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1. Heab, 3amaum ¥ IJIAHHPyeMble pe3yJbTaTbl O0y4YeHHS IO
yueOHOi1/IPOU3BOACTBEHHON MPAKTHKE

[enpto OCBOEHUS MPAKTUKU ABIsETCS 0000IIEHNE 3HAHUM, COBEPIIIEHCTBOBAHNE
YMEHUHA W HaBBIKOB CTYJEHTOB IO Oyaylled CHEeNHAIbHOCTH, IPOBEpKa
BO3MOXXHOCTEH CaMOCTOATEIBHOW pPal0OThl OyAyIIero CreuuagnucTa B YCIOBUSX
KOHKPETHOI'O MPOM3BOJICTBEHHOIO Hpolecca: cOOp M MOATOTOBKA MaTepUalioB K
BBIMTYCKHON KBaTM(UKAMOHHON paboTe.

3ajayaMu PAKTUKU SABIISIIOTCS

- U3y4€HUE MpaBUJI TEXHUKN 0€30I1aCHOCTH, OXPaHbl TpyAa U MPOU3BOJCTBEHHON
CaHUTapuu Ipu paboTe ¢ aBTOMATU3UPOBAHHBIMU M  POOOTHU3MPOBAHHBIMU
KOMIIJIEKCAMH B 3JIEKTPOIHEPIETHKE; O3HAKOMIICHUE C CHUCTEMAaMM aBTOMAaTHYECKOIO
KOHTPOJI IapaMeTpoB O€30MaCHOCTU U JAEHCTBUSMHM B UYPE3BBIYAMHBIX CUTYalUSX Ha
IU(POBBIX MOJACTAHIUAX U B POOOTU3UPOBAHHBIX POU3BOICTBEHHBIX 30HAX;

- W3y4YEHUE  APXUTEKTYpbl U  MPOrPaMMHO-TEXHUYECKHUX  CPEJCTB
ABTOMATU3MPOBAHHBIX CHCTEM YIIPABIEHUS TeXHoJorudeckumu mnpoueccamu (ACY
TII), npuHUMIOB pabOThl MHUKPOMPOLECCOPHBIX YCTPOMCTB PEICHHON 3allMThl U
aBTOMATHUKH, a TaKKe cucteM coopa u nepenaun uHpopmaruu (SCADA);

- O3HAKOMJIEHHE C MPOLECCAMU JUATHOCTUKH COCTOSHUSA 3JEKTPOOOOPYIOBAHHUS C

MpUMEHEHHEM  ITU(QPOBBIX  JBOWHHUKOB,  TCIDIOBU3MOHHOTO  KOHTPOJIS U
POOOTHU3UPOBAHHBIX KOMIUIEKCOB (B TOM YHCIIE C HCIIOJB30BAaHUEM JPOHOB IS
ocmotpa JIDII);

- ¢cO0Op M aHaIU3 JAaHHBIX O (PYHKIIMOHUPOBAHUH U(PPOBLIX CUCTEM yIIpaBICHUS,
MOJATOTOBKA MAaTepHajoOB IS BBIMOJHEHHS HAy4YHO-HCCIIEIOBATEIBCKOW pPaboTHI,
CBSI3aHHOM ¢ pa3pabOTKOM  aJlfOpUTMOB  aBTOMAaTH3aIlUH, BHEJIPEHHUEM
pPOOOTU3UPOBAHHBIX MEXaHM3MOB W OO0eCleueHHeM KHOepOe30macHOCTH OOBEKTOB
JJCKTPOIHEPTETHUKHA, a TaKKe IS IOCISAYIONIEr0 BBIMOJHEHUS] BBITYCKHOMN
KBaIM(PUKALIMOHHON paOOTHI.

Komnerenuun, ¢opMupyeMple 1O OCBOSHWUW IPAKTHKH, 3aIllJIJaHUPOBAHHBIC
pe3yabTaThl 00yUeHHUsI, COOTHECEHHBIC C MHIMKATOPaMHU JOCTHKEHUSI KOMIIETEHIIUN:

Ko n HanmeHoBanue

KOI[ N HAMMCHOBAHHEC KOMIICTCHIIMHN
HHAUKATOPpa JOCTUKCHUSA

[1K-1 CriocobeH ocyiecTBIsATh [1K-1.1 Crioco6eH ympaBisTh pexKUMaMH U
HKCILTyaTaluo, pa3BUTHE U HU(POBYIO BOCCTAHOBJICHHEM pa00TOCIIOCOOHOCTH U POBBIX
TpaHC(HOpPMALIMIO CUCTEM aBTOMATU3allUd M |CHCTEM aBTOMATU3ALMN SHEProoOBEKTOB
yrpasieHus Texnosornaeckumu npomeccamu [[1K-1.2 Ocymectsisietr pa3paboTKy,

(ACY TII) sHeprooObeKTOB [IPOrpaMMUPOBaHHE U SKCILTyaTallHOHHOE
00CITy’)KHUBaHUE CUCTEM yIpaBJIEeHUs Ha Oa3e
[IPOTPaMMHUPYEMBIX JIOTHYECKUX KOHTPOJIIEPOB
[1K-1.3 Mcnonb3yeT nudpoBoe NPOEeKTUPOBAHHUE U
MOJIETTUPOBAHUE PEKUMOB PAOOTHI CUCTEM
aBTOMAaTH3aLluU

[1K-1.4 CiocoGeH uHTerpupoBaTh
POOOTOTEXHUYECKHE CUCTEMBI B TEXHOJIOTUYECKUE
[IPOIIECCHI PHEPTETHKH ISl TUATHOCTUKHU, PEMOHTA U
oOecrieueHus 6e3011aCHOCTH

[1K-1.5 YuacTByeT B OpraHu3aiyu 1 BHIIOJHEHUN
[TOJTHOT'O IIMKJIa TEXHUUECKOTO 00CITY)KUBaHUS U
[PEMOHTa CUCTEM aBTOMaTHU3aI1H




[1K-1.6 JlemoHCTpUpYET MOHUMAHUE TIOCTPOCHUS U
obOecrieueHnst KnOepOe30MmacHON IKCIUTyaTaliu
ceTeBOM MHMPACTPYKTYPBI CUCTEM YIIPABICHUS U
KOHTPOJISI 3HEPrOOOHEKTOB

[1K-1.7 CriocoGeH mpoBOIUTE TOATOTOBKY,
[PUMEHSITh U KOHTPOJIUPOBATH COOIOICHHE
HOPMAaTUBHO-TEXHUYECKOW U SKCILTYyaTallAOHHOM
TOKYMEHTAI[UU B DHEPIE€TUKE

[1K-1.8 CriocoOGeH BBIOUpATh METPOJIOTHUECKOE
oOecreueHue s SKCITyaTaluu HU(QPOBBIX CUCTEM
KOHTPOJISI KAUeCTBa 3JIEKTPOIHEPTUU

I1K-2 Criocoben obecrieunBaTh KOMIUIEKCHYIO
HKCILTYaTaIUIo, METPOJIOTUYECKOE
COITPOBOKIACHNE M HOPMATUBHO-TEXHUYECKOE
perymuposanue padotst CU u NNC
HHEProoOHEKTOB

[1K 2.1 CriocoGeH oCymecTBIATh SKCILUTyaTaIluIo U
KOMILJIEKCHOE TeXHHUecKoe oocmyxuBanne CU u
NHC »neKTpoCcTaHIIMK ¢ TUATHOCTUKON U aHAJIM30M
HEHCIIPAaBHOCTEN

[1K 2.2 CiocoGeH BBINOIHATh 3KCIIEPTURY
[IPOEKTHOH IOKYMEHTALUU U aKTyaJIU3aLHI0
PErIIaMEHTOB COIIACHO HOPMATUBHO-TEXHUUYECKUM
TpeOOBaHUAM IKCIUTyaTallUM TEXHUUECKUX CPECTB
DIIEKTPOCTAHLIUU

[1K-2.3 CriocoOeH OCyIIeCTBIIATh METPOIOTHUECKOE
oOecrneueHre u BRIMONHIATH kKannopoBky CU u MUC
B IM()POBBIX CHCTEMAaX KOHTPOJISI KauecTBa

QJICKTPOOHCPIUN

2. MecTo NpOoM3BO/ICTBEHHOM NMPaKTHUKH B cTPYKTYype OIl

IlpaKTHKa IIPONU3BOACTBCHHAA

(mpenauIuioMHas) OTHOCHUTCA K  YacTH,

dbopmupyemoil ydacTHUKaMuU 0Opa3oBaTEIbHBIX OTHOIICHUN Y4eOHOro IjIaHa Mo
HaIllpaBJICHUIO  MOATOTOBKM  maructpoB  13.04.02  DnexkTpos’HepreTnka U
anexktpoTexHuka npoduns «lludpoBas aBTromaTuzamus W poOoTH3aUMS B

QJICKTPOIHCPICTUKEY

3. @opMbI U CIOCOOBI MPOBEIEHUS IPAKTUKHI

Crnioco0 npoBeieHUs TPAKTUKU BbIE3/IHAsI, CTAllMOHAPHAS

dopMa MpOBEAECHHUS ITPAKTUKN HEPEPHIBHO

CrnocoO6bl ¥ GOpMBI TMOBEACHUS TPAKTUKH JJIS JIMIl C OTPAaHHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBbS M WHBAJIMJIOB YCTaHABJIMBAIOTCS C YY4E€TOM OCOOCHHOCTEH
NCUXO(PU3NYECKOTO PA3BUTHS, MHAUBUAYATHLHBIX BO3MOXKHOCTEH M COCTOSTHUS 3/I0POBbS

CTYJICHTA.

4. MecTo u BpeMsi NIPOBEeHUS MPAKTUKHU

[IpakTuka mpoBoAUTCS Ha 2 Kypce B 4 cemecTpe.

Mectamu mipoxoxaenusi npaktuku siBistorcs: GI'BO KI'DY — kad. TOD;
K®TU; punmuaner OAO «CereBasi komnaHus»: «[IpUBOIKCKUE IIEKTPUUECKUE CETH,
«Kazaunckue snektpuueckue cetn», «Enabyxckue snexrpuueckue cetu»; AO «3aBoj

nekon»; Alll «TatanekTpoMoOHTaXk.




5. O0beM, CTPYKTYPAa U coiepKaHue MPAKTUKH

5.1. O06beM NpaKkTUKHU

/Jlna KonuenmpuposanHoil

Bun yueoHo paboThl CeMZCTp =
OO0beM IpaKTUKH (3a4ETHBIEC €IUHULIBI) 6
OObeM npakTUKH (Yachl) 216
['pynmmoBbie KOHCYJIBTAIAN 2
CAMOCTOSTEJIBHAS PABOTA 214
OBYYAIOHIIEI'OCS, B TOM ymcIe:
18

HOI[FOTOBKa K HpOMC)KYTO‘IHOﬁ aTTcCTallnun

[IpomexyTOouHas aTTeCTAIUA:

3a4deT ¢ OILIEHKOU

5.2. CTpyKTYypa U cojiepKaHue MPAKTHKHU

OneHouHble

No Pazpnenet (3Tarmbn) Kozt . cpesctBa

KOMITETEHITU I u (HopMbI

n/n U COZIepKaHHUe PAaKTUKU

C UHJUKAaTOpaMu TEKYILEro
KOHTPOJISt
1 2 3 7
1 IHoaroroBuTeAbHBIN 3TANl

1.1 |MHcTpyKTa)K ¥ NJIAHUPOBAHHUE. [1K-1.7 TK1: KOHTpOJIb
[IpoBeieHME MHCTPYKTaXa MO0 TEXHUKE [1K-2.2 3a0JIHEHUS
0€30aCHOCTH M OXpaHe TPy/Aa Ha 00beKTax TTHEBHHKOB.
sHepreTuku. O3HaKOMJIEHHE € IPOrpaMMOit CobecenoBanne
NpPaKTUKU, MHIAUBUYAIbHBIM 33J[aHUEM,
cpokamu U (popmoii otyeTHOCTH. M3yuenue
CTPYKTYPBI IPEAIPUATHS (3HEPrOOOHEKTA)

1 HOPMATHBHO-TEXHUYECKOM
TOKYMEHTAIMH TI0 SKCIUTyaTalluK
[(POBBIX CHCTEM.

1.2 |Anaiu3 00beKTa aBTOMATH3AIM . [1K-1.7 TK1: KOHTPOJIBb
CO0p NepBUYHBIX TAHHBIX O [1K-1.6 3aIOJIHEHHUS
TEXHOJIOrMUeCKoM nporecce. U3yuenue [1K-2.1 JTHEBHUKOB;
APXUTEKTYPBI CYLIECTBYIOIIUX CUCTEM [1K-2.2 KOHTPOJIb
ABTOMATHU3aIINH, COCTAaBa BBITIOJTHEHHS cOopa
MPOrPaMMHUPYEMBIX JIOTUYECKUX MCXOJIHBIX JaHHBIX.
koHTpoepoB (I1JIK) u npumensiemoro
CeTeBOro 000pyI0BaHUS.

2 Pa6ounii yTan

2.1 |Pa3pafoTka u mporpaMMHpOBaHUe [1K-1.2 TK2: KOHTpOIb
CHCTEeM yNpaBJICHUsI. [1K-1.8 3aI10JHEHUS
Yyactue B pa3paOd0TKe WIH afanTaiun [1K-2.3 TTHEBHUKOB;
MPUKJIATHOTO POTPAMMHOTO 00eCTICUeHHS MpoBepKa

s TTJIK. Hanmcanue xona Ha sI3bIKax
crangapta MOK 61131-3 (ST, LD, FBD)
TS 33719 YIIPABJICHUS M TUarHOCTHKH
hHEproobopyaoanus. Kondurypuporanue

SCADA-cucreM.

[IPOTPaMMHOTO KOJa




2.2 |[{udpoBoe MoeIMpPOBAHTE U AHAIU3 [1K-1.3 TK2: KOHTpOIb
peKNMOB. [1K-1.6 3arOJTHEHUS
Co3nanue nu(pOBBIX TBOMHUKOB HITH THEBHUKOB;
MMHUTAIUIOHHBIX MOJIEJICH YIaCTKOB npoBepKa
bHeprocuctemsl (Matlab/Simulink, [pe3yIbTaTOB
SimInTech, wiu cienuanu3upoBanHOe MOJICTTUPOBAHHUS
[10). MosienupoBanre HOPMAIbHBIX U
ABapUIHBIX PE)KUMOB paOOTHI aBTOMATHKH.

AHAJIN3 TIOTYYEHHBIX JaHHBIX JUIS
HACTPOWKHU MapaMeTpoB cpabaThIBaHUS
3aIUT U AaBTOMATHKU.

2.3 [Padora c po0OTH3HPOBAHHBIMH [1K-1.4 TK2: KOHTpOIb
KOMILIEKCAMH U JHATHOCTHKA. [1K-1.5 3ar0JIHEHUS
3yueHue npuMeHeHHst [1K-1.7 THEBHUKOB;
POOOTOTEXHUYECKHUX CPEACTB JJIS [1K-2.1 KOHTPOJIb
TMAarHOCTHKH COCTOSIHUS JINHHUH BBITTOJTHCHUSI
QIIeKTponepeaay uin 000pyI0BaHUsS KOHCIIEKTOB
MOJICTaHIMI (HarpuMep, Ha3eMHbIEe WIN
NIPOHOBBIE KOMILJIEKCHI). YUacTHe B
HACTpOiKe HHTep(EliCOB B3aUMOICHCTBHUS
«po6oT-ACY TII». C60p naHHBIX
TEJIEMETPUH C UCTIONIb30BaHUEM U(PPOBBIX

2.4 |Texuuueckoe odociay:xuanue u pemont. [[1K-1.8 TK2: KOHTpOIIb
'YuacTue B perlaMeHTHBIX padoTax 1Mo I1K-2.1 3aII0JTHEHUS
TEXHUYIECKOMY OOCTY)KMBaHUIO THCBHUKOB;
KOHTPOJIEPOB, MOAYJIEH BBOIa/BBIBO/IA U KOHTPOJTb
CepBEpOB aBTOMATHU3ALNK. BhIsBICHHE 1 BBITTOJTHEHUSI
YCTpaHEHHE THUIOBBIX HEMCIIPABHOCTEH B KOHCIIEKTOB
MUKPOTIPOIIECCOPHBIX YCTPOMCTBAX U
KaHaJjax CBSI3H.

3 OT4eTHBIN ITAN

3.1 |O0paboTKa u cuCTeMaTH3AIMS I1K-1.1 TK3: nposepka
MaTepuaJa. [1K-1.8 THEBHHKOB
AHasu3 1 000011eHNe pe3yIbTaToB, [1K-2.1
MOJY4YEHHBIX B X0/1€ pabodero yrarma. [1K-2.3
DopMyTUPOBKA BEIBOJOB O COCTOSIHUN
(PPOBBIX CUCTEM aBTOMATU3ALUH U
PEKOMEH/IAIUI 10 UX
coBepIeHCTBOBaHMIO. [IoIroTOBKA TeKCTa
oTyera, rpaduaeckoro MaTepuaa (Cxem,

YepTekKei) U Mpe3eHTAINH.

3.2 [BammTa oTYeTa MO MPAKTHKE. [MK-1.1 OM: oTyer 1o
[TyOnmuHas 3ammTa ¢ mpe3eHTaIueH. I1K-1.8 pe3ymbTaTam
JleMOHCTpalus NPaKTU4YeCKUX HaBbikoB:  [[TK-2.1 NPAKTHKH C
3armyck pa3paboTaHHO# nporpammsl, noka3 [[1K-2,2

PE3yIbTaTOB N3MEPEHUI NI 00BSICHEHUE
CXEMBbI KHOEp3aIINThl y4acTKa CETH.
OTBETHI HA BOTIPOCH! KOMHUCCHU C aKIIEHTOM
Ha coomonenne HT /I,

OTMETKOH B
ITHEBHUKE MPAKTUKH
0 BBINIOJHECHUM;
3aIyUTa oT4YeTa 1o
MPaKTUKE; 3a4EeT C
OLICHKOM




5.3. Ilepeyenb NpuMepPHBIX MHAUBUAYAJbHBIX 32IaHUH N0 PAKTHKE

1. UccnenoBanne u HacTpoiika mapamerpoB peryisaropoB (ITU]/]) B cucreme
ABTOMATHYECKOIO PETYJIUPOBAHUS HANPSHKEHUST CUHXPOHHOrO TreHeparopa (Ha
MOJIENIU UJIH CTEH]IE).

2. llpoBenenue ayauta >KypHalloB coObiTuii (JoroB) cepBepoB SCADA wu
KOHTPOJUIEPOB ISl BHISIBICHHS] HECAHKIIMOHUPOBAHHBIX TOTBITOK JOCTYIIA.

3. Coznanve HWMHUTAIMOHHOW MOJIEIM YydacTKa »JJICKTPUYECKON CeTu ¢
g poBoii cucremoii aTomatuku B cpeae MATLAB/Simulink (wmu SiminTech) ms
UCCJIeIOBAHUS IMHAMUYECKUX PEKUMOB.

4. PazpaboTka anroputMa yOpaBJeHUS MOOWIBHBIM POOOTHU3MPOBAHHBIM
KOMILJIEKCOM JIsl TepMOTrpauueckoil TMarHOCTUKU OTKPBITOTO PaclpeIeTUTEIbHOTO
ycrpoiictBa (OPY).

5. Omenka »>(QdeKTUBHOCTH TPUMEHEHUS OCCHMIOTHBIX JIETaTEIbHBIX
anmapatoB (BILUJIA/mpoHOB) nJii MOHHMTOPUHTA COCTOSIHHMSI BO3AYIIHBIX JIMHUN
ANIEKTpONEepEaayu.

6. Pa3paboTka TEXHOJOTHMYECKOW KapThl (perjamMeHTa) TEXHHYECKOTO
o0CIy’)KMBaHUSl TMPOTPAMMUPYEMOr0 JIOTUYECKOTO KOHTpOJUIEpa B  YCIOBHSX
AKCILTyaTaluu.

/. CocraBieHue BeAOMOCTH Je(PEeKTOB W  aKTa  paccieJoBaHus
TEXHOJIOTUYECKOr0 HapylieHus (0Tkas3a) B paboTe Hu(pPpoOBOro TepMUHaJA 3aIIUTHI U
ABTOMATHKH.

8. Ilposectu oOcnenoBanue siueiiku KPY (cGop nmanHHbIX), pa3zpaboTarh
dbparMeHT mporpamMmbl JJisE KOHTpoJuiepa (JIOTUKY), co3aaTh MHeMocxemy B SCADA
U TIPEJITIOKUTH MEPHI 10 KuOepOe30macHOCTH JAHHOTO Y3IIa.

9. Akxkryanuzaiusi TPUHIUIHUAIBHBIX W MOHT@XHBIX CXEM ydYacTKa
apromatuzammu cpencrsamu CAIIP (Revit, nanoCAD unu Kommac) no pesynbratam
HATYpPHOTO OOCIIEOBAHMS.



6. OueHnBanue pe3yJIbTATOB MPOXO0KIEHUS MPAKTUKH

OrneHnBaHNe Pe3ylbTaTOB MPOXOXKIACHHS MPAKTUKH OCYIIECTBISETCS B paMKax
TEKYIIEro KOHTPOJIA yCTIEBAEMOCTH M TIPOMEXKYTOYHOM aTTEeCTaIlUN.

Texymmii KOHTPOJL YCIIEBAEMOCTH OCYIIECTBIICTCS B TEUYCHHE Iepuoaa
POXOK/ICHUS MMPAKTUKH, BKIIOUAET Y CTHBIN onpoc, JIHEBHUK MPAKTUKHU.

[IpoMexyTouHass aTTecTalys MO TMPAKTHKE OCYIIECTBISIETCS B opMme 3adera ¢
OIICHKOM, KOTOPasi MPOBOJUTCS, KaK MPaBUJIO, B opMe MyOJIMYHON 3alUTHI OTYETA IO
npakThKe. ITOroBoii OIIEHKOW MO MPAKTUKE SIBIISIETCS OIICHKA, BHICTABIICHHAS] BO BpeMs
IPOMEKYTOUHOW aTTecTaly OO0y4aromerocss C Y4YeTOM pe3yJbTaTOB TEKYIIETro
KOHTPOJII ~ yCIIEBaeMOCTH, OT3bIBA C  OIEHKOM  pEe3yJbTaTOB  JEATEIHHOCTH
oOydJaromerocsi, TMPEeACTABICHHOTO PYKOBOAUTEIIEM TMPAKTHUKA OT MPOQMIBHON
OpraHu3aIug.

OT4eT TO TPAKTUKE SBISETCS OCHOBHBIM JOKYMEHTOM, XapaKTePU3YIOIIUM

paboTy oOydJaromerocss BO BpeMs MpakTUKH. OTYeT COCTABJISAETCS B COOTBETCTBUM C
MIPOrpaMMOU MPAKTUKU U COACPKHUT CIEAYIOIIUE pa3IeIIbl:

1. Beenenue. L{ens 1 3a1a4u MPaKTHKU

2. VnpuBuayanbHOE 3a/1aHUE HA MMPAKTHKY

3. Kpatkas xapakteprucTrKa mpearpusTHs:

4. Pe3ynbTaThl BHITIOTHEHHOTO MHANBUIYAILHOTO 3aJaHuUs

5. BbIBOOBI M peKOMEHJAIMU 10  COBEPIICHCTBOBAHUIO  IPOIECCOB U
IIPOM3BOJICTB MPEANPUITHS (IT0 HHANBUIYATLHOMY 3aJIaHHIO)

6. Croucok HCIT0Jb30BaHHBIX MCTOYHUKOB(BKIIFOYAsI TEXHUYECKYIO
JTOKYMEHTAIUIO MPEITPUSTHS)

7. Ilpunoxenus

Tpebosarnus k ogpopmneHuro omuema

TexcroBas yacth otdera odopmisiercss B coorBerctBuu ¢ ['OCT 7.32-2001
«Cucrema craHgaptoB 1Mo uHbOpMaIMK, OUOIMOTEYHOMY U U3JATEIHCKOMY JIENy.
OTtuyeT 0 Hay4yHO-HUCCIIeI0BaTENbCKOM padoTe. CTpyKTypa U npaBuiia 0hOpMIICHUS.

Pa3meps! noneit He menee: neBoro — 30 mm, npasoro — 10 MM, BepxHero — 20 Mmm
u HiwkHero — 20 mm. Hymeparust ctpanuil ot4eTa - CKBO3Hasl: OT TUTYJIBHOTO JIUCTA J10
MOCJIeTHEr0 JucTa mnpwiokeHuil. Homep cTpaHuibl Ha TUTYJIBHOM JIUCTE HE
MPOCTaBISIIOT. HoMep CTpaHWIIBI CTaBAT B IEHTPE HWIKHEH YacTH JIMCTA, TOYKa IOCIIE
HOMepa He cTaBUTCS. CTpaHUIIBI, 3aHATHIC TAOJUIIAMH U WJUTFOCTPAIUSAMU, BKIFOYAIOT B
CKBO3HYIO HyMEpalHUIO.

O6beM oTyeTa JOJDKEH ObITh He MeHee 20 cTpaHHUIl PyKOINUCHOro Tekcta (0e3
npwioxkeHuit). OnucaHnus MOMKHBI OBITh CKaThiMH. OOBEeM TPHUIOKEHUN HEe
perIaMeHTHPYETCSI.

TUTYnBHBI JUCT SBISETCA TMEPBBIM JIUCTOM OTYETa, IIOCIAE KOTOPOTO
MOMEIIAeTCs 3aJaHie Ha MPAKTUKY. TUTYJIBHBIA JUCT W 3aJaHUE HE HYMEPYIOTCS, HO
BXOJAT B OOIIEe KOJIMYECTBO CTPAHWIl. THUTYIBHBIA JIUCT OT4YeTa O(OPMIIICTCS IO
YCTAaHOBJICHHOW €IMHOW (popMe, IMPUBOIUMON B TIPHIIOKEHUH. 32 TUTYJIBHBIM JINCTOM B
OTUYeTE MOMEIIAETCS COAEPIKAHUE.

Pazpenbl oTduera HymMepyroT apabCkuMu LU(ppamMu B Mpeaenax BCEro OTYeTa.
HanmenoBanwusi pa3fenoB AOHKHBI ObITh KPAaTKUMHU W OTPaKaTh COJIEpP)KaHHE pas3zela.
IlepeHOCHI CIOB B 3ar0JI0OBKE HE JOMYCKAKOTCS.



[Hudporoit maTepuan HeoOxoaumMo opopMisaTe B Buae Tabnuil. Kaxnas tabiauia
J0JDKHA UMETh HOMEp M TeMaTH4eCKOoe HazBaHWe. Tabnuily ciaemayeT moMemaTh Mmocie
MEPBOTO YIIOMUHAHUS O HEH B TEKCTE.

[Tpunoxxenus opopMIISIOT Kak MpoaoskeHue otyeta. B [Ipunoskennn momemaot
MaTepHuabl, HE BOIICIIINE B OCHOBHON TEKCT OTUYETA.

Kaxxmoe mnpunokeHne cieayeT HAYMHATH C HOBOW CTPAHUIBI C yKa3aHUEM
HaBepXy MOCepPeInHE CTpaHUIlhI ciioBa «IIpunmoxkenney», ero 0003HaYEHUS U CTEIICHH.

[TpunoxxeHust 0003Ha4arOT 3arjaBHBIMU OyKBaMU pyccKoTo ajdaBuTa, HAUUHAS C
A. Ilocne cnoBa «IIpunoxkenue»  crmeayer OykBa, o0Oo3HayampIas  €ro
IIOCJIEAOBATEIBHOCTb.

[TpunoxeHue MOHKHO MMETh 3arojOBOK, KOTOPBIM 3alMCHIBAIOT CHMMETPHYHO
OTHOCHUTEJIFHO TEKCTA C MPOMUCHON OYKBBI OTJEIBHON CTPOKOIA.

ITo okOHUaHMM TTPAKTUKU CTYJICHT 3aIllUINAeT OTUYET Mepe]l KOMUCCUEH, COCTOSIICH
U3 npejcTaBuTenei kaheapsl.

Ha 3ammuTy BEIHOCUTCS ITOATOTOBIICHHAS TI0 OTYETY MPE3eHTAITH.

OCHOBHBIMH KPUTEPHUSMU OIIEHKH TMPOXOXKJICHHUS TMPOU3BOJACTBEHHOM MPAKTHUKU
SIBJISTFOTCSL:

1. JlenoBast akTHBHOCTb CTY/ICHTA B MPOIECCE MPAKTHUKH.

2. [Ipon3BOACTBEHHAS TUCIUIUIMHA CTYACHTA.

3. YCTHBIC OTBETHI CTYICHTA MPHU 3aAIIUTE MPAKTHKU.

4, KoanuecTBO BBINOJIHEHHOIO 3aJaHHUS.

5. KadecTBO BBITIOJIHEHHOTO OTUYETA O TIPAKTHKE.

6. [IpeacTaBnenHue Mpe3eHTAIUN OTYETA 110 MPAKTUKE.

[To wToram MpakTUKHA 00YUIAIONTUICS TTPEACTABIISIET OTYCTHYIO JOKYMEHTAITHIO.

1o nToram npakTUKK 00yUaIOIIUICS TPEACTABIIAECT OTYETHYIO JOKYMEHTAIHUIO:

Ne
n/n
1 | Komwus noroBopa o mpakTuke oOydaromerocs™
2 Komnus pacnopsauTenbHOro JOKyMEHTa O Ha3HAa4€HUH PYKOBOJIUTENS IPAKTUKY U3
yuciia pabOTHUKOB MPO(UIBLHON OpraHu3aluu
3 VY TBepKaeHHOE HHIUBUAYAIbHOE 3a/1aHNe Ha IPAKTUKY ¢ pabouuM rpaduxkom
(mIaHOM), COTIIACOBAHHOE PYKOBOAMUTENEM TPAKTUKH OT IPOPHILHON OpraHu3aluu
JIHEBHUK MTPAKTUKU C OTMETKOM O MPOXO0XKACHUH BBOJIHOTO MHCTPYKTaXa 10 TEXHUKE
4 | 6e30MacHOCTH M HHCTPYKTaXka MO TEXHUKE 0€30IaCHOCTH Ha paboueM MecTe, ¢
MOANUCAMHU PYKOBOJIUTENEH MPAKTUKK OT popriibHOM opranuszanuu u KI'DY
5 OT3bIB € OLIEHKOI PYKOBOAMTENS MPAKTUKU OT MPOQPHIIbHOIN OpraHu3aliiu, 3aBEPEHHBIN
MOJIMHMCHIO U TIeYaThio MPOPMILHON OpraHU3aluy (B COCTaBe THEBHUKA IPAKTUKH )
6 | Otuer oOyyaromerocs rno NpakTUKe, COCTABICHHBIN B COOTBETCTBUU C TPEOOBAHUSIMU

Hepequb OTYETHOM JAOKYMCHTAllUH




IlIxana OLICHKH PC3YJIbTAaTOB IIPOXOXKACHUS ITPAKTUKH:

YpoBeHb CHOPMUPOBAHHOCTH

HHIUKaTOpa KOMIICTCHIUU

. . Hwuxe .
Bricokuii Cpennuit Huzkuit
3arnaHu- CpeIHero
Kon Kon POBAaHHBIC ot 85 10 100{ ot 70 10 84 | 0T 55 10 69 | 0T 0 mo 54
KOMIIe- | HHJUKaTopa pe3yJIbTaThI
TEHIMH | KOMIIETEHIMH | OOYYEHHS 110 [lIkana oleHNBaHNs
AUCIIUIIJINHE YIOBIICT- HCY10B-
OTJIMYHO XOPOIIIO JIETBOPU-
BOPHUTEIIBHO
TEJIHO
3a4TCHO HEC 3a4TCHO
[1K-1 [1K-1.1 3HATh:
[IPUHIIHITBI CB00OIHO 3uaer tumnosbie MMmeer obOmee |He 3Haer
noctpoenus ACY TII, jopueHTHpyeTcs [cTpyKTyphI [peicTaBIeHUE [IPUHLIUIOB
METO/Ibl AUArHOCTHKH [B apxuTektype |ACY TII u 0 Bujax yIIpaBICHUS 1
O0TKA30B [[U(PPOBBIX  |CIIOXKHBIX OCHOBHBIC 0TKa30B, HO HE |TMarHOCTUKH
YCTPOMCTB, pacrpeieIeHH [METOIbI 3HAeT METOOB [IU(POBBIX
AT OPHUTMBI bIX CHCTEM MOKCKa X CHCTEM.
yIIpaBIICHUS YIIPABIEHHS.  [HEHCIPABHOCTE [[IPOrHO3UPOBA
[peKIMAMU 3HACT METOJBI |i. HISL.
SHEProOOBHEKTOB. NPEIUKTUBHON
QHATUTHKH
OTKa30B.
YMETh!
aHAJIM3UPOBATh Camoctostens ([Iofx MoxeT He ymeer
TEXHOJIOTUUECKUE HO PYKOBOJICTBOM [CUHTATh MPOBOANTH
[apaMeTphbl, BBISBISITh [pa3padaThIBacT [HACTABHUKA  [[TApaMETPBIC  [TMarHOCTUKY
[IPUYKHBI cOOEB, JITOPUTMBI y4acTBYeT B [PKpaHa 1%
BEITTOJTHATH BOCCTAHOBJICHH [ITyCKe- SCADA, HO HE [BOCCTaHABIINB
repes3anyck u ERINAIE 0CTaHOBE U MHTEPIPETHPO |aTh
KOH(GUTYPUPOBAaHNE  [aBapHid, BOCCTAHOBJICHH BaTh UX Uil [paboTOCIIOC00
[pe3epBHBIX BBITIOJIHSIET U ITATHBIX  [[IOMCKA HOCTb CUCTEM.
KOMILJIEKCOB. CIIOXKHYIO PEKHUMOB. [PHYHHEL
[IMArHOCTUKY OTKa3a.
o
[POTOKOJIAM.
BIaJCTh:
HaBBIKAMU PabOTHI ¢ [YBEpEHHO Bianeer Jlomyckaer He Bianeer
MHEMOCXEMaMH BJIaJICeT 0a30BBEIMH OIIMOKY MPU  [HABBIKAMH
SCADA, npoecCHOoHall [HABBIKAMHU paboTe ¢ pabotsl ¢ [10
KOH(UTypaTopamMu bHBIM 10 1 [HaBUTanuu B [MHTEpGeiicamu [BepXHETOo
KOHTPOJUICPOB H Morutopuara [SCADA- VIpaBICHHS.  [ypPOBHSL.
TecTepamu W yIpaBJICHUS. |CHCTEMAX.
mpoTtokonoB (MOK  [Moxer
61850). HACTPOUTH
pe3epBUPOBAHU
e.
[1K-1.2 3HATh!
A3bIku 3HaeT Bce MSITh [XOpomIo 3HaeT|3HaeT Toibko |(He 3Haer
[POrpaMMHUpPOBAHHS  [S3BIKOB 2-3 s3pika (LD, |omuH s13b1K SI3BIKOB
MDK 61131-3 (ST, |cTanmapra, ST, FBD), (06brunO LD) 1 {nporpammupo
LD, FBD), ctpykTypy [mOHUMaeT [MOHHUMACT umeer ciaboe |[Banus ITJIK.
TJIK, mpuHIUIbs 0COOCHHOCTH  [IIUKIT [IpEICTaBICHUE
oOMeHa JJaHHBIMH 10 [KOMITHJISIIIUKA  (CKAHUPOBAHUS [0 paboTe ¢
[IPOMBIIILICHHBIM oz pasuele  [[LJIK. [epeMEHHBIMH.
CeTsIM. 1aT(hOpMBI,
3HAET CTEKH
[POTOKOJIOB.

YMETB:




[Tucath u oTnaxusats |[Iumer [Tumer MoxeT He mosxer
mpuknagxoe 10, ONTHMaJIBHBEIN [padounii KA — |HamkcaTh HaNMcaTh
KOH(HUTYpHUpPOBATH KO C UL IPOCTBIX  [IPOCTEHIYIO  [porpaMmy
MOYJTH KOMMEHTApHSIM [AIFOPUTMOB  [iporpammy, Ho |miist TTJIK.
BBO/Ia/BBIBO/IA, 1, MCTIONB3YeT |(peleiiHas C omOKaMu 1
IarHOCTHPOBATH OMOJIMOTEeKH,  [IOTHKa, 0e3
OIINOKHY BBIMIOJIHEHHUSL. [paboTacT ¢ TaiiMepsI). ONTUMU3AIHH.
OTJIATYUKOM.
BIaJCTh:
CpencrBamu [Ipodeccnonan [Bmageer oxHoii [3aTtpyaasercs |[He ymeer
pa3paboTKu bHO BIIAZICET HE |Cpeaoit pu paboTe ¢ [IIOIKITF0YaTHCS
(CODESYS, Unity  |menee uem paspaboTku Ha |Force K [IJIK u
Pro, TIA Portal u 1p.) |1Bymst cpenamulypoBHe (IpUHYOUTENs [MOHUTOPHUTH
1 MTHCTPYMCHTaMHI pa3paboTKH,  |TUTIOBBIX HBIM [porpamMmy.
OHJTAfH-MOHUTOPHHTA [yMECT 3a7a4. 3a71aHIEM)
TUIK. paborathb ¢ [IepEMEHHBIX.
[pe3epBHBIMU
KOTIHSIMH.
IK-1.3 3HaTh:
CoBpemennble CAE- (3naet Teoputo [3Haer 3HaeT o He 3naet 10
CHCTEMBI ¥ TAKETHl  [IU(PPOBBIX nHTepdeiic 1 |CYIeCTBOBAHU |Ist
MOJICTTPOBAHHS TBOMHHUKOB,  |OCHOBHBIE 1 TaKUX MOJICTTPOBaH
(Matlab, SiminTech), |meromst OJIOKHU [1AKETOB, HO HE [Usl.
METOIBI YUCJICHHOTO  |[OMOJIHOTEK [IpeICTaBIISEeT,
MaTeMaTH4eCKOro pereHus MaKCTOB KaK HACTPOHTH
MOJICTTUPOBaHUS . MOJICTTUPOBAHU [MOJIEIb.
MEPEXOAHBIX YPaBHCHUU B s
[IPOIIECCOB. pexume
[peasbHOTO
BpPEMCHU.
YMETb:
Ctpoutb Coznaer CoOupaet MoxeT He ymeer
MMHUTAIIHOHHBIC CITOJKHBIC MIPOCTBHIE 3aITyCTHTh CTPOUTH
MOJICITH JIEMEHTOB ~ |[MOJICIIH C MOJICIN U3 TOTOBYIO MO/ICTIH.
CHCTeM 00paTHBIMA  [TOTOBBIX MOJIENb U
ABTOMATH3ALIUH 1 CBSI3SIMH, 0JI0KOB M3MEHHUTh
PHEPrOCUCTEM, YUUTBIBAET (IepeiaToYHbIe [IapaMeTpbl, HO
WHTEPIIPETUPOBATH HEJMHEHOCTH, |QYHKIINN). HEe coOpaTh
[pe3yJIbTAThI BeprUIIPYyET HOBYIO.
MOJICTTUPOBAHHSI. MO/ICTIHL.
BIaJCTh:
Hageikamu paboTsl B [Branmeer Bianeer C TpyioMm He Binaneer
cpenax WHCTPYMEHTAp |[HABBIKAMH HACTpaWBaeT |[HABBIKAMH
TMHAMHYIECKOTO eM IS BU3yaTH3aIlH |[TapaMeTPhI MOJICTTPOBAH
MOJICTIMPOBAHUS JUIsl  [CHIEKTPAJILHOTO |[TAHHBIX peraresis st
QHAITH3a CTATHICCKUX (1 (octmtorpag |(solver).
U TUHAMUYICCKHIX rapMOHHYECKO |bl, TpaMKH).
[PEKHMMOB. ro aHajIM3a
CHTHAJIOB.
[K-1.4 3HaTh:
Turmbt 3HaeT 3HaeT lmeer obmiee |He 3Haer o
[POOOTOTEXHIYECKUX  [IPOTOKOJIBI Ki1accu(UKaIM [[pe/ICTaBIeHHUE [IPUMEHEHUH
komruiekcoB (PTK), [B3aumoneiicts [ro PTK 0 TOM, 4TO po6OTOB B
[IPUMEHSICMBIX B st (Ha3eMHbIE, [po6oToB SHEpreTHKe.
SHEpreTHKe, KOHTPOJIJIEPOB [BO3JIyLIHBIC) U [MOXKHO
mHTepdeiich cBs3n  [pOOOTOB ¢ WX TUIIOBBIE  [IPUMEHSATH, HO
(ROS, OPC UA), ACY TII, 3amaun HE 3HAET, KaK
METO/IBI 3HACT OCHOBBI |(IJMATHOCTHKA, [UX
KOMITbIOTEPHOTO SLAM- [aTPYJIUPOBAH [MHTETPUPOBATH
BpEHMSL. HaBHUTaAI[HH. ne).

YMETB!




HactpauBats kanansl |[Tumer [Tonkmouaercst MosxeT Tosbko [He ymeer
oOMeHa JTaHHBIMHU CKPUNTHI TSI [K TOYKE BKITIOYHMTE/BBIK [paboTaTh C
MEXIy poOOTOM U 00paboTKH mocTyra ITIOYHTH PTK.
[IEHTPATLHBIM TaHHBIX C poboTa u poboTa, HO HE
[TyHKTOM YIIPaBJICHHUS, [poOOTa MoJTyJaeT HACTPOHTH
00pabaThIBaTh (Tenm300paKeH IIOTOKOBOE MapIIpyT.
TEJIEMETPHUIO. WS, TPDCKUHT  [BHJICO/IaHHBIC.
nedekToB).
BIaJCTh:
HaBrikamu paboTsl ¢ [Branmeer Bianeer Jlomyckaer He Bimaneet
[10 omeparopa PTK 1 [mHCTpYMEHTaM [HaBBIKAMHA OIIMOKY NP |yIPaBICHUEM.
0a30BBIMH 1 HABUTAILIUHU U [PyIHOTO YIIpaBJICHUH,
MHCTPYMEHTaMHU ABTOHOMHOTO [YIIPaBJICHHUS  [HApYIIaeT
aHaJIN3a JaHHBIX rosrera/nBrkeH|PTK. TEXHUKY
IMarHOCTUKH. W, 0€30I1aCHOCTH.
IK-1.5 3HaTh:
CTpyKTYypy 3HaeT 3HaeT 3HaeT, 94TO He 3naer
[PEMOHTHOTO LKA,  |\eromosormio |[IEPUOANIHOCT obopynoBanue (ocHOB TOuP.
Bubl TO (pernameHr, yripasnermst [P TO nns HY>KHO
TEKYIIHIL A3JTMYHBIX 00CITy>)KUBaTh
Y, DKUSHEHHBIM | yx ’
KaITUTaTbHBIN pL M) [TATIOB HO HE 3HaeT
HKJIOM .
[PEMOHT), CHCTEMBI koM ( ) ycTpoiictB P3Amepuoanysoct
T1I1P. 1 PHCK- U aBTOMATHKH. [
OpUEHTHUPOBAH
HBIC TIOAXOTBI
K TOuP.
YMETh:
CoCTaBIIATh CoCTaBIsieT [lox MoskeT He ymeer
nedexTHbIC AKTbI CKPBITBIX [PYKOBOICTBOM [BH3YaIIbHO opopMITATE
BCIOMOCTH, UHTaTh |60 MacTepa OCMOTpETh TEXHIYCCKYIO
b
rpaduku I1I1P, uacTayer B 3aII0IHAET 00OpyROBaHNUE, |TOKYMEHTAlN
y4acTBOBAaTh B HapsIIbI- HO HE f0.
accieJOBaHUN
[IPUEMO-CAATOYHBIX P A TOTTYCKH U 0opMUTH
UCIIBITAHHSX. LPIINH BEZIOMOCTH TOKYMEHTEL
OTKa30B. o0beMa padoT.
BJIAJACTh.
Hagbikamu paboTei ¢ [Bageer Brnaneer He ymeer He Binageer
M3MEPUTEITEHBIM HABEIKAMMU HABBIKAMU [OJTH30BATHCS  |HABBIKAMH
HHCTPYMEHTOM oncka K3p  [POTSIKKH CIIETMAIM3HPO  [CIIeCAPHBIX
(mMeraommerp, N — KOHTAaKTOB M  [BaHHBIM pador.
MYJIBTUMETP) U 3aMCHBI M3MEPUTEITbHBI
accax .
CcIIecapHbIM P MOTyJIEH. M
HHCTPYMEHTOM. (pecprrexcromerp UHCTPYMEHTOM
V).
I1K-1.6 3HaTh:
Monens OSI, crex 3HaeT 3HaeT pa3HuUIly [3HAeT, 4TO He 3naer
npotokoios TCP/IP, ysseumoctn  Mekay ITu  rakoe IP-anpec iceTeBbix
CIICLMATM3UPOBAHHBIC |1 10108 DMZ 30HaMy, 1 Macka, HO HE [IPOTOKOJIOB.
[TPOMBIIIICHHBIC MOK 61850,  [lOHHMaeT [MOHUMACT
mpoTtokonsl (MOK ' |Ha3HAYEHWE  |[IPUHIIUIOB
METOIBI
60870-5-104, Modbus A MexcereBolx  |VLAN.
TCP), 0CHOBBI CCIMCHTALMN  loinanop.
kpurTorpaduiL. CeTH, CPEIICTBA
DLP u SIEM
CHCTEMBI.

YMETB!




Kon¢urypuposats BrisiBiser Moxxer [lyraetca B |He ymeer
[IPOCTHIE MTPaBUIIA nono3putesbH [OTKPBITH HACTPOMKax  |[HaCTpanBaTh
MEIKCETEBOTO IKPAHA, |y it rpacyuk p  [IOPTH! HA CETEBBIX ceTeBoe
AHATM3HPOBATH D OMBITUICHHO (haepBoJie IOJT [PKPAHOB, 00opyIOBaHTE
ceTeBOH Tpaduk N 3amady, MOJKET
(Wireshark). H CETH, 3aXBATHTh HAPYIINTE

HACTPanBacT ;. paboTocrocod

VPN-rynHemnm. HOCTb CETHU.
BJIaJCTh:
Hasrpikamu 6a3oBoii  [Biageer Bianeer He nonumaer |He Bimaneer
HACTPONKH WHCTPYMEHTaM [HaBBIKAMH cXeM HaBBIKAMH
[YIpaBIIIeMbIX 138 MPUCBOCHUS  [aJpECaIliH. ceTeBOt
KOMMYTaTOpOB 1 TectupoBanus |IP-ampecos TIarHOCTUKH.
AHAITM3aTOPOB Ha YCTpOMCTBAM.
Tpaduka. MIPOHUKHOBEHH

e (B

1abopaToOpHBIX

YCIIOBUSIX).

[K-1.7 3HaTh:

OcuHoBuble 'OCTEI, |3HaeT 3HaeT MMmeet oOmee |[He 3maer
CHulls1, IIpaBuna Hepapxuio OCHOBHBIC [IpEICTaBICHUE HOPMATUBHYIO
lyCTpoiicTBa HOpPMATHUBHBIX [pa3zaeinsl [IYD |o Hanuuun a3y
PIIEKTPOYCTAaHOBOK  |TOKYMEHTOB  [u [IpaBmi [IPaBUJI, HO HE |[PHEPTETHKH.
(ITYD), unctpykuuu |(penepalibHble [TEXHUYECKOU [3HACT
3aBOIOB- HOPMBI, DKCIUTyaTal[MH [KOHKPETHBIX
M3rOTOBHUTENCH. otpacneBble, |(IITD). aparpados.

JTOKaJTbHBIC),

ymeeT

HAaXOJNTh

aKTyaslbHEIC

PeIaKIINN.
YMETb:
[losb30BaTHCA PaspabarsiBaet (CBepsieT MoxeT He ymeer
[TOMCKOM B 0a3zax MPOCKTHI COOTBETCTBHE [[IPOYNTATH paborats ¢
HT /I, npumeHsTh TTOKATBEHBIX BBIITOJTHEHHBIX |4EPTEX, HO HE [HOPMATHBHOMI
TpeOoBaHUS WHCTPYKIHN U [paboT [POBEPHTH €ro [TOKYMEHTAINE
JTOKyMEHTAIMU TIPH  [PETJIAMEHTOB. (TpeOOBAaHUSAM [COOTBETCTBUE |H.
BEITTOJTHCHUH Pa0OT. [IPOEKTA. ['OCT.
BJIaJCTh:
HaBsikamu Bianeer Bianeer [lomyckaer He Bener
COCTaBJICHUS HABBIKAMU HABBIKAMU OIIMOKH B TEXHIYECKYIO
MCTIOTHUTENEHON DKCIIEPTU3Bl  [3AITONTHEHUS  (0pOpMIICHHH — |TOKYMEHTAI!
MOKYMEHTAITUH U [IPOMBIIIUICHHO [TACTIOPTOB HA |TOKYMEHTAIIHH [FO.
BeZieHUsT HOPMYIISIPOB [it 000pyI0BaHKE. |.
000pyI0BaHUSI. 0e3011aCHOCTH.

I1K-1.8 3HATB!

MeToibl U3MEpeHUsl |3HAET TEOPHIO |[3HAET 3Haet, 4To He 3Haer
PIIEKTPUYCCKIX MOTPEITHOCTEH, [Ha3HAYCHNE  |CYIIECTBYIOT  |[OCHOB
BEJINYNH, KIIACCHI METO/IbI AHAJIN3aTOPOB [BOJIBTMETPHI U [METPOJIOTHH.
TOYHOCTH MPUOOPOB, |IH(PpOBOI [1KD, aMIIEPMETPBI,
TrOCYHZapCTBEHHBIE 00paboTKH TpaHC(OPMATO [HO HE 3HAET UX
PTaJIOHBI, CTAHAAPTHI [CUTHAJIOB OB TOKa U KJIaCCOB
Ha KaueCTBO (BI1D), HANpSOKEHUS, (TOYHOCTH.
PIIEKTPOIHEPTUH TpeOOBaHUS K |CUETYMKOB
(I'OCT 32144, CHHXPOHHU3AIHN [3IEKTPOIHEPTU
33073). W BpeMeHH .

(IEEE 1588).

YMETB!




[TonOupars Bemmonnsie Ioaxmoua | HenpaBunen | He ymeer
CpPEnCTBO T pacdeT er 0 BBIOMpAET | MOJIB30BaTh
N3MEPEHNUS 1101 HEOTIPECNICHH | U3MEPHUTEN | AWAna3oHbI csl
3ajiady, OIEHUBATh | OCTH BHBI € W3MEPEHHs, | W3MEPHTENb
TIOTPEIIHOCTB, M3MEPEHHH, IpuoopHl, ITyTaeT poJ H BIMH
CHUMATh HacTpanBae CHHUMAaEeT TOKA. npudopamH.
TIOKa3aHus C T MOKa3aHUs.
udpoBbIX napameTpel
pEerucTpaTopoB. perucTpanu

U COOBITHI

B [TIKD-

aHaIM3aTope.
BIaJCTh:
Hassixkamu paGoTsI Bnaneer Bmageer He ymeer He Bimageer
¢ IU(POBBIMU METOANKAMHU HaBbIKAMH | pacmM(poB | HaBBIKAMHU
ociyuiorpagamuy, TTOBEPKH oopmireHH | BIB aTh METPOJIOTHY
aHAJIN3aTOPaMHU I (POBBIX ST OCLJUIOTPA | €C KOTO
CIIEKTpa U WU3MEPUTENbH | TIPOTOKOJIO | MM BI KOHTPOJIS.
STaJIOHHBIMU BI X B
HCTOYHHKAMHU npeoOpa3oBar | M3MEpEHHI.
CUrHaJa. € JIel.
3HaThb:

[K-2 IK-2.1 cocrtaB, mpuHLUIbEl | CBOOOAHO 3Haer HNmeer He 3naer
paboter CU u OPUEHTHUPYET TUIOBOU obriee Ha3Ha4YCHUS
nnc ciB cocTaB npencrasie | CU u MUC
3JIEKTPOCTAHLINH, ApXUTEKType CH, Hue o CU,

METO/IbI HNUC, 3naer OCHOBHBIE | HO HE 3HAECT
JMAarHOCTHKH METOJIBI METOJIBI METOJIOB
HEHCIPaBHOCTEH, MPOTHO3UPOB | TTOMCKA JIMarHOCTHK
QJITOPUTMBI AHMS OTKa30B | HEHCIIPaB | |
9KCIITyaTallx " HOCTEH
IU(POBBIX CUCTEM | TMArHOCTUKH | (3aMBIKaH
KOHTPOJIS 1o us,

U(PPOBBIM 0OpBIBHI,

MPOTOKOJIAM npeiid

HYJIST)

YMETB:
SKCILTyaTHPOBAThH Camocrositen | Ilox Mosxer He ymeer
CH u UUC, bHO PYKOBOJC CUUTATD [IPOBOJUTH
TIPOBOANTD MIPOBOANT TBOM TIOKa3aHM, JIMarHOCTHK
JMarHOCTHKY, KOMIUTIEKCHY HacTaBHU HO He yu
aHAJU3UPOBATH 10 Ka HHTEPIPETH | BOCCTAHABII
HPUYUHBI JUAarHOCTHKY, | ydacTByeT | pyeT ux ans | uBath CU
HEHCIIPaBHOCTEM, BOCCTaHABIUB | B MOUCKa
BOCCTaHABIINBATh aeT KaHaJbI 9KCIUTyaTa | MPUYNHBI
paborocmocoOHOC CBSI3H, IUU U OTKa3a
Th yCcTpaHseT yCTpaHeH

HEHCIIpaBHOC | MU

TH 0e3 THUTIOBBIX

BHEIITHETO OTKa30B

COIPOBOXK/JIEH

ust
BJIAJICTh:
HaBBIKAMH pabOTHl | YBEpeHHO Buageer Homnyckaer He Bnaneer
c BIIaJCeT 0a30BBIMH | OIIMOKH HaBbIKAMH
HM3MEPHUTENEHBIMU npodeccioHa | HaBBIKAMH | TIPU paboTEI ¢
KaHaJlaMHu, apHEIM [10 HaBUralll | MOJKIIOYEH | M3MEpPUTENb
NIporpaMMaTopaMu | JUist B nn k CU n HBIM
, TeCTepaMHu MOHUTOPHHIAa | CUCTEMax YTEHUU o0opynoBaH
mnpoTtokoos, [10 u cbopa JIMarHOCTHY | UeM
cbopa JIMarHOCTUKH, | JQHHBIX U | €CKHX

HACTpauBaeT TECTHPOBA | JIOTOB

pe3epBHpoBa HUSI

HHUE KaHAJIOB
3HATh:

[K-2.2 HOPMAaTUBHO- 3HaeT 3HaeT Hmeer He 3naer

TEXHUYECKUE Hepapxuro OCHOBHBIE | oOmiee HOpPMAaTUBH




TpeboBaHus HTJ, ymeer pazzensl npejacTaBie | yi 6azy
(I1y 5, TITO, HaXOJINTh Inyn, HHE O DHEPTETUKHU
I'OCT, aKTyaJIbHbIE [NTO u TpeboBaHUs
WHCTPYKIIHH), penakuuu, THUIIOBBIE X, HO He
MOPSAA0K KPUTHYECKH peraaMeH | 3HaeT
SKCHEPTU3BI OLICHUBAET THI KOHKPETHBI
MIPOEKTHOMN MIPOEKTHYIO JKCIUTyaTa | X
JOKYMEHTAIUH U JIOKYMEHTaly | LUU naparpagos
aKTyalIu3aluu 10
periaaMeHToB
YMETB:
BEITIOJTHATH PazpabateiBa | CBepsier Moxet He ymeer
JKCHEPTU3Y €T MPOEKTHI COOTBETCT | MPOYHUTATh paborats ¢
MIPOEKTHOU U3MEHEHUH B BUE YyepTex, HO HOPMAaTUBH
JOKyMEHTALUH, PETIaMEHTHI, BBHINOJIHEH | HE oM
aKTyalIu3upOoBaTh apryMEHTHPO | HBIX MIPOBEPUTH JIOKYMEHTa
periIaMeHTshl, BaHHO pabor €ero nuen
npuMersaTs HT /I 000CHOBBIBac | TpebOOBaH COOTBETCTB
IIpYU KCILTyaTallud | T usm HTJI, | ue FOCT un
TEXHUYECKUX HECOOTBETCTB | KOPPEKTH Iyo
CpPEe/CTB us B pyer
MPOEKTHON paszaensl
JOKYMEHTAaU | periaMeH
u TOB
BJIaACTh:
HaBBbIKAMHU Bnaneer Bnaneer Jomyckaer He Bener
COCTaBJICHUS HaBBIKAMHU HaBbIKAMU | OIIMOKH B TEXHUYECKY
3aKJIIOYCHUH 110 9KCIEPTHU3BI 3aI0JIHEH odopmieHn | 10
SKCIEepTH3eE, MPOMBIIUICHH | Uf u JIOKYMEHTa
BEJICHHUS o HacnopTo | JOKyMEHTa LU0
(dopmynsipos 6e3omacHoCT B LUH IIPH
00opyoBaHus, nu 000pyIOoB | aKTyaimn3an
oopmiteHns METOJOJNOTHE | aHUs U un
U3MEHEHU U ynpaBieHUsl | BEIECHUS
periaaMeHToB U3MEHEHUSIMU | XKYPHAJIOB
periaMeH
TOB
3HAaTh:
11K-2.3 METPOJIOTHYECKOE 3Haet 3Haet 3Haer, 4To He 3naer
obecnieuenne CU TEOPUIO Ha3HaueH CYIIECTBYI0 | OCHOB
n MUC, metoast HOTPENIHOCTE | Ue T KJ1acChl METPOJIOTUH
KaIHOpOBKH, i, METOBI aHaIu3aTo | TOYHOCTH,
CTaHIapThI mudpoBon poB IIKD, | HO He 3HaeT
KayecTBa 00paboTku TpaHchop | METOAMK
3NIEKTPOIHEPTUU CUTHAJIOB MaTOpPOB, KaJTHOPOBKU
(OCT 32144, (bI1D), CUYETYHKO
33073), mopsaox TpeboBaHUSA K | B,
paboTsI B CHHXPOHM3AIl | MOPSIOK
(G pOBBIX nu (IEEE IepUOINY
cucreMax 1588) u ecKoM
KOHTPOJISt STAJIOHHUPOBA | KaJIMOpOB
HUIO KH
YMETB:
OCYILECTBIIATh Beinonnser Ioaxirou Hemnpasuib He ymeer
METPOJIOTHYECKOE | pacder aer HO MOJIF30BATh
obecrieuenue, HEOIlpeJeNieH | M3MEepUTe | BBIOWpaer cs
BBITIOJTHATH HOCTH JIBHBIE JTUANa30Hbl, | U3MEPUTENh
kamnopoBky CU, HU3MepeHuil, npubopsl, | mMyTaer HBbIMU
paborats B HacTpauBaeT CHHMaeT METOJUKH npudopamu
U (pOoBBIX HnapameTpsl MOKa3aHU MOBEPKU U
cucremax peructpauuu | 4, KaJnOpOBKH
KOHTPOJISt coObITHH, y4acTByeT
KayecTBa HIPOBOJUT B
3JIEKTPO3HEPTUU KaJTHOPOBKY KaJTnopoB
IO ATaJIOHAM Ke 1o
PYKOBOJIC
TBOM

BJIaACTh:




HaBBIKaMHU paboThl | Bmageer Brnageer He ymeer He Bnaneer
C STAJIOHHBIMU METOIANKAMU HaBBIKAMHU | pacmm(poB | HaBBIKAMH
HCTOYHUKAMHU MTOBEPKHU opopmIIeH | BIBaTh METPOJIOTHY
CHUTHAJIa, UPPOBBIX us OCHMIIOTPA | €CKOTO
aHaTU3aTOpaMu U3MEPUTENbH | MPOTOKOJ | MMBI KOHTPOJISA
TIKD, BIX OB KadyecTBa
odopmicHus npeoOpa3oBaT | U3MEPEHU | IICKTPOIHE
IIPOTOKOJIOB enel, nu pruu
KaJTHOPOBKU U paboraer ¢ KannopoB
TOBEPKHU STaJIOHHBIMHU KH

yCTaHOBKAMH

OreHOYHBIC MaTepUaibl I MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
U MPOMEKYTOYHON aTTecTaruu npuBeAcHbl B [Ipmnokennn k padoueil mporpamme
NpaKkTUKU. [lonHblli  KOMWIeKm 3a0auutl U Mamepuanos, HeoOXo0uUMblX O
OYEHUBAHUSL Pe3YIbIAMO8 NPOXONHCOCHUsT NPAKMUKU, XPAHUMC Ha Kagedpe-
pazpabomuuxa 8 OYMANCHOM U IJIeKMPOHHOM BUOe.

7. Y4eOHo-MeToaM4ecKoe M1 HH(pOPpMALIMOHHOE o0ecredeHe MPAKTHKH
7.1. YueOHO-MeTOAMYECKOE OOecIiedeHne

7.1.1. OcHoBHas UTEpaTYypa

1. Tyros B. B. IlpoektrpoBanue aBTOMAaTH3WPOBAHHBIX CHCTEM YIPABICHUSA :
yaeoHoe rmocodue / B. B. Tyros, A. U. Ceprees, H. C. Illapos. - 4-¢ u3n., crep. - CaHKT-
[TeTepOypr : Jlanb, 2026. - 169 c. - URL.: https://e.lanbook.com/book/508785. - ISBN
978-5-507-51265-2. - TekcCT : 27IeKTPOHHBIM.

2. 3ybkoBa, T. M. [Iloctpoenne cHCTEeMBI aBTOMATH3UPOBAHHOTO

MPOEKTUPOBAHUS TEXHOJNOTHYECKUX 00bekToB / T. M. 3yOkoBa. — 2-e u3A., cTep. —
Cankr-IletepOypr: Jlawp, 2023. — 264 c. — ISBN 978-5-507-45733-5. — Texkcr
ANeKTpOHHBIM //  JlaHb : SJIeKTpoOHHO-OMOnMoTeuHass cucrema. —  URL:

https://e.lanbook.com/book/282371.

3. bymrakos, A. TI'. IlpombimieHHsie poOoThl. KunemaTuka, JuHaMUKa,
KOHTPOJb U yrpaBieHue : monorpadus / A. I'. bynrakos , B. A. Bopo6ses, B. II.
ITomoB. - MockBa : COJIOH - TIIPECC, 2008. - 488 c¢. - URL:
https://e.lanbook.com/book/13760. - TekcT : 3IeKTPOHHBII.

4. Jlebenes C. K. Kunematuka U JMHAMHUKA 3JIEKTPOMEXATPOHHBIX CHCTEM B
pobororexnuke : yueoHoe nocodue / C. K. Jlebenen, A. P. Konranos. - 2-e u3g. -

MockBa ; Bomorma : Wudpa-Uwxkenepus, 2025. - 352 c¢. - URL:
https://e.lanbook.com/book/499634. - ISBN 978-5-9729-2635-0. - Tekcr
JJIEKTPOHHBIN.

5. Metposorus, crangapTuzanus U cepTU(UKALMS U AJIEKTPOU3MEPUTEIbHAsS
TexHuka : yuyeOHoe mocooue nns By3oB / K. K. Kum, I H. Anucumos, B. IO.
bap6oposuy, b. {. Jluteunos; nox pen. K. K. Kuma. - Cankr-Ilerepoypr : Iutep,
2006. - 368 c. - TekcT : HEMOCPEICTBEHHBIH.

6. Menymepos, P. M. DiekTpobe30nacHOCTb : yueOHOoe mocooue st By30B / P.


https://e.lanbook.com/book/508785
https://e.lanbook.com/book/282371
https://e.lanbook.com/book/13760
https://e.lanbook.com/book/499634

M. MenymepoB. — 8-e uzn., crep. — Cankr-IletepOypr : Jlans, 2025. — 220 c. —
ISBN 978-5-507-50712-2. — Tekct : snekTpoHHBIA // JlaHb : SJIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/458369

/. bamanoB, A. H. ABTomaTu3amnusi npous3BojcTBa. PazpaboTka u BHeIpeHHE

CUCTEM yTpaBjeHHus : ydeOHoe mocoOue mist By3oB / A. H. bamanoB. — CaHkT-
[TerepOypr : Jlamp, 2024. — 392 c¢. — ISBN 978-5-507-49363-0. — TekcrT :
ANEKTpOHHBIH // JlaHb : »SJeKTpoHHO-OmMOnMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/417776

8. Conénsiif, C. B. IlludpoBbie TBOMHUKU B 3JIEKTPOIHEPTeTUKE : yueOHOE
nocobue / C. B. Conénsiit, B. I1. Ky3pmenko, B. E. benait. — CankTt-IletepOypr :
I'VAIL 2023. — 106 c. — ISBN 978-5-8088-1872-9. — TekcT : 3neKTpOHHBIH //
Jlanb ) AEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/461486

9. HuTennekTyalbHble CpEACTBA M3MepeHUil : yueOHuk st By3oB / I. T.
Pannes. - M. : Akagemus, 2011. - 272 c. - TekcT : HEMOCPEACTBEHHBIN.

10. banmanos, A. H. Kubep6e3omacHocTs : yueOHOe mocobue s By30B / A. H.
bamanoB. — 2-¢ usn., crep. — Cankr-IletepOypr : Jlanp, 2025. — 680 ¢. — ISBN
978-5-507-52709-0. — TexcT : anexkTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/457463.

11. MBanoB, M. C. MoHTax, HajaJgka 1 dKCIUTyaTalusd TEXHUYECKUX CPEACTB
M CHUCTEM aBTOMATHYECKOro ympaBieHus : ydeOHoe mocobue / M. C. MBaHOB. -
Canxkr-IlerepOypr : Jlans, 2026. - 169 c. - URL.: https://e.lanbook.com/book/511914.
- ISBN 978-5-507-53788-4. - TekcT : 3IeKTPOHHBIH.



https://e.lanbook.com/book/458369
https://e.lanbook.com/book/417776%20%0d5
https://e.lanbook.com/book/461486
https://e.lanbook.com/book/457463
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG&Z21ID=1456a9s3n3vy.ayo1u4s9v733&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG&Z21ID=1456a9s3n3vy.ayo1u4s9v733&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/511914

7.1.2. lononHUTENBHAS JTUTEPATYPA

1. CmupuoB 1O. A. TexHudeckue cpeicTBa aBTOMATHU3AIMH M YIPABJICHUS :
yuebHoe nocobue / 0. A. CmupHoB. - 4-e¢ u3zn., crep. - Cankr-IletepOypr : Jlaus,
2021. - 456 c. - URL: https://e.lanbook.com/book/174286. - TekcT : 3IeKTPOHHBIH.

2. MamkoB K. 0. CoctaB u xapakTepucTuku MOOUJIBHBIX POOOTOB : yueOHOE
nocooue / K. FO. Mamkos, B. U. Py6mos, . B. Pyomos. - Mocksa : MI'TY um. H. D.
baymana, 2014. - 75 c¢. - URL: https://e.lanbook.com/book/58390. - ISBN 978-5-
7038-3866-2. - TekcT : 37EKTPOHHBIH.

3. Jlomuu II. A. OCHOBBI TEXHHKH O€30MACHOCTH B JJICKTPOYCTAHOBKAX :
yaeOHoe mocooue ais By3oB / I1. A. JlonuH. - 2-e u3a., nepepad. u gom. - Mockga :
OHeproatomusaart, 1984. - 448 c. : uin. - TekcT : HENMOCPEICTBEHHBI.

4. Kmumenko, WM. C. CucreMmHblid aHau3, YNpaBieHUE U 00pabOTKa

uHpopmaiuu : yaueOnuk s By3oB / U. C. Knumenko. — 2-e uzj., crep. — CaHkT-
[Terepbypr : Jlamp, 2026. — 280 c. — ISBN 978-5-507-51314-7. — TekcT :
ANEKTPOHHBIM //  JlaHb : dnekTpoHHO-OMOnMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/510036

5. M3Mepenne nokasaTeneil kauecTBa AIEKTPUUSCKOM SHEPTUU B 0JIHO(DA3HOMN
CeTH : METOJAMYECKHE YKa3aHWUsI 110 BBHIMIOJHEHHUIO J1a00OpaTOpHON pabdoThl 10
mucuumuinae "M3mepenue B obmactu sHepreTuku” / cocT. A. A. HaymoB. - Ka3ansb :
KI'DVY, 2014. - 14 c. - 4788. - TekcT : HEMOCPEACTBECHHBIM.

6. Hecrepos C. A. OcHoBbI HH(pOpMAITMOHHON Oe30macHoCcTH © yueOHuk / C. A.
HecrepoB. - 3-e usa., crep. - Cankt-lletepOypr : Jlans, 2024. - 321 c. - URL:

https://e.lanbook.com/book/370967. - ISBN 978-5-507-49077-6. - Texkcr
AIEKTPOHHBIN.

7. TlpaBwia mo oxpaHe TpyJa MPHU IKCIUTyaTallMd AJIEKTPOYCTAHOBOK . —
MockBa : DOHAC, 2017. — 192 c¢. — ISBN 978-5-4248-0096-2. — TekcrT :
ANEeKTPOHHBIH //  JlaHb : oanekTpoHHO-OMOMMoTeuHnas cucrema. — URL:

https://e.lanbook.com/book/104483

8. [IpaBuiia TEXHUUECKON IKCIUTyaTallUU AIEKTPOYCTAHOBOK MOTpeduTeNnen . —
MockBa : DOHAC, 2016. — 280 c. — ISBN 978-5-4248-0072-6. — Texkcr :
ANEKTpOHHBIN // Jlanb : »SJeKTpoHHO-OmOnMotreunas cucrema. — URL:
https://e.lanbook.com/book/104555.

9. Cubuxkun, 0. JI. be3omacHocTh TpyAa MpH MOHTaXKe, OOCIYy)XKUBaHHH WU
PEMOHTE 3JIEKTPOOOOpYNOBAaHUS NpeanpusTHil : crnpaBouHoe wuzganue / 1O. [l
Cubukun. — Mocksa : KuoPyc, 2025. — 281 c¢. — ISBN 978-5-406-14199-1. —
URL.: https://book.ru/book/956745. — TekcT : 3eKTPOHHBIH.

7.2. UndopManimoHHOe o0ecnieueHue

7.2.1. DAEKTPOHHBIE U UHTEPHET-PECYPCHI
Dnextponnsie pecypesl KIDV: https://Ims.kgeu.ru/

7.2.2. TlpodeccronanbHbie 0a3bl JAHHBIX
1. Poccuiickas HalMoOHaJIbHAs OHOIMOTEKA
Anpec: http://nlr.ru/
2. Hayunas snektponHnas oubnmnoreka eELIBRARY.RU
Anpec: http://elibrary.ru


https://e.lanbook.com/book/174286
https://e.lanbook.com/book/58390
https://e.lanbook.com/book/510036
https://e.lanbook.com/book/370967
https://e.lanbook.com/book/104483
https://e.lanbook.com/book/104555
https://book.ru/book/956745
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https://elibrary.ru/
http://elibrary.ru/

3. Dnexktponnas 6ubmmoreka quccepraiuii (PI'b)

Anpec: diss.rsl.ru

4. HarmmonanbHas snexkTpoHHas oudauorexa (HOB)

Anpec: https://rusneb.ru/

5. Texanueckas ONOIMOTEKA

Anpec: http://techlibrary.ru

6. ®enepanbHBIN HHCTUTYT MIPOMBIIIIIEHHON COOCTBEHHOCTH

Anpec: new.fips.ru

7. Nudopmanunonnsie cripaBodnbie cucteMbl — MCC «Koaekey» / « TexakcmepT»
Anpec: http://app.kgeu.local/Home/Apps

7.2.3. InpopmMalimoOHHO-CIIPABOYHbBIE CHCTEMBI
HNudopmanmonnsie cipaBounbie cucteMbl — MCC «Konmeke» / «Texakemept»
Anpec: http://app.kgeu.local/Home/Apps

7.2.4. JIlutieH3MOHHOE U CBOOOJIHO  pacCIpOCTpaHIEMOE  IIPOTrPAMMHOE
obOecrieueHne JUCIUILINHBI

1. Windows 7 ITpodeccuonansHast (Starter)

. LabVIEW Professional Development System for Windows

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

. NI Academic Site License — LabVIEW Teaching and Research (Smaili)
. Office Professional Plus 2007 Windows32 Russian DiskKit MVVL CD

. LabVIEW DIGITAL Filter

. LabVIEW Full Development System for Windows (NI Software Suite)
. NI LabVIEW Signal Express for Windows (Cepsuc Ha I10 NI)

. Adobe Acrobat

10. LMS Moodle

11. SCADA-cucTema

O© 0 N o O b W DN

8. MaTepuajibHO-TeXHHYECKOE o0ecrnedeHne MPaAKTHKH

HaumenoBanue Buga HaumenoBanue yueOHOM
yueOHO padoThI ayJIUTOpPHUH, [epevens HEOOXOMMOTO OOOPYIOBAHUS H
CTICIMATTM3TPOBAHHOM TEXHUYECKUX CPEICTB O0yUYEHHs
1ab0paTopun
Jlekiuu A-304 Jlocka ayauTopHasi, KOMIIBIOTEP B KOMIUIEKTE C
MOHHUTOPOM, TIPOEKTOP
[IpakTuyeckue A-309 Hocka ayJIUTOpHas, KOMITbIOTEPBI c
3aHATHSA MoHHTOpaMH (12 1IT.), IPOEKTOP
JlaGopatopHbie VYueOHas nmaboparopust Crennanu3upoBaHHON sabopaTopHoe
paboTh «KOMIIBIOTEPHOE obopynoBanue 1o npoduiro 1aboparopuu:
MOJICJIUPOBAHKE M HKHHUPHHT
B 00JaCTH PHEPTETUKU U
MaIIuHOCTpoeHus», [-408
KoMmItbroTepHBIii Ki1ace ¢ Crienmanu3upoBaHHast yueOHast ~ MmeOerb,
BBIXOIOM B MIHTEpHET TEXHUYECKHE cpencraa oOy4deHus



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

CamocrostenpHas | KoMmbroTepHslit Kitace ¢ KOMITBIOTEpBl ¢ MoHuTOpamu (12  mit.),
pabora BbIxozioM B UnTeprer A-309 | mpoexrop

Crnenuanu3upoBaHHas MeOeIb, KOMITbIOTEPHAs
TEXHHMKA C BO3MOKHOCTBIO BBIX0/1a B IHTepHET
u obecnieuenuemM goctymna B DMOC, skpaH,
MYJIbTUMEANHHBIN TIPOCKTOP, MPOrPaMMHOE
obecrieueHue

YuTaapHbBIN 3271
OHMOIHMOTEKH

9. VYciaoBus NnpoBeACHUsA MNMPAKTHKA JdA JulI ¢ OrpaHU4YC¢HHBIMHA
BO3MOKHOCTHAMMH 3/I0POBbSI U HHBAJIUIAOB

[Ipaktuka st 0Oy4arOMIMXCs C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI
(OB3) u uHBaNMMIOB MPOBOJUTCS C YYETOM OCOOCHHOCTEH HMX IMCHXO(U3HUIECKOTO
Pa3BUTHS, UHIUBUIyaIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3JI0POBBSI.

Bri0op MecT npoxokaeHusI TPAKTUKUA OCYIIECTBISETCS C YYETOM COCTOSIHUS UX
310pOBbs U TpeOOBaHUM nocTynHOCTH. [Ipu onpeneneHny MeCT IPAKTUKU JJIsI JIUIL C
OB3 u MHBanMIOB YYHUTHIBAIOTCS PEKOMEHIALMU MEIUKO-COUUAIBHON 3KCIIEPTU3BI,
OTpaXEHHBIE B  MHAUMBHUAYyaJbHOM  MporpaMme  peaOWIuTalMu  WHBAIUAA,
OTHOCUTEJILHO PEKOMEHJOBAaHHBIX YCIOBUN M BHUJIOB TpyAa. [Ipu HeoOXxomumMocTu
JUISL  TIPOXOXKJICHUSI TPAKTUKH CO3JIAl0TCSl  ClielUalibHble pabouune Mecta B
COOTBETCTBUHM C XapaKTEpOM HapYIIEHUN, a TakkKe C y4€ToM IpodecCHOHaTBLHOTO
BUJIa JIEITENIBHOCTH W XapakTepa TPyAa, BBIIOIHAEMBIX CTYIAECHTOB-WHBAIUAOM
TPYJAOBBIX (DYHKIIHIA.

Bunamu nposenenus npaktuku 11 vy ¢ OB3 u MHBaIMa0B SBISAIOTCA:

- paboTta B OMOIMOTEKE 10 COCTABJICHUIO KaTalora JUTePaTypPHbIX UCTOUHHUKOB
JUIS1 U3YUYEHHUS BOIIPOCOB, BKIIFOUEHHBIX B MPOTPAMMY MPAKTUKHU;

- paboTa B 1TabopaTopHsX U IICHTPaX MMPH BhIyCcKarolei / 6azoBoi kadeape;

- MpopabOTKa BOMPOCOB, TPEIYCMOTPEHHBIX  MPOTPAMMOM  TPAKTHUKH,

CPaBHHUTENLHBIM aHaIM3 W3YYEHHOrOo MaTepuaia, (OpPMUPOBAHHE BBIBOJOB M
IIPEUI0KEHNM;

- IOATOTOBKA TIO pe3yJibTaTaM MPAaKTUKH MaTepuaia s BBHICTYIUICHUS Ha
HAYYHO-TIPAKTUYECKON KOH(MEPEHITUN U CTaThbl B COOPHUK TPY/IOB;

- Y4acTHE B MEXKITYHAPOIHBIX U POCCHMCKUX KOH(DEPECHIIHSIX;

- KOHCYJIbTUPOBAHUE Y PYKOBOJIUTENSI TMPAKTUKA 1O HHTEPECYIOIINM
BOIIPOCaM, CBSI3aHHBIM C IMPOXO0KACHUEM TPAKTHKH;

- IOATOTOBKA U 3aIIUTa OTYETA MO IPAKTHKE.
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B cBs3u ¢ u3aMeHeHnsIMHU PoQeCcCHOHATBHOTO CTaHAapTa «PabOTHHK O AKCIUTyaTallil CPEICTB N3MEPEHUH 1

UH()OPMAIIMOHHO-U3MEPHUTEIBHBIX CUCTEM JIeKTpocTaHImy (npuka3 Muntpyn Poccun Ne 1351 ot 07.04.26)

B IIPOIpPaMMy BHECEHBI CIICIYOLIe N3MCHEHHUS:

1 PITA 26.05.26 | JloGaBieHsI CIICAYIOIIHE
pasnen KOMIIETCHIIAN i WHJIUKATOPBI,
1 (hopmupyemble y 00yJaroIIIXCs: M.D. P.P. I'mbanymnma
Komnerennus [TK-2 CanpIKkoB
Nunukaropel kommnereHuuu: [IK-
2.1, TIK-2.2, TIK-2.3.
2 PIIJT 26.05.26 | B Ttabmumy mn. 5.2 ngoOamiieHBI
paszen HHIEKCHI WH/INKAaTOPOB
5 (hopMuUpyeMbIx KOMITETEHIUH
uHaukarop komnereHuuu IIK 2.1,
I1K-2.2 u I[IK-2.3.
3 PII 26.05.26 | B Tabmuuy «Illkana oneHku
paszen PEIYIBTATOB MTPOXOKACHUA
6 MIPAKTHKI 100aBICHBI HHAEKCHI
HHMKATOPOB (hOPMUPYEMBIX
KOMIIETEHII B COOTBETCTBUH CO
3HAHUSAMU, YMEHUSIMU H
BJIAJEHUSIMU.
T1K-2.1;
[1K-2.2;
I1K-2.3.
4 oM 26.05.26 | B Tabmuuy «Illkana oneHku
paszen PEIYIBTATOB IMTPOXOKACHUA
2 MIPAKTHKI 100aBICHBI HHAEKCHI

HWHIUKATOPOB (HOPMHUPYEMBIX
KOMHCTCHHI/Iﬁ B COOTBECTCTBHUHU CO
3HAaHUAMU, YMCHUSAMU U
BJIAJICHUAMMU.

T1IK-2.1;

T1IK-2.2;

I1K-2.3.




Ilpunooicenue k npocpamme npakmuku

&

KI'oy
MUHHCTEPCTBO HAVKHU U BBICILIEI'O OFPA3OBAHM S POCCUMCKON ®EEPALIN
denepajbHOE rOCYy1apCTBEHHOE 010/12KeTHOE 00pa30BaTe/IbHOE
yupe:KIeHHe BbICIIero 06pa3oBaHus
«KA3AHCKHI I'OCYJIAPCTBEHHBIN SHEPTETUUYECKU YHUBEPCUTET» (PI'BOY
BO «KI'9Y»)

OLHEHOYHBIE MATEPHUAJIbI
10 IPOU3BOJACTBEHHOM NPAKTUHKE

b2.B.03(IIx) IIpou3BoacTBeHHAS] MPAKTUKA (TIPeaIUIIOMHAS)

HamnpaBnenue 13.04.02 DnexTposHepreTuka u MEKTPOTEXHUKA
MOJITOTOBKH

Hampasnennocts (mpoduiib) [udposas aBTromaTuzaius u podoTu3aius B
AIIEKTPOIHEPIreTUKE

Kamudukarms Maructp

r. Kazans, 2026



OueHouHble MaTepuasbl MO MPOU3BOACTBEHHOM MpPAKTUKE - MpEJHA3HAYEHBI
JUIS  OLIGHUBAHUS pe3yJbTaTOB OOy4YeHUsI Ha COOTBETCTBHE HMHAMKATOpaM
JOCTHKECHUS KOMIIETCHITNH.

OueHnBaHUE pE3yJIbTATOB OOYYEHHUS MO JUCIHUIUIMHE OCYIIECTBISIETCS B
pamkax Tekyiiero koutpoias (TK) u mpomexyTouHOM arTecTanuu, NPOBOJUMBIX IO
oamsHO-periTuHroBOM cucteMe (BPC).

Texkymuii KOHTpPOJIb YCHEBAEMOCTH OOECIEUYMBAET OIEHHWBAHHUE IIpoliecca
0oOy4eHHS 1O MPAKTUKE, TPOBOIUTCS B BUEC WHAUBUAYATHLHOTO W (MJIH) TPYIIIIOBOTO
onpoca (YCTHO WIM THUCbMEHHO); 3alllUThl MPE3CHTAIMN MPOEKTOB, Ip. 3aJIaHUiA,
BBITIOJTHCHHBIX MHANBUAYATHHO WM TPYIION 00yJarOIIMXCS; KOHTPOJIS BBITIOJTHCHHUS
CaMOCTOSITEIIEHOM pabOThI 00yYJarOIIUXCS, p. (6b160pame HyscHOE Ul 006asums).

[IpomexyTouHas aTTecTalys UMEET LIeJIbI0 ONPEICIUTh YPOBEHb JOCTHKCHUS
3aIIaHUPOBAHHBIX PE3yJIbTATOB O0yUEHHUS IO TIPAKTUKE 32 OMPEACICHHBINA TIEPUO U
IPOBOJUTCS B (hopMe 3a4eTa C OLEHKOM.

OueHOUYHbIE MaTepHasibl BKIIOYAIOT 3aJlaHusl I8 TPOBEACHUS TEKYIIEro
KOHTPOJS  YCIEBAEMOCTH W  MPOMEXKYTOUHOM  aTTecTallud  00Yy4aromuxcs,
pa3paboTaHHbIE B COOTBETCTBUM C pabodeil mporpammoit  (yueowmou /
npoU3600CMEEHHOU) IPAKTUKHU.

1. TexHoJiornyecKasi Kapra
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IMoaroroBuTebLHBINM TK1 | 5 5
CobecenoBaHue MO OTUETY 5
Pa6ouwuii TK2 30 30
CobecenoBaHue MO OTYETY 30
OryeTHbII TK3 20 | 20
[TpomerxxyTouHas aTTecTaius (3a4eT ¢ OLEHKOI ) OM 0-45

2. OueHOYHbBIE MATEPUAJIBI TEKYIET0 KOHTPOJISI M IPOMEKYTOYHOIM
aTrecTaluu



[Ixana oleHKH pe3yJIbTaTOB 00YUEHHUS 110 TUCIUTIINHE:

VYpoBeHb CHOPMUPOBAHHOCTH

HHIUKaTOpa KOMIICTCHIUU

Hwuxe

Bricoxui Cpennuit Huszkuit
3ariaHu- CpEeIHero
Kon Kon POBAHHBIC ot 85 10 100{ or 70 10 84 | 01 55 10 69 | 0T 0 mo 54
KOMIIC- HHAWKATOpa PE3YIbTAaThL
TEHLMU | KOMIIETEHIMH | OOYUYCHHUS IO ITxana oueHMBaHUS
UCLUILINHE yI0BICT- HEYI0B-
OTJIINYHO XOpOILIO JIETBOpU-
BOPHUTEIIBHO
TEJIBHO
3a4TCHO HEC 3a4TCHO
[1K-1 [1K-1.1 3HATh:
MIPUHITATIBI CB0OOIHO 3Haet Tunoskle [MMeeT o0miee [He 3Haer
noctpoerusa ACY TII, opueHTHpYETCS |[CTPYKTYPHI [IPEACTABICHUE [IPUHIUIIOB
METOBI TUarHocTuku B apxurektype |ACY TII u 0 BHJaX yIpaBJIeHUS U
0TKa30B IIU(POBBIX  [CIIOXKHBIX OCHOBHBIE 0TKa30B, HO HE [TMarHOCTHKA
YCTPOICTB, [pactpeneneHH [METOIbI 3HAEeT METOIOB [I(POBBIX
JITOPUTMBI bIX CHCTEM MoKcKa X crcTeM.
YIIpaBJICHUS YIIpaBJICHUS.  [HEMCIPABHOCTE [IPOrHO3UPOBA
peXUMaMHu 3HaeT MeToabl |H. HUS.
SHEProoOBEKTOB. peUKTUBHON
QHATUTUKH
OTKa30B.
YMETb:
AHAJIM3UPOBATD Camocrositens ([lox MoxeT He ymeer
TEXHOJIOT NIECKHE HO PYKOBOJICTBOM [CUHTATh MIPOBOJIUTH
[apaMeTpHl, BBIIBIATH [pa3padaThIBacT [HACTABHUKA  [TAPAMETPBIC  [TMArHOCTHKY
[PUYUHBI COOEB, QJITOPUTMBI yJ4acTBYyeT B [PKpaHa "
BBITIOJTHSTH BOCCTAHOBJICHH [[TyCKe- SCADA, HO He [BOCCTaHaBIMB
repesanyck u 5T IocIte OCTaHOBE U MHTEPIPETHPO [aTh
KOH(UTYpPUPOBaHUE  [aBApHH, BOCCTAHOBJICHH [BaTh UX AN [paboTocmiocod
[pe3epBHBIX BBITIOJTHSIET W IITaTHBIX  [[IOMCKA HOCTb CHCTEM.
KOMITJIEKCOB. CIIOKHYIO PEXKHMOB. [PUYHHBI
ITMarHOCTUKY 0TKa3a.
o
MPOTOKOJIAM.
BJIaJCTh.
HaBBIKAMU PaOOTEI C  |YBEpEHHO Bnaneer Jlomyckaer He Bnaneer
MHEMOCXeMaMu BIIajIeeT 0a30BBIMHU OIIMOKU IPH  [HABBIKAMH
SCADA, mpodeccroHaN [HaBbIKaMU [pabote ¢ padotsl ¢ [1O
koH(uryparopamu  [pHbIM [1O s [HaBuranuu B [mHTEpdeiicamu BEpXHETo
KOHTPOJIIICPOB H MoruTopuHra |SCADA- VIpaBICHUS.  [yPOBHSL.
TecTepamMu 1 yIpaBJICHHS. [CHCTEMaXx.
npoTtokosioB (MOK  [Moxer
61850). HACTPOUTD
[pe3epBUPOBaHU
e.
[1K-1.2 3HATh:




SI3bIKH 3HaeT Bce MATh [Xopolo 3HaeT(3HaeT Toabko [He 3HaeT
[IPOTPAMMHUPOBAHHS  [I3BIKOB 2-3 s3bika (LD, |omuH s13b1K SI3BIKOB
MDOK 61131-3 (ST, [|crammapra, ST, FBD), (06519HO LD) 1 [mporpamMMupo
LD, FBD), ctpykTypy |[mOHUMAeT MOHUMAeT umeet craboe [Barms [TJIK.
[1JIK, npuHOIuUnsL OCOOEHHOCTH  |[IMKJI MIPEICTABICHUE
0OMEHa JaHHBIMH [0 [KOMITHJISILIUKA  [CKAHUPOBAHUS [0 paboTe ¢
[IPOMBIIUICHHBIM oz pasuele  [[UJIK. TepeMEHHBIMHU.
CEeTsAM. r1aT(hOpMBI,
3HAEeT CTEKU
[IPOTOKOJIOB.
YMETb:
[Tucate n oTnaxkusats [Iumer [Tumer Moaxer He moxer
npukianHoe 110, ONTUMaJbHBIN [pabounii Kox  |HamucaTh HAIMCaTh
KOH(UTYpHUPOBATH KO C JUIA TPOCTBIX  [IPOCTEUIIYIO  [TPOTpaMMy
MOy KOMMEHTApHsIM [JITOPUTMOB  [IporpaMmy, Ho [yt TTJIK.
BBOIa/BBIBO/IA, 1, NCTIONIb3YeT |(perneiHas c ommOKamMu 1
TUarHOCTUPOBATH OHOJIMOTEKH,  |TTOTHKA, 0e3
OITHOKH BBITIOTHCHHUSL. [paboTacT ¢ TaitMephl). ONTUMM3AIUH.
0TI TYUKOM.
BJIaJCTh.
Cpeacrteamu [Ipodeccuonan |Bnageer onHol [3atpynasercs |[He ymeer
pa3paboTkn BHO BJIAJICET He|CPENoH Mpu paboTe ¢ |[TOAKIFOYATHCS
(CODESYS, Unity  |meree yeM pa3paboTku Ha |Force k [IJIK u
Pro, TIA Portal u 1p.) |nByms cpenamulypoBHE (IpUHYIUTENb [MOHUTOPUTH
1 HHCTPYMEHTaMHU pa3paboTKy,  |[THIIOBBIX HBIM porpammy.
OHJIA{H-MOHUTOPHHTA [yMEET 3a7ad. 3a7aHuCeM)
[JIK. paboratsb ¢ MepeMEeHHbIX.
[pe3epBHBIMU
KOTIUSIMU.
[1K-1.3 3HATH:
CoBpemennble CAE- [3naet Teoputo [3Haer 3HaeT o He 3naer [10
CHCTEMBI U TTAKeThl  [I(POBBIX uHTep(deiic 1 [CyIIecTBOBAHU |1Jist
MOJICTTHPOBAHUS TBOWHHKOB,  |OCHOBHBIC M TAKHX MOJICTTMPOBaH
(Matlab, SimInTech), [merozpr GJIOKHU [aKETOB, HO HE |Hs.
METOIBI YUCJIEHHOTO  |[OMOJHOTEK MpEICTaBIISET,
MaTeMaTH4eCKOro pereHus [MaKeToB KaK HaCTPOHUTh
MOJIETUPOBAHUS mudd. MOJICJTMPOBAHU [MOJICIb.
[IEPEXOAHBIX YPaBHEHUH B [
[POIIECCOB. pexume
peabHOTO
BPEMEHH.
YMCTh!:
Ctpouth Coznaer CoOupaet Moxet He ymeer
MMUTAIIOHHbIE CIIOXKHBIE MPOCTHIE 3aIlyCTHTh CTPOHTD
MOJICNIN DJIEMEHTOB ~ [MOJIEIH C MOJIENH U3 TOTOBYIO MOJICTH.
CHCTEM 00paTHBIMHA ~ [FOTOBBIX MOJIeTIb U
ABTOMATH3aLUH U CBSI3SIMH, 0J10KO0B M3MEHHUTh
PHEPrOCUCTEM, YUUTBIBAET (nepeiaTovHbIe MapaMeTpsl, HO
MHTEPIIPETHPOBATh  [HEJIMHEHHOCTH, |(DYHKIUN). He coOpaTh
pe3yIbTaThI BeprUIIpyeT HOBYIO.
MOICIUPOBAHUSL. MOJICTIHL.

BJIaACTh:




Hapbikamu paboTel B [Braneer Bnaneer C Tpyiom He Bnaneer
cpemax MHCTPYMEHTAp |[HaBBIKAMH HACTPAaUBACT  |HABBIKAMHU
TMHAMITYECKOTO eM TS BU3yaITM3aIlNH [[TapaMeTPhI MOJICTTMPOBAH
MOJICITUPOBAHMA IJISl  [CHICKTPAJIHLHOTO |TAHHBIX [permaTens TS
AHaJIM3a CTATUYECKUX |H (octmmtorpad |(Solver).
1 THHAMHYECKIX TAPMOHHUYECKO [BI, TPAQHUKH).
PEKIMOB. ro aHanaM3a
CHTHAJIOB.
[IK-1.4 3HaTh:
Turs! SHaeT SHaeT Nmeer obmee |[He 3Haer o
POOOTOTEXHUYECKUX  |[IIPOTOKOJIBI KiTaccu(UKaIHM [[peICTaBICHHUE [IPUMEHEHHN
komiuiekcoB (PTK), [B3ammopeiicts [to PTK 0 TOM, 9TO [poGOTOB B
MIPUMEHICMBIX B st (Ha3eMHbIC, [poboTOB SHEPreTHKE.
SHEpreTHuKe, KOHTPOJIJIEPOB [BO3IYIIHBIC) M [MOKHO
MHTEePQCHCHI CBSI3M  [pOOOTOB ¢ VX TUIOBBIE  [IPUMEHSThH, HO
(ROS, OPC UA), ACY TII, 3a1aun HE 3HAET, KaK
METOIbI 3HACT OCHOBHI |(MAaTHOCTHKA, [MX
KOMIIBIOTEPHOTO SLAM- aTpyIMPOBaH [MHTETPHPOBATH
3peHusl. HaBUTaLUU. ne).
YMETb:
HacTtpauBatpe kanans! |[[Iumer [lonkmouaercs Mosxer Tospko [He ymeer
0OMeHa JTaHHBIMU CKPHIITHI [T |[K TOYKE BKITFOUNTE/BBIK [pabOTaTh C
MEXITy POOOTOM H 00paboTKH mocTyta ITFOUUTD PTK.
[[CHTPATEHBIM TAaHHBIX C poboTa u [poboTa, HO He
[TyHKTOM YIIpaBJICHU, [poboTa MoJTyJact HACTPOHTH
00pabaThIBaTh (Tenm300paKeH IIOTOKOBOE MapIIpyT.
TEJIEMETPUIO. Wsi, TPEKUHT  [BUJICO/IaHHBIE.
nedekToB).
BJIaJCTh.
HaBrikamu paboTel ¢ [Brmanmeer Bianeer Jlomyckaer He Bimageet
[10 oneparopa PTK u [uHCTpyMeHTaM [HaBbIKaMH OIIMOKY NP [yIIPaBIICHHEM.
0a30BBIMU 1 HABUTAIIMHU U [PyIHOTO YIIpaBICHUH,
MHCTPYMEHTaMHU ABTOHOMHOTO |YIIPaBIICHHUS  [HApYIIaeT
aHaJIn3a JaHHBIX rosrera/nerkeH [PTK. TEXHUKY
TMAarHOCTHKH. L. 0€30ITaCHOCTH.
[1IK-1.5 3HATh:
CTpykTypy 3HaeT 3HaeT 3HaeT, 4To He 3naer
[PEMOHTHOTO LMK,  |\etonomormro |[IEPHOAMYHOCT [oGopynoBanue (ocHOB TOuP.
BU/IbI TQ (pernmameHr, yrpasnenns [P TO ps HY>KHO
TeKymuH, senmen PR THIHBIX 00CITy)KUBATD,
KaITTaIbHBII TUTIOB HO HE 3HAeT
[PEMOHT), CHCTEMBI uniciom (PLM) ycrpoiicTs P3A |neproguunoct
[1I1P. 1 prCK- U aBTOMATHKH. |1,
OpHEHTHPOBAH
HBIC TIOAXOTBI
k TOuP.
YMETB:
CocCTaBJISTE CocTraBisieT [lox MoskeT He ymeer
nedekTHbIe AKTBI CKPBITHIX [PYKOBOJICTBOM [BH3YJIbHO opopMIIATH
BEIOMOCTH, YHTaTh |60y MacTepa OCMOTpETH TEXHHUYECKYIO
rpaduxu [1I1P, uacTayer & 3aI10JIHAET 00opymoBaHNE, |TOKYMEHTALIN
y4acTBOBAaTh B HapSAIBI- HO HE f0.
MPUEMO-CIATOYHBIX PACCIICOBAHIH ITOTTYCKH U oopMuUTH
HCTIBITAHHSIX. [[PIHHH BEZIOMOCTH ITOKYMEHTBI.
OTKAa30B.

oObema pador.

BJIaACTh:




Hasbikamu paboTbl ¢ [Brameer Braneer He ymeer He Bimaneer
M3MEPUTEIILHBIM HARETKAM HAaBBIKAMH MOJIb30BATHCSl  [HABBIKAMHU
MHCTPYMEHTOM toncka K3 p  [MPOTSDKKH CTIEMAIN3HUPO  CIIECAPHBIX
(MeraomMMerTp, N —_— KOHTAaKTOBH  [BAHHBIM pador.
MYJIBTHMETP) U 3aMEHBI M3MEPUTEITBHBI
cl1ecapHbIM fpaccax MonyJIEH. M
MHCTPYMEHTOM. (pedpriexromerp MHCTPYMEHTOM

1st).

[1K-1.6 3HATh:

Moguens OSI, crek 3HaeT 3HAeT pa3HUILY [3HAET, 9TO He 3naer
npotokonoB TCP/IP, \ygspuvocrn Mexkay ITu  rakoe IP-anpec (ceTeBbix
CELMATH3HPOBAHHDIC |1y 1o k0108 DMZ 30HaMu, [ Macka, HO HE [IPOTOKOJIOB.
[IPOMBIIIUICHHBIE MDK 61850, [OHAMAET MOHUMAEeT
potokoiisl (MOK Ha3HAYEHUE  [IPUHLIUIIOB
60870-5-104, Modbus [ O mexcereBbix  |VLAN.
TCP), 0CHOBBI CCIMCHTALMN  lainanop.
KpUIITOrpaduiL. ceTH, CpeaCcTBa

DLP u SIEM

CHCTEMBI.
YMETb:
Kondurypupoatsb BrIsBiseT Moxet Ilyraerca B [He ymeer
[POCTHIE MIPaBHUIIa nozo3putensH [OTKPRITH HACTPOHKaX  |[HaCTpamBaTh
MEKCETEBOTO OKPAHA, |y oahyk g [1OPTEI HA CETeBBIX ceTeBoe
QHAIN3NPOBATh (baepBoJe IO [PKPAHOB, 000OpyIoBaHUe
ceTeBOH Tpaduk ljp OMPIHUICHHO 3amady, MOXET
(Wireshark). H CETH, 3aXBaTUTh HAPYILUTH

HACTPanBaCT  pa k. [paboTococo6

VPN-TyHHEIH. HOCTb CETH.
BJIaJCTh.
Hasreikamu 6a3oBoii  |Brameer Bianeer He nmonumaer [He Bimageet
HACTPOHKH MHCTPYMEHTAM [HaBBIKAMH cxeM HABBIKAMHU
YIIPaBIISIeMBIX " [PUCBOCHMS  [a/Ipecariyy. CceTeBON
KOMMYTAaTOPOB U rectupoBanus ||P-agpecos IUarHOCTHUKHU.
AHATIM3aTOPOB Ha yCTpOMCTBaM.
Tpaduka. MPOHUKHOBEHHU

e (B

mabopaTOPHBIX

YCIIOBHSIX).

IK-1.7 3HATh:

OcHoBuble ' OCTrI, [3Haer SHaeT Mmeer obmiee |[He 3Haer
CHulls1, [IpaBuna MEPapXUI0 OCHOBHBIE [IpeICTaBICHUE [HOPMATUBHYIO
yCTpocTBa HOPMAaTHBHBIX |pa3fens! [IYD |o Hanmmuun 0a3y
DIICKTPOYCTAHOBOK  |TOKyMeHTOB  [u [IpaBun [PaBUJI, HO HE [PHEPTETHKH.
(ITYD), unctpykunu  ((penepasibHbIC [TEXHUYECKOW [3HAET
3aBOJIOB- HOPMBI, PKCIUTyaTallid |[KOHKPETHBIX
3rOTOBUTENEH. orpacneBble, ((IITD). naparpados.

TTOKAJIBHBIC),

ymeeT

HAXOJUTh

aKTyaJIbHBIC

peIaKInn.
YMETh:
[Tonb30BaThCs PaspabarsiBaet (CBepsieT Moxer He ymeer
MMOMCKOM B 6azax [IPOEKTHI COOTBETCTBUE |IPOUUTATH paborats ¢
HT/I, npumeHsTh TIOKaJIbHBIX BBITIOJIHEHHBIX [d€PTEX, HO HE [HOPMATUBHOM
TpeboBaHUs MHCTPYKIHH U |[paboT [IPOBEPHUTH €T0 [NOKYMEHTALUE
TOKyMEHTAI[MH TIPH  [PETJIAMEHTOB. [TpeOOBAHUSIM [COOTBETCTBUE  |H.
BBIITOJTHEHUH Pa0OT. MPOEKTa. T'OCT.

BJIaACTh:




HaBbixkamu Brnaneer Brnaneer Hormyckaer He Bener
COCTaBJICHUS HaBBIKAMH HaBBIKAMH ommoOKH B TEXHIYECKY
HCTIOJTHUTENEHON SKCHEPTU3Bl | 3aIOJHEHUS | OQOPMIICHHH | IO
JOKYMEHTAITIH U MIPOMBIIUIEH | TACIIOPTOB JOKYMEHTAIN | JOKyMEHTAI]
BEJCHUS HO U Ha u U 10.
bopmyIspoB 6e3omacHOCT | 0OOpyHOBaH
000pyI0BaHUSI. . ue.
I1K-1.8 3HaTh:

MeTto b1 3HaeT 3HaeT 3HaeT, 4To He 3naer
HU3MEpeHus TEOPHUIO Ha3HAUYE€HUE | CYIIECTBYIOT | OCHOB
SIEKTPUUECKUX MOTPEUTHOCT | aHAJIM3aTOPO | BOJBTMETPHI | METPOJIOTH
BEJIUYUH, KJIACChI e, METO/Ibl B [IKD, u .
TOYHOCTH auQpoBoOi TpaHcopma | aMIepMeTpsl,
pudopoB, 00paboT TO POB TOKa | HO HE 3HAeT
TOCYIapCTBCHHBIC KH u WX KJIACCOB
STaJIOHBI, CUTHAJIO HaTPsDKEHUS, | TOYHOCTH.
CTaHIAPTHI Ha B CUCTYHKOB
KauecTBO (BIID), SJIEKTPOIHED
ANIEKTPOIHEPTUH TpeOOBaHUSA | TH .
(I'OCT 32144, K
33073). CHHXPOHH32

17871

BpEMEHH

(IEEE

1588).
YMETb:
[Ton6upats Brinonn Ilogxntouaer | Henpaswien | He ymeer
CpPEeICTBO seT U3MEpUTENb | O BRIOHMpaeT TIOJTB30BATh
HU3MEPEHUS 10 pacuer HEBI € JIFaTa30HbI cst
3amady, OICHUBATh | HEOINpeAeseH | mpUOOpEI, M3MEpEeHUS, HU3MEpUTEITh
TIOTPEITHOCTD, H OCTH CHUMacT IyTaeT Pox H BIMA
CHUMAaTh TIOKA3aHUS | M3MEpPEHH MTOKa3aHMA. TOKa. npudopamu.
¢ M POBBIX i,
PETUCTPaTOPOB. HacTpauBa

eT

napameTp

BI

peructpaig

uu

COOBITHIA

B [IKD-

aHaJHM3aTope
BJIaJCTh.
Hasbikamu Biageer Biageer He ymeer He Bimageet
paboTeI ¢ METOIMKAMH | HaBBIKAMHU pacmudpoBBl | HaBBIKAMH
IU(PPOBEIMA TTOBEPKH odopmiieHust | B aTh METPOJIOTHY
ocruiorpadam, U(POBBIX NPOTOKOJIOB | OCLMIIJIOTPaM | ec KOro
aHaM3aTopaMu U3MEPHUTENb | MU3MEPEHUH. | M bL KOHTPOJISL.
CIIEKTpa U HBI X
STAJIOHHBIMH npeodpazoBa
HUCTOYHUKAMHU TE JIeH.
CHTHaJA.
3HAaTh:

IIK-2 IK-2.1 COCTaB, CBoOoHO 3HaeT Nmeer He 3naer
TIPHUHIUITBL OPHUEHTHUpPYE | THUMOBOH obmee Ha3HAYeHU
paboter CU n TCA B cocras CU, npencrasien | 1 CUn
nnc APXUTEKTYp | OCHOBHBIE ne o CH, o nuc
3JIEKTPOCTAHIINH, e UNC, METO/bI HE 3HaeT
METO/IbI 3HAeT MowcKa METOJIOB
JTUATHOCTHKHU METOJIbI HEUCTIPABHO | JUArHOCTHKH
HEHCIIPaBHOCTEH, MPOTHO3UPO | creit
AITOPUTMBI BaHUs (3aMBIKaHUS
AKCILTyaTaI[uH OTKa30B U , OOPBIBBIL,

U (pOBBIX JIMarHOCTUK | Jpeiid
CUCTEM KOHTPOJIS U 110 HYJIS)




UPPOBBHIM

IIPOTOKOJIA
M
YMETh:
OKCILULyaTUPOBAaTh Camocrosite | Ilon Mozxer He ymeer
CU u UUC, JIBHO PYKOBOACTB | CYUTATh MIPOBOJUTD
MIPOBOJIUTH MIPOBOJUT oM MOKa3aHus, JUarHOCTH
JUarHOCTHKY, KOMIUIEKCH HacTaBHUKA | HO HE Ky "
aHAJU3UPOBATh yIo y4acTBYeT B | HHTEPIPETHP | BOCCTaHaB
ITPUYHHEI JUArHOCTHK | SKCIUTyaTall | yeT UX JJs miBate CU
HEHCIPAaBHOCTEN, Y, UU U MIOKCKA
BOCCTaHABJINBATh BOCCTAHABJI | YCTPAaHEHHH | MPUYMHBI
paboTocniocoGHOC | mBaeT THUTIOBBIX OTKa3a
Tb KaHaJIbI OTKa30B
CBSI3H,
ycTpaHseT
HEHCIIPaBHO
ctu 6e3
BHEIIIHET 0
COTIPOBOXK]]
SHUS
BJIaJCTh:
HaBBIKAMH pabOTHl | YBEpeHHO Bnageer Jomnyckaer He
c BIajeeT 6a30BbIMH OWIMOKY NpU | BIajeer
U3MEpUTENBHBIME | TIpodeccHo HaBBIKAMHU MOJKITIOUEHH | HaBBIKAMU
KaHalaMmH, HaJIBHBIM HaBUTaIUH nk Chlu paboThI ¢
IIporpamMMaTropam 10 mns B CHCTEMaX | YTCHHHU HU3MEpUTEII
U, TeCTepaMHu MOHHUTOpPHH | cOopa JUarHOCTHYE | BHBIM
mpoTokosoB, [10 rau JTAaHHBIX U CKHX JIOTOB o0opymnoBa
cbopa JUArHOCTHK | TECTUPOBAH HUEM
u, us
HacTpauBae
T
pe3epBUPOB
aHue
KaHaJIOB
[1K-2.2 3HATh:
HOPMAaTUBHO- 3HaeT 3HaeT Nwmeer He 3naer
TEXHUYECKUE HEepapXUIo OCHOBHBIE o0rmee HOpMAaTuB
TpeOoBaHUs HTA, ymeer | pa3neinst MpeJCTaBICH | HyIO 0a3y
(ITy 5, TITHO, HaXOJUTh IIyos, IlITO HE 0 SHEPreTHK
I'oCT, aKTyaJIbHbIE | W TUIIOBbIE TpeOOBaHUSIX | U
WHCTPYKIINH), penaknuy, periaaMeHT , HO HE 3HaeT
HOPSIIOK KPUTHYECKH | BI KOHKPETHBIX
SKCHEPTHU3BI OIICHUBAET IKcIUTyaral, | naparpados
IIPOEKTHOMI MIPOEKTHYIO 5051
JOKYMEHTAIIH U JIOKYMEHTa
aKTyalIu3aluu IIUIO
perIaMeHToB
YMETB:
BBIIIOJIHATD PazpabareiB | Cepsier Moxet He ymeer
JKCHEPTU3Y aer COOTBETCTB MIPOYUTATh paborats ¢
MIPOEKTHOM TIPOEKTHI ne YepTex, HO HOpPMAaTHB
JIOKYMEHTAINH, W3MEHEHU N BBITIOJTHEHH HE HOMH
aKTyaJIM3UPOBATh B BIX paboT MIPOBEPUTH JIOKyMeHTa
perIaMeHTHl, periIaMeHT TpeGoBaHUS | ero uen
npumenstb HT/I B, m HT/, COOTBETCTBH
pu aprymentup | xoppektupy | € TOCT n
SKCILIyaTaluu OBaHHO €T pa3zeibl mys
TEeXHUYECKUX 00OCHOBBIB | PEriIaMeHTo
CpeICTB aer B
HECOOTBETC
TBUS B
MIPOEKTHOM

JIOKyMEHTA




| 105071

BJIaACTh:
HaBBIKAMH Bnageet Bnageet Honyckaer He Bener
COCTaBJICHUS HaBBIKAMU HaBBIKAMU OIIMOKH B TEeXHUYECK
3aKJII0YECHUH 110 OKCIIEPTU3Bl | 3amoNHEeHusi | odopmileHHH | yiO
SKCIepTH3e, IIPOMBIIILIIE MacropTOB JIOKYMEHTAI] JIOKyMEHTa
BEJICHUS HHOH o0opynoBaH | WM pU LU0
(dopmysipoB OezomacHoc | WS U aKTyaau3anu
000pyIoBaHMs, TH U BEJICHUSA u
oopmiierns METOJONOTH | JKypHAIlOB
HU3MEHEHUH el periaMeHTo
peraaMeHToB yOpaBleHUs | B

U3MEHEHHUS

MU

[K-2.3 3HATh:

MeTpoJioruueckoe | 3Haer 3HaeT 3HaeT, 4To He 3naer
obecneuenne CU TEOPHIO0 Ha3HauUeHHE | CYILIECTBYIOT | OCHOB
u UNC, metoast MOTPEIIHOC aHaIU3aToOp | KJIAcChl METPOJIOTH
KaTHMOPOBKH, TEH, oB I[1KD, TOYHOCTH, HO | M
CTaHIAPTHI METOBbI TpaHcopMm | He 3HaeT
KayecTBa dpoBoit aTOpOB, METOJUK
JIIEKTPOIHEPTUU 00paboTkn CYETYHKOB, KannOpOBKH
('OCT 32144, CUTHAJIOB MOPSAJIOK
33073), mopsaaox (bI1D), nepuoanIec
paboTsI B TpeOoBaHUs | KOW
HUPPOBBIX K KaJTHOpOBKU
cucremMax CHUHXPOHM3a
KOHTPOJIS un (IEEE

1588) u

9TAJIOHUPOB

AHHIO
YMETB:
OCYILECTBIIATh Bemonnser | Iloaxmouae | HempasuibH He ymeer
METpOJIOTHYECKOe | pacder T 0 BBIOMpaeT MOJH30BaT
oOecrieueHue, Heompenene | U3MepHUTenb | AMANa30HBI, bCS
BBITOJIHATH HHOCTH HBIE MyTaeT HU3MEpUTEI
kam6poBky CH, n3MepeHuil, | nmpubopsl, METOJIUKH BHBIMU
paboTats B HacTpaWBae | CHHMaeT MIOBEPKH U npudbopam
1 QpoBBIX T MOKa3aHMUs, KanOpOBKH u
cucremax napamMeTpsl | y4acTBYeT B
KOHTPOJISt perucrpany | KaJuOpOBKe
KadyecTBa 1 cOOBITHH, noJ
JNEKTPOIHEPTUU MPOBOJIUT PYKOBOJICTB

KaJHOpOBKY | OM

o

9TaJIOHAM
BJIaACTh:
HaBBIKaMH paboTel | Brmameet Bnageer He ymeer He
C DTaJIOHHBIMU METOAMKAM HaBBIKAMU pacupoBsl | BlazeeT
HUCTOYHUKAMU U TMIOBEPKH odopmiieHn | BaTh HaBBIKaMU
CHUTrHaa, 1 (poBBIX o OCLMIIJIOTPaM | METPOJIOTH
aHaIU3aToOpaMu U3MEPUTENIb | MPOTOKOJNOB | MBI KA4eCTBA | YECKOrO
[KD, HBIX n3MepeHuit JJIEKTPOIHED KOHTPOJIA
opopMIIeHHUS nmpeobpa3oB | u TUH
NIPOTOKOJIOB arenei, KaJTHOPOBKH
KaJTHOPOBKH U paboTaert ¢
MTOBEPKH 3TaJIOHHBIM

u

yCTaHOBKaM

u
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