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1. HammeHOBaHMe JUCHUIIINHBI
CoBpeMeHHbIE CeTeBbIE CUCTEMBI cOopa 1 00padOTKK IEPBUYHOM HH(pOpMAITHU

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarorosku: 01.03.02 Ilpuknagnas matemaTuka u nHGopmMaTuka

HamnpaBlieHHOCTh VHXeHepus: mporpaMMHOro oOecreyeHust



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuiuinabl CoBpeMeHHbIe ceTeBble CHCTeMbI cO0pa 1 00padoTKN NMepBUYHOM
uHpoOpMaANHU Yy 00YUAIOMIETOCS TOJDKHBI OBITH CHOPMUPOBAHEI CIIEAYIONUE KOMITETCHITNH:

01.03.02 Ipukiannas MateMaTrka U HHGOpMaTHKa (HapaBIeHHOCTD : IH)XKeHepHs MpOrpaMMHOTO
obecrieueHus )

ITK.5 CrniocoGeH pa3pabarpiBaTh TpeOOBaHUS U IPOSKTUPOBATH MPOTPAMMHOE 00ecIieueHre, B TOM YHCIIe
MHTEJJIEKTyallbHbIe HH()OPMAalMOHHBIE CUCTEMBI

HNuaukaropsl

ITK.5.1 Cobupaert, cucreMaTU3UPYET, BBISABIISAET B3AUMOCBS3H U JJOKYMEHTUPYET TpeOOBaHUs K

KOMIIBIOTEPHOMY IPOTPaMMHOMY OO€CIIEUEHHI0, CO3/1aBast Wi MOAUPHUIMPYS MATEMAaTUYECKYIO MOJIEIIb;
OLIEHMBAET BPEMS U TPYJOEMKOCTh UX peasln3alluu



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

01.03.02 IlpuknanHas MaTeMaTuka U UH(GOpMaTHKa (HApaBIEHHOCTh:
Wnxenepust porpaMMHOro o0ecrieyeHus)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJIbHOE Meporpusitue (3)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auet (11 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

CoBpeMeHHBIE ceTeBbIe CHCTEMBbI cOOpa M 00pad0TKM NepBUYHOM UHGOPpMAUH
JlMcuumivHa MOCBSIIeHa U3YYCHUIO IPUHIMIIOB PabOThI cucTeM cOopa U 00pabOTKU JaHHBIX B
MH(POPMALMOHHBIX CUCTEMaX

BxoaHoil KOHTPOJIb
[IpoBepka OCTaTOYHBIX 3HAHUM CTYACHTOB JJISI IPOXOKACHUS TUCIUTIIINHBI

BBenenune
OO6acTh MPUMEHEHHS] aBTOMATU3UPOBAHHBIX CHCTEM cOopa 1 00paboTku JaHHbIX. OOIIHe TPUHITUTIBI
MOCTPOCHUS U HAOOp TpeOOBaHUMN, IPEIBIBISIEMbIN K TAKUM cucTeMaMm. Poib cuctem cOopa JaHHBIX B
aBTOMAaTU3alInun HaYIIHLIX I/ICCJIGIIOBaHI/If/'I nu ynpaBJIeHI/II/I TCXHOJIOTHYCCKUMHU HpOIICCCaMI/I.

HN3mepenue ¢pusnvecKux BeJnYMH
[TapameTtpsl gaTuynukoB. TUIbI JATYMKOB AJIs1 U3MEPEHUS] PU3NUECKUX BEJIMYMH. XapaKTEPUCTUKH aHAJIOrOBOIO
u 1iMdpoBoro curHana. BpemMeHHbIe XapaKTepUCTUKU: aMIUIUTY /1A, JUINTEIbHOCTH UMITYJIbCOB, CKOPOCTh
U3MEHEHNUs 3HaueHuil. CreKTpalbHbIe XapaKTEPUCTUKHU: 110JI0CA YACTOT, TAPMOHUYECKUE UCKAKECHMS,
cooTHoIeHne curnan/mym. L{ndpoBoii curaan: ypoBeHb, CKOPOCTh HapacTaHUs PPOHTA, CKOPOCTH Mepeadn
U(POBBIX TAHHBIX.

AHanoro-uudposoe npeodpazoBpanue
[IpencraBieHue qaHHBIX B HHPOPMAIIMOHHBIX cucTeMaX. CriocoObl MpecTaBIeHUs TaHHBIX B
MH(OPMALIMOHHBIX CUCTEMAX.
[Tponiecc kBanToBaHwus. [IlyMbl KBAHTOBAaHUS U OMTUOKU OKPYTIICHUS B IIU(PPOBBIX CUCTEMAX.
[TepenosiHeHne pa3psIHON CETKH U OKPYTJIEHHE TPOMEKYTOUHBIX PE3YIHTATOB B IMPOIECCE BHIYUCICHUN.
OcHOBHBIE TapaMeTphl aHATOTO-1ITU(PPOBBIX Mpeodpazopateneit. [Tapamtensubie AL
[Tapannensno-nocnenoBarenbubie ALIL I[Tocnenosarensubie ALIL: ALII nocnenoBarensHoro cuera, AL
nocneaoBarenpHoro npubdmmkenus. Uarerpupytommue AL Curma-nensra AL UaTepdeticer AT ALIT ¢
nocieaoBareabHbIM uHTEpdeicom, AL ¢ napamienbHbIM HHTEPPECOM.

IIpunuunel 00MeHna ungopmauuei
[TpuHIUIBI TOCTPOEHUS pACIIPEACIIEHHBIX cUCTEM 00paboTku nHpopMannuu. OCHOBBI TEXHOJIOTHH
«KJIHeHT-cepBepy». [Ipouecc-cepsep, nmpouecc-knueHT. Cxema B3auMoIeHCTBUS KIIMEHTA U CEPBEPA.
[Tpuniuns! pyHKIHOHUpOBaHUS HHTEpdetica. [IporpaMMHbIe U anmapaTHble CpecTBa HHTEpdeiica.
OpnonpoBoaHoi unTepderic. CUMMETpPUUYHBIM U HECUMMETPUYHBIN TU(depeHInaIbHbIi HHTEpPEiic.
[Tpombimenssie cetu U uaTepdericol. Jloruka padotsl cetnt MicroLAN. [Iuna [2C. UaTtepdeiicst RS-485,
RS-422 n RS-232. Unrepdeiic "tokoas nemis". [una USB. [Tpomsinenssiii Ethernet. IIpotokosnst
Modbus RTU, Modbus ASCII, Profibus, Modbus TCP/IP. becnpoBoaHble IoKanbHbIE CETH. PagunoMoaemsl,
GSM/GPRS, Bluetooth, Wi-Fi.

Opranu3anusi cucTeM coopa JaHHBIX
Amnmapartypa coopa qanabix. OJTHOKaHAJIbHbIE 1 MHOTOKaHaJIbHbIe cucTeMbl. OOI1as cxema KOHTPOJIIIEpOB
cObopa JaHHBIX: OJJTHOBPEMEHHBINM COOp JaHHBIX U MYJIbTUIUIEKCHPOBAHUE. ACHHXPOHHBIA METO]I IEpeIayH.
JlekoupoBaHue MTOTOKOB JaHHBIX M 0OHapykeHue omuooK. OCHOBHBIE MapaMeTPhbl CUCTEM COOpa JaHHBIX:
qaCToTa JUCKPETU3AallUH, 110JI0CA IIPOITYCKAHU A, (bl/IJ'IBTpI)I, 6HTHOCTB, AUarta3oHbl BXOAHBIX 3HAa4YCHUH U
ycuienus. bydepuzoBannbiii BBOA/BbIBOA JaHHBIX. SCADA-cHCTEMBL.

Oo0padoTka nunopmanmnu
TunoBele onepanuu 06padboTku naHHbIX. JluckpeTHoe mpeobpazoBanne Dypbe. CBOICTBA TUCKPETHOTO
npeoOpazoBanus Oypre. BoccTaHOBIIEHNE HEMPEPHIBHOTO CUTHANA. AJITOPUTM OBICTPOTO peodpazoBaHus



®ypoe. Koppensauunonnslii ananu3. KoppensairoHHas ¥ B3auMHasi KOppensalunoHHas GyHKIMUA. MojenupoBaHue
CJIy4alHBIX IIPOLIECCOB.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. HoBuxkoga, E. H. KomnbrorepHas 06paboTka pe3ynbTaToB n3Mepenuii : yaeonoe mocodue / E. H. HoBukosa,
0. JI. CepBetauk. — CraBpornoinb : CeBepo-KaBkasckuit dhenepanbubpiii yauBepcuret, 2017. — 182 ¢. — ISBN
2227-8397. — TekcT : 31eKTpOoHHBIN // DiekTpoHHo-O0ubanoreunas cucrema [IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/75577.html

2. I'epacumos, A. B. IIpoextupoanue ACYTII ¢ ucnonszoBanuem SCADA-cucreM : yue6Hoe nocobue / A. B.
I'epacumos, A. C. TuroBues ; nox penakuueit E. . [lleuenko. — Kazanb : KazaHnckuii HalmoHanbHbINA
HCCIIEIOBATENIbCKUIM TEXHOJIOTHYeCKUil yHuBepcurteT, 2014, — 128 ¢. — ISBN 978-5-7882-1514-3. — TekcT :
ANIEKTPOHHBIN // DiekTpoHHO-O0nbnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/63973.html

3. HTerpupoBaHHbIe CUCTEMBI TpOeKTUpoBaHus U ynpasieHus. SCADA-cuctems : yuebHoe nmocodue / U. A.
Emuzapos, A. A. TpetssikoB, A. H. [Tuenunnes [u ap.]. — Tam60B : TamO0BCKHii rOCYy1apCTBEHHBIN
texHuyeckuil yausepcutet, ObC ACB, 2015. — 160 ¢. — ISBN 978-5-8265-1469-6. — TekcT : 37€KTpOHHBIN
// DnexTpoHHo-0MOaMOoTeuHast cuctema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/63849.html

JlonmoJiHUTEIBHAS

1. Yutrekep O. T.Kypc coBpemennoro ananusa Y. 1.0cHoBHbIe onepanuu aHanmuza/d. T. Yurrekep, k. H.
Barcon.-2-¢ u3n..-Mockpa: ®uszmarrus,1963.-342

2. Cepruenko A. b. lludpoas o6paboTtka curnanoB:yue0. aiis By30B/A. b. Cepruenko.-CII6.: ITutep,2007,
ISBN 5-469-00816-9.-751.-bubmuorp.: c. 724-726

3. Jlateimenko, K. I1. O6mias Teopus namepennii : yaeoroe nmocodue / K. I1. JlaTeimenko. — 2-e u3g. —
Caparos : By3zoBckoe o6pazoBanue, 2019. — 300 ¢. — ISBN 978-5-4487-0408-6. — TekcT : 37EKTPOHHBIH //
OnexkrpoHHO-O0nbMHoTeunas cucremMa IPR BOOKS : [caiir]. http://www.iprbookshop.ru/79654.html

4. Natuuku : cnpaBoyHoe noco6ue / B. M. Illapanos, E. C. ITonumyxk, H. /1. Komesoii [u ap.] ; mox penakuuei
B. M. Hlapanos, B. C. [Tonumyk. — Mocksa : Texnocgepa, 2012. — 624 c. — ISBN 978-5-94836-316-5. —
TekcT : anexTpoHHbIN // DnexkTpoHHo-0nbnuoreyHas cucrema [IPR BOOKS : [caiit].
http://www.iprbookshop.ru/16974



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://simple-scada.com SIMPLE-SCADA
https://rapidscada.ru/ Rapid SCADA
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pasoBarenbHblii mpoliece no aucuuinHie CoBpeMeHHbIe ceTeBble CHCTeMbI cOopa U 00padoTKH
NepBUYHON HHPOPMALMH [TPEII0IaraeT UCIOIb30BaHUE CIIEIYIONIEr0o MPOrpaMMHOI0 00ecreyeHus 1
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM:

1) mpe3eHTallMOHHBIE MaTepUabl (CIaibl IO TeMaM JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHI);

2) mocTym B pexume on-line B DnekTpoHHyto 6ubanoTeunyto cucremy (ObC);

3) D0CTYII B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

4) UHTEPHET-CEPBUCHI U IEKTPOHHBIE PECYPCHI (IOMCKOBBIE CUCTEMBI, JIEKTPOHHAS TI0YTA);

[Tepeyenr HEOOXOAUMOTO JTUIIEH3MOHHOTO U (MJIM) CBOOOJIHO PacCIpOCTPaHSIEMOTO TPOTrPAMMHOTO
o0ecrniedyeHus

1. ITpourpeiBaTenu BUpTyanbHbIX MamuH VirtualBox 1 VM Ware Player (VMware Workstation).. [TakeTsr
o(uCHBIX TpOrpamMMm (TECTOBBIE 2. POLIECCOPHI, TAOIUYHBIE PEJAKTOPHI, IPOTPAMMBI JIJIsl CO3aHUs
MPE3eHTALUM U Jp.).

3. C++ Builder unu C#, MS Visual Studio ¢ ¢ppelimBopkom .net MuHUMYM Bepcuu 4.0

4. OnepanuonHas cucreMa ALT Linux;

5. Oducusrii naket npunoxxenuit «LibreOfficey.

[lepeyeHp HEOOXOIUMOTO JIMLEH3UOHHOTO U (WJIM) CBOOOJHO pacpOCTPAHAEMOTr0 IPOrPaAaMMHOTO
o0ecrieyeHus:

1.Onepanmonnas cucrema "ALT Linux" uimu "Windows"

2.IlpunokeHue, MO3BOJIAIOIICE MPOCMATPUBATh U BOCITPOU3BOANTH MearnakoHTeHT PDF-daiinos "Adobe
Acrobat Reader DC".

3.0¢ucHsiit maker npuinoxenuit "LibreOffice" nmm "OpenOffice".

4.IIporpamMmmbl IpocMOTpa UHTEPHET KOHTeHTa (Opay3ep) "Internet Explorer" nnu "Mozilla Firefox".
5.Iporpammuoe obecnieuenue "Simple SCADA" (Time demo)

6.CpenctBa nporpammupoBanus: "MATLAB" umu "Octave", "Python IDE", "MS Visual Studio", 6ubmuoreka
"OpenCV"

7 ITporpamma ananu3za tpaduka "WireShark"

8.ITporpamma npuéma-niepenadu JaHHBIX 10 mpoTokory ModBus "TestModbus" ninn mogo6Has

[Tpu ocBOeHHMM MaTepHalia U BHIMTOJHEHHS 3aITaHHH 10 JUCIUTUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCTIOJTH30BAThCS:

cucteMa BusieokoHpepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHuA JJI1 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa30oBaTeJIbHOI0 NpoLecca 1no AMCuMIINHe

MaTepI/IaHBHO-TCXHI/I‘{eCKOG obecneyeHue JUCHUITIIINHBI.



Jliist mpoBeICHHS JICKIIMOHHBIX 3aHSATHIA:
AynmuTopus, OCHaIllEHHAsI TPE3CHTAIIMOHHON TEXHUKOH (TIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIINM MPOTPAMMHBIM 00ECTICYCHHEM, MEJIOBOH (M) MITH MAapKEPHOU TIOCKOM.

Jlst mpoBenienns 1abopaTopHbIX 3aHATUH — JIabopaTopust « KoMmbroTepHOTO 3peHus», OCHAIIIEHHAS
crienuaIn3upoBaHHbIM o0opynoBanueM. CoctaB 000pynoBaHus omnpeaeneH B [lacmopre madoparopum.

AynuTtopuu JUIsl IPOBEJICHUS TEKYIIEro KOHTPOJIS,
Aypautopusi, OCHAIIIEHHAs MPE3CHTAIMOHHON TEXHUKOH (IPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIEYCHIEM, MEIOBOM (M) WM MapKepHOU JOCKOH.

AynuTopHuH 11 TPYNIOBBIX (MHIUBUYaJIbHBIX) KOHCYJIbTAIUA;
AynuTopusi, OCHaIlleHHas! IPE3EeHTAlMOHHON TEXHUKON (IIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK) €
COOTBETCTBYIOLUM ITPOrPAMMHBIM 00€CIIeYeHUEeM, MEJIOBOM (M) IIM MapKEPHOU JOCKO.

AyauTopus Uisl CaMOCTOSTEILHON pabOTHI:
AyIuTOpUs OCHAILIEHHAs! KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIIOUEHUS K ceTu «HTepHeT»,
o0ecrniedyeHHas JOCTYIOM B 3JIEKTPOHHYI0 HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenust HayuHoii onbmuoreku [IITHUY mst oGecrieueHns: caMOCTOSTETbHONU PabOThl 00yUYaOIUXCS:

1. Hayuno-0ubnuorpadudeckuii otaen, xopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTApHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopm.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHBIMU
KOMITBIOTEPaMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoteka opunnyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHabHBIMU
KOMITBIOTEPAMH € JOCTYIIOM K JIOKaJbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YurtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYCHUEM

Omnepanuonnas cuctema ALT Linux;

Oducueriii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «KoncynprantlIinroc»



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
CoBpemeHnHbIe ceTeBble CCTeMbl cO0pa M 00pad0TKHU NePBUYHON HH(POPMALIUT

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.5

Cnoco0eH pa3padaTbiBaTh TPeOOBaHUS M IPOEKTHPOBATH IPOrpaMMHoOe odecriedeHne, B TOM
YHCJIe HHTe/VIEKTyaJIbHble HHPOPMALHOHHBIE CHCTEMBbI

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

IK.5.1 YMETh! HeynosierBopure
CoGwupaer, - MPUMEHSTH 3HAHUS JIJIS HE YMeEeT:
CHCTEMaTH3HPYET, pELIeHNs] M3MEPUTEIBHBIX 3a/1a4, | - IPUMEHATH 3HAHUS IS pEICHUs
BBISBIIET B3aMMOCBSI3U M | KOHCTPYHPOBAHUS ceTeil cOopa | UBMEPUTENBHBIX 3a/1a4, KOHCTPYUPOBAHMS
JIOKYMEHTUPYET JTAHHBIX H3MEPUTETHHBIX ceTeil cOopa TaHHBIX U3MEPHUTEIbHBIX
TpeOOBaHUS K pruOOPOB, MPOrPaMMUPOBAHUS | IPHOOPOB, IPOrPAMMHPOBAHHS IOPTOB
KOMITBIOTEPHOMY MOPTOB BBOJIA/BBIBOJIA U BBO/1a/BBIBOJIA U IPOTOKOJIOB OOMEHa
MIPOrPaMMHOMY IPOTOKOJIOB OOMEHa - paboTaTh ¢ KOHTpOJUIepaMu cOopa TaHHBIX,

o0ecreueHUIo, Co3/1aBast
WIA MOJUPUIHAPYS
MaTEeMaTHYECKYFO
MOJIEJIB; OLIEHUBAET
BpeMs U TPYI0EMKOCTh
UX peaar3aium

- paboTaTh C KOHTPOJIEPAMH
cOopa TaHHBIX, BBITIOJIHATH
HU3MEpPEHHUsI, POCKTUPOBATh
HOBBIE CHCTEMBI COOpa JTaHHBIX
BJIAZIETh:

- OTIBITOM MPOEKTUPOBAHUS,
CO3JIaHMS U 3aITyCKa MOJIeNen
cucteM ynpasienust B SCADA-
nporpammax

BBITTOJIHATH H3MEPEHHS, TIPOCKTUPOBATH HOBBIC
CUCTEMBI cOOpa JaHHBIX
HE BIIAJICET:
- OTIBITOM TPOEKTUPOBAHUS, CO3AAHUS U
3aIrycKa MoJiesiel CUCTEM yIpaBJIeHUs B
SCADA -niporpamMmax

YnoBj1eTBOPUTEIbH
YaCTUYHO YMEET:
- IPUMEHSATH 3HAHUS JJIS pEIIeHUs
M3MEPUTEIIbHBIX 3a/1a4, KOHCTPYUPOBAHUS
cerelt cOopa JaHHBIX U3MEPUTEIIBHBIX
puOOPOB, MPOrPaMMHUPOBAHMS TOPTOB
BBO/1a/BBIBOJIa ¥ TIPOTOKOJIOB OOMEHA
- paboTath ¢ KOHTpoOJUIepaMu cOopa JaHHBIX,
BBINOJIHATh U3MEPEHUS, IPOEKTUPOBATh HOBBIE
CUCTEMBbI cOOpa JTaHHBIX
YaCTUYHO BIIA/ICET:
- OTIBITOM TPOEKTUPOBAHUS, CO3TAHUS U
3arycKa MoJIeJIel CUCTEM YIPABIICHUS B
SCADA -nporpamMmmax

Xopoio

yMeeT:
- IPUMEHSTH 3HAHUS JJISl pEIICHUS
M3MEPUTENIBHBIX 33/1a4, KOHCTPYUPOBAHHS
cereit cOopa TaHHBIX U3MEPUTEIIBHBIX
npuOOPOB, MPOrPaMMHUPOBAHHS TOPTOB
BBO/1a/BbIBOJIA U IPOTOKOJIOB OOMEHa
- paboTaTh ¢ KOHTpOJUIepaMu cOopa TaHHbIX,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
BBITIONTHATH H3MEPEHUS, IPOSKTUPOBATH HOBBIC
CUCTEeMBI cOOpa TaHHBIX
BJIAJICCT:
- OIBITOM MPOEKTHUPOBAHUS, CO3AHUS U
3aIycKa MoJIeiei CUCTEM YIIpaBIICHUS B
SCADA-nporpammax

OTtim4yHoO
XOpOLIO YMEET:
- IPUMEHSTH 3HAHUS JIJIsl pEHICHUS
M3MEPUTENbHBIX 33]1a4, KOHCTPYUPOBAHUS
ceTeil cOopa TaHHBIX U3MEPHUTEIbHBIX
puOOpPOB, MPOrPaMMHUPOBAHUS TOPTOB
BBO/1a/BBIBOJIa M IPOTOKOJIOB OOMEHa
- paboTaTh ¢ KOHTpOJUIEpaMH cOOpa IaHHBIX,
BBITIOJTHATH H3MEPEHUS, IPOEKTUPOBATH HOBBIC
CUCTEMBI cOOpa JaHHBIX
B IIOJTHOM 00BEME BIIAICET:
- OIIBITOM MPOEKTUPOBAHUS, CO3AHUS U
3aIrycKa MOJIEJe CUCTEM YIIPaBIICHUS B
SCADA -nporpamMmax




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema pocrtaBku : 2021

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnoco0 npoBeeHnsi MepONPUATHS NPOMEKYTOYHOM aTTecTanuu : OIeHKA N0 AUCLUIIIMHE B paMKax
POMEKYTOUHON aTTeCTallUU OIPEIENIIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPUATHSIX, IPOBOJUMBIX B T€UEHUE YUeOHOT0O epro/a.
MaxkcumasnbHoe Koan4decTBo 6a/uios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTiIn4Ho» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YJOBJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

BxoHOW KOHTPOJIb
BxoaHoe TectupoBanue

[IpoBepka OCTaTOUHBIX 3HAHUW IS
MIPOXOKIACHUS JUCUUILIMHBI

K.5.1

Cobupaet, cuctemMaTu3upyer,
BBIABIISICET B3AUMOCBA3U U
JIOKYMEHTUPYET TPeOOBaHUS K
KOMIIBIOTEPHOMY IIPOrpaMMHOMY
o0ecIeyeHnIo, co3aaBast Wik
MOJTUPUIHPYST MATEMATHUECKYFO
MO/IEJIb; OLICHUBACT BPEMs U
TPYJOEMKOCTb UX peali3aliu

Brenenne
3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

3HaTh COBPCMCHHBIC IPUHIUIIBI
MOCTPOCHMS CUCTEM cOopa 1 00pabOTKH
NEePBUYHON MHPOPMALIMK; METOIbI
MOCTPOCHMS ITPOMBILICHHBIX ceTel coopa
MH(OPMAIIUN; OCHOBHBIE THIIBI
U3MEPUTENIBHBIX CUCTEM; OCHOBHBIC
MNpEaABABIACMBIC K HUM Tp€6OBaHI/I$I.

nK.5.1

CoOupaeT, cuCTeMaTH3UPYET,
BBISIBJISIET B3aHMOCBSI3U U
JIOKYMEHTHUPYET TpeOOBaHHS K
KOMITBIOTEPHOMY IPOTPAMMHOMY
00€eCIIeYEHHI0, CO3JaBast UiIH
MoaU(PULIKIPYS MaTEMATHUECKYIO
MO/JIEJTh; OLIEHUBAET BpEeMS U
TPYZOEMKOCTD UX pealln3alun

N3mepenue Gpuznueckux
BCIIMYNH

3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

3HAaTh: COBPEMEHHBIC TIPUHITHITBI
MMOCTPOEHHUS YCTPOUCTB cOOpa U 00pabOTKH
NEPBUYHON HH(DOPMAITK H3MEPEHHUIA;
MPUHIUIIBI pa6OTI)I, TUIIBI 1 OCHOBHBIC
XapPaKTEPUCTHKH TATYNKOB PU3UUECKUX
BCIIMYHNH.

YMeTb: OCYIIECTBIATh BHIOOP JaTYUKOB B

3aBUCUMOCTH OT PEIIacMOM
3a/1a4n.
BrageTs: HaBbIKAMM CO3/1aHMS

M3MEPUTENIbHBIX YCTPOICTB HA OCHOBE
LIMPOKOPACIPOCTPAHEHHBIX
IIPOMBIIIJIEHHBIX JTATYUKOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

nK.5.1

CoOupaeT, cuCTeMaTH3UPYET,
BBISIBJISIET B3aUMOCBSI3U U
JIOKYMEHTHUPYET TpeOOBaHHS K
KOMITBIOTEPHOMY IPOTPAMMHOMY
00€eCIIEYEHHI0, CO34aBasl UIH
MoAU(DULIIPYS MaTEMATHUECKYIO
MO/JIEJTh; OLIEHUBAET BPEeMS U
TPYZOEMKOCTD UX pealln3alun

[Tpuntuer 0OMeHa
uHpopmanuein

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh: COBPEMEHHbBIE METObI
npeoOpa30BaHMs aHAJIIOTOBBIX CUTHAJIOB B
(G pOBHIE; OCHOBHBIE TUIIBI U
xapakrepuctuku ALlIT; ocobennocTn
ucnonb3oBanus ALIIL; ocHOBHBIE THTIBI
UHTEPPEICOB, UX KITIOUEBbIC
XapaKTePUCTUKHU U MPUHIIUIIBI paOOTHI;
OCHOBHBIE ITPOTOKOJIBI Mepe1aun
nH(pOpMaIluU B paclpeeeHHbIX
HU3MEPUTEIIbHBIX
CUCTEMax.

YnMmetb: ocymecTBisITh BoIOOp AL

noakarodats BHemHue AL x IIIT;
MPOU3BOJAUTH MOIYUYEHUE U aHAIIU3
JIAHHBIX, TTepeaBaeMbIX 110 0a30BBIM
uHTepdeiicam u
MPOTOKOJIaM.

BraneTs: HaBpIKaMU UCTIOJIB30BAHUS

ATIII s mpoBeaeHUs U3MEPEHNN;
HABBIKaMU pabOThI ¢ 6a30BBIMU
uHTepdelicaMu U IPOTOKOIaMH,
MPUMEHSIEMBIMU B U3MEPHUTETBHBIX
crucTreMax

IK.5.1

Cobupaet, cucteMaTH3upyer,
BBISIBJISIET B3aUMOCBSI3U U
JIOKYMEHTHUPYET TpeOOBaHHS K
KOMITBIOTEPHOMY IPOTPAMMHOMY
o0ecreueHHIO, CO31aBas WIH
MoAU(DULIIPYS MaTEMATHUECKYIO
MO/JICJTh; OLICHUBACT BPEeMS U
TPYIOEMKOCTD UX peajin3alun

Opranuzanus cuctem cbopa
JaHHBIX

HTorosoe KOHTpPOJIBLHOE
MeponpusaTHe

3HaTh: COBPEMEHHBIE MPUHIIUIIBI
MMOCTPOEHHUS YCTPOUCTB cOOpa u 00pabOTKH
MEPBUYHON HHPOPMAIIHH; METOIBI
MMOCTPOEHUS MPOMBINIJICHHBIX ceTel cOopa
nH(pOpMaIIMU; OCHOBHBIE TEXHOJIOTUU
neperay nHGOpMaLnK;
KITUEHT-CEPBEPHYIO apXUTEKTYPY;
OCHOBHBIE 33/1a4H, pelllaeMble
SCADA-cucreMaMu; OCHOBHEIE
KOMITOHEHTBI
SCADA-cucrem.

YMeTh: NpakTUYECKU MTPOEKTUPOBATH

crcTeMbl cOopa TaHHBIX
U3MEPECHUM.
BitageTs: HaBbIKAMHU UCIIOJIB30BAHUS

TOTOBBIX AMMapaTHBIX U MPOrPAMMHBIX
pELIEHNI 1J1 TOCTPOEHHUS
SCADA-cucrem.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

BxoaHoil KOHTPOJIb

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

IToxa3zarTenn oeHUBaAHUA

Bajaabl

[Tpu BeIMONTHEHNM 3aHaHuii JomynieHo MeHee 10% ommbok

10

[Tpu BeIMONTHEHNM 3aJaHui JomyneHo MeHee 30% ommubok

7

[Tpu BeIMONTHEHNM 3aaHMi JomyneHo MeHee 50% ommnbok

U BBIIOJIHEHUH 3aJaHUN JOIYIIEH 71 0 OIIIH
I1 OJIHE 3a1a omytieHo 6osee 50% omubok

Beenenune

[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeIEHHSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOMH PadoThI

MakcumanbHBIH 0asul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTenn oeHUBAHUA

Bajaasl

[TonHbI# pa3BepHYTHIN OTBET Ha BOIPOC O MPUHIIMIIAX TOCTPOEHUS YCTPOMCTB cOopa U
00paboTKH NepBUYHON MHGPOPMAIINH, TPUHIIMIIAX Pa0OTHl JATYUKOB (PU3UUYECKUX BEITUYHH,
METO0B TIOCTPOCHHUS MPOMBIIIJICHHBIX ceTel cOopa nHpopMaru, GyHKIIMOHUPOBAHUS
uHTepdercoB

20

HenocraTtouHo pa3BepHYThIN OTBET Ha BOIIPOC O MPUHIIUIIAX TTOCTPOCHUS YCTPOICTB cOopa u
00paboTKH NepBUYHON MH(POPMAIINH, TPUHIIMIIAX Pa0OTHl JATYUKOB (HU3UYECKUX BEITUYHH,
METOOB TIOCTPOCHHUS MPOMBIIIJICHHBIX ceTel cOopa nHpopMaru, GyHKIIMOHUPOBAHUS
uHTepdercoB

15

OTpbIBOYHBIEC 3HAHUS PUHIIUIIOB TIOCTPOEHUS YCTPOICTB cOopa 1 00pabOTKH MEPBUYHOM
MH(pOpMAaLINK, IPUHIUIIOB paOOTHI JaTYUKOB (PU3NYECKUX BEJIIMYUH, METOJIOB IOCTPOEHUS
MPOMBIIIICHHBIX ceTel cOopa nHpopmaruu, GyHKIIMOHUPOBaHUS HHTEPGEicoB

10

Het oTBeTa

HN3mepenne puznyecKkux BeJNINH

IIpo0mKUTENBHOCT IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTectauuu: 30
[Tpoxoanoii 6amn: 15

IToxa3zaTesm oneHUBAHUSA

Banabl

[ToTHOCTHIO BBITIOJTHEHHOE U 3alIUIIIEHHOE HHANBUAYATBLHOE 3ajaHue 1abopaTOpHOI pabOTHI Ha
MPOrpaMMHUPOBAHKE TPOMBINIIICHHOTO KOHTPOJIIEpa cOopa TaHHBIX

30

YacTu4HO BHITIOJIHEHHOE W 3aIIUIIEHHOE WHANBUYyJIbHOE 33a/laHne JaO0opaTOpHON paboThl Ha
MPOrpaMMHUPOBAaHKE TPOMBINIIICHHOTO KOHTPOJIIEpa cOopa TaHHBIX

23




YacTHUUHO BBIMOJIHEHHOE HHIUBUAYAIbHOE 33JaHUE TAO0OpaTOPHON pabOThI Ha
MPOrpaMMHUPOBAHKE TPOMBIIIIIEHHOTO KOHTpOJJIEpa cOopa IaHHBIX, HE BCE PE3yJIbTAThI
COOTBETCTBYIOT 3a/laHHBIM

15

Pabora He BeITOIHEHA

Ipunuunsl o0Mena uagopmanmen

IIpo0mKUTENTBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
[Tpoxoanoii 6amm: 15

IToxa3zaTenn oneHMBaHUA

Baaasl

[ToMHOCTBIO BHITIOJTHEHHOE U 3alIMIIIECHHOES HHANBUAYATBLHOE 3aaHue 1abopaTOpHOil pabOThI Ha
OpTraHMU3aINI0 CUCTEMBI COOpa JTaHHBIX

30

YacTr4HO BHITIOJIHEHHOE W 3aIIAIIEHHOE WHANBUYJIbHOE 3a/laHne JaOopaTOpHOH paboThl Ha
OpTraHMU3aINI0 CUCTEMBI COOpa JTaHHBIX

23

YacTU4yHO BBHINOJHEHHOE MHAMBHUAYAIbHOE 331aHKe J1a00paToOpHOil paboThl Ha
MPOrpaMMHUPOBAHKE TPOMBINIIICHHOTO KOHTpOJIEpa cOopa NaHHBIX, HE BCE PE3yJIbTAThI
COOTBETCTBYIOT 3aJaHHBIM

15

Pabora He BhInoJIHEHA

Opranun3anus cucTeM c00pa JaHHBIX

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHOH padoThI

MakcumanbHBIH 0ajl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 20
[Tpoxoanoii 6amt: 10

Iloka3aTey OLEHUBAHUA

Baaasl

[ToTHOCTBIO BBITTOIHEHHOE W 3AIUIIICHHOE WHAUBHIyAIbHOE 3a/IaHKe JTa00paTOPHOU pabOTHI IO
SCADA-cucremam

20

YacTUYHO BBHIMOJHEHHOE U 3aIMILIEHHOE WHINBUAYATbHOE 3a7aHKe T1ab0paToOpHOil paboThI 1O
SCADA-cucremam

15

YacTUYHO BHIMOJHEHHOE WHAMBHIyalIbHOE 3a/1aHKe JTa00paTOPHOUM pabOThI HITO
SCADA-cuctemamM, He BCE pe3yJIbTaThl COOTBETCTBYIOT 3a/IaHHBIM

10

Pabora He BhInoJIHEHA




