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uE,'IIl ocBoEtIlIqancuuIUImILl
tl(rrMx ocDoeHrr rrcurnnnHbr rcMnbror€puEe cncreMbr ynpaBn€xm $morul
t !.rrces,e nPnErnooB oocrloeHru. npoempoEau, Mone poBM { peleauu

rcMrrc.pddx cro€M ynpeeM,;
. ,LrcrMe trFrlod!{o r onq vquerkoro o6ecneeen, TwGEEP8u qcB

t.liaB rtr.qMus:
. ,Bre4re dnaA4d r nporld@Eu cpeacB TMMEpIB c{crw

arovarmaum x FpN@u;. nonlceHrc tssMoB noopoeHnx rcMborepH* crcrcM ynpturere ! 3d6opa,x

' @rooHoe tr Dpad.cec(e uc rpBua.uleB nporlM
&1' rccne[oruHn, ydponcrD *oMnborepH crcreM ynpMe{u.

l. M[cTo alrctlxtutrt$l a cTPvI{TvPri onon Bo
Ilt'cDunn,Ha o Hocurcr ( 6,oxy El llucqrnrrBE, MpxamBn l!m, o6,BrEEnEe

An yc@rxorc @&exn, yee6Eorc xypca H€o6xo!,Mo iHe{e pas,reroB qr6!r6n!x

O,3nM: Onyc{Me ocHoBn no,ynDoDorE,rcBur np,6opoB.
MareMfl(a: uooepeH@ubHoe, uHrer?d6xoe rccnc,.sa, mpMo{n*xrfi

adrs lnooepeHq"ubnbre ypaBHeEr,.
leopu, mMa ceckoro yop

c,,xrapanep,onkyi
3n:{rporexEuxa x rekQo{nxd Jrempxsecse MaurHd, 3,e em& 6e

3nck.poHfr6rx yqrolm.
TexHo,orrqecxuenpoucccHaBro arornpoBaBEMnpo6Boa@.
nporrtffixpo@ne M u kponDoue@oDoB , xoHr?orrepoD.
3RrEUr, nonyaeH{le D p6ynlrare ,iyeeH.r raHHo, rucurunsd, ,cnqL3r@ np,

Byreon, n{cu,onr8 (npoexrupoBaH,e cncr.MD, (Il@rlrpoMrse
c"crc{6' }np@eHtrr,. (csqeMu npnDoloD) n npr EunorHcHon BMrrtuo,
Gotrlb (lrtro{{on pa6dN.

2. (OMIIETEIIUUi' OEYqAIOIIIETOC', OOPMUPYEMBIE B PEIYJIf,TAIO NT

ocBotrE[, atlclltlrlJlltr,t
IIl( I 5 - cno@6n()m6 B6r6nparl rcxflonorr,, nBmpwelllMtrne cpeacrlo tl qP'&+I.!*

B!{6nnrrf,b{on ftxnnxn np, opreBaurtr npo!@coE np@mpo@!8 BlWdeH.r,
rcEpor, { ncoL@ltrn npolyurx j cpeAcrBa { qctMU 6roMd3tuxft! rclrlp{{r
a,sEocrrNij ,cnHr@!u! ynpaBreHtr, npo,3Bo!cr0oM! xr3HeHHuM unuoM trpo,ryatrln { ae

nl.r.i .noaljF()mm Bdno flL p.mru ro Fuurc. HrDorre. p€rrflpoBxr.
onlmoi npoBepxe, pun cErHoMy,exHuceckoMy, 3f,cMyararuossoMy o6qyMle{D
o6d!!/ro!{ru, cp€roB xoHTpo,,, E{manx4 rclrEror, t
,Tpadequlr cPercE nporleMm.o o6ecneqeE,,. cePno{xaq{oHnNM rclrmtl{lr_$Irn{dr

I1ll'4. lnoco6Hocrm BLr6rp"r6 ve o,u x t peaflB. x,{epeHrr .kcnn}ruqHbnt
rapamEp,crm o6opy,roBaHx{i cperqD u cnqeM MoM4malrrr, KoErlom, .qrt4rxocErgl
trcr Ma.nq ,r ynpoueHrq. Ha.rpo/^i n o6.n)aBehr. chcreMHom. rHcrplrellrn]Norc u
np,Malloro ryo.peMqoro o6eore!eH,, larHbrx cpelcrd { ctrftM

I] D{.yr6DE @&eHH, cu,mHbr o6}rEE,wts !on&n r*oHcrln!4lqPllgf{rcr4r.
IeyardN o6larcmmi



3trdr iesoroMr, ,rd!/MeHM$He cD€rcrB , cpencre rHlElcnnl'trbtron
rexHrxn npll opraHm{qqu npoqecmr npoekrxpoBrHrx, x3romBnernrx. romporn {
{cturd{rl1 )Forlyxuxn; cpeacrM , c"cEMH sroMm3au,r GI( I5).yM6: Bhfrparr nncrtyM$r 6HUe, mmpdrEue tr nDorlMure cpenma
BHqrcml:nLHo, aroMarB.,rm Gl(15), Dmo,m pa6om !o
Manxe, nmlloftrcj p€lynxpo8rc cDealr n c{crM sloMaueqm, rcmpou, Ixmo@6q
{.nlhdtri { )IpNeM, (Il(23)

Ilnoaefri reEM{ p.6m c xoMnmrepoM xd cper@oM yrp€uetsu OI(15),
asdBa , MoaqrpoDeE, reop@€crcrc x

sxcnep{ldrr&rEromr@,eaoBmnxxoMn66rcpnncrcmynp6me,m(n(24).
3. CTPv(rvPA n COAEPXATTTE AlcUllfl,'llllhl

O6nw t ylcMxoh Ecu,mmd ows ? eqm* @n,]! 252 @d

r!91

?

h

€

l



J or,r,\l()ll\ll rr,rr,I r \llo.lolIIt,

npn ryoene8u, re,mli no BceM OopMaM rcnorBlqc, kom@mocrsEi roBo!:
ctroco6HoctL np{MemrL rxa{x' )qequ kaqffia aE ycn€@oi
!*rd6Hccru snpooMro{dB{oilo6neru.

R qp.e (I(oMmoreptsHe ctrcftMu yopMeBrr, ,cno,6rlMc,:
!d.i.".ncYorc oueHroaHri rntrcb!eHHUe lmeeHd. rofl rporsdex hypcosueP!6oN.

lEnunrr(oHrpoE, r€crLri
, (onp@ pa6oro4r€,en, cpdHenne c apFtrMa sFN,,

ek€opoBaH,e Ddnycrc,rcB , apyrrx resrcpeoDeHux qopots, muB ,ie6EM
nporpe , no@n rpynoymPollcrDa r.a.).

,Ih, mBm4u ,OOeEmH6u cdoc@MLHoI pa6oru papa6orea ftd"prbuxe
Marepnur n ooopMnpo@a 6x6rufto uHOopMaruoBHM Ma,epxdoE, x@opa, trocrctuo
non.mrer( { ce/M" cry!.P NP

IicnorsT1(ru rneMeBrd renoBHx n poneBNx ,.p, korra cry.ueH6 caMr 6@eDm
roM] peo{:para ocxoA, 6 nocr.MeHHo, np€noasaHeM 3qrac,, np, mM o{n rcrylrlM
MBrxtr d?ynyp,poeom H ooopMredr, Mareprua, qrc cylle@eiio @mqM ry pa6dy
@ rpanxru@Hn pedepsioB.

B ,a6oparoFM pa6oB , xrlcoDoI pa6or {cnonL3rrcrc, nmfld Moampolai{r!
Matlab/Snnulink,

npl dddonHeEm q?com, patum ncnonLryflcx npo6,wndf, noEoa , pa6oa B

R no!.orcB,re,6noM lmne Ha uepEda ieaerrx ceMecrpo nposa{M SWOT.aM'3,
orro, re(rhpoBaHM tr cra6de ftpon

nonromBM crynesrbj oopelemoM ,x noftnu@LsHe ,rloaE lrrt
opor?dME rocurnnxHH { np{Eeamr @oIt4E T'!r.

xoDpeonl\rcnrxe a.IcrBos,

5. OIIIiIIOIIHI,IE CPEICTBA AII' TEIryUIDTO I(OHTPO,'I' YCIEBAEM(rcTI,I,
IIPOMEII$TOqHOft ATTECTAUIIII ItO IITOIAM OCBOEIIN' AXCIIIIIIJIIiiI It
YqI]BHO.MI]TOAUqEC(OE OEECIIEqEHIIE CAMOCTO'TEJ'IbIIOfi P{5OM[
CT}'APHTOB

Tekyursn rcHrpon6 ycfl eBaeMocr!
'ltxyDxn koxrlorb ycneMeMo

BotrDo.H !r{ nolrotuDxx x o

l. (a0e B,nd nFor3EorcrD p 3qn{? Iar'F rx rr6*yE

2. ftl1rc xapmep{cDky x rpnBelnre oprMepN ocMHnn reEonom4no{ cpeau.
3. Ha irB!,e odnonnde MM,S,krunoa{He rarq&u cAy.
4. llair onpendeHHx noHm,n: c,crcMa, ricMcsr, cB,3r, clpy(rypa.
5. IIaDBme BAH crpyxryp CY
6. Ha)oB{ft r,eMenrbr cncrcMH ynpa4eHr ( /lrrie ,x xaparepumky.
7. rlru ,eoe eropnfr yrpNex{r?



8. IhroDfie OyExrr,r ,o@LEon CAY,

9. HrioBnre Bnne OyE(llroHd6Hu crpyryp CAv n aalt n xap€rep,smry
10. I .rlaoFxrc Br.u, Orqxq{otsdLH6rx o!}ary! CAv u latt E xaprep,cmy.
I L 2.l.liBoBnre rdu noll@Dxx nporcrcncrq
I2. l.ulo nonxffi, noa r€Eononqexon norNrcBkot npoEmacr@?
l3. 4.llaoMre rrqL ftuo,omqexon mnrrmDxf, tpoBm,ccre.
14. 5.1 LsoMr Br.du exHoro.*qecMx flpoq.cmB , Aanre nx xapam.p{u,ry.
l5.6.ttarcD@ BatIJ ,cxonnon ,H+opMr!,u .4fi papa6on, m n,!rrE w kprttlo

16. ?}L@Bre Mooa6r puEarrr mII
I 7. 8.D qeM cocroxr opexMyllr.crBo ACTnn no cpaBHeH"rc c pyuofi mn.
l8.9.ho Bxorm rexso,omcecxon nofforc8s trpo4@n@a npx

ncno,hesd{n crdxoB c qllv?
I9. tGDDaE Mflo@ 6dcrpo.o flporomn8poDaHx, u op,B.ame nptrMept,

2o.Ilokaxre Ha nptuepe noqeloDarenbHocr! np..mpoDdn, MHonons OpeepHon
o6Da6ortr @ crexd c qIIY.

21 . 3.iianre onp€neneHne rxHononcecrc.o npouecca

22. IINdDnre ,?oBHts ACv In n lanrux xapNeplc (y
2l.Iloron{r€ lDtqxunn ACv TI1 x nanre rM xdpaftponxxt
24. Iatre onxw,e H{xHerc yposE, ACY TI]
25. n6.1 N orr@he cpeaHe.o yDoe!, ACy Tn
?6, Aant onn@ne DepxHerc,ToDH, ACY m
2 7. H&nlme ]fu! paB,rr, rcHTponrepoB

2 8. lIaDBnE +ytru," pe,etubn rcHrponnepoD

29. Il6)oDne OFrufl! npo.laMMHpyeMux ro q.cxnx rcErpo,,epoD
l(),,Uallr o6oryb xapanrepncruq coeu,durnpoeHH6B roHrlor,.poD (rocrcxHmo r

I I HlroD{t $ynxq,r YCO
12.rBrE xqp .eptrcr lq ,orJ rLHUx n[(
33.Iarr xapmr€FxcDky PC-coEdecr"MEx xotspornepoD
34.AatN xapeeprd,(y npoMNu,enHdx rcFrlo,,eioB
35. HanrBme rpe6oEN{,. npeD,B eMHe ( rc{r?on,epe ACy m
36.Iar.e kala@p"mry SCADA-cucreM, {soB,re 3unc,, peoaeM& {a Bpsw

UpoMexyroq8a, arecmqr, flo arcB ocBoeEn, &rcqrrrlIrlB!

Botrpochr 
^n, 

nonrcro!{{ k ,ErM.f,y
l, Bxr$r trlou3Boacm c nor"uuu a&ororB {n (parxM xapmep,cmm.
2, O*oBHHe Mrcc,dnxaq,oElbre npmHau CAy.
3. OrpenoeHo, noHmn: cncreMa, rneMe"r, cM36, opyoypa,

5. 3rreMeEm cnoeMH ynpaBrennr r ur xap'reprcrnE.
6. Arrcplm }Ipdn qflr.

7. @)Eurmo@rLEon CAY.
8. Bu6r 

'DyHkurosubHdx 
crpy* ryp CAv e ux xaper€pncEE



9. SrxrH tro[orcBM npor3Dolcre.
I 0. Teyconorxqecxax florroroBrr npor3Borcm{.
1 l. BUB r€Eo,onqexnx npoueeoB , ,x xapetpxcruka
12. Bun ,qoa{ofi nH+opMau"{ &u papa6oft, Tn r xx r?arxu eparepflcm@,
13. Mol]lu pedkaqou Ttlfl.
14. AEoMa@aqu exsoronqecxo, nolroroBx, npor3Borma ryn rcnomoBee

15. Mrftld 6Ncrpoo npor@nnpoeEb , npu*axre spxMepE.

16. .nomme 
"a 

np,Mepe nouenoDar€,LnocB npoemnpoEuu rexE@on, Op.rpBon
o6Du6ors na crNB c qIIY.

17. YpoBEtrACY TI1 n nx Mpmep,@m.
18. O)!u,r ACY TI1 xx EpmepoouM
19. (,irc*qe Hnftrero ,!oBH, ACY m
20. ODucdne cDeaHerc ypoBH, ACY Tn
2l.olDc* e repxEero }?oBs, ACY Tn
22. :,r N paDmr (oxrpo,repor
23. Oyxxunn pe,.,iEffi xotsr?o,repoB
24, OyHxnm trporlNMtrPyeMdx ,ornc{knx rcmlornepoB
25. O6!De xaler€pncBka cneudm,poBsnNx roHrlorrepor (rccrcxrcBa t

)?. \.panepnnM Mod)nbH-r nrK
28. Xupadepr@mPC{oBMecEMdxrcHrpoD€poB
29. Aarre Ep*&p,@xy npoMuanex{ux rcxrponnepoB
:0. Tpj6oB yq. rF(,L,u.eMue i roHrponrepe AC, 1l
3 l. )fipaneprcDu SCADA{rcreM u 3araqr, DeueMlre xa EepxxeM ypoBs. ACy m
12. llni e o6uryD r dEUcerrrc xapa(rcp,crur, rcErponepoB OBEH
l3, ODpeneneH,e crGMN qIIY
14. Bnau.trc,eM lrly
15.3anacr, FoE Heyc9o{ct@H qfly Hx onxcdre
36. (,rcc,4nmllE c,ftM qny
3?. I lttxropEu 3araE &D koHr8Eon c,cEMH qlIy
3 8. Moo! o{etsoqHon +yEq"r &u pcrc{n{ TpsmopHu 3qrac
39. OnleldreArc nomru (,cftyccccHHH, ,Hr€,rem
40. npoqe* no.oqecrcro BdBos B {HreDekryuBon c,cMe

yqe6m-Mcro&qecrce o6ecneqeMe caMocmrren6son pa6oE cryAeHmB

BotrpocN a,{ .qMoromduoo {rysem,

L noEftne @.xyccreBH6r, rrnemenr.
2. 3aaaq{, p.u&Mde ,Hrem€xry LnMr c{creMNn.
3. Ilpouec ,o.,cecrc.o BNBona tr {srdrerrreMon c,@Me.
4. Ct yfrrpa,H+opMuroHHor cncreMH ,Bre,,€rrymnoro po6da.



5. nome ocryccrBeHH& tsenpoEHd c@) x (rcEds4Kr, amp'ruD.
6, Crlyrrlla po6om, s3axMoleficrsyolllero c oeyr*eouefi cp€.qofi.

?. ocEoBsEe +rqxu{ xxrerenydLnon c{creM, ynpNequ ra6ou{1ne .

8. I1@e,noB"eftnocrL (oMar.q, o6ecnecnBe@r sa,r soe Qt{xll,osupoEur€
pa6o{x opmos CEHM.

s. OyHruru xuvnBoepHu )crpoPnB'ln, uMa CNC.

10. 3Eaq€x,, cmDonoD anl,eoB, ncoo,Lly€Mffi B xore ISO - bit,
I L PerymopE noroxexx, npxBono! nonac B m6 c qnv.
12. KomnuNe c,crMN qIIY.

13. Mtuanmr€pnon rrnn.
14. Cx.reMq xooplwar ! crcEMax qny,

kypcoD,s po6ort

I(,.cona pi6m B6momm, munD,A/mH@

lr,.MepH& EMamre ftypcoBM pa6or:
l.P8pn6mc c,oeMy yopMcxnr po6muDoBdHM

Uc{omH. narHq cxeMa po6or4 umor?eMa pa6@

2.1lBpa6mft ACYTIl.
UcrorHHe!a!br:rexHo,omqecMfi npouecc,@c Bo6opyno@sr.
Ll)ap66m6 cncrwy yrytu,eEn, 6roMam3,pomHorc rcM,,€xca,
I,lc{onrEe aamHe: rexHoroEqecMn npo{e@, cocuD o6opynoM.
Konkrq@ rMa . ,TEpx!Eer., no mow dpene m

O6heM x}?.os, pa6oH 3Gl5 cl}ou{ norcluduofi !@cu x 2-l ru@

6, yqEBIIGMETOAIqECI(OE IlITEOOPMAIIITOEEOEODECIIETIEIfliE
AXCUUTUIT'HLI

a) ocEoBEM r@parrla:

L npoenlaoqnne ACyTI c ncnonBoDs,cM SCADA-c"oeM [3ner.pom!fi pecr?c] :

yle6Eoe noco6r. / A,R, fepac,MoB, A.C. T,roDqeD - (suB : IrlnaMt@o KHI{I']/,2014, -
hlip:rrwlv.studenllibrsry.rulbooMSBN9785?88215143.hlml
2. ADroM.ru3orru npoueccoB { opomDoncB [3,enloruL p@ypc] :

vleliHtr( /A.1. Cxoprra$e, A.B. OenoroB, B.f. XoMc€sxo. - M.: A6pnc,2012. -
htF: 4rMr stud€ndi6@y.ru/booMsBN978543?200735.html
3. oGoBU noc,!@Htu nHren,e$ymsn c".EM [Srerpo{xHfi p{yp] : 14e6. tr@6./ r.B.
lEr6rsa. M. : ooHaqc! x curuflnri 2014,
lnD:rwv.studentlibrary,ru,/b@k/IsBN97852?90341 23.hrnl

6) n.nonnrrq!!M r{Eparypa:

l.P&c@uxoB H.r. (oMnsbrepHNc cndeMu yrpo,c"r,.yce6. mco6r.. Bnry
Bnq!"M"F: I,ba-m Bra,lIlM, M. yH-ra" 201 0



2.tlporla\rMrpoMre o6pa6orxn a.rdc, Ha coDpeM4HEx Mtso@rarqsosdLHd
mmpsED{ flaHrux c rllIy : yqe6H0e noco6r{e Aff By3oB n0 flarpaBnelnmr "(orcr!}TlDpc[o-
MEononrccrce o64deqeH,e Md"rcmponMMM npoBeacrBrrt !!tutuMatu3,po[mle
rwono n d npo6Boamai / B. B. Moporcu, B. f. fyceB i BrannM{p.x,f, rccynapc@Er6fi
,arBepche (B,Iy) . B,@M,p : Bnan"Mn!.krn rocrlapmeH{dn ,l,Bepc"M (Brfr,
2009
3. v,D@eHtre MqmqccruM, cncreMer [3rekrloEsH, pecrT.] / Mamn{ B.u. - M. :
oLaMATJII{T, 2009. hdp:/,'w_studendibrary.ru/beldrsBN9785922lll362.hrnl

B) npollawsoe o6ereqetue:
tueN Mathcad, Mallab/Simuliil, coDesys.

Iltp:1/eliblsrys, Hal4H .reftIDHHu 6n6nnorexa;
Ittp:rexp.nenla.ro
!) treprcIncexne BnaE",:
xypnu(M*arloMxqomMarrcarru,,ynpu.H,eli
xYplu <r\BrcMm3en, B opo

7. MAI'EPI'A!'IBIIO.TEXHIIqECIOE OEECNEqEIlIE
IUCqUIIJ'Ii,lHBI

Malcprd$o tes,qexoe o6eneqenne a,cunM,"d ((o nmtp{Ne crc@!

-,a.!{6i mxs@o.ulecxnnrcMmercM(TrI-1500:
-,acptrEr (oMnIerc (C 38 u, packpo, ,ucmDorc Mas,aj

-ryorptu ,pyeMH€ nor{s4kqe xoHrpo epu 
" 

peryn,lop! oBEH (celu) . SCADA Own

.rcMnbmepHbd mcc ayA.l I46 2;
-MyrbrrMD,rnni rexuuoff Hd ayanaop"e II2-2i
-rcMnnex] cfrrloB , 1qoDNx 3aamnt a,, xoMnmrpso.o xompom

IrorpdMa cocrMe@ B cooneMrrx c 1pe6oEdxNtr O|OC BO tro @pM@
15.03.04 - dBmMam3a$, u8onorulecMx npouecoB n trpotuDolh,,

I.6,"rL rno'ldMv) !!rrabr r rouctrr(a!Icrt6 \lll

cckropo\1 OI Ylll lllln (XloHr)

IIponD,Ma paccvorle{a u om6peHs H.3acersm
rexsororxlecMx npoq€ccoB. Iporoxon L 8 o 08.04.2015 rom.

Pa6d nporr€MMa paccMorreHa
rcmrccnr Hanp@es6 noaroroBkfl 15.01.
nporcnolo 8,. npdoxo, N! 4 m 10.04.201 5

, oro6peHa Hs 3acemsm yce6Ho-Mooocecrc,
0,1 (Asrora luus rexHororrcecMx nporrec@s ,

npe L(eni snh ko!n!r r 
' 

L u' Irr ,.H' r,



Pa6o{a, npo rpaMMa oAo6peH a

npmo(on ec!,{M raoelpH

.tu. r nr.u'l mEIiItItHx,I
r,rhorllti't nPor 1,,\!tILl,1llt t(Iln. llIIlLrl

H. 20 l7l I 8 yc.6HNI o!
tte 2L or 2.1o9. a2ot4'

kF!)6ur[ uo{poi &}d[ B.o.l\opo.Heo

--7-
pr6ocd nporpnM' olo6peHa H, bny'9 ,,,u,", -o
npfloM r€AaH,, raoelpu ,y, 71 a, oj c9zo/92
raealbux,i mo.!poi, df"tp B.o.hopo*e6

-.-=7-
pa6.ca nporpa*ra oao6p.Hs Ho /at1/2, u,u,"o *o
nNroior rr raHrr ul<r|rj N!

Pa6o{s nporp,MMa oAo6pBH! Ha &c"to /a4ua*,t -a
nporckor r@AaH,r @ib.ap! ].e / 6Alo9*4N

Pa6oqas npo.paMMa oAo6peHo HA "Z*t /4*a*,0 *o
npomror r(enaHtrc kogelpu Jv, L-J4t.Z*Ml*w-ue.,4,aa *9bj ,6t rr*<-.t -t

Pa6oc., nporyaMMa olo6peHa Ha

nporc{on gce aHa, KaOelpH x!

BIP



Munq tpcr Do o6paro8rHD, rr ray(tr Poccsitckon OeAeprum
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