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qr^nu ocBoEHxg axcqun,rl,rlbl

UenrMn oceetsB, rxcuunrnHH rclc eMU ]upaDneBn, ,nek potrpuBoroB (Cv3nD Ha

ocHore np,MeHeHn, ,,weHroB lucre!{oHHd o6paro*re,6Hux rexHo,o."ii (4oT) ,Dn,orc,:
-dopM,poBm,e y cryneHroB reop€n*cxn rrannn B o6nacm o6urux 4,irc{k,x

{koHovcp{ocrcn H nptrHUtr1oB no.?oeHxr cyt _.v nprbo4od. y ot o6eqHo.ren b..rv,.neir 
'e' 

r
rncMenrou rrcxTpoMcxancec(o cxceMHi

n3yleHne ocHoB NareMarnsecxo.o Moncnntoua nloempouaBM
.nekrponp BoroBl)lI no. orPPo oh treFvenHJ.v rur,.

smeH e np H@no, nocrpNtru cn pa3trncDx rxnoB x natraqeun,
peu Baur, 3rxx n ptr Hu not coBpen enHLM, rnmparHH M n x nporPaN MH, Mn cPelcBa n

B perynbrat myleHn, racu,on{E6r <CncrcMN ynpDrcr", 3rcxrponpnBoloB, 6akdaBp!'
ronxHd yMer6 caMocro,renlro , rDopceck{ npnMexirL Mer.
npoexupoBas,, Cy3l1 opn pereHuu (oHxps'!!B lajrac
npoqeccou , oporlmlo8.

r. MECTO nncqrrulxrlhl B CIPyI(TyPE OIIOII BO
A,cuxneEa (Ctr@Mu ynpdqe{M 3,€mponpreaoB) mocm€, x 6noxy E.l -

o6rlarcErre nxcu,uB! EapramBHon csm yq€6Horc mes no rupm,@o i15.03.04-
(A@Mauo{r, Exsorcrf,q6Mx npoueeoD , npoBmlm,.

ndru nucqm k c,rnmr D GM ceMmF e r?akM r,?€e.
Int ycnemorc oc@nx, n crynm{n Cy3[, o6y,mu,rs no,x€x em rcrrcm!(y

no qel,rcqtrM alcrlrMn{tu: M€r MsreMarrkq ,rempor€xnxk4 reopr, @sMasc€crctu
ynpM€nu, MoaqnpoBs,. €xcr.M ! 4Du*oB, rHOolMallEorHue ydlonc@ cncq
ynpmr€re, c,cMN wuomm ryorluMroro ynpd4rr, I€bnqeue cpencDa
@roMar6qqm n ynpNeEu.

3treu, mnyEssde B p6yn6ra& N@eM, ,rrcuxnrrHu Cy3I1, seo6xo.Erm np,
Br resu deartnrnx 4r€qxnm": "H]@en,?rBue 

csftMu )np.MeHm, lmw3aum
npoq.c@8, rcMnbpEpHHe c{cMd )IpM€nm, xo,crprmopcro-

o6opyaoDs{e orcMam3rpoldfiu
nF"@!pn r NtrorHeHxx Buyceo, rem4,x rxo{{ot pa6oru.

2. I(OMTIDTEIIUII!t O6YqAloIIIf TOC', @OPMITTYEM6IE B PESYJI6TATE
ocltoEH[, axcqrlIlJll rbl rcucTEMH npt toaoB,

B pelyrLmre ocBoennr nucqrnn,H6r Cy3fl y cryaemoB 6opM pyMc, cnelyDoue
opodeetsoEdbHLrc troMncrcHqrul

cooco6Hom opoDoa,la nrarHocrnny cocro,H,, , a,nd,tu cy9l1
eo6\o,p{LR !croroo { !pc!!,s

- cnoco6nocrL BHnonHqrL pa6orn no aBroMaflMrrru rcxxonorn{ec(nx npouecmB u
nPoBBoacrsj flx o6ectre{eflnB c"creMaMn np"soaoD u nt}MMu caencrBaMn aBroMarmauu, !
,ctrorLmDaG coDPeMesH6'e oHrpu',j nrarHocrnMj ,cnLnanrit o
ynp ncH , nporr*caM,, xusHeHHNM qrMoN npoAvkqtru u ee nqecrBoM (n(-8)l

- cnoco6n@r6 Bh'nonHcr! pa6orrr no nd.,rkc. Ha.rpon(e, ,e.ynrpoBxe, ondrro,
npouePrci pemaMeHrHoMy rcxHuceckoMl! rxcnryar@osHoMy o6cryxnmruro o6opynoeHu s
cucrtM npueaoB Ka( cperm rpom! lrarcocrnnn. nctrH.aHunj
ynpaBneo,,, nportaMMHoN o6ecneceH{, (nK-21).

B poyrLrarc nrycexrr ocunnnnELr Cy3n crrAeHr noksL'qer creArDulc pcayn6rarN

l) 3flaHre: npnHunnoB nocrpoenur. cnoc.6.u, rexHnq
pe raruo cncftM ynpauneHn, 9[ coBpc cHxNr MeroloB a



qnlDpoBn Cv3n ycrponoE rcrE,qecMx cpercrD , ctrcreM

oro arKaqnnl ocHoBHLrx Halq{o-rexr rqecMx npobneM n flepcnenrB pa]B[rxi croeM
,pusoaoB (rIK- 6, II(- 8, n(- 23)j

2) vMexne: BH6{par6 , paecnrH8arL Cv3n, obenecnBaoqoe
ptrtrMoB paoorui lpoerrupoBar! HcnpepHBHde r rrc$err6E.ucreMH )qaBn4", H5 ocHoBe

Mr(ponpouecopHot rexErM n npoMdoreHnL xoHrponrepoDt dopMnpoBarb u.opnftd
an roBtso.o )npam.Eo,i oposolnB MoldvposaHue ,kco€pxMcrr 6nHe ,ccneloBaHx,
cncreM np,BonoBi papa6arNMc npnx,anrrde nPo.psM"bre Moaynn {nmerc ypoB"t
pcdBarroo anmrosH6r u onrn arlHbrx cxcreM u cpelcrB aBroM.'rrdu! (n(- 6. nK 8,I1I{
2l)i

3) Bxan$oe: ero!,kNo pacqs4 !tsr6opa Ha{lonkn, Hda\kn
rcrev npnBoloB B ldoMr HaBbr( , nprMeseHux oprMarHn

opo.rdM paccqa, Moa{npoBaHnr cncrcM yopdn$,,3n (I1(- 6, nk- 8, nI{- 23).

3.CTPyXTyPA It COAEPXAHXFT AIiCUI|tIJlItHLI

O6us rryloeMxocc !{cunnrnn! ocraMs 3 saccrrM clrnnqLl 103 cacoB.
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nrpr{otr, f, r6oprrop Lr\ pr6or

I JIPr (uccierobaHre Cy3n rd6onpoBorHon apM!,ypbL,

,rlP: drcdcaoBaHne c cftMbr ynpaBleHn, *Er,,bHorc
srexrDonDrmla Mexa@ooo.o lcDorcrB.>
,rlP3 (d]n0MBauH, orunxa rcn,nel,no.o noMntroHtroro
rncmponpusola B MATLAB Sinrulink,

4. OEPA3OBATETLELIE If, ,(IIOJIOIIIU
O6FeEne crynerroD ocrqeM md o6psoartE{M

. Hr .@epe 06) ,eEn, peeq'uc, uenpo{nEe yqe6Ho.
(3YMD, Emcmlq{e

p.rcMeslaqn no Dmom€"m na6opamptrM pa6o xo{r!m&' pa6@,
r@ x apynr€ yqe6n,e Mar€pnuE y!.6rol1 rda

. Cry)IeIm, o6]^lm4@, c trpxMeHe""eM AOT, ro,y@ DrcprsMHhni A@ryn
t ne6n6Mdon c€cm Marcpnalw.

. B BeMe ceMecrpa crylem mlqM J ie6Hue lrprut
yqe6xM eoM !.!aMr M n olepKy
ryenolsatu no yempoHmfi roft.

. B r.pcreme m*omo np,MeEe{ne Men]mq,x q,@omijrruf,,
Famy.ME. Eo scex BHo'omc€cm cPenax: B cq€mM roMtrml€?EoM ua@ o
c,wMe o-lire (cs@Ma o6u€nE nDoonaDar€ r o6y%qnxcr B pdx e

Fl6trorc BpeMeHH) 
' 

c!ftM€ otrline GncreMa o6qeEn,, np. (Npo
nFnonsrau . o6yqeqeq o6Mcgl,mM ,soopx{r,.n c BDeMeHrw
npoMcxyrk.N) B oopMe rene - tr u /rconcruHii x nertrxli 

'ne€Hrauiinpak'rqec{tr.i ce trnrpckne tr ,r6oprropHHe
cpead: BracoxGoepeHqxuj co6lce^ouaHn, B pexuMc chat

(crceMa o6qff,,, np, (oropofi ycaoH,o, nolK,o{enHLre ( llnrc?Hd,
o6cyMa6r 3a,rannyo reMy kopork,M, re(qoBDrM! coo6@enn,Mn B pexnMe
peuLHoro BpcMcnn), 3aH,r,, B yee6Ho rleH,poDolHm x,accu! koMnLb'epHB'i
na6oparcpn!' nt xrtrqM. npo$ecc,oHd6HLrc rpcr,, c ,cnonbroBaHleN
,ex€ioMM yHr launoH H 6e rcxno, o.u n i
,s @uy Ltrbre tr rpynnosr'e troHcyn6raqm. peurryeNUe uo Ecer@

cpeex: lnenpoHxd .oqr,, chal rcHoepeH@n, oopyMuj

xoHrpdL crMocro{rsrHon pa6orLr B Dnne rpc6oBanrr: nluBrrb ycame s
Oopyi,eo6cyxaexh, o6uar6cx B *re, ,r, B yc,oBu,r BnrconoHoepeHqu{l
np,c,aG yeklloHHHn BapnaHr pcocpara.
aooorarrou H! npoBepry ylrrcrro , np. (oHryonL DFrnora.aer npelocrMeHxe
cBo6onN cy6rexra yse6Ho, lcrrcrloocrr, x.spd o6ycnoBnnBacu
Hco6xoruMomro BoBpew npencrlBrrb p*yxLrarLr cNocrorrenhHon pa6orH n,
rak,M o6psoM! npenoronareneM. TaxoI (oHrI'onL
ocyuccrMrerci B xoHue lemrLHoclr! (o.aa cncrassEr€ dyAeHroM oDr60 tr ee



opoqecce He ncnpaBnrn,cBj a ce xo,q ctuocrorHLEot
rcppeurpoMc,
Perynhur npoBepM npenoraBaftneM (r6DropoM) EHnonHeHHoji oyreHrov pa6orH
oepelan yllueMyc, no 3nerrloEHot noere. l(poMe rcrc, BmpH
koncynLr{pyor cryneH,oE !u6o no rnekrpoHHofi nocre, n{6o nrseM
,cr onBoDrH u, cpelcrB cncreM d ,tr p neou,6yceo,eM

. SBaMeB u ameralm BMondenflba na6oparopHux pa6or , rcHT?on6Hot
pa6ord DpnHnMaorc, npetrolaBareneM octro Bo BpeM, ceccrr. B
lcn6qrmrH6'x cnyedx (&q, ntru c oB3) aonycxafl
3nexrpoHHhrx cpe.qcrB (3,eropoHtsoe resMpoBaHr{e u np.),
o6ecnecxBMUrrx rAeHrrO

MmAononsccxon ocnosorl OIOC BO sBnrdcr trpMeHeHxe
nonxola (cooco6Hocr6 rprMeHcft 3Ha",,! )neH,, , nsqHocmde xa{ecrBa @ ycncrnoli

rpo'leccuoHornoi, o6nacr,) , My,bruMellnHu rex,onoot m ocno.e
rneirPoHHBrx o6paouaHLH6n pecypcoD B , nnrcpernEHdMn
+opMdx npoBeaeHn, 3aHx n ((oMnbFrpHbre npereHraur, , c{yy,,un{. luckyccnr. pa36op
(onkpdrlrx crryaq,n). yndBHHn uec raH,rnfij npoBo@Mbrx D lHrepaxrrBHLn 6opMd

Ncnce 50 % ayn.ropHhrx 3aHrrrn. CaMocrorer6n pa6ora cryleBroB
,EHon npopa6orM ornen6HLrx reM (r?ca, xoHrpon6Hot p.5or6r

opn o6rrcM o6lcMc B los qa.ou. Ceocro,re,hHd pa6da crlreHroB (CPC) no nxcu,on,uc
(CrcrcMd Fpaurcu, 3nenldtrpntunou) rauDcaerc, B rcHcneonpoDdnn pareroB rypca no
Fc6no, , nnol, say{Ho-rerH,cecrcn ,lreparype (no pe(oi,eHla@n npenolsoru, ,no no
co6oersoM, Bhr6opy), npopa6or(c Fc6no.o Narcpnda (no

y rDF J6ur.'.tch'\ pJcor tr BononheFtrE

4r, do(oHr1)onc ycB(EHm Mareprua cryleHtu npennaracrc, ncpcc$L npxMepHL,x
xonrporLnLx DonpocoB, rpencrauneHHLrn B B!!e orrenLHo.o cnncxa.

5. OIIIHOqHbID CPEACTBA AJrq TEI(YUIETO I(OHTPON' YCIIIDAEMOC'TII,
nPoME}l(yTOqHOll ATTECTAUTTU nO XTOTAM OCBOIH 

' 
ALICqIfiJIIIHLI

T YqEBHO,METO,qUqECI(Of, OEf CTIqDHI,lE CAMOCTO'TE,'IEHOf, PAEOTBI
CTYAEHTOB

IlpoMexyrowu areEru nDomaxM E 6opue.Beera

T€kyu"i1 xonrponl ycneBaeMocrn

L 3nexrto np, Bo!. Oo pen€,c,, cj ocH oBH Lre xoM n o Hen Lt, 6n ox{xeM a
2. K,oc,Ouxa@, 3,ekr!o.puBo!oD.
3. BUN crplmlD snekr?onpkBonou.
4. HoMIHUDHU cxopocrL yer'ronprBola! crcpocrb xonocrDi u xo!,

,renlonprmla,craDc*knilnepenrnkoopruHar6rremponpnBom!
lnHaMncecMt ocpcoan koopn{Hard lexrlonpHBola!
rnemroMexasrqeck nocrorHx BpeMeH, rnempooprBona, n aos
perynrpoBaHm rcopnnfld H rner ryonprBo@.

5. MoMeH Eepun srcmponpuboAa, 
^lHU{cecxnn 

MoMeHr tc,,al
3nckrponpuBon4/ronycrnMu ooHarlcoy Ha.pylk.rxex'lonprrcE!
n, anaoH pe.ynnporaH r, MoMeHr! rreuponp, Bo!a.

6. MexaHreec(u xapameprcruka rcn.nHnHLHorc opma pa6occn
MaD"tsLr Ha.py3oqHd !mr9aMM. ncnorourciBnoro op.daF6ocen
Mmnn6r, adpdMa cxopom ncnom,renLso.o oprda pa6oqe'



MaMsd, *tcrEs@ npmpnma 3n€npoDnrar@.
I,cryccmexxa, xaprr.IEprcBx, 3n€mpoEnrarm, Harpymqxa,
,rxupNMArr€mporBr.aM,MdmN$x Mpm€prcllmumponp{Eor4

7, Cmflqec@ kecuocrb Mexe,cerct &parEpnorM
semPonP,mrE, E{{NEsku recBocE Mexenq&xo{
ppmepsosft s reFporymas. ven!.M€Mecru
ePaftPtr@M r,nponpnmna, q@q@x{t p€x,M Pa6@
3,€nporyxDoa4 lxrenc@xnf, ,exnMpa6omr,enponp,&lr,
.qmdxs@M xapmpncmks T€rrPonpmona, rcFxonsLd pem
!66@ u.krloo6opyAoMtr, y.@o8trMx{s pexrM pa6m 3rerloo6opyaoBmu.

8. 3n€nlonpxEon c p@Mnrrof, [wrurTor] cr@Mofi yIpaeeHb,
3rertp{qec$h M, MuoBnBhd ver.lonp{mn,,4r+0cpe{(,mx[d
3Ierrlonpfi Dor, rpynnomt rr.mpo.prs& {EE.{nyuBl
setponpnBor, B33eocM3N{LrI 3n€nponpxEon,
Msororar.a@h",n 3,cmPonpxBon.

9, 9,er!,cdnn ruxqa uenponp{Eon c o6q"M np.o6pMmeM,
,enlonp,mn c 0646{ cr}rMrptmurnM yorllMeM, 3neraorpxEon
c no,lcrnemffi p€ryn4oB neM xooparrxar, uemponpnEon
c aHdotuDM np€o6PaoDared, 3nex4orynDon c pere{{
rye6pBoBaM€M, u.xrpotrp{Bor c rMtryresw nreo6p&wreM j

mPonPlmn c ,sepmpoM De [HdpxMtrx], rexrlonpnma
I0. 3,e*rlonprmn rctrp€pHsorc !!xxe r, -emlonphor uc*lernorc

nD,re,u,MoM€mL srenporpxBo,r,trorq&qHld3,€rrlonprrcn
p€BepcnBHL 3r.krlo@xBor,f,epeepcrlnEnsreKponprmr.
P€rymPy€MEfi 3r.rDoryBoA, Hep€ryn{py€MHn,emponp{Eon.

I 1. O€{oBde Q}sxurn pererro-rcmmPtsM c,cm ynpaMenm.
12. vtpN€nxe ryou@e, nyc(a pB.o"o, Fry,{poMu crcpoc",,

rcpMoxeEm. peBepca.

13.3arrma tr 6nox,poDru. SncMewu 6&p@rcallutr,
14. IIp,n@nH nocrpoeE", cxeM pde&"o,rcDrnmop{om ynpaq
15. vnpon E,e Do ryxuurdy .peMeu,, ckopcra, mxa, ryrui mnoMe ,!rdr

cP$"eEg BEr6op np,"urtro. ynpMc"m.
16. Tn.olue ueKr@qecMe cx€MH pa€nno-rcDrr@p{orc yrpseHi,

peMeH{orc mxa. Eeko'r]leuue cloeMd

17. (ao. sEaseme n@epe.yrpoum B npouem o6ectreuMo
xlqrpru Mo,ryn6mrc onmra,a (MO) s .xMMalruom ommrra (CO)?

18, Ars xllm c,cM p.rynnpoMHu, rycue npNe{m serpofixy no x}ui@,6
CO, MO?

19. I(axr6 4opMy en,,ryatro, ceroEofi xap@pxc n nMeer u€m,u,
duLrp Mrcfi caqoiu?

20. Xm um€r sa nepepery&po@,e DuoAnon Es,uu ,aer{leHueio++xum. ne!.!aw pa&Meler.{cr€Md?
21. B ce 3amq@, rprHlrxn nonq"eHom p.ryn,p.Es{!?
22. IGee ruoN. F.yrmpa nptrM€DmM n , rs€pqro,s o6E hoD

6s san$su 2-rc u 3-rc nopercD?
23. HeBre flnoNc pcrymrcr,u, IIoseMy rc np{M€m

E"+4€rEHurd6"ue D.rympH?
24. I( qeMy rpxBorh ,Te,ne{tre rocmnxofi urE.prpoDtuE IM- perympa?
25. I(Me crasnapuue perymropr npNeE,u B -empon rBorc crmos?
26. B q.M sMoqaM€, s.nocr@ perympye orc,,enp.npnDont

. crrMnplrnrrM yon]lmeM?



2?, B qeM 3amgE.M paflque sremponlxBora c n- tr [Iu-FqymopoM cxopocu?
28. (AE o po,[ rnnorflxer o6DArra, cBxrl no mry c orcewoi?
29. ItMnyresle, ,En rEB@ , OoDremprc(Me ,EMu crcpocm.
30. Aaroru rcm, B ,oM wc,e k 5Ooeft xoma n qem Erew{,

rpacoorMarcp€ turc.
I lAIamBN. @creM! ytrptureM 9I1 troqomorc roxa,
32. An{rrNH. crcreM! ynps,€"r 3n rcpeMerHorc mxa.

IlpoMex.yroqHa, arreflaqn no nmmM ocBoeHn Ancqnflnr{Hf,l

3E. .ftqnoffd€ uotrpocN
troa,cqxo{r.(ctrdeMHynprEnes,r !&sponp,!onou,

L 3nenlorpxDol| onpeadc
6,ox-cxeMo. uaccnoxeqm.
2. HoM{{dlsu ckolcc yenporyxBola, crcpom xdoooro
xoaa u.mp6dpn@Aa, crnq4ufi treperar x@pan,am
vemPonp{rcra, E,NmecuI nepenqr x@p,4,{arH -emponp{Dona,
uerapoMexduc@xu noqo,ssd EpeMeH! 3,€xrponp,ena, a,mer pe.y,npoDeu
xoopa{{46 sreDommAa.
3. Mexurqaxir sp.{Epxotrko ,.norHtrM$o6 oprsH F6ocen unH!,
sorrlacHd rmr?rxxa op6! pc6oc.r xM Hr, akflsxxs crcpoc

op@a pa6oeen Epoxa@s.flxa
uekrlo.uBdrw, n€ryd!4tru xspanep,@(a uem!o@{mrw. 

"arpr&cnd!ra.!!M 3,.npollulfuj Mex {qec@ ep6nep{qrka u.mponprBou.
4. 3,ekrponpue! c p63oMsyTon [3dxryDn] ctrcreMo, FpMe{x4,
,empncecMfi rd, M4oBImLi 3,€n!oip,mr. ru{oc€petsq{dLru, 3renponpnDon,
rpynmDo, 3renponprm& rs,rxBrrrd!tshd yerrporpxBo!! BawcM@Huil
3,€npo.P{er, morc.@{m@Lrur r,€Kroryma.
5. 3nerrlxs€cMt (rcxa4 uehloryma c o6roiM
np.o6paoEMeM, 3n€x?ponp,Doa c o64rM ctyMx!,rrul0M ycnmueM,
uemponp,rca c nonqrernM pqy,,poDanw @uHar, 3,enponp"e! c
4domBM nP€o6Pa3o@eM, ,,cmponp{so! c pd€r"M nFo6p&B6M ,
,edponpnBoa c ,Mnyresffi np.o6paoDareeM, tr cxrpotrp,@! c sBeplopoM m@
lHanp*mrl, uexrlonpDoa c
6. 3,.mponprBoa"enFpM"orc!!,xemlr€mponp{&r1
rr€rPaBoronBnxesmjMoM.mu{.renponptrm&.o!{uxoH,un-errpo.px&a
peePc,sHli.rehponp,m& nepeBepc,D"ufi ,.nponp4!or, rerympyeMHt
lr.mponpma, E€p.rytupy€MHll -eK?onpueri7. np@u!tru trcrpo.Hrr cxtu D€rerso-xoErepHorc ynp
8- ytrleeMe no npuHusny BpeMcsr, crcpocrH, rr.q )4n: lnnosEe yusj
cPsrxeE.e n D!6op trprsqsms ,Tpsr.trm.9. TxroB,e u.rrp4ecme cxeMe ld.n"o-rcnr,nop,oro ynpNexE
n3rra@rMr troqomorc [ fiepeMen"om mxa. &cxoEBmH. ctrcwu yn aMerE.
10. Ycrpofi{e n,,soro ryce 9A.
11. Asp{txHe peMM 

" 
cFncB

12. MecrMLHd rcxoM { M,seubtsGrcrcu 3rnr@ 9II. T€moE x
syreM 36rqm 3nl B6roe{{u rcpMorqxcrcp"u , mln@ptse uqjra.
13, CtrwM! yrrpdrenm cxopocGD ,erponpnDonos .ocrc,n{orc
rcM c cyMMrprrcEw yctu,HeM.
14, 3n c mrcBof, ocqol n rrpexlaoEe rcrcorpdnqen,€M.
ls- ltutryne,r., ,luyM.u€ n Odo.reK,'{BM€ nsmks ciopm.



16. naMm fth, E roM u.re ua 3ooee xoMa x cxeua
Brmq€[[, rparctopMaropa mra.
17. Henp.pm{H. crcM! ynpareM wl@l EparleM 3I1 noso,sEorc rcxa,
18- PerympyeMEl 9n c AD)rcomN p€ryn,poDs, .

19. 9U tuncnumo.o Fry,{po@x.
20. CxeMd reco m rcxy: . n,oloM B mqec@ noporc&,o JrcMEnrz;
co ctatunr?o"oM j c rnrEx,uao,rrM roxm.lalrceMtu.
21. CxeME lpeo6p@o4M€n wr1m c ArlIL AlrT.
22. CxeMa np€o6psosm q mm c ND"rynHlM peryr po@H,eM {mp,Mu
, r!ex+@q rnpxcropflN AxH-
23. qacmro pcryapyduf, 3remponp{Boa c lR-xoMn€"caq,et.
24. Snexrrory&ol c cdmmo-mroBM ytrpN.{n€M.
25. CxcrcMu BenopEoro rrpaMeM, qmno-peryrrDyeMorc
acxrxpof, f, orc 3reKlonEBona.
26. Mrkponpou*opsM c{de@ ,np@dM Benmhnk aBmrerc
27. nprHqrtrN n@r?oe{u @snqooHH* tr creuusx ,emponprDolos
23. qxoloBue c,qem ynpNeEn, cxopo@F x nooxeH,eM ,enponpnmla
29. I(oEuenun, @DpeMe{{M cncu uxopoBoro ynpaMe"E
qeluruxMu 3rexrlonPrDonNr.
30. Ilpf,r@n! om,Mmaqm B ?n rcnqnHesHoro leryrspoeu.
31. Cxt@ perympo. mu crcpoc B 9n nooorHHorc mxs.
32. qer@o-rcxoee n mpsoe ynp@eHse 9n neDeMe{"om rcxa.
33, IEM0 , pstmopE cxoeMd Derrcp"om ynpMe{{, ?[ n.pdeEorc bM.
34. lfu+po-adorcBre 

" 
unOpoBH€ c,o€MH ynpadex,, 3n.

yee6tso Merorr!eckoe o6ccneceHre caMocrcrrenbHon pa6oru cryaeHroB

CaMocro,rc,Ls paoora,M,eu o6,rarcrLnoi, llr'q karqorc qyreEraj onpelen'-cc
yle6HDrM nranoM n ,8n,-c, DdHon cocrturrhruei nNuecca ,o!rcroBo 6akaEBpa.
Ooa{ d r,d..'.{renbhon Da6o..,!ee-.xrrlHbrtr \apmeb Fa ipo.,\dhtr Bcerc
BpeMeo, o6FeHxq cryneHmB.

llpenolaBarer6 lonxe{ o a(oMrrb cryleHroB c uer66 0!n
pa6or. iryloeMrccrLm, cpokaMh DbrnonEeHm, Mmnn(oil BLtr'onHeH,, pa6or, 4opMavtr
koHrponr, $nrepnrv, BdnonseHBon caMocromrLHofi pa6oru.
npelBap,ft,Mo npcnoraBarc,m Heo6xon,Mo ocyurecrBnr6 MoHmoptrHr ypoBs, nolrorcBxn
c-ryleHroD: n{c,,e. yP.BeHh paB"n, n nolpe6xoci! pa6orar6

c xoMoL4rtpoM n B ceru l,IHrepHer tr, yle6HNx ucnent ! o6nas
ncnor63oDaEu oorsmrByu{ux pacDrpcnnn Matldb n pereHn, 3aqac! poc.M.TeHEux B
Merolrqccsx ykaeuq ( ra6oparopnHM pa6oraM n xoHrponbHoil pa6ore.

'IcxsonorD rrcr uroHnoro o6psomHm uerrrcM 6ar{lyucr Ha op.anmarnn
peryrLaarnBsofi c&ocrorrer6non pa6orH cryleHroB ! nocrorrHom {eneHlnpaBncEnom kak
pyxoDoncrM. ra* u 3D4'emnBHorc xor1pon, cdocro,re,bHoli pa6orN cryneHroB co cropono
.peoolaDareD np, EyeeH{, nrcunnirHH rcncreMLr ynpaMeHrq,emponpnBoaosr.3ro
Momq 6Lm rpe6oBrxxe: nprHm rra.rne b +opyMe o6cyucErt, o6qar
tcnoBn,x Dueorc4ep.su!,; nprc,ac ),copoHHdi BapnaHr pe6ep.ra, koHorma, rB,coB,

ra npoBepry ylorerb , ap, (oHrponL pcayr6raloB npemonama
nPeaooaBneHne cBo6olH cyolema )ire6Eon ae,renBHocr,, xoroD o6vdoB,nDdc,
no6xolnMocrLD DoBp€M, opcAc'lBnr6 p*yiLrarrr cdocro,renhson pa6orH r, rakuM o6pooM,
oreurarLc, ncpe! nPenonoareneM.

CDreHrd lonxHL' 6u, 
'pU 

op4eHrrpoB.rL.r s .iiu.evehho! no.o(c ]c.6HUr. iafu o,
{ Mmnxqecxoii nHoopMu,,j wdL ee aHu{3,poBar6, kp



,o.,cec@ crprarypnPoBaB. , cN caMmr neMoncrPnpouaft }nlexne
caMocrorrenLm npoooperaru r

OcnoEH- lenL caMocrorrenLxol, p.6ord cryae!1o! iaMDqdc, B ,3)qeHrr ocHoB
Mp!,, npocmPobdrc, unopoBorc MonempoBaxn, . npnMeHeH,,
5'e(TPonPomloD. oco6oe BHIM nc c,eaye' ynen,rb cncreMe c acnHrpocH6N
!,ckrponp&noM npn pa3,,qnM .noc.6u perynrpoBaHr, (MoAy,BHoe, .un"ptroe,
rp,HcBemoptroe, nl,rMoe ynprBnetrrc MoMo'roM) ocFoM6n ,reepncec(m xoopa"trar. c
rovo 3peHn, Memnnx o6yeeHM no neHon arcrrrnnrfle ycroxHeEre cncreMN npnuoaoB
um.!a xeo6soluMo Helocraftos 6one npocrofi crcrcMH. Srot
ueonorn! crelJer npnnepx,Bar6c, , npn sdnonseHr! xoHDorr.Hon pa6oroj (o.!a Ha nepBoM
i d'e 'rt. 'Bo4tr.lc 'ri /.nonbnBdryr
,looenuen c,creMN np BoroB, B6DBmMc, Bemc,nH pacx.,creHni Mexny rpe6yeM6rM! n
noryceEHLM, ooxaalenrMr, onpeneirorc, n)r} yryetr'eHr, rclecrBaj cnoco6H u cpelcrBa
peuEarrm c{crc Lr .pn.oaoDj d(nccuBabuen rr ynycDeHre. cpaDnnr.nLHbrn aHur3
cncre MoxHo npoxsBoerb nlrcN MonolrpoBrHU, Ha 6a3e nakdou np,xna,rHLrx npo.pav
6IMULINK).

BilnorH,, koHrpon6Hrc pa6oryj cryle H r o6o.luaer rnaH{, j np,o6perm Heo6xo!,Mlrc
weHr, , stuNkr, xoropbE 6yala uaxnuMr npn ,enEHr, 6oree croxHrx ranac HaycHLrx
nccneloBannil , BL!'yckHon $an,6,rcr oHx.n p!6oru

Te E f,orrldBBNx pr6or

1. ?apa6ma €ncreMr FrerEo-rcmop{orc y.peeqf,, ,enpo4,saoM
2, Omw3{r,, nB).r(oFrr?Eoi c{cr€MH nonwseworc pe.}r{Dow,

cxopocm 3II c n-perympoM €xopoco.
3. OInMBark nBrxrosryForcxcreMrnoaB{eH{orcperyrxpoleu

.rop@ 3n c m.-peryMopoM crcp(m.
4. OnMM,eum nlraxoHrr!f,ol cr.rwr nonwxex,orc pery,,poDem

cxoPoq, Sn c nxn-rE.yJlmpoM nopocm.
5. OmMraqm no{uxoso.o 3n nocm,sorc rcna

noasrcmoro FryrnpoDeu.
Papa6one nofl.M del}rcu,€ DonpocH: onr.!qe{,e nspa erloD .respoA,r.artfi;

BEI6op roMn,€mom peryrq'y€Morc 3I1 , onpeldeke o6mm em pa6ori onpea€nem.
na!tuerloB 3,.x4tresxon tr Mqmnedofr c{cEM; ,nemo{xarux {py(rypM nap opoB
cHloerc Mm; E!6op c4,ymyTE C,GMH eroMamqexom ynpsreHx,9Il; onnMmau,
xoHrr,roD p€rympoDerr,

BotrpocL' anr caMosorrenamro Bycc{nn

l.I1puHunnu oorrMBaqntr 3I1 nolcuncnnomperynrpoBaHH,
s a eH oDe rcMne, caqo ! , Hep{, oHHocrcit

2.CrpyoypH anruBEHxcuq'eM ynpaB,eEn, rnex9onpruoloM.
3. i IpocnnpoeH,e onnMdLHLrr xcnonE,re,6HLft 3I1.
4.IlpreMbr , Mei orH onmMm@n nrtsenHM rcHrypoB p€.yrxtoRaHnr.
5.Peaq,, ooruM,3"poeHHn xonrlpor HaDcMyudolr,e Bo3nencrBn,.
6,Crlyarypno-natderrrcaftri, cnHB alanrnBndx rcnoiHurobH6x 3Il.
T,qyucrBrrerLnocrl Hacrpot(, rcmypa perynrpoBaHn, 3ll k o'uoHesrh

naplMerpoD np, onrrMmaum no MoAyrhHoMy, cnMMcrprqHoMyoorrMlary.
3. npanneecin np,MesrcMLre lac ryot@ rc{rt9a peryn,poBaHr, 3t1.

ornrqdorrrecr orMolyrlHoro clMMerrrqHoroonruMrra.
g. Oco6eHHocfl nocrloeH u, cncreM yn paBneH r s peryr, pycMoro 3I I nocrorEn oro



rcxa, cmeEe o cBonqwtr rapxcrcpnorc npo6paoBrlm.
10. IlprMepr{ npamqecxo{ peanmauM xorumernrHx o4r0- n E}xrouHtu

mp,croPtrM 3n nocmmorc b@
I l. Ilpwepq np@ecrcn p@maqe e,upoErlx q&rctso-perynupyeMm 3n

@ c(MpIlM n @mpIW ytrpaMerxw, rexlm4rue xapmlPrmu.
12, IlpnepH npMecrcft punsllrr npnnu,noD a,4aod8Horc yrpMesm

D 3II nocrox,nom n nepeMemotu ska.

6. VqEDIIO-MEIO,&I.IEC(OE OEECIIETIDHUE AItCqIlIL'ItUthI
(CIICTEMEI yIIPABJIEIIITI 3"IEI(rPOIIPIDOAOB,

a) ocuoEHd rmeparypal
L B&nn*oE, ,q.B. ?,.mpoMd ,cdkr€ trp,EonE MflM@6pa6arrjll@@x crdrcB,

?ecd , rcHcrly@oDene [3nerrloHHu* pecr?c]: yqe6",r / A.B. BactrmxoD. B.n.
Beru, A.f. Cx,prna4e. - Cn6,: fior,qsfta 2011. - 759c.: P€,@ Aocrrra:
htFr/w.srudendibrary.n booMsBN978573250908.h!nl

2. I6trMoB, U.II. DpoemDoM,e 3nempc.c&x Muus { CAnP [9nenlo{tsLd
pec)"clr vce6. @ D,:oD / rl.n. I(ondo!, - M.: A6prc,2012. - ?67c.: P€m
rooyradnp://w.studendibft ry.n/booMsBN978543720041 4.htnl

3. MrcaunuoD, L!. MaMsocrloeHne. 3,ed!on!xBo,rE. T. rV-2 [SnerDo{EL
pecrTcl / LE. Maca,n{,oB, IO.H. CepmeBrun, C.K l(68!eB; pe!. coBer K.B.
olonoE (ryen.) n n!. - M.: Mu,socr?oeMe, 2011." -529c.: - PeMM nocrym!
hnpr/w.srudentlib@y.ru,booldlsBN9785942755850.hlrbl

4. lIIn*oD, ,I.I1 Ilpmr(, no sneK!,e@rcMy rprBory [9rekrlosHHii p@yr.] /
IIDmrrnyM no 3nenp,qaxoMy nDImAyl rl.I1 llln{oD, OL MoxoBa. " M.: (or@C,

hnp://rrw,slud€ntlibdry.ru,boolrsBN9859532o7812.html

6),qonorH,rmse n,r.parrra:
l. l,lBdo&Cuorer*.I, A,B. 9reKr@c.cne Ma@Ed. B 2 r. [3n rrloEEEd peyp.] :

yse6HnK n r By3oB / A,B. I4Bdo!-CMoreHcMr, - 3-e @a., csr@r. - M.: I{in'@kxxt
\t rt.

htlp://w.studennibrary.ru,7booMSBN5903072674.htnl
2. I4rurcMI, H.o. OcroN -eKlorpxBora [9rerrloss!f, peypc]i t4e5. n@o6rc n ,

ByeB / H,O. Irm{ncon - 3€ BA., crepeor. - M. : I,l3n.r%cMn IoM M3ll, 2007,
224c.: P€xe aocrFa:hft p://w.sludendibEryjD/book-/M?El8l.hnDl

3. OporoB, lO.M. Oc"oDd 3,.xrpnq€croro ry{Dona. (pam, rypc [S,errponnun
F.}?cl / IO.M. Opo,oD, B.I1 lllmus. - M. : (o,occ,20O?. -252c.: PemM nocryna:
- hltpr/,$w.studentlibrary,o,/b@k/1S8N9785953205405,html

s) nepro,uqecxne aaaHff :

LADrcMadsallxr q @BpeMerE
2.AIrcMarurallh B npoNuMeHfi od.
3.BecmnrMam&ctloeHsr.
4,8@m{ft MITY (Cld0b,
5,Befunr MI'Iy trM.E.3.6alada. Cepm "Ilp,6opocrpoe{{e".
6.Bem,(MI"Iy xM.H.3.Bala,@a, Ceptr (M@,soop@ixeD.
7. IrBem E cunx yl.6sa 3@leHol M@nHoctloesre,
8.xrDe@rBqcu{xyee6HdeleaeHd. Ip,6opocrpoe{ne.
9.XlEflt Bucuxx yqe6H s6eAetsdi. 3nerrloM€rurxa
lo.M€mlpolma, a@Mar4arr.r. yrpareHu€.

.) nporrauM"oe oGcn€qe"re { Irxr.pneFpaypcH:



ljlsm Molhcad, Malht Simulinl x np.
2.PeclTc! 5nenlofl fl on 6ffi nuorErar Bnry.
3.l4rE}[a-per?cn:

http://a.p.npei.ac.n oldeldrilt/i
hn!J/@rivod.6m;
htD://w.Defos.@e
httpr/w.ABB.@D
htrpr/$/w.rcB.d€
Ittpr/w.Sinas-cm
http://w,Tlcm
http://eldrive(m.u;

htt!://n!tla!. httpr/w,ruchircd6ign.@m;

7. MATEPIIAJII,HO.TEXHI'qEC(OE OEECIIETIEIIIIE /UICqUIUITIHEI

l.llporpa Mio-mnapamc o6ecneeEn. , Myn6rHMerulHhe cpenma
xoMnButlH* u&@. !yn. 221-2 x 223-2.

2.Cft{nd 3rexiloDpreaoB (oMtrbbrep"orc ynp@@r, B pme
yaantrom a@,ra s ryn. 221-2.
3.3,€rr!oEm€o6paoBaHLsHeFcr?cE:

. ,emlDf,ftbfr xo{cnem ,eruri;

. ,emPoniEe MP ( ,a60paroPEq pa60ai

. uenponn,. MP no cdooo,fu{o, potoE cryneHrcB,

Pa6o@ DporrauMa c Ipe6oMbM, OrOC Bo !o
ImpaseEn@ 15.03,04 dlroMar,loqf,r rreo,omecMx .poue@E , npoft3macB,.

Pa6ocyro.!ort! My cocra.H nNd,eccop nadelpu A

Pcu.fl1esr iaB. ceKopoM oryfl nIllU ((pona,, ('.ts.

Pa6o!- npo.p Ma paccMorleHa , oao6pcna xa saceraHnn
x! 3 or (08 , anpetr 20 I 5 .o!a.

l,Luei)0urtrx rd l< rn,i cl tl

Pa6ocu nporr@Ma paccMopeH! n olo6peHa Ha saueAaruu
ko rccsn HanpaMcou, l5 03.04 (ABm aDraq,r ExEonur neax,x
Ns4.r (l0) anp 20l5 r.na.

npoqeccoB npor3.o!.rr)



.l ll( I lll fl ) lBIrri,lr IlrI,l
l\t;1)'lt,.t lltot f .\]l]lLl -lll( IlIlt. IIIlt,t

Pa6oca, rpoDanM! oro6peHa Ha

I lporokon 3accnanx, xad,enpH lv!

P!6ocd nporp*Ma om6peHa H .,2a"2/.24*6*r 'N
npdoxon 3a@aaHx, Mdelpu}t l
1.k!your, <aoeapo, 

-@ B.o hopo enes----

Pa6oq nporydMaoro6peHa Ha a?2/2o2] yqe6Hdx tu-
llporo(oi rr(n, rd! rJ,lc |HM,

Pa6o, nDor pdla olo6*Ha H 

^ 
4,/tz *"a^.0 *,

nporcronl(etrahrr rao.lpH N! J u J)pl4trcB
t*,ot..nn *ui,oror tlbpl 

- 
B.o (opoc e,eB..-&4./-

q4/19 yw6l6r t\!

,,aoo. lpo. pr!. ." ."** 
^" 

J.y!/iit. ,.-"', . .,
nporo(o, racenaHn, Mdcxplr N! ott3p9nata

Pa6ola nporpaMMa oro6peH H 
^ 
&Va /e/ y*6."i 

^n
I lporo(on r.cc!.nri nal|e]asr



M,rrcrcpsBo ool,.roBrHtrr tr nry$ poccqncxon OqrqBlm
oenq,anbnoe m.y!.pcr!€fl troe 66n*crsoe o6p.roE,aenbsoc yqpe ren,c

ELrcrero o6pamBntrnfl
(Rr.ntrMtrp.*{n rocya.DcBeB{b'n ytrDcpc{aer

n €nn Arcrc.HAp, rnnropb€strci r Hmo,!, fpxrolL€Btr{. CmnfloEH!,
(DnIv)

Itscrnryr vu"Hoqroenn,, aBroMo6,nLno'o,pancnupd
(aoelpa AuroMarreu,, rxnonoMcsox npoqeccoB

Axrreu3opoDaHH
pa6ocd nporlaMNs
paccMoTeHa n ono6pexa
3a 3acenaurr m+capd
npojoxo, ly! 21 or 10,06.2016 r.

,\'irtr.n,xtrur Dr6o{rr p.rl
((\,c'cv( tnlrB.rrnrr ) r.rrpotrprRo ur)

Ha'DaBreHnc n.nroroBtrr

AryuBarr,, ELtrDnHena: npooeccop xaoelpH ATn

iAB'uNarrrauxc'e\Honofrcelktr1 npour(uB

lpo$,nL(npor!tuMa) nonrctuDu
K@,+nm{x{ (ft neH, BunrrBxxa - 6a{tua&
OopMao6rreHHc rmcHd,IOT

Pa6ow oporlawa yce6rcfi ltcq,nmsH amlEm{po@a D ea@ percMe{lyeMon

a) OcHotrr& n,rparypa:
l .AH) rrH, ,\.C. C,crc , ynpaBncn"r rnemponljsnoloB [3neq)onxu,
4r, 8yrcB / AHyc,H A.C. M.: Iruarobcxnn noM M3t.2015. -:r7jc.:
hltpr/w.srudentlibsrr.ru,booL/rSBN97853830091 85.hlml
2oH.oorxo, r,6. Tmph ,en?onpnuola ycc6s,&r E.OHnueHko M.: HxU llHopA
M,-2015.294c.:Pex,Mlocryna:htrpi//znaniun.edclrllog.plrp?bookinfe452841, 6Ox9O,16. ISBN 978-5-16 00S674-?
3.CnM oB, f.M.  DbMar,rnpoua{Hbrn rreoponpsBoa s coBpeMeroLrx rxEo,or,ix/r.M. CnM,koB HoBocn6.: HrTy, 2014. tO3 ;.: pcxnu noc,vna:hln,nmim."n €L oC rhplbooktr n 54or'J'SB\, o_8-)./782-2400-l

6) AononHnr.,LHe n"Eparlpa:
l.Bo"nLtroB. ll.B 3iexrpoMcxafl ,sec(He
Packr n (oncrplnpoDarue [3ne lorHL,n

npnuoxB' Mermoo6pa6arLrBeu,x oaflrcB.
peypcl: yce6Hn(/4.B. Bacn,6xoD. B.I tscnu,



A.f. Cxrg.na$e. - Cn6,: flollBH,rka, 201l, 759c.: p€eM nocry.a.
http:/tu1r$,.studedtlibmy.ru,6ook/ts8N9785732509908.1rn1
2,lftuxu, B.I1.CospeMefln& ynpdmeM re$oronceous
npouem{: yqe6uoe neo6,e / B,n. UME, MjO, Ilep]k{. M.: HrU UHOPA-M.
2014.-400c: Pem no.ryna: hnp/-tuim @r/sElog,php 1b@thto=4lol2j/ tSB
973-5-l G005t 62,8
3.Macarur,oB, LB, Mducr?oe{{q SrerrponpnDon!. T, IV-2 [O,.n!o*Bfi pecr?c] /
,LB. M&axlsroB. IO.H. C@m€Bcon, C.K Ko3lDeDj pen. coBo: I(.B. Oporo! iip€a),
Ip - Mt MurHo.rpoeE,., 2072-" -529c,.. - P*,M AerrTa:
hipr/wsM€nilibrary.n,b@Ms8N9785942?5585o.htnl
4.CsM&oq r.M. IIiOpom€ yqporc$a tr Mmponpou4copN B aB"oMals,pomoM
,er?onplmre/f.M.O&soB,lO.B.Ilerpolr,-Hoec,6.: HrTy,2Ot3. 2lt a.: peeM
nocnra: httpl/amim.@n/@talo&php-rbooldnfo=546371/ISBN 97a"5-17a2-22r0-6
l.

B) nep{olxv€coe Erdrr:
l.Am @3rJrh x cospeMeu
2,AmMar3arx, D nDoMl@eHsocu.
3,AmManryk npoq.c@s )dt@elm
4.8€cH"x NdrHocrpoeH{,
5.8€cm,x MrTY (Cr x{HD
6 Be r Mk Ml ry xM.H.1.6ryada. C€prr "nrx6opoc rpome,
7.8ffi( MfT"y e.H.f,6rlareo. f epn{ \Lmc,eHH& fla)M-
8.B€qxr MrTy nv H l.bara a Ceprr -MaBHsapoetue" l
o.LcarHr Po(rf,ckon uuevxtr ur}t. IapM n c cEVu)npMeHM.

10. LkcrH{ sucrmrae6xs @.Hq} MMHcrpoeH,e
Il.rl,Besr EUCU ) (6HB jseaeHnfi. npn6opcrroef,re
l2.rlBefl, Bucmx yqe6Hl lue!.Hxn nprr]r@e Hdtuerrxu a Hdrra
13.!l3kctu BEcErx yce6,u @eAe,,n_ 3n mrDMexem
I4,Mexaloxxr.a, turc afllarh, ynpN€xxe,

r) IlporleMtrc o6areqe",e , ,turerrdrecypcH:

lj1eem Mathcad, Matlat'/SihutiDt , np.
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