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1, TIEJTU OCBOEHVII [WCrIr4rrJt LrHbr

I{elrvH ocBoeHLIs AzcIlurriunH < O cnosbr ytrp aB JreHr{s rexHr4 qecKrrM r4 cr{creMaM r4 f,BJIflIOT'C't

O3HaKOMJIeHLIe 0 OCHOBaMI'r reOpUU aBToMarl,rqe0Koro ylpaBJreHprg u rroJryqeHrre I1

IIaBbIKOB I,ICIOJIb3OBaHI{' COBpeMeHHbrX MeTOAOB AHNTVT3A r,r Ct4HTe3a cl[cTeM aBToM

yn p aB Jr eH r{s Tex H I,I qe c KI,IM Ir cr{ cTeM aM I,L

CryAeHrl,t nonlKHbl usyuuril ocHonHbre rrpuHrlr.rrrbr rrocrpoeHrrr oracreM aBTorvrarr.rqr

yrlpaBneHl4x (Cl\Y), MareMarllqegxufi annapar rdx orrprcaHr4r, ocHoBHbre noKa3,areru

B apr4 ar r..rBuofi .raclz otl
TAKI4M]I{ KAK: ( ATI4KA)

HIJI"IU:

y MHpa. fra

MATI,I]il4

[ItIHLIX

KAX

qecKofo

H OIIEHKI4

KarrecrBa rlpoqeoca )TIpaBneHI{1, yerogrt;" auaIfir3a cvHTe3a manefinrrx, HeluHeftHrn< I4 KpeTr:lLIX

cI4 creM. floHuvram HoBbIe nanpauenvrfl pa3BlaT:zrr coBpeMeunofi reopuu ynpaBrreH vrfl v n MEHSTI; IZX

K peureHr4}o KoHX:peTHbrx 3aAaq

2" MECTO ilI1[CTJJ1TITJIITHbI B CT]PYKTYPE OfIOTI BO

flauuan AlrcqufinprH a orHo cnTcr K o 6ff areJrbHbrM Ar.rcrlr4 nnrrHaM

Kypc recrFro nsazuocnxsali c Apyrr4Mr.r Aucrlunnr.rHaMra

< 3 lerrp orexHr4Ka)), < 3lerrp oH uKp, n Mr{t(ponpou eccopH afl TexHr4Ka)).

B xoAe yue6nofi rpaKTlrKr.r cTyneHrbr Aortrr<rrbr ocBor{Tb rraKer MATLA.B.

3" KOMfIBTEHIIUn OE) IAIOIIIETOC-g, (DOpMI4pyE
P E 3 )/,Jrb TATE O C R O E HVrfr AVICIInTIJIT4HbI

llpoqecc l43yr{eHnfl AI{cuI{nJrHHbr HarrpaBJreH Ha opMr4poBaHr,re c:re4yroquft

cnoco6nocrblo nlpeAcraBJltrb aAeKBarHyro coBpeMerFrHo y ypoBHro gnanuft HayrrHyro

ocHoBe 3nauufl ocHoBHbIX [oJIo)I(eHI4ff, 3axouon r.r MeroAoB ecreorBe]IH[,x Ha)aK rr

(oilK-l).

B pe:ynnrare r.r3yqeHr4r lucuulnr{Hbr cryAeHT Aon}KeH:

3 narn : ocHoBHbIe noJro)KeHr4r coBpeMeHnofi reoprau ylpaBJreHr{.s.

Vuerr: paccqurblBarb lI upoerripoBarb 3JreMeHTbr Lr ycrpoficrna, ocHoBaHHbr(3 H

fr zsu.recrux nprlFrur,rnax 4efi crnux

B.naAers Mero,AaMkI tr,tareuarujrecKoro anurlr3a u MoAenr{poBaHprtu, Teoper

3KCnepr.{MeHTanbHoro zccneAoBaHl,rg TexHnzrlecK}rx clrcTeM.

B



4. CTPYKTYPA I4 C(

O6uas rpyAoeMKocrb Alrcrlr4l

)AE PX(AHTT E Ar4crlr4frJrr{Hbr
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C o4epxaur{e Ar{cqu[Jrr{Hbr

.IIexqnu

Teua 1. <OuroeHbre froHflTr4r 14 orrpeAeJreHr4rr reopuu yflpaBneHlrr).
Crpyrcrypa CAy, nos4eficrnue Ha cr.rcreMy. OopuynupoBaHrre rlenu )/[paBJrr;)Hrr.s B TexH14

accurfnraqus CAV.

BLrfl. II|L CrrCTeMy r4 rrpr,rHrlr{n cyilepno3r4rlr{r.r.
II}I(EHI-,I',

s r CAY)
te ocHoBbI Teop[I4 aBToMErTr4rIecKoI rpa c
]4qecKoto otlLIcaHUfl,3BeHLeB t4 cuc taflu
)Horo ypaBHeHkrr, irepe4aro.ruue dt (ofo

ycrofivunocrr4 B rleJrorvr, neycroftqriBocru. Mero.4 flprznaconrrBirHLrfl.. Hacrornrrfi uelnA l'],
Teua 11 < llpudirlDKeHHbre ivrernr,! r4ccJreAoBaunr ycroftur4Bocrtr r4 aBTor(oJre6anufi>>

MeroA rapMoHllqecroft rzHeapuzelguu. fapuoHu.recKas. rrkrneapksa\vs. nenunefiuocrefi. C

orrpeAeneHr4fl aB'roKoJre6anufr.. rlaclrorHuit MeroA orrpereneHr4q aBroKoJre6anwfi.. Onpe4e"n

aeroKore6anufi;, s sarrrrcnyrofi cr4crgMe. Wccteaonarlze rone6areJrbHbrx rrepe>roAHbrx rr

Onncanrae rrpoqecca, cnoco6u onpeAenenurr [apaN{erpo nepexoAHoro npoil,ecca"
Teua 12 <flucxperHbre cr4creMbr yrrpaBneHr4r)

xoAHarr 14

flonsrue o6 ycroftunBocrl4 nlaneftjrrrx crrcreM. OcrrosHrre olpeAeneHuxyctofiuuBocirrr.
Anre6pauuecxnfr. r<pzrepvfi PaycaifypBr.rua. 9acrornrre Kpr4Tepr.rr4: Muxafirosa. HaLftrnu

orapzSnarzvecKr{e qacrolHbre xapaKTepl,rcrl4.K

Cessr Me)r(Ay BpeMeHHbIMtz r{ x{acrornbrMrz

xapaKTeplrcrvr(aMu. Kopnenrre MeroAbI oueHKr{ KaqecrBa cr4creM yrrpaBnenr4rn. ZHrerpan bre oueFilflI.
tlacrorHrre KpI4Tepr4I4 Kar{ecrBa. Td.{uocrr crrcreM yrrpaBneHr4s B TIarroBr,rx pexr.{Ma>(, coc BISIOItrUE

oIIeHKLI. Kos(f(b[quen:rrr orru6ox, cnoco6br ux onpeAeJreHr4s. Crelent acratr,r3Ma CjAY a
Ha roqHocrr,. rlyncrnrzreJrbHocrb CAy.
Tenra 8 <llosbrilreHr4e KaqecrBa c4creM y[paBneHr4q)
flosrrrrreHrle KarrecrBa lepexoAHbrx npoqeccos. 3aAa.ra cr4HTe3a no 3aAaHHbnd rroKtr]arerm KAT{ECTBA,

plBne4euue flocJreAoBareJrbHbIX r{ napanneJrbHbrx Ko]rpeKTrrpyrcqr4x 3BeHr,eB il 3BeHbeB B l

o6parusrx csszeia.. Cuures KoppenTr4pyrorrlr4x ycrpoficre uo IIAHX. floerrmeHre roqr{oc Teopu:x

IrHBapr4aHTHoclrr u ronr6vnupoBaHHoe ylpaBneHrre. Cuures cr4creM yrrpaBnerrr4x. Melo4n;: HTC3A: IIO

rI4rIoBbIM craHAaprHbrM ypaBHeHr{rM. KopHeBbrM MeroAaM, rro IAr{X. Merol [pocrpa
cocro.sHrafi.
Teua 9 <Herunefinrre cl4creMbD)
Onpe4eleune HeruHefiHbIX cl{crenltr. OcHosHbIe BI4Abr neluHerlHrrx 3BeHbeB (lAY u ax
xapaKTepr{cTrrKr..r.

Teua 10 <To-rHr,re MeroAbr krccne,4oBanux ycrofivrlBocrrr r.r aBToKoJre6auvft>>

MeroA $asonoii rrJrocKocrz. (Daso4rre rpzreKTopr4u o6rrKHoseHHbrx mlneitur,x cucreru. Or

oco6rrx rorreK rr rpaeKTopraft, ronegeHrze lpaeKToprafi Ha rrJrocKocrr4. Oa:loebre rpaer(Topr4 CAV c

neluuefiurrvr.r 3BeHbsMr{. Oasonrrg TpaeKTopr{H r4 MeroA Toqeqr{brx npeo6parosanvii. [.
Jlxnynona: (fynrcqrau Il-anyHona, rdopeuu o6 ycroftuzBocrr{, acr4Mrrrornqecrtofi ycrofiuu TV,

. ,[re

r4caHnt{.

BJII4,fl]]14E)

llonona.



OcHosHrIe TIoHJITTII I4 orlpeAeneurln. KnanroBaHrre crrrHiura Ho BpeMeHv) yp{lBHrc)
ypoBHIo. Mo4y:raqut cI4rHaJroB , nb.gst MoAynrqr{r4. Zrr,rnynrcubre oJreMer{Tr,r tr r4x
XapaKTOpI4CTI,IK].L

Tenra 13 <MaleivrarvqecKoe ouuchuze r4MrrynbcHbrx oneM HToB c aMrrnnTynHo-rrMrryJrbc)
uo4yrxqueft>
Penrerramre (fynr<qzu. PasHocrHdIe ypannenrtx[geusHr,rfi nlrnymcHtrfi g.rreMeHT 14: ero
xapaKTepr4 cTr4Ktr.

Tenra 14 <YpanueHtrfl., leperarorrfrHe SyuKr]nr4urracrorHbre xapaKTepr,rcrr.rKr4 r4MrrynbcH
Vpanuenur ll [epeAaroqHble $yngqzrz peBoMKHyr]brx r4Mrrynbcr{brx clrcrer,l. (leoficrBa notr

pa3oMKHyrbIX I4 3aMKHyrbrx I4MrryJrbcHbrx cr4creM c eAr.rHr4r{Hofr ra nee4uHu.{Hoft o6paruofi
kIMnyJIbcHbIM SreMeHToM Ha nrxof4e, c vMrIynbcHr,IM 3JreMeHToM B qenz o6parHofi cBssx4.
Ycrofi .rraeo cm runefi nbrx r.,rMnynb cHr,rx cr4 creM.
Tervr a 1 5 <Merc,4 br anarrrLrBHoro ylpaBreFrr.Ls )
Cr:pyrrypu aAarITLIBHbrx clzcreM;ilnpaueHzr. (Dyurqvlr KaqecrBa. Mero4u rror4cKa 3Kcr
Kpurepuu I{ anropLITMbI caMoHacr]pofiru. Cucrerrmr aAalrr4BHoro ynpaB.rrenras. Crac'renru
gKcrpeManbHoro ylpaBneHz-t{ }I perynnpoBanufl. Cncreurr c MoAenF,ro, clrcreMbr c rr
MoAenblo. Cucrevu, ocHoBaHHbre Ha MeroAax cny.rafiHoro rrolrcKa.

Tentr flpaKTr{qecrcrax s ausrrlfi

Tema J\!1. I4cc:r,e4onala.:z.e Au:aaMlrHecKlrx xapaKTepr4crr4K Tr4rroBbrx 3BeHbeB.
Tenaa J\b 2. Llcurc[oBaHr,re qacrorHbrx xapaKrepr,rcrzx cAV.
Tervra J\b 3. Irlccrre4oBanne ycroff.rllnocru mlHeftnrx CAV.
Terraa J\b 4. Oqerxa KatrecrBa rrepexoAHolo rpoqecoa CAV.
Telra Il! 5. Vny.rnreHl.Ie Kaqecrna $poqecca perynr'LpoBaHus. CAY nne4eHr,reM rrocJl
Kopper(rlrpyrorrlux ycrpo ft crn.
Terrra J\s 6. IrlccleaoBaHr4e cr4creMsr c 3ara3nbrBaHrzreM.

Tenaa J\b 7 "WccteloBaHl{e nvnav,rtKkr neruuefiuux aBToMarnqeoKr4x crlcreM.
Tevra Nb 8. IzlccleAoBaHlre 1lz'Hav.r4Kr4 penefiHoft cIacreMr,r c rn6xofi o6parHol& cBr3bro.
Tervra l\! 9. ?Iccle4oBaHne rarunym,lnr,rx CAV.
Teua J\b 1 0. I4cc;ne4oBaHlre cucreMr,I ynpaBJreHr{-fl rrecrarluoHapHbrM o6rexrolr.

5. OBPA3OBATEJIbHbIE TEXHOJIOTI4I{

14 Bper\4 uLl
C'I'ATTT I(I4E

(pyHt<qufr. rlacrorurre xapaKTepI4c[IzKI{ pa3oMruyrbrx rrMrrynbcHbrx cr4cl]eu. [Iepe4rLrovn Synnqnrr

cpIcTeM)

TOqIIEIX

cBq3blo, c

yMa.

BaeMOIzt

lrlsyuenue rr4crJr4nnvrnH <()cnosbl y[paBJreHr.rr rexHrrqecKr{Mr{ cucleMaMrrr) npegrronara.er
He TOJTEKO 3anOMI{HaHI,Ie II IIOHT4MAHI.d9,HO lr al{ilrrl
yMeHns I{ HaBrIKI{, sBJlsrotrlzecs ociHosoft craHoBJIe
cpeAcrB a Ar,rcqrr[nr,rHrr < O cuoebr yrrp aBneHr,r.fl TexH

$opnrzponaurr lKJrroqeBbrx KoMrreTenuufr 6y4yrqer
fitx p ewm3 ar\Lrkr xouneres']r'H o crH oro n oAX

rrp oqecc r.rHTepaKTlrnurre o 6pa: o e arerlrHrle rexHo



eanu3a\uu KoMleTeHTHocTHoIo IOAX oAa rrl
CKI,IMId CI,ICTEMAMI,I)).

A l.nfl TEKyIIIEI'O K()
MEXYTOIIHOIZ AT'IECT'AUU
vrfl, AIICqTIIIIJIIIHbIyrrEBHO-METOAAIIECKOE OEECTT

CAMO cToqTEJrbHorz pAE oThr CTyAEHTOB

Atts or(eHKLt reKyrrlero KoHTpons .FcneBaeMocrr.r cryAeHToB rr
pefr rlilrr-r<oHTpoJrr, np oBoArzMbrx pouacno rrpzHfl lroMy B yur,r Bepcurere rp afi uxy.

llp orvrexrytorrHar a:rrecraqiar - 3 alrer.

1. floragalella KatrecrBa nepdxo4nux pexr.rMoB CAy.
2. Onucanue Ar.rcKperHbrx cu{reu c .rroMorrlbrc p€L3HocrHbrx ypanneuraft.
3. Onruua:mrue CAY.
4. Meroanr rroBbrrrreHras, ctary\'recxc ii ro.ruocrz CAY.
5. Vcrofi.{unrre rd Mr{r{r{Manrrlo-$asoBbre 3BeHb.rr"

BOTII'OCbI
n pe{ruu'-KonTpoJrro suaHrft cryAeHToE

Peftraur-roHrpon llbl
1 . flocrpou rr norapn(plrnqec5ue qaororHbre xapaKrepr,rcrr.rKrr :

H(s)=- 100t's(l's+1)
-- \" / 

(0.02.s + 1)(l).01's2 + 0.05.s + 1) 
'

2. flocrporz rr rorapn Snauuecicr.re qaororHbre xapaKTepncruKr,r :

H(s): +1)--\-1 2 +0.2.r+l)

3 . flocrpourr norapuQut tqecKr,re qacrorHbre xapaKrepr,rcrrrKrr :

I{3yqefrr{rr

Ilto
n

II]IHITE

4.

5.

6.

.FI(s) =

rro*pourr norapu(fnaz*:i:: 
"".r"lTJ:s .qo.oor ." + r;

rr\d/--l'"' 
(0.01.s+1)(0.05s+1)(s+1)'

flocrpomrr norapu(p apaKrepr,rsrr{Kr,r:
.(0.001 .s + 1)

l5s2 + 0.6.s + 1)(s + 1) 
'

llo crpourr rorapu(f nazqecTr4 e qacrorHbre xapaKrepr{crr{Kkr :



bre xapaKTepr{cTr,rKr4 :

001 .s + l)(0.002 .s + 1)

.01 .s + 1)(0"04.s + 1)

bre xapaKTeprrcTr,rKr.r :

50'(0.00s.s + tr)

01 .s + t)'z(0.04.s + 1) 
'

r-rourpolr Jtlb2

oft cucrerurr. Oupe4enulrb, 14 crroJrb3,yr Kp
renaa unz ner?

100

20s3 +10s2 +9ls+1'
2. 3a4ana ilepeAaroqHar $yuSurrs 3aMrcuyroft czcre u. Onpe4eJrprtb, r4crronrsyrl

ycrofivu.eocrn M ycrofruuna crrcreMa r,rlr.r ner?
1000H(s)

(25. s + 1)(0.1 's + 1)(0.01 's + 1) + 1000

a 3a4asa nepeAaroqHafl pit3oMKHyrrcft cr,rcrerurr. Oupe4elrarb, r,rclonb3yt
ftqnsa 3aMKHyra-s cilcreMa unu uer?

50

ycroft .runo crz JHaft rnracra,

H(
(25. s + l)(0.1 .s + 1)(0.01 .s + 1)

Peft ruur-xo urponr J''lb3

fl 3aMKHyroft cucreurr. Onpe4enurb, r.rorroJrb3'Fs Kfrr.r

2.

3.

10

1. 3a4asanepeAaroqnar r[y
ycroftvunocru fypnuqa, I,IqI,IBA cllcTeMa ulpl ner?

100

sa+20s3+10s2+91s+50

3aAaua [epeAarotruaa Qyurqrur pa3oMKHyrofi cucreuu. Oupe4errr4Tb, r{cnonmys K

ycrofi uunocrn Haftxsr.rcra, ycroftqr,rBa 3aMKHyrafl. cr4cretua ulu uer?

H(s) = 1

(25 .s + 1)(0, 1.s + 1X0"01.s + 1)

3 a4aua ilepe.qaroqnar (pyuxqur. OnpegeJrurb, Tr.rrr 3BeHa.

H(s)
(0.001.s2 + 0.1 1.s + 1)

4. Onpe4ernrb 3HaqeHHe (fa:u npu (a + 0) v (o + -)
H(s) =

50.(0.005.s + 1)

s. (0.01. s + 1)'z(0.04. s + 1)

5. Oupe4erurrb 3HarreHr,re qacrorbr cpe3a Ans nepeAaroquoft $yunqnu

H(s) = (0.5.s+1)(0.1.s+1)

utepuir.



6. flo saAarrHofi uepe4aroquoft (fyurqzn onpeAenr4Tb Ln KaKr,rx rr.rroBbr.K 3BeHE,eB

FI(s) =
l0s(1+ 0.0ls)

0.01s2+0.2s+1

flo Aanuoft repe,4arorruofi (pynxquu H(s) - 3tr-s00l KaqecrBeHHo Hoo6pasr.rrr

xapaKrepr{crr.rKr.r h(t,), A(ro), <p(rl1)

llo npunre4eHnoMy ypaBHeHuro cocraBr.rrb orpyKTypHyro cxeMy

2y' (r) + 4 y' (t) + y(t) = x(t)

-

8.

9. Oup e4erurb Ar{anir oH r,BMeHeHr4.s rrapaMerpa
o6parnoft cBs3bro CAY, ycroftuuna.

K, upra KoropoM 3aMKr{yrarr e,qr{Hr.ar

2s
woo,(s) = s'+s'+los+K

Bonpocrr K 3arrery rro Kypcy <Ocnonu y[paBJreHl{fl TexHIrqecKI{MI{ cucle
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