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1. r{EJrrr ocBoEHr4rI Ar{CIIr4[Jrr4Hbr

I{elruu ocBoeHr,rr ArrcqurrJrrrHlr (OcHoB6r yfipaBJrenr.rr rexur.rqecn{Mr,r tllJrtloTc.rr

o3HaKOMJIeHr{e C ocHoBaMr.r Teoplfl4 aBTOMaTfiqeCKOTO ylpaBJreHl,Iff I,I rIOJryrreHIl AKTI,IqCCKI]X

HABbIKOB I4CIIOIIb3OBAHII' COBPEMEHHbIX METOIOB AHAJ'U3A 
'I 

CIZHTE3A CIIC'IEM

yrrpaBJreHrlt TexHLIqecKI4MH CT4CToMaMI{.

LTyAeHTr,r AOJIII{HbT r.I3rII4Tb OCrrOBHbre IpI,rHrII{[Er nocTpoeHll Cr4cTeM

yrlpaBreHr{r (CAV), trarerlraruuecrv fi anuapar rrx orrficaurrr, ocHoBubre rro 14 OIIEHKII

r{aqecrBa rrpoqecca yttpaBJleHr,rr, MeroALr aruvna cLIHTe3a nzsefiur,rx.

cucreM. floHl4^darr HoBBle HarrpaBJreif.fiX pA3gtrtvfr conpelreurofi Teopurr ynpaBJreHr{t

K pelrgHrzro KoHKpeTHbrx 3a.qaq

2. MECTO Ar4crlr4rrJrrrHbr B cTpyKTypE olrorr Bo

.{axuaa 4rcqunJrr4na orHocr,rrcl{ r o6sgare*Hrrl4 Arzcq}InJrr4HaM Bapuarunnoft

Kypc recuo B3ar4MocBs3au c .4pyrr4Mn Ar4crIr4[JruHaMIr raKI4Mr,r KaK:

<3rexrporexruar<a>, <SlerrpoHr4Ka r{ MaKponpoueccopua, TexHuKa).

B xo4e ;nre6noft flpaxTr4rrr cryneHTlr,UoJrxHr,r ocnor4Tb rraKer MATLAB.

3. KOMIIETEIIUI4II OByTIAIOI{EIOCq,
PE3YJIb TATE O CB OEHK.f, AI{CIII{TIJI.IIHbI

flpoqecc r.rsyreru4r .qrrc{trnjruurJ HarrpaBJreH na $oplruponau[e cre.ryrorurzfr

3r(cnepI,IMeHTaJILHOrO ITCCJIeAOBaHU' TeXHIITIeCKI4X CI,ICTeM.

u ArrcKpeTHbIX

npr,IMeHrTb r4x

oIIOn

<lMarenarzna>

pa3Jtr,rqHblx



4. CTpyKTypA I,I COAEPXAHI4E AIICqUIIJII4HbI
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o[peAereHr.rs Teopu]r
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o I 1 2 l/100

2
J-U4HefiHbre cr4creMbr
ynp aBJreHr,r{.

o z-) 1 z 2 t/33

3

Marelraruqecroe
onl{caHlle 3BeHbeB H
CAY

o 4-5 2 2 2t50

4
Xaparrepucruru
3BEHbEB I' CIiCTEM

6 6-7 2 4 5 3t50
pefirunr-rourp

orb Ne 1

5
flepegarovusre
Qyunquu CAV 6 8-9 2 4 5 3/50

6 Vcrofi.rusocrr CAV 6 10 2 4 5 3/50

7
Kaqecrro fipoqeccoB
ynpaBJreHr.r.{ 6 11 I 2 2 ':2/66

8
Llosrmrenae KaqecrBa
cIlcTeM y[paBJleHr4t 6 t2 I 2 3 IIJJ

pefiTnr{r-(oHTp
orb J'{!2

9
Herutrefisrre cucreMbr
ynpaBneHHr. 6 IJ I 3/60

10
Merogst ficcJre.qoBaHr.rt
ycToftqr,IBocTx rI
aBToKoJre6aHxfi

o 14 I 4 4 2t40

l1 AUCKpeTHbre cacTeMbr
ynpaBJreHu.,r 6 15 I 2 /l 2.t66

12

MareMarr.IqecKoe
onucaHr,re IIMnyJlbcHbIx
3JIEMEHTOB C AMTIJII{-

TyAHO-rrMIIyrbcHoi
MOAynrur4ei

6 16 1 2 4 2',/66

13

VpanueHur, nepeAa-
TorrHbre <fyHxqzra s
qACTOTHbIE

xapaKTepr,rcTrrKI.t

HMrlyJl6CHbrx CrroTeM

6 l7 I 2 4 2^16

I4 Mero4u a4anrr-rnHoro

YIIPABJIEHI,I'
6 18
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5 2t66
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Cogepxanue gucqHIrJrrrHLI

"llercqur.r
Tema 1. <Ocnoaubre [oHrrr4t r4 onpeAeneHr4, Teopr4r4 ylpaBneHr4r).

Crpyxrypa CAY, nos4eiic.reue u a cvc.reMy . @opMynr.rponaHr.re qenr4 yfipaBreH]arfi .B

9KoHoMr.rqecxr4x I{ coqrraJrbHrrx crrcreMax. Klacct6araulu CAy.
Teua 2, <Jluuefisue cucre\4bT vrtDaBJTeHris))
MateMatfiqecxoe onucaHrre CAY. Bo:4eftcrnur Ha cr4creMy 14 nprrHqr,Itr
Jluueapn:aqzx ypamrenuft Bo3Myr{enHoro .qBr4xenr.i.,r.
Teua 3, <MareMarfi.rgcroe onvcaHr.re 3Benren u CAV>
Matervratfi'recxue ocHoBbr reopulz aBToMarurrecKoro ynpaB:reHr.I{. flon*ue onepar
soprrmr uarerr.rarlrqecKoro orlncaHlrs 3BeHbeB 14 crzcreM yripa re]flvs: coKpauleHHatr
4IaQ$epeuqaa:muoro ypaBHeHr,rr, [epeAarorrubre $ynrqrElt. Ilopr4or
Teua 4, <XapaxrepracrrzKrr 3BeH6eB r,r cr4creM>
Bpeueurrre xapaKreprrcrr4rr4. Eqr4nraqHas SyHr<qr.rx u 4e:ura Synr<qrzx, onpe,qer
neconal qpyurcqzlr r4 rrx onpeAenenrre.
Terra 5. <flepe4aro.rlnre SyHKr{uE CAy))
Ilepe4aro.rnrre Syirrqrarz CAY no ynpaBnsrouleMy r.r Bo3Myn{arcu{eMy

ycrofi'{r'IBocru B qe:rou, neycroftrr4 Bocrr4. Merog llpunacoBblBaxur. gacrornrrfi lre
Ten'ra 11 < rlpr.r6:rrzxennrre MerJrbr r,cc-rreAonauux y-rofivrzBocrr4 rz aBToKoJre6anuft>
Mero4 rapuourzuecroft :rraHeaprzsaqraz. fapuourzqecKat rr.iHeapr4saqux uellrnei
ofipeIereHr4s aBronone6au[ft. r{acrornufi lteroA oflpeAeneHr.i, asror<o:re6anrzft.
astoKore6aHr4fi n saur<ryroft cl4creMe. I4cc:re40rauue rone6aremurrx IIepexoArIliIX
Onrzcanue flpoqecca, cnoco6rr onpeAeneHr4r rrapaMerpoB rrepgxoAHoro trpoqecca,

llouxlre o6 yctoilqrznocru nrzueitssx cr.rcrerr,r. OcuoeHbre olrpeAeJreHrz, ycro
A:rre6pazuecnufi r<przreprzft Payca-f1peuqa. r{acrornrre Kpr4Tepr.ru: M}rxaftnosa.
Pacnpocrpanenue r<purepr.rx HafiKBlrcra Ha Jrorapnsrrauuecrue qacrorHbre
TeMa 7 <Ka.recrso rrpoqeccoB yrrpaBneHr4r>.
IlocrpoeHrae xprznofi nepexo4noro [pouecca. Cn.rsr lrelr4y epeMenHbrMrz r.I

xapaxreprrcrr4KaMr.r. Kopuenue iraerorbr orIeHKr4 KarlecrBa crzcreM ynpasreHriq, I,In.rer
9acrorurre r<przrepr4rz KaqecrBa. Toqnoc,lt clzcreM yrrpaBJrerr"" 

" 
,r-aro"ro p"rn,ur*,

orIeHKz. KosS$raqzenrrr o[ru6or<, cnoco6H ux olpeAereHr.r.s, Crenenr u"rirr.r"a I{ EE BJII4'HLIE
Ha roqrrocrb. 9yrcrnv relruocrr CAY.
Teua 8 <IloruureHue KaqecrBa cr4creM yrrpaBneHr.r.f,)
flosrtrtreHlle xaqecrBa fiepexoAl{brx npoqeccoB. 3a4aua cuu.rosa rro 3anaHH6M n

pa3oMKHyroff 14 3alrrnyrofi cracreM. Crarz.lecKlze 14 acrarlIqeLrKr4e cr{creM6r, rI
acrar sua. 3ar<onr,r perylzponauux. flpeo6pa3oBaune crpyKrypHbrx cxeM.
TeMa 6 <Ycroftqusocrr CAV,,.

Henr4HefrHblMfi 3BeHbrMrr. (Da-:onlte rpaerctopl4rz rz MeroA Touevnrrx npeo6pagosi tfift.
Jlxnynona: Synrqrzrz JlxnynoB4 TeopeMbr o6 ycroft.rznocru, acrrMrrrorr4qecKofr ycroi

czcreun. ,{ne

ofiIICaHI4t.

flepexognax u

rtro ouru6xe grrr

orIeHKr4.

KAIIECTBA.
Bnegeur're uocregoBareJlbHbrx I{ 

',ap 
lJreJrbH'rx Koppe*Trrprour4 x 3BeHbeB 14 gBeHbl

o6paruux cna:efi. Cuureg KoppeKrr4pyroql.rx ycrpoficrn no JIA9X. Iosrruenr.ie ro
qenu

Teoprar
L{HBaprraHTHocrIl r.r r<ott6ranuponauHoe yfipaBneHlre. Cuureg cucreu ynpannenux. M Ahr cr4HTe3a: IIo
TI4noBbrM craH4aprHbrM ypaBHeHr.rrM. KopHeBr,rM MeroAaM, no JIAI{X. Meroa
cocrosgzft.
Teua 9 <HelrznefiHlre cucrenru>
onpe4enenue nenuueiturx cucreu. ocnonulre BTTALI HeJrrzHefinrrx sseHres cAy u
xapaKTepIIcTr4KIC.

Teua 10 <Tovntre uero4br IjccneloBanrzr ycroftur.mocrra u asroKore6aHrzft>
Mero4 $asonoii nJrocKocrlr. (Da:ontre rpaerropl.ru o6ur<Honennrrx ;runeftnux
oco6rx roqer rz rpaerropufi, noBeneHrzs rpaer<ropaii ua nriocr<ocrrz. (DasoBrre

Onpe4elenrze
CAV c

p.M. flonoea.

Cnoco6rr

T erwa 12 <.{ucrpernrre cucreMbr ynpaBre}rr4s)



Octrosnrre nougrr.rr u olpeAeJreHfis. KraHTosaHr.re
ypoBuro. Mogynxqza cr4rHaJroB, Br.rAbr Mo4yJr{r{u[.

cr4rHana Fo BpeMeHr4, ypoBr{to r4

Irlrranyrr,cusre e:reMer-rrEr 11 LlK

3JICM()HT

xapaKl€p14CTLIK14.

Terua 13 <Marelrarrz.{ecKoe
uo1ynxquefi>

olr{caHrre I4MnyJIr,cHbrx 3JIeMeHTOB

T_ema 14 <Yparueuux, fiepe.{arorrHbre $yurcqru u uacrorubre xaparTeprrcrr4r{l4\r-^---^-,--- ,_ _-_ -Vpalnenux u nepeAaroqubre ft ynrcqaz pa:ournyr6lx r4MrryJrbcubrx clrcreM.
$ynrquft . rlacrornrre xapaxrep{orr4rr4 pa3oMKnyrbrx

Vcrofiqzeocrr nrrHeftH;x r{MltynboHbrx c}rcreM.
o6parnoii

Tenra 1 5 <Mero4r,r a4anrrzBuoro vrrDaBJreHr4r)

Te*tr npaxrr.rvecnr.rx :airRruft

Peurerqarrre Synrqnu. Pasuocr:urre ypanuenrar I,Igea.nrnrrft unanylrcHuii
xapaKTepllcTr4KI4.

Terrra Np1. I4ccnegonaurae gnHal4rzqecrr.rx xapaKTeprzcrr4K TarloBbD( 3BeH6eB.
Teua JS 2, I{ccne4oranrze uacrornbrx xaparrepzcrur< CAV.
Terr.ra J\b 3. tr{cclegonanue ycrofiuunocru luneftnrx CAV.
Telra l\i: 4, Oqenra r<auecrra repexoAHoro npoqecca CAy.

$ynt<4r.rlr
ofi cB'3blo, c

I

nor::reaQearersHnx
I

I

I

I

I

TeMa Ns 5. Vlyurueuue r<aqecrtsa npoqecca peryJrupoBaHuq CAy BBeIeHr{eM
KoppeKTr,rpyorqux ycrpof crB
Terraa J\b 6. tr4ccne4onanze cucreMr,r c 3a[a3AbrBaHrz eM.
Teua J\i: 7 ,I4ceneponaxue Av HaMr4KIz HenI,HeftH'D( aBToMarr4'ecKvx crrcreM.
Terraa N'g 8. tr{ccne4onauze .qrzHar4r.rKr4 peJreftnoii crzcreuu c ru6r<ofi o6parnofi 

"unruro.lTeua N 9. lIcute4onanne raunynrurr,x CAV.
Teua }M0. llccne,qonalrue crrcreMbr yrrpaBneHr.rr Hecraur,roHapHbrM o6rex.rou.

5. OSPA3OBATEJ]IbHbIE TEXHONOTI4I4

I4syveuue 4ucqr,rumtubr (OcHoBbr y[paBreHr.rs rexHttrrecKuMr.r
He roJrbr(o 3anoMprlIalJtte fi rroHrrMaHl{e, Ho ri aHanras, cunre:, peo:rer<crzm, lpoprrarq:yer

qpelnoJraraer

ctpyxryprr a4anrr4B'6rx crzcreM ynpaBJre'r4r. @yunqrau r<avbcrna. MeroAsr uoucra drprp"*yra.Kpurepur'r u anropl4TMbr caMonacrpoftr<u. cucreurr a.qanrr.BHoro yflpaBneHr.rr. crzcreiunr'
gKcrpeManblloro yIIpaBJIeHIr,{ n pefyJn4poBaHr4r. Cucr:elrr,r c ivo4enlro, cr4creMLr c noilqrpauraeiraofi
MoAeJrnro. Crzcreuri, ocuoBarrHbre Ha MeroAax cnyvafinoro noucxa. i 

'

)a{elrllt I'I HaabIKI'I, tBntlolqllec-s ocuosoii craHonreHlrt cfleqfianflcra-npoSeccu6uana.lQ4uar<o ro:6ro
cpeAcrBa Ar{currn:runu <ocHonrr ylpaBjlenr,rr rexnr4qecKr4Ml4 a""re*u*uri ,r"40r1uto.f"E 4r"
qpoplrraponauux KJrroqeBErx KoMlerenqrzit 6yayruero cfierlr4ul4cra. i

[ta pealmzal4uu KoMrrereuTnocrgoro rro.4xoAa rrpernaraercs rzurerpuponarr i v,re6H6rft
npouecc r4HTepaKTuBHbIe o6pa-:onatelrnrre rexrroJrorrir4, BKrroqar rzn60puiurzoHHrre fiKoMMyHaKaqLroHHbre rexHoJrorun (7IKT), npu ocyrqecrBreHrjr4 pa3nr4qnr,rx nzaon yve$rxofi pa6our:

- yue6uyro 4ncryccuro; i

- 3JreKrpoHHbre cpe4crna o6y.reuzr (clafil-ner<qrrr4. KoMrrbrorepHura ,."rori;
- ,qlrcraHqrr onnrre (cerenrre) TexHonorr4lz. i

Teu cari,rrnr co3,qaorcr ycJro Br4A lIrfl peuru3a\I,Ir,r KoMrrereHTHo"ttoao oor,*ooJ IlpI{ rByrreHEr4
.qncqlrIrnlrHbl <Ocnonrr ynpauenrz.f, TexHr4qecro4Mll crrcreMaMll)). | -



Telrl cal,rrnr cogAarorct ycJloBrzfi ,qJrr pea!,rri3arlr4u KoMrrereuTHocrHoro o
4r.rcqunlrzurr <OcHoBBr yfipalJreHl{r rexnrrqecKrrMlr crlcreMqMr4).

[pr,r r43yqeHr.ru

HTPOJI'T
IIo
a

Bepcut

6. OIIEHOTIIIbIE CPEACTBA 
^Jrfl, 

TEKVITIEITCT
YCIIEBAEMOCTI/I, TPOMEXYTOqIIOff ATT]ICT
I{TOIAM OCBOEHI4'I
YTTEETIO-METOroTITE CKOE! r \r;L{'lr lrr \/l\\-rt)
CAMOCTOSTEJIbI{Ofr PAEOTbI CTYNEHTOB

Yc:roft' .rsrre u Nrr,ruuuanrno-dagoBbre 3BeHE .

BOnPOCbI
x pefirnur-nourpomo snanr.rft cryAeHToB

Pefi rr,rnr-r<onrnonr J',lb I
1. [Iocrpourr norapn$uu.recr<ae qacrorHhre xapa(Tepr{cruKra:

H(s) =
100. s(l 's + 1)

(0.02. s + 1)(0.01.s'z + 0.05. s+ 1)
2. flompourr :rorapu(frrauuecr<ze qacrorubre xaparrepr,rcrr{Kr.r:

H(s) =

OE

1.

2.

3.

4.
5.

4.

3. flocrpoarr lorapfi(bMr.rqecKr.re qacrornbre xapaKTeprlcruKr4:

rr/ ^\ 100.(0.05.s+1)(0.005.s+1)
;-------------:i=

s' .(0.01.s' +0.02.s+1)

flocrponrr norapra$lruuecxze .racrorHbre xapa(Tepr,rcrrlKrr :

ni') = ---190't1o'oo1 "tl' (0.01.s+l)(0.05s+1)(s+1)'

Ilocrpourr norapr.r$uuuecrrne qacrorHbre xapa(Tep vc.tllKr4:

O,-.., _ 100.s.(0.001.s+l)
(0.01.s + 1)(0.25s2 + 0.6.s + l)(s + 1) 

'

,{m oUeEKrr reKyr[ero KoHTpors ycneBaeMqcrr.r cryAeHToB :trl
pefirr4Hr-KoHTpors, npoBo,quMbrx corJracHo rrpr4nrroMy B yni.lsepcftrere rpa$fincy,rT-^ - -^---- -----,-

s. (0.05. s + 1)(0.01's2 + 0.2. s + t)

6, Ilocrpourr norapulpruu.recxue qacrorHbre xapaxTepr,rcrr{Kr4:



H(s) =

7. Ilocrpor.nr .norapra$lruuecr<ue qacrorHbre

50. 0.001.s+1)(0. .,r + 1)

.(0.01.s + 1)( +1)

'',..\ _ 50. (0.001. s + l)(0.
"\'i - s'(0Jfi+iX0I

CTI{KI4:
.,r+1

.^r+1)

8. flocrpouru norapu([uu.recrr.re qacrorHbre

H(s) =
50. (0.005 's +

s.(0.01.s +l)'z(0. '^r+l)

1.
Peftr:r.rnr-ronrpolr

3agaua nepe4arouuax lfyuxqux sarrarnyrofi cr.rcreu

ycTofiqnBocTr.I fypBr,rq4 ycTofiqr.rBa cr,rcreua u.nr uer?

Ht.*t = 100
'\.'i - ;r + 2G5+toeF;9-1s + so '

2. 3a"4ana nepe,qaroqHaf (fynxqur pa:orrarnyrofi cucreurr. Onpe4elurr,
ycrofi.ranocru Hafiruuora, ycrofiwma sairannyrar cucreMa r4trr,r uer?

Htl-s) = == = 
'' (25.s+1)(0.1.s+1)(0.01.s+'1)

3. 3agana nepegaroquas 1|yr*qr{r. Oupe4eluru, Tr.rrr 3BeHa.

H(t) = (ooor.,, *o.rro*r)

4. Onpege:rurr 3Haqenr{e (pasrr upr.r gt -+ 0) u ( al -) co 
)

H(s)= 50 .(0.005 .s + 1)

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

F1(") = luuu 
i

(25.s+1)(0.1.s + l)(0.01.s + l)+ 1000 
i

3a4ana nepeAarounaa $ynr<qrar pa3oM*Hyrofr cr4creui;r, onpe4en"ru, 
"<,rroou]yi, 

oprzreprzft
ycroftuunocrra Hafixnucra, ycrofivr.rna oarrarcnyrax cr,rcheua r,rnr,r ner? 

i

n1'; = 50 
|(25.s +1)(0.1.s+l)(0.01.s + 1) i

5. Oupegelut suarreHr.re qacrorbr cpe:a Ans nepe.4atouupff ![yHr<qur.r

H(s) = 1o

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



6. flo saAaxnoft uepe4aro.ruofi $yurqnu oflpeAemlrl KAKV X TI]IIOBbIX Cocrour CAY

H(s) =
0.0 + 0.2s

7. flo ,{auuofi uepegarounofi @ynrqulr II(s) = g"r-"oot

xapaKrepr,rcrrrKr.r h(t,), A(ro), <p(o)

W (.c\ =

Bonpocrr K sarrery no nypcy <Ocnonbr ynpaBJreuliff Texuurrecrlrllu
< v-^^^,,s,,,,,^.,-,- a1 J\ rr6. Knaccudurauu.r CAY.
7 . Iluneapusulux ypaBueHr.rfi CAV.
8. (Dopuu sanr.rcr.r 4ra(pSepenquarr,H6D('paBHeHrzfi CAy.n \z^-^-"-^---^-9. Xaparrepucrrxra ssenree CAV.

a) BpeMeHHEre;

6) uacrornue;
10. Anepuo4rzuecKoe 3BeHo 1-oro nopx4xa,
I 1, AneprEogl,rvecKoe 3BeHo 2-oro nopr4xa.
12. Kore6ar:elrnoe 3BeHo.
13. Koucepnarreuoe sBeHo.
14. I,Inrerpupy'roqrre 3BeHbr.
15. [nQ$epeuqr.rpyrolqr{e 3BeH6r.
16. 3neno c ttocrornHtrlt 3aJra3rbrBaHueM.
17. Vcroft.rr,rnue ri Mr{HrrMaJrbno-ibagosrre gneHrs.

18, Ilepe.qarovnax Qynxqur u .racrornbre xapaKTepucrr4Klr rrocJreAoBareJrbHo
3EeHbeB.

19. Ilepegarovnar (byHKrI[r u qacrorrrbre xapaKTep[crr,rrr,r napaJrJreJrrno 38eHbeB.
20 , flepuo4utaas. S1'nrqur u uacrorubre xapar(Tepr4crrru 3BeHa, oxBaqennor.o
21. Ilepe4arouune $ynrquu CAV.
22. Ycroftqusocrr JruHeapr.r3oBaur*x CAY.
23. Kpr.rreprafi ycrofiwnocrn fypnuqa.
24. Kpnr epuir ycroft qreocm Haft KBr,rcra.
25. Jlorapr.r(prrar.rvecruff rpurepnft ycrofiuznocrlr Hafixeucra.
26. Kpmepuit ycroftqrsocm Mfixaftlrona.
27 . Cunrez CAV veroaou JIAX.
28. floragarelu Kar{ecrBa flepexo4nrx peNuuor CAY.
29. MeroArr nonbrrxeurlr crarfiqecroft roquocru CAY.
30. Toqsnre uero,qbnrccJreAoBaHvr uennneftnrx CAy.
3 1. r{amoruuft rrleTo,q onpeAeJreHr,rr aBToKoJre6aH.rfi,
32, Onucanue gucrperHrrx crrcreM c rroMorrtrbro pa3uocrubrx ypanueuuft.
3 3 . ,{r.rcrpernoe [peo6pa3oBarrr4e llxmacau ero csoficrsa.
34. flpr-rrraenenrae Ar.rcrperHoro npeo6pa3oBanr.rfi Jlanx,:aca u Z-npeo6pa-:orannn

rrMnyJlbcHbrx cIIcTeM.
35. Onrurraa;lssue CAY.
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