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q"n" ,f"" !#::"12\;:"!":1itr:I#.oor" aBroMaruqec*oro vilpaBneHu' ) r'r3vqeHhe o-6ulux

npHHUHnoB nocTpoeHl'n r/| QynruraoHHpoBaHnfl 
aBTOMarHqecKHx cH-creM ynpaBneHI'tq (cAv)

ycBoeHl4e ocHoBHbIx MeroAoB aHarLBa H cnnrega CAV

-ooyueHl,IeTunoBbIMMOAenflMH3BeHbeBI4cucTeMynpaBJleHl,lfl'
- o6yueune ocHoBHbrrr{ csoficma";;;;,";;*'* o'6"in'oo (Helanr,'cHMo or nx Qt.:uvecrofi

npupoAbl)' r,tra^u,,v .rrc.TeM Mero[aM cHHTe3a
-o6yueHheMeToAaMHccJIeAoBaHugceoficraAI4HaMHqecKHxcHcTeM,MeToA]

cucreM aBTOMarHr{ecKoro pefynHpo BaHHt'

-npno6peTeHuecTyAeHTaMil"u"o'*o"nopacqeTyHMoAenHpoBaHu}ochcTeMynpaBneHHg
AJIflHcnoJlBoBaHHgBnpol,i3BoAcrseHHofiAeflTeJIbHocTH,cBg3aHHoficoxcuyataunefi,
uacrpoftroi.,upazpa6orrofiuacrpofirofirapaspa6orroficl4cTeMuycrpoficre
ynpaBneHuq.

3aAaqanpenoAaBaHl4'AhcuHnIHHbI3aKJItoqaeTQgBnoAnoToBKecTyAeHToBKcneAyrculHM
BhAaMnpoQeccr,roHalssofiAeflTenbHOCTIj:npoeKTHO-KOncrpyrropcrofi'npoI43BOAcrBeHHo-
TeXHoIorhqecrcofi,HayqHo-uccleAoeareIlrcKofit4MoHTaxHo-HanaAo.{HofiAeflTgnbHocTh
yAoBnerBop.r"a norf-#rrocrefi o6urecr"a a rcranusr.rur4poBaHHblx KaApax nyreM noAforoBKl4

cne[HaJ]I4cToBnonpoeKTI4poBaHI4}o'pa:pa6orreH3KaIInyaTauI4|.ic}4cTeMaBToMaTH3aquu
npoH3BoAcTBeHHbIx14TexHoJIo|nqecKuXnpoueccoBu3roToBjleHh,tnpoAyKuHl,tpa3nHt]Hofo
clyxe6uoro Ha3Har{eHl4tl, ynpaBneHl4 g ee xH3HeHHblM ul',lKJlOM t'I KaqecTBoM', KOHTpoIq',

AuarHocrl,lKlr u ucnsl'raHnil'
VcneurrroeI43yqeHHeAI4cIIL{nnLIHst..TeopuraBToMaTLIr{ecKoroynpaBneHH'''[pe4noIa|aeT

npeABaphTeJlbHoe3HaKoMcTBocTyAeHToBcocneAyto[I}iMI,IAl,|cu.LtnJl}lHaMH:BbIcI.IJafMaTeMaThKa
(anQQepeuuHaJrbHoe'HHTe|panbHoe'onepaul4oFlHoeHctIl4cfleHHe,I,tvluefiHalalre6pa,Qyuruut,t
KoMnJreKcHo.o n"pa*."no.o;, Sraanrca ($u:nxa rBepAoro rela)' gneKrpoHl4Ka (onepauuoHHble

ycl4JlHTeIh, 6asosule JIOfuqecKHe 3JleMeHTbl, cxeMOTexHuKa ycrpoilcTa Ha onepauHOHHblx

ycnnr4Tenr{x), reopur ueneil (auanu: qenefi nocro'lHHoro 14 I epeMeHHofo roKa' nepexoAHble

npoueccsr), npofou"trpoBaHhe (narcerst np'KnaAHblx nporpaMM Ans MoAent4poBaHht

AhHaM ullecKI'|X CHCTeM)'

2Mecmoduc4unnuublscmpyKmJ,peocuoauofiohpasoeamenauoiinpoepL,Lubt(oon).
Aucunu*ru ot"o.tt." * O*o'"on"iu""6loxa S'i <AuctrI{TIJII4HbI (rr'to'uynu)> O|OC BO

no HanpaBnanr,onooroToBKI,I 15.03.04 AeroNlar'SaUrnq TeXHOIOfpIqecKI',',IX UpOUeccoB I4 
''pol43-

BOACTB.

TAY 6arrapyeTcq Ha TaKI,IX AI4cqI'I[JII{Hax' KaK: <Bslcuraq MaTeMaTI4Ka>', <ousura>' <Teo-

peTl{qecKl4e ocHOBbI sneKTpoTexHI',IKH )'
3uaHru, nonyqeHHble npn ocBoeHI4I',I TAy, ueo6xoAuubl Ans I{3yqeHI{s AI4CUI4IIIII4H:

<3lexrporu4Ka sneKTporrpr4BoAa), <3lerrpoHHble npQMbIUIneHHbIe ycrpoficrna>' <Mareuatlt-

qecKoe MOAenr,rpoBaHI4e gJIeMeHTOB 3neKTpOH-HOfi rexuurpl)', a TaKXe flpu BbIIIOJIHeHI4U 6atca-

raupcrofi nsrnycxuofi xealu$uraquonnofi pa6orrt

3 Tpe1oeanun K psyflbmamoM ocBoeHun ducqunnuutr:

flpoqecc H3yqeHHr AHCUHnnHHbI HanpaBneu ua QoprvrnpoBaHHe 3JIeMeHTOB cneAyrcuhx

KoMrreTeHrl"il u cootseTcrBl4t4 c ofoc BO ra oofl Bo no AaHHoMy HarpaBneHHn noAforoBKH

cneuHaJlbHOCTH
(Dopnay.nn PoBKa KoM nereHulrll

1"nzu"un""ocrra): Koa

bre KoMnerenqnruH (Q
cnoco6Hocrbto K KoMMyHhKauhu B ycrHon 14

nucsueuHofi $oPt'lax Ha PYccKoM H

HHOCTpaHHOM q3blKax Ans petxeHufl 3aAaq

MexrhqHOCrHOro t'l Mex(ynbrypHol'o



cnoco6HoCTbn K CaMoopraHH3auHH H

HHSopMauHoHHble rexHoJlorHI't, TexHLlKy'

npllKnaAHble [porpaM MHbIe cpeAcrBa npH

perueHH H 3aAaq npooeccHoHaJl bHOI4

Gocoo"o.Tblo ucnoJlwoBarb coBpeMeHHble

rBoBarb n Pa:Pa6o'rrce
HToB PeueHnr nPo6leu'

cBs3aH H blx c aBToMarh3 a\ueil npoH3BoAcrB'

eu6ope Ha ocHoBe aHaJlH3a BapHaHroB

onrnM€IJlbHoro nporH03HpoBaH Hq nocreAcreHil

Goco6Hocrblo yqacrBoBaru n paspa6orrce

TexHI,IqecKofi 4orcyrrleHrauu u' cBfl 3auHofi c

bHbIE KOMIIETEHqHqMI|
cnoco6Hoctblo yqacrBoBarb B pa6orax no

MOAenHpo BaHI4lo npoAyKul4 14'

TexHOJlOf HqecKHX npoueccoB, tl pol43BOACTB'

cpeAcrB H cl4creM aBTO M arH3aUH t',l' Ko HTpoJIs'

aflafHocrl4Kr, HcnblraHuft u ynpaeleunr

npoqeccaMH, xl43HeHHblM uHKnoM flpoAyKul4H

14 ee KaqecTBOM C Hcnorb3oBaHHeM

coBpeMeH Hblx cpeACTB aBroMarH3t4poBaHHofo

npoeKrupoBaHut, no PasPa6orrce

ar ropHTM HqecKofo H nporpaM M HOrO

o6ecneqeHuq cpeAcrB 14 cHcreM aBToMarn3aunH

14 VnDaBJleHl4t npoueccaM14

3aAaHHbtM MeroAuKaM c o6pa6orxofi n

aHz[Jll43OM HX pe3ynbraToB' cocTaBflflTb

onucaH hg BblnoJIHeHH blx HccJleAoB attuil u

noaroraBJlHBarb AaH Hble Ant pa3pa6ornn

H ITVOJIHKAUI,II,T

cnoco6socrbto npoBoAHTb 3KcnepHMeHTbl no

Cnoco6Hocrblo cocraBJlsrb HayqHble orqerll

no BblrlorHeHHOMy 3aAaHHlo H yqacTBOBaTb Bo

BHeApeHHh pe3yn bTaroB HCCJIeAOBaHUI{ 14

pti:pa6oror e o6racru aBroMarn3aq{H

TexHororhqecKux tlpoueccoB H npou3BOACTB'

aBTOMaTh3hpoBaH HOI-O ynpaBneH Hs

xH3HeHHblM uHKnoM npoAyKUl4l4 il ee

B peeynrtare ocBoeHl4q ArrcuI4[JILIHu o6yuaroruufi cq AorNeH :

3numt:
ocHOBHbIe IpI{HIILIIIbI .vl

yIIpaBneHLIs

- cuoco6bl MareMarl'IqecKofo ortl4caHl4q

- qacrorHble I{ ame6pauuecKl{e MeroAbI

3aKoHbI $Yuxul'touuPoBaHI4q ABTOMATUqECKI,IX C14CTEM

CAY
r{ccJIeAoBaHI'Ls aBTOMarl4qecKux cLICTeM'

- BI,I.trbI nelranefiusrx cncreM.

- cnoco6bl KOppeKIIUr4 ceoftcre 3aMKHyrbx cLICTeM

.QopurrnpeAcTaBneHI,I'MaTeMaTI4I{ecKI.IxtuoAelefio6rerrosucI4cTeM
- MeToAbr aHuru3asyn4arnleuraJlbHblx CBOficTB npoqeccoB I',I CI4CTeM y[paBneHHt'



- ocHoBHbIe TIpI,IHUI{nbI ynpaBneHr4fl,

- MeTOAbI cuHTe3a cI'IcTeM yfipaBneHus;

Vuemt:
- cocraBnqrb MaTeMaTuqecKHe MOAenu;

- hcnoJlb3oBarb ocHoBHbre MeroAbl aHaJIu3a CAV so npeueHHoft H qacrorlloil o6lacrsx;

- alalru3t poBarb ycroiluueocrb H Kaqecrao CAY;
- Hcnorrb3oBarb coBpeMeHHble cpeAcrBa BhItrHcJIlaTelsHoI TexHHK14 Arlfl peIUeHHs 3aAaq

aBTOMaTHqecKofo y[paBneHHt.
- [PHMEHqTb METOAbI NOIYI{CHHfl MATEMATHqECKHX MOAENEI4 OObCKTOB

- OopurynupoBarb rpe6onaunr r csQficreav cucreM;

- npoBoAtrrb cpaBHH.relsHsrfi aHaflH3 CsOfiCre AHHaMHqecKHX CtlcreM;

- npoBeprm ycrofi'rtaBocrb cl4creM;

- rpoBoA6rb pacrrer KoppeKThpylourr4x 3BeHbeB Als o6ecneqeHHfl 3aAaHHblx ceoficre cacreM

aBTOMaTI4qecKofo ynpaBneHns.

Bnademt:
- MeroaaMH cocraBreHl4q MareMarsqecKl'lx l'toAelefi CAV;
- HaBbIKaMH npgMeHeHufl MOTOAOB MaTeMaTI4qeCKOfO aHaJlH3a H MOAenhpOBAHAfl'

TeopeTuq ec Ko fo l4 3 KC nepuMe HTaJI bHo Fo l4,ccneAo Ba H ht ;

- MeTO.ll.aM H 14CCJIeAO BdHVlfl cucTeM aBToMaTI,IqecKolo y[paBJIe HUt ;

- MeTOAaMLI ChHTe3a oLICTeM ynpaBneHHfl.

4 Cmpyxmypa u codepxcauue duc4unfluHbt

4,1. Pacnpedenenue mpydoemxocmu e s.e./qacax no eudflJta aydumopnofr u

coJvtocmofl mentuo il p a6omu c myd enmo 6 n o c eMecmp urv

4.2. Pacnpedenenue eudoe yue1nofr padomu u ux mpydoenxocmu no pax)enan

ducuunnunu,

Cernrecrp

Koruqecrso qacoB

@opva
HTOtOBOfO

KOHTpOnq

Tpyaoeu
KOCTb,

3.e./qacrt

B rou qr4cne

AyAuropHttx Caruocr.
pa6orsrBcero JIerunil JIa6. pa6.

flparcruu.
3aH.

6 5/1 80 38 8 r6 147

9xsaveH
Kypconar

oa6o'ra

Hroro: 5/r 80 .A 8 t6 147 9

Ns

pa3-

Aena

HanMeHosauue ptBAenoB

Korilqecrso qacos

Bcero
Ay.ar.rropuar pa6ora Bueaya.

pa6ora (CP)I II3 JIP

Teopur ruHefiHstx ct{creM aBToMaruqecKol'o

ynpaBneHHfl
56 2 4 50

2
OcHoest reopl4H Heluxefi sslx ct4creM

aBToMarHqecKofo ynpaBneHHt.
46 2 4 40

aJ.
OcHoart reopul.r I ruefi uutx HM flynbcHblx

CAY
32 2 4 26

J



Koruqecreo qacos

Ns

pa3-

Aena

HaflMeHoeaHHe Pa3AenoB
Bcero

Ay.tnropuar pa6ora BHeaya.
pa6ora (CP)

JI I-I3 JIP

4
Clytafturte npoueccbl B cucreMax

aBTOMaTHqec Koro y npaBJIeH Ht
ZJ 2 20

5
OnruuanrHbte, aAaIIrl'IBHble H po6ac'urule

CAY
t4 a l1

LImozo:
171 B t6 147

SrcsaMeH
9

Bcezo:
171 8 12 16 t47

4.3. Teuamuqecxuil nnaH no eudaia yqedHort denme"tunocmu

Jlexuuu

xb
n/n

Houep
pa3Aena

TIICUI|IIJIHHbI

O6rem
qacoB

Teua.neruns
V.re6no-

HaflrqAHble
uoco6nq

I

J\b I 2

Teoprar luHeftsstx cucreM aBToMaruqecKoro

y[paBneHl,rs OcHo sHrle rro Hfl Tllfl h o n peAeneHnt.

Crarurca cHcreM aBToMaruqecKoro y[paBneHH tl

Craruqecxufi pexult pa6orst crcreN4

aBroMarnr{ecKoro ynpaBreHxt (CAy)

flpeseuraunn,
pas4arouustfi
MaTepfian

2

Ns2 )

OcHosst reopuI4 uelnsefiHrtx cllcreM
aBToMarnqecKoro ynpaBreHuq. O6uras

xapaKrepncruKa HeJIu Hefi Hrtx CAV. AHanH:

aHHaMHKH uelruefi Hutx CAY.

flpelearauun,
pasAarovHstl
Marep14an

J

J\b3 2

Ocnosut reopnu lnHeilustx ttMrrynbcHblx CAY.
O6urac xapaKrepucrnKa HMrD/nbcnurx CAY.
Onpe4eleHne u uaccnQrKaunt H M rryn bcHblx

CHCTEM.

flpetenraqru,
pa:4arouHltil
MaTephan

4

Ns4 1

CnyvailHsle npoueccbt B cHcreMax

aBToMaraqecKofo ynpaBJIeHHfl . CnyvafiHste

rpoqeccbr s rlaHeftHstx CAY

flpeleHraqru,
pas.qaroluutfi
Marep14irn

5

Ns5 1

Onruuarrsbre, aAanruBHbte H po6acrHsre CAV
Teopnr onrHManbHbtx cHcreM aBToMaruqecKoro

ynpaBneHl4e. OcHoeHste noHtrxq o6

onrllMzIJIbHoM yflpaBneHHH. MeroAlt cHHTe3a

OTITHMTIJIb H bIX CHCTEM

flpe:eHraLlnn,
pa:4arov Hut fi

Marephzln

llroro: 8



Ilpaxmuvecxue (cetw uuapcxue) 3aHnmun

N
tln

Horuep
pa3AeJIa

IHCIIUIIJTIIHbI

O6te*t
qacoB

Teua nparruqecKoro 3aHfl Tl'ls
Vqe6uo-uarutqAHbIe

a
nocootltl

){b1 2

MareuaruqecKoe on ucaHue SJIeMeHToB

aBTO MaTI,IqecKofo yn paBfl eHut'

[raQQepeuuua"n bHble YPaB H eHI4 s

3JIEMEHTO B ABTOMATH q ECKOf O

VNDABIEHH'I,

Mero4u uecxne YI(a3aH Ht'
pa3AaroqHbtil uarePuan

z Nsl 4
BpeneHusle xapaKTepucrl4Ku cl'IcreM.

flpocrefiruue MeroAbl n4eHrnQrxaquu
MeroAnqecrHe YKa3aHHq,
pa3aaroqHbtfi varePuan

a
J l\b2 4

flepe4arouurre QyHxunn H qacrorHble

xapaKTepl,lcTllKH 3BeHbeB H CHCTeM

MeroAnqec KVe Y Ka3aHns,,

pa3AaroqH blil varePua,r

4 Jt3 A

hccreAoeaHne ycrofiunnocrl4 cncreM c

rroMoulblo KpurepueB Payca, lypen ua,

JlseHapa-[UuraPa

MeroAu q ecx he y Ka3aHV e,

pasAaroqHbtil varePuan

5 Irb4 2

klccreAoeaHue ycroilvltsocru chcreM c

noMotrlbrc KpHTepheB Mhxailroea H

Hafireilcra

MeroAilqecKhe yK€BaH H t,
npe3eHTauHon H ut il,

Da3aaroqHbt il tuarePuan

6 Ne5 2

IlocrpoeHue o6lacreil ycroilu nnocru.

,{-par6r.reHlte

MeroAuqecKHe yKa3aH Hfl ,

npe3eHraLlHoHuut il,
pa3AaroqHblil uarePnan

llroro: t2

C a*ro c moameJtb Han p a6 o ma cmy d e n ma

Pas.uer

.[ucunIIJIHHbl

i\b
nlt Tema n era CPC

TpyAoemmocrr
(e vacax)

Pa:re.n I

I
Craruqecrne H acrarhqecrcue CAV' l0

2 MarevaruqecKue MoAen H Ar'rsar'a vrxu CAY. t0

a
J

Ttanosrte BHeuHI4e eosAeilcreLtc H BpeMeHHbte xapaKTepHcrrKl4

CAY.
l0

4 Tunoerte atIHaMHqecKHe 3BeHbfl . l0

5 C'rpyxrypHste cxeMbl CAV r r'rx npeo6pasoBaHHe' l0

Parael 2

6 O6rqac xapaKrepxcruKa Her I,IHefi H urx CAV. t0

7
06uras xapaKrepHcrt lKa HerlI'l HeilH srx CAY. l0

8
Aualng /lr,IHaMuKH Heru sefi Hutx CAY. l0

9
Cunres n KaqecrBo Helnsefiustx CAY. l0

Pa:ae;r 3
l0 O6uraq xapaKrepucruKa HMrynbcusx CAV.

14

) OnpeaereHue n uacctdHKauutl h M [yJl bc H blx c HcreM. z

Pa:ae.n 4
t4 ClyqafiHure npoueccbt e rilueriHutx CAY' t0

5 CryvafiHute npoueccbt e hlert-{uefi Hblx!4y. 0

Pasler 5 6 Meroaur cHHTe3a onrr4MilltbHbtx cHcreM. ll

llroro:
t47

7



5 KYPcoewe nPoeKmu (Pa6omar)-

l. PppgpuTq,qa,uq44fi

HOrnrep BapuaHTa cooTBeTcTByeT nopflAKoBoMy HoMepy cTyAeHra B cIMcKe rpyrrlbl' KaN'qrlfi

BaprraHr xapaKrepl{3yercrl oflpeAeneHHblM COqeTaHUeM BIIAa CTpyKTypHgfi cXeMbI

(Ilpuloxen"" n) H r.rr4cleHHoro 3HaqeHuq napaMerpon (ta6nr'rua 1)'

n HH.MY BaPI.aHTY' BbInoJIHI'Irb

cneAynuue Aeficreaq:
l) I4s6anurtct oT BceX [epeKpecTHbIX [apanJIenbHBIX V o6parusx cax:efi' [pI'IBecrI'I

crpyKrypHyro cxeMy K CTaHAapTHoMy 
'tuIY. 

olpeAe1urb nepeAarotlHylo synxunrc

p*ot*"ytofi cracreurt' 3arlplcarb ee B craHAaprHoft rpoptrle'

2) Oupe4elurb aM[JTLTTyAHO-$a36B]'IO, BeIIIeCTBeHHyIo pl MHI',IMyIo qacrorHble

bI.

'l\ YToil cncreMbl'

4) xofi JIAI{X u JIOHX pa3oMKHyrofi cucreun'

3. I,lgxolsqrg aasH.ste Ta6:ruqa 1

3apuaur Cxeua kr k2 k3 k4 k5 T1

0.9

Tz T: To, T5 To

0.2 0.5 0.8 0.1 0.3(0 5 10 6

(a) 5 I 2 5 0.5 0.s 04 0.6 0.1 0.8 0.5

(e) 02 2 2 30 2 0.5 0.8 0.2 0.7s

(b) 2 0.2 2 t0 3 0.5 0.s 0.9 0.75

(c) 0.5 5 4 10 0.25 0.8 0.5

(d) 0.7 2 2 9 0.7 0.2 0.5 OA 0.5s

(0 2 2 t5 l9 0.5 0.7 0.2 0.6 0.15 0.75

( (c) 0.2 4 5 10 0.25 0.7 0.5

(a) 5 2 4 02 0.1 0.4 0.2 0.25 0.9D. 0.5

(b) 0.5 6
aJ 25 0.3 0.1 0.01 0.3 0.25

I (e) 1.1 J 5 t2 0.7 0.1 0.95 0.3 0.6

(a) 2 0.8 4 t5 2 0.75 0.15 0.95 0.1 0.6 0.4

(d) 1.5 5 0.5 5 2 0.1 0.1 0.2 0.75

I (0 5 I l5 4 0.s 0.5 0.6 0.9 0.2 0.7



flpuloxeuue A

Crpyxrypnrte cxevrst CAY

BapuaHr

Bapuanr E

Bapnaur F



flvcrr B 3aI.aulatr

flpuloNentle E

IIPI4MEP BbITIOJIH EHIAAKYP C OB Oft P NSOTII

Baurer,ryHoMepyBcrlucKetpyrlnbl(k)coornercrByercneAylouascrpoqKa:

Tr T2 T3 Ta Ts To
Bapuaur Cxerrla kr kz k3 ls ks

0.1 0.5 0.1 0.4 0.2
I (a) 10 r0 5 2

0.1 0.75 0.15 0.2
(b) 02 12 2

0.6 4 025 0.5 I 0.1 0.2 0.5

0.8k. (n) 5 l0 I

(0 8 5 I 0.4 0.3 0.2 0.5 0.7

pacqeTHaq cxeMa IIMEET

n)

BI4]I:CrerosareJlbHo'

Pracynor I

3a.qanrEe 1. Onpe4enrarb rrepeAaTOqHyIO synrunro pa3oMKHytofi cucreurt', IpI'IBeCTI'I ee K

craHAaprHofi tPoPrue sarwrcu'

3atassascxeMa (pucygoK 1) COCIOUT 1ag 5 :seHieB CO CneAyIOUIdMLI nepeAaToqHblMlt

SyHruuaun:
5 l0 1 "' 0'6(s+1). 4(0'2s+l)

'W', = -r ; Wr:-; W3:.-;-;\\'+: -:-i- .''\\'i:.---.--:' 0.5s+l ' s' " 0.5s+l' " 0'1s+1 0'5s+l

[pr{ 9TOM 3BeHbC I u 2 tapattJleflbHbl, 3BeHO 3 OXBatIeHo loralluoft oTpl4UaTenlHoft o6pa:ruofr

cBr3bro co 3BeHOM 4 S r.Ienu oc. Heo6xoAr.rMo Hafiru sKBprBaJreHrHbre [epeAaroqHbre $yHruuu:
'w.

Wrr = W, + W2; Wr2 : 
1* WrW_ 

'

/* neo6xoAl,IMo rIpI'IBecrI'I Bce npoMexyrotlHble ssII{l4creHIIs +/

l0



Ha pucynxe 2 u:o6paxeH cranAaprsrtfi BI4A crpyKTypuofi QXeMbI crlcreMbl'

IlepelaroqHaq QYHKUIT. rIPnMol'l uefln:
6.25(0.7 5s + 1)(0. ls + 1)

Wnu =
<O:Ot +1)(0.044s + 1)(0'7s + 1)

flepe4atouuar Qyuxurln pa39YK-ryto-t Tlt'
zs(o.zss + 1)(0. ls + 1X0'2s + 1)

Wou = <oxt--+ rxoo44s + 1)(0'7s + 1)(0'5s + 1)

Creneur acrarl43Ma v = 1. Kostf$uuraeut nepe'iauuK 5 flocrosnnsle BpeMeHLI:

Tr : 0.75; T2 : 0.1 I Tr : 0.2 - s""tntttn" i o = O'ZetTs = 0'044; T 6 = 0'7 ;Tz = 0'5 - s

3HAMCHATCJIE.

?qne'ue ?. tlacrorua;I flepeAaroqHaq $yuruur cPIcreMbI (s + jco):

0.625(0.Is + l)

(0.044s+l)(0.7s+l)

Pracyuor 2

P(ar) = -

Q(ro) =

Oco6ue roqKr4 AOr{X npr.rBeAeHbl s ra6ruUe l.

u

0) 0 @

P(ro) -1 1.6 0

Q(c,r) -@ 0

ll
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93aa+rg3.foaorpaQAoqXIIp!Io:0Ha.{uHaeTc'BTpeTbeMKBaApaHTe.Kuymonpplo-)@
crpeMr,rrcfl TaKXe 

"r 
rp.ru.ro KBaApaHr;-ap^t"". 3). llepece'{eHlafi o BeurecrBesnoft pura

runuvoft QcsMlI Her'

Pucyuor

3alpHpre 4' Act'tunrouqecKaf, JIAX:

L(co) = 201gK-2Olgto*ZOfgrfft' *f +2019 + 20lg Tr2cl2 + I

Ta6nu4a 2

-zoryFffi -zogJrlro2 + 1 -2org Tt^'+ 1 - 2019 Tr2a2 +1

rAe K - o6urufi xoe$SuuraeHr repeAaql4 pa3oMKHyrofi cucreurt;

Tr...Tz_IIocToflHHbIeBpeMeHI4sneMeHTapHblxAI,IHaMI4qecKI4x3BeHbeBcTpyKTypHoIl
cxeMbr, 3aflllcaHHofi e crauAapruoM BI'IAe'

AcnunroruqecKafl IIOX:
q(o)= -nl2 +arctgTlrrl * arctgT2o+ arctgT3rrl - a-rctgT4co - arctgT5<o - arctgT6ol - arctgTTo'

Suau"ta. S. flocrpoenue B Maculra6e JIAX u JIOX cllcreMbl'

1. Hu.r*""ufi narrron JIAX: -20 l.Blrcr
2. 3na.{eHr.re JIAX rpll 1,1 : 1 panurercr 20lgK, r4e [ - o6rlldft roe$$uUueHr IIepeAaqI4

pa3oMKHyTOfi Cucrerr'ru .K:2S,cJIeAOBaTeJIsnO JIAX flepeceKaeT OCb OpAI{Har Ha ypoBHe

27.9588.
3. Crpoun ra6nuuy sHa'reHuft corpqralounx qacror (ra6nnqa 2)'

AcuNllroruqecKafl JIAX, nocTpoeHHZUI IIO ran$oprnrau uvr vtg ra6luuu 2 noxazatta ua pncyHre 4'

t2

22.(72

l4:ue"eH"e HaKrIoHa (d lQ! *



0s (D+

Pracyuor 4

br B Macrlra6e JIAX u JI@X cncreMbl'

Pr.rcyuor 5

?qnaqne 5. Tar KaK cTelreHb acTaTLr3Ma CI,ICT9MbI 6Olsure HyJIg, u xapaKTepucrprqecrufi
^"^X nn

rroJrr.rHoM pa3oMKHyTOft Cr4CTeMbI LIMeeT BCe KopHI4 B neBofi noJIOBI4He KoMnJIeKcHofi nnocKocTu

(rporrle 9AHOTO B HatIaJIe KoopA[HaT) ro tfopr"rynllpoBKa MeToAa Hafixsucra 6y4er BbIrJIflAeTb

cneAyrcIq?IM oopa3oM:

.{nr rOrO, rrT66br 3aMKHyTag CITCT9Ma aBToMaTpIqecKofO yfipaBneHl{s 6stna yCTO[qI{Ba

Heo6xoAr4Mo tr AocTaToqHo, qTo6bl foAOIpa$ i nJIUTyIIHO-tfa:oeoft xapaKreplzcrllKl4

pa3oMKHyToft cucreurr, AOrroJrHeHHbIfi OKpyxHocTbIo 6ecxoHe'{uo 6olruroro paAI{yCa AO

rroJroxr.rTeJrbHor AeficTBr4TenbHoft nonyocu [pll I'I3MeHeHI',II4 r{aCToTbI o oT 0 AO *o se

oxBarbrBaJr roqKy c KoopAI4HaraMI'I (-1, j0).

Ha pucyure 6 raso6paxeH IaHrepecyrctqufi Hac yqacror A@X. hs pucyura BI{AHo' qro

qaCTOTHbIfr IOAOTpaO He OXBaTbIBaeT KpI'ITpIqecKyrc TotIKy' CIeAoeareJIbHo 3aMKHyrar CAV

6yaer ycroft'ruBofi.

l3



Pprcvsor 6

er 320 (PncYHor 6)' BnrlaY roro' qro

fi crel4rersH)'Io nonyocb, 3anac

3aAanug 8. flepe4arounax $ynxuHt 3aMKHytofi cucreurt Moxer 6rtrr safiAeHa no cleAyrouefi

Sopuyre:
wnu (s)

Q(s) = G w;Gr^LJr)'

rAe Wnu(s):
6.25(0.75s+ 1)(0.ls + 1)

s(0.25s + 1)(0.044s + 1)(0.7s + 1)

4(0.2s + 1)
W^,,(s) = ' .

0.5s + I
Cre.uoeareJlbHo, nepeAarorlnar tfyuxulrfl 3aMKHytofi cucreurt 6y'uer paBHa

6.25(0.75s+1X0.ls+1)

s(0.25s + 1X0.044s + 1)(0.7s + 1)
O(s) = OZXOI Ss + 1X0' ls + 1) 4(0.2s + 1)

1+
o.zJ\u. / J5 -r r,r\v' rr -r r,, . '\v'av !

i(O.ZSr + 1X0.044s + 1)(0.7s + 1) 0'5s + I

6.2s(0.7 ss + l)(0.1. * 1X9.5lll)
s + 1) + 25(0' 75s + 1X0' ls + 1)(0'2s + 1)

0.234s3 +3.125s2 + 8.4375s + 6'25

'375s3 + 6'125s2 +26'25s+25

0.234s3 +3.125s2 + 8.4375s + 6'25
W.LJa' I J' L?Je

[J +?519J + 27.25s+2s'

Xaparrepucruqecxufi troJII'IHoM cI'IcreMbI :
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A(s) = 0.003g5ss + 0.1 161sa +1.0888s3 + 7.619s2 +27.25s+25.
f\nncneneHr,re vcrofiquBocr ' Ta6nraua Payca I'IMeer

cneA)'Iouufi eIaA

/* ueo6xoAl4Mo rlpl4Becrll Bce rlpoMexyroqHble srtqllcreHuc */:

0.00385 1.0888 27 .2s

0.1161 7.519 25

0.836 26.42s 0 10.033U.6JO ao.+zr v

3.es 2s 0 l0.l38e
2r.36 0 0 I 0.211

2s 0 o 10.1837s

Tar rar Bce SJreMeHTbr IIepBoIo crol6qa ra6ruqrt uMeIOT OAI4H 14 TOT xe 3HaK' CJIeAoBaTeJIbHO

xapaKTepl4cruqecrufi [oJII,IfIoM sauxnyrofi."l.y'yeeT KopHI{ ToJIbKo e Jleeofi nojIoBI4He

KOMrrJreKcHOfi UOCrOCru. 3aurHyrar cAY ycroftuuna.
rnwoficuc@CrPout't

coorBercrBylouue saAaHHofi cucreMe onpe4enlirenu fypnuua

/* neo6xoAr4Mo flpl4Becrll Bce [poMexyroqHble Bblqucteuus E l:

Ar =0'll6l>0;

A -l 
o'ttot 7'6rel=o.oe7 

>o;"' - lo.oo385 1.08881

Bce onpe4eJrureJrl4 fYPnuua n

sauruyrofi crlcreMbl LIMeer Ko

3arrlruyrar CAY Ycrofi qI'IBa.

3alarrue 9 . Xapar<repncrsqecxu fi IIoJII4 HoM cI'IcreMbI

A(rf- 0J0385s5 +0.1161sa +1.0888s3 +7.679s2 + 27.25s+25'

flocre nepexoAa s -+ jto

A(jro): 0.00385tjr)t +0.1161(jco)a +1.0888(jt)'+7'619(j')2 +27'25(jcrr)+25'

BeuecreeHHar (pynruus Muxaft lona:

Re(cr) -25-7 .619a2 + 0.1 l67aa '

Msuuas QYnruua Muxafiroea:

Im(o) - a(27 .25- 1 .088802 + 0.003 85to) '

[nr nocrpoeHr.rr ro4orpasa MuxafiIosa seo6xoAllMo pelxeHl4e ypanueuuil

Re(or):0;
Im(ro):0;

250
27.26 0

7.619 25

1.0888 27.25

oJroxureJlbHbI, cJIeAoBareJIbHo xapaKTepl{cruqecxufi rIoJIr'IHoM

pHH ToJIbKo e renofi IIoJIoBI'IHe KoMnJIeKcHofi ulocrocru'

>0;
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/* Heo6xoAuMo rrp'Becrlr Bce npoMexyrotlHbre'srHl4creHnlq 
*/

Ta6nuua 3 7.86 t5.97
0 1.85 5.268

o 90606-508.67 0
Re(co) 25 0

0 -r99.29 0
f*/r,r\ 0 4J. t6

Ha Dr.{cyHKe /uAe) I43o6PaxeH

Pr.rcYnor 7

3aru*ryrar cAY 6y.ueT ycrofiql'IBofi TOfAa 14 TOJIbKO rorAa', KOIAa roAolpao MuxaftIOea', [pI4

r43MeHeHr4r4 qacrorbr ro or 0 Ao +oo Haq,rHa,rcb Ha [oJroxurel*rofi Aeficrsfirersnofi flonyocl4

[ocJIeAoBaTeJIbHoLIHI,IrAeueo6paruarcrs0nepeceKaeTnKBaApaHToBKoMnJlercgofi
rrJrocKocrll(r,qen-IIoptAoKxapaKrepl4crl'IqecKoro[oiII4HoMaCAy)'

a$uxcoornercrByerKpl4repl'IrcMraxafiIoea'cJIeAoBareJIbHo

HKuIlfl ouru6xn 6Yaer vlMerb BI4A:

11-
o, (s) - = ---- 6t5(0.75s + 1)(0. ls + l)

1+ o'5s + 1

s(0.25s + 1X0.044s + 1X0'7s + 1X0'5s + l)
5s + 1)(0'ls + 1)(0'2s + 1)

0.00385ss +0.1116sa +0'7138s3 +1'494s2 +s

7 '6l9sz +21'25s+25

Koo$suuuenru ouru6oK cl4creMbl paBHbI

/* seO6xOAI4MO IIpLIBecTu Bce pacqeTHble Soprr'rynu I4 pe3ynbTaTbl IIpoMeXyTotIHbIX

nrt.lucreHuft */

Co:0;
Cr:0.04;
(v2 

-0.016
2t.

3paarrne 1 1. flepexoAuar syurur,rg CAV, nonr{eHHa,I c noMolllblo MoAenlrpoBaH[fl B

ffi="t* Matlab npuBeAeHa na pucynxe 8'

t6



IrlS pucynra BLIAHO, tITo BpeMt perynl4poBauut t =2.Jc' a nepeperynupoBaHue

o- h*u* -h(*) .rcoyo-0'6:-0:25 .rc}%-|40%o.
h(-) 0.2s

6. O4euouutte cpedcmea dnn meKyu4e\O KhHmponn ycnehaeMocfnu, npoMetcymoauoil

ammecmaquu no umozuJn ocBoeHun duc\unnuuut u yve1uo-uemoduqecxoe

o 6 ec ne,aeu ue c &M o cmofl mer b Ho fi p a6 o mu cmy d e n nrc e

Cry.uenrrr AoJrxnbr BbrrroJrHr4Tb oAHy KoHTponbHylo pa6ory (.urr He'rerHblx HoMepoB

cnr.rcKa - 3anaHve Jr1il, Al.s.r€rHHx - 3aAaHI4e Nl2) n COOTBeTCTBIII',I C UpLIBeAeHHbIMI4 HI4X9

3aAaHH.,rMr.r. BosN,roxHo BbrloJrHeHr4e KoHTpoJrbHbrx pa6or u [o I4HAHBI.IAyanbHoMy 3aAaHlI]o

lpu cofJIacoBaHLIu UX COAep)Ka]Fl:/^s c [peloAaBaTeJIeM' BeAyIIIpIM AaHH]'IO AIIcUI4IInUHy'

Konrpo.nsuan pabora l\b I
Ha prac. 1 upeAcranneHa cTpyrrypuo-tf yHKUI'IoHaJIbHat cxeMa oAHqKoHrypuoft cucreuu

yilpaBneHl{q ABI,IraTeIeM IIOCTOIHHOIO TOKa C He3aBIICIdltrtu no:6y}KAeHlIgM'

Puc.l

Ha puq.l npr,rHsrbr cleAyroqr4e o6osHaqenraq: oY - o6rerr yupaBJneHLIr (AnUrarear); vH
-11onynpoBoAHurossrfi ycr.rJrr4renb Halpq](eHl,Ifl; yM - ycrnl{reJrb MoIrIHocrH (reHeparop

rrocrorrHHoro roKa); AC - aarqr.rK cKopocrrl (raxoreueparop); 14 - HanpsxpHlie yilpaBteuu4 Ez -

3.A.c. reHepaTopa; co - yIJIoBiuI cKopocTb BpauIeHI4q BaJIa ABIaIaTens (ynpaelreHlar

rrepeMeHHarr); Ti, Tn, Tu - nocroflHHbre BpeMeHIl o6llorxu eor6yNAeru4fl reHeparopa' mopuofi

uenr4 ABprfaTelirfl vr 3neKTpoMexaHlrqecKzlt [ocTotHHarI BpeMeHI4 ABI4faTeJIfl' COOTBeTCTBeHHO.

IIpu outnonHeHul,t KoHmpoJlbHoil pa6omut ueo1xoduuo: 
ll



1, llo nepeAaroqHofi tfyurullra ov (puc.l) cocraBl{rb efo ypaBHeHuq cocroqHl4q B

CKanrIpHOfi Id B9KTOpHO-*naipt4"UOfi tfopr'rax; ucilonb3ys tII4cIeHHble 3HaqeHLIt trapaMerpoB

(ra6l.1), orleHr,rrb ynpu"n".*OCTb 14 Ha6IIOAaeMocTb oy no KpI4repI4qN'I KaII'IaHa'

2. BHsecrra B o6rrleM Br4Ae rrepeAaToqHble $yunuuu pa3oMKHyroil u 3aMKHyrofi ctlcreu

no yrpaBntlolueMy sosAefi crsurc.- 
i. Onp.Aenl,Irb ycrofiqrBocTb 3aMKHyroft cI{cTeMbI no KpI4TepI'IsM fypB}IUa u

Muxafiroea.
4. OnpeaeJrprrb rrr{cJreHHoe 3HaqeHlre Kpr{TplqecKoro xootf$uuI4eHra yQI'IneHLIt cricreMbl

no fypnnuy ra MuxafinoBy.

1

I aOJIt4[a r

llapauerp
bI CIICTEMbI

BapuaHut saraHufl u 3Har{eHI4{ rlapaMerpoB

0 I 2 3 4 5 6 7 8 9

K2 0.90 0,70 0,65 0,60 0,50 0,60 0,80 0,55 0,50 0,75

Tz.c 0,050 0,024 0,048 0,056 0,072 0,084 0,096 0,095 0,125 0,1 00

Kd 0,65 0,80 0,60 0,75 0,90 0,8s 0,50 055 0,70 0,65

Tnrc 0,012 0,012 0,024 0,024 0,036 0,036 0,048 0,048 0,036 0,024

Tnoc 0,056 0,048 0,048 0,036 0,036 0,048 0,036 0,048 0,056 0,056

Ky 8 10 6 8 5 l0 8 l0 5

Kmz 0,80 0,55 1,80 1,20 1,50 1,00 0,50 1,60 1,00 1,25

flpuueuauue: 31aqeHu.a Kf, Tr nrr6upaloTcq Io nepnofi q Spe cTyAeHr{ecxorO ulaQpa'

ocra;IbHble napaMerpbl - I1o trocneAHeft ufiibpe.

KoHrPo.nrnar Pa6ora J\! 2

Ha puc.2 [pr4BeAeHa crpyKrypHac cxeMa Iauny,nlcHofr cplcreMbl c aMIIJII'IrYAHo-

r.rMrrynbcHofi rrao,4ylrquefi (AI'IM)'

Puc.2

B cxerre [pI4HtrbI cneAyroque o6oguaqeuus:

k..l-rPT'\ ,
,l/a@) - ^t1\' o t - nepeAarouuar SyHrcunr Sopvupyrouero rJIeMeHra-

'p
rlle ku- ross$uuueHT nepeAaqu uMnynbcHoro 3JreMeHTa, T, - nepuog qI,IKna.

K,,rvW,(p)=--* - nepeAarounar Qyurqux Henpeprmuo[ qacru cl4creMbl,
n \r ' pTp +l)

Wu(p)

l8



rne Ku u T - KosOOI'IqueHT ycl4neHvrfl' vI ilocroflHHat BpeMeHu

CI{CTEMbI.

[zlcnolrsyrqlIcJIeHHbIe3HaI{eHI4'IIapaMeTpoB'[plIBeAeHHbIeBTaoJl
i. Ou."ttb ycrofir{uBocrb gaAasuoft I'lMrlynbcHofi cucreurt ro xal

ypaBHeHl{IO.

2.BrtqHclI,ITbKpuTI{qeQKoe3HaIIeHI4eroet!QnuueHTaycllneHl4g
cucreurt K* -,,-., nn,, K,;

lltffi.t"tarb I{ rocrpol4rb repexoAHyru xapaKrepucrllKy nplr Kr}'
^laonvlla /

elpepblBHofi qac"ru

Heo6xoAI4Mo:

pr{cTLIqecKoMy

peptraHoft qacru

bHble napaMerpbl -

KOfo yflpaBneHHs)

rrcr{aercg ocBoeHI4e

pte HoBbIX IT

eql4Balo[II4X ycBoeHI4 e

rrl4e uMI4 cpeAcrBaMu

cuoco6 YcBoeHI4q v

HbI Ha uPuo6Perenue

pa6or) rpeAnonafaer
peAcrB MynbrI4MeAHa'

Ilpuuevauue; IlaparrleTp K" orpeAenuercf, IIO nepnofi III4ope ruraQpa'

ro ilocneAHefi uflQpe.

6 OflPasooamenbHb'e mexHonozuu

B flpoqecce oceoeHlas AI4ou]ITIJIIIHrI <Teopttx AsroI\4arLI

r4crlonmyrorcf, cneAyloulne o6pasoBarellbHble rexHoJIorI4Il :

E JI€KIIUU'

o KOMnbIOTepHbIe 3AHflTVlfl;

o rII{CbMeHHbIe AoMaIxHIle pa6oru;

o c&MocrosrerbHaq pa6ora cryAeHTOB' B KOTOpylo

nusoprnrauldoHHblx TexHoJIOrufi u unrepnpeTaul{u pe3ynbTaToB;

o KoHcyJlbraul{u npeno4aeareleit'

Ilpuuenenue KaxAofi Soprt'rr o6yueuur flpeArloJlaraer rIpI4

TexHoJIoflIu' 
rE^'^n^ranlsLrv pe ficrgufi, o6ec

Cucreua flocneAoBareJlbublx, B3aI4MocBg3aHHbrx Ae]

coAepxaHl,Iro6pasonaIr4s',pa3BI'ITlIecnoco6HocrefrcryAeHToB'oBJla
carrloo6paroBaHHs vt carvroo6yueuur; o6ecnequnaloT IIeJIb O6yUeuu

xapaKTep esauN{oAeftcTBr,rfl npeIIOAaBareJIt I{ O6yuatouterocs; Hanpal

ananufi, SopMHpoBaHIle yueHrafi, HaBbIKoB' LIx 3aKpenneHlle u KoHTpoJI

Ilpone4euue ayAuropHbx 3aHflTIafi (neruufi u nparruqecKpl

I4cIIoJIb3oBaHv1eayI\|oBLI3yaJIbHbIxSneKTpoHHbIXI4KoMIIb}oTepHbIx
r.rMelorul4xcs B apceHaJIe Yuranepcllrera'

Horr,rep BaplliulTa' LI IICXOAHbIe AaHHbIe

Irlcnol*yeuue I4HTePaKr

o6pasonareJlbHble rexHoJIort4I'I

flpe:eurau avr, pa3ruro'Iur'1ft M arepu an

l9



flpesenrau uu, pa3raroqHrrfi Marepuan

p*6ap - KoHKPeTHbIX cl4ryauufr c

ucnolrsosaHlleM uHrepqKrI4BHlrX-E%gq

7, Oqenovuate cpedcmoa dna meKyu4ezo KoHmponn ycnegfleMogmu' npoMqrcymoqHou

ammecma$uu no umozuJw QCkOeHU.fl duc4unnuuut u yve,uo'nemoduqecKoe o6ecneqenue

c oJvo cmofl menuuo il p a6 omu c my d e nmo e

7.1 Bonpocat K ionmponunoii pa1ome no duc4unnuue <Teopun aBmoMamuqecKozo

ynpoEneHun),
l. ocnosHrre rloH.[TLIt I4 oflpeAeneHuf, B TeopI{I4 aBTOMaTI4r{ecKoro ynpaBneHl4q'

2.KrraccuQr,rxalll4qcI,IcTeMaBToMaTI4I{ecKo|opefynllpoBaHufl.
3. craruqecrue xapaKTepucTLIKI'I, cloco6rt flonyqeHl4s, npeACTaBneHHq

xapaKTeplrcrIrKl4 ; [epeAaTOt{Hr,Ie $yHruuu,
Irr4HeapI{3aIII4I4.

4. Bpeuennrre, [epexoAHble I'I qacrorHble

noraputf rvrurrecKue rracrorHble xapaKTepucrllKll'.5.CrpyxryprrblecxeMbl.Ilpanurraupeo6pa:oBaHl{qcTpyKTypHbIXcXeM.

6.flepe4arovurretfyuxul4l'Ipa3oMKHyrbIXu3aMKHyrbIxc'IcreM'
7. Tuuonue 3BeHbq I4 I'Ix xapaKTepplcrl{Kll' flpuuepu 3BeHbeB'

8. MeroAlt oI]I4caHI,Ifi o6lerron, csofictsa o6rexros. Craru.{ecrre, acTaTLII{ecKI4e 14

Heycrofi .runue o6rexrst. Ilpurraepu o6lerron'
g. Ilonsrue cocrotHl4fl' Vpanuenue o6rerra B rIepeMeHHbIX cocTotHl4t.

Ha6nroAaeuocrb I,I ynpaBnteMocrb.
10. [ocrpoeune A@{X pa3oMKHyrbIX vr 3aMKHyrbIX CpICreM' flocrpoeuue

BerrlecTBeHnofi .racroruofi xaparrepucTl4Kll rauxuyrofi cIrcTeMbI c I4Cnonb3oBaHI4eM HOMOfpaMM'

I 1. flocrpoeuue III{X pa3oMKHyrofi oAsoxOurypuoft clcreMbl'

12. Ycroiiqunocrr ,'uneftssIx cI4cTeM. Heo6xoAurt'lue V AocTaToqHbIe ycJIoBI4s

ycrofivunocru. Kpurepr'rr'r ycroftuplBocrl u o6lacr
' 13. Kpllrepuu ycrofivunocru fypnuua, u Haftxsucra'

14. onpeaeneuue ycrofiuuBOCTLI IIO JIO cToTHbIM xapaKrepl4cTl4KaM'

15. 3anac ycrofiuunocru. cuoco6rr oupeAeIeHIIs 3anacoB ycroftuunocru'

l6.flocrpoeHue[epexoAHblxxapaKTepI4cTI{KcIdcTeM.
17. florasarerl'IKaqecrBa.
18. Cnoco6stnoBbIIrIeHIrtroqHocrl4'
19. Oupe4eneuue ycraHoBr.rBrrruxcs ouru6ox c ucnoJIb3oBaHI4eM xoo0$uutleHroB

ouru6or.
20. KoPuenr,re oIIeHKu KaqecrBa'

21. I'InrerpalrHbleoueHKI'IKaqecrBa'
22. I4sNdeHeHLre ceoficrs 3JTeMeHTOB CuCTeMbr 3a cqer I,IcnoJIb3OBaHul o6paffisIx cgqsefi.

23. 3aAaqu I4 MeroAbI cI4HTe3a cucreM'

24. Cunres cucreM MeroAoM norap",lrrqecKllx xapaKrepl4crux. flocrpoeHl4e XJIAT{X

no MeroAy B.B.ColoaoBHI4KoBa.
25. IrlcnorsgosaHr4e MeroAa E.A.CanroBcKoro - f .fl.CuraJIoBa Ant rlocrpoeHl'If,

)tJIAqX
26. flocrpoeuue XJIATIX ro MeroAy B'A'BecexepcKoro'

27. Bsr6op KoppeKTr4pylouux ycrpoficrn [OCJIeAOBareJIbHofo rl4rla c HcIIOJIb3oBaHHeM

norapztf ltuqecKllx xapaKTepI4crI'IK.- 2g. Helunefinue clrcreMbr r{ trx oco6esHocrlr. ocHoeurte MeroAbI HCCneAoBaHI4q

uelunefiHrx cPIcreM.

29. TunoeHe neluuefinocruLr ux xapaKTepl4crllKl4'
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30. onpeAeneuue ycrofiuuBocrr4 ra aBTOKOJre6asuf't nelunefiHofi cprcrevrt no Qasoern\t

TpaeKTOpLrqM.

31. MeroArapMoHl4qecroEluneapll3alluu'
32.IlprrvrofiMeToAHccneAoBaHLIgycTlfiqunocruA.M.JIrnyHoBa.
33. A6colnrnarycrofiuuBocrbHeruHelHsx cllcreM'

34. Kpurepufi a6ionrotrofi ycrofiwmocru B'M' Ilonona'

35. OnruuanrHble CUCTeMbI ynpaBneuur. flpuuul4n MaKCI4MyMa flourparuua'

36. AAaurusHsx CpICTeM ynpaBneHl',It B Mexauoo6pa6orre' AAanrusHrle CI'ICreMbI

rrpeAenbHo f o I4 OnrI4MaJIbH oro ynp aBneHI',Iq'

3T.flourruer{yBCTBpITenbHocTI4.oyuruuraqyBcTBI4TenbHocrI4'YcJlosfiqHeqyBcTBI'I-
TCJIbHOCTI4.

38.
39.
40.
4t.
42.
43.

locTpoeHl4q.
44. Ycrofiqunocru I'IMnYJIbcHbIx cr4creM. Heo6xoAutr'trtq v AocraroqHble ycnoBI'It

cra Ant I4MnyJIbcHbIx cllcreM' Onpe4eleuue

crorHblx XapaKTepucrlK [IMnyJIbcH bIX CII CTeM'

47. flocrpoenue X(eJIaeMbIx noraputfrttraqecKl'Ix qacToTHbx xapaKTepI'ICrI4K

I'IMnyJIbcHbIx cHcreM' 
r'^,.,1er'r\T.'. Konne Zcrs n LIMIIyiIbcHbIX48. Bu6op HerrpepbrBHblx LI AI.{CKperHbIx KoppeKrl',Ipyrcuux ycTpo]

CI,ICTCMAX.

49. Cnoco6u nocrpoeHllq flepexoAHbx xapaKTepl4crl4K

50. Crpyrrypuuu$ponuxcllcreMynpaBneHl'Ifl'

r,rMnynbcHblx cltcTeM.

ynpaBneHuq c rr'rur<Po38M'

uu$ponrrx aBToMarI4qecKI'IX

o[I4CbIBarcIqI{X MHOfoTaKTHyIo

,[ucrperHue cLIcreMbI. Ocsonnrte rtoHqrtlq u onpeAeneHl4l'

AMilnuTyAHo - lIMIIynbcHac MoAynqUu{' flepe.Uarovnar tpyHrIII4t MoAynqropa

Peruerqarrte tf yuruuu, pa3Hocrl4 I{ cyMMbI'

Z - npeo6Pa3oBaHl'Ie.

Z - rrepe gatoqHble $yuruu u IlM [ynbcHblx cI{ creM'

gacrornble xapaKTepUCTI4KLI pa3oMKHyTbIx I4MnyJIbcHbIx cI4CTeM' cnoco6u

51. Tunosas crpyKrypa o4uoxonrypHoft cl{creMbl

Ourosuste rpe6oeauus r CAV c uruxpo3BM'

52. 3agauu, peilaeMble IIBM' MetoArt I'IccneAoBaHI'Is

cucreM (IIAC).
53. Jluueapu:arrus IIAC. flepe4arounHe Qyuruuu IIBM ra IIAC.

54. Ycrofi.Iueocrr I-{AC' Ouesxa KaqecrBeHHux noragareleil'

55.flocrpoerrueXJIAXuAC.Bu6opKoppeKTl,Ipyrouuxycrpoficre.
56. flpxtrloe, flapannenbHoe Ia rocJleAoBareJlbHoe nporpaMMplpoBaHl{e pa6orrr I]BM'

57. 3levellrrt alre6pst JlofrrKlr: flpocrble I4 cJIoxHbIe BblcKa3blBaH'vrfl, rorur{ecKHe

oneparlr4r{, peirnr43arluq rofllqecKl{x onepaunfi i:HE", "ILJII,1r", "vl') npl4 IIOMOIIIU

napl*no"uteneft, pene u 3JIeMeHToB "II-HE" u"I4Ill4-HE" '

5g. Cunres oAuorarrnofi cr4creMbl yilpaBneHl{s HecKoJlbKI4MH I{crIoJlHI4TeJIbHblMH

ycrpoftcrnaltu.
5g. clrureg oAHoraKTHOfi Cracreurr ynpaBneHldq oAHuM HCflOJIHI4TeJIbHbIM ycrpoilcrnolt'

60. CuH:regMHororaKTnoil cucreublynpaBneHlrfl'

61. IrlHxeuepurrft ueroA MTIHITMI'I3aIrrr ypaB'rteuuit'

cr.rcreMy.

T.2TecmunoducqunJ,uHe(TeopunaqmoMamuqecKo?oynpflBneHunD
)It upnowt eudeneuu npasuJlbHile omBembl

1. llo era4y ylpaBnqrouefo clrrHulJla, nupa6arblBaeMofQ aBroMarLIqecKI4M pefynf,roporu ACP

6rtearcr
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Brt6epure oAI4H orBer:
l.perefinue
2,uenpePlIBHbIe
3.gucrperuue
2. gacrorsble xapaKTepucrt{Kl4 Moxuo noJlfrllTb I'I3:

Brr6epure oAI'IH orBer:

l.QyHxuran Xesucafila
2.4enrra-QYHKulru
3.nepelaro'rsofi QYnruuu
3'Ecluo6rex.rnoAqllHgeTcg[pI,IHlII,Inycynepnog]r^|ry|v|,TooHcql,ITaeTcg:
Bu6eprare oAI4H orBer:
I.craqnouaPnrru
2..nunefiusru
3.selusefinrnnt
4. 3avrxuyras ACP c o6paruofi cBt3blo peanl'I3yeT IIpI'IHIIIan perynl4poBauvfli

Brr6epure oAI'IH orBer:
1.no no:uYureHl4ro
2.no orrc.noHeHr'lK)

3.uo sa,qaHurc

5. I-lerrrro perynllpoB aHrz.s' flBlrflercfl

Brt6epure oAI4H orBer:

l.uoqqepxaHlre peryJrl{pyeMoro [apaMerpa Ha 3aAaHHoM 3HaqeHllll

2.o
3.e ir

6. llepe.uaroqnoft tpynrquefi cLIcreMbI Ha3blBaercs

Brr6epnre oAIrH orBer:
l.orsouesl4e BbrxoAHOfO Cr4fHaJIa KO BXOAHOMy cl',IfHany

2. OnlolreHne npeO6pa3oBaHHoro IIo Jlau.naCy BblxoAHoro cI{rHaJIa r npeo6pa3oBaHHoMy

no Jlan.nacy BxoAHoMY curnaJry

3.ornoruesrEe upeo6pa:o"u"no.o flo Jlailnacy BXoAHOTO CI'I|HUIJIa n npeo6pa:oBaHHoMy no

Jlauacy BbIXoAHoMY cI{rHanY

T.3asncuuocTb BbrxoAHOrO [apaMerpa o6lerTa oT BpeMeHI{ npu noAaqe Ha BXOA AenbTa-

QyHtcutlu Ha3blBaercq :

Bu6epure oAI4H orBer:
1 . crarraqecxofi xaParrePucrnrofi
2.unruy.ltscHofi xaparcrepucrnrofi
3 .qacroruoft xaPaxrePucruroft
8. 3asucprrn{ocTb BbrxoAHOf O rrapaMerpa o6rerTa oT BXOAHOTO Ha3bIBaeTCf, :

Bsr6eprare oAI4H orBer:
l.craruqecrcoft xaparcrepucruroft
2. utunylrcrofi xaPaxrePucrurofi
3,Ausauuqecxoft xapaKTepl4cruroft
4..{acrorHoft xapaxrePzc'rurofi
9, I-[enrro Qynruu o n vpoBalus, cleAsuleft ACP sersercq

Bu6epnre oAI4H orBer:
l.nolAepxaHtre peryJrHpyeMofo [IapaMeTpa Ha 3aAaHHOM IIOCTOflHHOM 3HaqeHnH c

noMo IrIr,H) yrlp a BJI stollrrx Bo3Aefi cre nft s a o6texr
2.ugvesenr,re perynllpyeN{oii eeIuqI'IHbI B CooTBeTcTBI{I4 C 3apaHee HeI43BecTHofi eeJlla'{uuofi sa

exo'[e ACP 
.,.unrreurnfi RerilqrrHrrT B coorBercrBt{I4 - tpynruraefi3.ugtreseuue pefynr4pyeNlofi eeILIqI4HbI B COOTBeTcTBI'Iu c 3apaHee 3aAaHHOI',I

10. W(iw) o6osHa'Iarcr:
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Brr6epure oAuH orBer:
I .uepe4aroqHyro QyHxquro
2. uepexo.unyro $ynruuro
3.Aun.rruryaH0-0a3oByl,o xapaKrepIIcrrIKy
7.3 Bonpocbr K eK3&MeHy n'o ducqunnuue <Teopua armoMamuqecKozo ynpfltneHunD

1. llepe4arovnae Synruprc 3aMKHyrofi cucreuu no BxorHouy nosleficrBl,Ilo, BpeMeHHaJI

xapaKTepr{crr4Ka.
2. Craru.{ecxoe perynupoBaHr{e, xapaxTepr4crr{Kr4 r, crarld3M pefynplpoBaHus.

3. Kpurepufi ycrofi.runocru fypeuqa. llpunecrl4 npl4Mep.

4. OyurquonaJrbHaf, cxeMa cr4creMbr aBToMarr4qecKoro ylpaBneHl4q, Ha3Har{eHI,Ie

SJICMCHTOB.

5. flpurnrep acrarr{qecKoro peryntropa I4 ero xapaKTepplcrl{Kl4,

6. Kprarepui ycrofiunnocru Payca. flpunecru npvMep.
l. O6utee rpeAcraBneHr{e o npqMoM a o6paruovr npeo6pa:oBaHllqx Jlanlaca.
8. Ilpe4cranneHlle nepeAaroqHblx (fynruufi cacreMbl B oneparopnofi $opue.
9. OcHosuoe ycnoBpre ycrofiuunocrr4 cr,rcreM aBroMarl4qecKoro ynpaBneHl{9. BuAu
nepexoAHbx npoqeccon n ycrofi.{unofi u neycrofivraeoft clzcreN{ax.

10. Craru.{ecroe u acrarrrrrecKoe perynupoBasue. OcnoBHoe LIX orJII{qHe.

I l. Ame6pauvecKr,re Kpr,rrepr,ru ycrofi.runocrvr vr s q€N.{ 3aKrloqaercflux cMbIcJI (nprauecrr't

nprrMep).
12. flousrue o lorapraQunqecxofi aMrrnr.rryAHo-qacrorHofi xapaxrepllcrl4Ke 3BeHa I{JII4

cr.rcreMbr (nAqD.
13. llonqrrze o noraplr$nzqecrofi Sa:ouacror-Hofi xapaKTepldcrllKe 3BeHa I4JILI cl4creMbl

(noqx).
14. OcHosHrte onpeAeJleHnfl u troHfl'll4fl o HeJII,IHefissx cl4creMax.

15. VcururemHoe 3BeHo Ii ero xapaKTepLIcr[IKIn.

16. AcrarnqecxlrecrrcreMbrperynupoBaHrlr. flpueecru[pLIMep.
17. MeroAura [ocrpoeHr4r noraplrQvuqecKux xapaKTepr4crl4K 3BeHa HJII4 cLIcreMbI.

18. @yuxquonaJrbHtur cxeMa cr,rcreMbr aBToMarur{ecKoro y[paBneHlt, u ed ocHoBHble

3JICMEHTbI.

19. OcuosuHe runoBbre Ar4HilMrrr{ecKr4e 3BeHbf, crrcreM perynupoBaHr4fl.

20. KnaccuQuraq:afl 14 ocHoBHbre tfyHnqrau cr4creM aBro-MaruqecKoro ynpaBneHuq.

21. (DynrqraoHarbHaq cxeMa r.r ocHoBHbre gJreMeHTbr aBToMarlrqecKoro perynqropa.
22. llpeo6paroBaHr.re Jlantaca B npr4MeHeHlrr,r K reoprzr.I aBToMarl4rrecKoro perynupoBarrfl.
23. BesruepuuoHHoe 3BeHo r,r efo xapaKTepHcrI,IKI4

24. AsroNlarraqecxufi perynrrop, rroHqrr.re, olpeAeneHLre u ocHoBHbre sJreMeHTbr.

25. IrluepuuouHoe 3BeHo lr ero xapaKTepucrr{Kr4.

26. OcHosHrle cnoco6rr BKrroqeHr.rq 3BeHbeB B cr{creMax ynpaBneHr4r. flpunecru cxeMbr
BKIIOqEHUq.

27. 9'ro nagsrgaror cr,rcreMofi asrorra-TprqecKofo perynlrpoBanrlr (crpyKTypHas exeMa H

ereuenru)
28. Kore6arerbHoe 3BeHo u ero xapaKTepucrr.rKr{.

29. MeroAu npeo6paroBaHr.rr crpyKTypHbrx cxeru cr4creM aBroMarr4r{ecKoro yrrpaBneHr4r.

flapanrersHoe coeAr.rHeHr.re 3BeHbeB.

30. IzlurerpupyroilIee 3BeHo r4 ero xapaKrepr4crr4rr{.
3 I . flocreAosareJrbHoe BKJrrorreH14e 3BeHbeB (o4norouryp*afl pa3oMKHyrar cucrenaa).
32. Jloraputfrr.ruqecxufi rpureprafi ycroftuunocru CAY.
33. @yHrquonaJrbHas. cxeMa aBToMarlrqecKoro perynqropa rz HrnHaqeHr.re ero 3JreMeHToB.

34. [z$Qepenqnpyrouee 3BeHo r{ ero xapaKreprrcrr4Kra.
35. IlapzutremHoe, corJracHoe BKnloqe-Hr.re 3BeHbeB cr4creMbr. llpunecru [pr4Mep.

36. floHqrl,Ie o cl4creMax ynpaBneHr,rf, r.r perynnpoBaHuq. VeM ouuqaercfl peryJrr4poBaHve or
yrrpaBneH14s.
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37. AnepraoAuqecKoe 3BeHo H ero xapaKrepllcrnKu'

38. flapanlenrHoe Bcrpeq-Hoe BKIIOqeHLIe 3BeHbeB (o6paruar ce$r).

39. Crpyrrypuat cxeMa aBroMarrqecKoro peIyJII4poBaHI4'I HanpflxeHl4q reHeparopa

IIOCTO'IHHOTO TOKA.

40. HaxoNAesue Jlallacona uso6paxeHl'It Als lusefisoro AuQQepeHUuaJIbHoro

ypaBHeHI,It.

41. O6r{ue [oHtTI4tl o6 ycrOfivraBocT]I cI4cTeM aBTOMaTHqecKofO ynpaBneHl4g' OcHosHoe

ycnoBlle ycrofivunocru.
42. OqrosgHe BHA6I seluueftnocTefi B cHcTeMaX ynpaBneHl1t u perynl4poBaHgfl'

43. f[ouqrue O SynxUuOHaJIbHbx SJIeMeHTaX H AuHaMI4r{ecKI4x 3BeHbflX cI4CTeMbI

perynupoBaHvls.
44. 3auagAlmaloilIee 3BeHo LI ero xapaKTepI'IcrI'IKI4'

45. flonqrue o $aroesx noprperax I,InI4 roAofpaQax cucreM yIIpaBneHI'Is.

46. OcnoeHrre noKa3areJII'I KatlecrBa npoqecca perynl4poBanvrfl'

47. I,Iurerpo-4ra$SepenUupyloqee 3BeHo.

48. Hacrorurte xapaKTepHcTI'IKH cHcTeM aBToMaTl4qecKoro ynpaBneHlls'

49. CrpyxrypHru cxeMa CAy, Koropas ocyulecrBnqer repBylo SyHrUurc yupaBneHl4q

(nycr, ropMoxeHl,Ie PeBepc)
50. Crpyxrypnaq cxeN{a CAy, Koropas ocy IecrBnser Bropylo Syut<Ultto yrpaBneHuq

(uoAAepxaHLIe perynl4pyerr,rofi BeJIpIqI'IHbI c sucoKofi ToqHocTblo B CTaTIIKe u Aunauuxe)'

51. crpyxrypnajr cxeMa cAy, KOrOpaq ocyuecrBnser rperblo syHt<ultto yrpaBneHl4t

(Cnexeurae 3a BBoAI'IMbIMI'I B cllcreMy curHaJaMu)'

52. Crpyrrypnafl cxeMa cAy, Koropas ocyluecrBnser r{erBepryro $yuxul4lo ynpaBneHl4s

(flporparvrvrHoe aBToMaTI4qeCKoe ynpaBneHl'Ie MaIIIPIHaMu 14 MeXaHH:uauu)'

53. CrpyrrypHaq cxeMa CAy, Koropas ocyl[ecrBnter nflrylo tfyHxUt'lto ynpaBneHl4q

(Vupannenr., o6aanaqrlBaroulee u"torutt.recrufi eu6op uelecoo6pa3Hblx pexI4MoB pa6orH)'

8. Vrte1no-Jwemodurtecxoe u uuQoptuaquoHHoe odecneqeuue duc4unnuuu

8. 1, OcnoeHan nume7amYqa:
l. [onos E.fl. Tiopna rnHefiHrtx cr,tcreM aBToMarHL{ecKoro perynupoBaHl4t t] ynpaBneHlar' M':

Hayxa,1989.
2. MupouHurc 14.B. Teopur aBroMaruqecKoro ynpaBreHHs. JluHefiurte cucreMbl' Cfl6': flnrep,

2005.
3. Mnpournux IrI,8. TeoPur

cucreMbr - CtI6.: fftareP, 2013.
aBTOMaTHqecKoro ynpaBreHHq. HeluHeilHrte h onTl4MaJrbHble

4. Eecerepcnrafi 8.A., flonoe E'fl' Teopur cucreM aBToMarnqecKofo ynpaBJIeHHR - 4-e uz[.

Ctl6.: flpo$eccw, 201 6.

5. Aop4 p., Braruon P. CoepernreHHbte cHcreMH ynpaBneuug - M.: EuHot,t, Jla6oparopraq 6a3oeulx

znaunk,2014.
6. fyarun f.K., fpe6e C.O., Cantraao M.3. flpoercrHponaHue cHcreM ynpaBneHl4t, M.: Eusorvt,

Jla6oparop ur 6aroelx ztal.ufr , 20 | 4.

7. 3aftqes f. @. Teopr,rq aBToMarHqecKoro ynpaBneHuq H perynfipoBaHVfl.-2'e wgl.., nepepa6. r'l

4O n. Kren, I4sAareft creo B sr ua [rJKOJra f OrOe HOe ]r3AaTeJI bcTB O, 200 4

8. Krzru .{. II. Teopus aBroMarnqecKot-o ynpaBneH},Ifl. T. 1. JIlaHeiluue cucrer'asl. - M.:

OI43MATJMT,2003. - 288 c. - ISBN 5-9221-0379-2.

9. Krarra [. II. Teopas aBroMarnqecKofo yflpaBneHnq. T. 2. MHoroMepHble, uelnHefiHste,

orrrnManbHbre a a1arrTrrBHbre clrcreurr: Yqe6. noco6ue. - M.: @IrI3MATJII4T, 2004. - 64 c' - ISBN 5-

9221-0534-5.
I 0.C6opnnx 3aAaq no reopHt4 aBroMaruqecKol'o penynHpoBaHHt

B. A. BecercepcKoro. - M.: HaYrca,200

H yrrpaBneHHq/ IIoa pe4arcunefi

8. 2.,[lononH umeJtbHat rumepamypa :
l. Teopar aBroMaruqecKoro ynpaBneHnt. q. l/ lloa pea' A.A. BopoHoea'

2. Teopar aBroMarHqecKoro ynpaBJreHI4c. q.2l llo1, pea. A.A' BopoHoea'
Burcur. uxora, 1986.

Bsrcu-r. Luxora, 1986,
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3. KyponarruH IL B. onruMa5bHble H aAanruBHble cllcreMbl. -M.: Burcls' rurcona, 1980'

8.3. IInmePHem PecYPc:
http ; 4el ibf a.ry.rU. Hayvnar eJIeKrpoHH ar 6n6r uo'rexa;

9. M amep uun b Ho -mexu uqe c Ko e o 6 e cn eqe u ue d u c 4u nn uH bt

Peanu3aqraq nporpaMMbr Ar,rcuunnl,IHbl ocyulecTBnteTcl B rle$Hofi KOMublgrepHor

ra6oparopuu, o6opyAoBaHlle roropofi BKnloqaer:

- noca/IoqHble Mecra rto Korl'Iqecrny o6yvato[Iuxcs;

- pa6ouee Mecro [PenoAaBarens;

- AOCKa;

- KoMrIJIex'r yre6uo-MeroAl'Iqecrofi 1oxyueHraul4ll'
IrlcnolrsyeMat rexHPIKa:

- Mynbrl'IueAufinrrft nPoeKToP;

- gKpaH;

- KaHaJl I4urePner;

10. MemoduqecKue pexoMendu4ua no opzaHusa4uu usyqeHun duc4urutunar

Pa6oqas nporpaMMa 11o ALICqII1JII,IHe <Teopun aBTOMaTI{rIecKofo yIIpaBIeHus)

cocraBJreHa B coorBercrBr,ru c rpe6onal:asMtr oegepalruoro focyaapcrBeHHoro

ooparonareJrbHoro cTaHAapra BO no nanpannenurc noAroroBKl4 15.03.04 <Anrouaru3auuq

TexHoJroruqecKr4x npoueccoB 14 IpOH3BOACTB) ll yve6Horo IIJIaHa no npoQraJlrc IIOAIOTOBKI'I

<<AeroMarlr3aurlfl TexHoJl orlr qecKlrx npo qeccoB Ir rlpo H3BoAcrB))'

I 1. TexnonozuqecKan Rapma d uc qun"tun at

Kypc III, ceMecrp V,VI rpynna POI8BP62ATI
flpenoAanareJlb - neKrop Kop.nrora E.K.
flpenoaanarenb, BeAyuru fi nparruqecKl4e 3a]HflTv]fl K o pl ro ra E' K'
KaQeapa <<AsToMaTu3arluq TexHoJrOr[qeCKlIX [p0qeccoB II [p0Ir3BOACTB))

gecosor Kossor,rqueHT Ar4gUr,rnJruHbr B coBoKynHofi pefitunronofi oueuKe, paccqurHnaevofi lo
BC9M AUCTIUUJTT.THaM (eca u es ede Ha ModynbHo-p eitm unzo ean c uc meMa)

Moay.rhqq-pgfi ru Frosafl ,cncTeqa qq sseleHa

HanNreHoeaH He,[Hcul4nJIuHbt / xypca

YponeH s//cryneus
o6patonauur
(6araraophar,
CNEUilAJIHTET,

varucrparypa)

Craryc al4cut4nnfiHbl B

pa6ouerra yre6uov nlaHe
(A,6, B, f)

(ectu eeedeua

MOoynbHo-
peilmunzoean

cucmeuul

Kornqectao 3aqerHbtx

eAfiHHu / rcpeauroa

Teopux aBToMarl4qecKoro

YIIPABNEHI,I'
Bararanpuar A 6

Cuexn ste AHculrnJrlrHsl no y're6noMy nfl aHy ( n ep eu ucn u mQ :

Texnuqecrue cpeAcTBa aBToMaTI43aUI4r4, CpeACTBa aBToMaTuqecKoro [poeKTl',IpoBaHr4fl,

TeopeTlrqecKaq Mex aHLIKa' [pI'tKraAH aq M ex aHI'IKa

(axo.Unofi pefiruur-rcoHrpoJrb, npoBepKa (ocraroqHbx> :uaHni no cMe)KHbltvt 4l'lcquuaHav)

Terua, laaaHne t-lJt1{ MeponpuflTue BxoAHoro KoHTponq
Buaur reryueil

ATTECTAUil14

AyanropHat HnH

BHeayahTopHat

MttHnuaruHoe
KO,qHI{ECTBO

6a,'trtos

Maxcnua.lsHoe
KOJIHqECTBO

6a,'trtos

TAY TCCT AyauropHar 2 5

I4roro: 2 5

sAgonrtrZ MonYJIb
(nponeprca rttaHwk wylvcnuk no AncuunruHe)
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Teura, talauue Hnu Meponpt,lqrue reKyulero KoHTponq
Br4asr reryurefi

ATTECTAUHI

Ayauropuar rlH
BHeayIilTOpHat

MuHnualsuoe
KOJIHqECTBO

6arros

MarchMa,qrHoe
KOJI HIICCTBO

6a,rrtoa

Bnuorseslle KoHTponbHbIX Pa6or
KoHrpoluxar

oa60ra
AyauropHar z 5

lilroro: 2 5

llroro MaKcltMyM:

HeofixoAllusrfi MHHr.rMyM AJrfl noJryqeHufl uroroBoii oueIIKI{ IrJllr AorJycKa K

rrpoMexyroqHofi arrecrauuu l6a.nla ).

Pefirnlrronaq cucrenla qe neeAerla

flonolnureJrbHbre rpe6oBaH[q Arq cryAeHToB, orcyrcrBylotuux Ha 3aHqruqx rlo

yBa)KnreJrbHofi fipuqlIHe :

Vcrnoe co6eceAoBaHue

O6qsaremHoe BbIrIoJIHeHI4e KoHTponbHbrx pa6or

Tecrupoeanue

Cocranurers
flperloAaBaTenb

3an. ratfe4pofi

CorracoeaHo:

K.3.H.

/ Kopnrora EorAau KoHcranruHoBplq, crapurl4fr

pon Bla.uraMl,Ip EBf eHbeBI4q, AoIIeHT, K. 3. H.

/ Oe4opon Bla4rarvuap EsreHresuq., AoqeHT,

/ flaerraHos I4ropr Arerceeeuq, K.e.H., rpoQeccop
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