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'IP'TPAMMA 

rIpEroro,HAqEHA rltt 
',pErroAABArraflAI,IC4,ITIJII4HbI BA3OBOIZ qACTPI BJIOKA 8.1.8.14. AI,ICIUTJIT,IH (MOAYJIEI4)CTyAEHTAM orrHolz ooPMbI onvtrEHr,rfl rro HArrpABJrEHrrro rroporoBrur2.15.03.04 <*BTOMATI,I3AIU4.fl TEXHOJIOTI.qECKTIX IPOIIECCOB UTIPOII3BO.IICTB>>.

yqeroM @egepalruoro focy4apcrBeHHoro
BaHufl rro HalpaBJreHr.rro nolforoBxu 15.03.04
rr npor43BOICTB), yTBepxAeHHOro [puKa3OM-- ^rrvrrJuvAv LDlf ) J rbsp,nv{trtlHol

vrDs vv,,c'woo'nvr^ n HayKv rocczftcxofi oerepauzz or 15.03.15 r.



r_{enrro.,o.,,oouuul",X#X:":"_g::,.i:::;;Ki:;##JIl,.o,nouuJre'r,r,DsB'erc,
npzo6pereHl'e cryAeHTaMIr HaBbIKoB IIo pacqery r{ MoAeJrr.rpoBaHr4ro ct4creM ynpaBneHr.r fl rttsllclonb3oBa*Lrs' B rlpol'3BoAcrnennoft retrenbHocrl4, cBr3aHuofi c gKclJryararluef, Hacrpofir<ofi
n pa:pa6orxofi uacrpofirofi ra pa:pa6orxofi cucreu ra ycrpoicrB ynpaBne'r4r.

3 aAaqanru u3yrreHprs ArdcIIr4[nLrH br sBrrrorc.f, :

-I{3rreHI4e o6qax npI{HIILInoB nocrpoeHlla ra QynrrlnoHupoBaHr4r aBToMarr{qec*r4x
cr.rcreM yrrpaBneHrcs (CAy) ;

-ycBoeHlde ocHoBHbIX

-o6yrenue rr4rroBblM

MeroIoB amurvl:,a rz cLtHTe3a CAV;
MO.4eJrtMr{ 3BeHbeB r4 cr{cTeM ynpaBneHur;

-o6yueHrze ocHoBHbrM ceoficreaM ALrHaMr,rqecKrIX o6rexron (He3aBr,rct4Mo or vxQzsuuecxofi rrprpoAbr.);

- ooyqeHr.re MeroAaM r{ccne.40BaHn.s csofi crs .4uHaMaqecKr4 x
cr.rcTeM aBTOMaTr4 trecKoro perynupoB aHars.

ckrcTeM, MeTOAaM cr4HTe3a

[ucqunrruua cocrot4T as 4 pas.qelon:
PasAer l' ocHoeHr'" 

'on'i^' H onpeAeneHr'rs. ocnoBHbre rroHr rvtfl uoflpereneHr,rq reopar4aBToMaruqecKofo ynpaBneHHr (Ha [pI'IMepe cacreMbr cra6unuza4uu). Cra:rz.{ecx'e cno'crsacIIcreM aBToMar'qecKofo yilpaBneHr4s (npo6neva rovHoc'rz). Ponr o6parHofi cnqgu. ocuoeurreTIpI4HIIV[bI aBToMarHqecKofo yilpaBneHufl: perynr4poBaHHe no oTKJTOHeHu]o u rro Bo3MyqeHr4ro.@uszrca npoqeccoB 
_B saMKHyrbrx cHcreMax. o6qu" crpyKrypa :aururyrofr cAV; npnMephrSJIeM.HT.B' Kracc,n0urcau,nq aBToMart'IqecKr4x cr4creM no np'Hrrr4ny gertcrtut; ,,o qenuynpaBneHnr; rlo Knaccy ypaeneaufi. onnchrBarounx cfi(nepeMeHH'rx B 3neMeHrax c'creMbr; ro xapaKrepy noou.'J#; H.i;JSlTjt#T::XffiT:TBbIXoTHbIX [epeMeHHbrx' rIpHn'repbl aBroMaruIqecKrD( crdcreM, o6ttacrw^ npr"Jrar""Pasler2' Mareuarnq"tnt" MoAenH AIzHaMr4r{ecKLrx cLrcreM. MarerrnaraqecKLre MoAenu BXoA-B6rxoA: 4aQ{epeHqzarrbHble ypaBHeHufl (AD, n.p.ruro"""r.r{acrorHbre fIO, rosQQzqueuru nepeAaqH, BpeMeHHrre

pa3nar{HBrMa Qoprvlau ra BXoA_BbrxoAHofo on uca Ha_s. C ess s NaeNnpeueHHoft o6lactz: HenocpeAcrBeHHoe peureHr4e !v, npzrnreHeHrze MeroAoB onepaqrzoHHoro

ffi:fiT;;#;il?TecBeprKkr. Becoeag H nepexoAHa, QynxqHrz. n.piluro"H'e Qyurqzz
PasAer 3' Mero4u aHanu3a [poqeccoB B AvrHaMr4.,ecK]rx cr4creMax. vcrofiqzeocrrcocrorHt4s paBHoBecu.fl ttuaefiuoit cucr<

rzseftson cvlcreMbl ro KopHsM * i,'j;"1ii'"r",i."#"".:?Hf'Xii;fJ#"?ffi;u 
t';XHH:tr3HaqeHI,sM MarpLtlrbl cucreust): ocHoBHble-reopeM_6l. Teopeun l-ro neroAu rt"nynoru. cyx4euaeo6 ycrcfivnBocrl4 no roe$szrllleHraM Xfl: anre6pur".inr. Kp'repuu ycroftvunoc ru fypzwla,Payca' Kprzreprafi ycroilvraeoi ru Hairrcswcra a efo lorapa0rrazqecKa, 

Qopvra.Pasler 4' Mero4' cI4HTe3a cl4creM aBToMarr.rqecKofo ynpaBneHuq. oc'osHrre gran'rcI4HTe3a cAy' Mero4nrcz clIHTe3a B qacrorHo h o6nacru. o6rqas xapaKTepac rvrKa aHaruruqecKr,rxMero'{oB c'Hre3a cAy' llocle4oearerlbHat KoppeKurzr cAV: r.to.q"r, t;;";;. KoppeKrnpyroulr4e3BeHbt (r-' IIA-, trLr- u rlZ,{-:arcon'I ynpaBneHrz.a), ruero4rKa cuHre3a no JIAX. flaparre*Ha.a
il:i;Jff" 

cAV: Mero, caHre3a' fz6rcne H NecrKrre o6parHrre cBn3vt, vrx BIruAHvre Ha KaqecrBo

2, Mecmo duct4unnuubt 6 cmpyKmype OOII BO
Mecro A'cqurnr.rHbr B crpyKrype ocHoBHoft o6pa:onare*uoft rporpilMMbr (ooD.
[uc[unnuHa orHocurc's K 6asosofi qacrrz 6,roxa 8.1.8.14. <AzcqprnJrrcHbr (ruroaynu)>ofoc Bo ro HanpaBreHl'rc rIoAroroBKI{ 15.03.04 Aerouarasaqax rexHoJror'qecKrzxIlpoqeccoB r{ npor{3BOACTB.



Ycnelruoe I'IsyqeH[e ALIouI'IIIJILIHII <Teopux aBToMarrrqecKofo ynpaBneHl{r)
fipeAfiOnafaer npeABapl4TenbHoe 3HaKOMcrBo cryAeHTOB CO CneAyroquMl,r AT4CUI{IJIHHaMI,I:
<Brrcrua'f, MareMarvKa>, <(Du:zra>, <3rexrpoHr4xa), <CxevorexHlrKa), <llporpauuupoBaHr,re)
(nareru [pI4KnarHbIX nporpaMM Anr MoAenr{poB aHVs rhlaNrr.rqecKr.rx cucrelr).

3uaHur, nonrreHHbre trpIa ocBoeHrrr4 TAy, ueo6xo.{ul,rbr Anr r,r3yseHr.rfl AIICqMINI,IH:

ycrpoftcrnu,

TaKXe rrprd

<3rerrpoHura gJreKTporrprrBoAa), <orerrpoHHue npoMbrrrrJreHHbre

<MareuarnqecKoe Mo.qenl4poBaHze 3JreMeHToB ererrpoHuoft TexHI{Krr)), a
BbrrroJrHeHr4ra 6aralanpcrcofi erruycxsofi xnalrzQurarlvtouuofi pa6oru.

3. Tpefioeauua K prynbmamut t ocnoeHu.fl dac4unnuuot

B pes ylrrare ocBoeHr.rr Ar,rcrlr4rrnr{Hbr cryAeHT AonxeH :

3.I.3namo:

- ocHoBHBIe npuHuHrlbl vt 3aKoHbI $ynrquouupoBaHl{r aBToMarr,rrrecKr.rx crrcreMynpaBneHvr;

- cloco6rr MareMarr4trecKoro oilucaHufl.CAy;
- qacrorHrre ra anre6pauqecKue MeroAbI lrccJreAoBaHur aBToMaruqecKrrx crrcreM:
- Br,rAbr nelzuefinrx crrcreM;

- cnoco6rr KoppeKrlnu csoficrs 3aMKHyrbrx crrcreM ;

- Qoprr'rsr npeAcraBneHl{t MareMarr4rrecKnx uo4elefi o6rerroe 11 cucreM;
- MeroAbI aEuru3a Oyn.qanaenraJlbHblx csoficrs [poqeccoB ]r ct4creM yrrpaBnegr.rr,
- ocHoBHhIe npI'IHIII'InbI yrlpaBneHrrq, MeroAbr ct4HTe3a clrcreM yllpaBneHr.rr.

3.2. Vuemt:

- cocTaBnsTb MaTeMaTLIIIeCKLIe MOAenrd;

- - I4cnonb3oBarb ocHoBHbIe MeroAbr aHaJrv&a CAV so npeuenuofi I{.racrorHofi
OOJIACT'X:

I,Isyreuue Aprcqunnr.rHbr HanpaBneHo Ha Qoprr,rzponan[e cneA],rorrlux KoMneregqufi:

(Dopuy.nnpoBKa KoMrrereHur.ru

bre KoMnereHqnqtuu (O
Cnoco6uocrbro K caMoopraH n3arJuvt 14 caM

OHAJIb HbIE KOMTIETEHUI,Ifl MI{
cnoco6uocrnro yqacrBoBarb B pa:pa6orre (na ocHoBe Aeficrnyroqzx
craHAaproB ra lpyroft HopMarprBHofi 40ryuenraqurz) npoexrHofi u pa60veft
TexHlzqecKoft 4oryueHTallull s o6ractu aBToMarI{3arIrrLI TexHoJIofI,IqecKI4x
lpoqeccoB u npor43BoACTB, LrX gKCrrnyararlr4oHHoMy O6Cnyxznanuro,
YNPABNCHI4IO XI43HEHHbIM UI,IKNOM NPOAYKIII4I4 U EE KATICCTBOM, B
Meponpr4rrr4{x IIo KoHTpOnrc coorBercrBux paspa6arbrBaeMbrx rrpoeKTOB ]r
rexHrI'{ecxoft AOKyMeHTaIIUU Aeficreyrcq[N,r craHAapraM, TexHr4qecKr,rM

Cnoco6uocruo flpoBoAlrrb lpraruocrprKy cocrorur,rs
npor43BoAcrBeHHbrx o6rerros [porr3BoAcrB c
HeOOXOILIMbIX MeTOIOB LI C

u nvHaMufrJ|r
14CNOJIb3OBAHI,IEM

Cnoco6Hocrbro BbrrroJrHrrb pa6
lpoqeccoB r,r [por43BoACTB, HX O6eCreqeu[rc cpeAcrBitMz aBTOMarnga\un u
yrlpaBneHl4q, roroBHocrblo I'IcroJrb3oBarb coBpeMeHHbre MeToAhI H cpeAcrBa
aBTOMarr43a\vu, KoHTpOr.g, AVarHocrr,rKl4, rzcurrranrafi u ynpaBneHr,rs
npoqeccaMr{, xu3HeHHbIM rlrrKnoM wru pr ee KaqecTBoM

- aHaJrr.r3r.rpoBarb ycrofivznocrb 14 Kaqecrno CAy;



."t"r;#:X:1ffi;il."r"#;MeHHble cpeAcrBa Bbltll'crlrlrenb'ofi rexHI{Kz Anr peure' Lrn3wa..
_ rrpr4MeH.sr6 MeroAbr loJryqeHr4.f, MaTeMaTI4gecKI{X rvtoAelefi o6rerron;- QopuylLrpoBarb rpe6onauzs x csoftcrBaM crccreM;
- npoBoAI'ITb cpaBHl{Telrurtft aHaJILI3 csoficrn Ar,rHaMr4rrecKr.rx cr4creM.- rrpoBeprrr ycrofivzBocrb crrcreM;
- rrpoBoAl{Tb pacrreT KoppeKTLIpFoUprx 3BeHbeB.{ns o6ecneqeHrz,3aAaHHhrx csoficrncacTeM aBTOMaTr4qecKOro ylpaBneHr,Ir.

3.3. Bnademo:

_ METOAAMA COCTABJICHI{,' MATEMATI,IqECKI4X NAOACIEft CAV;- HaBhrKaMI{ nprIMeHeHI{t MeroroB MareMarr{qecKoro aft'|Jru3ar{ MOAenupoBaHHr,TeOpeTLIqeCKOro a gKcnepr.rMeHTaJrbHoro accneAoBaHar;
- MeTOAaMr4 r{ccneAoB aH."s. cucreM aBToMarrrqecKoro yflpaBneHr,rg;
- Mero.4aMu cuHTesa cvcTeM ylpaBneHrcr.

4, Cmpyxmypa u codepucauue ducilunnuHbt

4'1' Pacnpedenenue mpydoeuxocmu o s.e./rtacax no e udu,r,t aydumopnofi ucQJ/rocmonmenonofi pa^omu c nydeumos no ceMecmpoJt/t

4.2 Pacnpedeneuae eudoo yuefiuort pafuomtr u

4'3' Tenamuqecxuit t JroH no eudan yae,uoil deameJtbHocmuJferuulu

Ooprvra

l|TOfoBofo

KOHTpoJrs

B roM .tficre

HauveHoeaHrre pa3AeJroB

Crarz.recxze

Mareuarz"e.nre

Mero4rr
ALIHZIMLIqeCKI4 X CIzCTeMaX
Mero4rr c"

.l&
n/n

Horr.rep
pa3AeJra

O6tenr
qacoB Teua lercuuu Vqe6Ho-

HaruIqAHbre



AUCUnnn
IIHbI r|oco6us

I 6 L 'ATIIqECKITE CBOICTBA CIICTEM
aBTOMaf ltqenIc^nn t/nhoD

2

/^\E\_ruu-liDl xapaKTepI,ICTI4Ka oobeKTOB U clIcTeM
aBTOMaTr4 r{ecKoro ynpaBJreHr.Ig ocnosHrre noHrTI4r,
I4 o6lqlle cBe.IIeHI4f, o cI,IcreMRx vTrnqprrFu'o

Hureparrrarrrar
rrpe3eHrarlur,

MeroA IIOCO6U'

2 2

l{r4uKperr43allHg cIZrHaJra. -BzAnr KBaHTOBaHI{'.
I4unylrcHbre CAy. peleftuue CAy. I{usporue
CAy. KlaccuQuxaqur r.{MrryJrbcHbrx oJreMeHToB.

llpzrvreprr rulcxperurrx CAy.

IlHrepaxrrarnar
npe3eHTaur{_rr,

MeroA noco6ptt

3 2

\,r.lrn.teuKr4e cBoktcTBa cI4CTeM aBTOMaTI4qecKoIO
ynpaBneHrzx (npo6leua roqHocra). ponr o6parrrofi
cBs3r,r. OcnosHHe npIrHIIIzrIbI aBToMarLIrrecKoro
ynpaBneHr4r: pefynr4poBaHr.re ro oTKJroHeHr.rro a no
BO3MyrrIeHr{ro. Ozszxa lpoqeccoB B 3aMKHyTbrx
CI,ICTOMaX, O6Uag CTDVKTVna qnurngrzrn# CAw

I4urepaxrunHaa
npe3eHrarlr4r,

Nreror noco6aq

4 2 10
rvraTeMaTIlqecKI|e MOAeJII| AUHaMrlrrecKrrx

CI,CTEM

5 2
Marel4aru.{ecKoe onr4caHlre nr.rHeftHbrx CAy.
MareNraru.recxue voAeJrl,r BXoA_BbrxoA.

Craruqecxue 
"upacTaTr4 r{ecKoe perynr4poBaHr.re

llurepaxrrznua.a
npe3eHTaUI4{,

vero4 noco6nr

6 2 HHrepaxruonar
npe3eHrarlr4{,

veron noco6ns

7 2 l{r4 HaMr.rqec Kr4e x apaKTepv crr4Kr.r CAy. r{acrornue
xapaKTepr4 cTt4 Kz

llepe4arounue O
3BeHbeB.

CrpyrrypHue cxeMbr CAy.
npeo6pa3o Ba]F'ufl, crpyKrypHbrx cxeM.

llpanula

Hnrepaxrrznnar
[pe3eHraur.Ls,

lreroA noco6zx

8 2 Zurepaxrznuax
rrpe3eHTaUur,

naero4 noco6ru

9 2 I4urepaxrunna.r
IIpe3eHTaUur,

raeroA uoco6lts
10 3 10

rvrr I uA bl aHaJrlt3a [poqeccoB B AI,IHaMil rIecKI{X
cI|cTeMax

Vcrofi.{ueocrr cocroqHl,r, paBHoBecI{, lnneftnoft
CI,ICTCMbI,

1l 2 Zurepaxrlrnnax
npe3eHTaur4Jr,

r4eroA uoco6m

1l 2

xapaKTepr{cTr.rKr4

3reMenrapnHe gsenrs CAy.

Coerzuesu",nor6

l4nrepaxrunuar
npe3eHTarlr4r,

veroA noco6ux

t2 2 llnrepaxrzaHaa
[pe3eHTarprr,

ueroA uoco6nx

13 2 llurepaxrunnar
npe3eHTaUIIr,

NreroA uoco6zq

T4 2 [4Hreparrunuar
npe3eHrarlur,

uero4 noco6ra.a
l5 4 10

ryr€ | oAbr crIHTe3 a cI{CTeM aBTOMaTI,IqecKOro
VTIDABJIEHI,Ig

Ocuonuue orarrbr cuHre3a CAy.

-

Tuuoerre KoppeKTnpyroulre 3BeHbs
([I-, IIA-, IIW- unI4L- 3aKoHbr yrpaBneHr4r)

16 2 llnrepaxruaua.a
TIPC3EHTAIII{',

NreroA noco6rz_s

t7 2 Llurepaxruauat
rrpe3eHTarlr4f,,

MeroA noco6z.f,

6



t8 2 Mero.4zra cr4HTe3a no JIAX.

flapauelruar KoppeKqeLs CAV: MeroA cr4HTe3a.

I4ureparrznuax
qpe3eHTarII4{,

rueroA noco6zs
2 Zurepaxrnnnar

rrpe3eHTarlrur,

I4eroA uoco6[s
r99 2 I4HrepaxrurHa.r

4pe3eHTarlr.rJr,
MeroA uoco6zsIlroro: 36

Ifparrnvecrcue.pa*T"qecrcue (ceuuHapcxue) 3aHsrrrfl (yv e 6nwu nJraHoM ue npedycuompeuat)Jlaboparopubre padorBr

.l\tb

n/n

Honrep
pa3AeJla

AHCUI.|nJr
I,IHbI

O6uerrr
vacoB Terr.ra .na 6o parop Horo 3alflTlfl

(-.rq-tt

Vqe6no-
HarutqAH

bIe
noco6r.rsI 2 ,v!.\,rv Lbur|f: r |'a cI{cTeM aBTOMaTI{qecKOro

yrrpaBJreHrrfl
IIDAArrl_- _

?

a
J

2 \- t Pylcl ypHoe npeACTaBJteHI4e crrcTeM \rn 3MM*
2 l0 Mareuarnqec*rre MoAeJrr.r Arr HaMuqec*nx crrcreM

4 2

5 2 I4CTeM aBTOMaTLIqeCKOIO
ynpaBneHat

3MM*

3MM*
6 2

2
CI,ICTCMbI

3MM*

3MM*
8 2

9 3 t2 oqeccoB B ArfHaMlrqecKr.Ix
_ cl{cTeMax
JfP JVbT Mnnen'"n

3MM*

10 2
lt 2 JI P Nb 8 flDoroavrr- r,.,o^

snnux cLIcTeM VnnaRnepuc | -l[rr\/:*

^6*^I\/I^LI^1, 

-

t2 2

"l,v L'7,U

IIP MoQ in 3MM*
_ ._- vLLueAvJrwnnu ru.rHUUI.u cI4CTeMhI [pI{ clyqafiHoM

BXOAHOM BO3IeficTBr.il4 3MM*

l3 2
y v AvJ re D rrv lruurJgHHbIX qacTOTHhD(

IIoKzL3aTeJreft xa.{ecrna (uorasarelx
3a.racaB ycTOft rrr4 BO CTr4 )

rone6arenbHocrr,I. 3MM*

t4 2
l5 2

aroqHbrx Qynruzfi 3MM*

16 4 12
M 3MM*

55zr cuc t'eM aBTOMaTIIqecKOIO

yrrpaBJreHrrs
JIP Lfol ? Po^t7

l8

l9

2 pvrJJu4pyruulefo yCTpOfCTBa
nO BbIXOnHofr Renrz.rrzrte aa., o,.^

B Bu,4eo6parnrrx csssefi 3MM*

2
IIP Motz D^, r 4vfwr uuuJrsAUBaTeJIbHOro
ycrpoftcrBa no JIAqX

KoppeKrzpyroqero
3MM*

2
_ _^ v ^,rvAvJLrrywD4.rryrv IJ9JIeaHbIX CIICTeM

aBTOMaTLrrrecKoro pef ynfi poBaHn,
.ilP Mot6 1\/^-

3MM*

20 2 'rvAwJrrlpulJ.dilnv OITIZMZUIBHOfi CIICTeMbI
3MM*

21 2
zrrblx gI4cTeM

3MM*

7



JIP NsIS (u$ponar pearrrsa@
pefyJr.rrTopa

crarzqecrue cnoficrBa cucreM aBToMarurrecKoro y.,paBreH,nq

Bua CPC I <Pa6oma c rumep

i:3.:,::":1-11-tlluuznsr r r. rrpuHrlunu xraccuQz Kar\vMCAy.;.*;;;;ffiil;H;;
Tr4 rro Bbrx 3 BeH beB Ha rnnoBble no:4efr crnr,rr.
Bua CPC 2 <Pa6oma_c numepamypr;r.

*:::'::::""1,. {1n"au'b'#. Qy'rqr.rz rpr rocneAoBarerrbHoM,
[apaflneJrbHoM u BCrpe'{Ho-rapaJrnenbHoM coeAr4HeHr4r,r 3BeHbeB.

yKrypHbrx cxeM.

3rcnepurraeHTaJrbHoe onpeleneHr{e
Ilepexo4 or rreperaror"uri $yuxqufiAunnzryruo-Sasonar qacrorHas
LIso6paNeHze A@VX Ha KoopAr4Ha
nepeiueuuofi. A@r{x rr4rroBbrx 3BeHbeB. A@r{x coBoKynHocrr43BeHbeB' BeruecteeHHrre u MHr4MbIe qacrorHbre xapaKTepr4crr4Kr4.Ananrzry4Ho-qacrorHar xapaKreprdcrr4Ka (Ar{x). @a:onas qacrorHarr

Bas CPC 3 <pa6om
xapal(Tepl,Icrl,IKl,I. @usuqecxufi cnartcl r{Acrorr{Lrv vqho^6^y,^a,-_-
?-^-o^"'.^

xapaKrepr4crr'Ka (or{x). AgX rz or{X runoBbrx 3BeHbee. Ar{X z ogXcoBOKyrrHocTLr 3BeHbeB.

Hlrq JIAX Arr cucrela c npoasaolsuoi

Bna CPC 4 <Pa6oma c numepamypo,

]|:::l::]: )*lTT.l1.T_- (nAD. rroraprzQrr,rrzqecKae aMrrnaryAHo_trvurr!!r rJAnv-r{acrorHbre (nAD a sa:oasle qacrorHbre (or{x) xapaKrepr4cr'Krr

;::::::_l'iiT":"15_ I rrox coBoKyrrHocrr,r 3BeHbeB. rropr4or

Bna CPC 7 <pa6oma c numepamypr;,

il.Jx1' ". Ti :::::. ^T::T.1r_l 
a 3 a Aaqvt y c ro n u z n o c rz no rrrnyuo ny.

3arra3AbrBaHueu. vcrofi qrrBocrb Hecraq,oHapHbrx cLtcrer'r. cr.pyxr ypHaflycro[unnocrr.

floHqrue xapaKrepucr'qecKoro ypaBHeHVn. g.oo*Jo'r'J:1t"""t;
rocraroqHbre ycnoBr.r yc'rofiu aaoc ru Ar'fl llr,l'efi H",X Cr4creM. Kpa:reprazorleHKr.t yc'rofivanocru. Anre6pauvecKHe KpHrepr,ra: fypnuqa, cxeMaPayca. gacrorusre Rpvrepvt.: HarIrcsacra, M'xafinosa. Oqeuxaycrofivznocrr'r rro nr{x. 3anacsr ycrofivznocru. vcrofi.{vBocr' crjcreM C

Baa CPC 8 <pa6oma r rrrrpo*y

if".jy:_....^1:ll..r"eHHbre u ecrecrBeHHbre HeruHefruocrz.MareuaruqecK,e MoAenH nersHeftuux c'creM. Tanos'e ;#ffifr:3BeHbr' cucrevsr HerusefiHrrx an@Qepenqrunr"ri* ypaeneuzfi.crpyxrypHsle cxeMbr uelnuefinslx c,creM. oco6eu'oc "rH A*HaMLTKLIHelnHeZHrtx cHcreM. VcrofiqgeocrF, wen'uaft11511 cI4cTeM.rr nDl^, Uf4g.I.gM.

r43a HeJlkIHefiuux



CAY. flouqrue tuaiupnza4uu.
Brra CPC 9 oPadomi-.-ir*^.*-*^ 

-cucrenaHoe;;;;;;"i::#SKiriXl;.fl ililllf ;:'.p:ffievn$rytrrctql4)| \_A y.
BJreHHr. floHqrrae perynrropa.

nooJreAOBaTeJrEHa, KOppeKrIHr.
a;ra B 3aKoH yfipaBneHuq. Uels u

aKoH ynpaBreHus.
M ynpaBneHr4, noJroxeHueM.
IIOJIO)I(EF]II4EM.

cxeMbr IIocTpoeHr4' rr0314rlzoHHbrx

ili5,y;,,Tt^:f:- . :i:yKH KaqecrBa no3r.ruhoHHbrx cr4creu. Cnoco6upeanL*ar\Au rpe6yelrofi Tpae*ropran MexaHr43Ma. flapa6on u,recrcuirpefynrTop noroxeHH.s.
Baa CPC l0 ,,po6o*o--**pofiwil,r@
HecrarlrzoHap'brMr,r o6rerrauz ll o6rerrannz Syrrxqr{o""pyarr,rr",ycnoBI'Itx nosuylqenufi, x'3MeH{rou,nxcr B rrrrrpoKoM Ar4arra3oHe.llpzHrlznrr nocrpoeHr'rr aAarrrlrBHbx cr4creM. KlaccaQlrraqa.s
AAAIITI,IBHbX CIICTEM.
llozcrcosrre a.qanrr4BHbre cr4crevrr. flpauqrrnbr opra'r43arlr4rr rror{cKa3aAaHHofo pexr.rMa QynxquonzpoBaHr,r, B rrot,rcKoBofi czcreue.Benoucxoerre a.rlalrLrBHbre crrcreMbr. Mero4rl n.qeuruQzraquu
ALrHaMrzqecKHX xapaKTepr.rcrr4K s 6eonoucxoBrrx cr4creMaxyrrpaBneHr4x. r4renruouraroprr cocrorHt4r B qacrorHofi z npeueuHOft
o6nacrqx.

--
Y.tgort 

ulur"ru rp u , o"*raMrrrrecKnx crrcreMax

@yHxqaonaJlbHble 
"*"r*, 

,,.^^^ l..''^"''' 
qrrtl

ynpaBneHu". r,^oo;;:ll..otXll"::L" :iffi:L,yrlpaBneHat. 3agauu, pe[aeMbre I]BM B cr4oreMaxynpaBneHar' flpeanyqecrea H HeAocTarKr4 qzopoaux czcreMynpaBneHnq. I4epapxavecxrze crzcreMhr aBTOMarr'qecKofo ynpaBneH,'
!ail]-:.:orrof r4trecKr.rMnnpoqeccaMr4uo6opy4onaH'eM.
Kracczszrar\r4s AucKperHbrx r".r.r. ;;?#"; oll;", cr4fHnrroB.
Ttt"on""gtt"t"ptl e B rrncknerrrlrA

BuaCPC l2(P 

-

flpe4noculrcu u{" " rumepamypoit>' Iloulnue lrH6poBor .r.te"".
(T)rru_,,,,^,,^ teApeHl4t B npaKTHKy qno-^^,-_-

Bza CPC 13 <pa

i:.":1.#:r:^,:::iT:^':,.^ly": MoAynrqLrr4. KoHe.rHsre pa3Hocrr4.KoHe.rurre cyMM br perrrerqarbrx oynrqnfi .'i;;;.r;:]Jilffi Jf 
Hocrl4.

Pac.{erHsre cxervlbr nr4cKperHbrx CAy fACAy) u cnoco6uMareM aru q ec Ko f o orTac aHH s Lt x rH no B brx rn. r. ni". il;o; .r;;;"r:;rlssrxoA loHgrr,re nepe4arovuofi dysrcuzn B oinearw 7
Bra.q CPC 14 (p
xapaKrepacr*K' rucKperHbrx cr4creM (nr{x), Toquoe u npu6tmxeHHoerocrpoeHpre JI9X.
Ypanueuza cocro{Hr.rr Ar{cKperHbrx ct4creM. flepexo4Hue ypaBHeHrz,

ro.rHofi 6ynruru.unA \-ru r) (faooma c Jllrm.ennmttnni,, - 
rv'rv' tl'Jr-r'Krll4l4'

a "^ -"^ uo "p.r.tro7o6iiG.
."#"T " T" :0." T ::: :il l:liil. p 14 crr4K H e rr pep br B H brx r4 rrr c KperH'rxArvnPtr r'HbIxcl4creM' cssss MexAy npeveHuoil xapaKrepr,c.arcofi vt [oJroxeHaeM

cs oruz6xa UCy.

BZa CPC
llloruocrr

12 <Pa6oma c numepamypotil.
MareN{arn.recKoe

@yurcqa.r pacnp.l.lreu"".



Cpe4nerceaAparr4r{Hoe orKJroHeHr4 e.

Baa CPC 13 ,

[1:i:::: 1""^":::::lly "To npo u""" u. 04 Ho na epun e'Lr M Ho roMep Hbre

cMbrcrre. Csoficrsa Koppenqrr,oHHbrx QyHrcqufi. 
'a;;_rd;;

nrorHoctH cryr{afiHstx npoueccos. cgoficrBa cfleKmalrsofi nrrorr{o..n,
Baa CPC 74 <Pa6oma c
Qynrcqurz Ha BbrxoAe tuseimofi cucreMbr. Cer:r Mexly crreKTpaJrbHbrMa
NJIOTHOCT'M14 BXOAHO.O VI B'IXOAHOfO CTAIILTOHAPH'IX CIYVAfiHUXlpoqeccoB' onpe4eleHae KoppenrqnoHnofi oyHrcqaz u cnercrpa*uofi
NJIOTHOCTH AN'' ABYX B3AI.{MOCB'3AHH'IX CTAIII4OHAPH'IX CIYTAIH'TXnpoqeccoB. Pac'{er tuneilsofr crzcreMbr .,pu cttyuafiHbrx Bo3Aeficrszsx.

*::11] l:cxtzfi veroA. orpeAeneHaa cpe4Hefi KBaAparnqecxofi oruz6rn.OnpegereHne cpeAHefi *rulpurr"..nor 
";;;;';;;'-;;"#;";perynfl pH6rx aos.qe ilcraulx.

lzsefisoft CAV npu npor43BoruHofi

[ocraHosx a 3a1aqa crzHTe3a.
crpryKType ckrcreMrr. Curnes

Bat CPC 15 <pa6omq c rumepamypoui.
Czntes nu:oeftuoft CAy npz .aau""ol

om (yve6uwM luqHow ue npedycuompeua)

BO.UITC' n() BapHaHTaM, B COOTBeTCTBI4LI C
1.

" o""rfXff;3 
t4 pacqer cl4creM yrpaBrIeHI'Ix c o6paruofi cnqgrrc recHefiuruu o6paroru cBr3a'br

npuqeM ero r 
I4creMe '4onxeH paccNlarpuBarbct KaK rrrHaMzuecKzfi,

o"6o " Qopnre T#fr 
3aAarorct nrz6o 'ilzcreHHo' nrz6o rpa(f""..*",

ynpaBneHlas yglaercs onprcarb lnueftHtr

{ro He cyrrlercrByer [oJrHocrbro manefiurxI $n:uuecKr.re cLrcreMbr HeJrrrHefiHrre. XoporuoLI3BecrHo' rrro aHuuu3 I'I pacqerbl' BbInoJIHeHHbIe Ha ocuoBe maHeftnofi TeoprII4, rIo3BoJI{Iorco3AaBarb coBepllreHHrre ycrpoficrna, Qar:u4qecKzur pa6ora Koropbrx 
" 

-6on"ao; 
creneHracornacyercr c AaHHbrMr.r, rroJryqeHHbrMr4 rag maHefinrr" puararo".

c apyrofi cropoHbr' Anr vHxeHepa-aBToMarqr,rKa nce 6oree orreBr.rAHo, rrro orpaHr4qegr{e
MeroAaMr4 rzuefiuofi Teopr{u He Aaer yAoBnerBopLrrenbHofo pe3yJrbrara BecrBeHHbx cLIcreM' rIpeAHanHageHHhIx 4nr pa6orrt B IrrldpoKoM ,{r{arra3oHe

Jruneimas reopl4t qacro rlone3Ha Ha cra*uu HaqanbHorfo r43r{eHar; pacnpocrpaneHHoftflBlrfl'ercs lpaKTI4Ka' npu I(oropofi npe4napurensnrrfi aHaJrr.r3 u pacr{er rrpoBorfiTcs s rz'e[Ho^,r
llffi:ri"""r"xlouttt" )'roqHeHHoro pacqera paccMarplrBaercr BrrktrHrre c)rurecrBeHH6D(

3aAanne Ha aHaJrr'I3 rr pacqer Helnnefinbrx cr{creM aBToMarr.rqecKoro ylpaBJreHun (cAV)

uenzneftnofi CAy reMneparypbr

selzneftuofi CAy reMneparypril

l0



3' cocranzrb crpyKTypHo - MareMaruqecKyro cxeMy uemzneftnoft cAy TeMrreparyphrTerlJloHoct4-Tenr B cyrrrrrlruofi KaMepe.
4' Ouenurb KaqecrBeHHhle [oKa3arenu peryJrr4poB ailnfl, Herruneftuofi cAy rerr,rneparypErB CyrurnbHoff rauepe.
5' zccneAonarr ycrolql4Bocrb HelzHeftuoft cA relr[eparypbr B cyrrrrlJrbHofi KaMepe.

*-aunep 
BT4TKH

llcxo4Hrre AaHHbre Ars Brr[ortHeurlq KypcoBbrx pa6or
Ta6twua-l

3anqrzq [poBoAqrcs mexHo'ilozuu

Sopruare.B coorsercrBl.u c Tpe no HanpaBJreHraro ,,o,qroroBKv peanr.Barlr4,KoMnereHTHocrHoro noAXoAa rlpeAycMarpl4Baer IIIupoKoe ucronb3oBaHr4e B yre6novr npoqecce

Pacruu$poBKa noKa3areff

3aAaunoe sHa.reHlre reMne
r4WeHT y cur eHri.s oOr,ercra

r,ruu eHT ycuneHuq 3alaTqr,rKa TeMle
uI{eHT ycl,rneH vrfl. !{aTrc,iuKa TeMrre

n9g4r l,rocronofi cxeMbr rz

4rIr.reHT ycnneHvfl reMrreparyphr;
IIr4eHT ycvneHlrt ABIrIaTen, nocTo_f,HHoro ToKa;

14 rILreHT ycr4neHr4r IIeII,I
EE 3HAqCHI,IC AMIIC

Marcuvalruoe gt urerrue HarrprxeHr.rr Ha BbxoAe peleftHoro

3aAanua.s roqnocrr perxeHrs crrcreMbr anQ$epeHqzalinrx
eHeHr.rfi.

Jllb napuanra
hcx. Aannrre I 2 3 4

200

5

180

6 7 8 9 10
@4, zpad.C 17s t20 150 50 r40 80 250ko,epad.C/pad l0 15 20

r00
8

25 30 5 5 l2 l8To, c l0 5 l0 15 20 10 8 t2
tJ3

l2
I

24.3T,oM/zpaoL 2 I 1.7 1,1 1,5 I 1,5kznou/zpodC 0,23 0,3 0.4
1,2

0,5 0,35 0,1 0,6
0.04

0,25 0,2kuc,B/ou 0,1 0.150,01 0,04 0,05 0.01 0,06 0,05 0,1 0,090,2
2

0,15 0,1 0,2
ka,pad/(B*c)

u,'25 0,35 0,6 0,2
?s
-)v

0,3 0.7
I a

J 4 )\ 1,5 3.5
I 800

0"36

5
700 900 500 r 000 t200kvnr.A-c/noA l 100

oJog
750 850 9500,015 0,065 0,16 0,09

0,6
0,095

0,5
0,1 05 0,443 0.544ahtrr,A-B 0,4 0,1 0,5 0,6 0,4 0.2 0,5 0,3U^ot,B 100

0,01
110 r20 130 r25

I
IUU

0,01
110 r20 130 1250,01 0,0r 0.02 0.02 0,003 0,004 0,002 0,01
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aKrI.BHbrx 14 I4HTepaKTI4BHbx 0opr'r npoBeAeHl4t za,,sruit (xourrrcrepHLrx cuuyn'uluir,AenoBbrx rd poJreBbrx urp, pa:6op KoHKperHbrx crzryau ufi,, ncuxB coqeTaHzr4 c
nposecczo',-"r,".'"#ffi "#;x".tff:;."""ouruilio*
Bcrpequ c npo$eccopcKo_npelolaBareJrbcKzM 

cocraBoM
TexHr.IqecKoro y'r{Bepcr{Tera, reHepaJrbHblM .qr,rpeKTopou OAO
KJIACC'I C PYKOBOAI{TEJI'MT4IIPOEKTH'X OTACJIORII 6rOPO YK'BAHH'IX NPEENPUNUft.rlg '.ocrzxeHkIt nnaHHpyeMbIX pe3ynbraroB ocBoeHrzr Aprcqulnr.rHbr [pr4 [poBeAeHr.ru

;ffiH#ffi"riuitt'o' ra6oparopu'x pa6ot vI qreHrzr rerquft nprcMeHserc-{ par
-Mero4"o'#.l#x;:i;H"""Tllffi :ff ::l"T;.*".,u""..**)"
- o6yveHr're Ha ocHoBe orrbrra (lexqzu, npaKTr4qecKr4e 3aHrrr4.,r- onepexarcular caMocrotreJlbHa.s pa6ora (canaocroxreJrbHar pa6ora cryAeHToB

7' o4euounue cpedcmea dna metEu4e?o KoHmponn ycne,aeMocmu, npotweatcymouuoitammecma4uu no umo?(w ocsoeHufl duc4unnuitt i yae6uo-uemodirti*o, o*ecne.reHuecorto cmoflment uo il p a6o m ot c my de nmo e

Anq oueuKrd KaqecrBa ycBoeHr.r, Kypca ucnonmyrorcs cneAyroruue Sopubr KoHrpoJUr:renyulufi - KOHTpOnb BbrnoJrHeuu.a ra60paropHbrx sarauuft ;pydexnufi _ recrr4poBaune
urorosrrfi ocyuecrBn frercs [ocpeAcrBoM 3K3aMeHa.Kourponr caMocrosrelssofi pu6o.", awoa"ror ocyruecrBn flercfl c [oMorrlbroorBeroB Ha [paKTI{rrecKI4x 3aH{Trrrx, KoHcynbTallu.sx, orBeroB Ha recrl,rpoBagl,Ie.

7. 1 IIp wrept KoHmponbH brx sonpocor
1. Irlunyrrrcurre crrcreMbr iMoAyrsq[a. '---o" \','ursMbl aBToMarl'IqecKoro perynl4poBaHvIg,. Br,r.4u uuuy6cnofi
2' MareuaruqecKoe oIII4caHrle l4MrlynbcHbrx cr4creM. flpr.rnaeneuze ueupeprrnnofiMoAenr.r AJrr ckrcreMu c IIII4M_MoIynrqlreE.
3. Mareuarrzqecxoe orrr,rcaHr.re r.rMnynbcHbrx cucreM. Oranu nocrpoeHra,MareMarr4qecxofi MoAenv nznefiuoft crrcreMbr c AITIM.4' Pagnocrnrre ypaBHeHzs, AlzcKperuoe npeo6piroBaHr4e Jlauraca, z-npeo6pazoBaHr.re.5' flepeAaroquue 

@yur<q ri r*nyncHofi czcreuu n Qoprra e z-npeo6pa3oBaHr.u.6' 
'acrornrre 

csoficrsa r4MnynbcHbrx cHrHaJroB u ycrpoffcrn.7. ycrofiqueocrb rrMrrynu."ir* cr4creM.8' flpuueHeuue TeopuurzMrrynbcHbrx cr4creM r uu0poesrM czcreMaM.9' .{zcr<pe*roe npercraBneHrze rrzrroBbrx 3aKoHoB perynupoB a'vs..10. Czure3 r.rMrrynbcHbrx crzcreM.
11. Henznefiulre cacreMbr aBl

cyqecrn eH""r. 
" r..yuecrBeHHbr. 

";#HHeT: 
ro perynl4 poB aHI4 t. B pt Au Herruefi uocrefi .

72' ctatu'recKve pexl{Mbl nelzHefiurx crrcreM. flocle^onareJlbHoe, lapannenbHoe ucoeAr,rHeHr{e B BraAe OC craruqecxr4x ueluuefinocreft.
13. Oco6eu

aosAeficrnzsx. 
Hocrkl craIIIroHapHbIX pexl'MoB Helzuefturx cllcreM rrpv clyuafturx

,rroo"rlfo&rofiuranoc* 
uerzuefiurx cr4creM. Mero4u A.M. JlruyHona orpeAeJreHv,

[4cnoaotyeuo," u

IT-uerolrr, Case*tud

I2



15' Kpurepufi a6cotrornofi ycrofivunocru HeJrrlHefinrrx cr4creM B.M. flonosa.16' flpuueHe'I4e Kpurepnfl a6conroruofr v.rortruocru B.M. rlonoea K cr{creMaM cneycrofi vr,r r,oir unu Heft rpa;lruofi nznefi Hofi .racrrro.
17. peneftnhre czcreMbr 4BTr

penefinofi clrcreMo co crarrrqe.-ro Jil;ffo"itxl;1#aB'e*It' rlpoqecc pervnupoB a'ns B

18' Penefiuble cacreMbl aBToMaruqecKoro ynpaBneHr.rr. flpoqecc perynrdpoB a'Lrfl, Bperefinoft cucreMe c acrarr.qecxofi (nepnofo rroprAKa) nzuexuofi .racrrrc.
19. Penefirrbre crcreMrr

peneftuoft clrcreMe a npoqecc perynlrpoB aHvIfl. B

20. Auum, ucrbro.

ntl]freapr3aruvu. MeToAoM rapltonzuecrofi
21. Cronmrrrlue pexr{Mbr n pelefiHsrx c[creMax.
22' orpaurrqe'Ue crrrH.JroB B crrcreMax aBToMarprqecKofo pefynapoB aHUs-.Opranusaqr4r r.r MoAenr4poBaHr.re orpauuvenuft .
23' Ktaccr'rQzrcaqrzr 3aAarr ont"r"aurt vu ruHaMuqecKrrx pexr4MoB cAp.24. ypanuenue 3finepa.
25. ypanneuus Ofinepa_JlarpaHxa.
26. 3ara\ac 3ar(penneHH'rMrr KoHrIaMpr rz $zxcnpoBaHHbrM BpeMeHeM.

7.2 llpatvtepil mecmosorx sadaHufi
3adanue tybl

1 B CITCTEME ABTOMATVqECKO.O PEryJII,IPOBAHI' TEMNEPATYP.I ABI{XOK YTIOTA,peryJrnpyrcqlrft pexuMbr rJrar(eH[s qBrsercfl ...I srer,reHToM cpaBHeH[q
2 zadamu4utt sreMeHmow
3 vyncrBr{TeJrbHbrM gneMeHToM
4 perynrropoM

, cncreMa' coAeprraqaq sJreMeHT, nrrxoAnofi c[rHaJr KOTOporo s KaxArrfi MOMeHTBpeMeHIr paBeH rrporr3BeAeHuro ero BxoA'brx c[rHaJroB, Ha3brBaercs ...I nuuefiuort
2 urnQpoeofi
3 4ucxperHofi
4 Helznefinofi

Ecln flpoqeccbl B clfcreMe y[paBJreH ws c,a6o 3aBr.rcqr or napaMerpoB o6rercrayrIpaBJreHVq, TO TaKyro cncreMy Ha3brBax)T...I acrarnqecroft
2 ycroftuunofi
J neilmputouoil
4 rpy6ofi (po6acruofi

Brr'op cocraBa u [apaMerpoa nHfropMaurroHHo-rr3MeprfreJrb'brx 
3JreMeHToB crfcreMbraBToMarrrqecK0ro ylpaBJreH[s flBrsercfl rracr'ro...

r 3alaql4 CI4 HTe3a

? npruoft 3a1aquyrpaBneHr{,
3 saAa.rr{ KoppeKrlr{lr
4 odpamnortsadavuynpolreHufl

3rccnepnue'TaJrbHo floryqeHa peaKrlrrfl c[creMbr y(t) na eAuHurr'brfi nxo4nofi
Xffiffi #s. 

onpeAere'uq repexoAnofi *upu*t.p".-r*" h(t) cucrenrr
I eoDenamo e y(t) nepuodauecKyru cocmaurntoryt{)

l3



6 Ec'o" 3aAaH xapal.'epnncruqecrcnfi MHororuleH cltcreMbl H Ir3BecTHbr HarrarbHbre3HageHI{g nrtxoAnofi KOOpArrHarrr u e6 [por{3BOAH6rx, To Molr(Ho Ha[r'...oKmepucmuKu CUCmeIabt
BI4XCHI{E CI4CTEMbI

:xl"%'#Y"c14 
creMhr

8' vveflnotuemoduqecxoe a unuopuo4uoHHoe o1ecneqeuue ducqunnuutt
8. 1. OcnoeHan numepamypa

1. Becexepcrafi B.A. flonoe E.14. <Teopax cucreM

A;J,,.1T:TTJ:"{;X;X;'-' acrpaBneH"o", 
-r.our.,,E_crBo 

<<Hayra,>, r;"H#T"T;f#
2. Kononanoe B. U.,

Kononanon,IO. M. Jle6elen. eHas: yre6uoe noco6ze / B. U.3. Becerepcr<zi B.A. lr: JIaHr, 2020. - 220

f:+T;y;no 
4-e uepepa6oraH'oe 

14 AononHeHHoe. - crr6, r.ffi:T::Itr,,H;:d.tnffTii;

1re6.: perc. Mr.nr. o6p. pO / B.
013. - 400 c.
MuH. o6p. p(D / noa pea. B. B.
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Cpegcrna aBroMar[qecxoro [poeKTrrpoBaHrrfl

(nposepr<a znanuir u ytviewnir no AHcuunluse)

l5
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-

I<Ll nn n L Dr rT' - . ^ A ^^ ^-^^ ^ --
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6arros
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