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Annomayun. Pewena 3adaua nocmpoenuss OUHAMUYECKUX Mooered 6 opme
oughepeHyuanvHbIX ypasHeHull uiu nepeoamoyHblx QVHKYUL, pPACCMAMPUBAEMbIX KAK
ynpasasowue @Gakmopvl u Cea3bl8AIOWUX UHOUKAMOPbl Ippexmusnocmu  Hepmsano
ompacau Camapckou obnacmu, ¢ HOKA3amesimu pabomvl pe2UOHATIbHO20 8Y3d, KOMOPbIiL
umeem 8 ceoem cocmage KpynHulli UHCUMYm Hegme2azoevlx mexHoao2uil. B kauecmee
B8X00HBIX (hakmopos mooenell GblOUPAIOMCsl HOPMAMUBHbIE NOKA3amenu O0essmeabHOCmu
Camapckozo 20CY0apCmeeHH020 MeXHU4ecKo2o YHUBepcumema (Caml'TY).
Sphpexmusnocmv  pecuonanvnozo  negpmanozo  knacmepa  Camapckoii  obracmu
oyenusaemcs ycmanoeienuvimu PedepanbHotl cysucooll 20cydapcmeenoll Cmamucmuky
(Poccmamom) unouxamopamu, 6 4acmHocCmu KOIUYeCmEOM Hegmu, nocmynueuiell Ha
nepepabomky. [lna  paspabomku  aneopumma  YApagieHus npoyeccom  Kaodposozo
obecneuenusi He@QmMAHOU NPOMBIULIEHHOCMU 001ACMU peuena 3a0a4a CmpYKmypHo-
napamempuieckoll — udeHmuurayuu  npoyecca  NOO20MOGKU  KAOPO8 8 8y3e  NO
CMamucmuyeckum  XapaKkmepucmukam 6 Kaiecmee OIKCHEPUMEHMANbHbIX — OaHHbIX.
C ucnonvzosanuem obubIUOMEKU MUNOBLIX TUHEUHBIX MoOenell 00bekmog ynpaesnenust H.C.
Paiibmana nocmpoenvl mamemamuueckue MoOenu npoyecca Kadposozo obecneyeHus
ompacau 8 gopme nepedamounvix @yukyui. Bepuguxayus mamemamuueckux mooenet
OCYUecmesiemcst nymem CpA6HeHUs. ¢ OQUYUATbHLIMU CIamucmudeckumu oannvimu. Ha
OCHOBE  NONYYEHHbIX NepeOamoyHblX QYHKYUL NPOBOOUMCS CUHME3  ANCOPUMMO8
ABMOMAMUYECKO20  YNPAGLEHUsi NPOYeccoM Kaopogozo obecneuenuss ompaciu u
pe2yauposanust 6 cucmeme n000epICKU NPUHAMUSL YRPAGIEHYECKUX PeUuleHUl.

Knrouegvie cnosa: ounamuueckas mooenb, nepedamounas QyHKYus, cucmema ynpasieHus,
ITH-pezynamop, 8y3, kadposoe obecneuenue, HepmsaHasL OMPACTb, MAMEMAMULECKOE MO-
denuposanue, blnyck CMyoOeHmos, YUcio Hayunvlx nyonuxayui, evinoanenue HUP

no epanmam, 2eHepayus 06vLEKmMo8 UHMeNIeKMYaiIbHOU cOOCMBEHHOCTU.

BBeaenune

PasButne HeTSIHON OTpaciy, COBEPIICHCTBOBAHNE MMPOU3BOJICTBA U MPUMCHECHHE
HOBBIX MHHOBAITMOHHBIX TEXHOJIOTHHN JUTsl paOOThI MPEATIPUSITHI HEBO3MOXKHO 0€3 KBa-
TU(GUIUPOBAHHBIX CICITUAIMCTOB PA3HBIX HAINPaBICHUIN M CHCIHMAIBHOCTEH, KOTOPBIX

* Enena Iasnosna Tynomocosa, cmapwuii npenodasamens kagedpwl «Ilpukiadnas ma-
memamuxa u uHpopmMamura.

Muxaun FOpvesuy Jluswiuy, 00Kmop mexHu4eckux Hayx, 3asedyiouutl kageopoi « Ynpas-
JIeHUe U CUCMEMHbLI AHAIU3 MENLOIHEPLEMULECKUX U COYUOMEXHUYECKUX KOMIIEKCOBY.
Tlasen Anexcanoposuu Ionosanos, cmapwuil npenodasamenv xageopuvl «Ynpaenenue
U CUCMEMHDBII AHATU3 MENTOIHEPLEMUYECKUX U COYUOMEXHUYECKUX KOMIIEKCOBY.
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TOTOBST By3bl. [IpH 3TOM MOATOTOBKA CIIEIIHAIMCTOB By30M B HACTOSIIIEE BPEMS OTpa-
JKAIOMIUX TEKYIIYIO MOTPEOHOCTh B CHEIManucTax. J{jisi pa3BUTHS OTPACIH U TOBBIIIIC-
HUS TToKazaTesel 3(h(peKTUBHOCTH HEPTIHOW OTPACIIA MOYKHO YIIPABIATH €€ KaJIPOBBIM
o0ecrevyeHneM, YIUThIBasl KaK TEKYIIyI0, TaK M MEPCIeKTHBHYIO MOTPeOHOCTh B Kajl-
pax.

Bompocam onpenenenuss GakTopoB, BAMSIOMUX Ha 3(PPEKTUBHOCTH pPa3BHTHUS
He(DTSIHON OTpaCiH, IMOCBSIIEHO OONBIIOE KOMMIeCcTBO padot [1-12]. Mcmonb3oBanue
CHUCTEM W aJTOPUTMOB TOANCP)KKH TPUHSATHS PEHIeHWH TpU YIpPaBICHUH MPOMBIII-
JICHHBIM TPEANPHUATAEM, MOCTPOCHUE MOJCICH sl BBINOTHCHUS YIPABICHYCCKHX
(GyHKIHMA W yrpaBicHHEe B HE(TSIHON OTpaciaM paccMaTpuBaroTcs B paborax [6—12],
B KOTOPBIX aBTOPHI aHAJTM3UPYIOT MOJENH ¥ METOABI YIIPABJICHNS HHHOBAIIMOHHOMN Jie-
SITETFHOCTBIO U PETYJIMPOBAHUS BHYTPEHHUX MPOIECCOB MPEANPUATHIA HePTEra30Boro
cekropa. B auccepranmonHoit pabdote [9] aBTop pazpabaThiBaeT MOJIENIH METOIOM aHa-
JU3a HepapXuii TEOPUH HEYETKUX MHOXKECTB Iis ympasieHus npoekramu HUOKP u
WHHOBAIIMOHHBIMU HCTOYHUKAMU Pa3BUTHS HEPTIHON OTPACIH.

OpHuM U3 TIaBHBIX (DAKTOPOB CTAOMIBHOT'O Pa3BUTUS TPEIANPHUSATHS, BBICOKOM
KOHKYPEHTOCITIOCOOHOCTH, TIOBBIIIEHHUS MPUOBLTH U TPOU3BOIUTENIFHOCTH TPY/a SBIIS-
eTCsI KaIpOBBIA MOTCHIHMAN opraHu3anun. B padorax [13-23] paccMOTpeHBI BOIIPOCKHT
YIpaBJICHHUS KaIPOBBIM IMOTSHIIMATIOM OpPTaHU3aIlNH.

Omnako HeCMOTpPS Ha OONBIIOE KOJMYECTBO padOT IO YIPABICHUIO M MOJICITHPO-
BaHHIO, TIPO0OJIeMa MOBHITICHIS 2P G EKTHBHOCTH HEPTIHOW OTPACIIH 32 CUET IMOATOTOB-
KH KaJIpOB B By3aX U3ydeHa HEJIOCTATOYHO.

PaccMoTpuM BO3MOXKHOCTE YIIPaBICHUS KaJIPOBBIM 00ECIICYCHUEM PETHOHATILHOMN
HedTsHON oTpaciu. OrpaHMIUMCS aHAIM30M ITOATOTOBKH KaIpOB BBHICOKOHW KBaIH(U-
KaIliu, KOTOpkIe it HeTsHOU oTpaciu CaMapckoi 00J1acTu TOTOBAT By3bl. [Ipu 3TOM
OyJeM CUHMTaTh, YTO B UCXOAHBIX CTATUCTHYCCKHUX JAHHBIX 32 JIOCTATOYHBIA TEPHO.T
BPEMEHH IPH BBIOOPE OJHOTO YHPAaBISIONIETO (pakTOpa BO3MOXKHBIE M3MEHEHHUS OC-
TaJbHBIX YYTCHBI PETPOCIIEKTHBHO KaK CIydaifHasl COCTaBISIONIAas B UCXOJHOM CTaTH-
CTHKE, a TaKke Oy/IeM CUUTATh, YTO 00ECIIEUCHBI HEOOXOAUMBIC YCIOBUS (DYHKITMOHU-
POBaHMUS MOJTOTOBIICHHBIX KaIPOB HAa MPOU3BO/ICTBE.

C 1947 roga 3HaYMMYIO 9aCTh CHEITHAIACTOB I HePTsIHOU oTpacim CamapcKoi
00JaCTH U COCETHUX PETMOHOB TOTOBUT CaMapCKHUil TOCYNapCTBEHHBIN TEXHHUYECKUH
yauBepeuteT (Cam[ TY), uMerommii B CBoeM cocTaBe KpYNHBIA HHCTHTYT Hedreraso-
BBIX TEXHOJOTHA, KOTOPHIA €KErOAHO BBIMYCKaeT OKOJO 25 % CHernmamucToB OT 00-
mero KoiamdecTBa BeITycKHUKOB CaMmI TVY. By3 obecrieunBaet moTpeOHOCTH HEPTIHOM
OTpacJIy B CIEIUAIUCTAX Pa3IUYHBIX HANpaBlIeHUH 1 ipodwieir. HecMoTps Ha TO, 4TO
o0ydcHIEC B YHUBEPCUTETE BEIETCSA Ha 5 (akynbreTax, B 5 MHCTUTYTaX W B BBICIICH
omonormueckoil mkoine [28], oxomo 40 % BHIIYIIEHHBIX W3 By3a CIIEHUAIHCTOB
B JaJIbHEHIIIEM padOTaIOT B HEPTSIHON OTPACIIH.

IlocTaHoBKa W 000CHOBaHMe MeTOAAa pelleHUs] 3aJa4d CTPYKTYPHO-
napaMeTpu4eckoii naeHTH(PUKANU

[Ipu pa3zpaboTke anropuT™Ma yrpaBIeHUs KaJIPOBBEIM OOCCIICYCHHEM OTPACIU IS
MOBBINIICHUS A(PPEKTUBHOCTH TPOU3BOJICTBA HE(PTEIPOIYKTOB HEOOXOAUMO PEIIUTH
3a/a4qy CTPYKTYpHO-TIapaMeTpUIecKor HACHTU(UKAIIMHY TIPOIIecca M0 CTATUCTHYECKUM
XapaKTEPUCTUKAM B KAa4eCTBE IKCIIEPUMEHTAIBHBIX JaHHBIX U MOCTPOUTH AMHAMHYE-
CKYI0 MOJIebh BXOZO-BBIXOJHBIX XapaKTEPUCTHK B (hopMe MU hepeHIIUATBHBIX ypaB-
HEHWHU WU TIEPENaTOYHBIX (QYHKITHH, KOTOpas B OOIIEH MTOCTAHOBKE CBOIUTCS K pelrie-
HUIO0 HEKOPPEKTHOHM 00paTHOM 3a7a9m.

18



3amaya COCTOMT B OIPENEICHUU OIEHKH A oreparopa A, IEpeBOASAIIETO CIy-
YalHBIA BEKTOPHBINA BXOJHOW CUTHAI x(t) B CIIy4aliHbIN BBIXOJHOM CKaJIIpPHBIN CHUT-
HaJ:

y(6)=4[x(1)]: (1)

y=4-[x(t)]; @)

A=argmin p(,7), (3)

e )y — peakuus MoJenu o0beKTa WIACHTU(UKAIUU TPU BO3ICUCTBUU Ha BXOIHOMN

CHUTHAJT OIICHKH A omneparopa A [24, 25].
Jlst perymsipu3ariui HekoppekTHor 3amaqu (1)—(3) cy3um ee 00IIyo TOCTAHOBKY

Y OTPaHUYHMMCS IOMCKOM oriepatopa 4 B GopMe HEeOJHOPOIHOTO JTUHEWHOTO Tudde-
PEHLIMANBEHOTO YpaBHEHHUS C MIOCTOSIHHBIMU KO3 (hHUITMeHTaMu [T KaXI0TO j -I'0 BXO-

ma x;, j=1n, rae n — KOJMYECTBO BXOJHBIX MEPEMEHHBIX (BXOAHBIX (DAKTOPOB)

" BbIXOJa y:

3 i— 2 d%x. d. v -
i=0 a=0

d® 7 ad
C HyHeBI)IMI/I HaYaJIbHBIMU YCJIOBI/IHMI/I
¥ (0)=3"" =7 (0)=0. (5)

3nech y(t) = y(r6) - f(t - tﬁ) =0, mpupaienne pacuyeTHOro mokaszatens ddpek-

b

THBHOCTH OTHOCHTEJIBHO €T0 6a30BOro 3HaueHHst y(#;) B MOMEHT BpeMEHN [ =1;.

BTOMy I[I/I(b(bepeHL[I/IaHBHOMy YpPaBHCHUIO OTBCHAIOT NICPCAATOYHAA (byHKL[I/Iﬂ
2
2.b.p"
_ a=0

) Sap (6)

" UMITYJIbCHAA MCPEXOaAHAA XapaKTCPHUCTHUKA

-1
g()=L"[w(p)], (7)
KOTOpaﬂ B COOTBCTCTBUHU C HpI/IHLII/IHOM CyHepH03I/IL[I/II/I OHpeI[eHHeT BBIXOI[HyIO BCJIN-
4uHy y(t) UHTETPAIOM CBEPTKU:

w(p)

n_ %
y(t)zZIgi(t)xj(t—r)dt, 120, (8)
J=lo
B cootBerctBuu ¢ (6)—(8) naentudukanun oneparopa A B dopme (4) cBOIUTCA
K MACHTH(UKALMH HMITyJIbCHOI IIEPEXONHOI XapaKkTepucTuku g, (7).
Jnst 3aBepIIeHHs MPOLEAYPHI PETYIspU3aliy 3a1aud WACHTH(PHUKALUK TIepenieM
K aBTOKOPPEJIALUOHHBIM 7, (t) (YHKUMSM BXOIHBIX M BBIXOJHBIX CHI'HAJIOB, BBEAS

JOIYIUIEHUE O CTalMOHAPHOCTU U JPrOAWYHOCTU paccMaTpUBaeMOro IIpoliecca Ha
NPOMEXKYTKe BpeMeHH 5—10 JieT B cirydae OTCYTCTBUS I'TyOOKHX BO3MYIICHHH B 3TOM
nepuoje (BOWHBI, KPU3UCHI, CTUXUITHbIE OCICTBHA U T. II.):
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T

.1
rxx(t):;glgoﬁ_v[x(t)x(t—r)dt, )
¥ B3aHMHBIM KOPPETAMOHHBIM QYHKIMAM 7, (1) :

+T

1
ryx(t)z;lillﬁj‘x(t)Y(t—f)dt. (10)
-T

3I[CCI) T — HUHTCPBAJI BpEMCHU Ha6J'IIO,Z[CHI/IH.
B »TuX momymeHUsX KOPPETAIIMOHHBIC M UMITYJIbCHEIC TIEPEXOAHBIC XapaKTePH-
CTHUKHU (byHKL[I/II/I BXOJHBIX M BBIXOOHBIX CHUTHAJIOB CBA3aHbBI YpPaBHCHUCM BI/IHCpa—

Xomnda:
Ve (t)=jgi(t)rxx(t—r)dt, t>0. (11)

Cy3um o6nacTs oOMCKa g, (t) JI0 KOMIIAKTHOTO MHOKECTBA U OyJIeM OTHICKUBATh
pemenre (3) Ha TOCTATOYHO IMPOKOM, HO CUETHOM MHOXKECTBE THUITOBBIX 3HAYCHUUN
r’ 1 (t) u r'_(f), cBeIEHHBIX B TAGMNHIy IS IIHPOKOrO KPyra THIOBBIX OGBEKTOB
Buna (4) [24]. [Ipu >ToM 3amada CTAaHOBHUTCS KOPPEKTHOH, a 3HAYUT, YCTOWIUBOM 10
BXOJHBIM JaHHBIM, W HE3HAYUTEIHHOE DPACXOXKICHHE MEXIy peaJbHbIMU rm(t)

u r, (t) n raGmuanbivu sHadennsvu ' (1) w77 (¢) He IpUBEIET K CYIIECTBEHHOI

omuOKe B ONpe/IeICHIH HMITyIECHOM TIEPEeX0HOM XapaKTepUCTHKH g, (7).
Hnsa upeatudukanmm OyaeM HCIONb30BaTh JU(QepeHnansHoe ypaBHEHUE, CBS-
3BIBAIOIIEE ABTOKOPPENALNOHHEIE 7, (t) ¥ B3aUMHBIE KOPPETAMOHHBIE 7, (1) (byHK-

XX

IIAY, aHATOTHUYHOE (4) IJIs IMHCWHBIX CTallHOHAPHBIX 0OHEKTOB:

S, L0l)_$, drsll)

i=0 I dtl a=0 ‘ dta
doal" dO[V,X
d(;m =7, ., do} =7, (12)
1 t

B cumy Toro, 4rto paccmarpuBaeMble OOBEKTHI OTBICKUBAIOTCS U3 Kiacca yCTOM-
4yuBBIX, Ha Kod(Puuumenter moneneit (4) u (12) cormacHO KpUTEPHIO YCTOHUMBOCTH
Paycca — I'ypBunia HakmagsiBaeTcs orpannueHue (13):

a,>0,a,>0, a,>0, aa, >a,. (13)

Kpome toro 3naueHus ucrnonbsyembix kodduuuentos a, u b, B (4) u B (12)

nexat B penenax (14):
b

i (14)
OIIpeAEIIEMBIX YCIOBHAMH BBICOKOI CTETICHM 3aTyXaHHs KOJeOaTelbHOTO XapakTepa
MePEeXOIHOrO TpoLecca.

Takum oOpasom, ycnosus (4), (12) u orpannuenus Buaa (13), (14) onpenenstor
COBMECTHO C OmOnmoTekon Tabmwui [24] KOMITAKTHYIO 00J1acTh KOPPEKTHOCTH 3aadu

uneaTudukanmm (2), (3).

aimin < a[ < aimax s < ba < amax 9
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CTaTUCTUYECKMA MacCcuB JaHHbIX

e —a
X > Y
\k )

PacueT KoppenaLyuoHHoON PacueT B3anMHO
dyHKLUM KoppensaunoHHoON yHKL1K
P— eneHvt = — OnpegeneHve TabnuuHom
o peﬁq MOHHOI COYHKLIAM —> B3aVMHO KOppensayuoHHoW
Pacuet koachpuyueHTa OnpepgeneHuve
BPEeMeHHOro COOTBETCTBUA K NPOMEXKYTOYHON B3aUMHO
KoppensayMoHHon yHKLNA

)

OnpepeneHve Bupa AuddepeHymanbHOro ypasHeHUs

&

BhlumncrneHue maclutabHoro koadhdpulneHTa

A

OnpepeneHne koadduymeHToB auddepeHymanbHOro ypaBHeHUs

Puc. 1. ANropuT™M CTPYKTYpHO-TIApaMETPUIECKON HACHTU(UKAINA OO0BEKTa
yIpaBICHUS

1. BoIOpaHHBINM METO TO3BOJISIET C UCTIONB30BAHUEM SKCIIEPUMEHTAIBHO OIpe-
JICTICHHBIX KOPPEISIIMOHHBIX (YHKIMA Ha OCHOBE CTaTUCTUYCCKOW WH(OpManuu
Y C TIOMOIIBI0 OMOIMOTEKN THITOBBIX JIMHEWHBIX Mozelel [24] HaWTH HMITYIHCHYIO
MEPEXOIHYI0 XapaKTepUCTUKYy cucTteMbl [24-27]. Ha puc. 1 mpeacraBieH airoputm
CTPYKTypHO-TIapaMeTpudeckor wunaeHTH(uKarmu. [lo M3BECTHBIM CTATUCTUYCCKUM
JAHHBIM OTPEJIENAIOTCSA IKCIEPUMEHTAIbHbIE aBTOKOPPEIALMOHEbIE 7 (¢) H B3aUM-

2
HbIE KOppeNIAIHOHHbIE GyHKIMK U r” | (¢).

2. W3 moctato4HO MOJHOW OMOIMOTEKH TAOJIMI[ TUIOBBIX JUHEHHBIX MOIEIEH
3 v
[24] BeIOupaeTcs Hauboee Onu3Kast o popme KpuBast K r~ (t) ABTOKOPPESAIMOHHON

ynxumn " (7).
3. Jlust ofecrieueHrs BPEMEHHOTO COOTBETCTBHs SKCIICpUMEHTAnbHOH 1 (1)
v Tabmuanoit  r' (1) aBTOKOPPENSUHOHHON (YHKIMIT BBIYHCISETCS MAcCIITAOHBI

BPEeMEHHOH K03 HUIMeHT £, :
k =—L, (15)

rae T, u T, — OTpe3Ky OcH BpeMeHH Ha rpadukax kpusbix r (¢) u r’  (¢) coorser-

CTBCHHO OT HYJIA O0 NEPBOIro NMEpeCcCcUCHUA KPHUBLIX C BpeMeHHOﬁ OCBIO.
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4. BuIOpaHHON TaOIUYHON aBTOKOPPENSIUOHHON QyHKIUH 7' (t) COOTBETCT-
BYIOT Ha0Op rpauKOB B3aMMHBIX KOPPEISALMOHHBIX QYHKIHHA 7, (t) .

5. C yderom koddduimenta k, (MyHKT 3) yTOUHSETCS POMEXKYTOUHAS B3aHM-

Hast KOPPENAUMOHHAs (pYHKIMs BHIXOIHON M BXOJHOH MEPEMEHHBIX 1 | (t) :

() =k, 2| =], (16)
v .
6. Ilo tabmumam, npeanoxeHasiM npodeccopom H.C. Paitbmanom [24], BeIOU-

paetcst TabIMYHAs B3aUMHas KOPPENAIHoHHas GyHKums r' (1) BBIXOJHOM U BXOJHOM
TNepeEMEHHBIX, 6u3Kas 1o popme K 7 (1).

7. B COOTBETCTBUHU C OINpPEACICHHON TAOJIMYHON B3aMMHOU KOPPEISAITMOHHOMN
Qynxumeit r' | (¢) onpenensroTcs CTPYKTypa U Ko3(pdUIMEHTH 1H(HepeHIHaTbHOTO

ypaBHeHusi (12) ¥ KOHKpeTHble 3HaueHUs Kod(dunuentoB audepeHIraIbLHOro
ypaBHeHU (12).
8.  Bwramcnsercs macmTaOHbIN K0P HUITHSHT:
T
,  maxr” (¢)-maxr, (¢)

pAY

e (1) a2 (1) (17

o 1% M
9. B 3aBuCHMOCTH OT HalIeHHBIX 3HaUeHUI k, (mMyHKT 3) M k. (IMyHKT 8) KOp-

pekTupytoTcst mo ¢opmynam kodddunuentsl nuddepeHunansHoro ypaBHenus (12)
(B 3aBHCUMOCTH OT HOPSIIKA OOBEKTA).

10. Ilocme ompeneneHusl BUAA CTPYKTYPHI M IMapaMeTpoB I PepeHIIHATEHOTO
ypaBHeHUs (12) onpenensercs nepenatoanasi yHKITHS 00BEKTa yIIpaBICHUS.

[locne momyueHHs KOPPENSAUUOHHON IUHAMHYECKOW MaTeMaTHUECKOH MOJENN
B hopme muddepeHIMANBHBIX YpaBHEHUH W TIEPEIaTOTHBIX (PYHKITHI TPONU3BOIUT-
cs Bepu(HKaus MaTeMaTHYECKOW MOJIENW JUIS CPaBHEHUS OKCHCPUMEHTAIBHBIX
Y MOJICJIbHBIX JTaHHBIX.

[Nony4yeHnnsle BepuUIMPOBAHHBIE MOJENU MPEAINONAracTcs HCIOJB30BaTh IS
JUHAMUYECKOTO yrpaBiieHus. MareMaTHYeCKUM anmapaTtoM Juist GOpMUpPOBaHHUS allro-
pUTMa TPHUHATHS TaKOTO POJa YIPAaBICHUYECKUX PEIICHUH MOTYT CIY)KUThb METOMBI
TEOPHH aBTOMATUYECKOTO yIPaBICHHS.

Ha 5T0#1 0CHOBE TIOSIBIISIETCS. BO3BMOXKHOCTD Pa3pabOTKU pa3iMYHbIX CXEM M aJro-
PUTMOB YIIPABICHUS KAJPOBBIM MOTCHIMAIOM W TpaHCHOpPMALUN JCHCTBUA TO-
MEHEKEPOB B 3TH AJITOPUTMBI U€pe3 CUCTEMY HOAJEPKKHU MPUHATHS PELICHNH.

MoaenupoBanue ynpaBjeHUsl KAAPOBLIM MOTEHIHMAJIOM PerHoHANIbHOI Hed-
TAHOH oTpac/u

[TocTpoM MaTeMaTHYECKYI0 MOJEJb, CBS3BIBAIONIYIO ITOKA3aTEIH IMOATOTOBKU
KaJpoB B By3e ¢ HHAUKaTOpaMH 3(H(PEKTUBHOCTH PErHOHAIBHOTO HEPTSHOTO KilacTepa
Camapckoii o6iract. BXOTHBIMU BEJTUIMHAME MOJEIHN HEPTIHOW OTpacin OyieM CUIu-
TaTh MOKA3aTeNH ACSITEILHOCTH BY3a, BIUSIONIUE HA OTPACIh: BBITYCK CTYICHTOB (.S,
4er.), o0Imee YMCiIo HaydHBIX Imyonukamuii ( P, mr.), BeimonHerne HYP mo rpanTam
(G, en.) u reHepanusi 0OBEKTOB MHTEIUICKTYalbHOH cobcTBeHHOCTH ([, €71.), a BBI-
XOJTHOW BEIMYMHOMN — OJMH M3 WHANKATOPOB 3(hPeKTHBHOCTH HEDTIHON MPOMBIIILICH-
HOCTH, ycTaHOBIeHHBIH DenepanbHoil cimyx00i rocynapcTBeHHoi cratucTiku (Poc-
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cratoMm), B Camapckoil obnactu — 00beM HedTH, IOCTynuBIIEH Ha nepepaboTKy (1),
TBIC. T).

C moMoImIbI0 KOPPEISAIUOHHBIX (DYHKIHHA MoixydaeM 4 TepenaTodHble (yHKIIAN
BHZa (6) B COOTBETCTBHUU C OMHMCAHHBIM BBINIC aJTOPUTMOM (CM. puc. 1), CBs3BIBarO-
IIUe JUHAMUKY HU3MEHEHMs oO0beMa He(TH, MOCTymuBLIEH Ha mepepaboTKy Y, Kak

uHIUKaTOp 3 (deKTHBHOCTH PaboThl 001acTHON HE(TIHOHN OTpaciu, ¢ MoKa3aTeIsIMU
paboter Cam[ TV (tabm. 1) [29].

Tabnuya 1
Iepenarounsie GpyHKnMn
Y O0beM HedTH, TOCTYNHUBIIEH Ha TepepaboTKy
- 0,00032-(4375;72 —2500p+1)
X =
! (P = S S o005
0,0196-(16p" +40p+1)
*2 Wyx p)= 3 2
o 6,4p” +5,6p° +1,6p+1
16-(5,625p+1)
x3 W)’l"fs (p) = A2 Qa1
64p°- +8p+1
" 90-(10,92p" +49,61p+1)
X =
: o (P) 1250° +875p% + 200p +1

JluaaMugeckass MOJeb KaapoBOTro o0ecneueHmsI He(TIHOTO KilacTepa Kak 00beK-
Ta yIpaBJICHU ONPEIEISIeTCs KaK PEaKns Ha CYMMY BXOJIOB:

4 T
y(0)= [ &(7)x,(t=7)dr. (18)
J=l -1
CpaBHeHI/Ie OKCIICPUMCHTAJIbHBIX U MOACJIIbHBIX MCXOAHBIX CTATUCTUYCCKUX JTaH-
HBIX 00beMa He(pTH, MOCTYNMUBILEH Ha TIepepaboTKy, MPEACTAaBICHO Ha pHC. 2.

] 2 4 ] 8 m 12 14 16 18 2 Tey

Puc. 2. Mogenshbie (1) u cratuctudeckue gannsie (2) 1

[Tonyuennsie B makete MATLAB BepuduimpoBanasie MOACIH (CM., HAIIpUMED,
puc. 2) JIEMOHCTPUPYIOT XOPOIIYI) CXOJMMOCTh C pEalbHBIMU JaHHBIMH. Mojenu
MpeIHA3HAYCHBI NI MCIOJB30BAHUS B KadyeCTBE OOBCKTa YIPABIICHUS IS CHHTE3a
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aNropuTMa JUHAMHYECKOTO YIPaBICHUS KaJApOBBIM MOTEHIIMATIOM HE(TSHOW OTpaciu
nyTeM (OpMHUPOBAHUSI PETHOHAILHONH KOMIOHEHTHI (PMHAHCUPOBAHUS By3a uepe3 u-
HAaHCHPOBAHHE €T0 PEecypcoB MyTeM (DOPMHUPOBAHHS PETHOHOM BBIXOAHBIX IOKa3aTe-
JIe YHUBEpPCUTETA.

[Ipu sToM ocHOBHOE punancupoBanue CamI TV uger u3 penepansHoro Oromxera
C YYETOM PETHMOHAIBHOIO OTPACIEBOro 3aka3a. [lockonbKy 3HaUnTENbHAs JOJS camap-
CKOT'0 TIPOMBIIIJICHHOT'O TIOTEHITHaja CBsA3aHa ¢ He(ThI0, HEPTIHOW (aKyIbTEeT SBIIS-
eTCsl KpYIMHEHIINM B YHUBEPCUTETE M OOJBIINHCTBO €0 BHITYCKHUKOB HIET PabOTaTh
B HeTAHYIO OTpacib, To U GuHaHcupoBanue Cam[ TY kpome QenepanbHOro MOTOKA
OTIpeIeTIsIeTCS TeNIEBBIMH BIIOKCHUSAMU HE(TSHBIX MPEINPUATHI PETHOHA B PACXOMIbI
By3a Ha nposeneane HUP B unaTepecax orpaciu u 1. . CyIIeCTBYIONTUE U KEIIaTeIIhb-
HBIE MOKa3aTe’n Y3PPEKTUBHOCTH OTPACIH CPAaBHUBAIOTCS MEXIy cO00H, U popmMupy-
eTcsl IPOEKT YacTH PETHOHAIBLHOTO 3aKa3a By3y B opMe TpeOyeMoro 3HaYeHHUsI COOT-
BETCTBYIOIINX MTOKA3aTeNel ero NesTENbHOCTH.

JuHnaMudeckoe BIMSIHUE YIPaBIsieMbIX Toka3ateneit nesrensHoctu CamI TV Ha
nokasarenb 3QdexTuBHOCTH HEPTSIHOM oTpacian Camapckoii oTpaciu — 00beM HeTH,
MOCTYNUBIINH Ha EPepaboTKy, — OIIEHUM C IIOMOIIBI0 MOJIETUPOBAHNS B TIAKETE
Simulink B cpene MATLAB (puc. 3).

: 4
D 4 ‘V -‘-lxj :. i
I

1

.

> W _\'I "j | »
" : D [ 1N

u(t) Kocy, x;

> Pi0Gs)

Wper_\'l X

3anaagbiBaxwe Scope

Yo 3y

T 1
| Wy, Ll 3y
k’oc,v] X Tol
3anaafbisaHne

1

u(t)
> PID() E

Woper 1%

&

T Y

Puc. 3. Cxema MoienmMpOBaHys adroOpUTMa JHHAMHYECKOTO YIIPABICHHS
JUIsl HACTPOMKH PETYNIATOPOB

Ha puc. 3 o603HaueHsl: peakuus Y, 00bEKTa Ha €IMHUYHOE CTYIEHYAaTOe BO3MCH-

crBue — 1 (0e3 peryaupoBaHus); BbIXOJ Y, s pa3IMuHbIX BapUAHTOB HACTPOMKHU pe-

TYJIATOpA TIPHU CAMHUYHOM CTYTICHUYATOM 3aIaHuH — 2 B 3; aBTOMaTHIECKH chopMupo-
BaHHBIN [IM-perymaropoM BXoa 00OBEKTa MPH JIYIIIAX Pe3ybTaTaX HACTPOUKU pery-
nsTopa — 4.
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Kaxnas nepenatounas Qynkums W, ( p) (cM. Tabm. 1) cBsA3pIBaeT MmokazaTelb

Nx;
N 3(1)(1)CKTI/IBHOCTI/I PEruoHAILHOTO He(i)TSIHOFO Kj1acteépa ¢ OAHUM U3 j—X BXO40B,

TIPEICTABIIAIONINX BBIXOIHBIE WHANKATOPHI JesSTeNFHOCTH By3a, Tae j=1,4. Koaddu-

OUCHT 06paTHOﬁ cBsa3u K OTpaxacT A0Jr0 A0X044a, KOTOpI:Iﬁ 3aTpavyuBacTCA He(l)—

oc yyx;

TSHOM OTpacCJibI0 Ha (bOpMI/IpOBaHI/IC JKeJIaTeIbHON TPACKTOpUU ym{)y . B COOTBCTCTBHH
1%

¢ mepeaTodHol (QyHKIMel perynsaropa W ( p) pocTa Wi CTaOUIN3aluNd 3TOTO

pee yix;

TmoKasaTessl Ha 3aaHHOM NMPOMEXYTKE BPeMCHH. 3ajaHue y,,  YCTaHABIMBACTCS
J

JJIA KaXXIO0ro BbIXoda I10 ] -MYy BXOOYy j = 1,_4 (Ha puc. 3 — OTHOCHTCIbHAS CI[I/IHI/ILIa),

u Ha perymsitop W ( p) TOCTYNAeT PasHoCTh &=, , . — ) MEKIY 3a1aHHbIM

pez yix;

ywoylxj u TCKYIIUMM Y| 3HAYCHUAMH, a 3aJaHHOC 3HA4YCHHUC ), . n, OIpEACTIACTCA 00-

IUMHU TPEOOBAaHUSMH POCTA TPOMBIINUICHHOCTH. ['0JI0OBOE 3ama3/ibIBAHUE CBS3aHO C
OCOOCHHOCTSIMH TIOJIBEJICHUS TOJI0BBIX (DMHAHCOBBIX PE3YJIBTATOB OTPACIIH.

B paccmatpuBaemoii cucteme B kKadecTBe 0a30BOTO 3aKOHA PETYJIMPOBAHUS BbI-
Ooupaem mpornopnroHaNbHO-UHTETpanbHBIA ([1M) 3aK0H perynupoBaHus, TIE MPOTIOP-
[IUOHAJIbHASI COCTABIIAIONIAS PETYNIATOPA UMEET CMBICT HEMPEPHIBHOTO SKEMECIIHOTO
(hvHAHCUpPOBaAHMS By3a C IICNbI0O MU3MEHEHUS €r0 j-TO IMOKa3aTeis, a WHTEerpajbHas

COCTaBJISIONIAs] COOTBETCTBYET OTIIOXKEHHOMY HAaKOIUICHHOMY (PMHAaHCHUPOBAHUIO IS
W3MEHEHUS 3TOTO JKE MOKa3aTels.

PaccMoTpuM cHaudana BIMSHUE B OTICIBHOCTH KaXXJOTO M3 YETHIPEX BXOJOB Ha
MUHAMHAKY O0OBheMa HEe(TH, MOCTYIMHUBIICH Ha MEPepadOTKy, M ONMPEICITUM HACTPOUKHU
perynsaropa.

AHanu3 pe3yabTaToB MOJCTUpOBaHUs (pUC. 4) AEMOHCTPUPYET BO3MOXKHOCTHU
ynpasienus. O0ecrnieunBaeTcsl pocT o0beMa HedTH, TOCTYIUBIIECH Ha TEepepadoTKy
(xpuBbIe 2, 3), IO CpaBHEHHUIO C HEPETYIMpPyeMon TpackTopueh (kpusas 1). s yBe-
JUYEHUS. pOCcTa 00beMa HeTH, OCTYNHUBIICH Ha TepepaboTKy, OyJeM HCITOBL30BaTh
KPUBBIC C 00JIee JITUTSILHBIM POCTOM.

IIpu momemupoBanmn B MATLAB wmcmons3yeM 3BEHO «IIPONOPITMOHAIBHO-
UHTETpanbHbI peryisTop (IT-perymsatop)»:

T

u(t)=11+H =K e(r)+K [e(t)dr, (19)

0

rac M(Z) — 3aKOH pETYyJIMPOBAaHU II - npornopuruoHajJbHasg COCTABJIAIOIIAS U — un-

TCrpajibHas COCTaBJIAIOIIAA; KP - KOS(l)(l)I/IL[I/ICHT MponoOpIHUOHAIBHOCTHU, TAC

VX

K =K K, — xo>dunuent nunrerpupopanus, rae K, =

P yex; i
YiXj

HacTpoeunsie mapameTps! kodhdurmenta nponopimonanshocth (K),), koahdu-
nueHta uHTerpuposanus ( K,) IIH-perynstopoB u kodd¢unueHT oOpaTHOH CBS3U

(K, ) mpencrapieHsl B TaOI. 2.
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Tabruya 2

Hacrpoiiku IIA-peryastopos u K, . nas Y

No X, =S X,=P X;=G Xy=1

1 bes perynuposanust | bes perynuposanusi | bes perynupoBanust | bes perymupoBanus

2 | K,=5.K=7|K,=10,K,=3 | K,=2,K;=1 |K,=2,K=05

3 | K,=05.K=7 | K,=5,K=3 |K,=01,K,=2 | K,=1,K,=05

Bunno, uTo 3a c4eT kagpoBOro odbecrneyeHns By3a 1Mo ajJropuTMy MOXHO obecrie-
YUTh POCT 00beMa HEe()TH, MOCTYIHBINEH Ha ITEPepabOTKy:

— B TCUCHHUE TPeX JICT MPU JIMHESHHOM HapacTaHUHM KOJMYECTBA MPUHATBIX MOJIO-
JIBIX CIEITHAIICTOB O00ECIIEYMBACTCS POCT 00beMa HepTH, OCTYNUBINEH Ha Tepepa-
00TKy, a JaNbHENIIIee YBEIMUCHUE YHCIIa BBITYCKA CIICIUAINCTOB MTPUBEACT K CHIKE-
HUIO TIOKa3aTells, OYCBHUJIHO, 32 CUET OTTOKA CPEJICTB Ha MX aJIallTallHo;

— yBenMueHue (PHMHAHCUPOBAHUS YUCIa MyONUKauid 10 paccMaTpUBaeMO METO-
JIUKE B TeYeHHE 1,5 JIeT BeJeT K pocTy o0beMa HeTH, TOCTYMUBIIEH Ha mepepaboTKy,
WHTCHCHBHOCTh KOTOPOTO MOBBIIIACTCS C YBEIMUECHUEM KOA(D(QUIIUEHTA MPOMOPIHO-
HAJIBHOCTH;

— ¢unrancupoBanue HUP mo rpanTam u reHepanui 00beKTOB HHTCILICKTYTbHON
COOCTBEHHOCTH HEOOXOIUMO YBEIUYHBAThH B TCUCHHUE JIBYX JICT.
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Ha paccmarpuBaemMoM BpeMEHHOM HHTepBaje BXOIHBIE (DAKTOPHI MO-pa3HOMY
BIHAIOT Ha 3()(EKTUBHOCTH HE(TIHON OTpaciy, U B AaJbHEHIIEM, IPUMEHSS 10 KaXk-
JIOMY KaHaJIy pa3Hble BecOBbIe KOA(PDUIIMEHTH U CYMMHUPYS PEAKIMIO BCEX YETHIPEX
BXOJIOB TIPY Pa3IMIHBIX 3aJaHMIX B HacTpoikax [IM-perynsTopa, MOXKHO 00ECIICIUTh
JKeNaTeJbHYI0 TPACKTOPHUIO Pa3BUTHS PErHOHATILHON HEQTAHONW OTPACIIH.

PaccmoTpuMm cymmapHOe BIMSHHE Ha OTpaciieBble MOKaszaTesn 3(QQeKTHBHOCTH
He(TSHON TpOMBITIUIEHHOCTH CaMapckoi 00JacTH BCEX YETHIpeX IOKaszareliei mes-
tensrocTd CamI'TV npu 3HaueHusx BecoBblX Kodpduuuenros k, =0,2, k =0,2,

k. =03, k. =03, KoTopblc COACPXKAT B CKPBITOH hopME 3aTpaThl HA COOTBETCT-

BYIOIITYIO 9acTh KaJapoBoro ooecnedenus. [Ipodbmema onpenencHus dTux kodpdurmen-
TOB pemaeTcs u3BectHbiMu MeTonamMu (MAU, DEA) [30]. Cxema MOAemTUpOBaHUS aJi-
TOpUTMa yTpaBiIeHUs ToKaszarenaeM 3(p(GEeKTHUBHOCTH TIO j-My BXOIy B HMPOTPaMMHOM
nakete Simulink B cpene MATLAB npencrasieHa Ha puc. 8.

> Wy s .
HES A}’S
1
3anasgpiBanue
AYp
»0.2
P ;
Wiyx, —‘—ﬁ: > kxa
Koey, X 5 )
o
» PID(s) 3anaagnisaHue | L

Wper)-]x 2

G &
F — A\ _\'1 : 3 3

yaapy, X4

Seopel

» PIDis)

\N;:lery1 Xy

— | ,
Pl Wy,

y:lan_\'.‘ X4

| PiDs)

Wper_\'1x4

Puc. 8. Cxema qMHaMHYECKOTO MOJEIMPOBAHHS AITOPUTMA YIIPABICHHUS

Hactpoeunsle nmapametps! [IM-perynsatopoB mokasaHel B TaOl. 2, a 3aJaHHbIE
3Ha4yeHus y,,, — B Ta0xI. 3.

Tabruya3
Hacrpoiikn y_,, aasa Y
X1=S X2=P X3=G X4=]
10 20 10 20
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Puc. 9. MonenupoBaHie CyMMapHOro aBTOMAaTH3HPOBAaHHOTO
ynpasieHus Y]

Ha puc. 9 npencrasieH rpaduk pocrta mokaszarens o0bemMa HeTH, TOCTYIUBIICH
Ha nepepaloTKy Y|, Ipu COBMECTHOM BO3/AEHCTBUU BXOJAHBIX BEIUUUH (KpuBas 1), AYy

(xpuBasd 2), AY, (xpusas 3), AY. (xpuBas 4) u AY, (xpuBas 5).

PesynpTathl MOAENHPOBAHHS JEMOHCTPHPYIOT BO3MOXKHOCTH KaJIpOBOTO YIpaB-
JIeHUsI 111 00eCTIeUeHUs] CTa0MIBHOTO pOCTa 00beMa He(TH, IMOCTYNUBIICH HAa Tepe-
pabotky B Camapckoii 06J1acTy.

3akiouenne

B paborte npeioskeHa METOANKA CTPYKTYpHO-TIApaMETPUIECKON HACHTH(PUKALUH
KOPPEAIINOHHOW THHAMHYECKOW MOJIEITH KaIpOBOT0 00CCIICUCHUS IJIs1 PETHOHATLHOM
HeTAHOW OTpaciu. Peryisipuzanms COOTBETCTBYIOUICH HEKOPPEKTHOW CTPYKTYPHO-
napaMeTpUyYecKOd 3aa4 WACHTH(PHUKALUN OCYIIECTBIISETCS MyTEM IOCIEA0BATEIb-
HOTO CY)XEHHS 0 Kommakta obiactu uaeHTudukammu. [IpoBeneHHass BepuQuKaims
MaTeMaTHYEeCKOW MOJIENH MoKa3aaa XOPOIIYI0 CXOANMOCTh TAaHHBIX.

PazpaboraHo anroputmuyeckoe oOecrieueHHe CXEMbl YIpaBieHHs He(TIHOH OT-
pacieio B opMe CHCTEMBI MOJACPKKH MPHHATHS PELICHUs, BBHIIIOJIHEHHOE KaK IMpo-
MOPIIMOHATIBHO-MHTErPATbHEIN perynsaTop. [Ipu 3Tom B KauecTBe MCXOAHBIX JaHHBIX
UCIIOJIB3YETCSl HA0OP CTATUCTUYECKON MHPOPMALUK CO 3HAUYNTEIBHOHN CIydaiHOH co-
ctapistomeii. [lonmyuennsle nepegarounble GYHKIMU NpEAHA3HAYEHBI AJIS1 UCIIONB30-
BaHUS alNTOPUTMA YIPaBJIEHHS KaJpOBbIM MOTEHIIMAIIOM PETHOHAIBHON HEe(TSAHON OT-
paciu. Pe3ynbTaTel MOETMPOBAHNSA CYMMapHOTO BIHSHUS PacCMaTPUBAEMBbIX ITOKa3a-
tenet pestenbHocTH CamI' TY Ha oTpacneBoil HHAMKATOP 3(pPEKTUBHOCTH HEPTSIHOU
MPOMBITIUICHHOCTH CamMapcKoi 001acTH ASEMOHCTPUPYIOT BO3MOXKHOCTH CTaOMIBHOTO
pocta o0beMa He(TH, IMOCTYNHUBIICH Ha TepepadoTKy B CaMapckoit o0macTh, 3a cueT
KaJIpOBOT'0 YIpaBieHUs B cpeHeM Ha 29 % B roa.

28



BUBJIMOI' PAOUYECKHIA CITMCOK

1.

2.

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

24.

Kymepnun M.H., Cunaes A.A. IloBbimenne 3p(eKTHBHOCTH MHBECTHI[HOHHBIX IIPOTPaMM pa3-
BUTHS HEePTAHOI oTpacin perrona / GunancoBble peiHKY U 6aHKH. 2022. Ne 7. C. 41-46.

Li J., Xiao X., Boukouvala F. [et al.] Data-driven mathematical modeling and global optimiza-
tion framework for entire petrochemical planning operations // AIChE Journal. 2016. Vol. 62,
No. 9. Pp. 3020-3040.

Kysneyos H.I1., Axmadynmun U.B., Cabypos A.K. Iyt nosbluieHus 3¢pPpekTHBHOCTH HeDTIHON
otpaciu Poccun // OGOpOHHEIH KOMILIEKC — HayYHO-TEXHHUecKoMy nporpeccy Poccmu. 2019.
Ne 3 (143). C. 43-53.

Cmupnosea H.B., [Tuxanosa T.A. IloBblmenue >PQEKTHBHOCTH ASSITEIBHOCTH IPEANPUSITHH
HeTSAHOM OoTpaciy 3a cyeT IPHMCHEHHS MHCTPYMEHTa OeHUMapKHHTa // DKOHOMHKA U HpeJ-
npuHuMatenscTBo. 2015. Ne 5-1 (58). C. 458—-461.

Kynaxos M.FO. Tlosbierne 3¢ (GeKTHUBHOCTH UCIIONB30BaHMsI PECYPCHOTO MOTeHIuana Hedre-
nepepabaThIBAIOIIEr0 KOMIUIEKCAa HA OCHOBE COBPEMEHHBIX METO0B ynpasieHus: Jluc. ... kaHg.
9KOH. Hayk. M., 2006. 164 c.

Cywescxuii E.A. Cen¢uka GyHKIIMOHUPOBaHUS HeTIHOH oTpaciu B Poccun, coBpeMeHHEIe
METOJIbI YIIPABJIEHHS NPOM3BOACTBOM B HedTsiHOM orpacim // Crymendueckuii BectHuk. OOO
«HutepHayka». M., 2020. Ne 4-3 (102). C. 82-88.

3amux O.C. AnropuT™MBl U TIPOTPaMMHBIC CPEJCTBA MMHTAlMOHHOTO MOJEIHPOBAHHS IS
YIIPaBJIEHUS] KOJIOTO-3KOHOMHYECKHMMH TPOIIECCAMH TPENpUATUl HeQTSIHOW OTpaciau Ha Oc-
HOBE METOJla KOMIIOHEHTHBIX Lienei: Jluc. ... kKaHa. TeXH. HayK. TOMCK. roc. yH-T CUCTEM YIIp.
1 paanosnekTpoHuku. Tomck, 2011. 187 c.

JImumpuesa O.M. Mojesnp ynpasieHHUss WHHOBAILMOHHOHM [esTEbHOCTHIO HE(PTSHBIX KOMIIa-
uuii // [Ipo6iaeMbl SKOHOMHKH U yrpaBieHus: HedrerazoBeiM KoMiuiekcoM. 2009. Ne 12. C. 19—
25.

Ononpuenxo FO.I. Pa3paboTka Mojeieil 1 METOIUK Ul yIPaBJICHNS HHHOBAMOHHBIMH UCTOY-
HHUKaMH Pa3BUTHS HA OCHOBE METOJI0B MHOTOKPHTEPHAILHOTO NPUHATHS PEIICHUH (Ha IpuMepe
HedTsHOM oTpacin): uc. ... kKaHA. 9KOH. HayK. Boxrorpan, 2006. 176 c.

Tlocmnuxoe B.M., Yepnenvkuii B.M. MeToapl NPUHATHS PEIICHUH B CHCTEMaxX OpraHU3allOH-
Horo ynpasineHus: Yue6. nocodoue. M.: MI'TY um. H.O. baymana. 2014. 205 c.

Kopnaxos A.H., [Jeemxoe B.A. Ilonnepxka NpUHATHS PELICHUI NPU YIPABICHUH NPOMBIIIICH-
HbIM npennpusitiaeM // CoBpemeHHble HaykoeMkue TexHosorud. 2010. Ne 1. C. 94-95.

Meckon M., Anvbepm M., Xeooypu @. OcunoBsl MeHemxMenTa. M.: JIEJIO, 1997. C. 493.

. Kamxoeckas U.B. YcnoBus u UHCTPYMCHTBI YIIPABJICHUSA KaJAPOBLIM IMOTCHIUAJIOM OpraHu3a-

i // Mononoit yaensiid. 2016. Ne 15 (119). C. 301-305.

baiixoe H.M. KanpoBblil IOTEHIMAI OPTaHOB BIACTU: OIBIT COLMOJIOTHYECKOTO aHanmu3a. Xaba-
posck: IBAI'C, 2005. 254 c.

Tpasun B.B. OcHOBBI KaapoBoro MeHemkMmenTa: Ilpakr. mocoOue. 3-e u3n., ucn. u gom. M.,
2005. 516 c.

Kubanoe A.#1. YupasneHnue nepcoHanom opranusauuu: Yueonuk / nox pen. A.51. Kubanosa. M.:
NH®PA-M, 2007. 638 c.

Cynemoe B.A. 'ocynapcTBeHHas KapoBas IOJIUTHKA B coBpeMeHHOU Poccun. M., 2005. 356 c.
Llaxosoti B.A. Kanposblil noTeHnuan cucteMsl ynpasienus. M., 2004. 268 c.

Konmsxosa C.B., I'agpyposa B.M., 3axaposa .M. CoBepIICHCTBOBAaHUE YIIPABICHIECKOTO HH-
CTPYMEHTapHs NOBbILICHNS 3PPEKTUBHOCTH HUCIOJIB30BaHKs TPYAOBOTO MOTEHIMANA Ha IIpell-
npusITUSIX HedrenoObIBatoleii otpaciu // Borpocs! ynpasnenus. 2022. Ne 4 (77). C. 47-60.
Ayari A., AlHamagqi A. Investigation of Organizational Commitment and Turnover Intention:
A Study of Bahraini Oil and Gas Industry. Employ Respons Rights J 34, 123138 (2022).
Hazini K., Sohrabi M. Strategic human resource management and its challenges in oil & gas in-
dustry projects. In 12th International Institute for Energy Studies (IIES) Oil & Gas International,
July. 2007.

Poouonos A.I'., Januanu C.M. IIpodeccroHanbHbIC KaJphl B CHCTEME KIIFOUEBBIX (aKTOPOB I10-
BeieHns 3¢ pexrusanoctn HI'K Hpana // Kant. 2020. Ne 2 (35). C. 49-55. DOI 10.24923/2222-
243X.2020-35.9.

. Zavyalova E.K., Kucherov D.G., Kosheleva S.V., Tsybova V.S., Alsufyev A.I. Analysis of Effec-

tive Utilization of Human Capital (by example of the Russian oil and gas companies). Working
Paper #1(E). 2015. Graduate School of Management, St. Petersburg State University: SPb, 2014.
Anucumos C.A., 3aiiyeea U.C., Paiibman H.C., Apanoe A.A. Tunosble THHEHHBIC MOACTH 00b-
extoB ynpasnenns / ITox pen. H.C. Paitomana. M.: Dueproarommsar, 1983. 264 c.

29



30

25.

26.

27.

28.

29.

banaxupes B.C., [leopeyxuti C.H., Anucvkuna H.H., Axuwun B.H. Marematudeckoe MOJEIHPO-
BaHME TEXHOJIOTHYCCKHX MporeccoB: Yuebd. mocodue / mon pexa. B.C. Bamakupesa. SIpocnasis:
W H.II ITactyxosa, 2018. 350 c.

Tonosanos 11.A4., JTuswuy M.JO., Tynonocoea E.I1. luHaMU4ecKoe MOJCIUPOBAHUE U YIIPaBIIe-
HME KaJpOBBIM 00ECIICUeHHEM PErHOHAIBHOrO MPOU3BOACTBA // Beepoccuiickast HayyHas KOH-
(epeHuus no npodiaemam ynpapieHus B TexHHUeckux cuctemax. 2023. T. 1. C. 196-199.
Tonosanos I1.4., JTuswuy M.IO., Tynonocosa E.I1. inentudukanus MOAENU MOJATOTOBKH Kaj-
poB st HepTaHoro knactepa Camapckoii obnactu kak oObekra ympasieHus // MaTtemarude-
CKHe METOJIbI B TexHoorusx u texuuke. CII6., 2022. Ne 2. C. 24-31.

Camapckuil rocyIapCTBEHHBbIH TeXHHYEeCKUH yHHBepcuTeT [OnekrpoHHbll pecypc]. URL:
https://samgtu.ru (gara obpamenus 01.10.2023).

Tonosanos I1.4., Tynonocosa E.II. TlocTpoeHue mepefaTouHbIX (QYHKINH, OTpaskaroIInX BIIHS-
HHE [eITebHOCTH By3a Ha MPOM3BOACTBO HedrenpoaykroB B Camapckoii obnactu // lepcmexk-
TuBHBIe HH(popMauuonHsle TexHomorun (IIUT 2022): tpymel MexnayHapoqHoil Hay4HO-
TexHnueckoi koHpeperuun. Camapa, 18-21 anpenst 2022 roxa. Camapa: M3narensctso Camap-
ckoro HaydHoro 1entpa PAH, 2022. C. 390-393.

30. Juaueencrxuii H.B., I'aspunosa A.A., IJanenxko M.B. IloctpoeHne u uneHTH(GUKAIUSI MaTeMaTH-

YecKUX MoJelel Ipou3BoACTBeHHBIX cucteM. Camapa: Camap. roc. TexH. yH-T, 2005. 126 c.

Cmamws nocmynuia 6 pedaxyuio 23 okmsops 2023 e.



MANAGING THE STAFFING PROCESSOF THE SAMARA REGION
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E.P. Tuponosova, M.Y. Livshits, P.A. Golovanov

Samara State Technical University
244, Molodogvardeyskaya st., Samara, 443100, Russian Federation

E-mail: alenushkal982@inbox.ru, mikhaillivshits@gmail.com, golovanov1951@inbox.ru

Abstract. The problem of constructing dynamic models in the form of differential equations
or transfer functions linking the performance indicators of the oil industry of the Samara region with
the performance indicators of a regional university with a large institute of oil and gas technologies,
considered as the controlling factors of staffing the oil industry, is solved. The input factors of the
model are the normative performance indicators of the Samara State Technical University
(SamSTU). The effectiveness of the regional oil cluster of the Samara region is assessed
by indicators established by the Federal State Statistics Service (Rosstat), in particular, the amount
of oil received for processing. For the algorithm of personnel management of the oil industry of the
region, the problem of structural and parametric identification of the personnel training process
at the university based on statistical characteristics as experimental data is solved. Using the library
of typical linear models of management objects by N.S. Raibman, mathematical models of the
process of staffing the industry in the form of transfer functions are constructed. Verification
of mathematical models is carried out by comparison with official statistical data. On the basis
of the obtained transfer functions, the synthesis of algorithms for automatic management of the
personnel management process of the regulatory industry in the management decision support
system is carried out.

Keywords: dynamic model, transfer function, control system, PI controller, university, staffing, oil
industry, mathematical modeling, student graduation, number of scientific publications, research on
grants, generation of intellectual property objects.
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