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OBOCHOBAHHME HEJECOOBPA3ZHOCTHU IPUMEHEHUA
CTOXACTHYECKHUX METO/JOB ITPH PEHIEHUH 3AJIAY
ABPOJIMHAMMYECKOM ONITUMMU3AIIUU ®OPMBbI
KOMITPECCOPHBIX BEHIIOB I'A30TYPBUHHBIX JIBUTATEJIEA

B mHactosmme#l pabore A1 BBIOPAHHOTO PeKHMa TEUCHHsS IIOCTPOCHBI IOBEPXHOCTH OTKIHMKA OCHOBHBIX
A3POAMHAMHUYECKUX XapaKTEPHCTUK KOMIIPECCOPHBIX PELIETOK — YIJIa IIOBOPOTA MOTOKA U Ko3(puLMeHTa noTeph
ToJHOTO AaBieHus. IIpu 3ToM mapaMerpudeckoe onucanue GpopMel IpopHIeH PEIETOK BEIIOIHEHO ¢ HCIOIb30-
BaHUEM OPHI'MHAIIBHOIO CIoco0a, OCHOBAHHOIO Ha NMPHMEHEHHH KPUBBIX be3be M CHCTEMBI INIaJIKHX BBITYKIIBIX
¢yakmuit Xukca—XenHe. Pacuer meneBolt QYHKIMM BBHINONHSETCS IMyTeM MOJASIMPOBAHHS TEUECHHS Ha OCHOBE
YUCJIEHHOI'O MHTETPHPOBAHHS CHCTEMBI OCcpelHeHHBIX ypaBHeHuil HaBbe—CTOKCa, 3aMKHYTBIX C TIOMOIBIO OJJHO-
napaMeTpuueckoil Mozenu TypOyneHTHocTH Cranapra—AiuMapaca. B pesynbrate mokasaHa CIOXKHOCTH (POPMBI
TIOBEPXHOCTH OTKJIMKA OCHOBHBIX a3POJMHAMHYECKHX XapaKTEPHCTUK KOMIPECCOPHBIX PEILETOK, YTO 3aTPyHSET
BO3MOXKHOCTb ITOUCKA X SKCTPEMYMOB C IIOMOIIBIO JETEPMHHHPOBAHHBIX METOAOB HEIUHEHHOTO IPOTrPaMMHPO-
BaHUA. BbINosiHeHa a3poAnHAMUYecKasi ONTUMH3ALHs PELICTKH NPOoduIeii ¢ UCII0Ib30BaHNEM JETEPMHUHHPOBaH-
HOTO IOAXO0Ja — METO/a COIPSDKEHHBIX IPAJHEHTOB M CTOXAaCTHYECKOTO MOJXOAa — IeHeTHYECKOTro alropuTMa.
IToka3aHo, 4TO rpaJMEeHTHBIA METO P PA3IUUHBIX HAYaNIbHBIX YCIOBHAX CXOIHUTCS K Pa3IMUHBIM dKCTPEMyMaM
LeneBoil (pyHKIUH, YTO CYIIECTBEHHO CHIDKAET IPEUMYIIECTBA ero IPUMEHEHHUS K PeLISHHIO 3a1a4 adpOJHHAMU-
4ecKod onruMu3anud. [Ipu 3ToM 3G(EeKTHBHOCTh TEHETHYECKOro airopuT™Ma (B CMBICIE KOJHYECTBA PACYETOB
neseBoil (pyHKIMH) OKa3bIBaeTCs BbINIE 3 ()EKTHBHOCTH IPAJANECHTHOIO METO/A C MYJIbTH3aIlyCKOM. TakuM o0pa-
30M, Ha KOHKPETHOM IIpuMepe B paboTe 000CHOBaHA 11e/1eCO00Pa3HOCTh MPUMEHEHHUsI CTOXaCTHUECKUX METO/IOB K
PEIICHUIO 3a/1a4 adPOAMHAMUYECKOI ONTUMHU3ALIH KOMIIPECCOPHBIX PEIIETOK.

VY naniit po6oti s 06paHOTO pEeXHMYy Tedil MoOYJOBaHO MOBEPXHI BiATYKYy OCHOBHHX aepOIMHAMIYHHX
XapaKTepPUCTHK KOMIPECOPHHUX PEILITOK — KyTa MOBOPOTY IOTOKY Ta KoedillieHTa BTpaT MOBHOTO TUCKy. [Ipu
OMY NapaMeTpHyHuil omuc GopMu npodiliB PenIiToOK BUKOHAHO 3 BHKOPHCTAHHSAM OPHIIHAIBHOTO CIIOCO0Y,
IO TPYHTYETHCS Ha 3acTOCyBaHHI KpuBUX be3’e i cuctemu riaakux onykimux ¢yrkuiit Xikca—Xeunne. Po3paxyHok
UIBOBOI (DYHKIIT BUKOHYETHCS IIIIXOM MOJEIIOBAHHS Tedii Ha OCHOBI YHCEIBHOIO iHTETPYBaHHS CHCTEMH OCe-
pennenux piHsHb Hap'e—CTokca, 3aMKHYTHX 3a JOMOMOTOI0 OJHOMApaMeTpuuHoi Moaeni TypOynentaocti Cra-
napra—AinMmapaca. B pesynbraTi mokazaHO CKIamHICTH (OPMH ITOBEpXHI BIATYKY OCHOBHHX aepOAMHAMIUHHX
XapaKTePUCTHK KOMIIPECOPHUX PEIITOK, IO YTPYIHIOE MOXJIMBICTb IIOIIYKY iX €KCTPEMyMIB 3a JOHNOMOIOO
JIETepMIHOBaHNX METOJIB HENiHIHHOTO NMporpaMyBaHHsS. BHKOHAHO aepoAMHAMIYHY ONTHMI3alil0 PEIIiTKH IIpo-
(biniB 3 BUKOPHCTAHHSM ACTEPMiHOBAHOTO MiAXOAY — METOAY CIIONYYCHUX TPAJIEHTIB TA CTOXaCTHYHOTO MiAXOLY
— reHeTnuHOTO anroputMy. ITokasaHo, MmO TpaJi€eHTHUH METOX NpPU Pi3HHX IOYATKOBHX yMOBAaX CXOAHUTHCS 0
PI3HHX EKCTPEMyMIB LITHbOBOI (GYHKILI, [0 CYTTEBO 3HIDKYE HOrO MEepeBard MpH 3aCTOCYBaHHI A0 PO3B’sI3aHHS
3aJa4 aepoguHaMiuHoi onTuMizawii. ITpH oMy e)EeKTHBHICTh FEHETHYHOTO ANrOPUTMY (B CEHCI KiJIbKOCTI PO3-
PaxyHKiB 1iIb0BOI (DYHKIIii) BUABISIETbCS BUIIE ePEKTHMBHOCTI TPAIi€HTHOTO METOMY 3 MyJbTizamyckoM. Takum
YMHOM, Ha KOHKPETHOMY MPHKIIaJi B poOOTi 0OTPYHTOBAHO JOIIIBHICTE 3aCTOCYBaHHS CTOXaCTHYHHUX METOJIB JI0
PO3B’sI3aHHS 337a4 aepOJMHAMIYHOT ONTHUMI3allil KOMIPECOPHUX PELIITOK.

The paper presents the response surfaces of the basic aerodynamic characteristics of compressor cascades
(the turning flow angle and the total pressure loss coefficient) under selected flow conditions. The parametric
description of the cascade profile shape is implemented using the original method based on Bezier curves and
smooth convex Hicks-Henne functions. The calculation of the objective function is performed by simulating the
flow on the basis of the numerical integration of the averaged Navier — Stokes equations closed by the one-
parameter Spalart — Allmaras turbulence model. The complexity of the response surfaces of the basic compressor
cascades aerodynamic characteristics is demonstrated resulting in difficult searching their extremes using deter-
ministic methods of nonlinear programming. The aerodynamic optimization of compressor cascades is carried out
using a deterministic approach, namely, the adjoint gradient method and a stochastic approach, namely, the genet-
ic algorithm. It is shown that the gradient method under different initial conditions converges to the different
objective function extremes resulting in an essential decrease in the advantages of its application to the solution of
aerodynamic optimization problems. The effectiveness of the genetic algorithm in the sense of the number of the
objective function calculations is higher than that of the gradient method with a multi-start option. Thus, the
utility of stochastic methods to the solution of problems of aerodynamic optimization of compressor cascades is
illustrated by a specific example.

Knwouesvie cnoea: xomnpeccopnas pewiemxa, onmumusayus Qopmsi, aspo-
OuHamuveckue Xapakmepucmuxu, ceomempuieckue napamempsvl peulemku, no-
BEPXHOCNb OMKAUKA, 2EHEMUYECKULl ACOPUMM.
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Beenenue. 'azotypounnsie nuratenu (I'T/]) mmpoko HCHOMB3YIOTCS B pas-
JUYHBIX OTPACIIAX COBPEMEHHOH MPOMBIIIIEHHOCTH, TAKUX KaK MOpPCKasi, YHepre-
TUYECKasl, aBUallMOHHad W Apyrue. Ha ceroHsmHuN 1eHb B YCIOBHUAX JKECTKOU
PBIHOYHOHM KOHKYPEHIIMH ISl CTpaH — pa3pabOTUYMKOB aBHAIIMOHHBIX JBHUTATENCH
HEOOBIYalfHO OCTPO CTOMT IMpoOJIeMa IMOBBIMICHUS WX KadyecTBa W dHEProdddek-
THBHOCTH. Pemmenune 3Tol mpoOiaeMbl Hepa3phIBHO CBSI3aHO C Pa3pabOTKON KOM-
npeccopoB I'T/] ¢ BBICOKUMHM SHEPIETUYECKUMH IMOKa3aTeNIsIMU, YTO B CBOIO Ove-
peab CTaBUT 3a7jady MPOESKTHPOBAHUS MTPOTOYHON YaCTH KOMIIPECCOPHBIX BEHIIOB C
BBICOKHIMH a3pOIMHAMUYECKIMH XapaKTePUCTUKAMH.

B cBoro odepenp, HEOOXOIUMOCTD CO3AAHNUS KOMITPECCOPOB aBHUAIOHHBIX Ta-
30TypOMHHBIX IBHTATeNIel ¢ BRICOKMMH SHEPTreTHIECKHMHU XapaKTEePUCTHKAMU Jie-
JIAeT aKTyaJIbHOM pa3paboTKy 3((EeKTUBHBIX METOAOB a’3pOJNHAMHYECKOTO IPO-
eKTUPOBAaHUS M ONTHMH3AIMHN JIOMATOYHBIX BEHIIOB KOMIIPECCOPOB Pa3IMIHOTO
THTa. AHAITN3 UMEIOMIecs TUTepaTypsl, IOCBAIIEHHONH JaHHOMY BOMPOCY, TOKa-
3BIBAET, YTO HA CETOHSIIHAN ACHD PeIleHUe 3a/1a4l ONTHMH3AINA BBITIOITHSIETCS C
WCTIONIb30BaHNEM KaK JIETEPMHHHUPOBAHHBIX CTPATETHH IOMCKA dKCTpEMyMa Iiele-
BOH (hyHKIMH (TpaIeHTHBIE METO/IBI, METOBI MIPSIMOTO TTOVCKA), TaK M CTOXACTH-
YEeCKUX, B Ka4eCTBE KOTOPHIX BBICTYIAIOT, KaK MPABHIIO, TEHETHYECKHUE aJTOPUT-
MBI.

Tem He MeHee, B TuTepaType, Kak MPaBHIIO, OTCYTCTBYET JOCTaTOYHOE 000C-
HOBaHHE BHIOOpa ajropuTMa ONTHMH3AIMH, OCHOBAaHHOE, K TIPUMEpPY, Ha OIICHKE
(bOpMBbI TOBEPXHOCTH OTKJIHMKA 1esieBoi pynkuuu [1 — 12]. Beieckasannoe ompe-
JeNsAeT 1elb JAHHOW pabOoThl — MOCTPOUTH MOBEPXHOCTH OTKIIMKA OCHOBHBIX a3pO-
JUHAMHYECKUX XapaKTEPHCTUK PEIIETOK B 3aBUCHMOCTH OT MX T€OMETPHYECKUX
MapaMeTpoB JUIS OIEHKH CIOKHOCTH ()OPMBI MOBEPXHOCTH, HAJMYUS OBParoB M
MHOTO3KCTPEMAIBHOCTH, W OOOCHOBaTh WIIM OIPOBEPTHYTH IEIeCO00Pa3HOCTh
MIPUMEHEHUSI CTOXACTUYECKMX METOJOB IMPH PEUICHUH 3a]ad a’pOoJIHHAMHYECKON
ONTUMHU3AIU (POPMBI KOMIIPECCOPHBIX BEHIIOB Ta30TypOMHHBIX JBUTATEIEH.

ITocTpoenne mnoBepxHOCTEH OTKJIMKA a3POJAUHAMMYECKMX XapaKTepu-
cTuK. Pemerku npoduiieil UMEIOT cieayloe 1B OCHOBHBIE a3POINHAMUYECKHE
XapaKTepUCTUKH, Ta WM WHA KOMOMHALMS KOTOPBIX MOXET UCIOJIb30BaThCs MPH
pacuere LeNeBOM (YHKIMM B NpOLECCEe PELICHMs 3ajaud onTHUMu3amuu: Af —

YroJl MOBOPOTa MOTOKa B petieTke; { — K03 (HUIMEHT MOTeph IMOJIHOTO aBICHUS
[13].

ORHOBPEMEHHO C 3THM MOXKHO BBIACIUTH TPH OCHOBHBIE T€OMETPUUECKUE
napameTpa peLieTky, KOTopble Hanboee CyIeCTBEHHO BIHMSIOT Ha 3TH a3poAHHa-
MHYECKHE XaPaKTEPUCTUKU: TOJIIMHA HpoQuisi; yroia wu3ruba npoduisi; yrom
YCTaHOBKH MTPOGUIIS.

CBsKeM OCHOBHBIE I'€OMETPUYECKUE MapaMeTphl peieTK ¢ Gopmoii ee mpo-
¢wuteit cnenyrommm obpaszom. I[lapamerpudeckn onumeM npoduib ¢ UCHOIb30Ba-
HHUEM II0AX0Ja, npeyiokeHHoro B [14]. IlpeactaBumM cpenHIO JTMHUIO BapbUpye-
Moro npoduis kpuBoii bezbe BToporo mopsiaka

x(u)=(1-uPxq+2u(1-u)x; +ux, |
y(u)=@-uFyo+2u(L-uly, +u?y,

rae X(u),y(u) — koopauHaTh cpenHeit TMHUK;  Xg,Xq,X2,Y0,Y1,Ys — KOOPHHA-

)

Thl KOHTPOJIBHBIX TOUEK KpuBoil be3be; U — mapamerp KpuBoil besbe.
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be3 orpanuyeHuss OOIIHOCTH MOXHO CUMTaTh, YTO NPOQUIIL 33laH MEXIY
TOYKaMHU [Xo =0,yg = O] u [X2 =1Ly, = 0]. Ioncrasinss 5Ty 3HAYEHUS B BBIpaXKe-
Hue (1) m monaras, 4ro cpelHsAs JMHUA U3rMOAaeTCs CUMMETPUYHO, MHOMKECTBO
CPEIHUX JIMHMHI Pa3IMYHOrO U3ruba MOKHO MOIYYHTh, UCHIONb3Ys JIUIIb OJUH Ma-
pameTp

x(u)=u
: )
y(u)=2B-u(l-u)
rae B — mapamertp, onpeaensiromuii u3rud cpenHeil TMHUU MPOQUIIS.
Tonuuny Bapeupyemoro npoduiis 3a1a1uM B BUjie
r(s)=re (1—s)+rres+Asin [ns'”(o's)/ '”(C)], ©)

rae r(S) — QyHKuMA TONMMHBI MPOQHIA OT HOPMATH3OBAHHOM JUTMHBI IYTH €r0
cpenHel ITUHUM; I\ ,ltg — PaAUyChl KPUBU3HBI NIEpeiHEN U 3a7Heil KpOMOK Mpo-
¢uns coorBercTBeHHO; C — mapamerp, ONpeiessIIoIMi MOI0KEHNE MaKCHMAallb-
HOH TOJNIIMHBI; A — BEIMYMHA MAKCUMAJIbHOM TOJIMHBI IPODUIIS.

[penmnonaras Mo aHAJIOTHMH C KOMIIPECCOpHBbIMH npoduisivu [13], uTo mak-
CUMaJbHasl ToMrHa npoduist Haxoautes Ha pacctosHur 40% Xopabl, a paauycsl
KPUBU3HBI TepefHell M 3agHell KpOMOK MNpoduiIs paBHbl COOTBETCTBEHHO
rie =0,0055A, rrg =0,005A , MOXHO MOTYYHUTh CIEAYIOLIEE BBIPAKEHHE JUIS

(YHKIMH TOTIMHEB PO
In(0,4)
r(s)= A-{0,0055(1-s)+0,005s+sin| ns") ||, @

Takum oOpazom, modydaem mapamerp A, ONpenessronuid TOIMUHY Tpodu-
7s1. Yros ycTaHOBKU npoduiis OyaeM onpenensiTh Kak yroj MEXAy XOpAoH mpo-
(huis v OChIO perieTkn ¥ 0003HaUYnM uepe3 6 .

Baprupys onucanssle Boie napamerpsl A, B, 0, momydnm MHOXeECTBO He-
KOTOPBIX «MOJIEJIBHBIX» PELIETOK Npoduie, a3poJiHaAMUUECKUE XapaKTEPUCTHKH
KOTOPBIX B PaMKax JaHHON paOOThI ONPENENSIOTCS C HOMOLIBIO METOI0B MaTeMa-
TUYECKOTO0 MOJICIMPOBAHHMS Ha OCHOBE YHCICHHOTO HHTETPUPOBAHUS CHCTEMBI
ocpelHeHHBIX ypaBHeHMH HaBbe—CTOKCa, 3aMKHYTOH ¢ MOMOIIBLIO OJHOIApaMeT-
puueckoid Mozenu TypOynentHoctu Cranapra—AsuimMapaca. B mponecce uncien-
HOI'O MOJENIMPOBaHUS (UKCHPOBAIMCH YHUCIO Maxa Ha BXOJE B pEIIETKY
M, =0,55 u yron Bxona noroka 3; =60°, cuurast ot ¢pponra. B 3aBucumoctu

OT TEOMETPHUYECKHX ITapaMeTPOB PEHICTKH B HEH peajM30BBIBAICS J0- WIIH
TPaHC3BYKOBOW PEKHUM TEUECHHUSI.

Ha puc. | mpeacTaBieHbl TOBEPXHOCTH OTKJIHMKA yIja IMMOBOPOTAa ITOTOKA
(puc. 1, a, 6, B) 1 kod(humeHTa MoTeph MOJHOTO AaBieHus (puc. 1, T, 1, €) B 3a-
BHCHMOCTH OT Pa3jIM4YHBIX T€OMETPHUYECKHX MMAapaMEeTPOB pemieTku. IIpu >ToM wmc-
0JIB30BaHBI ClleAyommue obo3Hauenus: dbeta — yron mosopora moroka; 10ss factor
— kK03 HHUIMEHT MOTePs mostHoro AaBieHus; thick — Tommuaa npoduas A ; bend —
n3ru6 npodwis B ; stagg — yron ycraHoBku nipoduist 6.
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e)
Puc. 1

W3 npuBeeHHBIX PUCYHKOB BUJHO, YTO IIOBEPXHOCTH OTKJIMKA a3pPOJUHAMU-
YECKHUX XapaKTEPUCTUK HE TOJIBKO JAOCTATOYHO IIOJIOTHE, HO U SIBISIIOTCS MHOIO-
3KCTPEMAJIbHBIMH, YTO JEJA€T MPAKTUYECKH HEBO3MOXXHBIM ITPUMEHEHUE aJro-
PUTMOB, OCHOBaHHBIX Ha pacueTe IpaJIneHTOB MeIeBoi QyHKIHH.

AlpoaMHaMuyecKasi ONTHMM3alUsl TeoMeTPUYeCKMX MapaMeTpoB pe-
IIEeTKU Npoduieil ¢ MCMOAb30BaHNEM JAeTePMHUHMPOBAHHOrO moaxoaa. Jlis
JOTIOJTHUTENBHOTO TOJATBEPKIACHHSI TaHHOTO BBIBOAA BBIMOJHEHA ONTHMHU3AIUSI
T€OMETPUYECKUX TMapaMETPOB PEIIETKH HAa OCHOBE METO/a COMPSIKEHHBIX TPajiv-
eHToB [15] ¢ ucnonp30BaHMEM PA3NIWYHBIX HAYANBHBIX NMpuOImKeHnid. Llensio 3a-
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Jla9d ONITHMHU3AIUY SIBIISICTCS OTBICKAHWE PEIIeTKH Tpoduieid, obecrieunBaromeit
3aIaHHBIN YTOJI TOBOPOTA AB* =30° npu HAaMMEHBIINX MOTEPSX MOJHOTO JIaBie-
Hust (. Takas 3a7aya MOKeT OBITh CBEJICHA K 3a]1a4e OTHICKAHUS MUHHMYyMa IieJie-
BOI (pyHKIINH, 3aIIMCaHHON CIEIyIOIAM 00pa3oM

F(x)= AB(X)-AB" +24(x), (6)

*
rae X = [A, B,G] — BEKTOpP BapbUPYyEeMBIX MapaMeTpoB; A — MPOEKTHPOBOYHOE
3HaYeHHE yTiia MOBOPOTa MOTOKA; A — mTpadHON KO PHUIHEHT.

B kadecTBe HayanbHBIX HPUONIDKEHWH BBIOpAaHBI PEHICTKH, MPOQHUIN KOTO-
PBIX MIPEACTABIICHBI HA PUC. 2 MyHKTUPHBIMHU JIMHUSAMHU.

Puc. 2

04 -

1 3 5 7 9 11 13 15 17 19 21 23 25
Puc. 3

Ha puc. 3 npencrapiensl rpa@UuKy CXOIUMOCTH TPAJUSHTHOIO METO/AA NPH
Pa3IUYHBIX TPAHUYHBIX YCIOBUSIX, IJI€ TO3MIMS Ha rpad)uke COOTBETCTBYET IO3H-
MW prucyHKa 2. BUIHO, 9TO TpagWCHTHBIA METOJ MPU Pa3INYHBIX HAadaIbHBIX
YCIIOBHSIX CXOAMTCS K Pa3IMYHBIM JKCTpEMyMaM IiefieBoi (DyHKIHMH (COOTBET-
CTBYIOITHE TPOGOUITN TTOKA3aHBI HA PUC. 2 CIUTONTHBIMU JIHHISIMH ).

AdpoauHaMuyecKasi ONTUMH3ALMSA TeOMEeTPUYECKHX MNapaMeTpoB pe-
HEeTKH npoduieil ¢ UCMOJIb30BAHNEM JBOJIIOIUOHHOIO MOAX0Aa. AHAJIOTHY-
HbIM 00pa30M BBINIOJHEHA ONTHMH3AIMS T'€OMETPUUYCCKUX MApaMETPOB PEIICTKH
Ha OCHOBE CTOXACTHYECKOTO IMOIX0/a, & IMEHHO — HEMPEPHIBHOTO T€HETHIECKOTO
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anroputMa [16], OTIMYUTEILHBIMA OCOOCHHOCTSIMH KOTOPOTO SIBISIOTCS: (DUKCH-
POBaHHBIN pazMep MOMYISIIH; TEHbI C HEMPEPHIBHBIM KOJUPOBAHUEM; OCOOH JIJIS
CKpEIIMBaHUS BRIOUPAIOTCS CITyYalHBIM 00pa3oM; paBHOMEPHBII KpoccoBep.

Ha puc. 4, a) npeacTaBiieHO OJHO U3 HAYAIbHBIX TPUOIMKEHHIA T€HETHYECKO-
r0 alTOpPUTMa COBMECTHO C JIMHHUSIMUA TOKa B OKPECTHOCTH TedeHus. O4YeBHIHO,
YTO HAJMYME MOIIHOTO OTPHIBHOI'O TEYCHUS] HA CTOPOHE NABJCHUS Mpoduis cy-
IIECTBEHHO TOBBIMIACT MOTEPH MOJIHOTO JIABJIICHHS B PEIIETKE, a TAKKE CHIDKACT
yroJl IOBOPOTa TOTOKA B Hell. TeM He MeHee, MPUMEHEHUE TeHETUYECKOTO aJro-
pUTMa C HMCIOJBh30BAHUEM JAKE TAKUX «IUIOXUX» HAYANBHBIX MPHUONIMKECHUHN, KaK
Ha pHc. 4, a), MO3BOJSIET TOIYYUTh KAYECTBEHHOE PEIICHHUE 3a/1a4H ONTHMHU3AIUH
(puc. 4, 6), 3HaueHue 1eneBoil pynkuuu (5) mist Kotopoit cocrasiser 0,014, uto B
3,4 pa3za HUKeE JIy4Illero PeulieHus], TOJTYICHHOTO ¢ UCIOJNBb30BaHHEM METO/a CO-
MPSHKEHHBIX TPAICHTOB.

0)
Puc. 4

Kpome TOro, npoBeaeHHbIE UCCIEIOBAHUS MOKA3aIH, YTO JUISl JAHHOTO IIPH-
Mepa IPaJueHTHBIA MeTon cxoautcs 3a 16 — 25 uTepauuid, YTO COOTBETCTBYET
npumepHo 30 — 50 pacueram 11eneBoi QyHKIUKA. MOXHO MPENIONI0XKUTE, 9TO TII0-
OaJbHBIA 3KCTPEMyM, COOTBETCTBYIOIIMH pPELICHHIO, MPEICTaBICHHOMY Ha
puc. 4, 6), MOXKeT OBbITh Hali/ICH, C UCIIOIb30BAHUEM MYJIbTH3AIYCKa IPAAUSHTHOTO
MeToaa u3 10 pa3nuyHBIX TOYEK MPOCTPAHCTBA (UTO COOTBETCTBYET pa3Mepy IO-
MyJSIIMK TEHETUYECKOro aJlroputMa). B nTore Ha mouck pemeHust HoHag00nIoCh
661 oxomo 300 — 500 pacueroB 1eneBolt ¢yHkmH. ['eHeTHYECKHiA aNTOpUTM, pe-
3yJIbTaThl paOOTHI KOTOPOT'O MPE/ICTABICHBI BhIIIE Ha pHC. 4, 0), HAXOIHUT PELICHHE
He Oonee yem 3a 200 pacdeToB 1eneBoi (HyHKITUH.

BriBoabl. B Hacrosimeit paboTe A BEIOPaHHOTO peXMMa TEUEHHsI TIOCTpoe-
HBl TIOBEPXHOCTH OTKJIMKA OCHOBHBIX a3pPOJMHAMHYECKHX XapaKTEPUCTHK KOM-
MIPECCOPHBIX PELIETOK — yIila IOBOPOTa MOTOKA U KO3 (hUIIMEHTa TOTEPh OJIHOTO
JaBJICHUSL.

IIpu 3TOM Mapamerpuyeckoe onucanue (GpopmMel npoduield PeleToK BhINOI-
HEHO C HMCIOJb30BaHUEM OPUTMHAIIBHOTO CII0c00a, OCHOBAHHOTO Ha IPUMEHEHUH
KpHUBBIX be3be M CHCTeMBI IIaJIKUX BBIMYKIBIX (YHKIMH Xukca—XeHHe [17]. Pac-
YeT LEeNeBOH (PYHKIMH BBIIOIHSAETCS IyTEM MOJCIMPOBAHUS TECUEHHS Ha OCHOBE
YHCJIEHHOTO MHTETPUPOBAHMS CUCTEMBI OCpEeIHEHHBIX ypaBHeHUN HaBre—CroKca,
3aMKHYTHIX C TIOMOLIBIO OJHONIApaMETPUUECKO MoAenH TypOyiaenTtHocTr Crasna-
pra—Ammapaca [18].
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B pesynbrare Ha KOHKPETHOM IIpUMeEpe TOKa3aHa CI0KHOCTH (POPMBI TIOBEp-
XHOCTH OTKJIMKA OCHOBHBIX a3pOJMHAMHYECKHX XapaKTEPUCTHK KOMIIPECCOPHBIX
PELIETOK, YTO 3aTPyIHIET BO3MOXXKHOCTh IOMCKA UX SKCTPEMYMOB C TOMOIIBIO Je-
TEpPMHHUPOBAHHBIX METO/IOB HEJIMHEHHOTO IPOrPaMMHUPOBAHHSI.

Brimonaena aspoguHaMudecKasi ONTHMH3ALMS PeIIeTKH TPO(UIIeH ¢ NCTIONb-
30BaHUEM JIETCPMUHHPOBAHHOTO ITOJIX0JIa — METO/IA CONMPSHKCHHBIX TPAIMEHTOB U
CTOXaCTHYECKOTO IOJX0Ja — IeHEeTHYecKoro amroputMa. [lokasaHo, 9To rpaam-
SHTHBII METO/ P PA3JINYHBIX HAYAJIBHBIX YCIOBHUIX CXOANUTCS K PA3IMIHBIM JKC-
TpeMyMaM LeJIeBOH (DYHKIHH, B TO BPeMsI KaK TeHETHIECKUH aJrOPUTM CXOJHUTCS
K 3HaUMTENbHO Ooiyiee TiryOoKoMy akcTpeMymy. llpu sToM, apdexTuBHOCTH TeHE-
THYECKOTO alropuTMa (B CMBICIE KOJIMYECTBA PAcYeTOB LIENCBOH (YHKIINH) OKa-
3bIBaeTCA BBIIIE 3 (EKTUBHOCTH IPAAUSHTHOTO METO/IA C MYJIBTH3AITYyCKOM.

Takum oOpazomMm, B paboTe Ha KOHKPETHOM TIpHMEpe TTOKazaHa Ieirecoodpas-
HOCTH NIPUMEHEHHUSI CTOXACTHYECKHX METOIOB K PEIICHMIO 33/1a4 a’poauHaMuye-
CKOH ONTUMHM3AIMN KOMIIPECCOPHBIX PELIETOK.
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