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PaccmarpuBarotcsi ra3olMHaAMUYECKHUE TIPOLIECCHI, COMPOBOXAAIOIIME BAYB MMITYJIbCHOM CTpyM rasza B
IhOY30pHYIO 9aCTh COTIA, MPUMEHUTETLHO K CO3MaHUIO YITPABIISIONINX YCYJIMI B pAKETHBIX TBUTATEIISIX.
Pacxon raza yepes coruio BAyBa peryjavMpyeTcs MpW MOMOIIM 3aCJIOHKM, COBEpIIaIoNIeil BpallaTelbHOe
IBUXKeHUe. [ TUcKpeTn3auu ocpeTHeHHBIX o PeitHombacy ypaBHeHnit HaBbe—CTOKCca U ypaBHEHUM
SST-Monenu TypOyJIeHTHOCTU PUMEHSIETCSI METOA KOHEUHBIX 00bEMOB 1 TEXHOJIOTMSI TTOJABMXKHBIX CETOK.
HccnenyeTcst BIUsSTHUE BpeMEHU PACKPBITUS 3aCJIOHKU Ha IMHAMUKY (DOPMHUPOBAHUST YITPABJISIONIETO YCH~
JIWSI, @ TAKXKe 3aBUCUMOCTbD TSTOBBIX U DHEPTETUUECKUX XapaKTePUCTUK COTIa OT pacxoia BAyBaeMoro pa-
6ouero Tena. [IpoBoauTCS cpaBHEHUE PEe3yJIBTATOB pacueTOB, TTOJIYYeHHBIX B paMKax HEeCTallMOHApHON U
KBa3MCTAllMOHAPHON MOCTaHOBKMU 3amauyun. O6cyxnaeTcs: (opMUpoBaHUE yIapHO-BOJHOBOM U BUXPEBOM
CTPYKTYpPHI TeueHUsI. JleTatoTcst BBIBOABI O BIMSTHUM BXOIHBIX TTapaMeTPOB 3a1a4y Ha KOIMOUIIMEHT M3Me-

HECHUA TAT'U.

DOI: 10.31857/S0040364420020210

BBEAEHWE

st ynpaBiieHUsI BEKTOPOM TSTU B 00beKTax pa-
KETHO-KOCMUYECKOU TEXHUKW HaXOASAT IPUMEHEeHUE
OpraHbl yIpaBJeHUsl, OCHOBaHHbIE Ha BIyBE CTPYyH
rasa B CBEpX3BYKOBYIO 4yacTh cora [ 1, 2]. Co3naBae-
MoOe yTpaBJsiiolliee YCUJIMe CKJaAbIBaeTcsl U3 ABYX
COCTaBJISIIOIINX: TSATW COIJIa BAYyBa W CWJbI, IPUJIO-
JKEHHOM K CTeHKaM OCHOBHOTO COIlJIa U BO3HUKAalO-
el BCHeACTBUE TepepacrnpenefieHus] NaBiIeHUs B
00JIaCTH B3aMMOIEICTBUS IIOTOKOB [3].

CrpemiieHre K 3(deKTUBHOMY yIpaBJIeHUIO
MpPOLIECCaMH, COIMPOBOXAAIIINUMU pabOTy WHXKEK-
IIAOHHBIX OPTAaHOB YMPABJICHUS, BBIABUTACT 3a1avy
pa3paboTKu CpeACTB MaTeMaTUUYECKOTO MOJEIUPO-
BaHUs. [IpuopuTeTHOI 3anaydeii ABJIsIETCS OIpenese-
HUE TMHAMWYECKUX XapaKTePUCTUK OPTraHoOB yIIpaB-
JIEHWSI, B YaCTHOCTUA BPEMEHHBIX 3aJIEpPXKEK OTKIIMKA
VIIpaBJISIONIeld CUCTEMbl U TUHAMUKU (DOpMUpOBa-
HUS YIIpaBJsIoOIero ycujivs Bo BpeMeHu [4]. Pere-
HUe TAaHHOW 3a1a4y MPEeICTaBISIETCS BO3MOXHBIM B
paMKax HECTAllMOHAPHOTO BBIYUCIUTEIILHOTO 3KC-
MEPUMEHTA, YUYATHIBAIOILIETO OTKPBITUE KJIanaHa y3-
Jia peryJnupoBaHusl, 3all0JHEHNUE TIOJIOCTU Ta30X0/a,
dhopMUpOBaHUE CTPYMHOIO UCTEYECHUS C HECTALIMO-
HApHOM yIapHO-BOJHOBOM CTPYKTYpOM, BbIXOH Ha
padounii pexxnM.

CTaI_[I/IOHapHI)Ie CBE€PX3BYKOBBIC TCYUCHUA B COII-
JlaX paKE€THBIX JNBUTaTeJIEl U MHXEKLIMOHHbIE opra-

HBI YITpaBJI€CHHWA CO BAYBOM CTallMOHApPHBIX Cprf/)I ra-
3a B CBEPX3BYKOBOM MOTOK HOCTAaTOYHO ITOAPOOHO
ucciaeaoBaHbl B auteparype [5—13]. Bompocsl, cBsi-
3aHHBIE C ONTUMMU3ALMEN MHXEKIIMOHHBIX OPraHOB
yIIpaBJIcHUSs, 00CyXaaloTcs B padorax [14—18].

B MeHblieil creneHW HccaeAOBaHbl HeECTallMO-
HapHbIe TeUeHUsI, BOSHUKAIOIIE HAa Ha4albHOI cTa-
MU TIpoliecca, Korja UCTEKalolIuid ra3 mornaaaeT B
CTallMOHAPHbBIN CBEPX3BYKOBOI1 IOTOK. MMeiunecs
JIaHHbIE CBUMIETEIBCTBYIOT O BO3MOXHOCTU MHTEHCU -
dukalu CcMmelleHusl TOoIepeyHor UMMYJbCHOM
CTPpYY CO CBEPX3BYKOBBIM IOTOKOM I10 CpaBHEHUIO
co crauMoHapHbIM ciydaeMm [19, 20]. TTonepeuHble
MyJILCUPYIOLINE CTPYM XapaKTepU3YIOTCsl OOJIbIIei
MIyOMHOM MPOHUKHOBEHUSI B OCHOBHOM MOTOK, YeM
craloHapHbie cTpyu [21—23]. BuxpeBast cTpyKTypa
TeUeHUsl, BO3HUKAIOIIIETO TPU B3aUMOAEUCTBUHU TMO-
MEPEYHOl CTPYU CO CBEPX3BYKOBBIM MOTOKOM, U3Y-
qaeTcd B pabortax [24—27] KakK 3KCIIepUMEHTAJILHBI-
MU CPeICTBaMMU, TaK U MPU TMTOMOIIU YUCJIEHHOTO MO-
nenupoBaHus. JlaHHbIE (HU3NUECKOTO IKCTIEpUMEHTA
MO BAYBY 3BYKOBOI CTPYM C MOBEPXHOCTU TLJIOCKOI
IUIACTUHBI B CBEPX3BYKOBOM MOTOK OOCYXIaloTCsl B
paborte [28]. B padotax [29, 30] Ha ocHOBe 06001IEHUS
9KCIEPUMEHTANIbHBIX U PACUETHBIX JaHHbIX TMpejia-
raercsl Kjaccudukalys pasiMuHbIX peXrMOB B3au-
MOIEHCTBUS MyJIbCUPYIOIIEN CTPYU C OCHOBHBIM I10-
TOKOM.

256



HECTALUMOHAPHBIN MOMEPEYHBIN BAYB CTPYU TA3A

S
&
1.588 Q
ggpM
=
> T
N
22,980
) 50.260
) 77.418

Y

Puc. 1. 'eoMeTpust coruIa: JUIMHBI — B MM.

HecranmmonapHble Te4eHUS B COIJIaX U CTPYSX
MPEACTABISIIOT CO00#l CIIOXKHBIE SIBJIEHUSI, YPOBEHbD
MMOHUMAaHUS KOTOPBIX OTCTAeT OT MOTPEOHOCTEM CO-
BpPEMEHHOM TEXHWKHM, YTO IIPEISITCTBYET HajibHEli-
meMy pa3BUTUIO TIPUKIAAHBIX padoT. BaxxHbIMU
3JIEeMEHTAMU TaKUX TEUCHUI SIBJISIIOTCSI KPYITHOMAC-
IITaOHBIE BUXPEBBIe 00pa30BaHUS, KOTOPhIC OIIpE/e-
JISTIOT CITOCOOHOCTB UMITYJIbCHBIX CTPYM pacIpocTpa-
HSIThCS Ha GOJIBIIINE PACCTOSTHUS Y 3HAYMTEIIBHO YBE-
JIMYMBAIOT BpeMsI YCTAaHOBJICHUSI CTallMOHAPHBIX
pacnpeneneHuii mapaMeTpoB. DTO MPUBOAUT K 3aMeT-
HOMY VIIUPEHUIO CTPYI U K TIEPECTPOIKE MPOCTpaH-
CTBEHHBIX pacHpele/IeHUil ITapaMeTpoB ITOTOKa IIO
CpaBHEHMIO CO CTallMOHApPHBIMU TeueHussMu [31].

B manHoOit paboTe paccMaTpUBarOTCSI TIPOIIECCHI,
UMeEIOIIMEe MECTO MPU B3aUMOIAEHCTBUN UMIYJIbCHO
CTPYHY, BAyBaeMoOil B CBEPX3BYKOBYIO YacTh COILIA, C
OCHOBHBIM ITOTOKOM. PellieHne HecTallmoHapHOM 3a-
Jlauu CpaBHUBAETCS C pellIeHUEeM CTallMIOHApHOM 3a-
Jlayd, KOTAa 3acJIOHKa He TPEeTsTCTBYET MPOXOKIe-
HUIO Ta3a Yepe3 CoIuIo BayBa. [IpuBoIsITCS TaHHBIE O
3aBUCUMOCTH YIIPABJISIIONIETO YCUIINS OT BpeMeHU, 1
0o0CyXmaeTcss BIUSHHUE Yy4yeTa Ta30MeXaHUYeCKMUX
MIPOIIECCOB Ha CTPYKTYPY MOTOKA.

TEOMETPUYECKAA MOIEJIb

I'eomeTpus comnia moka3zaHa Ha puc. 1 1 COOTBET-
CcTBYeT padote [32], B KOTOpOii NPpUBOISITCS NJaHHbIC
GU3MUIECKOro IKCIepnuMeHTa. 3amada IBIsIeTCS CUM-
METPUYHOM OTHOCUTEIBHO IUIOCKOCTHU, IIPOXOASIIEHA
yepes3 OTBEpCTHE BIyBa, IO3TOMY pacueTHast 00J1acThb
COJIEPKUT ITOJIOBMHY IIPOTOYHOM YaCTU COILUIOBOTO
TpakTa. BoyB cTpyu B 3aKpUTHMYECKYIO YacTh COILIA
IMPOM3BOJIUTCS 110 HOPMAJIU K OCH COTLIa Yepe3 Kpyr-
Joe oTBepcTre nuaMeTpom d; =1.588 mm. Konpy-
30pHBIN U TUMGY30pBIN YyIaCTKU COTIa UMEIOT KO-
HUYECKYI0 (pOpMy ¢ yrjiamMu HakKJIOHa OOpa3ylolleid
KOHyca ¢ ocu coma 12.725 wu 15 rpan. ITockonbKy
HauOOJIbIINKI MHTEPEC MPEICTABISIET CBEPX3BYKOBAs
00JIaCTh T€YEHMUSI, B KOTOPOM peain3yeTcsl moneped-
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HBII BOYB CTPYH, TO OGJIACTH, COOTBETCTBYIOIIIE 10~
3BYKOBOIT YaCTH COIUIA M TIPEAIIECTBYIONIEMY yIacT-
Ky Ta30JMHAaMUWYECKOTO TpaKTa, WCKIOUYaloTCs U3
paccmoTpeHusi. PaccoriiacoBanue yncen Maxa, pac-
CUMTAHHBIX B paMKaX MOJHOTO U YIIPOILIEHHOTO MO~
X0I0B, He mpeBblmaeT 1% [13], yTo moaTBepXKIaeT
BO3MOXHOCTb HCITOJIb30BaHUSI JI€KOMIIO3UMU pac-
YeTHOI 00J1acTu.

DIeMeHThI TAa30IMHAMUYECKOTO TpaKTa U KJiara-
Ha peryJIupoBaHUS pacxoia BIyBaeMOIO Ta3a MoKa-
3aHbBI Ha puc. 2. [Ipu 3TOM paccMaTpuBaeTcsl IIpo-
CTOI1 3aKOH BpalllaTeIbHOTO IBMKEHUSI TIOBOPOTHOI
3aCJIOHKH C MOCTOSIHHOM YITIOBOiT CKOPOCTHIO (puc. 3).
BpameHnue 3aciiOHKH TIPOUCXOOAUT MPOTUB YaCOBOM
CTpPEJIKH. YTOJI TOBOPOTA 3aCJIOHKHU KJIallaHa peTyin-
poBaHus ndMeHsietcs ot 0 mo 78 rpan. B HavambHBI
MOMEHT BpEMEHMU, COOTBETCTBYIOIIMIA YTy IOBOPOTA
¢ = 0° 3acjIOHKAa INEPEKPBbIBAET Ta30XOJ, IPErsiT-
CTBYSI BTEKAHUIO Ta3a B MOJIOCTh coria BayBa. C Ha-
YaJiOM JIBUXKEHUS TIOBOPOTHOM 3aCJIOHKHU M € TIOCTE-
MEHHBIM pAaCKpHITUEM KJallaHa HauyWHAaeTCs pa3BU-
THUE Ta30IMHAMMWYECKUX TIPOLIECCOB: 3allOJHCHUE
MOJIOCTH COILIa BAYBa, CTPYMHOE UCTEYESHUE B 3aKPU-
TUYECKYIO0 4acTh coria, opMUpOBaHUE MOIEepeY-
HOI CTpYyH, ee HecTallMOHApHOE B3aMMOIEICTBHE CO
CBEPX3BYKOBBLIM ITOTOKOM B OCHOBHOM cortuie. B Mo-
MEHT BPEMEHU, COOTBETCTBYIOIINI YTy @ = 78°, KO-
IIa 3acjloHKa IOJIHOCTBIO pacKphIBaeT KJIallaH, e
IBIDKEHME OCTaHABIMBAETCSI, a MACCOBBII pacxop
BIlyBaeMOI0 Ta3a JOCTUTAET CBOETO MaKCUMAaJIbLHOTO
3HAYEHUs. YTJ0Basi CKOPOCTb IMOBOPOTa 3aCIOHKU
TpencTaBlisieT co00i mapamMeTp pacuera.

PACYHETHAA CETKA

s mocTpoeHUs1 OJIOYHO-CTPYKTYPUPOBAHHOM
CETKM TIpUMeHsIeTcs pa3oueHne Gu3nIecKoro oobe-
Ma Ha psiJi HeTllepeCceKarIINXCcs OJIOKOB, B KaXKIOM U3
KOTOPBIX pa3pelIeHne CeTKU MoAOHpaeTCs UCXOIS U3
ra3omMHaMMYeCKUX OocoOeHHOCTel TeueHud. Pacue-
ThI IIPOBOASTCS Ha CETKE, COAepKalleil OKOJIO OTHO-
ro MUJUIMOHA siueeK. [Ipon3BOOUTCST CrylLlIeHHEe KO-
OPAVHATHBIX JIMHUM CETKU OKOJIO KPUTUYECKOTO Ce-
YEeHMUS COILIa M OKOJIO OTBEPCTUSI BAYBA. ¥Y3IIbl CETKU
CTYIIAIOTCS TaKXKe OKOJIO CTEHOK COILIA JJis Haljie-
KallleTo pa3pelIeHus HIOrPAaHUYHOTO CITOs.

BoruucnuTenbHasi ceTkKa, COOTBETCTBYIOIIAsT 00-
JIACTU TEYECHUS B Fa30X0/I€ C TIOBOPOTHOM 3aCJIOHKOM
BpalllaeTcs B IIpoliecce cueTa. PacueTbl MpOBOASITCS C
HUCIMOJb30BAaHUEM TEXHOJOTMU ITOABUKHBIX CETOK,
peanmm3oBaHHOI B TakeTe Ansys Fluent m mo3BoJsiro-
el MOAEIUPOBATh MBUKEHHUE 3aCJIOHKU CHUCTEMBI
peryaupoBaHusl pacxogoM. IlomBuzkHBIE W HEMO-
JIIBIDKHBIE CETOYHBIE O0JIACTU B Cpele ImakeTa Ansys
Fluent coemmHsioTcs TrpaHuWllaMM THIa interface
(CTBIKOBKA HEKOT€PEHTHEIX CETOK).

Ne2 2020
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Puc. 2. ®parmMeHT pacyeTHOI 061aCTH, COOTBETCTBYIOIIICH KIallaHy U COTLTY BIyBa.

JBr>KeHUe 3aCJIOHKHY 3a1aeTCs C TOMOIIBIO MOJTb-
30BaTeIbCKOTO MporpaMMupoBaHusi. B padoueii nu-
peKTopuU co3naeTrcs (daii, cogepKalliuii 3aKOH T1BU-
KEHUS 3aCJIOHKM M TIPEACTABISIONINI cOOO0I MoJ-
nporpamMmy Ha sa3bike C. TIporpammHbIii Koo
KOMOWIMPYETCs MO0 yepe3 nHrepgdeiic makera Flu-
ent, 1100 CTaHIAPTHBIMU CPEICTBAMU KOMITUJISITOPA
s3biKa C. [Tocie 3Toro CKoMIUIMPOBaHHbBIN KO 10-

(@) (©) (B) (r) () O

1 4 o4 o 4

Puc. 3. KitanaH peryavMpoBaHMsT pacxona BIyBa IIpH pa3-
JIMYHBIX TOJIOXEHUSIX MOBOPOTHOM 3aCIOHKU: ¢ = 65°
(a); 52° (0); 39° (B); 26° (r); 13° (m); 0° (e).

TEIMIIO®U3NKA BBICOKUX TEMITIEPATYP

OaBysieTcss K OMOJIMOTEKE IMOJIb30BaTEIbCKOIO IIPO-
rpaMmMupoBaHus. B mpolecce pacueTa ¢ 3aIaHHBIM
IIaroM II0 BpeMEHU MPOU3BOAUTCS COXpaHEHUE
daitIoB CETKM M XapaKTepUCTHUK ToToka. [TomydeH-
Has KapTUHa pa3BUTHUS IIpoliecca BO BpeMeHU JIOITyC-
KaeT KaK caMOCTOSITEIbHYIO 00pabOTKY C UCITOJb30-
BaHUEM CPEICTB ITOJIb30BATEIBCKOTO MIPOTPaMMUPO-
BaHUS, TaK W OOpabOTKYy B CIIEIIMAJIM3UPOBAHHBIX
rmakerTax.

I'PAHUYHBLIE YCIIOBUA

Ha BxomHOI1 TpaHuIle ra30xo0a 3a1aeTcsl MOTHOE
NlaBJieHWE U ToJIHAsg TeMIiepaTypa. PaccmaTpuBaetcs
BIIyB TOPSIYEro rasa ¢ napamMeTpaMu MpPOayKTOB CTO-
paHus B KaMepe IBUTATENSI, MOACIUPYIOIIETO Tepe-
MMyCK U3 KaMepbl CTOPaHUS.

Bo BxogHOM cedeHUM pacueTHOM 001acTH 3a1aeT-
cs1 MaccoBBIi pacxon padouero tena (m = 0.32 Kr/c),
Ne 2
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noiHas temneparypa (7, = 1200 K), a Takxke panu-
aJlbHbIe TIPOMUIN CKOPOCTU M XapaKTEPUCTUK Typ-
OyJIEeHTHOCTU, MOJYYEHHBIE U3 OCECUMMETPUYHOTO
pacyeTa TeueHUs MPOAYKTOB TOpeHUs B KaHale
3apsnaa [13]. YUucmo PeiitHonpaca B KaHajie 3apsiga

Re =1.87x10’.

B BBIXOIHOM CEYE€HUHU COIUIA 3adaeTCsl CTaThye-
CKoe faBiieHue. B ciyyae CBEepX3BYKOBOTO TE€UEHUS
OHO OIIpeAesIeTCsl IKCTPAIMOJSILIUE pelleHus U3
BHYTPEHHMUX y3JI0B, a B CJIydae JO3BYKOBOTO TEYEHUS

HCITOIb3YyeTCsI aTMOC(epHOe naBieHue (p,, = 10° I1a).

Bo BxogHOM ceueHUU coTlia BAyBa 3aAal0Tcs MOJI-
HOE [aBJIeHUE p,; (ITOT MapamMeTp BapbUPYETCH, TI03~
BOJISISI TIOJTyYaTh CTPYM € PA3IMYHOI CTEIeHbIO He-
pacueTHOCTH), MojHas Temreparypa (7, = 298 K) u
XapaKTepUCTUKU TypOyiaeHTHOCTU. CTerneHb TypOy-

JneHTHocTu coctasisgeT 0.1%, a TuapaBIMYECKUA
nuamMeTp — 1.6 MM.

JJ1st CKOpOCTY Ha OBEPXHOCTHU COTLIA UCTIOIb3Y-
JOTCSI TPAaHUYHbIE YCIIOBUSI HEIPOTEKAHUST U TIPUIJIV-
MaHUg IJis HOpMaJIbHOM U TaHTEHIMAILHOM CKOPO-
ctu. CTEHKHU COIJIa CYMUTAIOTCSI TETJIOU30JIUPOBaH-
HBIMU. XapaKTepUCTUKU TypOYJIEHTHOCTH Ha CTEHKE
HaxXOIATCS IIpU TOMOIIM METOAAa HNPUCTEHOYHBIX

GyHKIMIA.

BbIYMCIIMTEJIBbHAA IMPOLUEOYPA

Pacuyetsl mpoBoasitcss B nmakete Ansys Fluent Ha
OCHOBE OCpeJHEHHBIX 1o PeitHonbacy ypaBHeHU
Hasbe—CTOKCa, KOTOphIE 3aMBIKAIOTCSI MPU TTOMO-
mu SST-monenu TypOyJeHTHOCTU. B KauecTBe pabo-
yeit cpelibl UCTIONIb3yeTcs Bo3ayX. Ternoduznyeckue
CBOICTBa — CIPaBOYHbIE C YYETOM UX 3aBUCUMOCTH
OT TeMIIepaTyphl.

JduckpeTusamysi OCHOBHBIX ypaBHEHUN oOCy-
IIECTBIIETCS IIPU MOMOIIM METOIA KOHEUHBIX 00be-
MOB M MeTtona monpaBku gasieHns SIMPLE. JIng
JUCKPEeTU3allMM KOHBEKTUBHBIX U IUMDPY3MOHHBIX
IMOTOKOB HCIIOJIB3YIOTCSI MPOTUBOIIOTOYHbBIE U 1I€H-
TPUPOBaHHBIE PA3HOCTHBIE CXEMBI BTOPOIO TTOPSIAKA
TOYHOCTH C paclieIIeHUeM BEKTOpa ITOTOKa 10 Me-
tony Poe, a st AMCKpeTU3aliMy 110 BpEMEHU — HesIB-
Hasl cXxeMa BTOpOTo mnopsiaka ToyHocTu. Cucrema
Pa3HOCTHBIX ypaBHeHM pertaetcsa merogom LU—SGS.
Yucao Kypanra BappupyeTcst B MHTEpBaJje oT 2 10 7.

IIpu puKcUpoBaHHBIX BXOMHBIX MapaMeTpax pe-
LIEHUE 3ala4y OCYLIECTBIISIETCS 3a [Ba 111ara.

Ha mare 1 3agaya penaercst B CTallMOHAPHOI TT0-
craHoBke. CYMUTaETCs, YTO PETYJIMPYIOLINI KilaraH
HAXOOUTCSI B 3aKPHITOM TMOJOXEHUU U HE TPErIsiT-
CTBYeT TIPOXOXIEHUIO TMOTOKAa 4Yepe3 COIUIO BAYRBa.
3acyioHKa MOBEpHYTa Ha yroj ¢ = 78° OT BepTUKAIb-
HOI TNIOCKOCTH, TIPETSITCTBYSI BAYBY ra3a B 3aKpUTH-
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YeCcKylo 4acTh coma. bokoBoe ycuime Ipu 3ToM He
peanusyertcs. [lomydyeHHBIE pe3yJIbTaThl YMCICHHOTO
MOAEIUPOBAHUSI CPAaBHUBAIOTCS C TaHHBIMU (hU3H-
yecKoro akcriepuMenTa [32]. JIJ1st KOHTPOJISI CXOIM-
MOCTH UTEPaLMOHHOTO IIpoliecca IIPOBEPSIETCS YpO-
BCHb HEBSI3KM MCKOMBIX (DYHKIIMI W BBIIIOJIHEHHUE
MHTErpajJbHOIO ypaBHEHUSI Hepa3pbiBHOCTU. Pacuet
MPOAOJIKAETCS 1O TeX TMOop, MokKa He c(hopMUPYETCS
YCTaHOBUBIILIEECSI TeUYCHME, HACTYIUIEHHE KOTOPOIO
KOHTPOJIMPYETCS C TIOMOIIIBIO M3MEHEHMS BO BpeMe-
HU YIIpaBJsioliero ycuius. PacueTsl npekpaliaoT-
cs1, KOTJIa YpOBEHb HEBSI3KU BCEX UCKOMBIX PYHKIIUI
YMEHBIIIAEeTCS Ha TPU IOpsAKa, a paccoriacoBaHUeE
MAacCCOBBIX PacXOIOB Ha BXOMHBIX M BBIXOMHBIX T'pa-
HULIaX pacuye€THOI 00J1aCTH CTAHOBUTCS MEHbIIIE, YeEM

107 kr/c.

Ha mrare 2 mpoBomuTcs pellieHue 3aJady B HecTa-
LUOHAPHOM IMOCTAaHOBKE C MOIEJIMPOBAHUEM pac-
KPBITHS 3aCJIOHKHM KJlanaHa. B KauecTBe HavabHBIX
YCIOBUI UCTIOIB3yeTCsT pellleHe CTAallMOHAPHOM 3a-
Ia4ym, ToydeHHoe Ha 1are 1. Pemmenwe umercs Ha
WHTEpBajie BPEMEHU, pPaBHOM IIOJTHOMY IIEPUOLY
JIBVDKEHUSI PETYIIUPYIOIIEil 3aCIOHKU, KOTAA Yo
TMTOBOPOTA 3acJIOHKN n3MeHseTcd ot 0 mo 78 rpa.

PE3VIJIBTATHI PACHETOB

JIluHuu ypoBHs ynciaa Maxa rokKa3zaHbl Ha puc. 4.
BnyBaemasi cTpys CJIyXXUT MPeNsSITCTBMEM JIJIsI COTLIIO-
BOTO MOTOKA, TOTOK TOPMO3UTCS, U BO3HUKAET I0JIO-
JKUTEJIbHBIN TpafueHT naBjieHus. JIMHUM TokKa oc-
HOBHOTO TOTOKA pa3BOpPauyMBaIOTCs, POXONAS YEpe3
CKavOK YIUIOTHEHUs HaJ OTBEPCTHEM BAYBa, a BIyBa-
eMasi CTpysd MCKPUBJIISIETCS TIOJ BO3AEHCTBUEM OC-
HOBHOTO MOTOKA.

CpaBHeHUe paclpeneeHUii 1aBIeHus] Ha CTeHKe
comja B MJIOCKOCTM CUMMETPUM MpPENCTaBICHO Ha
puc. 5. Jlunusg I cooTBETCTBYET MOJIEIUN TypOYyJIEHT-
HOTO T€UEHMUsI, IMHUS 2 — MOJAEU HEBSI3KOTO rasa, a
TOYKU — AaHHBIM paboThl [32]. IIpu 3TOM MMeeTcst
CYLIECTBEHHOE pa3jiMuue B paclipelie/IeHUsIX naBjie-
HUS$1, pACCYUTAHHBIX TIPU TTOMOIIU MOAEIN HEBSIZKO-
ro raza, MOJeJIu TypOYJEHTHOTO TEUEHUS, U IKCIIe-
PUMEHTAILHBIMU TaHHBIMU. Mojeib TypOyJIeHTHO-
ro TeUYEeHUs] U JaHHblE WU3MEPEHUM MalT CXOXUe
pacripeniejieHusl JaBjleHUs KaK B 00J1acTU, pacroio-
>KEHHOM BHU3 T10 TEUSHUIO OT OTBEPCTHUS BAYBa, TaK U
B 00J1acTM Tepel BayBaemMoil ctpyeii. B To xe BpeMst
MOJIeJIb HEBSI3KOTO TeUEHUS MPUBOAMUT K CYILIECTBEH-
HBIM TIOTPELIHOCTSM B paclpeieieHUU NaBJIeHUs B
nepeaHei OTPbIBHOM 30HE, JOCTATOYHO XOPOIIIO CO-
Jacysich C JaHHBIMU U3MEPEHU i BHU3 MO MOTOKY OT
OTBEPCTUSI BIyBA.

YiapHO-BOJIHOBasI CTPYKTYpa MOTOKA, pealn3yio-
asicsl TIpY BIyBE CTAIlMOHAPHOM CTPYH B CBEPX3BY-
KOBOM ITOTOK B COILJIe, TTOKa3aHa Ha puc. 6 B pas-
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Puc. 4. JIunuu ypoBHsI urciia Maxa B cOILIe IpY OTCYTCTBUU BIyBa (CBepXy) U IIPU BIYBE CTPYH B ITIOTOK (CHU3Y).

JIMYHBIX CEYEeHUsSIX pacueTHo oOmactu. Ilepen
WHXEKTUPYEeMBbIM TIOTOKOM 00pa3yeTcsl CKayok
YIUIOTHEHHUSI, 32 KOTOPLIM Te€YSCHMUE TOPMO3UTCS IO
JI03BYKOBOTO. JIJ1s1 00J1acT 3a COIJIOM BAYyBa Xapak-
TEepHO 00Opa3oBaHMEe O0JACTU pa3pekeHUsI, KOTOpas
BOJIM3W MEepUINOHAIBHON TNIOCKOCTH (DOPMUPYETCS
WHXEKTUPYEMOI CTpyeil, a HA OCTAaJIbHOM Y4acTKe —
OCHOBHBIM TTOTOKOM, OOTEKaloIIUM Ta3000pa3Hoe
npensarcreue. I[lpu BayBe cTpyn GopMuUpyeTcs
CBEPX3BYKOBasl 00/1aCTh TEUCHUSI, OTpaHUYECHHAsI BU-
CSIUMMU CKayKaMu 1 n1uckoM Maxa. I'panuna o6pa-
30BaBIIIEICSI CBEPX3BYKOBOII 30HBI 3aMBIKACTCH,
dopmupys TucK Maxa, 3a KOTOPBIM TeUeHUE 3aMel-
JISIETCSI U CTAHOBUTCSI TO3BYKOBBIM.

B mpucreHouHoii 30He Iepen CTpyeil MMEIOTCS
JIBa BUXPSI, 00pa3yIolIrecs B pe3yIbTaTe IePBUIHOIO
Y BTOPUYIHOTO OTPHIBA ITOTOKa OT cTeHKU. Hampasiie-
HUSI IBUKEHMSI ra3a B BUXPEBBIX CTPYKTYpax SIBJISTIOT-
CsI IPOTUBOITOJIOXKHBIMU BCJISICTBUE TOTO, YTO YaCTh
MOTOKA BO3Jyxa BOJM3U CTEHKM, IMPOXOAs y4aCTKU
CKa4yKOB YIUIOTHEHUSsI, TTOBOpaYrBaeT BHU3 MO Ha-
MpaBJISHMIO K MJIACTUHE U IIPOHUKAET B 30HY OTPHIB-
HOTrO TeYEHMUSs, a 3aTeM pacTeKaeTCs B IIPOTHBOIIO-
JIOXKHBIX HarmpaBieHUsSX. PopMUpOBAHUE TpPeXMep-
HBIX BUXPEBBIX CTPYKTYp IIOSICHSIETCSI Ha pucC. 7.
OTpBIB MOrpaHUYHOIO cjiaos U (GOpMUPOBAHHUE pe-
LUPKYJISIIUOHHON 30HBI Ieped OTBEpPCTUEM BIyBa
OPUBOIST K 00pa30BaHUIO MTOJKOBOOOPA3HOIO BUX-
psI, KOTOPEI1 ornbaeT MHXXEKTUPYEMYIO CTPYIO ¢ 00e-
nx cTopoH [11]. WMHTEeHCHMBHOCTHL BO3HUKAIOIINX
yIapHO-BOJHOBBIX CTPYKTYP M BHUXPEBBIX 0Opa3oBa-
HUI1 onpenessieTcsl OTHOLIEHUEM OAaBJAE€HU BO BAY-
BaeMOIi CTpye 1 B OCHOBHOM IOTOKeE, 4riciioM Maxa
OCHOBHOTIO ITOTOKA, (pOpMOIi OTBEpCTUSI BAyBa U Me-
CTOMNOJIOXXEHMEM BAYBAaEMOU CTPyH, a TaKXKe PSOOM
JIPYyrux ImapameTpoB. M3aMeHeHUe nuamMeTpa BUXpe-
BBIX TPYOOK ITOKAa3bIBAET, YTO BHU3 110 TEUEHUIO CHA-

/Py

7

6

0.2 0.4 0.6 0.8 1.0
x/l

Puc. 5. PacripeneneHus maBjieHUs Ha CTEHKE cCOIUIa B
IUIOCKOCTH CUMMETPUU.

(a) (6)

Puc. 6. YaapHo-BOJTHOBas CTPYKTypa MTOTOKa B CEpPEeIMH-
HOI1 TIJTIOCKOCTH (a) U B BBIXOIHOM Ce4eHUHU coruia (6).
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Puc. 7. JIuHuy ypoBHSI IaBJICHUsI HA CTEHKE COILIa U TJIOCKOCTU CUMMETPUH (a) U IMHUM pacTeKaHUsI ra3a 1o MoBepXHOCTU

coruta (0).

gaja IMMPONCXOIUT YCHICHUE TIPOIOIbHOM 3aBUXpEeH-
HOCTH B BHJIE€ TTAPHBIX TMTPOAOJIbHBIX BUXPEBBIX CTPYK-
Typ, a 3aTeM ocCJIabJieHre 1 TIOJTHOE 3aTyXaHHue.

Pacuer xapakTepuUCTUK MHKEKIIMOHHBIX OPraHOB
VIIPABJICHUSI CBOOUTCS K OIPEIEICHUI0 BEIIMINHBI
YIIpaBJISIONIEH CUIIbI, BOSHUKAOIIEH MPU MHKEKIINU
rasa, ¥ K pacueTy pacxoia BIyBaeMoTo Tra3a, Heobxo-
JIMMOTO JIJIs1 o0ecIeYeHrsl 3aIaHHOTO YPOBHS yITpaB-
Jgronieit cvtel.  PesynbThpylomias cuiia sSIBJISISTCS
CYMMOI1 cuJI, OOYCJIOBJIEHHBIX YBEJIUYEHUEM JaBJie-
HUS B 30HE OTPhIBA M YBEIMUYCHUEM MaBICHMS Ha
CTEHKaxX CoIlIa B 00JIACTU MeXAy 30HOI OTpbIBa U
CKaYKOM YIIOTHEHUSI, @ TAaKXKe CHITBI, KOTOpasi OTIpe-
JIEJISIeTCST KOJIMYECTBOM IBUIKEHUSI MHKEKTUPYEMOTO
pabouero Tena.

TEIMNIO®U3NKA BBICOKUX TEMITEPATYP  Tom 58

B oGnacTu oTpriBa epes OTBEPCTUEM UMEET Me-
CTO pe3KOoe MOBBIILICHUE JaBJIEHUS, a 32 OTBEPCTUEM —
TIOHIKeHWe naBiieHus. bokoBoe ycwime Tipm WH-
KEKTUPOBaHUY BTOPUYHOTO pabouero Teiaa odopasy-
eTCcs B pe3yJbTaTe peaklMU BIYyBaeMOU CTPYyU U
HEeypaBHOBEIIEHHOTO M30BITOYHOTO TIOJI JaBJICHUS
B 30HE BO3MYILEHUS. YTpPaBJsIollee YCUWiue mpeai-
CTaBIISIET COOOI CyMMY TSTH COILIa BAyBa M CHJIBI,
MPUJIOKEHHON K CTeHKaM OCHOBHOro coruia. Tsira
coTia BAyBa BBIYMCIISIETCS] MTPU TTOMOIIM COOTHO-
IeHUS

P = j(pvﬁ +p)dF.
F

CI/I.Ha, IIPpUJIOXKEHHadA K CTCHKaM OCHOBHOTI'O COII-
Jla 1 BOGHUKAaromasa BCJICACTBUC NTEPECPACTIPEACTICHUA

Ne2 2020
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Puc. 8. BivsiHve cTeneHu HepacueTHOCTH BIyBaeMOii CTpyu
Ha OOKOBYIO YIpaBJIsiolIyto cuiy (/) U ee COCTaBISTIONIYIO,
BBI3BAHHYIO TlepepacIipeic/ieHUeM JaBJIeHUsI Ha CTEeHKe
coruia (2), OTHECEHHBIE K TSTe IBUTATEIbHOM YCTAHOBKH.

JaBJIeHUS B 00JIaCTHU B3aUMOOEICTBUS IIOTOKOB, BbI-
YUCJIACTCA TIpU TTOMOIIIU MHTEIPUPOBAaHUA CTaTUYC-
CKOro gaBJICHUS ITO BHYTpeHHCfI ITOBEPXHOCTU CTC-
HOK coIulI1a

P = ﬁj pn,dF.

B npuBeneHHBIX COOTHOIIEHHUSX MO P, p U V), TO-
HUMAIOTCH IIJIOTHOCTh, JaBJIEHWE W HOpMaJibHast
KOMITOHEeHTa cKopocTu. [liolans 1 mpoeKiys Hop-

MaJn Ha OCb y 0003HavYalTCs qyepes Fu }’ly. NHunek-
ChbI ] N w OTHOCATCA K IIOBEPXHOCTU COILJIa BAYBA U
ITOBEPXHOCTU OCHOBHOI'O COILIA.

DPdheKTBHOCTh pabOTHl MHXKEKIIMOHHBIX Opra-
HOB YHIpaBJICHUsI OIpeaeiisieTcss psaoM Oe3pa3mep-
HBIX mapameTpoB. KoadduimeHT ycuJieHUs TITH

paccuutheiBaetcsl mno ¢opmyne K, =P, / P, rme
P, =AY + P,cosa. — OOKOBOE ympaBJsIOLIee yCU-
Jme, P, — cuia taru, peanusyemMasl npy Baoyse, AY —
COCTaBJISIIONIAsI, BbI3BaHHAS TiepepacnpencieHueM
JIaBJIEHUSI Ha CTEHKE, 0L — YToJ MEXIY OCbIO OTBED-
CTHSI MHXEKIMU U HOPMaJIblo K OCU CUMMETPUU
cora.

IIpuBeneHHBIN EOWHUYHBIIA WMIIYJIEC P =
= KPJU/JI, e Jy; = Pz/mj — YOEIBHBIA UMITYJIbC
WHXXEKTUPYEMOro paboyvero Tena, m; — €ro Macco-
BbIil pacxon, J, — yaeJdbHbI UMITYJIbC COILIA. Y IEb-
HBIA UMITYJIbC OIBUTATEJIbHON YCTAaHOBKU J, = P/ mg,

TEIMIIO®U3NKA BBICOKUX TEMITIEPATYP
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Puc. 9. BiusiHue crereHW HepacueTHOCTU BAyBaeMOM
cTpyu Ha koadduuueHT ycuneHus (/) u npuBeIeHHbI
eIMHUYHBIN UMITYJIbC (2).

rae P —ee 1dra, m, — CcyMMapHBIA MacCOBBIA paCcXO..
OtHocuTenbHOE yrpasisgwouee ycwiue P = P / P,

OTHOCHTEJIbHBIN MacCOBBIN pacxoln m; = mj/m, roe
m — MacCCOBBIIf pacXo/l OCHOBHOTO paboyero Tea.

3aBUCHUMOCTH XapaKTePUCTUK WHKEKITMOHHBIX
OpPraHoOB YIIPABJIEHUS OT CTENEHU HEPaCUYETHOCTH
BIYBaeMOI CTpyu MoKa3biBaeT puc. 8 © 9. B naHHOM
cllydae Moji CTeNeHbI0 HEPACUETHOCTY # TIOHUMAETCS
OTHOIIIEHWE TIOJTHOTO AaBJIeHUsI B MWHXEKTHUPYEMOit

CTpYE py; K NaBJIEHUIO B COILIE MEPe 00/1aCcThIO OT-

pbiBa p,. CTaTMyeckoe NaBJICHUE B MHXEKTUPYEMOM
cTpye M3MeHsieTcs: B mHTepBasie 1—72 MIla. Ilpu
YBEJIMUEHUM CTEIEHM HEepacyeTHOCTH OOKOBast
yIIpaBJsioniasl Cujia BO3pacTaeT IO 3aBUCUMOCTH,
OJIM3KOM K JIMHEIHOIM.

Pacxon BoyBaeMoro raza (MHTEHCUBHOCTH BIIyBa)
OKa3bIBaeT CYILIECTBEHHOE BIMSIHME Ha PEaKTUBHYIO
COCTaBJISIONIYIO YIIPABJISIOLIETO YCUJIMSI, a TAKKe Ha
IIyOMHY NIPOHUKHOBEHMUS CTPYU B IIOTOK M pa3Mephbl
BO3MYIIIEHHOM 30HBI. BamsgHmMe mMaccoBoro pacxoma
BJIyBacMOTI0 ra3a Ha ynpasJjsiolliee YCUIne IoKa3bl-
BaeT puc. 10. CriolrHast TMHUSI COOTBETCTBYET pac-
yeTy Ha ocHoBe Modeiau SST, mrpuxoBass — MOIeIn
HEBSI3KOIo CxXMmaeMoro raza. CHUMBOJBI COOTBET-
CTBYIOT JaHHBIM (pu3nyeckoro skcrnepumeHta [32].
PaccornacoBanme pacuyeToB M 3KCIEpUMEHTa CO-
CTaBJISIET HECKOJBKO ITIPOLEHTOB. B TO XXe Bpems
MMeEETCSI CYLIECTBEHHOE BIIMSIHUE BI3KNX 3(P(PeKTOB
Ha MHTEHCUBHOCTh CHJIOBOTO B3aMMOIECUCTBUSI TIO-
Ne 2
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Puc. 10. BiussHue MaccoBOro pacxoja BIyBaeMOro rasa
Ha YIIpaBIISIOIIee YCUITHE.

TOKa CO CTeHKaMM. PacdeThl 110 MoAeaIn HEeBI3KOIO
TeUYeHMs JAIOT JIMIIb KaYeCTBEHHOE COTIacOBaHUE C
JaHHBIMU (PU3NYECKOro 3KcrepumeHTa [32]. Mak-
CUMAaJIbHOE pa3jInyKe pe3yabTaTOB pPacuyeToB, MOJY-
YEeHHBIX B paMKaxX MOAEIU TypOYJIEHTHOTO TEYEHUS U
MOJENIN HEBSI3KOTO CXKMMAEMOTO Taza, focturaet 12%.

B heKTUBHOCTb pabOThI TA30CTPYMHBIX OPraHOB
yIpaBJIeHUS XapaKTepusyeTrcs KoadduimeHToM
YCUJICHUSI, TIOKAa3bIBAIOIINM, BO CKOJIBKO pa3 yIpaB-
JISIoIIee yCUIMe TIPY BAYBE NPEBOCXOMUT TATY TIPU
OTCYTCTBMM BIYyBa, W IIPUBEICHHBIM HMITYJIbCOM,
MPEACTaBISIIOLIUM COOO0I OTHOIIIEHWE UMITYJIbca P
BIIyB€ K UMITYJIbCY TP OTCYTCTBUM BAYBa.

HM3MeHeHne ynpaBIsiolIeTro YCUINsI B 3aBUCUMO-
CTU OT CKOPOCTHM PACKPBITHSI KJIallaHa TMOKAa3bIBaeT
puc. 11. ¥Yrpasnsitolee ycuire MpeacTaBIeHO B BUIE
CYMMapHOI1 60KOBOI1 cuibl (JIHKUSA 1) U IBYX €€ CO-
CTaBJISTIONINX: TATM OOKOBOTO COILIA BOyBa (JIMHUS 2)
U CUJIBI, TIPUJIOXEHHO! K CTEHKEe OCHOBHOTO COTLIa
3a cyeT Iepepacrpeie/ieHusT JaBlIeHUs B 00JacTu
B3aUMOJICICTBUSI CBEPX3BYKOBOI'O IOTOKa C ITOTe-
peuHoii cTpyeil (JimHusa 3). BoKoBOe ycuiine BbIYMC-
JIIETCS UHTETPUPOBAHUEM JABJIEHUS 110 TIOBEPXHOCTU
CTEHOK OOKOBOIO COIIJIa, Ta30X0Aa M CTEHOK OCHOB-
HOTO corjia. Pe3yabTaThl pacyeTOB HOPMUPYIOTCS Ha
MaKCUMaJlbHOe 3HAuYeHHUE TITU, peaiudyeMoe Ipu
CTallMOHAPHOM pPeXHUMe PabOThl OPraHOB YIIpaBJie-
HUS TIPU TIOJTHOCTBIO PACKPBHITOM KJlarnaHe.

CumBosibl Ha puc. 11 TIOKa3BIBAIOT 3HAUYCHUS
VIIPABJISIONIETO YCUIMSI, OTBeYaloIINe pe3ybTraTaM
MOMACINPOBAHUSI CTALIMOHAPHBIX PEXMMOB PabOTHI
OPraHOB YIIPABJICHUS TIPU PA3INUHBIX CTETIEHIX pac-
KpBITHUSI KJ1amaHa. [1ojToKeHWsI CUMBOJIOB COOTBET-
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Puc. 11. BiiusiHue BpeMeHU pacKpbITHS KjlarlaHa Ha -
HaMHMKy (OPMUPOBaHUSI YNPABISIOLIETO YCWIMS NpU
t; =50 (a), 5(6), 0.5 mc (B).
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CTBYIOT MOMEHTAaM BpPEMEHH, KOTAa 3aCJIOHKA B XOJe
HECTallMOHAPHOro pacyeTa IMOBOpayMBaeTcsl Ha
yroia ¢. B pamkax KBa3ucTaMOHapHO MOCTAHOBKU
3a7a4u JJIs1 YIIPOLLIEHUs CYUTAETCS, YTO BpeMsI OTpa-
OOTKM KOMAaHbl HA U3MEHEHME yIjia MOBOpOTa 3a-
CJIOHKM HAMHOT'O MEHbIIIe BpeMEeHU M3MEHEeHMUs Ta-
paMeTpOB TEYEHUS B COILIE.

IIpu cpaBHUTEIBHO OOJILLIMX BpeMEHAX PacKphbl-
THsI 3aCTIOHKHU (#; = 50 MC) MPAKTUYECKU OTCYTCTBY-
IOT 3a7ep>KKM CO3NAHUS YIIPABIISIONIETO YCUINS Ha
packpeiThe KiamaHa. HecranmoHapHBII pacyeT B
3TOM cJiydae JOITyCKaeT 3aMeHy CepUeEil pacueToOB B
CTAallMOHAPHOM MOCTAaHOBKE, OTBEYAIOIINX pa3Idd-
HBIM CTeIIeHSIM PacKphITUS KjlalaHa peryJaupoBaHuUs
pacxonoM. C yBeIMYEHUEM CKOPOCTH PaCKPHITHUS
KJanasa (f; = 5 Mc) IpOSIBJISICTCS MHEPIIUS CUCTEMBI
yIIpaBJIEHUSI BEKTOPOM TATU. B 3TOM ciydae ymnpas-
JISIOIee YCUIINE CO3MAeTCd C 3ala3gblBaHUEM, a 3a-
JIEPKKU HA OTKIIMK CUCTEMBI YIIPABJIIEHUS CTAHOBAT-
Cd CYIIECTBEHHBIMU, ITOSTOMY 3afaya IOMyCKaeT
KOPPEKTHOE pelleHWe TOJbKO B HeCTallMOHApHOM
MOoCTaHOBKe. B cllydae TmpakTWdecKd MTHOBEHHOTO
PacKphITUsI TIOBOPOTHOW 3acioHKu (7; = 0.5 Mc)
MMeeT MECTO YCUJIEHHWE BIMSIHUS BPEMEHU PacKpbI-
TSI KJlallaHa Ha TUHAMWUKY (OPMUPOBAHUS YIIpaB-
JISTIOIIETO YCUJIMSI.

SAKITFIOYEHUE

Pa3paboraH nonxoa K MOJAEIMPOBAHUIO HeCTAllU-
OHApHBIX Ta30AMHAMHMYECKUX IIPOIIECCOB, COIPO-
BOXIIAIOIIMX pabOTy OpPraHoB yIpaBJIeHUSI BEKTOPOM
TSITM, OCHOBAaHHBIX Ha UMITYJIbCHOM CTPYIHOM BIyBe
B CBEPX3BYKOBYIO 4acTh coruia. [loaxon peanusoBaH
B Cpelle COBPEMEHHBIX BEIYMCIIUTETLHBIX ITAKETOB T'a-
30BOM OTWHAMUKH C WCIOJB30BaHUEM TEXHOJIOTUH
MOJIBUXHBIX CETOK, MO3BOJISIIOIIEH yYeCTh IBUXEHUE
KJIalTaHa CUCTEMBI PETYJTUPOBAHUS PACXOIOM.

Pe3ynbTaThl YMCIEHHOIO MOAEIMPOBAHUS TT03BO-
JIIIOT OMNPENeuTh TMHAMUYECKUE XapaKTepPUCTUKU
CUCTEMBI YIIpaBJIEHUSI, TAKUE KaK JMHAMUKa (POpMU-
pOBaHUS YIIPABIISIOILIETO YCUINS BO BpeMEHH, a TaK-
>Ke€ BpeMEHHBIE 3aep>KK Ha OTKJIMK YITPABJISIIOLICH
CUCTEMBI B 3aBUCHUMOCTH OT CKOPOCTH PACKPBLITUS
kiamaHa. CpaBHeHUEe pe3yJbTaTOB pacyeToOB Ha OC-
HOBE KBa3MCTAlIMOHAPDHOIO U HECTAllMOHAPHOTO
MOAXOJI0B MOKAa3bIBaeT CYIIECTBEHHOE BJIMSIHUE HE-
CTAlIMOHAPHOCTHU TeUEHUsI Ha MHTEHCUBHOCTh CUJIO-
BOTO B3aMMOIECUCTBUSI MHKEKTUPYEMOIO TTOTOKA CO
CcTeHKaMHM coria. B yactHocTH, pasnuune perneHuit
B paMKaX 3TUX MOAXOAOB, 3aKJII0YaeTcs B Koaddu-
LIMEeHTEe YCUJICHUS TITU coruta. KBa3ucranmoHapHbIit
MOIXO NPUBOAUT K 3aHVXKEHUIO OT 5 10 30% Koadh-
dulMeHTa YCUJIEHMS TSITH B 3aBUCUMOCTU OT CKOPO-
CTU IBVKEHUSI 3aCTIOHKU.
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