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[TbIHUAT COIUCHK HAa HayYHUTE MyOJIMKalUKA BKJIOYBA 0010 23 3arjaBus, oT Kouto 10
ca B U3JJaHHs C UMIIAKT (HaKTop.

3a yyacTue B KOHKypca ca npeacTaBeHu 12 myOaukamuu KaTo OT TAX:

¢ 4 myOIMKaIUU B MEXK/yHAPOIHU HAYYHU MEPUOIUYHH CIIUCAHUS C UMITAKT (PaKTop;

e 7 mybnukauuu B pedeprpaHu MEXIyHApOJHU MOPEIUIM Ha Springer u American
Institute of Physics;

o | myOnukarus B pepepupan COOPHUK Ha MEKTYHAPOTHA KOHPEPEHIIUS.

Ot npencraBenute 12 myOnukamuu 11 ca u3ne3nu ot medar, a eIHa € mpueTa 3a reyar.
Hukost oT mpeacraBeHuTe myOnMKalMd HE € M3MOJ3BaHA B JMCEPTAIMOHHHUS TPYya 3a
MoJTy4aBaHe Ha oOpa3oBaTenHaTa U HayuHa cTeneH “JlokTop”.

JBe ot myOnukanuure, [11] u [12], (Bmx npunoxenue ,,Ilyonukanun 3a koHKypca.pdf’”)
ca M3JIe3/IM OT MeyaT Mpeau 3aeMaHe Ha AIBKHOCTTa ri. acucteHT/H.C. | cT. (16.03.2001T.).
Huxost oT pencraBeHUTe 3a KOHKypca MyOJMKaIuu, obade, He € M3MOJI3BaHa B MPEIX0JICH
KOHKYC.

[IpunocuTe Ha KaHIUATa ce OTHACAT KbM Hay4yHaTa obiact 01.01.13 — MaTemaTuyecko
MOJIETTUpaHe W TPWIOKECHHE Ha MaTeMaTHKaTa W BKIIOYBAT pa3paboTBaHe Ha €PEKTUBHU
YHUCIIEHU METOH, aJITOPUTMHU U Hay4YeH COPTyep 3a pellaBaHe Ha HEIWHEHHU U CIEKTPalIHU
3amaund. KoHCTpyuWpaHuUTE METOAM U aNTOPUTMHU M3IOJI3BAT PA3JIUYHM BapUAHTH 32
TUCKpeTH3anusi (METOAW Ha KpaHWUTE eJIeMEHTH W KpaWHUTE pa3IMKH), TEeXHUKU 32
AUHeapu3alus, €(QEeKTUBHU HWTEpallMOHHU METONIM, OIEHKM Ha Tpemkara. B Hsikou ot
CIIy4yauTe YHUCJICHHUST aHAJIM3 € CBhIIBTCTBAH OT AHAJUTUYHO H3CJCABAHE HA 3aJaudTe 3a
Pa3penMocCT, €IUHCTBEHOCT, aCUMIITOTUYHO MOBE/ICHUE HA PEIICHHUETO.

[IpencraBenute 3a KOHKypca 12 HaydyHM TyOJWKamuy MoraTt ja ObAaT pas/ejcHH B
CIIETHUTE 3 TPYIHU:

L. UucneH U TEOpeTHUYEH aHalIM3 Ha pelIeHHsITa Ha O00O0OIIEHOTO ypaBHEHHE Ha
bycuneck.

II. YucneH aHaIU3 HAa HEJIMHEMHU TOIJIMHHUA CTPYKTYPH.

I1I. UncneHn METOAM 3a HEJIWHEHHW W CHEKTpalHM 3a7adyd B o0JiacTTa Ha

XUApOoAJuHaMHUKaTa U KBAHTOBATa MCXaHUKaA.

I. Unciaen m TeopeTHYeH AaHAIM3 HA PeHICHHUATA HAa 0000LIEHOTO ypPaBHeHHE Ha
bycuneck

[Ty6mukamuu [2,4,5,6,7] ca OCBETEHHW HA YHUCJICHOTO M aHAJUTHYHO HM3CIEJBaHE Ha
perieHusTa Ha 0000IIeHOTO ypaBHeHUe Ha BycuHeck, HapedeHo mapajiurMaTiYHO YpaBHEHUE
Ha bycuneck (Boussinesq Paradigm Equation, BPE). O6001ienuTe BBJIHOBH ypaBHEHHUS OT
THUIIA HA BYCI/IHGCK ONHUCBAT CJIO0XKHU HEIUHEWHU nponeccu, BKIOYBAIIU pa3IpOCTPAaHCHUC HA
BBJHU C MaJKa aMIUIMTYJa B TUIMTKH BOJH, BBJIHU B Je()OPMHUPYEMH KPUCTAIH, HAITBXKHU
BBJIHU B CJIACTUYCH IPHT, BbJIHU B JUCIICKTPULIU C HEeIWHENHA noJiapu3anuda U ap.



OcoOenocture Ha BPE ca Hanuunero Ha HeNMHEEH WwieH (Hal-4ecTO MOJIMHOM OTHOCHO
HeusBecTHaTa QyHKIMs) U OallaHCupalla JUCTIepCHA JIMHEWHA YacT, ChbprKallla MPOU3BOIHU
Ha PEUICHHETO OT YETBBPTHU PEJ MO MPOCTPAHCTBEHUTE IMPOMEHJIMBU U CMECEHH YETBBPTHU
MPOM3BOJHU IO TMPOCTAHCTBEHO-BPEMEBHUTE MpPOMEHINBH. KauecTBEHOTO mMOBeAcHHE Ha
pemieHusiTa Ha 00OOIIEHOTO ypaBHEHHWE Ha bycuHeck ce ompezenss or OajmaHca MEXIY
HEJTMHEWHOCTTa U JUCTIEPCHUTE ITWHEHHHU uneHoBe. [Ipu momuHHpalia pons Ha HEIUHEHHUS
WwieH ce HaOnroAaBaT HeMMHEHHN e(eKTH Ha M30yxBaHE Ha aMIUIMTYAaTa Ha PEHICHUETO 3a
KpailHO Bpeme, JOKaTo MpW JOMHHAIMS Ha JAHUCIIEpPCHsTa — peIlIeHusATa ca Tio0aIHo
orpezesieHu BbB BpeMeTo. Jlumncara Ha AJOCTaThbYHU TEOPETUYHHU PE3yiTaTU KbM HACTOSLIMUS
MOMEHT, 0COOEHO B JBYMEpHHsI Cllydaid, Hajara pa3pa0OTBaHe U TMpHIIAaTaHe Ha pa3IU4HU
YHUCJIEHU TIOJXOM 3a U3CIICJIBAHE.

[TyGnukaruu [2,5,6] ca MOCBETeHH Ha YHCIICHUS aHAIM3 HAa PEIICHUATA Ha 0000IIEHOTO
ypaBHeHue Ha bycuneck. B [5] reopeTnuno ca uzcneasanu ot H. KonkoBcka koHCepBaTUBHU
TudepeHYH CXEMHU 3a MHOTOMEPHOTO YpaBHEHHE, IMOJNy4YeHU BCJEJICTBUE Ha pazIUvHa
anpoKcHMallusl Ha HEJTUMHEWHMs 4iieH. JloKa3aHo € JIOKAJHOTO ChIIECTBYBAaHE HA YMCIIEHOTO
pelIeHre, a ChIIO Taka BTOPH PEel HAa CXOAMMOCT Ha YHMCICHOTO KbM TOYHOTO pEUICHHE B
JTUCKpPETHa HOpPMa IO NMPOCTPAHCTBEHUTE M BpeMeBara mnpomeHnuBu. [lokazaHo e, ye mpu
TJIaJKO perieHue (orpaHuyeHa 2-pa MpOoU3BOHA) €Ha OT MPEATOKEHUTE anpOKCUMAIIH Ha
HEJIMHEWHNS YIEH BOJIM [0 IO-MaJka Ipellka Ha JUCKPETHOTO DPELIEHUE B CPABHEHHE C
NpyruTe pasriefaHu anpokcumanuu. Ha ocHoBara Ha Te3u HESBHU AUQPEPEHUYHH CXEMHU B
[2,6] e mpemnoxkena ¢axkTopusupana audepeHyHa cxema 3a aBymepHoTo BPE. OcHoBHOTO
MpeIMMCTBO Ha (aKkTopu3HMpaHaTa 3ajadya € peaylupaHeTo [| 10 MocienoBaTeHOCT OT TpU
MO-TIPOCTH TU(EPEeHYHH 3aJaud NpU MOIXOASIIM TpaHUYHM ycioBus. JludepeHunute
orepaTopyd B JIB€ OT 3aJayuTe 3aBUCAT CaMO OT e€JHa IPOCTPAHCTBEHA MPOMEHJINBA
(eIHOMEpHU 1O OTHOUIEHHE Ha IPOCTPAHCTBEHUTE IPOMEHJIMBH), a TpeTaTa 3ajada €
CTaHJapTHA IByMEpHa €JIMNTUYHA 3a7ada ¢ AuckpereH Jlamnmacuan. 3a IMHeapu3UpaHe Ha
cxemaTa € TPWIOKEH METOOBT Ha  IOCJIEJAOBAaTEIHUTE (BBTPELIHM) HUTEPAIUH.
DOopMYyIUPAHUAT YUCIEH TOJAXOJ BOAM [0 peElllaBaHe Ha BCSAKAa CThIIKA IO BPEMETO Ha
NETIMArOHAJTHM CUCTeMM JIMHEHHHM aireOpuuHd YpaBHEHHUS. 3a IenTa ca H3MO0JI3BaHH
Moaudukaus Ha Meroga Ha layc ¢ m300p Ha rjaaBeH eneMeHT (Tum ,,pOroHKa”) (3a
€IHOMEPHUTE JUCKPETHM 3aJaud [0 CHOTBETHUTE KOOPAMHATHU HANpPABIEHUS) U
Moau(UKanUs Ha METOJa Ha CIperHaTHs TpajueHT ¢ MnpeoOyclaBsHe 3a JAUCKPETEH
Jlarmacuas.

Bunbst Ha (akropusupanus omeparop oOyciaBs HEOOXOAMMOCTTa OT ITbPBOHAYAIHO
u3cnenBaHe Ha audepeHUYHHTEe CXeMU B €IHOMEpHHus ciydail. B [5,6] ca mpencraBeHu
pe3ynTaTuTe OT YMCICHOTO M3CIIEe/IBaHE Ha eTHOMEpHATa 3a/laya ChC CTEIIEHHA HEJIMHEWHOCT.
B [5] ca cpaBHeHUu TpH ceMeiicTBa qU(EpEHUHN CXEMH, MOJIYUYSHH BCIIEACTBHE Ha pa3inyHa
anpokcuMalusi Ha HenuHedWHus wieH. OCHOBHATa IieJ1 Ha MPOBEIACHMSI YUCIICH aHalIHu3 €
u3ciIeABaHE HAa CXOAMMOCTTA, TOYHOCTTa Ha CXEMHUTE, KakTO M CBOWCTBOTO Ha
KOHCEpBAaTUBHUTE CXEMH Ja 3ama3BaT eHeprusita. Peanusupanu ca YUCIIEHU TECTOBE 3a JIBa
OCHOBHHU MOJI€Na: pa3lpOoCTpaHEHUE HA €IMH COJIMTOH (B TO3M Clyyall ChIIECTBYBa TOYHO
pelleHre) U B3aUMOJICHCTBUE Ha JIBa COJUTOHA. YHCIEHHUTE €KCIIEPUMEHTH MOTBbPIKIaBaT
TEOPETUYHUTE PE3YJITATH 32 BTOPU PEJ HA CXOAUMOCT OTHOCHO BPEMETO M IIPOCTPAHCTBOTO.
JIMCKpeTHUAT eHepreTHdeH (YHKLIMOHAN Ce 3ama3Ba BbB BPEMETO C BHCOKAa TOYHOCT U OT
JBeTe KOHcepBaTWBHU cxemu (Hampumep npu h=t=0.05 BBBegeHaTa OTHOCUTEITHA
€HEepruTUYHA TpeIliKa € 10'10). [IpoBeneHuTe YHUCIEHW EKCIIEPUMEHTH 32 €IHOMEPHOTO
ypaBHeHHe Ha bycuHeck ¢ kBagpatnyHa [6] u KyOwuyHa HenuHEWHOCT [5] moka3aBaT
MPEIMMCTBOTO Ha €/1Ha OT MPEeJI0KEHH KOHCEPBAaTHUBHU CXEMH, a UMEHHO (DaKThT, ue € J1Ba
II'BTH IIO-TOYHA OT Apyrara. Pe3yntarure OT NMPOBENEHUTE YUCIEHU TECTOBE B €IHOMEPHUS



Clly4ail JEeMOHCTpUpaTaT BUCOKAa HAJEKHOCT HA YHCJIEHUTE CXEMU M TapaHTHpaT
e(eKTUBHOCTTA MPH MPUIATaHETO UM B ABYMEPHUS CITydai.

Pesyntature ot uncneHara peanuzanus Ha (pakTOpU3MpaHaTa cXeMa B JIByMEpHHUS
ciayyail ca mpenctaBeHd B [2]. UucneHo € u3cineABaHO KaKTO YpaBHEHHME C KBaJpaTU4yHa
HEJIMHEWHOCT, Taka W C HEJIMHEHHOCT, BIIOYBAIlla TpeTa W IeTa CTENEH Ha HEW3BECTHATa
¢bynkiusa. [IpoBemeHn ca MHOrOOpDOWHM YHCIEHH EKCIEPUMEHTH 3a H3CIE[BAaHE Ha
MIOBE/ICHUETO BbB BPEMETO Ha JIBYMEPHHU ‘‘COJIMTOHOIOI00HU CTPYKTYPH, KOUTO Ca PEIICHUs
Ha CTAallMOHAPHOTO ypaBHEHHWE U ca KOHCTPYHMpaHH 4Ype3 METOJa Ha NepTypOaruure,
criektpanHusi Meroa Ha [anepkun u ap. B [2] uucnenuTe pesynratd ca CpaBHEHU C TE3H,
MOJIy4eHU TpH MpUIaraHe Ha JAPYr THOAXOJ 3a pelllaBaHe Ha 3afadata (MpeasioKeH U
peanusupan ot Jl. BacuneBa), a UMEHHO — CBEXJaHE Ha U3XOAHOTO YpaBHEHHE OT YETBHPTU
pea 1m0 cuctema OT XUMEpOOTUYHO M EIUINTUYHO ypaBHEHHE OT BTOPH pPEeA U MOCIEABAIIO
npujaraHe Ha HesiBHH audepeHyHH cxemu. HaGmromaBa ce MHOTO 100pO ChBIAJEHHE Ha
YHUCIIEHUTE pe3ydTaTH, MOJMy4YeHU Mo JBara monaxona. Tozu dakTt e mobpa mmroctpaus 3a
HAJEeKHOCTTa Ha JBaTa 4YMCIEHM Mojaxoja. B ciydas Ha KBaapaTHuHa HEIMHEMHOCT ce
MOTBBPK/1aBaT PE3YyJITATUTE 3a HEYCTOMYMBOCT HA W3CIICIBAHUTE JBYMEPHHU CTPYKTYpH OT
THUII COJIUTOH. 32 MaJIKM BpEMEHa Te€ 3ala3BaTr cBosATa (opma, HO 3a MO-TOJIEMH BpEeMEHa ce
TpaHcGOpMHpaT B 3aTUXBAIIH BBHIIHU WIH U30yXBaT B 3aBUCUMOCT OT 3aJa/ICHUTE apaMeTpH.
B [2] 3a mppBH NIBT ca NPEACTaBEHM UUCIEHM pE3yiTaTd 3a 3ajJadyara Ha bycuHeck ¢
HEJIMHEWHOCT —JIMHEeWHa KOMOUHALMS Ha TpeTaTa U MeTa CTENeH Ha HeM3BecTHaTa (PyHKIIMS.
UucreHure eKCIepUMEHTUTE IT0OKa3BaT, Y€ CTPYKTYPUTE B TO3M CIydall ca HEyCTOWUYUBU U CE€
TpaHcOpMHpaT B 3aTUXBAIIM BBJIHU. 3a pa3jivka OT Ciaydas ¢ KBaJpaTUYHA HEJIWHEHHOCT,
TYK He ce HabmogaBa n30yxBaHe Ha PEIICHUETO.

[Ty6nukaruu [4,7] ca TOCBETEHH Ha M3y4aBaHE KAaueCTBEHOTO MOBEJCHNE HA PEIICHUAITA
Ha 3a7ayara Ha Komm 3a MHOroMepHOTO 0000IIeHO ypaBHEHHE Ha BycuHeck cbe cTerneHHa
HelMMHeWHocT. TexHukarta Ha u3clie[jBaHe ce 0a3upa Ha METo/Ja Ha IMOTEHIHMATHUTE SMU,
BKJIIOYBAIlA BBbBEXKIaHE Ha (yHKUMOHaIM Ha Hexapw, ,,MOTEHIMATHU SMHU~, 32 KOUTO
peuieHusATa UMaT pa3auyHO KauyeCTBEHO IOBEJECHHE, KAKTO M TAXHATa BaKyyMHa H30JalUs
ype3 mMHOrooOpasuero Ha Hexapu. C m3mo3BaHETO Ha ChIaTa TEXHUKA, B [7] e HamepeHa
KOHCTaHTa, TakaBa Y€ NPHU HayaJlHA EHEpPrus MO-MajKa WIM paBHA Ha Ta3W KOHCTaHTa
(cyOkpuTHuHa eHeprusi), 3HaKbT Ha (QyHKOHOHama Ha Hexapu ompenenst rioOanHara
pa3pemMMoCT WM U30yXBaHE 3a KpaHO BpeMe Ha pelIeHusATa Ha 3agadara Ha Komm. Tasm
KOHCTaHTa, HapeyeHa KpUTUYHA CEHEPrMTUYHA KOHCTAHTA, 3aBUCH €IMHCTBEHO OT
KOHCTaHTUTE B TEOpPEMHTE 3a BjaraHe Ha mnpocTpaHcTBata Ha Co00JeB M KOHCTaHMTE,
ONpeAeyslIM BHJAa Ha HEIUHEHHMS 4YiI€H B ypaBHEHHMETO. EHepreTMyHata KpUTHYHA
KOHCTaHTa € T0Jy4eHa B SIBEH BHJI, & B €JHOMEPHHUS CIIy4yall € MpecMeTHaTa TOYHO. 3HAaHUETO
Ha Ta3d KOHCTaHTa I[I03BOJISIBA IBJIHO ONMCAHWE HAa CBOMCTBaTa Ha pELICHUSATa Ha
ypaBHeHHETO Ha bycuHeck cbc CyOKpUTHUHA HauajdHa €HEPrusl U € W3KIIOUUTETHO BakKHA 3a
TEOPETUYHOTO U YUCIEHO U3CIIEABAHE Ha 3aa4ara.

YucneHn eKCHNepUMEHTH, AEMOHCTpUpAIld BaJMIHOCTTa Ha Teopemara 3a TiolanHa
pa3penrMocT Wi n30yXBaHe Ha PELICHUETO 3a KpaiHO BpeMe MpH CyOKpUTHYHA HadaliHa
€Heprus ca peajiu3upaHu B eqHOMEpHUA ciydyail. B [7] e pasrinenana 3agaya ¢ KBaJgpaTUyHa
HEJMHEWHOCT, a B [4] - ¢ KyOW4Ha. 32 YUCIICHOTO pelllaBaHe Ca MU3IMOJI3BAaHU pa3padOTEHUTE B
[5,6] KoHCEpBATHUBHU YHUCIICHU CXEMHU.

B [7], xaTo npunoxeHue Ha HaMEpEeHaTa B €IHOMEPHUS Clyyall KpUTUYHA €HEPTUTHYHA
KOHCTaHTAa, € JOKa3aHa HEMHEHA YCTOMYUBOCT HA COJIMTOHU ChC CyOKpUTHYHA CHEpPrus. 3a
I'BPBU ITBT YMCJIEHO Ca HAMEPEHHM HMHTEPBAJIIUTE HAa CKOPOCTTA HA COJUTOHHUTE BBJIHH, 32
KOUTO B clly4yal, ye HayaJIHUTe JaHHM ca OJM3KHU 10 mpoduia Ha COIUTOHHA BhJIHA C TaKaBa
CKOpOCT, TO PEIICHUETO € INT00AIHO Je(UHUPAHO U OTPaHUYCHHUE.



[Ipn cynepkputnuHa HavyaiHa eHeprus B [4,7] ca HpoBeNeHH U JPYTH YHCIEHU
eKCIEpUMEHTH, YUATO LIeJ € Ja MOJCKaXaT HOBU MJIEM 3a YCJIOBHMATA BbpPXY HadaHHUTE
JIAaHHU, OTIPENISIIAIIN BUIa HA PEeUIeHneTo. B eqHOMepHUS citydail 3a KBaJpaTHYHa U KyOHmdHa
HEJIMHEHHOCT YUCIIEHO € JIEMOHCTPUPAHO Pa3IMYHOTO MOBEICHHE Ha PELICHUETO Ha 3ajadaTa
Ha Komm npu cynepkpuTHYHA HayalHa €HEprus U MpU HAYyaJHU JaHHU, pa3jindyaBallid ce
caMmo [0 3HaKa Ha HayajHaTa CKOpocT. Te3n pe3yiTaTu MoKa3BaT 3HAaUMMOCTTa Ha HayallHaTa
CKOPOCT 3a MOBEACHUETO Ha PEILICHUETO.

Eto 3amo B [4] e nedpunupan HOB (yHKuMOHan Ha Hexapum, 3aBucemn He caMoO OT
npoduia Ha pelIeHueTo, HO M OT HeroBaTa ckopocT. Hamepenu ca ycinoBusi, Ipu KOUTO TO3H
(GyHKIMOHAN 3ama3Ba 3HAaKa CH Ipe3 LEeaHs MepuoJl Ha €BOJIOLUATa Ha PEIIEHHETO BbHB
Bpemeto. IlocpenctBom TO3M HOB (yHKumoHanm Ha Hexapum e nokazaHo T1y100amHO
ChlIleCTBYBaHe Ha 3ajgadaTa Ha Komm mpu cynepkpuTHYHA HadyajHa €Heprus M MpU HIKOU
JOITBIHUTETHH YCIOBHS 32 HAUaJHUTE NaHHU. KaTo enuH npeaBapuTeneH pe3yiTar, B ciydas
Ha KBaJpaTW4Ha HEJIMHEHHOCT W n=1 e mpe/ulokeHa ujaes 3a W300p HAa HAYaJIHMU JIaHHH,
yIOBJIETBOPSBAIIM TE€3H JOIMBIHUTEIHHU YCIOBHUS.

II. Yucsen aHAIM3 HA HEeJIMHEHHH TOIUVIMHHHA CTPYKTYPH

[Ty6nukanuu [1,3,8] ca mocBeTeHM Ha 4HCIEHATa pealv3alus W aHalu3 Ha HOBH
KJIACOBE PEIICHUS Ha HEIMHEWHOTO ypaBHEHHE Ha TOIUIONMPOBOJHOCTTA ¢ KOC(PHUIIMEHT Ha
TOTUIONIPOBOJTHOCT M M3TOYHHUK - CTENEeHHW (QYHKIMM Ha TeMIlepaTypara. 3a Ienra e
pa3paboTeH YUCIIeH MOXO0/, BKIIOYBAI YHCICHU METO/IM 3a pellaBaHe KaKTO Ha HEJIMHEWHa
eMUNTUYHA (aBTOMOJICIIHA) 3a/1aua, Taka W Ha HelIWHEHa mapaOonryHa 3a/1ada, u3cieaBalia
€BOJIIOLIMATA BbB BPEMETO Ha PEIICHUSATA HAa aBTOMO/IeJIHATA 3a/1a4a .

OCHOBHUAT NMPUHOCT Ha KaHIWJATa B pasmiexkaanute myosmkamuu [1,3,8] ce cheTon B
pazpaboTBaHeTO Ha e(EKTHUBHM M HAJIS)KHM W3YMCICTETHM CXEMU 3a pellaBaHe Ha
HeJMHEHHATa aBTOMOJIEHA 3ajJada - MO ChHIIECTBO - TpaHWYHA 3ajJada 3a HEJIWHEWHO
SIUNTUIHO ypaBHEHUE (MM OOMKHOBEHO ypaBHEHUE B PAIUAIHO - CHMETPUYHUS CITydaid).

3a mosry4aBaHETO HA HOBU KJIACOBE aBTOMOJICITHU PEIICHUS Ha HEIMHEWHOTO YpaBHECHHUE
Ha TOIUIONPOBOJAHOCT OT M3KIIOYUTEIHA BAaXXHOCT € HAMUPAHETO HAa PEIICHHUS C pa3iMyHa
CTPYKTypa Ha CHOTBETHATa aBTOMOJIeNIHA 3ajada. PemieHuwsiTa HA aBTOMOJEIHATA 3ajadya
HapuyaMe aBTOMOJIETHH (QYHKIMH. Te3u (YHKIUH OMpeAesT MPOCTPAHCTBEHO-BpeMeBaTa
CTPYKTypa Ha CHOTBETHHS KJIaC aBTOMOJICTHH pEIICHUS M TOpaaud TOBAa ca W3BECTHU B
JAUTEpaTypaTa u KaTo “coOCTBEHU (PYHKLMHU HA TOpEHE” .

HeenuHcTBEHOCTTA HA PEIICHUETO MPU €IHHU U CHIIM CTOMHOCTH Ha MapaMmMeTpuTe Ha
cpenara € OCHOBHOTO MPEIU3BUKATENICTBO MIPH pellaBaHe Ha aBTOMOJIeTTHATA 3aja4ya. 3aToBa
3a 1a ObJaT HAMEPECHHU PAJHATHO-HECUMETPUYHH PEIICHHs (HallpuMep peIieHus] ChC CI0XKHA
cTpykrypa [1] niam “cnupanna” crpykrypa [8,3]) TpsOBa qa ce periar cleaHuTe M0A3aauu:
HaMHpaHe Ha “TOAXOMASIIN’ HAYaJHA MPUOIMKCHHS KbM BCAKO €IHO OT pElICHUsTa, T.C.
HaYyallHU TPHOIKEHUs, UMAIIM TOJXOMASIIATa CTPYKTypa; MPOBEXKIaHE HAa aCHMITOTHYCH
aHaJM3 3a TOJydyaBaHE Ha TPAHWYHU YCJIOBHS, TapaHTHPAIIA CXOAUMOCT KbM PEIICHHE C
‘“KeraHata CTpyKTypa” (Za oTOenexuM, ye CTaHAapTHU IPAaHUYHHU YCJIOBUS OT THn Jupuxie
nnu HoiimaH ¢ HyseBa JsCHa 4acT BOJAT JO IMOJTy4YaBaHE CaMO Ha PaJdaTHO-CHMETPUYHU
pelleHrs); KOHCTpyHpaHe Ha WTEpalMOHEH TMporec, ObpP30 CXOAAN] KbM CHOTBETHHTE
pelIeHUsI U OCUTYPSIBAI] TOCTaThYHA TOYHOCT.

[IpennoxxeHUsAT WTEpalMOHEH IMpolec ce 0a3upa Ha MpWIaraHe Ha HENPEKbCHATHS
aHajor Ha meroaa Ha Hroton (HAMH) u nmocnenBamia guckperusanus Ha ciabara ¢popma Ha
€BOJIIOIIMOHHATA MY 3a/1aya ¢ METOoJla Ha KpalHuTe eneMeHTH. M3moisBaHu ca OWIMHEHHU
KpailHH eJeMEHTH (JTMHEWHU W KBaJpaTUYHH B PaJHAIHO-CUMETpHUYHHUS ciaydai). Ha Bcska
CTBIIKA OT UTEPAIMOHHHUS TMPOIIEC C€ MOTyYaBa CUCTeMa JIMHEHHHN anreOpUYHU ypaBHEHUS C



HECUMETPUYHHM JICHTOBM MAaTpHULIM. 3a pElIaBaHETO MM ce u3nossBa mpsk meron LU-
paznaraHe, KaTo MaTpHUIIMTE ce ChXpaHsBaT B sky-line ¢opmar. 3a ycTaHOBSBaHE TOUHOCTTa
Ha pa3pabOTEHUTE HW3YHCIUTEIHH CXEMH Ca MPOBEACHU UYWCIEHU EKCIIEPHUMEHTH BBHPXY
MOCIIEZIOBATETHOCT OT BIJIOKEHM MPEXKH, KaTo 4Ype3 NpaBWiIOTO Ha Runge e momydeH
ONTHMAJIEH PeJl Ha TOYHOCT 332 ChOTBETHUTE KPaliHU €JIEMEHTH.

B [1,8] ca u3cnenBann aBTOMOJENHUTE (YHKIIUU, CHOTBETCTBAILM HA €AWH CIICLHATICH
cHeluaieH Kiac n30yxBalll aBTOMOJIEIIHA PELIEHUs, TOJy4Y€eH C MOMOLITa HA UHBApUAHTHO-
rpynoBusi aHanu3. llpu eBomonust BbB BPEMETO B 3aBUCUMOCT OT CHOTHOIICHHETO Ha
IapaMeTpuTe Ha CpeiaTa, KakTo U Ha IMapaMeThp, XapaKTEePeH 3a JAaJICHUs KJIac aBTOMOJIEIIHU
pEelIeHNs, HEXOMOT@HHOCTUTE Ha TE3U pelleHus (HanmpuMep JIOKaTHH MaKCUMYMH) C€ ABUKAT
IO JIOTAPUTMHUYHU CIIUPATH WA OKPBHKHOCTH.

OcHoBHaTa KIIOYOBa HJEs, JIOBENa 1O MOJyd4aBaHE 3a MBbPBH MBT HA aBTOMOJICITHU
GyHKIMU ChC CIOXKHA CTpykTypa [1] m “crimpanmHa” cTpykTypa [8], € maesra 3a cMsHa Ha
TPaHUYHOTO YycjoBHe Ha OeskpaiiHoct. [Ipeamomara ce, 4de aBTOMOJenHHUTE (DYHKIUU
OCLMJIAPAT OKOJIO HYJIEBOTO KOHCTAHTHO pEIIeHHWE W Ha OE3KpaifHOCT KIIOHAT KBM HETO.
[Topamu ToBa HayalHU NPUONKEHHUS C€ THPCAT KATO YACTHH pEIICHUS Ha JHMHEHHOTO
ypaBHEHHE, TOJIY4YEHO MpH JIMHEapu3alMs OKOJIO HEHYJIEBOTO KOHCTAHTHO pelieHue. B
3aBHUCHMOCT OT TapaMeTpuTe Ha cpefara ca MOJYyYeHHM YaCTHHM pEIIeHUS C pazIudHa
cTpykrypa. Hanpumep B [1] uncieHno ca peanusupaHu U U3CI€ABaHU JIBYMEPHHM PaaHAIIHO -
CUMETPUYHH U JIByMEPHU aBTOMOJETHU (YHKIMHU ChC CIOXKHA CTPYyKTypa (paauaiHo-
HECUMETPUYHH) B S pexuM. B To3u cinyuail HayamHUTE MPUOIMKCHHS C€ M3pa3siBaT 4dpe3
¢bynkuuu Ha becen oT mbpBHM poa M Ha Oa3aTa HAa aCUMOTOTHMYEH aHAIW3 Ha JIMHEWHUTE
MpUOMKEHUS € TIOJIY4YeHO TPAaHUYHO YCJIOBHE OT 3 POJ, ¢ KOETO 3ajJadyara HAIbIHO Ce
neduHUpa B KpaiiHa 00J1acT.

[Ty6nukanus [8] e mocBeTeHa Ha JA€TAlTHHS YHCICH aHAIU3 Ha IBYMEPHU aBTOMO/ICITHH
dbyHKIMKM che “crimpanHa’ cTpykTypa B HS pexxuM. 3a monydaBaHETO Ha pelICHUs C TaKaBa
CTpyKTypa ca W3MOJ3BaHW HAYaIHH OPHOIIDKEHUs, W3pa3eHH upe3 HU3pOoJeHAaTa
xunepreomerpuyHa (QyHkiusa. PaspaboreHn ca TOYHM, OBp3M M HAJSKIHH aJTOPUTMHU 32
MpecMITAaHeTO Ha W3POACHATAa XUIepreoMeTpuyHa (YHKIUS 3a TONsSM JUala30oH Ha
W3MEHEHHE Ha TMapaMeTpUTe B KOMIUIEKCHATa paBHMHA M Ha NMPOMEHJIMBA, Oa3upaHu Ha
paziuyHu MeToAu - TeWnopoBM peauly, AaCUMIITOTUYHM pa3jiaraHus, pa3BUTHE BbB
BB3XOSIITN PEJIOBE MO MoJMHOMHU Ha YebOumieB u np. [leraiiiiHo e m3ciaeaBaHa 3aBUCHMOCTTA
Ha CTPYKTypaTa Ha ‘‘CIUpaJHUTE” aBTOMOJETHH (YHKIIMU KaKTO OT CTOMHOCTUTE Ha
napaMeTpuTe Ha cpelaTa, Taka M OT IapaMeTbhpa Ha pasMiekKIaHHs Kjac aBTOMOJEIIHU
pemrenus. Oco0eHO BHUMaHUE € OOBPHATO HA KPUTUYHHUTE CTOWHOCTH HA MapaMeTpUTe Ha
cpenaTta, MpU KOUTO c€ JOOIMKaBaMe IO PEKHMMH, MPUTEKABAIld KayeCTBEHO Pa3IMYHU
peuienus. Hampumep mpu KJIOHEHE KbM T.H. S PEXHM, JIOTAPUTMUYHUTE CIHPATH, OBPXY
KOUTO Ca Pa3MOJI0KEHU HEXOMOTCHHOCTUTE Ha PEIIEHUsTa, ce JOOIMKaBaT 10 ApXUMEI0BH.

IIpoBenenure B [1,8] MHOroOpOMHM YHCIEHH EKCIEPHUMEHTH MOJTBbPXKIaBaT
XUIIOTE3aTa 3a ChIIECTBYBaHE Ha 0€30poil MHOTO pEIIeHHs, UMAIllh aHaJOTHYHA “‘criupaiHa’
WJIU CJIO’KHA CTPYKTYypa U OTJIMYABAILM C€ €JHO OT JIPYro MO aMIUIUTY/1aTa Ha OTKJIOHEHHUE OT
HEHYJIEBOTO KOHCTAaHTHO PEILLIEHUE MPU €IHHU U CHIIHM CTOMHOCTH Ha MapaMeTpuTe Ha cpeaaTa.
Jla orGenexum, ue OpOSAT Ha PEIICHUATA € U3CIEeABAaH TEOPETUYHO (OT aBTOPH OT IIKOJIAaTa Ha
C.I1. KypaioMoB) e€IWHCTBEHO B €mHOMEpHHUs ciydail mpu S m HS pexumu, xbaeto e
JOKa3aHO CHINECTBYBAaHETO Ha 0e30poil MHOTO paJuaTIHO-CUMETPUYHH PEUICHUS KIIOHSIIN
KbM HEHYJIEBOTO KOHCTAHTHO pelleHre Ha Oe3KpaitHOCT.

BTopust eran B npeuioxkeHus: YUCIEH MOAX0J] C€ ChbCTOM B U3CIEABAHE HA €BOJIIOIUATA
BbB BPEMETO Ha MOJYYEHHUTE KJIacOBE aBTOMOJENHU (QyHKIMHU. OCHOBHUTA TPYAHOCT MpHU
pelraBaHe Ha HeCTal[MOHApHATa 3a/lada € CBbp3aHa C H30yXBAaHETO HA pEIICHUSATA H
Mpou3THYaIIaTa OT TOBa HecTaOmiIHOCT. YncieHnusT meton, pazpadboren ot C. /lumosa u /I.



BacuneBa, e 0Oa3upan Ha MeToJa Ha KpallHUTe eneMeHTH, siBHU Pynre-Kyra merogu c
pasumimpeHa o0IacT Ha YCTOMYMBOCT, aJamnTalis Ha Mpekara MO0 MPOCTPAaHCTBOTO B
CBHOTBETCTBUE ChC CTPYKTYypaTa Ha aBTOMO/IEITHU PELICHMUSL.

B [1,3] e u3cneaBaHa eBOJIONUATA BHB BPEMETO HA MOJIYYSHUTE aBTOMOCIIHU (yHKIUH.
[IpoBeneHuTe YMCICHU EKCIEPUMEHTH IOKa3BaT, Y€ pElleHus ca “MeTacTaOWiIHM”, T.€. Te
3amas3BaT CJI0)KHATa CH CTPYKTypa WUJIH JBI)KEHHETO Ha HEXOMOTEHHOCTH Ha ‘‘ciMpanHute”
pelIeHrs B ChOTBETCTBUE C aBTOMOJENIHUS 3aKOH IPE3 MHOIO rojiiMa 4acT OT BPEMETO Ha
ChILlECTBYBaHEe Ha perieHreTo. OCBEH TOBa NOMYyYEHUTE BpEMEHA Ha ChHIIECTBYBaHE Ha
YHUCIIEHUTE PELICHUs] ca MHOro OJM3KM O TOYHWTE BpEMEHa Ha ChLIECTBYBAHE, KOUTO ca
MPEeIBAaTUTEIHO 3aJI0KEHH B aBTOMOJENHATa 3aqada. Bb3cTaHOBSIBAHETO HAa BPEMETO Ha
CBILECTBYBAHE € €IMH BBTPELIEH KPUTEPUI 32 TOUHOCTTA W Ha JBaTa YUCIEHHU METoJa — 3a
pelIaBaHe Ha eNIUNITUYHATA U TTapadoIuYHa 3aa4a.

[Ty6nukanus [3] e 0630pHa. B Hes ca BKIIFOUEHH KaKTO 4acT OT pesyararure B [1] u [§],
Taka U pe3yJITaTH, MOJy4YeHH B MpeIulIHH paboTu Ha aBTopure. OCHOBHHTE NMPUHOCH HA
KaHIuAaTa B Ta3u paboTa ca CBbP3aHU C YMCJIEHATa peaju3alus U aHallu3 Ha CJIEIHUTE
aBTOMOJICNIHU (DYHKIIUU: PpPaJHalHO - CUMETPUYHH pPEIIeHHs B IBYKOMIIOHEHTHA HEJIWHEHHa
cpena (cucreMa OT 2 KBa3WIMHEMHM ypaBHEHHS, CBBbP3aHM 4Ype3 M3TOYHHUIIUTE); ABYMEpPHU
pElIeHUs ChC CIIOKHA CTPYKTypa B LS pexkum, IByMEpHU pelIeHHs C HyJeBa 00JIacT OKOJIO
HAyYaJ0TO MpPU TPAaHUYHHU CTOMHOCTU Ha MapaMeTpuTe Ha Cpeiara, T.e. MPH MPEeMHUHABAaHE OT
LS xbM S pexuM; IByMEpHH pPEIIEHUS ChC CIIOXKHA CTpyKTypa B HS pexum. Tesu pesynratu
ca myOJIMKyBaHU B CTaTHH, KOUTO HE Ca MPEICTaBEHH 3a KOHKYypCa.

III. Ywucjaenn ™MeToaM 32 HeJWMHEHHM M CHEKTPAJHU 33J4a4M B o0JacTra Ha
XUAPOANHAMHKATA U KBAHTOBATA MEXaHUKA

B [9] e npemioskeH epeKTUBEH U C BUCOKA TOUHOCT METOJ 3a MPECMITaHE CHEPTUUTE Ha
CBBbp3aHUTE (HUCKO Bb30YIUMH) ChCTOSHUS HA BOJIOPOAHMS aTOM B CHJTHO MarHUTHO ToJie. 3a
pelraBaHe Ha ChOTBETHATAa TpaHWYHA 3a1ada 3a ypaBHeHUeTo Ha lllppomunrep B chepuunu
KOOpJMHATH € IpujIokeH MeToabT Ha KantopoBuy (MeTo Ha aanabaTUYHOTO MPECTaBSIHE).
To3u MeTon ycmemHo peaylnupa peliaBaHETO Ha HadalHaTa JByMEpHa 3ajada 10 eIHa
€HOMEpHA CIIeKTpaJiHa 3a/Jadya W CHUCTEeMa OT KpaeH Opoil OOMKHOBEHHW AudepeHITMATHU
YpaBHEHHUS OT BTOPH PEJI.

3a mpecmsaTanero Ha koedunmeHture Ha cuctemara OJIY oT 2-pu pex momydeHa
CIIEJICTBHE HAa aaua0aTHYHOTO pa3iaraHe Mo Oa3uCHUTE (PYHKIMH, € HEeoOXOauMo Ja ce
MIpeCMETHAT MPOU3BOJHUTE Ha 0a3MCHUTE (PYHKIMH IO MPOCTPAHCTBEHATa NMPOMEHJIMBA. 3a
nenra € ¢GopMmynupaHa IONBIHUTEIHA TpaHWYHA 3a/ada, YUETO peIllaBaHe TapaHTHpa
TOYHOCT, CpPaBHUMA C Ta3U HAa CaMUTEe Oa3MCHH (PYHKITUH.

JluckperuzanmsTa Ha TOMYyYEHUTE 3aJa4yd CE€ OCBINECTBSIBS Ha 0azara Ha MeToAa Ha
KpailHuTe eneMeHTH. M3nmonBaHu ca eaHoMepHU JlarpaH»keBW ejeMeHTH 10 cTteneH k=10,
KaTo B TPEJICTAaBEHUTE YHCICHU eKCIepuMeHTH k=4. 3a pellaBaHe Ha BbH3HUKBAIIUTE
00001IeHN AIreOpUYHH 3a/1a91 32 COOCTBEHH CTOMHOCTH € MPUIJIOKEH METOABT UTEpUPAHE TIO
MOANPOCTPAHCTBA, KOMTO MO3BOJISABA OBP30 U €THOBPEMEHHO Ja ObJIAT MPECMATAHH IIbPBUTE
HSIKOJIKO COOCTBEHH CTOMHOCTH.

To4yHOCTTa M CKOPOCTTAa Ha CXOIUMOCT Ha pa3pabOTEHUTE W3YUCIUTETHH CXEMHU ca
W3cneBaHM YKciieHo. M3cnenBano e moBeJeHHeTo Ha COOCTBEHUTE CTOMHOCTH B 3a/1ayaTa 3a
0asucHUTe (PYHKIMH B 3aBUCHMOCT OT MPOCTAHCTBEHATa MPOMEHJIMBA (MIOTCHUAIHU KPUBU
WIKM T€PMH) U € JAEMOHCTPUPAHO OTJIMYHO CHBIAJACHHE C TECOPETHUUHUTE ACHUMITOTHKU B
HylaTa W Ha Oe3kpaifHocT. M3cienBaHa € CKOpPOCTTa Ha CXOJUMOCT Ha PELICHHETO B
3aBUCUMOCT OT Oposi Ha GasucHHUTE QyHKIMH, T.e. OpOosi Ha ypaBHeHusTa B cuctemara OJ[Y
(MakcuManHuAT Opoil B uucinenute excrnepumentd e 10). IIpoBenenute MHOroOpoOHH



YHUCIICHW CKIEPUMEHTH TIOKa3BaT, 4e Jopu camo ¢ 10 coOcTBeHHM (YyHKIIUH, MMOTYYCHHUTE
E€HepreTUYHU CTOMHOCT chBmaAatr a0 10-Tus 3HaK ¢ Hal-TOOpUTE O TO3M MOMEHT pPe3yJITaTu
3a HAKOM KOHKpPETHM CTOMHOCTM Ha CWJIaTa Ha MarHuTHOTO moje y. [la orOenexum, ue B
MpPEeNIoKEHUsT METOJl 3a BCSKAa CTOMHOCT Ha Y ce KOHCTpyHWpa paznuueH Oasuc. Tosa
MI03BOJISIBA HAMUPAHETO Ha pelleHusl B ToisiM auana3oH Ha y (0< y<1000). bnarogapenue Ha
TOBa ChbBPEMEHHO MPUIIOKEHHE Ha MeTo1a Ha KaHTopoBu4 Ha 6a3zaTa Ha METOJa Ha KpaiHUTE
€JIEMEHTHU CTaBa Bb3MOXKHO IPECMATAHETO HAa EHEPreTUYHUTE HUBA HA BOJOPOIHHS aTOM C
MHOTO BHCOKa TOYHOCT 32 M3KJIIOUYMTEIHO TOJISIM JHMANa30H Ha CHJIaTa Ha MAarHUTHOTO TOJIe
M3MO0I3BallKi caMo KOHBeHIIMoHanHO PC.

[Ty6nukaruu [10,11] ca mocBeTeHH Ha 3aJayu OT M3YHCIUTEIHATA XUAPOJWHAMUKA, a
MMEHHO YHCJIEHAaTa CUMYJIUIUS HAa CMyTE€HHU TEUEHUS B €JHOCIOWHHU U ABYCJIOWHHU CTpyu. B
[11] e u3cnenBaHa HEYCTOMYMBOCTTa HAa BHCKO3HA KaNWIApHA CTPYs, KaTo 3a MpecMsTaHe
€BOJIIOLIMATA HAa paguyca, CKOPOCTTa M HAJSATaHETO Ha CTpysATa ce pellaBa cHcTeMa OT 3
HenuHeitnn OJ1Y ot mepu u Bropu pen. Pabota [10] e mocBeTeHa Ha YUCIEHOTO U3CIIEBaHE
Ha HEJIMHEWHaTa HeyCTOMYMBOCT Ha KalWIspHa CbCTaBHA CTPYsl, ChCTOSIILA CE€ OT TEYHO PO
U OOKpBIKaBalll TO KOAaKCHaJeH CJION OT BTOpa HecMecseMa Te4HOCT. [IpensoxkeH e yucieH
METOJl 3a IMpecMATaHE Ha PaJUyCUTE Ha JBETE MEXIY(Pa30BH MOBBPXHOCTH, CKOPOCTUTE Ha
JBUKCHHE Ha JBaTa CJos, KaKTO M Ha HajsraHeto. MoIembT ce OMUCBa OT CUCTeMa OT 6
HEMMHEWHN Mu(EepeHINaTHN YPaBHEHUS OT MBPBU W BTOPU Pl C TMEPUOAUYHH TPAaHUYHU
yCIIOBUSL.

B [10,11] ca npennoxxenn HesaBHM cxeMu oT Tul Kpank — HUKBICBH ¢ BTOpU pen Ha
anpoKcHMalusl Mo MPOCTPAHCTBEHAaTa M BpeMeBaTa MpOMEHJINBa. Bb3HUKBalIUTe Ha BCsKa
CTBIIKA 110 BPEMETO CUCTEMH HENMHEHHM alreOpUYHM YPaBHEHHUS CE peliaBaT ¢ MOMOIITa Ha
moaudunupan (damped) meronx Ha Hroton. Hauanaute ycnoBust ce 6a3upar Ha MpOBEIACHUS
JIMHEEH aHaJlu3 Ha pas3rienanure 3a1adu. B [11] uucneno e uscneaBaH ciyyas Ha pasiajaHe
Ha CTpysTa, IPOBOKUPAHO OT HAYAIIHU CMYILIEHHUs, KOUTO BKIIIOUBAT IbpBUTE 4 XapMOHUKHU. B
3aBUCHMOCT OT BXOJHUTE NapaMeTpPUTE B HAYAJIHOTO CMYIIEHHUE CE€ IPOCIEABAT pa3iudyHU
XapaKTepUCTHKHU TPHU paslaj] Ha CTpysATa, KATO BpeMe Ha CKbCBaHE, 00eM Ha OCHOBHATa U
caTeJIUTHUTEe Kanku U T.H. IlokasaHo e, 4ye KOMOMHAIMATa OT HSIKOJIKO XapMOHHKH C
pa3nuuHo (Pa30BO OTMECTBaHE B HIKOM CIIydau MOKE Jla KOHTPOJUpA THIA Ha IMpoleca Ha
pasmagane Ha ctpysra. B [10] uyucieHO € JEeMOHCTPUPAHO CBHIIECTBEHOTO BIHUSHHUE Ha
HEJTMHEHHOCTTa Ha (PUHANHMS CTaAuil OT pasmazaHe Ha crpysTa. CHaHapusaT Ha pasnajaHe,
KaKTO U TUIA Ha CaTEeIUTHUTE (POPMAlMU, OCHOBHO Ca KOHTPOJIUPAHU OT ChOTHOILIEHHETO Ha
MOBBPXHOCTHUTE HANIPEKEHUS MEXy ABeTe (ha3u.

B ny6nukanus [12] e pazpaboTeH METO 3a YUCIECHO CUMYJIMpaHe Ha ChbBMECTHHU TOILIO-
MacooOMEH M XUMHUYECKa peaklusi OKOJIO IJIocKa IpaHula B ABY(a3HO CTallMOHAPHO
JaMHHApHO TedeHHe. MaTeMaTuueCKUsAT MOJIE] CE OCHOBAaBA HAa allpOKCHUMAIUs Ha TPaHUYHUS
cioil Ha aAByMmepHUTe ypaBHeHHs Ha HaBue-CTOKC M CHOTBETHHTE YpaBHEHHsS OT THUI
KOHBEKIHSI-TU(y3Us 32 TOIUIMHATA U KOHIICHTpAIUATa B ABeTe dazu. UNCIEHUAT anropuThM
ce OCHOBaBa Ha JIMHEapH3alUsl Ha HEJTMHEHHNUTE YICHOBE Ype3 METOo/1a Ha MOCIeI0BaTeIHUTE
ntepauuu. [lonmydeHure ypaBHEHHMsI C€ ITUCKPETH3UpPAT IOCPEICTBOM SIBHU M HESBHU
TudepeHYHN CXEMH BbPXY HEPAaBHOMEPHU MPEXHU. 3a KOHBEKTHBHUTE YICHOBE € U3I0JI3BaHa
anpOKCHMAalUsl C LIEHTPAJIHU PA3MKU U cpemy noTtoka (upwind). Ilomydenute cucremu
JUHEWHM anreOpuyHM YypaBHEHHUS Ce pellaBaT C METoJla Ha HacpelrHaTa MpOroHKa.
[IpecmeTHaTUTE CTOMHOCTH Ha CKOpPOCTTA, KOHLEHTpALMATA U TEMIEpaTypaTa ca CpaBHEHU
ChC CBIIECTBYBAIM AHATUTHUYHU PE3YJTaTH MpPH HAKOU CTOWHOCTH Ha MapaMeTpuTe U €
MOKa3aHO OTJMYHO CHBOAJEHUE C Te3U pe3yaTatu. Pa3paboTeHHsT HayueH coTyep e
npenocrasen Ha Xp. bosimkues u M. Xanaues ot Mucr. mo Wk, Xumust (BAH).
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