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ADPOPU3IUKA

VK 533.6.011

BimsiHue BSI3KOCTH HA MPUCTEHOYHOE aBJIeHUE IIPH CBEPX3BYKOBOM
HCTeYeHHH C(hOKYCHPOBAHHBIX CTPYil U3 MOIY3aKPBITHIX KAHAJIOB

B. FO. AmenbuyxkoBa, JI. C. [Tonosa, J[. B. ®exoposa
MHCTUTYT TEOPETUUECKON U MPUKIIATHOM MEXaHUKH
mM. C. A. Xpuctuanosuya CO PAH, . HoBocubupck,
HoBocubupckuii rocynapcTBeHHBIH YHUBEPCHTET,
HoBocubupckuii rocynapcTBEHHBIN TEXHUICCKHN YHUBEPCUTET

[IeneBoe coruio Assi Maaopa3MEpPHbIX YCTPOICTB B HACTOALIEE BPEMS SIBIIA-
10Tcst 9 GEKTUBHOI albTepHATHBOI 10 oTHOIIeHMs1 K coruty JlaBans [1]. OHo
MIPE/ICTaBIsIeT COOOM KaHall, OIWH BXOJ KOTOPOTO OTKPBIT, & BTOPOM OrpaHUYEH
noycdepryeckor WM MOJTyHHIMHAPHYeCcKol cTeHKoH. K cTeHke mpumbIKaer
¢dopkamepa ¢ ra3oM I0J JaBICHHEM B HECKOJIBKO JIECSITKOB atMocdep. Uepes
HanpaBJISIOLINE OTBEPCTUS ra3 MOCTynaeT B kaHan. B [1] cogepxkarcs pesynbTa-
TBHI YMCIIEHHOTO MOJICIIMPOBAHUS W HKCIICPUMEHTAIBHBIX M3MEPEHUN JaBICHUN
B KOHTPOJBHBIX TOYKAX HA BHYTPEHHEH IOBEPXHOCTH IOJY3aKPHITOTO KaHaja.
[Tpu 5TOM [UTsT CTPYH, BTEKAIOIIUX IO/ YIIIOM B 90°, OTTHYNE B YHCICHHBIX U IKC-
MEPUMEHTAIBHBIX pe3yabTaTax B CpeHeM Ha 15 % MeHblle, 4eM Uil CTpyH,
BTEKAIOIIUX MOA yrioM 15°. B mepBoM ciydae ynapHbIE BOJHBI HE JOCTHIAIOT
CTEHOK KaHaJa, a BO BTOPOM OTPa)KatoTCs OT HUX. B OKpecTHOCTH KOHTaKTa yaap-
HOHM BOJIHBI C MTOBEPXHOCTHIO (POPMHPYETCSl OTPBIBHASI 30HA, KOTOPAsi HE MOXET
OBITB MOJy4eHa TP UCIIOIBb30BaHUH YpaBHEeHU Ditnepa. [IpoBeneHo uncinenHoe
MOJIETUPOBAHNE HA OCHOBE OCPEHEHHBIX Mo PeliHomnbacy ypaBHeHuit HaBbe —
Crokca, MOJy4eHO KaueCTBEHHOE COBIIAJICHUE C HKCIIEPUMEHTAIBHBIMU JJAaHHbI-
MU.YCTaHOBIIEHO, YTO IPU YHCICHHOM MOJEIUPOBAaHUU ra30JUHAMUKU TECUCHUS
B TIOJTy3aKPBITOM KaHase co C(hOKyCHPOBAHHBIMH CTPYSIMHU JUISl TTOJTyIECHUSI Tapa-
METPOB [TOTOKA IO €T0 MOBEPXHOCTH HEOOXOANMO YUUTHIBATH BIMSHNE BI3KOCTH.

1. Abashev V. M., Evemkin 1. V., Zhivotov N. P, Zamuraev V. P, Kalinina A. P,
Tretyakov P. K., Tupikin A. V. // Journal of Physics: Conference Series. V. 894.
Ne 1.2017. 012130 p.

Hayunsle pyxoBogurenn — a-p ¢us.-mMart. Hayk, poueHT A. [1. Kanununa,
kaHj. (u3.-MaT. HayK, noueHT B. I1. 3amypacs



VIIK 532.526

I/I3yqelme B3aUMOBJ/IUSAHUSA KAHAJI0OB TEPMOaAHEMOMETPa
MOCTOSAHHOI'O COIMMPOTUBJICHUS MPU U3MEPEHUHU XAPAKTEPUCTUK MOTOKA

JI. B. AdanaceeB
HoBocubupckwuii rocy1apCTBEHHBIN YHUBEPCUTET,
MHCTUTYT TeopeTuuecKor U MPUKIIaJHON MEXaHUKH
num. C. A. Xpucruanosunya, r. HoBocubupck

TepmoaHEeMOMETPHI A0 CHX ITOP ITHPOKO MCIIONB3YIOTCS [UIS H3MEPEHUH Cpe-
HUX W IyJTbCAIIIOHHBIX XapaKTePHCTUK MoTOKa. Kak mpaBmIito, B SKCIIEpUMEHTaX
0OBIYHO OTPAHUYHMBAIOTCS OJHUM WIIH IBYMS (OU9€HB PEAKO TPEMs) HACHTUIHBIMH
KaHaJIaMH TEPMOAHEMOMETPOB C OJMHAKOBBIMU THIIAMHU JNAaTYUKOB. J[OCTyIHbIE
KOMMeEpUeCKHe MPUOOPHI SABISIOTCS OTHOCUTEIBHO JOPOTUMH yeTpoiicTBamu. Ho
OHM pacCYMTaHbl HAa HCIOIb30BaHUE Kabemel 10 5 M AnuHON. B HekoTOphIX 3a-
Jladax 3TOW JIMHBI HE JOCTaToyHo. K cokaleHuro, yBeIMYCHUE UTMHBI KaOems
YXy/IIaeT YaCTOTHBIN AMAana3oH U3MepeHus nynbcaiuii. B 0coObIX citydasx 3To
yaaeTcs YCTpaHUTh. B 4acTHOCTH, HOBBIN HA0Op TEPMOAHEMOMETPOB MOCTOSH-
HOTO CONPOTHBIICHUS, KOTOPHIN IIAHUPYETCS HUCIIONB30BATHCS B J1a0OpaTopuu
Ne 14 UTIIM CO PAH, amantupoBaH [uist pabOThl ¢ ATWHHBIMHA KaOemsmu (10
Tpex-4eThIpeX pa3 JUITMHHEe KOMMEPYECKHX) 0e3 3HAYMMOTO YMCHBIICHUS da-
CTOTHOTO JHara3oHa.

B nanHO# paboTe BBHIMOTHEHBI MPOBEPOUHBIC U3MEPEHUS IS TPEX HACHTUY-
HbIX KaHaoB npudopoB CTA-2017 1/2/3 ¢ naeHTHYHBIMU IATYMKAMH C HUTOY-
Koi TommmHON 10 MKM, TOAKITIOYEHHBIE K MpubopaM KabemsMu AnuHHON 18,8,
14, 13 M cooTBeTCTBEeHHO. V3MepeHus clie/ianbl MPH PACIIONOKESHUU TPHOOPOB
JIPYT HaJl IPYTOM JIJIsl ONIPEIeICHUs UX B3aUMOBIIUSHUS, IPU YCTAHOBKE B CTEHI,
a Takke MpH MX Pa3HECEHHOH ycTaHoBKe. V3MepeHUs] MO3BOIWIM OMPEEIUTh
YPOBEHb B3aUMOBJIHUSHUS TaHHOW U3MEPUTEILHON CUCTEMBI.

Hayunblii pyxoBoguress — a-p ¢us.-mart. Hayk, npod. A. JI. KocuHos



VIIK 533.6

3KCHepHMeHTaJ’[BHOC HCCJIeIOBAHUE KJIIOYEBbIX CTAaU
ﬂaMHHapHO-TypﬁyﬂeHTHOFO nepexoaa HHUIUUPYEMOTro
HEOAHOPOAHOCTHIO MOBEPXHOCTHU HA CKOJIL3AIIEM KPbLI€

E. B. Berpos
MHCTUTYT TeopeTuuecKor U MPUKIIaJHON MEXaHUKHU
um. C. A. Xpuctuanouga CO PAH, r. HoBocubupck

B Hacrosmiee BpeMsi HEyCTOHYMBOCTH HMOTPAHUYHOTO CIIOSI HA CKOJB3SIIHX
KPBUIBSIX MCCIIEYETCS JOBOJIEHO MHTEHCHBHO. [0 MMEIommMCst JaHHBIM U3 Hau-
GoJiee OMACHBIX BHEIIHMX BO3MYIIEHHH, ONPEACIAIOMINX MEPexo Ha CKOJb3sI-
IIEM KpbUIE, BBIJEISIOTCS HEOIHOPOJHOCTH IOBEPXHOCTH KpbLIa U BUXPEBbIE
BO3MYIIIEHUS HabOeraromero motoka. IIpu HM3KOH cTemeHH TypOyJlIeHTHOCTH
MOJIOKEHHUE JIAMUHAPHO-TYpOYJICHTHOTO Mepexo/ia Ha CKOJIB3AIIeM KpbLUIe Ompe-
JIeNIAeTCsl HECKOJIBKUMHU dTalaMu: BOCIIPUUMYHMBOCTD, JTMHEHHAS U HETUHEHHas
HEYCTONYMBOCTb NOIPAHUYHOTO CJIOS.

DKCIEepUMEHTHI MPOBOMINCH B adpoauHammudeckoid Tpyoe T-324 ¢ Huzkoi
CTEIeHbI0 TypOyJeHTHOCTH. Jlisi MHUIMANMK JaMHUHAPHO-TYPOYJIEHTHOTO Iie-
pexofa, BBI3BAHHOTO IIEPOXOBATOCTHIO NMOBEPXHOCTH KpbUIa, OBLI M3TOTOBJICH
CHEUHUAbHBI KOHTPOIUPYEMbIH HCTOYHHK — KpyIVasi HakJIelKa AnamMeTpoM
5 MM ¥ BBICOTOW 85 MKM, YCTaHOBICHHBIH BOIHM3H MepeqHeld KPOMKH MOIEIH.
Hamnbonee cunbHBIe aMITTUTYIBI BUXPEH HEYCTOWIHBOCTH MTOTIEPETHOTO TCUCHHS
(HIIT) mabmronanuch BHHM3 IO MOTOKY OT MCTOYHHKA, T. €. 3TO CTAllMOHAPHBIC
BO3MYIIICHHUS, U3MEPEHHbBIE TI0 TpaHCBEpcaJdbHOI KoopanHare. [lonoxenue na-
MHUHAPHO-TYpOYJIEHTHOTO TIepexoia ObUIO HalJIeHO ISl Pa3IMYHBIX CKOPOCTEH
TCUCHHUA U B HCCKOJIBKUX CCUCHUAX.

ITomy4yeHnHble B X0O/i€ HKCIIEPUMEHTA JaHHBIC TMPUTOAHBI AJIS JAETalIbHOM Be-
pudurKanuu COBpPEeMEHHBIX METONOB IpECKa3aHMs JIaMUHAPHO-TYPOYJISHTHOTO
nepexofa Ha CKOIb3AMHUX KpbUIbsiX. OHM NO3BOJIAIOT TAKXKE PEIINTh 3a/1auy BOC-
MIPUUMYHMBOCTH, KOTOpasi BKJIIOYAET MPeoOpa3oBaHHE BOSMYIICHUH OT HEOIHO-
POIHOCTH MOBEPXHOCTH B COOCTBEHHBIC BO3MYIIEHHS MOTPAHUYHOTO CIOS JUIS
Gosee eTaNBHOTO NCCIIEOBAHNMS JAHHOTO BOTIPOCA.

Hayunsrii pykoBoguTens — KaHI. Gus.-Mat. Hayk A. B. lIBanoB



VIIK 536.331

MOZICJ'IHpOBaHPIe MEXaHUYCCKUX H TECIJIOBBIX B03MyHIEHHﬁ
NMpHU NOB€PXHOCTHOM HarpeBe¢ KOHACHCUPOBAHHLIX CPeJ

C. A. I'Bo3zeB
MHCTUTYT TEOpeTUUECKON U MPUKIIAJTHON MEXaHUKHU
um. C. A. Xpuctuanouga CO PAH, r. HoBocubupck

O0pa3oBaHue W pacHpOCTPAHEHNE TEIUIOBBIX M MEXaHWIECKUX BO3MYILCHUI
IIMPOKO TIPEICTABICHO B TIOBCEAHEBHON MPAKTHKE, HAIPUMED, KOHTAKTHBIC B3a-
MMOJZICHCTBHSI B TEXHUYECKUX MEXaHU3Maxy MammHax. [ pazpaboTrkn obpas-
LIOB HOBOW TEXHWKM U 3AIIUTHBIX CPEJACTB HEOOXOAMMO yMETh NMPEACKA3bIBaTh
pe3yabTaThl MEXaHWYECKUX U TEIJIOBBIX BO3/EHCTBUI Ha TBepable Tena. Haryp-
HbI€ HCIIBITAHUSI ¥ M3TOTOBJICHUE OIBITHBIX OOPAa3lOB JIOCTATOYHO 3aTPaTHOE
MEpOIIPUSITHE, TOITOMY MMEETCs HeOOXOMMOCTh YHCIICHHOTO MOJECIHUPOBAHMS
CIICHapHUEeB MOBE/ICHHsT 00pa3IoB.

B pabote ObL1a paccMoTpeHa 0JJHOMEpHast 33/1a4a O MOBEPXHOCTHOM Harpese
TUTACTHHBI (MeTall, KepamMuKa). [oBbIIeHne TeMIeparypbl BHI3bIBACT MOBHIIIE-
HUE JaBJEHUS B IJIACTUHE U, KaK CJIEACTBUE, PACIIPOCTPAHEHUE BOJIH BO3MYIIlE-
HUH. bpITa mocTpoeHa YnciieHHas: MOJIENIb Ha OCHOBE SIBHOW Pa3HOCTHOM CXEMBI
ypaBHEHUI OajaHca Macchl, UMITYJIbCa M SHEPIHU. YpaBHEHNUs OanaHca 3aMbIKa-
JIMCh YPAaBHEHUSIMU COCTOSHHSI M TIPOLIECCa YIPYyTo-INIAaCTUYHOCTH. B pacderax
ObUTH y4TEeHBI (ha30BbIE TIEPEXOIbI, B YACTHOCTH, IIPH MOBBIILICHUH TEMIIEPATypPhl
TBEPAOE TEJIO MEPEXOAMIO B KHIKOE COCTOSHHE, a 3aTEM M3 KHUIKOTO COCTOS-
HUS B Ta3000pa3HOe. YUHUTHIBAJICS M OOPATHBINA MEPEXo]] 3 )KUIKOTO COCTOSHHS
B TBepaoe. bbutn momydeHsl pacpeieneHus AaBIeHNs U TeMIIepaTypsl Mo Tely.
Takoxe ObLIM TOCTPOEHBI (ha30BbIC JHArpPaMMbl HEKOTOPBIX METAIIIMYECKHUX U Ke-
paMHUYECKUX MaTepHasoB.

Hayunslii pyxoBogurens — kanj. ¢pus.-mar. Hayk E. 1. Kpayc
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IKcnepruMeHTaIbHOE Heclel0BaHNe TT0J1eil CKOPOCTH
B BUXpeBoii Tpyoe Panka — Xuima metonom JIJTA

M. P. l'opauenko, /1. I1. Ezenneena
Wucrutyt teruodusuku um. C. C. Kyrarenanze, r. HoBocubupck

B pabote 3KkCriepuMEHTAIBHO HCCIEAYeTCsl SHEPropas/ieiieHle B ra3oinHa-
MHYECKOM ITOTOKE B BUXPEBOil TpyOke Parka — Xumma. D1oT 2 ¢eKT, Ha3bIBa-
embIii 3 dexrom Panka, 1o cux mop He MMeEeT aIeKBaTHOTO (PU3UIECKOTO OOBSIC-
HEeHHs. JTO CBA3aHO C HEIOCTATKOM JJOCTOBEPHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX
0 pacmpeeIeHuH CKOPOCTH M TEMIEepaTypbl BHYTPH BUXPEBOH TpyOsl. B cBs3n
C 3TUM Upe3BbIYaiHO BOCTPEOOBAHO OOCTOSITENBEHOE SKCIIEPUMEHTAILHOE UCCIIe-
JIOBaHME HECTAI[MOHAPHOTO TeUEeHNUs B TpyOe PaHka, KoTOpoe MOIio Okl MPOINTh
CBCT Ha MPOUCXOXKICHHUE dPPeKTa.

Pabora HampaBieHa Ha MCCleAOBaHHME IMOJeH CKOPOCTH BHYTPHU BUXPEBOH
TpyOb! Panka — Xwuiia MeTooM J1a3epHOM JIOTIIEPOBCKON aHEMOMETPHH.

B pabote Tpyba Panka — Xwuima cOCTOMT W3 ABYXILEIEBOTO 3aBUXPUTEIS
1 pabouero kKaHaja. XOJOMHBIN BBIXOA M3 BHXPEBOI TPYOBI BEHIIOJHEH B BUE
LWTMHPUYECKOTO KaHalla, a TopsYnii — B BUJE paauaibHoro muddysopa. Ceue-
HHUe paboyero KaHalla IMpeICTaBIsIeT co00i KBampaT co cropoHoit 34 mm. Teruro-
M3OJIAIHS OTCYTCTBYeT. Paboumii KaHAT COCTOHT M3 TPEX CEKINH, KaKaast u3 KO-
TOPBIX UMEET /IBA ONTUYECKUX CTEKIIIHHBIX OKHA C TIPOTHBOIIOJIOKHBIX CTOPOH.

ITocTpoeHa KapTa peXMMOB IIPHU M30BITOYHOM JABIEHHM Ha BXoxe OT 1 1o
6 Oap. Kapra pexxumoB nokasasna, uto ekt pasziesneHus TeMIepaTyphl B Ta-
KO BUXPEBOIi TpyOe HaOII0aeTCsl OTUYETINBO, XOTS 9PPEKTUBHOCTD pa3/ielieHHs
B TI0JITOPA pa3a MEHbIIIE, YeM B BUXPEBOM TpyOe ¢ KPYrOBBIM IOIIEPEUHBIM Ceue-
HHUEM C AMaMETPOM TPYObI, PaBHBIM CTOPOHE KBaJpara.

JlmarHoctuka moss CKOpocTH mpoBeneHa MeTonoM JIJIA B LeHTpanbHOM
IUIOCKOCTU. Bce TpH KOMIIOHEHTBI CKOPOCTU M3MEPEHBI B TPEX MONEPEUHBIX Ce-
YEHUSIX [EHTPAIbHON TUIOCKOCTH (BOJIM3M 3aBUXPUTEN, B IEHTpE pabodero Ka-
HaJla ¥ BOJIM3H ropsdero BbIxona). M3MepeHs! myabcaliy KOMIIOHEHT CKOPOCTH.
MakcuMyM Iy IbCALIMOHHBIX aMIUTUTY HaOIr0AasICs BOJIM3H IPaHHIIBI 00paTHOTO
1 TIPSAMOTO TeYCHUH. MaKCHMyM OKPY>KHOW KOMIIOHEHTHI CKOPOCTH HaOItomacs
Ha PACCTOSHUM OJHOTO KaimuOpa oT 3aBuxputeis. Ilnomans oOpaTHOro noroka
JIOCTHTala MIOCKOCTH TOPSIYEro BeIX0AA. B cpejHeM TeueHun UPKYIISIIHOHHBIX
30H HE HaOJIIOIaI0Ch.

Hayunble pykoBoauTenu — JA-p TeXH. Hayk, npod. B. I. Menenunn,
kaH. TexH. Hayk U. K. KaGapanu



VIK 532.5.032
YucsieHHOE Moie/INPOBaHNe 00TeKaHUsSI THAPONPOduIsA

E. . laysHraysp
HoBocubupckuii TocynapcTBeHHBI YHUBEPCUTET,
Wucruryt teruoduznku CO PAH, . HoBocubupck

CoBpeMEHHOE COCTOSHUE BBIYHUCINTEIBHBIX TEXHOJIOTHH TO3BOJISIET TPOBO-
JIUTH BBICOKOTOYHBIC YMCIICHHBIE PACUETHI IS TPEJCKa3aHUs XapaKTEePUCTHK
TEUYEHUH B 3a7adax OOTEKaHWs IMPH JOCTATOYHO BBICOKMX yHclax PelfHonbmca
(Re). IIpsamoe unciennoe mopenuposanue (DNS) ypaBaennit HaBre — Crokca
BMeECTe C MeTooM KpymHBIX Buxper (LES) aBnstoTcs Haae)KHBIMUA HHCTPYMEH-
TaMM OIMCAHUS HECTAllMOHAPHBIX TYPOYIEHTHBIX OTOKOB. 3a MOCIIEIHHUE IBal-
LIaTh JIET B 3TON 00JaCTH MPOU30IIEN CYIIECTBEHHBIH IPOrpece, YTO OTPA3HIOCH
B UMCIOHIUXCA B JIMTEPATYPC OMHUCAHUAX BAJTUJIUPOBAHHBIX YHCICHHBIX pacye-
TOB B 00mactu Re = 10° — 10°, mOCTPOCHHBIX MO CKOPOCTH HATEKAFOIIETO TOTOKA
U JJIMHE XopAbl Kpblia [1-4].

MBI uccrenyeM 3aaady o0TekaHus ruaponpoduis npu Re = 2,7 x 10°, npume-
HSIsL METOJI CTIEKTpajIbHBIX d1eMeHToB B Kozie Nek5000 [5] u LES npu pasnmuuabix
yriax araku. Vcnonb3ys 6onee 10° crieKTpaibHBIX JIEMEHTOB U Pa3IUYHBIN T0-
PSIIOK TIOJIMTHOMOB, MBI M3y4aeM BIMSHHE OOKOBBIX CTEHOK Ha MPOIECCHI JIAMH-
HapHO-TypOYJICHTHOTO TIEPEX0/a, a Takke YPPEKTHI, CBI3AHHBIC C BETMIUHOHN yIiia
araky. YMcIeHHbIE pacyeThl MOCIYKaT AOMOTHUTEILHBIM HCTOYHNKOM HH(OpMa-
LM O TEYEHMSIX, NCCIIELYEMbIX SKCIEPUMEHTAIbHO B IHCTUTYTE Terutou3uKy.

Pabota nojaepkaHa rpaHTamMu POOU No 17-08-01199-a
u 18-38-00907-mol_a.

1. Jensen K. Large-eddy simulation of flow around a NACA 4412 airfoil using
unstructured grids. CTR. Annu. Res. Br. 1996. P. 225-232.

2. Shan H., Jiang L., Liu C. Direct numerical simulation of flow separation
around a NACAO0012 airfoil // Comput. Fluids. 2005. Vol. 34. P. 1096-1114.

3. Rodriguez I., Lehmkuhl O., Borrell R., Oliva A. Direct numerical simulation
of a NACAO0012 in full stall / Int. J. Heat Fluid Flow. 2013. Vol. 43. P. 194-203.

4. Hosseini S. M., Vinuesa R., Schlatter P., Hanifi A., Henningson D. S. Direct
numerical simulation of the flow around a wing section at moderate Reynolds
number // Int. J. Heat Fluid Flow. 2016. Vol. 61. P. 117-128.

5. Deville M. O., Fischer P. F,, Mund E. H. High-order methods for incom-
pressible fluid flow. Cambridge University Press. 2002.

Hayunpblii pyxoBoguTens — KaHj. ¢pu3s.-mar. Hayk P. Y. MymispkaHoB
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Onruyeckasi ITMArHOCTHKA MOTOKA BO3ayXa B paciripeaejiuresie ra3oBbix
MOTOKOB VISl YCTAHOBOK KATAJUTUYECCKOI'0 06e3sapamnnaﬂuﬂ BblﬁpOCOB

JI. 1. Ezenneena, M. P. Topauenko, C. B. Kakaynun
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
HoBocubupckuii rocynapcTBeHHbIN TEXHUYECKUN YHUBEPCUTET

CoBpeMeHHOI1 Tpo01eMoii B 001aCTH HKOJIOrMIeCKOi O€3011aCHOCTH SIBISIETCS
CHIDKEHIE BRIOPOCOB BPEIHBIX BEMIECTB B aTMOc(epy. B pamkax 3Toit mpobieMsr
AKTyaJIbHO CO3/IaHNE KOMITAKTHBIX, SHEProd(p(heKTUBHBIX KaTATUTHIECKUX yCTa-
HOBOK JUIsl 00€3BPEXUBAHMUS TA30BBIX BHIOPOCOB JIETYUNX OPraHMUECKUX COCIH-
HeHull. KiroueBbIM KOMIOHEHTOM TaKHX YCTAHOBOK SIBIISIETCS KaTaJM3aTOPHBIN
KapTpu K. DHHEKTUBHOCTL €ro pabOThl 00CCIICUYUBACTCS MOAYCH B KapPTPHIDK
ra3oBOro OTOKA C PABHOMEPHBIM I10JIEM CKOPOCTEN. B CBsI3u ¢ 3TUM upe3BbIyail-
HO BOCTpeOOBaHO YKCIIEPUMEHTAIILHOE UCCIIEIOBAHNE TEUCHUS B MAKeTe pacipe-
JIeJICHNUSI Ta30BBIX TOTOKOB.

Pabora HampaBieHa Ha pa3pabOTKy MakeTa paclpeieinTeNs Ta30BbIX MMOTO-
KOB JIUISI KaTaJIUTHYECKOTO 00€3BpEKMBAHNSI Ta30BBIX BEIOPOCOB.

Jnst obecniedennss 3(QEKTUBHOCTH PaBHOMEPHOIO PACIIPEACIICHUS TI'a30BO-
TO MOTOKA B KaTaJIUTUYECKOW YCTaHOBKE pa3pabOTaH M CO3/1aH MAKeT pacripesie-
JIUTETISI Ta30BbIX MOTOKOB M a3POAMHAMUUYECKNN M3MEPUTEIBHBIN CTEH]T I €ro
UCTIBITAaHUHA. MakeT COCTONT M3 CISAYIOINX OJIOKOB: CEKIMS CMECHUTENS, CeKIHs
KOHTPOJIsI, TOBOPOTHOE YCTPONUCTBO, CEKIHs Karanu3aropa, y3ei (popcynku. Kon-
TPOJIUPOBATNCH MAcCCOBBIE PACXOJBI MTOTOKOB BO3IyXa, TEMIIEPAaTyphl B MOTOKAX
1 riepenaabl JaBJICHUA Ha KaTAJIUTUYCCKOM KapTPpHUIKE Y ITIOBOPOTHOM yCTpOﬁCTBe.

[Tocie noBopoTa TedeHUe MPUOOpPETAET CTPYHHBII XapakTep ¢ 30HOI penup-
KYJISALUH, YTO HETaTHBHO CKa3bIBAETCSl Ha paboTe KaTaJUTHYECKOTO peakTopa.
Koppekuust 1mosst CKopocT BHYTPH HOBOPOTHOTO YCTPOMCTBA OCYIIECTBISLIACH
IyTeM BCTaBKHM KPBUIOBHIHBIX Npoduieid. PacnpeneneHne cKOpocTH KOHTPO-
JIMPOBAJIOCH METOJIOM JIa3€PHON JIOTUICPOBCKOH aHEMOMETPHH, PEaN30BaHHOTO
B xomiutekce JIAJI-078, nponssenennoro B nncruryre temiopusukn CO PAH.
Komrieke 1o3BossieT n3MepsTh OTHOBPEMEHHO JIBE TIPOEKIINH BEKTOPA CKOPOCTH
B muarazone 0,001 ... 400 M ¢ ommbkoii, He mpeBsimatroniei 0,5 %. [Toxydens
pO(GUIN CKOPOCTH B MONEPEUHBIX CEUEHHUAX BAOJIb JIMHUHM CUMMETPHH, B TIPs-
MOJIMHEWHOM y4acTKe U B 001aCTH MOCIIE TIOBOPOTA IIOTOKA O/ IPSIMBIM YITIOM.
B pesynbrare ObUT CO3MaH MaKeT PACHpPEACTUTENS Ta30BBIX IIOTOKOB C MPABHIIb-
HBIM paclpe/ieJICHueM IoJIel CKOpoCTH Ut d(PPEKTUBHOM pabOThl KaTaluTHye-
CKOHM yCTaHOBKH.

Hayunblii pykoBogurens — kanj. TexH. Hayk . K. Kabapnun
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VIIK 532.5.032

CrieKTpaJibHbIii IepeHoc IHEPTruM B TYPOYJIEHTHBIX CTPYSIX
¢ MepeMeHHOI MJIOTHOCTHIO

B. A. UBamenko
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucruryt teruoduznku CO PAH, r. HoBocubupck

TypOyneHTHBIE TIOTOKHM BKJIIOYAIOT B CEOsl MHOTO PA3IMYHBIX MaciTaboB
JIBUDKEHUS, KOTOPBIE B3AaUMOJAEHCTBYIOT HEIMHEHHO, YTO CO3AAET TPYIHOCTHU IS
onucanus cucteMsl. OnpenenéHHbIe YIPOIIEHH 00 OHOPOJHOCTH U H30TPOII-
HOCTH TIOTOKA TIO3BOJIAIOT MOJYYUTh pa3Hble Koppensiuu. OHU ONHCHIBAIOTCS
YpaBHEHUSIMHU, MOTYYEHHBIMHU Ul CTPYKTYPHBIX (DyHKIHI, KOTOpBIE XapakTe-
PHU3YIOT B3aUMOCBSI3b MEKIY Pa3HbIMM TOYKAMHU B IIPOCTPAHCTBE U BPEMEHHU.
YpaBHEHUsI CTAaHOBSTCS 00JIee CIOKHBIMU YIS CITydasi aHU30TPOITHOM U HEOHO-
poaHoil TypOyneHTHOCTH. OHAKO KTOYHBIE» YPaBHEHHUsI, TIOXOKUE HA YPaBHEHUE
Konmoroposa juis citydast OAHOPOIHON M30TPOIHOM TypOYJIEHTHOCTH, BCE eI
MOTYT OBITH 3aIIMCaHbI U MPOAHATN3UPOBAHBI.

V3MeHeHne IUIOTHOCTH TPUBHOCHT HOBBIE (PU3MYECKHE MEXaHU3MBI, KOTO-
pble CHJIBHO BJIMSIOT Ha XapaKTepHCTHKH MOTOKa. HemaBHO [2] ObLT monydeH
Pa3BUTBIN MOAXOJ, KOTOPBII PACIIMPSAET NPEKHUE METOIBI HA CITydail mepeMeH-
HOW TIJIOTHOCTH JUIS OMHUCAHUSI JBYXTOYECUHBIX KOPPEISIMN JUId CTpaTH(UIH-
poBaHHOHN TypOyneHTHOCTH. B Hamieii paboTe MBI aHATH3UpyeM ypaBHEHHS Ha
CTPYKTYpHBIE (YyHKIHHU B CIy4ae aHU30TPONHON HEOJHOPOAHOW TypOyIEeHTHO-
CTH, HCTIONB3Ysl METO IPSMOTO YHCICHHOTO MOCINPOBAHUS 11 TypOyIeHTHBIX
CTpYH ¢ MEPEeMEHHOH TUIOTHOCTHIO. MI3MeHeHHe MIIOTHOCTH 00eCIeunBaeTcs my-
TEM CMEILCHUSI PAa3IHYHBIX Ta30B (BO3IYX, YIIEKUCIbIH ra3, renuil). Mbl n3ydaem
CHEKTPAJIBbHBINA EPEHOC SHEPTHUH U BIIUsIHNE 2P ()EKTOB aHU30TPOIIHMH U TIEpEMEH-
HOH IJIOTHOCTH HA pa3lINuHbIe cllaraeMble ypaBHeHHH OanaHca.

Pabora BeImonHeHa Ipu moanepkke rpaHTa Poccuiickoro HaydHoro ¢oHnua
Ne 14-19-01685.

1. Hill R. J. Exact second-order structure-function relationships // J. of Fluid
Mechanics. 2002. V. 468. P. 317-326.

2. Kurien S., Smith L., Wingate B. On the two-point correlation of potential
vorticity in rotating and stratified turbulence // J. of Fluid Mechanics. 2006.
V. 555. P. 131-140.

Hayunplii pykoBoguTens — KaHj. ¢pu3s.-mar. Hayk P. 1. MymispkanoB
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VIIK 532.526

IKCNepUMEeHTAIbLHOE HCCIIeI0BaHNe B3aNMO/IeliCTBHSA
NMAaJAI0MHX CJIa0bIX YIAPHBIX BOJIH HA CBEPX3BYKOBO# NMOrpPaHMYHBII cJI0ii
IJIOCKOH 3aTyIUICHHOI Mu1acTUHBI npH ynciae Maxa M = 2,5

B. JI. Kowapun
MHCTUTYT TeopeTuuecKor U MPUKIIaJHON MEXaHUKH
um. C. A. Xpucrtuanosuga CO PAH, r. HoBocubupck

B paboueii qacTu adponnHAMHYECKUX TPYO Ha MOJIEITH MOTYT BO3/I€HICTBOBATh
KBa3UCTAI[IOHAPHBIEC BO3MYILCHNUS B BUAE CIIA0BIX yapHBIX BOJH. MccnenoBanus
BIMSHUA cHa0BIX yAApHBIX BOJH MPOBOAWINCH B paborax [1-2], B KOTOPBIX
ObUIO BBISBICHO, YTO clla0ble yAapHbIE BOJIHBI OKA3bIBAIOT CUJIBHOE BIMSHHUE Ha
CBEPX3BYKOBOU IIOTPAHUYHBIN CIIOH.

JlanHas paboTa MOCBSIIEHA AKCIIEPUMEHTAIBHBIM HCCIICIOBAHUAM B3aHMO-
JIEMCTBHS MAJAIOMINX CIa0bIX yAapHBIX BOJH Ha MOTPAHUYHBIN CJIOW TUIOCKOW
IUTACTUHBI C 3aTYIUIEHHON nepeaHel KpoMkoil mpu uuciae Maxa M = 2,5 u Hyne-
BBIM YTJIOM aTaKH, PaJUycC 3aTyIICHUs NepeAHeN KPOMKHU COCTAaBISI I = 2,5 MM.
DKCIeprMEeHTaIbHOE 000pY/I0BaHKE, TOCTAHOBKA SKCHEPHMEHTa M METO/IbI 00-
paboTku noxpoOHo onmcansl B [1]. st co3manus napsl caadbIX yAapHBIX BOJIH
UCTIONB30BasIach Kielkas jgenta [IBX, koTopas BEpTHKAIBHO yCTaHABINBAIACh
Ha OOKOBOH cTeHKe paboueii yacTu TpyOsI.

[TpoBeneHHbIE UCCIEIOBAHUS [TOKA3aIM, YTO MPU MOMAAAHUK CIa0BIX ynap-
HBIX BOJIH Ha MEPEAHIOI KPOMKY 3aTyIJIEHHOH IUIACTUHBI B IOIPAHUYHOM CIIOE€
00HapyKUBAIOTCs 00JIACTH BO3MYILEHHOTO TeueHus. B 00rmacTsix BO3MyIIEHHOTO
TeueHus1 00HAPYKMUBAIOTCSI BRLICOKOMHTEHCHBHBIE THKH. [lokazaHo, 4To Hanbob-
IIMHA YPOBEHb IyNbCAIMi MAacCOBOTO PAacXoAa B MOTPAHHYHOM CJIO€ BO3HUKAI
0J1 BO3ICHCTBUEM 3aHero (GppoHTa c1aboi yAapHOH BOJIHBIL.

HccnenoBanne BBITIONHEHO NpH (huHAaHCOBOW nopaepkke PODU B pamkax
HayuHoro npoekra Ne 16-01-00743.

1. Vaganov A. V., Ermolaev Yu G., Kolosov G. L., Kosiniv A. D., Panina A. V.,
Semionov N. V. Impact of incident Mach wave on supersonic boundary layer //
Thermophysics and Aeromechanics. 2016. V. 23. Is. 1. P. 43-48.

2. Yermolaev Yu. G., Yatskih A. A., Kosinov A. D., Semionov N. V., Kolo-
sov G. L., Panina A. V. Experimental study of the effects of couple weak waves on
laminar-turbulent transition on attachment-line of a swept cylinder / AIP Conf.
Proc. 2016.

Hayunblii pykoBogurens — a-p ¢us.-mart. Hayk, npod. A. JI. KocuHos
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VIIK 533.6.071.4

MopennpoBaHue Te4eHHs] B UMIYJIbCHOI
aspoanHamuyeckoii Tpyoe UT-302M

A. 1. Kyrenosa
MHCTUTYT TEOpeTUUEeCKON U MPUKIIATHON MEXaHUKHU
um. C. A. Xpucrtuanosuya CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHHBEPCUTET

B paboTe BBIOTHEHO YHMCIEHHOE MOJEIHUPOBAHUE HECTAI[IOHAPHOTO Tede-
HUS B TPaKTe adpoauHaMudeckoit Tpyost (AZlT) uMImynbcHOTO THITA Ha IPAMEpE
ycranoBku U T-302M. [{ukn paboThl TOZOOHBIX YCTAaHOBOK SBISIETCS OCTATOU-
HO CJIO’KHBIM M BKJIIOUAET B CE0sI IIPOLIECCHI 3IEKTPUUECKOT0 pa3ps/a B 3aKPbITON
Kamepe, UCTEUEHHs raza ¢ APOCCETHPOBAHUEM, YCTAHOBICHHE CBEPX3BYKOBOTO
TCUCHUSA B COIUIC U B OKPCCTHOCTHU MOACIHN, TCUCHUEC T'a3a IMPpU NMEPEMEHHBIX I1a-
paMeTpax TOPMOXKEHHUSI ¥ CPBIB CBEPX3BYKOBOTO PEXKUMa. DTHU SBJICHUS COIPOBO-
JKJIAI0TCSl HECTAIIMOHAPHBIM TEII000MeHOM rasa co creHkamu A /1T, koTopslit Mo-
JKET OKa3bIBaTh 3HAUUTEIILHOE BIMSIHUE HAa XapakTep TeueHus. B cuity KopoTkoro
BPEMEHH ITyCKa, HECTAIIMOHAPHOTO TOBEJICHUS XapaKTEePUCTHK MOTOKA, a TaKXkKe
BBICOKOH TEMIIepaTypbl TOPMOJKEHHUSI B yCTAHOBKAX TAKOTO THIA CPEICTBA JHa-
THOCTUKH TEYCHUS 3HAYUTEIILHO OTpaHUYCHBI. Pa3BUTHE BBHIYMCIUTENBHON TEX-
HUKH K HACTOSIIIEMY BPEMEHH ITTO3BOJISET PACCUUTHIBATD TTOIHBIN IIUKJ paboThI
YCT@HOBKH C TIPHEMIIEMBIMH YIIPOIIEHUAMH. [103TOMy BO3HHKAaEeT BO3MOXHOCTh
CYILECTBEHHO MOBBICHTH HH(YOPMATHBHOCTD a3POAMHAMHYECKOTO SKCIIEPUMEHTA
IMyTEM MMPOBEACHUA YUCIICHHOTO MOJACITIUPOBAHUA IJIA TEX KE yCHOBHﬁ.

Llenb vccieoBanusi — CO3/1aHHE BBIYMCIUTEIBHON MO adpoMHAMUYe-
ckoit Tpyost UT-302M, ninn «Buptyansaoit A T», a1 MopennpoBaHust yCIOBHIA
HKCIIEPUMEHTA U BBINTOJIHEHHS MOJICpHU3alUK ycTaHOBKH. OCHOBHas 3aj1a4a —
BBITTOJTHEHHE PacyeToB pabovero MUKJa YCTAHOBKH JUIS TUTIOBBIX YCIOBHH 9KC-
NeprMEHTA.

Hcrionb3yst BEIYMUCIUTENBHBIN MakeT Ansys ¢ THAPOAMHAMHYECKHM pelia-
tesiem Fluent, BBIMONHANMCH pacyeThl TEYCHUS B adpOJHMHAMHYECKOH TpyoOe
UMITYJIbCHOTO THMA. BbUTH MccnenoBanbl 0COOEHHOCTH 3aIlyCKa yCTaHOBKH, BbI-
TIOJTHEHBI PACYEThl HECTAMOHAPHOTO UCTEYCHUS ra3a U3 (popKkaMepsl depes mpo-
(GUIMPOBAaHHOE COIUIO ISl PA3IMYHBIX BAPUAHTOB KOMIIOHOBOK YCTaHOBKH, HC-
cllefloBaHo BIMAHUE TU(Py30pa HAa NPOAOILKUTEIBHOCTE pexkumMa. Kpome Toro,
OBLIO M3yUYEHO PACIIPOCTPAHEHHE HEOHOPOIHOCTEH TEUSHNUS B HECTAIIOHAPHOM
MIOTOKE BO BPEMsI 3aIlyCKa yCTAaHOBKH.

Pa6ora nognepxana rpantom PODU Ne 18-01-00536.

Hayuns1ii pyxoBomurens — kaHJ. (u3.-mar. Hayk A. A. CuiopeHko
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VIIK 677.494.7

H3zyyenue ¢peHomena cHMKeHUs 3PPeKTUBHOCTH (PUIAbTpaALUHU
BOJIOKHUCTBIX (PMJIBTPYIOLLKX MaTepHaI0B
IIPHU 3arpsi3HEHUH KaleJIbHbIM a3P030JIeM

A. C. Jlebenes, K. B. Konopanos, 1. A. Mux
HoBocubupckuii rocy1apCTBEHHbIN YHUBEPCUTET,
00O «Tuon NHXUHUPUHTY,
HoBocubupckuii rocyiapCcTBeHHbIH TEXHUYECKUH YHUBEPCUTET

WHTepec Kk GUIBTPYIONIMM MaTepuanaM BbI3BaH, B IIEPBYIO OYEpesib, Hapac-
TaroIeil mpoOaeMoi OYMCTKY BO3AyXa KaK B IMPOMBIIIIEHHOCTH, TaK U B OBITY.
CoBpeMeHHbIE JINCTOBBIE BOJIOKHUCTBIE (DHIBTPYIOLINE MaTepHabl XapaKTepH-
3YIOTCS1 BBICOKOM INIOTHOCTBIO U HU3KOM IPOYHOCTHIO. J[J151 1OCTHXKEHUS IpUEM-
JIEMBIX MOKa3areseh nepemnaaa qapacHust 1 3Q(HEKTUBHOCTH HUIIBTPAIMH, MaTe-
puan GopMHUpyeTCs B BUJIE TOHKHX TOQPHUPOBAHHBIX JINCTOB, 3aKJIIOYCHHBIX B He-
CYIIMI KOPITyC, YTO JIOMOJIHUTEIBHO YBEINYMBACT IIEHY KOHEYHOT'O ITPOIYKTa.

B kadecTBe ajnbTEepHATHBHOTO PEIICHHUs 0003HAUYCHHBIX HPOOJEM, BIEpPBBIC
noyuen HEPA-punstp (High Efficiency Particulate Air) o0bemuo# (umbsrpa-
IIMM HA OCHOBE KAPKACHBIX BOJIOKOH MHKPOHHOI'O JHaMeTpa M (HIBTPYIOIINX
BOJIOKOH CYOMHKpPOHHOTO auamerpa. [Ipon3BOICTBO KapKacHBIX BOJOKOH OCY-
IIECTBISIETCS. METOIOM SKCTPY3UH paciulaBa MOIMIPOITIIICHA Ha BPAIIAIOIIYIOCs
mymo. OuIbTpyIoIMe BOJIOKHA U3TOTaBIMBAIOTCS METOIOM 3MIEKTpodopMoBa-
HUSI — BBITSATUBAHUS PAcTBOPA MOJMMEPA 3IEKTPUUIECKUM I0JEM C HOCIEaYIo-
MM OCaKACHHEM Ha CPOPMHUPOBABIIHMICS CII0I KapKaCHBIX BOJIIOKOH.

Ha ocHoBaHMUM aHHOTO TIO/IX0/1a pa3paboTaHa METO/IMKA ITOIYYCHHs MaTepH-
aja ¢ MJIOTHOCTBIO pacrpeeseHus] CyOMUKPOHHBIX BOJIOKOH, BO3PACTAIOLIEH MO
HAaIpaBJICHHUIO MOTOKa (PMIIBTPYEMOTO BO3/1yXa.

Pa3paborana MeTo[MKa peCypCHBIX HCIBITaHUH, BKIIOYAromas B ceOs mo-
clIe/IoBaTeIbHOE 3arpsisHeHNE MaTepuaiia asposoiieM. [IpoBeneHo uccieoBanme
BIIASTHUS OCAXICHHBIX a9PO30JIbHBIX YaCTHII HA CTPYKTYPY CI0EB CyOMHKPOHHBIX
GUIBTPYIONMX BOJIOKOH. VccieoBanue MorydeHHBIX 00pa3IioB ¢ IPaAneHTHBIM
HaHECEHHEeM (WIIBTPYIOIETO BOJIOKHA ITOKA3aJ0, YTO TPAJMEHTHBIH Marepual
nMeeT OONBIINH pecypc GUIBTPAIIH IO CPaBHEHUIO ¢ 00pa3maMu ¢ paBHOMEp-
HBIM HaHECEHHEM BOJIOKOH.

HayuHblii pykoBoauTeNlb — Kau. (pu3.-Mat. Hayk, goueHT B. H. Topes

15



VIIK 533

3KCHepl/lMeHTa.ﬂbH06 HUCCJICI0BAHHEC UHULIMUPOBAHUSA IT'OPCHUSA
B CBEPX3BYKOBOM IMOTOKE MYTEM HHIKCKIIUA
B HETO MOIEPEYHO Hal’[paBJ’leHHOﬁ )IeTOHaIIP[OHHOﬁ BOJIHBI

A. A. JluTBuHIICBa
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

Llenbro paboTHI SIBISIETCS M3yYEHHE MTPOLIECCOB MHUIMMPOBAHNS XUMUUECKUX
peaknuii B CBEpX3BYKOBOM IIOTOKE ITyTEM MH)KEKIHH B HETO JICTOHAIIMOHHON BOJI-
HBI ¥ TIEPECTPOIKH MMOTOKA TPU TaKOM BO3ACHUCTBUH. B pabore mpuBoasaTcs pe-
3yJbTaThl HKCIEPUMEHTAIbHBIX UCCIICJOBAHUN BO3JEHCTBUS Ha CBEPX3BYKOBOM
MIOTOK KHCJIOPOA-BOAOPOAHON CMECH MHKEKTHPYEMBbIM B HErO IOTOKOM, I'€He-
PUpPYEMBIM JIETOHALIMOHHON TPYOKOH, yCTAaHOBICHHOW B CTEHKE CBEPX3BYKOBOTO
KaHaa.

DKCIIepUMEHTHI IPOBOAMUINCH HA UMITYJIbCHOM CBEPX3BYKOBOW a’popnHaMMU-
YecKol ycTaHOBKe ¢ (opkamepoil mocTostHHOro oowvema. Yuceno Maxa moroka
M =4, naBnenue ropmoxxenus 1o 1 MIla, remneparypa Topmoxenus 293 K. B ka-
yecTBe padouero Tesa UCIOIb30BaAIMCh KHCIOPOA-BOIOPOIHEIE cMecH. B crenke
CBEPX3BYKOBOT0 KaHana cedeHueM 70 x 70 MM? ycTaHaBIMBAIACh JICTOHALMOH-
Hast TpyOKa, MHKEKTHPYIOIIAst B IOTOK CTPYIO NPOAYKTOB JCTOHAIINH.

OKCIepUMeHTaIbHasl yCTAaHOBKA OCHAIEHA CHCTEMOW JHAarHOCTUKH, B KOTO-
PYIO BXOAAT ICKTPUUIECKNE 30HABI JUII M3MEPEHUSI CKOPOCTH JIETOHAI[MOHHON
BOJIHBI B JETOHAIIMOHHON TPyOKe, MHOTOKAaHAJIbHAsl CHCTEMa PErHCTPAIN Bpe-
MEHHBIX 3aBHCUMOCTEH JaBJICHUI, TeH301aTYMKN ¢ TuddepeHIanbHbIMI YCH-
JUTETSIMH CTaTUYECKUX aBJICHHUH B KaHAJIe ¥ IaBICHUS B JO3BYKOBOW YacTH COII-
J1a, Mbe30JaTUYUKH JJIsl PErHCTPAIlMK aMILTUTY/Ibl ()POHTOB JABJICHUSI HA CTEHKY
kaHana. /Iy nmoyueHns: TEHEeBBIX KapTHH MOTOKa yCTaHoBJIeH npubdop Teruiepa
¢ auameTrpoM rmyuka 125 mm. PeamisoBansl 1Ba crioco0a moirydeHus: H300paske-
HUIl: B IEPBOM B Kaue€CTBE UCTOYHMKA CBETA UCIIOJIB30BAJICS MOJIYPOBOIHUKO-
BBIIf J1a3ep, BO BTOpoM npuMeHsuicss RGB-cBeToaunon, no3Bomsromuil MoIyYuTh
TpH TEHEBBIE KAPTHHBI, pa3HECEHHBIE 110 BPEMEHH Ha 33JaHHYIO BEJIMUHHY.

[TpumeHsBIINECST METOABI U3MEPEHUI MTO3BOJIMIIN TTOJYYNUTH MEPBBIC SKCIIE-
pUMEHTAIbHBIC JJaHHBIC 00 MHUIIMMPOBAHUH TOPCHUS B CBEPX3BYKOBOM ITOTOKE
MyTeM MHXEKIUH B HETO MONIEPEYHO HAPABICHHON JICTOHAIIMOHHON BOJIHBI.

Hayunbrii pykoBoauTeb — KaH. (pus.-mart. Hayk . A. [To3aHsakoB
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VIIK 531.38
MaTeMaaneCKoe MO}IeJ’alOBaHl/le l"eTepOl"eHHle cpez[

A. B. Mumma
MHCTUTYT TeopeTuuecKol U MPUKIIATHON MEXaHUKHU
uM. C. A. Xpuctuanosuua CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

PabGora numeeT OTHOMIEHNE K MPOOIEMaM TEOPETUIECKOTO OMMCAHUS TeTepo-
TEHHBIX Cpe]l.

Ha ocHOBe rumoressl 0 Texe CpaBHEHHs TEJIO CPaBHEHUS €CThb A(P(PEKTHB-
Has cpexa. MeTomoM BapHaIuii moirydeHs! 3¢ ¢GeKTUBHBIC KO3(DPHUINEHTEH, a He
BIJIKA, KaK paHee. Takke MOKa3aHO, YTO CTATUCTUYECKHE METOABI M METO]] ca-
MOCOIJIACOBaHUS MPUBOAATCS K UACHTHYHBIM (P ()EKTUBHBIM KOADPHULIHEHTAM.
Amnanun3z 3¢ dexTHBHBIX K03()(UIMEHTOB MMoKa3asl Hannyue (pa3oBoro nepexozaa
B MEXaHMUYECKUX CMecCsX (Halpumep, MeTaI—IUdJICKTPUK) U HaJIudhe Hecy-
mei ¢asbl.

Jlemaercsi akLEHT Ha METOJEC yCJIOBHBIX MOMEHTOB, TaK Kak B paMKax 3TOW
TEOPHH B PsAfie CIy4aeB MOIydaroTcs 3()(EeKTUBHBIE YPaBHEHHS C COOTBETCTBY-
1omuMH 3(QHEeKTHBHBIME K03 DUIIMEHTaMu TSl Cpelibl B LETIOM, H JUIS KaX10H
(a3sI OTAETHHO.

OmnmncaHo MoBeieHNE MUKPOHEOAHOPOIHBIX CHCTEM C HECyIel *KNUAKOH, ra-
30BOH (ha3oH, mepexo] OT HecyIeH KXUAKor (a3sl K Hecymel TBepaol dase u,
COOTBETCTBEHHO, OIMCAHME Cpell ¢ Hecymiel TBepaoil ¢azoi. Omucana Qpuib-
Tpanus KUAKOW (a3bl, IPEACTaBICH BbIBOA 3akoHa J[apcu u ero 00o0IeHne —
3akoH Dopxreiimepa. [Ipencrasiena cuna Ctokca U ee 0000IIeHNE, CBSI3AHHOE
C MHEpLHUEN 10 aHAJIOTHH C BBIBOJIOM 3akoHa Popxreiimepa.

Hayunslii pykoBoguTens — a-p ¢u3.-mMat. Hayk, akan. PAH B. M. ®omun
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VIIK 532.526

H3y‘leﬂﬂe MeXaHHu3Ma B3auMojaeiicTBus CcJ1a0BIX YiapHbIX BOJIH
CO CBE€PX3BYKOBBIM NMMOTPAHUYHBIM CJI0€EM IJIOCKOM MJIACTHHBI

M. B. ITutepumona
HoBocubupckwuii rocy1apCTBEHHBIH YHUBEPCUTET,
MHCTUTYT TeopeTHUeCcKOr U MPUKIIAJHON MEXaHUKH
num. C. A. Xpucruanosunua, r. HoBocubupck

W3ydyenne BO3HUKHOBEHUS TYPOYJICHTHOCTH B CHKMMAEMbIX IOTPAHHYHBIX
CJIOSIX BOJIHM3H MOBEPXHOCTH JIETAaTeIbHBIX ammaparoB (JIA) BayKHO A mocTpoe-
HUSI NEPCIIEKTUBHON BBICOKOCKOPOCTHOM aBUALIMOHHOW TEXHUKH.

W3BeCcTHO, 4TO CLieHapuil JJaMUHApHO-TYpOYJIECHTHOIO Mepexoa B HOrpaHud-
HBIX CJIOSIX 3HAUUTENIFHO 3aBUCHUT OT BO3MYILEHHH B HaOeraromieM MoToKe.

[ToMHMO aKyCTHUECKHUX MyJIbCAIUi B pabodeii 4acTH CBEPX3BYKOBBIX adpOJIHHA-
MHYECKHX TPYO Ha 00TEeKaHHE MOJIEIIN JIeTaTesIbHBIX allapaToB TAKKE MOTYT OKa3bl-
BaTh BJIMSHUE KBa3HCTallMOHAPHBIE BO3MYIIEHNsI — BoiHbI Maxa. B mosere cradble
YAapHbIE BOIHBI MOTYT U3JIy4aThCsl ¢ IOBEPXHOCTHU aNNapaTtoB U BO3IEHCTBOBATh Ha
UX JJIEMEHTBL. B pesynbrare Takoro Bo3AEHCTBYS Ha MMOTPAHUYHBINA CIION Jaxe TpH
JIAMMHAPHOM OOTEKaHWHM MOTYT yBEJIMYNBATHCS TEIUIOBBIC TOTOKU K MTOBEPXHOCTH.
ITo 7ol MpruKHE €ro He0OXOMMO YUHUTHIBATh IPH OLIEHKE YPOBHEH TETUIOBOTO Ha-
rpyxeHust JIA Kak TOMOTHUTETEHOE K U3BECTHBIM SBIICHHSM.

B paGote npumeHseTcs METOMKA BBEIEHHUSI KOHTPOINPYEMBIX BO3MYILECHN
B CBEPX3BYKOBOE TeueHHe. L{enb 3KCIeprMEeHTOB — OIPEAEICHHE 30HbI B3aHMO-
JICHCTBUSA CTa0BIX YIApPHBIX BOJH C 00JACTHIO TEUCHHS OKOJIO MepeHel KPOMKHI
IUTOCKOM IJIACTUHBI U BBIABICHHE MEXaHU3MOB 3apOXKICHUSI U Pa3BUTHS BO3MY-
IICHUH B MOTPAHUYHBIX CIIOSX.

DKCIIEPUMEHTHI TPOBOMINCH B MAJIOITYMHON CBEPX3BYKOBOH a’3popMHAMMU-
geckoit Tpyoe T-325 UTIIM CO PAH npu uncie Maxa M = 2 ¢ ucnosip30BaHUEM
B KaQU€CTBE MOJIEIH IUIOCKOH IIACTUHBI ¢ 3aTyIJICHHOM nepenHell kpomkoit. Cra-
Oble yIapHbIe BOJIHBI TEHEPUPOBAIMCH C TIOMOIIBIO JIBYMEPHOM HAKICHKH IIH-
PUHOIT 2,5 MM, pa3MeIIeHHON Ha OOKOBOI MOBEPXHOCTH CTCHKH Paboveil JacTH.

B pesynbrare 3KCHEpHMMEHTOB IOJYYEHO, YTO JByMEpHas Hakjelka Ha 0o-
KOBOI1 TOBEpXHOCTH pabodell YacTH TMOPOXKAACT BOMYIICHHE B BUIEe N-BONHEI
B CBOOOIHOM ITOTOKE.

HayuHblii pykoBoguTens — A-p ¢u3.-mart. Hayk, pod. A. JI. KocuHos
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VIIK 621.791.92
'-lnc.nemloe MOZIe.]'IPlpOBaHHe zmcnepcm)lx IIOTOKOB l'[pl/l na3epﬂoﬁ HaIlJIaBKe

T. A. TonstHCKHT
MHCTUTYT TeopeTuuecKol U MPUKIIATHON MEXaHUKHU
uM. C. A. Xpuctuanosuua CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

B pabote npencraBieHsl pe3ysnbTaThl YHCICHHOTO MOACINPOBAHUS MEXaHN3-
MOB ()OPMHUPOBAHUS MOPOIIKOBON CTPYH IIPU BBIXOAE M3 UIMHHOW MeTajuIide-
ckoit TpyOkwu. Llenms nccrnemoBanns — yBenudeHHe KO HUIIMEHTa NCTIOIb30Ba-
HUSI OPOIIIKA B TEXHOJIOTHSAX JIa3€PHO-TIOPOIIKOBOI HalJIaBKH.

YucneHHOE HCCIEOBaHHE IPOBOAWIOCH MPU IOMOILM IPOrPaMMHOTO
oOecrieyeHus, HAlIMCAHHOTO HAa OCHOBE OMOJIMOTEKH C OTKPBITHIM HMCXOIHBIM
OpenFOAM. Ta3ogmHamMuueckue ypaBHEHHs pELIAIOTCS METOJOM KOHEY-
HBIX 00beMOB. J|BMKEHUE YacTHUI] paCCMAaTPUBAETCS B JIArPAH)KEBOM ITOIXOJIE.
[Tpu MozeaMpoBaHUM ABMKEHHS YaCTHIL 0COO0E BHUMAaHHE YJIEJISIETCS 3aKOHAM
B3aMMOJICHCTBUS YaCTHIl MEX/1y CO00H M CO cTeHKaMH coruia. Pacripenenenue
10 pa3Mepy U IUIOTHOCTh AMCHEPCHOHN (pa3bl COBMAAIOT C XapaKTEPUCTHKAMHU
HuKeneBoro mopomka Mapku [1P-H77X15C3P2-3 (nquamerp wactur ot 20 10
60 MUKpOH).

B pacuérax BapbupoBajcs pacxoj] HECYIIETO ras3a, JHaMeTp TpyOOK W Ta-
paMeTpsl Mofeneil B3aMMOICHCTBHA YacTHUI[ CO CTEHKaMHU. B pe3ynmprate ObLTH
MOJTy4€Hbl CTATUCTUIECKNE PACTIPECICHUS TApaMETPOB YACTHIL B TOPOIIKOBOH
CTPY€ Ha pas3/IMYHbIX PACCTOAHUAX OT BbIXOJa prGKI/I, OKa3bIBAOINWEC BIHUSIHUC
Ha NIMPHUHY CTPYH U KaK CIIeCTBHE KOY(DPHUIUESHT HCIOIB30BaHIE TIOPOIIIKA.

Pa6ora nognepxana rpantoM PODU No 17-48-540781.

Hayunslii pykoBoguTess — KaH[. (u3.-Mart. Hayk A. B. 3aiines
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VIK 621.8:621.373
YucnaeHHoe Moe1npoBaHue ¢GopMbl KaHAJIa Ja3ePHOIO0 pe3a

T. A. TonstHCKHT
MHCTUTYT TeopeTuuecKol U MPUKIIATHON MEXaHUKHU
uM. C. A. Xpuctuanosuua CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

B pabote npezacraBnena 4ncieHHAs MOJIENb IPOLIECCa JTa3ePHOM PE3KH CTaNIb-
HBIX JINCTOB C HEWTPAJIBbHBIM ra30M, YUUTHIBAIOIIAsl TEIUIOBBIE TIOTEPH B pas3pe-
3aeMblif MaTepua. L{enpio rccnenoBanus SBISETCS yCTaHOBICHNE MEXaHU3MOB,
OTIPEACTSIONIMX PA3HOE KadeCTBO MOBEPXHOCTH PE3a TOJCTBHIX JIUCTOB MeTalia
IIPU UCTIOJIb30BaHUH JIA3EPHOTO M3JIyYEeHUs Pa3HbIX UIMH BOJIH. 3ajaueil uccie-
JIOBAaHUS ABJSICTCSA CO3AaHUE TPOTPAMMHOTO KOMITJIEKCa, TAFOIEro KOJTHYeCTBEeH-
HBbIE JIOCTOBEPHBIC AaHHbIE O (POPMUPOBAHHUH JA3EPHOTO Pe3a U3ITyUYEHHEM C 3a-
JTAHHBIMH XapaKTePUCTUKAMHU.

UucaeHHOE HCCIIEOBAaHKUE MPOBOIWIOCH MPH IMOMOLIY I[POrPaMMHOTO
oOecrieueHns] HAMCAHHOTO Ha OCHOBE OMOJMOTEKH C OTKPBITHIM HCXOIHBIM
OpenFOAM. KoHeuHO-00BEMHBIM METOJIOM PEHIATOCh TPEXMEPHOE ypaBHEHHE
TETUIONPOBOTHOCTH HA TMHAMUYECKOM CETKE ¢ TOABIKHOI rpanutei. [Toxyuen-
HBIC PE3YJbTaThl COMOCTABILUINCH C AKCIICPUMEHTAIBHBIMU JTAHHBIMHU IS JIa-
3epHOI pe3kn BOIOKOHHBIM 1 CO2-11a3epoM JICTOB HEPXKABEIOMICH CTaN TOJI-
mmHOM 1, 5 1 8§ MM. MccnenoBaHo pacmpeneneHne MOTIONICHHOW YHEPTUH IS
XapaKTePHbBIX pacIpeaeICHI HHTCHCUBHOCTEH M3y dCHUS.

HayuHblii pykoBoauTens — KaHj. (pu3.-mar. Hayk A. B. 3aiines
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VIIK 533.6.011

BinsiHue G0KOBBIX CTPYH HAa CTPYKTYPY CBEPX3BYKOBOI'0 OTOKA B KaHase
NMepeMeHHOro ce4eHust

I1. C. Ilomoga, /1. B. ®enoposa, B. 0. AmenpsaykoBa
MHCTUTYT TeOpeTUUeCKON U MPUKIIATHON MEXaHUKHU
um. C. A. Xpucrtuanosuya CO PAH, r. HoBocubupck,
HoBocubupckuii rocy1apcTBEHHbIH YHUBEPCUTET,
HoBocubupckuii rocynapCcTBeHHbIH TEXHUYECKUIH YHUBEPCUTET

O¢ddexTnBHOCTH TOABONA TEIUIOTH B KaMepe CTOPaHHS OMPENEsIeTCs TO-
HOTOIl CropaHusi TOPIOYETO M TOTEPSIMH MOIHOTO JaBieHus. i ympaBieHus
IIOTOKOM B HACTOsIIIEEe BPeMsI IIUPOKO MPUMEHSIOTCS CTpyH. bokoBast apoccernu-
pyroiast CTpys CIIoCOOCTBYET MPEABAPUTEIHLHOMY TOPMOXKEHHIO ITOTOKA, a TAKIKE
BOCIIJIAMEHEHUIO TOIIMBHOM CMECH, [10/1aBaeMoOi Bbllle 10 MOTOKY. [loatomy n3-
ydeHue OOKOBBIX CTPYH MpeACTaBiIsIeT OTAEIbHbIN HHTEpecC.

C 11eJ1b10 OLICHKH BIIMSIHUS BA3KOCTH U TYPOYJIEHTHOCTH ITPOBEJCHO HECTAIH-
onapsoe nByMepHoe CFD-monenupoBanue Ha ocHoBe SST-Monenu TypOyiieHT-
HOCTH TIpH BTEKaHWHU CTPYH B IUIOCKHMH KaHaJl ¢ HEMPO(QUINPOBAHHBIM COIIIIOM,
MIOJTyYeHO pacmpesiesieHrne yncia Maxa B pa3IMyHble MOMEHTHI BpEMEHH HOCIIe
Havaja BTEKaHWU CTPYH B CBEPX3BYKOBOM IOTOK B KaHauie ¢ ynciaom Maxa 2. Hc-
MIOJTb30BAJIACH YHMCIIEHHAs! CXEMa C BBICOKHM IMOPSIIKOM TOYHOCTH. [lonepednsiii
pa3Mep CEeKIMH MOCTOSHHOTO CEYEeHHUs cOCTaBIsLT 30 MM.

[TpoBeneHO cpaBHEHHE C JINTEPATYPHBIMH HKCIIEPUMEHTAIBHBIMU JTaHHBIMHU
[1] 1 momy4yeHO KauecTBEHHOE COBMajeHHE ¢ HUMHU. KoInyecTBeHHBIE OTINYNS
ObUTH Hen30e)KHBI, TAK KaK OTIIMYAIach TE€OMETPHS ILENHU: B SKCIIEPUMEHTE OHA
Obl1a KOMITAKTHAsI, B pacyeTax — MPOTshKeHHast. VccieioBaHo BIMsSHKE Mapame-
TpoB Mozenu TypOyienTHoctu (productlimiterclipfactor) Ha cremens coBmnaje-
HUS pe3yNbTaTOB PAcUyeTOB U dKcHepuMeHToB. OnpeneneH nuana3oH 3Ha4eHUil,
IIPU KOTOPOM COBIAJICHNE MAaKCHMAJIBHO.

Pabora BeimonHeHa B pamkax npoekta CO PAH 111.22.6.2 u npu ¢puHaHCOBO#
noanepxkke PODU (rpant Ne 17-08-00183).

1. Timothy Ombrello and Campbell Carter // Journal of Propulsion and Power.
2015. V. 2. 654 p.

Hayunble pykoBoauTenu — Ji-p Gpus.-mMat. Hayk, noueHt A. [1. Kanununa,
KaH. ¢pu3.-Mat. Hayk, noieHTt B. I1. 3amypaes
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VIIK 532.526.3

3RCH6pﬂMeHTaJ’lBHOC HCCICI0BAHUC JIOKAJIU30BAHHBIX B03Myl[[e]-ll/ll71 B I10-
TPaAaHUHYIHOM CJi0€ TJIOCKOM NJIaCTUHBI, FTEHEPUPYEMBIX OI'PAHUYCHHBIMHA
Bl/lﬁpaHI/IHMI/I NMOBEPXHOCTH

N. A. CanoBckuit
MHCTUTYT TeopeTuuecKor U MPUKIIAJHON MEXaHUKHU
uM. C. A. Xpuctuanosuya CO PAH, . HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHHBEPCUTET

B pabore mcciemyercs BIMSHHE WCTOYHHWKA BO3MYIICHHI — OTKIOHSIEMON
KBaJpaTHOI MeMOpaHBI Ha TTOTPAHMYHBIA CIOH IIOCKOHM IIacTHHBL. V3MepeHus
MIPOBOIUIIKCH JIJIsI IBYX CKOpocTeit: 16 m/c u 3,5 m/c. VI3 moy4eHHbBIX pe3yIbTaToB
SICHO, YTO KapTUHA U30JIMHUH IyJIbCAlMi CKOPOCTH XapaKTepHa AJIsl IPOIOJIbHbBIX
BO3MYILICHUH «streaky structures», KOTopbie MpeodiafaroT B TeucHnu. OJHAKO MpH
JIaNIbHEHIIIEM M3y4eHHH ObLT UCTI0Ib30BaH Pyphe-(QHIbTP U BBIYJICHEHBI BBICOKO-
4acTOTHbIE Bo3MyILeHus. CTao siCHO, 4TO B 00JacTsiX, IJe MeMOpaHa coBepIlacT
CBOE JIBI)KEHHUE, (DOPMHUPYIOTCSI BBICOKOYACTOTHBIE BOJHOBBIC MakeThl. Pacripere-
JICHHE 3THX BOJHOBBIX ITAKETOB 110 MHTEHCHBHOCTH I10 HOPMAJH K ITOBEPXHOCTH
MIOKa3bIBACT HAJIMYNE JIBYX MAKCHMyMOB, YTO XapaKTEPHO I MakeToB BOiH Tom-
muHa — [Imuxtunra. Ecnm paccMarpuBaTh pactipenesieHns aMILTATY/, BOTHOBBIX
MTAKETOB TI0 HANPABICHUIO MOTOKA, TO CTAHOBUTCS SICHO, YTO JJISI CKOPOCTH 3,5 M/c
OHH OBICTPO 3aTyXaroT, B TO BpeMs Kak s 16 M/C BemyT ceOst He TaK OMHO3HAYHO:
Ha TepesHeM (PpOHTE aMIUTHTYJa BOJIHOBOTO MAKeTa CYIECTBEHHO MEHbBIIE U HE
YBEJIMYMBACTCS, @ Ha 3a/{HeM (DOHE — BO3pACTaeT Ha BCel 001acTH 3MEPEHHUI.

Llenb nccnenoBaHusi — U3Y4UTh AMHAMUKY M Pa3BUTHE BO3MYIICHHIA, BO30Y-
KIAEMBIX JIOKaJIM30BaAHHBIM TOBEPXHOCTHBIM BI/I6paT0pOM B IIOI'paHUYHOM CJIOC
MJI0CKOH IJIACTUHBL.

Jlyist Toro 4ToObl M30aBUTHCS OT HEKOHTPOJIUPYEMBIX WCKaKEHUH B IOrpa-
HUYHOM CJIO€, BBI3BAHHBIX BBICTYIAIONIEH MEMOPaHOW, U PACIIMPUTDH JNANa3oH
cKopocTeii ¢ momotnkio 3D-nieyaTn ObLT CO31aH HCTOYHNUK KOHTPOJIMPYEMBIX BO3-
MYIIEHHHA. DTOT HCTOYHHK ITOMEIAETCs B INTACTHHY TaK, YTOOBI TOBEPXHOCTH He-
OTKJIOHEHHOI MeMOpaHbI He BBICTyIalIa HaJl IIAacTHHOW. C ero TOMOIIBIO MOKHO
MEHATH (popMy MeMOpaHBI HE BHOCS CYIIECTBEHHBIX M3MEHEHUH B yCTAaHOBKY.

B Gmmkaiimem Oymymiem OyzmeT MPOBEAEH HKCIIEPUMEHT C MCIIONb30BaHUEM
JTAHHOTO yCTPOMCTBAa Ha CKOpOCTsX BhIme 16 m/c. Ilmanmpyercs mccienoBath
BO3MYIIICHUS, TEHEPUPYEMBIC KBA3HUABYMEPHBIM M TPEXMEPHBIM BHOpaTOpPOM.
Pa6ora nmognepkana rpantom PH® 16-19-10330.

Hayunslii pykoBogurens — a-p ¢us.-mat. Hayk M. M. KaracoHoB
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VK 544.452.42
JAuddy3noHHoe ropeHne BOIOPOIa B MUKPOCTPYSIX

A. C. TamboB1eB
WHCTUTYT TEOpETHUECKON U IPUKIaTHON MeXaHUKH UM. C. A. XpUCTHaHOBUYA
CO PAH, r. HoBocubupck, HoBocuOupckuii rocyiapcTBeHHbINH YHUBEPCUTET

[Torpebienne yImIeBOIOPOIHOTO CHIPBS SIBISIETCS OCHOBOM COBPEMEHHOM
SHEPreTUKH. B 3TOM cBsA3M BO3HMKAET OONBIION MHTEPEC K Pa3BUTHIO BOAOPOI-
HOM SHEPTreTHKH U KaK CIEACTBHE K CKUTAHHIO Bomopoaa. OcoOslit MHTEpeC BbI-
3bIBAeT MPOLECC TOPEHHS BOAOPOAA MPH €ro CTPYIHHOM UCTECUCHNH U3 PA3IHIHO-
TO TUMA TOPENIOK, (HhOPCYHOK, comesl. DUINKO-XUMHUECKIE CBOMCTBA CTPYHHOTO
TOPEHHUS BOZOPOAA MINPOKO UCCIIEIYIOTCSI BO BCEM MHUPE KaK TEOPETHUECKH, TaK
1 OKCIIEPUMEHTAIbHO. TakKe OnpeeCHHbIH HHTEPEC BhI3bIBACT TUPPY3HOHHOE
TOpeHHe BOJIOPOJIa B BO3JYILIHOW CpeJle ¢ TOUKH 3PEHHUS TOBBIIICHHUS YCTONYH-
BOCTH IUTAMEHU M CHHKEHHS BPEIHBIX BEIOPOCOB B arMoc(epy OKCHJIOB a30Ta.

Llenp Hacrosimield paboOTHl COCTOSUIA B OKCHEPUMEHTAJIBHOM HCCIIEIOBAHUI
T Py3MOHHOTO TOPEHHST BOAOPOAA B KPYIIBIX MHUKPOCTPYSIX C MPSIMBIM KaHaJIOM
mramerpoM d = 42, 50, 200, 279 MKM ¥ M30THYTHIM KaHAIOM quameTpoM d = 200,
266 MKM IIpH €ro HcTedeHNH B Bo3ayX. Oco0oe BHIMaHKe OBUIO YEICHO UCCIIEI0Ba-
HHIO XapaKTePUCTHK 00IacTH Pa3BUTHS JTaMUHAPHO-TypOYJIICHTHOTO MIEpexo/ia 1 ee
pOoNM B TIpoLiecce TOPEHHs KPYIIOH MUKPOCTPYH Bofopona. s moiydeHus TeHe-
BBIX KapTHH B TpoIlecce IKCIEPUMEHTa Hcrob3oBaics mpudop MAB-451. Pacxox
BOZIOPOZIAa KOHTPOIIMPOBAJICS HIIEKTPOHHBIM pacxoioMepoM. Jlist comert ¢ 1uamMeTpoM
Gonee 50 MKM HaiiJIeHbI TMaIIa30HbI PACXOJIOB, IPU KOTOPBIX B IIaMEHU (POPMHUPYET-
cs1 00J1acTh JTAMUHAPHO-TYPOYJICHTHOTO MepPeXo/a, MPH ATOM C YBEIIMYEHUEM CKOPO-
CTH CTPYM YMEHBLIAETCS MPOCTPAHCTBEHHBIHM pa3Mep JIAMHHAPHOM 00IacTH.

[ToBenenne naMUHAPHOH 00JACTH B CTPYye, UCTEKAIONIEH M3 W30THYTOrO Ka-
HaJla, aHaJIOTWYHO MOBEICHHIO JIAMHHAPHOH 00JIacTH B CTpye, HCTEKaloIei n3
NPSIMOTO KaHajla, C TOH pasHMIEH, YTO THIpOJMHAMHUYECKass HEYyCTOMYMBOCTH
(Buxpu [luHa), 3apoxaronasics B HICKPUBICHHOM KaHaJle, CYIIECTBEHHO BIIUSIET
Ha Gpopmy (akena. 30Ha ¢ TAMUHAPHBIM TEUCHUEM SIBISIETCS] CTAOMIIM3aTOPOM TO-
PEHUS BCETO IUIAMEHH B LIEJIOM, @ B 30HE C TypOyJICHTHBIM TEUCHHEM IPOUCXOTUT
MHTEHCHBHOE CMEIIEHHUE TOPIOYETO ¢ OKUCIUTENeM. Takke oTMedaeTcs TOT BaKT,
YTO TOPEHHUE B JAMUHAPHOM 30HE MOXKET MPOUCXOIUTH HE3aBUCHMO OT TOPEHHMS
B 30HE C TypOYyJICHTHBIM TEUCHUEM.

[TommydeHHbIe TaHHBIE TIO3BOJISIOT Oosiee rTyOOKO MOHATH OCOOCHHOCTH pe-
JKUMOB MHUKPOCTPYHHOI'O TOPEHHUSI BONOPOAA, NEPCIEKTUBHOIO I pa3Iu4HbIX
TOPEJIOYHBIX YCTPOUCTB.

Hayunsrii pykoBoauTens — KaHn. pus.-mat. Hayk FO. A. JIuTBuHEHKO
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VIIK532.526

HUccnenoBanue yCTOﬁ‘lHBOCTH JIOKAJbHBIX OTPBIBHBIX TedeHHu i
HA/{ BOJTHUCTOM MOBEPXHOCTHIO

C. A. Tapacos
UTIIM CO PAH, r. HoBocubupck

[Ipu TEXHOMOTHYECKOM H3TOTOBIICHUH IMPOHUIIACMOM IOBEPXHOCTH KpbhLIa
Ha HEeH MOXKET 00pa30BaThCs BOJTHHUCTOCTh. B TEXHUUECKHUX MPHUIOKEHUSIX TaK-
JKe 9acTO BCTpEUaroTcs BONHUCTHIC cTeHKH [1]. [TosToMy pemienne moixydeHue
KOJIMYECTBEHHBIX OIICHOK BIHMSHHUS BOIIHUCTOCTH IIOBEPXHOCTH HA YCTOWYHBOCTH
JAMHHAPHOTO MOTPAHUYHOTO CIIOS MPEACTABIAIOT IPAKTHUECKUN HHTEpEC.

DKCTIEpUMEHTHI TIPOBOWINCE B a’dpoauHamuueckoil Tpyoe T-324 UTIIM
CO PAH Ha Mozmeny MiOCKOW IUTACTHHBI C BOJIHUCTOM MOBEPXHOCTHIO, BBICOTA
KOTOPOM TakoBa, 4TO 3a ropbamu (HOpMHUPYIOTCS 00JIACTH JIOKATBHBIX OTPHIBOB
notoka. [Ipenmerom nccneoBaHus SIBISIFOTCS paciipeieieH s npoduieii ckopo-
CTH B OTOPBAaBILEMCSI IIOIPAHUYHOM CJIO€ B YCJIOBHUSIX Pa3BUTHSI €CTECTBEHHBIX
Y KOHTPOJHPYEMBIX BUXPEBBIX BOBMYIICHHN Ha PA3INYHBIX YaCTOTAaX.

[Tonmy4eHBI ¥ TPOAHATH3UPOBAHBI PACIPEICICHIS] aMIUIUTY BO3MYIICHHN
MIOTIEPEK CABUTOBOTO TEUYCHUS B PA3TMYHBIX CCUCHHUAX BHU3 110 MOTOKY. [IpoBene-
HO CpaBHEHHE JJaHHBIX C SKCIICPUMCHTATBHBIMA PE3yIbTaTaMH B APYTHX JIOKAIh-
HBIX OTPBHIBHBIX TCUCHUAX [2].

1. Kowalewski T. A., Szumbarski J., Blonski S. Low-Reynolds-number
instability of the laminar flow between wavy walls // Proc. Sixth Intern. ASME
Conf. Nanochannels, Microchannels and Minichannels ICNMM2008. ASME,
2008. P. 62070.1-62070.8.

2. Boiko A. V., Dovgal A. V., Grek G. R., Kozlov V. V. Physics of transitional
shear flows. Berlin: Springer, 2012. 272 p.

Hayunsrii pykoBogurens — wieH-kopp. PAH, mpod. A. B. boiiko
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VIIK 536.461

HccienoBanue cTpyKTypbl TeUeHHUSs
HMIAKTHON 3aKPy4eHHOI CTPYH ¢ ropeHneM

P. B. Tonctoryson
Wucruryt reroduzuku CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

HMmakTHBIE CTPyH C TOPEHHEM LIMPOKO MPUMEHSIOTCS JJIsl OpraHu3alnu
IponeccoB 00pabOTKM MaTeprasioB, PE3KH METAJIOB, HarpeBa MOBEPXHOCTEH.
3aKkpyTKa MOTOKA MO3BOJISIET CYIIECTBEHHO MHTEHCH(UIIMPOBATH MPOIECCHI Te-
IUI000MEHa, AOCTUYb PaJUalbHON OJHOPOTHOCTH TEIUIONEpEeHOCca BOIN3U MM-
MTAKTHON TIOBEPXHOCTH U CTAOMIM3UPOBATh IJIaMs B O0Jiee MIMPOKOM JHATa30He
yucen PeitHonbca 1 k03¢ duineHTa U30bITKa TOILIMBA [0 CPABHEHUIO C TIOTOKOM
06e3 3akpyTku. OIHAKO 3aKpPyTKa CIIOCOOCTBYET 00Pa30BaHHIO «3aCTOMHBIX)» BHX-
PEBBIX 30H, KOTOPbIE HEraTUBHO CKa3bIBAIOTCS HA PABHOMEPHOCTHU TEIJIOOTBO/IA.
JlaHHBIE 0COOCHHOCTH 3aKPYYEHHBIX TEUCHUH BCE €IIe HEJO0CTaTOYHO N3YUEHBI
Jlaske U1t CBOOOHBIX CTPYH M IJIaMEHH, a JUIsl TEUSHHI, HAaTEeKaloIMX Ha Iperpa-
JTy, ICCIIeIOBaHbI KpaiiHe ci1abo.

JlanHast paboTa MOCBSIIECHA MCCIIEIOBAHUIO BIMSHUS KPYITHOMACIITaOHBIX
BUXPEBBIX CTPYKTYp, MPUCYTCTBYIOIIMX B ITOTOKE, HA CTPYKTYpY TCUCHHUSI M-
MAKTHOM 3aKpy4EHHON CTPYH C TOPEHUEM.

W3mepeHus: MPOBOAWINCH HA SKCIIEPUMEHTAIBHOM CTEHJE, COCTOSIIEM H3
TOPEJIOYHOTO YCTPOMCTBA C 3aBUXPHUTENIEM, yCTPOMCTBA Ul 3aceBa IIOTOKa,
ydacTKa KOHTPOJIA pacxoia BO3IyXa M MpoIaHa, a TakKe TepMOCTAaTHPOBAHHOI
MMIIaKTHOM TOBEPXHOCTU. [OpenouyHoe yCTPONUCTBO MPEACTABISLIIO COOOM Tpo-
(umpoBaHHOE COILIO (C BBIXOMHBIM JuaMeTpoM d = 15 MM) ¢ pacronokeHHbIM
BHYTPH JIONACTHBIM 3aBUXpHUTENEM. M3MepeHue mojeil MrHOBEHHOM CKOPOCTH
MIPOBOJIMIIOCH METOZIOM aHEMOMETPHH 0 n300pakeHnsm vactur (PIV). s 3a-
ceBa MOTOKA JOOABIISUINCH YaCTHIBI IMOKCHIA TUTAHA.

B pabore ObuM BBISABICHB! XapaKTEPHBIC PEXUMBI TOPEHHSI UMITAKTHOTO 3a-
KPY4EHHOTO IIAMEHH M IPOBE/ICHa X BH3yaJHM3allusl. beum momydeHs! peanu-
3aIlMM TT0JIsI MTHOBEHHOW 1 CPEAHEH CKOPOCTH XapaKTEPHBIX PEXKUMOB FOPEHHMS
JUTS 3aKPYYIEHHOTO MMIAKTHOTO TNIAMEHH TP PA3IMYHBIX PACCTOSHUSIX OT COTLIA
JI0 UMITAKTHOW TOBEPXHOCTH, 3HAYCHHUAX dmcia PeifHompaca, xoadduuneHTo
M30bITKA TOIJIMBA U CTEHEHAX 3aKPyTKU ITOTOKA.

Hayuwblii pykoBogurens — a-p ¢us.-mar. Hayk B. M. Jlynun
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VIIK 533.6.011

BinsiHue reoMeTpuH KaHAJIa HA CTPYKTYPY CBePX3BYKOBOI0 OTOKA
MPH NPHCTEHOYHOM MoJa4ye TOIINBHOI ra3oBoii cMecn

1. B. ®enopona, B. FO. Amenpuykosa, /1. C. [Toroa
MHCTUTYT TeOpeTUUeCKON U MPUKIIATHON MEXaHUKHU
um. C. A. Xpucrtuanosuya CO PAH, r. HoBocubupck,
HoBocubupckuii rocy1apcTBEHHbIH YHUBEPCUTET,
HoBocubupckuii rocynapCcTBeHHbIH TEXHUYECKUIH YHUBEPCUTET

B mocnenHee Bpemst YMCICHHBIE U KCIIEPUMEHTAIBHBIE HCCIICIOBAHS 3aITy-
CKa 1 pabOTBHI CBEPX3BYKOBBIX MPSMOTOYHBIX BO3MYIIHO-PEAKTUBHBIX JBHTATE-
newt (ITBP/I) mpuobpeTaroT Bce 6ojiee BBICOKYIO MOMYISIPHOCTD, MOCKOIBKY 3TOT
THUII JBUTaTelisl He HyKAaeTcs B Oake ¢ okuciuTenaeM. MeTos 3amycka KaMmepsl
cropanus [1] uHTEpeceH TeM, YTO OJHOBPEMEHHO 3aTparuBaeT BCE TPH aCIEK-
Ta: NpodJIeMy MUHMMH3AIIUH TT0TEPh MOJHOTO JABJICHHUS, 3a/1a4H d(PPEKTUBHOTO
CMEUICHUS] ¥ BOCIUIAMEHEHUS TOIUIMBHOW cMecH. [IpMHIMIMANBHBIM SIBIISICTCS
T10/1a4a TOTUIMBHOM CMECH BBIIIIE 110 TOTOKY OT CTPYH CXKAaToro BO3yXa, CO3/aro-
el 2 dexT gpoccest, 4To MPUBOIUT K TOPMOKEHHUIO IIOTOKA JI0 OKOJIO3BYKOBBIX
CKOpOCTEH.

Jannas paboTa mocBsIeHa YMCICHHOMY MOJICIIHPOBAHHIO TTOI00OHOTO CIIOCO-
0a 3armycka Ha mpuMepe TUIOCKOH B 0CeCUMMETPHYHON KaHalla C CIIOIh30BaHH-
€M HEeCTallMOHAPHBIX OCPETHEHHBIX 10 PeiftHonpacy ypaBaenmit HaBpe — CTOK-
ca, 3ambIkaeMbIX SST-mMonenbio TypOyIeHTHOCTH, U YIPOIIEHHOW XMMUYIECKOH
KUHETUKH. B 000MX ciy4asx MoixydeH mylbCUPYIONTUI PEKUM TOPEHHUS, OTHAKO
OTJIMYAETCS JIOKAJIM3ALUs OKOJIO3BYKOBO# 001acTH. B IIT0CKOM KaHale OKoJI03BY-
KOBasi 00JI1aCTh PACIIONIOKEHA B IIGHTPE CEYCHUsI KaHala, a B 0CECUMMETPUYHOM
cllyyae OHa UMEET KOJIbIIEBOE CEYEHHE KOHEUHON ITHMPHHBI.

[TomyueHo, 94TO ONpenessIFONIyI0 POJIb B CMEIICHHH I'a30B UTPAET HE TOJIBKO
MIOTPaHUYHBIN CJIOH, a yAapHbIC BOJIHBI, BEI3BAHHBIC BTEKAIOIIUMH CTPYSIMU.

Pabora BrimonHena B pamkax mnpoekra CO PAH 111.22.6.2 u rpanta PODU
17-08-00183.

1. Tpemwsxkos I1. K., 3abaiikun B. A., I[Ipoxopos A. H. URL: http://www.itam.
nsc.ru/upload/iblock/9f5/01318.pdf.

Hayunble pykoBoauTenu — Ji-p Gpus.-mMat. Hayk, noueHt A. [1. Kanununa,
KaH. Gpu3.-Mat. Hayk, noieHTt B. I1. 3amypaes
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BepTl/lKaJ'l])H])Ie aapoz[m{aMmlecmle prﬁ])l

A. 1. ITagpuna
Anpoxocmuueckuit nuneit um. 0. B. Konapatioka, . HoBocuOupck

Hcnonp30BaHne a’spoANHAMUYECKUX TPYO MO3BOJSIET ¢ MUHUMAJIBHBIMU 3a-
TpaTaMu CPEICTB M BPEMEHU ONPEIECIUTh a3pOIUHAMHUYECKIE XapaKTepPUCTHKN
JIA, 0OyuuTh MapamItoTUCTOB U PACCMOTPETH CBOOOTHOE MAJICHUE Tesl. A3pou-
HaMp4eckasi Tpyba — yCTpoHCTBO, O6arogapsi KOTOPOMY MOAEIHPYETCs BO3/IEH-
CTBHE BO3IYIIHBIX IIOTOKOB HA TEJO. 32 CUET BOCXOJSIIETO BEPTHKAIBHOTO BO3-
JYIIHOTO TOTOKA CUMYIISITOP CBOOOHOTO MAaJCHUS yAEPKHUBACT YeIOBeKa (MIn
11000€ Ipyroe Teso) B COCTOSIHUY MapeHHUs, JOCTUTHYTOTO 33 CYET YPaBHOBEIIH-
BaHUS Beca 0OBEKTa U CHJIBI COMPOTUBIICHHS BO3AYIITHOTO MOTOKA. Tak Kak cuia
BO3/ICHCTBHS TOTOKA HANpPSMYIO 3aBHCUT OT IUIOIIAAM B3aUMOJACHCTBHS Teja
1 TTOTOKA, PAaBHOBECHE JJOCTUTACTCS C TOMOIIBI0 U3MEHEHHUS TTOJIOKEHHUS Tea OT-
HOCHUTEJIBHO ITOTOKa (M3MEHEHHE IJI0IIA/IN CONPUKAcaeMOil ITOBEPXHOCTH). 3aBH-
CUMOCTb MOJIOKEHUS U ABMKEHUS TeJla B TOTOKE OT CHJIBI TSDKECTH U IOIbEMHOM
CHJIBI TTOKa3aHa paboToil MporpaMMEl.

Yac TpeHHpOoBKH Ha TpyOe CriocoOCH 3aMEHHUTh HEJEI0 Pery IsIpHBIX MPBIK-
KOB. I7TaBHBIMH HEZOCTATKaMU IPH HCIIOIBb30BAHUKM CHMYISITOpa CBOOOJHOTO
MaJICHNS SIBIISIETCS 3aKPEIUICHHE HEKOTOPBIX HEBEPHBIX PE(ICKTOPHBIX HABBIKOB
(Tak KaKk co3zaBaeMasl CUTyalls HE MOJHOCTHIO MAEGHTHYHA CBOOOZHOMY Maje-
HUIO, YTO OBUIO BBIACHEHO B PE3YJbTAaTe MPOBEICHNUS OIBITOB HA MOJIENIN) U BO3-
MOXXHOCTB CO3/1aBaTh JIUIIb OMH MOCTOSHHBIN ITOTOK, B TO BPeMs KakK B peabHO-
CTH CYIIECTBYET BO3MOXHOCTh BO3HMKHOBEHHs Pa3HOHAIIPABICHHBIX IOTOKOB.
AdponuHaAMHUKaMU yKe TPEATIOKEHB! IMyTH PEIleHHs AaHHBIX MPpoOieM — OHHU
OCHOBaHbI Ha M3MEHEHUH I0/1a4K MOTOKa U paboueit yacTH TpyOsl.

Hayunsrii pyxoBoaurens — M. B. Ceiconuna
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MoaenupoBaHue cTpyii npu HeGoJbIIOM Yncie PeliHonbaca
JJISl ypaBJaeHus MOTOKOM B 32/1a4aX YHEPreTHKH M TPAHCIOpTa

A. K. IlleBueHko
HoBocubupckuii rocynapcTBeHHBIN TEXHUYECKUN YHUBEPCUTET

[lens pabOTBHI — HCCIIEAOBAHUE CTPYKTYPBHI IUIOCKOTO TEUEHHS U3 Y3KOH
HIEJH, CTAlIMOHAPHOI'O U C HCKYCCTBEHHO BBEIEHHBIM BO3MYIIIEHUEM.

MHUKpOCTpyH aKTyalbHBI IJISi SHEPTETHUKU IPU CXKUraHWU Bojpopozaa. Hcre-
YEeHHE BOAOPOa U3 (POPCYHOK M COMEI TOPETOK MPEICTABISIET HHTEPEC C TOUKH
3pEHUs MOBBIIIEHNS YCTOHUMBOCTH IUIAMEHU M CHIKCHHUSI BBIOPOCOB B aTMOC-
dbepy oxcunos a3ora. Bo3HuKaeT NOTpeOHOCTh B YIPABICHUU 3TUM IIPOLIECCOM.
Harpumep, nox BAMSHUEM aKyCTHKH B CTpye (OPMUPYETCSI BUXpEBask CTPYKTY-
pa, crocoOCTByOIIAsl POCTY IMOJCOCa BO3yXa, MOBBIIICHUIO CTENCHNU CMellle-
HUSI CMECH TOIIJIMBO-BO3/YX, YCTOMUMBOCTH IUIAMEHHM, CHIDKEHHUIO TeMIIepaTyphbl
U JUIMHBI IIJITAMEHU U, KaK PEe3yNbTaT, COKPAIIEHUIO SMUCCUU BPEIHBIX BEILECTB.
PesynbTaTel NPpUMEHNMBI TaKXkKe B 3a/a4aX CHUIKEHUS IIyMa U CONPOTHBICHUS
JIETATENIbHBIX allaparoB.

HccrnenoBanue CTpyH BBIIOIHEHO ITyTEM YHCIEHHOTO PELIEHUs ypaBHEHHI
HaBre — Croxkca npu momomnu makera Open FOAM. CXxomuMocCTh 10 BpeMeHH
B CTAIlMOHAPHOM CITy4ae JOCTUTAETCs MPU IMOMOLIA KPUTEPHEB CPABHEHUS IO
CKOPOCTH B Pa3IM4YHbIE MOMEHTBHI BPEMEHH. AHAIN3 CXOAUMOCTH K HE3aBHUCH-
MOMY OT CETKH M IOJIOKEHUS IPAHUL] PEIIEHHUIO TAKKE HCIOIb3YET MOAXOAAIIIE
KPUTEPHH CPaBHEHHS PE3YJIBTAaTOB Map PacueTOB HA MOCIEIOBATEIBHBIX CETKaX.

Pesynbrarsl noka3aHsl B BUIE JIMHAN TOKA, U30JUHUI JABJICHUS, KOMIIOHEHT
BEKTOPOB CKOPOCTH U 3aBUXPEHHOCTHU, HHTETPAIbHBIX XapaKTePUCTUK CTPYH —
XapaKkTEepHBIX TOJIIMH U MaKCUMyMa CKOPOCTH Ha Ocu. J[JIsl YUCIEHHOTo uccie-
JIOBAHUS T€UEHUS NPUMEHSAETCS apaMeTPUUIECKU aHaIN3 — U3y4YEeHUE 3aBHCU-
MOCTH XapaKTepUCTHK TEUCHHUS OT TEOMETPHUYECCKHUX U (PU3NIECKUX ITapaMeTPOB.

B pabote npoBepeHo BiIMsSHME 11ara 1o KOOpIMHATE ¥ BPEMEHH, Pa3peKeHUN
U CTYIICHWHU CeTKH, JUIMHBI U IIMPHHBI 00IAaCTH pacyera, armipoKCHMAIN KOH-
BEKTHBHBIX CJIAraeMbIX, PA3JIMUHBIX pEIIaTesici CHCTeM alreOpandecKux ypas-
HEHUU, TPaHUYHBIX YCIOBUI Ha BXOAE B CTpylo, unciy PeiiHonbpaca. Uccneny-
I0TCS CLIEHApUM Pa3BUTHS BO3MYIIEHUH W3 YUCIIEHHON HEYCTOMYMBOCTU U IPU
BBEJICHUU MaJIbIX CIIy4aiHBIX BO3MYIIEHHH THIIA «OEII0ro IIyMay MM HECTAIHO-
HapHBIX TPAaHIUYHBIX YCIOBUH ¢ KOJICOAHMSIMH pa3IMYHON YaCTOTHI M aMILTUTY/IBI.

HayuHblii pykoBoauTesib — a-p ¢us.-mMaT. Hayk, poueHt C. H. SIkoBeHko
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VIIK 533

Hcciienopanue pa3BuTHS MOTPAHNYHOIO CJIOSI Y MJIOCKOI NMOBEPXHOCTH
B [IOTOKE 32 NPOXOAsiLIell Y1apHOiil BOJIHOIH B YCJI0BUSIX NPEAIOIaraeMoro
MIJI-B3aumoneiicTBUs

E. K. Hlumnko
MHCTUTYT TeopeTuuecKor U MPUKIIAJHON MEXaHUKH
uM. C. A. Xpuctuanosuya CO PAH, . HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHHBEPCUTET

HccrnenoBanns METOOB YIIPAaBICHHS 30HOH JTaMUHAPHO-TYpOYJICHTHOTO TIe-
pexoma (JITIT) B morpanmunom cioe (IIC) mpu oOTekaHMM TOHKOH ITACTHHBI
OCTAaIOTCS aKTyaJIbHBIMH Ha CETOMHAIIHUN feHb. OIH U3 ePCIIeKTUBHBIX METO-
J0B — MPUMEHCHUEC DJICKTPUICCKUX U MarHUTHBIX noieun JJIA CO3JaHus PE3YJIib-
TUPYIOLLEH 3JIEKTPOMarHUTHOM CUJIbI Ha TIOTOK.

B nanHO# pabote Mcronb3yeTcs Kilaccuueckast yJaapHas TpyOa, B KaHaje Ko-
TOpPOW MPOUCXOAUT ABMKEHME ra3a 3a Mpoxoadiiei ynapHoi BonHoH. [Tpu sTom
Ha CTEHKax KaHalla n3-3a BSI3KOro TpeHus rnpoucxoaut oopazosanue I1C. [l pe-
aNn3ay He0OXOJMMBIX ITapaMeTpoB MarHuTorazoguHamudeckoro (MI/1) B3au-
MOJICHCTBHUS HEOOXOMUMO HccineoBath cTpykTypy I1C u ompenensats xapakrep-
HbIe 30HBI pa3BuTws [1C. B marHO# paboTe paccMaTpruBaeTCst METOOIOT MIECKIHA
TTOIXO/T K BU3YaJIM3aIUN CTPYKTYPHI IOTPAaHIYHOTO CIIOST.

Bmsyanmuzamum [1C ocymiecTBisiach IpSAMOTEHEBBIM METOJIOM C HCITOIB30-
BaHHEM BBICOKOCKOPOCTHOH KaMephl. Uepe3 cMOTPOBBIE OKHA, PACTIONOKCHHBIC
JIpyT HaIIPOTHUB JIPyTa, MIPOITYCKAJICS CBET 3eJICHOTO JIa3epa, KOTOPBIA OTKIIOHSIICS
0 Mepe MPOXMKACHUSI Yepe3 IPaeHT INIOTHOCTH B oOnactu JamuHapuoro [1C.
B pesynbrare HaOmonanach 00JaacTh 3aTEMHEHUsI TIOTOKA (TEHb) OKOJIO MOBEPX-
HOCTH, BBICOTA KOTOPOI1 pocia ¢ poctom Tommuusl I1C. Beto ycTanoBneHo, 4To
B 30He JITII mponcxomur yMeHbIIeHHE BBICOTHI TEHH, @ B YCIOBHUIX TypOYyJIEeHT-
HOTO TEYECHUS TeHb HEe HaOJIIOIaeTCsl TaK KaK CBET IPEJIOMIISIETCSI HE PETYISIPHO.

Jlist 06pabOTKY MOTy4YEHHBIX IaHHBIX pa3paboTaHa IporpaMma, ¢ MOMOIIBI0
KOTOPOH MOXKHO OTCIEIWTH TPaHHIly TCHHW M nMuHaMuKy pa3Butws [1C, a Takxke
BBIJICJIATH 3TAIlbl, COOTBETCTBYIOIINE JAMIHAPHOM, TypOyICHTHOH 30HAM U 30HE
JITTI. Ananu3 ma”HHBIX IOKa3aJjl, YTO JaHHas METOAMKA IO3BOJISIET HAOIIONATh 3a
nuHaMukor pa3BuTHs [1C 1 Mo)keT OBITh MCTIONB30BaHa B YCIOBHAX IMPEIIONa-
raemoro MI'J[-okcriepumenta. Takxe B mporiecce pa3paboTKH HaXOAUTCS Ty OITH-
PYIOLIHI METOJ — aHaJU3 MyJIbCAalliil JaBIeHHUS Ha 00TeKaeMOi MOBEPXHOCTH,
MOJYYaeMBIX C MCTIOJIb30BaHUEM MbE30UIEKTPUUECKUX JaTUNKOB JABICHHUS.

Hayunslii pyxoBoauTens — KaHJ. (pu3.-mar. Hayk M. A. Snpenkun
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Hcnonb3oBanue nporpaMMsl Specair 1715 pacdeTa TenjioBoro U3Jjay4yeHus
ra3a Ha MOBEPXHOCTh CITyCKAeMOI'0 KOCMHYeCKOro anmnapara

T. 1O. kpenos
MHCTUTYT TEOpeTUUECKON U MPUKIIAJTHON MEXaHUKHU
um. C. A. Xpucrtuanosuya CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHHBEPCUTET

[Tpn oOTekaHNM BO3BPAIIAEMOTr0 KOCMHYECKOTO amIapaTa, BXOSMIETO B aT-
Mocdepy, popMupyercst BRICOKOTEMIIepaTyPHBI yIapHbIA ciioi. Pacder temmo-
BOTO IIOTOKA HAa MOBEPXHOCTb HEOOXOIMM IPH pa3paboTKe TEMIOBOW 3alUThI
KOCMHUYECKOTo ammapara. [Ipu BEICOKHX cKopocTsax oO0TekaHus (6onee 10 km/c)
M GOJBIINX pa3Mepax amrapara BaXKHbBIM BKJIAJ B OOIIMN MOTOK TEIjIa MOXKET
BHOCHTB TEIJIOBOI MOTOK M3JIy4eHHs] HArPETOro BO3AyXa B yIapHOM CJ0€, CpaB-
HUMBIH CO 3HAaUECHHUSIMH KOHBEKTUBHOTO TEILIIOBOTO TIOTOKA.

Llenbro 1aHHOW PabOTHI SBJISIETCS pacyeT paJMallMOHHOTO TEIJIOBOTO IMOTOKA
Ha TOBEPXHOCTH CIIyCKaeMOro KOCMHUYECKOI'0 amrapara ¢ Y4eTOM IMOIIOIICHHS
W3JTyYeHHMS B ra3e M0 MOJEIH IIOCKOTO CIIOSL.

Bbia Hanmcana nporpamMmMa, B KOTOPOH JUIsl PEIICHHsT OAHOMEPHOTO ypaBHe-
HUSI IEPEHOCA U3ITyUCHNUS B I'a3e BBIYNCIISCTCS HHTETPAIL:

A (X Ky )*AY

2“_.?1@(1_9 w0 Yo T oeso SN O cos0d0,

rae /,, — CHEeKTpasbHas HHTCHCHBHOCTb U3IIy4eHNs a0COMOTHO YEPHOTO Tella,
K,, — CHEKTPaJIbHbIH KO(Q(UINEHT MOIIOMEHUS i-T0 ¢1od, 6 — yron Mexay
HAaIpaBJIeHHEM JIyda ¥ HOPMAJIbIO K NMOBEPXHOCTH. Ko puuMeHT norioimeHus
oIpeiessICa Ha OCHOBE PacueToB 110 IporpaMme Specair.

C TIOMOIIBIO MPOTrpaMMbl PacCUUTaHa WHTEHCHBHOCTH M3JIyYCHHS! B TOYKE
TOPMOXKEHHSI IOTOKA Ha MMOBEPXHOCTH CITyCKAaEMOT0 KOCMUYECKOTO arapara.

Bnusinre nonmonieHus n3MydeHus B ra3e ONpeessuioch CPaBHEHUEM BEJH-
YHMH PaJMAIIOHHOTO TIOTOKA TETJIa 1 CIIEKTPAIbHBIX HHTEHCHBHOCTEH N3ITydeHHS
Ha MOBEPXHOCTH alapara, paCCYMTAHHBIX C y4eTOM M 0e3 ydeTa IOIIOMICHHS.
Pesynbrarel ganHOil paboThl OyAyT MCIIOIB30BaHbI ISl JATbHEHIIETO Pa3BUTHS
BBIYHMCIIUTEIBHBIX CPEICTB PEIICHUS 3a1a4H O TIEPEHOCE N3TyUeHHs B ra3e Ha 110-
BEPXHOCTb CITyCKAEMOTO KOCMHUYECKOTO allapara B 0CECUMMETPUYHON U Tpex-
MEPHOH IIOCTaHOBKE.

HayuHblii pykoBouTesib — KaHj. ¢pu3.-mar. Hayk A. A. [lleBbipun
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VIIK 544.556.1

IInazMoxuMHUUYeCKH CHHTE3 CyﬁM“KpOHHL]X qacTuu
MOPOIIKA TMOKCU/IA KPEMHHUSA XJTO0PUIAHBIM METOI0OM

B.B.3Om
MHCTUTYT TEOpeTUUEeCKON U MPUKIIATHON MEXaHUKHU
um. C. A. Xpucrtuanosuya CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHHBEPCUTET

Hano- 1 cyOMHUKpOHHBIE TOPOIIKK IMOKCHIA KPEMHHUS HAXOIAT IIHPOKOE
[IPUMEHEHHUE B PA3JIMYHBIX TEXHOJIOTUSX, HAIIPUMEP, UCIIOIb3YIOTCS B KaU€CTBE
MOIM(HUKATOPOB B JIAKOKPACOYHBIX MaTephasax, HANOJTHUTENICH KOMIIO3HITH-
OHHBIX MaTE€PHAJIOB, B YaCTHOCTH, OGNBIX W LIBETHBIX PE3UH U TePMETHKOB Ha
Pa3IUYHON OCHOBE, NUCIEPraTOPOB CIECKHUBAIONUIUXCS MPOTYKTOB, KOMIIOHEHTA
a7IcCOPOCHTOB, TOHKOM KepaMHUKH, NMEpPCIEeKTUBHOIO MaTepHaja Uil KOCMETHKH
u dapmaneBTHKH U T. 1. OqHUM U3 Haubojee MepCreKTHBHBIX METOJIOB CHHTE3a
CYOMHKPOHHBIX YaCTHUI] JUOKCHIA KPEMHHUS SIBJISICTCS XJIOPUIHBIA METOJI, KOTO-
pBIil mpencTaBisier co0oi Crocod MoaydeHHs MOPOIIKA B PE3YNIbTaTe BBHICOKO-
TEMIIEPaTypHOT0 OKUCIICHHS TApOB TETPAXJIOPUIa KPEMHHUSI B PEaKTOpe MPOTOY-
Horo tuna. [Ipouecc ma3MoOXUMUYECKOr0 CUHTE3a XJIOPUIHBIM METOJOM SIBJISI-
€TCsl OIHUM U3 CaMbIX MPOCTBIX C TOUKHU 3PEHUS TEXHOJIOTMUECKON peanu3alui,
OTHOCTAJUHHBIM H JIETKO MAaCIITa0HUPyEMBIM.

Lemnpio pa®oTH SABISETCS SKCIEPUMEHTATBHOE HCCIEOBAaHIE 3aBHCHMOCTU
XapaKTEepHOIo JAMaMeTpa YacTHUL] JMOKCHIAa KPEMHHUS U pa3MEpoB UX arjoMepa-
TOB B 3aBUCUMOCTHU OT PCIKUMHBIX IMMapaMETPOB YCTAHOBKU — SHTAJIBIIUU I1J1a3-
MEHHOW CTPYU U CKOPOCTHU 3aKaiKu nopouika. [lnomans ynensHol NOBEpXHOCTH
00pa3IloB U CPeAHUIN pa3Mep YacTull OyaeTr onpenesiathes Mmeroqom bOT, BHem-
HUH BHJ] aryIoMepaToB, MOP(OJIOTrusl 1 MUKPOCTPYKTypa 4acTUI[ — C MOMOIIBIO
pacTpoBOil M NMPOCBEUMBAIOLIECH 2JIEKTPOHHON MHUKPOCKOIUH, aHAIHU3 Ha dJie-
MCHTHBIH COCTaB — METOAOM ICKTPOHHOH TUPPAKTOMETPUH.

B pesynbrare npenBapuTeNbHO MPOBEACHHBIX SKCIEPUMEHTOB B PEXHUME
BCTPEYHOM 3aKaJKU KOHEYHOTO MPOIYKTa MOITy4YeH aMOP(HBIA TTOPOIIOK JTHOK-
cujla KpEMHUS, CPEHUNA pa3Mep KOTOPOro COCTaBWII 28 HM, MPU 3TOM JOJIs 3a-
rpsizHsIonIero xyuopa B nopomke — 0,0 mace. %.

Hayunsrii pykoBogutens — ka1, ¢pus.-mart. Hayk E. B. Kapraes
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TEIIVIO®U3UKA

VK 532.529.5

YucjaeHHoe HCCJICIOBAHUE JIOKAJIBHBIX XaPAKTEPUCTUK
ra3oKuAKOCTHOTO TCYCHUS B MUKPOKaHaJIe

A. H. AHTOHOB
HoBocubupckuii rocy1apCTBEHHbIM YHUBEPCUTET,
Wncruryt Terodusnkn um. C. C. Kyrarenanze, r. HoBocnbupck

TenaeHnsA K MUHHATIOPU3AIIH TIPU pa3padOoTKe MUKPOKAHAIBHBIX TETIII00-
OMEHHHMKOB, MUKPOKaHAJIbHBIX PEAKTOPOB U OMOJOTUYECKUX YHUIIOB OTPEeIIsIeT
0ONBIION MHTEpPEC K AKCIEPUMEHTAIBHBIM U PACUETHBIM HCCIICOBAHUSM Ta30-
JKUJIKOCTHBIX TEUEHUN B MUKpOKaHaiaX. TeM He MeHee OIHOW M3 aKTyaJbHbIX
Y HEpeIlIeHHBIX 3aJlauy OCTAeTCs ONpee/ieHUE JOKATbHBIX XapaKTEPUCTUK TaKUX
TEUCHUI B KaHaJIaX MPSIMOYTOJILHOTO CEYEHHUsI, KOTOPbIE IIUPOKO pacipocTpaHe-
HbI B MUKPOXKHJIKOCTHBIX CUCTEMAX.

Lenbro maHHOW paOOTHI SBISETCS YHCICHHOE UCCIICIOBAHUE JTOKATBHBIX Xa-
PAKTEPUCTUK TEUEHUsI IIPU BCILIBITUM I'a30BOT0O MY3bIPSl B BEPTUKAIBHOM KaHae
MPSIMOYTOJILHOTO cedeHUsl. PacueTsl MPOBOAMINCH METOIOM KUJKOCTH B sTUEHKE
(VOF) ¢ momompto nporpammuoro makera OpenFOAM. B mpormecce pacdaera
ompenensiach Gpa3oBas OIS )KAIKOCTH ¢ B TICHKaX PacueTHON CETKH IPH pelie-

oo
HUU ypaBHEHHUs IepeHoca a—+(u-V)(x =(, mocije 4yero pemajgach cUcrema
t

YPaBHEHUU ABUKEHUS JIJISl )KUJIKOCTH C MJIOTHOCTBIO M BA3KOCTBIO, KOTOPBIE M0~
JIy4eHbl JIMHEHHOW MHTepnosauueil. PacyeTsl mpoBOAMINCH ISl SJIEMEHTa CUM-

1
METPHUHU, COCTABJISAIOILIETO 2 OT TIOTIEPEYHOro ceueHus: kaHanoB 420 x 280 MkM

1400 x 210 mxM. [lepenan naBnenus Ha ATMHE KaHata u3MeHsics ot 1 1o 5 kIla.
VYcTaHOBIEHO, YTO KAMWIISIPHBIE CHIIBI ONPEAEISIOT paclpesieleHue TONIIUHEI
TUICHKH KUKOCTH B TIOIIEPEYHOM CEUCHHMHU KaHalla, OHU MPUBOJAT K CTATHBAHHIO
JKUJIKOCTH B YIUIbI KaHata M (YOPMHUPOBAHUIO TOHKOH TUICHKH XHUKOCTH HA CTCH-
Kax. Pe3ynpTarsl HOKa3bIBAIOT, YTO TOJIINHA U ()OpMA IIIEHKH >KUIKOCTH 3HAYH-
TEJIFHO OTJIMYAIOTCS ISl JUIMHHOM M KOPOTKOM CTOPOHBI KaHaia. [1pu aTom To-
IIMHA TJICHKY Ha [UIMHHOW CTOPOHE KaHaja N3MEHSETCS B 3aBUCHMOCTH OT pac-
CTOSIHUSL IO TOJIOBHOM YacTH Iy3bIpsl, IOTOMY U3BECTHBIN 3akoH Teiliopa s
OTIPECTICHUS JTOKAIbHOM TOJIIMHBI MIEHKH XUIKOCTH HE MOXKET OBITh IIpHUMe-
HEH JJId IPAMOYTOJIbHBIX MUKPOKaHaJIOB.

Hayuwnp1ii pykoBoguress — a-p ¢us.-mart. Hayk, po¢. B. B. Ky3neros
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VIIK 536.24

I/I3yl{eﬂue peKUMOB CMellIaHHOI KOHBEKIIMH B MOPpUCTOM KaHaJIe
C UICTOYHHUKOM TENJIOBbIACJICHUSA

M. C. Actanuna
ToMcKuil rocyJapCTBEHHBIM YHUBEPCUTET

CoBpeMEeHHbIH ypOBEHb Pa3BUTHSI MPUOOPOCTPOCHUS, SHEPTETUKH U TPO-
MBIIIJIEHHOCTH TPeOyeT MCCIEAOBaHMI B 00IaCTH KOHBEKTMBHOTO TEILIOMAc-
COIIEpeHOCca C IIEbI0 YIyUIICHHs CHCTEM OXJIAXICHHS HCTOYHHKOB YHEPTHH.
HccnenoBanus B 3T0i 001aCTH TTO3BOJISAIOT MPEAYTaAbIBaTh PA0OTY CUCTEM C Te-
IUTOBBIICJIAOIIMMHY 3JIEMEHTaMH U TPEOTBPAILATh UX MPEKIEBPEMECHHBII BbI-
xo11 3 cTpost. OcoOyro IIEHHOCTh UMEIOT 3aJ1auH, B KOTOPBIX MapaMeTphl padodeii
Cpe/ibl 3aBUCAT OT BHELIHUX (DaKTOPOB (JaBJIeHUE, TEMIIepaTypa u T. I1.).

Ienb maHHOTO HCCIEAOBAHUS — MOJICIMPOBAHHUE PEXKUMOB CMEIIAHHON KOH-
BEKIIMU B TOPU30HTAILHOM MOPUCTOM KaHalle MPU HAJHMYUH TETIOBBIIEISIONIE-
rO 2JIEMEHTA Ha HIKHEH cTeHke. BrineneHue Tennaa Ha UCTOUHUKE MPOMCXOTUT
3a CYET TMOCTOSIHHOTO TEIJIOBOro MoToka. V3ydyaemas obnacTh 3aroiHeHa HbO-
TOHOBCKOHM TEIUIONPOBOIHON >KHIKOCTBIO, YIOBJIECTBOPSIONICH HPUOIMKESHHIO
Byccunecka, TedyeHne — JlaMMHApHOE. BS3KOCTH XKHMIKOCTH paccMaTpuBacTcs
B 3aBHCUMOCTH OT TEMIIEPATyphl 10 SKCIIOHEHIINAIEHOMY 3aKOHY.

JIyist MaTeMaTHuecKoro OIMHMCAHUSI MPOIECCOB KOHBEKTHBHOTO TEIIOMAacCO-
mepeHoca B MMOPUCTOH 30HE ObIIa MCTIONb30BaHa Monenb Jlapcn — bpuakmana.
JuddepenunanpHple ypaBHEHHs B YaCTHBIX IPOM3BOAHBIX, OMHICHIBAIOIINE aHA-
JU3UPYEMBIN TIpoliecc, GOPMYIHPYIOTCS HAa OCHOBE HECTAIIMOHAPHBIX YpaBHE-
HUH AJIs CiTydasi IepeMeHHON BA3KOCTH ¢ UCTIONh30BAaHUEM Oe3pa3MepHBIX Mepe-
MEHHBIX «(DYHKIUS TOKa — 3aBUXPEHHOCTh — TEMIIEpaTypay.

CdopmyupoBaHHasi KpaeBasi 33j1aua peajn30BaHa YHCICHHO METOJIOM KO-
HEYHBIX pa3HOCTEHd Ha paBHOMEPHOH ceTke. PazpaboTaHHasi BBIYHCIMTEIBHAS
METO/IMKa IPOTECTUPOBAHA HA CEPUM MOJIEJIBHBIX 33/1a4, a TaKKe Ha MHOXKECTBE
Pa3sHOCTHBIX CETOK. V3yueHo BIMSHME MapameTpa, XapaKTepH3yIOIero WHTCH-
CHUBHOCTb TEIUIOBBIJICJICHHS] HCTOUYHHKA, IOPHCTOCTH CPEJIBI, a TAKKE OTAEIBHO
MIPOAHAIM3UPOBAHBI MOJIS JIOKATBHBIX M MHTETPATBbHBIX XapaKTePUCTHK TP Ba-
PBUPOBAHMY MTapamMeTpa u3MeHeHus BsazkocTH C.

Pabora BemonmHeHa TmpH (HUHAHCOBOW MOAAEp)KKe PocCCHIICKOro HaydHOTO
¢donna (mpoekt Ne 17-79-20141).

HayuHblii pykoBoguTens — A-p Gu3.-Mar. Hayk, joueHT M. A. lllepemer
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VIIK 538.931

JMCKpPeTHO-KOHTHHYAJIbHOE MOJeITHPOBAHNE MPOLECCA PEKPUCTAIN3AIMH
B TepMO0OapbePHBIX MOKPHITUAX U KAPONPOYHBIX CIIABaX
NPH MHTEHCUBHON TEPMHYeCKOi HATPY3Ke

M. C. babuu, /1. /1. Mouceenko, C. B. ITanun
Wucrutyt Gpusukn npounoctu u Marepuanioseaenus CO PAH, r. Tomck

Beicokne Tpe©oBaHUs, MpenbsBIsEMble K HOBBIM MaTepHaiaM, TUKTYIOT
HEOOXOAMMOCTh CO3JJaHUS U Pa3BUTHS COBPEMEHHBIX METOOB KOMITBIOTEPHOTO
MOZICIIMPOBAHUS TOBEICHNS CPEA CO CTPYKTYPOH B IKCTPEMANIbHBIX YCIOBHUSX
HarpyxeHust. bospime rpagueHTsl TeMneparyp, HIUKINYecKast ylapHas Harpy3ka
MOT'YT NPUBOAMTH K KaTacTpouyeckol Aerpajanuy Marepuania. DKCIepUMeH-
TaJIbHBIE MCCIIEOBAHMS MOJCIBHBIX 00Pa3loB M MOCJICAYIOIINE HATypPHBIC HC-
IBITAHUSI TOTOBBIX KOHCTPYKILIMM BeCbMa TPYLOEMKU U JOPOTOCTOSIIM. B cBsA3U
C 9TUM TEOPETUYECKOE IIPOrHO3UPOBAaHKE Ha 0a3e KOMIIBIOTEPHOIO SKCIIEPUMEH-
Ta SIBJSIETCS] BEChbMa aKTyaJIbHBIM.

PazpaboTan HOBBIM MOAXOA TSI MOJEIMPOBAHUS MPOIEcca PEeKPUCTAIIN3a-
1M Ha 0a3e KJIETOYHBIX aBTOMATOB C y4ETOM BO3MOXXHOCTH JBOMHUKOBOTO pOCTa
KPHCTAJUTNTOB. MEeTO/ BKITIOYaeT B ce0s1 MEXaHU3MBI JUIsl MOJICIIMPOBAHNS TPAHC-
dbopMannu CTPYKTYpBI, EPEHOCa TEIUIOBOM 3HEPIHH, TEIIOBOTO PACIIHPEHUS
u 3apoxaeHust aedextoB. B MeTozne SIBHO yUHTHIBAaeTCS IIOPUCTOCTh U HEOAHO-
POIHOCTB CTPYKTYPBI Marepuara.

MozenupoBanuch 00pasiipl ¢ XapaKTEPHbIM Pa3MEPOM aKTHBHBIX JIEMEHTOB
60 uM. Pazmepsr 06pasios 2.88 x 2.4 x 1.6 mxm®. HauansHast Temieparypa Kax-
Joro anemenTa 3anasanach 300 K, HauanpHble 3HaUeHUS leOpMaLii HaTpshKe-
HU ObUTM HyJIeBbIMU. Bennunna BpemenHoro mara — 1 He. Ha nepBoii cragun
npoucxonuT Harpes 10 1500 K; Ha Bropoii ctanun — oxnaxaenue a0 300 K.

B pesynbrare nmpoBeeHHOro YUCICHHOTO SKCIIEPHUMEHTa OBbLIO TTOKa3aHo, YTO
B [TOPHUCTHIX 00pasax NpoLecc peKPUCTALIM3ALNH TPOUCXOANT MEICHHEH, YeM
B OccriopucThix. [Ipruem B mocneHux 3HaYeHHE KOI(PPHUIIMEHTa TEPMUUECKOTO
pacHmpeHust He OKa3bIBAaeT BIMSHHS Ha CKOPOCTh PEKPHCTAIIIH3AIHH.

C npyroil CTOpOHBI, 3HaueHHE KOI(P(UIMEHTa TEPMUUYECKOTO pPaCHIMPEHUS
CYIIECTBEHHO BIIMSIET HA XapakKTep PaclpOCTPAaHEHHS M CTENEHb KOHICHTPALIMN
nedekros crpykrypsl. Hamprumep, OblIo 1MOKa3aHO, YTO B MaTepuaje ¢ HU3KHM
3Ha4YeHHEeM Kod((UIMEHTa TEIIOBOTO PACIIMPEHHMs], BEIMYUHbBI KPUBU3HBI U KPY-
YEHHsI KPUCTAIMYECKOM PELISTKH BhIIIE. DTO MPUBOAUT K (JOPMUPOBAHUIO HOBBIX
Je(eKTHBIX CTPYKTYp U MOCISAYIOIIEMY YCTAIOCTHOMY pa3pyLICHUIO MaTepraia.

Hayunsiii pyxoBogutens — kaun. ¢pu3s.-mar. Hayk /1. JI. Mouceenko
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YAK 551.511.61
YucsieHHoe ucciie10BaHue TypOyaeHTHOH aAudy3un B 11es1eBoii cTpye

A.1O. baxenos, K. 1. Boperasx
WuctutyT Termodusnku CO PAH, . HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

[Tnockast TypOyJieHTHas! CTPYsl UMeeT OONBIIOE MPAKTHYSCKOEe MPUMEHEHHE
B c(epax, CBI3aHHBIX C IEPEHOCOM Macchl U Teruia. Kpome toro, nanHas o0nactb
Ba)KHA JUIS U3Y4CHUS TYpOYICHTHOCTH, ITOCKOIIbKY TUIOCKast TypOyJIeHTHAs CTPys
SBJIACTCS MMPOTOTHUIIOM NOTOKA BOJIM3M CTEHKHU. J{aHHBIN ITOTOK YCIO)KHEH TEM,
YTO €ro AMHAMHKa 3aBHCHUT OT JIBYX IIOTPAHMYHBIX CJIOEB CTEHKH H OT JIBOPOBOTO
ciost. Pokyc B JaHHOW paboTe ObUI CAETIaH HA MCCIeJOBAHIE AUHAMHKU BHXpE-
BBIX CTPYKTYP B Pa3IM4HbIX 00acTsx cTpyH. Llenesas cTpys sSBISETCS CII0KHBIM
TEUCHUEM M3-32 B3aUMOJICHCTBUSI MKy IBYMsI IPUCTEHHBIMHU CJIOSIMH M JIByMSI
MEePHEeHANKYIISIPHBIM MM CIIOSIMH CMelIeHus. [Ipu 3ToM HeyCTOWYMBOCTH, I'eHe-
pupyeMble BOJIM3HM CTEHKH, UMEIOIINE B OCHOBHOM BUJI TIPOJIOJILHBIX BUXPEH, Oy-
JIyT B3aUMOJICHCTBOBATh C HEYCTOWYMBOCTSIMHU CJI0eB cMenieHus (Tuna KenbBu-
Ha — lenbmronbpna). Takoe B3aMMOJEHCTBHE MOXKET NMPUBOANUTH K PA3IMYHBIM
s dexTaM, OMHIM U3 KOTOPBIX SBISIETCS 3P (PEKT MEeaHAPHPOBAHUS CTPYH, C 00-
pa3oBaHHEM KPYITHOMACIITAOHBIX KBa3HIBYMEPHBIX BUXPEBBIX CTPYKTYP.

MHTEepecHBIM BONIPOCOM, UCCIICIOBAaHHBIM Ha JTAHHOM JTarle, Oblla IMHAMUKA
3aBHXPEHHOCTH U CIIMPAJILHOCTH B cTpye. Ha HadanpHOM Tare CTpyn pa3inyHbie
3HAKH 3aBUXPEHHOCTH PACIIONIOXKEHbI B Pa3HBIX CIIOSIX cMelteHns. Hike 1o motoxky
3aBUXPEHHOCTD Pa3HbIX 3HAKOB [IOOYEPETHO HAYMHAET MOMAJIATh B SIIPO CTPYH, YTO
UHTeHCH(UIIMpYET nepeMelnnBanne. 1 HakoHell, B JalibHel 00JIacTH BUXPH pa3-
HBIX 3HAaKOB HAYMHAIOT UJTH JIPYT 32 APYTOM B MPOIOJIBHOM HaIPaBJICHHH.

B Hacrosime#t paboTe ObUTH MOJTyYEHBI 1OJISi MTHOBEHHON CKOPOCTH M KOH-
LEHTPAILMK C MEaHANPOBAHHBIM ITOBEICHHEM, KOTOPOE OOBSICHSETCS HEYCTOMYH-
BOCTSIMH, BBI3BAHHBIMH ITPOJOJIEHBIME BHXPSIMH, 00pa30BaHHbIE B IPHCTCHOY-
Hol obnactu. MHTepecHbIM 3 dekTom, 00HapYyKEHHBIM B TaHHOW paboTe, cTal
3 dexT ycruieHns MoNnepedHbIX MyIbCalliil CKOPOCTH BOJIN3U CTSHKH C YaJeHH-
€M BHH3 I10 IOTOKY. BTOpbIM HHTEpecHBIM d(h(heKTOM, 00HAPYKEHHBIM B paboTe,
SBISCTCS HANINYUE 00JacTell ¢ KOHTPrpaJfeHTHBIM MEPEeHOCOM KOHICHTPALUH
NPUMECH Ha BHEIIHEH IpaHHLe CTPYH.

Hayunsrit pyxoBoanuTens — kauz. ¢us.-mat. Hayk M. 10. XpebToB
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YIK 551.511.61

Biusinne TeMnepaTrypHoil HEOAHOPOAHOCTH Ha MOACTUJIAIONIEH
MOBEPXHOCTH HA TelioMacconepeHoc B armocdepe

M. C. bo6pos, H. H. Kozronun
Wucruryt reroduzuku CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

KpymHoMacmtaOHble HEOIHOPOIHOCTH B paclpe/IeieHHU Napa U Biaru, co-
NPOBOXKAaeMbIe 00pa30BaHUEM KPYITHBIX BEPTHKAJIBHBIX BUXpPEH cMmepueoOpas-
HOTO THIA, JABHO HAOIIONAIOTCS HAJ He3aMep3alollMMU BOJOSMaMH, KOrzaa
TeMIIepaTypa OKPY’KalolIero Bo3ayxa mamaeT Hwke Hyns. [lonoOHBIE BOTOEMBI
ABJIAIOTCS HCTOYHUKOM TeIlIa ¥ BJIaru, co3faBas ONM3KUe K BePTUKAIbHBIM KOH-
BEKTHBHBIC TTOTOKH, B KOTOPBIC BOBJICKACTCS OKPYKAIOIINHA XOTOIHBIA BO3MYX.
Jlauublit 23QdekT nHTEepeceH He TOJNBKO CIOXKHOM s U3ydeHHs (HU3MKOH, HO
M BO3MOXKHOCTBIO BJIMSIHUSI HA MECTHBIH MUKPOKIMMAT M MEPEHOC Pa3IUYHBIX
NpPUMECEH, COIEPIKAIMXCS B TIOBEPXHOCTHOM CJI0€ aTMOC(EpBI.

JlanHas paboTa MOCBSICHA UCCIICIOBAHUIO BIMSHUS TEMIIEPAaTypHOU HEOM-
HOPOJHOCTH Ha OBEPXHOCTH 3eMITH Ha 00pa30BaHUE KPyIMHOMACIITAOHBIX BHX-
PEBBIX CTPYKTYP, BIMSIOIIMX Ha TEINIOMACCONEPeHOC B aTMochepe.

HccnenoBanust MPOBOAMIUCE ITyTEM YUCICHHOTO MOJICITIUPOBAHUS, C HCIIOJb-
30BaHHEM CXEM YETBEPTOTO MOPSIKA TOYHOCTH IO IPOCTPAHCTBY M TPETHETO 1O
BpeMeHH. PacueTHast 00acTh mpencraBisiiia co0oi mapajuieIenuIe]] ¢ COOTHO-
menreM ctopoH 10 x 10 x 1. B kauecTBe TeMrieparypHOil HEOTHOPOIHOCTH ObLT
BBIOpaH Y3KHH MPOTSKEHHBIN y4acTOK, TeMIepaTypa KOTOPOTO BEIIIE TeMIepa-
TYPBI OKPY’KAfOIIEi MOBEPXHOCTHU. VICCIeMOBANINCh TEUCHUS B THANIA30HE YHCEI
Panes ot 107 mo 10'°. CratucTuueckoe HCCIICNOBAHUE PE3YIBTATOB MPOBOIH-
nock ¢ nomouibio MetofoB POD (Proper Orthogonal Decomposition) n SPOD
(Spectral Proper Orthogonal Decomposition).

B pe3synsrare paboTbl ObUTH 0OHAPYKEHO, YTO B3aUMOCHCTBUE FOPH30HTAITb-
HOT'O TPaJIMCHTa TEMIICPaTypbl Ha MOBEPXHOCTH M CHJIBI IIABYYECTH MPUBOJHUT
K TEHEepally CIIOeB 3aBUXPEHHOCTH, OPUSHTHPOBAHHBIX MMapalICIIbHO TeMIlepa-
TYpHOI HEOXHOPOAHOCTH. JlaHHas BUXpeBasi CTPYKTYpa MHIYLUPYET B OKpYKa-
JOIIEM BO3IYyXe MOJIe CKOPOCTH, CTATUBAIOIIAs BO3AYX Ha HU3KHX BBICOTaX B TO-
PH30HTAJIBHOM HAlpaBlieHUH. [Ipy 3TOM BO3ZHHMKAIOT IEPUOANYECKHE TOPU30H-
TaJIbHbIE KOJIeOaHHS MTOJIOKEHHS LIEHTPAILHOTO BOCXOAAIIETO IIOTOKA Ha HU3KUX
gacToTax ¢ 00pa30BaHUEM Iap KPYMHBIX BEPTUKAIBHBIX BHXPEH.

Hayunblii pykoBoauTens — Kaq. ¢pus.-mar. Hayk M. 10. XpeOToB
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VIK 66.045-021.57

OnruMu3anus reoMeTpu4eCKUX MapaMeTpoB
oOpedpeHHOIi MOBEPXHOCTH TeNJI000MEHHBIX aNNapaToB

A. A. boryHoBa
TIOMEHCKUI UHy CTpUaJIbHbII YHUBEPCUTET

TpaJUIHOHHBIA PacUeT TEIJIOOTAAYH Yepe3 PeOPUCTYI0 CTEHKY IPH 3aJaH-
HOM OpeOpeHNH U 3HAYCHUU KOA(PUIMCHTA TEIUIOOTaYH XOPOIIO U3YUCH U HE
BBI3BIBACT 3aTpydHeHuUi. Jlpyroe neno, korma TpedyeTcsl pacCyuTaTh caMo ope-
OpeHue, T. €. OIpeICInTh HanOoJIee PAMOHAIBHYIO POPMY U pa3Mepbl pedpa.

3ajaueil JaHHOTO MCCIIeI0BaHus ObUIO HAWTH ONTUMAILHOE COUETAHNE MEK-
Iy TCOMETPUYCCKHMU XapaKTCPUCTHKAMHU OPCOPCHHS CTEHKU IMPH YCIOBUHU €€
HAUMEHBIIICTO Beca U 3aJaHHOM BEJIMYMHE TEIJIOBOTO IIOTOKA Yepe3 Hee.

JIyist pelieHust MOCTABICHHON 3a7a4i BOCIIOJIb30BAIMCh HANOOJIee MPOCTHIM
cilyyaeM, Korja pebpa MpsMOYrojbHOTO CEUeHHUs! MOCTOSHHOW TOJNIIMHBL Pac-
CMOTpEH Cly4ail mepenadu TeIuia 4epe3 IUIOCKYI0 peOpHCTYIO CTEHKY MPSIMO-
YTOIBHOTO CEUYCHUsI OE3TpaHMYHBIX pa3mepoB. CTeHKa opeOpeHa cO CTOPOHBI
MEHBIIEr0 KOA(PPHUIIHESHTA TETIIO0TIA4YH.

[TepBbIii oTaN perieHus 3a1auu COCTOST B OIMPEICICHUU Psiia ONTUMAITBHBIX
3HAUCHUI T€OMETPHUYCCKUX MapaMeTpOB HEKOTOporo pedpa. PaccmarpmBanach
3aj1a49a MOJYYCHUST MAKCUMAIILHOTO 3HAYCHUS TEIUIOBOTO IMTOTOKa (), CHUMAeMOTO
C TIOBEPXHOCTH pedpa, IIpU BapbUPOBAHUH TOJIIUHBI & ¥ BEICOTHI pedpa /. [Tomy-
YCHHUE Psijia 3TUX 3HAYCHUHN TAJI0 BO3MOKHOCTD YCTAaHOBUTH 3aBUCUMOCTD MEXKITY
HUMH U 3alKCaTh ©¢ aHAJIMTUYCCKH. PellieHre 3a1a4n peaarn30BbIBaIOCh METO-
JIOM OOIIIEr0 OTHOMEPHOTO TOMCKA.

BropeiM 1maroMm #cciaeoBaHUS OBLIO ONMPEACICHHUE HAIHUYUS 3aBHCHMOCTHU
MEXy YKa3aHHBIMU MapaMeTpamHu U, B JajbHEHIlIeM, yCTaHOBICHNE BUIA ATOU
3aBUCHMOCTH.

BbL1 mpou3BeieH moadop AIMITUPHUUECKOM 3aBUCUMOCTH Ha OCHOBAHUU UMEIO-
IIAXCS TAaHHBIX. 3aBUCHMOCTE Tiprobpena pua: & =1,008-/ 1999

[ToCKONbKY UCXOJHBIC AaHHbIC JJIsI pacueTa ObUTH MOTYYEHBI OMBITHBIM ITy-
TEM, TO OHH BITOJTHC MOTIIM COIEPKATh MOTPEIIHOCTh, YTO MOTJIO CKa3aThCs Ha
pacuerax. [ToaTromy B kauecTBe K03 (HUIIMECHTOB MOTYYCHHOW 3aBUCUMOCTH B35~
JI1 OKPYIJICHHBIC 3HAYCHUS, T. €. B UTOTE IMOJTyUMIN 3aBUCHMOCTh BHIA:

5=1",

Bb11 poBezieH aHaN3 MOTyYEHHOTO YPaBHEHUS PErpeccui — HakIeH Koagd-
¢uueHt nerepMuHaimy R*. KoadduipeHT AeTepMUHALNE JOCTATOYHO OJIH30K
K equauie (R* = 0,999882), uto yka3blBaeT Ha TO, YTO BHIOPAaHHOE YpaBHECHHE
perpeccun Xopollo ONUCHIBAET 3aBUCUMOCTb MEXKy TEPEMEHHBIMHU.

Hayunbrii pykoBoauTens — JI-p TeXH. HayK, pod. O. A. CrenaHoB
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YIK 551.511.61

HccaenoBanue TMHAMUKH 3aKPY4YeHHOI MMIIAKTHOM CTpyH
METO/IOM YHCJICHHOTO MO IMPOBAHNA.

K. U. Bopsinsik, A. 0. baxxeHos
Wucruryt reroduzuku CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

B nanHolf paboTe METOZOM KPYHHBIX BUXpPEH OBIIM NMPOBENCHBI pacdeThl
UMIAKTHOM CTPYH C pa3iWYHBIMHU CTENCHSIMH 3aKpYTKU B amama3zone S = 0-1,
OpPTraHMU30BaHHOW COIIOM ¢ Tpoduiem Burommuckoro. Yncno Pefinonbaca co-
craBmsuio 10 000. Crpys, BeITeKaromas B 3aTOIICHHOE MPOCTPAHCTBO, HAaTEKa-
Jla IepHEeHUKY/ISIPHO Ha IUIOCKYIO TPerpajay KOHEUHOH TOJIIMHEL, TeMIeparypa
MIPOTUBOTOIOKHON CTEHKH KOTOPOM Oblila 3aJjaHa PaBHOW MOCTOSIHHOW BEINYH-
He, OTIMYHOM OT TeMIIepaTypsl CTpyH BHYTpH coria Ha 10°C.

B nanHOM oT4eTe mpeacTaBIeHbI PE3yIbTaThI I PACCTOSHUS MEXKTY COTLIIOM
W IIperpazioil B Tpu KaJimOpa B MpHOIMKEHUH OECKOHEUHO TOHKOM IJIaCTHHBI (T. €.
BCSI TUIACTHHA MIMeEJIa MOCTOSTHHYIO TeMneparypy). st MareMarndeckoro Moje-
JpoBaHus ObLT uctionb3oBaH pasBuBaeMelii B U'T CO PAH LES-consep ¢ auHa-
MHUUYECKOH Mozenbio CMaropmHCKoro, OCHOBaHHBINH Ha O6nubnmorexke OpenFoam.
Jlnist ypaBHEHHS TTepeHoca TEMIIEpaTyphbl HCIONb30BaIach JMHAMUIECKAs MOJICIb
TIO/ICETOYHOH TETIIONMPOBOIHOCTH.

Ha ocHoBe moxy4eHHBIX B JaHHOW paboTe pacmpeneneHuil TypOyJIeHTHOTO
TETJIOBOTO MOTOKA BOJIM3M MpErpajibl ObLT ClIENIaH BBIBOA O KOPPENALMH MEXKIY
MIPOXOKJICHUEM BUXPEBBIX CTPYKTYP BO BHEIUTHEM CJIO€ CMEIICHHUS U JIOKAJIbHbI-
MU MyJIbCAlUSIMUA TEIUIOBOTO MTOTOKA BOJIM3H IMTOBEPXHOCTH (IUIsi pACCTOSIHUIL OT
J1000BO#1 TOYKH OOJIbINIE pagnyca CoIa). ITO CBHACTECIBCTBYET O 3HAYUTEIBHOMN
pOJIN BUXPEBBIX CTPYKTYp B Ipoliecce TypOyJeHTHOIo TEeIIoo0MeHa ¢ mperpa-
JION BIas oT JI000BOI TOuKH. B pabote crenano 3akirodeHue, 4To MPOI0IbHbIE
BUXPEBBIE CTPYKTYPBI CIIOCOOCTBYIOT TEINIOOOMEHY, HHAYLUPYS MYJIbCALIH CKO-
POCTH B ITOIIEPEYHOM K CTCHKE HAIPABJICHHH.

B cmyuae cunmpHO# 3akpyTku cTpyH (S = 1), XapakTepu3yromeiics paciaaoMm
BUXPEBOTO Si/Ipa M 0Opa3oBaHMEM LEHTPAIBHOW 30HBI PELUPKYIALNHA BOIN3M
COIUIa, BIWSIHUE TPETPAabl HAa CTPYKTYPY M OCOOCHHOCTH JMHAMHKH ITOTOKA
OBLTO cT1a0BIM M CKa3bIBAJIOCH TOIBKO IS PACCTOSHUS TOPSIIKA OHOTO Kannopa.
B cuibHO 3aKkpy4YeHHOH CTpye BO3HMKAIOT HECTAIMOHAPHBIE IYJIbCAIUU CKOPO-
CTH BCJICACTBHUE MTPELIECCUH BUXPEBOTO AApa, KOTOPOE CIIOCOOCTBYET TeTI000Me-
HY MEXIy )KHUAKOCTBIO / Ta30M B 30HE PELMPKYJSIIMU U CTPYEH, MOCTyHaromen
U3 COIla.

Hayuns1ii pyxoBoaurens — kaHj. ¢pus.-mar. Hayk M. FO0. XpeOToB
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VIIK 536.246

HcciienoBaHue KUINEHUsI B 00JILIIOM 00beMe Ha JIOKAJIbHOM HarpesarteJjie
C HaHOMO}IH(l)HIIHpOBaHH])IMH NMOBEPXHOCTAMMU

B. 1O. Bragumupos, ®@. B. PoubmH
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucrutyt Teruodusuku um. C. C. Kyrarenaaze CO PAH, r. HoBocubupck

Pa3zButne coBpeMEHHON MHKpPOXIEKTPOHHUKH HANpaBIEHO HAa YBEIHYEHHE
BBIYUCIIUTENILHON MOIIMHOCTH YCTPOMCTB IIyTEM YMEHBIIEHHUsS Pa3MepoOB IOIY-
IIPOBOJHUKOBBIX JJIEMEHTOB U yBEIMYEHHs IUIOTHOCTH MX KOMIIOHOBKH. B pe-
3yAbTaTe 3HAYMTENBHO BO3PACTAET KOINMYECTBO TEIUIA, BBIACIAEMOE E€AMHULEH
noBepxHocTH 4yuma. OJHaKo BEPXHUE I'PAHUIIBI PAOOUNX TEMIIEpaTyp OCTAOTCs
MIPaKTUYECKU HeM3MEeHHBbIMU. J[aHHas TeHaeHIns TpeOyeT MoucKa HOBBIX, Ooee
3 (EeKTUBHBIX PELICHUI JJIsl 0TBOAA TEILIa.

OnHuM 13 HauOojiee pachpOCTPAHEHHBIX METOJOB OXJIAKIACHUS SIBISIETCS
ocyuecTBiIeHre (a3oBbIX NMEPEexX00B KHUIKOCTh — ra3. COOTBETCTBEHHO WH-
TEeHCU(UKALMS TIpoliecca TeMI000MeHa TPH KUIEHUH B Pa3JIMYHBIX YCIOBHUSX
MpEeACTaBsIeT 3HAYUTENbHBIA HHTEPEC JUIsl COBPEMEHHON MHAYCTPUU MHUKPOd-
JIEKTPOHHUKH. Ba)kKHBIM HaIpaBIICHUEM B YITydIIeHUH 3()(HEKTHBHOCTH OXJIax/1a-
IOIIUX CHCTEM TAKHM METOJIOM SIBISIETCS U3MEHEHUE CBOMCTB IMOBEPXHOCTEN, Ha
KOTOPBIX MPOUCXOANUT KHUIIEHHUE, ITyTEM HAHECEHHs IOKPBITHIA, CO3IaHHs CIIELH-
aNbHOI FEOMETPHH, BBIPAIUBAHUSA MUKPO- U HAHOPa3MEPHBIX CTPYKTYDP.

B maHHOM MCCIEeI0BaHUM NPOBENECHBI SKCIEPUMEHTHI 10 KHIIEHHUIO JEras3u-
POBaHHOM, AEMOHU3UPOBAHHON BOIBI B OonbioM obwveme. Mcmomb3oBaics Ha-
rpeBarenb, HAMOTaHHBIM Ha MEIHBIH CepAeYHUK nuameTpoM 5 MM. CepaedHuK
Obu1 BripeccoBaH B TeIoHOBBIH uck. Ha MeHON OBEPXHOCTH C Pa3IMYHBIMU
MOKPBITHAMHE (BOJIBGPAMOBOE ¥ MOJIMOICHOBOE) METO/IOM Ira30CTPyHHOT0 XHUMH-
YEeCKOT0 OCAXKACHUS BBIPAIMBATINCh HAHOIPOBOJIKK U3 OKCHUJIAa KpeMHUs. B poiu
KaTajn3aTopa BBICTYNANO 0JI0BO. V3 HaHONPOBOIOK (OPMHPOBAINCH KOKOHBI
U MUKPOKaHATBI.

VYnanock JOCTUIHYTh WHTEHCH(UKAIUK KUIICHHSI Ha TIOBEPXHOCTH BOJIb(pa-
Ma ¢ HAHOMOAN(HUIIMPOBAHHOHN CTPYKTypoi. [IpoBeieHo n3MepeHne KOHTaKTHO-
ro yrjia MeToIoM cusuiei kamau. KoHTakTHBIA yron 10 SKCIEepUMEHTa cocTa-
BrT 18°. C MOMOIIBIO CKAHUPYIOIIETO AIEKTPOHHOTO MUKPOCKOTIA OblIa H3ydeHa
Mop(oorus NOBEpXHOCTEH 0 U mmocie sKcnepumenTa. [1o pesynsraram cepun
DKCIIEPUMEHTOB IPOJAEMOHCTPUPOBAHO pa3pylIeHHEe MUKPOKAHATOB IIPU KHIIE-
HuH. KokoHBI 0Kazanuch 6oliee yCTOHYUBHI 110 CPABHEHUIO C MUKPOKaHATAMHU.

Hayunblii pykoBoguTess — a-p ¢us.-mar. Hayk E. A. UnHHOB
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VK 620.97

JHeprocOeperaome TeXHOJ0IHU B 0acceline
CHOPTHBHO-03/10POBUTEIBHOI0 KOMILIEKCA

H. b. I'anpBanen
TroMeHCKUI MHIyCTpUabHbI YHUBEPCUTET, I. TIOMEHb

Jlokian TOCBSIIEH aHaiau3y pabOThl CHCTEMBI TOPSYEro BOMOCHAOKEHHMS
1 BEHTWJIALUY 3aHHsI CTIOPTHBHOTO KOMITJIEKCA ¢ TIaBaTenbHbIM Oacceitnom CK
«3omunii» . TioMeHb. BBISBICHBI HCTOYHUKHM BTOPUYHBIX YHEPTETHUIECKUX pe-
CYpCOB H pa3paboTaHbl MEPOIIPHUATHS IO TOBBIIICHUIO YHEPTETHIECKOI AP Pek-
TUBHOCTH PaOOTHI CUCTEM BOIOCHAOKEHUSI TyIIEBBIX M CUCTEMBI IPUTOUYHO-BbI-
TSODKHON BeHTW UK. IIponsBeneHbl yKpYIMHEHHbIE pacdeThl YHEPreTUUECKUX
3¢ PEeKTOB MpemIaraeMbIX MEPOIIPHSTHIA.

[TnaBarenbHbIi OacceiH SBISETCS KPYITHBIM MCTOYHUKOM COpOca HHU3KOIO-
TEHIUAJILHOH TeroBoi sHepruu. [iis noBbIeHus 9P PEKTUBHOCTH pabOThI Oac-
ceifHa BO3MO)KHO HECKOJIbKO HallpaBJIEHUH HEProcOepeKeHUs: NCII0JIb30BaHHE
TEIUIa CTOUHBIX BOJ AYLIEBBIX; UCIIONB30BaHKE TEIJIa U BJIArd BO3/yXa CUCTEMBI
BEHTUJISIHH.

YTunuzayst TEIIoTH CTOYHOM BOJIBI OT AYIIEBBIX [UIsl HArpeBa BOJIbI HA TOPSI-
4ee BoZocHaOkeHHe dY(PPEKTHBHOE MEPONPUATHE B 00JIACTH SHEPTOCcOepEKEHS,
XOTSI I UIMEET PsIJl HEAOCTATKOB B CBSI3H C BHICOKOI KOPPO3MOHHOH AKTUBHOCTBIO
CTOYHBIX BOJ M 3arpsi3HEHHEM TETJI00OMEHHBIX ammaparoB. Hamm mpetaraer-
Csl TIPOTUBOTOYHBIM METHBIN TEIUIOOOMEHHHUK THIIA «Tpyba B TpyOe» ¢ (Quiib-
TPAIlMOHHOM CEeTKM Ha BXone. B TermrooOMeHHUKe OpraHM30BaHHO CAMOTEYHOE
JIBIDKEHUE TPEIONINX U HarpeBaeMbIX cpell. TermnooOMeHHoe ycTpoiicTBO Oyaer
CIIy)KUTh NIEPBOW CTYIEHBIO JIsl HArpeBa BOJIbI HA ropsiuee BOAOCHAOKEHUE JTy-
IIeBBIX. B KauecTBe BTOPOI CTyneHM OyJeT MCHOJIb30BaThCsl TEINIOOOMEHHHK,
B KOTOPOM Tperoliell cpeoil OyzeT Boja U3 TEIUIOBOI CeTH MM TEIUIOBOH Hacoc.

Harpyska Ha ropstuee BogocHaOkenue cocrasisier 81,2 kBt. 3amenus mnep-
BYIO CTyIE€Hb Harpesa xoy1oHoi Bojabl ¢ 10 g0 17 °C, Ha CTOUHBIX BOAAX TEIIO-
Basi Harpy3ka cHmxkaetcs Ha 28 % (22,73 kBr). [Ipu ucronp3oBaHny TEIIOBOTO
Hacoca TeIIoBast SHEPTHsl IEHTPAIN30BAHHOTO HCTOYHNKA HE HCTIONIB3YyeTCs, 3a-
TPAaTHI AIEKTPOIHEPTUH cOCTaBAT 14,6 KBT.

Co CTOpOHBI IPUTOYHO-BEHTHIISIIMOHHON CHCTEMBI IIPEIaraeTcs peKymepa-
1¥sI TEIUIa C TEIUIOBBIM HACOCOM B KauecTse ocymutens. [lorpebnenns TermioBoi
SHEPIUu MpH NPUMEHEHNH PEKyIIepaIliy MPU pacyeTHON TeMIiepaType Bo3ayxa
cocTaBuT 414,4 kBT, a sxoHOMEUS — 652,6 KBT TerutoBoit snepruu. [Ipu Bkitoue-
HUH TEIUIOBOTO HACOCa MOTPEOHOCTH B TEIUIOBOIM SHEPTHH OT CTOPOHHETO UCTOY-
HUKa OTCYTCTBYET, HO 3aTpaThl Ha IEKTPUUECKYIO dHepruto coctasaT 104,8 kBT.

Hay4nsrii pykoBoauTens — KaH[. (pu3.-Mart. Hayk, goneHT E. U. Jlo6oxerko
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VIIK536.24

IKCNepUMEHTAILHOE HCCIIeIoBaHNe IBYX(A3HOI0 TeYeHHsI B MPSIMOYT0JIb-
HBIX IIMPOKHX MUKpokaHaaax 0,05 x 10 u 0,15 x 10 mm?

10. A. lementbeB, ®@. B. Ponbima
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucrutyt Teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck

B Hacrosimee Bpems HaOmogaeTcs OONBIIOH MHTEPEC K MCCICIOBAHMAM,
CBSI3aHHBIM C KalWJUIAPHOU FHIPOIMHAMUKON M TEINIOOOMEHOM B MHKPOKaHAJIb-
HBIX CHCTEMax, IJIe XapaKTepHbIe pasMepbl KaHalla COCTABIISIOT COTHH MHKPOH.
VYBenuueHne YuciIa MoiynpoBOAHUKOBBIX JIEMEHTOB Ha €MHHILY IUIOLIAaN 00-
YCJIOBIMBAET BBICOKYIO HHTEHCHBHOCTD TEIUIOBBLICICHUS B MUKPOJICKTPOHHBIX
cucremax. [loaTomMy BakHOU 3a/adeil SIBJISIETCSI ONTHMHU3AINS OXJIAKICHUS MH-
KPOBJIEKTPOHHBIX CUCTEM C HAaHOOJIBIINM KO3(PHUIMEHTOM TerooTaauu. B cBsi-
31 C DTUM JUIS IIMPOKOTO KPyra TEXHHYECKHX NPHIIOKEHUIH Ba)KHOE 3HAYCHHE
MUMeeT [TIOHUMaHKe THAPOJIMHAMUKY B MUKPOKaHaJIax, I/ie IPOMCXOAIT Hanboee
3¢ QeKTHBHBIE POIECCHI TEIIO- K MacCOIepeiayuH.

JIByx(a3Hbple CHCTEMBI UMEIOT OOJIBIION TOTEHIMA Uil PELICHUs 3a1aqn
oXJaxJeHus. B OonbmiMHCTBE paboT HCIOJB3YOTCS JUIMHHBIC MHUKPOKAHAJBI,
OJIHAKO KOPOTKHE KaHAJbI SBISIFOTCS 00Jee MePCIIeKTUBHBIME JUTS OXJIQXKICHHUS
MHHHUATIOPHBIX YCTPOUCTB C BHICOKMM TEIUIOBBIACICHUEM, TAKAX KaK MHKPOUYH-
nbl. B TerurooOMeHHMKaX Ha OCHOBE KOPOTKMX MHKPOKAHAJIOB MOTYT OBITH J1O-
CTUTHYTBI JOCTATOYHO MaJjble Iepenajbl JaBieHHs. YCTAaHOBIEHO, YTO BBICOTA
W IIUPUHA TOPU30HTAIBHOTO MHUKPOKaHaj a CYIIECTBEHHO BIMSIIOT HAa TPAaHMIIBI
MEXY PeKHMMaMH TEUCHHH B MUKPOKaHae.

B paGote skcrniepuMeHTaIbHO UCCIIE0BaHO ABYX(a3HOE TEUCHHE BOAA-a30T
B KaHasax pazmepom 0,05 x 10 m 0,15 x 10 mm?. PaspaboranHast HIIMpEH-METO/ M-
Ka IT03BOJIMJIA 3aPETHCTPUPOBATh OCHOBHBIE MTAapaMeTphI JABYX(a3HOTO TEUEHHS,
Takue KakK IUIEHKYM Ha BEpXHEH M HIDKHEW CTEHKaxX MUKpOKaHaia. bbuio Beigerne-
HO U OMHCAHO MATh PEKUMOB TEUCHUS: CTPYHHBIH, ITy3bIPEKOBBIN, BCTICHEHHBIMH,
pa3aenbHBIA U KoNbIIeBOH. bpita HamcaHa nporpamma B cpene Matlab, koTopas
MI03BOJIMJIA ONPEACIUTH KOJIMYESCTBEHHbIE XapaKTePHCTHKN PEKHMMOB, TAKUE KaK
razocofepxaHue, o0JacTH BEpXHEeH W HIKHEW IUIEHOK, 4acTOThl 00pa30BaHMS
my3bIpeil, mepenan gaBineHus. Ha OCHOBaHMM KOJMYECTBEHHBIX XapaKTEPHUCTUK
HOCTPOCHBI KPUTEPHH MEPEXOL0B MEXKIY PEKUMAMH M PEKHUMHBIC KapThl. Tak-
ke, ObUT SKCIIEPHUMEHTAIbHO U3MEPEH Mepenaj JaBieHus B MUKpokaHaie. [Toka-
3aHO, YTO MaKCUMaJIbHBIN TIeperial IaBIeHHs JJOCTUTAET TIOUTH JBE aTMOC(EPHI.

Hayunblii pykoBoguTess — a-p ¢us.-mar. Hayk E. A. UnHHOB
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VIIK 532.5

3KCHepPIMeHTaJ'll)HOC HCCJICIOBaAHUE NTPpeHecCUupyrouiero
JIBOMHOTO BUXPA B FI/I)IpO)II/IHaMl/I'{eCKOﬁ anpenoﬁ KaMepe

C. B. [IpemoB
Wuctutyt Temiopusuku um. C. C. Kyrarenaaze CO PAH,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

W3ydenne 3akpydeHHBIX IOTOKOB MPENCTABIAET COOOH BaKHYIO 4acTh CO-
BpEeMEHHO! ruapoanHaMuKu. Ocobyro ponb B JaHHOMHAIPABICHUN 3aHUMAIOT
KpyIHOMAacIITaOHbIe BUXPEBBIE CTPYKTYpHI. MccaenoBanue mogoOHBIX CTPYKTYP
umeeT OOJIbIIYI0 IIEHHOCTbD, KaK ¢ ()yHJaMEHTaIbHON, TaK U C MPHUKIIATHON TOU-
KM 3pEHHA, TaK KaK OHU PETYJISAPHO BCTPEYAIOTCS B NPUPOJE U B TEXHUUECKUX
ycTpoiictBax. Cpenu MHOXECTBAa PSKUMOB BUXPEBOI0 TEUCHHUS, Haubonee yHU-
KaJIbHBIM SIBJISICTCS PEKUM CTAOMJIBHOTO MPEIECCUPYIOIIEro JBOMHOIO BUXPAL.
CpaBHUTEIBHO HEOOJIBIIOE KOTMYECTBO IKCIEPUMEHTAIBHBIX JAHHBIX IO TO0-
JIOOHOMY pPEXUMY SIBJISIETCS OCHOBHOHM NpOOJIEMOM, CAEp)KUBAIOIIEH pa3BUTHE
TEOpHH JUIsl ONMCAHMS 3TOTO 0OBEKTA.

Llenbro paOoTHI SABIISIETCS TIOTyYeHNE KOJTMYECTBEHHBIX JJAHHBIX O TPELECCH-
pyrolel 1BOMHOM BUXpeBOU cTpykType. MccnenoBanus npoBOAWINCH HA 3aM-
KHYTOM THUAPOAMHAMUYECKOM KOHType.OCHOBHBIMU IapaMeTpaMH SBISINCH
yucno PeiiHonb/ica U KOHCTPYKTUBHBIM MapamMeTp KPYTKHU. PexxuM ABOHHOrO
BUXpsI HAOIIOACSI B INUPOKOM JIMANla30He MapaMeTpoB.

B pabore ucrnonb3oBaics MeTon udpoBoii TpaccepHoit Busyanuszaiun. C ero
MIOMOIIIBIO OBUTH U3MEPEHBI KaK CPEHHUE 110 BPEMEHH, TaK U MTHOBEHHBIE TPOQH-
JIM TAaHT'€HIMAJIbHON M aKcuallbHOI ckopocTtu. [Ipodunm mo3Bonmmm onpenenuts
OCHOBHBIE MapaMeTPbl BUXPEBBIX SAAEP, KOTOPhIE B JaJbHEHIIEM MOXKHO OyaeT
HCTIONB30BaThbB MOCTPOCHUSXPA3INYHBIX TEOPETHUECKUX MOJIeIeit.

HccnenoBanue BBHINMOJIHEHO 3a cueT rpanrta Poccuiickoro HaydHOro (oHna
(mpoext Ne 14-29-00093).

Hayunsnii pyxoBoguresns — a-p ¢us.-mat. Hayk C. W. HItopk
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VK 533.9.082.5, 537.563.2, 533.6.011.8, 544.277.6

N3ydyenune npoHUKHOBEeHHUs (POHOBOIO rasza
B CBEPX3BYKOBYIO CTPYIO aProHa B YCJIOBHSAX PAa3BUTOI KOHACHCALUH

K. A. Iy6poBuHn
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

Bomnpoc npornkHOBeHNMs (HOHOBOTO ra3a BHyTpPb ChOPMHUPOBAHHON CBEPX3BY-
KOBOW CTpyM HcciexyeTcs yke aaBHO. OHaKo NMpH M3yYCHWH CBEPX3BYKOBOU
CTPYH B YCIIOBHSIX pa3BUTON KOHJCHCAIINHU OBbLTa OOHapy)keHa 00NacTh BTOPHUY-
HOTO TOTOKA HETPaAMIHOHHOW (hOpMBI, 00pa30BaHHOHN KiacTepamMu OOJBIINX
pa3mepoB («cmemy, [1]), KoTopas MOXKET BHOCUTh U3MEHEHHUS B IPOHUKHOBEHUE
¢doHOBOrO raza BHyTpb CTpyH. B naHHON paboTe mocTaBieHa 3ajada OTIAaJKU
1 IPOBENCHUS CIEKTPAJIBHBIX U3MEPEHUI B CBEPX3BYKOBBIX CTPYSIX ra3oB C Lie-
JIbKO IOATBCPKACHUA WU OMIPOBEPIKECHUA U3MCHCHHUA CTCIICHU IMPOHUKHOBECHUS
(hOHOBOTO ra3a B CBEPX3BYKOBYIO CTPYIO CO «CJIETIOM).

Pabora BbINONIHEHA HA BAKYYMHOM JKCIIEPUMEHTAJIBHOM I'a30JHHAMHYECKOM
CTeHJE OTzAeNa NpuKIagHod ¢usuku Gusudeckoro daxynasrera HI'Y «JIOM-
ITYC-2» B moTokax aprosa rnpu J00aBJIeHUH B COCTaB ()OHOBOTO Taza MPUMECH
asora N..

B xone paboTel oTinaxkeHa cucTeMa PEerucTpanuy U3IIydeHUs], BO30YKICHHO-
IO BJIEKTPOHHBIM IYYKOM C 3Hepruei cBbilie 15 k3B, Ha pa3inyHbIX ydacTKax
MEPBUYHON cTpyH («O0UKmM») U «ciesa». [1omydeHsl COOTBETCTBYIOINE TTOPAB-
KH, yYUTBIBAIOIINE BIUSHUE PACCESHUS 3JIEKTPOHOB Ha (DOHOBOM Ta3e, HEJIMHEH-
HOCTH 3aBHUCHUMOCTHU U3ITYUCHHSA OT IUIOTHOCTH q)OHOBOFO rasa 1 mpodmue. brina
BBIIIOJIHEHA CEpUS U3MEPEHUH B BUIUMOM U YD-Iuana3zoHe ¢ IOMOILIBIO CIIEK-
tpomerpa Ocean Optics USB4000, monydeHbl KpUBBIC U3MCHEHUSI HHTCHCUBHOH
CTH M3JIy4EHUsI Ta3a B IIOTOKE PH NIepeMeEIeHHH 00JIacTH N3MEPEHUH BIOJIb OCH
CTPYH M ToTIepeK He€ Ha Pa3HBIX PacCTOSIHUAX OT CBEPX3BYKOBOTO coruta. [Ipen-
JIO)KCHA AMITUPUYECKasi MOJIEIb MPOHUKHOBEHHUSI ()OHOBOTO Ta3a B CBEPX3BYKO-
BYIO CTPYH C 00pPa30BaHHON BTOPUYHON CTPYKTYpPOH («CICTOM»).

1. 3apeun A. E., Ackun A. C., Kansoa B. B., E30un B. C. O CTpyKType CBepX-
3BYKOBOW CTPYH B YCIOBHUSX pa3BuToil koHaeHcammu // TDKT®. 2015. T. 41.
Bem. 22. C. 74-81.

Hayunbiii pykoBoanUTEIb — KaH[. (hu3.-MaT. HayK, noueHT A. E. 3apBun
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VIIK 532.529.5

FH}IPOHI/IHaMI/IKa H TENJI000MeH OIMYCKHOI'0 MY3bIPbKOBOTI0 TCUCHUSA
Nnpu MaJioM ra3oCcoacp;xaHnuu

H. A. EBnoknmMeHnko
Wucruryt teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapcTBeHHbIN TEXHUYECKUN YHUBEPCUTET

B Hacrosimee Bpemsi u3ydeHne IByX(a3HBIX IMOTOKOB SIBIISIETCS aKTyaJIbHOM
poOIeMOoif, YTO TOATBEPKAAIOT AOCTATOYHO MHOTO HCCIEIOBaHMH, Oepyminx
CBOE HAYaJIO C CEPEAMHBI MPOIITIOro BeKa. bomblast 9acTh 3THX paboT MOCBsIIIe-
Ha BOCXOAAIINM TEUECHUSIM, a OIyCKHbIE IIOTOKH HYKIAIOTCA B OoJee MTyOoKoM
U3YYEHUH.

CyliecTByeT HECKOJIBKO Pa3IMYHBIX PEKUMOB TEUeHUH ABYX(a3HBIX MMOTO-
KOB: TICHHbIE, CHApsIHbIC, y3bIPHKOBBIC U IUICHOYHBIC. B 1aHHOIl pabore Obu1
paccMOTpeH My3bIPHKOBBIN PEXKUM TEUESHUS.

U3 BBINOTHEHHBIX paHee paboT U3BECTHO, YTO U3MEHEHHE pa3Mepa U Kolude-
CTBa My3bIpell BIUSAET Ha JIOKAJIbHYIO TUAPOAMHAMUKY ITOTOKA M, COOTBETCTBEH-
HO, TerI000MeH. OIHAKO CTEIeHb BIMSHUS AUCIIEPCHOTO COCTaBa HA XapaKTepH-
CTHKH TIOTOKA SIBIISIETCS] OTKPBITHIM BOITPOCOM.

Bbuti mosydeHs! JaHHBIC O BIUSIHAW Ta30COACPKaHMs HAa THAPOANHAMUKY
U TEII000MEH HUCXOSIINX MOTOKOB. DKCIEPHUMEHTHI MPOBOIMINCE B BEPTH-
KaJbHOH TpyOe ¢ BHyTpeHHUM auamerpoM 20 mM. [Ipu 3amaHHO# CKOpOCTH TI0-
toka 0,3 m/c u uncne Peiinonbaca, pasaomy 6000, KOJIMYECTBO U pa3Mep IMy3bl-
peil peryaMpoBaInch U3MEHEHHEM CKOPOCTH «CPE3aroIiero» MoTOKa *KHUIKOCTH
BOJIM3M TOPIIOB CHCTEMBI KanmwmiuisipoB. st onpeneneHns MoJIoKeH s Ty3bIpei
UCIIOJIH30BAJICS METO/I IJIOCKOCTHOM JIa3ePHO-UH Iy IUPOBAHHOM (u1yopeceHIn
(IJIN®, PLIF), xoMOMHUpPOBaHHBIH ¢ MeTOIOM HU(GPOBOM TpacCcepHOI BHU3ya-
mmzanun (PIV). BoustHue nucnepcHoro cocraBa ra3oBoil (a3sl Ha TEII00OMeH
U3MEPATIOCH C MOMOILBIO TEMJIOBU30pa M MUHUATIOPHBIX PE3UCTUBHBIX JATYUKOB
TeMmneparypsl ¢ HOMUHanIbHbIM conpoTtusiaeHneM 1000 Om mpu 0 °C. ns us-
MEpeHHsI TeII000MeHa MPOM3BOIMIICS HarpeB TOHKOCTEHHOTO ydacTKa TpyObI
JuMHOM 520 MM 1 TonmuHOM creHku 0,2 MM. HarpeB npou3Boauiics ¢ HOMOLLBIO
MCTOYHUKA MTUTAHHS OCTOSTHHOTO JIEKTPHUYECKOTO TOKA.

B pesynbsrare ObUIN MOTY4EHBI JAHHBIE MO PACIIPEAEIEHUIO CKOPOCTH YKUIKO-
CTH 110 CEUCHHUIO KaHalla ¥ BIMSHUIO ITy3bIPE Pa3HbIX Pa3MEpOB Ha TEIIOOOMEH.

Hayunsiit pyxoBoautens — kaHf. TexH. Hayk I1. J[. Jlobanos
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VIIK 532.529.5

Koppekuml pacnpeacjaceHusd moJjiss CKOpOCTH NMPU U3roTOBJICHUH
MaKeTa pacupeaeauTesl ra30BbiX NOTOKOB KATAJIUTUYCCKUX PEAKTOPOB
OKHCJICHUSA JIETYYUX OPraHuI€CKUX COC)Z[I/IHBHI/Iﬁ

C. B. Kakaynun, /1. I1. E3eenneesa, M. P. Topauenko
Wucruryt Teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapCcTBeHHbBIH TEXHUYECKUI YHUBEPCUTET

CoBpeMeHHO# Ipo0eMoii B 001aCTH IKOJIOTHUECKON Oe30MacHOCTH SBIISCT-
Csl CHI)KEHHE BHIOPOCOB BPEIHBIX BEIISCTB B aTMocdepy. AKTyaIbHO CO3IaHHE
KOMITaKTHBIX, 9HEProd((GeKTHBHBIX KaTAIUTUYECKUX YCTAHOBOK JUIsi 00e3Bpe-
KMBaHMS TA30BBIX BHIOPOCOB JIETyUHX OPraHUUECKUX coequHeHUH. KiroueBbiM
KOMIIOHEHTOM TaKHX YCTaHOBOK SIBJISIETCSl KaTaJIN3aTOPHBIM KapTPUIXK, OJHAKO
3 }eKTUBHOCTB ero paboThl 00eCIeYBaCTCs 3a CUET IT0JJaYM B KAPTPUIK ra30-
BOTO TIOTOKA C PABHOMEPHBIM I10JIeM cKopocTeii. [Tpn BO3HUKHOBEHNHU HEYCTOM-
YMBOCTEH MOTOKa HEOOX0AMMa KOPPEKIIHS OISl CKOpPOCTH Jutst 3dheKTHBHOMN pa-
0OTBI KaTaJIUTHYECKOTO KapTPHIDKA.

Pabora HampasieHa Ha KOPPEKIUIO PACHPEICIICHHS TTOJIsI CKOPOCTH TIPU H3-
TOTOBJICHUH MAKEeTa PaclpeaeIUTeNs Fa30BbIX IIOTOKOB KAaTAIMTHIECKUX PEaKTo-
POB OKHCIICHHUS JIETYYNX OPTraHUYECKUX COCTMHCHHH.

Js addexTrBHOTO pacmpeneneHust ra3oBOro IMOTOKAa B KaTaIUTHYECKON
YCTaHOBKE pa3paboTaH M CO3[aH MAKET PACHPEIEIUTENS Fa30BbIX OTOKOB U a3-
POIAMHAMUYECKUM M3MEPUTEIbHBIN CTEH[ AJId ero ucnelTaHui. Maker cocto-
UT U3 CIEeTyIONUX OJOKOB: CEKIMS CMECHTENs, CEKIHs KOHTPOIS, TOBOPOTHOE
YCTPOICTBO, CEKLIUsI KaTaau3aTopa, y3el GpopcyHkH. V13-3a Hamiuust MOBOPOTHO-
Tro yCTpOﬁCTBa BCJICACTBUEC NUCKPUBJICHUA TCUCHUS IMOTOKA Ha IMOTOK ]IeﬁCTByIOT
LHEHTPOOESIKHBIE CUIIBI, HAIPABJICHHBIE OT IIEHTPa KPUBU3HBI K BHEITHEHW CTCHKE
BO3JIyXOBOJIa PACIpeeNUTEIs Ta30BbIX MOTOKOB. DTO BO3JEHCTBHE 00YCIOBIIH-
BaeT 00pa3oBaHNE MHTCHCHUBHOIO CTPYWHOIO TEUEHHMs y BHELIHEH CTEHKH M 00-
pa3oBaHNE BUXPEBOH 30HBI, pacpOCTPAHSIOMICHCS OT MOBOPOTA IO KaTaJIUTH-
YEeCKOTO KapTpHpKa. Takol XapakTep TEUSHHUS COKpAIIAeT CEYCHHE OCHOBHOTO
MIOTOKa U CYIIECTBEHHO OciadisieT 3(h(EeKTUBHOCTh PaOOTHI KAaTaIMTHYECKOTO
KapTpumxka. st KOppeKIuy Mot CKOPOCTH TEePe KaTATMTHIECKAM KapTpHI-
JKEM M3TOTOBJIEHB! KPBUIOBHUIHBIE BCTABKH B IIOBOPOTHOM YCTpOHCTBE. BeTaBkn
n3rorasnuBaiuchk Ha 3D-npunTepe. KOHTPOIIb oIt CKOPOCTH IPOU3BOAMIICS ME-
TOJIOM JIa3epHON JTOTIICPOBCKOM aHeMoMeTpur. KphIToBHIHbIE BCTABKHU IIIIABHO
MOBOPAYMBAIIU [TOTOK, 0OECIIeUnBast TEM CaMbIM PABHOMEPHOE T10JIe CKOPOCTH Ha
KaTaJIUTUYCCKOM KapTpHUIKE U CHUKCHUC T'MAPABINYCCKOTO COITPOTUBIICHUA.

Hayunplii pykoBogurens — kaj. TexH. Hayk . K. Kabapnun
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VK 536.244

YuciieHHoOe uccleJ0BaHue Nepefadl TeMIepaTypHbIX MyJIbcanmii
TypOyJeHTHBIM MOTOKOM ra3a NpH 00TeKAHUHM TOHKHUX IVICHOK
M3 MHPOIEKTPHYECKOr0 MaTepuaa

H. H. Koztonun, M. C. Bo6pos
Wucrutyt rermoduzuku CO PAH, . HoBocuGupcek,
HoBocubupckuii rocyiapcTBeHHbIH YHUBEPCUTET

Wnes npeobpa3oBaHns HU3KOIOTEHINAIBLHOTO TEIUIA B SIIEKTPHUYECKYIO SHEP-
THIO OYeHBb akTyaibHa (Hampumep, nosbimerne KII/l oTmerpHBIX yCTpOHCTB,
cOop PHEPrUr OKPYXKAIOMIEH Cpe/bl).

B nanHoil paboTe MozpenupoBaics NPOTOTUII AIEKTPONpeoOpazoBaTes, 1c-
MOJIB3YIOLIETO MUPOIeKTpUuecKuii 3ddexT. bpulo ucciaenoBaHo NPOHUKHOBE-
HUE MyJIbCAIMI TeMIIEpaTyphbl U3 TypOYJICHTHOIO MOTOKA ra3a B MACCHB TOHKHX
rutactud (200 HM) U3 TBEPIOro MaTepuala ¢ mapaMmeTpaMu THITHYHOTO CEerHEeTO-
anexrpuka (BaTiO3).

Taxoxke OblTa TpOBEJCHA CEpHsl PAcUyeTOB C pasHbIM HHTETPAIbHBIM Mac-
mraboM TypOyneHTHBIX mynscarmid (0,00008 m; 0,00025 m; 0,00075 m). Beoia
UCIIONIb30BaHA TPEXMEPHAsT MOJEIb, YUHUTHIBAIOUIAs HEOJHOPOAHOCTH ITOTOKA
terta. Ocoboe BHMMaHME OBIIIO OOpalIeHO Ha 3aJaHue BXOJHBIX HadyaJIbHBIX
ycnoBwid. Mcmons3yeMsrii MeTO/ 3a1aHus TypOyICHTHBIX YCIOBHH Ha BXONE —
reHepanusi aHW30TPOIHONW CHHTETHYECKOH TypOyJeHTHOCTH 0e3 IUBEpreHINH
B TIOTOKE, aHAJIOTHYEH 33/1aHHIO TIOJISI TEMIIEPATYP.

B manHoii paboTe OBIIIO UCCIIEIOBAHO JIBA CIIyYast: Cydail KOPPENSIUU MyiTh-
caluii MPOJOJIbHBIX KOMIIOHEHT CKOPOCTH U TEMIIEPATypPhl U CIIydaid, KOrAa Iyib-
CaIiM MPOAOJIBHBIX CKOPOCTEH U TeMIepaTypbl HeckoppeaupoBaHsl. L{enbro nan-
HOTO MCCIIe/IOBaHMsI OBUIO CpaBHEHHUE MPOIIECCOB TEIJIOOOMEHA B OTHX CIIy4dasix.
Ha ocHOBe 3TOro MOXHO c/ief1aTh BBIBOJ O TOM, KaKU€ yCJIOBHS BIUSIOT HA UH-
TEHCU(HKALUIO TETIIO00MEHa.

Bbu10 MoOKa3aHO, 4TO BUXPEBBIE CTPYKTYPHI MOTPAHUYHOIO CIOSI, MPEICTaB-
Jstronre co0ol MpoONbHBIE BUXPH, MIPUBOAAT K TOMY, YTO IIPOCTPAHCTBEHHBIE
(GykTyannu TeMmmneparypbl B IUTACTHHE BJIOJb MPOMOJIBHOTO CEUCHHMS IUIACTHH
MMEIOT CYIIECTBEHHO MEHBIITYIO aMILTUTY/Ly, YEM BJIOJIb TTOTIEPEIHOTO MOTOKA Ce-
yeHus. Takoe pacripeesieHne TeMIEepaTyphl MO3BOJIIET B TEOPUU MPEITIOKHUThH
CXeMy yTWJIN3alUU TEIUIOBOH 3HEPTHH ITyTEeM yCTAaHOBKH Ha IUIACTHHY IPOO0Ib-
HBIX TI0JIOCYATBIX JIEKTPOJIOB C IIMPUHON COOTBETCTBYIONICH CpeIHEMY PacCTO-
SITHUEO MEXIY IPOJNOJbHBIMM BUXPAMH B IOIPAaHUYHOM ciio€. bbulo MokasaHo,
YTO NP HAIMYUHU KOPPEISIIIMU MEXTY (IyKTyalusIMH CKOPOCTH U TEMIIEPaTyphbl
HMHTEHCUBHOCTB TEMJI000MEHA yBEITUUNBACTCS.

HayuHbl1ii pykoBoautens — kanj. ¢pus.-mar. Hayk M. 10. XpeOToB
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VIIK 621.5.048

HccaenoBanne 3¢ GeKTHBHOCTH TEIVIOOOMEHHBIX aANNapaToB
€0 BCTABKAMHU U3 MOPUCTOr0 ATIOMUHUS

A. B. Makapos
TIOMEHCKMI1 UHy CTpUaJIbHBII YHUBEPCUTET

[ToBcemecTHOE MPUMEHCHHE TEIUIOOOMEHHBIX aIllapaToB JAETacT aKTyalb-
HBIM BOIIPOC YMCHBIICHUS UX TrabapuTOB W METAIUIOEMKOCTH TPH COXPaHCHUH
HEoO0XomuMOoH A(PPEKTUBHOCTH. YCIICIITHOE PEIICHNE JAaHHOW 3a/1a91 OCYIIIECTBH-
MO IJIaBHBIM 00pa30M ¢ TOMOIIHI0 HHTEHCU(UKAIIH TETTIO0OMEHaA.

Oco0bIif HHTEpEC MPEICTABIACT UCIOIF30BaHIE BCTABOK U3 MaTEPHAIIOB C OT-
KPBITOM MTOPUCTOCTHIO JIIsI THTEHCU(DUKAITUH ITPOIIECCOB TertoooMeHa. CoueTaHue
LIMPOKOIO JMAIla30Ha CBOWCTB M IIPOCTOThI U3IOTOBJICHUS 3JIEMEHTOB KOHCTPYK-
L[Mi/ll 13 MOPUCTBIX MAaTCPUAJIOB IMO3BOJIACT UCIIOJIB30BaATh UX B CaMbIX pPas3IMYHbIX
ycaoBusix. Kpome Toro, ¢ moMomiplo MOPUCTBIX AJIEMEHTOB MOXKHO pPealii30BaTh
nporeccs! (pruIIbTpOBaHMs, APOCCENUPOBAHUS, pa3aeaeH s Gas u T. 1.

XapaKTepHCTUKU TEIUIOOOMEHHBIX allapaToB CO BCTaBKAMHU M3 MOPUCTHIX
MaTepHajOB 3aBHCAT OT MHOXECTBA PAa3MYHBIX MEPEMCHHBIX: KaK OT CBOMCTB
€aMoro IMOPUCTOTO MaTeprala (TeOMETPHUHU KaHaja, TuaMeTpa mop, KO3 QuiimeH-
Ta TEIUIOTIepeIad), TaK U OT ITapaMeTPOB IMOTOKA (OHO- WIIH AByX(a3Has cpe-
Ila, TaBJICHHUE, TEMIIepaTypa, MacCOBBIH PacXol ! T. 1.). B CBS3H ¢ 3THM pacdeT
1 TIPOSKTHPOBAHHE MTOJOOHBIX TETNTOOOMEHHBIX alllapaToB MPEICTABIACT OO0
JIOCTATOYHO HEeTPUBUAIBHYIO 3a/1a4y.

B mpezcraBneHHoN paboTe MpoBeieHa WHTEPIIPETALUS Pe3ysIbTaToOB dKCIIe-
pPHMEHTa 0 MCCIIET0BAHUI0 d(PPEKTUBHOCTH HCTIAPUTENIEH CO BCTABKAMU M3 T10-
PHCTOrO AJIOMUHHS 110 CPABHEHHUIO C OOBIYHBIM KOXKYXOTPYOHBIM HCIIapUTEIeM
C AHAJOTMYHBIMH TEOMETPUYECKUMH mapamerpaMu. OleHKa MpPOM3BOIMIACH
C MOMOIIBI0 TOCTPOEHUS TpaduKOB 3aBHCUMOCTH Oe3pa3sMEepHBIX KPUTEPHEB
Cranrona u PeitHonbaca.

Hayunsrii pykoBogurens — C. O. 3axapeHko
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VIIK 537.529
‘{uc.ﬂem{oe MO}IeJ'lPlpOBaHl/le YJACTUYHOI'O pa3pﬂzla B I'e¢JINEBOM l'[y3l)lp])](e

M. b. Mepenosa
HoBocubupckuii TocynapcTBeHHBIN YHUBEPCUTET,
WnctutyTt ruaponuaamuku uM. M. A. JlaBpentseBa CO PAH, . HoBocu6upck

OnHuM 13 3 GEKTUBHBIX CIIOCOOOB UCCIECAOBAHNUS U30JISIIHH B BHICOKOBOJIBT-
HOM 00OpY/IOBaHUM SBISETCSI METOJ PETHCTPAIMN YaCTHYHBIX paspsaoB (UP).
OO0opynoBaHHEe TOIBEP)KEHO BO3HHUKHOBEHHIO HEHCIIPABHOCTEH BCIIEACTBHE
TOTO, YTO B TBEPAOM TUIIEKTPUKE CO BPEMEHEM MOSBISIOTCS TPEIINHBI U Ta30-
BBIE ITOJIOCTH. B 3THX MONIOCTAX 10 AEHCTBUEM BBICOKOTO HANPSKEHUS BPEMsI OT
BpPEeMEHH IPOUCXOAUT (HOPMHUPOBAHKE JIEKTPOHHBIX JaBHH, B PE3y/IbTaTe Yero
ra3 B IOJIOCTH MOHHM3HPYETCS, M Ta30Basl MOJIOCTh BelET ceds Kak MPOBOAHUK
B T€UCHHUE KOPOTKOro BpemeHu ~ 10 He. Takum 00pa3om, McciaeJ0BaHUE JIABUH-
HBIX TIPOLECCOB B ra30BOM ITy3bIpbKe HEOOXOMMMO sl NoHMMaHus pusnuku YP
B JINDJICKTPUYECKON M30JISIIIHH.

B Hacrosimieit pabote nccieJoBaHO BIMSHNAE Pa3BUTHS JIAaBUH B ra30BOH IMO-
JIOCTH, 3aIIOJTHEHHOM TeJIeM, Ha aMIUTUTY/Ly ¥ UMITyJIbca Toka pu YP B TBepom
JIDIICKTPHKE.

[TpoMeXyTOK MEXAY TUIOCKAMH JJIEKTPOJAMH CUUTAJICS 3alOJHEHHBIM
TBEPABIM TUIIEKTPUKOM C JUAIEKTPHUECKOW MPOHMIIaeMOCThIo € > 2 Kpyrioe
BKJIFOUCHHE C € = |, IMUTHPYIOIEE Ta30BYIO MOJIOCTh, TIOMENIAIOCH HA OCH CHM-
METPHH NPOMEXKYTKA. PacdeT aJIEKTPHUUECKOro IOl BBIIOIHSUICS C MOMOIIBIO
ypaBHeHus [Iyaccona co 3Ha4eHUsIMHU TIOTeHIMANa @ = U Ha HIKHEM BIIEKTPO-
Jie ¥ Ha BEepXHEM 3JIeKTpoze. Pemanucsy ypaBHeHHs TepeHoca JUIsl IEKTPOHOB,
OTpHLATENILHBIX HOHOB C YUYETOM IPOLIECCOB YapHOi HOHU3aINH, (POTONOHU3A-
1M, pekoMOnHanuu 1 anddysun. MccnenoBannuch pacnpeesneHne KOHIEHTpa-
IUHA 3apsDKEHHBIX YaCTHIl B ITy3bIPbKE, HANPSHKEHHOCTH JJIEKTPUYECKOTO MO,
(hopmMa UMITYIIECOB TOKa, 3apsijl, TPOILIE NI BO BHEITHEH LIETIH, U 3apsi Ha CTeH-
Kax My3bIpbKa, oOpaszosasmmiicst mpu YP.

Pabora mognep:xana rpanTom PH® Ne 16-19-10229.

Hayunerit pyxoBoauTens — kaHf. ¢pus.-mart. Hayk . WM. Kapmos
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yCTpOﬁCTBO U IPUMEHECHHUE I'€eHEpaTopa ropsaiux U TJICIOIUX YaCTUIL
AJI MOJI€/IMPOBAHUA MPUPOAHLIX MOKApPOB

B. B. I[lepmunos
ToMcKuil rocyJapCTBEHHBIM YHUBEPCUTET

B nmuteparype M3BECTHO, YTO PacIpOCTPaHEHHE NMPHPOAHBIX MOKAPOB OCY-
HIECTBISIETCSA 3 CUET HECKONBKUX MEXaHU3MOB — PaJUallHOHHOTO U KOHBEKTHB-
HOTO [epeHoca Tema oT INIAMEHH ¥ IEPEeH0Cca FOpsIIUX YacTHLl. B psne caydaes
OTIPENIEIIAIONIYI0 POJTb 3aKUTAHUS JICCHBIX Toprounx MarepuanoB (JIT'M) u pac-
IIPOCTPAaHEHHs [TOKAPOB UI'PAOT TOPSIINE U TICIOIINE YAaCTHIIBI, KOTOPBIE TIepe-
HOCSITCSI KOHBEKTHBHON KOJIOHKOH (DpOHTA MOXKapa U BETPOM, YTO IIPUBOIUT K 00-
pPa30BaHUIO HOBBIX 04aroB. B pe3yibTare NpoBeACHNs HATyPHBIX SKCIIEPUMEHTOB
YCTAHOBJICHO, YTO B Ka4€CTBC IOpAIINX W TICIOIHX YaCTULl IPHU ITPOXOKICHUN
(dpoHTa MoXkapa BHICTYIAET KOpa JIePEeBbEB, a TaKKe BeTOUKH [1].

B 2015 rogy B UnctutyTe ontuku armocdepsl CO PAH Obina ckoHcTpyn-
pOBaHa U M3TOTOBIEHA YHUKA/IbHAS YCTAHOBKA JUIA T€HEpaluy TOpsIIUX U Tie-
IOMIMX YacTHUI] Pa3IMYHOTO BHJA, pazmMepa u ¢popMbl. KoHCTpyKIHs reHeparopa
MO3BOJISIET IIUPOKO BapbUPOBATH SHEPIETHYECKUMH XapaKTEPHUCTUKAMH ITOTOKA
FOpPSALIMX YaCTHLL.

B pabGore ommchIBarOTCS OCHOBHBIE IMApaMETPhl YCTAHOBKH, MOAOOpP OMTH-
MaJlbHBIX PEXHMMOB pabOTHl YCTAaHOBKH, B COOTBETCTBHM C XapaKTEPUCTUKAMHU
peallbHBIX MOkKapOB. B pesynbrare B MOIyHATypHBIX YCIOBUAX DKCIIEPUMEHTAIIb-
HO HUCCJICAOBAH MEPEHOC TropAlUX U TICHOMINX YaCTHUI KOPbl 1 BETOYEK COCHBI
1 yCIOBUH 3aKUT'aHUS UMH TOJCTHIIAIOIIEH ToBepXHOCTH. Mcnonp3oBanue Oec-
KOHTakTHOro Meroaa MK-auarHocTHKY MO3BOJIMIIO OLCHUTh TEMIIEpaTypy IHepe-
HOCHMBIX YaCTHII, a TAaKXKe CKOPOCTh UX NEPEMEIICHUsI.

1. Filkov A., et al. Investigation of firebrand production during prescribed fires
conducted in a pine forest // Proceedings of the Combustion Institute. 2017. V. 36.
Ne 2. P. 3263-3270.

HayuHblii pykoBoguress — kauj. ¢pus.-mar. Hayk /1. 1. KacsimoB
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IoBbImenne 3Hepro3ppeKTHBHOCTH B CHCTEMAaX ra30cHa0KeHHs 3a cyeT
YTWIM3AIUHU TeIUIOThI YXOASIIMX ra3oB Ha 0a3e apurareiss CTupjauHra

A.JI. PactyTin
TIOMEHCKUI UHy CTpUaJIbHbII YHUBEPCUTET

Ha KoMIpeccopHBIX CTaHIUSIX MAarHCTPAIBHBIX I'a30IPOBOAOB Ta30TYpOHH-
HBIC YCTaHOBKH HCIIOJNB3YIOTCS JJISl TPUBOJA HEHTPOOESKHBIX KOMIIPECCOPOB,
MOBBIIIAIONINX JIaBlIeHNE B TpyOonposoae. bombiast yacTe SHEpruH, odecreun-
BAIOIEH NMPHUBOJ TypOWHBI, OTBOAUTCSA B BHJE TEIUIOTHI B IOTOKE BBIXJIOIHBIX
ra3oB. B cTarbe KpaTKO M3J1araroTCsl UCCIEJOBaHMUS, TPOBEJCHHBIC Ul OLEHKU
LENeCO00Pa3HOCTH YTHIIM3ALUH YXO/SIINX ra30B ra30MepeKaunBaroINX arpera-
TOB /I BEIPAOOTKH AIICKTPOIHEPTUH.

ITouck HOBBIX MUCTOYHHMKOB YHEPTUU HEM30eKeH, OCKOIbKY MUPOBOMH CIIpOC
Ha SHEPTHUI0 MOCTOSHHO PacTeT U PacTyT LIEHbl Ha TPAJAUIMOHHYIO SHepruto. [a-
30Basi TypOMHA SIBJISIETCS] OJHUM W3 HCTOUHHKOB SHEPTHHU, KOTOPBIN IPUMEHSIETCS
B Pa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH. OHUM U3 CHOCOOOB ITOBBIIICHHS
5 (eKTHBHOCTH ra30BOi TypOUHBI SABISIETCS CIIOC00 00bEANHEHUS I'a30BOM Typ-
OMHBI C IpyTUM TEIUIOBBIM JIBUTATENIEM, KOTOPBIH MOXKET 3HAYNTEIILHO OBBICUTH
3¢ dexkTuBHOCTE. TaKUM TETUIOBBIM JIBUTATENIEM SIBIISICTCS ABUraTesib CTUPIIHHTA.
Breixionasie ra3er ['TY moctymaioT B HarpeBatens nsuratens Ctupiuara, obe-
CIeYnBast €ro TEIJIOTOH, HeOOXOAUMOH [Tt paboTHI. PacueTsl Mpon3BOAUTEIHHO-
ctu asuratenss CTUPIMHTA TOKa3bIBAIOT BOZMOXKHOCTD ITOTYYEHHS 10 HECKOIIb-
KHX COTEH KBT 371eKTpOsHEeprun OT BBIXJIONA Ta30BOM TypOHMHBI.

B 215 nuHelHBIX KOMIIPECCOPHBIX CTAHIUAX, BXoAsmuX B coctaB ECI (eau-
HOHU cucTeMsbl razocHadxenust) Poccun, umeercst okosto 3300 razonepexadnBa-
IOIINX arperaroB ¢ ra3oTypOWHHBIM NPHUBOJOM. bbula mpousBeeHa oleHKa 00-
el BeJIMYMHBI TEMJIOBOM MOIIHOCTU BBIXJIOMHBIX ra3oB Bcex ['TY, Bxoasmux
B coctaB ECI, koropas cocrasuna 87,8 I'BT. IlpumeHeHne yTuan3alMoOHHOTO
KOMITJIEKca Ha ocHOBe jBurarens CTHpIIMHTA TO3BOJIUT BBIPAOATHIBATH JIOIION-
HUTEJBHYIO 3JIEKTPOIHEPINI0, KOTOPYIO MOKHO MCIIOIB30BATh ISl COOCTBEHHBIX
HYX[ KOMIIpecCOpHOi cTaHnnu. Cpok oKymaeMocTH asuraresiss CTHPIIMHTA C €T0
YCT@HOBKOI COCTaBIISIET TPH — UYETHIPE TOJa.

Taknm 06pa3om, MOXKHO ClIeNaTh BBIBOJ, YTO B Poccun cymiecTBytoT OonbIme
BO3MOJKHOCTH B c(epe SHEProcOCpekeHUst U yBeIHIEeHHs 3HeproshheKTuBHO-
CTH B CHCTEMax ra30CHA0XEHUS MPH MOMOIIH YTHIN3AIUHN TETUIOTH YXOIAIINX
ra30B ra30IepeKayNBAIONINX arperaToB.

HayuHsblii pykoBoIUTENb — A-p TEXH. HayK, mpod. O. A. CrenaHoB
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VIIK 62-93

IloBpImenne 3HeprodpGpeKTUBHOCTH PAGOTHI ra30TYPOUHHBIX YCTAHOBOK
HA KOMIIPECCOPHBIX CTAHIUAX MATUCTPAJIbHBIX ra30IPOBOA0B

H. B. Peinanuna
TIOMEHCKUI UHy CTpUAJIbHBII YHUBEPCUTET

Oueprerudeckoil ctparerueit Poccun Ha nepuon 1o 2020 roga nmpenycmarpu-
BACTCSl COKPAIICHHE MTOTEPh M CHIDKEHNE 3aTPaT HA BCEX CTAAMAX TEXHOJIOTHYE-
CKOTO TIpoIiecca Py JOObIUe, TOATOTOBKE M TPAHCHIOPTE Ta3a.

[TosTomy Bompoc moBsIeHus YHEprodddexrusHOcTH ['TY Ha Kommpeccop-
HBIX CTaHIMSIX MAaruCTPaJIbHBIX T'a30TPOBOAOB HA COBPEMEHHOM 3Talle SBISETCS
aKTyaJIbHbIM.

B pabote pazpaboTaH KOMILJIEKC Mep, HAITPABJICHHbBIX Ha YKOHOMUIO TOILJIMBA
1 CHM)KEHHIO 3aTpaT Ha 3JIeKTpodHepruio npu padore I'TY Ha koMIpeccOpHBIX
CTaHIMAX MaruCTpPajIbHBIX Ta30IPOBOIOB.

[Ipexxne Bcero mpoBeneHa OLEHKAa M3MEHEHUs ynuenbHoW momuoctu ['TY
B 3aBHCUMOCTHU OT TE€MIEepaTypbl HApy»KHOrO BO3AyXxa. B pesynsrare momydeHo
YBEJIMYEHUE YIACIBbHOW MOLIHOCTH IPH MOHMKEHUHU TEMIEpaTypbl Hapy:KHOTO
BO3/[yXa M OJJHOBPEMEHHO yBEIMUYCHUE PACX0/1A TOILINBA.

B memsx ymeHbIIeHHs pacxoia TOIUIMBA M MPUONMKEHHS pEKUMa padOTHI
I'TY kK HOMUHaJIBHOMY IIPEJIOKEHO UCIOIb30BATh TOJOrPEB BO3/1yXa, OCTya-
IOIIETr0 B KOMIIPECCOP, C OTHOBPEMEHHBIM TIOJIOTPEBOM I'a3a Mepe]] MOCTYIIEHH-
eM ero B kamepy cropanus. [IpennokeHa cxema, IO3BOJISAIONIAs YITyUIIUTh TTOKa-
3arenu paboTsl I'TV.

Bbut McceoBanbl KOXKYXOTpyOUaThie TEII00OMEHHBIE armnaparkl ¢ Tpyoa-
MU 25 X 2 MM, TO3BOJISIOIIME HArpeBaTh ra3 U BO3AyX O HEOOXOIUMBIX TeMIIe-
paryp.

IIponsBeneH pacueT SKOHOMUM TOILIMBA IPU MOAOTPEBE BO3TyXa Mepes Mo-
CTYIUIEHHUEM B KOMIIPECCOP: CPEIHSS DKOHOMUS cocTaBisieT 15 %, a B cirydae no-
Jorpesa raza — 2 %.

[TpoBeneH Takxke pacdeT SKOHOMHHU SJIEKTPOIHEPTHH 3a cUeT BBIpaOOTKH ee
Ha netaHnep-reHeparope TJIA-CPT-100/130-5,5/0,6 BPI nns T'TK-16. B pe-
3y/bTaTe 3KOHOMHS 3JIEKTpO3HEepruu Ha padory camoit I'TY cocrasuna 83 %.
B pacderax He y4YWTBIBAJIOCH BCIIOMOTaTEIbHOE OOOpYIOBaHME: BEHTWJIALHSA,
OTOIUICHHE, OCBELICHHUE U T. II.

Takum 00pa3oM, MOXKHO 3aKITFOUUTh, YTO IPOCKT SIKOHOMHUUECKH (P (PEKTHBEH.

HayuHblii pykoBouTeNlh — JI-p TeXH. Hayk, npod. O. A. CrenanoB
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VIK 536.2.023+536.212.2+536.221

JKCHepUMeEHTAIbHOE NcciIe0BaHie K03 UIMEHTOB TeNJI0NPOBOTHOCTH
U TeMIIEPATYPONPOBOIHOCTH HEOTUMA B KOHIEHCHPOBAHHOM COCTOSITHUHU
METO0M JIa3ePHOIi BCIBIIIKH

J. A. Camomikus, A. P. Xaiipynun
Wucrutyt Teruoduzuku um. C. C. Kyrarenanze CO PAH, r. HoBocnbupck

AKTHBHOE M3yY€HHE CBOWCTB JIAHTAHOMJIOB HAYaIOCh C KoHHA 50-X rojoB
MIPOIILIOTO CTOJIETHS, KOT/Ia OBLTH Pa3pabOTaHbl METOIUKH X OYMCTKH U HOJTyde-
HBI METAJUTBI CO CPABHUTEIBHO MAJIBIM COAEpKaHNEM NpuMecei. Tem He MeHee
JIO HACTOSIIIETO BPEMEHH MHOTHE CBOMCTBA PEAKO3EMENbHBIX MeTamioB (P3M)
9KCIIEPUMEHTAJIbHO HE MCCIE0BaHbl TM00 U3ydeHbl HEJOCTaToOuHO. B HacTos-
mee BpeMA TCIUIONPOBOAHOCTL M TEMIICPATYPOIIPOBOJAHOCTh JIAaHTAHOUIOB M3-
yueHa HauOosiee THIATELHO B HU3KOTEMIIEPaTypHOil o0nacTu u oblactu yme-
peHHbIX Temneparyp (Boim3u 293 K). B o6actu BEICOKHX TeMIeparyp, COOTBET-
CTBYIOILIMX TBEPOH (ha3e, JaHHBIE N0 TEIIOPU3UIECKUM XapakTeprcTiukam P3M
SIBJISTIOTCSL (PparMEHTapHBIMU, a B PSJIC CIIydaeB IPOTHBOPEUNBBIMH.

AHanuz nureparypbl HOKa3al, YTO JaHHbIE 110 TEIUIO- M TEMIIEPaTyporpoBo-
JTHOCTH JIeTKMX P3M B ’KHIKOM COCTOSIHUM MaJIOUHCIICHHBI, MAJIONH()OPMaTHBHBI
1 TIPOTHBOPEUMBHI (XapaKTep W3MEHEHHs TETIONPOBOJHOCTH C TEMIIEpaTypoil He
BocrmpousBouTest). Kpome Toro, pe3ynsTaTsl H3MEpeHH MOTYT CYIIECTBEHHO pac-
XOIMTHCS 3a MPEeNeNbl CyMMapHbIX MOrpemHocTel. B cBs3n ¢ 3TMM nomy4yeHHbIe
HaMH SKCIIEPHMEHTAIIbHBIC PE3YIIbTaThl HO3BOJIIOT 3aIIOIHUTE NTOAO0OHBIN pobes
U YTOYHMTH CYIIECTBYIOIIYI0 MH(OpPMALUIO 0 KOd(D(HUIMEHTaX MepeHoca Teria
HeoJMMa B IIMPOKOM MHTEpBAJIE TEMIIEPaTyp KOHISHCHPOBAHHOTO COCTOSIHHSL.

bbbt mpoBeieHbl n3MepeHust Koo (GUIMEHTOB TEMJIONPOBOJHOCTH U TEMIIe-
paTypornpoBOHOCTH HEoJMMa B MHTepBasie Temieparyp 295-1770 K meronom
JIa3epHOM BCIIBIIIKK C TOTpemHOCThI0 2—5 %. [loapoOHo ucciaenoBaHo moBese-
HHE TeMIIepaTypHOH 3aBUCHMOCTH M3MEPEHHBIX CBOWCTB B IIMPOKOM HHTEpBae
TEMIIEpaTyp TBEPJOTO M KUIKOTO COCTOSIHUH, BKIIO4ast o0macTi (pasoBbIX mepe-
x0710B. Pa3paboTaHbl anmpoKCHMAIMOHHbIE YPAaBHEHUS M TaOIHIBI CLIPAaBOYHBIX
JTAaHHBIX JJIS1 HAYYHOTO U MTPAKTHYECKOTO MCIOIB30BAHMSL.

PaGora BeImomHEeHa TpH (HUHAHCOBOW MOAAEpKKe PoccHiickoro HaydHOTO
¢donma (mpoext Ne 17-79-10237).

HayuHblii pykoBoguTens — A-p ¢u3.-mart. Hayk, npod. C. B. Crankyc
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VIIK 532.5

Yucaennoe MOACTUPOBAHUE CTALIMOHAPHOI'0 TCUCHU S
B TPE€YIroJbHOM MUKPOKaHaJIe

H. E. CubupsixoB
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

B nannoit paboTe paccMarpuBaeTcsl CTAlIMOHAPHOE TEUECHHE )KUAKOCTH B MH-
KpOKaHaJe ¢ TPEYTroJIbHBIM CEYEHUEM.

JIBIKeHHe JKUIKOCTU MPOUCXOJUT HE TOJBKO M3-3a BHEIHMX CHJ, HO M U3-3a
Pa3HOCTH JIABJICHUI BHYTPH JKUJIKOCTH, BBI3BAHHOM Pa3IMUHON KPUBHU3HOMN MOBEPX-
HOCTU. B TOHKHX IJIEHKAX KUAKOCTH TEUCHHE MOYKHO CUUTATh JJAMUHAPHBIM — 3TO
CYILIECTBEHHO YIPOIIAeT OCHOBHBIC YPaBHEHUs THPOIMHAMUKHU. B Hamel mojenu
TeMIepaTypa CTEHOK 1 BCEro 00bema JKUIKOCTH MOJIEPKUBAETCSl TOCTOsTHHOM. Ha
CBOOOJTHOM IpaHMIIE )KUIKOCTH MPOUCXOIUT UCIApEHHE, KOTOPOE MPONOPIHUOHAIb-
HO TUIOLIAAM CBOOOMHOW TPaHMIBI M TEMIeparype KuAKOCTH. M3-3a mcnapenus
MEHSETCS TONIIMHA KUIKOCTH B KaHAJIE ¥ BO3HUKAET JOIOIHUTENBHOE YCIOBHE HA
HOPMAaJIbHYIO0 KOMIIOHEHTY CKOPOCTH Ha rpaHuie. IockonbKy pasmep kaHaia Mai,
MOBEPXHOCTH KUJKOCTH B CEYEHHH MOYKHO CUUTATH JyTOW OKPY>KHOCTH.

VYronm Mexy KacaTellbHOW K IPAHULE >KUIKOCTH M KacaTeIbHOW K IOBEpX-
HOCTHU Ha3bIBA€TCA KOHTAKTHBIM YIJIOM CMAuUBAaHMA, KOTOPBIA B TaHHOM pelle-
HUM CUUTAETCs MOCTOSHHBIM. [Ipy Takol MOCTAaHOBKE 3aJa4M AHATMTUYECKU
HAXOAMUTCS CBS3b MEXKJy KPUBU3HOM NMOBEPXHOCTH U BBICOTOI BOABI B KaHalE.
KpuBHu3Hy NMOBEpXHOCTH M YTOJl pacTBOpa KaHaja JaroT 3JEMEHT IUIOIAAN CBO-
OonHoM rpanunbl. [Ipu ycpenHeHnN CKOPOCTh JKUJIKOCTH B KaHaJIe 110 CEYCHHIO,
CTAIlMOHAPHOE TeUEHHE )KUIKOCTH OIUCHIBAIOTCS CHCTEMOH 13 IByX OOBIKHOBEH-
HBIX IU(depeHIHaIbHBIX YPABHEHUN: OJHO — Ha U3MEHEHHE CKOPOCTH BIOJIb
KaHaJla, BTOPO€ — Ha U3MEHEHHUE TOJILUHBI CIIOS )KUJKOCTH.

ITony4yeHHYI0 CHCTEMY ypaBHEHHH, yUUTBIBAIOIIYIO HAKJIOH KaHANa, MBI pe-
aJId YuciieHHo 1o Metoy Pynre-Kyrra. HauanbHble ycioBus 3aaHbl Ha BXO/E
B KaHaJI: 00e3pa3MepeHHbIe CKOPOCTh 1 BbICOTa paBHbI 1. Ecim npenedpeys Biu-
SITHUEM CHJIBI TSKECTH, TO Y MOTYYEHHOHW CHCTEMBI MOXKHO HAMTH MEPBBIIA UHTE-
rpaj U CBECTU €€ K OJHOMY ypaBHEHUIO.

MozenrpoBaHne MO3BOJSIET MPE/ICKa3bIBaTh (POPMY JKHJIKOCTH B KaHAJE IS
pa3IMYHBIX 3HAYEHHUH MapaMeTpOB: MOBEPXHOCTHOIO HATSKEHUE IMKHUIKOCTH,
KOHTaKTHOTO YIVIa CMauuBaHMdA, yIila pacTBOpa KaHaja, TEIUIOThl HCIapeHus.
YucaeHHBIC U aHATMTUYECCKUE PpacuCThl MMOKA3bIBAIOT, YTO TOJI[UHA IJICHKU MO-
HOTOHHO TaJIaeT, a CKOPOCTh PACTET. DTO CBA3AHO C TEM, UTO MPH IBHKESHUH KU/
KOCTHU B TAKOM MUKPOKaHaJIC €€ TOJIINHA YMCHbIIACTCA. Ho IIpyu 5TOM YMCHbIIIA-
eTcs U pajiyC KPHUBHU3HBI XKUAKOCTH. 3HAUNT, J1aBICHUE BHYTPH yMEHbIIACTCS,
a CKOPOCTb KHMJKOCTH YBEIINYHBAETCS.

HayuHblii pykoBoguTens — a-p ¢u3.-mart. Hayk, pod. O. A. Kabos
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VIIK 536.7

Oco0eHHocTH MpUMeHeHHs UKJIa MaiicoleHko
B YCTPOIiCTBAaX KOHANIHOHHPOBAHUS BO3TyXa

I1. C. CypoBHeB

TroMeHCKUI UHyCTpUaIbHbI YHUBEPCUTET, I. TIOMEHb

3mopoBbe, TPYIOCTIOCOOHOCTD, a TAKXKE 00IIee CaMOYyBCTBUC YCIOBEKA 3HA-
YUTEITBHBIM 00pa30M OIIPENENIeTCs YCAOBUAMU MUKPOKIMMATA B TIOMCIICHHUSX,
TJIE OH ITPOBOIUT OOJBIITYIO YaCTh CBOETO BpeMEHH. EXXKeTHEBHO KaXK bl YEIIOBEK
moTpelIseT mopsaka 15 Kr Bo3mayxa, Mo3ToMy OYeHb BajKHO, YTOOBI OH HE OKa-
3BIBAJI aryOHOE BIMSHUE HA 370POBbE deraoBeka. CHCTeMBbl KOHAMIIMOHUPOBA-
HUS BO3/yXa 00yCIIaBIMBaIOT KOMGOPT HaIeH KU3HH, MOJIaBasi CBEXKUN BO3IYX
B IOMEIICHUE U IIPU 3TOM OXJIaXKIasi €ro 10 KOM(OPTHBIX IS YeIOBCKA TeMIIe-
paryp. HecMoTps Ha CBOIO MOJIE3HOCTD, TPATUIIMOHHBIE YCTPONWCTBA KOHAUIINO-
HUPOBAHUs BO3yXa UMEIOT BECOMbBIN HEIOCTATOK — 3HAYUTENbHbIE 3aTpaThl Ha
AJIEKTPOIHEPIHI0, TTOITOMY MOTPEOHOCTh B MCMOIB30BAHUU YCTPOUCTB, MO3BO-
JISIIOLUX CYIIECTBEHHO COKPATUTh 3aTparbl Ha YHEPrOHOCUTENH, OYEHb BOCTpE-
OoBaHa.

B manHOI1 paboTe MBI IpeIaracM pacCMOTPETh CUCTEMBI KOHIUITMOHUPOBA-
HUS, paboTarolne Ha OCHOBE ITMKJIAa MaiicolieHKo. YCTpoiicTBa, B OCHOBE pa-
OOTBI KOTOPBIX JEKHUT IUKIT MaiCOIEHKO, MTO3BOJSIIOT OPTraHN30BaTh KOHINITH-
OHHMPOBAaHNE C MHHUMAILHBIMU TPEOOBAHUSAMH K YHEPTeTHUECKUM MOIITHOCTSIM.
B cpaBHEHNY ¢ TpaAUIIMOHHBIMU CUCTEMAMHK KOHANIIMOHUPOBAHUS, TOTPeOICHIE
SHEPTUU KOHIUITMOHEpPaMH, pabOTAIONIMMK MO IUKIY MalCOIeHKO, CHIYKEHO
B 10 pa3. [ToMmruMO HE3HAYUTENBHBIX 3aTpaT Ha ANEKTPOIHEPTHIO Y KOHAUIIUOHE-
POB Ha oCHOBe 1MKJIa MaliCOLIEHKO €CTh eIlle OIHO 3HAYUMOE MPEUMYIIECTBO —
OTCYTCTBUE XUMUYECKHX XJIaIareHTOB. VcciiemyeMble B JaHHOU paboTe CUCTEMBI
KOHJIUIIMOHUPOBAHUSI pabOTAIOT Ha IPUPOITHOM, SKOJIOTHUYCSCKU YUCTOM IIPHUHITU-
nie. Takum 00pa3om, paccMaTpuBacMbIe yCTPONUCTBA KOHIUIIHOHUPOBAHUS BO3IY-
Xa CIIPABISIOTCS Cpa3y C IBYMs BaXKHBIMU BOIIPOCAMU: TIOTPEOJICHNEC YETIOBEKOM
CBEKET0 BO3yXa M MUHUMAIBHBIC 3aTPATHI Ha AIEKTPOIHEPTHIO.

Hayunsrii pykoBoguTens — JI-p TexH. HayK, mpod. O. A. CrenaHoB
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VIIK 536.24

I[l/ll-laMl/lKa CYXHUX NATEH B IVICHKE )KUAKOCTH, )Immcymeﬁcn noj JecTBHEM
MmOTOKAa rasa B MUHUKaHaJ€¢, IPU UHTCHCUBHOM JIOKAaJbHOM Harpese

E. M. TkaueHko
Wucrutyt reruodusuku nmenu C. C. Kyrarenanze CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

[IpoBeneHsI FKCTIEPIMEHTAIBHBIC UCCIICIOBAHUS THAPOIMTHAMUKA U KPHU3HCa
TEIUI000MEHa TP IBYX(a3HOM TeUeHWH B MUHHKaHAJIE NIPU MHTCHCHBHOM Ha-
rpeBe oT ucTouHnka Termma 1 X 1 cm? BbelT IpoBeieH aHann3 SKCIIePUMEHTAIb-
HBIX (oTorpaduil ¢ MOMOIIBI0 MporpaMMHoOro obecneuerns Imagel. Ycranos-
JICHO, YTO C POCTOM TEIJIOBOTO IOTOKa CyMMapHas IUIOIIAAb CyXUX IIITEH Ha
HarpeBarelie YBeIMYNBAETCS, HO IIPU TOCTHKCHNUH OIIPEeICHHON TeMIepaTypsl
nosepxHocTH Harpesarens (= 100 °C) miomaab Cyxux MATEH HAYMHACT yMEHb-
maTbesi. B peIKpU3HCHBII MOMEHT TIOUTH BECh HArpeBarellb OKPbIBACTCS TOH-
KOH TUICHKOW >KHJIKOCTH, B KOTOPOI1 C OOJIBILION YaCTOTOH BO3HUKAIOT U UCYE3aI0T
MelKoMaciuTabHble cyxue IsiTHa. Taroke Obula NMOCYMTaHA JUIMHA KOHTaKTHOW
TuHUKM. B orTnmume oT cymMMapHOH Iutomany Cyxux IATEH, CyMMapHas JUIMHA
KOHTAKTHOH JIMHUW YBEIWYHBACTCS C YBEIMYCHUEM TEILUIOBOTO MTOTOKA ¥ TIEPE]
KPU3UCOM JTOCTUTACT MAKCHMAIILHOTO 3HAYCHUS.

JInst metaibHOTO M3yYeHHs TUHAMHUKH 00pa30BaHMs 1 3aMBIBAHHUS CYXOro TISATHA
OBUTH TIPOBEICHBI AKCIIEPUMEHTHI C BBICOKOCKOPOCTHOH BH3yanm3amuei. [ Bu-
3yalM3aliy MCIOb30BaIach BeICOKockopocTHas kamepa FASTCAM SA1.1 CCD.
CKOpOCTh ChEeMKH TaHHOM KaMephl MOXKET BapbupoBaThes oT 5400 KaapoB B CEKYHITY
nipu pazperieHny 1024 x 1024 nukceneii u 10 675000 kaapoB B ceKyHIY MpU paspe-
mieHusix Meree 1024 x 1024 nukcerneii. Kamepa 000pynoBaHa ONTHYSCKON CHCTEMO
BBICOKOTO MPOCTPAaHCTBEHHOTO paspertenus (1o 500 HM Ha 1 MUKcesb ceHcopa Ka-
Mepsl). [Ipn BU3yabHOM aHajm3e JaHHBIX BHICOKOCKOPOCTHOM BU3yalln3alnu (CKo-
poctb ceemku 100000 kaapoB B CEKYH/TY) MOXXHO BBIJICIUTh HECKOJIBKO CTaHid 00-
Pa3oBaHMs CyXOro ISATHA: B HAYAIBHBIII MOMEHT MBI MOXKEM HaOJIIOIATh CIUIONIHYIO
TUTCHKY JKUIIKOCTH, JTaJjice BOSHUKAST HEOMHOPOIAHOCTh IDICHKH, 3aT€M OUeHB OBICTPO
TIPOUCXOIUT €€ pa3phIB, UTO MPUBOIUT K 00pPa30BaHUIO CYXOTO IIAATHA, ajiee HaOIo-
JTAeTCS Pa3BUTHE JAHHOTO TIATHA, a 3aTeM, Uepe3 KOPOTKHI MPOMEKYTOK BPEMEHH,
MIPOUCXOINT 3aMBIBAHUE TAHHOTO IISITHA. TakiM 00pa3oM, BpeMst KHU3HH OTHOTO TISIT-
Ha cocTaBisieT nopsiaka 1 Mc. Pazmep Takux msateH coctapisieT mopsinka 100 M.

Takoke ObIIIO YCTAHOBJIEHO, YTO IPH TEIIOBOM 1oTOKe 450 BT/cM? Ha TIOBEpX-
HoctH HarpeBarels (1 ¢cM?) 06pa3yeTcs U 3aMBIBAETCS OKOJIO | MITH CyXMX IMATEH
3a 1 cexyHpy.

Hayunblii pykoBoauTens — Kkauj. ¢pus.-mar. Hayk J1. B. 3aiines
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VIIK 536.46

HcciienoBanne 0coGeHHOCTEl TOpeHHsI BOIOPoOaa
B BBICOKOIIOTHBIX cMmecsix H,/O/N,, H,/O,/CO, u H,/O,/H,O

J1. C. TpeTbsikoB
Wucruryt Teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapcTBeHHbIH YHUBEPCUTET

CXHUranue NCKOMAEMbIX TOIUINB HEMOCPEACTBEHHO B TETTIOHOCHUTEINE (CBEpPX-
KPUTHYECKas BOJIA WM BOISIHOW T1ap) MOBBIIIAET YHEProd(P(HEKTUBHOCTH U HKO-
JIOTHUYECKYIO0 YHCTOTY IPOU3BOCTBA TEIIOBOH Hepruu [1].

O0630p nanubIX M0 ropennto cmeck H,/O, mokazat, 4To BIMAHKE a30Ta, JHOK-
cHJia yIieposia U BOJSTHOTO I1apa Ha FOPEHHE BOJOPO/ia B 00I1aCTH HU3KHUX TEMIIe-
paryp (T <723 K) u noBsiieHssix gasienuii (P> 0,1 MIa) ciabo nccienosano.
B nipencrapienHoit pabote BriepBbIe NONYUYEHBI JaHHBIE 00 0COOEHHOCTSIX rope-
HHUs BbIcOKOMIOTHBIX cMecet H /O,/N,, H /O/CO,u H/O,/H,O npu paBHOMEp-
HOM MeteHHoM Harpese (1 K/MuH) TpyOuaToro peakropa.

MeronnKka, OCHOBaHHAsi Ha CPaBHEHHM TEMIIEPATypPbl PEaKIMOHHOW CMe-
CH B ILIEHTPE peakTopa M TEMIEpaTypbl BHEIIHEH CTEHKH PEaKTOpa, MO3BOJIMIIA
OTIPEACTNTh BKJIAJ TOMOTEHHBIX M TETEPOTCHHBIX 3K30TEPMHUCCKHX PEaKIHi
B TETLIOBBIIEIEHNE TpH ropenny H,. icxons n3 BpeMEHHBIX 3aBUCHMOCTEN IPH-
pocTa TeMIieparypbl peaklIHOHHBIX CMECEi, BEI3BAHHOT'O TEIUIOBBIICIICHUEM ITPH
okuciaenun H,, oOHapyxeHo, YTO TemIepaTypa CaMOBOCIUIAMEHEHHS CMecer
H,/O/N, u H/O,/H,0 na = 30 K mwmwxe, yem cmecu H,/O,/CO,. B ommune ot
ropenus H, B cpene N, npu onpezieIeHHbIX KOHIIEHTPALKUAX PEareHToB B CPe/e
CO,u H,O 3apernctpupoBaH HEMHO-TEMIOBOK B3PbIB.

YcraHoBIeHO, 4TO (DaKTOpamMM, OINPEACNSIONIMME JUHAMHUKY OKHCICHUS
B cpese CO,, aBnstoTcs BbicoKas TemnoemkocTh cmecu H /O, /CO,, xumuue-
CKOE B3aUMOJICHCTBHE MEX/y €€ KOMIOHEHTaMU U HaJW4He aJcopOnpOBaHHBIX
mostekyn CO, Ha BHyTpEHHEH MOBEPXHOCTH peakTopa. ITokasano, 4Tto HEOGOMb-
mas jobaeka Boasl K cmecu H,/O,/CO, mpuBOAMT K LEMHO-TETUIOBOMY B3DBIBY.
ITpu oxucnennu H, B cpene H,O mponecc npoTtekaeT Ha (OHE MCTIAPEHHUST BOIBI
1, KaK CIIC/ICTBHE, YBEINUCHNS TETFIOEMKOCTH U TETIONPOBOAHOCTH PEAKIMOH-
HOM cMecH H2/02/H20; pean3anuy HenHO-TEIUIOBOTO B3PEIBA CIIOCOOCTBYET O/1-
HOBPEMEHHOE YBEJINYEHHE TNIOTHOCTH PEareHTOB M pa30aBUTEI.

W3 mosy4eHHbIX pe3ysibTaToB CIIEAYET, YTO IPHU TOPEHHUHN MTapaMeTphbl CHCTe-
mbl (T, P), BbIIIE KOTOPBIX MPOUCXOAUT IIETTHO-TEINIOBOM B3PHIB, CYIIECTBEHHO
3aBUCST HE TOJBKO OT KOHIICHTPAIIMN PEareHTOB, HO M OT IPUPOJIbI pa30aBUTEIS.

1. Queiroz J. P. S., Bermejo M. D., Mato F., Cocero M. J. // J. Supercrit. Fluids.
2015. V. 96. P. 103-113.

Hayunslii pykoBoguTens — A-p XUM. Hayk, goieHT O. H. dexnsena
56



VIIK 536.248.2

I[l/ll-laMl/lKa POCTa M OTPbIBA MAPOBLIX l'ly3blpei;l
npu KUICHUHN JKHIKOCTEH HA IIaaKou MOBEPXHOCTH

B. B. Tymanos, B. C. CeparokoB
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucrutyt teruodusuku nm. C. C. Kyrarenanze

HecmoTpst Ha OrpoMHOE KOJTHYECTBO padoT, MOCBSAMICHHBIX HCCICIOBAHUIO
Pa3IMYHBIX aCIIEKTOB IPOIECcca My3BIPHKOBOTO KUIICHHUS, Ha CETOMHAITHUNA MO-
MEHT OOMICTIPUHSATAs TEOPHsI POIlecca OTCYTCTBYET. B 4aCTHOCTH, MHOTUMH HC-
CIIeZI0BATEISIMH OBITO TIOKA3aHO 3HAYUTEIBHOE BIMSIHNE NCTIAPEHHUS MHKPOCIIOS
YKUJKOCTH Ha MPOIIECC POCTA MAPOBOTO My3bIPs U JIOKAIBHBIN TETNIOOOMEH B 00-
JIACTH aKTHBHOTO IICHTPA Mapoo0pa3oBaHHs.

B Hacrosiei paboTe ¢ HCIOIb30BAHUEM OJJHOBPEMEHHO BBICOKOCKOPOCTHBIX
METOJIOB U3MEPEHUS IMOJIsl TEMIIePaTyp TEIUIOBBIACIIONICH TOBEPXHOCTH U Ma-
KpO-BU3yaJM3alliu MPOIecca ¢ HIKHEH CTOPOHBI MPO3PAYHOro HArpeBaTes Jie-
TaJbHO M3YYCHA BOIIIOLHUS Pa3MEPOB IMAPOBBIX ITy3bIpeii, 00IaCTH MUKPOCIIOS,
a TaKKe CyXOro IITHA, OTPAaHNYCHHOTO KOHTAKTHOHN JTMHHUEH, TP KATICHIH KU/
KOCTEH B 00JIaCTH MaJIBIX TEILIOBBIX ITOTOKOB.

B kauecTBe pabovnx KUAKOCTEH B SKCIICPIMEHTAX UCIIONB30BAUCH JICHOHH-
3UpOBaHHAs BOAA M ATHJIOBBIA CIIUPT HA JIMHUH HACKHIIIEHHUS TPU aTMOC(hEepHOM
nmasieHun. [TpoBomsmas mienka u3 okcuna nHausg-onosa (ITO), HanbUIeHHAS Ha
car@upoBYIO MOIJIOKKY, HCII0JIb30BAIACh B KAYECTBE HATrpeBaTes.

B HUCCJIICA0OBAHNN HpelICTaBHeHBI HOBBIC OIIBITHBIC JAHHBIC 110 DBOJJIKOIIUU I1a-
POBBIX ITy3bIpEll IPU KUIIEHUU KUAKOCTEH Ha IVIaJIKOM HarpeBaresie B IIUPOKOM
JTMara3oHe TEIUIOBBIX MOTOKOB. Mcmosb3yemasi B paboTe DKCIEepUMEHTaJIbHAS
METOJIMKA [TO3BOJIHIIA HE TOJIBKO U3MEPUTh BHEIITHUN THAMETP MApOBOTO My3bIpPs,
HO U PETHCTPHPOBATH pa3Mephl 00JIACTH MUKPOCIIOS JKUAKOCTH U TPAHUILY CYXO-
ro matHa. Takke B paboTe M3y4eHbl 0COOCHHOCTH TIOBEICHUS IBYX(a3HOTO CIIOS
BOJTM3M MIOBEPXHOCTH HATPEBATEIS U CYXUX IITCH MPH Pa3BUTOM U TPEAKPU3HUC-
HOM peXXMMaX KHUITCHISI KUIKOCTEH.

[Tonmy4yeHHas B MCCIEIOBAHNH SKCIIEPIMEHTANbHAS HHPOPMALIUSI MOXKET HC-
MOJIB30BaThCA B OymymieM st pOPMHUPOBAHHS HOBBIX TCOPETHUECKUX TTOIXOI0B
MIPY ONTUCAHUU OCHOBHBIX JIOKATBHBIX XapaKTePUCTUK IPOIIecca KUIIEHHU, BKITIO-
qasi HBOJIIOIUIO PA3IMYHBIX 00IacTel TermI000MeHa Mo apOBhIM ITy3bIpEM, OT-
PBIBHOM MaMETp, 4aCcTOTY 3apOABIIIC00pa30BaHNs, Pa3BUTHE KPU3HUCHBIX SBIIC-
HUHN U T. .

Hayunsrii pykoBoguTenb — ka1, (us.-mart. Hayk A. C. Cypracs
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VIIK 532.5

HecrannonapHasi akKyMyJIsiMsI HHEPUUOHHBIX YaCTHI]
B TypOy/1eHTHOM Te4eHUH B MJIOCKOM KaHaJie

H. B. Xom4eHKO
Wucruryt teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

V3ydeHune sBICHUS aKKyMYISIIMM YACTHIl B BSI3KOM IOJICJIOE B TPUCTEHHBIX
TYpOYJICHTHBIX TEYCHHAX UMEET OOJBIIYI0 IPAKTHYESCKYIO0 BaXXHOCTH IUISI MHO-
T'HX NPAKTHYECKUX IMPUIOKCHUH, B KOTOPHIX BCTPEYAIOTCS TYpOyJICHTHBIC a3-
PO30JIBHBIE M I'a30[UCIIEPCHBIE TTOTOKU. XOTS aKKyMYJIALHS IPUBOAUT K POCTY
KOHLICHTPAIUY YacTHI] BOJIU3H CTEHKH Ha ABA-TPH IIOPsIKa B CPABHEHHH C SIPOM
IMOTOKA, ABJICHUEC aKKYMYJIAIHNU 10 CUX IMOP OCTACTCA MaJi0 U3YyYCHHBIM. HO3TOMy
3ajia4a pa3padOTKH HOBBIX CTaTHCTHYECKHX MOJIENICH MPUCTEHHBIX TYpOYyJIeHT-
HBIX [TOTOKOB, KOTOPBIE YYUTHIBAIOT AP(PEKTHl HEPABHOBECHOCTH M HEJIOKAIBHO-
CTH, OCTAETCsI aKTyaJIbHOU U 110 CeH JIeHb.

Llenpto paOoOTHI SBISUIOCH MCCIIEJOBAaHUE Pa3BUTHSL BO BPEMEHH Ipoliecca
AKKyMYJISIIIUM WHEPIMOHHBIX YacTHIl C MOMOIIBIO MPSMOTO YUCIEHHOTO MOJe-
JIMPOBaHMS IBOJIIOLMK TIOJsI KOHLIECHTPALUH YacTHL B TYypOYJICHTHOM TCUCHHUH
B IJIOCKOM KaHaJie ¢ YucIIoM PeifHoubIca, ITOCTPOCHHBIM 110 MONYHINPUHE KaHa-
Ja ¥ IMHaMUYeCcKor ckopoctn Re = 180. B pabore mpoBoamiock mpsaMoe 9uc-
JICHHOE MOJICITMPOBAHHUE TMHAMUKH TBEPIBIX TOYCUHBIX YACTHI] B HECKUMAECMOU
cpene. KoHneHTpamus 4acTuil mperoarajgach Majoi, BIMSHHEM YacTHL Ha
TypOyJIeHTHBIN MOTOK cpenbl peHedperanock. [Ipu pazpaboTke MoaeIH TBHUXKE-
HUA 4aCTUIl U paCuCTe €€ TPACKTOPUUN 6I)IJ'II/I HCIIOJIB30BaHbl METO/IbI FaﬂepKI/IHa,
CHEKTPAJIbHBIX AJIEMEHTOB, AZlaMca — bamidopra TpeThero nopsika u UHTEPIO-
JSIIMOHHBIE ToMHOMBI Jlarpamka. J{ist pacyera TypOy/IeHTHOTO TEYCHHS B KaHa-
ne O6b11a ncronbp3oBana mporpamMa NekS5000.

CpaBHEHHE pacdyeTHBIX MPOQHIIeH KOHIIEHTPALWH C TIOJyYeHHBIM paHee aHa-
JUTUYECKUM BBIPAKCHUEM, CITPABEIUIMBBIM B Ipeziesie OONbIINX BPEMEH, TIoKa3a-
JI0 XOpOILIee COOTBETCTBHE.

Hay4nsrii pykoBoauTenb — KaH[. (pu3.-Mart. HayK, gomeHT J. ®@. CukoBckuit
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VIIK 532.54

HUccnenoBanme OIrPAaHHYECHHOI'0 BUXPEBOI'0 MOTOKA HByXKOMl’[OHeHTHOfI
KUJTKOCTH B HMWJIMHAPHYIECKOM KOHTeﬁHepe

b. P. lllapudyminu
Wucruryt teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

B nocneniHee rossl BO MHOTHX OTPACHIAX, TAKAX KaK MEAUIIMHA, MUKPOOHOIIO-
THYECKas MPOMBIIIIIEHHOCTh, HE(YTEXNMHUUYECKAsl MPOMBIIIIIEHHOCTh | T. A., Tpe-
Oyercst oOecredeHne MATKOTO, HO 3 PEKTHBHOTO MEPEeMEIINBAHUS KHUIKOCTEH,
YTO MMPUBOJNT K HEOOXOAMMOCTH CO3/1aHHS BUXPEBBIX OMOpeakTopoB. [l nccie-
JOBaHYS HEJIMHEHHBIX 3(()EKTOB B IIOTOKE BUXPEBOIO OMOPEAKTOPA JIyUIIe BCETO
HCIIOJIB30BaTh MOACIIb I[ByXKOMHOHeHTHOﬁ CHUCTEMBI HECCMCUINBACMbIX XHUIKO-
CTCH Pa3InYHON KMHEMATHYECKOM BA3KOCTU U OJIN3KOU TIOTHOCTH.

Llemto paboTHI SIBISIETCS] SKCIIEPUMEHTAIBHOE MCCIICIOBAaHUE 3aKOHOMEPHO-
CTell BUXPEBOI'O TEUCHHUSI JIByXKOMIIOHEHTHOH HECMEIINBAEMOM )KUAKOCTH B MO-
JIeTISIX OrPaHUYCHHBIX BUXPEBBIX PEaKTOPOB.

HccnenoBanus mpoBeieHb B BEPTHUKAIBHOM LIMIIMHIPUIECKOM KOHTEHHepe
C BEPXHHMM BpallaroIMMcs JiuckoM. KoHTelHep 3aroiHeH AByMsl HE CMEIINBa-
fomumMucs kuaxkoctsaMu: 80%-M pacTBOPOM IHIEPHHA (g) M TTOJCOTHEYHBIM
MacioM (0). [Tpn xomuaTHOI Temneparype (22,6 °C), IIOTHOCTH W KHHEMaTH4e-
CKHe BSI3KOCTH PabOYHX KUAKOCTEH COCTABIISIIH p,= 1208 kr/m?, p_ = 920 xr/m?,
v, = 42,82 mm*/c, u v = 54,86 mm*/c. TloBepxHOCTHOE HATSKEHME Ha TPaHHMIE
paszena xunkocreit 6 = 0,0315 H/m. Dddhext moBepxXHOCTHOTO HATSHKEHHSI 00e-
CIIeYMBAET YCTOWYMBYIO TPaHUILy paszena. B JaHHON KOHUrypaluu BUXpeBOe
JIBDKEHME KUIKOCTH ompenensercs yucioM PeitHonbaca Re = (DRC/Vg, e o —
YIIIOBas CKOPOCTh BpamleHus Jucka, R = 45 MM — paauyc HMIMHIPUIECKOTO
KOHTelHepa.

ITpn Re <250, koraa rpanuia paszgena miockas, 3pQeKT MOBEepXHOCTHOTO
HaTSDKEHMST MaJl M B paCTBOPE INIMILIEPUHA BO3HUKAECT TOHKUH CIIOW HUPKYIISIINH.
[Tpn yBennuennn Re moBepXHOCTHOE HATSHKEHHWE HadMHAET BIMATH HA (opmy
TpaHuUIBI pasziena, FpaHnIa pasziena qeGpopMHUpyeTcs, HOIHUMAsICh BBEPX BOIN3H
OCH ¥ oITycKasich BHU3 Ha riepudepun. [Ipu Re > 600 B Maciie Ha OCH MOSIBIISACTCS
BUXpeBas fgueiika, a mpu Re > 1400 TeueHne CTAHOBUTCS HEYCTONYUBBIM.

B xone pabot ompeneneHs! 00Imue 3aKOHOMEPHOCTH Ae(OPMALMU I'PaHULbI
pasnena ¥ BO3ZHWKHOBEHUS PEIUPKYIAIUOHHBIX 30H. ChopmMynupoBaHbl 0000-
IAIOIINE 3aBUCHMOCTH U 0COOCHHOCTH MacCoIepeHoca.

Pa6ota BeimonHeHa npu noayepxkke rpanta PODU Ne 18-08-00508.

Hayunslii pykoBomuTens — A-p TexH. Hayk, npod. PAH 1. B. Haymos
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VIIK 536.246

330.1'"0]1“9[ MOHOCJIOA U3 JIEBUTHPYIOIUX MUKPOKaIeJIb Ha/l IOBEPXHO-
CThIO HaneTOfI JKHUAKOCTH

A. . lllatexoBa
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucrutyt Teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck

W3BeCTHO, YTO HaJl HATPEBAEMOM JKUIKOCTHIO MOXKET 00Pa30BBIBATHCS CTPYK-
TypUPOBAHHBII MOHOCJOHN, COCTOSIIIMN U3 JIEBUTUPYIOLIUX MHUKpPOKAIENIb KUI-
KOCTH. MOHOCIION COCTOUT M3 HECKOIBKHUX COTEH MM THICSY Kalleslb pa3MepoM
nopsiaka 10 MxM, 00pa3yromuX reKCaroHaIbHYIO CTPYKTYPY.

HccnenoBaHue JIeBUTAllMM MHUKpPOKAIeb JKUIKOCTH aKTYaJlbHO IJISI HEKO-
TOpbIX IpwiIokeHuil. Harpumep, npu JocTaBKe JIEKAPCTB CIPESIMU BHYTPb Op-
raHn3Ma BaXHO 3HATb IMPU KAKUX YCJIOBHUAX KaIlJIM HE KAaCaroTCsA MOBCPXHOCTU
opranm3Ma. Taroke ycioBHs JISBUTAIIMM MHUKpPOKAIelb HEOOXOAMMO 3HATh MpH
CHPEHHOM OXJIAXKICHUH, KOT/Ia Ha HarpeBaeMyI0 TIOBEPXHOCTh HAIPABIISETCS 110-
TOK U3 MUKPOKAIIEJb JKUIKOCTH.

B nanHolt paboTte ucciaen0BaHbl pa3Mep MOHOCIIOS M PacCTOSIHUE MEXKIY CO-
CeHMMH KaIUIIMH B HEM B 3aBUCHMOCTH OT IapaMeTpoB 3KcnepuMeHTa. Pado-
YUI Y9aCTOK MPEJICTABISACT cOOOH IIACTHHY M3 HEPIKABEIOIECH CTalll, B ICHTPE
KOTOPO# BCTPOEH MEIHBIN cTepkeHb pasmepoM 1 x 1 cm?. B kagecTBe paboueit
JKUJIKOCTH WCTONB3yeTcs JerasupoBaHHas cBepxuuctas Bona (MerckMillipore)
¢ HadampHON Temrepatypoil 25 °C. Pabouast KHAKOCTH ITOMEMIAETCS C ITOMO-
IIBI0 MITMPHUIIA HA TIOAJIOKKY B BUJE CJIOsI ¢ Ha9aabHOUW TonmmuHon 0,3—0,9 MM.
Juist peructpanyuy GOpMHUPOBAHUS MOHOCIIOS UCIIONB3YETCsl BBICOKOCKOPOCTHAS
Kamepa B codeTaHuu ¢ onruueckoit lllnmupen-cucremMoil. YcTaHOBICHO, YTO MO-
HOCJION MMEET AIUIMNTHYECKYI0 (hOpMy, TIPHUEM €ro pa3Mep yBEJIHYHBACTCS BO
BpPEMEHH MPUOIM3HUTENBHO OT 1 10 5 MM. MccneoBana 3aBUCUMOCTD PACCTOSTHHS
MEXJy KaljIsiMH OT BpeMeHH B quamnasone temneparyp ot 50 go 100 °C. Takxe
TIOJTyYCHBI 3aBUCUMOCTH PACCTOSTHHSI MEK/Ty KaIUIIMH OT PACCTOSHUS OT IIECHTpa
MOHOCJIOSL.

Hayunsrii pykoBoguTens — KaHz. ¢us.-mart. Hayk /1. B. 3aiines
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VK 53.532.5, 53.092

Hccienopanue BJIMsIHUSI BHENIHEr0 BO3AeiicTBUS
Ha MOTOK B MUKPOKaHaJIe T-Tuna

I1. E. SIuKO
Wucruryt teruodusuku um. C. C. Kyrarenanze CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

B ciydae, xorma cKOpocTh XHMHYECKOW PEaKIWK BelMKa 110 CPABHEHHUIO CO
CKOPOCTBIO TOMOTCHH3AINH, BO3HHUKAET HEOOXOAMMOCTh B MHKPOMHUKCEpPE —
YCTpOICTBE, 00ECIIeUnBAIOIINM HETPEphIBHOS M O€30TacHOE MPOBEACHUE pe-
aKIui ¢ MaibIM 00BEMOM PEareHTOB, BHIACICHUEM TEIUIOTHI MITH SOBUTHIX Be-
IIECTB.

KoHTponbs kauecTBa cMmelleHUsl SBISIETCS HempocToi 3amaueil. OCHOBHBIC
napameTpbl, OMPEENSIIONINEe CMEIIEHHE B MUKPOMHKCEPEe — €ro TreoMeTpus
u yucno PeifHonpaca. OqHaKko MPOM3BOACTBO HOBOTO MUKpOKaHana (T. €. u3Me-
HEHHE €ro TeOMETpUH) — 0O0JIee 3aTPaTHBII MPOLIECC, YeM BapbUPOBAHKE YHCIIA
Peitnonbaca. [TosTomy it KOHTPOIIS 3PPEKTUBHOCTH ITEPEMEIIHBAHUS B pa0bOTEe
MIPEIOKECHO aKTHBHOE BO30Y)KACHUE MOTOKA. I3BeCTHO, YTO MpH (PUKCHPOBAH-
HBIX yncnax PeriHonbpaca (Re < 10) Hano)xeHHe BHEITHUX BO3MYIIICHAHN ITO3BOJIS-
eT 1oouThCs pocTa 3(h(HEeKTUBHOCTH MEPEeMEIIHBaHUS 0e3 3aMCHBI MAKpOKaHaja
3a cYeT BO3HUKHOBEHHSI HEYCTOHYMBOCTH Ha TPAHUIIE ABYX CPEJ] M KaK CIIC/ICTBHE,
00pa3oBaHMs BUXPEBBIX CTPYKTyp. OMHAKO HMCCIIEIOBAHHE BIUSHUS BHEIIHETO
BO3JICHCTBHS Ha CMEIIEHUE KUAKOCTeH B T-MHUKpOKaHase mpu OOJIBIINX YHCIaxX
Peitnonbaca (Re > 10)m0 cux mop ocraeTcs akTyaabHOM 3a1a4uei.

B paborte mpoBeneHO H3MepeHHE TOJEeH MIHOBEHHOH CKOPOCTH TOTOKA
B T-MukpokaHae B IIMPOKOM Juarna3oHe napamerpos (uucia Perinonbaca (Re),
4acTOThI (f) M aMIUTUTY/IbI (A) BHEITHETO BO3ICHCTBYSI) METOIOM 1M (POBOIT Tpac-
CepHOM BU3yallM3allu ¢ MUKPOHHBIM pasperienueM (UPIV). Ha ocHoBe aHcam-
6mst 1000 gByXKaIpOBBIX N300paKCHUH PACCUUTAHbI CPEIHSS U MyJIbCALMOHHAS
ckopoctu. [Toka3aHo 3HAYUTEIEHOEC U3MECHEHHUE CKOPOCTHBIX XapaKTEPUCTHK IT0-
TOKa B IIEHTPE KaHaja [T BCEX N3yUCHHBIX PEKIMOB TeUeHU. Tak, TP yBeIn-
YeHWU YaCTOTHl BHEIIHETo Bo3aercTBus 1o / = 1000 ' Habmonanock yMeHb-
IIEHNE MaKCHMaJIbHOTO 3Ha4deHus cpequeit ckopoctd Ha 10 % amst Re = 10 u Ha
17 % nns Re = 120 oTHOCHTETHHO HEBO3MYIIIEHHOTO TTIOTOKA.

HccnenoBanue BBITOJIHEHO NPU NMOLAEPKKE IpaHTa PoccHiiCKOro HayyHOro
¢donna (mpoekt Nel6-19-10519).

Hayunsrit pyxoBoautens — A. FO. Kpasuosa
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DOU3UKA I1IVIAZMbI

VK 533.9.082.5

Bimsinue xapakTepucTHK MATHUTHOTO TOJIsI TPOOOYHON JTOBYIIKH
Ha MapaMeTpbl MJa3MbI Pe30HAHCHOTO
HMITYJICHO-TIePHOANYECKOT0 MUKPOBOJHOBOTO pa3psjia

C.T. Acanuna, M. A. KopueeBa
Poccuiickuil ynuBepcuter 1py»0bl HapooB, I. Mocksa

HccnenoBanusi MUKPOBOJHOBBIX PE30HAHCHBIX pa3psAnoB (OPBaKyyMHOTO
JMana3oHa JAaBJICHUN MPEICTaBIAIOT OOJIBIION MHTEPEC C TOUKH 3PEHUS pas3pa-
OOTKM MCTOYHUKOB M3IIYUIEHUS B MIMPOKOM CIIEKTpaIbHOM nuanazone. J1P-pa3-
psin obecreunBacT CO3JaHNe CHIIbHO HEPAaBHOBECHOM ILIA3MBbI C BHICOKOH TIOT-
HOCTBIO 1 3()(EKTUBHO ympaBisieMbIMU mapamerpamu. Llenbio nanHol pa®oTs
SIBIISUIOCH OIIPEJENICHHE CTEIEHb BIUSHMSA MPOCTPAHCTBEHHOIO PaCIpeeIeHUs
HaINpsHKEHHOCTH MAarHUTHOTO TOJIsl TPOOOYHOMN JIOBYIIKH HA TapaMeTphbl co3/a-
BaeMoH MJI1a3Mbl MUKPOBOJIHOBOT'O pa3psja.

[Inasma dopmuposanack B uuamnapuueckoM pesonarope (TE, ), mome-
IIEHHOM B OCECHMMETPHYHOE MarHUTHOE T10Jie TIPOOOUHOH JToBymIKH. OHO CO3-
NABAJIOCh MOCTOSHHBIMKM MarHuTamMu u3 SmCo, ¢ MArHUTHBIM 3aMBIKAHUEM W3
nepmaiiios. [lepectporika npoduist monis U ero uaaykiuu (B = 573-1044 T'c,
R =1,72-2,02 — B MUHHMYyME JIOBYIIKH) OCYIIECTBISIIACH 32 CUET M3MCHEHHS
PacCTOSIHUSL MEKAY MarHUTaMM C TIOMOIIBI0 MUKpOMETpHUecKoi mogaun. IIpo-
0011 u moanep)kaHUe paspsiia MPOMCXOAUIO OT MAarHETPOHHOIO TeHepaTropa Ha
yacrtote 2,45 ['Tu npu noaBoauMon cpeaneit mouHoct 250 BT B uMnynbCHO-1TIe-
puoauueckoM pexume. Jnanazon pabounx pasinenuit — 1-107-10 Topp, mias-
Moo0Opa3yoluii ra3 — apros, GpoHoBoe napieHue He mpesbimaio 1-10-Topp.

B pabore mokazaHo, 4to B (hOpBaKyyMHOM JHaria3oHe IAaBJICHUH MPOIEHT
MOMIOUICHHON pa3psiioM MOIIHOCTH MPAaKTHYECKU HE 3aBUCUT OT MarHUTHOTO
nosst u coctasisieT ~ 80 % npu gasnenuu 4-107 Topp u ~ 90 % 1pu gaBieHUN
2-10"'-10 Topp. Beicokast crenens mormoriexnss CBU-MomnHOCTH B paspsie npu-
BOJUT K PE3KOMY YBEIHYCHHUIO PaJMAIlMOHHBIX MOTEPh B ONTHYECKOM THAIa30-
He. OTMEYEHO, YTO OCBEIICHHOCTh MPH yKa3aHHBIX 3HAYCHUSAX JaBICHUS paBHA
~ 10 1k (4-1073 Topp), ~ 450 5k (210! Topp), ~ 250 ax (1 Topp). IIpoBeneHHbIE
MU3MEPEHUs MOKA3aJIi, YTO B yKa3aHHOM JIMaNa3oHe AAaBIECHUH MIa3M000pasyro-
IIEr0 ra3a KOHLEHTPALUs IEKTPOHOB SIBISICTCS 3aKPUTHUIECKON JuIsi pabodeit
9acTOThL. TakuMm 00pa3oM, pexxuM ¢ HanOosee 3(GEKTUBHBIM BKJIAJIOM SHEPTHA
B paspsil 1 MaKCUMAaIlbHO# cBeTooTnauei (maBnenue 210~ Topp) siBisiercst pe-
JKIMOM TeHEPAINH TUIa3Mbl € 3aKPUTHYECKOH IUIOTHOCTBIO.

Hay4nsrii pykoBoguTens — KaH[. (pu3.-Mart. HayK, TOIeHT B. B. AHapeen
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YK 533.9.07
HcToyHMK N1a3MeHHOIl CTPyH ¢ 60JIbIION KHHeTHYeCKoii IHeprueii

H. P. AcMenpsanoB
HoBocubupckuii rocynapcTBEHHBI YHUBEPCUTET

OnHuM 13 Hanbosiee MEePCHEeKTUBHBIX HAIlPABICHUH B PEIICHUH COBPEMEH-
HBIX BOIIPOCOB DHEPreTUKU SIBIIETCS TepMosiaepHblil peaktop. B UAD CO PAH
pa3pabarbIBacTcsl BApHaHT PEakTopa Ha OCHOBE OTKPBITOM MarHUTHOH IJIa3MeH-
Hoit moBymku [/1J] (rasommHamMmdeckas TOBYIIKa). B Takmx joBymkax Tpedy-
©TCs TIOCTOSHHO TOAePKUBAaTh MaTepHABbHBINA OanaHc rura3Mbl. Llens manHOM
paboThl — coO374aTh UCTOYHMK IIA3MEHHOW CTPYH C KMHETHYECKOM SHEepruei,
JIOCTaTOYHO OONBIION, YTOOB! MPU MHKEKLIUH IUIa3Mbl B HAIIPABJICHUH, TIEPIICH-
JUKYJIAPHOM CUJIOBBIM JIMHUAM MAarHUTHOI'O IOJIA, ITPCOA0JIEBATh BhITAJIKMBAHUEC
MarHUTHBIM TOJIEM, KOTOPOE yIep)KuBaeT pabouyro ruazmy. McTouHUK Takxke
JIOJDKEH TIOJIepXKUBATh MaTepHaIbHBIN OasaHc pabovell IIa3Mbl C MOMOIIBIO
MH)KEKLUH T1J1a3MBbl.

HcTouHuK cTpyn mpeacTaBisieT co0oi miasMeHHyro IMyluKy Mapmiamia co
CIEYIOUMUM MPUHIUIOM JEHCTBHUA: HAa KOAKCHAJbHBIE JJIEKTPOABI MONAETCA
HarpspkeHue (~ 5 kB); nmpoucxoanuT npoOoi ra3a, HaXOASIIEroCcs MEXy 3TUMA
3NIEKTPOIaMH; 00pa30BaBIINECS HOHBI U JJIEKTPOHBI 00pa3yIoT paJnalibHbII TOK;
BMECTE C TOKOM, OET'yIIINM T10 3IEKTPOJaM, OH CO3/aeT a3UMyTaIbHOE MarHUTHOE
ToJ1e; BO3HHUKaeT cuiia JIopeHIa, BHITAIKMBAIOIIAS HOHU3UPOBAHHBIN Ta3 BOJb
nywku. s npoBeneHus: KOHTPOIUPYEMbIX dKcrepuMmeHToB Ha [JIJI BaxHO
3HaTh MapaMeTphl BHUICTAIOIICH CTPYH M CHCTEMBI MUTaHUA MyIiku. Hambomee
JOCTOBCPHBIMU NUArHOCTUKaMH Ha }IaHHBIﬁ MOMEHT SIBJISIOTCS Mmosic PoroBcko-
ro u 30H1b! Jlenrmiopa. [losc PoroBckoro mpenHasHaueH aJis U3MEpPEHUsT TOKa
B KOHTYpe MUTAHUS [1a3MeHHOH mymiku. J[Ba 30H71a JIeHrMiopa, pacroioKeHHbIe
BJIOJIb JIMHHH TIPOJIETA TIIIa3MEHHOM CTPYH, MO3BOJISIIOT H3MEPUTH €€ ppOHTAIb-
HYIO CKOPOCTb U IJIOTHOCTb B PEXKHMME TOKA HACHIILEHHS B IPEIIOI0KEHUH, UTO
TEIUIOBasl CKOPOCTh YAaCTHUI[ MIa3MEHHOM CTPYH MHOTO MEHbILE HalpaBlI€HHON
CKOPOCTH CTpPYH.

Psit mpoBeICHHBIX SKCIIEPUMEHTOB 1TOKA3aJI, YTO SHEPTHs CTPYH BO3pACTaeT
C YMEHBIIIEHHEM JOOPOTHOCTH KOHTYPA MUTAHUS MIa3MEHHON MyMKH. B ogHOM
13 HKCIIEPUMEHTOB C OHMKEHHOH JOOPOTHOCTBHIO KOHTYPa MIOTHOCTh SHEPTHU
BBUICTEBINCH MTIa3MeHHOH cTpyH coctasmia 0,78 J[x/cM?, a TUIOTHOCTH SHEPTHU
MarHUTHOTO TIOJISI, KOTOPYIO CTPYS JOJKHA Tipeononets, — 0,38 Jhx/cm?.

Ha }IaHHHﬁ MOMCHT OCHOBHBIM BBIBOJIOM SABJISACTCA ITOJIOKCHUEC, UTO JJId JJaH-
HOW KOHCTPYKLHUH MYIIKA MOKHO JIOOMTHCSI HEOOXOANMBIX TTapaMeTPOB.

Hayunsrit pyxoBoautens — E. 0. KonecHuxos
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VIIK 533.922

OnTumu3anus 60KOBOIH HHKEKIUH YIeKTPOHHOIO MyYKa
B KWJILBaTEePHYIO BOJIHY /s 3KkcniepuMenTa AWAKE

M. A. Baiictpyxos, W. 0. Kapramnomnos, C. B. Pea
Wucrutyt sinepHoit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

Ha gansblil MOMEHT UIET aKTUBHOE Pa3BUTUE METOIOB KUJIbBATEPHOIO YCKO-
peansa. OmHUM U3 Hambojee MEPCHEKTHBHBIX METONOB SBISETCS YCKOPEHHE
C HCIIONIb30BaHWEM TpoToHHOTO ApaiiBepa. B CERN mpoBomutcst mporpamma
AWAKE mo peanuzarun naaaoro Meroaa. Ceifdac 3KCIIepUMEHTHI OCYIIeCTBIIS-
IOTCS B OJTHOM ceKIuu AnuHOoi 10 M, u3ydaeTcsi caMa BOJIHA U MOBEJCHHE JIpaii-
Bepa B Hell. B nanbHelileM miaHupyeTcs IPOBECTH SKCIIEPUMEHT 110 KUJlbBaTep-
HOMY YCKOPEHHIO 3JIEKTPOHHOTO crycTka. OJiHa 3 3a/1a4, KOTOPYI0 HEOOX0ANMO
peUIUTh JUIsl MPOBEJCHUSI ITOTO IKCIIEPUMEHTA, — BBIOpATh METON MH)KEKIHH
NIEKTPOHHOIO CT'yCTKAa M BBIUUCIUTH MapaMeTpbl 3TOM MHkeKIuu. OCHOBHBIX
METO/Ia JIBa — OCEBast MHKEKIHSI DJICKTPOHOB 1 OOKOBAsi MHKEKIINS AJICKTPOHOB.
[Tpn 3TOM KaKABI M3 TOIXOAOB 00JIaJaeT CBOMMH IPEHMYIIECTBAMU M HE/IO0-
craTkaMu. BokoBasi HHKEKIUS JEKTPOHOB MPOLIE OCEBOM ¢ KOHCTPYKLIMOHHOM
TOYKH 3PEHUS, TAKXKE HET HEOOXOMUMOCTH CKIMATH ITyYOK, OTHAKO ITOTICPEUHBIC
I10JIs1 BOJIHBI CHJIBHO MOPTAT SMUTTAHC CI'YCTKa B IPOLIECCE 3aXBaTa, K TOMY XKe
JI0JIs1 3aXBAUEHHBIX 3JIEKTPOHOB HEBEJINKA.

B nmanHoii paboTe paccMaTpuBaeTCsi BOSMOXKHBIN CITOCO0 pereHust 3TUX TPo-
onem IIpyU ITOMOIIU KOPOTKOTO CKayKa IJIOTHOCTHU IIJIa3MBI. HpI/I 3TOM B BOJIHE
IIpoucCxoaiaT oneHus AMIUIATYAbl 1 06p3,3y}OTC$[ O6J'[aCTI/I C HU3KHMHU IIOJISIMU.
Ecnu npaBuiibHO 110100parh napameTpbl HCXOAHOTO CI'yCcTKa U MPOQMIIs MII0THO-
CTH IIIa3Mbl, TO MOKHO TOJTyYUTh MYyYOK yAOBIETBOPUTEIHHOIO KaueCTRa.

Brruncienue 9THX mapaMeTpoB TpeOyeT MOAEIMPOBAHUS Tpoliecca 3axBaTa,
YTO COIPSDKEHO ¢ OOJBUIMMHU pacdeTHHIMH MOIIHOCTSAMH. [yt yckopeHus 3To-
ro Mpouecca UCHONb30BaNach KJIacTepHas cucreMa. MonenupoBaHue ocyIecT-
BIISUIOCH NP MOMOIIM NapauienbHoil Bepcuu nporpammbl LCODE. Taxke s
yBeNn4eHUs dPPEKTUBHOCTH BBIYHCICHUN ObLTa pa3paboTaHa mporpamma st
OCYILECTBJICHUSI TapAJIJIEIbHOTO 3allyCKa MHOTUX BApUAHTOB MPOLECCAa MHIKEK-
IIUH C BHEIPEHUEM MTPOOHBIX TYIKOB.

B pesysbrare moiy4eHo HEeCKOJIbKO KOH(UTypalui, IIPH KOTOPBIX UTOTOBBII
My4oK 001aJaeT COBOKYITHOCTBIO TaKMX IAapamMeTpoB, KaK 3MHUTTAHC, pa3dpoc
3H€pI‘PII>i, J0JIA 3aXBaTa U UTOroBas SHEPruA CryCcTka.

Hayunblii pykoBoguresns — a-p ¢u3.-mart. Hayk, goueHT K. B. Jloros
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VIIK 533.924

I/I3Mepem1e JUHAMHUKH O0CTATOYHBIX Hanpsmcelmﬁ B M¢E/IM 1MocJjie oﬁnyqenuﬂ
3JEKTPOHHBLIM ITYYKOM

. 1. banam
HoBocubupckuii rocynapcTBEHHbBIH YHUBEPCUTET

[T:ra3ma B TepMOSAEPHOM peakTope OKa3bIBACT UMITYIIECHOE TETLIOBOE BO3ICH-
CTBHUC Ha AUBEPTOp. BO3HUKAIOT OCTAaTOYHBIC IIACTUYHEIC JeOPMAIII 1 MeXa-
HUYECKHE HAIPSHKEHUS, IPUBOAAIINE K Pa3pyIICHNI0 MaTepraaoB. OCTaTOYHEIC
nedopMannH U HAIPSHKEHUS MOTYT PETaKCHPOBATH MO ACHCTBHEM TIOCTOSHHOTO
MOTOKA TUTa3MBI HAa MaTepHall, B TOM YHCIIC M3-3a BBICOKOH Temmeparypsl. Bos-
HUKJIA TUTIOTE3a: perakcanys nedopManiii 1 HalpsDKeHUH MOXKET BEpHYTh Ma-
TepHasl B HauaJbHOE COCTOsIHUE. TakuM 00pazom, Mpy OUepeIHOM HMITYIIbCE HE
OyZeT MPEBBIIATHCS MPEAE MPOYHOCTH. s MPOBEPKHU ATOM THUIOTE3bI OBLIO
HEOOXOIUMO HCCIICIOBATh U3MCHEHUE OCTATOUHBIX Je(opMaiiuii U HaPsHKCHUA
B HArpeTOM MaTepualie.

Vcnonp3oBancss METOI PEHTTCHOBCKOW mudpakromerpuu. s oTpabot-
KH METOIUKU M3MEPCHUS MPOBOAWINCH C MEIHBIME 00Opasmamu. [ co3maHus
OCTaTOYHBIX HANIPSDKCHUN METHBIC 00pa3ibl 00IyYaIiCh HIEKTPOHHBIM ITyYKOM.
Ha cranmmm paccessHUS CHHXPOTPOHHOTO H3ITy4eHHS « AHOMAaJIBHOE PACCESTHUC)
OBUTH CHATHI OUQPPAKTOrpaMMBI, TI0 KOTOPHIM OblIa BBIYUCIICHA 3aBHCHMOCTD
yIJIa paccestHUs OT yTiia HakjIoHa. [To audpakroHHFIM KPUBBIM OBLTH BBEIYHCIIE-
HbI KOMIIOHCHTBI TEH30POB JA¢(POPMALIHiA, IO KOTOPHIM OBLIH BBIYHCICHBI KOMITO-
HEHTBI TEH30POB HAMPSKEHUH. Y OIHOKPATHO OOIy4eHHOTO oOpasiia ObLIOo 3Ha-
YUTEIbHOE CMeIeHHEe AU(PAKIIMOHHOTO KA ~ 0,1°. [IJis u3MepeHus: THHAMUKH
OCTaTOYHBIX HAINPSDKCHUN 00pa3ilbl M3yYaarCh MPU MOCTOSHHOM YIVIC HAKJIOHA
U U3MeHsroIIeiics Temmeparype. OOpasibl TPech Ui pellakcaiuu HarpshKe-
HUil. BBUTH TOTyYeHBl 3aBUCIMOCTH IMOJIOKEHUS TU(PAKIIMOHHOTO MTHKA OT TEM-
MepaTyphl, a TAKKE U3yYCHA pellaKcalys, BOSHUKINAS IIPH HAarpeBe 00yd4CHHOTO
oOpasma. [IpogeMOHCTPHPOBaHO H3MEPEHUE PEIIAKCAIIMH OCTaTOYHOW TUTACTHYC-
ckoit mepopmarum.

Hayunslii pykoBoaurens — J-p xuMm. Hayk b. I1. Tomouko
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VIIK 629.7.01

HUccnenoBanme XapPaKTePUCTUK MOHHOI'0 ABUTaTEC/Isd
Ha OCHOB€ CKPCIIEHHBIX 3JICKTPUIECCKOI0 U MArHUTHOI'O noJiei

B. E. bapeiaukos, A. A. OneitHuK
CVYHII HI'Y, . HoBocubupck

Hanre nccienoBanme NOCBSIIICHO H3MEPEHHIO XapaKTEPUCTHK BApHAHTA HOH-
HOTO JIBUTATEJIS IS CITyTHUKOB. JIBUTaTeNN TAKOTO KJIacca CeroHs UCTIONb3YI0T-
Csl B KOCMHYECKOW TEeXHHKe Ollaroapst CBOMM JOCTOMHCTBAM: OHH MOTPEOIISIOT
ot 0,1 mo 10 u 6omee kBT, mmetot Beicokuii KIT (mopsiaka 60 %) u gonroe BpeMs
HeTpepbIBHOH padoTsl (0T 3 1o 15 mer, a 3agactyro u 6onee). OHU BBITOTHSIIOT
POJIb MApIIEBOrO ABUraTelsl M HCIOJIB3YIOTCS Ul TOHKOH KOPPEKTHPOBKH Op-
OuThl. HecMOTpst Ha Masyro TATY B Hadasie CBOETO JBIIKEHUS, 32 OTPeeICHHBIH
CPOK MOHHBIH JIBUraTellb CI0COOCH pa3orHaTh 0OBEKT 10 BHICOKMX CKOPOCTEH.

OcoO0blif MHTEpEC TPEICTABISIOT MOHHBIE MHHH-IABHIATENIH KaK MEepCIIeK-
TUBHBIEC YCTPOICTBA JUII MUHH-CITyTHUKOB. VcciiejoBaresin B HacTosiIee Bpemst
paboTaroT Ha1 3a/1a4ell yBEITMUYCHUS Y/ICIbHOTO MMITYJIbCa M 00JIErYeHHEM CHCTe-
MBI, YMEHBIIICHHEM Beca HOHHOTO JABHKKA.

Pabora nBurarens ocyIiecTBIsSeTCs TOCPESACTBOM HOHU3AINN HHEPTHBIX Ta-
30B (B OCHOBHOM 3TO KCEHOH M aprOH) H YCKOPEHHEM HOHOB B MEXKAJICKTPOJHOM
MPOCTPAHCTBE MO ACHCTBUEM JIEKTPHYECKOTO IO

PaGora nocsieHa U3MEPEHNIO XapaKTEPUCTUK HOHHOTO JIBUTaTeNIs: OIHO-
IO TOKa, 3aBUCHMOCTH TOKa HOHOB OT ITapaMeTpoOB MOHHOTO yckoputend. Harma
1ECJIb — MNOHATh, KAKMEC U3MCHCHUA U YCOBEPUICHCTBOBAHUA MOT'YT OBITH BHECE-
HBI B JIBUTATEJIb, YTOOBI CO31aTh HOBBIN, OOJIce COBEPIICHHBIM HOHHBIN JBHTa-
TCJIb IJI1 MUHU-CITYTHHKA.

1. DnexTpruyecKre pakeTHbIE IBUrAaTENIN KOCMUYECKHUX allapaTtoB U UX BIH-
SIHUE Ha PaMOCHCTEMBbI KocMHYeckoi cBsizu / Baxennn H. A., O0yxoB B. A.,
[Inmoxux A. Il., ITonos I'. A. M.: DU3MATIINUT, 2013.

2. X0IJIOBCKHE U NOHHBIE TUIa3MEHHBIE ABUTATENN JUIsi KOCMUYECKUX aIapa-
toB / TopmkoB O. A., Mypasnés B. A., Illaraiina A. A./ ox pex. A. C. Kopotee-
Ba. M.: Mammnoctpoenue, 2008.

Hayunsrii pykoBoguTens — KaHJ. (pu3.-Mart. HayK, 1o1eHT A. C. 301KkuH
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VIK 53.082.54
Pa3paboTka koMIJIeKca TMArHOCTUK MUIIEHHOH Mmia3mMbl Ha JINY

B. B. danunos, /1. 1. CxoBoponus, C. C. [Toros, I1. B. Brikos,
JI. H. BsiuecnaBos, FO. A. Tpynes, A. B. Bypnakos,
B. B. Kypkyuekos, M. A. Xonomnos, A. I. Pycckux
HoBocubupckuii rocy1apCcTBEHHbIN YHUBEPCUTET,
Wucruryt sinepuoit dpusukm um. I U. bynkepa CO PAH, . HoBocubupck,
Wncturyt cunpHOoTOuHOM AexkTpoHuku CO PAH, r. Tomck

JINY mpexncraBnser coOoif peHTTeHOTpadUUSCKI KOMIUIEKC Ha OCHOBE JIH-
HEWHOTO yCKOPUTEJs, 3a/lada KOTOPOro — IIOJIyYeHNE CEPUH KOPOTKHX PEHTre-
HOBCKHX MMITYJIbCOB C BBICOKOH 10301 M3ITy4eHNUs U MaJIbIM pa3MepOM UCTOUHHUKA.
JIy1s mpou3BOACTBA PEHTTEHOBCKOI BCIIBIIIKKM MCIHOJIB3YETCS KOHBEPCHSI CHUIIBHO-
TOYHOTO IMy4YKa 3JIEKTPOHOB 3Hepruu 4,6 MaB B TopMO3HOE PEHTTEHOBCKOE H3-
JydeHUe Ha TaHTaJIo0BOW MuIIeHH. [yt oOecnieueHrs: Majioro pasmMepa HCTOYHUKA
peHTreHa HeoOXouMa KadyecTBeHHas! ()OKYCHPOBKa ITyuka Ha MuieHu. [Ipu atom
MIPOUCXOANT 00pa30BaHKE MIOTHOW MUIIICHHOM IIJ1a3Mbl, PACIINPSIIOIIEHCS CO CKO-
poctbio nopsiika 10 kv/c. B3anmozeiicTBre 3IeKTPOHHOTO MydKa C IIa3MEHHBIM
00J1aKOM OCIIOXKHSET (POKYCHPOBKY ITydKa Ha MUILICHHU B CHITY CIETYIONHMX d(dek-
TOB: 3apAA0Bask HEUTPATN3ALMS IEKTPOHHOTO MyYKa HOHAMH TUTa3Mbl, YaCTUYHAS
TOKOBasl HEUTpaM3arysl, aCHMMETPHUYHOE IPOTEKAHIE 00PaTHOTO TOKA MO ITa3Me.

Jnsa pemenus mpodneMsl GpokycupoBku mydka JIMY Bo BTOpoM mMITyJbCe
HEO0OXOAMMO 3HaTh OCHOBHBIE ITapaMeTphl 001aKa MUIICHHON IJIa3Mbl B 3TOT MO-
MEHT BPEMEHH: pa3Mephbl, INIOTHOCTh U CTENICHb HOHU3AIIH.

B pabore npezicTaBier n 000CHOBaH ITPOEKT KOMILJIEKCA THarHOCTHK Ha OCHOBE
uHTephEepoMeTpa 1 TEHEBOrO PEHTIEHOBCKOTO 30HIMPOBAHUS JUISl UCCIICIOBAHUS
JIMHAMUKH PaclipoOCTpaHeHMs Tu1a3MeHHOro obnaka Ha yckoputene JIMY. B ka-
YeCTBE MCTOYHHMKA PEHTreHa UcIonb3yercst point Z-pinch co criekrpom 1-5 x3B.
TeneBoe n300paskeHNE TIIa3MEHHOTO O0JIaKa MPOSLMPYyeTCsl Ha TTOUIOKKY C HaHe-
céHHBIM cioeM cruHTIILIITOpa Csl m perucrpupyercst OvicTpoii kamepoit SDU.
Jns pazaeneHus IOTHOCTEH HEUTPaIbHOM M MOHU30BAHHOW KOMITOHEHT IIa3MBbI
UCTIONB3yeTCss MHTephepoMeTp Ha ABYX JumHax BowH — 1064 HM u 10,6 MKM.
Jlnst obecrieueHust BpEMEHHOTO pa3pelleHns MarHOCTUKH Ha ypoBHE | MKC mpH-
MEHEHa IIMPOKOIIONIOCHAs CHUCTeMa perucTpanuu Ha ocHoBe PIN-doroxmonos
(s 1064 5m) 1 nHOpakpacHbIX (HOTOPE3UCTUBHBIX AeTEKTOPOB (it 10,6 MKM).
WntepdepomeTp MoCTpoeH Mo KBagpaTypHOH cxeme Ui oOecrieueHHs BO3MOXK-
HOCTH KOHTPOIISL pedpakimy 30Haupytomero tyda. CoOpaH MakeT JUarHOCTHUKH,
MPEJICTaBIICHBI PE3YJIBTATh, IEMOHCTPUPYIOIIIE €r0 PAd0TOCIIOCOOHOCTB.

Hayunblii pykoBoguTess — kanj. ¢pus.-mar. Hayk /1. Y. CkoBopoanH
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VIIK 533.932

HenokaabHoe BiausiHEE 00/1aKa NBIJIEBBIX YaCTHII
HA OKPY’KAIOIIYI0 MJ1a3My

H. A. lemun
HoBocubupckwuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucruryt Teruodusuku um. C. C. Kyrarenagze CO PAH, r. HoBocubupck

Jlnst onricaHus HAOMEOAEMBIX SIBJICHHH B ITa3Me TIICIOIIETO pa3psiia ¢ mblie-
BBIMH YaCTHLAMH pa3paboTaH HOBBIA TEOPETHYECKHUI MOIX0/, B KOTOPOM YYTEHO
BJIMSIHUE HEJIOKAIBHOI AJIEKTPOHHOM KMHETUKH Ha CBOWCTBA (DOPMUPYEMBIX ITBI-
JIeBBIX CTPYKTYp U paspsiiHyto miazmy. CamMmocoriacoBaHHasi THOPUIHAS MOIEIb
IBUICBOM IUIa3MBl TICIOIIETO pa3psia OCHOBAHA HA OJHOBPEMEHHOM PELICHHU
HEJIOKaJIbHOTO KHHETUYECKOTO ypaBHEeHus! bonbliMana Juis pyHKIUHU pacipe/ie-
JICHUSI 3JIGKTPOHOB 110 3HEPTuu, npeiigoBo-1uddy3HoOHHOr0 YpaBHEHUS sl HO-
HOB, JpeiihoBo-aud(hy3HOHHOTO ypaBHEHHS JBMKCHUS MBbUICBBIX YaCTHI[ U UX
3apsi/IKku, ypaBHeHHs [lyaccoHa JUis SIEKTPUYECKOro MOJISl B Pa3luYHON reoMe-
TPUYECKOU MOCTaHOBKe (cheprueckas U HUITHHAPUICCKAs CHMMETPH).

C MOMOIIbIO YHCIICHHBIX PACYETOB OBUIH MOTYYECHBI PaualibHbIC pacrpese-
JICHUS IAPaMETPOB IUIa3MBbl Pa3psijia BOKPYT 00JIaKa IMbIICBBIX YACTHIL: TNIOTHOCTH
3JICKTPOHOB M HOHOB, CPEIHSIS SHEPTHS IICKTPOHOB, PACIIPEACIICHUE dICKTpHYC-
CKOTO IOJISI, YaCTOTHl HOHU3ALMHK Ta3a dJIEKTPOHHBIM YIapoM M PEKOMOWHAIIMU
5JICKTPOHOB M MOHOB Ha IOBEPXHOCTHU IBUIEBBIX YACTHL], PagHalibHBIC IIOTOKU
3JIEKTPOHOB U MOHOB AJIA Pa3iMYHBIX pacupeleeHHi INIOTHOCTH MbIICBBIX Ya-
cTu1 B o0J1aKe ¥ pa3iIMYHBIX Pa3MepoB yacTHll. McciaenoBanock BIUAHIE Hapame-
TPOB Pa3psIIHOH T1a3Mbl (BEIMYMHA 32JIAHHOTO BHEIITHETO 3JIEKTPUYECKOTO MOJIs,
JIaBJieHue 1 copT OydepHOoro rasa, B TOM YHCIIE TEJIUH U aproH) Ha CTPYKTYPHBIC
CBOifCcTBa (POPMHUPYIOIIMXCS MBUICBBIX 00Pa30BaHMU, a TAKXKE BIMUSHUAC MBUICBBIX
YACTHUII Ha PaspsaHYyIO IUa3My. BbITO MOKa3aHo, YTO yBENHYCHHE YHCIA TIbLIC-
BBIX YACTHUI[ B LICHTPAIIbHOM YaCTH PACYCTHON 00JIaCTH MPHUBOAUT K OOCTHECHUIO
TUIa3MBbl JIEKTPOHAMH U K YBEJIUYCHHUIO IUIOTHOCTH MOHOB B MBUICBOM OOJIaKe.
[ToBbIIIEHHE TIOTHOCTH YAacTHI B IBUICBOM OOJIaKe MPHUBOIUT K POCTY MOTOKA
MOHOB U JJICKTPOHOB C OKPYIKAIOIICH IIa3Mbl HA 00JIAKO TBIICBBIX YACTHII.

Hayunsrii pykoBoauTens — KaH[. (pu3.-mat. Hayk A. B. @enoceen
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VYIK 533.9.07; 533.9.08

JluarHocTuka NpoCcTPaHCTBEHHOI0 pacnpe/eaeHUs!
cKopocTH miasMsl B ycranoke CMOJIA

A. A. VlnxeBaTkuHa
Wucrutyt sinepHoit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

KitroueBoii mpobieMoii yrnepskaHusI TTa3MbI B OTKPBITHIX JIOBYIITKAX SBISIETCS
MIOZIABIICHHE TTOTEPh YACTHIl M SHEPTHH C TOPIOB. [IJIs pemeHns TaHHOH 3a1adun
OBLTa TIpeIoKeHA KOHIICTIIMS CHCTEMBI [1], akTHBHO HAaKa4MBAIOMIAs IUIA3My
00paTHO B JIOBYIIKY C IMOMOIIBI0 BHEITHETO NCTOYHWKA MHUTaHUs. JlaHHas naes
OCHOBaHa Ha CO3JaHMU JBIKYIIUXCA B CHCTEME OTCYETA IIa3Mbl MAarHUTHBIX
MpoOOK, ABMKCHHE KOTOPBIX OTHOCHUTEIBHO IUIA3MBI CO3MAETCs €€ BpallleHHEeM
B CKPEIIEHHBIX PaJUaIbHOM JJICKTPUYECKOM UM BHHTOBOM MArHUTHBIX MOJSX.
Jna peanuzanuu KoHUenuuu BUHTOBOro yaepxkanus B USD CO PAH co3nana
ycranoska CMOJIA.

OnpeneneHue a3uMyTaabHON U MPOJONBHON KOMIIOHEHT CKOPOCTH ILIa3Mbl
B K&K/I0M TOUKE POCTPAHCTBA HEOOXOAMMO JIJIsl HOCTPOCHUS MOJIEIH, OTIMCHIBA-
IOIICH JBIKCHUE MTOTOKA TUIA3MBI B BHHTOBOH JIOBYIIKE. B KadecTBe oqHOTO W3
METOJIOB M3MEPEHHS CKOPOCTH TUTa3MEHHOH CTpyH OBIIa MCIIOIh30BaHA JHATHO-
CTHKA JIOTNIEPOBCKOTO CMEIICHUS CIEKTPATbHBIX JHHAN C MPOCTPAHCTBECHHBIM
pa3pemieHneM.

B xozxe manHO# pa®oThI OBUIN MOTYyUYESHBI CIIEKTpaibHbIe TUHUN Ho-n3myde-
HUS TUTa3MEHHOHN CTPYH MPH Pa3INYHBIX KOHPHUTYpaHsIxX MarHUTHOTO mons [3].
Habmronarotes pa3nuyHble JOIUIEPOBCKHUE CMELICHHS JTHHUN MO MPOCTPAHCTRY,
YTO CBUJETEIBCTBYET O HAJIMUUH BPAILECHUS II1a3Mbl B YCTAHOBKE.

ITo nomnepoBckomy cMenieHnto Ho ompeneneHa nuHeiiHas CKOPOCTb U CKO-
pocTh BparieHus mia3mel (~ 10° 1/¢). YkazanHast yrioBast CKOPOCTh COOTBETCTBY-
€T HAJIMYUIO palajIbHOTO MMeKTprudeckoro nosst 1o 100 B/em.

‘YCTaHOBIIEHO, YTO CKOPOCTB BpAIlleHHs TIa3Mbl YBETMUUBAETCS BMECTE C Mar-
HUTHBIM T10JIEM, KOTOPOE CBSA3aHO JTHHEHHO C paJHabHBIM dJIEKTPUICCKAM TOJIEM.

[Ipenmomaraercs, 9To B Ka4ECTBE TOMOTHUTEIHHOTO METO/Ia U3MEPEHHSI CKO-
pocTH ma3mMsel OyzeT npuMeHeH 301 Maxa.

1. A. D. Beklemishev // Fusion Sci. Technol. 2013. V. 63. Ne 1. P. 355.
2. V. V. Postupaev et al. // Fusion Eng. Design. May 2016.
3. A. V. Sudnikov et al. // 44th EPS Conf. on Plasma Physics. July 2017.

Hayunblii pykoBoguTens — kaH[. ¢pu3.-mar. Hayk A. B. CynHukos
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VIIK 533.924

MO}IeJ’ll/IPOBaHl/le z[m])palcmm CHUHXPOTPOHHOTO U3JTYYCHUS
B MO3aUYHOM MOHOKPHUCTAJLIIE

C. P. Kazanuesn
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

B repmosiiepHOM peakTope 1moj AeiCTBUEM HMITYJIbCHBIX TEIUIOBBIX HAIPY30K
Ha BOJIB()PAMOBYIO CTEHKY JMBEPTOpa OKMAACTCS BO3ZHUKHOBEHHE TPEILIWH, YTO
MIPUBEET K BO3HUKHOBEHMIO IIACTHYECKHUX Aedopmarmid. st Toro 4yToOs! mo-
HATH, KaK 00pa3yroTcs AeGopMaIiiii 1 MOXHO JIA 3TOTO H30eKaTh, HY)KHO H3Me-
PUTH UX AMHAMHUKY BO BPeMs MMITYIbCHOM TerutoBoi Harpy3ku. Ceituac B ISP
CO PAH wuzer pa3paboTka TUHAMUYECKON TUATHOCTUKHU TaKUX IedopMaliu Ha
OCHOBE OBICTPOIi IN(PPAKTOMETPHUH.

Merton ObIcTpoii JU(PaKTOMETPHUH 3aKIIIOUACTCSl B UBMEPEHNUH TU(PPAKIIMOH-
HOMW KapTHUHBI pacCesHHOTO Ha 00pa3lie MOHOKPHCTAIUIA ITyYKa CHHXPOTPOHHOTO
nanyuenns: (CH) u mocnenyromemM BoccTaHOBICHUH jaedopMaly odpasua no
¢opme mudpaxkunonHoro nuka. Pabora npoBoguiack B pexxume Auppakiuy Ha
IIPOCBET, B KauecTBe 00pasiia UCIOIb30BAJICS MO3AaNYHBI MOHOKPUCTAJIT BOJIb-
¢pama. B mogenn yunteiBamucs nontomienne CU u MO3anm4HOCTB, TaKXKe JUIs
OTIMCaHUS UCTIONB30BAIOCH MPUOIMKEHIE KHHEMATHIECKON TEOPUH AN PAKIIIH.
B makere Wolfram Mathematica 6pita HammcaHa mporpamMMa JJIsi MOIEIHPOBa-
HUSI TIpoliecca paccessHus mydka CH B MO3amYHOM MOHOKpPHCTaJLIe BOIb(pama
IUIS pacdeTa anmnapaTHbIX (YHKLUMH I 3aa4d BOCCTAHOBICHHUS AedopMaLin
o0pasia o Gopme AUdPaKIMOHHOTO MUKa. BbUTH MPOBEACHBI YHCICHHBIC Pac-
YCThl U CPABHEHHUE C OKCIICPUMEHTAJIbHBIMU JTaHHBIMU, KOTOPOC BBIABUIIO pac-
xoxJieHne 1o Qopme uHTEP(EPEHIMOHHOTO IHKa, KOTOPOE MpeoaraeTcs
YMEHBIINTh 32 CUET HMCIIOJIb30BaHUsS Oosiee TOUYHOM (PYHKIMM pacrpeseseHus],
OIUCHIBAIONIEH Pa30PUEHTHPOBAHHOCTh KPHCTAJUINYECKOH CTPYKTYphl MOHO-
KpHCTaJlIa.

Hayunblii pykoBoguTens — KaH[. ¢pu3.-mar. Hayk A. C. ApakdeeB
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VIIK 533.9.07
21“0}1]—[])[9 n Tpl/IOZIHbIe ueimﬁ-ﬁapnem,le KJJIK4YEBbIC 3JIECMEHTHBI HOBOI'O TUIIA

b. . Kimmenkon
Cankt-IleTepOyprckuii ropHbI YHUBEPCUTET

CornacHo nocianuto IIpesunenra B. B. [lytnna ®@enepansHomMy cobpaHuio
ot 01.03.2018 ogHUM K3 KITIOUEBBIX HAPABICHUH pa3BUTHSI CUCTEM BOOPYKEHUI
B Poccwuiickoit Denepanmu sBIsieTcs: pa3padoTKa MagorabapuTHBIX CBEPXMOII-
HBIX SICPHBIX SHEPreTHYECKHX YCTaHOBOK (SAADVY). s pemerns 5Toi 3amadn
HEoOXomuMBl (P PEKTHBHBIC 3ICKTPOHHBIC MPHOOPHI, TMO3BOIIONINE pPEaTn3o0-
BaTh IIOJTHOE YMPABICHUE TOKOM B IEmsaX SIDV: KiIroueBble 3IEMEHTHI, TEPMO3-
MHCCHOHHBIE IIpe0o0pa3oBaTeln, HHBEPTOPHI, CTAOMIN3aTOPhl TOKA M HAIpsiKe-
HUsI, TpaHc(OopMaToOpbl, TEHEPATOPHI U ., UMEIOLIHE YIelbHYI0 Maccy p < 1 kr/
kBT 1 HagexxHO paboTaroiire B IPUOOPHOM OTCEKE CykeOHOoro Moayiis S19YV.

B pabote npencTaBieHbl pe3ynbTaThl IMKIA UCCIEAOBaHUI (opMHpOBaHUS
2NIeKTPOHHOII HeycToiunBocTu bypcuana — Iupca u o6pa3oBaHus HEIUHEHHBIX
CTPYKTYp B IUIa3Me JIMOIHBIX U TPHOIHBIX KIIOYEBBIX JIEMEHTOB C 11e3UiH-0apu-
€BBIM HaIlOJIHEHHEM, a TaKKe MIPOJEMOHCTPUPOBAHA BOBMOKHOCTh UX MCIONIB30-
BaHMS JUIA peann3anuu 3QGeKTUBHON MOAYIISIIUK TOKA:

* B IMOTHOM NPHOOpE TOCTUTHYTA YCTOWIMBAS MOIYIISIIMSA TOKAa W HAIPsKe-
HUSA ¢ 9acToToi 5—20 k['I1 ¥ IOTHBIM TIpepBIBAaHIEM TOKA B THAITa30HE JaBICHIHA
nesust 1,5-10°-3,5-1073 Top mpu BemmUIrHEe MEKIIEKTPOTHOTO 3a30pa 0,2—2,0 MM,
HaIpsHKEHUH TopeHus 5—6 B u rrotHOCTH TOKa B paspsne ~ 10 A/cm?;

* B YCIIOBUSIX TPEXAIEKTPOIAHOTO KIIFOYEBOTO AJIEMEHTA UCCIICA0BAHO SIBIICHNE
CaMOTIPOU3BOJIBHOIO OOPHIBA TOKA U IPEUIOKEH HOBBIH d(PpdeKkTHBHBIN cr10co0
MOAYJIAIIMN TOKA. B]:lHBJ'leHO, 4TO MEXaHWU3M CCTOYHOI'0 ralicHus IIpU TOKax,
ONMM3KHMX K KPUTHUYECKHM, TaK JKe, KaKk U MEXaHNW3M CaMOIPOU3BOJIBLHOIO 00pHIBa,
CBsI3aH C BO3HHMKHOBEHHEM 3JIEKTPOHHOHN HeycTroiunBocTh bypcuana — I[lupca;

* TI0Ka3aHo, YTO SIBJICHHE CaMOIPOU3BOJIBHOTO OOPBIBA TOKA OKA3bIBACT 3HA-
YUTENbHOE BIMSHUC HAa 3(PEKTUBHOCTH CETOYHOTO TalleHHs. JJOCTHUTHYTHI pe-
KOpJHbIEC SHEPTeTHIECKIE TapaMeTPhl KIIFOUEBBIX HIEMEHTOB HOBOTO TIOKOJICHHS:
pu aHoAHOM HanpspkeHnn 50 B monmydena ycroitunBast MOAY/ISIIUS HA 9acTOTax
1-10 I'xt yaenpHO#M snekTprueckoit MormuHocTr 5 kB1/em? u KIT[T 6omee 95 %.

Hayunsrii pykoBoguTens — KaugI. pus.-mat. Hayk A. FO. I'paboBckuii
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VIIK 533.599
JII/ITI/[eBaﬂ HeﬁTpOHoreHepnpymmaﬂ MHUIIICHb

B. ®. Basnos, JI. A. Kacaros, S1. A. KonecHukos,
A. H. Makapos, 1. H. Copokun, C. }O. Tackaes, 1. M. Illynno
Wucrutyt sinepHoit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

B Nucturyte snepuoit pusuku CO PAH npemmoxeH, co3nad u GpyHKIIHOHH-
PYET yCKOPUTEIBHBIN MCTOYHHUK JIHUTEIUIOBBIX HEUTPOHOB AJISl Pa3BUTHS METO-
JTUKU OOp-HEHTPOHO3aXBAaTHOHM TEPAITNH 3JI0KaYeCTBEHHBIX ommyxouneil. crounmk
BKJIFOYAET B CE0S1 yCKOPHUTENb-TAH/IEM C BAKYYMHOM N30JSILIUEH U TUTHEBYIO MH-
LIEHb.

B pabote mpencraBieHsl OCHOBHBIE TPpeOOBaHUSA K HEMTPOHOTCHEPHPYIOLITH-
el MUILIEHH, OTMMCaHA ee KOHCTPYKIHMS, MOKa3aH TEKYLIUH croco0 HambUICHUS
JUTUSI Ha MHIICHb, 00bSICHEHAa HEOOXOIUMOCTh MOJEPHHU3AIMU M BBIHECEHHMS
9TOro y3/1a B aBTOHOMHBIH U3 UCTOYHMKA SIUTEIUIOBBIX HEHTPOHOB.

C 510l 11e71bI0 OBUT IPEUIOKEH M CO3AaH HOBBIM CTCH HAINBIJICHUS JTUTUS —
B paboTe MpUBENICHO ONMCAHUE CTEH/a, OCHOBHBIX €ro y3JIOB M 0COOCHHOCTEH,
IpoBeAieH 0030p PAa3IMUYHBIX CHUCTEM JJISl HANBIICHUS JINTHSA, WCIIOIb3YeMbIX
B Mupe. Takke B paboTe MpUBEACHB! Pe3yabTaThl M0A00pa ONTUMAIBHBIX Mapa-
METPOB ISl HATIBUICHUS JTUTHUS, U3MEPEHA 3HAYEHUE U OJHOPOAHOCTH TOJNIIMHEI
JIUTUEBOTO CJIOSI B 3aBHCUMOCTH OT ITapaMeTpOB HamblIeHUs. B pabote marorcs
PEKOMEHJOBaHHBIE MTAPAMETPBI JJIs HAIlbUIEHUs ONTUMAJILHOTO JTUTUEBOTO CIOS
JUIS JalbHEMILEro IPOBEACHUS SKCIIEPUMEHTOB C FeHepalueil HEUTPOHOB.

Hayunplii corpynuuk — kanj. Text. Hayk U. H. Copokun
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VIIK 53

IMoayyeHne Kapoua THTAHA B IJIa3Me
JIEKTPUYECKOIi TYT'H MOCTOSTHHOTO TOKA

E. A. Konomuna
JIuneit npu ToMCKOM OJIUTEXHUYECKOM YHUBEpCUTETE, I. ToMCK

B nacrosimee Bpemst XUMHUYECKask IPOMBIIUICHHOCTh HAOMpaeT cepbe3HbIe
000poThl. ExkenHeBHO XUMHKH BCEro MHpPa MBITAIOTCS CO3/1aTh HOBBIE Marepua-
JIbI, KOTOpBIE OYyIyT HAMHOTO JIETde W NMpOoYHee CTapbiX. VI3BECTHBIM CBEPXTBEp-
JIBIM MaTEPHAaJIOM SIBISICTCS KapOu THTaHa, IIOATOMY €ro ObITO OBI XOPOIIIO TO-
JydIlle U3Y4YNTh €r0 U HAyYUThCSl CHHTE3UPOBATh CAaMOCTOATEIBHO.

I'maBHBIM NMPOMBIIUIEHHBIM CIIOCOOOM NPOM3BOJACTBA KapOuaa TUTaHA SBIIA-
eTcs yrierepmuieckuii cnoco6 nonyuenus TiC u3 AMOKCHAa TUTaHA, KOTOPBINA
XapakTepu3yeTcs: OOJBIINM YHEPronoTpeOIeHEM Ha CTaJ U1 AJIUTEILHOTO CHH-
Te3a B IleYax M NPU U3MEJIBUCHUH CIIEUECHHBIX OPHKETOB KapOH/Ia TUTaHA B pa3-
MOJIBHBIX arperarax. JlaHHbli crioco0 3arpadynBaeT OOJBIIOE KOJINYECTBO YHEP-
T'MU ¥ BPEMEHH, YTO SIBJISICTCS CYIIECTBEHHBIMH MHUHYCaMH JaHHOH METOIHKH.
HaOupaer momynsipHOCTb 3J€KTPOAYTOBOM METOJ TMOJIydeHHUs] KapOuaa THTaHa,
B OCHOBE KOTOPOTO TTOJIOKEHA TeHepanysl IUIa3Mbl SJIEKTPUYECKUM Pa3psiioM I10-
CTOSIHHOTO WJIM TIEPEMEHHOTO TOKa.

B cBs3u ¢ 3TMM HacTosmas paboTra M3J1araeT METo I TMOMydIeHus KapOuia Tu-
TaHa. MeToinKa 3aK/II04aeTcsi B CHHTE3€ KapOu/ia TUTaHa B TUIa3Me IEKTpHUe-
CKOM IyT¥ OCTOSIHHOTO TOKa. [IJ1s peann3ariy MeTo1a HeoOX0IUM 3KCIIEPHMEH-
TaJBHBIN MIa3MOXUMUYECKUN PEaKkTop MOCTOSHHOTO TOKA, MMEIONIUiicS Ha 6a3e
Tomckoro nonuTexHn4Yeckoro ynuepcutera. C MOMOIIBIO JTAHHOW YCTaHOBKU
NpoBEIeHa cepusi dKCHepUMeHTOB. [losrydeHHbIE MPOIYKTHI aHAJIM3UPOBAIKICH
METOZIOM peHTreHoBckoi audpakromerpun (Shimadzu XRD 7000s, CuKa)
U pacTpoBOii ANeKTPOHHOI MuKpockoruu (Mukpockon Hitachi TM 3000).

B pesynbrarsl, onupasich Ha JaHHbIE peHTICHOBCKOW TN paKTOMETPHH, ObUTH
COCTaBJICHBI TAOMHUIIBI ¥ TpadUKH, HAIVISITHO TTOKa3bIBAIOIINE, KAKOE MPOLIEHTHOE
coziepKaHue Ka)KJJ0ro MaTepraja MOIyduIoch B KaXKJIOM SKCIIEPUMEHTE.

Hay4He1ii pyKoBOAUTENb — KaHI. TeXH. HayK, HomeHT A. f. [Tak
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VIIK 533.9.01
Bﬂxpesoe yuep)lca}me IJIa3MbI ¢ BBICOKUM B B OTKp])ITOﬁ nonylmce

C. E. KoncranTtunos
HoBocubupckuii rocynapcTBEHHBI YHUBEPCUTET

[Tonepeunoe yaepkaHue IUIa3Mbl B OCECHMMETPHYHBIX OTKPBITBIX MarHUT-
HBIX JIOBYIIKAX SBISIETCS CEPbe3HOH MPOOIeMOid H3-3a HAJIMYUS CPEIHEro mar-
HHUTHOTO Oyrpa Ha OCH CHCTEMBI, KOTOPBIN BIICYET K BOSHUKHOBEHHIO )KEJIOOKOBON
HeycToWYnBOCTH. OIHAKO €CU MOAKIIOYUTH BHEIIHHE MOTEHIHAIbl K BHEMI-
HUM 3JICKTPOJaM, MOKHO 3HAUUTENILHO MONABHTHh MNOIEpeYHbId mepeHoc [1].
ITpu TakoM BO3JEHCTBUM IpHOCEBas IUIa3Ma MPUOOpETaeT IONOIHHUTEIBHYIO
A3UMYTaJlbHYI0O KOMIIOHEHTY CKOPOCTH, CTCHEPHPOBAHHYIO IPHIOKEHHBIMU
MOTEHIMAJaM1 KaueCTBEHHO. Eciu xapakrepHble BpeMeHa BpAIEHUS! CABUIO-
BOTO JIBMYKEHHS I1JIa3Mbl CTAHOBSTCS TIOPSI/IKa BPEMEHN PAa3BUTHSI HEYCTOMYHBO-
CTH, XKeJI00OK yCIeBaeT pa3Ma3aThbcsl MEXIY COCEAHHX CJIOEB ILIa3MBbl elie 10
BCIUTbIBaHMsl. OCHOBHAsI MOJIa HEYCTOHUMBOCTH Onaropaps 3dexTy KOHeYHOro
JIApMOPOBCKOI'0 Painyca HOHOB MEPEXOMT B CTAJMIO HEJIMHEHHOTO HACKIIICHUS,
U IJIa3Ma yJep)KUBAaeTCsl B 30HE BHUXPEBOTO TeueHus. PaHee Teopust BUXPEBOTO
yaepKaHus Obl1a pa3BuTa I paBHOBecHs ¢ 3 << 1, B HacTosiel paboTe Ipous3-
BomuTCs 0000MIeHNe Ha cirydaii § ~ 1.

Jst onmcaHus IPOLECCOB, MPOUCXOAIINX B IU1azMe ¢ B ~ 1 cO CABUTOBBIM
BpallleHUEM, TI0JTyYeHa CHCTeMa U3 yPaBHEHHUH BHIKEHHUS, BMOPOXXEHHOCTH Mar-
HHUTHOTO T10JIs1, HEIIPEPBIBHOCTH U DHEprodananca B MPUOIMKCHUH OTIIETUICHNSA
MarHMTHOTO 3BYKa M C TPAHUYHBIM YCJIOBHEM, YUUTHIBAIOIINM BIMSHHUE ITOTEH-
uana auMuTepoB. [liist BeiaeneHus SQEeKToB, CBI3aHHBIX C BUXPEM, CHCTEMa
JIMHEapU30BaHa 110 JIMCCUTIATHBHBIM YJICHAM.

B pabore mpencrapieHa aHaIUTHYECKash TEOPUs, OIMMCHIBAIOINAS BUXPEBOE
JIBIDKEHHUE T11a3Mbl B MIPUOIMKEHUN OJHOXKHMIKOCTHONW MAarHUTHOW T'MIpPOAMHA-
MUKH U pe3yJbTaThl KOMITBIOTEPHOTO MOJICIIMPOBAHUSI.

1. Beklemishev, A. D., Bagryansky P. A., Chaschin M. S., Soldatkina E. I.
Vortex Confinement of Plasmas in Symmetric Mirror Traps // Fusion Science and
Technology, Taylor & Francis. 2010. V. 57. P. 351-360.

Hayunbrii pykoBoauTe b — KaH1. (pus.-mart. Hayk A. JI. Bekinemuriesn

74



VAK 533.9...16
HccnenoBanne BbICOKOYACTOTHBIX Kos1edanuii miaazmbl B [T

3. 3. Konmmna
HoBocubupckuii TocynapcTBeHHBI YHUBEPCUTET,
Wucrutyt sineproit pusukum um. I U. bBynkepa CO PAH, . HoBocubupck

OmHOI1 3 OCHOBHBIX 3314 B 00JIACTH YIIPABIIEMOTO TEPMOSICPHOTO CHHTE3a
SIBIIIETCS YA KAaHUE U HarpeB IUIa3Mbl. PacipoCTpaHEHHBIM TUIIOM YCTPOUCTB
JUISL yJIepKaHUs IU1a3Mbl SIBISIIOTCS JIOBYIIKH ¢ MAarHUTHBIM I10JIEM, B YACTHOCTH,
OTKPBITbIE MATHUTHBIE JIOBYLIKHU. [IpuMEpOM OTKPBITON MarHUTHOM JIOBYLIKH sIB-
nsercs razoauHamuyeckas jgopymka (I1J1) 8 USI® CO PAH. I'JIJI npeanasHa-
YeHa ISl yAepKaHUs JBYXKOMIIOHEHTHOH Tuia3mbl. OlHAa U3 HUX — «TeIasy
IJIOTHAS IJ1a3Ma ¢ MAaKCBEJUIOBCKUM paclpeielieHueM — YIepKUBAeTCs B ra3o-
JMUHAMUYCCKOM PEKUME — IMOTEPH TUIA3MbI Yepe3 MarHUTHBIC MPOOKH (001acTu
HA KOJIbI[aX YCTAHOBKHU C CHUIBHBIM MarHUTHBIM TIOJIEM) aHATIOTMYHBI HCTCUCHHIO
rasa U3 cocya ¢ MajiblM oTBepcTreM. JlJisi HarpeBa MaKCBENIOBCKOW KOMITOHEH-
Tbl B YCTAHOBKY MHXKEKTUPYIOT HEHTpaJbHbIE aTOMBbI, KOTOPbIE, HOHU3YSCh, CTa-
HOBSITCSI BTOPOH KOMITOHEHTOH — OBICTpBIMU MOHAMH. J[THA WX CBOOOTHOTO
mpobera OoJbINe JUTMHBI YCTAHOBKH, a YACPKUBAIOTCS OHHU KaK B KIIACCHYECKOM
MPOOKOTPOHE 32 CYET COXPAHEHHSI MATHUTHOTO MOMEHTA.

CymiecTBeHHOM MpoOIeMoil TSI YCTaHOBOK TAKOTO THIIA SIBIISIOTCS HEY-
CTOHYMBOCTH — OBICTPO HapacTalolue KoIeOaHUs IUIa3Mbl, KOTOPhIE MOTYT
MIPUBECTH K TIOBBIIICHHBIM MOTEPSIM IJIa3Mbl U3 YCTAHOBKHU. Takue KoneOaHus
COMPOBOMKAAIOTCS] BO3MYIIIEHUEM MarHUTHOTO TOJISI YCTAHOBKH, KOTOPOE MOYKHO
MU3MEPUTH C MMOMOIIBI0 MATHUTHBIX JIaTYUKOB.

B nmanHoit pabote ¢ momoribo MarauTHOU auarnoctuku ['JIJI ObL1 mpoBeeH
MEPBUYHBIN aHamM3 Habopa koneOanmii Ha wactotax 30—50 MI'n. Konebanwus
MPEICTABISIFOT CO00I HAbOp MO, CIEAYIONIMX C HHTEPBAJIOM TI0 4acToTaM 5—6
MI't. Kaxknast Moma peicTaBisieT CoO00H Ceyronie qpyT 3a IPyTroM KOPOTKHE
(< 10 Mkc) Bcrmecku. MccnemoBanne 3aBUCUMOCTH (a3bl OT TMPOJOTBHON KOOp-
JIUHATHI TIOKA3aJIi, 9YTO NCTOYHUK KOJICOAaHNH MOJKET HaXOAUTHCS B 30HE IIOBOPO-
Ta rOpsIYMX UOHOB.

Ha ocHoBanmm 3TOT0O OBUIO BEIABHHYTO MPEANONIOKEHHE, YTO HaOM0maeMbIe
KoJie0aHMs CBS3aHHBI ¢ Ipeii(hoBOl KOHYCHON HEYyCTOHYMBOCTHIO. J{JIs1 TpOBEpKH
3TOTO MPEANONIOKCHHIS MATHUTHASL TUATHOCTHKA OyIeT TOMOJHEHA HOBBIMH 30H-
JTAMH TS TIOTy4EHUs OOJIBIIIETO YIIIOBOTO Pa3peIICHUsI.

HayuHblii pykoBouTens — Kaua. ¢pus.-mat. Hayk B. B. [Tpuxoapko
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VIIK 533.9.07
OHT“MH:}al[Plﬂ napaMeTpOB IJ1adMbI I'€JIMKOHHOI'O Bq-l/lCTO‘-lHI/lKa

E. 1. Ky3pMuHn
Wuctutyt sipepuoit pusuku um. I. K. Byakepa CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

Ha cerogssmHuii 1eHb aKTyalbHBIMHE SIBISIOTCS NCCIIEIOBAaHNS BO3ACHCTBUS
TUIA3MBbI Ha OOHMIIOBOYHBIE MaTEPHaIIbl, KOTOPBIE MTPEATIOIAaraeTCsl HCIIOIb30BaTh
B KaueCTBE CTEHOK TEPMOSIEPHBIX PeakTopoB. [Iyist mpoBeeHus MOTOOHBIX IKC-
MEPUMEHTOB HEOOXOMMa IIJIa3Ma C ONPECICHHBIMH XapaKTEPUCTUKAMHU (BBICO-
Kasi IIIOTHOCTh U TIa3MEHHBIH MOTOK, BBICOKAs! CTETIEHh NOHU3ALINH).

OnHolt u3 Hanbonee MEepPCIeKTUBHBIX YCTAHOBOK, YAOBIETBOPSIONUINX JaH-
HBIM TpeOOBAHHUAM, SABISIETCSA BBHICOKOYACTOTHBIN (BY) remuKoHHBIN MCTOYHHK.
['maBHBIMU TIpeUMYyIIIECTBAMU MOJO00HBIX YCTAHOBOK SIBIISIIOTCSI BHICOKAst A Qek-
TUBHOCTb pa3psijia, Mjia3Ma ¢ BBICOKOH IUIOTHOCTBIO, BOZMOXHOCTh BBIXOJa Ha
CTallMOHAPHBIA PEKUM, FeHEPAIHs I1a3Mbl B OKOJIOOCEBOM 001aCTH IIIa3MEHHON
KaMephbl, YTO 3HAYMTEIbHO CHMXAET MOTEpU IUIa3Mbl U TEIJIOBBIE HAIPY3KU Ha
CTEHKH KaMephbl.

['enMKOHHBIE TTA3MEHHbBIC YCTAHOBKH OTHOCATCS K 0€33JIEKTPOTHBIM HCTOY-
HHUKaM, B KOTOPBIX ITa3Ma co3faercst antennoid BU. B skcnepumMente Obuta mc-
nosib3oBaHa anteHHa Nagoya-IIl, cucreMa MarHUTHOTO MOJIs, COCTOSAIIAS U3 IISITH
COJICHOMIOB, U TeHepaTop BU-HanpspkeHns MOIIHOCTHIO 110 25 kKBT. B mannoi
paboTe M3ydeHO BIUSHHE MOABOAMMON BU-MONTHOCTH Ha mapameTpsl IIa3Mbl
TeJTMKOHHOTO MCTOYHHUKA B 1uara3oHe 1 / 17 kBT, mpoBeieH aHalu3, BHIITIOIHEHO
COIIacOBaHME HArpy30K TeHeparopa M IjIa3Mbl, a TAaKXKe IPUBEICHbI Pe3yIbTaThl
M3MEPEHUs paJialibHbIX MPOQUICH MIOTHOCTH U JJIEKTPOHHOH TeMIIepaTypbl
IJTa3Mbl TETUKOHHOTO pa3psja.

Hayunslii pyxoBoauTens — KaHJ. (pu3.-mar. Hayk, goreHT V. B. [lluxosues
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JuarnocTuka npumeceii B ruiazme ycranopku CMOJIA
0 JINHUSIM COOCTBEHHOTO M3JTYYeHHUsI

K. A. Jlomos
Wucrutyt sineproit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapcTBeHHbIH YHUBEPCUTET

JI71s SKCTIepUMEHTaIBHOM IPOBEPKY KOHIICTIIIMHA BHHTOBOTO YICPKAHMUS T1J1a3-
Mel [1] B UAD CO PAH co3nana ycranoska CMOJIA [2]. Hagats! m3MepeHus na-
paMeTpoB IIa3MBIB PA3IUYHBIX pPeXXUMaxX paboThl ycTaHOBKUA. ONWH U3 UCIIONb-
3yEeMBIX METOJIOB IIEPBUYHON TUATHOCTHKH ITa3MbI —CIICKTpAIbHAS AUATHOCTHKA
B ONTUYECKOM JHara3oHe, TO3BOJISAIONIAs OPEIENIUTh COCTaB IpUMeCeH B mias-
M€ M BBISIBUTh KQY€CTBEHHYIO 3aBUCHMOCTb MX KOHLIEHTPALIMKM B Pa3HBIX TOUKAX
YCT@HOBKH OT [IApaMETPOB YCTAHOBKH.

B xone nanHol paboThI POM3BEICHO HAOIIOAECHNE U U3MEPEHHE OTHOCUTEIILHOM
WHTEHCUBHOCTHU W3JIyYCHUsI TIPUMecel B IUIa3Me B HECKOJIBKHX TOYKAX yCTaHOBKH
C OMOIBIO 1BeTHOH 1udpoBoit kamepsl SDU-285C u nabopa csetodminsrpos. O6-
Hapy>KEeHO pa3InuuMoe n3nydenue B auanasonax 500-570 am u 700-800 uM.

C MOMOIIBIO CIIEKTPOMETPa BBITIONHEHA CEpUsl M3MEPEHHI CIEKTpa IuTa3-
MBI B ONTHYECKOM JTHAITa30HE [UTS Pa3IMIHON IUTOTHOCTH TuiasMbl. [IpoBeneHa
UACHTUPUKAINS JAATHOCTHPOBAHHBIX CIEKTPANbHBIX JTHHHUN 1O 0a3ze JaHHBIX
aToMHBIX ciekTpoB NIST[3], ompeneneHs! BemecTBa, JArONIIe 3aMETHBIA BKIIA]T
B CIIEKTpP M3IYYCHHUS MpUMeECeH TU1a3Mbl, — HEUTpalbHbIC U OHOKPATHO MOHU-
3upoBaHHbIe aToMbI La 1 Fe, BXOASIINX B COCTaB KOHCTPYKIIMOHHBIX MaTepHaioB
KaToJia TIa3MeHHOI MylKku. B To jke BpeMst BbIpa)KEHHbIE JINHUU aTOMOB aTMOC-
(hepHBIX Ta30B B CIIEKTPE IUIa3Mbl HE OOHAPYXKEHBI, YTO MOATBEPKIAAET dPPek-
TUBHOCTb BaKYYMHOH CHCTEMBbI yCTAaHOBKH.

CpaBHEHHE OTHOCHUTEIBHONH WHTEHCHBHOCTH M3JTy4SHUs IpUMecei sl pas-
JIMYHOM IJIOTHOCTH IIIa3Mbl 1T0Ka3aJ0 MOHOTOHHYIO, HO HEJIMHEHHYIO 3aBHCH-
MoCTh. OIICHEHO OTHOIICHNE HHTCHCUBHOCTH CIICKTPAIBHBIX JTHHUN MPUMECCH
K MHTEHCUBHOCTH JnHuK D mnasmbl — 0,005, 4To MO3BOJISAET c/iearh BHIBOI
0 HE3HAUNTEIHFHOM BIUSHHUN UCIIAPCHUS MaTeprala Ha [EeIOCTHOCTh KaTo/a.

1. A. D. Beklemishev // Fusion Sci. Technol. 2013. T. 1. V. 63. P. 355-357.

2. A. V. Sudnikovetal // Fusion Eng. Des. 2017. V. 122. P. 86-93.

3. A. Kramida, Yu. Ralchenko, J. Reader and NIST ASD Team (2018). NIST
Atomic Spectra Database (ver. 5.5.2). Gaithersburg : National Institute of
Standards, 2018. URL: https://physics.nist.gov/asd.

Hayuwnblii pykoBoguTens — KaH[. ¢pu3.-mar. Hayk A. B. CynHukos
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HN3mepenue npoduiis JMHEHHON MJIOTHOCTH MJIa3Mbl
B I'OJI-NB MHOroxopoBoii 1MarHoCTHKOIl MpomeAuxX ObICTPBIX ATOMOB

A. B. Hukummz
Wucrutyt sinepHoit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

VYeranoska ['OJI-NB npennazHaueHa 11 U3y4eHUS PU3HUKH MHOTOIIPOOOTHO-
TO yAep>KaHUs IUTa3Mbl U COCTOWUT M3 IEHTPAIBHON MPOOOYHON JIOBYIIKH, IBYX
MHOTOITPOOOYHBIX CEKIMH M KOHIIEBBIX 0AKOB pacIIMPUTENCH IIIa3MEHHOTO T10-
ToKa. [I;1a3Ma B ycTaHOBKE CO3/1a€TCsl C IOMOLLBIO JYyTOBOM IIA3MEHHOM IMyLIKH,
MOCIEAYIOIUH €€ HarpeB B LIEHTPAILHOM COJICHOHMJIE OCYILIECTBIIAETCS C IIOMO-
B0 ITyYKOB OBICTPBIX HEHTPATBHBIX aTOMOB.

OxugaeMble TapaMeTpsl MIasMbl: Temrneparypa oT 1 1o 50 »B u minotHOCTH
10°-10" cm~® ¢ muamerpom ~ 10 cM. DTO MO3BONAET HCIOIB30BATH MHOTOXOP-
JIOBYIO JIMArHOCTHKY IPOIIEANINX aTOMOB JUISi M3MEPEHHs TUNIOTHOCTH IUIa3MBbl.
[TpenMymiecTBOM TaHHOTO METONA SIBISIETCSI BO3MOXKHOCTD 32 OJTHO M3MEpEHHE
MIOJTyYUTh PaJHaIbHOE pacIpe/ielieHNe TUNIOTHOCTH IUIa3Mbl, a TaKkKe HaOIonaTh
SBOJIIOLMIO MPOQMIIS IUIOTHOCTH B XOZI€ SKCIIEPUMEHTA. Mes MnarHocTuku oc-
HOBaHA Ha OCJIA0IEHHUH IMyYKa OBICTPBIX HEUTPAIBHBIX ATOMOB IIPH ITPOXOJE Ue-
pe3 mwia3my. 3Has ocnabieHne BIONb Pa3HBIX XOPJ, MOXKHO ITONYYUTH TMPOQUIH
JUHEWHOW TUIOTHOCTH IUTa3MBl. J{ms paboThl AMArHOCTHKH B 0003HAYCHHBIX
BBIIIIE YCIIOBUSX HEOOXOIUM WHXKEKTOp HEHTPAJIOB ¢ M3MEHSIEMOH dHEepTuer ot
7 1o 20 KsB. 310 mo3BoNIAET MOACTPANBATH ITyHOK O/ TEKYIIIMNA IKCTIEPUMEHT.

B nanHol paboTe ObLT UCIIOIB30BaH JHATHOCTUUCCKUN HHKEKTOP HEHTPAIoB
Ha Gasze mHxekropa «CrapT», KOTOpbIi ObUI OTKAIMOPOBaH ¥ MOAMDUIIMPOBAH
Juist pabOTHI B YCJIOBHSX YJIydlIEHHOTO Bakyyma. CHcTeMa JMarHOCTUKH IMydKa
aJlanTHpOBaHa JUIsl PabOThI BO BHEITHEM MAarHUTHOM I10JIE M MPECTaBIsIET cOO0M
Habop u3 11 BTOPUYHO-DMUCCHOHHBIX AATYMKOB C U3BECTHBIMH KOOpAWHATAMHU
OTHOCHTEJIBHO IIEHTPa BaKyyMHOM KaMepsl. [laTanku umMeroT ocoOyto hopmy, 1mo-
3BOJISIFOILYI0 YMEHBIIUTH MIEPEKPECTHBIE HABOAKHU 1 MTOBBICUTH TOYHOCTH N3Mepe-
HUsL. B uTore quarHocTrka A0/pKHA 00€CHeYnTh U3MEpPEHUE JIMHEHHOM II0THO-
cru mwiasmel 10M-10" em,

Hayunsrii pykoBoguTens — KaH[. pus.-mart. Hayk V. A. ViBaHOB
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]'lonyqelme TOHKHUX IVICHOK M€/JIH C ITIOMOIIIBIO
KOMGI/IHI/IpOBaHHOFO paspsaa npu aTMOC(l)epHOM JAaBJICHUH

A. C. INa3bun
Kazaxckuii HalMOHAIbHBIN YHUBEPCUTET MMeHH allb-Papadu,
r. Anmmartel, Kazaxcran

B mannOit paboTe OBLT M3yYCH METOM IMONYYCHHS TOHKHX IUICHOK MEIH Ha
MTOBEPXHOCTH KPEMHHIEBOI MOTOKKH C ITIOMOIIBI0 KOMOMHUPOBAHUS ABYX TUIIOB
paspsiza mpu atMocGepHOM JaBICHUN: HMITYTbCHOTO HCKPOBOTO pa3psijia H Iia3-
MEHHOH CTpyH MpH aTMOC(EPHOM AABICHUN (HA OCHOBE JUAIICKTPUIECKOro Oa-
pweproro paszpsna (JIbP)) B motoke nuHepTHBIX Ta30B He 1 Ar. B nanHoM citydae
MCKPOBOM pas3psifi CIYKWUI MCTOUHMKOM MOHOMEPOB (precursor) ¥ HaHOYaCTHIL
MallbIX pa3MepoB, KOTOpbIE, MoMajas B 00JIacTh OJHOPOJHOTO OapbepHOro pas-
psiza IUIa3MEeHHON CTPYH, YBEJINYMBAIOTCS B pa3Mepax 3a CUeT KOoaryyisiluu Win
MTOBEPXHOCTHOTO POCTA U OCAKAAIOTCS Ha OBEPXHOCTH MOJIOKKH.

XapakTepuCTHKH TJIa3MEHHOM CTPYH M CBOMCTBA IOJIy4aeMbIX TOHKHX ILIe-
HOK 3aBHCSIT OT THIIA PACIIOJIOKEHHUS 3JIEKTPOJOB U TeOMETPUH MIeKTpoaoB. [1o-
ATOMY OBLIO M3yYEHO HECKOJIHKO BAPHAHTOB PACIIONIOKCHUS IEKTPOIOB UCKPO-
BOTO pa3psna. Taxke ObUTH TOMyYeHB! JuHaMuYeckas BAX koMOMHHPOBaHHOTO
pas3psna. Temmeparypa MOBEpXHOCTH TOUIOKKA TTPH B3aMMOJICHCTBAN ¢ KOMOHU-
HUPOBAHHOBIM Pa3psaoM Oblila MCCIeI0BaHa C IOMOIIBIO TEPMOIIaphl B CpaBHE-
HUH C TEMIIEPaTypoil IpH UCKPOBOM pazpsizie.

TonmuHa ¥ M300pakeHNE MOBEPXHOCTH MOTYYaeMBIX TOHKHX IUIEHOK MpHU
pa3HOU UIUTEIILHOCTHA BPEMEHHU 00pabOTKK OBLTH M3yUYeHBI C MIOMOIIBIO CKaHMU-
pyIoIero aeKTpoHHoro mMukpockona (COM) npu paszHO#l pasperiaronieid cro-
cobHoctu. Takke ObUT IMOYYEH IEMEHTHBIH COCTaB MOBEPXHOCTH TOIYYEHHBIX
TOHKUX TUICHOK C TIOMOIIBIO 3HEPTrOJMCIEPCHOHHON CIIEKTPOCKONIMHM Ha 0Oase
COM.

[TomyueHHbIe pe3yabTaThl MOKa3all, YTO KOMOWHALUS UMITYJIbCHOTO UCKPO-
BOTO pa3psia W IUTa3MEHHOU CTPYH MPH aTMOC(HEPHOM IaBICHUH B HECKOIBKO
pa3 yBEIMYHBACT CTETICHb OCAXKACHUS TOHKHX IJICHOK Ha TOBEPXHOCTH TTOIOK-
ku. [Ipu aToM TemmepaTypa moBepxHOCTH He mpesbimaet 50-60 °C u3-3a cuiib-
HOW HEpPaBHOBECHOCTH IIA3MBI T'a30BOTO pa3psijia, U4To JeTaeT Iia3My KOMOUHH-
POBaHHOTO pa3psaa MEePCIeKTUBHBIM HHCTPYMEHTOM 00paOOTKM Ha OCaXICHUS
IIJICHOK Ha MMOBECPXHOCTH TepMOHeyCTOﬁ‘IHBBIX TMMOJIMMEPHBIX MaTCpUaIoB.

HayuHnplii pykoBoguTesb — KaHj. ¢pu3.-mar. Hayk, goieHT M. K. JlocOonaen
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HUccnenoBanme (l)OpMHpOBaHI/lﬂ nmy4ykKa oTpuuareJbHbIX HOHOB
B CHJIBHOTOYHOM IOBEPXHOCTHO-MIJIA3MEHHOM MCTOYHUKE

B. C. [Tuipimukos
HoBocubupckwuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucrutyt sineproit pusukm um. I U. bynkepa CO PAH, . HoBocubupck

B ycTaHoBKax 1Mo CO3aHUIO U NCCIIEI0BAHMUIO TUIA3MBI C TEPMOSIICPHBIMH T1a-
paMeTpamMy aKTyaJIbHOW MPOOIEMOM SBIAETCS HarpeB IUIa3Mbl 10 BEICOKHX TEM-
nepatyp nopsiaka 20 k3B. OqHuM U3 crmoco60B HarpeBa SIBISCTCS HHKEKITUS BbI-
COKOSHEPreTUYHBIX HEUTPAJIOB B IJ1a3My. B MH)KEKTOpax UCIOJIb3yeTcs HEUTpa-
JIM3aLUsl BBICOKOIHEPTETUYHBIX ITyYKOB IMOJIOKUTENBHBIX WM OTPHULATENIbHBIX
HOHOB Bopopozaa. OTpuiaresibHble HOHBI 001a1al0T MaJloN 3HEprueil cpoiacTaa
K JIEKTPOHY, JIETKO TEPSAIOT 3JEKTPOH, MOATOMY MX MPUMEHSIOT B MHXKEKTOpax
HeWTpasoB ¢ sHeprueil myuka 6osee 100 k3B/HykI0H.

B Uncruryte sinepHoit ¢pusuku uM. I . Bynkepa paszpaboran momnsii BY
MOBEPXHOCTHO-TIJIa3MEHHBIH MCTOYHMK OTPHIATEIBHBIX MOHOB BOAOPOAA, WC-
HOJIb3YIOUINH TPEXINEKTPOAHYI0 MHOTOANEPTYPHY0 HOHHO-ONTHYECKYIO CHCTE-
My, KOTOpasi COCTOMUT U3 TUIA3MEHHOTO, BEITSATHUBAOIIECTO U YCKOPSIIOIIETO JICKT-
POJZIOB M OCYIIECTBISIET (POPMHUPOBAHNE U YCKOPEHHE ITyYKa HOHOB.

B nanHOM [OKJaje TpeaCcTaBIeHbl Pe3yIbTaThl NCCIEJOBAHNS 3aBUCHMOCTH
YIJIOBOTO PAcXOXIEHMs IydKa OT €ro 3Hepruu. Pe3ynpraThl HCCleI0BaHUN Ka-
YECTBECHHO COBIAJAIOT C PE3yJbTaTaMH MOAEIMPOBAHUS 3KCIEPHMEHTa B IMPO-
rpammaOoM makete PBGUNSs. Taxoke mpencTaBiIeHbI pe3ynbTaThl HCCIEIOBAHHS
JMHAMHKH TIONEPEYHOro POQUIIs IMyYKa OTPHLIATEIbHBIX HOHOB Ha PACCTOSTHUN
1,6 M OT UCTOUHMKA HOHOB C TIOMOIIBI0 CKAHUPOBAaHUS UUIHHIApOoM Dapajes.

Hayunsrii pykoBoaurens — O. 3. COTHUKOB
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Pentrenorpaguyeckoe ucciegoBanue CTPYKTYpbI
JHEPTrUYHBIX IVIa3MEeHHBIX CI'YCTKOB B IJTHHHOM NMPOOKOTPOHE

T. A. ITnoraukos, A. A. HoBunkuii
Poccuiickuii yauBepcuTeT Ipy>KObI HApOIOB, I. MOCKBa

CymiecTByIOIHE CUCTEMbl BU3YaJIM3allU M JKECTKOIO TOPMO3HOTO M3ITyde-
HUSI [IMPOKO PACTpOCTPaHEHBbl B (PU3MUECKUX HCCIEAOBAHUIX. B mocnemHem
Cllyyae yCTPOMCTBO pa3padaThIBACTCs C yUETOM CIEHU(DHUKN TPOBOAUMBIX JKC-
MIEPUMEHTOB.

B mannoii pabote mpeacTaBiIeHa KOHCTPYKLHMS KaMepsl, MpeaHa3HaY9eHHON
JUIsl U3y4EHHs IPOCTPAHCTBEHHOM CTPYKTYPbI BEICOKOTEMIIEPATYPHBIX IIa3MeH-
HBIX CTYCTKOB, TEHEPUPYEMBIX B 00JIaCTH MAaTrHUTHOT'O TOJIS MPOTSDKEHHOTO TMPO0-
KOTPOHA B YCIIOBUSIX THPOMAarHUTHOTO aBTope3oHaHca. L{enbio paboTsl siBisieTcst
NoJTyueHne MH(POPMAIUU O MTOBEACHUN KapTUHBI MOJSI TOPMO3HOTO M3ITy4EHHS,
reHeprpyeMoro B padboyeM oObeMe IUIA3MEHHOI'0 YCKOPHTEIsS IPH B3anMoJeii-
CTBHMH CI'YCTKOB C aTOMaMH OCTaTOYHOTO I'a3a ¥ BHYTPEHHUMHM 3JIEMEHTaMHU pa-
6ouero oObeMa NMpH U3MEHEHNH PA0OYNX PEKUMOB pabOTHI.

[TpencraBnenHoe penieHne o0asaeT BHICOKOH 3 PEKTHBHOCTHIO peTUCTpa-
MM KBAaHTOB m3imyudeHns 10 350 k3B, obecrieunBas KOHBEPTUPOBAHHUE CIIEKTPa
TOPMO3HOTO M3JIyHIEHUs B BUIUMBIN ANANa30H C €0 MOCHIeyomel peTucTpali-
eit [13C-marpurei. YcTpoHCTBO agaTHPOBAHO IS paOOTHl B MAarHUTOCTATHYE-
CKUX M UMITYJIbCHBIX MarHUTHBIX MOJIAX.

Koprmyc xamepbI-00CKypbI TIpeCTaBIsIeT cOO0H JBa YEPHEHBIX BIOKEHHBIX
JApyT B JApyra aJJIOMUHHUCBLIX HUWJIMHAPA, C 3aKPECIIJICHHBIMU OINTUYCCKUMU DJIC-
MEHTaMH, [EepPEeIBUTalOUMUC OTHOCUTEIBHO Apyr Apyra. Ha Bxoxe kamepsl
yCTaHOBJIEHa CBHHIIOBast Auadparma ¢ oreepctreM B 1 MM. Ha Bbixone pacnono-
skeHa Manomrymsimias [13C-marpunia(SONY ICX285AL) co BcTpoeHHO# cucte-
MOH OXJIaXKJIeHHUS Ha OCHOBe dieMeHTa llensThe.

JIst MCKITIOUCHMST BIAMSHUS alibOe/10-M3IIyYeHUs] Ha Ka4eCTBO ITOIy4aeMOoro
N300paKeHNS CUCTEMA SKPAaHUPOBAHA CBHHIIOBBIM KO)KYXOM C TOJIIIMHONW CTEHOK
5 cm. IlepBnuHoe n300pakeHHE MOSBISIETCS MPU B3aUMOJCHCTBUN MaIArOIINX
PEHTTCHOBCKUX KBAaHTOB C IUIOCKMM ycmnmBatommM sKkpanoM (PEHEKC DV-
I'3), kotopoe npu momoutyt MKII yBenuanBaeTcs Mo HHTEHCUBHOCTH 00JIee YeM
B 1000 pa3. OTHOCUTENBHOE MTepeMEIICHNE BHYTPEHHHIX 3JIEMEHTOB OTHOCHUTE b~
HO JPYT Jpyra Mo3BOJsieT COKYCHPOBATh MONTy4yaeMoe H300pakeHne B 00nacTu
npuemHoii aneptypsl [13C, obecrieunBas BHICOKOE Ka4eCTBO H300paKeHHS.

Hayunslii pykoBouTens — KaHJ. (pu3.-Mar. Hayk, 1o1eHT B. B. Anapees
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Moaeab ABUKEHUS ra3a HaJl MOBEPXHOCTHIO
HarpeToro 3JJ€KTPOHHBbIM MYYKOM Bo.m,([)paMa

B. A. Ilomnos
Wucruryt sineproit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapcTBeHHbIH YHUBEPCUTET

[To coBpeMeHHBIM MPEICTABICHUSAM B TEPMOSIICPHOM PEaKTOPE ¢ MATHUTHBIM
yaepKaHHEM CTEHKH KaMepbl OyIyT IMOIBEPraThCs MOCTOSHHBIM U UMITYIIECHBIM
MTOTOKaM IIJIa3Mbl, HEUTPOHOB M IPYTUMH, TIPUBOISIIUMHE K pa3pymIeHusIM. Taxk,
B CTPOSILIEMCSI SKCIIEPUMEHTAIBHOM TepMmosiiepHoM peakTope ITER npennona-
raeTcsi UMITYJIbCHAS TeruToBas Harpyska 1o 10 ['B1/M? IIuTeIbHOCTBIO HECKOIb-
KO MUJIJIMCCKYH/I. I/IMHyJ'IBCHI)Ie TCIJIOBBIC HArpy3KH TaKoOM BEJIMYMHBI HA MaTe-
puajbl MOTYT MOACTIUPOBATHCA DJICKTPOHHBIMU ITyYKaMU.

Pabora HampaBiieHa Ha TEOPETUYECKOE MOJICIUPOBAHKE TMOBEACHUS Karleb,
00pa30BaBIIMXCS MPH KHUIICHUM TOBEPXHOCTH H3-3a OOYYCHHS HMITYJIbCHBIM
AIICKTPOHHBIM ITydkoM. MoJIeTMpOBaHUE MPOBOIMIOCE I BOJb(pama — Tmep-
CHEKTHBHOTO Marepraia JJs IDIACTUH JUBEPTOpa M MapaMETPOB AIICKTPOHHOTO
ny4ka (AuuTesnbHOCTh 150 MKe, MotHOCTh Ha Mutiiend 30 IB1/m%, sHeprust anek-
TpoHoB 150 x3B), moctmxumMeix Ha ycraHoBke B MSAD CO PAH c nenpro mans-
HellIel MPOBEPKU U UCTIOIb30BAHMSL.

DJEKTPOHHBIA IMyYOK MMEET OOJBINYI0 MO CPAaBHEHHIO C IUIA3MOHM IIIyOWHY
BBIJICNICHNS SHEPTHHA. JTO IPUBOAUT K TOMY, YTO TTAPOBOE HKPAHUPOBAHUE HACTY-
maeT mozxe. M3-3a 3Toro Temmeparypa MmoBEepXHOCTH JTIOCTUTAET Oosiee BHICOKUX
3HAYEHUI: OHAa CIOCOOHA MTOHUMATKCS CTOJIb BBICOKO, UTO MOIITHOCThH UCTIAPEHHUS
CTaHOBUTCS] CPABHUMOM C MOITHOCTBIO HarpeBaHus. Torna poct Temineparypsl 1o-
BEPXHOCTHU 3aMEIJISICTCs, HATPEB Ke Ha DIIyOWMHE MPHU 3TOM MPOJOKACTCS, MPH-
BOJISI K TOMY, YTO TeMIIEpaTypa IMOJ MOBEPXHOCTBIO CTAHOBHUTCS OOJIBINE TEMITC-
parypsl oBepxHOCTH. [laBiieHHE UCHApsIOIIErocsl MaTepuala, Oka3blBaeMoe Ha
MTOBEPXHOCTh, CTAHOBHUTCSI MCHBIIIC TABJICHUS HACHIIIICHHBIX MMAPOB. JTO O3HAYACT,
YTO TPUTIOBEPXHOCTHEIA CIIOH KUIKOCTH CTAaHOBUTCS TeperpeThiM. [leperperas
JKUZIKOCTh TIPEIIONIOKATENIHFHO 3aKkumaeT. OOpa3oBaBIInecs ITy3bIpH B IIPOIIEC-
Ce pacIIMpeHnsl AOCTUTAIOT MoBepxHOCTH. [locie komarica my3sips oOpasyeTcs
KaruIs KHUIKOTO BerecTBa. OHa ABIKETCS B TIOTOKE PACIIMPSAIONIETOCS B BaKyyM
ra3a. Y4eT BAMAHUS MTOTOKA HA JIBIDKCHHE KAIUTH SBJISETCS HENbI0 3TOH paboTEhI,
JJIA 4€T0 MPOBOAUTCA paCcu€T ABUXKCHU I'a3a B OJHOMCPHOM HpH6HPI)KeHI/II/I.

HayuHblii pykoBoguTens — Kaug. ¢pu3z.-mar. Hayk A. C. ApakueeB
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VIK 537.523
Opo3usi aHOA FTEKTPHYECKOIl 1yru npu atMocepHOM JaBJIeHUH

A. C. IIpoxodnen
WHCTUTYT TEOpETHUECKON U IPUKIaTHON MeXaHUKH UM. C. A. XpUCTHaHOBUYA
CO PAH, r. HoBocubupck, HoBocuOupckuii rocyiapcTBeHHbINH YHUBEPCUTET

B HacTosmee BpeMsi OCHOBHBIM CITOCOOOM TIOTyYCHHSI HU3KOTEMIIepaTypHOU
TUTa3MBI SIBISIETCSL HATPEB Ta3a MPH MTOMOIIH AIIeKTpudeckoil ayru. [lmazmorpo-
HBI IIIPOKO MCIIOIB3YIOTCS B PA3IMUHBIX 00JacTAX HAyKd U TeXHUKH. OIHOW 13
BaXHEHIIINX TEXHOJIOTHICCKHUX XapAKTEPUCTHK, OTIPEACIIIONINX YPPEKTHBHOCTD
paboThI TIa3MOTPOHOB, SIBISIETCS PECYpC HEMPEPHIBHONH PabOTHI 3IEKTPOIOB.
[TosToMy mccnenoBaHre 3pPO3UH IEKTPOJOB SBISAETCS aKTyallbHOU 3a/1a4eil.

Ienpto HacTOSIIICH PAOOTHI SABJISIIOCH UCCICIOBAHUE PEKUMOB SPO3UH aHO-
Jla DICKTPUYCCKOW Iyrd mpu aTMOC(HEpPHOM MaBICHUH. AHAIHU3 MPUAHOIHBIX
MPOIIECCOB MOKA3aJl, YTO, B OTVIMYKE OT BaKyYMHBIX IIyT, B IyraXx aTMoc(epHOro
JTABJICHUS] HET (PU3MUYCCKON HEOOXOAMMOCTH B TIOSBIICHUM aHOIHOTO ISITHA, CO-
OTBETCTBYIOIIETO PEKUMY BBICOKOH 3po3un 3ekTpoaa. OOpa3oBaHUE aHOIHOTO
IITHA B JIyrax aTMOC(epHOTO JaBJICHHUS CBS3aHO C IEPErPEBOM ITOBEPXHOCTH
ANIEKTPOIA.

CorracHO AKCTIEPIMEHTAIBHBIM JTAaHHBIM TEIUIOBOW IMOTOK B OTIOPHBIX TIAT-
HaX JyTW Ha HECKOJBKO MOPSAKOB BEIIIE, YeM MaKCHMAlbHO BO3SMOXKHBIH OTBO-
JIUMBIH TETJIOBOW MOTOK OT IJIOCKOM METHOW CTEHKH B CTAaLlMOHAPHOM PEKUME.
DTO 03HAYAET, YTO B MOJEKYJISPHBIX T'a3ax MPH HETOABI)KHOM AaHOJHOM IISITHE
Ha MEIHBIX JJIEKTPOJIaX HEBO3MOXKHO M30€KaTh IUIABICHHS dJIeKTpona. B cuiy
3TOT0 OJIMH U3 MyTeH oOecreueH s pabOTOCIIOCOOHOCTH JIEKTPOIa OCHOBAH Ha
paccpe0TOYEHNH TEIIOBOTO MOTOKA OT MATHA JyTH Ha OOJIBIIYIO IUIOMAb IMy-
TEM €ro nepeMenieHus Mo MOBEPXHOCTH IMEKTPO/Ia.

B nmanHO# paboTe sl MCCIeJOBaHMs 3PO3UU aHOA OBLIT MCIIOIB30BaH BYX-
KaMEpPHBIN TUTa3MOTPOH C BUXPEBOH crabmimu3armeil ayru. B xoxe paboTe ObLIH
HCCIIEIOBAHbl PEXUMbI BHICOKOM M HU3KOM 5pO3MM aHOJA, a TAKXKe ONpeesieHa
00acTh CYIIeCTBOBAHUS HU3KOIPO3HOHHOTO peXrMa pabOThl JaHHOTO IIIa3MO-
TpoHa. [TomydeHHBIC pe3ynbTaThl MOTYT OBITH HCITOJIB30BAaHBI IS Pa3padOTKH
METOIMKHY OMpPEACTICHNS 00JIaCTH CYIIECTBOBAHMS HU3KOIPO3HOHOTO PEXKIMa pa-
0OTHI aHOMIA TPOU3BOIEHON TEOMETPHUH.

Hayunsrit pyxoBoautens — C. I1. Bamenko
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VIIK 52-726
Cl'leKTpaJ'l])H])Ie METOAbLI UCCJICAOBAHUSA na3epn0ﬁ IJ1a3Mbl

M. C. PymeHckux
HoBocubupckuii rocynapcTBEHHBI YHUBEPCUTET

[Tpoueccrl, mponcxomsmue B MOHOChepe n MarHurocdepe 3eMid, JOCTa-
TOYHO TPYJHO MOIAIOTCS MOJCIUPOBAHHIO, U CO3JaHNe (HU3MUECKUX MOJIEIEH,
OTMCHIBAIONINX B3aMMOJICHCTBHE KOCMHUYECKON TIa3Mbl C BHEIIHUMHU BO3MYIIIE-
HUSIMH, HEBO3MO)KHO 0€3 3KCIEpHMEHTAIbHON IPOBEPKU B 1a00PATOPHH.

B skcnepumenTax, nmpoBomuMbeix B Jlaboparopun 3.1 3HEpPTEeTHKH MOIIHBIX
ma3epoB (otaen nmasepHoii iasMel) NJI® CO PAH mpoBoasTcs sKCIieprMEHTH
C JIa3epHOHl IuIa3MOM Ui MOJEIMPOBAHUSA OBICTPOIPOTEKAIOUIUX IPOLIECCOB
B OKOJIO3EMHOW KocMHuueckoi cpene. OMHUM M3 BaXKHBIX NMapaMeTPOB SBISACTCA
CKOPOCTHU ABUKCHUA PA3JIMYHBIX MOHHBIX KOMIIOHCHT ﬂa3epH0171 I1JIa3MBI. OI[HI/IM
U3 CIIOCOO0B M3MEpPEHHsI CKOPOCTH sABJsIeTCs [lOIIEpOBCKOe YIIUPEHHE U CMe-
LIeHNe CHeKTpaibHbIX IuHUH. [llupuHa cnekTpanbHON TUHUM OMpenensieTcs no

dopmyne ~ =——. B uvacTHOCTH, 3TO 1TO3BOJNISIET U3MEPHUTH TIOTIEPEUHYIO CO-
c

CTaBIISIIOLIYI0 CKOPOCTH M KOHYC jJa3epHoro ¢akena. [IpumensieMble 1a3epHble
MHUIIEHH U3 MOJMATHIICHA JAIOT MOHBI BOAOPOJA M yIIepoa Pa3HBIX 3apsioB,
KOTOPBIC YaCTUYHO CEMapHpyIOTCS M UMEIOT pa3HbIil KOHyC pasneTa. M3mepenue
9TOro 3pdexra BOZMOKHO TOJIBKO CIEKTPAILHBIMH METOJaMHU C IMPHUMEHEHUEM
[13C nuHeliky U1 peructpanuy npoduist THHUU. Taroke mpenonaraeTcs mpo-
BEJICHUE M CCIEJOBAaHUS 110 BO3/I€HICTBUIO MAarHUTHOTIO MOJIsL HA YroJl pasiieTa Jia-
3epHOH MIa3MBbl.

Hayunblii pykoBogurens — a-p. ¢pus.-mar. Hayk . ®. laiixucnamon
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VJK 537.533.79

Hccnenopanne yrioBbIX XapaKTepUCTHK JeHTOYHOro POII

J. A. CamiioB
HoBocubupckuii rocy1apCcTBEHHbIH YHUBEPCUTET,
Wncruryt sinepuoit usnkum um. I U. bynkepa CO PAH, . HoBocubupck

K BaxxHbIM OGJ'[aCTHM MPUMEHCHUA CUJIBHOTOYHBIX PEIATUBUCTCKUX JOJICK-
TpOoHHBIX MyukoB (POIT) oTHOCATCS reHepanus 31eKTPOMarHUTHBIX KoeOaHui
B YAaCTOTHO-M30MPATENIbHBIX MEKTPOAMHAMUYECKUX CHCTEMaX MUJLTMMETPOBOTO
JIMana3oHa ¥ Hakauka OOJIbIIOHN TUIOTHOCTH SHEPTUH BEpXHE-THOPUIHBIX KoeOa-
HUH B TUIa3Me MTPUMEHUTEIBHO K €€ HarpeBy M MOTYyYEHHIO SMUCCHU CyOMMILITH-
METPOBOTO M3IydeHHs. DyHKIUS pacnpenesieHnss CKOPOCTH 3JIEKTPOHOB ITydKa
1o yriy ompezessier 3pGeKTHBHOCTb ucnoiab3oBanusi POII B ykazaHHbIX 00a-
CTSX IPUMEHEHHMs1. B CBsI3U ¢ 3TMM Hamu pa3zpaboTaHa METOMKa JUIsl K3MEPEHHI
9TOMH KIIIOUYEBON XapaKTEPUCTUKH ITyUKa.

HanGonpiryro TpyTHOCTh B IIPOBEICHUM JAHHBIX W3MEPEHMH IIPEe/ICTaBISET
HEOOXOMMOCTD PETHCTPANK MAJIOH BETMYUHBI YITIOBOH PACXOANMOCTH JEKTPO-
HOB ITy4Ka, PaCIPOCTPAHSIONIETOCS B CHIPHOM MarHUTHOM Holie. B Hamem ciryuae
TpeOyeTcsl U3MEPHUTh (PYHKIUIO pacrpeaeieHiss MaBHBIX 3JIeKTPOHOB B MarHHUT-
HoMm nosie ~ 0,1 T ¢ pa3penienrem 1o ynity okoio 1 rpajgyca, a Takke ornucarh ee
n3MeHeHus Bo BpeMeHH ¢ Maciutabom 0,3 mxce. [Iponecc ocnabnenust 3aMarHi4eH-
HOT'O 3JIEKTPOHHOTO TOTOKA IIPH €ro JIBIDKEHUH B KOJUTMMATOpe C IMOTNIOIAIOIIH-
MH CTEHKaMH ObUT BBIOpaH HAMHU B KaueCTBE MPHHIIUIA pabOTHl AaTduKa. Takoi
JIaTYNK ObUT paHee IPUMEHEH A1 U3MEPEHUsI YITIOBOTO pa3dpoca 3NEKTPOHOB KH-
JI0aMIIEPHOTO My4Ka, TeHepupyeMoro yckopureneM Y-2 [1]. JIis moBbIIeHus T04-
HOCTH BOCCTaHOBJIEHHsI (DYHKLHH PaACIIPE/IeNICHUsI HIEKTPOHOB HaMH MPOBEICHBI
TOYHBIC PACUYETHI ITOIVIONIEHHS IEKTPOHOB ITy4YKa B CTCHKAaX KOJUIMMATOpa, B X0/
KOTOPBIX YYTCHO BIIMSHHE BTOPUYHBIX JIEKTPOHOB. B HacTosiiee BpeMs 1aTduK
UCTIONB3YETCS TSl HCCIEOBAHMS YIIIOBBIX XapaKTePUCTHK JieHTouHOoro POIT, re-
HEPUPYEMOT0 B MArHUTHO-U30JIMPOBAHHOM JHOZE yCKopuTens Y-3.

B mpencrasisiemoM JIoKIazie onrcana HOBasi KOH(QUrypalus JaTdyuKa, KOTo-
past ONTHUMHU3MPOBAHA JUISl ITOJIYYEHHSI MAKCUMaJIbHOTO Pa3pelieHus IPH MOCTPO-
eHnn (YHKIMN pacTpeesIeHus 3IeKTPOHOB 110 yriaM. VI3I0KeHbI pes3ysabTarhl
N3MEPEHUH YITIOBBIX XapaKTEPUCTHK AICKTPOHHOTO ITyYKa Ha BBIXOZIE M3 JTHONA
yckopuress ¥Y-3. OTH pe3ynbTaThl COTIOCTABIEHBI C PE3yIbTaTaM1 KOMITBIOTEPHO-
T'0 MOZICNIMPOBAHUSI TeHEPALIUH ITy4Ka B 3TOM JIHOJIE C YUETOM Pa3INYHBIX (haKTo-
POB, BIMSIONINX Ha YITIOBYIO PACXOANMOCThH CKOPOCTH SJIEKTPOHOB.

1. Arzhannikov A. V., Makarov M. A., Samtsovetal D. A. AIP Conf. Proc. 2016.
URL: http://dx.doi.org/10.1063/1.4964200.

Hayunble pykoBoauTeId — 1-p (Qu3.-Mar. HayK,
npod. A. B. Apxxannukos, B. Jl. Crenanos
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VIIK 537.533.9

Biansinue co0CTBEHHBIX MOJIEi YIAbLTPAPEIATUBUCTCKOIO CWIBHOTOYHOIO
JIEKTPOHHOI0 MyYKa HA €r0 SMUTTAHC U q)OpMy CCUCHUHA
B X0/1€¢ TPAHCIIOPTUPOBKU B MOBOPOTHOM MAarHuTe

E. C. Canpanos
HoBocubupckuii rocynapcTBeHHbII YHUBEPCHUTET,
WuerutyT sinepHoit pusnku umenn um. I. U. bynkepa CO PAH, r. HoBocubupck

B nacrosmee Bpems B HcTHTYTE simepHoit Gpu3uku CO PAH BexyTcst paGoTh
10 CO3/IaHHIO M ONTHUMHU3AIMN JIEMEHTOB JIMHEHHOTO MHIYKIMOHHOTO YCKOPH-
TeJIst AJIs1 TIOMTYYEHUs ITyuKa BBICOKOH sIpKOCTH. IIpoeKTHbIE mapaMeTphl YCKOpH-
TeJs: PHEPrHsl SJIEKTPOHOB mydka — 20 MdB, Tok — 2 KA, ATUTEIBHOCTh M-
nyasca — 200 + 300 He, HecTaOmwibHOCTL dHEpruu + 1 %. Jlns gemoHcTpammu
BBICOKOW SIPKOCTH ITy4Ka ero HeoOXoAMMO C(pOKYCHpPOBATh HA MUILEHU B TISITHO
pasmepoM He Oosee 1 MM. DTO 3acTaBIsieT YAeNsITh 0C000e BHUMaHHE BOIPOCY
MIPOXOXKJICHUSI ITyYKa Yepe3 3JIEMEHThl TPaKTa TPAHCIIOPTHPOBKH (TaKue Kak I10-
BOPOTHBIH MarHMT, CENTyM-MarHUT U KUKep) ¢ MUHUMAaJIbHBIM Ha0OPOM AMHUT-
taHca. OTpaboTKa OCHOBHBIX AJIEMEHTOB TAKOI'O0 YCKOPHTEJIS yXKe ITPOBeeHa Ha
ero npotroturne [1].

C nespio mpoABMKEHUS K TpeOyeMbIM MapameTpaM Iydka HaM{ MpPOBEACH
AQHAJIM3 WCTOYHWKOB YBEJMYEHHS €r0 AMUTTAHCA B TPaKTe TPAHCIOPTHPOBKH.
B kauecTBe pemeHust KOHKPETHOH 3a/1adul IpUBeaeH pe3ynsrat 3D-Momennposa-
HUSI IBMKEHUS 3JIEKTPOHOB B T10JIE TIOBOPOTHOTO MAarHUTA C YYETOM COOCTBEHHBIX
nosiei my4ka. B aTHX pacderax uccie0BaHO U3MEHEHHE MaKPOCKOITMUYECKHX Ma-
paMeTpoB M (pa30BBIX XapaKTEPHUCTHK ITyYKa IPH €ro TPAHCIIOPTUPOBKE B ITPSIMOM
1 U30THYTOU TpyOe npeiida npu manoM (~ 200 MA) u GosbiioMm (~ 2 KA) Tokax
ny4ka. 3D-monenpoBanue nposeneHo B mporpammuoM mnakere «CST Particle
Studio» meTonom pacdera TpyOOK Toka. B nokimane mpeacTaBieHbl pe3yinbTaThl
MOJIEJIMPOBAHUS, KOTOPBIE COIIOCTABJICHBI C AHAINTHYECKUMH OLICHKaMH Teope-
TUYECKOro paccMOTpeHus [2].

1. Logachev P. V. et al. // Instruments and Experimental Techniques. 2013.
V. 56(6). P. 672-679.

2. Lee E. P. Cancellation of the Centrifugal Space-Charge Force // Particle
Accelerators. 1990. V. 25. P. 241-251.

Hayunsie pykoBoaurTenu — kauj. ¢u3s.-mart. Hayk C. JI. CHHHLIKHIA,
kau. ¢u3s.-mat. Hayk J{. Y. CkoBopoauH
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VIIK 53.097
A]—la.]'lﬂ:} UCTOYHUKOB ITUTAHUA MaFHeTpOHHO-paCH])IJ'll/ITeJ'")Hl)lX CUCTEM

C. B. Cemenon
HoBocubupckuii rocynapcTBEHHBI YHUBEPCUTET

CBolicTBa HAaHOMATEPUAIOB BO MHOTOM 3aBHUCAT OT PEKUMOB CHUHTE3d, OT
TEXHOJIOTHUECKUX MapaMEeTPOB MPOLECCa B YCIOBUSIX BaKYyMHOIO HAHECEHUS
HOKphITUH. K HUM OTHOCATCSA: YHEPreTHYECKUE CBOWCTBA MOTOKA U3 MCTOYHU-
Ka HaMbUICHUS; TUIa3MOXMMHUYECKUE TPOLECCH IPH TPAHCIIOPTE OT UCTOYHHKA
K TOJIOKKE; TETIO(PU3UIECKHE MPOLECCH IIPH B3aMMOICHCTBUHU TOTOKA C IO-
n0xKo#. CBOMCTBA MMOKPHITHI BO MHOTOM 3aBUCST OT PEeKUMa PabOTHI O10Ka mMH-
tanusa MPC.

B Hacrosmee BpeMs HCIOIB3YETCSI HECKOJIBKO THIIOB, WIIM CXEM: UCTOYHH-
KM NUTaHus noctosHHoro HampsbkeHus (DC); cpenHeyacTOTHBIE MMITYJIbCHBIC
uctounuku nutanus (MF DC); MCTOYHMKM NUTaHUS HMMITYJIbCAMH BBICOKOM
momHocty (HiPIMS). MoXHO BBIIEINTH HECKOIBKO MPOOJIEM MPH MOTYYECHUN
KaueCTBEHHBIX HAHOMOKPBITUII ¢ MOMOLILI0 UCTOUHUKOB 17151 MPC nepBbIX ABYX
THUIIOB: TPAHCIIOPT MUKPOKAIIEIbHON (a3bl (IMaMeTpOM /10 HECKOJIIBKUX MUKPOH)
K TMOAJOKKE MPH MOBBIIEHHON MOIIHOCTH UCTOYHHKA, TPYJHOCTH BOCIIPOU3BO-
JIUMOCTH TaKHX CBOMICTB, KaK TBEPAOCTb U M3HOCOCTOMKOCTH, MPOCBETISIOINE
WA OTpakaTeIbHbIE CBOMCTBA MOKPBITHH Ui ONTHYECKHUX CHCTEM, TPYIHOCTb
MOJYYHTH CIUIOIITHBIC TOHKHE HAaHOIIEHKH TOIIINHON MeHee 2—4 HM, 4 — B TI0-
TOKE BEIIECTBA K MOMJIOKKE OonbIas Jois HeHTpalbHbIX yacTull. CylecTBeH-
HOE BIMSHHME OKa3bIBaCT MOIIHOCTH ITOTOKA B pacTyliee IMOKPHITHE, CBI3aHHAS
C KHHETUYECKOH dHEpruen, TeroToM KOHASHCAlMY I0TOKA, TIOTOKOM U3JIy4EeHHUs
13 MIa3MEHHOTO TOpa HaJ MOBEpXHOCThI0. HampumMep, B yImepoaHbIX HOKPHITH-
SIX MOT'YT IIPOMCXOJIMTH HEXKeJaTelIbHbIE POIecChl rpaduTu3annu. MIMmyibcHbIe
nucrounuky nuranus st MPC, ucnonesyemslie B Mmetone HIPMS, criocoOHbI 00e-
CHEUYUTh 3HAUUTEIbHBII MOTOK BEIIECTBA K PACTYIIEH IUIEHKE B KOPOTKUI Mpo-
MEXYyTOK BpeMeHH (3-25 mkc). CymecTBeHHass 0COOCHHOCTh METOAA B 3HAUYM-
TENBbHOM KOHIIEHTPALNHU 3apsLDKEHHBIX YACTHIl M BBICOKAs SHEPrUsl MIa3MEHHOIO
MOTOKA.

[IpoBeneHbl UCCIIENOBaHUs CBOMCTB MOKPBITUH, MOJYYEHHBIX C pPa3iU4HbI-
Mu ucrogyHnkamu nutanuss MPC npu nmomomnty KP-criekTpocKoniu, onTudecKoi
CHEKTPOCKOIHH.

Hayunbiii pykoBoauTesib — kaHg. ¢pu3.-mat. Hayk A. C. 30JIKuH
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VIIK 537.58

KoMno3umuoHHbie HAHOCTPYKTYPbI HA OCHOBE MOPHCTOT0 KpeMHHs
U rpadeHa 1Jsi CUCTeM IUIa3MEHHOM dHePreTUKHU

P. C. CmepnoB
Cankr-IlerepOyprekuii TOpHBIA YHUBEPCUTET

[Tpennaraemas paboTa NOCBSIIECHA Pa3padOTKe HOBOTO THIIA AJIEKTPOJIOB IS
COJIHEYHBIX KOHIICHTPATOPOB, HCIHONB3YIONIUX SBICHHE (OTOHHO-YCHICHHON
tepmodnekrponHoii smuccun (PETE).

B ocHOBe (pyHKIMOHMPOBAHMS MPOTOTUIA JIEXKUT SBICHUE TEPMOIIEKTPOH-
HOH 3MuccuH (HOTOBO30YKIEHHBIX IIEKTPOHOB U3 MOIYPOBOJHUKOBOTO KaTosia
(byHKIIMOHATM3UPOBAHHBIA TOPUCTHI KPEMHUI) MPU BBICOKOH Temrmeparype.
Konnenrparop 6yner paborars mpu Temmneparypax, npesbimatomux 200°C, aro
JIaeT BO3MO)KHOCTh HCIIOJIb30BaTh TEMJIOBYIO HEPIHI0 Ui 3alycka Ipolecca
TEPMOBJIEKTPOHHOM IMUCCHH, MOBBIIIast 3P HEKTHBHOCT NMPeoOpa3oBaHusl FIHEP-
ruu 10 50 %.

Bo3smoxknocTs co3nanust npudopos Ha ocHoBe PETE ¢ momynpoBogHUKOBBI-
mu (GaN) anekrponaMu ObUIa TPOJEMOHCTPUpPOBaHa B pabote [1], omHako cymie-
CTBEHHBIM HEOCTaTKOM IPEIIOKEHHOTO PELICHUs SBISETCS TOT (aKT, 4TO KO-
JIMYeCcTBO (POTOHOB, SHEPTHST KOTOPBIX MPEBBIMIACT MNUPUHY 3AIPEIICHHON 30HBI
GaN (Eg = 3,3 3B), cocraBmsier mernee 1 % or obmiero xommgecTBa (OTOHOB,
MOCTYHAIOUIMX K MOBEPXHOCTU. YKa3aHHBIH HENOCTATOK NPHUBOIAMUT K HEOOXO-
JUMOoCTH HccnenoBanus nopucroro kpemuus (1K), a Taxyke KOMIO3ZUIMOHHBIX
CTPYKTYp Ha €ro OCHOBE JUIS TTOCJICAYIOIIETO CO3/IaHMs 3JICKTPOIOB, MOCKOIBKY
Onaromapst Hanu4Kio ddexTa KBaHTOBOTO OorpaHUYeHus [2], a TakKe BO3MOXK-
HOCTSIM 10 (PYHKI[MOHAJIM3AIUK MOBEPXHOCTU [3] MomuduKaius MUPUHBI 3a-
MPELICHHON 30HbBI JAaHHOTO THIIa MaTepPUaIoB BO3MOXHA B JOCTATOYHO IIUPOKOM
nuarasone (ot 1 1o 3 3B).

1. Schwede J. W, Bargatin I, Riley D.C., Hardin B. E., Rosenthal S. J.
Photon-enhanced thermionic emission for solar concentrator systems // Nature
Materials. 2010. V. 9. P. 762-767.

2. Nolan M., O’Callaghan S., Fagas G., Greer J. C. Silicon nanowire band
gap modification / Nano Lett. 2007. V.7. Ne 1. P. 34-38.

3. Yu. M. Spivak, S., Mjakin V, Moshnikov V. A. et al. Surface Functionality
Features of Porous Silicon Prepared and Treated in Different Conditions // J. of
Nanomaterials. 2016. V. 2016. 8 p.

Hayunblii pykoBoauTens — A-p Gu3.-MaT. Hayk, npod. A. C. Mycradaes
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VIK 533.9.082.5
JucnepcuonHblii nHTepdepoMerp 1 Tokamaka «I1o0yc»

B. O. Yerioxxanua
Wuctutyt siaepuoit pusuku um. I. U. Byakepa CO PAH, r. HoBocubupck,
HoBocubupckuii rocynapcTBEHHbBIH YHUBEPCUTET

B nccnenoBanmsix, cBA3aHHBIX ¢ Gu3uKoi mrazmbl U Y TC, MUPOKO HCIIONb-
3yercst uaTephepomerpust. C e€ ImoMOIIbI0 MOXKHO OIIPEASIIATH TAKOH Mmapamerp,
Kak JIMHEIHAS [UIOTHOCTH IUTa3Mbl. TpajuIIMOHHO B MHTEP(EPOMETPHUH TIITa3MBbl
UCTIONB3YIOTCA MHTEP(EPOMETPBI C MPOCTPAHCTBEHHBIM Pa3CICHUEM KaHAJIOB
(Maiikenscona nian Maxa-Llaanepa). Ho y Takux cucrteM ecTh BakKHBIA HEIO-
CTAaTOK — BBICOKAs UyBCTBUTEIBHOCTD K BUOpanusam. st u3MepeHus TMHEHHON
IUIOTHOCTH I1J1a3MblI Ha cepuyeckoM Tokamake «[odyc» B OTU um. A. ®. Nod-
(e coznaérest AMArHOCTHYECKAasi CXeMa Ha OCHOBE JIMCIIEPCHOHHOTO HHTEpdhEepo-
Mmetpa. JlucnepcnoHHblil nHTEpEpPOMETP — ITO MHTEPPEPOMETpP, ONTHYECKHE
KaHaJIbl KOTOPOTO Pa3JelieHbl M0 4acToTaM, MPUYEM H3JIy4eHHE B KOPOTKOBOJI-
HOBOM KaHasie ()OpMHUPYETCsI METOIOM YJIBOCHHSI YaCTOThI 30HUPYIOIIETO U3ITy-
YEHUSL.

JlanHast paboTa nocasieHa pa3paboTke ONTHYECKON CXeMBbI TUCTIEPCHOHHOTO
unTepdepomerpa s ycraHoBKH «[T100yc». B kauecTBe OCHOBBI OBLT B3AT UC-
TIEPCHOHHBINA HHTep(hEepOMeTp Ha yCTaHOBKE razoanHammdeckoit oBymrkd (I1JT)
B MHCTUTYTE AaepHON U3nKN UM. bymkepa.

[Tpu IPOXOXKACHUH U3TYUICHUS Yepe3 YABOUTEIb YaCTOTHI (HEIMHEHHBIA KpH-
CTaJIT) YacTh M3JY4YCHHS TOTIONIACTCS, MPOMCXOAUT HEPaBHOMEPHBIN Harpes
KpHCTaJUIa, B pe3ylbTare 4ero BO3HUKaeT d(PPEKT TErIoBOW JIMH3bI U TeMIepa-
TYpHBIE HalpspKeHHs. BbUIO MPOBEeHO MOAEIMPOBAHUE BIUSHUS 3THX P Qek-
TOB Ha MPOXOXKICHUE U3IYUYEHUs Yepe3 ONTHUECKYI0 CUCTEMY JUCIEPCHOHHOTO
uHTep(depoMeTpa U reHepaIio BTOPOH rapMOHHKH.

Hayunb1ii pyxoBogutens — kaug. ¢pu3s.-mar. Hayk A. JI. Conomaxun
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VIIK 533.9.07

I/I:;ylle}me noaayu ue3us B BU-ncroununk
OTPHUIATEJIbHBIX HOHOB C 00JIBIIIOM IJIomaabxo SMUCCUHU

B. O. YmmoTkuH
HoBocubupckuii rocy1apCTBEHHBIN YHUBEPCUTET,
Wucrutyt sinepuoit pusukm um. I U. bynkepa CO PAH, . HoBocu6upck

B Hacrosimiee BpeMsi B yCTaHOBKaX JJIsl TEPMOSIICPHBIX HCCIIEA0BaHUI HE00X0-
JIMMa MHKEKIIS BEICOKOIHEPTeTHYHBIX HeliTpanoB. Hanpumep, amst ctposiero-
cs Tokamaka UTOP mmanmpyercst mmxeknusa Heiitpanos ¢ sHeprueit 0,5—-1 M»aB.
[Ipu sHeprusx or coTHH H Oonee k3B 3 PEeKTHBHOCTS HEUTpaANU3AINH ITydIKa
MIOJIOKUTENIbHBIX HOHOB CTPEMUTCS K HYIIO, [I03TOMY BBITOJHEE UX KOHBEPTUPO-
BaTh U3 MyYKOB OTpHULATEIbHBIX HOHOB (OI) 3a c4éT HU3KOI IHEPTUU CPOICTBA
anekrpona (0,75 3B myst Bomopona).

DddekTuBHOCTH MOBEPXHOCTHO-TIa3MeHHOTO 00pa3zoBanus OW Bo3pacTaer
MHOT'OKPATHO MPH CO3/1aHHH LIE3UEBOTO CaMOIIOIEPKUBAIOIIEIOCS TOKPBITHS Ha
MIOBEPXHOCTH, Ha KOTOpOit obpasytorcs OW. Takum o0pa3zom, paBHIIbHAS MPO-
Iie/lypa BBOJia [1€31s1 B NCTOYHUK HE0OXoanMa JuIsl CTaOMIIbHOM reHepaluy MmyvKa.

Jns paspaborannoro B MAD moBepxHOCTHO-Ia3MeHHOTO BY-micTOYHMKA
OU mpuMeHeHa nojiada e3ns 4epe3 paclpeenTeNIbHO-HAKOIUTENbHYIO TPYO-
Ky HEIIOCPEICTBEHHO Ha TUIa3MEHHbIH AniekTpo. Lle3nii BeiaensieTcst BO BHELIHEH
MeYKe W3 [Ee3UH comeprKalux TabJIeToK NMpH MX Harpese. Tepmocrabmim3amms
MJIa3MeHHOT0 3JieKkTpoaa B auamazone 120-250 °C obneruaer mepepacnpenese-
HUE LEe3Usl 110 MOBEPXHOCTH IUIA3MEHHOTO JJIEKTPOJA U CIIOCOOCTBYET obecre-
YMBaHHIO OJJHOpOAHOCTH d3Muccuu O u3 ncroynnka. OgHOKparHas Mpoleaypa
MOJIa4M 1IE3Msl B MCTOYHUK oOecreunBaeT ctabmibHyo reHeparuio O, kotopas
MOZIJICPIKUBAETCSI Ooliee Mecsina.

B nannoit pabote onuckiBaeTcs nporeaypa GOpMHUPOBaHHS U aKTHBALMH 11e-
3MEBOTO TMOKPBITUS Ha TIa3MEHHOM 3JIEKTPOJIEe, B PE3yJIbTaTe yero odecrednBa-
eTcs crabuibHas renepanms mydka OM.

Hayunsrii pykoBogurens — O. 3. COTHHKOB
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Kuneruka yupyroro B3auMMO/IeiCcTBHS HeﬁTpaJ’[BHOFO rasa v mjasmMbl
B pacaimpuresie OTKleTOﬁ JIOBYIIKHA

2. A. ®eopeHKoB
Wucrutyt sineproit pusukm um. I U. bBynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapcTBeHHbIH YHUBEPCUTET

XapakTepHOil 0COOCHHOCTHIO OOJBIIMHCTBA JIOBYIIEK OTKPBITOTO THIIA SIB-
JSETCS PacUIMpUTeNh. B HEM aMOMIONAPHBIN MEKTPOCTATHICCKUHA MTOTEHITHAT
OTPa)KaeT DJIEKTPOHBI, YTO IO3BOJSAET IOAABIATH SJIEKTPOHHBIA MOTOK TeIlIa
MEKJly LEHTPalbHOM 4acCThIO JIOBYIIKU M IIasMonpuéMHukoM. K coxanenmuro,
HBIHEIIHUE MOJEIH IUIa3Mbl B PACIIMPUTEIIE KaXKyTCsl CIMIIKOM YIPOIIEHHBIMH
U HE MOTYT OOBSICHSITH MPOLIECCHI, HaOoaeMble B dKcriepumenTe. Hampumep,
OCTaTOYHBIN ra3 B pacIIUPUTEIIE IPU B3aUMOIEHCTBUU € TOpsAYEH IIa3MOM MO-
’KET MOHU30BATHCS, YTO MPUBOAUT K MOSABICHUIO XOJOIHBIX AIEKTPOHOB, KOTO-
pble MOTYT OXJaguTh mia3My. OLEHKH Mpe/CKa3bIBAIOT, YTO JOIyCTHMAasi KOH-
LeHTpauus Heltpanos B pacmmputeie [JJI nomkHa 661tk 7 ~ 10'2cM—, onHako
B OKCIIEPHMEHTE 9TO 3HAYCHHE OOJIbIIIE HAa HECKOJIBKO MOPSAKOB. JIIs MOMbITKN
0OBSCHUTH ATOT 3P PEKT ObLIA BEIBUHYTA THUIIOTE3a O TOM, YTO IJIa3Ma BBITECHSI-
€T HeHTpPaIbHbII ra3, ¥ U3-3a TOr0 KOHLEHTPALHs HEUTPAIbHOIO ra3a B IJIa3Me
3HAUUTENILHO YMEHBIAETCS.

JlanHast paboTa MOCBSIIEHA TEOPETHUECKOMY H3YUEHHIO B3aUMOJCHCTBHS
HEUTPaJIbHOTO Ta3a M IUIa3Mbl C LEJIbI0 TIPOBEPKHU 3TOM rumotessl. s sToro
OBLTa IPUHATA MOJEITb OJHOKPATHOTO YIIPYTOro CTOJIKHOBEHHS Ta3a U 3apsHKeH-
HOM 4acTHIIBI ¢ OONBIION Mepenaueit uMmyibca razy. OcTalbHBIMH CTOJIKHOBEHH-
SIMU TIPEHEOPEIIIH, TaK KaK I10CIIe CTOJIKHOBEHUS CKOPOCTh Bo3pacraer. [Tpu aTom
MBI CYMTANIH, YTO IUIa3Ma CTallMOHApHA U OJHOPOJHO 3aIlOJNHSET OECKOHEYHBIN
LHWINHAP, OKPY’KEHHBIH XOJOIHBIM HEHTPaIbHBIM Ia30M (Tgas <<T plasma).

B pamkax 3Toit Mozenu ObuTO TIPeoOpa3oBaHO M pelIeHo ypaBHeHHE bombii-
MaHa JUI IByX Pa3JIMYHBIX CIIy4yaeB B3aUMOJAEHCTBHS CTAJIKHBAIOLIMXCS YaCTHULL.
[TpuBenens! rpadukyu GyHKIUHN paclpepeNeHus ra3a U paJuaibHOro Ipodus
KOHIIEHTPAIMU MIPU PA3HBIX COOTHOIICHMSAX pajilyca IU1a3Mbl U JJIHHBI CBOOO-
HOTO TIpo0era rasa B Iia3Me.

Hayunsrii pykoBoauTens — KaH[. (pu3.-Mart. Hayk, goneHT A. . bexiemumen
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Hccnenopanne popMupoBaHus
H MaCCOBOI0 COCTABA MyYKAa KJACTEPHBIX HOHOB APrOHA

B. A. Xapuenko
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

B Hacrosimiee Bpemst ra30BbIe KJIaCTEpHBIC HOHBI IIMPOKO MPUMEHSIIOTCS IS
CINIQ)KMBAHUSL M TIOJIMPOBKH TIOBEPXHOCTEH, TPABICHUS IOUIOKEK, OCAXKICHHS
TOHKMX IIJICHOK, MMIUIAHTAIlMd aTOMOB Ha Majble TyOuHbl. Ilo cpaBHEHMIO
C aTOMapHBIMH ITyYKAMH ITyYKH BBICOKOIHEPTETUYHBIX KIACTEPHBIX HOHOB IPH
B3aUMOZEHCTBUM C TBEPIOM MOBEPXHOCTHIO MPOSBISAIOT YHUKAJIbHbIE CBOWCTBA:
BBICOKOE JIOKAJIbHOE PHEPTOBBIJICTICHHE U HU3Kas ynenabHast sHeprus [1]. [Ipu 06-
paboTKe MOBEPXHOCTH B KayecTBe pabOdvero rasa B OCHOBHOM HCIIOJb3YIOTCS
WHEPTHBIE Ta3bl, OCKOJIBKY OHHM HE 00pa3yloT XUMUYECKUX CBS3Ei C MaTepruaioM
noBepxHocTu. Kpome Toro, MHEpTHBIE ra3bl IPH KOHAESHCALUH MOTYT 00pa30BbI-
BaTh Kak HeOOJIbIINE, TAK U KPYIHBIE KJIACTEPBI.

XapakTep B3aMMOJCHCTBHS KIIACTEPHBIX MOHOB C MHIICHBIO OMpENEIIseTCs
UX SHEpruer u pasmMepoM. MaccoBblil COCTaB HOHHO-KJIACTEPHOTO ITy4Ka 3aBUCHT
OT IapaMeTpoB Ta30BOT0 HCTOYHHKA (T€OMETPUH COIUIA, AABJICHHS U TEMIIEpaTy-
PBI TOPMOXKEHHMST) ¥ YCIIOBHH MOHM3AINH. Macc-CeKTp HOHHO-KIIACTEPHOTO Myd-
Ka CYIIECTBEHHO OTJIINYAeTCs OT MAcC-CIIEKTPa HE MOHM30BAaHHOTO KJIACTEPHOTO
MyYKa, HO3TOMY HEOOXOIMMO M3yUYHTh BIMSHHUE yCIOBHHA (DOPMUPOBAHUS ITydKa
Ha ero COCTaB.

Lenbio pabOTHI SBJISETCS OINPEEICHHE MaCCOBOIO COCTaBa Iy4Ka KilacTep-
HBIX NOHOB aproHa IPH pa3lIMuHbIX YCIOBHUSIX ero popmupoBanus. Jis nomyye-
HUsSI Macc-CIIEKTPOB Obl1a pa3paboTaHa OpUTrHHAIbHAS BPEMSIIPOIETHAS METO/ M-
ka opmupoBanus myuka [2]. Pabora BeimonHeHa Ha ycranoke KJIMYC Ornena
npuKIaaHoN ¢pusukn pusndeckoro dakymsrera HI'Y.

B joknazie onmichIBatoTCst pe3ysbTaThl SKCIEPUMEHTOB TI0 ONPE/IEIICHUIO Macco-
BOT'0 COCTaBa ITydKa KJIaCTepHBIX HOHOB aproHa M a3ota. [1omydeHs! 1 npoaHaIn3u-
POBaHbI MacC-CIEKTPbI HOHHO-KJIACTEPHBIX ITyYKOB aproHa M a30Ta MPH Pa3JIMIHBIX
JIABJICHUAX TOPMOXKEHUS M ycIIoBUsIX noHm3amuu. Ilomyden rpaduk 3aBucuMocTr
3¢ hekTHBHOTO pa3Mepa KIACTEPHBIX HOHOB aprOHA OT JAABJICHMS TOPMOKCHHS.

1. Yamada 1., Matsuo J., Toyoda N., Aoki T., Seki T. // Curr. Opin. Solid State
Mater. Sci. 2015. V. 19 P. 12-18.

2. Korobeishchikov N. G., Kalyada V. V. et. al. Features of formation of gas
cluster ion beams // Vacuum, 2015. Vol. 119. No. 9. P. 256-263.

Hayunslii pykoBogurens — kasj. ¢pus.-mar. Hayk H. I. KopoOeiimukos
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HonHbIe ¥ CTOJIKHOBUTEIbHBIE 3 (PeKThI
B CXeMe I'eHepalu TeparepuoBoro u3Jiy4eHus

B. K. XynsikoB
Wucrutyt sinepHoit pusukm um. I U. Bynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

TepareprioBoe u3mydenue (0.3-30 TI'm) HaxXomWT MHPOKOE MPUMEHCHHE
B Pa3IMYHBIX 00JACTIX HAyKH. MICTOUHUKH B 3TOM JIHaria30HE OTKPHIBAIOT HOBBIE
BO3MOXXHOCTH B HCCIIEJJOBAHUSAX BO3JCHCTBHS TAKOTO M3Ty4EHHsS HA MATEPHIO,
omxHaxo reHeparyst TT' 1 UMITyIBCOB ¢ MeKTpruecKkuMu noimsimu > 1 MB/cum Bee
eI1le 0CTaeTCs CIIOKHOM MPoOIeMOii.

HenaBHo Oblna mpeayioykeHa HOBas cXeéMa TeHepalnu Y3KOIOJIOCHOTO Tepa-
repuoBOro U3y4YCHHs BCTPCUHBIMH KHUJIbLBATCPHBIMU BOJIHAMU B IJIa3ME€, KOTO-
pble BO30yXIatoTcsi (heMTOCEKyHIHBIMU Jla3epHbIMU uMmyibcamu [1]. Ha Te-
paBaTTHOH J1a3epHOW cucreme B MHCTUTYyTE NazepHoi Gpusuku CO PAH nannas
cxeMa Mo3BoJIsIeT NosydaTs TT -MMIYNIbChL, MPEBBIIIAIONIUE IO MOLTHOCTH OJU-
HOYHBIE UMITYJIbCHI HOBOCHONPCKOTO JIa3epa Ha CBOOOIHBIX 3IeKTpoHax. [TomHas
SHEPrHs U3ITyYeHUs, a 3HAUYUT U d(P(HEKTHBHOCTh TAKOH CXEMBI ONpenelsieTcs
BPEMEHEM JKM3HU KWJIbBATEPHBIX BONH. [IepBble TeopeTHdeckne M 4nCICHHBIC
pacdeTsl, B KOTOPHIX YYHTHIBAJAch TOJIBKO AWHAMHUKA 3JIEKTPOHOB, TOKa3alH,
YTO AJIUTENLHOCTh MUMITYJIbCa M3Ty4eHHs OrpaHHYeHa BenuuuHo ~ 100 (op“.
JL1s SKCIIepUMEHTAIIbHON peann3alui JaHHOM CXeMBbl BaKHO MOHSATh, HACKOIBKO
9Ta JUIMTENBHOCTh MOXKET YMEHBIIAThCS 3a cueT 3(h()eKTOB MOHHON NHHAMHKH
1 KYJIOHOBCKHUX CTOJIKHOBEHMUI.

C uenbro usydeHust 3tux 3(PGEKTOB B JaHHOW pabore ObLIa pea3oBaHa
u BHenpeHa B PIC-kox Monenbs KylnOHOBCKHMX CTOJIKHOBeHHi. UucneHHoe mope-
JMPOBaHKE TTO0KA3aJI0, YTO OCHOBHBIM (PAaKTOPOM, YMEHBLIAIOIINM JITUTEIEHOCTD
N3JTy4eHHs IpU apaMeTpax MpeAronaraéMoro SKCIepuMeHTa SBISeTCs IPOA0Iib-
Hasi MOAYJSIUSL HOHHOMU IJIOTHOCTH, CO3/JaBaeMasi CTOSTUEH IIa3MEHHON BOJIHOM.
OnHako ydeT 3Toro 3G QexTa He3HAYUTETBHO YMEHbIIAeT 3P()EKTUBHOCTh CXEMBI,
€CIIM B KaUeCTBE MUIIICHH JUISl JIA3€PHBIX UMITYJIECOB HCTIONB30BaTh a30T.

1. Timofeev I. V., Annenkov V. V., Volchok E. P. // Physics of Plasmas. 2017.
V. 24. P.103-106.

HayuHblii pykoBouTesib — KaH[. ¢pus.- mar. Hayk . B. Tumodeen
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IHonroroBka MeTOAMKH 00HAPYKEHUS MOANOBEPXHOCTHBIX pa3pyleHMii,
00pa30BaHHBIX NPH OLICTPOM HArpeBe MOBEPXHOCTH Bob(pama

. E. Uepenanos
Wucruryt sinepHoit dpusukm um. I U. bynkepa CO PAH, . HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

BomedpamoBsie crenkn ameepropa UTOP Moryt momseprathesi OONBIION
UMIYIECHON TEIUIOBOW HArpys3Ke, CIIOCOOHOW BBI3BATH pa3pyIIeHHE W paCIIbl-
JeHne nx noBepxHocTH. [lomyunBmIrecs mpu 3TOM MHUKPOYACTHUIIBI BOJIb(pama
MPEACTABISIOT OOJBINYIO OMACHOCTH A pabotel UTOP BBUIY CHMXKEHHUS ma-
paMeTpoB Topsiuel Mia3Mbl MPH HONAJaHUU B HeE 3TUX MHMKPOYACTUIM H3-3a
HaKOILJICHUS PAJMOAKTUBHOTO TPUTHUSI B HUX, YTO YBEIMYHMBACT PAJAUAIIMOHHYIO
OMACHOCTb BCETOAKCIEPHMEHTAIBHOTO PEaKkTopa.

B xone sxcnepumentoB Ha ycranoBke BETA (Beam of Electron for material
Test Applications) 6bU10 OOHApPYXKEHO, YTO MPU PAaBHOMEPHOM HarpeBe Ha I10-
BEPXHOCTH BOJIb(pama, npeaHasnadenHoro st MTOP, nossistores sipko cBeTsI-
IIMECs TOPSYHE TOUYKU. DTO TOBOPUT O TOM, YTO IIOBEPXHOCTh IIPOrpeBaeTCs He-
paBHOMepHO. [Ipennonaraercs, 9To0 3TO MPOUCXOANUT O MIPUUHNHE CTPYKTYPHBIX
ocobeHHOCTell Boib(paMa, KOTOpBIE JOKAJIBHO 3aTPYIHSIOT PaclpoCTpaHEHHE
Teruia BTyOp Marepuana. [Ipn mocienyrommx UMITyabcax HarpeBa OJHU TOpsi-
YHe TOYKH MCUE3al0T U TOSIBISIFOTCS HOBBIE. [Tocaeayromuii aHami3 ¢ MOMOIIBIO
COM 1nokasbIBaeT, YTO UCYE3HOBEHUE IOPSYNX TOUCK BBI3BAHO OTACICHHEM Clla-
00 CBsI3aHHBIX YacTed Marepuaia OTIOBEPXHOCTH. [JIsl TIIATENLHOTO M3yUeHHs
ATOTO TpoILecca HEOOXOANMOIETATIBHOE NCCIIEIOBAaHUETIOBEPXHOCTH BOJIb(ppama
BO BpeMsI Harpesa M cpasy 1ociie Hero.

JlanHast paboTa TOCBSIIEHA MOJATOTOBKE AMArHOCTHYECKOTO 00OpYI0BaHMS
JUIsl HAOJIOIEHHMS 32 TIOBEPXHOCTHIO BOJIB(PaMOBOM IITACTHHKY, TIOJ[BEpPratoIeii-
cs1 00JTyYEHUIO MOIIHBIM JIEKTPOHHBIM ITy4KkoM. OCHOBHasI 11e1b — OOHAPYKUTh
TeperpeThie y4acTKH M ONpeeNuTh UX Temneparypy. s naOmonenns 3a mo-
BEPXHOCTBIO HCIIOJIB3yeTcsl cucreMa kamep Ha ocHoBe I13C-marpumn. Jloxman
TIOCBSIIEH OTNMCAHNUIO HACTPOWKM M KAJIMOPOBKHM KaMep C LENbI0 ONpEIeIICHHs
TEMIIepaTypbl 0OBEKTOB IO CHUMKAM.

Hayunsrii pyxoBoauTens — a-p ¢u3.-Mart. Hayk, gouent JI. H. Badecnasos
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DeKTPOHHAS HOHM3AIMS MAJIbIX KJIACTEPOB aproHa
B pa3pe;KeHHOM NOTOKe

C.T. Yunenos
HoBocubupckuii rocynapcTBEHHBIH YHUBEPCUTET

OnHUM HM3 METOJOB M3YUYCHHS KIJIACTEPHBIX TA30BBIX ITOTOKOB SIBIISICTCS
Macc-CIIEKTPOMETPHS C MCIIOIb30BAHUEM 3JIEKTPOHHOTO ylapa B KauecTBE HaM-
Gosiee pacrpoCTPaHEHHOTO CII0C00a HOHM3ALNH NCCIeIyeMOoro raza. B otmmne
OT aHaJIM3a COCTAaBa MOJIEKYIIIPHBIX BEIIECTB M CMECEH MCCIICIOBAaHNE HEUTPAIIh-
HBIX KJIACTEPOB JAaHHBIM METOIOM MMEET psiJ HeJoCTaTKoB. CaMbIM 3HAYNTEIb-
HBIM sABIIeTCS d(Q(EKTUBHAS NeCTPYKLUU KIaCTEPOB IPH IEKTPOHHOM yrape.
Lenbio HacTosIeH pabOTHI SBISIIOCH U3ydeHHE (PparMeHTalK MOTOKa KilacTe-
POB aproHa MpH Pa3HBIX CIIOCOOaxX 3MEKTPOHHON HMOHHU3AIMU: B CBEPX3BYKOBOM
MIOTOKE U B IETEKTOPE MacC-CIEKTPOMETPA.

Pabora BbinonHeHa Ha razoanHamMuueckom crenze JIOMITYC-2 OIld HI'V.
dopmHUpoBaHKE KIACTEPHOTO IMOTOKA OCYIIECTBISIIOCH 3a CUET a/IadaTHuecKoro
paclIupeHys aproHa 4epe3 3ByKOBOE COIUIO B BakyyM. [Ipu momomu ckummepa
(opMupoBaICs MOJEKYISAPHBINA ITy4OK, TPAHCIIOPTHPYEMBIH B CEKIHIO JETEKTO-
pa. B xadecTBe aHamM3aTopa MCIOIB30BAH KBAJIPYNOIbHBIH MaCC-CIIEKTPOMET]P
Hiden EPIC 1000.

B xozne skcreprMeHTa KJIaCTEPHBIN MOTOK HOHM30BaJICA 00 B KaMepe pac-
IIUPEHUS] BEICOKOBOJIBTHBIMHU JICSKTPOHAMH XOpOLIO C(OKYCHPOBAHHOTO JIyda
(10 x3B) npu oTKITFOUCHHOM OJTIOKE MOHU3AIIUH MAcC-CIIEKTPOMETPa, INO0 Hero-
CPE/ICTBEHHO AJIEKTPOHAMH OJI0Ka MOHM3AIMH MacC-CIIEKTPOMETpa ¢ SHEeprueu
40 win 70 3B. Ha ocHOBe MONy4eHHBIX Macc-CIEKTPOB MPOBEICH CPABHUTEIIb-
HBII aHaIIN3 000MX METO10B HoHM3anuK. OOCYKIeHBI 0COOCHHOCTH PETHCTPALIN
KJIaCTEPOB B CBEPX3BYKOBOM NOTOKe. Ha mosryueHHbIX Macc-CIeKTpax KIacTepos,
MOHU30BaHHBIX BBICOKOBOJIBTHBIMH 3JIEKTPOHAMH, HAONIONAINCH 0COOCHHOCTH,
COIIACYIOIIUECS C TEOPETHYECKUMH U SKCIIEPUMEHTAIBHBIMY JaHHBIMU 110 TaK
Ha3bIBAEMBIM «MAarHYECKUM KIACTEPHBIM Ynciam [2].

1. Zarvin A. E., Kalyada V. V., et al. Condensable supersonic jet facility for
analyses of transient low-temperature gas kinetics and plasma chemistry of
hydrocarbons // IEEE Transactions on Plasma Science. 2017. V. 45. Issue 5.
P. 819-827.

2. Martin T. P. Stability of As-S clusters // The Journal of Chemical Physics.
1984. V. 80. Issue 1. P. 170-175.

Hayunslii pykoBoaurens — kaHj. Tex. Hayk A. C. SIckun
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N3yyenne TypOyJIeHTHBIX M0JIeli B 1JIa3Me BO BpeMsi IPOTEKAHUS
POII B yctanoBke I'OJI-3T

E. A. Inmkux
Wucrutyr sinepHoit pusuku um. bynkepa CO PAH, r. HoBocubupck,
HoBocubupckuii rocyiapCcTBeHHbIH YHUBEPCUTET

Jlns m3ydeHus: BOIPOCOB, CBSI3aHHBIX C TE€HEpaleld TeparepluoBOro U3Iy-
gerns u3 mwiasmel B USD CO PAH Opima cozmana ycranoska ['OJI-3T. B weit
TEpareploBOE€ M3IIydeHHE POXKIAETCS B IPOLECCe KOJUIEKTUBHOM peTaKcaluu
PEISITUBUCTCKOTO EKTPOHHOTO MydYKa B I1a3Me Oraroziapsi BO30yKACHHIO Typ-
OyJIEHTHBIX IMEKTPUUYECKUX Mosiel. [lenbio JaHHOW paOOoThI SIBISETCS U3MEPEHHE
YCPeAHEHHON aMILUTUTYAbl HAMPSXKEHHOCTH JIEKTPUYECKOTo MOJs ¢ Hamboiee
BBICOKUM TIPOCTPAHCTBEHHBIM pasperieHueM. OIHUM U3 METOJIOB OIICHKH Be-
JIMYMHBI HAMPSHKEHHOCTH DJIEKTPUYECKOTO IOJIS SIBISIETCS U3MEpeHHe mpoduiis
CHEKTpaJbHOW NMHUM (HarpuMmep, Ha), u3mydaromeiicst u3 miasMel. MzimydeHue
13 TUIa3Mbl, HAIPABIISIEMOE C MIOMOIIBIO CBETOCHIILHOTO 00BEKTHBA Ha BXOIHYIO
miens cnekrpomerpa IO C-24, nucneprupyercs B CIEKTPOMETPE U HallpaBIsAeTCs
JUISL PETHCTPALMU C TIOMOLIbI0 MHOTOKAHAJIBHOTO CBETOBOJHOIO KOJUIEKTOpa Ha
ODOY. IIpocTpaHCTBEHHOE pa3pelIeHNEe CHUCTEMbI B TONEPEYHOM HarpaBICHUN
OTIPEAETSIETCS] Pa3MEPOM CBETOBOAHOTO KOJUIEKTOpa M KOI((PHUINEHTOM yMEHb-
IIEHHsT N300paKeHNST BXOIHOTO 00bEKTHBA. B MPOI0IIbHOM HalpaBIeHUH CHCTE-
Ma yCpEIHSET BEIIMYMHY HAINPSHKEHHOCTH DIEKTPUYECKOTO IOJIS BIOIb XOPJBI
HaOIIOACHMUS.

B nanHoii pa®ore OBUTM NPOBEAEHBI HCCIEJOBaHMSI KaHalla PEruCTpaiyu
n3nyuenus: @OV + ycunurens + AL, a uMeHHO: TMHEHHOCTH BCEH CUCTEMBI
U IIyMOBBIE XapaKTepHUCTUKU. Tak Kak paccMaTpUBAIOTCA Malble aMIUIUTYJIbI
Ha MaJblX BpeMeHax, Bo3HHKatomue Ha ®DY mrymbl 1al0T OONBIIYIO OIIHOKY,
B pe3yJbTare YBEJIMYUBACTCS JIOBEPUTEIBHBIH MHTEPBAJ MO KpasM MpoQuiIs.
Bbina Hatinena ommoOKa onpeaeaeHust HHTEHCUBHOCTH Ha Kpako NpoQuIs JTMHUN
3HaYEHHUE KOTOPOi coctaBmio 5 x 107, Takum o6pas3oM, ¢ TOCTATOUHOM CTere-
HBIO TOYHOCTU MOYKHO TIPOBECTU U3MEPEHNUS KPBUILEB CIIEKTPAIILHON JIMHHUHY, TaK
KaK 3Ha4Y€HHE ITYMOBOI KOHTPACTHOCTH MPEBOCXOAUT MEpenaj HHTEHCHBHOCTH
B IIpo(hrIIe CIIEKTPAIbHOM JTHHUH.

Hayunslit pykoBonuTenb — KaHg. ¢pu3.-mart. Hayk 1. A. FiBaHnoB
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VIIK 533.9.07

HUcTounuk ny4YKa HOHOB KCECHOHA 11 THAIrHOCTUKHU
BBICOKOTeMl'lepaTypHOﬁ IJ1a3Mbl

A. J1. lllokonos
HoBocubupckuii rocynapcTBEHHbBIH YHUBEPCUTET

[IpocTpaHCTBEHHBIN MTPOGIIIH MOTCHIIHANA [IIa3Mbl SBIISICTCS OIXHOW W3 Xa-
PaKTepUCTUK, HEOOXOAUMBIX JUIS TIOHUMAaHUS (DU3UKH B MIPOOOYHBIX JOBYIIIKAX.
W3BecTHBIN B HaCTOsIIEe BpeMs MOTEHIHAN ra3oanHaMudeckoit oBymmkn (I1JT)
OBUT M3MEpEeH TIpH MOMOINM Habopa JICHTMIOPOBCKMX 30HAOB W aHAIHM3aTOpa
SHEpPTUH MOHOB, TOKHAIAIOIIUX IuIa3My depe3 mpoOku. OTHAKO 3THX METOIO0B
HEJO0CTATOYHO JJIsI OTpeAeSieHUs TIOTEHIAIa B IIEHTPATLHON 00JaCTH IIa3Mbl
C BBICOKOMW TUIOTHOCTHIO MOHOB. B CBSI3W ¢ 3TUM BO3HHKIIA TIOTPEOHOCTH CO3/a-
HUSl UCTOYHHMKA TSKEIBIX HMOHOB, CIIOCOOHBIX HaTh JOCTATOYHO HH(OPMAIHH
0 MOTeHIIMAaJe IIEHTPaJIbHON YacTU TUIa3MBbl.

Lenp maHHOW PabOTHl — pa3pabOoTKa MCTOYHUKA HOHOB KCCHOHA JUIS OIpe-
JIeJieHHsl MOTeHIMala IeHTpaibHOM vacTu 1uiasmbl B ycranoBke [JIJI. Ilydok
MepBUYHBIX HOHOB Xe'! uMmeer ciemyrolie mapaMeTpsl: TOK 10 7 MA, sHeprus
noHoB 60-75 k3B, pa3mep 4 X 20 MM U YITIOBYIO PACXOAUMOCTb 4 Mpaj nonepéx
nydka. B mporecce mpoxoxkmeHnst noHaMu Xe'! masmer obpasyercst non Xe'?,
U KOTOPOTO OYJIeT MCTIONIB30BAaTHCS aHATH3aTOP OTKIIOHEHHBIX YacTHUII.

Hayunsrii pyxoBoautens — A. B. Koimvoropos
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VIK 537.525

Hu3koBoJbTHBINH CTaﬁﬂJ’ll/l3aT0p HaIIPAYKCHUA HA 0a3e reJineBO MIa3Mbl
C IVIOTHBIMHU IMMyYKaMHU 3JICKTPOHOB

E. B. Illtona
Cankr-IlerepOyprekuii TOpHBIA YHUBEPCUTET

[Ipenmaraemas pabora mocBsIIeHa pa3padOTKe TUIa3MEHHOTO YIIPABIIEMOTO
cTabnim3aropa HanpspKeHHs Ha 0a3e CHITBHO HEPaBHOBECHOI TTa3MbI TeIHEBOTO
HU3KOBOJITHOTO ITYYKOBOTO pa3psija.

Jlnst pemmeHust 3Tol 3a1a4n pazpadoTaHa ocobast TpuogHas KOHCTPYKIws. Ee
IIaBHAs 0COOCHHOCTH COCTOUT B TOM, YTO aHOA MPHOOpa BHITIOIHEH B BUAC JH-
a(parMbl ¢ EHTPATBHBIM OTBEPCTHEM, a YIPABIISAIOMINN IEKTPO]] BEIHECEH U3
30HBI pa3psa U PacIoNOKeH BHE MEXKIICKTPOIHOTO MPOMEXYTKA HEMOCpPE-
CTBCHHO 3a aHOAOM ('{TO ABJIACTCA NPUHOUNHUAJIBHBIM [JIA JOCTHXKCHUSA 1LEJIN
paboThI).

B pabounx ycioBHSX 5KCIEPUMEHTAIBHOTO MPHOOpa 30HAOBBIM METOJIOM
uccienoBana (GYHKIHS paclpeieiIeHusl IEKTPOHOB TI0 CKOPOCTSIM H 3JIEKTPO-
KMHETHUYECKUE XapaKTePUCTUKU IUIa3Mbl HHM3KOBOJIBTHOIO IIYYKOBOTO pa3psiaa
B renuu. OOHApPYKEHBI PEKUMBI TOPCHUS pa3psaa ¢ BOJIBTAMIICPHBIME XapaKTe-
PUCTHKAaMH, OTBEYAIONIIMH TPeOOBaHUAM 3(H(HEKTUBHON CTaOMIN3AIINH HATIPSI-
kernsd. CrienuanbHass TPEXDICKTPOAHAS KOHCTPYKIHMS TIa3MEHHOTO CTaOMim-
3aTopa MO3BOJIIIIA PEaTN30BaTh MOIHOE yIIpaBieHne (pyHKIHEH pacipeneneHus
ANIEKTPOHOB B PA3IMYHBIX 3a30pax MpHOOpa W TeM CaMbIM THOKO PeryiInpoBaTh
YPOBEHb CTAOMIN3UPOBAHHOTO HAIpshKeHUs B Auamnazone 10—100 B.

[Tpennaraemslit mpuboOp obecrieunBaeT MoiydeHne CTabuIM3MPOBAHHOTO Ha-
IPSDKEHU 32 CYET CO3JaHus paspsia MEXAYy KaroAOM U YIPaBJIAIOLIUM DJIEKT-
POAOM uepe3 OTBEpCTHE B OCHOBHOM aHOME MPU OTPHULIATEILHOM aHOIHOM IO-
TEHIIMAJIC U YIPaBJICHUS CTaOMIN3UPYEeMbIM HalpsDKeHHeM. Takoe yIrpaBieHHe
MOXET OCYIIECTBIATHCS KaK PErYJIUPOBKON AaBIECHUS Telus, TaK U U3MEHEHUEM
OTPHLIATENHLHOIO MOTEHIMAIa Ha OCHOBHOM aHOJIE.

Hayunsrii pykoBoguTens — KaHI. pus.-Mart. Hayk A. FO. I'paboBckuit
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