OT3bIB
0(UILIMAJBHOI'O OMNIIOHEHTAa Ha JUCCEPTALUOHHYIO padOTy 30JI0TYXHHA
Anexkces BnagumupoBuya « A3poJvHaMUKa U TEIIOOOMEH B KaHaIaX C
COTOBBIMHU MOBEPXHOCTSMHU U BUXPEBBIMH MaTpULIAMUY, IPEICTABICHHYIO Ha
COMCKaHHE YUYCHOM CTEINeHHU KaHauaaTa TEXHUYECKUX HayK MO CIIELHAJIbHOCTH

1.3.14 — «Terodus3uka U TeOpeTUYECKAs TEIJIOTEXHUKA.

JluccepraloHHass padoTa MOCBAIIEHA HKCHEPHUMEHTAJIBHOMY H3YYEHHUIO

QOPOJMHAMHUKHA M TEIUIOOOMEHA B a’pOoJMHAMHUYECKHX KaHajax ¢ JABYMS THUIIaMHU

MaKpOLIEPOXOBATOCTENU, OTHOCAIIUXCA K I[MACCUBHBIM METOJAM YIIpaBJICHUS
[IOTOKOM — 3TO MNOBEPXHOCTHU C SYEMKAMH I'€KCaroHaJbHOM (DOpPMBI (COTaMH) U
[epeKpelleHHbIE TIJIaJKue pedpa, KOTOophle 00pa3yloT KOMILJIaHApHBIE KaHAaJIb

(BUXpeBble HJIM  pelleTdyaTble MaTpulbl). JlaHHBIE  CJIO)KHBIE  CHCTEMBI

TypOyJaM3aTOPOB  MPOTHUBOIIOJIOKHO  BO3JEHWCTBYIOT Ha  HMHTEHCHUBHOCTD
TEeIJIOOOMEHA — Ha MOBEPXHOCTIX C COTAMM OH 3HAYUTEJIbHO IOJABIISETCS, a B
peleTyaTblX MaTpuuax — HUHTeHcupuuupyercss. (CoTOBBIE IMOBEPXHOCTH

UCIIOJIB3YIOTCA KakK JJIEMEHThI TEIIJIOBOW 3alIUTHI CITYCKA€MBIX KOCMUYECKHUX

armapaToB M B KayeCTBE Ta30BbIX YIJIOTHEHMM B TypOOyCTaHOBKaX ¢
BpalllalOIIMMUCA  4YacTAMHU (TypOoarperarbl, 3JJEKTPUYECKHUE [BUrATEId U

reHepaTopbl U J1p.). BuxpeBble MaTpullbl € B HACTOSIIMM MOMEHT aKTHBHO

WCIIOJB3YIOTCS B OXJIAXKIOaeMbIX JiomaTKaxXx Tra30TypOHMHHBIX  YCTAaHOBOK,
PEeKYIIEpaTUBHBIX TEIJIOOOMEHHBIX alraparax, 3epKajax Jia3epoB M Kamepax
KUIKOCTHBIX pPakeTHBIX ABUrarejier. llocinemHue wucciaenoBaHUs 110 HU3YUYEHUIO
peuieTyaTelX MaTpull TOBOPSAT, YTO HUX HCIIOJB30BaHHE CIIOCOOCTBYET
3HAYUTEJIIbHOMY BO3pacTaHUi0 TeriooomMeHa (ot 3 go 6 pa3 u 0Oojee), 4TO
aAKTYaJIbHO IJIsI CHATHUS BBICOKHMX TEIUIOBBIX HArpy3ok. OJQHAKoO HUX NPUMEHEHHE
[IPUBOJUT K CYIIECTBEHHOMY PpPOCTY a’pOJMHAMHUYECKOTO CONPOTHUBIICHUS.
JKCIIEPUMEHTAIIBHBIE JJAHHBIE 0 U3YYEHHUIO JIOKAJBHBIX MMapaMeTPOB B KaHAJIaX C
[IPECTaBJICHHBIMU MaKpOIIEPOXOBATOCTIMU IMOJOOHOI0 THUIIA UMEIOTCS B BecbMa
OIPaHUYEHHOM KOJIMYECTBE, YTO HE ITO3BOJIAET CO3/1aTh aJ€KBAaTHBIX (PU3HYECKUX
MOJIeJIEN, MOAPOOHO OIMCHIBAIOUIUX BCE OCOOCHHOCTH TPEXMEPHOM CTPYKTYPHI
T€YEHUS U IIepeHoca Teria.

[ leJ1b pabOTHI 3aKIFOYAETCS B AE€TATbHOM U3YUYEHUH C ITOMOIIBIO COBPEMEHHBIX

ONTUYECKUX  METOAOB  a’poJAWHAMHMKH U TEIJIO0OMeHa

B

KaHaJlie
AOPOAMHAMUYECKOIr0 CT€HAA C YCTAHOBJIEHHBIMU B HEM MaKpOLIEPOXOBATOCTEH —
COTOBBIMU MOBEPXHOCTSIMU M BHXPEBBIMH MaTpULIAMU IIPU BapHallUU B IIUPOKHUX

pejeyiax reOMeTpUIECKUX M PacXOIHBIX ITapaMeTPOB.



HavyHast HOBU3HA De3VJIBTATOB PaOOThI

CouckareneM ¢ nomoineo ontudeckux MetonoB PIV u LDA Osuia BriepBbie
NEeTAILHO M3y4YeHa a’poJUHAMHUYECKasi CTPYKTypa Npu OOTEKAHUU MMOBEPXHOCTH C
reKCaroHaJIbHbIMM COTaMHM pa3JIMYHOM TIJIyOMHBI B OOJIBLIOM JIMAIla30HE
pacXOOHBIX ITapaMeTpoB MOTOKa. VIM ObLJIO YyCTaHOBJIEHO, YTO HAJIU4YHE COT
[IPUBOAUT K (DOPMUPOBAHUIO BUXPEBOU CTPYKTYPhl BHYTPHU S4YEEK C PaA3IAUUYHOMU
CTEIICHBIO HWHTEHCUBHOCTU B 3aBUCHUMOCTHU OT TIJIYOMHBI COT M YBEJIUYEHUIO
TMAPaBIMYECKOTO COMPOTHUBIIEHUA. B paboTe nmokazaHo, 4To yBeJIUYE€HHE ITyOUHEI
COT CIIOCOOCTBYeT CYIIECTBEHHONM JedopManMu TMpoduisi CKOPOCTH B
[IOTPAHUYHOM CJIO€ U POCTY TYpOYJIEHTHBIX ITYyJbCAallMM HA BHEIIHEN I'PaHHUIIE COT.
BHyTpHu coT 00pazyeTrcs BO3BpaTHOE T€YE€HHE, MHTEHCUBHOCTb KOTOPOTO 3aMETHO
HHUKE Y COT C COOTHOILICHUEM JuaMeTpa K IiiyorHe Ooibiie 1.

BrniepBeie ¢ moMoibro ontudeckoro meroga LDA ObLIM HU3y4YeHBI CTPYKTYPbI
OCPEIHEHHOTO U ITYJIBCALIMOHHOI'O TEYEHUN BHYTPU OTAEIBHON SYEUKU BUXPEBOMU
MaTpULEI C CaMBIM paclpOCTPAHEHHBIM VIVIOM CKpeluBaHus pédep ¢ = 45°.
[IpoieMOHCTPUPOBAHO, YTO MPOMPUIL BEKTOPA CKOPOCTH I10 BBICOTE KaHaja UMEET
CXOJCTBA C TEYECHUEM B IUJIOCKOM KaHajJe C TEM OTJIMYMEM, YTO HaIlpaBJIEHHUE
[IOTOKAa MEHsIeTCS Mo BbIcOTe. Ilpu »TOM myJibcaliM CKOPOCTH BOJIM3U CTEHOK
KaHajia BO3pacTarT, Kak U TpaueHTHI CPEJHEN CKOPOCTH.

[TosydyeHbl akTyallbHbIE JAHHBIE I10 JIOKAJILHOMY TEILUIOOOMEHY B HarpeBaeMbIX
padoynx y4yacTKaX ¢ BHXPEBBIMM MaTpullaMU. belM onpeneneHsl 0071acTH
MMOBBIIIEHHOTO TEIUIOOOMEHA, a TaK)X€e CTeIeHb MHTCHCU(PUKALMU TEIJIONepeHOoca
B 3aBUCUMOCTH OT yIJla HakjJoHa pedep U uuciaa PerHoibaca. ABTOPY yIaloCh
MOKa3aTh YyBEJWYEHHME HWHTEHCHMBHOCTBH TEIUIOOOMEHA 3a CYeT KOMIIJIAHAPHBIX
KaHaJIOB B 4-7 pa3 Mo CpaBHEHUIO C INIaAKUM KaHajioM. Ilpu sTtomM mnapamerp
TEeIUIOTUAPABIMYECKON 3(PPEKTUBHOCTH BUXPEBOM MaTpUIbl BO3pacTaeT M0 Mepe
YBEJIIMYCHUS yIJia MEXIYy peOpaMy U YMEHBIIAETCS ¢ pOCTOM 4ucia PeliHonbaca.

[ IpakTHYeckas 3HAYUMOCTD DE3VJIBTATOB DAOOTHI

Pe3ynbprarbl 3KCIIEPUMEHTAIBHBIX HCCIENOBAHUM IUCCEPTALMOHHOM padOThI

MOIYT OBITH MCIIOJIB30BaHbl B pa3pabOTKe HHXXKEHEPHBIX METOJIOB pacyeTa

TEMJIOOOMEHHBIX YCTPOMCTB B PA3IMYHBIX 00JACTSAX SHEPreTUKU U XUMHUECKOM
[IPOMBIILJICHHOCTH.

Conep>KaHue BBIITOJHEHHON DAa0OThI
Jluccepraniiss COCTOUT W3 BBEAEHUS, IIATH TIJiaB, 3aKJIIOYEHUS, CIIHCKA

0003HAaYEeHUN U CIIUCKA JIMTepaTyphl, BKItovaroniero 130 paummenoBanuii. Tekct
JUCCEPTALlMU ITIPEeACTaBJIeH HAa 137 cTpaHuIlaXx MmevyaTHOTro TEKCTA.




B BBEJICHUU 000OCHOBBIBAETCH HEOOXOIUMOCTE [IPOBEAECHUS
SKCIIEPUMEHTAIILHOIO HCCJIEAOBaHUS a’pOAUHAMUYECKUX M TEII00OMEHHBIX
3G PeKTOB B KaHajlaX C COTOBBIMU MOBEPXHOCTAMU U KOMIUJIAHAPHBIMHU KaHaJlaMH.
B »TOM 4YacTH OIMUCHIBACTCSA HayyHas HOBH3HA, MpaKTHYeCKas 3HAa4YMMOCTbH
MPOAEeJIaHHON pa0OThI, IMYHBIM BKJIaJ COUCKATEIIs, IEPEUUCIIAIOTCS LEIU U 3a1a4K
TMCCEePTAllMOHHOM padOThl, NPUBEAECHBI OCHOBHBIE IIOJIOKEHHUS, BBIHOCHMBIE Ha
3alUTY.

B nepBoM rIjaBe NpPOBEJAEH OOLIMPHBIM aHAJIU3 COBPEMEHHOI'O COCTOSHUSA
MCCJIeJOBaHUM a’pPOJMHAMUKHU H TEIJI000MeHa B KaHajax C
MaKpOIIIEPOXOBATOCTSIMU  CJIOKHBIX (opMm. PaccMoTpeH [IMIMUPOKUHU  KJIacce
BUXPEreHepaToOpoB: pedep pa3IMuyHON (DOPMBI, JIYHOK, TpaHIled U T.4. UTMeyaeTcs
OOJIBIIIOE KOJMYECTBO HSKCIEPUMEHTAIBHBIX M YHMCJIEHHBIX padOT MO JaHHOWU
TemMaTuke. B KkadecTBe BBIBOJOB YKa3aHbl HE pEIICHHBIE IPOOJIEMBbl U
OYE€PUYMUBACTCA ITporpaMma UCCJIEJOBaHUM.

Bo BTOpoM rJjlaB€ ONMCAHBl MCHOJIL3YEMbIE H3MEPUTEIIbHBIE ONTUYECKUE
metoabl (PIV, LDA, TemnoBu3aMOHHOE O0O0OpPYJAOBaHUE), 3SKCIIEPUMEHTAIbHAS
ariraparypa ¢ OCHOBHBIMH XapaKTEpUCTUKAMM, CXEMbl pabO4YWX CTEHIOB H
00opynoBaHME JJIS1 pELIEHUs TOCTABJICHHBIX B AUccepTauuy 3aaad. | IpeacrasieHsl
JTAaHHBIE 10 HEOIIPEASIEHHOCTH HUCIOJIb3YEMbIX METOUK U3MEPEHUS.

B TpeTheM IJiaBe MNPEeACTaBJICHBI PE3yJIbTAaThbl MO H3YYEHHUIO a’pOJMHAMUKH
[IOTOKa B KaHaJIE C COTOBBIMH Y4aCTKaMH IPU Pa3JIMYHOM INIyOHUHE SYEEK U YUCIIE
Petinonbaca. IlepBast cepusi SKCIepUMEHTOB Obljla MPOBEJIEHA C UCII0Jb30BaHUEM
PIV-cucremsl, BTopas — ¢ ontudeckoro toueyHoro merona LDA. Iloka3ano, uto
Ha COTOBOI ITOBEPXHOCTH, II0 Mepe pocTa IIIyOUHBI siueeK HaOJrogaeTcs Bce 0osee
CUJIbHAs JAedopMalus MOoJIsl TEYSHUS, YTO NPUBOJUT K MEHbIIEH 3aI0JJHEHHOCTH

npoduiisi ckopoctu. Kpome Toro, Ob1j10 00HApPYKE€HO, YTO BHYTPH COTOBBIX AYEEK

IPOUCXOAUT (HOPMHUPOBAHHUE BO3BPATHOI'O TEYEHUS, UHTEHCUBHOCTH KOTOPOIO
3aMETHO HIMKe Yy TIJYyOOKMX COT. bbUIO TIOATBEPXKACHO HAIMYMEe ISP@EKTa
MPOCKaJIb3bIBaHUS MOTOKA HAa COTAX IMPEACTAaBJICHHOM KOH(QUIypaluu, BEJIUYHHA
KOTOPOro MOXeT A0XoauThb 10 30% OT CKOPOCTH B sJApe IMOTOKA, OJHAKO HE
HaOJII01aJI0Ch YMEHBIIEHUs B3aUMOIEHCTBUS MEXKY SYEMKAMU COT U ITOTOKOM.

YerBepTas IjiaBa COAEPKUT pPe3yJIbTaThl HUCCIEHOBAHUS CTPYKTYPHI TEUEHUS

BHYTPHY OTAEJIBHBIX SUEEK, 00pa30BaHHBIX CKPEIIMBAKOIIUMUCS peOpaMU BUXPEBOU
MaTpHUlbl, TOJy4YeHHble ¢ nomoumbro LDA. IlpoBeaeHHBIM  KOMILJIEKC

SKCIIEPUMEHTAJIbHBIX UCCIEIOBAHUNU CTPYKTYPbhl TEYECHHUS B IUIOCKOM KaHaJIe MpH

HAJIMYUU pelIeTYaTOU MATPULBI [T0Ka3aJl, YTO TEYECHUE B BUXPEBOU STUCHMKE MMEET

CJIOKHBIW TpeXMEpHBIN xapakTep. [IpogoiibHass KOMIIOHEHTa CKOPOCTH UMEET BU/I,



CXOMHBIM C TEUYEeHWEM B IJIaJKOM KaHaJle 3a HCKJIIUYEHUEeM O00pa30oBaHMUS
CBOE0OPA3HOro IJIATO B cepearHe MPodUiIsi CKOPOCTH (IT0JIOBUHA BBICOTHI KaHasa)
MpA CYIIECTBEHHO MEHBIIEW HAINOJHEHHOCTH NPUCTEHHBIX MOTPAaHUYHBIX CJIOEB.
[IonepeyHasi KOMIIOHEHTa CpPEeAHEH CKOPOCTH AHTHUCUMMETPUYHA OTHOCHTEIBHO
[IEHTpa KaHajla U MO0 MNOPSAKY BEJIWYUHBI paBHA IIPOJOJIBHOM KOMIIOHEHTE.
TypOyneHTHBIE IyJbCalldd B 3TOM HaIpaBI€HUU B OKPECTHOCTH CTEHOK
JOCTUTAIOT OOJIBIIMX 3HAYE€HUM, YTO MOXET OBITh OJHOW U3 [PUYHUH
MHTeHCU(UKAIMKA TEIUIonepeHoca. TakXe YCTaHOBJIEHO, 4YTO THUAPaBIAYECKUE
[IOTEPH PACTYT C yBeJIWYeHHEeM 4ucia PerHosibaca U1 0COOCHHO CHIIBHO II0 Mepe
yYBEJIMUEHUS yIiia CKpeUUBaHUs pedep MaTpHULIbL.

B 1msTOM I1aBe€ IPEACTaBJICHbI [aHHBIE, ITOJIyYEHHBIE IIPpU MCCIeJ0BaHUU
TeII000MeHa Ha MOBEPXHOCTH TEIUIOBBIX pab0YMX Y4aCTKOB C PACIIOIOKEHHBIMH
BHYTPH pelIeTYaTBIMH MaTpUIlaMU C Tpems YrilaMu CKpellMBaHus pedep, H
OJHOI'O C TJIAAKUMM CTE€HKaMHU. bbUIM MOJy4eHbl 3aBUCUMOCTHU JIOKAJIBHBIX YHCEIl
Hyccenbra 1o JIMHE 3KCHEPUMEHTAJIBHBIX YYacTKOB B IIMPOKOM JHAIla30HE
yucen PelHoapaca. YCTaHOBJIEHO, YTO Yy pelleT4arod MaTpulbl €  YIJIOM
ckpemBanus 120° B 001aCTH OTHOCUTENIBHO HU3KUX YHCENl PEHHOJIBICA 3HAYEHUE
KodbPHUIMEeHTa TEIUIOTHAPABINYECKON 3(D(HEKTUBHOCTU JOCTUTAET 3HA4YE€HUS 2./,
B TO BpeMs KaK y MaTpHll C yIJIoM cKpeuiuBanusi pedep paBHbIM 60° 1 90° 3TOT
[T0Ka3aTeJIb CYIIECTBEHHO HUXE.

O0o001Iass BcCe BbINIECKA3aHHOE, OBUI c¢IelaH BBIBOA, YTO H3Y4YaEMBbIEC
peleTdyaTble MaTpHLbl 00JIaal0T Ype3BBIYaliHO BBICOKMMHU TEIJIOOOMEHHBIMH
XapaKTepUCTUKAMM, YTO SIBJISIETCS IOJCIOPHEM JJIs YCIEIIHOTO0 HCIIOJIB30BaHMUS
MX B Pa3IMYHBIX O0JIACTSIX MPOMBILIJIEHHOCTH, [A€ UCIOJIB3YIOTCS arperarbl C
CYILIIECTBEHHBIMM TEIJIOBBIMU HArpy3KaMu.

ABTopedepaT AuccepTaliid U3JI0KEH Ha 24 CTpaHULAX U OH B IOJIHOU Mepe
COOTBETCTBYET OCHOBHOMY COJICPXXAaHUIO AHCCEpTAlUU. B HEM IOCJIEeO0BATEIILHO

PACKpBITHl LEJIHU, 3aJa4yd U METOJbl HCCJIEIOBaHUS, IPEIACTABJIEHBI OCHOBHEIE
pe3yIbTaThl padOThI, CPOPMYJIIUPOBAHEI IT0JI0KEHU S, BRIHOCUMBIE HA 3aLLIUTY.

[TonHOTa OITYOJIMKOBAHHBIX DE3VIIBTATOB U arpoOarus padoThl

OCHOBHBIE  pe3yJIbTaThl JUCCEPTALMUA  OBIIM  IIpeACTaBlIieHhl Ha 13
KOH(EPEHIUSIX BCEPOCCHUUCKOr0 WU MEXAYHAPOJHOIO0 YPOBHEH, OINYOJIMKOBAHbI B
19 Hay4HBIX pabdoTax, U3 HUX, B PELICH3UPYEMbIX HAYYHBIX XYpPHalaX, B KOTOPHIX
NOJKHBI OBITH OITYOJIMKOBaHbI OCHOBHBIE PE3YyJIbTAaThl JUCCEPTALMA HA COMCKAHUE

YUYEHBIX CTEIEHEW JOKTOpa U KaHauaara Hayk (rnepedeHb BAK P®) — 2, paboThl,
WHIECKCUPOBAaHHbIE B HAYKOMeTpHUYecKuX 0a3zax Scopus u WoS — 5.

[lo npencraBjaeHHON OTUCCEPTALIMOHHON paboTe UMeeTC s DI 3aMEeYaHUN




1. Jlng mpencTaBie€HHBIX B pasfeine 2.2 CBEOEHUSAX O HEOINpPEIeIeHHOCTH
U3MepeHu TpeOyrTCS YTOYHEHHUS, Kacarolluecs JOBEPUTEJIbHOM BEPOSTHOCTH
(0OBIYHO HA3BIBAIOT PACIIMPEHHOW HEONpPEeAEeIEHHOCTBIO), BHAa HOPMHPOBAHUS
(mo-BUAMMOMY, B OCHOBHOM YyKa3aHa MNOIPELIHOCTh, MPUBEIECHHAs K JUala3oHy
M3MEPEHUHM WM BEpXHEMY Ipeaelly u3MepeHuil). B paznene HEeT HEOOXOIUMBIX
IS TEIUIOBBIX OINBITOB CBEICHUM O HEOIPEICIEHHOCTH HU3MEPEHUHM pacxoja
TEILJIOHOCUTEIS.

2.  DKcHepUMeHTaJIbHble JaHHble 00 OTHOCHUTEJIBHOM  KO3(D(ULIMEHTE
COIIPOTHBIICHHS TTOBEPXHOCTEH C COTaMH, MpeAcTaBjieHHble Ha puc.3.16 (puc.5 B
aBTOpedepare), XOPOLIH I CPAaBHEHUS C IVIAJKUM KaHAJIOM, HO HE JAOT YETKHUX
MpeACTaBJIEHUM O (PU3UKE MPOLECCOB: HE MOHIATHBI IPUYUHBI TTIOCTOSTHHOI'O pOCTa
3Toro konddHulMeHTa ¢ yBeluueHueM 4ucia PelHonpiaca. Bo3moxHo, Oolee

MH(GOPMATUBHBIM OBLJIO OBI IIPeACTaBICHUE ITOJYYEHHBIX JUCCEPTAHTOM JaHHBIX B
dopme, nmpuHATON A OOIIEHM3BECTHBIX AAHHBIX HuKypaase 1o conpoTUBIEHUIO

[IEPOXOBATOM CTEHKU. BO03MOXHO, MOXHO OBUIO Obl YBUAETH [OAOOHE HIIH
aHAJIOTHIO KOX((UUMEHTa COINPOTHUBJIEHHUS TIOBEPXHOCTEM C COTaMH B
hUccliefoBaHHOM Juana3oHe Re ¢ onbeITHRIMH JaHHbIMM Hukypanse, coriiacHo
KOTOPBIM IIpH yBeJIWYEeHHM Re KO3QPUUUEHT TpeHus CcTaduin3upyeTcss Ha
MPaKTUYECKU ITIOCTOSIHHOM YPOBHE.

3. JInsg kaHaAJIOB C HMHTEHCH(HUKATOpaMM TEIJI00OMEeHa HET OOMEHPUHSATHIX
[IpaBHUJI ONpEJeIeHN XapaKTePHBIX pa3MEPOB, MCIIOJIb3YEMbBIX B YUCIaX [MOJ100Us
Re u Nu. IInomaas moBEepXHOCTH TEMIJIOOOMEHA TOXE ONMPEHAEISIOT KaK C YUYeTOM
MOBEPXHOCTU pebep, Tak U 0e3 Hero. ITO XK€ OTHOCUTCSA K OLIEHKe IUIoIalu
CeUYeHHUs KaHajia IPH OIPEACICHUU CPEIHEU CKOPOCTH TEIIJIOHOCUTEJISI B KaHaJIE.
OOBIYHO TPeOyeT MOSICHEHUN M MOAXOM K OIPEACICHUIO IUHAMUYECKON CKOPOCTH
B KaHajJax C HMHTeHCH(dHUKaTopaMH TeriooOMeHa. HakoHel, MpUHATO OTMEYaTh,
YUYUTBIBAJIOCH JIM MPH OOOOIIEHHWH OMNBITHBIX JAHHBIX W3MEHEHUE TeMIepaTyphl
TEIJIOHOCUTENS I10 JJIMHE KaHaja. Bce YyINOMSHYTOE€ HWMEeT 3HaueHUe IIpHU
COIIOCTABJIEHUM Ppe3yJIbTaTOB, MOJYYEHHBIX B pa3HbIX Jgadoparopusx. He
COMHEBAIOCh, 4YTO JHUCCEPTAHT, BBINIOJHSIS HCCICAOBAHUS B H3BECTHOM
rerutopusnyeckoi mkosie UT CO PAH, npuBbik oOpamniats BHUMaHUE Ha BCE 3TH

HHOAHCbI, HO HC BCCI'/ld OTMCHAJI UX B TUCCCPTALLHMHU IIPHU OIIMCAHHWHN PC3YJIbTATOB.

4. HccinenoBaHHble B paldOTe KaHAJIbl MMEIOT CJIO0XHYI TPEXMEPHYIO

FrEOMETPUI0, KOTOPYH TPYIAHO MPEACTAaBUTh HAa OCHOBE [JIBYMEPHBIX CXEM,
HalpuMep, npeacraBlieHHbIX Ha puc.4.1 u 4.3. Ilo-Bugumomy, OoJiee HaArJIssAHBIMHU

1 UH(OPMATUBHBIMU OBLJIM OBl TPEXMEpPHBIE U300paKEeHHUS.




VKa3zaHHblE 3aMeYyaHUs He CHIDKAIOT OOIed IOJOKUTEIbHON OLECHKH
nMUccepTALlMOHHON paboThl. B mpeacTaBieHHON AMCCepTalMK pelICHa 3aha4a II0
SKCIEPUMEHTAILHOMY  HMCCJIEIOBAHMIO Pa3BUTHSA IOTPAHUYHOro  CJIOSA  Ha
[IOBEPXHOCTH COTOBBIX IIOBEPXHOCTEM IpU  Pa3IMYHBIX TCOMETPUYIECKHX
mapamMeTrpax s4eeKk M PEeXKUMHBIX IapaMeTpoB II0TOKAa B KaHale. [IpoBeneHo
HCCAEOBAaHUE adpOJMHAMUYECKUX W TEIJIOTHIAPABIMYECKUX XapaKTEPHCTHK B
KOMITAHAPHBIX KaHalax ¢ pa3jMYHbIM YITIOM IepeceueHus pebep. B pabote
MpeJCTaBJIEHBI pe3yJIbTAThI N€TaJIbHOTO CPABHEHUS [MOJIYYEHHBIX
SKCIIEPUMEHTAIBHBIX JaHHBIX C UMEIOLUMUCS padoTaMH IpYrMX aBTOPOB, Kak

OTEUYECTBEHHBIX, TaK U 3apyOEeKHBIX.

3aKIIIOYEHHE O COOTBETCTBUH NIUCCEPTALIUU KPUTEPUSIM.
PYKOIIUCH MW  aBTopedepara

Ha ocHOBaHMM aHaliM3a COIACpXKaHUA

MCCEepPTALMOHHON paboThl MOXKHO CHENaTh 3aKIIOYEeHHE, YTO Juccepranus A.B.
30/10TyXMHA «AdpoIMHAaMUKa U TEIIOOOMEH B KaHajaX C  COTOBBIMH

MOBEPXHOCTSIMH U BUXPEBBIMUA MaTPHLIAMI» COOTBETCTBYET TPEOOBAHUAM ITyHKTOB
0-11, 13, 14 TIlonoXeHHS O NPHUCYXKIAECHUH YYEHBIX CTETIEHEW, YTBEPKIEHHOTO
[ToctanosienueM [IpaButenscTBa PO Ne842 ot 24.09.2013 (pen. ot 01.10.2018),
a eé aBTOp 30JO0TYyXHMH AJjekced BiiaiuMHpOBHY 3aCily’KHBAeT IPHCYXICHUS
YUEHOM CTEINeHU KaHAUJIaTa TEXHUYECKUX HayK II0 CIEHHaIbHOCTH 1.3.14 —

Termtodus3uka u TeopeTuyecKas TEIJIOTEXHUKA.
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«DenepalIbHBIA UCCIIEI0BATEIIBCKAMN LICHTP
«Kazanckuii HayuHbI LIeHTp PoccHiCKON aKaaeMUU
HAayK»

(agpec  opranmzaumu: 420111,  Poccunckas
Denepanus, [aTapcras,

r. Kaszaunp, yi. JlobaueBckoro, 2/31;

cat: https://knc.ru/,

Tenedon: +7(843) 292-75-97,

+7(843) 231-90-00

E-mail: presidium@knc.ru)
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podeccop MBaHOBUY
14.03.2023
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