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[TucoMenublii 0T361B OQHUHAJIBLHOIO peleH3eHTa
HA JHCCEPTANHOHHYIO padoTy ,
Moanabaesa baypxkan [blibiMoBHYA |
BHLINOJIHEHNYIO Ha Temy «Pa3paGoTka u necaeaoBanune cnocoba u odopyr0BaHHA
A OYHCTKH PAJHATOPOB TPAHCHOPTHLIX CPEACTB YAbLTPa3ByKOM,
NpeACTABICHHYIO HA COHCKANHE cTenenH AokTopa puaocoduu (PhD)
no cnenuajabuocT 6D071300 — «TpancnopT, TPAHCNOPTHAA TEXHHKA H
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TEXHOJIOTHH» !
| :
Ne S PIIREIETONE NI O6GocHoBaHHE MO3UIHH 0(PHUHAILHOIO :
Sp Kpurepuu (Heo0X0AUMO OTMETHTH OAHH T '
H3 BAPHAHTOB OTBETA)
1.1 CoorBercTBue JluccepranoHHasi paboTa BBIITOJIHEHA B
[IPUOPHTETHBIM HAMPABJIECHHAM | PAMKaX peanu3auuu [0Cy1apCTBEHHOH
pPa3BUTHS HAYKH WIH pOrpaMMBbl UH(PACTPYKTYPHOTO
rOCYJapCTBEHHBIM passutuss  PecnyOnuku  KaszaxcraH
NpOrpaMMam: «Hypnet xon» Ha 2020-2025 rombL
1) ducceprauus BbinonHena 8 | CTOMT TaloKe OTMETHTL 4YTO TEMATHKA
| paMKax MPOEKTa H/IM LiEJIEBOH | AMCCEPTALIMOHHOrO MCCJIEIOBAHUS
[POrPaMMBI, COOTBETCTBYET PUOPUTETHBIM
Tema quccepranuu (lm}laﬂcupyemoro(oﬁ) U3 HalipaBJICHUAM HaYy9IHO-TEXHHYCCKOI'O
(1a naty ee rocy1lapcTBEHHOr 0 Ol0/KeTa nporpecca, yTBEpXKACHHBIM  Briciuei
ymep)xnenm) (yka3aTh Ha3BaHUE H HOMEP HAay4YHO-TEXHUYECKOH KOMHUCCHEH TIpH |
COOTBETCTBYET NpOeKTa WIH NPOrPaMMBl);, [IpaButensctBe Pecnydnuku Kasaxcran,
1. |HanpaBieHUAM 2) Jluccepraiwsi BbIMoJHEeHa B | @ MMEHHO — HANPaBJICHHIO «JHEPrus,
pa3BUTHs HAYKH paMKax JIpyros MEPEAOBBIC MATEPHAJIBI H TPAHCTIOPT
H/HITH rOCYJIAaPCTBEHHON NPOrpaMMBl
rocyapCTBEHHbIM | (YKa3aTh Ha3BaHUE
nporpaMmam NPOrpaMMmai);
3) Jlucceprauys COOTBETCTBYET
NPUOPUTETHOMY HAIIPaBJICHUIO 4
pa3BUTHUS HAYKH, |
yTBEPAKACHHOMY BbICHIEH
HAY4HO-TEXHHYECKO |
KoMuccuel npu Ilpasurenscrse
Pecnybmmxku Kaszaxcran
| (yKa3aTh HarpaBJIEHHE).
1 [ Ipeacrasnennas pabora  BHOCHT
h Pabora BHOCHT/HE BHOCHT CYWICCTBEHHBIH BKJIQJl B  HAYKy, B
) BaxuocTs s CyUlCCTBellllblﬁ BKJIGZ B HAYKY, | 4aCTHOCTH B BOIPOCAX
HAayKH a €€ BANHOCTL XOPOIIo COBEPINCHCTBOBAH S HPOLCCCOR |
PACKPLITA/HE PACKPLITA. TEXHHUECKOrO OO0 IKUBAHMS
e ) e e e e ot | TRANGUORTHRIX - 0DAOTS,  PAAAAKTIN
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HHHOBAIIMOHHBIX MECTOJIOB OYUCTKH

paanatopon C UCITOJTB30BAHHEM |

yJILTPA3BYKOBOH KaBUTALMH, CO3JaHUA
000CHOBAHHBIX METOIHK pacyéra
ONMTUMAJIBHBIX  PEKMMOB  OYHMCTKH, 4
TAKKE B U3YUEHUH (PU3UKO-TEXHHYECKHX
3aKOHOMEPHOCTEN B3aUMOICHCTBHUA
YABTPA3BYKOBBIX BOJIH C 3arpA3HEHHAMH

B TpybOkax panuatopos. Ilony4eHHBIC
TEOPETHUYECKUE M IKCIIEPUMEHTATBHBIC

pe3yabTaThl  PACIIMpPAIOT  HAY4HBIC
NpeACTaBJICHUSA 0 BO3MOKHOCTAX
NMPUMEHECHHUSA yJIbTPa3ByKa B
TPAHCTIOPTHON TEXHUKE H (POPMHUPYIOT
OCHOBY JUISl JaJBHECHLIMX TMPHKIAJAHBIX
pa3paboToK B obnactu
HEeprocoeperaroux 2
pecypcocOeperaommx TEXHOJIOTHA.

—

H 1) BbICOKHI;
A 2) Cpenuwi,

CaMOCTOSTE/IBHOCTH ¥

' 3) Huskwuix;

4) CaMOCTOATEbHOCTH HET.

YPOBEHb CAaMOCTOATEIIBHOCTH:

Cnenyer 0co00 OTMETUTH BBICOKHH

YPOBEHb CaMOCTOATEIBHOCTH
COHMCKAaTeJIH, OTpaXKAKOLIHH €ro
UCKPEHHIOKO BOBJICYEHHOCTDH U

OTBETCTBEHHOCTH 3a NPOBOAUMOE
ucciaenosanue.  IlpencrasneHHsle B
JIUCCEPTALlMM HayyHble pa3paboTku H
WHIDKCHEPHBIE  PEUICHHS HE  TOJILKO
AEMOHCTPUPYIOT  3pEJIOCTh  HAYHHOIO
MBILJICHUS, HO U BHOCSAT BECOMBIH BKJIaJ
B  Pa3BHTHE  TEXHHYECKOH  HAYKH,
MOAUYEPKHBAS JIMYHYK) HWHHLHATHBY W
CTPEMJIEHHE aBTOpa K  CO3LAHMIO
3HAYMMBIX H NPAKTHKO-
OPHEHTHPOBAHHBIX PE3YJIbTATOB.

iy,

[ IpyuHUMD
BHYTPEHHETO
| CAHHCTBA

!

4.1 ObocHOBaHHE
aKTYaJIbHOCTH JAMCCEPTALIMK;
1) ObocHosana;

2) Yactuuno obocHOBaHA,
3) He obocHosana.
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AKTYaJIbHOCTD JHCCEPTALHOHHOFH
padorel  ofocHOBaHa  yOenuTENLHO.
ABTOPOM JIETAJILHO TPOAHATHIHPOBAHBI
CYLIECTBYIOLIHE [TPOOJIEMBIL, CBAZAHHBIC C
JArpAIHEHHEM PANHATOPOB
TPAHCIIOPTHBIX CPEACTE M CHIDKCHHEM
HMPPEKTHBHOCTH  CHCTEM  OXJIACHHA.
[lokazana HCOOXOAMMOCTL  BHEAPCHMS
COBPEMEHHBIX  METONOB  OUMMCTKH, B

HACTHOCTH YBTPATBYKOBON  KABH AL,
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Kak 3(P(PEeKTHBHOrO M IKOJOTHUECKU
Oe3onacHoro peLIEHHS. Bribop
HanpaBleHUsl UCCIEN0BaHUs 00yCIIOBJIEH
BBICOKOM  BOCTPEOOBAHHOCTHIO  TAKHX
TEXHOJIOTU B cepe TEXHUYECKOI O
o0Cay)KMBaHust ~ aBTOTpaHCropra M
COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUAM K IHEProa(pPeKTUBHOCTH U
HAJCXKHOCTH TPAHCTIOPTHBIX CHCTEM.

ConepxaHue AUCCEpTALlMOHHON paboThI
B IIOJIHOM MEPE  COOTBETCTBYET
3asABJICHHON TeMe wuccnenoBanua. Bcee
pasgensl JIOTMYHO CTPYKTYPHUPOBaHbI H
MOCJIE0BATEBLHO PacKpbIBAIOT
KJIIOYEBBIE  aCneKThl pa3pabotku W
4.2 ConepxaHue IMCCEPTALMH | yccren0BaHMS yJIbTPa3BYKOBOI'o criocoda
OTPXKACT TEMY THCCCPTALMK. | OYHCTKH paguaTopoB. TeopeTHyeckas

| 1) Orpaxaer:; 9aCTh ~ OOOCHOBAaHHO  JOMOJHSAETCS
2) YacTUYHO OTpaXKaeT; IKCIIEPUMEHTAJIbHBIMU HUCCJICIOBAHUSIMH,
3) He orpaxaer. a M3JIOXKCHHE MaTepuana JEMOHCTPUPYET

LIEJICHAMPABJICHHOE IBHIKCHHE OT
NMOCTAHOBKH TNIPOONEMBI K TMOJYYEHHIO
MPaKTHYECKUX M HAY4YHO 3HAYMMBIX

pE3yNbTATOB, TIOJTHOCTBIO
COOTBETCTBYIOIIHX TEMATHKE
HCCJICAOBAHMS.

Llene wn cdopmynupoBaHHble 3amauu
MOJIHOCTBIO COOTBETCTBYIOT TEME
nuccepraid. OHM  HanpaBJIEHBI HA

PELUCHHE KOHKPETHOH HAay4HO-
43 Vn & i NPUKJIAAHON TIPOOJIEMbI — MOBBILIEHHE
COOTBETCTBYIOT TEME (PPEKTUBHOCTH OYMCTKH PaJHATOPOB
JIMCCEPTALIUM: TPAHCITIOPTHBIX CpeACTB C

MCNOJIb30BaHHEM YyiibTpasByka. Kaxnas
H3  [OCTAaBJICHHBIX  3aJa4  JIOCHYHO
BBITEKAET U3 001el uenu uccnenosanus
H PpCAJIM3YETCHA B  COOTBETCTBYIOLUHX
pasnenax NHCCEePTALUM, qTO
MOATBEPKIAAET BHYTPCHHION
COrJIACOBAHHOCTE M TEMATHYECKYIO
HENOCTHOCTH padOThL.

1) COOTBETCTBYIOT;
2) 4aCTUYHO COOTBETCTBYIOT;
3) HE COOTBETCTBYIOT.

L Sa—
4.4 Bee pasjaeisl 1 nojoxkenus | Bee pasjeibl H NOJIOKCHHS

JIMCCEPTALIMM JIOTHYECKH aUcecepTauHonHoi  paborel  o0nanaw
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B3aUMOCBS3AHBI
| ) NOJIHOCTBIO B3aUMOCBSA3AHbI!

2) B3aUMOCBS3b YaCTHYHAS,
3) B3aHMOCBA3b OTCYTCTBYET.

BLICOKOMH CTENEHLIO JTOTUYECKOHN

B3anMocCBs3H. HccrienoBaHne BoICTPOEHO
NMOCJIE10BATENLHO! 0T aHaan3a
aAKTYaJIbHOCTH MNPOo0JIEMBI U NMOCTAHOBKH
[eJm — K pa3paboTke TECOpeTUYECKUX
OCHOB, JKCNEPUMEHTAJIBHON YacTu W
(opmynpoBke 000CHOBAHHBIX BHIBOJIOB.
Takas CTPYKTYpa obecneyupacT
LEJIOCTHOCTh M3JIOKECHUS, a4 B3aUMOCBA3b

————

4.5 IIpennoxxeHHbIE aBTOPOM
HOBBIC pELICHUS (TIPUHLIMIIBI,
METO/IbI) apryMEHTHPOBAHBI U
OLICHEHBI [0 CPABHEHHIO C
U3BECTHBIMHU PEILLICHUSIMHU:

1) KpUTUYECKII AHAJIU3 ECTH;
2) aHAJIU3 YACTHYHBII;

3) aHaNM3 NpeACcTaBisieT coboi
HE COOCTBEHHBIE MHEHHUS, a
LMTaThl IPYTUX aBTOPOB

4) ananm3 OTCYTCTBYET.

MEXKTY TEOPHEH, pacueTamMu U
MMPaKTUYECCKUMHU pe3yJjibTaTaMy
CIIocOOCTBYET (OpMHUPOBAHHIO
yOeauTensHoro HayyHoro 00OCHOBaHHS
MPEMIOKEHHOr0  criocoba  OYUCTKHU
paayuaTopoB YJIbTPA3BYKOM.

IlpennoxxeHHsie aBTOPOM HOBBIE

TCXHHYCCKHE W METOAHYECKHUE PELICHHSA
apryMEHTHPOBAaHbI MU MOAKPEIUICHBI
pe3yabTaTaMU TEOPETUUYECKOro aHaJiM3a
H JKCNEPUMEHTAJIbHBIX UCCIIenOBaHUH. B
AUCCEPTALIMM MNPEACTABJICH ACTAJbHBIN
KPUTUYECKMH aHaIM3 CYLECTBYHOLIHMX
CIIOCOOOB OYHCTKH PagUaTOPOB, BKIIOYAS
UX TIpEUMYLIECTBA U OrpaHuyeHus. Ha

3TOM (oHe  sCHO BbIACTIAIOTCS
NOCTOHHCTBA NPEAJIOKEHHOTO
YJIBTPAa3BYKOBOI'0 METOJIA, YTO IO3BOAET
O0OBEKTHBHO OLIEHUTH €ro
3(ppexTuBHOCTh. CpaBHUTENBHBIN aHAIH3
NOATBEPXKIAET [IPEBOCXOJICTBO

pa3pa0OTaHHOH TEXHOJOTHH 1O TaKUM
napaMeTpaM, Kak CKOPOCTb M IIOJIHOTA
OYHUCTKH, IKOHOMHYHOCTbH H
IKOJIOrH4YecKas 6€30macHOCTb.

OPHUIHHAJIBHBIMH.  ABTOPOM  BIEPSB
[puxumn HaygHoli | 1) NOJIHOCTBIO HOBBIE, P > b
o | npeaIoKeHa MCTOAHKA pacucrta
. HOBH3HbI 2) 4aCTHYHO HOBbIE (HOBBIMH 4
napam B YAbLTPA3BYKOBOH OYHCTKH
apasAoTea 25-75%); S el endl e
, pPaanaTopoB Ha OCHOBE TEOPHH ONO0MS
3) He HOBBIE (HOBBLIMH . RS RHOOTRONG
C ananmsa,
ABNAIOTCA MeHee 25%).
| YCTAHOBJICHBI KPHTEPHANBHBIC

5.1 HayuHble pe3ynbTaTsl 1
[OJIOKEHUS SIBJISIIOTCS
HOBBIMU?

HayuHsie pesynbTatel M MONOXEHMS,
NPEACTABJICHHBIE B JIMCCEPTALMOHHOIN
padote, SABIASIOTCS MOJHOCTHIO HOBBIMH H
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3aBUCHMOCTH, ONUCBIBAIOIINE TTPOLIECC
KaBUTALIMOHHOTO BO3ZIEUCTBUA.
Pa3paboran 2 anpoOUpoBaH |
NPHHUMIIHAZILHO  HOBBIM  MOAXOA K
OYHUCTKE paanaTtopoB, MOATBEPKAEHHBIN
IKCIEPUMEHTATILHBIMHU UCCIIEI0OBAHUSIMHU.
[TonyueHHbie pe3ynbTaThi CYIIECTBEHHO
PaCUIUPSAIOT HAYYHBIC TMPEACTABJIICHUA B
00J1aCTH TEXHHYECKOM IKCIUIyaTalMy M
00CTy)KMBaHHS TPAHCIIOPTHBIX CPEICTB.

5.2 BriBonbl auccepraimu
ABJIAIOTCS HOBBIMH?

1) MOJIHOCTHIO HOBBIE:

2) 4aCTUYHO HOBBIE (HOBBIMH
ABJISIOTCS 25-75%);

3) HE HOBbIE (HOBBIMHU
SIBJISTFOTCS MeHee 25%).

BbiBO/IBI, C(hopMyJIMPOBAHHBIE B
AUCCEPTALMOHHON  paboTe, ABIAIOTCA
NOJIHOCTHIO HOBBIMM M OCHOBaHBI Ha
OPHUIrMHAJIbHBIX TEOPETHUYECKUX
MCCJICIOBAHUAX, pacu€Tax U pe3ynbTarax
3KCNCPUMEHTAIbHON  npoBepkH. OHHU
OTPAXXAIOT HE TOJBKO JIOCTHIKEHHE
[MOCTABJICHHBIX LECJICH, HO W BHECEHHUE
CyLIECTBEHHOI0O BKJaJla B Pa3BUTHE
Hay4HbIX  TOOXOAOB K  OYHCTKE
paxHaTopoB C HCIIOJIb30BAHHEM
yIbTpasByka. BuIBOABI NEMOHCTPHPYIOT
HOBM3HY KaK B METOIMKE pacuéra
NMapaMe€TpoB TMpolecca, TaKk W B

NPaKTHYECKOM peanusanuu
MPEUIOKEHHOr0 Ccrocodba, moarTBep:xnas
YHUKAJIBHOCTD H 3HAYHMOCTH

IIPOBECHHOIO MCCJIEIOBAHUS.

. 5.3 Texunueckue,
TEXHOJIOTHYECKHE,
9KOHOMHYECKHE UJIH
YyNpaBJIEHYECKUE PELICHUS

' ABJIAKOTCA HOBBIMH H

00OCHOBAHHBIMH
1) NOJIHOCTBIO HOBBIE;
2) 4aCTHYHO HOBbIE (HOBBIMH

apaAoTcs 25-75%);

3) He HoBhIE (HOBBIMH
ABNAIOTCH MeHee 25%).

|

L

Texnuueckue, TEXHOJIOTHUYECKHE H
MCTOTHYCCKUC PELUCHHSA, NPEIUIOKECHHBIC

B JIMCCEPTALIMOHHON padore, ABNAIOTCH
MOJIHOCTBK)  HOBBIMM M TWATEJIBLHO

00OCHOBaHHBIMH.  ABTOp  paspaGoran

OPHUIHHAJIBHYIO KOHCTPYKLHIO
YJIBTPa3ByYKOBOI'O OHUMCTHOIO
0bopynoBaHus, a  TAKKE  HAY4HO
000CHOBA PEXHMBI ero

(PYHKUMOHHPOBAHNS HA OCHOBE aHAIM3A
pusnveckux JAKOHOMEPHOCTEH W
IKCTIEPHMEHTANBHBIX NAAHHBIX.
[Ipencrabnenusie TEXHOIOTHYCCKHE
PELICHU  00ECNCUMBAIOT  NMOBLILICHHE

[ FPPEKTHBHOCTH  OUHCTKH  PAHATOPOB,

~ -
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CHW)KEHHME JIKCIUTYaTaLMOHHBIX 3aTpar M
IKOJIOTMYECKOH Harpy3KH.
JKOHOMHYECKAsi M MPOMU3BOACTBEHHAS
1esecoodbpasHocTs BHEIPECHHUS
pa3paboToOK MNOATBEPIKIACTCH TEXHUKO-
YKOHOMHYECKUMHU pacy€TaMu MU OLICHKOH

MoTEHLMAaNa MPAKTUYECKOT O
| MPUMEHEHMUA.
Bce OCHOBHBIE BbIBO/1bI,

Bce ocHOBHBIE BBIBOIBI
OCHOBAHbI/HE OCHOBAHbI HA
BECOMbBIX C HAYYHOM TOYKH
3pEHUS NOKa3aTe/IbCTBAX MO0

ChOopMyIHPOBAHHBIE B IMCCEPTALIMOHHOM
pabote, onupalOTCs Ha YyOEAUTEIBHBIE
HAyYHBIC J1I0Ka3aTe/IbCTBA H
IKCIICPUMEHTAJIBHBIE  JIaHHBbIE. ABTOD
MOCJICN0OBATE/IBHO O00OCHOBAJ  KaXXI0€e
MIOJI0KEHUE C UCII0JIb30BAHUEM
COBPEMEHHBIX METOIOB TEOPETHYECKOIO

6. 1Oﬁocnoaanﬂocm | IOCTATO4YHO XOPOLLIO aHaJIn3a, YUCJICHHOTO MOJACIIMPOBAHHA H
OCHOBHERIX BBIBOJAOB | 0bocHOBaHEI (s qualitative IKCMEPUMEHTANBHOM MPOBEPKH.
research (kyonmuratus peced) v | [TodydeHHbIE 3aBUCMMOCTH M BBIBOIBI
HaIPaBJICHUH MOATOTOBKH [0 | MOATBEPXKAEHBI CTAaTHCTHYECKH
MCKYCCTBY ¥ TYMAHUTAPHBIM JOCTOBEPHBIMH pe3yJibTaTaMu,
| HayKaMm). MOJIY4EHHBIMM B XOA€ HMCCJIEOBAHMM HaA
CrICLMaabHO  pa3pabOTaHHOM  CTEHIE.
JIOCTOBEPHOCTh HAYYHBIX IOJIOKEHHIH W
BBIBOZAOB HE BBI3HIBAET COMHEHHH U
COOTBETCTBYET BBICOKHUM TPEOOBaAHHUSAM
I Heobxonumo orBeTHTH HA OCHOBHBIE NONOKEHUSA, BBIHOCUMBIC HA
CJIEYIOLIME BOIIPOCHI 10 3alIUTyY  JOKas3aHbl, HE  SABISIOTCSH
KaXXIIOMY IMOJIOYKEHHUIO B TPHBHAJIbHBIMH, TI0 CBOCH CyTH W
OTACJIbHOCTH: MOJYYEHHBIM  PE3yJbTAaTaM  SBJISIOTCS
‘ 7.1 loka3ano nu nonoxenue? | HOBbIMH.  [Ipumenenue NMOJIYYEHHBIX
1) nokazano: PE3YJIBTATOB TaK K€ BOSMOXKHO B IPYrUX
2) CKOpee 10Ka3aHO; 00NIACTAX TAKMX KaK: MAIIMHOCTPOCHHE,
OcHOBHBIE 3) cKopee He I0KA3aHO: 3KONOrH H JAp. OCHOBHBIE TIOJIOKESHHUS
7 ’00‘"0*3"“", 4) He 10Xa3AL0: aHcceprauMn  onybuiMkoBansl B 4

BLIHOCHMbIE HA
3ALIATY

5) B Tekyuieit GopmMyJIMpoBKe
[IPOBEPHUTH I0KA3aHHOCTE
MOJIOKEHHUS! HEBO3MOXKHO.

7.2 Jsngerca nm
TPUBHAJIbHBIM?

1) na;

2) uer,

3) B Texkymei GopMynnposke

Hay4YHbIX paborax, B TOM uucie B 2
CTaThsiX, BXOAsWICH B 0asy jnaHHbIX
SCOpUS ¥ UMEIOLMX HEHYJICBOH HMIIAKT-
haktop, 2 crateax, PeKOMEHIOBAHHBIX
Komurerom no obecneuennio xauecrsa B
cepe HAyKH H BBICIIETO O0pa3oBaHms
MHuBO PK.

B crathe «Justification of the Method of

6
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| ] mhimacmrn. tpusnansiocts | Vehicle Engine  Radiator  Ultrasonic
HOJTOKCHHA HEBOIMMKHO. Cleaning» s xypuane «Communications

| 7.3 Spnsieres Jin nonbim? - Scientific Letters of the University of
| 1) na, Zilinay sxousuumit » 6asy Scopus, antop

| 2) Her: | poBe TCOPCTHUCCKHE 1
3) b Tekyueit opmynmponke | PKCHECPUMEHTAIBHBIC  HCCIICIOBAHMS 110

NPOBCPHTH HOBH3HY VILTPA3IBYKOBOH OYMHCTKE paauaropa B

| NOJIOKCHHA HEBOZMOKHO. CHCTEME OXJIOKACHHSA JBHIATCIA

7.4 Yponens Juist npumenenus: | PHYTPeHHero  cropanms.  Tomywms

1) yaKuii: TCOPETHUCCKHE 3ABHCHMOCTH,

2) cpennnit: NOATBCPKACHHBIC  HKCHCPHMCHTAITLHO,

onyuenusie PE3YALTATHI

) tpokul | NOATBCPXKAQIOT BO3MOXHOCTH

#) B Texyuic dopMyauposke NMPUMCHCHNST  METOAA  YJIBLTPA3BYKOBOF

HPOBEPHTL YPOBCH
NPUMCHEHUS TTOJIOMKCHHS
HEBO3MOXHO,

h 7.5 Jlokazano im B cratee?

OUHCTKH B pajimaTope anroMoOuis.

B crarse «Determination of optimal
parameters  for ultrasonic cleaning of
vehicle radiatorsy B KYPHAUIC
) aa «Communications - Scientific Letters of
2) wer, the University of Zilina » sxoasumii s
3) B TeKyueil pOPMYIMPOBKE | Gasy  Scopus, apTop  paspabora

.uponepurb AOKQ3RHHOCTD | MCTOZMKY,  YUHTHIBAIOWLYIO  BIHSHHE
TOJIOKCHHA B CTATHE AMINIHTYIBL YJIBTPA3SBYKOBBIX KOJCOaHNI
HEBO3MOXHO. M BPEMCHH  BO3JCHCTBMSL HA nponece

YIQJICHHUSA 3ArpPA3ZHCHHI,
lIpencrasieHnsie apTopoM  pesyabTaThl
| | IKCIEPHMEHTANBHBIX HCCIICIOBAHHIT,

NOJATBEPIJIALOT, 41O VYBCIHUCHHE
BPCMCHH  BO3ACHCTBHA  cniocoberayer
POCTY  MacChbl  BLIMBITOH  HAKHINH W
YMCHBIICHHIO  BPEMEHH  MCTCUCHMS
KHIAKOCTH.
B crarse «AsromoGui panHaTopIapsin
Tasanay dIICTEPIH TAIAY» B
H HPc:cny(imumucl«m Xyprnane  «Tpynnl |
YHHBEPCHTETA»  PACCMOTPEHA  CHETEMA
ONJIDKACHHS isHraTeneit asromoduneit.
ABTOP NPOBEJT AHAIINE CIOCO00R OUHCTK
| ABTOMOOHNLHBIX PANHATOPOR,
NPHMCHEHHE VB TPAIBYKOBKIX
koneGanmit i oumeTkn TPYOOK
PUTHATOPR, a4 TAKKS A4l ONMCAHME
IRCHEPHMEHTANILHOTO CTCHIA
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YILTPA3BYKOBOM OYMCTKH pajInaTopos.

B cratbe «Theoretical and Experimental
Analysis of Ultrasonic Cleaning of
Internal Combustion Engine Radiators
wit the Development of Practical
Recommendations» B sxypHane «Material
and mechanical engineering technology»,
aBTOp  YCTaHOBHII KpPUTEPHAJIBHBIC
3aBUCUMOCTH MEXIY YHEPrucu
yIbTPa3ByKa, KHHETHMYECKOH IHEPrueH
KUAKOCTH M DJHEPruey yHapHbIX BOJIH,
KOTOpPBIE MO3BOJISAIOT OINPEACIUTD
IHEPro3(PPeKTMBHOCTH npouecca
KaBUTALMKM M OLEHUTh JCHCTBEHHOCTH
OYUCTKH  paauaropa  yIbTPa3BYKOM.
[lony4yeHHbIE pe3yJIbTaThl
NOATBEPKAAOT BO3MOYXHOCTH
NPUMEHEHUSA METOJA YJIbTPa3BYKOBOH
OYUCTKH B paHATOPE aBTOMOOHIIS

[IpuHIMI
JAOCTOBEPHOCTH
J1OCTOBEPHOCTD
UCTOYHUKOB U
NPEAOCTABIIAEMOM
uHopmMaumuu

8.1 Beibop METODOIOTHH -
000CHOBAH WJIM METO10JIOTHS
AOCTATOYHO MOAPOOHO onKcaHa
1) na;

2) HET.

BpiOOp METOAONOrHM  HUCCICAOBAHUSA
ABJIAETCS OOOCHOBAHHBIM M TIHATEJIBHO

npopabotaHHbiM. B auccepraumoHHOIN
paboTe NpeacTaByIEHO MOCIEI0BATEIILHOE

U3JI0)KEHHE HCTIONB3YEMBIX
TEOPETHUYECKUX OCHOB, BKJIIOYAs
MPUMEHECHHE TEOPHHU noaodus,
pPa3MEpHOCTHOIO aHaJIn3a H

PETPECCHOHHOIO0  MOACIUPOBAHMUS IS
ONMHMCAHHUSI TMPOLECCOB YJIbTPAa3BYKOBOH
KaBUTALIMH. Meroauka pacuéra
NapaMeTpoB  OYHMCTKH paaHaTopoB
MoApoOHO omucaHa W JIOTHYECKH
BBITCKACT H3 TIIOCTABJICHHLIX LICJICH |
3aja4y. Kpome Toro, asTop 000ocHOBBIBaET
BHIOOP 3KCMNEPUMEHTANBHONH YCTAHOBKH,
peKHMa MPOBEACHUA HCCISNOBAHHI M
METONOB  00palOTKM  JaHHBIX, YTO
CBUICTCIILCTBYET O BBLICOKON CTEneHuH
HAY4HOI npopaboTku
METOAOJIONMUYECKOH YaCTH HCCNSOBAHMSL.

8.2 Pesynbrarnl
JIMCCEPTALIMOHHOI paboThI
MOJIY4EHBI C UCIOIL30BAHHEM

Pesynbratel  quccepraunonHoil  paGorsl
MOJY4EHBI ¢ HCNONB30BAHHEM
COBPEMEHHbBIX METO0B HAYUHbBIX
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COBPEMEHHBIX METOJI0B
Hay4YHbIX HCCIICIOBAHUH H
METOAMK 00paboTkn

HHTEPNPETAUNH JJAHHBIX C

IMNPUMCHCHHCM KOMITbHOTCPHBIX

TEXHOJIOIMH:

1) na;
2) HeT.

HCCICOBAHUM,  BKJIHOYast  YMUCJICHHOE
MOJICIMPOBAHUE, PErPECCHOHHbBIA aHATIN3
MU KpUTEPHAJIBHYIO 00padOTKY [JaHHbBIX.

ABTOp MPUMEHMII METO/IbI |
MaTeMaTUYECKOU CTAaTUCTHUKH 1A
00paboTku IKCIIEPUMEHTAIbHBIX
pE3yJibTaTOB 2 BbISABJICHH

3aKOHOMepHocTei. B pabore akTuBHO
MCII0JIb30BAIUCH COBPEMEHHBIE
KOMITBIOTEPHbIE TEXHOJIOTUM KaK IS
pacy€THBIX  3ajga4y, TaKk M UM
BU3YaJIU3aLIHH MOJIY4EHHBIX
3aBUCMMOCTEH M aHajiM3a MapamMeTpoB
yIbTPa3BYKOBOIO  BO3ACHCTBUA.  OTO
obecrneuuso BBICOKYIO TOYHOCTH
MHTEPIPETALIMK JIaHHBIX M TI03BOJIMJIO
000CHOBAaHHO MOATBEPAUTH BbIABUHYTHIE
HAYYHBIC MOJIOIKCHHS.

8.3 TeopeTndyecKkue BoIBOIBI,
MOJIEJIU, BBISIBJICHHBIE
B3aUMOCBSI3H U
3aKOHOMEPHOCTH J10Ka3aHbl U
MOATBEPXKIACHBI
IKCINIEPUMEHTAJILHBIM
MCCJICIOBAHUEM (114
HanpasJICHUH MOATOTOBKH IO
[EAarorH4YeCKUM HayKam
pe3yabTaThl JOKAa3aHbI HA
OCHOBE IEJaroru4ecKkoro
IKCIICPUMEHTA):

1) na;

2) Her.

TeopeTuueckue BbIBOIBI, pa3padOTaHHbIE
MOJICJTH, BBISBJICHHBIE B3aUMOCBSI3H H
3aKOHOMEPHOCTH B JIHCCEPTaLlHOHHOH
pabore noka3zaHbl W TOATBEPXKACHBI

pe3yJibTaTaMU IKCIIEPUMEHTAJIBHBIX
HUCCIENOBaHUNA. ABTOpPOM MNPOBEAECHA
KOMILJICKCHAs BEpH(UKaLHA
TECOPETHYECKUAX MOJIOXKEHHH C
UCMOJIb30BAHHEM CIIEHAJIBHO
pa3pabdOTaHHOI O YJIBTPa3BYKOBOI'O
CTEHA. [lonyueHHbIC

JKCIMEPUMEHTAJIGHBIC JAHHBIC HAXOMSATCS
B XOpowi€eM COrjjaCHu C pacuyCTHbIMH
pe3yabTaTaMy,  4TO  IOATBEPXKAACT
JOCTOBEPHOCTD H MPaKTHYECKYIO
NMPUMEHUMOCTD pa3padOTaHHbIX
mojenei. Hayunsie BbIBOABI 00OCHOBAHBI
HE TOJBKO  TEOPETHYECKH, HO U
MOATBEPXKACHBI AIMITHPHYSCKHM IYTEM,
4TO  CBHJCTEJLCTBYET O  BBICOKOH
HAYYHOH  LEHHOCTH  IPOBEAEHHOIO
HCCIIEIOBAHNA.

}

8.4 BaxcHble yTBEPIKIAEHHS
10ITBEPAICHBI/ YACTHYHO
MOATBEPAIEHBI/ HE

Bce BaXKHBIC HAYUHBIE YTBEPKACHHS,

NPEACTABJICHHBIE B JIHCCEPTALHOHHOIMN
padore, MOATBEPKIACHBI TEOPSTHUSCKHMH
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NOATBEPIKACHBI CChUTKAMH HA
AKTYAJbHYIO H I0CTOBEPHYHO
HAYUYHYIO JINTEPATYPY.

pacy€TtaMH, JIOTHYCCKHM AHAJIM30M H

pe3yibTaTaMu IKCIIEPUMEHTAJIBHBIX
uceienoBanuii.  ABTop  YOEAMTENbHO
JEMOHCTPHUPYET, 4TO KJTHOYEBBIC
3aBUCUMOCTH, HaIpuMeEp, MEKTY
aAMIUTATYJI0M ybTPa3ByKOBbBIX

koneGaHuii, BpeMEHEM BO3ICHCTBUA U
MPPEKTUBHOCTBIO OYHCTKH, HMMEIOT KaK
TEeOopeTHYeCKoe O00OCHOBaHHE, TakK H
IKCIIEPUMEHTAJILHOE  TMOATBEP/KICHHE.
D10 [AeNaeT BBIBOAbI JIOCTOBECPHBIMH H
npuaacT HUCCJICIOBAHUIO BBICOKYIO
HAY4YHYIO 000CHOBAHHOCTD H
NMPaKTUYECKYH 3HAUUMOCTD.

8.5 Ucnonbp30BaHHbBIC
UCTOYHHUKH JIMTEPATYPSI
NOCTATOYHbI/HE IOCTATOYHbI
JUISL JIATEPATYPHOro 0030pa.

Wcnonp30BaHHbiE B JAMCCEPTALMOHHOM

pabore MCTOYHUKH JTUTEPATYPhI
ABJIAIOTCS JIOCTATOYHBIMH 2
aKTyaJIbHBIMH. ABTOpOM

MpoaHaJM3UpPOBaH  IIMPOKHHM  CIEKTP
OTEYECTBEHHBIX U 3apyOEIKHBIX HAYIHBIX
nyOJIMKaUMid, OXBAaThIBAKOLIMX BOIPOCH]

yJIbTPa3ByKOBOH 0bpaboTky,
TEMJI000OMEHHBIX TIPOLIECCOB,
KOHCTPYKTHBHBIX 0COOEHHOCTEMN

pPaaHaTOPOB, @ TAKKE METOAbl OYHUCTKH H
BOCCTAHOBJICHHS UX PabOTOCMOCOOHOCTH.
UCTOYHUKH BKIHOYAIOT COBPEMEHHBIC
MCCIIC0BAHUSI, nyOHKaLMK B
PEMUTHHIOBBIX >XYpPHaJIaxX W HOPMATHBHO-
TEXHUYECKYI0)  JAOKYMEHTALMI0,  9TO
MO3BOJISIET YTBEPXKAATh O BCECTOPOHHEM
U 00OCHOBAaHHOM IOJAXOAE K H3y4aeMOH
npobJeMaTHKE.

Hpuaumn

NpaKTHYECKOM
LEHHOCTH

9.1 luccepraums Umeer
TEOPETHUYECKOE 3HAYCHHE:

1) pa;

2) Her.

Hucceprauus o0nanaer 3HAYMTEIIBHLIM
TCOPETHYECKHUM 3HaYeHueM. B pabore
pazpabotana u 000CHOBaHA  HOBas
MO/JIEJIb YJIbTPa3ByKOBOH OUHCTKH
pajaToOpOB HA OCHOBE TEOPHH NMONO0HS
H PazMEPHOCTHOIO aHaM3a,
YCTAHOBJICHDI KPHTEPHAIBHLIS
3ABHCHMOCTH, OMHCHIBAKOLIME
(pH3HUECKHE NPOLECCHl KABHTAMOHHOIO
BO3NCHCTBHS Ha 3ArPAZHEHHBIC

10
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nosepxHocTu. IlosyuyeHuepie Hay4dHbIE
MOJIOYKEHUS PACIIUPSAIOT TEOPETHYECKHE

NpeACTaBIICHUS 0 MEXaHU3Max
YJILTPA3BYKOBOM OYHUCTKH M MOTyT OBITH
MCI10JIb30BaHbI Nk najabHEHLINX
UCCJIEIOBAHUM B obnacTu
TEIIOMacco0OMeEHa, aKyCTO
FHAPOAHHAMHUKH 7] TEXHHYECCKOM

IKCIUTYATALMU TPAHCIIOPTHBIX CUCTEM.

9.2 Jluccepranys nMeeT
NPaKTHYECKOE 3HAYEHHE U

CYLLECTBYET BBICOKAS
BEPOATHOCTb MPHMEHEHHS
MOJIYYEHHBIX PE3YJIbTATOB Ha
NPaKTHKE:

1) na.

2) HET.

Juccepraums obnaxaer BBICOKOH
MPaKTUHYECKOH 3HAYUMOCTBIO, a
[OJTY4EHHBIC pE3YJIbTaThI UMEIOT
peaJibHbIH TOTCHIMAJI Ui BHEAPEHHUSA B
[TPAKTHKY TEXHHUYECKOro 00CITy)KMBaHUSA
TPAHCNIOPTHBIX CpencTB. Pa3zpaboTanHbiii
CrI0co6 yJIbTPa3BYKOBOMH OYHMCTKH

paguaTopoB H MPEIIONKEHHOE
obopyaoBaHue OTJIHYAIOTCS
3()(HEKTUBHOCTHIO,

YHEPrOIKOHOMUYHOCTHIO H
3KOJIOTHYHOCTBIO, 4TO OCOOEHHO

aKTyaJlbHO B YCJIOBHSX COBPEMEHHBIX
TpeOOBaHUH K HaZEXHOCTH u
pecypcod(PEKTHBHOCTH aBTOMOOHIILHOIM
TEXHUKH. Bricokas BEPOSATHOCTH
MPaKTHYECKOro MPHMEHEHHUS
NOATBEPKAACTCS  JKCIICPHMCHTAJIBHOH
anpodaneli Ha CTEHAE, a TaKKe
HaJIHYMEM TEXHHUYECKOr0 3aNaHusi Ha
BHEAPCHUE TEXHOJIOTHH B
NPOU3BOACTBEHHLIE YCIIOBUS.

9.3 Ilpennoxenus s

[MPAKTHKH ABJIAKOTCA HOBBIMH:

| ) NOJIHOCTBIO HOBBIE:
2) 4aCTHYHO HOBbIC (HOBBIMH
apisorea 25-75%);

3) He HoBble (HOBBIMH
ABNAIOTCA MeHee 25%).

[Tpennoxxenus, pa3paboTaHHbBIC B
AUCCEPTALMOHHON  padoTe, ABINIOTCS
NMOJIHOCTBIO HOBBIMH. ABTOPOM

NPEUIOKEH  OPHIMHAJBHBIH  Crocod
OYHCTKH PaJHaToOpoOB € IPHMEHEHHEM
YJIbTPa3BYKOBOH KABHTALHMH,
paspaboraHa METOHKA pacuéra
ONTHMAJIBHBIX NAPAMETPOB npouecea, a
TAKKE  CO3JIaHA  HKCNEPHMEHTAILHAS
YCTAHOBKA, HE  HMCIOWAS  [OJHBIX
AHAJIONOB B CYICCTBYIOLMX
TEXHHYCCKHX  pewenusx.  Hoswmina
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MPaKkTHYECKUX MPeIIOKEHUN
MOATBEPKAACTCA OTCYTCTBHEM  TaKHX
CHCTEM B CEpPUITHOM  OOCITyKHUBAHUM
TPAHCMOPTHLIX  CPEJCTB, a  TAKKE
BO3MOKHOCTbIO anarrratum
pa3paboTaHHOM TEXHOJIOTUH K
pa3NMuHbIM THUMaM paauatopos. Be€ 210
CBHJIETEJILCTBYET O BBICOKOM YPOBHE
OPUIrHHAJIBHOCTH U NpUKJIaHOH
LIEHHOCTH IMPEACTABJICHHBIX PELLICHHUH.

KauecTBo akageMHuueckoro

KayecTtBO akaaemMuueckoro nmnucbmMa B
JAUCCEPTALMOHHON paboTe HaxoaMTCA Ha
BBICOKOM ypoBHE. M3n0xeHue marepuana
OTJIMYACTCS JIOTUYHOCTBIO,
[OCJENOBATEIBHOCTEI0O U HAY4YHOMU
000CHOBAaHHOCTBIO. ABTOpP TI'DAMOTHO
HCIIONIb3YET TEPMHHOJIOTHIO, COOmomaeT
CTUJIb HAYYHO-TEXHHUUYECKOIr0 H3JIOKEHHUS

Al T;;:Zi;coe. H obecrieyuBaeT 4E€TKOE
TE T ; CTPYKTYpPHPOBAHUE TEKCTA.
S 2) cpenHee; AprymeHTauus MOJIOXKEHU
3) HWKE CPENHETO; COIPOBOKAAETCS TOYHBIMH
4) HU3KOE. bopMyIHPOBKAMH, KOPPEKTHBIM
MCTIOJIb30BaHUEM (opMy, rpadukoB M
Ta0JIu1I. Pabora  odopmiena B
COOTBETCTBHH C  TpeOOBaHHSIMH K
JHCCEPTALMAM, YTO CBUACTE/ILCTBYET O
{ BBICOKOM  KYJIbTYpE  aKaJIeMHYECKOro
MACbMa  H CEPBE3HOK HAY4YHOH
MOArOTOBKE COMCKATEJIS.
» [3aueqanux K . :
JUCCEPTALUH
Hay4Hblii ypoBEHB
CTaTE€H JIOKTOpPAHTA
'no TEME

12
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uccnenopaHug (B
CJIY4a€ 3aUIUTEI
JAUCCEPTALIUM B
dopme cepun
crarei
ofpuumanbHbIe
PELEH3EHTDI
KOMMEHTUPYIOT
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HAYYHBIH VPOBEHD
KX A0H CTaThH
AOKTOPAHTA 1O
TCME

—

MCCACIOBAHNS )
Jluccepranmonnas pabora Monnabaesa baypiana | puibiMOBHYA HA TEMY
«Paspaborka W wMccnenoaHue crocoba u obopynoBaHusA JUiA OYHACTKH
PaAMaTOpPOB  TPAHCMOPTHBIX  CPEACTB  YJbTPAa3BYKOM»  ABJACTCA
3aBEPIIEHHBIM HAYYHBIM HCCHEAOBAHUEM, B KOTOPOM PELICHA aKTyajibHad
M MPaKTHUYECKH 3HAuMMas 3ajaya MoBbILICHUS 3(PPEKTUBHOCTH OYHUCTKH
PaIMaToOpOB C MPUMEHEHHEM COBPEMEHHBIX YJIbTPA3BYKOBBIX TEXHOJIOTHH.
PafoTa JIEMOHCTPHPYET BBICOKMII YpPOBEHb TEOPETHYECKOH IpOpadOTKH,
HaYYHOH HOBHM3HBI H MPAKTHYCCKOH LIEHHOCTH.
ABTOpOM pa3paboraHa M 000CHOBaHa METOAMKA pacy€Ta napamMeTpoB
Pemenue YJIbTPa3BYKOBOM KaBUTALIMOHHOM OYMCTKH, I10J1y4€HBI HOBBIC 3aBUCUMOCTH
O(QHLIHAIBHOTO M MOJEH, MOATBEPKAEHHbBIE IKCICPUMEHTAIBHO. BhIBOIBI U IMOJIOKECHHA,
| PELICH3EHTA BEIHOCHMBIE Ha 3alIUTY, ABJISIOTCA HOBBIMH, 00OCHOBAHHBIMH M UMEIOT KaK
13 |(cornacHo NMyHKTY | HAYYHYIO, TaK M TPUKIAAHYI0 3HAYMMOCTL. Pe3ynbTaThl HCCIECAOBaHHA
28 HacCTOALIETO MOTYT OBITb BHEAPEHHI B IPAKTHKy TEXHHYECKOrO OOCITy>KHBaHHS
Tunosoro TPAHCMOPTHBIX CPEACTB, YTO NMOATBEPIKACHO aKTaMHU BHEIPCHMUS.
[MOJIOXKECHHS ) Odopmnenne pabdOTHI, KA4eCTBO aKaJAEMHUUYECKOro IMCbMa, CTPYKTypa

|

M3JIOKCHHA H  COOTBETCTBHE  TPEOOBaHUsAM  JUCCEPTALHOHHOIO
uccaenoBaHus Ha creneHs PhD Haxonmatcs Ha BBICOKOM ypoBHE. Padora
BBIMIOJTHEHA CaMOCTOSTENBHO, C NPUMEHEHUEM COBPEMEHHBIX METO0B
aHaM3a U 00pabdOTKU HAHHBIX.

Ha ocHOBaHMM M3JIOKEHHOrO AUCCEpTALMOHHAs padoTta COOTBETCTBYET
TpeOOBaHUAM, NPEABABISAEMBIM K JUCCEPTALIMAM HA COMCKAHHWE CTETICHH
nokrtopa ¢uiocopuu (PhD) no cneummansroctu 6D071300 — Tpaucnopr,
TPAHCIIOPTHAs TEXHHKA M TEXHOJOIHH, a €€ aBTop — MonnabaeB baypxan

[ BIIBIMOBHY — 3aCITY>KHBAET NPUCYXACHHUS YKa3aHHOH HayYHOH CTENEHHU.

OdunuaibHbIi peUeH3eHT:

PhD, acconuupoBanubii npodeccop
kageapol «T'pancnopraas HHKEHEPH,
HAO «Espa3uiickuii yHUBepCHTET
umenn JLH. I ymuienay

banatexosa K.I'.
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