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Kpurepun CoorsercrBr{e KpuTepr{flM

(neodxolzMo orMerrrrr oArrrr
rr3 BaDr,raHron oreera)

O6ocnonaHrre rro3r{urlr{
o{uquanrHoro peqeH3errra

I Teua Aucceprarlr4r{
(na Aary ee
yrnepx4eurar)
cooTBeTcTByer
HaIIpaBneHIrrM
pa3Br{Tprr HayKr4

uluttu
rocyAapcTBeHHbrM
rporpaMMaM

1.1 Cooreercrsrle
lpuoprrTeTHbrM HarrpaBneH[fM
pa3BvTr4fl HayKr4 Vrrwr

f ocyAapcrBeHHbrM rrpofpaMMaM
1 ),{ncceprarlr{q BLmoJrHeHa B

paMrax rrpoeKTa znra qenenofi
flporpaMMbr, $uuancupyeMoro
LI3 rocyAapcrBeuuoro 6roAxera
(yrasarr Ha3BaHr4e v HoMep
npoeKTa rrnfi nporpauurr)
2) [uccepraqus BbrrroJrHeHa B

paMKax apyroft
rocyAapcrBennofi fiporpaMMbr
(yxasarr Ha3BaHr4 e nporpaunnr)
3) flr,rcceprarlr{r coorBercrByer
Ilpuopr.rTeTHoMy HarrpaBJreHr4ro

pa3Br.rTr{f HayKr4,

yrBepxAenHoMy Brrcrueft
Hayqno-Texnuqecroff
rour.rcczeft npz llpanureJrbcrBe
Pecuy6nraxr.r Kasaxcran
(yrasarr nanpaueuue)

,{uccepraquoHHa.fi pa6ora Ha reMy
<fu4po4ranaMrdKa, TelJroMaccoo6rr,reH ra

rrbrneynaBnlrBaHr{e B oAHo3oHHbrx vr

AByX3OHHbrx KOMOLIHLIpOBaHHbIX

Ta3OOIIIIICTHbIX aflflapaTaD) BbInOJIHeHa B

HAO
yHr4BepcureT

IOxno-Kasaxcrascxzff
uM.M.Ayesoea

(yreepN4e na 24 .12.2020r. ).
Teua Aracceprarlzr4 coorBercrByer
npl4opr4TeTHoMy HarrpaBneHr4ro pil3BlrTHfl
HayKr.r, yrBepxAeHHoMy Buclreft
HayqHo-Texnuqecxoft roNrracc[eft rlpu
flpanurenrcrse Pecny6rurxn Kagaxcran
rro rrpnopr4Tery <<Paqnonalrnoe
IICrrOJrb3OBaHr,re BoAHbrx pecypcoB,
xr{BoTHoro v pacTprrenbHoro :[lLrpa,
SKOJIO|I'ID), IIO C[equaJrr{3r{poBaHHoMy
HayqnoMy HanpaBJrennro <Cucreurr
oTII4CTKI,I CTOTIHbTX BOA, Ia3OOqI{CTKI4 LI

rrbrneynaSnvtBaH\r fl>> .

fiuccepraryur. BbrrroJrHgHa B paMKax
rrpoerra 4P09260240 <Pa:pa6orra
cnoco6a Br{xpeBoro nsauuo4eficrBlrfl
TIOTOKOB C BO3MOXHOCTbIO

pefyJrr4poBaHlrr TeMrrepaTypbr B 3oHe
KOHTAKTA U CO3,IIAHI,IE HA ETO OCHOBE

cr4creM ra3oorrr.rcrKr4)) Ha 202I-2023 r.r.

2 BaNuocrr
HayKr{

nnfl Pa6ora BHocr4T cyr{ecrnennrrfi
BKJIaA B HayKy, a ee BaXHOCTb

xopomo pacKpbrTa.

,{uccepraqr{oHHrur pa6ora BbrfroJrHeHa Ha
xa(fegpe <TexnoloruqecKrle Marfir.rHbr rr
o6opy4onaHue> HAO IOxno-
Kagaxcrancxuft yHr,rBepcr{Ter }rM. M.
Ayssona.
Pa6ora Buocrrr cyrqecrBeHHrrft nrna4 e
HayKy, a BaxHocTb Ar4ccepTarl[oHHoro
r.rccJreAoBaHr.r{ AOCTaTOqHO rrOnHO

pacKpbrTa aBTopoM.
llpegnoxena ruaccra(praraqrar

oAHocTyrreHrraTbrx r,r AByxcTyrreHr{aTbrx
TerrJroMaccoo6uennrrx u
rrbrneyJraBWrB aroullrx a[[apaToB,
ocHoBaHHarr Ha aHaJrr.rce cyilIecTByroqux
MexaHI43MoB B3al4Mo.rleitcrsug, noroKoB.

.{era-urnuft aHaJrr43 cyrqecrByrou}rx



MexaHr{3MoB r4 rax KoM6r{Harluft nprnen
T€IKx(e K co3A€lHtrro l{oBhrx roncrpyrquft
fa300qI,IcTHblx affrapaToB c
,4ByxcTopoHHtrM rroABoAoM fa3OBOfO
IIOTOKa, AByxcTyrreHqaTBrx a[[apaToB
yAapHo-Br{xpeBoro vr qenrpo6exno-
BrlxpeBoro Aeficrsfis.
flonyuennrre B pa6ore pacqerHbre
3aBLICI{MOCTLI

OCHOBHbIX

xapaKTepr{cTlrK,

rro oflpeAeneHr.rro
fI{ApoAHHaMr.rqecKux

rrapaMeTpoB
TerrJloMaccoo oMeHa I{ nblJreynaB ITI4BaIi.VTA

o6o6rqenubre B r{Hxeuepnbrx ruero4rarax
pacqeTa v peKoMeHAarI[r4 IIo
rrpoeKTr,rpoBaHr{ro v SKCnJryaTarIr{r{
co3.qaHHhIX a[[apaToB I4CIrOJrb3OBaHbr

An.'I lI3roToBJreHI4r rlpoMbrrllneHHbrx
o6pasqos.
OcnosHrre pe3ynbrarbr, ilolyqeHubre B

xoAe raccJreAoBaHrlfl, ouy6nuronanH s 30
cTaTbflx: B HayqHbrx xypHanax,
peKoMeH.qoBauHbx KOKCHBO MH vr

BO PK 2 crarsu, Ha MexAyHapoAubrx
ron$epeuqusx 17 crareit u 2 cturr:a,
BxolsIqre B MexAyHapoAHyro 6rey
AaHHbrx Scopus.

3. flplrnqran
CAMOCTO'TEJIbHOCT

VT

Yponenr caMocrorreJrbuocrr.r :

1) Bncoxuft
,{nccepraqrroHHar pa6ora A6xan6apona
A.A. IIpeAcTaBffeT HayqHo-
LICCJreAOBaTelrcruft TpyA c BbrcoKr{M
ypoBHeM CAMOCTO'TEJIbHOCTII.

CallocrosreJrbuocrb aBTopa
3aKrroqaercr B auaJrr{3e roucrpyrqufi
Anfl [poBeAeHr4t IIpoqeccoB
Terr JroM acc o o 6rra ena I.I [brJreynaB lrkrBaHvrfr .
14 r4crroJrb3oBarrHbx rrpu gToM

Mexanra3MoB Anr ranrencra$uKarlzr4
IlpoqeccoB, MeroAr4Kax r.rx pacqeTa;
parpa6orre HoBbx roncrpyxquft
ra3oorrlrcTHbrx a[napaToB; rrpoBeAeHr4r,r

9KC[epLIMeHTaJIbHbX raCCIe,{OeaHUft
f I/tAp O,4I4H aIuLIKlI, xapaKTeplrcTHK
Te[JloMaccoo6ueua r{ rrbrJreyJraB lraBalrrt ;
loJryqeHr,ru pacqerubrx ypanneuuft vr

MareMarr.rqecKr{x uo4enefi; paspa6orre
peKoMeHAarluft no [poeKTr{poBaHr.rro ?r

9KCrrJryaTarlr{r4 rrpe,4noxeHHbrx
afilapaToB; B rrpoBeAeHriM rrpoBgpKr4
IIoJlyqeHHbrx pe3yJrbTaToB B

IIpOMbIrlneHHbIX ycJIOBI{rX.
4. IlpranqrEn

BHyTpeHHero

EAI,IHCTBA

4.1 O6ocnoBan[e aKTvnJrbHocru

Ar4CCepTaur,ru:

1) O6oqrosaHa

Axrya.urnocrb reMlr Ar{cceprarlraonnoft
pa6oru o6ocnosaHa, TaK rax pa6ora no
coAepxaHlllo cooTBeTcTBYeT



lpuopplTerHblM HalrpaBJreHrfiM pa3Bfr"firs'

HayKr.r PK.
B pa6ore fipoBeAeubr rrccneAoBalil{t

TA3OOIII,ICTHbIX AIIIAPATOB, I{MEIOWX

urrrpoKoe paclpocTpaHelrue B

TEXHOJION4TIECKI4X CXEMAX OqITCTKI'I TA3OB

Ha rIpoMbrIlJIeHHbrx rIpeArIprIfiTI'Irx. flpu
9TOM rlpeAnalraeMbre KoHCTpyKTI[lI

arrnaparoB 3HaqlITeJrbHO

ycoBepllreHcTBoBaHbr, IITO ITo3BOJII{I0

cHlI3lITb glrepro3arpaTbM noBblcllTb

e(p$errunnocrt IrPoBoAIrMbrx

,{uccepraqur A6xan6aPora A.A.
cocrollT lI3 BBeAeHnfl, TrflTVr pa3AenoB kl

saKrroqeulls. B ngPBoM Pa3Aene

ArrccepTarlull npeAnoxeHa

ruaccr(puraurax auraparoB AIrs

rrpoBoAeHUS llpoqeccoB ra3ooq]IcrKpl rI

reunoo6uena, rrPoBeAeH arraurtr3

KoncrpyKrlllfiM, rlpllHqlury 4eftc"tr:,rs' r1

MeroAlIKaM pactleTa oAIrocTyrIeHrIaTbD( r,l

arr[aparoB c peryJlffpuo pa3Melrlennofi

naca.urofi.
Bo BTopoM Pa3AeJIe orrficaHbl

SKCrIeplIMeIrTtuIbHbre ycTaHoBKIr vr

MerogllKlr rlpoBeAeuut I{ccJIeAoB arruit.

B rperbeM pr qerBePToM Pa3AeJIax
rrp?rBeAsubr pe3ynbrarbl .ra6oparopurx

TerrJroMaccoo6uesa u rlbrneynaB lrvn,autrfl'

arnapara c peryJIffPHo Pasueueuuoft
nacaAroft lr AByxcropoHHlIM rIoABoAoM

ra3oBofo fioroKa, AByxcTylreHllaTbrx
anflaparoB yAapHo BI4XpeBOro Lr

rIlrKJroHHo BllxpeBofo ,4eftctnrax, a

TaKxe Mero,4lIKlI I,rX pactlera.

B ngrou pa3Aene Aarrbr peKoMeHAarIulI

no npogKTllpoBarruro v SKCrIJryaTarIHI4

ra3ooq[crHBrx aflflaparoB ]I rIpI{BeAeHbI

VIs gToro cJleAyer, rITo coAepxaHl{e

Ar,rccepralll{I4 IToJII{OCTbIO OTpaxaer reMy

4.2 Co,4epxaulle AI4ccePraqI'Iu

orpaxaer reMy Allccepraufi lI :

1) Orpaxaet

I{eru u 3a,qa!Il4' lI3JIoxeHHbIe

AOKTOpaHTOM, coorBercTByroT TeMe

Ar4ccepralluu. I{emn Allccepraquonnoft
pa6otrr fiBJutercr paapa6otra HayrrHblx

4.3 I{enr u 3aAarrv

coorBercTByloT TeMe

A[CCepTaIIr4lI:
1) coorse:rcrsyrcr



t( fibrneynaBnvrBa]F'urs. lI TerrJroMaccoo6MeHa
B O,{HOCTyrreHrraTbIX r{ AByxcTyneHararbrx
a[flapaTax, co3AaH]re HayrrHo-
o6ocnonannsrx Mero.qoB pacqera,
pexonaeu4aquft rro gKcrrnyararlrm vr

rrpoeKTr{poBaHprro yr BHeApeHrre

paspa6orannrrx a[[aparoB B

ilpoMblIIrJIeHHocrr4.
B Ar.rcceprarlIau AnA perrreHr4fl

frocraBJrennofi qenu peilreubr rrrecrb
ocHoBHbrx 3aliaT{, KoTopbre rroJrHocTbro

cooTBeTcTByroT TeMe .[rrccepTauun.
4.4 Bce pa3,uenbl ?I rIoJIoxeHI{t

ApICCepTarI[r4 rorl4rlecKl4
83AI,IMOCBf3AHbI:

1 ) nomrocrbro B3aI{MocBs3aHbI

Bce pa3Aenbr vr BbrBoAbr

Ar{cceprarluonnoft pa6orlr [onHocrbro
83aUMOCB.tr3aHbr.

[.trx co3.uaHHbrx Ha ocHoBe
xraccu$uxarllrn Te[Jronraccoo6rr.reHHbrx r4

IIbIJIEYJIABJII{BAIOIIIIIX a[[apaToB,
pffipaoorar{br gKcrrepr,rMeHTaJrbHble

ycraHoBKr4 u no4o6panrr MeroAr.rKr4

lpoBe.qeHus uccre4onanHfi ocHoBHbrx
fr,rApoAlrHar\4uqgcKux xapaKTeplrcTr{K,
rrapaMerpoB TerrJroMaccoo6naena u
rlbrJreynaBnvrBauvrs.. llpone4enrr Bce

neo6xogunarre prccJreAoBaHr{r, Koroprle
TTo3BoJILIJIII fiOJryrrr{Tb LrHXeHepHbIe

MeTOAr.rKpr pacqeTa Ir peKoMeHAarlr{r4 no
rrpoeKTr.rpoBaHprro. CogAanrr o6pa:uu
alnapaToB, rrporreArrrr{e npoBepKy B

onbrTHo-[poMbrrrrJreHHbrx ycJloBrIsx 14

Koropble B Aarurefiruelr BHeApeHbr B

nPOMbIIIIJIeHHOCTLI.

4.5 llpe4noxeHuble aBropoM
HoBbre peilreHr{r (npununnu,
uero4rr) apryMeHTupoBanbr vr

orleHeHbr fro cpaBHeHlrro c
I,I3BeCTHbIMI,I peUreHI'ISMI4 :

1) r<prru.recKufi auanus- ecm

llpu paspa6orr<e HoBbrx roncrpyrqufi
TerrJroMaccoo6naeHnrx kr

rrErneynaBnHBaloulrlx anIIapaToB
(nareHrrt PK JS143l, 35809 u 33662)
fipeAnafaeMbre peureHr{r cpaBHr4Banvcb c

Apyfr{Mr{ KoHcTpyKrlprflMk\ B3rTbrMr,r 3a

aHarrofpr r4 rrpororlrnrr c o6ocuoBaHr{eM
[per.rMyrrlecTB.

3rcuepurraeHTaJrbubre AaHHbre annapara c

AByxcTopoHHuM rroABoAoM fa3oBoro
noToKa aHanrir3I4poBaJll,Icb B

COIIOCTaB'IeHLIU C pe3yJIbTaTaMLI,

noJryqeHHbrMfi AJUr a[[apaTa c
oAHOCTOpOHHpTM IOABOAOM TTL3OBOTO

noroKa. Ana,roruqnbre colocraBJregl4{ c

KpIATI4qeCKI4M aHanH3OM BbrrrOJrHeHbI Ang
HacaAoqHblx 3oH c pa3nprqHbrMr4 TIrnaMI{
HACA,IOTIHbIX SJIEMEHTOB

AByXCTyrreHqaTbx annaparoB yAapHo-
BlrxpeBoro v qrilKJloHHo-Br4xpeBoro



AeftcrBl{f,.
Aanurre noJIyqeHHbIe B xoAe

npoBeAeHLIS IlpoMbllflneHHbrx

racnrrranraft AByxcryrleHr{arbx
a[[apaToB yAapHo-BllxpeBoro kr

rIr{KJIoHHo-Br{xpeBoro 4eftclrlfl'
corlocTaBneHbl c .uaHHbIMlI 3aMeHqeMbIX

arraparoB - TIoJIrIM (fopcyuounrnr't

crpy66eporr,t vr HHePIrr{oHHo-

ryp6ynenrnblM anrlaparoM.

HosflgHa Ka)4{ofo Hayrrnoro pe3ynbrara
(uonoxenrar) He Bbr3blBaer coMHeHlIt,

TaK KaK AaHHbre pe3yJlbrarbl (uayuurte
uoroxenras) floJryqeHbl c

?rcrroJrb3oBaHlleM arlpooupoBaHHblx kr

xoporuo 3apeKoMeHAoBaBIrIux ce6q

MeroAoB plccrleAoBauux, 6asupylorc{ Ha

AaHHETX, flonyqeHHbrx c [pI4MeHeHI4eM

r43BecrHblx ra o6qenpl,IHtrblx n Aannofi
o6nacru MeroAoB gKcrIepI'IMeHTa.

ruaccuQraxaqnu oAHocryrleHqarblx Lr

AByxcTyrIeHrlarbrx
TenJroMaccoo6uennrrx kr

.rrBJlrerct Bo3MOXHOCTb CO3AaHI{S HOBbIX

KoHcrpyKIIIlff, npuuepoM qero cJryxar
paspa6oranHble aBTopoM alrflaparbl AJIfl

rrpoBs.ueHl4t rpoqeccoB a6cop6qur'r n
rrbrneynaBJIL[BAIJI1\fl ,

uareurauu PK.
HonusHoft ypanneuuft Anr Pacrlera

TerrJloMaccoo6uesnrx xapaxrepl4crl4K I'I

rrapaMeTpoB nblJleynaB IfirBaHrts frBlrqercs-

TO, IITO OHI4 YTII'ITbIBAIOT

3aKoHoMepHocrl4 esafiI\aoAeftcrBll.n

nuxpeft, 6a^:upyrcrcr Ha 3aKouax v
orKpbrrllf,x e o6racru MexaHlIKI4 ra3a u
XI'IAKOCT}I, II4APOAI'IHAMUKII, MACCO- V

5.1 Hayunrre pe3ynbrarbl Yr

TIOJIOXEH}Ifl SBT'K)TC.ff TTOSrtMpI?

1) uomrocrrro nonrre

llpranqun uayunoft
HOB}I3HbI

Hayunrre p$ynbrarbr, BbIBoAbr n

3aKrroqeHl4e, npeAcraBneHHble B

.{}rccepralluonnofi pa6orc .uBr.rrorct

HOBbIMI,I, TaK KaK [OnyareHbl anfl
annaparoB, KOHCTpYMUIa KOTOpbIx

3aIuu[IeHbI narenraura PK.
Pesynamaml: llPegloxeua
rnaccuQnraqufl TenJlotr,laccoo6ueHnblx I4

ubrneyJIaBJII,IBarOqI4X alllapaToB,
I,TMEIOT${X OAHY 14 ABE CTYTIEHil

a raKxe oAHy I,IIH HecKoIIbKO

5.2 BrrsoArr .quccepTallull
fiBJI'IOTCff TTOErrMU?

1) nonnocruo Hoerre



3OH

MexaHIi3MoB B3ar.rMoAeft crsus rroroKoB I

Pesynumam2:
TEXHOJIOTI4q9CKPIE

flpuee4eHrr
cxeMbI

3KC[epLIMeHTaJIbHbIX yCTaHOBOK vI

MeTOAraKr.I npoBe.UeHr{r UCCre4OnanUfi
flrApoAlrHaNrr4qecKprx xapaKTeplrcTr,rK,

roe(pQnqueHroB MaccoorAaqu s ra3osofi

$asevrerlJloorAarrr,r,araKxte
e(f (perrunnocrr4 rbrJreyJraBnlrBaHr4r ;
Pesynamam3:
SKCrrepHMeHTaJIbHOe

llpone.qeno
uccne.rloBaHI4e

rr{ApoAr4uaMlrrrecKux 3aKoHoMepnocrefi ,

uaccoo6rueHHbrx xapaKTepr{crr{K 14

IIapaMerpoB
oAHOCTyrreHrraToro

nblneynaBnr4Ballvrfl

AByX3OHHO|O

arrapaTa c perynflpHo pa3MerrIeHHoI4

naca,qrofi 14 AByxcropoHHlrM rroABoAoM
fa3oBofo u r4x pacqeT;
Pezynumamtt 4 u 5: llpone,qenu
gKCneplIMeHTaJIbHbIe prccJreAoBaHl4t

rr{ApoAr4HaMraqecKnx 3aKoHoMepuocrefi ,

TenJroMaccoo6uennrrx xapaKTepr{crprK r{
napaMeTpoB tIbrneynaBnvBaIJilA

AByxcryrreHqaTofo anlapaToB yAapHo-
BI'IXPEBO|O PI III{KJIOHHO-BI4XPEBO|O

Aeftcrslas r4 r4x pacqer;
Pesynumam 6: Paspa6oranu
peKoMeHAarlr4r4 no rrpoeKTr.rpoBaHr.rro 14

3KCnJryaTarlr4r4 rrpoMbrrrrJIeHHbIX

oopa3rloB arraparoB Anfr IIpoBeAeHus
npoqeccoB TerrJroMaccoo6ueua fi
NbIJIEYJIAB'I]dBA]HVIfl :

Pesynumam 7:
rrpoMblrlneHHbre

Paspa6oranrr
o6pasuu

AByXCTyrreHrraTBrx anlapaToB IIr4KJroHHo-

BuxpeBoro v yAapHo-BnxpeBofo
geftcrnur, Koropbre BHeApeHbr B

TEXHOJIOIUqECKI4X CXEMAX OTII4CTKPI IA3OB

na AO <Axrro6nncxufi sanoA xpoMoBbrx
coe.uunenraff>.

5.3Texnu.recKr{e,
TeXHOJIOIUqoCKLIe,

SKOHOMI4IIECKKTE VIilVI

ylpaBneHqecKlre pelreHr,rt

'BJI'IOTC' 
HOBbIMPI I1

o6ocHoeaHHbrMlr:
1) IIOJIHOCTbIO HOBbIE

Texuuqecrrae kr rexuoJrorurlecKr,re
pellreHra_fl , ocHoBaHHbrs Ha BbmoIHeHHbrx
uccJleAoBaHurx TeopeTr{r{gcKoro vr

SKCrrepr.rMeHTaJrbHoro xapaKTepa
tBr;{rorc-s HoBbIMr,r u o6ocnonaHHblMlil,
TaK KaK IIOJIyqeHbl l.ns. anlapaToB,
3arrlr,rqeHHbrx naTeHTalnlI1I PK Ir KoTopbre

.40Ka3anr4 Bo3MOXHOCTb CHI4nteHIAg

oHepro3arpar vr pocr e(pQerrueuocru
flprr [poBeAeHr{r4 npoqeccoB
KoHTaKTHoro reuloo6uena.



Maccoo6MeHa lI TIbIJIeyJIaBJIIIBaH]IJ{.

6. O6ocnosaHHocrb
OCHOBHbIX

BbIBOAOB

Bce ocHoBHbre BLrBoAbr

OCHOBAHbI HA BECOMbIX C

nayunofi TorIKIa 3peHut

AoKa3aTeJIbcrBax

AocTarorIHO
o6ocnosagrr

rv6o
xopomo

flonyuennrre aBTopoM HayrlHbre

pe3yJlbraTbl, a TaKXe cAenaHHbre BbrBoAbI

fi 3aKJIIOrIeHufl AOCTaTOqHo xopomo

o6ocnosausr. flocraeneHnrre

AOKTOpaHTOM B AlICCeprauI',{oHHOM

lrccJIe.IIOBaHI4rI IIeWI ,4OCTrIrHyrbI, a
gANAq:/r IIOJIHOCTbIO BbIIIOJIHEHLI.

Brrno4sr orpaKaror rlocileAoBareJlbuocrb
BbmoJrHeHI,Ir pa6oru kr [poBeAeuubrx

uccJIeAoBaHI,Ift r xopoqq lqeggeeg4g,-

l. I Ouronnrre I Heo6xoAuruo orBerl{rb Ha

I noloxenux, I clelyroruue Borlpocbl Iro

I nrmocnrtarre na I raxaouy rIoJIoxeHI'IIo B

I galrnrv I orAenrnocua:

I I 7'1 fiorasauo rlril norloxeuue?

I | 1) 4orasano;

I I 2) croPee AoKa3aHo;

I I 3) croPee He AoKa3aHo;

I I 4) ne 4ora:auo

I I 7.2 fisnserct nu rPLIBIaalu*ru?

I | 1)aa;
I | 2)ner
I lT3flsn'nercn'r'rnos'M?I I l)aa;
| | 2)ner

I I 7'.4Yposeub trnnrPuMe'e'Pls:

I I 1) Yerrr;
I I 2) cPenuuir;

| | 3) urraPoruft

I I 7.5 florca:ano tlr{ B crarre?

I I l)aa;
I I 2)ner

Ang 3alrlr4Tbr Ar4uuePr4r-{r

c(fopnryurapoBaHbl ocnoBHbre

rroJroxeHllf, KyAa BKIroqeHBI

ruaccu$rnxaqua oAHocryrleuqarblx vr

AByxcTyIIeHrIaTblx
TerrJloMaccoo6naennrrx tl

rrbrnoynaBnHBaroIIIpIx aflrlapaToB,

paoqeTHble 3aBLICPIMOCTII Ans

OnpeAeneHllfl rI{ApOAI{HaMLIqecKI'Ix

xapaKTgplICTlIK, rlapaMeTpoB

TennoMaccoo6uena I4 rIbIneyJIaB IrvrBanufl ,

NOJTIIEHHbIE ANf, OAHOCTYIIEHIIATOTO

afl[apaTa c .[ByxcTopoHHI4M TIOABO'{OM

ra3a, AByxcryrleHrlarblx arrlaparoB

yAapHo-Br.IxpoBofo vr UIIKJIOHHO-

Br4xpeBoro geftcrnrax, MareMarutlecKrle

MOAenll ryp6yreurnoro !1

auS$ysnouuoro ocax,{eHl'Ifl r{acrflIl B

nacaAo.ruoft 3oHe, qenrpo6exnoro u

I,IHEPq}IOHHOIO OCAX{AEH}I' qACTI'IU I

urarnounoft cryrleHla arlnapara.

7.1 Aora:ano JILI IroJloxeuue?

1) aoragano
7 .2 flsrxer. cfl orr4 rPranualrnrru?
2) ser
7 .3 flsfisercfl lrkr nosrrM?
1) sa
7.4 Yponeub An-r [PIlMeHeHIrfl:

3) ruupornft
7.5 .Ilora3aHo JILI B crarre?
1) aa

8. flpuuqun
AOCTOBepHOCTII

,{ocronepnocrr
I4CTOTIHUKOB II
rrpeAocraBn.f,eN4Oft

ranSopnraqrau

8.1 Brr6op MeroAoJIorI{I'I

o6ocuosag urlwt MeroAororl4s

AocraroqHo noApo6no orrflcaHa

1) ga

[ucceprau]IouHoe I4ccJIeAoBaHI'Ie

BbIIIOJIHEI{O C I4CTIOJIb3OBAHUEM

coBpeMeHHbrx rexHoJlofllqecK[x vr

alurrrrr4.c{ecKux MeroAoB Ha 6ase HAO

IONno-Kasaxcrancruft yullBepcfiTer

rau.M.Ayssosa. B xoAe l{ccne4or,ar,ntrr u

SKCIIepI4MeHTaJIbHbIx oIIbITOB

lrcrloJlb3oB aJrtrcb orralu6poBauHble
nprE6oprr. SxcnepuueHTbl I4 l43Mepenus

rrpoBoArlrll{cb B coeIEgIgM4-- J



I

<<3axononr o6 o6ecue.reHr.ru err4gcrBa
usuepenuft)), KJracc rorrHocru npu6opon
coorBercrByror rpe6onanu.arr,r.

Bu6panurre Merogbr r43Jroxenbr Bo

eropofi rJraBe Ardcceprarlr4rr.
Mero4ororrrs .{uccep:raqnonnofi pa6orrr
rrocTpoeHa Ha IxupoKo rr3BecTHbrx u
anpo6rapoeaHHbrx HayrrHbrx rroAxoAax.

8.2 Pesymrarrt
Aprcceprarluonnoft pa6orrr
IOTYIIEHbI C LICIIOJIb3OBAHI,IEM

coBpeMeHHbrx METO.IIOB

HayrrHbrx I{ccneAoBaHI{\4 U

MeroAraK o6pa6orxra vl

r,rHTeprrpeTaur,rl4 AaHHbIx c

rrpHMeHeHraeM KoMrlbrorepHbrx
rexnonoruft:
1) sa

IIp, BbrrroJrHeHr{r{ AprcceprarlpronHoff
pa6omr 6r:rnu rlc[oJrb3oBaHrr npu6opu,

pr KoMrrbroTepHble
fuApaBnuqecKoe

corrpoTuBneHlre arrnapaTa lr3MepfiJlocb

arE(f(fepeuuuarrbHbrM MaHoMerpoM vr

KoHTpon[poBi]Jrocb upu6oporra rvrfra

ACP. fasoco.uepxaHr,re orpeAenrrJlocb
pacqerHbrM rryreM. Ans npoBeAeHr,r{
I,ICCJIEIOBAHIII4 roe(p([uqueuroB
MaccoorAaqu B rasoeoft Sase
LIC[IOJIb3OBUIaCb IIIpIpOKO IIpLIMeHteMag
MeroAr.rKa arua6aru'tecKoro lrcfiapenvfl
BOAEr B BO3.4yX, A l.rrfl r4CCreAOBaHus

ros(f (f raqueHroB TEIITOOT.[ATII4

H3Mepsnocb froJre TeMlepaTyp, Arr rrefo

ycraHoBKa 6rma yKoMrrneKToBaHa

pryTHbrM14 TepMoMerpaMr4 lr
lcuxpoMerpauu Accuana.
SxcnepunaeuTbr fro ofipeAeneHuro o6rqefi
e(p([erruenocru rlblneynaBnvBalJr4fl

npoBeAeHbr c lrcnonb3oBaHlreM MeToAa

BuyrpeHHeft $unrrpaqr4r,r c aJrJroHXzlMIlt,

a npr r43yrrgnlrr.r (fpaxqraoHnoft
e(p(perrHnnocrra lpr.rMeHqnct
ceMl,Icrynenqamrft r.rMrraKTop co
oABOeHHbIMT{ CTyneHflMIr.

METO.III4KI4

TexHoJroruu:

8.3 Teoperrauecrue BbIBoAbI,

MOAEJII4, BbIflBJIEHHbIE

B3AI,IMOCBfl3I{ T1

3aKOHOMepHOCTT{ AOKa3aHbI tr
IIoATBepxAeHbr
SKCrr epr{M eHTaJrbHbrM

rrccneAoBawreM (artq
nanpanrlenraft [o.qroroBKl,I rro

pe3yJrbTaTbr .qoKa3aHbr Ha

ocHoBe ne.{arorurrecKoro
srcnepuuenra):
1) sa

ne,[arorurqecKuM HayKaM }ICIIOJIL3OBAHbI

TeopernuecKue BbrBoAbr r.r BburBJreuHbre

3aKOHOMepHOCTT4 AOKa3aHbr Yr

rroATBepxleHbr cneAyrour,rMr{
OcHoBHEIMI{ SKCrrepr4MeHTaJrbHbrMr{

uccJre.rloBaHufl;t''{vt.

llpn nonyueHr{r{ ypaBuenrafi Anfl pacqera
fuApaBnr,rqecKoro colpoTlrBneHr4r pr

Korr4rrecrBa y4epNHnaenroft )nr4Arocrrr
pe3ynbrarbr

3Kc[epuMguTaJrbHbrx raccreAosaHuft pl

ycTaHoBneHHbre 3aKOHOMepHOCTT4

nsaulro4effcrBlrs nuxpeft n o6reue
peryrrpnoft rpy6uarofi HacaAKr.
Pac.{erHsre ypaBHeHu-tr rraApaBnutrecKofo
corrpoTr{BneHr4s rrpu ABr.rxeHr4}r
TelrJroHoc[Tens BHyrpra rpy6 yqurbrBaror
IIOTEPrI AABJIEHU' HA TPEHIIE I,I MECTHbIE



corlpoTuBnelJurs..
llpu norryueHr.u4 ypaBnenufi Anr pacqera
rcoe$(purlueuToB MaccoorAaqfi s ra3osofi
6ase r4crroJrb3oBaJrlrcb pe3yn6Tarbr
SKCrrepr,rMeHToB 14 Ar{ccranaTr,rsHrtrl
rIoAXOA, A r,rcxoAs vI3 aHaJrofupr
npoqeccoB TefrJro- n rraaccoo6uena,
rolyqeHo ypaBHeHlre AJrfi pacqeTa
roe(p(f uqueHroB rsnroorAaqil.
C ucrroJrb3oBaHr,reM ryp6ynenruo-
gra$SyszoHHofo MEXAH143MA

yJIaBnr{BaHr4f TBepAbrx qacTr.rrl Ha KanJrrx
)KI4.qKOCTI'I AaHO MaTeMaTI'IqeCKOe

OIIIICAHI4E TypoyneHTHoro vr

ara$frysuoHHoro ocaxAeHr{fl rBepAbrx
rracTrrrl B 3oHe y4apa v peryJrflpHo
pasruerueunofi
I,ICNOJIb3OBAHI'IEM

HACAAKI,I. C

ueHrpo6exno-
uH eprlr4o HHoto M exaHr,r3M a yilaB JrvrBalJvrs.

TBepAbrx rracTr{rl AaHo MaTeMaTr4rrecKoe

olIIcaHue qenrpo6eNuoro kr

r{HepquoHHoro octl)KAeHr{r qacTr4u.

8.4 Baxnrre yrBepxAenr.rt
NOATBEPX,IIEHbI CCbIJIKAMU HA

aKTyanbrryrc v AocToBepHyro
HayrrHyro nr.rTeparypy

Bce yrBepxAeHlrr, BbrreKilorqtre r{3
pe3yn6TaroB BbrnoJrHser{oft pa6orrr
noATBep)KAeHbr ccbrJrKar\{u Ha

.qocroBepHyro HayqHyro Jrr.rreparypy.
llpn sroM rrofiyqeHHbre p*ynbrarbr
aHaJIpI3rIpyIOTCf B CpaBHeHLIU C

I,I3BECTHbIMII .IIAHHbIMI,I.

8.5
LICTOqHI4KI4

IrlcuomsosaHHbre
Jrr4TepaTypbr

AOCTaTOqHbT .4JUr nr.rTepaTypHoro
o6sopa

Bcero B Ar{ccepraqraounofi pa6ore
HcrroJrb3oBaHo 120 rrcroqHr.rKoB
Jrr4Teparypbr.

.40cTaroqHo
3ro KoJrr{qecrBo

I.rrfl [poBe.qeHHolo
nr4reparypnoro o6aopa.
Ccrurru Ha HayqHo-TexHr.rtrecKyro
nl{TepaTypy BKJIIOqaIOT I4CTOqHLIKI{,

Koropbre ony6nuroraubr B peftrranronrrx
OTETIECTBEHHblx xypHanax
peKoMeHAoBaHHbrx KOKCHBO MH pr

BO PK u sapy6exurrx HayrrHbrx
IcypHaJrax, BxoArrrllrx B 6ary 4annrrx
Web of Science v Scopus. I4\,rerorcs
ccBrJrKrr Ha sapy6exnrre vr

oreqecrBeHHErg rrareHTbr, MoHolpa$uu,
yve6nraru, crarbr,r prg MarepnanoB
MexAyuapoAHbrx ronib epenqufi .

9. llpunqun
uparrrauecroft
IIEHHOCTI4

9.1 ,{uccepraqux r.rMeer

TeopeTr.rqecKoe 3HaqeHr4e :

1) sa

,{uccepraqrar }rMeer
TeOpeTLIqeCKOe 3HaqeHLIe, TaK KaK
coAepxr{T co3AaHHyro xlaccn$urarlr4ro
oAHocTyrreHrraTbrx r,r AByxcTyneHqaTbrx
TerrJroMaccoo6rraesnrx vr

lLrneynaBnr{Baroqlrx annapaToB,



I

MeTOAr4Kr.r pacqeTa Anr olpeAeneHHs
fr4ApoAHHaMHrrecKvx,
TerrJroMaccoooMeHHhrx xapaKTepr4cTr.rK Lr

IrapaMeTpoB nbrneynaBJrr4Ba[Hs.,
MaTeMaTl{rrecKr{e MoAenI{ !.nfl pacqeTa
e(f (perrunnocru rrbrJreyJraBnvBalvrfl
KoHTaxrubrx cryneHeft B arrlaparax
yAapHo-Br4xpeBofo rr qr,rKnoHHo-
BrlxpeBofo AeftcrBrdr.

9.2 ,{ucceprarlux rrMeer
[paKTr4r{ecKoe 3HaqeH[e kT

cyrqecTByeT
Bepo.rrTHocTB

loJTyqeHHbrx pe3ynbTaToB Ha
rrpaxTr{Ke:

1) sa

,{ucceprauux rrMeer [parTr{qecKoe
3HaqeHI{e, nocKonbKy Bce I{CCIoAOBaHH{
[poBeAeHbr IJLA a[[apaToB ylapHo_
BlaxpeBofo Aeficrsra_fl c AByxcropoHnr.rM

AByXCTyrreHqaTbTx a[napaToB yAapHO_
BI{XpeBofo v qUKJTOHHO-BAXpeBOro

4eftcrunx Ha Koropbre rrolyqeubr
narenrrr PK. ,{nx 4annbrx a[[aparoB
parpa6oranu r4HxenepHbre MeroAurrr4

peKoMeHAarIHlr IIo
rrpoeKTlrpoBaHLrro r.r gKcrrJryaTauJdv.

Annaparrr yAapHo-Br4xpeBoro tr
TIT4KJTOHHO-Br{xpeBoro

BHeApeHhr Ha AO <Aruo6uncxuft gano.u

coeAranenufi>> B

upor.r3BoAcrBax oKr{cr4 xpoMa z cynr(fara

9.3 llpe4loNenzx [rre
IpaKTI,IKII tBJrtIOTCt nOerrMl,r ?

1) uonnobrrrc nonue

flpegnoxeHtrs. Ins, [paKTr.rKr.r {BJrrrorct
IoJIHOCTbIO HOBbIMH, TaK KaK
rlpeAnafarorc.n paspa6oraHHbre MeroArrKrr
pacqeTa v peKoMeHAarlr4r4 rro
rrpoBeAeHr,rrc orrbrTHo-KoHcTpyKTOpCKI4X
pa6or BHoBb co3AaHHbrx afinaparoB Ans
lpoBeAeHr.rs rpoqeccoB
TelrJroMaccoo6uena v [brneynaB JwrBalvs..
YrcasanHrre Marepuilnbr MoryT 6rnr

r{cfioJrb3oBaubr B yue6nou rrpoqecce npr4
IIpOBeAoHLII4 JIeKIII{OHHbX vr

Kaqecreo
HANI4CAHII' LI

o(fopnanenrax

Kaqecrro aKaAeMurrgcKofo
lLICbMa:

1) sHcoroe

.{raccepraqrroHHar pa6ora Hanvcala B

COOTBeTCTBI{H C [paBrrJlaMr4
aKaAeMrlqecKoro firrcbMa. O(fopnanenze
pa6orrr coorBercrByror rpe6onanraxnr,
rrpeAbrBnreMbrM K Ar4CCepTarIr4flM Ha
cor4cKaHr4e crerreHr.r AoKTopa (pznoco$ran

llo pa6ore r,rMerorcs 3aMerraHr.rs.
1' B npunolKeHllra rpI'IBeAeH aKr BHeApeHr4r B yue6Huft fipoqecc. 3ro nroxno 6rrno orMerqrb rrp]r

{opnay.uupo Baluu qelz pa6orbr Bo BBeAeHnrl.
2' B pa6ote rpl{BeAeHbr pe3ynbrarbr r{ccneAosauuirxoe(f(fraqreHroB MaccoorAaqrr B ra3oBoft $aseIIpeAnoxeHHbIX arlfiaparon' 3to, KaK IiI3BecrHo, Iro3BoJlfier I4x LrcrloJrb3oBarB npr{ pacqere rrapaMerpoB

ou. Moxno 6ruro 6ry TaKXe npoBecrrr rrccJreAoBaHr4s



roe(p$raqueHToB MaccoorAaqrr B )Kr.rAKoft (fa:e, rrro rro3Borrano 6rr peKoMenAoBarb a[[aparbr ,{nt
acop6qun rpyano pacrBopr.rMbrx ra3oB.

Yrasauurre 3aMeqauur r.rMeror peKoMeHAarenrnrrft xapaKTep.
llpeAcranneHHat Al,IcceprarlprouHaff pa6ora A6xau6aposa A.A. orBeqaer rpe6onannrnr Kouurera

uo o6ecneqeHluo KaqecrBa r c(fepe HayKlr r.r Bbrcrfiero o6pa:onanras MH z BO PK. Cquraro Bo3Mo]nHbrM
xoAaraftcrnoBarb rrepeA Kolrrarerorra Anfl rrpricyxAeHlrfl cTeneH14 PhD
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