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Cornacue Bexyweii opranuzanuu

Coobwaro Bam, uto AO «Becousmepurensuas kommanus «TeH3o-My MoskeT
BBICTYMUTE B KauecTBe BEAyIIeH opraHmsauuu mo muccepranuu Kamenckux FOpus
Hropesnda Ha TeMy «MccnenoBanus MeTona Iepefaud eQMHMIEI MAacChl OT
FOCYIapCTBEHHOr0 NMEPBUYHOTO 3TaJIOHa BTOPUYHBIM 3TallOHaM B YCIOBUAX BAKYyMa H
atMOC(EepHOro BO3I4yXa», MPENOCTABICHHON Ha COMCKAHUe YYEHOH CTemneHu
KaHIu[aTa TEXHUYECKUX HayK IO creuuanbHocTd 2.2.4 «[Ipubopsl U MeTomsl
M3MEpeHHs (110 BU/iaM U3MEpeHHit (MEXaHUYeCKHe BETMYUHEL)).

I'enepanpHblii qUpeKTOp
AO «BeconsmepuTesbHas komnanus «TeHzo-M»
KaHIUJIAT TEXHUYECKUX HAYK /?’““ 7
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CrniHcoK OCHOBHBIX MyG/JIHKaALH COTPYJIHHKOB Beaylueii
OpPraHH3alMH 10 TeMe AHCCEPTAUMH B PeleH3HPYEeMbIX HAyYHBIX H3AaAHHAX 32
nocJieaHue 5 Jer:
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Y4denomy cexperapio
JAUCCEPTALIHOHHOIO COBETA

®I'VII BHUUM um. /I.A. MenaereeBa
190005, Poccusi, Cankr-Ilerepoypr,
MockoBcknii np., 1.19

Yexupae K.B.

OT3bIB
Benylei opranu3anuu Ha quccepranuio Kamenckux KOpus Uropesuua
«HccnenoBanue MeTo/1a epelaun €IMHULIBI MAacChl OT [ 0Cy1apCTBEHHOTO NIEPBHYHOTO STAJIOHA
BTOPHYHBIM 3TaJIOHaM B YCIIOBHAX BaKyyMa M aTMOC(EPHOTO BO3IyXay,
NPEICTABICHHYIO Ha COMCKAHUE YYEHOH CTENEHU KaHAMUAaTa TEXHUYECKHX HayK
10 CeHaIbHOCTH 2.2.4. — [Ipu6ops! 1 MeTo 161 H3MepeHust (110 BHAaM U3MEpeHHu (MeXaHHYeCKHe
BEJIMYUHBI))

AKTYaJIbHOCTB VIl HAYKH U NPAKTHKH

Huccepranuonnas paboTa MOCBsIIEHA UCCIIETOBAHHIO METO/A TE€PEJaul €IMHMIIBI MAcChl OT
TOCyJapCTBEHHOI0 IIE€PBHYHOIO 3TaJlOHa BTOPHYHBIM JSTaJlOHAM B YCJIOBHSX BakyymMa H
arMoc(epHOro BO3/yXa, a TAKKe, BHEIPEHHIO B METPOJIOTHYECKYIO NPAKTHKY HOBOTO METOJA
OPsSMBIX U3MEPEHUHM IJIOTHOCTH BO3/yXa, MO3BOJISAIOIIEr0 MOBBICUTH TOYHOCTH meperaun I'TID u
00€CTeYnTh COMOCTABUMOCTh PE3yJIbTaTOB CPABHEHHS MACChl TAJIOHHBIX THPh IPH MEPEXoje OT
BaKyyMma K aTMOC(hepHOMY BO3JyXy M 00paTHO. AKTYalbHOCTh H30PaHHOM JUCCEPTAHTOM TEMBI He
BBI3bIBACT COMHeHMH. Pabora o0ycioBieHa pe3ynbTaToM €IMHOTO MHEHHs YYaCTHHUKOB 26-if
I'enepanbHoii KoH(QepeHIMH IO MepaM W BecaM, IIPOTOJOCOBABIIMX 3a IEPEONpee/ICHHEe
KWJIOrpaMMma, 3a(UKCHpOBAaB 4YUCIOBOE 3HA4YeHHs IOCTOsHHOM I[lnamka. Peanmsanms HOBOro
ONpeJieIeHUs] €IUHMIIBI MacChl — KHUJIOIpaMMa OCYIIECTBISIETCS C IMPUMEHEHHEM CIEIHaIbHOrO
ycrpoiictBa «Bar-BecoB» B BakyyMe M, CJI€IOBaTElbHO, MPOCIEKHBAEMOCTh OT KHJIOrpaMma,
peali30BaHHOIO B BAaKyyMmMe€ K 3TajJOHaM MacChl B BO3JyXe, MMEET pellalollee 3HaueHHe s
3((PEKTUBHOrO PacIpOCTPaHEHHsl IIKaabl Macchl. HOBBIM, COBpEMEHHBINH B3IIAA Ha MpoGaeMy
nepeaaYd €IMHHUIBI MacChl OT IOCYJAapCTBEHHOI'O 3TajJOHA BTOPHYHBIM STaIOHaM, HECOMHEHHO,
BBI3BIBAET HHTEPEC CIELUAIMCTOB B JaHHOM oOnactu Hayku. Hama koMmaHusi BBICTYNHJIA B
KauecTBe BeAylled opranmsanuu no aucceprauuu Kamenckux IOpus HropeBuua B CBsi3H ¢
3aMHTEPECOBAHHOCTBIO B 00JIACTH HaAyKH, H3y4Yalolledl TOYHOCTh H3MepeHuil. PesyiabTaToMm
BHEJIPEHUsI METONUKH, pa3paboranHoi Kamenckux FOpuem HropeBuuem, SBISETCS OIIYTHMOE
YMEHBILEHHUS NIOTPEIIHOCTH Mepeadyu OT rOCYAapCTBEHHOTO NEPBUYHOTO 3TAJIOHA €TUHHIIBI MACCHI
BTOPHYHBIM 3TaJOHaM, K KOTOPHIM IPOCIEKUBAIOTCS BCE CPEICTBA U3MEPEHHMH MacChl, BKJIIOYAs
Bhinmyckaemble AO «BecousmepurenpHas komnanus « TeH30-M»y.

OueHka CTPYKTYpbI H cOiepKaHusi paboThI
Jluccepranust COCTOMT U3 BBEIEHHS, TPEX Pa3/esioB, 3aKJIIOYEHHUS, CIIUCKA HUCIOJIB30BAHHBIX
HCTOYHUKOB M3 48 HauMeHOBaHHMH U IBYX mpuioxeHuit. OOt 06beM paboThl cocTariser 145



CTPaHMI] MAIIWHOIMCHOIO TEKCTa, ¥ BKIIouyas 26 pucyHkoB u 26 tabmuu. IlpencraBieHHble
MaTepHalibl JOCTATOYHO TIIOJHO XapaKTEpU3yIOT pe3yibTaThl IPOBEICHHBIX HCCIIECIOBAHMIA.
[Topsimok W3/10XKeHHMs MaTepHaga BIOJHE JIOTHYEH, NPHUMEHsAeMas TEPMHHOJIOTHS B OCHOBHOM
COOTBETCTBYET 0OmenpuHATOH. OOBEM paccCMOTPEHHBIX pPaboT MO HccieayeMoil mpobieme
obecreunBaeT HEOOXOAMMYIO ITyOMHY aHaM3a MOCTaBJIEHHBIX BOMPOCOB. IIpH HCIOIB30BAHUM
pe3yabTaToB paboT APYTHX aBTOPOB B TEKCTE JUCCEPTAIMHU NIPUBEICHBI COOTBETCTBYIOIINE CCBHLIKH.
ABTOpedepaT JUCCepTaIlMU COOTBETCTBYET €€ COAEPIKAHMIO 110 OCHOBHBIM HAyYHBIM MOJIOKEHHSIM,
pe3ysibTaraM TEOPETHYECKMX HCCICJOBAaHUH M IPOBEIEHHBIX OSKCIEPHMEHTOB, COJEPKAHUIO
OIyOJIMKOBAHHBIX paboT.

Crenenp 000CHOBAHHOCTH H 10CTOBEPHOCTH HAYYHBIX Pe3y/IbTATOB

OG60CHOBaHHOCTh HAayYHBIX TOJIOXKCHUH M BBIBOJOB, a TAKXE JIOCTOBEPHOCTH Pe3yJIbTaToB
WCCleN0Banks, CQOPMYIMPOBAaHHBIX B  JHCCEPTAlliH, I[OATBEPXKIAIOTCS  KOPPEKTHBIM
IIPUMEHECHHEM METOJIOB M CPEJCTB HU3MEPEHHUH, YUeTOM COBPEMEHHBIX HAYYHBLIX JOCTH)KEHHH B
00acTd HM3MEpPEHMH MacChl, a TaKXe IOJOXKHTEIbHBIMU pE3yJIbTaTaMH 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, UX MyONUKalueld B BeIyIIMX HAyYHBIX PEIEH3UPYEMBIX HM3JAHUAX, a TAKKE HX
anpoGareii Ha MeXKIyHaPOIHBIX H BCEPOCCUMCKUX KOH(PEPEHIHUIX, CEMUHAPaX.

HoBH3HA OCHOBHBIX HAYYHBIX pe3yJbTATOB H HX 3HAYHMOCTH /ISl HAYKH H
NPOH3BOJCTBA

OcHOBHBIE Hay4HBIE Pe3yJIbTATHI, TOJYYEHHBIE ABTOPOM:

- BriepBoie paspaGotan u BHeapeH B ['ocynapcTBeHHBIH MEPBHYHBIN TAIOH €AMHHUIIEI MACChI
I'OT 3-2020 (mociie ero coBEpIICHCTBOBAHUS) MPSIMOM METOI M3MEPEHUM ILIOTHOCTH BO3/1yXa, T.€.
METOJ ¢ IPUMEHEHHUEM TOJIBKO CPEACTB U3MEPEHHUI MaCCHI;

- Paszpaboran u wmccrenoBaH MeTon Iepegavyd  €OMHHIBI  MacChl B 00JacTh
CYOMHJIMTPaMOBOTO JHana3oHa, O00eCleYUBAIOIIUi BO3MOXKHOCTh KaJIHOPOBKH MHKDPOBECOB,
IIMPOKO IPUMEHSIOIIUXCA B MEIUIMHE, Onooruu, (hapMaKkoIOruu, SKOJOTHH U CO3JaHUS HOBBIX
MaTepHaJIOB JUIsi KOCMHYECKUX HUCCIIETOBAHHIA;

- Paspaboran, co3maH, uccieqoBaH W BBEJCH B cOCTaB | OCYAapCTBEHHOTO IEPBHYHOIO
dTajloHa e€IMHUIBl Macchl Kuiorpamma ['DT 3-2020 BBICOKOTEXHOJIOTHYHBIH KOMILJIEKC
anmnaparypbl, 0OecleYnBaloLIHii epeady eIUHUIy Macchl B BaKyyMe W B BO3IyXe ¢ TpeOyemoit
TOYHOCTBIO;

- Pazpabotan Gr0pKeT HEONpeIeIeHHOCTH Pe3y/IbTaTOB U3MEPEHHUS STATOHHBIX THPh MacCo
1 Kr U3 cocTaBa TaJIOHOB- KOTIHIA;

- PazpaGorana maremaruyeckas MOJENb Iepeladd eIUHHUIBI MacChl B 00JACTh JOJIBHBIX W
KpaTHBIX 3HAYEHUU KUJIOrpaMMa;

- DBnepBble BbIMONHEHB! paboTBl MO KaTMOPOBKE 3TAJIOHOB-KOMHM KWJIOTpaMMa ¢
IIPUMEHEHUEM BaKyyMHOI'0 KOMIIapaTopa U CIelHaIbHbIX Mep IUIaBy4eCTH U COPOIIHH.

Hayunble pe3ynbraTsl ¥ BBIBOABI, C(HOPMYJIHPOBAaHHBIE B JUCCEpTAlIMOHHON paboTe,
BHeApeHsl B neatenbHOCTh OI'YII « BHUMM um. JI.1. Menneneera», ®bY «PocrecT-MockBay,
OBY «PoctoBckuit LICM», ®I'VII « BHUUDTPU», ®I'BY «['HMIL» Munoboponst Poccuu u
ObY «Hmxeropoackuit [ICM» B kauecTBe pe3yJIbTaTOB KATUOPOBKU 3TAOHOB - Komwmii ['TID, uyro
IIOATBEPIKAAETCSI COOTBETCTBYIOIIMMHU aKTaMHd M TOBOPUT O BBICOKOW MPaKTUYECKOW IEHHOCTH
BBIIIOJIHEHHOM MeTpoJioruyeckoi pabotel. Mcnonws3zoBanue paspaboranHbix Kamenckux H0.H.
METOJI0OB M pe3y/]bTaTOB HaWAyT CBO€ IPUMEHEHHE B BBICOKOTEXHOJIOTMYHBIX OTpacisiX H
pa3BUBAIOIIMXCSl MPHOPUTETHBIX HANpPABICHUSX HAyKH U TEXHUKH, K KOTOPBIM OTHOCSTCS:



«TpaHCIIOPTHBIC ¥ KOCMHYECKHE CHCTEMBI», «DHeproaddexTuBHoCTs, «Memumunay, «SInepHas
SHEPreTHKa» U MHOTUX JPYTHX.

CooTBercTBHE COIEPKAHHS TUCCEPTALMH NACIOPTY CHENHAILHOCTH

[Io nocraBneHHBIM HeNAM, 3aJadaM HCCIENOBAHHS, COAEPKAHHIO M  MOTyYCHHBIM
pesyabTaTam auccepranronHas pabora Kamenckux IOpuem HropeBudem coOTBETCTBYET 061aCTAM
HCCIIeIOBaHMi macrnopTa crenuanbHocTH 2.2.4. — [IpuGopsl ' MeToabl u3MepeHHs (IO BUAAM
M3MEpeHHH (MEXaHWYeCKHe BEJIUYMHEI)) 1O creayommM myHkTaM: 1.Co3aHue HOBBIX HAyUHBIX,
TEXHUYECKUX W HOPMATHBHO-TEXHHYECKHMX DEIICHHM, 00ECHEeUMBAIOIIMX IOBBIIIEHHE KadyecTBa
NPOAYKIMH, CBA3aHHBIX C U3MEPEHUAMM MEXaHUUYECKUX BesMuuH; 2. COBEpIIeHCTBOBAHKE HAYYHO-
TEXHUYECKHUX, TEXHHKO-DKOHOMHYECKHX M APYIMX BHUAOB METPOJOTMYECKOr0 OOecCledYeHus s
TNOBBILIEHUS 3Q(YEKTHBHOCTH IPOM3BOACTBA COBPEMEHHBIX M3/IENHM, KAYECTBO KOTOPHIX 3aBHCHT OT
TOYHOCTH, THANIa30HHOCTH, BOCIIPOM3BOAMMOCTH U3MEPEHH MEXaHUYECKHX BEJIHYMH, a TAKKE MX
COXpaHJEMOCTH Ha 3aJaHHOM IIPOMEXYTKe BpeMeHH; 5. Pa3paboTka u cOBepIIEHCTBOBAHHUE
CYLIECTBYIOLINX METOZOB U CIOCOO0B 0oOecreyeHNs! eMHCTBA U3MEPEHHH B 00JIaCTH M3MEPEHUi
MEXaHMYECKHX BeIM4MH; 6. Pa3paboTka ¥ BHeApeHHE HOBBIX STAJOHOB €IMHHI[ BEIUYUH,
OTHOCSIIUXCS K MEXaHUYECKUM H3MEPEHHUSIM.

ITos1HOTa ONY0/IMKOBAHHBIX Pe3yJIbTATOB PaGoT

Ilo Teme mccepramuu omyOIMKOBaHO 7 Hay4yHbIX pabOT, B TOM 4HCJIE IIATh B
PELCH3UPYEMbIX HAay4YHBIX H3JaHHAX, U3 HUX JB€ B H3JaHHAX, BXOSIIMX B MEXIYHAPOIHBIE
pedepaTuBHbie 6a3bl JaHHBIX M cucTeMsl nutHpoBanus (Web of Science m Scopus). OcHOBHEIE
pe3yabTaThl M [OJIOXKEHHS, BBIHOCHMBIE Ha 3alIUTy, JOCTaTOYHO I[IOJIHO OTpaXke€Hbl B
omyOJIMKOBaHHBIX paboTax.

PexoMenganuu 1o HCNOAbL30BAHHIO Pe3yJbTATOB M BbIBOJAOB JHCCEPTAIMOHHOIO
HCC/IeI0BAHNSA

Pesynbrarel auccepranumoHHoro uccienoBanus Kamenckux IO.M. pekomeHaoBaHbI ist
ucnonb3oBanus B PI'VII «BHUMM um. [I.1. MenneneeBa» B pamkax cojAepKaHHs ¥ IPUMEHEHHS]
['ocynapcTBEHHOr0 MEPBHYHOTO ITANOHA €AMHHIBI MACChl C YJIYYIIEHHBIMH METPOJOTHYECKUMH
XapaKTepUCTHKaMH M B JaJbHEHIIEM COBEpIICHCTBOBAHHU METPOJIOTHYECKOr0 oOOecreueHus
cpencTB W3MepeHuss Macchl B Poccuiickoit ®enepanuu, a Takke B PErHOHAIBHBIX IIEHTpax
CTaHJIapTU3allik, METPOJIOIHMH M HchbITaHuil PO ¥ Beaymux NMpOU3BOACTBEHHBIX MPEINPUATHIX
npu paboTax, CBA3aHHBIX C U3MEPEHHSMH, MOBEPKON M KaTMOPOBKOM CPEICTB H3MEPEHHS MACChI.
CuuraeM wnenecooOpa3HbIM [JajbHElIee pa3BUTHE HampaBjieHHS pPabOThI, CBA3aHHOIO C
[IPUMEHEHHEM METOJA Iepelauyd €IUHUIBI B 00JacTh CyOMMJUTUTPAaMMOBBIX Macc B JHMAala3oHe
HOMHMHAJIBHBIX 3Hauennii ot 1-10° kr xo 5:107 kr.

JInuHoe yyacTHe aBTOpa B MOJYy4YeHHUH Pe3yabTATOB JHCCEPTAIHH

ABTOp KOPpPEKTHO OOOCHOBaJl HEOOXOJUMOCTh COBEPIIEHCTBOBaHUS [ OCyIapCcTBEHHOTO
IIEPBUYHOIO 3TajloHa eauHHULbl Macchl Kuiorpamma ['DT 3-2020, pa3paboTku U HcclieOBaHUS
METOJIOB Iepelaydl €QUHHIBI Macchl OT ['0CylapCTBEHHOrO MEPBUYHOrO ASTaIOHA BTOPUYHBIM
3TaJOHaM B YCJIOBHAX BaKyyMa M aTMOC(EpHOro BO3JyXa, a TaKke HeOOXOIUMOCTh aKTyalu3aliu
CXEMBI IIPOCJIEXKMBAEMOCTH €IMHUI] B JaHHOM oOmacTu. ABTOpOM JIMYHO pa3paboTaH MeToJ
nepeJayd €IMHHIBI MacChl OT TOCYAApCTBEHHOTO IEPBHYHOIO JTAJOHA ATAJIOHAM-KOIHSM,
peamu3oBaHHbli B I'TID enununsl maccel kwnorpamma ['DT 3-2020; mpoBeaeHBI H3MEpEHHS



PasHOCTH Macc CIENMATIbHBIX MEp IIJIaBy4eCTH M COpOILMM B BakyyMme; pa3paboTaH ¥ HCCIIeI0BaH
IPSAMOM METOJ M3MEPEHUs IIJIOTHOCTH BO3/yXa; aBTOPOM IIPOBEIEHBI pabOTHI, MO KaIHOPOBKE
STaIOHOB-KOMMH Kujaorpamma ot I'TID - rupu Nel2 ¢ mpumeHeHHeM BaKyyMHOTO Kommaparopa u
CIENHMAIBHBIX MEp IJIaBYYECTH U COpOLHH; pa3paboTaH U OCYLIECTBICH METO Mepeiaul €IHMHHUIIb]
B 00J1aCTh CyGMHUJLTMTPaMMOBBIX MacC B JMaNa30He HOMHHAMBHBIX 3HaueHwi ot 1-10 kr g0 5:10°
Kr. ABTOPOM IPOBEJECHBl HM3MEPEHHS OOBEMOB CIEUHAIBHBIX MEpP MAacChl METOI0M
THAPOCTATHYECKOTO B3BEIIMBAHMS C CTaHJAPTHOM HEONpeNeleHHOCThI0 He Gomee 2,5:107° om’.
ABTOp  HENOCPEACTBEHHO  y4acTBOBal B  pa3palbOTKe  IPOEKTa  aKTyaJu3MpOBAHHOM
['ocymapcTBeHHO#M OBEPOYHOM CXEMBI Ul CPEACTB U3MEpeHuit Macchl. [IpecTaBieHHbie B paboTe

HCCJICAOBaHUS JOCTOBEPHBI, BBIBOJBI U PEKOMCHIAIIUH 000CHOBAHBI.

OO0mue 3aMeyaHusi 1 peKOMeHIAHH

K marepuaiy, M310XKEHHOMY B TEKCTe IHCCEPTAllMd W aBTopedepare, €CTh 3aMedyaHms,
HOCSIINE YTOYHSIOUIHI XapaKTep:

1) B pasnene 3.1.1 roBoputcs mpo HcciieIOBaHHE METOAOB IPOMBIBKH HA TPEX TMPAX
maccoii 200 r, npu 3ToM B Tabuuie 18 npuBeneHs! pe3ynbTaThl i ruph Maccoi 200 mr, 1400 mr u
1800 mr (1u6o manka TabaHIBI HEKOPPEKTHO OTOOPAXKAET JaHHBIE).

2)  JloBepHTeNbHBIN MHTEpBAJl Pe3yJbTaTOB M3MEPEHHI 3aJaH HESIBHO (JaeTcs CChUIKA Ha
pexomenaanuto GUM, rae mns k = 2 o6sr4no P = 0,95).

VKa3aHHBIE 3aM€YaHMs HE BIMSIOT Ha OOLIYIO MOJIOKHTEIBHYIO OLEHKY BBIIOJHEHHON
paboThI.

3aks0ueHue

Huccepranuss  Kamenckux IOpus HropeBuua siBisieTcs  3aKOHYEHHOM  HAy4HO-
KBTM(HUKALMOHHOH paboTON W BBIIOJHEHA HA BHICOKOM HAyYHOM YPOBHE, MO3BOJISS DPELIUTH
aKTyaJbHYIO HayYHO-TEXHHUYECKYIO 3a/1a4y 10 00ECIIeUeHHIO €JUHCTBA U3MEPEHUI MacChl B CTPaHe
IIyTE€M IIOBBIIIEHUS TOYHOCTH Tepenadyd [ocynapCTBEHHOTO MEPBUYHOIO STAJIOHA B YCJIOBHSX
BaKyyMa M aTMOC(EpHOro BO3JIyXa M COXPAHEHHS CYLIECTBYIOUIEH HEPApXHYECKONH CHCTEMBI
nepefaud eAuHUIBl Maccel B Poccuiickoit @enepanuu. Cumraro, uro auccepranus KameHckmx
IOpus WropeBuua, npejacTaBieHHas K 3all[UTe HAa COMCKAaHHWE YYEHOW CTENEeHH KaHIuaaTa
TEXHUYECKHX HAYK, IIOJIHOCTBIO COOTBETCTBYET TpeOoBaHUsAM IMyHKTOB 9-11,13 u 14 «Ilonoxenus o
IPUCYKICHUN YYEHBIX CTETEHEH», MpeabsBISeMbIM K KaHIUJATCKUM JUCCEpTALUsIM, & €€ aBTOp
Kamenckux HO.U. 3acayxuBaeT npucyxIeHus YYCHOH CTENEHH KaHAMJaTa TEXHUYECKHX HayK I10
cnenuanbHoCcTH 2.2.4.- [Ipubopst U MeToAbl W3MEpEeHHs] MO BHAAM HM3MEpEHUi (MeXaHWYECKUe
BEJIMYUHBI).
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