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IpeaucaoBue

I'pynna xommanuii «3OKAH» — poccuiickoe Hay4YHO-IPOU3BOJICTBEHHOE
npeanpustae, koropoe obbenuuser kommanuu OO0 «3KAH», OO0 «3KAH-
CepBuc», OO0 «CAII®UP». Hcropuss xommanuu Hadanacb B 2005 romy c
pa3paboTKu oTedecTBEeHHOTO wuH(ppakpacHoro anamuzaropa MHDOPACKAH-105.
Cerogusi «9KAH» 3anumaeT nuaupyroniee MeCcTo Ha PhIHKE MPUOOPOB IKCHpecc-
aHaigu3za U J1abOpaTOpPHOrO OO0OpyIOBaHMS U PAbOTACT B YETHIPEX OCHOBHBIX
HaIpaBJICHUSX:

— uH(pakpacHasi CIEKTPOCKOIUS;

— BIIArOMETPUSL;

— ONTUKO-KOMIIBIOTEPHAS JUArHOCTHKA;

— BCIIOMOTaTeIbHOE 1a00paTopHOE 000PYI0BAHHUE.

B ocHoBe Hammux pa3paOOTOK JEXKHUT, B MEPBYH OYEpedb, peaau3alus
COBPEMEHHBIX 3KCIPECCHBIX METOIOB MPOBEACHUS J1a0OPAaTOPHBIX HUCCIEAOBAHUI U
aHanu3oB. DTo 3adukcupoBaHo B HazBaHuu npeanpustus — DKAH (Dxcmpecc-
aHau3).

B 2021 u 2022 rogax 'K «9KAH» opranuzoBaia u ¢ ycuexom IpoBesia MepByIo
U BTOPYIO MEXKIYHApOJHbIE HAyYHO-TIPAKTUYECKHME KOH(epeHImH « TeXHOIOTHH.
Mertponorus. Ctangaptu3zaius». TeMaTtnka KOHQEpeHIHN TaKOHUIHO BBIPAKEHA B €€
Ha3BaHuu. B 2023 roxy Mbl coOpanuch BHOBb JJisl MOJBEAEHUSI UTOTOB MPOJEIAHHON
3a roja paboThl, OOCYXKJCHUS aKTyaJbHBIX TEM, IMOUCKOB pPEHICHUS Ha3PEBIIUX
npo0sIeM U OrpeiesieHUs IJIAaHOB COBMECTHOTO COTPYITHMYECTBA Ha Oy yIiee.

B pamkax meponpustus ['K « 9KAH» pacckasana 06 ycnexax B MpoJieIaHHOM
paboTe HaJ TMPUHATHEM HAIMOHAIBHOTO CTaHAApTa IO OIEHKE Ba)KHEUIIUX
nmokazareneit kadectBa 3epHa B Poccumiickoit depepanmun I'OCT P «3epHo.
Ornpenenenue BIaXHOCTH, O€JIKa, KOJIMYECTBA KIIEUKOBUHBI METOJAOM CIIEKTPOCKOIUH
B OnmxHed uH(pakpacHOl oOmactu». [ co3maHus JaHHOTO CTaHAapTa Halla
KOMITaHUSs TIPUKJIA/IbIBaJIa aKTUBHbBIC yCUIIUs Joirue 17 Jer.

Tax>ke ObUTH MTPEICTABICHBI PE3YJIbTaThl PA0OTHI B 00JaCTH MPUOOPOCTPOEHUS, A
UMEHHO HOBOE 000pY/I0BaHKE, 3aBEpIlaollee JIMHEHKY MPUOOPOB IKCIpecc-aHaIn3a
JUISL  OTIpe/IeNIeHUs KJjlacca TIIEHUIbI, YCOBEPIICHCTBOBAHHBIC KaIMOPOBOYHBIC
MOJENH, MpUMeHseMble Ha WH(ppakpacHeX aHanu3atopax cepuun MHDOPACKAH.
OXUBJICHHBI WHTEPEC y YYaCTHUKOB KOH(EpeHIMH BbI3BANA Hama HaumOolee
HaykoeMkas paspabotka — anamuzatrop CAIIOUP, npenHa3sHayeHHbIH ISt
ompeesieHus o01ero U PpakIMOHHOTO COJIEPKaHUS COPHOU U 3epHOBOM ITpUMecei B
3€pHE U CEMEHAX METOJOM ONTHUKO-KOMIIbIOTEPHON JUATHOCTUKH.

Tpetbst MexayHapoAHas Hay4yHO-NpakThuueckas KoHpepenuus «TexHonoruwu.
Mertponorusa. Cranaaptu3anuus» craja IpsiMbIM IPOJI0JKEHUEM BTOpOil. B aToM rony
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pacmupuiack TEMAaTHMKa HAay4yHBIX JOKJIAIOB, IIOSABWJIMCh HOBbIE HMeHa. Ha
IUICHAPHBIX 3acel]aHusAX Y4Y€Hble U COTPYAHUKM KpynHedmux B Poccuum
IIPOU3BOJICTBEHHBIX MPEANPUITUNA W XOJJIMHIOB, HAYYHO-HCCIEI0BATEIbCKUX
WHCTUTYTOB, BBICIINX Y4€OHBIX 3aBEICHUM, pyKOBOJIUTEIH J1a00paTOpuil, TEXHOJIOTH
pacckasaiyd He TOJIBKO O TOM, YTO UM YAAJOCh CAENaTh 3a MPOLIECAIINM IO, HO
0003Ha4YMII HOBBIE HANIPABJICHUSI CBOEH EATEIbHOCTH.

[IpUATHO OTMETHUTH, YTO K HUX YHUCIY MOYKHO OTHECTHM M COTPYIHHUKOB HaIlEh
KOMIIAHUM — KAaHAWAATOB, COMCKATENIEH, AaCHUPAaHTOB MW CTYAEHTOB, BEIYLIUX
AKTUBHYIO HAYYHYIO ESTENBHOCTD.

B 3TOM rozy CyIIECTBEHHO YBEJIMYMIICS COCTaB IpencraButeneii BY3o0B — 310
npodeccopa, mpenojaBaTeny, Hay4YHble PaOOTHHUKHU, KOTOpPbIE MpUEXAd K HaM U3
pocCaBiIeHHBIX yueOHbIX 3aBefeHnil Poccun. [Tockonbky mpubopsl 1 000pyn0BaHNE
I'K «3KAH» Bc€ yarie UCHonb3yIOT B Mpoliecce 00y4eHHs CTYIeHThI-0aKanaBphl, a
MaruCTPaHThl, aCUPAHTHI, TOKTOPAHTHI BBHITOJIHAIOT C IOMOIIbIO HUX HEOOXOIMMbIE
Hay4Hble uccnenoBanus, B 2022 roxy komnanusa OO0 «9KAH-CEPBUCy nonyunna
JUIEH3UIO Ha OCYILECTBIEHHE 00pa30BaTeIbHON AeATENbHOCTU. B nanbpHeimem tema
oOpa3oBaHUsS  CTaHET YETBEPTOM  HEOTHEMJIEMOM  COCTAaBIAIOIIEH  HalIeH
KOH(EepEeHLUH.

Mps1 GnaroapHbsl HalllMM JAPY3bsiM U KoJuleram u3 bemapycu 3a To, 4TO OHH
OPUHMMAIOT CaMO€ aKTHBHOE ydYacThe B HaIMX Meponpustusx. Hamre obmiee
NpONUIOe  SBIISETCS OCHOBOM  B3aMMOJCHCTBHUS, Hamie Oymaymiee TpeOyer
KOHCOJIUJIAUMN YCWIMA U yCTPAaHEHHs] PAa3HOUYTEHUH W pa3HOrjacuii, 0COOEHHO B
00JacTAX CTaHIAPTU3ALUNA U METPOJIOTHH.

Tperuil neHb KOH(pEpPEeHIUH ObUI TMOCBAMIEH MNPAKTUYECKUM BOIPOCAM
JKCIUTyaTallii U OOCITY>KMBaHUSI HAIler0 OOOpYJOBaHUS, a TAKXKE NMPUOOPETEHUIO
HaBbIKOB paboTel ¢ mpubopamu 'K «9KAH». OH Oblm HEOOBIYAWHO HACHIIICH
pa3HOOOpPa3HBIMU JIUCKYCCUSIMH, KOTOpBbIE€ TO3BOJWIM MOYEPHHYTh HJIEH IS
JalbHEHIINX pa3padoTOK. MBI AETUINCH CBOMMHM IUTaHAMU M, Ojarogaps mpsMoMy
OOILIEHUIO C JIIOJAbMH, KOTOpBIE 3KCIUTYaTUPYIOT Hamie oOOpyJdoBaHHUE, MOJIYUHIIN
NOJIE3HYIO UH(POPMALIMIO JJI UX PEeATU3aLIH.

Ve ceifyac MOKHO KOHCTAaTHPOBATh, YTO OPTAHU30BAHHOE HAMHU MEPOIPUSATHE
CYIIECTBEHHO OTJIMYAETCS OT MHOTMX CO3BYYHBIX 10 HAIIPABIEHHOCTH MPEK]IE BCETO
OCTPOTOM TOJTHUMAEMBIX BOIIPOCOB, OTKPBITOCTHIO OOCY’KJIEHHUSI, HAMPABICHHOCTHIO
Ha JIOCTH)KEHUE KOHKPETHBIX U OBICTPBIX pe3ysnbTaToB. Takoi MOJIX0 COOTBETCTBYET
HBIHEIIHEN MOCTOSIHHO MEHSIoLIecs cutyanuu. [[purnamaemM Bcex, KTO 03HAKOMUIICS
C COJIEpXKaHMEM 3TOr0 W3JaHHWs, NPUHATH YYAaCTHE B UYETBEPTOU MEXKAYHAPOIHOMN
HAy4YHO-IIPAKTUYECKOU KOH(epeHuuu «Texnonoruu. Mertponorusi.
Cranpaptuzanus», kKotopas cocroutcs B ceHTsaope 2024 rona B Cankr-IlerepOypre Ha
6aze 'K «9KAH».



1. TEXHOJIOT'UHA

Ikcnpecc-ananu3atop «CAIIOUP». Bo3sMoxkHbIe 0071aCTH PUMEHEHMSI

AnrTonos P.1O.

Co3znanue 000py10BaHUSI HAUMHAETCS C MOCTAHOBKH 1I€JIM U OMPEEIICHUs TOTO,
KakOM KOHKPETHO 3alpoc TMO3BOJSIET peHIMTh pa3zpadarbiBaeMblii  MpHOOD.
@paKIMOHHBIM COCTAB 3€pHA SBISIETCA OJHUM W3 BAXHEWIIMX I[IOKa3aTeJeu,
XapakTepu3yrolmii ero 6e30nacHocTh U kauecTBO. [Iporieypa onpeaeieHus: COpHOM
U 3€pHOBOM npumMecH ocyuectsisierca B coorBeTcTBur ¢ ['OCT 30483-97 «3epHo.
Mertonb! ompezenenust o6mero u GpakiUuOHHOTO COJAEPKaHUsI COPHOU U 3€PHOBOM
IPUMECEH; CONIEPKAHNS MEJIKUX 3€PEH U KPYITHOCTH; COAEPKaHUS 3€pEH MILECHUIBI,
NOBPEXKIECHHBIX KJIOIOM-YEPENaIIKON; COAEPKaHNUs METANIOMAarHUTHOW IPUMECH» U
npeAcTaBiIsieT co00M AOCTAaTOYHO TPYIOEMKUM U CIOXKHBIM TIpollecc, TaK Kak
CYIIHOCTh METOJIa 3aKJII0YAeTCs] B Py4YHOM pa3zdope aHanM3upyemon mpoObl 3epHa,
B3BEIIMBAHUU OTAEIbHBIX (DPAKIIMI U BBIYUCICHUH PE3YJIbTATOB B nporeHTax [3]. s
YCKOPEHHS U YNPOUIEHUS JAaHHOTO METOAAa B HACTOAIIEE BpPEMs BO3MOXKHO
UCIIOJIb30BaTh ABTOMATHYECKHWWA pACCEeB WIM YCTPONCTBO JUIsi TIPOCEHBAHUS MU
pazzieneHust mpoOkl 3epHA M0 aYPOJUHAMUYECKUM CBOWCTBAM.

HecmoTpst Ha TO, 9TO TOMOOHBIA TMOAXOJ K OMNPENEICHUI0 OOIIEro W
(paKIMOHHOTO COJEp)KaHUSI COPHOM W 3€pHOBOM NPUMECH COKpPAIIAET BpeMs
IPOBEJICHUS UCTIIBITAHMS, OJTHAKO OH HE MO3BOJIAET OLICHUTh MOBPEXKJICHHBIE 3€pHA,
COPHYIO 3€pHOBYIO MpuUMech W T.1. T.e. mpoObl 3epHa MNPOAOCKAIOT pa3doUpaTh
BPYUHYIO.

Hmes ycrnemHblii ONMbIT pa3pabOTKU U BHEAPEHHS B JIAOOPATOPHYIO MPAKTUKY
3JIEKTPOHHOTO muadanockona  SAHTAPB-BJIMK, MPEAHA3HAYEHHOTO s
ONpEIEICHUS] CTEKJIOBUAHOCTHA 3€pHA MIIEHUIBI METOJOM ONTHUKO-KOMIBIOTEPHOU
TUarHoctTuku [4], cneuuanuctsl rpynnbl komnanuii «9KAH» npuctynumm
CO3JaHUI0 HOBOTO MHCTPYMEHTA JJI1 aBTOMAaTU3ALMK JIPYTUX BU3YalbHBIX (PYyUHBIX)
METOJIOB aHAJIN3a ChIIYYUX NPOAYKTOB.

Pe3ynpTaToM  MHOTOJIETHEM  HAay4YHO-HCCIEOBATENIbCKOM  paboOThl  cTal
ananuzatop cocrana 3epHa CAIIOUP. Jlanubiii npubop peanuszyer METO]l ONTHUKO-
KOMITBIOTEPHOM IMarHOCTHUKH, a IIPUHIIUII €70 pabOThl OCHOBAH HA aHAIN3E U(PPOBBIX
M300paxeHui 3epeH.

Pa3paboTanHblii mpubOOp COCTOMT M3 anmapaTHOW M IMPOTPAMMHOM 4YacTeil.
AnmapaTHass 4YacTb T[03BOJIAET TMOJYYUTh HECKOJBKO H300paXKe€HUM KaxKIou
COCTAaBJISIIOLIEH aHaNM3UPyeMOil poObl B BUIUMON U MH(]pakpacHOU obnacTsax. s
TOr0 B KOpIyce Mpubopa pa3MenieH BUOPONOAATUYUK 3€pHA, CBETOAHOHBIC
MCTOYHUKH CBETA, BBICOKOCKOPOCTHAS KaMepa U YIPaBIISIOLIAs AIeKTpoHuKa. OTHaKo
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HaumOoJiee CJIOKHOM B pealu3alMM SBISETCS MPOrpaMMHAsl 4acTb, KOTOpas
HE0OXoIuMa JIJIsl aHalli3a U300paKeHUH.

Kak u moboe cpenctBo usmepenusi, CAIIDOUP HeBO3MOXHO 3(PPEKTUBHO
UCIIOJIb30BaTh 0€3 mpoueaypbl KaluOpPOBKM — COBOKYIHOCTH  OIEpaluii,
BBITIOJIHSAEMBIX B LIEJISIX ONpPEACIICHUs NEeHCTBUTEIbHBIX 3HAUCHUNH METPOJIOTUYECKHUX
xapaktepuctuk cpeiactB [1]. [locTtpoeHne KamuOpOBOYHBIX MOJEIEH COCTOUT U3
CJIEIYIOIIMX [1aroB:

1. Coop 00pa3ios;

2. Coxpanenue uzo0paxeHuil 00pasios;

3. OOyuenue kaauOpPOBOUYHON MOAENIU (HEHPOHHOM CETH);
4. TlpoBepka KaJIHMOPOBOYHON MOJICIIH.

COop 00pa31oB — BaXKHEUIIINUHN IIar MOCTPOEHUS KaTUOPOBOUYHBIX MOJENEeH. DTO
CBSI3aHO C TE€M, UYTO B KaueCTBE KJIACCHU(PUKATOPOB HCIIONb3YIOTCS MOAEIU «YEPHOTO
AMIAKA» U KATHOPOBOYHBIE JaHHBIE TOJTHOCTHIO OMPENIETISIOT Pe3yIbTaT KaTMOPOBKHU.
B pesynbTaTe NpoBOAMMBIX 3KCIEPUMEHTOB OBLIO BBISBIECHO, YTO MHHUMAJIbHO
HEOOXOIUMBIH 00BbEeM 00pa3loB ISl TMOCTPOCHUS KAIMOPOBOYHBIX MOJENEH
cocrasisieT He MeHee 1000 mTyk s Kaxaou onpenensieMoit npumecu (puc. 1).

Crnenyromuii 3Tan paboThI 3aKII0YAETCS B TOM, YTO KaXKbIii cOOpaHHbIN Ha0Op
00pa3IloB IOKEH ObITh COXPAaHEH B BHUJIE LIU(PPOBBIX N300PAKEHUI, PUTOIHBIX IS
00pabOTKHN MPOTPaMMHBIMU METOAaMH (puc. 2).

[Tocne BhINIEyKa3aHHBIX MPOLIECCOB CleAyeT OOydeHHE MOJENH, B KayeCTBE
KOTOpPOM UCIOJIb3yeTcsl HelipoHHas ceThb. Kak ObuIO cka3zaHO, MOJEIb IMPEACTABIIAET
co0Ol «YEepHBIM AIIMK», TO €CThb BCE IMOJIY4YEHHbIE KO3(P(QULHUEHTHI, BBISBICHHBIC
3aBUCUMOCTH HE HMEIOT $SIBHOT'O, IOHATHOIO 4YEJOBEKY (PU3UYECKOTO CMBICIA.
Bo3zneiictBoBaTh Ha mpoiiecc OOy4eHHs] HANpsIMyrO (DaKTUYECKH HEBO3MOXKHO, 3TO
JIENAaeTCs OIMOCPEJOBAHHO, IyTEM BBEICHHUS WM HWCKIIOYEHHUS OINPEIEICHHBIX
UCXOJHBIX AaHHBIX (puc. 3). IMeHHO MOATOMY HEOOXOIUMO CIEIUTH 32 TEM, YTOOBI
oOyuaromiasi BbIOOpKa ObUIa pPENpPEe3eHTATUBHOW M BKJIIOYAjJa MAaKCHUMaJlbHO
pazHooOpa3Hbie 00pa3IIbI.

[Tocne mpouemypsl oOyueHUs CleayeT MpOBEepKa KaauOpoBouHOW mozenu. B
TEYeHHE JaHHOTO JTama NPOU3BOAMUTCS aHaiu3 paboThl CeTH Ha oOpaslax, He
y4acTBOBABIIMX B O0Oy4YeHHH. TeCTUpPOBaAaHUE MO3BOJISIET OLIEHUTh, HACKOJIBKO TOYHO
ceTh OyZieT paboTaTh Ha peajabHbIX 00pasiax BO BpeMs IKCILTyaTalliH.

Brlmeonucanapie 3Tanbl KanMOpOBKM TPHOOPOB OBLIM MPOBEJACHBI HA TPEX
npennpusaTusx B Pecmyonmke TatapcTan, BO BpeMsi KOTOPBIX CIIEIIUATUCTHI KOMITAHUN
«3KAH» oOHapyXuiau ABa KIIOYEBBIX MOMEHTA, TPEOYIOMUX pEIICHUs s
3¢ (PEeKTUBHOTO U KOPPEKTHOTO PyHKIMOHUpOBaHUs aHaiu3aTopa CAIIOUP.



Pucynok 1. [Ipumep 06pa3iioB, HEOOXOAUMBIX sl IOCTPOCHUS KATMOPOBOYHBIX MOJIeTIEH Ha
ananuzarope CAIIOUP

Pucynok 2. Coxpanenue n3o0paxeHuii 00pas3ion

LUynnble

OcHoBHOE

Pucynoxk 3. O0y4eHue KaauOpOBOYHOM MOJIETH




[TepBbIil HIOAHC, KOTOpPbIA ObUI OOHApY>KEH, — MOSIBJIEHUE B aHAJIU3UPYEMOM
oOpas3lie 3epHa BUJIOB MPUMECEH, HE y4acTBOBABUIMX B KATHMOPOBKE, UTO MPUBOAUT K
omunOkaM knaccupukauuu. [is UCKIOYEHUs! JaHHBIX OLIMOOK MPOBOJUTCS MOYTH
CTaHJapTHas IMpolieaypa 100aBJIeHUs HOBOTO BUJA MPUMECH B KaJIMOPOBOUHYIO
MOJIeNIb U, B OOJBIIMHCTBE CIIy4yaeB, 3TOr0 JocTaro4yHo. bornee cioxknas 3amada
BO3HUKAET NpHU KiIacCU(UKALMUU psAa TMPUMECEH, OmpeneneHne KOTOPBIX HOCHUT
CyOBbeKTUBHBIM XapakTep. K HMM MOXHO OTHECTH MOBPEKICHHBIC 3€pHA SUMEHS,
LIYIUIbIE 3€pHA B JIIOOBIX KYJIbTYpax, IPOPOCIIUE 3€pHA U T.1I.

Paccmorpum mpumep urymibsix 3epeH nmeHunbl. B I'OCT 27186-86 «3epHo
3aroTOBJISIEMOE M MOCTAaBIIIEMOE. TEPMUHBI U ONPEAEIECHUN» MIPUBENCHO CIIOBECHOE
OMMCAaHHWE UIYIUIOTO 3€pHAa — HEBBIIIOJIHEHHOE, CMOpPIIEHHOE, JIETKOBECHOE,
nehOpMHPOBAHHOE BCIIEJICTBUE HEOIArONPUATHBIX YCIoBUM pa3Butus [2]. [IpakTuka
MOKa3bIBa€T, YTO IPHU OPTraHOJICITUYECKOM aHallu3e JOOUTHCS BOCIPOU3BOAMMOIO
ONpeAeNeHUs] WIYIUIBIX 3€pPeH MeXAy JabopaTopusMH HEBO3MOXKHO, TaK Kak
CJIOBECHOI'O OMMCAHMS JJIsl 3TOT0 He10CTaTOYHO. COOTBETCTBEHHO, B YACTH MOAOOHBIX
NapaMeTpoB AaHAIM3aTOP MOXET OBITh HACTPOEH TOJBKO 1O KOHKPETHYIO
1a00paTOPHIO C YCTOSIBIIMMUCS KPUTEPHUSIMU JJIs aHATU3a 3epHA.

Takum o0pa3oM, TPOU3BOJICTBO HE UMEIOIIETO aHaoroB anainuzaropa CAIIOUP
MO3BOJISIET CYIIECTBEHHO TpaHC(HOPMUPOBATH TPYIOEMKUI U 3aTPATHBIN 1O BpEMEHU
AHAJIN3 COPHOM M 3€pPHOBOM MPUMECH, KOTOPBIA BAXEH MPU OLIEHKE KavyeCTBa 3€PHA.
Ha npaktuke npubop AEeMOHCTPUPYET MOJOKHUTEIbHBIE PE3yJIbTaThl PaOOTHI, YTO
JIOKa3bIBAE€T €r0 BO3MOXHOCTh INPHMEHEHUs B 3aJa4€ aHAJIA3a INPUMECEN 3EpHa.
Oyukuuonupoanne ananuzaropa CAIIOUP HeBo3MOXHO 0€3 MOCTPOCHHS
KaJTMOpOBOYHBIX MOjieIel, paboTa HaJl KOTOPHIMU BEJETCS, B YACTHOCTH JIJIsl aHAJIN3a
MACJIMYHBIX KYJIbTYp (MOACOTHEYHUKA U JIbHA).
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AHHOTALUA

B nyOnukanuu mnpuBeneHo omnucaHue dkcrnpecc-aHanuzatopa «CAIIOUPy.
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KioueBble cJjioBa: ceMeHa, NpUMECH, HEHPOHHBIE CETH, KaluOpoBKa,
pacrno3HaBaHue 00pa3oB.

YK 581.48 + 004.032.26

Paznennt pyopuxkaropa 'PHTH 68.43.01

Kommniiekcnoe pemenne ot I'K «9KAH»
JJISI OCHAILlEeHUsI MOOMJIBLHBIX JIadopaTopuid

Kyaakosa T.O., Kyauk A.C.

Ha ceronusimauii 1eHb MOOWJIBHBIE J1TA0OpAaTOpUU HAOUPAIOT BCE OOJBIIYIO
MOMYJISIPHOCTh, TPUYEM Jlake B TeX cdepax, IJe UX HCIOJIb30BaHHE paHee ObLIOo
HeyacThIM. TEHACHIMA WCIOJIb30BaHUS MOOWIBHBIX J1TA0OpaTOpUil B CEIHLCKOM
XO035IUCTBE MOSABWIACH TOCIE BbIXona mocraHoBieHus oT I[lpaBurensctBa PO «OO6
OCYILIECTBIIEHUU TOCYJapCTBEHHOTO MOHUTOpPUHIa 3epHa» [l]. OnHako HaHHBIE
nabopaTopud HECMOTPS Ha TO, 4YTO KaXJas M3 HHUX YHUKaJIbHA, 3a4acTyIO
KOMITJIEKTYIOTCS HMEIONIEMCS B HaJIWYUU OOOpYyJIOBaHUEM, KOTOpOe OO He
npeAHa3Ha4YeHo s paboThl B MOJSIX, JIMOO HEAOCTATOYHO JUIsi KOMIUIEKCHOTO
ucciaeoBaHus npoo [6].

MobunbpHas n1abopaTtopusi — 3TO B MEPBYIO OYepe/lb JabopaTtopus SKCHIpecc-
anamuza. M rpynna kxommnanuii «9KAH» mnpensmaraer cBoe roTOBOE pENIEHUE —
KOMIIJIEKC AKCIPECC-000pyI0BaHUS, MO3BOJISIONINN MPOU3BOIUTH aHAINU3 TMApTUN
3epHa. [Ipu 3TOM aBTOpHI CTAThbU MOJYEPKHUBAIOT 3HAYUMOCTH CJIOBA «IKCIIPECCY,
KOTOpOE O3HA4YaeT «OBICTPHIN», «CPOUHBIN», UTO SBISETCS OTHUM U3 KITIOYEBBIX
KPUTEPHUEB OLIEHKU pabOThl MOOMIIBHOW J1a00paTOpHUHu.

Jlokazatb coorBeTcTBHME MOOMIBbHOU J1abopartopun oT ['K «9KAH» kpurepuro
OBICTPOTBHI, MOXKHO Ha clenyromeM npumepe. OOIIEU3BECTHO, YTO OMNPEICIICHHE
TOJIBKO TOKa3aTejsd KOJUYESCTBA M KadecTBa KJIeHKkoBUHBI, coriacHo ['OCT P 54478-
2011 «3epHo. MeTroapl oOnpeeseHUsT KOJIWYeCTBA M KadecTBa KICHKOBUHBI B
MIIICHUIIE», 3aHUMAET, Kak mpaBwmiio, 1-2 gaca [4]. {ns Toro, 94To0s pazoopars mpoldy
3epHa Ha Bce (paKkIud JIJIsl ONPEICTICHUSI COPHON U 3€PHOBOM MPUMECH, HEOOXOMMO
B cpeaHeM 30 muHyT. To €cTh 1151 ONpenesieHus TOJIbKO JABYX MOKa3aTeIel KauecTBa
3epHa norpedyercs 1,5-2,5 yaca. YUuThIBas, 4TO K OCHOBHBIM IMOKA3aTEJISIM KaueCcTBa
3epHa OTHOCSTCS HaTypa, BJIOKHOCTb, MaccoBas [oJig OejKa, KOJIMYECTBO
KJICUKOBUHBI, ONPEAEIEHUE COPHOM U 3€pPHOBOM MPHUMECEH, CTEKJIOBUIHOCTh, TO Ha
OTpeJieIeHNe BCEX YKa3aHHBIX MOKa3zaTeel 0HON MpoObl 3epHa OyieT 3aTpayeHo 6-
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8 WacoB, YTO COCTaBIsACT TOJIHBINA pabounii AeHb. B TO Bpems, Kak C MOMOIIBIO
MOOWJIBHOM J1a00paTOPUU IKCIPECC-aHATN3 3€pHA MIIEHUIIBI BO3MOXKEH 3a 6-7 MUHYT.

Ha cerogusimnuii nens y kommanuu «9KAH» ectb moutu Bed JMHEHKa
puOOPOB, KOTOpas MO3BOJISET ONMPENEIUTh Kilacc 3epHa. Ha pucyHnke npeacraBiieHa
MOOMIIbHAs JTabopaTopusi, KOTopas yYKoMIUIeKToBaHa obopynoBanuem 'K «9KAH»

[5].

_- ‘H B Onpegenexne ocHOBHbIX
FAHE%E  Knaccoobpasyowmx nokaszatenemn

ek CepsucHoe obcnyxusanume
KayecTsa 3epHa B NOAAX

060pyL0BaHMUA HA NPOTAXKEHUM
BCEro CPOKa 3KcnayaTauum

WK-aHaausarop L
WHOPACKAH-4200 L
i ﬂ—a

* BNAMHOCTb
= MaccoBeas aons benka
* KONWYECTBO KNEHKOBWUHBI
M = KAYECTBO KNEHKOBMHDI

2 | O BpeMA aHaNKu3a
it 2 MMHYTBI

Nypka autposas MEPA
* HaTypa

BPEMA aHanm3a
@ 2 MHUHYTBI

MeAbHMUa
aabGoparopHas
BbIOTA-3M

Anaamzarop CANOUP

= COpHanA NpUMECh

DAEKTPOHHbIA
avnadanockon SHTAPb

* npobonogrotoeka * CTEKNOBMAHOCTL * 38pHOBaA NpUMecs
G BPEMA aHanw3a @ BpeM#A aHanusa G BPEMA aHanusa
1 muHyTa 1 muHyTa 2 MMHYTBI

Pucynok. MoOunpHas mabopatopusi, ykomIuiekroBanHasi ooopyaoBanuem 'K « 9KAH»

JomunanTHBIM TTprOOpOM B MOOMIBHOM 1aboparopun oT ['K « 9KAH» ciyxur
uH(pakpacHblii ananuzarop (MK-ananuzarop), ¢ pa3paboTKu KOTOPOTO U Havanach
ucropusi koMrnanuu. B ganHom Bapuanrte npencrasied ananuzarop MHOPACKAH-
4200. [Tpubop mo3BoJIsIeT OBICTPO OMPEACIUTh HEOOXOIUMBIC TIOKA3aTEIH, TAKHE KaK
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conmepkaHue Oenka, BIIard, KOJMYECTBa KICHKOBUHBI B 3epHE [6]. Bece xammbOpoBku
MOTYT OBITh aJaNTHPOBAHbl WA CKOPPEKTUPOBAHBI AUCTAHIIMOHHO C MOMOUIBIO
uHpopmarmonHod cetu Ha miatgopme «IKAHET». Ilporpamma mo3BojsieT
apXMBHPOBATh pe3yJbTaThl HW3MEPEHUM, TepenaBarb HWHOOpPMAIMIO, a TaKKe
OTCIICKUBATh TEXHUYECKOE COCTOSIHUE OOOpYIOBaHUS U OCYIIECTBISATH €ro
METOJIMYECKYIO TOAACPXKKY [S].

Anamnzatopsl cepun MTHOPACKAH 3apeructpupoBanbsl B ['ocyapcTBEHHOM
peecTpe CpelICTB U3MEPEHUN U UMEIOT cepTU(PUKAT 00 YTBEPKICHUHM THUIA CPEICTB
u3MepeHuid. Bee Bbllmyckaemble MpUOOPHI MPOXOAAT MEPBUUYHYIO MOBEPKY U UMEIOT
COOTBETCTBYIOIIIEE CBUIETEIHCTRO.

Ha naHHBIM MOMEHT UJET mpolueaypa uznarenbckoro pegakruposanust I'OCT P
«3epHo. OrmpeneneHrue BIAKHOCTH, OeNka, KOJIMYECTBA KICUKOBUHBI METOIOM
CIEKTPOCKONMU B OmmkHeW wuH(pakpacHo obOmactu»y. K 3sTomMy craHmapTy
I'K «KOKAH» ma ponrue 17 ner, m B Ommkaiiinee BpeMs 3TOT CTaHAApT OyAeT
YTBEPKJIEH.

[IpakTudecku 000N aHaNIKU3 B JIaAOOPATOPUM HAYMHAETCS C MPOOOMOATOTOBKH.
AHanu3 ¢ mnomombio MeTona uH(pakpacHou cnekrpockonuu (MK-merona) He
ABysieTcsl UcKitoueHueM. Creyer OTMETUTh, YTO JUIsl MPOBEIEHUS KaueCTBEHHOTO
ananu3a Ha aHanuzatope UHOPACKAH pa3smon 3epHa HeoOxoauM. [l MOATOTOBKU
poObl peKOMEHIyeTcsl ucnoiab3oBanue MenbHullbl BBIOI'Y-3M ®OI'TIY « YHUKM»
u cnenuanucramu 'K «9KAH». JlaHHas MenbHUIIA YHUBEpPCAJIbHA U Pa3MalibIBACT
IMIUPOKHUIA CIIEKTP MPOJYKTOB — HAYMHAsA OT MILEHULIBI, COEBBIX 0000B M 3aKaHUMBAs
cemMeHaMu mnojcosHeyHuka [5]. Ilpm wu3menbueHun npoba HE HarpeBaercs,
COOTBETCTBEHHO HET MOTEPHU BIIATH.

Kommneke npubopoB aiist ocHaienust MoomiabHou nadopatopuu ot 'K « OKAH»
nonosian ananm3atop CAIIOUP — He umeromuii aHaaoroB mpuOop, MO3BOJISIOITNI
3aMEHUTb PYYHOM METOJ OIIPEACIICHUS COPHOM M 3€pHOBOM  IPHUMECEH.
[TpeumyiectBo ucnonszoBanue CAIIONPA MOXHO packpbiTh Ha TaKOM IpPUMEPE.
Kak yxe Obulo ckazaHo AJjig TOro, 4ToObl pa3o0parh OJHY MpoOy Ha Bce (pakuuu
norpedyercst B cpeaneM 30 MuHyT. B cpennem B neHb Ha 3neBarop npuesxaer S50
MamuH. s Toro, 4ToObl MPOBECTH aHAIU3 COPHO-3€PHOBOW mpuMmecu ¢ 3Tux 50
MmamiuH, notpedyercs 1500 MmunyT, To ecth 25 yacoB. CAIIOUP ananusupyer oaHy
npoOy Ha Bce dpakuuu 3a 3 MunyThL. [IpoObI ¢ 50 MauH OH IpoaHaTU3UpyeT 3a 2,5
yaca, uTo siBisieTcst B 10 pa3 OwicTpee.

MoOunbHast 1abopaTopus BKIIOYAET B €0 ellle 0OJHY YHHKAIbHYIO pa3paboTKy
I'K «3KAH» — mnadanockon AHTAPD. IIporpammuast yacts nmpubopa mo3BOISIET
aBTOMATU3UPOBATH MPOLIECC OMPEEICHUsI CTEKIOBUAHOCTU. TakuM 00pa3omM, BpeMs
aHaJM3a COKpallaeTcsl B pasbl, pe3ysbTaT MojydaeTcsi OObeKTUBHBIN U TOuHbIA. Ha
ATOT NMPUOOP UMeeTCs aTeHT, Takxke Obu1 pazpadotan ['OCT P 7062-2023 «ITmenuna.
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Ornpenenenue CTEKIOBUAHOCTH ONTHUKO-KOMIBIOTEPHBIM METOJIOM», BCTYNUBIIHUMA B
cuny ¢ 1 anpens sroro roaa [2].

OneHky KauecTBa 3€pHa HEBO3MOXKHO OCYILIECTBUTH 0€3 omnpeaeneHus
TEXHOJIOTUYECKHUX U MOCEBHBIX XapaKTepUCTUK 3epHa. OaHOM 13 HanboJiee 3HAYNMBbIX
TEXHOJIOTUYECKUX XapaKTEPUCTHUK SBISETCS HATypa 3€pHA, H3YYEHHE KOTOpOH
MPEJICTABIACTCS TEPCIEKTUBHBIM B CBSI3M C T€M, 4TO TpeOyeTcs: pa3padoTKa HOBBIX
METOAUK OINEPAaTUBHOIO OIPEJEICHUS TOCEBHBIX KadyeCTB CEMSH Ha OCHOBE
TEXHOJIOTUYECKUX XapaKTEPUCTUK 3EpHA.

Cormacno I'OCT 10840-2017 «3epHo. MeTon onpeneneHnss HaTypbD, «METOJ
U3MEPEHUS HATYpbl 3€pHA OCYIIECTBIISICTCSI C IPUMEHEHUEM IyPKHU U 3aKJII0YAETCS B
3all0JIHEHUU 3€pPHOM MEPHOM €MKOCTH C NaJarollluM Tpy3oM — Mepku» [3].
'K «3KAH» pazpaborana cobctBennyro mypky MEPA, pabGora xotopoii
OCyIIECTBIsIETCS 0e3 MpuMeHeHus majatomero rpysa. [lypka ne TpeOyer cOopkw,
CJIeIOBATEIbHO, U TIOJATOTOBUTENLHBIX JEHCTBUN K aHamu3y. Takum oOpa3om, mypka
MEPA cymiecTBEeHHO yCKOPSIET NPOLIECC ONPEAEIEHUS] HATYPbI 3€pHA MO CPABHEHUIO
c ee mnpenmecTBeHHUIAMHU. [Ipubop mpoiien MeTpoNOrH4ecKue 3KCIEpPTH3bl, B
Omkaiiiiee BpeMs OyJeT BHECEH B PEECTpP CPE/ICTB U3MEPEHUS.

BaxxHO OTMETHUTH, UTO CYILIECTBEHHO COKpPATUTh BpeMsl OLICHKU IOKa3aTesen
KauecTBa MPOAYKTAa MOXKHO TOJbKO IpH KomriuiekcHoM mnoaxoae. I'K «9KAH»
npeajaracT IMEHHO TaKO€ PEIICHUE JIsl BRITOJHOTO MMPUOOPETEHUS.

Bce mpubopsl mo MaccorabapuTHBIM MOKA3aTENSIM C JIETKOCTHIO Pa3MECTUTCS B
TPAHCIOPTHOE CPEACTBO, MPH TaKOW KOMIUIEKTAllMM OOJIbIION 3amac BOJbI HE
TpeOyeTcs, OHA HY>KHA TOJBKO JIJIsl OBITOBBIX HYX]I.

CepBucHoe 0OCTYKMBaHHE OCYIIECTBIISIETCS Ha NPOTSIKEHUU BCETO CpPOKa
JKCIUTyaTaluu, B JI000M MOMEHT MOXKHO oOpatutbcsi B «IOKAH-CEPBUC» wu
MOJIYYHUTh ONEPATUBHYIO, PE3YJIbTATUBHYIO OOPATHYIO CBS3b [6].

Takum oOpa3zoM, ObICTPOTa aHANIM3a «HA MECTE» U BO3MOXHOCTh Ha OCHOBAHHUH
JAHHOTO  aHaju3a ONEPaTUBHO MPHUHATH  PEIICHHE  SABJSETCA  KIHOUYEBBIM
OpPEeUMYIECTBOM MOOWIbHOM saboparopuu. Ilpubopbl, mnpeacTaBiIeHHbIE B
MOOWJIBHOUM J1abopaTopuu, yHUKaIbHBL. OJIHAKO HEOXUJIAHHBIM pEe3yJbTaT B BUJC
AKCIpECcC-aHaIn3a MIISHUIIBI 32 6 MUHYT BO3MOXKEH OJiarogapsi TOMy, 4TO KaXKJIbIN 13
NpUOOPOB SBISETCS COCTABJISIIONICH OJHOW CHUCTEMBbl M JOMOJIHSIET APYr JApyra.
[TosiBnsiercs apexT amepKeHTHOCTH WK A((EKT 1eTOCTHOCTH, €TUHCTBA.
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K BOIIPOCY B3AaMMOCBA3H IBE€TA CEMAH COCHBI M UX ITOCEBHBIX CBOMCTB

HdypoBa A.C., ’Kurynos A.B.

Nnes ucnonb30BaHUsI ONTHYECKOTO HW3JIYUYEHHUs [JI JUArHOCTUKU M aHaIu3a
OMONOTUYECKUX OOBEKTOB (CEMSH, pACTEHUH, TUIOAOB, APEBECHBIX KOMIIO3UTOB) HE
HOBA, €10 3aHUMAJIUCh MHOTHE yueHbie, B ToM yucie C. Miller-Olsenetal. (1956), H.-
F. Linskens & J.F. Jackson (1992), T.A. Lestander & P.C. Odén (2002), T.M. Farhadi
et al. (2015), M.H. Olesen et al. (2015), H.H. Matveev N.N u ap. (2017).

[TockoNbKy COCHa W €Jib JIBE JIeCOOOpa3yroluue mopojbl Ha Tepputopuu PO
MHOT'ME PYCCKHE UCCIEA0BATEIN MHOTO JIET UCCIEJ0BAIU 3TOT BOIPOC B OTHOLLIEHUU
CEMSIH XBOUHBIX. Tak, TOBOJIBHO YaCTO MPU U3YyUYECHUU CEMSH COCHBI OOBIKHOBEHHOM!,
oOparaiv BHUMAaHUE Ha OY€Hb OOJIBIITON MOIMMOP(HU3M 10 IBETY CEMEHHOM KOXKYPHI
[Kypauanu C.3. (1908, 1932) KoOpanoB H.II. (1914), Kozy6o I'M. (1974),
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JIuraueB U.H. (1962), Azunues FO.H. (1970), Mamae C.A. (1973). Ky3pbmuna H.A.
(1978), UepnonyOoB A.H. (1994, 1996).].

Jlerko mpenanoaoXuTh, 4YTO U3MEHUYMBOCTH ()eHA I[BETa KOXKYPhI CEMSH MOXET
OBITH CBsI3aHa C JIByMs (haKTOpaMu: T€HETUYECKUM pa3zHooOpa3ueM, WIH BIUSHUEM
BHEIIHUX YCJIOBUHN (reorpadmyecKuMH M KIMMAaTUYECKUMH, a TaKXKe ¢ MpU3HAKAMU
pa3BUTHS 3a00JICBaHUIN).

Hampumep, H. I1. KoOpanos, eme B 1914 r. ucciemays 1BETOCEMEHHBIC PaCh
COCHBI OOBIKHOBEHHOM, MpHUIlIeSl K BBIBOAY, YTO LIBET CEMSH 3aBUCHUT OT (DAKTOPOB
BHEIIIHEH Cpejibl U €r0 HEBO3MOXHO HCIIOJIB30BaTh KaK MPU3HAK MPU BBIJCICHUU Pac
COCHBI.

N3yueHne 11BeTa ceMsiH B ayTOXTOHHBIX HacaxaeHuax [Ky3pmuna H. A. (1978);
JluraueB 1. H. (1962); Mamae C. A. (1973); Uepnoayoor A. W. (1994, 1996)] u
reorpau4ecKux KyabTypax pa3IMYHbBIMH METOJAMH TO3BOJIMIO BBISIBUTH, YTO
I[BETOBAas raMMa CEMSH BCTPEYAETCS BO BCEX YACTAX apeajia COCHbI OOBIKHOBEHHOM,
OJIHAaKO COOTHOIIEHHE UX paznuyHoe. CBeTiiasg oKpacka ceMsiH mpeodiiagaer B Ooiee
CyXHX W KOHTHHEHTaJbHBIX ycloBuUsAX npouspactanusa [UYepennun B. JI. (1980)]
Bwmecre ¢ Tem Obuta Beickazana runote3a [Mamaes C. A. (1973)] o ToM, 4TO OKpacka
KOXYpbhl HE TMOTUUHACTCS 3aKOHY MNPUPOAHO-Teorpaduueckorl 30HAJIBLHOCTH, a
SBJISIETCSI CJIEJICTBUEM F€HETUKO-aBTOMATHYECKUX MPOIECCOB

Panee cunranock, 4To JaHHBIC O CBS3U IBETA CEMsIH C APYTMMH MPU3HAKAMHU, a
TaK)Ke MCITOJIb30BAHUE UX KaK MPU3HAKOB-MAPKEPOB JIJIST U3YUCHUS TOMYIISITHOHHON
CTPYKTYpBl MPOTHBOPEUYUBBI M TpeOYIOT nanbHelmero uzyuyeHuss [Mamae C.A.
(1973); IletpoB C.A. (1961); [Ipapaun JI1.®. (1964); Uepnoayoos A. U. (1994, 1996)].
[IpyunHa STUX NOPOTUBOPEUUN CKOpEEe BCErO0 B OTPAHUUCHHSIX TEXHUUYECKUX
BO3MOKHOCTSIX TOT'O BPEMEHHU.

Ongnako yxe B 1995 rony yuensie u3 OHUHCKOrO JECHOTO HAy4HO-
UCCIIeIOBAaTEeNbCKOTO0 MHCTUTYTa, (Quimmana PoBanuemu (Finnish Forest Research
Institute — Rovaniemi Unit), Eila Tillman-Sutela u Anneli Kauppi, nzyuas nporeccs
BIIUTHIBAHUS KUJIKOCTH CEMEHAMU COCHBbI OOBIKHOBEHHOM (HaOyxaHus /imbibition/) u
paccMaTpuBasi CHEKTPhI MOTJIOMICHUSI SKCTPaKTOB M3 oOosiouek TemHbIX (dark) u
ceetnbix (light) pac cemMsH B BuauMOM H yibTpadHOJIETOBOM JHUAMa30HAX,
YCTAHOBUJIM, YTO «OKpacka CEeMsIH OOYCJIOBJIMBACTCS KOJIMYECTBOM U JIOKAIM3AIUEH
denoncoaepkanmx nurMeHToB B obosouke» [Tillman-Sutela & Kauppi, 1995].

B coBpeMEHHBIX UCCIEIOBAHUSX YK€ U3Yy4aeTCsl pas3lIMYHbIE CIEKTPhl H
TEXHUYECKHU TOpa3io 0OJibIlle BO3MOXKHOCTEH OIEHUTH JIOKAIM3ALUIO MUTMEHTOB B
ob6onouke 3epHa [Hosukos, A.1. (2018), Uepnoayoos A.. (2001)].

Tak, nccnegoBanuss HoBukopa A. U. (2018) Ob11M 1OCBAIIEHBI UCIIOIb30BAHUIO
CHEKTPOMETPUU B MH(PAKpPACHOM JUAIa3OHE YacTOT JJI U3YyUECHHS] KOXKYpPbl CEMSH
COCHbl OOBIKHOBEHHOH. [lo TmoNydYeHHBIM JaHHBIM: «Xapakmep usMeHeHUs
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UHMEHCUBHOCMU NO2IOWEHUST U3YYeHUsl 8 001acmu 0eopMaAyUOHHbIX KOJleOaHUll
2UOPOKCUNbHBIX 2PYNN YKA3bIBAEN HA 803MOMCHOCHb YCI08HO20 O€NeHUsl CNeKmpda
Kootcypul Ha wembipe unmepsana: om () 0o 10 %, om 11 0o 20 %, om 21 0o 30 %, om
31 0o 40 %, komopwvie xapakmepHo npociexcusaromcs. Ilpu smom uyemko
uoenmuguyuposams, Hanpumep, Haauyue 8 ouanazore om 0 oo 10 % ceman monvko
C CBEMIbIM OKPACOM KOJMCYPbl He NOAYYUMCA, MAK KAK 6 3MOoM Ouanasome
pacnonazaemcsi CNeKmMpanbHas JAUHUA CEMEHU C MEMHbLIM YBEMOM KOMNCYDbL.
IIpeononosicumenvho, KOXCypa cemsin coCHbl 0ObIKHOBEHHOU COCIMOUM U3 HECKOIbKUX
crnoes, u pasoeneHue 6yoem ocyujeCmenssmsbcs He N0 GHeUHeMY, PA3TUYUMOMY 271A30M
C71010, A NO OOHOMY U3 BHYMPEHHUX Cl0EBY.

Takum 00pa3oM, OKpacka CEMEHHOW KOXYPbI COCHBI BIIOJIHE MOXKET CIY>KHUTb
OJIHUM U3 TIOKa3aTesiei, o KOTOPHIM B Oy IyIlIeM BO3MOXHO OyIeT ONpeesTh 0011iee
COCTOSIHHE W TIOCEBHBIC KadyecTBa mapTuu ceMsH. OMHAKO JaHHBIM (PaKTOp MOKHO
OIICHUBATh TOJILKO B COBOKYITHOCTH C MMPOYMUMU W3y4YaeMbIMHU TTOKa3aTEISIMH.

Haubonee wmHTEpecHOE M MEPCIEKTHBHOE HAMNpaBlIEHWE TAaHHON 0O0JacTu —
BBISIBIICHUE BIIMSIHUSL PA3IUYHBIX 3a0osieBaHuid Ha 1BET cemMeHU. COBpEMEHHbIE
cemapaTropbl MOTY IpH JOMOJHUTEIbHOW KOMIUICKTAlUM MAIIMHHBIM 3pEHUEM
pacno3HaBaTh 3apa’KEHHbIE CEMEHA JI0 UX JJAOOPATOPHOTO UCCIEAOBAHUS.

He3zapaxxeHHble ceMeHa TakXe MOTYT ObITh OTCENapUPOBAHBI 110 IIBETY CEMEHHOM
KOXYPHbI, HO JalbHEHIIIee N3yYeHHE JAHHOTO BOMPOCA JISKUT B 0071aCTH (DU3HOTIOTUN
¥ OMOXWUMUHW PACTCHHUM W HYKIA€TCS B JIOMTOJTHUTEIBHBIX UCCIEIOBAHUSX.
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OmnpeaesieHne mokasare/ieil KauecTsa B COEBOM JIEIMTHUHE METOA0M
uHpakpacHoii cnekTpockonnu Ha npudope UHOPPACKAH-4200

Kocapes /I.B.

HK-cnekTpockonusi — 3TO METOJ aHaju3a, KOTOpBIM IO3BOJISET H3y4aTb
B3aUMOJICMCTBHE UH(PPAKPACHOTO U3IYUYEHUs C BEIIECTBOM. JlaHHBIM METOJ OCHOBaH
HAa TOM, 4YTO MOJIEKYJbl BEIIECTBAa MOMVIOLIAIOT OIPEIEIICHHBIE YaCTOThI
UHPPAKPACHOTO HU3IYUYECHHs, YTO MPUBOAUT K M3MEHEHHMIO MX KOJeOaTelnbHOro
BpamareabHoro cocrossHui (puc. 1). UK-cnekrpockonusi mMpoKo NpPUMEHSIETCS B
XUMUHU JUISl UACHTU(UKAILMK BELIECTB, ONPEAENCHUS HX CTPYKTYpbl U H3yUYEHHUS
XUMHUYECKUX peakuui [3, c.11-12].

OnTdeckas MAOTHOCTE

Pucynok 1. [Ipumep n3mMeHeHUs: ONTUYECKON INTIOTHOCTH

UudpakpacHas  CHEKTpOCKOMUs  sIBIAETCS  OJAHMM W3 Haumbosee
pacupoCTPaHEHHBIX JKCIPECC-METOAO0B OIPEAEICHUs NoKaszareneld kadecrBa. OHa
HallIa [IUPOKOE MPUMEHEHHE BO BCEX OTPACIISIX XUMUYECKOH MPOMBIIUIEHHOCTH, B
TOM YHCJIE U B CEJIbCKOM XO3SIICTBE.

MartepuaioM Jis JaHHOTO HCCIEAOBAHUS TOCIY)XWJIA PE3yibTaThl OMBITA
paboTbl ¢ nuieBod ao6aBkoid E322 wnM ¢ COEBBIM JIELUTUHOM, MPOBEAEHHOTO
I'K «K9KAH» Ha 6a3e komnanuu «Cost AHK». [lanHoe npeanpusitue, pacnoiioXeHHOe
B I. biaroseieHck, 3aHUMaeTcs MepepadOTKOM COU M YXKE€ HCIOIh30Bajo MpUdop
kommnanuu «9KAH» undpaxpacusiii ananuzarop (MK-anammuzatop) MHOPACKAH-
210.

AKTHBHOE COTPYAHUYECTBO MEXK,Ty KOMITAaHUSIMHU Hadas10ch oceHbto 2022 r. bpuio
BbIsICHEHO, uTto y npeanpusatus «Cos AHK» ectb morpebHOCTH B ompeaeneHun
KayecTBa COEBOro JenuTuHa. Jlius yka3aHHOM mnpoueaypbl KOMMOAHUM ObLIO
NpeIOKEHO Hcnoyib30BaTh HOBBIM mipubop I'K «9KAH» — HK-ananuzarop
NHO®PACKAH-4200 (puc.2). Jlng Oonee AETaANBHOTO H3YUYCHHs TPOIYKTa, €ro
dusnuecknx U xumMudeckux cBoiictB kommanue «Cosi AHK» Obuta monrorosieHa
npeacTaBUTeNIbHAs 0a3a 00pa3LoB.
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Pucynok 2. UK-ananuzarop MHOPACKAH-4200

JlenuTHH, TaKXKe M3BECTHBIM Kak Qocdonumnua, SBISICTCI OCHOBHBIM
CTPYKTYPHBIM KOMITOHCHTOM KJICTOYHBIX MEMOpaH M IPHUCYTCTBYET BO BCEX JKHBBIX
opranu3Max (puc. 3). OCHOBHbIE TEXHOJIOTHYECKHE (QYHKIIMU JEIUTUHA B MUILEBOU
MPOMBINIJIECHHOCTA BKJIIOYAIOT €ro MCIOJb30BAaHUE B KAyeCTBE HMYJIbratropa,
CTabMIM3aTopa, aHTUOKCUAAHTA U YIIYUIITUTENS XJIeOOmeKapHbIX CBOUCTB [2, ¢. 35].

Du3NYECKH JCIUTHH MPEJCTABIISIET COO0H BA3KYIO XKHIKOCTh, TOXO0XKYIO Ha ME/I.
Baxuo orMmetrutsh, uro 'OCT 32052-2013 «Jlo6aBku mumeBkie. Jlenutuner E322.
OOmme TEeXHWUYECKUE YCIOBHS» SBISCTCA OCHOBHBIM CTaHmapToM Poccun,
pErIaMEHTUPYIOIMM KayeCcTBO M 0€30MacHOCTh numieBor nodaBku E322 (coeBoro
aenutuHa) [1].

HC i g o Y T W et T i N Il

CH —P—

| | k
O o

|

HiC | - -, e - . =C I I
mMapodobHeld "xBocT" mAapodivneHan
‘ronoea”

Pucynok 3. CtpykTypHas ¢popmyia JeuTHHA
JInst u3MepeHns Takou BA3KOM KUJKOCTU cnenuainuctaMu komnaHuu « OKAH»
OblJla KCIOJBb30BaHA YalllKa JUIsl aHajdu3a >KUIKUX TpoayKToB. OmHAKO TEepeHoc
oOpasnia B 4amKky ObUT MpoOJeMaTH4YeH H3-3a 00pa3oBaHUsI KOMKOB M CKOJIOB,
OTJIMYAIOIIUXCS LIBETOM OT OCHOBHOI'O IPOJYKTa, YTO HETaTMBHO CKAa3bIBAJIOCH Ha
TOYHOCTHU U3MepeHuid. Bo nzbexanue yka3aHHOU MPOOJIeMbI ObLIO IPUHSITO PEIICHHE
HarpeBa 00pasioB 10 60 rpaaycoB sl pPABHOMEPHOI'O paClpe/IeeHuUs.

19



B npencraBnennsix obpasmax ¢ momorisio MK-anamuzaropa THOPACKAH-
4200 ObuM OMpEACNICHBl CIEAYIOIIME IOKa3aTelnu KadecTBa: KHUCJIOTHOE YHCIIO,
pacTBOPUMOCTH B Hedpace, paCTBOPUMOCTD B alleTOHE U I[BETHOCTb.

B pesynbrarte npoBeeHHOTO HCCIE0BaHUS OBLJIO OMPENEIECHO, YTO KUCIOTHOE
YHUCJI0 BapbUpOBaJioch OT 19,1 10 26 ¢ morpemHocTeio He 60jiee 2, YTO 3HAYUTEIHHO
HUXE JIOMYCTUMOW MOTPEIIHOCTU B ctaHaaprte (puc. 4). PacTBopuMOCTh B aneToHe
cocTasisiia ot 58,6% 110 65,6% ¢ norpemHocTbio 10 2,5%, COOTBETCTBYS CTaHAApPTaAM
(puc. 5). PactBopumocTh B Hedpace HE ONUCaHA B CTAHAAPTE, HO Mbl HOJYyUHIIU
MakcuMalibHyt0 morpemHocTs B 0,3% c peanbHbiM auanazonoM ot 0,1% mo 1,5%
(puc. 6). LIBeTHOCTH omnpenensiach mno mkaie ['apauepa B nuanazone ot 50 no 130, u
npuoop MHOPACKAH-4200 ycneniHo cpaBuics ¢ 3TUM TToka3areneM (puc. 7).

NeuntvH
0230918 Iz
B CUSors AP DR SHOP RPN

UK-meton, mr KOH/r

Kumuuecknit metog, mr KOH/ r

» [loxazatens: K4

Pucynok 4. I'pagyrpoBouHast MoJieNb ISl ONPEIETIeHNs KUCIOTHOTO YHCiIa B COEBOM JICUTHHE

Neuwmin
T8
Therm: € Usaes Anmempo Deidop Aae1smceg

WK-meTag, %

KeMU4eCHHiA meToa, %

o [oxasarens: pacteopumocte
BELLECTE B AUETOHE

PucyHnok 5. I'pagynpoBouHast MOJENb IS OIPEIEICHUS PACTBOPUMOCTH JICLIUTHHA B allETOHE
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WH-meTon, %

XHMHYECKHIA MeToA, %

MokazaTens: pacTEOPUMOCTE
sewecrs u Hedpace

Pucynoxk 6. I'pagyupoBouHast Mojieib [UIs ONIPeIeIeHUs] pACTBOPUMOCTH JIELUTHHA B He(pace

Neuwmis
2030018 11T
leruam: C U s Dkl L i )

WK-meTon, ea. no weane fapgHepa

Xeckn oo, e, no kane apaepa
PucyHnox 7. I'pagynpoBouHast MOJENb IS ONPEIEICHUS IBETHOCTH JICLIUTHHA

B wutone 2022 r. cneumamucrel kommnanun «9OKAH» ornpaBunuce Ha
MyCKOHAJIaJI0YHbIe pabOThl B AMYpCKyl0 00JacThb Ha MpEeANpUATHE 3aKa3uuKa,
KOTOPOE SBJISIETCS JIMJEPOM IO mnepepaboTke cou. JlaHHBIN PETHOH SIBIISETCS TaK¥Ke
BeayuM B Poccuu no nepepaboTke cou B CBA3M CO CBOUM OJIM3KUM PaCIOIOKEHUEM
k Kuraiickoit Hapoguoit PecniyOnuke, rie motpebaeHue COEBBIX IPOYKTOB SBISETCS
TpaJULIMOHHBIM.

Ha npennpustun  «Cost AHK» Obuin  ucCnosib30BaHbl  anipoOUpPOBaHHBIE
rpaayupoBouHbie Mozenu ¢ npubopa MHOPACKAH-210, a Takxe rpaayrpoBOYHbIE
MOJENH [JI1 ONPEAEIICHUS KadecTBAa COEBOIO0 Maciia M COEBOro JenuTtuHa. s
IPOBEJICHUS MyCKOHAJIAJA0YHBIX PabOT ObUIO MPEAOCTaBICHO OOJBIIOE KOJIUYECTBO
o0pasioB, B ToM unciie 6onee 50 00pa3ioB JEUTHHA.

JIist yiiydiieHuss TOYHOCTH U3MEPEHHI ObUTO YBEIMYEHO KOJIMYECTBO MPOXOOB
10 11, 9yTOo NMpUBENO K CHMKEHHMIO CPEINHEKBAAPATHYECKOTO OTKJIOHEHUWS IIOYTHU B
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2 paza. PazpabGoranHbie TpaayupOBOYHBIE MOJEIH YCHENTHO MPUMEHSIOTCS Ha
OPEANPUATUN, YTO 3HAYUTEIBHO YCKOPUIIO U YIIPOCTHIIO IPOLIECC TPOU3BOACTBA.

Takum  oOpasom, kommanuedt «OKAH» Obuim  pa3paboTaHbl  HOBBIE
IpaJyrpOBOYHBIEC MOJIEJINM U BHEJIPEHA METOIMKA ONpEe/ICHUS 0Ka3aTeNel KauecTBa
COEBOTO JICLIUTHHA.
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alleTOHEe M IBETHOCTh. bBImM pa3paboTaHbI TpaTyHpOBOYHBIC MOJEIN W METOIUKA
onpeeneHus oKa3zaTeael KauecTBa COEBOTO JICLIUTHHA.

KuioueBbie cjioBa: rpaiyupoBoYHasi MOJENb, JieuuTuH, MK-cnekrpockomnus.

YK 635.655

Paznennt pyopuxkaropa 'PHTH 68.43.01

Pa3padorka BbicOKOCKOpOcTHOrO 3D ckaHepa
Ha ocHOBe ToF ceHcopa u kamep BUAUMOI0 CBETA

Bbpartuyenko JI.C., I'aBpuiios I'.A., I'ynbBanckuii B.B.

Beeoenue. 3D-pekoHCTpykius — 3To o6Onacth KommbioTepHoro 3peHus,
o0OBEqUHSAIONA MHOXKECTBO MHCTPYMEHTOB W METOJOB, HAIpaBJICHHBIX Ha
BOCCTaHOBJIEHHE (POPM 0OBEKTOB U co3aanue HudpoBbix 3D-Moaeneit 3 TuX 00bEKTOB.
Metoabl 3D peKOHCTPYKIIMM HAIUIM MIUPOKOE MPUMEHEHUE B TakuxX cdepax Kak:
MeauuuHa (pa3HOro poja NPOTE3UPOBAHUE U HMIUIAHTALUA), apXUTEKTypa
(BOCCTaHOBIIEHUE), TMPOMBINUICHHOCTh (€(EKTOCKOMUs, KOHTPOJIb KauecTsa,
u3MepeHust 00béMa), KuHemarorpad u MHOTUX JPYTHX.
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BriaenstoT 1Ba OCHOBHBIX THIA 3D-peKoHCTpyKINH:

— aKTHBHBIE: CEHCOpbI OKa3bIBAIOT BO3JCHCTBHE Ha OOBEKT CHEMKU M CTPOST
U (POBYIO MOJIETH IO OTPAKEHHOMY BO3/ICHCTBUIO;

— TIaCCUBHBIE: CEHCOpHI TOJIaraloTCsi TOJIbKO Ha BHEIIHee (HEe 3aBHCSIIEEe OT
KaMephl) OCBEILEHUE U CTPOSAT KAPTUHKY HA OCHOBAHUM BHEIIHETO OTPAXKEHHOTO
BO3AEUCTBUS. [1-2]

O6e rpynmsl 00JaJal0T CBOMMM  XapaKTepHBIMM MPEUMYLIECTBAMU U
HenocTaTkaMu. MeTonoB maccuBHOM 3D-peKOHCTPYKUMH JIOBOJBHO MHOTO, HX
CBOMCTBA MOYKHO U3Y4UTh Ha mnpumepe crepeo3peHus. CyTb 3TOro meroaa
3aKJI0YaeTcsl B MPUMEHEHUH ABYX 2D-kamep BUIUMOIO CBETa, PaCHOJIOKEHHBIX
MakCUMalbHO Onm3Kko Apyr Apyry. ComocTaBisisi CHEHY € JBYX pa3HbIX paKkypcoB
MOKHO HaTH OOIIME TOYKU U MMOCTPOUTH NOMOTHEHHYI0 3D-clieHy. DTOT U Mo100HbIE
€My METO/Ibl BBIYMCIUTEIBHO OBICTPEE AKTHUBHBIX, MO3BOJISIOT CKAHUPOBATH OOBEKTHI
Ha OOJIbIIEM PACCTOSIHMM U MPOILE B peaau3aluu (Tak KaKk KaMepbl BUIUMOIO CBETa
HIMpe pacrpocTpanenbl). OAHAKO CTENEHb AeTaTu3allK IPU TAKOM IOX0/I€ HE OUYEHb
BBICOKA.

NHCTpyMEHTBl aKTUBHOW PEKOHCTPYKIIMHM, XOpOIIO CceOsl IOKa3bIBalOT B
YCJIOBHUAX HEAOCTATOYHOI'O BHEIIHETO OCBELICHUs, a TAaKKE ITO3BOJIAKOT CTPOUTH
BBICOKO JIETAJIM3UPOBAHHYIO KapTUHKY CLIEHbl Ha HEOOJbIIOM paccTossHuU. OJIHAKO
OHM YYBCTBUTEJIbHBl K TMEPEMEIICHUIO MOAOIMBITHBIX OOBEKTOB B Kajape. ITO
00OyCJIOBJIEHO CaMOM KOHIIeMIMe 3Toro moaxonaa. M3 yero BeITEKaeT mpodiieMa
noTepu KadectBa  (pa3MbITHS, pPa3pbIBOB, TyOJUpOBaHUS) PEKOHCTPYKIUU
JIBUXKYIIUXCS ITPEIMETOB B KaJipe.

Obvexkmom ucciedoganuss u papabomxu SBISETCS MPOTPaMMHO-aNNapaTHBINA
KOMIUIEKC BBICOKOCKOPOCTHOU 3D peKOHCTPYKLIHH.

L]enb pabomel — pa3paboTKa MNPOrpaMMHO-ANNIAPATHOIO KOMILJIEKCA, COCTOSLIETO
U3 IBYX Kamepax BuauMoro ceeta u ToF kamepsl, s 3D ckaHupoBaHus.

Jlnst perieHUst BBIIETICHHOW MPOoOJeMbl Mpejiaraercs KOMOMHUPOBATh ChEMKY
ToF-ceHcopoMm ¢ peKOHCTPYKIIMEH cTepeornapoil Tak, 4ToObl MOJYyYEHHbIE B 000MX
ciy4asix o0Jiaka TOYEK MOMOJIHSIIA APYT JApyra U TakuM oOpa3oM HUBEITUPOBAIIU
HEJOCTAaTKH Kaxk10ro meroaa (pucyHok 1). [Ins peanuzaiuu 3TOi €U BCE CEHCOPBI
JOJKHBI TIPOUTH B3aMMHYIO KaIMOPOBKY. METpUKOW TOYHOCTH OyAET CUUTATHCS
TOYHOCTH B3aUMHOM KaTuOPOBKHU KaMep (B YaCTHOCTH, CpEAHEKBaApaTUIHAs OIHOKa
PEMPOEKIINH).
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Pucynok 1. MonenupoBanue ciausiHusi 00JIaKOB TOUEK
Peanuszayus. B nannoit pabote Obutn 3amedicTBOBaHbl Kamepbl Helios2
TimeofFlight (ToF) IP67 3D Camera [3-4] u Kkamepa BHAMMOTO CBeTa
a2A1920-51gmBAS — Basler Ace 2 [5]. Helios2 — 310 BpemsmnponérHas kamepa
MPEACTABISIONIAs CEMEHCTBO AKTHUBHBIX JAaTUYUKOB, €€ TJaBHBIM IPEUMYIIECTBOM

SBJISIETCSI BO3MOKHOCTH TOJydaTh JETaJbHOE M IUIOTHOE o0Ojako Touek (dhopma
TPEXMEpPHOTO IUGPOBOTO TMpEICTaBIeHUs O00bEKTa) TMpU ChEMKE, a TaKKe
HE3aBUCUMOCTH OT OCBEIIIEHHOCTH CIICHBI, PETYIHPYEMOE BpEeMs IKCIIO3UIINH, (hopMaT
n pexuMm. Kamepa Basler Ace 2 sBiasercs mnpeacTaBUTEIEM KIIACCHYESCKHUX
MPOMBINIJIEHHBIX KaMep BHJMMOTO I[BE€TA, C BBICOKOW YacCTOTOM MOXET BbIJaBaTh
MOHOXPOMHBIE H300pak€HUsi B BBICOKOM paspeiieHuu. Peann3zoBaHHbI Ha 0aze
OTIMCAHHBIX CEHCOPOB TECTOBBIN CTEH/ MOKa3aH Ha PUCYHKE 2.

Pezynomamei. bbiia mpoBejeHa B3auMHas MoOIapHas KanuOpoBKa Kamep C
CyOIUKCEeNbHONW TOYHOCTBIO (CpecTBaMU MporpaMMHOro nakera Matlab [6]), mocie
KOTOpOH oOiaka Todek crtepeomapsl u ToF-ceHcopa ObUTM TPUBEIEHBI B CIMHYIO
CUCTEMY KOOpJMHAT U cIuThl. J[Jisi aBTOMAaTH3alMyd 3TOro mpolecca ObLI HamMcaH
KOMILUIEKC TporpaMMHoro ooOecneuenusi Ha si3pike C++ ¢ GUI mo3Bossitommm
OTCJIC)KHMBATh CIEHY B PEXKHUME pealbHOro BpemeHu. [lomydyeHHoe B pesyibrare
JIOTIOJITHEHHOE TPEXMEpPHOE TMPEJCTABICHUE CIIEHbI MOXXHO BHJIETh Ha PHUCYHKE 3
(cpaga).

Bvisoo. B pe3ynbrare mpojieiaHHON paboThl ObLI CMOJEIHPOBAH U pa3paboTaH
MPOrpaMMHO-ANIApaTHBII ~ KOMIUIEKC 3D CKaHUpOBaHUSA,  IMO3BOJSIOLINN
dbopMHUPOBATH TOTIOJHEHHOE TIIOTHOE 00JIAKO TOYEK CIICHBI MPY ITOMOIIN KOMOWHAITAN
TPYII CEHCOPOB.
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4

Pucynok 2. TectoBeiii ctenn 3D ckanepa

Pucynok 3. [TomapHoe cpaBHeHHE PEKOHCTPYKLUH OTIAEIBHO CTepeonapoi (ciesa) u
KOMOMHHMPOBaHHOE (CTpaBa)

25



bubimorpaguyeckuii cnucoxk

Cratbss 00 Orpaxenun Jlambepra Ha caiite Wikipedia.org [DnekTpoHHBIHA
URL:https://en.wikipedia.org/wiki/Lambertian_reflectance (nara oOpamenus: 19.04.2023)

pecype] -

2. Crartes o ®ortomerpuueckom crepeo Ha caite Wikipedia.org [Onexrponnsiii pecypc] — URL:
https://en.wikipedia.org/wiki/Photometric_stereo (mata oopamenus: 19.04.2023)

3. Helios2 TimeofFlight (ToF) IP67 3D Camera Ha caiiTe nmpou3Boautels [DnekTpoHHBIA pecypc] - URL:
https://thinklucid.com/product/helios2-time-of-flight-imx556/ (nara oopamenus: 19.04.2023)

4. Caiir xomnanuu LucidVisionLabs [Onextponnsiii pecypc] - URL: https://thinklucid.com (mata
obpamenus: 19.04.2023)

5. Kamepa Bugumoro cera a2A1920-51gmBAS - Baslerace 2 Ha caifte mpou3BoauTeis [DIeKTPOHHBINA
pecypc] - URL: https://www.baslerweb.com/ru/produkty/kamery/matrichnye-kamery/ace2/a2a1920-
S1gmbas/ (nata oopamenus: 19.04.2023)

6. Cair MIPOrPaMMHOTO rakKeTa Matlab [DnexTponHBIH pecypc] - URL:
https://www.mathworks.com/products/matlab.html (nata ooparenus: 19.04.2023)

7. Caiir OMOIMOTEKM KOMIIBIOTEPHOTO 3PEHUS, MaTeMaTHMKU M HCKycCTBeHHOro uHTtemiekta OpenCV
[DnexTponnsii pecypc] - URL: https://opencv.org(mara obpamenus: 19.04.2023)

8. Caitr dppeiimBopkaQt [dnextpornsrii pecypc] - URL: https://www.qt.io (mara obpamenws: 19.04.2023)

9. Penosuropuit Oubmmorexkn ImGui URL: https://github.com/MingNian/ImGui (mata oOpameHus:
19.04.2023)

10. Caitr 6ubmmorekn OpenGL [Dnexkrpornsiid pecypc] - URL: https://www.opengl.org (mara obpamieHus:
19.04.2023)

11. O6bextuB Kowalens LM6HC F1.8 fomm Ha caiite npousBonutens [OnektpoHHbIH pecypc] - URL:
https://www.baslerweb.com/ru/produkty/obektivy/obektivy-s-postoyannym-fokusnym-
rasstoyaniem/kowa-lens-Im6hc-f1-8-fomm-1/ (nata odpamenus: 19.04.2023)

12. Caiir komnanuu Basler [Dnexrponnsiii pecypc] - URL: https://www.baslerweb.it/en/ (zata oOpameHus:
19.04.2023)

Cenenus 00 aBpTopax

1017 (0 bparuenko JleB CepreeBuu

Opranu3anus Cankrt-IlerepOyprekuii rOCYJIapCTBEHHBIN
3JIEKTPOTEXHUYECKUU YHUBEPCUTET «JIOTN» UM.
B.U. Vnbsuosa (JIlennna)

Anpec 197022, yn. Ilpodeccopa [lonosa, nom 5, nutepa @, CaHKT-

OpraHu3anuu [TerepOypr, Poccus

SPIN-kox —

e-mail [amOnyfriy@gmail.com

OUO I'aBpunos I 'eopruii AHnpeeBuy

Opranusanus Cankrt-IlerepOyprekuii rOCYJIapCTBEHHBIN
3JIEKTPOTEXHUYECKUU YHUBEPCUTET «JIOTN» UM.
B.U. Vnbsnosa (Jlennna)

Anpec 197022, yn. Ilpodeccopa Ilonosa, qom 5, murepa @, CaHKT-

OpraHu3anuu [TerepOypr, Poccus

SPIN-koz —

e-mail george.gavrilov269@gmail.com

1017 (0 ['yneBanckuit Bsauecnas BukrtopoBuu

Opranusauus Cankrt-IlerepOyprekuii rOCYyJapCTBEHHBIN

26

BJICKTPOTEXHUYECKHU I «JIDTN» VM.

B.U. Vinbsuosa (Jlennna)

YHUBEPCUTET


https://en.wikipedia.org/wiki/Lambertian_reflectance
https://en.wikipedia.org/wiki/Photometric_stereo
https://thinklucid.com/product/helios2-time-of-flight-imx556/
https://thinklucid.com/
https://www.baslerweb.com/ru/produkty/kamery/matrichnye-kamery/ace2/a2a1920-51gmbas/
https://www.baslerweb.com/ru/produkty/kamery/matrichnye-kamery/ace2/a2a1920-51gmbas/
https://www.mathworks.com/products/matlab.html
https://opencv.org/
https://www.qt.io/
https://github.com/MingNian/ImGui
https://www.opengl.org/
https://www.baslerweb.com/ru/produkty/obektivy/obektivy-s-postoyannym-fokusnym-rasstoyaniem/kowa-lens-lm6hc-f1-8-f6mm-1/
https://www.baslerweb.com/ru/produkty/obektivy/obektivy-s-postoyannym-fokusnym-rasstoyaniem/kowa-lens-lm6hc-f1-8-f6mm-1/
https://www.baslerweb.it/en/

Anpec 197022, yn. Ipodeccopa Ilonosa, nom 5, nurepa @, CaHkr-

OpraHu3anuu [TerepOypr, Poccus
SPIN-kox 1721-7150
e-mail vvgulvanskii@etu.ru

AHHOTALUSA

B nyOnukamuu paccmaTpuBaeTcsi pa3paboTKa MPOrpaMMHO-aIIapaTHOTO

koMIuiekc 3D CKaHHUpPOBAaHUA IIPH ITOMOIIN BpCM}IHpOJIGTHOfI KaMCPbl M KaMCPbI
BUIMMOI'O CBCTA.

KiroueBble ci10Ba: KOMIBIOTEPHOE 3peHue, 00Jako Touyek, 3d cCKkaHUpOBaHUE,
BPEMSIIPOJIETHBIN 1aTYUK, KaMepa MIyOuHbI, KAJIMOPOBKA.
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2. METPOJIOI'UA

Pa3BuTHe METO10B MOBEPKHU C MCNOJIb30BAHNEM YIAJEHHOI0 J0CTYNA K
cpeacTrBaMm udMepenui no cetu Uurepuer

Memaakun M.A., UBanoB M.C., Ceprees A.B.

Bce cpencrBa wu3MepeHMH, NpOLIENIIME NPOLENYPY YTBEPKIACHHs THIIA,
peructpupytorcss B DeaepanbHOM HHPOpMAIMOHHOM (OHAE MO O0OECIEUEHUIO
eAUHCTBA M3MepeHul [1], KOTOpBIM COAEPKUT OCHOBHYIO HMH(POpPMALUIO O HUX.
Kaxnplii M3 TUNOB CpPENCTB M3MEPEHUM, 3apETHCTPUPOBAHHBIX B PDenepaibHOM
MH(POPMAIIMOHHOM (DOHZE, UMEET METOJIUKY MOBEPKH, YCTaHABIMBAIOLIYIO IIpaBHUJIa
nposeneHus 1nosepku [2]. IIo coCcTOsAHMIO Ha MOMEHT HamlMCaHUs JOKJIaga B
@enepanibHOM  HMHGOPMALMOHHOM (OHJIE HMEIOTCS CBeAeHHs 0 98 Thicsyax
YTBEPKIACHHBIX TUIIOB CPEICTB U3MEPEHUM, KOTOPBIE PA3IMYyaroT IO HA3HAYECHUIO U
o0acTH NpPHUMEHEHMs, MPUHLHUIYY JACHCTBUSA, Macce, rabapuram H JPpyruMm
xapakTepucTukaM. HekoTopsle cpencrBa HM3MEPEHUM, TaKUE KAK KOMIUIEKTHI
CBETOQUIBTPOB, BEChI, aMIIEPMETPHI U BOJIbTMETPBI, UMEIOT MaJjible radapuThl, MPOCTHI
B HCIIOJIb30BAHUU, U HUX TPAHCIOPTUPOBAHUE [JIA IOBEPKU B AKKPEAUTOBAHHOM
LIEHTpE HE UMEET HUKAKUX IPoOIIeM.

Taxxe B DegepanbHOM HH(POpMAITHOHHOM (OHJIE UMEETCS OOJBIIIOE KOJTUYECTBO
CIIOKHBIX, KPYMHOTaOapUTHBIX M HETPAHCIOPTAOENbHBIX MNPHOOPOB, TAKUX Kak
xpoMmarorpadbl, AUPPAKTOMETPHI, OMNpPEIEICHHBIE BHUIbl CHEKTPOMETpPOB. [l
ocymecTBieHuss noBepok Takux CH moBepurenb MOKEH BBIE3XKATH K MECTY
HaxoxxacHust CU.

Bce yaie BO3HMKAIOT Ciydau, KOT/1a B HAyYHBIM METPOJIOTMYECKUA UHCTUTYT,
AKKpEJIMTOBAHHBI Ha TMPaBO IOBEPKH, OOpAIIalOTCS 3a BBIC3THON MOBEPKOM B
JanbHUM peruoH. I[lpuumHOM STOMY, KaKk NPaBWIO, SBIAKOTCS OTCYTCTBUE
CTaHJIAPTHHIX 00pa3L0B B HAJUYMHU y MECTHOTO aKKPEIWTOBAaHHOTO LEHTpa, W/HIN
orcyTcTBUs naHHbIX CU B 005aCTH aKKpeAUTAlMKM JaHHOTO LIEHTpa. DTO BIEYET 3a
co00l 3HAUUTEIbHBIE KOMAHANPOBOUYHBIE PACXO/bl Y MOBEPUTENICH, BKIOYAIOLIUE B
cebs mpoxuBaHue u  jgopory. Taxke, KazpoBas TOJUTHUKA  HAYYHOIO
METPOJIOTUYECKOTO MHCTUTYTA HE MPETyCMAaTPUBAET HAIMUUE B IITATE TTOBEPUTENEH,
CIELHAIM3UPYIOLIUXCSA HA PETYJSIPHBIX KOMAaHIUPOBKAX, CICACTBUEM UYETO SIBIACTCA
YBEJIMYEHNE BPEMEHU 0’KMIAHUS TOTOBHOCTH PE3YJIbTATOB IOBEPKH.

[Tpouszomenmas B 2020 roxy snuaemMusi KOBUIA 00OCTpWia CIOKUBIIYIOCS
CUTYAalUIO, BCIEICTBUE YETO IPOU3OIILIO 3HAYUTEIBHOE OCI0KHEHUE ITPABUII ITPOXOAa
Ha TEPPUTOPUIO MHOTUX OpPraHU3ALUM.

IIpu 5TOM, ypOBEHB TEXHUYECKOI'O OCHALICHUS Y CYLICCTBYIOIIUX COBPEMEHHBIX
U3MEPUTEIBHBIX MPUOOPOB IO3BOJSIET OCYLIECTBIIATh H3MEPEHMSI YAAJIEHHO U
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nepeaaBaTh pe3yJbTaThl U3BMEPEHUN HA HEOTPAHUYEHHBIE PACCTOSHMUS, MOCPEICTBOM

cetu uHTepHeT. Berpoennoe IO cmocoOHO HA OCHOBE MMEIOIIMXCS HU3MEpPEHUM

dbopMupoBaTh ACTAIbHBIE OTYEThI, KOTOPHIE BO3ZMOXKHO pacledyaThiBaTh, COXPAHATD,

OTCBUIATh TUCTAHI[MOHHO.

BO3MOXHBIM pernieHrueM 1Mo ONTUMU3AIUU CIOKHUBIICHCS CUTyallud Morja Obl
CTaTh AUCTAaHUHUOHHAs noBepka CHU, T.e. KOMIUIEKC MEPONPUSITHI, OCYIIECTBISEMbI
MOBEPUTEIIEM IUCTAHIIMOHHO, 0€3 HAXOXKJICHUS B MECTE HAXOXKCHUS U3MEPUTEIBHOTO
npubopa. JleicTByroIIre HAa MOMEHT HalTMCaHUsI I0KJIaJla JOKYMEHTHI IO METPOJIOTUH
[3],[4] He comepxar ¢opMaTbHOTO 3ampeTa Ha JUCTAHIIMOHHBIE TOBEPKHU,
COOTBETCTBEHHO, MPHU YCIOBUHU, YTO METOAMKA TaKOW MOBEpPKU OblIa pazpaboTaHa U
yTBEpXkKIeHa Ha »Tane yrBepxkiaeHus tuna CH, To ee BO3MOXKHO NPUMEHSATH Ha
npaktuke. Bce wame B maTepuanax KOH(EpEeHIMM BCTPEYArOTCS JAOKIAIbl U
BBICTYyIUICHUA [5],[6], moaHUMaromue BOINPOC PEaTu3yeMOCTH IMOBEPKH METOI0M
JUCTAHIIMOHHBIX U3MEPEHUH.

OpHOli M3 OCHOBHBIX MpOOJEM TMpU JUCTAHIMOHHOW TIOBEpPKE SBISETCSA
OTCYTCTBHE CIIOCO0A aBTOMATHYECKOTO Pa3MEIIEHUs UCIOJIb3yeMOro CTaHAApTHOIO
oOpaslla B TNPHUMEHSIEMOE CpPEJICTBO HU3MEPEHMM M €ero aBTOMaTHYecKas
ujaeHTU(PUKaIMs C TOMOIIBIO Jartuuka, BcTpoeHHoro B CH. Takum oOpazom
norpedyercsi B3aUMOJCHCTBOBaTH 10 BHUACOCBSI3U C OMNEPATOPOM U3 YHCIIA
MOJIb30BaTENICH TPUOOPOM.

B uucne nmpoaykuuu, BeimyckaeMoi 'K «9KAH», cyuiecTBylOT MoAenbHbIE
PAZIbI aHATU3aTOPOB, OTHOCSIIIUECS K CICIYIOIIUM YTBEPKAeHHBIM TaM CU:

— adamuzatopbl  uH(Ppakpacueie cepun HNHDPACKAH, wmoaudukanuu
NHO®PACKAH-1050, MH®PACKAH-3150, peructpauvoHHbIA HOMEp IO
cucreme OUD 62251-15;

— anammsatopsl UHOPACKAH-M, momudukanus 4200, perucTpaiiiOHHbBII HOMED
o cucreme GNP 83050-21.

[IporpammHoe obGecrieuenue gaHHbIXx CH 1O3BOJISIET MPOBOIUTHL W3MEPEHUS
nucTaHimonHo. [IpousBoaurenem paspadoTaHa yrpapisiomias IporpaMmma, Kotopas,
OpyU MNOAKIIOUEHHH K AaHaIM3aTopy, [aeT BO3MOYKHOCTb IPOBOJUTH OIEpalNH,
OTHOCAIIMECS K YNpaBIeHUIO0 (DYHKIIMOHAIBLHON YacTH CpECTBA U3MEPEHUH, YTO B
CBOIO OY€pe/lb OTKPHIBAET MEPCIEKTUBBI IMPOBEJICHHUS TMOBEPKU JUCTAHIMOHHBIM
METOOM.

IToBepka MOAU(pUKALIHIA NHO®PACKAH-1050, NHOPACKAH-3150
OCYULIECTBJISIETCS. C HCIOJIb30BAHUEM pACXOJyEMBIX CTAHAAPTHBIX oO0OpasuoB [7],
BbinTyckaeMbix YHUUM — punmmanom OI'VII «BHUUM um. JI.M. MenneneeBa» B
JIOCTaTOYHOM KOJWYecTBe. B Tex ciydasx, Korjga OHU OTCYTCTBYIOT Y BiaJesblia
U3MEpPUTEIHLHOTO TprOOpa, TaKhe CTaHAApTHBIE OO0pa3ilbl BO3MOXXHO OTIPABUTH U3
MOBEPOYHOTO IIEHTpPA JJI BPEMEHHOI'O HUCIOJIb30BAHUS.
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B JokyMeHTanuu 1O MOBEPKE, pPacCHpOCTPAHAIONIECHCS HA AaHAJIU3aTOPHI

NHOPACKAH-M, monudukarnus 4200, B KauecTBE CPEICTB MOBEPKU aHAIU3ATOPOB
NHO®PACKAH-M wucnons3ytoress mepbl nuddysHoro orpaxkenus OJJ0-4 [8],
KOTOpbIE UMEIOT HEeOOJbINe rabapuThl U BEC U MOTYT OBITh OTHPABIECHBI K MECTY

HaXO0XXICHHUA aHAJIN34aTOPOB.
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Oenepanpablii 3akoH 0T 26 mioHa 2008 1. Ne 102-03 «O06 obecrieueHUH €IUHCTBA H3MEpPEHUi» //
Cobpanue 3axkoHogatenbcTBa PO. — 30.06.2008. - Ne 26. — ct. 3021.
Mensenea A.B., Koaanmo IO.I'. JlucraHuuMOHHAash MOBEpKa aBTOMATU3MPOBAHHBIX H3MEPUTEIBbHBIX
CHCTEM I10 HHTEPHET-KaHajIaM ¢ IIOMOIIbI0 YHUBEPCAITBHOTO KaTnOpaTopa HOBOTro TokoieHus // COOpHUK
Te3ncoB aokiamoB | Bceepoccuiickoil HayYHO-TIPaKTHYECKOH KOH(PEPEHIIMH MOJOABIX YYEHBIX U
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Ceprees A.C. Bo3M0XHOCTb peanu3alyi JUCTaHIXOHHOW MOBEPKU 00BEMHBIX PACXOIOMEPOB U3 COCTaBa
CHUKH B ciay4asx OMM3KHUM K Ype3BbIUAHOW CHUTyalld, HA TPYAHOAOCTYIHBIX OOBEKTaX CO CTOPOHBI
9KOHOMHYECKO# 1enecoobpasHoctu // COopHuk Te3ucoB JAokianoB | Beepoccuiickold HaydHO-
MPAaKTUIECKON KOH(PEPEHIINN MOJIOBIX YUEeHBIX U crennanuctoB «3A HAMU BY AYIEE» k 180-netuto
BHUUM umMm. .. Menneneesa. - 2022.
Onmcanne THHa CpeAcTBa wW3MepeHnd «AHamm3aropel wuH(ppakpacaeie cepun MHDOPACKAH.
[Ipunoxenue k ceunerensctBy Ne 60484y : [DnexkTponHslid pecypc]. —ExkarepuHOypr, roa yTBep KaeHus
2015 // ®epepanbHblii HHOOPMAIMOHHBIM (POHA MO OOECTEUEHUIO €AMHCTBA U3MEpEeHHH. - Pexum
nmoctyma: https://fgis.gost.ru/fundmetrology/registry/4/items/375735
Metonuka nosepku MI1-242-2434-2021 «I'"CU. Ananuzatopst MHOPACKAH-M. Mertonnka noBepkm»
[Onekrponnslii  pecypc]. —Canxt-IlerepOypr, rom ytBepkaenust 2021 // ®DenepanbHbIid
nHbopMalMoHHbIl  QoHI mo obecneueHMIO €AMHCTBa  W3MepeHMd. - Pexum  pmocryma:
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B HacTosmeit pabore uccieqoBaHa TEXHUYECKash BO3MOKHOCTb NPUMEHEHMSI
JUCTAaHLIIMOHHBIX M3MEPEHHM C LEJbI0 IIPOBEICHMS IIOBEPKH aHAIN3aTOPOB
unppakpacasix THOPACKAH.

KiroueBble cJji0Ba: CpeICcTBO HM3MEPEHHM, IOBEPKAa CPEACTB HM3MEPEHH,
JTUCTAaHIIMOHHAS MOBEpPKa, AaHAIN3aTOP UH(PAKPACHBIM.

YAK 633.11

Paszneanl pyopuxkaropa 'PHTH 90.01.00

AKTYyaJIbHBIH B3IJISA]I HA ONpe/iesieHHe BJIaKHOCTH B 3epHe

MmuasieB A.C.

[Tokazarens enascrocms (KOTOPHIA HEPA3PHIBHO CBS3aH C TaKoW OOpaTHOM
XapaKTEPUCTHKOM, KaK cyxoe geuyecmao) —3TO CaMblil pacpOCTPAHEHHBIN TOKA3aTENb
KauecTBa B OOJBIIMHCTBE MPOAYKTOB, OylIb TO TMHINEBas U arpapHas
IPOMBIIIIEHHOCTH, He(TsAHAas MU ra3oBas OTpaciid, XUMHUYECKas, JaKOKpacouHas,
cTtpouTenbHas U T.4. ClI0KHO Ha3BaTh BHUJ JAEATEIBHOCTH, T/I€ HE ONMpeAesiach Obl
BJIara Ha OJIHOM W3 ATaroB. YUUTHIBAs BCE BBIIIECKAa3aHHOE, a TAK)Ke 0OIIEN3BECTHBIM
SKOHOMUYECKHM 3aKOH CIIPOCa U IMPEIJIOKEHHS, CTAHOBUTCS HEYIAUBUTEIBHBIM
00JbIIOE  KOJIMYECTBO CYIIECTBYIOIIMX METOAOB OINpPEAETCHHUS  BIAXHOCTH:
BJIEKTPUYECKUE, BJIEKTPOMATHUTHBIE, KOHJIYKTOMETPUYECKHE, BU3yaJbHBICE H JP.
Kaxxnomy crnocoOy nmpucylu CBOM NPEUMYLIECTBA U HEAOCTAaTKU. B nanHo#M paboTte
ObLT paccMOTpPEH apOUTpaxKHbBIM i OOJIBIIMHCTBA TPOJYKTOB METOA —
IrPaBUMETPUUYECKUI METOJ] ONIPEIEIICHHS BJAXKHOCTH.

Bomnpoc onpeneneHus BIaXXHOCTH B 3€pHE U MUILIEBOM NPOAYKLIHUHA HEBO3MOXKHO
paccmaTpuBaTh 03 MpaBoOBbIX acnekToB. [Ipu oOpamieHuu K TaMOXEHHBIM
peryiaMmeHTaM, KOTOpbIE PEryJIUPYIOT JaHHBIN BOMPOC, OBLIO BBISICHEHO, YTO OT ChIPhS
K TOTOBOM NPOAYKUHH, BIUIOTH JO CaMOW YIAKOBKH, JUISI OIPEICIICHUS BJlaru
pazpadorano moutd 50 cTaHAAPTU30BAHHBIX METOJAUK WU3MEPEHUST MAcCOBOM 10U
BJIard U CyXux BemecTn [1].

C cepeauHbl IPOIUIOrO BEeKa U Ha OJIMKaWIIUE ToJlbl OCHOBHBIM JIA0OPAaTOPHBIM
000py10BaHUEM pu ONPEACIECHUN BJIA)KHOCTH apOUTpaKHBIM
TEPMOTPaBUMETPUUYECKUM METOJOM, OCHOBAaHHBIM, IIO0 CyTH, Ha MPOCTEHULIEM
(bu3IIEeCKOM 3aKOHE — YCKOPEHHUH UCIIAPEHUH BJIaTU MPU HATPEBAHWHU, ObLT U OCTAETCS
cymunbHbIN mkad. [loHuMas, 4ro Bce mMpoOBI MpH ONpPENETCHUU BJIArd JOJHKHBI
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HarpeBaThCsl PABHOMEPHO, TIEPBbIC IPOU3BOAUTEIN CYIIMIBLHBIX MKahOB BO BpEMEHA
CCCP ucnonbs30BaJIv MOAXO0/I, HATOMUHAKOIIMN IPUTOTOBIIEHUE KYpPbI-IpWIIb. TO €CTh
poObl TOCTOSTHHO MPOKPYUYMBAJIM HAJl HATpeBaTEeIbHBIM dJieMeHTOM. Tak OblI co3/1aH
3HaKOMbIii MHOTUM COIII-3M.

bonee toro, mox Hero u niucaincs 'OCT 13586.5-93, B koTopoMm OH ObLIT BIIUCAH
obs13aTennbHBIM 00opynoBanueM [2]. Takke B 3TOM cTraHmapre ObUIO yKa3aHO, YTO
CYIIMUIBHBIA TKag pazorpeBaetcs 10 140°C ¥ MOTOM OCYIIECTBISAETCS CYIIKa IIPH
130°C B Teuenun 40 muHyT. Takum 00pa3oM yCTaHABIMBAJCS TEMIEpPATypHBIN
pexuM. [IpenBaputenbHbI HArpeB, BUAUMO, 3aKJIabIBAJIICS HAa BpeMsl HEU30EKHOTO
OXJIQXJIEHUs 1IKada IpHu yCTaHOBKE OI0KCOB B padouyto 30uy COII-3M.

B o6noBnennom cranmapre I'OCT 13586.5-2015, koTOpbIii BCTYNUI B CHITY
nepBoro wutoyisi 2016 roma, omMcaHa Takas € Ipoleaypa CYIIKA, B KOTOpPOH
3aKJIaJbIBAECTCS BpEMS Ha OXJIAKJ/ICHHE HArpeBaTEIbHOW YCTAHOBKHU MPU MOMEIICHUT
O0rokcoB ¢ oOpasnom. Ho uisi COBpEeMEHHBIX CYHIWIBHBIX IKa()OB JaHHAsS
JOTIOJIHUTEINIbHASL TPOLleypa OXJaXKJACHUS YCTAaHOBKM HE SBJISICTCA aKTyallbHOW, a
OIOKC HarpeBaeTcsi 10 HY>KHOW TeMIepaTypbl JaKe MPU OTKPHITON JIBEpIIC MEHbIIIE
yeM 3a muHyTy. Kommanus «9KAH» nmpou3BOAUT MMEHHO TaKHME COBPEMEHHBIE
CYLIUJIbHBIE IKa(BbI.

B 2010 r. xomnanueit « 9KAH» Ha pbiHOK ObLTH npeacTaBiaeHbl iepBbie ACOIII-
4 nu ACODIII-12. 3arem onm 3BomonmonupoBanu B ACDOII-8-1 m 8-2, roe ObuIn
n00aBIIEHBI TAMEPHI U YCOBEPIIICHCTBOBAHA KOHCTPYKITHS (puc. 1).

Pucynoxk 1. Buemnuit Bung AC3OIII-8-1 (cripaBa) u ACOII-8-2 (cneBa)
CrnenyroluymM 3TarioM YCOBEPIIICHCTBOBAHUS METOIOB OMPEACIICHUS BIAXXKHOCTH
HAITUM MPENPUITUEM CTajla TEIUIOBask yCTaHOBKA OMpeIeNIeHUsI BIaXXHOCTH (puc. 2),
kotopas, nomumo ACOIIla, BKiIOYAaeT MEJbHUILY, OXJAIUTEb U CIEHUAIbHO
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pa3paboTaHHYIO MpOrpaMMy, TpEeAHA3HAUYEHHYIO0 s OOpabOTKM MJaHHBIX II0
ONPENIEIICHHUIO BIIAYKHOCTHU 3€PHA, 3€PHONPOIYKTOB, CEMSIH MACIUYHBIX KYJbTYP.

JlanHast mporpaMma HMHTETpUpPyeMa B COBpPEMEHHbIE MH(GOpPMAIMOHHbIE Oa3bl
nabopaTopuil M MO3BOJSIET YCTAaHABIMBATH PabOUyr0 TEeMIEpaTypy B KaMmepax ¢
KOMITbIOTEpa, (UKCUPOBATH HU3MEpsSeMble BEIWYUHBI, OTOOpakaTb IMpoIlecC
npoBeneHuss u3MepeHuii Ha dkpane I[IK, mpousBoauth HEoOXOomMMBIE PACUETHI,
apXMBUPOBATH U BHIBOJIUTH HA MI€YaTh PE3YIbTAThl U3MEPEHUIA.

Cnegyer OTMETUTh, 4YTO pa3pabOTKa BO3AYIIHO-TEIUIOBOM  YCTAaHOBKH
MIPOBOAWIIACH B TECHOM COTPYJHHMYECTBE CO CIIELUATMCTAMH Y PAIBCKOIO HAYYHO-
UCCJIeIOBATENbCKOIO0  MHCTUTYyTa  Merposorun  ¢umuan DI'VII  «BHUUM
uM. /1. 1. MenzaeneeBa», B pe3yJibTaTe MPOBEACHHBIX METPOJOTHUYECKUX HCIIBITAHUM
BO3yIIHO-TeIuioBbIe ycTaHoBKU ACOII 3apeructpupoBansl B [ ocydapcmeenHom
peecmpe cpeocme wusMepeHuid Poccuiickoit ®@epnepanuu, Pecnyonuku benapycs,
Kazaxcrane. IlpoBeaenne moBepku Kak CpeACTBAa U3MEPEHHS BO3MOXKHO B JHOOOM
YIOJIHOMOYEHHOM LIEHTPE CTAHAAPTU3ALNHA U METPOJIOTHH.

— 5w e = &
=" "1 _% | e.s. =~
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PucyHnok 2. TemioBas ycTaHOBKA OIIPEAEIICHUS BIIA)KHOCTH

Ha ocHOBaHMM BBIIIECKA3aHHOTO M HA OCHOBAHUM HAIIEro OIbITA, MBI
033J]a4UIIUCh BOIPOCOM: BO3MOYKHO JI OCYIIECTBUTH ONTHMHU3AIUIO apOUTPAKHOTO
metona? Meroga, KOTOpBIM M3HAa4YalIbHO pa3palaThiBajics Ha 000pYyIOBaHUU
MPOULIOTO MOKOJICHUS.

IkcnepuMeHT. Hamu ObLT OCYIIECTBIIEH KCIIEPUMEHT, ONMCaHHBIN Janee. boin
B3SITHl 3aBakyyMupoBaHHbie 00pa3ipl ['CO 3epHa suMeHs, MIIEHUIBI U OBCa IO
MOKA3aTeNI0 BIAXHOCTh, IPEJOCTABICHHBIC Y pAIIbCKUM HAYYHO-UCCIEI0BATEILCKUM
uHctutyToM MeTpojorun dunuana OI'YIT «BHUUM wum. JI. 1. MenneneeBay u
MIPOBEJICHO OMpEIeTICHUE BIAKHOCTH apOUTPaKHBIM METOJIOM Ha HaIlleM KOMILIEKCE,
MOJIy4eHBl 3HAYEHHUS. 3aTeM ObUIM MPUTOTOBJICHBI JTO0ABKOW JAUCTHIIIUPOBAHHOU
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BOJBI 00pasmpbl C TOBBINICHHBIM COJIEP)KAaHUEM BJIard W TakK JK€ OMpeJesieHa Biara
apOUTPAXKHBIM CIIOCOOOM C MOJCYIIKON BlaxkHbIX 00pa3ioB 1o 'OCT 13586.5-2015.
Takum oOpa3oM, HaMH OBLITH MTOJTYUYEHBI JOCTOBEPHBIC 3HAUCHUS BIAYKHOCTH 00pa3IioB
I'CO u npuroToBIEHHBIX OOPA3IIOB.

Jlanee, wucnonw3ys TMpouenypy pasMona Bpoorn ¢ OXJIaXICHUEM, MBI
MOITOTOBHJIY MPOOKI MIIIIEHUIIBI M 0TOOPATH B OFOKCHI COOTBETCTBYIOIIHE HaBeCKH. Bee
o0Opasibl OBUTM Pa3MOJIOTHl 0€3 MPEeIBApUTETHHON MOJCYIIKH BHE 3aBUCHUMOCTH OT
npeamnonaraemMoit BiaxkHoctu. Temnepatypa ACOII 6buta ycranoBiena Ha 140°C,
KOHTPOJIb U3MEHEHUS BJIQKHOCTH OCYIIECTBIISIICS KKIbIE 5 MUHYT.

BIaXkHOCTB, %o e = . Hﬂlﬂgma 321
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[Imenuma 25
e s e r4
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T i
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PucyHok 3. FI3MeHeHHe BIIaKHOCTH MIIEHUIIBI OT BPEMEHH IPH CYIIKE YCKOPEHHBIM METOJOM

Ha rpaduke pucynka 3 mo ocu abcuucc pacroyiiokKeHO BpeMsi C UHTEPBAJIOM 5
MUHYT, TI0 OCH OpJMHAT — U3MEHEHHUE BiaxxHOCTU. Mcxonsa u3 rpaduka, BUIHO, YTO
conycts 20 MuHYT Js100ble W3MEHEHHUS BIQXHOCTH TMPOUCXONAT B IMpeneiax
JOIYCTUMBIX MOTPEMIHOCTEN METO1a, KOTOPbIE OTMEUYEHBI TUIAHKAMU ITOIPEIIHOCTEM.
Taxum 00pazom, peanbHOE BpeMsl CYLIKH COKpAaTWIOCh BlBoe. Ecin ydecTs, uTo Ais
HEKOTOPBIX 00pa3loB UCKIIOYWIACH CTaAMs MOJCYIIKH, TO JJI BIAXKHBIX 00pa3lioB
BpEMsI HCCIIEI0BAHUS COKPATUIIOCh BTPOE.

Craenyromum 53TanoM ObUla NpPOBEpPKa IOJYUYEHHBIX JaHHBIX Ha JApYrux
KynbTypax. Hamum oOHapyxeHo, dYTO I sS4YMEHS M OBCa PE3yJbTaThl
BOCIIPOU3BOIMMBI.

3akiaouenue. TakuMm 00pazoMm, HCXOAS M3 PE3YJIbTATOB JKCIEPUMEHTA, MBI
YTBEPKIAAEM, YTO, UCMOJIb3Yysl BO3AYLIHO-TEIIOBYK ycTaHOBKY ACOILI, BO3MOXHO
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3HAYUTENbHO YCKOPUTH U YIPOCTUTH apOUTPaKHBIM METOJ] OMPECIICHUS BIaXKHOCTH
3epHa. B cBs3M € 3TUM CTOUT PacCCMOTPETh BOIPOC OCYLIECTBICHUS METPOJIOTMUECKOM
AKCIEPTU3bl M BO3MOXKHOCTM BHECEHHS JIONOJHEHHUS B CTaHAApT B o0iacTu
BJIarOMETPHUH 3€pHA C MPEAII0JIAraeMbIMH CJIEYIOIUMU KOPPEKTUPOBKAMU:

— HCHOJB3ys MEJIbHMIy DBprora ¢ CHCTEMOH OXJIOKIOEHUS, CHeIaTh
HeoO0s3aTeabHON CTaAMI0 MOJACYIIKU JUIsi OOpa3lioB MIIEHUIIBI, OBCA M SIUMEHS C
BJIaXHOCTBIO 710 30%:;

— YCTAHOBUTH BpEeMsl ONPEIECICHHS BIAKHOCTU MIIECHUIIBI, OBCA U SUMEHS C
ucrnionb3oBanueM ACOII-8-1 u ACOIII-8-2 B 20 MuHYT.

bubanorpaduyeckuii cnmcox

1. METPOJIOI'MYECKOE OBECIIEHEHUE BJIATOMETPUUN TIPOAYKIMM (B PAMKAX
TPEBOBAHUM TEXHUYECKUX PEIJIAMEHTOB TAMOXXEHHOI'O COIO3A) 3amopoxer A.C.,
[apdenosa E.I'., I'ymmuna M.O. Metonst onienku cootBercTBust. 2013. Ne 9. C. 19-22.

2. TOCT 13586.5-1993 «3epHo. MeToj onpeeeHusl BIaKHOCTI.

3. T'OCT 13586.5-2015 «3epHO. MeTo onpeaeneHnst BIaXXHOCTI.
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B nyOnukanuu onucaH pe3yiabTaT SKCIEPUMEHTA MO0 YCKOPEHUIO OINpeeTIeHUs
BJIQXKHOCTHU 3€pHA apOTPaKHBIM METOJIOM.
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BJIQ)KHOCTb 3€pHA.

YK 664.72

Paszneanl pyopuxkaropa 'PHTH 65.29.03

Hudposas cucremMa paHHero 00Hapy:KeHUsI 1 KOHTPOJIS CTeNeHU CKPBITOM
MOBPEKICHHOCTH 3€PHA PA3JIUYHOIO LEeJ1eBOr0 HA3HAYCHUSA

Apxunos M.B., I'ycakosa JLIIL., Ilpustkun H.C.,
Pyrkosckas T.C., Ilorpaxos H.H., Trokanos I0.A.

B nacrosiiee Bpemst pyHIaMeHTaIbHbIE U MPUKIAIHBIE ACTIEKThI YIIPABISIEMOIO
3epHOIPOU3BOICTBA TPEOYIOT CO3/1aHus U(POBOM CUCTEMBI PAHHETO BBISBICHUS U
UACHTU(PUKALIMK PA3JIUYHBIX TUIIOB CKPBITHIX Je(EKTOB U aHOMAJMH, BO3HUKAIOIINX
B (hopMOOOpa3yroONMX CTPYKTYypax 3€PHOBKH JUJIsi MAPTHA 3€pHA, MOJIYy4aeMoro B
YCJIOBUSIX HMHIYCTPUAIBHOTO 3€pHONPOM3BOJCTBA. HapylieHne 1eI0CTHOCTH
CTPYKTYpPbl 3€PHOBKHM MPOUCXOAUT TOJ BIMSHUEM JHUMUTUPYIOIIUX (AKTOPOB B
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poiiecce MPOU3BOJCTBA 3€pHA. ITU (PAKTOPhI MOTYT OBITh KaK SKOT€HHOM, Tak U
AHTPOTIOTEHHOW TMPHUPOJBI, U HUX HU3YYEHUE TPeOyeT MPUMEHEHUSI HEWHBA3MBHBIX
METOJOB JUArHOCTUKH OMOJIOTUYECKON U XO3SUCTBEHHON MPUTOJHOCTH 3€PHOBKHU B
3aBUCHUMOCTH OT LIEJIEBOT0 HA3HAYEHMS IPOU3BOAMMBIX TAPTUH 3€pHA JJIs1 CEMEHHBIX,
IIPOJIOBOJIbCTBEHHBIX WJIM (DYpakHBIX Ieieil. AHanu3 pa3IudyHbIX TUIIOB CKPBITHIX
nedeKTOB ¢ MOMOIIbI0 HEMHBA3MBHOTO PEHTTEHOTPa()UUECKOr0 METOoja /I CeMSH
NIIEHULIBI, STYMEHS, PUCa, KyKYPY3bl U Ap. KyJIbTYp MOKA3bIBAET, YTO B 3aBUCHUMOCTH
OT KYJbTYpbI, TUMObl 3TUX ACPEKTOB MOTYT pPa3auyaThbCid U OTO OTpa)Kaercs Ha
TEXHOJIOTUYECKUX XapaKTePUCTUKAX U MOCEBHBIX KayeCTBaX 3€PHOBOr0 MaTepuasa
[1-4].

Pemienue Bblllie MOCTaBICHHBIX 3a/lay TpeOyeT pa3pabOTKu MapaMeTprUuecKoro
nacrnopTa 3€pHOBKH, CO3[IaHUs U(PPOBOro aTiiaca peHTreHoOpa3oB AJisl pa3InyHBIX
C/X KyJNbTYp W TPOBEICHHUE HCCICIOBAHUMN IO YCTAHOBIECHUIO KOPPEISAIUU MEXKITY
pEHTreHoOpa3aMu, TEXHOJOTMYECKUMU U TIOCEBHBIMH KayeCTBaMU 3E€PHOBOTO
matepuaia. [IpoBoauMble B 3TOM HalpaBJIEHUH UCCIEA0BAHMS MO3BOJIAT pa3padboTaTh
(U3BHKO-TEXHUYECKUA M WH(OOPMALMOHHBIA 0a3uc UU(POBOMl CUCTEMBI pPaHHETO
OOHAapy>XKEHUsI CKPBITBIX TOBPEXKICHUW W Ha OCHOBE pa3pabOTaHHOIO B
Arpopu3n4ecKOM UHCTUTYTE MUGPOBOTO PEHTTEHOBCKOI'O CTaHJapTa CEMSH CO3/aTh
AHAJIOTUYHBIA CTaHAApT Uil 3€pHA, COBMECTHO C y4yeHbIMU MHcTHUTyTa 3€pHa H
CIIOI'DTY «JIDTW» [5].

Llenv pabomwvr — co3nanue 3PGEKTUBHON CHCTEMbl HEMHBAa3HUBHOTO SKCIIPECC-
JIOCMOTpPa CKPBITON LETOCTHOCTH 3€PHOBKH.

Cuctemuble paboOThl B JaHHOM HAMPABJICHUHU, MPOBOAUMBIC TPYIIOM
OTEUYECTBEHHBIX HCCIE0BATENEH, 1O CUX TOP OCTAIOTCS MUOHEPHBIMH B MHPOBOM
3epHONPOU3BOICTBE. DTU PAOOTHI MOJHOCTHIO COOTBETCTBYIOT CTpaTeruu Hay4dHO-
TEXHOJIOTUYECKOTO pa3Butusa PO, OynyT cnocobcTBoBaTh 3H(PEKTUBHON peanu3aiuu
noyiokeHuil J{OKTpUHBI TPOJOBOJIBCTBEHHOU Oe3omacHocTu P® 2020, mepexomy
arpoIpOMBIIUIEHHOTO KOMIUJIEKCA Ha IECTOM TEXHOJIOTUUECKUH YKIad, 00eCIeYEHUIO
HACEJICHUSI CTPaHbl KAU€CTBEHHBIM U 0€30MaCHBIM OTEYECTBEHHBIM MPOJOBOJILCTBUEM
C Y4YETOM MPOBOAMMOI B HACTOSIIEE BPEMSI CAHKIIMOHHOW MOJUTUKU CO CTOPOHBI
CHIA u EBporneiickux cTpaH, B TOM YUCJIE, U arpapHOM CEKTOpE.

MartepuasioM s MCCIEAOBAHMS CIY>KWJIM, 3€pHO TMIIEHUIBI B 3amacax
OTBETCTBEHHOTO XpaHeHus PocpesepBa u3 PoctoBckoit m TambGoBckoil obOmacrteid,
dbypaxxHoe 3epHO KyKypy3bl (nTuniedadpuka «Pockapy), a Takske o0pasiibl 3epHa puca,
nonydeHaple 3 xyebomHcneknmii Cankt-IletrepOypra. PeHTreHchemky 3epHa
OCYIIECTBIISUTH METOIOM peHTrenorpaduu Ha ycranoske [1PJ[Y-2 [10].

Pe3ynbTaThl BBISIBJICHUS PA3JIMUHBIX THUIIOB CKPBITHIX JI€PEKTOB MJisi 00pa3lioB
ceMsiH puca npejcTtaBieHsl B Tabmune 1.
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Tabmuua 1. Pentrenorpaduueckuii anaims CKpbITHIX JePEKTOB B 00paslax prca pa3HOTro

MIPOUCXOKICHHUS
3apoibIn 3apobIin Tonepeunbre Tponosbrrie [ToBpexx1€eHHOCTh U
Howmepa TPEIIUHBI B TPEIIUHBI B
oBpasIio YACTHUYHO | IIOJHOCTBIO SH0CTICPME, SH0CTICPME, 3aCEJICHHOCTD
BBIOUT, % BBIOUT, % o, o, HaceKOMBIMH, %
3715 39,5 9,3 5,8 0 0
3717 2,8 94 4 5,6 8,3 0
3728 6,7 93,2 7,8 0 0
3738 0 97,1 7,8 0 0
3908 0 100 0 3,9 0
3911 88,2 11,8 10,3 7,3 2.9
3980 0 100 96,1 15,6 0
[IpencraBneHHbie pE3yIbTAThI CBUIETEIBbCTBYIOT 0o 3HAYUTESIILHOU

BapuaOEIbHOCTU PEHTIECHIIPU3HAKA «BBIOMTHIA 3apoAbII», a TaKXKe MpU3HaKa
«TOMEPEYHbIE TPELIMHBI B 3HIOCIIEPME)», KOTOPBIE SABIISIIOTCS BECbMa BAKHBIMU IS
OLICHKM NPUTrOAHOCTU 3€pHA puca JUisl mepepadaTbiBalOMIe MPOMBIIIIEHHOCTH.
Pentrenorpaguyeckas OLIEHKAa pa3iMYHBIX THUIOB CKPBITBIX Je(PEKTOB 3€pHA

MNIMICHUIIBI 3aJIOKCHHBIX Ha OTBCTCTBCHHOC XpPAaHCHHUC B CHCTCMC

B 3armacax,
Pocpesepna, npencrapnena B Tabnmiie 2.

Tabnuna 2. Pentrenorpaguueckuii aHaan3 CKpbITHIX Ae(PEKTOB 3epHa MIIEHULIbI U3 PAa3HbBIX

PEruoHOB
O6pasip! [ymnsle, | TpemmnHOBATEHIE, [ToBpexaeHHbIE KIIOITOM — Hanuuue ckppIThIX
% % BpeJHas yepenaiika, % JUYUHOK, %o
PocroBckas 00J1acTh
1 0 15 2 1
2 6 10 | 2
3 15 36 3 0
Tam0oBcKas 00s1aCcTh
1 12 31 0 0
2 35 14 0 0
3 14 38 0 0

[TomyueHnHsie pe3yabTaThl CBUAETEIHCTBYIOT O TOM, YTO Ha OTBETCTBEHHOE
XpaHEHUE 3aKJaJbIBAIOTCS TAPTUU CEMSH C HE3HAYUTEIbHBIM YPOBHEM CKPBITOU
MIOBPEXKICHHOCTH U aHOMAaJIbHOCTH.

AHanu3 TpeNCTaBICHHBIX PE3yJbTaTOB IOKa3bIBaET, YTO HamWOoJiee CUIBHOE
MIOBPEXK/ICHUE TEXHOTEHHOTO XapaKTepa BBIABISCTCS IS 3€pHA, TOJYyYEeHHOTO B
Kpacuomapckom kpae, PoctoBckoit u CapatoBckoit obmactsax (6omee 50 %). B 1o xe
BpeMs HanOoJiee CHIIbHASI OBPEXKIEHHOCTh OMOTUYECKOTO XapaKkTepa Halmroaaercs
st Tam6oBckoit obsactu (>90 %), a MOBpeXAEHHOCTh KJIOMOM BpeAHas Yepenaiika
oKazanach Haubosee 3HauuTenbHOM 11 KpacHomapckoro kpas (Oonee 21 %) u
PocToBckoit obnactu (16 %).

JlaHHBIE TIO pPEHTreHaHann3y (Qypa)XHOrO 3€pHa KYyKypy3bl MPEACTABICHBI B
Tabmune 3.
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Tabnuua 3. Pe3ynbTarhl peHTIeHaHAIN3A 3€pHA KYKYpY3Hl,
MOJIy4eHHOT0 Ha ntuuedadbpuke «Pockap»

Howmep oOpa3siia Owmuc, % CkpslITO€ npopacTtanue, %
1 64,0 17,0
2 98,0 29,0

3HauUUTENTHFHOE BapbUPOBAHUE PEHTTECHIIPU3HAKA YH3UMO-MHUKO3HOE HUCTOIICHUE
(OMmuc) ot 64 1o 98 % CBUAETENHCTBOBANIO O CYIIECTBEHHOM MOPAKEHUU 3€pHA
KyKypy3bl TpuOHOM HH(pEKIHEN, UTo c/iesiajo HEBO3MOKHBIM MCIIOJIb30BaHUE TaHHBIX
o0pa3loB Juisi KOPMOBBIX Lenedl. PeHTreHorpaguueckuii MeETOJ BBISBICHUS
NOBPEKJIECHHOCTH 3€pHa Trpudamu sBisieTcss Oosee OBICTPbIM, Ye€M JIUTENbHOE
onpeJeleHue MHMKOTOKCMHOB, B CBSI3M C Y€M €ro MCIOJb30BaHUE OKa3aloCh
1eJIeCO00pa3HbIM JIJIsI paHHEH IKCIIPECC-OLIEHKU X035UCTBEHHON MPUTOIHOCTH 3€pHA
JUTSI KOPMOBBIX LIE€TIEH.

[Tonmyuennsie B paboTe pe3ynabTaThl TpPeOYIOT MPOBEIEHUS JaJbHEHIINX
UCCIICJIOBAHUN IO OLEHKE BIUSHUS PA3JIMYHBIX THUIIOB CKPBITHIX JAE(PEKTOB Kak Ha
IOCEBHbIE, TaK M TEXHOJOTMYECKUE XapPaKTEPUCTHUKU 3€pHA Ui  OLIEHKHU
XO3MCTBEHHON NPUIrOAHOCTH IAPTUH 3E€PHOBOIO MaTepuana B CEMEHOBOICTBE M
3epHONpPOU3BOACTBE. JlampHellee yCOBEpPIIEHCTBOBAHUE PEHTTeHOrpauuecKoit
annaparypsl A Oosiee OBICTPOrO BBISIBICHUS CKPBITBIX JAEPEKTOB M aHOMAIIUM,
BO3MOXHOCTH OIIEHKH TOINOTrpauueckux XapakTepUCTHUK Haauuus aedexra B
pa3iauuHbIX (PopMOOOpa3yIONINX OpraHax 3epHOBKH, OIICHKA CTEMIEHH BBIPAXKEHHOCTH
ATUX Je(PEKTOB U UX CyMMapHOTO COJEp>KaHUS B MapTHIX 3€pHA, BHIPAIICHHOTO IO
pPa3IMYHBIM arpOTEXHOJOTHUSAM, MO3BOJUT Oosiee OBICTPO M KAUYECTBEHHO OLIEHUBATh
HaJIM4YMe B NapTUSIX NPOU3BEIAEHHOIO 3€pHA OOIIEed CyMMapHOW JOJM CKpPBITHIX
ne(deKTOB U aHOMAJIH, UMEIOIUX X035 UCTBEHHOE 3HaueHue. Takoi moxo 1 Mo3BOJIUT
pa3paboTaTh METOJbl OLEHKH BIUSHUSA JHUMHUTHPYIOIUX (AKTOpPOB B IMpoliecce
BBIPAILMBAHNS PACTEHUI, @ TAK)KE TEXHOJIOTMYECKUE PUEMBI MUHUMH3ALUU CKPBITHIX
nedEeKTOB 3a CYET ONTUMU3AIUU pabOUYUX OPTaHOB C/X MAIIMH, BHIOOpPA ONITUMAJIbHBIX
PEXKUMOB yOOpKH, CYIIKH M TOCIEyOOpPOYHOW MOApPaObOTKH 3E€pHOBOM MAacChI
[2-3, 5-9].

Pa3paboTanHble pa3aU4HBIMU CIIEHMATUCTAaMU B OOJACTH CEMEHOBOJICTBA,
3epHONPOU3BOJICTBA, MPUEMBbl TEXHUYECKOTO OCHAIEHUS C/X TPOU3BOIUTENCH
COBPEMEHHOM MOCaA0YHON 1 YOOPOUHOU C/X TEXHUKON MO3BOJIAT arpapusiM nojayydarhb
BBICOKOKAQYECTBEHHBII 3€PHOBOM MaTepHall ¢ MHUHHMAJIBHBIM YPOBHEM CKPBITHIX
ne(eKTOB M aHOMAJIHI, YTO MO3BOJIUT MOBBICUTH 3 (HEKTUBHOCTH KaK arpOTEXHOJIOTHIA
BBIPAILMBAHMS PA3JIMYHBIX CEJIbXO3KYJIbTYp, TaK M TEXHOJOTMYECKHX IPUEMOB
IPOU3BOJICTBA 3€pHA B MYKOMOJILHOM U KOMOMKOPMOBOW MPOMBIIIUIEHHOCTH. Takue
pa3paboOTKH cleNat0T KOHKYPEHTHOCIIOCOOHBIMU MPOAYKIIMIO PACTEHUEBOJICTBA HA C/X
PBIHKE TIPU MOJTYYEHUU TPOYKTOB 3/I0POBOT0 U (DYHKIIMOHAIBLHOTO TUTAHUSI.
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3. CTAHJAPTHU3ALIUA

AKTyaJIbHbIE¢ BONIPOCHI HOPMATHBHO-IIPABOBOI0 00ecneYeHust
3€PHOBOM OTPACIH

Baununa J1.B., bynauna O.HU.

Cornacno «Ilnany meponpusituii ("gopoxHas kapta') pa3BUTHUS CTaHAAPTU3ALUH
B Poccuiickoit @enepanun Ha nepuon no 2027 roma» ONHUMHU W3 NMPUOPUTETHBIX
HAIPaBJICHUN SBJSIOTCA TOBBIIIEHUE KOHKYPEHTOCIIOCOOHOCTH OTEUECTBEHHOU
npoaykuuu (paboT, ycinyr) W yBeaudeHue OOBEMOB BBHITyCKa B oOOpalleHue
MHHOBAIMOHHOW M BBICOKOTEXHOJIOTMYHON MPOAYKIMH; IPUMEHEHHE HAIMOHAIBHBIX
CTaHAAPTOB M CPEIACTB HU3MEPEHUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
HAy4YHO-TEXHUYECKOIO pa3BUTHS, MIO3BOJISIOIUM POCCHIICKUM
TOBAPOIPOU3BOJUTENSIM YBEJIMYUTh IKCIIOPT MPOAYKIMH [ 1].

Pa3BuTue MHCTpyMEHTAIBHBIX METOAOB SIBJIAETCS OOILIEH TEHICHLIMEH Pa3BUTHS
COBPEMEHHOI'0 aHaJIM3a KauecTBa CEJIbCKOXO3MCTBEHHOW MpOoaAyKUMH. B mocnennue
roJibl OCHOBHBIM HAalpaBJICHUEM pa3BUTHS aHaiM3a cTaja pa3paboTka HMMEHHO
AKCIIPECCHBIX NHCTPYMEHTAIBHBIX METOJOB KOHTPOJIS, TO3BOJIFOIIMX:

—  YMEHBIINTH JUIMTEIBHOCTh aHAIN3a JO HECKOJIBKUX MUHYT;

— DJKOHOMWTb Ha NPHOOPETEHHH JOPOTOCTOAIIMX PACXOAHBIX MAaTEPHAIOB U
pEareHToB;

—  OJIHOBPEMEHHO MPOBOAUTH AHAJIU3 HECKOJIBKUX MMapaMeTPOB;

— TpHUBJIEKaTh K paboTe mepcoHall, OTBEUYAIOLINIl MeHee KECTKUM TPEOOBAHUSM.

Ho 3avactyro st odopmieHust Jekjapalud COOTBETCTBHUS, IPOTOKOJIOB
UCIBITAHMS JIaHHbBIE, T[OJYYEHHbIE C TPUMEHEHHEM HE CTaHAapTU30BAaHHBIX
AKCIPECCHBIX HWHCTPYMEHTAJIBHBIX METOJOB, HE TMPUHUMAIOTCS, U PAOOTHUKH
AJIEBATOPOB,  XJEOONPUEMHBIX MPEANPUATUN, HCHBITATEIbHBIX  JabopaTtopuii
BBIHY/ICHbI IPOBOJAUTH KOHTPOJIbHBIE 0oJiee JUIMTEIbHBIE MCCIEAOBAHUS IIO
CTaHAAPTU3UPOBAHHBIM METOIAM.

Jna  pa3pa®oTKu UM akTyajdu3aldd CTaHJapTOB B OOJAcTH 3€PHOBBIX,
3epHOOO0OOBBIX, MACIUYHBIX KYyJbTYp WU TPOAYKTOB HX MepepabdOTKU CO3[JaH H
NEUCTByeT TEeXHWYEeCKMH KOMHTET II0 CTaHAApTU3alMu «3€pHO, MPOAYKTBHI €ro
nepepabotku u macioceMena» (TK 002), Benenue cekperaprara KOTOPOTO BO3JIOKEHO
Ha Bcepoccniickuil HaydyHO-HCCIEA0BATEILCKUM UHCTUTYT 3€pHA U IMPOAYKTOB €T0
nepepabotku — pmwmana ®I'BHY «®HI nmumessix cucrem um. B.M. I'opbaToBa
PAH. B nacrosmee Bpems 3a TK 002 B cooTBeTCTBHHU € €10 00JaCThIO J€ATEIbHOCTH
3akperieHo 160 MeXrocynapCTBeHHBIX W 21 HanMOHANBHBIA CTaHIApPT Ha
IPOIYKIHUIO, METOABI KOHTPOJISl, TEPMUHOJIOTHIO.
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3a nocneanue roast (2020—2023) rr. Ha OCHOBAaHUM HAYYHBIX MCCIEIOBAHUI U
BbimosHeHUs1 [lmana HaumonaneHOM  crangaptuzaunu  TK 002  Begymmmu
noapaznenenusimu BHUU3 pa3zpaborano u npuHsATo 17 MEXrocyJapCTBEHHBIX, S5
HAIMOHAJIBHBIX CTAH/IAPTOB, 3 U3MEHEHHS K MEXIOCYJapCTBEHHBIM CTaHAAapTaM, B
ToM uuciie 3a 2022-2023 rosbl — 8 MEXKToCyAapCTBEHHBIX U | HAllMOHAJIBHBIH.

Ha 06ase mpoBemeHHbIX  HayuHbIXx  uccienoBanuit BHUMW3  Opum
aKTyaJTM3UPOBaHbl MEKTOCYJJaPCTBEHHBIE CTaHIAPTHI, pa3paborannbie Oonee 40 ner
Ha3aJ1, Ha KPYTIbl, KOTOPHIE COCTABJISIIOT OCHOBY B MUPaMUJIE PAllMOHAILHOTO MUTAHMUSL.

Benércsa aktuBHas paboTa MO aTTeCTAalMU M JajJbHEWIIEH CTaHIApTU3ALMU
METOJUK BBHITIOJIHEHUS M3MEPEHUN Ha COBPEMEHHBIX OTEUECTBEHHBIX MpHOOpax,
pa3pabOTaHHBIX I MOJEPHHU3AIMU CYIIECTBYIONINX CTaHIAPTU30BAHHBIX METOJIOB.
Tak BHHUN3 u OO0 «3KAH» B pamkax BbIodHEeHUs [lnaHa HauuoHaIbHOU
cragaaptusanuu TK 002 na 2021-2022 rr pa3zpaboTany HallMOHATBHBIA CTAaHAAPT HA
METOJ OIIPEACIICHUS] CTEKIOBUAHOCTH MIIEHUIIBI ONITUKO-KOMITBIOTEPHBIM METOJIOM C
NOMOIIIBI0O HOBOro mpubopa — auadanackomna «SHTapb», KOTOPBIM MO3BOJISIET
aBTOMATH3UPOBATh MPOLIECC  OMNPEAETCHUS  CTEKJIOBUIHOCTA U  MCKIIOYAET
CyOBEeKTUBHOCTh uesioBeueckoro (akropa. I'OCT P 70629-2023 «Ilmenuna.
OrnpeneneHne CTEKJIOBUIHOCTH ONTHUKO-KOMIIBIOTEPHBIM METOJIOM» BBEAEH B
neuicteue ¢ 1.04.2023 r. [2-3]

[Ipunsara oxonuarensHas pegakiust ['OCT P «3epno. Onpenenenue BIaxXHOCTH,
Oenka, KOJTMYeCcTBa KIIEHKOBUHBI METOJIOM CIIEKTPOCKOIINH B ONMKHEN HHPpaKpacHOU
obnactu», paspabortunkamu kotoporo BeicTynator — BHUN3, OO0 «29KAH» u
VYpaslbckuii Hay4YHO-UCCIEN0BATEIbCKUM HHCTUTYT MeTpojiorun - guman OI'YTI
«BHUUM um. JI.11. MenneneeBay [4].

Hacrosmuii ctangapT pacrnpocTpaHsieTcs Ha 3€pHO TNIICHUIBI, SYMEHS U
yCTaHABJIMBAET ONpPEIeNICHNE BAXKHEUIIINX KJIacCOOPa3yIONIMX MoKa3aTeael KauecTBa
3epHa U MPOJIYKTOB €r0 MepepaboTKH - BIAKHOCTH, OEJIKa, KOJTUYECTBA KICHKOBUHBI
METOJIOM CIIEKTPOCKONHUH B ONFKHEW WMHGpaKpacHOW 00JacTH ¢ MpeABAPUTEIHHBIM
U3MENTbYCHUEM MPOOBI B CIEIYIONIUX JUaNa30Hax:

—  BIaXHOCTb — OT 5 710 25 %;
— MaccoBas J0Js Oelika, B IepecyeTe Ha cyxoe BeecTBo — ot 5 10 20 %;
—  KOJIMYEeCTBa KJIEUKOBUHBI (714 mieHuIlsl) — ot 17 go 40 %.

OCHOBHBIM CPEJICTBOM U3MEPEHUS IO JAHHOMY METO/TY SIBJISIETCSI UH(PPaKpaCHbBIN
ananmuzatop (MK-ananmuzaTop) niisi perucTpaliud CHEKTPOB OTPaKECHUsI B OJIMKHEH
uHppakpacuoit obmactu (or 1400 mo 2500 HM) ¢ aOCOJIOTHON MOTPENTHOCTHIO
YCTaHOBKM JUIMH BOJH 5,0 HM W aOCOJIOTHON NOTPEIIHOCTHIO MPU H3MEPECHHH
CHeKTpainbHBIX Kod(pduimentoB auddysHoro otpaxenus =+0,05 B auamasone
u3mepenut ot 0,08 no 0,99. Bpems, HeoOXoauMoe Ha OMNpEAECTICHUE BCEX TPEX
IOKas3aTejnerd KadecTBa, cocraBiseT 15 MuHyT. CpaBHUTENbHAs XapaKTEPUCTUKA

42



METOJIOB, TPUMEHSIEMBIX I KOHTPOJBHBIX OIpPENeICHU, W OKIPECC-METOAa
npuBeAeHa B Tabauue.

Ta6JII/ILIa. CpaBHeHI/Ie METOHOB 110 OIIPEACIICHUIO BJIAXKHOCTH, 66HK8.,
KOJIMYECTBA KJICMKOBUHEI B 3CpHC

Kpurepun

MeTtobl Bpewms,

MU TouHOCTB CpenctBa n3mepeHus

OmnpenesieHue BJIAKHOCTH

YcTaHOBKa ISl K3MEPEHHS BIAKHOCTH
3epHa BO3AYIIHO-TEIUIOBAS WU MIKag)

Mertoz BO34yIIHO-TEIUIOBOM CYIIKH

+ 0,
I'OCT 13586.5-2015 93 0.3 % CYIIWJIbHBIN, METbHUIIA JTA0OpaTOpHas,
OXJIAJIUTENb OIOKC JTAOOPAaTOPHBII
Meron cnexpockornun BomKHeH 15 + 0,5 % |HUK-ananmuzatop, 1abopaTopHas MeIbHHUIIA

UK obnactu

Omnpenenenne G6enka

Komrutekt o6opynoBanus mis
omnpeaeneHus oenka no Keenpaanto,
MeJIbHHLIA JJabopaTopHast

Merton omnpenenenust 0enka mno 770 0,051 +
Kvenpmamro I'OCT 10846-91 0,014X

MeTox CrIeKTpOCKOIINY BOJIMIKHEN
A P 15 + 0,6 %; |UK-anamusarop, 1abopatopHas MeIbHHUIIA

WK obnactu
OnpeaeneHue KOJINYECTBA KJIEHKOBHHBI
Py4HOI1 1 MEXaHU3UPOBAHHBIN 102 +0,4 % KommuiexT o6opynoBanus ans
METObI OIPEIeNIEHHs KOJTMYECTBA OTIpeIeNIeHUs] KOJIMUeCTBA KIEHKOBHHBI,
kierikoBuHbel [OCT P 54478-2011 76 +0,5 % MeNbHUIa JabopaTopHas

Mertoa CIeKTPOCKOINH BOJIMKHEN

0 -
UK o61acTi 15 +2,0 % [UK- ananuzatop, 1abopaTopHas MeTbHHIIA

BricTpoe u TouHOE onpeesieHue HOPMUPYEMBIX IMOKa3aTelNel P aHaIN3e 3epHa
MI03BOJISICT 3HAUYUTEIBHO YCKOPUTD B YIIPOCTUTH MPOIIECC 3aTOTOBKHU U pa3MEICHUS Ha
aJIeBaTOpE, MOBBICUTH A(HEKTUBHOCTH €T0 MEepepadOoTKH U, B CIIy4ae HEOOXOIUMOCTH,
OTEPAaTUBHO KOPPEKTUPOBATH COOTBETCTBYIOIINE TEXHOJIOTUYECKUE MTPOIIECCHI.

Pa3paboTka W BBEJCHHE HOBBIX MEKTOCYJAAPCTBCHHBIX U HAIMOHAIBHBIX
CTaHJApTOB HAa 3€PHO, MPOIYKTHI €r0 MepepaboTKU W METOIbI OTIPEICIICHHS KaueCTBa
o0ecreynBaroT co00IeHne TPeOOBaHUHN IEUCTBYIOIINX TEXHUYECKUX PETJIAMEHTOB:
TP TC 015/2011 «O 6e3omacHocTtu 3epHa», TP TC 021/2011 «O 6e3omnacHoCcTH
NUIIEBON MPOAYKIMW», KOTOPHIE B COK O4YEpE/Ib, PETIIAMEHTHUPYIOT TOKa3aTeNH
0€30MacHOCTH B 3€pPHE U MPOAYKTAX €ro MepepadoTKU.

Opmnako B TP TC 015/2011 umeroTcst HenopaOOTKH 1 OMHUOKHU, KOTOPHIE TPEOYIOT
BHECEHHUSI IIONPAaBOK M u3MeHeHnd. B cBasm ¢ uwem B 2022 r. EBpasuiickoi
HSKOHOMUYECKOM KOMHCCHEH ObUIO HMHHUIIMHPOBAHO IMyOJUYHOE OOCYXKICHHE
aKTyaJIM3UPOBAHHOTO MpoeKTa nepeuns cranaaptoB k TP TC 015/2011.
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B cBoro ouepenr BHUM3 mnpeanaran cpopmupoBaTh OTAETHHBIA MEPEUCHD
CTaHAApTOB, B pE3yJIbTaT€ NPUMEHEHHUS KOTOPbIX Ha JIOOPOBOJILHOW OCHOBE
obecnieunBaercst coOmonenne tpedoBanuit TP TC 015, Bximoudarouuii B ceOs
cTaHAapThl BUja « TeXHuYecKre yCIoBUs» Ha 3€pHOBBIE, 36pHOO0O0BBIC U MACTUYHbBIC
KYJbTYpPBI, aHAJJIOTUYHO MEPEUHIO CTaHAapPTOB, KOTOpHIi nericteyeT k TP TC 021/2011
«O 6e30MacHOCTH MUIIEBOU MPOTYKIIUN.

BHHWUN3 HeomHokpatHO oOpamaincs B EBpasuiickyl0  3KOHOMHYECKYIO
KOMHCCHUIO, MUHUCTEPCTBO CENBCKOIro Xo3s1cTBa PD ¢ mpeio)keHns M O BHECEHUH
U3MEHEHMI B OTJENIbHBIE MTOKa3aTeNId U HOpMbI ux cogepskanus B TP TC 015/2011.

Taxk, nanpumep, B [Ipunoxxennu 3 ObUIO TIPEATIOKEHO:

— BKJIIOYHTH B COCTaB BPEIHOW MPUMECH ISl MIIEHULBI TOJOBHIO, W3JIOKUB B
CIICIYIOIICH peTaKIIuKi — CIIOPBIHBS U TOJIOBHS — He 6onee 0,05%;

— MHCKJIIOYUTh U3 COCTaBa BPEAHOW IPUMECH TOJIOBHEBBIE (MapaHHbIE,
CUHETY304YHbIC) 3€pHa MILIECHUIIbI, TAK KaK TaKHe 3€pHA B MpPOIlIecce MOATOTOBKU
3epHa K IOMOJIy MOJHOCTbIO OYMIIAIOTCA OT CHOpP TOJOBHU M CTAHOBATCS
MOJIHOIIEHHBIM, 3/IOPOBBIM 3epHOM. Takas mpuMech JOHKHA ObITH BKJIIOYEHA B
MoKa3aTesy CTaHAapTa Ha MIIEHUIYy Kak 0C000 YUYUThIBacMasi;

—  MCKJIIOYUTH U3 COCTaBa BPEAHOW NPUMECH PO30BOOKPAILIECHHBIE 3€pHA BO PXKHU U
TPUTHKAJE, TAK KAK OHU HE OTHOCSTCS K BPEJHOM MPUMECH, B CBSI3U C TEM, UTO
HE OTJMYAIOTCA OT HOPMAJIbHOTO MO (opMe, pa3mepy, BBINOIHEHHOCTH,
CTPYKTYpE 3HJO0CIEepMa U 00J1aIal0T KU3HECTIOCOOHBIM 3apobliieM. Po30Bbiii
OUTMEHT B TAKWX 3€pHAaX HAXOAUTCS B 000JI0UKaX 3€pHA U SBISETCS PE3YJIbTaTOM
pa3Butusi Oaktepuil. OCHOBHBIM OTJIMYHMEM TaKUX 3€pPEeH OT HOPMAaJbHBIX
ABIJIAETCS HAJIMYME PA3MBITBIX MATEH WM IOJIOC Pa3HbIX OTTEHKOB KpAacCHO-
KUPIIMYHOrO IBeTa Ha (OHE HOpPMAJbHO OKpauleHHbIX oOosovek. Ilpu
TEXHOJOTUYECKOH NepepaboTKe MUTMEHT U MUKPOOPTraHU3MBbl YAAIISIOTCS BMECTE
c 000J0YKaMH U B PE3yJIbTATE€ YEr0 MOJyYarOT 3€PHONPOAYKTHI CTAHJAPTHOIO
KauecTBa, COOTBETCTBYIONIETO TPeOOBaHUAM 0€30M1aCHOCTH;

— BKJIIOYHTH B COCTaB BPEAHOW NMPHUMECH: IIJIEBE] ONBSHSIOLINI; YIpHUIlY; 3€pHAa,
NOPaKEHHbIE HEMAaTOJ0Ml C HOPMUPOBAHMEM JIAHHBIX IOKa3aTeled — He
JIOITy CKaeTCsl.

Emé ogHuM akTyanbHBIM BOIPOCOM, HPEMSATCTBYIOUIUM pa3pabOTKE HOBBIX
CTaHAApTOB, SIBJISIETCA OOHOBIICHHUE MEPEYHS 37IaKOBBIX, 36pPHOO0OOBBIX U MACIIUYHBIX
KyJbTYyp, BXomsmmx B oOnacte npumenenuss TP TC 015/2011 «O 6e3omacHocTH
3epHay.

B TIHC-2022 ©6bpia Britouena paspabotka ['OCT P «JlronuH mnuieBoi.
Texnudyeckue ycnoBus», HO 3epHO JonuHa corsmacHo TP TC 015 wmoxker
UCIIOJIb30BAThCS TOJIBKO HAa KOPMOBBIE €M M IOKa3aTelau Oe30MacHOCTU
PEyCMOTPEHBI JJ1s1 Hero ToyibKO Ha 3tu nenu. BHUN3 cosmectno ¢ BHUU nronuna
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oOpamasiucb B MuHuctepctBo  cenbckoro  xossiictea  P®, Epomneiickyro

DKOHOMUYECKYI0 KOMMUCCHUIO, MUHUCTEPCTBO 3JKOHOMHYECKOro passutus PO,
Pocnorpebuamzop ¢ BompocoM o BHecenun wusMenenut B TP TC 015/2011
OTHOCHUTEJIBHO JIFOIIMHA, UCIIOJIb3YEMOr'0 Ha MHUILEBbIC LEIH, C LEJIb0 HOPMUPOBAHUS
COZEPKAaHUSI TOKCUYHBIX DJIEMEHTOB, MUKOTOKCUHOB, NIECTULM0B, PAAUOHYKIIN]IOB,
3arpsI3HEHHOCTHU M 3apayKEHHOCTH BpEIUTEISIMU XJIeOHBIX 3amacoB. Ho moka cutyanus
HE U3MEHWJIACh, U pa3paboTKa JaHHOTO CTaHAapTa MPUOCTAHOBIICHA.

AHanornyHas npoOiema ¢ pa3paOOTKOW CTaHJIapTa Ha aMapaHT, KOTOPBI He
BX0AUT B obsacth neiicteus TP TC 015.

Takum o00pa3oMm, BHECEHHWE UW3MEHEHMH B HOPMATHBHBIE JIOKYMEHTHI,
pErjlaMeHTUPYIOIINE KaYeCTBO U O€30IaCHOCTh 3€PHA U MTPOYKTOB €TI0 MepepadoTKH,
UX CBOEBPEMEHHAs aKTyaJIM3alUs SIBIAIOTCS BAXXHEUIIMMU YCIOBUSMU IOBBILICHUS
KOHKYPEHTOCTIOCOOHOCTH OT€UECTBEHHOU MpoayKimu, poiu Poccuiickoit denepanuu

B 00J1aCTH MEXKTYHAPOIHON M MEXTOCYIapCTBEHHOMN CTaHIapTU3AIIHH.
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AHHOTALUA

PaccMoTpeHO Tekyliee COCTOSHME CTaHAapTOB Ha 3epHO. llpuBomsrcs
IIEJIIOKEHHS 110 BHECEHHUIO U3MEHEHHUM B OTJEJIbHBIE HOPMBI.

KaoueBble caoBa: cranmaptel, 3epHo, HWK-amammsatop, awmadanockom,
ABTOMATH3aLMS, HOPMUPYEMbIE TOKA3ATEIIH.

YK 006.3

Paznennt pyopuxkaropa 'PHTHU 84.13.19

CrangapTuzanusi MeTo1a HHPPAKPACHOM CMIEKTPOCKONUHU
U AKTYAJTH3ALUS CTAHAAPTOB XJ1€00NEeKAPHOI NMPOMBIIIJICHHOCTH

Kykunn M.IO., Hytunna M.A.

B 2016 rony mpaButensctBO Poccuiickoit @enepaunu yrBepauio CtpaTeruto
MOBBIIICHUSI KadecTBa NpoAyKTOB mnuTanuss A0 2030 roma. Ins gocTukeHUs
ykazaHHbIX 1enedt  CTpaTerum  HEOOXOJMMO  pa3BUTHE  HOPMATUBHOM U
METOJIOJIOTHYecKOoil 0a3pl B cdepe KadecTBa MHINEBOM MPOAYKIHMH, a TaKKe
COBEpUICHCTBOBaHUE JEHCTBYIOIINX U CO3JaHUE HOBBIX METO/IOB aHAJIM3A.

['OCTs1 Ha onpeneneHne MacCOBOM JOJM JKHUpa, caxapa, COJIM U BIard B xjiebe
Oobutn paspabotanbl emé mnpu Coperckom Coro3e, W IO0ITOMY HYXXIAIUCh B
akryanuzanuu. Conepxanue Oenka B xisebe ompexaensitor 1o ['OCTy,
npeaHa3HAYeHHOMY JUIs 3€pHa U MPOAYKTOB ero nepepadbotku [3]. [IpencraBieHHbIC B
I'OCTax MeTobI SABJISIFOTCS JTUTEIBHBIMU U TPYA0EMKUMHU. B CBSI3U ¢ TUM BO3HUKIIA
HeoOxoauMocTh B akTyanu3anuu ['OCToB U BKIIOUEHUH B HUX HOBBIX MPHOOPHBIX
AKCIIPECC-METO/IOB aHallM3a, HANpUMEp, METOJAa CHEKTPOCKOMHH B  ONMKHEH
uHppakpacHoit oonactu (BMK-Merona), obmagaroniero neiasbiM psaoM NpeuMyIIecTB:
— OJHOBPEMEHHOE OINpEJCIICHHE BCEX AaHAIM3UPYEMBIX I[IOKa3aTelied 3a JIBe

MUHYTHI;

— TpocTasi MpoOOIOATOTOBKA;
— HU3KHE TpeOoBaHUs K KBaJTU(HUKAIIMHI OIlepaTopa;
— TIpOBeNEHHE aHanu3a 0e3 MCIOJIh30BaHUS MPEKYPCOPOB U APYTUX PACXOJHBIX

MaTepUasoB;

— Hanuuue poccuiickux npouspoautenein bBUK-ananuzaropos.

B Poccun BUK-MeToa mMpoKo UCTIONB3YETCA Uil aHAJIN3a 3€pHA U IPOAYKTOB
ero mepepaboTKH, HO IO HEJABHETO BPEMEHU OH HE HCIIOJIH30BAJICS IS aHAIu3a
xJ1€000yI0UHbIX H3Aeui. [[puunuHO 3TOro ABISAIOCH OTCYTCTBUE HOPMATUBHOM Oa3bl
U aJanTUPOBAHHBIX IS XJIe0a IrpalyupOBOUYHBIX MOJCIICH.

B pamkax BeimonHenus ['oczaganus 8 HUU xneGonekapHoi TPOMBIIIIIEHHOCTH
npoBoautcs aktyanuzanusi ['OCToB u oTpaboTka METOJOB aHAllM3a KUpa, caxapa,
BJIaTM M COJM B XJIEOOOYJOYHBIX, B TOM 4YHCJIE OE3MNIIOTEHOBBIX H3AENUsAX. B
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Hacrosmee BpeMss bUK-meron Bximouén toneko B 'OCTEeI Ha onpenenenue xupa u
caxapa [, 2].

[Ipy BHECEHMH COJIM B PEKOMEHAYEMBIX JIO3UPOBKAX, OHA HE OKAa3bIBAET
3Hauumoro BiusHUsA Ha BUK-cnektpsl, mostomy BUK-Meron HenpumeHuM uist
aHaiM3a CoJM B XJieOe M HEe ObLI BKIIOYEH B aAKTyaIM3WPOBAHHYIO DPEIAKIUIO
cootBetcTBYMOIIEro 'OCTa.

B rocrax pacué€t Ben€rcs Kak Ha CyXo€e BEIIECTBO MsikuIa, Tak 1 Ha 100 r enoro
U3JIEeINS C KOPKOM M BKIIFOUEHHUSMH. DTO MTOAPA3YMEBAET, YTO IIPU OIIPEACIICHUH KHUPA,
caxapa u 6einka B xaede bBIIK-MeTonoM ciieyeT uMeTh rpagyupoBKy U 1Js BiIaru. Tem
HE MEHee, B akTyanu3znpoBaHHyr pepakunio ['OCTa Ha omnpeneneHue BIIAKHOCTH
xJ1€000YIOUHBIX U3 [4] BOIIUIM TOJIBKO BapUaIliy METO/Ia TETNIOBOM CYIIKU. ITO
o0BsicHsgeTCs cTpeMiieHueM pazpadoturkoB ['OCTa Kk mpocToTe M YHUBEPCATBLHOCTH.

BUK-meTron OCHOBaH Ha PErucTpanuy CIEKTPOB OTPAXKEHHUS AHATU3ZUPYEMBIX
po0 B OmkHEH nH(pakpacHOH 001aCTH U aBTOMATHYECKOM pacdy€éTe MacCOBOM JI0JH
ONPENEIIIEMOr0 KOMIIOHEHTa C TMOMOIIBIO 33apaHee CO3AaHHBIX TI'PagyHpOBOYHBIX
Mozeel, pa3pabOTaHHBIX HA OCHOBE PENPE3CHTATUBHOW BBIOOPKHU XJ1€0OOO0YIOUHBIX
U3JEINH, B KOTOPBIX COAEPKAHUE FTHUX KOMIOHEHTOB YCTAaHOBJICHO CTaHIAPTHBIMU
XUMUYECKUMHU U PUBUKO-XUMUYECKUMHU METOJIAMH.

CornacHo nIuTepaTypHbIM HCTOYHUKAM HanOoJiee HH(OOPMATUBHBIM JIUAa30HOM
npu aHamu3e XJIe00OYIOUHBIX M3Aenuid sBisieTcss oomacte ot 1150 go 2500 M [5].
Hcnionp3oBannbie Hamu puOopsl cepun «MHPpackan» padoTaioT B Auamna3oHe AJIUH
BOJH OT 1400 1o 2500 um mnm 7100 - 4000 cm-1.

DKCMEPUMEHThI TOKa3aau, YTO ONTHYECKHUE CIEKTPhl MIICHUYHBIX M PrKAHBIX
XJ1€000YIOUHBIX U3JEIUI UMEIOT MHOTO OOIIEr0 U MOTYT OBITh MOJIOKEHBI B OCHOBY
equHoN  rpamyupoBouHoi Monenu. BUK-cnexkTpbl  O€3riIOTEHOBBIX — W3ACIHM
CYIIIECTBEHHO OTJINYAIOTCA OT HHUX, TTOITOMY JJIsl O€3TIIFOTEHOBBIX M3JIENH TpebyeTcs
pa3paboTKa OTJEIbHBIX TPATyHPOBOK.

[Ipu pa3paboTke TpagyHpOBOK OOJBIIOEC 3HAYCHUE WMEET JIOCTOBEPHOCTH
MOJIO)KEHHBIX B UX OCHOBY PE€3yJIbTATOB XUMHUeCKnX aHanu3oB. [Iposepka ['OCT
5668 Ha Mmeronel ompeneneHus maccoor gosm xupa u 'OCT 5672 nHa meronsl
ONpEIEJICHUS] MacCOBOM J0JIM caxapa MoKa3ajia OTKIOHEHUE Pe3yJIbTaTOB aHAIU3a OT
UCTUHHOTO COJIEpP KaHMs J)KUpa U caxapa B oOpasiax.

Y CTaHOBJIEHO, YTO OCHOBHOW IIPUYMHOW 3aHMKEHHBIX PE3YJIbTATOB IO XUPY
SBJISIETCSI HEIOCTATOYHO TIIyOOKHH ruaponu3 mpoOsl. Ha ocHOBaHMM MPOBEAEHHBIX
AKCIIEPUMEHTOB OOOCHOBAaHBI ONTHUMAJIBHBIC PEKUMBI THAPOJIHM3A W DKCTPAKIIUH,
o0ecrieunBaONIME TMOJYyYEHHE TOYHBIX U BOCHPOU3BOJAUMBIX pE3yJIbTAaTOB IS
MIMPOKOI'0 aCCOPTUMEHTA XJ1€000YIOUHBIX U3CITUA.

B I'OCTe na caxap Hamu ObLI 1opabOTaH apOUTPAKHBIN IEpMaHTaHATHBIA METO/T
beprpana. 3MeHEH nponecc SKCTPAKIHUK CaXapoOB U3 HABECKHU, BBEICHO KUIITUYCHHE
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JUCTUJUTMPOBAHHON BOJIBI M MPOMHUCAH KOHTPOJIb MOJHOTHI MPOMBIBKU. M3MEHEHO
HAXOXJEHHUE MOMPaBOYHbIX KOI(PPUIMEHTOB U Nepeaesiana o0paboTKa pe3yiabTaToB.
BriBeniena pacu€tHast popMyia, MO3BOJISAIONIAS IEPECUUTHIBATh OOBEM NIEpMaHTaHaTa
B MHJIJIMTPaMMBI Caxapo3bl.

benok ompenensnu merogom Keenbnans. Kosdduiument nepecuéra azora Ha
oemnok (K) mist mmmeHWYHON MyKWM MBI TPUHSUIA paBHBIM 5,7. B 0€3rIIOTEHOBBIX
U3JIeNUSX: 17151 Tpeun, KyKypy3bl v cou — 6,25; nis puca — 6,0.

Bopna cymectBeHHO BiuseT Ha pe3ynbTarel bIK-ananuza. Y cranoBineHo, 4to npu
cymike o ['OCT pasHuna ¢ pe3yJibraTaMH CyIIKH A0 MOCTOSSHHOW MacChl COCTaBIISIET
or 0,5% mo 1,0 % abc¢c., mo3TOMy MpHU OMPEACIICHUH BIIAXKHOCTU MBI OCTaBHWJIH
temnepatypy 130 °C, HO mnepenui K pexuMaM, 5SKBUBAICHTHBIM CYIIKE O
MOCTOSIHHOM MacChl.

Jliist pa3paboTKu rpaydnpOBOK MbI IPOBOIMIIH BBITIEUKY XJI€000YJIOUYHBIX, B TOM
qucie Oe3rTI0TEHOBBIX M3JICTUN C Pa3IMYHBIM COJEPKaHUEM JKHpa, caxapa u Oerka
(32 cu€tr Kpaxmana, MIICHUYHOM KIEUKOBHUHBI M COEBOrO HM30JATa). Bhinmekanu He
MEHee JBYX OYXaHOK KaxJoro HaumeHoBaHUsA. OnHy OyXaHKy aHaJIU3UPOBAIU
OTpa0OTaHHBIMU  apOuTpakHbiMu  Merogamu B HHUM  xneGonekapHoit
IIPOMBIILJIEHHOCTH, a BTOpYyIo — nepeaaBanu B OO0 DKAH nnsa castus u 06paboTku
CIIEKTPOB.

Ha ocHoBe mmieHn4yHOW Myku ObuTO BbIIedeHO 20 00pas3IoB ¢ pazIuIHBIM
CoJiep’KaHuEeM JKHMpa M caxapa, a Taxke 20 oOpasloB ¢ pa3IUyHBIM COJEPKaHUEM
Oenka. AHaJOTMYHBIA MOAXOJA TPUMEHSUICS U A O€3rNIIOTEHOBBIX M3Aenui. s
KaKJIOM Tpynmbl M3 ABAALATH 00pa3suoB CHUMANOCh MpuOiusuTenbHo mo 300
CIEKTPOB C LIEJIbIO CO3/1aHusl 0a3bl JIsl pacyETOB.

[lepBoHaUaNbHO ISl CHATHUS CIIEKTPOB Hcnoiab3oBanu npudop « MTHOPACKAH-
1050». ng Bmarv u >Kupa B MIIEHUYHOM XJieOe ObUIM TONYyYEHBI MPUEMIIEMbIC
pe3yabTaThl, HO JUIsSl caxapa MOJIyYUTh YCTOMUMBYIO TPaIyUPOBKY HE yaaioch. bruio
OPUHATO PEIIEHUE HCIOIb30BaTh MPUOOPHI, CIOCOOHBIE CHUMATH HEMPEPBHIBHBII
criekTp ¢ obpasua — moxaenu «Mudpackan-3150» u «Mudpackan-4200». Takxe
OPUHSUIM BO BHMMAaHHUE TO, YTO XJ€OOOYJOUHBIE H3/AENHS MUMEIOT OTHOCUTEIBHO
BBICOKYIO BJIQXXHOCTb U OBICTPO BBICHIXAIOT, Mockosibky bBUK-ananuzarop npu padote
HarpeBaetcs. Ha rpadukax 3To nposiBisieTcs B BUJI€ psAJia U3 HECKOJIbKUX BEPTUKAIBHO
PaCIoNIOKEHHBIX TOUEK MPHU MOCIIEA0BATEIBHBIX 3aMepax OJHOTO U TOTO K€ 00pasia.
[Ipu ogHOKpPAaTHOM PYTHHHOM H3MEPEHHH O0Opa3el] BBHICOXHYTh HE YCIEBaeT H
YCYHIKOM MOXHO mpeHeOpeub. YToObl MHUHUMHU3UPOBATh HECTAOMIBHOCTD
pe3ynbTaToB, 00Opa3ipl Npu HapaOoTKe 0a3pl MPEIBAPUTEIBHO MOJCYIIMBAIHN 0
ocTatoyHoi BiaaxkHoctu 9-12 %. Ckopoctb paboTel npubopa Obla ymeHblIeHa B 4
paza. DTO MO3BOJIMJIO MOJY4YUTh OoJiee cTabuiibHble pe3ysibTarhl. K cranmaptHOMy
HAOOpy [UIMH BOJIH ObLIM J00aBIEHBI [JIMHBI BOJH, XapakTepHbIe IS MOJ0C
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NOTJIONICHUsI caxapo3bl M Kpaxmana. [lomyueHHble Ha MOACYIIEHHBIX oOOpasiax
JlaHHbIE OBLIN NMEPEHECEHBI Ha U3/ICTIUs B HATUBHOM COCTOSIHUM.

[Tpu pabote ¢ O€3rIIOTEHOBBIMU U3JIETUSMU OBLJIO YCTAHOBIIEHO, YTO B MPOIIECCE
CHATHSI CTIIEKTPOB OHHU TOJCBIXalOT OBICTpee, YeM H3JeIus W3 MIICHUYHOW W/WIH
pKaHON MYKH, ITOATOMY Pa3z0poc pe3yabTaTOB aHAIM3a JIJII HUX OKa3aJics HECKOJIBKO
Beiie. [lorpemHocTy TIpU  OMpEJeNICHWH JKUpa, caxapa, Oelka W BiIard B
«xnaccuueckux» m3aenusx bUK-meronom cBeaeHsl B Tabnuiy. Ha maHHBIN MOMEHT
paboTa ¢ 0e3TIIOTEHOBBIMU U3/ICIIUSIMU HAXOIUTCS Ha 3aBEPIIAIOIIEM 3TAle, IOITOMY
OKOHYATEIbHBIE PE3YJIbTAThI IO MOTPEIIHOCTSIM JJIsl HUX OYyT HECKOIBKO MO3KE.

Tabnuua. [TorpemrHocts BUK-MeTona amst xne600yI04HbIX U3ETUI U3 MIIEHUYHOM W/UIK pKaHON
MYKH (C y4€TOM MPOBEAEHHON BaINALINN)

JAuana3on \ KK \ CKO \ Omuodka «+», % \ Omnoka «-», %
[1pu onpenesieHMH MacCOBOM JOJIU JKUPa
ot 0,1 % 10 4 % 0,95 0,36 0,57 0,75
ot 4 % 109 % 0,98 0,28 0,68 0,34
0T 9 % 1015 % 0,98 0,42 0,72 0,85
ot 15 % 1o 20 % 0,96 0,41 1,09 0,66
[Tpu onpeeneHnr MaccoBOil 10K caxapa
ot 0,1 % 10 4 % 0,8 0,54 1,17 1,08
or 4 % 10 10 % 0,7 0,8 1,55 1,02
ot 10 % mo 18 % 0,9 1 1,99 1,72
[Tpu onpesienieHH MacCcOBO#t 10K Oenka
or3 % no21 % ‘ 1,0 \ 0,44 \ Cymma k03¢ d. mo mosyito 3304,5
[1pu onpeieieHHH MacCOBOM J0JIM BJIATH
0125%m060% | 097 | 046 | Cymma k03¢ d. mo Moy 868,0

Ha ocHoBe nmpoBen€HHBIX HCCIIeIOBAHNN pa3pad0oTaHbl TPATyHPOBOYHBIC MOJIEITH
JUISl COBMECTHOI'O OMNPEIEIEHUs] MacCOBOW JOJIM KHpa, caxapa, Oeilka W Biaru B
xJ1I€000YJIOUHBIX, B TOM 4YHCJIE OE3TIMIOTEHOBBIX M3ACIHUSIX C KOPKOM METOI0M
criekTpockonuu B OnmxHenr MK-o6mactu npu amHe BoiHBL oT 1400 10 2500 HM.
[Tokazano, uro BHUK-meron mno3Bossier oOecneyuTh MNPUEMIIEMYI0 TOYHOCTD
pe3ynbraroB aHanuza. [Iposeaena akryanmuszanus I'OCTos, u BMK-meTon BKIIIOUEH B
I'OCT 5668 [1] Ha metoabl onpeaenenus: maccoBoit qouu xxupa u 'OCT 5672 [2] na
METOJbI ONPEICIICHUS] MAaCCOBOM J10JIM caxapa. Jlata ux BBeneHus B aericteue 2023 r.
Bxmtouenne bUK-metona B 'OCTbI M03BOAUT pacliupuTh chepy ero NpuMEHEHHs,
YOPOCTUT U YCKOPUT aHAIM3 XJI€000YI0OUHBIX U3IETUH.

bubanorpaduyeckuii cnmucok

I'OCT 5668-2022. N3nenus xite600ynodasie. METOIBI OMpeIeIeHUsT MaCCOBOM JOJH Kupa. — 28 C.
I'OCT 5672-2022. U3znenus xneco0yaounbie. MeTo bl onpeiesicHUs] MaCCOBOM J0JIH caxapa. — 24 c.

3. T'OCT 10846-91. 3epHO 1 MPOAYKTHI ero nepepadoTku. Metoxa onpezeneHus Oenka. MexyHapoHbIH
CTaHAAPTHBIA KHIDKHBINA HOMep. Vcnonb30Banue u uzaarenbekoe opopmienue. — M.: Ctanmaptuadopm,
2009. -9 c.

4. TOCT 21094-2022. Uznenus xne6o0ynounbie. MeTOBI ONpeIeIeHns BIaKHOCTH. — 16 C.
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5. Pasquini C. Near infrared spectroscopy: A mature analytical technique with new perspectives—A review //
Analytica chimica acta. 2018. V. 1026. P. 8-36. doi: 10.1016/j.aca.2018.04.004.

®UO
Opranusauus

Anpec
OpPraHu3anuu
SPIN-kox
e-mail

dPUO
Opranusauus

Anpec
OpPraHu3anuu
SPIN-koj
e-mail

Cgenenus 00 aBTopax

Kyxnn Muxann FOpbeeBuu

OI'AHY «Hay4dHo-uccienoBarenbCKui
XJ1e00TIeKapHON POMBIIIIIICHHOCTHY

107553, yn. bonbmas Yepkuzosckas, 1. 26a, Mocksa, Poccus

HHCTUTYT

8996-6417
m.kukin@gosniihp.ru

Hytunna Mapust ApHOIbI0BHA

OI'AHY «Hay4uHO-uccnenoBarenbCcKkum
XJIeOONEKapHOU MPOMBIIIIIEHHOCTH

107553, yn. bonbsmas Yepkuzosckas, 1. 26a, Mocksa, Poccus

HHCTUTYT

5872-5805
m.nutchina@gosniihp.ru

AHHOTALUA

B nyOmukanum ommcaHbl METOJIbI, HCIIOIB30BABIIUECS TIPU  pa3pabOTKe

IpagyupOBOYHBIX MOJENEH JUIsi COBMECTHOTO OIPENETICHHs] MacCOBOM JONH KUpa,
caxapa, OeKa u Bjarv B xJie000yJIOUHBIX, B TOM 4YHCIie O€3TTIOTEHOBBIX M3JIETUIX C

KOpKOi’I MCTOAOM CIICKTPOCKOIINH.

KnaroueBbie

cJ1oBa:

cragmapruszaius, bHK-meron, w™eron beprpana,

XJ1e0600yIOUHbIE U3/ICITHS.
VK 543.421/.424:664.66.014
Pa3zneant pyopuxkaropa 'PHTH 84.13.19

50



4. ObPA3OBAHME

Tengenuuu odpazoBarebHoi aesaTebHOCTH 'K « IKAH»

Kymnk A.C.

OOpa3zoBaHue Kak cCHCTEMa — 3TO HEOTheMJIEMasi COCTABIIAIOIIAs JHOOOTO
COBPEMEHHOr0  OOIeCTBA, OTIMYAIOLIASCS  MHOTOACIEKTHOCTHIO  3HAYCHMI.
O0pa3oBaHue MOXKHO pacCMaTpUBaTh KaK MPOLIECC, CUCTEMY, COLIMAIbHBIA HHCTUTYT.
[Ipu sTom, Koraga peub 3axoAuT 00 OOpa30BaHUU, IOCTATOYHO CTEPEOTHUITHBIM
ABJISIETCS PEJICTABJICHUE O HEM KaK O TOJBKO IIKOJIBHOM HJIH BBICILIEM.

K mnaubGonee pasBuBawleMycs MU TMEpPCHEKTUBHOMY BHUIY 0Opa3oBaHHs B
Poccuiickoit ®enepaniun (PD) oTHOCHTCS JOMOJHUTENBHOE MPOodecCHOHATBHOE
obOpazoBanue (/II10), kotopoe, B TEPBYIO Ouepedb, peaTU3yeT MPUHIIHII
HEMPEPHIBHOCTH TMOJYYEHUS HOBBIX HaBBHIKOB W 3HaHuil. 00 aktyampHocTu JI1O n
oOpa3oBaHMsI B LIEJIOM CBHUAETENIBCTBYIOT cienytoue wmudpsl. Ha 2020 .
«O0OCMAmMOYHO UHMEHCUBHOE MEXHON02UYECKOe pA3Gumue Kaxcovie mpu-nimov Jjiem
noumu 8060e ygeauuusaem oowull 00vem ungopmayuu, exceco0Ho oonosusiem 5—10
% meopemuueckux u 0o 20 % npaxmuueckux 3uanuu» [1, c. 11]. CnegoBarenbHo,
NoTpeOHOCTh B OOHOBJIGHMHM M PACIIMPEHUU HWMEIOIIUXCS 3HAHUN CTAHOBUTCA
HEOOXOIUMOCTBIO.

«9KAH» — »3T0 Hay4YHO-NPOW3BOACTBEHHOE MPEANPUITHE, 3aHUMAIOIIEECs
pa3pabOTKO COBPEMEHHOI0 J1abopaTOpHOro 000pyAOBaHUsA, paboTa € KOTOPHIM
HEBO3MOXHa 0€3 Moy4yeHUs: HOBOM MH(pOpMaLK, NpUOOPETEHUs TONOJHUTEIbHBIX
3HAHWM, HABBIKOB, MOBEJICHYECKUX MOJIENIEH, TO €CTh 0e3 00yUYeHUsI.

[IpomomkuTenbHOE BpeMsl OCHOBHBIMH — 0Opa3oBaTelIbHBIMH  (OpMaTaMu
komnanuu «OKAH» ObutM HemocpencTBEHHOE OO0ydeHHE KIMEHTOB padoTe ¢
000pyI0BaHUEM MPU MPOBEJCHUH ITyCKOHATIA0YHBIX padoT, BO BPEMSI KOTOPBIX HAIIN
CIIEUAIIUCTBI PACCKA3BIBAIM MPO MpaBUiIa U OCOOCHHOCTH HKCILTyaTaluu NpudopoB,
U MIPOBEJCHUE MPAKTUYECKUX CEMUHAPOB, Ha KOTOPBIX JKEIAIOLIME MOTJIA HAYYUThCS
paborath ¢ mpudopamu.

B 2019 r. komnanus «9KAH» npogomkuia uckarb GopMbl KOMMYHHKAIIUU C
KOJUIETaMU W TapTHEpamH, TO3BOJISIIONIME B3aUMOJIEUCTBOBATh HE3aBHUCHUMO OT
reorpauYecKux WM BpeMEHHBIX (hakTOpOoB. Tak MOSIBUIINCH BEOWHAPHI, TPOBOIUMBIE
€XKEMECSYHO, C TIOMOIIBI0O KOTOPHIX YYAaCTHHUKHA MOTYT OOMEHHBATHCS OOpaTHOU
CBSI3bI0, Y3HABAaTh O HOBOCTSIX KOMIIAHWUH, MTOJIy4aTh OTBETHI HAa BOIIPOCHI, CBSI3aHHBIE
¢ 000opyIoBaHUEM, TPUHILIUIIOM UX PAOOTHI.

SBnsAsICh HAayKOEMKHUM TPEANPUSTAEM UM TPOU3BOJSI HAHOTEXHOJOTHMYECKOE
o0opynoBanue, komnanust « 9KAH» Hepa3pbIBHO CBsI3aHa C HAYKOM, YTO pacrojaraer
K MCIOJIb30BAaHUIO TaKOM Kiaccuueckoi (opmbl OOMEHA 3HAHMSIMU U OIMBITOM, Kak
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koHpepenuusa. B 2021 r. na 6aze 'K «39KAH» Obuta mpoBeneHa mepBasi HayqyHO-
npaktudyeckas KoH@epeHuus «TexHomorun. Metposorus. CranaapTuzanus.
Hauuelii  ¢opmar ObLI TEMIO MNPUHIT HAIMMHU KOJUIETaMM, CIOCOOCTBOBAI
OPUOOPETEHUIO U YKPEIUICHUIO MapTHEPCKUX OTHOLICHUH MEXIy yYaCTHUKaMH, a
TaK)Ke MOUCKY HETPUBUAJIBHBIX PEIICHUI MO AKTyaJIbHBIM BOIIPOCaM CTaHJAAPTU3ALUU
Y METPOJIOTUH.

B 2022 w 2023 rr. Obutd TpPOBENEHBI BTOpass U TPEThs KOH(EPECHINH
COOTBETCTBEHHO, Ha KOTOPBIX OOCYXIaJUCh BONPOCHI pa3padOTKU M BHEAPEHUS
HOBBIX TE€XHOJOTHH, UX METPOJOTHYECKOTO CONPOBOXKICHUS M CTAHAAPTH3ALHUH B
o0nacTu npudOPOCTPOCHHUS.

Takum 006pa3zoM, Ha NPOTsHKEHUH MpoaospkuTensHoro Bpemenu I'K « 9KAH» Tak
WIM WHAYe 3aHMMaach 00ydeHueM, a 00pa30BaHUE BHICTYIIAE€T OJJHUM M3 3HAYMMBIX
HaIIPaBJICHUI €SI TEIbHOCTH MPEAIPUSATHUSA.

YuutsiBas, 9To 00pa3oBaHHE MPEACTABISAECT COOOW Oojiee OpPraHU30BAHHBIA U
YCTOWYUBBIA MPOLIECC KOMMYHHUKAIMM MEXAY OOYyYarolUMHCSI U OOy4YarolMIMMH,
nopoxaamomuii - 00yuenue, kommnanuenn «OKAH» Obulo nOpHHATO pelieHHe
CTPYKTYpUPOBAaTb W YCOBEpILIEHCTBOBATb  0Opa3oBaTelIbHbIE  MPOIECCHI,
npoucxojsiue Ha 6aze npeanpustus. Tak B 2022 r. OO0 «9KAH-CEPBUC 6bina
MOJIy4eHa JIMIEH3UsI Ha OCYILIECTBICHUE 00pa3oBaTEIbHOM NEATETbHOCTH U
pazpaboTana mporpaMma MOBbIICHUST KBanupukanun «COBPEMEHHBIE METOIbI
ONpEIEICHUS] KAayeCTBA CEJIbCKOXO3SIMICTBEHHBIX KYJIbTYp M HPOAYKTOB HX
nepepabotku». [Iporpamma paccuntana Ha 24 yaca W TMPENOJaracT MOBBIIICHHUE
KBIM(UKALMK CHEHHAINCTOB C BbIAAYEW YJIOCTOBEPEHUS TOCYAAPCTBEHHOIO
obpa3ria.

JAIIO, c¢ opHOW CTOPOHBI, OOECIEYUBAET PACIIMPEHUE KOHKYPEHTHBIX
NPEUMYIIECTB  CHEIMANINCTa, a  TakKe  MOBBIIIAET  MPOQPECCHOHATBHYIO
KOMIIETEHTHOCTh. C NIpyroid CTOpoHbI, peryiisipHoe mnpoxoxaeHue IO sBusercs
00s3aTeNbHBIM TPEOOBAaHUEM, HANpPHUMEP, Uil COTPYIHHUKOB aKKPEIWTOBAaHHBIX
naboparopuii. [Ipemiaraemas nporpaMma cocOOCTBYET OCBOEHHUIO CHEIMAINCTAMMU
HABBIKOB pabOThI C 000PY/I0BaHUEM, KOTOPOE BHOCUTCS B TOCYJIaPCTBEHHBIN peecTp,
a TaKXe HOBBIX METOJIOB, AKTUBHO CTaHAAPTU3UPYEMbIX YCHUIMSAMU KOMITAHUU
«OKAH».

Ha nanHbIil MOMEHT yKa3aHHas MporpaMMa peajin3oBaHa TOJIBKO B OUHOM hopme.
OnHako TpuHHMasT BO BHUMAaHHME 3aTPYJIHEHHS, CBSI3aHHBIE C JIOTHUCTHYECKUMH
ornepauusaMu, pabodeil 3arpyKeHHOCTbIO, a TaKXe OOLIEPOCCHICKME U MHUPOBBIC
TEH/ICHLIMY BHEPEHUS OHJIaH-00pa30BaHus U MPUMEHEHUS U(PPOBBIX TEXHOJIOTHHA,
Obla Hayata paldoTa HaJ CO3JaHUEM OHJIAMH-Kypca I CHELUATUCTOB, YKE
3HAKOMBIX C HAIlIUM 00OPYJAOBAHUEM WJIU KEJIAIOIINX €ro MPUoOpecTH.
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CornacHo JaHHBIM UHTEpHET-U3AaHus «Meaua Heromorun», B 2021 r. B oHnaliH
npouuti o0ydeHue 18 MIIH 4yenoBeK, TpaThl Ha 3TO JOMOJHUTENbHOE 00pa3oBaHUE
coctaBuiii 226 mipj pyoseit. [{ns cpaBHEeHUsS — O4YHO 00y4aiauch 12 MITH, KOTOpBIE
3amiatuian 214 mupa. BriepBele poccusiHe MOTpATHIIA Ha OHJIaH-00y4eHue OOJblIe,
4yeM Ha O4Hoe [2].

[Ipyu »TOomM Oonblie BCEro Ha JOMOJHUTENBHOE OHJIAWH-00pa30BaHHE
PECHIOH/ICHTHI TOTPATWIIA JUIsI TMPOQPECCHOHAIBHOTO PAa3BUTHUS: OCBOEHHUS HOBOM
npodeccuu, pa3BUTHS HABBIKOB B TEKYIIEH MO3UIUHU, TOBBIIICHUE KBATU(DUKAIIUH.

[Tonynsipuzanuss KayeCTBEHHOI'O OHJAH-00pa3oBaHHWA — 3TO KIIOYEBas
TEHJCHIUS COBPEMEHHOI'O pbIHKA 00pa3oBaHMs, YTO OOOCHOBBIBACTCS PSAIOM
(GakTOpOB, TJIABHBIM M3 KOTOPBIX BBHICTYNAIOT NMPEUMYIIECTBA OHIaH-popmara. ITo,
B IEPBYKD O4YEpPEdb, JIKOHOMHS BPEMEHHBIX 3aTpaT, BO3MOYKHOCTb IOBBIIIATH
npodeccruoHanbHbIe KayecTBa W3 JIO00M TOUYKM MHUpPA, Y3KOHAIPABJICHHOCTH
o0y4eHHs, TO €CTh MPEJOCTABICHUE KIIIOUYEBBIX 3HAHUU MO KOHKPETHOW TEMAaTHKE,
yA00CTBO, TMOKOCTh U Pa3HOIUIAHOBOCTH (hopMaToB 00yueHus [3, c. 294].

[IpenmyiiecTBa oHNalH-(oOpMaTa TAKKE MOKHO TOHECTH Ha ITPOCTOM MPUMEPE.
B nocnennee Bpemsi BCE OOJNBIIYIO pacpOCTPAHEHHOCTh MPUOOPETAIOT pa3inyHbIe
NPUWIOKEHUS IS WU3YUYECHHUS] MHOCTpPaHHBIX s3bIKOB uiu I[IJIJI, xoTopbie ymoOHO
UCIIOJIb30BaTh BO BpeMs JOPOrH. JlaHHbIE MPUIIOKEHUS TTO3BOJISIOT ONTUMU3UPOBATH
3aTpau€HHOE Ha MEpPEeMEIICHUE BpEeMsl M HAMpPaBUTh €r0 Ha COBEPILICHCTBOBAHHE
JUYHOCTHBIX KAauecTB. AHAJOTUYHO BBIIICONUCAHHOMY JIAHHOE BPEMSI MOMKET OBITh
UCIOJI30BAHO ISl MPO(PECCHOHATBHOTO PA3BUTHA: MPOCIYUIMBAHUE ayAHOJIEKIIHH,
IPOCMOTP 00yYaroUIero BUAEC0, O3HAKOMJIEHHE C HAYYHOM CTaThel WU JIEKITMOHHBIMU
TEKCTOBBIMHU MaTepHalaMH.

Korma peub 3axoaMT O HemoCTaTKax OHJIAWH-0Opa30BaHMs, 4Yallleé BCETO
oOyyaronirecs: yka3bIBaloT Ha HEY100CTBO U HEPD(HEKTUBHOCTH (popMaTa, OTCYTCTBUE
JMYHOTO KOHTAKTa C IEKTOPOM, M3-3a YE€TO CHIKAETCSI MOTUBAIIHS B OOYUYCHHH.

[Ipu pazpabotke onnaitH-kypca komnanueit «IKAH» Obutn yuteHsl Hambosee
4acTO BCTpPEYAIOLIUECs CJIOKHOCTH, CBSA3aHHbIE ¢ OOyuyeHueM B oHjaitH. OaHako
CIEeAYyeT OTMETUTD, YTO KIIFOUEBOE B OCBOCHUH HOBBIX HABBIKOB, — JKEJIAHUE U JIMYHAS
MOTHUBAIIMS, OTCYTCTBUE KOTOPBIX CJI0KHO KOMIIEHCUPOBATh.

Jlnst pa3melieHusi marepuanoB Kypca Obuia BblOpana matdopma Zenclass,
uHTEpPeic U (PYHKIIMOHAT KOTOPOW SBJISIOTCA HWHTYUTHUBHO TOHATHBIMHU IS
nonb3oBareneil. [Iporpamma kypca cocTOuT U3 6 MOJyJ€el, NEPBbIN U3 KOTOPBIX —
310 BBeAeHue. Ha Hem OynyT moCTaBIIEHbI LEJIH 00YUYEHUsSI U IPOU30MIET 3HAKOMCTBO
¢ I'K «DKAH». Kaxpiii u3 Moayiei MOCBAIIEH TOMY WM MHOMY 00OpYJAOBaHUIO
KOMITAaHUU WJIK METOJy, Ha OCHOBaHHUU KOTOPOTO MPOU3BOAMUTCS paboTa mpuOOpoB.
[Iporpamma paccuntana Ha 24 akaJIeMUYECKMX 4Yaca, HO BBLACISIETCS Ha €€
NPOXOKJIeHUEe 2 Henenu. Takoi BpeMEHHON IMPOMEKYTOK MO3BOJIIET 00yYaroluMcs
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BbIOpaTh yI00HOE [IJIsl HUX BpEMS JIJIs1 03HAKOMJICHHSI C MATEPUAJIOM U B COOCTBEHHOM
TEMII€ OCBOUTH Mporpammy. DUKCUPOBAHHBIMU IO BPEMEHU SIBJISIFOTCS MPAKTUYECKUE
OHJIaH-3aHATHUS, 3alUCh KOTOPBIX Takxke coxpaHsercs. /laHHble BcTpeun OyayT
IPOXOJUT B BUJE BUACOKOH(EpPEHIINH, HA KOTOPOM ydaluecs CMOTYT JIMYHO 3a]1aTh
BO3HUKAIOIME BOMPOCHI, YTOYHUTH HEMOHSATHBIE MOMEHTHI W OJIHOBPEMEHHO C
JIEKTOPOM Pa300paThCs B SKCILTyaTaIlliy TPHUOOPOB.

BaxxHO OTMETHTBH, UTO JUIsI KOPPEKTHON pabOTHI ¢ MpubopamMu HEOOXOAUMO HE
TOJIbKO OCBOWTH MPAKTHUYECKHE HABBIKM pPabOThl, HO W pa3o0paTbCcsi C
(yHIaMEHTAIbHOM Hay4yHOU 0a30il. DTO BaXXHO KaK JUIsl TOrO, YTOOBI B JaJIbHEUILIEM
n30exaTh psA/la OMMOOK M CHHU3UTh KOJIMYECTBO BONPOCOB, Tak W JJisi OOIIEro
NOHUMAaHUs, Kakoi MpuOOp HEOOXOAMM HMMEHHO KOHKPETHOMY KIMEHTY TIOJ
WHIMBUYaJIbHBIN 3aI1poc.

YnomuHaHue Bompoca MpoOeoB B 0a30BBIX 3HAHUSX SBISICTCS MPOOJIEMON HE
tonbko JII1O, HO m B memom oOpa3oBaHus. B OOIECTBEHHOM CO3HAaHWM YacTO
Ha0JIr01aeTcsl yOexKAeHHEe, YTO OTBETHI Ha BOMPOCH U3 pa3psiia «II0YeMy MOpPE CHHEE,
a BOJa B CTakaHE IMpO3payHasy HE HECEeT HHUKAKOM NPAKTUYECKON LIEHHOCTH B
nanbHenIen mpodecCuOHabHON AesTeIbHOCTU. bosee Toro, mepuogundecKu J0IsIM
3aTpyAHUTENIHO Cpa3y OTBETUTh HA MOCTABJICHHbIE BONPOCkl. O1HaKo 0e3 oTBeTa Ha
HUX TSKEJNO TMOHATH CyTh MH(ppakpacHoro meroga (MK-meronma), Ha ocHoBaHuu
KOTOporo paboraer wuHbpakpacHsi aHanmm3atop (MK-amanmsarop), d9ro B
JaTbHEHUIIIEM BII€YET, KaAK MHHIUMYM, CJIO)XHOCTH B BBIOOpPE 000PYIOBAaHUS B CBSI3H C
HEMIOHMMAHUEM TMPUHIUIIOB ero (yHKIMOHUPOBAHUS, HE COOTBETCTBYIOIINE
peanbHOCTH OXXKHMJAAaHMUS OT mpuOopa, omMOKU B 3KcIuTyatauuu. [loaTomy oTBET Ha
BBHIIIICIIPUBE/ICHHBI BOMPOC MOXHO HAaWTH B YpOKe 2 MOJyJie 2, TOCBSIICHHOM
uH(ppakpacHoil cnekTpockonuu. Takxke Moaydb 2 TO3HAKOMHUT CiylIiaTelel ¢
muHeiikon UK-anamuzatopoB 'K «OKAH», HOpMaTuBHO-TIpaBOBO#l 06a30ii, 6a3o0ii
IpalyupOBOYHBIX YPAaBHEHHI.

Crnenyer OTMETUTH, YTO 0€3 KOMILIEKCHON 00pa3oBaTENbHON JESTEIbHOCTH
TsKeno ogHuM KypcoMm 1O ycTpaHUTh MOJHOCTHIO HEXBATKY B 3HaHUAX. OJIHAKO
KypChl TOBBIIMICHUS! KBaTU(UKAIUM — OJMH M3 BaXKHBIX CIIOCOOOB JIMYHOCTHOTO
pa3BUTHSL.

Kaxnapiii ypok BkIouyaer B ceOs JIGKIMU, BHJIEOYPOKHU, BU3yaIbHbIC
COMPOBOJAMUTENLHBIEC MaTEPUAIIBI, TO €CTh MPEACTABJICH pa3HbIMH BUJAMU UH(DOpMAIUn
JUTSL TOTO, YTOOBI KK IbIH 00yYaromuiicss Mor HaliTh Hanbosee 3 HEKTUBHBIN U JIETKO
YCBOSIEMBIi1 17151 HETO (popmar.

BaXHpIMH COCTaBISIOIMIMMH MOJyJIeH sABIsAIOTCA Onok «Bamm Bompoch», B
KOTOPBIX cOOpaHbl HanboJee YacThlie BOMPOCHI, 3aJaBaeMbI€ B MPoOLIecCe PadOThI WU
Ha BeOMHapax, u OJok «JlomomHuTENbHBIE MaTepuaibl», OJarofapsi KOTOPOMY
oOy4Jaromniecsi CMOryT YriIyOuTh CBOM 3HAHUS 110 TEME.
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OcBoeHME MPOrpaMMbl MMPOBEPSAETCS C TOMOIIBI0 MPOMEKYTOUHBIX U UTOTOBBIX
aTTecTalui, cAeNaHHbIX B BUjE BompocoB. Cpasy mociie YCIEIIHOTO MPOXOKIECHUS
MOAYJIeH ydalluecs MOJydarT YJOCTOBEPEHHUE O MPOXOXKIACHUU Kypca MOBBIIICHUS
KBaJIM(PUKALIMK TOCYAApCTBEHHOTO 00pasia.

Takum o6pazoMm, nestenpbHOCTh 'K «OKAH» Tskeno mnpeactaButh 0e3
o0pa3oBaHMsi, KOTOPOE SIBIISETCS HEOTHEMJIEMOW YacThlO JCSATEIHHOCTU KOMITAHHH.
Bonee Toro, Ha manpHeiee 3¢pGHEeKTUBHOE pa3BUTHE JIIOOOTO MPEANPHUATHS BIUSCT
CIIOCOOHOCTh MPUMEHSTh HOBBIE TEXHOJIOTUM M KOMOMHUPOBATH UX CO CTaphIMH, a
JTAHHBIE TIPOIIECCHI TSHKENO0 peaanu3oBaTh 0€3 00yUeHHUs.
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Pa3Burue 3¢ peKTUBHOIO COTPYAHUYECTBA
mexay Kydanckum I'AY n komnanueii «KAH»

CrenoBoii A.B.

ArponpowmbinuieHnbiii komiuieke (AIIK) mpencraBisier co0oil oOmHMpHBIN U
BOXHBIA CEKTOP HKOHOMHKH, BKJIIOYAIOMUK B ceOsl pa3iudHble OTpaciH,
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OPOU3BOJSIINE, TEpepadaThIBAIOLIME CEJIbCKOXO3SMCTBEHHYI0 NPOAYKLUUIO U
JOBOJIAILIME €€ 10 TOTPEOUTENS.

AIIK urpaet pyHIaMeHTaIbHYIO U CTPATErMY€CKH BAKHYIO POJIb B 00ECIICUEHUH
IPOJIOBOJILCTBEHHOM Oe30macHOCTH oO1iecTBa. bosee Toro, 3aBUCMMOCTh OT UMITOPTA
CEJIbCKOXO3SIIICTBEHHBIX TOBApPOB MOXET IMPEACTABIATh CEPHE3HYK Yrpo3y IS
HAIMOHAIBHON O€30MaCHOCTH.

3naunmocTth AIIK BBIXOAWT Janeko 3a Mpeaesibl MPOCTOro MpPOU3BOJCTBA
IPOJIYKTOB MUTAHUA. DTOT CEKTOP OKA3bIBAET INIyOOKOE BO3ACICTBUE Ha SKOHOMUKY,
00IIIECTBO M OKPYXKAIOIIYI0 CpeAy, U €ro pa3Buthe TpeOyeT cOaIaHCHUPOBAHHOTO
MOJX0/1a, UHHOBAIIMUA M COTPYJIHUYECTBA MEXKY Pa3IMUYHBIMH 3aMHTEPECOBAHHBIMU
cTopoHaMH [2].

KauectBennoe  pasutrne  AIIK  HEBO3MOXHO MPEACTABUTD 0e3
KBUTU(DUITUPOBAHHBIX ~ CIICIIMAIUCTOB M COBPEMEHHBIX TexHojorui. I[losTomy
3HAYUMOCTh 00pa3oBaTeNbHOU Chephl KaK WHCTPYMEHTA PAa3BUTHUSI YEIOBEUECKOTO
NOTEHIIMaJIa U BHEPEHUE NHHOBAIMI B IPOU3BOICTBEHHBI KOMILUIEKC BO3PACTAET.

Bompoc mnoBbIIEHUsT KadecTBa arpapHoro oOpa3oBaHUsi HaOUpPaeT CBOIO
aKTyaJbHOCTb, U OJIHUM M3 CIOCOOOB pEIIEHHUs MOCTaBICHHOTO BOMpOCA SIBISETCSA
MOJIEpHU3alMs  Bbicuiero oOpasoBanusi [1]. IlpumepoM ycoBepleHCTBOBaHUS
CUCTEMBI BBICIIEr0 0Opa3oBaHus siBisieTcsa KyOaHCKHil rocynapCcTBEHHBIN arpapHbIii
yausepcuteT (Kybanckuit [AY).

Kybanckuii 'AY — oaMH W3 TpU3HAHHBIX JHUAEPOB BBICHIETO arpapHoro
oOpazoBanus B Poccuu, kpynueimuii B FOxnom penepansaom okpyre (FODO) nentp
HayKH, 00pa30BaHMs U UHHOBAIIUIA.

Ha cerogusimiHuii JeHb JlaHHOE BBICIIEE O0Opa30BaTENIbHOE YUYPEXKICHUE
IPEICTaBIAECT COOOM YHUKANbHBIA YHUBEPCUTETCKHI KaMIlyC, pacrojIOKeHHBIA Ha
174 rexrapax. Ilo Macmitaby U KOMITAKTHOCTH JIAHHBIN CTYJEHYECKUN KOMILIEKC HE
uMeet aHasioroB B FO®O u siBisieTcst 0 CBOEHW YHUKAIbHOCTH OJTHUM M3 HEMHOTHX BO
Bcelt ctpane. OcHOBHast MHOPACTPYKTYypa By3a MPEICTABIICHA KPYITHEUIIIUM B PETHOHE
CTYJCHYECKUM TOpOJKOM — 20 CTYJI€HUECKUX OOIIEHKUTUN ISl IPOKUBAHUS BOCBMHU
TBICSIY CTYJICHTOB; 22 y4eOHO-1a00paTOPHBIMU KOPITyCaMH; 2 BELICOKOPEHTA0CIbHBIMU
y4eOHO-OMBITHBIMM ~ XO34WCTBaMHM; OOTAaHMYECKMM CaJoM HMEHH mnpodeccopa
KoceHnko; nByMs Hay4YHO-HMCCIEAOBATEILCKUMU HWHCTUTYyTamMH; KpacHomapckum
PErHOHATFHBIM HHCTUTYTOM arpoobusneca [3].

B Hacrosimee BpeMs B By3e oOydaercs OKOJO 15 Twicsi4 CcTyJaeHTOB Ha 18
dakynpTeTax. O0yuenue Bemercs mo 141 oOGpa3oBaTenbHOW TporpamMme, KOTOPHIE
BKJIFOUAIOT B c€0s1 arpoOMOJIOrM4eCKUE, SKOHOMUYECKHUE, NTHXXEHEPHBIE, FOPUINYECKUE
U JIpyrue HampaslieHus. B 3aBeleHUU NPOBOAMTCS MOATOTOBKA CHEIHMAIHUCTOB IO
YPOBHEBOW cucTeMe o0pa3oBaHus: OakajlaBpuaT, MarucTparypa, CHEIHaIUTET U
acIpaHTypa.
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Onnum n3 npeumymiectB Kybanckoro 'AY saBnsercs cuibHBIN podheccopcko-
OpEenoJaBaTeIbCKU  KOJUIEKTUB. 3aHATUS  BEOYT AKaJIEMHKH UM YJICHBI-
KoppecnonaeHThl Poccuiickoit Akagemnn Hayk, TokTopa u KaHaIuaTel HayK. B nenom
85 mpoLEHTOB MpenoAaBaTeyicid UMEIOT YUEHbIE CTENEHH U 3BaHus1. Kpome atoro, s
YTEHUSA JIEKUUM W TPOBEICHHUS MACTEP-KIACCOB PETYJSIPHO IPUIJIAIIAIOTCS
PYKOBOJIMTENN OPraHOB HCIHOJHUTEIBHOM M 3aKOHOAATEbHOM BIACTH, CHJIOBBIX
CTPYKTYD, IPEJCTABUTEIN POCCUNCKHUX U 3apyOeKHBIX KOMMaHui [3].

Eme ogHa oCOOEHHOCTH YHUBEPCUTETAa — OTO AaKIEHT Ha NpuoOpeTeHue
OPAKTUYECKUX HABBIKOB. COBPEMEHHBIM PBIHOK TpyJAa MNPEIbSABISET BBICOKHE
TpeOoBaHMUsI K BbINyCKHMKaM. OHHM JOJDKHBI HE TOJIBKO 001anath TIyOOKUMU
3HAHUSMH, HO U JIOJDKHBI YMETh NPUMEHATh UX HA MPOU3BOACTBE, 4 3TOMY HENIb3S
HAYYUTHCS TOJBKO MO YYEOHUKAM U JICKITUSIM.

3a mocinegnue 10 JeT 3HAYUTENBHO YBEJIMYMIOCH KOJIWMYECTBO MapTHEPOB,
KOTOpBIE COTPYAHHMYAIOT ¢ By30M. Cpen HUX KpyIHBIE POCCUICKHE U 3apyOeKHbIE
XOJJUHTH, KOpHopanuud, (HUHAHCOBBIE CTPYKTypbl. MHOrME HE  TOJBKO
[PEIOCTABISAIOT CTUICH/IUUA U TPAHTHI CAMBIM TAJAHTIMBBIM CTYAEHTAM, HO U JalOT
BO3MOXHOCTb MPOXOKACHUS MPAKTUKU.

bnaromapss mapTHepcTBY ¢ Ou3HecoM, B By3e OTKpbiTo 47 ydeOHO-
IIPOU3BOJICTBEHHBIX LEHTPOB. B MX CO31aHMM yYacTBOBAJIM TAaKUE H3BECTHBIC
kamnanuu, kak «Pocrcenbmamy, «KybOanb-Buno», «KJIIAAC», «TexHOHUKOIbY,
«CuHTEHTaY, «Deere & Company», «["'omcenpmary, «ATpHUIIAHTY,
«IIlenkoBArpoXum», «PocArpo», «Bayer» u apyrue. B nanbHeiimem ydeOHOE
3aBeICHUE HE TUIaHUPYET OCTAaHABIMBATHCSA HA JTOCTUTHYTOM U HAMEPEHO PacIIUpAThH
HaIpaBJIECHUS] COBMECTHOU JIESITEILHOCTH [3].

B cents0pe 2021 roma KyOaHCkuil rocarpoyHHUBEPCHUTET, €IWHCTBEHHBIH U3
KyOaHCKUX BY30B, NMOOEAMII B KOHKYPCHOM OTOOpE caMoOil MacimTaOHOW B MCTOpUU
CTpPaHbl MPOrpPaMMbl TOCYAAPCTBEHHOW NOMJIEPKKH M Pa3BUTUS YHHBEPCHUTETOB
«ITpnopurer-2030». Ilo 3agymke ee MHMUIMATOPOB, AAHHAS IMPOrpaMMa MOMOXKET
By3aM IIPOBOJIUTh HAYYHbIE UCCIIEIOBAHNUS, TPUMEHSATH COBPEMEHHYIO JIa0OPATOPHYIO
0azy M TOTOBUTh CHEUUAIMCTOB JJIsi paboThl B permoHax Poccum, a He nus
MexayHapoaHoro pbeiHKa. Okono 70% cpencts, BeaenseMblx BY3am B pamkax
JAHHOM MpOrpaMMbl, TPATUTCS Ha 3aKyNKy y4eOHO-1a00paTOpHOrO 00OpYyAOBaHMS,
TaK KaK BY3, «UJCAJbHBIIN» B IUIaHe 000PYIOBAaHMSA, JODKEH MMETh COBPEMEHHBIE
nabopaTopuu, B KOTOPBIX HPEICTABICHbI HATYPHbIE aHAJIOTU WM HETOCPEICTBEHHO
COBPEMEHHOE  O00OpYy/IOBaHHME, UCIHOJIb3YIOLIEECS Ha MPOU3BOJICTBE U B
IPOU3BOJICTBEHHOI! J1abopaTOpUH.

C nannoro coObitust Kybanckuit ['AY no3Hakomuics ¢ npoAayKUuend Tpymibl
komnanuii «9KAH» — Hay4yHO-TIPOU3BOJCTBEHHOI'O MPEANPUATHS, 3aHUMAIOIIETOCS
pa3pabOTKOM COBPEMEHHOTO JIA0OPATOPHOTO 00OpYyAOBaHMS. SBISASCH HAYKOEMKHM
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npennpustueM, « IKAH» paspabaTeiBaeT, MPOU3BOIUT U peaTu3yeT HHHOBAIMOHHBIC
TEXHOJIOTUH.

Jlnst  oOpa3oBaTelbHOrO  Mpollecca BaKHA  HAIIAJHOCTh  PE3YJIbTaTOB
AKCIEPUMEHTUPOBAHMS, KOTOpas IOCTUTaeTCs 3a CYET NPUMEHEHHUS Pa3JIMYHbBIX
peaNbHBIX M3MEPUTENBHBIX U PETUCTPUPYIOIIUX MPUOOPOB, MOITOMY JTabOpaTopHOE
000pyI0BaHUE — 3TO OCHOBA yueOHO- MaTepHAIbHON 0a3bl 00yUYEHUS, U BEIOOP TOTO
WIA UHOTO BHUJIa MPUOOpeTaeMoro o0opy10BaHusl, a COOTBETCTBEHHO, M TIOCTaBIINKA
onpenensercs Oyaylen CleluagibHOCThIO BBIITYCKHUKOB.

Jns wHamero By3a 3TO ObUIO KJIIOYEBBIM MOMEHTOM NIpH BbIOOpE yuyeOHO-
naboparopHoro obopynoBanus. Ha xadenpe TexHogorun XpaHeHus: U mepepadboTKu
PACTEHUEBOAUYECKOM MPOAYKIIMU 3aKyIUIEH MPUOOP AIIEKTPOHHBIN auadaHOCKOM
AHTAPH B komuuectBe 4 IIT., JaHHBIE NPUOOPHI AKTUBHO HCIOJB3YIOTCS B
peanu3anuu 00pa3oBaTeNbHBIX MPOTPaMM 10 HampaBieHusIM «IIpoayKThl TUTAHUS U3
PaCTUTENBHOTO CHIPBS», «ATpoHOMHs». KpomMe OCHOBHBIX 00pa30BaTEIbHBIX
oporpamMM, JaHHOE OOOpyJOBaHUE 3aJ€WCTBOBAHO B MpOrpaMMe IOBBIIIECHUS
kBanpukauuu «COBpEMEHHbIE METOABbl OLEHKM KayecTBa 3€pHA — OCHOBA
IPOJIOBOJILCTBEHHOW Oe3omacHocTd P®» W mpu BBINOJHEHUH HAY4YHBIX padboT
OakanaaBpOB, MATUCTPOB U ACTIMPAHTOB.

Jlnst BeIMOSTHEHUST 1abOpaTOPHBIX pabOT Ha JaHHBIA MOMEHT OpraHW30BaHO 4
pabounx MecTa C TIEPCIEKTUBONM WX MalbHEUIEro pacimpeHus. TeMaruka
1a60paTOpHBIX PAOOT COOTBETCTBYET EUCTBYIOINIEH yaeOHOM MporpaMMe JUCITUTUTHH
«Texnonorus xpaHeHusi 3epHa», « TexHoyorus nepepabOTKH 3epHa», «XpaHEHUE U
nepepadoTKa IPOAYKIUU PACTEHHUEBOICTBAY.

B xoze BbimonaHeHUs: pabOThI CTYJIEHThl OOHAPYKUBAIOT HEMAJIOBAXHBIA (PaKT:
MOKAa3aTelM CTEKJIOBUJIHOCTH, MoiydeHHble Ha mnpubope [C3-2M, umeror oueHb
OOJBIIYIO MOTPEITHOCTh U HE MO3BOJIAIOT MOTYYUTh BOCTIPOU3BOIUMBIE PE3YyIbTATHI.
Hannsie, nonydeHusie Ha npudbope AHTAPD, Bocipon3Boaumel.

Y4eOHBIN TIpollecC, OPTaHW30BAaHHBIM C HCIOJB30BAHHUEM COBPEMEHHOM
OTEUYECTBEHHOW NpPUOOpPHON 0a3bl, OE3yCIOBHO, IMOBBIIIAET YPOBEHb MOTHUBAIUU
00yyarommxcs, MO3BOJIAET YIYUIIUTh KAYECTBO Y4eOHOTO Mpoliecca u 00eCeUUTh €ro
cONMKEeHWe ¢  HYXJaMH  peajbHOr0  NPOU3BOJACTBA, a  MpodeccopcKo-
IIPENOAABATEIbCKUI COCTaB JOBOJIEH BBICOKUMH TEXHUYECKUMH U JUIAKTHYECKUMHU
CBOMCTBaMU 000PYI0BAHUS.

Ha xadenpe OuorexHonoruu, Ouoxumuu W OUODU3UKH 3aKyIUIEHBI U
UCIIOJIB3YIOTCS. B  HAy4yHOM, O0Opa30BaTeIbHOM M  XO3SICTBEHHO-I0IOBOPHOM
nesitenbHOCTH: JTabopartopHas menbHUIla BBIOI'A-3MT, nndpakpacHsiii anamuzatop
(MK-ananmuzatop) MTHOPACKAH-4200, npeHa3HaueHHBIHN 7151 9KCIIPECcC-aHaln3a Ha
MoKa3zarenu: Biara, OEJOK, XUp, KJIeTdarka, Kalbluid, ¢ochop Hu psia APYyrux
nokazareinei [3].
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D¢ dexTuBHOE B3aumozeiicTBue — ocHoBa ycmexa. [loatomy KybGanckuit 'AY
0oco00 1IeHUT enie oJaHy ¢GopMy COTPYJAHMYECTBA — BBIC3JHBIE CEMHUHAPHI
npeacrasuresied komnannu «9KAH», Tak kak 3TO HE TOJIBKO MPO O3HAKOMIIEHHE C
pabotoit mpubopa, a BOBMOXKHOCTH MOJTYYUTh OTBEThl HA MHOT'OUYUCIICHHBIE BOIIPOCHI
HEIMOCPEACTBEHHO OT CIIEHHUAIUCTOB.

Ha 6a3e Kybanckoro rocy1apcTBEHHOTO arpapHOTo yHUBepcuTeTa B anpede 2023
roja MpOBOAMWICA CEeMHHap MacTep-kiacc «COBpeMEHHbIE METOAbl U MPUOOPHI
kommanuu « IKAH» aJist KOHTPOJIS U OIIEHKHM KauecTBa 3epHa, KOPMOB, KOMOUKOPMOB
U CBIpbA I UX Npou3BoacTBay. [IpencraBurenu komnannn « 9KAH» nmoznakomuim
YYaCTHUKOB CEMHUHapa C HMHHOBAILIMOHHBIM OOOPYJOBAaHMEM U €ro OCHOBHBIMH
NPUHIKIAMH paboThl: JaGopaTopHeiMu MeibHuIaMu BBIOI'A-3MT, BOPEU, HK-
ananmuzatopom NHDPACKAH-4200, snexrtponnsiM nuadanockonom SAHTAPD,
BO3IYITHO-TEIIOBOM ycTaHoBKor ACDIII-8, Oemusnomepom BAPC. B manHOoM
CEMUHApe TMPUHSIM yYacTHe U yOenwiuch B 3(PGEKTHBHOCTH WCIIOJIb30BAHUS
COBPEMEHHOI'0 BBICOKOTOYHOTO 000pyaoBaHus 44 yuyacTHHKA, Cpeld KOTOPBIX
npencrasurenu Kybanckoro 'AY, ®I'BI'Y «DenepanbHblii HAYUHBIA LIEHTP pUCa,
OI'bHY «KpacHogapckuil HayyHbI LHEHTP MO 300TEXHUU U BeTepuHapun», PI'BHY
«DenepanbHbli HayyHbId LEHTp “‘Beepoccuiickuii Hay4YHO-MCCIEIOBATEIbCKUM
MHCTUTYT MaciuyHbiX KyinbTyp uMenu B.C. IlycroBoiiTa”», 4yacTHblE KOMIIAHUH,
3aHATHIE B 00JIACTH PHIOOBOACTBA U MTPOU3BOJICTBA KOPMOB ISl )KUBOTHBIX.

B By3e oOCylEecTBISET CBOK JIEATEIbHOCTh HaydHO-HCClien0BaTENIbCKHM
UHCTUTYT OMOTEXHOJIOTHH U CEPTUPUKALNY TUIIEBOM MPOAYKIIMH, B COCTaB KOTOPOI'O
BXOJUT aKKpeJAUTOBaHHAsl MCHbITaTeNbHas Jaboparopusa. Ee nupexrop, mpodeccop
Honuenko Jliommuna  BnaguMupoBHA, Takke  ABISIETCS  PYKOBOIUTENIEM
CTPAaTETUYECKOTO MPOEKTa «3710pOBOE MUTaHUE». B pamMkax mpoekTa ObLIO 3aKyIIJIEHO
cienyroiee 00opyA0BaHKEe: BO3AYITHO-TEIIOBast U3MepuTenbHas yctanoBka ACOIII-
8-2; nsnextponnbii nuadanockon AHTAPbH; 6emmsznomep BAPC; maGoparophHas
menbHula BBIOT'A-3MT.

CoBmectabiMu yeminsimu 'K «9KAH» u KyOanckum I'AY B panbHelimem
IUTAHUPYETCS CO3/1aHue y4yeOHOW OpeHIMpOBaHHOW 1abopaTopuu sl MPOBEACHUS
PAKTUYECKUX 3aHSATUNA O OCBOCHHUIO COBPEMEHHBIX METOJUK OIIEHKH KayecTBa
OPOAYKIIMM Ha TpUOOpax KOMIIAHUM CTYyJACHTAMU YHHBEPCUTETAa M TIOBBIIICHUS
kBanuukanuu crneruaiuctoB AIIK.

Takum 00pa3oM, COTPYAHUYECTBO MEXIY MEPEAOBBIM BY30M U pa3pabOTUUKOM
MHHOBALIMOHHBIX TNPUOOPOB IKCIpEcC-aHAIM3a U J1abopaTOPHOTO 00O0pPYAOBAHUSA
SBJISICTCSI OTHUM 13 c1toco00B pa3Butus AIIK, koTopoe HEBO3MOKHO MpeACTaBUTH 03
COBPEMEHHBIX TEXHOJIOTUN U KOMIIETEHTHBIX CIIEUATUCTOB.
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