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09 MALLEBOW
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no
KbEJIbAANIO
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no
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JTABOPATOPNA

Hoporue yutarenu!

Ceroans Mbl NpeacTaBnsem BalemMy BHUMaHMIO NepBblii
BLINYCK  CMELNaniaupoBatHoro Xxypxana “dnremnkc
JTaboparopus”.

CMELMANN3NPOBAHHBIN XKYPHATT 06wasicb ¢ PYKOBOANTENAMI NPEANPUSTA, 3aBe-
Nei 2019 LyIOLLIAMI NaGOpaTOPUAMM, NaGOPaHTaMU, Mbl Y3HAEM 0
npoGremax, ¢ KOTOpbIMA MM NPAXOAUTCA CTANKMBATBCS

VYPEANTENb 11 N3MIATEMb: 000 ANTEMUKC AL

394038 r. Bopokex, y/1. Nuporosa 876, ocmc 104 MoBbIWEHUE KOHKYPEHTOCMOCOGHOCTH NPOAYKLIAN,
' KOHTPO/b Ka4eCcTBa, COKPALLeHNe N3LEPXEK, YBENNeHue

NPOM3BOAUTENLHOCTM U T.4. HO OOHA M3~ KIYeBbIX

NPVNEM NHOOPMAUWOHHbBIX MATEPWAJIOB: npe&)ﬁnem - Hexafrxa NIOCTOBEPHO W CBOEBPEMEHHOI
- : nHdopmaumu.  XoTA peaniu CerogHALLHEro AHA Conpo-
+',_£473) 204'53'02 noo. 121/122 B{J}KﬂgIOTCR oﬁu.te.u,ocITJynuocmm U W3OLITKOM um:bgp-
pr@eltemiks.ru Maumn B ceTu VIHTEpPHET, Mbl NO-NPeXKHEMY HYKAaeMmcA B

npoceccuoHanbHOM  AOCTOBEPHON  WHOpPMauMM 0
. CUTYalUUM HA PbIHKE, 0 METOaX aHanu3a WU TeXHOOrusx
OtneyaraH B Tunorpacouun “PRESSKOD” 1 §

e g) aHHBI KypHan Mbl NOATOTOBUAKM B MOMOLLb
r. Bopowex, np-T Pesontouuy, 1a, 15 PYKOBOAVTENAMA npe%npuﬂmﬁ, 3aBefyloLmMmM  Nna6o-
paTtopuit, nabopaHtam. 3gecb Mbl cobpani MHopMauuio
0 HOBWMHKAaxX N1lab0paTOpHOro OB6OPYAOBaHUS, METojax
aHanu3a, KOHTpone Ka4yectsa. bygem pagbl nNoAy4YuTh OT
Bac 0OpaTHyl0 CBA3b W NPEANOXeHWAa no nosogy Tem

6yayLLMX BLINYCKOB.

SNTEMMKC JIABOPATOPKMY Nel 2019 www.eltemiks.ru



UK-CMNEKTPOCKOMNUSA B BNIMDKHEN
OBJIACTU: UTO 3TO TAKOE U
KAK PABOTAET?

CTAHOAPTDI

TEXHONOrMm

METOAbl AHAJIU3A
AOCTYNHO O C/JTOXKHOM
KAYECTBO U 3ODEKTUBHOCTD
OBOPYAOBAHME
SKCNEPTHOE MHEHME
JKonormnsa

BbICTABKM

www.eltemiks.ru
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BNArOMEPbI 3EPHA HESAMEHUMbBI
NPU OLLEHKE KAYECTBA 3EPHA?

FOCT, scTtynusLwuve B cuny 8 2019 roay

BuTaMmnHHasa TpaBsgHaa Myka 13 NiouepHbI

MeTon Kbenbiang - obuienprsHaHHbIi
apbuTpaXHbI MeTo onpeaeneHus 6enka

NK-crnekTpocKkonus B BrIMOKHEN
0BNacTi: UTO 3TO TaKOe M Kak paboTtaeT

AKTUBHOCTb (DepMeHTa JIMMNOKCUreHa B
YCNOBUNAX TMMNOKCUYECKOro CTpeCCa

Bnaromepbl 3epHa He3aMeHUMbl Npu
OLIEHKE KauyeCcTra 3epHa?

MeToabl AVarHOCTUKU MacTUTa Ha
MecTax 1 B nabopaTtopun

Hanps»eHHOCTb NpoLiecca a3oTdmuKcaLmm
B MOYBE ropoLCKNX 30H BopoHexa

AHOHC OTpacneBbix BoicTaBok B 2019 roay

SANTEMMUKC [IAEOPATOPUA N2l 2019






CTAHOAPTDI

rocTtbl, BCTYINMUBLUUE
B CUJ1Y B 2019 roay

B auBape 2019 ropa BcTynunu B CUNY HOBbIe peAakuuu

CTaHfapToB

nuwesoir otpacnu. C nepeyHem TOCT w

06MacTbio UX NPUMEHEHNS MOXHO 03HAKOMUTLCS B TabnuLe.

OBNACTb NPUMEHEHNA

[MPURATNA

JATA

[OATA

BCTYIITEHNA

F0CT 8756.18-2017 “KoHcepsbl. Meroap! onpe-
[IBNIEHUS BHELIHEro BUA, repMETUYHOCTH yna-
KOBKA W COCTORHUS BHYTPEHHeM MOBEPXHOCTH
ynaKosKn”

rOCT 34111-2017 “Mpoaykums cokosas. Onpe-
fengnue COMePKanus aora MerofoM Kbes-
fans

[OCT 7170-2017 “07py6u pxakble. TexHiyeckme
yCrosus"

W3mexerme N 1 TOCT 31466-2012 “TipopykTsl
nepepabotkn maca nruubl. Mertoanl onpege-
NeHUA MACCOBOM JOMM Kanbuws, gaamepos i
MaccoBOiA 0NU KOCTHBIX BKNKOYEHUM"

[0CT 1SO/TS 17728-2017 “Mukpoduonorug nu-
weson Lenn, Metoasl otbopa npo6 nuiLesoi
NPOAYKUMM U KOPMOB [ANS  MUKDOGMONOrH-
YECKOro aHannsa’

[0CT 34120-2017 “KpynHbiii porarblit ckoT And
y6os. [0BAANHA M TENATHHA B TYLUAX, NONYTYLWAX
1 YeTBEPTUHAX. TEXHUYECKNE YCNoBUA"

rOCT 34114-2017 “KoHcepsbl 0BOLLHbIe. Kyky-
py3a caxapHas. TexHHeckie yenosua”

rOCT IS0 24333-2017 “3epHo M NpOAYKTbI €r0
nepepa6otku. Ot6op npo6”

Bee BUAbl KOHCEpBOB (KPOME MOMOYHOI
NPOAYKLYM), pacchacoBaHHbIx B MOTPe6H-
TENBCKYK) YNAKOBKY W3 METANIUYECKuX,
CTEKNAHHBIX, NONUMEPHBIX UAH KOMBUHM-
POBAHHbIX MaTepUanoe

OpyKTOBbIE W OBOLHbIE COKM, B TOM
YiAcne KOHLEHTPUPOBAHHbIE, HEKTaPbI, CO-
KOCOZEPXaLMe HANUTKW, MIOPE M KOH-
LIGHTPUPOBAHHbIE MIOpe, MOPCHI U KOH-
LIeHTPUPOBAHHbIE MOPCHI

PXaHsle 0TPYGM, NONy4aeMbIe B Ka4ecTee
N0G0YHOTO NPOMYKTA Mpu MepepaGoTke
3epHa PN B MYKY

MpoayKTel  NepepaGoTku Msca NTULBI
MACO MTMUbI MEXaHW4ecKol 0OBamNKM,
apluW,  nawTerbl,  GECKOCTHbIE W
pyonexsie nony(aopukatkl, KyNUHapHbIe
It kon6acHble u3genus)

[Tpo6bl 0 UX [OCTABKM B NabopaTopHio
LNA MAKPOBMONOrMYECKOro aHanumaa

KPC, npenHasdadeHHbi  ona  yoos,
rOBAZMHA, TENATMHA W MONOYHAA Tens-
THHA, MNPEOHA3HAYEHHbIE [NA  peanu-
3aumn B TOProBne, CeTH OGLLECTBEHHOMO
NUTaHNS 1 NPON3BOACTBA

CTepuninaosanHble KoHcepebl ‘Kykypysa
CaxapHan', U3roTOBMEHHbIE U3 CAXapHOil
KyKYPY3bl MONIOYHOA M MOMIO4HO-BOCKO-
BOW CNENoCTH

Ot6opa npo6 OT CTaTMyeckux wnn
nepemeLLaeMbIX NapTyii 3epHa i NpoyK-
TOB €0 nepepatoTkn

ANTEMMUMKC JIAEOPATI
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E CTAHOAPTDI

OBJTACTb MPUMEHEHWA

JATA

MPUHATA

HATA
BCTYNJIEHNA

FOCT ISO 665-2017 “CemeHa MachMyHbIX
KynbTyp. Unpenqpauae CONePKAHUA Bnary W
NETY4UX BOLLECTB

TOCT 34160-2017 “MACO U MSCHbIE NPOAYKTbI.
OpraonenTuyeckuit aHanu3. MeTos npochumb-
HO-[IBCKDUNTOPHOrO aHaniaa nensopa MACHBIX
MPOJIyKTOB”

TOGT 7045-2017 “Myka pxatas xne6onekapHas.
TexHnyeckme ycnosua”

TOCT 34304-2017 “Monoko U MONOYHbIE MpO-
OyKkTsl. MeTog OnpeaeneHus NakTosbl v ranak-
T03bl"

TOCT 34284-2017 “TipoyKTbl NMLLEBbIE, KOPM,
NPOAOBONLCTBEHHOE Cbipbe, OBLEKTbI Ouono-
TUYECKUE XUBOTHOTO MpOMCXOX/eHus. Meron
06HapYXKeHns aHaB0NMYBCKUX CTHMYNATOPOB
pOCTa C MOMOLLbI MUMMYHO(EDMEHTHOTD aHa-
N33 ¢ XEMINIOMUHECLIEHTHON IETEKLWRIl ¢ wc-
nonb30BaHWEM TeXHONOrMM G1t04MN0B

[OCT 34230-2017 “Tpomykuuss  CcOKOBaA.
Onpepeneque CBOGOAHBIX AMUHOKUCIOT MeETO-
[0M BbICOKO3((EKTUBHOI MWIKOCTHOI Xpo-
marorpacpuu”

FOCT 7169-2017 “Otpy6n neHUYHbIE. TexHu-
Yeckue ycnosis”

rOCT 7702.21-2017 “MpopyKkTel Y608 NTMLBI,
MPOLYKUMA M3 MACA NTHLLI U OOBEKTsl
OKpYyxatoLeil npouasoacTBeHHoi cpeas!. Mero-
bl ONpepeneHua Konu4ecTea Me30CuNbHbIX
23P06HLIX W (DAKYNLTATMBHO-aHA3PO6HbIX MUK-
poopraHinamos”

FOCT 34165-2017 “3eposble, 3epHo6060BLIE W
NPOZYKTsl WX nepepaboTku. Metogel onpe-
TIeneHis 3arpssHeHHOCTY HACeKOMBIMM - Bpeu-
TensmMu

FOCT 34132-2017 “M#aco 1 MACHbIe NPOAYKTHI,
MeroA onpeseneHus aMuHOKUCNOTHOrO COCTasa
XUBOTHOTD GEnKa”

SBNTEMMUKC JIABOPATC

CemeHa MACTMYHBIX KyNbTyp

MACO, MACHbIE ¥ MSCOCOfEPXALLUe
npoayKTbI

Xne6onekapHas PXaHas MyKa,
BbipabaTbiBaeman 13 3epHa pxu

Monoko 11 MON0YHbIE NPOLYKTbI

[MMiLeBbIE NPOAYKTBI B YaCTW MACA BCEX
BUJOB OKUBOTHBIX, MSACOKOCTHBIR W
KyCKoBOW nonyabpukarel, Kopma, a
TaKKe GHONOru4eckue 00bEKTbI KMBOT-
HOro NPOMCXOXKAEHNA (MOUY)

Cokosast npoAyKuua U3 (PyKTOB U 0BO-
Leit

[ueHuyHLle  OTPYOM, noOMy4aemble B
Ka4ectee noGOYHOTO NpomyKTa npu
nepepaboTKe 3epHa NEHNLL! B MKy

MpoAyKTbl Y60 NTULLI, NonydabpuKatsl
N3 Msca NTUUb, TPOAYKUMA W3 MACa
MTKLbI, FOTOBAs K ynoTpebneHnio, CMbiBb
C NOBEPXHOCTM OOGLEKTOB OKPYXatoLLeil
NPOM3BOACTBEHHOM CpeLb!

38pHO 3naKoBbIX, CeMeHa 3epH06060BbIX
KyNbTYD M NPOAYKTI X NepepaboTKu

Msco, BKntoyad MACO NTWUBI, Cy6npo-
[YKTOB, MSCHbIE U MACOCOZEPKALLUe
MPOOYKTH, @ TAKKE W3rOTOBNEHHbIE U3
M#Aca NTULLbI NPOLYKTHI

21.09.2017

16.09.2017

10.10.2017

12.12.2017

14.11.2017

12.12.2017

31.10.2017

14.11.2017

31.10.2017

14.09.2017

01.01.2019

01.01.2019

01.01.2019

01.01.2019

01.01.2019

01.01.2019

01.01.2019

01.01.2019

01.01.2019

01.01.2019



AQNTEMUKC O6opynoBaHue, pacxofHble

ELTEMIKS-PROM MaTepuanbl gng na6opaTopui
NPOMbILL/ICHHBIX NPeANPUATHI

FETRCLELM JUMLITY SAL VIR
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TEXHOJIOr'MM

BUTAMUHHASA TPABAHAA
MYKA U3 TIIOLLEPHDbI

000 «3koKopms» — noppasfeneHne KomnaHuu «MonBecT», KOTOpOe 3aHUMaeTcs NpoU3BOACTBOM

KOPMOB 060/ CNOXHOCTU. B COCTaBe KOMNAHMN HAaXOASTCA HECKOMBKO 0GBEKTOB: KOMBMKOPMOBbIi
3aB0/, 3aBOJ N0 CYLUKe 6G1OMACC, KOMNEKC N0 NPUEMY, 04UCTKE U CYLLIKE 3ePHA U MACTIMYHbIX KYNbTYp,
CKnajbl U COBPEMEHHas nabopatopis. 3aBoj Mo Cylike buomacc, rge nepepabatbiBaeTcst Tpasa C
BOpOHEXCKMX NoNei, 3anyLyeH B CepearHe NPOLUsOro roaa.

BHegpeHHble HA NNOLAAKE TEXHONOrMM W MCNONb-
3yemoe  000pyaoBaHue  NO3BOAAIT  [OBOPUTL O
NPeanpusTAN Kak 06 YHUKansHOM siBneHuu ang Poccuw,
roTOBOM COCTaBWTb KOHKYPEHLWIO MAPOBBIM NnAEpaM.
3asoq cnoco6eH BbipabateiBate 15 TOHH rOTOBOrO
NpOAyKTa B 4ac — 370 NIOLEPHA B rpaHynax n TioKax.

Ha 3asoge niouepHa obessoxwueaerca go 10%. [na
COXPAaHEHWA  MOMEe3HbIX  CBOWCTB  KYNbTypsl  Ha
NPeanpusiTAA  yYTeHsl BCE HIDAHCLI. Y60pKa nocesa
npon3soanTca 06A3aTenbHO B paHHIOW (hasy Beretaunn
pacTeHns, 4To0blI COXpaHMTb MaKCUManbHOe KONM4ecTBo
Genka. CkalimBaHue — TONbKO B PaccTui, a He B paAokK:
TaK Briara yxoaut pasHomepHee u boictpee. [o c6opa
NIOLEPHY HE BOpowar, YT06bl COXPaHUTb 4UCTOTY
pacTUTENLHOrO Cbipbs OT rnonaganus 3emnun. og6op
Npou3BOAMTCA He KomGaWHOM, a crneuraninavupoBaHHbLIM
MPALENOM-N3MENbYUTENEM, KOTOPbIA COXpaHser Bece
NIUCTOYKM UCKITIOYAS MOTEPU ChIPbA.

[panynsl umetot guametp 8 MM npu gnune ot 1 go 2,5
MM, BNaxHOCTb 9-12%. ®dacyetcs rpaHynMpoBaHHan
TpaBsHas MyKa B 4-X NAMOYHbIe MeLLKK bur-ber Becom no
1000 Kr unu B 6ymMaxHble TPEXCNOMHbIE KpaT-MeLLKmn no
25 Kr, TaKxKe BO3MOXHA 0TTpy3Ka Hasanom.

Bcs Bbinyckaemas HalWuM NpeanpuaTUeM rpaHynu-
poBaHHas BATaMUHHAs TpaBsHas Myka o6napgaer
BbICOKWM  Ka4ecTBOM, OJHOPOAHOCTLIO,  MPOXCAMT
ceptuchukaumio Ha coorsercTeue MOCT P 56383-2015 u
CONPOBOX/AeTCA CEPTUUKATOM COOTBETCTBUA, MPOTO-
KO/TOM WCMbITAHUIA N BETEPUHAPHBIM CBUAETENLCTBOM.

TpaBsiHas MyKa UCMONb3YETCH B COYETAHUU C IPYObIMI
UNU KOHLEHTPUPOBAHHLIMKM KOPMaMW, KaK KayecTBeHHas
BWTAMUHHAA NOAKOPMKA ANA KPYNHOro poratoro cKota,
CBUHEN, NOLWAfeA, KPOMUKOB WU NTULLI, UCTOYHUK BENKa,
KapoTWHa, BUTAMUHOB, Cepbl U T 4.

SBNTEMMKC JIAGOPATOPKMSA Nel 2019
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[Mpon3BoacTBeHHbIE MoLllHocT 000 “3kokopm™

MpK BKNIOHEHUM BUTAMUHHO TPaBAHON MYKW B paLUoH
nopocAat Ha 12-17% ysenuuusatoTca npuBecs 1 B 2 pasa
CHWXaeTcs NafeX N0 CPaBHEHWO C KOHTPOSbHbIMM
rpynnamu, NAOAOBUTOCTb CBWUHEA YBENUYMBAETCS Ha
17%. [pu pobasneHnn NIOLEPHOBOW MYKW B pauMoH
MOJIOYHBIX KOPOB YBENWYMBAETCA CYTOYHbIA  YAOMN,
NOBLILLAETCA COAEpXKaHWe B MONOKe NpoTemHa o 9%,
kapotuHa Ao 75%. Mpu exeaHEBHOM CKapMAnBaHUM
CTeNbHbIM KopoBam 1-1,5 Kr TpaBsHOA MyKn He
OTMEYanoch CIy4aeB pOXOEHWS aBUTAMUHO3HbIX

£ e e S e
www.eltemiks.ru



TEXHOJIOI'MMA

Tenat. Beixogq npunnoga Ha 100  kopoB npw
ckapmnusaHun um no 500 rpamm myku coctasun 102
ronosbl. lpu no6aBNeHMA TPAaBAHOA MYKM B PaLWOH
Kyp-HecyllieK ALEeHOCKOCTb UX NOoBbIWaeTcs Ha 8-20%,
macca faiua ysennyueaetca Ha 2-3%, B 2-2,5 pasa
YBENM4YMBABTCA COAepXKaHne BUTaM1HOB.

Mpn o6oraweHn KOMBUKOPMOB TPABSHOM MYKOW B
Konnyectse 8% Obin NONyYeH XKUBOIA BEC ABYXMECAYHbIX
6poinepos 1,41 Kkr, Takoi e, KaK W OT CKapMInBaHwAa
CUHTETUYECKOro BUTaMMHA A UNU KapoTuHA. XKMBOW BeC
KOHTPONbHbIX 6pOiANepoB, NoNy4aBLLNX 06bI4HbIA KOMEU-
kopm, O6bin 0,56 kr. Wcnonb3oBaHWe BHTAMWH-
HO-TPaBAHOM MYKW B pauuoHax BCeX BUAOB XXUBOTHbIX
COKpallaeT 3arpaTbl Ha eAWHULY >XKUBOTHOBOAYECKOW
npoaykumu Ha 10-20%.

B npownom ce3oHe 3aBOfA 3aKpPbin BHYTPEHHME
noTpe6HOCTI XONANHTA B NIOLEPHE U rpaHynupoBaHHOR
TpassiHoW Myke. W36bITOK Npoaykuun peanu3oBaH B
npyrue pervoHsl Poccun, a Takxe B MpubanTuky.

Ha cerofHAWHUA OeHb WHTEpec K BopoHexckon
niouepHe nposeuna Cep6us w ctpawbl CHI, Beaytca
neperoBopbl ¢ GaymoBckod Apasueil, ApaGckumi
Imuparamu, UpaHom , Katapom v fpyrumu cTpaHamu.

000 <«3koKopm» OCHAlLLEH COBPEMEHHbIM
naboparopHsiM  06opygoBaHuem.  CoO6CTBEHHAA
arTecTOBaHHAA NPOU3BOACTBEHHO-TEXHONOTUYeckKasa
naboparopus UCMonb3yeT NepejoBble TEXHONOTN U

www.eltemiks.ru

BbICOKOTOYHOE 060pyAOBaHME BeAYLLMX MUPOBLIX
NPOU3BOAMUTENEN.

BO3MOXHO TMPOM3BOACTBO KOM-
BWHWPOBAHHOIO WM MWKCO-
BAHHOIO TPOOYKTA C [OBAB-
JNIEHNEM  [OPYIUX KYIIbTYP: KVKY-
PY3bl, CEHA 1 [P.

B 2018 roay npou3sefeHO 4 ThiC. TOHH FOTOBOrO
NpoOAYKTa  — [ANA COBGCTBEHHbIX HYXA XONAWHra,
BHYTPEHHEr0 W BHELUHEr0 PbiHKOB. 06bemM NpPoM3BOACTBA
BTM 6yner Hapawmeartses 40 20 TbiC. TOHH.

Takxe Ha 3asoge buomace 000 «3koKopm» B 2018
rogy 3anylleHo NpPOW3BOACTBO  rpaHyNMPOBAHHOIO
CBEK/OBUYHOTO )KOMA U SGMOYHOTO XKOMA, KOTOPbIN
cogepxut 60nblUe KONMYECTBO caxapa M NeKTUHA W
ABNAETCA NONE3HbIM NPUPOAHLIM KOMMOHEHTOM ANs
KOPMIEHNA XXUBOTHBIX.

ANTEMMUKC JIAGOPATOPUY N2l 2019



METOAblI AHAJIU3A

METO[ KbENbAAJA -
OBLLUEMPU3HAHHbIA APBUTPAXXHbIU
METO[l ONPEAENEHUS BENTIKA

0.H. bapkanosa, pykosoauTens otaena npogax, 000 “Intemukc”

OpHUM M3 BaXKHelUMX nokasaTeneil KayecTsa
NPoAYKUWW, ONPEaenaloWwuM ee NULLEBYID LEHHOCTD,
ABNAGTCA COAEPXaHue Genka. Knaccmyeckum cnocobom
onpejeneHna 6enka ABNAETCA MeTOA, Pa3paboTaHHbIA
ewe B 1883 romy patckum xumukom loraHHom
Kbensaanem, KOTOpPbI B NocneacTsun Obi Ha3BaH ero
UMEHEM. JTO 0YeHb TPYAOEMKMI W NPOAOSKUTENbHbINA
aHanu3, W NOTOMY B COBPEMEHHON nabopaTopHoM
npakTuke metod Kbenbfans 4acto MbiTalTCA 3aMEHUTb
ansTepHaTMBHLIMIU MeTOAaMu onpeaeneHus 6enka, B ToM
Yucne, C MCNONb30BaHUEM AOPOrOCTOALLLAX NPOrPaMMHO-
annapatHbix  Komnnekcos. Ho mertoa Kbenbaans,
HECMOTPS Ha ero CNOXHOCTb, A0 CMX NOP OCTaeTcs
EOMHCTBEHHbIM  0OLienpu3HaHHbIM  apBUTpaXKHbIM
METOAOM  Onpegenexns Genka, W Yawe BCEro
UCNONb3YeTCS B KAYECTBE 3TANOHHOIO ANs KanubpoBKu i
HACTPOWKN ApYrux METOAMK aHannaa Cbipbf W roTOBOA
npogykumu. Mo 3TOW  npu4vHe  annaparbl  AnA
onpedeneHnss Genka no Merogy Kbenbgans ecTb
npakTU4ecku B Kaxzoi nabopatopun no  aHanuay
NALLEBOA NPOAYKUMW, a anbTepHATUBHLIE METOANKA
NPUMEHSTCS TONbKO Kak BCMOMOraTeNbHbIE MpU 0YeHb
bonblIOM KONMM4YECTBE eXedHEeBHbIX aHanusos. [nA
NPEANPUATHA, TOSIbKO HAYNHAIOLLEr0 CTaHOBNEHWE CBOEN
na6oparopuu, 6e3ycNOBHO, NPEANOYTUTENbHbIM ABASETCA
“MeHHo MeToA Kbenbgana.

METOA KbEIbAAITA [0 CUX MNOP
OCTAETCSH EAWHCTBEHHBIM OBLLIE-
MPU3HAHHBIM APBUATPAXKHBLIM
METOOM ONPEJENEHNSA BEJKA.

SANTEMUKC JIAEOPATOPUSA Nel 2019

[Moyemy xe metody Kuvenbgans, He cMOTpS Ha 6onee
yem 130-neTHio0 UCTOPWIO, A0 CUX NOP HET AOCTOMHOM
anbrepHatnesl? [IpUYUHOA TOMY - BbICOKAs Chewum-
(pU4HOCTL BbIGPAHHOI peakLuu OKncneHus 6enka cepHon
KWUCNOTOW, B  pesynbrateé KOTOPOW  paspyLuaioTcs
NenTUAHbIE CBA3W B Er0 MONEKYNe W 06pasytoTcs WOHbI
aMMOHUS,  KOTOpble 3aTeM  MOryT ObITb  JIErko
NpoaHanu3upoBaxbl cTaHAapTHbIMKW metoaamu. OpHako
BOCMPOW3BOAMMOCTE M TOYHOCTb MeToAa Keenbpans B
CYLLECTBEHHOI CTENeHU 3aBUCUT OT ONbITA aHANUTUKA.

CTpemacb CBECTW K MUHWMYMY BRMAHWE Yenose-
Yeckoro cpaktopa Ha pesynsrarbl asanusa, YCKOpuTb
BbINOSIHEHME METOAWKW W MOBLICUTL €e 6e30MacHOCTb,
Bedylne rpov3BOAWTENW  aHanuTu4eckoro obopy-
J0BaHuA paspabortanu cneunann3mpoBaHHble KOMNIEKTbI
060pynoBaHNa Ans aHanu3a no Metogy Keensaans.

MeTop BKnto4aeT B ceba HECKONLKO OCHOBHbIX 3Tanos;
NOAroTOBKY MPO6, MOKPOE 030SIEHME, OTFOHKY C Mapom K
onpegeneHue KOHLEHTPaum aMMoHKs (HOTOMETPHYeCKI
unu  TutpumeTpuydeckn).  [na  Kaxporo  arana
npeaycMoTpeHbl CBOW annapaTHble PeLleHmns, KOTopbIe B
HacTosLLee Bpems NPAKTUYECKN MONHOCTLIO 3aMeHunu
AEeNCTBUSA, BbINONHAEMbIE Na60PAHTOM BPY4HYI.

1 aran. MnHepanu3saums.

[ins npeBpaLleHusi 0PraHnyeckoro a3oTa B aMMOHUIAHYI0
COMb  WCNOMb3yercas  METo4  MOKPOro  030/1eHUA
(MMHepanu3auns)  MCXOAHOrO  NPOAYKTa  KOHLeEH-
TPUPOBAHHOW  CEpHOil  KMCNOTOW.  Wcnonb3oBaue
cneuuanuavpoBanHblX npubopoB ANA  030MEHUA B
KOHLEHTPMPOBAHHOW  CEPHOW  KWCNOTe  npecnegyer
crnegyioLme uenu:

+ CKOpPOCTb MMHEpanusauun CWNbHO 3aBUCUT OT
TemnepaTypbl peakunn. B 06bI4HOM KNaccu4eckom
metoge Keenbgans noAfepkaHue Temneparypbl Ha
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ypoBHe 400-450 °C - cepbe3Has npo6nema, nerko
peLLaemas npu UCNONbL30BAHNM crneyuansHo
paspabotaHHoro gurectopa (upmbl BEGER. Bpems
peakuun CHUXAETCA B HECKONbKO pa3, 6Gnaropaps
MUKpPONPOLECCOPHOMY ~ KOHTPONIO  Temneparypsl U
cneynanbHON KOHCTPYKUMM HArpeBaTenbHbIX FHE3A.

* B CTaHAapTHOM MeToe Kbenbaans 030NeHue cepun 3
Heckonbknx  06pa3uoe  TpebyeT  3HAYUTENBLHOrO
npocTpaHcTea Ha pa6odvem ctone. B HeGonbllom Kopnyce
cneuuannanpoBaHHoro aurectopa BEGER MOXHO
0AHOBPEMEHHO aHanu3upoBarb cepuu u3 6 u 12 npoé.

2 atan. OTroHKa ammuaa.

[na pasnoxedns cynb@ara ammoHns A06aBnfeTca
U36bLITOK LUEN04YM, M aMMWAK OTFOHSETCS C BOASAHLIM
napom. OTOrHaHHbIA amMMWak nornowaeTca GOpHOI
KWNCNOTOM.

OuctunnauynoHubie annaparsl BEGER npegHasHayeHbl
ANA KONWYEeCTBEHHOA OTFOHKM ammuaka u aobasneHwA
HEo6X0AUMBIX KONWYECTB PEAKTMBOB MW MONHOCTbIO
COOTBETCTBYIOT TpeGOBAHUAM, MPONUCAHHLIM B Ogu-
LManbHblX METOAMKAX aHanu3a.

3 aran. TUTpoBaHme.

Ecnu exeaHeBHOe KONUYeCTBO NPo6 npu onpegene- HAKU
Genka He Gonblwoe, TO 6yner AOCTATOMHO CaMoOro
NMPOCTOro BapnaHTa: MarHuTHas Melanka v 6iopeTka (oHa
MOXeT 6bITb 06bI4HAA CTEKNAHHAA UNu undposas). [Ana
TATPOBaHNA 6OMbLIOTD  Konudectea npo6 w  Ana
MOBbILUEHWA TOYHOCTW PE3YNbLTaToB  PeKOMEHAYeTCA
1CNONb30BaTh BHELWHWE aBTOMATU- YECKMEe TUTPATOPI,
KOTOpbIe MOXHO noaknio4nte kK SDU 200 unu SDU 300.

HecMoTps Ha CNOXHOCTb KOMMnekca 060pyaoBaHns Ansa
onpegeneHnss 6enka no Kbenbganio, UCNonb3oBaHve

WMEHHOrO  9TOr0  MeToja aHanu3a  rapaHTupyer
[OCTOBEPHOCTb ~ Pe3yneTatoB, B TO BPeMA  Kak
NPeAnoXeHHoe  NpuGOpHOE  pelleHMe  MO3BONSET

CYLLECTBEHHO YBENMYMTb BOCMPOM3BOAUMOCTL, CHU3UTL
pacxol pPeakTMBOB W  0GEcne4MTb  (€30NacHOCTb
nepcoHana.

KIMACCWUYECKWIA METOQ KbEMb-
OANA COCTOWUT M3 3-X STAMOB:
MWHEPATTN3ALINA OBPA3LIA, TIE-
PEFOHKA, TUTPOBAHUE.

www.eltemiks.ru
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MNpeumyilectea

* YHHUBEPCAABHOCTL

= Mpoctota pabors

* CKOPOCTL Harpesa

e JKOHOMWUA BpeMeHid

» [amMATe NOCASAHWX ASMCTEHIA

Ourectop BEGER IDU 12 u auctunnsarop SDU 400

Mpevmyuiecrea

» AsroMmariyeckas noacya NaOH

* AsTomariyeckan noacda H,0

+ AsTomarnyeckas noaaya H, BO,

= YaaneHMe ocTatkos

* YNpaBASHUe MOLHOCTEIO

= AoctynHoe ynpaeaexuwe TouchScreen
« BesonacHocTs aHaAM3A

Mpeumywiectsa anctunnstopa BEGER SDU 400
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n AOCTYINHO O CJIOXKHOM

MK-CMEKTPOCKONUSA B BJIN)KHEW
OBJIACTU: UTO 3TO TAKOE U

KAK PABOTAET?

A.B. lpuHesny, aupekTop, 000 “JlabpeakTns”

BNK — wnpoko ncnonb3yemblit TEpPMIAH ANA 6NKHeR
VH(paKpacHoi  CNEeKTPOCKONWM, MeTofja  aHanuaa,
KOTOPbIA  WCNONL30BANCA B NULIEBOA W CENbCKO-
X039UCTBEHHOW NPOMBILLINEHHOCTH C KoHLa 1970-x rogos.
Ha npoTsXeHWW MHOFWX NEeT OH Halen MHOXecTBO
NPUMEHEHWI NO BCEMY MUPY W aKTUBHO WCMONb3YeTCA
ceiyac. [laHHblit METOA NpejuiaraeT psjd npeuMyLLecTB no
CPaBHEHWIO C  METOJaMn  XWMWYECKOro  aHanwaa
(NpAMbIMA, apOUTPXHLIMK), HA 3aMEHY KOTOPbIX OH K
NpULLEN.

lpenmyLLecTBa METO a:

« CkopocTb aHanusa — metog BUK paér pesynbrarbl 3a
CeKyHZbl, a He 32 Yachbl.

- bonee Hu3kaa crommoct — TpebyeTca ropasgo
MeHbLUE pabo4en Cunbl, HE HYXHbI peareHTbl W, camoe
rMaBHOE, OWH  aHANW3aTOp MOXET  OMNpejensiTh
HECKONbKO nokKasatenen B 06pasLe 04HOBPEMEHHO.

« [lpocToTa MCNONbL30BaHWA — OObLIYHOMY 4E8N0BEKY
HY)KHO BCEro NNLb HECKONLKO MUHYT, YTO6bI NOHSATH, KakK
pabotarb Ha BUK-aHanusarope.

* J(heKTMBHOCT — BCE 3TV NpenmyllecTsa no3eo-
NS0T OKYNUTb MHBECTULMM B NOAOGHbIA aHanwW3aTop B
TeyeHue 1 roaa 3a cYET NOBbLILIEHHON 3P EKTUBHOCTH N
yny4leHus Ka4ecTea aHannaa.

Kak ato pa6oTaet?

BUK ananuaaropbl McnonbayloT WHpakpacHLIA cBeT
ANA aHanu3a matepnanos. 4106bl 06bACHWTL, Kak 3To
pa6oTaert, Mbl Gyiem UCNONb30BaTh AHANOMNI0 C TEM, Kak
Mbl, NI0AW, UCCNefyeM 06beKTbl, KOTOpble Mbl BUAWM,
rnaas Ha ux uBeT. Ha KapTWHKe Bbile Mbl BMAWM, YTO
XeHLUHA oZieTa B rony6oii nnaLy i KpacHy'o 6Ky. 4Tobbl
oT06pasnTb 3TU LBETa, XYAOKHUK WCNONbL30Ban ABa
pasHbIX XNMU4ECKNX NUrMEHTa, W, NPOCTO NOCMOTPEB Ha
9TW UBeTa, Mbl MOXEM WAEHTU(UUMPOBATL UX Kak
OTNNU4HbIE APYT OT Apyra.

SNTEMMUKC JIAGOPATOPKMSA Nel 2019

KaptuHa “CesToe cemeicTso ¢ [acThipem”
Tnuwnaxo Bevennwo, 1510 1.

To4HO Tak e 1 noKasaTenu, Takue KaxK BNaKHOCTb UIK
XKUP, KOTOPbIE Mbl XOTUM OMPEAenuTs NPU U3MEPEHUN C
NOMOLLbI0  WH(IpaKpacHOro  CBeTa, WMEKT  CBOW
YHUKanbHbli MHGpaKpacHbIA LUBET. HenoBek He pas3nn4aeT
3TU LIBETA, MOCKOMbKY HE MOXET BUIETh B MHCDPaKPACHOM
obnactu, HO 3ato MOXeT bUK aHanu3atop, U OH MOXET
onpeaenuTb, 4TO B aHANU3MPYEMOM MaTepuang ecTb Boaa
1 KNp.

KOHEeYHOo, HelOCTaTO4HO 3HATL, YTO B UCCMEAYEMOM
o6pasue ecTb Xnp unu Bnara. Mbl yxe 3Haem ato u 6e3
aHanuaatopa. Mbl XOTUM 3HaTb CKONbKO Tam Bnaru u
CKOMBLKO XMpa TOYHO. 4YT06bI 06LACHNTL, KaK npubop Ha
6ase BUK MOXeT BUAETb pasHULY MeXAy BNaXKHOCTbIO
10% un BnaxHocteld 10,5%, Mbl CHOBA UCNOMbL3YEM
aHanoruw.
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CTakaHbl ¢ pa3nu4HON KOHLEHTpaLUKen Yas

[ocMoTpuTe Ha TPU cTakaHa Yas cBepxy. Kakoi 13 Hux
COAGPXHMT 4Yal ¢ caMmbiM CWNbHbIM apomatoM? BepHo,
camblid npaBblid. OH UMEET CaMblii MHTEHCWUBHbIA LBET, 1
M3 OnbiTa Mbl 3HaeM, 4TO0 6ONee WMHTEHCMBHbLIN LBET
COOTBETCTBYET 60Mee CUNLHOMY BKYCY U 60n€e BbICOKOA
KOHUEHTpaunuu 4Yas. To4yHO TaK »e aHanusatop OGyger
CMOTPeTb Ha WHTEHCUBHOCTb WH(PAKpAcHOro LBeTa
Bnaru v no6blx Apyriux nokasatenei, KOTOPbIE Mbl XOTUM
OnpefenuTb, 1 CYAWTb O WX KOHLUEHTpauun. Y4em Bbiwle
KOHUEHTPALUWS nokasatens, Tem 6onblie NOrNoLAeTCs
MHGhpakpacHoe u3nyyeHne U MeHbLUe oTpaxaerca Ha bUK
aHannaarope. pnbop uamepsaeT [ONIO CBETa, KoTopas
OTpa)KaeTca aHaNM3upyembIM MaTepuanom.

WHppakpacHble LBeta nokasartenei
— 3T0 HE YTO UHOE, KaK (hakT norno-
LLEHUSA ONPeaenéHHbIX MONEKYNAPHbIX
CBA3ei COOTBETCTBYHLLNAX ANUH BOSMH
WHppakpacHoro ceera.

Tak xe, kaK Mbl MOXEM pacno3Hatb cnabble U Kpenkue
Yau, NpOCTO MNSAS HAa MUX MHTEHCUBHOCTb LiBETa, HaMm
HY)XHO Hay4uTb aHanu3atop BWAETb pasHULYy Mexay
pas3nu4yHbiMKW  KOHUEHTpauwsmu. Mbl  pacno3Haem
HacbILLEHHOCTh 4ad, [erycTupys pasHble copta #
CONOCTaBNAA UX UHTEHCUBHOCTbL LIBETA C UX apOMaTOM.
Opyrumn cnosamu, Mbl HacTpounu (oTkanubposanu)
Halllv rnasa, Ytobbl NPeackasarth, YTo ByAeT UCNbITHIBATL
Haw A3biK. [nA KanubpoBkM aHanW3aTopa Ham
notpe6yeTcA HECKONbKO 06pa3uos, NpeaBapuTenbHO
NPOaHanU3NpPoBaHHbIX KOHTPOMbHbIM MEeT00M
(HanpumMep, Ang BAAXHOCTU — 3TO CyLIMNBLHbIA WKad
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AOCTYIMNHO O C/IOXKHOM

Jns 6enka — Kbenbjans wnu [ioma). 3atem  Mbl
M3BNEKaeM MOMYy4YeHHbIe CNEKTpbl W3 npubopa W
COMOCTaBMAEM WX G COOTBETCTBYIOLWMMKM  JaHHLIMK
KOHTpONbLHOro Metofa. CTaTMCTMYecKoe nporpammHoe
obecneyeHWe  WCMONbL3YeTCA  ANA  onpedeneHus
B3aUMOCBA3N MeXAYy WHMDPaKpacHbIMKW [aHHbIMKU 1
JaHHLIMW KOHTPONbLHOrO MeToAa. PeaynbraTom fBMAETCA
martemaTti4yeckoe ypaBHeHue, yHUKanLHOe gna npoaykTa u
nokasartend, AnA KOToporo OH Obln paccyuTad. J10
YpaBHeHMe 4acTO Ha3bIBAKT Kanu6poBO4HON MOJENbH0
unW  NpocTo  Kanubpoekoi. YTobbl  MCNONBL30BATH
Kanubposky B npubope, HEOOX0AMMO COXpaHWTL e B
BWae thaiina u UMNOPTUPOBATL B MamMATb npuéopa.
Y10 MOXKeT U3MepUTL C NoMoLLYbio BUK?

He Bce Mmarepuanbl MOrNOWAIOT MH(paKpPacHoe
U3ny4eHwe, W TOMbKO Te, KOTOpble MOrMoLYawT, MOryT
6bITb NpoaHanUaMpoBaHel ¢ NoMoLLblo Metoaa bIK. Boga
nornawaeT, a Takxe OPraHW4ecKUe COEAWHEHWUA, TaKue
Kak Genok, Xup, kpaxman, Kner4yartka, KnemKoBuHa, caxap
¥ MHOTMe apyrie. 3TW NPoAYKTLl MOryT 6bITb U3MEPEHbI C
nomowibto BUK, ecnn OHM NpUCYTCTBYIOT Ha YPOBHE,
KOTOpbIA He SABNABTCA CMAMILKOM HW3KUM. B0 MHOrux
cnyyasx npegen ans uamepenus meroga bUK coctasnser
0kono 0,1%, HO cyLlecTBYeT pag NPUMEPOB NPUNOXEHWUA,
B KOTOPbIX M3MEpATCA 60J1ee HU3KNE KOHLeHTpaLMUN.

MuHepansl W BOMLLIMHCTBO  HEOPraHWYeCcKux
COEANHEHWI HE MOrnowWaT WHMPAKpacHbIM CBET M,
CNel0BaTeNsLHO, He MOryT ObITb ONPedeneHbl ¢ NOMOLLbIO
JaHHOoro Metofa. ®u3nyeckue CBOWCTBA, TakWe Kak
NNOTHOCTb WAKM TEKCTYpa, TaKXe HE MOryT nornowarb
MH(pakpacHblit ceeT. OQHAKO eCTb UCKIHO4EHNA W3 3TOr0
npaeuna, TaK Kak MWHepanbl WHOTOA CBA3aHLI C
COEANHEHWAMM, KOTOpPblE MOXHO W3MEPUTL. TaKxe
(m3u4eckue CcBOMCTBA MOryT ObiTb W3MEPEHbl B
HEKOTOpPbIX KOHKPeTHbIX Cny4asx, Korga chusuyeckoe
CBOWCTBO CBA3AHO C HEKOTOPLIM M3MEHEHWEM B 06pa3Le,
KOTOpPOE BNWABT HA E€ro nornoLleHne MHPaKpacHsIM
U3ny4eHuem.

Hackonbko To4eH metog BUK?

Mockonbky metog bVK anannsa otkanwbposaH Ha 6ase
KOHTPONLHOMO MEeToAa, TO OH aBTOMATU4ecku Hacnegyet
NOrpeLHOCTL AaHHOr0 KOHTPONbHOro Metoga. OcHoBHOE
npaeuno CcoctoMT B TOM, 4T0 MeTtoq BWK wnmeer
norpelsHocTs npumepHo B 1,5 pasa Bbiwe OT
MOrpeLHOCTM KOHTPONBHOTO MeTOAd. 3[eCb BaXKHO
NpW3HaTb, 4TO BCE aHaNUTUYeCKNe METOAbl MMET
OnpenenéqHyl0 TOYHOCTb. HekoTopkle MeTodbl MMEHT
0YeHb HU3KYIO NMOrPewWwHoCTb, TOrAA Kak Apyrue MMerT
6onee BbICOKWIA YPOBEHb norpewwHocTy. bonee py4Hbie
meTogbl 06bIYHO WUMEOT 60Mee BhICOKYIO MOrpeLlHOCTb,
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n AOCTYINHO O CJIOXKHOM

bonee py4Hbie MeTOObl 06bIYHO UMEIOT 6ONEe BbICOKYID
MOrpPeLIHOCTb, YeM  BbICOKOABTOMATWM3UPOBAHHBLIE.
To4HoCTb aHanNN3a TaKkke BapbUpYETCA OT nabopaTopun K
nabopatopun, W, XOTA O4eHb MOME3HO0 CCbiNarbCA Ha
0ny6nUKOBaHHbIE NCCNegoBaHMss N0 TOYHOCTH

ONpeAenéHHoro aHannuTM4ecKOro MeTofa, Mbl AOMKHbI
MOMHWTb, YTO TOYHOCTb KOHKPETHOI Nabopatopui MOXeT
ObIThb HIKE UN BbILE ONYBNUKOBAHHbLIX JAHHbIX.

BbICOKas TOYHOCTb
Bhicokas BOCNpOU3BOANMOCTb

HW3Kan TOHHOCTb
BbiCOKas BOCNPOM3BOANMOCTb

Hu3kas To4HOCTb
Hw3kas BocNpOM3BOANMOCTb

3NTEMUKC JIAEOPATOPUS Nel 2019

TakKe 04eHb BaXHO MPU3HATb PasHNLY Mexay ABYMs
BOCMPOU3-

00bIY4HO  UCNONb3YEMbIMU
BOAWMOCTL U TOYHOCT.

TepMUHaMM:

Bocnpou3BogumocTs — 3T0 Cnoco6-
HOCTb MOBTOPATL OAWH W TOT Xe
pe3ynbraT HecKosIbKO pa3, Torda Kak
TOYHOCTb — 3T0  BO3MOXHOCTb
JBOCTWYb NPaBUNLHbLIX PE3yNLTaToB.

Ona wnnocTpaynu 3TOr0 Mbl WCNONb3yeM nNpUMep
MeTaHWe ApoTuka. B MutleHu 1, HA U300PAKEHUM HIXKE,
Mbl BUOUM, 4TO BCE TPW APOTMKA NONAnW TOYHO B LIEHTP.
Bce oHM HaxoAsTcA B OAHOM MECTE, YTO O3Ha4aet, 4To
BOCNPOW3BOAMMOCTs ObiNa  BbICOKOW. OHM  Takke
HaxogaTca B LEHTpe, rAe Mbl HA camoM fene XoTenu,
4T06b! OHK GbINK, NOITOMY TO4YHOCTb TAKXKE BbICOKA.

B mMuLLieHn 2 TpU [pOTMKA HAXOAATCH HA OHOM MECTe,
no3Tomy BOCNPOU3BOAUMOCTbL 04eHb BbICOKA. OAHAKO OHU
He Tam, rae Mol Obl XOTENN WX BUAETL, MOITOMY TOYHOCTb
HeBe/MKA. 3TO O03HA4Y4aeT, 4TO MOXHO WMETb 04YeHb
XOpOLLYl0 BOCNPOM3BOAMMOCTE, HO BCE XE HU3KYI0
TO4YHOCTb.

MocnemHnin Npumep, MIULLIeHb 3, NOKasbIBaeT cy4ai C
NNOXoW BOCMPOU3BOAUMOCTLIO M HU3KOW TOYHOCTHHD.
[poTnkn He HaxogutcAa B CepeauHe [OCKM, TOYHOCTb
HEeBeNnKa, W OHW pacnpejeneHsl, NO3TOMY BOCMPOWU3BO-
QVUMOCTb TaKXKe nnoxas.

910 03Ha4aeT, YTo ANA OnpeAeneHnA TOHHOCT METOAa,
UCMOMb3YEMOro B KOHKPETHOW nabopatopun, Mbl He
MOXeMm nonaratbCA Ha WCCNefoBaHUA NOBTOPSEMOCTH,
NOCKONbKY OHW TOMbKO M3Y4ar0T BOCNPOM3BOANMOCTb.

NlyMwnm cnocobom K3Y4eHs TOYHOCTH SBMABTCH
ydacTe B aTTeCTAUUOHHbIX TecTax W CpaBHEHue
PE3yNLTaToB C peaynsTatamu Apyrux nabopatopui. Takxe
MOXHO MpoaHanuanposats Habop 06pasLeB BO BTOPOIA
nabopaTopu W paccyuTaTe CTaHAAPTHOE OTKNOHEHue
Mexay Asyms nabopatopuamu.

KomnaHnus Jlabpeaxkmus pabomaem 8 cghepe
OCHAlYyeHus Aabopamoputl u uccae-
dosamesabckux yenmpos. [locmaeku saabopa-
mopHo20 peakmugos U
pacxodHbix  mamepuan npoz2pammHO20
obecneyeHus. B kamaaoze — 17 melc
HauMeHo8aHULl  Mamepuanoe U  060py-
dogaHus.

obopydosaHuls,
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NABPEAKTHE
LABREAKTIV

06opynosaH

HOBOE CIIOBO HA PHIKKE
3KCTPECCAHATH3ATOPOB e"

KOMBUHUPOBAHHDI AHATISATOP,
PAO0TAIOLLIN B PEXVMAX NIPONYCKAHNA
A OTPAKEHIS B OHOM NpHOope!

HPOHVKTbI AHAJIN3A
« 38PHO » MONOYHbIE NPO/YKTb

* MaC/IUYHbIE  * MSICO

« MyKa - Yait

» WpoTa  LWOKoNag

« KMbIXM » [IETCKOE MUTaHMe

« KOM6MKOPMA * CHEKM

i
o -
S

AGRICHECK FOODCHECK MULTICHECK
VIK-aHanuaatop ns 3epHa u Myku, YHIBEPCANbHBIA HACTOMbHbII YHUBepCanbHbIA HACTONMbHbIA
LLIPOTOB M XXMbIXOB [IK-ananuaarop VIK-axanu3arop
Wneanex [ns cenbeKkoro Xo3sicTea Pa3pabotat /18 MALLEBOI MPOMBILLIEHHOCTH [Tof0iigeT A LLUNPOKOIO CREKTPA 3adaY

’“ srUINs INsTRUMENTS O VILIWAJTBHOE NMPEACTABUTESTBCTBO B POCCUN

[loapo6Has uxthopmauusa: +7 (499) 649 29 30, www.bruins-rus.ru | www.labreaktiv.ru




ﬂ KAYECTBO U 9ODEKTUBHOCTD

AKTUBHOCTb ®EPMEHTA
JIMNOKCUINEHA3bI B YCJIOBUAX
FTMNOKCUYECKOIO CTPECCA

0.C. bepaHukoBa, aCCUCTEHT.
A.H. Epwoga, npodeccop, 4.6.H.

PacteHns Ha pasHbIX 3Tanax CBOEro pa3suTUS 4acTo
nonagawT B  YCNOBMA  TWMNOKCWYECKOro  cTpecca
(oedouunta kmcnopopa). lokasano, 4T0 B YCNOBMAX
TUMNOKCUMWM B PacTeHWsX ropoxa M COM NPOUCXCAMUT
HakonneHne aktueHbix opm kucnopopa (AQK) u
YCUNNBAKOTCA  NPOLECChl  NEPEKNMCHOr0  OKUCNEHUS
nunnaoe. bonee 3HaYUTENbHO 3TO MPOUCXOAWT PN
[eicTBMM cpedbl BbICOKAX KOHLUEHTpauui Avokcuaa
yrnepoga. Mpegnonaratot, 410 (hepMEHT NMNOKCK- reHasa
(LOX) BHOCMT BKNajA B npoLecc 06pa3oBaHns HEKOTOPbIX
tanoe  ADK. B pabotax 6bino 06HapyXeHo, 4TO
NMNOKCUreHasa NPUCYTCTBYET HE TOBKO B LMTONMA3Me
XN0PONAACTax, HO U B MUTOXOHAPUAX KNETOK PacTeHuil

ropoxa. PaHee Mbl NpoBenn WUccnegosaHue Mo
aktueHocth  LOX B pasnmyHbIX  KNETOYHbIX
KOMMNapTMeHTax HeyCTOMYUBLIX K TANOKCWW PacTeHWA
ropoxa. Onpegensnu u3meHeHwe aktusHocth LOX B
pasnu4HbIX KNETO4YHbIX KOMNapTMeHTax (UMTonnasme,

MWUTOXOHAPUSX,  Xfloponnacrax)  CpeaHeyCToNYUBLIX
pacTeHWi CoW, NOABEPrHyTLIX BO3AENCTBUIO TUNOKCUM U
CO, - cpeabl.

O6bekTamu wccnenoBaHns — cnyxkunu 10-aHeBHbIe

NpopOCTKU CON «Benropopckas 48», nNoMeLleHHble B
TEMHOBbIE YCNI0BMA B Pa3niyHbie ra3oBble cpedbl (Bo3ayX
— KOHTPOIIb, MMOKCHSA W BLICOKME KOHUeHTpauun CO,) Ha
3-24 yaca.
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KAYECTBO U 9ODPEKTUBHOCTD
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n KAYECTBO U 9ODPEKTUBHOCTD

MUTOXOHAPUM W XNOpONAacTLl BbiAENSAM MeTogoM
AncbpepeHumancHoro  LueHTpudgpyruposadna.  Ynctory
MUTOXOHAPWANbHbIX hpakLmil OLeHMBaN N0 aKTUBHOCTH
MapkepHoro cpepmenta CAI, YUCTOTY XN0PONIACTOB — N0
coaepxaHuio xnopogunna. AKTUBHOCTbL NUNOKCUTeHa3bl
onpegensny cnekTpodo- TOMETPMYECKW, MCMONb3ysa B
KayecTse cy6CcTpaTa NUHOMEBYID KUCOTY.

AKTMBHOCTb NMNOKCUTeHaskbl NPUCYTCTBOBANA BO BCEX
vccneayeMbiX KOMNApTMEHTaX PacTUTeNbHbIX KNEeToK.
Mpu atom po 60 % akTMBHOCTM (pepMeHTa O6bino
06Hapy»eHo BO (hpakLun XNoponnacroe, B LUTONIasme
oHa coctasuna no4tn 30 %, a B MUTOXOHAPWAX OHA
cocTaBuna nniwb 10 % 0T 06LUel aKTUBHOCTM.

Yepes TpK yaca AenCTBMS FMNOKCUM HA NPOPOCTKU COU
aktusHoctb LOX Bo3pacTana BO (hpakumu MUTOXOHAPHIA
Ha 60 mkMonb/mr 6enka (Ha 50 %) NO CPaBHEHUIO C
aapupyemblMu  pacTteHusmu. B TOXe BpemMa B
Xnoponnactax ¥ UWTONNAa3Me aKTWBHOCTb (DepMeHTa
Obina HUXe YPOBHA KOHTPOSbHLIX pacTeHmnit Ha 30-60 %
Kak npu feAcTemn runokeuu, Tak u CO, — cpefbl.

Yepes 6 4acoB AeiCTBUSA ra3oBblX CPEA Ha pacTeHns

akTugHocTe LOX B MWUTOXOHApPMSX  npogonxana
BO3pacTath, B Lutonnasme nuws B CO, — cpepe
npesbicNa YpoBeHb  KOHTponA  Ha 22 %
(Ha 93 mkMosnb/Mr 6enka), a BO (hpakLmn XI0ponnacTos
No-NpeXKHeMy OCTaBanachb HWXKe YPOBHS a3pupyembix
pacTeHWid. YBenu4eHue CPOKOB AKCMO3ULMA pacTeHui
BbI3BAN0  MOBbILIEHWE  aKTUBHOCTW  (pepMeHTa B
LMTONNa3mMatyeckon qpakuuu. B MUTOXOHAPUANBHOM
tbpakumn aktmeHocTs LOX B ycnosuax runoKGHN
CHU3Nnack o koHTpons, aB CO, — cpeje T0NIbKO Ha 50
% npeBbicuna ero. B xnoponnacrtax KneTok npopocTKOB
COM, KaK W Ha NpOTAXKEHWM BCEX 4acoB OMbITa,
MOBbLILLUEHWE AKTUBHOCTN (DEpPMEHTA He Habnwaanu.

Takum 06pa3om, NOKa3aHo, YTO OCHOBHAS aKTUBHOCTb
LOX obHapyxeHa Bo chpakumax xnoponnactos (a0 60 %
OT 06LLeA aKTUBHOCTH), 4TO OTNIYABTCA OT AaHHbIX OMbITa
Y pacTeHuil ropoxa, B KOTopbIX 0kono 50 % akTUBHOCTH
o6HapyeHo B xnoponnacrax v no 25 % B uMTONNAa3Me U
MUTOXOHAPUAX.

VCTaHOBNEHO, YTO Yepe3 TP 4aca AerCTBUS rUMOKCUU
aKTMBHOCTb (hEPMEHTA B PacTeHWAX COM YBENM4nsanach
TONLKO B MUTOXOHAPUSAX, B TO BPEMSA KaK B NPOPOCTKAX
ropoxa [aHHOe YBENMYEHWe Npoucxoguno Ha 6onee
paHHux 9dranax. B uwuronnasme npopoOCTKOE COM
aKTMBHOCTb (DEPMEHTA Ha4MHana BO3pacTaTh TONbKO
4Yepes 6 yacos B ycnosuax CO, — cpefbl, @ B pacTeHUsX
ropoxa K LWECTM Yacam akTMBHOCTb YXe HayuHana
CHWXaTbCA. Bo (bpakunm XxnoponnacroB B COe
aKTMBHOCTb (DEPMEHTa HA MNPOTSKEHUM BCEX 4acoB

SANTEMMKC JIAGOPATOPHA Nel 2019

OnbITa He NpeBbILLana ypoBeHb KOHTPONS, a B MPOPOCTKAX
ropoxa Bo3pactana C MepBbIX 4acoB AENCTBWMA ras3oB
cpen.

[MpoBedeHo onpegeneHne akTUBHOCTM  (epmeHTa
JIMNOKCUTeHa3bl B PasNnyHbIX KNETOYHbIX KOMNAPTMEHTaX
(umTonnasme, MUTOXOHAPWAX, XNOpONAcTax) pacTeHui
COM B YCNOBMAX TUMOKCUM W Cpefdbl  BbICOKWX
KOHUeHTpauun aunokcmpa yrnepoga. OTtmeveHo, 410 Yy
CpefHeyCTON4YMBbIX PACTEHWII CON aKTMBHOCTL (DEPMEHTA
BO3pacTana B MeHbLLUeil CTENeH!, YeM Y HEYCTOWHUBLIX K
TUNOKCUM pacTeHWA ropoxa B MepBble 4Yackl AGWCTEMA
rasosbix cped. lokasaHo, 4TO BbICOKME KOHLEHTpauuu
Auokcuaa yrmepoga yeunueann adhdekTsl TUNOKCHK U Ha
aKTUBHOCTb (DEPMEHTa NTANOKCUreHa3bl.

bobosoe pacTeHune - con
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OBOPYOQOBAHME

BJIATOMEPDI 3EPHA
HESAMEHMMbI INPU OLIEHKE
KAYECTBA 3EPHA?

0.H. bapkanoBa, pykosoauTens otaena npogax, 000 “Intemukc”

B cenbckoM X03AMCTBE U NWULLEBOM NPOMBILLNEHHOCTH
LUMPOKO  WCMONb3YKTCA  Takue  npubopbl,  Kak
aHanu3aropkl BNaXHoCTW 3epHa. OHU KpPacuBo BbIMSAAT
n 6bicTpo paboraioT. Ho, AEWCTBMTENbHO AWM TaK X
CHIbHO HEo6X0AWMbl 3TW BRAarOMepbl 3epHa, WM KX
NpUMeHeH1e — BCEro NLLb faHb TeXHONOrM4ecKon moge?

Cpean pasnuyHbIX nokasaTenen kaiecTsa cobpaHHOro
3epHA, BNAXHOCTL HABNAETCA OAHUM W3 BAXKHEWLLMX.
[pWyKHA 3aKNYaeTCA B TOM, YTO BOAA HANPSMYH BNUSET
Ha  WHTEHCUBHOCTb  >KW3HEAeATENLHOCTM  MUKpPO-
opraumamoB.  [loaToMy  [aHHY)  XapakTepucTUKY
OnpeaensoT cpasy e, B NPOLECCe NPUeMKH.

OT ypOBHA BNAXHOCTW 3aBWUCUT, CKONMbLKO B 3EpHE
COAEPXUTCA NUTATENbHbIX BELLIBCTB. A TAKXE — HACKONbKO
OHO NOAXOAUT ANS NepepaboTKn UNK XpaHeHus. Yem aToT
nokasatenb Bbille, TemM 60NblLUe B HEM BOJbI U MEHbLLe
None3HblIX KOMNOHEHTOB, TEM XY)XE OHO OYAET XpaHUTbCA
1 nepepabatbiBaTbCs. W36LITOYHOE Hanuyue Bnaru

ABNAGTCA KATANW3aTOPOM, aKTUBMPYIOLUMM  ChU3MO-
lMoTepw Beca 3a mecau, %
45
4
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¥ 1 =12°C
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1 |
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BnaxkHocTs

MoTepw BO BpeMA AblxaHus 3epHa

nornyeckne n U3NKo- XMMU4YECKNe MPOLIECCHI, Takue
KaK npopacraiue, fbixaHue, HabyxaHue, akTUBn3aums
(bepMeHTOB, pacLienneqne 6uononuMepoB.

Ecnu 3epHo ybpaHo ¢ nona ¢ MOBbILEHHOA BRnax-
HOCTbIO, TO MWKPOOPraHU3Mbl Ha €ro MNOBEPXHOCTK
pa3BMBaOTCS YCKOPeHHbIMI Temnamu. B o6LieM o6Leme
TakoW 3epHOBOW MacChbl 3HAYMTENLHO BO3pacTaer
KONM4ECTBO KNELLeid U pasnn4HbIx BpeanTeNnei U3 Kknacca
HAaceKkoMbIX. 3TO TOXKE OTPULIATENLHO BMAET HA Ka4eCTBO
Kpynbl U CEMSH, YBEeNUYUBABT BEPOATHOCTbL UX NOPYM NpK
XpaHeHuu.

ELie 0avH BOXHbIA (haKTOP 3aKNI04aETCA B TOM, 4TO Y
BNAXHOM0 3BpHa W3MEHAKTCA B XYALYH CTOPCHY
thnanyeckune caoiictea. CHWXaeTCa Hatypa (To ecTb, BEC
Kakoro-nu6o o6Lema, Hanpumep, 1 TH. 3epHa, B OTNNYKE
0T pacnpocTpaHeHHoro nokasarens seca 1000 LUT. 3epeH)
W COMPOTMBNEHWE  pa3faBNuBaHUIO,  YXYALIAETCA
cbinyyectb. O60N0YKK CTAHOBATCA rnagkumu v u 6onee
afnactTuyHbiMu. B pesynerarte, Ha MeXaHWYeckoe

DOru
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b %) M

Hih
B pesynbrare, Ha MEXaHM4ECKOE AP0G6IeHne NpPUXoANTCA
pacxofoBatb OOnblUe 3HEPruu, Yem [Ang  Cyxoro
marepuana. bbiBaeT U TaK, YT0 nepepaboTka Oka3biBaeTcA
MPOCTO HEBO3MOXKHO.

OnpepjeneHHoe KONUYECTBO BNaru B 3epHe ecTb BCer-
Aa. ToyHoe ero 3Ha4YeHWe 3aBUCUT OT MHOXeECTBa (pak-
TOPOB: KNUMATM4ECKMX YCNOBWA, BWAA  KYNbTypbl,
0COBEHHOCTEN ee AaHATOMWW, CTENEHKU CMENOCTU, Hanuyns
rnapounbHLIX  KONMOWAOB, ycnoBuidl  y6OpKM W
MOC/NeAYHLLEro XpaHeHus.

Mo kaxgow rpynne onpegeneHbl nokasatenun B
NPOLEHTaxX, pa3Hble ANA Pasnu4HbIX KYNbTyp. Hanpumep,
AN S4MEHS, PXKW WKW NWEHWALbl OHW COCTABNSAIOT,
COOTBETCTBEHHO: A0 14% BKNouUTeNbHO; 14,1% - 15,5%;
15,6% - 17,0%; 17,1% u 6onee. Y HekoTopbix 60608bIX
aTh undipel BbILE, ¥ MACNNYHLIX — HWXKE. B yacTHOCTK, B
CYXOM CeMeHU NOACOMHeYHUKA NpUCYTCTBYeT He 6onee
7% Bnaru.

BaxHOCTb nony4eHWs CBOEBPEMEHHOA W TOYHOM
MHChOpMaLuUu O Hanu4nn Bnaru B 3epHe NOATBEPXKAAETCA
TeM, YTO N0 AaHHOW onepawuuu Ha rocyaapcTBeHHOM
YPOBHE TMPWHATbI  COOTBETCTBYIOWIME HOPMaTWMBHbIE
JokymenTbl: TOCT 13586.5-2015 «3epHo. Metoa
onpefenedns BnaxHoctu (¢ TMonpaskoit)», TOCT
29027-91 «Bnaromepbl TBEpOblX W CbiMy4ux BELUECTB.
O6LLne TexXHNYeCcKUe TPeOOBAHNA U METO/bI UCTILITAHNIA».

Bce meTofLl 3MepeHUs BNaXKHOCTU TBEPAbIX U Cbiny-

www.eltemiks.ru

OBOPYONOBAHME

YUX BELECTB NENATCA Ha [BE KaTeropun: npamble -
Konu4ecTBO Bnark B matepuane  onpejendeTca
HENoCpeACTBEHHO, NyTEM ero pasfeneHna Ha sogdy W
CyX0€ BEeLLUeCcTBO; KOCBEHHbIE - HANWYUE BNarn y3HaeTca
nyTem U3mMepeHus Kakon-nuéo (U3n4eckon BENUYUHBI,
YACNOBOE 3HAYEHME KOTOPOW CBA3AHO C KOMW4YECTBOM
BOAbI B Marepuarne.

[Tpy nocTynnennu 3epHa Ha xnebonpuemHble NYHKTbI
HE0bX0ANMO HETKO 3HaTh, KyAa HanpaenAaTh Ty UK MHYIO
napTuio 3epHa: B 3EPHOCYLUMNKY, HAa XpaHEHNEe B CKnaa
dKTMBHOI0O BEHTWNWPOBAaHWA WNK B CUNIOC 3NneBaTopa Ha
AanurensHoe  xpadexue. [lpm  atom  Heobxogum
aKcnpecc-meTof, NO3BONAIOLLWA NPOBECTH aHanu3 3a
HECKOJIbKO MWHYT, WHa4e npouecc npueMKn 3epHa
YpesBblYarHO 0CNOXKHALTCA.

B Hacroslee Bpems aHanus3atopbl BNAXHOCTU
npeacTasnalT Cco60i HaMHOro Gonee COBEpPLUEHHbIE
npyubopbl, YeM BbINYCKAIOLWMECA B KOHLE NPOLINOro
cronetms. Bce OHW [OenaTcA Ha  ABE  rpynnbl:
naoopatopHele M nopTatueHble. [lepBbie  npej-
HasHayeHbl [NA  CTayuoHapHoro npumeHeHus. OHW
UCMOMb3YIT TPaBUMETPUYECKYI0 TEXHOMOrui (BbICy-
LINBaHMe 00pa3LioB, C U3MEPeHNeM Macchl HaBecku) u
BbIZAIOT pesynbrathl 4Yepes 15 cekyHa nocne Hayana
U3MEPEHN.

BONbLIMHCTBO NOPTATUBHLIX YCTPOWCTB paboTaer no
KOHAYKTOMETPUYECKOMY NNO0 [NanbKOMETPUHECKOMY

ANTEMMUKC JIAGOPATOPUY N2l 2019



OBOPYOQOBAHME

Bnaromep Draminski GMM mini

metoay. Bo BsTopom cny4ae, k npubopy npunaraetca
HECKONbKO (0T 5 A0 20) pasnu4HbixX LKan AnA pasHbix
BMAOB 3epHa. ECTb BO3MOXHOCTL CAenatb WHAM-
BUQYanbHyi0  rpagymposky. [uanasoH  n3mepeHunn
MaKCUManbHO Wnpokuii, o1 0% ao 100%. (3meck Hapo
OTMETUTb, YTO, NPU MOKYNKe BRnaromepa Ans 3epHa, He
06s3aTenbHo BbIGUpaTL annapar ¢ cambiMi 60NbLWKMNA
BO3MOMCHOCTAMM, NOCKOMNbKY 3TO YBENWYMBAET €ro LEHY.
BnonHe poctatoyHo ot 0% 1o 50%, unn gaxe MeHbLue,
NOTOMY 4TO COAepKaHue BOAbl MPaKTUYECKW HUKOrAA He
BbIXOAWT 3@ ATV Npefenb).

Camble jJopore - BnaroMepbl C TeH30Becamu,
Jenaiolmne BbICOKOTOYHbIE W3MepeHus. Konu4ecteo
WKan B Takux npnbopax yeenudeHo go 450, a

NPOV3BOAUTENU NPNBOPOB TONLKO MHOCTPAHHbIE IUPMBI.

Moatomy npu BbibOpe AelweBoro npubopa CTOWT
NOACTPOMTb €ro LUKanbl K ONPeaeneHHbIM YCnoBuAM
pabotel. nanasoH perynupoBKA MOXeT BapbLUPOBATLCA
oT +- 2% po +/-~ 10%. lpuyem, He BCE NpPUBOPbLI
HaaeneHbl TAKOA BO3MOXKHOCTBH0, NO3TOMY B MHCTPYKLMK
MOryT ObiTb He yKa3aHbl TPe6OBaHMA K WM3MEHEHWAM
LUKanbl.

[ns nonb3oBaTtens Ba)KHee CNOCO6 3anonHeHwA
M3MepUTeNLHOro O0TCeKa YCTPONCTBA. 3TO OKa3blBaeT
CUNbHOE BNUAHME HA TOYHOCTL Mokasarenen u yAo6CTBO
npun akcnnyarauuw npubopa. YcTporcTea Odenatca Ha
BWbL: C YNNOTHATESNBHON KPBILLKOIA; C YNAOTHUTENbHOR
KPbILUKOW, a Takke W3MenbYeHWeM 3epHa; C Ha-
NOMHEHUEM Kamepbl NyTeM CBOGOAHOIO NafeHna 3epHa.

[MepBbie TpK cnoco6a 4alT KNacc TOHHOCTU HE HIDKE
+0,5 %; nocnegHnii cnoco6 o6ecne4ynsaer Haubonee
BbICOKYI0 TO4HOCTb — A0 +0,3 %. U BCerna snaromepsl ¢
TeHsoBecamn Oyayr Gonee TOYHbIMKU. 3TO aAKCUOMA.
HyxHa TO4YHOCTL —  Bbl6WpaiTe Bnaromepbl C

SANTEMMKC JIAEOPATOPUSA Nel 2019

TeH3oBecamn! B MHCTPYKUUM XOpoLlero Bnaromepa 6e3
BCTPOEHHBLIX TEeH30BeCOB  Bbl 0693aTensHO Haigete
(pasy npuMepHO Takoro cogepxaHus: «[o Havana
paborsl npoby 3epHa Ccneagyetr  OTNPaBuTb B
Cneunanu3MpoBaxHyo nabopaTopuio U 3atem COrnacHo
NOKa3aHWAM CYLUWNLHOrO LKaca NnoAKOPPeKTMPOBATh
JlaHHbIA Bnaromep». 06bIYHO AWANA30H PErynupoBKK
cocragnser or +2 po +10 %. W Tonbko nocne
KOPPEKTMPOBKM TOMHOCTb NOKa3aHWit Bawero enaromepa
6y0eT COOTBETCTBOBATH  YKA3aHHOW B 3aBOJCKOM
nacrnopTe — B npegenax Knacca To4HocTH. U3HayansHo
e MpoW3BOAWTeNb HacTpawBaeT BMaroMep Ha Tak
Ha3blBaEMOE «CTaHOAPTHOE» 3epHO» — 340P0BOE,
XUMmuyecku  HeobpabotaHHoe, 663  MeXaHUYECKMX
NOBPEXAEHWA, C COAEpKaHMeM COPHOW NPUMECH He
6onee 1 %. CnepoBareNibHO, BNaromMepbl 663 TEH30BECOB
HY)XXHO NOACTPanBaTh, U TONMLKO TOrAA MOXHO MOny4atsb
peanbHble NoKasarenu BIAKHOCTA. B npoTusHOM cny4ae
6yner uMeTs MecTo camoofmaH v 06maH napTHepos.
CKOMbKMX KOHCHMMKTOB WM XO3SAACTBEHHLIX CMOPOB
yoanoce 6bl  w3bexatb, ecnm  Obl  NONL30BATENN
BHMMATENIbHO  YMTANW  MHCTPYKUMW 1,  [NaBHOe,
cobniganm ux.

Ewe ogwH HwoaHc. K npumepy, Bol cgenanu Bee
NPaBuNbHO: BBINOMHWIW BCE MPeANNCaHna MHCTPYKLMK
no 3KCnnyarauuu, HO — B UTOre MONYYUIIA Pa3HULY
MexJy noKaszaHusMKM CyLWNbHOrO LWkadga M Bawero
snaromepa 0,5 %! Kakoi Hanpawweaetcs eisog?! Jlnéo
Bnaromep OpakoBaHHbIA, NGO B naboparopuu caenanu
M3MepeHns MeTo4OM «Ha rnasok».

Bnaromep Draminski TwistGrain

www.eltemiks.ru



B npeactaeneHnnm 06bIYHOTO 4enoBeKa pa3Huua B
NoKa3aHWsX HACTPOEHHOr0 JKcnpecc-Bnaromepa 6e3
TEH30BECOB U CYLUMLHOrO LWKada A0MKHA COCTaBNSThb
0 %. Ho Mbl BOMKHLI 3HaTb, YTO NIO6OA U3MEPUTENbLHbIA
npn6op WMeeT norpewHoctb. COrmacHo nacnoprHbiM
DaHHbIM, CYLUMAbHBIA LKA WMeeT  A0NYyCTUMYID
norpewHocts 0,5 %. Baw Bnaromep vMeer
norpewHocTb, Hanpumep, 1 %. A ecnu npeanonoxurs,
YTO NOKa3aHWUA CYLUIMNLHOIO LWKaga 3aHKeHs! Ha -0,5%,
a nokasaxus Baliero enaromepa 3aHibkeHs! eie Ha —1 %
(BCe B pamkax ykadaHHbIX B NacNOPTE KNaccoB TO4HOCTH),
TO, MONYYABTCA, YTO MaKCUManbHO AONYCTUMAS pas3HULIA
B M0Ka3aHWAX Bnaromepa M CywunsHOro Lwkada
coctasnsaeT gaxe 1,5 %. A Bbl nony4unn Bcero nulb
0,5 %. 3Ha4uT, Baw Bnaromep HaCTPOEH UABANbHO.

Tenepb 0 npo6e 3epHa ANs KOPPEKTUPOBKM LUKanbl
Bnaromepa,  KOTOpyld  CneflyeT  OTNpasUTb B
CreLuan3npoBaHHylo  nabopatopuw  (00bIYHO, B
6nuxanwenm XMM) » Ana KOTOPOW HYXHO NONYYUTb
TOYHbIA NOKa3aTenb BNAXHOCTY METOAOM «CYLINAbHOO
LuKadha». BoobiLle, BNaXHOCTh — 3TO Napamerp, KOTopbIi
NOCTOSHHO MEHSIeTCs U HepaBHOMEPHO pacnpegenseTcs
no o6bemy 3epHa. [loatomy A0 TOro, Kak Hayarth
M3MEpeHUe BNAKHOCTU, HEOOXOAUMO O06ecneynTs ee
paBHOMepHOE  pacnpejeneHue B Macce  3epHa,
3acbinaHHoro B nabopatopHytd emkocTb. [na atoro
NnabopaTopHylo nocyay 3anosiHAT 3ePHOM HaMoN0BUHY
(370 BaXHO), a nepen OTNPaBKOW Npo6bl B CYLIMNbHbINA
wkac nab6opaHT nomewiaeT ee Ha BubpocTon Aana
«pasmMasbiBaHnA» BNAKHOCTM N0 Npo6e W NOAyYeHns
6onee TO4HbIX nokazatened. B ynpolleHHOM BapuaHTe
BMECTO nabopatopHoil nocyap!

Grain Master

Bnaromep Draminski Grain Master (GMS)

www.eltemiks.ru

OBOPYAOBAHME

JONYyCKaeTcA MCNoNb3oBaTb OObLIYHYIO NNACTUKOBYIO
OYTbINKY, a MPY OTCYTCTBAM BMOpOGTONAa Npo6y MOXHO
WHTEHCMBHO MOTPSACTA W BPY4YHYW (HO cpenartb 370
HY>XHO 0643aTeSIbHO — HANOMUHAI: BNAXHOCTL A0SIXHA
6bITb «pasmasaHa» rno scemy 06LeMy 3epHa).

Moyemy NpUXOQUTCA 3aHUMATLCA KOPPEKTUPOBKOM
Bnaromepa 6e3 TeH30BECOB B Ha4ane Kaxaoro ceaoHa?!
TyT TOXe BCE NOHATHO. OAUH WU TOT XXE COPT 3epPHOBOW
KyNbTYpbl B 3aBUCMMOCTA OT NOTOAHLIX YCNOBUA W
pasHo06pasHbiX MPUPOAHBLIX (DAKTOPOB KaXAbIA 04
[aeT pasHoe 3epHO. Ypoauno menkoe 3epHo, 3Ha4MT, B
U3MepuTeNnbHy0 Kamepy Bnaromepa 6e3 TeH30BECOB ero
nonano 60nbLLUe N0 Macce N NOKa3aHWA Bnaromepa byayT
3aBbiLLeHbl. B cnegytowem roay cobpanu 6onee KpynHoe
3EpHO, U B U3MEPUTENbHYI0 KaMepy ero nonano MeHbLue
no macce, cnefoBatenLHo, N0OKa3aHUs enaromepa 6e3
TEH30BECOB OyayT 3aHmKeHbl. OTClofa HanpalluBaeTcs
BbIBOA: ANS NOMYYeHWS TOYHbLIX NOKA3aHWiA BNArOMepoB
6e3 TeH30BECOB NPUXOAUTCA BXKEroAHO KOPPeKTUPOBaTh
WX NOZ KOHKPETHOE 38PHO.

B KOHCTPYKUMAX COBPEMEHHbIX BIaroMepos
npeaycMoTpeHbl JONONHWTENbHbIE (YHKUMK (3amo-
MUHaHWe npedblayLiero 3amepa, BbiYUCNEHNE CPeaHero
3HaYyeHus psga 3amepoB W T.4.), @ TaKXe cucTema
noAcKasok. Moxanyil, camasn BaHaa 13 TakixX yHKLUN
Bnaromepa — TemnepaTypHasa nonpaska. W3BecTHo, 4T0
MEeXJAYy BNAXHOCTbIO W Temneparypoit CyLIecTByer
CyLLeCTBEHHAA 3aBWCUMOCTL. [loaTomy Bnaromep 6e3
y4eTa N3MeHeHWA Temneparypbl UCCNeAYEMOro 3epHa He
O6yaer BbINOMHATL CBOE MpejHa3Ha4yeHue. 3Ha4YeHue
TemnepaTypbl MOXeT BbIBOAUTLCH HA CheuuanbHyl
Kany, a MOXET Y4WTblBaTbCA aBTOMAaTW4ECKU Npw
Onpefenelnm nokasatens BNaxHOCTH.

470 elle HYXHO 3Hath npu Bul6ope Bnaromepa?! B
NPWHLMNE BNaromepbl — 370 NPUO0PbI, KOTOPbIA MOXET
CNYXWTb 0Y4eHb AONr0. A BOT rapaHTMIO Ha HWX Yalle
BCEro AaioT 1 rof (B UCKNMIOYATENBHbIX CNy4asx 3 roga),
noTomMy 4To npu 60MbLIOM KONWYECTBE WM3MEPEHMNA
MEeXaHM4eckue [detand WU3HAWMBAKTCH W WX HYXHO
nepuoanyeckn MeHaTs. O6bIYHO pacxofHble AeTanu 6e3
npobrneMm MOXHO KynuTb Yy ChMpMbl- NpoAasLa.
MoA4epKUBaK): 3T0 OTHOCWTCSA TOMbKO K Bnaromepam c
W3HALLMBAEMBIMA MeXa- HUYeCKMMKM pJetanamun. 4ro
KacaeTcsl rapaHTWiHbiX 00A3aTeNbCTB, TO B YCNOBMAX
KOHKYPEHLIAW OHW BbINOJIHAIOTCH B NONHOM 0Obeme W
JOCTaTO4HO  6bicTpo.  Mcnonb3oBaHne  TOYHOrO
Bnaromepa 3epHa SBMAETCA  3anoromM  YCnewHom
[esATeNbHOCTYN NPOM3BOANTENEN 3epHa.

B kadectBe npumepa, B CTaTbe MCNONbL3YIOTCH
UNNKOCTPaLMK HECKONbKWX MapoK BRaroMepoB 3epHa
upmbl DRAMINSKI (Ctana npowasoautens: MonbLua).
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3KCNEPTHOE MHEHME

METOAbl AMATHOCTUKMHU
MACTUTA HA MECTAX U
B IABOPATOPUMU

J1.B. BonkoBa, K.B.H, MEHEKep 0TAena npoaax
BeTepuHapHoro o6opyaosaHud, 000 “Intemukc”

MacTuT — 0 HO N3 CaMmbIX LLUMPOKO pacnpoCTpaHeHHbIX
3abonesaHnit B  MPOAYKTUBHOM  >KMBOTHOBOACTBE.
MacTuTHOE nopaxeHue TKaHed BbIMEHM  MOXHO
BCTPETUTb Y KPYNHOr0 W MENKOro poraroro CKoTa,
CBUMHEN, nowaaei. BocnannTenbHbIe NPOUECCHI B BbIMEHN
MOryT MpOTeKarb C BbIPAKEHHLIMU  KINHNYECKUMN
NPWU3HAKaMK, Tak 1 B CKPbITON (CyBKNUHWYECKoi) dhopme.
OcHoBHOW YPOH HAHOCUT CYOKNUHWHECKUA MACTUT, Tak
Kak ero AWarHocTuka 3aTpydHeHa W3-3a OTCYTCTBMA
BbIPXKEHHbIX KNNHUYECKNX MPU3HAKOB.

[lpn MacTUTHOM BOCNANEHWN CHUXKAETCHA LIEHHOCTb
MONOKa KaK OCHOBHOTO WCTOYHKKA CbIpbsi MONOYHOM
otpacnu. OCHOBHOW ymap MpUXOAMTCA Ha MOMOYHOE
CKOTOBOACTBO Kak Haunbonee LUMPOKO — pacmpocT-
paHeHHoe.

Pa3Butuio mMactTuta cnocoBbCTBYIOT (DaKTOPk! CamMoil
PasnuU4yHOM ATUONOrMN, HaYMHAA C MEXaHWYECKUX TPaBM
Npu OOEHWN W 3aKaH4MBas NaToOreHHbIMW GakTepusmm.
MpochunakTpoear pasBUTUE MaCcTUTA B XO3AWUCTBAX
MOMOraeT  CBOEBPEMEHHad  rurMeHa BbIMEHM C

SBNTEMMKC JIAGOPATOPKMSA Nel 2019
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Hetektop mactuta Draminski 4*4Q

MCMONb30BaHMEM paznuy4HbIX [Ee3NH(EKTaHTOB,
NOCTOSHHOE 06CNe0BaHWE M KOHTPONb BETEPUHAPHOMO
cneuwanucra.

B HacTosLLee BpeMA CyLLECTBYET MHOXECTBO Cnoco6oB
OWArHOCTUKK 1 NEYeHNs KNMHUYECKUX W CYOKITMHNYECKINX
thopm macTtuta. Mbl XOTUM paccmoTpeTb Haubonee
XO4OBbIE METOAbl AWArHOCTMKM  CYONUKMHUYECKOro
MacTuTa (Kak OCHOBHOr0 Bpara) Kak B YCNIOBUAX X0O3ANCTB,
TaK 1 Ha nabopaTopHOM YPOBHE.

OgHuM M3 BAOXKHEMWMX  KPUTEPUEB  OLLEHKK
CyOKNMHWYECKOr0  Mactuta  ABNAETCA  Hanw4ue
COMAaTUYeCKUX KNeToKk B MONOKe, a WMEHHO WX
Konuyecteo. Onpegenutb KONMWYECTBO COMATU4ECKMX
KNETOK MOXHO C NOMOLLBH CaMbIX Pa3nn4HbIX METOMOB.

1. Mactur-TecTel. HayHem ¢ cambIX TMPOCTHIX W
OIOMKETHLIX ANArHOCTUKYMOB, AOCTYNHBIX BCEM, — 3TO
MacTWT-TECTbl  CambIX  Pa3/IN4HbIX  NPOVN3BOAMTENE.
MeTog 3aKnioyaeTcsl B BU3YanbHOW OLEHKE W3MEHEHWIl,
NPONCXOAALMX NPU CMELIMBAHNW COrNACHO UHCTPYKLMN
npo6bl MONOKA W MAacTUT TecTa. Pe3ynbraT y4uTbIBaeTCA
no peakuuu. MeToa UMeeT HN3KYI YyBCTBUTENLHOCTL W
HE Camyi0 BbICOKYH HA#eXHOCTb. Kak HeCOMHEeHHbIN
NAKC 4pe3Bbl4ailHO NPOCT B NPUMEHEHUM, ObICTPO AaeT
peaynerat, He Tpe6yeT npoGOMNOArOTOBKN, MOXHO
NPOBOAWUTL HENocpea- CTBEHHO Ha MecTe. MeTon — oauH
M3 CamblX pacnpocTpaHeHHbIX Ha HeBoNbLIMX depmax 1
COBCTBEHHbIX NOABOPLAX. PazpaboTaH, B OCHOBHOM, nop
KOPOBLE MOJIOKO, HA KO3bEM MOXET He cpaboTaTh.

2. MetoZ, OCHOBAHHLIA HA U3MEHEHWK MPOBOAMMOCTH
MOMOKa npu BOCNANUTENbHLIX MNpoLeccax B BbIMEHN
no6oro xapakrepa. B 4acTHOCTM MOXHO YNOBUTb He
TONbKO CYOKNWHWYECKWIA MAcTWT, HO W NGO

www.eltemiks.ru

AKCNEPTHOE MHEHME ry

BOCNANNTENLHLIA npouecc B BbiMeHW. Merog moxer
pabotatb hakTyeckn ¢ nobbim BUAOM Monoka. [ns
JaHHOr0 MeTOfld WMCMONb3YWT [ETEKTOpP MacTuTa
(Draminski), y Hero uMeeTcs HeCKoNbKO MOAUMDUKALWA.
Cytb metofa B nomeLLeHn npobbl OT NEPBbIX CTPYeK
MONIOKA B 4allly [eTeKTopa, rae W NPOMCXOAWT OLeHKa
copepxumoro. [lo cneunansHoW Tabnuue CMOTPUM
nokasatenb W CpaBHWBaeM C HOPMOM, OTBET roTos. [ns
JleTeKTOpa He TPe6yloTCs AONONHUTENbHbIE PEAreHThI,
OH NPOCT B 0OpaLLeHUN, MOXKET UCNONL30BATLES NPAMO
Ha MecTe, UMEET BbICOKYIO 4yBCTBUTENbHOCTb. [aHHbIN
MeTo HabupaeT BCe OOMblUYI0 MNONYAAPHOCTE Y
BETEPUHAPHLIX Bpayel Kak 6biCTPbIA U 3(deKTUBHbIN
MeTO4  AMArHOCTMKA  MaTonorvii, CBA3aHHbIX C
BOCMANNTENbHbIM NPOLIECCOM B BbIMEHN.

BbiLLenepeyucnesHsle MeTopbl - umerT
cepTAIMKALMIO U MCNONL3YIOTCA ANA AWArHOCTUKA Ha
mecTax.

3. I1abopatopHble MeTOAbl aHanu3a. K nabopatopHbIm
MeTo4am aHanusa COMaTW4eckux KNeTtok B MONOKe
OTHOCATCA  CMeuWanu3upoBaHHble  NpuGopbl —
BU3KO3MMeETPb! (K npumepy, «Comatoc Munus u ap.),
KOTOpPble ONPeAensaloT TONbKO COMATMYECKWE KNETKN B
MONIOKE, MYNbTW3afayHble aHanW3aTopbl KavecTsa
MONIOKA B 3aBUCMMOCTM OT MOAENU W Cepuu,
onpegenaiowue He TONLKO COMaTUieckne KNeTku, Ho
Xup, 6enok, pH n MHorue ppyrue nokasarenu. Bce
npubopsl NPOXOAAT 0683aTeNbHYI0 MOBEPKY U UMEKT
ceptdomkar. MHOrmMe MonoYHble KOMNNEKChl NMEIT B
CBOEM nogpaszenieHnn Hebonblune nabopaTopuu, rae ¢
YCNexom U NPUMEHSIOT aHHbIe aHaNU3aTopkl.

B HacTosllee BpemMA Halla KOMNaHWA «3NTEMUKC»
MOXKET NPeANOXMTb NOMHbIA cnexTp 060pyaoBaHNs Ans
pewweHus npobnembl AWMArHOCTUKU CYEKIMHUYECKOro
(CKpbiTOro) mMacTuTa. B Hallem accopTUMEHTE NMEIoTCs
camble pasHble CpeacTBa 0T  MacTuT-TeCToB A0
aHann3aTopoB MOMIOKA NOCNEAHEro NOKONEHNs.

XY

AHanua monoka getektopom mactuta Draminski 1Q
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JKoJNorus

HAMNPAXEHHOCTDb NPOLIECCA
A3OTOUKCALIUU B NOUBE
TOPOACKUX 30H BOPOHEXA

.[. Ceucrtosa, E.I. icTomuHa, BOpOHEXCKWIA rocyAapCTBEHHbIN Negaroruyecknin YHUBepCuTeT

Yp603KOCMCTEMBI — 0COBLIE NPUPOAHO-TEXHOTEHHbIE
9KOCUCTEMbI ¢ HAUGO0NEE BbIPAKEHHBIM AHTPOMOreHHbIM
BO3jeicTBnem. B nocnegHwe roasl MHOro pabort
MOCBALIEHO 6MOWHAWKALMKM NOYBbLI KPYMHLIX TOPOAOB
(oueHke Ka4ecTsa cpefbl N0 COCTOAHWIO OPraHn3mos,
XKUBYLUMX B HEW, — npum.pen.). [10kasaHo, 410 B KPYMHbIX
ropofjax MeHseTcs CoCTae MWKpoGHOro coobLiecTsa
MO4BbI, HAKANNWBAKOTCA TOKCUreHHble W annepreHHole
BWAbI, YTO NPeACcTasNAeT yrpoay A1 300P0BbS YEN0BeKa.
[loyBa nepecTaer BLINOMHATL CBOM  3KONOrMYeckue
(byHKUWW, B HEW HApYLIAOTCA KPYroBOPOTbI 6UOreHHbIX
ANEMEHTOB.

AsoThukcauus (BKNKYeHWe azoTa arMocdepbl B
OpraHu4eckue COBQMHEHWA) — YHUKaNbHbIN  OWO-
NOrMYecKnii NPOLECC, KOTOPbIA OCYLIECTBAAT TONbKO
NpoKapuoThl, y3kad rpynna 6akTepuin-a3oTduUKcaTopos,
umMeroLLnx ocobbiv hoepmeHT HUTpPOreHasy. 13BecTHo, 4To
nog BAWAHMEM  Pa3HbIX  BO3OEACTBMA  YenoBeka
(3arpasHeHuWe mno4Bbl, arponpuemsl) npouecc asoT-
(hukcaumm B noYBE W3MEHAETCA, T.e. I3Ta rpynna
MWKPOOPraHN3mMoB MOXXET WCNONb30BAThCA B Ka4ecTBe
GMONHNKATOPOB.

Llencto paboTel Gbin0 u3y4eHne BNUAHMS rOpPOACKOA
Harpy3kn Ha cojepxavue 6akTepuii-a3oTchnukcaropos n
aKTUBHOCTL npouecca asoTdouMkcauum B NOYBe T.
BopoHexa.

Mpo6bl No4Bbl oT6Mpanu u3 cnos 0-20 cM B ropoAcKnX
30HaX C pasHbiM YPOBHEM HArpyskn B LleHTpankHOM
paitoHe BopoHexa (pekpeauwu, >XWNoOW 3acTPOWKM, Ha
pacctonaHuu 1-2 M 0T nonotHa goporu). Pekpeauun:
LleHTpanbHelin mapk, fAeHgpapuid BINTY. CenuteGHble
30HbLI: BHYTPUKBAPTANbHbLIE TEPPUTOPUU MHOrOITAKHON
YKMNOW 3acTPOiKM. TpaHCNOPTHbIE 30HbI: YHACTKA Ha
nogbemMax W MepeKkpecTkax OXXUBMEHHbIX TOPOACKNX
aBTOMarucTpaneid.  KoHTponem  cnyxuna  noysa
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NPUropoaHoiA 30HbI HA pacctosHun 30 KM OT ropopa
(uenuna, PamoHckuit paioH). Becero 6bino BbibpaHo 12
To4ek ot6opa npo6. [loyBeHHbIe 06pa3ubl OTEMpanu
TPpXAbl 3a ce3oH: || pekapa mas, |l pekaga wong un lll
nekaaa centabpa 2018 r.

Copepxanne 6aktepuit popga Azotobacter (aapo6bl
retepoTpodsl) OUEHWBANW METOAOM O0B6pacTaHus noy-
BEHHbIX KOMOYKOB Ha arapu30BaHHOW cpege Jwbn un
Bblpaxkanu B % .

[ToTeHUManbHY0 aKTWBHOCTL a30T(UKCAUMW NOYBbLI
OLieHMBaNM rasoxpomarorpauyeckum  MeToAoM B
BO3AYLWIHO-Cyxux 06pasuax, yenaxHeHHbix Ao 60%
MOIHOM BNAaroemMKOCTW C BHECEHWEM TITH0K03bI B A03e 2%.
AKTMBHOCTb HMTPOreHasbl B YKA3aHHLIX YCNOBUAX
onpegenanu no 06pasoBaHnio aTWNEHA K3 aueTuneHa |
Bblpaxanu B Mkmosb G,H,/re4ac.

CopepxaHue a30TobakTepa B NpuropoaHoi noyse 661no
BbICOKMM (Tabn. 1), 4TO COOTBETCTBYET AaHHLIM MO
4yepHo3emam. Ce30HHas AMHAMKUKa CBMIETENbCTBYET, HTO
rnokasarenu cHwxanuce B 1,2-1,4 pasa netom B nepuog,
CUMbHOMO UCCYLLEHNA NOYBbI. B ropoAckmx no4sax YeTKo
MpoABNANAcs 3aBMCUMOCTb COAepXKaHus asoTobakrepa
OT BUfa U YPOBHA Harpy3KM.

B pekpeauuoHHbIX 30Hax (nmapku, neconapky) 3Ha-
YEHNS ManQ OTNM4annCb OT KOHTPONA, B CENUTEOHbIX
30HaxX cofepxaHue azotobakrepa B CepeauHe Ce30Ha
6bin0 B 1,5-2 pasa HWKE KOHTPONA, OCEHbLIO B YCNOBUAX
[OCTATO4YHOr0 YBNaXKHeHWU: 3TOT NOKa3areNb Bo3pacTan u
pocturan 80% 0T KOHTpons. KatacTpopuyeckn HU3Koe
codepxanue asorobakrepa BbIABNEHO B MO4YBE

TPAHCMOPTHBIX 30H - HAa paccTosHMM 1 M OT nonoTHa
Joporu Huxe koHTpons B 4,3-9,6 pasza He3aBucUMO OT
CesoHa.

JKoJiorma

Tabnuua 1

Copepxanwe asoTobakrepa B no4se r. Bopoxexa,
% 00pacTaHus NO4BEHHbIX KOMOYKOB
(min-max 3Ha4eHue).

Gpoxw 0160pa Kowrpons Pekpeauu CEnHTEOHbIE Tpatcnopribie
npo6 3

OHbl 30HbI

Mai 85-90  88-90 80-98 20-38
Mone 60-74  56-78 30-46 5-18

CedraGp  96-100  90-94 76-82 10-22

Tabnuua 2

MoTeHunanbHasi akTUBHOCTb a30TChMKCaLMN B
noyse r. BopoHexa, Mmkmons CH /r-cyt
(min-max 3Ha4enue).

bl 30HbI

Gporu 0160pa Kourpons Pekpeauan CenuTeGHbie TpanonoptHbie
npoob 30H

Mail 161-188  156-178  80-106 43-55
WMionb 130-159  100-187  51-90 14-36

Centaops  178-214 197-217  102-116 42-69

peacTaBnano WHTEPEC W3y4uTb HE TONbKo 6uo-
OVHAMUKY — a30TuKCUpylowmux  6akTepuid, HO U
aKTUBHOCTb OCYLLIECTBNAEMbIX MUMW NPOLECCOB B N0YBe
yp6oakocucTem (tabn. 2). B pekpeaumax noTeHUnanb-
Haa cnoco6HOCTb NOYBLI K CBA3LIBAHWIO a30Ta COXPaHeHa,
B CENMTEOHBIX 30Hax 6bina HWxe KoHTpons B 1,4-2,5 pasa,
a4 B TPAHCMNOPTHbIX 30Hax — B 3,4-7,6 pa3. Cnepyer
Y4uTHIBATL, YTO ONpPEeAeNneHHas HaMu NOTeH- UuanbHas
aKTWBHOCTb a30T(MKCALMN (B YCNOBMAX ONTMMANbHO
BNA@XHOCTM) BCErga MpesbillaeT akTWB- HOCTb 3TOro
npouecca B noYee B peanbHbIX YCNOBUSX.

Takum obpasom, B noysax r. BopoHexa ¢ pasHbimMm
BMOAMKM M YPOBHAMW TOPOACKOW HAarpysknm 3ameTHO
HapyLaeTca He TONbKO cocTaB MUKpOGHOro coobLiecTea
no4sbl, HO W €ro AakTWBHOCTL B  OCYLLECTBNEHWK
NpoLeccoB KpyrosopoTta asoTa. GHWdKeHWe akTWBHOCTW
npouecca (ukcaumum asoTa BedeT K NageHuio
NNOZOPOAMA N AeryMucuKaLmn noYs.

ANTEMMUKC JIABOPATOPIA NeT 2019



n BbICTABKU

AHOHC OTPACJIEBbIX
BbICTABOK B 2019 roay

HaumeHoBaHue [lata nposeneHna MecTto nposefigHns  Y4actue “3nTemmukc”
Arpo®apm - 2019 05.02 - 07.02 Mocksa, BOHX NaBWNbOH 75, ctexn G11
MonoyHas v MACHaA uHAYCTPUS 19.02 - 22.02 Mocksa, Kpokyc KCMO
WHTeparpomalw 27.02-01.03 Pocroa-Ha-floxy, londKenoLeHTp creHn H4
ArponpombILLAEHHII KOMANeKE 23.04 - 26.04 Mockaa, KBL| CokonbHIKI
Ananumika dkeno - 2019 13.03 - 14.08 Bomrorpan, BL Liapwusickas spuapka cTeng 1-8
3onoras Huea 21.05-24.05 YeTb-NabuHek cTeny 7/3
J(DDeKTUBHOE XUBOTHOBOACTBO [lata yroyHserca Boponex
[Lerb Kanyxckoro nona [ara yro4Hsercs Kanyra
[leHb [loHeKoro nong 06.06 -07.06 Pocros-ta-floty
[lexb BopoHexckoro nons 217.06 - 28.06 Bopoxex
Beepoccuiickuit leHs nons 2019 10.07 - 12.07 CankT-Merep6ypr
[leHb nons “Bonrorpag ArP0” 01.08 - 02.08 Bonrorpag
[eb nons “Caparos ArPQ” 08.08 - 09.08 Caparos
[nemeHHbIE UBOTHbIE [lara yro4Hserca Bopotex
Xumus 16.09-19.09 Mocxsa, LIBK BkcroueHTp
3onoras OceHb 10.10 - 13.10 Mocksa, BIHX
®epma KCNO 23.10-25.10 Kpactonap, BKK kcnorpa H0r
tOr-ArPo 19.11-22.11 Kpactopap, BKK 3kcnorpag Hr
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CaHkT-lMeTepOypr
+7 (812) 426-75-16

BopoHeXx
yn. [Mnporosa 876
+7 (473) 239-80-74

PocToB-Ha-[JOHY
yn. ManunHoBckoro, 3[0 od. 507
+7 (863) 209-88-94

KpacHopap
yn. HoBopoccuiickas 216/2 od.7
+7 (861) 203-40-01

Caparos
yn. bonbliasg Caposas, 141
+7 (845) 249-63-11

AQIITEMUKC
NABOPATOPUS

Bonee 30 667 ToBapoB
MNoppobHaa nHpopMauua
06 060opyAoBaHUU, A TAKXKE
ohopMsieHue 3aKa3a Ha

HalleM UHTepHeT-cauTe:



