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BonoouuctHoe — yerpodicrBo  (ammapar)  MAI-BHMO (MAG-BIO),
npeIHATHAYEHHOE NS 0CBOBOMIEHHS BONEI OT MHKPOOPTAHHIMOB, HITOTORNCHO B
cooteercTuu ¢ TY 3697-0012-65178795-2011.

[TpHHUMN AefcTEHs YOTPOHCTEA OCHOBAH Ha [POLECCe MEKTPOIHIA.

Iporpamma wuccaenopanmii: MocneqoBaHe HIMEHEHHA CTPYKTYPHO-
SHEPTETHYECKOTC COCTOAHHA HcclenyemoH BoOpl HOf OelCTBHEM HCOEITYEMOIOD
yerpoiicrea MAT-BHO (MAG-BIO) (manee — ycrpoiicTsa) npoBOAHAGCE 10
HIMEHEHHID 2 WISKTPOXHMHYECKIX NoKkasaTensH (ponopoanbeld nokasatens (phl,
OKHCITHTENBHO-BOCCTAHOBHTENBHBH noTedinan (Eh), HaMepenuio KoHueHTpauuH
AKTHBHEIX $OpM KHCAOpPODA (MO MHTEHCHBHOCTH JIOMMHON - FeMHHOBOH
XeMHIIOMHHECIISHIIHK) H 3HAYeHAD nokasaTens abcomoTHol saskocta (p).

Buonornyeckas AKTHEHOCTE OLEHHBANAack N0 WIMEHEHUIO COJEpHaHHA
ceg3aHHol Qaskl BoABl NOA JelicTBHeM Yorpodcrsa Mo pacnpenenende (askl
CTPYKTYPHpORAHHON  ROOR 10 YPOBHAM  3HEPrHH,  ONPEeASMERONIHM
HANPABIEHHOCTE ee OMOJOrHYecKod aKTHBHOCTH, 2 TAKOKE [0 HEKOHTAKTHOMY
BIHAHHID TIpoLeced SAeRTpoxuMudeckol obpaboTkH BOOE HAa AKTHRHOCTE TECT —
KYJIBTYPBL MHKPOOPTAHHIMOB 4 KOMOM»,

B npouecce HeoneaoBaHui oUeHHBANHCE 3QeKTH KBAHTOBBIX (QUIVKTYALIHIT
B obpabarrisaemMoit anmaparom MAI-BHO sogonposopioi soae, 00yCIOBIEHHEIE
MAKPOCKOMMYECKHMHE KBAHTOBRIMHE CBOHCTBAMH (a3el accoOUMHpOBAHHOH BOAEL M
OTBETCTECHHBIC 38 H3MEHEHHH Mﬁﬂpﬂl!)m}ifiﬂﬂlmm COCTOAHHA BOJRL.

Tlps npoBeAcHHH HCCASAOBAHMA B eMKOCTh ¢ OTCTOAHHOH BOomonpoBOIHOM
BOJEL 06BEMOM 1)1 yCTAHABIHBANCS HCCNEIYeMEIH annapar CorMacHo HHCTPYKIUH
Ha4 H3genue, Bofa obpabaTeipanack OJHOKPATHEIM BRIIOHEHWeM annapata (Ha 7
MUHYT). JDig OUEHKH HEKOHTAKTHOrO BIHAHME npouecca o0pabOTKH BOABI B
eMEOCTE ¢ oOpabaTeleaeMoil BOIOH YCTAHABIMBANHCE NONHIPOIHISHOBEIE
CTAKAHYHKH C TECT — KyILTYPOH MHKDOOPraHu3Mos (B AMCTHIUIMpOBanHoH Boje),
roe BEIOCpPHHUBANHCE B TedeHHe 30 MHHYT OT MOMEHTA BHIIIOYEHHUA yCTpoicTRa o
yepes 30 MuHEYT Toche ero oTKAOYeHHs  (akcnosHuHs — 30 mumayT)
[IpMroToBsaeHHEe ONd HoCTeaoBaHKH KOHTpONEHEle obpasziibl ¢ TECT — KYNbTYDOi
MHEPOOPIAHHIMOB HAXOOWIMCE Ha yianeHdw He mesee 10 merpos o

pafoTaromero annapara.




PesyneTarThl HCCASN0BAHKE NPUBENEHE B Tabauuax 1-5 1 Ha pucyHKax 1-5.

Tabmuua 1 — Bogoponueit nokaszaress W abcomoTHas BAIKOCTh BO[IbI
nocne ee obpaborry annaparom MAI-EHO B teuenne 7 mMuHyT (00beM BOABL —

141} B B Mpoliecce IKCTO3HIHH

_____ i A& TlcpMonk: BpCMEnH HaMepennil
IInN&mTEHE HGHIpDJ‘.II: Efpﬁa[gﬁr:}iij:f !Iepea. .:I- YAaca qe‘;’,:i:&24
Boxopoaneit nokasarens,
SH o 8,32 822 8,39 3,32
ABCOROTRE] Iisholine, 0.99296 1,00041 0,99426 101695
. ellyaz
Bapuauuy navensdi

g £.0048 0.0047 0,0014 0.0059

AHANM3 NPECTABNEHHBIX B TabnAue | PE3yARTATOB NOKA3HIBAET, HTO
0bpaboTKa BOIEL ANMAPATOM NPHEOIMT K YMEHBUISHHIO IHAYEHHH &¢ BOJOPOIHOTO
noxasarens (Ha 0,]en.pH} M yBeauyennio ee BI3KOCTH, YTO CBHIETEILCTBYET O
MPOTEKAHHH NpPOLECCOB ITECTPYKUHH (a3hl CTPYKTYPHPOBaHHOHW BOOBI NpH €6
anextpommze. Oumako uyepes 3 yaca nocne OkoH4aHuA oDpaboTKH  BOnk
noAsngeTcd o0paTHAd TeHASHUHA cTAdHIH2auHA datkl CTPYKTYPUPOBAHHOH BOIK,
KOTOPas ONpefelsercs o YBeHYeHHIO ee BONOPOoaHOro nokasarens (no 8,3%n.
pH). Tpouecc cTPYKTYpH3alka BOLL, OTMEMaeMbli Ha 3 Haca nocne ee obpaborku
annapaTtoM, NPHBOIMT K YMEHBIIEHKIO ee abcomoTHoH BA3koCTH M cTabwmsannu
CTPYKTYDHI, UTO OTPAXAET €€ BAPHAIHNOHHLIH moxazarent (sap.=0,0014).

Pesynprarsl H3MepeHHE JUOMMHON — FeMHHOBOH XeMMIOMHHECUSHUHH
ofpa3zuoe Boasl (Tabnauua 2), oTpaxaloimme ee GHOKATANHTHYECKYH) AKTHEHOCTE
(e, npunomenne 2), CBHASTENBCTBYIOT O € yBeAMYeHMW nocine obpaborku
NpHMEPHO Ha 3 [JecATHYHEIX [OPAAKA [0 CpPABHEHWID C© HCXOOHOH Bomoi.
AKTHBHOCTE COXPaHACTCH HA JIOCTATOYHO BHICOKOM YPOBHE B TEUEHME CYTOK,
YMEHBIIANCE HA BTOPEIE CYTKH B 2 paza. JloCTHrHYTHIE YPOBHH KOHLUEHTDALMH
MOH-paIMKANLHEX  Bopm  aktueioro  kwenopoma  (HO;'")  coorsercrayior
CpeHEMY YPOBHIO DHOKATATHTHYECKOH aKTHBHOCTH (CM. TabmHUY B NMPHICKEHHN
2). B ofpaGortasmod BONE OTCYTCTBYRIOT CBODO/HBIE PAIMKANB, 4YTO TAKHKE

OTpakaeT ee GHONOrHYECKYH) HEHHOCTh.




Tabnuua 2 — [MapaMerpbl TOMHHON — FEMHEHOBON XeMMIIOMHHECHIEHILMM H

KOHUEHTPALMA NEPOKCHI — HOH — PAIHKAIOR (HD;*‘“} B OTCTOSAHHOMH (Donee 15

CYTOK ) MOCKOBCKOH BOJOMPOBOAHON BOAC nocae e oOpaborku annapatom MAT -
EHO (MAG-BIO) (Bpema ofpafoTkn — 7 MuHYT, 00beM ofpabaTriBacMoi BOIb —

1a)
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108 OHBIT 4.6 0,57 20,4 031 T3 3067

Heenenopanne napameTpos CTPYKTYPHPOBAHHOCTH H TePMOTMHAMHYECKHX

nokasarenel Boasl nocne ee ofpaborkn yerpodiicrsom MAI-BHO (ralanua 3 w

PHMCYHOK 1) DOKA3BIBAET, YTO CTENEHbL CTPYKTYPHPOBAHHOCTH BOMB! (COAEKAHHA

(pazbl CTPYKTYPHPOBAHHONR BOJLI) BRILE, YEM KOHTPOABHOIO 0Bpa3a.




Tabnwua 3 — Moas dasel crpykrypHposadnoil Boik B 0DReMHOH BOge
(CTPYKTYPHPOBAHHOCTE) (e nocne obpaboTks Boawl (obved — 11, Bpems

obpadoTke — 7 muH. ) yerpoiicreom MAT-BHO
I
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Pucynor | — Pacnpenenenue (NI0THOCTE cocToAHIH) 3Heprun frash

CTPYKTYPHPOBAHHON BOJIB] 0 YPOBHAM (B OTH. €04.)

DHepreTHyeckoe pacnpeieienvwe nocne obpaborTky Bomel yeTpoiicTBOM
TpaHchOpMHPYETCA B CTOPOHY VBENHHEHHS [0ITH  BRICOKOIHCPIeTHUECKHX
COCTOAHUA (ashl accolMHpoBaHHOi BOJLL, Y10 oTpamaer MpherTel YBeAHYEHHA
e DHOKATAMHTHYECKOH AKTMBHOCTH M HANPABISHHOCTH  GHONOTHIECKODD
JieHcTrMe, cooTRETCTRYIOUEH yposrio = 0,4, 0,6% (cM. Tabnuly B npuiomennn
2}

DECNEPHMEHTANBHAN  OUEHKA OHOKATAIMTHYECKOH AKTHRHOCTH  BOJIB,
nojeeprenHoll obpadbotke yerpodcTeom BHO-MAT, BRinonHeHHad no MeToadke
HEKOHTAKTHOIG BAMSHUA SETHBHPOBAHUON BOIAB HA KM2HECHOCOOHOCTE TecT —

KYIBTYPEl MHKPOOPTAHHAMOB <«3komioMy (Tabnina 4), nokaseisaer, 410 BOjA




nocne  obpaboTkM  YCTPOHCTBOM  YREAMYMBAST WHIHECTOCOOHOCTE TECT —
oprannsmoe  Ha 30-40% no cpassenmo ¢ uWexofHoll Bopoi. O yyerom
VHMBEPCANBHOIO XapakTepa AelcTBHA SJeKTPOH — aKTHBHPOBAHHBIX Cpel Ha
AHBBIE  OpranmsMel, obpabotka moan yerpolicteom MAI-BMO npunaer eff
MEKTPOH ~ AOHOPHYIO AKTHEHOCTDL, KOTOPAL OKAZLIBACT MONOKHTENEHOE BIHAHKE
Ha OPraiuiM NoCPencTROM HEKOHTAKTHOMO AeHCTEMA HA NepBHYHBIE PELEnTOpEL
MSKTPOHOE B OPTAHH3IME TeNIOKPOBHEIX JKMBOTHBIX H HeloBeKa (BOIMOMKHOE
HETATHBHOE BIHAHHE HA OPFAHHIM  HOHOE METANIOE B OKCOSPHMEHTE HE

OLEHHBATOCE ).

Tabnuna 4 — PesyneraTel W3MepeHHH aKTHBHOCTH (#HIHECTOCODHOCTH)

DHOMOMBHECIISHTHRIX opraHisMoB («BHomoM» ) B Boje, noaseprayToi obpaborre
verpoficteom BHO-MAT

IKCHOIAIHS l
Konrpoas (ofpaforka = 7 MEHYT)
0-30Mun | 30wms - Tuac
cpenHes | Bap. | epemsee | BAp. cpc.um:-:! Bap. | cpe,iaéé | [ Bap_ i

ponTaETEO (Bojia, obpaborannan ammaparom MAT-EHO)

6345 [ 0231 | [ [ 0 ] 0
_HEROHTARTHE (UCTHIIHPOBAHAA BOJA B IOIHMEPHOT eMiocTH)
7658 | 0.07137 | 5776 | 025562 | 990.8 | 0,147832

5598 | 0366567 | 547,27 | 0269414 | 4366 | 0339461 | 9632 | 0,179384

DnerTpodM3HYNECKOS  COCTOAHME BOOB, XapaKTEePHIYIOLICe AHHAMWKY
AETHBALMOHHOMO Npolgccd M HEeKOHTAKTHOZ  IeHCTEME HA  OpPTaHH3M.
OIpeIendeTed MAKPOCKOTIMYECKHMH KBAHTOBEIMM CROHCTBAMM (CM. MpHIOMEHHE
3).  llapamerpel kpadToBRX QAYKTYAUMH (IJIOTHOCTH MarHHTHOIO IIOTOKA H
HANPIKEHHOCTH  IMCKTPHHMECKOH KOMMOHEHTE B HU3KOMACTOTHOM [HAMASOHE
konebanuii) B npouecce obpabotkn soael yverpofictsom MAT-BHO noneepaens
HeMOKAMBHEIM {BO BpeMeHH ) WiMeHeHHAM {Tabnuua 5 u pucyHru 2-4).

Tax, HanpAKEHHOCTh MEKTPHYECKOH KOMNOHEHTh KEAHTOBMX (UIYKTYallHii
Es (pucynox 2 u Tabmuua 4) B mpoitecce obOpadOTKH BOAEI YMEHBLIAETCA M B
MOoCASIVIOmEeM MenneHHo Hapactaer, CHiKeHHe AKTHBHOCTH B MOMEHT
00paboTkn BOARl YCTPOHCTBOM CBA3AHO C MOTEpeH MEKTPOHOB, HAXOIALMXCH B

KOIEPEHTHOM ASTORKATHIOBAHHOM COCTOAHHH. MennerHoe HapacTaHHE




AEKTHBHOCTH 2MIEKTPOHOB CONPRKCHO C© GGPEITHI:IM NpoucccoM KOHOCHCALHH
JMEKTPOHOE Ha MapaMarHHTHOM  KHCHOPOOS, PEryiHpyeMeis  BOO BRCMEHH
MarHHTHBIM BEKTOPHBIM  [NOTCHUHAIOM, COOTHOCHMBIM € HHTCHCHBHOCTRHD

MAarHUTHOR KOMIOHEHTH KBanToBeIX duivkTyalmi By (pueyiok 3 ¥ 1abnuua 5)

Tabnnua 5 — Mamenenne peloke - COCTORHHS H KBAHTOREE (IYKTYALIME
(HanpaaeHHOCTE nons (E) 1 nnotHoote noToxka (B) B nuanazonax 51u— 2ellu (1)
v 2501 — 30k1) snerTpoHHEX COCTOSHIH BOIEL, NOJBEEPTASMOH AKTHBALME

yerpoiicteoM MAG-BIO (oanokpaTHoe BRIIOMeHHe, 00BeM KHAKOCTH — 171)

Hara i apamerpr kpanTosex (uyKTyaumii
no| EhMB o B Es, Bim B, mkTa | By nTn

BpEMA
9 opTabps CPCAHEE | CPeaHoE B CPCOHCT Bap. CpEaHe: T

16:40 | 1697 0,176 (L06% 0,058 0207 [ 0041 1,06
10 erTadps |

10:00 [ 195 1 (069 | 0048 | 0095 | 0,306 1
10 oeafips |

1347 | 195 | 0 0,07 ] 0432 | 0,064 ]
10 oxTaipa

13:53 193 0 0066 | 0077 | 0430 | 0101 |

BRAHMHA AKTHRATID
1357 [ 195 | o | o007 [ o [ 0432 | ooed | |
TRANMMI SKTHBATOR (Mepes 7 MuayT)

14:08 | 195 0 0065 | 0078 | 0416 | 0,068 ]
10 orrabipa (-

15:1% | 191 0 0067 | 0074 | 0147 | 0,136 |
10 orTadps

16:09 | 187 0 0069 | 0071 0187 | 0,086 0.91
11 axrrabpa

10:05 | 198 i 0066 | 0075 | 0413 | 0154 1

o MEowmbpx | |

10:00 | 208 1 0066 | 0076 | 0115 | 0358 1
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Pucvror 2 — BpemeHaEele HaMeHeHHa HanpaxendocTH Es (B nonoce vactor
2T u-30kT 1) o1 emrocTH ¢ Boaoi (obves 1a), noasepwen ol T-MuuyTHOH

obpafiorke yerpoiictsom MAT-BHO

Bpemennos pacnpegenedie NIOTHOCTH MATHHTHOTO NoToa By no pandem
HIMEPEHHH XapakTepHIyeTCA HEeNOKMILHBIMH KOMIOHEHTAMH, KAK BO BpEMEHH
ONePeHAnMAME - MOMEHT  BKAIOUEeHHWA  yerpoiicrea  MAT-BHO, Tax w
3ANa3IbBAIOMHMH B0 BPEMEHH MOMEHT er0 OTKIOYEHHR, 3T 03HAYALT, 4T0
JIEEHCTEHE MATHHTHOTD BCKTOPHOTO TOTeHUHANa (B CTpyKType dayrryaumii
MATHHTHOH KOMMOHEHTH mons By) no nepeHocy HIeKTpoHOB OCYIMSCTRINETCH

HENOKANEHO BO BPEMEHH.
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Pucynoxk 4 — DBpemednsie HIMEHEHHA HHTEHCHEHOCTH MarHHTHOH

KOMIOHEHTE KBAHTOBBIX (UIYKTYAUHH CHCTEMBI MIEKTPOHOE, BOIDYHKI3ZeMbIX B
AMAKOCTH TPOLECCOM HaexTposmsa soael (yerpoiicteom MAID-BHO). Kpacnas

TOYKA — MOMCHT OTEIRCHHA ijTpDE;[C'I‘BEI




TMopoGHele NPOLUECCE MO BPEMEHHOH IHHAMHKE MEPEHOCA DIEKTPOHOR
OTPakAIOTCA BeTMuMHAMH penoke — norennuana (Eh) obpaGareisaesoii Boskl

(preyHoK 5).
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Pucywox 5 — JlvAramaka H3MEHEHHH peNOKC — MOTEHIHANA  BOIRI,

nojsepHeHHol sBosneicTero yerpoicreom MAT-BHO

Hz npueeieHHOR Ha PHCYHES 5 3aBHCHMOCTH CASIYET, YT0 OCHOBHAA 10NA
DNEKTPOHOB MPHBHOCHTCH B cucTeMy depez 1-2 vaca nocne obpaGoTEH BOZRL
yerpodersom.  Ha  3TW MOMEHTRI  BpeMeHH  NPOHCXOJHT  YBEIHHYSHHE
IMEKTPHYECKOH HANpPAMERHOCTH W CHHMKCHHC TUIOTHOCTH MarHHTHOMO MOTOKA.
Y BeNHYCHHE PEOKC-MIOTEHIHAMA 30 HECKOIBKD HacoB 0 BEKIOHYSUNS YOTPORCTEE
H HA MHTepBaATe BpeMend 1-2 CyTOK MOcHe ero OTKAIYEHHA OTpamaeT ToT (akr,
UTO HMEHHO W3 OTHX MHTEPBAIOB BPEMEHH OCYILSCTBIANETCH HeNOKATRHEI
NEpeHns MEeKTPOHOR, BRINOIHAEMBIH HenoraneHol snexTponBHsyLeH cHmol —
MAPHHTHEIM — BEKTOPHRIM — MOTEHIHANOM  CHCTEMBI,  BO3DVIEJACMEIM B

obpabareisaesoil yerpoiicreom MAT-BHO soje.




Brigoast:

ObpaboTka poae  yerpoiicteom MAD-BMO (MAG-BIO) npupoiut x
BOIOYHISHHID B HeH 3MEKTPOIHHAMMHECKHX MPOLECCOR, CONPOBOATAEMbIX
¥MEHBIIEHHEM KOHLUESHTPALHE HOH-PATHKATBHEIX (JOPM COeaHHEHHH {01—1'[*]}
B0 Bpems  paboTh  YCTPOHCTEE M TIPHTOKY OSAEKTPOHOB B BOJNY ©
oBpazoBAHREM HOH-PAIUKAIEHEX BopM akTuaHoro kucnopona (0.1 u HO,
" B nepwoa spemenn uopsaxa  30MuH-2yaca mocHe  OTKIIOMEHHS
VCTpOHCTEA.

B peayaerare obpaboTkM B BOJE YBEMHYHBACTCH DHOKATANWTHYLCKAN
BKTHEHOCTE, OIIPENEIgeMas POCTOM KOHUSHTPAUHKM B BOAC TEPOKCHI HOH —
pagikanos o 6mEr/n (B Kowtpone Memee  107mkr/n).  Veunenme
DHOKATATHTHYCCKOH aKTMBHOCTH TNMOATBEPHIACTCH CHHMEHHEM 3HTPOIHH
CHCTEMEL, HETHHEHHO CBA3AHHON ¢ a0CONOTHOH BAIKOCTLIO BOIL,
ObpadoTaHHas YCTPOHCTEOM BOIA XAPAKTEPHIVETCH YBEAWUEHMEM JI0JIH
(hasul crpyKTYpHpoBaHHOH BOIB © Ge =0,254% (B KoHTPONE) 10 G =0,355%
(B oneiTe) 3a cYeT YBEOMMEHHA BKIAJa B CTPYKTYPHPOBAHHOCTE
BEICORO3HEPreTHYECKHK cocToanuit ¢ g=0,4.,.0,6% B 3 pa3a.
DnexTpodH3IHYECKH — AKTHBHPOBAHHAH YCTPOHCTBOM BOJA N0 IaHHBIM
OHoTECT-CHCTEMEl MHKPOOPTAHHIMOB «3IKOMOM» BO BPEMEHHOM HHTEpBae
Gonee 30 MHHYT DOCTE OTEMIONEHHS yeTpolicTea obnagaer na 30% Gonkwei
GHonorHdeckoi axtHeiocTrio, B nepawie 30 MuHYT nocne obpaboTkH BOIE
YCTPOHCTEOM OHONOTHYECKAN AKTHBHOCTL YMEHBUWAETCH MO CPABHEHHIO C
KOHTpOneM Ha 20-25%.

ConocTaBneHHe W3MEHSHHH CTPYRTYPHO — JHEPreTHUSCkHx noxasarenei
kauecrsa obpabotannoit yerpodicreom MAI-BMO (MAG-BIO) nurkesoi
BOMRL TIOIRONISET OTHECTH €€ K CPelHeMYy YPOBHIO OHOSHepreTHYeckoh
AKTHBHOCTH M0 CPABHEHHIO ¢ HAIKOH aKTHEHOCTRIO JUIS BOABI B KOHTPOJE.
Boza no cpoMM CTPYKTYPHO — SHEPreTHYSCKHM MOKA3ATeNsM PEKOMEHIYETCS
K HCHOIBI0RAHMID B MHTESBRIN Henax depes 30 muuayt nocne obpaborku B
TedelHe 1 cyToK,
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