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SECTION 1. FOOD & AGRICULTURE

UDC 581.48: 633.37

Bulgakova E.V., Nefed’eva E.E. Analysis of the surface
structure of testa of Galega orientalis Lam

AHau3 MOBEPXHOCTHOTO CTPOCHHS ceMeHHOM Koxxypbl Galega orientalis Lam

Bulgakova E.V.

Post-graduate student of Department of Industrial Ecology and Safety,

Volgograd State Technical University

Nefed’eva Elena Edwardovna

Dr.Sci, Professor, Department of Industrial Ecology and Safety,

Volgograd State Technical University

nefedieva@rambler.ru

byarakosa E.B.

aCIIMpPaHT Ka(bellpbl «HpOMBIIJ_UIeHHa}I DKOJIOTHS U 0€30I1aCHOCTD KHU3HCACATCIIBHOCTH,
®denepanbHOE TOCYIAPCTBEHHOE OI0/IKETHOE 00Pa30BATEIHLHOE YUPEKICHUE BBICIIIETO
oOpa3zoBanus «Bonrorpaackuii rocyaapCcTBEHHBIH TEXHUUECKUN YHUBEPCUTET
Hedenbena Enena IayapaoBaa

JlokTop Ouonornyeckux Hayk, npodeccop kabeaps! «[IpoMblnieHHast SK0JI0THS U 6€30M1aCHOCTD
KHU3HEACATCIIbHOCTH,

CDez[epaJILHoe ToCyaapCTBEHHOC 6IOI[)I(CTHO€ 06pa30BaTeJ'ILH06 YUPCIKIACHHUC BLICHICTO
oOpa3zoBanus «Bonrorpaackuii rocyaapcTBEHHBI TEXHUUECKUNA YHUBEPCUTET
nefedieva@rambler.ru

Abstract: Seed germination sometimes can be inhibited by the hard impermeable testa
which covers a seed. Hard testa can be broken up by the following agricultural practice, such as
scarification, stratification, as well as treatment by boiling water, etc. to increase the germination of
seeds. It is demonstrated that the treatment of seeds of Galega orientalis Lam by aceton contributes
to solution of the surface hydrophobic layer of testa of seeds, so that accelerates the imbibition of
water.

Keywords: Galega orientalis Lam, seed hardness, germination, imbibition.

AHHOTaIII/Iﬂ: HpOpaCTaHI/IC CEMSIH MOXET OBITh 3aTPpYAHCHO H3-3a TOr'o, 4TO CCMCHAaA
IMOKPLIBACT KCCTKAsd BOAOHCIIPOHHIIAEMAsA CEMCHHAA KOXYypa. I[J'ISI YBCIUUYCHUA BCXOKCCTU CEMSH
IUIOTHBIC TMOKPOBBI PA3PYHIAKOT, HUCIOJB3Yyd PA3JIMYHBIC ArPOTCXHUYCCKUC ITPUCMBI, TAKHUC KakK
ckapudukanus, crparudukanus, oopadotka kumsaTkoM u T.1. [lokazaHo, 4ro oOpaboTka cemsiH
KO3/JIATHHUKA BOCTOYHOI'O all€TOHOM CHOCO6CTByeT PACTBOPCHUIO IMMOBCPXHOCTHOT'O I‘I/IJIPO(l)06HOFO
CJIOSl CEMEHHOM KOXKYpbI M YCKOpseT HaOyXaHue.

KaroueBsie ciioBa: Galega orientalis Lam, TBepoceMsHHOCTB, TpopacTaHie, Ha0yXaHHe.
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SBneHuEe TBEPIOCEMSHHOCTH pPAacCMATPUBAETCS MHOTHMH YYEHBIMH Kak
0COOBII BH/T IOKOS, IPH KOTOPOM MOJIABIISIOTCSI OCHOBHBIE POCTOBBIE ITPOIIECCHI, a TaK
K€ TPOHMKHOBEHHE BOIbI B ceMs [2, 4, 5]. Dro sABJICHHE OYEHb MIUPOKO
pacpoCTpaHEHO B PACTUTEIHLHOM MHPE U CBOMCTBEHHO MHOTHM IPEICTABUTEIISIM
psamga cemeiicTB: MuMo30BbIX (Mimosaceae), nesansnunueBsix (Caesalpiniaceae),
moTbUIbKOBBIX  (Fabaceae), wmanpBoBeix (Malvaceae), mumnoBsix (7iliaceae),
crepkynueBbix (Sterculiaceae), xanHoBeix (CahNNaceae) WM, B TOM 4YHUCIE POIY
ko3atHuk (Galega) [1]. [Ipupona HEMTPOHUIIAEMOCTH CEMEHHBIX 000JIOUEK Y pa3HbIX
BHUJIOB pa3iWYHa. Y KO3JATHUKA CEMEHHAs KOXXypa SBISAETCS OapbepoM IS
BCACHIBAHMSI BOJbI W TOIJIOLIEHUSI KucJIopoaa. B kauectBe wmarepuana s
ucclieIoBaHus ObLIM BBIOpaHBI ceMeHa Ko3JsTHHKa BoctouHoro (Galega orientalis
Lam). Ko3nssTHHK BocTOUHBIHN — pacTeHue cemeiictBa booorie (Fabaceae).

HecMoTpst Ha BBICOKYIO XO3SHCTBEHHYIO IIEHHOCTh pACTEHUS, €ro
KyJIbTUBUPOBAHUE 3aTPYTHCHO B CBS3H C TEM, UTO CEMEHA UMEIOT TBEPIYIO KOXKYPY H
MOATOMY IIJIOXO TPOpacTaroT. TBEPAOCEMSHHOCTh 3TO OCOOBIA THIT TOKOS, HO C
O0COOEHHOCTBIO, KOTJIa HE MPOCTO TOCTYIUUICHHE BOJIbI, HO U POCTOBBIC MPOIECCHI
MOJHOCTBIO OCTaHABIMBAIOTCA. DU3NUYECKUN TOKOW BBI3BIBAETCS OCOOECHHOCTSIMU
CTPOEHHUSI CEMEHHOM KOXKYPbI: HaJIMYMEM KYTHUKYJIbl U CHJIBHO Pa3BUTOM MAIIMCATHON
AMUAEPMBI — CJI0SI BBITSHYTBHIX KJIETOK.

B mpakTuke TBepible ceMeHa mepes MOCEBOM IOJBEPraloT Pa3IMdHOTO pojaa
GU3MYECKUM WM XUMHYECKHM 00paboTkaM (ckapudukamms, CTpaThupuKaims,
oOpaboTka kunsatkoMm © T.1.) [4]. B panHoit pabGore ceMeHa oOpabaThIBaIM
artetoHoM(C3HgO) B cooTHOIennu 1 r cemsta k 1 M anerona [3].

Jlnst m3ydeHus SBICHUS TBEPJIOCEMSHHOCTH Oblja HMCCIIeIOBaHAa CEMEHHas
KOXypa KO3JIATHUKA C TOMOIIbIO 3JIEKTPOHHOTO CKaHMpYyolero Mukpockona «FEI
Versa 3D LoVacy». OneMeHTHBIH aHamW3 OBbLI MPOBEACH C IOMOIIBIO

CKaHHUPYIOLICTO QJICKTPOHHOTIO MHUKPOCKOIIa C QHEProauCrnCpCuOHHbIM
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nerekropom EDAX Apollo X nns MUKpOpeHTreHOCHEKTpaabHOTO aHanu3a |[6].
Koxypy mccnenoBamu B HATUBHOM COCTOSIHHMM, a TaK)Ke IOCJIE 3aMadyWBAHUS U
00paboTKe alleTOHOM.

B pesynpraTe mccienoBaHus ObUIM BBISABICHBI HEKOTOPBIE 3aKOHOMEPHOCTU
CTPOCHUS CEMEHHOU KOXKYPHI.

W3 puc. 1, a BUAHO, YTO HAa CyXOM CEMEHHM HE OOHapyKUBaeTCid YETKUI
CKYJBITYPHBIH PUCYHOK KYTHKYJIbI, @ IpU 00paboTKe ceMsiH areToHoM (puc. 1, b, C)
YETKO BHUJHA CTPYKTypa KYTHUKYJbI, YTO CBS3aHO C OCBOOOXICHUEM IHUCTAIbHBIX
KOHLIOB KJIETOK OT KyTHKyJbl. Ha Bcex ¢oTorpadgusix ceMEHHON KOXKYpbl 3aMETHBI
BOCKOBBIE IJIBIOKU. [Ipu 06paboTke CeMEHHOM KOXYpPhI alleTOHOM BO BCEX CIIydasix
BU3YaJIbHO HA0JI01a1ach OTEPsl BHEIIHENW CTPYKTYPbI KJIETOK.

N3 puc. 2, a BUIHO, 4TO NPHU 3aMadyMBaHUM CEMsSH Ha | CyT B KOHTpoJe
JUCTAJIbHBIE KOHIIBI KJIETOK BBINSTYMBAIOTCS M3 KyTHMHOBOTO CJOfA, NMpU 00paboOTKe
alleTOHOM B TedeHWW 15 muH (puc. 2, D) Taxke BUIAHO BBINSYMBAHHE KIIETOK, MX

pa3Mepbl HECKOJIBKO OO0JIbIlIE, Y4EM B KOHTPOJIE, HO CJIOM KyTHHA HE TaK BBIPAXKEH.
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C
PI/ICYHOK 1. HOBerHOCTB CEMEHHOM KOXYpPBbI KO3JIATHHUKA: d — KOHTPOJIBHOE

cyxoe cems, b — cems, 3aMoueHHOE B TeUueHUH 15 MUH B alieToHe, C — cems,

3aMOYCHHOE B TCUCHUH 2 Yac B allCTOHC
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det  mode  HY
LVSED | SE_ 10.00 KV

C
PI/ICYHOK 2. HOBCpXHOCTB CEMEHHOM KOXYPBI CCMAH KO3JIATHHUKA, 3dMOYCHHBIX

Ha | CyTKH B BOJIE: @ — KOHTPOJIbHOE ceMs, b — ceMs, 3aMOYEeHHOE B TCUCHUH 15 MUH

B allE€TOHE, C — ceMs, 3aMOYCHHOEC B TCUCHUU 2 4ac B aliICTOHC

Ha puc. 2, ¢ BUAaHO, 4TO pa3Mepsl KJIETOK YBEIWYHIIMCH 1O CPAaBHEHHUIO C
KOHTPOJIEM, CJIeI0BAaTEIbHO, TaKasi 00paboTKa criocoOCTBOBaIA HAOYXaHUIO CEMSIH.

Hcxoas u3 3IeKTPOHHO-MUKPOCKOIIMYECKOTO aHallM3a TMOBEPXHOCTH CEMSH,
MOJHO YTBEPK/aTh, UTO BO BCEX IPYIIAX CEMSIH 00pabO0TKa alleTOHOM ObLIa I0BOJIBHO
s exTuBHBIM MeTO10M. BhIMbIBanuch TripooOHbIE BEIIECTBA, B YACTHOCTH BOCKA,
MOKPHIBAIONME BEPXHHUM CJIOW JMHUIAEPMBI, U CO3JAIOIINE HESICHYIO CTPYKTYpy Ha
AJIEKTPOHHO-MHUKPOCKOMUYECKUX (poTorpadusx KOHTpOJbHBIX ceMsH. Kyrtukyna,

0COOEHHO B CiTy4ae ¢ 3aMOYEHHBIMU CEMEHAMU, TePsJIa CBOM CKYJIbITYPHBII PUCYHOK.
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Tabomuma 1

DJeMEeHTHBIN COCTaB CEMSH KO3JIITHUKA, aTOMHBIC ITPOLICHTHI

DJIEeMEHT
Bapuant C:O
C N 0] Na

KOHTPOJIb, CYXHUE 52,71£3,92 | 0,23+0,11 31,10+1,68 | 0,29+0,06 1,7:1
MHTAKTHBIE CEMEHAa
0,5 1 arieToH 40,47+4,35 | 4,19+0,56 | 28,81£1,09 | 10,30£5,15 1,4:1
2 9 aneToH 12,67£5,05 | 2,55+0,13 9,38+2.47 1,02+0,29 1,4:1
KOHTPOJIb, CEMEHA 65,19+1,54 | 2,89+0,33 | 24,16+2,02 | 0,35+0,01 2,71
3aMOYCHEI B BOJIE
Ha CYTKH
0,5 4 areToH, 60,18+7,12 | 1,87+1,44 | 32,32+6,96 | 1,51+0,35 1,9:1
ceMeHa 3aMOYEHEI B
BOJIC HAa CYTKHU
2 g aneToH, ceMeHa | 65,32+2,02 | 9,74+1,92 | 23,64+0,64 - 2,8:1
3aMOYEHBI B BOJIC
Ha CYTKH

B cyxux MHTaKkTHBIX ceMeHax Obuio 52,71% yraepoma, 31,10% xuciaopoma u
CIIe/IOBBIE KOJMYECTBa a30Ta W Harpusa. HU3KOe copepkaHue yriepoaa U KUCIOopoa, a
TAK)KE YBEJIMYEHUE COJCpP)KAHUS a30Ta W HATpUs II0CJIE BO3JICUCTBUS alETOHA
MO3BOJISIET TOBOPUTH O 3HAYUTEIILHOM BBIMBIBAHWM BOCKOB Y PA3PYLICHUU KYTUKYJIBI.
OTH d3JeMEHThl OOHAPYKMBAIOTCS B 4YaCTAX KIETKH, NPHICKAIIMX CHAPYXKH K
[UTOIIJIA3MAaTHYECKOM MeMOpaHe.

N3 pe3ynbTaToB MUKPOCKOIIMUYECKOTO U DJIEMEHTAPHOIO aHaIv3a 3aMOYE€HHBIX
TEUEHUE CYTOK CEMSH CJIEAYET, YTO aleTOH WUCTOHYMII CJIOM KYTHUKYJBI, ITO3TOMY
KOJIMYECTBO a30Ta M HATpHUsl CTAJO OOJBIIMM, YeM B KOHTPOJIbHBIX aHalu3ax, W

n3MeHu10ch cOoTHOIHUE C:0. CTOUT OTMETUTH, UTO BBICOKOE COJICpKaHKE yIiiepoa
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Y KUCJIOpOJA HE MO3BOJISIET HAaM CYAUTH O TIOJTHOM IPEOAO0JICHUH TOJCTONH 000JI0UKU
CEMEHHOU KOXKYPBI.

Takum o0Opa3om, UCXOJS U3 PE3yIbTATOB MCCIICIOBAHUS, XOPOIIUM CIIOCOOOM
MPEOJIOJICHUSI  TBEPIOCEMSHHOCTH CEMEHHOM KOXYPBI KO3JIATHHKA  SIBIISICTCS
00paboTKa ceMsiH alleTOHOM. Y ceMsiH, 00pa0OoTaHHBIE TAKUM 00pa30M, IPOUCXOIUT
pacTBOpPEHHE HAPYKHOTO THUAPOPOOHOTO CJIOsA, AKTUBHU3UPYETCS HalOyXaHUe W
YBEJIIMYUBACTCS BCXOXKECTH [3].
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llina N. Flora of the Alekseevsky Gardening Massif
(Kinelsky District, Samara Region)

dnopa AnekceeBckoro gauHoro maccuBa (Kunenbckuit paiton, Camapckast 001acTh)

Ilina Nina

Cand. Biol. sci.,, Associate Professor, Department of Biology, ecology and methods of
teaching, Samara State of Social and Pedagogical Sciences University

HNnabuna Huna

Kanaunar 6mosorndeckux HayK, JOIEHT KadeIpbl OMOJIOTHH, SKOJIOTHH U METOANKH
o0yuenust CaMapcKOro rocyapCTBEHHOTO COIUATBHO-TICIArOTHIECKOT0 YHUBEPCUTETA

Abstract: The results of the analysis of the local flora of the Alekseevsky Gardening Massif
(Kinelsky District, Samara Region).

Keywords: flora, Alekseevsky Gardening Massif, Samara region.

AHHOTauus: B crartee mpuBeneHBI Pe3ybTaThl aHAN3a JIOKAITBHOU (HIOPHI AJIEKCEEBCKOTO
naunoro maccupa (Kunensckuii paiton Camapckoii 061actu).

KiroueBbie ciioBa: giopa, AJeKceeBCKHiA JauHbIi MaccuB, Camapckasi 001acTb.

B coBpemeHHbIN NIepro MpoLecc aHTPONOTEHHOTO U3MEHEHUSI pACTUTEILHOTO
MOKpOBa MpuoOpen Tio0andbHble MaciITaObl. DTO OCOOEHHO 3aMETHO B TYyCTO
HACEJICHHBIX PETHOHAX C Pa3BUTHIM TPOMBIIIJICHHBIM U CEIbCKOXO03IHCTBEHHBIM
KOMIUIEKCOM, K KOTOpBIM OoTHOcUTCs 1 Camapckast o01actb. [IpupogHpie KOMITIIEKCHI
Camapckoii 00J1aCTH B pa3HOM CTENEHU MOJIBEPKEHbI TpaHC(HOPMALIMK, HO U3MEHEHUS
PACTUTEIPHOTO TOKPOBAa CBOWCTBEHHBI W JUIS OXPAHSIEMBIX TEPPUTOPUM, YTO
HEOJHOKPATHO yKa3biBaeTcs BoO (piiopuctnueckux padorax (Mneuna H.C. u ap., 2004,
2005 a, 6, B, 2008, 2009, 2012; Axpectuna, Mnpuna, 2005; U3ykuna, Unsuna, 2005;
Wnwuna, 2005, 2007, 2008, 2009, 2010 a, 6, 2011 a, 6, 2012, 2013 a, 0, B, 2014 a, 6, B,
r, 2015 a, 6, 2017 a, 6, B; Nnpuna, benonunosckas, 2005; Unsuna, I'psasuosa, 2005;
WNneuna, Matsees, 2005; Mutpomenkosa, 2005, 2014 a, 6, 2015; CakconoB u np.,
2005, 2006, 2007 a, 6; YuaeBa, Unbuna, 2005; Uneuna B.H. u np., 2006, 2007, 2008
a, 0,2011, 2012, 2014; Unpuna, Yykypona, 2006; Matsees u nip., 2006 a, 6; Y cTuHoBa
u ap., 2006, 2008 a, 6, 2011 a, 6, 2012; Uneuna, Capcenranuena, 2007; nbpuHa,
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Hpob6amxko, 2009; Unsuna, Wneuna, 2007, 2009, 2010, 2011, 2017; T'abutosna,
WNnbuna, 2009; NBanosa u ap., 2009, 2011; Wnbeuna, Koszgea, 2009; Mowuceesa,
WNnbuna, 2009; Illakuposa, Mnwuna, 2009; WMnwsuna, ['opsios, 2011; Wnbuna,
JxymaeBa, 2011; Wneuna, Wcaiikun, 2011; Jdoporosa, Wneuna, 2012; HMnbuna,
bypomckux, 2012; Wnwuna, Jloporosa, 2012; Jlebakuna, Mnbuna, 2012; TropuHna,
WNnbuna, 2012; [laponosa, Wibuna, 2012; 3artsuikuna, Wneuna, 2013; MnbuHa,
CnoupunonoBa, 2013; MurtpomenkoBa u ap., 2013, 2015; Ilerprok, Unbuna, 2013;
CypkuHna, Mnweuna, 2013; TapacoBa, Mneuna, 2013; Tapacosa u ap., 2013; NinbuHa,
MutporrenkoBa, 2014 a, 6; Ilina, 2014; MutpomienkoBa, Wnbuna, 2014; AnaguHckas
u ap., 2015; Uneuna H.C., 2015; AGpamoBsa u Jip., 2016).

Ha yp6aHu3upoBaHHBIX TEPPUTOPHSAX OH BBIPAKEH OCOOCHHO SPKO, YTO JajI0
BO3MOXHOCTh ONPEJETUTh PACTUTEIBHOCTh TOPOJICKUX arjioMepaluii U MpUropoIHbIX
30H Kkak cuHaHTponHyto (I'opuakoBckuii, 1979). Ilpormecchl aHTPONOTeHHOM
aurpeccuu (UIOpsl U PACTUTENIBHOCTH B COBPEMEHHOW (DUTOICHOJOTHH H3Y4YCHbI
noctatouno nosHo (Mmaros, Kupukosa, 1997; TpetbsaxoBa, Myxun, 2001; Mupkun u
ap., 2002). OgHuM W3 MIUPOKO PACOPOCTPAHEHHBIX THUIOB XO3SMICTBEHHOM
JEATEIIbHOCTU B MPUTOPOJIaX SBJISIETCS JTIOOUTEIBCKOE CaOBOJICTRBO.

I'opon Camapa NpakTHUYECKHM CO BCEX CTOPOH OKPYKEH CaJioBO-JTa4HBIMHU
ToBapuilecTBaMu. OJHUM U3 CTAPEUIINX SBISETCS AJIEKCEEBCKUI TaUHbI MAaCCUB, Ha
KOTOPOM MHOTHE HaJelbl pakTHueCcKu 3a0polieHbl. HeiHe Ha ero TeppuTOprUU UMEIOT
MECTO YYaCTKH C pa3JIMYHOM CTENEHBIO OKYJbTYpUBAaHMWSA. ITO CTapble J1auH,
TIIATENIbHO 00padaThiBaeMbIe, KOTOPbIE MOXKHO OTHECTH K arpouToiieH03aM, J1auu,
Ha KOTOPBIX HE IPOBOJATCS CEIIbCKOXO3SHWCTBEHHBIE PaOOTHI B TCUCHHUE Psaa JIeT.
NmeroTest TakKe y4acTKH, HUKOTJIa HE MOJIBEPraBIlIMECs paclallke, HO TPEBOXKUMBIE
MIPHU TIPOE3/Ie TPAHCIIOPTA, CTPOUTEIBHBIX U BOJOMPOBOIHBIX paboTax, UCIOJIb3yEMbIE
npu pekpearuu. CHIDKEHHE aHTPOIIOTCHHON HArpy3KU BBI3BIBAET OOpPATHBIN Mpoliece

— 3apaCTaHueC PpaHCC OCBOCHHBIX HJ'IOIH&)IGI‘/’I, KOTOpBIfI HCCOMHCHHO CJIE€AYCT OTHOCUTD
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K BOCCTaHOBUTEJBHBIM CyKlieccHsM. Ha nX X0/ 0Ka3pIBalOT BIAUSHUE KaK PUPOJIHBIE,
Tak W aHTpornoreHHsie (aktopsl. [lybnukanuid, MpoCHeKUBAIOIIMX OCOOEHHOCTH
camo3apacTaHusl HEUCIIONIb3yEMbIX JaUHbIX MaCCUBOB, Mbl HE OOHAPYKUJIU, B CBSI3U C
YeM NPEIIPUHATOE HAMH HCCIIEJOBAHUE SIBISETCS aKTyaJIbHBIM.

[lenb paboThl — M3y4YeHHE AMHAMUKH PACTUTENBHOTO MOKPOBAa AJIEKCEEBCKOTO
JA4YHOIO0 MacCHBa B CBSI3M C BOCCTAHOBJIEHUEM €CTECTBEHHBIX 4YEPT IIOCIE
IIPEKPALLIECHUS XO3MCTBEHHOM DKCILTyaTallui YaCTH HA/IEJIOB.

B kauectBe oObekTa u3ydeHHMs ObLIM H30paHbl (JIOopa U PaCTUTEIBHOCTD
AJIEKCEEBCKOI0 TaYHOI'0 MACCUBA, PACIIOIOKEHHOTO B ITonMe peku Camapsl.

Teppuropus AJleKCeeBCKOro JAYHOIO MaccuBa OTHOCHUTCH K
reoMoponoruueckoit npoBuHuu HuszmenHoro 3aBomxbs. B npenenax Camapckoit
00JIaCTH OHA MPOTSITUBAETCS WIMPOKOW MOJOCOM BAOJb JEBOTro Oepera peku Bonra,
3aXBaTbIBasl HU30BbS €€ KpynHbIX NpUTOKOB — Coka, Camapsl. bosbmas dvacts
HusMeHHOro 3aBOJKBSI COCTOMT M3 PEYHBIX NOMM M TPEX HAANOKWMEHHBIX Teppac,
CJIOKEHHBIX JIPEBHEUETBEPTUUHBIMU M COBPEMEHHBIMH AJUTIOBHAIBHBIMH HAHOCAMH.
Penved B 1e0M BBIpOBHEHHBIW, MECTHOCTh PAHEE XapaKTepU30Bajach pa3BUTHEM
CTEITHOM PACTUTEIBHOCTH.

AJleKCeeBCKHMM JayHbIi MaccuB pacroiaraercs Ha | m |l HagmoitMeHHBIX
Teppacax. IlepBas HanamoiimMeHHass Teppaca moaHUMaeTcs Ha 12-20 M, s Hee
XapaKTEPEeH CrIaKEHHbI MOMMEHHBIM penbed, MOBEPXHOCTh POBHAS, OTKPHITASL.
Bropas HannolimeHHast Teppaca nogaumaetcst Hag pekoit Ha 40—60 M Ha 3Toil Teppace
noitmeHHbIN penbed He coxpansercsa (Tumodees, 1969). Ha nepBoii HaanoiiMeHHON
Teppace BCTPEYANOTCS CTEMHOM M O3€PHO-TIOMMEHHBIM HKOJIOTHYECKUN PEXKUM.
JlecocTenHol skon0oruueckoil pexxum npuypoueH K | u |l HagnoitMmeHHsIM Teppacam
peku Camapa (Tumodees, 1973).

IIepBas HagmmoMMeEHHasi TEppaca UMEET MECTO B FOrO-BOCTOYHOM YaCcTH T'OpPO/IA.

Ha neii pacnionosxen psn npeanpustuii (Tonesbiit u Kupnuunetii 3aBojibl), KupoBckuii

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 1. FOOD & AGRICULTURE

12



patioH u c. CMBINUIAEBKA, BCIEICTBUE YErO0 TMOYBEHHO-PACTUTEIBHBIN TOKPOB
MOJIBEpPraeTcs CUIbHON aHTPONOreHHOM TpaHcdopmarmu. HecmoTtps Ha aTOT (hakTop,
JI0JIMHA PEKU COXpaHUIa BO MHOTOM CBOW €CTECTBEHHBIN XapaKTep.

HaunOonpimive nnomaau 34ech 3aHUMAKOT IMOYBBI 4YepHO3eMHOro tuma. I[lo
CyMMapHOW MOIIHOCTU I'yMYCOBBIX TOPU30HTOB 3TO B OCHOBHOM YE€pPHO3EMBbI Cpe/IHE-
U MaJOMOIIHbIE, IO COJAEPXKAHUIO TyMyca B BEpPXHEM CJO€ — CpelHe- W
ManmorymycoBbie  (6-9%). BapbupoBanue coaep:kaHUSI TymMyca B THUIHYHBIX
YepHO3eMaxX B 3HAUYMUTEIbHON CTENEHU OOYCIOBICHO MEXaHWYECKUM cocTaBoM. [lo
MEXaHUYECKOMY COCTaBy Mpeo0NalaloT TJIMHUCTBIE U  TSHKEJIOCYTJIIMHUCTBIC
pazHoBuHOCTH, 30—44% npuxoautcs Ha TIMHUCTYIO Ppakiuio (XonuHa, 1990). B
palioHe HCCIIEJOBAaHUSI COCPEOTOYEHBI B OCHOBHOM YEPHO3EMbl THUIIUYHBIC
OCTaTOYHO-KapOOHATHBIE, XapaKTEPHbIE ISl TEPPACOBBIX PABHUH M AJUIIOBUAIBHO-
cioucTthie JepHoBble MouBbl moiMbl ([louBennass xkapta KyiiObimeBckoi obOmactu,
1985), koTophble 11e0M 00J1aJat0T BEICOKUM MPUPOAHBIM TLIOJOPOIUEM.

BcnenctBrue HeyMenoro Xo3sMCcTBOBaHUS B 00J1aCTH HAOIIOJA€TCS 3PO3Usl MTOYB.
AJIEKCEeBCKUI MAaCCHUB OTHOCHTCS K 30HE OJTHOBPEMEHHOTO CMbIBa, pa3MblBa U
nepnsuun nouB. Taxke HaOmomaercss BeTpoBas 3po3ust (IToussl KyliObimeBckoit
obmactu, 1984).

PacturensHbie cooOliecTBa, 3aHUMABIIME TUIOMIAIb TTOMMBI 10 XO3SMCTBEHHOTO
OCBOEHMSI, ObLIIM JIOBOJIBHO pa3HOOOpa3Hbl. MIX cocTaB U pazMenieHue mno 3aeMeHTaM
penbeda peuyHoi gonuHBL jAetanbHO u3ydeHbl B.E. TumodeeBsim (1959).
[IpupycioBbie Bajibl, MOBBIIMICHHBIE TUIOMIAJAKA W TPUBBI TUIMUYHOW TOWMBI HECYT
JPEBECHO-KYCTaPHUKOBYIO pacTUTENIbHOCTh. OOBIUHBI B IoiMe Camapbl cooO1ecTBa
KyCTapHUKOBBIX UB, BETJIOBO-OCOKOpPEBble M 1IyOOBO-Bsi30oBble Jeca. Crenyer
OTMETHUTh CJIa0yI0 COXPAHHOCTb 3TOTO THUIA MOWMEHHBIX KOMILUIEKCOB, KOTOpHIE B
pe3ynbTaTe dKCIUTyaTallid 3€MeJlb MOCTPajail B MEPBYIO OYepe/lb U OYEHb IIJIOXO

BOCCTAaHaBJIMWBAKOTCA.
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JlyroBass pacTUTENBHOCTh CBSI3aHA C TOHIKCHHBIMH MECTOOOWTAHHSIMU.
BoabImMMHCTBO HAMMX JYyTOB MMEET BTOPUYHOE IMPOUCXOXKJICHHWE, OHU BO3HHUKIU B
OpOLUIOM Ha MECTE€ HMHBIX PAaCTUTEIBHBIX KOMIUIEKCOB. [Ipu 3emienenbueckoM
OCBOGHUU JIyra paclaxuBaloOTCs, HO, M0 CPABHEHHUIO C JIECAMH, BOCCTaHABIMBAIOTCS
3HauMuTEeNbHO ObicTpee. B moitme Camapbl emje M HBIHE COXPAHWINCH YYacTKU
HACTOSIIIIUX ~ JIYTOB, (DUTOLEHO3bI KOTOPBIX  OTJIUYAIOTCS JOMHHHPOBAHHUEM
JUTMHHOKOPHEBUITHBIX 3J1aKOB. B co3maHmnu 3makoBoil OCHOBBI JIyTra y4acTBYIOT MbIpEl
NOJI3YYUH, MSATJIMK Y3KOJMCTHBIA, €Xa cOopHas u apyrue Buabl. HecmoTps Ha
HapyIIeHNEe TUITMYHON CTPYKTYPHI JIYTOBBIX IIEHO30B, B TPABOCTOE WX MPHUCYTCTBYIOT
BCE XapaKTepHbIe rpymnibl TpaB. OCOKU MPUYPOUCHBI K HauOOJIee BIaKHBIM MECTaM,
CpeIu HUX OTMEYAIOTCSl OCOKa OCTpas, OCOKa OEperoBbls, OCOKAa YEPHOKOJIOCas U
npyrue. B rpynme 6000BbIX TpaB 0OBIYHBI UMHA JTYTOBasi, YNHA KIIyOHEHOCHAs, KIEBEP
JYTrOBOM, JrolepHa xmeneBuaHas. HanbonbmuM pasHooOpa3ueM OTiIMdaeTcs rpymmna
pa3HOTpaBbsi. B Hee BXOAAT MACBACHI OpWTAHCKWH, THMXKMa OOBIKHOBCHHA,
KpOBOXJIEOKa JIeKapCTBEHHAsl, JJaO0a3HUK IIECTUIICTICCHTBIN, NIEBSICUII OpUTAHCKUM U
JpyTUe MpeCTaBUTEIH.

Jnsa usydeHus (Iopel HCCIEIyeMOro JadyHOTO MAacCHBa MbI HCIIOJIb30BaIU
MapmipyTHeii MeTon. [Ipu 3TOM yYUTBHIBAIMUCH PACTEHHS B PAa3HBIX 3JKOJIOTO-
XO3STUCTBEHHBIX YCIIOBUSAX (TUIIAX MECTOOOUTaHMIT): a) oOpabaThiBaeMblie JadHbBIE
y4acTKH, Ha KOTOPBIX BUJIOBOW COCTaB MPHPOJAHOU (IOPHI PEryaUpPyeTCS
yejgoBekoM; 0) yuyacTku, He oOpabaTeiBaeMble B TeueHHUE 3-7 JeT, riae
NPOUCXOMUT AaKTHBHOE 3apacTaHHWe; B) HE MMOJBEPraBIIMECS paclalike
MPOCEKH, TPUITOPOXKHBIEC TTOJOCHI, MOOEPEXKbSI 03€p, TYTOBUHBI, HA KOTOPHIX
dbopMuUpOBaHNE BUJAOBOTO COCTaBa B OCHOBHOM HJIET €CTECTBEHHBIM MYTEM.
[TpoBoamIace XxapakTepUCTUKA YIaCTKOB MO CTETIEHU PAa3BUTHS TPABOCTOS, KOTOPOE
YBEJIMYHMBACTCS B 3aBUCUMOCTH OT CpPOKa, MPOIICANIET0 C MOMEHTa MPEKpaIlCHHSI

00pabOTKH y4acCTKOB U 00pHOBI ¢ copHsikaMu. Bo BpeMs rcciie1oBaHuil pUKCUPOBAIH
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oOmiee pa3BUTHE TPABOCTOS, CTEMEHb MOKPHITUS MOYBbI HAA3EMHBIMU YaCTSIMHU
pacTeHMid, JaBajl MpPEIBApUTEIbHOEC HAa3BaHWE PACTUTEIBHOM TPYNIUPOBKU H
3aHOCUJIM B TIOJICBOM JHEBHUK BUJIOBOM COCTaB Ka)XJOro THUIA MECTOOOMTAHHM.
N3ydenune copHOM paCTUTEILHOCTH MPOBOUIIN COTVIACHO OOIIECIPUHSTHIM METOUKAM
(Maunbues, 1962; Mapxkos, 1970; Hukutun, 1983). Coop repOapusi npou3BOIMIA B
CJIydae COMHHUTEJIbHON BUIOBOM MPUHAIIICKHOCTH MIPEACTABUTENCH.

[IpoBeneno m3yuenue (HpIOpUCTUUIECKOTO COCTaBa JAYHOIO MACCHBA M JaH €ro
AKOJIOT0-00TaHMYECKUN aHaMu3. B CpaBHUTEIHHOM acleKTe PacCMOTPEH BUIOBOMU
COCTaB PACTUTENBHBIX TPYNIHPOBOK JAYHOTO MAaCCHBA, YTO TO3BOJWIIO BBHISIBUTH
M3MEHEHUS, OTPAXKAOILIME X0 BOCCTAHOBUTEIbHBIX CYKIIECCUH.

B nacrosiiee BpeMs HaceleHUE yTpauuBaeT MHTEPEC K BEIEHUIO CaI0BO-Ja4HOI0
XO035IMCTBA, B CBA3M C YEM MHOTME JaYHbIE YYaCTKU HE 00pabaThIBAIOTCS U 3apacTaroT.
[Ipouiecc BOCCTAHOBIIEHUSI PACTUTENBHOTO TIOKpOBAa Ha paHee HapyIIEHHBIX
TEPPUTOPHAX HA3BIBACTCSA NEMYTAMEN WA BOCCTAHOBHUTEIIBHOW CyKleccuen. B
KOHEYHOM HuTOre 0e3 BMEIIAaTeIbCTBA YEJIOBEKAa B JIeCaxX, Ha Jyrax WM B CTEMsX
MPOUCXOIUT Pa3BUTHE MPOU3BOIHBIX (BTOPUYHBIX ) COOOLIECTB, OJU3KHUX K HICXOTHOMY
TUMy. bBIIO MpeAnosokeHo, YTO BOCCTAHOBJIEHUE PACTUTEIBHOCTH HA MECTE
M3y4aeMOoro JauyHOT0 MaccHBa MMEET CBOK CHEIU(PHUKY, TaK KaK MOMHMO COPHOM U
MONMEHHOU (JIOPBI, B CIOKEHUU PACTUTENBHBIX TPYNIUPOBOK JOHKHBI MPUHUMATH
ydacTue KyJIbTypHbIE pAaCTEHHS, MHOTHE U3 KOTOPBIX JIOJITO COXPAHSIOTCS B IPEKHUX
MecTax MPOU3pacTaHHUsl.

Yder ¢rmopbl W oOmNMCaHWUE PACTUTENBHBIX TPYIIUPOBOK MPOBOIMINUCH TIO
OOIIEMTPUHATHIM METOJMKAM B TpelesiaX JadyHbIX Y4acTKOB. BT BBIIEICHBI TpU
rpajali HaJAeJIOB C Pa3HOM CTENEHbIO TMPOSIBICHUS €CTECTBEHHBIX 4YepT
pacTuTenbHOro TokpoBa. [lpu wHBeHTapu3anuu (GIOpbl HCHOIB30BATNCH TaKKe
MapIIpyTHbIE METOJIbI y4eTa BHUJIOB pacTeHuid. VX Ha3BaHUS MPUBOISATCS COTIACHO

KOJIEKCY MEXIyHapOJHONW OoTaHWYECKOW HOMEHKJaTypbl ¢ monosHeHusimu C.K.
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YepemanoBa (1995). Ilpu BwIIBICHHH OCOOCHHOCTEH ITWHAMUKH PACTHUTEIHHOTO
MOKPOBa UCTHOIB30BAIM METO1 pacueTa oouHocTH (hiopsl o Kakkapy (I'peir-Cmur,
1967). B mnpouecce BBbINOJHEHUS pPabOThl paccCMaTpPUBAIUCh JIUTEpaTypHbIE U
KapTorpaduueckue JaHHbIC.

[TyOnukaruii, MpoCiIeKUBAIOIINX X0J] BOCCTAHOBUTENIbHBIX CYKIIECCUI, HA MECTE
OBIBIIIMX CaJ0BO-OTOPOJHBIX TOBApPHUIIECTB, Mbl He OOHapyxuiau. B Camapckoii
o0JslacTi MOJ00HBIE MCCIIEIOBAaHUSI MPOBEJAECHBI BIiepBble. CpaBHUTENBHBIM aHAU3
(bropsl, IpeAcTaBICHHBINA B paboTe, MO3BOJISIET 1aTh MPOTHO3 JAIbHEHIIETO pa3BUTHUS
PacTUTENILHOTO TOKPOBa, OMPEACNSIONIEro OOJUK MECTHOCTH, U HCIOJIb30BaTh
JAHHBIE TIPYU TUIAHUPOBAHUU XO3SIICTBEHHOW KCILTyaTalliuy 3TON TEPPUTOPUH.

AJIEKCEeBCKUN JaYHbIM MACCUB SIBIIAETCS OJJHOM M3 CTApEHIINX PEKpEallMOHHO-
cazoBbIX 30H ropojaa Camapsl. HazBaHHBIN MacCUB pacronaracTcs K CeBEpO-BOCTOKY
B 13 KM OT rOopoJICKOI YEPTHI U XapaKTEPU3YETCsI XOPOLIUMH MOAbE3AHBIMUA Ty TIMHU.
HbiHe OOJIBIIMHCTBO AAYHUKOB JOOMPAIOTCS /10 YYaCTKOB aBTOTPAHCIOPTOM IIO
nopore Camapa — byrypycias.

B TeueHue Tpex BEreTallMOHHBIX CE30HOB B TMpejenax AJIEKCEEBCKOTrO
JAYHOTO MacchBa HaMM ObUIO BbISIBJIEHO 116 BUIOB BhICIIUX pacTeHui. B xoxe
KaMmepalibHOM 00pabOTKU MPOBEIEHB TAKCOHOMUYECKHM, IKOJIOT0-ONOJIOTHYECKUN U
reorpadudeckuii  aHanu3bl  QIIOPHL.  3apEruCTPUPOBAHHBIE BHJBI  PAaCTEHUU
npuHagiexatr K 30 cemeiictBam u 101 poay. 3HaUMTENbHBIN UHTEPEC MPEACTABISET
COOTHOIIIEHHE OCHOBHBIX TaKCOHOB BbICIIEro paHra Bo ¢uiope. Ilomasnsroniee
OOJIBIIIMHCTBO TIPEACTaBUTENIC BXOAUT B Kiacc JIBymonbHbiX (88,8%) oTaena
ITokpeITOCEMEHHBIE.

Haunbonee OoraThiMu TIO 4YHCIYy pPOJOB M BHUIOB OKa3alNCh CEMEWCTBA
Cno>XHOIBETHBIE, BKJIIOUAromue 32 BHaa, 3nakoBele — 12, bobGoBele — 9,
Kpecronsernsie — 8, 3onTuunsie — 7, ['yoonBernsie u Po3ouBeTHbIe 110 6 BUIOB. B

CyMM€ Ha3BaHHbIE 7 CEMEHCTB COCTAaBIAIOT 68% BCEro BHAOBOTO COCTAaBa.
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PacnonokeHre Benynmx ceMENCTB B LEJIOM MOTUUHAETCS OOIIHUM 3aKOHOMEPHOCTAM
coctaBa (hyopsl Ha Bcel TeppuTopun 3aBOSIKbs. CpaBHUTEIBHBIC (JIOPUCTUIECKUC
UCCJIeIOBAHUS MTOKA3bIBAIOT, YTO B 3aBUCHUMOCTH OT XapaKTepa U3y4aeMoro oObeKTa
OHHU MOTYT MEHATbCA MECTaMH B JOTOM CHHCKE, HO OOBIYHO OCTaIOTCA
npeobnanaromumu. Ha mgomo ocraBmmxcst 23 cemeiictB npuxomutcs 32%. OnHu
coJiepKaT OT TpeX 0 oJHOoro pactenus. OOpaiiaet Ha ce0s BHUMaHUEe (PaKT HATUYUs
0O0JIBIIIOTO YKCIIa CEMEHCTB, coAepxKaiux 1-2 BUa, 4TO CBUIETENBCTBYET O OOJIBIION
reTepOreHHOCTH (hIIophI paiioHa.

OnpeneneHre KU3HEHHBIX (OPM TPOBOAMIOCH HA OCHOBE HM3y4YEHHUA
O6roMopd ooy BEreTaTUBHBIX OPraHOB B IMOJIEBBIX YCIOBHUAX, MO TepOapHOMY
MaTepualy U aHaiau3e JutepaTypHbix marepuaion (Cepebpsikos, 1964; Cepebpsikona,
1971). CBenenust 00 OCHOBHBIX XU3HEHHBIX (POpMax pacTeHUH (PIIOpbl U3ydyaeMOro
MaccuBa MPUBOJIUTCS B Tadiuiie 1.

Kak cnegyer u3 npHuBeAEHHBIX MaTE€pPHANIOB, JPEBECHO-KYCTAPHUKOBBIE (POPMBI
pacTeHHI HEMHOTOYMCIICHHBI, B CyMMe COCTaBJISIIOT 4,4%. DTO 00BsCHSIETCS MaJIoH
COXPaHHOCTBIO JIECHOM pAaCTUTEIBHOCTH B JAa4HOM MAacCUBE, IZI€ JAOMHHHUPYIOT
TpaBSHbBIE LIEHO3BI.

Bosnbiiast yacTe BUAOB OTHOCUTCS K TPABSIHUCTBIM MHOTOJIETHUKAM, KOTOPBIE
coctaBisitoT 63% daopel. Cpean HUX JTOMUHUPYIOT KOPHEBHIIHBIE TpaBbl. [ pyrina
MAJIOJIETHUKOB TaK)K€ BECbMa MHOTOYHCIIEHHA U cOCTaBisIeT 32%. OHM BCTpeyaroTcs
Ha MOJIOJIbIX, aKTUBHO 3apacTarolIuX MyCTHIPSIX U BIOJIb Jopor. Cpeaur HUX OOBIYHBI
ApyTKa IMOJeBas, LUpHIA 3alpOKUHYTas, aMOpo3usl TpexpaszieibHas, MacTYyIIbs
CyMKa OOBIKHOBEHHAs!, TOPEI] ITUYUHN U IPYTUE BHUJIBI.

HecomHeHHO, cleKTp KU3HEHHBIX (OPM PpaCTEHUH OTpakaeT OCOOEHHOCTH
HKOJOTUYECKOTO pexuma. CMelleHHe €ro B CTOPOHY COKpAIlleHHsI AEPEBbEB U
KYCTADHHKOB M YBEJIMYEHUE OJHO- M JIBYJIETHUKOB SBISIETCS CBUJIETEIILCTBOM

CHUHAHTPOIINU3alUHU paCTUTCIbHOTO ITIOKPOBA.
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Taomuna 1

Ixo0uomMopPu1 (ku3HeHHBIE (OPMBI PACTCHHIA)

Xuznennsie Gopmbl AOGCOTIOTHOE YHUCIIO [TporeHTsI
BU/JIOB
HepeBbs 1 0,9
KycTtapHauku 4 3,5
[TomykycTapHUKH (JIMAHBI) 1 0,9
Tpassanucmuole 63,0
MHO2OJIEMHUKU 32
KOPHEBUIIHBIC 6
JUTMHHOKOPHEBHUIIHBIE 1
KOPOTKOKOPHEBUIITHBIE 20
CTEPKHEKOPHEBBIE 7
KOPHEOTIPHICKOBBIE 3
KJTyOHEKOPHEBUILHbBIE 2
KHCTEKOPHEBbIE 2
JTYKOBUYIHBIC
JIByneTHUKH 13 11,0
OIHOJIETHUKHU 22 19,0
OnHO-ABYJIETHUKH 2 1,7
Bcero 116 100

CocTaB XM3HEHHBIX (DOPM MOXKET JIaTh KJIIOY K ONPEACIICHUIO HanboJee
JIEUCTBEHHBIX Mep OopbObl Cc  copHsakamu. Kak  wu3BecTHO, Haubosee
TPYIHOUCKOPECHUMBIMH SIBJITFOTCS MHOTOJICTHIE KOPHEBUIITHBIE M KOPHEOTIIPHICKOBBIC
COpHBIE pacTeHHus. HampoTwB, Tpu pacnpOCTpaHEHHH MAaJOJETHUKOB, KOTOPOE
HaOMroAaeTCsl TPHU JOCTaTOYHO OOJBIIIOM CpPOKE OKCIUTyaTalldd TEPPUTOPUU B
KaueCTBE JAYHOTO MacCHBA, JOCTATOYHO OBIBACT PYYHOH TPOITOJIKH.

®dnopa ANEKCEEBCKOTO JaYHOIO MacCHMBa BECbMa Pa3HOPOAHA B IKOJIOTUYECKOM
oTHOIIeHUU. [Ipyu BBIJCICHUH SKOJOTUYECKUX TPYII MbI ONMUPAIMCh HA OCHOBHBIC
paboThI Mo KoJoruu pacteHuit u yroenenuto A.I1. [llennuxona (1941, 1950), T.K.
INopeimmnoii (1979), U.M. Kynetuacoa (1982). CooTHomIEHUE KOJIOTMYECKUX TPYIIIT

BO (hjiope mpeacTaBieHo B Tabnuie 23.
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Ta0muma 2

JKOJIOTHYEeCKHEe IPYNIIbI pACTeHUil

DKOJIOTUYECKHE TPYIIIBI AOGC. YuCII0 BUIOB [TpotieHTHI
MezobuThl 66 56,9
Kcepoduts 7 6,03
Kcepo-me3odutsr u me3o- 34 29,6

KCEPOPUTHI
['urpodutsl 3 2,6
I'urpo-me30¢uThI 6 5,17
Bcero 116 100

Cpenu yCTaHOBJICHHBIX Tpynn Mpeo0siafaioT Me30(UThl — PACTEHUS] YMEPEHHO
YBJIQKHEHHBIX MECTOOOWTAHUU, COCTABJISAIONIMX OoJee TMOJOBUHBI Bced (IoOpbl —
56,9%. K HUM OTHOCSATCSI TaKW€ THIMYHO MOWMEHHBIC BHUILI KaK IOJIBIHL BBICOKAS,
TOPOUIEK MBIIIMHBIN, KJIEBEp IOJI3y4Hil, KJIEBEpP CpPEIHHI, IIOLEpHA XMeJeBasd,
JIOLIEpHA PYMBIHCKas, MaCTEPHAK JIECHOW M Jpyrue BUAbl. Bropoe MecTo mo uuciy
BHJIOB 3aHMMAET IpyIIa Me30-KcepoPuToB U kcepo-me30putoB —29,3%,3, B Oombliien
WM MEHBIIECH CTENEHHU, OTKJIOHSIONIUECS OT Me30(MTOB B CTOPOHY YMEHBIICHUS
BrnaxkHoctu. OOpaiaer Ha ce0s BHUMaHNE MAJIOYUCIEHHOCTD MOJISPHBIX TUTPOMOP]:
TUTPO - U M€30-TUTPOGUTOB HacuuThIBaeTcs 9, a kcepoduton 7 BuaoB (7,77% u 6,03%
COOTBETCTBEHHO). M3 TUMHUYHBIX KCEpODUTOB MOXKHO Ha3BaTh BEHHUK HA3EMHBINH,
pe3ak OOBIKHOBEHHBIHM, COJTOHEUHUK MOXHATBIN, MYMAaBKY CBETI0-KENTYI0, TUTPO(DUTHI
MpEeACTaBIeHbl CUTHUKOM JKepapaa, KHUIOPEEM BOJOCUCTBIM, ABYKHUCTOUYHHUKOM
TPOCTHUKOBUIHBIM U APYTUMHU.

[TonyueHHbI€ pe3yJIbTaThl XOPOIIIO COOTHOCSATCS C PEKUMOM MECTOOOUTAHMUS, IS
KOTOPOTO XapaKTEepHbl YMEPEHHO YBIAXKHEHHBIE OHKOTONBI. B Toxke Bpems
HEMHOTOYHCJICHHBIE TI0 YUCITY BUIOB TUTPOPUTHI MecTaMu (HOPMUPYIOT OOIITUPHBIC
3apOCiIM ¥ BEChMa 3aMETHBI MPU MApPIIPYTHOM oOcienoBanuvd. OHU TPUYPOUYEHBI K

CCTCCTBCHHBIM BOJOCMAM, BCTPCHAIOIIMUMCA B IPCACIAX AAYHOI'O MACCHBA, a TAKIKC
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pa3BUBAIOTCSI B MeECTaX YTE€UEK BOJbI, MPEIHA3HAUYCHHOW i1 OPOILICHUS
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

OUTOLIEHOTUYECKAS IPUYPOUECHHOCTh PACTEHUH, T.€. UX CBS3b C ONPEACICHHBIMU
pacTUTENbHBIMA  COOOIECTBAMH  YCTaHABIMBAJIAaCh COrJacHO JaHHbM .M.
[Tnakcunoit (2001) m KoppekTHpoBaiach Ha OCHOBE COOCTBEHHBIX HAOJIOJICHUM.
OUTOLICHOTUYECKUNA aHaIu3 HMeEeT OOoJIbllloe 3HAYeHWE, TaK Kak I03BOJIIET
OXapaKTEepPU30BaTh OCHOBHBIC YEPTHl PACTHTEIHHOTO IOKPOBAa (PIOPUCTHICCKUMU
metonamu. Kpome Toro, (uTONEHOTHUYECKUM CHEKTp, MOKa3biBas AOJI0 y4acTus
€CTECTBEHHON M COpPHO-PYJepaibHON (IOpbl, BHICTYNAET KaK KPUTEPUM JJIsl OLICHKU
CUHAHTPOMMU3alMH PACTUTEIBLHOIO MOKpOBa. B HameM ciyyae MOXHO MCIOJIb30BATh
ATOT METOA [JIsl ONPENENICHHS] CTENEHU CYKIIECCUMOHHBIX HW3MEHEHUN HEKOorja
HapYILIEHHOTO PACTUTEIBLHOTO TOKPOBA.

[IpousBenenHbpie MoacyYeThl MoKazanu (Tabmuia 3), 4To mpeodIaaronMMu BO
(dnope JaYyHOro MaccuBa OKa3aJlUCh BHUJIbI COPHOTO (DUTOLUEHOTHNA, K KOTOPOMY
otHocuTcst 36 BUIOB (31%). Cpean HUX OTMEYEHBI KaK MOJIEBBIC, TAK U OTOPOJIHBIE
COpHSKH, HO OOJIbIIIEE 3HAUEHHE UMEIOT PaCTeHUS PyJAepaIbHOTO Xapakrepa. Jlanee mo
yOBIBAIOIIEH pacroiaratoTcsl BUIbI, XapaKTEPHbIE ISl CIIOKUBIINXCS (PUTOLIEHO30B:
ayroBeie (20 BumoB unm 17,2%), necocrennbie (18 BugoB — 15,5%), crennbie (12
BUs10B — 10,4%), HE3HAUUTETLHO YUCJIO JIECHBIX, JTYTOBOJIECHBIX M JIyTOBOCTEITHBIX
npeactaBuTenel. B oTaenbHy0 Tpymnmy BbIJEICHBI PACTCHMS, BhIpAlllMBaeMble Ha
TavyHbIX ydacTkax. [locie mpekpamienuss oOpabOTKM OHU JAMYAIOT U MOTYT JOJITO
COXpaHAThCA B MecTax ObIBLIEH KyIbTypbl. Takux BuaoB HacuuteiBaetcs 11 (9,5%), B
WX YHCJIe TOMMHAMOYp, XpeH OOBIKHOBEHHBIN, 36MIISTHUKA CaJl0oBas WJIM MYCKYCHasl,
MaJMHa OOBIKHOBEHHAS, MTa MepeYHasi, YECHOK, JIYK PEIUYaThiii 1 HEKOTOPBIE APYTHE.
[lony4yeHHble [MaHHBIE HAIJISIIHO CBUJIETEIBCTBYIOT O TOM, 4TO (hjopa Ja4HOIO

MacCHBa UMEET CJIOKHBIN COCTaB.

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 1. FOOD & AGRICULTURE

20



Professional science applies the Creative Commaons Attribution (CC BY 4.0) license to the materials published -
https://creativecommons.org/licenses/by/ 4.0/ deed.ru|

Heckonbko Gonee 40% ee cOCTaBISAIOT COpPHBIC W KyJIbTHBUpYEeMbIe (TIO3HEE
nuyaromue) pacteHus. Tem He menee, nmoutud 60% - 3TO BUABI TUNWYHBIE IS
€CTECTBEHHBIX PACTUTENBHBIX cOOOIIEeCTB. MHOTME U3 HUX COXPAaHWIMCh Ha JaHHON
TEPPUTOPHUH OT MPEIIIECTBYIONINX (PUTOLIEHO30B, B TECUCHUE BCEX JIET CYIIECTBOBAHMUS
JAYHOI'0 MACCHBA 3aCOPsIs Ca/ibl M IOCAIKH OBOIIHBIX KyJIbTYp. X MOYXKHO BCTpPETHUTH
HE TOJIBKO Ha 3a0pOLICHHBIX, HO W Ha 00pabaThIBa€MbIX Yy4yacTKax. OTO MbIpeH
MOJI3Y4YH, KOCTpel  O€30CThbIH, THICSYETUCTHUK  OJNIATOPOIHBINA,  ITUKOPUN
OOBIKHOBEHHBIH, MaTb-H-Mauye€Xa OOBIKHOBEHHAs, MOJIOYall NPYThEBUIHBIA WIH
Banpamreitna, JOHHUK JIEKQpCTBEHHBIM, MYCTBIPHUK IISITWIONACTHOM W JApPYyTHE.
HekoTopeie Buabpl OTMEUEHBI JIMIIbL HAa 3a0pOIIEHHBIX Hajnenax. OHM, HECOMHEHHO,
NOSIBUWINCH 3/1€Ch NOCJIE MpEeKpalleHuss oOpabOTKU 3€MJIM 3a CUET 3aHOCa CEMSH C
MPWIETAIOMINX  MOWMEHHBIX  TEPPUTOPUH  (CHHETOJIOBHHK  IUIOCKOJUCTHBIM,
MOPJIOBHHMK UIapOTOJIOBBIM, NE€BSICUI OpUTAHCKUN, YMHA KIyOHEHOCHas, TOpOIIEK
MBIIIMHBINA, YucTel O0O0JOTHBIN). ClenyeT OTMETUTh, 4TO O0€ Ha3BAHHbBIE TPYMIIbI

aKTUBHO Y4acTBYIOT B 3apacTaHMHM, 4acTO 00pa3ys CIUIOLIHBIE 3apOCIIH.

Tab6mumna 3
CnexkTp GUTOLEHOTUIIOB
DUTOIIEHOTHUIIBI KomunuecTBO BUI0OB

AO0c. unciio %%

1. CopHbrii 36 31
2. JIyroBoit 20 17,2
3. JIecocTemnHoit 18 15,5
4. CrenHou 12 10,4
5. OnnuasBiiye 11 9,5
6. JIyroBo-necHoi 8 6,9
7. Jlecuou 8 6,9
8. JIyroBo-crenHom 3 2,6
Hroro 116 100

PacturenbHbIi TOKPOB HAXOIUTCS B TOCTOSTHHOM M3MeHeHnn. Ha ypoBHe ocobeit

paCTeHI/Iﬁ AWHaAMHUKa IPOABIIICTCA B M3MCHCHHH HUX PasMEpoOB H (beHOJ'IOFI/I‘{eCKOM
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pa3BUTUH, Ha YPOBHE MOMYJSIIUM — B U3MEHEHUU BO3PACTHOTO CIEKTpa U OOWIHH
(4UCTIEHHOCTH, TPOEKTHUBHOTO TOKPHITHA, (uTomaccel). Ha ypoBHe cooOmiecTBa
U3MEHSIETCS BUJIOBOM COCTaB, COOTHOIIEHHE OOWIMS BUIOBBIX MOMYJISILIHM,
HKOJIOTUYECKUX TPYMI, >KU3HEHHBIX (OPM pACTEHUH U CTPYKTYpPHl CaMOro
¢uronenosza. [Ipu srom Tpanchopmalusi pacTEHUSIMU CpPEllbl U B3aUMOJIECHCTBUE
pacTeHuM SBISAIOTCS CHIIbHEUIIUMU (PaKTOpaMu TUHAMUKH COOOIIECTB.

JluHaMu4ecKkre MpOLECChl, MPOUCXOJSAIIME B  PACTUTEIBHOM  IOKPOBE
AJIEKCEeBCKOTO  JIayHOTO MaccHBa MOXHO OTHECTHM B JIeMyTalUsM, WIH
BOCCTAHOBUTEIBHBIM CyKIlecCUsIM. OHU XapaKTEepU3YIOTCA YBEINUYEHUEM 3a1€PHEHUS
MOYBBI, PA3BUTHEM MHOTOJICTHUX, OoJiee CTAaOWUIBHBIX I1IEHO30B, YBEIMUYCHHUEM
OounopazHooOpasus (PpIopel U UBMEHEHUEM €€ COCTaBa.

JI1st u3y4deHust u3MeHEeHU (hJIOPUCTUYECKOTO COCTaBa M0 MEPE BOCCTAHOBJICHUS
PACTUTENBHOCTU HAMU TPUMEHSJICS METOJl OMpeesieHHus] OOIMHOCTH (IIopsl Ha
pa3IMYHBIX dTanax 3apacTaHusl.

B AlekceeBCKOM JayHOM MAacCHBE BBIABICHO 116 BHIOB pacTeHMil, U3 HUX HA
oOpabaTbIBaeMbIX yyacTKax 28, Ha yyacTkax, He 00pabaThiBaeMbIX B TEUCHHE 3-7 JIEeT
63 1 Ha MECTOOOUTAaHHUAX C PACTUTEIBHOCTHIO, OJM3KONW K €CTECTBEHHOMY THUITYy 78
BUJI0B. CpaBHEHHE CIHCKOB BHJIOBOTO COCTaBa Yy4YacTKOB IYTEM BBIYHCIICHHUS
koddduimenta obmHOCTH WX (GIIOPHI  TMO3BOJSET TOHITH HAMNpPABICHUS €€
JTOJTOCPOYHBIX U3MEHECHUM.

[Tpu cpaBHeHuu opskl 1 U 2 TUTIOB MECTOOOUTAHMI OKA3aJIOCh, YTO CyMMapHas
dbnopa ux paBHa 77, TmpU STOM OJWMHAKOBBIMH OKa3aJIUCh JuIlb 14 BHUIOB.
Paccuntannoe 3nauenue kodpdunmenta Kakkapa Hepenuko u coctasisier 18,2%, To
€CTh 3a FO/Ibl POIIEAIINE C MOMEHTA MpeKpalleHus: 00pbObI C COPHBIMU PACTEHUSMU
BUJIOBOM COCTAB 3HAYUTENBHO U3MeHUJICS. [loyueHHbIe TaHHbIE CBUAETENbCTBYIOT O
TOM, YTO TIOCJI€ TPEKpAIICHHUs BO3JACHCTBUS Ha 00pabaThIBa€MbIE YYACTKH YHCIIO

BUJIOB PACTEHHUI HAa MECTE CaJIOBOI0 arpolleHO3a BO3pacTaeT. XapaKTepHO, UTO MpH
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ATOM MPOUCXOJAUT UCUE3HOBEHHE OOJIBIIMHCTBA OJHOJETHUK OTOPOIHBIX M MOJIEBBIX
COpHSKOB (KpamuBa Krydyasi, IIMpHIlA 3alpOKUHyTas, MaCTyllbsi CyMKa
OOBIKHOBEHHAsI, Maphb Oelas, IbIMSHKA JIEKapCTBEHHAs, MEJIKOJICNIECTHUK KaHAJCKUM,
IIETUHHUK CHU3bIH, KYPHUHOE MPOCO OOBIKHOBEHHOE), JIMIb HEKOTOPHIE BHJbI
YAEPKUBAIOT CBOM MO3WLHH JIOJBIIE U COXPAHSIOTCS B MPOLIECCE BOCCTAHOBIICHUS
pacTUTeNbHOr0 NMoKpoBa. [IpupocT BUAOBOrO cocTaBa UAET MEPBOHAYAIBHO 34 CUET
BHEJIPEHUSI B TPABOCTOM MHOTOJIETHUX TPABSIHUCTBIX PACTEHUM, MPEUMYIIECTBEHHO
PYACpAIbHBIX  COPHSKOB. B  TmepByro ouepelb MOSABISIOTCS  ITyCTBIPHHUK
MATUJIONACTHOM, JOHHHMK Oe€nblid, MOJIbIHb OOBIKHOBEHHass W Apyrue. B MeHblen
CTEIIEHU PETUCTPUPYIOTCS JIYTOBbIE KOPHEBUIIIHBIE MHOTOJIETHUKH, TJIABHBIM 00pa3oM
371aK1, 00pa3yrolue 3aJepHEHUE.

ConoctaBienre (aopbl 3apacTalOlUX YYaCTKOB C KOHEYHBIM JTAarlloM €€
dbopMupoBaHUs B Tpejenax JayHOTO MacCHBa BBISBHIO CICAYIONIYIO KapTHHY.
Cymmapnast ¢uiopa coctasisier 102 Buga, U3 HUX HA 000MX THUIAX MECTOOOMTAHUM
BcTpeuaroTcss 39 mnpencraButenei. Kosadpdumnment XKakkapa pasen 38,2%, uto
YKa3bIBAa€T HA BO3pacTaHUE CXOJCTBA BUIOBOTO COCTABA MACCHBA C TEUEHUEM BPEMEHU
MOCJIE MPEKPAILCHUA X034MCTBEHHOM 3KCcIuTyaranuu. Ha camowm aene, 1axe BU3yaabHO
OTMEYaeTCs 3HAYUTEIBHOE CXOACTBO (JIOPBI, TMHAMHYECKUE U3MEHEHUS BHIPAKAIOTCS
B TIOCTENICHHOM HapacTaHWU YHWCICHHOCTH TMPUPOTHON (QIIOpPHI M YMEHBIIECHUH
CUHAHTPOIHBIX BHUJIOB. [ JTaBHOE 3HAUYEHHUE B CJIIOKEHUHM TPABSIHUCTBHIX TPYHIIUPOBOK
MOJIY4YalOT MHOTOJIETHUE TpaBbl, B HMX YHUCJIE CHUHETOJIOBHUK IIJIOCKOJIUCTHBIMN,
MacTepHAK JIECHOM, TOPOIIIEK MBIIIUHBIN, YNHA KITyOHEHOCHAs, BEMHUK Ha3€MHBIH.

Hanmvenspiiee 3nauenue koddduimenta YKakkapa MoiaydyeHO TPH CpaBHEHUHU
(bopel 00pabdaThIBaeMbIX a4 U TUIOMIAJCH BHE MauyHbIX HazjenoB. OH paBeH 14%.
Cymmapnas diopa BrirodaeT 93 Buja, u3 Hux copnagarot 13. K uuciny nmocieaHux
OTHOCATCSI OCHOBHOM BHJIBI C IIUPOKOW 3SKOJOTMYECKOW aMIUIMTYAOM: IIbIpEn

MoJI3y4nid, OyJpa IJIIOLIEBU/IHAS, MOJbIHb BBICOKAs, OJlyBAHUUK JIEKAPCTBEHHBIH, a
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TaK)Ke TPYIHOMCKOPEHUMBIE COPHSKU, TaKHE Kak OOISIK MOJEBOM, BEIOHOK IMOJEBOM,
MOJIOKaH TaTapCKUi, KOTOpPbIE MPOCIEKHUBAIOTCS HA BCEX CTagusAX pPa3BUTHA
PaCTUTEBHOrO MOKPOBA.

Koadpdumument Kakkapa MoxkeT OBITh WCIONB30BAH JUIsI  OMPEICICHUS
CTaOMIIBHOCTU (PJIOpPHI B OINpPEACICHHOM BPEMEHHOM HWHTepBaje. Yem BbIIIE €ro
3HAUECHUS OKaXyTCsl 4Yepe3 KaKoW-TMOo TPOMEXKYTOK BpEeMEHH, TeM Oolee
YCTOMYMBBIM MOKHO CUATATh U3y4acMbIi pACTUTENBHBIN KOMIUIEKC. B Hamewm cirygae
NOJIyYEHHBIE TPH pacyeTe NAaHHbIE IMOKA3bIBAIOT BO3PACTAHHE BUIOBOTO COCTaBa
PACTUTENBHOCTH, YTO SIBJISIETCA CBUIETEIHCTBOM BOCCTAHOBJICHHS €€ €CTECTBEHHBIX
qepr.

[IoMuMO W3MEHEHUsT BHJOBOIO COCTaBa, BBIPAKAIOIIECIOCS B YBEIMYCHHH
YUCJIEHHOCTU TMpeAcTaBuTeNnel ¢uopsl U TpaHchopMmanuu OHOMOP(OIOrHYECKUX
XapaKTEPUCTHK, ITPOLIECC BOCCTAHOBIICHHUS PACTUTEIBHOTO IOKPOBA BBIPAXKAECTCS B
M3MEHEHUU (PU3HOHOMUYHOCTU U CTPYKTYPBI PACTUTENBHBIX TPYNIHUPOBOK.

[Tockonbky Oosiee MONTOBUHBI JAYHBIX HAJIEJIOB MACCHBA YK€ HE MCHOJb3YIOTCS
[0 CBOEMY HAa3HAUYEHUIO, OHU YTPayMBaIOT OOJUK KyJIbTYP(PHUTOLEHO30B, 3apacTaioT
OyppSIHOM M KYyCTapHUKaMHU. 3aKyCTapUMBAaHUE SBIIAECTCS BAXKHBIM NPHU3HAKOM
JMHAMMKH (PUTOLIEHO30B B MoKiMax pek. M3BecTHO, 4TO pH OTCYTCTBUN CEHOKOILICHUS
3aJIMBHBIE JIyra 3apacTtaroT KycrapHukamu (Bopownos, 1973; MnatoB, Kupukosna,
1999). TlpeniiecTByroliee MCMOAL30BaHUE IUIONIAAN TOJ /a4yl YCUJIMBACT JTaHHBIN
IIPOLIECC, TaK KAK BETETATUBHOE PA3MHOKEHUE KYJIbTYPHBIX BUIIHU U CJIUBBI, JAIOIIUX
OOUJIbHYIO MOPOCIIb, MHOT/IA AEJIAeT TEPPUTOPHUIO TpyAHOompoxoaumoil (CrenaHosa,
Nnbuna, 2006).

XapakTepHOl OCOOCHHOCTHIO JWHAMUKH PACTUTENBHOIO TOKPOBA SBIISETCS
y4acTHe M CJIOKEHUU PpACTUTENBHBIX TPYNIUPOBOK CHHAHTPOINHBIX paHee
KyJIbTUBAPYEMBIX BHJIOB. MHOrME M3 HUX JIETKO AUYAOT M JIOJIFO COXPAHSIOTCS B

MecTax CBOEro mpouspacTanHus. I[IpakThuecku TMOBCEMECTHO HaMu  ObUIH
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3aperUCTPUPOBAHBI JAIOIIUE 3aPOCTU MAJIMHA, IEBUYUI BUHOTPA]T TS TUINCTOYKOBBIH,
YECHOK, 3eMJISTHUKA MYCKYCHAsI U IPYTHE BUJIBI.

Takum 00pazom, B TMHAMUKE PACTUTEILHOTO MOKPOBa AJIEKCEEBCKOTO JAYHOTO
MaccuBa TPOSIBJISIOTCS CJCAYIONIME MOMEHTBI: a) SIPKO BBIPAXKEH IPoIecc
3aKyCTapWBaHHs IONMBI, B KOTOPOM MPUHUMAIOT yYacTHE KakK MPEJACTaBHTEIH
MPUPOTHON (HIIOPHI, TaK M KyJIBTYPHBIE PACTCHHUS;, 0) aKTHBHO MPOUCXOIUT PA3BUTHE
(GparMeHTOB THIHMYHBIX 3JIaKOBO-PAa3HOTPABHBIX COOOIIECTB, 32 CUET MOCTYIUICHUS
3a4aTKOB PAcCTCHHU W3 OJIM3 PACIONIOKCHHBIX JIYTOBBIX IICHO30B; B) BHEAPEHUC B
dbopmupyronecs cooOIIeCTBa BUIOB-UHTPOAYLIEHTOB, B TOM WYHCJIE PaCTCHUH,
«yOeXaBIIUX U3 KYJIbTYPbI».

[To-BuamMoMy, OTMEUYEHHBIE B PA3BUTHH PACTUTEIILHOTO MOKPOBA IMHAMUYECKHE
TEHJCHIIMW B JOalbHEWIeM OyAyT YCHIMBATBCS M MOTYT OIPEACIUTh OOJIUK

MCCTHOCTH IIPpHU OTCYTCTBHH €C CEIBCKOXO03MCTBEHHOTO UJIM MHOTO OCBOCHMS.
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Abstract: In the article the author considers the method of forming of quadrature harmonics
signals. The efficiency of shaper was tested on a mathematical in the environment of PSIM.

Keywords: shaper, block diagram, control block, computer model.

AnHoTanusi: B cratbe aBTOp paccmarpuBaeT crnoco® (OpMUPOBaHMS KBaApPaTYPHBIX
TapMOHHYECKHX CHTHAIOB. PaboTocroco0HOCTh (hopMUpOBaTeNs MPOBEPEHA HAa MATEMAaTHYCCKOM
Mozenu B cpene PSIM.

Kurouesnble ciioBa: hpopMupoBaress, CTpyKTypHas cxema, OJI0K yrpaBieHHs], KOMIIbIOTEpHAs
MOJEJIb.

Beeoenue

B pannosnekTpoHUKe, aBTOMATUKE, CUCTEMAX CBSI3U, U3MEPUTEIIbHON TEXHUKE
HallUIM TPUMEHEHHE (QOpPMHUPOBATENM KBaJIpaTypHBIX TapMOHUYECKUX CHUTHAJIOB
(OKI'C) [1-14]. B ycrpoiicTBaXx CUIOBOM SJIEKTPOHUKHA MHOTO(DA3HBIE T€HEPATOPHI
rapMOHUYECKUX KoJiebaHul, moctpoeHHbie Ha 6aze OKI'C, BXoasT B cocTaB arperaTos
OecriepeOOMHOrO  NHUTaHMS,  NPEJHA3HAYEHHBIX s 3JEKTPOCHAOKEHUs
OTBETCTBEHHBIX NOTpEOUTENEH, a TaKKe ABIAIOTCA HEOThEMJIEMON YacThIO CUCTEMBI
aBTOMATHYECKOI'O YIIPABIICHHS YacCTOTHO-perynvpyemoro mnpusoga [15-17]. B
dbyHKIMOHATBHBIX TeHepaTtopax (PI') mist hopMupoBaHUs TUHEHHO-U3MEHSIOITIXCS
curHaioB (JIMC) Ttaxxke wucnons3yroTcs [18-25] kBampaTypHble TapMOHUYECKHE

curHasibl. B ycrpoiicTBax ¢ mmMpoTHO-UMNyJIbcHOM Mmoaymsiuedn (ILHWM) u
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BPEMEHHOU 3a/IepKKU MOTYT OBITh MCIOJIB30BaHBI (DOPMUPOBATENN MIJIOOOPA3HOTO
HaIpsHKEHUS, peaIn30BaHHbIC HA OCHOBE KBAJIPATyPHBIX TQPMOHHYECKUX CUTHAJIOB
[26].

dopMHUpoBaTENN KBAJIPATypPHBIX TAPMOHHUYECKUX CUTHAJIOB, MOCTPOCHHBIE HA
ocHoBe naccuBHBIX [10] nau akTHBHBIX (azoBpamaronux mnenei [27-29], obmanarot
omnpenesieHHOW uHepiuoHHOCThIO [30], W, KpoMe TOTO, TpeOylT NPUMEHCHHS
JOTIOJTHUTENBHBIX MMpeoOpazoBarteneil s cTabuin3anuy (pa3oBOTo CIBHUra: «4acToTa-
HanpspkeHue» [31], mubo «repuoa-Hamnpspkenuey [32].

3aoaua 3axmouaemcss B pa3paboOTKe O€3bIHEPUUMOHHOTO (HOPMHUPOBATENS
KBaJPaTypHBIX TApPMOHUYECKUX CHUTHAJIOB, CIIOCOOHOrO paldoTaTh B YCJIOBHSX
IIUPOKOUANIA30HHOTO M3MEHEHHUS YacTOThl M HE TPEOYIOUIEro JOMOJHUTEIbHBIX

npeoOpa3oBarenel «4acToTa/IepHuoI—HaANPKEHUE.

OcHoenas wacmo

dopmupoBaTeNb KBaIPaTyPHBIX TAPMOHUUECKUX CUTHAJIOB COAEPKUT (puc. 1)
nBa cymmaropa (Cy u Cy), axkctpemarop (D), 1Ba HeMUMHEHHBIX 1eMenTta (HD1 nu HD,),
nBa penurtens dyactotel (1 u M), morunueckyto cxemy «HE» u nBa nmepexmirouarens
nossipaoctu (I1T1; u TII1y). Iepekmtoyareny MOJIPHOCTH MOTYT OBITh PeaTM30BaHbI

[33] Ha 6a3e onepalOHHOTO YCUIIUTENS U DJIEKTPOHHO-YIIPaBIsSEMOTO KITtoua.
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Pucynok 1. CtpykrypHas cxema (popMUpOBaTEIS

Pa6ota hopmupoBarenss poOUCXOAUT CIETYIOIIUM 00pa3oM.
Ha Bxoanyto muny GpopmupoBatens (puc. 1) mogaercsi rapMOHUYECKUN CUTHAT
N(t)=A-sin(2xn- f,-t+0,), 1)
rae A —amrumaryna, f,—uacrora, a @, — HayanpHas ¢asa BxogHoro curHana N(t).
Jlns ynpolieHusl aHanu3a BBEAEM B PACCMOTPEHHME TEKYIlee 3HAUEHHUE yria
X=2mn-f -t, BeIpakeHHOE B pajauaHax, MPUMEM aMIUTUTYIHOC 3HAUYCHHE CUTHAJIA,
paBHOE HOPMUPOBaHHOMY 3HaueHuo A= A" =1, a HauyanbHyi0 dazy ¢, =7/2.
B sTrom ciyuae Beipaxenue (1) npumet Bug
N(X) =cos(x). (2)
Bxomanoii curaan N (X) mocrymaert (puc. 2,a) Ha TIEpBbIE BXOIbI CYMMATOPOB,
Ha BTOpBIE BXObI KOTOPBIX MOJAETCS ONOPHOE HanpsbkeHue E,, BemuumHa KOTOporo

JI0JKHA OBITH PaBHA aMIUTUTYTHOMY 3HaYeHUIO A.
Ha Brixozae nepBoro cymmaropa Ci popmupyetcs (puc. 2,0) curaan

Vl(X) - _k11 -N (X) + klz ’ EO’ (3)
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rae k, u k, — xoadduiments nepenaun nepsoro cymmupyrouiero 6ioka Cy mo

COOTBCTCTBYIOIIIUM BXOJaM.

a)
0 t
L
A\ VARV ARV AR VAR
0 t
) 0 t
r)
0 t
L
MVAYAVAY,
0 t
e)
0 t
XK)
0 t
3) N
0 t
| S2
\éL 7
o
) & .

Pucynok 2. BpeMeHHbIe quarpamMebl

[Tpu BBIOOpE KO3 dunmento K, =k ,=1/2 ypaBuenwue (3) npumer BUL
V,(x) =[1—cos(x)]/2. 4)
Ha Beixoae mepBoro HenuHeiHoro anemeHnta HDi dopmupyercs (puc.2,0)

CHUI'HaJI
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L0 = W00 ==X sin(x/2)|. (5)

Curnan
vV, (x)= k21 -N(x) + kzz = (6)
C BBIX0J1a BTOporo cymmaTopa Cp MOCTyIaeT Ha BXOJI HETMHEWHOTO 35ieMeHTa HO».
Ilpu k,, =k ,,=1/2 ypaBHeHue (6) npuMeT BUL
V,(x) =[1+cos(x)]/ 2, (7)
a Ha BBIXO/I€ BTOPOro HETMHEUHOTOo 31eMeHnTa HD, B 3TOM cityuae OyaeT copmupoBaH
(puc. 2,n) curHan
L0 =V = -5 S cos(x/ 2. (8)

N3 ypaBuenwmit (5) u (8) ciemyer, 4TO Ha BBIXOJAE NEPBOTO HEIMHEHHOTO
anementa HD1 dopmupyercss MOAyIh TapMOHHUYECKOTO CHHYCOHMIAIHHOTO CHTHAA,
9acToTa KOTOPOTO B JiBa pa3a MeHblIe 4acToThl f,, a Ha BeIXOme HD, — Momyms
rapMOHHYECKOTO CHTHAJa, CABHHYTOTO HAa Yroi \y=7/2, 4acToTa KOTOPOTO TaK¥Ke
OyJer B JBa pa3a MEHbIIe 4acToThl f.

Jlst mosTydeHusl KBaJpaTypHBIX TaPMOHUYECKHX CHUTHAJIOB, CABHHYTBIX IPYT
OTHOCUTEJIBHO JApyra Ha 90 3JIeKTpUUYECKHX rpaaycoB, HCHONb3yeTcs (puc. 1) 6ok
ynpasinenus (bY), comepxkammuii skctpemarop 3, sormdeckyr cxemy «HE»,
nepexmovarenu nojasipuoctu 1111y u 111, u nenurenn vactorer J4; u Yo.

Ha BeIxoze skctpemaropa O dopmupyercs (puc. 2,8) curnan K, (X), koTopbrii
MoCTynaeT Ha BXOJ nepBoro naenurtens J[U; HemocpeACTBEHHO, a HAa BXOJ BTOPOTO
nenurens AU, — gyepes morundeckyro cxemy «HE».

Curnan L (X) moctymaer Ha HH(GOPMAMOHHBIN BXOJI IIEPBOTO MEPEKITIOYATEIIS
nonsipHoctu 1113, Ha BTOpOM Bx0oa KoToporo mojaercs (puc. 2,r) ¢ Bbixoma Ui

ynpasmsifonmii curran M, (X). Curnman M, (X) MoxeT NpUHHMATH [Ba 3HAYCHHUS:
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jgornyeckas enuHuna — «Jlor.1» wim normyeckuid Hynb — «Jlor.0». IlomsspHOCTb

curHana L (X) wu3MeHsiercs B TOM ciydae, Korja ympaBisitonmid curHain M, (X)

npuHumMaeT 3HaueHue «Jlor.1» u He Mensiercs, ecnu Ha Bxon I111; moctynaer curnai,
3HaYeHHE KOTOporo «Jlor.0».
AnanoruuHo paboTtaer BTOpoil mepexmouarens mnosspHoctu [, Ha

MH(GOPMAIMOHHBIN BX0 KoToporo noctynaet L, (X), a Ha ynpasistomuii (puc. 2,%) —
CHUTHAJI IPSIMOYT0JIbHO# opmbl M, (X) , 3HaYEHHST KOTOPOTO IPUHUMAIOT JBa YPOBHSL:

«Jlor. 1», mubo «Jlor. Ox.

Pesynprupyrommue curranst S (X) u S,(X) u3o0paxenst Ha puc. 2,3. [lepuron T,

(GopMHpyeMBIX CHTHAJIOB B JiBa pa3a Oousbiie nepuoga 1, =1/ f BxomHoro curnama

N (X).

Buwieoowt:

1. PaccMoTpen QopMupoBaTeb KBaJpaTypHbIX TapMOHMYECKHX CHUTHAJIOB,
CIIOCOOHBIN pabOTaTh B IMPOKOM JHAIa30HE YacTOT.

2. Pe3ynbpTaThl mpoBepeHbl HA MaTeMaThuuecKkoi Mojenu B cpeae PSIM.

3. ®opmupoBaTeNnb 0071a7aeT BHICOKUM OBICTPOACHCTBHEM, MOCKOIBKY B €r0
COCTaB€ HET  PEAKTUBHBIX  JJIEMEHTOB,  OMNPEACIAIONIUX  JTUHAMUYECKUE
XapaKTEPUCTHUKHU.
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OreHka OMOJIOTUYECKON TOKCUYHOCTH MOA3EMHBIX BOJ B CIIaHIICBCKOM paiioHe
Jlenunrpanackoit obnactu
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Kyprianova K. A.
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Kunouxkuna T.H.

KaHJUAAT CENbCKOXO03SUCTBEHHBIX HAYK, TOLEHT

Cankr-IlerepOyprckoii rocyiapcTBEeHHON akaJieMUU BETEPUHAPHON MEUIIMHBI
Kynpusinosa K.A

Crynentka (akyybTeTa OMO’KOIOTHH

Cankr-IlerepOyprckast rocy1apcTBEHHAsI aKa/leMUsl BETEPUHAPHON MEIUIIMHBI

Abstract: The phytotoxicity of the waters of the decentralized water supply in the Slantsy
district was estimated for the following parameters of the watercress (Lepidium sativum (L.) and
white mustard (Sinapis alba (L.)): sprout growth and seed germination.

Keywords: phytotoxity, biotesting, groundwater, watercress (Lepidium sativum (L.)), white
mustard (Sinapis alba (L.)).

AHHOTaI[I/Iﬂ: HpOBez[eHa OLCHKAa (I)I/ITOTOKCI/I‘IHOCTI/I BOJ HEUCHTPAJIM30BAHHOI'O
BojocHaOkeHus: CIIaHIIEBCKOTO palioHa MO CIEAYIOIIUM mapameTrpaMm Kkpecc-canara (Lepidium
sativum (L.) u ropuuiis 6emoii (Sinapis alba (L.)): pocT mpopoCcTKOB  popacTaHue CEMSH.

KiaroueBble cjioBa: q)HTOTOKCI/I‘IHOCTB, 6I/IOT€CTI/Ip0BaHI/I€, IMOA3CEMHBIC ITIOJbI, KpECC-Cajlar
(Lepidium sativum (L.), ropuunia 6enas (Sinapis alba (L.)).

CrpeMuTenbHOE pa3BUTHE IMPOMBIIIIEHHOCTH U CEJIBCKOIO XO35WCTBA M, Kak
CIEACTBUE, BO3PACTAHUE TEXHOTCHHOW HArpy3ku Ha TMPUPOAY IPUBOIUT K
CTPEMUTEIBHOMY YXYAIICHUIO KauecTBa OKpyxatouieil cpeasl. OnHuM U3 Hanboee

BKHBIX KOMIIOHEHTOB OHMOC(]ephl, OABEPKEHHBIX 3TOMY BO3JICHCTBHIO, SBIISCTCS
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ruapocdepa. B Hacrosee BpeMs HaOIIOAaeTCsl MHTEHCUBHOE YMEHBIIICHHUE 3aITacoB
YUCTOW BOJIBI, YXYAIIAIOTCS €€ TOTPeONTENbcKue cBolicTBa. COXpaHeHHUE TCHICHITHMA
K CHWKEHHUIO KaueCTBA M YMEHBIICHHUIO €CTECTBEHHBIX 3allaCOB MPUPOAHBIX BOJ
MOXET HMETh HEraTUBHbBIC IIOCICACTBUSI MJi1 3J0pPOBbsl HACEJICHMS, a TaKkKe
CTUMYJIUPOBATh YMEHBIIIEHUE BUOBOTO PA3HOOOPA3Ms )KUBOTHOTO M PACTUTEIHHOIO
MUpa.

[Tog3zeMHBIE BOZBI, OCOOEHHO BEpPXHErO BOJOHOCHOTO TOPWU30HTA, OCTPO
UCIIBITHIBAIOT HA c€0€ HEraTUBHOE BIMSHUE XO35UCTBEHHOMN JIEATEILHOCTH YeIOBEKA.
Yame Bcero moa3eMHBIE BOABI CTPAAAalOT OT 3arpsA3HCHUM  NPEANPUATUHN
TOPHOJIOOBIBAIONIEH MPOMBIIIUICHHOCTH, OTBAJIOB METAJUTYPIrUY€CKUX  3aBOJIOB,
MPEANPUATANA OPraHMYECKOrO CHUHTE3a, CEJIBCKOrO0 XO3SIMICTBA M HECOBEPLICHHBIX
CHUCTEM KaHaJIM3allM1 U BOJIOOTBEJICHUS B MAJIbIX HACEJICHHBIX ITyHKTAX.

Ornenka OMOJIOTMYECKOW TOKCHYHOCTH — 3TO BaKHBIM IOKa3aTelbh KadecTBa
MOA3EMHBIX BOJI, KOTOPBIM, B OTJIMYKME OT TUJIPOXUMHYECKOrO0 aHaIU3a, MO3BOJISET
OLIEHUTHh  OIIACHOCTb  BCEro  CHEKTpa  3arpsA3HUTENIEH W COBOKYITHBIN
TOKCUKOJOTHUECKUN d(hdekT Ha OHoJoTHMYecKHe OOBEKTHl. Takue METOIbI
OMOTECTUPOBAHHUSA, KaK OlIEHKa OMOJIOTMYECKONW TOKCUYHOCTH, IIO3BOJISIET
MHTETPaJIbHYIO0 OILIEHKY KadeCTBAa OKPYKAIOUIEH Cpellbl C MOMOIIbI CTPECCOBOTO
BO3JICHCTBHS Ha Hanbosee BOCIPUUMYNBBIC TECT-O0BEKTHI.

B Cnannesckom paiione JIeHMHTpaackoil 00JacTH BCS MPOMBIIUICHHOCTh
COCpPEIOTOYCHA OKOJIO PaOHHOTO IIEHTpa - ropojia CiaaHIbl. DTOT Topoa ObLT OCHOBaH
B CBSI3U C pa3pabOTKON MECTOPOKICHUS TOPIOYMX CIIaHIEB, OTKPHITOro B 1926 rony.
C 2010 roma moOwua ciaHIla OCTAaHOBWJIACH, OJIHAKO HA TEPPUTOPUU DailoHa
MPOJIOJDKAIOT CBOIO JIEATEILHOCTH OOJIBIIIOE KOJIMYECTBO PA3IMYHBIX TPOMBITUICHHBIX
NPEANPUSATAN: OJWH U3 KPYMHEHITUX I[EMEHTHBIX 3aBojioB (CeBepo-3amagHoro
perunona - OAO «CnaHueBckuil IeMeHTHbIN 3aBoJ1 «Llecnay, 3aBoa Mo Mpou3BOACTBY

ra3o0eToHHbIX 0510k0B - 3A0 «EBpoAspoberon» u 1Ba NpeanpusiTus MO BBIMYCKY
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pesnHoTexHuueckux uzaenui - 3A0 «Xopc-Cunukon» u OAO «ITomumepy. [Tomumo
ATOTO B PaliOHE Pa3BUBAECTCA MOJIOYHOE >KMBOTHOBOJCTBO, NMPOM3BOJCTBO 3€pHA U
OBOIIIEH.

Heabro 1aHHOM padoTHhI ABISETCS OLIEHKA YPOBHS OMOJIOTMYECKONM TOKCUHYHOCTH
no3eMHbIX Boj CiaHIleBCKOro paiioHa JIeHUHrpaickoi 001acTy.

MarepuaJjibl 1 MeTOABI pa00ThI. MaTepruanioM UCCIEA0BAaHUN SBIIAETCS BOA U3
5 HCTOYHHMKOB JCLEHTPATU30BAHHOIO BOJOCHAOKEHHUS, PACHOJIOKEHHBIX B
CnanueBckoMm paiione JleHWHIrpajckoi 0o0MacTH: KOJOAIBI B TMOcenkax TyxToBo,
Brickatka, [lepedop, 3amorine, Manbie [1oms. B kauecTBe KOHTPOJISI KCIIOIB30BaIach
IUCTUJUIMpOBaHHass Boja. llepen mocTaHOBKOM oOmbiTa OBUIM  ONpEAETEHBI
IMAPOXUMHYECKUE I0KAa3aTeI BOJA KOHTPOJIBHOM M ONBITHBIX IPyNI, KOTOPBIE
npeacraBieHsl B Tabmuue 1. OtgenbHOW rpadoil AaHbl 3HAYEHUS MPEAENIbHBIX
KOHLIEHTpAaMi XUMHUYECKHUX BEIIECTB [UII BOJ XO3SAHCTBEHHO-IIUTHEBOIO M
KYJIbTYPHO-OBITOBOT'O MOJb30BAHMS.

[Io THAPOXMMHUYECKMM TIOKa3aTeIsIM OTMEYEHO MPEBBIIMIEHUE COJICPKAHUS
oO1ero jxenesa B nocenke TyxToBo Ha 75% OTHOCUTENHHO MPEAEIBLHO JTOMYCTUMON
KOHIIEHTPAllMX, YCTAHOBJIEHHOM ISl BOJ XO3AWCTBEHHO-IIUTHEBOIO WM KYJIBTYpPHO-
OBITOBOrO MOJb30BaHUA. B Bomax u3 mocenkoB Breickarka, IlepeGop, 3amornbe u
Mauible 1osist MpeBbIIEHUS] HOPMAaTHBOB HE OTMEYEHO.

[Tpu oneHKe OMOJIOrMYECKON TOKCUYHOCTH MPOO BOABI ObLT MPOBEICH PSiJI OMBITOB IO
OMOTECTUPOBAHUIO METOJIOM IMPOPOCTKOB MHIUKATOPHBIX pacTeHuil. CemeHa miis
K101 1poObl 3akianbiBanuck B yamku [lerpu mo 100 mTyk B TpeX MOBTOPHOCTSX.
B kadecTBe MOACTHJIKM MCIONB30BAJICA TMECOK U (uiabTpoBaipHas Oymara.
Habmonenue 3a mpopactaHueM CeMsiH U CKOPOCTBIO POCTa MPOPOCTKOB MPOBOINUIOCH

B TeueHue 120 gacos.
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Tabmanma 1

I'mapoxumMuueckue napaMeTpsl BOJ KOHTPOJIBHOW U OTBITHBIX TPYTII

OnbITHBIE FPYIIIBI
[Toka3zareinb KonTpons Matbie
TyxTtoBo | Beickarka | [Tepebop | 3amorbe Houst IMAK
Bogoporsii 6.6 7,25 6,57 7 7 75 | O
TI0Ka3aTelib 8,5
Aecriocts odm. | 821 | 571 | 464 | 678 | 857 | -
(Mr-2KB/1)
AHectwoets kapb. | 75 393 | 357 | 428 | 571 | -
(Mr-3KB/)
NO3 (mr/m) 0 0 25 10 0 0 45
PO4 (mr/m) 0 0,5 0,5 0,1 0,5 2 3,5
Fe oOmr. (mr/i) 0 0,5 0 0,1 0,1 0,1 0,3
Cu (mr/n) 0 0 0 0 0 0,1 1

OUTOTOKCHYHOCT, TPOO BOABI yCTaHABIWBAJach 10 HWHTHOMPOBAHUIO
npopactanusi ceMsiH kpecc-canara (Lepidium sativum) u ropuuisl Oemoit (Sinapis
alba), a Tak ’xe Mo CTENEHW HMHTMOMPOBAHMS pocTa MPOPOocTKOB. KorpduuumeHt
WHTUOMPOBAaHUSA TIPOpAcCTaHUsi CEeMsiH ObLI OMpeAesieH MO COOTHOIIEHHIO YHCIIa
npopocimux cemsH B koHTposie (NK) k umcimy mpopocmmx cemsiH B ombiTe (Nn):
King=Nk/Nn. Crenenp nurudupoBanus pocrta nmpopoctkoB (I) Oblia onpeserneHa mo
COOTHOIICHUIO CpEIHEro npupocra mpopoctkoB B koHTposie (AK) u cpemnero
MpUPOCTa MPOPOCTKOB B HccieayeMoi mpobe (AN) 3a ompenesieHHOEe BpeMs K
cpeaHeMy MpHUpPOcTy mpopoctkoB B koHTtpose: | = (AAK-AAN)/AAK. Tlpopacranue
CEMSIH BEJIOCh IIPU €CTECTBEHHOM OCBEIIEHUH U KOMHATHOM Temrieparype 20 C.

Pe3yabTaTthl 1 00Cy:KI1eHHE
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[Ipu uccnenoBanuu KOA(PGUIUMEHTOB WHTHOUPOBAHMS MPOPACTAHHUS CEMSH B
CpPaBHUTEIHHOM aHAJIMW3€ [JBYX pPACTEHUH ObUIM  TOJy4YEHBl  PE3yJbTaThl,
IIPEJICTaBJICHHBIE B TA0IHILIE 2.

B pe3ynbrare NpOBEAECHHBIX HCCIEAOBAaHUN MPOPACTAHHUS CEMSIH OBLIO
YCTaHOBJIEHO, YTO HauOoyiee CWIbHOE WHTHOMpOBaHME HAOIIOJANOCh IpU
IPUMEHEHUH BOABl W3 HELEHTPAIW30BAHHOTO HCTOYHMKA BOJOCHA0KEHUS
HACEJICHHOTO MyHKTa TyXTOBO, KOTOpOE OTINYAIOCh OT KOHTpoJIst Ha 45%. BeposiTHo,
3TO CBSI3aHO C BBICOKMM IIOKa3aTeleM OOIlero »esesa B OoToOpaHHOW mpoOe. B
HaceJeHHbIX MyHKTax Beickatka, Ilepebop, 3amombe u Maible Mmonst CTENEHb

I/IHFH6I/Ip0BaHI/IH IIpopacTanusg CCMAH Obl1a HE3HAYNTEILHOM.

Tabmauia 2
Koaddumment nHrubupoBanus npopactaHusi CEMsIH
Mecto o60pa Kosddurment narnbuponanus
No ni/mm 1pob I'opuunia 6enas K_p_ecc canar
(Sinapis alba) (Lepidium sativum)
1 TyXTOBO 1,45 1,12
2 BrickaTka 1,12 1,09
3 ITepe6op 0,99 1,10
4 3aMoIlIbe 1,05 1,06
5 Maunble noJst 1,16 1,07

[Ipu mccnenoBaHWM CTEMEHW WHTHOMPOBAHHS POCTAa MPOPOCTKOB Kpecc-cajiaTa
(Lepidium sativum) u ropuuibl 0emnoit (Sindpis alba) ObUIM OTMEUEHBI CIEAYIOIINE

n3MeHeHus (Tabi.3):
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Tabmauma 3

CreneHb HTHTHOMPOBAHUS POCTA MMPOPOCTKOB

Mecto oT60opa

CreneHb HHTUOUPOBAHUS

Ne i/ 1pob [Nopuunia Genas Kpecc canar
(Sinépis alba) (Lepidium sativum)
1 TyxTOBO 0,13 0,04
2 Brickarka 0,17 0,15
3 ITepe6op 0,20 -0,16
4 3aMoIlIbe 0,05 0,33
5 Maunble noJst -0,08 0,03

[Ipu cpaBHEHUHU CTENIEHH MHTHMOMPOBAHUS POCTa MPOPOCTKOB MO CPABHEHUIO C

KOHTpOJIBHOfI I[PICTHJ'IJIPIpOB&HHOﬁ BO,Z[Oﬁ HauWBbICIIas CTCIICHD I/IHFI/I6I/IpOBaHI/I$I ObL1a

YCTAaHOBJICHA IIpU HNPUMCHCHHHU BOJbI

N3 HCHOCHTPAIM30BAHHOTO HCTOYHHKA

BOIIOCH&6)KCHI/IH HaACCJICHHOI'O IIYHKTa 3amoIbe. HpI/I HCIIOJIBb30BaHUM BOJBI,

oToOpaHHOM B HaceneHHOM TmiyHKkTe Ilepebop, HabmOAAIOCH YCUJIIEHHE pOCTa

npopocTkoB kpecc-canata (Lepidium sativum) u yrHeTeHHe pocTa MPOPOCTKOB

ropuuilsl 6enoit (Sindpis alba), yTo, BeposITHO, CBA3aHO ¢ 0OJIEE BHICOKOW CTEIEHBIO

YYBCTBUTCIIBHOCTH T'OPpYHUIbI OeJIol Kak 6I/IOI/IHI[I/IK8,TOpa. B HaceneHHBIX IIYHKTax

TyxToBo, Masnsbie [Tomnst u BeickaTka cTenieHb MHTHOMPOBAHUS POCTA TPOPOCTKOB ObLIIA

0JIM3Ka K KOHTPOJIbHOM.

3akJIoueHue

Takum 00pa3om, HA OCHOBAHUHU MPOBEACHHBIX MCCIEI0BAHUNA 110 TPUMEHEHUIO

Ppas3INIHBIX Hp06 BOJAbl M3 HWCTOYHHUKOB HCUCHTPAIN30BAHHOI'O BOI[OCH3.6)K€HI/I$I

CH&HHCBCKOFO paﬁOHa N UX BJIMUAHHUA 110 CTCIICHb TOKCUYHOCTH Ha CCMCHA I'OPYHIIbI

OeJoii u Kpecc-canaTa, ObUIO YCTAaHOBJIEHO, YTO TIPU MPUMEHEHUH BOJIbI U3 KOJIOAIIIA,

HaxoadAmeMcesa B HACCICHHOM ITYHKTC TYXTOBO OoTMeYaeTcsli HanbOoyiee BBICOKHM

KOO PUITMEHT WHTUOMPOBAaHUSI TIPOPACTAHUSI CEMSH, BEPOSTHO, CBSI3aHHBIN C

BBICOKHM COACPKAHUEM COG)II/IHCHI/II\/'I JKCJIE3a B Hpo6ax.
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[Ipu cpaBHEHUM CTEIEHN HHTUOMPOBAHKS POCTa MPOPOCTKOB HarOOIee BHICOKAS
CTENICHW WHTHOWPOBAHUS OTMEUCHA B HACEJICHHOM IyHKTe 3amornbe. CoriacHo
HCCIICIOBAaHUSM BOJBI HA THUAPOXMMHYECKHE IIOKa3aTelid, B BOJE 3aMOIbs HE
HaOIIOAaeTCsl OTKJIOHEHWH OT TOKa3aTejed BOM JIPYTHUX OMBITHBIX TPYMNI, W OHU
COOTBETCTBYIOT HOPMATHBHBIM 3Ha4YeHUsSM. V3MeHeHue CTeneHu HHTHUOUpPOBAHHE
pOCTa MPOPOCTKOB MOXKET OBITH CBSI3aHO CO CIEIU(UUHOCTHIO MECTOPACIIOIOKECHHS
BOJ103a00PHOTO TMYHKTA, KOTOPBIA HAXOIAUTCS BOJIM3M OXXUBJIECHHOW TPACChl, YTO
YBEIIMYMBAET BEPOSATHOCTD IOMAaHUs BPEAHBIX BEIIECTB KOJIOEII.

B ocTanbHBIX MyHKTAaX HELEHTPAIU30BAHHOTO BOJIOCHAaOXeHUsI CIaHIEBCKOTO
pairioHa ko3(pbUIMeHTh UHTHOUPOBAHUS TPOPACTAHMS CEMSH U POCTa IPOPOCTKOB
OBLIM HE3HAYUTEILHBIMHU, YTO YKA3bIBACT HA XOPOIIIEEe KAYECTBO BOIBI.
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Kameneva M.A. Symbiosis a bacterium - bacteriophage
To the 100 anniversary of discovering the bacteriophage by Felix D'Herelle

Cumbmo3 6akTepus - 6bakrepuodar
K 100-nemuro omxpwimus bakmepuogaea /[’ Ipennem
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Ph.D., Perm,
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KameneBa Maprapura AJjlekceeBHa
KaHIUIaT OMOJIOTHYECKUX HAYK,

r. [Iepmb

Abstract. In this article the researches by D'Herelle of symbiosis of bacteria with a
bacteriophage are presented. When using one strain of a salmonella (S.enteritidis) and one very active
to her a bacteriophage in one experience, under the same conditions a set of mutants (the lysogenic
bacteria) is received. From them 10 options with different properties, which have kept a phage carriers
during all period of observation (4 years, 400 replantings) are selected. The symbiosis phenomenon
a bacterium - bacteriophage is extremely widespread in the nature.

Keywords: bacteriophage, pathogenic microorganisms, symbiosis, mutants.

Annoranus. [lpencraBnensl maHHble ucciaenoBaHus [[’Opemnrem cumbuosza OakTepuit ¢
6akteprodarom. [Ipu HCHOIB30BaHUK OHOTO IIITAMMa cabMoHeILTHI (S.enteritidis) u omHOrO OYeHDb
aKTHUBHOTIO K HeH 6aKTepI/Io¢)ara B OJHOM OIBITC, IMPH OJHUX M TCX KC YCIOBUAX IOITYUYCHO
MHOXKECTBO MYTaHTOB (JIM30T€HHBIX Oakrepuii). M3 HUX oToOpaHo 10 BapuaHTOB C pa3HBIMHU
CBOMCTBaMM, KOTOpPBIE COXPAaHWIH (PATOHOCUTENIBCTBO B TEUEHHE BCErO cpoka HaOmtoaeHus (4 roaa,
400 mepeceBoB). SIBneHue cuMOHO3a  OakTepus-OakTepuodar Upe3BbYANHO  HIMPOKO
pacupoCTpaHEHO B IPUPOJE.

KiroueBblie ciioBa: Gakrepuodar, naToreHHble MUKPOOPTaHU3MbI, CUMONO03, MyTaHTBHI.

BrnepBble siBieHue nm3uca OakTepuil B BUAE CTEpUIIBbHBIX TsiTeH I’ Dpesb
HaOmonan B 1910 romy B Mekcuke Ha arapoBbIX KyJIbTypax KOKKOOAIMJILI,
BBI3BIBAIONINX CMEpPTENIbHYI0 O0e3Hb capaHud. M mo3gHee B ApreHTuHe, Ilie OH
MPOBOJIMJI KOMIAHUIO “aHTUcapaHya”, Ipu paboTe ¢ KOKKOOAlulaMd OH CHOBA B

paac ciiydacB BHUACI 9THU TaK 3aWMHTPHUI'OBABIIMC €TO CTCPHIIBHBIC IIATHA (plageS

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 4. HEALTH SCIENCES AND MEDICINE

60



vierges). Ho, xak OH muIeT B CBOMX BOCIIOMHUHAHHSAX: Y MeHs He ObUIO TOrja
BO3MOXHOCTM M3y4aTb 3TO HOBOE SBIICHUE Cpeau IMOJEH C NPUMUTUBHOU
nabopatopueii... Ho s gyman, 4Tto peyb HODKHA OblIa UATH O 3HAYUTEIHLHOM
OHMOJOTHYECKOM SBJICHUU... IMEHHO 3TO SBJIEHUE, CTOJb MPOCTOE, MO-BUIUMOMY, IO
CBOEMY ITPOUCXOKJICHHUIO HACTOJIBKO YBJEKIO MEHSA, YTO €ro HCCIEAOBAHUSM S
MOCBSITUJI TOYTH TPUAIATH JIET CBOEH KU3HU, U 51 yBEPEH, UTO UM 3aMyTCs B Oy Iy1ieM
MHOTHE HOBBIE TIOKOJICHUS 0aKTEPHUOJIOTOB” .

JI’Opennb Bepui, YTO 3TO SBJICHUE JOHKHO OBITh CBOMCTBEHHO WM JIPYTUM
OaktepusiM. OH MOHKMMAJI, YTO Y HEro B pyKax “KOHEIL HUTOYKH , KOTOpas MOXET
MIPUBECTH €ro K IE€IM, a HWMEHHO, BBISBICHUIO NPUYHMH BBI3JIOPOBJICHUSA TMPH
MHDEKITMOHHBIX 3a00JICBaHUSX.

Nnes sta 3agopuiiach enie B nerctBe. Emy Obuto 14 ner, korma mMama mocie
YCHEIIHON cllaui MM 3K3ameHa mo matematuke naia emy 1000 ¢pankos. Ha stu
JE€HbI'M OH Kymnuwi ceOe Bellocune] U coBepiini TypHe no EBpome. OaHaxabl, B
MecTeuke ONu, IZI€ OH OCTAaHOBWJICS I03aBTPaKaTh, OH YCIbIIIAN pa3roBOp, Kak
MoHaxu aObarctBa CBsitoro XyoOeptra (656-727 r1T.) BBUICUMBAIOT JIIOACH OT
OemeHcTBa. J[’Opemsib paccmpocuyl  OUYEBHUAIEB, ChE3IWI caM B ab0aTCTBO.
3HAKOMCTBO C 3THM ‘‘UyJE€CHBIM HCIIEJICHHEM OMNPEACIIMIO BCIO €ro JajIbHEUIIYIO
KU3Hb.

JI’Opennb, ypoxeneny Kananel, nomyuuBmmii oOpa3zoBanue B EBpore,
CaMOCTOSTENILHO JIEJaBIINI CBOW TEpPBBIC IIard HAa TMOMPHUIIE MHUKPOOHUOJIOTHH Ha
cBoeil poaune (B Kanane), 3aremM B Teduenue 10 neT mpoien mkoiny oOydeHUs U
NpakTUKK Bpaya-Oakrtepuosiora B ['Batemane, B 1911 romy yxke, Oyayuu
poeCCHOHATILHBIM 0aKTepUOJIOTOM, HaunHaeT paboTy B umHCcTUTyTe I[lactepa B
[Tapuxe. HacToluuBbIi MOMCK NPHUBEN €r0 K OTKPBITUIO OakTepuodara. OH MUIIET:
“Y Mens Bceraa ObUT IIAHC HAXOAUTH TO, YTO 51 UCKAJ, TIOTOMY YTO sl BCET/Ia TOYHO

3HaJI, 4YTO I XOTEeJI HAUTH .
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[TepBoe coobmienne o Oaktepuodare [[’Dpemts mpeAcTaBui Ha 3aceqaHUU
Axanemun Hayk uHctutyTa [lacrepa B [lapuxe 3 centsiOps 1917 r., a 10 cenTsa0p4
ATOr0 K€ rojla OHO OBUIO OIyOJMKOBaHO B Tpynax uHcTUTyTa I[lactepa. DtoT
paspymaronuii  0akTepuu TPUHLUI, KOTOPBIM OH BBISIBUJI Ha BO30yIUTENE
nu3zentepuu, J1’Opems HazBan O6akteprodarom (moxkuparensb 6akrepuii). Bee cBou
nanbHeimme ycunus [’ Opeib HanpaBuil Ha UCceA0BaHue posid OakTepuodara npu
WH(PEKIMOHHBIX OOJIE3HSAX YEJIOBEKa M YKUBOTHBIX C TEM, UYTOOBI C €ro MOMOIIBIO
MCKYCCTBCHHO BBI3BIBATH BBI3IOPOBJICHHE.

3

JI’Opennp BCIIOMUHAET: “...sBJIEHHWE, KOTOpPOE s OOHAPY>KWJI, BBI3bIBAJIO B
OKPYXIOILIEM MUPE TOJIBKO CMEX. B TeueHNe HECKOIBKUX JIET HA MEHSI CMOTPEJIN OJTHU
— Kak Ha ¢aHTazepa, Ipyrue — Kak Ha IIyTHUKA... MOM KOJIJIETM MO HMHCTUTYTY
[TacTepa, KOTOPBIM s OKA3bIBAJ KYJIBTYPhI CO CTEPUIIBHBIMU MSITHAMU U OYJIbOHBI, T1I€
OaKTepun pacTBOPUIMCH, MPUHUMAIH 3TO 3@ PEAKOE UCKIIOUEHHE WM KaK KaKOW-TO
¢doxkyc... B TeueHne HECKOJIBKUX JIET 51 ObUT €AMHCTBEHHBIM, KTO MPOJOJIKAI U3y4aTh
3TO sBJICHWE... W Korma B 1921 romy, HakoHel, Mpu3HAIU, 4TO BCE TO, 4YTO £
OOHapyXWJl, UCTUHHO, YTO BCE OMNbIThl, KOTOPBIE s OMHUCAN, JETKO MOAJAI0TCS
MIPOBEPKE, Y MEHS ObLIO BpeMsi, YTOObI OOHAPYKUTh BCE OCOOCHHOCTH sIBJAEHUS...” [1].

B 1921 r. Osma onyOnukoBaHa tmiepBas MoHorpadus JI’Opemns o
Oakrepuodarax [2]. B Heit oH 00beTMHUI BCE CBOM MCCIEA0BaHMS 10 OakTepuodary,
KOTOpbIE HE TOJIbKO 3aJIOKWIKM (yHAAMEHT Oynyliel Haykd, HO M CO3JalM KapKac
BCETO €€ 37aHusl.

VYxe B 1920 r. JI’Opennib omyOnrKoBai CTaThl0 O NPUOOPETECHUH OaKTEpUsIMU
PE3UCTEHTHOCTH K OakTepruodary, COmpoBOKIAOIIYIOCS U3MEHEHUEM UX CBOMCTB [3].
OH Ha3BaJl 3TU KyJbTYypbl BTOPUYHBIMHM, IOTOMY YTO OHM HHOTJA IOSBIIUIACH B
MPO3pAUHbIX (aroiu3arax MOciIe HECKOJIbKUX JHEH BBIIEPKKUA MPU KOMHATHOM
temrneparype. B MoHorpadguu OH OTBeN ONUCAHUIO 3TOTO SBJICHUS HECKOJIBKO

MIOJIPa3/IeIOB BTOPOM IJIaBbl, @ IMEHHO: CONPOTHUBIIIEMOCTh OAKTEpHii, 00pa3oBaHKE
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BTOPUYHBIX KYJIbTYp, JAOMIBHOCTh CMEIIAHHBIX KYJIBTYP (3TO BTOPUYHBIE KYJIHTYPHI
B cMecH ¢ OakTepruodarom, BeI3BaBIINM X 00pa30BaHUE), OCOOCHHOCTH CMEIIAHHBIX
KyJbTYp, PE3UCTEHTHOCTh OakTepui, pa3BUTHE pe3ucTeHTHOCTH. Kak oTmedan
JI’Opennb, 00pa3oBaHNE BTOPUYHBIX KYJIBTYP 3aBHCHUT OT COCTOSIHHS B KaXKIbIi
MOMEHT OOOMX OpPraHU3MOB, BXOJSIIMX B CONPUKOCHOBEHHE — OaKTepuu M
6aktepuodara. Yem ciabee O6akteprodar, U 4em BbIIIE KOHIIEHTPAIIUS MUKPOOHBIX
KJICTOK, TEM 4Yalle NPH JaHHBIX YCJIOBHSIX BO3HHUKAIOT BTOPUYHBIC KYJIBTYPHI.
PaznuuHple mTaMMbl OAHOTO M TOTO € BUJAa OakTepuil He Bcerjga o0JanaroT
OJIMHAKOBOW COMPOTHUBIISIEMOCTHIO MPOTUB OJHOTO U TOTO ke OakTepuodara.

[Io muenuto JI’Openssi, UMEHHO CBOWCTBA MHMKPOOHOW KYyJIbTYphl, a HE
Oakrepuodara, onpenensoT 00pa3oBaHUEe BTOPUYHBIX KyIbTyp. Cpeau ocTajabHBIX
(haxkTOpOB, OMpeneIAIoNuX 00pa30BaHUe BTOPUYHBIX KYIbTYp, J’Openns oTMeyaer
TeMriepatypy, PH cpenbl, IIUTENBHOCTh KOHTaKkTa Oaktepuil ¢ OakTepuodarom.
Temnepatypa or 20 mo 30°C sBisercs onTtuMaiabHOW g (aromusmca, TpH
temneparype B 40°C BTOpHYHBIC KYJIBTyphl OOpa3ylOTCS BO BCEX MPOOUPKAX.
OntumansHas PH cpensl ms daronusuca 7,6-8,0, npu pH 6,3 6akrepun cTaHOBATCA
(daropesucteHTHRIMU. Hanmuuue mnenTtoHa B cpefe CnocoOCTBYET (aroyin3ucy,
OTCYTCTBHUE TENITOHA BEJET K 00Pa30BaHUIO BTOPUYHBIX KYJIBTYP.

Ecnmu comoctaBuTh Bce (PakTOpbl, 00YCIAaBIMBAIOIINE JHU3UC KYJIbTYPhl WIH
npuodpereHue et (Harope3uCTEHTHOCTH, TO HE TPYAHO Ja)XKe JIOTUYECKUM MyTeM
CKJIOHUTBCS B CTOPOHY TIOCIETHEro, a WMEHHO oOpa3oBaHue OakTepuid
(daronocureneii, TeM Oojiee, €ciM peyb HAET O IMpoleccax, MPOUCXOIAUIMX B
€CTECTBEHHBIX YCIIOBHSIX, T/Ie OakTepuu U (har B TOCTOSTHHOM KOHTAKTE, OyAET JIU TO
OpraHu3M >KMBOTHOTO, YEJIOBEKA UJTU OKPYXKAIOIas cpea.

JI'Openns  “yauBisa0O HE TO, YTO CYLIIECTBYIOT IITAMMBI HOCUTEIU
Oaktepruodara, a To, YTO HE BCce OAKTEpUU SIBISIOTCSA €ro HOCUTEIIMHU . SIBIICHHE

BTOPUYHBIX KYJIbTYp, (haroHocutenbcTBo J[’Opemnb paccMarpuBal Kak cUMOHO3

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 4. HEALTH SCIENCES AND MEDICINE

63



OakTepuu u Oaktepuodara, Beab Mo AeicTBHEM (ara OaKkTepun BUIOU3MEHSIIOTCS 1
ATU U3MEHEHUS, MEepEealoNINecs: MO HACJIEICTBY, MOTYT KOCHYThCSl JIFOOOTO U3 X
CBOMCTB: MOP(DOJOTUYECKUX, KYIbTYpaIbHBIX WM Ouoxumudeckux’. [Ipu n3yuenun
asuarckoir xosepel B Wumum (1927 1.) JI’Openns HaOmoman TOSIBICHHE TaKUX
OakTepwuii paroHocuTeseH IN VIVO, U Bce OHU ObUTM aBUPYJICHTHBIMU, (DarOHOCHUTEIN
TU(O3HOW TaJOYKU Bcerja ObUIM BHUPYJICHTHBL. JTa MpobiieMa HaCTOJBKO
3amHTEepecoBana J[’Opemnst, uTo oH mocBATUa et 5 jet (1929-1933 rr.) paboTsl B
Hensckom yauBepcutere (CIIIA). Pe3ymbTaThl 3THX HCCIEGIOBAHMi C MOIPOOHBIM
ONMKMCAHUEM U MPOTOKOJIAMHU ONBITOB IPUBENIEHBI B €ro nociieqHel MoHorpaguu [4] B
riaBe “Cumbuo3. bakrtepus-Oaktepuodar”, a TakkKe B TPEX CTAThsIX MO MYTaIlUH
(1932-1934 r1r.), yKazaHHbIX B OuOnmorpadguu K 310 padore. HemoHsATHO, moyemy
reHeTUKY OakTepuii HaunHaT He ¢ I’ Opemsa?

[locnennsast  mouorpaduss  J[’Opemnst  “bakrepuodar u  deHomeH
BBI3JIOPOBJICHUS MTOXKUT BCE €ro HucclenoBanus mo Oakrtepuodary. Hamucannas
cneuunanbHo A1 yueHsix CCCP, ona BnepBble Obuta u3gaana B 1935 r. B TOunucu Ha
pycckoM si3bike, rae J’Opemib MIaHUpOoBal CO3AaTh MEXKIYHAPOIHBIA LIEHTP IO
M3YUYCHHUIO U TIPOU3BOJICTBY OakTepuodara. OgHako, B CHIIy TParuyeCKUX COOBITHIA
[5], oTuM muTaHaM He AaHo ObUTO ocymecTBUThCS. B 1938 r. [’ Dpems u3gan sty KHUTY
Ha (ppaHiry3ckoMm si3bike B [lapmke, HO MOYeMy-TO OHa OCTajach HE MU3BECTHOM IS
HOBOT'O TIOKOJIEHUsI uccieaoBateneit 6akrepuodaros. Hu M.Anamc, vu I'.CTeHT He
IUTUPOBAIM €€ B cBoux MoHorpadusx. Hesnakoma oHa ©W COBPEMEHHBIM
uccnenonarenaM (aros [6]. OcTtaeTcs TOJMBKO COXaJleTh 00 ATOM, BEJb MHOTHE
3aTparuBaeMble B HEW MPoOJIeMbl akTyalbHBI U ceroAHs. bojee Toro He cnenaHo To,
4TO MO0 MHEHUI0 J[’Dperist MokHO OBLIO clienaTh yxke Ttornaa, T.e. 80 jet Hazan. B
koHue |l rmaBel 310N MoHOTpaduu J’Opemnb numer: “U yxe To, 4TO Mbl 3HaeM O
OakTepuodare ceroaHsi, COCOOHO MOBECTH HAC K TMEPECO3JTaHUI0 OAKTEPUOJIOTHH,

MMMYHOJIOTHH, STTUJIEMUOJIOTUH U TEPAIIUN .
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B Mensckom ynusepcutere JI"peiiib 3aHMMAN Kadeapy NpOTOGHOIOTHH H
YUTaN Kype JEKIuil mo 3Toi Teme. OCHOBHBIE MCCIIEIOBaHUs ObUIM HANpPaBIICHBI HA
cosmanue in Vitro cum6Omo3a Gakrepuii ¢ OakTeprodaraMu U U3yu4eHUE CBOWCTB ITUX
OakTepuil (paroHocuTenel MIM KaK OH HMX €Ie Ha3blBaJl BTOPUYHBIC KYJIBTYPHI,
MyTaHThl. PaboTa Oblia BeImosHeHa mpu coTpyaHuuectBe B Ruth Koster Beecroit u
nokropoM Tony Rakietien.

[To muenuto [I'Opemnst “mo0oii GakTepHambHBIA MITAMM AT MYTaHTBI MOJ
Bo3feiicTBUEeM OakTepuodara. Jlaxke W TOT IITaMM, KOTOPBIA YXe SBISIETCS B
€CTECTBEHHBIX yCIOBHSIX HOocuTeaeM OakTepuodara, JacT BTOPUIHYIO MYTAIUIO MO
BO3JICCTBHEM JIpyroro bakrepuodara’.

Jns paGoTel ObUTa HCHONB30BaHa KyibTypa Salmonella  enteritidis,
XapaKTEepU3yIOIIysCs O4YeHb CTAOMIbHON BHpYyJIeHTHOCThIO. [lpu ckapmimBanuu
MbIIIaM Ha Kycouke xJsieb6a o 0,01 mi BoceMHaanaTuyacoBoi OyJbOHHON KYJIbTYpPBI
yepe3 7-12 nueit nabmoganack 100% wux rubens. IlpoBepennas udepe3 4 roaa
BUPYJICHTHOCTh OaKTEpHUil OCTagach HEU3MEHHOM.

JlJis MCKYyCCTBEHHOTO CO3JaHUSl MyTaHTa, Kak oTrMedaer J[’Dpemnb, Oo4eHb
BA)KHO MMOA00paTh COOTBETCTBYIOIIMI OakTepuodar. YeM akTuBHee OakTepruodar, Tem
pe3ye BbhIpakeHbl MOAM(PHUKAIIMU U TeM Oojiee BbIpa)K€Ha TEHJCHIUS K COXPaHEHUIO
BHOBB ITPUOOpETEHHBIX CBOUCTB. [1o/ BiusHMEM cnaboro 6akTepruodara noxydeHHbIH
MYTaHT Majo OTJINYAETCS OT UCXOJHOTO, BHOBH IMOJTYYCHHBIE CBOMCTBA HEYCTOWYHNBBI
Y 4aCTO MPEXOSIIH.

OCHOBHOI OMBIT OBLT 3aJ105keH B ekaOpe 1929 r. u 3akitouancs B CIeayIOIEM:
10 mpobupokx ¢ OynmsoHoMm (PH 7.6 He menee 10 mur) 3apakaau OJWHAKOBBIM
KOJIMYECTBOM OJHOW M TOU k€ 18-TM 4acoBOW KyJbTYypOH CaJbMOHEIUIBI, TOTYAC KE
100aBIIsIM IO OJAHOM Karie akTUBHOTO TU(O3HOro OakTepuodara U OCTABISIN MpU
KoMHaTHOU Temmnepatype. [locie HavaBiierocs Bo BceX MPOOUPKAX WHTEHCHUBHOTO

pocCTa, 4epe3 CyTKU COJAEPKUMOE BCEeX MPOOUPOK ObLII0 aOCOTIOTHO MPO3PAvHO, Yepe3
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20 nHe# 4 mpOOUPKHU OCTATUCH COBEPIIEHHO MPO3pauHbIMU, 6 MTPOOUPOK MOMYTHEIN
B pe3yJbTaTe BTOPUYHOTO pocta. /s nanpHeHmmx ombpITOB OblIa OTOOpaHa OJHA
poOUpPKa C HEKHBIM ONaJIeCHUPYIOIKUM pocToM. M3 Hee cienanu BoiceB Ha 18 yvarek
[Terpu. C Hux 6bU10 0TOOPAHO BOCEMb BAPUAHTOB MYTAHTOB, MO3AHEE TOOABUIIH €IIIe
1Ba. DTU KYJbTYpbI NIepeceBain exxeaHeBHO B TeueHue 200 nHel, a 3aTeM OJIuH pa3 B
HEJENI0 B TeUeHue JABYX JieT. Takum o0pa3oM, KakJblii MyTaHT nporien yepes 400
naccaxeil B reuenue 40 mecsaien. MccnenoBanre CBOMCTB MyTaHTOB TOBOAMIIM Yepe3
10, 100, 150 nueit u yepe3 40 mecsreB. Y HUX UCCIEAOBAIM: 1) YyBCTBUTEIBHOCTH K
UCXOJTHOMY OakTepuodary; 2) cnocoOHOCTh PUIBTPATOB X (ParoJu3aToB JIU3UPOBAThH
pa3Hble IIITaMMbl CAJIbMOHEIUT, 3) BHUPYJEHTHOCTh B OIBITaX Ha MbIIax; 4)
arrfifOTUHALMOHHYIO U arJIFIOTUHOTEHHYIO aKTUBHOCTD; 5) OTHOIIEHUE K KOMILUIEMEHTY
B IMPUCYTCTBUU U OTCYTCTBUHU aMOOIIETITOPA.

MpbI puBOAMM JIMIIB KPATKOE OMUCAHUE OMBITA, I PACIIUPPOBKU KOTOPOTO
MOTPEOYIOTCS YCWIIHS €I1l€ HE OJHOTO MKOJICHUs ucciaenonareneit. J’Opeiib aumb
KOHCTaTupoBan (akT, Kak “HoJ BO3JEUCTBHEM OJHOro OakTepuodara Ha OJMH
OakTepHaNbHBIA IITAMM MPOUCXOAUT OOpa3oBaHUE, €CIM HE OECKOHEUHOE, HO
HEOIPENICIICHHOE KOJIMYECTBO MYTAHTOB”. JlecsTh BapHaHTOB, B3STBIX O]
Ha0roicHNE, OBLITU HE €IMHCTBEHHBIMU. B X0/1€ paboThI MOSBIISIIUCH HOBBIE, HO UX HE
VUYUTHIBAIM B CHJIY (U3MUECKOM HEBO3MOXKHOCTH OXBaTUTh BCe Bapuanuu. Ha
HCCIIEIOBAaHUE TOJBKO ATUX BapuaHTOB MoTpeboBasiock okoio 6000 uwamek Ilerpwu.
CpaBHeHHE MEXIy COOOM CBOWMCTB pPa3IMUHBIX MYTAaHTOB TOKAa3alio, YTO KaxJa0e
CBOWCTBO BapbUPYyET HE3ABUCHMO OT BCEX OCTANBHBIX, M, IO cioBaMm JI’Opemns,
“mpencraBiseT coO0M aBTOHOMHOE, HE3aBUCUMOE TIeJIoe”.

Ha npoTspkeHMM OSTUAECATH TEPECEBOB  BCE  MYTAHTBI  COXPAHSUIM
PE3UCTEHTHOCTh K OakTepuodary, Ha OCHOBE KOTOPOTro ObUIM MOJydeHbl. B KkoHIle
onbiTa (40 Helenb) TOJIBKO OJMH BapUaHT COXPAaHUI YCTOMYMBOCTH K HUCXOJAHOMY

¢dary, Kak B JXKHIKOH cpene, Tak M Ha arape. Bce ocranmbpHbIe 3Ty CHOCOOHOCTH
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yTpaTUIM, OJJHAKO OTIIMYAIUCH JPYT OT Apyra U OT UCXOAHOTO IITaMMa MO KOJINYECTBY
HETaTUBHBIX KOJIOHUH B CIIOCOOHOCTH 00pa30BhIBATh BTOPUYHBIC KYJIBTYPHI.

OunbTpathl (arosu3aTOB MYTaHTOB B OTIMYUE OT HCXOJHOTO IIITaMMma
BBI3BIBAJIM 00pAa30BaHME HEraTUBHBIX KOJIOHUU Ha MITaMMax-Jerekropax. OnHako u
10 3TOMY CBOWCTBY OHU OTJIMYAIACH. Daronn3arsl JByX MyTaHTOB HE JIU3UPOBAIIH T10
OJIHOMY IITAMMY U JIBa MyTaHTa — I10 JIBA IITaMMa JETEKTOPA.

HccnenoBanrie BUPYJIEHHOCTH MMOJIYYEHHBIX IITAMMOB-MYTaHTOB 0Ka3ajl0, 4YTO
TPU WITAMMA CTAJIM MOJHOCTHIO aBUPYJIEHTHBIMU. Y JBYX IITaAMMOB BHUPYJIEHTHOCTh
COXpaHWJIACh KaK y UCXOAHOTO IITaMMa, OJIHAKO, [0 JPYTMM CBOMCTBAM OHU OT HETO
OYEHb OTJIMYAJHUCH. Y JIBYX IITAMMOB BUPYJEHTHOCTh 3HAYUTEIbHO CHU3UIACH, YTO
OTMEUYEHO M COBPEMEHHBIMH HCCIEAOBAHUSIMU TpU JieYeHUU OaxTeprodaramu
AKHUBOTHBIX [6]. VI TOJIBKO OMH MYyTaHT OKa3aJICsl CIIOCOOHBIM BBI3BaTh XPOHUYECKYIO
00J1e3Hb.

Bo3HUKHOBEHHE BTOPUYHBIX KYJIBTYp NHpU HHOEKIUOHHBIX 3a00JEBAHUSIX
HEPEAKO MPUBOJAMT K 3aTSHKHOMY XpPOHUYECKOMY TeueHHIo Oose3Hu. He uckimoueno,
YTO ONPEEIICHHYIO POJIb B 3TOM IPOLIECCE UTPAET U CaM XO3sIMH (YEJIOBEK, )KUBOTHOE).

MBI He TPUBOUM PE3yJIbTaThl OCTATbHBIX CBOMCTB MYTAHTOB, HO U B HUX OY€Hb
BBIpOKEHA BapuadeNnbHOCTh. J[’Dpeib yKa3bIBaj, YTO OH TOJIBKO KOHCTAaTUPOBAI
(bakTbl, HO “yrayOJeHHOE M3Y4YEHUE YCIOBUM BO3HUKHOBEHHS MOAOOHBIX MYTAHTOB
MOXET MOKa3aTh, B YEM 3aKJIIOUAETCS 3aKOHOMEPHOCTh BO3HUKHOBEHHUS 3TUX HOBBIX
CBOICTB”.

B 1950 r., cnycrs ron mocne koH4UMHBI [[’Openns, uccaenoBaHus TPYNIBI
JIrBoBa B [Tapmke mponmin cBeT Ha 0Opa3oBaHKEe TakuX MyTaHTOB [7]. B oTinuue ot
JUTUYECKOTO TMHKJIa, Korja Oakrepuodar, TPOHUKAs B MHUKPOOHYIO KIIETKY,
paspyuiaer ee, BOCIPOU3BOs cebe Mmoi00HbIe (aru, mpu JU30reHuu OakTepuodar

OCTaeTcsi B MUKPOOHOHU KIIeTKe, PparMeHTHUPYsICh B XPOMOCOMY WJIM MPUCYTCTBYS B
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BUJE TUIa3MHIbl. Takoe JaTeHTHOE CyIIecTBOBaHME OakTepuodara Ha3bIBaIOT
npodarom, a 6akTepun HaroHOCUTENN — JIN30TEHHBIMHU.

JI’Opennb HUKOTJIa HEe MCIOIb30Ball TEPMUH “TU30TeHHbIE” OAKTEpHUH, U HA TO
ObuTM cBOM TpUYMHBL. Bce Hawanmoch co cTpaHHOW OmMUOKU. J[MPEKTOp WHCTUTYTa
ITacrepa B bproccene mnaypear HoOGeneBckoit mnpemun 3a 1919 rox, bopne
3auHTepecoBacs myonukanusamu [’ Ipemia. OH HanpaBUIil CBOETO MOMOIIIHUKA Ynyka
B [Tapwx k JI’Dpertro 3a KyinbTypoii E.coli. B ato Bpems /]’ Opemns 6611 B UHIOKHTAE,
HO OH OcTaBuJ Oaktepuodaru I pasziayd, eciid KTo monpocuT. OHM CTOSUIH B
XOJIOIUJIbHUKE JTaO0OpaTOpUU MPUBUBOK B OJJHOM IITATUBE C KYJIbTypaMHU MUKPOOOB.
Yuyka, KOHEUHO, BUEN Mpo3pauHble NpoOupku. “OH, 0€3 COMHEHUs, BEpui, -
BCIIOMUHAET J[’Opesuib, - 4TO peyp Iula O XOpOILIEH IIyTKE, HaJ KOTOpPOMl Bce eIle
cMmesuicst Bech mup”. OH B3suT MyTHYIO TpoOupky c¢ Haamucekio “Coli kappe”, urto
O3Hauajo, “KMUILIEYHas Majlouka, 3apakeHHas Oakrepuodarom”. B 310l ke npodbupke
HaxoJuJcs 0akTeprodar, K KOTOpOMY 3TOT MHUKPOO MpHUOOpet ycToMunBocTh. Takue
KyJabTypbl [[’Openins Ha3Bajd BTOPUYHBIMHU WIH “‘HOCUTENsIMU (ara”’, MyTaHTaMH U
OCTAaBJISUT UX JIJIs1 pabOTHI.

bopze BBeI 3Ty KylnbTypy MOPCKOM CBUHKE, Kak numeT J[’Opemts u “...Hamen
TaM TO, YTO BBEJ, caM He 3Hasg 00 3ToM. [IpeneOperas Bcem, 4To s OMyOIMKOBAJ, OH
ceNian W3 3TOT0 TOPOIUIMBOE 3aKIIOYEHHE, YTO pPa3pylleHHe OakTepuil BHI3BAHO
MIPUHIUIIOM, HAXOISIIMMCS B CAMOM XKHUBOM opranuszme” [1].

B Tom xe 1920 1. bops u Unyka ory6IMKoBaIy MOJIYYSHHBIC MU PE3YJIbTATHI.
Crynenr bopne, Anape ['panus, OThICKad HUKEM HE 3aMEUYEHHYIO PAHEE CTAThIO
Tyopta ot 1915 1. 0 CTEKIIOBUIHOM NEPEPOKIECHUN MUKPOKOKKOB. TyOpT BBIABUHYII
JB€ BO3MOXXHBIE THIIOTE3bl, OOBIACHIIOIIME H3TO sBJIEHHE: (EepMEHTATUBHAsS
AKTUBHOCTb CaMOM OaKTEpUU MU BUPYC OAKTEPHHU.

bopae u ero KoJjulern cTajad pa3BUBATH IEPBYIO KOHLEIMIHIO, YTO JIM3MC

OakTepuil BbI3BaH caMOCTUMYyJUpymMMcs (epMenTom Oaktepuil. M Hauvamuch
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6eckoneunsle ae0athl [5]. Bonpoc o npupoae 6akrepuodara, BcnomuHaeT [’ Opesib,
“CTOsI Ha MOBECTKE AHS Bcex Jjabopatopuil mupa”. He MeHee xapkue cropsl
HaYaJIUCh M O MPUOPUTETE Ha OTKpbITHE OakTepuodara. [1o aTomy nmoBoxay I’ Ipemb
npuBeN BbicKa3biBaHue [lactepa, 4TO OTKPBITHE MPOXOIUT Uepe3 Tpu ¢asbl: BHAYAIIS
TOBOPST ‘“3TOr0 HE MOXKET OBITH”, 3aTeM ‘“3TO HE ero”’ M HaKOHEIl, ‘“3TO OBLIO TaK
MPOCTO, YTO KAXKJIbIA MOT 3TO HaTh [1].

B 3arsHyBIIeMCsI Ha IEeCATHICTHS CTIope O mpupojne OakTepuodara riaaBHbIM
ObLT Bompoc: 6akTeprodar *KUBOE CYIIECTBO WIH HE KUBOE. B 3TOM MPOTUBOCTOSHUU
aBTOPUTET HOOEJIEBCKOIO Jlaypeara MpeBaIMPOBAIT HAJl 3PABBIM CMBICIIOM.

DTO nocaaHOe HEAOpa3yMEHWE NMPUBEIO K TOMY, YTO TJIaBbl MO JU30T€HUU
OakTepuil Bo Bcex MoHorpadusx nmo O6akrepuodary [7-9] HaumHAIOTCA C ONUCAHUS
uccienoBanuii bopae u Unyka ¢ kynbTypamu E.coli, “BbiieneHHBIME W3 TIPUPOTHBIX
HMCTOYHHUKOB”, KOTOPBIE YaCTO cojepxaT OakTeprodar, UHBIMU CIOBaMH ‘SIBIISIOTCS
JIU30TEHHBIMH (T.€. 00J1aJ1al0T CIOCOOHOCTHIO BBI3BIBATH JIU3UC OakTepuit)” [10].

Ho Ob11 B 3TOM UCTOPUHU U MOJIOKUTENbHBIA MOMEHT. Kak orMeuaet JI’Dpenib:
“oTHOIIEHUE K OakTeprodary Hauaso MEHAThCS K KOHIYy 1920 roma”, T.e. ¢ MepBbIX
nyonukanuii bopue.

C ortkpeitueM sm3orenud (1950 r.) Oakrepuodarum cramu JE€TUTh Ha
BUPYJICHTHBIE, BBI3BIBAIOIIME JIU3UC OAKTEPU U YMEPEHHBIE, CTIOCOOHBIC BBI3HIBATH U
nu3uC OakTepud W COXpaHAThCS B HUX B Bujae mnpodara. Bpsn nu Ov1 [’Dpenin
COTJIaCWJICSI C TaKUM pas3felieHHueM OakTepuodaroB, Belb BCE €ro HAOJIOJACHHS 3a
O0aktepuodaramu mpoTuUBOpedaTr TakoMy BbiBoay. Jla yxke u CteHT [8] HEe cumTan
TaKyI0 KJIaCCU(DUKAIUIO YIOBICTBOPUTEIBHOM: “OTCYTCTBHE JIUTHUECKOU PEaKITNH, -
MIUIIET OH, - OBITh MOXKET, YKAXET TOJIBKO Ha TO, YTO JIsl Hero (6akTepuodara) 10 Cux
op HE HaljeH TNOAXOMAIIMNA  MmTaMM  OakTepuil WM MOJIXOJSIINE
AKCIEPUMEHTANIbHbIE YCIOBUS . Takoe k€ MHEHHE BBICKA3bIBAIOT U COBPEMEHHBIC

ucciacaoBarciin: “raKk Kak HCU3BCCTHO, CYIICCTBYCT JIM YCTKOC IOCJICHUC MCKIY
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JU30TCHHBIMA U JIUTUYECKUMH (haraMyd B MPUPOJE, W TMOKAa HEAOCTYIHBI CTPOTHE
KPUTEPHUH JJIs1 OBICTPOTO W HAJEKHOTO OTIMYHSI BUPYJICHTHBIX ()aroB OT YMEPEHHBIX
[6].

Korma peur wumer o nuTHueckoM IWKIe, OakTepwodar BBICTyMaeT Kak
0e3yCIIOBHBIH Mapa3uT, CIIOCOOHBIN CYIIECTBOBATH JIUIIIb 32 CUET KUBBIX OakTepuil. Ho
B COCTOSIHMU Tipopara OH BCTymaeT B CUMOMOTHYECKOE OTHONIEHHE C MUKpPOOHOMU
kieTkoil. Kak oTmeuaer Amamc “au30reHus CrocoOCTBYET BBDKMBAHHMIO M (ara u
KJIeTKU-x03suHa” [7], a 310 yxe cumOuos. Ilo oOpasHomy BeIpaxkeHuto CTeHTa
“Oaktepuodar He Bcerga pyOUT CyK, Ha KOTOPOM CHAMUT’, U OTOXIECTBIISIET
JIU30T€HHOE COCTOSTHUE OaKkTepuii ¢ cuMOro3oM [8].

CumOno03 MIMPOKO pacnpocTpaneH B mpupoge. “CumOuos Oakrtepus-
O0akrepuodar, - nmmer J[’Opemwrb, - €CTh JMIIb YacTHBIA  clydail
0011e0MOIOTUYECKOTO U MTPEKPACHO U3YUYEHHOTO OOTaHUKAMU SIBIICHUS .

Knaccuueckum mnpuMepoM cumMOHO3a SIBISIOTCS JIMIIAWHUKHA, Y KOTOPBIX
BIEPBBIC OBLIO OOHAPYXEHO JTO SBICHHE. B JNUIIAWHUKAX COXUTEIHCTBYIOT
Bojlopociii U Tpubbl. MMeHHo 3ToMy cumOuosy JI’Opemnb ynensieT OombIoe
BHUMaHHUE B CBOUX BOCIMOMHUHaHMSX [1], XOTa B MOHOrpaduu MpPUBOJUT U APYTHUE
npumepsl cumouo3sa [4]. ITo ero cioBam: “CaMbIM mpUMeUYaTEIbHBIM SIBIISIETCS HE CaM
(aKT COXHUTENbCTBA JBYX JKUBBIX CYIIECTB, & T€ PE3KUE TNEPEMEHBI, KOTOPHIC
BO3HUKAIOT B CBOMCTBax JBYX *HUBBIX OCOOEH, BCTYIMAIOIIUX B CUMOHMOTHYECKYIO
cBi3b . OmnMCcaHHBIE BBIIMIE ONBITHI J[’Opennas Mo HCKYCCTBEHHOMY CO3JIaHMIO
CUMOUO030B OakTepusa-OakTeprodar (WM Kak OH UX Ha3bIBaJl, MyTAHTOB) U U3YUYEHUIO
UX CBOMCTB SIBJISIFOTCSL IPKUM MOATBEPKACHUEM 3TOTO BBIBO/IA.

[TopaxkaeT ynuBUTENbHAsI NMPO30PIUBOCTh [[’ODpeisi U yMeHHE BBICTPauBaTh
JIOTUYECKYI0 CBSI3b, JaXe pacrojaras HHOTJa CpPaBHUTEIBLHO HEOOJBIITUM
KOJINYECTBOM SKCIEpPUMEHTaNbHbBIX NaHHbIX. Korna B 1911 roay J[’Opemib BiepBbie

HaOyo1an 3a 00pa30BaHMEM CTEPUJIBHBIX IIAITEH HA ra30HE arapoBOM KyJbTYpPBI
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KOKKOOAIMJIIBI, OH MOyMal “dTO CKOpee BCEr0 HACTOSIINN NaTOr€HHbBIN MUKPOO AJis
capaHyd ObLT COBCEM HE KOKKOOAalWsula, HO JAPYrol MUKpoO, OYeHb MaJieHBKUH,
nH(pa-BUIUMBIN BUPYC, KOTOPBIM MPUCOSAUHSIIETCS K KOKKOOAaIam”.

Y AMBUTEIHHO MTPO30PIUBLIM SIBIISETCS BhICKa3biBanue |’ Ipemts o pepmenTax:
“Sl Oob1 mepBbiM (B myOnumkauuu 1925 ronma “3amurta opraHusma’), KOrjaa Bce
rUNoTEe3bl ObUTH 0€CIOe3Hbl, OTMETUJI, YTO METCHUH, TPUIICUH HE MOTYT J€HCTBOBAThH
Ha JKUBYIO TKaHb. J[Jisl uX JEHUCTBUSI HYKHO MPEIBAPUTEIIBHO 3TH KJIETKH YMEPTBUTD.
MukpoObl, KOTOpBI€ BBIACIAIOT (PEPMEHTHI, AaHAJIOTUYHBIE TPUIICUHY, SBISIOTCS
canpoduramu... Ho MUKpOOBI, KOTOpbIE CHOCOOHBI BBIAEHATH (DEPMEHTHI, OYEHb
OTJIMYHBIE OT TMEPBBIX, KOTOPHIE sI HA3BaJl IMATOTC€HHBIMH, KOTOPBIE aTaKylOT U
MOpakaroT KUBBIE TKAHU, TOJIBKO 3TH MUKPOOHKI SIBJISIOTCS MaToreHHbIMK ™ [3].

CpaBHuBasi BUPYJIEHTHOCTb OakTepuodara ¢ BUPYJICHTHOCTHIO MATOIC€HHBIX
Oakrepuii, [I’Opeias oTMeUYaeT, YTo MO MPUPOJE CBOEH OHU aHaloruuHbl. OTCro/a
MOYXHO CJIeJIaTh BBIBOJA: TOJBKO T€ MHUKPOOBI SIBJISIIOTCS MAaTOI€HHBIMHU, KOTOPBIC
00beIUHSIOTCS ¢ OakTeprodarom, 4To U MOATBEPAUI OTKPHIThIN DprumanoM (1951 r.)
(heHOMEH TOKCUT€HHOW KOHBEpCHMH y Bo30Oymutens gaudrepun (mepexon
HETOKCUT€HHOW KYJIbTYphbl B TOKCHUIE€HHYIO TPHU JIM30TCHHU3ALUHU OMNPEACIICHHBIM
¢darom u, HAOOOPOT, yTpaTa TOKCUTEHHOCTH MPU U3JIeUueHuu OoT mpodara) [7]. DToT
(deHoMeH ObUT HEOAHOKPATHO BOCIPOM3BEACH IPYTUMHU HCCIENOBATEISIMUA, U HE
TONBKO sl nudTepuu, HO M JJs Bo3OyauTened OoOTyiau3Mma, CTapUIOKOKKA,
CTPENTOKOKKA, KHIIEYHOW MaJO4YKH, XOJEPhI, cadbMOHEI. M ¢ KakAbIM ToAoM
KOJIMYECTBO MAaTOT€HHBIX MUKPOOPTaHU3MOB, Y KOTOPBIX Takasl CBsI3b OOHapyKeHa,
MOCTOSIHHO TOMOIHsAETCS [6].

be3 npusHanus, kKak HeocIOpUMOro ¢akTa TOTO, YTO MATOTEHHOCTh OaKTepuit
CBsA3aHa ¢ OakTepuodaramu, U IPOLECC ATOT 3aTParuBaeT HE TOJIBKO MEPEeMEIlECHUE
TE€HOB, HO U CO3/Ia€T JIMHAMUYECKOE PABHOBECHE, pEArHPYIOIEe KaK Ha BHYTPEHHHE

TaK ¥ Ha BHEIIHHE (PAKTOPbl, HEBOZMOXHO OOBSICHUTH MHOTHUX OCOOEHHOCTEH Kak
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0os1e3Hel Tak ¥ AMUAEMHUN (Ce30HHOCTD, IIUKINYHOCTD, CIIOHTAHHOE BBI3I0POBIICHHE)
[11].

JI’Opennb  TpPUBOAMT  BBICKa3bIBaHUA pyccKoro Ooranuka EneHkuHa:
“KoHuenuus npoYyHOro COOTHOLIEHUS CHJI B CUMOMO3€ JIOJKHA OBITh 3aMEHEHa
KOHIIETIIIMEH HEyCTOMYMBOIO paBHOBecusa. JIBa acCOIMUPOBAHHBIX OpraHU3Ma
pearupyioT pasziiMyHO Ha YCJIOBUS BHEIIHEW Cpellbl U Ha UX HU3MEHEHHUs. OTU
MOCJICAHNE HE OJMHAKOBO OJIATONPHUATHBI i1 000MX CUMOMOHTOB...B 3aBUCUMOCTHU
OT OOCTOSITENBCTB WM OJWH WJIM JAPYrOoM M3 HUX OyIeT IOMUHUPOBaTh. OTHU
M3MEHEHUS JOJDKHBI OCTABaThCSA B Ipeneiax, MO3BOJIAIONIMX CYIIECTBOBATH 0OOUM
OopraHu3Mam’.

Paborass ¢ BTOpUUYHBIMH KyJbTypamu, [I’Opeio NpuxoAausioch HaOI0AATh
CaMONpPOU3BOJIbHBIN JHu3uc Oakrtepuid. Jla W cTepwiibHbIE MATHA HAa arapoBbIX
KyJIbTypax KOKKOOAIUIII, BEPOSATHO, ObUIH BBI3BaHBI MHIAYKIUPYIOIMKUMH (PaKTOpaMu
Ha JIM30T€HHbBIE KYJIbTYPHI.

OH numer: “MHorga moj BIMSHUEM MPUYMH, €II€ HE BBISICHCHHBIX,
OakTeprodar MOXXET Pe3KO MOBBICUTH BUPYJICHTHOCTb MO OTHOIICHUIO K OaKTepuu
(haroHOCUTENIO U BBI3BATh B3PHIB aKTUBHOTO Mpoliecca 0akTepuodarun’.

B nu3oreHHbIX KynbTypax CBsi3b OakTepuil ¢ mpodaroM MOKET UMETh Pa3HYyIO
CTerneHb MpoyHocTu. He 3To M JOMmKHO OBITh MOJOKEHO B OCHOBY KJIacCU(UKALIUU
OakTepuil Ha yCIOBHOMATOreHHbIE (y KOTOpPBIX 3Ta CBSI3b OYEHb JIaOWibHA) U
naToreHHsle (C MPOYHOM CBA3bIO). Jla M cama rpaganus (akTopoB MAaTOr€HHOCTU
JI0JI)KHA OCHOBBIBATHCSI HA CBSI3U OakTepuil ¢ (harom, a TakKUX JAHHBIX y’K€ MHOTO [6].

N3 Bcex mpobiieM COBpEMEHHON MUKPOOHOJIOTHH W3YUYEHUE CBSI3H OAKTEpUU C
O6akTeprodarom 6€3yCIOBHO SBISETCS KIIFOUEBOU MPOOIEMOIA.

JI'Openne numet: “B npupoae OakTepuu €XEMHHYTHO CTaJKHBAKOTCS C
HOBBIMH pacamu OakTeprodaroB U MHOXKXECTBEHHBI CUMOMO3 YPE3BHIYAMHO YaCTOE

aByieHHe. bakTepuu CTaHOBATCA HOCUTESIMU Pa3HbIX (aroB, MPUYEM KaXKIbIii HOBBIM
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OakTepuodar, HaclIauBaIOUIMIICS Ha NPEIIIECTBYIOUMI CHUMOHMO3, BBI3BIBAET
00pa30BaHHE HOBBIX BAPUAHTOB .

[To muenuto 1’ Dpeiis, He CylIecTBYeT OaKTepuil, K KOTOPBIM HElb3s ObLIO Obl
BBIJICIUTh C OOJBIICH WJIM MEHBIIECH JIETKOCTHIO BUPYJICHTHBIA OakTepuodar, 3a
UCKJIIOUCHUEM MMHEBMOKOKKA, MEHUHIOKOKKA, TOHOKOKKA U TyOepKyJIe3HOH MajJouKH.
YcroituuBbie K JedcTBUIO OakTepuodara ¢GopMmbl OH Ha3bIBal ‘‘HACIIEICTBEHHBIMU
HOCHUTEISIMHU OakTepruodara’.

OCHOBHBIM YCIIOBHEM YCHEHIHOTO MPOBEACHUS OIBITOB MO HCKYCCTBEHHOMY
CO3/IlaHUI0 CUMOHMOHTOB (OakTepusi-OakTeprodar) J[’Ipeiib cuutail UCIOJIb30BAHUE
“YyABTPavUCTBIX KYJIBTYp MUKpPOOOB, HE sBJsAtouXxcs paronocutenamu. Ho yxe To,
YTO B35ATas UM KYJbTypa MAaTOr€HHAsl, 1aeT OCHOBAHUE CUMUTATh €€ JIU30T€HHOM, T.€.
Hecylled mpodar M, BO3MOXKHO, HE OJMH. 3HAYUT B ATOM YpPaBHEHHUU HE [BA
HEU3BECTHBIX, Kak noxarain J[’Opemib, a Heu3BecTHOE KonuecTBO. OTCro1a Takoe
MHOrooOpasue BapuUaHTOB, €Clid “He OECKOHEYHOE, TO HEOINPEJEIEHHOE U ATO He
CpPaBHUTCS C omnblTaMd MeHzens, KOTOpbIi W3 JBYX OCOOEH MOJIy4Yusd BOCEMb
BApUAHTOB.

Jns omnpenenenuss Hanuuusg B Oaktepusix (ara J[’Opemib HCMOIb30Ba
JICTEKTOp — acloporeHHyo KynbTypy B.megatherium, oOnanmaromiuii upe3BbIYaliHO
BBICOKOW UYBCTBUTEIBHOCTBIO K JIEHCTBUIO JIM3UHOB, BBIICIAEMBIX OAKTEpUO(paraMu.

Meron 3akmoudanicss B cienyromem: Ha 4damku l[letpu ¢ arapom mumpokoin
IIOJIOCOM HAaHOCWUIM 24-X 4acoByH KyJlbTypy Merarepuu. lloceB moacymmBaiyd B
TepMOCTaTe. 3aTe€M KOHYUKOM IUIATHHOBOW UIJIBI C UCCIENYEMOM KYJIbTYPOU Kacaauch
IeHTpa moJiockl Ha arape. MukyOoupoBanu 18 wyacoB. Ecnmm Touka HaHeceHHOU
HCIBITYEMOH KYJIbTYphI Obli1a OKpYyKeHa 00HaXEHHBIM MOSICOM, 3HAUUT, UCIBITYEMbIN
mTamMM cojepxan ¢ar, BblpaOaThIBAIOIIUN JTU3UH. “YIbTpauucThle OaKTEpUM’”’, MO
onpeneneHuto JI’Opeiis, He 1ar0T Ha BBIPOCIIEM CJI0€ METaTEPUU HUKAKUX BUIMMBIX

HU3MEHEHUU.
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OOcnenoBaHre 3TUM METOJOM CTA(PHIOKOKKOBBIX IITAMMOB IOKa3ajo, 4YTO
3HAYUTEIIbHOE MX KOJMYECTBO ABISAETCS (aroHocUTensiMU. [IHEBMOKOKKH Bcex
YEThIPEX BHUJIOB, TaKXKe IPEACTaBIAIOT CcoO0OH cuMOMo3 Oaktepuii ¢ ¢arom (B
“yIbTPAUYUCTOM’’ COCTOSIHUM B IPUPOJIC HE U3BECTHBHI).

JI’Opemnp uccineaoBan asa mrTamma S.enteritidis (MMErOMX HACHTHYHOE
npoucxoxjaenue). OauH I[ITaMM, KOTOPBIM OB HCMONB30BaH Jisi  3aKJIAJKU
OCHOBHOTO OIbITa MO CUMONO3y M3 aMEPUKAHCKOW KOJUICKIIMU TaMMOB, 30 JIeT HU
pa3y He ObLI MPOBEJIEH Yepe3 OpraHu3M KHUBOTHOTO, a Ipyroil mramMm u3 [laprxkckoro
nHctutyta llacrepa, Ha3piBaeMbIl Takxke “Bupyc JlaHn4a”, npenocTaBiIsiEMbIN
HACEJICHWIO JJI1  MCTpeOJieHUus MbIlled M Kpblc, M3/AaBHA IpeTepreBall
MHOTOYHMCJICHHBIE ITACCaXXU 4Yepe3 OpPraHu3M MBIIIEW I MOAJEPKaHUS BBICOKOU
CTENEHU BUPYJEHTHOCTH. Eciu mepBblil mitaMM ObUT “yIbTPAayUCTBIM, TO BTOPOU
ABJISLIICS. HOCUTENEM (para. DTO HCCe0BaHNE BCKPHIBAET MHTEPECHBIN (PAKT: Maccaxu
MUKpPOOHBIX KYJbTYp 4Yepe3 *XUBOTHBIX, NMPUMEHAEMbIX cO BpeMeH llactepa mis
MOBBIILICHHS] BUPYJIEHTHOCTU OaKTEpHUil CBOJATCA K CO3/IaHUIO CUMOMO03a OakTepuil ¢
OakTeprodaramu, KOTOpPHIE BCEra MPHUCYTCTBYIOT B JIIOOOM >KMBOM OpTraHU3ME.
Kcratn, [I’Opemns wucnons3oBan 3ToT Metod B 1911 r. miug mnoBbleHus
BUPYJCHTHOCTH KOKKOOAIMILI, TPOBOJASI UX MHOIOKPAaTHO Y€pe3 OpraHu3M CapaH4u
[1].

B HacTosiiee Bpemsi U1l MPOBEPKU “UUCTOTHI” OaKTepHil (OTCYTCTBUE B HUX
npodara) HCMHOIB3YIOT MeTon WHAYKIMH (MutomunH C, yibTpaduoseToBoe
obOnydyeHue, pamuanuss v ap.). OgHako, Kak ucnosib3yeMbid JI'Opemnem meton
JIeTEKTOpa He TMO3BoJIWI eMy oOHapyxuTh Qar y S.enteritidis (CIIIA), a tak xe y
XOJIEPHOTO BUOPHUOHA, MOKHO MPENIOJIOKUTh, YTO U MHAYKIIHS HE BCETa MO3BOJISIET
BBISIBUTH CKPBITHIN TTpodar.

B nmo6oMm cityuae, Korna peub UeT 0 CHHTE3€ OMOJIOTUYECKU aKTHBHBIX BEIIECTB

MUKpoOamu (OaKTEepUOLMHBI, aHTUOMOTHKU, TOKCUHBI, (DEpMEHTHI MaTOT€HHOCTH,
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(UTOTOKCHHBI, BUTAMHMHBI) W JAPYTUX MPOLECCOB CIEAYyeT IMojaraTh, 4Tro 0e€3
OaxTepuodara 31ech He 000IUIOCH.

B cumb6uo3e 6akrepus-6akrepuodar 6akTeprun pacIIupsitoT CBOU BO3MOKHOCTH
3a CYeT MpHOOpeTeHUs HOBBIX T'€HOB, a OakTepuodar HaXOAUTCA TOJ HaAEKHOU
3amuTol. MHOTOYHMCIEHHBIMUA — HcclieqoBaHusiMu  J[’Opemtb  gokasan,  4To
O0akTeprodar mpuUCyTCTBYET TaM, I/I€ €CTh €ro X035MH, KaCaeTCsl JIU ATO OKPY>KaOIIeH
CpeIIbl WIIH KUBBIX OPraHu3MOB. B Tex obnacTsx, riae Ha NpoTshKeHUH 2-X JIET U Ooee
He ObuIo mTHYbero THuda, 6apOOHBI, XOJephl, OakTepruodara K HUIM OOHAPYKUTh HE
ynaBanoch. Bo3aMOXXHO, OH afanTupoBajcs U HalleJd HOBOTO xo3siuHa. CrocoOHOCTH
OakreprodaroB K anantandu Oe3rpaHWYHBI M Bce wuccienoBanus  [['Opemns
MOJITBEPKJAIOT 3TO.

JI’Opennbp oTMEUaeT, YTO TaKOM HW3MEHYMBOCTHIO, Kak Oakrtepuodaru, He
oOnazaeT HU OJIUH KUBOM opranu3M. B Hauasne cBOMX Hccie0BaHUI OH pasziai psiay
OakTeprosoroB o0pasiubl ogHOro U Toro xe lllura-6akrepuodara. Yepe3 HECKOIBKO
JIET OH MOIMPOCHJI OT HUX T€ K€ camble OakTeprodarn u yoeausics B TOM, YTO UX
CBOMCTBA OYE€Hb OTIMYAIUCH KaK JPYT OT APYra, TaK U OT MEPBUYHOM pachl, KOTOPYIO
OH coxpaHul [4].

['oBopst 0 cumbuose Gakrepuit ¢ OGakrepuodaramu JI’Opennb oTMeyan, 4To
“MyTaHTBbl Pa3HOOOPA3HOM BUPYJCHTHOCTH JICTKO BO3HHKAIOT Kak iN Vitro, Tak u in
vivo. O npuBoauT naHHble mpodeccopa Perrepa, kotopsiid HaOIOMAT TIOSBICHHE
cumbuo3oB  S.pullorum B ecTecTBeHHBIX yCIOBHAX. KX BHPYJIEHTHOCTh PE3KO
OTIMYaIach OT MCXOMHBIX INTaMMOB. MHOTHE U3 HHUX OBLIM TOJTHOCTHIO
aBUPYJICHTHBIMU .

JI’Openny numier: “Bce 3Tu B3MsiABI HA BO3pacTaHUE U TMOHMXKEHUE
BUPYJCHTHOCTH, Ha Mepexoa WHPEKIUU B XPOHUYECKYI0 (OpMY TOJIKHBI Ka3aThCs

CMCJIBIMHM, HO OHH C MOJTHOM SICHOCTBIO BBITCKAIOT U3 OKCIICPUMCHTAJIbHBIX CI)aKTOB”.

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 4. HEALTH SCIENCES AND MEDICINE

75



PaGoter  JI’Opersis mpou3Bedd HACTOSIIYIO PEBONIOIHUI0 B YYEHHH OO0
WH(PEKIMOHHBIX 3a00JIEBAHUAX, SMUAEMUIX U poiau UMMyHutera. OH BBl B 3TU
IPOIECCHl TPETHETO yUacTHUKA — OakTeprodar u pa3paboTan HOBBII METOT JICUCHUS
— (arorepanuto. Parorepanuto J[’Opemnts paccMaTpuBall KaK HMCKYCCTBEHHO
BOCTIPOM3BEJICHHOE €CTECTBEHHOE BhI3fopoBieHue [4]. Bce ero mccnemoBaHus mo
dary yOemuTeNbHO CBUICTCILCTBYIOT O TOM, 4YTO HENb3s paccMaTpuBaTh
MUKPOOPTaHU3MBI OTAENIBbHO OT (aroB. CuMOno3 6aktepuu ¢ Oakrepuodarom — 3To
€CTECTBCHHOE MPHUPOJHOE SBICHUE W CKOpPEE HOpMa, YeM HCKIIOYCHHE, U UM TOXKE
MO>KHO MCKYCCTBEHHO YIpaBisiTh. Hajo momarate, 4To yriayOieHHOE U3YYE€HHE ATOTO
ABJICHUSI HE TOJIBKO OTKPOET HOBBIE IMOAXOAbl K JIEYEHHIO, MPO(UIAKTHUKE
MH(EKIMOHHBIX 3a00JI€BaHUM U MIPETOTBPALICHUIO SMTUEMUM, HO U ITO3BOJIUT MOHSTH
CKPBITBIE TIOKa OT HAC TaWHBI KU3HEHHBIX sBIECHUN. W CTOMT MOBHUMAaTENIbHEE
OTHECTUCh K BbICKa3piBaHuio JI’Opemisa: “Ham kaxercs, 4To eciu HU3ydyeHUE
AJIEKTPOHA, HAUMEHBIIIETO BO3MOKHOTO KOJIMYECTBA BEIIECTBA, MPUOIU3HIO PU3NKOB
K YSCHEHUIO CYIIHOCTHM MaTepuu, TO YriayOJIeHHOe wu3ydeHue Oaxtepuodara,

AIIEMEHTAPHOTO CYIECTBA, IOMOKET 0AKTepHUOJIOraM MOHITh MEXaHU3M KH3HU .
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Abstract: The use of 2,4-D herbicides in agriculture leads to contamination of soil, fodder
and food products with polychlorinated compounds (dioxins). Based on the calculations of daily
intake of dioxins in the human body with food and water, the risk groups of the people most exposed
to them have been identified.
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AnHoTanus: Vcronp30BaHUE B CETHCKOM XO3SMCTBE TepOUIIUIOB TPyl 2,4-J1 TpUBOIUT
K 3arp4a3HCHUI0 ITIOYBbI, KOPMOB U IMPOAYKTOB INHUTAHHUA IMOJIUXJIIOPUPOBAHHBIMHU COCAWHCHUSIMU
(IH/IOKCI/IHaMI/I). Ha ocHoBannu IMPOBCACHHBIX PACYCTOB CYTOYHOI'O IOCTYIUICHHA AOWOKCHUHOB B
OpraHu3M 4YcCJIOBEKa C TMPOAYKTAMH IIUTAaHUA U BO,[[OI71 BBIABJICHBI T'PYIIIBI PHCKa Hmﬂeﬁ,
moABCPTraroInXCs HaPI6OJILIHeMy ux BO3ZI€I>'ICTBI/IIO.

KinmoudeBble ciioBa: l"ep6I/ILII/II[BI, AUOKCHUHBI, 3aI'PA3SHCHUC ITOYUBbBI, IPOAYKTHI IIMTAHUA.

CymiecTBeHHOE YBEJIIMYECHUE CENBCKOXO3SMCTBEHHOU MPOAYKIIUU
o0ecreynBaeTcs 3a CUeT NPUMEHEHHS B CEJIbCKOM XO35MCTBE XMMHUYECKUX CPEJICTB
3allUTHl PACTEHUN OT BpEAMTENIeH, COPHAKOB, Oose3Hel. Hanbombiyro omacHOCTh
JUIMTEJIbHOTO COXPAaHEHUs B OKpYXKaloUlell cpefe M 3arps3HeHHs ee OOBEKTOB
MPEJICTABISIOT CTOWKHE K BO3JCHCTBUIO PAa3lMYHBIX (PAaKTOPOB MECTUIUIBI, B TOM
YHCIIe XJIOPOPraHUYECKHE, a TAKXKE IIUPOKO HUCIOJIb3yeMble TepOULIUbl Tpysl 2,4~
. B pesynbrate BIMSHUS CHEHU(PUUYECKUX TMPUPOTHO-KIMMATUYECKUX YCIOBUH,
repOUIHIbI MOTYT OJIHOBPEMEHHO MONaAaTh B BOAY M BO31YX, MOYBY U NPOJIYKTHI
nutanus. KpoMe Toro, atm XjopcoaepiKaliue BelecTBa COAEPKAT TUOKCUHBI WIIU

SABJIAIOTCA UCTOYHUKOM AJISI UX O6p3,30BaHI/I$I.
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[To rurnennueckoi kinaccuukauy Npou3BOAHbIE PEHOKCUYKCYCHOM KHCIOTHI
OTHOCATCA K YMEPEHHO CTOMKUM nectuiuaam. CaMa KHCIIOTa U €€ COJIH,
npu ao3ax oOpaboTku 1-3 Kr/ra coxpaHstoTcs B MmouBe 1-2 mecsia, a npu Oosee
BBICOKUX (2—6 kr/ra) — 1m0 4 mecsieB. PasnokeHne repOWIMIOB MPOUCXOIUT IO
BJIMSIHUEM ITOYBEHHBIX MUKPOOPIaHU3MOB, U CKOPOCTb €T0 3aBUCUT OT TEMIIEPATYPHI,
THUIIA MTOYBBI U JPYTHUX MHOTOUYUCIICHHBIX (PaKTOPOB.

[Tpu cunrese 2,4-]1 ucnonwiyercs 2,4-muxnopheHo, peakius MPOBOIUTCS 110
BBICOKOTEMIIEPATYPHO TEXHOJIOTMU, W O0Opa30oBaHUE 3HAUYUTENBHBIX KOJIMYECTB
MOJIMXJIOPUPOBAHHBIX AUOEH30MapaInoKCUHOB U quben3odypanoB (ITXJJ] u IIX D)
HEHM30€KHO. DTO CBA3aHO C TEM, 4YTO JaXe IMpPU CTPOrOM BBIICPKUBAHUU
TEXHOJOTUYECKOTO pErIaMeHTa COACPKAHUE MPOAYKTOB EPXJIOPUPOBAHUS BEIIUKO, U
OHO PE3KO BO3pAaCTaeT MPHU TEXHOJOTMYECKUX HAPYIICHHUSX. AHAIN3 TEXHUYECKOIrO
2,4-1X®D, ucnonbzyemoro Ha 10 «Xumnpom» (Yda), sto moarepaui. B ceipom
MPOJIYKTE ObLIIM 0OHAPY>KEHBI MHOTOYHCIIEHHBIE n30Mepbl 1 Tomoioru [IX]IJ[. Kpome
TOro, ObUT HaMeH psia uzomepon [TX/[D.

[epOummapr  rpymmel  2,4-J1 o0GjagaroT  HEKOTOPHIMU  CBOMCTBAMH
(YHKITMOHATBLHON KyMYJIAIIMU B AKU3HEACATEILHOCTH OPraHu3Ma )KUBOTHBIX, [IOATOMY
UX OCTAaTOYHBIE KOJIMYECTBA CTPOTO PETIAMEHTHUPYIOTCS B OOBEKTAX OKpPYIKaIoIIeh
cpeabl U MPOAYKTaX MUTAHUS.

N3BeCTHO, YTO MECTOM MAaKCHMAJIbHOTO HAKOIUICHUS CTOMKHUX TMECTUIIUIOB
ABJISIETCA TOYBa, MOCKOJIbKY 50 % BHECEHHBIX MpenapaToB MOMaJacT B HEE,
OCTaBIIASACS YacTh MPOJOJIKAET MUTPUPOBATH B CMEXKHBIE OOBEKTHI. OCHOBHBIMU
(dakTopamMu, OMNPEACIAIONIMMH YCTOMYUBOCTh TECTUIIMOB B TOYBE, SIBISIOTCA
CBOWCTBAa CaMOro IMecTuluaa. Tak, MpexIe BCEro, CTENEHb PaCTBOPUMOCTH B
3HAUUTETHLHON Mepe OOyCIIaBIMBAET UX MEPCUCTEHTHOCTh. [10CKONBKY TrepOMIubI
rpynisl 2,4-]] MmanopacTBOpUMBI B BOJI€ U 00JIaAaI0T MaJIbIM JaBJICHUEM MapOB, OHU B

Oosbliel cTeneHu afcopOupyrorcst nmouBoil. Ho m3BectHO, uTo 2,4-J1 M ee coiu B
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MMOYBEHHOM TMpoduiIe TMepeMenaloTcs HE3HAYWTeIbHO. B  TONEeBBIX YCIOBHSX
OCHOBHAs Macca TepOuITiIa OCTAETCS B TOBEPXHOCTHOM ciioe TouBkl (0—20 cm).

['MaBHBIM OMOJIOTMYECKUM 3BEHOM, KyJlla IMepepaclpe/esstoTcs MeCTUIIUIbI,
SABJISIIOTCSL  pACTUTENbHBIE KyJIbTyphl. llouBa ocTaeTcsi JHillb ONOCPEAOBAHHBIM
00OBEKTOM 3arps3HeHus. TeMm Oosiee, YTO OJHUM M3 OCHOBHBIX HCTOYHHKOB
NOCTYIUIEHUS nectuuuaa 2,4-J1 B opraHu3M 4enoBeKa SIBISFOTCS MPOIYKThl TUTAHUS
(mo 90 %).

Hear wucciaenoBanmsi: JlaTb THTHEHUYECKYIO  OLEHKY  3arps3HECHUS
OKpYXalolllel cpeibl AMOKCUHAMU B PE3YJIbTATE UCIIOIb30BaHUs repounmaa 2,4-/1.

MarepuaJjbl 1 METOAbI.

Hanpasnenust nccinenqoBanuil ONpeaesiiuch OCHOBHBIMH 3aJjadyaMy 3KOJIOTO-
TUTUEHUYECKOT0 aHaIN3a CUCTEMbl «MCTOYHUK — MOYBa — yeJaoBek». O0s3aTeIbHbIM
YCIOBUEM TAaKOTI'O pOJa HCCIEAOBAHUN SABISETCA Y4Ye€T HPUPOJHO-KIMMATHYECKUX
(akTopoB, UTO 0OECHEYUT pa3pabOTKy TUTHEHWYECKOTO IMPOTHO3a W YIpaBICHUS
Ka4ueCTBOM Cpe/ibl HA KOHKPETHOM TEPPUTOPUH.

Ha tepputopun HWpkyTckoii 001acTH TPOBOIUIOCH H3YYEHHE pPEaIbHBIX
YPOBHEM 3arpsi3HEHUs TUOKCUHAMU U JAPYTUMHU XJOPOPTaHUUYECKUMU COSTUHECHUSIMU
OKpPYXKaIoIIel Cpebl U MPOAYKTOB MUTAHUS B TMOJICUCTEMAaX «TepPOUIIMIIBI — MTOYBaY,
«M0YBa — PACTEHUE — YKMBOTHBIE KOPMay»; OLIEHKA OMACHOCTU ATUX YPOBHEW IJIs
HaceJIeHUs ; pa3paboTKa U BHEJIPEHUE MEPOTIPUSITUH, HAIPABJICHHBIX Ha 03/I0POBJICHUE
JTUOKCUHOBOM HArpy3KH.

VYuuteiBanuch TpeOOBaHMS K BBIOOPY MCTOYHUKOB MOCTYIUICHUS] THUOKCHUHOB,
orOopy ® aHamu3y Tpo0, cBeaeHHs 00 o00beMax HAKOIJICHHBIX OTXOJIOB,
MIPUMEHSEMBIX B CEIbCKOM XO3SMCTBE TepOUIINIO0B, pETHOHATBLHBIE OCOOCHHOCTH.

JIns u3y4yeHusi BO3MOXKHONW MUTpAIlMU TUOKCUHOB B PACTCHUS TIPU 00paboTKe

IMOYBBI aMUHHON coibl0 2,4-J[ OT COpHSKOB, BBIOpPAHBI CEIbCKOXO3SHCTBEHHBIC
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paiionbl oOjactu, wucnonb3yomue naHHbld repounun (Mpkyrckuii, Yconbckuid,
YepeMxOBCKHI palioHbl, Y cTh-OpABIHCKUI HALIMOHAIBHBIN OKPYT).

C mesnpro yCTaHOBJIEHUS 3aKOHOMEPHOCTEN MTPOLIECCOB MUTPALIUU U KYMYJISILIUU
JUOKCUHOB N0 OMOJIOTMYECKON LIEMOYKE HCCIAEAOBAINCH MHUIIEBBIE TPOAYKTHl U
KOpMa.

Bemonneno 1462 wu3omepcrennduyeckux aHaiu3a Ha cojepxkanue 17
HamboJee TOKCUYHBIX U30MEPOB AUOEH30MapaJuoKCHHOB 1 Au0eH30¢ypaHoB. Beero
uccienoBano 200 o6pasios, u3 HUX 33 mpoObl BOJbI, 44 TpoObI MOYBKI, 12 Tpob
aMmuHHOM conu 2,4-]1, 38 npoO kopmoB, 43 NpoOKI TPOTYKTOB MUTAHUS — Bcero 2684
ONpEIECIICHUS.

CHoXXHOCTh XHMHUYECKOTO COCTaBa HCCIEAYEMbIX COCOUHEHUH, OJIM30CTh
XUMHUYECKON CTPYKTYpbl H30MEPOB JUOKCHHOB, OOHAapy>KEHHE HX B IMPUPOJIHBIX
O0OBEKTaX B CJEIOBBIX KOJIMYECTBAX M TPYAHOCTb BBIIEICHUS U3 OOBEKTOB
OKpY’Kalolel Ccpeabl MNPeNoNpeaesstoT BBHICOKHE TpeOOBaHUS K METOJUKAM H
pruOOpaM Kak 1o YyBCTBUTEIBHOCTH, TaK U IO CEJIEKTUBHOCTU OOHapyXeHus. B cBsi3u
C 3TUM, B HACTOALIEH paboTe UCTIOIb30BAJICS IHUPOKUI CIIEKTP COBPEMEHHBIX METOI0B
UCCJIEIOBaHMUS, U B TOM YHUCJIE, XpOMAaTO-MacC-CIIEKTPOMETPUH, COYETAIOIICH
BBICOKYIO 3()(QEKTUBHOCTb pa3JeNeHus MPUMECE, BO3MOXHOCTh OJHO3HAYHOIO
YCTaHOBJIEHHSI UX MOJIEKYJISIPHOI'O COCTaBa, CEJIEKTUBHOCTD PETMCTPALIMHU U BBICOKYIO
YYBCTBUTEIBHOCTb.

N3omepcnennduyeckuil aHaau3 BBIMOJIHSIN HA XPOMAaTO-MacC-CIIEKTPOMETPE
dbupmer «Hewlett Packardy» monemn HP 5972A u macc-cenexkrtuBHoro aerekropa HP
MSD 5972 B pexume CEIeKTUBHOTO JIETEKTHUPOBAHUS MOJEKYJISIPHBIX HOHOB.
Paznenenne npoBoaniM Ha KBapLEBOW KanwjuisipHOU KojoHke HP-5 ¢ mapamerpamu
25m x 0,25 MM, B TemmepaTypHOM pesxume nporpammuposanus ot 40°C 1o 310°C co

ckopoctbio 10°C B MunyTY.
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Waentudukanuio OpPraHUYECKUX BEIIECTB OCYIIECTBISUIM C  MOMOIIBIO
oubmmoteyHoro noricka B O6ubmmoreke HP — Pest, Wiley — 138 xommbrotepa u 1o
BpEMEHU yIepKuBaHUsA. VIHTerpupoBaiv IUIOMIAAM THKOB, TMOJYYCHHBIX [0
M3BJICUEHHBIM MOJIEKYJIIPHBIM WJIH XapaKTEPUCTUUECKUM HOHAM COOTBETCTBYIOIIMX
OpraHUYECKUX BEIIECTB.

[IpoObI OTOOpPaHHBIX PACTUTENBHBIX OOpPAa3IOB, MOYBBI HA JUOKCHUHBI ObLIH
MIPOAHAIM3UPOBaHbl B XuMHKO-aHanuTHuueckoM wneHrpe HIIO «Taiidpyn» 1o
«MetouKe BBITIOJIHEHUS] U3MEPEHUI MacCOBOM KOHIEHTPALIMH MOIUXIOPUPOBAHHBIX
IMOEH30-M-TNOKCUHOB U AUOEH30(ypaHOB B MPOOAX MOYBBI METOAOM XPOMATO-MacCC-
cuekrpomerpum» (ITH @ 16.1.7-97, ceunerenscto N M 29/97).

st ompeneneHuss OCTATOYHBIX KOJUYECTB 2,4-AuXJI0p()EeHOKCUYKCYCHOM
KUCOTHI (2,4-]]) B mo4Be, KopMax ¥ MPOAYKTaX MATAHUS PACTUTEIBHOTO U ) KUBOTHOTO
MIPOUCXOXKJICHUS UCTIOIB30BAIIM XpoMaTOrpaduIeCcKuii METO.

Meton ocHoBaH Ha JkcTpakuuud 2,4-J W3 TUAPONIM30BAHHOM MPOOBI
OpPraHUYeCKUM  pacTBOpUTeNeM  (AUATHIOBBIM  3(GUPOM) C  MOCIEIYIOLIUM
OnpesiesieHueM B BHUJE MeTUIoBOro sdupa 2,4-/1 ¢ moMmomipio ra3okHuJIKOCTHOU
xpomatorpaduu. C mOMOIIBI0 MPEAJIaraeMoro MeToJla MOXKHO ompenenuts 2,4-J1,
HaXOJIAIIYIOCS B aHaJU3UPyeMOM MpoOe Kak B CBOOOJHOM, TaK U B CBS3aHHOM
COCTOSIHUM B BHJI€ KOHBIOTaTOB C JHAOTCHHBIMH BEIIECTBAMHU PACTCHUM.
KonnuectBennoe onpeaenenue 2,4-J1 npoBOAWIM METOJOM BHYTPEHHETO CTAHIAPTA,
KOTOpBIM J00aBisuicss K mpoOe meped MpoBEIeHUEM Truapoim3a. B kadectse
BHYTPEHHETO CTaHIapTa HCIOIb30Bau 2,4,5-TpuxnopheHOKCHYKCYCHYIO KHCIIOTY
(2,4,5-T). UyBCTBUTEIBHOCTh METO/1a TA305KUAKOCTHON XpoMaTorpaduu COCTaBIIsACT:
B mouBe — 0,01 mr/kr, B TpaBe — 0,02 mr/kr, B cene — 0,1 mr/kr, B mosioke — 0,04 mr/i,
B cimuBoYHOM Macie — (0,1 mMr/kr.

XpomatorpadupoBaHre TPOBOIUIN Ha Ta30-KUIKOCTHOM Xpomartorpade

«BeT-106». 3mepsanu Ha XpoMaTorpaMmax BbICOTbI TUKOB METUIIOBBIX 3(GUPOB 2,4-
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A u2,4,5-T, BBIuucasuiM cpeiHee 3HaueHHe OTHOIIEHUH 3TUX BBICOT U3 MapaslIeIbHbIX
OTIPEIEITICHUH U 110 YPaBHEHUIO KaTUOPOBOYHOTO TpaduKa HaXOIUIIN coaepxanue 2,4-
J. TlomyuyenHslil kanuOpoBoUHbIN rpaduk 0OpadaThIBaIM MO METOAY HAUMEHBIITUX
KBAaJIpATOB.

Pe3ynbTaThl U 00CyKIeHHE UCCTICIOBAHMS.

Paznoxenune 2,4-J/1 B mouBe MNPOUCXOJUT B PE3YJIbTAT€ MHOTOYHCICHHBIX
MPOIIECCOB — (DPUBUKO-XUMHUCCKUX, OMOJOTHICCKUX, XUMUIECKHUX, B CBOIO OUYEPEIb
3aBUCSAIIMX OT MHOTHMX TIOYBEHHBIX M KJIMMATHYEeCKUX (akTopoB. JIuHaMUKY
pasioKeHUs repOuIIK/Ia B MOYBE OMPELISAIOT KaK CBOMCTBA caMoro npemnapara, Tak u
CBOWCTBAa IMOYBBl  (KUCJIOTHOCTb, COJAEpP)KAHHE OPraHMYECKOrO  BEIIECTBA,
MUHEPAJIOTHYECKUH COCTaB, HaJU4YME€ M AaKTUBHOCTb MHUKPOQIOPHI), a TaKkxKe
METEOPOJIOTUYECKNE,  KIMMATUYECKUE  YCIIOBHUS,  BJAXHOCTb, TEMIIEPATypa,
OCBEHICHHOCTh U T.A. 2,4-J1 W ee Tpou3BOJAHBIE COPOUPYIOTCS MOYBOM B BHJIC
HEIMCCOLMUPOBAHHBIX MOJIEKYJ MPU BBICOKMX 3HadYeHUsx pH, korma mucconuanus
JOCTUTAET MAKCUMYyMa.

Jlnst denmoBeka OIMACHOCTh TOCTYIUIEHHS BEChbMa TOKCUYHBIX TepOUIIHUIOB
rpynns!l 2,4-J1 mpencraBiasieTcss HE CTONBKO INPHU TMOCTYIUIEHHMM WX B OpPraHU3M
YEJIOBEKa C IMPOAYKTAMU PACTUTEIBHOIO XapakTepa, CKOJIbBKO CO CTENEHbBIO
3arpsi3HEHUS] KOPMOB U KYMYJIALIMA IIECTULIMAOB B IMPOJYKTaX )KUBOTHOBOJICTBA.

OnuuM U3 moKaszaTesel HOCUTENIbCTBA TepOUIINIa SIBJISICTCS BBIICICHUE UX C
MOJIOKOM MAaTE€pPU IMPU JIAKTALUU, YTO CIYXKUT MOATBEPKIACHUEM HAIUYUSA
KOHIICHTPAIIUU B KaXXJIOM MOCIEIYIONIEM 3B€HE OMOJIOrMYECKOM 1INy MPU Mepexo/ie
MECTULHIA U3 OAHOTO 3B€Ha B Jpyroe. KoHUEHTpauus mnecTuuuaa B OpPraHu3Me
YEJIOBEKA SIBIISIETCA PE3YJIbTATOM HAKOIUIEHUS M MOCTYIUIEHUS MX B MAJIBIX J103aX C
MpOAYKTaMU THUTaHUS. B COBpPEMEHHBIX HCCIEIOBAHUAX MPOOJIEMbl BIUSHUS
MECTULHUJIOB Ha 3J0pPOBbE HACEJIICHUS CJIEAYeT NPOBOAUTH B HAIPABICHUU

YCTAaHOBJICHUSA OOIMYCTHUMBIX CYMMApPHBIX 103 TMECTHLIUAOB, IIOCTYIIAIOIINUX U3
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OKpY’KaroIIEl Cpelibl U HE OKA3bIBAIOIINX B TEUCHUE JUIUTEIHHOTO BPEMEHU BIUSHUS
Ha 3/I0pPOBbE UEIIOBEKA.

bblmy mpoBEAEHBI TaKKE UCCIIEIOBAHMS HA COJIEpKaHNe aMUHHOM conu 2,4-]1 B
BOJIC OTKPBITHIX BOJIOEMOB, PACIOJIOKEHHBIX Ha Tepputopuu UpkyTckoil obiacTu.
Cpennue ypoBHU conepxkanHust 2,4-J1 B BOJIHBIX oOBekTax kojebamuch ot 0,0 1o
7,7 MKT/J1, @ 9YMCJI0 MOJIOKUTEIBHBIX P00 m3MeHs10ch oT 0 10 49 % (B poJIHHKAX,
npyaax u o3epax npucyrcraue 2,4-J1 He 0OHApYKHUBAJIOCh). YPOBHHU copepkaHus 2,4-
JI B pexax 3HaAUMTEJbHO BBIIIE, YEM B OCTAIbHBIX BOJIHBIX 00bEKTaX. B aToM ciydae
nmeeT Mmecto mpesbiieHue 1K 2,4-J1 B Boge caHMTapHO-OBITOBOIO Ha3HA4YCHUS
OoJiee yeM B JiBa pasa.

Ce30oHHas AuHAMMKa 3arpsi3HEHUsT peku AHrapsl 2,4-J/] BbI3BaHAa TEM, YTO
OCHOBHOM BKJIQJ] B 3arpsA3HEHUE PEKU BHOCUT TOBEPXHOCTHBIM CTOK C
CEJIBbCKOXO3SIMCTBEHHBIX MOJIEH, PACIOJNOXKEHHBIX MO JOJIMHE AHrapbl, a TAKXKE €€
IIPUTOKOB, B 4acTHOCTH, peku Kynsl. llpu anammuse ypoBHs coxepxkanus 2,4-/1 B
MPUTOKAX PEKU AHraphl MO C€30HaAM rojia YCTaHOBJIEHO, YTO B OOJBIIECH CTENEHU
3arpsA3HeHa nectunuaamu peka Kyna, roe otMeuanoch MakCUMalIbHOE MPUCYTCTBUE
2,4-]1 B Becennmii nepuon (0,76 mMxr/m) u netawuii (46,0 mxr/mn). [loBeimeHHBIC CpeIHIE
KOHIIEHTpauu 2,4-J1 yCTaHOBJIEHbI B BECEHHUI W JIETHHI NepuoAbl B peke bernoi,
paBubie 0,4 MKT/1.

bbinu poBeieHbI UCCIe0BaHUS YPOBHEH 3arpsiI3HEHUS JUOKCUHAMU TTUIIEBBIX
MPOJIYKTOB, TPOU3BOAUMBIX B VMIpKyTCKOW 00J1aCTH, U U3y4Y€HA CTENEeHb KyMYJSIIUU
XA u IIXAP (tabmuma 1). BeisiBieHa BbICOKas CTENEHb KyMYJISIIUU
BBICOKOTOKCUYHBIX BEIECTB B JIMIMOUIHBIX 00pa3lax W uX Ouojorudeckas
YCTOMYMBOCTh B YCIOBHMAX KiIMMaTa balKalbCKOTO pPEruoHa IO AaHAJIOTUU C
repounmaamMu. MakcumaiibHasi CcyMMapHasi KOHIIEHTpaIusl TMOKCHHOB OOHapy)KeHa B
KUPOCOACPIKAIINX MPOAYKTaX (B CIMBOYHOM Maciie oHa coctasmia 680,6 ur/kr, (B /12

— 93,62 HI/KT)), 4TO MPEBBIIIAET I0NYyCTUMBbIA ypoBEeHb B 10 pas.
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Taomumna 1

YPOBHI/I COACPIKAHUA TUOKCHUHOB B IIPOAYKTAX IIUTAHUS, HI/KT

HaumenoBaHnue

IpoayKTa > IIXJ + X AP | 1D MAK
CIINBKH 6,8-11,2 0,7-0,8

MacJjio 14,6-680,6 1,1-53,6 5,2
TOBSWHA 1,2 0,12

CBUHMHA 15,3 0,3

pbiba (oMyib, xapuyc) |0,014-46,0 8,5 88

OOHapy>KEeHHbIE BBICOKHE YPOBHHM COACpM aHHUS JIHUOKCUHOB B MPOAYKTAX
IIUTAHUS TOCIYKWIA OCHOBAaHUEM JUI M3YyYECHHMs] HCTOYHMKOB M IIyTEH HX
MOCTYIJIEHUS B CEITbCKOXO035MCTBEHHYIO MTPOAYKIIHIO.

['epOounmel rpynnsl 2,4-J1, Kak ICTOYHUK JUOKCUHOB, OCTYMAIOIUX B MOYBY,
HEOOXOJMMO paccMaTpuBaTh B JBYX HamlpaBieHUsX: npu cuHrese 2,4-J1 B xoxe
BBICOKOTEMIIEPATYPHON TEXHOJOTMHM JUOKCHUHBI SIBJISIOTCSA MOOOYHBIM IMPOTYKTOM
JAaHHOT'O MTPOU3BOJICTBA; AMOKCHUHBI 00pa3yloTcs B pe3ysbrate Tpanchopmanuu 2,4-71
0J1 BO3/IeCTBUEM (PU3HUECKUX (PAKTOPOB MPUPOIHOU CpEbI.

['maBHBIM OMOJIOTHYECKMM 3BEHOM, KyJAa IepepacrpelesstoTcss TepOULnIbI,
ABJISIFOTCS. PacTUTENbHbIE KyJIbTypbl. C LEIbI0 M3yYEHUS MUTpalUu repOuuuia u3
MOYBBI B PACTUTENbHBIE KYJIbTYpPbl ObUIH MPOBEAEHBI UCCIAEAOBAHMS IO ONPEIETEHUIO
OCTAaTOYHBIX KonuecTB 2,4-J1 B 38 mpobax >KMBOTHBIX KOPMOB (CHJIOCA) B PA3TMUHBIX
CEIBbCKOXO03SIMCTBEHHBIX parioHax Hpkyrckon obnacTu. Pe3ynbraTsl
XpomaTorpaduyeckoro onpeaeseHusl OCTaTOUHbIX KoaudecTB 2,4-/] mpencraBieHbl B

tabnuiie 2.
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Tabmauma 2

YpoBHU conepkaHusi OCTATOYHBIX KOJUYECTB aMUHHOM conu 2,4-]] B kopMax B

Pa3INYHbIX CEIBCKOXO03HCTBEHHbBIX paﬁOHaX

MecTo oToopa nmpodbI Conep:xanue 2,4-J1, Mr/kr
WpxyTckuii paiion 0,2+ 0,02

Y ConbCKU palioOH 0,3+0,01

1. Oek 0,09

Yere-Opna 0,16

YepeMXOBCKHI1 pailoH 0,48

IT1IK 0,1

OcTtarouHble KOJMYeCcTBA aMUHHOW conmu 2,4-J B kopmMax B OOJBIIMHCTBE
CJIy4aeB 3HAYUTEIBHO MMPEBBIIATN MAaKCUMAJIbHO JOMYCTUMBIE YPOBHH, TOJBKO B
xo3stiicTBe 1. Oek cogepxkanue 2,4-J1 B kopmax 0OHapy>KEHO Ha yPOBHE JOITYCTUMOTO
3HaueHHUd. MakcumanbHasi KOHLEHTpanusi repounuga B Kopmax YepemMXoBCKOro
paiiona coctaBuina 0,48 mr/kr. B Tpex Xxo3sicTBax ¥YcCOJNBCKOTO pailoHa YpOBHH
coJlep KaHUs OCTATOYHBIX Konn4decTs 2,4-/] B cunoce npesbimanu I[1/1K B 3 pasza.

Bricokoe conep:kanue amuHHOM cosn 2,4-/] B kopmax B UepeMXOBCKOM palioHe
MOKHO OOBACHUTH TE€M, UTO I JAHHON TEPPUTOPUHU XapaKTEpHBI MOYBHI ¢ Oosee
BBICOKHM COJIEP>KAHHEM OPraHUYECKOTO BEIIECTBA (BBILIEIOUYECHHbBIE YepHO3eMbI). Kak
ObUIO TIOKa3aHO BBIINIE, B TaKUX Io4YBaX cojb 2,4-JI MalomoABMKHA U
KOHLEHTPUPYETCS B MOBEPXHOCTHOM CJIO€, YTO MPHUBOJAUT K 00Jiee MHTEHCUBHOMY
BCACBIBAHMIO TepOUIIAA KOPHAMH PACTEHUU.

Jlns u3yyeHus mpoliecca MUTpalMy repOMIHMa U3 MOYBBI B PACTUTENIbHBIE
KYJIBTYpPbI ObLITH OTOOpaHbI IPOOBI MHOTOJIETHUX TPAB U MTOYBHI B pa3JINYHbIE IEPUOIBI
nocye 00paboTKK aMUHHOM coJbio 2,4-]1.

B xone mpoBeneHMs dKCIIEpUMEHTa Y4acTOK mactouiia Obu1 obpadoran 2,4-]]

MPOTHUB HEXeJaTeNbHON pactutenbHocTH. Hopma pacxonma cocraBuna 12 n/ra (1o

peryiameHTy HopMma pacxojaa — 4-12 n/ra).
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B HacrosmieM sKCrepuMEHTE aHAIM3UPOBAIUCH MPOOBI TPaBbl W TOYBHI HA
coJiepKaHHe OCTaTOYHbIX KoynuecTB 2,4-]1. IIpoOkl oTOMpanuck yepes MecsI| 1 uepes
JBa Mecsla mnocie oOpabOTKM, a Ha CIEIYIOUUMH TOJl ONBIT ObUI TOBTOPEH.
Haubonsiee conepxanue 2,4-J1, kak B epBbIii, TaK U BO BTOPOil roj1, 00HApYKEHO B
KOpMax gepe3 MecsIl mociie 00padoTKku repOutuaom, 4to coctaBuiio 0,34 u 0,68 mr/kr
B TIEPBBIIl U BTOPOI T0Jl, COOTBETCTBEHHO. [Ipu 3TOM KOHUEeHTpanuu 2,4-J1 B ouBe
Takke OplTr MakcuManbHbI (0,42 1 0,37 mr/kr). JlnHamMuka n3MEeHEHUS KOHIIEHTPAIHH

aMUHHOM comnu 2,4-J] B KopMax mpeJicTaBlieHa Ha PUCYHKe 1.
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Pucynok 1. /luHamuka H3MEHEHUH COEpKaHUsl aMHUHHOM coiu 2,4-/] B Kopmax B
pa3IuyHbIe EPUOIbI ocie 00padOTKHU repOoUIIOM

YMeHbllIeHHe KOHIEHTpaIMy repOrIiia B IOYBE IPOUCXOIUIIO OJHOBPEMEHHO
C MpOILIECCOM CHIKEHMS coaepxkanusi 2,4-J[ B kopmax. OmHako mpu MOBTOPHOM
BHeceHHH repOunmna B mouBy uepe3 30 nHeit koHuentpanuu 2,4-J1 B KopMax
yBenuuuauchk ¢ 0,22 mr/kr g0 obpabotku go 0,68 mr/kr. Choycts eme 30 guei
cojiep;kaHre aMUHHOW conu 2,4-/] B KOpMax MpOJOJIKAIO OCTaBaThCs BBICOKHUM IO
CPaBHEHUIO C MpPEbIAYIIUM TrojoMm, mpeBbimas ero B 1,7 paza (0,5 u 0,31 mr/kr
COOTBETCTBEHHO).

CrnenoBaTenbHO, IPU MTOCTOSTHHOW 00pa0OTKE CEIbCKOXO3SIMCTBEHHBIX YTOIHMA
repOUIUAOM MPOUCXOIAUT 3arpsi3HEHWE UM TOYBBI, YTO MPUBOAUT K 3HAYUTEILHOMY
HakoruieHuto 2,4-J[ B paCTUTEIBHBIX KOpPMaX JaKe CIYCTs] BEr€TallMOHHBIM MEPHO/I.

OnHOBpEMEHHOE CHUYKEHHE COAECPKAHUSI aMUHHOM coin 2,4-]] B TOUBE M KOpMax He
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03HAYaeT MOJIHOTO Pa3NIOKeHUs repOunuaa. BeposTHO, OTHOBPEMEHHO TIPOUCXOISAT
nporiecchl Tpancopmanuu 2,4-J1 B 607ee TOKCUIHBIC COCTUHEHUSI — TUOKCHHBI.

[TonyueHHBIe pe3ynbTaThl 10 OOHAPYKEHUIO BBHICOKMX YPOBHEM TUOKCHHOB B
aMUHHOU conu 2,4-J1, a Takke OCTATOYHBIX KOJIUYECTB 2,4-J] B KOpMax, MOCTyKWIH
OCHOBAHHUEM JIJIS POBEICHUS MCCIICIOBAHUM 110 OTNPEISTICHHUIO YPOBHEH COIepKaHUS
JTMOKCUHOB B PACTUTENIBHBIX KyJIbTypaxX (CeHO) U mouBe. JIJisi u3ydeHus: BO3MOXKHBIX
npoiieccoB Tpancopmaiuu 2,4-J1 B THOKCHHBI MPOOBI OTOMPATUCH B Pa3IUIHBIC
MIePUO/IBI ITOCIe 00paOOTKH TePOUIIHUIOM.

AHan3 pe3yJbTaToB MOKa3ajl, 4TO CyMMapHasi KOHIIEHTpalus JIHUOKCHHOB B
nouBe jgocturaia 1479,29 ur/kr (B mnepecyeTe Ha JUOKCUHOBBIA SKBUBAJIEHT —
40,7 ur/kr), uro npessbimaio [1/IK qruokcunor B moure 111 Poccuu (0,133 ur/kr) B 306
pa3 M XapakTepu3yeT €€ KaK OYeHb CHJIbHO 3arps3HCHHYIO MOJIMXJIOPUPOBAHHBIMU
COCIMHEHUSIMU

CymMMapHbie  KOHIIGHTpPAIlMd JAWOKCMHOB B  PAcCTUTEIBHBIX  KYJIbTypax
M3MEHSIIUCH OT 2266 no 9235,98 ur/kr (B mepecuete Ha JID — COOTBETCTBEHHO, OT
5799 mo  321,9 Hr/kr). AHamuzupys — H30Mep-cnenu@uYeckuii  cocraB
UJCHTU(PUIIMPOBAHHBIX COCIMHEHUN B TpaBe (PUCYHOK 2), MOXXHO CKa3aTbh, 4TO
OCHOBHOM BKJIaJ, B TOKCUYHbBIC CBOMCTBA JUOKCHUHOB, KaK U B CaMOM aMMHHOM COJIM
2,4-J1, Baocur 2,3,7,8-TXJI®. ITo Mmepe HaKOIIJICHUs] TMOKCUHOB B TPaBe MPOUCXOIUT
TpaHchopmalus TerpaxiopaudbeH3zodypana, ero Ao B oOlEeld Macce M30MEpOB
JTMOKCUHOB YMEHBIIIAECTCS, OAHOBPEMEHHO C YBEJIMUYEHHUEM KOHIICHTPAIUU CYMMBI

IIXJI/I. OcoGeHHO 3TO OYEBUAHO MOCTE IEPBOM 00PaOOTKHU TepOUIIUIOM.
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Pucynox 2. U3omepnsiit coctas [IX]IJ] u ITXID B kopmax B nepBblii rog 00paboTKU
repOoUITUIOM.

B pesynbrare moBTOpHON 00pabOTKM aMUHHOW coyiblo 2,4-J[ B mouBe He
npoucxoauio HakoruieHue [IXJIJI u IIXJ1P, koHUEHTpaluyu JTUOKCHHOB B ITOYBE
OJIMHAKOBBI B IIEPBBIM M BO BTOPOM rojA. B KOPMOBBIX KyJIbTypax XOpPOIIO BHJIHA
JMHAMHUKAa  HAKOIUICHUS  TOJMXJIOPUPOBAHHBIX  JUOEH30-M-IUOKCMHOB U
muoenzodypanoB (or 58 nmo 332 mr/kr). Ha BTOpoii rojm B HIOHE coJep)KaHHe
JTMOKCUHOB B TpaBe npeBbimano koHueHtpauuu X/ n [IXID B TOT *e Mecsn
nocJie nepBoit oopabotku B 3 paza (206,4 u 58 HI/KT COOTBETCTBEHHO).

PaccmaTpuBasi [uHaMHKYy HaKOIUJIEHUS JUOKCHMHOB B KOpMax (pUCYHOK 3),
HEO00XOJIMMO OTMETHUTh, YTO MAKCUMAaJIbHbIE KOHLICHTPAIIMU UX OOHAPYEHBI B KOHIIE
BETETAIMOHHOTO TEPHO/Ia, TO €CTh Yepe3 TPU Mecsia rmocie o0padotku (322 HI/KT B
nepBblii rox, 317 Hr/kr Bo BTOpod roa). [ns cpaBHEHMsS B34JM HU3MEHEHHE
COJIEpKaHMSI OCTATOYHBIX KOJMYECTB aMUHHOMW conu 2,4-][ 11 TOW e KyJIbTyphI U B
TEX K€ YCIIOBUSX OIbITAa. B pe3ynprare mpOBENEHHBIX UCCIECIOBAHUN BBISIBUIM, YTO
HaKOTUICHUE TUOKCUHOB COOTBETCTBYET YMEHBIIICHUIO OOHAPYKEHHBIX KOHIICHTPAIIUIT

aMHUHHOU COJIH.
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Pucynok 3. /Ilunamuka nsmMeHeHus coaepxanus 2,4-/1 1 TMOKCHHOB B KOPMOBBIX
KyJlbTypax.

B mupoBoii npakTuke, B TOM yncie B Poccun, B Ka4ecTBE KPUTEPHSI ONTACHOCTH
JUII  YEJIOBEKAa  MCHOJIB3YETCA  JOMyCTHMas  CyTOYHas 1032  BEIECTBA,
XapaKTepU3yIollas ero OMOJOTNYECKYI0 aKTUBHOCTD C YYETOM TOKCUYECKHX CBOMCTB,
BO3MO>KHOCTH BBI3bIBaTh OOOUHBIE 3(PPEKTH U OTHATECHHBIE MOCIEICTBUS, a TAKXKe
CPaBHUTEIBHYIO UyBCTBUTEILHOCTh YEJIOBEKA U TAOOPATOPHBIX KUBOTHBIX.

Honyctumas cyrtounas no3a (JICJ]) — aTo MakcumanbHas J03a BEIISCTBA B
pacyere Ha KMJIOTPaMM Macchl Teja, €KECYTOYHOE MOCTYIUIEHHE KOTOPOM B OPTaHU3M
YyelloBeKa Ha NPOTSHDKEHUHM BCEM JKM3HUM HE MOXET BbI3BaTh 3a00J€BaHUN WIH
OTKJIOHEHHH B COCTOSIHUM 3/I0pPOBbs, OOHAPYKUBAEMBIX COBPEMEHHBIMH METOJaMU
MCCJIETOBaHMM, HJTM OTPULIATEIHHO BIUATH Ha MOCIEayoIIee mokoienue. B Tabmure 3
npeJcTaBlIeHa UCXOAHas HH(POpMAIUs YPOBHEHN cofepKaHHsI JUOKCUHOB B ITPOYKTaxX

IMUTAaHUA U CYTOYHOC IMOCTYIINICHUC UX B OPpTraHU3M YCJIOBCKA.

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 4. HEALTH SCIENCES AND MEDICINE




I[OSBI MOCTYINNICHUSA THOKCHUHOB B OPTraHU3M 4YCJIOBCKA

Tao0muna 3

daxkTHUeckan
YpoBHH cojepKaHusd, Hopmbi
HaumenoBanue CYTOYHAS 1032 Ha
HI/KT norpeodJieHus,
NMPOAYKTA Kr (1) OCHOBE KOHII., IIT/KI
CpeIHMii | MaKCHM. CpeHsisi | MAKCHM.
Msico roBsianHa 0,120 — 0,205 0,41 —
Msico cBUHHHA 0,331 — 0,205 1,13 —
Macio 1958 | 5362 0,050 163 44,6
CJIMBOYHOE
CnuBKu 0,581 0,803 0,100 0,96 1,3
I'peunesas kpyna| 0,102 — 0,100 0,17 —
Crip 0,70 0,94 0,070 0,82 1,1
Pri0a 0,308 46,0 0,200 1,03 15,3
Boxa nuteesas, | 4 52,0 3,0 0,375 2,6
/7

VYuer cymmapuoi no3el [IXC, nocrynaromieii B OpraHu3M YeJIOBEKAa U3 BCEX
cpen ([dp), m conocraBnenue ee BenuuuHbl ¢ JICJl Ui 4esnoBeka SBISAIOTCA
nokazareynssMu  (DaKTUYECKOTO YpPOBHSI TUTHEHUYECKOW OMacHOCTH 3arps3HECHUS
JUOKCUHAMU JAHHOW TEPPUTOPUHU WA UHJIEKCOM PHUCKA.

Pacduer BO3MOXXHOTO TMOCTYIJICHUSI JTUOKCMHOB C TMPOAYKTAMU THUTAHUS
MPOBOAWIICS MCXOJ W3 YPOBHEW KOJIIMYECTB Mpenapara B KaXIOM KOHKPETHOM
MPOAYKTE C YUETOM €T0 JIO0JIM B CYTOUYHOM IMHIIIEBOM PallMOHE ONPEACICHHON TPYTIIIbI
Hacenenus. OOmas g03a JMOKCHMHOB, TMOCTYMAmOIas B OpPraHu3M C TUIIEH,
OTpeeNsiach MyTeM CYMMHPOBAHUS UX KOJIMYECTBA, OOHAPY>KEHHOTO B OTIIEIBHBIX
MPOAYKTaX, COCTABISIONINX CPEIHUN PAllMOH MTUTAHUS HACETICHUS.

BhinonHeHHbIE pacueThl CYTOYHOTO MOCTYIUIEHUS CPEIHMX KOHLEHTPAIMii
JTMOKCUHOB B OPTaHU3M YE€JIOBEKa C PEKOMEHYEMbIM CYyTOYHBIM HAOOPOM MPOTYKTOB
MATAHUS MMOKa3aJid, YTO C 3TUM, BEChMa OrpaHUYEHHBIM HAOOPOM, MOXKET MOCTYIUTh
n03a 26,2 Ir/kr B cyTKH, KoTopas B 2,6 paza npessicuia JICJ 10 nr/kr, onpeneneHHyo

JU1s yesioBeka Maccoit 60 kr (Ha ocHoBaHuM pekoMmeHaauu BO3).

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 4. HEALTH SCIENCES AND MEDICINE

91



CpaBHuTenbHass OIEHKAa (DAKTHUECKOW J03bI TOCTYIICHUS JIHUOKCHMHOB B
OpPraHM3M YEJOBEKa C NPOAYKTAMHM NIMTAHWS W IHTHEBOM BOJOM, PpaBHOU
cooTBeTCTBeHHO 26,2 u 0,375 mr/kr, mokasajia, 4To ¢ MPOIYKTaMH, COJEpPKaIUMU
[TXC, moctymnaet 98,6 % kceHOOMOTHUKOB, ¢ BOA0M — jwiib 1,4 %.

OOHapyKeHHbIE BHICOKHE YPOBHH COJACpKaHUS AUOKCHUHOB B pbiOe — 46 HI/KT,
OTPAXKAKOT  CYMMapHOE€  BO3ACHCTBHE  JUOKCMHOB TPHU  BBIACICHUU  HX
COOTBETCTBYIOIIIMMU HCTOYHUKAMHU B TEUEHHE JJIUTENBHOTO BpemeHu. [lpu 3TOoM
OOJIBIIION OMACHOCTH MOJBEPraloTCs CJIOU HACENIEHHUs, MOTPEOIIAIONINE B TUILY PHIOY
B OOJIBIIUX KOJIMYECTBAX.

BoiBoabl. Takum o6pazom, npu o0OpabOTKE CENbCKOXO3SIMCTBEHHBIX MOJEH
aMUHHOW coJibto 2,4-J] TpPOUCXOOUT 3arpsA3HEHHUE IOYBBI JUOKCUHAMHU, KOTOPOE
MOYXHO OXapaKTEpPU30BaTh KaK Ype3BbIUaiiHO omacHoe. [ouBa siBsieTCs IEPEX0IHBIM
3BE€HOM IPU MUTPALMH TMOKCUHOB B CUCTEME «T€POUIIN]] — 0YBA — PACTECHUS.

[Io Mepe HaKOMJIEHUS JUOKCMHOB B KOPMOBBIX KYJIbTYpax MNPOUCXOAUT
Tpancopmariusi amuHHOM conu 2,4-J1 B IIX ] u IIX®D. YMensbiieHue coaepxanust
OCTaTOYHBIX KOJHMYECTB TepOMIMAa B PACTCHHUSIX COOTBETCTBYET YBEIUUYCHUIO
KOHIIEHTpAIUU TUOKCUHOB. OCHOBHBIMU 3arpsi3HUTENISIMA KOPMOB U3 BCEX M30MEPOB
JTMOKCUHOB SIBJISIIOTCS TIOJIMXJIOPUPOBAHHBIE TUOEH30(ypaHbl, TIaBHBIM 00pa3oM,
2,3,7,8-TX]1D.

[IpuMeHeHUEe B CEIbCKOXO3SUCTBEHHOM MPOW3BOACTBE MPOIYKTOB MUTAHUS
aMUHHOM conn 2,4-]1, coaeprkaiiieil B CBOeM COCTaBe NOJUXIOPUPOBAHHBIE TUOKCHHBI,
COTIPOBO’K/IACTCS UX HAKOIIJICHUEM B PACTUTENIBHBIX KyJbTypax. Ha 3ToM ocHOBaHUM
MOHO YTBEpXKJaTh, YTO HMCIOJb30BaHUE JAHHOTO TepOMIHIa TPUBOJIUT TAKXKE K
YCTOMYMBOMY 3arpsi3HEHUIO JTMOKCMHAMHM HE TOJBKO IOYB, HO M PACTUTEIIbHBIX
KYJBTYD.

Ha ocHOBaHMU IPOBEAEHHBIX PACYETOB CYTOUHOTO MOCTYIUVIEHUS JUOKCUHOB B

OpraHu3M MOT'YT OBITh BBISIBJICHBI HECKOJIBKO rpynom pucka: JIIogu, B CYTOYHOM
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palmoHe KOTOPBIX TpeoOiamaer pwida; JIOAM, B CYTOYHOM PAIlMOHE KOTOPBIX

peo0Iaaar0T MPOAYKTHI )KUBOTHOTO TIPOUCXOKICHUS, OOTAThIC KUPOM.
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Abstract. Euthanasia is the act of ending the life of a person so as to help relieve suffering or
pain. The main objective of this review is to describe the prevalence of euthanasia and its social effect
on women in many countries all around the world where its practice is legalized. Analysis of
euthanasia in women was carried out using internet sources, scientific journals and books by different
authors on euthanasia. According to analysis, most of these women experienced extremely severe
conditions accompanied with histories of suicide attempts and psychiatric hospitalizations while
others had personality disorders and were described as being socially isolated or lonely.

Keywords: euthanasia, women, society.

Euthanasia means the good death [1]. In most parts of the world, euthanasia is
considered illegal. However, it is openly practiced in some areas. The physician
performing this act will not be prosecuted under certain circumstances, although it is
regarded as illegal under the law in that region. The country most well-known for
performing euthanasia is the Netherlands [2,3]. Since the 1980s, guidelines and
procedures for performing and controlling euthanasia have been developed and adapted
several times by the Royal Dutch Medical Association in collaboration with that of the
country’s judicial system. Despite opposition, including that from the Belgian Medical
Association, Belgium legalized euthanasia in 2002 after about 3 years of public
discourse that included government commissions. The law was guided by the
Netherlands and Oregon experiences, and the public was assured that any defects in
the Dutch law would be addressed in the Belgian law. Switzerland is an exception, in
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that assisted suicide, although not formally legalized, is tolerated as a result of a
loophole in a law dating back to the early 1900s that decriminalizes suicide.
Euthanasia, however, is illegal [4].Within this broad definition, there are several terms
used to describe different forms of euthanasia namely voluntary, involuntary and non-
voluntary euthanasia, active and passive euthanasia [1, 5].

There is no agreement on the precise meaning of these terms. Voluntary
euthanasia usually refers to euthanasia with the patient's consent. The patient has
expressed a wish to die and someone performs the act of euthanasia to let him
die. Involuntary euthanasia does not involve the patient's consent. The patient is
competent enough to express his will and is able to make a decision, but has not been
consulted, and his life is ended by an act of euthanasia. Non-voluntary
euthanasia means that the euthanasia is performed when a patient is not competent
enough to make a decision, for example when the patient is comatose, mentally
insufficient or is not able to express a wish, such as a baby born with severe congenital
abnormalities. Active euthanasia refers to euthanasia as a result of someone performing
an act such as the injection of a lethal drug, whereas passive euthanasia means
euthanasia resulting from the omission of an act. Conventionally, active euthanasia is
different from passive euthanasia in that the latter means to withhold or withdraw
treatment, while the former entails active killing. However, a famous philosopher
argued that active euthanasia is not any worse than passive euthanasia. His argument
is that since the outcome is the same and both acts lead to a patient's death, there is no
difference between active and passive euthanasia in terms of the moral aspect [5, 6].

In the Criminal code of the Russian Federation, euthanasia is treated as a
premeditated murder. Interdiction for euthanasia is approved by the public opinion of
the Russian citizens. At questioning, 80% of the pollees have declared that a law on

euthanasia is necessary [7]. Prohibition of euthanasia, including in the form of passive
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euthanasia, is also included into the Russian doctor’s ethical code of 1994 and the
International code of medical ethics [8].

It is believed women have low tolerance to pain and since the pain can become too
unbearable, most of them resort to Physician Assisted Suicide with overdose of opioids
to relieve the pain. There is still a widespread debate on euthanasia as a medical
practice. The main debate stems from religious beliefs, Political and Legal Angles. It
has been pointed out that majority of the prominent assisted suicide cases have been
women. In the US, Canada, Netherlands and Australia there were some cases.
Following the death of an Australian woman, an author published an article on how
some doctors seem to be making a career out of helping women die [9].Most people
always deem women’s decision for Physician Assisted Suicide as irrational and
sometimes immature due to their emotional liability [10].

In the United States, there are arguments about the effect of legalizing euthanasia
on the female population. This is because many feel women will be deemed as heroes
and extremely dependent for choosing to end their suffering by death and may even be
seen as women of valor. In Italy, there is no specific law for euthanasia. Most
consequences of performing euthanasia are usually determined by the judge presiding
over the case. Therefore, there is no specific consequence [11]. In Italy, where there is
no law about euthanasia, judges interpret the Criminal Code through the Constitutional
right to health and the European Convention on Human Rights and Biomedicine.
However, it should be emphasized that except in cases of active euthanasia to non-
consensual patients, judges can enhance the internal legislation by interpreting it
through the constitutional right to health [12]. It is believed that the ratio between men
and women seeking euthanasia is relatable but most times, women end up undergoing
euthanasia more than men [13].

It was discovered that women usually request more for the service irrespective of

the age group and based on the conclusion it was discovered that assisted suicide in
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Switzerland was associated with female gender and situations that may indicate greater
vulnerability such as living alone or being divorced, but also with higher education and
higher socio-economic position[14]. A statistical research on euthanasia shows the
reports of people euthanized each year at the Liverpool Care Pathway for the dying
Patient which definitely will include women in different numbers [15]. In all
jurisdictions, the request for euthanasia or physician assisted suicide has to be
voluntary, well-considered, informed, and persistent over time. The requesting person
must provide explicit written consent and must be competent at the time the request is
made. Despite those safeguards, more than 500 people in the Netherlands are
euthanized involuntarily every year. In Belgium, the rate of involuntary and non-
voluntary euthanasia deaths is higher than it is in the Netherlands. The
counterargument is that the legal requirement of explicit written consent is important
if abuse and misuse are to be prevented. After all, written consent has become very
important in medical research when participants are to be subjected to an intervention,
many of which pose far lesser mortality risks. Recent history is replete with examples
of abuse of medical research in the absence of explicit informed consent [16]. In the
book Last Wish, the details of Rollin’s role in helping to carry out her mother’s last
wish by providing information, support and the means necessary to act upon the
decision are widely known through prepublication media coverage. The book is an
intimate, fiercely honest memoir of a daughter’s struggle to come to terms with her
terminally ill mother’s decision to die. More than an examination of the ethical,
spiritual and technical aspects of assisted suicide, last wish is also a celebration of
Rollin’s imperfect family, a passionate testament to her mother’s character and
courage. It is also a compelling argument for the right of the terminally ill to a humane
and dignified death [17].
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Under this Act, Mrs Janet Mills, a 52-year-old lady suffering from mycosis
fungoides, was the second patient to die under the Act with the assistance of a doctor
[18, 19].

The high representation of women among euthanasia cases is very disturbing, given
what is known about the Oregon PAS experience, US mortality data, and the low
suicide rate in women. Men and women were almost equally represented in the Oregon
cases, but women were 2.5 times more likely to seek Kevorkian for euthanasia than
men. The factors that made women, particularly older women more vulnerable to
euthanasia are difficult to discern from the available data [20].

The principle of autonomy is a familiar justification for voluntary euthanasia and
physician-assisted suicide. Advocates argue that legalizing these practices would have
a positive impact on patient autonomy, causing a libertarian effect, by creating a space
for personal choice in death. This may have a particular resonance with women who
have struggled to win choice in their lives and control over their bodies. Some of the
most prominent assisted death cases have involved women: in the United States, Diane
Trumbull, Janet Adkins, Marjorie Wantz and Sherry Miller; in New Zealand, Victoria
Vincent and Lesley Martin who was assisted by her mother, Joy, to commit suicide; in
Canada, Sue Rodriguez, and in Australia, Nancy Crick, Sandy Williamson, Norma Hall
and Lisette Nigot [21].

The socio-demographic and clinical characteristics of Kevorkian euthanasia cases
were compared with Oregon Physician Assisted Suicide cases and US mortality data.
Women and those who were divorced or had never been married were significantly
more likely to seek euthanasia than those who would have been predicted by national
mortality statistics [22]. A 56 year old female patient, divorced 5 years ago lives with
her 20 year old daughter. She was working as a Math teacher and was very active until
six months ago when she complained of generalized pain, weight loss, severe headache

and multiple seizure episodes. She was diagnosed of having a metastasis brain tumor
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stage four, received two cycles of chemotherapy and refused radiotherapy. As a result
of these many accompanying symptoms, she asks requests a peaceful death from her
doctor and a signed agreement form with the witness of her daughter. This case was
used to discuss the different opinions in order to understand the full concept of
euthanasia and questions were raised as to if euthanasia is a legal behavior and why
some people are supporting a peaceful death while some are against it [23].
Conclusion. Euthanasia is prevalent in women in many different countries where
this practice is legalized and this is due to reasons like low pain tolerance, loneliness,
diseases and a lot of other factors which could cause depression in most women. In
some countries demonstrates strict laws against the practice of euthanasia and as a
result it is considered to be very harmful and punishable by the law while in other
countries euthanasia is seen as a way to relieve pain and so in these countries euthanasia
is legalized. Euthanasia is indeed considered harmful and its practice should not be

legalized anywhere in the world.
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Abstract: The role of state and private partnership influencing on social and economic
development of the state has been considered . Form and system of state and private partnership are
realized in transport sector of different countries. In these countries state and private partnership is
considered as one of the most optimal form of partnership operating on essential principles. In modern
conditions system of state and private partnership has been widely spread in transport sector of
Kazakhstan.
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Practical experience of foreign countries showed that development and adoption
of state and private partnership system positively influences on social and economic
development of the state. Such partnership form takes place in those socially important
sectors for which traditionally state sector is responsible: transport, housing and
communal services, communal, culture objects, public health, education, social
infrastructure.

State and private partnership form has been more popular and the biggest
experience of state and private projects realization has been accumulated in the USA,
Canada and Europe, though on the territory of the European Council also level of
countries” involvement in state and private partnership organization differs
greatly.[1].Thus, in Ireland, Portugal, Spain, France, Italy rather long ago there were
adopted legal acts, creating conditions for partnership of the state and private

organizations while joint projects realization. At the same time in the Netherlands,
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Austria and Germany state and private partnership projects started their active
development only in the last decade.

While considering belonging of projects accordingly to sectors, one can state
that on the first place is educational sector (34%), on the second place transport sector
(21%). On the third and forth places are public health, social service (17% and 16%
accordingly), then come state order and defence, telecommunications, environment (
6%, 5% and 1%).

Advantages of the state and private partnership program are used in: India,
Australia, Canada, Malaysia, the USA, France, Czech Republic, Norway, the
Netherlands, Portugal, Ireland, Japan, Singapore, as part of more wide privatization
program weakening of regulation by corporations, and also by international
organizations such as WTO, ICF, World Bank.

In these countries state and private partnership is interpreted as one of the most
optimal partnership forms, acting on the principles: principle of the present partnership
results pay ability for its participants; accessibility of benefits and tax holiday;
formation on federal level centers responsible for state and private partnership projects
implementation [2].

Except above mentioned: formation of the commission on projects realization
control on national and regional levels; definition of standards and procedures(
development of contracts’ templates, e.g. concessional agreement), methodological
ensuring of project realization assessment, level material and technical provision. For
motivation and further development of state and private partnership measures for
operating projects transparency ensuring, access to data, development and
implementation of training seminars and programs and so on are carried out.

The main sectors of state and private partnership realization in Germany are:
regional railway communication, social sphere, car roads, processing of solid domestic

waste, water supply, penitentiary system, utilization of sewage. Such partnership

International Conference on Chemical, Agricultural, Biological, Engineering and Health
Sciences (Canada, Toronto), April 30", 2017 | Conference proceedings
SECTION 5. TECHNICS AND TECHOLOGY

103



acquires at present moment popularity also in the field of innovative research and
technologies.

In Germany due to conservatism of state administration, insufficient solving of
tax problems and transmission of privileges among contractors, state and private
partnership has started practicing only since 2000. One of the biggest project is the
project “Maglev” cost of 9,8 billions of German marks for construction of high-speed
railway with passenger traffic of 12 millions of people. [3]

State and private partnership is realized in France in construction sector and
reconstruction of educational organizations, medical institutions, sports objects for
mass activities.

Most often investors in Europe invest in transport infrastructure. This is
construction and maintenance of airports, bridges, ports, railway transport, tunnels and
light rail.

Experience of the state and private investor partnership implementation takes place in
the USA, Canada and Australia, where state and private partnership projects are
included in state programs.

In the USA differently from Great Britain scale projects are realized in transport
sector. These are projects on construction and use of transport system, roads
construction. Most toll highways, e.g. Chicago Skyway, Pocahontas Parkway Express
Toll Route, Indiana Toll Road are exploited by private enterprises on the basis of
leasing contract for 99 years. Federal credit program was developed, stipulating
support of big projects in transport sector, such as formation of arterial trade passages,
border and transshipment transport centers, transit railway centers.

Present program is supposed to have 3 crediting forms- credit of guarantee ,
direct crediting and reserve credit line. However, part of the resources, allocated in the
frames of this program, is restricted to 33% from total cost of the project.

National Council together with the US Ministry of Transport formed Federal
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Administration of Transport, managing country's transport system (in particular,
fulfilling planning and management of transportation.

At Ministry of Transport also acts Federal Highways Administration (FHWA),
realizing projects of state and private partnership in transport sector.

The most ambitious project of state and private partnership is joint project of
Russia, the USA and Canada on construction of transport and pipeline passage under
Bering Channel between Alaska and Russia, with extent of 6 thousand km, twice longer
than underwater part of the tunnel between France and Great Britain.

In Canada priority projects of state and private partnership are the ones in energy
and transport sectors. Construction of southern part of ring road “South East Edmonton
Ring Road” (Anthony Henday Drive) is the project of state and private partnership in
transport sector. By the results of the project there were constructed 11 km of the road
with number of driving lanes from 4 till 6; 24 bridge constructions, 3 passes, 5 road
interchanges, and also 3 overpasses. Project of state and private partnership
corresponded to DBFO type. Currently object belongs to Alberta province as part of
transport net of the region. With assistance of this Fund Canadian government works
with the local executive authority and also with the companies from private sector
fulfilling infrastructural projects. The Fund finances big projects having strategic
importance, ensuring economic growth, improving quality of life.

Projects of state and private partnership n Canada are implemented n more than
25 fields of social relations (construction and reconstruction of medical and educational
Institutions, construction of roads and bridges, sports objects , etc.), on all levels of
state power. In Canadian legislation notion “state and private partnership” has it's
peculiar features. These projects belong to the sector of state service and state
infrastructure.While implementation of state and private partnership is necessary to
distribute optimally risks among partners [4]. Projects which don't correspond to these

rules are not considered as “state and private partnership” and can't get financing from
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Canadian Council on State and Private Partnership.

State and private partnership is defined by Canadian Council as joint venture
being realized by state and private sectors, constructed on the experience of each
partner and in the best way conforming to clear defined social need and conforming to
distribution of resources, risks and benefits. And while implementing state and private
partnership can be seen principle social interests advantage.

If we consider spheres of state and private partnership realization in developed
countries, we can see great variety of them. To these spheres belong: transport, housing
and communal services, ecology, real estate, public order and security,
telecommunications, financial sector, education and medicine [5].

In UAE development of state and private partnership is implementing slower
than in Europe. In transport sector on the stage of realization there is the project of
highway Mafrag - Ghweifat construction with the length of 325 km. Type of state and
private partnership is DFBO. For realization of the project Department of Transport of
Abu-Dabi chose private partners from different countries.

Growth of Kazakhstan's trade and economic partnership with China has
stipulated recently peculiar orientation to prospects of railway transport development,
state and private development in this sector. China is one of few countries of the world,
railways total extent of which not only hasn't been shortened recently but on the
contrary has been substantially lengthened.

Extent of Chinese railways is 73 thousand kilometers, till 2020 it will be up to
100 thousand km. Transport net's development is carried out on the basis of adopted
state program with cost of up to 300 billion US dollars.

On the basis of international experience analysis of state and private partnership
formation one can reveal general appropriateness: state plays different roles in projects-
participation in development of the project for participation at the stage of it's

realization, which depends on the character of activity, practice and partnership;
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projects of state and private partnership were widely supported by state administration
structures and local authorities; designation of separate actions of the project in
addition to the state and it's partner were also fully involved other enterprises and
institutions; practical experience of partnership between state and business
organizations actively turns to the side of state and social services; agreements of state
and private partnership stipulates possibility of additional contracts in case of definite
circumstances appearance.

One should note that state and private partnership has been developing with
different success in many countries of the world. In France they have unified contest
for all types of works and services. It's common to reckon that practical experience of
state and private partnership is carried out there, where state and business have
mutually complementary interests, but can't act independently from each other.

Kazakhstan using experience of European countries actively develops state and
private partnership in transport sector, housing and communal services and
construction.

Every country adapts existing models to it's conditions taking into account
national peculiarities and interests. It's connected with specificity of being carried out
in the country state and economic policy, normative and legal base, social and cultural
values. However, search for optimal decision for every country doesn't exclude
possibility of other countries™ leading experience use [6].

Activity of “Astyk Trans” Corporation has great advantages in state and private
partnership projects realization either in transport and logistic sector or in agrarian
sector.

In connection with this “Astyk Trans” Corporation can be invited to participate
in realizing by the state state and private partnership projects or initiate own in
particular privileged can be construction of spur tracks to grain elevators from nearby

railway stations, and also construction of grain terminals and granaries.
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Besides that it is supposed to develop state and private partnership projects on
the regional level- formation of grain operators to transport grain cargo of main grain
growing regions of RK ( North Kazakhstan, Kostanai, Akmola). One can use in this
case institutional state and private partnership, when grain operator will act as company
of state and private partnership, founded for the expense of state and private partners
resources.

Competitive advantage of national carriers will be scale of activity, which is the
factor of service cost lowering. However, in case of inefficient use of other factors of
production, general efficiency of national carriers will be lower than of competitors,
which will shorten their share in the market.

Thereby, formation of competitive conditions in transportation sector will give
an impulse to innovative development of transport, oriented to consumers
gratification, rise of competitiveness of transport in regional and continental market of

transit transportations and also in the market of high-quality logistic services.
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