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RESULTS OF MORPHO-BIOLOGICAL ASSESSMENT OF SPRING GARLIC VARIETIES IN THE
CONDITIONS OF THE SOUTH-EAST OF KAZAKHSTAN

Alpyshayeva V.0.!, Ibragimova G.M. !, Aitbayeva A.T.1,
Tapisheva G.B.2

'Regional branch LLP

«Kazakh Research Institute of Horticulturey of «Kaynary
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AHHOTALUSA

CuipHas OrpaHNYCHHOCTH IMOCCBHBIX nnomaz[ei/'l SpOBOTO YCCHOKA B PeCHy6J'II/IK€ Kazaxcran o0bsacHseTcs
OTCYTCTBHUCM MCCTHBIX alallTUPOBAHHBIX COPTOB JIA BECEHHEH IIOCaJKHu. HOBTOMY, JJIA YBCJIIMUCHUSA rmon_{a/:[ei/i
1 00BEMOB MIpOU3BOACTBA YCCHOKA, HeO6XO,ZlI/IMO BHCAPATH COpPTa OTEYECTBCHHOM CCIICKII M. B Kazaxcrane
HUMCIOTCS MCCTHBIC COpTa O3UMOTI'0 YCCHOKA, O/JHAKO, OTCYTCTBYIOT APOBBIC. HOBTOMy, B MCKCEC30HBC OCHOBHAasA
4acTh TOBApPHOT'O YeCHOKa MocTynaromias Ha Ka3zaxcraHckue npuinaBku MIMIOPTHPYIOTCS U3 3apYOEKHBIX CTPaH U
MmpoaacTCs 1Mo 3aBBIIIICHHOU IICHEC.

OCHOBHLIM IMyTEM B PCUICHUU 3aJiav 110 YBCJIUYCHUTIO HHOHlaILeﬁ BO3ACJIBIBAHUA U IPOAYKTUBHOCTH, a TAKKE
A YCTPAHCHHUA CE30HHOTIO I[e(i)I/IHI/ITa MPOAYKIIUH, ABJIACTCA BHEAPCHUEC OTCUYCCTBCHHBLIX COPTOB SAPOBOI0O
yecHOKa. Kak M3BECTHO, YECHOK - KyJbTypa CHIBHO 3aBUCSIIAsl OT apeaja CBOero oOuTaHus. B cBsi3u ¢ 3TuM,
HaMH, B yCJIOBHUSX I0ro-Bocroka Kasaxcrana ObUTH POBEICHBI PSAA HAYYHBIX UCCIIEIOBAHUN TI0 (POPMHUPOBAHUIO,
OLICHKE U BbIACICHUIO 06p33HOB C HAWTy4YIIUMHA XO3$II7[CTBCHHO-I.[CHHLIMH MNpU3HAKaMH, JJIs1 UCTIOJIb30BAHUS UX B
HaﬂbHeﬁLHHX CCIICKIIMOHHBIX pa60Tax.

KOJ‘IJ‘ICKLII/IH SPOBOTO0 YE€CHOKA B HAIIMX OIIbITaX ObLIa C(l)OpMHpOBaHa U3 COPTOB U 06pa3u0B 3 BEAyHINX
HAYYHBIX HEHTPOB Poccun.

Panee HAYyYHO-UCCIICJOBATCIIbCKUC pa60TLI 10 CCJICKIUH U CEMCHOBOACTBY SAPOBOT'O0 YECHOKA B Kaszaxcrane
HE TIPOBOANJIMCH. HO3TOMy PE3YIbTAThl IO OLUEHKE COPTOB MW KOJUICKIHUOHHBIX O6p33HOB APOBOTO0 YCCHOKA,
KOTOPBIC OTPAXKCHBI B CTATHE, ABJIAIOTCA HOBBIMU U UMCIOT 6OJ'II_HyIO MpPaKTUICCKYI0 3HAYUMOCTD.

ANNOTATION

The strong limited acreage of spring garlic in the Republic of Kazakhstan is explained by the lack of local
adapted varieties for spring planting. Therefore, to increase the area and volume of garlic production, it is necessary
to introduce varieties of domestic selection. In Kazakhstan, there are local varieties of winter garlic, however, there
are no spring ones. Therefore, in the off-season, the bulk of marketable garlic coming to Kazakhstani counters is
imported from foreign countries and sold at an inflated price.

The main way in solving problems of increasing cultivation and productivity areas, as well as to eliminate
seasonal shortages of products, is the introduction of domestic varieties of spring garlic. As you know, garlic is a
culture highly dependent on its habitat. In this regard, in the conditions of southeastern Kazakhstan, we carried out
a number of scientific studies on the formation, evaluation and isolation of samples with the best economically
valuable traits, for use in further breeding work.

The collection of spring garlic in our experiments was formed from varieties and samples from leading
scientific centers of Russia.

Earlier research work on the selection and seed production of spring garlic in Kazakhstan has not been carried
out. Therefore, the results of the assessment of varieties and collection samples of spring garlic, which are reflected
in the article, are new and have greater practical significance.

KiroueBbie clI0Ba: IpOBOI YECHOK, COPT, COPTOOOPA3IIBI, KOJUICKIIHS, A Al TalHs, MOP(HOJIOTHS, OHOMETPHSI,
BereTaHI/IOHHLIﬁ nepuon.

Key words: spring garlic, variety, varietal specimens, collection, adaptation, morphology, biometrics,
growing season.
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BBEJEHHUE MunuctepcTBa HalMOHAJIbHOM 3KOHOMHUKU
SIpoBbie (OpMBI YECHOKAa BO3HHUKIIM B Ipouecce  pecnyOoiauku cocraBisitor  2260,2 rta. OcHOBHBIE

U3MCHCHUS CCTCCTBCHHOTO TIOKOS W TMPHUBBIYHOTO
MecTooOuTaHus: pacteHud. O TOM, YTO, MOSIBICHHIO
HOBBIX (JOPM CIOCOOCTBOBAJIa «CMCHA MOCTOSHHOTO
apeana», CBHICTEIBCTBYIOT TPYIbl MHOTHX YYEHBIX
cenexionepos [1-6]. B mporecce mepexoaa oT oqHOM
cpensl OOMTaHUS B APYTYIO, YECHOK IOTEPSII CBOHM
JIOSBOITIOIIMOHHBIE TIPU3HAKH PA3MHOKECHHS - TIePEeCTall
BECTH M 0O0pa3oBBIBaTh CeMbi. Bmecto 3TOTO,
MOSBWINICH HOBBIE HE CTpENKyIomuecs (GOpMEL,
Pa3MHOXKAOIINECS yepes €IMHCTBEHHBIN
BEreTaTHBHEIN opraH - 3yOkamu. He cMOTps Ha TO, 9TO
«HOBBICY» (POPMBI YECHOKA OOJIBIIIC HE CTPEIKYIOTCS, Y
HUX TMOSBWINCH JPYTHUE CHOCOOHOCTH - MEPEHOCUTH
JUINTCIFHOE ~ XpaHEHWe. OJTOT  MPHU3HAK  CTal
OTJIMYUTEIHHOMN YEPTOU IPOBBIX COPTOB YSCHOKA.

B mHacrosmee Bpems, Omaromaps Ooratomy
XUMHYECKOMY COCTAaBY U HEOOBIYalfHO MIPSTHOMY BKYCY,
YECHOK IOMYJISIPEH BO BCEX YTOJKaX 3eMHOTO Imapa.
YecHOK OBLI CITACEHUEM IUIA JIFOIEH B TOABI BOMHEBI U

YyMbl, a C Pa3BUTHEM WHAYCTPUM [HUTAHUS,
(apmaneBTHYCCKOM u naproMepHoi
MPOMBIIIICHHOCTH HPOU3BOJICTBO YeCHOKa

nproOpeTacT MEK/IYHAPOTHBIC MACIITAOBI.

BanoBoe mpou3BOACTBO YEeCHOKa B MHUpE, IO
naaaeiM DPAO, mpesbimaer 17 MIH. TOHH B TO7.
[TepBoe MecTo 1Mo 3TOMY TOKa3aTelto 3anuMaeT Kurait
- 664 TBIC. Ta, TMPOM3BOACTBO - Oomee 11 miH. T,
ypoxaitHocTh - 20 T/ra. Cmemom wupyr Uumus u
Pecniy6nmka Kopest. CaMblii BEICOKHI yporxKail 4ecHOKa
B YCJIOBHSAX CYXOro KIMMaTa W HCKYCCTBCHHOTO
oporrenus nony4arot B Erunre - 25,3 1/ra [7].

B 3aBHCHMOCTH OT CpPOKOB IOCAIKH, YYCHBIC
pa3JeNnian YeCHOK Ha JIBa MOJBUAA: O3UMbBIH YECHOK -
crpenkyromumiics — Allium  sativum L. subsp.
sigitatumKuzn. u sipoBast popma - HECTPENKYOIIHCT
Allium sativum L. subsp. Vulgare Kuzn.

Ha cerogusmHuii JeHb B MNPOMBIIUIEHHOM
NPOM3BOJICTBE  YeCHOKa  mpeobnanaoT  Ooiee
MPOAYKTUBHEIE O3MMEIe copTa. OmHAKO, CE30HHOCTH
JAHHOTO TIO/IBUIA SBHJIACh XOPOIIMM TIOBOJIOM IS
co3maHMs HOBBIX spoBHIX (opMm. Kak wu3BecTHO,
O3UMBII YeCHOK MMEET BEICOKYIO MIPOTYKTHBHOCTD TP
HU3KOM KOX((UIHCHTE IJIEKKOCTH - He Oomee 3-5
MeCSIIIeB. ITO MPUBOJIUT K BOSHUKHOBEHHUIO Je(UIIATA
MPOJYKTa C CEPeAWHBI 3UMBI BIUIOTH JIO CEpPEIAMHBI
neta. M3BECTHO, YTO OTAETBHBIE COpPTa SPOBOTO
YEeCHOKa MOXXHO XPaHHUTh OT 8 MecsIeB 10 2 JIeT.
[[Iupokoe BHeApPEHUE SPOBBIX COPTOB OOECIICUNIO
Oe3nepeboitHoe yrmoTpediieHue YeCHOKA B TIEPUOJT €r0
C€30HHOTI'0 OTCYTCTBUS M IOPOTOBU3HBI.

CeromHss B MHUpe HacuuThIBaeTcs Mopsaka 25
COPTOB SIPOBOTO YECHOKAa M3 PAa3HBIX CTpaH MHpa,
BOCTpcOOBaHHBIX B  MpoOU3BOICTBE. To  ecTs,
COpPTUMEHT orpaHuueH. Jlnsg Bo3JedbIBaHUSA Ha
OONBIIMX TUIOINAASX HCIONB3YIOTCS copta diasop,
IIpunTanop, Knenop, ®arop, Bukropuo, Enenosckuii,
EpmoBcku#i, [ertspckmii, Amneiickuii, Ilepmsk,
T'ynnusep, CounHCKHUit 56, laypuiickuii,
MockoBckuii U Ipyrue.

B Kazaxcrane niom@aau 4ecHOKa B XO3sicTBax

BCECX KaTeFOpHﬁ, 1o OCJICIHUM JaHHbIM

IUIOINAAY BO3JENIBIBAHUS 3aHMMAeT YECHOK O3UMBIN
[8]. BasoBbie cGophr uecHoka Ha 2019 rox cocraBuiu
okojo 45 Tteic.ToHH, yTo Ha 70,8% (Ha 18,6 THIC. T)
OombIlle ypOBHS MATWICTHEH naBHOCTH. OCHOBHBIC
IUTOIIAAN BO3JEIBIBAHUA YECHOKa INPUXOIWINCH Ha
10KHBIE perroHsl: JKambpuickas obnacts - 80,5% (20,9
ThIC.T), AnmatuHckas - 9,9% (2,6 ThIC.T),
Typkecranckas - 8,4% (2,2 teic.T). Ha mosro apyrux
permonoB mpuxomurcsa 1,3% o0mmx 00BeMOB
MPOU3BOACTBA yecHOKa [9].

K  coxanenmto, uecHok B  Kasaxcrane
BO3/ICNIBIBAETCS] HA HEOOJIBIINX IIOMIA (51X, B OCHOBHOM
Ha npuycazeOHbIX yyacTkax. OrpaHn4eHHbIe IUIOIaIN
BO3/IC/IBIBAaHUS YECHOKA B CTpaHe OOBICHICTCS
OTCYTCTBHEM OTEUECTBEHHBIX COPTOB U MOCAZOYHOIO
MaTepHaa spoBOTO YSCHOKA M HETOCTATKOM O3UMOTO.

B Kazaxcrane momymeHBl K HCIOJIB30BAHUIO
Bcero 10 copTOoB 03UMOro 4YecHOKa, M3 HHUX 6 -
cenekimn - TOO  «KasHUMKO»  (PernoHaibHOTO
¢mmana «Kaitaapy): 3amnmmiickuit, Apman, Hukw,
Ammawmseic, Mepeit u Acbul. He cmoTps Ha TO, 4TO
LentpanpHast A3zusg INONpaBy CUMTAeTCs POIUHON
yecHOKa, B Kasaxcrtane paifonmpoBan Bcero 1 copt
SpOBOTO YecHOKa - Kanuuuuckuit mectHbiit (1964 r.),
OJIHAKO CEMEHOBOJCTBO 110 JAHHOMY COpPTY HE BEAETCs
[10].

W3BecTHO 4TO KyIBTYpa YECHOKA IMEET OOJBIIYIO
3aBHCHMOCTh OT CBOETO TMPHUBBIYHOTO  apeaia
oburanus. [loaToMmy, B yCIOBHAX fOra W IOra-BOCTOKA
Kazaxcrana  BO3HENBIBAIOTCS  MPEHUMYIIECTBEHHO
MecTHbele copTa o3umoro uyecHoka. C 2018 roga B
KasHUUIIO (pumman «KaitHapy) HAYaTHI
CEJIEKIHOHHO-CEMEHOBOUECKHE PAOOTHI 1O SPOBOMY
YEeCHOKY Ha foro-Boctoke Kazaxcrana. MccnenoBanus
1o GOPMHUPOBAHHIO M U3YUYCHHUIO KOJUIEKLUH C LEIbI0
BBIJICITICHUS MePCHIEeKTUBHBIX 00pasmoB JUIs
HCTIOJIB30BAHUS B CEJICKIIUH ITPOBOJSATCS BIIEPBEIE, YTO
MOATBEPKAaeT HMX AaKTyaJIbHOCTh M TPAKTHYECKYIO
3HAYMMOCTD JIJISI CTPAHBL.

METOJUKA n
HCCJIEJJOBAHUM

[oneBrpie OMBITH U TA0OPATOPHBIE UCCIICTOBAHMUS
OBLTH BBIMIOJHEHEI B COOTBETCTBUH C OOIICTIPUHATHIMH
KJIACCHYECKHUMH METOJMKaMH, B TOM YHCJIE TIO
CEJIEKIIUN U CEMEHOBOJCTBY OBOIIHBIX KyJIBTYD:

JlensHKM W CXEMBI TIOCEBa B  CEJIEKIUH,
COPTOUCTIBITAHUM W TEPBHYHOM CEMEHOBOJICTBE
oBolHbIX KynbTyp: [Tapamerpsr OCT 4671-78. - M.,
1979. -15 c. [117];

Onucanne MOp(QOIOrHYECKNX TPHU3HAKOB |
apaMeTpoB  MPOBOJWIOCH IO  MEXAyHApOJHOU
cucteme UPOV u pexomenpanmu ['ockomuccun PK
[12];

OBBEKT

I'onuapos I1.A., T'onuapos H.II. Meroanueckue
OCHOBBI CeJIeKIIMH pacTeHui. - HoBocubupck. - 1993. -
307 c. [13];

MeroKa TOCYJapCTBEHHOTO COPTOMCIBITAHUS
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Hocnexos b.A. MeTouka 1mojaeBoro onsita. - M.,
1985. -372 c. [15].

Obvexm uccredosanuti: B KadyecTBe OOBEKTa
UCCIICIOBAaHUN  OBUIM  KCIIOJIB30BAaHBI  KOJUICKIIUH
SPOBOTO YECHOKA W3 BEAYIIMX HAYYHBIX IICHTPOB
Poccun.

Llenv uccneoosanuii: copMHpPOBATH U OICHUTH
00pa3mbl KOJUISKIIUH SIPOBOTO HYECHOKA, BBIICIUTH
MIEPCIEKTHBHEIC, TSI UCTIOJIF30BAaHUS B CEIIEKIIMOHHBIX
WCCIICIOBAHUSAX W CO3JAaHWHM HOBBIX OTEUYCCTBEHHBIX
COPTOB.

Iousa OTIBITHOTO CTallMOHAapa TEMHO-
KallITAHOBAsI, CPETHECYTIMHUCTAsI, COACPKUT 2,9-3,0%
rymyca; 0,18-0,20% obmero asora; 0,19-0,20%
BanioBoro ¢ochopa, 30-40 mr/kr P.Os, 350-390 mr/kr
K20. Cymma mornomieHHbIXx ocHoBanuil - 20-21 mr-
9kB./100 T moussl. O6beMHas Macca - 1,1-1,2 xr/cm®.
Peaknus mouBeHHOTO pacTBOpa ciabomenouyHas (pH
7,3-7,4). KuuMaT mnpeAaropHoi 30HBI FOr0-BOCTOKA
Kazaxcrtana (AnMaTHHCKas 00JIACTb) SIBIISICTCS PE3KO-
KOHTHHCHTaJNbHEIM. CpemHss TemIeparypa WO
cocraBisier 22-24°C Tera, ssHBaps - 6-10°C moposa.
CyMMa MOJOXHUTENbHBIX TemrepaTyp paBHa 3450-
3750°C, a cymma akTuBHBIX Temmeparyp - 3100-
3400°C. ITpoaomKUTEILHOCTh 6€3MOPO3HOro HEPHOA
- 140-170 nueit. ['omoBoe konudyecTBO ocanakos - 350-
600 MmM.

PE3YJIbTATBI MCCJIEJOBAHUM U HUX
OBCYXIEHHUE

Hayunple wmcciemoBaHWs  MPOBOMWINCH — Ha
OTBITHOM cTannoHape PermonampHOro Qummama TOO
«Kazaxckuit HUM nnopoosowmeBoactBay «Kalinapy,
PAaCIIOJIOKEHHOTO B TIPEATOPHOH 30HE IOr0-BOCTOKA
Kazaxcrana Ha ceBEepHOM CKIOHE 3aMJIMICKOIO
Amnaray =Ha BeicoTe 1000-1050 M Hag ypoBHEM MOpS B
pamkax  I'pantoBoro  mpoekra  MuHucrtepcTsa
obpaszoBanuss u Hayku Pecrybnmuku Kaszaxcran mo
Teme: «DopMHUpPOBaHKE U OLICHKA KOJUICKIHH SIPOBOTO
YEeCHOKA JJ1s1 CO3aHus HOBBIX COpTOB B Ka3zaxcrane Ha
2018-2020 rr.».

SIBJSIETCSL  KJIOHOBBIH ~ OTOOp,  MO3TOMY,  ycIex
CEJIEKLIHUOHHOI0 IpolLiecca B 3HAUYUTEIBHOW CTENEHHU
3aBHCHUT OT UCXOJHOTO MaTepHaja 1 ero BCECTOpPOHHEN
ouenkn. B 2018 r. Hamm Obuia cdopmupoBaHa
KOJUISKIMsST M3 O0pasloB W COPTOB M3 BEAYLINX
Hay4yHBIX IeHTpoB Poccun. Beero 6p110 BeICaXeHO 29
COPTOB M KOJUIEKIMOHHBIX 00pa3loB B MEPBBIil TOx U
JononHuTenbHO 10 HOBBIX, npuBe3eHHbIX M3 BUP BO
BTOPOM I'OJ UCCIIENOBAHUM.

[lepen BrIcagkoil MOCAIOUHBIN MaTEpUa SPOBOrO
YecHOKa OBUT pa3/ielieH 1Mo (paKIusM U BBICAXKCH Ha
rnyouny 3-4 cM, ¢ Mexaypaapamu 70 cMm, B 3apaHee
MIOJIrOTOBJICHHBIE 0OpO31bl. JIeIsIHKU - 2-psIKOBBIE,
IUIOIIA b YICTHOM JENSHKH - 5-10 M2,

W3ydenne koJeKIuu sipoBoro yecHoka B 2018-
2019 rr. TmMO3BOJWIM  ONpEACNTUTh  CIEAYIOIINe
MIPOSIBJICHUST MOP(OJIOTMYECKUX MNPU3HAKOB: MPHU
OINMCAaHNM JIyKOBHUI[ YECHOKAa OBUIO BBIABICHO, HYTO
copTooOpasmbl  MMEIT  pazHooOpasHylo  Qopmy
JYKOBHI] - OT IUIOCKOW 10 OBAQJIBHOH, IJIOTHOCThH
JYKOBHII - OT OYCHb IUIOTHEIX (50) 10 TUIOTHBIX (40), ¢
2-3 KpOIOLIMMH YEIIysIMA B OCHOBHOM O€JIOT0 IIBETa, B
HEKOTOPBIX MTPUCYTCTBOBAIN HPOXKHUIKH C PO3OBBIM U

CHUPCHEBBIM OTTCHKaMH. OTHI/I’{I/ITCHLHOﬁ
0COOCHHOCTBIO SPOBBIX COPTOB YCCHOKA OT O3MMBIX
SABJIACTCA MHOFO3y6‘-IaTOCTI>, y N3y4acMbIX
CcOpTOOOpa3loB oOHa cocTaBwia 8-16 1mTyk Ha

aykoBuny. Oxpacka 3yOKOB MEHsUIach OT CBETJIO-
KOPUYHEBEIX 10 CHPCHEBHIX B 3aBHCHMOCTH OT COpTa
00pa3uoB (Tabmwmst 1, 2).

[Ipu omeHke COPTOOOPA3LOB SPOBOTO HYECHOKA
OonpIIoe 3HAUYCHHE HMEET XapaKTepPHCTHKAa HX II0
MPOAOJDKUTEIPHOCTH  BETETAIlMOHHOTO  IEepHOoja
(Tabaumel 3 1 4). B 3aBUCHIMOCTH OT KITMMaTHYECKHX
YCIOBHH K 0COOCHHOCTEH 00pa3110B MEHSIICS U IEPUOJ
Beretaiuu.  JlnmMHA ~ BEreTalMoOHHOrO  Mepuoja
OIIpeeNIAeTCS TeHOTHIIOM COpTa, YCIOBHMSMH ToJa
BBICAJIKH, MOP(OJIOTUUECKON BBHIPABHEHHOCTHIO U
BBI3PEBAEMOCTBIO - BCE ATU (DAaKTOPBI B TOW WIJIM WHOI
CTETICHH BIUSIOT HA KAYeCTBO M ypoxaii (Tabsiuna 3).

B cenmekumm  KyJnpTyp — Pa3sMHOXKAIOIIUXCS
BEreTaTUBHBIMH  OpraHaMH OCHOBHBIM  METOJIOM
Tabmmma 1
Mopdosornyeckoe onucaHue JyKOBHUI IpOBOro yecHoka (2018 r.)
Yucino Kommaectso
IInotHOCTH
No Coptoo- yKOBHIL dopma HapYKHBIX Oxkpacka 3 3yOKOB B Okxpacka
Opasipt Gam JIYKOBHI] YellyH, Hapy KHBIX Yelryi JIyKOBHULIE, 3yOKOB
T. T,
1 Cubuperii 5 TUIOCKO- 23 Oerble, CPO30BBIMU 10-14 CBETJIO-
OKpyTJIast TIPOKHIIKAMHU KOpUYHEBbIE
2. Cynran 5 THIOCKO” 2-3 Gernble 10-12 CHpPEHEBbIE
OKpyTJIast
Oerble, ¢
. CHPEHEBBIM
3 Cubupckuit 5 TIJIOCKO- 2.3 OTTEHKOM, © 10-12 CBETJIO-
KyJIaK OKpyTJIast KpYTHBIMH KOpUYHEBBIE
TIPOKHIIKAMH
KOpUYHEBBIE,
4. T'uranr 4+ TUIOCKast 2 Oenble 10-15 C PO30BBIM
OTTEHKOM
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Genble, ¢ KpYIHBIMU -
5. I'ynmsep 5 IIOCKast 2-3 PO30BBIMU 10-12
KOPHYHEBBIC
MPOKUIKAMH
6. EproBckuii 5 fLIOCKo 34 Oenbic, ¢ posoBbIM 10-14 CHPEHEBbIE
OKpyTJIast OTTEHKOM
Oenble, ¢ -
7. | EnenoBckuii 5 IUIOCKast 2-3 CHPEHEBBIMU 10-14
KOPHYHEBBIC
MPOKUIKAMH
Oenble, CKpYITHBIMU
8. Abpex 4 LI0CKO 3-4 CHPEHERBIMH 10-12 | ROHTOBATO
OKpyTJIast KOPHYHEBBIC
TPOXKUIIKAMH
OeJble, ¢ KpYITHBIMHA )
9. I[ezxyiinH 5 TUTOCKAs 2-3 PO30BaTHIMU 10-14 KOCEZT;OBHG
¥ TPOXKUIIKAMH P
10.|  Kuenop 5 OKpyrIo” 3-4 Gerbie 12-14 eBeTIO”
) TUTOCKAs KOpUYHEBBIE
KOpHYHEBEIC,
11 Buxkropuro 4 OKPYHIo- 2-3 Oernbie 12-16 ¢ PO
TUIOKast 30BaThIM
OTTCHKOM
OKDYIIIO- CBETJIO-PO30BEIE,
12. Pusbepa 5 Ky 3-4 CKPYIHBIMU 12-14 KOpUYHEBBIE
TUIoCKast
HPOXKUIIKAMHA
OCKO- Gemmie, ¢ CBETIIO-
13. | JemumoBckuit 5 I 2-3 PO30BaThIM 12-14 .
OKpyTJIas KOPHYHEBBIC
OTTEHKOM
N IJIOCKO- Oeumbie, ¢ KpyHLIMI 11-13 CBETJIIO-
14. | JHerrspckuit 4 2-3 PO30BaThIMU N
OKpyTJias Ho 17 KOPUYHEBBIHN
TPOYKUIIKAMHA
15. Tepmsix 4 TUIOCKAs 2-3 Oenbre 10-12 eeTio”
PO30BBIE
16. K-56 5 OBaJIbHAS 2-3 Oenbie 10-11 Oe)keBbIe
KOpHYHEBBIC,
17. K-52 5 rpyter 12 Gerbie 9-10 e e
BHIHAS peH.
TIPOKHIIKON
18| K75 4 rpyie- 23 Gerie 10-12 Caetio-
BHIHAI CHpCHEBBIC
19. K-79 4+ OBaJTbHAS 1-2 Oenbie 14-16 CHPCHEBEIC
PO30BEIE, €
20. K-126 5 OBaJIbHAA 1-2 Gernble 10-12 CHpe-HEBBIM
OTTEHKOM
21. K-54 4 OKpyTJIast 2-3 Oerbie 8-9 PO30BO”
CHpEHEB.
22, K-48 5 frocKo” 2-3 Gebie 8-9 PO30BBIE
OKpyTJIast
23. K-65 5 TUIOCKAs 2-3 Oerbie 10-12 CHPCHEBbIC
24, K-53 4 OKpyTyIas 1-2 Oenble 12-15 Oe)xeBbIe
25. K-67 5 OBaJIbHAS 1-2 Oenble 10-14 Oe)xeBbIe
26. K-76 4+ rpyrue- 1-2 Gerbie 5-7 PO30BbIE
BHJIHASI
27. K-71 4 ftoeror 12 Gerbie 12-14 cHpeHeBbIe
OKpyTJIast
28. K-41 5 OBaJIbHAS 2-3 Oenble 10-11 Oe)xeBbIe
29. K-43 5 OBaJIbHAs 2-3 Oebie 10-12 CHPEHEBbIE




Espasutickuti Coros YueHbix (ECY) #4(73), 2020

Tabmauua 2
Mopdoaornyeckoe onncaHue JyKOBHUI IpOBOro yecHoka (2019 r.)
ITnotHOCTH Dopma Hucno Oxpacka Koraecrso
Copro- HapYKHBIX 3yOKOB B Okxpacka
Ne obpazen JykosH, JyKoBHIL Yelyit HAPYIHBIX JIyKOBHIIE 3yOKOB
Gamn ’ yermyit )
IIT. IIT.
1 | K-2599 5 LIoeko” 2-3 Gebic, ¢ pooBLIM 10-12 pososas
OKpyTJIast OTTEHKOM
2. | k2711 5 TLoeKo” 2-3 Oebie, ¢ ciperienbit 8-10 cupereBas
OKpyTJIast OTTEHKOM
Gerble, C CHPEHEBBIM
3 | k2716 5 IUIOCKO- 23 OTTEHKOM, 10-12 CBETJIO-
OKpyTJIast C KPYIHBIMH KOpHYHEBast
HPOXKUIKAMH
4. | K-2821 4 nockas 2-3 Gerbie 10-12 CBETIO"
KOpHYHEBast
5. | Bp.5276 5 nockas 2-3 Oebie, ¢ posonbint 10-12 CBETIO"
OTTECHKOM KOpHYHEeBast
6. | Bp.2971 5 focKo 3-4 Oeimbie, ¢ po3OBLIM 10-14 CHpPCHEBEIC
OKpyTJIast OTTECHKOM
Gerie, CHpPEHEBATO-
7. | 3emia4ox 5 IUIOCKast 3-4 C CPEHEBBIMU 10-14 P
KOpUYHEBBIE
TPOXKUIKAMH
6esble, ¢ KPyIMHBIMU
8. JloGpbins 4 [HIOCKO 34 CHUPEHEBBIMU 12-15 KOpHYHEBBIE
OKpyTJIast
TPOXKUIKAMH
6eble, ¢ KpyITHBIMU -
9. | Xopoben 4 TUIoCKast 3-4 PO30BaThIMU 12-14
KOpHYHEBBIC
TPOXKUIKAMH
10, | Pemw 5 OPYLIO" | 34 Gerie 12-14 Gebie
Tabmuma 3

IIpoa01KUTEIbHOCTh BereTAlMOHHOI0 epHoAa COPTO00Pa3L0B APOBOro YecHoka (2018 r.)

KonuuecTBo 1HEN OT BCXOH0B JI0
Jlata maccoBoro
No Haumenopanue JlaTa mocaaxu oTpaCTARNA yOOopKHI
COpTOOOpasIOB COpTO0OPA3OB [oxentenue
JIMCTHEB yOopka
JINCTHEB

1 Cubupckuii 07.04. 04.05. 99 104
2. Cyurran 07.04. 01.05. 97 107
3. Cubupckuii Kysak 07.04. 01.05. 101 107
4, ['urant 07.04. 01.05. 101 107
5. ['ynmBep 07.04. 04.05. 96 104
6. EprioBckuii 07.04. 15.05. 90 92
7. EneHoBckuii 07.04. 04.05. 89 95
8. AOlpex 07.04. 04.05. 96 104
9. JlenymKuH KyJiak 07.04. 01.05. 99 107
10. Knenop 07.04. 13.05. 88 96
11. Bukropust 07.04. 04.05. 98 104
12. PuBbepa 07.04. 04.05. 95 103
13. JlemunoBCKui 07.04. 03.05. 96 104
14. Hertsipckuii 07.04. 10.05. 87 97
15. Tepmsik 07.04. 03.05. 96 104
16. K-56 07.04. 06.05. 95 100
17. K-52 07.04. 04.05. 98 103
18. K-75 07.04. 06.05. 95 100
19. K-79 07.04. 04.05. 99 104
20. K-126 07.04. 04.05. 97 102
21. K-54 07.04. 12.05. 90 95
22. K-48 07.04. 04.05. 101 105
23. K-65 07.04. 10.05. 93 98
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24, K-53 07.04. 04.05. 101 103
25. K-67 07.04. 04.05. 98 103
26. K-76 07.04. 15.05. 90 92
27. K-71 07.04. 04.05. 98 103
28. K-41 07.04. 10.05. 95 97
29. K-43 07.04, 04.05. 938 100

Amnanu3 Mexda3Horo nepuosa B nepsbii (2018 .)
TOJl WCCJICJIOBaHUI IOKa3aJ, YTO HACTYIUICHHE
(deHonormyecknx (a3 pa3BUTHS SPOBOTO YCCHOKA
pa3inyasnuch B  3aBHCUMOCTH OT  HCIBITYEMBIX
copTooOpasuos. Tak, meprox OTpacTaHus JIUCTHEB OBbLIT
pactsHyT oT 25-28 cytok mo 40. Pannee orpacranme
mucteeB (¢ 01.05. mo 04.05.) wabmomganocky
coproobpazunoB Cubupckuii, Cynran, Cubupckuit
kymak, [wrant, [ymmmsep, EnenoBckmii, AOpex,
Henymxkun kynak, Bukropust, Pussepa, JlemunoBckuid,
K-52, K-79, K-126,K-48, K-53, K-67,K-71, K-43. V¥
obpasuoB Epmosckuii, Knenop, Hertsapckuii, K-75, K-
54, K-76 u K-41 maccoBble BCXObI OLUIM OTMEYEHEI Ha

nepuon ¢ 06.05. mo 15.05. B 3aBHCUMOCTH OT cOpTa WU
Ha 30-39 mocne mocagku. Takas «pacTSIHYTOCTB»
Nepuosa, BO3MOXHO, OOYCIIaBIMBAETCS Pa3IMuyHOMN
TEHETHYEeCKOW TpPHUPOAOH COpTOoOOpasloB H  HX
peakuueil Ha ycloBuUsl OKpy»karouieil cpenpl. B Toxke
BpeMsI TTO3HEE OTPACTAHUE JIMCTHEB HE MOBIUSIIO HA
a3y MOXeNTeHWs JIHCTHEB M Hadaso yoOopku. B
TIEPBBIN TO U3yYEHHsI PAHHECIICIIBIMHU TOKa3alu ce0s
coptoobpasubl Epmosckuii, Kuemop, Hertsapckuii,
Enenosckuii, K-75, K-54, K-76 wun K-41.
[TpoomKUTENFHOCT MX BEreTanuy CocTaBmia - 92-
100 mus.

Tabmuna 4
IIpoa0aKUTETHHOCTH BEreTAlHOHHOI0 NEPHo/Ia COPTO0OPA3LOB APOBOro YecHoka (2019 r.)
MaccoBoe KonnuecTBo aHel 0T MaCCOBBIX BCXOIOB 10
Haumenoanue [Tocanka
Ne COpTOOOpA3IoB COpTO00p OTPACTaHHA yoopiu
) JINCTHEB [oxenTeHue JIMCTHEB yOopka

1 K-2599 19.04. 14.05. 73 77
2. K-2711 19.04. 11.05. 75 80
3. K-2716 19.04. 11.05. 75 80
4. K-2821 19.04. 11.05. 75 80
5. Bp.5276 19.04. 16.05. 71 75
6. Bp.2971 19.04. 14.05. 73 77
7. 3eMIIsTI0K 19.04. 14.05. 73 77
8. JloOpbIHs 19.04. 14.05. 73 77
9. Kopobery 19.04. 11.05. 75 80
10. Beblii ciion 19.04. 16.05. 71 75

Bereranuonnsiii neproa 2019 rona omyimyuiics ot
MEepBOTO TOJa WCCICIOBaHUN HEOIaronpUsTHRIMHI

MNOTOAHO-KIIMMATHICCKUMU  yCJIOBUSMU. Bonbmmoe
KOJIMYECTBO aTMOC(I)epHLIX 0CaJIKOB B  HIEpHUOA
npennonoraeMoﬁ nocagku W OpOAOJDKHUTEIIbHAA

3acyxa ¢ BBICOKOW Temmeparypoil Bozayxa (+38-41°C)
B CepeuHe JieTa, CIOCOOCTBOBAIM MO3IHEN BBICAIKE
YEeCHOKAa M pPaHHEMY IOXKEJITCHHIO JINCTHEB M HAvalry
yOOpKH HE CMOTps Ha IMo3fHee MX oTpactaHue. OT
JaThl IMOCAIKH JO TIEPBOIO MAacCOBOIO OTPACTaHUSA
JUCTBEB Mpomrio 22-27 CyTOK B 3aBHCHMOCTH OT
coproobpasznoB. KomuyecTBO JHEH OT MacCOBBIX
BCXOJIOB 10 YOOpPKM HOBOH KOJUIEKLMH SPOBOTO
yecHoka u3 BHP-a 6puto xopoue u cocraBuio 75-80
JTHEH.

Pa3Butue BereTaTMBHOW MaccChl pacTEHUH MMEET
Goutbioe 3Ha4YeHUe npu (hopMupoBaHUNH
MPOAYKTHUBHBIX  OPTaHOB, ONpENeNsis BEIMIUHY
Oymy1ero yposkasi. B Toxxe Bpemst, y HEKOTOPBIX BHIOB
CENbCKOXO3SMCTBEHHBIX PpPAaCTEHUHl 4Ype3MepHOe U
JUTATENIEHOE (POPMHUPOBAHHE 3€IEHON MAaCChI IPHBOIHT
K CHIDKEHHIO XO3SIHCTBEHHO-IICHHBIX IPHU3HAKOB
BO3ETBIBAEMON  KYJIbTYyphl, TOPMO3HUT pa3BHUTHE
NPOJIYKTOBBIX OpraHOB, YyXYZAIIaeT ee CTPYKTYpY,
KayecTBO U TNPOAYKTHBHOCTb. Jlng ompeneneHus
aJaNTallMOHHOTO MNOTEHIMAaNa KOJUIEKLIUU SPOBOTO

YECHOKa B yCJIOBUSX 10ro-Boctoka Kazaxcrana B 2018
rogy O MPOU3BEICHBI OGromMeTpHryecKne
HCCIIeIOBaHUS 3€JIeHOM Maccel 1o 29 copram u
obpasnaM KoJuleKIMu. Bo Bpems OmoMeTpHuecKux
HaOI0 e HUH ObuTH N3yYCHBI CIIeTyonIme
MOp(GOJIOTHYECKHE IPU3HAKHU SIPOBOTO YECHOKA: YUCIIO
JNCTBEB, UX JUIMHA, MHMPHHA M IUIOMAAb JHCTOBOM
MOBEPXHOCTU. 3aMepbl ObUTH MPOU3BEACHBI B (hazy
MaKCHUMAaJbHOTO OTpAcTaHUs JHMCThEB. Pe3ynbTaThl
OMOMETpPHYECKHX  HM3MEpPEHHH  MOoKa3ald,  9TO
H3ydaeMble COPTOOOPA3IBl OTINIAIUCH MEXIy COOOH

1Mo MOpQOJIOTHUECKUM Npu3HaKaM. BuzyanbHbIi
OCMOTp TMOKa3aJl, YTO KOJUICKIIMOHHBIE 0O0pa3Ibl
OTJIMYAJINCh  PACTOJIIOKEHUEM  JIMCTHEB, BBICOTOM

JIOXKHOTO CTeOIIs1, pa3MepoM U POPMOIi TYKOBHIIL.
bouto ompeneneHo, YTO MO KOJUYECTBY JIUCTHEB

COpTa MPEBOCXONWIN KOJUICKIIMOHHBIE 00pa3ibl M3

BUP-a (tabnuma 5). Tak, KOTUYIECTBO JTUCTHEB HA OJTHO

pacteHne y coptoB cocraBmio -8,4-9,8mr. Ha
pacTeHme. v KOJUIEKIITHOHHOTO MaTepuaia
MaKCUMaJIbHO 5,8-7,8mrryk. JlnuHa W mmpuHa

JHUCTHEB Yy COPTOB IIPEBOCXOIMIO KOJUICKI[MOHHBIE
obpasuet B 1,5-2,0 paza. CoOTBETCTBEHHO, Y
KOJUICKIIMOHHBIX ~ 00pa3noB  o0mas  Iuiomans
ACCHMWJILIMOHHOW TIOBEPXHOCTH OJTHOTO PACTEHUS K
MEPHUOTy MAKCHUMAJIBHOTO OTPACTAHUS JUCTHEB ObLIA -
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190,6-557,5¢cM?, a 'y copToB noutu B 3 pasa 6oJblie -
637,8-1556,8 cm?.

Ta6muua 5
Pa3BuTHE JIHCTOBOI IOBEPXHOCTH COPTOOOPA3LOB SIPOBOI0 YeCHOKa, 2018 1.
KomiuectBo Cpensist Cpennsist ILommas THCTOBO
Ne CopToo0pa3is! JIFICTHEB HA JUTHHA IIMPHHA JIHCTA, 5
TIOBEPXHOCTH, CM
PacTeHHH, ILT. JMcTa, CM cM
1 Cubupckuii 9,2 36,5 135 661,8
2. Cynrran 8,4 39,4 132 637,8
3. Cubupckuii Kynak 8,6 414 147 764,1
4. ['uranr 7,6 35,6 1,62 639,9
5. ['yiusep 9,2 41,8 1,62 909,5
6. EpruoBckuii 8,8 40,6 1,48 772,0
7. EnenoBckuii 8,4 38,3 1,36 638,8
8. Abpek 9,6 404 1,39 787,0
9. JenymkuHKy1aK 7,8 43,5 1,96 979,0
10. Kienop 74 51,4 18 999,5
11. Buxkropust 9,8 53,6 2,03 1556,8
12. Pusbepa 9,6 40,9 1,44 825,4
13. JlemunoBckmii 8,4 43,1 1,44 761,1
14, Jerrsapckuit 8,4 424 14 7279
15. IMepmsik 7,6 35,6 1,62 639,9
16. K-56 6,2 24,9 15 338,0
17. K-52 78 37,0 11 465,4
18. K-75 7.2 31,2 1,7 557,5
19. K-79 7,0 35,7 1,0 364,8
20. K-126 6,2 284 1,08 2716
21 K-54 6,4 26,7 1,02 2544
22. K-48 6,4 255 1,18 201,2
23. K-65 6,6 28,1 11 2978
24, K-53 6,2 259 09 2110
25. K-67 6,6 275 11 2914
26. K-76 6,25 253 0,86 198,5
27. K-71 6,0 22,2 0,98 190,6
28. K-41 58 26,6 0,9 202,7
29. K-43 6,6 28,0 12 323,7

Komnneknuonusie o6pasipt 2019 roga oTimyanuch
MEXy co00¥ 1Mo TeM e mpu3HakaM, uyto B 2018 roxy.
KosnmdecTBO JMCTBEB Y HM3Y4aeMBIX COPTOOOPA3LIOB
cocraBmiio 5,4-6,2 mTyk Ha pacteHune. Hambompmas
BereraTuBHass Macca (6,2mrTyk) ObUla OTMEYCHa Y
coptoobpazumoB K-2599 u Bp.5276. I[lo mmmae u
HMIMPUHE JIICTHEB OCOOBIX PA3IMYNI MEXKTy 00pa3aMmu

ACCUMMJISILIMOHHOM MOBEPXHOCTH OJIHOTO PACTEHHsI K
HEepHoly MaKCHMAJIbHOTO OTPAacTaHUs JHCThEB Oblia
MeHbIle yeM B npeabiayniem (2018) roagy - 205,1-
453,7cM? (Tabnuua 6). Takoe yMEHbBIIEHHE MOYXKET
OBITh CBSI3aHO C TPOJODKUTEIHHBIMH aHOMAIIBHO
JKAPKAMHU TIEPUOJAaMH M BBICOKOW TeMIlepaTypoi
aTMocdepHOro Bo3ayxa B eTHuH nepuoxa 2019 rona.

OTMEUYEHO HE OBLIIO. O6mmas IUIOLIAAb
Tabmuma 6
Pa3BuTHE JHCTOBOI MOBEPXHOCTH COPTO0OPA3LOB IPOBOro YecHoka, 2019 r.
Kommuectso Cpenusist Cpennsist IDOLLA/1b THCTOBO
Ne CopTtoo06pasipt JICTHEB HA JUIMHA HIMpHHA JIICTA, 5
TOBEPXHOCTH, CM
PACTCHUH, IIIT. JIUCTA, CM M
1. K-2599 6,2 31,5 1,2 342,2
2. K-2711 54 30,1 1,1 261,1
3. K-2716 6,0 36,4 1,1 350,7
4, K-2821 5,6 31,6 0,9 2325
5. Bp.5276 6,2 35,8 1,4 4537
6. Bp.2971 5,8 37,6 1,4 4458
7. 3eMIISTI0K 54 32,0 1,2 302,7
8. JoOpbIHs 5,6 354 1,1 318,4
9. Kopoben 58 35,5 1,3 390,8
10. Benplii cion 54 28,9 0,9 205,1
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Pesynpratel  gByxnerHux  (2018-2019  rr.)  ¢axynsrery WMokeBckoit 'CXA - 60 ner: matepuaibl

UCCJIEJIOBaHMI TIOKa3ajH, YTO cCOpTa M 00pasibl
KOJUISKIIUM SIPOBOTO YECHOKA PAa3IMYaINCh MEXKIY
coboit o MOP(OJIOTHYECKUM MIPHU3HAKAM,
(heHOTOTHYECKUM (ha3aM pa3BUTHSA U OMOMETPHUECKIM
MOKa3aTeasIM. bBBUIO YCTaHOBIEHO, YTO JyKOBHIIBI
COPTOB H 00pa3I0B KOJUIEKIINH UMEITN Pa3sHOOOPa3HYIO
(hopMy, IIIOTHOCTH U IBET HAPYKHBIX YEIIyH, a TAKKe
- MHOrozy0warocts. B mepBelii TOm W3yYeHUS
paHHECHENBIMI TOKa3amu ceds CcopTooOpasmel -
Epwmosckuit, Knenop, Herrtapckuii, Enenosckuit, K-
75, K-54, K-76 u K-41. TIpomomKUTEIbHOCTh HX
Bereranuu cocrasmwia - 92-100 mueit. Bo BTOpOIt rox
UCCJIEJIOBAaHUH  BErETAllMOHHBIN  MEPUOJ  HOBBIX
KOJUICKIIHOHHBIX 00pa3lioB ObLT HAMHOTO KOpoye - 75-
80 nueil. buomerpuyeckue mcciaeqOBaHUS TOKa3alH,
YTO COPTa MPEBOCXOAMIN KOJUICKIIHOHHBIE 00pas3IIbl 10
KOJIMYECTBY JINCTHEB, UX JUIMHE U IIUpUHE B 1,5-2 pa3sa,
1o o0mIeH IUIoIaay ACCHMIUISIIIMOHHON MTOBEPXHOCTH
Oomee weM B 3 paza. B 2019 r. Hambonpmas
BETeTaTHBHAs Macca M CaMblii KOPOTKMI Tepuon
BereTallMi OTMEYEeHbl y copToobpaznoB K-2599 u
Bp.5276.

CHucoK MCI0JIb30BAHHOM JIUTEPATYPHI:

1.Anexceeea M.B. UYecnHok. - Mocksa:
Poccenpxo3usgar, 1979. - 3 c.

2.Jlaxua A.C. YecHok. - Amma-Ara: Kaiinap,
1978. - 180 c.

3.Komuccapos B.A.  buonornueckne
KyJIbTypBI 9€CHOKA. - ABTOped. TOKT. AUCC.

1.-M., 1971.-55c.

4.TTaBnoBa U.B., Kympeenko H.II., Llapesa E.Il'.
I'oMosioruss B CTpOEHMM PACTEHUM CTPENKYIOIIEH U
HecTpeskyromei popm gecHoka (AlliumsativumL.) //
Bect.Ham.akan. naByk benapyci. Cep.arpap. HaByk. -
2018. - T. 56. - C. 175-177.

5.UBanosa T.E., Jlekomnena E.B. YpoxaiiHOCTh
COpTOOOPA3NIOB SPOBOrO YECHOKA B 3aBHCHMOCTH OT

OCHOBBI

Bcepoccuiickoi HAay4HO-IIPAaKTUYECKOU
KOH(pepeHIMU: COOpHHUK CcTareii/ OTB. 3a BBIMYCK
A.M.JlentoukuH. - Mxesck: ®I'BOY BIIO UxeBckas
I'CXA, 2014. - C.148-151.

6.BomsHoBa O.C. Jlyku/ A.O. «bacnamapYiii». -
2007.-278 c.

7.Cy3an B.I'., I'punbepr E.T'., Illtatfinept T.B.
IIpomsBoncTBo vecHoka B Cubupm W Ha Ypane:
mpobiemsl u nepcnekTuBbl //Kaprodens u oBomm. -
2013. - Ne9. - C. 9-11.

8. AmumbetoB M.A., AiitoaeB T.E., Ykubacos
O.A. TIpomyKTHBHOCTH COPTOB HYECHOKAa O3MMOIO B
3aBUCHMOCTH OT CXEM TOCaJKH Ha IOro-BOCTOKE
Kasaxcrana. [3aenictep, Hotmkenep, Kas¥AY. - C.44-
47.

9.UHTepHET HUCTOYHHUK: https://ab-
centre.ru/news/kazahstan-ploschadi-i-sbory-chesnoka-
po-regionam.

10.'ocymapcTBeHHBI  peecTp  CENEKIMOHHBIX
JOCTIDKEHUH  JIOMYIICHHBIX  KHCIOJB30-BaHUIO B
Pecniy6nuke Kazaxcran. - Acrana, 2014. - 240 c.

11.JIensHKH W CXEMBl TIOCEBAa B CEJICKIUH,
COpPTOMCIBITAHUN u MCPBUIHOM CEMCHOBO/JCTBEC
oBOIIHBIX KyJdbTyp: Ilapamerpsr OCT 4671-78. - M.,
1979. - 15 c.

12.UPQOV. MexayHapoJHblii COIO3 1O 3alluTe
HOBBIX cOpTOB pacTeHuil. ['epmanus TG 46/3 1976.- C.
11-14. Jlyk pemuatsrit Alliumcepal.

13.TI'ongapos I1.A., Tongapos H.IL.
MeTonudeckie OCHOBBI  CEJCKIIMHA pPAacTCHHH. -
Hosocubupck. - 1993. - 307 c.

14 Metoauka rOCyIapCTBEHHOTO
COPTOMCIIBITAHUSL  CENbCKOXO3SUCTBEHHBIX KYJIBTYP
(kapTodenp, OBOIHBIE M OaxuyeBble KYJIbTYpHI).
Bermmyck 4. - M. - Konoc, 1975. - 183 c.

15.JlocnexoB b.A. MeToauka mojeBoro omeITa. -
M., 1985.-372c.
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AHHOTALIUS

Llenblo AKCHEPUMEHTANBHOTO HCCIEJOBAaHUS ObLT BBIOOP CONEYCTOMUYMBBIX KYyJIBTYp M IOUCK IOJE3HBIX
CaIOBOAYECKUX BHUIOB [JId BbIpalllUBaAHUA HUX Ha 3aCOJICHHBIX 3EMIIAX. I/ICCHe}lOBaHI/Iﬂ 6I>IJ'II/I IMPpOBEACHLI B
yHuBepcurer Aunrapse, [lopryramus, B terune. [ns uccienoBanuii ObUIM BBIOpaHBI CIEAYIONIME OBOIIHBIE
KyIbTypbI: Jatyk nmocesHo# (Lactuca sativa L), mmunat HoBo3enanackuii (Tetragonia tetragonioides) u noprynak
oropoanbiii (Portulaca oleracea). DxcriepuMeHTa IbHBIE PE3YJIBTATHI OKA3AJIH, YTO HIMUHAT HOBO3CIAHACKUH 1
MopTyJIaK OFOPOHHLIﬁ O6J'Ia,I[aIOT BBICOKMM IIOTCHIIMAJIOM B Ka4€CTBC BHIOB, YCTOﬁQHBBIX K HOBBIHNICHHOMY
COACPIKAHUIO COJIM, U TIOOTOMY PECKOMCHAOBAHBI JISI BbIpAIIUBAHUS C IICJIbIO CHUKCHUS CTCIICHU 3aCOJICHUSA ITOYB.
BBILHGYKaBaHHLIe KYyJbTYPbI, T'JIaBHbBIM 06p330M HIMMAHAT HOBOSGJ‘IaHJI[CKPIfI, SBJIAIOTCA XOPOIIMMH BHUIAAMH
CaZIOBBIX KYJIBTYP € BBICOKMMHU ITOJIC3HBIMH Ka4CCTBAMU U ypO)KafIHOCTBIO. CJ'Ie,I[OBaTeJ'IBHO, IIOKa3aHO, 4TO 3TOT
METOA ABJACTCA YHUCTBIM H 3KOJIOI'M4YCCKH 6C3OHaCHbIM HHCTPYMECHTOM I MPEAOTBPAIICHUSA 3aCOJICHUA U
MOAACPIKaHUA yCTOI‘/'ILII/IBOCTI/I CEIbCKOXO03SIMCTBEHHBIX CUCTEM.

ABSTRACT

The purpose of the experimental study was the selection of salt tolerant crops and the search for useful
horticultural species for growing them on saline lands. The experimental study was conducted at the University of
Algarve, Portugal, in a greenhouse. The following vegetable crops were selected for research: lettuce (Lactuca
sativa L), New Zealand spinach (Tetragonia tetragonioides) and garden purslane (Portulaca oleracea).

Experimental results showed that New Zealand spinach and garden purslane have high potential as species
resistant to high salt content and are therefore recommended for cultivation in order to reduce soil salinity. The
above crops, mainly New Zealand spinach, are good types of garden crops with high useful qualities and
productivity. Therefore, it has been shown that this method is a clean and environmentally friendly tool to prevent
salinization and maintain the sustainability of agricultural systems.

KiloueBble cioBa: CaZIOBBIC KYJIBTYPbI, TOJEPAHTHOCTH K 3aCOJICHUIO, OPOCHUTCIIbHAasA BOAAd, Ka4€CTBO
ypoxXkasi, CTEIIEHb 3aCOJICHUSI.

Keywords: horticultural crops, salinity tolerance, irrigation water, crop quality, soil salinity.

Beenenne. B ycnoBusX — BO3pacTaroLIEro
JIeuIrTa BOIHBIX U 3eMENBHBIX PECYPCOB, a TAKXKe C
MPUPOCTOM HACENEHHS, OCTPO CTOUT BOIPOC C
MPOU3BOJCTBOM MpPOJOBONBCTBUS. OauH U3 myTei
pellIeHNs — OMCK OBOUIHBIX KYJIBTYp, IPUTOAHBIX AJIS
BBIPAIIMBAHKUS Ha 3aCOJICHHBIX 3€MIIIX, IPOLEHT
KOTOpPBIX B MHpOBOM Macmitabe 3HauutesieH. Jlatyk
[IOCEBHOM - ILIMPOKO PpacHpOCTPaHEHHBIM JMCTOBOU
OBOIIl CO MHOTMMH pa3HOBHAHOCTAMH. Cainat
KIACCUPUITUPYETCS] KaK YMEPEHHO COJICyCTONYMBBIN
[8]. Amp-Mackpu wu gap. [1] cumrator canar
YyBCTBUTEIBHBIM K 3acojienuro, Di Mola u ap. [5]
OTMEYAIOT, YTO YpPOBEHb 3aCOJICHHS CYIIECTBEHHO
BIMSET Ha KOJIUYECTBO JHCTHEB, MAacCy CBEKEro U
CYXOTO PacTeHHs, a TAKKE TUIOLA/b JTUCTHEB. Y POBHU
3aconeHHoctn Oonee 2.0 m 2.6 dSm-1 cHmKarOT
ypokall ~ CBEKEro cajgata U pOCT  PACTEHUH
COOTBETCTBEHHO [15]. Pe3ynbraThl yKka3bplBaloT Ha TO,
49To, XOTsA pasHele AMF moOyxknanmu pa3indHbe

CTpaTeruy PacTeHHUH CHPABIIATHCSA C 3aCOJIEHUEM, UX
CIOCOOHOCTh CTUMYJIHPOBATh POCT callaTa B YCIOBHSIX
CHIIFHOTO 3aCOJICHHSI MOXET He OBITh CBs3aHA C WX
npoucxoxzaenueM [19].

OBomt - 3TO  KyJbTYypsl C  BBICOKOH
MPOIYKTUBHOCTBIO HA €JMHHUILY IOJHUBHOM BOJBI U
SKOHOMHMYECKON I1IEHHOCTBIO IO CpPaBHEHUIO C
nosieBbIMU KynbTypamu [11]. Canar - camas BakHas u
moJie3Hasi cajnoBas KyiapTypa B mupe. CopT camnara
pomsu (Lactuca sativa L. var. Longifolia) cuuraercs
ropaszio 6ojee yCTOWYHMBEIM K 3aCOJICHHIO, UM cajatr
kouannslii (Lactuca sativa var. Capitata) [2, 20].
CraHapTHBIE TUTATENbHBIE PACTBOPHI TOTOBSTCS C
HCIOJIb30BAHUEM  BBICOKOKAYECTBEHHOM BOIbBI, a
3JIEKTPONPOBOJAHOCTh KOHTPOJIMPYETCS €KEIHEBHO,
yTOObI COOTBETCTBOBATh 3HaueHWsIM or 1.4 mo 2.0

dSm-1 [6].
Cesoobopor, ecim OH MPaBHIBHO
CIIPOEKTHUPOBaH, SIBIISICTCS ahhexTHBHBIM


https://www.doi.org/10.31618/ESU.2413-9335.2020.5.73.679
https://www.goldenpages.uz/orgbyindex/?Id=100000

Eepasutickuti Cor3 YueHbix (ECY) #4(73), 2020

13

MHCTPYMEHTOM JUISi TIOBBIIIEHHUS HPOJYKTHBHOCTH
MOYBBI, BBEJCHUE BHJOB, HMEIOIIUX DPHIHOYHYIO
CTOUMOCTb U BBICOKYIO TOJIEPAHTHOCTH K 3aCOJICHUIO, B
MPOTPaMMBbI POTALMH SIBIISIETCS SKOJIOTHYECKU YHCTHIM
MHCTPYMEHTOM JUISI OLIGHKH CIIOCOOHOCTH PacTEeHHH K
MIPOM3PACTAHMIO Ha 3aCONICHHBIX 3eMIsix [10].

OOBEKTHI 1 METOIBI

Oxcnepumenmanvhas npoyeoypa. Jns
MPOBEICHUSI  SKCHEPHMEHTAIBHOTO  HCCIICAOBAHUS
Obuta BEIOpaHa JIMCTOBAas pAacTHTENbHAS KyJbTypa
JIaTYK [TOCEBHOW. BbIT pOBEAEH psii SKCIIEPUMEHTOB C
cajaToM JIaTyK HPHU pa3lIMuHBIX YCJIOBHSAX. Y CIIOBUS
pasnuYaguch 10 HA3HAUEHHUIO, CTENCHH 3acOJICHUs
(BapuaHTBl C pa3IMYHOM KOHLEHTpalued coiu) Hu
JIPYTHM (haKTopam.

OKCNepUMEHTAJIbHBIE  HCCNENOBAaHUS  OBLIM
IpoBeeHbl B yHHUBepcuteT Anrapse, Ilopryranus, B
terumie ¢ 25 cenrsaops mo 10 HosOps 2009 roma, B
PaHOOMHM3HMPOBAHHBIX ~TOPHIKAX C  PACTCHUSIMH.
PacteHus ObuM BBICESHBI B 3€MJISTHBIE TOPIIKH, TJIE
HETIOCPEJCTBEHHO TIE€pel] ATUM OBUTH  BBIPAIICHBI
IIITMHAT HOBO3CNAHJACKUHA M TOPTYJaK OTOPOIHBIM.
Pacrenus opomanuchk 10 20 OKTSOps KaXKAble TP JTHS
BOJIONIPOBOAHON BoMOW. PacTeHus B kommuectBe 24
€AMHUI]  pacHpefe/sUINCh B COOTBETCTBUH  C
BapHaHTaMM C Pa3IMYHON KOHIIeHTpauuen conu (3).
Kaxxplit BapuaHT ObUT IPUMEHEH K YEThIPEM TOpIIKaM
C 4YeTelppMs pacTeHusiMH. CanaT JaTyk oOpouIajcs
azotoM N B TeueHHe IMOCICTHUX aBamnatv mHed (20
OKTsIOps - 10 HOsIOPs) BapraHTaMH C KOHIICHTPAUIMHU
2 MM NO3 u 2 MM NH4". [lepuoandecku u3Mepsiach
anektponpoBogHocTh (EC), pH apeHaxxHO! BOABI U

JUIMHA cTeOsl, a MUHEPAIbHBIH COCTaB B JIMCTHAX
OIIPEAEIIAIICS B KOHIIE IKCIIEPUMEHTA.

Pacrenuss cobOpanmm uepes 20 ngmeit. Ilocne
00pabOTKN M NPOMBIBKM JUCTHJUIMPOBAHHOI BOJOH B
TEUCHWE HECKOJIBKUX MHHYT PAacTeHHs BBICYILIMIN
Oymaroii u m3mMepmin cBexee BemectBo (FM). Ceexue
o0Opa3upl cymmim B meun npu Temreparype 70°C B
TedeHMH 48 9acoB, IMOCIE YET0 HM3MEPHUIN CyX0e
BemectBo (DM) u coOpanu mMarepuanbl A aHATH3a
XMMHUYECKUX U OPTaHNYECKHUX BEIIECTB.

Xumuueckuti ananus. BbICylIEHHBIE JHUCTbS U
cTebnH ObUIM MPOAHAJIM3UPOBAHBI C UCIIOJIb30BaHUEM
MeTojga cyxol 3ombel.  YpoeHb Harpus (Na)
OIPEACIAIN ITITAMEHHBIM (DOTOMETPOM, a OCTaBIIHECS
KaTHOHbl  OLIEHMBAIM C  TOMOIIBIO  aTOMHO-
abcopOmonHoii criektpomerpun. Monbr xsopa (Cl)
ONPEAEISAIM B BOAHOM OKCTPAKT€ TUTPOBAHHEM
HUTpaToM cepebpa cormacHo [17]. [nsg aHamu3oB Ha
COZICp’)KaHWE MUHEPAJIOB HCIOIb30BAINCE TOJBKO
JHCTHS PACTCHHUH.

Cmamucmuyeckuii ananu3. J{aHHbIE H3y4YaINCh
OJJHOCTOPOHHHUM JIICTICPCHOHHBIM AHAIIM30M.
CpaBHeHI/Ie MOJIYUYCHHBIX NJAaHHBIX MCXKAY BapuaHTaMU
C pa3JIMuHBIM 3aCOJICHUEM B PACTEHHSX MPOBOAMIU C
UCIIOJIb30BaHUEM TeCTa Ha ypoBHe 3HaunMocTu P<0.05
(BCC TCCThl MPOBOAUIMCH C MOMOLIBIO ITPOrpaMMBbI
SPSS Version 17.0 mist Windows).

Ilousea. TlouBa [UI1  DKCIIEPUMEHTAIBHOIO
WCCIICIOBAaHMUSA  HWCIIONB30BaNach  cpasy  IOCIe
TIpeAbIIyero coopa INMUHATA HOBO3EJNAHICKOTO M
nopTyiaka oropogHoro. Xapaxrepuctuku pH u
3JIEKTPOIIPOBOAHOCTH HACHIICHHBIX MOYBeHHBIX EC
TIpUBeIeHbI B Tabmmme 1.

Tab6muma 1.
pH u 3sexTponpoBoaHocTh (EC) NO4YBbI, MOJYy4YeHHbIe B KOHIIE IKCIEPUMEHTA
BapranTs! LIINMHAT HOBO3EJIAHJACKUN HOPTYJIAaK OTOPOJHBII
ECs pH ECs pH
T0 0.13 7.87 1.94 7.89
T1 0.61 7.78 2.20 7.76
T3 1.09 7.69 2.63 7.70

[Mpumeuanue: anexTporposoHocTh (ECs) mouss! cocrasnsia 0.3 dS m™ B nauane skcnepumenTa, a pH 06pasios
TIOYBBI, UCIIOJIb30BAHHBIX IS OKCIIEPUMEHTa, COCTaBIIsI 8.5.

Pesynbratsl u 00Cyx1eHNE
Burusnue snexkmponposoonocmu (ECy) na svicomy

aucmved  carama. llenmp  3TOro  HMCCleNOBaHUA
3aKiIrovanach B N3yYECHUH 3¢ PeKTUBHOCTH
IPUMEHEHUS COJICyCTOMYMBBIX  PacTeHHH B
Ca/I0BOJICTBE. Jnnna JIMCTHEB LIMHATa

HOBO3EJIAHACKOTO, BBIPANICHHOTO B TOpIIKaX, MpU
00pabotke T2 (pekuM BBICOKOW CTEIIEHU 3aCOJICHUS)
Obia HUKe B 1.2 pasza rmo cpaBHeHHIO ¢ 00padoTkoii T1
(pexum cpemHelt CTeTIeH: 3aCOJICHHS ), ITTMHA JINCTHEB
MOpTyJiaka OTOPOJHOTO, BBIPAIIEHHOTO B TOPIIKAX,

npu  obpaborke T2 (pexxuM BBICOKOH CTeleHH
3aconenus) (puc. 1) Obuta Hmxke B 1.2 pasa mo
cpaBHeHHIO ¢ oOpabotkoit T1 (pexwmm cpenHeit
crerieHn 3acoieHus) (puc. 2). IlpencraBneHHBIC
pe3yNbTaThl TOATBEPXKAAIOT, YTO BHICOTA JIUCTHEB
HanpsIMy!0 3aBUCHT OT BBICOKOHM CTENEHH 3aCOJICHUS
[4]. YmMeHblueHHE BBICOTHI JIUCTHEB YKa3blBaeT Ha
00paTHYI0 3aBUCHMOCTb MEX/Y CTEIEHBIO 3aCOJICHUS
n oOpa3oBaHmeM Owomacchel. V3MeHeHHe ypoBHEH
AJIEKTPOIIPOBOJHOCTH B BapHaHTaX SIBISIETCS CAMBIM
Ba)KHBIM.
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Pucynox. 1. Bauauue snekmponposoornocmu (ECy) Openasichout 60061 Ha ebicomy aucmves wnunama
HOB03e1aHOCK020, 8bIpAueHH020 6 copwikax. 3nauenus £ S.E., N=4. 3nauumenvro omauuaemcs npu P<0.05.
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Pucynox. 2. Bauanue snexmponposoornocmu (ECy) Operasichoti 600b1 Ha 8bicomy aucmveg nopmynaxa
020p00H020, 8bIPAWEHH020 8 copuikax. Snauenus + S.E., n=4. 3nauumenvrno omauuaemcs npu P<0.05.

Ceseorcuti u cyxou eec pacmenus. CBeXWH BeC  BBIPAIEHHBIX B TOPIIKAaX, HE IMOKa3al pa3jinuuil B
IITMHATA HOBO3EJIAHICKOTO U MOPTYJiaka OTOPOJAHOTO,  BapHaHTax (puc. 3).
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Pucynok. 3. Cpagnenue cgescezo eca winuHama HOB03€1AHOCKO20 U HOPMYLAKA 020POOHO20, GbIPAUEHHBIX 6
20pUIKAX, 8 BAPUAHMAX C PA3TUYHOU KOHYenmpayuel azoma. 3navenus = S.E., n = 4.
3nauumenvro omauvaemes npu P<0.05
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CBexull Bec mMnUHaTa HOBO3€EJIaH CcKoro (225.6 r
pactenue™?) ObLI HUKE, YeM CBEXHIl Bec HOpTyIaka
oroponHoro (255.4 r/pactenue) npu oopadotke TO, HO
OBLITO MOKA3aHO, YTO CBEXKHI BEC BBIIIC HAa 3aCOJICHHOM
nouse npu o6pabotke T1 (186.8/178.2 r pactenue™) u
T2 (167.8/154.9 r pacrenue™). Bpuio ykaszaHo, 4TO
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I104Ba, B KOTOpOfI BbIpaluBaJicsa HIIMUHaT
HOBO3€HaHHCKHﬁ, nuMmceiia MCHBIIYIO CTCIICHDb

3aCOJICHHs, YeM I[I0YBa, B KOTOPOW BhIpaAIIUBAIH
noptynak oropofaubiii. Cyxoifi Bec  IIMHUHATA
HOBO3€EJIaHJICKOTO HE MOKa3aJl pa3iuuuid B BapuaHTax

(puc. 4).

T1(P) T2 (T) T2 (P)

BapuanTtsl

Pucynox. 4. Cpasnenue cyxoui macca winuHama HO603€1aHOCKO20 U NOPMYNAKA 020POOHO20, BbIPAUJEHHBIX 6
20pUIKAx, 6 6APUAHMAX ¢ pa3iuyHou Konyenmpayueu asoma. 3navenus £ S.E., n=4.
3nauumenvro omauuaemces npu P<0.05.

B Bapmante TO HabOdrOmanoOCh 3HAYHUTEIHEHOE
YBEJIIMYEHUE COAep:KaHus cyxoro BemiectBa. Cyxoi
BEC MOPTYJIaKa OTOPOJHOIO JEMOHCTPHPOBAI HHU3KUE
BapHalliM Cpeld Pa3IM4HBIX BapHaHTOB. B BapuaHTe
TO  HaOmomamoch  3HAYUTENBHOE  YBEIUYEHHUE
COJICPXKAHHUS CYyXOT'0 BEIeCTBA.

B monarBepkieHue MpeaplAyluX HaOMIOACHUH,
MIPOBEICHHBIX 3a pacTeHueMm LUTPOHEIIa
(Cymbopogon nardus) [16], MOXHO OTMETHTB, YTO
HETIOCPEJICTBCHHOE ~ BO3ZEHCTBHE  yNOOpeHHMH Ha
JUCTbSl PACTEHUI 3HAYUTENBHO YIydIIaeT MX POCT U
ypOKaHOCTb. BBICOKME HOpPMBI YIOOpPEHUs MOTYT
MPUBECTH K BBICOKOH CTENEHM 3aCOJIEHHs, KOTOPOE
MOJKET MMOBPEIUTh PACTEHUS U CHU3HUTH POCT U YpOXKail.
[12] moka3anu, 4TO MOBBIIMIEHHE CTETICHHW 3aCOJICHHUS
MUTATEIBHOTO PACTBOpPA CBS3aHO C YMEHBIICHHEM
pa3BUTHS PACTCHUM U yPOXKANHOCTH, CPEAHUM BECOM
pacTeHH 1 KOJIMYECTBOM JINCTHEB Ha PACTEHUSX.

B mnocnennee Bpems IPOBOAMIOCH H3y4YCHHE
BIMSHMS MOYEBHMHBI Ha KJIACTEpHBIE PACTEHUS,
HNOJBEPrHYTHIE BOJHOMY CTPECCy, KOTOpOe MOKa3alo,

YTO BOJHBIM CTpecC 3HAYUTEIBHO  YMCHBIIAI
MTOTEHIIMAJ CTOYHOM BOJBI, CBEXKYIO U CYXyIO Maccy U
TOAJIEPKUBAJl CHUXKEHUE COAepKaHus Boabl [3,18].

Munepanvnvie  KOMRO3UYUU 8 JUCTHBAX.
3HauNTeNbHBIN 3¢¢exT Habmomancs B aHAIU3E
MHHEPAILHOTO cocTaBa JIMCTHEB HIITUHATA

HOBO3€JIaHACKOTO0 M TOpTyJiaka OTrOpOJHOIO  JJist
OO0JIBIIMHCTBA MUHEPAILHBIX 3JieMeHTOB. Coeprkanue
MHHEPAJIOB B JIUCThSX IIMMHATa HOBO3EJAHJICKOrO M
MOPTyJIaKa OrOPOTHOTO MOKA3aJI0 HU3KHE KOIeOaH!s B
Bapuanrax. Copepxanue Harpus (Na) B JHCTBIX
MOpTyJlaka OTOPOAHOTO  OTJIMYAIOCh B  Pa3HBIX
Bapuantax (puc. 5). Bbeio ormeueHo yBenmmueHne
MIPOIIEHTa MOYBHI C BHICOKOW KOHIIEHTpanMeH coiu B
BapuanTax T1 u T2, npubnusutensHo B cpegHeM 0.49
—0.59% 1 obpasua’. DTH pe3yJbTaThl MOATBEPAUIN
aHaynornuHble uccneaoBanus [7]. Coaepkanue xijopa
(Cl) B 7HCTBAX  INNMHATa  HOBO3EJAH/ICKOTO
3HAYUTENBHO OTINYANIOCh B BapuaHTax (puc. 6). boiio
HEMHOTO YBEJIMUEHO COJIepKaHHe XJIopa B BapUaHTaxX
T1 u T2 no cpaBHEHUIO ¢ TOPTYJIAKOM OTOPOJIHBIM.
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Pucynox. 6. Cooeporcanue Cl 6 nucmusax wnuHama H0803ei1AHOCK020 U NOPMYIAKA 020POOHOZ20,
BbLIPAUJEHHBIX 8 20PUIKAX, 8 BAPUAHMAX C PA3IUYHOU KOHYEHmMpayuel cou.
3nauenusn + S.E., n=4. 3nauumenvrno omauvaemcs npu P<0.05.
Ypoorcatinocms canama namyxka. YpOKaWHOCTh  YBEIHUYWIICS [0 CPABHCHUIO ¢ KOHTPOJILHOW IPYIIIOH
calaTa JaTyka, ImmuHata HoBosemaHackoro U (T). Cyxoif Bec mmmHaTa HOBO3EIAHICKOTO B COJICHOM

MOPTyJaka OrOPOJHOIO, BBIPAIEHHBIX B TOPIIKAX,
3HAYUTENBHO  OTJIMYANaCh  MEXIy  BapHaHTaMU
(tabmumer 2w 3). Cyxoil Bec IIIHMHATA
HOBO3ENaHACKOTO Tpu  obpabotke T2 (4.02),
HECKOJIBKO YBEIUYMIICSA, YeM CYXOW BeC IMOpTyJaKa
oropoaHoro mpu obpabotke T2 (3.90). Cyxoii Bec

MIOYBE 3HAYUTENIFHO YBEJIUYMBAJICA IO CPAaBHEHUIO C
CyXOoil Maccodl mopTyiaka oropoaHoro. Peakuus
cajiata Ha TP BapuaHTa OblUla CXO/iHa C BBIBOJIaMH [9],
[13] u[14], xoTopble TakKke OTMEYANIH, YTO 3aCOJIEHHAS
IIOYBAa YMEHBIIAET BBIXOJ CajlaTa B IIOCTOSHHOM
pexxume. Ilpenpinymuii 3KCIEPUMEHT NOATBEPAUII,

MIMIHATAa HOBO3ENaHICKOTO cocTaBisut 788-608 kr ra® 49TO  IMWHAT  HOBO3ETMAHACKMM  —  JIydmas
! a cyxoil Bec mOpTyJlaka OroOpoOJHOTO COCTaBisI 813 comneycToiumBas KyabTypa.
— 544 xr ral. Cyxoii Bec 060uX BUJOB 3HAUHTEIHHO
Tabanma 2.
YpokailHOCTHh NIMHHATA HOBO3€JIAHICKOT0, BHIPAIIIEHHOT0 B TOPIIKAX
YpoxaltHOCTb
Bapuant FM*, r/pactenne? DM, 1 ypoxait, % FM, kr/ra! DM, kr/ra
T/pacTeHUE

T0 225.64 8.75 3.88 20308 788

T1 186.81 6.58 3.52 16813 592

T2 167.84 6.76 4.02 15105 608

FM*- cBexxast macca; DM*- cyxas macca;
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Tabnuna 3.
Ypo:xkaliHOCTh NOPTYJIAKA OTOPOAHOI0, BHIPAIIEHHOT0 B FOPLIKAX
Bapuart YpoxkaliHOCTh
FM, r/pactenue’ DM, r/pactenne’ yposKai, %o FM, kr/ra? DM, kr/ra’t

T0 255.42 9.03 354 22988 813

T1 178.19 6.47 3.63 16037 582

T2 154.87 6.05 3.90 13938 544
BriBosib! 7.Hasaneen M.N.A., Younis M.E., El- Bialy
[MomyuyeHHble pe3yabTaThl IMOKa3bpiBaloT, uto D.M.A. Plant growth, metabolism and adaptation in

JaTYK TIOCEBHOM HEYCTOMYMB K CYXUM U >KapKUM
yCIIOBHAM, U eMy TpeOyercs OOJbIIoe KOJIMYECTBO
OpOCHUTENFHON BOIBI. DTa MOJHMBHAS BOJA COAEPIKUT
OTIpeNieIeHHOE KOJMYECTBO PACTBOPHMBIX — COJIEH,
KOTOpbIe OyIyT HAKaIUTMBAaTHCS B MOYBE U BBI3HIBATDH
CHIDKEHHE YPOXaHOCTH H KadecTBa yposkas.
[ToMOXUTENBHBIN ONMBIT TO YHAJNCHHIO CONH OBbLI
JOKasaH JJid BbINICYKAa3aHHBIX KYJbTYp MINKMHATA
HOBO3€EJIAaHJICKOTO ¥ MOPTYJIaKa OrOPOTHOTO, TIIaBHBIM
00pa3oM K KauecTBY U YpOKaHOCTHU (YMEpEHHas COJb
— UYBCTBHTENIbHash KyJibTypa). Takum oOpazom,
IIOKa3aHoO, 4YTO OTOT MCTOHA ABIACTCA YHUCTBIM H
SKOJIOTHUYECKHA Oe30macHBIM HWHCTPYMEHTOM IS
MPEIOTBPAIICHUST ~ 3aCOJICHHSA W MOJACpKaHUI
YCTOHYHUBOCTH CEIbCKOXO3IUCTBCHHBIX CHCTEM.

B kadecTBe 3aKirOueHHs IeNacTCs BBIBOM, UYTO
BEIpAIIMBaHME YTHX PACTCHUI Ha 3aCOJICHHOW MOYBE U
B 3aCyIUIMBOM KJIMMaTe MOXHO pPacCMaTpPHBaTh KakK
YUCTBIM M DKOJIOTMYECKHM Oe30macHBI  METOJI,
COYCTAIONIHIA B ce0C IKOIOTHUECKUE, SKOHOMHUCCKHUEC
u COIIMAJIbHBIC ACIICKThI peuIcHuA HpO6HeMLI.
CrnenoBareiabHO, 9TH J1Ba COJICYCTOMYMBBIX BHIa MOTYT
CIOCOOCTBOBATh yBEIMUEHHIO YCTOWYMBOCTH IIOYB
OpOIIaeMBbIX  TEPPUTOPHA K  KIMMAaTUYECKUM
W3MEHCHMSIM W MOTYT TakKXKe WCIIONB30BaThC B
Ka4yeCcTBE MPOIOBOIBCTBEHHBIX KYJIBTYP.
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AHHOTALUA

Pa6Gora TMOCBAIICHA U3YYCHUIO BO3MOXKHOCTH HUCIIOJIb30BAHUSA MACA KA U (bYHKLII/IOHaJ'IBHLIX PACTUTCIIBHBIX
HUHI'PCAUCHTOB B IIPOU3BOACTBE 3aMOPOIKCHHBIX HOJ'IY(ba6pI/IKaTOB B TECTOBOH 000JIOYKE U HCCJIICAJOBAHUIO HX
BJIMAAHHUA HA (byHKI.II/IOHaJ'IBHO-TeXHOJ’IOFI/I‘ICCKI/Ie CBOMCTBA MSICHBIX (l)apmeﬁ u 6I/IOHOFI/I‘IGCKYIO OEHHOCTb 'OTOBBIX
npoayKToB. ONTHMHU3AIHNS PEUENTYpP HOBBIX MIPOAYKTOB IIPOBOAMIACE C HCIIOIB30BaHUEM MporpaMMbl Smart Lab.
B kauectBe KPpUTCPUCB OINTUMAJILHOCTU ObLIH BLI6paHLI CJICAYIOIHE IOKa3aTejin — I(aJ'IOpPIﬁHOCTL u
OnoJIornueckas LIEHHOCTb I'OTOBBIX H3HCHHﬁ. HpeunaraeMHe TEXHOJIOTUU 3aMOPOKCHHBIX MACOPACTUTCIBHBIX
oty haOpUKaTOB MPOIILTH alpoOaInio Ha MsconepepadaThiBaronieM npeanpustun «bapkaay. Beud MpoBeaeHbI
HCCIICAOBaHUA BJIWAHUA BBOJUMBIX PACTUTCIIBHBIX WHIPCIAUCHTOB Ha (1)}/HKHI/IOHaJ'H)HO-TCXHOJ’IOFI/I‘IGCKI/IC
CBOMCTBA MSICHBIX (bapmeﬁ. I/ICCJ'IC)IOBaHI)I Ka4Y€CTBCHHBIC IMOKA3aTECJIM T'OTOBBIX MPOAYKTOB, IMOATBECPKAAIOIINX
1e7IeCO00Pa3HOCTh UCTIONIL30BAHMS Msica sIKa U ()YHKIIMOHAJIBHBIX PACTUTENILHBIX HHIPEJUESHTOB B IPOU3BOJICTBE
nonyabpukaToB. Pacuer OMOJIOrMYEcKON IIEHHOCTH 3aMOPOXKECHHBIX MSCOPACTHTENBHBIX ITONY()adpHKaToB B
TECTOBOM 000JI0UKE MMPOU3BOAMNIICS C IPUMCHCHUEM IPOTrPAMMBI Smart Lab Ha ocHoBe pacuYCTHO-aHAJIUTUICCKOT'O
merona H.H. JIumatrosa u Porosa U. A.

ABSTRACT

The work is devoted to studying the possibility of using yak meat and functional vegetable ingredients in the
production of frozen semi-finished products in a test shell and studying their influence on the functional and
technological properties of minced meat and the biological value of finished products. Recipe optimization of new
products was carried out using the Smart Lab program. The following indicators were chosen as optimality criteria
- calorie content and biological value of finished products. The proposed technologies of frozen meat-vegetable
semi-finished products have been tested at the meat processing enterprise Barkad. Studies have been conducted
on the effect of introduced plant ingredients on the functional and technological properties of minced meat. The
qualitative indicators of finished products are investigated, confirming the feasibility of using yak meat and
functional vegetable ingredients in the production of semi-finished products. The biological value of frozen meat-
vegetable semi-finished products in a test shell was calculated using the Smart Lab program. The biological value
of frozen meat-vegetable semi-finished products in the test shell was calculated using the Smart Lab program
based on the calculation and analytical method of N.N. Lipatov and Rogov |.A.

KiroueBrle cjaoBa: MsICHOM (1)ap111; q)YHKLII/IOHaJ'IBHBIG PaCTUTCIbHBIC HWHIPEAUCHTLI; OINTUMHU3AlUs
perenTyp; 3aMOpPOXCHHBIE MSICOpacTUTEIbHBIC TONy(haOpuKaThl B TECTOBOW 000JIOYKe; KadeCTBCHHBIE
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I10Ka3aTciin, OHOJIOrHYeCKas ICHHOCTD.

Keywords: yak meat; functional vegetable ingredients; minced meat; optimization of the recipes; frozen
meat-vegetable semi-finished product in a test shell, qualitative indicators; biological value.

Ha cerognamHunid neHb OAHOM U3 caMbIX
JUHAMUYHO  Pa3BHUBAIOILMXCS  OTpacied  MICHOU
MPOMBIIIIEHHOCTH SIBIIIETCS MPOU3BOJICTBO
3aMOPO’KEHHBIX MSICHBIX oy haOpuKaToB.

MeHsoIuics CTUIIb KU3HH, €€ PUTM M TEHICHILIUH,
yBeInM4HMBatomuecs (U3NUECKHEe U SMOIMOHAIbHBIE
HarpyskH, Je(QUIUT BPEMEHH MPUBOAAT K TOMY, UTO
NOTpeOUTEeNM  HE  YICNSI0T  MHOTO  BPEMEHH
INPUTOTOBJICHUIO MHIIM, a HCIHONB3YIOT B CBOEM
panroHe 3aMOPOKEHHBIE 10Ty habpHKaTHI.

C onlHOM CTOPOHBI, YCUJIMBAOIAsICS
KOHKYPEHLIUS CPEaU NMPOU3BOAUTENEH 3aMOPOKEHHBIX
nony(haOpuKaToB, MPUBOJUT K HEOOXOAUMOCTH
MOCTOSTHHOTO pacImpeHus accOpTHMEHTa
BBIITyCKAEMOW  TPOAYKIHMH  IYTEM  KOPPEKINH
CYIIECTBYIOIIMX  PELENTYPHBIX  KOMIIO3MLIUH ¥
pa3paboTku HOBBIX perentyp [1, ¢.3].

C npyroif CTOpOHBI, pacTeT OCBEIOMIEHHOCTBH
noTpeduTeNeld B BONMpPOCax 3J0pPOBOTO IHTAaHUS, YTO
MPHUBOIUT K HEOOXOTUMOCTH BBIITyCKATh IPOIYKIIHIO C
HMIMPOKMM CIIEKTPOM JEWCTBHS M (PYHKIHMOHAILHOMN
HaIpaBIEHHOCTBIO.

Y4uuTeIBasg  CIOXKHBIIMECS  TEHICHLUH, BCE
OoJsiblliee BHUMAHHUE yIeNsieTcsi (QYHKIMOHAIbLHBIM
MPOIYKTaM, MOIyYaeMbIX J00aBICHUEM OJHOTO HIIH
HECKOJIBKUX (YHKIIMOHATBHBIX MHIIEBBIX
WHTPEINCHTOB K  TPAAWIHOHHBIM  IHIIEBBIM
npoaykraM. VX HMCHONB3yIOT C LEnbio oOoTrameHus
MPOYKTOB MUTAHUS TUIIEBBIMU BOJIOKHAMH, MUKPO- 1
MaKpO3JIEMEHTaMH, JUIsl yBEIMUYCHUs] CPOKA XPAHCHNS,
YIIy4IIEHUS! BKYCOBBIX XapaKTEPHCTHK U PaCIIUPEHUS
aCCOPTUMEHTA NPOJYKTOB Ha MSICHOM, pacTUTEIbHOM,
MSCOPACTUTEIHFHON OCHOBE, B TOM YHCJIE Pa3IHMYHBIX

BUJIOB OXJIQXKICHHBIX u 3aMOPOKEHHBIX
nonyhadbpukatos [2, c. 34].

Pa3paboTka peuentyp HOBBIX BUJIOB
noiy haObpuKaToB Tpebyer oT TEXHOJIOTOB

OPEINPUATHH 3aTpaT HE TOJNBKO BpPEMEHH, HO W
(hmHAHCOBHIX BIIOKeHHHA. [T03TOMY MaTemaTHdeckoe U
UMHUTAIMOHHOE MOJICIUPOBAHUE CTAHOBUTCS IS
TEXHOJIOTa OJHUM U3 HEOOXOTUMBIX WHCTPYMEHTOB B
pemeHI/II/I 3aa4 OINTUMHU3AllMU KOMILJIICKCA CBOﬁCTB
MHILEBOI0 MPOAYKTA M0 YCTAHOBJIEHHBIM KPUTEPHUIM U
OTpaHMUYEHUSM Ha Ka)JIOM dTare ero paspadorku [ 1, c.
5].

Jlns  peanm3anuu  MOCTABJICHHBIX 3a1ad  ObLia
co37laHa COBMECTHAs HCCIEN0BaTeNbCcKasl rpymnmna, B
COCTaB KOTOpPOW BOIUIM COTPYAHUKH Kadempbl
«TexHOJIOTUs MPOU3BOJACTBA IPOIYKTOB ITHTAHUS» H
BEAyIIHE  TEXHOJOTH  MscomepepadaThIBaromIero
npeanpustus «bapkam». [TogoOHOE COTpyIHAYIECTBO
MO3BOJHMJIO JIOBECTH HAaydHBIC pa3pabOTKH HOBBIX
MSCHBIX  INPOAYKTOB 0 HX pealu3alidl B
HpOHSBO}lCTBeHHBIX yCIIOBI/IﬂX.

enpro maHHOW WCCIEIOBATENBCKOW PabOTHI
SBIISICTCA pa3pabdoTKa U ONITUMH3AIHS PEIIETITYP HOBBIX
BUIOB 3aMOpO)K€HHBIX MHCOpaCTHTeJ’[BHBIX
nonyhabpuKkaToB B TECTOBOM  00OJOUKE  C
UCIIONIE30BAaHUEM MsCa sKa H  (DYHKIMOHAIBHBIX

PACTUTENIBHBIX HHIPEJUEHTOB B IPOU3BOACTBEHHBIX
YCIIOBHSIX.

Jns m3ydeHus KadeCTBEHHBIX XapaKTEPUCTHK
HOBBIX BHJOB 3aMOPOKCHHBIX MSCOPACTHTEIBHBIX
monyadpukaToB B  TECTOBOW 000NOYKe OBLTH
HCTIONIb30BaHbI CTaH/apTHBIC METOJIUKH,
cnekrpodoTomerpuueckuii meron, Ilporpamma Smart
Lab, MeTon aHanuTH4YeCcKOro pacdera XMMHYECKOTO
coctaBa M 0a30BBIX MOKa3zaTejaeld OHOJIOTHYECKOi
LIEHHOCTH MSCHBIX MHpoAykToB Jlumaroea H.H. u
Porosa N.A. [1, 3, 4].

Hcxonst w3 MOCTaBICHHBIX B paboTe 3a1ad, Ha
NepBOM dTane ObulM  pa3paboTaHbl MOZEIbHBIC
penenTypsl MICOPacTUTENbHBIX Moy(haOpukaToB B
TecToBOM oOoNoOuKe (mamee paBuonm). B kadectBe
MSICHOTO KOMITOHEHTa HCIIOIB30BaIN (apmr u3 Msca
sika. BeIOop sapero msica OBUT OOYCIOBJICH TEM, YTO
3TOT BHJ] CBIPBS MOJIB3YETCs OOJIBINON MOIMYIIPHOCTHIO
CpeIy MECTHOro HaceleHHs. Msco sika He ycTymaeT
TPaJUIIMOHHOMY CBHIPBIO (TOBSAMHE, KOHUHE), U K TOMY
e MACO SAKOB SBIIFETCS SKOJIOTHYECKH YHCTOMN
MPOAYKIIHEH. YBenuuenue pecypcHoi 0a3bl
NPOMBILIICHHONH NepepabOTKU 3a CYET Msca SIKOB
OyzeT crocoOCTBOBATh PACIIMPEHUIO aCCOPTHMEHTA
MSICHOH MPOIYKINH u panroHaIbHOMY
HCIOJIb30BAaHHUIO ChIPbA [2].

B kauecTBe (YHKIMOHAIBHBIX PACTHTEIBHBIX
WHTPEANEHTOB 10  PEKOMEHAAIMH  TEXHOJOTOB
TIPEATIPUATHS UCTIOIb30BaI OPOKKOIN, KHH3Y U CBIp.

TectoByto 0007104Ky JUISt paBHOIH
M3TOTABJIMBAIN U3 TIIEHUYHON MYKH BBICIIETO COpTa.
Y4uTEIBasg COBPEMEHHBIE TEHACHIIMM B TEXHOJIOTUH
MPOU3BOJICTBA  3aMOPOXKEHHBIX MOy (hadpuKaTos,
OBUIO PEIIeHO OKPACUTh TECTOBYIO 000JIOUKY pPaBHOIH
SKCTpaKTaMH U3 MINUHATA, CBEKIIBI, MOPKOBH, KPAaCHOH
KOYaHHOHM KaIlyCThl. DTO MO3BOJIUT CAETAaTh PAaBHOIH
OoJiee MpUBIIEKATEIBHBIMH UISl TIOKYIIaTelIeH, Kpome
TOTO HCIIOJIB30BAJINCh HE MHIIEBbIE KPAaCHUTENH, a
HaTypaJIbHbIE IPOIYKTHI.

OnTumMH3aImio TIpeAIaraeMbIxX peuentyp
OCYIIECTBIISUIM C TIOMOIIBbIO mporpaMmsl Smart Lab,
NpeHAa3HAYCHHON ISl PELICHUS TEXHOJOTHYECKUX H
y4€THBIX  3aJa4  Ha  [PEJUPUATUAX  MSICHOHU
MPOMBINUICHHOCTH. [Ipu onTuMm3anmuu  perentyp
paBmonmn mporpamma Smart Lab wucmoss3zoBana
CUMITJIEKC-METOJI, SBJISFOIIUIICS YHCICHHBIM METOIOM
pemieHns 3aJayd  JIMHEWHOTO TPOTPaMMHUPOBAHUA,
MO3BOJISIOIIMM HAlTH ONTUMAalbHOE PELICHUE: HAWTU
9KCTPEMyM JIMHEHHOW 1eneBoil (QyHKIMM TpH
JIVHEHHBIX OTPAHUYEHUSAX HA HCKOMBIE IEPEMEHHBIE.

Jns pacuéra MaTeMaTU4decKOil MOJEnu pelentyp
WCIIONb30BAJIM MCXONIHYI0 MH(popManuio. B pacuérax
y4acTBOBaIM: IesieBass (YHKIHWS, OTPaHUYEHHS II0
COAECP)KAaHUIO HYTPUEHTOB M TPAHWYHBIE YCIIOBHS IO
HEKOTOPBIM ITEPEMEHHBIM.

B HameMm ciy4ae omnTMMHU3AIMOHHAS 3a/ada
pemanach 1Mo CIEAYIONIMM BBIOPAHHBIM MTOKA3aTeIsIM:
KaJIOPHHHOCTh W OHMOJIOTHYECKas IIEHHOCTh T'OTOBBIX
u3aenui. ITo pe3ynbTaram MIPOBEACHHON
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onTUMu3anMu  nporpammoit  Smart Lab  Obutn
YCTAHOBJICHBI JIydle oOpasupl: oOpasuel 1 u 2.

PeuentypHbiii cocTaB  MSICOPACTUTENBHOM  YacTu
OMBITHBIX 00PA3I[0B PABHOJIM TPEICTABICH B Ta0M. 1.

Tabmuma 1.

PeuenTyprlﬁ COCTaB MHCOPaCTI/ITeJIbHOﬁ YaCTH ONBITHBIX 06[)33110]3 PaBHOJH

Pacxon marpenenToB, r Ha 100 T mpoaykTa
HaumMenoBanue nHrpeiueHTa
OmnbITHBIHN 0Opaser 1 OrnbITHBIN 0Opaser 2

Mesico sika 40 50
Bpoxkomu 20 -
Crlp 10 15
Jlyk pemyatsiii 30 25
Kunza - 10

HToro 100 100
Conb noBapeHHas 1 1
Ileperr uepHBIit MOJIOTHIH 1 1
HmOupb 1 1
Kymxyt 1 1

C 11enp10 MPOBEPKH PE3yIbTATOB ONTUMU3AINH Ha
npennpusTiun «bapkaa ObUTH U3TOTOBJIEHBI ONBITHBIE
MapTHH PABUOJIH IO PEIETITypaM OTBITHBIX 00pa3IoB 1
1 2. Aripo6anus TEXHOJIOTHH HOBBIX BU/IOB PABHOIN Ha
OPEINPUATHA  TPOXOAWIA IO  PYKOBOICTBOM
rnaBHoro texHosnora MuxeeBa A.E. u 3aBenytomieit
MPOM3BOJICTBOM  3aMOPOXKCHHBIX IOy (paOpHUKaTOB
®enopunoit J.C.

[Ipemmaraemasi TEXHONOTHS MSICOPACTUTEIHHBIX
paBuONiel TONMy4YWia TMOJIOKUTEIBHYIO OIEHKY CO
CTOPOHBI TEXHOJIOTOB MPEIIPHUATHS, YTO OBLIO
OTpakeHO B AKTE anmpoOaIfiu roTOBOTO MPOIYKTa.

Opranosientudeckas OILIEHKA paBuoNH,
BbIpaboTtanHbix Ha OcOO «bapkamgy, TpoBOAMIACH
TEXHOJIOTAMH  TpeAnpustus W Ha  Kadenpe
«TexHOoIOTHs MPOU3BOJICTBA MPOAYKTOB ITHTAHISD 10
5-6aubHOM IIKaE.

PCSyJ’ILTaTBI I[GFYCTaHHOHHOP'I OLICHKH u
BU3YaJIbHOT'O OCMOTpa II0Ka3aju, 4qTo 10
COBOKYITHOCTH OpPraHOJCHTHYCCKUX IoKa3aTejei

30
20
10

0

Obpasern 1 Oobpasern 2

OINBITHBIE 00pasupl 1 W 2 HabpaJm OJMHAKOBOE
konmuecTBo  OGayutoB (4.8 GayuioB).  YuuThiBas
TOJIYUYCHHBIC PE3YyJIbTAaThI, OBLIO IMPUHATO PEIICHUEC
MPOBOJHTH JalbHEHIINE HCCIEJOBAHUS Ka4eCTBEHHBIX
XapaKTEePUCTHUK C ONBITHBIMU oOpa3uamu 1 u 2.

Ha crmenmyromeM »JTame OSKCIEpHMEHTa OBUIH
BBINIOJIHEHBl ~ HCCICIOBAHUA 1O  ONPEICICHHIO
(YHKIMOHATEHO-TEXHOJIOTNUECKUX CBOJCTB
HCCIIeTyeMbIX 00pa3LoB MACOPACTHTEIBHBIX (hapIuei -
SMYJBIUPYIOIIEH  CHOCOOHOCTH U CTOMKOCTH
SMYJbCHH, BOAOCBs3bIBatolIeH crocobHocTn (BCC),
MJIaCTUYHOCTH, TaK KaK OT CTCIICHU BBIPAXKCHHOCTU
3TUX CBOMCTB 3aBUCHUT MEXAHU3M CTPYKTYPUPOBAHUS
UHIPEIUEHTOB pPELENTypsl U NPEBpAIllCHUE WX B
SIUHYI0 IHIIEBYI0 CHCTEMY — TOTOBBIH HPOIYKT.
PesynpTaThl UCCIIeIOBAHUS (bYyHKIHOHATIBHO-
TEXHOJIOTUYECKUX CBOWCTB HCCIEIYeMBIX 00pa3LoB
MSICOpPaCTHTENBHBIX (aplieil mpencTaBieHsl Ha puc. 1,
2u3.

LIC[® mCO

Pucynox 1. M3menenue smyaveupyioweii cnocoonocmu (3C) u cmotxocmu amynvcuu (CI)
uccaedyemvix 0bpazyoe gapuieti
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Pucynok 2. Usmenenue BCC uccnedyemvlx 0bpaszyoe gpapuieti
& 14,6
5 15 93 B O6pasen; 1 ®O6pasen 2
£ )
5 10
)
g 5
=
=
e 0
E O6paszen 1 Ob6pazern 2

Hccnenyembie 00pa3ubl

Pucynox 3. Usmenenue niacmuunocmu ucciedyemvix oopasyoe gapuieti

OMyIBTUpYIOMas CHOCOOHOCTE W CTOHKOCTH
SMYJbCUM HWIPAIOT BaXXHYI0 pOJb B  OIECHKE
(YHKIMOHAJIBHO-TEXHOJIOTMYECKUX CBOMCTB (hapia.
OHM XapaKTepu3ylT CTa0WIBHOCTh 00pa3zyeMoi
SMYJIBCHM B TMpoOllecCe MPHUroTOBIeHHs (apia,
KOTOpasg, B CBOIO Ouepelb, BIMSIET Ha YPOBEHb
BOJIOCBSI3BIBAIONICH CIIOCOOHOCTH M IJIACTHYHOCTH
MSICOPACTUTEIBEHOTO ¢apia. 3HauynTEIHHOE
yBermmuenne OC n CO onbiTHOTrO 06pasna 1 Ha 3 % u
1.75 %, cCOOTBETCTBEHHO, IO CPaBHCHHIO C 00pa3moM
2, yKa3bIBaeT Ha TO, YTO HAJIMYHE B COCTaBE AMYJILCHU

MBIIIEYHBIX ~ O€NKOB,  OOJaNaromMX  BBICOKMMH
(DYHKIIMOHAJIBHBIMH ~ CBOMCTBAMH,  OJIarONPHATHO
CKa3bIBaCTCsA Ha (dbopMupoBaHUH CTOMKOMI

MSICOPACTUTENFHON AMyJbcuu (puc. 3). To mpuBeneT
K COKpAI[CHHUIO IOTeph MPHU MOCIEAYIOMEeH TeIIoBOH

00paboTke.
Veennuenue DC u CD MOJ0XKUTEIBHO CKa3aJIoCh
i Ha  BOJOCBS3BLIBAIOLIECH CIIOCOOHOCTH u

IUTACTUYHOCTH OMBITHBIX o0pasmoB | u 2, XoTH
HMEIOTCS PasliiMsg B 3HAYCHUAX ITHX IOKa3aTeNeH,
YTO OOYCIIOBJIEHO KOJMYECTBEHHBIM COOTHOIIEHHEM
BXOJAIINX B UX COCTaB MHIPEANCHTOB (pHc. 2, 3).

IMomyueHHble  pe3ynbTaThl  MOATBEPXKIAOTCA
HCCIIEIOBAaHUAMH MHKPOCTPYKTYPHBIX XapaKTEPHCTHK
nccieayeMbIX 00pas3lioB MSCOPACTHTENbHBIX (haprieit
(puc. 4, 5).

Pucynox 4. Muxpocmpyxmypa onvimnozco oopaszya 1
MSCOpACMUmenbHo2o gapuia

W3yueHne MUKpOCTPYKTYpHI OIIBITHBIX 0Opa3LoB
1 u 2 mnokasano Haau4yue NPOYHOH CBSI3HM MEXIY
MSCHBIMH U PAaCTUTENbHBIMHU HHITPEIUEHTAMHU, 4YTO
OpUBEIO K CO3JaHMI0O TPOYHOH M MOHOJUTHOHN
CTPYKTYpPBI MscCOpacTHTeNbHBIX (apiueii (puc. 4, 5).
Jns COXPaHEHUs MUILEBOH LEHHOCTH

Pucynox 5. Muxpocmpyxmypa onvimnozco obpaszya 2
MAcopacmumenvHo2o gapuia

MSICOPACTUTEIbHBIX PABHOJICH ObLT BBHIOpAH MapoOBOM
crioco6 TerutoBoit 00pabotku. [locne oxmaxmeHus
TOTOBBIX U3/IEJIHi ObLIM MPOBE/ICHBI UCCIIEAOBAHUS HX
Ka4eCTBEHHBIX IMOKa3aTeei.

B perientype HOBBIX BUIOB PABHOJIU COAEPIKATCS
TaKhe PAaCTUTENbHbIE MHIPEIUCHTHI KAk OPOKKOIU U
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KWH3a, coACpKallue 3HAYUTCIbHOC  KOJIMYECTBO
KJICTYATKH. KneryaTtka urpact BaXXHYIO

(1)I/I3I/IOJIOFI/I‘IGCKyIO PpOJb, CHOCO6CTByH BBIBCJICHUIO
[IJIAKOB M3 OpraHni3Ma 4e€JIOBCKa. Beenenue B cocras

¢apmia (YHKIHOHATBHBIX PaCTUTENBHBIX
UHIPENMEHTOB, COIEPKALIMX €€ B 3HAYMTEILHOM
KOJINYECTBE, onpezenser (GYHKIHMOHATBHY IO

X 11

= 11

Z

=

]

E 10,5

2 10

2

1w

=

=

= 95

3 O6paszer 1 O6pasen 2

S

]

]

=

HUccnenyembie 06pasiibt

HAIPABJICHHOCTh HOBBIX BHJOB MSICOPACTHTEIBHBIX
monypadpukaToB. Y4YuThIBasS 3TO OOCTOSATECIBCTBO,
ObUla oOmpejieficHa MaccoBas O KICTYATKH B
HCCIICAYEMBbIX ~ 00pa3liax paBHONH.  Pe3ysibTaThl
OTIPEICIICHUSI ITOTO TIOKA3aTelIs MPEICTABICHEI Ha PHUC.
6.

B O6paser 1

B O6paser 2

Pucynox 6. Hzmenenue maccogoi 0o K1emuamku 6 Ucciedyemvix oopazyax paguoiu
IHonyuennvie pe3yriomamsl c8UOEMeNbCMBYION 0 008OJIbHO 3HAYUMELbHOM COOEPICAHUU KIeMYAMKU 8
uccnedyemvix oopasyax paguonu. Ilpu smom pasnuuus 8 MAcco8ou 0ojie Kiemyamku 6 onvimuwlx oopasyax 1 u 2
HesHauumenvhuvie u cocmasnsiom 1 % (puc. 6).

Brinmyckaemast MPENPUITHIMHI MsCHAas
MPOJIYKLUS JOJKHA COOTBETCTBOBATH TPEOOBAHUSIM
6e3omacHOCTH. B cOOTBETCTBHM C TMTMEHHYECKUMH
TpeOoBaHUSIMU O€30MAaCHOCTH K MHIIEBOU MPOIYKIHUN
JKECTKO KOHTPOJIMPYETCS B MSICHOM IIPOIYKIIUU TPYTINa
TSDKEJIBIX METAJIIOB [6].

[MosToMy B CBOMX HCCIEIOBAaHUAX HaMHU OBLIO
yIEJICHO BHUMaHHE W IMOKa3aTeNsIM Oe30MacHOCTH, B
YaCTHOCTH, ONPEACIICHHI0O MACCOBOI JTOJM CBHHIA B
TOTOBBIX W3JIENHSIX CHEKTPOPOTOMETPUUECKIM
metozoM [3, 4].

[TomyuyeHHBIE JaHHBIE MOKAa3ald, YTO MaccoBas
JIOJs. CBMHIA B WCCIEAYyEeMBbIX o00pa3lax paBHOJIN

BapbupyeT oT 0.095 (ombITHBIH ob6paszer; 1) no 0.089
(ombITHBIH 00pa3serr 2) Mr/kr, 4to He npebitaeT [T/IK,
YCTaHOBIIEHHOW [U1st MsicHOM npoaykiuu (0.5 Mr/kr, He

6onee) [6].
Hamee ObUT  TpOW3BENEH pacyeT 0a30BBIX
roKasaresei OUOJTOTHIECKON [EHHOCTH "

AMHMHOKHCIIOTHOTO COCTaBa HCCIEIyeMbIX 00pa3loB
PaBHOJM C UCTIONB30BaHKEM MporpamMmMel Smart Lab va
OCHOBE PaCUeTHO-aHAJIMTHYECKOTO Merona JlumaToBa
H.H. u Poroa M.A. [1, 4]. PacueTHple DaHHBIE IO
Ka4eCTBEHHBIM ITOKa3aTesiM OEeTKOBOTO KOMITOHEHTa
UCCIIeyeMbIX 00pa3IoB PAaBHOIM IIPEACTABICHBI B
Tabmn. 2 u 3.

Tabmuna 2.
PacueTHble MOKa3aTeIu OMOJOTHYECKON IIEHHOCTH HCCJIeNyeMbIX 00pa30B PaBHOJIH
MaccoBast Kosmuectso MHUHAMATBHEIi CKOp PacuerHbie KO3 GUIIHEHTDI
Obpazen JIAMHATHPYFOIIIX ’
Jons 6enka, % %
HAK KPAC BL{ u G
O6pazer 1 11 2 113.6 42.8 571 | 0.6 0.2
Oopaserr 2 13.9 2 109.7 43.6 56.3 | 0.6 0.2
Tabmuma 3.
AMHHOKHUCJOTHBINA COCTAB HccIeAyeMbIX 00pa3LoB paBHOJIH
MaccoBast 107151 aMHHOKHCIIOT B HCCIIEYeMBIX 00pa3nax pasuoiy, 1/100r
Hesamenumere Oernka/ckop, %
AMUHOKHCIIOTBI OranoH
BAO/BO3 Obpazer 1 O6pazer 2
TPEOHUH 4.00 4.4/110 4.4/111.8
BaJIMH 5.00 6/122.4 6.2/125.6
METHOHHH ~+ 350 2/66.2 2367
[UCTHH
M30JIEHIH 4.00 4.3/107.6 4.3/109.8
JICHIUH 7.00 7.8/111.6 8/115.2
(eHMIANAHMH + 6.00 4/72.6 4.2/704
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THPO3UH
JIM3UH 5,50 7.8/142.9 8.2/149.7
TpunTohaH 1.00 1.3/138.7 1.3/135.8
Hroro HAK 36.00 37.6 38.9
AHamu3 MOJy4YeHHBIX  pacueTHbIX JgaHHbIX  Zjuzina, O.V., Leonov, D.V. Tambov: FGBOU VPO
noKa3aj, 4To OmbITHbIe 0Opasupl 1 u 2 otamuatorcst  «TGTUw, 2011. —80 s. (In Russ).]
BBICOKOW  OWOJIOTHYECKOW  I[CHHOCTBIO, O 4YeM 1.bobpenesa U.B., batomu A.A., T'abape A.H. u
CBHUJICTEIBCTBYIOT  TIOKa3aTelb Ouonornyeckod  np. MscHele  pyOsieHbile  monydaOpHKaTel  cO
nennoctu (BL) u koaddument yrumurapuoctu (U),  CHIDKCHHOH —KalOpHIHOCTBIO//MsiCHAs HMHIYCTpHS,
XapakTepu3yromui crenenb cOamancupoBanHoctn — 2020. Ne3. C.34. [Bobreneva [.V., Bajumi A.A.,

HAK 1o oTHomeHHio K (hH3HOIOTHYECKOW HOpME.
[Tomy4eHHBIE pe3yIbTaThI COTTIACYIOTCS C JAHHBIMHE I10
MaccoBoit gome HAK B wmccmemyempix oOpasmax
PaBHOIIH, IPEBBIIAIOIINX 3TaMoH Ha 1.6 — 2.9 % (Tabm.
3).

[NokazaTenu, yxyAmarmume Ka4ecTBO OEIKOBOTO
KOMITOHEHTA, TaKkue Kak KPAC u G,
XapaKTepU3yIoIIHe HecOaTaHCHPOBAaHHOCTh
AMHHOKHUCIIOTHOTO COCTaBa, MMEIOT CpPaBHHUTEIBHO
HU3KMe  3HayeHus  (tabn.  2).  KommuectBo
JMMUTHPYIOIMX aMHUHOKHCIIOT B OTIBITHBIX 00pa3max 1
n2-2.

[NomydeHHBIE SKCTIEPUMEHTAIBHBIE U PACUCTHBIC
JaHHBIC CBUJCTEIBCTBYIOT O TOM, YTO HPHUMEHEHHE
ONTHMHU3AIlMM TP  MOJCIMPOBAHUH  PELENTYpP
3HAYUTEIHHO COKpAllaeT BPEMEHHBIE M (DHHAHCOBBIC
3aTpaTbl, a  WCIOJb30BaHME  Msica  siKa U
(byHKIII/IOHaJ'H)HI)IX PACTUTCIIBHBIX HWHIPEAUCHTOB B
coctaBe (apmia yiy4maer ero (yHKIHOHAIBHO-
TEXHOJOTHYECKUE CBOMCTBA U IO3BOJISIET TMOJIYUHUTDH
T'OTOBBIC IIPOAYKTHI Cco C6aﬂaHCHpOBaHHLIM
XUMHUYECKUM COCTaBOM M BBICOKOH OHMOJOTHYECKOM
LEHHOCTBIO.
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[Avtomatizirovannoe proektirovanie slozhnyh
mnogokomponentnyh  produktov pitanija:  ucheb.
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AHHOTALUA

B cratee MPEACTABJICHBI PC3YJIbTAThI U3YyUCHUA MHOTOJIETHEH JAWUHAMHWKU 3al1aCOB BOAbI B CHCXKHOM IIOKPOBE
secHoro Maccusa 0mu3 n. Comnorua. Taxxke MPEACTABJICH aHAJIU3 BbICOTHI U IJIOTHOCTHU CHEXHOI'O IMOKPOBA. Ha
OCHOBAaHUM PE3YJILTATOB MHOT'OJICTHUX HATYPHBIX I/ICCJ’ICI[OB&HI/IIZ JlaHa CpaBHUTECJIbHAsA OILICHKa 3ariacoB BOILI B
CHEKHOM IOKPOBE JIECHOT'O MAaCcCUBA. YCTaHOBJIECHO, UTO 3UMHUI epuon 2019-2020 rT. uMes1 HauMEHBIIIHE 3aMachl
BOJIBI B CHEXKHOM ITOKpoBe: 31,5 MM, IPOTUB CPEIHEMHOTOJIETHUX 3Ha4eHuil (84,0 Mm).

ABSTRACT

The article presents the results of studying the long-term dynamics of water reserves in the snow cover of the
forest near the village of Solotcha. The analysis of the height and density of snow cover is also presented. Based
on the results of long-term field research, a comparative assessment of water reserves in the snow cover of the
forest is given. It was found that the winter period of 2019-2020 had the smallest water reserves in the snow cover:
31,5 mm, against the average annual values (84,0 mm).

KiroueBbie ciaoBa: aTMOC(l)epHBIe OCaZKy, 3amnac BOJbI, MCIHMOPHUPOBAHHBIC 3€MJIM, NPOAYKTUBHOCTD,
CCJIBCKOC XOSHﬁCTBO, CHE KHBIN TIOKPOB, 3KOJOTHYCCKas 06€e301aCHOCTb.
Keywords: precipitation, water supply, reclaimed land, productivity, agriculture, snow cover, environmental

safety.

B HeuepnozemHoii 30He Poccun cHexHbIN
MOKPOB  OKa3plBaeT  OONbIIOe  BIUSHME  Ha
(opMupoBaHHE BOTHBIX PEKHUMOB  OCYIIAEMBIX
3eMenb. ComepikaHue BOIBI B atMocepe W HaJmdue
BOJIHBIX NIPOCTPAHCTB BO MHOT'OM OIPEENSIOT IOT0Ly
M KIMMaT Ha Halled IJIaHeTe, a TaKXe OKa3bIBAIOT
3HAYHTEILHOE BIUSHHE Ha (POPMHUPOBAHHE MECTHBIX
KIIMMAaTUYeCKuX ycioBwii [ 1, 2, 7, 8]. JIns obecnieueHus
BBICOKOW TPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX
KyJIBTYp HEOOXOJMMa CBeXas BOJAA, 332 CYET KOTOPOil
Ha TPOTSHKCHWH BCEro BETETAIlOHHOTO IepHoaa
MOIJIEPIKUBAETCS ONTHMAJTbHAS BIAXKHOCTD MOYBHI [ 13,
14]. Pactipeenenue CHeXXHOTO TIOKPOBA Ha BoocOope
W THNAX penbeda 3aBUCHT OT psAAa ITOCTOSTHHO
JIEUCTBYIOIIMX KaK NPUPOJHBIX, TAaK U aHTPOIIOT'€HHBIX
¢axTopoB [11]. 3HaueHMS MOIIHOCTH M IIOTHOCTH
CHEXXHOT'O MIOKpOBa SIBIISIEOTCSI KJIIOUEBBIMU
napaMmeTpamu B ONpelleJIeHUH 3amnaca BOAbl B cHere |3,
12].

C menpi0 W3y4YeHHWs MHOTOJIETHEW IHMHAMUKH
U3MEHEHHUS 3allacoOB BOJABI B CHEKHOM IIOKPOBE B
¢espane 2020 rona OBUTH MMPOIOIKEHBI CHETOMEPHEIE
HaOJIOZICHNUs Ha 3eMIISIX JlecHOTro MaccuBa 1. Cosorya.
Panee mnpoBeneHHBIE HCCIIENOBAaHUS IIOKa3aldH, 4TO
necHoit maccuB 1. Conor4a  crnocoOcTByeT
YMEHBIIEHUIO CKOPOCTH BETPOBBIX MOTOKOB OKAa3bIBast
ONaronpusATHOE BIMSIHAE Ha MOIIHOCTH CHEXKHOTO
mokposa [4, 6, 9].

CHeromepHasi CbeMKa Ha CTallHOHAPHOM Y4acTKe
necHoro MaccuBa 1. CosioTya BBINIOJIHEHA TI0
oO0IIeTpUHATON METOJIUKE [10]. Harypheie
HCCIICOBAaHMS BKIIOYAIOT B ceOs  ompenereHne
IUIOTHOCTH ¥  BBICOTBI CHEXHOTO TIOKPOBa C
HCIOJb30BaHUEM BECOBOIO CHETOMEPA U MEPEHOCHOM
cHeromepHort peiiku [3, 10, 12]. CHeromepnsie
HaOJIIOJICHNUS HA TIOJICBBIX yYacTKaxX ObIIH BHIIIOIHEHBI
10 TPOMEPHOH JHMHUM B (OpPME PaBHOCTOPOHHETO
TpeyroibHUKa, OO0mas JMHa Mapumpyra 1 KM B
MOMEHT HamOOJIBIIEH BBICOTHI CHEXHOTO IOKPOBA!
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Pucynox 1. Cxema pacnonodicenus cmayuoHapHo2o y4acmra npo8eoeHuUst CHe2OMepHOU
CbeMKU HA 3eMaAx necHozo maccuga n. Conomua

0O060011ICHHBIC pe3yJIbTaThl MHOTOJICTHUX
HaOJIOIEHHUI 32 CHEXHBIM IMOKPOBOM U CHETOMEPHOMN

CbCMKH, a TAKXC pacucTa 3ariaca BOJAbI B CHCIC Ha

OCYLIEHHBIX 3eMJIIX JecHoro MaccuBa I. CoioTya
NIpe/ICTaBIeHbI B TabuLe 1 1 Ha pUCyHKe 2.

Tab6muma 1

Pe3yabTaThl MHOTOJIETHEH CHETOMEPHOIl CheMKH HA 3eMJISIX JIECHOT0 MACCUBA
1. CosioTua Pazanckoii o6s1actu

MoITHOCTb CHEKHOTO [IMOTHOCT CHEXKHOTO 3amnac BojibI B cHere (Qcp),
Tonpr 3
okpoBa (Np), cM 1okpoBa (0p), T/cM MM
2012 28 0,28 78,4
2013 32 0,31 99,2
2014 34 0,30 102,0
2019 16 0,21 109,0
2020 10 0,27 31,5
Cpemnee 24,0 0,27 84,0
MHoroneTHue HaTypHbIE WCCIIeIOBaHUs, 3HadeHuss cocraBuino 42 %, HauMeHbIIas ke

BBIMOJIHCHHBIC HA CTAI[HOHAPHOM YYaCTKe, IMOKa3aliH,
qTO HaI/I6OJ'IBI_Ha$[ MOIIMHOCTh CHEXHOTO IIOKpOBa
Habmonanack B 2014 romy — OTKIIOHEHHE OT CPEIHETO

MOIIIHOCTh CHEXHOTO TOKpoBa Habmromanach B 2020
rOJly — OTKJIOHEHHE OT CPETHEr0 3HAYCHUSI COCTABHIIO -
42 %.
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Pucynok 2. Mrozonremnsiss OuHamuka 3anacos 600bl 8 CHENCHOM NOKPOBE TeCHO20 MACCUBA
n. Conomua Pazanckoul obnacmu

B Xome MHOTONETHEr0 W3Y4YCHHS IUIOTHOCTH
CHE)KHOTO TIOKpOBa OBLIO ycTaHOBIEHO, uto B 2019
roxy oHa OblJIa HANMEHBIIEH, OTKJIIOHESHHE OT CPEIHETO
3HayeHust cocraBwiio -22 %. Haubonbinee 3HaueHne
TUTOTHOCTH CHEKHOTO ITOKPOBa OBLIO 3a(pUKCHPOBAHO B
2013 romy, korga OTKIOHEHHE OT CPEeJHEro 3HA4eHUs
cocTaBmiIo 15 %.

Kak BuiHO 13 TabnuLbI 1, yBeMueHNE MOIIIHOCTH
W ITUIOTHOCTH CHEXHOTO TIOKpOBa  OKa3bIBAIOT
OnmaronpusATHOE BIMSIHUE HAa YBEJTMUCHHE 3aI1aCOB BOBI
B CHere. M3yueHne MHOTOJNETHEHl NTMHAMHMKU 3alacoB
BOOBl B CHEXKHOM IIOKPOBE JIECHOTO MacCHBa II.
Conorua nokasano, uro 3a nepuon 2013-2014 rr. u
2019 ron mpoucxonuiIo YBEIUUEHHUE 3alacoB BOIbI B
cHere ot 18 % B 2013 roxy, 1o 30 % B 2019 roxy. Ha
2020 ron NpUILIMCL HAaMMEHBIIME 3amackl BOJBI B
cHere: pasHuua coctaBwia -63 % or cpeaHero
3HAYCHUS.

Takum 00pa3oM, B YCIOBUSAX aHOMAJILHO TEILION
3UMBI, paHHE# BECHbI, MUHUMAJbHBIX 3allacax BOJbI B
CHere U Je(PUIINTE BECEHHUX aTMOC(HEPHBIX OCAIKOB, B
nepuoJl BEeCeHHUX mnosieBblXx pabor 2020 roma
CEJIbCKOXO3SIMCTBEHHBIM TIPEANIPHUATHSAM HEO0OXOAHMO
VACTATD ocobe BHUMaHUE CBOCBPEMCHHOMY
MPOBENCHUIO MEPONPHUATHA 110 paHHEBECCHHEMY
COXpAHEHUIO BIIATH B KOPHEOOUTAEMOM CIIO€ TOYBHI,
HalpUMep, OIEPaTHBHO MPOBOTUTH PaOOTHI IO
0OpOHOBAHHUIO 3510U.
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AHHOTALIUSA

OcoOeHHOCTH TOYBOOOpa3oBaHMsi M  clelupUKa DIEMEHTHOTO COCTaBa MAaTepUHCKOH  MOpPOJIbI
OIOJI30JICHHBIX U BBILIEJIOUYEHHBIX YEPHO3EMOB Ps3aHCKOTrO pernoHa npenonpeaeiuin cenupuKy coaepKaHms
MHUKPO3JIEMEHTOB B [TAXOTHOM CJIO€ TTOUBbl. Hanpumep, cojiepanie TaKuX BaXKHBIX JIJISI CEITbCKOXO03SCTBEHHBIX
KyJIbTYp MHKPODJIEMEHTOB KaK MOJUOJCH M MapraHel] HHXXe KPUTEPHs TJI00aIbHON OIEHKH «IIOYBBI MHPAy.
JlaHHBIE MUKPO3JIEMEHTBI YYaCTBYIOT B OOMEHE BEIIECTB U (PePMEHTATHUBHBIX PEAKIIUAX, X HEXBATKA MPUBOIAHUT
KaKk K CHIDKCHHIO YPOXKaWHOCTH CEJbCKOXO3SHCTBEHHBIX KYyJIBTYp, TaK M K YXY/IICHAI KadecTBa
PACTCHHEBOAYECKOW MPOAYKIMU. VCHpaBUTh MMOJOOHYI CHTYAI[MI0O BO3MOXHO IIyT€M HCIIOJIb30BaHHUS
MHUKPOIJIEMEHTHBIX J100aBOK TPH pPa3pabOTKe KOMILUIEKCHBIX MPUEMOB arpOXMMHUYECKON MeIHOopaliu
JIeTpaIuPOBaHHBIX YEPHO3EMOB.

ABSTRACT

Features of soil formation and the specific element composition of the parent rock of podzolized and leached
chernozems of the Ryazan region predetermined the specifics of the content of trace elements in the arable soil
layer. For example, the content of such important microelements for agricultural crops as molybdenum and
manganese is lower than the criteria for the global assessment of the "soil of the world". These microelements are
involved in metabolism and enzymatic reactions, their lack leads to both a decrease in crop yields and a
deterioration in the quality of crop products. It is possible to correct this situation by using trace element additives
in the development of complex methods of agrochemical reclamation of degraded chernozems.

KuiroueBble cjioBa: MenHOpalys; MUKPO3JIEMEHTBI; OIOI30JCHHBIC U BBIILEIOYCHHBIC YePHO3EMBI; [10YBA;
No4YBOOOpasyoLas Mopoja; PACTEHHUS; CENbCKOE XO3SHCTBO; TSUKENble METaJUIbl, yI0OpeHHe; IKOIorHdecKas
6e30MacHOCTb.

Keywords: reclamation; trace elements; podzolized and leached chernozems; soil; soil-forming rock; plants;
agriculture; heavy metals; fertilizer; environmental safety.

BrlmenodeHHple ¥ OMOJ30JICHHBIE YEPHO3EMBI
SABIAIOTCST  Hamboyee  IUIOAOPOAHBIMH  ITIOYBAMHU
Psi3aHCKO# 00/MacTH, OHM IIUPOKO PaAcIpPOCTPAHEHBI B
I0)KHOW ¥ IIEHTPAJIBHOHN YacTsAX 00JIaCTH Cper TEMHO-
cepeix JecHbIX mouB (Enmenxuit m MudaypuHckuii
HIPUPOAHO-TIOUBEHHBIE OKPYTa), 3aHUMAOT okoso 800
ThiC. Ta mamHu [1]. YepHO3eMbl, MO CpaBHEHUIO C
JPYTHMH TTIOYBaMH, XapaKTEPHU3YIOTCsl 00JIee BBICOKHM

€CTEeCTBEHHBIM ImiofopoaneM. Coaep:kaHue rymyca B
yepHO3eMax Ps3anHckoil obmactu kosebnercs ot 4 1o
7%, peakuus nouBeHHoro pactsopa (PH) Bapeupyer ot
4,5 — 6,0, crereHb HACBHIIEHHOCTA OCHOBAHHUAMU 85 —
90%, cymma oOMeHHBIX ocHOBaHUI 46 —50 mr-3k8/100
I., EMKOCTb ITOIJIOIIeHUs KaTHOHOB 20 — 50 mr-3k8/100
r., yactuupl MeHee 0,01 MM cocrasisitor 39 % [8].
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Copepkanue Makpo H  MHKPOIJIEMEHTOB B
Pa3IMYHBIX THIAX [OYB CHIIBHO BapbUPyeT H BO
MHOTOM 3aBUCHUT oT (bU3UKO-XUMUYECKHX
ocobeHHOCTEH MoYBOOOpasyromei moponst [5, 6, 7].
Verpanenue reuuura KOHKPETHBIX MUKPOIJIEMEHTOB
B [OYBC IOBBIIACT YPOXKAWHOCTh W YJIydIIaeT
KauecTBO MPOAYKIIMK pacTeHneBojacTsa [2, 9, 13, 16].
UccnenoBanne  comepKaHWsl MHKPOIIEMEHTOB B
[OYBAaX MO3BOJSIET ONPEACIUTh HMX HEXBATKy Ul
pacTeHHil, a TaKKe pa3paboTaTth PEKOMEHIALMH II0

o0orarieHuIo TTOYBEI
MUKpodJIeMenTamu [6, 7].

B Memepckom ¢ummane BHUUTuUM  Obuio
MOJAPOOHO  M3YYEHO  paclpeleieHHe  TSDKENBIX
METAZIOB M  MHKPODJIEMEHTOB B  4YepHO3eMax
Ps3anckoit  obmactm  [5], a Takke YTOYHEH
pPErMOHANBHEIE ~ (OH  MHKPODJIEMEHTOB [12].
O000mIIeHHBIE PE3YIBTATH SMIUPUIECKOTO U3yUCHHS
COJICPIKAHUS TSHKENBIX METAJIOB M MUKPOIJIEMEHTOB B
OMOJ30JICHHOM M  BBIIICIOYEHHOM  4YEpHO3EeMe
Ps3aHCKOTO pernoHa mpeacTaBieHsI B Tadnuie 1.

Tabmuna 1

HEOO0CTAaINMHA

Cpemme SHAYCHUSA COACPKAHUSA THAKEJIbIX METAJJIOB U MUKPOJ3JEMEHTOB B OIIOA30JICHHOM U
BBIIICJTOYCHHOM YE€PHO3EME Psizanckoii o01acTn

Croii oussl [5], cM ['moGanbHbIe OleHKH [4] .
MukposnemeHT Krnapk B 3emMHOiI1 IlouBbl Mupa Pernonans it
0-10 10-20 140-160 Kope ¢oH [12]
Mens (Cu) 28,6 316 26,8 47,0 20,0 27,0
IIMHK (ZN) 55,7 458 35,2 83,0 50,0 350
caurer (Pb) 18,7 154 118 16,0 10,0 12,0
kamuit (Cd) 0,26 0,29 0,20 0,13 05 0,18
xpom (Cr) 72,0 68,0 65,0 83,0 90,0 61,0
kobansT (Co) 15,0 11,6 95 18,0 10,0 9,0
oop (B) 34,0 30,0 25,0 12,0 10,0 27,0
Mapraser (IMn) 780,0 | 600,0 360,0 1000,0 850,0 400,0
Banawii (V) 110,0 92,0 85,0 90,0 100,0 83,0
Hukenb (Ni) 22,0 18,0 - 58,0 40,0 20,0
onoBo (Sn) 3,2 2,6 2,2 25 10,0 2,6
monben (Mo) 0,8 0,6 0,8 1,1 2,0 0,7

W3ydenue coiepkaHus TDKEIBIX METAIOB H
MHKPODJIEMCHTOB B IIAXOTHOM CJO€ TIIOYBHl U
COIIOCTaBJICHHE C WX COJCpKaHHEM B MAaTEPHHCKOM
MOpoJIe MoKa3ano, 9To B cioax mouBkl 0-10 cm u 10-20
cM koHIneHTparun Cu, Zn, Pb, Cd, Cr, Co, B, Mn, V,
Sn BBIIE 1O CpaBHEHUIO C COJCPKAHWEM B
MOYBOOOpa3yIe TOopoae, YTO CBA3aHO Kak C
OMOTeHHON  aKKyMyJsIIHeH  MHKPODJIEMEHTOB B
BepXHEeHl YacTH TyMycoBOro ropusonra [14],
BHECCHHEM B IIOYBBI MHHEPAIBHBIX yIOOpEHUN,
cojiepkamx o0o3HaueHHble dnmemenTsl [11, 13], a
TAKXKe MOCICACTBUSIMH TEXHOTCHHON HArpy3Kd Ha
arponanmmadr [3, 10, 15, 17].

CormocTraBneHre COEPKAHUS TSOKEIBIX METaJIOB
U MHKPOIJIEMEHTOB B II0YBOOOpa3ylomiel mopojae ¢
KJIAPKOM B 3¢éMHOH KOpE MOKAa3aJo, YTO OII0I30JICHHEIE
W BBIOICIIOYCHHBIE YepHO3eMBI Ps3aHckol oOmacTi
c(OpMHUpOBAIIIICH HAa MOYBOOOPA3yIIIMX MNOPOJaX,
OOCHEHHBIX MEABI0, IIMHKOM, CBHHIIOM, XPOMOM,
KOOaJbTOM, MaprafiieM, BaHAJHEM, OJIOBOM U
MOJIHOZICHOM, HCKIIFOYCHUS COCTABJISIOT: KaaMHHA |
O6op. CpaBHuBas cpeaHHE 3HAYCHHUS COJEPKaHUS
MPEJICTABICHHBIX TSKEIIBIX METaJLIOB u
MHKPODJIEMCHTOB B  BEPXHHX OIOJ30JICHHBIX U
BBIIICIIOUCHHBIX YEPHO3eMOB Ps3aHckoli obxactu ¢
KJIApKOM B 3EMHOW KOpE, MOXHO OTMETHUTh, 4TO
KOHIICHTPAIUH KagMusi, 00pa, BAHAIHS, ¥ OJIOBA BBIIIC
KJIAPKOBBIX BEJIIMYHH, 8 KOHIICHTPALMU MEJIH, [IUHKA,
CBUHIIA, XpOMa, KoOanbTa, MapraHia, HUKEISI WU
MOJHOJICHA — HUKE KITAPKOBBIX BEIIMYVH.

IIpu OlleHKE COMEPKAHMS TSDKEIIBIX METAJIOB H
MUKpPODJIEMEHTOB B BEpPXHEM CJIO€ YepHO3eMa C

COJIep’)KaHHUEM B MOYBAX MHUpPA MOXKHO OTMETHUTh, YTO
KOHIICHTpalli! MeIH, IMHKA, CBUHIIA, KOOambTa, Oopa,

BaHaJiusl — BbIINIC KPUTEPUA riao0ansHOM OIICHKHA
«IIOYBbI MHpPaA», a KOHLECHTpalusa KaaMus, Xpoma,
Maprabia, HUKEIA, O0JIoBa U MOJ'II/I6Z[€Ha — HHXE

KpUTEPHs TII00ANEHOM OIIEHKU «ITOYBBI MUPAy.

Tak, HeTOCTaTOK B IOYBE MOJUO/ICHA TIPUBOIUT K
rIyOOKOMY HapyIIEHUI0 OOMEHA BEIIEeCTB y PACTCHUI.
Cumnromam MOJIUOIEHOBOM HEJIOCTATOYHOCTH
NpeamecTByeT B TIIEPBYIO OYEPEAbL HU3MCHCHHUE B
a30THOM  OOMeHe y  pacTeHHH. ITpusnaku
MOJHOACHOBOH  HEIOCTaTOYHOCTH y  000OBBIX
pACTEHUIl COBEpIICHHO AaHAJIOTHYHBI IPH3HAKAM
A30THOM HeocTaTouHOCTH. [Ipu HemocTaTKe MapraHa
MMOHMKACTCS ~ CHHTE3  OpPraHWYeCKHX  BEIIECTB,
YMEHBIIIAeTCs COJepKaHne XIopo(rilia B pacTeHUSIX,
¥ OHHM 3a00JIeBalOT XJIOpo30M. HemocraTok Mapranma
CTaHOBHUTCS 3aMETHBIM CHaudaJla Ha MOJIOABIX JIMCTHAX
mo Oomee  CBETIIOW  3€JICHOM  OKpacke WU
obecigeunBanuto  [2]. Ilpu onpeneneduu 103
BHCCCHHA B IOYBY MHKPOIJICMCHTOB HGO6XO)II/IMO, B

NEPBYK0  OYepellb, YUUTHIBATb TAKUE  BaXKHbIE
pErHMOHAJIBHBIE  YCJIOBUS, KaK  arpoXUMHUYECKUe
CBOMCTBA M TMAPOJOTMYECKUH pEXHUM  IIOYBBI,

COJIEPXKAHUE B IIOYBE U B IPUMEHSIEMBIX MEIUOPAHTaX
MUKPOJIEMEHTOB, a Takke BUAOBOM  COCTaB
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP U arpoTE€XHUKY HX
BeIpaiuBanus [7]. B nganpHeiimiem TpeOyercs ux
SMIMpHUYECKass  IpOBEpKa  IMyTeM  IHOCTaHOBKU
BEreTallMOHHbIX U MOJEBBIX ONBITOB. TakuMm o0paszom,
pH paspaboTke KOMILUIEKCHBIX TIPUEMOB
arpOXMMHYECKON MeNHOpaliy  OIMOJ30JICHHBIX |
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BBIIICJIOUCHHBIX YEPHO3eMOB Ps3aHckol o0mactu
0coboc BHHMAaHUC JIOJDKHO OBITh YIEICHO WX
MHUKPO3JIEMEHTHOMY COCTaBy, U B TEPBYIO OuYepellb
HEJOCTaTKy COJACpX aHUs B IMOYBE TAaKUX BaXKHBIX
MHUKPO3JICMEHTOB KaK MapraHell ¥ MOJUO ICH.
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ANNOTATION

The Diesel Engines (ICE) exhaust gas atmosphere noxious emissions reducing measures were introduced by
the different editions and engine manufacturer publications already 25 years ago. Many of that have used up to
present depend of its installation, usage and maintenance costs. For the mentioned above 25 years of emissions
decreasing ways practical using on the vessels has identified it further usage consistency and profitability
(efficiency). The atmosphere SOx noxious emissions proposed decreasing way is directly connected with using
fuel oil, i.e. at the fuel oil sulphur content decreasing the SOx emission has decreasing too, that is task not for ship
owners, but for petroleum-refining manufactures and bunkering companies. CO and CO; emissions decreasing is
a corner task, as a fuel oil quality and lower calorific value are identified by the carbon & hydrogen content. Thus
the fuel oil carbon and hydrogen content decreasing will bring to the decreasing of a quality and lower calorific
value. Therefore all of this 25 years for the vessels diesel engines (ICE) exhaust gases CO & CO; emissions
decreasing the energy efficiency task is stated. Our proposed way can allow to resolve the CO & CO- emissions

decreasing task for the engines operation parts of loads and nominal loads.
Keywords: ICE (Diesel Engines) exhaust gas noxious emissions, carbon oxides, fuel oil Lower Calorific

Value, emissions decreasing way, engine heat balance.

Introduction

The main reason of fuel oil incomplete
combustion and exhaust gases toxicity increase, even at
significant excess air ratio is bad mixture formation.

The fuel oil mixture failure is typical for the
engine transient operating modes, specifically for ME
running—in mode. Trial test data is showing that with
engine load increasing a main constituent harmful
substances concentration are listed above decreasing in
exhaust gases. It is proved that with engine load
increasing a carbon oxide concentration decreasing,
afterwards it gets the stable condition before a certain
limit value of mean effective pressure, but at
overloading is slightly increases again. The nitrogen
oxides concentration is continue to decreasing at mean
effective pressure greater values.

Thereby, the exhaust gases minor toxicity is
typical for full load mode. The engine operation
experience shows that big amount of harmful
substances escapes at engine starting, specially when it
is not sufficiently warmed-up. But it is impossible go
without starting, reverse and operation with low load.
Thereby, environment contamination is inescapably
during the operation with these modes, but it is possible
to reduce the operation duration with these modes.

1. ATMOSPHERE SOx EMISSIONS
REDUCING MEASURES

Using the ULSMGO - Ultra Low Sulphure
Marine Gasoil with sulphure content:

—< 0.5% for worldwide application.

—< 0,1% for application in SECA areas (Sulphure
Special Emission Control Areas).

Using dual—fuel engines, therefore it is required:

—Purchasing or designing and production a
modern dual—fuel engines.

—Development and designing the gas fuel storage,
transfer and supply to Diesel Engines systems.

—Development and designing the gas fuel storage,
transfer and bunkering coast and float facilities.

2.ATMOSPHERE CO & CO2 EMISSIONS
REDUCING MEASURES

Using the engines with the highest efficiency.

—As far as possible with increased fuel injection
timing.

—Using the engines with loads are closed to NCR
= 85%MCR.

—The engine turbocharging modification for
scavenging air excess supply at the engine operation
under parts of load (forcing by scavenging air).

—Using the manufacturer original spare parts,
influencing to the engine cylinders combustion process.

—To monitor on regular bases for the engine
adjustment, which to be comply to manufacturer
adjustment.

3.USING THE ENGINES WITH THE
HIGHEST EFFICIENCY.

The given way can be proposed as idea, which can
be proved only by the Diesel Engine preliminary heat
calculation and its engine TC heat balance calculation,
as well as touches one of listed above items such as —
The engine turbocharging modification for scavenging
air excess supply at the engine operation under parts of
load (forcing by scavenging air).

1)Heightening the Diesel Engines efficiency by
variation the values are influencing to the engine
power:

Ninp =K - Pyp - n - i (IP)
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where: k = 1,745 - D? - S - m — cylinder constant
)

D — cylinder diameter (mtr);

S — piston stroke (mtr);

m — engine stroke factor (4—stroke m = 2, 2—stroke
m = 1);

Ninp =k - Ppyp -

Heightening the power by the cylinder diameter
increasing — D. The way have used around 50 years,
that is bring to the largest diameter is 90cm for the
engines MAN-B&W & SULZER and as a result to the
engine weight increasing. Further cylinder diameter
increasing has been not profitable.

Heightening the power by the piston stroke
increasing — S. The way have used around 40 years, that
is bring into generation the long stroke and super long
stroke engines models such as LMC & SMC type of the
MAN-B&W & SULZER manufacturer, and to the
engine weight increasing too. Further piston stroke
increasing has been not profitable.

Heightening the power by the engine speed
increasing — n. The way is not logical for SSE & MSE
(Slow speed engines & Medium speed engines).

Heightening the power by the cylinders number
increasing — i. The way have used till the particular
time, and bring to the engine weight increasing too.
Further cylinders number increasing has been not
profitable.

All above listed ways are possible to relate to
energy efficiency increasing, as well as to increasing
the engine indicated power, because of at constant
mean—indicated pressure (a fuel oil constant
consuption) it has increased an indicated power.
Heightening the power by the mean—indicated pressure
Pinp increasing can not relate to the energy efficiency
increasing due to reason as follow. The mean—indicated
pressure Pip increasing can be achieved by the
indicator diagram area increasing via building—up a
maximum combustion pressure or via injection length
and cylinder’s fuel oil combustion duration
prolongation (via fuel oil cycle dosage and
consumption raising). And that and other ways are not
unlimited: by the maximum combustion pressure — due
to cylinder head and cylinder liner strength limitations,
by the fuel oil injection length — due to exhaust gas
temperatures increasing, i.e. due to exhaust gases heat
loss, if not changing the valve timing and therefore the
engine efficiency can remains as invarianted.

Will approach to the engine energy efficiency and
efficiency factor increasing from another side — will try
to reduce the fuel oil injection length and cylinder’s fuel
oil combustion process duration (to reduce the fuel oil
cycle dosage and consumption) at constant mean-—
indicated pressure. Have achieved some positive results
in this question solution, we will reached at the same

e Pi + Pams 103,62+ 1,017

Pyc + Panp 2,01 +1,017

n-i=1,745 -

Pino — mean — indicated pressure (kg/cm?);
n — engine speed (rpm);

i — number of cylinders (-).

=

D*-S - Ppp - m-n-i(P)

time a reducing the emissions CO2, CO u NOx to the
atmosphere due to fuel oil consumption reducing for
the same power achievement. This way already 20
years ago has got its development via engine forcing by
scavenging air pressure, have builded—up it from 1.8
bar to 2.9+3 bar. It is clear, as much air as possible take
part in the fuel oil combustion, as more perfect the fuel
oil combustion, then less the exhaust gases heat losses,
then more a heat is go for effective power, more the
combustion velocity, and therefore less the combustion
duration (less exhaust gas temperature). Continue our
proposal about scavenging air charge ratio build-up
and the results follows from it in example of
preliminary theoretical conclusions without Diesel
Engines heat calculation and presented engine TC heat
balance calculation.

2)Idea of scavenging air ratio increasing.

To examine the scavenging air ratio increasing
idea in example of engine HYUNDAI MAN-B&W
6S50MC (MCR 11640 BHP & MS 127 RPM). The
presented ME indicator diagram and indication main
variables summary table are taken during the operation
have introduced on the figure 1.

Engine speed: 116,3 rpm =
(maximum speed);

Engine indicated power: 10103 IP = 7431 IKW =
86,8% MCR;

Cylinders compression pressures:

Pcoml = 105,42 bar; PCOMZ = 104,39 bar; PCOM3 =
102,65 bar;

Pc0M4 = 103,29 bar; PCOM5 = 102,94 bar; PCOM6 =
103 bar; Pcom™ = 103,62 bar;

Cylinders maximum combustion pressures:

PMAXl = 124,27 bar; PMAX2 = 121,91 bar; PMAX3 =
120,21 bar;

PMAX4 = 120,81 bar; PMAX5 =122,99 bar; PMAX6 =
118,2 bar; Pmax?V = 121,4 bar;

Scavenging air pressure: Psc = 2,01 bar;

Fuel ignition timing: Ny = 2° after TDC;

Shall visualize the engine forcing by a charge air
and then variables changing on the given operating
mode: therefore a cylinders compression pressures
average value has reached a maximum combustion
pressures average value PcomRE® = Puax®V = 121,4 bar
(figure 2(b)):

— a required scavenging air pressure for
estimated compression pressure achievement Pcom®E¢
=121,4 bar:

91,58% MS

= =34,567889 (-) - absolute pressures ratio
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PREC _ PESw + Pamp P _121,4+1,017
SCOT T em T UAMBT TR 567889
recommended scavenging air pressure for the ME forcing

- 1,017 =2,52 (6ap) -

i.e. for compression pressure achievement from Will change the fuel oil injection timing, in order
existing Pcom®” = 103,62 bar up to recommended that ignition timing was not 2° after TDC, but
PcomREC = 121,4 bar, it is necessary to raise the significantly late on the expansion line for achievement

scavenging air pressure at presented mode from Psc =  the maximum combustion pressure with the same value
2,01 bar up to PscREC = 2,5 bar. as compression pressure PmaxRE¢ = PcomREC = 121,4
bar (figure 2(b));
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Measuiing Diagrams T Statistics T Tabie

Engine type: GSS0MC  Stroke: 2 D E
Cylinder Count: & Swept Volume [cmi]: 375021 ;'"_"_I -
Lenght of Con.rod [mm]: 2170 Half stroke [mm]: as5 -
bore [mm]: 500 Compression room [emi]: 21447 -
T before cooler 1 [°C]: 177 T after Cooler 1 [°'C]: 418 -
P after cooler 1 [bar]: 201 Blower revs [rpm]: 11000
T after blower 1 [*C] 2586

Cylinder n [rpm] pmax [bar] pi [bar] Power [kW] Rack Set [mm] | T.exhaust [°C]

1. 27.02.12 13:54 116,8 124,27 19,34 141145 64,0 3395

2. 27.0212 13:58 116,9 121,91 17,15 1253,04 65,0 3308

3. 27.0212 14:00 116,1 120,21 16,30 118266 65,0 3481

4. 27.0212 14:03 116,4 120,82 17,52 1274,76 65,5 339,56

5. 27.0212 14:07 115,6 122,99 16,04 1159,06 63,0 3268

6. 27.0212 14:10 1163 118,20 15,82 114982 63,0 3376

01163 0 121,40 017,03 X 70430,79 064,25 033688

Figure 1 —actual indicator diagram and indication data
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Figure 2(a) — actual indicator diagram; (b) — estimated indicator diagram

At the engine forcing by a scavenging air in that
aspect that we proposes, it is possible to expect the
effects as follows:

— indicated diagram area is specified the mean—
indicated pressure depends on combustion gases
quantity is consist of supplied fuel oil quantity and
scavenging air quantity is involving in fuel oil mixture
formation and mixture combustion per cycle: Geg =
Gro + Gsca;

— We can assume, that for the engine is operating
by the external propeller line (at locked Fuel Rack), at
increasing the involving in fuel oil mixture formation

and mixture combustion scavenging air quantity and
constant combustion gases quantity (constant indicator
diagram area and mean-indicated pressure), a fuel oil
consumption will reduced;

— from the above saying we will beg to make
conclusion, that at the scavenging air quantity rise and
fuel oil quantity reduction are involving in mixture
formation and mixture combustion and at constant
combustion gases quantity (constant indicator diagram
area and mean—indicated pressure), a combustion
efficiency increases, exhaust gas temperature comes
down, and that and other has bring to reduction of CO»,
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CO & NOx emissions to atmosphere. A prove of the
above saying is indicated power equation at the engine
constant load condition:
Niyp =LCVgo - Gpo - QEXH - QCW - QLO = const
where: LCVgo — lower calorific value;

Gro — fuel oil consumption (flow);

Qexn — exhaust gases heat (energy) losses;

Qcw — cooling water heat (energy) losses;

QLo — lubricating oil heat (energy) losses.

Conclusion: At the exhaust gas temperature
reduction, and thereafter an exhaust gases energy (heat)
losses too Qexw, for keeping the condition Ninp = const,
to reduce the fuel oil consumption Gro it is required.

At the engine forcing by a scavenging air, in that
aspect that we proposes, it is possible to expect, that the
engine cylinder’s air admission factor before closing
the scavenging air ports will rised. In that case also can
propose the latest opening of exhaust valve, ipso facto
have increased the piston stroke efficiency, and the
earliest closing of exhaust valve, ipso facto have
increased compression ratio, have constructively
changed exhaust valve driving cam profile.

Initial actions for stated idea approval:

Diesel Engines preliminary theoretical heat
calculation and presented engine TC heat balance
calculation;

Without any additional expenses to test the engine
operation with already known manufacturer shop trial
test results (to prove the stated idea) during its forcing
by scavenging air on the repetitive test bed, have
created for selected load the proposed scavenging air
constant pressure in scavenging air receiver by any
external source, for example from starting air bottles
via reducing valve;

After expected positive result to calculate an
estimated scavenging air constant pressures, has
created by the same external source in the scavenging
air receiver and estimated VIT racks for parts of load
sequence and to carry out the trial tests for selected
sequence;

In all likelihood VIT system to be operated by
inverse proportionality dependence of the load, i.e. VIT
index decreasing at the load increasing, in contrast to
classical dependence — VIT index increasing at the load
increasing from 0 up to 75%, and its further decreasing
at the loads more then 75%.

To test the engine operation with already known
manufacturer shop trial test results (to prove the stated
idea) during its forcing by scavenging air on the
repetitive test bed, have created by any external source
(for example from starting air bottles via reducing
valve) the proposed scavenging air constant pressure in
scavenging air receiver equal to scavenging air pressure
at MCR (100% of load) and keep it pressure at all parts
of loads. In that case at any part of load scavenging air
pressure, thereafter cylinders compression pressures
and maximum combustion pressures will be constant,
but the engine load will be changed by changing the
fuel oil injection end, thereafter by changing the fuel
injection length (due to constant fuel injection timing),
by changing the fuel oil cycle dosage and consumption.

Assumed that the VIT system will be not required for
this particular case. How to operate the engine at this
particular expected measure:

— to develop the highest capacity TC for
achievement the proposed scavenging air constant
pressure in scavenging air receiver equal to scavenging
air pressure at MCR (100% of load), i.e. to 2.75 bar for
this particular engine (for our presented engine
6S50MC) and to install it on engine;

— to fabricate the engine TC air inlet filter easy
moved flap and keep it closed for all parts of load till
NCR (85% of MCR);

— to change the fuel oil injection timing from
12.5% before TDC to 12.5° after TDC (for our presented
engine 6S50MC);

— to set the VIT system rack to «0» in constant
bases;

— to create by any external source (for example
from starting air bottles via reducing valve) the
proposed scavenging air constant pressure in
scavenging air receiver equal to scavenging air pressure
at MCR (100% of load), i.e. to 2.75 bar (for our
presented engine 6S50MC);

— to start, reverse, maneuver and run-up the
engine till the NCR (85% of MCR) with closed TC air
inlet filter flap (for avoid the TC heavy surging) and
created scavenging air constant pressure is 2.75 bar in
scavenging air manifold;

— at the engine reaching a NCR (85% of MCR)
to reduce the created scavenging air pressure in
scavenging air manifold down to value is less then
pressure at NCR (from manufacturer shop trial test
results) by reducing valve (for avoid the TC heavy
surging) and to open the TC air inlet filter flap;

— at the last to close the reducing valve totally.

Conclusions:

Have submitted to your attention CO and CO;
emissions reducing measure is required theoretically
calculated and experimental confirmations. Last can be
carry out at availability of Diesel Engine laboratory —
mini ER or by association with Diesel Engines
manufacturer.
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The present publication illuminate the tasks as follows: Electronic indicator proper usage at four—stroke
internal combustion engines (diesel engines) indication; Indication results & diagram proper transfer to PC;
indicator diagram top dead center TDC correction and engine performance data output values such as Pyi—mean
indicated pressure, Pue—mean effective pressure, Ninp—indicated power and Ngrr—effective power proper

calculations for each cylinder and engine total.
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pressure, indicated & effective power.

Introduction

Currently on the worldwide fleet motor—vessels
and shore diesel power plants for internal combustion
engines—diesel engines indication and performance
data measurement readings carrying—out the micro-
processing gauging and systems, such as Doctor—
Engine, Diesel-Doctor and Electronic indicators
(different kind of brands and manufacturers) are used
in most of cases. However, actually they are not
carrying—out the functions of the engines technical
condition (cylinder tightness, fuel injection equipment
condition and turbocharger system condition)
diagnostic and analysis, overload/download analysis
and load distribution between the cylinders analysis,
but they are electronic gauges for compression
pressures Pcom, maximum combustion pressures Pmax
measurement by open indicator diagrams (Fig.1) and
closed indicator diagrams (Fig.2) for each cylinder and
for engine speed measurement at each cylinder
indication. All others values are required for the engine
technical condition diagnostic and analysis has
determined by calculation from indicator diagrams or
entered manually to the electronic equipment tables.

Examine the engine indication results from
Electronic  indicator type HLV-2005 MK
(Praezisionsmesstechnik Beawert GMBH, Germany):

The values are calculated from the indicator
diagrams:

—  Cylinders indicator diagrams area Ap (mm?);

— Cylinders mean—indicated pressure Pm "t
(bar) (Fif.3);

— Cylinders mean—effective pressure PmeCY-
(bar);

— Cylinders indicated power Nip®Y- (IKW)
(Fif.3);

—  Cylinders effective power NereCY- (EKW);

— Engine average mean-indicated pressure
PwmiENG (bar) (Fig.3);

— Engine average mean—effective pressure
PmeENC (bar);

— Engine indicated power NppN¢ (IKW)
(Fif.3);

— Engine effective power NereENC (EKW);

— Engine mechanical efficiency nmec (%).

1) The values are entered manually to the
electronic equipment tables (Fig.3):

— Scavenging air temperature after turbocharger
or before scavenging air cooler TscB¢ (°C);

— Scavenging air temperature after scavenging
air cooler Tsc”° (°C);

— Scavenging air pressure after scavenging air
cooler Psc”° (bar);

— Exhaust gas temperature after turbocharger
Texe "¢ (°C);

— Turbocharger speed nrc (rpm);

— Cylinders exhaust gas temperatures Texp©""
(°C);

— Cylinders fuel rack position FRP (fuel pump
index FPI) (mm);

Note: However, the mentioned above values are
not enough for the engine technical condition full
diagnostic and analysis (cylinder tightness, fuel
injection equipment condition and turbocharger system
condition).

In completion of indication data entering to the PC
without TDC correction the engine average mean-—
indicated pressure & indicated power calculation can
give tolerance up to +10%, while the same values
calculation from indicator diagrams are taken by
mechanical indicator with usage of computerized
technology gives tolerance up to +0.5% only.

The engine average mean—indicated pressure and
indicated power calculation tolerance up to +10% is not
satisfactory for the engine technical condition (cylinder
tightness, fuel injection equipment condition and
turbocharger system condition) diagnostic and analysis,
overload/download analysis and load distribution
between the cylinders analysis.

Thereby we suggest the engine (4-stroke engine)
indicated power accurate calculation procedure,
afterwards it is possible a TDC accurate correction for
each cylinder, and then a cylinders mean—indicated
pressure Py ©t, cylinders indicated power Ninp®"" &
engine average mean—indicated pressure Py=N® same
accurate calculation within tolerance +0.5%.
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Work object

The high accuracy obtaining in the indicator
diagram treatment and as results high accuracy in the
cylinder power calculation, determination of load
distribution between cylinders and cylinders/engine
condition diagnostic & analysis without engine
dismantling.

Ways of investigation

Investigations has carried out on the vessel's and
shore engines (with effective power from 300 EKW up
to 6600 EKW) with different kind of micro—processing

gauging and systems (Doctor—Engine, Diesel-Doctor
and Electronic indicator) & with mechanical indicators.
Investigation results and discussion about
1.The indicator diagrams TDC correction and each
cylinder/total engine output data calculation after the
4-stroke Generator Engine MAN-B&W type 6L.23/30
indication by Electronic indicator type HLV-2005 MK.
The Generator Engine performance data some
measurement readings are taken at each cylinder
indication and its average values calculation (table 1):

Table 1
CYLINDER No. 1 2 3 4 5 6 [
FW TEMPERATURE C 72 73 73 73 74 745 |AVERAG 7373
TEMPERATURE C IN 70,5
EG TEMPERATURE C 320 353 342 350 380 337 |AVERAG 347
FUEL PUMP INDEX mm 20,5 21,5 19,5 19 20 20 AVERAG 20,1
COSINUS PHY () 0,66 0,66 0,66 0,66 0,66 0,66 | AVERAG 0,664
FREQUENCY Hz 60 60,1 60 60 60 59,8 | AVERAG 59,98
CURRENT A 1040 1030 1030 1030 1025 1025 |AVERAG 1030
VOLTAGE v 440 443 442 440 438 438 [ AVERAG 440,17
ACTIVE POWER kw 528 512 522 524 524 517 | AVERAG 5212

The generator calculated active load by the
average values of voltage V, amperage A and power

_Wm -V - A-cosp 3 -440.17 - 1030 - 0.664

factor cosp measurement readings at each cylinder
indication from the table 1:

= 521.17 KW

1000

where: m = 3 — NOs of phases.

1000

The generator active load by the kilo—wattmeter
measurement readings at each cylinder indication from
the table 1:

P=521.17 KW

The generator calculated reactive load by the
average values of active load P and power factor cose
measurement readings at each cylinder indication:

Q=P - tg(arccos(cosp) =521.17 - tg(arccos(0.664)) = 587.39 KVAr

The generator calculated total load by the average
values of voltage V, amperage A and measurement
readings at each cylinder indication:

_Vm V- A V344017 - 1030

= 785.26 KVA

1000

1000

o S= JP2+Q? =/521.17% + 587.39% = 785.26 KVA

The Generator Engine measurement readings data
are taken from the shop trial test results (table 2):

Table 2

Alternator frequency F Hz by observation 60 60 60 60 60
Alternator current | A by observation 1323,26 | 1204,1 | 903,72 | 599,8 | 292,52
Alternator voltage U V by observation 450 450 450 450 450
Alternator active load P KW by observation 825,1 750,8 563,5 374 182,4
Alternator reactive load Q KVAr Q=P tgp 618,825 | 563,1 | 422,625| 280,50 136,8
Alternator total load S KVA [s=m®.Uu-1/10° | 1031,38 | 938,503 | 704,38 | 467,50 | 228,0
Alternator total load S KVA S = (P2 + 03" 1031,38 | 938,5 | 704,375| 467,50 | 228,0
Alternator power factor COSQ - by observation 0,8 0,8 0,8 0,8 0,8
Engine indicated power Ninp IKW by indication results| 887,2 809,2 614,2 419,2 224,2
Alternator total load factor Farl IKW Far =N/ S 0,86021 | 0,86223 | 0,87198 | 0,89668 | 0,98333
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Draw the diagram of alternator total load factor
dependence of total load from shop trial test results

table and found its dependence function by the trend
line (Diagram 1):
Diagram 1

The alternator total load factor Fo1, dependence of total load S diagram

0,99

0,98

Fa71=5,551340-10"2-5%1,871722-10°-S3+2,403963-10°-S%-1,432312-10°3-S+1,205615

0,97

pd
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0,95

0,94

7

0,93

P

P

0,92
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Alternator total load factor - Fap

0,89
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0,88 E

VAT
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700 800 900 1000 1100

Alternator total load - S (KVA)

The alternator calculated total load factor by the
function is founded from the diagram 1.

Fap, =5.551340 - 1073+ S*- 1.871722 - 107%- S$3+2.403963 - 107®- S?- 1.432312 - 1073- S +
+1.205615 =5.551340 - 10713+ 785.26*- 1.871722 - 10™°- 785.26% +
+2.403963 - 107 785.26%- 1.432312 - 1073+ 785.26 + 1.205615 = 0.868

The engine calculated indicated power by the
engine & alternator performance data results:

Enter the engine indication and performance data
to the PC (Fig.1, Fig.2, Fig3):

Conclusion: As we have seen from the Fig.1 and
Fig.2 the engine all cylinders indicator diagrams
compression lines are in different position (arrow 1),
that is what can not be for the same designed cylinders.
They are should be in one line, that is can be adjusted
by cylinders TDC correction individually (arrow 2). As
we have seen from the Fig.3 the engine indicated power
is 719.02 IKW instead of calculated in item 9 — 681.6
IKW, that is become 5.5% tolerance, which is not
acceptable for the engine technical condition diagnostic
and analyses. We have to correct the engine cylinders
TDC totally.

The engine cylinders TDC angles (Fig.1) in
degreases of crank angle CA:

Cylinder 1 TDC = 0 © CA; Cylinder2 TDC =1°
CA; Cylinder 3TDC =1 ° CA;

Cylinder 4 TDC = 0 © CA; Cylinder 5 TDC =0°
CA; Cylinder 6 TDC = 2 © CA;

Correct the engine cylinders TDC first of all
individually for making the diagrams compression lines
in one line (arrow 1), then totally for making the engine

indicated power same as calculated in item 9 (arrow 2),
(Fig.4, Fig.5, Fig6):

Cylinder 1 TDC =2 © CA; Cylinder 2 TDC =2°
CA; Cylinder 3 TDC =1 ° CA,

Cylinder 4 TDC =1 © CA; Cylinder 5 TDC =2°
CA; Cylinder 6 TDC =2 O CA,;

Conclusion: As we have seen from the Fig.4 and
Fig.5 the engine all cylinders indicator diagrams
compression lines are in one line (arrow 1) after TDC
correction (arrow 2), that is what to be for the same
designed cylinders. As we have seen from the Fig.6 the
engine indicated power is 674.06 IKW and almost the
same with calculated in item 9 — 681.6 IKW, that is
become — 1.1% tolerance, which is perfect for the
engine technical condition diagnostic and analyses.

The Generator Engine mechanical loss pressure
from shop trial test results:

NgNG = 720 pm — PMEC = (0.68 bar

The Generator Engine mean—effective pressure
calculation:

PME = PMI - PMEC =15.69 - 0.68 =15.01 bar

where: Pwi = 15.69 bar — from the engine
performance data results table (Fig.6);

Pmec = 0.68 bar — from item 13).
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Figure 1. Cylinder open indicator diagrams before TDC correction
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Figure 2. Cylinder closed indicator diagrams before TDC correction
E Enginediagnosticsystem - AE3-07.09.12initial.eng

file engines | load data basic settings  help

easuring Diagrams T Statistics T Tahle
Engine type: 6L23 30 Stroke: 4 D =
Cylinder Count: 6 Swept Volume [cmi]: 11928 ;'"_"_I i
Lenght of Con.rod [mm]: 500 Half stroke [mm]: 150 i
bore [mm]: 225 Compression room [cmi]: 60 i
T before cooler 1 [°C]: 153 T after Cooler 1 [°C]: 335 i
P after cooler 1 [bar]: 1,079 Blower revs [rpm]: 42460 —
T after blower 1 [°C] 395
Cylinder n [rpm] pmax [bar] pi [bar] Power [kW] | Rack Set [mm] | T.exhaust [*C]

1. 09.0712 14:40 7205 108,66 18,22 130,51 205 320,0

2. 090712 14:42 7208 106,08 16,78 120,20 215 353,0

3. 09.07.12 14:43 720,7 104,68 15,19 108,79 19,5 342,0

4. 09.07.12 14:44 720,3 106,85 16,36 117,11 19,0 350,0

5. 09.0712 14:45 7209 104,70 18,18 130,28 20,0 380,0

6. 09.07.12 14:47 718,9 104,87 15,69 112,13 20,0 337,0

07204 0 105,96 016,74 I 719,02 020,08 0 347,00

Figure 3. Cylinders indication & performance data results table before TDC correction
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Figure 4. Cylinder open indicator diagrams after TDC correction
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Figure 5. Cylinder closed indicator diagrams after TDC correction
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= Enginediagnosticsystem - AE3-07.09.12.eng
file engines loaddata basic settings  help
teasuing Diagrams T Statistics T
Engine type: BL23 30 Stroke: 4 D =
Cylinder Count: 6 Swept Volume [cmi]: 11928 ;'ll_"_l i
Lenght of Con.rod [mm]: 600 Half stroke [mm]: 150 i
bore [mm]: 225 Compression room [cmi]: 780 i
T before cooler 1 [°C]: 153 T after Cooler 1 [°C]: B35 i
P after cooler 1 [bar]: 1,079 Blowerrevs [rpm]: 42460 —
T after blower 1 [°C] 395
Cylinder n [rpm] pmax [bar] pi [bar] Power [kW] Rack Set [mm] | T.exhaust [*C]

1. 09.07.12 14:40 7205 108,66 16,11 115,41 20,5 3200

2. 09.07.12 14:42 7208 106,08 15,73 112,68 21,5 353,0

3. 09.07.12 14:43 720,7 104,58 15,19 108,79 19,5 3420

4, 09.07.12 14:44 720,3 106,85 15,31 109,60 19,0 3500

5. 09.07.12 14:45 720,9 104,70 16,11 115,46 20,0 380,0

6. 09.07.12 14:47 718,9 104,87 15,69 112,13 20,0 337,0

07204 0 105,96 015,69 I 674,06 020,08 0 347,00
Figure 6. Cylinders indication & performance data results table after TDC correction
The Generator Engine effective  power
calculation:

Nggp = k - Py -+ i = 0.0099357 - 15.01 - 719.8 - 6 = 644.1 EKW

where: k=1.3084 - D? - S - m = 1.3084 - 0.2252% -
0.5=0.0099357 — cylinder constant;
D =0.225 mtr — cylinder diameter;
S = 0.3 mtr — piston stroke;
m = 1 — stroke factor (for 4—strike engine m = 0.5;
for 2—stroke engine m = 1).

Conclusion

As we have seen from mentioned above
information for Diesel Generators indicator diagrams
TDC correction the generator unit (alternator) electric
performance data measurement readings to be taken,
recorded & output data are effected to the TDC
correction to be calculated.

0.3-
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The present publication illuminate the tasks as follows: Electronic indicator proper usage at four—stroke
internal combustion engines (diesel engines) indication; Indication results & diagram proper transfer to PC;
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Introduction

Currently on the worldwide fleet motor—vessels
and shore diesel power plants for internal combustion
engines—diesel engines indication and performance
data measurement readings carrying—out the micro-
processing gauging and systems, such as Doctor—
Engine, Diesel-Doctor and Electronic indicators
(different kind of brands and manufacturers) are used
in most of cases. However, actually they are not
carrying—out the functions of the engines technical
condition (cylinder tightness, fuel injection equipment
condition and turbocharger system condition)
diagnostic and analysis, overload/download analysis
and load distribution between the cylinders analysis,
but they are electronic gauges for compression
pressures Pcom, maximum combustion pressures Pmax
measurement by open indicator diagrams (Fig.1) and
closed indicator diagrams for each cylinder and for
engine speed measurement at each cylinder indication.
All others values are required for the engine technical
condition diagnostic and analysis has determined by
calculation from indicator diagrams or entered
manually to the electronic equipment tables.

Examine the engine indication results from
Electronic  indicator type HLV-2005 MK
(Praezisionsmesstechnik Beawert GMBH, Germany):

The values are calculated from the indicator
diagrams:

—  Cylinders indicator diagrams area Ap (mm?);

— Cylinders mean—indicated pressure Pm "t
(bar) (Fif.2);

— Cylinders mean—effective pressure PmeCY-
(bar);

— Cylinders indicated power Nip®Y- (IKW)
(Fif.2);

—  Cylinders effective power NereCY- (EKW);

— Engine average mean-indicated pressure
PwmiENG (bar) (Fig.2);

— Engine average mean—effective pressure
PmeENC (bar);

— Engine indicated power NppN¢ (IKW)
(Fif.2);

— Engine effective power NereENC (EKW);

— Engine mechanical efficiency nmec (%).

2) The values are entered manually to the
electronic equipment tables (Fig.2):

— Scavenging air temperature after turbocharger
or before scavenging air cooler TscB¢ (°C);

— Scavenging air temperature after scavenging
air cooler Tsc”° (°C);

— Scavenging air pressure after scavenging air
cooler Psc”° (bar);

— Exhaust gas temperature after turbocharger
Texe "¢ (°C);

— Turbocharger speed nrc (rpm);

— Cylinders exhaust gas temperatures Texp©""
(°C);

— Cylinders fuel rack position FRP (fuel pump
index FPI) (mm);

Note: However, the mentioned above values are
not enough for the engine technical condition full
diagnostic and analysis (cylinder tightness, fuel
injection equipment condition and turbocharger system
condition).

In completion of indication data entering to the PC
without TDC correction the engine average mean-—
indicated pressure & indicated power calculation can
give tolerance up to +10%, while the same values
calculation from indicator diagrams are taken by
mechanical indicator with usage of computerized
technology gives tolerance up to +0.5% only.

The engine average mean—indicated pressure and
indicated power calculation tolerance up to +10% is not
satisfactory for the engine technical condition (cylinder
tightness, fuel injection equipment condition and
turbocharger system condition) diagnostic and analysis,
overload/download analysis and load distribution
between the cylinders analysis.

Thereby we suggest the engine (2—stroke engine)
indicated power accurate calculation procedure,
afterwards it is possible a TDC accurate correction for
each cylinder, and then a cylinders mean—indicated
pressure Py ©t, cylinders indicated power Ninp®"" &
engine average mean—indicated pressure Py=N® same
accurate calculation within tolerance +0.5%.
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Work object

The high accuracy obtaining in the indicator
diagram treatment and as results high accuracy in the
cylinder power calculation, determination of load
distribution between cylinders and cylinders/engine
condition diagnostic & analysis without engine
dismantling.

Ways of investigation

Investigations has carried out on the vessel's (with
effective power from 736 EKW up to 11900 EKW)
with different kind of micro—processing gauging and

systems  (Doctor-Engine,  Diesel-Doctor  and
Electronic indicator) & with mechanical indicators.

Investigation results and discussion about

1.The indicator diagrams TDC correction and each
cylinder/total engine output data calculation after the
2-stroke Diesel Propulsion Engine MAN-B&W type
6S50MC-MKk indication by Electronic indicator type
HLV-2005 MK.

The Diesel Propulsion Engine performance data
some measurement readings are taken during the
indication (table 1):

Table 1
Engine indication start Ths hrs by observation 13
Engine indication start Twms min by observation 45
Engine indication stop The hrs by observation 14
Engine indication stop Tyve min by observation 42
Engine indication period TinD min Tino = (Tue — Ths) - 60 + Tye — Tus 57
Eng.revolution counter at start| Rcs  |[revoluton by observation 20344122
Eng.revolution counter at stop Rce  [revoluton by observation 20344788
Engine speed Neng rpm Neng = (Ree — Res) - 10/ Tino 116,80
Engine FO flowmeter at start Qros Itrs by observation 1711963
Engine FO flowmeter at stop Qroe Itrs by observation 1713290
Engine FO consumption Qro | ltrs/hr Qro = (Qroe — Qros) * 60/ Tinp 1396,762
FO temperature inlet flowmete| Tgo °c by observation 130,3
FO specific gravity @ 15°C | peo™ | kg/ltr from FO bunker specification sertificate 0,9672
FO expansion factor Keo | ka/ltr.°C Keq = 0,00183224 — 0,00131724 - peg™ 0,00056
FO specific gravity at flowmet{ pe,' | kg/ltr Peo' = Peo- — Keg " (Teg — 15) 0,9028
FO sulfur content S % from FO bunker specification sertificate 1,86
FO lower calorific value LCV | LCV | kcal /kg| LCV =12900— 7095 - S /100 — 3162 - pro™ 9710
Engine FO consumption Gro kg /hr Geo = Qo * Peg 1261,051
Engine average fuel rack posit| FRP mm by observation 64,3
Turbocharger speed Nt rpm by observation 11000
Scavenging air pressure Psc kg / cm? by observation 2,08
Air temperature air filter inlet Tine oc by observation 38,4
Scav.air temp.air cooler inlet | To.>¢ °c by observation 177
Scav.air temp.air cooler outlet | Tc.A¢ °c by observation 41,8
Scav.air temp.in scav.air maniff Tsc °c by observation 42,5
Exhaust gas temp.turbine inlet| To,.,>“|  °cC by observation 393
Exhaust gas temp.turbine outle] Te ™' © | °C by observation 263
FW temp.scav.air cooler inlet | Tp,°° °c by observation 30,5
FW temp.scav.air cooler outlet] Tg,°© °c by observation 44
Air cooler termoefficiency g oc Nr = (Tee T =T ) - 100 / (T = Ty o) 92,29
Atmospheric pressure Parm [ kg/ cm? by observation 1,037

The Diesel Propulsion Engine ambient (reference) conditions and FO data from shop trial test results (table

2):
Table 2

Engine Room temperature Ter °c from shop trial test results 23,9
Atmospheric pressure Par | kg / cm? from shop trial test results 1,035
SW temp.scav.air cooler inlet | T¢, " °c from shop trial test results 18,1
FO temperature inlet flowmete| Te.>' °c from shop trial test results 34,3
FO specific gravity @ 15°C | per> | kg/ltr from shop trial test results 0,9136
FO expansion factor Keo>' | kg/itr.CC Keo®' =0,00183224 — 0,00131724 - per™ 0,000629
FO specific gravity at flowmet{ pe;' | kg/ltr Pst = pst —Kego! - (Teg ' — 15) 0,9015
FO sulfur content Sst % from shop trial test results 0,26
FO lower calorific value LCV | LCVsr | keal /kg| LCVr = 12900 — 7095 - S / 100 — 3162 - per™ 9993

The Diesel Propulsion Engine FO consumption

GFO correction to the shop trial test reference

conditions:
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. _ Gro - LCV _ 1261051 - 9710
PO eV 9993

=12253kg / hr

Draw the diagram of the engine indicated power The engine calculated indicated power by the
dependence of FO consumption from shop trial test  function is founded from the diagram 1:
results table and found its dependence function by the
trend line (Diagram 1):

Ninp* =—8.379938 - 107 - Gpo® + 1.881655 - 10 - Gpo® + 6.772031 - Gpo + 355.0778 =
=-8.379938-107-1225.3% + 1.881655 - 1073 - 1225.3% + 6.772031 - 1225.3 +
+ 355.0778 = 9937 IHP

The Diesel Propulsion Engine turbocharger speed
Nrtc correction to the shop trial test reference

conditions:
(273 + Tin) (273 +38.4)
NeeST=Npe + [————2 = 11000 - [——= =11266
e e / (273 + Tgr) (273 + 23.9) pm

Draw the diagram of the engine indicated power The engine calculated indicated power by the
dependence of turbocharger speed from shop trial test ~ function is founded from the diagram by item 7):
results table and found its dependence function by the
trend line (in the same way as Diagram 1):

NppZ = — 141411647 - 102 - NST.* + 52530018410 - NST,.°~ 62157409 - 10 - NST.* +
+3.79006967 - NST 1 - 5945.706 =
=—1.41411647 - 102 - 11266* + 5.25309184-10% - 11266° - 6.2157409 - 10™* - 11266% +
+3.79006967 - 11266 - 5945.706 = 10195 THP

The Diesel Propulsion Engine multiply FRP - neng
correction to the shop trial test reference conditions:

FRP - npyg - LCV - ppo”  64.3-116.8- 9710 - 0.9028
LCVsr - pst” 9993 - 0.9015

FRPST *MENG™ =7303 mm - rpm

Draw the diagram of the engine indicated power The engine calculated indicated power by the
dependence of multiply FRPst - nene from shop trial ~ function is founded from the diagram by item 10):
test results table and found its dependence function by
the trend line (in the same way as Diagram 1):

Npyp® = 248249632 - 1072 - (FRPgy - npng)*- 6.76738036 - 10 - (FRPgp - ngng)® +
+6.18921346 - 10™* - (FRPgy - ngng)2-0.769905624 - (FRPgp - Npng)+2042.11999 =
=2.48249632 - 1072 - 7303*- 6.76738036 - 10 - 73033+ 6.18921346 - 10 - 73032-
~0.769905624 - 7303 +2042.11999 = 10132 IHP

The Diesel Propulsion Engine scavenging air
pressure correction to the shop trial test reference
conditions:

PscST=Pg+0.002856 - (Tinp— Ter) - (ParnPsc)-0.00222 - (Tiy° - Tow®®) - (Paru*Psc) =
= 2.08 +0.002856 - (38.4-23.9) - (1.037 + 2.08)- 0.00222 - (30.5- 18.1) - (1.037 + 2.08) =
=2.123 kg / cm?

Draw the diagram of the engine indicated power The engine calculated indicated power by the
dependence of scavenging air pressure from shop trial ~ function is founded from the diagram by item 13):
test results table and found its dependence function by
the trend line (in the same way as Diagram 1):

Npp* = 44.4567458 - PST.> —527.060152 - PSTg.” + 5032.75628 - PST. + 1441.75234 =
= 44.4567458 - 2.123% —527.060152 - 2.123% + 5032.75628 - 2.123 + 1441.75234 =
=10177 IHP
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The engine average indicated power is calculated by the indirect values:

Nixp +Ninp+Ninp* +Niwp*— 99374+10195+10132+10177

=10110 IHP =

Ninp =
= 7436 IKW

4

Enter the engine indication and performance data
to the PC (Fig.1, Fig.2):

Conclusion: As we have seen from the Fig.1 the
engine all cylinders indicator diagrams compression
lines are in different position (arrow 1), that is what can
not be for the same designed cylinders. They are should
be in one ling, that is can be adjusted by cylinders TDC
correction individually (arrow 2). As we have seen
from the Fig.2 the engine indicated power is 6464 IKW
instead of calculated in item 15 — 7436 IKW, that is
become 13.1% tolerance, which is not acceptable for
the engine technical condition diagnostic and analyses.
We have to correct the engine cylinders TDC totally.

The engine cylinders TDC angles (Fig.1) in
degreases of crank angle CA:

Cylinder 1 TDC = - 1.5 © CA; Cylinder 2 TDC =
—15°CA; Cylinder 3TDC =-2.5° CA;

Cylinder 4 TDC = -2 © CA, Cylinder 5 TDC = —
2.5° CA; Cylinder 6 TDC = -4 ° CA;

4

Correct the engine cylinders TDC first of all
individually for making the diagrams compression lines
in one line (arrow 1), then totally for making the engine
indicated power same as calculated in item 15 (arrow
2), (Fig.3, Fig.4):

Cylinder 1 TDC = -4 © CA,; Cylinder 2 TDC = -
3.59 CA; Cylinder 3TDC = -4 ° CA;

Cylinder 4 TDC = -4 © CA, Cylinder 5 TDC = -
49 CA; Cylinder 6 TDC = - 5.5 © CA;

Conclusion: As we have seen from the Fig.3 the
engine all cylinders indicator diagrams compression
lines are in one line (arrow 1) after TDC correction
(arrow 2), that is what to be for the same designed
cylinders. As we have seen from the Fig.4 the engine
indicated power is 7431 IKW and almost the same with
calculated in item 15 — 7436 IKW, that is become —
0.007% tolerance, which is perfect for the engine
technical condition diagnostic and analyses.

Diagram 1

Engine indicated power dependence of FO consumption diagram
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Measwing Diagrams T Statistics T Table
plbar] _ +|0
1300 - T +
autom. TDC-Corr.
)ﬁ angle = 0,007
120 - || Result of the actual TDC-carection. =
Pleaze fill in paur manual data by / Col: 1. 10746 bar
clicking the respective cylinder. Cpl: 2 105,98 bar
1o A i3 10363 bar
N / \J' Cyl: 4 10471 bar
Cyl: 5 10373 bar
- : 2 Col: B 10396 bar
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Cylinder 3 i /
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Figure 1. Cylinders open indicator diagrams before TDC correction

= | Enginediagnosticsystem - Initial ME-26.05.12.eng

Fle engines loaddata basic settings  help

Measuring Diagrams T Statistics T
Engine type: 5S50MC  Stroke: 2 ) =
Cylinder Count: 6 Swept Volume [cmi]: 375021 ;'"_ll_l i
Lenght of Con.rod [mm]: 2170 Half stroke [mm]: 955 i
bore [mm]: 500 Compressionroom [cmi]: 21447 i
T before cooler 1 [°C]: 177 T after Cooler 1 [°C]: 418 i
P after cooler 1 [bar]: 201 Blower revs [rpm]: 11000 —
T after blower 1 [°C] 2586
Cylinder n [rpm] pmax [bar] pi [bar] Power [KW] Rack Set[mm] | T.exhaust ['C]

1. 270212 13:54 1168 124,27 16,22 118383 64,0 3395

2. 270212 13:58 116,92 121,91 14,73 107576 65,0 3308

3. 27.0212 14:00 116,1 120,21 14,52 105350 65,0 3481

4. 27.0212 14:.03 1164 120,82 15,11 1089,80 655 3395

5. 27.0212 14:.07 1156 122,99 14,26 1030,10 63,0 3258

6. 27.0212 14:10 116,3 118,20 14,06 102141 63,0 3376

0116,3 012140 014,82 X 60464,51 064,25 0 336,88

Figure 2. Cylinders indication & performance data results table before TDC correction



Espasutickuti Coto3 YyeHbix (ECY) #4(73), 2020

a7

Measuring Diagrams T Statistics T Table
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Figure 3. Cylinders open indicator diagrams after TDC correction

=] Enginediagnosticsystem - ME-26.05.12.eng

file engines load dsta basic settings  help

Measuring Diagrams T Statistics T T abie

Engine type: 6S50MC  Stroke: 2 i

Cylinder Count: 6 Swept Volume [cmi]: 375021 ;'"_"_I

Lenght of Con.rod [mm]: 2170 Half stroke [mm]: 955

bore [mm]: 500 Compression room [cmi]: 21447

T before cooler 1 [°C]: 177 T after Cooler 1 [°C]: 41,8

P after cooler 1 [bar]: 201 Blower revs [rpm]: 11000

T after blower 1 [°'C] 2586

Cylinder n [rpm] pmax [bar] pi [bar] Power [k'W] Rack Set [mm] | T.exhaust [°C]
1. 27.0212 13:54 116,8 124,27 19,34 141145 64,0 3395
2. 27.0212 13:58 116,9 121,91 17,15 1253,04 65,0 3308
3. 27.0212 14:00 116,1 120,21 16,30 118265 65,0 3481
4. 27.0212 14:03 116,4 120,82 17,52 127476 65,5 3395
5. 27.0212 14:07 1156 122,99 16,04 1159,06 63,0 3258
6. 27.0212 14:10 116,3 118,20 1582 114982 63,0 3376
01163 0 121,40 017,03 T 70430,79 064,25 0 336,88

Figure 4. Cylinders indication & performance data results table after TDC correction

The Diesel Propulsion Engine mechanical loss

pressure calculation:

manual (Table 3):

ME Turning Gear technical data from instruction
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Table 3
Turning gear electromotor amperage [EtM A from turning gear technical data 4,9
Turning gear electromotor voltage yEm V from turning gear technical data 440
Turning gear electromotor phases Nos m - from turning gear technical data 3
Turning gear electromotor active load pELM HP from turning gear technical data 3
Turning gear electromotor total load gELM HP  [s®"™M=13506 . m*°. UF™M . [FM /10 | 5,077
Turning gear electromotor power factor | cosp™" - cos@" = pE-M / gFM 0,59088
Turning gear electromotor frequency FELM Hz from turning gear technical data 60
Turning gear electromotor pole's pairs No p - from turning gear technical data 3
Turning gear electromotor speed nttM rpm n"M=60-F*"M/p 1200
Turning gear electromotor speed nttM rpm from turning gear technical data 1155
Turning gear speed n'® rpm from turning gear technical data 1,04
Turning gear angular velocity ®'°C 1/sec ®C=7-n°/30 0,10891
Turning gear output shaft torque M'® N - mtr from turning gear technical data 15696
Turning gear output shaft power NTC HP N™®=1.3596 -M"™ - ©'°/1000 2,32414
Turning gear mechanical loss power Nyec © | HP Nyec'© = Pew— N 0,67586
Turning gear mechanical efficiency Nuec - Nye © =N"®/pFM 0,7747
ME mechanical loss pressure calculation by the
turning gear operation data at ME opened indicator
cocks (Table 4):
Table 4

Turning gear electromotor amperage | A by observation 2,75
Turning gear electromotor voltage U V by observation 446
Turning gear electromotor active load P HP | P=1.359-m> U 1-cosp/10° | 1,707
Turning gear output shaft power N HP N=P- Ny ° 1,031
ME turning time for 1 rev.by turning gear] t sec by observation 298
ME speed by turning gear nMe rpm n"E=60/t 0,20134
ME mechanical loss pressure Puec | kg / cm? Puec= N/ (K- nVE i) 1,024
ME mechanical loss pressure Puec"® | bar Puec ™ = Pyec/ 1.0197 1,004

or

Draw the diagram of the engine mechanical loss

trial test results table and found its dependence function

pressure dependence of the engine speed from shop

the function is founded from the diagram 2:

by the trend line (Diagram 2):

The engine calculated mechanical loss pressure by

Pyrc = 1.15598 - 107 - npyg? - 1.96628 - 107 - npyg + 1.13493 =
=1.15598 - 107 - 116.8% - 1.96628 - 107 - 116.8 + 1.13493 = 1.063 kg / cm? =

=1.0425 bar

The Diesel Propulsion Engine mean—effective

pressure calculation:

PME = PMI - PMEC =17.03 - 1.0425 =15.9875 bar

where: Pwi = 17.03 bar — from the engine

performance data results table (Fig.4);

Pmec = 1.0425 bar — from item 19), sub—item d) or

1.004 bar from table 4.

The Diesel Propulsion Engine effective power
calculation:

Nggp =k Py -1+ i = 0.624761 - 15.9875 - 116.8 - 6 = 7000 EKW

where: k =1.3084 - D?- S - m = 1.3084 - 0.5% -

1.91 - 1=10.624761 — cylinder constant;
D = 0.5 mtr — cylinder diameter;

S = 1.91 mtr — piston stroke;

m = 1 — stroke factor (4-strike engine m = 2, 2—
stroke engine m = 1).
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Diagram 2

Enaine mechanical loss pressure dependence of enaine speed
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Conclusion

As we have seen from mentioned above
information for Diesel Propulsion Engines indicator
diagrams TDC correction the ME indirect values
measurement readings to be taken, recorded & output
data have effected to the TDC correction to be
calculated.
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COMPUTER DESIGN COLOR DRAWING
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ANNOTATION

Russia

A program is proposed for constructing multi-level color images of two-dimensional sections of any
analytically defined functions Z = Z (X, Y) on the X, Y plane at any scale on a computer display.

The program allows you to reflect on the screen in various colors located in the computer palette, any desired
ranges of changes of the [1Zi function. The program can be used to automate or speed up the process of creating
a geometric pattern of textile products (fabrics, knitwear, scarves, etc.). The work of the program is illustrated by
the example of creating a variety of color patterns of carpets.

Keywords: Automating the process of creating a color pattern; Computer programs; Textile materials.

Introduction

Currently, a technology has been developed for
the printer applying a color pattern to flat surfaces, as
well as technology for automatically transferring a
computer-generated image of a pattern to woven and
knitted fabrics in the process of their controlled
manufacture.

Unfortunately,
technologies is

such
low

use of
artist’s

the massive
hindered by the

productivity. It is the unpredictable and significant
duration of this initial part of the process, depending on
the state of the artist’s creative abilities at a particular
moment, that is a natural brake on the path to the
complete automation of the whole process, because the
problems of automation of all subsequent stages of
manufacturing industrial products for a specific
drawing, in principle, already resolved.
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There is a method of computer-aided construction
of color drawings "according to fractals" [1], that is, by
special algorithms that support the principle of
"likeness of small to large" or other conceptual
mathematical principles ("Mandelbrot set”, "Koch
set"). In this method, drawing serves only as a graphic
illustration of a mathematical concept. Moreover, it is
not clear in advance what should result from the
construction.

In a sense, working with “fractals” in relation to
the applied problem of creating a variety of color
patterns for textiles is similar to “finding a needle in a
haystack”, as evidenced by an extremely limited set of
interesting patterns that are reproduced in each
subsequent edition.

In [2], [3], a demo version of a sufficiently
powerful program for constructing two-dimensional
color images using the analytical formulas
“EIDOSCOPE” is considered, illustrating the
promising possibilities of its application. When
working with the program, you recall a kaleido-osprey
from distant childhood, thanks to which we could see
an innumerable variety of fantastic color paintings,
replacing each other at every turn. But the
EIDOSCOPE program is immeasurably better, since it
allows you to control and analyze experiments with
various patterns of drawings, trying on them different
color palettes. You can specify the formula of the
picture, and the computer will recreate it on the screen,
blooming in the colors you specified.

In memory of the developed program, which
serves to demonstrate its capabilities, to date, more than
100 formulas have been laid down by which it can build
practically countless variations of color images of
drawings from 16 any (not necessarily different) colors.
These colors can be taken in any random sequence from
the colors stored in the computer’s memory, or in a
user-controlled mode, when one, two, three or four

pictures from the regular (set) picture can be
immediately displayed on the display, or random
sequence.

Similarly, by choosing a picture, you can consider
it in any of 70 different color palettes pre-selected in
the program. All these operations can be observed in
dynamics, when the drawings non-stop replace each
other on the screen. In this case, you can choose your
favorite picture, stopping it, and then observe the
dynamics of its decision in various color palettes. The
program provides for almost unlimited possibilities for
interfering with the parameters of a drawing (formula),
its scale, color palette and color scheme,
supplementing, refining and deleting elements of a
picture and paint at its own discretion. The number of
formulas entered into the program, the number of
palettes, and the number of colors in each palette are, in
principle, unlimited.

The possibilities of the discussed method of
computer-aided construction of original drawings that
are suitable, in the opinion of the author, for carpets are
illustrated below.

Results and discussion

Figure 1 shows images of drawings constructed by
a computer according to one formula for four
successively applied color palettes (a) and two used
palettes (b) and (c).

Figure 2 shows images of drawings constructed by
a computer according to one formula for eight
successively applied color palettes (a) and two used
palettes (b) and (c).

Figure 3 shows an image of a drawing constructed
by a computer according to the following formula in
four color palettes (a) and a variant of the color scheme
for a drawing using this formula (b).

Figure 4. presents figures constructed according to
two new formulas and different color schemes of figure
(@) and (b).
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Figure 1. The construction of the figure according to the

formula in four color palettes (a), the variants of the two

color schemes of the figure according to this formula (b)
and (c)
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Figure 2. Drawing a pattern using a different formula in
eight color palettes (a), options for two colors for a picture
using this formula (b) and (c)
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Figure 3. Building a picture using a different formula in
four color palettes (a) and a color scheme for a picture
using this formula (b)
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Figure 4. Drawings constructed using two new formulas
and different color schemes of drawing (a) and (b)
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Figure 5. contains drawings constructed according to different formulas and different color schemes of figure
(@) and (b).

Figure 5. Drawings constructed by various formulas
and different color schemes of drawing (a) and (b)

Figure 6 presents the figures constructed by the  shows computer drawings constructed using the same
computer according to one formula, a different sizeand  formula and different palettes (a), (b) and (c).
different color schemes of figure (a) and (b). Figure 7

;«\/'\"" ‘ Q

Figure 6. Drawings constructed according to one formula,
different size and and different color schemes and drawing
(a) and (b)
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Figure 7. Drawings based on the same formula and different
palettes (a), (b) and (c)

From the analysis of long-term work with the
program [3], [4], [5] c, taking into account the data
presented in this paper, we can draw the following
conclusions:

1. Formulas have been found that make it possible
to assert that the computer-based color drawings built
on them can be successfully used in various materials
(carpets, scarves, tiles, mats, fabrics, bedding,
linoleum, oilcloth).

2. The prospects and effectiveness of using the
program for constructing countless variations of unique
color patterns suitable for use in production are shown.

3. The program is promising when creating
completely new technologies for storing and
information about drawings in the advertising business,
as it requires for storage and reproduction of drawings
thousands of times less than the amount of computer
memory.

4. The results of the work can be used to automate
or speed up the procedure for creating a geometric
pattern of textile products, that is, the most important,
expensive and creative part of the technological process
of building materials.

5. The program can be wused to create
fundamentally new technologies for storage, selection,
production and sale of products using a unique, non-
repeating pattern selected by the customer through the
Internet for production. This paves the way for the

creation of a new “breakthrough” technology for the
production of material with a unique, non-repeating
pattern via the Internet directly “to the customer”,
which in this case can itself be an accomplice in the
process of creating the pattern.

6. The program can also be used as a textbook for
students specializing in Computer Design, as well as in
the form of a game that develops children’s artistic taste
and mathematical abilities.
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AHHOTALUA

B mocnenree Bpemst UMOHPH U KypKyMa CTalld O9€Hb MOMYJSIPHBIMU W UMEIOT OOJBIION CIIPOC Y HaCEICHHUS
HC TOJIBKO KaK IPAHOCTb, HO M KaK IMPOAYKTHI, HUCIIOJIb3yCMbIC B JIe4eOHBIX nesix. Bnarozlapﬂ HaJIN4YHUIO
Ppa3JIMYHbIX OMOJIOTHYECKNX CBOMCTB OHH O6J'Ia,I[aIOT paBHH‘{HOﬁ @apMaKOJ‘IOFH‘IeCKOﬁ AKTHUBHOCTBIO. OHpOC
HaCCJICHHUA II0Kaszaj, 4YTO I/IM6I/IpL qame BCCro HMCHOJIB3YCTCA KaK CpCACTBO JIA MOXYACHUSA W ITOBBIIICHUA
HMMYHUTCTA. Oo6e NPAHOCTH HCIOJIB3YIOTCA I HOPpMAaJIU3aluu HPIHIGBapPITeJILHOfI CUCTEMBI H Kak
MPOTUBOBOCHIAJIUTENILHOE CPENCTBO. Pe3ynbTaThl MCCIEOBaHMS [TOKa3all, YTO HACTOMKH UMOUPS U KYPKYMBI
001a/1a10T aHTHOAKTEPUATIBHOM aKTUBHOCTHIO B OTHOMIEHHH mrtamMmMoB E. coli.

ANNOTATION

Ginger and turmeric have recently become very popular and are in great demand among the population not
only as spices, but also in medical purposes. Due to the content of diverse biological properties, they are endowed
with various biological properties. The survey of the population showed, that the ginger is mostly used as a means
of weightless and immunity increase. The results of the Study showed that tinctures of ginger and turmeric have
antibacterial properties towards the strains of E. coli

KiroueBbie cioBa: KypKyMa JIMHHasd, I/IM6I/IpL 06BIKHOBCHHBIﬁ, OMOJIOTUYECKH AKTHBHBIE BCIICCTBA,
Q)apMaKOHOFI/I‘IeCKI/Ie CBOP‘ICTBa, aHTI/I6aKTepI/IaJ'ILHa$[ AKTUBHOCTH

Keywords: long turmeric, common ginger, biologically active substances, pharmacological properties,
antibacterial activism.

Beenenue. B nocnennee Bpemst oxaHuMm w3 Hactosimumit - (Zingiber  officinale  Roscoe) -
Pa3BUBAIOIINXCS HarpaBJIeHHH COBPEMEHHOW  MHOTOJIETHEE TPaBSIHUCTOE pAacTeHUE ceMeiicTBa
MemuuuHel W (apmaumu  sBisercs nupuMmeHenune — MmOupnbie (Zingiberaceae) (puc.l). Coapepxxanue B

pacTeHHi, B KadeCTBE HCTOYHMKOB OMOIOTHUECKH
aKTHBHBIX COCJMHEHWH B JedeOHbIX 1eisax [10]. Onu
BIMSIOT Ha OPraHU3M 4eJNOBEKa ropasfo Msrde, uyem
CHUHTETHUUYECKUE JICKAPCTBEHHBIE IPENaparhl, Jydlle
HNEPEHOCATCS,  3HAUUTENIbHO  PEXe  BBI3BIBAIOT
NoOOYHBIE  AJUIEPIUYecKHe BO3AEHCTBUS M HE
00J1a1al0T KyMYJISITUBHBIMHM CBOMCTBaMH, T. €. HE
HaKaIUTUBAIOTCS B OpraHu3Me.

3acmyXeHHOe BHUMAaHHE (hapmakororon
NPUBICUCHO CETOMHS K  MPSHO-apOMAaTHYECKUM
pacTeHHsIM CceMeWCTBa HWMOUpPHBIX — HWMOWpPIO U
Kypkyme. OO 3TOM CBUIETENBCTBYET Bce OoblIee
KOJINYECTBO MH(OPMAINH, MOSBIISIONICECS B HAYIHOH
MEIUITHCKON JIUTEpaType, 0 CUJIBHEHMIIHNX
AQHTHOKCHJIAHTHBIX M NPOTHBOOIIYXOJIEBBIX CBOMCTBAX
3THX KyIbTyp [7].

JlutepatypHblii  0030p.
U3BECTHAas BO BCEM MHpeE

Nmbups
TIPSTHOCTb.

XOpOIIO
HmOups

HEM Pa3JIMYHBIX OMOJIOTHYECKHX BCHICCTB IIO3BOJIACT
HCIOJb30BaTh €TI0 KaK JICKAPCTBEHHOC PAaCTCHUC.

KOpHCBI/IHIe 9TOT0  paCTCHUA 06nanaeT CJIbIM
CIICKTpOM TepaHGBTquCKOﬁ AKTUBHOCTH:
AHTHOKCHJIaHTHBIM, MMPpOTUBOBOCIIAJIUTCIIbHBIM,
CTUMYJIMPYHOIIUM nuaieBapcHue,

AHTHKAHICPOTCHHBIM W Jp. MMOUph, Kak u ApyrHe
JIEKApCTBEHHBIE PACTEHUS, COACPIKUT CIIOKHYIO CMECh
(bapMaKoIOTHIECKH aKTHBHBIX KOMIOHEHTOB [9].

B cocraBe umOups TIaBHBIMH KOMITOHEHTaMHU
CUHTAIOT A(HPHOE MACIIO U PSHOIBHBIE COSTNHEHHUS, B
YaCTHOCTH TaHTIEPOJbl W IIaraojbl, B HEM TakKke
MPUCYTCTBYIOT OPTaHWYECKUE KHUCIIOTHI (I1aBeneBas,
SIHTapHAas1, si0J0YHAs), yrIeBOAbl (KCHII03a, TIIFOK03a,
JAKTO3a, MallbTO3a), IIOJIMCAXapHIbel, a TaKKe
nyomneHble BemiectBa [11]. DTm coegwHeHUs He
JUINCHB OWOJIOTHYECKOTO JCHCTBUS, B YaCTHOCTH
NyOWIIBbHBIC  BEIICCTBA, OKAa3bIBAIOT HE  TOJIBKO
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BAXKYLIEE, HO TaKxKe OakTepuIMIHOE, »OBICTPOTO  BOCCTaHOBJICHHS ~ CHJI  IIOCIIE

MIPOTHBOBOCIIAJIMTEIBHOE M KPOBOOCTAHABIMBaIOIIee  (DPU3MUECKHX U YMCTBEHHBIX Harpy3o0kK

neiicreue [11]. »nedyeHus Oone3HEH OpPraHoB JABIXaHUS U
VMOups siBNsieTCs YHMBEPCAIBHBIM M MOIIHBIM  HPOCTYJ

CPEICTBOM  MOICPKAHUS  KPEIKOr0  3I0POBBS
HCTOJIB3yeTCs Iis: [6]
» YKpeIUleHHsT ~ MMMYHHTETa H  OYHUCTKHU

OpraHu3Ma
» yCTpaHeHHs IpOoOJIeM ¢ ONIOPHO-IBUIaTeIbHBIM
anmnapaTom

> Halla)KUBaHUs pabOTHI cepla U COCYI0B

» 037I0POBJICHUS JKEIIyJOYHO-KHIIEYHOTO TPAKTa,
TICYCHH, KEITTHOTO ITy3bIps

»>00ppObI € YCTANOCThIO,
COHJIUBOCTBIO

» COXpaHEHHUs] KOXKHU 370POBOi U KpacuBon

ACTIpECCUAMU U

Puc. 1. HMéupb HacmoswuiPuc. 2 Kypxyma onunnas

(Zingiber officinale Roscoe)(Curcuma longa)

Kypkyma mmumunas (Curcuma longa L) —
MHOTOJICTHEE TPABSHHCTOE PACTEHHE C MOIIHBIM
KOPHEBHIIIEM n3 cemMeiicTBa NMOUPHBIX
(Zingiberaceae) (puc.2.). [laHHOEe pacTeHHUE SBISETCS
neHHsIM  ucTouyHMKOM BAC ¢ pasHOmIaHOBOM
O6nonornyeckoi u (hapMaKoIOTHIECKO aKTHBHOCTHIO
[8]. KophueBuma KypKyMBl cOmepKaT CIOXHBINA
KOMIUIEKC OHOJIOTMYECKH aKTHUBHBIX COEIMHEHUH,
Cpeoy KOTOPBIX OCHOBHbIE — KypKyMHHOMWSHI,
TYMEpOHbl U KypKyMmeHbl. B dapmakoiornueckom
OTHOIIEHHH HauOoJiee BAKHON TPYIION COCAMHEHUI
SBIISIIOTCSL KYPKYMHHOUABI, KOTOPBIC IPEICTAaBICHBI
TpeMms COCTUHEHUSIMU: KypKyMHUHOM,
J€METOKCUKYPKYMUHOM u Ouc-
JIEMETOKCUKYPKyMHUHOM [2]. CriekTp BBISBICHHOM
AKTHBHOCTH TIPENapaToB KypKyMbl BeCbMa OOLIMpPEH.
AHTnOaKTepuanbHas aKTHBHOCTh ITHX IIPenapaToB
Obuta ycraHosineHa enie B 1949 r., a B mocienytomue
30-40 ner ObUTO IOKAa3aHO MPOTHBOBOCHAIUTEIBHOE,
THIOTJINKEMUYECKOE, aHTHOKCHJAHTHOE,
paHO3aXMBIIAIOLIEE, KEITUETOHHOE,

MPOTHBOTPHOKOBOE, AHTHMYTareHHOE,
MIPOTHBOOITYXOJIEBOEC W JCTOKCHUIIMPYIOIIee IeHCTBHE
[1].

B Tabmume 1 mpoBeneH CpaBHUTENBHBINA aHAIH3
(hapMaKOJIIOTHIECKAX CBOWCTB KYPKYMBI W HMOHpS,
00yCTIOBJICHHBIH COIEpKaHHEM B HUX OHOJOTHYCCKH
aKTUBHBIX coeAwHeHWH. Kak BuaHO W3 TaOIHIBL, U
KypKyMa, 1 UMOUpB 001a1al0T aHTHOaKTepUaIbHBIMU
cpoiicTBamu. KypKymMy OTHOCAT K MPUPOIHBIM
AHTHOMOTHKAM — CHJIBHBIM aHTHOAKTEPHAIHHBIM
CpeICTBaM, NPUMCHEHHE KOTOPhIX HE OKa3bIBacT
Pa3pyIIMTEILHOTO ISHCTBUS HA ICUCHb M HE YXYAIIAeT
paboty JKEIy TOYHO-KUIICIHOT O TpaKTa.
AnTHOAKTEpHATEHBIC CBOWCTBa KYPKYMBI
00yCJIOBJICHBI COJCpKaHHEM B HHUX KypPKYMHHOHIIOB
HNMmOuph Taxke OKa3bIBaeT aHTUMUKPOOHOE JIeHCTBHE.
Ho ecnm B ciaydyae ¢ KypKkyMo#l aHTHOAaKTepHabHBIC
CBOWCTBAa  OOYCIIOBJICHBI ~ HAJIMYMEM B  HEM
KYpKyMHUHOUJIOB U (papHE3EHOB, TO B UMOUpE Takke
COZIEPKATCS THHIEPOJ M IIOTA0JN, KOTOPBIE TaKXKe
00naaoT aHTHOAKTEpUATHHBIMU CBOMCTBAMH.
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Tabmuma 1.

CpaBHHTeIbHBIH aHAIN3 (PAPMAKOIOTHYECKHX CBOMCTB KyPKYMBI 1 HMOUPS 00yCJI0BJICHHBIH
coJiep:KaHueM B HUX OMOJIOTMYeCKH AKTUBHBIX coennnenuii [3],[4]

. Buonoruuecku KypKyMa JUIMHHAs HUMOHPH OOBIKHOBEHHBII
®DapMaKoIOrHIecKue CBOICTBA . .
AKTHUBHBIE COETUHEHHUS (Curcuma longa) (Zingiber officinale)
I'marepon - +
. Ioraon - +
AHTHOaKTepHAIbHBIE CBOWCTBA
KypkyMeH, KypKyMHHOUIbI + +
DapHeseH, GapHe30T + +
['uHrepon - +
AHTHBHUPYCHBIE CBOMCTBA Ioraon - +
KypkyMeH, KypKyMHHOHIbI + +
Antimukorrdeckue ceoiictBa | KypkymeH, KypKyMHUHOUIBI + +
AHTHOKCHIAHTHEIE CBOMCTBA Bur. C,E + +
. TypmepoH, A MEPOH.
Heiiporpor YPMEPOH, APTYPMEPOH, + }
JMrupoTypMepor

W3 KypKyMBI BBIIIyCKaeTCs OIPOMHOE YHCIIO

JICKapCTBCHHBIX npenapaTros, B OCHOBHOM
OTHOCAIIUXCA K q)apMaKOTepaHCBTI/I‘IGCKI/IM rpynmnam
KECIYCTOHHBIX, MIPOTUBOBOCIIAJIUTCIIbHBIX,

AHTHUMUKPOOHBIX M JPYTUX JEKAPCTBEHHBIX CPEIICTB.
eap uccseqoBanus.
»BBIICHUTE OCBEJOMIIEHHOCTH HACEIEHUA O
MOJIb3€ B MPUMEHEHHH UMOMPSI U KYpKyMHUHA.

»IIpoBectn CPaBHUTEJIbHBIN aHau3
aHTHOAKTepHaIbHON aKTUBHOCTH HAaCTOEK KYPKYMBI U
UMOUpSL.

Matepuan u Metoabl. b pa3paboTaHsl
CHelMaNbHble AaHKEThl, COCTOSAIIME W3 BOIPOCOB,
MNO3BOJISIIOIIUX TOJNyYUTh CPABHUTENBHBIE [aHHBIE
NPUMEHEHNST UMOUpSs W KypKyMmbl. [lns wn3ydeHus
aHTHOAKTEpPHATIBbHBIX CBOMCTB OBUIM HCIIOJIH30BAHbI
HACTOMKM WMOMps © KypkymmHa. Hccmemyemoit
KyJbTypod cmyxmwn wmTamm E.coli. HM3ydenue
AKTUBHOCTH NPOBOJMIOCH JYHOUHBIM MeToaoM. B

KauecTBe cpeibl ucmonb3oBaiu cpexy Muller Hilton.
HMHkyOupoBanu B TepMocTaTe nmpu temiepatype 37°C.

Pe3yabTaThl HccIe10BaAHUS

B mocnennee Bpems mMOMps M KypKyMa CTalld
OYEHb NOMYJSIPHBIMHU IPSHOCTSAMH M UMEIOT OOJBIION
CIIPOC y HAaceleHHs, He TOJIBKO KakK IIPSHOCTh, HO U B
nedeOHBIX nensax. Ompoc HaceeHus ToKa3al, 9To 74%
OTIPOUICHHBIX YacTO UCIONB3YIOT U 3HAIOT O MOJIE3HBIX
CBOMCTBaX MUMOMpPS M KypKyMbl. M3 HUX B KauyecTBe
NPSIHOCTH UMOUpHL ynotpedisitor 18%, a Kypkymy -
12% (mmarpamma 1.). HWmOuppr yckopsier oOMeH
BEIIIECTB, TEM CaMbIM CTUMYJIHPYsI MPOIECC CKUTAHUS
KaJIOpUH, HEO0OXOIUMBIi TS NOAACPKAHUS
HOPMAJIBHOTO Beca, II03TOMY YacTO MCIOJIB3YETCsS KaK
cpenctBo i noxynaenus. [lo nanseiM ompoca, 23%
PECIIOH/ICHTOB UCIIOIb3YEeT UMOMPH KaKk CPEICTBO IS
noxyzaeHus. Kak kocmermueckoe cpencTBo Oouiblne
BCET0 UcToJb3yeTcs Kypkyma (20%).

100%
80%
60%
40%
20% 18% = 20%
(o]
0%
NpPAHOCTb cpeacTso ans KOoCMeTuyeckoe
noxyaeHus cpefacTBo
H Im6upb 06bikHOBeHHbI B Kypkyma ganHHas

Juaepamma 1. Cpagnumenvhuiil ananiu3 NPUMeHeHUs: KypKymul U uMoupsi

Eme oxHO TOJNIE3HOE CBOWCTBO UMOUpS U
KYPKyMBl — 3TO €ro CIOCOOHOCTh HOPMAaU30BaTh
paboTy THWIIEBAPUTEIBHOW CHUCTEMBI  4YeJIOBEKa.
Kypkyma mnomoraer cHpaBisiTbcs € XPOHUYECKOM
Juapeel, METEOpU3MOM, SI3BEHHBIM KOJHMTOM U

JpYTUMH  3a00JI€BaHUSIMH KTy IOYHO-KHUIIIEYHOTO
tpakta. Omnpoc mokasan, uro 19% mnpumeHstoT
KypKyMy IIpH s3Be XkKelyKka, a 11% omnpoieHHsIx npu
METeopH3Me IPUMEHSIOT UMOUPD (IMarpamMma 2).
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100%

80%

60%

40%

20%

0%

7%

1% 4%

11%

9%

aHTUpPeBMaTU4YeCKoe npoTnBooONnyxonesoe

newncrtaue

nencreue

B IMbU1pb 06bIKHOBEHHbIN

MeTeopusm

H KypKyma g/1MHHan

19%

A3Ba XXenyaka

Huazpamma 2. CpagnumenbHwitl ananus RPUMeHeHus KypKymbl U umoups

Kak npoTHBOBOCHIANUTEIBHOE CPEICTBO UMOUPH
ucronn3yer 12% pecnopeHToB, a Kypkymy — 18%.
(nuarpamma 3.).

100%

80%

60%

40%

20%

0%

18%
12%

MpoTueBoBOCNOAUTENBHOE
nencteme

7%

NpPOTMBOBUPYCHOE AeicTBUE NPOTMBOrpMGKOBOE AelicTBue

B /imbupb 06bIKHOBEHHDIN

12%

B KypKyma anunHHaa

10%

PesynbraThl MccnenoBaHUsS aHTHOAKTEPUATIBHBIX
CBOMCTB HAaCTOWKN UMOMPS ¥ KYPKyMBbI TIOKa3allH, 4To

Juaepamma 3. Cpagrumenvhvliil aHAIU3 NPUMEHEHUS. KYPKYMbL U UMOUDSL

OHH OKa3bIBAlOT AHTHOAKTepHAbHOE [CHCTBHE Ha
wtammel E. coli. (tabmunal, puc. 1).

Tab6muma 2.
Pe3ysibTaThl AHTHOAKTEPUAIbHON AKTHBHOCTH HACTOEK HMOHMPSI M KYPKYMBI Ha pocT 6akTepuu E.coli
N/N 30Ha HHTHOMPOBAHUH
30 MK 50 MKT 100 Mk
1 Hacroiika umOupst 0 16 19
2 Hacrotika KypKyMbl 0 16 20
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Pucynox 1. Pesynvmamol aHmubaxmepuanbHoll akmMueHOCU HACMOeK UMOUPS U KYPKYMbl
Ha pocm baxkmepuu E.coli

BrIBOJBI:

Omnpoc HaceneHUs MOKasal, 4To MMOUpH yalle
BCET0 HCIOJIb3YETCS KaK CPEICTBO JUIS MOXYICHHS U
[TOBLIIIEHHUS HMMYHUTETA. O6e MPSIHOCTU
HCTIONIB3YIOTCS ISl HOPMAJIU3alluH MHIICBAPUTEIBHOM
CHUCTEMBI U KaK MPOTHBOBOCHAIMTEIILHOE CPEICTBO.
PesynbpraThl HcciaenoBaHUS MOKA3ald, YTO HACTOWKH
UMOUPS W KYpPKyMBI OONAIar0T aHTHOAKTCpHUATBHON
aKTHBHOCTBIO B OTHOIIEHMH IITaMMOB E. coli.
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Ya. Mupa, 21, Examepunbype, Poccus, 620002

RUSSIAN CITIES ANALYSIS OF ECOLOGICAL INDEXES

AHHOTAIIUA

BrImomHeHO CTaTHCTHYECKOE MCCIIEeIOBAaHNE SKOIOTHIECKHX TToKa3aTesel ropoaoB. OnpeneneHsl ropoaa co
CpeIHHMH, HAaNOONBIINMHU U HAUMCHBIINMH 3HAYCHISIMA SKOJIOTHIECKHX MOoKaszarenel. Paspaborana MeTomka

CpaBHCHUA 3KOJIOTUYCCKUX JaHHBIX.

HpOI/ISBeL[eH CTaTUCTHYCCKUM aHalU3 KayecTBa JKU3HU TropoO’KaH. Orcnexena rogoBass JUHaMHUKa

JKOJIOTUYEeCKUX  Mokaszatenei. IIpennaratorcs

pa3iIu4HbIE

MCXaHHU3MBbI nepexoga oT HBIHCHIHET O

He6ﬂarononqu0ro COCTOSAHHA COYCTaHUA l'[OTpe6HOCTeI7I YeJIOBEKa U BO3MOXKHOCTEH npupoabl K HX

ONNTUMAJIbHOMY COYE€TAHUIO.

ABSTRACT

A statistical study of environmental indicators of cities was performed. Cities with average, highest and lowest
values of environmental indicators were identified. A method for calculating the environmental rating has been

developed.

A statistical analysis of the quality of life of citizens was made. The annual dynamics of environmental
indicators was tracked. Various mechanisms are proposed for the transition from the current unfavorable state of
combining human needs and the capabilities of nature to their optimal combination.

KiroueBble ¢JI0Ba: SKOJIOTHUECKHE TOoKa3aTejiv, 3arpsAa3HCHUC FOpO}lCKOﬁ Cpeanl, CTAaTUCTUYECKUM aHaJIus3,

YaCTOTHBIM aHAJIN3, KOPPEJLMOHHBIN aHAIU3.

Key words: ecological indexes, urban pollution, statistical analysis, frequency analysis, correlation analysis.

Beegenne

Bemmonanm aHaJH3 aOCOIIOTHBIX "
OTHOCHTEJIFHBIX SKOJIOTMIECKUX MTOKa3aTelie TopoaoB
Poccun. [IpumMeHeHme aOCOMIOTHBIX TOKa3aTelnen
MO3BOJISIET ~ NPOAHAIU3UPOBATh  KOJIMYECTBEHHBIC
XapaKTEePUCTUKU 3arpsi3HEHUs: aTtMocdepbl, BOABI U
0o0pa3oBaHUs TBEPABIX OTX0AO0B. OTHOCHTENBHBIX
MOKa3aTedd BBEAEM I OOBEKTUBHOI'O CPAaBHEHUS
TOPOACKON Cpeapl BHE 3aBHCHMOCTH OT pa3MepoB
HACEJICHHBIX ITyHKTOB. lcrone3yeM WHCTPYMEHTSI
OTHCATENbHON CTAaTUCTHKH M METOJ CPaBHHUTEIHHOTO
aHanmu3a, [UIA TOro 4YTOOBI OMNPEAEIUTh TOopoja C
IKCTPEMAITBHOM 3KOJIOTHIeCcKOl 00cTaHOBKOH. ['opona
C HAaWIy4IIMMH TIOKa3aTeIsIMH MOXKHO B3STh Kak
OpOTOTUIBI AN Iepefadd omelta. lopoga ¢
HAWXYIIIAMH  TI0Ka3aTeNsIMH MOTPEOyIOT 0co00ro
BHUMAaHUS U MIPUHATUS MEP YCHICHHS dKOIOTUYECKOM
6e3omacHocTH. BbiienmuM  Takke  THIIMYHBIC
HAaCEJICHHbIE MYHKTHI A aHaIW3a MX OJKOJOTHH C
[ENBI0 NTPOTHO3a B CIIydae W3MEHEHHS UX HacCeJICHHS
WM TUTOMAH. Y CTAaHOBUM TECHOTY CTATHCTHYECKOM
CBS3M SKOJIOTHYECKHX TOKa3aTeNel I0 3HAYEeHUSIM
KodpdumeHToB mapHOH Koppemsuuu. I[Ipocienum
TOJIOBYIO TWHAMHUKY 3arpsI3HEHHUS TOPOACKOM CpeIbL.

AOCOTIOTHBIC HHAUKATOPBI 3arPA3HEHUSA

Bocnonb3yemcst 3K0I0rM4eCKMMHU MOKa3aTeIsIMU
MuHHCTEpCTBA TIPUPOJHBIX PECYPCOB U OKOJIOTHH
Poccuiickoit @enepanuu no 94 roponam Poccun [1, 2]
B 2017 romy. BbiOOpkM ropomoB IO KOHKPETHBIM

MOKa3aTeNxsiM MOTYT OBITh MEHBLIET0 o0beMa Hu3-3a
OTCYTCTBUS HEOOXOIUMBIX TAaHHBIX.

OnpenensomuMy 3KOJIOTHIO SBIITIOTCS TUIOMIAAb
ropoJia U YUCIICHHOCTh HacelleHus. KpynHbie ropoza ¢
OOBIIIM HaceJICHHEM 3arps3HSIOT cpeny
3HAYUTENBHO Oonbie, YeM Menkue. [IBa ropopa:
Mocksa u Cankt-IletepOypr umeror 29% HaceneHus
uccienyeMbIx 94 ropoos.

OTHOCUTeIbHBIE TOKA3ATEeH

Henp3s MMPUMCEHATH a0COJIIOTHBIE  BEJIMYMHBI
nokazarened [3] mpu CpaBHUTEIHHOM aHAJHU3eE.
OdeBHAHO, B JTOM CJIydyae CaMbIMH T'PSI3HBIMU

okaxyrcss MockBa u Cankt-IletepOypr. I[loatomy
nepeiieM K BBIYUCICHUIO OTHOCUTENIbHBIX BETHYUH.
OTHOCHTeIbHBIA 00beM BLIOPOCOB B
armocdepy

C To4KH 3peHus GU3UKH €CTh TPU OCHOBHBIE (hasbl
pacripesienieHus 3arpsi3HeHuil: B atMocdepe, B BOJE,
TBEp/bIE OTXO/IBL. Uccnenyem HOKa3aTeln
3arpsA3HEHUS] BO3/yXa, BOJIBI M TBEPIBIX OBITOBBIX
01x0710B 110 94 ropogam P® 3a 2017 rox.

PaccuntaeM oTHOCHUTENBHBIH 00BEM BHIOPOCOB
BpPEIHBIX (3arpsA3HAIONINX) BEIIECTB B aTMocdepy OT
CTallMOHAPHBIX HCTOYHHWKOB, PACIOJOXEHHBIX Ha
Tepputopun 76 roponos. Vcmnonsdyem o0o3HaueHHE
3arpsi3HEHUH Bo3ayxa B popmyinax B. OTHocuTenbHBIN
00beM BBIOPOCOB BBIYHCIISUICS KaK OTHOIIEHHE 00beMa
BEIOpOCOB K uncieHHocTn HaceneHus: H. Ilepsoie Tpu
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MECTa B NOPAAKE BO3paCTaHUA BLIGpOCOB B aTMocq)epy
MpCACTaBJICHLI B Ta6J'[I/IH€ 1.

Tabuuma 1
IlepBas Tpoiika — BLIOPOCHI B aTMOC(ePy HA 0IHOT0 YeJIOBEKA
Mecto Topon B/H (kr./gemn.)
1 CeacTonons 7.80
2 Bpsiaek 20.62
3 Botkunck 23.18
HcnonbdyeM  o0o3HauYeHHE  HACCNCHUS B HyXHO npUHMMATh 3HAYUTENBHBIE MEpHI IO

tdopmynax H. Hamo ormeruTh mepBoe MecTo 110
gucTOTE aTMOC(epsl Topoaa CeBacTONONb.

YIIYYIIEHUIO 3KOJIOTMH TOpoJaM IOCIEIHENH TPONKU
(Tabmuma 2).

Tab6muma 2
Ioc/ieHNe TPU MeCTa MO OTHOCUTEJIBLHBIM BbIGpocaM B aTMoc(epy
Mecto T'opon B/H (xr./4en.)

73 BraroserieHck 309.73

75 ActpaxaHb 373.34

76 JInmenx 646.58

IIpoucxonut 3HAUUTENbHOE yBeIUUEHUE OTHOCHTE/ILHBIE YTEYKH BOJbI

OTHOCHUTCJIIBHOT'O 3arpsA3HCHU BLI6pOcaMI/I B W3BecTHBI YTCUKHU U Hey‘lTeHHbIﬁ pacxo BOJAbI B
aTMocdepy oT ropoja biaroBemeHck 10 MOCASIHET0  CHCTeMaX KOMMYHAJIbHOTO BOJOCHAOXKEHHUS Bcex 94
Mmecta. [locmegnee wmecto 76 B pacmpeneneHuH  ropojoB. Mcmonbdyem 00O03HaYCHUE 3arpsi3HCHUN
BEIOPOCOB 3aHMMaeT Topox Jlumenmk ¢ CWibHO  BOAHI B opMmynax Ba. OTHOCHTENBHBIN 00BEM YTCUKH

3arps;3sHeHHOU BEIOpocamu atMochepoit. Jlumenk naer
c OolpIIMM OTPHIBOM OT COCEAHEH AcTpaxaHu.
IlocnenHss Tpolika COCTOMT H3 TOPOAOB JAleKO
PAcCIONIOKEHHBIX B PACHpPENCICHUN TOKa3aTesed 10
OTHOILIEHHUIO K OCHOBHOI1 rpymIe.

OIIPEACISIICS KaK YaCTHOE OT JCJICHUS yTEUEK BObI HA
MoKasaTelnb HaceJeHus. [IlepBbie TpU MecTa B MOPSIIKE
BO3pACTaHHS PACTIPECICHUS MMOKa3aTele Mbl BUAUM
B Tabmule 3.

Tabmuna 3
IlepBas TPoiika ropoIoB MO YTeYKaM BOJbI
Mecto T'opon Ba/H (m*/4en.)
1 Marac 0.08
2 XaHTbI-MaHCHIACK 3.77
3 Ietpo3zaBock 431

Mbl BUAMM TEPBOE MECTO IO DKOJOTUU BOIBI
ropoaa Marac. 3ameruM, 4to Marac — 3TO ropoj c
MUHHMAaJTbHOM IUTOTHOCTBIO HaceneHus. [lepBas
TpOiiKa pacIoJIOKEHBl OYEeHb IUIOTHO. [Ipomcxomut

OTHOCHTENIFHBIM yTE€YKaM BOJBI OT ropoja Marac 110

TPETHEro MECTa B PacHpe/IeICHUN TTOKa3aTelei.
HyxHO npuHMMAaTh 3HAYUTENIBHBIE MEPHI 110

YCTPaHEHUIO yTeUeK BOAbI TOPOaM IocieTHeH TPOHKH

HE3HAYUTEIILHOE MajeHue rokasareieit mo  (rabmmia 4).
Tabmuua 4
Ilocaennne TpM MeCTAa MO YTEYKaM BOIbI HA OTHOTO YeJOBEKa
Mecto T'opon Bm/H (m3/gen.)
92 IOxn0-Caxaminck 92.11
93 Uepkecck 138.43
94 I'po3HbIit 158.33

ITocnenqHee MecTo MO yTeYkKaM BOJBI 3aHMMAET
ropoa I'po3nsblii ¢ yreukamu 158.33 M3 BoibI Ha OJHOTO
yenoBeka B roj. [Ipeamocnennuit ropoa Yepkecck
UAeT ¢ OONBIIUM OTPBIBOM OT cocemHero HOxHO-
CaxaJiMHCKa.

YaeabHble cOpPOChl CTOYHBIX BOJ

Brraucoum yIelbHble cOpoch WIIH
OTHOCHUTEIIbHBIE COPOCHI 3arpsi3HSIONINX BEIIECTB CO

CTOYHBIMH BOJJaMH HA OJJHOTI'O YCJIOBCKA. OTa BeJIUYMHA
paBHA 4aCTHOMY OT ACJICHUSA o0beMa c6poca CTOYHBIX

BOJl B IIOBEPXHOCTHBIE BOJHBIE OOBEKTH HA
YHCIEHHOCTh TOPOXKaH. VY nenbHble cOpochl
U3MepAOTC B Thicdax  MY/den.  CpaBHUM

OTHOCHUTEIIbHBIC IOKA3aTENH, KOTOPHIC BBIYHCIICHBI IS
100 xpynHeix ropogos 3a 2004, 2005, 2006 u 2008
romel. YnenpHble cOpockl MeHstoTcss oT 12.175 B
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Mockge 10 0.001 B ropose Bomkckwuid. T.e. oOHapyxeH
Oosipiol  pa3bpoc O3THX 3HAYCHUH 10 TOpOAaM.
CpenHue 1O BCeil COBOKYITHOCTH OTHOCHTENBHBIE
cOpoChl  3arps3HAIOMUX BemecTB paBHbl  0.721.
TUIUYHBIM MOXHO CYMTATh Topoa AcTpaxaHb, YbH
copocsr 0.724 Gnmke BCero K CpeTHIM 3HAYCHUSM.

TOHHAaX Ha 4yeyoBeka aist 89 roponoB. Mcmonb3yem
0003HaYCHHE TBEPABIX OBITOBBIX OTXOJIOB B (JOPMYIIax
T. OTHOCUTENbHBI 00BEM O0O0pa30BaHHS TBEPIBIX
OBITOBBIX OTXOJIOB OMpEICISUICA KaK 4YacTHOE OT
JICNICHUsI Beca TBEPJBIX OBITOBBIX OTXOJOB Ha
oKa3artesb HaceneHus. [lepBbie Tpu ropoa B mopsaKe

O0beM 00pa3oBaHusi TBEPABbIX GBITOBBIX BO3pACTaHHs OTHOCHTENBHBIX TBEPABIX  OTXOIOB
0TX0J0B IOKa3aHbl B TA0JIALE 5.
OmnpeneneH OTHOCUTEIBHBIH 00beM 00pa3oBaHMUs
TBEPJIBIX OBITOBBIX OTXOJOB (OTXOMOB IMOTPEOICHNS) B
Tab6muma 5
IlepBas Tpoiika ropoioB MO TBEPABIM 0TX0IAM
Mecto Topon T/H (ToHn/4en.)
1 CBIKTBIBKap 0.125
2 HBanoBo 0.130
3 Moskra 0.133
Ilepeoe m™ecto 3amsin ropox ChIKTBIBKap, Mepenaj MokaszaTeieidl B MEpBOW TPOHKE TOPOIOB

TOSBUBIINIACSA TOJBKO B TpeThel Tabmure. Brepemn
IUIOTHO pacipeneneHHas Tpo¥Ka TOPOJIOB:
CrikThiBKap, MBanoBo, Mosra. Cambiii 00JIBIION

OKa3aJICs 110 yTeYKaM BOJIBI Ha OJHOTO YeJIOBEKa.

IMpuxomutcs TPUHAMATH 3 (HEKTUBHO
3aXOpaHUBATh TBEPABIC OTXO/IbI HOTpe6J'IeHI/IH ropogam
nocieHel Tpoiiku (Tabnuua 6).

Tabmuna 6
IMocjieAHne TPH MECTA MO 0TXOAAM HOTPedIeHHs HA YeJI0BeKa
Mecto T'opon T/H (ToHH/4er.)
87 Y IIbsSHOBCK 1.00
88 AHaIBIpb 1.19
89 Benmkwuit Hosropon 1.38
Ipoucxomur 3HAYUTEIBHOE najgende  0po0 W MO BEJIMYHHE IUIONIAH TEPPUTOPUH PETHOHA.

OTHOCHTEIIFHBIX OTXOJIOB MOTPEOJCHUS OT Topoja
VYabpsiHOBCK J10 IOciieAHEro Mecta 89 B pacipeieeHun
noka3arenei. IlocaenHee Mecto 89 3KOJIOTHYECKOTO
pedTuHra 3anuMaer ropon Benuxuit Hosropox c
TBEpIBIMU OTXOAaMHU moTpebnerus 1.38 ToHH Ha
OJIHOTO uYernoBeka B Toj. [IBa mocienHux ropoja
Amnanpips 1 Benukuit HoBropoa 3amMeTHO 0TOpBaInCh
OT TPETHETO C KOHIa Y JIbSHOBCKA.
CraTHCTHYECKHI aHAJIN3 KAYeCTBA JKU3HI
TOPOKaH

MHorue 13 METOAMK, ONPEAEIIAIOIINE YPOBEHb U
Ka4deCTBO JKM3HM HacelleHHs B Poccuu, cocTaBiieHBI B
cootBeTcTBUH ¢ pekoMmeHanusmu OOH u Bkitoyalor,
Hapsiy ¢ IpYTUMH, SKOJIOTUI0. DKOJIOTHs OLIEHUBAETCS
MO0 KOJHYECTBY MpPOO BOJBI, BO3AyXa H IOYBHI C
MPEBBILICHUEM peneabHo JIOITYCTUMBIX
KOHIIEHTpAIlMi BPEIHBIX BEIIECTB K OOIIEMY YHCITY

B wuyactHoctn, C.A. AliBa3siH NOAYEPKUBAET, YTO
pacrionaras (hopmann3zoBaHHOM METOJI0JIOTHEH
N3MEpeHns] KadecTBa XHM3HHM, MOCTPOSHHOW Ha 0aze
COOTBETCTBYIOIINX CTATUCTUYECKUX ITOKA3aTeNe MBI
MOJy4aeM BO3MOXHOCTb OIIPENEeNATh CTpaTerHuecKue
HeTd B Pa3sBUTHM  YEJIOBEYECKOTO  OOIIECTBa;
CPaBHUBATh Pa3IHYHBIE SYEHKH 3TOro oOIIecTBa IO
JAaHHOMY TIIOKa3aTello; HAaKOHell, KOHCTPYHPOBAaTh
eJIeBbIe KPUTEPHH OOIECTBEHHOTO OJaroCOCTOSHUS,
YCIOBHAs  ONTHMHU3ALMS  KOTOPBIX  IO3BOJHT
OIIPEAEIATh ONTHMAaJbHBIE TPACKTOPHU COIHAIBHO-
SKOHOMHYECKOTO W 3KOJIOrOo-eMorpaduieckoro
pasBurus [6].
JuHaMuKa 3arpsi3HeHUs BOJbI

Hccnenyem nuHaMuKy 3arpsi3HEHHs CTOYHBIX BOJ
1o Bcel ctpane. OO6beM cOpoca CTOUHBIX BOJ (MIIPI.
M%) nokasan Ha pucyske 1 32 2000 — 2018 rozpl.
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Puc. 1. Junamuxa saepsiznenus cmounvlx 600 ho Poccuu

MsI BUAMM MOHOTOHHOE MaJCHUE IMMOCTYIUICHHS
3arps3HAIONINX BEIMISCTB CO CTOYHBIMH BOJAMH B
BomoeMbl Poccmiickoit  ®enepamum.  3arps3HeHHE
yMeHbIIaercs ot 55.6 mupg. M3 B 2000 roxy no 40.1
mipa. M° B 2018 rozy.

Uccaenyem JUHAMUKY MOCTYILJIEHUSI
3arps3HAIOIINX BEIIECTB CO CTOYHBIMUA BOJAaMH B
BOJOEMBl M3  KpymnHbIX TopoaoB  Poccuiickoit

®Oenepanun. Ects gannsie ¢ 2004 mo 2006 rog no 116
ropoaam u 3a 2008 rog mo 125 ropogam ¢ HaceneHueM
oonpmie 100000 uenoBek. CpaBHHM aOCOJIOTHBIC
MoKasareiu, KoTopsle umerorea y 103 roponoB 3a 3TH
yetpipe rona. Hambonbmme cOpockl 2756 Thicsy m°
copepmmna MockBa B 2004 roxy. Haummensinme
copocer 0.3 THICSYH m® nan Bomkckuii B 2004 roay.
[Momyunsicst 3HaYMTENBHBIN pa3dpoc naHHBIX B 9187
pa3. B cpennem 1o BceMy MaccuBY JaHHBIX ObuTO 163
Thicsta M® cOpocoB. CpeHue COPOCHI 3arpsA3HSIOIINX

BEIICCTB CO CTOYHBIMH BOJAMH PAaBHOMEPHO U
MOHOTOHHO yOpIBatoT. TO ’k€, OYEBHIHO, MOXHO
CKazaTb O  CYMMAapHBIX  3arpsA3HCHHAX  OT
PacCMOTpPEHHBIX TOPOJIOB.
Oo0pa3oBaHue TBepabIX OLITOBBIX 0TX010B

[poanammsupyem o0Opa3oBaHUe TBEPIBIX
OBITOBBIX OTXOJOB OT HacejcHUs B 87 ropomax yis
2017 rona. IlosyueH TUHEHHBIN TPeH]T

T=0.514*H - 6.063 1)

Beca TBepAbIX ObITOBEIX oTx07M0B (T) oT
HaceJleHHUs, KOTOPHIN MpeACTaBIeH Ha pPHUCYHKE 2.
Koaddunuent 0.514 obo3nauyaeT, HA CKOJHKO TOHH

YBEIIMYHUBAET BEC OTXO/I0B B CPETHEM OJIMH YEJIOBEK 32
TOJI.
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Hmeet mecTo pa3dpoc rokasarelieii Beca TBEPIbIX
OBITOBBIX OTXOJJOB OKOJIO JITHUU TPEH/a.

OrneHeHa JIMHEHHas 3aBUCUMOCTH (perpeccus)
OTHOCHTEJILHOTO TTOKa3aTelisi Beca TBEPABIX OBITOBBIX
otxoj0B (OT) Ha yenoBeka OT HaceJIeHUs. Y paBHEHUE:

OT =31.99 + 0.38*H @)

OTHOCHTETIBHBII TOKa3aTelb Beca TBEPABIX
OBITOBBIX OTXOJIOB M3MEpsieTCsl B TOHH/TBIC. Yell. WU
Kr./gen. CKOpPOCTh YBENIMYEHUS OTHOCHTEIHHOTO
MoKa3aTedss TBEepAbIX ObITOBEIX  oTxomoB (.38
ompenensercs HPHUPOCTOM  HacelIeHHs TOPOOB.
CraHgapTHOE OTKJIOHEHHE 3TOro Kod(h¢uuueHra
cocrasnset 10.5%.

JlnHaMHKa BBIB03a MycOpa
Hccnenyem nuHaMUKy BBIBO3a CIICLITPAHCIIOPTOM
OBITOBOTO MycOpa C TeppuTOopuii roposoB Poccuiickoit
Oenepanuu o umerommmces aanaeiM B 2005, 2006,
2008, 2010 u 2012 romy. Ects maHHBIE, KOTOpBHIE
U3MepSIOTCs B Thicguax M°, o 80 ropojam.
AHanmmupyem abCcoIOTHBIC MOKa3aTeIIH,
KOTOpBIE TPUBENEHBI Ui 3THX TOponoB. bombime
apyrux ropogos 23015.7 teicsty M3 BeIBe3na MockBa B
2012 romy. HanmmeHpmuii mpou3BoAHUTENb OBITOBOTO
Mycopa 1.4 TeicS9M KyOWYeCKHX METPOB OBLT TOpPOJ
Haspanp B 2005 romy. Cpennuii 0o0beM BbIBO3a II0
BCEMy MAcCMBYy JaHHBIX ObLl 1479.1 Teicau Mo,
CpenHuil BbIBO3 OBITOBOIO MycOpa BO3pacTaeT C
KaxasM  rogoM. OH OTMeueH Ha pHCYHKe 3
KBaJIpaTHBIM MapKepoM.
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Brmmke Bcex JApPYyrUX TOPONOB K CpEAHEMY
MOKA3aTei0, U MOITOMY THUIHMYHBIM OKa3ajcs ropof
KemepoBo (pomOudeckuit Mapkep).

YnpasieHue 3K0J0ru4ecKkoi 0€30nacHOCTbI0

Mano  HalTH  ONTHUMAJIBHOE  COYETaHHUE
MOTpeOHOCTEN YeNoBeKa W BO3MOXKHOCTEH HPHUPOJIBI.
Hapno eme cymers nepeiiTi OT HBIHEIIHETO JaJleKo He
UJICATBHOTO COCTOSIHASL K 3TOMY ONTUMAJIBHOMY
couertanuro. Jlnsg s3Toro paspaboTaHbl pa3IUYHBIC
MEXaHU3MBbI yHpaBIEeHUS 9KOJIOTHYECKON
0e30MaCHOCTBIO M OXPAaHOM OKpy:katomiei cpensl. Ilox
CIOBAaMH  «MEXaHW3M  YIPABICHHUS»  ITOHUMAIOT
COBOKYIHOCTh TE€X WJIM HMHBIX METOJIOB YIPaBJICHUS
9KOHOMHUKOH B LIEJIOM W TNPHPOIONOJIB30BAHUEM Kak
MaTepUaIbHOM OCHOBOH JKOHOMMKH. YIIpaBIE€HUE
9KOJIOTMYECKOH Oe30MacHOCThI0 HEBO3MOXHO 0e3
00bEKTUBHON MH(OPMALHH.

Ecte cucremHas 3aKOHOMEPHOCTb, KOTOPYIO
oOHapyxmn Marematuk Ilapero:  MEHBIIMHCTBO
AIIEMEHTOB CHCTEMBI OIPENENAIOT OOJBIIMHCTBO €€
HesocTaTkoB. BeIOpockl B atMocdepy ABYX TopoaoB
Jlunenk m Omck coctaBuna 19% cyMMbl BEIOPOCOB
n3ydaemori BbeIOOpKM 80 TOpomoB. Tpum TOpona:
Mocksa, Cankt-Iletepbypr, Hmkuuit Hosropon
obecnieunBaroT 31% yTedyek m HEYYTEHHOTO pacxona

BOIbI BBIOOPKH 94 ropomoB. OOwbeM oOpa3oBaHus
TBEPIBIX OBITOBBIX OTXOJOB (OTXOAOB IOTPEOICHMS)
nByx roponoB Mocksa u Caskt-IletepOypr cocraBmia

31.7% cymMMBI  TBEpABIX  OBITOBBIX  OTXOJOB
HCCIIeAyeMOi BRIOOPKH 89 TOpOIOB.
3arpsizHeHue aTMocdepbl
OnumieM  CTaTHCTHKY  OOBEMOB  BHIOPOCOB

BPEIHBIX (3arps3HAIOIINX) BEIIECTB B arMoc(epy OT
CTAllMOHAPHBIX MCTOYHHKOB, PACIHOJOXKEHHBIX Ha
tepputopun 88 TopomoB (tomH) B 2017 Tomy.
MaxkcumanbHble BBIOpochl 943164 TOHHBI JemaeT
MockBa. MwuHnManpHBIE BBIOPOCHI 642  TOHHBI
nomyckaeTr Marac. OTHOIIEHHE  MaKCHUMallbHBIX
BEIOPOCOB K MHHUMAJBHBIM BbIOpocam paBHO 1469,
T.. HeBenuko. CpenHsss BeNMYMHA 3arpsa3HEHUS
aTMocepsl ropozioB coctaBmia 78168 TonH. CpenHuii
00beM BBIOpocoB cocTaBmil 16978 ToHH. CyMMmapHOe
KOJIMYECTBO  TOPOJCKMX  BBIOPOCOB  COCTaBIISIET
6878826 ToHH. [Jonss MockBrl cocraBuna 14% ot atoit
CYMMBI.

YacroTHOE pacmpeneneHnue 3arpA3HEHUS
atMoc(epbl IO MMEIOIUMCSI TaHHBIM 88 TOPOJOB B
2017 romy wm300pakeHO Ha YaCTOTHOH JHMarpaMme
ITapeto (pucyHOK 4).
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Puc. 4. Yacmommnoe pacnpedenenue 3azpsaznenust ammocgepwvi 6 %

[Homasnsromas 4acTe rOPOJOB 1a€T HAMMEHBIIUH
BBIOpOC 3arpsi3HEHUH B aTMoc(epy. A UMEHHO, 79.8%
roponoB maet BbIOpocoB wMmenbme 100000 TtoHH
(nepBbii cTonben). C apyroi CTOpOHBI Maiasi, Pe3Ko
BBIJICIISIFOIIASACS 4acTh TOPOAOB, MPOU3BOAUT OOJIbILE
300000 ToHH BBIOpOCOB B roj — 310 Jlumnenk, Mocksa
n Cankr-IletepOypr. B cooTBeTcTBHM C NMPUHIKIIOM
[lapero HeOoJBLIOE KOJMYECTBO TOPOAOB JAIOT
Oonbiie Bcero 3arps3HeHuid. Jlumenk, MockBa u
Cankr-IlerepObypr oOecreunBaror  26%  obmiero
3arpsi3HEHUsT atMocdepsl 88 TOpomOB BHIOOPKH (TpU
MOCJICTHUX CTOJIOIA Ha AUarpaMme).

Ecte  maHHBIE  BBIOpOCOB B aTMocdepy
3arpsA3HAIONINX BEILIECTB, OTXOAAIINX oT
CTAllMOHApHBIX MCTOYHUKOB ¢ 1992 mo 1917 ron.
Hanmenbiine BBIOPOCHI (2000 TOHH) u3
00ceI0BaHHBIX 36 TOpOJIOB TIPOU3BOINI
ExarepunOypr B 2008 roamy. bombmie Bcex apyrux
ropojioB (508600 ToHH) BBIAAN BBIOpOCOB Jlumenk B
1992 romy. OOHapYKEHO CHIKCHHE CPEIHHX
BBIOPOCOB (PHCYHOK 5) B pACCMOTPEHHOM IIPOMEKYTKE
BpeMeHH. HamMeHsImme BIOpOCH! cTabmisHO ¢ 2000
roga gaer ropon CraBpomoinb. Tak ke CTaOHIBHO
HauOoNbIIMe BHIOPOCHI B TEUCHHWH BCEro IepHoJa
TIPOM3BOAAT NpeAnpusaTHs Jlnnenxka.
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Puc. 5. Juuamuxa eviopocog

HauGonpmme cpemaue BBIOPOCHI B aTMOchepy
sarps3asomux BemectB (110044 ToHH), OTXOASIUX
OT CTallMOHAPHBIX HCTOYHHUKOB ObT B 1992 Tomy.
YCTaHOBIIEHO, YTO HAaUMEHBIINE CPEeTHUE BHIOPOCH B
atMocdepy 3arpssHstomux BemniectB (49612 TonH),
OTXOJSIIUX OT CTAUOHAPHBIX HCTOYHHKOB OBLTH B
2017 romy. Ha pucyHke mnoka3aHo pacrnpeneicHue
BeIOpocoB CankT-IlerepOypra, co 3HaYCHUSIMU O4YEHb

OJIM3KUMU K cpeaHuM 3HadeHwsiM B 1995, ¢ 2000 mo
2006 u 2009 roxy. Ono nmeetr MuauMyM B 2008 romy.
Hpyroit mpumep — bnarosemeHck mMeeT BBIOPOCHI
(48970 TOHH), TMOYTH COBMAAAMOIINE CO CPETHUM
3HaueHueM B 2017 romy. BeIOpocHl 3THX TOpOIOB
pacTyT B TOCIEAHHE TOABI B OTIMYHE OT CPEIHUX
TOPOJICKUX BBHIOPOCOB.
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YTeukn U HeyUTEeHHBbIH pacxo BOIbI

YTeukn M HEYYTEHHBIH  pacxol  BOJbI
WCCIIEIOBANIUCH 10 UMeroIuMcs naHHbiM B 2017 roay
st 94 roponma. MakcumanbHble yteuku 116120.2
TBICSIY M® JlonyckaeT MockBa. MUHUMaJIbHBIE YTEUKH,
Bcero 0.6 Teicsd M*, momyckaer Marac. OTHoOIIEHHE
MaKCHMAaJIbHBIX YT€YeK K MHHHMAJIBHBIM YyTCUKaM
paBHO 193534, 1.e. Bemmko. CpenHuil 00beM yTeUeK
cocraBmi 16978 Tteicad M. CyMMapHOE KOJIHYIECTBO
TOPOJCKHX yTeuek cocTaBisieT 1595935.7 teicsa m>.

PaccMoTprM 4acTOTHOE paclpeseNicHne yTedeK U
HEYYTEHHOIO  pacxojJa  BOAbBI B CHUCTeMax
KOMMYHAQJIBHOTO BOJIOCHAO)KeHHMs1. BoJibIe MoJIOBUHEI
TOPOJIOB JIOITYCKAeT HEeOOJIbIIINE YTEUKH U HEYYTEHHBIN
pacxox  BOABl B CHUCTEMax  KOMMYHaJIbHOI'O
BojocHaOxeHusi. KonkperHo, 55.6% ropomoB npaer
yTeuek MeHbIe yeM 9000 Teicay m>.

C npyroit cTopoHsl Jmmb Manas 9actb (1.23%)
roponoB co3naetr Oompmie 40500 ThICSY M® yTedek B

HEYYTEHHOT'O pacxojia BOJIbl HCCIIEOBaHHOMN BEIOOPKHU
ropoioB (TpH MOCIEIHUX CTOJIOIA HA AUarpaMme).
YaenbHblii BEIBO3 OLITOBOI0 Mycopa
[TpoBenem aHaIu3 YEIBHOTO o0bema
MIPOU3BEACHHOIO U BBIBE3CHHOTO CHELTPAHCIOPTOM
ObITOBOTO Mycopa ¢ Tepputopuii 80 TOpOAOB IO
masaeiM B 2005, 2006, 2008, 2010 u 2012 romy.
YaensHBI 00beM OBITOBOTO MycOpa ONpeNelnM Kak
OTHOIIICHWE BBIBE3CHHOTO OBITOBOTO Mycopa K
4UCIIEHHOCTH FOPOJCKOTro HaceneHus (M3/4e.).
CaMmplii  OOJBIIONW yHENBHBIA BBIBO3 MyCOpa,
TaKKe KaK yJeJbHBIH COPOC CTOYHBIX BOJ, COBEPIIACT
Mockpa. Dta BenmumHa B 2012 romy Obuta 126.7
m3/4en. Menbiie gpyrux ropogos 0.008 wm%/uen.
mycopwina Hazpanr B 2005 romy. He cmoTps Ha
NIPUMEHEHHE OTHOCHTENIBHBIX IIOKa3zaTeleld, ecTh
OrpOMHEII pa3dpoc daHHBIX B 16440 pa3. O4eBUAHO,
YTO MOCKBHYHM HE 3KOHOMSAT BOJY M MHOTO MYCOPSIT.
Cpenunii yenpHEI 00beM BEIBO3a Mycopa ObLt 8.764

ron. Tpu ropoma: Mocksa, Cankr-TletepOypr, M%/uen. CpenHuii ynenbHbIH BBIBO3 OLITOBOIO Mycopa
BnamuBocrok — obecreunBaror 21.4% yreyek W 10 ToJlaM OTMEUYCH HA PUCYHKE 6 poMOMKaMu.
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Puc. 6. Cpeonuii yoenvHrbiii 6618603 06108020 Mycopa

TummaaeiM okazasncs ropon Yda (kBaapaTHBIN
MapKep), YbH1 JIaHHBIE OJIMKE BCEX APYTHX K CpPEIHEMY
MOKa3aTeJIro.

BriBoabI

Ilenr w 3amaum  aHamM3a
nokaszareineil ropojgoB Poccuu, mnocTaBiIeHHbBIE B
pabore, BBITTOJTHEHEI. [Ipoananm3upoBaHsI
OTHOCHTENIbHBIE TIOKa3aTeNN 3arps3HEHHs BO3/IYyXa,
BOJIBI M TBEPABIX OBITOBBIX OTX0/0B 110 94 ropomam PO
322017 rox. Hamo oTMeTHTh IEpBOE MECTO TI0 YHCTOTE
atMoc(epsl ropona Cesacrononb. [lociennee mecto
76 B pacrpelerleHUH OTHOCHTEIBHBIX BBIOPOCOB
3aHUMaeT ropoj JIumenx ¢ CUJIBHO 3arpsi3HEHHON
BeIOpocamu atMocdepoii. [lepBoe MecTo 1o K0IOTHH
BOJABI 3aHsAN Topoj Marac ¢ = MHHUMaJIbHOH
IUIOTHOCTBIO HaceneHus. [locmenHee MecTo 1O
yTeukaM BOJBI Ha OJHOTO YEJIOBEKa B TOJ 3aHUMAET
ropon I'po3ssrii ¢ yreukamu 158.33 m* Boxel. Ilepsoe
MECTO C HAMMEHBIINM 00BEMOM 00pa30BaHMUS TBEPIBIX

OKOJIOTHYCCKUX

ObITOBBIX OTX0HOB 0.125 TOHH Ha YegoBEKa 3aHI
ropoa CreiktbiBKap. [locneanee mecro 3ansan Benukuit
Hosropon ¢ tBepabiMu oTxomamu notpedneHus 1.38
TOHH Ha OJIHOTO Y€JOBEKa B TOJI.

HccnenoBana nuHamMuka o0bemMa cOpoca CTOUHBIX
Bog mo Bced crpane 3a 2000 — 2018 rompl
Haubonsimme cOpockt 2756 ThICSY KyOHMYECKUX METPOB
copepmmia MockBa B 2004 roxy. Hanmensmme
copocer 0.3 THICSYM KyOWYECKHMX METPOB Haj
Bomxkckwuii B 2004 rony. [IpoBeneHHbIe HCCeTOBaAHMS
MO3BOJIAIOT CHENAaTh BBIBOJ O MOHOTOHHOM MaJCHHH
MOCTYIUICHHSI 3arpsi3HSIOLINX BEIIECTB CO CTOYHBIMU
BogamMu B BoaoeMbl Poccuiickoit ®enepauuu.
3arpssHeHne yMeHbInaeTcs oT 55.6 mupa. M3 B 2000
rony mo 40.1 wmmpa. M® B 2018 romy.
[Ipoanamu3upoBaHa JWHAMHKA BBIBO3a OBITOBOTO
mycopa c¢ teppuropuii 80 TOpomoB Poccwmiickoit
Oenepanuu 1o ganaeiM B 2005, 2006, 2008, 2010 u
2012 roxy. Cpennuii 005eM BBIBO3a IO BCEMY MAaCCHBY
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naHHBIX ObUT 1479.1 ThICAY MS. Cpennuii BbIBO3

OBITOBOrO Mycopa BO3pacTaeT C KaXIbIM T'OJIOM.
MakcumyM wmycopa 23015.7 Teicsu M° BhiBesa
Mocksa B 2012 rony. Haumensmuii npousBoauTens
ObITOoBOro Mycopa 1.4 ThICSYM KyOMYECKHMX METpPOB
o511 Topox Hazpans B 2005 rogy. CriegoBaTebHO, MBI
IPUXOJUM K BBIBOLY, YTO OCHOBHBIM HCTOYHHKOM
3arpsA3HEHUS TOPOICKON CPEbI SIBISIETCS YETIOBEK.

CHucok IuTepaTypsl

1. DOxomormueckuii peidtuar TopomoB. URL:
tp://www.mnr.gov.ru/docs/ekologicheskiy_reyting_go
rodov.

2. PeldTHHT 3KOIOTHYECKOIro pa3BuUTHA TropoaoB
Poccun 2017. URL.:
https://onf.ru/sites/default/files/projects_docs/2111201
7.pdf

3. OCHOBHBIE MOKa3aTeNIM OXPaHbl OKPY KAIOILEH
cpensbl. URL.:
http://www.gks.ru/wps/wcm/connect/rosstat_main/
rosstat/ru/statistics/publications/catalog/doc_1140094
699578

4. UmcneHHOCTP  HaceleHHWs  Poccwuiickoit
Oenepaii M0 MYHHITUIAIBHBIM ~ 00pa30BaHUSM.
URL.: https://www.gks.ru

5. Heymauma W.I'. Cratuctuka NIpUMEHEHUSI
TOPOJICKIX pecypcoB OIS 9KOJIOTHIECKO
6esomacHoctu  // Colloquium-journal, Warszawa,
Poland. —2019. Ne18-1 (42). C. 21-30.

6. AiiBazsn, C.A. AHalmM3 CHHTETHYECKHUX
KaTeropuii KadecTBa >XM3HU HACENICHHUSl CYOBEKTOB
Poccwuiickoii denepanyu. / C.A. AiiBassiH // YpoBeHb
JKM3HU HaceneHus pernoHoB Poccun. — 2002, — Nel 1. —
c. 5-40.



EBPA3UICKUW COKO3 YYEHbIX (ECY)

E}XemecAauHbIW Hay4HbIN KypHan
Ne 4 (73)/2020
5 yactb

PepaKkuuoHHaA Koanerua:
A.N.H., npodeccop ApKyauH T.B. (Mockea, P®P)

YneHbl pegakuMOHHOM KoNernu:

e AprtadoHOoB BaAuyecnaB bBopucoBMY, KaHAMAAT OPUAMYECKMX HaAYyK, AOUEeHT Kadeapbl
3K0JI0rMYecKoro 1 npupogopecypcHoro npasa (Mocksa, PO);

e WrHatbeBa WpuHa EBreHbeBHa, KaHAMAAT 3KOHOMMYECKMX, npenoaaBaTtesnb Kadeapol
MmeHeaxmeHTa (Mockea, PO);

e  Ka)kemaeB AnekcaHap BMKTOpoBWMY, KaHAMAAT MNCUMXONOIMYECKMX, [AOUEHT Kadeapbl
¢duHaHcoBoro npaga (CapaTos, PO);

e  KopTyH ApKaguit BnagmmmpoBuu, OOKTOP negarornyeckux, npodeccop Kadeapbl Teopumn
rocyaapcrtsa v npasa (HuxHuit Hosropoa, P®);

e PoBeHcKaa EneHa PacdaumnoBHa, AOOKTOpP HOPUANYECKUX HayK, npodeccop, 3aBeayloLmi
Kadeapoi cyaebHbIx aKcnepTus, AnpektTop MHcTuTyTa cyaebHbix akcneptns (Mocksa, Poccus);

e  Cenuktaposa KceHuns HukonaesHa (Mocksa, Poccus);

e  CopHoBcKasa Hatanba AnekcaHapoBHa, AOKTOP COLMOJIOTMYECKUX HayK, npodeccop Kadeapbl
COLMOIOrMN U NOAUTONOTNN;

e  CBUCTYH Anekceit AneKkcaHApOBWMY, KaHAMAAT PUNONOTNYECKUX HaYK, OOLLEHT, COBETHUK Npu
pekTopate (MockBa, Poccus);

e  TiomeHeB AMUTpUit AnekcaHapoBuY, KaHAMAAT opUANYECKUX HayK (Knes, YKpaunHa)

° BapkymoBa EneHa EBreHbeBHa, KaHANAAT GUNONOTNYECKMX, AOLLEHT Kadbeapbl puaonornm

e (ActaHa, KasaxcTaH);

o  KasepwH Bnagumump BnagmmmpoBmy, Hay4HbIN COTPYAHUK apXUTEKTYPHOIO paKyibTeTa, 4OLEHT
(MwuHck, Benopyccus)

o YykmaeB AneKkcaHap MBaHOBMY, LOKTOP IOPUANYECKUMX HAYK, Npodeccop Kadeapbl yroN0BHOMO
npaBsa (ActaHa, KasaxcTtaH)

OTBeTCTBEHHbIN penakTop
A.M.H., npodeccop KapkywuH Amutpuii Netposuy (Mocksa, Poccus)

XyAoXKHUK: KocbirnH B.T
BepcTKa: 3apybuHa K.J1.
ypHan 3apernctpmposaH ®PepepanbHoit cnybon no Hagzopy B chepe cBA3n, MHOOPMALMOHHBIX
TEXHO/IOMMIM N MACCOBbIX KOMMYHUKALLUIA.

CtaTbu, NocTynatoLLMe B pefaKkLmIo, peLeH3npyoTcs. 3a J0CTOBEPHOCTb CBEAEHUI, U3NOMKEHHDbIX B CTATbAX,
OTBETCTBEHHOCTb HECYT aBTOPbl. MHEHMe pefaKLMM MOXKET He COBNaAaTh C MHEHWEeM aBTOPOB MaTepuasosB.
Mpu nepeneyaTKe CCbIIKA Ha XKypHan obssatenbHa. Matepuanbl Ny6AMKYHOTCA B aBTOPCKOW peaaKkLuu.

Appec pepakumu:
r.Mocksa, J/ly»kHeuKas HabepeskHan 2/4, obuc Ne17, 119270 Poccua
E-mail: info@euroasia-science.ru ;
WWW.euroasia-science.ru
Yuypeautens n usgatens EBpasuiickuii Cotos YueHsbix (ECY)

Tupax 1000 3K3.
OtneuataHo B Tunorpadmm r.Mocksa, /ly>kHelKas HabepeskHana 2/4, obuc Nel17, 119270 Poccua



