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Pestome

Uenb uccnedoeaHus. Llenso pabomel ssensemcs ycmaHosneHue 3agucumocmu mMex0y cmaHOapmamu Co8peMeH-
HO20 cmpoumernibcmea, C8s3aHHbIMU C 30HaSIbHOCMbIO 1048 U aKmMUBHOCMbK MUKPOOP2aHU3MOo8, ycuiugarouiux
asom Ha MFA u KAA, Heobxodumbix 0nsi 300p08020 (hyHKUUOHUPOBaHUSI OKpyarouiel cpeokl.

MemoOdsbi. Ha ce2o0HsiWwHUL OeHb 8 3roxy UHOycmpuasibHbIX MexXHoMoeuli 0COBEeHHO akmyarsbHbIM cmail 80rpoc
MakcuMarsnbHO 3hheKmuBHO20 UCMOMbL308aHUS KaK MPOMbIWIIEHHbIX, Mak U MpupoOHbIX pecypcos. Ihgek-
MmuBHOCMb UCIOb308aHUS 3aK/MioYaemcsi He MOJIbKO 8 Makcumu3auuu npubbinu, u3enekaemol u3 obbekmos
uHOycmpuanusayuu, Ho U 8 onmumu3sayuu fnpu esaumodelicmeuu makxux KOMIOHEHMO8 HapOOHOX035CMEEeHHO20
aghgpekma, KaK CO8OKynMnHOCMU UHGOpMauuoHHOU 6a3bi Onsi pacdema aghgpekmusHocmu, ornpedenieHusi agpghekma
npoekmuposaHusi cmpoumesiscmea Kak 0osu 8 obwiem aghghbekme npoekma uHOycmpuanusayuu, a mak xe yyema
coyuarbHbIX U 3KOI02U4YecKuUx nocnedcmeuli UHBECMUUUOHHO20 NMpoekma. Mlepapxusi OUeHOYHbIX napaMempos Ha
Ce200HSAWHUU OeHb Cyuw,ecmeeHHO omju4Yaemcsi Oom OUEHOK paHHUX nepuodos peanusayuu poekmos u
coyuarnbHasi cocmasnsiiowasi 8 Hacmosiwee epemsi sierissiemces onpedensiowel. [pu pacdeme u nocmpoeHuu
moderiell UCnonbL308anuCk cmamucmu4yeckue MemoObl KOHMPOJIS U KOPPEsSYUOHHO-Pe2peCCUOHHbIU aHanu3.
Pe3ynbmamsl. K coyuarnbHbiM pe3yribmamam peanusayuu cmpoumesibHbIX MPOEKMo8 SAerisiemcsl yrydeHue Kak
JKUMUWHBIX, MakK U KyribmypHO-6bimoebix ycrioeuli model, ynyqweHue ycrogul mpyda, onmumu3auyusi cHabxeHust
HaceneHHbIX MyHKMo8 omoeribHbIMU 8udaMu moeapos U ycriye, yryHWeHUe YPOBHS XKU3HU NpuU MUHUMaIIbHOU Hagpy3ke
Ha OKpyKatowyto cpedy, S8Msulyrocss 06beKMOM, Ha KOmOpbIl HarpasseH rnpoekm uHdycmpuanuayuu. B pabome no
yYCMaHOBIMEHHbIM 3a8UCUMOCMSM  pa3pabomaHbl 803MOXHOCMU  allbmepHamuUeHo20 UCIMOMb308aHUS  3€MESIbHbIX
pecypcos 3agucumMocmu Om [omeHyuanbHOU aKmueHOCMU XemMoopaaHompogHbIX 6akmepull U akmuHOMUUEmOs,
2eHesuca roy4s, npedronazaembix Orisi 3aCMpPOUKU, Ha MepPPUMOpUsIX, omuyxoaembix Oris 3mux yesned.

3aknroyeHue. []nsi coxpaHeHUs1 3eMerlbHbIX pecypcos U nnodopoOHO20 Cr10s 048kl CO 8PEMEHEM ele akmyarbHee
cmaHosumcsi peweHue O00HOU u3 eaxHelwux 3adady Onsi cospeMeHHo20 obujecmea. A UMEHHO co30aHue
KomgpopmHoU cpedbl obumaHusi 0nsi Yesiogeka, noddepxkaHue buosio2u4eCcKo20 Kpy2o8opoma, 8o8/iedyeHuUe 8 Heao
HOBbIX apamempo8 OUEHKU C UEsbio yrlyHWeHUs Kayecmaa U npodomkumeibHOCMU XU3HU.

Knroyesble crnioea: 3emersibHble pecypchbl; cmpoumesibcmeo; cmaHOapmbl; MUKpO6UOﬂO€ULIeCKaFI aKmueHOCMkb;,
aslemepHamueHoe UcrioJsib308aHue.

KoHgpnnukm uHmepecoe: Asmopbi Oeknapupyrom omcymcmeue si8HbIX U MomeHyuanbHbIX KOHIUKMo8 UHmepe-
€08, cesi3aHHbIX ¢ nMybrukayuel Hacmosiuel cmamabu.
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Abstract

Perpose of research. The aim of our study is to establish the relationship between the standards of modern con-
struction related to soil zoning and the activity of microorganisms that enhance nitrogen on MPA and KAA, and which
are necessary for the healthy functioning of the environment.

Methods. At present, in the era of industrial technology the problem of the most efficient use of both industrial and
natural resources has become a particularly relevant one. The efficient use lies not only in maximizing profit obtained
from the objects of industrialization, but also in optimizing the interaction of such components of economic efficiency
as the collections of the information base for calculation of efficiency, determining the effect of design construction as
a proportion of total effect of the industrialization project.Social and environmental impacts of the investment project
should also be taken into account. Today, the hierarchy of evaluation parameters is significantly different from the
estimates of the early periods of project implementation and the social component is now a decisive one. Statistical
methods of control and correlation and regression analysis were used in the calculation and construction of models.
Results. The social results of construction projects implementation is improving housing, working and cultural condi-
tions of people, optimising the supply of settlements with certain goods and services, improving standard of living with
minimal impact on the environment, which is the object targeted by the project of industrialization. The study develops
the possibilities of alternative use of land resources depending on potential activity of chemoorganotrophic bacteria
and actinomycetes, genesis of soils supposed for building in the territories alienated for these purposes.

Conclusion. The solution of one of the most important tasks in order to preserve land resources and fertile soil layer
for modern society becomes even more urgent over time. Namely, this is the task of creating a comfortable living en-
vironment for humans, the maintenance of the biological cycle, the involvement of new assessment parameters in
order to improve the quality and life expectancy.

Keywords: land resources; construction; standards; microbiological activity; alternative use.

Conflict of interests. The Authors declare the absence of obvious and potential conflicts of interest related to the
publication of this article.

For citation: Shleenko A. V., Volkova S. N., Sivak E. E. Assessment of Land Resources Quality and Their Alterna-
tive Use in the Implementation of Building Development Programs. lzvestiya Yugo-Zapadnogo gosudarstvennogo
universiteta = Proceedings of the Southwest State University. 2019, 23(4): 84-92 (In Russ.). https://doi.org/
10.21869/2223-1560-2019-23-4-84-92.

Received 04.06.2019
Accepted 18.07.2019

U3eecTtus KOro-3anagHoro rocygapcteeHHoro yHuBepeuteta / Proceedings of the Southwest State University. 2019; 23(4): 84-92


mailto:shleenko77@mail.ru

86 CtpoutenbcTtso / Construction

BeBepeHue

JIsi paniioHaIBbHOTO HCTIONB30BaHUS
3eMENBHBIX PECYpPCOB TOMHUMO OKYJIBTY-
pUBaHUS TIOYBBI WK Oe3paccynHoil e€ 3a-
CTPOUWKH HEOOXOJUMO MPOBECTH MOHHUTO-
PUHT 1711 YCTAHOBJICHUSI CTENEHU KOM-
dboptHOCTH NaHAmadTa Oyaymero.

B cBsi3u ¢ 3THM 11enb0 Hameld paboThl
SIBJISICTCSl YCTAHOBJICHUE 3aBUCUMOCTH MEK-
Iy CTaHAapTaMH COBPEMEHHOTO CTPOH-
TEJILCTBA, CBSI3aHHBIX C 30HATBHOCTBHIO TOYB
U aKTUBHOCTBIO MHUKPOOPTaHU3MOB, YCH-
auBaronmx a3zot Ha MIIA u KAA, HeoO-
XOJIMMBIX I 370POBOTO (PYHKITMOHUPO-

BAHUS OKPYKAIOLIEN CPEIIbI.

MaTepMaﬂbI n MetToabl

Jns nOoCTHMXKEHUS MOCTABICHHOM Iie-

T ObLIIH PCHICHBI CJICAYIOIMUEC 3a1a9n:

— HAXOXKJICHUE TOKa3aTeser, onpee-
JSIFOIIUX KAYeCTBCHHBIC XapaKTEPUCTHKU
AKKyMYJISIIIAM WM pa3pylICHUsT OpraHH-
YECKOTO BEIIeCTBa KaK OCHOBBI IS OICH-
KA JaJIbHEHIIET0 MCIIOJIb30BAHUS 3€MEJIb-
HBIX PECYPCOB, C Y4YETOM 30HAJbHOCTH U
OKYJIBTYPEHHOCTH II0YB, & TaK K€ YKOHO-
MHUYECKOU IIeIeCO00Pa3HOCTH TOYCUHBIX
3acTpoek (Tabm. 1);

— YCTaHOBJICHHE 3aBHCUMOCTH MEXIY
MOKa3aTejeM, XapaKTepU3yIOLUM MPOIieC-
Chl aKKyMYJISILIUA TyMyca OT aKTHBHOCTHU
OaKTepuii , ¢ MPEIIOKEHUEM O BO3MOYKHO-
CTH BBIBOJA IIOYB M3 OHOJIOTHYECKOTO
Kpyroo0opoTa ¢ HHU3KHMH TOKa3aTelsIMU
AKKyMYJISIIIAH TI0J] 3aCTPOUKY OOBEKTaMH

COBpEeMEHHOW HH(}pacTpyKTyphsl (MOaeTn

(2)-(4).

Tabmuma 1

ACCI/IMI/IHHHI/IOHHaH AKTUBHOCTL ITOYBBI BEPXHUX 'OPHU30HTOB BO3JIGI>'ICTBI/ICM CCTCCTBCHHBIX

IMpOHCCCOB MPCAINOJIAraCMbIX K OTHYKIACHHUIO 110 CTPOUTCILCTBO [1 , 025]

Table 1

Assimilatory activity of top horizon soils assumed to alienation under construction

from the impact of natural processes [1, page 25]

Mukpoopraiusmsl, ycu-
30HAIIL- JINBAIOIIME a30T, MJIH. MITA OO01mee xoJI-
Yroaps HOCTb IIOYB | MHUKpPOOPTaHW3MOB Ha 1 — BO Mukpo- | [IMH
Ne ra abc. CyXxol MOYBBI KAA OpraHu3MOB
MIIA | KAA
The microorganisms
Zonality of | strengthening nitrogen, Total num-
Grounds soils one million microorgan- | MPA ber of mi- PIN
isms per 1 hectare KAA croorgan-
No. of absolutely dry soil isms
MPA KAA
1 Ar1 0,8 1,24 0,645 2,04 1,32
LlenuuubIe 3eMIIH, 2CC 1,92 9,34 0,206 11,23 2,31
JlecHble yroJips, 34T 7,05 21,14 0,333 28,19 9,40
3anexHble 3eMIN 4 TK 6,75 12,95 0,521 19,7 10,27
5 Kd 14,44 32,96 0,438 47,4 20,86
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Oxonuanue ta0a. 1/ The end of table 1

Mukpoopranusmel, ycu-

30HaJIb- JIUBAXOIIME a30T, MJIH. MIIA OO01ee KoJI-
Yroaws HOCTB IIOYB | MHKPOOPranu3moB Ha 1 — BO mukpo- | ITMH
No ra abc. cyxoil mouBbl KA OpPraHu3MOB
MIIA | KAA
The microorganisms
Zonality of | strengthening nitrogen, Total num-
Grounds soils one million microorgan- | MPA ber of mi- PIN
isms per 1 hectare KAA croorgan-
No. of absolutely dry soil isms
MPA KAA
1SC 0,8 1,24 0,645 2,04 1,32
Virginlands, 2LS 1,92 9,34 0,206 11,23 2,31
Forestlands, 3CT 7,05 21,14 0,333 28,19 9,40
Laylands 4 DS 6,75 12,95 0,521 19,7 10,27
5RF 14,44 32,96 0,438 47,4 20,86
) 5 TUIIOB 30,96 83,6 2,113 108,51 44,16
> 5 types 30,96 83,6 2,113 108,51 44,16
ITouBsl, AIT 0,5 1,76 0,284 2,26 0,64
HaXOIAIIHECS CcC 2,04 17,26 0,118 19,3 2,28
[1OJ] IaITHEN yT 7,32 37,94 0,193 45,26 8,73
TK 7,06 14,17 0,498 21,23 10,58
K® 25,12 96,86 0,259 121,98 31,60
Soils which are SC 0,5 1,76 0,284 2,26 0,64
under an arable land LS 2,04 17,26 0,118 19,3 2,28
CT 7,32 37,94 0,193 45,26 8,73
DS 7,06 14,17 0,498 21,23 10,58
RF 25,12 96,86 0,259 121,98 31,60
h) 5 TUIIOB 42,04 167,99 1,352 210,03 53,83
> 5 types 42,04 167,99 1,352 210,03 53,83
IToussl, JIT 1,74 2,61 0,667 4,35 2,90
HaXOOAIIHUECS CcC 2,91 20,12 0,145 23,03 3,83
[MOJ] TaITHER qT 8,09 43,02 0,188 51,11 9,61
WHTEHCUBHOI'O TK 9,48 17,24 0,55 26,78 14,82
HCIIOJIb30BAHUS Ko 25,05 55,40 0,452 80,45 36,38
SC 1,74 2,61 0,667 4,35 2,90
Soils which are LS 2,91 20,12 0,145 23,03 3,83
under an arable land CT 8,09 43,02 0,188 51,11 9,61
of intensive use DS 9,48 17,24 0,55 26,78 14,82
RF 25,05 55,40 0,452 80,45 36,38
z 5 TUIIOB 47,27 138,39 2,002 185,72 67,54
) 5 types 47,27 138,39 2,002 185,72 67,54

B 1abn. 1 B X0JIOHKE 30HAILHOCTH ITOYB CJICAYIOIHE 0003HAYEHHS TUIIOB II0YB B 3aBHCUMOCTH OT

nx renesuca: Il — nepHoBo-cpennenonzonuctas nousa; CC — cerno-cepas nousa; YT — gepHO3eEM TH-

nuunblid; TK — TéMHO-KamTaHoBas cinaboconoHueBatas nousa; K@ — kpacHo-xenras eppaiurHas TH-

muuHas nousa. [TMH — mokaszaTeins HHTEHCUBHOCTH B HAIpaBJICHHOCTHU MI/IKp06I/IOJ'IOFI/I‘ICCKI/IX mponcccoB

MO0YBOOOPa30BaHus, T.€. MPOLIECCOB aKKyMYJISILIUK, KOTOPBIH omnpeaesercs o hopmyae (1) [2, . 86].
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In table 1, in a column “zonality of soils” there are the following designations of types of soils de-
pending on their genesis: SC — the sod-podzolic soil; LS —the light gray soil; CT — the chernozem typical;
DS — the dark-chestnut soil; RF — the red-yellow ferrallitny typical soil. The PIN — an indicator of intensi-
ty and orientation of microbiological processes of soil formation i.e. processes of accumulation which is
determined by a formula (1) [2, p. 86].

X
—— COOTHOILICHUE KOJIMYCCTBA MHUKPO-
y

MAH = (x+y) -2, 1)
y oprann3moB Ha MITA k KAA, xapakrepu-
IIe X — KOJMYECTBO MHKPOOPTaHM3MOB HA SYIOIIHX HAMPaBJICHHOCTD TPOLCCCOB MOY-
MIIA: BOOOpa30BaHMUSI.

Pa3nenuts MUKpOOpraHU3Mbl TPYIHO,
y - KOJINYECTBO MUKPOOPIaHMU3MOB Ha

KAA;

x+y — oOmmee KOIMYEeCTBO MHKPOOP-

MTOCKOJIBKY TECHasi CBSI3b MEXIY B3aUMO-
NPEBPAIICHUSAMH, @ UMEHHO [,,=0,83 nns
WHTCHCHBHOW MMaIIHA ¥ OyJeT (yHKIIHO-

ranuzmoB Ha MIIA u KAA, xapakrepusy- HaJIbHAsS CBA3b ly,=0,96 U I,=0,97 mus ne-
IOIIUX MHTEHCUBHOCTL IPOLIECCA MOYBO- JIMHBIX 3€M€Jb U MAIIHH COOTBETCTBEHHO
00pazoBaHus; (tabu. 2).

Tabmura 2

CBs13bp MEX/1y MUKPOOPraHM3MaMH; YCHIIMBAIOIIMMH aKKyMYJISLIMIO r'yMmyca (a30T)
Ha MITA u Ha KAA (Xj — MJIH. MUKpOOpraHu3MoB Ha 1 ra cyxoii mouBsl Ha MITA
U Y — cooTBeTCTBeHHO Ha KAA)
Table 2
Relationship between microorganisms strengthening accumulation of a humus (nitrogen)
on MPA and on KAA (x; — one million microorganisms per 1 hectare of dry soil
on MPA and y; — respectively on KAA)

YpaBHeHUE IPSIMON PErpeccuu
n/n 3eMeIbHBIC YTOobsI xy Dy y=f(x) x=f(y)
KAA ot MITA MIIA ot KAA

Equationofdirectregression

p/o Landgrounds xy Dy y=f(x) x=f(y)
KAA from MPA KAA from MPA
1 | llenuHHBIC 3eMIN 0,96 2,15 y=2,15x+3,41 x=0,424y-0,897
1 | Virginlands 0,96 2,15 y=2,15x+3,41 x=0,424y-0,897
2 | [TaxoTHbIE 3eMaU 0,97 3,72 y=3,72x+2,32 x=0,253y-0,093
2 | Arablelands 0,97 3,72 y=3,72x+2,32 x=(,253y-0,093
g | [laxoTHEIC SEMIM MHTCH- | (g3 | 188 | y_] g8x+9 9] x=0,364y-0,611

CHUBHOT'O UCITIOJIB30BaAHUS
3 | Arablelands intensiveuse 0,83 1,88 y=1,88x+9,91 x=0,364y-0,611
[TosToMy menecoobpa3HO paccMaTpu- POOHOJIOTHYECKUX TPOIIECCOB, UYTO BBIpa-
BaTh B 1IE€JIOM UX OJHOBPEMEHHOE BIIUSHUE ’)kaetTcs B rmokaszarensax [IMH.

Ha MHTCHCHUBHOCTH W HAIIPABJICHHOCTHL MHUK-
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C yBenuMYeHUEM MUKPOOPTraHU3MOB
Ha 1 muH. Ha 1 ra cyxoi noussl Ha MIIA
npoucxoauT Ha KAA yBennuenue Ha 2,15;
3,72; 1,88 mnH. Ha 1 ra cyXoil OYBBI CO-
OTBETCTBEHHO HA LEIMHHBIX 3EMJIX,
namiae, MHTeHCUBHOUW namde. Iloutu B 2
paza ObIcTpee MO CPaBHEHHUIO C LETUHON U
MHTCHCUBHOM NAIIHEW IPOUCXOIAT IIPO-
LECChl HA MaxXOTHBIX 3€MJISIX 10 MPUPOCTY
MukpoopranuzMoB Ha KAA ot MIIA.

[TocTtpoeHHbIE MOIENM 3aBUCUMOCTH
MEXKIY IOKa3aTelieM, XapaKTEepU3YyHLIUM
MpoIlecchl MOYBOOOpa3oBaHUsI OT OUOJO-
TUYECKON aKTUBHOCTH, M T€HE3UCA, C yde-
TOM OKYJIbTYPEHHOCTH TIOYB M HaWJICHHOU
3aBUCUMOCTH UMEIOT BU/L:

[lenuna:
2
TIHH = M; x e [0,8; 14,44]. (2)
215x+3,41
[Tamxs:
2
TIUH = M x €05, 2512].(3)
3,72x+2,32
VHTEeHCHBHAS TAIIIHS:
2
= 28 O b4 25.08],
188x+9,91

(4)

I7Ie X — MUKPOOPTaHU3MBI, YCUIIMBAIOIITUE
a30T (MJIH. MHUKpOOpraHu3mMoB Ha 1 ra
CyXOH TIOYBBI).

Pe3ynbTaThl M ux 06¢cyxaeHune

Pe3ynbTaThl HalllMX pacyeToB IMOKAa3bl-
BAaIOT, YTO B NouBeE [ 1-5], et HenpepbrIBHOE
pa3BUTHE, YTO OTPAXKAECTCA HAa COLMAIILHO-
JKOJIOTMYECKOM COCTOSIHUM JKOCHUCTEMBI.
[ToaTomy 1ienecooOpa3Ho 1O CTPOUTENb-
CTBO OTYYXXJAaTh 3€MEJIbHbIE YYaCTKH C
nokazarenem [IMH or wmuHMManbHOTO
3Ha4YeHus [0 2,9 ¢ mokaszareneM Halpas-
neHHoctu (otHomeHue MIIA/KAA) or

0,284 nmo 0,667 , MO MHTCHCUBHOCTHU TPO-
necca mnouBoobOpazoBanus (MITA+KAA)
or 2,014 nmo 3,75) Takue y4acTKuM MEHee
BCETr0 MPUTOAHBI I CEIbCKOXO3AiCTBEH-
HOTO MCIOJIb30BAHUA, B HUX MPE00IagaroT
IpOIeCChl EeCCUMMIISIUM M OHH MOTYT
0e3 ymepbda sl 3KOIeHO3a ObITh OTUYXK-
JlaeMbl TOJI CTPOUTENBCTBO. B ciyuae ke
OTYYXJIEHHUSI 3eMeNb C 0oyiee BBICOKUMU
MOKA3aTeNIIMU PACYETHBIX KO3 PHUIIMEHTOB,
yiiepd OymeT HaHECeH Kak Il PacTUTEIIb-
HOCTH, TaK W JJisI >KHBOTHOrO mupa [6-8].
Llenpro Hamrelr paboOTHI OBLIO IOKA3aTh HE
TOJBKO 3HAYMMOCTH 3EMEJIbHBIX PECypCcoB
KaK YHHBEPCAILHOTO IOKAa3aTeNsl COLHAIb-
HO-DKOHOMHUYECKOTO COCTOSIHHSI TEPPHUTO-
pun, HO ¥ 00OCHOBaTh HEOOXOIUMOCTH U
3HAYMMOCTh COBPEMEHHBIX TPOEKTHBIX pe-
LICHUM, Yepe3 ITy KE NPU3MY U3MEPEHUM, a
MMEHHO COITMATBHO-IKOJIOTUIECKOTO COCTO-
stiHus Tepputopuit [9-11].

BbiBoabl

[lo ycranoBneHHOHN (YHKIIMOHAIEHON
CBSI3U MEKIy MUKPOOHOIOTUIECKON aKTHB-
HOCTBIO, y4acTBYIOIIEH B MajoM OHOJIOTU-
YeCKOM KpyroBOpOTE€, a UMEHHO TpaHc(hop-
Maly 1 MUHEPAIN3ALUU a30TCOAEPKAIINX
COCIMHEHUH, C YYETOM OKYJIBTYPEHHOCTH
3eMenb (TaOi. 2) HaWACHBI TOKa3aTeln
OLICHKM TPOILIECCOB ABOJIFOLMHU U JIerpaja-
LIUU MOYB VISl BOBJICUEHHUS UX B MIPOEKTHI 110
3aCTPOMKE TEPPUTOPUIL.

Ilo HaACHHOW CBS3M MEXKIY MHKPO-
OpraHrn3MaMy, BIUSIOIMIMMHU Ha MPOLECCHI
N0YBOOOPa30BaHMs U MUHEPAIHU3AUH a30T-
COJIEpKAIMX COCIMHEHUN ITOCTPOEHHBIE
mogenu (2) — (4) ¢ yueToM BO3AEHCTBUS
UCIIONB3YEMBIX  IUIOIMIAJEH  IMO3BOJIAIOT
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