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IKOJOI'MYECKU U ITOKAPOBE30OITACHBIE TEXHOJIOI'NA U
CUCTEMBI PA3SAEJBHOTI'O CBOPA U OBPABOTKH PECYPCHBIX
KOMIIOHEHTOB ITOJIMMEPCOJEP/KAIIINX OTXOA0B
ENVIRONMENTALLY AND FIRE-SAFE TECHNOLOGIES AND SYSTEMS
FOR THE SEPARATE COLLECTION AND PROCESSING OF RESOURCE
COMPONENTS OF POLYMER-CONTAINING WASTE

IxoBpedoB Inyapa CTaHUCIABOBUY,KAHIUIAT SKOHOMUYECKUX HAYK, TOLEHT,
CTapIIMK HAy4YHBIM COTPYIHHUK, Bcepoccuickuii Hay4dyHO-UCCIEN0BATEIbCKUN

HWHCTUTYT 10 TTpo0IeMaM rpakIanckoil 000pOHBI U upe3BbluaiiHbIX cuTyanmii MUC

Poccun (BHUUM I'OUC (®LI)), Mocksa, Poccus

Tshovrebov Eduard S.,PhD (Economic Sc.), AssistantProfessor, All-Russian
Research Institute for Civil Defense and Emergencies,Senior Researcher; Moscow,

Russia; rebrovstanislav@rambler.ru

AHHOTALUSA
B nmpencraBieHHOW dYWTATENsIM CTAaThe PAcCMATPUBAIOTCS  IIPOOJIEMBI
NPEeAYNPEKICHUS HIKOJIOTHUYECKOM OIMACHOCTH W YPE3BbIYAWMHBIX CHTYyallHH,
BbI3BAHHBIX HETATHBHBIM  BO3JCMCTBUEM TOKCHUYHBIX MOJUMEPCOACPIKAIMIUX

orxoa0B. Llenpto HacTosel pabOTHl SABISETCS CUCTEMHBIA aHAIU3 U pa3paboTKa
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ImoaxoaoB U HpeI[J'IO)KeHI/Iﬁ 1o q)OpMI/IpOBaHI/IIO CUCTEMBI JKOJIOTUYCCKHU WU
M0Kapo0€30MaACHBIX TEXHOJOTMM M MEpONPUATUN MO pa3lelbHOMY cOopy H
00paboTKe pPECypCHBIX KOMIIOHEHTOB TOJUMEPCOAEpKAIIUX OTXOJI0B  JUIs
MMOCaACAYIOIICTO IMOBTOPHOTIO MPUMCHCHHUA B KAUCCTBC BTOPHUYHBIX SOHCPICTUUCCKUX
U MaTepuajbHbIX pecypcoB. AKIEHTUPOBAHO BHUMAaHHME Ha Ipoueccax
000CHOBaHMSI Mep MOBbIIIEHUS d(PHEKTUBHOCTH U IKOJOTHYECKOU 0€30MacHOCTH
BHGPFGTHHGCKOﬁ YTHWIA3allU TOPHOYUX OTXOHOB, HGO6XOI[I/IMOCTI/I MMPUMCHCHUA
MCTOIOB BBICOKOTCMIICPATYPHOT'O CXKUTAHHUA JIA HPCAYNPCIKIACHUA MPOABICHUA
OITACHBIX JJIs1 MMPpUPOAHBIX PeECypCoB u KUBHCACATCIIBHOCTU CBOMCTB
MOJIMMCPCOACPKAINUX OTXOAOB B IIPOHCCCE O6paH_IeHI/I$I, BKJIFOYasd TCPMHUYCCKOC
O6€3BpC)KI/IBaHI/I€ Ha CIICHUAIIU3UPOBAHHBIX 00BeKTAax.
Abstract

The article presented to readers examines the problems of preventing
environmental hazards and emergencies caused by the negative effects of toxic
polymer-containing waste. The purpose of this work is a systematic analysis and
development of approaches and proposals for the formation of a system of
environmentally and fire-safe technologies and measures for the separate collection
and processing of resource components of polymer-containing waste for subsequent
reuse as secondary energy and material resources. Attention is focused on the
processes of substantiating measures to improve the efficiency and environmental
safety of energy utilization of combustible waste, the need to use high-temperature
combustion methods to prevent the manifestation of properties of polymer-
containing waste hazardous to natural resources and vital activity in the process of
treatment, including thermal neutralization at specialized facilities.

KaroueBble cJoBa: oxosocuueckas 56307261CHOCWZb, JHepzemu4decKas
VMUIU3AYUSL, OMXO00bL, NOHCAPOONACHOCHb, BIMOPUUHbBIE IHEpemUYecKUe pecypchbi.

Keywords: environmental safety, energy utilization, waste, fire hazard,

secondary energy resources.
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Beenenue

AKTyanapHBIE TPOOJIEMBl TPEAOTBPAIICHUS 3arpsA3HCHUS TEPPUTOPUIN
OTXOJIaMH MPOU3BOACTBA U OTPEOJICHUS PEAOTIPEACIISIOT TIOUCK HOBBIX METOIOB,
OpPraHU3allMOHHO-TEXHUYCCKUX  CHCTEM,  TEXHOJOTHHA,  OOECIeYMBAIOIIUX
MPEAYNPEKICHUE, CHUKCHUIO, MUHUMHU3AIMIO HETaTHBHOTO BO3JICUCTBHS 3THUX
TEXHOTCHHBIX 00BEKTOB Ha OKPYIKAIOIIYIO CPEy U 3JI0POBhE HACEIICHUS.

[To pe3ynbTaTam MpPOBEICHHOTO aHAIKM3a OJHUM W3 MPOOJIEMHBIX (DAKTOPOB
OTPEJCIICHO OTCYTCTBHE €IMHOTO TMOAXOAa K KBAIM(PUKAIMK ¢  OICHKE
00pa3yronMXxcsi PECYpPCHBIX COCTABIISIIONINX OTXOJOB. OJTO KacaeTrcs Kak WX
PECYpPCHOHM IIEHHOCTH TPH PEHICHUU BOIMPOCOB BOBJCUYCHHUS B XO3SHCTBEHHBIN
000pOT, TaK M aHAJIM3a KOMIUICKCHOW OITACHOCTH. B KOMILIEKCE COCTaBISIOIINX
TAaKOH ONMAacHOCTH CJICAYeT pacCMaTpHWBaTh.: SKOJOTHYECKYI0, CaHUTApHO-
TOKCUKOJIOTHYCCKYIO, TMOKAPHYIO BHUABI OMACHOCTH I OKPYXKAIOIICH Cpelbl,
HACEJICHUSI 1 00BEKTOB YIKOHOMHUKH.

[IpoBeneHHOEe WUCClEeOBaHUWE TIOKA3al0, YTO MPUTOJHbIE, HCXOAS U3
HKOJIOTUYECKOMN TOMYCTUMOCTH U IKOHOMHUYECKOHU 11eJ1eCO00Pa3HOCTH, TOJIBKO IS
BBICOKOTEMITEPATYPHON HHEPreTUYECKON yTUIM3AIHMKN JPEBECHO-, MUHEPAIbHO-,
OyMakHO-TIoTMMEpHBIE 0TX0bI (ocTaTku yremnutens, JCIL, JIBII, dbanepsi, 060eB,
IpeBeCUHbl U OyMaru € TOKCUYHOM TMPONMUTKON M TOKPBITUSMH, PYJIOHHBIX
KPOBEJIbHBIX MaTEPHAJIOB, MOHTAXKHOW MEHBI, KAHIITOBAPOB, PEIMETOB 00MX0/a,
UTPYIIEK W3  TIOPOJIOHA,  TEHOMOJUCTUPOJA,  JMHOJEyMa,  MOJIMaMHU/IA,
PE3UHOTEXHUYECKUX H3JENNH, OOpE3KH CTEKIOTKaHHW, MPOBOJOB M PSAJ APYTUX
CMEIIaHHOTO COJEpKaHUs) (PUKCUPYIOTCS B Pa3IMYHBIX CHUCTEMax ydeTa Kak B
COCTaBe JIPEBECHBIX, TMOJHUMEPHBIX WU OyMaKHO-KapTOHHBIX  OTXOJOB,
MOJIeKAINX TEPepabOTKE BO BTOPUYHOE CHIPHE, TaK U HE YTUIUZHPYEMOTO
CMEIIAaHHOTO CTPOWTENBHOTO, OBITOBOTO Mycopa, cméra. Waentudukamms,
KBTH(DUKAIINS, TUTIOJIOTU3ANMS U KIIacCU(PUKAIHS ATUX TEXHOTCHHBIX 00BEKTOB B
¢dbopMaTe KOMIUIEKCHOW OMACHOCTH JI0 CHX MOpP HE pa3zpaboTaHa. ITO HE TO3BOJISIET

OTHECTH HNX K OTACIBHO BLII[GHGHHOﬁ rpymmnce HCTOYHHKOB KOMIIJICKCHOM

370



MeskTyHapOJHBIH KYpHA IPHUKIIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

(PKOJIOTUYECKOW, CAHUTAPHO-TOKCHUKOJIOTUYECKOM U TOXKApPHOM OIMACHOCTH) W,
COOTBETCTBEHHO, TOJHOIEHHO U OOOCHOBAaHHO pa3padaThiBaTh MEPOMPUSATUS U
TE€XHOJIOTHUH, OPraHU3aIlMOHHO- TEXHUYECKUE U YIPABICHUYECKUE PEIICHUS Mo e
NPEAYNPEKICHUIO, BKJIIOYas MPEIOTBPALCHUS]  YPE3BbIYAMHBIX  CUTYyalui
TEXHOTEHHOT'0 XapaKTepa, UX HeOJaronpusiTHbIX MOCIEICTBUM.

MatepuaJjibl M METOABI UCCIIETOBAHUSA

MarepuanamMmu JJii  NPOBEJACHUSI JIAHHOTO  MCCJICIOBAHUS  SIBIJIMCH
OonyOJUKOBaHHBIE PE3YJIbTAThl HAYYHBIX paOOT YUEHBIX U CIECIIMAIMUCTOB B 00JIACTH
OIICHKE YIPO3 M PUCKOB, BEI3BAHHBIX HETATHBHBIM BO3/IEUCTBHUEM OMACHBIX OTXOJIOB
Ha npupoaHyr cpeny [1-3], pecypcocOeperaromux cuctem [4,5], TEXHOIOTUH U
METOJ/I0B cOOpa, yTHIu3aIiu, 00e3Bpe:KuBaHus 0TX010B [6-10].

Metoapl MPOBOJUMOIO HCCIICIOBAHUS OMUPAIOTCS HA IPUMEHCHHUU
CHUCTEMHOTI'0 aHaJiM3a B3aMMOCBS3E€H pPa3IUYHBIX SBJICHUH, (HaKTOPOB, COOBITHIA,
yCIIOBUM, NPUYUHHO-CIEJCTBEHHBIX CBA3€d B OOJACTH H3Y4YEHHUS MpeaMera,
00BEKTa U KOHTEKCTa HAYYHOT'O MCCIICIOBAHUS.

Pe3yabTaThl HCCJIeI0BAHUA

[To pe3ynbpraTam NpoBEACHHOTO COMOCTABUTEIBHOIO aHaIN3a U 0000IeHus
MexayHapoaHbix HOpM BoszfedcTBus auokcuHoB (JupextuBa 2010/75/EC),
oTeuecTBeHHbIX HH(MopMarmonHbx pecypcoB (UTC 9-2015 «OG6e3BpexuBanue
OTXOJOB TEPMHYECKHM CIIOCOOOM (CXKHUTaHHWE OTXOJIOB)»), TPHUBEIACHHBIX B
OTEUYECTBEHHBIX U 3apyO0EKHBIX UCTOUYHHUKAX METOJIOB, TEXHOJIOTUN TEPMUUYECKOTO
00€3BpEeKUBAHUS CMENIAHHBIX OTXOJOB, BBIACICHBI (AKTOPHI, BIUSAIOIIAE Ha
HKOJIOTUYECKYIO OMACHOCTH JIJIsi HACEJICHHS U OKpYXKalolel cpenbl. DTH (hakTopsl
MOTYT  TMOCHYXHTh  KOJIUYECTBEHHbIMHM M  Kaue€CTBEHHBIMH  KPUTEPHUSIMU
BO3MOXHOCTH H JIOITyCTHMOCTH SKOJIOTUYECKH 0€30MaCHOTO MPUMEHEHHUSI METOOB
HHEPTeTUYCCKON YTUIH3AIUU (TEPMUYECKON 00pabOTKM) OTXOI0OB CTPOUTEIHCTBA,
KOMMYHQJIBHOTO XO3SHMCTBA W WM TMOAOOHBIX IO COCTaBy, B KOHTEKCTE
MCIIOJIb30BaHUsl SHEPTreTUUECKON IIEHHOCTH BTOPUYHBIX PECYPCOB TAKUX OTXOJOB

AJIA IIOJTYYCHHUA TEILIOBOM OHCPI'UMN:
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- OCHOBHBIM JUMUTHUPYIOIIUM (PAKTOPOM 3KOJIOTMYECKOW OMACHOCTH IMPOLIECCOB
TEPMHUYECKOTO COKMTAaHUS SIBISIETCS HaJIWMuMe B BBIOpOcax JUOKCUHOB U
JTIMOKCUHOIIOJOOHBIX TOKCUKAHTOB (TMOEH30(ypaHOB U Mp.);

- HMCTOYHMKOM OOpa3oBaHMsI TOJOOHBIX COEIWHEHUW SBISIIOTCA MPOLIECCHI
TEPMHUUYECKOTO PA3JIOKEHUS MOJIUMEPHBIX, JPEBECHO-TIOJMMEPHBIX, MUHEPAIbHO-
MOJINMEPHBIX COEAMHEHUM, COAepKaIUXCsl B 00€3BPEXKUBAEMBIX OTXO0/AX;

- IOJIHOE Pa3JI0KEeHUEe JUOKCUHOB, a TaK)Ke LIMaHU0B, eHoa, (hopmanberuaa Ha
MajOONacHble WHIPEIUEHThl  JIOCTUTAaeTCd  BHEJIPEHUEM  TEXHOJIOTMYECKHX
pOLECCOB BBICOKOTEMIIEPATYPHOU YTUIIU3ALUH C yCTaHOBKaMH,
o0OecrneynBaIMMU ~ MHUHUMaJIbHYIO Temrneparypy cxuranus 1300°C  3a
OTIPEJICTICHHBI TEXHOJIOTHYECKUMU PErjaMeHTaMU NMPOMEXYTOK BPEMEHH U TpH
HAJIMYUU MHOTOCTYTEHYATBIX CUCTEM IbLIE-, TA300YUCTKH;

- TepMHuueckas 00padoTKa He3arpsi3HEHHBIX OyMa)KHO-KapTOHHBIX, IPEBECHBIX,
TEKCTWIBHBIX W3 HATypaJdbHbIX TKAaHEH OTXOJOB B LENAX YMEHBUIEHUS HUX
KOJIMYECTBA W TIONYYEHMS] SHEPIMM MOXKET 00ecrneurnBaThCcsl TNPUMEHEHHEM
KOTJIOArperaToB CpeIHETEeMIIEPATYPHOTO CKUTAHUS c T=600-900°C,
UCIIOJIB3YIOIINX TBEPAOE TOIUIMBO C OYMCTKOM OTXOIAIIMX Ta30B OT TBEPABIX
3arpsI3HAIONIMX IpuMecel (307a, caxa).

B pabote ananusupyeTcs UCTIOIB30BAHUE OMTACHOTO CBOMCTBA 3HAYMTEILHON
TPYNIBl TBEPIABIX KOMMYHAQIBHBIX, CTPOUTEIBHBIX U TOJOOHBIX MM OTXOJOB:
MOKAPOONMACHOCTH TPU €ro IMpeoO0pa3oBaHUU B IMOJIE3HYIO XapaKTEPUCTUKY
BTOPUYHBIX JHEPreTUYECKUX PpPECYPCOB - TOPHYECTh U TeNJIOTBOPHYIO
CIOCOOHOCTb [UIsI BBIPAOOTKHM TEIJIOBOM HHEPrHM, HCIONb3YeMON Ui HYX
TOPOJICKOTO XO35UCTBA U MPEANPUATUN MYHULIUTIATBHOTO 00pa30BaHMUsL.

Jliist aTOrO pazpaboTaHa MPUHIIMITHAIHHO HOBAs KJIacCH(PUKAIIUAS OTXOJIOB TI0
HAJIMYHUIO PECYPCHON COCTABIIIOIIMX PA3IUYHOIO MOP(OJOTHYECKOr0 COCTaBa
00pa3yoIKXCsl OTXOAO0B B MPOIIECCaX KU3HEOOECTICUeHUS! U )KU3HEIEATEIbHOCTH
MYHULIUNAIBHBIX 00pa30BaHUl, (PYHKIIMOHUPOBAHUS XO3AUCTBYIOIIUX CYOBEKTOB,

d TaK)KC IIPUMCPHBIM HAIIPABJICHUAM HUX YTUJIN3AllUU (3eJ'IeHBIM - B BUAC BTOPHUYHBIX
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MarepuaibHbIX pecypcoB (BMP), kpacHbIM (BbICOKOTEMIIEpATYPHOE CKUTAHUE) U

PO30BBIM IIBETOM (CpeIHETEMIIEpaTypHOE CXKHUTaHUE) — B BHUJE BTOPUYHBIX

sHepreTudeckux pecypcos (BOP) (pucynox 1).

| KATEI'OPHUU BTOPUYHLIX PECYPCOB |

Mume- Bymakmo- || Texernabibie | | pesecmbie | [CHHTeHIeckue |y, anveprpie| | Meraami- | | Cyemanrsie
MO.THMEpBI Ha
aJbHbIE KApTOHHBIE HatypaJbHbIE "y B "y YeCKHe
E "M pn " WP I[ g - "MET" s
b ocrose "OCII" nee
l Otxoabl CTPOHTE/IbCTBA, PEKOHCTPYKIHH, DEMOHTA, THKBHIAINH (cnoca), CoIep:RaHuA 00bEKTOB He¢ABH/KHMOCTH |
| | O (M | | | | [
a - B - 5 . KA~ > i
Bemua, Kede-| | VipakoBouHOI Rana:‘ll)i::::;enni JIpeBecHbIe Kyc- JInHoIeyMa Pesnnocogepxa ‘Iepnux Mycop MeJIKmii
300eTOHA Gymaru an——— KoBble, 00pe3b Ha-{ | [IBX Ha TKaHe- | | mHe, THHOTIEYMA METAJLIOB CTPOHTE/bHBII
(MHHepaTbHAS i TYPATLHOH <HC- | | BOif 0CHOBE, HA Pe3HHOBOH || |(KyCKOBbIE, OIIH HeCOpTH-
He3arpsAsHeHHbIe TOH ApeBecHHbI N
COCTAB.IAI0MAs) He3arpsi3HeHHBIX KOBPOJIHHA ocHoBe (pe;1HHA) || axm CIPYAKA) POBAHHBI
e
JIOM, 00H KHP- DT — Crenoxexaa u3 | [pr1s JApeBecHast ;[CH,;[BH,]IY[;[(P, HOJIH3THJIQH3, HBeTHLIX erOBe.'IbHHX H
lmlta, KHpOHY- HATYPAIbHBIX ot mmngoekn, | | OCIL, keénoii | o JHOPOmIIeHa) | MeTalLIoB H30. 1M HOHHBIX
HOl KIATKH KapToHa BOJIOKOH CTpy:KkKa, OMHAKH | | ApeBeCHHbI, oancrapoaa, IIBX,) |(KyCKoBbre, onn| | OCTATKOB i 00-
"y He3arpa3sHeHHbIE | | HcmoIb30BAHHAS HaT_VpaJﬂ:HOﬁ YHC (bﬂﬂepl:l, PR — 60;{3Ta JIKH, crpwmca) Pe3KOB MaTepH-
cdaibra, ac- He3arpsi3HenHas | | Toi ApeBecHHBI JaMHHATA P E 27108 B CMECH
(hanbTo0eTOHA
Hcnoassosarnas | | IpeBecHble OPH énrco-cnn- | |TBepabie v kuKue
3aTBepaeBme- YnakoBo4Horo cnenozeata wHATY-| | 7ovonTazKe Bpe- g‘:;l‘]]l:(c)l:;](l) OCTATKH KieeB, pac $obrH H3 Cumer ¢
r0 pacTBopa, rogpokaproa D romman as more] [MEREBIX TOpO:- TBOpuTeel, IKM || ATIOMERES TeppHTOPHH
He3arps3HeHHble | |PHTOAHAT LI H3r0 " KapToHa Ha m0.TAMePHO# 0CHOBe HpeAnpHATHS
HEMEHTA TOB.ICHHS BETOLIH HBIX IOKPBITHH =
Hecka, rpa- o e ; Onatyokn .
> IP Odboiinoii, 30€HH U3 HATY- St Py6eponna, Tenonacra. Kect Jlom Mycop u cMeT
BHS, Ie0HS naveqHoii, 1p TBHBIX BOTOKOH, | | A€DEBTHAOH entani KOro neHonouype-§ | a JoMHHHEBBIX | | TPOH3BOACT-
He3arpsi3HeHHbIX 6 >~ | InpRroaHbIX A71s H3- Tapbl P > || Tana. Hommypetanof | Gagoxk m3-mo BeHHBIX
fe—1 | BH]I0B Mara ] = M 3
. ! OTOB.IeHHS BETOIIH; A TOTH BOH IIEHKH, IIeHbI HANATKOB HoMemeHnil
-epawmlm A CREBRRnor =
- Hcno1b30BaHAbIe| OGpe3KkH, 00pLIBKE Tpesecanie bymaxHo-, 0330 (mom- 0330 CuHTeTHYeKAs
H3BecTe-, Me0-| YU€THbIE KHATH, | JbHAHBIX,X/0,mep- JApEeBeCHO- MepHasi 4acTb) cmenogexaa,
0T CHOCA H (MeTaLTH-
cofepkamue KarajJord, npovas| CTAHBIX H NPOIHX CJIOHCTOrO _ BAIATHBIE CPe/l-
CMeMAaHHBIX HATY- pa360p|<n 1IDTP qyecKkas
mevyaTHas ! \ IIACTHKA CTBa, BeTOMmb
TPOHTEIbHOTO IDOIVKIAS PATBHBIX TKaHeH 3JAHHAH ABC-mIacTHEA R ) arpsisHeHHbIE
; A - 3arp
TPYHTA - ——a JAcOOKaPTOHA. =
HE3ATPA3HEHHOTO CI0b30BaHHBIE | Hcmoan30BaHHBIE Kopqenamm acGecToBoii CTeK10B0.T0KHA, CTa.‘lbllOli Tapa, ynakoBka,
Acoecro- MeIIKH OyMa:KHble] MATPachl, o1es1a, Heii. Imenmbl CTeKJI0IIACTHKA, | | CBapOYHOH HHCTPYMEHTBI
P ; . , I eNbl, OyMarn ,
cofep:kame | 0€3 IPONHTKH i HOTYMKH H3 HATY- KOpBI — | CTEKJI0H30.1a, NPOBOJIOKH H | | 0TPA0OTaHHBIE
T HOKpPHITH PILHBE BOIOROH Kneepoii 1eH- oprerekia__ || saextpogos | | sarpsmentsie
HIICO- i
» IThI, OYMa’KHBI .
cofepRangae bymarn n Odpesb Cyubes, BeT- | hyemkos. 05oe burymHo- Kemaezo- | [Mycop ot odpmc-
KapTOHA 0T BAJISAIBHO- . i HOJTHMePHBIX GeToHa HBIX H OBITOBBIX
CTeKJISSHHBIHA » “ BEH, 3¢JI€Hb | ic NpOMHTKOM H n
JeJI0NpOn3- BOiin0YHOI MaTepHaIoB (apmatypa noMemenni
Goii ApeBecHasi | | MOKPBITHAMH = .
BOJACTBa NDOAVKIHH H H31€THH | CTaJbHasA Oprafnu3anuu

Pucynok 1 — Knaccuduxarusi 0TX0I0B 110 HATHYUIO PECYPCHON COCTABIIAIONICH

B X04€ CPAaBHUTCIIBHOI'O aHAJIM3a PbIHKA BTOPHUYHOI'O CBIPbA, a TaAKXKC

HCIIOJIB3YCMbIX TEXHOJIOT UM YTHIIN3alWHU BBIABJICHBI BUAbI OTXOJ0B CTPOUTCIILCTBA,

pEMOHTa, CHOCca, MOTpeOIeHus (MO00HBIX KOMMYHAIBHBIM), HE TIPEACTABIISIONIIE
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PECYpPCHOM LIEHHOCTH B KAadye€CTBE BTOPUYHBIX MATEPUAIBHBIX PECYPCOB B CHILY
PKOHOMHUYECKOU HereraecooOpa3zHocT nepepadotku B BMP:

- KpOBEJIBHBIX MaTepuasioB (pyoepouia, Tojis, NepraMmmua, u30Ja, CTEKIOM30a);

- TEIJIO- U TUAPOU3OJISUMOHHBIX M3ETuN (MUHEPAIbHOM, CTEKJIO-, IIJAKOBAaTHI,
CTEKJIOIJIaCTUKA, acOecToBOM  Oymaru, TKaHHM, IKECTKOTO  IEHOILIAcTa,
MPOMUTAHHBIX OMTYMOM M OMTYMHOM MAacTHKOW W3JIeNIui, OMTYMHO-IIOJIUMEPHON
U30JISIIIUH, CTEKJIOTKAHU U CTEKJIOBOJIOKHA);

- OTHIENOYHBIX MarepuanoB (000€B KaK C MOKPBITHSAMHU, TaKk M 0€3 TaKOBBIX,
JUHOJIEyMa, KOBPOJIMHA,  JPEBECHO-TIOJMMEPHBIX,  APEBECHO-CTPYKEUHBIX,
JIPEBECHOBOJIOKHUCTBIX ~ W3JI€NUM, JlaMUHATa, (aHepbl, OyMakHO-CJIOUCTOIO
miactuka, tieHkn [IBX, runco- W MIEHKOCMHTETHYECKOrO  KapTOHa,
NEHONOJIMYPETAHA, TIEHOIUIACTa, PA3HOPOJHBIX IUIACTMACC, 3aTBEPAECBLIMX
KJIEEBBIX, JJAKOKPACOYHBIX (TBEP/BIE U )KUJKUE OCTAaTKH, MHCTPYMEHTHI, YIaKOBKA,
Tapa, BeTOIIb, 3arpsa3HeHHbie JIKM 3amutHble cpeicTBa));

- CMEIIaHHOTO CTPOUTEIHHOTO C MPUMECHIO O(PHCHOTO U OBITOBOTO Mycopa (MeJKue
00pe3KH, OCTaTKH, MbUIb, COpP, MOTEPSBIINE MOTPEOUTETHCKUE CBOWCTBA MEIKHI
UHCTPYMEHT, Tapy, QypHUTYpy, YHIAKOBKY, KaHIITOBAaphI, BETOIb, CICLOACKIY,
o0yBb, TIE€pPYATKH, PYKABUIBI, OIHOPA30BYIO TIOCYAYy, CpEACTBA THIHECHBI,
3arpsi3HCHHbIE WIH B CTAJIUU JECTPYKIIMU IPEBECUHY, KAPTOH, OyMmary).

[Ipy 5TOM yCTaHOBJIEHO, YTO ISl IEPEYUCICHHBIX BUAOB HEYTHIN3UPYEMBIX
OTXOJIOB, OO0JaJalolUX CBOWCTBOM TIOPIOYECTH, CYLIECTBYET TEXHUYECKas
BO3MOXHOCTh WX MOBTOPHOIO NPHUMEHEHHs B KadectBe BOP nmns nosydeHwus
TEIJIOBOM SHEPTHUH.

OcHoBHBIE ycioBHS BX 3G(HEKTUBHOTO UCMOJIb30BaHus B Buae BOP:

paszenbHbBIl COOp M M30JIMPOBAHHOE HAKOIJIEHUE B COOTBETCTBUHU C
MIPOTUBONOKAPHBIMU, CAaHUTApHO-TUTMEHUYECKUMU, JKOJIOTHYECKUMH.
TEXHUYECKUMU TPeOOBAHUSIMHU, PABUIIAMHU, HOPMaMU;

pa3lelIeHHe PECypCHBIX JJIEMEHTOB HA MOTEHIMAJIBHO MCIOJIB3YEMBIE B

kauectBe BMP 1160 B Busne BOP;
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OTJEJICHUE TOPIOYEN PECYPCHOM COCTABISAIOLIECH OT HETOPIOYEH;

pasnenenne BOP 1o HanpaBiaeHUAM OHEPreTHYECKOW  YTHIIM3ALUU:
a) cpeaHeTeMIiepaTypHas (HE coJepxkaliiue MOJIUMEPHBIX MpuMecel Oymara,
KapTOH, JIEPEBO, TEKCTUJIb U3 HATYpPaJbHBIX BOJOKOH); 0) BBICOKOTEMIIEpaTypHas
(moaMMepHbIE U OPraHUYECKUE OTXO/Abl HA CHHTETUYECKOM MOJIMMEPHON OCHOBE).

B xone u3yueHus 1enecooOpa3HOCTH UX NpUMEHEHHs B kadectBe BOP ¢
UCITOJIb30BAHUEM TE€XHOJIOTUI BBICOKOTEMIIEPATYPHOMI SHEPreTUYECKOU
YTUIN3alUK (BBICOKOTEMIIEPATYPHOE CXKUTAHHE, MUPOJIU3, TUIa3MEHHBIE METO/IbI)
YCTAHOBJIEHO, YTO OOJBIIMHCTBO O3HAYEHHBIX OTXOAOB OOJagaloT HU3IIEH
TernoToi cropanus (MJ/Kr), Haxos1encs B MHTepBajle 3HAUSHU: OyphIid yrob
U npuponHbii rta3 (puc.2). Ilpu »>TOM TEmIOTBOpHAs CIOCOOHOCTh psiia
NOJIMMEPHBIX OTXOJIOB  (MOJUCTHpPONa, OUTyMa 3aTBEpIEBIIEr0o, OUTYMHO-
NOJIMMEPHOW  W30JLMM,  [UIMTKM  TOJHUCTHPOJBHOM,  MOJUIIPONMUIIEHA,
IIEHOMOJIUCTUPONIA, TOJUATWIECHA, KaydyKa) JaKe IPEBBIIACT AaHAJIOTMYHBINI
[IOKa3aTeab II0 TNPUMEHSIEMBIM IPUPOJHBIM BUAAM TBEPAOIO, KHUIKOIO,
razoobpaszHoro torumBa (puc.3). JlaHHble MMoKazaTenu O0YCIAaBIMBAIOT LIMPOKUE
BO3MOXKHOCTH 10  TEpMHUYECKOM  0OpabOTKE  O3HAUYEHHBIX  BTOPUYHBIX

SHEPreTUYECKUX PECYPCOB ISl IOJIYUYECHUS TEIUIOBOM SHEPIUU.
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40.0 36.6
33.5
y_ |

27.7.2%2

25.
243244
9 22.1 23.5

35.0
30.0
250 18.6 18.8 19:9 20.020.0 20.3 20,
20.0

15.0
10.0
5.0

BTopuyHbIe 3HEpreTUYecKMe pecypcbl C TENNOTBOPHOM CNOCOBHOCTbLIO
B MHTEpBane 3HayeHui "bypbiit yronb" - "I'IpVI%OéI,HbIVI ras"

B Bypbiit yronb B BonokHO nosMmepHoe TEKNONNACTUK

| NBX M MnacTuK cnomcTbin B /lnHoneym MBX

| BN I ®PaHepa [ NMneHKa nonnatTmuaeH
MeHononnypeTtaH M MeHonnact M Mpope3nHeHHas TKaHb

[l OprcTekno Py6epoung, Pe3uHa 1 nsgenuna us Hee

PI/ICYHOK 2- CpaBHI/ITCJIBHBIe XAPAKTCPUCTUKHU ITOBTOPHOT' O UCIIOJIB30BAHUA
BHGPFGTHHGCKOﬁ pecprHoi'I COCTaBJ'ISIIOIJ_ICI\/'I OTXOA0B ITO ITOKAa3aTCIITO BBII[CHSICMOﬁ

TEIUIOTHI MPU CTOpaHuu (B MHTEpBase «OYPHIM YrOiIb)» - «IPUPOIHBIN ra3y)

48.0 46.6
46.0 13.0

44.0
42.0 40.0
40.0
38.0
36.0
34.0

BTOpuWYHble 3HEpreTUYecKme pecypcbl C TeNJ0TBOPHOM
CNOCOBHOCTbIO BbilLE TPAANLMOHHbIX BUAO0B TONAUB (4POBa,
Yronb, NPUPOAHbIN ras)

H [Monnctnpon B butym M [MeHonoauctnpon H ManTtKa noanctupon

Pucynok 3 — CpaBHUTENbHBIE XapaKTEPUCTUKHA MOBTOPHOTO MCITOIB30BAHUS
SHEPTETUYECKON PECYPCHOM COCTABJISAIONIEH OTXO/I0B C ITOKA3aTEIISIMU

BBIHeHHeMOfI TCINIOTHI TP CTOPAHWHU BBILIC, YEM Y ITPUPOAHBIX BUI0OB TOILJINB
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[lo pe3ynbraram MNpPOBENCHHOTO aHaIW3a, OCHOBHBIMU MPEUMYIIECCTBAMU
TEXHOJIOTUU TEPMUUYECKOU OOpaOOTKHM BTOPUYHBIX DHEPTrEeTUUECKUX PECYPCOB W3
pa3eibHO COOpaHHBIX W MpPEeABAPUTESIbHO O00paOOTaHHBIX B HCTOYHHKAX
00pa3oBaHUs TBEPJIbIX KOMMYHAIIBHBIX U CTPOUTEIBHBIX OTXO/I0B OMPEACICHBI:

- BBICOKasl MPOU3BOAUTEIHLHOCTh TEPMHUYECKON YTUIM3AIUU, YHUYTOXKEHHE
MaKCHUMAaJIbHOT'O KOJIMYECTBA OTXOJI0B B €IMHUILY BpEMEHU (Macca 30JIbl COCTABISET
OKOJIO TPETH MEPBOHAYAIIBHOTO BECAa CKUTAEMBIX OTXOA0B mpu norepe 90% ero
o0beMa) U MoJydeHUEe TOBAPHOUW MPOYKIIMHU B BUJIC SHEPTHUU;

- OTCYTCTBUE HEOOXOMMOCTH B 00pa0OTKE MOCTYIAIOIINX BTOPUUHBIX PECYPCOB;

- MUHHUMaJIbHOE O00pa30BaHHME OCTAaTOYHBIX NUIaMa M IIJaka [Ocje
TepMOOOpabOTKH;

- 3HAUUTEJILHO 0O0Jiee HU3KHUE T'0JIOBBIC TEKYIIUE KCIUTyaTallMOHHBIC 3aTpaThl IO
CPaBHEHMIO C MHBIMU TEXHOJIOTUSIMH 00€3BPEKMBAHUS, YHUUTOXKECHUS OTXOJI0B;

- DKOHOMUS MPUPOJHBIX TOIUIMBHBIX PECYpPCOB (rasza, yris, *UIAKOrO0 TOIUIMBA) B
pe3ysbTate BHIPaOOTKH TEIJIOBOM U AJIEKTPUUYECKOM SHEPTHH.

PaccmaTpuBas anpTepHAaTUBHBIE BapUaHThl JHEPreTHUYECKON YTHIM3ALUUU
OTXOJI0B, KOTOPbIE YKOHOMHUYECKHU HEIEJIECO00Pa3HO, IKOIOTUYECKUA HEIOITYCTUMO
WIM TEXHUYECKH HEBO3MOXHO HCIMOJb30BaTh B KaUY€CTBE BTOPUYHOTO ChIPbS IS
IPOM3BOJICTBA MPOAYKIMU M PabOT, MpeiiaraeTcsi MOTOK HE yTHIM3UPYEMOM B
kadectBe BMP pecypcHoil coctapisitomedi roprounx TKO u  cTpouTenbHBIX
OTXOJOB pPa3leNsATh MO HANpPaBICHUAM HCIOIb30BAHUS: CPEIHETEMIIEPATYPHYIO
(temmepatypa cxuranus B mpenenax 800-1100°C) m BBICOKOTEMMEPATYPHYIO
yTrim3anuio (¢ 06e30macHor I MPUPOIHON Cpelbl W YEeJIOBEKa TeMIlepaTypoi
cxuranus 6onee 1300°C).

PazpabGoTtannas cxema (puUCyHOK 4) mpenmonaraeT pas3aelieHHe TOPIYHX
dpaxuit BOP kareropwii b, /1, T, I1, OCII, C (cornacHo kiaccuduKamu pucyHkKa
1) Ha 7#BYyX CcTaamsX: pa3delnbHOTO cOopa, MpeaBapuTeIbHOM 00pabOTKU B
HMCTOYHHUKAX oOpa3zoBaHus 151 MIPOMBIIUIEHHON 00paboTKH Ha

MYCOPOCOPTUPOBOYHBIX KOMIJICKCAX.
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IIpexnpHATHS,
R i i R ) S 5 Sy ST i e S D S R - OpHMEHSOINHEe
RN ,| ®BTOopmuHOe
ILT0mAaAKH pa3aedbHOr0 CKJIaAHPOBaHHS KPYNHOTOHHAKHBIX, ChIpbE N5
,’ AJTHHHOMEPHBIX JeMOHTHPOBAHHBIX Ke.1€300€ TOHHBIX, NpOHM3BOACTEBA ||
I 6eTOHHDIX, K.1aJ0YHbIX KHPIHYHBIX OCTATKOB KOHCTPYKIHIH, NpOAYKIHH,
I H3geani (M), 1o0Ma YepHBIX MeTal10B (MET), rodHBIX K 1 pa6oT
: YTHIAH3ANHH JpeBeCHbIX KOHCTPYKIHA H MaTepHa.10B (1) : f
: : MuorodbyHg-
1 | T'oaHbIe K HOBTOPHOMY HCHO.Ib30BAaHHIO MaTePHAIbI 1 HHOHAJIbLHBIE
! H H3Je/1HsI HA MHHepaIbHOH ocHoBe (M): KepaMHKa L i e COPTHDO-
: (ocTaTKH TPYO, IUTHTKH, CAHTEXHHKH), CTeKISHHBIH 00 : BOYHBIE
1 JIoM ONBeTHBIX MeTaa110B H 0220 (MET): KOMILIEKCHI
: 3IeKTpOoTeXHHYecKHe npuoopsl, KHII, nposoaa : (MCK)
: T'oproYHe CHHTeTHYECKHE HOTHMePbI Ha : IIpennpuaTHSA
1 OpraHHYecKol OCHOBE H 3arpsi3HeHHbIe 1 BBICOKOTEM-
1 HoJIHMeEepHbIe OCTATKH: PYOepoH, TOIb, H3011, 1 mepaTypHOi
: usorract, [IBX (TpyOsbl, H3JeHd, IUIeHKa), MOHTaKHasS —:—— SHEDICTH- .
- IIeHa, OHTYMHO-TIOIHMEepHBIE, De3HHA, TIeHOILIACT, i Wﬂecxoi’l
1 JITM, OCTI, OBII, daHepa, INIeHKOCHHTEe THIECKHIL 1
1 KapTOH, 00OH, TaMHHAT, THHOJIeYM Ha TKAaHEeBOH 1 SRR
1 OCHOBe, CIIel[0oeKAa, PYKaBHIlbI, OOy Eb, BeTOIIb 1 OTXO0IOB (MC3)
1 1
1 Ve 1
: ToprouHe HeKOHAHIHOHHDIE K YTHIH3aHHA: : ¥YcTaHOBKH,
' JApeBecHBIe KOHCTPYKITHH, H3AeTHs, He3arpsasHe HHBIH | OOBEKTEI Cpen-
1 KapTOH, NIAK/IsA, TEeKCTHIb H3 HATYPAIbHbIX BOJIOKOH, 1 HETEMIECpa-
\ ApeBeCcHO-KyCTAPHHKOBbIE OCTATKH, THCTEA 4 IYPHOH JHED-
bl Lt rerudecKon ™
AN e YTHIH3ATHHA
S -7 oTXO00B

i s ¥ S e e i P o e e e e e S e il

Pucynok 4 — Pecypcocbeperarorias cxema pasziefibHOro coopa, o0paboTku
PECYPCHOM COCTABJISIIOIIEH OTXOJIOB (JJIs1 TPOIIECCOB CTPOUTENILCTBA U JEMOHTAXa
00BEKTOR)
3akiouenne

[IpenoxeHHBIE HOBBIM aBTOPCKUH TOAXOA U pa3pabOTaHHBIE CXEMBbI
MPEAYNPEKICHUS OMAacCHOCTH OTXOJOB B MCTOYHHMKE MX OOpa3oBaHUs MO3BOJIST
BBIJICNIUTH U PA3TPAaHUYHUTh OTOKHU TOPIOYMX, HEIEIECO00Pa3HBIX ISl YTUITU3AINH
B KadectBe BMP, BTOpHYHBIX DHEPIrETUUECKHUX PECYPCOB B  KAyeCTBE
aJIbTEPHATUBHBIX UCTOYHUKOB SHEPIHH HA IOPOTOCTOSIIINE MYCOPOCKUTATEIIbHBIE
3aBO/JIbI BBICOKOTEMITIEPATYPHOM SHEPTETHUECKON yTHIIN3AIUHU 1 00Jiee JeIIeBbIe Ha
YETBIPE MOPSAJIKA YCTAHOBKU CPEAHETEMIIEPATYPHOM YHEPIETUYECKON YTHIN3ALUY,
MpenoTBpaliasl  3HAYUTENbHBIE  3aTpaThl Ha  00pabOTKy  CMENIaHHBIX
HECOPTUPOBAHHBIX OTXOJOB PAa3JIMYHOTO YPOBHA TOKCHYHOCTH M OIIACHOCTH Ha
MYCOPOIEPErpy30UHbIX CTAHLIHUSIX U COPTUPOBOUYHBIX 00BEKTaX, HEPALMOHATbHBIE
TpaHcriopTHeie 1oToKH BMP, BDOP, BropumyHOro cpIphs, oOecrneunBas
CYIIECTBEHHOE CHM)KEHUE KOJIMYECTB IMOCTYIUICHUS HE COJEPIKAIIMX MOJIUMEPHI
BOP Ha BBICOKOTEMIIEPATYPHYIO YTHJIM3AILHUIO, COKPAIEHUE COOTBETCTBYIOIIUX

TPaHCIIOPTHBIX M SKCILTyaTallMOHHBIX PACXO0J0B.
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AHHOTAIMA

boinu poBeieHb! 1a00paTOpHBIE HKCIIEPUMEHTHI IO oTpeieeHno 3(hPEeKToB
HETEPMAJIbHOM IUIa3MEHHOM cTpyn Ha Bo30yautens ¢urodropo3a. Cropsl
Phytophthora spp. ruOHyT nepen 3apaxxeHueM — npopacTaHUEM CIOp B CyOCTpar.
Antudurodroposznsiii 3pPexT maazMbl Ha COOpPbl HAOJIIO1aU KaK yepe3 2 4 Mocie
moceBa Ha cyocTpaT, Tak U depe3 10 4 mocne moceBa. Yike Mociie IKCIO3UINH B
TedeHrne | MuH creneHb HMHruOupoBaHus mnpesbimana 90 %. BozxpeiicTBue
aprOHOBOM TIa3MOM Ha CYXOBO3AYIIHBIA MUIENHNA TPUBOIWIA K CHUKCHHIO
KOJIMYECTBA BEDKHUBIINX criop. CteneHs nHTHONpoBaHus uncia KOE ot koHTpOIIS
npesbimana 90 % nocne 10 MUH 3KCIIO3UIUH.

Summary

The experiments were performed to determine the effect of a non-thermal
plasma jet on the causative agent of late blight. Phytophthora zoospores dying before
infecting - germination of spores to the substrate. The effect against late blight of
plasma treatment was recorded both after 2 h to spores sowing on the substrate and
after 10 h to spores sowing. After a short-term exposure for 1 min, the degree of
zoospore inhibition exceeded 90 %. Exposure of the non-thermal plasma jet on a
dry-air Phytophthora spp. mycelium led a decrease in the number of surviving
spores. The degree of inhibition of the CFU number from the control exceeded 90
% after 10 min of plasma exposure.

KaroueBble ciioBa: xonoaHasa miazMa, CBY-mma3ma, Solanum tuberosum L.,
¢duTomaroreHsl, rpuOKOBBIE 3a00JIEBaHUS PACTCHHM, ICEBIOTPUOBI, OOMHUIIETHI.

Keywords: cold plasma, microwave plasma, Solanum tuberosum L.,

phytopathogens, fungal diseases of plants, fungus-like microorganism, oomycete.

Oowmwuriets! poaa Phytophthora siBnsroTcst Bo30yautensimu purodToposa y pasHbIX
BUJIOB PACTEHHWU W MOXET MEPEXOJWTh C OJHOTO pacTeHus Ha apyroe. Cpemau
CeIbX03KYIAbTYp puTOPTOPO3 MOpaxkaeT kapTodeasb, TOMATHI, Epell, OaKIaKaHbl, a

Takke miosoBbie aepeBbs ([lnsixueBuu u np., 2006). Ito 3aboneBanue Hanbosee
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BpPEIOHOCHO CBOMM paHHEM IMPOSIBICHHMEM M BBICOKON CKOPOCTHIO Pa3BUTHUS B
TEYEHUE BereTalmoHHoro ce3oHa (Qumunmos, 2012). BpemoHocHOCTH
¢utodTOpO3a MOMNKHO YMEHBIIUTH C TIOMOIIBIO HMHTETPUPOBAHHOW 3alUTHI,
BKJIIOYAIOIIEH MCIOJIb30BAHKUE 3/I0POBOTO CEMEHHOr0 MaTepuaia, yCTOWYUBBIX
COPTOB, a TaKX€ XMMHMYECKHUX CPEJCTB 3alluThl. HecMOTpsi Ha 3HAYUTENIbHBIC
yCHEXU CEJIeKIMH, HauboJiee HaJeKHbIM CIOCOOOM 3amuThl OT ¢urodTOopo3a
octaetcsi xumuueckuit metol (Kysnernosa u ap., 2015). Ognako mocie TOro, Kak
ObUTM TOJy4YeHbl TiepBbIe (PUTOPTOPOYCTONUMBEIE COPTA CENBXO3KYIBTYp H
HAYaJIoCh MX KOMMEPYECKOE BbIpAIlMBaHHE, BCKOPE HAKOIMWJINCH BUPYJICHTHBIC
packl Bo3Oynurtens dutodroposa. [IpodiemMbl BOZHUKIN M MPU UCIIOIH30BAaHUU
XUMHUYECKUX METOJIOB 3aluThl. [loBceMecTHOE X MpUMEHEHHE OBICTPO MIPUBEIIO K
HAKOIJICHUIO B TPUOHBIX MOMYJISAIUIX PE3UCTCHTHBIX K HEKOTOPHIM XUMHYECKUM
BemectBam mrtammoB (Enanckuit u ap., 2007).

JleficTBUSI HETEpMaIbHON MJIM XOJIOHOM IJIa3Mbl aTMOC(HEPHOTO JIaBJICHUs Ha
BO30ynutenss puTodToposa CeNbCKOXO3SIMCTBEHHBIX KYJIBTYp HE HCCIEAOBAHO U
NOTOMY SIBJISIETCSl aKTyaJlbHOM 3amadeil. HerepmanbHas miasma B BO3Ayxe Haj
MOBEPXHOCTHIO CYCHIEH3MM KJIETOK MM OMOJOTMYECKUX TKaHEW paccMaTrpuBaeTcs
KaKk  TEeHepaTrop  AaKkTUBHBIX  (QOopM  KHCIOpOJa M a30Ta,  HOHOB,
COJIbBAaTHPOBAHHBIX/aKBATHPOBAHHBIX 3JIeKTpoHOB (OnoBsHHHKOBa u ap. 2020).
Oco0eHHOCTH HETEPMaTBLHOH IJIa3MbI ¢ TEMIIEPATYPO BUAMMOM dyacTh (pakena 40—
42° C B TOM, 4TO €€ TeMIepaTypa 0u3Ka K TeMIeparype OMoJI0THYeCKuX 0ObEKTOB,
YTO MO3BOJIAET MPUMEHSTh NAHHBIM THUI MJa3Mbl K XKUBbIM cucteMaMm (THUXOHOB,
I'octes, 2012).

Lenpto manHoM pabOTHI cTajla OLEHKA JACHCTBUS HETEPMAIbHOUW MIa3MEHHOU
ctpyu Ha Phytophthora spp.

MatepuaJjbl 1 METObI HCCJIEIOBAHUS

Ncrounuk HeTepMmanbHON IUTa3MEeHHOW cTpyu paszpabotan Bo BHUUPAD,
O6uuHck. Co3nanue U MOJAEpKaHUE MHUKPOBOJIHOBOTO (CTPUMEPHOIO) paszpsiia

MPOUCXOJUT B IMOTOKE aproHa MOpHU [JaBJICHUU OJHU3KOM K aTMOc(hepHOMY.
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Temmeparypa raza Ha BeIXoge M3 comaa Obwia 25...30 °C. Hccnemopanme
MPOBOIMIIU B JJa0OpaTOpHBIX ycnoBusix. Mcnonb3oBancs uzonsat Phytophthora spp.
¢ kapTtodesa, KOTopblil ObLT BbIAENEH U npeaoctasieH u3 BHUU xapTodenbHoro
xo3siicTBa uMenu A. I'. Jlopxa.

Hcnonp3oBanu cyxoBO3AYIIHbIE 00pa3ilbl MUIETUS CPOKOM XpaHEHHUS OT 2
Mec. A0 2 ner. M3yyanu 3aBHCHUMOCTb aHTU(PUTOPTOPO3HOM aAKTUBHOCTHU
HETEepMaJIbHOM TIa3Mbl OT JITTUTEILHOCTH IKCIO3UIUHU. 13 00paboTaHHBIX MIa3MOH
U KOHTPOJBHBIX, 00pa3loB 0€3 SKCHO3WIUU IUIa3MOH, TOTOBUJIU CMBIBBI 10
OOIIIETPUHSTON METOJIUKE U BBICEBAIM HAa KapTOo(eTbHO-CaXapo3HbIl arap.

B skcnepumenTax Ha criopsl Phytophthora Spp. roToBuIM MHOKYJIIOM — CMBIB
C TIOBEPXHOCTH KapTOo(deTbHO-CaXxapo3HOro arapa ¢ 7-MU-CyTOYHOM KynbTypoi. Ha
gamku [letpu BHOocwim 50 MK WHOKYJIOMAa M 3aC€Bajd CIUIONIHBIM Ta30HOM.
DKCMO3UIMIO MJIa3MON MPOBOIUIIHN MOCJIE MOCEBA CMbIBA HA TOBEPXHOCTH TUIOTHOM
cpenbl. M3ydanu: 3aBUCUMOCTh MHTHOUPYIOMIETO ACHCTBUS TJIa3Mbl OT MEpUOjIa
MHKYOAIMK MOCeBa 300CIOp Mepe]l IKCIO3UIMEN; 3aBUCUMOCTh HHTUOUPYIOIIETO
JNEUCTBHS TUIa3Mbl OT JJIMTEIBbHOCTU AKCHO3UMLUUA. KOHTpPOJIEM CIyKUJIHM MOCEBBI,
0e3 npeaBapuTeIbHON IKCIIO3UIINH TUTA3MOM.

IToceBsl Ha yamkax IleTpu uaky6uposanu 15 cyT npu +20...22 °C. OcHOBHBIM
[I0Ka3aTejaeM IeHCcTBUS IU1a3Mbl OblId u3MeHeHus konmdectBa KOE Ha mutoTHOMH
cpene. Ilpouent wurunOupoBanuss pocta KOE ¢uronatorena ompenensiau 1o
dopmyne: ((KOEkontponas-KOEomsiT)/KOEkorTponb)*100 %. B Ttabmumax
KOJIMYECTBEHHbIE 3HAUCHMsI NpPEACTaBICHbl B BuAe M=*c (cpenHee 3HaueHHe +
CTaHJAPTHOE OTKJIOHEHHE).

Pe3yabTaThl 3KCIIEPUMEHTOB

bpu10 MpOIEMOHCTPUPOBAHO 3HAYNTEIBHOE BIMSHUE aprOHOBOM IIJIa3MEHHOMN
CTpyu Ha cyxoBo3ayimHbli munenuii Phytophthora spp. /Iunammka uyucma KOE
BO30yauTenst GpuToPpTOpo3a B 3aBUCHUMOCTH OT JUTUTEITHHOCTH IKCITO3UIIUH TIIa3MOMN

npuBejieHa B Taou. 1.
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Tabmuua 1 KonnmuectBo KOE Ha uwamky Ha 10 cyTKM B 3aBUCUMOCTH OT

JINTCIIPHOCTH 3KCIIO3MIINMH Ha MI/II_ICJII/Iﬁ

JIMUTEeNbHOCTh SKCIIO3UIIMH, MUH Kountposs | 5 10 15
Cp. 3H 220 161 6 3
CT. OTKII 33 32 1 1
CreneHb HHTMOMPOBAHUS POCTA

yucna KOE % ot koHTpos 268 97,3 | 98,6
3HaunMbIii  3p(EKT OT  OKCHO3MIMM  aproHOBOW  IJIa3MOMU

POJEMOHCTPUPOBAH KaK Ha CyXOBO3YIIHBIA MULIENTUH, XpaHAIIUNcs 2 T., TaK U 2
mec. Crenenp unruoupoBanus uucia KOE Phytophthora Spp. yBenuuuBanacek ¢
BO3pacTaHUEM JUIMTEIBHOCTH SKCHO3UIMHU I1a3Mol. CTerneHb MHTUOMPOBAHMS
npesbimania 90 % yxe nocie 10 muH skcno3unuu. Ilocne 5 MUH 3KCHO3UIUU

3HAYMMOro d(pdekTa Ha MULETUH, XpaHsAIuics 2 Mecsa, He HabIroaaIoch (Tad.

2).
Tabmuma 2 Bo3aelicTBue HeTepMaIbHOM TIJIa3Mbl HA CYXOBO3TYIITHBIH

MHULIETUN

JITUTENbHOCTh XpaHEHUS

2 Mecd1ia 2 roza

MUILIEITNS

JlmnTenbHOCTS 20 mun | KonTpob 15 mun KonTpoib

DKCIIO3UIIAU

Cp. 3H 6,50 151,00 3,00 219,67

CT. OTKI 0,71 26,87 1,00 32,65

CreneHb MHTHOMPOBAHUS

yrciia KOE, % ot 95,70 - 98,63 -

KOHTPOJIA

JlanpHENIme 3KCIePUMEHTa MOKa3aJIi BEICOKYIO YYBCTBUTEIILHOCTH 300CTIOP
BO30OyauTenss GuTodTOpO3a K BO3JACHCTBUIO HETEPMATbHONW aprOHOBOW ILIA3MbI

HEIMOCPEACTBEHHO Tocie moceBa (Tabi. 3). 3HaUMMOM KOppEelsiUU CHUXKEHUS
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KOJMYECTBA >KM3HECIOCOOHBIX 300CMOp (UTONATOreHa OT YBEJIMYEHHS] BPEMEHU
AKCHO3UIMKU TUIa3MOM He 3adukcupoBaiv. Yxke mocie 1 MUH 3KCIO3UIUU
konuyecTBO KojmoHui Phytophthora spp. camxanocs Ha 87 %. Ilocne 5 u 10 mun
HKCIIO3ULIMM MPOUCXOANIO OJHOE UHTMOUPOBAHUE.

Tabmuua 3 KomnuectBo KOE nHa 10 cyTku mMHKyOamuu mocjie 3KCHO3UIUU

300CIOp IIa3MOM Cpa3y Mociie moceBa

JIMUTEeNbHOCTD SKCIIO3UIIMU, MUH Kontposs | 1 5 10
Cp. 3H 94 12 1 0
CT. OTKJI 9 4,8 0 0

CrenieHp I/IHI‘I/I6I/IpOBaHI/I$I pocCTa

yucna KOE % ot koHTpos ) 100 | 100

B CICAYIOIICM BAPHUAHTC SKCIICPUMCHTA SKCITO3UITUIO I1a3Mou Ha 300CIIOPHBI
ITPOBOAUIIN YCPE3 lum qcpe3 10 g mocie moceBa Ha IUIOTHYIO ITUTATCIIbHYIO
cpenay. PG3YJILT3TLI TAKIKC ITOKA3aJIM BBICOKYIO HYBCTBUTCIIBHOCTH 300CIIOD

Phytophthora spp. k aproroBoii mia3zme (tadi. 4).

Tabnuma 4 JlelicTBue HeTepMalbHOM IJIa3MbI Ha BO30OyAUTENh (UTO(HTOpPO3a

B Pa3JIMYHbIE CPOKHU IOCIIE MOceBa 300Cop Ha yaniku [letpu

B paznuunbie cpoku mocie mocena 10

AKCIIO3UIMHU IIA3MOU Koutpors, | 2 104
JIIUTEeTbHOCTD SKCIIO3HMITUH, MUH - 1 10 1 10
Cp. 3H 199 10,00 |0,00 |0,00 0,00
CT. OTKJI 2,52 17,32 | 0,00 | 0,00 0,00

CreneHb HHTUOMPOBAHUS POCTa

yrciaa KOE % ot koHTpouIs ) 94,98 | 100 |100 | 100

JleiicTBuE aproHOBOM IJIa3Mbl HA BO30yauTeNh (UTOGTOPO3a HAOTIOAAIH KaK
yepes 2 4 Mociie MoceBa 300Cnop Ha IJIOTHYIO MUTATENIBHYIO Cpealy, Tak u yepe3 10
g nocye nocesa. Crenens narnOUpoBanus pocta KOE npesrimrana 90 % naxe
MOCJIe KPAaTKOBPEMEHHOM AKCITO3UIIMHU IJ1a3MOW B TeUeHHUE | MUH.

O0cy:xknenue
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[To pe3ynbTaTaM NPOBEEHHOTO UCCIIEIOBAHUS MOXKHO C/IENIATh BBIBOJ 00
aHTU(PUTOPTOPO3HON aKTUBHOCTU HETEPMAIbHOMU MIa3MEHHON CTPYH.

Kak mokazanu pe3ynbTaThl UCCIIEIOBAHUM, HETEpMaibHas aproHOBas IJiazma
crocoOHa MOJaBUTh POCT 300cmop Bo3OyautTens purodroposa crycts 10 g nocine
MOMNaJaHus 300CTHOp Ha MOBEPXHOCTh IJIOTHOW MHUTATEIHLHOM Cpelbl B dYallkax
[letpu. D11 pe3ynbTaThl IEMOHCTPUPYIOT 3AUUTHYIO aKTUBHOCTh TJIa3Mbl, TOTOMY
YTO B JIUTEpAType YyKa3aHO, 4YTO MPOpacTaHHE 300CTOPAHTHEB B 300CIOPHI,
IPOUCXOSIIEe Ha MOJIOJIOM MUIEIuu B TeueHue 1,5...2 4, obecnieunBaeT camoe
ObICcTpOoe HapacTaHue WH(MEKIHUH B MOJie, TaK KaK IS MPsIMOTO IIPOpACTaHUs UX B
pocToBbie TpyOKu Tpedyetcs 5...8 u (Mnbsiinenko 1. A. u coasrt., 2010).

Takum 00pa3om, [Jis BBIPAKEHHOTO aHTH(PUTOPTOPO3HOTO JICHUCTBUS
HE0OXOAMMO BO3JEHCTBHE Ha CIIOpPHl TMATOT€HA 10 MOMEHTa 3apakeHus. Ha
MpaKkTUKE JTO aKTyaJdbHO TIOCJE YOOpKH cenbxo3npoaykiuu. Kpome Toro,
1esecooOpa3Ho  AanbHelee uccienoBaHue 3PHEKTUBHOCTH HETEpMalbHOMN
TUTa3MEHHOM CTPYH C 11eJIbl0 OOPHOBI C OCTAaTKAMH CYXOBO3YIIHBIM MHUILIETHUS Ha
MOBEPXHOCTH CEJIbXO3MPOJYKTOB. DTOT CYXOBO3IYIIHBIA MHUIIETUN B Mpolecce
XpaHEHUS MOXET J1aTh Hayaja0 Pa3BUTHIO OOJIE3HU.

3akirouenme

B nanHoM skcriepuMeHTe ObuTa TOKazaHa A()(PEKTHBHOCTH HETEpPMabHOMN
aproHOBOM IJIa3Mbl MPOTHB CyXOro wMuuenusi ¢Quronatorena. HaGmromganu
nonasieHue pocra KOE mocne Bo3AeHCTBUS HAa MUIICIHUHN, XpaHSIIUHCS OT 2
MecAleB U ¢ 2 ner. BeipaxeHHOCTh aHTHU(YHTaIbHOTO 3(dekra 3aBucena OT
BpPEMEHU SKCIO3UIUH TUIa3Mbl Ha 00beKT. CTerneHb MHruOupoBaHus mpesbimaia 90
% nocne 10 MUH 3KCIO3UIUY.

Takke B [JaHHOM HCCIEIOBAHUM I[IOKa3aHO, 4YTO CIHOpPbI BO30yAUTENs
duTodTOopo3a rubHYT nepen 3apakenreM Ha yamkax [letpu. [ToaTomy, sxcro3utius
MJ1a3MOM 1OJKHA OBITH MPOBEeHA A0 nmpopacTanus cnop. Habntoganu kak uepes 2
4 mocje moceBa, Tak U vepe3 10 u mocie moceBa. CteneHb MHTUOUPOBAHMS

npesbimana 90 % gaxe nocie KPaTKOBPEMEHHOTO BO3JACHUCTBUS B TCUCHUE | MUH.
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Abstract. The relevance of these studies is due to the need to simplify the food
security assessment system. The main objectives of the study were the development
of typological tools and, with its help, the typology of regions in terms of food
balance. Within the framework of these studies, the authors propose to express the
balance of the producing and consumed volumes of food in a more generalized sense
of the balance indicator. The typification of regions was based on positive, zero and

negative values of the balance sheet indicator. As a result of the research, the regions
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of Russia were divided into three types: donors, recipients, and relative self-
sufficient regions. It was found that donor regions have a positive balance and are
“food footholds™; regions with a zero balance of basic food resources have a
minimum value of food security, and recipient regions are characterized by a lack of
production at all or slightly developed, with low socio-economic indicators. For the
main food products (grain, meat and milk), using the Maplinfo 12.0.5 program,
small-scale maps (1: 45,000,000) the food balance of the regions of the Russian
Federation in 2018 were compiled. The spatial differentiation of the food balance of
the regions of the Russian Federation was studied. It was revealed that the regions
of the North Caucasus, Central Chernozem, Volga, Southern Urals, Western Siberia
are traditionally characterized by developed agricultural production. They are major
producers of the bulk of grain, meat and milk. At the same time, it was also revealed
that a number of regions of the Central Federal District, the Northern and North-
Western regions of the European part of Russia, the regions of Siberia and the Far
East are characterized by a lower level of production intensity and, accordingly, have
a low food supply. On the whole, Russia remains a grain-producing power, and
continues to strive for self-sufficiency in meat and dairy products. In conclusion, it
Is noted that this typology of regions can be the basis for the creation of insurance
and mobilization food reserves, where donor regions will take an active part.
AHHOTanMsl. AKTyaJlbHOCTh JIaHHBIX  HCCIICIOBaHHK  OOyCJIOBJICHA
HEO0OXOUMOCTBHIO YIIPOILICHUSA CHUCTEMBI OILICHKH MPOJIOBOJILCTBEHHOM
6e3onacHoctd. OCHOBHBIMU 3aJjladaMU  KCCIICJIOBAaHUS SIBISTUCH pa3paboTKa
THUITIOJIOTHYCCKOIO MHCTPYMCHTApUSA U C €TI0 IIOMOIIBIO THIIOJIOTHA PEIrHOHOB II0
MPOJIOBOJILCTBEHHOMY OanaHcy. B pamkax 3TuX vccienoBaHU aBTOPHI Npejiarator
BBIpaKaTh 0aaHC MPOU3BOANMBIX U MOTPEOIIEMBIX OOBEMOB MPOTYKTOB MUTAHUS
B Oonee 000OIIEHHOM CMBICHIE TOKa3aTenst OamaHca. Tunusamus pPETHOHOB
IpoBOAMIIaCh Ha OCHOBC ITOJOXKHUTCIBbHBIX, HYJICBBIX U OTPHLATCIIbHBIX 3HAYCHUU
OanaHcoBoro mnokasatens. B pe3ynbrate ucciienoBaHus peruoHbl Poccum Obuin

PasaciaCHbl HA TPH THUIIA: JOHOPBI, PCHUIIMCHTBI 1 OTHOCUTCIIBHO CaMOA0CTAaTOYHBIC
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PErHOHBI. Y CTAaHOBJIEHO, YTO PErMOHBI-I0OHOPBI UMEIOT MOJO0KUTEIbHbIN OajgaHC U
ABJIIOTCS «IPOJOBOJIBCTBEHHBIMU IUIAIIAPMAMU»; PETUOHBI C HYJIEBBIM OallaHCOM
OCHOBHBIX IPOJOBOJBCTBEHHBIX PECYPCOB HMEIOT MHUHUMAJIBHOE 3HAYCHHE
MIPOJIOBOJIbCTBEHHOW O€30MACHOCTH, a PETHOHBI-PELUIUEHTHl XapaKTEPU3YIOTCS
OTCYTCTBHEM IMPOU3BOCTBA BOOOIIE WK €1a00 pa3BUTHIM, C HU3KMMH COLUAIBHO-
HSKOHOMHYECKUMU NoKa3areasiMu. 10 OCHOBHBIM NMPOAYKTaM MUTaHUSA (3€pHY, MACY
M MOJIOKY) ¢ rmomomipio mporpammel  Mapinfo  12.0.5 cocraBieHbl
menkoMaciTabubie kapThl (1:45 000 000) mpo10BOJIBCTBEHHOTO OajaHCa PETHOHOB
P® B 2018 romy. WM3yueHa mpocTpaHCTBeHHas  aud@epeHumanus
IPOJIOBOJILCTBEHHOTO OanaHca pernoHoB Poccutickoit deneparnuu. BeisBieHo, 4To
perunonsl CeBepHoro Kaskasa, LlentpanbHoro YepHoszembs, [loBomkss, FOxHOro
Vpana, 3amagnoit CulOupu TpagUIIMOHHO  XapaKTEPU3YIOTCA  Pa3BUTHIM
CENIbCKOXO3IMCTBEHHBIM  MPOM3BOACTBOM.  OHM  SBJISAIOTCA  KPYNHBIMU
IPOU3BOJAUTEIIIMU OCHOBHOM MaccChl 3€pHa, Msca W Mojoka. IIpu stom Taxxke
BBISIBJICHO, 4YTO Uil psAna peruoHoB lleHTpanbHOro deaepanbHOro OKpyra,
Cesepnbix 1 CeBepo-3amaHbIX PETHOHOB €BpoIieiickoi yactu Poccun, pernoHoB
Cubupu u JlanpHero BocToka xapakTtepeH 0ojiee HU3KUH YpOBEHb HHTCHCUBHOCTH
NPOU3BOJICTBA W, COOTBETCTBEHHO, HMEIOT HHM3KYIl0  00ECIEeYeHHOCTh
MPOJOBOJILCTBUEM. B 11esioM Poccust octaercs: 3epHONPOU3BOISIIIECH JIEpKABOU U
MIPOJIOJIKAET CTPEMHUTHCS K CAMOOOECTICUEHHIO MCOM U MOJIOYHBIMH TPOAYKTaMHU.
B 3akiroueHne OTMedaeTCs, YTO [JaHHAs TUIIOJOTUS PETUOHOB MOXKET CTaTh
OCHOBOHM JUIsl CO3JaHUSl CTPaxOBBIX M MOOWMIIM3AIMOHHBIX MPOJAOBOIBLCTBEHHBIX
PE3EPBOB, B KOTOPBIX PETHOHBI-TOHOPHI IPUMYT aKTHBHOE YYaCTHE.

Key words: food security, food balance, balance sheet, region, territorial

differentiation, donation, recipient, relative self-sufficiency

KaroueBble cJIoBa: IIPOJIOBOJILCTBEHHAS 0€e30I1acHOCTbD,
ITPOJIOBOJIbCTBEHHBII Oaianc, Oaianc, PETHOH, TepPUTOpHATIbHAS
muddepeHanys, MO’KEPTBOBAHUE, TOJTy4YaTeb, OTHOCHUTEJIbHAS
€caM0O00ECIICYEeHHOCTb.
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1. Introduction

Each country cares about preserving its sovereignty and the right to an
independent foreign policy without external dictates, while striving for the food self-
sufficiency in key food products [1]. For any country, regions play a significant role
in solving the problem of food security. [2;3].

The territorial differences that have developed in Russia in terms of
opportunities, the scale of production in the regions of the country, the placement of
productive forces in them, affect the differentiation of the structure of the food
sector, its results and, as a consequence, the irregularity of food consumption, giving
rise in turn to the problem of the food supply at the regional level. At the same time,
emerging new economic conditions from a functional position for the food system
of the state only reinforce this problem, since the development of the country's
regions is often characterized by instability and disequilibrium, violation of the
scientifically based criteria for the territorial organization of industries, insufficient
elaboration of issues of adaptation to changing market conditions [4].

The specifics of the problem of food security have been studied and continue
to be studied by many domestic researchers and specialists in related fields of
sciences: L.l. Abalkin, V.G. Agaev, E.N. Antamoshkina, |.V. Bumbar,
A.Yu.Volkov, M.S. Donskova, N.A. Ermolina, V.A. Ivanov, M.V.Kandelya, A.A.
Lysochenko, R.E. Mansurov, V.N. Ryabchenko, V.V. Terentyev, P.S. Yunusova,
L.L. Pashina and others. [5-15]

The author of this study notes that the above-mentioned works and a number
of other unmentioned works have a "hidden" challenge to geographical sciences,
leaving a reserve for establishing topological and typological differences, possible
division into food clusters, territorial "growth zones" and establishing boundaries
between them. However, the "nature" of the formation of food clusters and territorial
"growth zones" has not yet been studied by geographers. But at the same time, the
prerequisites for identifying the territorial differentiation of the level of self-

sufficiency in food by regions were still undertaken by R.V. Filippov, N.V.
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Rogovskaya, S.A. Rodomanskaya [16; 17; 18]. In their research, they prefer the
geographical approach, assuming that it contributes to the creation of optimal
models of the territorial organization of the supply of food products to the
population.

The author of the article comes to a consensus that the wide range of food
security issues under consideration dictates the need for systematization and
structuring of a large accumulated experience in the study of food security. Since
there is a need to find methods and ways to smooth out those interregional
differences that differentiate by territory, while developing a policy for solving the
food problem and corrective measures not to one territorial entity, but to their group.
In other words, there is a need to identify a group of regions with similar features of
the food problem and create typological groupings, leaving in this case "the field of
activity™ in the competence of geographical sciences. Since their task is not only to
study and analyze, but also to structure and systematize the way in which decisions
taken in the political, economic and business sphere are in accordance with territorial
features.

To the Russian Federation food security is a system of mutual
complementarity of its regions that produce and consume food with different annual
balances of these processes, and as a whole bring together a nationwide positive
balance.

The country's food security lies not only in the efficient production of the
volumes of food necessary for consumption, but also in the correlation of the
geography of production and consumption processes [19]. The geography of food
security has not yet taken shape in the family of geographical sciences as a separate
direction. Although it can be noted that the geography of food consumption has
already emerged as a separate area of social geography, as evidenced by the work of
S.Y. Kornekova [20; 21]. The geography of food security connects two directions:
the geography of production and the geography of food consumption.

The scientific novelty of the presented research lies in the combination of
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these two directions in a single format of the geography of food security.

The practical significance of the proposed methodology lies in its possible
application as a more generalizing element (without considering more detailed
indicators) of food security monitoring system in the Russian Federation, the
creation of which is provided for by Presidential Decree No. 20 of January 23, 2020
"On the approval of food security Doctrine of the Russian Federation™ [24].

2. Models and Methods

The main purpose of this study is to identify the features of the territorial
organization of food security in Russia as an interregional balance of food
production and consumption. The goal-oriented tasks are as follows: 1)
simplification of tools in the implementation of typological generalizations that
allow to develop a policy for solving the food problem and corrective measures
simultaneously for a group of territorial objects; 2) the proposal of a formula for
calculating the balance indicator of the region's food supply; 3) typification of
Russian regions based on quantitative values of the balance sheet indicator into
donor regions, recipient regions and regions with relative self-sufficiency.

The methodological basis of the research was a systematic approach in the
unity of philosophical, general scientific and geographical methods in order to
analyze the spatial dynamics of food security for key food products in the regions of
the Russian Federation. The materials of the Federal State Statistics Service and the
Unified Interdepartmental Information and Statistical System on the development of
the food system of the studied regions for 2018 were used as the main sources of
information [22; 23]. Statistical information was processed in the context of the main
types of agricultural products of crop production (cereals and legumes; vegetables
and melons) and animal husbandry (meat, milk, egg). Within the framework of this
article, research is presented on three main food products: crop production - grain,
and livestock products - milk and meat.

The dialectical method of research, as a philosophical method, acquires a

completely geographical form of the duality of the geography of food security. The
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dialectical correlation of two territorial-differentiated processes of food production
and consumption determines the essence of a new geographical direction that may
later find expression in the content of cartographic material. The cartographic
method of research is implemented in cartographic works that visually complement
the scientific explanation.

To assess the territorial differentiation of Russia's food security, a balanced
indicator of the region's food supply was introduced, which is defined as the degree
of optimality (balance) of food production and consumption volumes in a more
generalized sense.

This indicator was considered at the level of positive, zero and negative
values. The basis for calculating the balance sheet indicator was the author's
selection of four main indicators: 1) the total volume of agricultural production
(agricultural raw materials, semi-finished products and finished products) for all
types of farms in the region (district) in question (million tons, 2018); 2)
consumption of this product by the region (district) (million tons, 2018); 3) available
stocks of this product in the region (district) at the beginning of the year (million
tons, 2018) and 4) the available stocks of products in the region (district) at the end
of the year (million tons, 2018).

In formula 1, the balance indicator of the region's food supply is positive only
if the volume of food production and carry-over food stocks at the beginning of the
year exceed the actual needs of the population of the region and carry-over stocks of
food at the end of the year. In the other two cases, formula (2) can take zero and
negative values, respectively.

PRODUCTION + STOCKSp > CONSUMPTION + STOCKS; @
or

PRODUCTION + STOCKS,- CONSUMPTION —STOCKSe >0  (2),
where stocks, — stocks of food at the beginning of the year; stocks. - stocks of

food at the end of the year
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In formulae 1 and 2, the production was taken into account as the main source
of food, and the consumption was the main channel of its use. The actual volumes
of agricultural products produced were taken into account for all categories of farms:
agricultural organizations (large, medium, small, subsidiary), households of the
population (horticultural, livestock, dacha plots of citizens in rural and urban areas)
and peasant farm economy. Also, the stocks of agricultural products at the end and
beginning of the reporting period were taken into account, the availability of which
Is considered as an opportunity for the region to provide its population with food
before the start of the new harvest.

The smallest unit of analysis was the region of the Russian Federation — as a
geographically integrated and industrial and economic complex that has the ability
to produce agricultural products based on favorable climatic and resource
conditions. Further, the balance indicators of the regions made it possible to assess
and determine the food balance for the district, and then for the whole country.

The quantitative values of the balance indicator, reflecting dynamically
variable changes in the selected indicators as the basis for its calculation, made it
possible to divide the regions of Russia into areas of three main types: donors,
recipients and relatively self-sufficient regions. The total volumes of food
production and consumption with their available mobilization reserves were used
for detailed characterization of the main types of allocated areas.

The areas of donors have a positive balance between production and
consumption of basic food resources. Donors are located in agricultural regions.
Their production capacities tend to the agro-climatic potential of the territory. In
general, their territories, as a rule, occupy a leading position in the production of any
agricultural products and are distinguished by a high level of food security, since
they produce food products in excess of their norms of domestic needs, and the
surplus can be sold to other regions of Russia. For this type of regions, simple and
expanded food production takes place on the basis of innovative implementation and

development of the main branches of the agro-industrial complex. Here, agriculture,
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as a key type of economic activity, is formed in conditions of the greatest agricultural
development of the territory, which in turn are characterized by a wide variety of
types of enterprises (agricultural holdings, large agricultural organizations,
collective farms, LLC, SEC, PFE and sole proprietors), the formation of which is
due to the peculiarities of the economic and geographical location. The level has a
wide industry specialization. The agricultural holdings and large agricultural
organizations of this level develop a complete food production chain — from the
production of agricultural raw materials to the production of finished food products.

The formation of areas of relatively self-sufficient regions is due to the zero
balance of basic food resources. Such regions have an agrarian-industrial orientation
and average conditions for the introduction of agriculture. Having no stocks of
products, these regions are slightly dependent on the import of products. Areas of
this type occupy intermediate positions between donors and recipients and have
equally likely positions to occupy the position of one or another type due to changes
in the selected indicators up or down.

The formation of areas of food recipients is due to the negative balance
between production and consumption of certain types of products. To a greater
extent, these regions are distinguished either by the absence of agricultural
production at all, or by extremely poorly developed, as well as by low socio-
economic indicators. Basically, these regions consume more than they produce, and
literally "survive" by importing food, not to mention the existence of available stocks
and their exports. The territories of recipients, for example, may include territories
of extensive anthropogenic impact with irreversible processes in natural and
economic systems, highly urbanized territories or northern areas that combine both
territories with a denser population density, with a high degree of concentration of
large industry, urban development, and territories with mining and industrial land
use and land use based on the traditional nature management of the indigenous

population.
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3. Result and Discussion

Structural and geographical issues of food security are presented by the author
in a series of works on the Earth sciences [17; 18; 25]. This article is the final exit to
the level of practical generalizations, which is implemented using a simplified
typological toolkit based on the interregional balance of food production and
consumption. Within the framework of these studies, all the presented numerical
values for the characteristics of the regions were obtained by the author.

The territorial differentiation of Russia's food security is largely determined
by the regional contrast of food processes: production and consumption. At the same
time, the smoothing of interregional differences in food consumption is carried out
through the national system of its distribution.

The values of the balance indicator calculated for 85 regions reflected, on the
one hand, a significant spread in the range of values and in the whole country, and
on the other hand, a high correlation dependence of the selected indicators on the
final result of the food balance. According to the calculated values of the balance
indicator, three types of areas on the territory of the Russian Federation (donors,
recipients and relatively self-sufficient) corresponding to the actual level of food
security in 2018 were identified. At the same time, the entire food system within
Russia is considered as a set of identified areas that have certain volumes of food
production and consumption, and the share of the region's involvement in the
reduction of the food balance in the whole country.

The results of the research indicate that food security for the main food
products selected for the study (grain, milk and meat) in Russia develops unevenly.
In general, there is a surplus of grain in the country, which allows to exceed the
needs of the Russian population by 5.5 times, but at the same time there is a small
shortage of meat and dairy products (a negative food balance, a shortage of meat is
4% and milk is 7%). Calculations have shown that 72 donor regions have a positive
grain balance in the country, which accounted for more than 97% of Russian grain

production (table 1, fig.1).
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Table 1
Indicators of the main volumes of production and consumption of cereals

and legumes by federal districts in 2018 (in farms of all categories)

— — Surplus (+) and
2| 82| stocksatthe |>Ocksa deficit () of
2 < | B2/ beginning of the the end of { the balance of
Federal subjects S8 | ES i the year, [Type :
S= | 3= year, (million (million production and
Y— [ = -
S Z | 8E tons) consumption of
T=]o= tons) products
The Russian Federation | 112,9 | 24,5 71,3 90,7 D 5,5 times
Central Federal District )
(CFD) 31,8 4,1 17,1 19,2 D 7,7 times
North-Western Federal D .
District (NWFD) 0,75 0,4 1,4 1,3 1,8 times
Southern Federal District D .
(SthFD) 35,8 4.4 15,0 17,4 8 times
North Caucasus Federal D .
District (NCFD) 13,3 1,9 5,8 6,7 6,9 times
Volga Federal District D :
(VFD) 30,6 7.4 19,6 24.6 4 times
Ural Federal District D .
(UFD) 6,7 6,7 4.4 5,4 3,8 times
Siberian Federal District D .
(SHFD) 15,7 4,2 13,2 15,5 3,7 times
Far Eastern Federal D .
District (FEFD) 0.76 | 03 0.6 0,6 2,5 times

“Type of territory in terms of food balance (D — donor; RSS — relatively self-
sufficient; R- recipient)

Source: [Compiled by the author]
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- = -
Conventions:
Food balance (FB) of regions, 2018 year
Production and consumption of grain crops and legumes, million tons, 2018 year

Donor regions (FB > 0) I l B B
[ Regionswithrelatively self-sufficient (FB=0) More 12 12101 55 1081 861 641 421 m= 20 production
:’ Recipient regions (FB <0) . More 2 =] 215 B4 BHoge0s  =moe90 - consumption

Figure 1. Food balance of grain crops and leguminous regions of the Russian

Federation Source: [Compiled by the author]

In these regions, the leader among all cereals is spring and winter wheat,
which occupies 34.8% of the total area for cereals in 2018. The next is barley
(10.4%), oats (3.5%), legumes (3.5%) and corn (3%).

For the donor regions of the Southern, Volga and Central Federal Districts,
one of the reasons for the high production indicator is their grain specialization with
a total grain share of 70-80% and a high return on the cultivated area. In terms of
grain production, regions of this type are united mainly by the predominant extensive
agricultural land and fairly highly developed agricultural production. Among the
donor regions, there are regions that combine low consumption over production and
high export potential. These are 8 regions, including guarantors for Russia for the
production and export of grain, such as the Krasnodar Krai (12% of the total Russian
production), the Rostov Region (10.4%), the Stavropol Krai (9.8%), the Saratov
Region, the Voronezh Region, the Volgograd Region, the Kursk Region and the
Altai Krai. These regions are the largest donors for Russia, in terms of production

capacity, exports and the possibility of providing food aid to other regions.
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All the rest of the 13 regions, which make up about 3% of the total Russian
grain production, were classified as recipients. For them, the main recipient factor
in grain production is that these are mainly the territories of the northern regions,
low-land and densely populated territories, where the introduction of agriculture due
to unfavorable climatic conditions is difficult or extremely poorly developed. These
include: the Arkhangelsk Region, the Vologda Region, the Kamchatka Krai, the
Komi Republic, the Republic of Karelia, the Magadan Region, the Sakhalin Region,
the Chukotka Autonomous District, the Republic of Tyva, the Republic of Sakha
(Yakutia), the Kaliningrad Region, as well as the federal cities of Sevastopol and St.
Petersburg.

Several regions with high productivity have already been observed for the
production of meat and milk. The positive balance in the production of meat products
Is brought together by 28 donor regions with a specific weight of 66.5% of the total
Russian volume. Among them, a large group of donor regions is concentrated in the
Central and Volga Federal Districts with the largest share of production of 38.2%

and 20.4% of the total Russian volume, respectively. (table 2, fig.2).

Table 2
Indicators of the main volumes of production and consumption of meat and
meat products ((in slaughter weight) by federal districts in 2018 (in farms of

all categories)

Surplus (+) and
ey c @ Stocks at e
§8 |28 Stocks at the the end of deficit () of the
Federal = = o = - x balance of
. S5 ES beginning of the the year, | Type .
subjects 3= > .= - A production and
o= 2 = | year, (million tons) (million .
= G 'E tons) consumption of
~ O —=
products
RF 10,6 11,1 0,86 0,91 R -4%
CFD 4,2 3,2 0,20 0,27 D 24 %
NWFD 0,72 1,1 0,06 0,05 R -32%
SthFD 1,0 1,2 0,08 0,07 R - 17%
(NCFD 0,68 0,62 0,04 0,04 RSS 0,9 %
VFD 2,23 2,13 0,2 0,2 D 10 %
UFD 0,75 0,86 0,08 0,08 R —12%
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SbFD 1,0 1,2 0,10 0,13 R -16%

FEFD 0,13 0,62 0,07 0,06 R -79%

“Type of territory in terms of food balance (D — donor; RSS — relatively self—
sufficient;  R- recipient)

Source: [Compiled by the author]

L

' | _ S

| S—
o 450 km

Food balance (FB) of regions, 2015 year Conventions:

Production and consumption of meat and meat products (in slaughter weight), million tons, 2018year
:l Donor regions (FB > 0) . .
More2 215 B L4s1 B 09905  mmm 0490 - produgtion,
[ ] Regions with relatively self sufficient (FB - 0) e
] Beom oms (FB < 0 B oo B e Sowes o 00 - sonsumption

Figure 2. Food balance of meat and meat products (in slaughter weight)

of the regions of the Russian Federation [Compiled by the author]

For this type regions the poultry meat predominates in the structure of
production of all types of meat - 47.2%. The remaining recipient regions (57 regions)
with a negative food balance are characterized by an excess of consumption
indicators over meat production indicators. For example, federal cities — Moscow,
St. Petersburg and the Moscow Region - stand out from the territories with an
increased consumption index, as combining the lack of established production and
a high demographic burden.

The high milk productivity is observed in 40 donor regions, which together
accounted for 21% of the total Russian volume. Of the donor regions, the regions of
the Volga (9.4 million tons), Central (5.7 million tons) and Siberian (4.3 million

tons) federal districts show the greatest dynamics in providing milk, which
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amounted to 30.7%, 18.6%, 14% of the all-Russian production volume, respectively.
(table 3, fig.3). There is a status of recipients of milk production in 35 regions of
Russia. The regions of the Far Eastern Federal District have the lowest milk
production indicators. For example, the volume of milk production in the Magadan
Region amounted to 6.1 thousand tons, in the Jewish Autonomous Region 9.1
thousand tons, in the Kamchatka Territory 20.9 thousand tons, in the Khabarovsk
Territory 26.6 thousand tons. While the indicator of consumption of dairy products
in these regions exceeds 2-6 times.

Table 3

Indicators of the main volumes of milk production and consumption from

all types of animals by federal districts in 2018 (in farms of all categories)

— c o Surplus (+) and
5 § 2 § Stocks at the Stocks at the deficit (-) of the
Federal = = o = - end of the « balance of
) S5 E S5 beginning of the - Type )
subject 3= > = - year, (million production and
S = 2= year, (million tons) tons) consumption of
a E S E ption o
~| O products
RF 30,6 33,0 1,7 1,6 R 7%
CFD 57 7,9 0,44 0,42 R —28%
NWFD 1,8 3,6 0,14 0,16 R —49 %
SthFD 3,6 3,5 0,15 0,15 RSS 0,2%
NCFD 2,6 2,3 0,09 0,08 D 14 %
VFD 9,4 7,8 0,46 0,46 D 21 %
UFD 1,9 2,5 0,14 0,13 R —22%
SbFD 4,3 4,0 0,2 0,2 D 7%
FEFD 0,97 1,2 0,06 0,03 R —16 %

“Type of territory in terms of food balance (D — donor; RSS — relatively self—
sufficient; R- recipient)

Source: [Compiled by the author]

Within the framework of these studies, in general, it is worth highlighting that
the areas of the donor regions have a pronounced agricultural specialization, export-
oriented policy, developed transport and business infrastructure, innovative
introduction into agricultural production. The specialization of these regions is based

both on commodity balanced production of products and on the processing of
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valuable consumer properties of agricultural crops. The agriculture, as a key type of
economic activity, is formed in conditions of the greatest agricultural development
of the territory, which in turn are characterized by a wide variety of types of
enterprises (collective farms, limited liability companies (LLC), agricultural
production enterprises (SEC), peasant farm economy (PFE) and sole proprietors
(SP)), the formation of which is due to the peculiarities of the economic and

geographical location.

Food balance (FB) of regions, 2015 year Conventions:

[ Donorregions B = 0) B =
[ ] Regions with relatively self-sufficient (FE = 0) Mere 2 s EE Lo 005 mm 0450 - produgtion
[ ] Resipisnt regions (FB < 0) . Moez B 215 B 1491 BEHosos = 0,490 - consumption

Production and consumption of milk from all types of animals, million tons, 2018

Figure 3. Food balance of milk from all types of animals in the regions

of the Russian Federation Source: [Compiled by the author]

While the recipient regions are territories of extensive anthropogenic impact
with irreversible processes in natural and economic systems, highly urbanized
territories or northern areas that combine both territories with a denser population
density, with a high degree of concentration of large-scale industry, urban
development, and territories with mining land use and land use based on the
traditional nature management of the indigenous population. Due to the extremely
low agroecological potential of the lands and permafrost, very low self-sufficiency

rates for all food products are observed for these areas [17, 26; 27; 28].
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4. Conclusion

In conclusion, it is worth noting that the balance indicator proposed by the
author demonstrates the degree of balance of producing and consuming food
products, taking into account the available stocks of products at the beginning and
end of the year, and can become the main generalizing indicator in the all-Russian
food security monitoring system. This indicator allows us to establish correlations
of production processes (production and consumption) with the zonal-sectoral
differentiation of territories and their different levels of socio-economic
development.

In the course of these studies, the type of region and the level of food self-
sufficiency were determined for each food product, both the region itself and its
share in the total volume of production and consumption of agricultural products in
the country. There are also regions that act as locomotives of food growth and strive
to produce as much food as possible, and those regions that need serious state
support and are focused at least on increasing the incoming food from donors. In its
turn, it makes it possible to determine the production load on the donor regions and
the number of recipient regions for the state, whose territories as a whole pose the
greatest threat, since they entail an increase in the state's dependence on food
supplies from outside.

From the national federal positions, this typology of regions can be the basis
for the construction of such a food supply system, which will eliminate food
asymmetry in the level and quality of life of the population of territories, overcome
the "automation" of territories with competitive types of resources, remove
contradictions in the strategic interests of territories and exports, overcome the
negative trends of economic development in a number of territories and, through the
development of the potential of territorial cooperation, ensure the spread of
economic activity from donor regions to recipients. The formation of a network of
food clusters as tools for resource mobilization for dynamic economic growth,

increasing competitiveness and diversification of the regional economy based on
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mechanisms for managing the interaction of regional industries can act as a system-

forming priority direction for the development of the food system at the regional

level.
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AHHoOTanusA. B cTaTbe paccMaTpuBaIOTCS OCHOBHBIC XapaKTEPUCTUKU arpapHOTo
cektopa KBeOeka m ero poiap B SKOHOMHUKE MOpoBUHIMHU. Ocob0oe BHUMAaHHE
yAeaseTcss IporpaMmaM, CBS3aHHBIM C  JKOJOTHMYECKHM  COIPOBOXKICHUEM

CEIbCKOXO035MCTBEHHOT'O IMpoOu3BOACTBA.
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Abstract. The article discusses the main characteristics of Quebec agricultural
sector and its role in the provincial economy. Particular attention is paid to the
programs related to environmental support of agricultural production.

KmroueBnle ciioBa: Kanajna, cenbckoe xo3s1cTBO, KBeOek, CellbCKOX03sIMCTBEHHAS
nepenuck Kananet 2021 roma, 3KOHOMHYECKHE TIOKA3aTENIM, 3KOJIOTHYECKOE
COIIPOBOXKACHUC CEJILCKOXO3SIUCTBEHHOTO IMPpOMU3BOACTBA

Keywords: Canada, agriculture, Quebec, Canada's 2021 Census of Agriculture,

environmental support of agricultural production

B ornwume ot apyrmx mpoBuHIME KaHambl CONMAIbHO-3KOHOMHUYECKOE
pa3BUTHE CEJIBCKOTO XO03skicTBa B KBeOeke MU0 0COOBIM IyTeM, 4YTO OBLIO
OOyCTIOBIIGHO  COXPAaHEHHEM TMEPEKUTKOB  (PAHIY3CKOTO CEHbOPHAIBLHOTO
3eMJIeBIaieHus. ToBapHOE 3eMIyie/ieNiue TOMYYMiI0 3aMETHOE Pa3BUTHE JIHUIIb BO
BTOPOW TIOJIOBHHE TMPOILIOTO BEeKa, B CBSI3U C OOIIMM SKOHOMUYECKUM MOTHEMOM,
aKkTUBU3anued denepanbHO W O0COOCHHO (DpPaHKO-KaHAICKOH HSKOHOMUYECKOM
nonutukd. CeHbOpHAbHAS CHUCTeMa Oblla HWHCTUTYIMOHAIBHOH  (opMOii
pacmpezeneHus 3eMiu, GopMUpYoIIel CEHLOPUH, IPU KOTOPOH TPHUHAIJICKABIIIHE
KOPOJIFO 3€MJIM PacCHpelesUICh MEXKIY CCHbOPAMH, MPEICTABISIOIMINMU 3HATh,
KaTOJMYECKOE  JIYXOBEHCTBO,  BOCHHBIX  O(HIIEpOB W  TpakIaHCKUX
aaMuUHUCTpaTopoB. beuio chopmupoBano okono 220 cenbopuit. OHU OXBATHIBAIH
MPAKTUYECKA BCE HACEIICEHHbIE paloHbl 1O 00ouM Oeperam peku CBSATOTO
JlaBpenTus (St. Lawrence River) mexay MonpeaiieM u roponom Keebek, a Takxke
nonunsl [onsep n Pumense (Chaudiere and Richelieu Valleys) u npoctupanuce
no moayoctpoBa I'acme (Gaspé Peninsula). Cenbopuu AETWINCh Ha YYacTKH,
KOTOpBIE MPEAOCTABISUINCH B apeHIIy KPECThsHAM, OOS3aHHBIM IIATHTH OOPOK H
BBITIOJTHATH JApyrue (eomanbHble MOBUHHOCTUA. YYAaCTKH CEHBOPHH MPEICTABIISIH
JUTMHHBIC TPSMOYTOJBHBIC ITOJIOCHI. Y YaCTKH 36MJIM CEHhOpA OOBIYHO CaBAJINChH B
apeH/ly Ha OCHOBAaHWH JIOJKHBIM 00pa30M HOTapHaIbHO 3aBEPCHHOT0 KOHTpakTa. B

1935 roay npaButenbcTBO KBebeka coznano Komuccuio mo oOpaTHOMY BBIKYITY

417



MeskTyHapOJHBIH KYpHA IPHUKIIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

cenpopuanibHOi peHThl (Syndicat national du rachat des rentes seigneuriales —
SNRRS) B mombiTKe pa3 M HaBCerjaa MOKOHYUTh C CEHbOPUAIBHOW CHUCTEMOM.
[locnennuii miatex MyHUIIMIAIUTETOB B 3TY KOMUCCHUIO ObLI npou3seneH B 1970
roay [1].

Xots mo miomaan KBeOGek 3aHUMAET Cpeld KaHaJICKUX PETHOHOB BTOPOE
Mecto nocne HynaByta (15,4% ot obwmel mnomanu Kanaasl), nuis HEOOIbLION
MPOIICHT BceX 3eMelib B KBebeke (MeHee 2% oT 001116 1I0111a11) HCTI0JIb3yeTCs TSt
CeJIbCKOX03AMcTBeHHON nesaTrenbHocTH. Ceromus 80% ceIbCKOXO3SIMCTBEHHOTO
MPOU3BOJICTBA COCPENOTOUYCHO B jgojinHe Csitoro JlaBpeHTHs, B OCHOBHOM Ha
MomnpeanbCkoi paBHUHE (30HE CMEIIAHHBIX PABHUHHBIX JIECOB).

B KBeOeke kak B 11€JI0M U ISl arpapHOTO CEKTOpa COXPAaHSAETCS TCHJICHITUS
coKparieHus yucia Gpepm u ykpynHeHue ux pasmeposn. [lo nepenucu 2021 roxa B
POBUHIIMU HacuuThIBaJIOCh 29 380 dhepm (15,5% oT uncna Bcex KaHaJICKUX Gepm),
4yT0 Ha 76% MenbIe o cpaBHeHUto ¢ 1956 rogom. I[lpu atom cpeauuii pazmep Gepm
yBenuuuiics Ha 102% no 107 ra. OnHako 3a MOCAeIHUE TATh JIET MOXXHO OTMETHUTh
«YMEpPEeHHOEe» U3MEHEHHEe 3TUX Mokazarenei (puc. 1).
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Pucynok 1. /laHHBbIe IO YNCJIEHHOCTH U cpeaHeMy pa3mepy ¢epm B KBeOeke B

1956-2021 rr. Hcmounux: Cocmasneno no oannuim Statistics Canada.
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3HaunTeNbHas YacTh GepM CHEIUaTU3UPYyETCs Ha MPOU3BOJICTBE MOJIOKA U

MOJIOYHOU MMPpOAYKIHH, ITPOU3BOACTBC CBUHUHBI, ITPHU 3TOM JOJIA KBEOCKCKHUX (bepM

JAHHBIX crienuanu3anuii coorBeTcTBYEeT 47% u 42% oT o0uiero 4ucia Xo3sUCTB

stux crenuanu3anuid B Kanage. CylecTBeHHbIE O3ULIUM Y TTPOU3BOAUTENICH COU U

KyKypy3bl. HaubGonemas nons ¢epm B Ksebeke (19,8% oT oOmero umcna)

3aHUMACTCA IIPOU3BOACTBOM KIICHOBOI'O CHpPOIIA. Cne):[yeT TaKXXC OTMCTUTH, YTO,

XO0TA 4YHMCICHHOCTD (bepM B KBeOeke mo IMPOU3BOACTBY FOJIY6I/IKPI N KIIIOKBBI

HE3HAaYuTENbHA, UX JI0JI1 COOTBETCTBYET 26,5% 1 37% ot ol1iero uncna Gepm 3Tux

cnienuanuzaiuit mo crtpane (Tabm. 1).

Tadoauuna 1. Yuciaennocts u cnenuaanzanus pepm B Kpedexe (2021 r.)

Crnenunaauszaunus gpepm KoanuectrBo % 0T 00111ero % ot unciaa pepm
(¢epm yuciaa pepm B JAAHHOM
KBebeke cnemuaJn3anmum B
cTpaHe
[TIpou3BOACTBO MOJIOKA U 4 422 15,1 47,0
MOJIOYHOM MPOTYKIIMHT
[Tpou3BOCTBO TOBSIAMHBI 2 395 8,1 6,0
[Tpou3BoICTBO CBUHUHBI 1276 4.3 42,3
[Ipou3BoACTBO MsICa NITULIBI U 913 3,1 17,2
SIULL
OBIIEBOJACTBO M KO30BOJICTBO 628 2,1 17,6
[IpousBoaCTBO MHOM 1789 6,1 11,3
MPOIYKIIMH )KUBOTHOBOJICTBA
[Ipou3BOCTBO MACIIMYHBIX U 5160 17,6 7,9
3€pPHOBBIX KYJIbTYD, B T. U.:
MIPOU3BOJICTBO COU 2518 86 214
MIPOU3BOJICTBO KYKYPY3bI 1434 4.9 270
OBOIIIEBOACTBO U 1233 4.2 24,3

0ax4eBOICTBO

419




MeskTyHapOJHBIH KYpHA IPHUKIIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

BripamuBanue GppykToB u 1470 50 20,7
OpPEXOB, B T. U.:
MIPOU3BOICTBO FOJTYOUKH 991 34 26,5
MIPOU3BOJICTBO KITFOKBBI 85 0.3 371
Tennu4Hoe MPOU3BOICTBO, 1192 4,0 22,7
MMMTOMHHUKOBOJICTBO,
LIBETOBOJCTBO
[Tpou3BOICTBO MHBIX 8902 30,4 29,2
CEIIbCKOXO03SHCTBECHHBIX
KYJIBTYp, B T. U.:
- IIPOU3BOACTBO KJICHOBOTO 5812 19,8 91,3
cupora
Bcero 29 380 100

HUcemounux: Cocmasneno na ocnoge oannwix u3 [2]

KBebek npogomkaer muauposaTh B KaHaje mo 4uCIeHHOCTH JOMHOTO CTaia:
Ha €ro J0JI0 npuxoautcs 36,5% oT o0IIero KoJIMYecTBa IOMHBIX KOPOB B CTpaHe.
B KgebGeke Takke 3aperucTpupoBaHO OOJbINE CBUHEH, 4YeM B JIHO00M Jpyroit
npoBuHIIUU: 29,6% 0T 00111eT0 KOJuYecTBa ATHX )KMBOTHBIX B Kanane. 3a Keebexom
BIUIOTHYIO cieaytoT Onrapuo (27,9%) u Manurto6a (23,7%) (Ta6:x. 2).

KBebek — ouH 13 KpyImHEHIITNX MPOru3BOAUTEICH JUKON TOJIyOUKH B MUPE U
3aHMMaeT 1-MecTO MO KOJMYECTBY IUIONIANeH IO BbIpAlllMBaHUE TOJYOMKH B
Kanane (40,9% ot obmiero o ctpane). bonbias 4acTh yposkasi BHIpAIIUBAETCs B
pernonax Careneii-Jlak-Cen-XXan (Saguenay—Lac-Saint-Jean) u Kor-Hop (La
Cote-Nord), Onaromapst ux OJaronmpusITHOMY KiauMmary. ExkeromHslii yposkait
ronyOouku B KBeOeke 0ObIYHO MpeBHIIAET 45 ThIC. TOHH.

KBebex 3aHmmMaeT BTOpO€ MECTO B MHpPE IO TPOU3BOJICTBY KIIFOKBBI
(cnpasouno: wumam Buckoncun 6 CIIIA ocmaemcs pecuonom Nel no evipawueanuio
KII0K8bl 6 Mupe) U 1-MecTO MO BEJIMYMHE YYaCTKOB JJISl BBIPAIIMBAHUS KIIOKBHI B
Kanane (58% ot oOmero mo crtpane). B KBeOGeke MNpou3BOJACTBO KITFOKBBI
ocyliecTBisieTcs: B 6 peruoHax, ogHako 60 u3 85 KIIOKBEHHBIX ()epM HAXOJATCS B

pernone Llentp-mro-Keebex (Centre-du-Québec). KmrokBa cumrtaeTcss omHMM u3
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(¢arMaHckux NOpoAyKTOB peruoHa. Ilo Mepe pa3BuTHd TPOU3BOJCTBA
YBEIMYHUBAETCS YUCIIO OUYUCTHBIX COOPYKEHUM JJI NEPepadOTKU U 3aMOPaKHUBaHUS
KIIFOKBBI, YTO TaK)Xe SIBISETCSA 3JEMEHTOM, CIOCOOCTBYIOLIMM 3KOHOMUYECKOMY
Pa3BUTHUIO PETUOHA.

Taoauua 2. JInaupywomue no3uliMu cejibxo3npoussoaureneii Kpeodeka

Krnenosslii cupon B 2022 r. B KBebeke npousseneHo 91,6%
Bcero o0beMa KJIeHOBoro cuporna Kanas
(73,9% MupoBO# MPOAYKIIMN)

KirrokBa KBebek 3annMaer 1-mMecTo o KOJIMYECTBY
MOCEBHBIX IJIONIaeH noj KitokBy B Kanane
(58% ot oOmrero mo crpane)

lNony6uka KBeOek 3aHnMaeT 1-mMecTo Mo KOJIMYECTBY
MOCEBHBIX IJIOMIAJEH 1Mo roJyonKoil B
Kanane (40,9% ot o0riero mo ctpane)

TloromoBre MOJIOYHOTO cTaza KBeOek 3annmaer 1-MecTo 10 YNCI€HHOCTH
noitHoro ctana (36,5% ot uncna JOHHBIX
kopoB B Kanane)

TloromnoBre cBUHEN KBeOek 3anumaer 1-MecTo 110 ITOTOJIOBBIO
(29,6% oT 0011IeTO KOJINUECTBA CBHHEH B
Kanane)

HUcmounuk: Cocmasneno no dannwim Statistics Canada

Camblii 3HAKOBBIN TMPOAYKT — 3TO, KOHEYHO, KJIECHOBBIM CHPOM, KOTOPBIi
IpoJIoJKaeT mpuHocuTh KBeOeky BcemupHoe npusHanue (B 2021 roay npoBUHITUS
AKCHOPTUPOBAja KIEHOBOTO caxapa U CUpoIlla Ha cyMMYy nopsaka 570 MIIH J0JI.).
KiieHoBBIH cHpOTIT - CHMBOJ OOTAaTOTO CEMbCKOX03sICTBEHHOTO Hacneans Ksebeka.
Exxeromgno B KBebeke mpousBoautcs okosio 90% ot ob1miero oobseMa mpou3BOACTBa
KJICHOBOTO cupora B cTpaHe (okosio 74% mupoBoil nmpoaykiuu). KieHoBbIl cOk
MepeceeHIIeB HayYIN JOOBIBAaTh UHACHIIbI, KOTOPbIE IPUMEHSIIM €r0 B KaUeCTBE
TOHU3UPYIOIIEro HanmuTka. KBeOEKCKHE KPECThSHE HCIOJIb30BAIM MPOAYKTHI W3
KJICHOBOT'O CHpOIA KaK 3aMEHHTENIb caxapa, MOCKOJbKY OHU ObUIM JOCTYNHEE U
neuiesne. Panplie B CTBOJN KJIEHA MPOCTO BKPYUMBAIM KpaH C BelepkoM. Tenephb
TEXHOJIOT S MOIIA JaJIbllIe: KICHOBBIH JIeC KaK CEThIO OMyTaH TpyOKaMu, KOTOPhIE

HIYT OT KaXJ0TO JIepeBa K MaJICHbKOM HAaCOCHOM cTaHMHU. HaxomuuBsie (hepMepsl

421



MeskTyHapOJHBIH KYpHA IPHUKIIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

caenanu cOOp cUpolla U €ro Bapky TpaaulmoHHbIM B KBeOeke dectuBaniem u
MIPUTJIAIIAIOT CAMOJIMYHO YBUACTH, KaK MOJYYarOT, COOMPAIOT M BapAT KICHOBBIH
CUpOII, TOMPOOOBaTh, MPUOOIMUTHECI K MECTHOM KymbType. HaszbBaeTcs 3To
meponpustre «Kabane a Cykpe» (Cabane a sucre — docnosrno nepesooumcs Kax
Caxapuas uzbywxa) v MPOXOJUT ¢ KOHIA (heBpasist O KOHEI] anpess. B npuHnumne,
«Kabane a Cykpe» — 3TO BUJ YCHEIIHOTO Pa3BUTHS arporypu3ma. [ xutenen
KBebOeka um ¢Qpanko-kanaauneB mocemieane «Kabane a Cykpe» — KynbTypHas
MpaKTUKa, KoTopas ocTaetcs nomyisipHoi. B 2021 roqy MUHHCTEPCTBO KYJIbTYPhI
u KoMMyHUKanuii KBeOeka OOBSBWIO TpaJWIIMK, CBSI3aHHBIC C IPOBEACHUEM
«Kabane a Cykpe», 3JIeMEHTOM HeMaTepHaIbHOTO KyJIbTypHOTO Hacueaus [3].

B Kanane, xak ¥ BO MHOTHX JPYTHX CTpaHaX, pacTeT CIPOC Ha OPraHUYCECKUe
NpOAYKThL. @DepMbl, MPOU3BOJANIME OPraHWYECKHE TMPOJYKTHI B  CTpaHe,
cocTaBisitoT 3,0% ot obmiero uucna gepm. bomibimas gacte 3tux dhepm (10 44%)
Haxonutcst B Kmebeke (puc. 1). Opranmdeckoe mpous3BojcTBO B KBebOeke B
3HAUUTEIBHOM cTereHu olecreunBaeTcs (pepMamu, CIEeNHATU3UPYIONIUMUCS Ha
IIPOM3BOJICTBE KJIEHOBOT'O cHpomna M MNpoAykToB u3 Hero. B 2021 roxy moutu
yetBepTh (23,3%) depM B MPOBUHIKU, COOOMIAIONIUX OO0 OpPraHUYECKOM
MIPOU3BOJICTBE, ObLIH (PepMaMHU MO MTPOU3BOJICTBY KIEHOBOTO CHPOIMA C T0XOJ0M OT
25 000 mo 249 000 momnmapoB. KseGek ObLI TmepBOi NMPOBUHITMECH, MPUHSBIICH

MOJHBIN CTpaTernYecKWii IUIaH MO Pa3BUTHIO opraHuyeckoro cektopa (Quebec

Organic Growth Strategy - 2015-2018) [5].

BpuraHckan OcTanbHble
Konyméus — NPOBMHLMM
9% 5%

Anbbepra
9% Keebek

44%

CackayesaH
15%

OHrapuo
18%

Pucynok 1. Pacnpeaesienne oprannueckux ¢pepm no peruonam Kananwr (2021

r.), %
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HUcmounux: Cocmasneno Ha ocHoge 0auHwlx u3 [4].

BHenpenue u aganrtaiysi HOBbIX MPOU3BOJICTBEHHBIX TEXHOJIOTUI U METOJIOB
cTaid (hakTOpaMu MOJEpPHHU3ALMM CcelabCcKoro xo3siictBa B KseOeke. KBeOek
apigercs nauaepom B Kanaze mo mpuMeHEHHI0 poOOTH3MPOBAHHBIX TEXHOJIOTHH
noenusi. Ha nmpoBunnuio npuxonurca 41% ot oOuiero yuciaa MOJOYHBIX GepMm B
Kanane, ucronb3yronux 3Ty TexHonoruio (puc. 2).

depmbl, ucnonbyume po60TU3UPOBAHHbIE CUCTEMDI

50% AoeHnAa Kopos, % ot obwero no KaHage
41%

40%
32%

30%
20%
0,
10% 8% 6% 5% 39 5%
o H m m - =
Ksebek OHTapuo Anbbepta BputaHckas MaHuTo6a CackaueBaH OcTanbHble
Konymbéus npoBUHLUU
Pucynok 2. Ucnosib30oBaHue poOOTH3MPOBAHHBIX CUCTEM J0eHHUS Ha ¢epMmax

Kanaambi

Hcemounux: Cocmasneno na ocnose 0annvix u3 [6].

B KBebeke B0300HOBISIEMBIMU HCTOYHUKAMH SHEPTHH TOJB3YyIOTCS 7,8%
dbepM NpoBUHIIMK. DTa N0 - HUKE HannoHanbHOro ypoBHs (11,9%). Kak BugHO
n3 Tabmumer 3, w©Hambodpmed mnomynspHocThio B KBebeke monb3yercs
ouosnepretuka. bonee yerBeptu (28,4%) Bcex depm Kanaasl, HCIIONB3YIOMMUX TPH
MIPOU3BOJICTBE BO3OOHOBIISIEMOM SHEPTUN OMOIHEPTETUUECKUE CUCTEMBI, HAXOATCS
B KBeOeke. brosHepreTnueckas cucreMa mporu3BOIUT Pa3InyHbIe (POPMBI TOTE3HOM
OHEPTUHU, TOJydyaeMol 3 OMOMacchl — OHMOJOTHYECKOTO Marepuana, KOTOPBIH
HAXOJUTCS B TBEPIIOM, JKUIKOM WJIH Ta3000pa3HOM COCTOSHUM W HAKaIlIMBAaeT
COJIHEUHBIH CBET B BUJE XMMHUYECKOW 3HEPruu. BOJBIIMHCTBO 3TUX KBEOEKCKUX

dhepm (60,4%) nmeroT rogosoit goxoa medee 100 000 gos.
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Tabdaumna 3. Hcnosab3oBanue Ha (epmax BO300HOBJSIEMbIX HMCTOYHHKOB

3Heprum B npoBuHuusax Kanaasi (2021 roa), % ot 001ero mo crpase

ATnaHTu4yeckue
NPOBUHLUUN MposuHuMM | bputaHckaa | KaHapa
Bup ucrouHuka | (HorodpayHgneHg u | Ksebek | OHTapuo npepwuii Konymbéus
Na6bpagop, Octpos (AnbbeprTa,
MpuvHua dayapAaa, CacKaueBaH,
Hoeas LlLoTnhaHaus, MaHuT063)
Hblo-bpaHcymK)
BeTpAHble 2,2 4,1 53,8 35,5 4,4 100,0
TYpOUHbI
[eoTepmanbHble 2.8 5,7 47,6 36,2 7,7 100,0
sHepreTMyeckue
CcUCTEMBI
ConHeuHble 2,1 3,8 36,4 51,3 6,3 100,0
naHenm
BbrvosHepreTuka 5,0 28,4 31,6 28,4 6,6 100,0

HUcmounux: Cocmasneno na ocnoge oannwix u3 [7].

IIpu paccmoTpeHun Bompoca O pacHpeAcieHuH IT0XO0J0B Mo (epmam
KBebeka, MO)KHO OTMETHTB, UTO HEOOJIbIIIAs TPyIIa KPYMHBIX pepM o0ecredynBaeT
OOJIBIIYIO YaCTh I0X0I0B (hepMepPCKUX X035UCTB B poBUHITUU. B 2021 rony dhepmer
B KBebGeke ¢ moxomom ot 1 MumoHa nosiapoB u 6osee coctaBisiia 9,9% Bcex
dbepM B MPOBHUHIIMM, HO HA UX JOJIIO MIPUXOAMIOCH MOYTH JBe TpeTu (62,6%) Bcex
oneparMoHHbIX 10X00B (pepm (Tabim. 4). DTo comocTaBUMO ¢ JaHHBIMHU IO BCEi
ctpane. B Kanane dbepmebl ¢ 1oxom0M oT 1 MITH 10J171apoB 1 OoJiee cocTaBisioT 9,9%
oT obmero uyuciaa QepMepckux xo3sucTtB U 69,1% ot obmero o6bema

OTIepallMOHHBIX JOXO0/I0B (hepM.

Taoauua 4. doast or o0mero odbeMa 0X0A0B (epMepCKHX XO03MHCTB U

pacnpeneenue ¢pepm no odemy oobemy 10x010B B KBedeke (¥), (Ilo oannvim

nepenucu 2021 2.)
VYpOoBHM JIeHEKHBIX NMOCTyIJIeHuH, | O6mmit  noxon  ¢epm | UucnenHocts  ¢epm B
JOJII. COOTBETCTBYIOILErO 3aBUCUMOCTH OT YpPOBHH
YPOBHs JEHEXKHBIX | JEHEXKHBIX IOCTYIUICHUH,
NOCTYIUIEHUH, % %
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menee 25 000 0,5 29,0
25 000 -99 999 2,7 22,1
100 000-249 999 55 14,9
250 000-499 999 10,1 12,3
500 000-999 999 18,6 11,8
1 000 000-2 000 000 19,0 6,1

Boiee 2 000 000 43,6 3,8

Bcero 100 100

*- YYUTBHIBAIOTCS JOXOJbI OT MPOJIaXK U MOCTYIUICHUS 10 ITporpaMMam JJist
CEIBCKOXO03IMCTBEHHOI'O CEKTOPa
Hcemounuk: Cocrasiieno no gqagubiM Statistics Canada.

B 2022 rony B cenbckoM xo3siiicTBe KBebeka 0b110 3aHsATO 56 200 yenoBek —
1,3% ot o0111e# YUCIECHHOCTH 3aHATHIX B 9KOHOMUKE MPOBUHITUU. DTOT MOKA3aTEh
COOTBETCTBYET 3HAUYCHUIO B I1esIoM 110 cTpaHe (s Kananer - 1,4%), HO BbIle, 4eM
st npoBuHiu OHTapuo (OuTapuo - 0,9%). Cpennuii Bo3pacTt ornepatopa (pepMbl
B KBebOeke cocraBnser 54 roga (Kanama — 56 net). Ha mosnro skeHIIMH OT 0011IeTO
quclia onepaTopoB dpepmepckux xo3aicTB B KBebeke npuxoautcst okosno 28%, 4to
HEMHOTO HWXe HalnoHaibHOTO ypoBHA (30,4%). Jlons dpepMepoB — UMMHUTPAHTOB
cpeau depmepckoro Hacenenus B Keoeke — 3,7% (mas Kanaasr B meaom — 6,9%).
NHTEepecHO OTMETUTH, YTO JHMIMPYIOIIAs CTpaHa MPOUCXOXKACHHUS (epMeEpoB —
ummurpantoB: B Ksebeke — IlBeitmapus (29,4% ot Bcex ¢depmepoB —
UMMUTPaHTOB), B 1ieoMm o Kanane — Hunepnanner (17,4% ot Becex dbepmepoB —
UMMUTPAHTOB) [8].

Baxnoe 3nauenne B KBeOeke ymensercs 5SKOJOTHMYECKUM AacleKTaM
CEIbCKOXO3IMCTBEHHOTO TTPon3BoAcTBa. COOII0IEHNE KOIOTUUECKUX CTaHIapTOB
CTaJIO OJTHMM M3 KPUTEPHUEB MOTyUeHUs PepMepaMu rocy1apcTBEeHHOM oMoy, B
2020 roxy mpaButTenbcTBO KBeOeka mpuHsiio «I[lman mo pa3BUTHIO YCTONYHMBOTO
cenbekoro xo3siiictBa KeeGeka Ha 2020 — 2030 rr.» (Agir, pour une agriculture
durable — Plan 2020-2030). Ortor Ilnman wmeeT nATH IICNICH: COKpalICHHE
WCIIOJIb30BaHUsl MECTUILIUIOB U UX PUCKOB JIJISl 3JOPOBbSI U OKPY’KAIOIIEH CpeJbl;
yIydllleHWe 370pOBbsi MOYB M UX COXPAHEHHUE, ONTHUMHU3AIUS MPUMEHEHUS

yAOOpeHuid; yIydlleHWe YyHOpaBiICHUS BOJHBIMU pPECypcaMH; COXpaHEHUE
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ouopaznooOpasus. Kaxnas uenp umeer HaOOp MOKaszaTesed, KOTOPHIE JOJKHBI
ObITh JOCcTUTHYTHI K 2030 roxy (Ta6xa. 5). Ilnan npenycmarpuBaeT Boiaenenue 70
MJIH JIOJUL. JJIS BbIUIAT (hepMepam, UCIONB3YIOIIUM SKOJOTUYECKH O€30MacHbIC
METObI MPOU3BOACTBA, & TAKXKE 55 MJH JOJUL. HAa PAa3BUTHUE HUCCIEIOBAHUM U Ha
COBEpPIICHCTBOBAHUE MOJIeNied Tepeaadyd 3HaHWuM B 00JlacTU  yCTOMYMBOTO
cenbckoro xossiiictea [9]. B pamkax Ilmana Oblna co3nmaHa crenuaibHas CeTb
UCCIICJIOBAHUN YCTOMYMBOTO CceabcKOro xo3siicTtBa KBeOeka (Réseau québecois de
recherche en agriculture durable — RQRAD), koopauHaiuio pabOTBl KOTOPOW
BO3IUIABIIAIOT BeAyllMe yueHble u3 yHuBepcuteToB KBebeka [10].

Taoauua 5. «Ily1aH Mo pa3BUTHIO YCTOMYHMBOIO CeJIbCKOro xo3siiictea Kpedeka

Ha 2020 -2030 rr.» (Agir, pour une agriculture durable — Plan 2020-2030)

LUenu Mokasarenu n 3agaum Ha nepuog, ao 2030
roga

1. CokpaleHune ncnonbsosaHua nectuumgos | 1.1. CokpalleHne Nnpoaark CMHTETUYECKUX
N UX PUCKOB ANA 340POBbA U OKPYKatoLLEN nectmumaos Ha 500 000 kr

cpeabl
1.2. CHU)KeHne pUCKOoB ANA 340P0BbA U

OKpy»Katouen cpeabl Ha 40 %

2. YayylweHune 300p0BbA NOYB U UX 2.1. 75% noceBHbIX NAoWanen B 3MMHUM
COXpaHeHue nepuog, 6yayT 3aca*keHbl 3ePHOBbIMM
KYAbTYPaMK UIN OCTaTKaMM
CE/IbCKOX03ANCTBEHHbIX KYNbTYyp

2.2. 85% cenbCKOX03ANCTBEHHbIX NoYB byayT
coaepKatb 4% 1 6onee opraHNYECKUX

BeLLecTB
3. ONTMMKM3auma NnpumeHeHna yaobpeHni 3.1. CokpaueHune Ha 15% BHeceHMA a30THbIX
yA06peHNn Ha CENIbCKOXO3ANCTBEHHbIE
yroapsa
4. YnyJdweHue ynpasaeHna sBOgHbIMU 4.1. YnydweHne nHaekca 3goposba beHToca
pecypcamum peK C MOHU}KEHHbIM YPOBHEM BOAbI Ha OAWH

Knacc nnm 15 eguHuy,

4.2. CHUMKeHMe KOHLUEeHTpauum obuero
¢dochopa B pekax Ha 15 %
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5. CoxpaHeHune bnopasHoobpasmsasa 5.1. YaBoeHuMe Konnyectsa 61aroycTpoeHHbIX
Ce/IbCKOX03AMCTBEHHbIX YroANM
(pacwmpeHHble NpUbpeKHbIE NONOCHI U
BETPO3aLLUMUTHbIE 3arpaxKaeHus),
6raronpuATHbIX AN 6GMopasHoobpasms

Hcmounux: CocTaBIICHO 1O JaHHBIM 13 [9].

Crnenyer takxke OTMETUTH peanuzanuio B KpeOeke (enepaibHOro mpoekra
(ero  cTpareruyeckoe PYKOBOJCTBO, (DMHAHCUPOBAHWE U  KOOPAMHAIUIO
ocyuiecTBisieT Muncenbxo3mnpo Kanasbr) no co3nanuio oOeHaMOHAIBHON CETH
«KuBbIx mabopaTopuily s TOAJIEPKKU HAYUYHBIX HUCCIEAOBAHUNA B 00JIaCTH
OXpaHbl TIOYBEHHBIX MW BOJHBIX PECYpPCOB TIPH  CEIbCKOXO3SHCTBEHHOM
nosib3oBaHuu. Mogens  «KuBbix  yabopaTopuii»  TpeACTaBIsieT  COOOM
KOMILJIEKCHBIH MTOAXO0T K CEIbCKOX03SIHCTBEHHBIM UCCIICIOBAHUSM, O0bETUHSIFONTUN
dbepMepoB, YYEHBIX M JPYrUe 3aMHTEPECOBAHHBIE CTOPOHBI [IJII COBMECTHOM
pa3paboOTKH, TECTUPOBAHUS M MOHUTOPHHTA PA3IUYHBIX MPAKTUK 3P(HEKTUBHOTO
skosorndeckoro meHemkmenTa (Beneficial Management Practices) B peanbHbIX
YCIOBUSAX CETBCKOXO035MCTBEHHOTO MPOU3BOICTBA Ha (hepMax. DepMbl BHICTYHAIOT
KaK WHKyOaTophl MHHOBAIMOHHBIX TexHonorui [11]. B Kebeke npoekt «KuBbIx
naboparopuit» peanuzyercs Ha 200 depmax B Tpex BojJOpasieiiax BBIIIE IO
teueHuto o3epa Cen-Ilbep (Lac Saint-Pierre). Llens mpoekta — yCKOPUTH BHEAPCHHE
MEePEOBbIX METOJOB BEJCHHUS CEIIbCKOXO3SUCTBEHHOTO MPOU3BOJICTBA, KOTOPHIE
CIIOCOOCTBYIOT YIIYYIIIEHUIO KauecTBa BOJbI, OMOPa3HOOOpa3us, 310POBbs MIOYB H

COKpAIIIEHUIO BEIOPOCOB MapHUKOBBIX ra3oB [12].

*k*

Ha mpoTsokeHnn BEKOB CENbCKOE XO3SHUCTBO OBIIIO OCHOBHBIM (DakTOpoM
SKOHOMHYECKOro nBurateiss KBeOeka © IKHU3HECTIOCOOHOCTH €ro CEIbCKUX

PErHOHOB. AHAIU3 COCTOSHUSI arpapHOro CEKTOpa MPOBUHIMU HA COBPEMEHHOM
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JTamne CBUJAETENbCTBYET 00 yCTOMYMBOM pa3BuTuu B KBeOeke 3Toro cexkropa
SKOHOMUKH.
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AHHOTaumMs. B Hacrosmieil crarbe aHaIM3UpyeTcss SHEProdPGEeKTUBHOCTh H
AKOJIoTHYecKass 0e30MacHOCTh COBpeMEHHbIX cuioBbiXx MamuH (CCM) u wux
xapaktepucTuku. OcBellaercss BIUsAHHE pa3nuyHbiX TexHonorud CCM  Ha
OKpYyXKaroulyto cpeny. M3yyaroTcss NpeuMyllecTBa M HEAOCTATKU JIU3EIbHBIX
JBUTATENEH, ra30TypOMHHBIX YCTAHOBOK, DJIEKTPHUYECKUX JBUTaTENEH, BETPOBBIX
TypOMH ¥ BOJOPOJHBIX TOIUIMBHBIX OJEMEHTOB. PaccmaTpuBaeTcsi BKJIAJ
VHHOBAallMOHHBIX PEUICHHWM W TEXHOJOTMM B IMOBBIIMIEHUE YCTOMYMBOCTH U

CHUXKEHHE  BpedHbIX BbIOpocoB. OOCyxkaaercss TMOTEHIHANT  BHEAPECHUS
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HHTCTPUPOBAHHBIX CHCTCM YIHPABJICHUA [JIA OITUMHU3ALHN pa6OTBI CHUIIOBBIX
MallruH, 9YTO MOKCT 3HAYUTCIbHO YJIYYIUIUTb UX 3KOJOIrMYCCKHEC MMOKAa3aTCIIn.
Abstract. The article analyzes the energy efficiency and environmental safety of
modern power machines (PM) and their characteristics. It highlights the impact of
various PM technologies on the environment. The advantages and disadvantages of
diesel engines, gas turbine units, electric motors, wind turbines, and hydrogen fuel
cells are studied. The contribution of innovative solutions and technologies to
enhancing sustainability and reducing harmful emissions is considered. The
potential for implementing integrated control systems to optimize the operation of
power units, which can significantly improve their environmental indicators, is
discussed.

KiaiwueBble ciioBa: ouepeosghgexmusHocms, 3KoN02UYECKAs OE30NACHOCHb,
CUjs106bl€ MAUIUHbL, UHHOBAUUOHHbIE MEXHOJIOCUU, ycmoﬁlmeoe paseumue.
Keywords: energy efficiency, environmental safety, power machines, innovative

technologies, sustainable development.

BBenenue

B coBpeMeHHOM wMupe, TjA€ BOINPOCHl ycTohuuBoro paszButus (YP) u
coxpaneHusi okpyxaromieit cpeasl (OC) craHoBATCS Bce 0Oojiee aKTyalbHBIMH,
oco00e BHHMaHHUE YACISICTCS TMOUCKY MU pa3paboTKe TEXHOJOTHH, CIIOCOOHBIX
MUHHAMU3UPOBATH BpEAHOE BoO3nelcTBHE Ha mpupoay. OIHMM U3 KIIOYEBBIX
HAIPaBJICHUI SIBISETCS TOBBIIMICHHE JYHEProdP(HEKTUBHOCTH M IKOJIOTHYECKOU
6e30omacHOCTH COBpeMeHHBIX CHIOBBIX MamuH (CCM).

CCM - 23TO0 yCTpOiiCTBa, MIMPOKO HCIIOJIB3yeMble B Pa3IMYHBIX chepax
YEJIOBEUYECKON JIeSITENIbHOCTH, OT MPOM3BOJCTBA WU TPAHCHOPTA JO CEIBCKOTrO
xo3stiictBa u  crpoutenbetBa.  CCM  xapakTepu3yloTcs  NPUMEHEHHEM
WHHOBAIMOHHBIX MATEPUAJIOB, CHUCTEM YMPABICHUS M TEXHOJOTUHM CHUKCHUS

BeIOpocoB. K CCM oTHOCAT 00OpynOBaHHE MJii TUAPABIMYECKUX, TEIUIOBBIX,
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ra3oBbIX M AaTOMHBIX JJIEKTPOCTAaHUMH, i1 TNepeladyd | pacupeneseHus
ANEKTPOIHEPTUH, A TAKKE TPAHCIIOPTHOTO U JKEJIE3HOAOPOKHOI0 000PY10BaHUS.

Lenpto naHHOM pabOThl SBISAETCA aHAIU3 HHEProdPQPEeKTUBHOCTH U
skosoruueckoit 6ezonacnoct CCM, BKItoYasi OLIEHKY TEKYIIETO MOJOKEHUS Jel
B HCCIIelyeMOi OOJIaCTH, BBISIBIIEHHE OCHOBHBIX IPOOJEM U BBI30BOB, a TAKXKE
pa3paboTKy MPaKTUYECKUX PEKOMEHJALUUM sl YIYUIIEHHs] SKCIUTyaTallMOHHBIX
XapaKTEPUCTUK CHUCTEM.

OcHoBHaf YyacTh

Prinok coBpeMenHbIX cuitoBbiXx MamnH (CCM) mpeTeprieBaeT 3HAUUTEIbHBIC
TpaHcpopManuu, BBI3BAHHBIC KaK CTpeMJICHUEM K MOBBIIICHU IO
HSHEProdP(HEeKTUBHOCTH, TAK U PACTYIIUMHU TPEOOBAaHUSIMU K DSKOJIOTHYECKOU
06e30MacHOCTU. DTU TEHACHIIMM OTPAXarOTCA B pa3padOTKe M BHEAPEHUU HOBBIX
TEXHOJIOTUH, MAaTepUaioB M KOHCTPYKIIMM, HAMpaBJIECHHBIX Ha CHIDKCHUE
noTpeOJIeHNs SHEPTUH U YMEHbIIEHUE 00beMa BPEIHBIX BEIOPOCOB.

CornacHo oT4eTy MexayHapoOAHOTO »SHepreTudeckoro areHrctsa (MDA),
o0IIEeMUpPOBOE TOTPEOJIEHHE PHEPTUU JOCTATOYHO cTaOWibHO (puc. 1), mpuyuem
MCTOYHUKAMH SHEPTUM SIBISIOTCS KaK TPaJWLMOHHBIC, TaK M YUCThIE UCTOUYHUKH
sHeprud [1]. B To ke Bpems, HEOOXOIUMOCTh Pa3pabOTKH M BHEIPEHHUS HOBBIX
texHojorui CCM, HampaBl€HHBIX HA CHIDKEHHE DHEPromnoTpedieHus W
MUHUMU3AIHUIO BPEIHBIX SMHCCHI, BO3pacTaeT BBUIY TIJIO0OATbHOW TEHACHIIMH
M3MEHEHHS KJIIMMaTa v Toro (akTopa, 94To 65% rio0aabHBIX BBIOPOCOB MAPHUKOBBIX
ra3oB MNPHUXOAUTCS HAa CHKUTAHUE MCKONAEMOIro TOIUIMBA W MPOMBIIUICHHYIO

JCSTEHLHOCTS [2].
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Puc. 1. I3meHenune crpoca Ha 3JIEKTPOIHEPTHIO 110 PETHOHAM B T'0JIOBOM
ucuucinennu, TBTu [1]

B ycClOBHSIX JKOJIOTMYECKUX OTrPAHWYCHWUH U TOBBIIICHUS CTOMMOCTH
pecypcoB, dHEprodPGeKTHBHOCTh M JKOJIOTHUYECKas OE30IacHOCTh CTAHOBSITCS
KJTIOYEBBIMU (PaKTOpaMH, OMPEEISIONIUMUA KOHKYPEHTOCITOCOOHOCTh MPOAYKIIUH
Ha MUPOBOM PBIHKE.

JHeprodpdexruBHocts CCM ompezenseMas Kak CIIOCOOHOCTh CHUCTEMBI
MaKCUMaJlbHO  A()QPEKTUBHO  HCMONB30BaTh  DHEPrUIO0  JJISI  BBITIOJHEHHUS
MpeIHa3HAYCHHOW palOoThl, SIBISETCS OJHUM M3 KIIOUEBBIX MMapaMEeTpOB MpH
pazpabotke u skcmmyatanumun CCM. DTOT moKaszaTellb HAnpAMyl0 BIUSET Ha
COKpAIllEHUE PHEPreTUYECKUX 3aTpaT, YMEHBIICHHUE BHIOPOCOB YIIEKHUCIOTO rasza
(CO2) m apyrux BpenmHbIX BemiecTB B atmocdepy. CorjacHo aaHHBIM MDA,
3¢h(PEeKTUBHOE HCIOIB30BAHUE SHEPTUM B MPOMBINUICHHBIX MACIITa0aX MOXKET
cokpatuth riodanbHbie BIOpockl CO2 Ha 40% x 2040 romy, 4TO MOTYEPKUBACT
3HAYUMOCTh SHEProd((PEKTUBHBIX TEXHOJOTUH B OOpbdEe ¢ W3MEHEHHEM
kiauMara [3].

Xapaxkrepuctuku sHeproddpdexrnBaocti CCM OIEHUBAIOT WX CIMOCOOHOCTH
mpeo0pa3oBbIBaTh TOJBEACHHYIO DJHEPrUI0 B MEXAaHUYECKYI0 paldoTy WiIH

BBIXOJIHYIO YHEPTUI0, MUHUMU3UPYS TIPU STOM MOTEPU U BHIOPOCHI:
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° Kosddumment noneznoro nerictus (KIIZ): oTHoumieHune mnone3Hoi
paboThl WM BBIXOJHOM O3HEpruM K 3arpadeHHo HsHepruu. Boicoxuii KII/|
yKa3biBaeT Ha 3()PEKTUBHOCTh MPEeOOpPa30BaHUS SHEPTUU U SBIAETCA OJHOM U3
OCHOBHBIX Lieniel npu pazpadorke CCM.

° VY aenbHOe 3HEPronoTpediieHne: KOJIMYECTBO YHEPTrUU, HEOOXOJIUMOe
JUTSI BBITIOJTHEHUSI OTIPEeIEHHON paOOThl UM TPOU3BOJICTBA €IMHULIBI TIPOAYKIUH.
CHmXeHue yJelnbHOr0 SHEPronoTpeOsIeHUs] HANpsSMYyIO0 CBSA3aHO C IMOBBIIICHUEM
Heprod(PpheKTUBHOCTH.

° DHepreTuueckuil 0anaHc: aHaIU3 BCEX BUOB YHEPTUU, MOCTYHAIOIIUX
B CUCTEMY, U BCEX BUJIOB DHEPreTHUECKUX MOTePb. ONTUMHU3AIIMS SJHEPTeTUUECKOTO
OanaHca CriocOOCTBYET MOBBIIICHHUIO 0011IeH dHEeproaddexTuBHOCTH [4].

° HopMbl BBIOpOCOB: KOJIMYECTBEHHBbIE OTPAHUYEHUS HA OOBEMBI
BbIOpocoB CO7 M Ipyrux BPEIHBIX BEIECTB HA €AMHUILY BHIPAOOTAHHOU SHEPTUU
WIM BBIMOJHEHHOW paboThl. CTporue 3KOJIOTMYeCcKHe CTaHIAapThl CTUMYIUPYIOT
pa3paboTKy U BHeApeHue 0osiee YUCThIX U 3(PPEKTUBHBIX TEXHOJIOTHA.

° Hcnonb3oBanue BO30OHOBIAEMBIX HMCTOYHUKOB »sHepruu (BUD):
cniocooHocth CCM unTerpupoBathes ¢ BUD, TakuMu Kak coIHEYHAast MIIA BETPOBas
DHEPTUs, JJIS CHUKEHHUS 3aBUCHUMOCTH OT MCKOMAeMOTrO TOIUIMBA U YMEHBIICHUS
BPEIHBIX BHIOPOCOB.

° DKCIUTyaTallMOHHBIC PACXOAbl HA EUHUILY MPOTYKIIHH.

VYaydmieHne  ATUX — TOKazaTened  TpeOyeT  KOMIUIEKCHOrO — IO0JX0ja,
BKJIFOYAIOILETO ONTHUMU3ALUIO KOHCTPYKIHM CCM, IIPUMEHEHUE
BBICOKO?(D(EKTUBHBIX MaTepUaIOB, pa3pabOTKy W BHEAPECHHE WHHOBAIMOHHBIX
CUCTEM YIPaBIICHUS U PETYIUPOBAHUSI.

B mnocnemnme roasl mporpecc ObT JOCTUTHYT B oOjacTu pa3paboTKu
sHeprodpdextuBHpix CCM Onaromapsi akTHBHOMY BHEJPEHHUIO IU(POBBIX
TEXHOJOTHH M CHCTEM YMHOro ynpasieHus. Hampumep, npumenenune NHTepHeTa
Bemen (IoT) anst MonuTopunra u ontuMuzanuu padotsl CCM M03BOJIUIO0 CHUZUTH

sHepronotpedenue Ha 20% B psijie MPOMBILUICHHBIX Npeanpusatuid ['epmanuu, Kak
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yKa3blBacTcsd B ucciaenoBaHuu @DenepajbHOTO MUHHUCTEPCTBA DJKOHOMUKHU U
sHepreTuku I'epmanum [S]. IIporHo3upyeTcs, 4TO KOJIMYECTBO YCTPOMCTB, B TOM
yrcie CCM, noakmodennsix k [oT (Internet of things, uatepuery Bereit), Oyner

€XKeroJIHo pactu (puc. 2).

5000 |

Kuran CesepHas AMepuka Pocc

Puc. 2. KonuuectBo ycTpoiicTs, moakitoueHHbIX K [OT, muH. [6]

ITokazareny sHeprodddextuHocTH CCM  OoXBaThIBa€T TEXHUYECKHE,
HKOHOMHYECKHUE U IKOJIOTUUECKHUE aCIIEKThI. YIIydIlIeHHUEe 3TOTO MOKa3aTes TpeOyeT
COBMECTHBIX YCHJIMU pa3paOOTYMKOB, MIPOU3BOAUTENEH U MOTpEeOUTENEH, a TaKkxKe
NOAJIEPKKM Ha YpPOBHE HAIMOHAJIBHOM M MEXIYHAPOAHON HHEPreTHYECKON
MOJINTUKHU.

Ikosornyeckas OezomacHocte CCM MoxeT ObITh oOecrieueHa 3a CYET
YMEHBIIICHHUS BO3JeHCTBUS TexXxHHYecKuXx cpenctB Ha OC [7] u obecnieueHnu YP
MIPOMBIIINICHHOCTH W DSHEPreTHKU. Ba)KHBIMU HalpaBieHUSIMU B ITOW 00IacTH
SBIIAIOTCS. CHUKEHHE BBIOPOCOB  3arpsi3HAIONIMX  BemecTB, A(QPeKTHBHOE
HCIIOJIb30BaHUE pecypcoB U nepexoa k BUD.

Obecneuenne sxonoruyeckoi OeszomacHoct CCM  pocturaercss myTeMm
MPUHATHS Mep 10 MUHUMH3AIUU BBIOpocoB CO2, OKCHIIOB a30Ta, Cephbl U TBEPIBIX
yactull. PerynstopHsie ctanaaptel, Takue kak Euro VI aiis tpancnopTHBIX CpeacTB
B EBporneiickoM coro3e, 3a1at0T CTPOTHE TUMUTHI HA KOJTMYECTBO BHIXJIOMHBIX I'a30B,
YTO CTUMYJIUPYET MPOU3BOIAUTEICH K WHHOBAIUSM B O0JIACTH CHCTEM OYHCTKH

BBIXJIOIOB M pa3paboTKe 0ojiee YUCTHIX nBHUraTenei [8].
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Hcnonw3oBaHue COBPEMEHHBIX KATAIUTUYECKUX HEUTPATM3aTOPOB U CUCTEM
PELUPKYJSIUN BBIXJIOMHBIX Ta30B MO3BOJIIET 3HAYUTEIBHO CHHU3UTHh YPOBEHB
BpPEIHBIX BBIOPOCOB. AKTHUBHOE BHEJIPEHHUE TEXHOJOTUN SIeKTpUupUKAIUU U
rUOpUAM3ALUA TPAHCIIOPTA CHOCOOCTBYET MEPEXOYy K HIKOJOTUYECKH YHCTHIM
BUJIaM DHEPTUU, YMEHbIIIasi 3aBUCUMOCTb OT MCKOMAEMbIX BUIOB TOILIHBA.

OddexTuBHOE HCMOIB30BaHUE TOIUIMBA W mepexol k BUD Ttakxke BHOCAT
3HAUYMTENIbHBIA BKJIAJ] B JKojornueckyr oOesonacHocth CCM [9]. Hurerpamus
BOJOPOJHBIX TE€XHOJIOTUH, COJIHEUHOW U BETPOBOM SHEPrUU B DHEPrOCHAOKEHHE
MPOMBIIIJIEHHBIX OOBEKTOB M TPAHCIOPTHBIX CETEH TMO3BOJISIET COKPATUTh
3aBUCUMOCTh OT MCKOINAEMbIX BHJIOB TOIUIMBA W CHIJKAET OOIlee BO3JEHCTBHE Ha
OcC.

PazButre nu@poBbIX TEXHOJOTUM U CUCTEM YMHOTO YIIPABJICHUS J1a€T HOBBIE
BO3MOXKHOCTHU TUTSt ONTHUMU3AIUU paboThI CCM, MUHHUMH3AIAH
sHepronoTpebdiienus u cokpamieHus BoiOpocoB CO,. IlpuMeHeHHe anropuTMOB
MalIMHHOTO O0yuYeHus I aHaiu3a JaHHbIX 0 padore CCM um mpenckazaHus
ONTUMAIBHBIX PEXKUMOB HX pPadboTbl [10] crmocoOCTBYyeT MOBBIIIEHUIO O0OIIEH
3 PEKTUBHOCTH U DKOJIOTUYHOCTU CUCTEM.

OueBuaHO, YTO ObOecmeueHune skoiorndeckoi 6ezomnacHoctn CCM Tpelyet
KOMIUIEKCHOTO  TIOJIXOJla,  BKJIIOUAIOIIETO  TEXHOJIOTMYECKHME  HHHOBAIIUH,
pa3paboTKy HOPMATUBHO-TIPABOBOM 0a3bl 1 AKTUBHOE BHEIPEHNE IPUHITUIIOB Y P Ha
BCEX ATalax XU3HEHHOTO LUKJIa MAIIUH U YCTAaHOBOK.

NuHoBaumoHHbIe pemieHusi u TexHojoruu. B chepe CCM cpenu
MHOKECTBA HAIIPABJICHUN AKTUBHO PA3BUBAIOTCS TEXHOJOTMH, OCHOBAHHBIC Ha
npuMeHnennn BUD, ycoBeplIeHCTBOBaAaHUM CUCTEM YMNPABICHUS U ONTUMHU3ALNU
pabouyux MPOIECCOB, a TAKKE Ha pa3paboTKe HOBBIX MATEPHUATIOB M KOHCTPYKIIUH,

CIOCOOCTBYIOIIMX CHMYKEHUIO MAacChl U MOTPEOJICHUS SHEPTUU YCTPOUCTB (Tad. 1).

Tabnuna 1. IHHOBanMOHHKIE pemieHus U TexHoaoruu B cekrope CCM [11]

Texuomorus Onucanue [loTeHMaNLHBINA BKIIAT
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Cucremsl Hcnons3oBanue otpaboranHoro | CHMKeHHE TOTpeONeHUs TOIUIMBA U

peKynepanuu TeIJIa U KAHETUYECKON SHEPTUU | yMEHBIIEHUE BEHIOPOCOB YIiepoa.

SHEPTUU JUTSl TeHEPALluU SHEPTHH.

UckyccrBennsiii | Onrtumusanus pabouux | [ToBbiienne 3pQPEeKTUBHOCTH, CHHKEHHE

HUHTEJJIEKT IIPOLIECCOB yepes aHanu3 | sHepromnorpedieHus u Beiopocos [10].
JTAHHBIX.

Jlerkue PazpaboTka HOBBIX CIUIAaBOB W | YMEHBLICHHE Macchl H MOTpeOIeHus

MaTepHabl KOMITIO3UTOB. SHEPIUH.

TBepaorenbHble | YiydlieHHe XapaKTEPUCTHUK | YBEINYECHHE JaIbHOCTH X07a,

Oarapeu aKKyMYJISITOPOB JUI | COKpallleHHe BpPEMEHU 3apsiIKH,
AIEKTPOMOOUIIEH. MOBBIIICHHE O€30MaCHOCTH.

NHHOBaIIMOHHBIE PEIICHUSI B CEKTOpPE TPEOYIOT aKTUBHOW MOAJAEPKKH CO
CTOPOHBI TOCY/IAPCTBEHHBIX CTPYKTYP, HAYYHOT'O COOOIIECTBA U MPOMBITIINICHHOCTH,
ATO TO3BOJIUT CEKTOPY YCHEIIHO MaciuTtabupoBarbes. st 3TOro HeoOX0auMO
OCYIIECTBIIATh ~WMHBECTUIIMM B  HAy4dHbIE HCCJIEJOBaHUS, pa3pabaThiBaTh
HOPMATUBHYIO 0a3y Uil CTUMYJIHMPOBAHUS BHEAPECHHUS HOBBIX TEXHOJIOTUH U
co3aaBaTh MHGPACTPYKTYPY Il UX 3 (HEKTUBHOTO UCIIOIb30BAHUS.

IIpumenenune CCM B pa3jiM4HBIX OTPACJAX NPOMbINLIIEHHOCTH. [lepexon
K YCTOWYUBBIM M 3KoJiornuecku Oe3omacHbiM TexHonorusiMm CCM mpencraBiser
co00¥ BaXKHBI IIAT HA IMyTH K COKPAIIEHUIO aHTpONoreHHoro Bo3aeictaus Ha OC.

B Ttabmune 2 mnpencraBineH aHanu3 TexHojorud CCM c TOYkM 3peHHUS HUX

9Heprod(PpHEeKTUBHOCTH 1 IKOJOTHIECKON OE3011aCHOCTH.

Tabmuma 2. CpaBHUTENbHBIN aHamu3 TexHoyoruit CCM

TexHosorust Mpeumymecrs | Hexocrarku JHeprodg¢ | IKOJIOrM4YHOCTH
CCM a eKTHBHOCT
b [12]
JIn3eapHbIe Bricokwuit KIT/I; | Beicoku BEIOpOCHI Bricokas 3aBHUCHUT OT
JIBUTaTENN 00JBIIION OKCHJIOB a30Ta U pu CHCTEMBI OUUCTKH
KPYTSIIHI 4acTull; TPeOyroT ONTUMAJIbH | BBIXJIOTIOB U
MOMEHT; CJIOKHBIX CUCTEM BIX KayecTBa TOIUIMBA.
JIOJITOBEYHOCTh. | OYMCTKU BBIXJIONIOB. | YCIOBUAX
paboTHI.
I'azotypOunHble | beicTpas Huskuit KIT npu Cpennsis; Beicokas nipu
YCTaHOBKHU peryJmpoBKa MaJIOW Harpyske; YIIyYIIAETCsl | UCIOJIb30BAHUU
MOILHOCTH; BBICOKHE B YUCTOI'O TOIUIMBA.
BO3MOKHOCTb IKCIUTyaTallMOHHbIE | KOMOMHUPO
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paboThI Ha pacxobl. BaHHBIX
Pa3HBIX BUJAX LUKJIaX.
TOIUINBA.
Onexrpuueckue | OTcyrcTBHE OrpaHu4eHHbII Ouenb MaxkcumaiibHas Ipu
JIBUTATEITN MPSIMBIX 3amac xoja st BBICOKasL. IIPOU3BO/JICTBE
BBIOPOCOB; NIEKTPOMOOUIIEH; AJIEKTPOIHEPTUU U3
HU3Kast JUTUTEIILHOE BpEMS BUD.
CTOUMOCTb 3apsAIKY.
JKCIUTyaTal1H;
Beicokuit KITJI.
BerpoBeie BUD; Huzkue 3aBHCHMOCTBE OT Bricokas, MaxkcumalbHas, HeT
TYpOUHBI SKCIUTyaTaIllMOH | MOTO/IbI; 3aBUCHUT OT | BBIOPOCOB B
HBIE PACXOJIbI; HE0OX0IMMOCTh B BETpA. nporecce padoThl.
OTCYTCTBUE OOJIBIIUX TUTOIIA/ISX.
BBIOPOCOB
yriaeposa.
Boaoponueie Bricokas Bricokas Bricoxkast, Bricokas npu
TOIIJIMBHBIE 3¢ (EeKTUBHOCTD; | CTOUMOCTb; 0COOEHHO 9KOJIOTHUYECKH
AIIEMEHTHI BOJIa KaK poOIEeMBI C npu YUCTOM
MPOAYKT XpaHEHHEM U MIPOU3BOJCT | MPOU3BOJACTBE
peaKuuu. TPAaHCHOPTUPOBKOW | BE BOJAOPOJA | BOJOPOAA.
BOJIOPOJIA. n3 BUD.

AHanu3 mnpencTaBieHHbIX B TaOsmie TtexHojoruii CCM momuepkuBaeT

MHOT000pa3nue JOCTYIMHBIX PEIICHUMN IS JOCTIKECHHS SHeprod(pGheKTUBHOCTU H

COKpAIllCHUS  DKOJIOTMYECKOIO0  BO3JICHMCTBUS B Pa3IM4YHBIX  CEKTOpax
IIPOMBIIIJICHHOCTH. BBIOOp ONTHUMaNBHOW TEXHOJOTHH TpeOyeT KOMIUIEKCHOTO
oAX0/1a, YYUTBHIBAIOLIETO crienuduyIecKue yCIIOBUS AKCIUTyaTalluH,
SKOHOMHUYECKHE U IKOJIOTHYecKHe Ienu. JlanpHeliee pa3BUTHE M ONTUMM3ALMS
CCM, a Takxe NOMCK HOBBIX HHHOBALIMOHHBIX PEUICHUN OYIyT UrPaTh KIHOYEBYIO
POJIb B TIOBBIIICHUH YHEPTod(HPEKTUBHOCTH U CHIDKCHUH Bo3elicTBus Ha OC.

BriBoabI

Anamu3 texuonoruii CCM BBISBISET UX 3HAUUTEIbHBIM IOTEHIMAT B
obecricueHUN  DHEProdMPEKTHBHOCTH W IKOJOTHYCCKOM O€30IacHOCTH B
Pa3IMYHBIX O00JaCTAX MPUMEHEHHS. Y KaXJIOM TEXHOJIOTHU HMEIOTCS CBOU
YHUKAJbHBIC XapaKTEPUCTUKH, OMPEACISIONINEe €€ MPUTOIHOCTh IS KOHKPETHBIX

3a7a4. OJEKTPUUYECKUE JIBUTATEJM W BETPOBBIE TYpOUHBI BBIACISIIOTCA CBOEH
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HKOJIOTUYHOCTBIO U 3(P(PEKTUBHOCTHIO B HCIOJB30BAHUHU, TOT/IA KaK JU3EIbHBIC
JBUTATeId M Ta30TYpOMHHBIE YCTAHOBKHM IMPEAJaral0T MOUIHBbIE PELICHUS C
BO3MOXHOCTbIO ONITUMHU3ALMHU B IIJIAHE CHUKEHUS BPEIHBIX BBIOPOCOB.

AKTHUBHOE pa3BUTHE M HMHTErpalisi MHHOBAIIMOHHBIX PEIICHUM, TaKUX Kak
CUCTEMBI pEKyIepaly SHEPTUU U MPUMEHEHHE UCKYCCTBEHHOIO MHTEJUIEKTa JJIs
ynpasienuss CCM, npeaocTaBisioT MMyTH K MOBBIIEHUIO 001Iel 3p(HEKTUBHOCTH U
YMEHBIICHUIO 3KOJIOTMYECKOro Bo3aecTBus. [IpogomkeHue noucka u BHEpPEHUE
HOBBIX MaTepUajoB M TEXHOJOTHMH, a TaKKe YCHIEHHE Mep MO NOJIEpP)KKe
ucnonb3oBanusi BUD crtanytr knroueBbIMU (pakTOpaMu B JOCTHKEHMH YP
COKpallleHUU anTpornoreHHoro BiusiHus Ha OC.
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AHHOTaIII/Iﬂ. B craTtne AHAIIM3UPYCTCA BIHUAHUC T'CHECPATUBHOI'O MCKYCCTBCHHOI'O
unteiekta (GenAl) Ha cdepy nponax B2B. Ocsemaercst Tpancdopmaiiust poseit
N HABBIKOB TOProBOro ImncpcCoHalla I0Jg BOSI[GP'ICTBPIGM HOBBIX TEXHOJIOTHH.
I/ISy‘{aCTCSI IIOTCHIIHNAJI GenAl JJI1 OIITUMHU3AIINN 6H3HCC-HpOHeCCOB, YIYyUIICHUA
BSaHMO}IeﬁCTBHH C KIMCHTaMH W TICPCOHAIN3alIUN TIPOAYKTOB U  YCIYT.
PaCCManI/IBaCTCSI, KaK TEXHOJIOTUYCCKHUEC HWHHOBAIIMU HU3MCHSIOT Tp€6OBaHI/I$I K
npodeccroHaIbHON MOATOTOBKE M Pa3BUTHIO COTPYIHUKOB B B2B cekxrope.
Abstract. This article analyzes the impact of generative artificial intelligence
(GenAl) on the B2B sales sector, highlighting the transformation of salesperson
roles and skills under the influence of new technologies. The potential of GenAl for
optimizing business processes, improving customer interaction, and personalizing
products and services is examined. The way technological innovations change the
requirements for professional training and development of employees in the B2B
sector is considered.

KuarwueBble ciaoBa: cenepamugnviil uckyccmeenuviti  unmennekm (GenAl),
npooaxcu B2B, onmumuzayus OuzHec-npoyeccos, NepCoHAIU3ayusi npooyKmos,
I’lpOgb@CCLlOHClJZbHO@ paszeumue, mexnojiocuvecKkue uHHosayuu.

Keywords: generative artificial intelligence (GenAl), B2B sales, business process
optimization, product personalization, professional development, technological

innovations.
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B nepuoa OwicTporo pasBuTus HUPPOBBIX TEXHOIOTUH, chepa nponax B2B
(business-to-business) UCTIBITHIBACT 3HAYHUTEIILHBIC TpaHChOpMaIInH,
OoOyCJIOBJICHHBIE BHEJIPEHUEM TE€HEPATUBHOIO HMCKYCCTBEHHOIO HMHTEJUICKTA
(GenAl). GenAl xapakTtepusyeTcs CIOCOOHOCTBIO CO3/1aBaTh HOBBIC JaHHEIE,
aHAJIM3UPOBATH CJIIOXKHBIE 3aMPOCHl U aBTOMATU3UPOBAThH PEIICHUE 3a1a4.

K ToproBoMy mnepcoHany KOMMIaHUW MOKHO OTHECTH HE TOJBKO JIHII,
HETMOCPEJACTBEHHO 3aHUMAIOIIUECs MPOJaxKaMu, HO U aHAJIMTUKOB, pabOTAIOIIUX C
JAHHBIMU JUIS  ONTUMHU3AIMU TPOJaX, MPEACTaBUTEICH TOIM-MEHEIKMEHTA,
CTpaTeTMYeCKH PYKOBOJSIIMX MPOIIECCAMU PACIPOCTPAHEHHUS TOBApPOB U YCIIYT.
Takue COTpyAHUKH UCCIENYIOT TEHACHIIMU PhIHKA JIJII BHICTPAUBAHUS YCIEUTHBIX
MapKETHHTOBBIX CTPATETUi U MOBBIIICHUS MPUOBUTH KOMITAHHH.

GenAl Momudumupyer TpagullMOHHBIE TMOJXOJLI K Mpoaaxam, TpeOys oT
TOPTOBOTO MEPCOHANIa OCBOSHUSI HOBBIX KOMIIETEHIIMM M Pa3BUTHS CYIIECTBYIOIINX
YMEHUM, p€ub O KOTOPBIX MOWIET B CIEAYIOLIeH 4JacTtu ctatbu Llenpro maHHOM
pabotel siBnsieTcss uccnefoBanue BiusHUs GenAl Ha cdepy npomax B2B ¢
aKIICHTOM Ha U3MEHEHUS B POJISIX U HABBIKAX TOPTOBOIO MEPCOHAIA.

OcHoBHast yacTb. TexHosornyeckne nHHoBanuu B chepe B2B npoaak.
Cdepa B2B wrpaer BaxHyH pojib B INIOOATbHONH 3KOHOMHYECKOW CHCTEME M
OXBaTBIBACT IMIMPOKHH CHEKTP OTpacield Mpou3BOACTBa W ycuyr. ['moGanmbHbIN
peiHOoK B2B B 2022 roay ouenuaics B 7,08 TpJH. 10JIapOB, U, IO IPOTHO3aM, OH
JNOCTUTHET 3HaueHus 26,59 tpaH. nomnapos k 2030 roay npu COBOKYITHOM T'OJJOBOM
temre pocta B 18% [1].

HabGmromaercst 3HaumtenbHbiii pocT cdeps GenAl, oOycloBIEHHBIN Kak
U3MEHEHUSIMU B MAaKpPOIKOHOMHUYECKOW cpefie, TaKk U OBICTPbIM pa3BUTHEM

TexHojoruu (puc. 1).
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Pucynoxk 1. I'no6asnbubie naBecTrnnu B MU no kateropusm, MitH. 10/u1apos [2]

Texnomornu GenAl HaxoIAT NPUMEHEHHE B HECKOJbKUX KIFOUEBBIX
HaIlpaBJICHUAX:

° VYaydimeHue mnporeccoB 00pabOTKM M aHaiu3a OONBIIMX 00BEMOB
naHHbIX. AnroputMbl GenAl crmocoOHBI BBIABIATH CKPBIThIE 3aKOHOMEPHOCTH B
UHGOPMAIIMK O MOKYIKAaX, MPEIMNOYTeHUIX KIMEHTOB U PHIHOYHBIX TEHICHIUSX,
YTO TIO3BOJISIET TMPEANPUATUSIM TPUHUMATh OOOCHOBaHHBIE CTpPATETHYECKUE
pemieHus, yBeauMuuBaTh A(PPEKTUBHOCTH MApPKETUHTOBBIX  KaMIIaHUM U
alalTUPOBATh TPETIOKCHHSI 10T KOHKPETHBIC HYXIbI KITUSHTOB [3].

° Pa3paboTka u BHeapeHHE 4aT-00TOB U BUPTYaJbHBIX ACCHUCTEHTOB.
OHu crmocoOHBI BECTH [HAJOTH C KIMEHTAMH, MPEIOCTaBIATh AKTyalbHYIO
UHPOpPMAIIMIO O TMPOAYKTaX, YCIyrax M YCJIOBHUSIX COTPYIHHUYECTBA, a TaKkKe
IIOMOT'aTh B PEIICHUHU CTAaHAAPTHBIX 3a4a4 MOJAEPKKH.

o Co3nanue nepcoHanM3upOBaHHbBIX peKkoMeHaauil. Anroputmsl GenAl
CIIOCOOHBI AaHAIM3UPOBATH MPEANOYTEHUS U NTOBEJACHUE KIMEHTOB, NPECKa3bIBATh
UX MOTPEOHOCTM M aBTOMAaTUYECKH TI'€HEPHPOBATh HWHAMBUAYAJIU3UPOBAHHBIE
IIPEUIOKEHNS IPOJYKTOB WIIA YCIIYT.

° OnTumu3anus JOTUCTUYECKUX U ONEPALMOHHBIX MPOLECCOB B cdepe

B2B. GenAl nomoraer aBTOMaTU3UpOBaTh IJIAHUPOBAHUE MOCTABOK, YIIPABICHUE
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3armacaMu U IMponecCol 10CTaBKHU, TEM CAMBIM CHHXKAs OINCPALIMOHHBIC U3ACPKKU U

NoBbIIIAsA 0011y 0 3()PEKTUBHOCTH OU3HECA.

B tabnuue 1 npexacraBiensl pe3yiabtathl BHeApeHus GenAl st ynydiieHus

B2B nponax B pa3Hbix cepax (tabauma 1).

Tabnuua 1. [lpumenenue GenAl ans ynyumenust B2B npogax B pa3Hbix cepax

Cdepa npumenenuns | Onucanne npumenenusi GenAl O:xupaembie pe3yabTaThl

bankoBCKuii ceKTOp PazpaboTka IToBbllIEHNE KOHBEPCUU U
MIEpPCOHATN3UPOBAHHBIX YKpETIeHNE KINEHTCKON
IUQPOBBIX IMyTEH MPUBJICUYCHUS] | JTOSTILHOCTH.
KJIMEHTOB Yepe3 aHalN3 UX
MTOBEJACHMUS.

Toprosans OnTumuzanusi UHTEpHeT- CoxkpaiiieHre BpeMEeHH JIOCTaBKU U
Mara3uHOB U JIOTUCTHYECKUX yIIydlIeHUE YPOBHS
IIPOLIECCOB C MCHOJIb30BaHUEM YIOBJIETBOPEHHOCTH KIIMEHTOB.
MIPEACKA3aTEIbHOIO aHAIN3a IS
YIPABJICHUS 3aI1aCAMM.

Kimmenrtckas Buenpenue yar-060ToB 1 [ToBeiienune 3¢ dpexTuBHOCTH

MOJJIEpKKa BHUPTYaJIbHBIX aCCUCTEHTOB ISl 00CTyKUBaHUS U YPOBHS
00paboTKH 3allpOCOB B PEATLHOM | yIOBJIETBOPEHHOCTH KIMEHTOB.
BPEMEHH.

MapkeTuHr Ontumu3anys MapKeTHHTOBBIX VydiiieHue BOBJICYEHHOCTH
KaMIIaHUM ¢ TOMOIIBIO KJINEHTOB U MOBBIIICHHUE
MEPCOHANN3ALMH U adaNTaluu 3¢ (HEeKTUBHOCTU PEKIIAMHBIX
pPEKJIaMHBIX COOOIICHHI Ha KaMITaHH.
OCHOBE aHaJIN3a MOBEACHUS
KJIMEHTOB.

[IpousBoacTBO Coznanne ¢ poBbIx TBOMHUKOB | [ToBBIIIEHNE TPOU3BOACTBEHHOM
JUISL CUMYJISILIMY U aHAJIA3a 3¢ (}EeKTUBHOCTH U YIIydIllIEHUE
IPOU3BOICTBEHHBIX MIPOIIECCOB. | KayecTBa Mpoaykimu [4].

Wurterpanius GenAl B B2B mponmaxu mpencraBisieTr co0oil KOMILIEKCHOE

HaIpaBJICHUE PA3BUTHUSA, KOTOPOE TPEOYEeT OCOZHAHHOTO TI0/IX0/1a K MEPEMOITOTOBKE

Y Pa3BUTHUIO KAaJIPOB, CIOCOOHBIX (D PEKTUBHO pabOTaTh B HOBOM TE€XHOJIOTHYECKOM

cperne.

Biausinue GenAl Ha pom M HaBBIKH TOProBOro mepcoHana. B smnoxy

pa3zButusa GenAl TpeOoBaHus K HaBbIKaM COTPYAHUKOB B chepe B2B 3HauntensHo

HU3MCHAKOTCA. ABTOMaTI/I?)aI_[I/I?I PYTHHHBIX 3aJa4 W BHCAPCHHC IICPCAOBLIX

AHAJIUTHYCCKUX MHCTPYMCHTOB BBIIBHUI'aAIOT Ha HepBBIﬁ II'TaH KOMIICTCHIIUH,

CBSI3aHHBIC C TCXHUYCCKOM I'PaMOTHOCTbIO, AHAJIMTHUYICCKHUM MBIIIJIICHUCM, YMCHHCM
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paboTaTh ¢ OOJMBIIMMHU 00bEMaMU JAaHHBIX U MEXIMYHOCTHBIM oOieHueM [5]. B

Tabnuie 2 TNpeNCTaBICHbl HAaBbIKM, HEOOXOJHMMBIE TOPrOBOMY NE€PCOHANIY B

KOHTEKCTE ucnoiabp3oBanug GenAl.

JOBEPHUTECIBbHBIX OTHOIIICHUH C
KIIMCHTaMHU U YIIPaBJICHUIO
KOH(bJ'II/IKTHBIMI/I CUTyallUsIMH.

HaBbik Onucanue 3nauenue 1is B2B npoaax
Texuuueckas CriocoOHOCTh AP PEKTUBHO OnTumuzanus B3auMOJEHCTBUS €
IrPaMOTHOCTb UCII0JIb30BaTh COBPEMEHHbBIE KJIMEHTaMH U aBTOMAaTHU3aIHs
TEXHOJIOTMYECKHE HHCTPYMEHTHI U BHYTPEHHUX IIPOLIECCOB.
miatopmsl, Bkitoyass CRM-
CUCTEMBI U HHCTPYMEHTBI
aBTOMAaTHU3aI[M1 MapKETUHTA.
Ananutuyeckoe Bnagenue meromamu kputueckoro | BHeapeHue naHHBIX, TOJTYYEHHBIX C
MBIIIIJICHHE aHaJIM3a JJaHHBIX C LIEJIbI0 co3AaHusd | nomoipio GenAl, ans ynydiieHus
11a0JI0HOB, HEOOXOAUMBIX IS MapKETUHTOBBIX CTPATETHid.
obOyuenust GenAl; untepnperanus
pe3ynbTaToB paboTel GenAl as
ONITUMU3AINH OU3HEC-PEIICHUH.
MexnuynoctHoe | CriocoOHOCTH K 3hpeKTUBHOMY ITocTpoeHne 10NroCpoOYHBIX
oOmieHue OOIIEHNUIO, YCTaHOBJIEHUIO OTHOILEHHUH ¢ KIMEHTaMU U

YCIICIIHOE BEJICHHE NIEPErOBOPOB.

YMenue paboTath

T'oTOBHOCTE M CIIOCOOHOCTE K

Koopaunanus ycunuii B mpouecce

B KOMaH/Ie COTPYJHUYECTBY BHYTPH KOMaH/IbI BHEJpeHUs U ucnoiab3oBaHus GenAl
JUIS TOCTHUKEHUS OOIIMX IieeH. B [IPOJAXKaX.

[Touck CriocoOHOCTD K aHANN3y U [ToBbiIeHNEe THOKOCTH OM3HEC-

3aBUCHUMOCTEH U BBISIBJICHUIO CKPBITHIX B3aUMOCBSI3€l | MPOLIECCOB, alanTalus K

aIbTEPHATUBHBIX | B JAHHBIX; OIPECIICHUE U3MEHSIOIIUMCS YCIOBUSM PbhIHKA,

pelIeHuii pu HEOUEBUHBIX MPOOIIEM U CIIOCO0OB | oOecrieueHrue CTaOMIbHOCTH U

HECTaHJapTHBIX UX pelIeHUs. YCTOWYMBOCTHU MPOJAK.

CUTYaIUIX

Tabnuna 2. HoBbie HaBbIKK, He0OX0oauMbIe pu BHeApeHnn GenAl

C Touku 3peHusi aBTOpa, B ycioBusx uHterpaiuu GenAl B B2B cexrop,

HMIICPATUBOM I IICpCOHANA ABJIISCTCA HCIPCPBIBHOC COBCPIICHCTBOBAHHEC KakK

TCXHHNYCCKUX,

TakK n

COIMaJIBHBIX

HaBBIKOB

TSt MOJIJIep>KaHUS

KOHKypeHTOCHOCO6HOCTI/I KOMITAHUU M AJOCTHIKCHHA BBICOKHX PC3YJIbTATOB. 910

MOATBEPKIAETCA MPAKTUKON KPYMHBIX PBIHOYHBIX HWIPOKOB, TJ€ NPUMEHEHHE
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GenAl BHOCHT WH3MEHEHUs B CHOcoObl cOOpa, aHanu3a M aBTOMATU3ALMU
naHHbBIX [8].

Hanpuwmep, komnanust Accenture (CIILIA) pazpaboTtana matdopMy Ha OCHOBE
GenAl a5 nepcoHaIu3UpPOBAHHOTO OOYUYEHHsS CBOMX COTPYAHHKOB B cdepe
npojax [6]. Mcnonp3yss anropuTMbl MAIIMHHOTO OOY4YEHHs, OHA AaHAIU3UPYET
MHIUBUYaJbHbIE TPO(YUIN COTPYIHUKOB, UX HABBIKU U MPEIbIAYIINE PE3yIbTaThI
paboThl i1 co3/aHus OOy4yarolUX MporpaMm. OTO TMO3BOJISET KOMIAHUU
3¢ (pexTUBHO pa3BUBaTh HABBIKM TNIE€pPCOHANA, Jeflas AakKUEeHT Ha YIY4IIeHUH
aHAIMTUYECKUX CIOCOOHOCTEH W TEXHUYECKOW rpamMoTHOCTU. B pesynbrate,
coTpynHUKH Accenture cTaHOBSITCS Oojiee aJanTUPOBAHHBIMU K pabore C
COBPEMEHHBIMU TEXHOJOTUSAMH.

CornacHo wuccinenoBanuio Accenture, 0osee MOJOBUHBI paboyero BpeMEHU
Npe/ICTaBUTENEH HEKOTOPBhIX MPO(PECCHOHANBHBIX HAMpaBICHUN, MOXET OBITh

npeoOpasoBano 3a cueT GenAl, B Tom uncie B chepe B2B (puc. 2).

Pa3paboTka 1 NPoOEKTUpOBaHue 21

YnpasneHune

BusHec n prHaHChI

[Mpodaku

B3anmMonencTeue C KnMeHTamm

0 10 20 30 40 50

Pucynok 2. [Torennman npeodpasoBanus 3a1a4 mocie BHeapeHus GenAl [7], %

[IpencraButenu Accenture CYUTAIOT, YTO KOMIAHUSM CIEyeT MPHUBIEKATH
CHEIUANKICTOB NIl 00y4eHUs] COTPYAHUKOB d(DPeKTUBHON paboTe ¢ Mmpoieccamu,
ocHoBaHHbIMU Ha GenAl.

Bain & Company (CILA) ucnions3zyetr GenAl nnst ynydieHnus KIMEHTCKOTO
onbiTa B B2B cermente. KoMmmanusi pa3padorana cucreMbl, KOTOPbIE C MOMOIIbIO
anroputMoB GenAl aBTOMaTHUYeCKH alanTUPYIOT KOMMYHUKAIIMOHHBIE CTPATETHH
U TIPEJJIOKEHUS B 3aBUCUMOCTH OT TOBEICHUS W TPEIMOYTCHUA KIMEHTOB. JTO

MO3BOJIIET TOPrOBOMY IMEPCOHANLY Jydllle MOHHUMaTh CBOMX KJIMEHTOB U Oosee

451



MeskTyHapOJHBIH KYpHA IPHUKIIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

3 PeKTUBHO pearupoBaTh Ha UX MOTPEOHOCTH, 3HAUUTEIHLHO YJydlllas KaueCTBO U
pe3yabTaTUBHOCTH B3auMoeicTBus [8].

Coep, aBisisicb oqHUM U3 BeAymux 0ankoB Poccum, ucnonszyetr GenAl mns
COBEPIIICHCTBOBAHUS TPOPECCUOHATBLHBIX HABBIKOB CBOMX COTPYAHUKOB, OCOOECHHO
B 00JIaCTM Mpojax M KIUeHTCKoro oOchyxuBaHus [9]. Ilyrem pazpabotku
BHYTpeHHeUW oOyuaromeit miargopmsl Ha O0aze GenAl, Oank oOecrneunBaeT
NePCOHANIM3ALNI0 O0YUYaIIINX MPOrpaMM COTPYAHUKOB. CucTeMa aHaIU3UPYyeT
JUYHBIC JaHHBIC, MPO(ECCHOHANTBHBIN OMBIT U HCTOPUIO OOYYEHUsS IEepcoHana,
npejiaras MaTepuaibl JJIsi 3alOJIHEHUS MPOOEIOB B 3HAHMSIX. JTO HE TOJIBKO
CrOCOOCTBYET TOBBIIIEHUIO KBadu(PUKAIIMK, HO U YBEIWYUBACT MOTHBAIUIO
pabOTHUKOB OJyiarofapsi y4eTy MX KapbepHbIX aMOunuii u npeanoureHuil. Coep
JEMOHCTPUPYET CTPATETUUECKUH TOAXO0J K HCIOJB30BAHUIO  TEPEIOBBIX
TEXHOJIOTUH JJI1 ONTUMHU3AIMA YMEHHU TepcoHaia, 4TO BEAET K IOBBIIICHUIO
o01eit 3phekTUBHOCTH OaHKa M yIYYIICHUIO Ka4ecTBa 00CITYKUBaHUS KIIMEHTOB.

[Ipaktuka ucnonb3oBanusi GenAl B COBpeMEHHBIX KOMITAHUAX MMOJYEPKUBACT
€ro 3HAYMTENBHBIA  BKJIaL B  TpaHcopmamnuio  OusHec-mporeccos [10].
[IpenoctaBnsis HOBBIE BO3MOXHOCTH IS ABTOMAaTH3allMM, ONTHUMH3AIUU |
nepcoHaau3anud MpoaykToB U ycnyr  GenAl  cTaHOBHUTCS — KITIOYEBBIM
UHCTPYMEHTOM B YCHJICHUU KOHKYPEHTOCIIOCOOHOCTH, YIIy4IICHUH
B3aUMOJICHCTBHS C KJIWEHTaMH U TOBBIMICHHH A()PEKTUBHOCTH PabOTHI
COTPYAHUKOB.

BriBoabI

B cdepe B2B Bueapenne GenAl mpemocTaBisieT TOProBOMY IE€PCOHATY
WHCTPYMEHTBI JUIA  aHaiuu3a TMOTPeOHOCTEW  KJIMEHTOB, MEPCOHAIU3AINH
MPETOKESHUI U yiydmeHus dppekTuBHOCTH KOMMyHUKauid. Texaonorun GenAl
CIOCOOCTBYIOT ONTHMHM3AIMK cOopa W oO0pabOTKH OOJBIINX OO0HEMOB JIAHHBIX,
aBTOMATHU3AlMUA B3aUMOJICHCTBUS C KIMEHTAMU U JOTUCTUYECKUX omepanuil. OTu
M3MEHEHHUSI HE TOJIbKO MOBBIIMIAIOT ONEPAIMOHHYIO 3D PEKTUBHOCTh KOMIIAHHUH, HO

u Tpe6y10T OT COTPYAHHMKOB pPa3BHUTHUA HOBBIX HABBIKOB, BKIIIOYAdd TCXHHUYCCKYIO
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IPaMOTHOCTh W aHAJIUTUYECKOE MbIlUIeHue. BMecte ¢ Bo3MoxHOCTAMH, GenAl

BHOCHUT BBI30BbI, CBA3aHHBIE C HEOOXOJUMOCTBIO aJanTallii KaJpOBOU MOJUTUKHU U

0o0y4eHUsT COTPYIHMKOB HOBBIM KOMIETEHIMSIM sl pabOThl C MEpPeIOBBIMU

TEXHOJIOTHUSIMU.
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AHHOTanus. B cTratbe mpeacTaBiIeHO OMUCAaHKWE alropuTMa paboThl OJIOKa
YIPABJICHUA CUCTEMBI aBTOMaTI/I3HpOBaHHOﬁ CUCTCMBI KOM6I/IHI/IpOBaHHOI‘O
OpoOmICHHA, HpeﬂHaSHaquHOﬁ L aBTOMATU3alMK  YIIPABJICHUA IIPOUCCCaMHU
IMoJiInBa U PCryJIMpOBaHUA MHUKPOKJIMMATA paCTeHI/Iﬁ U 11apaMCTPOB YBJIAJKHCHUA
ITOYBBI B KAPKHUC CYXUC THU BCTCTAIMOHHOTO IICpUOaa.

Abstract. The article provides a detailed description of the operating
algorithm of the control unit of the automated combined irrigation system, designed
to automate the control of irrigation processes and regulate the microclimate of
plants and soil moisture parameters on hot, dry days of the growing season.

KaroueBbie cioBa: KareinbHoe OpOIICHWE, CIUIMHKEPHOE OPOUICHUE
aBTOMAaTU3UPOBAHHAS CUCTEMA, aJITOPUTM, OJIOK yIPaBICHUS.

Keywords: Drip irrigation, splinker irrigation automated system, algorithm,

control unit.

B ycnoBusax 3acynmiMBBIX JIETHUX JHEW M JAedUIIUTA BIArooOecrieYeHHOCTH
3aBoikbs Poccmm  modydeHHME CTaOMIBHOTO ypoXkas O3 OpOIICHHUS TIpH
BBIPAIMBAHUU CEIILCKOXO3SIMCTBEHHBIX KYJIbTYp 3aTpyaHeHO. [Ipu BbIpammBanun
OBOIIHBIX KYJbTYp NPEAIIOYTCHUE JACTCS KaleJIbHOMY MOJWBY, KOTOPHIA MOJAET
OPOCHUTEJILHYIO BOAY HEMTOCPEICTBEHHO K KOPHEBOM CHCTEME pacTeHus. KanenbHblii
MOJIUB MO3BOJISIET CYIIECTBEHHO YKOHOMUTh OPOCHUTEIBHYIO BOIY IO CPABHEHUIO C

IPYTUMHU CIIOCOO0aMU OpPOLIEHMS, HO HE CO3/aeT NPU3EMHbIM (PUTOKIUMAT,
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MO3BOJIIONIUN PACTEHUSIM MPOTUBOCTOSATh HETATUBHOMY BO3JEHCTBUIO BBICOKHX
atMocepHbIx Temmeparyp [1, 2].

Muorue wuccnenoBarenu [3-6] copaBemIMBO  CUMTAKOT, YTO MpPHU
BBIPAIIMBAHUM OBOIIHBIX KYJIBTYP BMECTE€ C KameJbHBIM OpPOIICHHEM CJIEAyeT
MIPUMEHSITH MEIKOAUCIIEPCHOE OPOIIICHUE JIJIS 3alUTHI 3€JICHON MacChl paCTEHUM OT
HETAaTUBHBIX MOCJIEACTBUN BHICOKMX TEMIIEPATyp U CYXUX BETPOB.

Pa3paboTka HOBOW aBTOMATU3UPOBAHHOW CHUCTEMbl KOMOMHUPOBAHHOTO
opomenus (najgee ACKO) ¢ TeXHOTOTHYHBIM OJIOKOM YIpaBJICHHs TIpeIHa3HAuYeHA
JUISL ONITUMU3AIMU DYHEPTOPECYPCOB M YBEIMYCHHUS YpPOXKAWHOCTH, YMEHBIIICHUS
TPyJO3aTpaT TMpPU  BBIPAIIMBAHUM  CEJIBCKOXO3AMCTBEHHBIX  KYJIBTYp U
peryJupoBaHUEe MHUKPO- U (PUTOKIMMATa TIOCEBOB B KApPKUE CYyXHE JIHH
BereTalmoHHoro nepuona [7, 8].

CrpykrypHo Osiok ympabienuss ACKO coCTOMT M3 YeThIpeX OCHOBHBIX
(GYHKIIMOHAIBHBIX OJIOKOB (MOIYJIEH ):

1. Mukponpoyeccopnas niamgopma - ynpaBiaseT apuPMETHUCCKUMU
JNEUCTBUSIMU M JIOTUYECKUMHU OIepanusiMu B OJIOKE YIPaBIICHHS, OCYIIECTBIISIET
cOoop mHbOpPMALIUK C TATYUKOB M COXpAHIET €€ B OydepHYIO aMsTh, IPOU3BOJIUT
yIpaBiieHne NepuPpepuitHbIMU YCTPONCTBAMHU, OCYIIECTBIISIET MIepeaady IaHHbBIX O
COCTOSIHUM BJIAKHOCTH TIOYBBI, NMPU3EMHOTO MHUKPOKIMMATa PACTECHUM, HAJTUUUS
OCaJIKOB Ha MOOWJIBHOE YCTPONCTBO W TMpPHUEM H3 MOOWIBHOTO YCTPOWCTBa
YOPaBJISIOMINX KOMaH/.

2. Brok oamuuxos - COCTOUT U3 JATYUKOB IIECTU THUIIOB: MOJYJIb JaTYHKOB
JUIsL U3MEpPEHHUsI MapaMeTpOB TMOYBBI (BIAXHOCTh, TEeMIEpaTypa), JaT4uK s
M3MEPEHUsI TEMIIEpaTypbl U BIAXKHOCTH BO3/yXa, JATYUK BIIAXKHOCTU JIMCTOBOM
MOBEPXHOCTH, HATUUK JOXK/IA U TaTYUK JJI1 U3MEPEHUS CKOPOCTU W HAIpaBIICHUS
MIPU3EMHOTO BETpA.

3. bnox numanus - COCTOUT M3 aKKyMyJISITOpHOW Oarapen TpeOyeMmoit
€MKOCTH CO CTaOWIM3aTOPOM HAIpSKEHMs, KOTopas oOOecredyrBaeT JHEprue

CUCTEMY, a TaKX€ COJIHEUHOW OaTapeu C KOHTPOJJIEPOM 3apsija, CIyxauleh AJis
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MOJI3aPSAIKN aKKyMYJIATOPHOI OaTapeu.

4. Penetinbiii 60K - OCYIIECTBISICT KOMMYTAIIUIO 1IETIEH MCTOTHUTEIbHBIX
YCTPOMCTB (HACOCHBIE arperaThl M COJICHOUIHbBIC KIIaMaHbl).

bnox ynpasnenus ACKO pabGoTtaeT Ha ocHOBE pa3pabOTaHHOTO aIropUTMa,
KOTOPBIM TO3BOJISIET aBTOMATU3UPOBATH JCUCTBHUS IO YMPABICHHUIO MPOIECCaMU
MOJIUBA JJIsI PETYIUPOBAaHUS MUKPOKIMMATa PACTEHUH U MapaMeTPOB yBIIAKHCHHUSI
MOYBBI B JKapKUE CyXHe€ JIHW BETETAI[MOHHOTO MEpHoja OMHPasCh HAa TOKa3aHUS,
CUUTBHIBAEMBIE C CHCTEMbI aBTOMaTHYECKOT'0 MOHUTOPUHTA (PUCYHOK 1).

[Mpuanun paboTel OJIOKa yIpaBICHHUS 3aKJIIOYAETCS B MEPBUYHOM
MHUIMATN3AIMd  YCTPOWCTB CHCTEMbl M MOJAYJIEH TMOCNe MOJaYd MUTAHHS, C
MOCJICTYIOINIECH OTIPaBKOM COOOIIEHHS Ha MOOMIBHOE YCTPOUCTBO (Web-cepBep) o
MOJKITIOYCHNH OJIOKa ympaBieHHs W KoHpurypamuu cucrteMbl. [locime cucrema
OyZeT HaxoguTCs B OXMIAHWHM BBOJA MapaMeTpPOB KOH(HUTyparuu CUCTEMBI H
BbIOOpaA pekrMa yIpaBlIeHUs - py4YHOU Ui aBToMatuyeckuid. [Ipu pyuyHom pexxume
yIpaBJI€HUE CUCTEMOM OCYIIECTBISETCS HEMOCPEICTBEHHO IMOJIH30BATENEM, MPHU
aBTOMATUYE€CKOM — BCE€ JEUCTBHUS MPOU3BOISATCS B TOYHOM COOTBETCTBUHU C
3aTaHHOM KOH(pUTYpaIueH CHCTEMBI.

CrnenyromuM IIaroM SIBISETCA TEPEXO0J] B IUKI PETUCTPAlMH MOIYJIsS
U3MEpEHUs MapaMeTPOB MOYBBI M 0XKUJIAHUE COOOIICHHM 0T BeaoMoro Mmoayist. [Ipu
MOJIYYEHUHU COOOIIEHHUS OT BEAOMOIO MOJYJsi OHO PETHCTpUpYyeTcs B OJIOKe
VIOpPABICHUS W TMPOWCXOAHUT BXOJ B OCHOBHOW IMKJI TPOTPAMMBbI, MPOBEACHUS
oIpoca BCeX JaTYNKOB CHUCTEMBI, BCE PE3yIbTaThl U3BMEPEHUN TapaMEeTPOB TIOYBHI U
MUKPOKJIMMATa OTIPABISIOTCS COOOIICHHEM Ha MOOWIBHOE ycTpoWcTBO (Web-
cepsep).

[Tpu Hanmumu aTMOC(hEpHBIX OCAAKOB YIPABIAIOIIAs TporpaMMa OJIOKUPYET
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Onpoc AaTYMKa CKOPOCTH 1 Onpoc AaT4MKa TeMnepaTyphl Onpoc AaTYMKa BAAXKHOCTH
HanpasseHus seTpa W BNa>kHOCTH BO3AYyXa nWCTOBOW MOBEPXHOCTH

OTnpaBka NakeTa AaHHLIX Ha ONpoc AaTUMKa ROXKAS O6MeH AaHHbLIMK C MOy NieM
mo6unLHoe ycTpoiicTeo (Web-cepsep) W3MepeHns NapameTpoB MNoYsbl

o paboTocnocobHocTH 6Gnoka ynpasneHus
W TEKYLLEN KOHDUrYy paLum cucTems!

!

OxnpaaHue BBOJA NapameTpos Hannune ner MoBepxHOCTL
KOH(Urypauum cncTeMsl Yepes knasuaTtypy M [oxan cyxan?
1 -
Bpema>=Ts Maysa B paGoTe BkAloYeHVe pene Hacoca Maysa s paboTe unkna Mayza B pa6oTe UMKNa BknioyeHmne pene Hacoca
WAK BBOA 3aBeplIeH cncTemsl, Tc KanensHoro opolleHus, THK CMPUHKNEpHOro opolleHus, Tco CMpWHKNEpHOro opolienns, Tco CMPUHKNEPHOro opoLleHns, TH
v
1 1 é 1 Bxnwoyenue/
BbIKNIOYEHNE
OTKnloYeHue Hacoca —-)@ @ CONEHONAHOTO
knanawa 1, Tck
Pexum paboTel l
aBTOMaTUYECKUn? M - mukponpoueccopHan nnaTgopma;
Te - NPOAC/XUTENLHOCTL OXKMAGHNA BBOAa 3aAaHHLIX NapamMeTpos Brstouenve!
o KOH( Urypauumn cMcTemel Yepes knasuwaTtypy MM; BbIKNIOYEHNe
WO - 33/1aHHbIt NOPOr YPOBHSA BNaXXHOCTW NOYBLI; CoNeHoMAHOro
W1 - n3smepeHHoe 3Ha4eHNe yPOBHSA BNAXKHOCTHN NOYBLI; knanaHa N, Tek
@_» PaboTa CUCTEMEI B PyUYHOM pexXuMe V0 - 3a/,aHHbIA NOPOr NPeAebHON CKOPOCTH BETpa;
V1 - usMepeHHoe 3HayYeHne CKopecTyu BeTpa; l
Nonyuesie NaKeTa AEHHLX oT TO - 3a4aHHLIN NOPOr TEMMNEPaTYPhl BO3AYXE;
MOBUALHOMD YCTPORCTEA € 33,43HHIMM T1 - W3MEpeHHOe 3HaYeHWe TeMnepaTypLl BO3AyXa; )
NapaMeTPaMK KOH(MIY PALMH CHCTEME! TC - NPOAO/IKUTENLHOCTL Nay3bl B paboTe aBTOMaTUIMPOBAHHOR OTKNIOYEHWE Hacoca
CUCTEMBI;
OTnpaska nakeTa AaHHbIX Tco - NPoAOMKUTENLHOCK Nay3kl B paBOTe CNPUHKIEPHOrO OPOLIEHUS;
Ha Mo6unbHoe ycTpoiicTeo (Web-cepsep) THK - NPOAONKUTENBHOCTL PaBoTel HACOCa KaneNbHOro OPOLLEHMS;

TCK - ANWTEALHOCTL OTKPLITUA CONEHOMAHOMO KaanaHa.

“ THC - NpoAoIKNTENbHOCHL PaboTkl Hacoca CMPUHKIEPHOTO OPOLLEHUS;

MpuMeHeHMe 32 4aHHLIX NapaMeTpoB
KOHpUry paunn

Pucynok 1 — brok-cxema anropurma paboThl 0JI0Ka YIIPaBICHHS] CUCTEMbl aBTOMAaTHU3UPOBAHHOTO MOJIUBA
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paboTy Bce cHUCTeMbl B TEUYEHHUM BpPEMEHHU, MapaMmMeTp KOTOpPOro 3ajaH B
KoHurypauuu cucteMbl. [lo ucTeueHUM 3alaHHOTO TPOMEXKYTKA BPEMEHU
3amycKaeTcss OCHOBHOW UKI MporpaMmbl. [Ipu oTcyTcTBUM aTMOC(HEPHBIX 0CAIKOB
paboTa ynpasJsOIIE MPOrpaMMBbl OCYIIECTBIISIETCS B 3aJAHHOM PEXHUME.

B caydae, ecniu u3MepeHHOE 3HAUYECHUE BJIAXKHOCTH TMOYBBI HE IMPEBBIIIACT
3HAYEHHUs] 3aJaHHOTO MapameTpa YNpaBislomias NporpaMma MOJAeT CUTHANI Ha
BKJIFOYEHUE PEJIE HACOCa KaleJIbHOTO OPOIIEHUS Ha 3aJaHHBIM I0JIb30BATENIEM
MPOMEXYTOK BpeMeHH. [lo ucTedeHuu 3aJaHHOTO MPOMEXKYTKAa BPEMEHHU OJIOK
yOpaBJICHUSI aBTOMATUYECKH OTKJIIOYAET MOJady BOAbI B CHUCTEMY KallelIbHOTO
opollleHusi. B mpoTHBHOM cllydae yIpaBisiioliasi Mporpamma BO3BpAaIaeTCs B
PEKUM Ompoca MOYJISI UBMEPEHUS TAPAMETPOB TTOYBHI.

Ecnu wu3MepeHHOE 3HA4YE€HHWE CKOPOCTHM BETpa MPEBBIIAECT 3aJlaHHbBIN
MOJIb30BaTENIeM MapaMeTp, TO YIpaBisiolias Mporpamma OJOKHpYyeT padoTy
CUCTEMBI CIIPUHKJIIEPHOTO OpOIIEHUS B TEYEHUU BPEMEHH, IapaMerp KOTOpPOro
3alaH B KOHGuUrypamuu cucrteMbl. MHade paboTa ympaBisiomeid MporpamMMbl
OCYLIECTBIISIETCS B 3aIaHHOM PEXUME C YUETOM MapameTpa TeMIepaTypbl BO3ayxXa
U COCTOSIHMS BIJIQXKHOCTH JIMCTOBOM NOBEPXHOCTH pacteHuil. B ciydae, eciu
U3MEPEHHOE 3HAYECHHE TEMIIEpAaTyphbl MPU3EMHOr0 CJOS BO3AYyXa HE IPEBBIIIAET
3HAUEHWE 3a/IaHHOTO IapaMeTpa YINpaBIsiomias mporpaMmma OJOKHpyeT paboTy
CUCTEMBI CIIPUHKIIEPHOTO OpOIICHUS B TEYEHUU BPEMEHU, MapaMeTp KOTOPOro
3alaH B KOH(UTypaluu CUCTeMbl. B mpoTuBHOM ciiydae paboTa yIpaBIsIONICH
[IPOrPAMMBI OCYILIECTBIISIETCS B 3aJJaHHOM PEKHUME C YUETOM COCTOSIHUS BJIAXKHOCTHU
JIUCTOBOM NOBEPXHOCTH pPACTEHHU. ECIM BIaXXHOCTh JUCTOBOM NOBEPXHOCTH
pacTeHUl OKaXeTcsi HIKe TpeOyeMbIX 3HaueHH (cyxasi), TO YHpaBISIOLIAs
MIpOrpamMMa MOJAET CUTHAJI HA BKJIIIOUEHHUE PeJie HACOCa CIIPUHKIIEPHOTO OPOLICHUS
Y HA COJICHOUJHBIE KJIallaHBbI.

PaGoTa cructeMbl CIPUHKIIEPHOTO MOJIMBA OCYIIECTBISIETCS B COOTBETCTBUH C
3aJJaHHBIM MOJIb30BATEIIEM MIPOMEKYTKOM BPEMEHHU 151 MOPSAKOM

BKJIIOYCHH ST/ BBIKITFOUCHHS QJICKTPOMArduTHBIX KJIaIIaHOB. IIo oxoHuaHumn pa6OTBI
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CIIPUHKJIEPHOT'O TOJIMBA OJIOK YIpaBJICHUS aBTOMATHYECKU OTKIIOYAET MOJavy
BOJIbI B CUCTEMY CIIPUHKIIEPHOTO OpolleHus. B MpOTUBHOM ciiydae ympaBistoias
MporpaMMa BO3BPAIAETCA B PEXUM ONpoca NAaTYMKOB MHUKpoknumara. [locie
BBITIOJTHEHUS CHPHUHKJIEPHOTO TMOJIMBA YIPaBISAIOIIas MporpaMma BO3BpAIACTCS

OCHOBHOM ULMKI B pabotel. Bce nelcTBus  yHpapBisioleld MpOrpaMMbl

OTMPABJISIIOTCS COOOIIEHUEM Ha MOOMIIBHOE YCTPOUCTBO (Web-cepBep).

B nanpHeitmeM mnocne mnpoBeAeHus wucnbiTanuii, BHeapenne ACKO c
pa3paOOTaHHBIM aJTOPUTMOM YIPABJICHUSI B TMPAKTHUKY CEIbCKOXO3SUCTBEHHOTO
MPOU3BOJICTBA TO3BOJUT OOECIEUUTh DKOHOMHIO TpyAo3aTrpaT 3a CYET
aBTOMATH3allUM TPOLIECCa 3alyCcKa KalelbHOTO W CIHPUHKIEPHOTO IMOJMBOB,
OCHOBBIBAsICh HA METCOPOJIOTUYECKUX JIAHHBIX CHCTEMbl MOHUTOPUHTA B PEKHUME
peasbHOTO BpeMEHH. BaXHBIM TPEUMYIIIECTBOM aJIrOPUTMa SIBISIETCS €ro THOKOCTh
Y BO3MOKHOCTD aJIalTallMy K PA3JIMUYHBIM YCIIOBUSIM.
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AnHotanms. IloguepkuBaercs BaxkHOCTh [MC B pa3nuuHbIX 00JaCTSX,
BKJIOUas KapTtorpadupoBaHue, OTCIECKHMBAHHE TPAHCIOPTAa W MOHUTOPUHT
KauecTBa BO3JAyXa. OTO HCCIEJOBAaHWUE HAMpaBIEHO Ha  pa3paboTKy
reorpadudeckoii mHpopmammonnoi cuctembl (['MC), amantupoBaHHOUW K
TOPOACKOM Cpejle, 4YTO YAOBJIETBOPSIET NOTPEOHOCTh B 3PHEKTUBHOU U
aIanTHPYEMOU CHCTEME, CTIOCOOHOMN MOICPKUBATH MPOIECC MPUHATHUS PEIICHHIMA
W IUIAaHUpOBaHWUs B ropojckux yciuoBusx. lIpemmaraemas ['MC-cuctema
mpelaHa3HayeHa isg oO0pabOTKM W aHanu3a OoNbIIMX OOBEMOB JAHHBIX,
OXBaTBIBAIOIIUX KaK TIE€ONPOCTPAHCTBEHHYIO, TaK W HETE€ONPOCTPAHCTBEHHYIO
MH(pOpMALINIO, C YUYETOM TakKuX (PAKTOPOB, KAK JOPOKHOE JIBIXKEHUE U Pesibed)

MectHocTU. [Ipeanonaraercs, yto cucrema OyAeT MaciITaOUpyeMon, MOTYIbHON
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U HacTpauBaeMOW, 4YTOOBI COOTBETCTBOBATh Pa3HOOOpPA3HbIM TPEOOBAHMIM
PAa3JIUYHBIX TOPOJACKUX YCIOBHM. B 3TOM HCCIEOBaHUMU S PACCMOTPIO TLIKOCHI U
MUHYCBI CYILIECTBYIOIIUX pabOT, METO/I0B U PEILICHUN B pa3pabOTKe COBPEMEHHBIX
reonH()OPMALIMOHHBIX CHUCTEM, a TAKXKE NPEJI0KYy M MPOAHATUZUPYIO JTyUIIUH
MOAXOJ JUI CO3aHUs MOLIHOI'O MHCTPYMEHTA IIPOCTPAHCTBEHHON OPUEHTALMU B
TOPOJCKOM CpeJie.

Abstract. The significance of GIS across various domains, including
mapping, transportation tracking, and air quality monitoring, is emphasized. This
research aims to develop a Geographic Information System (GIS) tailored for urban
en-vironments, addressing the need for an efficient and adaptable system capable of
supporting decision-making and planning in city conditions. The proposed GIS
system is designed to process and analyze large volumes of data, encompassing both
geospatial and non-geospatial information, while considering factors such astraffic
and relief. The system is intended to be scalable, modular, and customizable to cater
to the diverse requirements of differenturban settings. In this research I will review
pros and cons of existing papers, methods and solutions in developing modern
Geographic Information Systems and suggest and analyze better approach to make
powerful tool for spatial orientation in urban environments.

Kiarwuessbie ciioBa: ['MIC-monenupoBanue, ropoACKue YCIOBHS, HHGOPMAIIMOHHbIE
TEXHOJIOTUN.

Keywords: GIS modeling, urban conditions, information technology.

1. INTRODUCTION

In today’s urban environments, the need for an efficient and suitable
Geographic Information System (GIS) is widespread. The objective of this research
Is to develop a GIS system capable of aiding people in navigating city conditions,
taking into account factors such as traffic and relief. The systemshould possess
the ability to process and analyze large volumesof data, including both geospatial

and non-geospatial data,to facilitate decision-making and planning in urban areas.
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Furthermore, the system should be designed to be scalable, modular, and easily
customizable to accommodate the require-ments of different urban environments.

GIS has become increasingly indispensable across various domains, including
mapping, transportation tracking, and air quality monitoring. Gu Kuiying
emphasizes the importance ofintegrating multiple objectives into decision-making
processeswithin urban environments [1]. To address this issue, a systemis proposed
that employs geospatial and non-geospatial data tooptimize the location and delivery
of location-based services. Another noteworthy approach to utilizing GIS in urban
condi- tions was presented by Kohn Tobias [2]. Their work introducesa GIS-based
decision support system for the installation of underground pipelines in urban
environments. Gerina Federica describes an intriguing method that combines
dynamic patterns and machine learning in Python [3]. The article presents the
development of a system that employs air quality sensor data to identify cooking
activities in a kitchen setting, with the aim of assisting individuals in tracking their
food intake and maintaining a food journal. The article outlines the methodol- ogy
used for data preprocessing and analysis, including feature extraction and selection,
as well as the application of machine learning algorithms for activity recognition.
Fayzrakhmanov Rustam Abubakirovich proposes the creation of a universal
geographic information system that utilizes machine learning and natural language
processing techniques to analyze literary works [4]. The paper details the design
and implementationof a Literary Mapping Geoinformation System (LMGS) that
enables users to visualize and explore the spatial distributionof literary works, as
well as analyze the relationships between literary works and their geographical
locations.

The absence of in-depth examination or comparison of the proposed framework
with current GIS development method- ologies is a limitation shared by all of the
papers that were discussed, which makes it challenging to assess the innovationor
efficacy of the suggested methodology. Moreover, there isa lot of data, maitaining

all of the conditions, including traffic and respite, is challenging.
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n. METHODOLOGY

Data Collection. The first step involves identifying and col- lecting relevant
data sources for modeling spreading concen- tration. This includes data such as air
quality measurements, meteorological data, and traffic data. The data will be
acquired from reliable sources and subjected to preprocessing and quality control
procedures to ensure accuracy and consistency. The model for the Data Collection
in general looks like fetching all of the raw data from the different types of sources,
such as sensors, user clicks or manual data inserting, then collected data load to
database, for example centralised data warehouse[Fig. 1]. In this storage,
manipulations, classifying, model training is used. After all of the process,
developers canload data to interface to give output about traffic, concetration, e.t.c.
Spatial Analysis and Modeling. Spatial analysis techniqueswill be employed to
generate continuous concentration sur- faces. This will involve utilizing spatial
interpolation methods to estimate concentration values at unmeasured locations
basedon the available data. Additionally, various data layers such as land use and
transportation networks will be integrated to evaluate their influence on spreading
concentration. Mathemat- ical models or algorithms will be developed and
calibrated to predict spreading concentration accurately. As a tool for Spatial
Analysis and Modeling there used open-source python library PySAL[Fig. 2]. To
create continuous concentrationsurfaces, PySAL provides interpolation techniques
including inverse distance weighting (IDW)[Fig. 3] and Kriging[Fig.4]. These
techniques can be used to extrapolate concentration levels from measured places to

unmeasured ones.
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GIS Development. A customized GIS system will be designed and implemented
to facilitate modeling of spread-ing concentration. The GIS system will include
a databasefor storing and managing the collected data. User-friendly interfaces and
visualization tools will be developed to support data exploration and analysis. GIS
functionalities, includ- ing data querying, mapping, and spatial analysis, will be
incorporated into the system. Real-time data feeds will be integrated to enable
dynamic modeling and visualization ca- pabilities. GIS Development Design step
involves identifying and collecting relevant data sources for modeling spreading
concentration[Fig. 5]. It may include air quality measurements, meteorological data,
traffic data, and other relevant spatial and non-spatial data. The collected data will
serve as inputs for the GIS system.

Model Evaluation and Validation. The developed model will be evaluated and
validated to assess its performance. Evaluation metrics such as accuracy, precision,
and error analysis will be employed to gauge the model’s reliability and
effectiveness. Model outputs will be compared against observed data or reference
datasets to validate the results. Sensitivity analysis will be conducted to understand
the impactof input parameters and assumptions on the model outcomes.

Case Study and Application. A specific urban area or case study site will be
selected to apply the developed GIS system for simulating spreading concentration.
The system will be utilized to model and analyze the spreading concentration
patterns in the chosen area. The results will be analyzed and in-terpreted to gain
insights into the concentration dynamics and potential implications for urban

planning and environmental management.
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n. EXPERIMENTS AND RESULTS

The aim of this article is to research the area of GIS using python and machine
learning, next is to develop GIS that will satisfy all of the city conditions.

To achieve this goal, there is a need of conducting research on the latest GIS
technologies and data processing methods, as well as on the specific challenges of
urban environments. Also | need to develop and test prototypes of the GIS system,
using real-world data from urban environments.

A lot of work has be done to research existing papers, identify pros and cons, find
weak points and develop better solution. There are a number of significant tasks and
actions that can be carried out in the context of the thesis on the creation of GIS for
modeling spreading concentration in city settings. First, extensive data collection
initiatives might be started to compile pertinent information such measurementsof
the air quality, weather data, and traffic data. The basis for modeling and analysis
would be this data. To guarantee data quality and consistency, data pretreatment
procedures suchas cleaning, integration, and transformation should then be carried
out. After the data has been prepared, a solid GIS system that uses modeling and
geographical analytic methods can be developed. In order to do this, spatial
interpolation techniques must be used to create continuous concentration surfaces.
Additionally, extra spatial layers must be integrated to fully account for the
influence of numerous elements, and mathematical models must be calibrated to

make precise predictions.

472



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

The results of thesis on provide valuable insights into the dynamics of spreading
concentration and its implications for urban environments. Through research, there
were uncover distinct patterns of spreading concentration, identifying areas of high
concentration or hotspots within the selected urban area or case study site. These
concentration patterns can help in understanding the spatial distribution of pollution
or other relevant factors impacting the environment.

Moreover, this research may shed light on the influence of various spatial factors
on spreading concentration. By grating data layers such as land use, transportation
networks, and other relevant variables, there can be explored correlations and
relationships between these factors and concentration patterns. This analysis can
offer valuable information for urban planning, environmental management, and
decision-making processes.

Additionally, the evaluation of the performance and accu- racy of developed
models is crucial. By assessing the effec- tiveness of spatial interpolation methods
and the performance of mathematical models, it can determine the reliability of
calculated predictions. This evaluation helps in understanding the strengths and
limitations of the models, and their ability to capture concentration dynamics
accurately. The expected results of this thesis is a fully functional GIS system that
can be used to support decision-making and planning in urban environments. The
system should be capable of processingand analyzing large volumes of data,
including geospatial and non-geospatial data, and should be scalable and
customizable to meet the needs of different urban environments. The systemshould
also incorporate the latest advances in machine learn- ing and artificial intelligence,

to support more accurate and efficient data analysis and decision-making[Fig. 6].
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Fig. 6. Prototype of GIS App.
Iv. CONCLUSION

In conclusion, this thesis lays the foundation for further advancements in GIS
development for modeling spreadingconcentration in city conditions. By addressing
the identified limitations and incorporating future research directions, the field can
benefit from improved methodologies, more accu- rate predictions, and enhanced
decision support systems for sustainable urban planning and environmental
management.

In terms of future work, several avenues can be explored. Firstly, expanding the
scope of the research to include more diverse urban environments and case studies
would enhance the generalizability of the findings. Additionally, incorporatingreal-
time data streams and advanced predictive modeling tech-niques can improve the
accuracy and timeliness of spreading concentration predictions. Moreover,
Integrating stakeholder engagement and participatory approaches can enhance the
usability and acceptance of the GIS system among decision- makers and urban
planners.

Cnncok urepatypbl
1. Ty Kyun, Yxkao Jlsuemun u Jlro Illaokyns, “llporao3upoBanuie KayecTBa
BO3ayxa B [I[3HpYXKAIHE HA OCHOBE AIITOPUTMA HEWpOHHOU ceTn’”, 2020.

2. Tobumac Kon, I'Bumo Ban Poccym, T'apu bBpamnr w3 Bucher u IMBan

474



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

JleBkuBCcKkuii, ~JIMHAMHYECKOE COMOCTABJICHHE IIA0JIOHOB C IOMOIIBIO
Python”, 2020
JleBkuBckuii MBan, Macca CunbBuss M., Mou ®panuecka, Pedopuaro
Pekynepo [uero u Pubonu [lanusne, “Pacno3HaBaHue MpOLIECCOB
MPUTOTOBJIEHUS MUY C TOMOIIBIO JAaHHBIX JAaTYMKOB KauecTBa BO3AyXa JJIA
NOAAEPKKH BEICHUS )KypHaja MUIIEBbIX TPOoAYKTOB”, 2020 T.
QaitzpaxmanoB Pyctam AOy6akupoBuu, Pomunsix Ilonuna HOpbeBHa,
Kypymun J{anuun CepreeBuu, OpiioBa Exarepuna /Imutpuesna, Cobonena
Onera BnagumupoBHa u Apynnun Jenuc BnangumupoBuu, “MamumHHOE
oOyudeHue INIE: [IOCTPOEHUS JIUTEpPaTypHOU KapTorpapuyeckon
reouH(opmanmoHHou cucremsr”’, 2020
Uxan K., UWxoy 1O., By Ix., ”Cucrema noaiepKK1u OpUHATUS PELICHUN Ha
ocHoBe ['MIC nns ynpaBieHUs KayecTBOM BO31yXa B TOPOACKHMX paloHax’,
2011 r.
UYenens O., boppero C., "Hnaterpanus ['MIC u Moaenei kauecTBa BO3AyXa JJIs
OIIEHKH BO3JEHUCTBUSA 3arpsi3HEHUS BO3yXa B ropojckoi cpene”’, 2006 T.
bpurrc . JIx., ne Xoor K. Tymmuep [x., “IIpocTpaHCTBEHHOE
MOJICTTMPOBAHMUE BO3JCUCTBUA 3arps3HeHus Bo3ayxa B ropoaax B ['IC: HoBbIE
MOJXO/Ibl K M3BMEPEHUIO 3arpsi3HEHUS BO3/1yXa B ropoickoit cpeae”, 2000
HOans K., baysp M. 3., ”KaprorpadupoBanue 3arpsi3HeHHs BO3IyXa B TOPOIax
¢ wucnonszoBanuemM ['MC: mnonaxoa, OCHOBaHHBIM Ha PETrpeccuu, C
MPOCTPAaHCTBEHHBIMU TTepeMeHHbIMuU ", 2007

Reference
Gu Kuiying, Zhao Lianming and Liu Shaokun, ”Pre-diction of air quality in
Shenzhen based on neural networkalgorithm”, 2020.
Kohn Tobias, Van Rossum Guido, Bucher Gary Brandtand Levkivskyi Ivan,

”’Dynamic pattern matching with Python”, 2020

475



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

3. Levkivskyi lvan, Massa Silvia M., Moi Francesca, Refor- giato Recupero
Diego and Riboni Daniele, ”Recognition of cooking activities through air
quality sensor data for support- ing food journaling”, 2020

4. Fayzrakhmanov Rustam Abubakirovich, Fominykh Polina Yurievna, Kurushin
Daniil Sergeevich, Orlova Ekaterina Dmitrievna, Soboleva Olga Vladimirovna
and Yarullin Denis Vladimirovich, ”Machine Learning for Building Literary
Map- ping Geoinformation System”, 2020

5. Zhang, K., Zhou, Y., Wu, J., ”A GIS-based decision support system for
managing air quality in urban areas”, 2011

6. Tchepel, O., Borrego, C., "Integration of GIS and air quality models for
exposure assessment to air pollution in urban environments”, 2006

7. Briggs, D. J., de Hoogh, K., Gulliver, J., ”Spatial modeling of urban air
pollution exposure in GIS: New approaches to measuring air pollution in the
urban environment”, 2000

8. Yuan, C., Bauer, M. E., "Mapping urban air pollution using GIS: A regression-
based approach with spatial variables”, 2007

© P. AyOakupos, 2024 Hayunbiii ceteBoii xypHan «CTOJIBIMUHCKUNA BECTHHK

Ne2/2024.

Nas nurupoBanms: P.  AybGakupoB  PA3PABOTKA TUC  JJIA

MOJEJIMPOBAHUMSA PACITPEAEJIEHMA KOHUEHTPALIMN B I'OPOJJCKUX

YCJIOBUAX//Hayunslit ceteBoi xypHasl «CTOJNBIMUHCKUN BeCTHUK» No2/2024.

476



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

Hayuynas crares
Original article
YK 631

4

KOMIUVIEKC MEXAHU3UPOBAHHBIX PABOT B
PACTEHUEBO/ICTBE
A COMPLEX OF MECHANIZED WORKS IN CROP PRODUCTION

12Kokuena I'asnina Epremesna, 10KTOp TEXHUYECKUX HAYK, JeKaH VHKeHEepHOro
daxynprera ' ®I'BOY BO «BypsATckas ToCylapcTBEHHAs CEIbCKOXO34HCTBEHHAS
akagemus um. B.P. ®umunmosay» (670024, Pecniybnuka bypsitus, ropon Ynan-
Yo, ya. [lymkuna, 1.8), Ten. 8-924-8-66-537, ORCID: http://orcid.org/0000-0003-
3447-1911 , kokievagalia@mail.ru

’TIpodeccop xapenpsl «Hpopmanuonnsle U nudpossie TexHonorun» ®ICEOY BO
Apxruyeckuii arporexHonioruueckuii yHuBepcuteT (677007, Pecnmybnuka Caxa
(Axytus), r.fkyrck, mocce Cepremnsxckoe, 3 kM., 1om.3, ), ten. 8-924-8-66-537,
ORCID: http://orcid.org/0000-0003-3447-1911 , kokievagalia@mail.ru

12K okieva Galiya Ergeshevna, Doctor of Technical Sciences, Dean of the Faculty
of Engineering 'Buryat State Agricultural Academy named after. V.R. Filippova"
(670024, Republic of Buryatia, Ulan-Ude, Pushkin St., 8), tel. 8-924-8-66-537,
ORCID: http://orcid.org/0000-0003-3447-1911, kokievagalia@mail.ru

2Professor of the Department of Information and Digital Technologies, Arctic
Agrotechnological University (677007, Republic of Sakha (Yakutia), Yakutsk,
Sergelyakhskoe highway, 3 km., building 3), tel. 8-924-8-66-537, ORCID:
http://orcid.org/0000-0003-3447-1911, kokievagalia@mail.ru

477


mailto:kokievagalia@mail.ru
mailto:kokievagalia@mail.ru

MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

AHHOTaHI/lﬂ. Pemrenne OoOJBIIMX H  CIIOXKHBIX 3aJgady, CBs3aHHBIX C
aBTOMaTH3alueldl CeJIbCKOXO34MCTBEHHOTO MPOM3BOJACTBA, TpeOyeT CTpOrou
KOOpIHALIUEU pabor, MIPOBOAUMBIX MHOTI'OYHCJICHHBIMU Hay4YHbIMU
yupexaeHusamu. IlepsooyepesHbIM MEPOIIPUATHEM B OTOM HAINPABJICHUU JTOJKHA
ABUTBCS pa3pabOTKa €IMHOTO MEPCHEKTUBHOIO IJIaHa HAYYHBIX MCCIIEJIO0BAHMM,
YUYUTBIBAIOMICTO YIKC HMMCIOIIUCECA NOCTHIXKCHHA HAYKHW H OIIBIT aBTOMAaTHU3aluu
Pa3JINIHbIX OTpaCHefI IMpOU3BOACTBA. MOI[GJII/IpOBaHI/Ie mponecca Hac€T
BO3MOXHOCTbh H3YYUTb BO3MOXHOCTH NPUMCHCHHUA YUCICHHBIX MCTOIOB JIJIA
MOICIIMPOBAHUA B3aI/IMOI[eI>'ICTBI/I$I IMOYBEHHOU cpeabl U pa601114x OpraHOB
HO‘{BOO6pa6aTLIBa}OIHI/IX MalluH. I[e(bOpMaL[I/IH IIOYB U I'PYHTOB COIIPOBOXKAACTCA
N3MCHCHUCM HX CTPYKTYPbBI U IMOPUCTOCTH, NCPCMCIICHUCM OTACIbHBIX YaCTHUII,
MNEPCTCKAHNCM BOAbI W TI'a3da U IMPCACTABIISCT c000# 0COOBIA THII Jle(l)OpMaIII/II/I,
CBOMCTBEHHBIA TOJILKO MOJIMAUCIICPCHBIM CUCTCMAaM. B crarbe omnmchiBaercs
3dKOHOMCPHOCTDH COIIPOTUBJICHUSA ITOYB CXKATHUIO.

Annotation. Solving large and complex tasks related to the automation of
agricultural production requires strict coordination of work carried out by
numerous scientific institutions. The first step in this direction should be the
development of a unified long-term research plan that takes into account the
existing achievements of science and the experience of automation of various
industries. Process modeling makes it possible to explore the possibilities of
using numerical methods to simulate the interaction of the soil environment and
the working bodies of tillage machines. The deformation of soils and soils is
accompanied by a change in their structure and porosity, the movement of
individual particles, the flow of water and gas, and is a special type of
deformation peculiar only to polydisperse systems. The article describes the
pattern of soil resistance to compression.

KaroueBble CJI0Ba: MOACIUPOBAHUC, IIOYBCHHAA cpciaa,
nquoo6pa6aTHBanma;1 MaliyHa, 3aKOHOMCPHOCTb, COIIPOTHBJICHHC IIOYB

CXKaTHIo.
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Keywords: modeling, soil environment, tillage machine, regularity, soil
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Beenenue

OKOHOMHUSI ~ DHEPreTUYECKHX  PECYpCOB  PaBHO3HAUYHA  YBEIWYCHUIO
MPOU3BOACTBA MPOAYKIIMH, MO3ITOMY CTAHOBUTCS BaKHbIM JIOMOJHUTEIbHBIM
MCTOYHUKOM TMOBBIIIEHUS A()PEKTUBHOCTH CaMOM MHXEHEPHOU CITyk)Obl. ITO HE
TOJIBKO ~ JKOHOMHYECKAsli  KaTeropus, HENOCPEACTBEHHO  ompeiaessiemMas
XO3MCTBEHHBIM pAacue€TOM, YMEHHEM OLICHUBATh, CYUTATh M B3BEIIMBAThH, HO U
HpPaBCTBEHHAs, CBs3aHHAsT C JOOPOCOBECTHBIM OTHOIIEHHEM K TpPYIY,
3aMHTEPECOBAHHOCTHIO KAKJIOTO0 B KOHEYHBIX pe3yJsibTarax paboThl. Ilepepacxon
TOTUIMBA W JPYTUX DHEPropecypcoB OOBSICHSICTCS HAPYIICHUSIMU TEXHOJIOTHH H
OpraHu3aIiy CeIbCKOXO3SIMCTBEHHBIX PabOT, XpaHECHUSs, TIEPEBO30K U 3alpPaBKU
MallMH TOIJIMBOM M Maciamu. [lepBoouepenHas 3ajgaya, peHIEHUE KOTOPOM
00ecreyuT YKOHOMUIO TOIIJIMBA U HE(PTEMPOIYKTOB,-COOIIO/IEHHE AIeMEHTapHON
TEXHOJOTUYECKON NUCIMIUIMHBI B Tpolecce oO0padOTKU MOYBBI, ceBa U YOOPKHU
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. BOT KOHKpPETHBIM TpUMEP: BCEM H3BECTHAsA
IpOCTasi U CPAaBHUTEIBHO MaJl0 SHEPro€MKas omnepaus-nylleHue crepHu. Ee
HY’)KHO TPOBOAHWTH BCJEI 3a YOOPKOW KOJIOCOBBIX M cCOJOMBI C mojis. Ha
B3JIYLIEHHBIX TMOJIAX MNPEJOTBpPALIAETCS MOTEps BIArH, YIY4YLIAIOTCS YCIOBHS
MOCJICYIONIEH IMaxoThl WJIM JPYrol OCHOBHOM 00paOoTku mouBHL. [Ipuuem
CyMMAapHBbI€ 3aTpaThl SJHEPTUH HA JIYLIEHHUE U MTaXOTy, KaK IPaBWJIO, MEHBIIIE, YEM
3a MaxoTy Ha HEB3JIYyIIEHHOW cTepHe. OHAKO BO MHOTHUX XO3SCTBaX JIyIIEHUE
CTEPHHU HE TTPOBOJST.

BaxnbiM ycnoBueM, TMO3BOJISIIOIIUM OOECIEUUBATh BBICOKOE KauecTBO
00pabOTKH TOYBBI M IKOHOMHIO TOTUIMBA, SIBISETCS BBIPOBHEHHOCTH mmousi. He
BBIPOBHEHHOCTh MPUBOAUT K CHIKEHUIO CKOPOCTH W IPOU3BOJUTEIBLHOCTH
arperaToB Ha IMOCJEAYIOIIUX ONEepanusix, a oT 3Toro Ha 3S...8% yBenrnuuBaeTcs

MOrEKTapHBIN pacxo TornBa. [Ipu 3ToM HanpsKEHHsS] B COXPAHUBIINXCS CBA3SIX
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BO3pACTAalOT KaK 3a CYET TMepepacrpeielieHusi Harpy3ok, Tak U 3a CYeT
npojospkaroieiicss aepopManuu miacta. ITOT MPOIECC MPOJOJDKACTCS 10 TeX
MOp, MOKa MPOYHOCTh COXPAHUBIIUXCS CBA3EH OKA3bIBACTCS HEJOCTATOUHOW ISt
MPOTUBOACUCTBUSI CUJIe TITM KIMHA. Torjga NpPOUCXOAMT JaBUHOOOpa3zHOE
HapacTaHUE MECTHBIX CKaJbIBAaHUU BIUIOTH JIO MOJTHOTO OTACJICHUS YacTH IjIacTa.
OnHako B OTACIUBIIEHCS €70 YaCTH BHYTPEHHUE CBA3HU YK€ B 3HAUUTEIIbHON Mepe
HapyIIeHbl, M TOCJe 000poTa IUIACT pa3BajMBaeTCs HA OT/ACJIbHBICE KOMKH-
MIPOUCXOUT KPOIICHUE TJIaCTa.

[Ipu nedopmaruu peaybHBIX TOYB, JUISI KOTOPBIX XapakTepHa OoJiblas
HEPaBHOMEPHOCTh MEXaHUYECKUX CBOMCTB, IO MEPE BO3PACTAHUS HAMIPSXKEHHOTO
COCTOSIHUSI BOSHHKAIOT MECTHBIE pa3pyIICHHS TI0 TeM JIEMEHTaPHBIM IUTOIIAIKAM.

[TouBooOpabaTeIBalOIIME MAIIUHBI U OPYJUS B 3aBUCHMOCTH OT TJIyOWHBI
X0J1a pa00YMX OPraHOB U BBIMOJHSIEMBIX ONEpaIMi MOAPA3ACIAIOT HA MAIIMHBI U
opynus JUisi OCHOBHOHM, IMOBEPXHOCTHOW (JIOMOJIHUTENBHON) M CIEeUUaIbHOM
00paboTku 1ouBbl. [loBEpXHOCTHYIO 00pabOTKY MOYBBI MPOBOAST C MOMOIIBIO
KOMIUIEKCA arpOTEeXHUYECKUX MMPUEMOB PHIXJICHUS, BRIPABHUBAHUS TIOBEPXHOCTHU U
VIUIOTHCHUS: KyJIbTHUBAIlMK, ¢pe3epoBaHus, nuieiidoBanus, OOpPOHOBAHUSA,
npukaThiBaHus. [IpueMbl npeanoceBHON 00pabOTKH UCTIONB3YIOT B 3aBUCUMOCTH
OT TIOYBEHHO-KJIMMATUYECKUX YCJIOBHH, penbeda MECTHOCTH, CKIIAIbIBAIOIIUXCS
MOTOJHBIX  YCIIOBUW, OCOOCHHOCTEH BBIPAIIMBAEMBIX KYJIBTYp, CHCTEMBI
yn00peHni, XapakTepa 3aCOPEHHOCTH I0JIeH, HAIMYus BpEAUTENIeH, O0Ie3Hel n
MHOTHX Jpyrux ycioBuil. [Iporecc oOpaOOTKM TOYBBI OTHOCHUTCS K BBICOKO
3aTpaTHBIM OTIEPAIIHSIM TPU BO3ECIBIBAHUN 3€PHOBBIX KYJIbTYp. ONpeaesitonumMu
nokasaressiMu 3PHEKTUBHOCTH pabOThI arperara SIBISIIOTCS HOpMa BBIPAOOTKH
(IpOM3BOAUTENBHOCTD) U PACXO/1 TOILJIMBA, KOTOPBIE, B CBOIO OYEPE/lb, 3aBUCST OT
CJIOHOCTUA PpaboT, TIyOWMHBI OOpaOOTKM M COCTaBa MAIIWHBI (THI TpakTopa U
wiyra) [1-6].

OcHoBHas1 YacTh

Br160p Hanbonee onTUMaNbHOTO COCTaBa MOYBOOOPA0ATHIBAIOIIETO arperara
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IUIsl pabOTbl B KOHKPETHOM XO3SIIICTBE OUYEHb 3aTPYAHUTENIEH H3-32 MHOTHX
JETEPMUHUPOBAHHBIX U CAy4alHbIX (pakTopoB [3-5]. Ecnu npuHrMaTh B Ka4yecTBE
KpUTEPHSI MUHUMAJIBHOE KOJIMYECTBO TOIUIMBA, TO 3TO MOXKET 0Ka3aThCsl HE CAMBIM
Jy4lIMM BapUaHTOM, TaK KaK €cThb OoJbllas BEpPOSITHOCTb IOJYYUTh
MaJIOTPOU3BOAUTENbHBIN arperat. [I[pou3BOUTENBHOCTD arperaToB BIMAET Ha UX
KOJMYECTBO TPHU BBINOJHEHUHM TOJEBBIX pabOT, TaK KakK CYIIECTBYIOT
ONpEJICICHHbIE ~ HOPMAaTUBHbIE  arpoTeXHUYeckue  cpoku.  [IpeBblieHue
arpOTEeXHUYECKUX CPOKOB MPUBOJUT K CHUKEHHUIO YPOXKAHHOCTH BO3/EIIbIBAEMbIX
KynbTyp. Ilpm  mMaremarnuyeckoM  MOJEIUPOBAHUM  TOBEJIEHUE  MOJIETHU
OMMCHIBAETCA CHCTEMOW YpaBHEHUN OMUCHIBAIOIIMX 3aBUCHMOCTH Pa3IMYHBIX
napameTpoB. M3yueHune Moenu CBOMTCA K aHaIU3y ypaBHeHUH. Mcnonb3oBanue
ATOr0 METOJia IMO3BOJSIET MPOM3BECTU pacyeT OOJBIIOro 4YHcia BapUaHTOB
COUETAaHUW TMapaMeTpOB U  OMNPEAEIUTh ONTUMaibHble mapameTpbl. C
YMEHBIICHHEM pa3Mepa IUIOMIaJAKH OyAeT yMeHbIIaThCs MoTpediseMas
MOIIIHOCTh, MPHU JBIKEHUH pPAaOOYUX OPraHOB MO MaKCUMaJIbHOMY paauycy,
COOTBETCTBEHHO YMEHBIIATHCS HEPro3aTparhl. Tak ke ¢ yMEHbIIIEHUEM pa3Mepa
oOpabaTbiBaeMOM TUIOMIAJAKN YMEHBIIIAETCA BPEMsI Ha CO3/IaHHE OJTHOM TUIOIIAIKH,
HO YBEJIMYMBACTCS KOJWYECTBO HEOOXOIUMBIX IUIOMAJOK i obOecreueHus
HEOOXOAMMOM TYCTOTHI TOCAJKHA W BpeMsl Ha uX 00pabotky. [Ipu BeIMOIHEHUU
MaTEMaTUYECKOTO MOJEIHPOBAHUS TPUHAT S JOMYIICHHUI: YIIIOBas CKOPOCTh
JBUKEHUS OAJIKU TIOCTOSIHHA, TIIyOrHa 00paboTKU MOCTOsIHHA, cuiia F mpunokena
K HamOoJiee yAaJICHHON OT IIEHTpa BpaIlleHUsI TOYKE pabodero opraHa; JBUKEHUE
pabouyux OpraHOB HAYMHAETCSA OT IIEHTPA BpaIICHUS; YIACIbHOE COMPOTUBICHUE
MOYBBI PE3aHUIO MMOCTOSHHO ISl 00pabOTKK OAHOM TuToIaakH [ 1-5].
N=Fxv=FxW=x*R @
rae F-tsaroBoe conpoTtuBnenue padbounx opraHon, H;
W - yrimoBast ckopocTh Oaiku, pan/c;
R - Paccrosinue oT meHTpa A0 HaubOoJiee YJIaJE€HHOM TOYKM paboyero opraHa

B3aHMOJICMCTBYIOLIEH C TOYBOM.

481



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

IIpy ycnoBUM TNIOCTOSSHHOW YIJIOBOM CKOPOCTH, C YBEIWYEHUEM paauyca
HE00X0IUMO yMeHbIIUTH cuity F. [Ipu 3TOM yunThIBas 4To:
F=K,*ax*b*n, (2)
K - H/m?;
rae  Kp-yzenpHoe conpoTuBieHue noussl, H/m?,
b-rnyouna o6paboTKH,M;
N-KOJIMYECTBO KOPITYCOB;
a sHayenus Ky | b, N mocrosHHBL i o0ecrieueHHsT MOCTOSIHHOW MOITHOCTH,

HeO6XOIII/IMO YMCHBIINTD 3HAUCHUA IIUPUHBI 3aXBaTa KOPITyCa (3)

N
W=xR

=Kp*xaxbx*n (3)

N
 Kp*bxn*W %R

a

rae t- Bpems, 3aTpaumBaecMoe Ha 0OpabOTKy ydacTka (€cid IJIomajka HMMeeT
KPYTJIYI0 CTOPOHY).

S  m*R?

=== )

BpeM}I CKIIaAbIBACTCA M3 BPECMCHH Ha 06pa60TKy IUIOIAA0K W BPCMCHHU Ha

nepeMenIeHne OT OJHOM TUIOMIAIKU K APYTOM.

2*TT

w== 5)
r=2""_,
= " =t

tin = t106op0Ta *n
N = Ky *a*b*n
KomrekcHass mexaHu3auusi SIBUTCS 1IAroM BIIEPE] B JI€JIE TEXHUYECKOIO
MEPEBOOPYKEHHSI  CEIBCKOXO3SMCTBEHHOTO IPOMU3BOJACTBA: OHA OCBOOOIUT
YelioBeKa OT YTOMHTEIBHONW M OJHOOOpa3HOW paboThl M OTKPOET TEpel HUM
IIMPOKUE BO3MOKHOCTH JUIsl MOJJIMHHO TBOPYECKOTO TpyJa. ABTOMaTH3alUsl HE
MpeACTaBIsieT co00M MpPOCTOM 3aMEHbI YENOBEKa, YMPABISIONIETO MAaIIWHOM,
aBromaroM. [locineanuit umeer pag 0COOEHHOCTEN: OH OUYE€HB OBICTPO pearupyeT Ha

BHCIIHHC B036Y)KI[CHI/IH, OTIIMYHO «3aIIOMHHACT», «HC YTOMILACTCA). Ho on He
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CIOCOOEH CaMOCTOSITENIbHO PElIaTh 33a4d B HOBBIX ycnoBusX. [loaToMy, 4TOOBI
HanOoJiee TMOJHO HCIOJIb30BaTh IMPEUMYIIECTBA aBTOMATU3AlMM, NOTpedyeTcs
KOPEHHBIM 00pa30M MEPECMOTPETh CXEMbI TEXHOJIOIMYECKUX U TPOU3BOICTBEHHBIX
IIPOLIECCOB.

Jledbopmartiyisi MOYB Y IPYHTOB COIPOBOXKIAETCS U3MEHEHUEM UX CTPYKTYPhI U
IIOPUCTOCTH, NEPEMEIIECHUEM OTIAEJIbHBIX YacCTHLl, IEPETCKaHUEM BOIbI U rasa u
npejacrapisier co0od  ocoOblid TN jAeopMaluy, CBOMCTBEHHBIM TOJIBKO
IIOJIUUCIIEPCHBIM CUCTEMAM.

B HauanbHOM (aze nquarpamMmbl CKaTHS MOYBBI WM TPYHTA IITaMIIOM HWHOTIA
HaOJII01aeTcd MPSIMOJIMHENWHBIN ydacTok. [lo3ToMy HEKOTOpble CHEHaIUCThI
CUMTAIOT BO3MOXKHBIM pAacCMaTpUBaTh 3TU CPEAbl KaK JUHEHHO nedopmupyemsle.
Mexny T€M, MHOI'OYMCIIEHHBIMU HCCIIEOBAaHUSMU YCTAaHOBJIEHO, YTO y IIOYB U
IPYHTOB OCOOEHHO IMJIACTUYHBIX, MPSMOUN MPOMOPIIMOHATEHOCTH MEXKTy HArpy3KOH
u aepopmanueil He cymiecTByeT. Moayiap JedopMaluu TakuX Cpef SBISETCS
IIEPEMEHHON BEJIMYMHOM, B 3HAUUTEIBHOW Mepe 3aBHUCALICH OT Harpysky,
CTPYKTYpBl M BJIQXXHOCTU. B 3TOM ciyuyae (akTuueckoi 3aBHUCHMOCTH OOJbIIEe
COOTBETCTBYET TaK Ha3bIBaeMasl CTeNIEHHas! (PYHKIIMSL:

p = qa*, (6)

I'ne P-HanpsikeHHe cKaTust; (-KOHCTAaHTa Ae(OPMUPYEMOCTH, KI/cM?;
h .
Yy = - OTHOCHTEIIbHAs nedopmanusi; p-6e3pa3mepHbiil kKodhuiment. Guzndecku

KOHCTaHTa (] MpeJICTaBIseT cO00M ynenbHOe JaBJI€HUE, COOTBETCTBYIOIIEE OCAIKE
mTamMIla, paBHOHM ero mnpuBeacHHOMY nuameTpy D. Boiee o6mias 3aBHCHMOCTH
MEXIy HArpy3ko © ngedopmarueii IOYBBI OCHOBaHAa Ha TaK Ha3bIBacMOM

KOHTaKTHOM TEOpHUHM IPOYHOCTU TPYHTOB. [[ns omnpeneseHuss HaNpsoKeHUs p B
. H
3aBUCUMOCTH OT BEJIMUUHBI OTHOCUTEILHOU nedopmarm: A = T (L->xBUBaNCeHTHAS

BbICOTA Ae(OPMUPYEMOTO CJI0S):IPU CKATUU B 3aMKHYTOM 00bEME

p = pc(e* —1), (7)

IIpu cnBure:
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p=ps(1—eth (8)
[Tpu 0THOBPEMEHHOM C)KATUU U CIBHTE:
_ pe(ett-1)
p=ps i ©)

3mech pg-mpenen  Hecylieil cHocOOHOCTM MOYBBI, KI/CM2, P -Ha4yalbHOE
YIZIOTHEHHE, Kr/cM?, L-0THOCHTENbHBIH KO (UIUEHT kecTKOCcTH (Oe3pasMepHast
BEIIMYMHA).

Ot popmynbl TeopeTuyecku Oosiee 0OOCHOBaHBI, HO BMECTE€ C TeM U Ooiiee
CJIOHBI, 4yeM (opmyia (6).

DKCIepUMEHTaJIbHAsl TPOBEPKA PACCMOTPEHHBIX BBIIIE 3aBUCHUMOCTEH B
Pa3IMYHBIX YCIOBUSX MOKa3ajia, YTO BCE OHU UMEIOT OrPaHUYCHHOE NMPUMEHEHHE.
B cBsi3u ¢ 3THM mpencTaBisIeT MHTEPEC JajbHENIee U3y4YeHUe 3aKOHOMEPHOCTH
COTIPOTHBJICHUE TIOYB CXKaTHI0. PaccMOTpuM mpoliecce CKaTsl MOYBBI IIITAMIIOM.
[Tpu ocanke mTama miomaabio S Ha TyOMHY N TOYBa OKa3bIBaeT COMPOTUBIICHHUE:
Q = pS.

AbcomoTHOe iepementienne Touku O OyJeT paBHO:
Hy=hy — Ay + 44 (10)

MOHO TPEAOI0KHUTh CYIIECTBOBAHUE CJICTYIONIETO paBEHCTBA:

d H k
2P H, = khy nu —2—=—
dh, Ao—Ay PP
dAq

I'me Ay — Aq-niepemenienue To4kd O OTHOCUTENBHO padodYeil MOBEPXHOCTH
. 3. dp
mrama; k-kodQPuiueHT 00bEMHOTO0 CMSTHS IOYBBI, KI/ CM®; . TPOH3BO/IHAS
1

HaIpsDKeHHS 10 JepopMariuu.

d 1
Ecnu yuecTs, 4to ﬁ = E (E-monynb c:xaTvst IOYBBI), U TOACTABUTh 3HAUCHHE
1 0

H; u3 popmynsr (10), To mocieanee BpIpakKeHNUE MOKHO 3aIACaTh B TAKOM BHJIC:

hl_A0+A1 _ k

Do—D; iE—k (11)

484



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

[TprGaBuM K TpaBOil U JIEBOM YACTAM 3TOrO PaBEHCTBA IO €IMHUIIE U PEIIUM

K
€ro OTHOCUTENBHO Aq: A= S 1)hy + Ay ntuddepenunpyst 3T0 BbIpaKEHHE,

Ao
HOJIYYUM:

dA,= %—1 dh, (12)

Ao

VYpasHenue (12) MokHO nepenucars CIEAYOLIUM 00pa3oM:

k Aod
dAy+ dhy =(+=—1)dh; u Tak xak E =-2£ 10 mocie HEKOTOPBIX

>
EE dAl

d d d 1
npeoOpa3oBaHUM TTOTYUUM: L4 kw2 =k—-—E
dh, = dA, dh, Ao

YuuThiBas, 4TO TMOCJEIHEE BBIPAKECHHUE CIIPABEIJIMBO IpHU JOOOM hy = h, u
S .
npunumas Ag= R (rme R = |=)- npuBeACHHBIN pauyc ITAMIIA), HMEEM
T

dp _l
L= k——E (13)

TeopeTndecku yCTaHOBIJIEHO, YTO JUIsl IBYX(a3HOM quCTIEPCHON Cpellbl MOAYIb
YIIPYroCTH TIPOHOPLHOHANEH KBApaTy BHEIIHEro AaBlIeHus, To ecTh E = ap?.
IToncraBuB 3Hauenne E B Bolpaxkenue (13), monyunm ypaBHEHHE C

paszieNsieMbIMU TTIEPEMCHHBIMH:
d a
ap _ 4, _ 3P~ (14)

WNuterpupys, Oynem UMeTh:

d 1 a
h:f—ap2+C=—Arctg —p|+C (15)

k—=p JE Rk

R =k
R

Jlns ompeneneHuss mocTosHHOro uHTerpupoBanus C u kodddumueHta a
MpoaHANM3UPyeM 3HaueHHe (DYHKIIMKM B HaYaJIbHBIX M KOHEYHBIX ycioBusX. [Ipu
oTCcyTCTBUH Jedopmaliuu, To ecTh koraa h=0, HampsHKEHHE CMSTHS P TAKXKE PaBHO

HYJII0, a 3TO BO3MOXHO TOJBKO IIpKM HYJICBOM 3HAYCHHUHU FI/IHep6OHI/I‘—ICCKOFO

TaHI'€HCA, T.€.
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th{\/%(O—C)=O u C=0

IIpu yBenumyeHuun npepopManuy MOYBBI LITAMIOM HANPSIKEHUE CMATUS P
CTPEMUTCS K OIPEICICHHOMY TMpENeNly, Ha3blBAEMOMY MPEIEIOM HECYIEH
CIIOCOOHOCTH TMOYBBI Pgy. A U3 TEOPUU TUNEPOOTINYECKUX PYHKIIUU U3BECTHO, UTO
€CJIM apTyYMEHT T'UIepOOINYECKOr0 TAHI€HCA CTPEMUTCS K OECKOHEUHOCTH, TO cama
GyHKIUS cTpeMuUTCs K equnuie. TakuM o0pa3oM, B mipejene, koraa h ctpeMurcs K

OECKOHEYHOCTH.

Rk Rk
P = Po = |~ OTCIONA kod(ppunmeHT a = 220 [ToacraBnsis 3nauenus C u a B

BeIpaxkeHue (15), momyuyum ¢opmMmyiy Jjsi ONpeeseHHus] CONPOTUBICHUS MOYBBI

CXKAaTHIO.

k
p= pOthp—Oh (16)

1
3nmech py B K/ cM?, py = Ay + By 5> Tae Ap-TipeieNIbHOE HaIPSKEHUE CHKATHS

NouBbl; Bj-TipenenbHoe CONMpOTUBICHUE cpe3y mo mnepumerpy II; S-mmomans
HITaMIIa;

Ucnonezys dyukmuun (16) 1m0 OpakTAYECKUX PacyeTOB HE BBI3OBET
3aTpyIHEHUI, BO-TIEPBBIX, MOTOMY, UYTO 3HAYE€HHUS] KOHCTAHT Py M K 1T MHOTHX
MIOYB U3BECTHBI WU JIETKO MOTYT OBITh OINpPEENICHbI, U, BO-BTOPBIX, TOTOMY, YTO
W3BECTHBIE COOTHOIICHUSI MEXKIY TUMEPOOTNIECKUMH (YHKIUSIMH TTO3BOJISIIOT BO
MHOTHX CITy4asiX CYIIECTBEHHO YIIPOCTUTh pacyeTHbIC (DOPMYIIBI.

Pe3yabTaThl

[IpuMmensitomasicss B 3eMJIEAEIBYECKOM  MEXaHHMKE  IPOMOpPLHMOHANIbHAS
3aBUCUMOCTh MEXAY HArpy3kod u jgedopmarieil sBIsIeTCS YaCTHBIM CIIy9aeM
dopmyet (16). DTO JETKO MOXKHO MOKa3aTh, Pa3inoxuB Gopmyny (16) B creneHHOM
psiZ, B KOTOPOM M3BECTHAS 3aBHCUMOCTh p = kh sBisieTcst mepBeIM wieHOM. B Tex
CITyJasiX KOTJia yAaeTCsl HAMTH WU YTOYHUTH 3HAYCHUS P U k, 7TO MOXKHO C/IeaTh

160 rpaduuecKy ¢ MOMONIBIO JUarpaMMBbl CKATHUs, TUOO PACUETHBIM ITyTEM.
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Ecnu ombITOM YCTaHOBJIEHO, YTO HANpPSDKEHHE CXKATUSA C  YBEJIMYEHUEM
nedopMali NPaKTHYECKH HE BO3PACTAET, TO ATO HAIPSKEHUE MOKHO CUUTATH
npeaenoM Hecyliei crnocobHoctu mouBbl. Kosdduuuent k ompenensercss kak
TAHI'€HC YIJla HAKJIOHA K TOPU30HTY KacaTeIbHOM, IPOBEICHHON K KPUBOM B Havyaje
KOOPJIUHAT (COOTBETCTBEHHO YMHOXKEHHBIN HAa OTHOIICHUE MacIITaboB oceit h u p).

B ToMm ciyuae, Korja 1o quarpamMme CKaTusi HeJlb3sl CyJIUTh O MpeJiesie Hecylien
CIIOCOOHOCTH WJIM HEBO3MOXKHO TPOBECTH KacaTeJbHYIO K KPHBOM B Hauaie
KOOpJIMHAT, KOHCTAHThI Py U k cieayer onpeaenarbh pacueTHbIM criocoOom. [l
9TOr0 HEOOXOJAMMO 3HATh BeJIMYUHBI p; (mpu aedopmanuu hy)) u p, (mpu

nedpopmaruu hy), npuyem hy momwkHO ObITH paBHO 2h;.

k k k
Eciiu —h; = x To—hy=—2 h; = 2x
Po Po Po

Ha ocHoBaHMM M3BECTHBIX COOTHOIIICHUM FHH€p6OHH‘{€CKOI>'I TPUTOHOMCTPHUU:

2thx thx 204
th2x = Toraa p; = pothx, = poth2x = 2 =
1=th2x a P1 Po P2 Po Po 1+th2x 1+th2%x
CrnenoBaTenbHO,

_ P1 _P1 _ P
thx = /2 > lupy = i \/72”_—1—1 a7
p2

Omnpenenus 1o TabiuamM runepooIndecknX QyHKINN:

x=Arth 222 -1 (18)
P2

Haxonum k mo cnemnyrommeit hopmyie:

— Po
k = n % (29)

Tenepb cpaBHUM pe3ynbTaThl pacueTOB, MPOBEACHHBIX 1O Gopmyrnam (16), (6),
(8) 1 (9), ¢ ’IKCTIEepMMEHTATbHBIMU JAHHBIMHU.
Huxe  (tabm.1) gaHel  3HAYeHHWs]  HANPSOKEHUHW  p,  TIOJyYCHHBIE
AKCIIEpPUMEHTAJIbHBIM IyTEM IIPU BAABJIMBaHUU ITaMnoB auamerpoM 110 u 140 mm
B YEpPHO3EMHYIO I[IOYBY HA CKOILIEHHOM VYBJIQXHEHHOM JYry, a TaKke

conporusnenns p!, p'f u p!!| naitnennsie mo popmynam (6), (8) u (9).
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Tabmuma 1- 3HaueHus HaNPsHKEHUR p, MOMYYEHHBIE SKCIEPUMEHTAIbHBIM MyTeM
MpY BAAaBIMBAaHUU ITaMnoB aguameTrpom 110 u 140 MM B 4epHO3€MHYIO MMOYBY Ha

CKOLIEHHOM YBJIQ)KHEHHOM JIyTY

. o i y 2 % I,
- P KrF/)(:;\/[2 P IIIPI —h thx—h p/ 2
ol o Do KI/cM

Kr/cM?

0,55/0,77 | 1,47/0,69 | 0,81/0,60 | 1,51/0,67 | 0,21/0,12 | 0,207/0,119 | 1,25/0,83
1,10/1,4 | 2,50/1,47 | 2,36/1,40 | 2,65/1,39 | 0,42/0,24 | 0,397/0,235 | 2,49/1,64
1,65/2,1 | 3,30/2,30 | 3,30/2,10 | 2,84/2,18 | 0,63/0,36 | 0,558/0,345 | 3,36/2,42
2,20/2,8 | 4,12/3,14 | 4,10/2,70 | 4,50/2,94 | 0,84/0,48 | 0,686/0,446 | 4,13/3,13
2,75/3,5 | 4,50/3,80 | 4,80/3,30 | 4,60/3,68 | 1,05/0,60 | 0,782/0,537 | 4,71/3,76
3,30/4,2 | 5,15/4,40 | 5,50/4,00 | 5,00/4,32 | 1,26/0,72 | 0,851/0,617 | 5,13/4,32
3,85/4,9 | 5,55/4,92 | 6,20/4,60 | 5,29/4,90 | 1,47/0,84 | 0,899/0,686 | 5,42/4,82
4,40/5,6 |5,62/5,22 | 6,80/5,20 | 5,48/5,32 | 1,68/0,96 | 0,935/0,744 | 5,64/5,22
4,95/6,3 | 5,74/5,55 | 7,40/5,86 | 5,60/5,90 | 1,89/1,08 | 0,956/0,793 | 5,76/5,55
5,5 577 8,00 5,68 2,10 0,970 5,85
6,05 5,85 8,60 5,92 2,30 0,980 5,91

[Tpumeuanue. JleBbie B rpade nudpsi-mramn guamerpom 110MMm, nmpaBbie-
mTamn auamerpom 140 MM

B nocnenneit rpade Tabnmupl ykaszambl 3Hauenus p'l!!) BplumcieHHble MO

dopmye (16).

Jlyist onpenienieHust KOHCTaHT P U k Bocmosib3dyemcs ycinoBueM h, = 2h,. Otomy
YCIIOBUIO COOTBETCTBYIOT CIEAYIONINE JAHHBIC U3 TAOIUIIbI
1 (wramn guamerpom 110 mm): by = 2,2 cM u p; = 4,12 xr/em?, h, = 4,4 cM u
p, = 5,62 kr/ cm?,

[ToncraBuB 3HaueHUs1 p1 U P, B hopmyny (12), Oyaem umeTs:
4,12

Po = ,412
5,62
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Bocnonbs3oBaBminch Bbeipaxkenuem (18) u  TabnumamMu runepOOIMYecKux

(YHKIMU, TIOTYYHM:

T
X=ATH 4560

-1=0,84

o ¢popmyie (19) onpenenum: k = %0,84 = 2,3kr/ cm®

AHaJIOTUYHBIM MyTEM HAXOJISITCSI KOHCTAHTHI P U k 11 mitamma auamerpom 140
MMm: h;=2,8 u p;=3,14 xr/cm?; h,=5,67 u p,=5,22 xr/cm?. Tlpu x=0,48 py=7,02
kr/cm? u k=1,2 kr/cm®,

Ha ocHoBaHuM mOJIydeHHBIX BEJIMYMH po U k B Tabmuie 1 mnpuBeaeHBI
nojicuuTa”HbIe 1o ¢hopmyie (16) 3HaUCHUST COMPOTURICHUH BIABIMBAHUIO IIITAMIIA
(p™1). Yto6bl mpPOBEpPUTH, HACKOIBKO pE3YIbTAThl IIPOBEJEHHBIX PACUETOB
COOTBETCTBYIOT DKCIIEPUMEHTAIBHBIM JJAHHBIM, HEOOXOAMMO BBIYUCIIUThH PA3HOCTH
(OTKJIOHEHHS) OKCIIEPUMEHTANIBHBIX P M PACYETHBIX Pj. 3HAYECHUM HANPSDKEHUS.
[Ipu sTOM, eciu OTHENbHBIE PA3HOCTU MPEBHIIAIOT MO a0CONIOTHOW BEIUYHHE

BO3MOJKHBIC OI]II/I6KI/I, CICAYCT OIIPCACIINTD CPCIAHHUC a0COJIFOTHBIE OTKJIOHCHHS :

5 = Zilpi=pid (20)

n
U CPEIHIOI KBaJIPATUUHYIO OIIHOKY:
> j[p j—pij

§=—n (1)

n-s

I'ne N-unciio n3mMepeHunit; S-4uciao napaMeTpoB.

[Moncuntanusie mo dopmynam (20) u (21) BenwuuHbl § W P TPUBEICHBI B
Tabnune 2.

Ha ocHoBanuu Tabnuibl 2 MOKHO cenaTh BbIBOJ O TOM, yTo Gopmyna (16) B
ATUX YCIOBHSIX 00JIee TOYHO OTOOpakaeT (pakTUIecKoe M3MEHEHNE HAMPSIKEHUS B
3aBUCUMOCTH OT Je(pOpMaIIiU CKATHUSI, YeM CTETICHHAS W TOKa3aTeIbHAs (PyHKITUH.
Tabnuia 2 - hakTuyeckoe N3MEHEHNE HAMPSKEHUS B 3aBUCUMOCTH OT JieopMaiuu

CXXaTusia
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[Tokazarenu [Mpumensiemas popmyna
(1) (3) wm (4) (11)
[Iramn ntuameTpom, MM
110 140 110 140 110 140
Cpennee
abcomorHoCe 0,01 0,26 0,18 0,12 0,07 0,07
OTKJIOHEHHUE O |,
Kr/cM?
Cpennsis
KBaJIpaTHYECKast
ommubKa &, Kr/cm> 1,41 0,35 0,26 0,18 0,11 0,107

[Ipu BO37ENBIBAHUU CEIBCKOXO3IUCTBEHHBIX KYJIBTYP JBHXKUTEIH KOJECHBIX
TPAKTOPOB OKA3bIBAIOT 3HAYUTEIHLHOE BIMSHUEC HA PU3NKO-MEXaHUYECKUE CBOMCTBA
MOYBBI, yXy/IlIasi, B OCHOBHOM, ee miogopoaue. OdecreunBas TPAaKTOPy TATOBO-
CIIETIHbIE KauecTBa, OHU OOpa3ylT B HEW Hemajble YIUIOTHCHHBIC 30HBI,
KOHIICHTPUPYIOIIHUECS OKOJIO KOJIEH.

B mporecce moAroTOBKHM IMOYBHI, TMOCEBA, yXOjJa 3a PACTCHUSIMH U yOOPKH
ypoXasi pa3InyHbIe CEIbCKOXO03IMCTBEHHBIE MAIIIMHBI TIPOXOST IO TOJII0 OT 5 110
20 pa3. B pesynpraTe cymmapHas IUIOIIAAb CJIEJOB JABWXKHUTENEH B 2 pasa
MpeBbIIIACT MIOMAAbL noJist. [loaBepraercs: Bo3aeHCTBUIO IBUXKUTENEH oT 6 10 20
pa3z 10...12% nnomaau nons, or 1 1o 6 paz-65...80% u toapko 10...15% ee He
nojJBEpraeTcs 3ToMy. B yclIoBUAX HWHTEHCH(UKAIIMU CEIbCKOXO3SHCTBEHHOTO
MIPOM3BOJICTBA OJTHO M3 OMPEICIISIONINX TPEOOBAHUH K TPAKTOPAM-TIOBBIIICHUE HX
MIPOM3BOJUTEIILHOCTH, 4YTO HEM30EKHO BEIET K YBEIWYCHHUIO OOIIeH Macchl
MaIlIMHHO-TPAKTOPHBIX arperatoB M, Kak CJEACTBHE, OOJBIIIOMY YIIOTHEHUIO
1o4Bbl. CHIKEHHE TUIOIOPOIMS TTIOUBBI IPOUCXOIUT B OCHOBHOM H3-3a YBEIIMUCHUS
IJIOTHOCTH KaK MaxOTHOTO, TaK W IMOANAXOTHOTO CJIOEB, SBIISIONIEHCS (aKTOpOM,
00yCJIOBIMBAIOIIIMM HOPMaJIbHBIC BOJHBIN, BO3AYIIHBIN, TSINIOBON U MUTATCIbHBIC
PEKUMBI TIOYBHI.

[TouBa B €CTECTBEHHBIX YCIOBUAX (POPMUPYETCS 0 OMPEACTCHHON TIJIOTHOCTH,

Ha3bIBAEMOM PABHOBECHOW, W B JaJbHEHINEM MEHSETCA HE3HauuTeabHO. J[d

490



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

BO3JICIBIBAHMS K€ CEIbCKOXO3IMCTBEHHBIX KYJIbTYp HEOOXOAMMO CO3/aTh
TpeOyemyto, Ipu KOTOPOH OyIyT HAMJIyYIlU€e YCIOBUS sl GOPMHUPOBAHUS U POCTa
ypoxasi. OnTuMalibHast IOTHOCTh CYTJIMHUCTON 1I€PHOBO-TIOI30JMCTOM MOYBBI J1JI51
nponamHex KynsTyp coctasusger (1,0...1,2)10° kr/m®, cymecuanoii nepHOBO-
nogzonucToit s Kykypyssi-(1,2...1,3) 103  xr/m3, TSKeIOCYrIMHUCTO-
(1,0...1,1)10% kr/m>. JlaBneHue nouBHI 110/ KOJIECOM Ha BCEX MIyOMHAX 3HAYUTEIHHO
BBIILIE, YEM MO ryceHuileil. BeaencrBue 3Toro o6beMHasi Macca NaxoTHOTO CJOs
M0J1 BO3/ICHCTBHEM KOJIECHBIX JIBHYKUTEJICH TOXE BBIIIIE, YTO MIPUBOUT K OOJIBIIIEMY
CHIIKEHUIO YPOKalHOCTH. Blla)XHOCTh TOYBBI B MOMEHT BO3JICMCTBUS Ha HeEe
CENIbCKOXO3MCTBEHHOM TEXHUKHM TakKe HMeeT BaxxHoe 3HaueHue. C ee
yBEIUYCHUEM YIUIOTHSMOIMME jacehopMaliid TMPOSIBISIOTCS HWHTCHCUBHEE U
CIIOCOOHOCTD MOYBBI CONPOTUBIIATHCS PE3KUM HArpy3kam 3HAYUTEIbHO CHUKACTCS.
Tak, mpu moOBbIIIEHUH BiaXHOCTH Ha 3...4% Bbile (U3MUECKOW CIIEJIOCTH, B
3aBUCHMOCTHU OT THIIA TIOYBBI, IaBJICHUS O] KOJECAMH, IIUPUHBI IPOTEKTOPA IINH
CTEIEHb YIUIOTHEHUSI TaXOTHOTO CJIOS yBennuuBaeTcs: Ha 6...12%, a noanaxoTHoOro
-Ha 3...4%. Ilpu Bnaxxunoctu 0,7 HB (HamMmeHbl1asi BIaroeMKOCTb) cepast JieCHasl
[I0YBa MPOTUBOCTOUT YIUIOTHEHHUIO TPAKTOPAMH, a TIPH YBEIIMYEHUH BIAXKHOCTH 10
1,0 HB nox ABMKUTENISIMU 3TUX TPAKTOPOB IUIOTHOCTH Bo3pactaeT Ha (0,15...0,2)
10® kr/m3,

OueBuaHO, YTO (paKTOpaMu, BIUAIOIMIMMHU Ha YIJIOTHEHHE TOYBHI, SBISIOTCS
HOpMaJibHasi Harpy3ka OT IBUIKHUTENSA, TUI, €€ BIAXKHOCTb, KOHCTPYKIUS LIWHBI.
Bceneactsue sroro mpuMensiembie B Hactosiiiee BpeMs ['OCTaMu pekoMeHyeTcs
MPOBOJIUTh ArpOTEXHUYECKYID OLEHKY CEIbCKOXO3SIICTBEHHBIX MAIIUH 10
MaKCUMAJIbHBIM U CPEAHUM YyIeJIbHBIM JIaBJIICHUSIM B MECTE CTATUUECKOT0 KOHTaKTa
KOJieca ¢ TOYBOM B 3aBUCUMOCTH OT BPEMEHH rojla, Y yY€TOM THUIIAa U BIAKHOCTH.
Onnako mpW JBMXKEHUM STH TOKa3aTeld CYIIECTBEHHO wu3MeHsitorcs. Ha wux
BEJIMYMHY BIUSET HANPSIXKEHUE CIBUra HAa MOBEPXHOCTH MOYBBI B MECTE IOYBBI.
KOHTAaKTa C IIMHOW BCIEICTBUE OYKCOBAHMS, YTO BBI3bIBAET YBEJIMYCHHE

ymiotHeHus: Ha 50%. OmpeneneHHO HM3MEHEHHE OOBEMHOM MAcCChl TOYBBHI, a
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CJIEIOBATEIHHO U TBEPAOCTH, IOPUCTOCTH, BOJIOTPOHHUIIAEMOCTH, a TAK)KE TTTyOUHBI
KOJIen H3-3a OyKCOBaHMSA BEAYIIMX Kojec. Ha TSKenbIX TIMHUCTBIX MOYBaxX OT
OykcoBaHUsI BeAylIMX Kojec Tpakropa MT3 yminoTHeHHe B clieax ObIBaeT
HACTOJIBKO BEJIMKO, YTO TpeOyeTcsl Mmocieayromas MHOTOKpaTHas 00paboTka st
npuBeneHusT B TpeOyemoe cocTossHMe. Ha CBeTNIO-KalTaHOBBIX MOYBaxX TMpHU
BeaMunHe OykcoBaHus 10 14% riyOuHa KoJjiem MHTEHCUBHO pacteT u nipu 30% B 2
pa3a IpeBhIIIaeT NePBOHAYATBHYIO.

JlJisi  CeNbCKOXO3SMCTBEHHOTO TMPOW3BOACTBA WH(pOpMAIUs 00 H3MEHEHHSIX
IUIOTHOCTH TIOYBBI B pe3yJbTaTe JBIKCHUS IO HEW MaIlWH, HeoOXoaumas Jis
pa3pabOTKM TEXHUKO-dJKOHOMUYCCKUX KPUTEPHEB ONTHMH3AIMK TapaMeTPOB
NePCIEeKTUBHON MOOMIBLHOM, MproOpeTaeT ocoboe 3HaUCHUE.

Jlo)xneBaHue SBISICTCS OJHUM M3 JICHCTBCHHBIX CIOCOOOB TOBBIMICHUS
YPOKAHOCTH MHOTHX CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP, HAKOIIJICH 3HAYNTEIbHBIH
MOJIOXKUTENbHBIN OIBIT MPUMEHEHHs JTOXKACBaHUS TPU BBIPAIIMBAHUHU OBOIIEH U
IUTOJIOB M SITOJI. B 3acylINUBBIX M MOMY3aCyILTMBBIX paiiOHAX CTPaHbI JOKIEBAHUS
00ecreynBaloT MOJIYYeHUE BBICOKUX U CTAOMJIBHBIX YPOXKAaeB KYKYpPy3bl caxapHOi
CBEKJIbI, KapTodens, 0000BbIX. YCTaHOBJIEHO, YTO B pailOHAaX TaK Ha3bIBAEMOTO
HEYCTOMYMBOTO YBIAXHEHUS JOXKACBaHUSA Ja€T BO3MOXKHOCTh 3HAYUTEIHHO
ObicTpee OcCBaWBaTh OpOILIAEMble IUIOIMIAAMA, YEeM OTO JOCTUTaeTcsi MpH
MOBEPXHOCTHBIX CIIOCO0AaX MOoJauBa. BakHO TakyKe OTMETHUTbD, UTO MPU T0KICBAHUH
Ha OpPOIIAEMBIX 3€MJISIX MOTYT OBITh HCIOJIB30BAHBI T€ K€ MAIIWHBI U OPYIUS,
KOTOpBIE TPUMEHSITUCH 710 OpolneHus. [[pu mOBEpXHOCTHOM MOIMBE MPEABIBISAETCS
Oonpivie TpeOOBaHHMS K penbedy OpolIaeMond TEpPPUTOPUHU, CTENeHH e
CIUTAHUPOBAHHOCTH U COTIIACOBAHHOCTH HAMPABIICHUS TIOCEBA KYJIBTYP C YKIOHAMH
MECTHOCTH. 371eCh HEOOXOIUMO JOTMOJHHUTEIBHBIE MAIWHBI JJIS YCTPOWCTBA U
BBIPABHUBAHUS TOJIMBHBIX OOPO3/] M TIOJIOC, MJIAHUPOBITUKHA U TaK Jajee TOYKa Ha
VIUIOTHEHHBIN B PE3yNbTaTe TAKOTO TOJMBA TOYBE, MOKPBITHI CEThIO 00OpO3M U
BaJINKOB, CEIbCKOXO3SMCTBEHHBIC OPYIWs, MPEIHA3HAYCHHBIC I OOTapHBIX

3EMCJIb, Yacro JIOMACTCA, BBIXOAHUT H3 CTPO-. OI[HaKO JOXIACBAaHHUC HC BCCTrOa
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IKOHOMHUYECKH OoJiee 1e7eco00pa3Ho, YeM MOBEPXHOCTHBIC CAMOTEYHBIC CITOCOOBI
nonauBa. Ilpr HEOOXOAMMOCTH TMONKMBA KPYIMHBIMH HOPMaMH palldOHAIbHEE
OPUMEHSTH MOBEPXHOCTHOE OPOIIEHHE, HAIIPUMEpP MO 00po3aaM Wi mosocaM. B
YaCTHOCTH, JTOKJICBAHKE C LEIBI0 NITYOOKOM BIaro3apsaKd U IPOMBIBKU ITOYBHI OT
BPEIHBIX COJICH 9KOHOMUYECKH CeOsI He OMPaB/IbIBACT.

[TpeumyIiiecTBa OPOIICHUS JT0KICBAHHEM MPOSBIISIOTCS 0COOEHHO B MOMax
pPEeK W Ha 3eMIIIX C OJM3KHM 3ajeraHreM IPECHBIX TPYHTOBBIX BOJ, a TaKKe Ha
y4acTKax €O CIIOKHBIM  penbehoM  HITH C MAJOMOIIHBIMH  IIOYBaMH,
3aTPYAHSAIONMMHA ~ KAIUTAAbHYI0 IUIAHHPOBKY, T.€ TaM rae  Tpebyercs
OrpaHHUYEHHOE YKCJIO TOJMBOB HEOONBIITUMH HOpMaMu. JloXaeBaHHE 0COOEHHOM
s¢dekTHBHO Ha (hOHE TITYOOKOM BIIaro3apsIKH-eCTECTBEHHON HIIH HCKYCCTBEHHOM.
[To Mepe MPOABHKEHUS C Ora Ha ceBep NpUOAaBKYy ypokash MHOTHX KyIbTyp Ha
KyOOMeTp BOJBI, IMOJAHHON HA IOJS C IMOMOIIBIO J0KICBAHMS, KaK MPaBUJIO, HE
TOJILKO HE IMOMAJaeT, a TaKKe PacTér. DTO OOBACHIETCS TEM, YTO IO Mepe
MPOJIBIDKCHHS Ha CEBEP MOBBIMIACTCS POJIb €CTECTBEHHBIX 0CAJKOB. B TO ke BpeMs
JBa-TPH TIOJIMBA JIOKICBaHUS B HamOoyiee >KapKWe W 3aCyILIMBBIC TEPHOJIBI
NPaKTUYCCKU PEmaioT Cyas0y yposkas[8-11].

B Harieii ctpane UMEIOTCsT OOJIBIITHE BO3MOXKHOCTH JUISI IIMPOKOTO MPUMEHEHHUSI
NOKICBaHUS B TpakThKe 3emueaenus, OIHAKO O HACTOAIIETO BPEMEHH
peanu3yeTcsl HeIaJeKO He MONMHOCThI0. OMBIT A0XK/IeBaHHUs Ha KPYIMHBIX MAaCCHBaX
[oKa3all, YTO CPAaBHUTEIHHO BBICOKAs CTOMMOCTH OPOIICHHUS C MOMOIIBIO MOIIHBIX
JI0KICBAIBHBIX arperaroB MOCTOBOTO THIIA OOBSCHICTCS TJIaBHBIM 00pa3oM He
3aTpaTaMH TPy/a Ha TOJIHMB U Jake HE PacX0JOM JHEPIUH, a BBICOKOH CTOMMOCTH
3TUX arperaToB, KOPOTKHMH CPOKOM HX CIYKObI, YacCThIMH MOJOMKaMH U
CIIO’KHOCTBIO PEMOHTOB IMOJIEBBIX YCIOBUAX. UTOOBI CHU3UTh CTOMMOCTH OPOIICHUS,
HEOOXOIUMO TMOBBICUTh HAJASKHOCTh pPabOTHI arperaToB MOCTOBOTO THIIA,
yIIEIIEBUTh PEMOHT, U YTO OCOOECHHO Ba)KHO, YJIMHUTD CPOK UX CIIyKObI. [ToaToMy
HapsAAy C JAJTbHEHINAM YIIYYIIEHHEM KOHCTPYKIMH J0KIEBAJIbHBIX arperaTtosn

(0OCOOEHHO B 3TOM HYXAAIOTCS BOAONPHUEMHOE YCTPOMCTBO arperata H
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XOJJOYMEHBIINTEIb) HEOOXOAMMO OpPraHU30BaTh MX MacCOBOE MPOMU3BOACTBO Ha
CIEIUATM3UPOBAHHBIX TIPEANPUATHAX. Tam Ke JOHKHBI BBIITYCKAThCS W 3aMacHBIC
gacTh. /[l CHMXKEHMsI SKCIUTyaTallMOHHBIX pPacxofOB CIEAyeT pa3paboTaTh
palMOHANBHYI0 TEXHOJIOTUI0O PEMOHTa MOCTOBBIX JIOKJIEBaJbHBIX arperaToB B
MOJIEBBIX YCIOBHUAX. B HacTosiiee BpeMs JOXACBaJbHBIE MAIlMHBI OCHAIEHBI
MPOCTEUIITUMU BOJIOMEPHBIMH YCTPONUCTBAMH U CYMMHPYIOITUM CYeTYUKOM. OYCHB
Ba)KHO OCYIIIECTBUTH PSJl MEP IO 3aIIUTE XOTS OBl TOJIBKO HArPYKEHHBIX JeTane
MOCTOBO# (pepmbl (TJIaBHBIM 00Pa30M TOHKOCTEHHBIX TPYO) OT KOPPO3UHU, KOTOpas
SBIISIETCSI OCHOBHOW TMPHYMHOW, COKpAIAIOMIE CpPOK CIYy)KOBI MOCTOBBIX
JIOKJICBAJIbHBIX arperaTos. UtoObl ynemeBUTh OPOIICHHE C TOMOIIBIO
TAIBHECTPYHHBIX JOKJeBaTeNeld, HEOOXOJAMMO CHHU3UTh CTOMMOCTH MAITUHBI-
CMEHBI TpakTOpoB. OJIWH TPAKTOPHUCT MOXKET OOCIYKMBaTh JIBa JOXKIEBATEIs,
MOCKOJIbKY OHM pabOTaroT IO HECKOJIbKO 4YacoB Ha oOfHOW mno3uiuu. [lpu
NpaBWIBHOW  OpraHW3allMi TPYNINOBOM HUX  OKCIUIyaTallud  CYIIECTBEHHO
COKpalllaeTcs 3aTpaTbl TpyAa Ha pEryJupoBaHHE TOJAaYM BOJBI B MEJKHE
BPEMEHHBIE OpOCHUTENIbHbIE KaHaibl. [loMUMO 3TOro, mpH COCPEIOTOYEHHOM
JEUCTBUU HECKOJBKUX JaNbHECTPYHHBIX anmapaTtoB  OCYIECTBUMA TakK
Ha3bIBa€MbIC TUIONIAHAS CXEeMa JI0XKICBaHUS, YMEHbIIIAIOINIEEe UCTIApEHUE BOABI U
BpeaHbIe BIusHUE BeTpa. CraObiM MECTOM JalbHECTPYWHBIX anlapaToB SBISETCS
BBICOKO€ MTHOBEHHAss MHTEHCHBHOCTH JIOXKIS M HEPABHOMEPHOE paCIIpEeIeHUE
ocankoB mpu Berpe. Korma ckopocTs ero mpeBbimaer 3-4 M/c, M3-3a CHJIBHOTO
YXYAIICHUS] CTPYKTYPHI JOK/S Ha MMOBEPXHOCTH MOYBBI 00Pa3yIOTCs yIUTOTHEHHAS
KOpKa, ¥ BOJIa CTEKAET MOHMWKEHHBIC JIEMEHTHI penbeda . B aToM ciaydae 3emitio
ymaércs yBIaXHUTH Ha TIyOuHy He 6omee 20-25 cm . YcTpaHuTh BpeTHOE BIUSHUE
BETpa MOHO, MEHSIS YroJl HAKJIOHA TJIABHOTO COILIA JIOK/IEBATENsl K TOPU3OHTY.
Ecnmu cTpys nedicTByeT MO HampaBlIEHWIO BETPa, TO YroJ HAKJIOHA HEOOXOIUMO
yBeJIM4HUTh 10 55-60°. B sTOoM ciiyyae oHa mogHumaercs Ha 25-30 M u Jrydiie
JIpOOUTCS Ha KaIlld, KOTOPBIE 3aTEM YHOCSTCS 3HAYMTEIHHO Jaibllle, YeM TpH

O0OBIYHOM yTJIe HaKJIOHA, paBHOM 32°. JlanbHOCTH Mo€Ta Kanenb ( IpOTUB BETPa U
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0 BETpPy) IpH yKa3aHHBIX yriax yBenuuuBaercs Ha 30-40%. Kak nauOoiee
MPOCTOE pEIIeHHe MOXXHO pPEKOMEHJOBaTh MPH TOJUBE JadbHOCTPYHHBIMU
amnmapaTamy 1o CeKTOPY yBEIWUYCHHS yTiia HaKJIOHA CTpYH K Topu3oHTy ¢ 30 10 55-
60°. B »3TOM ciydae pPe3KO YIYUIIMTCA KAa4eCTBO JOXKIS: BMECTO IUIOXO
paznpoOsieHHOW  cTpyu( HampaBiIieHHWE BETpa M3 CTPYH COBMAJAET) U MacChl
KPYIHBIX Kalleldb, BBIMAJAIOIINX Ha OTPAHMYEHHOW IUIOMIAAW W  CO3JAIOIINX
KapTUHY CHJIBHOTO JIUBHS, MBI TIOJTy4aeM MEJKOe IPOOJICHHE CTPYH Ha OTACIbHBIC
Karuii, KOTOpbIE OCEJaeT Ha 3HAYUTENbHO OONbIIoN miomanun. llpumeHeHwe
OPOCTEUITUX  CPEICTB  aBTOMATH3AIlMM  TO3BOJHMT  COKPATUTh  YHCIIO
0OCITy’)KMBAIOIIETO TEpCOHANa W WCIOJIB30BaTh OKOJO TMOJOBUHBI YyKa3aHHBIX
CTICIMATUCTOB Ha JApyrux pabortax. B paifloHaxX, TZie COCPEIOTOYCHBI MEJKHE
MEJIMOPATUBHBIC CTAHIINH, 11€JIECO00pPa3HO MOCTPOUTH JIMHUU AJIEKTporepeaadn 6-
10 xBampaTtoB, YTOOBI 3aMEHUTH TEIJIOBBIC IBUTATEIH DSJICKTPHUUYECKUMHU. ITO
TIO3BOJIAT B JIBA-TPH pa3a CHU3UTh 3aTPaThl TPYyJa U CPEACTB Ha MOABEM BOJIbI [12-
15]. Kpome ToOro, 3nekTpuduKaIys HaCOCHBIX CTAHIUN CYIIECTBEHHO OOJICTYHIIO
Obl X aBTOMaTu3alMio. B HacTosiee Bpems BcE Oosiee CTHpAETCs rpaHb MEXKIY
JIOKJIEBaIbHBIMU U TIOJIMBHBIMU MalllMHAMU M ycTaHoBKaMu. [losTomMy pas3Butue
JIOKJICBAJIbHOM TEXHUKH B TO K€ BpEMs CIOCOOCTBYET COBEPIICHCTBOBAHUIO
TEXHUUYECKUX CPEACTB JJIsi MEXaHU3allUU TOBEPXHOCTHBIX MOJIUBOB.

3akiiouenne

VYPpoxkaltHOCTBH MOJIEBBIX KYJIBTYP 3aBUCUT OT MHOTHX ()aKTOPOB, B TOM YHCIIC Ha
25...30% ot kadecTtBa 00pabOTKM MOUBHI. | TaBHas 11€7h 00PAOOTKU-COXPAHUTD U
MOBBICUTh TUIOAOPOJNE TOYBKI. J[JIs1 TOBBIMIEHHWS] KayecTBAa BCIMAIKH Ba)XXHOE
3HaueHne mpuodperaeT nuddepeHIIMPOBaHHOE MPUMEHEHNE CMEHHBIX KOPITYCOB,
oOecreunBaOMuX TpeOyeMblii 00OpOT IJIacTa, €ro KpomeHne U d3(PQPeKTUBHYIO
60pr0y c coprsikamMu. HeoOXOIWMOCTh MOYBEHHBIX YCIOBUHU, BO3JCIIBIBAEMBIX
KyJbTyp, MPEAMIECTBEHHUKOB, ()OHA TOYBBI, a TaKKE€ HAIMYAEM TPAKTOPOB
Pa3TUYHON YHEPTOHACKIIIIEHHOCTH | JIp.
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AHHOTaums. B ctaThe paccmoTpen kapTorpaduaeckuii MeTo 1 MCCIIeIOBAHMUS
C TMPUMEHEHHEM TeOWH(DOPMAIMOHHBIX CHCTEM, JTambl TMOCTPOCHHS HHU(POBOI
Moienu penbeda, MOKa3aHa AaKTyaJbHOCTh MCIHOJIb30BAHHUS  MaTEpUaIOB
CITyTHUKOBBIX CHUMKOB JIJISI aKTyaJu3allld COBPEMEHHOTO COCTOSIHUSL PEYHOM CETH.
Kaptsl B 'YIC BBINOMHSAIOT ABOMHYIO ()YHKIIMIO: OHU CIIYXaT CPECTBOM XPaHEHUS

Hu 1cpcaadn I/IHCI)OpMaI_II/II/I, a TakKe cIocooom HCCICA0BAHUA U MOACIUPOBAHUA

501



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

recocucTeM IIpu pasjiMdHbIX CHOCHAPUAX HUX PpPa3BUTHUA, BKIHOYasA OLCHKY
AHTPONOTr€HHOI 0 BO3JeMCTBUA U ero nociueactsuil. Crneunduka npumenenus I'NC-
TEXHOJIOTUH paccMOTpeHa Ha TMpuMepe BoaocOopHoro OacceitHa pexku Yup.
CocraBnennass kaprocxema I[[MP B nanbHeiinieM mNOHAAOOUTCS IS TOJHOU
re0dKO0JIOTHYECKOM OLIEHKH BojgocOopa peku Yup. PazpaboTanHast METOIMKA MOXKET
OBITh MPUMEHEHA AJIA JIPYTUX BOJOCOOPOB C OTCYTCTBHEM AaHHBIX PETYJISPHBIX
HaOJIFOICHUH.

Abstract. The article discusses the cartographic research method using
geographic information systems, the stages of constructing a digital relief model,
and shows the relevance of using satellite imagery materials to update the current
state of the river network. Maps in GIS perform a dual function: they serve as a
means of storing and transmitting information, as well as a way to study and model
geosystems under various scenarios of their development, including assessment of
anthropogenic impact and its consequences. The specifics of the application of GIS
technologies are considered using the example of the Chir River watershed. The
compiled DEM map will be needed in the future for a complete geo-ecological
assessment of the Chir River catchment. The developed methodology can be applied
to other watersheds with a lack of regular observation data.

KiarwueBble cioBa: [uc-mexnonocuu, 2eourHgopmayuonnvie npocpammol,
sooocbopuas meppumopus, Llumnsinckoe sodoxpanunuwe, pexa Hup, yughposas
Mooens penvega.

Keywords: GIS technologies, geographic information programs, drainage

area, Tsimlyansk reservoir, Chir River, central relief model.

Beenenue. ['eomndopmanmonnsie cucteMbl (I'MIC) mpeactaBiastor coOoi
KOMITBIOTEPHBIE CUCTEMBI TS KapTorpaduu 1 aHanm3a 00bEKTOB peaIbHOTO MUPA,
MO3BOJISFOIIUE pabOTaTh C MPOCTPAHCTBECHHBIMU JTaHHBIMHU [1].

C nomoripto 'MIC TexHOMOTHIT MOXKHO MOJTHEE U ObICTpEe MOIy4YaTh HYKHbIE

XapakTEPUCTUKU MO CPABHEHUIO C PYYHBIMU TPYAOEMKUMH HU3MEPECHHUSIMH Ha
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tonorpadudecknx kaprax [2]. [UC mo3BosstorT Oojiee TOYHO WHTEPIPETHPOBATH
MIPOCTPAHCTBEHHBIE JaHHBIE U 00pabaThIBATh KOCMUYECKUE CHUMKH. B CBsI3U ¢ 3TUM
BO3HHMKAeT  NOTPEOHOCTh B pa3pabOTKe  METOJMKH  HMCIOJIb30BaHUS
reonH(pOPMALIMOHHBIX TEXHOJIOTUH JIJIs ONpeiesieHnus OacceiiHa peKku, peuHoi ceTu,
a TaKkXKe MOCTPOeHUE pelibe()HOU KapThl HA ATOH TeppuTopun [3].

Metoabl. B ycrnoBUAX  COKpallleHHs  Ha3eMHBIX HAONIOJEHUM U
AKCIIETMIMOHHBIX 00CNe0OBaHUI Ha MEpBBIN IJIaH B KauecTBE MH(OPMAIMOHHBIX
UCTOYHUKOB BBIXOJAT KapTorpaduyeckue U AUCTAHIMOHHbIE MaTepuansl, u ['1UC-
TEXHOJIOTUU JJI UX CUHTE3a, MPeoOpa3oBaHMsl, MHTEPIPETALIMH, TOJTYYSHHUS HOBBIX
naHHBIX [4].

J{ns mpoBeaeHusT MCCIENOBaHUSI MCIOJb30BaHa mporpamma Quantum GIS
(QGIS). QGIS — 10 reorpaduveckas HHGOPMAIMOHHAS CHCTEMa C OTKPBITHIM
UCXOAHBIM KOJIOM, T[I03BOJIsifOIIas paboTaTh C BEKTOPHBIMU W PACTPOBBIMHU
JTaHHBIMH, UX KOMOMHAIIMEN B pa3IMuHbIX (PopMmaTax.

Boioop o0bexkTa wuccaenoBanms. Jlns wuccienoBanus Obuta  BbIOpaHa
BOI0cOOpHas Tepputopus peku Yup — npasblil NpuTok pexu [JoH.

Peka Uup — cpennss peka (366 km*), umeeT miomaas 6acceitna 10600 kv,
Hcrok pexu — B PocTtoBckoit o61actu B Bepxueqonckom paiione Ha JIOHCKO# Tpsijie
u Bragaer B Boarorpaackoir o6mactm B L{UMIIIHCKOE BOAOXpaHUIIHIIIE,
pacroyioKeHHoe Ha peke JloH.

JlangmaT JBYX pEruoHOB, IO KOTOPBIM IpoTekaeT p. Ywup, sBusercs
IIPEUMYILIECTBEHHO PaBHUHHBIM CTEIHBIM C Pa3BUTOW OBPa)KHO-0aJOYHOM CETHIO.
JIuie B yCThe peKH MOsBIsIETCA O0JI0TUCTast MECTHOCTh. BogocOopHas Tepputopust
pPacnoJio’KeHa B 30HE HHTEHCUBHOTO 3€MJIEEIIHS.

MarepuaJgsl. J[J11 IpoBeIeHNs UCCIEN0BaHNS UCIIOJIb30BaHbl MaT€pUaIIbl U3
OTKPBITBIX UCTOYHUKOB:

¢ tonorpaduueckas kapra BojgocOopHoit Teppuropun p. Yup (I'TL 2 km);

* PacueT gnunHbl p. Yup n ee BogoCO6OpPHOM TepPUTOPUM NPOBOAMIICA B reoMHbOpMaLMOHHOM Nporpamme QGIS.
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¢ CIIyTHHKOBOE M300pa)keHHne BOAOCOOPHOI TeppuTopuu p. Yup;
¢ NaHHBIC PAJAMOJIOKAIMOHHON TOMOTpaUYecKO MHUCCHHM IIATTIA CHEMKH

MectHocTH (SRTM)

Xoa ucciiei0BaHusl.

1 sman. Buvidenenue mounou 2panuybl 6000COOPHOU MePPUMOPUU NO
monozpaguueckol Kapme u NOCMpoeHue Kapmocxemvl peuHou cemu.

Hcnonb3yst Tomorpaguyeckyro  KapTy, BbIJ€JlI€eHa TOYHas TpaHHIla
BOj0cOOpHOI Tepputopuu p. Uup B reoundopmanmonHoir nporpamme QGIS.
[lonyyeHHast rpaHulla KCIOJIB3YETCs B AalIbHEWIIEM JUIsi TIOCTPOCHHE 0a30BbIX
KapTOCXEM HMCCIEAyeMOi TeppuToprn Bogocoopa [5].

B3siTeie 3a ocHOBY Tomorpaduueckass KapTta U CIYTHHUKOBOE H300pakKeHHE
MECTHOCTH TO3BOJWJIM BBIJEIUTh COBPEMEHHOE COCTOSIHUE PEYHOW CETH
BO10COOpHOI Tepputopu p. Yup B reonHpopmManinoHHoi nporpamme (Pucynox 1).

Bosnbias 4acTs IPUTOKOB — IIEPECHIXAIOIINE, KOTOPBIE 3aIIOJHSAIOTCS B IEPHOL
CHEroTrasHus. B jeTHee BpeMs OHU ITOJIHOCTBIO IepechixatoT. Ha MaHHBIX MPUTOKAX
pacrnoiokeHsl ~ HEOOJbIIME  HPYyAbl  MCKYCCTBEHHOTO  IPOMCXOXKJIEHUS,

VCTOJIB3YIOIIHUECS ISl CEbCKOXO03SIMCTBEHHBIX HYXI.
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Pucynok 1. Peunasi cetb BO0cOOpHO# TeppuTopuu p. Uup

2 aman. Ilocmpoenue yughposoti modenu pervegha mecmHocmu.

[Hudposas wmoxmens penbedpa (LUMP) mpeacraBmser coboii  crmocoO
CTpyKTypHOrOo omucanusi penbeda. [IMP wurpaer 3HauuMyio poiab B
THAPOJIOTHYECKOM U TEOMOP(OIOTHIECKOM aHAIIN3e.

OTKpBITBIE JaHHBIC PATUOIOKAIMOHHON TOMOTrpaduuecKoil MHCCHH IIaTTia
cbeMku MecTHOCTH (SRTM) mnosBomunu, ¢ ucnonb3oBanueM ['MIC mporpamwm,
noctpoutsb [IMP BomocOGopHoit Tepputopuu (PucyHok 2), Ha KOTOPYIO Hallo)KeHa

p€4uHasa CCThb AJIA OobIICH PCIPC3CHTATUBHOCTH JaHHBIX.
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Pucynok 2. IIMP BogocGopHoii Teppuropuu p. Yup

[To kapTocxeme MOXKHO ONPEIEIINTh MAKCUMAJIBHBIE U MUHUMAaJbHBIE BHICOTBI.
Camblii HHM3KHE BBICOTBI — B YCTh€ pPEKHU, B MecTe BmaaeHuss B LlumisiHckoe
Bojgoxpanunume. Hopmanbubiii nognopssiii  ypoedbs (HITY) Iumnsinckoro
BOoJIOXpaHunIa coctaBigeT 36,0 M. MakcuManbHBIE BBICOTHI PACIIOIOKEHBI B
CEBEpPHON M BOCTOYHOM YacTH BOJOCOOPHOW TEPPUTOPHU U NOCTUTAIOT 255 M. B
1IeJIOM pebe HU3MEHHBIN CO CPESTHUMH BBICOTaMHM OT 75 10 135 M 1 paccedeHHBIN

OBpaXHO-0AJIOUHOM CETHIO.
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BeiBoabl. PazpaboTanbl kKapToCcXeMbl M MaTepHalibl ¢ ucnoib3oBanuem ['MC-
TEXHOJIOTUH, a UMEHHO KapTocxeMma peuHoi ceti u LIMP BonocOGopHoii Tepputopun
p. Hup. B nanpHeiimux padorax Ha ocHoBe [IMP M0XXHO mOCTpOUTH KapTOoCXeMy
YIJI0B HAaKJIOHA MECTHOCTH JJISl ONPEEIICHUS] THTEHCUBHOCTH CTOKA C Pa3JIMYHbBIX
y4acTKOB JaHAmagTa, 4YTO IO3BOJIUT MPOBOJAMTH HCCIEIOBAHUS IO OLEHKE
COCTOSIHUSL 3€MEJIb PA3JUYHBIX KAaTErOpuii M CTPOUTH KApPThl COBPEMEHHOTO
COCTOSIHUSL TEPPUTOPHUU ISl TIOJIHOM T'€0IKOJOTHMYECKON OLEHKH BOAOCOOpa peKu
[6].

PaGoTa BhINONIHEHA B paMKax rocyJapcTBEHHOT0 3aanus TeMbl No FMWZ-
2022-0002 UBII PAH MunuctepcTBa HayKu U Bbiciiero oopazoBanus PO.
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AHHOTanus. B crathbe H3I0KEHBI XapaKTEPUCTUKU KAIMYCTHBIX KYJIbTYp IO
OCHOBHBIM XO3SIUCTBEHHO IIEHHBIM Npu3HaKaMm. VccnenoBanusi IpOBEACHBI MMyTEM
3aKJIaJKH TOJIEBBIX OIBITOB M0 TUIY KOHKYPCHOrO copTouchbiTanus B 2021-2023
IT., IOCEB OCYIIECTBIISIN 110 TaPOBOMY MPEIISCTBEHHUKY Ha JEsSHKaX C yUeTHOU
mI0maAb6I0 23 M2 B 4 HOBTOPEHUSX HAa YEPHO3EMHBIX 0YBaX. L{eMblo uccnenoBanumii
OBLJIO OIEHUTH MPOAYKTHUBHOCTH MEPCIEKTUBHBIX CHOMPCKUX COPTOB KAIyCTHBIX
KyJIbTYyp B I0KHOU Jiecoctenn 3anagHoit Cubupu (Omckas o6macts). M3ydanuch
TaKH€ KaIllyCTHBIE KYJbTYpbl: Cypenula spoBas, ropuulia capenrtckas, ropyuia
Oemas U pbDKUK sipoBol. [lokazaTenu Tersio- ¥ BIAarooOECIeYEeHHOCTH B TOJbBI
UCCIIEJOBAHNI CHJIBHO BapbUpOBaiv. MakcumalibHasg YpOKaWHOCTh B OIIBITE
oTMeueHa B 2021 r. YCcTaHOBIIEHO, YTO B 3aBUCUMOCTH OT KIIMMATHYECKUX YCIOBUMN
rojia ypoXXKaiHOCTb 10 COpTaM CYPEIHIIbl SPOBOM B cpeaHeM cocrabmia 1,48-3,03
T/ra, TOopuMIel capentckoi 1,94-3,29 T1/ra, pepkuka sipoBoro 1,20-1,95 T/ra
COOTBETCTBEHHO. HecMOTpst Ha OCTpO3acylUIUBbIE UIOHD U UIOJIb Mecslbl B 2022 u
2023 rr. KamycTHbIE KYJIbTYpPbl MPOJIEMOHCTPUPOBAIIA BBICOKYIO YPOKallHOCTh U
MaCJIMYHOCTh CeMsIH. M3yuaeMble KylIbTypbl OTINYATUCh KOPOTKUM (73-89 cyTOK)
BEreTalMOHHbIM TiepuoaoM. Haumbosiee MpOJYKTUBHBIMU U aJaNTUPOBAHHBIMU K
ycioBusiM 3ananHoid CuOupu SIBISIOTCA COPT Cypenuisl sipoBoit ['pauus, u3
TOpYUIIbI CapenTcKoil — copT BanenTa, u3 ropumiisl 6emnoi — copt basa, u3 peikuka
spoBoro — copT Kpensimi. CopTta ropuuiibl 0emoi, capenTCKoil U pblKUKA SPOBOTO

CO3JaHHBIC Ha CTaHIOHNKN PCKOMCHIOBAHBI K BBIpAIIMBAHHIO II0 BCEM PCIHOHAM
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BO3JCJIBIBAHUA U B XOI€ I/ICCJ'IGI[OBaHI/II\/'I IMOKa3aJIl BBICOKYIO IMPOAYKTHBHOCTL, U
AJalITUBHOCTH HEC 3aBUCUMO OT KIIMMATUYCCKUX YCJIOBI/Iﬁ B IOAbI U3YUCHMHA.
Abstract. The article presents the characteristics of cole crops by the economically
important traits. In 2021-2023, we conducted the research through field experiments
following the form of competitive variety trials. We sowed by the fallow predecessor
on plots with the recording area of 23 m2 in 4 replications on chernozem soil. The
purpose of the research was to evaluate the productivity of promising Siberian
varieties of cole crops in the southern forest-steppe of Western Siberia (Omsk
region). We studied the following cole crops: spring turnip rapeseed, brown mustard,
white mustard, and spring false flax. Heat and water availability varied greatly
during the research years. We recorded the maximum vyield capacity in the
experiment in 2021. We established that depending on climatic conditions of the
year the average yield of spring turnip rapeseed varieties was 1.48-3.03 t/ha, of
brown mustard varieties — 1.94-3.29 t/ha, of spring false flax varieties — 1.20-1.95
t/ha. Despite very dry June and July, in 2022 and 2023 the cole crops showed high
yield and high oil content of seeds. The studied crops had a short (73-89 days)
growing season. The following varieties were the most productive and adapted to
the conditions of Western Siberia: promising turnip rapeseed variety Gratsiya, from
Sarepta mustard — the Valenta variety, from white mustard — the Bella variety, from
spring camelina — the Krepysh variety. The varieties of spring false flax, white and
brown mustard developed at the Siberian experimental station are recommended for
cultivation in all regions of cultivation and showed high productivity and
adaptability during the research, regardless of climatic conditions in the research
years.

KaroueBble cjioBa: cypenuya sposas, copuuya capenmckas, 2opyuya oOenas,
PBIICUK ﬂpOBOlZ, ypoofcadﬁocmb, MACIAUYHOCMb, KAYECMEB0 HCMblXA

Keywords: spring turnip rapeseed, brown mustard, white mustard, spring false flax,

yield, oil content
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Beenenune. MacinuuHble KyJbTypbl — OOJIBIION M NMEPCHEKTUBHBIA CEIMEHT PhIHKA
CEJbCKOXO03MCTBEHHOr 0 TPOU3BOACTBA. B uncie nepBoouepenHbIX 3a1a4, CTOAIUX
nepes; arponpOMBIIIIJIEHHBIM KOMILIEKCOM, 0CO00€ 3HaUE€HUE MUMEET HapallluBaHUe
MPOU3BOJICTBA CEMSH MACIUYHBIX KYJIBTYP — OCHOBHOTO CHIPbsl JJisl BHIPAOOTKH
pPacTUTENIBHOIO Macjia M Ba)KHOTO MCTOYHHMKA KOpMOBOro Oeinka. B cBs3u ¢
MEPEHACHIIIIEHHOCTEIO  CEBOOOOPOTOB  3€PHOBBIMHU, MACIUYHBIM  KYJIbTypam
OTBOJUTCS 0co0asi puTocaHuTapHas poJib [1].

Pactenus cemeiictBa Kamycthbie (Brassicaceae): cypemnuiia, pbDKUK |
ropuuila — IIEHHBICE MACJIHYHbIE U BBICOKOOCJIKOBBIE KYJIbTYpPhl MHIIEBOTO,
KOPMOBOT'O U TEXHUYECKOTO UCIIOIb30BaHU s, UMEIOIINE OOIBIIION MHHOBAITMOHHBIN
pecypc s cenabckoro xo3siictBa  Poccum. bmarogmaps  Guosiormdyeckum
OCOOCHHOCTSM 3TU KYJIBTYpbl NPHOOPETAOT IIHUPOKOE PACIPOCTPAHEHHE B
CENIbCKOXO03IMCTBEHHOM Mpou3BojAcTBe HeuepHozemHoMl 30HBI [2], W B
Kpacnomapckom kpae [3].

C poctoM mOTpPeOHOCTHM HacCeJIeHHs B pPACTUTENbHBIX Maciax, a
CEJIbCKOXO3IMCTBEHHBIX J>KUBOTHBIX B BBICOKOOEIKOBBIX KOpPMax B MHPOBOM
3eMIIe[Ie]INN  HaOMIoAaeTcsl TEHISHIMS K YBEJIWYEHUIO ITOCEBHBIX IUIONIAIeH
MAaCJIMYHBIX KYyJIbTyp W HapaliuBaHus OOBEMOB MX TMPOM3BOJCTBA. Takas ke
TEHJICHIIUS mpociexuBaeTcs U B Poccun, u B OMckoit o6mactu. B OMckoit o61actu
elre HecKoabKo JeT Hazasd (2010-2015 rr.) nmoceBHbIe MIOMIAAN TOA MACIUYHBIMU
KyJIbTypaMu HacuuThiBadum He Oonee 90-110 Thic. Ta, HO B TOCIEIHUE TOIBI
HaOroMaeTcs uX 3HaunTeNbHBIN pocT: B 2021 roxy 1o 318 Teic. ra, B 2022 roay 1o
431 TtbIC. Ta [4].

HecMmoTpss Ha He3HAuMTENbHBbIE IMOCEBHBIE IUJIOMIA[M TAaKWE KaIlyCTHBIE
KyJbTYpBI KaK: CyperuIila, TOPUMIla U PBIKUK, OJIaromapsi CBOS CKOPOCTIEIIOCTH |
MaJj03aTPaTHOCTH BBIPANIUBAHUS UMEIOT MPEUMYIIIECTBO Hal pancoM. CTabMIbHO
BBICOKHE ypOXkau CEMsSIH KalyCTHBIX KYJbTYpP MOXHO MOJIy4aTh MPU MPaBUIHLHOM

MOJ00PE COPTOB, MPHUCIOCOOJEHHBIX K MECTHBIM YCIIOBHSIM BoO3aenbiBaHuA. [lo
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MUIIEBBIM M KOPMOBBIM JIOCTOMHCTBaM ASTHU KYJIbTYpbl HE YCTYIMAIOT pancy, u
3HAUYUTENILHO MPEBOCXOIUT MHOTHE CEIbCKOXO3IMUCTBEHHBIE KYIbTYPHI.

Hapsiny ¢ Bo3nenbiBaHreM JIBYHYJEBBIX COPTOB SIPOBOTO parca, B YCIOBUSIX
OmMckoit 00s1acTH, OCOOCHHO B CEBEPHBIX paloHaxX, OOJbIIOE 3HAYCHUE HMEET
sapoBasi cypenuia. Cypenuiia UMEeT HEKOTOphIe MPEUMYIIECTBA B OTIWYUE OT
parica, NpoJAOIKUTEILHOCTh TIEPUO/Ia BEreTAIlMN €€ PACTCHUI Ha JABE-TPU HEACIH
MEHbIIIE, CTPYYKH TIPU CO3PEBAHUU HE PACTPECKUBAIOTCS, CEMEHA HE OCBIMAIOTCS
[5].

[Ipu BBIpalIMBaHUM KAMyCTHBIX KYJBTYP MACIUYHOW rpynmbl (PHDKUK,
ropuuila M Cypemnuiia) B pe3ynbTaTe (QPYHKIMOHHUPOBAHUS MOIIHONW KOPHEBOU
CHUCTEMBbl pPACTECHUW B TIOYBE CHIDKACTCS COJCp)KaHWE HHUTPATOB, YTO B
OTIPEJICJICHHON MEPe YMEHBIIIAeT PUCK 3arpsi3HEHUS TPYHTOBBIX M MMOBEPXHOCTHBIX
BoAg. C  arpoTexHWYeCKOW TOYKM 3pPEHUS OHU  SBISIIOTCS  XOPOIIUMH
NPEIIIECTBEHHUKAMU: PAaHO OCBOOOXKAAIOT TMOJe, YIY4YlIaloT CTPYKTYpy H
IUIOJIOPO/IME TIOYBBI, NPEMSATCTBYIOT Pa3BUTHIO NATOTEHHON MHKPO(IOpHl U
MOYBOOOUTAIOIINX HACEKOMBIX-BpPEAUTENEH, YMEHBIIAIOT 3aCOPEHHOCTH TOJEH.
Bo3znenbiBanue 3¢pHOBBIX KYJIBTYp MOCIE TOPYHUIBI WIM CYPENULbl TapaHTUPYIOT
nosyaeHue npubdasku ypoxas B 10-15 % 06e3 m0moIHUTEIBHBIX 3aTpaT, MOBbIIIAs
IIPU 3TOM MPOAYKTUBHOCTH CE€BO0OOpOoTa M A((PEKTUBHOCTh PACTEHHEBOJCTBA B
1esioMm [6].

B cocraB macma KamyCTHBIX KyJNbTYpP BXOJIUT OOJBIIOE KOJIMYECTBO
HEHACBILIEHHBIX JKUPHBIX IOJIE3HBIX KHUCIOT (OJIECMHOBAs, JIMHOJEBAs), KOTOPHIE
SIBJISIFOTCA HEOOXOJUMBIMH B MHUTAHUU 4YejioBeka [7]. Maciao ropyullbl MMeEeT
HanOOJBITYI0 BOCTPEOOBAHHOCTH, TaK KaK MaclIOCEMEHa ATOU KYJIbTYPHI SBISIOTCS
HMCTOYHUKOM MOJYYEHUSI BBICOKOKAYECTBEHHOTO MAacia, MIMPOKO HCIOIb3yEeMOTro
HanpsIMyr0 B MUILY, B KOHCEPBHOW, MAPrapruHOBOM, MBUIIOBAPEHHOM, TEKCTUIILHOU
1 (hapManeBTUYECKON, MapPIOMEPHON OTpaCisIX MPOMBIIIICHHOCTH, a TaKKe B
XJIeOOMEYEeHUn W  KOHAUTEepcKoM mpous3BojctBe [8]. Topumua Oemas B

pacTeHHUEBOJICTBE 3aHUMAET o0co0oe MecTo Ojarojaps CBOEW CKOpPOCIHEIOCTH,
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HEMPUXOTIMBOCTU BBIPALTUBAHUS, YCTOMYMBOCTA K TOPAKECHUIO BPEIUTEISIMU U
Oone3nssMu. Macio He OKUCISIETCS U IMEET JIONTHI Mepuo XxpaHenus [9].

[ToTeHuuanbHas ypoKalHOCTh CEMSIH PbIKUKA sIPpoBOro gocturaet 2,0 T/ra u
6osee, MmacanuHOCTb — 40-42 %. JKMbIX, moJlydaeMbIii TTOCJI€ U3BJICUECHUS U3 CEMSTH
Macja, — BBICOKOOEJIKOBBIA KOPM [JIsl )KMBOTHBIX, KOTOPBIA conepxkut 36-40 %
nepeBapuMoro mnporeuHa [10]. PspkuKOBO€ Macino SBISIETCS HCTOYHUKOM
HCHACHIIICHHBIX UPHBIX KHUCJIOT, B TOM 4Hclie ojienHoBor — 14-20 % (omera-9),
nuHojeBort — 18-22 % (omera-6) m nmHONEHOBOM — 26-40 % (omera-3), 4ro
MO3BOJISIET UCTIOJIH30BATh €T0 B MHUIIEBHIX 11e11X. KpoMe Toro, oHO XapakTepusyercs
BBICOKUM  COJEP)KaHHMEM TaMMa-TOKO(EpOJOB ¢  yHHUKaJIbHBIM  YPOBHEM
CTAaOMIILHOCTH K OKHCIIeHHto [11].

B Hacrosiee Bpemsi, mpy MOBBIIICHUH B MUPE 1IEH HA He(PTh U UCTOIIECHUH €€
MPUPOJIHBIX 3aMacOB, Macja KamyCTHBIX KYJbTYp, @ BMECTE C TEM U HEJIMKBUJIHBIC
JUIsl TIMINEBBIX 1IeJiel ceMeHa TMOJCOJHEYHUKA, pPBDKUKA M JIO0BIX JAPYTrHX
MACJMYHBIX KYJIbTYp, MPOU3BEICHHBIX CENbXO3MPEANPHUATHEM MOTYT YCIEIIHO
MCIIOJIb30BaThCS JJIsl IPOU3BOACTBA OMOJIOTMUECKOr0 TOIUIMBA. BUOTOIIIMBO MOXKHO
NoJiydaTh U3 JIOOOTO0 PAacTUTENBHOIO Macia, OJHAKO Hauboyiee palroHaIbHBIM
SIBJISIETCS] TOIJIMBO Ha OCHOBE paricoBoro [12].

KynbTypsl cemeiicTBa KamyCTHBIX (rOpyulla, Cypemluila, PBDKUK U JIp.)
JIOCTAaTOYHO BOCTPEOOBAaHbI B HAIIEH CTpaHE, YTO OOBICHACTCS HMX OOJBIINM
pazHooOpazueM. B KOpMONpPOW3BOJCTBE HCHONB3YIOT 3€JIEHYI0 Maccy |
MPUTOTOBJIICHHBIH M3 HEe CHJIOC, a TakkKe JKMBIX M IIPOT B Ka4yeCTBE
BBICOKOOHEPIeTHICCKHUX T00ABOK C BRICOKMM cojiepkanueM Oemka [13].

OCHOBHBIM TTOTPEOUTEIEM KMBIXOB U IPOTOB KAITYCTHBIX KYJIBTYpP JOJKHA
CTaThb KOMOMKOPMOBAsi MPOMBIIIJIEHHOCTh, OOeCreYnBaoniasi MOJHOLEHHBIH
KOHTPOJIb 32 KAU€CTBOM MPOAYKITUHU U COOTIOCHUEM HOPMATHBHBIX MTAPAMETPOB UX
BBOJIa B KOHIICHTPUPOBAHHBIE KOpMa. JKMBIXU KaITyCTHBIX KYJIBTYp COAEpPkKAT OT 29
10 45,3 % uucroro 6enka [14]. JKMbIX, HIpOT NoJy4aeMblil OClie OT)KMMa Macia 13

pacTeHuii cemelicTBa KamycTHBIX (Brassicaceae) B OCHOBHOM HCIIOJIB3YETCS B
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MPOU3BOJICTBE KOPMOB [IJISl CEJIbCKOXO3SIMCTBEHHBIX JKMUBOTHBIX M MTHI], €ro
MIPUMEHEHHE B MUIIEBBIX IEJISIX MOXKET OTPAHUYUBATHCS HEIOCTATOYHOM CTENIEHbIO
OYHUCTKH OT TMPUCYIIMX UM TaKUX AalTUIUTATEILHBIX COCIMHEHUM, Kak
TVIFOKO3UHOJIATHI U 3PYKOBAs )KUPHAsk KUCTOTa. [ JIFOKO3MHOATHI, 00pa3yromuecs B
TKAHSIX CEMSIH parca, Cypernuibl OTHOCITCA K TOKCHMHAM, 3alllUINAIONIMX UX OT
TPaBOSITHBIX JKUBOTHBIX, HACEKOMBIX-BPEAUTENCH, TIIIECCHEBBIX TPUOOB U OAKTEpUH,
HO 3aTPYJIHSIOT UCIIOJIb30BaHUE OOTaThIX OEJIKaMH ParCOBBIX )KMBIXOB B KOPMOBBIX
Y MUIIEBBIX Hesx [15].

Xopoiasi cOaJIaHCUPOBAHHOCTh MO aMHHOKUCIOTHOMY COCTaBYy OCJIKOB
CEMSIH HEKOTOPBIX COPTOB PhIXKMKA JEIaeT UX [IEHHBIMU KOMIOHEHTAMHU MHUIIEBBIX
pallMoOHOB  KMBOTHBIX.  MCmonb30BaHUME  JKMBIXOB  MAaCIUYHBIX  KYJIBTYP
CrOCOOCTBYET MOBBIIICHUIO CKOPOCTH POCTA U CHUYKEHUIO 3aTPaT Ha IMIPOU3BOJICTBO
IpUpPOCTa KUBOU Macchl [16].

CxapMIIMBaHHE KMBIXOB MACIIMYHBIX KYJIBTYP (PBI’KUKOBOTO U CYPEIHOT0) B
COCTaBe KOHIICHTPUPOBAHHBIX KOPMOB SBJISIETCS TEPCHEKTUBHBIM IPUEMOM
MOBBILIEHUSI TPUPOCTAa JKUBOM MACChl CEIbCKOXO3SHMCTBEHHBIX JKMBOTHBIX.
Co3znanue BHICOKOTIPOAYKTUBHBIX TPEXHYIEBBIX ((KETTOCEMSHHBIX, C TIOHUKEHHBIM
coJiepKaHHeM KJIETYATKHA B 000JI0UKE U YITYUIIEHHBIM )KUPHOKUCIOTHBIM COCTaBOM
Macja) COpPTOB KamyCTHBIX KYJbTYp, aJalTUPOBAHHBIX K YCIOBHUSIM Ypaia u
3anagHoit Cubupwu, SBISICTCS OAHOW M3 BAXKHBIX ITPOOJIEM.

[lenp wuccnenoBaHWii — OLEHUTH IPOAYKTUBHOCTh PAalOHUPOBAHHBIX U
MEPCIEKTUBHBIX COPTOB KamyCTHBIX KynbTyp cenekiun COC-dummana ®I'BHY
OHI[ BHUMMK B roxuo# necocrenu 3anagHoi Cubupu (Omckast 001acTh).

3amaun UCCIEOBAHUN: OLIEHUTh COpPTa KAaIyCTHBIX KYJIbTYp MO OCHOBHBIM
XO35IUCTBEHHO LEHHBIM MPU3HAKAM MpPU Pa3HbIX KIMMATHUYECKUX YCIOBHUSX U
BBIJICNIUTH U3 HUX HanOoJiee aJanTUPOBAaHHbBIE I yCioBuid 3anagHoi Cubupwu.
YcaoBusi, matepuaabl 1 MeTOAbl. ONbIT MPOBOAWICS HAa 3KCIEPUMEHTAIbHBIX
noinsix COC — ¢umumana ®I'BHY ®HI[ BHUMMK B 2021-2023 rr. [lnomans

YUEeTHOH JeNsHKM cocTaBisiia 23 M2, B 4-X KpaTHOI NMOBTOPHOCTH, pa3sMelleHUE

516



MeskTyHapOJHBIH KYpHAI IPUKIQIHBIX HAyK H TexHonorui «Integraly Ne2/2024

JCIIHOK — cucTteMarndeckoe. Crmoco0 moceBa cruiomHon (cesuikorr — CC-11),
Mexaypsaase 15 cMm. Hopma BeiceBa — 1,5 MITH BCX0XUX ceMsH Ha rekrap. O0beKkT
uccienoBanuii: cypenuia sposas (IloGena, I'panus), ropunna capenrtckas (Huxka,
Banenra), ropuuna 6enas (Pagyra, bamna), peikuk sipooit (Omuy, Kpenbiin).

BoznenbiBanue KamyCTHBIX KYJIbTYpP OCYIIECTBISUIM IO KJIACCUYECKOM
TEXHOJIOTUHU, peKoMeHayeMo# i 3anagHo-CuOoupCcKoro peruoHa.

[IpenmectBenHuk — map, B (asze 5-6 monHbix aucTheB (14-16 utons) y
KyJIbTYpbI U 2-4 TUCTa Yy 371aKOBBIX COPHAKOB OBLIU MTPUMEHEHBI B 0AKOBOU cMecHu
CpE/CTBA 3aIUTHI OT COPHOM PACTUTEIILHOCTH: MPOTUBO3IAKOBHIN repOouniu ['ypoH
0,7 n/ra (n.B. l'anakcudon-II-metun 104 r/1) ¥ TPOTUB NBYAOJIBHBIX COPHSIKOB
(moIMapeHHUK TENKUH, BUIbI POMAIIKH, TOPIBI, MIUPHUIIBI, MapH, TPEUMIIKH
BLIOHKOBOM, BHUIBI 0O0JsKa, ocota W Ap.) repounua [ameon 0,3 n/ra (7.B.
Knonupanua 300 r/a+ Ilukmopan 75 r/a), mpoTUB TyCEHUI] KAaTyCTHOW MOJIM JIBa
pa3a moceBbl oOpabarbiBany uMHCeKTHUIMIOM Monapx 30 r/ra (a.B. @unpoHuN).
3aKiaziKy TOJIEBBIX OMBITOB, COMYTCTBYIOUIUE HAOIIOACHUS U yYEThl IPOBOJUIN B
COOTBETCTBUM C JeWCTByromed wmetoaukor [17]. JuCnepCUOHHBIN aHaINu3
AKCIIEPUMEHTAJbHBIX JAHHBIX BRINOMHIM 10 b. A. JloctiexoBy [18].

[ToneBbie OMBITHI TPOBOAMIM HA YEPHO3EMaX OOBIKHOBEHHBIX CPETHEMOIIHBIX,
cpenHerymycHbiX. [lepes 3akiiaqkol OMBITOB €KErOJHO OTOMpalid 0Opa3ilbl AJis
YTOUHEHHS] arpoXMMHUYEcKuX mokaszateneid. CojaepkaHHe TyMyca U OCHOBHBIX
AJIEMEHTOB TNUTaHMS, A TAKKE KUCJIOTHOCTh B MAXOTHOM CJIO€ pa3jMyajuch Ha
OMBITHBIX YYacCTKax B pa3Hble TOJAbl, HO B IEJIOM OBbUIM THUIHYHBIMH IS
yepHo3eMHbIX 1mo4B: pHcon — 5,3 (TOCT 26483-85), rymyc (1o Tropuny) — 7-14 %,
(I'OCT 2613-91), nonBuxuoro dhocdopa u kanus (mo Yupukosy) — 123 u 138 mr/kr
nouBsl cootBeTcTBeHHO (TOCT 26207-91).

Y6opka mpoBeieHa IpsIMbIM KOMOAWHUPOBAHUEM, TP BIAXKHOCTH CEMSH 8 %.
MacnuuHocTh cemsiH onpenensiu  Ha SMP-anamuzatope (AMB-1006) B

MOCeyOOPOUYHBIM TIEPUO B Ta00OpaTOPUU OMOXUMHU CTAHITUH.
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I'maporepmuueckue  ycinoBUs — BETE€TalMOHHOIO — II€pUoAa B TOJBI
UCCJEeI0BaHUN ObUIM KOHTPACTHBIMH, YTO MO3BOJIMJIO HAuOOJEEe MOJHO OLEHUTH
XO35IMCTBEHHO ILIEHHBIE NPU3HAKM KayCTHBIX KyabTyp. Ilo TemmepatypHOMy
PEXKUMY U YCIIOBHUSM YBIIAJKHEHHUS TOAbl IPOBEACHUS MCCIEAOBAHUN OTIMYAIUCH
Ipyr OT JApyra U UMEJIH CBOMU XapakTepHble ocoOeHHOocTH. [loroansie ycnoBus 3a

roJibl UCCIIEIOBAHUM MPUBEICHBI B BUE rpadukoB (puc. 1, 2).
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B 2021 roagy B OMcKo#l 00J1aCTH CIIOKWINCH OJAaronpUsTHBIE TMOTOIHbBIE
YCIOBHS JUI TIOJYYEHHs BBICOKOM YpPOXKAWHOCTH CeMsAH. Tak B Iepuon
MpOpacTaHusi M HWHTEHCHUBHOIO pPOCTa pacTeHUM (KOHEI Masi-BECh WIOHbD)
CpelIHEeCyTOUHas TeMmIeparypa Bo3lyxa OblJla HECKOJbKO HIKE HOPMBI, a B
OCTaBIIUNCA TIEPUOJ BereTanuu (MIOJIL-aBT'YCT) CpEIHECYTOUHAs TeMIieparypa
BO3/1yXa ObLTa YyTh HUKE HOPMBI HJIU OKOJIO HOpMBI. OCaJKOB 3a MEPHO/T BEreTaIlluu
BbImasno 391 mm, uro coctaBuiio 157 % ot cpeaHeit MHOTOJIETHEN HOPMBI (225 MM).
I'TK no CenstnunoBy B 2021 1. — 1,28, ipu Hopme 0,95.

[Torognsie ycnoBus 2022 roma CHOXWIUCH B 1EIOM YMEPEHHO-
OylarompusiITHBIE JJIsI pOCTa W Pa3BUTHUSL M3ydaeMbIX KyabTyp. B ¢aze Bcxomos
HaOMI0Jamack Jkapkas IIOTrojla, TeMmIeparypa Bo3ayxa Obula BbIIIE CpeaHEH
MHOTONeTHel Ha 4,2-5,6 °C, ¢ neUIMTOM OCaJKOB, BhIMANO 8 MM, 310 15 % ot
HOpMBL. B da3pl OyTroHmM3anum u 1BETeHUs HaOmomanach TEmIas IoOroja,
TeMmepaTypa OblIa BhIIE cpeaHell MHoronerrel Ha 5,4 °C, Bemano 17 % ocankos
oT HOopMBI. B (haze cozpeBanus ceMsan Habmoaancsa Heao000p ocaikoB, Bbimano 20 %
OT HOpPMBI, TEMIIEpaTypa Bo3ayXa Oblla HIKe cpenHeill MHoronerneid Ha 1,9 °C.
Bcero 3a nepuoa Bereranuu Boinano 108 MM ocaakos, npu HopMme 225 mm. ['TK 1o
CensnuHoBy — 0,63, KalyCTHBIE KYJIbTYPhl OKA3aJI1 CBOIO 3aCyXOYCTOMUYUBOCTD, U
OBLI MTOJTYYeH HETUIOXOM yposKail.

ITorognsie ycnoBus 2023 r1Ooma oOKa3aiMCh B II€JJOM HE COBCEM
onmaronpustHeie. B (a3e BcxomoB Habmromanack aHOMaJIbHO JKapKas TOToja,
TemIepaTypa Oblia Bblllle cpeHeii MHoroneTHeil Ha 3-6 °C, ¢ neuIMTOM 0CaaKoB,
BbImano 63 % ocankoB oT HOpMBI. B (pa3er OyToHM3aIMKM U 1IBETEHUsT HAOII0]AIach
TEIUTast MOTro/a, TeMIeparypa Obljla Ha YPOBHE CPETHEMHOTOJIETHEH, ¢ TeuimTom
ocazikoB, BbImano 27 % ocankoB OT HOpMBIL. B (aze co3peBanus ceMsiH HaO o gaICs
He000p ocaakos, Bbnano 30 % OT HOpMBI, TeMIepaTypa Bo3ayxa ObLla BbIIIE

cpenneii muoronetneii Ha 2,9 °C. I'TK — 0,50, npu cpeIHEMHOT0JIETHEM TT0KA3aTee

0,95.
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Pe3yabTaThl 1 00cyxaeHusi. Co3gaHue HOBBIX COPTOB, COOTBETCTBYIOIINX
3anpocam CEJIbCKOXO031CTBEHHOT'O IPOU3BOJICTBA, TpeOOBaHUAM
nepepadaThIBaIOIEC  MPOMBIIIJIEHHOCTH, MEHSIONIMMCS  YCIOBUSIM  CPEJIbI
Mpou3pacTaHusi, BO MHOTOM 3aBUCHUT OT pa3HOOOpa3usi UCXOJHOTO MaTepuana [13].

OcHoBHas paboTa Mo CEJIEKIIUU KAITyCTHBIX KyIbTyp B CHOMPCKON ONBITHOM
cranunn ~ BHUWHMMK  HampaBiena  Ha  co3gaHuE  BBICOKOYPOXKAWHBIX,
BBLICOKOMACIIUYHBIX ~ COPTOB, aJIalTUPOBAHHBIX K Pa3JIMYHBIM  YCJIOBHUSIM
poU3pacTaHus, C yIy4dllIeHHbIM Ka4eCTBOM Macja U IIPOTa, C KOPOTKUM MEPHOIOM
BereTaliy, YCTOMYUBBIX K MOJIETAaHUIO U OCHOBHBIM ITaTOT€HAM.

Jlns  co3maHus COPTOB €  KOMIUIEKCOM — BBHIIIEHA3BAHHBIX  MPU3HAKOB
IPOBOAMUTCS HEMpephIBHAS pabOTa MO BBIJEICHUIO COOTBETCTBYIOIIETO UCXOIHOTO
MaTepuala, a Takke MpuMeHeHue Oojiee 3((PEKTUBHBIX METOJOB IMPHU CO3JAHUU
HOBOTO HCXOJHOTO Matepuasia (MHOPUIIMHT, MEXCOpPTOBas M MEXKBHIOBAs
rUOpUIM3AIINS ).

PesynpTaToM 3TOM pabOThI CTalo CO3/aHKME HOBBIX MEPCIEKTHUBHBIX COPTOB
ropuuilbl capentckoi (cu3oi) Banenra (2018 r.), ropunnbr 6emoit bamra (2019 r.),
cypenuiibl apoBoit I'parus (2022 r.) u peikuka sipoBoro copt Kpenbimn (2023 r.).

BereraniuoHHblil mepuoa y HM3y4aeMbIX KYJIbTYyp cOCTaBui 73-89 CyTOK.
CambIM CKOpOCIIENTBIM OBLIT PBDKHK SPoBOM (73 CyTOK), 3aTem cypenuiia sipoBas (75-

77 cytok) u ropuniia o6emnas (79-80 cyrok) (Tab:m. 1).

Tabnuna 1— Xo3siiicTBeHHAs1 XapaKTePUCTHKA COPTOB KAMYCTHBIX KYJbTYP

(B cpennem 3a 2021-2023 rT.)

Kynbry- Berera- Coéop  Macca BeicoTa Copnepxanue
pa, LIMOHHBIA  Macia, 1000 pacre- —
. 3QUPHOTO  TJIIOKO3U-  APYKOBOH
nepuo/, Kr/ra HUH, CM
Copt CEMSsIH, KHCJIOTHI,
CYTKH Mmacrla, HOJIATOB, %
r MKMOJIB/T

%

Cypenua sipoBas (Brassica campestris)

[ToGena 7 944 2,4 149 - 15,9 0,03
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I'panus 75 1047 2,7 147 - 14,5 0,03
INopunna capentckas (Brassica juncea)
Huka 89 1258 3,2 158 0,69 24,3 0,12
Banenra 89 1335 3,4 165 0,73 18,9 0,10
I'opunna 6enas (Sinépis alba)
Panyra 80 536 5,6 95 0,05 - 11,4
Banna 79 598 5,8 97 0,07 - 10,3
Proxuk siposoit (Camelina sativa)
OMny 73 568 1,1 66 - - 2,25
Kpenpimm 73 611 2,3 75 - - 2,07

Haubonee nmpogoKuTenbHbIM BEr€TallMOHHBIN MMEPUOI OTMEYEH Y COPTOB
ropuMiibl capentckoi — 89 cyrok. Jns ycnosuit 3anaanoir Cubupu JUIMTENTbHOCTh
BEreTAIllIOHHOTO TEepUOo/ia SBJSETCS BAXKHBIM IOKa3aTelieM, HEOOXOAMMBI COpTa,
KOTOpBIE TO3BOJISAT TAPAHTUPOBAHHO BHI3PEBATH B JIIOOOM 3KCTpPEeMalIbHBIA TOJI.
brnaromapst KOpOTKOMY BEre€TallMOHHOMY I€PUOAY JTH KYJIbTYpbl MOKHO
PEKOMEHI0BaTh JJIsl BO3JEIbIBAHNS B CEBEPHOM JIECOCTENH M B MOATAEKHOU 30HE
3anagnoit Cubupw.

Ha6monanocs otimuue B KyabTypax u 1o macce 1000 cemsn. bonee kpymnHbie
CEMEHa OTMEYCHBI y pacTeHUN ropumiibpl 6emnoi — 5,6-5,8 1, a cambie Menkue ObLUIH
y pacrenuil psbkuka (1,2-2,2 r). HoBblli copT pbepkuka sipoBoro Kpemnbiin
oTiInyaeTcs ot copTa ctanaapra Omuy Beicokoit maccoit 1000 ceMsiH, B cpeiHEM 3a
roJibl UCCIIEIOBAHUI 3TOT MOKA3aTENb MEHSJICSA B 3aBUCUMOCTH OT KIIMMATHYECKUX
ycioBuit ot 2,1 10 2,4 r.

B 3aBrcHMOCTH OT IOTOHBIX YCIOBUHN HAOIIOAAIOCH N3MEHEHHE TI0 BBICOTE
pacTeHuil B cOpTax M3ydaeMbIX KyJabTyp. Tak HamOoJiee BHICOKHE pAacTeHUS OBLIH
oTMeueHbl B OsaronpusiTHeii 2021 r., a MeHee BBICOKHE ObLIIM B OCTPO3aCyIILIUBBIM

2023 r. © B CpPEIHEM BBICOTA PACTEHHM MO KYyJbTypaM H3MEHsUIaCh Yy COPTOB
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cypenuusl oT 140 no 157 cm, y coptoB ropuuiisl capentckou ot 146 no 177 cm, y
ropuuilsl 6enoit ot 88 10 105 cMm u y peixkuka sipoBoro ot 62 10 81 cwm.

OnHyUM W3 aKTyaJlbHBIX HA CETOJHSIIHUN JIeHb HAMNPABJICHUN CENEKIIUU
TOPYUIBl  SIBJISIETCS  CO3/JaHME€ COPTOB C  TIOBBIIMICHHBIM  COJEpKaHUEM
aliaropunyHoro (3¢gupHoro) mMacna. B mocnegnue rogsl ObUl OTMEYEH MHTEpPEC
NpeacTaBUTENeld nepepadaTbiBalOIe MPOMBIIUIEHHOCTH K  Marepuany C
MOBBIIICHHBIM YPOBHEM 3TOI'0 KOMIIOHEHTa B CEMEHAX, YTO CBSI3aHO C BBIJICJICHUEM
13 3(QUPHOro Macjia TOPYMIIbl CapENTCKOM aJUTMIIO30THAHATOB. D(PUpPHOE MAaCIO
collepkuT 10 92 % aminio30THaHaTOB, KOTOPhIE 00J1a1at0T MPOTUBOMUKPOOHBIMHU
CBOMCTBaMH, MHTHOUPYS POCT U  Pa3BUTUE  TPAMIIOJIOXKUTEIbHBIX U
IrpaMOTPUIIATENIBHBIX OaKkTepuii, a Takke JIpoxoker u rpubos. JlanbpHeias
NEPCIEKTUBA CEJIEKIMOHHON paboThl ¢ TOpYMIIEH CBsi3aHa C CO3/JaHHEM COPTOB,
KaueCTBO KOTOPBIX OYJIET aHAJOTUYHO KAaYECTBY CEMSIH COpTOB parica tumna «00», To
€CTh HE TOJBKO O€39PYKOBBIX, HO W HHU3KOTIIOKO3MHOJATHBIX, YTO MO3BOJHUT
[OJIy4aTh HE TOJIBKO LIEHHOE MTUIIEBOE MACJIO0, HO M BBICOKOKaY€CTBEHHBIN KOPM JJIS
YKUBOTHBIX [3].

Co3manHbple Ha CTaHIMHM copra ropuuibl Oenoi (bamma) m capenrtckoit
(BanenTa) oTinuaroTcs MOBBIIIIEHHBIM COAEPKaHUEM Y(PUPHOTO MAcCIa U SBISIOTCS
HU3KOTJIFOKO3UHOJIATHBIMU. [IpUCyTCTBHE B MUIIEBBIX KUPAX SPYKOBOW KHUCIIOTHI
HEKeNaTeIbHO, TaK KaK OHA OTPHUIIATENIbHO BJIMSET HA >KUPOBOW OOMEH B
OpraHu3Me, KpOME€ TOTO, YCIIOXKHSET TEXHOJIOTMIO MPOU3BOJACTBA MaprapuHa.
MakcumanbHOE 3HaYEHUE 3PYKOBON KUCTOTHI 3a(DUKCUPOBAHO Y PACTEHUHN PHDKHUKA
SIPOBOT'0, C MUHUMAJIBHBIM €T0 cojiep:kaHueM y HoBoro copta Kpensiir (2,07 %) u
cieaMu MPUCYTCTBUA Y APYTUX U3YUAEMBIX KYJIbTYP.

B romel wuccaenoBaHMM  MAaKCHUMAaJbHYK) — YPOKAWHOCTH B OMBITE
MPOAEMOHCTpHpOBaia ropunna capentckas B 2021 r., rie ypoxaHOCTb 110 COpTaM
cocrasuna 3,20-3,29 1/ra. B anomansHO cyxue u xxapkue 2022-2023 rr. ropuuia
nokasaia ce0s Kak HauboJiee 3aCyX0yCTONYMBas KyJIbTypa CpPEeIH BCEX U3yUaeMbIX

KaIlyCTHBIX KYJIBTYP.
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B cpennem 3a roapl McciaeI0BaHUM BapbUPOBAHUE YPOKANHOCTU CEMSH I10
copTaM OBLJIO 3HAUYUTEIBHBIM U cocTaBuiio OT 17,46 % (copT Banenra) no 27,24 %

(copt Huxka), a mo rogam 21,05-27,26 % cootBeTCTBEHHO (Tad1. 2).
p

Tabnuua 2 — YpoxaidHOCTh U MACAUYHOCTH CEMSIH KallyCTHBIX KYJbTYP (2021-

2023 rr.)

Kynbrypa, YpoxaltHOCTb ceMsH, T/Ta Cv, MacnuyHocTh ceMsH, % Cv,

copt 2021 r. 2022r. | 2023 r. % 2021 r. | 202271. | 2023 1. %

Cypenuna sipoBast

[ToGena 2,70 2,36 1,48 | 28,33 | 495 48,4 46,5 3,15

I'panus 3,03 2,53 1,56 | 42,03 51,1 48,8 47,5 3,71

['opuuna capentckas

Huxka 3,20 3,01 1,94 217,24 50,7 51,9 51,6 1,54

Banenra 3,29 3,14 2,34 17,46 49,0 51,3 52,2 2,81

['opuniia 6enas

Panyra 2,39 2,09 1,56 20,87 30,2 29,5 29,1 1,88

banna 2,62 2,29 1,72 20,60 31,1 29,3 29,8 3,09

Perxuk sipoBOit

Omuu 1,86 1,80 1,20 | 22,53 39,5 39,9 41,6 2,76
Kpenbin 1,92 1,95 1,31 | 20,92 40,0 39,8 42,0 3,00
CV, % 22,21 27,26 | 21,05 - 20,38 21,81 21,02 -

Haumensbimas ypoxxaliHOCTh Cpeid KalyCTHBIX KYJIbTYp OTMEUYEHA Y PhIKHKA
spoBoro. B GnaronpusiTHeIE TOJBI OHA M3MeHsIach oT 1,86 (copt Omuu) mo 1,95

T/ra (copt Kpempim). B 3aBUCHMOCTHM OT KIMMAaTHYECKHX YCIOBHH ToOJa
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YpOKalHOCTh CYpENUIIbl IPOBOM B CpelHEM Mo copTam coctaBuia 1,48-3,03 1/ra,
ropumibl 6enon 1,56-2,62 1/ra.

OCHOBHBIC TTOKA3aTEIM COPTA JIJIST MACIOKUPOBON MPOMBIITUICHHOCTH — 3TO
BBICOKOE COJIEp’)KaHME Macjio B ceMeHaxX. Y KaKIOW KyJIbTyphl 3all0KEH
TCHETHYECKHI TIOTCHIIMA KMpa B ceMeHaX. B Xoje wccienoBaHUil 0TMEUYaaoch
HE3HAYNTEILHOE BapbHPOBAHUE Macja B 3aBHCHUMOCTH OT TMOTOJHBIX YCIOBHH H
COPTOBOM ITPUHAJICKHOCTH.

MakcuMaJIbHBIN MTOKa3aTeNlb M0 MACIUYHOCTH CEMSH TOPYHIIBI CapelTCKON
Banenra otmeuen B 2023 1. — 52,2 %. BapbupoBaHue 1no MaciudHOCTH ObLIO
Hu3KUM (CV — 1,54 u 2,81 %). [1o MacaTu4HOCTH CEMSH CypEIuIIa sipoBasi HEMHOT'O
YCTYIAeT TOpYMIle CU30H. B 3aBUCHMOCTH OT TCHETHYECKOH NMPUHAIC)KHOCTH M
YCJIOBHH T'0J1a 3TOT MOKa3aTesb y cypenuilbl copT [lobema coctaBuna 46,5-49,5 %,
ay copra I'panmst — 47,5-51,1 %.

K ckopocnenbiM, IIeHHBIM TI0O KadyecTBYy Maciia, HO C HaUMEHbBIIUM
colepKaHMEeM J>KHpa B CEMEHaX OTHOCUTCA Topuuna Oemas copt Pamyra
(macauaHOCTh 29,1-30,2 %) u copt bamna 29,8-39,1 % coOTBETCTBEHHO.

Macian4HOCTh CEMSIH OTHOCUTCSI K CTAOMIIBHOMY T€HETHYECKOMY MPHU3HAKY,
U MOXTOMY MEXIY KyJIbTypaMu HaOII0Janach CpefHsiss M3MEHYHMBOCTH MPHU3HAKA,
He3aBUCHUMO OT roja uccnenoBanuii (CV — 20,38; 21,81; 21,02 % cCOOTBETCTBEHHO).

[Toka3zatenb cOop Macia 3aBUCUT OT YPOKAMHOCTH U MACIUYHOCTH CEMSH.
Haubonee BricOkuii cOOp Maciia 0OTMEUEH B COpTax ropuuIlbpl capentckoit (1,26-1,33
T/Ta, @ MUHUMAJIBHBIA OBLJT Y COPTOB TOPYHIIHI 00N M u3MeHsIcs oT 536 10 598
Kr/ra, oKoJio 1 T Macina ¢ rekrapa MOXHO TOJIy4aTh IPU BO3JCIBIBAHUN CYPEITHUIIBI
SPOBOM.

[Tocne mepepaboTkM ceMsSH Ha MAacjo KalmyCTHbIE KYyJIbTYphl JaioT
MOJIHOIIEHHOE 10 Koym4uecTBY (38-42 %) m Ka4yecTBY MPOTEHWHA KMBIXU U IIPOTHI.
[Io aMUHOKHCIOTHOMY COCTaBYy JKMbIXa PAcCTCHHsI CEMEWCTBa KamyCTHbBIE (paric,

Cypemnuiia U PbKUK) T10CTaTOYHO pazHOOOpa3Hkbl (Tadm. 3).
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Tabmuua 3 — JlaHHbIe MO AMMHOKHMCJIOTHOMY COCTABY B JKMbIXaxX COpPTOB

SIPOBBLIX panca, Cypenvubl M PpbLKHKA cejeKuuH CHOHMPCKON ONBITHOM

crannuu BHUNMK
Kmbix
[Toka3zarens parcoBbIi CypEIHbIN PBIKUKOBBIN
He3zameHnMble aMMHOKHCIIOTBI
JIv3uH 14,2-24,1 12,2-15,1 17,6-21,3
MeTtnoHun 6,5-7,5 1,1-3,1 6,3-6,5
MeTtnouuu 13,6-21,4 7,7-9,2 13,9-14,3
UCTEUH
Tpunrodan 3,5-7,0 4,045 3,335
Banun 17,3-21,9 18,4-21,2 19,2-23,8
Tpeonun 12,1-18,0 7,8-8,1 14,0-14,2
JlevituH 19,8-24,0 18,2-20,3 21,9-23, 2
W3oneiiun 10,8-13,8 6,4-11,6 9,9-14,3
I'nctuann 7,7-14,5 8,8-14,2 16,4-17,3
deHnnanaHuH 11,8-18,8 10,4-16,1 13,7-17,8
I'muun 22,3-31,3 13,5-15,0 15,4-15,7
3aMeHUMbl€ AMUHOKHCIIOTHI
AcnaparuHoBast 28,7-38,3 12,1-13,5 12,5-15,5
KHCIIO0Ta
I'myramuHoBas 47.0-90,4 41,1-42,3 455-50,4
KHCJIO0Ta
Cepun 7,7-17,5 5,9-7,0 6,5-11,0
[Iponun 37,9-43,9 35,3-38,8 29,7-39,8
AnanuH 7,9-23,0 12,8-25,0 15,0-15,5
Tupos3un 4,4-12.8 6,7-7,7 6,6-6,8

Kak cBUACTENBCTBYIOT JaHHBIC TaOJUIIBI 3, pPaINCOBBI J>KMBIX HMEET

HanOOJIbIIINE TIOKa3aTenu 1mo Ju3uny (24,1 %), nucreuny (21,4 %) u rmumuny (31,3

%). XKMBIX Cypenulibl OTJIMYaeTCs JOBOJIBLHO BBICOKMM CoOjepkaHrueM BaiuHa (21,2
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%) u neitimHa (20,3 %). B pBIKUKOBOM KMBIXE YCTAaHOBJIEHO HauOOJbIIEe
coaepkanue nusuHa (21,3 %), ructuauna (17,3 %) u Banuna (23,8 %), Takke oH
O0oraT METHOHMHOM M JEHUUMHOM. D(PPEKTUBHOCTh HCHOJIB30BAHHUS KOPMOBOTO
OeJika B 3HAYUTEJIbHON MepE 3aBUCHUT OT TOCTYIMHOCTH aMUHOKHCIIOT.

BoiBoabl. Takum 00pa3oMm, MacliM4HbIE KalyCTHblE (Cypenuiia, ropuyuua |
PBDKUK) — TMEpPCHEKTUBHBIE KYyJIbTYPbl, KOTOpPbIE MOXXHO PEKOMEHJIOBaTh K
BO3/IEJIbIBAHUIO BO Bcex peruoHax Poccuu, B Tom umcne u B Cubupu. Ilo
pe3ysibTaTaM  KOMIUIEKCHOM  OLIEHKM  XO3SIMCTBEHHO  IEHHBIX IPU3HAKOB
NPOJAYKTUBHBIMU U HauOoJiee aJanTUPOBAHHBIMHU K yciaoBUsAM 3anagHoit Cubupu
ABJIAIOTCS U3 CypenuIlbl — cOpT I'panusi, U3 ropumilbl capenTckoi — copt Banenra,
U3 ropuriibl 6enoit — copt banna, u3 pepkuka sipoBoro — copt Kpemnbim. YciaoBus
BHEITHEH Cpelbl  OKa3bIBAlOT CHJIBHOE BIMSHHE Ha  YPOXKAWHOCTH H
Macia000pa3oBarenbHbIil mpoiecc. Hanbonbpmmii yposkail macioceMsiH y Bcex
U3y4aeMbIX KyJIbTyp oTMeueH B 2021 rony, a HAMMEHBIINM B aHOMAJIbHO JKapKUHI U
cyxot 2023 r. YpoxalHOCTh IO TrojaM HCCIEIOBAHUN y CYpENUIlbl SPOBOM
coctaBuna 1,48-3,03 t1/ra, ropuuiibl capentckoi 1,94-3,29 1/ra, pelxkuka spoBOro
1,20-1,95 1/ra. Hanbonee yposxkaitHeiM (3,29 T/ra) ObUT COPT TOPUHIIHI CAPEIITCKOM
Banenra. Huzkoe coaepxanue rItOKO3MHOJIATOB, KIIETYATKUA U SPYKOBOM KHCIOTHI
B JKMbIX€ M IIPOTE MO3BOJISIET UCIIOJIB30BATh UX B PAIIMOHE KUBOTHBIX M OCOOEHHO

IITUIC Ja’>XC B IIOBBINICHHBIX HOpMaAX.
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BO3MOXHOCTH UCITOJIB3OBAHUA T'C B
AT'POITPOMBIIIVIEHHOM KOMIIVIEKCE
POSSIBILITIES OF USING GIS IN THE AGRICULTURAL COMPLEX

Cy.]'lI/IMI/IH B.Hannan B.JIaCOBI/I‘I, KaHINAAaT OJSKOHOMHYCCKUX HAYK, OOLCHT
Ka(i)ellpbl rocyaapCTBCHHOI0O MW MYHHUIMIIAJIBHOIO  YIIPABJICHHA, ypaHBCKI/Iﬁ

roCy/1IapCTBEHHbBI IKOHOMUYECKUN YHUBEPCUTET, I'. ExaTepunOypr

Sulimin Vladimir Vlasovich, Candidate of Economic Sciences, Associate
Professor of the Department of State and Municipal Administration, Ural State

Economic University, Yekaterinburg

AnnoTanus. Ctatesa uccneayet poiab reouHpopmannoHusix cucteM (I'MC)
B ONTUMHU3ALUMU  YIPABICHHUS  CEIbCKOXO3AMCTBEHHBIMH MPOLECCAMU U
MOBBIIEHUH 3(P(GEKTUBHOCTH arpoNpOMBIIIIEHHOTO KoMIuiekca. B ycrmoBusix
COBPEMEHHBIX BBI30BOB, TAaKWX KaK H3MEHEHHE KIUMaTa, HEOOXOIMMOCTH
MTOBBILLICHUS IIPOAOBOJIBCTBEHHOU 0e30macHOCTH W PaIMOHAIBHOTO
UCIIOIb30BaHUsl IPUPOJHBIX pecypcoB, BHeApeHue I'C TexHonorud CTaHOBUTCS
KPUTHYECKHM BaXXHBIM. B cCTaTbe paccMaTpuBaKOTCS OCHOBHBIE BO3MOKHOCTH
IIPUMEHEHHUS I'cC TS MOHUTOpPHHTA u aHanu3a COCTOSIHUS
CEJIbCKOXO3SAMCTBEHHBIX YIOAWM, IPOTHO3UPOBAHUS YPOXKAEB, ONTHMU3ALUU
WCIIOJIb30BaHUsl yNOOpPEHUH M MNECTULHUIOB, a TaKKe YMNPABICHUS BOIHBIMU
pecypcamu. Ocob0e BHUMaHHE YAEICHO aHAN3y YKOHOMUYECKOH 3P (DEKTUBHOCTH

BHeApeHusa ['MIC m nmpuMepam yCIEIIHOrO HMCHOJIb30BAHUSI 3TUX TEXHOJIOTMHA B
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pa3IMYHBIX CTpaHax. ABTOpBI npepiararor MCTOAUYCCKUC PCKOMCHAAIMU 110
uarerpamun [MMC B cucTeMbl  ynpaBieHUS  arpONPOMBIIUICHHBIMU
NpCANnpUATUAMHU, AKOCHTHPYSA BHUMAHME HA BAXKHOCTH MCKIHNCHHUIITIMHAPHOI'O
noaxojaa u o0ydeHus kajapos. VccienoBanue noquépKkuBaeT, YTO UCIIOIb30BaHUE
I'MC MoOXeT 3HAaYUTENbHO ITOBBICUTH IPOU3BOJUTEIBHOCTh U YCTOMYMBOCTH
CEJIbCKOT0 X0341CTBa, CIOCOOCTBYS JOCTUKEHUIO LIEJEH YCTOMYMBOTO Pa3BUTHS U
YIYUIIEHUIO MPOOBOJILCTBEHHOM 0€30MacHOCTH..

Abstract. The article “Possibilities of using GIS in the agricultural sector”
explores the role of geographic information systems (GIS) in optimizing the
management of agricultural processes and increasing the efficiency of the
agricultural sector. In the context of modern challenges, such as climate change,
the need to improve food security and rational use of natural resources, the
introduction of GIS technologies is becoming critically important. The article
discusses the main possibilities of using GIS for monitoring and analyzing the
condition of agricultural land, forecasting crop yields, optimizing the use of
fertilizers and pesticides, and managing water resources. Particular attention is paid
to the analysis of the cost-effectiveness of implementing GIS and examples of the
successful use of these technologies in various countries. The authors offer
methodological recommendations for integrating GIS into management systems of
agro-industrial enterprises, focusing on the importance of an interdisciplinary
approach and personnel training. The study highlights that the use of GIS can
significantly improve agricultural productivity and sustainability, helping to
achieve sustainable development goals and improve food security.

KiroueBbie cj10Ba: reonH()OPMAITMOHHBIC CHCTEMBI, arpOMPOMBIIIIICHHBIHN
KOMIIJICKC, MOHHTOPHHI CEJILCKOXO3IMCTBEHHBIX erﬂHﬁ, IIPOrHO3UPOBAHNUC
ypOXaeB, ympaBlieHWe BOAHBIMH peCcypcamu, dKOHOMUYecKas d()PEKTHBHOCTS,

YCTOWYMBOE Pa3BUTHE.
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Keywords: geographic information systems, agro-industrial complex,
agricultural land monitoring, crop forecasting, water resources management,

economic efficiency, sustainable development.

ArponpomebinuieHHbI  komiuieke (AIIK) wurpaer ximoueByro poib B
o0ecrieueHnu MPOOBOJILCTBEHHON O€30MaCHOCTH M S KOHOMHUYECKON CTaOMIIBHOCTH
MHOTHMX CTpaH. B yCJIOBUSIX COBPEMEHHBIX BBI3OBOB, TAaKMX KaK H3MEHEHUE
KJIUMATa, POCT HACEJICHUSI U OTPAHUYEHHOCTh IPUPOJIHBIX PECYPCOB, BAXKHO UCKATh
WHHOBAIlUOHHBIE MOJXO/1bI 1St MOBBILLICHUS 3 PeKTUBHOCTH
CENIbCKOXO03IMCTBEHHOIO0 Mpou3BOJicTBA. OJXHUM M3 TAKUX MOAXOJOB SBIISIETCSA
ucrob30Banue reouHpopmarmonusix cuctem (I'MC).

I'MC npencraBnseTr co0oi MOIIHBIA HMHCTPYMEHT, KOTOPBIH TO3BOJISET
cobuparh, aHATU3UPOBATh U BU3YAJM3UPOBATh MPOCTPAHCTBEHHBIC JTAHHBIE, UYTO
OTKPBIBAET  MIMPOKHE  BO3MOXHOCTH  [JJIi  ONTHUMHU3ALMH  YIPaBJICHUS
CEIbCKOXO34MCTBEHHBIMH TIpolieccaMU. B 1naHHOM cTaThe paccMaTpUBarOTCS
OCHOBHbIE BO3MOXHOCTH ucnoib3oBanus [MC B AlIIK, ux sxoHoMHueckas
(b ()EeKTUBHOCTH, a TaK)Ke MPUMEPHI YCHEIIHOTO BHEAPEHUS ITHX TEXHOJOTUU B
pasnuuHbIX ~ cTpaHax. Ocoboe  BHUMaHuWE  YyJEISETCS  METOJUYECKUM
pekomeHaamusM  no  uHrerpauun [MMC B cucteMbl  ynpaBieHUs
arpoINpOMBIIIICHHBIMU MPEANPUATHIMU.

I'eonndpopmarmonnas cucrema (I'MC) — 3T0 mMHTErpHpOBaHHASI CHCTEMA,
MpeIHa3HAYCHHAs 1Jis cOopa, XpaHEHUs, aHAIN3a, YNPaBICHUS U BU3yaTU3aINH
reorpauyecKkd TPHUBS3aHHBIX JaHHBIX. OcHOBHBIMH KommoHeHTamu [UC
SIBJISTFOTCS:

1. AmnmapaTHoe obecrniedueHne: KoMIbloTepsl, cepBeprl, GPS-yctpoiicTBa
U IpyTHe TEXHUYECKUE CPEICTBA, OOecTieunBaroniue coop u 00paboTKy TaHHBIX.

2. [IporpammHoe oOecrnedyeHue: CHEUUaTu3UPOBAHHBIE MPOTrPaMMBI,
npeaHa3HaueHHbIC JJis1 00paOOTKH, aHATU3a U BU3yalIH3alMKU MPOCTPAHCTBEHHBIX

JaHHBIX.
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3. JlanHble: reorpauyecky NpUBS3aHHbIE JAHHBIE, KOTOPHIE BKIIOYAIOT
uHpOpPMAIIMI0O O  MECTONOJOXKEHUH OOBEKTOB, MX XapaKTepUCTUKAX U
B3aUMOCBSI34X.

YenoBeyeckre pecypebl: CIEUAINUCTHI, 00JaJalonue 3HaHUSIMU U HaBbIKaMU
B obnactu ['MMC u cnocoOHble 3(PHEeKTUBHO HCMOIB30BaTh 3TH TEXHOJIOTHUU IS
peneHns KOHKPETHBIX 3a/1a4.

UcnonezoBanue ITMMC B AIIK OTKpBIBa€T IIMPOKHE BO3MOXHOCTH IS
ONTUMU3AIMU YIIPABIECHUS CENIBCKOXO3IMCTBEHHBIMH ITPOLIECCAMH HA BCEX ATamax
npou3BoACTBAa. PaccMoTpum ocHOBHbBIE HampasieHuss npumeHenuss [MC B
CEJIbCKOM XO3s1CTBE.

I'MC no3BoJsieT MPOBOJAWTH MOHUTOPUHI COCTOSIHMS IOYB, BKJIIOYAsl KX
dusznueckre, XUMUYECKUE U OHOJIOTMUECKHE XapaKTePUCTUKU. DTO BKIIOYAET
aHaJU3 COJIEP’KAHUS TUTATEIBHBIX BEILIECTB, YPOBHS KHCIOTHOCTH, CTPYKTYpBI
nouBsl U €€ BoponpoHunaemoctu. Mcnonp3oBanue ['MIC nis MOHUTOpHHIa MOYB
MO3BOJISIET:

1. OnpenenuTs 30HBI C JOePUIMTOM WM M30BITKOM MHTATEIbHBIX
BEIIECTB U ONTUMHU3UPOBATH BHECEHUE yIOOPECHHUIA.

2. BbIABUTh y4yacTKM C pa3iM4YHbIMM THUIAMH MOYB M aJalTHPOBATh
arpOTEeXHUYECKUE MEPONPUSITHS B 3aBUCHMOCTH OT UX OCOOEHHOCTEH.

3. MOHUTOPUTH U3MEHEHUSI COCTOSIHUSL TIOYB BO BPEMEHHM U OIIEHUBATh
3¢ (HEKTUBHOCTH MPUMEHIEMBIX arPOTEXHOJIOTUH.

I'MC n1no3BonsieT MNPOBOAUTH MOHUTOPUHI COCTOSIHUSI PACTEHHH U
MIPOTHO3UPOBATH YPOKau. ITO BKIIOUAET UCIIOIb30BAHUE TAHHBIX TUCTAHIIMOHHOTO
30HJIUPOBAHUSI, TAKMX KaK CIyTHUKOBbIE CHUMKU U JIaHHbIE C OECHUJIOTHBIX
neratenbHbix anmnapatoB (BITJIA). Ilpumenenune I'MC nns aHanmusa cocTOSHUS
pacTeHui MO3BOJISET:

1. OLEeHUTh COCTOSIHME IOCEBOB HAa OOJBIIMX IUIOIIAJAX U BBISIBUTH

MPOOJIEMHBIC 30HBI.
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2. AHanu3upoBaTh JUHAMHKY pOCTa PACTEHUHW U IPOTHO3HPOBATH
YPOKanHOCTb.
3. Onpenensate NOTPeOHOCTH PACTEHU B BOJIE, TUTATENbHBIX BEIIECTBAX

Y 3alIUTHBIX CPEJICTBAX.

[Mpeunsuonnoe 3emnenenue (Precision Agriculture) mpeacraBiser coOoi
MOJXO0/l K YIPABICHUIO CEIbCKOXO35MCTBEHHBIM MPOU3BOJACTBOM, OCHOBAHHBIN Ha
UCIIOJIb30BAHUM TOYHBIX JAHHBIX [JI1 ONTHUMU3AIMU BHECCHHS YIOOpECHHH W
nectuiuaoB. ['MIC wurpaer kioO4YeBYH pojib B pealn3alMyd 3TOr0 MOAX0.a,
PEAOCTABIISISE TOUHYIO HH()OPMAIIMIO O COCTOSTHUM TTOYB U pacTeHui. [Ipumenenue
I'IC B npel3nOHHOM 3EMJIEAETNHN TTO3BOJISET:

1. OnTuMHu3MpOBaTh BHECEHUE YIOOPEHHM M TECTUIHUJIOB C YYETOM
MIPOCTPAHCTBEHHON HEOJHOPOAHOCTH ITOJIEH.

2. CHU3UTH 3aTpaThl HA CPEJICTBA 3AITUTHI PACTCHHUHN U yI00OpeHUs 3a CUET
ux 0OoJiee palMOHAIBHOTO UCIIOJIH30BAHUS.

3. CoKpaThTh HETATUBHOE BO3/ICIICTBUE HA OKPYKAIOIIYIO CPENY 3a CUET
CHUKEHHUS KOJIMYECTBA TPUMEHSIEMbIX XUMHUECKUX BELIECTB.

O¢ddexTuBHOE YympaBieHWe BOAHBIMH pECypCaMU SIBISETCA BaKHBIM
acCIleKTOM YCTOMYMBOIO celbCckoro xo3sicta. I'MC mo3BonsieT onTUMU3UPOBATH
MCIIOJIb30BaHME BOJIbI HA CETbCKOXO03UCTBEHHBIX YIOJIbsIX, 00€CTIeunBas:

1. MOHUTOPHUHT YPOBHS BIAKHOCTH MOYBHI M MTOTPEOHOCTEH pacTeHUN B
BOJIE.

2. [ImaHupoBaHWe U YNPABIECHHE CUCTEMaMHU OpPOILIEHUA C YYETOM
[IPOCTPAHCTBEHHON HEOJHOPOIHOCTH IOJIEH.

3. CHmwkeHue 3aTpaT Ha BOJHBIE PECYpChl U MPENOTBpPALICHUE UX
M30BITOYHOTO MCTIONB30BAHMS.

Bueapennie [MMC B arponpOMBINUIEHHBI  KOMIUIEKC — CBSI3aHO  C
ONpeAENEHHBIMU 3aTpaTaMu, OJHAKO B JOJTOCPOYHOU IEPCHEKTUBE 3TO MOMKET

INPpUBCCTH K 3HAYHUTCIIbBHOMY IIOBBIIICHHIO SKOHOMHUYECKOM BCI)CI)CKTI/IBHOCTI/I
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CEIBCKOXO3MCTBEHHOIO  INPOU3BOJACTBA. PaccMOTpUM  OCHOBHBIE — ACIIEKTHI
sKoHOMHYEecKoM 3 pextuBHOCTH BHEApeHus [ VC.

Ucnonb3oBanue ['MIC mo3BoisieT ONTUMU3UPOBATH BHECEHUE YNOOPEHHIA,
MEeCTUILIMIOB M BOJIbI, YTO MPUBOJUT K CHIDKEHHMIO 3aTpaT HAa 3TU PECypChl. ITO
O0COOEHHO Ba)XHO B YCJOBHUSIX pPOCTa LEH Ha CPEJACTBA 3alllUThl PACTEHUU H
yIno0peHus.

I'MC mno3Bossier 60j€ee TOYHO MPOTHO3UPOBATH YPOKAWHOCTH U BBISBISATH
npoOJieMHbIE 30HBI HAa MOJISIX, YTO CIIOCOOCTBYET MOBBILIEHUIO YPOXKAMHOCTU H
KayecTBa MPOAYKUMU. OITO, B CBOK  OYEPEAb, IOBBIIIAET  JOXOIBI
arpoIPOMBIIIJICHHBIX TPEANPUITHH.

OnTuMu3anys UCIOJIb30BaHUs YA00peHuit u necTuuaoB ¢ nomMoriiso ['MC
CIIOCOOCTBYET CHM)KEHHMIO HETaTUBHOTO BO3JICMCTBHS HA OKPY’KAIOIIYIO CPEY, UTO
UMEET Ba)KHOE 3HAYEHUE ISl YCTOMYMBOIO PAa3BUTHUSL CEJNBCKOIO XO35AWCTBA U
COXpaHEHHs IPUPOJHBIX PECYPCOB.

Paccmotpum npumeps! yenemHoro BHeapenus ['MIC B arponpoMbIIIEHHbII
KOMIUIEKC B Pa3IWYHBIX CTPAHAX, KOTOPBIE IEMOHCTPUPYIOT 3PHEKTUBHOCTD ITUX
TE€XHOJIOTHUM.

B CHJA THUC mupoko HCHOJB3YETCS B CEIbCKOM XO3SMCTBE IS
MOHUTOPHUHIA COCTOSIHUSI TIOYB W PACTEHUN, ONTHUMHU3ALMU HCIOJIb30BAHUS
ynoOpeHuii W yHOpaBleHUS BOJIHBIMH pecypcamu. [IpuMepoMm  ycremrHoro
npumenenuss [MIC sBmsercs mpoektr «Corn Belty B Cpemnem 3amazge, re
ucnois3oBanue ' MIC no3BOIMI0 3HAUUTENIBHO MOBBICUTH YPOXKANHOCTD KYKYpPY3bl
Y COKpATUTh 3aTPaThl HA IPOU3BOACTBEHHBIE PECYPCHI.

B ctpanax Espomneiickoro Coro3a I'MC Takxke aKTUBHO HCHOJIB3YETCS JJIs
ONTUMM3ALINHU CEIIbCKOXO03SIMCTBEHHOrO mpou3BoacTea. Hanpumep, B Hunepnanmax
ucnons3oBanue ['MC nns ynpaBieHus BOJHBIMH pecypcaMd U CHUCTEMaMu
OpOIIICHHS TIO3BOJIMIIO 3HAYUTEIBHO COKPATUTh MOTPEOJICHHE BOJBI U TOBBICHTH

YPOKaNHOCTh CEIbCKOXO3MCTBEHHBIX KYIBTYD.
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B Agcrpanuu 'MC npumensieTcst Aji1 MOHUTOPUHTA COCTOSIHUSL NMACTOMIL U
yOpaBiI€HUs BOJHBIMH pPECypcaMH B  YCIOBHSX 3acylUIMBOIO  KJIMMATa.
Hcnonp3oBanue 'ncC MIO3BOJISET Oonee 3¢ (peKTUBHO  YNpaBisATh
CEIbCKOXO3MCTBEHHBIMH  YTOABSIMH M QNANTUPOBAaThCA K  HM3MEHEHUIO
KJIINMATUYECKHUX YCIOBHUM.

Jnsa  ycmemHod — wmHTerpaumun [MMIC B cucreMsl  yNpaBiIEeHUs
arpoONpOMBIIIJIEHHBIMU ~ TPEANPUATUAMH ~ HEOOXOJMMO  YYHMTBIBATh  PAJl
METOANYECKUX PEKOMEHIALNI.

Wnrterpauus T'HC T1pebyer MeXAUCHUIUVIMHAPHOTO TOJX0/a, KOTOPbBIN
BKJIIOUAET y4acTHUE CIECIMAIMCTOB U3 Pa3IMYHBIX 00J1acTel, TAKUX KaK arpOHOMHMSI,
reorpadusi, ”HGOpMaTUKa U IKOHOMHKA. BaxkHO obecreynTh B3aUMOJACHCTBUE U
O0OMEH 3HaHUSIMU MEXKy STUMU CIEIUaINCTaMu aJis ycrnemnoro Buenpenus ['MC.

VYcnemnoe ucnons3zoBanue ['MC Tpebyer Hammuus KBamupUUIUPOBAHHBIX
KaJpoB, 0o0JalaoluX 3HAHUSIMHM M HaBbIKAMM B 00JacTH IeOMH(OPMALMOHHBIX
CUCTEM M MX IIPUMEHEHHUS B CEJIbCKOM XO03siicTBe. BaskHO opranus3oBath o0ydeHue
Y TOBBIIIEHUE KBATU(PUKALUU COTPYJHUKOB arporpoOMBIIIJICHHBIX PEANPUSATUH, a
TAK)K€ IIPUBJIEKATh MOJIOABIX CIIELIMAIIMCTOB U CTYAEHTOB K U3y4YECHHUIO U BHEIPEHUIO
I'cC.

st YCTIEIITHOTO BHEJIPEHUS I'cC HEOOXOIUMO 00€ECIIEYUTh
COOTBETCTBYIOILIYIO0 TEXHUUECKYIO NOJICPKKY U UHPPACTPYKTYPY. ITO BKIOYAET
HaJIMYUe HEOOXOIUMOTro aImapaTHOrO M MPOrpaMMHOrO OOecleuyeHus, JOCTYN K
JAQHHBIM JUCTaHLIMOHHOTO 30HAMPOBAHUA U APYTUM IIPOCTPAHCTBEHHBIM JaHHBIM, a
TaKe BO3MOXHOCTb ONEpPAaTUBHOIO0 oOMeHa HMH(pOpManueld MeXIy pazIudHbIMU
Y4aCTHUKaMU MPOLECCa.

Buenpenne T'MC TpeOyeT 3HAYMTENBHBIX HHBECTHUIUH, MOITOMY BaKHO
NPOBOJUTH OIIEHKY 3KOHOMMYECKON 3(PQPEKTUBHOCTH ITHX TEXHOJOTMHA. ITO
BKJIIOYAET aHalu3 3aTpaT U BbIroa oT ucnois3oBanus [MC, a Takxe pa3paboTKy
METOJMK W HHCTPYMEHTOB [UJIsl OLIEHKM HKOHOMHMYECKOW 3((PEKTUBHOCTU Ha

PAa3JIMYHBIX 9TAallaX BHCAPCHUA U SKCILIyaTalluu.
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Jnsa ycnemnoro ucnosb3oBanus ['MIC B arponpOMBINIIIEHHOM KOMILIEKCE
HE0OXoIUMO pa3paboTaTh M BHEAPUTH CTaHAAPTBI U MPOTOKOJIBL, KOTOpBIE
o0ecreyaT COBMECTMMOCTh M HHTETPAllMI0 Pa3IUYHbIX CHCTEM M JaHHBIX. JTO
BKJIIOYAET CTaHAAPTHI Jis1 cOopa, 0OpabOTKH, aHaIM3a U BU3yaIU3alliK JaHHBIX, a
TaK)K€ MPOTOKOJIbI OOMeHa HWH(OpMaluell MEXay pa3IMuYHbIMU YyYaCTHUKAMU
mporiecca.

I'eoundopmanmonnsie cuctembl (I'MC) mnpexactaBiasitoT coOOW  MOITHBIN
WHCTPYMEHT, KOTOPBIM TMO3BOJIIET 3HAYUTENIBHO TOBBICUTH 3(P(HEKTUBHOCTH
yIpPaBJIE€HUS  CENbCKOXO3SUCTBEHHBIMU  IpollecCaMd M CIOCOOCTBOBATH
YCTOMYHMBOMY Pa3BUTHIO arponpOMBINUIEHHOTO KomIuiekca. Menonb3oBanue ['UC
OTKPBIBAET IIUPOKUE BO3MOKHOCTU JJIsi MOHUTOPUHIA M aHAJIU3a COCTOSHUS
CENIbCKOXO3IMCTBEHHBIX YrOAWi, MPOTHO3UPOBAHUS YpPOXKAEB, ONTUMM3ALUU
UCIIOJIb30BaHUS YJOOPEHUM W TIECTUIIMIIOB, a TakKXKe YIPaBICHUS BOJIHBIMU
pecypcamu.

Buenpenune [I'MC B arponpOMBIIIIEHHBIM  KOMIUIEKC  CBSA3aHO  C
ONpEENEHHBIMA 3aTPAaTaMH, OJHAKO B JOJITOCPOYHON MEPCHEKTHBE 3TO MOKET
NPUBECTH K 3HAYUTEIHHOMY TOBBIIIEHUIO SKOHOMUYECKON 3(P(HEKTUBHOCTHU
CENIbCKOX03IMCTBEHHOT0 Mpou3BojicTBa. [Ipumepsl ycnemHoro BHeapenus [ IC B
pPa3IMYHBIX CTPaHaX JEMOHCTPUPYIOT, YTO HCIOJb30BAHUE ITUX TEXHOJOTUU
MO3BOJISIET MOBBICUTh YPOKAHHOCTh, COKPATUTh 3aTpaThl Ha IPOU3BOJCTBEHHBIC
peCYpCHI U CHU3UTH HETaTUBHOE BO3JIEUCTBUE HA OKPYXKAIOIIYIO CPENy.

Hns  ycmemnow — uHterpauun [MMIC B cucTtembl  ynpaBlICeHUs
arponpOMBIILICHHBIMU MPEANPUITUAMUA HEO0OXO0TUMO YUYHUTHIBATH
MEXIUCITUTUTMHAPHBIN TOAX0J, o0ecredynBaTh OOY4YeHUE W Pa3BUTHE KaJIpOB,
CO3/1aBaThb COOTBETCTBYIOIIYIO TEXHHYECKYIO MOJIEPKKY U HHPPACTPYKTYpY,
MIPOBOJUTH OIEHKY 9KOHOMHUYECKOU (P(HEKTUBHOCTH U pa3padaThiBaTh CTAHAAPTHI

H ITPOTOKOJIBI.
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Taxkum oOpaszom, ucrnonb3zoBanue ['MIC B arponpoOMBIINLIEHHOM KOMILJIEKCE
MOJKET 3HAUYUTENHHO CIIOCOOCTBOBATH JOCTHKEHHIO LIEJeH YyCTONYMBOTO Pa3BUTHS
U yIyYIICHHIO TMPOJAOBOIBCTBEHHON O€30MacHOCTH, YTO MMEET BaXHOE 3HAUCHUE
JUIS1 SKOHOMUKH U COIIMATBbHON CTAaOMIFHOCTH MHOTUX CTPaH.
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