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Annomayusa. CoBeplICHCTBOBAHHE TEXHOJOTHH CaJ0BO-IIAPKOBOIO XO3SIMCTBA SBIISETCS Ba)KHOM
3aja4eid, peleHne KOTOPOH MO3BOJISIET CHU3UTh M3IEPIKKU M TOBBICUTH d(P(PEKTUBHOCTH MPOBEACHUS
paboT 1Mo OJIarOyCTPOMCTBY M O3EJICHEHHIO TOPOACKUX ypOaHW3HPOBAHHBIX Tepputopuil. OcoOeHHO-
ctaMu Bocrounoit Cubupu sIBASIOTCS AOCTAaTOYHO CYPOBBIE KJIIMMATHUYECKUE YCIOBHUS, PE3KO OrpaHu-
YUBAIOIINE MPOAOIDKUTEIFHOCTh BETETAIIMOHHOTO CE30HA, XapaKTEePU3YIOIINeCs HEe TOJNBKO HU3KUMHU
TEMIIEpPaTypPaMu, HO U HAINYMEM UX PE3KUX IEePenazoB B BHJIE HOYHBIX 3aMOPO3KOB. MeponpusTus, Ha-
MpaBJeHHbIC HA CTAOMIM3ALUIO TEMIIEPATyPHOro OanaHca MOYBbI, BECbMA MOJIE3HbI U MO3BOJISIIOT yBE-
JIMYUTH CE30H aKTUBHOH JIESATEIBHOCTHU 10 O3€JICHEHUIO W 00JIaropayKUBaHUIO TeppUTOpHid. B pabdore
MCCJIEIOBAHO BIUSHUE MYJIBYMPOBAHMUS IIOYBBI CJIOEM JIPEBECHBIX ONMJIOK HA ITOKA3aTeNI TeMIIepaTypbl
MOYBBI B CIIydae MOHIKEHHS TeMIiepaTypsl 10 —3 °C (MMHUTALM HOYHBIX 3aMOpO3KoB). MuTHpoBacs
PEKUM HECTALIMOHAPHOTO TETNIO0OMEHA C IIEPHOTUIECKAM 000TPEBOM (PEXKHUM COTHEYHOIH aKTHBHOCTH
JHEM) Ha OCHOBE NPUMEHEHHS METOIOB TBEPAOTEIHHOTO MMHUTALMOHHOIO MOJEJINPOBAHUS B IIAKETE
nporpamM Elcut. [To pesynbraram MoaenupoBaHus MpoLecca OXJIaKISHUs IOYBBl BUAHO, YTO HAJIMYNE
MYJTBUHPYIOLIETO CII0S IPEBECHBIX OMUIIOK 3aMEJIsIeT TEMITbl CHIDKEHHS TeMIIeparyphl. YCTaHOBJIEHO,
YTO Ja’ke MUHMMAJIbHAS TOJIIMHA CJIoA ONMIOK B 0,5 ¢M HE 1aeT CHU3UTHCS TEMIIEPAType IOUBbI HIDKE
kputndeckoil BennauHsl +3 °C 3a 10 u. [osydena 3aBUCHMOCTB TEMIIEPATypPhl IIOYBBI OT TOJILIVHEI CII0S
MYJIBYH M3 APEBECHBIX OMWIOK. [loiydeHHbIe AaHHBIE MO3BOJISIIOT MOBBICUTH 3(P(EKTUBHOCTL PabOT
10 03C€JICHEHUIO TEPPUTOPUHN, MOTYT OBITH MCIIONB30BaHbI 11 0OOCHOBAHUS MEPOIIPUATHH 10 yIyd-
HICHUIO BCXOKECTH U MPHKUBAEMOCTH PACTEHHUI B YCIOBUAX BO3MOKHOTO BOSHUKHOBEHUS TIOHMKEHUS
TeMIepaTyp B BUJE 3aMOPO3KOB.
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Abstract. Improving technologies of gardening and park management is an important task, the
solution of which allows to increase efficiency carrying out works, and reduce costs for improvement
and greening of urban urbanized territories. The peculiarities of Eastern Siberia are rather severe
climatic conditions, sharply limiting the duration of the growing season, characterized not only by low
temperatures, but also by their sharp changes in the form of night frosts. Activities aimed at stabilizing
the temperature balance of the soil are very useful and allow to increase the season of active activities
on greening and improvement of territories. The paper studies the effect of soil mulching with a layer
of sawdust on soil temperature indicators in case of a temperature drop to —3 °C (imitation of night
frosts). The mode of non-stationary teleexchange with periodic heating (the mode of solar activity
during the day) was simulated. Based on the use of solid-state simulation methods in the Elcut software
package. The results of modeling the soil cooling process show that the presence of a mulching layer
of sawdust slows down the rate of temperature decrease. It was found that even a minimum thickness
of a sawdust layer of 0,5 cm does not allow the soil temperature to decrease below the critical value of
+3°C in 10 hours. The dependence of the soil temperature on the thickness of the sawdust mulch layer
was obtained. The obtained data allow increasing the efficiency of landscaping work, and can be used
to justify measures to improve the germination and survival rate of plants in conditions of possible
temperature decrease in the form of frost.
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Beenenue

CanoBo-TIapKOBO€ TOPOJICKOE XO3AUCTBO — BayKHAS
COCTaBIISIONIAsA OIAroyCTpONCTBa ypOAaHU3UPOBAHHBIX
TEPPUTOPHIA. ITO KOMILICKC MEPOTIPUSITUH, 000pyI0oBa-
HUS ¥ TEXHOJIOTHIA, KOTOPBIE HallpaBJIEHbI HA OpTraHu3a-
LU0 MTPOEKTHPOBAHHS, CTPOUTENBCTBA, arpOTEXHUKH,
03€JICHEHHE TapKOB M CKBEpOB ropopa. O3eneHeHne
TOPOJCKUX TePPUTOPHUN UMEET BaKHOE 3HAUCHHE ISt
KOM()OPTHOTO MPOXKUBAHUS HACEIICHUS. 3elIeHbIE Haca-
XKJICHUST (POPMUPYIOT OOJNHMK M 3CTETUKY TEPPUTOPHIA,
CIIOCOOCTBYIOT ONarompHUATHOMY BIMSHHAIO Ha TICHXO-

OMOIMOHAIILHOE COCTOSIHHE JKUTENEH, BBIONHSIIOT
PEKpealMoOHHY0 (YHKIMIO W OYMIIAIOT BO3IyXa OT
3arpsI3HEHAH, 00pa30BaHHBIX OOJBIINM KOIMICCTBOM
BBIOPOCOB B arMocdepy. [TaBHbIM MPHUHIMIIOM, B CO-
OTBETCTBUU C KOTOPBIM (DOPMHUPYIOTCS MpaBUIIa OXpa-
HBl OKPYXKAaIOIICH Cpelbl, SBISETCS TIIABCHCTBOBAHHE
MOCTyJaTa O COXPAHHOCTH HEHAPYIICHHBIX €CTECTBEH-
HbIX MNPHUPOJAHBIX KOMIUICKCOB, J'[aHIU_Ha(bTOB Hn 3KO-
crcTeM. DKOCHCTEMHOE 3Ha4YeHHe HACAXICHUU U Jie-
COB 00eCmeYnBacT YpPOBEHb KaueCTBa OKPYXKAroUeh
cpensl (YeToitunBoe pa3BuTue. . ., 2024).
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O3e/IeHEHNIO TOPOAOB YAENSIOT CEPbE3HOE BHU-
MaHHe, JJIs1 3TOro 3apaHee pa3pabarbiBaeTcs IU1aH Me-
POTIPHSITHI TI0 03€JIEHEHUIO, OTPENEIISIOTCS U pe3ep-
BUPYIOTCSI HEOOXOANMBIE CHJIBI M CPEACTBA.

O3seneHeHne YUl HACENICHHBIX ITYHKTOB M aBTO-
MOOMJIBHBIX AOPOT MOXKHO Pa3[elUTh Ha JjBa OCHOB-
HBIX BHJIA — 3TO JEKOPATHBHOE M 3allUTHOE O3EJICHEe-
Hue. CHerosazaepkuBaroliee, LIyMOINbUIE3aUTHOE,
MPOTUBOAPO3UNHOE — ITO 3AIUTHBIA THI O3€JIeHE-
HUs. JlekopaTUBHOE O3€JCHEHHE — 3TO LIBETOYHBIC
KIYMOBI, TPSAKH U Ta30HBI, BBITIOJIHEHHBIC B OINpe-
JISJIEHHOM CTHJIE M I[BETOBBIX PEIICHHX. 3a7ada aK-
LEHTUPOBAHHBIX MTOCAIO0K — MPHUBJICUCHUE BHUMAHHUS
K 0c000 3HAaYMMBIM WM, HAallpUMEp B CIIydae aBTO-
MOOWUITEHEIX JTOPOT, OTIACHBIM y9acTKaM B OOBEKTaM.
YacTto ucmonbp3yeTcsl CMEIIaHHbII THII, T. €. coYeTa-
HHUE PETySIpHBIX M JaHAMAa(THO-TPYMIOBBIX MOCa-
nok pacrennii (K ozenenenuto yiuil..., 2021).

Hampuwmep, B 1. KpacHosipcke BemeTcst akTHBHas
JeATeIbHOCTh B OOJIaCTH CaJOBO-IIAPKOBOTO XO3sIH-
CTBa, pPa3BHBACTCS KYJIbTypa TMPHUIOMOBBIX 3€IEHBIX
30H, IPOJOIDKaeTcs paboTa Mo BBICAKE KPYITHOMEPOB,
Ha oceHb 2024 1. mIaHupyeTcs B ceMHU pailoHax ropoja
BBICAANTH 5 103 mIT. caXkeHIIeB JepeBheB (A IMUHUCTpA-
s ropoaa Kpacrosipeka. .., 2024). Tlomumo caxkeH-
LIEB JIEPEBHEB, BHICAKMUBAETCSI OTPOMHOE KOJIHMUYECTBO
TPaBsIHUCTBIX JEKOPATUBHBIX pacTteHuil. Ha mpouecc
03€JIeHeHUS BIUSET s (HaKTOPOB, K KOTOPHIM MOXKHO
OTHECTH MOTOJIHBIE YCIOBUS, KaueCTBO MOCAJ04YHOTO
Marepuana, HaIM4Yhe W KadecTBO CyOCTpaToB, YIIO-
Openuii u 1. 1. [Ipu npaBunbHOM COONMIONCHUM U yue-
Te BceX (PaKTOpOB, KOTOPBIE 3aBHUCAT OT MCIIOIHHTEIIS,
KaueCTBO O3EJICHEHUs HAlPAMYIO 3aBHCUT OT IIOTO[-
HBIX ycnoBuil. B Cubupu mpeoOnagaroT XONoIHbIE
KJIMMaTHYEeCKHE YCJIOBUSl. DTOT (pakTop HEraTHBHO
BIIMSICT Ha BBIPAI[BAHKE U YXO 32 HACAXKICHUSMH.

Hean, 3aga4ua, MeToqHKA
U 00beKThI HCCIIETOBAHMS
Ienbto paboOTHI SABISETCS MCCIEOBAHHUE TEIJIO-
BOTO PEXUMa MOYBBI B YCJIOBHSIX 3aMOPO3KOB IIPH €€
MYJIBYUPOBAHHUH JAPEBECHBIMH OITMIIKAMH.
JInist AOCTYDKCHUS TSI UCCIE0BAHUS MPEIACTOUT
PEUIUTh CIEAYIOIINE 3aJaur:
1) B CAD-1ipuiio)KeHUH BBITOTHATH (PU3NIECKYIO
MOJIeNIb 00BEKTA UCCIICAOBAHUS;
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2) B CAE-npuioxeHuH IpOBECTH UMUTALIMOHHOE
MOJIEJIMPOBAaHUE TpOIlecca HECTALMOHAPHOTO TETJIOo-
oOMeHa TOUYBbI M OKPY’KAIOIIEH Cpesibl.

OOBEKTOM HCCIIEIOBAHUS SIBJISETCS BIUSHHUE Ha-
JIMYXS IO MYJIBYM U3 ONUJIOK Ha TEIJIOBbIE TIOKa3a-
TEJIM TOYBBI IPU YCJIOBHUHU JI€HCTBUS BECEHHUX WM
OCEHHHUX 3aMOpPO3KOB. MeTOo/bI HCCIIeI0OBaHUS OCHO-
BaHbl Ha HMMUTAI[MOHHOM O3KCIIEPHUMEHTE, NMpUMEHE-
HHUM TEXHOJIOTUI TBEPAOTEIHHOTO MOAEIUPOBAHHUS.

CypoBsle KIMMaTHYecKHe ycnoBHs Bocrounoit
Cubupy co3aroT psja crelu(UUecKUx TEXHOJIOTH-
YEeCKUX MPUEMOB, HCITOIB3yEMBIX B CaI0BO-IIAPKOBOM
xo3sificTBe. {11 pelieHus 3a7aud yTEIUICHHUs MOYBBI
AKTUBHO NPUMEHSIOT JPEBECHBIE OTXOMbI, a UMEHHO
onwikd. ONMIKY B KaueCTBE YTEIUIMTEJN 00IaaaroT
PSIOM KavyecTB, MOJOKUTEIBHO BIMAIOLIMX Ha POCT
U pa3BuTHe pacTeHud. OCHOBHBIMH JOCTOMHCTBAMHU
IIPUMEHEHUS] TAKOrO YTEIUINTENs SBISIFOTCA: CIIO-
COOHOCTh ONMJIOK 3aJepKHMBaTh BJary, 4TO IO3BO-
JIIeT CHU3UTH 3aTpaTbl Ha YacTOTy IOJIMBA, CO37a-
HHUE 3alUTHOTO CIIOSA, MPEIOTBPAIIAIONIETO BIUSHUE
BHEIHUX TeMIleparyp Ha pacTeHus. lIpumenenue
OTMJIOK TIO3BOJIUT YITYUIIUTh SKOJIOTHYECKYI0 oOcTa-
HOBKY B JepeBollepepadarblBaloIiell MPOMBIIUICH-
HOCTH M COKPaTHT KOJMYECTBO IPEBECHBIX OTXOMOB,
KOTOpBIE€ HETaTUBHO BIIMSIOT HA OKPYKAIOLIYIO Cpeny
(Abpamos u mp., 2023).

B kauecTBe 00bEKTa MOAEIHPOBaHMS ObUIA TPH-
HATa 1BeToyHas Kiymba. KimymObl ObIBaroT paziuy-
HOW QopmbI, pa3MepoB W HazHadeHus. Hawbomee
9acTO TPUMEHSEMBIE INPH O3EJICHEHUH TOpPOIOB —
3TO TPaJUIMOHHBIE KIIyMOBI, HAXOASIINECS Ha YPOB-
HE 3eMJIH, U BBICOKHE, OTOPOKEHHBIE PAa3TNYHBIM Ma-
tepuanamu (Justification..., 2024). Ilpunsaro ycno-
BHE, COIIACHO KOTOPOMY B TOATOTOBJIEHHYIO IOYBY
KIIyMOBI Ha DIYOWHY 5 CM OBLIM BBICAXXCHBI CEMEHA
JNEKOPAaTUBHBIX pacTeHHH. 3aTeM Ha MNPOTSHKEHUH
HECKOJIbKUX JHEH HacTyNui MepHOA HOUYHBIX 3aMO-
po3koB. B oyHOM M3 BapHaHTOB 1MOYBa KIIyMOBI ObLIa
MOKPBITA CJIOEM APEBECHBIX OIWJIOK, B IPYTOM OITHU-
JIOK He OBLIO.

[IpumeHeHue TUTHOEIITIONIO3HBIX OTXOIOB, B TOM
quciIe ONMWIOK, AJS YNydIIeHHUs] MOKa3aTeJied IOouB
UMeeT AOCTaTOYHO IITyOOKHE MCTOPHYECKUE KOPHH.
W3BecTeH ONBIT NPUMEHEHHS ONMJIOK IIPU PEKYJb-
TBanuM nuamoxpanwmi (Jlesut, 1989). Hamuune
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LEJIOr0 TePeYHs] XMMHYECKHX DJIEMEHTOB B COCTaBE
JIMTHOLICJLTIONIO3HBIX OTXOJI0B MPUBOAUT KaK K MO3H-
THBHOMY, TaK U K HETATUBHOMY BJIHMSHUIO Ha TIOKa3a-
Tenu pa3BuTHs pacteHuil. CanunmnoBas, OeH30MHAS,
KyMapoBasi KUCJIOTbI, COAEPIKAIIMECS B COCTABE OIH-
JIOK W SIBJISIFOIIMECS MPOJYKTOM Pa3JIOXKEHUs JINTHU-
Ha, 3aMEUIIIOT pOCT pacTeHuil. deHomxapOOHOBas
KUCIIOTA, TAKKe UMEIOIIAsICS B COCTABE JIPEBECHHBI,
HETaTHBHO BIMSIET HA TEMIIbI Pa3BHUTHS M MPOpacTa-
Hus cemsH (Opros u ap., 1993).

JlpeBecHbIC OMWIKH, SBISSICH HH3KOIUIOTHBIM
MOPHUCTHIM MAaTEpUATIOM, XOPOIIO MYIBIHPYIOT IMOY-
By. OlHaKo IpeBeCHHA KaK MarepHal, CoAepiKallui
JMTHUH M LEJUTION03Y, MIMEET CBOMCTBO MHTEHCHBHO
MOIVIONIATh U3 MTOYBHI MUHEPAJIbHBIC BEIIECTBA, OKa-
3bIBasi ONpEJICNICHHOE HeraThuBHOe Bo3aelcTeue. [o-
aTOMY ele Oosiee A3PPEKTUBHBIM CIIOCOOOM yTeIuie-
HUSI MOXET OBITh OTCHINKA HU3KOIJIOTHBIMH KOMITO-
CTaMu, PUTOTOBJICHHBIMU Ha ocHOBe omuiok (beno-
Bexell, TpeTbskos, 2020).

Pe3yabTarhbl M X 00CyxKIEHUE

J1s mocTiKeHHs Lenu B paboTe NMPUMEHSIINCH
CAD-nporpamma «Kommnac3D» u CAE-maker Elcut,
NpenHa3HAYCHHBIN [l MHKEHEPHBIX PAacyeToB U MO-
JEIMPOBaHUSI METOAOM KOHEUHBIX 3J1eMEHTOB. llpu
peain3anyy COBPEMEHHBIX TEXHOJIOTHM TPOEKTUPOBa-
HHS ¥ MOACTHPOBAaHUS C MPUMEHEHHEM METO/IA KOHEU-
HbIX 35ieMeHTOB (3enkeBuy, 1975; Bendsoe, Sigmund,
2003) pa3paboTYMK HAYMHAET CBOIO PAOOTy ¢ KOHEUHO-
9JIEMEHTHOH MOJENH O0BEKTa, B KOTOPYIO OH IMOMe-
maet TpedyeMble, Ha €ro B3I, CUIIOBBIE 3JIEMEHTHI,
3aKPEIUICHUSI, CJIOU MHOTOCJIOMHBIX KOHCTPYKLHUH,
TEIUIOBBIE U IpyTrue PU3NYECKHe SBICHUS U YCIOBUS,
HEOOXOANMBIE ISl TOTO, YTOOBI TOTYUYEHHOE U3ETTHe
BBITIOJIHSJIO OIIpEICTICHHBIE 3aI0KEHHBIE (DYHKIIMH.

B nporpamme «Komnac3D» co3gaBanach Mo-
JIeJIb pPaccMaTpUuBacMoro 00bEKTa B IBYX BapHaHTaXx.
[lepBbrit BapraHT — KIIyM0Oa ¢ BEpPXHHM CIIOEM OITH-
ok B 50 MM u mouBoii 300 MM, BTOpOit — KiTymOa
¢ o4Boi#t 0e3 yrerieHus (puc. 1).

Puc. 1. PaccmarpuBaemble BADHAHTHL:
a — Kitym0a co CJI0eM yTeruIuTels B BUuze ciost ommwiok 50 MM, moussl 300 Mm;
0 — BapuaHT (1104Ba 0€3 yTEIUICHNS OIMIIKAMH )
Fig. 1. Options under consideration:
a — a flowerbed with a layer of insulation in the form of a layer of sawdust 50 mm, soil 300 mm;
0 — option (soil without insulation with sawdust)
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B Elcut MmonmenupoBanach 3aada TeruionepeHoca
B HECTAllMOHAPHOM pekuMe. Kaxxaomy aJeMeHTy Mo-
JIEITY 3aJIaBAITUCH OTpe/IelICHHbIC CBOMCTBA: TEIIIOEM-
kocTh mouBkl — 0,4 xJ[x/(kr-K), TermnonpoBomHoCcTh —
0,814 Br/(m-°C), mnotrocts (1900 kr/m3). Jlist onustok
MpuHATas TerioeMKocTh coctaBmia 0,08 x/[x/(kr-K),
terutonpoBogHocTh — 0,065 B1/(M-°C), mimoTHOCTH —
220 xr/m* (Ilokuna u ap., 2015). BokoBbIe MOBEpXHO-
CTH KITyMOBI B pacuerax He YUUTHIBAINUCH, TOCKOIBbKY
pa3Mepbl 00beKTa MOTYT BaphbHPOBATHCS B HIMPOKHX
npenenax W Lenb paboTbl — UCCIeJoBaTh BIUSHHE
MYJIBYHPOBAHUSI OIMMIKAMHU. A OOKOBBIE IIOBEPXHOCTH
B 000MX BapuaHTaX TOXJIECTBEHHBI.

Jns MonenupoBaHUsl TeIionepeHoca B HecTa-
IIMOHApHOM pekuMe B mporpamme Elcut 3ameficTso-
Bajack (GyHkums impulse. WHTepBan HaOmomeHuit
cocTaBmI Tpoe cyTok, wim 259200 c. lar madmomne-
HUSI 1 KOHTPOJIBHBIX CPE30B ObUT MPUHSAT B 1 4, win
3600 c. [IepBoHauanbHas Temmeparypa NOYBbI 3a4a-
Ha KaK +15 °C. TermnooOMeH B peKUME «KOHBEKIIHSD).
DyHKIUS BUIA:

K=24.2 (impulse (#/3600,24,24+ 16))+
+24.,2 (impulse (#/3600,48,48+ 16)) +
+24.,2 (impulse (#/3600,72,72+ 16)).

To ecTb IMUTHPOBAINCH YCIIOBHS HArPEBa OBEPX-
HOCTH TIOYBBI COJIHEUHBIM CBETOM C PaCUeTHON MHTEH-
CHUBHOCTBIO 0;=24,2 B1/(M?-°C) Ha nmpoTsHKeHnH 16 1
B CyTKU. B manpHelilem renepanusi TEIIOBOM 3Hep-
THH TIpeKpanianachk. 9T0 UMUTHPOBAIIO HATPEB TIOUBBI
COTHEYHBIM CBETOM B JHEBHOE Bpems. lemmeparypa
Hapy»XHOTO BO34yxa npuHMManack —3 °C (ans umu-
THPOBaHUS 3aMOpo3koB). CoxpaHeHHE TeMIEPaTyphl
HIke —3 °C B TeUeHHE Ja)Ke HECKOJIBKUX YaCOB HAHO-
CHUT HeNoNpaBUMBIA ymepd pactenusM. [loBpexne-
HHUE HU3KHMU TEMIIEPaTypaMu CEMsIIONEeH U TOYEK Po-
CTa JaIe BCero MPUBOANT K THOETH pacTeHus. Touka
poCTa MOJIOABIX PACTEHUH MOCIE CTAJAUU CeMSIoNeH
0Cco0eHHO ys3BUMa. THUII OYBHI, BIaXXHOCTb, TITyOHHA
MoCeBa, MIOMUMO TEMITepaTyphl BO3yXa, TAKXKEe OKa-
3bIBAIOT BIMSHHUE HAa CTETICHb BO3JCHCTBUS 3aMOPO3-
koB (Rittler, Bykova, 2022).

O6ocHOBaHME WHTEHCHUBHOCTH HAarpeBa IIOYBEI
BBI3BIBAET HEKOTOpBIE 3aTPyIHEHHA. MBI OCHOBBI-
BaJMCh Ha CJCIYIOIIUX COooOpaxeHusx. B pabore
M. U. byasiko (1956) mis ExarepunOypra B Mae WH-
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TEHCHBHOCTb HarpeBa IIOYBBI COJHEYHBIM CBETOM
000ocHOBaHa Kak BennunHa 6 Kkan/cm? B Mecsiil. Kpac-
HOSIPCK HAXOJAWTCS CYIIECTBEHHO CEBEpHEE, MO3TOMY
NPYHUMaeM MHTEHCHBHOCTb Harpesa, kak B Exare-
puHOypre B ampere, T.¢. 4 kkan/cm?, min 40 000 kka
Ha 1 M2. CooTBeTCTBEHHO, 11 Mecsala B 30 nHel ume-
em 333 kkas Ha | M? B CyTKH, Win (TIPH JUTHTSIBHOCTH
cBeTOBOTO JiHsI B Mae 16 4) 21 kkan Ha 1 M2, TlepeBe-
JIeM KWJIOKAJOPHH B BaTTHI HCXOMS U3 COOTHOIICHUS
1 xkamu=1,163 B, wmn 1,163-21=24,2 Br/(m?>-°C).

Merto/ika IMUTAMOHHOTO 3KcniepuMenTa B Elcut
aHaJOTHYHa paboTam, T/ie paHee MPUMEHSIIACh ATa CH-
cTeMa JJIsl pacueToB TeIJIOBBIX siBaeHUH ([lonmaros,
KonecuuxoB 2021; Jlonmaros, 2023). B pesynsrare
pabotel mporpamMmbl Elcut MBI MOMyYminm KapTUHY
TEIUIOBBIX IIOJICH, MPEICTAaBICHHBIX B BHIE BHICO-
pOJMKa, TA€ Yepe3 KaXIbli yac MOKa3aHbl W30TEPMBI
HarpeBa WIM OXJIaKAeHus cioeB nousbl. Ha puc. 2
NpUBEJCHA TUHAMHKA W3MEHEHUH TeMIeparypsl Mod-
BbI 32 10 4 ee oxnaxkaenust. Ha puc. 3 mokasan rpaduk
WM3MEHEHUS TEMITEPATYPhI MTOYBHI 110 €€ CEUSHHIO Yepe3
10 4. MaTepBai B 10 4 00ycIOBIEH CHIDKEHHEM TEMITe-
parypsl MOYBBI 32 CUET OXJIAXKJICHHUS B HOYHOE BpeMs,
T. €. B IEPUOJ OTCYTCTBUS COJTHEUHOIN NHCOJLILUY.

ITo pe3ysnbraramMm MOIETHPOBAHMS IIPOLIECCA OXJIAXK-
JICHUS TIOYBBI BHIHO, YTO HAJMYHE MYIBYHPYIOLIETO
CJIOSl IPEBECHBIX OMMIIOK 3aMEUISIET TeMITbl CHUKE-
HUS TeMIiepatypsl nmouBsl. [Iponece oxnaxneHus mo-
YBBI B KITyMOe Oe3 yTelyieHHs1 MPOUCXOAUT OBICTpee,
a Tak)Ke TeMIleparypbl BHYTPH ITOYBHI 0€3 ee yTeruie-
HUSI HUKE.

[lo nmamnemm uccnenoBanuit (lopermumza, 1979),
CUUTAETCS, YTO IOPOIoBasi TEMIIEpaTypa, AOILyCKaro-
11asi MpOBEICHUE BECEHHUX MOCAJOYHBIX paboT, co-
CTaBJSET JJI pacTEHUH yMepeHHBIX MMpoT oT +5 °C.
Jlst Hawata pocTta KOpHEH pacTeHHM TpeOyeTcs, YTOOBI
noyBa mnporpenack He MeHee yeM a0 4-5°C. Ipuuem
HanOoJiee MHTEHCHBHO KOPHHU PacTyT M pa3BUBAIOTCS
mpu Temmeparype ot 7 mo 20°C (Yepenaxun u ap.,
1991). CymectByeT ycToHumBas pervoHasibHas HpH-
BS3aHHOCTh THUIIOB CEMSH U TEMIIepaTyp Hadaia Hx
pazutus. CeMeHa CeBEpHBIX PACTEHUH YCIIEIIHO pa3-
BHBAIOTCSA MU TeMIepaTypax ot 5 1o 25 °C, Torga Kak
I0KHBIE pacTeHust TpeOytoT +15°C u gomyckaroT 10
+35°C B yclOBUSX N3MEHEHUS TEMIIepaTypsl OKpyXKa-
tomieii cpensl (Hukomaesa, 1999).



ONEKTPOHHbIN apxuB YIJITY

120

Jleca Poccum 1 X0351IMCTBO B HUX

Ne 1(92), 2025 r.

14/1 hour

3 4/3 hour

I
B

24 /2 hour 44/ 4 hour

Color scale X

Temperature
T(°C)

= B

54/ 5 hour

8.81

7.21

5.61

4mM

241

n.az2

0.78

-2.38

10 4/ 10 hour

Puc. 2. 3orepmsl Temneparyp B nakere Elcut
(BepXHUIA PHCYHOK — YTEIJICHHBIN TPYHT, HWOKHUH — €3 yTeIUIeHus!)
Fig. 2. Temperature isotherms in the Elcut package
(the upper figure is insulated soil, the lower one is without insulation)

W3 rpadukoB BumHO, uTo mocie 10 4 umuTanu-
OHHOTO DJKCIIEPUMEHTa TEeMIIepaTypa IMOBEPXHOCTU
kyMObl Oe3 yremmenuss paBHa 0°C. Kpurtuueckas
TeMIIepaTypa IOYBbI, 3aMENJISAIONas WM IpUOCTa-
HaBJIMBAOIMIAs pa3BUTHE pacTeHwid (mpuHsATa +5°C)
Ul KITyMOBbl 0€3 YTemIeHHs ONMWIKAMH JOCTHUTHET
1younbl 80 MM. HermocpeacTBeHHO MOJ CJI0EM OIH-
JIOK yTEIUIEHHOH KIIyMObI TeMIIepaTypa IOYBbI COCTa-
But +11,5°C.

JI7st orleHKY BIUSIHUS TOJIIMHBI CIIOS YTeTUTUTENs
U3 IPEBECHBIX ONWIOK OBLT IPOBEICH BTOPOH HMMHU-
TaIMOHHBII KCIIEpUMEHT. BapbupoBanachk TonmuHa

ciost ormiok oT 0,5 1o 5 cm. B xauecTBe OLIEHOUYHOrO
rmapaMmeTrpa ObUTa MPHUHITA TeMIIeparypa Ha TiryOnHe
2 cm. I'myOuHa 2 ¢cM COOTBETCTBYET MapaMeTpam Io-
CaJIKH CeMsIH OOJIBITMHCTBA AEKOPATUBHBIX PACTECHUA,
HCHOJIB3yeMBIX U KiIyM0. Pesynbrar mpencrasieH
B Buje rpaduka Ha puc. 4.

U3 rpaduka BUIHO, YTO AaKe MUHUMAJIBHAS TOJI-
LIMHA CJI0s ONUIIOK B 0,5 M He 1aeT CHU3UTHCS TEMITe-
paType MOYBBl HHUXE KpUTHYECKOH BenuuuHbl +3 °C.
Cronb HE3HAYUTETHHBIA CIIOM OMHMJIOK HE OKaXeT
CKOJIBKO-HHOYIb 3HAUMMOTO BIMSHUS HA XUMUYECKUN
COCTAB MOYBbI UM HA TEMIIBI PA3BUTHUS PACTECHUI.
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Puc. 3. I'pacduk pacripenenenus TeMIieparyp o TOJIKHE ciiost rpyHTa (depe3 10 u)
Fig. 3. Graph of temperature distribution over the thickness of the soil layer (after 10 hours)
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Fig. 4. Temperature at a depth of 2 cm depending on the thickness of the sawdust layer (after 10 hours)
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BriBOABI

['pannubl BereTanMoOHHOTO CE30HA OIPEAETISIOT-
Csl JUTUTEJILHOCTBIO TEIUIOTO Oe3MOPO3HOTO MepHofa,
a TaKkKe BEPOSITHOCTHIO U YaCTOTON BO3HUKHOBEHHS 3a-
MOPO3KOB, KOTOpBIE OBIBAIOT BECEHHUMH U OCEHHUMH.
st yenosuit Boctounoit Cubupy ce30H akTHBHOM Je-
ATENBHOCTH MO 03€JICHEHHIO M 00IaropaKUBaHUIO Tep-
puTOpHiA, 0POPMIIEHHIO KITyMO, Teppac, IIOCEBY CEMSH
JOCTaTOYHO KOPOTOK M MEPOIPHATHS, [O3BOJISIOLIME
YIIy4YIIUTh TeMIEpaTypHbI OajlaHC IOYBEI, Ompere-

Ne 1 (92), 2025 .

JICHHO T0JIe3HBI. MyITBUMpOBaHUE U YTEIUICHHUE TTOYBBI
CJIOEM JPEBECHBIX OMNMJIOK IMO3BOJIIET CYIIECTBEHHO
CHH3HUTH PHUCK MOBPEKIACHUS PACTEHUI 3aMOpPO3KaMHU.
Hcnone3oBaHnE METOIOB TBEPAOTENEHOTO U IMUTAITH-
OHHOTO MOJICTUPOBAHUS B UHXCHEPHBIX MaKeTax Mpo-
TpaMM TI03BOJISIET OMPENENTUTh TeMIIepaTypHbIE MMOKa-
3aTely TIOYBHI B YCIIOBHAX SBICHUN HECTAIMOHAPHOTO
TeIuIonepeHoca, 00yCIIOBIEHHOTO BETMYMHAMH H3Me-
HEHHS TeMIIEpaTyp, a TAKKe HAIWIHEM YCIOBHH (Kak
HarpeBa, Tak ¥ OXJIAKICHHUS).
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