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ITPUBETCTBEHHOE CAOBO

YBaxkaemble Kosuieru!

MexayHapoaHas Hay4dHO-IpaKTH4ecKas KOH(e-
penuus «llepcriekTuBbI pa3BUTHSA CTPOUTENBHOIO KOM-
IJIeKca: Hayka, oOpa3oBaHME, OM3HEC» SIBISIETCS IS
ACTpaxaHCKOro TOCYyJapCTBEHHOIO ApPXUTEKTYPHO-
CTPOUTENIBHOTO YHUBEPCUTETA TPAJAULIMOHHOM, HO 3Ta,
HIeCTHAALATAas 0 CUETY, UMEET 0COOYI0 3HAUUMOCTD,
MOCKOJIBKY TIPOXOUT B FOOMJICHHBIN JJIs By3a TO/I.

VYHUBEPCUTET TOTOBUT BBICOKOKBAIU(HUIIMPOBAH-
HBIX NMPO(EeCCHOHANOB, aKTUBHO Y4acTBYET B 00pa3o-
BaTEJIbHOM, HAyYHOM W COLHUAIBHO-DKOHOMHYECKOU
U3HU peruoHa. [IpakThyuecku B KaXI0il CTpOUTENb-
HOW opraHu3anuu AcTpaxaHCKoi 00JacTy padOTAaOT HAIIM BBITY CKHUKU. OHU Jie-
JaroT AcTpaxaHb COBPEMEHHBIM KOM(POPTAOEIbHBIM TOPOIOM, CTPOST MPOMBIIII-
JIEHHBIE U TPaKJIAHCKUE O0BEKTHI, PAa3BUBAIOT ACTPaxaHCKYIO arjOMepaluio.

B nactosimiee Bpemsi HanOosee 3HAUYMMBIMU CTPATErMUYECKUMHU HAYUYHBIMH
IIPOEKTaMU JUIsl By3a SIBJISIOTCA (yHIAMEHTAIIbHBIE U PUKIIATHBIE UCCIIET0BAHMS
B cepe obecrieueHUs] KOHCTPYKTUBHOM, TEXHOJIOTHYECKOM W 3KOJIOTHYECKOM
Oe3omacHocTH peruoHa. Mbl paccmaTpuBaeM AcTpaxaHb Kak cronuny Kacrnus,
OTBOJIUM OOJIACTH 3HAYUTEIBHYIO pojib B (OpMHpOBaHUU OHOCHEPOCOBMECTH-
MBIX apXUTEKTYPHO-CTPOUTEIBHBIX CPEJ AJIsi SHEPro- U pecypcocOeperaronmx
TEXHOJIOTMM palMOHAJIBHOTO HCIIOJIb30BaHMs IMPUPOJHBIX PECYPCOB, obecneye-
HUM TeXHOC(hepHON 0€30MaCHOCTH U YCTOMUMBOTO Pa3BUTHS COLUAIBHO-IKOHO-
MHUYECKOM CUCTEMBI B YCIOBHUAX LIUPPOBON SKOHOMUKH.

Peanm3annst npruOpUTETHBIX HAIPABIEHUN TEXHOJIOTMYECKOTO pa3BuThs Poc-
CUU HEBO3MOKHa 0€3 HaJIaKMBAaHMS TECHBIX CBs3el ¢ By3amu [Ipukacnmiickux
cTpad u koyuteramu u3 Jloneukoi u Jlyranckoir Hapoaueix Pecnyomuk, bena-
pycH, C KOTOPBIMH MBI aKTMBHO COTpyAHUYaeM. Bce TeMbl, IpeicTaBICeHHbIE
Ha CeKIUAX KOH(EpEeHIMH, aKTyaldbHbl Kak g AcCTpaxaHCKoW oOjacTH, Tak
Y JJI JAHHBIX PETHOHOB.

Haneroch Ha Hale gajipHENIIee III0JOTBOPHOE B3aUMOIelCcTBHE !

Pexmop Acmpaxanckozo eocyoapcmeentozo

APXUMeEKmMypHO-CMPOUMENIbHO20 YHUBEPCUMEema
T. B. 3o1una



Joporue apy3bs!

B 2022 rogy AcTpaxaHCKOMY rocyJapCTBEH-
HOMY apXUTEKTYPHO-CTPOUTEIBHOMY YHHBEPCHU-
teTy ucnojuwiock 30 net. By3 umeer npounbie
KOpPHH, BBICOKHU aBTOPUTET, MOJB3YETCS OOJIb-
MM CHOPOCOM CpPEAU BBIMYCKHUKOB IIKOJ HE
TOJILKO Haled 0071acTH, HO U IPYTUX PETHOHOB.

HagepHoe, MoJio/1bI€ J1t011 HE OUY€Hb OBICTPO 3a-
MEUarOT MTO3UTUBHBIE U3MEHEHUS BOKPYT, BEJIb OHU
YK€ POJIUIIUCH B TOPOJE C IKIEKTUYHON COBPEMEH-
HOW apxuTekTypoi. Hamre nokosieHne moMHUT Co-
BCceM Jpyryto Actpaxasb. [la, y Hac Bcerga ObLI0O
MHOT'O KPAaCHUBBIX CTAPUHHBIX 3/1aHUN, HO TOPOJI TpeOOoBall U TpeOyeT 3HAYUTEINb-
HOU MEPECTPOUKH U PEKOHCTPYKIMU. BCe BOKPYT JOJKHO YUUTHIBATH COBPEMEH-
HBIC BBICOKHE TPEOOBAHUS, N3MEHUBIITECS YCIIOBUS U YCKOPEHHBIM TEMIT Pa3BU-
Tus. B HacTosimee BpemMs U B AcTpaxaHCKO#W oOmactu, U B 11esioM B Poccuu ak-
TUBHO CTPOATCS HE TOJIBKO JKHJIBIE IOMA, HO U IIKOJIbI, IETCKUE CAJIbl, IPOMBIIII-
JeHHbIe 31aHusA. MHe oueHb NpUATHO, 4TO AI'TACY TpaguimoHHO NOAAEP)KUBAET
AT HAIIPABJICHUS U MPUBJIEKAET K B3aUMOJICVCTBUIO YUYEHBIX, CTYJIEHTOB, ITPEIO-
JlaBaTeNe U IPYTUX CIEUAIUCTOB U3 COCEHUX PETMOHOB. Bmecte mbl cuia,
NBUKEHUE U pa3Butre! XoTenaoch Obl, YTOOBI BCE 3asBJICHHbIE HA KOH(MEPEHIIUU
3a/1a4n ObLIM BBIMOJIHEHBI, UAEH MPETBOPWINCH B KU3Hb, & TEOPETUUECKHUE MO-
MEHTBI 00pelid CBOE MPUKJIaJAHOE 3HaUeHue. Y gaun!

3amecmumens MuHUCmMpa 0OpPA308aHUS U HAYKU
Acmpaxanckoti obnacmu,

HA4ANbHUK YAPAGIEHUSI KOHMPOIbHO-HAO30PHOU 0esimelbHOCMU
U OYeHKU Kauecmea 06pa308aHus.

E. A. J[youna



YBaxaembie KoJieru!

Pama Bocmonb30BaThCSI MOMEHTOM, YTOOBI TIO-
31paBUTh JIOOUMBIA yHUBepcuteT C 30-metuem.
S Toxke BBIMYCKHHIIA 3TOTO By3a M, MOKHHYB €ro
CcTeHbI 4yTh Oombie 20 yetT Hazam, yxe Aopocia A0
JOJDKHOCTU 3aMMHUHUCTpa. Pebsita, KOTopblie ceroaHs
aBnatorcs ctyaentaMu AITACY, 10JKHBI TOHUMATh,
YTO ATO AEHUCTBUTENHHO TO yUeOHOE 3aBeIeHUE, KOTO-
pO€ OTKPBIBAET JOPOTY B )KU3Hb.

be3ycnoBHO, cTpouTenbHas OTpaciib — TJIaBHBIN
npaiiBep pa3Buths crpanbl. OHa Hepa3pbIBHO CBSI3aHa
C JKWIMIIHO-KOMMYHAJIBHBIM  XO34MCTBOM. Eciu
y Hac He OyJIeT MH)KEHEPHBIX KOMMYHUKAITUH, CTPOUTENIM HE CMOTYT OCBauBaTh
3eMeJIbHbIE YYAaCTKU B HOBBIX paiioHax. Ha mepuon g0 2025 roga Haul pervuoH
MOJIYYHJI IOYTH YEThIPE MUJIMAP/Ia UHBECTULIMI HA 3aMEHY UH)KEHEPHBIX KOM-
MYHUKAIU{ BOJOMPOBOAA B ACTpaxaHu, 4TO MO3BOJIUT BBECTH B TOpojie Ooee
OJTHOTO MUJIJTMOHA KBAJPaTHBIX METPOB HOBOTO XMIbs. B cBeTe ATUX COOBITHIA
HaM ceifuac 0COOCHHO HYKHBI pa3pa0O0TKH MOJOIBIX YUEHBIX, UX TPEAJIOKEHUS
Kak B cepe crpoutenbcTBa, Tak v JKKX: o cokpaiennto notTpedieHus sHep-
ropecypcoB, IPUMEHEHHUIO YHEProcOeperaronux TEXHOJOTHI, CTPOUTEIbCTBY
3HeprodPGeKTUBHBIX JIOMOB, 0JIATOYCTPOWCTBY TEPPUTOpUMl. YBepeHa, UTO
koH(pepeHus «llepcnekTUBbI pa3BUTHS CTPOUTEIBLHOIO KOMILIEKCA: HayKa, 00-
pazoBaHue, OM3HEC) MO3BOJIUT MO3HAKOMUTHLCS C HOBBIMU MPOEKTAMH, KOTOPbHIE
MOKHO Oy/IeT peajan30oBaTh B Hallle 00JIACTH U YJIYUIIUTh TEM CaMbIM Ka4€CTBO
KU3HU TPAXKIaH.

XKenaro Bcem mIog0TBOpHON pabOTHI!

3amecmumens MunuUCmpa cmpoumenbcmea
U HCUTUUYHO-KOMMYHATILHO20 XO3AUCMEA
Acmpaxanckoti obnacmu

O. H. botinpas



YBaxaemble CTyAEHTbI, MOJIOAbIE YUECHBIE!

Br1 o0yuaerech, BEpOSTHO, B OJTHOM U3 JTYUIIIHX BY30B
Poccun. Bam naror 3HaHuUsA 3aMedareNbHbIE MPENOJaBa-
TeH, 4TOOBI BBl CTAJIM TMEPBOKIACCHBIMU MPOQECCHOHA-
gamMu. OHM 3HAKOMST BaC ¢ MUPOM HAyKH U KyJbTypoOu
3tuku. OT MMEHM riaBbl ropoaa Omera AHaTONbEBUYA
[TomyMOpIBMHOBA M COTPYAHUKOB aIMHUHHUCTPAIIMU KE-
JIal0 BaM Hay4YHBIX W TBopueckux nmoden. [1ycth kaxapii
W3 BaC HAMJIET CBOC MECTO B KU3HM M CTAaHET JOCTOMHBIM
IPpaKJaHWHOM Hallel CTpaHsbl!

Hauanvhux ynpasenenus apxumexmypol
U 2padocCmpoumenbcmea aoMuHucmpayuu 2. Acmpaxanu
I'. Y. Haxapaesa

YBaxxaemble KoJiieru!

OT UMEHH aIMUHHUCTPAIMU U OOJIBIIOTO KOJIJIEK-
tuBa KajaMbIIKOTO TrocyaapCTBEHHOIO YHUBEPCHUTETA
uMm. b. b. T'opomoBukoBa paja MO3ApPaBUTh HAILIETO
napTHepa — ACTpaxaHCKHI roCyJJapCTBEHHbBIN apXUTEK-
TYPHO-CTPOUTEHbHBI YHUBEPCUTET — C IOOUJICEM U T10-
MPUBETCTBOBATh YUYACTHUKOB KOH(pepeHuu «Ilepcrek-
THUBBI PA3BUTHUS CTPOUTEIHHOIO KOMIUIEKCA: HayKa, 00-
pa3zoBanue, OusHecy. Xouy mooOmaromapute ATACY
3a yuactue B pabore XXIV I'eHepanbHOi accamOien
YHUBEPCUTETOB U HAYUHO-UCCJIEIOBATEILCKUX [ICHTPOB
[Ipukacnuiickux cTpaH, B paMKax KOTOPOW ObLT CO371aH

koHcopuuyM «Bonra — Kacnuii: mpaBo u 3ei1eHas 3KOHOMHUKay. JTO IUIOIIAJIKA,
Ha KOTOPOU B 0YEPETHON pa3 00beIMHUIUCEH HAIIIK HAYYHBIC YCHUITUS IS 00CY K-
JIEHUs1 aKTYaJIbHbIX BOMPOCOB B 00pa30BaTEIbHOM, HAYYHOU M HAYUYHO-TEXHOJO-
rudeckoi cepax. CeroHsi Ha MEPBBIN TUIAH BBIXOJAT MPOOIEMbl YCTONYHBOTO
pPa3BUTHS TEPPUTOPHUH, COXPAHEHUS YEIIOBEUECKOTO KalHTalld, TYMaHUTAPHOTO
Pa3BUTHS, OT PEIICHUSI KOTOPBIX 3aBUCUT OyAyllee IEeIbIX PETHOHOB U CTPaH.

Emie pa3 nepenaro camble TeIUIble MO3paBICHUS C IOOUIIEEM U Kearo Mpo-
JTYKTUBHOW HAyYHOU JUCKyCCUM!

IIpopexmop no nayke u cmpamezuyeckomy pazeumuio
Kanmviyxoeo eocyoapcmeennozo ynusepcumema

um. B. b. I'opooosukosa

K. E. baomaesa



Joporue apy3bs!

OT UMEeHU Hay4YHO-IIeAaroru4eckoro cocraBa aji-
MUHHUCTpAIUU U CTyACHTOB J[oHOACCKOU HaIMOHATh-
HOW WH>XEHEPHO-CTPOUTEIIBHON aKaJEMHUU Pa3pEIINTE
IIOIIPUBETCTBOBATH BCeX y4acTHUKOB XVI MexayHa-
POIHOM HAyYHO-IIPAKTUYECKON KOH(MEpPEeHIUU Mpo-
(beccopcko-TpenoaaBaTeIbcKOro COCTaBa MOJIOBIX
YYEHBIX U CTYJIEHTOB «llepCrieKTUBBI pa3BUTHUS CTPO-
UTEIBHOTO KOMILIEKCa: 00pa3oBaHue, HayKa, OU3HEC).

Bripaxkaem Bam 051arofapHOCTh 32 MHOTOJIETHEE CO-
TPYJHUYECTBO, PA3BUTUE HAYUYHOI'O MOTEHIMAJIA U B3a-
MMOJENCTBUE MPENOABATENEH, CTYACHTOB U MOJIOABIX
YUEHBIX. XO04y MOXKeJaTh BceM HeOe3pa3IMuHbIM HCCIIEAOBATENISIM CTPOUTEITHHOMN
OTpaciy IJIOJOTBOPHOM PabOTHI U B3aMMOOOOTAIIIEHHS 3HAHUSIMHU U OTIHITOM.

Ilpopexmop no yuebrno-memoouueckotl pabome
U npogheccuoHarbHOMy 00pPaA308aHUIO
Jlonbacckoil nayuoHanbHoU akademuu

apxumexmypul U CmpoumeibCcmed
B. I Ceska

YBaxxaeMmble Kosuieru!

ITpuBercTBy1O BCex yuacTHUKOB X VI MexmyHapo -
HOM HAyYHO-IIPAKTHICCKON KOH(epeHIn mpodeccop-
CKO-TIPENOIABATEIBCKOTO COCTaBA MOJIOJBIX YUYEHBIX U
cTyaeHTOB «llepcreKkTuBbl pa3BUTHUSL CTPOUTEIHLHOIO
KOMILTEKca: 00pa30BaHue, HayKa, OM3HEC).

KitoueBoii mpoGemoii pa3BuThs Takux cdep, Kak
apXUTEKTypa, IPOEKTUPOBAHUE, IKCIIEPTU3A U CTPOU-
TenbCcTBO, B Poccum saBnsercs nedpuuut xaapos. B
Hallell CTpaHe BCero BoceMb NPO(HUIIbHBIX BY30B, KO-
= TOPBIE BBIMYCKAIOT COOTBETCTBYIOIIUX CIIELHAIIN-
ctoB. B Hacrosiiee Bpems 6o1ee 60 ThICSY CTpOUTENIEH BOCCTaHABIMBAIOT pa3py-
meHHble ropoja B Jlonenkoit u Jlyranckoit Haponubsix Pecnybnukax, 3anopox-
ckoil 1 XepcoHckor obmactsax. HacymiHble nmpoOieMbl HHOTO XapakTepa TakKe
TpeOYIOT MOCTOSSHHOTO MPHUCYTCTBHUS MWUIMOHOB MPO(PECCHOHANIOB, MOITOMY
KaJpOBBIN T'OJIOJ IEHb OTO JIHS TOJIBKO PACTET.

B okta0pe Ha 0a3e KaimMBIIIKOro TrocymapCTBEHHOIO YHHBEPCHUTETA
uM. b. b. 'oponosukosa npornuta XXIV ['enepansuas accamOiiest yHUBEPCUTETOB
Y HAYYHO-HCCJEN0BATEIbCKUX LHEHTPOB lIpukacnuiickux cTpaH, rae Aejaerauus
AT'ACY npencraBuia NpeajioKeHUs 0 CETEBOMY U HAYyYHOMY B3aHMOI€HCTBUIO




YHUBEPCUTETOB B 00JIACTH MPOEKTUPOBAHUS, KOHTPOJIBHO-HAA30PHON JIEATEITh-
HOCTH W 3KCIEPTHU3bI CTPOUTENbCTBA. Hamm math mudpoBeIX KelcoB, pa3pabdo-
TaHHbIE M0J] PYKOBOJACTBOM pekTopa TaThsiHbl 30JMHOM, U MOJIENIb CETEBOTO B3a-
UMOJICUCTBUS, Oa3WpYyIOMAscs Ha CTPATETHYECKUX HAYYHBIX HaIPaBICHUSIX
AT'ACY, npusneknu Baumanue 0osee 300 yuensix u3 60 opranuzanuii. B pam-
Kax reHaccamOJier By3 MOAMKUCAN YEThIPE COTJIAIeHUs O COTPYAHUYECTBE C YHU-
Bepcutetamu [Ipukacnuiickux rocynapctB. B Onukaiiiiee Bpemst K HaM IIPUETyT
15 crynenToB KanMmellikoro rocygapcrBeHHoro ynusepcurera um. b. b. I'opogo-
BHKOBA, KOTOPbhIE MPUMYT y4acTH€ B akceyepanmoHHo nporpamme KASPIY-
ARCH-STROY-ENGINEERING, peanuzyemoit B AI'ACY BriepBbie Oarogaps
rpanty «IInardopmbl HammoHanbHOM TeXHOJOTMYECKOW HHHUIMATUBBD. OHa
HamnpaBlieHa Ha 00eCIeYeHrne BCECTOPOHHETO COMIPOBOXKACHUS OU3HEC-TTPOEKTOB
10 WH(OPMAITMOHHBIM TEXHOJIOTHSIM B 00JIACTH apXUTEKTYpPHI, AU3aliHA, CTPOU-
TEJIbCTBA, JICBEJIONIMEHTA, CTPOUTEIbHO-TEXHUYECKUX IKCIIEPTU3 U APYTUX UHKE-
HEPHBIX HampaBieHui. Bnepenu y Hac MHOTO paboThl. B 100pHIif My Th!

IIpopexmop no nayunoii pabome

U MeHCOYHAPOOHOU OesmelbHOCmU
Acmpaxanckoeo 20cy0apcmeenHo2o
aApXUmMeKmypHo-CmpoumebHo20 YHusepcumema
H. B. Kynuukosa
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$OPMHUPOBAHHE U PASBUTHE BUOCPEPOCOBMECTHMOM
APXHUTEKTYPHO-TrPAIOCTPOUTEABHOH CPE/IbI

YIK 72

OCHOBHBIE ITPUHIUAIIBI OPTAHU3 AU
OB BEMHO-INIAHUPOBOYHOI KOMITO3UIIUN
COBPEMEHHBIX OBPA3OBATEJBHBIX YUPEXKIEHUN

B. B. be3poonoesa, C. IO. I'aiipumounosa
Acmpaxanckuil 20cyoapcmeerHblll
aApXumeKmypHo-cCmpOoumebHoulil YHUGEPCUMem
(2. Acmpaxanw, Poccus)

JlanHast cTaThsl MOCBSAIIEHA PACCMOTPEHUIO OCOOCHHOCTH CO3/IaHUSI U OpraHU3alu 00b-
E€MHO-TJITAHUPOBOYHOM KOMITO3UIIMH COBPEMEHHBIX 00pa3oBaTeIbHBIX YUpexkaeHu. [y aToro
OBLIM M3YYEHBI TUIBI 00PAa30BaTEIbHBIX YUPEXKICHUN, OCBEIIECHbI MPUHIMIIBI (POPMUPOBAHUS
00BEMHO-TITAHUPOBOYHOM KOMIO3UIMH U MPOaHATM3UPOBaHbl HanOoJIee YCIEIIHbIE TPUMEPDI
B CO3JIaHMH COBPEMEHHBIX 00pa30BaTEeIbHBIX YUPEKICHUH.

Knwuesewie cnosa: coepemennoe obpaszosamenvroe yupedxcoerue, 00beMHO-NIAHUPOBOY-
Has KOMRO3UYUs, NPOCMPAHCME0, NIAHUPOBKA.

This article is devoted to the consideration of the features of the creation and organization
of the space-planning composition of modern educational institutions. For this purpose, the
types of educational institutions were studied, the principles of the formation of the spatial-
planning composition are highlighted and the most successful examples in the creation of mod-
ern educational institutions are analyzed

Keywords: modern educational institution, space-planning composition, space, layout.

CeronHst 00111€CTBO CTPEMHUTCS K TOMY, YTOOBI Ka)XIblid YEJIOBEK MOT MOJY-
YUTh Ka4eCTBEHHOE 0OpazoBanue. COBpeMEHHAs apXUTEKTypa 00pa30oBaTEIbHBIX
yUpEexKACHUN CrocoOHa U3MEHUTh TUIMYHBIE MPeACTaBieHuss 00 00pa3oBaHUH,
chopMHUpPOBATH IEIOCTHYIO 00pa30BATEIBHYIO CUCTEMY, HATIPABJICHHYIO Ha pac-
KpBITHE JTUYHOCTHU KaXJ0TO pedeHka. [loaTomy nmpoekTrpoBanre KOM(OPTHOTO
MIPOCTPAHCTBA COBPEMEHHBIX 00pa30BaTEIbHBIX IIEHTPOB HA CETOMHSIIHUN JICHb
SBJISIETCS] OJTHOM U3 TJIAaBHBIX 3a7]a4 B COBPEMEHHOMN apXUTEKTYpeE.

Jlst Hadanma CTOUT pa3oOpaThes B TOM, UYTO TaKOE «0Opa3oBaTeNIbHOE yupe-
xaeHuey. O0pa3zoBaTeabHOE YUPEKIEHUE — 3TO COLUAIBHBIA UHCTUTYT, 0OIIe-
CTBEHHO-TOCYIAPCTBEHHAs CHCTEMa, MPU3BaHHAS yIOBIECTBOPITH 00pa30BaTEIIh-
HbIE MOTPEOHOCTH OOIIECTBA, JUYHOCTU U rocyaapcTsa [1]. OOGpa3zoBarenbHbIC
YUPEKACHUS ACISATCS 10 TUITAM B 3aBUCHMOCTH OT 00pa30BaTeNbHBIX MIPOTPamM,
KOTOpbIE OHU MPUMEHSIOT B CBOEH JIEATETLHOCTH — JIOUIKOJIbHOE, 0011e00pa3o-
BaTeJIbHOE, MPO(ECCHOHATBHOE, BBICIIIEE, IOMOTHUTEILHOE [2].
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ApPXHUTEKTypa COBPEMEHHOTO 00pa30BaTENbHOTO YUPEKICHUSI — 3TO HE TOJIBKO
BHEIIHUAN ApXUTEKTYPHBIA BUJI 30aHHS, HO U KOMIUIEKCHOE B3aUMO/IEICTBUE pa3iiny-
HBIX (PYHKIHIT 00pa30BaTEIbHOTO M paboUero mporecca co CTpyKTypOi caMoro 3/1a-
Hus. [ J1TaBHOW LENBIO MPU MPOEKTUPOBAHUH YUPEKICHUS SIBISIETCS CO3JaHUE KOM-
(OopTHOrO MPOCTPaHCTBA AJIs1 PA3BUTHS TBOPUYECKOTO MOTEHIIMAIIA YYAIIIXCSL.

Ha ocHOoBe MHUPOBOIO OMbITA MOKHO CPOPMYIUPOBATH OCHOBHBIE TTPUHIIUIIBI
bopmupoBanus 00EEMHO-TNIAHUPOBOYHON KOMITO3UITUN 00pa30BaTEIbHOTO yUpe-
*K1eHusl. Bo-mepBhIX, CO31aHNe MPOYHOU CBSI3U 00pa30BaTEIILHOTO YUPEKICHUS C
OKPYXaIOUIMMHU €r0 pa3InYHbIMU OOIIECTBEHHBIMU ITOCTPONKAMHU C 1IEJIBIO yCHJIe-
HUSl (QYHKIIMOHATBHOM CBSI3M C KUJIOW 3aCTPOMKON U pacIIMpeHusi 00pa3oBaTelb-
HOM 0a3bl, CO37aHus YCIOBHM 11 BHEy4eOHON paboThl. HOBBINM B3rys HA PyHK-
IIMOHAJILHOE 30HUPOBAaHUE, COCTaB M IUIOMAAh MmoMmerieHnid. IPPexTuBHOE HC-
M0JIb30BaHKE MPOCTPAHCTBA 0KUIACTCS 32 CUET (PYHKIIMOHATBHON TMOKOCTH: MaK-
CUMaJIbHOW (PYHKUIMOHAIBHOCTH MPU MUHUMAJIBHOW 3aHMMAaeMOW IUIOLIAau, CO-
KpalleHUsl CIEUMaJIu3UPOBAHHBIX MMOMEUIEHUN 10 yHUBEpCalbHbIX. Bapuarus-
HOCTh (DYHKIIMOHATBHOTO HANIOJHEHUS MPEATOIAraeT pean3alliio pa3HbIX CIECHA-
pHYEB UCNOJIb30BaHUs noMenieHus. [[puMeHeHre KOMITaKTHBIX MJIAHUPOBOK, MHO-
ro()yHKIIMOHAIBHBIX TTOMEIICHUH 1 PEKPEAMOHHBIX 30H, a TAKXKe IKCILTyaTHpye-
MO KPOBJU CO3/1a€T yCIOBUs A1 3D ()EKTUBHOTO UCTIONb30BAHMS MPOCTPAHCTRA.
Mupoxkast Tpancopmariysi MPOCTPAHCTBA C UCIIOIB30BAaHHEM CBOOOTHOMN TIAHH-
POBKM M MOOMJIBHBIX Meperopofok [3]. Bo-BTOpbIX, MOBBIIIEHHAs TEXHUYECKas
OCHAILEHHOCTh B COYETAaHUM C HOBBIMH MH)XECHEPHO-TEXHHMYECKHMHU BO3MOXKHO-
CTSIMU MPOEKTUPOBAHUS U CTPOUTEIHCTBA — OOJBIIETPOJIETHBIE KOHCTPYKIMHU (C
raroM ocei 6ombine 12 m) 11t THOKOM TIAHUPOBKY, MUKPOKIMMAT MOMELICHUH,
aIbTEPHATUBHBIE UCTOYHUKHU SHEPTUU, IKOJOTUUECKH YUCThIE CTPOUTEBHBIE Ma-
Tepuaibl ¥ Tpanchopmupyemas MoOuIbHas Medensb [4].

Teneps paccMoTpuM Hanbosiee yCrellHble pealn30BaHHbIe TPUMEPHI COpa3-
MEPEHHBIX 00pa30BaTEIbHBIX YUpeKIeHUH. IHTepeCHBIM IPUMEPOM COBPEMEH-
HOTO 00pa30BaTENbHOTO YUPEKICHUS SBISETCS 00pa3oBaTeNbHOE YUpEKICHUE
«Ikonbubli ieHTp uMeHn JIrocu O6pak» Bo OpaHimu. ABTOPOM MPOEKTA CTal
aBcTpuiickuid apxurektop Jntmap Daiixtunrep [S]. OpuruHaabHOE KOMITO3HIIM-
OHHO-IIJITAHUPOBOYHOE pEIIEHUE JABYXAITAXKHBIX KOPITYCOB 3/IaHUs 00pa3yeT JiBa
BHYTPEHHHUX JBOPA — I IETCKOTO CaJa ¥ HayaJbHOW MIKOJIbl. KopuaopHsiil T
IUTAHUPOBKHU TIO3BOJISIET OPraHU30BaTh BHYTPEHHEE MPOCTPAHCTBO TaK, YTOOBI
OKHa y4eOHBIX KJIACCOB BBIXOJMIN BO JBOP. Takas OpHeHTaIusl OTpaxkIaeT yJa-
HIUXCS. OT TOPOJCKOTO IIymMa, a OOMJIbHOE OCTEKJICHUE HAIOIHSIET MOMEIICHUS
€CTECTBEHHBIM COJHEYHbIM CBETOM. (DYHKIIMOHAIBHO 3[aHUE pa3/elIeHO Ha
30HBI: Y4eOHYIO0, pa3BlIeKaTEeNbHYI0, CIIOPTUBHYIO, OMOIMOTEKH U aIMUHHUCTPA-
nuu. J{s ydammxcsi 1eTCKOro caja M HadajabHOM IIKOJIbI MPEAYCMOTPEHBI pas-
NebHbIE BXOAHBIE Tpymibl. Ha TeppuTopuun 00pa3oBaTeibHOrO yUpeKIeHUs pac-
MOJIO’KEHBI 0J1aroyCcTpOeHHBIE ABOPOBBIE TEPPUTOPUH C O3EJICHEHHEM U HIPO-
BBIMH IUTOIIaAKaMu (puc. 1-4).
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Jlanee paccMoTpuM NpUMEPBI COBPEMEHHONW YCTOMYMBOM apXUTEKTYpbI. Teo-
pusl 3eJ€HBIX 00PA30BATEIbHBIX YUPEKICHUN MPOCIEHKHUBAETCS BO BCEX COBpE-
MEHHBIX [TPOEKTaX JETCKUX CaZ0B, INKOJ U yHUBEepcuTeToB. Hanpumep, B anuu
UCITIOJIB3YETCSI CUCTEMA «3EJICHON» KPOBIIM MPU MPOEKTUPOBAHUN COBPEMEHHBIX
00pa30BaTeNbHbIX YUPEKACHH, YTOOBI BU3yaIM3UPOBATh 00yUEHHE U MPUOIIH-
3UTh y4alluxcs K npupoe [6].
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Puc. 2. IInan nepsoco smasca
«IlkonbHo20 yenmpa
umenu Jlrocu Obpaxy 6o Opanyuu

Puc. 1. Obwuii 6uo na «IlxkonvHolll yeHmp
umenu Jlrocu Obpaxy 6o Opanyuu

Puc. 3. Unmepep nomewenus 1. Puc. 4. Unmepep nomewenus 2.
«IlIxonvHoui yenmp umenu Jlocu Obpaxy «IlIxonvHoui yenmp umenu Jlocu Obpaxy
60 @panyuu 60 @panyuu

CoBpeMeHHbIE TEHJICHIIUN B YCTOMYNBON APXUTEKTYPE TAKKE TPAKTYIOT UC-
II0JIb30BAHUE AJIBTEPHATUBHBIX MCTOYHMKOB DHEPTUM M DKOJOTMYECKH YUCTHIX
MaTepUaJIOB. SIpKMM NPHUMEpPOM TAKOr0 IOAXO0Ja MOXKET CIYKUTh HadaJIbHAs
niKosia yHuBepcutera « Taiikey», pacnosioxkeHHast B Tokno, SAnonus. «3eneHyro»
LIKOJIy COPOEKTUPOBaN simoHCKUi apxutektop Ksnro Kyma [7]. ApxutekTop oT-
Jajl MPEANOYTEHUE HATyPaIbHBIM JKOJIOITMYHBIM MaTepuajaM, II03TOMY IIKOJIa
IIOJIHOCTBIO BBITNIOJIHEHA U3 JepeBa. 31aHUE NIEPEMEHHON dTaXXHOCTU UMEET Ipsi-
MOYTOJBHBIN TU1aH. [Ipudem nepBslii ATax MUpe BTOPOro, OJaroaaps 4emy y mo-
MEIIEHUH BEPXHET0 3Ta)ka NOoABWINCH Teppachl. Llkona umeer cBOOOIHYO IIa-
HUpoBKY. [Ipu 3TOM yupexaeHne nmeeT Bce 0a30BbIe 30HBI: 00pa30BaTENIbHYIO,
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pPEKpEalOHHY10, CIIOPTUBHYIO, pa3BieKaTeIbHY0, MAaCTEPCKUX M OOLIECTBEH-
HOTO NUTaHus. [[11 30HMpOBaHUS TUIOINAAN UCTIOIB3YETCs MPO3paYHbIe MOOUIIb-
HBIE TIEPETOPOJIKH U TpaHCcHOopMUpyemas MOOMIbHAs Mebenb (puc. 5, 6).

Puc 6. I[Inan nepsoco smasica. Hauanonasn wkona ynusepcumema « Taiixke», Toxuo

[ToaBons utor, HEOOXOAMMO OTMETUTh, UTO:

e 00pa3oBaTeIbHbIC YUPEKICHUS JEISTCS Ha MTh TUIIOB B 3aBUCUMOCTH OT 00-
pa3oBaTENbHBIX NPOrPAMM, KOTOPBIE OHU MPUMEHSIOT B CBOEH IEATEIILHOCTH — J0-
HIKOJIbHOE, 00111e00pa3oBaTesbHOE, MPOPECCHOHAIBLHOE, BBICIIEE, IOTOJIHUTEIBHOE;

® TJaBHbIE MPUHLIMUIIBI (HOPMHUPOBAHUS 0OBEMHO-TNIAHUPOBOUYHON KOMITO3H-
I COBPEMEHHBIX 00pa30BATENbHBIX YUPEKICHUN HANPSIMYIO 3aBUCUT OT MHO-
ropyHKIIMOHAIBHOCTH M THOKOCTH TUIAHUPOBKH MOMEIIEHUH, MUCIOIb30BaHUS
MeOenu-TpaHc(OpPMEPOB, a TAKXKE MOBBIIIEHHON TEXHUYECKOW OCHAIIIEHHOCTH B
COYETaHUU C HOBBIMU MHKEHEPHO-TEXHUYECKUMHU BO3MOKHOCTIIMU IIPOEKTUPO-
BAHUS U CTPOUTENBCTBA;

® paccMOTpeB HauboJee ycrenHbie IPUMEpPhl B CO3JaHUH COBPEMEHHBIX 00-
pazoBaTeIbHBIX yupexaeHul Takue, kak «llkonpHbIi 1ienTp umenu Jlrocu O6-
pax» Bo OpaHIuy U HAYAIBHYIO IIKOJIy YHUBEpcUTeTa « T31Kke» B TOKHO, MOXKHO
CeNnaTh BBIBOJ, YTO MX OOBEMHO-IJIAHUPOBOYHAS KOMITO3ULIMS MPOCTPAHCTBA
BKJIFOUYAET B ce0s BCE MPHUHIIUIIBI COBPEMEHHOTO 00pa30BaTEIbHOTO YUPEKICHUSI.
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YIK 72

OPT'AHM3AIIUA NEHTEXOAHBIX ITPOCTPAHCTB
B UCTOPUYECKOM LHEHTPE I'OPOJA

I. A. bBe3poonos, H. B. Maiioposa
Acmpaxanckuii 20cyoapcmeerHblll
aApxXumeKmypHo-CmpoumebHoulil YHUGEPCUMem
(2. Acmpaxanw, Poccus)

K cepennne XX Beka HaUMHAETCSI CTPEMUTENBHBIN Ipoliecc ypOaHU3aluu, pacTeT KOJIu-
YeCTBO aBTOMOOMJIEH Ha JOpPOrax, B pe3ysbTaTe 4ero pa3pylarTcs chOpMUPOBAHHBIE paHee
IeIIeX0AHbIe CBsI3U. B TaHHOH cTaThe ocBelaeTcs npodaemMa opraHu3aliy MenexXo HbIX Ipo-
CTPaHCTB B UCTOPHUYECKOM LIEHTPE Ha IpUMepe ropoja Actpaxanu. Ha ceroqusanHuii 1eHp 11
NEPEIBIKEHUS B TOPOJCKOM IIPOCTPAHCTBE CYIECTBYIOT TPOTYaphl U CIIEHUAIBHO BBIJECICH-
HbIE MEIIEXO0AHbIE 30HbI, KOTOPbIE MO3BOJISIIOT JIIOJAM OEeCIpEeNATCTBEHHO KOMMYHUIIMPOBATh
C pa3HBIMHU Y4acTKaMU TOPOJICKON HH(PPACTPYKTYPHI.

Kniouegvle cnosa: neuexoonvle npocmpancmed, KoM@popmuas 20poockas cpeod, ucmo-
puuecKkull yenmp, QYHKYUOHAIbHOE 30HUPOBAHUE.

By the middle of the XX century, a rapid process of urbanization begins, the number of
cars on the roads increases, as a result of which the previously formed pedestrian connections
are destroyed. This article highlights the problem of the organization of pedestrian spaces in the
historical center on the example of the city of Astrakhan. To date, for movement in urban space,
there are sidewalks and specially designated pedestrian zones that allow people to freely com-
municate with different parts of the urban infrastructure.

Keywords: pedestrian spaces, comfortable urban environment,; historical center, func-
tional zoning.
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[lemexoaHbIe MPOCTPAHCTBA SBISIOTCS HEOTHEMJIEMOM YaCThiO TOPOICKOM
Cpenpl, C TMOMOIIBID KOTOPHIX YEJOBEK BOCTPUHUMAET OKPY KAIOIIYIO €ro 3a-
CTPOMKY, 0JJaroyCTpONCTBO M B3aUMOJACHCTBYET ¢ HUMHU. B coBpeMeHHOM MHpe
MPOUCXOJUT YXYJIIIICHUE KauyeCTBa MEIIEXOIHbIX MPOCTPAHCTB, XOTS OHU SIBJIS-
10TCSI 0a30BBIM DJIEMEHTOM — OCHOBHBIM «(PYHIaMEHTOM MOOHMIIBHOCTHY, KOTO-
pBIii 3a9acTyI0 TepsieT cBou GyHKuu [1].

Ha npumMepe ananusa nenexoHoNl CUCTEMbI ropojia AcTpaxaHd MOXHO CKa-
3aTh, YTO B JJAHHBIM MOMEHT OHAa COCTOUT M3 MHOTOYHCIICHHBIX (PparMeHTOB pa3-
JMYHOTO Ka4yeCTBA M YPOBHS UHTETPAIIUU B OOIIYIO TIEMIEXOAHYIO CETh H CUCTEMY
00IIIECTBEHHOIO MOJIb30BAHUSI.

CoryacHO HCCIIeIOBAaHUSM, MPOBECHHBIM B T. AcTpaxaHu U ACTpaxaHCKOU
00acTi, OCHOBHBIMH MTPOOJIEMaMHU, BIAUSIOIIMMH Ha KOM(POPTHOCTh TOPOJCKOTO
MIPOCTPAHCTBA 3a MPeIesIaMH IIEHTpa Topo/ia, SIBISIOTCS:

® OIpPaHMYECHHOE KOJMYECTBO PEKPEAIMOHHBIX MPOCTPAHCTB;

e 1po0JIeMbl TPAHCIIOPTHON HMH(PPACTPYKTYPHI, KOTOPHIE BIIEKYT 3a COOOM
OOJBIIIOEe KOJTUYECTBO aBTOMOOWMIIBHBIX MPOOOK HA JIOPOTraxX W yBEIMYCHUE TEp-
PUTOPUH, 3aHATHIX 0] TAPKOBKY aBTOMOOMIICH;

® BBICOKHI YPOBEHbB 3arpsi3HEHUS OKPYKAIOIIECH CPEeJIbl.

PaccmatpuBas nmeroruecs: mpoOIeMbl TOPOJICKON CpeIbl B IIEHTpE T. AcTpa-
XaHW, MOXKHO BBIJICIIMTH HECKOJIBKO ITYHKTOB:

e YIMIIBI TOPOJIA Y3KHE, HE HMEIOIINE 3alUTHOM / pa3IeIMTeIbHON 3€ICHOM
30HBI, & TAK)XKE€ OTCYTCTBYIOT KOM(OPTHBIE MEIIEXOAHBIE MyTH;

® yBEJIMYEHUE B UCTOPUYECKOM IIEHTPE TOPOACKOIO MPOCTPAHCTBA KOJIUYE-
CTBa KPYIHBIX 0OBEKTOB TOPTOBOM M OOIIESCTBEHHOM Cephbl BEIET K CKOILIICHUIO
aBTOMOOMJIEH, 00pa3oBaHUIO MPOOOK HA JIOpOorax; MpH ATOM OJHOW U3 CYIIle-
CTBEHHBIX MPOOJIEM SBJISIETCS OTCYTCTBHE MAPKOBOUHBIX MECT, a TaK KakK Cyle-
CTBYIOIIAsl TPAHCIIOPTHASI CETh HE MPUCIIOCOOIEHA SISl pa3MEIeHUsT aBTOTPAHC-
nopTa, aBTOMOOMJIM 3aHUMAIOT MECTa MEIIeXO0HBIX HalpaBICHUM;

® yKE CJIOKHMBIIHECS B UCTOPHUYCCKOM IICHTPE aJMUHHUCTPATUBHBIC 3/IaHHS
TaKke CIOCOOCTBYIOT OOJBIIIOMY CKOIUJICHHUIO TPAHCHOPTHBIX CPEACTB, BCIEI-
CTBHE YETO Y3KHE YJHWIBI M TEPEYJKH IEePEIIOIHEHBI OOJIBIIMM KOJUYECTBOM
TPAHCIIOPTA, YTO CO3/1aeT TUCKOMMOPT IS MEIexo10B [2].

Jns mocTukeHus: pe3yabTaToOB IO YIYUIICHUIO OpraHU3aIMK TeIIeX0 HbIX
HaIpaBJICHUH MPETIOKEHBI CIICTYIONTUE PEIICHNUS

® TIPOU3BECTH AHAIN3 TOPOJICKOTO UCTOPUUECKOTO (POPMUPOBAHUS U PA3BU-
THUSI TIEIIEXOIHBIX MPOCTPAHCTB;

® ONPEACIUTh APXUTEKTYPHO-TPAIOCTPOUTEBHBIE 3aKOHOMEPHOCTH (op-
MUPOBAHUS YJIUII, TUIOMIAACH 1 HAOePEKHBIX;

e ompenenuTh (PYHKIUOHATBHYIO COCTABISIONIYIO TMEMIEXOJHBIX IPO-
CTPaHCTB;

® CBs3aTh MEMIEXOAHBIC HAMPABICHUS C JOCTONPUMEYATEILHOCTSIMHU TOpo/Ia.
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OCHOBOI CTaHOBJIEHHSI TAPMOHUYHON CUCTEMBI MEIIEXOIHBIX MyTEeH MOXKET
CTaTh MPOCTPAHCTBO, KOTOPOE OyJeT pa3BUBATHCS COBMECTHO C CHCTEMOM 00111e-
CTBEHHOI'O TPAHCIIOPTAa; COXPAHEHHE, BOCCTAHOBIEHHE M COBEPILIECHCTBOBAHME
KauecTBa HICTOPUYECKOM Cpeibl, a TAKXKE MO ACPKAHUE MOPSAKA U CO3/IaHUSI KOM-
(bopTHOI cpenbl 71 )KUTENEH U TYPUCTOB rOpoJIa.

[IpaBunbHOE (hopMHUPOBaHHE MEIIEXOAHBIX MPOCTPAHCTB B LIEHTPAILHOM HC-
TOPUYECKON YaCTH TOPOJIa MOKET PEIIMTh LIEJIbII psll poOsIeM, HapUMep:

® 30HHpPOBaHUE M MOJAEpPHU3AIUS (PYHKIMOHAIBHO-IIPOCTPAHCTBEHHON
CTPYKTYPBHI,

® CO3[aHUE MELIEXOIHbIX MPOCTPAHCTB C YCTPOUCTBOM MMACCAKEN MO3BOJIUT
MCTOPUYECKUM 3aHUSIM MEHBIIE TI0JIBEpraThCsl BIUSHUIO OKPYKaIOLIEH Cpeibl;

® pa3MelleHre NapKOBOK, B TOM YHKCIIE MOJ3EMHBIX, O3BOJIUT OCBOOOIUTH
OT aBTOTPAHCIOPTA YJIMLBI LIEHTPA ropojaa.

OpraHuzarusi MPOCTPAHCTBA ONTUMH3UPYETCS C yU4€TOM MOTPEOHOCTEH Co-
BPEMEHHOT'O MHpa, BOMPOC B TOM, KaK OPraHU30BaTh MPOCTPAHCTBO MCTOpUYE-
CKOTO IIEHTpa He B yiiepd ob1eit ropoackoit cpene. OcHOBa opraHu3aluy — Ie-
e nepeMenieHns. B coBpeMeHHO# apXUTEKType UMEIOTCS OOJIbIINEe CTpemIie-
HUS K OpraHU3allid TMEeNIeX0IHbIX MPOCTPAHCTB C JIOMUHAHTON B Pa3BUTHH TO-
poJckoii cpenbl. [{embio MpOEKTHBIX U HCCIISOBATEBCKUAX PA0OT B 3TOM 00J1aCTH
SBJISIETCS] pEOpPraHn3alusl NeNeX0HbIX yTel (puc. 1).

[TemexoqHble HAPABJICHHUS B UCTOPUUECKOU CpeJie TOpOJia UMEIOT Ba)XKHOE
GbyHKIHMOHATIBLHOE 3HaUY€HUE TSl POPMUPOBAHUS HE TOJIHKO KOM(POPTHOCTH, HO U
XOPOIIETo BMEUATICHUS O JACITEIbHOCTH TYPUCTUYECKON cepbl, YTO TOMOTaeT
MpUBJICYb BHUMAHUE MIEHINX TYPUCTOB K APXUTEKTYPHOMY HACJIEIUIO.

[TemexoqHOE MPOCTPAHCTBO HE MOXKET OBITh OTAEIBHOW YacThlO, OHO SIBJIS-
eTCsl HEOTHEMJIEMBIM OOJIMKOM FOPOJICKOTO LIEHTPA, YTO CIIOCOOCTBYET CO3AHUIO
npuBiekareabHoit cpenabl [3]. Ilemexoanbie mpocTpaHcTBa HAOEPEKHBIX KaHa-
JIOB, CKBEPOB, HEOOJIBIIUX MAPKOB AOKHBI OOBEAUHATCS B €IMHYIO CUCTEMY IS
co3maHus JaHAMA(PTHOTO-apXUTEKTYPHOTO H3aiiHa o0Iero ooimKa ropojaa, a
TaKke KoMPOpTHOTO 30HUPOBaHUS (puC. 2).

Puc. 1. Kompopmnas ¢pynxkyuonanvras Puc. 2. Komgpopmnas newexoonas ynuya
MPAHCNOPMHASL U NEUEXOOHAs CemKa 8 UCMOPUYECKOM YeHmpe 20pood
8 YeHmpe 20pooda
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Jlnst Toro, 4ToOBI YBUAECTh M OITyTUTh KOM(MOPTHYIO MEMIEXOAHYIO CPEIy B
MOJIHOM Mepe, YETIOBEKY IMO-TIPEKHEMY TpeOyeTcsl OOJIbIlie BPEeMEHH Ha TOWCK
HY>KHOM JIOKaIlMK, 4eM eciii Obl cucTeMa Oblia 0oJiee ClaKeHHON U MOHSITHOM.
Tak, HarpuMep Ha TEPPUTOPUU TEMIEXOTHON YACTH YJIUI] €CTh BO3MOXHOCTH
MPUMEHEHUS PA3IMYHBIX CPEICTB BU3yaIbHBIX KOMMYHHKaIui [4]. [list mpose-
JIEHUsI TPAMOTHOTO 0JIaroycTpoiicTBa HEOOXOIAUMO JEHCTBOBATH MPHU MOMOIIU
UCIIOJIb30BAHUS B TOPOACKOM cpejie MaJbIX apXUTEKTYPHBIX (DOPM, CBETOIBETO-
BOI'O MOJICTUPOBAHUS U JPYTUX MPUEMOB, B pe3yJbTaTe YEro cpeia CTaHeT UH-
(dbopMallMOHHO MOJIHOLIEHHOW U BU3yadbHO KOM(opTHOH. OCHOBHOM 0COOEHHO-
CTBIO MEUIEXOJHBIX 30H SBISETCA TO, YTO TEPPUTOPUS IIPEIHAZHAUCHA UCKITIOYH-
TEIbHO JUIA JIIOJICH.

B apxuTexTypHO-TpagoCTPOUTENLHON MPAKTHUKE CYIIECTBYET JIBa BUJIA TIPO-
EKTHOH JESITEIBHOCTH B CO3JJaHUU TIEIIEXOHBIX TPOCTPAHCTB:

® PEKOHCTPYKIIUS CYIIECTBYIOMIUX MPOCTPAHCTB (TMOTHAS U YaCTUYHAS);

¢ (OpMHUpPOBAHUE U PA3BUTHUE MEUIEXOAHBIX MPOCTPAHCTB B CTPOUTEIHCTBE
HOBBIX PalOHOB M KOMILJIEKCOB [5].

st popMupoBaHusi 6JIaronpUATHBIX TOPOACKUX MPOCTPAHCTB YJIUI Y-
€TCsl BHUMAaHHUE:

® 30HUPOBAHUIO NPOCTPAHCTBA TEPPUTOPUH;

® pa3eNeHUIO MEMIEXOHBIX U TPAHCTIOPTHBIX.

BaxxHo pasrpaHn4mnBaTh TPAHCIIOPTHBIE U TMEMIEXOTHBIE TIOTOKH, HCITOJIB3YS Ma-
JIble apXUTEKTYpPHBIE (POPMBI, a Takxke o3eneHeHne. PopMupoBaTh MPUBJIIEKATEIb-
HBIA ¥ UHIUBUAYAJIbHBIA 00pa3 yiuIl 3a cHeT (PYHKIIMOHATBHOCTU U IOCTYTHOCTH.
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YIK 725.3

AKTYAJBLHOCTHh 1 OCOBEHHOCTD
CO3JAHUSI UH®PACTPYKTYPBI
JIUISI CPEJICTB WHIUBHUIY ATbHON MOBUJILHOCTH
B COBPEMEHHOM I'OPO/IE

A. A. Bacunvesa
Acmpaxanckuil 20cyoapcmeerHblll
aApXUMmMeKmypHo-CmpoUmebHulil YHUGEpCUmem
(2. Acmpaxamns, Poccus)

B nmanHOIi cTaThe paccMOTpEHa aKTYaIbHOCTh U OCOOCHHOCTH OpraHu3aluy HHPPACTPYK-
TYPBI IUIsI CPEACTB MHANBUAYAITBHOW MOOMIBHOCTH B YCIOBHUSX COBpeMeHHOro ropona. [po-
aHATM3UPOBAHA TOPOJICKAs Cpeia Ha MPEIMET CO3/IaHus JOPOKEK JIJISl CPEACTB MHAUBH Iy allb-
HOW MOOMJIBHOCTH, MPEIUIOKEH MPAKTHYECKUI aITOPUTM PEIIESHHs HACYIIHOW TPOOIeMbI TO-
POJICKOTO JBUKCHHUSL.

Knroueevle cnosa: nosas 2opoockas mpaHcnopmuas cpeoa, cpedcmed UHOUSUOYATbHOU
MOOUNLHOCMU, IKOJIO2UYECKU YCMOUYUBLIL 8U0A MPAHCNOPMA, YCOBEPUEHCMBOBAHUE 00OPOIC-
HOU UH@DPACPYKMYPbL.

This article discusses the relevance and problems of the organization of infrastructure for
individual mobility in a modern city. The urban environment is analyzed for the organization
of paths for individual mobility equipment, a practical algorithm for solving the urgent problem
of urban traffic is proposed

Keywords: new urban transport environment, means of individual mobility, environmen-
tally sustainable mode of transport, improvement of road infrastructure.

3arpy>k€HHOCTh TPAHCIOPTHON MH(PACTPYKTYpPHl POCCUUCKUX TOPOJOB SIB-
JISI€TCSL OJTHOM U3 CaMbIX OCTPBIX MPOOJIEM, C KOTOPOH CTATIKUBAIOTCA KUTEIU Me-
ranojincoB. HeyKJIOHHBII pOCT aBTOTPaHCIIOPTa B FOPOJE BEAET K YBEIMUYECHHIO
3arpy>KE€HHOCTH JI0POT, YXYIIIEHUIO 3KOJIOTUH, YBEIUUYCHHUIO ITYMOBBIX U pajua-
IMOHHBIX 3arPsI3HEHUIN CPEIbI.

Bo muorux roponax Poccun HexkoppekTHas paboTa 0O1IECTBEHHOTO TpaHC-
MOpTa WJIM MOJIHOE €r0 OTCYTCTBUE 3aCTABIISIET NEPECAKUBATHCSA HA JIMYHBIN aB-
TOTPAHCIIOPT, UTO B CBOIO OYEPEb yCYryOIIsieT TpaHCIOPTHBIE MpoOensl. Perre-
HUEM TPAHCTIOPTHOM MPOOJIEMBI B METarnoaucax siBIsIETCS CO3aHNE YCTONYHBOM
KOM(OPTHOM TPAaHCIIOPTHOM Cpeibl, KyAa BXOJUT HE TOJIbKO PErYJIUPOBAHUE pa-
00TbI OOIIECTBEHHOIO TPAHCIOPTA, HO OpraHM3alus HOBOM MH(OPACTPYKTYpPHI
JUI. ”HAMBUAYJIBHBIX CPEACTB nepeaBmxeHus [1].

YennoBeuecTBO MPUBBIKIO K KOM(POPTY U OKPYKEHHUIO ce0s O1araMu IUBUITU-
3allMM B YCJIOBUSIX, KOTAa TOPO/I 3a/IbIXaeTcsl B MpoOKax, HEKorjaa AeTCKUe yBJe-
YEHUS CTAJIM abTEPHATUBON OOIIECTBEHHOMY TPAHCIOPTY, KUTEJIU TOPOJia BCE
yarie BRIOUPAIOT CaMOKAThl, BEJIOCUIIE/IbI, POJTUKOBBIE KOHBKH, CKEUTOOP/IbI, TH-
POCKYTEpBbI, CATBEH, MHOKOJIECA | UHBIE aHAJIOTUYHBIE CPEACTBA MEPEIBHKECHUSI.
Hcnonb30BaHrEe JAaHHOTO BU/1a IEPEABUKEHHS PELIAET HE TOJIBKO TPAHCIIOPTHBIE
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po6JIEMbI, HO ¥ TTO3BOJISIET IPEOA0IETh MHOYKECTBO SKOHOMUYECKUX U COI[HAITb-
HBIX MTPOOJIEM, TAKMX KaK: 9KOHOMUS TOIUINBA, CHIXKEHUE 3arpsI3HAIOIIUX BRIOPO-
COB, YJIy4llIEeHUE 310pOBbs HaceneHus. [Io craTncTrke MCIoap30BaHUE JAHHBIX
CPECTB MEPEABUKEHUS 110 TOPOTY 32 MOCIETHUMN IO/l YBEIMUUIIOCH B IATH pas [1],
U, KaK CJIe/ICTBUE, TOBBIIICHHBIA HHTEPEC BBISIBUI Pl TPOOJIEM, CBA3aHHBIX C 0€3-
OMAaCHOCTBIO Ha JIOpOrax W opranuzareit unppactpykrypsl. C mapta 2022 roaa
B IIPaBUJIAX JOPOKHOTO IBUKEHHUS OSBUIICS TEPMUH CPEICTBA NHIUBULY AIIbHOM
MoousbHOCTH (CUM), Kyaa ObUIM BKIIFOUEHBI BBIIIECTIEPEYMCICHHBIE CIOCOOBI
nepensmwxkenus. [losBneHne onpeneneHHbIX npaBuil nepeaswkeHns Ha CUM
CBSI3aHO C OpraHu3alKeil HOBOM MHMPACTPYKTYPhI B MEranojmcax.

Hccnenys onbIT MPOEKTUPOBAHUS TPAHCIIOPTHOM HHPPACTPYKTYPHI €BpONIEH-
CKMX M a3UaTCKUX TOPOJIOB, MOKHO BBIJIEJIUTh METOAUKY OPraHU3ALUU BEyLUX
BEJIONEMIEXOAHbIX cToul Mupa. AmcrepaaMm, IlIseiapus, bapcenona, Ilexkun
0 MIPaBy CYUTAIOTCS TOPOJIaMU C CaMOM JIydIiiel HHGPACTPYKTY POl JJIsI CPEJICTB
UHAMBHUIYaIbHON MOOUIBHOCTU. BO MHOTOM OCHOBHBIE KOHIIETILIMU OpraHU3a-
UM UHQPACTPYKTYphl, pACCMOTPEHHbIE HUXKE, 0a3UPYIOTCS Ha OIbITE IPOEKTHU-
POBaHHUs B EBPOIICUCKUX CTPaHax.

BBu ity 601bI110# TIIOTHOCTH HCTOPUYECKOM 3aCTPOMKH ropo10B Poccnu Ha nipu-
Mepe €BPOIENCKOro OMbITa BO3MOXKHA MepenpoduIMpOBKa YaCTH aBTOMOOMIBHOMN
MH(PPACTPYKTYPHI MO CAMOKATBI, 3JIEKTPOCAMOKaThl, Benocurne bl. CoriacHo cra-
TUCTUKE, YBEIMYEHHUE IUIOIAAN AaBTOMAruCTPAJICH BENET TOJBKO K YCHUJICHHIO
TPaHCIIOPTHOM 3arpy’KEHHOCTH, TOI'/1a KaK NEMIEXOIHBIE YIIALBI C ATTEPHATHBHBIM
JBIDKEHUEM HA CPEACTBAX MHAUBUAYAIBHOTO MEPEABHKEHHS — TO CUMBOJI TOPOJI-
CKOM MOOMITbHOCTH. Kak 3T0O HM CTpaHHO CIIBIIIATh, HO YXOJ OT O€3rpaHuYHOrO yBe-
JIMYEHNS IIOIIAAN AaBTOMAruCTPaIe TOJIBKO YIy4IllaeT TPAHCIIOPTHYIO CUTYALUIO
B ropozax. [Ipumepom nepenpoguarpoBaHusi TEPPUTOPUIL IBISIFOTCS MHOTHE €BPO-
NENCKHE TOPOJIa, KOr/la YacTh aBTOMArucTpaliel Nepenuia B pa3psia JOPOXKEK s
aJIbTEPHATUBHBIX CPEJICTB MEPEABIKEHNUS ¢ KOM(MOPTHHIMU 30HAMH OT/IbIXa, Kade,
PEKpPEAlMOHHBIMU 30HAMH, BEJIONAPKOBKAMH, CTAHUUSAMHU IS DJIEKTPO3APSIKU
CHM, 30namu nipokara. [1o Hauaty »KuTenu OMIM TPEBOT'Y, HO C TEYEHHEM BPEMEHH
ropoj CTajl JbIIATh TOTHON TPYAbI0, YMEHBIIMIOCH KOJMYECTBO IPOOOK, HOpMa-
JM30BAJIaCh SKOJIOTHUS, U TEHEPh MOXHO HACTAKAATHCSI KOM(OPTHBIM BPEMSIIPO-
BOXKJCHHEM B Jlopore Ha paboTy. Ha cerogusuamii 1eHs BO MHOTHX ropojaax EB-
porbl, Takux kak Amcrepaam wim Konenraren, [lIBenys, Ben1ocunemcTsl COCTaB-
JISIFOT IBE TPETH BCEX YYACTHUKOB JIBHYKEHUS.

bes cozmanus uadpactpykrypsl 1ist CUM HEBO3MOXKHO MOCTPOUTH KOMDOPT-
HYI0 0€30MacHYyI0 TPaHCIOPTHYIO cpeny. EAMHCTBEHHBIN BO3MOXKHBIHM CIIOCO0 pery-
mupoBaHus nepeasrxeHus Ha CUM — pa3pemnTts nepeMenaTbesi TONbKO Ha CIie-
IMAJILHO OTBEICHHBIX BeJocUNeIHbIX qopoxkax. Mudpactpykrypa CUM nomxHa
OBITh B3aMMOCBSI3aHHOM U 0XBaThIBATh 3HAYUTENBHYIO 4acTh ropojaa. Heo6xonumo
PEyCMOTPETh BO3MOXHOCTh B3aMMOJICHCTBHSI OOIIECTBEHHOI'O TPAaHCIIOpTa U
CHUM. NnbiMu cioBaMH, 00ECIICUUTH TIPOBO3 B TPAHCIIOPTE CPEACTB UHANBUAYATb-
HOW MOOMJIBHOCTH MOCPEICTBOM YCTAHOBKH JIEp)KaTeNel, a TaKKe BBECTU CUCTEMY

32



eIMHOro OuseTa Ha BCe BUIbI TpaHCHOpTa. B 30HaX, yaneHHbIX OT LIEHTpa, He0O-
XOJMMa OpraHn3aLys IEPEXBATHIBAIOIIMX TAPKOBOK C HAJIAXKEHHOM CHCTEMOM IPO-
kata CUM. Cetp mapiipytoB CUM nmomkHa B3auMOISHCTBOBATh C OOIIIECTBEHHBIM
TPAHCIOPTOM, KPYITHBIMH TOPTOBBIMU M 00pa30BaTEIbHBIMY IIEHTPAMH, TTApKaMHU,
30HAMH OTJbIXA U KUJILIMA MacCUBaMH, YTOOBI 0OECTICYUTh ONTHUMAJIHHBIEC MapIII-
PYThI MEpENBIKEHUS JIIOJe. B JKMIbIX 30HaX Takxke HEOOXOIMMO OpraHU30BaTh
MecTa noazapsiaku u xpanenuss CUM [2].

CyuectByeT MHOXkecTBO TUIIOB CHUM W1, Kak cieACTBUE, OHU UMEIOT Pa3HYIO
MOIIIHOCTb, K HUM NPEIbSBIATHCS pa3Hble TpeboBaHus. Bo n3bexxanue Hecuact-
HBIX CITy4aeB JOPOKKH JAOJDKHBI MPEAIoJiaraTh OTAEIbHbIE IyTH JABHXKEHUS pa3-
HOKJIACCOBBIX CPEACTB nepeABmkeHus [3]. Pazaensis JOpoKKHU 110 CKOPOCTH, BO3-
MO>KHO OPTaHW30BaTh 30HBI BEIUIOOAHOB, MPU 3TOM YBEJIUYUTH CKOPOCThH Iepe-
IBIOKeHUS O0e3 yiiepba 6e3omacHOCTH. CKOPOCTHBIE 30HBI M 30HBI THXOXOIHBIX
CPENCTB MEPENBIKEHUM MOTYT OBITh pa3/iefieHbl HA YPOBHU WJIM BBIHECEHBI 3a
npeaensl TuXou 30Hbl. [TyHKTHI pokata u cmeHbl TunoB CUM 107KHbBI OTBEYATh
CO3/1aHHON UH(PPACTPYKTYPE COTIACHO CKOPOCTHBIM IOTOKAM.

I"'opoackue BiIacTH JOKHBI CTUMYJIUPOBATH JKUTENEH CONUATIBHBIMU U HAJIO-
TOBBIMU JIbIOTAMH, IPEAOCTABISIEMBIMHU JIJIs1 COTPYAHUKOB, KOTOPBIE TOTOBBI J10-
Oupatbcst 10 padOThl HA CPENICTBAX MHAUBUAYATbHONM MoOUIbHOCTH. [Ipu sTOM
pabouune MpOCTPAHCTBA TaK¥KE€ JOJDKHBI ObITh 000PYJOBaHbl 30HAMHU XPAaHEHUS
CHUM u 30HaMH, i€ COTPYJIHUK MOKET MPUBECTU ceOsl B MOPSAJIOK MOCHE JIJTU-
TEJILHOU moe3aku [4].

Nudpactpykrypa mns CHUM nomkHa npenycMaTpuBaTh HCHOJb30BaHHE
CPEJICTB NIEPEIBMKECHHSI B JTIO0O0E BpeMs TOfa.

['opona Poccu Ha CTOIBKO pa3HOOOpA3HBI MO KIMMATUYECKUM YCIOBUSM, U 11O~
TOMY HEOOXOAUMO, YTOOBI IOPOKKU ObUTH MPUCTIOCOOIEHBI JJIs1 DKCIUTyaTalluH B
COOTBETCTBYIOIIIEM peruoHe. B roponax ¢ oOMJIBHBIMU OCaJIKaMHU B 3UMHUU Tie-
pUoOA BPEMEHHM HAJ0 MPEAYCMOTPETh BO3MOKHOCTh OUHUCTKH BEJIOJOPOKEK OT
CHEra v U3JuiIHei Biard. [IpuMepom sBISIOTCS BEIOIOPOKKH B [ oyutaninu, rae
BO BpeMsi OOMJIBHBIX CHETOMaJoB JIOPOXKKU MOJIOTPEBAIOTCS MOCPEICTBOM dHEP-
I'MH, BbIpA0AThIBAEMON CAMUMU TPAHCIIOPTHBIMH CPEACTBAMH, & JOXKIECBbIE CTOKH
MIOTIAJIAl0T B JINBHEBYIO KaHAIM3AIIUIO. DTO MO3BOJISIET OECIPENTCTBEHHO HCTIOIb-
3oBath CMIM B 3uMHUI nieproJ BpeMeHu [4].

B ropogax c¢ >xapkumM KIMMaToOM B 30HE BEIOMH(PACTPYKTYpPhl HEOOXOAMMO
3alpOEKTUPOBATh 3aTEHSOIINE YCTPOMCTBA, HABECHI, TEHTHI, PEKPEALlMOHHBIE
30HBI C OOMJIBHBIM 03€JICHEHHUEM, 30HbI OXJIAXKIACHUS B BUJIE pa30pbI3ruBaTeeH.
Tak, Hanpumep B Karape ceTb BenoJopoKeK ropoga o00py1oBaHa 30HAMH KOH-
JTUALIMOHEPOB U YBIAXKHUTEINEH [4].

['aBHBIM TpeOOBaHUEM K BEJIOJIOPOXKKE SBISETCS TO, YTO OHA JOJDKHA OBIThH
KOHCTPYKTHUBHO OTJI€JIEHA OT MPOE3KeN YacTH, HO ObITh B €IMHOM YPOBHE C HEH
7100 OBITH 000py0BaHAa KOMGMOPTHBIMH, IIMPOKUMHU, TIJIABHBIMU CITY CKAMH.
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Beno3ona takke nomxHa 66ITh 000c00JI€HA U OT TPOTYyapa, U OT peKpearuoH-
HOW 30HbI. Pacroioxxenne Besog0poKKHA 00y CI0BIEHO OCHOBHBIM IIPABHJIOM — OT-
CYTCTBHEM INPOBOKAIMI JJIs 3aX0/1a Ha HEE, TO €CTh KeJlaTeJIbHO, YTOObI BEIO0-
pOXKa ObUIa OTJENIeHa OT MEIIEXOJHON 30HBI CTOJIOMKAMU WM PEKpeallMOHHON
30HOM. B 30Hax, T71e HET BO3MOXHOCTH €€ MPOJIOKUTH, IIEJIECO00pa3HO paccMmart-
pUBaTh TPACCUPOBKY BEJOJIOPOKKY B Ipyrom ypoBHe [5]. llupuHa mosocs! 1BU-
xkenus st CUM nomkHa ObITh HE MeHee 1,5-2,5 M B 0JiHy cTOpoHy, OydepHas
30Ha, OT/ICJIAIOIIAs MENIEXO0HYI0 30HY OT Benoaopoxku — 0,5—-1,0 M. Heobxoaumo
NPEeyCMOTPETh HE MEHEE ABYX IOJIOC BEJIOJOPOKKH, JIsl TOTO YTOOBI OBLIO BO3-
MO>KHO BBITIOJIHUTH O€30MacHbIN BEJIOOOIOH.

Mecra nepeceueHns BEIOJIOPOKEK C aBTOMAruCTPalbio JOJIKHBI OBITH 000-
PYZIOBaHbl CUTHAJIBHBIMU CPEICTBAMM JIBUOKEHUS M OTJAEICHHBIMHA 30HAMM, OIpa-
HUYMBAIOIIMMH BEJIOJOPOKKY OT NEMIEXOAHBIX IepeXo0B. Takol moaxoa mos-
BOJIIET YBEJIMYUTHh CKOPOCTh nepeasmxennus Ha CUM u uckimoyaeT HeoOxo1u-
MOCTb CIIEIIMBAThHCS Ha nemniexoHoM nepexoje [S5]. Ha 6a3e coBpeMeHHBIX TeX-
HOJIOTM BO3MOYKHO CO3/IaHHE MOJEIINA «TUJ [0 TOPOJy» C OpraHu3aluen Kpar-
Yalmx MapluipyToB JO MYHKTAa HA3HAYEHUS.

Jiist o0ycTpoicTBa crielalIbHO BbIJENeHHBIX Toioc 1yt CUM Heo6xoaumo
UCII0JIb30BaTh O€30MacCHbIE U3 HECKOJIB3SIIET0 U OTPAKAIOIIETr0 CBET MaTepuara,
KOHTPACTUPYIOIIKME C OCHOBHBIM IELIEXOIHBIM U aBTOMOOMWJIBHBIM JIBUKEHHUEM.
DTO MOXKET OBITh PE3MHOBOE MJIM aKPUJIOBOE OKPBITHE.

Henb3s 3a0b1BaTh 1 00 OpraHu3alvy JUBHEBOM KaHanu3zanuu. Kananuzamm-
OHHBIE JIIOKH HE JOJDKHBI MPENATCTBOBATH ABMkKEHUI0 CUM.

[ToMIMO KOHCTPYKTHUBHBIX OCOOCHHOCTEH, BEIOJOPOKKH HEOOXOIMMO OCHA-
IaTh pa3MeTKaMH, yKa3aTeJIIMU, 3HaKaMH U OTPaKJAIOLUIMMH CTOJIOUKAMU.

KauecTBeHHbIN KpUTEpUil MOOMIIBHOCTH Ha BEJIOIOPOKKAX OCHOBBIBAETCS Ha
pa3BuToil HHGpacTpyKType OaroycrpoiictBa. Ha npoTspkeHUM BCcel ceTH BeJlo-
JIOPOKEK JOJHKHBI pacrojiaraTbCsi 30HbI OTNbIXa, Kade, napkunra CUM, 3apsn-
HBIX ycTpoicTB. TpebyeTcs, 4yToOsl udpoBas MOEIb BEJUIONIEpUHTa paboTaa
COBMECTHO CO CKOPOCTHBIMU OTPaHWYEHUSMU TPAHCIOPTHOM CETH OIpPEIEIIECH-
HOW Tepputopud [6].

Ha ceronnsmmuit news B Poccun u, B yacTHOCTH, TOpOJie ACTpaxaHu He IIPUXO-
JUTCS TOBOPUTH O KAUECTBEHHON KOMILJIEKCHOM CETH BEJIOJIOPOKEK, KOTOPBIE OTBE-
yaJyii Obl BBILIEONTMCAHHBIM KpUTEPUSIM. B0OXKeHHEe CPEICTB B BEIOCUIIEIHYIO KYJIb-
TYpY AaeT HE TOJIbKO 3KOHOMHUYECKHUI 3((EKT, HO COKpaIllaeT YHCIIO MOE3I0K Ha
YaCTHOM aBTOTPAHCIIOPTE, YIYUIIAET SKOJIOTHIO, 37I0POBbE OOIIECTBA.

[IpumMeHnnTensHO K ropoy AcTpaxanu co3nanue cetu gopor ains CUM saBns-
€TCsl OJTHUM U3 JyUYIINX PEIICHUI HACYIIHON TPaHCIIOPTHOM nmpobiiemMbl. B Takom
MCTOPUYECKOM TOpOJI€ TPAHCIIOPTHBIN KOJIIAINC HE MOXET OBITh PEIIeH MOCPEe-
CTBOM CTPOMTEIHCTBA HOBBIX aBTOJOPOT. AJIbTEpHATUBAMH aBTOMOOMIIIO MOTYT
CTaTh CpEACTBAa WHAMBUAYAIbHOM MOOWJILHOCTH, KOTOpPbIE TPeOYIOT HAMHOTO
MEHbIIIE MecTa U (DMHAHCOBBIX 3aTpaT Ha OpraHu3anrio HHPpacTpykTypsl CHM.
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Heo6xo011Mo B KOpHE IepecMOTPETh OPraHU3aINI0 TPAHCIIOPTHBIX MOTOKOB B T'0-
poze ¢ yuetoMm Oe3omacHocTy nepemerteHusi. Co3naBasi HOByI0 HH(GPACTPYKTYpY,
apXUTEKTOP JOJDKEH 33yMaThCsl O O€30MaCHOCTH KHUTEJEH, CMOTYT JIM POJUTENN
OTIPABJISATH JIETEH B KOy HA BEJIOCUIIEIE HE OIAcasCh, MOSIBUTCS JIU JKEJIaHHUE Y
ropoxaHuHa nepecects ¢ aBromoomsist Ha CUM u OyneT v OH y10BIE€TBOPEH HH-
dbpactpykrypoit. Co3znanne koM(OpTHON Oe30mMacHOi TpaHCHOpTHOW wuH(ppa-
CTPYKTYpBI MOBJICUET 32 COOOW pa3BUTHE SIKOHOMUKU PETHOHA, BOBMOKHOCTH CO-
3[IaHMsI HOBBIX pab0YMX MECTa, pEIICHUE COLIUATbHBIX BOIIPOCOB U yIyUIICHHE Ka-
YeCTBa KM3HU HACEJICHUS B LIEJIOM [6].
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VJIK 72

COXPAHEHHE UHTEJUIEKTYAJIBHOM _
N KYJbTYPHOU BE30OITACHOCTH ITOKOJIEHUU
YEPE3 APXUTEKTYPY

H. B. Hcaega
Acmpaxanckuii 2ocyoapcmeerHbll
APXUMEKMYPHO-CIMPOUMENIbHBIU YHUBEPCUMEM
(2. Acmpaxanw, Poccus)

JlaHHas1 CTaThsl MOCBAIICHA U3YYECHUIO 3HAUUMOCTH apXHUTEKTYphl B (DOPMUPOBAHHH WH-
TeJJIeKTa O0IIECTBa, a TAK)KE COXPAHEHHIO ero KyiabTypbl. C 3TOH IeNbI0 OCBEIAOTCS (ak-
TOPBI Pa3BUTHS APXUTEKTYPBHI, KYJIBTYPbl, YATAEMOU B aPXUTEKTYPHBIX COOPYKEHUSX, a TAKIKE
KpPaTKO U3Yy4aroTCs MpoOJieMbl TPO(ECcCCHu apXUTEKTOP.

Knwuesvie cnosa: xynomypa, kauecmeo apxumeKkmypol, 00pas dcusHu obujecmaea, apxu-
meKmypHbvle YeHHOCMU.
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This article is devoted to the study of the importance of architecture in the formation of the
intelligence of society, as well as the preservation of its culture. To this end, the factors of the
development of architecture, the culture read in architectural structures are highlighted, and the
problems of the profession of architect are briefly studied.

Keywords: culture, quality of architecture, lifestyle of society, architectural values.

OCHOBHBIM U IPAKTHUUYECKU €IMHCTBEHHBIM OCSI3a€MbIM MaTepUaAIbHBIM CBU-
JieTeNieM COOBITUI rOCyAapcTBa, HApPOJa U KYJIbTYypbl CBOETO BPEMEHU SBIIACTCS
apxuTeKkTypa. IMEHHO OHa U YPOBEHb €€ KauecTBa 0OTOOPaXKaroT MPOLIECC Pa3BU-
Tusl oOuiecTBa. B cBsi3u ¢ 3TUM ompezeneHa 1eyib JaHHOW paboThl — U3ydeHue
aApXUTEKTYphl Kak (GOpMBbI rapaHTUN MHTEIUIEKTyaJIbHOM Oe3omacHocTH. st no-
CTH>KEHHUS TIOCTABJICHHOM 11eJIi C(POPMUPOBAHBI CIIETYIOIINE 3a]Ja41: BO-TIEPBBIX,
OCBETUTb OCHOBHBIE MOJIOKHUTENIbHBIE U OTPULIATENBbHBIE (DAKTOPHI pa3BUTHUS ap-
XUTEKTYPBI; BO-BTOPBIX, PACCMOTPETh Han00JIee U3BECTHBIC APXUTEKTYPHBIEC 00b-
€KTBhl, OTpaXKaroIKe 00pa3 KU3HU U UHTEIIEKT O0IIECTBA; B-TPEThUX, 3aTPOHYTh
po0JIeMBI, Kacaromuecs Ipodeccun apXuTEeKTopP.

[TpucTynum K OCBEIICHHIO MEPBOM 3aJaud O (haKTOpax pa3BUTHUS apXUTEK-
Typbl. APXUTEKTYypa U TpajoCTPOUTENBCTBO, HE CUUTAS JKUJIbS, — €IMHCTBEHHAS
007acTb, X0Ts Obl BHEIIHE TOCTyIIHAs BceM JtoAsaM. Ele ¢ IpeBHUX BpeMeEH ap-
XUTEKTYPOH BEJIOCh CO3/IaHUE M COXPAHEHHME CaMOTr0 HAaJEKHOTO U JOCTYIHOIO
XpaHWINIIA MAaTepUaIbHOIO WMHTEUIEKTa. 3a MUHYyBIIME 20 JEeT apXWUTEKTypa
Poccun Bcepbe3 MomMeHsu1ach ¢ 3CTETUYECKOM, COLIMAIbHON U KOHCTPYKTUBHOM
CTOpOH. BOT HEKOTOpBIE MONOKUTENBHBIE U OTPULIATETIbHBIC (PAKTHI PA3BUTHUS ap-
XUTEKTYpHI [1]:

1) cyiiecTBEHHO pACHIMPUIICS OUANa30H ACSITEIbHOCTH apXUTEKTOpa, BO3-
HUKJIM HOBEUIIME [l HALlE cTpaHbl TEMbl apXUTEKTYPHOTO TBOPUECTBA;

2) B IpOU3BOJCTBEHHON cepe MOSIBUIOCH MHOKECTBO CTPOUTEIBHBIX U OT-
JIEJIOYHBIX MaTEPUAJIOB;

3) Ka4eCTBO apXUTEKTYPbI U CTPOUTEIHCTBA 3HAUUTEIBHO MOBBICHIIOCH;

4) kauecTBEHHAsl apXUTEKTypa Hayana B HauOOJbILIEH CTETIEHH PAaBHOMEPHO
pacnpeaensaTbes o CTPAHE;

5) cmornu OBITh PEOJOIIEHBI ONPEIEICHHBIE TEXHUUECKUE TIOPOTH, KOTOPHIE
CYIIIECTBOBAJIM PaHEE: CTPOUTENIBCTBO MOJ3EMHBIX ATaKEH, UCTIOIH30BAaHUE MO-
HOJIUTHBIX U METAJUIMYECKUX KOHCTPYKLMNA, OTKPBIBAIOIINE MHOXKECTBO BO3MOXK-
HOCTEM /111 TBOpUECTBa B 00s1acTh (hOPMOOOPA30OBAHUS;

6) OSIBUIIOCH OOJIBIIIOE pa3/ielIeHuE YPOBHS ApXUTEKTYPbI AJIsl pa3HbIX CJIOEB
HACEJICHUS;

7) HeB3upas Ha HAJUYME y/ayHbIX U YBJIEKATEJIbHBIX IPOEKTOB, MO-HACTOS-
HIeMy HEOpAMHAPHBIC, TIEPBOOTKPHIBAIOIINE PAOOTHI OTCYTCTBYIOT.

[Tepexons k peanu3anuy BTOPOH 3a7a4yu, BCIIOMHUM HauOoJiee N3BECTHBIE ap-
XUTEKTYPHbIE 00BEKTHI, OTPAXKAIOIIME 00pa3 )KU3HU U UHTEIUICKT COLIMyMa MUHYB-
mmx 31ox. K HuM oTHOCATCS coXpaHuBIIHECs COOOpbI MOCKOBCKOTO Kpemiisi, LIEHTP
uctopuueckoro IlerepOypra, Kpemnesckuii gBopers cbe3n0B, Hobiii ApOart.
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CoxpanuBirecs coo0psl Ha IIOMAAN MOCKOBCKOIO KpeMisl, KOTOpble ObLIN
noctpoenbl Ha pyoexe XVI-XVII BexkoB, TO3BONISIOT MOKa3aTh HAM KyJIbTYpY TOM
amoxu (puc. 1).

Bwmecre ¢ tem, nocnenyromume XVIII-XIX Beka ocraBuivm HaM LUEHTP UCTOPH-
yeckoro [lerepOypra, a XIX—XX Beka ormetniuch ctuieMm MogepH. Ot 1920-x ro-
JIOB COXPaHUJIMCh OCTaTKH KOHCTPYKTHBU3MA U palmoHau3Ma (puc. 2).

T —

' > N
Puc. 2. Ucmopuueckuii yenmp e. Cankm-Ilemepoype [3]
Nzyuate u cyauth o0 1950-60-x rogax MoxHo no KpemyieBckoMy IBOpILY

che3noB, HoBomy Apbarty [4] 1 MHOXKECTBY KIJIBIX TOMOB, CO3/TAIOIIHNX OTpee-
JIEHHOE JIUI0 CBOEH »moxu (puc. 3).

Puc. 3. Kpemnesckuii 0sopey cve3006 2. Mockea [5]
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Bce 6e3 uckimouenus: cnoco0cTBoBaio (HOPMUPOBAHUIO MHTEIUICKTYaIbHOU
naMsATH NMOKOJIEHUH. ['paHuT, npuHABIINN OpMy apXUTEKTYpbl, 0OecIieurBal ee
COXPAHHOCTh U HATJISIIHO WITIOCTPUPOBAJT HAIITy HEMOBTOPUMYIO UCTOPHIO [6].

OOpatuMmcsi K H3Y4YEHHMIO TPEThEHl 3aJaud O CIOXKHOCTAX, C KOTOPBIMHU
CTAJIKUBAJIMCh APXUTEKTOPHI B TpOIIECCE CO3JaHHs «OaHKa» apXUTEKTYpPHOM
WHTEJJIEKTYalIbHOU Oe3omacHoCTH [7].

B 1970-e ronpl Hayanuch MOMCKHA HOBBIX (DOPM M HOBOM apXuTeKTyphl. Bee
3TO COMPOBOXK/IATIO PA3BUTUE UHTEIIEKTYAIbHOM MaMSATH MOKOJIEHUH, HO U 1aBa-
JOCh C JAOCTATOYHOM CIIOKHOCTBHIO. HemocTaTok HACTOSIIMX KPEaTUBHBIX KOH-
KypPCOB IPEMATCTBOBAN MIPUTOKY HOBBIX UAEH N HEOKUJTAHHBIX PEIICHUN B apXU-
TEKType, KOTOpbIE JBUTAIOT Ipodeccuto 3oa4ero Bnepea. Ilpaktuuecku nponanu
KOHIIENTya bHbIE MMOMCKOBBIE MPOEKTHI, B MEPBYIO OUYEPEh MO COOOPaKEHHUSIM
MaTepuaabHOU 3koHOMUU. [lo-npesxHeMy OoJiblas 4aCTh MPEBOCXOIHBIX MPOEK-
TOB MIPOU3BOJUTCS C LENbIO JOCTUYb YPOBHS 3HAMEHUTBIX apXUTEKTYPHBIX JEp-
’KaB COBPEMEHHOI0 Mupa. M3-3a TOro, 4To B HACTOALLEE BpEMS IPEBATUPYIOT Ma-
TEepHUaJIbHBIE OTHOIICHUS, B CTPOUTEIBCTBE, APXUTEKTYPE BO3HUKIU BO3MOMKHO-
CTH BCE103BOJICHHOCTH. OJIHAKO JAHHBIN MpoIlecC HECET B ceOe U MO3UTUBHOE
NPOsIBIICHUE — KOHKPETHYIO HE3aBUCUMOCTh TBOPUECTBA, KOTOPOMl paHee He Cy-
mectBoBano [8]. [losBunuce pazHooOpa3Hble Bapuali IPUEMOB KOMITO3ULIUU
U apXUTEKTYPHBIX yKparieHuid. CoopysKeHusi, CO3JaHHbIE apXUTEKTOPAMH, SIBJIS-
I0TCs1 HanboJiee 3alMIEeHHON (POpPMOIl rapaHTUN MHTEIJIEKTYalIbHOM O0e30macHo-
CTH, TTO3BOJIAIONIEH 3alIUTUTh HaIle OOLIECTBO OT MOTEPH KYJIbTYPHOTO MOTEH-
[[1aJia CBOMM CYIIECTBOBAaHUEM.

B xone manHOTO MCCnenoBaHus MbI MPHUIILIN K CIEIYIOUIEMY BhIBOJaM. Ap-
XUTEKTypa JEHCTBUTENIBHO BBICTYIIAET KaK Haubosee MpoyHasi MOJIENb rapaHTUu
MHTEIJICKTYalIbHOM 0€30MacHOCTH, CTPaxyrolas O0IIeCTBO OT MOTEPH KYJIbTyp-
HBIX BO3MOYKHOCTEW CaMUM CBOUM CYILIECTBOBaHMEM. APXUTEKTypa, Oiaromaps
CBOEH OTHOCUTEIBHOU TOJITOBEYHOCTH, AAET BO3MOKHOCTh OOLIECTBY rapaHTH-
pOBAaTh B LIEJIOM UCTOPUUECKOE PA3BUTHE UHTEIUICKTA.
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APXUTEKTYPHO-CTHUJIEBOE PEHHIEHUE
OBBEKTA KYJIBTYPHOI'O HACJIE/IUA
«1OM KYIIHA I'VBUHA, 1897 I'., APX. JOMOHTOBHY K. K.»

0. U. Kumuak, B. H. Cmapocmuna
Acmpaxanckuii 2ocyoapcmeerHbll
APXUMeKmypHo-CmpoUmeibHulll YHUGEPCUMem
(2. Acmpaxanw, Poccus)

B nannoii paboTte paccMaTpuBaeTCs apXUTEKTYPHO-CTUIIEBOE pellieHne 00bEKTa KyJIbTYPHOTO
Hacieaus ¢genepanbHoro 3HaueHus «Jlom kymma ['youna, 1897 r., apx. JlomorTtoBuu K. K.».
[IpoekT noma siBIsieTCs OJHUM U3 sipyaiiimmx oOpa3moB He0Oapokko JlOMOHTOBHYA, MacTep-
CTBOM aBTOPCKOHM MBICITH apXUTEKTOPA, KOTOPHIA BHEC OTPOMHBIN BKJIAJ] B Pa3BUTHE OOJIMKa
ropojia ActTpaxaHu.

Knroueswie cnosa: apxumexmyphwiii Cmuib, CMUlb, 00beKm KyIbmypHOo20 Hacaeous, Acm-
paxamv, Kyneueckuti 0oM.

This article explores the architectural and stylistic solution of the object of cultural heritage
of federal significance "Merchant Gubin's House, 1897, arch. Domontovich K. K.". The project
of the house is one of the brightest examples of neo-Baroque Domontovich, the skill of the
author's thought of the architect, who made a huge contribution to the development of the image
of the city of Astrakhan.

Keywords: architectural style, style, cultural heritage object, Astrakhan, merchant's house.

AcTpaxaHb SBISIETCA CTApUHHBIM KylnedecKMM ropoaom. IIporynmsasce no ee
HEHTPAIBbHBIM YJIUIIaM, MOYKHO MPOCJIEAUTH U MIOYYyBCTBOBATH APXUTEKTYPHYIO CBSI3b
BpemeH. Kyneueckue ycaap0b1 — 1oMa, KOTOpbIe TOMHST HCTOPUIO U MOTYT MOBE/IATh,
YTO MpeACTaBIsIa COOOM B pa3Hble BpeMeHa AcTpaxaHb. B ropoje coxpanuinoch He-
MaJI0 0OBEKTOB KYJIETYPHOI'O HACIIEAMS, O3BOJISIFOLINX U3yYUTh CTUIMCTUKY Pa3HBIX
AMO0X, a TaKXKe OOJIbIIE Y3HATH 00 APXUTEKTOPax, COTBOPUBILIUX UX.

OgHuM M3 Jaydymux oOpa3loB KyNEYECKOTO JI0Ma SIBISIETCS TOpPOJACKas
ycaanba Anekcanjapa MBanosuua ['yOuHa, pacrnoioKuBIIAsiCsl B UCTOPUUYECKON
gacTu ropoaa Actpaxanu (puc. 1, 2). A. U. I'yOun — n3BeCTHBIN acTpaxaHCKUH
KyTI€ll, JIECOMPOMBIIUIEHHUK U MEIeHAT. AKTUBHO 3aHUMAJICS 0JIarOTBOPUTEIb-
HOCTBIO, 32 YTO U MOJYYHJI 3BaHHE TOYETHOIO IPAKJIAHUHA.

B 1885 rony ycans0a npencrasisiia coOO0 BCEro UL KAMEHHBIN TOPTOBbIN
Kopnyc B ofuH 3Tax. B 1897 roxy ['yOun nosyuun paspeiieHue Ha CTPOUTENb-
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CTBO U IO MPOEKTY U3BECTHOI'O acTpaxaHckoro apxurekropa Koncrantnna Ku-
puiutoBrYa J[oMaHTOBMYA OAHOITAXKHOE CTPOCHHE IIPEBPATHIIOCH B TPEXITAK-
HBII, 00TaTO yKpAIIEHHBIA 1 BBIPA3UTENbHBIN KyI€UEeCKUi 10M, KOTOPBIM MOKHO
aune3peTs U cerofus [1]. Mcropus kymedeckoro 1oMa BECbMa MHTEPECHA: Ha
MIEPBOM 3Ta)ke€ ycaabObl B IOPEBOIIOIMOHHBIN MEPUO PACIIONAraluch KOMMEpP-
YEeCKHE YUPEeXkKICHUs, cama ceMbsl | 'yOMHBIX MpokUBasia Ha BTOPOM ITaxe.

Puc. 2. «o kynya I'youna, 897 2., apx. [{omoumosuu K. K.»

B 1910 rony B cBsizu ¢ pa3aenoMm JomMa MEXKIy HacleIHUKaMu Obliaa mpea-
IIPUHATA 3HAYUTENbHAS €r0 IEPECTPOrKa. TpeTnii aTaxk J0Ma U3 KUJIIOTO IPEBpa-
TUJICS B IAPAIHBIN 3TaX, BBICOTa OKOHHBIX IPOEMOB yBennumiIach. Kannrenu nu-
JSICTP BTOPOTO U TPETHETO dTa)ke MpHoOpes yKpalleHus: B BUJIE paclpocTpa-
HEHHBIX B MoJiepHe Macok. OOpa3ioM 1J1s oapakaHus: ObLIIM BEIOpaHbI Oapoy-
Hble cTonnyHble Bopibl X VIII Beka. Kynedeckoe cTpemiieHrue K POCKOIHN, BbI-
paXXEHHOE B MOJPaKaHUH JIBOPIIOBOM apXUTEKTYpE, COUETATIOCH C YTUIUTAPHBIM
PaCIOJIOKEHUEM Ha TIEPBOM 3TAXKE CKIAJACKUX U TOPTOBBIX MOMEIEHUN.

B 1917 rogy ycaan0a noaBepriiach NpuBaTU3alliy, U B €€ CTEHaX CTalld pa3Me-
HIAThCS TOCYJapCTBEHHbIE YyupexaeHus. M3BecTHO Takke, 4yTo ycaapba I'yOmHa
uMeno pyroe Ha3Banue — ¢ 1937 roma 3manue Ob110 TipeBpaiieHo Bo J[Boperr muo-
HepoB U mKoIbHUKOB nMeHn C. M. Kuposa. Bo Bpemst Bemukoii OTeuecTBeHHOM
BOWHBI 3/JaHME MMOMEHSUIO CBOIO (DYHKIIMIO; 37IECh YK€ PacHoiarajicsi 3BaKOrOCIH-
Tasb. Ha ceronnsmnuii 1eHb B OCOOHSIKE HaXOAUTCS I0pUIMUECKast aKaJIeMUsl.
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31aHue MOCTPOCHO B CTUIIE HE0OApOKKO. JlaHHbIM cTuib BO3HUK B XIX Beke
U CTaJl 3aMEHOU OAPOKKO, IPU 3TOM COXPAaHUB B ce0e Ty K€ BHIUYPHOCTh, HO IPU
3TOM MOSIBUJIACh YMEPEHHOCTh. /[aHHOE HaIpaBiI€HUE YacTO CIMBAJIOCH C 4Yep-
TaMU JPYyroro — HEOPEHECCAHCa — HaIlPaBJIEHUs, B KOTOPOM BIEPBBIE B AcTpa-
xaHu paboran apxurektop JlomantoBuu. Heo0apokko OTiMyaeTcsi MHOTOLIBET-
HOCTBIO (pacaoB, a TAKKE MHOIO0Opa3HeM JIETHOTO U CKYJIBITYPHOTO JEKOPA.

Ecnu roBoputh 00 apXuTEKType 3AaHMs, TO ycaapda MpeacTaBisieT coOoit
TPEXATAXKHBIN KUPIUYHBIA JOM C ME30HUHOM, MOocTpoeHHbli [1-00pazno. Ume-
€TCsl BHYTPEHHUH JBOP, apOYHBINA MPOE3]] KOTOPOTO 3aKPhIBAIOT METANINYECKHE
KOBaHbIE a)KypHbIE BOPOTA, YKPAIICHHbIE BBUIMTHIMA OPHAMEHTAMU PO3, AKAHTA,
a Takke paMuiIbHOM MOHOTpammoit cembu ['yOunbIX. [IpocTpancTBEHHAs KOMIIO-
3ULIMSL OCOOHSIKA CTPOUTCS HA COUETAHUU MPSMOYTOJIbHBIX 00BEMOB IIPU CUMMET-
puuHO opranu3ainuu (acanos. Dacaasl, COOTBETCTBYS CTUIIO HEOOAPOKKO, TTO-
JUXPOMHBI, MOAYEPKHYTHI JICIHBIMU YKPAIICHUSIMH, OPAECPHBIM JEKOPOM, a
Tak)ke (POHTOHAMU C Ba3aMU M aTTUKaMU C aHTMYHBIMH CKYJIBIITYpaMU B BHJIE
xeHIMH. CTeHbl NEepBOro 3Taka IJIaBHOTO 3/IaHMs JIEKOPUPOBAHBI PYCTHUKOM.
JIydkoBBIE NEPEMBIYKM OKOH YKpallaroT 3aMKOBBIE KaMHU B BUJE MacCKapOH.
OxHa BTOpOTo 3Ta)ka apoyHble ¢ MPOPUINPOBAHHBIMU HAJTMUYHUKAMU U THIIACT-
paMu ¢ HOHUYECKUMH BOJIIOTAMU. MeXKIyOKOHHOE MPOCTPAHCTBO JEKOPUPOBAHO
JIENHBIMU 1IBETOUYHBIMU TUpJIsiHAaMU. OKHA TPETHETO 3TaKa JTyUYKOBBIE C MPOU-
JMPOBAHHBIMUA HAIMYHUKAMHU «C YIIKAMU». ITAXHOCTb Pa3esilOT MHOTOO0JIOM-
HBIEC MEXKIYITaXKHBIC MOACKH [2].

31aHue BeHYaeTcs OOKOBBIMU U YIJIOBBIMU CJIOKHOM (POpPMBI (PPOHTOHAMH C
NOJIyUMPKYJIbHBIMU 3aBepLICHUSIMU. TUMITaH (PPOHTOHA TEKOPUPOBAH CITYyXOBBIM
OKHOM, a TaK)X€ LIBETOUHOM T'MpJIIH0W; PU3aJIUThl BeHUatoT GpoHTOHBI. [Ipsamo-
yroJibHbIE, UMeoIue GopMy «OpaMbD» € MPSIMOYTOJbHBIM CIIyXOBBIM OKHOM U
CKYJIBIITYpaMHU JKEHIIMH, aTTUKU 3aBEpLIAIOT CpeJHuE 4acTu (acagoB oObEKTa
KyJlbTypHOro Hacienus. LlenTpanbHas ke yacTth (acaga ykpaiieHa OpOH30BOMH
Ba30i ¢ MackapoHoii [3].

[TapanHelil BXox B ycanp0y oOpamniaer Ha ceOsi BHUMAaHME: BXOJl YKpAllaloT
HACTEHHbIE KPOHIITENHBI 1Sl (poHapel B Buae rpudoHoB. J[Bepb B TaMOyp Aepe-
BSIHHASI, BBIMIOJIHEHA U3 LIEHHBIX MTOPOJ JE€PEBa, C UCTOPUUECKON PACCTEKIOBKOMN
U JICKOPATUBHBIMH 3JIEMEHTAMMU.

HNHTeppep qoMa TakKe NMPEICTaBIAET XyJA0KECTBEHHYIO LIEHHOCTh. Pacrnu-
CaHHbIE CLIEHOM OXOTHI MOTOJIKH, JEMHbIE PO3ETKHU, TATH, JIBAa M3PA3LOBBIX Ka-
MUHA, aHTHYHBIE CKYJBITYpbl HAa NbEAECTaNaX, CTHJIM30BAHHAS IOJ 3BE3Y
JIIOCTPA, KOBAHOE OIPAKICHUE C PACTUTEIBHBIM OPHAMEHTOM — BCE 3TO COXPaHU-
JIOCh MPAKTUYECKU B IIEPBO3JIaHHOM BHJIe. [louTH BCe nBEpU CTapuUHHBIE — epe-
BSIHHBIC, (pusieHYaThIC [4].

B ycanb0e coxpaHuIuce ABa N3pa3LoBbIX KaMUHA. XapaKTepHas 1Jis1 Heo0a-
POKKO IJIaCTHKA, [IBETOBOE PELLICHUE KAMUHOB U CIOKETHBIE peNbe(bl JENIal0T UX
BBICOKOXY/I0’)KECTBEHHBIMHU 00pa3iiaMu UHTEPhEPHOTo UCKyccTBa [5]. Eme oo
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JOCTONPUMEYATEIBLHOCTBIO IOMA SABJISIIOTCS CTAPUHHBIE MAPKETHBIE MOJIBI — Y-
00BbIe HAOOPHBIE C JTAKOBBIM MOKPHITUEM, 3JIEMEHTHI KOTOPOTO YJIOKEHBI B CIOXK-
HBII T€OMETPUYECKUN OPHAMEHT.

DTaXXyl 31aHUS CBSI3aHbl ABYMs JIECTHULAMU. | TaBHAs mapajaHas MpaMOpHas
JIECTHHUIIA PACIIOJIAraeTCA B [IEHTPAIbHON YaCTU CEBEPHOM IBOPOBOM IMOJIOBUHBI,
YYTyHHBIC JUTHIC OTPAXKICHHS BBIOTHEHBI B (hOpPME 3aKPYyUCHHBIX IMPYTHEB.
B BecTuGrone Ha mepBOM 3Take B CPEAHEM YacTU TOPLEBBIX CTEH YCTPOEHBI
HUIIIM, B IEHTPE KOTOPHIX MOMeENIEH POHTaH, C 00erX CTOPOH KOTOPOIo pacmoJia-
TaroTCs ABE KOJIOHHBI C IIIaJKUMHU CTBOJIAMHA U HOHWUYECKUMH KaIllUTEIISIMMU.

Hom kynma ['ybuHa — spkuii nmpuMep Kyreudeckoro goma. J[BopiioBasi poc-
KOIIb, OOTaThli 1eKop (hacagoB U UHTEPHEP — BCE ITO SIBISETCA MAaCTEPCTBOM aB-
Topckor Mbicau apxurekropa K. K. /[oMoHTOBHYA, KOTOPBIM BHEC OTPOMHBIN
BKJIaJl B pa3BUTHE 00JMKa ropoja Actpaxanu [6]. Jlms Toro, yToObI M3y4HTH
TBOPUYECKUH MOYEPK aPXUTEKTOPA, HEOOXOJUMO MTPOAHAIU3UPOBATH U IPYTHUE pa-
OOTBI aCTpaxaHCKOIO MacTepa.
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YK 72.05
®UTOMOJYJIA B UCTOPUKO-KYJIbTYPHOM CPEJIE

C. I1. Kyopsasuesa, A. H. Camoitiuuenko
Acmpaxanckuii 2ocyoapcmeenHbilil
ApXUMEKMYPHO-CIMPOUMETIbHBLU YHUBEPCUM e
(2. Acmpaxanw, Poccus)

BeprukanbHOE 03€/IeHeHHE BBICTYIIAET B KAY€CTBE ICKOPATUBHOTO AJIEMEHTA B CTPOUTEh-
cTBe. B HacTosmee BpeMst ropoJia pa3BUBAIOTCS C OTPOMHBIM TEMITOM, a CJIEJIOBATEIIEHO, M CBO-
0O0JTHOTO 03€JICHEHHOTO MPOCTPAHCTBA CTAHOBHUTCS BCE MEHbINE. BRIX0/IOM M3 JaHHOW CUTYya-
O ABJISACTCA YCTpOﬁCTBO BCPTUKAJIBHOI'O O3CJICHCHUSA, KOTOPOC KApAWHAJIBHO HU3MCHACT
BHEIIHUH OOJIMK 37aHUS M COOPY)KECHUS, a TAK)KE CO3/IaeT 0COObI MUKpOKIUMAT B HeM. COTHU
JIeT BBIOIIUECS PACTCHUSI MCIOJIh30BAINCH JUIsl YKpamIeHus (acaaoB, TBOPIOB, PE3UACHITHA,
0coOHIKOB. B EBporne Takoe HAaCTEHHOE YKpallleHHE HAa3bIBAIOT YTEUICHUE apXUTEKTOPay, MO~
TOMY 4YTO OHO IMO3BOJIACT CKPBITH SIBHLIC ,Z[eq)eKTBI, BO3HUKIIHNE B pC3YJIbTATC HCYJAYHOTO CTPO-
uTenbcTBa win npoektupoBanus. B XXI Beke dacamnoe o3eneHenne HaOUpaeT Bce OONBIIYIO
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MOMYJISIPHOCTb. SIPKO-3€JIeHBIN JeKOp HE 3aHUMAET MOJIE3HOM TUTOIIA U, YTO SBISETCS BaXKHBIM
IIpU OpraHu3aluu KOMGOPTHOTO FOPOJICKOr0 IPOCTPAHCTBA.

Knwoueevie cnoea: eepmuxanvroe o3eieHenue, QuUmMOMOOYIU, UCMOPUKO-KYIbIMYPHAA
cpeda, 00beKmbl KyIbmypHO20 HACAeOusl, (hacao, uCmopuko-KyibmypHas cpeod.

Vertical gardening of society as a decorative element in construction. At present, cities with the
development with the spread of the pace, and therefore free green spaces are becoming less and less.
The way out of this situation is the structure of vertical gardening, which differs in the appearance
of the building and structure, as well as the structure of a special microclimate in the building itself.
For hundreds of years, climbing plants have received images for decorating facades, palaces, resi-
dences, and mansions. In Europe, such wall decoration is called "architect's satisfaction", because it
allows you to hide obvious defects associated with unsuccessful construction or design. In 21 cases,
facade gardening is gaining more and more popularity. Bright green decor does not take up any
usable space, which is important for organizing a comfortable urban space.

Keywords: vertical gardening, phytomodules, historical and cultural environment, objects
of cultural heritage, facade, historical and cultural environment.

AcTpaxaHb ABJISIETCS CTAPEHIITUM U HICTOPUUYECKH LIEHHBIM ropojioM HuxkHero
[ToBOMXKBSA. ITO LENOCTHAS, YAUBUTEIbHAS 10 COXPAHHOCTH apXUTEKTYPHO-Tpa-
JNOCTPOUTEIIbHAS CTpyKTypa. Ha ceromHsumHuil 1eHb B TOPOAE UMEETCS HEMAJIO
MOCTPOEK, pacnoyiararoluxcs B 1ueHTpe. OHu coxpaHuiauch HauuHas ¢ XVI B.
[Ipu 3TOM ropoa NpoAO0JKACT MOCTEINIEHHO pacIupATheA [3].

Knumar ActpaxaHckoil o0nacTh XapakTEepU3yeTcs BBICOKUMHU TeMIepary-
paMu B JIETHUM MEPUOJ, KOTOPBIE B CBOIO OUEPE/lb OKA3bIBAIOT HEFAaTUBHOE BO3-
JIEHCTBUE HA BHEITHIOW OKPYKAIOIIYIO cpey, 00pasys M30bITOUHOE MOSBICHUE
OCTpPOBOB Teruta. J1Jis CHUKeHUs TeI1oBoro 3 (exTa B ropojax Co31at0TCs TCHE-
BbI€ HaBeChl. B AcTpaxaHu JaHHBIX HABECOB MPAKTUYECKU HET. Y JIUIIbI IPEACTAB-
JSI0T co00# achanbTHBIE JOPOTH, TPOTyaphl C MUHUMAIbHBIM O3€JICHEHUEM, 3a-
TEHEHUEM UJIM BOBCE X OTCYTCTBHEM [4].

Hcxons u3 BIIENepeYnCICHHOT0, (HOPMUPYETCS 11e)Ib JaHHON paboThI B pa3-
paboTke PUTOMOTYJILHON KOHCTPYKIIMH, IPUMEHUMON B CUCTEME HUCTOPUKO-ap-
XUTEKTYPHOU CPENBI.

Hcnonb30BaHWE BEPTUKAIBLHOTO O3EJICHEHUS 3HAYMTEIIBHO YIy4IIaeT Kade-
CTBO KH3HU U UMEET PsJl 3HAUUTEIbHBIX IUIFOCOB:

® UHTErpalus MPUPOAHON 3CTETUKH B TOPOJICKYIO CPENy — HaJU4Yue KUBOU
3€JIEHU CTMIOCOOHO MPHUIATh OETOHHO-CTEKIISIHHBIM «JDKYHIJISIMY» HEMOBTOPUMYIO
aTMocdepy;

® VIYYIIEHHE SKOJOTUYECKOW OOCTaHOBKM — B mpolecce (OTOCHHTE3a
pacTeHHsl BBIACISIOT KHUCIOpPOJ, TNOTJOoNIas YTIEeKUCHbIM Tra3, yJIaBJIWBaIOT
BBIXJIONHBIC T'a3bl, & TAKKE BPEAHBIC MPOMBIIIUICHHBIE BEIOPOCHI;

® CO3/JaHHE JIOMOJHUTENBHON 3aIUTHI OT BETPOBBIX HATPY30K M CE30HHBIX
TEeMIEpaTypPHBIX MEPEenaoB;

® JICHCTBEHHBIN CMOCOO YCTpaHEHUS BU3YaJbHBIX HEJOCTATKOB CTEH U
dacanos [3].
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PaccmatpuBas 00BEKTHI KyJIBTYPHOTO HACIEIUs C TOYKU 3PCHUS COBPEMEH-
HBIX TTOTPEOHOCTEH, JUIsl CO3/IaHUs BHYTPEHHETO OXJIAXKICHHS BO3IyXa OT Tepe-
rpeBa UCIMOJIb3YIOTCA CUCTEMbI BEHTUJISIIUA U KOHAUIIMOHUPOBaHUS. TeXHOIOTH-
YECKUE JIEMEHTHI TAHHBIX CUCTEM PACTojararoT Ha dacagax 00bEKTOB KYJIbTyp-
HOTO Hacleaus, TaKuM o0pa3oM, JaHHOE 3arPOMOKICHHS UCKa)KaeT HE TOJBKO
BHEIIHUI BUJI MaMSTHUKA, HO U HUCTOPUKO-KYJIbTYpHYIO cpeny. [Ipemmnaraercs
pa3paboTka HOBOM CHCTEMbI OXJIAXKICHUSI IOBEPXHOCTH (pacaa.

Ha coBpeMeHHOM pBIHKE CYIIECTBYET MHOXKECTBO KOHCTPYKIIMM 3€JIeHBIX
CTEH, HO OHHU SIBJISIIOTCSI HE COBCEM YMECTHBIMHU IIPHU paboTe ¢ 00BEKTaMU KyJIb-
TypHOro Hacieaus. [loatomy nmpeaaraemasi KOHCTPYKIIMS aJanTUBHA JIJIsl COXpa-
HEeHUs Hacieaus [S].

CoBpeMeHHbIE KPETUICHHUS I 3€JICHBIX CTEH U KPBIII TPEOYIOT KECTKOM 3a-
JIETKH, HO B CIydae ¢ 00bEKTaMU KYJbTYPHOTO HACJEAMs TaKOW BUJ KPETICHUS
ABJISIETCS HEXKENATEIbHBIM U3-32 MOBPEXKACHUS apPXUTEKTYPHBIX 3JIEMEHTOB.
[Ipennaraercst co3ganue HOBOTO crocoba KperieHus K moBepxHocTH (acana [6].

PazpabarbiBaemasi KOHCTPYKIUST (PUTOMOYJIS MPEAToaraeT yCTaHOBKY Ha
JIBa ATaXKa U MPEJICTABIISIET COO0M KOHCTPYKIIMIO, OCHOBHBIM KOMITIOHEHTOM KOTO-
POi1 SIBJISIETCS YEThIPE TOHKOCTEHHBIX MPOQHIISL: TPyOa MPSIMOYTOJIBHOTO CEUEHUS
¢ pasmepamu 100 MM X 50 MM X 5 MM, IJIMHOMN 10 8§ M; HIAPHUPHBIE, COEAUHU-
TEJIbHBIC 2JIEMEHTBI U MEXaHU3MBI, pa3audyHas QypHUTYypa; ruOKasi ceTka padbulia
50 MM X 50 MM X 1,6 MM X 2 M (B pyJioHe 10 M — puc.).

Puc. Mooenv paspabamuigaemozo pumomooys

Cucrema ¢puTOMOIYIISI TPOCTA B IKCIUTyaTaIlluu U yCTaHOBKe. J1jia Hee HeoO-
X0JIMMa BRIPOBHEHHAS TUIONIA/IKa, 00€CTIeYnBAOIIas yCTOWYUBOCTh KOHCTPYKIIUN
B pacropHoi Touke. Bes cucrema pukcupyeTcs B OCHOBAaHUH MTOCPEICTBOM 00JI-
TOBBIX COCJIMHEHUHN ¢ METAINTMYECKUMU 3aKJIaJHBIMU. BepxHss Touka QuUKCUpY-
€TCS B pacrop KapHU3HOM YaCTH.

KoHcTpykiusi cOOpHO-pa300pHasi: B CIOKEHHOM BHJE HMMEET MapaMeTphl
0,4 m x 0,3 m, BbICOTOM A0 2,5 M. B pa3iioxeHHOM BUE MOKHO OTPETYJIUPOBATh
1o pa3MeIIeHue CTOJI00B MEXy OKHAMH 3/1aHuil. MakcuMalbHbIe pa3Mephl B
pasznoxxeHHoM Bujie 1,8 M x 0,4 M, BeicoTa 70 8 M. [10 OKOHYaHWMH CE30HHOM IKC-
TUTyaTaldy BCSI CHCTEMa COOMPAETCsl M XpaHUTCSI B COOpaHHOM BHUJIE.
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Pa3pabaTbiBaeMblil (pUTOMOYNIb IpenIaraeTcsi K CE30HHOMY MCIIONb30Ba-
HUIO, TIO3TOMY CIIEAYET MPETyCMOTPETh MEPBI IO MOHTAXY U JEMOHTAaXXy KOH-
CTPYKILIMH, HE pa3pyliasi IOBEPXHOCTh OOBbEKTA KYJIbTYpPHOTO HACEAUS.

Taxkum 00pa3oM, ¢ L1eIbI0 HE HaHECEHHs ylIiepOa MOBEPXHOCTU OOBEKTA KYJIb-
TYPHOTO HacCIeAus TMpeiaractcs uaes no (ukcaruu KOHCTPYKUIUH K OCHOBAHHIO
Y B pacnop KapHU3HOW yacTu 3AaHus. Clie0BaTelIbHO, LIEJIOCTHBINA BHT 31aHUSI HE
HapyIlIaeTcsi, MOHTUPOBKA K CTEHaM 3/IaHMsI TIOJTHOCTBIO MCKIIFOYAeTCs, YTO n30aB-
JSIET OT MEXaHUYECKOTO BMEIIATENbCTBA B UCTOPUKO-KYJIETYPHOE HACIIEIUE.
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YK 69

HUHTEJUVIEKTYAJIBHBIE CUCTEMBI YIIPABJIEHUSA 3JAHUEM
B KOHIEIIIIUU SMART CITY

JI. C. Ky3akuna, A. H. Ky3axkuna
Acmpaxanckuii 20cyoapcmeeHHblll
aAPXUMeKmypHo-CmpoUmenbHoulil YHUGEPCUMem
(2. Acmpaxanw, Poccus)

Konnenuus Smart City sBnsieTcs Beayeil B (GOpMUpOBaHHH OOJIMKAa COBPEMEHHOTO TO-
pona. B nanHoii ctarbe paccmarpuBaeTcs 37aHHE, CHA0KEHHOE MHTEJUICKTYalbHBIMH CHUCTE-
MaMH yTpaBiieHus B cucteme koHneniuu Smart City. Jlan kpaTkuii 0030p OCHOBHBIX TOJICH-
CTEM M JaTYUKOB, UCIOJB3YEMBIX JJIi KOHTPOJISI U aBTOMAaTH3aI[MHU 3KCIUTyaTalluy Tpa)aaH-
ckux 31anuil. [IpemnararoTcs BO3MOKHOCTH MCIIOJIB30BAaHUS TAKUX CHCTEM JIJIsl TIOBBIICHUS
SKOJIOTUYHOCTH ¥ KOMGOopTa.

Knroueeswie cnosa: ymuulil 20po0, uHmeN1eKmyaibHble CUCmeMbl, dHepeonomped.ienue, uH-
meinekmyanbHoe 30aHue.

Smart City is a leading concept to forming the modern city's appearance. The article discusses
an intelligent building in the Smart City concept system. The article provides a brief review of the
main subsystems and sensors used to control and automate the operation of civil buildings. It offers
the opportunities for using smart systems to improve environmental friendliness and comfort.

Keywords: smart sity, smart systems, power consumption, intelligent building.
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B nacTos1ee BpeMs CyIiecTByIOT pa3indHbIe MPEACTABICHUS O CMBICIIE KOH-
nerniuy Smart City. OgHako Bce OHM TOIPa3yMEBarOT HCIOIb30BaHne nH(popma-
UOHHBIX CHUCTEM i1 (POpMHUpPOBaHUS Oojee YCTOMYMBOM, TMOKOI K BHELIITHUM
BO3JCHCTBUAM, 3 ()EKTUBHON AJsi B3aUMOJAEUCTBUN, 3KOJOTUYHON U yIOOHOMN
ropojickoit cpeabl. Konuenmus passutus Smart City sSBIsS€TCSI KOMIIJIEKCHOM, B
HEE MOTYT OBITh BKIIOUCHBI PA3IMYHBIC TIOJICHCTEMBI, TAKUE KaK:

e (e30MacHbIi ropo1 — odecrneueHrue 6€30MacHOCTH rpaXiaH;

® JIOCTYITHOE 3JIEKTPOHHOE 00pa30BaHuE U 31PaBOOXPAHEHUE;

e olOecrnieueHrne MOOMIBHOCTH IpakJaH BHYTPH rOpOa;

® OXpaHa OKpYXKarollel Cpeibl;

® YMHOE JKUJIMIIHO-KOMMYHaJIbHOE X031CTBO;

® yyacTHe rpakKJaH B YIPABIECHUU TOPOIOM;

e 1uQppoBU3aLUs U 00eCIIeUeHNEe HaIeKHOU CBSI3U (pHC.).
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Puc. @ynxyuonanvusie obnacmu npoekma « Ymmuwiii 2copooy [1]

TepMuH MOXKET MPUMEHATHCS KaK MO OTHOIICHHWIO K TPaJOCTPOUTEITHLHOMY
IJIAHUPOBAHMIO, TAK U HA YPOBHE OTACIBHBIX 3IaHUM, MPOCTPAHCTB, MTOJCUCTEM.
B nanHoil ctatbe OyayT KpaTKO OCBELIEHBI CYIIECTBYIOIINE BOBMOXHOCTH TEX-
Hosiorui Smart City IPUMEHUTENBHO K 3IaHUSIM.

Intelligent Building (nHTeNIEKTYaIbHOE 3/1aHKE) — SUYCHKA «KYMHOT'O TOPOIa.
['naBHas 3agava Takoro 37aHus B KoHuenuu Smart City — co3ianue OnokImma-
TUYECKOTO MOMEIIEHHs, COTJIACYIOIETOCs ¢ JTaHaImapToM, U CTpEMIICHHE K CO-
KpaIIEHUIO SHEpPronoTpedaeHus [2].

WHTemekTyalbHbIe CHCTEMBI JUTsl yTIPABIICHUS 3JaHUEM TaK)Ke TIOMOTaloT pe-
IIUTH CIICTYIOITNE 3aa9n:

® TIOBBINICHUE HAJEKHOCTH PAOOTHI MH)XCHEPHBIX CUCTEM;

e oOecreyeHre MoXapHOUM M IKOJIOTUYECKOM 0€30MacHOCTH;

® CHIKCHHUE PEMOHTHBIX U AKCILTyaTaIl[MOHHBIX 3aTparT;
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® yMEHbIICHHE MOTPEOHOCTH B peCypcax;

® TIOBBIIIIEHHE SHEProdIPHEKTUBHOCTH 371aHUS B 11eI0M [3].

Takum 06pa3oM, MOKHO CKa3aTh, YTO BHEPECHUE UHTEIIEKTYaIbHBIX TEXHO-
JIOTUH B yIIpaBJ€HUE 3AaHUSIMU MpeCeyeT Kak SKOHOMUYECKHE, TaK U SKOJIOTH-
yeckue uenu. Kpome Toro, aBromaTuzaius CUCTEM YIIPaBJICHUS! O3BOJISIET MO-
BBICUTBH YPOBEHb KOM(OpPTA KHUIbLOB [4].

BnepBoie TepMuH «YMHBIA JO0M» ToOsiBIisieTcss Ha pyoexke 70—80-x T070B
XX Beka B CIIIA, X0Ts1 €CTh HICTOYHUKH, CBUICTENILCTBYIOMINE 00 YCTPOMCTBE TI0-
JOOHBIX MHTEJUIEKTYaTbHBIX CHCTEM KaK MUHUMYM Ha JIBa JCCATUIICTHUS PaHbIIe [5].

B 1975 rony Obuta npeactaBieHa cucteMa X10 — HOBBINM MPOMBIIITICHHBIHA
CTaHAapT, MO3BOJISBIINNA KOHTPOJIUPOBATH MPHUOOPHI OBITOBOTO HA3HAYEHUS U
ocBelleHus. M3HayanbHO CcHUCTEMa AaBTOMATHU3UPOBAHHOIO AUCTAHIMOHHOTO
YIPaBJICHUS UCTIOIB3YETCS JIJIsl TIOBBIIEHUSI KOMGOpPTa MPOKUBAHKS B UHUBU-
JTyaldbHBIX JOoMax-KOTTemkax. [103ke MmosBIAIOTCAS OSCIPOBOJAHBIE TEXHOJIOTUU
«YMHOTO JIOMay», TaKhe Kak cTanaapt Z-Wave. DT TeXHOJIOTUHU MPECTABIEHBI
Ha PHIHKE B HAIIIE BpeMS.

B coBpemennbix cucremax BMS (building management system) nndopmanus
OT JIaTYMKOB, PA3MEILICHHBIX B TIOMEILIEHUH, TIEPEIACTCS B LICHTP YNPABJICHUS, UTO
MO3BOJISIET OTCJICKUBATh U PETYJIUPOBATh padOTy MHKEHEPHBIX CUCTEM B PEKUME
real life [2]. Bce cuctemMpl HHTEIIICKTYaIbHOTO 3/1aHUS CBS3aHBI BOSTMHO KOMILIIEK-
COM HMH(pOpPMAIIMOHHO-U3MepUTeNsHOU U ynpapistomiei cucrembl (MUYC) [6].
VYrpasieHue opraHu3yeTcs ¢ IOMOIIBI0 OecpoBoIHBIX TexHOomoruii WAN/LAN,
YTO MMO3BOJISIET 3HAYUTEILHO CHU3UTh PACXO/IbI HA MPOKIIAAKY KaOesnei.

Kommnekec UMY C no3BossieT obecnieunTh COOp JaHHBIX, KOHTPOJIb U B3aUMO-
JEUCTBUE CIACAYIOIINX CUCTEM:

1) KoMMyHUKaIMU (IUCTAHIIMOHHBIE CEpBUCHI, Takue Kak ['ocycmyru, doc-
tor30; a5ieKTpOHHBIE OAHKW U Mara3uHsbl);

2) mu4Hasi 0€30MaCHOCTb KWIBLIOB (IaTYMK JABMKEHUS, YTEUKH Tasa, BUICOHA-
OmroieHne, OMOMETPUYECKUE CUCTEMBI, CUCTEMA PACIIO3HABAHUS JIULI, CUTHAIU3ALUS
1 OTCJICKUBAHKUE TOTEHIIUAIILHBIX YTPO3 B PEKUME PEATbHOTO BPEMEHH);

3) KOHTPOJIb MHKEHEPHBIX CUCTEM 37aHusl (MOHUTOPHUHT MOKa3aTesie ¢ mo-
MOIIbIO JATYUKOB BHYTPHU 000PYI0BAHUS );

4)skonorus (MHTEJUIEKTyallbHasi cucTeMa cOopa M NepepadOTKU OTXOOB,
CHUKEHHUE SHEPTrOpeCypCcoB 3a cueT 3(PPEKTUBHOTO IHEPTONOIb30BAHMS, KITUMAT-
KOHTPOJIb);

5)310poBbe uUenoBeKa (MHAUBUIYATbHBIH MOHUTOPUHT (DHU3HOJIOTHUYECKHUX
nokasatesied, ooecreueHre JoCTyIa MajJoOMOOUIbHBIX TPy HACEICHHUS);

6) Ob1TOBOM KOMGBOPT (KOHTPOJIIIEPHI OBITOBBIX IPUOOPOB, ABTOMATU3UPOBAH-
HbI€ CUCTEMBI yIipaBiieHust) [2];

7) OCBELIEHHOCTb (JaTYMK YIPABJICHHS OCBEILIEHHOCTHIO);

8) motpebneHue (ra3, 3MEKTPUUYECTBO, FopsiUast U XOJIOAHAsI BOJIa, OTOIUJICHHE).
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CymecTByeT kiaccuduKaius JaTIUKOB JJII CHCTEM «YMHOTO JJOMay B 3aBH-
CUMOCTH OT MX (DyHKIIMOHAJILHOTO Ha3zHadeHus [7]. Tak, mojcucTema yrpasie-
HUs 0€30MacHOCThIO, COTJIACHO MPEJIOKEHHOW Kiaccu(uKaiyy, BKIIOYAET B
ceOsl MaTYMKW JBWOKCHHS, TEIIa, JbIMa, JIEKTPOMArHUTHOTO HM3Ty4YeHUs, MPO-
TEUYKU, Pa30UTHS, 3ara30BaHHOCTH, OTKPBITHS, a TAK)KE OMOMETPUYECKUH.

CornacHo uCCIIeIOBaHUSIM, UCIIOJIb30BAHNE TEXHOJIOTUN UHTEIUIEKTYaIbHOTO
3J1aHUsI TIO3BOJISIET 3HAUUTEILHO COKPATUTh MPUMEHEHHUE MPUPOJHBIX PECYPCOB.
DHepronoTpediieHne B TaKMX JoMax CHIKEHO Ha 40 %, moTpeOeHue BOIbl — Ha
30 % [8]. Takum 00pa3zoM, «yMHBIH JOM», BKJIIOUEHHBIN B cucteMy Smart City,
SABJIIETCS DKOJIOTUYHOW U IKOHOMUYHOM KUJIOW STYEUKOM.

PaccmoTpeHHbIE B HACTOAIIECH CTaThe BO3MOKHOCTH MCIOJIb30BAHUS UHTEI-
JIEKTYaJIbHBIX aBTOMATU3WPOBAHHBIX CUCTEM YNPABJICHUS 3IaHUEM IMO3BOJISIOT
MOBBICUTh YPOBEHb €r0 3KCIUTyaTalldd Cpa3y MO HECKOJIbKUM MOKa3aTessiM, Ta-
KUM KaK 9KOJIOTUYHOCTh, 0€30MaCHOCTH, YHEPTrod(p(HEKTUBHOCTh, CPOK IKCILIya-
Talnu. B KOMIUIEKCEe BCE 3TU CUCTEMBI MOJOKUTEIBHO BIUSIOT HA B3aUMOJEH-
CTBUE 3/1aHU C IPUPOJHOMN CPENOM U MOBBILIEHUE YPOBHS KU3HU yesioBeka. Mc-
XOJISl U3 ATOr0, MOKHO PacCMaTpUBaTh UHTEJUICKTyalbHbIE 34aHUS KAK OJIUH U3
OCHOBHBIX 3JIEMEHTOB TOpojia Oy aymiero.
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YK 69

AEIIPECCUBHBIE TEPPUTOPHUN
B COBPEMEHHOMU I'OPOACKOU CPEJAE

E. A. JIlyxmanosa
Acmpaxanckuii 20cyoapcmeeHHblll
aAPXUMeKmypHO-CIMpOUmMeIbHbLLL YHUBEPCUMent
(2. Acmpaxanw, Poccust)

B crarbe paccMmarpuBaeTcs akTyanbHasi B COBPEMEHHBIX peaiusx mpobiemMa BOSHUKHOBE-
HUS JENPECCUBHBIX TEPPUTOPUN B CTPYKTYPE COBPEMEHHOM TOPOJICKOM Cpelbl. AHAIU3UPY-
€TCs MOHATUE JEIPECCUBHBIX TEPPUTOPUM U IPUYMHBI UX BO3HUKHOBEHUS. [IpuBeneHa kiac-
cU(UKALNS «CePhIX» 30H MO PA3TUYHBIM KPUTEPHUSIM.

Knrouesvie cnosa: oenpeccusnvie meppumopuu, pezeHepayusi meppumopuu, ovacu oe-
npeccusHocmu, 0e2padayuorHoe passumue, yCmouuugoe pazgumue.

The article deals with the problem of the emergence of depressive territories in the structure
of the modern urban environment, which is relevant in modern realities. The concept of de-
pressed territories and the reasons for their occurrence are analyzed. The classification of "gray"
zones according to various criteria is given.

Keywords: depressive territories, territory regeneration, centers of depression, degrada-
tion development, sustainable development.

Ha ceropssmHuil JeHb B COBPEMEHHOM MMpPE IPOCIECKUBACTCS TECHICHLIMS
CTPEMUTENILHON TpaHCPOPMALMK TOPOJCKUX TEPPUTOPHUNA KAK B IOJOKUTEIBHOM
KJIIOU€, TaK U B oTpuLaTeabHoM. Ha rmpeoOpa3oBanue U nepepoxxIeHue rpajocTpo-
UTEIIbHON CUCTEMBI OKa3bIBAOT BIMSHAE SKOHOMUYECKHE, FEONOJIUTHYECKHUE, IKO-
JIOTMYECKHE MPOLIECCHI INI00ATBbHOr0 MaciiTada, U3MEHEHUE YKIIa1a »KU3HU Hacelle-
HUSI, CMellleHre (oKyca B CTOPOHY BUPTYaJIbHOTO MPOCTPAHCTBA U T. 1. AKTyasb-
HBIMM BOIIPOCAMH CaMOPAa3BUTHI TOPOJIA U COITyTCTBYIOIIMX EMY ITPOLIECCOB ITOCBSI-
IIEHO OTPOMHOE KOJIMYECTBO HAyYHBIX TPYIOB YUEHBIX PA3IMYHBIX 00IaCTEH.

B poccuiickux peanusax mnepes croeluaIicTaMyd B 00JIACTH MPOEKTUPOBAHUS
OCTPO CTOAT BOIPOCHI, CBSI3aHHBIE C BBISIBJICHUEM MIPOOJIEMHBIX CUTYyallUid pa3Bu-
TUs ropojia. OHON U3 TaKUX aKTyaJbHBIX MPOOJIEM SIBIISIETCS BO3POXKICHUE Je-
IIPECCUBHBIX PAOHOB U TeppuTOpHil. UTHOpUpoBaHue JaHHON pOoOJIeMbl PUBE-
JIeT K TAKUM HETaTUBHBIM MOCIEACTBUAM, KaK: MIOHWKEHUE COLUAIBHOTO YPOBHS
TPAKJIaH U UX Ka4yecTBa >KU3HU; NECTPYKUUS MPOCTPAHCTBEHHO-CBSA3€BOU TKaHU
ropoAa; pa3pyLIeHUE apXUTEKTYPHO-IPAJIOCTPOUTEILHOIO 00JIMKA; YIIa[0K 3KOHO-
MUKH; HapYIIEHUE CAHUTAPHO-IKOJIOTMYECKUX TpeOOBaHUM U T. 1. [1].

[loHATHE «AEMPECCUBHOCTDY B APXUTEKTYPE U IPaJOCTPOUTEIBCTBE HE U3Y-
YEHO B ITI0JIHOM MEPE, OJHAKO IIPEACTABICHHbBIC PA3JIMYHBIMU HAYKaMH BapUAHTBI
TOJIKOBAHUM CXOXH B IIPUPABHUBAHUY «JIEIIPECCUBHOCTI» K YIIAJIKy, YTHETEHHO-
CTH ¥ XPOHUYECKON MOJAABIEHHOCTH. OCHOBHBIMHM NPUYMHAMU BO3HUKHOBEHHUS
10JIOOHBIX pallOHOB SIBJISIIOTCS pacTyllasi KOPPyHIHs BHYTPU rocydapCTBEHHBIX

49



CTPYKTYp, YBEIMUYEHHE YPOBHA 0€3paloTHUlLIbl, CHaJ B MPOMBIILICHHOM MPOU3-
BOJICTBE, HEKOHKYPEHTOCIIOCOOHOCTh BBIMYCKAEMOM MPOAYKLWHU, CHIXKEHUE pe-
aJIbHOTO YPOBHSA A0XO0Ja U T. [I.

HesddextuBHOE HCMONB30BaHNUE JIETIPECCUBHBIX TEPPUTOPHIL SIBISIETCS BO-
IPOCOM HIMPOKOM JUCKYCCHM B CBSI3M C OTCYTCTBHEM CBOOOJHBIX 3€MENBHBIX
Y4aCTKOB BHYTPH rOpo/ia, paCHOJIOKEHUEM «CEPBIX 30H» HA MPUBJIEKATEIBHBIX C
SKOHOMUYECKON TOUKU 3pPEHUS TEPPUTOPUSIX, YBETUUCHHEM 00BbEMa aBAPUITHOTO
KUIUIIHOTO (pOoH/IA. 3a4aCTyI0 JENPECCUBHBIE TEPPUTOPUU (POPMUPYIOTCS B LIEH-
TpaJbHOM 4aCTH TOPOJA, TAE B COBETCKOE BPEMS BEJIACh AKTUBHAS 3aCTPOMKA TH-
NOBBIM XWibeM. OyaramMu npoOsieMbl TaKKe HEPEIKO CTAHOBSITCS TEPPUTOPHUU
ObIBIIMX (YHKUIMOHUPYIOIIMX MPOMBIIUICHHBIX MNPEINPUSATUN, B HACTOSIIEE
BpEMs IIPEKPATUBILUX CBOKO J€ATEIBHOCTh. OJHAKO Yalle BCEro BHYTPHU TAKUX
TEPPUTOPUI CIIO’KEHA YeTKasi MHPPaCTPyKTypa, B CBOE BpEMsI CITy>KUBILIAsl MeXa-
HU3MOM CTa0MJIBHOTO COLMAIbHO-DKOHOMUYECKOTO POCTa U Pa3BUTHUS PErHOHA.
[{enecooOpa3HO yUUTHIBATh 3TOT aCHEKT MpHU MOA00pE MEPONPUATUI IO BOCCTa-
HOBJICHHUIO JIENIPECCUBHBIX PAOHOB.

Takum 00pa3om, AENpPECCUBHBIE TEPPUTOPUN MOKHO OXapaKTEpU30BATH Kak
POCTPAHCTBEHHO-JIOKAJIbHBIE 00pa30BaHus1, HA KOTOPBIX BCIIEACTBUE COLUAIBHBIX,
SKOHOMMYECKHX, MOJIUTUYECKUX, IKOJOTUUECKUX NMPHUUYMH MPEKPAIIAOT JAEUCTBO-
BaTh CTUMYJIbl YCTOMYMBOIO pa3BUTUS U POPMUPYETCS TEHIACHIMS JEerpalaliioH-
HOTO pa3sutys. [Ipn HanoKeHNN JTaHHOW TEHACHIINYA HA TEPPUTOPUATIBHBIE YPOBHU
ropojia BO3HUKAIOT BOIIPOCHI O BO3MOKHOCTH 0€300JIE3HEHHOTO BHIX0/IA U3 CIIOKHB-
HIEWCs CUTYalluu; MYTAX U METO/IaX TEX WK UHBIX perieHunii npooiemsl. Ho mpexae
BCETO HEOOXOIMMO BBISIBUTH OCHOBHBIC TMPU3HAKU JETPECCUBHBIX TEPPUTOPHI,
4TOOBI B JaJIbHEHILIEM MTOSIBUIIACh BO3MOKHOCTb OCYLIECTBUTh MEPONIPHUSITHUS 110 UX
pererepauuu. [Ipu aHanmse 3apy0eKHOTO U OTEUECTBEHHOT'O OMbITa ObLIN OTIpeie-
JIEHbI OCHOBHBIE XapAKTEPUCTUKU JETPECCUBHBIX TEPPUTOPHUI:

® MHBECTULMOHHAS HENPUBJIEKATEIBHOCTD, CBSI3aHHASA C OTCYTCTBHEM BO3-
MOXHOCTEH JJIsl OpraHr3alii HOBOW XO3IMCTBEHHOW crieluain3anuu [2];

® SKOHOMMYECKHMM yNHaJOK B CBSI3H C MEPEXOAOM IIPOU3BOICTBEHHO-PECYPC-
HOM 0a3bl B a3y yCTOHYMBOTO CIa/a;

® HEraTUBHOE SMOLMOHAIBHOE BOCHPUSATUE, HENPUBIICKATEIbHOCTD ISl TO-
pOXKaH;

e JierpajalMoHHast 000CO0JICHHOCTh, OTCTABAHHUE OT APYTHX TEPPUTOPHIA 1O
OCHOBHBIM COLIMAJIBHO-D)KOHOMHYECKUM ITOKA3aTEIsAM;

® SIPKO BBIP@KEHHAs! KOHTPACTHOCTH 110 OTHOIIIEHHUIO K TOPOAY B LIEJIOM;

® HaJIM4YME OTACNbHBIX 30H, CIIOCOOCTBYIOIIUX YCTOMYUBOMY pErpeccy;

® HH3KAas apXUTEKTYPHO-XYA0KECTBEHHAS BBIPA3UTEIbHOCTD;

e HeOIaronpusTHas HKOJIOTUYECKas 00CTaHOBKA.

JIns perenepanny 1ENpECCUBHBIX 30H TOPOJIA CIEAYET ONPEIEIUTD CTETIEHD Jie-
IIPECCUBHOCTH, KOTOPAsl 3aBUCUT OT TAKUX MOKA3ATEINEHN, KaK: ITPOIOJDKUTEIIBHOCTD
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U [NIyOMHA TePPUTOPHUATBHON JEMPECCHH, CITIOCOOHOCTh K PEreHEpalli B 3aBHCHU-
MOCTH OT CTETIEHH MOPAJILHOTO U (PU3NYECKOr0 N3HOCA, TEXHOTEHHOE BO3/ICHCTBIE
Ha OKpYKarollyto cpeny. [loMrMo cTenenu 1enpecCMBHOCTH, BAXKHYIO POJIb UTPAET
TEPPUTOPHATIBHOE PACIIONI0KEHHE «04Yara AETPECCUBHOCTH» B 30HaX TOPOAA.

Macitabbl AePECCUBHBIX MPOCTPAHCTB MOTYT CYIIECTBEHHO Pa3iNyaThCs,
YCJIIOBHO UX MOYHO pPa3/IeIuTh HA HECKOJIBKO TUIIOB B 3aBUCUMOCTH OT ILJIOILA U
3aHUMAaeMOU TEPPUTOPHUU:

1) peruoHanbHbIe (OTACIBHBIN TOPOJI, Kpall WK pecnyOuKa);

2) o0nacTHbIE (TEPPUTOPHUH B Npeeax 00JacTy UK pailoHa TOpojIa);

3) MecTHBIE (OTAENBHO CTOSIIME 3AaHUS C MPUJIETAIOIEH TeppUTOpUEN).

[To Temnam aerpajganuyu MOXHO BBIJIEIUTH CIEAYIOLIME TUIBI TEPPUTOPUIA:
NOTEHIMAIBHO JIEIIPECCUBHBIE, KOTOPBHIE HAXOIATCA B 30HE IMOPAKEHHS WIH
HAaYMHAIOT MPOSBIISITH MPU3HAKY JIETPECCUBHBIX POCTPAHCTB; C YCTOWUMBOM; 3a-
TyXarolleH TUHAMUKON JEeNPECCUN U IMHAMUKON PAa3BUTHSL.

Ha TepputoprnaibHOM ypOBHE ropoJia JENPECCUBHBIE 30HbI, B 3aBUCUMOCTH
OT NPUYMH X BOSHUKHOBEHUS, MOKHO ITOAPA3AEIIUTh HA CIEAYIOIINE BUJIBL:

1) apXUTEKTYypHO-TPaJOCTPOUTENIbHASL JENPECCUS, MOAPA3YMEBAOIIAs HU3-
KO€ KayeCTBO MPOCTPAHCTBEHHOM Cpe/ibl, OKa3bIBaIOLIeH HEOIaronpusTHOE BIIU-
SHHE Ha COCTOSIHME YEJIOBEKA; PacloJIOKEHHOCTh BOIM3U JIETPAIUPYIOIINX 30H;
XA0THUYHOCTh 3aCTPOMKH; (PU3UUECKUI U MOPAJIbHBIN U3HOC APXUTEKTYPHBIX 00b-
€KTOB, OTCYTCTBUE Pa3BUTON MH(PPACTPYKTYpHI;

2) couumainbHas IEMPeccusi, 3aKII0YaAIOIasics B Pa3BUTUU OTKIOHEHUH OT CO-
UAaJbHBIX (OpM; O€3pazInUMK ropokKaH K HOBBIM peausiM U OTTOKE HACEIICHNUS,
HEpa3yMHOM YIIPaBJIEHYECKOM PEIICHUN OTHOCUTEIBHO Pa3BUTHUSL TEPPUTOPHH;

3) ’KOHOMHUYECKas JIETIPeCcCHsl, KOTOpasi MPOSIBISIETCS B HEAOCTATOYHOM (u-
HAaHCHUPOBAHUU U TOTEPE HWHBECTULIMOHHOW MPHUBIICKATEIBHOCTH TEPPUTOPHUH;
YIaJKe X035MCTBEHHOM )KU3HH; YCTOMUYHNBOM 3aCTOE Pa3BUTHUS TEPPUTOPHH;

4) skonoruueckasi U JaHapTHas IEMpeccusi, BbIpaxkarouascs B Jerpaja-
MU TPUPOJIHON COCTABJISIONIEH TEPPUTOPUU U HETAaTUBHOM MHTEHCHUBHOM Xa-
pakTepe TEXHOTEHHOTO BO3CHCTBUS Ha OKPY>KAIOIIYIO CPEAY;

5) BU3yallbHas! JACTIPECCUS, TECHO CBSI3aHHAS C apXUTEKTYPHO-TPAOCTPOUTEb-
HOM M 3KOJIOTMYECKOW JEMPECCUEH, MOAPa3yMEBAONIAs 3PUTEIBHOE BOCIIPUSATHE
YeJIOBEKa OKPYKAKOIIEH Cpebl U €€ BIMSHUE Ha €0 MCUXO0JI0IHYECKOE COCTOSHUE.

Paccmotpennas kimaccudukanus IENPECCUBHBIX TEPPUTOPUN TO3BOJSET B
o0muX maccax MpPOBE3TH aHAIM3 JII0Ooro cyonekta Poccuiickoit deneparym.
NHauKaTopsl 1eNpecCUBHOCTU MO3BOJIAT BBISIBUTH JIEIPECCUBHBIE 30HBI TOPOJIA U
no00paTh HanboJee 1eIeCO00pa3HbIe METOIBI PEreHepaIliy MPOOJIEMHBIX 30H.
CMmeno MOXKHO YTBEPXKIaTh, UTO B OOJILIIMHCTBE ropooB Poccuu «ouaramu je-
MPECCUBHOCTM» OyNyT BBICTYIATh TEPPUTOPUHU KaK PYHKIIMOHUPYIOLIUX, TaK U
3a0pOILIEHHBIX 3aBOJIOB; rapakHble KOOIEPATUBBI; TEPPUTOPUH KIaA0UIL; AeTpa-
JTUPYIOIIAsl JKHUJ1ask 3aCTPOMKa, MPEICTABICHHAs] BETXUM aBAPUNHBIM KUJIbEM U
YCTapeBIIMM TUIIOBBIM JJOMOCTPOEM; TOPOICKUE CBAJIKH; 3a0pOIIEHHBIE O0OBEKThI
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TOPOJICKOM apXHUTEKTyphl (HampuMmep, MOoIypa3pylIeHHbIE TOMa KYJIBTYpbl U
KITyOBl), 3aMyIIEHHBIE 30HBI MPUPOIHOTO JanamadTa [3] (Tadm.).

Ta0mura

IIpumepsl «cepbIxX» 30H rOpoaa ACTpaxaHu
3a0pomieHHas KOTeJlbHas 3a0poieHHbIH T0M KyJIbTYpbl JKelle3HOJOPOKHUKOB

HenoctpoeHHbIH OXapHBIN TOTUTOH
(«donmuaa Kenraspay)

[IpuBeneHHbIE IPUMEPHI HE OTPAXKAIOT B IOJTHON MEpe MacITad mpoOIieMbl, O]1-
HAKO CHOCOOHBI AaTh MPEACTABICHUE O COCTOSTHUM TOPOJACKON cpelibl ACTpaxaHu,
pUYEeM KaK Ha nepudepuiiHbIX TEPPUTOPHSIX, TAK U B LIEHTPATBHON YaCTH TOPOA.

OuyeBUIHO, YTO BOCCTAHOBJIEHUE JICTIPECCUBHBIX TEPPUTOPUM U PACKPBITHE
X 3KOHOMHMYECKOT0, COLMAIBLHOTO MOTEHIMAa JOJDKHBI CTaTh MEPBOOYEPE/I-
HBIMH BEKTOpaMHU Pa3BUTHS ropoja. B 3aBUCMMOCTH OT OCHOBHBIX XapaKTepH-
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CTUK JETPaTupYIONINX TPOCTPAHCTB HEOOXOAUMO TPUMEHSTh TaKue BHUJIBI OJia-
rOyCTPONCTBA TPAIOCTPOUTENHHBIX CHUCTEM, KaK pPEHOBAIUs, PEBUTAIU3ALIMS,
JUKEHTpUpUKAIUS, JEBEJIONMEHT, PEICBEIONMEHT U JIp. [4] be3 BoccTaHOBICHUS
TOPOJICKUX JEMPECCHUBHBIX MPOCTPAHCTB HEBO3MOXKHO TOBBIIIICHUE 0€30I1acHO-
CTH M Ka4eCTBa TOPOJCKOM cpefibl, a Takke 3HPEKTUBHOCTH UCTIOJIb30BAHUS TPa-
JOCTPOUTENBHOIO MOTEHIMAIa TEPPUTOPHUH.
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VJIK 712

NMHHOBALIMOHHBIE NIOAXOAbI
K KYJIBTYPE ®OPMHUPOBAHUSA JIAHALIAD®TOB

A. C. Ilpuka3zuuxos, B. A. Illypvicuna
Acmpaxanckuii 20cyoapcmeerHblll
aAPXUMeKmypHo-CmpoUmeIbHbull YHUGEPCUmem
(2. Acmpaxanw, Poccus)

B coBpemenHOM Mupe naHmadTHas apXUTEKTypa IPUHUMAET aKTUBHOE y4acTHE B IPO-
E€KTUPOBAHUU FOPOJACKOM Cpeibl, I1€ IPOUCXOAAT OCHOBHBIC )KU3HEHHBIE ITPOLIECCHI YEJIOBEKA.
B ee ocHOBe ues ONTUMM3ALMN )KU3HEAEATEIbHOCTH )KUTENIEH TOpOJIOB, CO3JaHUE HEOOXO0IH-
MBIX YCIIOBUM Ul OTJbIXa U NEPEABHKEHHsI YelloBeKa — «BbIOOp A0CTOMHOrO myTH». CBs3b
YeoBeKa M MPUPObl 3HAYUTEIHHO YBEIMYUBAET HEOOXOAUMOCTh B (POPMHUPOBAHUU HOBBIX
9KOJIOTMYHBIX, 3J0POBBIX, 3CTETUYHBIX OTKPBITBIX NPOCTPAHCTB B TOPOAE, MPOEKTUPOBAHUN
HOBBIX 3€JICHBIX PEKpEalMOHHBIX Teppuropuii. HeoOXxoauMocTs ydera Kiaumara B Ipolecce
CO3J1aHUs ITPOEKTOB OJIaroyCcTpoicTBa, 0100pa MaTEpPUAJIOB SBIISETCS aKTyallbHOM, YUUThIBAs
OosbII0€ pa3HOOOpa3ne KIMMAaTHUYECKUX 30H Ha Tepputopuu Poccuiickoit dexepanuu.

Knwueswie cnosa: npoexmuposanue 20po0ckoli cpeovl, 1aHOuwa@dmuas apxumexmypa,
KOM@opmHble KIUMAmuyeckue ycao6usl.

Modern landscape architecture is actively involved in creating an urban environment, where
the main types of human activity take place. It is based on the idea of optimizing the life processes
of city dwellers, creating comfortable conditions for their recreation and movement — "the choice
of'a decent way". Man's dependence on the environment increases his demand for the formation of
ecological, healthy, aesthetic urban space, the creation of new green recreational areas. The need to
take into account climatic conditions in the development of landscaping projects, the selection of
materials is relevant, given the great diversity of climatic zones in the Russian Federation.

Keywords: design of urban environment, landscape architecture, comfortable climatic conditions.
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Celiuac, B BEK BBICOKHX TEXHOJIOTHI1, BO3paCTaroT TPeOOBaHMUs YEI0BEKaA K TEp-
putopun ¢ wildurbanism [ 1], >keaHre HAXOAUTHCS B OKPYKEHUH TIPUPOIBI, HE TI0-
KHJIasl ITPENIETIOB ropoia. AcTpaxaHp SBJISETCS TEM CaMbIM FOPOJIOM, B UICTOpHYE-
CKOM IIEHTPE KOTOPOTr'O CJIOKHUIIACh MHOTOUMCIIEHHAs] KOHLIEHTPALMSI TAMSITHUKOB
apXUTEKTYPbl, peKJIaMHON UH(OpMaIUK, BUTPUH, IBETHUKOB U KIIyMO, HaBUTallU-
OHHBIX U JOPOKHBIX yKa3aTesiel. Bee 3To nenaeT BoCpusTHE OKpPYKaroEro npo-
CTpaHCTBa HAINpPsKEHHbIM. be3omacHble NpUpo/IHbIe MPOCTPAHCTBA B UEpPTE TOpoja
OKa3bIBAIOT BIIMSHUE KaK Ha (PU3NYECKOE, TaK U Ha MICUXHUYECKOE 3/I0POBbE YEINO-
Beka. [loaToMy Tak BaKHO co3aaBaTb KOMGOPTHBIE KIMMATUYECKUE YCIOBUS TS
npeObIBaHUS YEIOBEKa, TAK HA3bIBAEMBIE «CPEIOBBIE KOPHUIOPHI».

['opoackoit nanamadT MpeacTaBiIsieT coOO0M codYeTaHHWE aHTPONOTEHHBIX U
IPUPOJIHBIX JAHIIIAPTHBIX CUCTEM, TOJKEH ObITh MPEACTABIIEH KaK €IUHbIN ap-
XUTEKTYPHBIA OOBEKT.

Ha npoTsbkeHMr MHMHYBIIETO CTOJICTHUS KYJbTYpHBIE JIaHIIIA(Thl TOPOJICKON
cpennl B Poccuiickoit deneparuu ObicTpo aerpagupoBaid. O0 3TOM CBUICTEIb-
CTBYIOT (DaKThl, I0Ka3bIBAIOIINE YXYIILIEHHE COCTOSIHUS TOpOoIcKo sKxosoruu. Hu-
BEJIMPOBAHNE ITPUPOTHON IIOJOCHOBBI, HEAOCTYITHOCTh JJYXOBHOT'O HAIIOJHEHHUS HO-
BBIX PallOHOB MAacCCOBOM 3aCTPOMKHM B ropofax sBWJIOCH ITPOSIBJIEHUEM aMHE3UH,
CBOVCTBEHHOM JUJIs1 COBETCKOT'O NIEPHOJA Pa3BUTHS HalIeH cTpadbl. C BO3pacTaHHEM
IUIOLIAIA 3aCTPOEHHBIX TEPPUTOPUI HOBBIE PAMOHBI TOPOJA TEPSIFOT CBOIO CBS3b C
IIPUPOOH, YTO ITPUBOJUT K TEHETUYECKOMY NIEPEPOKICHUIO UX CTPYKTYPHI [2].

OTKpBITBIE TPOCTPAHCTBA TOPOACKUX TEPPUTOPHUM B HAILEH CTPAHE «O3€JIe-
HAIOT M 0JIaroycTpamBarOT», HE CBA3BIBASICH €O C(hepoil Xyd0KECTBEHHOIO
oopmIleHUsT TEPPUTOPUH, OTHOCS €€ B OOJbIIEH CTETIEHU K WHINBUAYATHbHOMY
CTpoUTENbCTBY. Hejononnmanme Ba)xHOCTH JaHIAPTHOTO AU3aiiHa, HEMOJIHOE
BOCHPUSATHE €TI0 BO3MOKHOCTEN B PEIICHUH IIPOOJIEM TOPOJCKOro MPOEKTUPOBa-
HUSIB POCCUMCKOM MPAKTUKU MPUBEIH K OTCYTCTBHUIO BOILIOIIEHHBIX COBPEMEH-
HBIX TPOEKTOB. B3anMOCBA3b UenoBeka UIIPUPO/IbI MTOBBIIIAET €r0 CIpoc Ha op-
MHUPOBAHHUE IKOJOTUYHOI0, 3J0POBOr0, 3CTETUYHOTO TOPOACKOr0 MPOCTPAHCTBA,
CO3[JaHHE HOBBIX 03€JICHEHHBIX PEKPEALIMOHHBIX TEPPUTOPHUIA [3].

He nocnenHioo poiib B pa3pabOTKe OTKPBITHIX TOPOJICKUX TEPPUTOPUN HUT-
paeT KIMMaT — JOJITOCPOYHOE MOBEACHUE OKPYKAIOLIEH Cpeibl B BEIOPAHHOM pe-
THOHE CO CBOMMH OCOOEHHOCTAMHU, K KOTOPBIM OTHOCHUTCSI TEMIIEpaTypa, BIax-
HOCTb, BETEP, 0CAJIKH, 00JTaYHOCTb.

VYuuteiBass BbICOKOE pa3HOOOpa3ue KIMMATHYECKUX 30H Ha TEPPUTOPUU
HAaIlIel CTpaHbl, BA)KHO YUUTHIBATh Pa3iIMuHble KPUTEPUH B IIPOIECCE pa3paboTKu
IPOEKTOB OylaroycTpoiicTBa, mogdoopa marepuanoB (puc. 1). Uem Oonee KOH-
TPACTHBIM SABJISIETCS] KJIMMAT TEPPUTOPUHU (HATIPUMED, KAPKUK — CYXOH, XOJOI-
HBIN — CYXOH, TEIUIbIA — BIQKHBIN U T. 1.), TEM BaXKHEE YUUTHIBATh 3TH MOKa3a-
TEJIU B MPOLECCE MPOEKTUPOBAHUS.

Yacto dopma, (HyHKIIMOHATIBHOCTh M OCHAIICHHOCTh OTKPBITHIX MPOCTPAHCTB
bopmupoBanch, He 6epsi BO BHUMaHUE JaHHbIe KpuTepun. Co3nanne KoM(QOPTHBIX
MHUKPOKIMMAaTHYECKUX YCIOBUI MO3BOJIMT MOBBICUTH KAue€CTBO XM3HU B TOPOJE.
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HeobxomuMo obecrieunTh COBMECTUMOCTh MECTHOTO KJIMMaTa (KadecTBa BO3/IyXa,
IIyMOB, TEHH, TEMIIEPATYpPbl, COJIHEYHON paaualuy, BIKHOCTH, BETPa, AOXKISI U
CHEra) ¢ IM3aifHOM, pacIoIOKEHUEM IJIOMIAZ0K U 000pYyI0BaHHUSI.

Tennas YmepeHHan XonopHas lopoaa

Puc. 1. Knumamuueckue 3onwl Poccuu

Temmneparypa — KpuTHUYECKast IEPEMEHHAS B ONPEACTICHUN KIIMMATHYECKHUX YCIIO-
Buil. [Toka3aremm temneparypbl MOT'YT IPUBOAUTS K CIIEAYOLIMM MOCIEACTBUSIM:

e ucKOM(DOPTY HAXOXACHHUS HA OTKPHITOM BO3ayXe (OUYEHb BHICOKAs WIIU
OYCHb HU3Kas TeMIEpaTypa);

® BBICOKOMY CIPOCY Ha OTOILUICHHUE U OXJIAXKAEHUE ITPOCTPAHCTB;

® [IEpPUOJIbI 3aMEP3aHUsl — OTTAMBAHUS MOTYT CIOCOOCTBOBATH MOBPEXKIIE-
HUIO KOHCTPYKIIUU.

Cwmsiryenue auckomdopTa, HECOMHEHHO, MPUBEACT K MOBBIIICHUIO MPHUBIIC-
KaTeJIbHOCTH OTKPBITHIX TPOCTPAHCTB.

B 10 xe BpeMms TemmepaTypHBIi KOM(POPT MOXKET CIIIaKuBaTh BeTep. B xo-
JIOIHBIX KIMMATUYECKUX YCIOBUSAX CHUKEHUE CKOPOCTH BETPA MO3BOJIUT CAEIATh
OKpY>Karolee MpOCTPAHCTBO O0JIee TEIIBIM, B TO BPEMS KaK €€ YBeJIMueHue Jie-
TOM — O0J1ee MPOXJIaTHBIM [4].

BrnaxxHocTh — cllOXKHas KIMMaTUYeCKas MepeMEHHasl, OKa3bIBaOIIasl HEMo-
CPEACTBEHHOE BIIMSHHE HA TeMMepaTypHbId pexkuMm. C yBEIMYEHHEM YPOBHSA
BJIQYKHOCTH TPOCTPAHCTBO CTAHOBUTCS WIM 0o0Jiee TEIUIbIM, WM 00Jiee XOJIOA-
HBIM, Y€M 3TO MOXET ObITb B PEAIHHOCTH (3TOMY CIIOCOOCTBYET TeMmIlepaTypa
OKpY>Kalollen cpejibl — puc. 2).
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Hcnonp30BaHne OTKPBITHIX MPOCTPAHCTB B KAYECTBE MECT OTIbIXa U J0CYyTra
HACEJICHHUS Ha MPOTSHKEHUH ToJa MOpa3yMeBaeT HaJuurue KOM(OPTHHIX KIUMa-
TUYECKHUX YCJIOBHI M KadecTBa Bo3ayxa. OCHOBHYIO pOJib B 3TOM UI'PaeT 03eie-
HEHUE OKPY’KaIOILEro MPOCTPAHCTBA.

O3esneHeHne yBeTMYUBAET KOJIMYECTBO IPOHUIIAEMBIX TOBEPXHOCTEH, T03BO-
JSIET CHU3UTH YPOBEHBb aTMOC(EPHBIX 3arpsiI3HEHUH, MOTIIOMAst IIyMbl, TbITb U
BpEHbIE BHIOPOCHI. 3€JI€HbIE HACAKIECHUS TAK)KE CIIOCOOCTBYIOT 3aIIUTE OTKPbI-
THIX TEPPUTOPHI OT IEPErPEBA JETOM U MOPHIBOB XOJOJAHOIO BETPA 3UMOM.

Bnaxwuan Ymepenuan Cyxan lopona

Puc. 2. Kapma 30n eénasxicnocmu Poccuu

Ha yBennuenne MUKpOKIMMATHYECKOTO KOM(pOpTa cpebl TaKKe OKa3bIBAET
BIIMSIHHE (POPMUPOBAHUE BOJIHBIX YCTPOMCTB, TEPMHUUECKUX DJIEMEHTOB, HABECOB
Y YKPBITUI OT BETPA, OCAIKOB, MPSMBIX COTHEUHBIX JIydei [5].

[Tpu coznanuu KOMGOPTHBIX YCIOBUI Ha OTKPBITBIX TOPOJICKUX TEPPUTOPHUSIX
B TEYEHHUE BCETO I0/ia YBEITUUUBACTCS MPOAOIKUTEILHOCTh U MHTEHCUBHOCTD UX
UCIIOJIb30BaHUs, CO3/IAI0TCA HEOOXOIUMBIE YCIOBHUS JJIsl pOCTa MPEANpHUSTHI B
cthepe TOproBIH, YCIIyT, a TakK)Ke 00111ee pa3BUTHE FOPOACKON IKOHOMUKH.

Jlist obecriedeHnst MUKPOKJIMMATHYE€CKOTO KOM(OPTa Ha OTKPBITHIX TEPPUTO-
pUSIX TOPOJa ObLI BBIJIETIEH CIEITYIOIUHN Psii PEKOMEHJAU:

® 3aMEHSATh 3aMOILEHHBIE TIOBEPXHOCTU HA MPOHULIAEMBIE TaM, [J€ 3TO BO3-
MOXHO | II€JI€CO00pa3Ho;

® TOBBIIIATH IJIOIIA/b 3€JIEHBIX TEPPUTOPHI;

® YCTaHaBJIMBAThH 3JEMEHTHI 3aLIUThl OT BETPOBOTO BO3JIECUCTBUS C yUYETOM
npeo0IaIaoX HallpaBiIeHUH U CUIIbI BETPA;
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® BBICAKUBATH JIEPEBBS U KYCTAPHUKU C YUETOM HEOOXOIUMOCTU OJIOKUPO-
BaHUS XOJOJHOTO BETPA, MOBBILIECHUS POBETPUBAEMOCTH TEPPUTOPUH, HHPHIIb-
Tpaluu BOJbI U JIp.;

® 1CIOJIb30BAaTh B KAPKOM KIJIMMATE 3JIEMEHThI 0J1aroyCTpONCTBA B CBETIIBIX
[[BETaX U C BBICOKOH TEIUIONPOBOJHOCTHIO, B XOJOJHOM — B TEMHBIX IIBETaX
U C HU3KOU TEIJIONPOBOJAHOCTHIO;

® JCMOJIb30BaTh 3JIEMEHTHI, JTOKAJIFHO BO3AECUCTBYIOIINE HA MUKPOKINMAT:
TEPMHUUYECKU aKTUBHBIE 3JIEMEHTHI, YKPBITUSA, Oapbepbl, BOJHBIEC SJIEMEHTHI.

B coBpemenHoil nanamapTHON cpee He0OX0IMMO OOBEIUHATh UHIUBUIY-
aJIbHOCTh, KOHLENTYaJbHOCTb, KPEAaTUBHOCTh, OPUTMHAJIBHOCTH, CIIOCOOHOCTH
MOJICTTMPOBATh MIPOCTPAHCTBO, TPAMOTHOE TEXHUYECKOE HcTioHeHne. OqHIM U3
TJIABHBIX TIOKa3aTesed obecrieueHus: KOMGOPTHOM cpeibl ocTaeTcsi Oe3omac-
HOCTb, IPUBJICKATEIBHOCTD IIPOCTPAHCTBA B COBPEMEHHOM ITOPOACKOM Cpeae, KO-
TOpasi XapakTepu3yeTcs SPKUM XYJ0KeCTBEHHBIM 00pa3oM, BBIPA3UTEIHHBIMU
KOMITO3UIMSIMU U PACTIONATAET K )KU3HEACATEIbHOCTH, OTABIXY JIFOAEH [6].

CoBpeMeHHbIE MOAXOAbl K MPOEKTUPOBAHUIO BOCIHPUHUMAIOT MPHUPOIHBIC
JarAmadThl 1 UICKyCCTBEHHO 03€JICHEHHBIE TOPOICKHUE TEPPUTOPHH KaK HHCTPY-
MEHT peryjaupoBaHus Kiaumarta. Vcrosib30BaHME TaKUX MOJIXOIOB B KYJIbType
dbopmupoBanus JaHIMadTOB MO3BOJSET CO3/1aTh MHOTO(PYHKIIMOHAIBHBIE OT-
KPBITBbIE POCTPAHCTBA rOPO/aA.

Hcxoms U3 Bcero BhIIIECKa3aHHOTO, MOKHO CJI€NIaTh CIEAYIOINN BBIBOJ: UH-
HOBAIIMOHHBIE MOAXOJbI K KyJbType (OpPMUPOBAHUS JaHAIAPTOB MO3BOJSIOT
pEelIUTh MHOTHE I'PaJOCTPOUTENbHBIE TPOOJIEMbI, GOPMUPYST TAPMOHUYHOE T'O-
POJICKOE TPOCTPAHCTBO, HEOOXOAMMOE JUIsi KOM(MOPTHON >KM3HEACATEIbHOCTH
JFOZICH, yIOBIETBOPEHHS UX MaTepUAIbHBIX U JYXOBHBIX MMOTPEOHOCTEH.

Cnucok Jureparypbl

1. Cobonesa H. JlannmadroBenenue. — Tomck : TOMCKUN MOMUTEXHUYECKUN YHUBEPCH-
tet, 2010.

2. baysp H. B., lllab6atypa JI. H. KynbTypa u Tpaauius B naHAma@THOM IPOSKTHPOBAHUU
ropoackoi cpenbl // Llennoctu u cmbicisl. — 2014, — Ne 2 (30).

3. Boponuna A. B. CoBpeMeHHBIE TIOJXO0/bI K (POPMUPOBAHUIO MPUPOJHOTO KOMILIEKCA
ropozaoB // InHOBanuu B JIaHAMA(THON apXUTEKType : MaTepraibl VI Hayd.-ipakT. KOH). —
H. Hosropona : Huxerop. roc. apxutekTyp.-cTpout. yH-T, 2010.

4. Iut™man T. O., [Ipomrynuna K. A. Konnenmus hopmMupoBaHuss MOACINA apXUTEKTYPHO-
HKOJIOTHYECKOTO MPOCTpaHCTBa // IHKeHepHO-CTpouTeNnbHbI BecTHUK [Ipukacnus. — 2019. —
Ne 4 (30). — C. 59-67.

5. Pazgporuna C. A. BnusiHMe apXUTEKTypbl Ha SMOLIMOHAJIBHOE COCTOSHHUE YEJIOBEKA
/I Im>xeHepHO-CTpouTeIbHbIN BecTHUK [Ipukacoms. — 2022. — Ne 2 (40).

6. baysp H. B., IllaGatypa JI. H. lHHOBallMOHHbBIE HANPABICHUS Pa3BUTHS T'OPOJICKOTO
nauamadgTHOTO Au3aiHa // BecTHuK UenssOMHCKON TOCyAapCTBEHHOW aKaJeMHUH KYJIbTYPBI U
uckyccrts. — 2014.

57



VK 332.8
KAUYECTBEHHBIE ITAPAMETPHI B )KUJINIIIHOM CPEJIE

C. A. Pazopozuna
Acmpaxanckuti 2ocyoapcmeennbiii
aApxXumeKmypHo-cmpoOumenbHbolil YHUgepcumem
(e. Acmpaxanwv, Poccus)

Kunuine — BaykHasg 4acTh apXUTEKTYPHOUM Cpebl ropoja, KOTOpasi OTPaXXaeT CTPYKTYpPY
yCTpoiicTBa 00111eCTBA, KYJIbTYphI U COLIMATIbHBIX CBsI3ei. [ 1o0anbHble H3MEHEHUSI TOCIIETHUX
NeCcATUIIETUH, pousonienre B Poccuu, TpeOyroT cepbe3HOro epecMoTpa KoHIenuu (op-
MUPOBAHUS TOPOACKOM, B YHACTHOCTH, KUJION cpenbl. B 3Toil cTaThe paccMaTpuBaloTCs Kaye-
CTBEHHBIC ¥ KOJIMYECTBEHHBIEC TapaMEeTPhI JKUJIOW CPEeJIbl, X B3aUMOCBSI3b MEXTy co00i. Kax-
JIBId YPOBEHB cpe/ibl OOMTaHUSI KMEET CBOM OCOOCHHOCTH. B Tabnuuax npuBoAsTCS MpUMeEphbl
CBSI3M MEXJy Ka4eCTBEHHBIMH M KOJIMYECTBCHHBIMHU MapaMeTpaMH Cpeibl oOUTaHus, Oliaro-
HPUSTHBIMH JUISl OT/IBIXA, 4 TAKXKE MEKy KaUeCTBEHHBIMU M KOJTMYECTBEHHBIMH MTapaMeTpamMu
B YCIIOBUSIX BBICOKOW ypOaHU3aIUu.

Knroueswie cnosa: sicunas cpeoa, cucmema noxazamerneti, Koau4ecmeo, Ka4ecmeo, cpeod
0bumMarnusl, NPOCMpPAHCMBE0, 00bEKM.

Housing is an important part of the architectural environment of the city, which reflects the
structure of society, culture and social ties. The global changes that have taken place in Russia
in recent decades require a serious revision of the concept of the formation of an urban, in
particular, residential environment. This article discusses the qualitative and quantitative pa-
rameters of the living environment, their relationship with each other. Each level of habitat has
its own characteristics. The tables provide examples of the relationship between qualitative and
quantitative parameters of habitats favorable for recreation, as well as the relationship between
qualitative and quantitative parameters of habitats in conditions of high urbanization.

Keywords: living environment, system of indicators, quantity, quality, habitat, space, object.

B nocnennee Bpems npu aHaIM3€ KUJIUIIHBIX IOMEIIECHUH Yallle BCEro CpaB-
HUBAIOT UX KAYECTBO.

KauecTBeHHBIE TapaMETPhI KUIMIHON Cpe/Ibl XapaKTEepU3yIOTCs crienuduye-
CKOM CYIIHOCTBIO MaT€pUaIbHO-IIPOCTPAHCTBEHHOW U XYI0KECTBEHHON CHUCTEM,
YAOBJICTBOPSIIOIIUX MaTepUaIbHBIC M TyXOBHO-ICTETUYECKUE MMOTPEOHOCTH Yeso-
BeKka, oOmecTBa. KauecTBeHHas cucTemMa MOKET OBITh OTPE/IeTICHa Yepe3 MPOCTOTY
OTJICTBHBIX DJIEMEHTOB: KWJIUIIA, OOCTYKUBAIOITUX O0BEKTOB, KOMMYHUKAITN 1
Jp. XapakTEepUCTUKA CHUCTEMBI BCELEJIO PACKPBIBAIOTCA YE€pPEe3 COBOKYITHOCTH
CBONMCTB — CYLIECTBEHHbIE U HECylIECTBEHHBIE. [lapameTphl KauecTBa OTpaxaroT
CJIO’KHbIE BHYTPEHHHUE B3aUMOCBSI3H B CUCTEME NPOCTPAHCTBEHHOM OpPraHU3aliu:

® OMNpEIEICHHBIE COAECPKAHUEM apPXUTEKTYPHO-XYJI0KECTBEHHOTO o0pa3a
YKUJIMITHON CpeJibl MOCPEICTBOM €r0 CIIOCOOHOCTH OTpa)kaTh yTUJIMTapHBIE, AC-
TETUYECKHE U DKOHOMUYECKUE KPUTEPUH, OTHOCAIIHECS K TpeOOBaHUAM, (hOpPMU-
PYIOIIUM KMU3HEHHBIN MPOLIECC HACEIICHUS,

e ormnpeensieMble XyI0KECTBEHHYI0, (DYHKIIMOHAIbHYI0, KOMMYHHUKATUBHYIO,
KOMITO3UIIMOHHYI0, KOHCTPYKTUBHO-TEXHUUECKYIO U ApyTHe (POPMbI HCKYCCTBA;
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® BO3HUKAIOIIME U3 JUAJEKTUYECKOIO0 B3aNMOOTHOUIEHUS MEXKIY COIEpXKa-
HUEeM u (OPMOH, OMPENEISIONINE SIMHCTBO apXUTEKTYPHO-XYI0)KECTBEHHOTO
o0pa3a, ero OpUriHaJIbHOCTh U T. 1.

COBOKYITHOCTh KaU€CTBEHHBIX MTAPAMETPOB KUJIOU CPeIbl MOKET ObITH BhIpa-
YKE€HA 4Yepe3 CUCTEMY €ro IMOoKa3aTeliel, KaXaas U3 KOTOPBIX OTpa)kaeT oIpeze-
JICHHYIO 4YE€PTY, CBOMCTBO, MPU3HAK €r0 MPOCTPAHCTBEHHOM opranu3anuu. Hop-
MaTHUBHBIE YPOBHU (POPMUPOBAHUS T'MOKOM U TMHAMUYECKOU CHUCTEMBI YpPE3BbI-
YallHO BaXKHBI JIJIs1 YIPABJICHHS OOLIMM MPOLIECCOM >KUIUITHOTO CTPOUTEIHCTBA.
3nech 0COOEHHO BaXXKHO HAWTHU ONTUMAJIbHOE PEIIEHUE COOTBETCTBUS MEXKY Ka-
YECTBEHHBIMU MapaMeTpaMy U UX KOJUYECTBEHHBIM BBIPAKEHUEM (YHCIIO, TIIO-
majas, 00beM | JIp.).

KaxxgoMy kauecTBY COOTBETCTBYET ONPEIEICHHOE KOJIMYECTBO U OOpaTHO.
BaxxHo, 4TO 3T0 €AMHCTBO OBUIO Pa3MYHO B PAa3HBIX TEPPUTOPUATBHBIX yCIIO-
Busix. JluddepeHmpoBaHHOE U3yUEHNE TUTIOB TEPPUTOPUATILHBIX YCIOBHUM TO-
MOTJIO OBl OTIPEJICTUTh XapAKTEPUCTUKY KaXKIOTO TUTIA PABHOBECHUS «Kauy€CTBO —
KOJIMYECTBOY» B KUIUIIHOM cpezie. BOT pe3ynbTaThl aHaJIOTMYHOTO UCCIEN0BAHUS
MISTH OCHOBHBIX THUIIOB TEPPUTOPUAIIBHBIX YCIOBUN. B IIpeacTaBiIeHHBIX CXeMax
KOJIMYECTBEHHBIE MMapaMETPhI JKHJIMIITHOM CPEJIbl OXBATHIBAIOT KAK CTETIEHb UX BE-
JIMYUHBI, TaK U CTABKHU MOCJIEIOBATEIBHOTO JTOCTUKEHHUSI, COOTBETCTBYIOT OIpe-
JIeJIeHHbIM KauecTBaMm (Tada. 1).

Tab6muna 1
Cucrema noxkasareJien,
0TPAKAKIIAS OCHOBHbIE Ka4YeCTBEHHbIE MapaMeTPhI )KIWJIbS U OKPY/KEHUsI
IlepBUYHbBIN CTAHAAPT \ Bropu4Hblii cTanaapt
BryTpeHHHe nokasarenu

n — IOTPEOHOCTH B JKUJIbE — (pyHKIMOHAIBHAS CTPYKTypa

p——
nn — oOuTareny MOMeuICHU E\T —  HUCTOPHYECKOE TEXHUYECKOEC

COOpYKEHUE

m — IIOKa3aTeJHX 10 ILIOAAH e I — (hU3MUECKOE COCTOSTHUE KOHCTPYKIIUH

HapysxHble nokaszaresu

%_' — epBUuUHas TeXHUYECKas ‘ :?/ 4 — YJOBJICTBOPCHHOCTS KWLM PafioHOM

UHPPACTPYKTYpa

<@>+% — KOMIIO3HIMOHHAs CTPYKTypa ¢ I*i $ 3(PEKTUBHOCTH UCTIOIB30BAHUS
Ha pesbede
[*i'] — DCTETUKA | m — OMOJIOTHYECKHUE KaueCcTBa
z%}. — BTOPUYHAS TEXHHYCCKAs
UHQPACTPyKTypa

— conabHast 3 (HEKTUBHOCTH
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Cnengyer NMOIYEPKHYThb, YTO 3TO €IMHCTBO MEXAY JIMYHOCTHO-KA4Y€CTBEH-
HBIMU TTapaMeTpaMU Cpebl OOMTaHUS UMEET AUaleKTUYecKuil xapakrep. M3me-
HEHUs B KOJMYECTBEHHBIX IMapaMeTpax BbILIE ONPENEIECHHOrO Ipejesia HEeHus3-
O€KHO MPUBOJAT K KaYECTBEHHBIM U3MEHEHUSIM B IIPOCTPAHCTBEHHOM OpraHu3a-
Uy cpeasl. B cBOIO odyepeb N3MEHEHUs Ka4eCTBA BBI3BIBAET Pl KOJUYECTBEH-
HbIX U3MEHCHUN.

[Ipexne Bcero Haji0 0OPaTUTh BHUMAHUE Ha PACTYIIYIO B3aUMOCBSI3b MEXKIY
YPOBHSIMH 5KM3HU JTUYHOTO OKPY>KEHHUS.

YyBCTBO MPUHAAJIEKHOCTH HEOOXOAMMO ISl ICUXOJIOTMYECKOTro 01aronoy-
4usi, KOTOPOE pa3BUBAETCS Oyarogaps OTHOUIEHUSIM C OKPY’KaloIIEe cpenou.
CrnenoBaTenbHO, YTO JTOHKHO OECIIOKOUTH ApXUTEKTOPOB U AU3aHEPOB ISl CO-
31aHUSI KOM(OPTHBIX AJIS )KU3HHU MECT, TaK 3TO NOHUMAaHUE, KaK JIIOJU U MECTO
B3aMMOJICUCTBYIOT M Kak (popMUpyeTCs CBSI3b MKy HUMHU [1].

KauecTBo KMIIbsl OKpYKAFOILIEH CPEbl BCE Yallle SABJISIETCS Pe3yJIbTaTOM OIpe-
JIETICHHOM MPOCTPAHCTBEHHOW M ropojackoil ctparernu. Oco0oe 3HaueHHE 37eCh
UMEET OCTAHOBKA MOJIUTUKH PELICHUS )KUIUITHON PoOIeMbl B CUCTEME PACUETOB.

Kaxp1il ypoBeHb cpeibl 00UTaHUsSI UMEET CBOM OCOOCHHOCTH, KOJIMUECTBEH-
HbI€ MapaMeTpbl, MO0 KOTOPHIM OIpPENEsIeTCs €ro KauecTBEHHasl creuuuka.
Ha BpIcIIEM YpOBHE OMPENENAIOTCS HEKOTOPhIE KaU€CTBEHHBIE XapaKTEPUCTHKH.
B nepunoa 60-x 1 Hauaso 70-X roJI0B 3TH €CTECTBEHHBIE OTHOLICHUS MEXKTy YPOB-
HSIMU HE KOHTpOJMpoBaiuch. IlocienoBarenbHOCTh ObLIa HapylleHa B TBOpYE-
CKOM TIpOLECCEe, OHU KOH(IMKTOBAIM Ha YPOAHHCTUYECKOM M ApXUTEKTYPHOM
ypoBHsAX. ClenoBaTeNbHO, OYEHb BAXKHOW COBPEMEHHOW TEHICHLMEU SIBIISIETCS
CTpPEMJIEHHE HApYyIIUTh €IUHCTBO MEXy YPOBHSMHU. B pesynbrare 3T0ro ObUIM
napaiesIbHO pa3paboTaHbl IPaJOCTPOUTENBHOE PEIICHUE M KpyHMHONAHEJIbHbIE
JIOMa B CIHAJbHBIX pallOHaX, JKUIIbIE WHIUBUAYAJIbHBIC JOMa (HOBBIE JKUITUIIHBIE
KBapTaJibl), KUJIbIe parioHsl (TabII. 2).

Tabmauma 2
CBs3b MeXKI1Y Ka4eCTBEHHBIMH H KOJINYECTBEHHBIMH NapaMeTPaMH Cpe/ibl 00UTAHUS

BaaronpusiTHbie 1J1M OTAbIXA B ycioBusiX BHICOKOH ypOaHU3aALUH
[lepBUYHbIE CTAHIAPTHI
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IIpooonsicenue mabauywt 2
BaaronpusiTHbie 1J1M OTAbIXA B ycioBusiX BHICOKOH ypOaHU3aALUH
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Brleyka3aHHble TEHAEHIMN BbI3BAIM KaUECTBEHHO HOBYIO TEPPUTOpPHUAIIb-
HYIO CTPaTEruio Mo Pa3BUTHUIO KUJIUIIHOM Cpepl: Bce Oosiee pemuTeabHoe Mpo-
HUKHOBEHUE BHYTPb CTPYKTYpBI, apajlieibHasi PEKOHCTPYKIIMS CYIIECTBYFOIINX
KWIbIX PaiOHOB U OIpaHUYeHHE OOLIMPHBIX TOPOACKUX pa3BuTuii. HoBblie Tep-
pPUTOpHUAJIBHBIE YCIOBHS PEKOHCTPYKIMU TPEOYIOT TaKKe HOBOTO THUMa OanaHca
MEXIY JIMYHOCTHO-KAYE€CTBEHHBIMU NTApAMETPAMHU CPEJIbl OOUTAHUS, & 3HAUUT —
KayeCTBEHHO HOBBIE CPEJICTBA €0 IOCTHKEHUSI.

Monenn «noTpeOHOCTIY, «DYHKIIUH CEMBIY, «IOMOXO03SICTBa, «COCEICTBA
YKUJIOW CPeIbl», CBA3AHHBIE C HUMU KOHIIEMIUH «YIOBJIETBOPEHUS TOTPEOHOCTEN
B KWINILIEY, «(PYHKIHUOHAIBLHON MPOTPAMMBI KIINIIA», «COLUAIBHON 00yCIIOB-
JIEHHOCTH apXUTEKTYpbl KWINLIA» U MHOTUE JIPYrHe SIBISIOTCS (PyHIaMEHTOM
apXUTEKTYPHOIO MPOEKTUPOBaHUA [2].

B cBs3U ¢ 3TUM clielyeT OTMETUTh BIMSIHUE CPeAbl OOMTaHHUS HA KYJbTYPHO-
HCTOPHYECKOE HaclIeAMe. B COLManuCTUUECKHUX YCIOBUAX MIPEBAIMPOBAIIO TBOPYE-
CTBO, HO TPH 3TOM OTCYTCTBUE TOPOJCKON KYJIbTYPbl BO MHOTUX CIIy4dasix CIiocoO-
CTBOBAJIO YHUUTOKEHHIO IIEJILIX TOPOACKUX paiioHOB. CeroHs y Hac ropasio oosee
BBIP)KECHO YBAXKECHHE K LICHHOCTSM IIPOILLIOTO.

JlanamadTHO-IPOCTPAHCTBEHHBIE CTPYKTYPBI U KIIUMAT SIBIISIFOTCS TJIABHBIMU
(dakTopamu, BIUSIOIIMMU Ha ((OPMHUPOBAHUE aPXUTEKTYPHOIO IPOCTpaHCTBA [3].

CrpemieHue K MHIUBHUIYyaJIU3alliy CBA3aHO C HOBBIM MTOAXO0A0M K OKPY’Karo-
Ieu cpene.

[IpeanprHUMAIOTCS YCIIEHIHBIE TOIBITKH COBEPIIEHCTBOBAHUS XYIOXKECTBEH-
HOM (hOpPMBI OKPYKAOLLIEH Cpeibl Uepe3 TBOPUECKOE OCBOCHUE KPYITHOMAHEIBHOTO
JoMOCTpoeHus. JIo chX MOp HEKOHTPOJIUPYEMBIN MPOLECC UHIYCTPUAIU3ALUN U
NPUMUTUBHOTO YPOBHS TUMH3ALMHU (TUH3ALKSA MOETIeH ) ObLIIM MPUYMHON 0c000ro
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000CTpeHMs TUATIEKTUYECKOTO MPOTUBOPEUMSI MEXKTy KOJIMYECTBEHHBIMU U Kaye-
CTBEHHBIMH IIapaMeTpaMHu >KWI0H cpeasl. HapymeHo Obl1o paBHOBECHE «KOJIMYE-
CTBO — KaueCTBO»: ITOCTPOEHHAs! XKWIAasi Cpella yAOBIECTBOPSET ONPEACICHHBIM KO-
JIMYECTBEHHBIM KPUTEPHAM (KOJMUYECTBY JKUJIBIX MIOMEIIEHUH, CKOPOCTH, BPEMEHHU
Y JIp.), HO COLIMAIbHO HETIOJIHOLICHHASI.

[lepexon K KOHIENIMU THUIH3ALUUU 3JEMEHTOB PAaCKpbUI BO3MOYKHOCTH OT-
KPBITOM CUCTEMBI IOCTUYb PSJa KAUECTBEHHBIX TAPAMETPOB KU3HU U OKPYKEHHUS
00BEMHO-IIPOCTPAHCTBEHHOM IUIACTUYHOCTH, MaclTada, CHIIy3Ta, MPHUCIOCO0-
JIEHHOCTb K OKPYXKaIoIlEen cperie.

IIpocTpaHCTBO KWION Cpelbl ABJISIETCS OPTAaHU3MOM, HA JUHAMUKY Pa3BUTHS
KOTOPOTO BJIMSIET MHOXKECTBO (pakTopoB. TpaauLIMOHHO B IPOLECCE TIPOEKTUPO-
BaHUs YUUTHIBAIOTCS TOJBKO YTUIMTAPHbBIE KaueCTBa CPEJIbl, & YEIOBEK BOCIIPH-
HUMAaeTCs Kak 00bEKT (PYHKIIMOHATIBHOTO MJIM COLMATBHOTO B3aUMOJIEHCTBUS, HO
3TOr0 HeaocTaTouHo. JKuias cpesia u3MeHseTcs BO BpEMEHH, a KIIOYeBBIM (pak-
TOpPOM, TPOBOLIMPYIOIIUM pa3BUTHE, sBiseTcs yenoBek. [loaToMy HEeoOXxoanmo
JaTh €My MHCTPYMEHTApHUM B3aMMOJEWUCTBUS C HEW HA YPOBHE INIAHUPOBOYHOMN
CTPYKTYpPbl U PYHKIIMOHAIBHBIX CBS3EH, TO €CTh PECYpC ISl IO3UTUBHOTO Pa3BU-
Tus. Takum 00pa3om, 4esloBeK 3aliMET CBOO HULILY B MPOIIECCE IPOEKTUPOBAHNUS,
Y CpeJla BBIMAET Ha HOBBIN YPOBEHb pa3BUTHs [4].
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CBOEOBPA3UE DJIEMEHTOB APXUTEKTYPHOM IVIACTUKH
IKVIEKTUYHBIX ®ACAAOB UHCTOPUYECKHUX OBBEKTOB
I'. ACTPAXAHU

H. IO. Puikanuna, IO. A. Azeesa
Acmpaxanckuii 20cyoapcmeeHHblll
APXUMEKMYPHO-CIMPOUMETIbHBLI YHUBEPCUMEem
(2. Acmpaxamns, Poccus)

JIyxOBHBII 00JHMK ropojia ONpeAesseTCs ero NCTOPHUECKUM HacieaueM. B Actpaxanu oHO
0oraTo ¥ yHUKaJIbHO — MPEJCTABIEHO BCEM MHOr000pa3ueM KyMeYeCKUX JOMOB U JIBOPSHCKHX
OCOOHSIKOB, TOCTUHBIX JIBOPOB, TOPTOBBIX CKJIA/IOB, HAPSITHBIX OOIIECTBEHHBIX 3IaHUN U IPOCTOP-
HBIX TUTOIIA/IEH, IIEPKBE C KOJIIOKOIBHSIMH U MeUeTsIMH. Bce oHM 00pa3yroT IENOCTHYIO apXUTEK-
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TYPHO-TPAIOCTPOUTENBHYIO CTPYKTYpPY, KOTOPYIO HEOOXOAMMO YMETh COXPAHSITh U MOJIEPHKH-
BaTh, OKPYXasi UCTOPUYECKUE COOPYKEHUS TAPMOHUPYIOLIEH ¢ HUMUA COBPEMEHHOM 3aCTPOMKOM.
J1nist aToro TpedyeTcs MpOBECTH JOMOIHUTENbHBIE TIIATEIbHbIE UCCIIeI0BaHUS 0COOEHHOCTEH ap-
XUTEKTYPHOU TUIACTHKH (DacalioB UCTOPUYECKUX OOBEKTOB Topoja AcCTpaxaHW, 3HAYUTEIbHAS
J0JI1 KOTOPBIX BBIIIOJIHCHA B TAKOM CTUJIMCTUYCCKOM HAIIPAaBJICHUH, KAK SKJICKTHUKA.

Knrwoueswie cnosa: cmunegoe nanpasnenue, IK1eKMUKd, UCHOPUIM, UCTIOpUYecKUe 30aHUs,
00beKm KYIbmypHO20 HACAEOUsl, UCOpUYecKoe Hacleoue, apXumekmyphsie 0emau.

Historical heritage determines the spiritual appearance of the city. The historical heritage of
Astrakhan is rich and unique — it is represented by all the variety of merchant houses and noble
mansions, living courtyards, commercial warehouses, elegant public buildings and spacious squares,
churches with bell towers and mosques. All of this form an integral architectural and urban planning
structure. It is necessary to be able to preserve and maintain — to surround historical buildings with
modern buildings in harmony with them. It is required to conduct additional thorough studies of the
features of the architectural plasticity of the facades of historical objects of the city of Astrakhan. A
significant part of them is made in such a stylistic direction as eclecticism.

Keywords: style direction, eclecticism, historicism, historical buildings, the object of cul-
tural heritage, historical heritage, architectural details.

AcTpaxaHb — UCTOPUYECKHM TOPOJI-KPENOCTh, OCHOBAaHHBIM B YCTbE PEKH
Bonru Bo BTopoit nosoBuHe XIII Beka [1]. 9T0 yHUKaIbHAs MO HANIOJIHEHUIO U
YAUBUTEIIbHAS 110 COXPAHHOCTU apXUTEKTYPHO-TPAJOCTPOUTENbHASI CTPYKTYpa.
3areitniuBoe yOpaHCTBO (acaloB BEpEHMI] KYINEUECKHX JIOMOB MU JABOPSIHCKUX
OCOOHSIKOB Ha TEHUCTHIX UCTOPUUECKUX YJIOUKaX U 3aJIUTHIX COJIHIIEM Habepex-
HBIX, TJI€ HEKOT[a IITyMEeJIH PUCTAHMU.

["opox ciiaBuTCs CBOEH CTapOil apXUTEKTYPOU U €€ 0COO0M, OKpaIIEHHOU Bpe-
MEHEM, BBIPA3UTEIBbHOCTHIO, CTUJIEBBIM Pa3HOOOpa3ueM M IIACTUYECKUM OoraT-
CTBOM. DTa MHOTOCJOXHasl UepapXusi, BEICTPOEHHAs BO BPEMEHU M MPOCTpaH-
CTBE, TOHYAMIIIee COMOAUYUHEHUE U €AUHCTBO CTOJIb HEMOXOXHUX APYT Ha JApyra
COCTABJISIIOLIUX JIENAI0T ACTpaxaHb COBEPIIEHHO 0COOBIM UCTOPUKO-TPAIOCTPO-
UTEIbHBIM, aPXUTEKTYPHO-XY/I0)KECTBEHHBIM SIBIICHUEM, MPECTABISIONINM
OTPOMHYIO HCTOPUUYECKYIO0, KYJIbTYPHYIO U TYPUCTUUYECKYIO IIEHHOCTD [2].

BBuny ucropudecku CIOKHUBILIETOCS TMOJOXKEHHUS ACTpaxaHU Kak ILIEHTpa
TPAH3UTHOM TOPTrOBIIM FOPO/JI BCET/IA SIBJISICSA MECTOM IEPECEUECHHS TOPTOBBIX ITy-
T€W, a TOTOMY U CMEIICHUS KYJIbTYpP, CTUJIEBBIX HAIPABICHUN U PEIICHUN KaK B
YKW3HU 00I1I€CTBA, UCKYCCTBE, TaK U apXUTEKTYpE.

ToprecTBO KyIeuecTBa U TOPrOBIU — 3TO OJ[HA U3 TJIaBHBIX MPUYHUH, Oy1aro-
napst Kotopoil B mocieanei tpetu XIX B. B apXutektype ropoaa AcTpaxaHu Bo-
LApPUJIOCh TOCTIOJCTBOM AKJIEKTUKH — CAMOM MHOTOYMCIIEHHOM cpenu ycaaed 3a-
KUTOYHBIX U CPETHUX KYMIIOB [3].

DKJIEKTUKA, XapaKTePHBIMH YepTaMU KOTOPOU SIBIsIETCS M300Uiue JIeKopa-
TUBHBIX 3JIEMEHTOB PA3JMYHBIX, pAHEE HE CMELIMBAEMBbIX CTHJIEBBIX HalpaBJe-
HUMN, TOTOJIHsIIA (pacaapl 31aHUMN TBIIIHBIMYU I€KOPATUBHBIMU JIEMEHTAMU U UH-
TEPIPETUPOBAHHBIMU HA CaMblii U3bICKAHHBIN BKYC ApXUTEKTYPHBIMH OPJACPAMHU.
B He#l coenuHsNINCh KaK POJCTBEHHBIE CTHIIM, TAaK U COBEPIICHHO Pa3JInYHbIE
JPYT OT ApyTa, BpEMEHHBIE (MCTOPU3M) U TEPPUTOPHUAIIbHBIE (3K30TU3M) OCOOEH-
HOCTH, 00pa3yIollne B CHHTE3€ BHEIIIHE MPUBJICKATEIbHOE HE3ABUCUMO OT (PYHK-
MU MOCTPOMKH Mpou3BeqeHue [4].
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OKJIEKTUYHBIN NOJAXO0 TO3BOJISLII UHTETPUPOBATh B APXUTEKTYPY CBOM CaMble
CMENbIE NPEANOYTEHUSI B CMELICHWH CTWIEH, Peanu3ysl JIMYHOE OPUTMHAIBHOE
MIPEJICTABICHUE O MPEKPACHOM, IPU 3TOM OCTaBasCh HA BOJHE MOJBI, OTINYAO-
HIEHCS B ATOT EPUO]T CAMOOBITHOCTBIO. J[J151 GOJIBIIMHCTBA U3 HUX 3TO BHIPAYKAIOCH
M30BITOYHOM IEKOPATUBHOCTHIO U 0ApOYHOMN MBIITHOCTHIO, TEM CaMbIM JlaBas BO3-
MOYHOCTb COCTOSITEIbHBIM JIFO/ISIM HATJISIIHO IEMOHCTPHPOBATH CBOE OOraTCTBO U
0OIIeCTBEHHBIN cTaTyc. ApXUTEeKTypa ¢acaioB 3JaHHA, BHIOIHIEMBIX B 3TOT Iie-
pHOJI, BMENIaeT B ce0si Bce MHOT00Opazrie MUPOBOTO XY10°KECTBEHHOTO HACTIS/IUSI.

B cBoux W3BICKaHUSAX UACAIBHOIO M300pa)KE€HHS NPEKPACHOTO 3aKa3YMKH
Y MCIIOJIHSIOIINE UX BOJIIO apxuTeKTophl, Kak K. K. lomonTosuy, I1. . Kopxun-
ckuit 1 B. b. BanpnoBckuii-Bapranek, oopamaimch K o0pazam HTaIbIHCKOTO Ma-
Jano, aHTUYHBIM (hOpMaM, MPOSIBISUIA MHTEPEC K TOTHKE, BOCTOYHOMY HCKYC-
CTBY M COBMEIIAIN UX C JPEBHEPYCCKUMU deMeHTaMHu. HeoGapoKKo A0moHs-
€TCsl HEOKJIACCULIM3MOM, HEOPEHECCAHCOM U MPUIIPABIIAETCS 0APOKKO C POKOKO.
[IpueMbl TpaMOTHOTO COBMEILEHUS 3JIEMEHTOB Pa3HOI0 IPUMEHSIIUCH KaK B pe-
nieHuu (acagos, Tak U qu3aiiHe HHTEpbEpa.

Y IuBUTENBHO, KaK, CIEAysl MOPbIBY CAMOOBITHOCTA M HUCKIIOYHUTEIBHOCTH,
LEJIBIN PSAJl ApXUTEKTYPHBIX IPOU3BEICHUM, 3aII0OJIHUBIINX UCTOPUYECKUN LIEHTP
Actpaxanu, OyAy4yu CTOJIb Pa3HbIM, CMOI' CO3/1aTh FAPMOHHUYHYIO LIEJIOCTHYIO
CTPYKTYPY [5]. DTO OTJIMYHBII NpUMeEp TOro, Kak paboTaeT IKIEKTHKA.

BaxxHbIM acieKTOM 17151 COXpaHEHUsI YHUKAIBbHOW UCTOPUYECKOU UACHTUYHOCTH
pErHoHa SIBIISIETCSl HOAPOOHOE M3yUYEeHHE UMEIOILECS B HEM UCTOPUYECKON Cpebl,
BCEro cBoeoOpa3ust Aetaieit (hacaioB 31aHNM, BO3BEJCHHBIX B TIEPUO]T DKJICKTHKH.

Jis 3TOrO0 HEOoOXOAMMO NPOAHATU3UPOBATH OOJIMK HMCTOPUYECKH LIEHHBIX
30aHUN — OOBEKTOB KYJIBTYPHOTO HACHequsl (eiepalbHOr0 U pernOHaIbHOTO 3HA-
YEHUSI — BBISIBUTH UX MIPUHAJIJICKHOCTh K SKJIEKTHUKE, ONPEACIUTh, KAKUE apXUTCK-
TYPHBIE 3JIEMEHTBI, IETAIH UCIIONIB3YIOTCS, K KAKOMY CTUJIMCTUYECKOMY HaIlpaBJie-
HUIO OHU OTHOCSITCA U KaK paboTaroT apyr ¢ ApyroM. Jlist mpoBeaeHus: 0030pHOTO
UCCIIeIOBaHMS OBLIIO BRIOPAHO HECKOJIBKO MaMSTHUKOB KJIEKTUIHON apXUTEKTYPBHI,
B yOpaHcTBe (hacaioB KOTOPBIX MCIIOJIb30BAJIACH KOMOMHAIIMKM APXUTEKTYPHBIX Jie-
Tajiei, 3aMMCTBOBAHHBIX U3 PA3IMYHBIX CTUJIEBBIX HAINIPaBJICHUH (Ta0.).

Ta0mura

IIpumepbl HCTOPUYECKUX 3AAHUM I'. ACTPaXaHU U CTHJIMCTHYECKUIH aHAIH3
110 BBISIBJICHHIO APXHTEKTYPHBIX IKJCKTHYHBIX 3JIEMEHTOB HX (hacajgos
ApXHTEKTYPHBIil 00bEeKT AHauau3

‘ ' ABTOp POEKTA: APXUTEKTOP
K. K. lomonToBu4 (puc. 1).
ApPXUTEKTYPHBIN CTUIIb: SKJIEKTHKA.
ApXUTEKTYpHBIE AIEMEHTHI: MUICTPA,
BAJIIOTA, MAacKapoH, IPEpBaHHBIN
¢dpouTOH, (acamgHas CKyJIbOTYypa, Hu-
JICHKA, KAapHU3HBIA TM0SC, KalUTelb
MOHUYECKOTO OpJepa, pO3eTKa, apXu-

-

el BONLT OKOHHOTO MPOEMa, 3aMKOBBIH
Puc. 1. lom kynya I'youna, 1897 2., KaMeHb B BHJIE MACKAapPOHA, OPHAMEHT B
apx. [{lomonmosuu K. K., dopme MeaHmpa

ya. Kpacnas Habepescnas, 7/ yn. Kyubvuuesa, 1
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IIpodondicenue mabauyol

AHaan3

APXHUTEKTYPHBbIi 00bEKT

Puc. 2. llom lllenexosa, 1880 2.,

ApXUTEKTYpHBIA  CTHUJIb:
(puc. 2).

ApXHUTEKTYpHBIC SJIEMEHTHI: (HIIeHKA
C pacCTHTENbHBIM OPHAMEHTOM, TOpPH-
30HTAJIBHBIN PYCT, 3aMKOBBII KaMeHb,
KpPOHIITEHH, TUMITAaH (POHTOHA, ICH-
TUKYJIBI (OpJAEpHBIE CYXapHWKH), Kap-
HHU3HBIM MO5C, KOJIOHHA — HOHHMYSCKHI
opAep, UMIIOCT, Ba30H

OKJICKTHKa

yn. Kpacnas Habepescnas, 45

Puc. 3. 30anue Pyccro-A308ckoeo banka,
xoney XIX 6., yn. Huxonockas, 7/
ya. Quonemosa, 12

ABTOp MPOEKTA:! apXUTEKTOP
I1. U. Kopxuuckuii, B. b. Banpgos-
ckuii-Bapranek (puc. 3).
APXUTEKTYPHBIN CTUJIb: IKJIEKTHKA.
ApPXUTEKTYpHBIE AJIEMEHTHI: MaJIbMETTA,
TUPJISIHAA, TYTThI, 3aMKOBBIM KaMEHb C
repOoM, Ba3OH, paKaJIbHBINA TUMIIaH JIyd-
KOBOTO (PpOHTOHA, Wb, (DUIICHKA,
KAPHU3HBIN MOSIC, KPOHILTENH, OKOHHBIN
nmpoeM B (GOpME CETMEHTHOM JIyYKOBOM
apK{, OKAaHTOBBIA aKpPOTEpPHUH, KapTyll,
TIpEepBaHHbIN CAHIPUK

Puc. 4. 30anue noumoso-menecpaghnoii KoHmopwi
u menegonnot cmanyuu, 1900-1903 22.,
1914-1916 ez., yn. Kuposa, 25 / yn. Yepnviuesckoeo,

ABTop mpoekra: apxurekrop A. C. Ma-
naxoBckuii, C. b. BansnoBckuii-Bapra-
HekK (puc. 4).

ApPXUTEKTYPHBIN CTUIIb: SKJICKTHKA.
ApXHUTEKTYpHBIE 3JIEMEHTBI: TOPU30H-
TaJbHBIA PYCT, pyCTOBAaHHBIE JIOTIATKH,
3aMKOBBI KaMeHb, MPOPMIBHEIN Tpe-
YTOJIbHBIN U TOJYUHUPKYJIbHBIN HAJIAY-
HUK ¢ TPOQUITUPOBAHHBIM CAHIAPUKOM,
(burypHpIi  MOAYJHOH, KapHU3HBIN
MOSIC, aHTaOJIEMEHT, JEHTUKYIBI (Op-
JIEpHBIC CYXapHUKH)

T

10/ yn. Kpacrnoeo 3namenu, 9

Puc. 5. «30anue obwecmsa 63aumuozo kpeouma,
1896 2. — nauwana XX 6.»,
ya. Dcnnanaouas, 11, yn. Typeenesa, 5

ApXUTEKTYpHBIM  CTHUJIb:
(puc. 5).

ApPXUTEKTYpHBIE 3JIEMEHTHI: PHU3AIHT,
MWISICTPBI, TOPU3OHTAIBHBIA  PYCT,
JYYKOBBIA (PPOHTOH, JAEHTHKYJBI (Op-
JIEpHBIE CyXapukH), Qpu3 C IJEMHBIM
pPacTUTENbHBIM OPHAMEHTOM, KapHM3-
HBII TI0SIC, (PUIICHKH, aTTUK C JICTHBIMU
Ba3aMH M CKYJBOTYPHOM pynmoiu, ye-
THIpEXYroJbHAs B IJIaHe OarlHs,
U C QIIIOrepoM

OKJICKTHKa
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IIpoodonxcenue madbauywl

APpPXUTEKTYPHbIH 00bEKT AHanu3
ApPXUTEKTYpHBII CTUJIb: OJKJIEKTHKA
| (puc. 6).

ApPXUTEKTYpHBIE 3JIEMEHTBI: PU3ATIUT
C aTTUKOM, NUJISICTPBI, TOPU30HTAIb-
HBI PYCT, KAPHU3 C IIOSICOM MEaHIpa,
KAHEJIMPOBAHHBIE MTAPHBIEC MUISCTPHI,
napamneTHble CTOJIOMKH, pPOKaillib ¢
pacTUTEIbHBIM OPHAMEHTOM, JIEIHAas

& < = =] CKYJIBIITYpa JbBa, MOJYILUPKYJIbHAs
Puc. 6. «Ycaovba xounozasoouuxa I1. U. Kosnosa, MepeMbIYKa C PYCTOBAHHBIM apXH-
émopas nonosuna X1X 6.», BOJILTOM, 3aMKOBEIM KaMEHb C MacKa-

yn. Habepeoicnas 1-20 Mas, 143/ POHOM B BHUJIE KEHCKOM T'OJIOBBI

ya. babywxuna, 100

[IpoBenenne nogooHOro U Oosee yriyOJIeHHOro aHaiu3a AJIEMEHTOB apXu-
TEKTYpPHOM IIJIACTUKHU (acajioB HCTOPUUECKOM 3aCTPOUKH CIEAYET CUNTATh HEOO-
XOJIMMBIM 3TallOM Kak JUIsl peCTaBPallMOHHBIX MEPONPUSITUH, TaK U JJI1 CTPOU-
TEJIHCTBA HOBBIX 00BEKTOB, BHEAPSIEMBIX B HCTOPUIECKYIO CPEy TOpojia. ITo Io-
MOKET COXPAaHUTh UCTOPUYECKUIN OONHK U JyX ACTpaxaHU Kak IEJIbHOTO UCTO-
PUKO-KYJIbTYPHOTO KOMILIEKCA. 3HAHUE 3aKOHOMEPHOCTEW HKIEKTUYHOU apXu-
TEKTYPBI TO3BOJIUT CO3AaTh KOMITO3UIIMOHHBIE MMAOJIOHBI TPU KOMITCHCAITMOHHOM
BHEJPEHUH HOBOW apXUTEKTYPHOU 3aCTPOMKHU B UCTOPUKO-KYJIBTYPHYIO CpEly.
[IpoBeneHne MoOJOOHBIX HUCCIICIOBAHUMN SIBIACTCS aKTYallbHBIM JIJI1 PErMoHa U
TpeOyeT NaIbHEHIIIEro pa3BUTHUS.
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YIK 72.04.012.8

PABPABOTKA KOHIEIIINN NHTEPBEPA
OBBEKTA KYJIBTYPHOTI'O HACJIEAUA

0. 0. Cmaposeposa
Acmpaxauckuii 20cyoapcmeeHHblil
aApXUmMeKmypHo-CmpoumeibHulil YHUGEPCUmem
(2. Acmpaxanw, Poccus)

B crarbe paccmaTpuBarOTCsI 0COOCHHOCTH MPOIECCOB PECTaBPALMK HHTEPhEPA U MPHUCIIO-
coOyieHue K HOBOW ()YHKIIMU O0BEKTa KyJIHTYPHOTO HACIEIUsl Ha pUMEpEe TMaMATHUKA apXH-
TEKTYypbl Topoja ActpaxaHu. [IpoBefeH aHaAIW3 apXUTEKTYPHBIX OCOOCHHOCTEH WHTEpbepa
TJIABHOTO JIOMA TMTAMATHUKA apXUTEKTYPhI. BBITH TakyKe MPOBECHBI apXUBHBIC U HATYPHBIC UC-
CJIEIOBaHMS, 2 HA OCHOBE TOTO MPEJCTaBICH KOHIIENTYAIbHBIN MPOEKT MHTEPhepa 00bEKTa
KYJIbTYpHOTO HacJeIusl.

Knrwoueewie cnosa: unmepvep, 00vekm KyIbmypHO20 HACIeOUs, NAMAMHUK APXUMEKMYpbl,
ycaovba, pecmaspayus, npucnocob.ietue.

The article discusses the features of the processes of interior restoration and adaptation to a
new function of a cultural heritage object using the example of an architectural monument in
the city of Astrakhan. The analysis of the architectural features of the interior of the main house
of the architectural monument was carried out. Archival and field studies of the architectural
monument were also carried out, as a result of which a conceptual design of the interior of the
cultural heritage site was presented.

Keywords: interior, object of cultural heritage, architectural monument, estate, restoration,
adaptation.

[IpoGnema coxpaHeHHs KyJIbTYPHOTO HACJIEUsl UMEET IIIMPOKOE paclpocTpa-
HeHue. ACTpaxaHb SBIISETCS CTapeWIIUM TOpPOJIOM U UMEET CTaTyC HUCTOpHUYe-
ckoro nocenenus. Ham ropon HacuuteiBaeT 6osiee 600 00BEKTOB KyJIbTYPHOTO
Hacienus. Takue oObeKThl 0OTaThl HE TOJBLKO CBOMM BHEIIHUM BUIOM, HO U BHYT-
peHHUM yOpaHCTBOM. AcCTpaxaHb SIBIISIETCS TYPUCTUYECKUM ropoaoM. s mpu-
BJI€UEHUs OOJIBIIETO KOJMYECTBA TYPUCTOB HEOOXOIMMO CO3/1aTh YCIOBUS. ACT-
paxaHCKUE MAMATHUKHA apXUTEKTYpPhl BBICTYIIAIOT B POJIM TOCTOINPUMEYATEITBHO-
CTell B TypHUCTUUYECKOM MapuipyTe ropoaa. UToObl maMATHUK ObUT MPUTOJEH AJIs
TypU3Ma, €ro IPUBOIAT B MPUTOAHOE AJis 3TOU cdepbl coctosiHue. [lamMaTHuk pe-
CTaBpUPYETCA U PHUCTIOCca0IMBaETCs Mo Heooxoaumyro Gyukmuio. [IponsseneH-
HbIE pabOThI JAIOT HE TOJIBKO HOBYIO KHU3Hb 3aHUI0, HO U MTOJIJIEPKUBAETCS CBSI3b
C IPOLUIBIM ISl COBPEMEHHOI'0 0011IeCTBA.

Yt0o0BI pacCMOTPETH MOAPOOHEE MPOIIECCHI peCTaBpaIluU U IIPUCIIOCOOJICHHUS,
ObLJI MPOBEAICH aHAINU3 MaMITHHKA apXUTEKTYpbl (herepanbHOro 3HayeHus [2]
«Ycanp0bl Anekcanapa NBanosuua ['yOruHa», KOTOPBIM pacroyiokeH B UCTOPHU-
yeckor yactu ropoja (puc. 1). Ycanpba HaxoauTCs Ha TEPPUTOPUU UCTOPHUUE-
CKOTr'0 TpajioCcTpoUuTesibHOr0 oOpazoBanus «3akyTtymbe, X VIII — nagano XX Be-
KOB» B I0KHOM YacTH kBapTana [1].
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Puc. 1. Obvexm kynomypuoco nacieous « ¥Ycaovoa A. U. I younar

B xone apxuBHBIX HCCleIOBaHUI OBUIO BBISIBJIEHO, YTO HA YPOBHE MEPBOIO
staxa B niepuoj 1898—-1900 roioB pacrnosaraivuch TOproBuie nomMenieHus (puc. 3),
MOATOMY IIPOEKTOM OBLIO MPEITI0KEHO UX BOCCTaHOBIIEHUE [S].

['aBHBIN 10M ycaapObl MPECTABISIET COOOM TPEXITAXKHOE 3/1aHUE C MOJIBa-
JoM u MaHcapaoi. [1o mpoBeneHHBIM HATYPHBIM HCCIIEIOBAHUSM OBUIHA BBITIOJN-
HEHbI 0OMEpHBIE MIIaHbI 3Taxel (puc. 2), Ha KOTOPBIX KPACHBIM MOKa3aHbl OKHA,
Ha JITaHHBI MOMEHT 3aJI0’KEHHBIC [4].

[Ipennaraercst pectaBpaiys paHee CyIIECTBYIOIIETO MapKETHOTO MOKPHITUS
noJia 31aHus (10 COXPaHUBIIUMCSI ICTOYHHKAM, a TaK)Ke 110 aHajioraMm — puc. 4),

JIEITHOTO apXUTEKTYPHOTO JAEKOpa, OMITYKaTypUBaHUE CTEH M MOKJeiKka 000eB
(o ananoram).

1
e e
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L[ b n Tl1a8 TeMoHTaNEA [
] MORTaska 3-10 ITazKa.
—— i—E NITHITaKHOTO (aRreas
A o
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} Ui OB MepHS A MAKCAPTH 1
Obvepmsdi nnan nozEaTa His -
: —
: i : .
I I . |
1, oo = ~
] ] | ( ' ' E
i I hl ] -l:i
1
I
L e T oy [ S
Tl1as AeMOHTAXA / MOHTAKA 1-TO I17aH JeMOHTaXA | MOHTAKA 2-TO
OBuepHbi m1aR 3-r0 YAk OBaepuuii mran 1-ro sTaska OBMepuuti mran 2-ro sTaka sTama STama
Puc. 2. Obmepnvie uepmedsrcu Puc. 3. [Inan oemonmasica u monmagica
nepeo2o — mpemve2o Imadxcell, MaHcapowl, nepeoco — mpemvbe20 Imadxcel
mpemuve2o u namoz20 dmaxceti NAMUIMANCHO20 haueenis ycadbobl
nAMUIMAHCHO20 ueens ycaovowl A. U. I'youna A. U. I'youna

PecraBpartiusi HanmoJabHOTO MOKPHITHUS 00YCIOBIEHA CTETUYECKUMU MTPUHITH-
aMH, UCTOPUKO-KYJIbTYPHBIMU LIEHHOCTSIMH U 0€30MacHOCTBIO JKCILTyaTalllu.
Tax, c TeyeHreM BpeMeHH, PU3NUECKUX BO3ACHCTBUI U JPYrUX MPUYUH MapKeT-
HOE TIOKPBITHE T0J1a U3HaIuBaeTcs. BeneacTBue 3Toro nanHas npodiema aenaet
OTIaCHOM JKCIUTyaTanuio nomenieHus. B rmaBHoMm nome ycaanonr A. U. ['yObuna

68



Ha BTOPOM 3Ta)€ HCIOJIb3YETCS IEPEBIHHOE MAPKETHOE MOKpbITHE. B momene-
Hun Ne 1 goMuHUpYIOIIel KOMIIO3ULIMEN Moja sBiseTcs oOpa3oBaHHas Guryp-
HBIM MapkeToM (opmMa kpecrta, oOpamiieHHas nosocamu ayoosoro mapkera. Co-
CTOAIIAS M3 YJIOKEHHBIX PsilaMy KBaJIpaToB KOMIO3UIMS OOpaMJyeHa 1o Mepu-
METpY MapaijieNIbHBIMH MOJIOCAMH MApKETHBIX JOCOK, 00pa3yIOUINX pa3IndHbIN
pucyHok. B nomenienun Ne 2 Takxke NpociaeKUBaeTcsl CIOXKHbINA y30p. [1o nepu-
METPY PacIoyiokKeHbl n300paxkeHus IBETOB U poMOoB. IlocepearHe nomenieHus
PUCYHOK nMeeT GopMy MEepEIIeTEHHOro MexX 1y coOoH mectuyronbHuka. [1o o6e
CTOpPOHBI OT JAHHOTO PUCYHKa pacronaraercs purypHslid napker B popme mnepe-
IIeTarouMXcs 38e3/ Ha kBaapare. B nomemennu Ne 3 mapkeT BBINOJIHEH U3 Te-
peIUIeTalIIErocsl MEXAY CO00M pUCYHKA B BUAE poMOa, 0OpaMIICHHOTO Tpeue-
CKHUM OpHaMeHTOM. [loMrMO pecTaBpaliiy HalOJIBHOTO MOKPBITHUS, TPEIaraeTcs
BOCCTAaHOBJICHUE apXUTEKTYPHO-JIETHOIO JAeKopa (pHc. 5), a HIMEHHO pacuHucTKa
NIOBEPXHOCTH JIEITHOTO J€KOpa OT 3arpsA3HEHUN MU CTapbIX MOKPACOK, PEMOHT
IIBOB, yTPaT U TPEIIKH JICTTHUHBI, OKpackKa JICTHOTO JIeKOopa.

Tlnam 1-rostama

Puc. 5. I[Inan pecmaspayuu
APXUMEKMYPHO-IeNHO20 0eKopa
nomonxog ycaovowl A. U. I'youna

(2naemwlil 0oM, 6MOPOL IMANC)

Puc. 4. I[Inan pecmaspayuu
HanoubHo2o nokpuimus ycaovowl A. M. I'youna
(enasmwlii 0om, 6MOPOL IMANHC)

KoHuenrtyanbHbIi TPOEKT MpeycMaTpUBaeT pa3padboTKy psiaa u300pakeHH
MOMEIICHUN 00BEKTa KYJIbTYPHOTO HACJIEAMsI C MPUCIOCOOJICHUEM MO/ HOBYIO
byHKIUIO — 00IecTBEHHYI0. PaccMOTpuM 1Mo ipoOHO TpU MOMENICHUS: 30HY T10-
CTOSIHHOM 3KCIO3UIIMU (PUC. 6), KOTOpasi MO3BOJIUT YBUAETH TO, KAK YKHUIIU KYTIIIbI;
30HY BPEMEHHOW dKCIO3UIINHU (pHUC. 7), T/Ie MOTYT IMMPOBOJUTHCS PA3TUIHBIC YaCT-
HbI€ BBICTABKH; U 30HbI pekpeannn ¢ wi-fi (puc. 8), B KOTOpOi MOKHO € MOJIb30M
MpoBeCTH Bpems [3].

30Ha OCTOSIHHOM SKCTIO3UITUH MPEyCMATPUBAET OKJICHKY CTEH OyMaKHIMH
0005IMH, C TPAAUIMOHHBIM PHUCYHKOM [IJII BPEMEHHOTO MEPHOJia MOCTPONKH
ycaan0bl. [[BeTOBOE perieHne B rofyObIX OTTEHKAX TAKXKe TPATUITMOHHO IS TOC-
TUHBIX (puc. 6). [lomenienue nenuTcs Ha pa3inyHble (YHKIIMOHATIBHBIE 30HBI: C
posiieM; o0ecHHAs, OTbIXA.
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Puc. 6. Buzyanuzayus 30Hul 3xcno3uyuu ycaovowt A. U. ['youna

30Hy pekpealuy npeajaraeTcsi peCTaBpupoBaTh, MPUAAB MOMEUIEHUIO O0JTUK
JOPEBOJIOLHUOHHOTO nepruoAa. OUUCTUTH JIETHOM JIEKOP OT KPacKU, UCKIIOYUTh
JIeTallid COBETCKOro nepuona. [lyreM BKIIOYEHHS] B UCTOPHUYECKHUM OOJIUK MHTE-
pbepa COBpeMEHHON MeOeIH CO3/1aeTCsl SKJIECKTUYHBIA UHTEPhEp, I/I€ COBPEMEH-
Hast MeOeIb He CIIOPUT C UCTOPUUECKUM yOpaHCTBOM (puc. 7).

[TomernieHue BpeMEHHOM 3KCMO3UIIMN TIPEACTABISIET COOOW MPOCTPAHCTBO C
NIEPEHOCHBIMUA MOJYJIbHBIMU CT€HJIaMU. CTEHBI OIUITYKaTypEHbl U OKpAalICHbI B
COOTBETCTBUM C aHAJIOaMU MHTEPHEPOB B JAHHOU CTWIMCTHKE. Mcnonbs3oBana
TaK)ke aHTUKBapHasi MeOenb. B KkoMHaTe coXpaHeHbl MpaMOpPHbBIE KpacHBIE 01~
OKOHHHKH, a TAK)KE BECh JICMTHOM JEKOP Ha MOTOJIKE U CTeHax (puc. &).

Puc.8. Buzyanuzayus 30mvl

BPEMEHHOL IKCNO3UYUU YCadbObL
A. U. I'youna

Puc. 7. Busyanuzayus 30Hbl pexpeayuu
ycaovowl A. U. I'youna

Takum 00pa3oM, MOKHO CAENaTh BBIBOJ, YTO KOHLIENTYaJIbHBI MPOEKT pe-
CTaBpallii MHTEphepa 00BEKTa KyJIbTYPHOTO HACIEIUS U €ro MPUCIIOCOOIEHHE K
HOBOHM (DYHKIIMM TIO3BOJISIET YBHJIETh OOJMK BHYTPEHHETO YOpaHCTBa ycaabObl,
OLIEHUTh €T0 MPHUBJIEKATEIILHOCTh U BOCTPEOOBAaHHOCTH B HacToslIee Bpems. Crie-
IyeT TaKKe OTMETHUTb, YTO pecTaBpallisl HHTEPhEepa UTPaeT JOCTATOUHO OOJIBIIYIO
POJIb B )KU3HEHHOM IMKJIE JAHHOTO 371aHusl. B pe3ynbpTrare coxpaHsercs He TOJIBKO
caM 0OBEKT KyJbTYPHOTO HacJeusl, HO M UCTOPHUS CaMOT0 37aHus U TOpOJia.
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UCTOPUS ®OPMUPOBAHUSA
OBBEKTA KYJIBTYPHOI'O HACJIEUS
«JIOM JJOXOJHBII JBOPELIKOTO A. U., 1910-1911 I'T.»

H. B. Tunseesa, I1O. B. bonosuna
Acmpaxauckuii 20cyo0apcmeeHHblil
APXUMeKmypHo-CmpoUmebHblll YHUGEPCUMem
(2. Acmpaxanw, Poccus)

B crarbe paccmaTpuBaeTcs HCTOPUUYECKOE CTAHOBICHHE O0BEKTA KYJIbTYPHOT'O HACTIEUS
«Jlom Noxomnsiii [IBoperikoro A. U., 1910-1911 rr.». Pa3zmemenne o0beKTa B HICTOPHUIECKOM
YaCTHU TOpojia ACTpaxaHu JeJlaeT €ro MPUBJIEKATEIbHBIM ISl PACCMOTPEHUS U PACKPBITHS T10-
TeHnuana. JlaHHoe 37aHue TPEICTaBIIsAeT COOOM pecype ¢ MO3UITUU UCTOPUKO-aPXUTEKTYPHOU
3acTpoiiku. IHTepec MCTOPUIECKOTO Pa3BUTHUS TEPPUTOPUN OOBEKTA MO3BOJISIET OMPEICIIUTh
aKTyaJau3auio PyHKIIMOHATBHOW MPUHAIICKHOCTH TSl JATBHEHIIINX PeCTaBPallMOHHBIX Me-
POTIPHUSATHI IO TPUCTIOCOOIJICHUIO.

Knrouegvie cnosa: oo6vexm KyibmypHo2o HACIeOus, 30anue, IMaxic, (PyHKYUOHATbHbIU NO-
menyuan, 0oMosnaoenue, 00M, UCHOPUSL.

The article examines the historical formation of the cultural heritage object "The Profitable
House of A. I. Dvoretsky, 1910-1911". The placement of the cultural heritage object in the his-
torical part of the city of Astrakhan makes it attractive for consideration and disclosure of its
potential. The object is a resource from the perspective of historical and architectural develop-
ment. The interest of the historical development of the object's territory makes it possible to de-
termine the actualization of functional accessories for further restoration measures for adaptation.

Keywords: object of cultural heritage, building, floor, functional potential, home owner-
ship, house, history.

TeppuTtopus HCTOPHUYECKOT0 LIEHTPA SIBIISIETCS 3HAYMMOM 1151 rOpoAa U TpedyeT
coxpaHeHusi. OObEKThI KyJIbTYPHOTO HACIEIUs SIBISIOTCS PECYPCOM, KOTOPBIA MO-
KET MPUBJICYb MHBECTULIMOHHBIN MIOTOK CPENCTB K ropoy. IIpu 3ToM HeoOXxoaumbl
UCCJIEIOBAaHUs, HAlpaBJICHHbIE HA ONPEAEICHUE IyTed pa3BUTHUSA (YHKIIMOHAIb-
HOT'O Ha3HAYEHUS JJIs1 IPUCTIOCOOICHUS TaHHBIX 00BEKTOB [1-2].

B xauecTBe npuBIeYEHNs MTHBECTULIUI K TAMSTHUKAM apXUTEKTYpbl BEIOpaH K
paccmotpenuto «Jlom Jloxoansiit [IBopeukoro A. M., 1910-1911 rr.» (puc. 1).
PaccmarpuBaemoe 3manue pacnionaraerca B KupoBckoMm pailioHe AcTpaxaHu, Ha
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TEPPUTOPUN TPAJAOCTPOUTENBHOTO 0OpazoBanus «llocam, KoTopoe UMeeT UCTo-
PUYECKYIO 3HAYMMOCTb ISl TOPOAa. DTO OOBEKT KyJIbTYPHOTO Hacleaus, OTHO-
CHUTCA K TaMSITHUKAM KUJIOH apXUTEKTypbl. DoOpMUpyeT yro, 00pa30BaHHbIN yiIH-
namu CeepasioBa 1 KomMmyHucTHUECKAs.

[lepBoHauanbHON OTHPABHON TOYKOM ISl MCCIETOBAHUH MO (PYHKIIMOHAb-
HOMY NOTEHIMAy NaMSTHUKA apXUTEKTYPHI SBISECTCS U3YYEHNE NCTOPUUECKOTO
CTaHOBJICHHS O0BEKTA KYJIbTYPHOI'O HACIIEAMS U €T0 TEPPUTOPHUH.

- -

Puc. 1. Cospemennoe pomo. Obwuii 6uo Ha 30anue ¢ 1020-3anadda

Hauano 3emiienonbs3oBaHus JaHHOW TeppUTOpUM HaunHaeTcs ¢ 1884 rona.

B 1884 rogy Ha BTOpOM y4acTKe YETBEPTOrO OKOJIOTKA IO yaulam boibias
HemunoBckas Ne 43 u PoxnectBeHckast No 3 3HaUMIIOCH YTIIOBOE KAMEHHOE J10-
MoBiaaenue Anabosa. [lo cocenctny, no ynuie PoxaecTBeHckas, 1, 4McInaoch
€ro ke JOMOBJIaJeHue, a o ynune bonbimas JemMunoBckas HaxoAWJIOCh TyCTO-
noposkHee mecto barupona [4].

C 1886 roma ydacrox mpuHamiexan Kanurtammae CepreeBHe AnaOOBOM,
ITOTOMCTBEHHOM MTOYETHOW IpakJIaHke. B cocTaB 1OMOBIaAEHNS BXOIWI KAMEH-
HBIW JIByX3TAXXHBIM yIJIOBOM JOM C IMPUMBIKAOIIAM C ABYX CTOPOH K HEMY Ka-
MEHHBIM OJTHOATAKHBIM KHIIBIM KOPITYCOM, TBYXAITAKHBIN 3TaKHBIN (DIIUTETb,
pacnoJsiaraBIIniiCcs BO IBOPE, e NpokuBaia cama Biagenuua [S]. B 1891 rony
OH TIEepEIIIeII €€ HACIEIHUKAM [6].

B 1902-1903 roas! BiaageabpeM 3TOrO MecTa ctajl YHHOBHUK Muxann MBa-
HoBUY HoBHKOB. B cocTaB 1oMOBiIaieHUS BXOIUIIN CIIEAYIOIINE CTPOCHHUS:

® KaMCHHBIM JIBYX3TaXHBIA YIJIOBOW JOM: HA II€PBOM J3TaK€ HAXOIUJIACh
JaBKa U CTOJISIPHASI MacTepcKasi, a Ha BTOPOM — OBbLITH KBapTUPHI,

e 110 ynuie PoXIEeCTBEHCKON YACIUIICS KAMEHHBIA OJJHOATAXKHBIA KOPITYC —
MacTepcKasi ¢ KBapTUPOM, MapuKMaxepcKasi ¢ KBapTUPOW, KypEeHb C KBapTHPOM;

® KaMEHHBIU KOPIYC B MOJTOPA 3Taka BO ABOPE: HIXKHUM AT — IpavyeyHas,
KBapTUpa ABOPHUKA, BEpXHUU — ITOJ KBAPTHUPHI [7].

Wctopus co3nanus U UCIOJIb30BaHUs 00bekTa oTHOCUTCA K 1910 rony. Bna-
JeTpLEeM ydacTka ctan Anekcanap MBanosnu J[Bopeukuid, moJlyquBIINNA pa3pe-
LICHHWE Ha MOCTPOMKY TPEXITAXKHOIO JIOMa Ha nepeceyeHnu yaul bonsmas [le-
MUJI0BCKas U PoxkiecTBEHCKasl Ha IyCTONOPOXKHEM MecTe [8].

[Toctpoiika Hauanace B 1910—1911 rogsi, Tepputopus 1930 roma npencras-
JIeHA Ha WUTIOCTpanuu (puc. 2).
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Puc. 2. Cxema ¢popmuposanus meppumopuu 6 1930-e 200v1

Jlom ObLI C LIEHTPaJIbHBIM OTOIUICHHEM, KAMEHHBIN TPEXITaKHBIN: 1BA BEPX-
HUX 3Ta)kKa 3aHUMaJId KBapTUPBI, MEPBbIN ATaXX — Mara3uH [8].

B 1912 ron nomomoBnaaenus nepeuuin Cemeny MBanoBuuy 3axapoBy: B Ka-
MEHHOM TPEXATAXKHOM JOME Ha TPETHEM U BTOPOM ATaXkaxX pacroiarajioch no Tpu
KBapTUPBI, IEPBBIN 3TaK ObLT MPUCIOCOOJICH MO ceMb MarasuHoB (puc. 3) [7].

Puc. 3. Ucmopuueckoe pomo nauana XX eexa. Obwuti 6ud Ha 30anue ¢ 1020-3anaod

ApxuTekTypa 00bEKTa NpPECTaBICHA CIOXKHOM KOHUTypaluel B IUIaHE.
APXHUTEKTYPHO-XY0KECTBEHHOE PEIICHUE 0TOOpa)KaeT CTUJIb MOJIEPH. 3JaHue
UMeeT BHYTPEHHUH JBOD, 10 TUITY «KOIoAeIy. OTINYaeTCsl XapaKTEPHOU JIJIst MO-
JIepHa aCHMMETPUYHOCTHIO (hacasioB. YTII0Bas 4acTh 3/IaHUS BbIJEICHA KPYTIIbIM
APKEpPOM, 3aBEPIIAIOIIUMCS KYIIOJIOM, Ha CEeBEpO-3amaJHOM (pacaje BBICTYIAET
NPSIMOYTOJIBHBIN PU3AJIHT.

bankoH kpyriioro spkepa umels KoBaHoe 0ankoHHoe orpaxaeHue. OkHa nep-
BOT'0 3Ta)Ka MPSIMOYTOJIbHBIE C TPANEIMEBUAHBIM 3aBEPIICHUEM, OKHA BTOPOTO U
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TPETHETO ITAKEN PEUIEHBI IFIOCKUMH U apPOYHBIMH NIEPEMBIUKAMHU. J[eKOp BHEII-
HUX CTEH 3aBEPIIAETCs IBYMS YTIOBBIMA (DPOHTOHAMH, ATTUKAMHU CO CITYXOBBIMH
OKHaMHU Y BEHYAIOIIUM OeJ0KaMEHHBIM NpOo(UIUPOBAHHBIM KapHU30M [3].

C 1918 rona 31anue nepeaHo ryoOepHATOPCKOMY OT/IeITy MECTHOTO XO3sIHCTBa
(I'OMX) [9]. Ha renepansuoM mnane ydactka 1938 roga o ynumam CeepisioBa,
39a (6b1Bmas bompmas Jlemumosckas) / Kommynuctuaeckasi, 3 (ObiBias Poxe-
CTBEHCKas1), YKa3aHO CTPOEHUE JINTEPA «A» — YIIIOBON KUPIUYHBIA TPEXITAKHBIHN
YKUAJION JIOM C BHYTPEHHUM JABOPOM U ITPOE3HOM apkoii 1o ynuie Ceepasiona [ 10].

K 2014 roxy Obuta mpou3BeneHa pectaBparius ¢hacaaoB 3MaHuUS.

B Hacrosmuii MOMEHT MEpBbIA 3TAXK MNaMATHHKA MPUCHOCOOJIEH IMOJ CIOp-
THUBHBIN 321 1 Mara3uHbl OJI€K/Ibl, @ HA BTOPOM U TPETHEM — PACIIOJIaratoTCs KBap-
TUpbL. YacTh MOMENIEHUN HAXOAUTCS B YJIOBJIETBOPUTEILHOM COCTOSIHUU, B He-
KOTOPBIX TpEOYETCsl MPOBEJECHNE PEMOHTHO-PECTABPALIMOHHBIX MEPOTIPUSITHUH.

Takum 00pa3omM, UCTOPUUYECKOE UCCIIEIOBAHKE TTOKA3aJI0, YTO B TCYCHHUE CTO-
netus 3panue «Jlom loxoansiit JIBopenkoro A. M., 1910-1911 rr.» ucnons3oBa-
JIOCh KaK MO/ KUY, TaK U MO/ 0OIIECTBEHHYIO (DYHKIMIO. DTY TEHIAEHIIUIO BO3-
MOYHO COXPaHUTh B KQUE€CTBE aIbTEPHATUBHOTO (PYHKIIMOHAJIBHOTO MOTEHIINAa
o0bekTa KyJnbTypHOro Haciuenus. [Ipu 3ToM HEOOXOIUMO JOMOITHUTEIBHOE UC-
CJIeIOBAHHE HA COOTBETCTBHE CYIIECTBYIOIIECH IMJIOIIAIU MO KUITYH (PYHKIHUIO
WU JAPyroe NoTeHIuaIbHOe (PYHKIIMOHATILHOE Ha3HAUCHUE.
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VJIK 72
PEHOBAIIUSA PEUHBIX BOK3AJIOB

JI. 3. Xakumoea
Acmpaxanckuii 2ocyoapcmeerHbll
aApXumeKmypHo-CmpoumeIbHoulil YHUGEPCUmem
(2. Acmpaxanw, Poccus)

JlanHast cTaThs MOCBALIECHA U3YUYEHHUIO MPOOJIEM PEHOBALIMH 3aCTPOUKH PEUHBIX BOK3aJIOB.
HccnenoBanue mpuMepoB COBPEMEHHON PEKOHCTPYKLUU U CTPOUTENIbCTBA PEYHBIX BOK3aJIOB
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MO3BOJISIET BBISIBUTH HECKOJIBKO ITyTeH pa3BUTHs JAHHBIX TEPPUTOPUI: KaK OOBEKTa KyJIb-
TYpHO-UCTOPUYECKON IEHHOCTH; apXUTEKTYpPHO-3CTETHUYECKYI0 HIEHTHYHOCTh; (DYHKIIHO-
HAJIbHO-TUTAHUPOBOYHYIO 3P PEKTUBHOCTD.

Knrouesvie cnosa: peunvie 60K3aivl, 2padocmpoumenbHoe eOUHCMB0, 60K3ANbL, 3pUMENbHOe
gocnpusimue, apxumexkmypHas ¢opma, eusyanvHoe nompebienue, MoOenuposanue Gopmul.

This article is devoted to the study of the problems of renovation of river station buildings.
The study of examples of modern reconstruction and construction of river stations, allows us to
identify several ways of development of these territories: as an object of cultural and historical
value; architectural and aesthetic identity; functional efficiency and planning efficiency.

Keywords: river stations, urban planning unity, railway stations, visual perception, archi-
tectural form, visual consumption, form modeling.

Pexu uzapeie ObUM BaXKHENIIMMHU TPAHCIIOPTHBIMU My TAMU. B iepuon pas-
BUTHUS TTPOMBINUICHHOCTH U cambix MacmTaOHbx ctpoek CCCP mpowucxoamiio
dbopMupoBanue peuHoro tpancmnopra. Cya0X0ACTBO aeT TOTUOK JJIsl IpUOpexK-
HOM 3aCTpOMKH, i€ O0JIBIIOE 3HAYEHUE YICISUIOCh ApXUTEKTYPHOMY OOJIMKY IO~
CTPOEK U COOPY>KEHUMN PEUHBIX BOK3JIOB [1].

[IpoeKTBI TOTO BpPEMEHU YUUTHIBAIN CIICIYIOLINE 3a0aUu:

® TOBBILIECHUE KJIacca 00CITy>KMBAaHUS [TACCAXKUPCKUX PEYHBIX CY/I0B;

® BCECE30HHOE MCIIOJb30BAHME BCEX COOPYIKEHUIN PEUHBIX BOK3aJIOB;

® APXUTEKTYPHOE E€IMHCTBO COOPYKEHHUW KOMIUIEKCOB U OPraHUYHOE BIIU-
CBIBaHUE B IPUPOJHOE OKpYyKEHHUE [2].

OOBEKTOM HCCIIEIOBAHUS SABJISIIOTCS PEUHbIE BOK3aJIbl, CYJIOBbIE CTAHIIMH.

Peunoii 6oxzan ¢ Bene

B 2005 rony lyHaiickuii kaHan B BeHe ctai HeHTpOM NPUTSHKEHUS! HHBECTH-
il B cepe pa3Butus HHPpacTpyKTypsl. [lyHail cTan 30HOH ¢ 0COOBIM MOTEH-
LMAJIOM JUUISl Pa3BUTHSI IPOCTPAHCTB JOCYTa U PEJAKCALMHA B TOPOJICKOM KOHTEK-
cTe. X0polIo IpoyMaHHbIE MEPHI TOJKHBI ObLITN MPUBECTH K €70 BO3POXKIACHHUIO.

Bena — nuHaMU4HO pa3BUBAIOIIEICS METANOJINC, 00BEKT BCEMUPHOTO HACIE-
IS, B LIEHTPE KOTOPOTO PACMOJIOKEHbI HanboJjee BaXKHbIE aIMUHUCTPATUBHbIE
yupexaeHuss ABCTpud. JlyHail IPOTSXKEHHOCTBIO OKOJIO 17 KM SIBIIIETCS BOAHOM
cBs3bt0 Bensl u bparncnasel. Beero 3a 75 MUHYT fecath pa3 B I€Hb 3TOT IIYTh
JOCTABJIAET IMACCaXXUPOB U3 IeHTpa Bensl B nenTp bpatucnasel. @opmupoBanue
3TOT0 MEXIYTOPOAHOTO COOOIIEHHS CTal0 MPEANOCHUIKON ISl OpraHU3alluu
MEXIYHAPOJIHOIO APXUTEKTYPHOIO KOHKYpCa Ha CTPOUTENICTBO CTAaHLIUM CYOB
Ha [lynaiickom kanane (puc. 1). CyznoBas ctanuus Obula OCTpOEHA B MEPUOJ
¢ 2009 no 2010 roa, B HacTosiIIee BpeMs CTaja BaXXKHbIM CPEJICTBOM IaCCaXup-
CKOT'0 COOOIIEHUs MEX Ty ropojamu [3].

[TpocTpaHcTBEeHHAs OpraHu3alysl COOPY>KEHUSI BKIIIOYAeT B ceOs Mmocaoy-
HYI0 30HY C OMJIETHBIMH KacCamH, BHICTABOYHBIE 30HBI U 30HBI MPOBEJCHUS Me-
ponpusituii, kade, pecropad. PyHKIMOHATBHOE HACKIIIEHHE O0OBEKTA PEIIAET BO-
MPOC €ro BCECE30HHOTO UCTO0JIb30BaHusl [4].

CoxpaHeHre UCTOPUYECKH PACTIOJIOKEHHOIO MECTa IMPUCTAHU, UHTErPALMS
COBPEMEHHOr0 00beMa B TEJIO CIOKUBILEHUCS 3aCTPONKU, TPOAYMaHHAas PyHKIHU-
OHAJIBHO-TUTAHUPOBOYHAS OpraHu3anus chopMupoBaiiu coopykeHue [S].
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Puc. 1. Cyoosas cmanyus 6 Bene, 06u;uﬁ 8u0

JUTMHHBIN 1 CTPOMHBIN 00BEM CyIOBOW CTaHIIUU (pUC. 2) YBEPEHHO OXBAThI-
BAET 30HY, IPUJICTAIOIIYIO K UPCY, OTpaxas JlyHalCKUi KaHaJl CBOUM Y JIMHEH-
HBIM JIM3ai{HOM, U JOMOJHUTENBHO CO3JAET MPOCTOPHYIO, 3AIUIIEHHYIO 30HY
0’KHMJIaHWS HEMOCPEACTBEHHO NeEpe]l mocaaouHoil miomankoil. C teppac, KoTo-
pBIe OKPYXarT 00BEM COOPYKEHHUS, OTKPHIBAETCS MAHOPAMHBINA BUJ Ha IpH-
OpexHy0 3acTpoiiKy. Teppachl akTUBHO HCIIONB3YIOTCS KakK JIeTHUE Kade.

——

Puc. 2. Cyoosas cmanyus 6 Bene, 6uo na meppacol

Cesepnuiii peunou 6okzan 8 Mockee

[TocTpoennsiit B 1937 rony, 3akpeitsiid B 2009 rony. B xonue 2017 rona 3aa-
HUE PEYHOTO BOK3ajla MepeJaHo B COOCTBEHHOCTh ropoaa MOCKBBI, IOCTE YEro
CTaJIi TOTOBUTH IIPOEKT €ro pectaBpaivu. PeHoBaius BkiIroyana B ceOsi peKoH-
CTPYKLIMIO HAaOEepe)KHOM, MPHUYATIOB M IUJIOMIAAW Y OCHOBHOIO 37aHM, a TaKXKe
MPUJIETAIOIIEN TAPKOBOW TEPPUTOPHH.

PeuHoMy BOK3aily BO3BpalleH CTATYC TPAHCIOPTHOTIO Y3JIa, 3/1€Ch YCTAaHOB-
JIeHBI Kacchl 1Mo mpojaxe ounetos (puc. 3). [Ipueratomyto TeppUTOpHIO HACHI-
TUWIM QyHKIHOHANbHO. B mapkE MoryT HallTH 3aHATUS U JETH, U B3pOCTbIE, C
9TOM LEJIBIO 3/1€Ch PA3MELIEHbI OIMHHAIIATD JETCKUX U CIIOPTUBHBIX IIJIOMIAOK.

[Tapk peunoro Bok3ana — 00BEKT UCTOpUUEecKoro Hacienus. [1o apxuBHBIM
JaHHBIM BOCCTAHOBJICH MJICHTUYHBINA BHJ MaBUJIbOHA aIMUHUCTpAIUH, Kade ¢
TeppacaMu U JIPyTrux 0ObEKTOB MapKOBOH aien [6].

N3roMuHKO# BOCCTAaHOBIICHUS HOBOW HAaOEpeKHOW CTalla yMEHbIIEHHAs KO-
nys KaHaja MMeHM MOCKBBI. MakeT KaHajla CO IUIF03aMHU U TIOJCBETKOU IIPOTS-
HYJICS OT JIEBOTO KOHIIAa HabepexHOU 10 Bok3asia. B mecte 3aBepiieHus MUHU-
KaHaJla BOCCO3/1aJIi MUHUATIOPHYIO KOMHIO pEYHOTO BOK3aia [6].
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Puc. 3. Cegepnuiii peunoti soxszan. Obwuil 6U0 co CMopoHbvl NapKa

Oco0oe MecTo B pEKOHCTPYKLHHU 3aHUMAJIO BOCCTAHOBIIEHUE YOpaHCTBA ca-
Moro Bok3asia. beutn otpectaBpupoBansl 24 papdoposix Omroaa (puc. 4), ykpa-
HIAIOUIME HEHTPAIbHYIO YacTh COOpykKeHHs. CKyJIbNTYpHbIE YKpalIEHUs ObUIH
BOCCO3/IaHbI 3aHOBO, TaK KaK UX HE y/1aJOCh COXPAHUTb.

Puc. 4. Cesepmuwiii peunoti soxzan. Llenmpanvras uacmo

PaccmatpuBaembie mpuMephl IOATBEPKAAIOT AKTyaTbHOCTD MPEIIOKEHHBIX
MIPUHITUTIOB Pa3BUTHUS IPUOPEIKHBIX COOPYKCHHM.

PaccmatpuBaembie TeppUTOPUHN KaK O0BEKTHI KYJIbTYPHO-UCTOPUIECKOM TIEH-
HOCTH HECYT UCTOPUYECKYIO IIEHHOCTh. COXpaHEeHUE NCTOPUUECKON CTPYKTYPHI,
BOCCTaHOBJICHHE MEPBOHAYATBHBIX (YYHKIIUIA — HACJIEINE HAIUU.

ApPXUTEKTYpPHO-3CTETUYECKAsT HICHTUYHOCTH (POPMUPYET SMOIMOHAIHLHOE
BOCTIPUSATHE CPENIbI, Pa3BUTHE TYPUCTHUCCKUX JBUKCHHUN U TPUBIICYCHIE BHUMA-
HUSI K OOBEKTY.

OyHKIMOHANBHAS CTPYKTYpa — MHTETPAIUS B CIIOKUBIIIEECS TOPOICKOE TIPO-
CTPaHCTBO COBPEMEHHBIX CUCTEM (HYHKIIMOHUPOBAHHMSI BABIXACT HOBYIO KU3HD B
UCTOpUYECKHE 00BEKThl. MHOTOOOpa3re PyHKIMM AeTaeT COOpYKEHUE MPUBJIe-
KaTeJbHBIM JIJI PA3HBIX KaTErOPUi HACEICHUs U Ou3Heca.

[TnanupoBouHas 3PHEeKTUBHOCTh — CO3AaHUE CPEIbl OE30MacHON U UHTYH-
TUBHO TMOHSATHOW CpeJibl, TAET BO3MOXKHOCTh TAPMOHUYHON HABUTAIIUU BHYTPHU
MPOCKTUPYEMBIX CHCTEM.

PenoBaius JaHHBIX TEPPUTOPUIA 11O BHIIIETIEPEUNCICHHBIM MPUHIIUIIAM T103-
BOJISIET TOBBIIATE APKOHOMHYECKYIO PEHTAOEIbHOCTh TEPPUTOPUM, CO3/1aBast
MPEANOCHUIKM NHBECTUPOBAHUS B UX PA3BUTHE.
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K. A. lllapamo, P. H. Mycaeg
Acmpaxanckuii 2ocyoapcmeenHbli
aApXuUmeKmypHo-cmpoumebHblil YHugepcumem
(2. Acmpaxanw, Poccus)

B craThe onuchIBalOTCS OCHOBHBIE KOHIIEMIIMH, METO/IbI pa3pabOTKU U CUHTE3 UMMEPCHB-
HOW BU3yaJIM3allUM B apXUTEKType U au3aiiHe. KoHuenTyanbHble MPEATIOKEHUS TEXHOIOTHH
«JIOITOJIHEHHOW pPEaJbHOCTH» PacCMAaTPUBAIOTCS B MPOLECCE pealn3alluy IUIAHUPOBAHUSA, CO-
3/IaHUS] MHTEPAKTUBHOTO TOPOJIa, TM3aifHa, My3€€B U BBICTABOK, HHTEPbEpa U JPYTruX 00JIacTe.
OO6cyx/1a10TCsl COBPEMEHHbIE MOJIX0Abl M BO3MOXKHOCTU YIyULIEHHUS TOTO, Kak (hOpMUPOBATH
(Gu3MUeCKyI0 1 BUPTYAIBbHYIO Cpely, OKpY Kalollee 4eI0BeKa.

Knroueswie cnoea: cmewiannas peanbHocms, 8UpMYanvHas peaibHOCMb, 0ONOIHEHHAs pe-
AnbHOCMb, UHMEPAKMUBHBLL 20PO0, UMMEPCUBHOCHIb.

The article describes the basic concepts, development methods and synthesis of immersive
visualization in architecture and design. The conceptual proposals of augmented reality technol-
ogy are considered in the process of planning, creating an interactive city, design, museums and
exhibitions, interior design and other areas. Modern approaches and possibilities for improving
how to form the physical and virtual environment surrounding a person are discussed.

Keywords: mixed reality, virtual reality, augmented reality, interactive city, immersiveness.

Ha nanHbBII MOMEHT CYIIECTBYIOT Pa3jIMYHbIE BAPUAHTHI B3AMMOJAEHCTBUS C UM-
MEpPCUBHOM cpenoii. B pe3ynbrare pa3pabOoTKH MOSBISIFOTCS HOBBIE HIMMEPCHBHBIE
METO/IbI 00TIIEHHS B IM(POBOM MTPOCTPaHCTBE. B Takmx 061acTsIX, Kak TOMOTHEHHAS
(AR), Bupryansnas (VR) u cmemannas peamsHoctd (MR) Teneps ecth O0JbIION
noteHuuan s pa3Butus [ 1]. CeHCopHBIE SKpaHbl UCIOJIB3YIOTCS B MOOUJIBHBIX TE-
nedoHax, aBTOMOOUJISIX, UTPOBBIX KOHCOJISIX U T. T1. [2].

C xaxxapIM roJIoM Bce 0ouibliie ¥ 00Jiblie 001acTeil YenoBeuecKou )KM3HU CTa-
HOBSITCSI HHTETPUPOBAHHBIMU WJIM YaCTUYHO 3aTPOHYTHIMU: HayKa, pa3BJICUCHUS,
oOpa3oBaHue, CTPOUTENBCTBO, UCKYCCTBO, MEIUIIMHA, TU3aliH, UCCIEIOBAHUS U
MHOTroe€ Jipyroe. TeM He MeHee AT TeXHOJIOTUY HAaXOASATCsl Ha HaYalbHOUM CTaauu
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CBOETO Pa3BUTHS, IOCKOJIBKY Y MOJI30BATEIIEH JI0 CUX MOP HET YETKOTO MOHUMA-
HUS BceX (PyHKUUH, 4TOOBI MPAaBUIBLHO C HUMH pabOTaTh, HO €CTh U OCO3HAHUE
MPEAOCTaBISIEMbIX BO3MOKHOCTEM.

NMmMepcust — 3T0 METO/, 4eJIOBEYECKOTO BOCTIPUATHSI MUPA, HAUUHAIOIIUIICS C
MEPBBIX AKCIIEPUMEHTOB MO UCKYCCTBEHHON BU3yalIU3allUd OKPYKAIOIIEH Cpeibl
(nns uaTEpdEiicoB). Ycnex nepBoil UMMEPCUBHOMN CpeJibl 3aBUCUT OT UHIUBUTY-
aJIbHOTO CO3HAHUS JUISI TOTO, YTOOBI HAKATUIUBATD U TIEPEOCMBICTMBATH CEHCOPHBIN
OTBIT, U TENepb 3TO O0jee TOYHBIA MHCTPYMEHT I Mepe3arpy3Ku CO3HAHUS U
paclIupeHus ero noreHnuana [3].

[Tox UMMEPCUBHOCTBIO MPEAJIAraeTcsi MOHUMATh JIO0YI0 TEXHUKY, KOTOopas
MOYET BbI3bIBaTh WJUIKO3UH, «BTSTUBAHMS BHYTPbY» IYTEM MOTPYKEHUS, UCKYC-
CTBEHHYIO PEaTbHOCTh (HaIpuMep, )KUBOIKCH, (PHIIBM, CIICHUYECKOE JACHCTBUE),
WJUTIO3UIO TOTO, YTO HET TPAHULIBI MEXY PEalbHbIM U UMUTUPYEMBIM: TO €CTh
CO37aTh «HEOOBATHOE MPOCTPAHCTBO MJIH MPOCTPAHCTBO O€3 BPEMEHI.

[IpOEKTUPOBIIUK UMMEPCUBHOUN CpeAbl — «HHKEHEpP ONbITa» (JABUKEHUE
OT «BHPTYaJbHOCTH» K «HEWpo-»: Habmonenne b. Maccymu). OcHOBHBIE 3a-
Jladyd — BBICTPAUBaTh PEaTUCTUYHbBIC CLEHAPHUU, NPOAYMbIBATH CUCTEMY BHU3Y-
aJbHBIX U TAKTWJIBHBIX MEPEKIIOUEHUN, OPEAETATh MPUEMIIEMYIO CTEIIEHb BO3-
JNEUCTBUS HA 3PUTEJIS.

K oObekTam okpy»Karomiei cpeibl MoAIepKUBaeTCsl OaJaHe MEXIy MOorpyKe-
HUEM U NIOTEPEN YyBCTBA PeaIbHOCTH. HOBBIE SMOLIMOHANIbHBIE BU3YaAJIbHBIE TPAK-
TUKHU JJOJDKHBI 3aTparuBaTh BCE MPUHIIUIIBI TyXOBHOU M (PU3MUYECKON 11ETIOCTHOCTH
YeJI0OBEKA, IPUHUMAs BO BHUMAHUE BUJT YPOBHEN CEHCOPHO-AMOLIMOHANBHOM CBSI3H
MEXTy YEJIOBEKOM U OKPY KaIolIeH cpefon (TaKTHIIbHBIN, CTPYKTYPHBIN) [4].

[lepen au3zaitHepaMu M apXUTEKTOPAMH CTOUT OTPOMHAsI M HETIPOCTas 3a7aya.
[To cyTH, pacmmupeHHas pPeaabHOCTh IPECTABIICT COO0M HOBBIM MHpP, KOTOPBIM
HYXHO CO371aBaTh W JOMOMHATh. [[1s co3nanust ya0O0HOTO TOPOACKOTO MPOCTpaH-
CTBa C MPUMEHEHUEM CMEIIaHHOW WM TOTIOJTHEHHOW PeaTbHOCTH MOTPeOyeTC s Tie-
PCOCMBICIIUTD CYIIECTBYIOINIYIO CUTYAIHMIO YIIHIIL, 3IaHUI 1 pacaioB 31aHUI, MaJIbIX
apXUTEeKTypHBIX Gopm. Tak Kak OHM JOTIOTHUTEIHHO Oy Iy T COAEPkKATh B ceOe apy-
T'YI0, BUPTyaJIbHYIO HH(OPMAIIHIO O MECTE, CO3/1aBasi MHTEPAKTUBHBINA ropon [3, 5].

AKTyaJIbHa JOTIOJHEHHAS! PEAIbHOCTD JIJIl CUCTEMbI HABUTallUA B TOPOJICKOM
cpene. MoxHO NOBBICUTH 3()(PEKTUBHOCTh BEIOPAHHOTO MapIIpyTa, 100aBUB B pe-
albHbIN BUJ AR-371€MEHTBI: TEKCTOBYIO MH(POPMAIUIO O COOPYKEHUH, HA3BAHUE
YJIMLIBI U IOMOB, PaCCTOSIHUE JI0 MyHKTA Ha3HaueHus1. [1o100HbIe cCCTEMBI MOTYT
VMMETh Pa3IuYHbIE CLEHAPUU IPUMEHEHUS IS MEMIEX0I0B U TpaHcHopTa [6].

[Ipy co3maHMy MPOEKTOB, BUPTYalbHAS PEAIBHOCTH IMO3BOJIMT apXUTEKTOpaM
U Ju3aifHepaM JIeTaJlbHEE MPOAYyMbIBATH CBOKO IUIAHMPOBKY U PACIIONIOKEHUE HA
MECTHOCTH. ITOT CIIOCO0 PEATMCTUYHOTO COYETAHUSI TPEXMEPHBIX apXUTEKTYPHBIX
Mozesiel U TPOEKTOB ¢ (PU3MYECKON CPeIoi MOXKET CO3AaTh 0ojiee MOHATHOE Mpo-
CTPAHCTBO 1711 IJTAHUPOBILIMKOB, aPXUTEKTOPOB, KUTENIEH U IPYTUX 3aUHTEPECOBAH-
HBIX CTOPOH, YTOOBI MEPEOCMBICTUTH Oymytryro cpeay. [lorpyxkasce B mudpoBoe
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MPOCTPAHCTBO, OHU CMOTYT MOJHOLEHHO OLIEHWUTh MPOCTPAHCTBEHHBIE U ILIAHUPO-
BOYHBIE PEIICHUS HHTEPAKTUBHOTO TOPO/IA, TOHATH KaK BLIOPAHHBIE TEKCTYPhI MaTe-
pHAJIOB, IIBETA U CTPYKTYPHBIC AJIEMEHTHI OY/IyT B3aHMOICHCTBOBATh MEXTy COOOM.
JlaHHBIEC TEXHOJIOTHH OYIyT TAaK)KE IPUMEHUMBI U JJTS TPOAAXKH HEIBUYKUMOCTH, TaK
KaK KJIMEHT B MIOJTHOM MEpE CMOXKET YBUJIETh MOKYNAEMYIO UM KBapTUpy [7].

Texnonoruu VR pasBuBarotcs B cepe passieuenuid. Hampumep, My3eu ctpe-
MSITCSI IOHECTH MHGOPMAIIHIO 10 IIMPOKOTO KPyTa JII0/IeH, MOKa3aTh KOJJIEKIIUHU KaK
MOXKHO OoJibiiert ayautopuu [8]. VR — OTIWYHBIA MHCTPYMEHT JUIS TIOBBIIIICHUS
oxsaTta. [ToaTomy Te, KTO He MOXET MO3BOJIUTH CeO€ MOE3/IKY B PEATIbHYO JIOKAIIHIO,
MOJIy4atOT BO3MOYKHOCTh TMO3HAKOMHUTBCSI CO CTAPUHHBIMHM MaMSITHUKamMu. Yare
Bcero 360-rpagycHasi CbeMKa UCIIONb3YETCS [T CO3/1aHUS BUPTYAJIbHBIX TYPOB, T€
COOOIIAI0TCS MOIPOOHOCTH BBHICTABKU KaK MOXKHO TOYHEE U JCIICBIIE.

TexHonorus BUPTyaJIbHOW PEaTbHOCTH MOJPa3yMEBAET MOJTHOE NOTPYKEHUE
B BUPTYaJIbHBIA MUP, U30JIUPYS BAC OT peaibHOro Mupa. MeHHo nmo3tomy 3ava-
CTYIO UCIIOJIB3YIOTCS IIJIEMBI, KOTOPBIE JTUIIAIOT CIIOCOOHOCTH 3pUTEIILHOTO BOC-
MPUSATUS CYHIECTBYIOIIETO MPOCTPAHCTBA; HAYIIIHUKU U IPYTUE YCTPOICTBA, CIO-
coOcTByrOmMe yeriieHuo a3 pexra morpyxenus [9].

B nanHoMm cnmyvae nuzailiHep CO3Ja€T BUPTYalbHYIO MPEAMETHO-IIPOCTPAH-
CTBEHHYIO CpPEY, B KOTOPYIO BOBJIEKAET YEJIOBEKA-TI0JIb30BATENSA, ONIEPUPYS BO3-
MO>KHBIMU 00pa3amMu 00BEKTOB, aCCOLMAIMSIMU U NIpe/ICTaBlieHuaMU. B oTianune
OT peXHccepckoil paboTel B KMHEMaTorpade, B KOTOpPOH CO3/1aeTcs OnpeieieH-
Has ClLIEHa, IPU MPOEKTUPOBAHUU NPOCTpaHCTBA B VR Hy»HO B MOJpOOHOCTSIX
pa3pabaThiBaTh MOJIHOLUEHHYIO JIOKaluio. «J/lu3aitHepsl Trne-To mocepeauHe
MeXAy KuHeMaTorpadoM W JUTEpATypoil; Mbl TMPEJOCTABISIEM BU3YaJbHBIC
MOCXaJIKH, HO 3pUTEJIb BCE PABHO JOJDKEH MPEJICTABUTh MUP, KOTOPOMY TIPUHA/-
JeXaT 0OBEKThI AM3aiiHa, — €T0 MOJUTHYECKYI0 M JyXOBHYIO CHCTEMY, oOIIe-
CTBEHHBIC OTHOIIICHUS U Haeoioruio» [10].

B cBoto ouepens, «JIOMOJIHEHHAS] PeaTbHOCTHY — TO HAJIIOKEHUE UHTEpde-
PEHITNH, TO €CTh rpadUIECKOro KOHTEHTA MOBEPX CYIIECTBYIOMIETO (PU3UIECKOTO
Mupa. B 1aHHOM ciydae B peKUME PeajbHOIO BPEMEHHU B 3pUTEIBHOE MOJIE UH-
Terpupyrorcsa unsle qanubie (2D—-3D-00bekThl, aHuMaIuM, TEKCTOBask HHGOpMa-
s U T. 1.). XoTs B AR cyuiecTByeT pa3inyHas JuHaMuKa paboTbl, B OCHOBHOM
BCE CBOJIUTCI K TOMY, YTO BC€ OOBEKTHI IOTIOJHEHHON PEaNbHOCTU CBSI3aHBI C
o0bekTamMu B (hu3ndeckom mupe [7].

[IpuBs3kamMu MOTYT OBITH Pa3IUYHbIE MapKEPbl — U300PAKEHHUS], TOTOTHUIIBI,
dboTorpaduu, 3ByKu; BO BpeMsl CKAHUPOBAHUS PACIIO3HAIOTCS BEPTUKAIIbHbBIE U
TOPU30HTAIBHBIE MIIOCKOCTH.

CMeniaHHy10 peajibHOCTh 4YacTO OIIMO0YHO MPUHUMAIOT 3a JOTIOJHEHHYI0, HO
y HE€ €CTh HECKOJIbKO YHUKAIBLHBIX 0COOCHHOCTEH. TepMuH «CMenTanHas peajb-
HOCTb)» CUHTE3UPYET BO3MOKHOCTH JIONOJTHEHHON PEaibHOCTH, B3aUMOCHCTBHE
B peaJIbHOM MHUPE U WJUTFO3UIO TOTO, YTO OOBEKTHI PACIIOIOKEHBI B TOM K€ MPO-
CTPAHCTBE, UTO U MOJIb30BATEIIb.
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Taxkum oOpazoM, mUQPPOBBIE 0OBEKTHI MPHUOOPETAIOT CIIOCOOHOCTH B3aMMO-
JIEHCTBOBATH B (pr3mdeckom Mupe. B To jxe Bpemst moceniaemMbiii 00bEKT KOHCTPY-
UpYyeT, TUIAHUPYET U Pacrio3HaeT GakTHUeCKuil (PU3NYeCcKuii, 9TOOBI TPABUIIHHO
BIIHCATH ITU(DPOBOIT 0OBEKT B OKpYKArOIIyI0 cpeny. Kak u B moOoM npyrom Ture
JOTIOJTHEHHOUW PEaIbHOCTH, ISl paOOThl B CMEIIAHHOW PEaTbHOCTH TPEOYIOTCS
pa3iiMyHbIe YCTPOUCTBA: CMApT(OHBI, MJIAHIIEThI, OUKH.

JlononHeHHas peanbHOCTh 00J7a/1a€T OIPOMHBIM MOTEHIIMAJIOM M OTKPBIBAET
JIOTIOTHUTEIbHBIE BOBMOKHOCTH JIJISl YITyUIIEHUs] padO0Thl apXUTEKTOPOB U JU3ai-
HEPOB, peajn3aluy KOHILENIUNA B HHPOPMAIIMOHHOM MpocTpaHCcTBe. PasHoobpa-
31€ KaHPOB, pa3paboTKa TEXHUYECKUX CPEJCTB JJIsi B3aUMOJEWUCTBUSA, HOBU3HA
HAIPABJICHUS TAKXKE MPUBJIEKAIOT MOJIb30BATEICH.

Her npo6nemMbl eAMHOTO CTHIIMCTUYECKOTO PEIICHUS, MOPAJTLHBIX M ACTETHYE-
CKHX aCIleKTOB, HO peaju3allis MHTETPAIMA B TOPOJICKYIO Cpely HE pacKphITa.
Bo3moxkHo, B 6nmxkaiiieM Oy TyiieM pa3BuTHE MU(PPOBOTO MPOCTPAHCTBA CHIILHO
MOBJIUSIET HA BOCTIPUSATHE PEATLHOTO MUPa, TIOITOMY 3Ta TeMa TpeOyeT OOITUpPHBIX
VCCIIEOBAHUM.
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YK 69

COBPEMEHHBIE APXUTEKTYPHBIE OFBEKTBI
B UCTOPUUYECKOM 3ACTPOMKE I'. ACTPAXAHHU

H. A. Hlapamo, /I. A. baukeesa
Acmpaxanckuii 20cyoapcmeerHblll
APXUMeKmypHO-CIMpOUMEIbHbLL YHUBEPCUMent
(2. Acmpaxanw, Poccus)

[IpobnemaTrka cOXpaHEHUS! UCTOPUKO-KYIBTYPHON CPEIbl KaK OTHON U3 BAKHEHIINX 3a1a4
SIBJIICTCSl HAaNOOJIee aKTyalIbHOM B OBICTpOpa3BUBAIOIIEMCsI COBpeMeHHOM obrectBe. [Iporpec-
CUBHBIN U MOJEpPHU3UPOBAHHbIN FOPOA MIPEAIONAracT pa3BUTHUE UM CO3/1aHUE KAUECTBEHHO HO-
BOU apXHUTEKTYPHO-TPAAOCTPOUTENBHOMN Cpebl. ITO BIICYET 32 COOOH MOSBICHUE COBPEMEHHBIX
00BEKTOB, COOPYKEHUH U 37]aHUH, 3a4acTyl0 IUCCOHMPYIOIIUX C UCTOPHUYECKH CIIOKUBILECHCS
1 YK€ CYIIECTBYIOIIEH BU3YAITBHON COCTABIISIFOIICH CTPYKTYpPBI ropojaa. TekcT paboThl 1 U3yde-
HHE TEMBbI HAaIlPaBJICHBI Ha MOUCK ITyTEH U METOJI0B PEIICHHs POOIEMbl COXPAHEHHUS Ay TEHTHY-
HOCTH MCTOPUKO-KYJIBTYPHOM Cpelibl, a TaKKEe €€ LIEJJOCTHOCTH IPU BO3BEIACHUM B HEW COBpE-
MEHHBIX MHOTO3TAKHBIX 3/1aHHUI B 00IIIEM, U, B YaCTHOCTH, B TOPOJie ACTpaxaHH.

Knroueswvie cnosa: ucmopuko-KyiomypHas cpeod, yeloCmHOCMb Cpeobl, 8bICOMHbIU pee-
JIamenm, OUCCOHUPYIOWULl 00veKm.

The problem of preserving the historical and cultural environment as one of the most im-
portant tasks is the most relevant in a rapidly developing modern society. A progressive and mod-
ernized city involves the development or creation of a qualitatively new architectural and urban
environment. This entails the appearance of modern facilities, structures and buildings, often dis-
cordant with the historically established and already existing visual component of the city struc-
ture. The text of the work and the study of the topic are aimed at solving the problem of preserving
the integrity and authenticity of the historical and cultural environment during the construction of
modern multi-storey buildings in it in general, and, in particular, in the city of Astrakhan.

Keywords: historical and cultural environment, integrity of the environment, high-rise reg-
ulations, discordant object.

CTpeMUTENBHBIN POCT TOPOJOB B COBOKYIMHOCTH C Pa3BUTHEM CTPOUTEIBHBIX
TEXHOJIOTUH HEM30EKHO BIICUET 3a COOOM Psifl TPaIOCTPOUTENLHBIX TIPOOIIEM, OTHOM
U3 KOTOPBIX SBJIIETCSA BOIIPOC Pa3MELICHUsI TEPPUTOPUN IO 3aCTPOMKY B CTPYK-
Type ropoja. HecooTBeTcTBIE HOBOBBICTPOCHHBIX 3/IaHUM, COOPYKEHHIA, 0OBEKTOB
C CYLIECTBYIOLIMM, HCTOPUYECKU CIIOKUBIIMMCS apXUTEKTYPHO-TPAJOCTPOUTEIIb-
HBIM IIPOCTPAHCTBOM SIPKO BBIPAYKAETCS B II0JIHOM yTpaTe ayTeHTUYHOCTH, HECOIJIa-
COBaHHOCTH U TUCCOHUPOBAHUH BU3YAJILHOTO BOCIIPUATHS CHITy3THOCTH TOPO/JIA.

AHaJIN3 COBPEMEHHOW MHOTO3TaKHOM 3aCTPOMKH B MAJIOATAKHOW UCTOPUYE-
CKOM CpeJie O3BOJISIET 3aKI0YUTh CIEAYIOINIEE: MPEBBIIIEHHNE MAKCUMAJIBHO J10-
IIYCTUMOM BBICOTBI, KaK U CPEAHEN BBICOTHOCTH OKPYKAKOIIEHW 3aCTPOUKH, HECO-
MHEHHO, SIBJISIETCA IpyObIM HapyILIEHUEM MacIliTada apXUTEKTYPHOTO KOHTEKCTa
UCTOPUYECKUX palloHOB ropoja. laHHyro mpobieMy MOXKHO pacCMOTpETh Ha
npumepe Jodoro ropoaa Poccuu, Tak kak 6oratasi UICTOpUS CTPaHbI MOpa3zyMe-
BACT HAIMYMUE PA3BUTON apXUTEKTYPbI, UMEIOIIEH CBOM HEITOBTOPUMBIN MOYEPK,
YHUKJIBHBIM M YATAEMBINA CTUJIb, KOTOPBIA B CBOK OUEPENb CIYKUT BU3UTHOU
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KapToukoil. /[t Gonee moapoOHOro n3ydeHus mpoOIeMaTUKH KOHKPETHO B J1aH-
HOM CJly4yae BbIOpaH ropoJ AcTpaxaHa.

KoH(mKT HOBOI 3aCTPOMKHU CO CIIOKHUBIICHCS apXUTEKTYPHO-UCTOPUICCKOM
cpenoit 0003HauMIICs B MOCIEBOEHHOE BpeMsi, B MEPHO] MHTEHCUBHOTO CTPOU-
TEJNbCTBA U PEKOHCTPYKIIMOHHBIX paboT. B Hauane 60-X roJJ0B NpoILIOro Beka B
VCTOPUYECKH CIIOKUBLIEHCS Cpelie TOPOJa Ha4al0Ch CTPOUTEILCTBO BBICOTHBIX
31aHui. Pe3kuii ckauok MHOTOATaKHOTO CTPOUTEIHCTBA ObLT 00YCIIOBIIEH YBEIHU-
YEHWEM YHUCJIEHHOCTU HACEJIEHUs, CTOMMOCTH 3€MEJIbHBIX YYaCTKOB, a TAKKE
OIPAHUYEHHOCTBIO TOPOJACKUX TeppuUTOpUM. [loMHMO yCTOMYMBOU TEHAECHLMHU
OCBOEHHSI HOBBIX TOPOJCKHX ILIOMIAAEH, 3TO ITPUBEIIO K MOBBIIIEHHUIO IIJIOTHOCTH
3aCTPOMKH M YBEIIMYEHHUIO OOIIE BBICOTHOCTH UCTOPUUYECKHUX LIEHTPOB, & TAKKe
K TAKUM SIBJICHUAM, KaK:

e HapyIIEHUE I'PAHUL] KKPACHOU JIMHUW 3aCTPOMKHU;

® CIIOPHBIE MOMEHTBHI IUIACTUKA M BH3yalla BHEIIHETO BHUAA COOPYKEHUU,
rpaHuYyalIuX UICTOPUYECKUX U COBPEMEHHBIX 3[1aHUN;

® HEecOOJIOIEHNE TMPHUHIIUIIOB «COMACIITAOHOCTU» U «COMOJYMHEHHOCTH
apXUTEKTYPHBIX OOBEKTOB B CUCTEME UCTOPUUECKOM 3aCTPOUKHU.

BrienepeurcneHuble GakTopbl — 3TO NPOSIBICHHUE MTPOOIEMbI COBPEMEHHOM
MHOT'O3TaKHOU apXUTEKTYPBI B YCIOBUSAX UCTOPUUECKON 3aCTPOUKU. BOJIbIIMH-
CTBO (pacaoB NOPEBOIIOLMOHHBIX 3/1aHUH B OCHOBHOM OTPECTaBPUPOBAHBI
TOJILKO B TOM YacTH, I/I€ pacroJlaratoTcsi BaXKHbIE KIIFOUEBblE OOBEKTHI rOpoaa
a100 Mara3uHbl, O(pHUCHl PANIUYHBIX NPEANPUATANR U YACTHBIX COOCTBEHHHUKOB.
[IpexxHre NPUHLHUIBI IPOCKTUPOBAHUS, KOTJA APXUTEKTOpP CTapajiCcsi BIUCATH
CBOU COOPYKEHUS B OKPYKAIOLIYI CpeAy M AEHUCTBOBANI IIPU 3TOM TAKTUYHO,
OCMOTPHUTEINIBHO, TOMOTAJIM COXPAHATh U MOAJAEPKUBATh TAPMOHUIO B CYILIECTBY-
o1l 3acTpoiike. B HemaBHee BpeMs CTaia BBIABIATHCS MpoOjieMa U3JIUIIHEH
WHMBUAY AJIA3ALNNA APXUTEKTYPbL, HA IEPEIHAN IIJIaH CTaBATCS JIMYHBIE ITPEIIO-
YTEHUS APXUTEKTOPA, UTO 3aTPAaruBaeT BOMPOCHI NPO(heCCUOHATBLHOM ATUKU U 00-
Pa30BaHHOCTH CaMHMX ApXUTEKTOPOB. He3HaHue COBpEMEHHBIMM I'PaJOCTPOUTE-
JISIMU UCTOPHUH TOPOIOB, OCOOCHHOCTEH pa3BUTHS X MPOCTPAHCTBEHHOMN CPEIBI,
UTHOPUPOBAHHUE «CaMOOBITHOCTI U UJIEHTU(UKALMOHHBIX PU3HAKOB, OTHOIIIE-
HUE K TOPOJy KaK K SKCIIEPUMEHTAIBHOM IIIOIIAIKE U BOSMOKHOCTH YAOBJIETBO-
peHUst COOCTBEHHBIX aMOMIIUNA — OJIHA U3 IVIABHBIX MPUYHMH HBIHEIIHEr0 KpU3Kca
APXUTEKTYPHO-UCTOPUYECKOMN CPEIBI.

Hacyminoit npoGiemoii Takxke sIBJISIeTCS OTCYTCTBUE HA/IEKHOTO 3aKOHOAATENb-
CTBa U MOAJEPKKH OpraHaMu BJIacTu B chepe rpagocTpouTenscTsa. B HacTosiee
BpeMsl, UCXOJs W3 HAOMIOIEHUH, B TOpoJe ACTpaxaHd MUMEIOT MECTO KOMMepue-
CKU, YyTUINTapHBIN MOAXO/bI K PEUICHUIO Tpo0IeM B 00JIACTH TPaIOCTPOUTEIb-
CTBA U pa3MelICHHE JEI0OBOr0O LIEHTPA ropojia B €ro HCTOPUYECKOM LIEHTPE. ITO CTa-
HOBUTCSI BIIOJIHE BO3MOYKHBIM U3-3a OTCYTCTBUS HOPMATHBHO-3aKOHOIATEIbHBIX aK-
TOB WM MPaBHUJ 3aCTPOMKH MCTOPHUUYECKOTO LEHTPA, OCHOBBIBAIOIIUXCS HA O(QUIIM-
JIBHO JIEKJIAPUPOBAHHOM HCTOPHUKO-aPXUTEKTYPHOM OIIOPHOM IUIAHE TOPOAa.
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AcTpaxaHb NpeaCTaBiIseT co00il OoraTrblii Ha MCTOPUYECKHE 3JIaHUS U IIO-
CTpOMKHU ropoJ. B uncrie campix sipkux: AcTpaxaHCKH KpemJyib, OOMIINE XPaMOB,
LIEPKBEW, MEUYETEN; CKBEPOB, ITAPKOB U CaJI0B; 3HAUYUTEIILHOE KOJIMYECTBO KyIleye-
CKHX JIOMOB U yca1e0. 13 COBOKYITHOCTH BCEX 3TUX apXUTEKTYPHBIX OOBEKTOB CKJIa-
JIBIBAETCSI CHITY3T FOPOJA, U MOCKOJIbKY B apXUTEKTYPHOM CPEE 3TO HEOTHEMIIEMBII
Y TIOCTOSIHHBIN 3JIEMEHT MaHOpaMbl, 0€3 HEro HEMBICIMMO TOPOACKOE MPOCTpaH-
ctBO. ['oponckas cucrema ActpaxaHu pocia, MOTJIoMas MPUIIETAIOIIUE JEPEBHA U
ceJia, OCBaMBasi HOBBIE XOJIMbI, UCCIENYs PEKUMBI PEK, BbICTpaUBasi HOBBIM JIaH/I-
madt Teppuropuu. MHOMOKpaTHOCTh ATUX MPOLIECCOB OINpeaeniaa pa3sHooOpasue
(YHKIMOHAJILHOW OPraHM3aluu U PA3HOPOAHOCTb IUTAHUPOBKH 3aCTporku [1].

B nocnegnue gecsatunerus ActpaxaHb HaXOQUTCsS B (ha3e akKTUBHOTO CTPOU-
TEJIbCTBA. APXUTEKTYPHO-CTPOUTEIIBHYIO IESTEIIBHOCTD B HCTOPUYECKOM LIEHTPE
ropoJia TPyIHO OXapaKTEepU30BaTh OJHO3HAYHO: IIPH TOM, YTO 3aCTPOMKA OCHOB-
HBIX LEHTPAJIBHBIX YJIWIl HE MpeTeprea KapAuHAIbHBIX U3MEHEHUH, 3a HUCKIIIO-
YEHUEM BHEJPEHMS HEKOTOPBIX AUCCOHUPYIOLIUX COOPYKEHUI, KBapTaJIbHAS 3a-
CTpOiiKa MpUJIEraroIIyX yJIUI KapAUHAIBHO U3MEHUIACh 110 MAacIITaOHOCTH, UC-
TOPUKO-KYJIbTYPHOM U Xy10)KECTBEHHOH LIEJI0CTHOCTH, CUITY3THOCTHU U 001Iei ee
BBICOTHOCTHU. K nprMepy, BO3BEEHUE psAZIa BBICOTHBIX U 3aHUMAOIINX HEMAIYIO
TJIOIIAb, KUITBIX KOMILIEKCOB.

B uenom ncropuyeckast 3aCTporka LIEHTPAILHOTO paiOHA MpETEPIesia HEKO-
TOpPbIE HETaTUBHBIE U3MEHEHHUS 32 CUET BHEAPECHHS B HEE OOBEKTOB TUCCOHUPY-
IOIIEH 3aCTpPOUKH. {1 TaKMX 3MaHUN XapaKTepHa HU3Kas CTENEHb IPaOCTPOU-
TEJIBHOTO0, (PYHKIIMOHAIBLHOTO U XYJ0’KECTBEHHOTO COOTBETCTBUS CTATyCy TEPPH-
TOPHUH, APXUTEKTYPHOMY XapaKTePy UCTOPUUECKON CPEbl U OTCYTCTBUE MPEEM-
CTBEHHOCTH TPaJULUI IIPU UX CTPOUTEIILCTBE B HCTOPUYECKOM LIEHTPE.

C yuyeToM HEOOXOAMMOCTH Pa3BUTHUS ApPXUTEKTYPHOM T'OPOJCKON Cpebl
CJIO)KHO OLICHUTb BHEJIPEHHE HOBOIO OOBEKTA B CIOXKMBILIYIOCS HCTOPUUYECKYIO
3aCTPOMKY C TOUKM 3pEHHS] TApMOHUYHOCTH. B KOHTEKCTE MpOOJEeMbI, OllEHKa
BO3HMKHOBEHUSI COBPEMEHHBIX 3/IaHUI U KOMIUIEKCOB B ICTOPUYECKOM Cpese MO-
KET OBbITh OCYIIECTBJICHA C MO3ULHUHU COLMAIBHO-DKOHOMHUYECKUX U apXUTEK-
TYpPHO-TPaJIOCTPOUTEIBHBIX (DAKTOPOB C aKILIECHTOM Ha COXPAaHEHUE apXUTEKTYyp-
HOM MHJMBUAYAJILHOCTU MecTa [2].

OaHUM U3 APKUX TPUMEPOB AUCCOHUPYIOUINX 0OBEKTOB B TOPOJie ACTpaxaHu
ABJIAETCS. ACTpaxaHCKUI TOCYyAapCTBEHHBIN Te€aTp Onephl U Oasera. 31aHue pac-
MOJIOKEHO Ha yauie MaKkcakoBOM M MOCTPOEHO B «IICEBAOPYCCKOMY CTHUIIE, Te-
PEKIIMKAsACHh IBETOBOM FrAMMOM U apXUTEKTYPHBIM BUJIOM C ACTPaXaHCKUM KpeM-
neM. BeicoTa 31aHus U CpeiHss BBICOTHOCTh OKPY KAIOIIEH 3aCTPOUKHU JOBOJIBHO
SBHO JMCCOHUPYET U HapyLIAET )KMBOIMCHOCTD U KPAacOTy TeaTpa, He TOBOPS YK
O PE30HAaHCE BHEIIHErO0 BOCHPUATHS KAPTHUHBI APXUTEKTYPHOM Cpeabl JaHHOU
TEPPUTOPHUU B LEJIOM: «beTOKaMEHHBIN KPACUBBIN Te€AaTp, MOKHO aK€ CKa3aTh
HOBasl BU3UTHAs KapTO4YKa TOPOJA, 4 BOKPYT pa3pyxa, Cepbl€ IPSI3HBIE I0May, —
OTKJIMKAIOTCSI )KUTEJIM caMoro ropoja (puc. 1, 2).
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Puc. 1. Qomogurcayuu kpamrxozo 0630pa 30anuil,
okpyacarouux Acmpaxanckuii meamp onepul u 6arema no yi. Mapuu Makcaxosotu

g

Puc. 2. ®omogurcayuu 30anuii no ynuyam Axademuxa Koponesa u Kommynucmuuecxas

BbiBox 0 auMcrapMOHMYHOM BOCHPHMSITHHM BUAA ACTpPaxaHCKOro TocCylap-
CTBEHHOT'O TeaTpa OIlepbl U OajieTa U OKPYXalOUMX €ro 3JaHud U MOCTPOEK
HarpaimuBaeTcsi caMm coOoil. [lomypaspyiieHHbIe KyINEeuecKHue JI0Ma, «HOBBIM
MOCT», OCTEKJICHHBIE IUINTOYHBIE COOPYKEHHS, MATUITAKHBIEC KUJIbIE IOMA —
pa3pylIaloT apXUTEKTYPHOE BOCIIPUSATUE KPACOTHI TeaTpa MO0 ke TaKoil pe3KHii
KOHTPACT AaeT 3p(PeKT HUIIEThI U HEOIAaronpHusITHOTO OKpyxkeHus. Bee atu dax-
TOPBI BKYTIE€ pa3pylIatoT 00bEMHO-IIPOCTPAHCTBEHHBIE CBA3H.

Pacimpsist rpaHuLibl aHaIM3a TEPPUTOPUH U IBUTASICH IIPH 3TOM B CTOPOHY ACT-
PaxaHCKOro aBTO- U 5KEJIE3HOJOPOKHOIO BOK3AJIOB, MOXKHO 3aMETUTh aHAJIOTUYHYIO
CUTYyallMIO JMCTapMOHUU 3acTpoilku. OOLIECTBEHHbIE 3aHUs, MPEICTAaBICHHbIC
TOPrOBBIMU LIEHTPAMH, 3JaHUSMH CAMUX BOK3aJI0B, TOCTUHHUIIAMU, MHOKECTBOM KO-
(peeH, CTOJIOBBIX, U1 KOTOPBIX XapaKTEpHbl KPYITHOMACIUTAOHBIE KOMIIO3HULIMY,
KPYIIHBIE IUIOLIAIN OCTEKJIEHHSI, 00OIMIIOBKA ITISTHLEBBIMU M MAaTOBBIMU (hacaTHbIMU
HaHESIMUA, MOHOXPOMHBIE KOJIOPUCTUUECKUE pEIIeHHUs. MacCUBHOCTh TaKMX 37a-
HUI1 B COBOKYITHOCTHU C UX TEPPUTOPHUATIBHBIM PACIOJIOKEHUEM B 3aCTPOMKE HE CO-
OTBETCTBYIOT MacIITa0y ¥ MacIITaOHOCTH MaJIOATAKHON UCTOPUIECKON 3aCTPONKH
HEHTPAJIbHBIX YJHII, MIPEICTABICHHBIX COBETCKUMH MSATUATAXKHBIMH JKUJIBIMU JI0-
MaMH ¥ HEKOTOPBIMH KYIIE€YECKMMH ITOCTPOMKAMH. JTO HETAaTUBHO OTPA’KaeTCsl Ha
BOCIIPUSITHH Y OLIEHKE LIEJIOCTHOCTH NCTOPUKO-KYJIBTYPHOU CPEJIBL.

PaccmMoTpeB HEKOTOpbIE TPUMEPBI TUCTAPMOHUYHBIX COBPEMEHHBIX OOBEKTOB
CTPOUTEINIBCTBA B FOPOJIE, WILTIOCTPUPYIOIIMX PA3JIMYHBIE CTENIEHU UX BIUSHUS Ha
BOCIPUATHE LIETOCTHOCTH U @y TEHTUYHOCTH CPEJIbI, MOYKHO 3aKIIFOYUTh, YTO HOBAsI
KUJIask 3aCTPOMKa Topo/ia 3a4acTyl0 BHeMaclITabHa U AUCCOHUPYET C UCTOpUYE-
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ckoil. HeoOXoquMo yuuThIBaTH apXUTEKTYPHbIE M TPaJOCTPOMTENIbHBIC Mapa-
METPBI COBPEMEHHBIX MHOT'O3TAKHBIX 3JaHUM IPU PA3MEIICHUU B HCTOPUIECKOM
apXUTEKTYpPHOM KOHTEKCTE, KOTOPBIE CIIOCOOCTBYIOT MUHUMU3AIIUU CTEICHU JIHUC-
COHUPOBAHMS: PACIOJIOKEHUE HA YYACTKE OTHOCUTENIBHO KPACHBIX JIMHUM YJIULL,
3PUTEIILHOE BOCIIPUATUE BHYTPUKBAPTAIBLHOM 3aCTPOMKH C OTKPBITBIX TOPOACKHUX
IIPOCTPAHCTB, CIOKHOCTh KOMMIO3UIMK (pacagoB. HemManoBakHbIM Takke sIBISI-
€TCSl BKJIIOUEHNE HAIMOHAIBHBIX, YHUKAJIbHBIX MOTHUBOB, Y30POB U IIPUEMOB IIPH
POEKTUPOBAHUU U MIPOAYMBIBAHUH JIEKOPA, BHEIIHETO yOpaHCTBA JIsl TOAYEPKU-
BaHUs ayTEHTUYHOCTU ropojia, COXpaHss 00pa3 0 HEM LEIOCTHBIM U SIBHBIM. DTH
napamMeTpbl HE SBJISIOTCS CBOErO poAa OTPAaHUYEHUSIMA B COBPEMEHHOM apXHUTEK-
Type, TaK KaK HampasJieHbl HA 0000IIEHNE KOMITO3ULIMOHHBIX PUEMOB B Pa3Iny-
HBIX apXUTEKTYPHO-CTWINCTUYECKUX HAIIPABIICHUSAX.
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YCJI0BUSA HPUMEHEHUA MAKETHOTI'O METO/IA
B NIPOLHECCE TIPOEKTUPOBAHUA

B. B. Ajpunozenosa
Acmpaxauckuii 20cyoapcmeeHHblil
aApxXumeKmypHo-CmpoumebHoulil YHUGEPCUmem
(2. Acmpaxanw, Poccus)

B KkoHTeKcTe aKTyallbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS COBPEMEHHOIO TOpoja BO-
IIPOCHI METO/I0B MPOEKTUPOBAHUS 3aHUMAIOT KIIF0UeBOe MecTo. Ponb MakeTa B mmporiecce npo-
EKTUPOBaHMS HACTOJIBKO BEJIMKA U 3HAUUTEINIbHA, YTO 0€3 MaKeTUPOBaHMsI HEBO3MOXKHO HATyp-
HOE€ BOCTIPUSITHE 0OBEMHO-TIPOCTPAHCTBEHHON KOMITO3UIIUU KaK JUIsl apXUTEKTOPOB-/IH3aiiHe-
POB, TaK M JUIsI KOHEUHOTO MOTpeOuTeNns. 3a1a4l COXpaHEHUs] MaKETHO-MOJEIIEHOTO METOoa
ABJISIFOTCS UCKITFOUNTEIBbHO 3HAYUMBIMU B IPOEKTHON JAESITENIBHOCTA. MakeT MO3BOJISIET JOCTH-
raTb BBICOKOTO KauecTBa M 3()()EKTUBHOCTU MPOEKTHBIX PEIICHHN, 3HAUUTEIILHO COKPAIIaTh
CPOKH U CTOUMOCTH CTPOUTEIHCTBA, YIIYUIIATh SKCILUTyaTallUI0 MPOEKTUPYEMBIX OOBEKTOB.

Knroueegwte cnosa: maxem, oOveMHoOe MaKemuposanue, MaKemHo-mo0eabHblll Memoo.

In the current topical problems of the modern development of the city, the issues of diag-
nostics are established as a key place. The role of the layout in development is so great and
significant that without layout it is impossible to have a natural perception of the volume-spatial
composition for both architects-designers and the end user. The tasks of the exemplary-model
method are extremely significant in project activities. The mock-up makes it possible to achieve
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a high assessment of the quality and significance of design solutions, reduce the scale and cost
of construction, and increase the likelihood of predictable objects.
Keywords: layout, volumetric prototyping, layout-modeling method.

Bocrpusitue 00beMHO-IIPOCTPAHCTBEHHONM KOMIO3UIIMU POCKTUPYEMBIX
3JJaHUW U COOPYKEHHI HA YEPTEKE CYILIECTBEHHO OTINYAETCS OT BOCIPHUSITHS I10-
CTPOEHHOT'0 00BEKTA (TO €CTh HATYPHOTO BOCTIPUATHS). Y CTpaHEHHUE 3TOTO CEPh-
€3HOI0 HEJ0CTaTKa JOCTUTaeTCs IyTEM BHEAPEHHUS B TPAKTUKY TPOCKTUPOBAHUS
MaKETHOr0 MeTo/1a. MaKeTHO-MOJENbHBIA METOJ] PACCMATPUBAETCS KaK CPEJCTBO
JUISl YITYUIIEHUs] KauecTBa MPOEKTHOM JOKYMEHTAMU U KaK WILTIOCTpauus Ipo-
€KTa, OCHOBHOM BHJI TPOEKTHOIO MaTepHaa.

OpHa 13 Ir1aBHBIX 33724 MAKETUPOBAHUS — IPUBEACHUE COAEPKaHUS TPOEKT-
HOM IOKYMEHTAllMU B TOJIHOE COOTBETCTBHE C TPEOOBAHUSIMU U BO3MOXKHOCTAMHU
cTpouTenabcTBa. HecMoTpst Ha OOJBIIYIO HATJIAIHOCTh MaKeTa, OH HE MOXET IMOJ-
HOCTBIO 3aMEHUTH MPOEKTHYIO TOKYMEHTAlIUI0, pa3padaTbiBaeMyto rpaduuecKum
crioco6oMm. B To ke BpeMsi MakeT CylIeCTBEHHO BJIMSIET HA COCTABIICHUE pa3iny-
HBIX BapUAHTOB MPOEKTA, KAUECTBEHHBIM aHAJIN3 U OLEHKY MPUHATHIX pEHICHUH.
Ha npoexTHy0 AOKYMEHTALMIO BO3JIAraloT pojb Nepegadyr Bced MHGOpMaLu
O MPUHATHIX PENICHUIX B rpadudeckom Buae [1].

O PexTUBHOCTh MPUMEHEHUS 00BEMHOTO MAaKETUPOBAHUS MOXET OBITH J10-
CTUTHYTa ITyTeM YJIyUIlIEeHUS KauyeCTBa MPOEKTHBIX PEIICHU, COKpaIeHus: 00bemMa
IPOEKTHOM JTOKYMEHTAllMU M CPOKOB pa3pabOTKH; CTOMMOCTU U TPYAOEMKOCTH
CTPOUTEIBHO-MOHTAKHBIX padOT U CPOKOB BBITOJIHEHUS; PACXOA0B, CBI3aHHBIX C
DKCIUTyaTalMeN 3alPOCKTUPOBAHHBIX U ITOCTPOEHHBIX 30aHUN U COOPYKEHUU; CO-
BEPILIEHCTBOBAHUS CaMOTr'0 MPOLEcCa MAKETUPOBAHUS; YIIYUILIEHUS! Ka4yecTBa MO/I-
TOTOBKH apXUTEKTYPHO-CTPOUTEIBHBIX KaJPOB.

Crnenyer noguepkHyTh, 4TO 3((HEKTUBHOCTh OOBEMHOIO MAKETHUPOBAHHMS J0-
CTUTaeTCsl HE 33 CUET COKPAILIEHUS] CTOMMOCTH IPOEKTUpOBaHMsl. OCHOBHOM SKOHO-
MUYECKU 3(D(PEKT TOCTUTAETCS OT BHEIPEHUS MAKETHOTO METO/IA B IPOLIECCE CTPO-
UTENIBCTBA U OKCIUTyaTAllMK paHEee 3alPOCKTUPOBAHHBIX 3/1aHMH. TaK B IMOJIHON Mepe
BBISIBILIIOTCSL IPEUMYLIECTBA HOBBIX IPOEKTHBIX PELICHUM, IPUHATHIA B IIPOLIECCE
MaKeTHUPOBaHMS, MHOTOBAPHAHTHON X MpopaboTKy Ha MakeTe. Kpome Toro, omnpe-
JICJICHHBIE TPEUMYIIECTBA JOCTUTAKOTCS MIPU YCKOPEHUH W TOBBIIICHUHA KauecTBa
o0y4YeHHs Ha MaKeTax KaJ[poB apXUTEKTOPOB-IM3aiHEPOB U CTpoUTeENei [2].

MHOTOJIETHUI OIBIT MPUMEHEHUSI MAKETHOTO METO/Ia 1a€T BO3MOXKHOCTH 00-
jee moJIpoOHO PACCMOTPETH T€ MPEUMYIIECTBA B MOBBIIIEHUU Y (HEKTUBHOCTH U
YIY4YLIEHUS] Ka4eCTBA MPOEKTOB, KOTOPBIE OTKPBIBAKOTCS MEPE] NPOCKTUPOBIIU-
KaMU MpY BHEAPEHUH 00bEMHOT0 MAaKETUPOBAHUSA Ha TPAKTUKY UX paOOTHI. JIMK-
BUJIALlMs OLIMOOK, CBA3aHHBIX C B3aHMMOYBSA3KON PazIMYHBIX YacTEl MPOEKTOB,
JIOCTUIaeTCs 3a CUET MPEJOCTABICHUS PEAbHOW BO3MOXKHOCTH JJI1 OJTHOBPEMEH-
HOM KOMIUIEKCHON pabOThI HaJl MAKETOM MPOESKTUPOBIINKOB, pa3padaThIBAIOIINX
BCE OCHOBHBIE YAaCTH MPOEKTA.
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CoueraHre HarasAHOCTH U TPOCTOTHI IOHUMAHUS TEXHUYECKOTO COJIEPKAHUS
MakeTa, KOTOPbI BOCIIPOM3BOAUT COBMEIIEHHOE MPOCTPAHCTBEHHOE H300paxke-
HUE U B3aMHOE PaCIOJIOKEHUE KOHCTPYKIUI, 000pyI0BaHUS U UX YacTell B Ipu-
BBIUHBIX JJIS1 YEJIOBEUECKOTO BOCTIPUATHUS (POpPMax, 0OECIIEUMBACT MPAKTUUECKYIO
BO3MOKHOCTB OBICTPO OOHAPYKUTh JIOMYIIEHHBIE OIIMOKH BU3yalbHO [3].

CoxpaiieHre 00beMa MPOEKTHOM TOKYMEHTAINH, TOCTUTaEMOE MPU BHEAPEHUU
00BEMHOI0 MAaKETUPOBAHMSI, — BaYKHAS MPEANOCHUIKA 111 yMEHBIIECHHS TPYI0EMKO-
CTH MIPOEKTUPOBAHUS. ITO CO3/IAET PEATBbHYIO BO3MOKHOCTh YBEIMUYEHHS OOIIEro
0o0beMa MPOEKTHBIX paboT JJIs BO3pACTAIOIINX 00BEMOB CTPOUTENILCTBA O€3 YBEIH-
YeHUs (U AaXKe C HEKOTOPBIM COKPALIEHUEM ) YUCIIEHHOCTH Pa0OTHUKOB MPOEKTHOM
OpraHu3alvu. BoJbIIyIO MOJIb3y MPUHOCUT U MCIIOJIb30BAaHUE MAKETOB B MEPHO
AKCIUTyaTalyy 3/1aHUI U COOPYKEHUH, BBINIOJIHEHUS! PEKOHCTPYKLIMY U NIEPETUIaHNU-
poBKH. MakeT nmomoraet mpoeKTUPOBIIUKAM MIPABUIBLHO TIOJJ00paTh MeOeIb U 000-
pyJ0oBaHHE pabOUYMX MECT, BBIOPAaTh PALlMOHAIBHOE IBETOBOE PELICHHUE 1JIs1 OKPACKU
NOMELIEHUH, PEIIUTh BOIIPOCHI 3KCTEPhEPA U MHTEPHEPA, O3ECIICHEHUS IPOU3BOI-
CTBEHHBIX IOMEIIEHUH U T. 1. MaKeTHbIM METOJT HAaXOAUT Bce 00siee aKTUBHOE MPH-
MeHeHue. [lepeoBble ITPOEKTHBIE OpraHu3alyy, JUINTEIBHOE BPEMS MCIIOJNIB3YIO-
e 00bEeMHOE MAaKETUPOBAHHUE B NMPAKTUKE CBOEH PabOThl, MHOIO BHUMAaHUS Y/ie-
JSIFOT COBEPIIEHCTBOBAHHUIO CaMOT0 MPOIEcca MaKeTUPOBaHUs. B HUX yxe He J0-
BOJICTBYIOTCS JIOCTUTHYTBIM, a UILYT MYTU NPEOJOJEHHS IPUUYHUH, MPENSTCTBYIO-
IUX IIMPOKOMY Y TIOJTHOLIEHHOMY BHEJIPEHHUIO HOBOTO MeToza [4].

Komnieke meponpusTuii, HaIpaBIEHHBIX HA COBEPIIECHCTBOBAHKUE MPOLECCA
MaKETHUPOBaHHUsI, UIMEET CBOEH 1IeJIbI0 MOBBIIIEHNE 3()PPEKTUBHOCTH U KauecTBa
MaKETHBIX padOT 3a CUET COKPAILIEHUSI UX CTOUMOCTU U TPYJOEMKOCTH, pa3jese-
HUS TPyJa B CaMOM Iporecce. Bonpocsl, pemaeMble IpH 3TOM, OXBaThIBAIOT BCE
orepanum, BXOJSAIME B KOMIUIEKC MAaKETHBIX pa0OT, HAUMHAs OT U3TOTOBJICHUS
OTJIEIbHBIX MOJIENIEH U 2JIEMEHTOB, 3aKAHUYMBAsi MOHTAKOM MaKeTa.

[IpermymiecTBa MAaKETHOIO METOJIa B COBPEMEHHOM €T0 COCTOSIHUU JAJIEKO
HE MCcUepraHbl, 1 UMEETCS MHOTO PE3EPBOB €r0 COBEPILIEHCTBOBAHUS, UCIIOJIB30-
BaHUE KOTOPBIX 00ECIEUUT 3HAUYUTEIBHOE MOBBIILIEHUE YPPEKTUBHOCTH U Kaue-
CTBa HAa 3TOM Ba)KHOM Y4YacTKe pabOThl IPOEKTHBIX opraHu3zanuii. [jig noacuera
IKOHOMUYECKON IPPEKTUBHOCTH M YIyUIICHUS] KaUYECTBEHHBIX XapaKTEPUCTHUK
pe3yabTaTOB PabOTHI TPU MPOEKTUPOBAHUU OOBEMHBIX MAKETOB B IIPAKTHKE MPO-
€KTUPOBAHUS, CTPOUTENBCTBA M IKCILTyaTallMM 3JaHUA U COOPYKEHUU MOTYT
OBITh MCIOJIb30BaHbl JICHCTBYIOIIME U METOJUYECKHE MATEpHUAIIbl, PEKOMEHAA-
IIUH, a TaKXKe MyOJuKaluy, Kacarluecss METOAUKH onpeaeneHus 3¢pHeKTUBHO-
CTM OT BHEIPEHHSI MEPOINPUATHUN IO COBEPILICHCTBOBAHUIO TpPyAa HPHUMEHH-
TENBbHO K YCJIOBUSIM IIPOEKTHBIX OpraHu3anuil. B ymydmenun kadecta moaro-
TOBKU apXUTEKTYPHO-CTPOUTEIBHBIX KaJIpOB MAKETHBIA METOJ UTPAET BAKHYIO
poiib [5]. OnHa U3 BaXKHEWIINX 3a/1a4, pEIIaeMbIX C [IOMOILBIO MAaKETUPOBAHHUS, —
pa3BUTHE Y CTYI€HTOB HAaBBIKOB 00bEMHO-IIPOCTPAHCTBEHHOI'O MbILILIEHUS. O0b-
€MHO€ MAaKETUPOBAHUE JAENACT MPOLECC U3YUYECHUS METOJIUKH apXUTEKTYpHOTO
MPOECKTUPOBAHUS 00JIe€ TPEAMETHBIM, CTUMYJIUPYET TBOPUECKYIO IEATEIbHOCTD,
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JaeT BO3MOKHOCTh BHJIETh MPOEKTUPYEMBIl OOBEKT C Pa3lIMYHBIX TOYEK, YTO B
3HAYUTEIBHOMN CTENIEHH YCKOPSET MpoIecc 00yueHus. TeopeTnyecKkue u NpaKTu-
YEeCKHUE 3aHATHS CO CTYACHTaMHU M YUaIIUMUCS 11eJ1IeCO00pa3HO MPOBOIUTH B CIIe-
UaIbHON Jab0paTopuu, Ii€ OHU HETIOCPEICTBEHHO CBOMMHU PyKaMU IO PYKO-
BOJICTBOM OIIBITHOT'O MacTe€pa MOTYT BBIIIOJIHUTh JAHHBIE UM 3a/IaHHSI B MaKeTe
CO00pa3HO CBOMM TBOPUYECKHUM 3aMBICIIAM.

B kauecTBe mMarepuanoB AJisi U3TOTOBJICHUSI MAKETOB B YUEOHBIX 3aBEJICHUSAX
UCIOJIb3YyEeTCsl KapToH UM Oymara. OHM JielieBble U JOCTYNHbIE B MIPUOOPETEHNUH,
IPOCTHl B yHNOTpPeOJIEHUH, HE TPEeOyIOT CHEUUaNbHBIX KIEEB U O0OpYIOBaHUS.
B HEKOTOpBIX Cily4asX MOMKHO YIOTpPEOJIATh M MOJMMEPHBIE MaTepHalbI-Opr-
CTEKJIO, NEHOIIACT U Tp. OMBIT BHEAPEHUSI MAKETHOT'O METO/1a B YUEOHBII IIPOLECC
MOKa3aJl XOPOIIIHE Pe3ysbTaThl: 00ydeHue ctayo 6osee 3pPEKTUBHBIM, CTYACHTHI
ObICTpee CTald yCTBauBaTh TPeOOBAHMS K OpPraHM3ALMU MPOCTPAHCTBA; 3HAUU-
TEJIbHO COKPATHJIOCh BpEeMsl, HEOOXOUMOe Uil OObSICHEHUSI OCHOB OpraHU3aliu
00BEMHO-TIPOCTPAHCTBEHHON KOMITO3UIIMK. BO MHOTUMX apXHUTEKTYpHO-CTPOU-
TEJIbHBIX YHHUBEPCUTETAX CYLIECTBYIOT HAOOpHI MOJIEel B KayeCTBE HarJIsIHbIX
OCOOMI B paMKax KypCOBBIX MPOEKTOB. DTO TA€T BO3MOXKHOCTh OBICTPO COOUPATh
Ty WIM UHYIO apXUTEKTYPHO-XYJOKECTBEHHYIO0 KOMIIO3UIIUIO0 U OTOMpaTh ONTH-
MaJbHBIA BapHaHT JJIsi OKOHYATEJIbHOW pa3paboTKW 3aAaHHOTO MpoekTa. OmbIT
HIMPOKOTO MCMOJIb30BAaHUSI MAKETHOTO METOAA B Y4EOHOM MPOLECCE MOKA3all, UTO
OH CIIOCOOCTBYET 3HAYUTEIBLHOMY YJIYUYIIEHHIO KaueCTBa MOJATOTOBKU apXUTEK-
TYpPHO-CTPOUTENBHBIX KaJPOB, OCOOEHHO I MPOEKTHBIX OpraHu3anui [6].

3apyOeKHbIN OIBIT IPUMEHEHHUS MAKETHOIO METO/1a IPOEKTUPOBAHUS CBU/IE-
TEJIbCTBYET O CYIIECTBEHHOW 3KOHOMHUYECKON 3(P(PEKTHBHOCTH, JOCTUTraeMOM
IIPY 3TOM 3HAYUTEJIBHO MPEBOCXOMAIIEH 3aTPAaThl HA U3TOTOBICHUE MAKETOB U
OpTraHu3alllIo WX MPOU3BOJCTBA [7].

N3ydenue u 000011eHNEe ONbITa 00BEMHOI0 MAaKETUPOBAHUS 3a pyOek oM Io-
Ka3aJI0 €ro MHUPOKOE PACIPOCTPAHEHHE, BO3PACTAOIIEE C KaXKIAbIM ToAoM. B co-
BPEMEHHBIX YCIIOBUSIX HU OAHA U3 (pUPM, YCHEIIHO KOHKYPUPYIOIIUX C IPYTUMHU
POJICTBEHHBIMU B HauOoJIee Pa3BUTHIX CTpaHaX, HE IPOU3BOJUT IPOEKTHBIX padoT
0€e3 UCII0JIb30BaHUsI MAaKETOB KaKk HEOOXOAUMOTr0 CpeACTBa Ul MOMCKa HanboJiee
3 PEKTUBHBIX U KAUECTBEHHBIX MPOCKTHBIX PEILICHU, a TAKXKe KaK OJHOM U3 IJIaB-
HBIX YacTeH MPOEKTHOM JOKYMEHTAlUU U IEMOHCTPAlMOHHOIO MaTepuraia [8].

BHenpeHne MakeTHO-MOJENBHO METOJA MPOCKTUPOBAHMS MPUBJIEKAET MPU-
CTaJIbHOE BHUMaHUE MPOCKTHUPOBIIMKOB, OCYIIECTBIISIOMUX Pa3pabOTKy 00BEK-
TOB TPaXXTAHCKOTO CTPOUTEIHCTBA — HKHJIBIX U OOIIECTBEHHBIX 3AaHHM, UX KOM-
IIJIEKCOB, JKUJIBIX PAMOHOB M MUKPOPAHOHOB. MaKeTHO-MOJEIBHBIA METO MPO-
€KTUPOBAHUS OKa3bIBACT CYIIECTBEHHYIO ITIOMOIIb B PEIICHUN TEXHUYECKUX BO-
IIPOCOB IIPOEKTA, TIOMCKE PALIMOHAIbHBIX PELLICHUI B KOMIIOHOBKE 000pY10BaHUS
Y TIOBEIICHUM APXUTEKTYPHO-XY0KECTBEHHBIX KaueCTB.
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V]IK 725

CJIOKHOCTH COXPAHEHUSI MEJULIMHCKON ®YHKIIMHU
B MPOLIECCE PEBUTAJIU3ALIUN
OBBLEKTOB KYJbTYPHOI'O HACJIEJIMS

O. A. Epmonuna, H. H. Epmonun
Acmpaxanckuii 2ocyoapcmeenHblil
aApXumeKmypHo-cmpoumebHblll YHugepcumem
(2. Acmpaxanw, Poccus)

AcTpaxaHp ABISETCS UCTOPUUECKUM MTOCETICHUEM, TJIE pacnojaraetcs 00JIbII0e KOJTUYECTBO
00BEKTOB KyJIbTYPHOT'O Hacieauss. MHOTHE U3 3TUX 3[JaHUH HY>K/IAI0TCSI B KOMIUIEKCHOH PeKOH-
CTpYKIMH. B HEKOTOPBIX M3 HHUX pa3MEUIaloTCd MEIUIMHCKHUE YUPEXKACHUs, TaKhe Kak OoJb-
HULIBI, TOJUKJIMHUKY, MEULIMHCKHE LEHTPbl. Ha ceroqHsHMI 1eHb MHOTHE HE yI0BJIETBOPSIOT
aKTyaJIbHBIM COBPEMEHHBIM TpeOoBaHMAM Oe30macHOCTH U kKoMpopTa. [ImanupoBodHbIe pere-
HUSI HE COOTBETCTBYIOT (DAKTHUECKHM Harpy3kam, He 00eCHeYrBalOT HY>KHOW IMPOXOIMMOCTH,
pa3MeleHus Bcex Heo0X0AUMbIX TOMEIICHUH 1 30H. 3/1aHUs U3HOLLIEHBI, TPEOYIOT pecTaBpaIii.

Knwouesgwte cnosa: ob6vekm KynbmypHo2o HACAeOUsl, COXpaHeHue, peKOHCMPYKYUs, Meou-
YUHCKUE YUPeIHCOeHUS.

Astrakhan is a historical settlement with a large number of cultural heritage sites. Many of
these buildings are in need of comprehensive renovation. Some of them house medical facilities
such as hospitals, clinics, medical centers. To date, many do not meet the current modern re-
quirements for safety and comfort. Planning decisions do not correspond to the actual loads, do
not provide the necessary cross-country ability, placement of all necessary premises and zones.
Buildings are worn out and in need of restoration.

Keywords: object of cultural heritage, conservation, reconstruction, medical institutions.

PeMOHT MenUIUIIMHCKUX YUYpexIAeHUH nuMeeT psan TpedoBanuili. Hanmpumep,
M3MEHEHHUE TUIAaHUPOBKHU 3aBUCUT OT MEPBOHAYAIBHBIX OCOOCHHOCTEH 3/1aHus U
3a/1a4 PEKOHCTPYKIMH YUPEKICHUS, MOXKET MOBJIEYb 32 COOOM yBEJIMUYEHUE TII0-
ajau MOMEIEeHUH, MeperIaHuPOBKY MECT 00Iero mojabs3oBaHus ((oiie, Kopu-
JOpbl, X0Juibl). B mponecce peMoHTa Takke MOXKET M3MEHSATHCS IUIAaHHPOBKA
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U KOH(UTypalus OTACIbHBIX MOMEIICHNUN, 3aJI0B, TPYIIN MOMEIICHUN, CeKLIUH.
OT0 BKIIIOYAET B ce0s CO3/1aHuE psifla HOBBIX MMOMEIIEHUH, YBEIUYEHUE UX TUIO-
a1 U KOJMYECTBA, a TAKXKE YIYUYUICHUE IJJAHUPOBKU 30H OTHAbIXA U JIPYTUX
YCIIYT JUISl HAMEHTOB: CTOJIOBBIX, TyaJIETOB, BAHHBIX KOMHAT U T. 1. COBpeMeH-
HbIe TPEOOBaHUS TUKTYIOT 00€CIIeYeHHE TOCTYIHBIX U YAOOHBIX TPAHCIOPTHBIX
CpencTB Jisi OOJIbHBIX, MEIMIIMHCKOTO MepcoHaia U myTel sBakyauuu. MoxeT
OCYIIECTBIISITHCA 32 CUET MEPEHOCA BXOAHBIX TPOEMOB, PEKOHCTPYKIIUHU MOAbE3-
JIOB, BO3BEJICHUS HOBBIX JIECTHUII, rajepeil, nepexo 0B, TudToB u T. a. [1].

[Tpu peKOHCTPYKIMK OOBEKTOB 3PABOOXPAHEHHS TPOUCXOIUT PACUIUPEHHE
TEPPUTOPHUH YUPEKICHUS.

JlaHHBIM BUA pabOT OCYIIECTBIIAETCS CAEAYIOMMMH CIIOCOOaMMU:

® BO3BEACHHUE MPUCTPOEK, TOMOJIHUTEIBHBIX 3TaXKEH;

® CTPOHUTEIBCTBO HOBBIX 3[aHUM, CEKIIUN;

e 000pyJ0OBaHUE JICTHUX MTOMEIIICHHUII;

® PEKOHCTPYKIHMS MOABAJIOB, IOIPeOOB, YepIaKOB.

Takass pexOHCTpyKIHs TpeOyeT TIIATEeIbHOTO IUIaHUpOBaHUS. Tak, MpH-
CTPOUKH OOBIYHO BO3BOJIATCS HA COOCTBEHHOM (PYHJIAMEHTE C OCaJ0YHBIM IITBOM.
PexoHCcTpyKIIMs yepiaka, MaHCapAbl, I0JBAJIOB U OKOJIBHBIX 3TAXEHN Mpeoia-
raet TIareabHOe 00clieJOBaHNE OCHOBHBIX KOHCTPYKIHM 31aHus. JleTHrEe moMe-
HIeHHUs 000PYAYIOTCS OCTEKJIEHHBIMU JIOKUAMU, BEPaHIaMH, OTKPBITBIMU TIEpe-
XO0JJaMH, OTBEUYAIOLIMMHU TPEOOBAaHUSAM IOKAPHOM O€30MacCHOCTH, (POPMUPYIO-
IMMU TOJIXOAIIMNA MUKPOKIMMAT BHYTPH U HA MPUJIETAIOIIUX TEPPUTOPHUSIX.

PexoHcTpykuus npeanonaraetT 0OHOBJIECHUE NHKEHEPHBIX CUCTEM, KOMMYHU-
Kauuii 1 o0opyaoBanus. Korna cyiiecTByromme CucTeMbl H3HOIIEHBI U HE10CTa-
TOYHO 3(DPEKTUBHBI, TaKass MOJACPHU3AIIMS CTAHOBUTCS HEOOXOIUMOMN. Y YU ThIBA-
€TCs1 BOJIIOIMS TUIAHUPOBOK U JPYTUX XapaKTePUCTUK 31aHMsl. CUCTEMbI BEHTH-
JSITUN TIPOEKTUPYIOTCS M OOHOBIISIFOTCSL ¢ YYETOM CIEeHU(UKA MEIULIHUHCKUX
YUpEeKACHUN. DIEKTPOMOHTAKHBIEC pa0OTHI BBITIOIHSIOTCS C Y4€TOM TOTO 000py-
JIOBaHUs1, KOTOPOE OYJIET YCTAaHOBJICHO B MOMEIIEHHUSAX MOCTIE 3aBEPIICHUs padoT.
O06s3aTenbHO PETYCMOTPETh PE3EPBHYIO CUCTEMY AJIEKTPOCHAOKEHUS JJIs OC-
HOBHBIX HYJI MEIUIIMHCKOTO yupexkaeHus. CucTeMbl BOJOCHA0KEHUS, KaHAIU-
3allMU U OTOIUIEHUS! YCTPOEHBI 10 TUITOBBIM HOpMaM [2].

HaGop cuctem 6e30macHOCTH 3aBUCUT OT TpeOOBaHUI KOHKPETHOTO MEU-
UHCKOTO yupexxaeHusi. O0s3arenpHa yCTAHOBKA CUCTEMBI MOXKapHOU Oe3omnac-
HocTu. O0s13aTeNbHO UCTIONB3YETCs BUIeOHa001eHIEe. Bo3MokHO co3nanue cu-
CTEM KOHTPOJISl ¥ YNPABIEHUS JOCTYIIOM — OIPaHUYEHUE JIOCTyNa Ha BHYTPEH-
HIOIO TEPPUTOPUIO MEAUIIMHCKOTO LEHTpa (OOJIbHUIIBI), BOSMOXKEH JTOCTYII B OT-
JebHbIE TOMELIEHUS.

Jlyis OOHOBIIEHUSI BHYTPEHHEH OTIENKU KIMHUK, OOJBHULl U MEAUIIMHCKUX
LEHTPOB UCHOJIb3YIOTCS MOIOIINECS U TUTHEHUYHBIE MaTE€pHaJIbl, BBIAEPKUBAIO-
IIME PETYJSPHYIO NE3aKTUBALMIO M HE HAKAIUIMBAIOIIME T'PpA3b. TpaguimoOHHO
JUTSL MEAUIIMHCKUX YUPEXKACHUN MPUMEHSIOTCS CBETJIbIE TOHA, MO3TOMY JIF000€
3arpsi3HeHue Oy1eT X0opoI1o BUAHO. [IoKphITHE M0J1a TOKHO OBITh HECKOIB3KUM.
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OTnenoyHble MaTepuabl JJIsl CTEH, OTOJIKA U 10J1a BEIOUPAIOTCS B 3aBUCUMOCTH
OT Ha3HAYCHMSI U PEKUMA HUCIIOJIb30BAHMS TOMEILEHUS. 3anpenieHO NPUMEHEHUE
JIETKOBOCIIAMEHSIFOIINXCSl, TOTEHIIMAIBHO aJNIEPIeHHBIX MATEPUAJIOB U T. 1. [3].

dacapl TOTUKIUHUK U OOJTBHUL] PEKOHCTPYHUPYIOTCS JUIsl yITyqIICHUS BHEII-
HEero Buja 31aHusi, GopMupoBaHus 3HEProd’hGHEeKTUBHON Orpaxkaaromieil KoH-
CTPYKIIMH, TOBBIIICHUsI aKyCTHYECKOTO KOMQOopTa BHYTPH MOMEIICHUH (Kaue-
CTBEHHAas 3ByKOU30JIsIus acana).

HemanoBaxHO M OJaroycTpoMCTBO NpUJIETAIOLIENd TEPPUTOPUU MEAUIUH-
CKUX yupexaeHnuid. O0s3aTenbHbIM SBIsETCS (POpMUpPOBAHUE YAOOHBIX MOABE3 -
HBIX MyTeH JJI CIEeNUaTu3MPOBAHHOTO aBTOTPAHCIIOPTA, TUYHBIX aBTOMOOMIIEH
CpPEIHEr0 MEAUIMHCKOIO MepcoHana, rOCTEBOTO TPaHCIOPTa, CO3JJaHUE MapKo-
BOK, CO3JJaHHE 30HBI OT/bIXa, BBITYJIa OOJIbHBIX (MIApK UM CKBEP C MECTaMH OT-
JIpIXa); OpraHu3anusi y1o0HOTO BX0/a B 3/1aHuE (00YyCTpONCTBO TPOTYyapoB WMIIU
IPOE3/10B, 0OHOBJICHUE BXOHOM TPYIIIIHI).

bnaroyctpoiicTBO TEppUTOPUU MEAUIIMHCKOTO YUPEKICHHSI OCYIIECTBIISETCS
B COOTBETCTBUU C TPEOOBAHUSAMHU TOPOJCKOM cpebl. B xoae paboT KOHTpoIupy-
eTCsl COXPaHHOCTh KOMMYHUKAIIUNA U OLIEHUBAETCS BIMSHUE OJ1aroycTpoiicTBa Ha
OKPY>KaIOIIyI0 cpery. PEMOHT TeppuTOpuu MOJDKEH obecneunBaTh KOMGBOPT U
0€30MacHOCTh JJIs MAlIMEHTOB, MOCETUTENEH U METUIIMHCKOTO nepcoHana [4].

Hcxonsa u3 BbIIEYKa3aHHOTO, BO3HUKAET psiji MPOOJIEM MOJEPHHU3ALUN 00b-
€KTa KyJbTYpPHOTO HACJEIHsI C COXpaHEHHEM JIeYeOHON (DYHKIIMH, TAKMX Kak:

1. 3MeHeHre MIaHMPOBOYHBIX PEIICHUN U PacIIMpEHUe TIOMAIN O0BEKTA.

B pamkax paboT mo coxpaHeHni0 00BEKTOB KyJIbTYpPHOTO HAacIEeAHs T00bIe
U3MEHEHHUsI 00bEMHO-TIPOCTPAHCTBEHHBIX XaPAKTEPUCTUK O0OBEKTA KYJIbTYPHOTO
HaCJIEUs] MOTYT OCYLIECTBIIATHCSA TOJIbKO HA OCHOBAHUU PE3YJIbTATOB MCCIENO0-
BaHUM U UCTOPUKO-KYJIbTYPHBIX 3KcriepTu3. CaMa npoueaypa npeanonaraeT no-
JTy4yeHue 0J0OpeHHs YIIOJTHOMOUEHHOT0 TOCYJapCTBEHHOI'O OpraHa Ha MpOeKT U
IpOBEJCHUE pabOT MO COXPAHEHUIO OOBEKTOB KyJIbTYPHOro Hacieaus. Pe3yib-
TaThl HAYYHOT'O MCCJIEIOBAaHUS MOTYT MPUBECTU K BBIBOJAM O HEOOXOAMMOCTHU
U3MEHEHUS NMapaMeTPOB 00BEKTA KYJIbTYPHOTO HAcJleIusl Kak B CTOPOHY YBEJIU-
YEHHUs, TAaK U YMEHBLICHUS IIOMIAIN.

2. PeKOHCTPYKIINS WHKEHEPHBIX CUCTEM, CBS3H U 000PYAOBAHUS.

PekoHcTpyKIMel TEXHUYECKUX CHCTEM M 000pyA0oBaHUs 00BEKTa KYJIbTYp-
HOTO HacJeIus CUMTaI0TCA paboThI IO MPOKIIAAKE HOBBIX KOMMYHHKAIUI 110 HO-
BBIM TpaccaM U B CIIydasiX, KOT/Ia paHee 00beKT HCTOPUUYECKU CYIIeCTBOBa Oe3
TaKUX CUCTEM, 000PYIOBaHUAL.

PeMOHT TexHHYecKuX CHCTEeM M OOOpYAOBaHUS HAa OOBEKTE KYJIbTYPHOTO
HacJIeIUsl pacCMaTpUBAETCs Kak padoTa o MOAEPHU3ALNHN CYLIECTBYIOIUX KOM-
MYHHMKAIUI BIOJIb CTAPbIX JOPOT B CBA3M C UX (PU3NUECKUM M3HOCOM [5].

[TosrydyeHue paspenieHus] Ha BBIIIOJIHEHUE JAHHBIX paboT sBJsIETCs 00s13a-
TEJIbHBIM.
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3. O6HOBNEHHNE CUCTEMBI O€30MaCHOCTH.

TpeOoBanus:

® OMNpeneNsaTh CIOCOObl U CPEACTBA 3aUIUThl KOHCTPYKTUBHBIX 3JIEMEHTOB
3IaHUU-MTAMSITHUKOB U UX IOMEUIEHUH, HAPY>KHBIX OTPAKIAIOIINX KOHCTPYKIUH,
MECT HEMOCPEICTBEHHOTO Pa3MEIlIeHUs KYJIbTYPHbBIX LIEHHOCTEH;

® DPErIAMEHTUPOBATH MOPSIOK OPTaHU3AIUN PAOOT U OTIPEIENIATh MEPHI, 00€C-
MEYNBAIOIINE OXpaHy 3IaHUN-TIAMSTHUKOB CPEJCTBAMU TEXHUYECKUX CPEICTB
oxpansl (TCO), cuctem koHTpoJIst ¥ ynpasiienust goctynom (CKY 1), TeneBu3non-
HbIX cucteM Oe3omnacHocTu (COT);

® OMpEEIUTh KPUTEPUH JJIS TTOAPSTINKOB, BBITIOTHSIIOMINX paOOTHI IO TIPO-
E€KTUPOBaHUI0, MOHTAXKY 1 dkcruryaranuu TCO, ACY u COT.

4. PekoHCTpyKIus (pacagoB U BHYTPEHHEN OTICIIKHU.

PaboTa no coxpaHeHH0 00BEKTOB KYJbTYPHOI'O HACIEAMS OCYIIECTBIIAETCS
B cooTBeTCTBUU cO cTaTheit 40 denepanbHoro 3akoHa Ne 73-03 «O6 oObekTax
KyJIbTYPHOTO Hacjenus (MaMATHUKAaX MCTOPUHU W KyJbTYphlI) HapoJoB Poccuii-
ckoit deneparuu» ot 25.06.2002 r. (OeaepayibHbIM 3aKOH) B COOTBETCTBUU CO
crarben 45 DenepalibHOTO 3aKOHA.

braroycTpoiicTBO mpuierarnieil TEppuTOpur B rpaHUIAX TEPPUTOPUU O0b-
€KTa KyJbTYpHOTO HACJIEIUS:

® HAa TEPPUTOPHUH NMAMATHHUKA WUJIM aHCAMOJIS 3ampeniaeTcsi BO3BEACHUE 00b-
€KTOB MAIIIMHOCTPOCHUS U YBEJIMUYECHUE O0OBEMHO-TIPOCTPAHCTBEHHBIX XapaKTe-
PHUCTHUK CYIIECTBYIOMIMX OOBEKTOB MALIMHOCTPOEHUS HA TEPPUTOPHUM MMAMSITHUKA
WM aHcaMOJIsl; 3€MIISTHbIE, CTPOUTENbHBIEC, OJaroyCTpOUTEIbHbIE U HWHBIE pa-
00TBbI, 32 HCKJIFOYEHUEM PabOT MO COXPAHEHUIO OOBEKTA KYJIbTYPHOTO HACHEIUS
WM €r0 OTAEIBHBIX 3JIEMEHTOB, HCTOPUKO-TPATOCTPOUTENBHON WA IPUPOTHOM
cpelibl O0BEKTA KYJbTYPHOI'O HACIEAMS;

e paboThI MO COXPAHEHHUIO MaMSTHUKOB M aHcamOJiel, pacroiOKeHHBIX Ha
TEPPUTOPUH UCTOPUUECKOTO OOBEKTa, pabOThI, HAMPABIECHHbIE Ha COXpaHEHUE
0COOEHHOCTEN 00BEKTa, SIBJISIOIMXCS OCHOBAHUEM JIJIsl €ro BKItoueHus B Enu-
HBIM TOCYJIapCTBEHHBIN peecTp 00BEKTOB KYJIbTYPHOrO Hacieaus: (MaMsTHUKOB
HUCTOPUYECKOTO U KYJIbTYypHBbIE) Hapos10B Poccuiickoii deneparuu U noajiexar
00513aTeTbHOMY COXPaHEHHUIO; CTPOUTEIBCTBO KAlUTAIBHOTO COOPYKEHHS IS
BOCCO3JJaHUsl yTPAYEHHOT'0 TOPOJCKOro nen3axa [6].

Takum 00pa3oM, MOXKHO ClIeTIaTh BBIBOJI, YTO MOJICPHHU3AIMNS 00bEKTA KYJIb-
TYpPHOTO HacJeus C COXpaHEHUEM ero JieueOHOM (PyHKIMHU SBISIETCS BECbMa J10-
POTOCTOSIIIIUM M TPYAOEMKHUM TporieccoM. LlerecooOpazHocTh paboThI 1o ajaar-
Tauu 00beKTa KyJIbTYPHOTO HACJIEIUsI K COBPEMEHHOMY HUCIIOJIb30BAHUIO MOKET
OBITh MOATBEPKICHA TOIBKO UCTOPUKO-KYJIBTYpPHOU 3KcnepTr3oi. Bee padoTsl,
[IPOBOJIMMBIE Ha OOBEKTE KYJBTYPHOTO HACIEAUs, PETYJIUPYIOTCS COOTBETCTBY-
IOIMM 3aKOHOM. HecmoTpsi Ha TO, 4TO MojepHHU3AlMsI 00bEKTa KYJIbTYPHOTO
HacJenusl SIBJISIETCS OUYEHb CIIOKHBIM B OCYIIECTBJICHHH MPOLECCOM, sl CUUTAIO,
YTO €r0 pecTaBpalus ¢ COXpaHEHUEM MEIUIMHCKON (DYHKIIMHU MO3BOJISET OAHO-
BPEMEHHO «yOUTh IBYX 3aiilieB». Bo-nepBbiX, coXpaHeHne 00beKTa KyJIbTYPHOTO
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Hacyequsi. Bo-BTOPBIX, COCOOCTBYIOT MPO(HUIAKTHKE MEIUITUHCKUC YUPEKIe-
HUs. 3a CUeT IKCIUTyaTaluu 00beKTa KyJIBTYPHOTO HACIIeIUs Takke OyaeT ooec-
IICYUBATHCS €TO0 COXPAHHOCTb.
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YK 364.14

SHAYEHUE ®PUPMEHHOI'O CTUJIA
B ®OPMHUPOBAHUU CTPYKTYPBI U TPOABN/KEHNU
COHHUAJIBHO-IICUXOJIOT'MYECKHUX ITPOEKTOB
B I'OPOACKHUX TPOCTPAHCTBAX

T. K. Kypoamoesa, A. A. Ma3zaesa
Acmpaxanckuii 20cyoapcmeenHblil
aApXUmMeKmypHo-CmpouUmebHblll YHUGEPCUMem
(2. Acmpaxanw, Poccus)

PazpaboTtka pupMeHHOTO CTHIIS AJIsl IIPOIBHKEHUS COIUATBHO- ICUXOJIOTHYECKHIX MPOCK-
TOB SIBJIICTCS HEOTHEMIIEMOH 4acThio B (DOPMHPOBAHUHU KOHIICTIIUU (POHIA, 3aKITFOYAOIIAS
B ce0e pplyaru Bo3IeicTBUs Ha HAOII0JaTenel, 3aTparuBas MEHTaJIbHbIC COCTABIISIFOIINE BHYT-
PEHHETO MHpa Ka)JI0ro YeioBeka. B craThe mpejcTaBieHbl HAUOO0JIEEe COMMATBHO 3HAYNMBIC
TEMBI TAKHX MPOEKTOB, PUHIIUIIBI IPUBJICUCHUS 1IEJIEBOM ay TUTOPUH TIOCPEIICTBOM rpadude-
CKHX MPUEMOB, MPU(TOB, IIBETOBOTO pelicHHs. BakHO NMpUBICYs BHUMAHUE K JJAHHOM ITPO-
OyieMe, Tak Kak B COBPEMEHHOM IMOTOKE MECTpSIIeH pekiiaMoil HH()OpMALUY TPYAHO 3aMETUTh
CePbE3HBIN COITUATBHBIN TPOEKT, a MOTYYUTh MAaTCPUATBHYIO WIIA TyXOBHYIO ITOIICPIKKY H T10-
MOIIIb €IIIe CII0KHEE, B CBSI3U C OTUM BHEIPEHHE COIMAIBHBIX TUIAKATOB B TOPOJICKYIO Cpely
1 OOIIECTBEHHBIC HHTEPHEPHI SBJIICTCS HEMAIOBAYXXHBIM aCIICKTOM B IPOJIBHYKEHUU (POH/IA.

Knrouesvie cnosa: ¢upmennwviii cmuib, cOyuaibHO-NCUXON0SULECKUE NPOEKMbl, KOHYeN-
yus, uoes, 1020mun, oghopmieHue.

The development of a corporate identity for the promotion of socio-psychological projects
is the identification of particles in the identified funds, which contain levers of influence on
observers that fall into the mental compartments of the internal organs of each person. The
article discusses the most socially significant topics of such projects, drawing attention to which
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can be obtained using graphic techniques, fonts, and color solutions. It is important to draw
attention to this problem, since it is difficult to notice a serious social project in the modern
flow of information full of advertising, and it is even more difficult to get material or spiritual
support and help, in this connection, the introduction of social posters into the urban environ-
ment and public interiors is an important aspect in the promotion of the fund.

Keywords: corporate identity, socio-psychological projects, concept, idea, logo, design.

Ha cerognsmnuii neHs akTyalbHOM 3a7auel sipnseTcs riaobaibHas 6opnoa ¢
Pa3IUYHOTO Poja CUTyaIsIMH U TpoOJieMaMu, Ha pElIeHne KOTOPBIX TpeOyeTcs
HEMAJIO PEeCypCOB, MaTepPHAIBLHBIX CPEACTB U BpeMeHH. HeoOxoaumo mpuBieysb
BHUMaHUE, JTOHECTH MOIXOAIINA TMOCHII M HY)XHOE HACTPOCHHE OOIBIION
TpyIIe JIOACH ¢ MOMOIIBI0 UCTIONB30BAaHUS TPAMOTHBIX BH3yaJIbHBIX 3JIEMEHTOB.
[TpruMepoM MOXKET CITy>KHTh DKOJIOTUYECKUH MPOEKT, MpOoIaranjaa YTeHUs WIu
cOOp JcHer Ha JieueHne peOeHKY. ITO MOKHO 0003HAUYUThH OJHUM CJIOBOM — CO-
UATBHO-TICUXOJIOTUYECKUE MPOEKTHI.

Taxue mpoekThl ¥ (HOH/IBI OPraHU30BBIBAIOTCA U MTPOAOIKAIOT PACTH IO BCEMY
MUPY, cOOMpast BOKpYT ceOst O0IBINOI aXXMOTax U Mo IepkKy. [1o manabM hoHga
«Hy>Ha moMoI11b», KOTOPBIN MPOBET HEKOTOPHIE HCCIIETOBAHNS U BBIBEN CTATHU-
CTHKY, Yallle BCero oOpalatoT BHUMaHHE U MEPEUUCIISIIOT MAaTEPHATIBHYIO IIOMOIIb
IPOEKTaM, CBSA3aHHBIM C IETbMH C TPOOIEMaMHU 3I0POBbs WU HY>KJAIOIIMMUCS B
neuenun (47 %). Ha BropoM MecTe Mo MOIMYJIPHOCTH — MOMOUIb KUBOTHBIM
(25 %). Ha tpetbem — conmanbabie opranuzanuu (23 % — puc. 1) [1].

@ MoMouwk oetam c
3abonesaHuAMI

@ MoMols KWBOTHLIM

@ MNoMollb CounansHLM
opraHuzaunam

@ Opyroe

Puc. 1. luacpamma, eusyanvHo noxkazvléaowas CmamucmuKky MamepuaibHol NOMowu arooet

Yrto06bl 3aBOEBaTh BHUMAHHE U CONEPEKMBAHNE HEPABHOAYIIIHBIX JIFOIEH, CO-
UAITBHO-TICUXOJIOTUYECKUE OPTaHU3alMKU OOpaIIatoTCsl K Pa3IMyHbIM BU3yallb-
HBIM CTUMYJIaM, CO3/IaHHBIM C MOMOIIbIO IPaPUUYECKUX MPUEMOB U AJIEMEHTOB
¢bupmenHoro ctuist. GUPMEHHBIN CTHIIb — OTPOMHAsi 00JIaCTh U IMIMPOKUNA Tep-
MUH, BKJIFOUYAIOIIHKI B ce0s1 2JIeMeHThI rpaduuecKoro qu3aiHa, Kasmurpadpuu, Ko-
JIOPUCTHUKH, a TAKKE MHOTOE JAPYroe. ITO YINOpsI0YeHHAs! CUCTEMA BepOaTbHBIX
1 HeBepOaJIbHBIX 3JIEMEHTOB, 00pa3yolas YHUKaIbLHbIN 00pa3 OpeH/ia, MpoeKTa,
KOMITAaHUM WJIA Belu [2].

OO6b14HO (prpMEHHBIN CTUIIb U300pakaeTcsi B OOIIMX YepTax OJHON MPOAYKIIH,
KOTOpasi leyaTtaeTcs Ha BU3NTKaX, OaHHepax, IiiaKarax, a Takoke 001aJaeT yHUKalb-
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HBIM JIOTOTUIIOM U KoHIeniue. C qaHHOW MPOIYKIMEN YET0BEK MOXKET CTaJIKHU-
BaThCs YaIlle BCETo, HAIPUMED, MPOTYJIMBASCH 10 OyIbBAPY C CEMBbEH MK Tepeu s
10 CChUIKE B MHTEpHET-TpocTpaHcTBe. CTUIIb TODKEH OBITh MOMCTUHE YHUKAb-
HBIM, [TPUBJIEKATEIIbHBIM, HIMETh CMBICIIOBYIO HATPY3KY U y3HaBaeMble 4epThl. B co-
BPEMEHHOM MHpE IIaHC TOTO, YTO B OFPOMHOM ITOTOKE PA3TMYHON HH(OpMAIINH 3a-
METST peKJiaMy WM UHPOPMAIMIO O COLUUAIBLHOM IMPOEKTE Ype3BbIUAiHO Maia,
a IPOLEHT MOJIYYEeHHUsl OMOILM OT Habtoaress enie MeHblie. IMeHHO mosTomy
OUYEHb BaXKHO MPEITyCMOTPETh KAXKIYI0 MEJIOYb, HAUMHAS OT CJIOTaHa MPOEKTa U 3a-
KaH4YMBasi yHU(POPMOH MepcoHaa JaHHOW COLIMAIbHON OpraHU3aliu.

['1TaBHBIMU COCTaBIIAIOIIMMHU (DUPMEHHOTO CTHJIA SIBJISIIOTCS JIOTOTHIL, (Up-
MEHHBII 3HaK, (UPMEHHbIE 1[BETa, PUQTHI, WILTIOCTPALIUU, KaIurpadus, mnia-
KaThl, CJIOTaHbl, MAaTTePHBI, (upMeHHas yHudopma npeactaButeneit honma. Jlo-
TOTUIl — OCHOBHOM 3JIEMEHT (PUMPMEHHOTO CTUJIS, TO, O€3 Yero He MOXET CyIlle-
CTBOBAThb HU OJMH OpeH ] Wi MPOeKT (puc. 2, 3). OH MOXKET ObITh BBHIMOJIHEH B
BUJIE WJUTIOCTPAIUH, COAEPKATh IPUPTOBYIO KOMIIO3UIINIO, TpadUUECKUil cuM-
BOJI WJIM COBMELIATh HECKOJIBKO IIPUEMOB BMECTE.

) ®oHA
D NOAAEPXKM

AOBPbIE AECA |4 Haxopaumxcs
SEGEZHA GROUP nETE" B TDYAHON

XKW3HEHHON
cuTyaumm

Puc. 2, 3. [lpumepwvi 1020munos coyuanrbHO-nCUxo102UdecKux npoeKmos u ¢poHoos

Uro06bl caenaTh MPOEKT AEHCTBUTENLHO YHUKAJIBHBIM M 3allOMUHAIOIIMMCH,
JU3aiiHEepBI P CO3/IaHUU (PUPMEHHOTO CTUJISI MPUOETatOT K MCIIOJIb30BAHUIO TaK
Ha3bIBAEMBIX (DUPMEHHBIX IBETOB. OHU BBHIMOJIHSIOT OOJIBIIOE KOJIMYECTBO 3a/1a4.
OT BBIOOpa raMMbl 3aBHCUT HACTPOEHHUE, aTMOC(epa, KOJIOPUT, HEOOXOAHMBIE
OLIyIIEHHs U cMbICI. L[BeT Takke MOMOXKET MPUBJICYb BHUMAHUE U BBIJICIUTHCS
Cpeau OCTaJbHBIX KOMIAHUN M MPOEKTOB. ['paMOTHO MOIOOpaHHYIO IIBETOBYIO
raMmMy MOXET JIOTIOJTHHUTH KpacuBblii upmeHHbId mpudt (puc. 4). K atomy TOXKEe
HY>KHO MOAXOJUTh OTBETCTBEHHO, TaK KAaK 3TO BIUSAET HE TOJIBKO HA CTHJIb, HO U
(UHAHCOBYIO CTOPOHY IpoekTa. Yaie BCero KOMIIAHUHM HCIIOJB3YIOT TOTOBBIE
mpUQTHI, HO UHOTAA MPUXOAUTCS TTOKYTIATh JIMIIEH3UH WM CO3/1aBaTh CBOM C HYJIA.

FIT F| s I
i 10 |l

e i s ;
Puc. 4. Hcnonvzosanue gpupmennvix yeemos u wpugpma
8 (hupmeHHOM cmuie COYUANIbHO20 NPOEKMA HA IKOJO2UYECKVIO MeMy
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HewmanoBaxxHyto posib B CO3/IaHUN OTIWYUTEIHHOTO (DUPMEHHOTO CTHUJIS WT-
paet rpaduka, KOTopas BKIIOYAET B CeOsI pUCYHKH, y30Pbl, MATTEPHBI, IPATUCHTHI
¥ MHOTOE Jipyroe. Bce 3Tu MOMEHTBI MOKHO M300pa3uTh Ha IJIaKaTaxX, BUBUTKAX,
JUCTOBKAX, YTO B CBOIO OYE€pe]b MOMOTaeT pacHpOCTpaHUTh UH(OpMaLHIO Ha
OoJBIIIee KOJIMYECTBO JIFO/ICH U MPUBJIEYh UX BHUMAaHUE K MTpoOJeme.

B odopmiiennn npoekTa Takke UCHOJB3YIOT pa3inyHble WLTIOCTpaluu U (o-
tTorpaduu. MoxxHO J00aBUTH MOYIIIEH UM aHUMUPOBAHHYIO TPaPuKy. ITO MOKET
MOAYEPKUBATh UHAUBHUIYAJIbHBIE 0COOEHHOCTH (DOH/IA MITH NMTPOAYKTA, OBITH CAMO-
CTOSTEIBLHBIM JIEMEHTOM JIJIsl IPOJABMXKEHHUS PEILICHUS pa3JIMYHO PoJia mpodIem.

He oaun conmanbHO-TICUXOJIOTMYECKUI MPOEKT HE MOXKET 000OUTUCH 03 Cllo-
raHa — Hervisitonien ¢pasbl, KoTopasi rIyOOKO MepeiaeT BCIO CyTh JaHHOTO MEpo-
OpUSTHSL. XOPOUIMMH PUMEPAMH SIBIIIFOTCS CJIOBA « AHTEIIbI, KOTOPHIM HYXHa I10-
MOILB» OT COUUAIEHOTO MMPOEKTa MOMOIIHN AETSIM-OTKa3HUKaM Wi «CMOTPH, HA 4TO
ThI MOJKEIIIb MEPEKITIOUUTHCS, KOTJ]a SKpaH BBIKIIOUEH» OT aeTckoro (onma Opra-
HU3aIMM 00beMMHEHHBIX Harwid [3, 4]. CroBa AODKHBI IPUBJIEKATh TOYHO TAKKE,
KaK ¥ BU3yaJIbHbIC 3JIEeMEHTHI. B cymMMe Bce oTinyHO paboTaeT B pekiiame, Haxomsi-
Hielics Ha MHTEPHET-pecypcax WIM TEJNEBUACHUU. TaM TOYHO TAKXKE OTPOMHYIO
POJIb UTpaeT (PUPMEHHBIHN CTUIID.

B xoze co3nanus ctaTby U MOMCcKa MaTepraia ObUTH CIeSIaHbl HEKOTOPBIE BHIBOII:

1. B coBpemeHHOM Mupe ri100aibHOM 3a/1aueil yenoBeuecTBa sBIAETCS MpU-
BJICUCHHE BHUMAHUS K COIIMATBHBIM U TICUXOJIOTHYECKUM ITpodIemMaM OOLIECTBa,
a TaK)Ke HaXOXJAeHUs UX d(DPEKTUBHOTO PEIICHUS.

2. ®UpMEHHBIN CTUJIbL — OJAWH U3 OCHOBHBIX AJIEMEHTOB Ipaduueckoro au-
3aifHa, BKIIOYAIOIIMK B ceOsl TaKUe COCTaBJISIONIME, KaK JIOTOTHI, (PMpPMEHHBIE
1[BeTa, MPUQPTHI, TATTEPHBI, WILTIOCTPAIIMHU, CIIOTaHBI, TIJIAKaThl 1 OaHHEPHI.

3. I'pamoTHO cO3mMaHHBI (DUPMEHHBIN CTHJIh MOUCTUHE YHUKAIBHOE CPEll-
CTBO, C IIOMOIIBK0 KOTOPOTO MOKHO JIOHECTH U PELINTh COLUAIBHO-IICUXOJIOTU-
YECKYI0 MPoOJIEMy COBPEMEHHOTO 00IIIeCTBA.

Konuenuusa win uaes Kaxjaoro COUUAIbHOTO-IICUXOJIOTHYECKOr0 MPOEKTa
COCTOUT B PACKPBITHH OCHOBHBIX MOMEHTOB, CTATUCTHKE U COOpE MaTEPHAIIOB 110
JTaHHOMY Bompocy. BHenpeHne Bu3yalbHbIX CPEACTB U JIEMEHTOB (PUPMEHHOTO
CTWJISI B TOPOJICKHE TPOCTPAHCTBA BO MHOTOM MOMOTAIOT MPOABMKEHUIO U MTPH-
BJICUEHUIO BHUMaHUs JtoJiei. C MOMOIIBI0 pPUCYHKOB, IIPUPTOB, KOMIIO3ULIUH U
CJIOTaHOB MMOJAHUMAIOTCS aKTyallbHbIE BOIPOCHI COBPEMEHHOT'O 00I1IECTBA U HAXO-
JSATCS IyTH WX pellieHus. Bee anemMeHTsl, BKIIOYEHHBIE B €MHYI0 KOMITO3HIIMIO,
JIOJKHBI BBI3bIBATh SMOLIMH, TAKUE KaK CTPax, COCTpaJaHue, rop0CTh, PajoCTh,
THEB, YTOOBI OJIYYUTh MUIAHUPYEMBIM OTKJIMK 1[EJIEBOM TPYIIILI B BUJIE MaTEpH-
aJbHOM MMOMOUIY, IIPUBJICUEHHE BHUMAHUS POJUTENICH K IE€TIM, TONAEPIKKE JTFO-
JIeH, YK€ CTOJIKHYBIIMUXCS C JAHHOU CUTYaLUEN.
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V]IK 71

NCTOPUYECKHE NPEJAITIOCBIJIKH
N COBPEMEHHOE COCTOSHHUE
MHOTI'O®YHKIIMOHAJIBHBIX HEHTPOB
I'OPOJACKOI'O INTAHUPOBAHUA

H. /I. Conun
Mockosckuii 2ocyoapcmeeHHbLll CIMPOUMEIbHbIU YHUBEPCUMEN
(2. Mocksa, Poccus)

B crartee AHAIIM3UPYIOTCA MPCATNIOCHUIKA U COBPEMCHHOC COCTOSHUC MHOI‘O(l)yHKLII/IOHaIH:HBIX
IICHTPOB FOPOJICKOTO TUIAHUPOBAHKS HA OCHOBE M3YUCHUsI KpaeBeIUeCcKuX My3eeB B Poccun v 3a py-
6exxoM. [TompoOHO paccMaTpuBaeTCsi MHOTOBAPUATHUBHAS CTPYKTYpa IIEHTPOB TOPOJICKOTO TUIAHH-
poBaHus ¥ (pOpMUPYIOIIMEC U3 JAHHOTO aHaIM3a (PyHKIMOHATIBHBIE 30HBI, OKa3bIBAIOINE OCHOB-
HOE BJIMSHUE HA CO3JaHHe HAYaIbHOM KOHIIETIIMH, @ IMEHHO: HCTOPUKO-apXUBHAS (DYHKIIMOHAIb-
Hasi, oOpa3oBaTebHas (PyHKIMOHATIBHAS, TIPOSKTHO-MUCCIIEI0BATENbCKas (PYHKITMOHATIbHAS, 00ITIe-
CTBCHHO-COLIMAJIbHAA q)yHKLII/IOHaIH:HaH 30HBI U T. [.

Knwouesewie cnosa: mHo2oQ)yHKYuoHanbHble YyeHmpul, 20p0OCKoe NIAHUPOSaHue, PyHKYU-
OHAIbHBLE 30HbL, MHO20BAPUAMUBHASL CMPYKMYPA.

Historical prerequisites for the emergence of multifunctional urban planning centers based
on the study of local history museums in Russia and abroad. The article analyzes the
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background and current state of multifunctional urban planning centers. The multivariate
structure of urban planning centers and the functional zones formed from this analysis, which
have a major impact on the formation of the initial concept, are considered in detail, namely:
the historical-archival functional zone, the educational functional zone, the design-research
functional zone, the public-social functional zone, etc. d.

Keywords: multifunctional centers, urban planning, functional zones, multivariate structure.

XIX Bek — 310 BpeMsi OypHOTO pa3BUTHS TPETHETO 3Tara HAy40-TEXHUIECKOU
pesomounu B Poccuu. IlpakTruecku THIOBBIM IpUeMOM (OPMUPOBaHUS OBLIO
CIMSHHAE apXUTEKTYP MPOMBINUIEHHONM M I'PAXKIAHCKOM; NPOMBILIJIEHHAs apXU-
TEKTypa ObuIa MPEACTABIEHA TEKCTUIBHO-TIPSAWIBHBIMU (haOpruKkamMu-MaHy pak-
typamu. Hagano XX Beka OblJI0 03HAMEHOBAHO MPOSBICHUSIMU TEXHUYECKOU pe-
BOJIFOLIMHY, KOTOpAs MOJIOKUTENBHO CKa3ajaach Ha MOSBJICHUM LIEJIOT0 psla HOB-
IIECTB, IPUBEAIINX K HOBBIM TEXHUYECKUM M300PETEHUSM B pa3HbIX 001acTIX
KOHOMHUKH. Bce 3T0 B KOHEUHOM UTOTE CIIOCOOCTBOBAJIO Pa3BUTHIO ropo10B. Mx
OOJIMK MEHSIICS B TEUEHHUE CTOJETUN. ['0po — 3TO HE MPOCTO YJIUIIBI U AOMA, 3TO
B IMIEPBYIO OYepeIb HHPPACTPYKTYpPa, MO3BOJISIONIAs YEIOBEKY UyBCTBOBAThH CE0s
koMbopTtHO. [loaTomy, TpeOoBaHHUS TOpOoXaH TaKKE MOMEHSJINCH 32 TEKYIUE
crosietrs. Ecnu B Hadase U cepelHe NMPOLIIOro BeKa FOPOXKaHUH WU I'OCTh T0-
poJia, mocemas My3eu 1 Ipo4re OOIIECTBEHHbBIE COOPYKEHHS U MECTA, MOTJIH I10-
TPATUTh Ha IOPOTy OOJBIIYIO YaCTh CBOETO BPEMEHH, YTOOBI J0OpAThCs 10 HYX-
HOT'O MECTa, TO CEeHYac XO4YETCs TPATUTh BPEMEHU MEHBUIE U MAaKCUMAaJIbHO HUC-
MI0JIb30BATh €T0, MPHU/S B OOIIECTBEHHBIN IEHTP WJIM TOPTOBBIN KOMILIEKC, KOTO-
pbie co0epyT B cebe Bce BHIIICTIEPEUUCICHHOE WM €CIIH HE yIaJI0Ch YAOBIETBO-
PHUTB 3aIIPOCHI, TPEAOCTABUTh BAPUAHTHI, KOTOPBIE MOTYT 3TO PEINTh. B CBsA3M C
3TUM BO MHOTHX KPYIHBIX CTpaHax Oblja n300peTeHa ocodast TUIMOIOTHS 3AaHUs —
«MHOTO(YHKLIMOHAJIBHBIN LIEHTP TOPOJICKOT0 IJIaHUPOBaHUD». B ero ocHOBy 3a-
KJIa/IbIBA€TCSl OCHOBHAS (DYHKIIMS My3€s1 — HKCIIO3ULIMOHHO-BBICTABOYHAS 1€ATEIb-
HOCTb U JIOTIOJIHSAETCS] BTOPOCTENEHHBIMH (B 3aBUCUMOCTH OT IIOTpEOHOCTEN ) — 00-
pa3oBareiibHasl, HAYYHO-IIPOCBETUTENBCKAS, COLMAIbHO-KOMMYHHUKATUBHAS J1E51-
TENBHOCTh U T. 1. MHOTO(QYHKIIMOHAIbHBIA LIEHTP FOPOJCKOIO IJIaHUPOBAHUS
MPEIOCTABIIAET OOIECTBEHHOCTH JOCTHKEHHS B 00JIACTH TOPOICKOTO TIaHUPO-
BaHUA U pa3BuThsi. [IpenMmyIecTBEHHO NaHHBIA THI 3JaHUHA AKTUBHO pa3BHBa-
ercs B A3un, Tounee B Kurae.

OcHoBHast uzies — 3TO Opranu3aius Gopyma Jjisi BCEX Y4aCTHUKOB Ipoliecca
yp6anu3zanuu. OH 00beANHSAET IPOTrPAMMBI JUIs 3aMHTEPECOBAHHbBIX IPaXKIaH, J1e-
Tel, CHELMAIUCTOB B JaHHOM c(epe, YUEHbIX, TOCYJapCTBEHHBIX CIyXaIlUX U
YJICHOB IIPaBUTEILCTBA. B OTEUECTBEHHOM OIBITE UMEETCS aHAJIOT — 3[JaHUs Kpa-
€BEAUECKUX MY3€€B, KOTOPBIE CXOXKHU C «MHOTO(YHKIMOHAIBHBIM LIEHTPOM TO-
POJICKOTO TJIAHUPOBAHHUS», HO BBIOIHSIOT JTUIIb MaJIyI0 YacTh 3a/1a4, PYHKIIHH,
onucaHHbIX Bble. [loBeser, eciin B JaHHOM My3€€ COXPaHATCS UCTOPUYECKHE
JIAHHBIE O PA3BUTHHU rOPOJA U €ro apXUTEKTYPHI, @ HE TOJBKO MPEAMETHI XO03511-
CTBEHHOTO ObITa MJIM HAJIMYME TEPMHUHA B HA3BAHUU MY3€sl — «... TPaIOCTPOUTEIb-
HBIM ...», «... TPaJlOCTPOUTEILCTBA ...». B HacTosIee BpeMst kpynHsle ropoga Poc-
CHM U €€ CTOJINLIbI aKTUBHO 3aCTPaUBAIOTCS; CIEA0BATENBHO, CTPEMUTEIBHO POp-
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MUPYIOTCS HOBBIE pallOHBI, 00J1acTH U ropojia. B cBsi3u ¢ poctoM HHPOpMaIOH-
HBIX TEXHOJIOTMI OOILECTBO MPOSBIIAET UHTEPEC K ypOaHU3aLUU, TOPOICKOMY
0J1aroyCTpOMCTBY M MPOYUM ACIEKTaM, CBSI3aHHBIM C ATHM.

OcHoBHast uaess MHOTO()YHKIIMOHAIBHOTO My3€sl TOPOJICKOTO IJIaHUPOBAHUS
3aKJIFOYAETCS B MOMNBITKE NEPEOCMBICINTh HA3HAYEHUE 3/ITaHUl OTEYECTBEHHOIO
OMbITa — KPAEBEIUECKUX MY3€€B WJIM IPENOCTABUTh HOBYIO THIIOJOTHIO MY3€s,
BBICTABOYHOTO IIEHTpa, KOTOpas OyJeT OTBeuaTh 3a HECKOJbKO (YHKLHUH,
OCHOBHOI1 U3 KOTOPOi OyJIET TaK)Ke 0OCTaBATHCS HKCIIO3ULIMOHHO-BBICTABOYHAs, &
BTOPOCTEIIEHHAs 10 MOPSAAKY, HO HE T10 3HAYECHHIO — COLIMAJIbBHO-KOMMYHUKATHUB-
Has. TeopeTnyeckne acleKThl ApXUTEKTYPHOW UCTOPUM U TPALOCTPOUTENILCTBA
MIPEJICTABJIEHBI B MCCIIENOBATENbCKUX Tpyaax apxutektopos: C. C. uI'. H. Aiina-
poBbix, H. B. bapanosa, B. JI. I'nma3srueBa, A. A. I'mauona, A. 3. ['yTHOBa,
A. B. UxonnukoBa, A. B. Kpamenunnukona, K. Jluaua, FO. C. JleGenena,
N. T'. Jlexassl, K. ®pemntona, M. B. Illy6enkoBa u 1pyrux.

KpaeBenueckne My3eu SIBISIIOTCS CIIOKHBIM COLIMAJIBHO-KYJIBTYPHBIM SIBJIE-
HueMm. Kaxaplii U3 HUX mpoiena COOCTBEHHBIN MyTh MCTOPUUYECKOTO PAa3BUTHUS
U HAJIEJIEH MHOKECTBOM (YHKIMI. OCHOBOIOIAralOUIMMHU SBJISIIOTCS XpaHEHUE
OCTATKOB UCTOPUYECKOTO IPOIIIOT0, MECTO C OPraHU30BAHHBIMU U DKCIIO3ULU-
OHHO-BBICTABOYHBIMH IIPOCTPAHCTBAMHU, HAYYHO-HUCCIEAOBATENIbCKAS JEATEIb-
HOCTb, MIOJIpa3yMeBaroIas oMCK, COOp U HayYHYI0 00paboTKy MaTepuaioB. Kak
PaBUIO, 3TU (YHKIIUHU BHITIOJHSIOTCS BHE OJIArONPUSATHBIX YCIOBUN — HEOOIIb-
M€ MMOMEIIEHUS, MAJIOYUCIEHHOCTh COTPYAHUKOB, OTCYTCTBHE JOCTATOYHOI'O
MCTOYHHKA T0X0Ja U T. I1. KpaeBequeckne My3eu, paclionoKEHHbIE B PETHOHAb-
HBIX LEHTPAX WM HEOOIBIIOM, TIPOBUHIIMAIBHOM FOPOJIKE YaIle BCETO SIBISIIOTCS
€IUHCTBEHHBIMU NPEICTABUTEISIMUA YUPEXKIACHUM, IKCIIOHUPYIOIIMX UCTOpUYE-
ckue npeametsl. Ciie10BaTeIbHO, BBICTABOYHBIM MAaTeprai KaXa0ro dKCIIO3ULH-
OHHO-BBICTABOYHOI'O IPOCTPAHCTBA JOJDKEH oOecnednBaTh HamOOJEee IOJHOE
IIPEICTABIICHUE O TOPOJE U OKPYIKAIOILIEH ero TeppUTOpuu, MecTHOCTH. Kpaese-
J€HUE 3aHMMAETCS KOMIUIEKCHBIM HAay4YHO-HCCJIEI0BATEIBCKUM H3YYEHUEM
ONpEIEICHHON TEPPUTOPHUH, HAKOIUIEHUEM 3HAHHMM O HEM, 00ObEeInHAsl reorpa-
¢uro, HCTOPHIO, APXEOJIOTHIO, TOTIOTpad U0, TepaIbINKY, 3THOrpaduio, GUIoIo-
ruio U T. 1. [To3ToMy B My3ee 10JKHBI OBITh IPE/ICTaBICHBI reorpadust peruoHa,
aApXUTEKTYpPHBIE U I'PaJOCTPOUTEIBHBIE OCOOEHHOCTH, SKOHOMHUKA, €T0 KYJIbTypa
u ucropus. Llutupys cnosa Curypaa Orrouua IlImuara, B KOTOPBIX OH BBICKA-
3aJI CBO€ MHEHHE KacaTeJIbHO KPaeBEAUYECKUX My3€eeB: « My3€el U €ro 3KCIO3ULus,
U MECTO, BBIOPAHHOE JIJIs1 HETO B rOpojie — OOBIYHO BOCIIPUHUMAETCS KaK BU3UT-
Hasl KapTO4YKa ropojia!»; Ha OCHOBE YEro MOKHO CI€JIaTh BBIBOJ] — KPaeBEIUECKHE
My3€U SABIISIFOTCS STAJIOHHBIMHU IIPEACTABUTEISIMU MY3€€B KaK JUIsl TOCTOSIHHBIX
KUTENEeH 3TUX MECT, TaK U npuesxkux [1, 2, 5].

CyuiecTByronme KpaeBeg4eCKUe My3€H B PETHOHAX U IPOBUHIIMAX BOZHUKIIH
JABHO, COBEPLIECHHO B IPYTUX YCIOBUAX U C UHBIMU LeasaMUA. OHU HE MOTYT yA0-
BJIETBOPUTH T€ MOTPEOHOCTH OOILECTBA, KOTOPbIE MPeo0asaoT B HAIIM JIHHU,
BCJIE/ICTBHE UETr0 UX BOCTPEOOBAaHHOCTH KpaliHe Maja. COBpeMEHHBIH 01X0/] 00-
IIECTBA K KYJIBTYypE, AOCYTy, 00pa30BaHUIO U MPOUYEH AESITEIbHOCTH OOILIECTBA
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IIPOCTO HUCKIIIOYAET KpaeBeIuecKHe My3ed M3 MOTpeOHOCTeW AyXOBHOU chepsl
YKU3HU YeJIOBEKa U JIeJIaeT UX HepeneBaHTHBIMU. OYEeBUIHO, UTO JIJIsl TOTO, YTOObI
3aMHTEPECOBATh COBPEMEHHBIX MOCETUTENIEH, My3€U JOJKHBI U3MEHUTHCS CaMHu.
KonunuectBo moceruteneit, cBoeoOpasue, YHUKAIbHOCTh U COCTaB (POHIA, YHC-
JICHHOCTH U MOATOTOBKA MEPCOHAA SIBJISIFOTCS] OCHOBOIOJIATAIOIIUMU (paKTOpaMu
YCHEUIHOCTH, MOMYJISPHOCTH My3€sl WM MHOTO(pYHKIIMOHAJIBHOTO MY3€HMHOTO
koMIuiekca. [Io BceMmy MUpy JIFOAM HAUUHAIOT MHTEPECOBATHCS MECTHBIMHU MYy3€-
SIMHM WJIM MY3€MH PErMOHAJIBHOTO 3HAUYEHUS KaK K IIEHTpaM KyJbTypHOM, oO1e-
CTBEHHOM JESITENBHOCTHU U J0CYTa, a TAK)K€ HEKUMHU 0a3aMu JJAHHBIX UJIM XpaHU-
JIMIIAMU UCTOPHUH U TAaHHOTO pernoHa. OcHoBoIoaramas QyHKIMsS My3esl Uiu
My3eHHOI0 KOMILIEKCA SBJISIETCS — SKCIIOHUPOBAHUE UCTOPUUYECKUX TAMSATHHUKOB
KyJbTYPHOTO Hacneaus. JJanuyro pyHKIHIO BBITOIHSIOT SKCIIO3UIIMOHHO-BBICTA-
BOYHBIE€ MMPOCTPAHCTBA, U COBPEMEHHBIE MY3€U JOJKHBI OPraHU30BaTh JaHHBIE
MOMEILEHHUS TAaKUM 00pa3oM, 4TOObI OHU OBLTM COBPEMEHHBIMH, BHI3BIBAIOIIUMU
UHTEpEC; AOCTYNMHBIMU M KOM(OPTHBIMH, a Takxke yaoOHbIMH. pyrumu cio-
BaMH, JIAaHHbIE MPOCTPAHCTBA JOJIKHBI IIPUBJIEKATh U 3aMHTEPECOBBIBATH JIFOJIEH
pa3HbIX BO3PACTOB U yCTpeMieHUH, mpodeccuii, amOouiuii u unrepecon. CoBpe-
MEHHBIE IKCIIO3UIIMOHHO-BBICTABOYHBIE IPOCTPAHCTBA U UX BHICTABOYHbIE MaTe-
puanbl JOJKHBI BECTH C MOCETUTENIEM AUAJIOr HAa MOHSTHOM [UJISl HETO SI3bIKE,
YBJIEKATh €r0 CBOEH TEMAaTUKOW, yAUBIISTH U HABOJUTH HA pa3MbIILICHUS [2].

B xonne XIX — nagame XX BEKOB MOSIBIIIMCH Pa3HOOOpa3HBIE MY3€H KOM-
IUIEKCHOTO MPOQUIIs, XapaKTep COOpaHus U COAEPKaHUE KOTOPBIX OMPEAETSUINCH
UX CBS3BIO C MPOPUILHBIMU JTUCIUILTMHAMU. SIPKUMU IPUMEPaMH SIBIISIIOTCS T1e-
JTarOTM4YeCKHe M My3bIKaJIbHbIE MY3€U, MYy3€H, HalpaBJICHHOCTh KOTOPHIX ObLia
CKOHIICHTPUPOBAaHA HA HAYYHBIX COOOIIECTBAX, a TAK)KE YACTHBIX KOJUIEKIIMOHE-
POB U T. /1. DTO BCE MOCITYKUJIO OCHOBAHUEM JJIsi BOSHUKHOBEHUS U KPAE€BEUECKUX
My3€eB. «ITU My3€eH, 3aHUMAaBILHECS U3yUYEeHUEM Kpasi, COOPOM M MOKA30M MECT-
HOT0 MaTepuasa COCTOSUIM U3 OTJENOB, KOJUIEKIIMH KOTOPBIX OTPaXKaIu MPUPOTY
Kpasi, €ro UCTOPUIO U SKOHOMHKY. B 3TOM OTHOLIEHMH OHM SIBJISUIMCH HNPOTOTH-
IIaMU COBPEMEHHBIX KpaeBeaueckux mysees» [2, 3]. C 1917 roga Havanocs co3na-
Hue my3seirinoi cucremsl. «B 1930-e roasl B CCCP Obuta co3gana pa3BeTBICHHAsS
CeTh KPaeBEeIUECKUX MY3€€B — OHM UMEIIUCh BO BCEX 00JIACTHBIX U MHOTHX pailoH-
HBIX Topoaax» [2, 4]. Y kpaeBegueckoro mysesi Obliia chopMUPOBaHHAS CXEMa Op-
raHU3aIMKU SKCIO3UIIMOHHOTO MPOCTPAHCTBA, KOTOpas JOJKHA Oblla BMECTHUTD
00JbIIOE M MHOrOOOpa3HOE KOJIMYECTBO Marepuasa. KpaeBegueckum My3esiM
HE00X0IMMO HE TOJILKO OBJIa/IETh BCEMHU BBILIECIIEPEUNCICHHBIMU OCOOEHHOCTSIMH,
HO ¥ OJJHOBPEMEHHO ObITh HAIIEJICHHBIM Ha BCEX MOCETUTENEN, KOTOPbIE KETatoT
MO3HAKOMUTHCS C TOPOJIOM U €r0 PErHOHAMU; MTPUCIIOCA0INBATHCS K OOCTOSATENb-
CTBaM, 3HAHUSM, UHTEpECaM U MOATOTOBKE Kaxaoro nocerurens. [locerurenem
JTAHHOTO MY3€sl MOTYT OBbITh HE TOJBKO 3HATOKH WIIM CIEIUAIUCTHI, HO U OOBIBA-
Tenb. B HacTosilee BpemMsi MECTHbIE, pETHOHATIbHBIE My3€U 00J1aatoT OOJIbIION
cB000/1I0M B BBIOOpPE TEMATUKH HKCIIO3UIITMOHHOTO MPOCTPAHCTBA, HO, HECMOTpPS Ha
3TO, My3€H HE JOJKHBI TEPATh TeX (QYHKIMI, KOTOPbIE B HUX ObLIN 3a710KEHBI UC-
TOPUYECKH, HO U IPUOOPETATh COBEPIIICHHO HOBBIC [4].
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B 3apy06esxHOi ITpaKkTUKE MOSBUIACH HOBAsi TUTIOJIOTHSI COOPYKEHUM — My3€eH To-
POJICKOrO IUIAHUPOBAHMS WM LIEHTP FOPOJICKOTO IUIAHUpOBaHMs. MOKHO CKa3aTb,
YTO UEHTPBI TOPOJICKOTO INTAHUPOBAHUS SIBIIFOTCA ITPOLYKTOM Pa3BUTHS TOPOJIA. ITO
KOMIUTEKCHBIE M CIIOXKHBIE COOPY>KEHHS, KOTOPBIE BHIMOIHSIIOT MHOKECTBO (PYHKIII
Cpa3zy — HCTOPHUKO-apXMBHYIO, 00paz0BaTENbHYIO, MPOEKTHO-UCCIIEA0BATENBCKYIO,
0O0IIeCTBEHHO-COIMAIbHYO, 3 IMUHUCTPATUBHO-YIIPABICHYECKYIO [S].

BricTaBOUHBII [IEHTP TOPOJCKOTO MJIaHUPOBaHU HaxoauTcst B Huu6o u oc-
HoBaH B 2019 roxy. My3eil pacnoyiokeH B LIEHTPE HEAABHO MOCTPOEHHOI'O BO-
CTOYHOTO HOBOTO Troposia Huu6o. Llensb ero co3ganus 3akiroyanach B TOM, YTOOBI
OpraHU30BaTh MPUBJIEKATEIBHOE U JOCTYIHOE OOIIECTBEHHOE MPOCTPAHCTBO B
HOBOM paillOHE U TeM CaMbIM CIIOCOOCTBOBATH AUAIOTY MEXKAY IpakIaHaAMHU U JIU-
aMH, TPUHUMAIOIIMMU pelleHus o pasButuu ropoaa [6—10]. T'opox Hunbo
uMeeT O0raTyro HCTOPHIO IIPOU3BOICTBA KEpAaMHUKU. FIMEHHO 3/1€ch Hayanach Tak
Ha3bIBaeMas «KepaMHuuecKkas goporay. ['opos urpan BaxxHyI0 poJib B HALIHOHAJb-
HOM ¥ MEXIyHapOIHOM TOPrOBJIE KEPAMUKON Ha IIPOTSKEHNUN BCEN UCTOPUU LIU-
BUJIM3alMK. TeM HEe MEHee UCIOJIb30BAaHUE IJ1a3yPOBAaHHOW KEPAMHUKHU — 3TO HE
MPOCTO JJaHb YBAXKEHUS MECTHBIM TpaauuuaM Hun6o; ¢hakTypHas ria3ypoBaHHast
KepaMuKa 37aHusl TaKkKe co3/1aeT d3(eMepHbIe OTPAKEHUSI OKPYKAIOIIETo JIaH/I-
madTa. JlaHHbIe OTpaXKeHUs1 OXKUBIAIOT (hacajl ¢ pa3HOM MHTEHCUBHOCTBIO B 3a-
BUCUMOCTH OT BPEMEHH CYTOK, CE30HA U MTOTOJIbI.

CrnenyrolmuM npuMepoM sIBIIIETC My3€il, ocHOBaHHbIA B DysH B 2017 roxy.
[TpoekT BkItO4YaeT B ceOs 1Be (PYHKIMOHAIBHBIE 30HBI: AKCIO3ULIMOHHO-BBICTA-
BOUHYIO M 00pa3zoBaTelbHYI0 B cpepe rpalloCTPOUTENLCTBA U ApXUTEKTYPHI, a
TaKKe BTOPAsi 30Ha — APXUBHOT'O XPaHEHMSI JOKYMEHTOB. [ "paloCTpOUTENBHBIN BbI-
CTaBOYHBIM 3aJI, TOPOJACKON apXUB, I'PALOCTPOUTEIBLHBIA aPXUB, 3¢MEJIbHBIN apXUB
U apXUB HEIBWKUMOCTH — 3TO MATh CaMOCTOSITENbHBIX (DYHKIIMOHAIBHBIX 30H,
MPEICTABISAIONMX COOOM TUIMOBBIE BBICTABOYHBIC, CIY>KEOHBbIE M aIMUHHUCTpA-
TUBHO-KOMILJICKCHBIC YacTH 31aHus [11].

B oreuyecTBeHHOH MpakTUKE aHAJIOTOM 3apyOEKHBIX MY3€HHBIX KOMILIEKCOB
rOpPOJICKOrO IUIAHWUPOBAHUS MOTYT SIBIISITbCA KpaeBeaueckue my3eu. OCHOBOIIO-
JararimuMu QyHKIUSIMH JaHHBIX 00BEKTOB SBIISAIOTCS XPaHEHUE OCTATKOB UCTO-
PUYECKOTO IMPOIIIOro, HAyYHO-UCCIEA0BATENbCKas JEATEIbHOCTD, CBA3aHHAS C
U3YUYEHUEM ONPENIEICHHON TEPPUTOPUM U HAKOIIJICHUEM 3HaHUM 0 Hell, o0beau-
Hsig 3HaHUS reorpaduu, UCTOPUH, apXEOJIOTUH, Tororpadun, apXUuTeKTyphbl, IT-
HOrpaduu, rpafoCTPOEHUS U T. M. ITU GYyHKIIMOHAIBHBIE OCOOCHHOCTH JaHHBIX
O0OBEKTOB SBJISIOTCS IPU3HAKAMU, IO KOTOPHIM MOKHO MPOBOAUTH CPABHEHUS U
aHayu3 ¢ 3apyOexHbIMU IpuMepami [2, 14-16].

My3eit MockBbl ocHOBaH B 1896 rony, pacniosioskeH B [ [poBHaHTCKUX CKIaaax,
SBJISIIOIIMXCS. TTAMATHUKOM apXUTEKTYphl (eaepanbHoro 3HaueHus. PoHaoBas
KOJUJICKIMS] HACUUTHIBAET OOJIBIIOE KOJTMUECTBO €AUHUI] XPaHEHUs, BKIIIOYast MHO-
’KECTBO apXEOJOTMUYECKUX apTe(aKTOB, SBISIOIIUXCS OCHOBHBIM HAINOJHEHUEM
AKCMO3UIMU. My3ell aKTUBHO MPOBOJUT MEPONPHUATHUS MO cOOpYy, KOMIUIEKTOBA-
HUIO MaTepuaioB 00 oOOIIeCTBE, KyJbType U TMOBCEIHEBHOW KU3HU CTOJMIIBI.
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B koynekunu Takke UMEIOTCS PEIMETHI, CBsi3aHHbIe ¢ UcTopuel XX Beka. Oc-
HOBHOE XPaHEHHUE My3€sl pa3/IeJICHO Ha JBa OTAENA — «ApXeonaorus» U « POHIbD).
Apxeonornueckass KOJUIEKLIHMs OCHOBAaHA HAa MaTepUallax PacKonok B MoOcCKBe u
MocKOBCKO# 001acTH, BKJIIOYAsl Pa3iuyHbIEe OPYIUsS TPyAa, U3JENUs HApPOJHbIX
IIPOMBICJIOB, OPYKHE, JOMAIIHIOK U LEPKOBHYIO YTBApb, FOBEIUPHBIE WU3IEIU,
KPYITHBIE JIEPEBSIHHBIE COOPYKEHUS, apXUTEKTypHBIC JETaIN U3 OelI0ro KamHs U
Haarpoous. Bo BTopoit oTaen BXoaaT GoHbI, CBsI3aHHBIE C N300pa3UTEIbHBIM HC-
KyCCTBOM, UCTOpUYECKHUX (POTO(UKCALMil, HICTOPUUECKON JTUTEPATypOd U JTOKY-
MEHTAIUEN; TAK)KE UMEETCS KOJUIEKIMS IIJIaHOB, KapT U cxeM. [IpenMy1iecTBeHHO
OH COCTOUT M3 JKCIIOHATOB, OCHOBHOM TEMAaTHUKON KOTOPBIX SIBISETCS KapTorpa-
¢us. Kaptel TeppuropuanbHbix rpanul U cyobektoB Pocecun, Coserckoro Coroza
1 MOCKOBCKHX I'yOepHUil, 001acTeid, a Tak)ke reHepasibHbIe m1aHbl MOCKBBI O0iee
no3aHux BpemeH X VI-XX BekoB. Bce 3T0 MOMOXKET 3aMHTEPECOBAHHBIM TOCETH-
TEJISIM My3€esl TOJIPOOHO OTCIEUTh UCTOPHIO Pa3BUTHSI FTOPOIa.

JIaHHBIN My3€Hd aKTUBHO IPOBOJAUT MEPONIPHUSITHS, ITOCBAILIEHHBIE NCCIIEN0BA-
HUIO 00pa30BaHus, IUAIOTY B chepe apXUTEKTyphbl, TPalOCTPOUTENLCTBA U ypOa-
HUCTKU. Muccust My3est MOCKBBI — ObITh OJTHUM U3 UHCTUTYTOB F'OPOJICKOTO pa3-
BUTUS, y4aCTBOBATh B KyJIbTYPHOM, COLIMAIILHOU Y IPOCTPAHCTBEHHOM KU3HHU CTO-
auubl CTapasich yI0BIETBOPUTH COBPEMEHHBIE TOTPEOHOCTH OOILECTBA, KOTOPBIE
npeoOianaroT B Hawu HY [17]. B mepBoM KopIryce pacrosiararorcs BbICTaBOUHbIE
3aJIbl, BCETO UX ABa. BTOpol KOpItyCc HaX0auTCA Ha pecTaBpauuu. B TpetbeM Kop-
myce, B 3aBUCUMOCTH OT dTa)ka, HHPOpMalUs MpeacTaBieHa CclaeayomuM o0pa-
30M: Ha IEPBOM 3Take pacroiaraeTcsi BRICTABOUHBIN 3aJ1, paboTaeT cToiika uHpop-
MAalWX U IETCKUHM LEHTP, a TAKKE CYBEHUPHBIA MAara3uH, TPETUN 3TaX OTIAH IO
nexktopuil. Co cTtopoHsl 3yOoBCcKOro OyibBapa, B 3TOM € KOPITyCe, HaXOAUTCS
[{eHTp AOKYMEHTaJIBHOIO KMHO. B miaHax mojHas peKOHCTPYKLUS YHUKAJIBHOTO
APXUTEKTYPHOI0 KOMIUIEKCA U IIPUCIIOCOOJICHHUE €T0 3/1aHUH 1101 My3€HHbIE LIEIN.

Kak yxe OpU10 yHOMSIHYTO paHbllie, LIEHTP FOPOACKOTO IIJIaHUPOBAHUS MpE-
CTaBJISIET COOO0H CII0KHOE M KOMILJIEKCHOE COOPY’KEHUE, KOTOPOE BBIMOIHSET He-
CKOJIbKO (PYHKIIMU OJHOBpeMeHHO [23, 24]. [Insa xaxaon GyHKIIUHA BBIACISICTCS
OTZAEJIBHOE ITOMELIEHNUE WM IPYIII ITIOMELIEHNN, TE€ B CBOIO OYEpPEIb ACISATCSA Ha
CITy>Ke€OHBIC U TTOCETUTENIbCKUE, Tpaduueckue [25].

TpanguuuoHHOE MOHMMaHUE MY3€€B CBOJIUTCS K HEKUM YUPEKJICHUSAM, 3aHU-
MaromuMes: cOOpoM, U3YyYEHHEM, XPAaHEHUEM M HKCIIOHUPOBAHUEM MaMSITHUKOB
UCTOPUH KYJIBTYpBL. B 3TOM M 3aKitouaercs uctopuko-apxusHas pynkuus. Mcero-
puueckas potodukcaus ropoga B ONPeEAEICHHbIE HCTOPUYECKHE NIEPUO/IBI, TPa-
JOCTPOUTENBHBIE IIIAHBI PAa3BUTUSA TOPOACKOro npocrpancTBa. Ho meHtp ropon-
CKOI'0 IUIAHWPOBAHUS HE 3aLMKIICH TOJIBKO HA COXPAHEHNUH YK€ UMEIOIIETO MaTe-
puana OTHOCHUTEIIBHO MCTOPUM Pa3BUTUM ropoja. B ero skcnosuumy npucyT-
CTBYIOT MaTEPHUAJIbI, CBSI3aHHBIE CO CTPATErUsIMU PA3BUTHUSA TOPOJIA B IIEPCIIEKTUBE.

OO0pa3oBarenbHy0 QYHKIUIO UCTIOIHIIOT ONPEIEICHHbIE TIOMEIIEHUS B CO-
CTaBe 3/1aHUA: yUYeOHbIE KJ1ACChI, 3aJIbl BDEMEHHBIX MM TEMAaTHUECKHUX BBICTABOK,
JIEKTOPHH, IOMEIIECHMS IS IPOBEAECHUS KPY)KKOB, CEKIIMM JUISI TOCETUTENIEH JIH0-
OBIX BO3pacToB [26, 27].
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[IpoekTHO-HMCCNenOBaTENbCKAS (PYHKIMS TPEIyCMAaTPUBAET HAyYHO-HCCIIe-
J0BAaTeIbCKUE PabOThl MO IJIAHUPOBAHUIO M MEPCIEKTUBAM Pa3BUTHS JAHHOTO
HACEJICHHOTO IMyHKTa. byeT mpoBoAuThCs pa3paboTka reHepaibHOro IUIaHa, pe-
KOHCTPYKLMS, PEHOBAIUSl, HOBOE CTPOUTEIBCTBO M 0JIArOyCTPOUCTBO YCTAHOB-
JIEHHOW MECTHOCTH. Pa3mernienne apXuTeKTypHbIX MaCTEPCKUX, Cadya B apeHy
MTOMEIEHNN 1T MPOEKTUPOBAHUS U CTapTaIon [26, 27].

OO6uiecTBeHHO-coLMaNbHAsl (YHKIMS TOPOJCKOTO IJAHUPOBAHUS Oyjaer
NPEACTABIATh U3 ce0sl MPOCTPAHCTBO JUIsl COOpaHUi 3aMHTEPECOBAHHOMN 0OIIe-
CTBEHHOCTH, COOp M 00CYXKIEHUE

OO011ecTBEHHBIX MHEHUI U MPEUI0OKEHUN 111 3TOr0 OyAYT MPEyCMOTPEHBI
MPOCTPAHCTBA U MoOMelIeHus: A GopymoB, KoH(DepeHIuil npodeccuoHanos,
MIPOEKTHBIX IKCHO3UIUM [26, 27].

MHuorodyHKIIMOHABHBIE IEHTPBI TOpoickoro TuianupoBanust (MIIITI) sBms-
FOTCSI HOBOU THUIIOJIOTUENW MY3EHMHBIX COOPYXKEHHUH, KaK MPAaBUJIO I 3TOrO MPO-
CKTHPYIOT COBpPEMEHHBIC, (PYHKIIMOHAJIBHO MpeaHa3zHaueHHble 3maanus. MIITTI
MOTYT IIPEICTABIIATh OJUHOYHBIE 3[JaHUs, CIIEHUAJIBHO CIIPOEKTUPOBAHHBIE; 3/1a-
HUS, COCTOSIILIME U3 HECKOJIBKUX KOPIYCOB, HO 0ObEIMHEHHBIE €IMHON TEPPUTO-
pHel; TakKe MOTYT PaclojararbCsi B peCTaBpUPYyEMbIX UCTOPUYECKHUX ITOCTPOK-
KaX U MOTYT SIBJISITCS YACThIO 00JIEE CIOKHBIX KOMIUIEKCOB, TAKUX KakK, HaIllpH-
Mep apTkiactep [28, 29]. OnHruMH U3 TPUMEPOB OAUHOYHBIX, CIIEHIUAIBHO CIIPO-
€KTUPOBAHHBIX 3/IaHUN SIBJIAIOTCS MY3€U TOPOJICKOrO IUlaHupoBaHusi B HunOou
[ITanxae. YToObI MOAYEPKHYThH POJIb 31aHUS KaK OOLIECTBEHHOI'O LIEHTpa, KOH-
LHEHTPUPYIOLIETrO JIFOJICKUE TOTOKM Ha CBOEH TEPPUTOPHUH, OH ObLT pa3paboTaH
KaK TPOJOJKEHUE OKPYXKAIoero JaHamadra HabepeKHOW |, CIeT0BATENbHO,
SIBJISIETCS. HEOTHEMJIEMOM 4acThi0 OOLIECTBEHHOTO napka. CoeIMHUTENbHBIE JI0-
POKKH, MOCTBI U YJIMIIBI BIUIETEHBI B TONOTpadHIo, BEAYIYI0 KO MHOTUM BX0/1aM
B 31aHue. [1laHxaliCKkuii BBICTABOYHBIN LEHTP TOPOACKOIO INIAHUPOBAHUS — ATO
OoJbIIIas BEICTABKA, B 9KCIIO3UIIMU KOTOPOH MPEACTABIICHBI IIAHBI TIO CTPOUTENb-
CTBY M pa3Buthio ropoja Illanxaii. ABnsercss 0qHUM U3 MEPBBIX MY3€€B rOPOI-
ckoro rmiaHupoBaHusa B Kurae u A3zun. BeICTaBOYHBIN IIEHTP HAXOIUTCS B LIe-
CTUATAaKHOM 3JaHUU C JIBYXYPOBHEBBIM IOJIBAJIOM, UCIOJb3yEMBIM B KaUECTBE
NapKoBKHU. ITO 31aHuE ObLI0 mocTpoeHo B 1999-2000 rogax.

Ha ocHoBe ananm3a pacCMOTPEHHBIX OTEYECTBEHHBIX U 3apPyOCIKHBIX MTPUMe-
POB KpaeBEAUECKUX MY3€€B M MX OpPraHU3ally BHYTPEHHETO MPOCTPAHCTBA, a
Tak)K€ BHYTPEHHHUX MPOCTPAHCTB MHOTO(PYHKIIMOHAIBHBIX IIEHTPOB FOPOJICKOTO
IJIAHUPOBAHMSI MOYKHO C/I€NIATh BBIBOBL:

1. PaccMoTpeHHbIE TPUMEPHI 3AaHUI My3€€B TOPOJICKOTO IUTAHUPOBAHHUS COB-
MEUaloT B ce0e MHOXKECTBO (PYHKIUM, KOTOPbIE JOMOJIHSIIOT OCHOBHYIO (DyHK-
LU0 3[IJaHUS — SKCIIO3ULIMOHHO-BBICTABOYHYIO.

2. DKCIO3UIIMOHHO-BBICTABOYHAS (DYHKIUSI MOKET JTOTIOTHSITHCSI 000COOJIEHHO
(GYHKIMOHUPYIOIIEH 30HOM, KOTOpasi BHIMOIHIET CBOM YHUKAJIbHBIE 3a/1a4H.
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3. B 0T€4eCTBEHHOM OIBITE 3aMETHO, YTO HOBBIE TEHJICHLINA B OPTaHU3ALNH
MEpPOIPUATHNA, CBSI3aHHBIX C TOPOACKHMM ILJIJAHUPOBAHUEM, ApXUTEKTYpOH aK-
TUBHO ITPOBOJSATCA UMEIOT MOIYJISIPHOCT, HO B CBSI3H C UCTOPHEN apXUTEKTYPbI
CTpaHbl OIAHHBIE MEPOIIPHUATHSI IPUCTIOCAOIUBAIOT KpaeBe1uecKkue My3eu (Ko-
TOpPBIE B HACTOSIIEE BPEMSI TEPSIOT MOIYJISIPHOCTh U3-3a YCTapeBUIEH 3KCIO3U-
MU WINA CaMOT'0 COCTOSIHMSI 3aHMsI), TOCTOSTHHOTO 3/1aHHUS, yIOBJIETBOPSIOLIETO
BCEM TPEOOBAHUSAM IIPOBOJUMBIX MEPONPUITHI, OTCYTCTBYET.

4. IlpoexkTupoBaHuE TaKOro poaa OOBEKTOB CTOJKHETCSA C HEOOXOAMMOCTBIO
MOAM(PUKALMH CYIIECTBYIOIIEH HOPMAaTUBHOM 0a3bl, U MTPOOJIEMOI ITepeBOCIUTA-
HUS HACEJICHUS U3-3a OTCYTCTBUSI BOBJICYEHHOCTH HEKOTOPBIX CJIOEB OOIIECTBA B
COBPEMEHHbIE MTPOOJIEMBI KU3HHU rOPOJIa.
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VJIK 72

AHAJIM3 COCTOSHUA
N NCHIOJIb30OBAHUSA OBPA’KHO-BAJIOYHBIX CUCTEM
B COBETCKOM PAHUOHE I'. bBPAHCKA

M. B. bynanosa
Hayuonanvnulii ucciedosamenbckuil
Mockosckuii 20cydapcmeentblil CmpoumenbHblil YHUgepcumem
(2. Mockea, Poccus)

B crartbe npenicraBiieH aHaIN3 COCTOSIHUS U (DYHKIIHOHAIBHOTO UCTIOIb30BaHUS OBPaKHO-0a-
JIOUHBIX CHCTEM B IIEHTpasIbHOM yacT CoBeTcKoro paiiona ropozaa bpsiacka. BeisiBieHs! pakTopsl,
UMEIOIIME HEraTUBHOE BO3JCHCTBHE HA MPHUPOAHBIE TEPPUTOPUH C OTPHLIATEIHHBIMUA (hOpMaMU
penbeda, onrcaHbl BO3MOXHbIE PUCKHU NIPU UX MPOJODKUTEIBHOM BIUSIHUHM Ha TEPPUTOPHIO.

Knwueswie cnosa: 2opoo Bpanck, namamHux npupoobl, 08padCHO-O0AN0UHASA cucmeMmd,
ompuyamenvHvie opmbl penvea, peKpeayuoHHble 30Hbl, O1a20yCmpolcmeo.

The article presents an analysis of the state and functional use of ravine-beam systems in
the central part of the Sovetsky district of the city of Bryansk. Factors that have a negative
impact on natural areas with negative landforms are identified, and possible risks are described
in case of their prolonged impact on the territory.

Keywords: city of Bryansk, natural monument, ravine-beam system, negative landforms,
recreational areas, landscaping.

C OBICTPBIM pa3BUTHEM T'OPOAOB MIPUPOIHBIE TEPPUTOPUH MTOABEPTAIOTCS BCE
OO0JBIIMM aHTPOTIOT€HHBIM Harpy3kam. 9T0 00yCIOBIECHO YBEINYCHHEM KOJIHYe-
CTBa aBTOMOOMJILHOTO TPAHCIOPTA, YIJIOTHEHUEM KUJIOM 3aCTPOMKH, paciiupe-
HUIO MPOMBIIIJIEHHBIX TeppuTtopuil. Bece 3T (GakTOphl HETaTUBHO BIUSIOT Ha
IPUPOIHBINA KapKac ropojia, B pe3yJbTaTe Yero yxXyIaeTcs: IKoJorudeckas o0-
CTaHOBKA. ['0pojicKe pUPOAHbIE TEPPUTOPUU CO3AAIOT OJATONPUSTHYIO OKpY-
KAIOUIYIO0 Cpey B FOpoJie, yIOBIETBOPSIOT MOTPEOHOCTH Mtoaeil B oTabixe. On-
HaKO B COCTaBe MHOI'MX ropoaos Poccuiickon ®enepanyn pacrnosiokKeHbl IpU-
POJIHBIE TEPPUTOPUH, KOTOPHIE YaIlE BCETO MCKIIFOUYEHBI U3 FTOPOACKUX OTHOILIE-
HUI BBHUJY CJIOKHOCTH MX UCIIOJIb30BaHUS.

Pa3ButHe 3pO3MOHHBIX TPOLIECCOB Ha YpPOAHU3UPOBAHHBIX TEPPUTOPUSIX,
BIIUsIHUE pesibeda Ha CUCTEMbI pacCeIeHUs, TPOUCXO0XKICHUE U pa3BUTHE TOPOIOB
B YCIIOBUSIX CJIOKHOTO penbeda, paccmarpuanu @. B. Kornos, M. B. Beperen-
nukoBa, C. C. Co6ones, B. Il. JlunoB, M. H. Tuxomupos, E. ®. 3opuHna,
. A. Slmxos. U3yuenune oBpaxHo-6amounsix cuctem nposoauiock C. H. Kosa-
neBbIM. B ero paboTtax paccMaTpuBaeTCsi B3aUMOJICHCTBUE OBPAKHO-O0ATOUHBIX
CUCTEM U TEPPUTOPHUH HACEICHHbBIX MyHKTOB [1, 2]. B paborax . M. CeHromien-
KOBOI Tak)ke M3y4yeHbl IPOOJIEMbl B3aUMOACHCTBHS OBPAKHO-0ATOYHBIX pelibe-
(G OB U TOPOJCKUX TEPPUTOPUI U MIPEAJIONKEH MEXAaHU3M 30HUPOBAHUS OBPAKHO-
OaJIOUHBIX TEPPUTOPHI TO (aKTOpaMm 3arpsi3HEHHs Cpe/ibl, BApUAHTHI Oe3omac-
HOT'O OCBOCHHMS OBPaXKHO-0ajI04HOTO penbeda [3, 4].
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SpkuM npuUMepoM TOpoJa C OBPAKHO-OAIOUYHBIM penbedoM  SIBISIETCS
bpsHck. LleHTp ropoaa uenenper oBparaMu, B KOTOPBIX ITPOTEKAIOT PEYKH U Y-
yeliku, Bnajatomue B Jlecny. s neneit oocienoBaHus BbIJEICHBI IBa KPYITHBIX
oBpara, pacroJIOKE€HHbIX B IIeHTpajdbHOM yacTu CoBeTcKoro paitona: «BepxHuii
Cynok», «Huxunit Cy0x», KOTOpbIE SIBISIIOTCS MAMSATHUKAMU PUPOBI PETHO-
HanbHOTO 3HaueHus «OBparu Bepxuuit u Hwxuuit Cynku ¢ poaHukamu, OpoB-
KaMmu 1 oTBepIikamMu B T. bpsiacke (bpsiHckue 6amkm)y.

B cootBeTcTBHM € TaciOpTOM NaMATHUKA PUPOBL, YTBEpKIeHHbIM [locTa-
HoBJieHueM IlpaBurenbcTBa bpsiHckoit obmactu ot 27.12.2018 r. Ne 701-I1, axo-
CUCTEMBI 0aJIOK UMEIOT BaXKHOE 3HAUCHHE B MOAIEpKAHUU KOMGPOPTHOM CpeJibl B
LEHTPE TOPOJA: YIY4YIIaloT MUKPOKIUMAT, JPEHUPYIOT LEHTPAIbHYIO 4acTh ro-
poJia, 00pa3yroT OJIArOMPUATHYIO CpeAy OOUTaHMSI )KUBOTHBIX U PACTCHHI, B TOM
yucie JUIs peAKUX U OXPaHSAEMbIX BUAOB (MECTO MPOU3PACTAHUSI CEMHU PEAKUX
BUJIOB PACTEHUMN, MECTO OOMTAHHS CEMU PEIKUX BUIOB )KHBOTHBIX, 3aHECCHHBIX
B Kpacnyto kuury bpsHckoi o6nact), GopMHUPYIOT MUTPALIMOHHBIE KOPUAOPHI
nonuHbI p. JlecHa, a OTKPBITHIN penbed 6anok co3aaeT KOMPOPTHYIO BU3yaIbHY IO
cpeny B LIEHTpe ropoja [S].

JIist BU3yallbHOTO OOCJIE0BAHMS C MOCIEAYIONIMM aHAJTU30M COCTOSHUSL U
(GYHKIMOHAJIBHOTO UCIIOIB30BAaHUS ATUX MPUPOJIHBIX TEPPUTOPHIL, HA OCHOBE OT-
KPBITBIX JTAHHBIX IMyOJIMYHOM KaJacTpoBOW KapThl [6] ObLTa cocTaBieHa KapTa-
cXeMa pacroJIOKSHUS TPAHUI] U 30H OXPaHbl M3y4aeMbIX OBPaKHO-0aJIOUHBIX CH-
cteM (puc. 1).

- — epanuybl meppumopuu

— cpaHruysbl OxpaHHOZZ 30Hbl

Puc. 1. Kapma-cxema pacnonosicenusi 08paxicHo-0a104Hou cemu
6 yenmpanvrou yacmu Cogemckoeo paviona 2. bpsaucka
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B cooTBeTCcTBUM ¢ IPOBEAEHHBIM OCMOTPOM MOXHO CJIEJIaTh BBIBOJIBI, YTO B
OCHOBHOM TEPPUTOPHS PACCMATPUBAEMBIX OBPAroB HCIOJB3YETCS IOJ MaJlo-
ITaXHYIO )KWIYIO U JAYHYIO 3aCTPOMKY, FapayKHbIE KOOIEPATUBBI U, K COXKaJle-
HUIO, CBAJIKU. JIaHHBIN T MCHOJB30BAaHUS MOAOOHBIX TIPUPOIHBIX TEPPUTOPUI
HEJIOIIyCTUM, 3aMyCOPUBAHUE U XaOTHYHAS 3aCTPOMKA TEPPUTOPUH BIIEKYT 3a CO-
O0¥1 3arpsi3HEHNE TPYHTOBBIX BOJ, HAPYLICHHE TOYBEHHOTO U PACTUTEIBHOTO 10~
KpOBa, Pa3BUTHE dPO3HUH CKIOHOB, a TAK)KE ITIOPTUT ICTETUYECKUM BUJ TOPOAA.

OnHako 3aMedeHbl YU4aCTKH, HA KOTOPBIX IIPOUCXOINUT CTUXUIHAS pEeKpeanys,
a TaK)K€ YaCTUYHO 00YyCTPOEHHBIE B COBETCKHI IEPUOJ «HAPOIHBIE TPOIB» (PHUC.
2). Bce 3T0 TOBOPUT O HENOCTATKE PEKPEALIMOHHBIX 30H U MEUIEXOJHBIX IyTEH,
JOCTYIHBIX JUIs XKUTENEH ropoia Ha TeppuTopur COBETCKOro pailoHa, 1 HE00X0-
JUMOCTH U3MEHEHUs QYyHKIIMOHATBHOTO UCIIOJIb30BAHUS TEPPUTOPUHU OBPATOB.

Puc. 2. ,ZZepe}zHcmqubl 10 HAPOOHBIM MPONAM 8 08pa2e
«Bepxnuii Cyook» (pomo M. B. Bynanosoii)

Ha ocHoBaHuu npoBeeHHOTO aHAIM3a OBPAXXHO-0aJI0YHBIX CUCTEM B TOPOE
BpsiHCcKe BBISBIEHBI cliefytonie (HaKkTopbl, UMEIOIINE HEraTUBHOE BO3/IEHCTBHE
Ha IPUPOAHBIE TEPPUTOPHUH C OTpUIIATENILHBIMU (hopMamu penbeda:

e cOpOC HEOUHIIIEHHBIX CTOYHBIX BOJ Ha CKJIOHBI OBparoB (puc. 3);

® 3arpsi3HEHHE TEPPUTOPUU TBEPAbIMU ObITOBbIMU OTX0/1aMu (THO — puc. 4);

® CTUXMITHAs peKpealns, Hapylaias 3K0JIOTHYeCKOe COCTOSIHUE TEPPUTO-
puu (puc. 5);

® HEOpPraHW30BAHHAS 3aCTPOMKA TEPPUTOPUHU OBPAroB U MX CKIOHOB, HApY-
MIa0Ilas BU3yajJbHOE BOCIPUATHE PUPOTHON TeppUuTOpuu (puc. 6).

Puc. 3. Copoc cmounwvix 600 o Puc. 4. oc T5O

Ha meppumopuio ospazca « Husicnuii cyoox» Ha cK1oH ospaza « Bepxuuii Cyoox»
(homo M. B. Bynanosoti) (homo M. B. Bynanosoti)
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Puc. 5. Mecmo nuxnuxa
Ha meppumopuu ospaza « Husicrnuii cyooxy
(homo M. B. Bynanosoii)

Puc. 6. 3acmpotixa meppumopuu oepazos
(oomo M. B. Bynarnosoti)

Jlanable QaxTOphl IPU ATUTEIBHOM BO3JIECHCTBUU MPUBOJAAT K pa3pylICHUIO
nanamadTa (puc. 7), nerpaganuu cOpMUPOBAHHBIX B OBparax MpUpOIHBIX 3KO-
CHUCTEM U COKpAIEHHIO BHJIOBOTO pazHooOpasus coobiiecTB. Takum oOpaszom,
TeppUTOpHs ropoia bpsiHcka B HACTOSIIIMIT MOMEHT HaXOUTCS B COCTOSTHUU KOH-
(bauKTa ¢ OBpaXXKHO-0aJTOYHBIMU CUCTEMAMM.

Puc. 7. Ononszenwv cknona ospaea «Bepxuuii Cyoox»
Ha cnycke ¢ npocnekma Jlenuna (pomo M. B. Bynanogoti)

Hcxons u3 pe3yapTaToB 0OCIEIOBaHUS, OIPEAEICHO, 4YTO COCTOSIHHUE
OBpaxHO-0a10uHbIX cucteM bpsHcka kpusucHoe. [Ipu oTcyTcTBHM MeponpusTUil
II0 COKPAILIEHUIO HEraTUBHOT'O BO3JACHCTBHS IPUPOAHYIO TEPPUTOPHIO XKAYT He-
oOpaTuMble MOCIEACTBUS B BUJE COKpPALICHHUS YHMCICHHOCTU M IOCIEAYIOLIeH
yTpaThl PEAKUX BUAOB PACTCHHUM U JKMBOTHBIX, 3aHECEHHBIX B KPAaCHYIO KHHUIY
Bpsinckoit o0nacTu, yHUKaIbHOTO JaHAmadTa.

N3 3toro crneayer, 4To B JAHHOM CUTyalluu HauOoJee palMoHaIbHOE pellle-
HUE — 3TO IIPOBEJCHUE NIEPBOOYEPEIHBIX MEPOIIPUATUH 110 BBIBEIECHUIO IIPUPOJ-
HBIX TEPPUTOPUHN U3 KPU3UCHOTO COCTOSHUSA € MTOCJIEAYIOIUM BKIFOYECHUEM UX B
TKaHb FOpOJa B BUJIE PEKPEALMOHHBIX 30H, COXPaHssA IPU HTOM JKOJOTUYECKOE
paBHOBECHE U OaJlaHC B3aUMOJAECUCTBUS ITUX CTPYKTYP.

ITonobHOE COTPYAHMYECTBO IIOMOXKET COXPAaHUTh U BOCCTAHOBUTH COOOIIIE-
CTBa M 9KOCUCTEMY IIPUPOAHON TEPPUTOPHUH, & TAKKE YIIYUIIUTh KA4E€CTBO KU3HU
YEJI0BEKa B TOPOJICKOU cpefe.
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V]IK-72

HPOBJIEMBI 'OPOACKOI'O ITPOCTPAHCTBA
HA ITPUMEPE I'. ACTPAXAHH

U. A. Jleonosa
Acmpaxauckuii 20cyoapcmeeHHblll YHUBepCcumem
um. B. H. Tamuwesa
(2. Acmpaxanw, Poccus)

PaccMoTpeHo noHSTHE ropo/ia KAK UICTOYHHKA 3arpsi3HEHNS U AECTPYKTYpU3aLM KOMIIOHEH-
TOB MPUPOIHON cpebl. B pe3ynbraTe mpon3BOACTBEHHON U KOMMYHAITLHO-OBITOBOM JIEATETHHOCTH
YXYALUMIACH YCIIOBUSI KU3HU CaMUX TopoxaH. Ha3BaH psizt 3Koorndeckux npooieM, CBsI3aHHbIX C
MPOLIECCOM OPraHM3alK TOPOJICKOW CpPE/Ibl, YPOBEHb CI0KHOCTH KOTOPBIX BO3PACTAET C POCTOM
ropozoB. Ha npumepe r. ActpaxaHu MpescTaBieH aHaIu3 OCHOBHBIM (DaKTOpaM, OKa3bIBAIOIIMM
HETaTUBHOE BO3JEHCTBUE HA IPUPOJHYIO cpedy. ENMHCTBEHHBIM IPUPOIHBIM KOMIIOHEHTOM, CIIO-
COOHBIM CIepKaTh HATUCK HKOJIOTHYECKUX MPOOIIEM, SBIISIOTCS 3eeHble HacaxieHus. /{aHa orieHka
MEPONPUSTHSIM, IPOBOIMMBIM B LIEJISIX COXPAHEHUS 3€JIEHBIX 30H B ropojie. B nporecce nccnenosa-
HUSL ObUTM M3y4YeHBI OCOOCHHOCTH HKOJIOTHYECKUX Mpo0seM I. AcTpaxaHH, ONpEAeNeHbl UX Mpu-
YHHBI, OLIEHEH 00beM KaTacTpodbl U MPEI0AKEHBI PEKOMEHIAIMH BO3MOKHBIX UX PELLICHHUM.

Knroueswie cnosa: 2opoo, nacenenue, okpyxicarouas cpeoa, IKoio2uieckue npodiemvl, 3e-
JleHble Haca)cOeHUsl, NPOMbIUULIEHHbLE NPEONPUAMUS, KOMMYHANbHbIE OMX00bl, CIPAMEUs.

The concept of a city as a source of pollution and destruction of components of the natural
environment is considered. The living conditions of the citizens themselves have deteriorated
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as a result of industrial and communal activities. A number of environmental problems related
to the process of organizing the urban environment are named, the level of complexity of which
increases with the growth of cities. The analysis of the main factors that have a negative impact
on the natural environment is given on the example of Astrakhan. The only natural component
capable of containing the onslaught of environmental problems are green spaces. The assess-
ment of the activities carried out in order to preserve green areas in the city is given. In the
course of the study, an analysis was given of the peculiarities of the environmental problems of
Astrakhan, their causes were determined, the volume of the disaster was estimated and recom-
mendations were given for possible solutions.

Keywords: city, population, environment, environmental problems, green spaces, indus-
trial enterprises, municipal waste, strategy.

B nacTosiee Bpemsi ropos sSBASIETCSI OCHOBHOM (DOPMOM OpraHu3aluu sKu3-
HEHHOT'0 MPOCTPAHCTBA YEJIOBEKa, KOTOpasi CO BpeMeHeM TpaHC(hOpMHUpYeTCs,
npruoOpeTasi BCE HOBBIE YEPTBHI.

Cy1iecTByeT MHOYKECTBO MHEHUM, YTO COOOM IIPeICTaBIIAE€T FTOPOI.

B «CrnoBape oO1uiereorpaguyeckux TEpMUHOBY» MOHITHE «TOPOI» ONpees-
€TCsl KaK KOMITAKTHOE MOCEJIEHUE ¢ MpeolaagaHueM HEeCeIbCKOX035HCTBEHHbIX
byHKIUH, B KOTOpOM (popMHpyeTcsi COOOIIECTBO JIFOICH, BEAYIINX CBOCOOpas-
HBII 00pa3 )KU3HU B YCIOBUSAX, OTINYAIOIINXCS OT OKPYKAIOIIEH CeIbCKON MeCT-
HOCTU ONPEJEICHHBIM THUIIOM AaHTPOIOT€HHOTO MpeoOpa3oBaHUA B BUIE 3a-
CTPOMKH KPYIHBIMU 3/JaHUSMH U IPYTUMHU XapaKTEPHBIMU COOPYKEHHUsIMHU [1].

JloxTop conmonorudeckux Hayk, mpodeccop E. H. 3a6oposa B padote «I o-
PO’KaHHMH B TOPOE» YTBEPIK/Iajia, YTO OOJBIION TOPOJ KaK SIBJICHUE MPOILIOTrO U
HACTOSIIIETO MPECTaBIsieT coO00 Hanbosee KPYMHYI0 U3 UCKYCCTBEHHBIX CpEl
0o0UTaHMsI, CO3/IAHHBIX YEJIOBEYECTBOM, B KOTOPOW OoJibllle, YeM B KaKOH-IHO0
JIPYroM cpelie KOHLIEHTPUPYIOTCS U MPOSBIIAIOTCA PE3YIbTAThl IPOABUKEHUS 11~
BHIIM3AIUNY [2].

Poccuiicknii HCTOPUK, HCKYCCTBOBE U apXUTEKTYpHbIN KpuTHK I'. . PeB3un
nucai: «['opox — 3To yenoBeyeckoe NpOU3BEACHUE, KIIOPOXKIECHHUE pa3yMa, KOTO-
poe HepazyMHO» [3].

['opoga MCTOpUYECKH MOSBISUINCh B MECTaX KOHIICHTPAIMU HACEIEHUs
Y 3aBUCENM OT Pa3BUTHUS TOPTOBBIX CBS3EH M MPOMBIIUICHHOTO MPOU3BOJICTBA.
[IpyunHBI UX MOSBIECHUS MOTIJIM HECTU M BOCHHO-OOOPOHUTEIBHBIN XapakTep.
Kpome Ttoro, ToukoM miig ypOaHU3alMM SBISUICS, KOHEYHO K€, U Hay4dHO-
TexHuueckui nporpecc. Emie ppaniy3kuii corponor 3. {ropkreitm oTMeualt, 4To
ropoja MpocTO TAaK HE MNOABIAIOTCS. VX MOsBIEHHWE, KakK IMpaBUiO, BCEraa
BBI3BAHO MOTPEOHOCTIMU JTt0JIeH [4].

CdhopmupoBaBIIMCh, TOPOJI CTAHOBHJICA IIOCEJIEHHEM CO CBOUM OBITOM,
YKJIaJI0M, KyJIbTypo# u co cBouMH mpodiemamu. K mpumepy, r. ActpaxaHs mpe-
CTaBJIsIET OO0 MoceNeHre, CI0KUBIIEECs B MPOLECCe TOPrOBbIX CBA3EH ¢ mep-
CUJICKUM U apaOCKUM rocyaapctBamu. Toprosbie KapaBaHbl, IPOXOAUBIINE YepPe3
AcTpaxaHb, JOCTaBISJIM U3 ATUX CTPAaH B PYCCKHUE ropoja u EBpoiry mpsiHOCTH,
HIENK U Apyrue ToBapbl. CeroaHs AcTpaxaHb — 3TO COBPEMEHHBII MHOTOHAIMO-
HAJBbHBIN TOPO/I, IPEACTABISIIOIINN cO00H chOPMUPOBAHHBIN KOMILJIEKC CO CBOEH
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MIPOMBIIIEHHO-3KOHOMHYECKON 30HOM, AOPOKHO-TPAHCHOPTHOM Pa3BA3KOM, C
0COOCHHOM KYJIbTYPOU M TpaguLIMsaIMH [5].

BO3HHKHOBEHME U CYLIECTBOBAHKUE TOPOOB CTAJIO TOTYKOM JIJIsl TOSIBEHUS] MHO-
KECTBA DKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX HE TOJBKO C 3arpsi3HEHHUEM aTMO-
chepHOTO BO3/TyXa, BOJIBI M HCTOIIEHNEM TTOYBBI, HO M C IITyMOBBIM JTUCKOM(OPTOM
B COBPEMEHHOM IPOCTPAHCTBE, MOCTOSTHHBIMU TPAHCTIOPTHBIMU TTPOOKAMH, YMEHb-
IICHUEM TUTOIIAJICH 3eJICHOM 30HbBI. ITOT Mporiecc He odommen u r. Actpaxanb. Ce-
roAHsI HAOMIOAAETCS LEeTbId KOMITJIEKC SKOJIOTUYECKUX MPOOIeM, KOTOPhIE UMEIOT
pa3nyHble MPUYMHBI BOSHUKHOBEHUS CO CBOMMHU O0coOeHHOCTsIMU. HekoTopeie u3
HUX TPeOYIOT CPOUHOTO PEILICHUS.

Hamu Ob110 BBINOJIIHEHO HEOOJIBIIOE UCCIIEIOBAHUE 110 COCTOSTHUIO OKPYKaro-
IIeH Cpeibl perroHa M0 MPUOPUTETHBIM TOPOACKUM Iipobiemam. bricTpoe pazBuTue
COBPEMEHHOTO TOPOIa 000CTPUIIO MMPOTUBOPEUNE MEXKTY TIOTPEOUTEIISIMU PECYPCOB
OKPYXKAaIOIIEH Cpeibl — JKUTEISIMA FOPO/ia U BO3MOKHOCTSIMU MPUPO/IbI TOMOJHUTh
3TH pecypchbl. KauecTBO okpyxarolieil cpeibl MOCTOSIHHO CHUXKAETCS C 3arpsi3He-
HUEM BO3IyIIHOTO W BOJHOTO 0aCCEWHOB, HEPETYIUPYEMON U HEKOHTPOIUPYEMOI
YTUIM3AIMEN 0TXO10B ITPOU3BO/ICTBA U MOTPEOIEHMSI, yTPATON FTOPOJCKUX 3EJIEHBIX
30H U ApYyrux (hakTopoB.

OCHOBHBIM 3arpsiI3HUTENIEM FOPOJICKOM Cpe/Ibl SIBJISETCS aBTOMOOUIILHBIN TPaHC-
nopt. Tak, 075 3arpsA3HAIOLIMX BEIIECTB, BRIOPACKIBAEMbBIX aBTOTPAHCIIOPTOM, CO-
ctaBisieT 53,9 Teic. T B rox wiu 37 % OT 00IIeTo BAIOBOTO BRIOPOCA 3arPS3HSIOIINX
BEIIECTB B AcTpaxaHcKoi obmactu. KpoMe BBIXJIOMHBIX Ta30B B aTMOC(HEPHBII BO3-
JyX TPU PE3KOM TOPMOXKEHHUH aBTOMOOWIS B aTMOChepy MonaiatoT TBEpbie Ya-
CTHIIBI OT IJIOXOTO JOPOKHOTO TOKPBITUS. Y POBEHb aBTOMOOMIM3anuu B Poccun
noctur 200 aBTomo6ueit Ha 1000 xxurteneit u mpoaonkaeT ObICTpo pacTu. Poct aB-
TOMOOMJILHOTO TIapKa MPAKTUYECKH HE MOJIAETCS YIPABICHUIO U KOHTPOJIO.

Kpome TOro, ToJIbKO Ha TEPPUTOPUU CAMOTO TOPOJA JACHCTBYET HECKOIBKO
JECATKOB KPYITHBIX MTPOMBIIIJIEHHBIX NPEANPUATUN: ACTpaXaHCKUW 3aBOJ pe3U-
HOBOM 00yBu (A3PO), ActpaxaHckuil TeruioBo3opeMoHTHbIM 3aBoa (ATP3),
AcTtpaxaHckuii 3aBoJ1 pesuHoTexHnueckux uzaenuit (ASPTH), TOLI-2, ActpaxaH-
ckast ['POC. 3nauntenpHas yactb BEIOpOCOB B atMocdepy obsactu (okoio 60 %)
MIPUXOJUTCS Ha NMPEANPUITHE «ACTpaxaHbraznpom» [6].

J1o cux mop HEPEUIEHHBIM OCTAETCsl BOIPOC IO KA4eCTBY FOPOACKOM BOJBI. M3
BCEH BOJIbI, U3BATON M3 MPUPOAHBIX UCTOUYHUKOB B Poccuu, 33 % npuxoaurtcs Ha
Bonry. Boga u3 3T0M peku HE COOTBETCTBYET HOPMaM IMHUTHLEBOM BOJBI M HEMPH-
roiHa JJisi ppI0OBOJACTBA WK opoleHust. C 3TUM CBsI3aHbI CITyYyau MaclITaOHOM Tu-
oemu peiObI B Kacnmiickom Mope B 2015 roay. Bee 3arpsisHeHHbBIEe TPOMBIIIIIICHHBIC
Y KOMMYHAJIbHBIE CTOYHBIE BOJIbL, ITPEK/IC YEM MTONIACTh B €CTECTBEHHBIE BOJOEMBI,
JIOJDKHBI TIPOXOAUTH MEXAaHUYECKYI0 I OMOJIOTUIECKYIO OYMCTKY Ha CIIEIUATLHBIX
OUYHCTHBIX COOPYKEHUsIX. B HacTosiee BpeMst B 00J1acTH JEHCTBYIOT 64 OUHCTHBIX
coopyxennst. OHaKO MHOTHE W3 HUX YCTapein, TpeOyIOT PEKOHCTPYKIIMU U HE MO-
T'YT CIIPaBJISATHCSA CO BCEM 00bEMOM IMOCTYMHAIOIIMX Ha HUX CTOKOB [7].

OcTpo CTOUT BOMPOC B HAIIIEM T'OPOJIE, KaK IPAKTUYECKH BO BCex ropoaax Poc-
CuH, 0 cOOpe U yTUIM3ALMU PA3IMYHBIX 0TX0/10B. BO IBOpax MHOTOKBapTUPHBIX
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JIOMOB HE XBaTaeT KOHTEUHEPOB i1 Mycopa. [lepuon ux yOOpKu 4acTo 3aTsrupa-
eTCsl Ha MPOAODKUTEIBLHOE BpEMs, a 3TO, B CBOIO OUEpE/ib, IPOBOLIUPYET 00pa3o-
BaHUE CTUXUHHBIX CBAJIOK, KOTOpbIE IOTOM rojiaMu He youparorcs. KapTtuna, 3Ha-
KOMasi MHOTUM >KUTEJISIM CHAJIbHBIX pailoHOB. OHOW U3 MPUYMH €€ CYIIeCTBOBA-
HUS SBIISIETCS YeToBedeckuit pakTop. MHOTHE COOCTBEHHUKH KBAPTUP MPOCTO HE
JIOHOCSIT MyCOp J0 KOHTEMHEPOB, OPOCAIOT €ro PsI0OM WM B HEYCTAHOBJICHHBIX
JUTSE 9TOTO MecTaX. TakuM oOpa3oM, OTXO/IbI MOCTYMAIOT B OKPYIKAIOITYIO CPELy.

K Hauanmy HOBOro ThicAUYEIeTHs TPpoOIeMa pallMOHALHOTO 00paleHus ¢ OT-
X0JlaMU TIPEBPATUIIACH B OJIHY M3 CaMbIX OCTPBIX IN100anbHbIX. Hamo oTMETUTh,
YTO €€ PElIeHHE JaBHO YK€ HalIeHO U TpeOyeT TOJIbKO MPaBUIILHOW OpraHu3a-
LMW, BHEIPEHHUS: UCIIOJIb30BAHUSI YMHBIX MYCOPHBIX YPH, Pa3JIMYHBIX CEHCOPOB
U JaT4uKoB, (parnmomatoB. Bce 31O TpebOyeT MOMONHHUTENTHHOTO (PUHAHCOBOTO
BioxxkeHwus. [ToaToMy camoe mpocToe, 9To BO3MOXKHO MPpH O€371CHEXKbE TOPOICKOM
aIMIHUCTPAINH —OpraHu3aIus nepepadoTku oTxoa0B. Ho myist aToro tpedyercs
COPTUPOBKA MyCOpa Ha HAYaJIbLHOM CTaJNM €ro CKIaaupoBaHus. B ropoae 1o cux
MIOp TMPOIIeaypa COPTUPOBKU MycCOpa IIPH €ro cOOpE KIIIbIIAMH IOMa HOCHUT DKC-
MEPUMEHTAIBHBIN XapakTep. XOTs IaBHO NOpa yKE€ JaHHOE MEPOIPUATHE TIEpe-
BECTU HA TIOCTOSIHHYIO OCHOBY B Ka)K/IOM JIBOPE, UTO YK€ OyJIeT YaCTUYHBIM pe-
HIEHUEM NPOOJIEMbl YTHIIA3AIIUN OTXO/I0B.

YTunuzanus TBEpIbIX KOMMYHAIBHBIX OTXOJI0B — UCIIOJIB30BAHKUE UX UIS IIPO-
W3BOJICTBA TOBAPOB, BBHITOJHEHHS padOT W OKa3aHUS YCIYT, BKJIIOYAsi IOBTOPHOE
MPUMEHEHHE OTXO/IOB, B TOM YKCJIE TOBTOPHOE MPUMEHEHUE UX 0 MPSIMOMY Ha3Ha-
YEHUIO (PELIMKIIMHT), BO3BPAT B MTPOU3BOJICTBEHHBIN IIUKJI [TOCIIE COOTBETCTBYIOIEH
MOJITOTOBKH (pereHepanysi), U3BJIeUeHUE MOJIe3HbIX KOMIIOHEHTOB JIJIsl UX MTOBTOP-
HOT'O NMPUMEHEHUs (peKynepalys), a TAKKe MPUMEHEHUE TBEPAbIX KOMMYHAITbHBIX
OTXOJIOB B Ka4eCTBE BO30OHOBIISIEMOIO MICTOUYHMKA YHEPTUH [§].

Pemenue npo6eMbl KauecTBa OKPY’Karolle TOpoJICKO cpeibl, ee KoMPOopT-
HOCTH JJISI )KATEJIE TOpoJa BUAUTCA B IOCTOSHHOM YXOJIE 32 3€JIEHBIMU 30HAMH,
KOTOPBIX B TOPOJIE CTAHOBHUTCS C KaXIBIM TOJOM BCE€ MeHbIIE. JlepeBbs THOHY T
n3-3a 0OJIE3HEW W MacCOBOTO Pa3MHOXKEHUS BpenuTeneii. OHU THUIOT Y MAar0T
BO BpPEMs CHUJIBHBIX BETPOB, MPUHOCS TOPOH yImiepd ropojCcKOMy HACEICHHIO.
Peub uaeT HE TOJIBKO O TOM, UTO MPAKTUYECKHU MPEKpalleHa nocajaka IepeBbEB B
TOPOJICKMX PEKPEAIMOHHBIX 30HAX, JNaJbHEHIINI yXOJ 3a KOTOPOM 0OXOAMUTCS
JIOpO’Ke, YeM YCTPOMCTBO razoHa u achanbTupoBaHue. Bee Graroyctpoiictso
CTaJIO 3aKJI0YAThCS B MOKPBITUH OTKPBITOTO TPYHTA 3€JIEHBIM MMOKPBIBAIOM, KO-
TOPOE B ACTPAXAHCKYIO )Kapy NPOCTO BbIrOpaeT. JlepeBbs KaKablil rO YPOIJIUBO
1 0e3rpaMOTHO 00pe3aroT, B PE3yJIbTaTe Yer0 OHM MPOCTO ymMuparoT. Cam derno-
BEK I'yOUT €MHCTBEHHBIN MPUPOTHBIN KOMIIOHEHT, CIIOCOOHBINA PEIIUTh PSIT AKO-
JoTUYecKux mpodiem ropoaa. O3eneHeHrne CASPKUBAET IIYM U TbLUTh, PEryJiu-
pPYET TPYHTOBBIE BOJIbI, YIYUIIIAE€T ra30BbIil cOCTaB Bo3ayxa. [lepeBbs AaroT npo-
XJIAIHYIO TEHb B JIETHUM 3HOM, TAPKHU U POLIMU CIIY’KAaT MECTOM OTJIbIXa TOPOKaH.
[ToMHUMO 3TOrO, 3€JEeHBIE HACAKACHUS YJIy4YIIAlOT 3CTETHKY TOpPOJd, MPUIAKOT
€My JKUBOIKUCHOCTh U (POPMUPYIOT €r0 CUITYIT.
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OpHako OyJEeT HECHpaBeIJIMBO, €CJIM HE OTMETHUTh, YTO B MOCIEIHHUE TOJIbI
HAOJI0/TAeTCs MMHAMUKA B PEIICHUU TIPOOJIEMBI PECTABPAIIMN CYIIECTBYIOIINX 3€-
JEHBIX 30H B ropoje. Tak, xkurenu paiiona ALIKK nmonyumnu otpecraBpupoBaH-
HBIM ckBep no ynuie KoHoBanoBa, miiaHupyeTcst 61aroycTpoicTBo OybBapa o
ynune 3-1 3e1eHruiHckasi B Mukpopaiione Hukutunckuit Oyrop. B mnanax Brnacteit
ropojia OTPEMOHTUPOBATh OyJbBap DHEPreTHUKOB U T. 1. OcTaeTcs npobdiema o3e-
JIEHEHUSI TPHUIOMOBBIX TEPPUTOPHUI U CO3JAHUE HOBBIX 3€JICHBIX 30H B TOPOJIE.
3nech 00JIbIIIOE 3HAUEHHE UMEET Tepe3arpy3ka OTHOIICHUS XKUTeNleH ropoja K ca-
MoMy ropoay. CMeHa noTpeOUTENIbCKOrO OTHOIICHUSI HA OTHOIICHUS] B3aUMOIIO-
MOIIY Y BeIpy4KH. Ha cityXy cityyau, Korja ToJIbKO OCaKEHHbIE IEPEBIIA WK BbI-
Ca)KEHHBIE LIBETHI MOABEPTIUCH BaHIAJIU3MYy CO CTOPOHBI CAMUX JKUTEJIEH TOPO/Ia.

[To maHHBIM WCCIIETIOBAHUWS, MHOTHE KUTEIN B OOJBITUHCTBE OTHOCATCS K
CBOEMY TOpOJy, KaK K Majol PoJIMHEe, HO HE CYMTAIOT MX MECTaMU KOM(OPTHOTO
npoxkuBanus. Ha Bompoc, rae, mo ux MHEHHUIO, )KM3Hb YEJIOBEKAa OPraHU30BaHA
KOM(OpTHEHN, OHU Yallle BCEro Ha3bIBAIOT KaKOH-HUOY/ b 3apyOeKHbBIN TOPO/I.

Hanpumep, «uneansusim» Ha3zbiBatoT Can-Opannucko. OJIHAKO JOCTOBEPHO
TOYHO, YTO ATOT rOPO/JI MEPEKUBAET cerlyac mpoiiecc aerpaaanuu. LlenrpaibHbie
YJIMIIBI paHee IPEKPACcCHOT0 TOPO/ia 3anoJOHMIN 0e310MHbIe U HapkoMmaHbl. L1lo-
KUPYIOT JIFOAU, KOTOPbIE UCIIPAXKHSAIOTCA MPSAMO Ha yaulle. MecTHbIE )XUTEIN U
TIOJIAIINSI CTAPAFOTCS HE 00paImaTh Ha 3To BHUMaHue. Camoe 00JIbIIee, 9TO MOKET
cIeNaTh MOJUIMSA — 3TO BBIHECTH UM ycTHOe 3ameuanue. B 2019 roxy Obu10 3a-
(buKCUpOBaHO 28 ThIC. CTyYaeB C HalJIEHHBIMU Ha YJIUIIE YEJIOBEUECKUMH (heka-
ausiMu, a B 2017 roay moctynuiao okojio 10 TeIC. 3apocoB Ha YOOPKY MCIIOJIB30-
BaHHBIX IIMPUIIOB. ['0pomy OBUTO HAMPABICHO MPEAYNPEKACHUE O HAPYIICHUH
HKOJIOTHYECKOTO 3aKOHOJATENbCTBA, TAK KaK BECh 3TOT MYCOp M IpsA3b CTaJH I10-
naaath B Tuxuit okean yepes 3anuB Can-OpaHuucko [9].

[TpoGaemMbl COBpEMEHHBIX TOPOJIOB PACTYT KaK CHEXHBIA KOM U JOCTUTAIOT
yKe kaTacTpoduueckux MacmrTadoB. OTMETUM, YTO OJAHUM M3 CTPATETUUYECKUX
HanpasjeHui GpeaepanpHoi mporpamMel «IIpuopurer — 2030», B KOTOpOH ydacT-
ByeT ACTpaxaHCKUM TocyJapcTBeHHbIM yHuBepcuteT um. B. H. Tartuiesa
(AT'Y), sBrsercs «IloBbIIIeHNE YPOBHS 3KOJIOTHYECKOM O€30MacHOCTH B COXpa-
HEHUe NpupoHbIX cucteM Kacnuiickoro Mukpoperuonay (Ctpareruueckuii mpo-
exT Ne 4). B paMkax 3TOro mpoeKkTa yueHbI€ By3a pelialoT MHOTOYPOBHEBYIO 3a-
Jayy — IPUMEHEHHE SKOJIOTMYHBIX TEXHOJIOTUH JJIsl COXpAHEHUS IPUPOIHBIX CHU-
CTEM pEruoHa, ajanTtaius UX I apuaHbIX W AENbTOBBIX Tepputopuil. Ha
y4eOHO-TIIPOU3BOJICTBEHHOM TOJIMTOHE YU4eOHO-OMBITHOTO X03sicTBa «Hauasnoy,
pacIoa0xeHHoro B [IpuBomKCKOM paiioHe ACTpaxaHCKOH 00J1aCTH, TPOUCXOIUT
anpoOupOBaHKUE PE3YJIHTATOB HAYYHBIX HCCJIEIOBAHHM, CBS3aHHBIX C BHEJIpE-
HUEM pecypcocOeperaroiieid TEXHOJIOTMU BhIpAIllMBaHUs COPro B apuIHOM 30HE,
B pa3pabOTKe CHUCTEMbI 3allUThI XJIOMYAaTHUKA OT 0OJIe3HEH, BpeauTesnei u p.

B pamMkax 3TOro cTpaTernueckoro HarpaBJIeHUS CTYICHThI-apXUTEKTOPHI (a-
KYyJIbTETa apXUTEKTypbl U au3aiiHa Al'Y BBINOJHUIM HAay4YHO-UCCIEA0BATENb-
CKYyI0 paboTy Ha Temy «BiusHuEe KIMMaTHUYECKUX OCOOEHHOCTEW apuaHbBIX Tep-
PUTOPUII HA apXUTEKTYPHBIE PEUIEHUS TOPOJICKOTO mpocTpaHcTBay. Ha ocHoBe
3TOTO MCCIIE0BaHUS ObLI pa3paboTaHbl MPOEKTHl peHOBALUU Tepputopuit AI'Y
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o yi. Tatuiesa B Jlenunckom paiione u KyaerypHoro nenrpa AI'Y no yi. Ko-
HOBajoBa B TPyCOBCKOM pailoHE, a TaKXKe KOHIENTYaJbHBIN TPOEKT Oraro-
yCTpPOMCTBA TeppUTOpUHU napka no yij. Konosanosa.

[IpobsieMbl, KOTOpBIE celuac MCHBITHIBAET T. AcCTpaxaHb, OJIM3KH MHOTUM
poccuiickuM ropogamM. OHH TPeOYIOT YHEPTUIHBIX YCUIIUH JJIS1 U3yUEHUS UX 0CO-
OCHHOCTEW W MPUYWH U3MEHYMBOCTH, XapAKTEPHBIX NJISI Pa3HbIX TOpomoB. O6-
MM OCTA€TCsl OPUEHTALIMSI HA HOBYIO CTPATETHIO MPUPOIONOIL30BaAHMUS, €€ HE-
npepbIBHOE coBepIiieHCTBOBaHMUE. C ATOMH 11€/1bI0 HEOOXO0AMMO MPOA0JIKATh KOM-
TJICKCHBIE UCCIICIOBAHUS IO BOIIPOCY PEIICHHSI SKOJIOTUYECKHUX TTPOOIeM ropo/I-
CKOTO MPOCTPAHCTBA B PA3JIMYHBIX HAIIPABICHUAX: IKOJIOTHUUYECKHUX, TEXHOJIOTU-
YECKUX, JKOHOMUYECKHUX U MPABOBBIX.
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YAK 721.012.01

3EJEHOE» 3TAHUE U «3EJIEHAS» APXUTEKTYPA:
K BOITPOCY YTOYUHEHUA TEPMHUHOJIOI'MU

E. A. /loposckuna
Hayuonanvnolii uccneoosamenvckutl
Mockosckuti 20cyoapcmeeHHbIll CMPOUMEIbHbIU YHUBEPCUMEN
(2. Mockesa, Poccus)

Bomnpocsr ¢popMupoBaHus yCTOMYMBOW WIIM DKOJOTHYHOW apXUTEKTYPhl CTAHOBSTCS OJI-
HUM M3 IPUOPUTETHBIX HAMPABICHUHM COBPEMEHHOTO0 30/14ecTBa. [Ipu 3Tom B mpodeccronab-
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HOM $I3BIKE HCTIOTB3YIOTCS PA3IMYHBIC TEPMUHBI C TPUCTABKOU «3EJICHBINY, OTPAKAIOIINE TIPHU-
HA/JICKHOCTh 0O0BEKTA K SKOJIOTUH. L{enh TaHHOM CTaThy — BBISIBUTH IPUHIIUITHATIHHBIC Pa3Iin-
YHs B UCIOIB3yEeMbIX TEPMHUHAX.

Kniouesvte cnosa: npupooa, 300uecmeo, yCmouuusdas apxumexkmypd, npupooouHmezpu-
POBAHHASA APXUMEKMYPA, «3€1eHOey CMPOUMeENbCMB0, «3eNeHAs» APXUMEKmYpd, ApKOIOUSL.

The issues of the formation of sustainable or eco-friendly architecture are becoming one of
the priorities of modern architecture. At the same time, various terms with the prefix "green"
are used in the professional language, reflecting the belonging of the object to ecology. The
purpose of this article is to identify the fundamental differences in the terms used.

Keywords: nature, architecture, sustainable architecture, nature-integrated architecture,
"green" construction, "green" architecture, arcology.

Konuenims ycToiunBoro pa3BuTusi apXuTeKTYphl ABIIIETCS 0OLIENPU3HAHHON
BO BCEM MHUPE, & CaMO MOHATHE «yCTOMUYMBOCTHY TaK U HE MPUOOPETACT HOHUMAHUS
ero 3HaueHus B mpodeccuonansHou cpene [1, 2]. B cratbe « Y cToitunBast apXuTek-
Typa Kak NpoeKTHas mapagurma (K Bompocy ompenenenus)» I'. B. EcaynoBbim
ObLJIO TMPEIJIOKEHO CJIEAYIOIIEEe OINpeaeieHue: «YCTOWUYMBAsE apXUTEKTypa
(sustainable architecture) — apxurexTypa, UMErOIIas MPOrpaMMOi HEPOTUBOPEUH-
BOE €MHCTBO 3CTETUYECKUX MO3UIIMIA aBTOpPa U BPEMEHU U COLUATIBHO-I)KOHOMHU-
YECKUX, MH)KEHEPHO-TEXHOJIIOTUYECKUX U MPUPOAHO-IKOJIOTUYECKUX TPEOOBAHUIH,
0a3UpPYIOLIMXCS HA IPUHIIMIIAX YCTOWYUBOTO PA3BUTHSI, TOJHOTA BOIUIOLIEHHS KO-
TOPBIX OMPEAEIACTCA NPUHATHIMU B MUPOBOM MPAKTUKE U MPAKTUKE CTPaHbI Tpe-
OOBaHUSAMHU PEUTHHTOBBIX CHCTEM OIICHKH YCTOMYMBOCTH CpEIbl OOMTaHUD) [3].

B coBpeMeHHOI IMTPAKTUKE OCHOBHBIM CHHOHUMOM «YyCTOMYMBOCTWY IPHUHSITO
CUUTaTh «IKOJIOTUYHOCTH» [3, 4]. AHTPONOTeHHOM TOPOJICKOW Cpelie BCE vallle
IIPOTUBOMNOCTABIISIOT CpeAy NMPUPOAHYIO. [IposiBIeHneM 3TOro MOKHO paccMaTpu-
BaTh MOMNBITKM MaKCUMAJIbHO €CTECTBEHHO BIHUCATh apXUTEKTYPYy B MPHUPOJAHYIO
Cpelly WIM CHU3UTh HETraTUBHOE BIUSHUE HA MOCIIEIHIO apXUTEKTYPhl U CTPOU-
TeNbCTBA. [{71s1 JOCTHXKEHMSI 3TOT0 MOTYT OBITh UCIIOJIb30BAHBI PA3JIMYHBIC IPUEMBI
¥ METO/IbI, B TOM YHCJIE: TPaJ0CTPOUTEIHHBIC, TPOCTPAHCTBEHHO-00pa3HbIE, 00h-
€MHO-IIJIAHUPOBOYHBIE, KOHCTPYKTHUBHBIE, NHKEHEPHO-TEXHUYECKUE U TTPOUHE.

B koHTekcTe caMoil apXUTEKTYphl JUIsl ONPE/IETICHUSI €€ MPUBEPKEHHOCTU K
«YCTOMYMBOI» YaCTO UCHOJB3YIOTCS TAKUE Ha3BAHUS, KAK «3KOJIOTMYECKH JIPYIKE-
CTBEHHAasI», «3eyieHash» U T. 1. CripaBeyINBO OTMETUTh, YTO HauboJiee pacopocTpa-
HEHHBIM SIBJISIETCS «3€JICHas.

B 80-x romax XX Beka BO3HHKJIO oOmecTBeHHOe ABkeHne Green buildings,
OPUEHTUPOBAHHOE HAa OXpaHy MPHUPOJIbI U MOMYJSPU3ALUIO 3J0POBOTO 0Opasza
XKU3HU. B mepeBojie Ha pyCCKuUii SI3bIK OHO MOJIYYHIIO TAKOE HAa3BaHUE, KaK «3eJle-
HOE 3/IaHHE» WIIU «3€JICHOE CTPOUTEIHCTBOY.

«3€eJIeHOe CTPOUTENILCTBO» OMPENEIIAETCS KaK MOAXOJ K MPOEKTUPOBAHUIO,
CTPOUTEIILCTBY M IKCIUTyaTallMu 3[IaHUM, COAEPKAIUUN ANl PEIICHUH, Mep, Ma-
TEpPUAJIOB U 000PYIOBaHMS, HAIIEJICHHBIX HA YHEPTO- U pecypcodDPEeKTUBHOCTD
[6, 7]. dns oneHku >PpGHEeKTUBHOCTH MPUHUMAEMBIX PEIIEHUN HCTOIb3YIOTCS
PEUTUHIOBBIE CUCTEMBI OLIEHKH [8, 9].
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[Ipu onucaHHOM mojxoje TPeOOBaHUSI CBOIATCSA K CHHMKEHHS HETaTUBHOI'O
BJIMSTHUSI CTPOUTENBHBIX OOBEKTOB Ha OKpPY:KarolIyto cpeny. CTpouTenbHble 00b-
€KThl pacCMaTpHUBaIOTCS HE 000COOJIEHHO, a B KOHTEKCTE OKpYy»Karoiel nHppa-
cTpykTyphl [9-11]. B Poccuu «3erneHoe CTpOUTENbCTBO» U3YUYAETCsl KaK UHCTPY-
MEHT JIJIsl pEeIIeHUs 337249 AKOJIOTHUECKO# Oe3omacHocTH [12], 9TO COOTBETCTBYET
KOHILICTIIIMY YCTOMYUBOCTH.

[IporykKTOM ONMCAaHHOW KOHIEIMIIMU SIBJISIETCS «3€JIEHOE» 31aHHUE — COBOKYTI-
HOCTb ApPXHUTEKTYPHO-IUIAHUPOBOYHBIX, KOHCTPYKTUBHBIX, TEXHOJIOTMUYECKUX W
WHKEHEPHBIX PEIICHUM, HAPaBJICHHBIX Ha CHH)KEHUE YPOBHSI TOTPEOJICHUS SHEP-
TFeTUYECKUX U MaTepUaIbHBIX PECYPCOB Ha BCEX ATamax >KU3HEHHOT'O 1MKIIA 37a-
HUS IPU OJJHOBPEMEHHOM COXPAaHEHUU WJIM MOBBIIICHUN KaYyeCcTBa 3[aHUs U KOM-
dbopTta ero BHYTpEeHHEH CpE/Ibl.

Kak cnpaBemymBo 0b110 otmMedeno B. H. Jlorsunoseim B [13, c. 16], «"3eme-
HBIC 37]aHUs" KaK 9acTh YKOJIOTUYECKOTO JIBIKEHUS B OCHOBHOM, OTHOCHUTCS K (pui-
3UYECKHUM, TyXOBHBIM U SKOHOMUYECKUM MOTPEOHOCTSIM YEJIOBEKA, KaK K BTOPO-
CTEMEHHBIM U ISl HPUPObI BPEIHBIM, HE BU/I1 BO3MOKHOCTU Pa3pPEILIECHUS 3TOTO
00BEKTUBHOTO MPOTUBOPEUHSD.

[TapayiiennbHO ¢ MCTIONB30BAHUEM TEPMHUHA «3€JIEHOE 3/1aHHE» B OTPaciieBOM
TEPMHUHOJIOTUN IPUMEHSIETCS TEPMUH «3€JIeHast apXUTEeKTypa» (puc.). B otnuune
OT TEPBOro, UJCOJOTUEN TAKOTO MOAX0/1a CTAHOBUTCS MHTETPALIUsl APXUTEKTYPbI
u nipupojsl [13, 14]. IIpuoputeT pu 3TOM OTJAETCS YEIOBEKY, HAXOAIEMYCS B
HEPA3PBIBHOW B3aMMOCBS3H C MPUPOJION, M €T0 MOTPEOHOCTSIM, HE TIPOTUBOpEYa-
UM 3TOH B3aUMOCBsI3H. Llenb — hhopMupoBaHKE MOTHOIICHHOM CPEIbI KU3HEACS-
TeabHOCTH. COBpEMEHHASI UHTEPIIPETALIUS «3€JICHON apXUTEKTYPbhl MOXKET HAUTH
CBO€ OTPaXEHHUE B TAKOM HAMNpaBJICHUHU KakK apkojorus [15].

«3esieHO€» 3TaHUE «3esieHas» apXUTEKTYypa

Henb: MUHMMHU3AHA BO3eHCTBHS HA eanb: co3qaHue MOJTHOLEHHOT cpebl
OKPY’KAIOILYI0 Cpeay JKM3HETeSI TeJIbHOCTH

Puc. CpaeHumeJleaﬂ cxema KOHL{QI’ZL}MIZ «3€e1eHo20)» cmpoumeilbecmeda u «3e1eHOoly apxumeKkniypbl

WHTerpanums npyu 3TOM MOXKET OCYLIECTBISATHCS C MOMOIIIBIO TAKUX IPUEMOB,
KaK: TpaJloCTPOUTENIbHOE IJIAHUPOBAHUE TEPPUTOPUI € ydueToM penbeda U mMac-
mrada, MPUMEHEHHUE METOAOB BHJICOIKOJOTUH, CUCTEMHBIN MOAXOMA K O3eJeHe-
HUIO U 01aroycTpoicTBy Tepputopun. [1onpoOHO METOIbI MHTErpallui APXUTEK-
TYpbI U IPUPOJIbI MPOAHATTU3UPOBAHbI B padoTax [16—18].
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TUIIbI IPOCTPAHCTBEHHOM OPTAHU3ALIMU
YHUBEPCUTETCKUX HHHOBAIIMOHHBIX KOMIIVIEKCOB

B. Il. Mapuuesa
Hayuonanvnolii uccneoosamenvckutl
Mockosckuii 20cyoapcmeeHHbIll CMPOUMEIbHbIU YHUEEPCUMEN
(2. Mockea, Poccus)

B crarbe mpoaHanu3upoBaHbl 3apyOeKHBbIE aHAIOTH UM BBISBICHBI MPOCTPAHCTBEHHBIE
THUIIBI OPTaHU3alUU YHUBEPCUTETCKUX HHHOBAIIMOHHBIX KOMIUIEKCOB.
Knroueeswie cnoea: ynusepcumemsi, UHHOBAYUOHHYIL YHUBEPCUMEMCKULL KOMIIEKC.

The article analyzes foreign analogues and identifies spatial types of organization
of university innovation complexes.
Keywords: universities, innovative university complex.

B HacTosimiee BpeMsi BO BCEM MUPE aKTHBHOE PA3BUTHE TOCYAApCTBEHHOU
HDKOHOMHKH 3aBUCUT OT BO3MOYKHOCTH BBOIAUTH U HUCCIIEIOBATh NHHOBAILIMOHHBIC
TEXHOJIOTHYECKHE TPOIIECChl, POPMUPOBATH HOBBIE 3HAHUS U YEIIOBEYECKUNA Ka-
nutai. B ocobennocTu 310 BaxkHo M Poccun. B cozmanuu 3¢ GhekTHBHBIX WH-
HOBAIMOHHBIX HKOCUCTEM OCOOYIO POJIb UTPAIOT YUPEIKICHHUS MOAAECPHKKA UHHO-
BallWii, BKJIIOYAsl HAYYHbIE TAPKU, TEXHOTIAPKHU, TEXHOMOJUCHI, 0COObIE 3KOHOMHU-
YECKHUE 30HBI, MHHOBAIIMOHHBIC IICHTPHI, OM3Hec-uHKyOaTopbl. OHU SBISIOTCS
BAKHBIMHM CTPYKTYpPaMH JUJIsl TEHEPALlMA MHHOBALMOHHBIX HUJIEW, pacrpoCcTpaHe-
HUSI 1 KOMMEPUHAIA3AUA HOBBIX 3HAHUU.

HawnGoee O1M3KUMU K MHHOBAITUSAM YUPEKICHUS SBISIIOTCS YHUBEPCUTETHI.
YHuBepcuTeTsl, o0Namas MOAJEPKKOH CO CTOPOHBI TOCYIapCTBA, TaKXKe
YCIIEIIHO BBICTYNAIOT NOCPEIHUKAMH MEXAY HHBECTOPAMU U HOCUTEIISAIMU UAEH.
By3bl OyayT SBISTHCS TapaHTHEH IJIs BCEX JIMII, 3aMHTEPECOBAHHBIX B WHHOBA-
[UOHHOM JIeITeNbHOCTH. IMEHHO O 3TOM MpUYMHE BCE OOJIbIIEH MOMYJISIPHO-
CTBIO MOJIB3YIOTCS MHHOBAIIMOHHBIEC MPeIpUsATHs Ha 6a3e yHuBepcutetos [10].

O0600m1as 3apyOeKHbI U OTEUECTBEHHBINA OMBIT MPOSKTUPOBAHUSA U CTPOU-
TEJIbCTBA MHHOBAIMOHHBIX YHUBEPCUTETCKUX KOMILIEKCOB, Ha CETrOJIHSIIHUI
JieHb c(hopMHUpOBaJIach OMpEIeSICHHAs! CTPYKTYpa UX IPOCTPAHCTBEHHOW OpraHu-
3anmu (puc. 1):

e Ou3Hec-uHKYOaTop (3/1aHK€e) WM WHHOBAIMOHHBIN LIEHTP, KOTOPBIN SBIIS-
€TCs KOPITyCOM YHHBEPCUTETA, MOKET pacrojiaraTbCs Ha TEPPUTOPUU By3a WIH
paboTaTh aBTOHOMHO, B TIEPCIIEKTUBE MOKET CTaTh MOTSHIIMAIOM JIJISl PA3BUTHS
0O0JIBIIIOT0 KOMIIJIEKCAa MHHOBAIIMOHHBIX COOPYKEHUH (TEXHOMapKa);

® TEXHONApK BHYTPU, HA TPAHUIIC U 3a MpeAeaMu ropojaa (KOMIUIEKC 37a-
HUM) — KOMIUIEKC MHHOBAIIMOHHBIX COOPYKEHUMN, PACIIONIOKEHHBIN B CTPYKTYpE
YHUBEPCUTETA WM 32 €€ MPeAeiaMu, IpOM KOTOPOTO MOXKET SIBJIAThCS OU3HEC-
WHKYOaTOp MJIM MHHOBAIIMOHHBINA LIEHTD;

® UCCJIEeNOBATENbCKUI palioH (palioH Topojia);

® TEXHOMOJIUC (TOPOJ MM HECKOJIBKO paiiOHOB) — rpajoo0pasyroliee npe/-
MPUSATUE CO BCEW HEOOXOUMOM HHPPACTPYKTYPOK;
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® KOpUIOp HAYKU (TEPPUTOPHUS MEXKIY TOPOJAAMU) — UHHOBAIMOHHOE TIPEeI-
IpUSTHE, KOTOPOE CBA3BIBACT (PMIIMAIIBI OJJHOTO YHUBEPCUTETA MIIM HECKOJIBKUX
YHUBEPCUTETOB;

® DPErvoH HayKu (HECKOJIBKO rOPOJOB WIH PETHOH);

® CETh TEXHONAPKOB (CBA3aHHBIC MEXKAY COOON TEXHONAPKU CTPAHbI) — MPE-
HPUSTHS, KOTOPBIE CBA3BIBAIOT Pa3IMUHble YHUBEPCUTETHI 110 CBEH cTpaHe [7].

Ananusupys 3apyOeXHBI U OTEUECTBEHHBIN OIBIT, MOKHO BBISIBUTH CTPYK-
Typy T€PPUTOPHAIBEHO-IIPOCTPAHCTBEHHON OpraHM3alliid YHUBEPCUTETCKUX 00b-
€KTOB MHHOBAI[MOHHOM JIEATEIbHOCTU: TEPPUTOPUATIBHYIO, IPAJJOCTPOUTEIBHYIO U
00BbekTHYI0. OOBEKTHAsI MPECTaBIsACT COOOM OIMH WM HECKOJIBKO KOPITyCOB
YHHBEPCHUTETA, MOTYT PAcIOJIaraThCsi KaK Ha TEPPUTOPUHU YUPEKACHUSA, TaK U
o0ocobnenHo. I'pagocTpoutenbHas (Ha ypoBHE IJIAHUPOBAHUS PallOHOB) — KOM-
IUIEKC MHHOBALMOHHBIX MPEANPUITUN, PACIIONI0KEHHBIX B CTPYKTYpE, Ha TPaHULIE
WIN 32 TIpeielaMi TOPO/Aa, MOXKET SIBIISATHCS KaK MCCIIEAOBATEIbCKUM PaiOHOM,
TaK U HOBBIM T'Pago00pa3yrouM IMPEINPUIATHEM, CBI3BIBAIOMIUM (DUIHATBI O-
HOTO YHUBEpPCUTETA WJIM HECKOJIbKUX YHUBEPCUTETOB. TeppuropuasbHas — C€Th
OPEINIPUATHI (0T MaIBbIX MHHOBALIMOHHBIX IIEHTPOB /IO CETH TEXHOMApPKOB) B pa3-
HBIX TOpoAax cTpassl. (puc. 1, 2).

Kopnye ynusepeurera (30anue):

Munosaumon nei mesm
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YPOBCHE
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Teppuropiansnsil
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Puc. 1. Buovl npocmpancmeennoti opeanuzayuu Hay4Ho-UHHOBAYUOHHBIX KOMNIEKCO8
npu yHUepcumemax

B kaudecTBe npruMepa opraHu3alnyy Hay4HO-UHHOBALMOHHBIX KOMIUJIEKCOB Ha
TEPPUTOPUAIBHOM YPOBHE MOXKHO IpuBecTH llapk HccienoBaTenbckoro tpe-
YTOJIbHUKA, KOTOPBIN ABIISETCA OJJHUM M3 CAMBIX N3BECTHBIX BBICOKOTEXHOJIOTHY-
HBIX MMApKOB HccieqoBanuil U pazpabotok B Coenunennsix lltatax. [Tapk Obun
co3/aH Ju1s yBenndeHus nHHoBauuii B CesepHoit Kaponune. OH rpaHu4uT C yHU-
Bepcutetamu [[pioka, mrata CesepHas Kapomuna n Yanen-Xwumt. Ha 6asze nan-
HBIX YHUBEPCUTETOB MOSBHJIACH OIPOMHAs WHHOBAIIMOHHAs MH(PACTPYKTYpa,
AIPOM KOTOpPOH sBIsAeTCS TEXHOIApK MCCIECNOBATENBCKOTO TPEYTONbHUKA.
VYcnex TpeyroinbHUKa MHOTUX YOEIUJI B TOM, YTO COTPYAHUUYECTBO MEXIY BIa-
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CTBIO, aKaJIEMUYECKUMU KpyraMu U OM3HECOM MOXET CTUMYJIUPOBATH SKOHOMHU-
yeckui pocT. [loaToMy apyrue mrartsl CTaay BKJIAAbIBATh 3HAYUTEILHBIC NHBE-
CTUIIMU B UX CHUCTEMbI BBICIIETO O0Opa30BaHUs.

TeppuTopHatbHBII YPOBCHB

AKE
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Puc. 2. Ilpumepor npocmpancmeenHol opeanu3ayuu Hay4Ho-UHHOBAYUOHHBIX KOMNIEKCO8
npu yHUugepcumemax

[Ipumepom peasi3aniu YHUBEPCUTETCKUX MHHOBALIMOHHBIX KOMILJIEKCOB Ha
rpagocTpoUuTenbHOM ypoBHE siBisierca Ctandopackuii napk. CToHPOpACKHil nc-
CJIEA0BATEIBCKUI MapK — 3TO TEXHOMAPK, OCHOBAaHHBIN B 1951 rony kak coBmecT-
Has uHunmatuea CtaHadopackoro ynusepcurera u ropoja Ilano Anpro. YHu-
BepcHUTET (POpMHUPYET 0COOYIO MONUTHUKY B HAMOIHEHUU MapKa KOMITAHUSMU —
JIOTYCKAIOTCA TOJBKO T€ (PUPMBI, KOTOPBIE MTPOBOASAT MAaCIITAOHYIO HCCIIE0Ba-
TEJIbCKYIO0 pabOTy M IPOU3BOJST MEPEIOBbIE TEXHOJIOTUU. Takum 00pa3oM, Tep-
pUTOpHS IPEBPAIIAECTCS B LEHTP HOBBIX TEXHOJOTUHA U 3KOHOMHUYECKOIO POCTa,
CTPEMUTENBHO PAa3BUBAsACh U OKa3bIBasl BIMSHUE Ha OKpY Karolye peruonsl. [Ipe-
UMYIIECTBO MAPKOB 3aKJF0YAETCSA B TOM, UTO Ha OTPAHUYEHHON TEPPUTOPUU 00b-
CAMHSIOTCS CUJTbl YHUBEPCUTETA, OM3HECAa M MHBECTUIIMOHHBIX OpraHU3alluid, Co-
3JIal0TCS YCIOBUS AJIA UX PA3BUTUS U COTPYIHUYECTBA.
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K 00bekTHOMY THITY MOKHO OTHECTHU LIEHTp OM3HEeC-uHHOBAIMI Maccauycet-
CKOIo yHUBepcuTeTa B ropojie Amxepct. LIeHTp siBisieTcs NpucTporiKon K cymie-
CTBYIOIIEMY KaMIIyCy, KOTOPBIM pacIoyjiaraercsi B CepAue CTyIAECHYECKOro Io-
ponka. CTyI€HTbI UMEIOT PeCypC JUIsl KapbepHOTO U MPO(HECCHOHATBEHOTO Pa3BU-
TUSl, CO3/IaHHBIN CIIEUANBHO AJISl CTYJICHTOB, N3y4aloIInuX OU3HEC.

M3yyeHue aHajaoroB BBIABUIIO TUIIOJOTHIO POCTPAHCTBEHHBIX PEIICHUN WH-
HOBALIMOHHBIX IEHTPOB. Y HUBEPCUTETHI BHICTYIIAOT KaK MOIIHBIE KAHAJIBI aKKY-
MYJISILIUM CPEACTB HAa (PMHAHCUPOBAHUE HCCIIEJOBAaHUI U 00pa30BaHus, B 3aBUCH-
MOCTH OT ()YHKIMY U THHOBAIIMOHHOTO HA3HAYEHUs1 KOMILIEKCOB CTPYKTYypa yHU-
BEPCUTETCKUX HAYYHO-UHHOBALMOHHBIX LIEHTPOB BapbUPYETCS OT €AMHUYHBIX
HAay4YHO-MHHOBAIMOHHBIX KOPIYCOB JO CETH KPYHHBIX MHHOBAI[MOHHBIX MPE.I-
IIPUSTUH 110 BCEU CTPAHE.
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HEOBXOIUMOCTHU TPAH®OPMAILIMU TEPPUTOPUU
ABTOCTAHIOUMU I'OPOJOB HUKEI'OPOJACKOHU OBJIACTH
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Hayuonanvuuiii uccnedosamenvckuil yHugepcument
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B pabote paccMarpuBaeTcsi COBpeMEHHOE COCTOSIHUE aBTOCTAHLIMM (aBTOBOK3aJIOB) TOPOJIOB
Hwxeropojckoii 0671acTi, IMEIOIINX TOJIBKO aBTOOYCHOE coobtieHue. [IpoBeieH cpaBHUTETBHBIN
aHaJIM3 TPAHCIOPTHBIX y3510B ropoaoB Kcroo, JIbickoBo, Ukanosck, I'opoaen, Capos u Brikca.
Bb1siBrieHbI 00bEKTHBHBIE COLIMANIBHBIE MTPENOCHUIKH K TpaHCc(hopMalliu TaHHBIX TeppuTopuil. Pa-
00Ta BBITIOJIHEHA HA MaTepraiax COOCTBEHHBIX HAOIOICHUI U TIEKTPOHHBIX PECYPCOB.

Knroueswie cnosa: Huoicecopoockas obnacmos, asmocmanyus, asmoeoKk3ai, mpaHcnopm-
Has ungpacmpyxkmypa, Kcmoeo, Bvikca.

The article considers the current state of bus stations (bus terminals) in the cities of Nizhny
Novgorod region, which have only bus service. A comparative analysis of transport hubs in
Kstovo, Lyskovo, Chkalovsk and Gorodets, Sarov and Vyksa is carried out. The objective so-
cial prerequisites for the transformation of these territories have been identified. The work is
based on the materials of the author's own observations and online resources.

Keywords: Nizhny Novgorod region, bus station, bus terminal, transport infrastructure,
Kstovo, Vyksa.

B coBpeMeHHBIX YCIOBHSX CTajJ0 TPHUBBIYHBIM BECTH AKTUBHBIA 00pa3
KHU3HHU, BO3MOKHOCTh CBOOOTHOTO ITEPEMEIICHHUS YaCTO SBISIETCS KIIIOUYEBBIM I10-
KazaTeneMm JJis JII0Jei, TOSTOMY TPAaHCIIOPTHBIE Y3JIbl (aBTOCTAHIIMH, aBTOBOK-
3aJIbl) — BaKHEHIMe 00beKThl HHPPACTPYKTYpbl HEOOJIBLINX TOPOJOB, 0becte-
YUBAIOLIIE BO3MOKHOCTh KOMMYHHUKAIIMU TIPU OTCYTCTBUU >KEIE3HOA0POKHOTO,
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peYHOro U aBuacooOIeHuil. Bonpoc pa3BUTHs JaHHBIX TEPPUTOPHII MEramnoim-
COB MHOTO U IJIOJIOTBOPHO HCCIEAYETCS Pa3IMYHBIMHU CHENUAIMCTAMHU Ha pas-
HBIX ypoBHsIX [1-3], ogHaKO pa3BUTHE TPAHCTIOPTHOW MHPPACTPYKTYPHI y1aJICH-
HBIX POCCHUMCKUX PETMOHOB U3y4Y€H HEJOCTATOYHO.

[{ens pabOTHI — BBISIBIIGHUE HEOOXOIMMOCTH TpaHCHOpMAIUU CYIIECTBYIO-
IIUX aBTOCTAHIIMI (aBTOBOK3aJI0B) B COBPEMEHHBIE 00bEKThI HHKEHEPHO-TPaHC-
NOpTHOM MH(GPACTPYKTYphl Ha ipuMepe Hikeropoackoit odmacTu.

Huxeropoackas obmnacte — nentp [IpuBomkckoro denepalibHOTO OKpyTa,
MMEET Pa3BUTYI0 TPAHCHOPTHYKO CETh, COCAUHSAIOUIYK) HACEIECHHBIE ITYHKTBI
BHYTpH 00JacTU U BHE €e. B HEKOTOPBIX MaJbIX M CPEAHUX TOPOAAX PETHOHA CY-
HIECTBYIOIIMN TPAHCHOPTHBIN y3€1 SIBJISETCS €IMHCTBEHHOM CBS3BIO C COCEN-
HUMHU MOCETIEHUSIMHU, IOATOMY O0ECIIedeHHe BEICOKOTO YPOBHSI Pa3BUTHUSI TEPPH-
TOPUM aBTOCTAHIIMI U KX CBOEBPEMEHHOE NMPeoOpa3oBaHue — BayKHas 3aa4a JiJis
OpTaHOB BJACTH 00nacTH [4].

Bcero B pernone nsiTh OCHOBHBIX HalpaBJICHUH jKeJIE€3HOJOPOKHOTO COOOIIIe-
HUSL, POTSKEHHOCTD My Tel 0kosio 1250 kM, OHU CBSI3BIBAIOT OOJIBIIMHCTBO KPYII-
HBIX Topo10B obmactu (puc. 1a). B Hmwxaem HoBropone nmeercst oguH a3pomnopr,
00CITyKUBAIOLUI TOJIBKO Peiichl BHE pernoHa. BonHelil Tpancnopt (puc. 10) npen-
crapyicH nepenpaBoii Huxauii HoBropoa-bop u ce3oHHBIMU pericaMu IO pekam
Bonra u Oxa [5, 6]. ABTOMOOWJIBHBIE TIOPOTU OOJIACTH UMEIOT MPOTSHKEHHOCTh
OKOJI0 16 TBIC. KM, IO HUM TIPOXOIUT OKOJIO 950 pa3mnyHBIX MapIIpyTOB 00IIIe-
CTBEHHOT0 TpaHcnopta. OgHaKo, HECMOTPS Ha Pa3BUTYIO TPAHCIIOPTHYIO CETh, J10
HEKOTOPBIX 00JIACTHBIX LIEHTPOB, MOKHO JOOPATHCS TOJIBKO Ha aBToOyce [5].
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AHanu3 TpaHCIIOPTHOM CETH BBIABUIL, YTO cpenHue ropoaa — Kcroso, Beikca
u Capos u maiibie — JIbickoBo, ['opozens n UkanoBCK UMEIOT CIOKHOCTH C TPAHC-
nopTHOU uHpacTpykTypoi. Takas cutyanus B ropojiax CJIOXKuiIach Mo cieayo-
UM IIPUYMHAM: OTJAJIEHHOCTh OT OCHOBHBIX ITyTEH JKEJIE3HOLOPOKHOIO U ped-
HOTO COOOIIEHUSI, KOPOTKHUE U HEYJOOHBIE I SKCILTYyaTUPYIOIIUX OpraHu3alui
MapUIpyThl, 0COOBIN CTaTyC HEKOTOPHIX TOPOJIOB H JIp.

B Hacrosmee BpemMs uMeroImuecs B ropogax aBTOCTaHLIMU U aBTOBOK3AJIbI HE
COOTBETCTBYIOT COBPEMEHHBIM TpeOOBaHUSAM KOM(pOpTa, IO3TOMY YPOBEHb Y0~
BJICTBOPEHHOCTH KHUTEJIEH TOPOJICKON TPAHCTIOPTHOM HHPPACTPYKTYPOU HUZKHUH.
B cpennem okoio 80 % xurenei JaHHBIX TOPOJOB, OCTABUBILHX OT3bIB O TEPPH-
TOPUU aBTOCTAHIIM, TOBOPAT O HEOOXOAMMOCTH YACTUUHOTO MM MTOJIHOTO U3MeE-
HEHHS yCTapEBIIETO BUAA aBTOCTAHIIMI U COBPEMEHHOTO 0JIaroyCTpOiCcTBa Tep-
putopwuii (puc. 2a, 6). [lonoxuTeTpHBIM MPUMEPOM OPTaHU3ALMK aBTOBOK3aJa,
KaK OOILIECTBEHHOI'O MIPOCTPAHCTBA BBIJIEJICHHBIX TOPOJOB, MOXKHO CUUTATh TEp-
puTopuio B I. Beikca (puc. 2B).

Puc. 2. Buzyanvnasa cocmaensaiowas agmocmanyuil:
a— 2. Kemoeo, 6 — 2. Yrkanosck, 6 — 2. Boixca [7]

[IpencraBneHHslii MaTepuan Mo BeIOpaHHBIM ropoaaM Huxeropoackoit 06-
JacTu 0L CPOPMHUPOBAH UCXOMAS U3 TUYHOTO 3HAHUS CUTYallul U WH(OpMALIUY,
coOpanHoil B cetu UHTepHeT. B Tabnuile crpynnupoBaHbl pa3HOPOAHbBIE Tapa-
METPBI, MOJOKUTEIbHBIE U OTPUIIATENIbHbIE (OTMEUYEHHBIE KUTEISIMU TOPOJIOB)
0COOCHHOCTH TEPPUTOPUU aBTOCTAHLUU. B pe3ynbTaTe ompenenena HeoOXoau-
MOCTb TpaHC(OpMalUK aBTOBOK3AJIOB, IIBETOM BBIJICJICHA MPEANOIaraeMas akTy-
aJIIbHOCTb MPOBEJIEHUS PA0OT 110 U3MEHEHHUIO BHEIIIHET0 00JIMKa, COCTaBa U (PyHK-
LIOHAJILHOT'O HATIOJIHEHUS TEPPUTOPHUN.

[Tomy4denHble TaHHBIE TOKA3BIBAIOT, YTO IPOAHATIM3UPOBAHHBIE TOPOA SABJIS-
I0TCSl TPAaH3UTHBIMU Mexay HuxHuM HoBropogom u ieHTpamu COCEHUX PErU-
oHoB: Kazanbto, MockBoii u Y ¢oit. Ix aBTocTanimu B OJmxkaiIiei nepcneKkTuse
IPUOOPETAIOT PETMOHAIIBHOE 3HAYEHUE, TO €CTh UMEIOT NPEINOChUIKH K TpaHC-
¢dbopMaruu B COBpeMEHHbBIE U Pa3BUTHIC TPAHCIIOPTHBIE y3JIbI.

B HacTos111€e BpeMsi B peruoHe 3amyuieH npoekT « CTpaTerus couruaibHO-IKO-
HOMUYecKoro pa3Butus Huxeroposckoit oomactu 1o 2035 roga» ot 21.12. 2018 r.
[4], B KOTOpOM OTMEYEeHbl HEOOXOAUMBIE TEHICHIMH (hOPMHUPOBAHUS TPaHC-
HOPTHO-JIOTUCTUYECKOTO KoMmIuiekca. Cpeu OCHOBHBIX MpodiieM 3apuKCHUpo-
BaHO OTCYTCTBHUE CHUHXPOHU3AIUU PaOOThI 3JIEMEHTOB TPAHCIIOPTHOTO KapKaca,
HEIPUBIIEKATEIbHOCTh JAHHOW OTPACIIN ISl HHBECTOPOB, HEYIOBJIETBOPEHHOCTD
KUTEJIEH COCTOSIHUEM aBTOINApPKA U TEPPUTOPUN aBTOCTAHIIMM/AaBTOBOK3aJIOB U
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np. [Ipoext «Pa3BuTne nHGpacTpyKTypbl OOLIECTBEHHOTO TPAHCIIOPTa», 0003Ha-
YEHHBIN B BBIICYIIOMSHYTOM JOKYMEHTE, PACCMAaTPUBAET BO3MOKHOCTb CTPOU-
TEJIbCTBA TPAHCIIOPTHO-TIEPECATOYHBIX Y3J10B B I'. KCTOBO, UTO 3HAYUTEIBHO TTO-
BBICUT 00ECIICYEHHOCTD KUTEJIeH TPAHCTIOPTHBIM COOOIIEHUEM U €r0 KaueCTBOM.

Tabnuna
CpaBHUTeJIbHBII AHAJN3 COCTOSIHUSI TPAHCIIOPTHBIX Y3J10B [5-9]
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[TpoBenenHas pabota Mo OLEHKE COCTOSHUS TEPPUTOPUI aBTOCTAHLIMHN U aB-
TOBOK3aJI0B 4eThIpex ropooB Kcroso, JIbickoBo, Ukanosck u ['oponen Huxero-
POJCKOI 00J1aCTH, UMEIOUINX TOJIBKO aBTOOYCHOE COOOIIIEHHUE, BhIsIBUIA 00BEK-
TUBHBIE COLIMATIbHBIE MPEANOCHUIKH K TpaHCc(OpMalluy TaHHbIX Tepputopuid. He-
yIOBJIETBOPEHHOCTD KUTEJEH YPOBHEM OJIaroyCcTpoicTBa TEPPUTOPUHN, HEXBATKA
OOIIIECTBEHHBIX 30H, a TAK)XK€ PErHOHAJIbHASI 3HAYMMOCTh T'OPOJCKUX aBTOCTaH-
LMH, BBIIETISET JaHHYIO 33/1a4y KaK MEPBOOUYEPEIHYIO TOPOICKYIO.
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NCCIEAJOBAHUE DOPPEKTUBHOCTHU
PEKYHEPATUBHOI'O TOPMOKEHHUSI ABTOMOBNWJIS
C I'UbPUJIHOU CUJIOBOU YCTAHOBKOHA

H. B. Casenkos, 0. O. 3onomapesg
Honbaccras nayuonanvHasn akademust CmpoumenrbCcmeda U apXumeKmypol
(2. Maxeesxa, /loneyxas Hapoonas Pecnybnuxa, Poccus)

[TpousBeneHo MoaenupoBaHre pabOTh THOPUIHON CUIIOBOW YCTAaHOBKH B YCIIOBHSIX MPO-
CTOr'0 TOpPOJICKOIO IMKJa, cornacHo EBporelickoil skoHOMUYeckoi koMuccuu OpraHuzanuu
o0benmHeHHbIX Hauui 101, 11 aBTOTpaHCHOPTHBIX cpeacTB KaTeropuit M1 u Ni. Beimonnena
OILICHKA JO0JM PEKYIIEpUPOBAHHOM SHEPTUM Pa3HbIMHU arperaraMM yCTaHOBKH Ha y4acTKax 3a-
MEJUIEHUS €3I0BOT0O LIUKJIA.

Knroueswie cnosa: cubpuoHslil asmomooub, e300801U YUK, 2UOPUOHASL CUN0BASL YCINAHOBKA,
pexynepayus, UCMO4YHUK dHEP2UL, 08U2AMENb BHYMPEHHE20 C2OPAHUSL, INEKMPULECKAs MAUUHA.

The simulation of the operation of a hybrid power unit under the conditions of a simple
urban cycle in accordance with UNECE 101 for vehicles of categories M1 and N was carried
out. Calculation of the amount of recuperated energy by different elements of the hybrid power
unit in the process of movement.

Keywords: hybrid car, driving cycle, hybrid power unit, hybrid car transmission, recuper-
ation, energy source, internal combustion engine, electric drive.

OaHMM W3 TJIaBHBIX MPEUMYIIECTB THOpHIHOM cunoBoil yctanoBku (I'CY)
SBJISIETCSI BO3MOYKHOCTh KOMIUIEKCHOTO NMPUMEHEHHSI HECKOJbKHUX JIBUTaTesei
Pa3HOTO TUIIA B €UHOM IMKJIE ABM)KEHHE. DTO CBOMCTBO HE TOJBKO IO3BOJISIET
rMOKO MCHOJIb30BaTh SHEPIUI0, HAKOIUIEHHYI0 Ha OOpTy aBTOTPAHCIIOPTHOIO
cpenctBa (ATC), HO M NPOU3BOAUTH €€ BOCIOJHEHUE HAa HEKOTOPBIX PEXKUMAX
nBwkeHus [1, 2].

W3BecTHBI creayrolue onpeaeacHus: «ruOpuaHoro» aBTomoouss [3]:

® «rUOpPUAHOE TPAHCIIOPTHOE CPEICTBO» — TPAHCIOPTHOE CPEACTBO, UMEIO-
1iee He MEHEE IBYX Pa3lInYHBIX MpeoOpazoBartesiell SHePTUH (IBUTATENCH ) U IBYX
pa3nuyHbIX (OOPTOBBIX) CUCTEM aKKyMYJIMPOBAHUS SHEPTUHU JJIA LIeJIEH TpUBE/Ie-
HUS B IBUJKEHUE TPAHCIIOPTHOTO CPENICTBA;

® «QHEpreTuyeckas yCTaHOBKa TMOPUAHOIO TPAHCIIOPTHOTO CPENICTBA» — CO-
BOKYITHOCTb JIBUTaTeNsl BHYTPEHHETO CTOPAHMS, AIEKTPOBUraTENs, FEHEPATOpa
(pyHKUIMM nBUTATENS U F€HEpaTOpa MOTYT BBIMOIHATHCS OAHOM 3JIEKTPOMAIIIH-
HOI1), yCTPOWCTBA aKKyMYJIHMPOBaHUS YHEPTHH, FIEKTPOIpeodpazoBaTesell U cu-
CTEMBI YIIPaBJICHUS.
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B Bugy TOrO, 4TO 3JIEKTPUYECKHE MAIIMHBI MOTYT OBITh 0OPAaTUMBIMU, JIEK-
TpomMoOmM 1 aBToMoOmIH ¢ I'CY ciocoOHBI OCYIIECTBIISTH TOPMOKEHHUE C I10-
MOIIIbIO OpraHu3aluy pabovyero mporecca 3TUX JIEKTPUUYECKUX MAIIUH B FeHe-
paTopHOM pexkume. [Ipu 3TOM oCyIIecTBISIETCS 3apsiKa TATOBOU aKKyMYJISTOP-
HOM OaTapeu (OCyIIECTBISIETCS PeKyTeparus).

«TopmoxeHue ¢ peKynepanueit IeKTPOIHEPT U 03HAYAET CUCTEMY TOPMOKE-
HUS, KOTOpasi B XOJIe 3aMEJUICHUSI TO3BOJISIET MPEoOPa30BhIBATh KUHETUYECKYIO
SHEPIUI0 TPAHCIIOPTHOTO CPEACTBA B DIEKTPUUYECKYIO SHEPIHUIO [4].

Takum 00pa3oM, YaCTHUYHBIA BO3BpPAT PHEPIUM TOPMOKEHHUS IMO3BOJISIET €€
BTOPUYHO HCIIOJIB30BaTh C MOMOIIIBIO 3JiekTpoaBuraress npu padore ['CY. Ilpu
3TOM yYMEHbIIIAeTCsl NIOTPEOHOCTh B MEXaHWYECKON paboTe, co3/1aBaeMOM JIBUTa-
tesnem BHyTpeHHero cropanus ([IBC). CnenoBarensHo, KOIUYECTBO MOTpebdIIsie-
MOTO TOIUIMBA M BBIOPOCHI BPEAHBIX BEIIECTB B aTMOC(hEpPy OT TaKOTO aBTOMO-
Owis (MepeBMIKHOTO U MIEPUONIECKHU JIEHCTBYIONIETO0 UCTOYHUKA 3arPsI3HCHUS
OKpY>KaIOIIel cpeibl Ta3000pa3HBIMU, KUJIKUMU U TBEPABIMA XUMUYECKUMH CO-
€AMHEHUSIMU ) TaK)Ke COKpalatores [5, 6].

B Hactosimieir paGoTe BBINOJIHEHO HCCIEOBaHUE pabouero mpolecca, a
TaKke BBIMOJIHEH aHan3 3G PekTuBHOCTH paboThl aBToMOOMIS ¢ ['CY B pexnme
pekynepanuu. Lenas onTumMu3anum pacuera peKynepamnu — BEIOOp TAKUX PEKU-
MoB paboTsl JIBC u anektpuueckux mamud (M1 u OM2), koTopeie 661 obecte-
YUIM B KXW MOMEHT BPEMEHU MAKCUMAJBHYIO JIEKTPUYCCKYIO MOIIHOCTh
3apsiga 6atapen.

B xavectBe npumepa BriOpaH aBTOMOOMIH Mojaenu Toyota Prius 2015 mo-
nenpHoOro rojna. Kunemaruueckast cxema ['CY npuBenena Ha pucyHke 1, a xapak-
TEPUCTUKU aBTOMOOWUJIS B Tabnuiie 1 [7].

MopenupoBaHue €3/10BOro IHKJIa IPOU3BOIUIOCH Ha 6a3e mpuBmi EBponeii-
CKOM HKOHOMMYECKON komuccun OpraHuzanuu oObeauHeHHBbIX Harui 101
(EDK OOH 101), npocToit 4acTu TOpoICKOTO UK ABMXKeHUs (puc. 2) [8].

MomHOCTh Ha BEAyIINX Kojecax, He0OXoauMast Il JBUKEHUS B YCIOBHUSX
ELl, onpenenena Ha OCHOBE YpaBHEHHsI MOIITHOCTHOTO OarnaHca [9]:

NK:NI[+NB+NI/I, (1)
riae Nx — MOIITHOCTh CHJIBI TSTH Ha BEAYIIUX Kojecax; Ny — MOIIIHOCTh CHJIBI CO-
POTUBJICHUS JOPOTH; N — MOIIIHOCTh CUJIbI COITPOTUBIICHUS BO3TyIIIHON CPE/IbI;
Ny — cymMMapHas MOIITHOCTb CUJT U MOMEHTOB MHEPIIUU.

B marematuyeckyto mozaens ['CY Obuin BBeJIEHbI HArpy304HO-CKOPOCTHBIE Xa-
paKTepUCTUKH ABuUrarenei (puc. 3): yHUBEpcalbHas CTaTHUYECKasl XapaKTepUCTHKA
JIBC — 3aBucumoct 3pPeKTUBHOM MOITHOCTU N (CIUTONIHBIC JIMHUH) 1 d(PHEKTHB-
HOTO YJIEJILHOTO pacxojia TOIUIUBA g OT YaCTOThI BpAIlIEHUS] KOJIEHYaTOro Baja n 1
k03¢ HIIMEHTA UCTIOJIL30BAHMSI MOIIHOCTH k; MEXaHWYecKasl XapakTepuctiuka DM,
COBMEILICHHAsSI C XapaKTEpPUCTUKOM ee kKoa(pdurrenTa moneznoro aerctaus (KI1J).

B xone MmoaenvupoBaHusi NpUHSTHL AoNylieHus: 1) xapakrepuctuku OM B pe-
KUME MOTOpa U B PEXKHMME r'eHepaTopa 3epKayibHbl (B JAJIbHEUIIUX MCCIEeI0Ba-
HUSX COOTBETCTBYIOIIME XapaKTepucTuku DM OyyT yTOUHEHBI); 2) XapaKkTepu-
ctuku OM1 u DOM2 no100HbI.
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Mz

4P

0)

Puc. 1. Cxema I'CY:
a) kunemamuyeckas cxema (/P — ougpgepenyuanvusiii pacnpederumens ['CY,
I'TI — 2nasnas nepeoaua, 1 — eoouno /{P, 2 — npomesxcymounwiii éan I'CY, 3 —ean IMI);
0) eabapummuvie coomuoutenust 8 [P (r; — paouyc KopoHHOU uiecmepHu,
r2 — paouyc coaneunou wecmephu /P, re — paouyc pacnonoxtceHuss yeHmpos cameiiuma
omuocumenvHo yenmpa spawenus [P, r. — paouyc camennuma)

Taomuna 1
TexHuyecKHe XapAKTEPUCTUKH ABTOMOOMJIA
Ha3Banue Toyota Prius
CHapsiKeHHasi Macca, Kr 1440
Pazmep 3aqHuX muH 195/65R15
labaputasie pasmeps ([ % I x B), MM 4575 x 1760 x 1475
Kones nepeaHux/3aIHUX KOJIEC, MM 1530/1540
CHapsikeHHasi Macca, Kr 1440
Koaddumment nob6oBoro conporusnerus: Cx 0,24
Mogens nBurarens 2ZR-FXE
Tun TomiuBa oensun AM-95
Cucrema nuTaHus HHXKEKTOP
Pabounit mukir gBurarens K1 ATKUHCOHA
MakcumasibHasi MOIIIHOCTB, JI. ¢. (KBT) nmpu 00./MuH. 98 (72)/5200
MakcumanbHBIA KPYTAIUNA MOMEHT, Kr*M(H*M) mpu
00./MUH. 14.5 (142)/3600
OO6BeM IABUraTess, cM> 1797
Crenenb coxatust 13
JvameTp nmimHapa, MM 80,5
XoJ1 NOpUIHS, MM 88,4
Tun nBurarens PAIIHBINA, YETHIPEXITUIUHIPOBBIN
BEHTHUJIbHAsSI, OECIIETOYHAs TIOCTO-
Tun M1 nu OM2 STHHOT'O TOKAa, C BEKTOPHBIM
YIpaBIeHUEM
Pabouee Hanpsbkenue OM1 u OM2, B 600
MakcuMmanbsHass MOIITHOCTE DM 1, kBt 23
MakcuMalibHbIN KpyTsamuii MoMeHT OM1, Hm 40
MaxkcumainbHbie 000poTel OM1 1 DM2, 06/MuH 17000
MaxkcumManbHast MOIMHOCTE OM?2, kBT 53
MakcuManbHbId KpyTsiiuid MoMeHT OM2, Hm 163
[Tepenarounoe uncio nuddepeHImanb-HOro pacnpee-
3,6
mutens (JAP), Un
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Jlst coryiacoBaHUsI XapaKTEPUCTHK JBUTATENIEH MEXTy COOOM COCTaBIICHBI
CJIEIYIOLINE COOTHOLIEHUS! TPAHCMUCCHHU:

® KMHCMAaTH4YCCKHUE COOTHOIICHHA:

U, ==

2)
Ty 2—i ’

3)
rje 1, — paauyc Boauia mianerapHoil nepegaun /AP I'CY; r, —paauyc cosHeu-
Hon mecrepHu /IP; r. — pammyc caremnura [IP; 1, — paguyc KOpOHHOM ie-
crepuu J1P;

® CUJIOBBIE COOTHOIIICHUS TIPEACTaBIICHbI (HOPMYIaMu:

1
—: 4
20, )‘ (4)

rae My — KpyTAIIUA MOMEHT Ha KOPOHHOU 1ecTepHe; Mypc — KPYTAIIUNA MO-
MEHT Ha BojuJie anerapuou nepenayu ['CY.

M

_ Mg
M1 T S

)

T
V.ENMAT

mWARY

Puc. 2. Ilpocmoti copoockoui yuxn (EQK OOH 101)

00

_____________

15104
a)

110t
n, o0/Mur
0)
Puc. 3. Haepy3zouno-ckopocmuvie xapakmepucmuku

u k0a¢puyuenm nonesnoeo oevicmeus J[BC u M1

C nenbto obecneyeHus: Hauyuien 3QpHeKTUBHOCTH ITpoLiecca peKynepaluu,
B HCCIIEJJOBAaHUU pa3pabOTaH MOMCKOBBIA aJrOPUTM ONTUMHU3UPOBAHHOTO BbI-

5000
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oopa pexxumubix napametpoB ['CY. Kputepuem 3Toro mnpoiecca sBIsSeTCs CyM-
MapHas 3JIeKTpuueckast MomHocTb OM1 u OM2, napamerpamu — K03PPHUIIHESHTHI
VCITOJIB30BAaHUSI MOIIHOCTH ki U K».

Jliist perieHust 3To 3a7auun pa3paboTaH U peaqn30BaH B CHCTEME KOMITbIOTEP-
HoM anreOpsl Mathcad anropuTm onTUMH3aIMK MPoLIEcca peKylepaii SHEPTuu
BO BpeMsl TOPMOKEeHUS (Tab1. 2) — pacyeT ONTUMAIIbHBIX 3HAYCHHH k| U k» BBITIOJN-
HSETCS U1 KQXKJI0W PEXUMHOM TOUKH €3/J0BOTO LIMKJIA (AJIs1 KaXKI0T0 3HAYEHU 1).

Tabnua 2
A.]'II‘OpI/ITM onTuMmu3lanmuu
Ne
yTama IIpouecc anropurma
1 [TocnenoBarenpHBIN BEIOOD (TIepedop) 3Hadyenuii ki B quanazone [0 <k < 1]

) Pacuer kpyTsmero momenta M1 B pexxume reneparuu (pu u3BeCcTHHIX ki 1 4a-
CTOTBI BpaIIEHUs] POTOPA, MPONOPHUOHAIBHOM cKopocTH ABMXeHUs1 ATC)

3 Pacdet cOOTBETCTBYIOIIEH MEXaHMYECKOW MOITHOCTH DM 1

4 Pacuer KIIJI OM1 B pexumMe renepanuu

5

6

7

Pacuer anexTpuueckoil MmontHoctd DM B pexxuMe reHepanuu
PacueT ocTaTouHOro KpyTAIIero MOMEHTa, IPUXOSIIErocsl HA KOPOHHYIO 1e-

crepHto /1P
Pacuer kpyTsinux momeHnToB Ha Baiy JIBC B pexume [1XX u Ha potope IM?2
8* Pacuer yactotsl Bpamenust /IBC B pexume [1XX
9 Pacder yactoThl BpaieHusi poropa M2
10 PacueT norpebisieMmoit MEXaHHYEeCKOM MOITHOCTH DM 2
11 Pacuer daxTrueckoro ko3 puImeHTa UCIoIb30BaHUs MOITHOCTH Ko
12 Pacuer KIIJI OM?2 B pexnmMe renepanuu
13 Pacuer anexrpuueckoil MmontHoctd DM B pexxuMe reHepanuu

PacueTr cymmapHo# anekTpudeckoit Momuoctd DM 1 u OM2 niis BBIOpaHHOTO
3HauCHUs K| B peKUMHOM TOUKE €3/I0BOTO IHKIIA ¢

Ilpumeyanue: *Ha BOCbMOM 3Tare BO3MOKHbBI KOPPEKTUBBI B OIPEIEJICHUH YaCTOTHI BpaIllCHUS
kosnenuyaToro Bana JIBC. DTo 3aBHCHT OT CIeAyIONINX KOHCTPYKTUBHBIX OCOOCHHOCTEH:

1) IBC He umeeT yCTpONCTB PETyIMPOBAHMS TOPMO3HOM MOIIIHOCTH (3aCJIOHOK B TPyOOIpo-
BOJaxX U T.J.); B HACTOAILEM MCCIEIOBAHUH B KAUECTBE JOMYILIEHHUS MPUHAT STOT BApUAHT;

2) IBC umeeTt ycTpOMCTB peryIMpoBaHusi TOPMO3HON MOIITHOCTH; B 3TOM CITydae k2 SBIISICTCS
HE3aBHCUMOM MTEPEMEHHOM;

3) Bax JIBC ocnamen my¢Toit 00paTHOTO X0/1a; B 3TOM CJIydae MCIOab30BaHue DOM?2 B reHe-
pPaTOPHOM PEXUME HEBO3MOKHO BBUY HEBO3MOXHOCTU YPABHOBECUTDH €0 MOMEHT;

4) Ban JIBC ocHartieH TopMO3HBIM MEXaHU3MOM, TTO3BOJISIONIUM YACPKUBATH €0 HETIOABUKHOM
COCTOSIHUY; TIPU 3TOM, aHAJIOTHYHO 2), k2 SIBISIETCS TAKXKe HE3aBUCUMOMN TIEPEMEHHOIA.

14

[To pe3ynpTaTaMm BBINOJIHEHHS Pa3pabOTaHHOTO AJITOPUTMA IMOJYYEHBI Ipa-
¢bukn 3HaueHH KOAPPUIUEHTOB UCHOab30Banusi MoutHoctu D1 (k) u D/12
(k2), paboTarmux B TEHEPATOPHOM pekuMe (puc. 4), KOTOPBIE OMPEAEIISIOT CO-
OTBETCTBYIOLIUE 3HAUCHUS SJIEKTPUUECKUX MOILITHOCTEH 3apsiia TSArOBOM akKKyMy-
JSTOPHOM GaTapeu.

JI1s1 BEIOpaHHBIX MMapaMeTPOB aBTOMOOWIISI U XapakTepucTuk arperatoB ['CY
B YCJIOBUSAX MPUHSATOTO €3/I0BOTO IMKJA 00IIee KOJIMYECTBO PEKyNEepUpyEeMOit
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IIEKTpUYECKON 3Heprun coctaBuiio 174,459 k/lx, u3 koropeix Ha OM1 npuxo-
autcst 95,8 %. [1pu 3TOM COBOKYITHOE KOJTMYECTBO MEXaHUUECKOW pabOThHI HA Be-
OyIux KoJjiecax (0e3 yueTa peKkyrnepamnun) Juist IpOX0KIEHUs €310BOr0 IIUKJIa COo-
craBiseT 480 k/[x. CoOoTBETCTBEHHO, BO3BpallaeMas B MpOLECCe PEKyNEPALNH
1oJis1 3Heprun coctasisieT 36,3 %.

| | |
Bpena neiizennia B e300B0M IHMKIE, t, C

Puc. 4. Pe3ynbmamul onmumuzayuoHHo20 pacyema

Takum o0pa3zom, 1o pe3yJibTaTam MPOBEACHUS ONITUMU3AIUYU MPOoliecca PEeKy-
neparuy BO3MOXHO C/EJIaTh BBIBOJI, YTO MPEe0Opa30BaHUE IHEPTUU MPOUCXOTUT
B IIPUOPUTETHOM MOPSAAKE — CHadyasia OMI1, a o TOCTHKEHUIO €ro MOJIHOW 3a-
Ipy3KH peKynepanuio HaunHaeT OM2. O4eBUAHO, YTO 3TO CBSI3aHO, B NIEPBYIO
odepelib, ¢ OamancoM KpyTsiiero momenta B /[P (1. 8 tabin. 2) u conmyTcTByIO-
IIMMH IOTEPSAMU SHEepruu Topmoxenus B JIBC.

JanpHelime nepcueKTUBbI pa3pad0OTKU BKIIIOYAIOT B c€0s1 yTOUHEHUE MaTe-
MAaTHYECKUX MOJIeNIeH XapaKTepUCTUK aBTOMOOWJIS, a TaKKe ONTHMU3AIUIO pe-
KUMHBIX U KOHCTPYKIIMOHHBIX mapameTpoB ['CY B Gosiee MUPOKOM CIIEKTPE pe-
KMMOB JIBUKEHUS.
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VIK 628.179.2

OBECHEYEHUE TEXHOC®EPHOM BE30INACHOCTHA
IIYTEM UCITOJIb30BAHUSA HTAXTHbBIX BO/I
B OBOPOTHbIX HUKJIAX

E. JI. I'onosamenko
Honbaccras nayuonanvHasn akademust CMpoumenrbCcmed U apXumeKmypol
(2. Maxeesxa, /loneyxas Hapoonas Pecnybnuxa, Poccus)

ParnmonanpHOE MCTONB30BaHUE MPHPOTHBIX PECYPCOB, OXpaHA OKPYKAIOIIEH Cpellbl, CO-
0JIro/IeHre HOPM M TPABUJT SKOJIOTUYECKONW M TeXHOCHEPHOI 0€3011acHOCTH MUMEIOT TIEPBOCTE-
NICHHOE 3HAYECHHUE B YCIIOBUAX Pa3pabOTKH YTrOJIbHBIX MECTOPOKACHUH. Jlonbacc, sBIsisAch Kpyn-
HEWIIMM YTOJIbHBIM 0acCeiHOM, XapaKTepU3yeTCsi OTPOMHBIM IPOMBIIUICHHBIM OTSHITHATIOM.

Knrwoueswie cnosa: mexnocghepnas 6ezonacHocms, waxmuas 600d, 0O0OpOmMHble YUKTbL,
8AKYYM-HACOCHL.

Rational use of natural resources, environmental protection, compliance with the norms
and rules of environmental and technosphere safety are of paramount importance in the devel-
opment of coal deposits. Donbass, being the largest coal basin, is characterized by a huge in-
dustrial potential.

Keywords: technosphere safety, mine water, reverse cycles, vacuum pumps.

Haubonpmiee motpebiaeHue BOABI XapaKTEPHO ISl MPOMBIIUICHHBIX MPE-
MPUSATUHN PA3TMYHBIX OTPACIICH, M OHU XKE SIBIISIIOTCS a0COTIOTHBIMU JIUJEPAMH T10
o0beMaM cOpoca CTOYHBIX BOJ B MOBEPXHOCTHBIE BoAoeMbl — Oonee 60 % ot
Bcero oobema (puc. 1).

Jpy ne noTpeduTenm
9%

AmnvwHo-
KOMMYHENEHOE
XOSAMCTED 19%

\_npDMblll]J'IEHHDCTb

CenbCHoE X03ARCT BO 25%

17%
Puc. 1. Ocnoguvie so0onompebumenu no Ompaciam nPOMbIULLIEHHOCMU
OaHuM U3 3HAYUMBIX (DAKTOPOB YXYIIEHUSI MPUPOIHBIX YCIOBUN TEPPUTO-
pUHU 1IOJ BO3JECHCTBUEM TOPHON IMPOMBILLIEHHOCTH SABJISIETCS 3arpA3HEHUE MPHU-

POJHBIX BOJOEMOB CTOYHBIMU BojiamH [ 1, 2]. [llaxTHBIE BOABI ABISIOTCA HE €UH-
CTBEHHOMW SKOJIOTMUYECKOI MpoOaeMOii, BOZHUKAIOIIEH Ha YTOJIbHBIX IIAXTaX.

135



VYrospHBIE TUIACTHI cOAEpKaT MeTaH. bombias yacte Merana (okosio 90 %)
HAXOAUTCA B YTOJIbHBIX IJIACTaX B COPOUPOBAHHOM COCTOSIHUH, OCTaJbHas — 3a-
HOJIHSIET TPEIIMHBI U MTyCTOTHI B MOPOJHOM MACCHUBE U PACTBOPSIETCS B MOJ3EM-
HBIX BOoJaX. BwineneHue mMeTraHa U3 yrisi BOBMOXHO MPHU YCJIOBUU HApYIICHUS
COpPOLIMOHHOTO PAaBHOBECHSI M YBEIMUEHHUS MPOHUIIAEMOCTH YTIIEIOPOIHOTO Mac-
CHUBa, 110 KOTOPOMY a3 ABMKETCS K CKBOKHHAM, TO €CTh BEJICHHE TOPHBIX padoT.

[Ipu pazpaboTke yrojJbHbIX MECTOPOKIACHUIM BOZHUKAET Psijl IPOOIEeM:

e oOpa3oBaHHe 0OJBIINX 00BEMOB MIAXTHBIX BOJI, COPAChIBAEMBIX B MTOBEPX-
HOCTHBIE BOJTHBIC OOBEKTHI,

® OUNCTKa U JajbHEHIIee UCTIOIb30BaHUE MAXTHBIX BOJI;

® BBIJICTICHUE METaHa MPU BEJICHUH TOPHBIX BHIPAOOTOK;

e oOecrneueHne 6E30MACHOCTH MPH JIeTa3allui HICTOYHUKOB Ta30BbIICTICHHUS.

B mpomecce 100buM yTis M3 MIaXT HA MOBEPXHOCTh OTKAYMBAFOTCS 3HAUH-
TEJbHBIE 00BEMBI ITIAXTHBIX BOJ. [Ipy mpoxoake rOpHBIX BEIPAOOTOK U B MEPHOT
OUYMCTHBIX paboOT B IIaXTe, MPU MEPECEYCHUH BOJOHOCHBIX TOPH30HTOB HEMO-
CPEIICTBEHHO BHIPAOOTKAMH U TJIABHBIM 00pa3oM TpeIlMHAMHU M OOpYIICHUSMH,
BO3HUKAIOIIMMHU B TOPHBIX MOPOIAX BCIEACTBHE Pa3pabOTOK, MOSBISIOTCS MPH-
TOKH BOJIbI B BEIPAOOTKH. [Ipr 3TOM BoJa MOXKET MOCTyNaTh HE TOJIBKO U3 TMOJ-
3€MHBIX BOJIOHOCHBIX TOPHU30HTOB, HO U C 3€MHOW MOBEpXHOCTH [3]. OOBbEeMBI
cOpPOCOB MIAXTHBIX BOJI HA MPUMEPE OJHOH IIaXThl IPUBEICHBI B TAOJIHUIIE.

Tabmuma
O0beMbl 00pa3oBaHus U COPOCOB MIAXTHBIX BOJI
IToka3zaTenn Pacxoja Bogbl, ThIC. M>

1. OOuwmii 3a60p BOABI, T.4.: 5694,70

® IINThEBaAs 93,80

® II1aXTHAast 5600,90

2. COpoC MIaXTHBIX BOJ B BOJHBIE OOBEKTHI, B T. U: 5570,90

® HEJOCTATOYHO OYHIIIEHHBIX —

® HOPMATHUBHO-OYHIIIEHHBIX 5570,90

® HOPMATUBHO-YUCTLIX (HE TPeOYET OUKNCTKH) -

Vcxomas u3 TaOuIbl, MOXKHO CAEJIATh BBIBOJ O TOM, YTO COPOC MIAXTHBIX BOJT
cocrtaBisieT 98 % ot obmiero 3abopa. [ToaTomMy HcmoNb30BaHNE MIAXTHBIX BOJ Ha
TEXHUYECKHE HYXIbl, B YaCTHOCTH B OOOPOTHBIX IUKJIAX BaKyyM-HacOCOB,
BEChMa IMEePCIEKTUBHOE perieHne. Bo3MOKHOCTh UX MTPUMEHEHHS IS TEXHUYC-
CKOTO BOJIOCHA0XCHHUS, JIOJDKHA OIICHUBATHCS C YUCTOM:

® 0COOCHHOCTEH yCiIoBU (hOPMHUPOBAHUS MMAXTHBIX BOJI;

® XHMHUYECKOTO MaKpO- U MUKPOKOMITOHEHTHOT'O COCTaBa,;

e 0aKTEepPHAILHOIO 3arPsA3HEHUS U COJICPIKaHMS B3BCIIICHHBIX BEIICCTB;

® CIOCOOOB MOATOTOBKU M OYMCTKH IMIAXTHBIX BOJ U TEXHUYECKUX BO3MOXK-
HOCTEH MHKEHEPHOTO 00eCIICUeHUSI.

K 0CHOBHBIM BOJOMOTPEOISIONIMM TPOIIeccaM Ha TPEANPHUATHIX YTOJIbHOM
IIPOMBIIIJICHHOCTH OTHOCSTCS:

® [BLICTIO/IABJICHNUC;
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BbIpa0OTKa CXKAaTOTO BO3/1yXa;

€ro KOHJIUIIMOHUPOBAHMUE;

rUAPOMEXaHU3alMs TOPHBIX padoT;

oOoraiieHue yrisi MOKPhIM CIIOCOO0M;
X035IUCTBEHHO-OBITOBBIE HYK/IbI;

BbIPa0OTKa TEIJIOPHEPTUHU B KOTEIBHBIX;
Jera3anus yroiabHbIX IJIACTOB BaKyyM-HACOCAMU.

Jlnst nerazanivivi YroJibHBIX IAXT MPUMEHSIOTCS BOJIOKOJBIIEBBIE BaKyyM-
Hacochl. BakyyMHbIE HACOCHI C 3JEKTPOJBUraTEIsIMU, BEHTUIISITOPBI, BOASHBIE
HACOCBI, 3all0pHasi ¥ PEryJIupyrolas apMaTypa, IIyCKoBas anmnaparypa H amrapa-
Typa YINpaBleHUs, KOHTPOJISI U 3alUThl OObEIMHEHbl B €UHYI0 TEXHOJIOTHYE-
CKYIO CXEMY BaKyyM-HAaCOCHOU cTaHIiuu (puc. 2) [4].

Puc. 2. Baxyym-nacocnas cmanyus

BakyyMm-Hacocel MOTYyT paboTaTh mapajuieIbHO WU MOcIe10BaTeNnbHO. Bona
UCIOJIB3YETCS KaK OXJaXkaaromas 1 padoyas )kMIKOCTh. Boja B cuctemy oxiia-
XKIEHUS BaKyyM-HacOCOB IOJIaeTCsd U3 BOAOINPOBOAHOM ceTu. Jlid mepekadyku
BOJIbI B BaKYyM-HACOCHBIX YCTaHOBKaX MPUMEHSIOTCS LEHTPOOEKHbIE U BUHTO-
BbI€ HACOCHhl. B BaKyyM-HaCOCHBIX CTaHLIUSAX UCIIOJIB3YIOTCS MO J1BA OJHOTUITHBIX
Hacoca (pabouwmii u pesepBHbIN). OTpaboTaHHAs BOIA U3 BaKyyM-HAcoca MoCTy-
MaeT B BOAOOTAEIUTENb, U3 HETO B IPUEMHBIN BOJOCOOPHUK, OXJTAKIACTCS U TI0-
JIaCTCsI B HAIIOPHBIN pe3epByap, a U3 HEro B BaKyyMHbIN Hacoc. Pacxos Boabl st
OJIHOTO Hacoca cocTaBisgeT okoJio 500 i/MuH. J{71s1 MONOJHEHUS yTEUYeK U MOTEPh
BOJIbI ITPEAYCMATPUBAETCS MOANUTKA U3 BOJHOM MarucTpai [5, 6].

Ha BogocHa0xeHue Tpex BaKyyM-HacOCOB Ha IPUMEPE OAHOM IIaXThl TPeOy-
eTcst npUMePHO 950 ThIC. M? TEXHUYECKOM BOJIBI, TOaBAEMOI U3 IPOM3BOICTBEH-
HOTO YTIPaBJICHUsS BOJOMPOBOIHO-KAaHAIM3AMOHHOTO X03sicTBa. TakuM obpa-
30M, 3aM€Ha BOJONPOBOJHON BO/bI HA HIAXTHYIO MPUBEIET K 3HAUUTEIBHOMN KO-
HOMMH, @ TAK)KE CHU3UT aHTPONOTEHHYIO Harpy3Ky Ha TUAporpauyecKyro ceTb.

C 3KOHOMHYECKOW 1 IKOJIOTMYECKOI TOUKH 3pEHHUS UCII0Jb30BaHUE IIaX THBIX
BOJ B KayecTBe paboueil )XKMIKOCTH B OOOPOTHBIX IMKJIAX BAKYyM-HACOCHBIX
YCTaHOBOK COKPATHUT UCIOJIb30BAaHUE U3 TOPOACKUX CETEH BOJOMPOBOIHOIO XO-
3stiicTBa Ha 15 %. CHMkeHue cOpoca MaxXTHBIX BOJ MMO3BOJUT CHU3UThH KOJIMYE-
CTBO MOCTYMAIOIINX B BOJHBIE OOBEKTHI 3arPSA3HSIOMINX BEIIECTB, YTO YJIYUIIUT
HKOJIOTUYECKOE COCTOSIHHUE BOJIHBIX OOBEKTOB.
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VJIK 330.15

O NEPCHEKTHUBAX CO3JAHUS DKOTEXHOIIAPKA
B TOHEIIKOU HAPOJAHOMU PECITYBJIUKE:
N3YYEHUE MHUPOBOT 'O OIIBITA

A. B. Kanycman, H. IO. Manosa
Jlonbacckas HayuonanvHas akademus CmpoumenbCmed U apxXumexmypvl
(e. Maxeesxa, Poccus)

B Jloneuxoit HapogHoii Pecriy0nnke nmeer MecTo 3HaYMTEIbHOE HAKOIUIEHHE OTXOJIOB.
Ha npoTspkeHn# 1M TeIbHOT0 BpeMEHH He ObIJI0 BO3MOKHOCTH PALIMOHAIBHO PEIIUTH ITY MPO-
6nemy. Ilnanupyercs M3y4uTh BO3MOXKHOCTh IIOCTPOEHUS CUCTEMbI 3KOTEXHOMAPKOB HA OC-
HOBE HCCJIEIOBAaHUS MHPOBOTO OMbIiTa U onbiTa Poccuiickont @enepanun. OLEHUTH NMEPCIeK-
THUBBI €T0 aganTtanuu K peanusm Jlonernkoit Hapoanoit PecriyGnuku.

Knwouesvie cnoga: omxoowl, cucmema ynpagieHus omxoo0amu, Ymuiu3ayus, 3K0mexHo-
napx, IKo102u4ecKas 6e30nacHocms, pecypcocoepedicenue.

There is a significant accumulation of waste in the Donetsk People's Republic. For a long
time, there was no way to solve this problem rationally. It is planned to study the possibility of
building a system of ecotechnoparks in the Donetsk People's Republic based on the study of
world experience and the experience of the Russian Federation. To assess the prospects of its
adaptation to the realities of the Donetsk People's Republic.

Keywords: waste, waste management system, recycling, ecotechnopark, environmental
safety, resource conservation.

OnHOM 13 caMbIX CYIIECTBEHHBIX MPOOJIEM HBIHEITHETO OOIIECTBA SBISETCS
IIOCTOSIHHO BO3pacTaroUIMi 00beM OTXO0I0B IPOU3BOCTBA U MOTPEOIEHHUSL.
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Tepputopust loneuxoii Haponnoit Pecniyomuku (JIHP) — nepcniektuBHOE mpo-
CTPAHCTBO U OPraHU3alUU XO3SHCTBEHHOM AEATENLHOCTH MO cOopy, mepepa-
00TKe, YTUIIM3AIUY WM 00€3BPEKUBAHUIO OTXO0B. [Ipexae Bcero 3To CBA3aHO C
TeM, 4To Ha Teppuropuu JJHP B HacTosIIee BpeMsi HAKOTUIEHbI 3HAYUTETbHbBIE 00b-
€MbI OTXOJIOB, KOTOpbIe TPeOYIOT IepepaboTKH, 00E3BPEKUBAHUS M YTHIN3ALNN.
[Tpu 5TOM MpPaKTUYECKU OTCYTCTBYIOT CyOBEKThI XO35IICTBOBAHMUS, pabOTAOIIUE B
JTAHHOM HaNpaBJIeHUH, a TPAHCIIOPTHUPOBKA OTXOJI0B 3a IpaHuIlbl PecriyOnuku ams
3TUX LIeJIeH 3aTpyTHEHa HE0OX0IMMOCTBIO O(hOPMIIEHHSI psi/ia pa3peInTeNTbHbBIX J0-
KyMEHTOB KaK Iepearoiiei, TaK ¥ MPUHUMAIOIIEH CTOPOHE, Uero He TpeOyeTcst s
CBIPbSl WJIM MPOIYKIMH, POU3BEACHHbIX U3 oTx010B [1]. Ha Teppuropuun JITHP
30 moUroHoB (CeMb U3 KOTOPBIX HEe paboTaroT Mo cocTostuuio Ha koHel 2019 rona),
He xBaraeT. CpelHui noka3aTellb UX 3aM0oIHsIEMOCTH COCTaBsieT 67 Y.

Opnum u3 >PheKTUBHBIX MyTeW pellieHus cloXKupllehcs B PecryOnuke cu-
Tyaluu ¢ IepepaboTKOI 0TXOA0B MOXKET CTAaTh CO3/IaHUE CUCTEMBI SKOTEXHOMap-
KOB. B Tabnuiie npuBeieHbl TPAKTOBKU MOHATHUS «9KOTEXHOTAPK), BCTPEUAIOIIN-
ecsi B myOJIMKaIUsIX, MOCBAIEHHBIX UCCIEAYEeMON TEMATHKE.

Acconuanusi rocygapctB FOro-Bocrounoit Aszum ACEAH Bwiaenser Tpu
tuna (puc. 1). Ha ceroassmnmii 1eHb MOIEPHU3HUPOBAHHBIE SKOTEXHOIIAPKH SIB-
JISIFOTCSL CAMBIMU PaCIPOCTPaHEHHBIMH.

Ta0muna
Teoperndeckue nmMoaxoabl K TPAKTOBKE NMOHATHSA «IKOTEXHONAPK)
ABTOp XapakTepucTuKa
Opunos V., DKOTEXHOMApK — 3TO CIEUUANIbHASL TEPPUTOPUS, KAK €MHAs OXpaHsie-
Opunosa A. [2] Masi TPOMBIIIICHHAs! 30Ha, B Mpeaeaax Wiu 3a IMpeaesiaMu TOpOICKON

YepThl HACEJIECHHOTO MMyHKTA, BO3JI€ CYIIECTBYIOUINX FOPOJICKUX OUUCT-
HBIX KaHAIM3AIMOHHBIX COOPYKEHUH, Ha KOTOPBIX pPabOTAIOT He-
CKOJIBKO Pa3lIMYHBIX TEXHOJIIOTUYECKUX KOMIUIEKCOB IO 00paboTke,
YTHIM3ALHUH U 00€3BPEKUBAHUIO OTXO0/I0B, a TAKKE HAyYHO-HCCIIEeI0Ba-
TEIBCKOW M 00pa30BaTEIIbHON IEATEILHOCTH

Copoknna 0. B. | DkoTexHOMapK — 3T0 KOMIUIEKC 00BEKTOB, 00beTMHEHHBIN SHEPreTHIe-
[3] CKMMHU M MaTe€pUAIbHO-CHIPEBBIMU CBSI3SIMH, IS HEMPEPBIBHOTO HC-
MOJTb30BaHUSI B MPOIECCE YTUIU3AIMH, 00paboTKH, 00€3BpEKUBAHUH
OTXOJIOB ¥ MPOU3BOJICTBA HA MX OCHOBE IIPOMBIIUICHHON MPOAYKIIUU

Mapses B. A., DKOIPOMBIIIICHHBIA MapK MPeACTaBIsIeT co00i CUMOMO3 MPOM3BOJ-
Cwmupnosa T. C. CTBEHHBIX U CEPBUCHBIX KOMITAHHM, CTPEMSIIIIUXCSI COBMECTHBIMU yCHITH-
[4] SIMA TIOBBICUTH JKOJIOTUYECKYI0O U IKOHOMHUYECKYIO 3(PPEKTHBHOCTH

CBOEH IeATENIbHOCTH 3a CUET COTPYTHUUECTBA B YIIPABIECHUU pPECypcaMu
OKpY’Kalollei cpesibl, B TOM YHUCII€ SHEPreTUYECKUMHU, BOJHBIMH, MaTe-
pUATTEHBIMU U IPYTUMH (peasin3aliusi MPUHIINAIA KOJUICKTUBHOW BBITOIHI)
Henomusimas E. | Oxorexnonapk (3TII)— 310 GyHKIMOHATBEHO CBA3aHHBIE OOBEKTHI TIPO-
[5] MBIIJICHHOW ¥ TEXHUYECKOH MHPPACTPYKTYPhI, KOTOPHIE MOTYT Haxo-
TUTHCA KaK Ha OJHOW TEPPUTOPHUH, TaK U HAa TEPPUTOPHUSIX Cpa3y He-
ckonbKuX cyOobekToB Poccuiickoit ®eneparuu. DTII npennazHavyeHsl
JUIS TIPOM3BOJICTBA HE TOJILKO KOHEYHOW MPOYKIIUH, HO U BTOPUYHOTO
CBIPBSL B IIpoIiecce 00pabOTKH U YTUIN3AIMU OTXOJI0B
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HHCKOHRLLI,HE - CO3/JaHHBIE C HYJII YaCTHBIMH
HIIH TOCYAAPCTBEHHBIMH OpraHaMH

THIIBI
OTIIL

MOOCPHHIHPOBAHHBIC - IIPOIILIH

MOJIEPHH3AIHIO OT IPOMBINLIEHHBIX BOCXOJANIME - TEPPHTOPHH, KOTOPBIC
nepepabaThIBAOIMX OIPEANPHITHS 10 T CAaMOCTOATENBHO IIPEBPATHIIHCE B
6narogaps geficTBHAM IKOTEXHONAPKH

HEINPAaBUTEJIBCTBEHHBIX H YACTHBIX OPIraHOB

Puc. 1. Tunvt s5xomexnonapkos

Coznmanne DTII Ha Tepputopun PecnyOnuku mo3BOJUT COKPATUTh KOJTUYE-
CTBO 3aXOpaHWBAaEMbIX OTXOJIOB, MOBBICUTh YPOBEHb WX IMOBTOPHOTO HCIIOJIB30-
BaHUs TMIPH BBITYCKE pa3HOro pojaa mpoaykuuu. O6 ux 3pGEeKTUBHOCTH CBHUJIEC-
TENBCTBYET U3yYCHHE MUPOBOTO OMbITa. KOMUYECTBO AKOTEXHOMAPKOB B Pa3BU-
TBIX CTpaHaXx MPEACTAaBICHO HA PUCYHKE 2.

Paccmotpum Hambonee spkue mpuMepbl CTPOUTEIHCTBA M PA3BUTUS KO-
TEXHOMAapKOB B Mupe. OMHUM M3 CaMbIX U3BECTHBIX M CTAPBIX 3KOTEXHOMAPKOB
spisercs gatckuii Kalundborg (rom ocHoBanust — 1961), npencraBnser coOoit
CETh MPOMBIIIIIICHHOTO cuMOmo3a. ['mobanpabie KoMnanuu Kanynabopra coTpya-
HUYAIOT C MECTHBIMU MPEANPUSTUIMUA U OPTaHAMH BJIACTH BO BCEX CEKTOPAaX, B
HUX paboTtaet okoi0 4500 uenoBex.

TI'epmanus - 40

BenukoObpuranus

14 Snonus - 28

Hupepnanjasr - HlIgeiinapus -
16 22
KoanyecTBO
JIKOTEXHONAPKOB
@ (I)paHuHﬂ _ 19

Puc. 2. Konuuecmeo skomexnonapkos 6 pazeumulx cmpauax [4, 5]

OTII Kanmynn6opra BKiIo4aeT B ce0sl YaCTHBIE U TOCYJapCTBEHHbIE KOMIIa-
HUHU, cpeau KoTopbix: Argo, Avista Green, Chr. Hansen, Gyproc, Kalundborg Bi-
oenergy, Kalundborg Utility, Kalundborg Municipality, Kalundborg Refinery,
Meliora Bio, Novo Nordisk, Novozymes. Remilk, Unibio, Orsted [6, 7]. Exe-
roguo Kalundborg cOeperaer s mapTHEPOB U OKpYIKaloIeh cpeasl 4 MiuH M
TPYHTOBBIX BOJI, MCIIOJIb3YSl IIOBEPXHOCTHBIE BOJIBI BMECTO HUX, TAK)KE OTMEYEHO
CHIDKEHHE BbIOpoca yriekucioro rasa Ha 568000 ToHH.
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Hemenxuit OTII Remondis Lipperwerk siBiasieTcss omHHM U3 KPYIHEUITAX
B EBpomne no nmepepaborke orxomoB — 14000000 ToHH B rox. MecToHaX0XAeHHE
r. Jltiornen. Cnenuanu3upyercs Ha iepepadoTKe XMMUYECKUX MMPOU3BOICTB, IIJ1a-
KOB METAJUTYPTHYECKUX MPOU3BOICTB, JIEKTPONPUOOPOB, IJIACTUKA U T. .

Remondis Lipperwerk nmeer 6ananc yriekucnoro rasza kak 25000 ra jeca.
Bosspamaer B sxonomuky 337000 MBT uac / roa. snepruu. Pa3zpabaTbiBaroTcs
3amaTeHTOBaHHbBIE MPOIIECCHI, TO3BOJISIONIME TPEOOPA30BHIBATH OCTATOUHBIE Ma-
Tepuabl B HOBbIE MPOAYKTHl BBICOKOIO KauecTBa. ExxeromHo cokxpaiiaeMblit
00beM BBIOPOCOB YTIIIEKUCIOrO ra3a COBMA/IaeT ¢ 00bEMOM BHIOPOCOB, MIPOU3BO-
aumbix 100 000 nansHEMarucTpaibHBIMU peiicamu [8].

®dunckuit Kuusakoski cnieruanusupyercs Ha nepepaboTke MeTamia U 0TXO0-
JIOB 3JIEKTUYECKOTO U DJIEKTPOHHOTO oOopyaoBanus. O0beM mepepabOTKu CO-
CTaBJISIET B MHUMOHA TOHH OTX0710B. OCHOBHBIEC MPOAYKTHI IPOU3BOJICTBA: YeP-
HbIE, IIBETHHIC, APArOLCHHbIC METAJUIbI, aJbTE€PHATUBHOE 3KOTOILUINBO. 94,7 %
MaTepuasoB MepepadoTKH MOTYT ObITh HCIIOJIb30BaHbI BHOBB [9].

Ascrpuiickuii TII Eco World Styria Takxke sBisieTcsi IPUMEPOM MTPOMBIIII-
JICHHOTO CUMOMO03a, YYaCTHUKAMHU KOTOPOTO SIBISIFOTCS 28 mipeanpusituii. B cetn
OTII Eco World Styria nocturayt 70%-#1 ypoBeHb yTuUIM3aMu 0TX010B. Co31aHO
okoJ10 2000 pabouux mect. KomuuecTBo peann3oBaHHbIX 00MeHOB Oosiee 14 [10].

OcHoBHBIC (HaKTOPHI yCIeXa 3KOTEXHOMAPKOB B Pa3BUTHIX CTpaHAX MPHUBE-
JICHBI HA PUCYHKE 3.

IKOHOMHYECKAS
nobaBneHHasn

CTOHMOCTB

BapHaTHBHOCTH OpraHuv3alHoHHas U
3KOHOMHYECKOM HHCTHTYIHOHAJIbHAaA
JACATCIIBHOCTH noaacpikKa

reoakTopsl K
pasBuTas
perHoHabHas

dunancoBoe
CTHMYJIHPOBAHHE

COTPYJHHYECTBO COSTIAHHE
o HUM KOOP/IMHAIIMOHHOTO
oprasa

Puc. 3. @akmopwi ycnexa sxomexnonapkos [3, 4, 7, 8]

Pedopma otpacnu obpaiienus ¢ oTxoaamu craptoBaia B Poccuiickoit denepa-
mun 1.01.2019 roma. B otpacie obpamienus ¢ orxogamu 10 2030 roga Oynet Bio-
xeHo 535 mupa pyO. [10, 12, 13]. Tlo undopmarmy 13 UHTEPBBIO TEHAUPEKTOPA
Poccuiickoro skonoruueckoro oneparopa, JIHP npucoetmHuTCs K pOCCUNCKON My-
copHoii pehopme B 2023 1. CocTosiHEE oTpaciu oOparieHus ¢ oTxonamu B Peciy0-
JIMKE UM OLICHHMBAETCsl KaK HempocTtoe. MOXKHO yTBEpKIaTh, YTO 3TO JOCTATOYHO
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ONTUMHUCTHUYHOE BUJCHUE cloXxuBIIeiica B PecriyOnuke cutyarmu. ExxeronHo Ha
Ttepputopun Pecry6nmuku obpazyercst nopsaka 750000 Toun orxonos. [lnanupy-
€TCsl IOCTPOCHUE TEPPUTOpHUATIbHON cxeMbl JIHP, npenmonoxurensHble CpoKU 3a-
BEPIICHUS ITOro dTana — nepsblii kBapTan 2023 roaa. [locrne ee yrBepxxaeHus 0y yT
paccMaTpuBaThCsS MPOEKTHl CTPOUTEIHCTBA COOTBETCTBYIOIIMX OOBEKTOB MH(]pa-
CTPYKTYpBI. YK€ Ha TEKYILIEM ATare TOTOBATCSA TEXHUYECKUE 3aJaHUSI HA IPOEKTH-
pOBaHKE MEePBbIX 00BEKTOB. OJTHUM M3 MEPBBIX IKOTEXHOMAPKOB MOXKET CTATh KO-
napK Ha TEPPTUTOPUH OBIBIIETO 3aB0J1a «A30BCTab». [IMaHupyeTCs, 4TO OH CTaHET
MECTOM IepepadOTKH 1IJIaMa U 1IJIaKa B ChIPBE [T CTPOMAaTEpHAaIOB.
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IKOJOI'MYECKHE BOIIPOCHI
INPUMEHEHMUSA TEIIVIOTEHEPATOPOB MAJIOU MOIIIHOCTH
JJIA ABTOHOMHBIX CUCTEM TEIVIOCHABXEHUSA

A. B. JIykbanoe
Honbacckas nayuonanvHaa akademuss CmpoumenbCcmea U apXumeKmypol
(e. Maxeesxa, J/loneykas Hapoonasa Pecnybonuka, Poccus)

PaccmoTpeHnbl BOIpOCh UCIIONIB30BAHUS TEIJIOT€HEPATOPOB MAJIOKW MOIIHOCTHU JIsl aBTO-
HOMHBIX CHCTEM TEIJIOCHA0KEHHUS ¢ TOUYKH 3PEHUS SIKOJOTUUECKON 0€301TacHOCTH, KaK MoTpe-
OuTENel TeIIOTHI, TaK U OKpYyXKatomel cpenbl. [I[puBeieHHbIC JaHHBIC UCCIEIOBAaHUM OMpe/e-
JSIIOT HEOOXOIUMOCTh KOMIUIEKCHOTO TI0/1X0/1a (3KOHOMHYECKOTO, SKOJIOTUYECKOT0 U TEXHO-
JIOTUYECKOT0) TPH BHIOOPE BAPMAHTOB UCTOYHUKOB TEIIJIOBOM SHEPTUH CHCTEM TEIIIOCHAOXKE-
HUS OTJICNBHBIX TOTPEOUTETCH.

Knroueswie cnosa: sxonozuyeckuii MOHUMOPUH2, MOKCUUHbIE 8bIOPOCHL, ABMOHOMHbLE UC-
MOYHUKYU MENTOMbl, C2OpAHUe MONIUBA, 2A30MPYOHble MENI02eHepamopbl, 8peoHble Bbl-
OpoChl, MOOYIbHbIE KOMENbHbIE.

The issues of using low-power heat generators for local heat supply systems from the point
of view of environmental safety of both heat consumers and the environment are considered.
The given research data determine the need for an integrated approach (economic, environmen-
tal and technological) when choosing options for heat energy sources of heat supply systems
for individual consumers.

Keywords: environmental monitoring, toxic emissions, autonomous heat sources, fuel com-
bustion, gas-tube heat generators, harmful emissions, modular boiler houses.

KoMmmyHanbpHas TeIiosHEepreTHKa OTHOCUTCS K HanboJjiee CI0KHBIM B MHXKE-
HEPHOM IIJIAHE ¥ BAXXKHBIM 10 BO3JICMCTBUIO HA OKPY’KAIOIIYIO CPEYy BUAAM JIEs-
TEJIbHOCTH, AKTUBHO BJIMSET HA SKOJIOTUIO U UMEET 3HAUUTEIbHBIN COLMATbHBIN
U SKOHOMUYECKHH 3D (PEKT B )KUIUIHO-KOMMYHAIBHOM XO3HCTBE.

B nacTostimee Bpemst o0111ie TOTEpH TEIMJIOBOM SHEPTHH B PA3IUYHBIX TETLIO-
BBIX XO3SIMCTBAX CTPaHbl, HAUMHAS C CKUTAHUSI TOTUIMBA U 3aKaHYUBas MoTpedIie-
HUEM TeIIa, ocTuratot 51 % ynenbHOU TeMIOThI CropaHus TOIIuBa. Takue 1mo-
TEepU CBSA3aHBI CO CIA00M TEXHHUYECKOH OCHAICHHOCTBIO XO3SCTB, 3aHUMAIO-
IIUXCSl IPOU3BOACTBOM, TPAHCTIOPTUPOBKOM, pacpeieIeHHEM U OTpeOIeHUEM
Teria. B OOJBIIMHCTBE TETUIOBBIX XO3SUCTB MCIOJIB3YETCS yCTapeBIlee 000py-
JIOBaHHWE, HE OTBEUAIOIee COBpPEMEHHBIM TpeOoBaHUsAM. [103TOMYy OCHOBHBIMHU
TEHJICHIIUSIMA MUPOBOT'0 HAYYHO-TEXHUYECKOTO HAMPABJICHUS B TAHHOUW 001aCTH
SBJISIETCS CHIDKEHHE 3aTpaT MPHU BhIPAOOTKE TEIJIOBOM SHEPTUHU 3a CUET MOBBIIIIE-
Hus ko3 unmenTa nonezHoro neicteus (K1) kotensHOro 060pyaoBaHus; co-
BEPILICHCTBOBAHUE TEXHOJOTUH COKUTAHUS TOIJIMBA B TOPEJIOYHBIX YCTPOUCTBAX;
CO37[aHNE HOBBIX TUIIOB KOTEIHLHOTO 000PYAOBaHMS, CIIOCOOHOTO CKUTATh JIeIe-
BbI€ HETPAUIIMOHHBIE BU/IbI TOTLJIUBA.

B nocnennee BpeMs moydusio paclipocTpaHEHUE UCIIOIb30BaHKEe Majorada-
PUTHBIX Ta30TPYOHBIX KOTJIOB JJII aBTOHOMHBIX CHUCTEM TeruiocHa0xenwus. [Ipu
pa3paboTKe U CO3/IJaHWK HOBOT'O 00OPYAOBaHUS, UCIIOJIB3YIOIIETO OPraHUuYECKOe
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TOIJINBO, OCHOBHBIMH TPEOOBaHUSAMHU ABISAIOTCS 3P (HEKTUBHOE TPUMEHEHHE TOTI-
JMBa U CHUKEHHE BHIOPOCOB BPEIHBIX BEILIECTB.

3amuTa OKpYy Karoueil cpenbl ABISETCS OJHONW M3 CaMbIX TJIAaBHBIX MPoOieM
yesnoBeuecTBa. HaceneHne KpynHbIX TOpPOAOB ABIIIUT BO31YXOM, 3arPsI3HEHHBIM
TOKCUYHBIMH U KaHIIEPOT€HHBIMU BEIIECTBAMU. DHEProcOepeKeHUE U UCII0NIb30-
BaHHME COBPEMEHHBIX METOJIOB CHIKEHHUSI BPEIHBIX BHIOPOCOB CIOCOOCTBYET
03JI0POBJICHUIO BO3IYIIHOTO OacceliHa ropoioB U MPUTOPOJIOB.

Oclo’)KHEHUE IKOJIOTHYECKOTO COCTOSIHUS TOBJIEKIO HEOOXOAUMOCTh pa3pa-
OOTKHM Mep MO NPEAOTBPALIEHUIO MPUHATHS SKOJOTMUYECKH HEMOHSATHBIX PEIICHUH.
Eme ¢ xonua 60-x rogoB XX Beka MOSBISIOTCS paOdOThI, OCBEUIAIOIINE BOMPOCHI
BIIMSIHUASI KOMMYHAJIBHOM TETUIOOHEPTETUKH HA OKPY KAIOMIYIo cpeny [1-6]. Ognako
9TU MyOJIMKAIMK PACCMATPUBAIIU BHIOPOCHI TEIUIOT€HEpAaTOpaMu cpenHeit u 00Jib-
II0M MOIITHOCTH (TETIOBBIX AJIEKTPOCTAHIIUN M KPYITHBIX PAHOHHBIX KOTEIHHBIX).

Jljig TerioreHepaTopoB Majoi MOLIHOCTH HET JaHHBIX IO BbIOpocaM, a OT-
CYTCTBHE KOHTPOJIA B JAHHOM BOIIPpOCE 000CTPsIET U O€3 TOr0 OMACHYIO IKOJIOTU-
YEeCKYyH0 OOCTaHOBKY, UYTO CJIOKUJIACh B HACTOSIIIIEE BpEMSI.

Marepuansl cTaTbl OCHOBaHbI Ha PE3YJIbTATaX UCCIENOBAaHUM, KOTOPBIE BbI-
MOJIHSIUCh B COOTBETCTBUM C MPUOPUTETHBIMU HAYYHO-TEXHUYECKUMH HAIMpPaB-
JICHUSIMUA HayKH U TEXHUKH B paMKax NpoeKToB «Pa3paboTka u ycoBepIIEeHCTBO-
BAHME DKOTEXHOJIOTMYECKUX MPOLECCOB YTHIN3ALNUN TETUIOTHI U UCIIOJIb30BaHUSA
HETPAJULIMOHHBIX UCTOYHUKOB 3HEPrum», «Co31aHue TEOPETUUECKUX U TEXHO-
JIOTUYECKUX OCHOB Pa3pabOTKH CUCTEM aBTOHOMHOI'O TEIJIOCHAOKEHUS.

JUis ipeinpUATHI KOMMYHAJIBHOM TEIJIOPHEPTETUKHU ITPH OIIPEIETIEHUHU BEIOPO-
COB MPOIyKTOB cropanus /10 2002 roja rnoyib30BajiucCh Matepuaiamu [ 7]. Ita MeTo-
JvKa Oblia MpeiHa3HaueHa JUIsl ONPEIENIEHUs BBIOPOCOB OT KOTJIOB CpeHEN U 00Ib-
110K MOIIHOCTH TEIUIOBBIX AJIEKTPOCTAHLIMNA M PAalOHHBIX KOTENbHBIX. K TOMy ke
OHa HE yYMThIBaJIa MOJICPHU3AIIMIO 000PYA0BAHMUSL.

CoracHO COBpeMEHHBIM TPeOOBaHUAM pa3paboTaHa METOIMKA 110 OIIPEIETICHUIO
BBIOPOCOB 3arps3HSIONINX BEIIECTB [§], HO M OHA HE JIMIIEHA CEPhE3HBIX U3bSIHOB.

B nacrosiiee BpeMs a1 cHaOKeHUsI TOTpeOUTENEeH TEIIOTON HCTIONB3YIOTCS
pa3IMYHbIC JIOKAJIbHBIE CUCTEMBbI TEIUIOCHAOKEHUS: MMOKBAPTUPHOE OTOILICHUE;
ABTOHOMHBIE KOTEJIbHBIE.

[Tpu BBIOOpE UCTOYHMKA TEIIOBOM 3HEPTUU JO HACTOSILETO BPEMEHU HCIIOJIb-
3yeTCsl TEXHUKO-D)KOHOMHUYECKOE CPABHEHNE BAPUAHTOB, & DKOJIOTMYECKHE ACTIEKTHI,
KaK [IPABHUJIO, HE YUUTHIBAKOTCSA. DT ACIIEKTHI ONPEAEIIAIOT CAHUTAPHO-TUTUEHNYE-
CKHE YCJIOBUS OKPYIKAIOIICH Cpeibl 1 BHYTPEHHUX TTOMEIICHNUN TIOTPEONTETICH.

Llenbto JaHHOM CTAThU SABISETCS 0OOCHOBaHHE BaXXHOCTU y4eTa SKOJOTHYe-
CKHMX aCIIEeKTOB IPH BHEAPEHUH TEILIOTEHEPATOPOB MAJION MOIIIHOCTH B ABTOHOM-
HBIX CUCTEMaXx TEIJIOCHAOXKEHHUS.

Jlg onpenieneHrns S5KOHOMHUKO-3KOJIOTMUecKol 3(pPeKTUBHOCTH TEIIOreHepa-
TOPOB MaJIO MOILITHOCTH MPH JOCTABKE TEIIOTHI MOTPEOUTENSIM ObLTH BHITTOJTHEHbI
UCCJIEIOBaHMS M0 BHEJIPEHUIO AaBTOHOMHBIX CHCTEM TEIUIOCHAOXKEHHUS KBapTaja
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Yepemymiku B r. AMBpocueBka Jloneukoit Haponnoit Pecyomuku (JJHP). KBap-
TaJ B HACTOSIIEE BPEMs IMOTy4YaeT TEIUIOBYIO SHEPTUIO B BUJIE TOPAYEH BOJIBI C M-
pametpamu 150/70 °C ot LlenTpanbHOil KOTENbHOM — 3, KOTOpas OCHAIIleHa BOJIO-
rpeiiHbIMU BooTpYOHBIMU Teroreneparopamu TBIT — 4p u KBI' — 6,5. 'onoBoi
pacxo]i IpUPOAHOTO raza HEeHTpaIbHOU KoTenbHOoM — 3 120,5 ThIC. M>/ros.
Bropbim BapuanTtom TeriocHaOXeHHs OTpeOuTeNe sBisIeTcsl BBEACHUE MO-
JYJBHBIX KOTEJBHBIX, 000pYyI0BaHHBIX PSIMOTOYHBIMH TEILIOreHepaTopamu «bep-
Hapa-120» ¢ enuaruHOM TeroBo MOIHOCTHIO 120 kBt u KI1/1 94 %. MonaynbHbie
KOTEJIbHBIE YCTAHABJIMBAIOTCS HEMOCPEACTBEHHO BO3jie moTpedurteneil. ['omoBoit
pacxo/1 MPUPOJIHOTO ra3a Mpy UCHOIb30BAHUN JAHHBIX TEIUIOT€HEPATOPOB COCTABUT
34,15 TeIC. M>/TOMI, TO €CTH PACXOJ] TOIUIMBA COKpaTUTCs Ha 86,35 Thic. M. ITpume-
HEHHE MOAYJIBHBIX KOTEJIBHBIX Yy TIOTPEOUTENCH IMKBUIUPYET BHEITHUE TETIIIOBHIC
CETH, a 3HAYUT U MOTEPH TEIIOTHI B HUX, TPAHCIIOPTHHIE PACXO/Ibl HA JIOCTABKY TEI-
JoHocuTeNsA. Moy IbHBIE KOTEIBHBIE pAa0OTAIOT B ABTOMATUYECKOM PEKUME, & ITO
MO3BOJIIET COKPATUTH IKCILUTyaTAIMOHHBIE PACXO/IbI.
Kax Bunum, TEXHUKO-3KOHOMUYECKOE CPABHEHHE LICHTPAIIBHOM KOTEJIBHOU C MO-
JyJTbHBIMU KOTEIBHBIMU TOBOPUT B MOJIb3Y IPUMEHEHUS] MOTYJIbHBIX KOTEIbHBIX.
Crnemyromum 3TaroM UCCIIeIOBaHUN ObLTO OMpesesieHne KOJIOTHIeCKon (-
(heKTUBHOCTH PabOThI pacCMaTPUBAEMBIX BapUAHTOB MCTOYHUKOB TEIUIOTHI. Mc-
CJIEIOBaHMS TIPOBOJMIINCH TIO OMNpPEIETICHUI0 KOHIEeHTpaiuid TokcuuHbix (CO,
NOy, SOy) 1 mapHUKOBBIX TA30B B BHIOpOCaxX MPOYKTOB cropanus. B qanHoi cra-
Th€ TPUBENICHBI PE3yJIbTaThl U3yUEHUsI KOHUEHTpauui auokcuaa azota NOy Kak
HanbosIee TOKCUYHOTO BEIIECTBA B MIPOJIyKTaX CrOpaHus MPUPOIHOTO ras3a.
AHaIUTHYECKHUE METO/bl ONPE/IETICHNs BRIOPOCa 3arpsi3HAIOIIETO BEIIeCTBA B
MeToAuKe [§] 6a3upyroTcs Ha UCTIOIb30BaHUM MTOKa3zaTels amuccuu. [lo metonuke
[9] BasoBoi#t BEIOpOC j—1 3arpsi3Hstomiero BemecTa Ej, T, KoTopoe mocTymaer B at-
Mocdepy ¢ IHIMOBBIMH ra3aMy TEIUIOT€HEepaTopa 3a MPOMEXKYTOK BpeMeHu T,

E; = ZEji = 10_6Zk./iBf(ny ),« )

rie £ — BaJIOBOM BEIOPOC j-TO 3aTrPS3HSIONIETO BEIIECTBA MTPH CKUTAHUU 1-TO TOTI-
JIMBA 32 MPOMEXKYTOK BpeMeHH T, T; &y — moKa3aTeslb SMUCCUU J-TO 3arPSI3HSIOIIETO
BeIlecTBa s i-ro TorumBa, /1" JI; B/— pacxom i-ro TOIIMBa 32 IPOMEKYTOK Bpe-
menu T, T; (OF))i — Hu3mas pabodas TemIoTa Cropanus i-ro Tommsa, MJK/KT.

[TokazaTenb SMUCCHY 3arPS3HSIONICTO BEIIECTBA OMPEACIISICTCS TSl KaXKI0TO
BEIIeCTBa MHAUBUIyaJIbHO IO opMyJiaM, pUBeIeHHBIM B MeToauke [7]. C mo-
MoIsI0 (hopMyIibl (1) ObLIH OmpeseseHbl KOHIIEHTPAIMK AUOKCHI0B a30Ta NOy
B BBIOpOCAX LIEHTPAIBLHON KOTEIIbHON U MOYJIbHBIX KOTEIbHBIX.

[To onpeneneHHbIM KOHLIEHTPAUSAM U KIMMAaTOJIOTUYECKUM XapaKTEepPUCTH-
KaM (HampaBJ€HHOCTh U CKOPOCTb BETpa, KOOPAMHATHI UCTOYHUKOB TEILJIOBOM
AHEPIruM) ObUTH ONPEACIICHBI M30JMHUM KOHIIEHTpaIuii okcu0B a3ota NOy 1 11o-
CTPOEHBI KAPThI-CXEMbI IKOJIOTMYECKOTO0 MOHUTOPUHIA BapUAHTOB MCTOUYHUKOB
TeIUI0BOM sHepruu (puc. 1-2).
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AHaJIN3 KapT-CXE€M 3KOJIOTHUYECKOT0 MOHUTOPUHTA MOKA3bIBAET, UTO MPHU UC-
MOJIb30BAaHUHU IEHTPATLHOW KOTENBHOM (pHcC. 1) KOHIEHTpallUM OKCHJA a30Ta
NOx mpeBbIatoT npeaesibHo aomnycrumbie KoHuentpanuu (I11K) Tonbko no uzo-
auHuu 1. DTa n3oauHMS (HE BOIILIA HA PUCYHOK) HaXOJUTCS YXKe 3a IpeaeiaMu
KBapTajia, TO €CTh, YUUTHIBASI JKOJOTUUYECKYIO O€30MaCHOCTh HCIIOJIh30BAHUS
[EHTPAJILHON KOTEIBHOM IS TeTNIOCHAOKEHUS KBapTalia, IBJIIETCS BO3MOYKHBIM.

2800
2500 750.0

Puc. 1. Konyenmpayus oxcuoa azoma NOx 6 npo0ykmax c2oparusi yeHmpaibHOU KOMeIbHOU
1-1,13 II/TIK; 2—-1,00 [14K; 3-0,87 II/IK; 4-0,73 I/IK; 5-0,60 II/IK; 60,47 I[1K;
7-0,33 II/IK, 8-0,20 I/IK; 90,068 I1/[K

Kapra-cxema 3K0J10ru4eckoro MOHUTOPUHIa MOAYJIbHBIX KOTEJIbHBIX (puUC. 2)
IIOKa3bIBAET, YTO 30HBI, B KOTOPBIX KOHIIEHTpanus okcuaoB azoTa NOy npeBbl-

maet [1JIK, naxoautcs B mpejenax kBaprana (M30JMHUM 6) U 32 €ro npejiesiaMu
(u30mmHuU 1-5).
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Puc. 2. Konyenmpayus oxcuoa azoma NOx 6 npo0ykmax c2oparusi MOOYIbHbIX KOMETbHbIX
1-1,97 IJIK; 2-1,78 II/IK; 3—1,59 IJIK; 4-1,40 I[1/IK; 5-1,21 I[/IK;
6-1,02 IIIK; 7-0,82 IIAK; 8-0,63 II/IK; 9-0,44 I[/IK

I[aHHBIﬁ (I)aKT MOKHO OOBSCHUTH XaOTUUYHBIM PpaCIIoOJIOKCHUEM MOAYJIbHBIX
KOTCJIbHBIX, HC YUYUTBIBAIOINNM APXUTCKTYPHYIO INNIAHUPOBKY YIKC CYIICCTBYIO-
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IIMX 3JaHUN; CBOMCTBA KIIMMAaTHYECKUX YCIOBUUA MECTHOCTH. [IpoBeaeHHbIE UC-
CJIE€IOBaHUA AAl0T BO3MOXKHOCTh YTBEPKAAaTh, UTO MPHU BHEAPEHUH aBTOHOMHBIX
CHUCTEM TEIJIOCHAOXKEHUS CIEIYET YUUTHIBATh KIMMATOJIOTMYECKHE XapaKTEepH-
CTUKH MECTHOCTH, BHIOMPATh MECTO PACTOJIOKEHNUS MUHUKOTEIBHBIX, COTJIaCHO
KapTaM-CXe€MaM 3KOJIOTMYE€CKOTO MOHUTOPHHTA.

Hcnonb30BaHUE KapT-CXEM JKOJOTMYECKOTO MOHUTOPUHTA TO3BOJISIET HE
TOJIBKO OIPENEIISTh MECTA PACTIONOKEHNUS MUHUKOTEIBHBIX, HO U CTPOUTEIBCTBA
3IaHUN PA3JIMYHOIO HA3HAYEHHUS IIPU YKE CYLIECCTBYIOIIMX UCTOYHUKAX TEILIO-
BOM DHEPIHUH.

Taxum oOpa3oM, TPOBEACHHBIC HCCIISOBAHUS MOKA3AJIH, YTO JJIsI BEIOOpA OTI-
TUMaJIBHOTO BapHaHTa MCTOYHUKOB TETUIOBOM IHEPTUM TMOTPEOUTENCH HYXKHO
ITPOBOJIUTH HE TOJIBKO TEXHUKO-OKOHOMUYECKOE CPABHEHUE, HO U AKOJIOTHYECKHUI
MOHUTOPHUHT BIUSHUSI BLIOPOCOB KOTEJIBHBIX HA OKPYKAIOIIYIO CPEy.
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BHOJIOI'MYECKASI OYUCTKA CTOYHBIX BOJ
OT COEJJMHEHUU A30TA U POCDPOPA
C IPUMEHEHUEM INTPOLECCA DEAMOX

B. B. Mapkun
Honbacckasn nayuonanvHasn akademust CMpoumenrbCcmed u apXumeKmypol
(2. Maxkeesxa, /loneykas Hapoonas Pecnyoauxa, Poccus)

B crarbe paccMOTpeHbBI EPCIEKTUBBI MPUMEHEHHS MPOLecca aHAMMOKC JIJIsl OUUCTKHU XO-
3SICTBEHHO-OBITOBBIX CTOYHBIX BOJ. OmpeneneHo, yTo Hanboee MOAXOIAIICH TeXHOIOTHER
mutst atoi 1ienu sBisiercss bX-DEMOX. Pa3paborano npeanoskeHue 1mo cOBEpIIeHCTBOBAHUIO
JIAHHOM TEXHOJIOTHH, 3aKJIOYaloIleecs B 3aMEHE MPEIBAPUTEIBLHON (PU3NKO-XUMHUUYECKON
OYHUCTKH Ha OMOJIOTMUYECKYIO C YIIyUIIeHHBIM yaajaeHueM docdopa. JlanHoe rnpeiokeHue no3-
BOJISIET OOBEMHUTH B OJTHOM CXEME HaWIydlIue JOCTYIHBIC TEXHOJOTUH OYMCTKHA CTOYHBIX
BOJI OT COeIMHEHUH a30Ta u ocdopa.

Knrouegvie cnosa: cmounvle 600bl, OUOIOSUYECKASI OYUCMKA, AHAIPOOHOE OKUCTIEHUE AM-
monusi, ANAMMOX, DEMOX, azom, ¢pocghop.

The article discusses the prospects for using the anammox process for the treatment of
domestic wastewater. It has been determined that the most suitable technology for this purpose
is the BC-DEMOX technology. A proposal has been developed to improve this technology,
which consists in replacing the preliminary physical and chemical treatment with biological
treatment with improved biological removal of phosphorus. This proposal allows to combine
in one technological scheme the best available technologies for wastewater treatment from ni-
trogen and phosphorus compounds.

Keywords: wastewater, biological treatment, anaerobic ammonium oxidation, ANAM-
MOX, DEMOX, nitrogen, phosphorus.

VYnanenue coeauHeHuit azora u ocdopa u3 crounsix Bojg (CB) sBmsercs
BAXHOW MPUPOJOOXPAHHOM 3a1a4e, HANIPABJIECHHON HA COXPAHEHUE U YJIIyYllIe-
HUE KayeCcTBa MPUPOHBIX BOJIOEMOB, TaK KaK UIMEHHO 3T OMOT€HHBIE 3JIEMEHTHI,
MOCTYTAIOIINE B OKPYKAIOIIYIO CPEey B PE3yibTaTe XO3SIMCTBEHHOU J1eITEeNbHO-
CTHU 4YeJIOBEKa, MPUBOAT K YCKOPECHHOMY TEXHOTEHHOMY SBTPO(GUPOBAHUIO BO-
JIOMCTOYHUKOB [ 1, 2].

B nacrosiiee BpemMst 0CHOBHBIM criocoboM ouncTku CB oT coeqmnenuit a3ora
u ¢ocdopa sBusieTcs Ouonmornyeckas ounctka. KomruiekcHoe yaaneHue azoTa
OCYIIECTBIISIETCSI OOBIYHO B PE3yJIbTaTe MOCIEAOBATEIBHBIX MPOIIECCOB aMMOHH-
dbukarm, HUTpUpUKaUK U qeHuTpudukamnun. [Ipy ammoHuprKamm oprannye-
CKH€ a30TCOJIepKalllie BEIIeCTBAa TPAaHC(HOPMUPYIOTCS B KOHEYHOM UTOTE B aM-
Muak. B mpouecce nurpudukanum aBToTpodHbie 0AKTEpUN OKUCISIOT AMMOHUIMA
B HUTPUTHI U JIaJie€ HUTPUTHI B HUTPATHL. DTOT MpoIecc TpeOyeT 3HAYNTEITHLHOTO
pacxojia KUCJIOPOJa U JJIMTEILHOrO BpEMEHU 00pabOTKU. 3aBeplIaloluM 3Ta-
IIOM OYMCTKH SBJISETCS TCHUTPUDUKAIUS, B X0]1¢ KOTOPOH KUCIOPO HUTPATOB H
HUTPUTOB KCIIONB3YETCS JI1 OKUCICHUS] OPraHMYECKUX BELIECTB, a a30T NePeXo-
JUT B CBOOOJIHYIO MOJIEKYJIIPHYIO (hOpMY.
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Opnnaxko, B koHIIe XX BeKa ObUT OTKPHIT aIbTEPHATUBHBINA MPOIECC TpaHCHOP-
Mallid a30Ta, TOJYYMBIIMA HA3BaHUE — aHadpPOOHOE OKUCICHUE aMMOHHUS
(anaerobic ammonium oxidation) — ANAMMOX. B manHoM mporiecce aBTO-
TpodHBIE aHA’POOHBIC AHAMMOKC-OAKTEPUH OKUCISIOT aMMOHUM, HCIONB3YS
KHUCIIOPOJ] HUTPUTOB, C 00pa30BaHHEM Ta3000pa3HOTO a30Ta M BOJbI. B kauecTBe
VMCTOYHUKA YTJIEPOJIa UCMOJIb3YETCS YIVIEKUCIbI ra3. [lonHas peakuus aHam-
MOKC-ITIpo1ecca uMeeT Bu [3]:

NH;} +1,32N0; + 0,066HCO; + 0,13H* -
— 1,02N, + 0,26NO3 + 0,066CH,0, 5Ny 15 + 2,03H,0. (1)

AMMOHMI U HUTPUT NOTPeOsTIOTCS B cooTHOIIeHUH 1:1,32. OCHOBHBIM MpO-
JTyKTOM peakiuu siisieTcs: No, a Takxke 110 10 % a3zoTta mpeBpaiaercst B HUTpar.

VYnanenue azora ¢ MOMOLIBI0 aHAMMOKC-TIIPOLIECCA UMEET Psifl IPEUMYILECTB
10 CPABHEHUIO C HUTpU(DUKAIMEH-TEHUTPU(DUKALIMEH: OTCYTCTBYET NOTPEOHOCTD
B OPraHUYECKOM BEILIECTBE; MOTPEOHOCTh B KUCIOPOJEe cHUkaercs Ha 60 %, uto
MIPUBOJUT K YMEHBIICHHUIO PACXOAa JEKTPOIHEPTUU B JBA — TPU pas3a; IPUPOCT
nia camkaercs Ha 90 %; ob6pazoBanue CO; Ha 1 Kr y1aJ€HHOrO a30Ta yMEHbIIIa-
eTCsl B IIECTh — JIecATh pa3 [4]. Takum 06pa3oM, mpuMeHEHNE aHaAMMOKC-TIpoIiecca
OTKPBIBAET OOJIBIINE TMEPCIEKTUBBI COBEPIICHCTBOBAHMS TEXHOJIOTHH OYHCTKH
CB. Ognako, peanu3zaiys aHaMMOKC-TIpoIlecca Ha MPAKTHKE CBsi3aHA CO 3HAYU-
TETBHBIMU TPYIHOCTAMU. [I0CKOJIBKY /TSt MPOTEKAaHUSI aHAMMOKC-TIpOIecca He00-
XOJIUM HUTPUT, TO MPEABAPUTEITHHO TPEOYETCSI OKUCIUTEH OKOJIO TIOJIOBUHBI aMMO-
HUSl 10 HUTPUTOB, HO MPU 3TOM HE JOMYCTUTh 00pa3oBaHusi HUTPATOB. Kpome
TOTO, 0COOBIE YCIIOBUSI HEOOXOIMMO CO3/1aTh JJIsi HAKOIUICHUS B OHOpEaKTope
aHAMMOKC-0aKTepHii, KOTOpble UMEIOT BECbMa HHU3KHE CKOPOCTH pocTa (TIepuos
yaABOEHUSI HE MeHee 11 CyTOK) ¥ O4eHb YyBCTBUTEIBHBI K OTKJIOHEHHIO OT OITHU-
MabHOM Temneparypsl 25-35C [4].

Jlo HacTosIIero BpeMeH! pa3padoTaHbl pa3IMYHbIC TEXHOJIOTUM pealn3alliu
anamMokc-tiporiecca: SHARON-ANAMMOX, CANON, OLAND, DEMON,
ANITA-MOX, DEAMOX, bX-DEAMOX u apyrue. [Ipaktuyecku Bce OHHU
MpeIHa3HA4YEeHBI 151 OUMCTKU CB ¢ BBICOKOUM KOHIIEHTpaMENd aMMOHUSI, HU3KUM
coJiepKaHUEM OPTaHHMKH, ¥ UMEIOIINX MOBBINMICHHYIO TeMiiepaTypy (25-35 °C).
K takum CB OTHOCSTCSI MJIOBBIE BOJABl METAHTEHKOB, CTOKH MUIIIEBOM MTPOMBIIII-
JICHHOCTH, >KUBOTHOBOJYECKUX U MTHUIIEBOYECKUX PepMm u T. 1. JJig mo100HBIX
TUIIOB CTOKOB aHAMMOKC SIBJISIETCSI Han0oJiee TIOIXOIAIIMM CIIOCOOOM OYHMCTKH.
OnHako, yuyuThIBas 3HAYUTEIbHBIE MPEUMYLIECTBA aHAMMOKC-IIpoLiecca Nepea
KJIACCUYECKOW HUTPH-, ACHUTpUPUKAIIMEH, TEPCIIEKTUBHBIM BBITIISTUT IPUMEHE-
HUE JIAHHOTO MPOoIIecca TAKXKE U JIJII OUMCTKHU XO3SMCTBEHHO-OBITOBBIX U OJIM3KUX
K HUM TI0 COCTaBY MPOU3BOJICTBEHHBIX CTOYHBIX BO/I.

N3 Bcex pa3pabOTaHHBIX TEXHOJIOTUM pealu3aluy aHaMOKC-TpoIecca,
HauOosee nmoaxojsiend ansa oopadotku ropojackux CB sBisieTcs TEXHOJIOTHUS
DEAMOX. 3akmrouaercs oHa B pazneneHnu CB Ha 1Ba MoTOKa, OOUH U3 KOTO-
PBIX MTOABEPTACTCS TOTHON HUTPUPUKAIINH, TIOCTIE YETO CMEIITNBAETCS CO BTOPHIM
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MIOTOKOM, B KOTOPOM JIOJI’KHO COJEP>KaThCsl HEOOJIBIIOE KOJIMYECTBO OpraHuye-
CKHMX BEILIECTB, JOCTATOYHOE ISl IPOTEKAHUSI B aHOKCHUJHOM Cpelie TOJBKO Ya-
CTUYHOU ACHUTpUPUKAIIUY U 00pa30BaHUs HUTPUTOB. [Ipy HATUYNN HUTPUTOB U
aMMOHUS 1 OTCYTCTBUU O, M OPraHUKH B CPEJE CO3JAI0TCS YCIOBUS ISl Pa3BU-
T aHaMMoKc-Oaktepuii. [{nst ctabunbroit padotet DEAMOX-peakTopa coot-
Homenue XIIK/N nomkHo ObITh B nipenenax 2,0...3,5 [5].

B mpowmbinierHom Macmtade nporiecc DEAMOX Obin1 peanu3oBaH st
OYUCTKU XO3SMCTBEHHO-ObITOBbIX CB B M3MEHEHHOM BHJIE, MOJYUYMBIIEM Ha3Ba-
Hue bX-DEAMOX. B 2T0ol TEXHOJIOTHH I CHU)KEHUS N3HAYAIILHO BEICOKOTO U
HeonaronpusitHoro a1 DEAMOX-niponiecca cootnomenust XITK/N (8...12) CB
M0JIBEPratoTCsl BHaYane (PU3MKO-XUMUYECKOW OYMCTKE: KOAryJsiliMi U OTCTauBa-
HUIO B TOHKOCJIOWHOM OTCTOMHHUKE. Jlanee CTOKM JesATCA Ha J1Ba PABHBIX MOTOKA,
OJIMH U3 KOTOPBIX HAIPABIISIETCS CHaYaaa B OMOPEaKTOp MOJTHONW HUTPUPHUKAIINY,
nocJie yero 006a moToKa MoJJal0TCsl B aHOKCHIHBIN Onopeaktop. B o6oux 6unopeax-
TOpax yCTaHABJIMBACTCS €pIIeBas 3arpy3ka Jiyisi mpukperuieanst onomaccol. CTOKH
B aHOKCHUJIHBIA OMOpEaKTop MOCTyMarT cBepXy-BHU3. [1o mepe nporekanust CB B
BEPXHUX CJIOSIX HACATIOK MPOUCXOJIUT MPOIIECC YACTUIHON TCHUTPUPHUKAIIUU C 00-
Pa30BaHUEM HUTPUTOB, a TIOCJIE HCUEPIIAHUS OPTAHUKHU B CPETHEN U HUKHEN 30HAX
HACaJlOK CO3JAr0TCs yCIIOBHS ISl aHAMMOKC-TIporiecca. M3 HKHEW 4acTu aHOK-
cuaHoro peakropa CB oTBoAsTCS B a3p0OHbBIN OMOPEAKTOP TOOYUCTKH C €PILIEBOI
3arpy3Koi, MOCJIe Yero HampaBJslOTCA B AHTPAUUTOBBINA (DUITBTP, NIEpPe KOTOPhIM
BBOJMUTCSI PACTBOP KOaryJsiHTa s cBs3biBaHus (ocdaTtoB [6]. Pazpabortana
Takke u anprepHatuBHasi cxema bX-DEAMOX, B koTtopont Beck noTok CB nocne
(U3UKO-XMMHUYECKON OUYMCTKH HAMIPABJISIETCS CHaYalla B aHOKCHUIHbII OMOpEaKTop,
KyJla OCYILIECTBIISIETCS PEUUPKYIISUS UIIOBOM CMECU C HUTpaTaMu U3 KOHIA HUT-
puduKaropa, 1 y’xe rmoToM MojaaeTcs B caM HUTpudukarop [6].

Texnonoruss BX-DEAMOX umeer cienyroiue npeuMyIiecTBa o CpaBHEHUIO
C IpyT'MMH aHaMMOKC-TEXHOJIOTUSIMU: HE TPeOyeTCs CI0KHOTO KOHTPOJIS 3a 00pa-
30BaHHUEM HUTPUTOB; 3a CUET NPUMEHEHHUS HACaJOK YBEIUUUBACTCS J103a WJIA; CHU-
YKEHHE aKTUBHOCTH aHAMMOKC-0aKTepui IpU HU3KUX TeMIepaTypax CTOKoB (8—15
°C) MOKeT ObITh KOMIIEHCUPOBAHO MOBBIIIEHHOMN /10301 1ia. O1HaKo, 3Ta TEXHOJIO-
TSl IMEET TAK)KE CYLIECTBEHHBIN HEJOCTATOK: MpeIBapUTEIbHAs (PU3UKO-XUMUYE-
CKasi OUMCTKA C BBEJICHUEM KOATYJISTHTOB YBEJIMUMBAET SKCILTyaTALIMOHHBIE 3aTPATHI
Y IPUBOJMT K 3arpS3HEHMIO OCAIKOB YKEJIE30M WM AFOMUHUEM, YTO JIETIAET HEBO3-
MO>KHBIM MX YTHJIM3ALIUIO B KAUECTBE IIEHHBIX OPTaHUYECKUX YIAOOPECHUM.

JInst ycTpaHeHMsI YKa3aHHOTO HEJOCTATKa B TEXHOJIOTMYECKOM cxeme bX-
DEAMOX mpemnaraerca 3aMEHUTh MNPEABAPUTEIBbHYIO (DU3UKO-XUMUYECKYIO
OYUCTKY OMOJIOTUYECKON OYMCTKOM MEPBOM CTYTIEHU C TEXHOJOTHEH yITyUIIIEeHHOTO
ouonornyeckoro ynanenust pocdopa. ITo Mo3BOJUT HE TOTBKO CHUZUTH 10 TpeOy-
embIx 3HaueHni cooTHomeHrne XITK/N B 6p1ToBeIX CB, HO 1 MakcuMabHO ¢ dek-
TUBHO yAaisITh (hocop OMOIOTHYEeCKUM CIOCOOOM, a TaKkKe MOJIydaTh He3arpss-
HEHHbIE OCAJIKU, IPUTOJIHBIC /1711 YTUIIM3AIMK B KauecTBe y100peHuii. Takum oOpa-
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30M, B TEXHOJIOTUIECKON CXeMe OYMCTHOM CTaHITNU O0BEIUHSIOTCS. HAMTYIITUE J0-
ctymHbie TexHonorun ounctku CB ot azota u docdopa. [IpuHnunuanpHas cxema
OUYMCTHOM CTaHIUU C MIpearaéMoil TEXHOJIOTUEN MPECTaBlIEHA Ha PUCYHKE 1.

109 — ({0

Puc. 1. Ilpunyunuanvnas cxema ouucmuou cmanyuu oOvimoswvix CB
¢ NpUMEeHeHUueM MexHOI02UU YIYUUEHHO20 OUoL0uYecKo2o yoaieHus gocgopa
u mexuonocuu DEAMOX:
1 — 610k 2pybOoIl MexanuuecKkol ouucmKuy, 2 — ycpeoHumens, 3 — OUOpeakmop nepeotl CmyneHu,
3.1 — anaspoduas 30na; 3.2 — aspobHas 30ua; 3.3 — MOHKOCAOUHBLU UTOOMOETUMEb,
4 — emopuuHbIli OMCMOUHUK NEPBOLL CMYNeHU, 5 — OUOpeaKmop 6MopoL CMyneHu ¢ 3a2py3Koll;
5.1 — anoxcuonas souna (npoyecc DEAMOX); 5.2 — aspobnas 3ona (numpughuxamop),
6 — 6MOPUYHBIL OMCMOUHUK 8MOPOU CIMYNEHU; 7 — COOPYHCEHUSI O00UUCKU,
8 — bnok obeszapadicusanus; 9 — 010K MexaHuueckou 00pabomxu u30bIMOYHO20 ULd,
10 — n/cm. punompama; 11 — xomnpeccopuas, 12 — naxonumens omopocos;
13 — naxonumens necxa, 14 — svicyuwennwiii ocaook, K1 — ucxoonwvie CB;
K2 — ouuwennvie CB; K3 — yupkyaupyrowuii akmuensiti un (A1) nepsoti cmynenu;
K4 — uzovimounviti AU nepsoii cmynenu, K5 — yupxyaupyrowuii AU emopoii cmynenu,
K6 — numpammnouii peyurn,; K7 — uzovimounsiti AU 2-ii cmynenu; K8 — punempam;
AO — 6030yx0600, C — pacmeop NaHCOj3

buopeakTop mepBoil cTyneHHM paccuuTbiBaeTcsi Ha CHUXKEHUE DBIIKom
¢ 400...200 mrOy/n o 40...50 MrOy/n. Ilpouecc nmpoBoAUTCS 10 HaYaIa HUTPH-
dbukanuu. buopeakTop nepBoi CTYIIEHU COCTOUT U3 aHA3POOHON U a3pOOHOM 30H
€O CBOOOJTHOIIIABAIOIIMM aKTUBHBIM WiioM (AW). B pesynbrate nupkyssiun AW
MEXTy aHaPPOOHOM 1 a3poOHOM 30HaAMH B HEM pa3BUBaIOTCs (pochaTakkyMyIupy-
folMe 0aKTepru, KOTOpble HAKATUIMBAIOT B TPU paza Oosblie Gochopa, uem oObIy-
Helii AWM. Ypanenue dochaToB NporMCXOAUT BMECTE C yIaJ€HUEM H30BITOUHOTO
AMN. YCcTpoiCTBO OTIENBHON MIOBOM CUCTEMBI 1-i CTYIIEHU NO3BOJISIET IOBBICUTH
Harpy3Ky Ha Ui B Hell MakcuManbHO, 10 3HadeHui 800...900 MrbIIK; /(T cyT).
[Tpupoct wia yBenmuntcs npu 3tom 1o 0,75...0,8 /tbIIK,y, 6marogaps gemy
o0ecrieynBaeTCs MakCUMallbHO BO3MOXHOE Omojiormueckoe ynaneHue (ocdopa
BMECTE C U30BITKOM HJIa, YETO HEBO3MOKHO OBLIIO OBl TOCTUYb TP UCTIOIb30BaHUU
OJTHOM WJIOBOM CHCTEMBI IIPH COBMECTHOM yIajieHUH a3oTa u gocdopa.

B GuopeakTope BTOpOH CTyIIEHU BBIACIAETCS aHOKCHUJIHASA 30HA M a3poOHas
30Ha (HUTpudukatop). B oboux 30HaX pazmeniaroTcs HaCaaKu JJIs IpUKpere-
HUS aKTUBHOW MUKPOQIOPHI (BUI 3arpy3KH ONpeIesseTcss 0 TEXHUUYECKUM Xa-
paktepuctukam). CB mocTynaroT cHavajla B aHOKCHJIHAsl 30HY, B KOTOPYIO Mepe-
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KauyMBaEeTCs UJIOBAsi CMECh U3 KOHIIAa HUTpUudukaTopa. B aHokcHIHOM 30HE MpO-
TEKaeT MPOIIECC YaCTUYHON JIEHUTpU(PHUKAIIMK U aHaMMOKC. B 3Toif 30He Takxke
YCTaHABIMBAETCSl CUCTEMa KPYMHOIY3bIPUYaTOl aspaiiuu, obecreynBaronias mne-
peMelMBaHue CBOOOJHOIIABAIOIEH OMOMAacChl MPU MUHUMAJIbHON KOHLIEHTpPA-
uu O, (mo 0,3 mrOy/n). [lepen anokcuanHoi 30H0N B CB mpu HEOOXOIUMOCTH
noJjiaeTcst pacTBop coabl. M3 aHokcuaHoM 30HbI CB nocTynaroT B a3po0HY0 30HY
Y Jlajie€ BO BTOPUYHBIA OTCTOWHUK.

B 3aBucumoctu ot TpeOyeMol CTENEHN OYUCTKU OJOUPAIOTCS COOPYIKEHUS
i joourctkr CB u coopyxkenust s ux o0e33apaxuBaHusl.

N36siTounbIii AW miepBOi M BTOPOU CTyINeHeH nmoaaeTcs: B 00K 00paboTKH
OCaJKOB, TJI€ TPOUCXOJUT €TI0 YINIOTHEHUE HA JIEHTOUYHBIX CTYCTUTEISAX, MEXaHU-
yeckoe 00€3BOKMBAHUE U TepMHUUYECKas CyliKa. BhICYIIEHHBIN OCaJ0K MOJHO-
CThIO 00€3BPEXKEH U TOTOB K UCIOJIB30BAaHUIO B KAYECTBE OPraHMYECKOro yJI00-
pEHUS, B TOM YHCIIE UI CEIbCKOXO03IMCTBEHHBIX KyIbTyp. Ha ouncTHBIX coopy-
KEHUSIX HEOOJBIION MPON3BOAUTEIFHOCTH TEPMUYECKAs CYIIIKa MOXKET OBITh 3a-
MEHEHa KOMIIOCTUPOBAHUEM WJIM BEPMHUKOMIIOCTUPOBAHUEM.
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YK 628.1

IIYTHU NIOBBIINEHUA DPPEKTUBHOCTH
CUCTEM BOJOCHABXEHUSA KOTEJIbBHBIX

H. I'. Hacoukuna, E. A. @ecvkosa, I1. I'. bepesa, B. C. 3adypoaes
Honbacckas nayuonanvHasa akademuss Cmpoumenbcmea U apXumeKmypol
(e. Maxeesxa, /loneykas Hapoonasa Pecnybonuka, Poccus)

B nanHO# cTatbe aBTOpaMH pPacCMOTPEHBI OCHOBHBIE ITYTH MOBBIIIEHUS 3 (HEKTUBHOCTH CH-
CTeM BOJIOCHA0XEHUSI KOTENbHBIX, a TAKKE MpPEJCTaBlIeH aHaIU3 (PAKTOPOB, BIMAIOUIMX Ha
HAJIGKHOCTh CHCTEM BOJIOCHA0XCHHMsI, UX OTKAa30B, YCJIOBHM pabOThI M DHEPronoTpeOIeHUsI.
[IpuBenena cTpykTypa U Kiaccuukaiys 3aJanuil HaaeskHocTH cucteM. [Ipemioxkena cucrema
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BOJIOCHA0KEHHSI C MaJION 3HEPrOeMKOCTBIO JJIs1 KOTeNbHBIX. Mcclie1oBaHus MOKa3bIBAIOT, YTO B

pe3ynbTare 1eJICHAIPABIEHHOT O YIIPABJICHHUS €10 YIAeTCs COKPATUTh OTEPH BOABI U UCIIOIb30-

BaTh TEXHOJIOIMUYECKHUM pe3epB 7151 MOJEPHU3ALMY C YUETOM PEKYTIEPALUY TEIIA CTOYHOM BOJBI.
Knroueswvie cnoea: komenvnas, 6000n0020moeKa, cucmema 6000CHA0I’CEHUsS, NOMeEPU.

In this article, the authors consider the main ways to improve the efficiency of water supply
systems for boiler houses, and also present an analysis of the factors affecting the reliability of
water supply systems, their failures, operating conditions and energy consumption. The struc-
ture and classification of tasks for the reliability of water supply systems is given. A water
supply system with low energy consumption for boiler houses is proposed. Studies show that
as a result of targeted system management, it is possible to reduce water losses and use the
technological reserve for upgrading systems, taking into account wastewater heat recovery.

Keywords: boiler room, water treatment, water supply system, losses.

BonbmHCcTBO MasbIX KOTeIbHBIX B JloHenkoit Hapoanoit Peciybnuke (JIHP)
HE SIBJIAIOTCS Pa3BA3aHHBIMU 110 OTACJIbHBIM YPOBHSIM, UTO PUBOJUT K MOHUMKE-
HUIO HAASKHOCTH, dP(HEKTUBHOCTH MX (PYHKIMOHUPOBAHUS U 3HAUYUTEIHHOU
CJIOKHOCTH peajn3alii yIpaBiIeHUs BOJOCHAOKEHUEM.

[Ipy mpoeKTHpOBaHUM CUCTEM BOJOCHAOXKEHHS KOTEJIbHBIX HEOO0XOAMMO
YUUTBIBATh pelibe) MECTHOCTH, TpeOOBaHUsI OTPEOUTENEH, KaUeCTBO BOJIbI U Ta-
pUdBI Ha TpeCTaBIIeMble KOMMYHAJIbHBIE YCIyrd. Maible 00BeKTHI (cena, mo-
CEJIKHU, TAHCHOHATHI U JIp.) CTPAJal0T OT MEHBLIETrO MOTEHUIHAA ISl SKOHOMUHU.
VY nenbHbIE ¥ 3KCIUTyaTallMOHHBIE PACXO/Abl B MAJIbIX HACEJIEHHBIX MYHKTAX MPHU-
omusutenbHo Ha S0—-100 % BeImIe, ueM B Oosbiux roponaax [4]. B To ke Bpems
CIIOCOOHOCTh OIUTAYMBATh YCIIYTH 3HAYUTENBHO HUKE M3-3a HU3KUX JOXOJ0B Ha
NyIly HAaceleHus. DTO MPUBOJUT K TOMY, YTO 3KCIUTyaTallMOHHBIE PACXO/bl MO-
T'yT 3HaYUTEIBHO MPEBBIIIATH J0X0/IbI OT OCHOBHOM AesTeNbHOCTU. B pe3ynpTaTe
TaKou cuTyauuu B ropoaax ¢ HacenenueM MmeHee 100 000 genoBek aBapuitHOCTh
KOMMYHaJIbHBIX CUCTEM YacTO BbIlIE, yeM B OoJbliux ropogax. Kpome toro, B
MaJjbIX Topojax Ko3(p(UIHMEHTbl aBapUHHOCTH PACTYT HAMHOIO OBICTpEE, UTO
MPUBOJIUT K YCKOPEHHOMY U3HOCY HH(DPACTPYKTYpHI [6, 7].

C uenbio BU3yallM3alluy yHpPaBICHUS CUCTEMaMU BOJOCHA0KEHUSI U COKpa-
LIICHUS 3aTPaT B CUCTEMAaX OTOIUIEHUS MPEIIaraeTcsi BHEAPSTh 30HUPOBAHUE TEP-
PUTOPHI U PEKYNEPALMIO TEIUIA CTOKOB JUISl HY X[ KOTEJIbHbIX.

B kadecTBe 00beKTa MCCaeA0BAaHNN ObLIT BEIOpaH kBapTai 76 (puc. 1). Llensro
HNUIOTHOTO IMPOEKTA SIBJISETCS BHEAPEHUE CHCTEMBI YIPABJIEHUS BOJOCHAOXKe-
HUEM U SHEPronoTpeOIeHUEeM Ha MECTHOM KOTEIbHOW CO CHM)KEHHEM INOTEPh
BOJIbl, JIEKTPO’HEPTUH, A TAK)KE IOCTOSHHBII KOHTPOJIb 32 MTOauel U noTpedJe-
HUEM BOJHBIX pecypcoB. [[s onpeneneHus, U3MEPEHUSI U COKPAILEHUS MTOTEPh
MCITOJI30BAIMCh AKCIIEPUMEHTAIIbHBIE 30HbI. OCHOBHBIM, TIPH ONPEIEICHUH Mac-
CHUBA, SIBJIIETCA YCIOBHUE COAEPKAHUS TEPPUTOPHUEN BCEX TUIIOB MOTPEOUTENEH;
9TOOBI B HEH ObLT BHICOKHI YPOBEHb HEOITAYEHHOM BOJIBI U TEILIA.

[TpuGopsl ydera moaOWpalivCh TOYHO MO PACXOAY M PACCUUTHIBAIUCH HA
cCpeliHee, MaKCUMaIbHOE U MUHUMAJIbHOE TIOTPEOJICHHE.
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Puc. 1. Cxema xeapmana 76

B cBsI31 ¢ nponuiorogHUMH NOTEPSIMUA BOJIbI, KOTOPbIE cocTaBiisuid 36 %, Oblia
MOCTABJIEHA 33/1a4a 3HAYUTEIBHO CHU3WUTH YTEUKHU. JKHIIOM MacCuB IPE/ICTaBICH
MHOTO3Ta)XKHOM 3acTpoiikoil. Boio- u TerocHabxeHne OCyecTBIsIeTCS OT MECT-
HOM KOTenbHOU. PaHee KOHTPOJIb 1Toauu BOJBI B CETU KBapTaJla POU3BOIUIICS I10
npubopam yueta (kiacca B), ycTaHOBIEHHBIM B KOTEJILHOU U MO/IBAIaX >KUJIBIX J0-
MoB. brlta BeIOpaHa cuctema c nepeaayeii JaHHbIx B IHTEpHET, a nanee B cucteMy
KOHTPOJISI MATEMaTHYECKOW U CTAaTUCTUYECKOM 00PadOTKH JaHHKIX (pHC. 2).
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RPU213

® °c0om 6 3 Z
Puc. 2. Cxema obpabomxu danHwvlx

B xone skcnepruMeHTOB ObLIO MPEASIOKEHO MPOU3BECTH 30HUPOBAHUE KBAp-
Tajga B 3aBUCHUMOCTH OT HEOOXOAMMOTO JaBJICHUS U YCTAHOBUTH «yMHBIC» CUET-
yuKy. Bce 3TO MO3BOMMIIO ONEpPaTUBHO YMHPABIATH BOJAONOTPEOICHUEM, TETLIO-
CHa0XeHUEM U pearupoBaTh Ha YTEUKH, BOSHUKAIOIINE Ha HAPY>KHBIX CETAX, BO
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BHYTPHUIOMOBBIX CHCTEMax WM B pe3yjbTaTe XuileHus BoJbl. Co3manHas 0asza
noTpeduTesei mo3Bonia pacCYUTaTh HOUHOM MUHUMYM BOJIOTIOTPEOICHHUS, KO-
TOPBIN CTaJl MHAMKATOPOM yTe4eK B JaHHOM 30HE. [lo pesynpTaTam mccienona-
HUM 3koHOMUSI cocTaBmiia 20 % OT 001Iero exeMecIYHOT0 0Obema MOTpeOIeHUSI.
[ToTepu B KBapTae Mocjiae BHEAPEHUS MPOEKTA CHUZWINCH 110 15 %.

O1eHOYHBIH CTIOCO0 pacyera yIeNIbHOTO BOJIO- U TEIJIONOTPEOICHHS ABIISIETCS
B METOJIMYECKOM CMBICIIC HECOBEPIIICHHBIM, TI0O3TOMY PACUETHBIE BEJTMUUHBI Y/IEITb-
HOT'O OTPEOJICHUS 3HAYUTEILHO OTIIMYAI0TCA OT (hakTuieckux [3].

3ajaun palMOHAJIBHOM 3KCIUTyaTallud M Pa3BUTHUS CHCTEM BOJO- U TEIIO-
CHa0XEHUS CYIIECTBEHHO YIPOIIAIOTCS, €CIM U3 OOIIEH CeTH MOKHO BBIICTUTD
1100011 OTIENBHBIN YpoBeHb. JlocThraeTcs 3To mMyTeM pa3BsI3KH CYIECTBYIOIIUX
YPOBHEM Uepe3 pa3IudHble PEryJIUPYIOLIUE JIEMEHTHI.

B cBs3u ¢ nepebosiMu B 1oJ1aye BOJABI MIPEAJIOKEHO TPUMEHEHUE JOTOIHU-
TEJbHBIX UCTOUYHUKOB (TIOJ3€MHBIX BOJ U HAKOIUTEIBHBIX PE3EPBYapOB).

[Ipoananu3upoBaHa BO3MOKHOCTb UCIIOJIb30BaHUS PE3EPBYapPOB IBYX THIIOB.
[epBrIit THI — pe3epByapshl, pacrojaraeéMble Ha JOCTATOYHO BHICOKMX OTMETKAaX.
OHM TakXe MOTYT CIYXHUTh HAOPHBIMU (aKTHUBHBIMH) €MKOCTSIMHU, aHAJIOTHY-
HBIMU BOJIOHAIOPHBIM OalIHSIM, TaK KaK IIPU OJHOU U TOU K€ BMECTUMOCTH pe-
3epByap BcCerja 3HAUYMTENbHO AelieBie OamHu. HanopHeIM €MKOCTAM ClenyeT
OT/IaBaTh MPEANOYTEHUE U YCTPAUBATh B BUJIE «HATOPHBIX» PE3EPBYapOB BE3/IE,
I7Ie 3TO MO3BOJISIET pelibe) MECTHOCTH, C YUETOM TOT'O, YTO OHHM HE OYyIyT Mpej-
CTaBJISITh YTpo3y NJisi 6e30macHOCTH HaceneHus [S].

BTopbeiM TUTIOM pe3epByapoB SIBJISIIOTCS O€3HANOPHBIE (TACCUBHBIE) — pPery-
JUPYIOIINE EMKOCTH.

HenpsiMbIM CBHIIETEIBCTBOM HEKOTOPOM HEONPENEICHHOCTH KPUTEPUEB
YAEIBHOIO MOTPEOJICHUsI MOKHO Ha3BaTh €r0 aHAJIW3, MOKAa3bIBAIOIIMI BechbMa
OOJIBIIION AMana3oH KoJieOaHUil TP TOBOJBLHO MPUOIM3UTEIIBHBIX pacyeTax.

YTouHEeHHUE CTPYKTYpbl BOJO- U TEIUIONOTPEOIEHUS MO3BOJISIET OOHAPYKUTh
pe3epB — TEOPETUUECKYIO BEJTMUUHY, OTIPEACIIAEMYIO KaK pa3HUILy MeX1y (pakTu-
YECKUM U UJIealibHBIM NoTpeOieHueM. it moaHo# peanusaiuu pe3epBa Heo0xo-
JUMO CO3/IaHHE UACATHHBIX YCIOBHIA B CUCTEME, UTO TPEOYyeT 3HAUUTEIIHHBIX Ma-
TE€pUAIBHBIX PACXO0B, a HA CYIIECTBYIOIIEM TEXHUYECKOM YPOBHE HEBO3MOKHO.
OnHako 3TO HE CHM)KAET BAXKHOCTHU €r0 ONpeieNIeHus, TOCKOJIBbKY pe3epB M03BO-
JsieT OOHAPYKUTh BO3MOXKHOCTH SKOHOMUU BOJBI IIPHU JICHCTBUU Ha pa3HbIE dJie-
MEHTBI CUCTEM U OMPEIEIUTh CTpAaTEruio 00pbObI ¢ moTepsmMu [2].

TakuM oOpa3om, IpeJIoKEHHAs! CUCTEMA YIIPABJIEHHsI BOJOCHA0KEHUEM KO-
TENbHOM NPEIyCMATPUBAET 30HUPOBAHUE TEPPUTOPUMN, BBISIBICHUE pPEATHHBIX
HOPM MOTPEOJICHUS, YUET UCIIOJIb30BAHUS C TOMOIIbIO «YMHBIX» CUETYMKOB. [1u-
JIOTHBIE HCCIIEOBAHMS TMOKA3bIBAIOT, YTO B PE3YJIbTAaTE LEJICHAIIPABICHHOIO
yIOPaBJICHUSI CUCTEMOW YJAaeTCs COKpPaTHTh MOTEPU BOJBI (B paMKax MPOEKTa —
Ha 20 %) U NpUMEHSTh TEXHOJIOTMYECKUN pe3epB AJIi MOJACPHUBALUU CUCTEM
C YYETOM PEKyIepanuu Terjia CTOYHON BOJIBI.
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YAK 691.12

CTPYKTYPA U COCTAB KVIETOYHBIX CTEHOK
MOJUO®UIINPOBAHHOI'O PACTUTEJIBHOI'O CbhIPHA

M. Cooomon, . B. Cmenuna
Hayuonanvnulii uccneoosamenvckutl
Mockosckuti 20cyoapcmeeHHbItl CMPOUMEIbHBIU YHUBEPCUNEN
(2. Mocxkesa, Poccus)

B nensx panuoHanbHOrO UCHOIB30BaHUS IPUPOIHBIX PECYPCOB U 00ECIIEUEHUS IKOIOTH-
YecKoi 0€30IacHOCTH PEerrHoHaIbHBIX arpo’KOCHCTEM B paboTe MpeajiaraeTcs MCIob30BaTh
MHBa3UBHBIN BUJ OopiieBrka COCHOBCKOTO JUIsSl CO3/IaHUS KOMIIO3UTHBIX MaTepUalioB Ha €ro
ocHoBe. J{J1s1 MOBBIIEHUSI OMOCTOMKOCTH PACTUTEIBHOTO ChIPhs OCYIIECTBISUIOCH MOIUDULIN-
pOBaHMe MOAJIOKKH COCTABOM Ha OCHOBE BOAOPACTBOPUMOTr0 0Opa30THOTO coequHeHus. B pe-
3yJbTaTe MOIU(MUIIMPOBAHUS YCTAHOBIJICHBI CYIIECTBEHHBIC H3MEHEHHS B COCTABE H CTPYKTYpe
JUTHO-YTJIEBOJAHOTO KOMIUIEKCA KJIIETOUYHBIX CTCHOK.

Knwoueswie cnosa: pacmumenvhoe cvlpve, MOOUYUYUpo8aHue, bOpa3omuoe coeouHeHue,
KAeMmOoYHble CMEHKU, TUSHO-)2N1eB00HbIU KOMNIIEKC, CMPYKMYPA.

In order to rationally use natural resources andensure the ensure the environmental safety
of regional agro-ecosystems in the work, it is proposed to use invasive species of Sosnovsky's
hogweed to create composite materials based on them. To increase the biostability of plant raw
materials, the modification of the substrate with a composition based on a water-soluble bora-
zotan compound was carried out. As a result of modification, significant changes in the com-
position and structure of the ligno-carbohydrate complex of cell walls were established.

Keywords: plant raw material, modification, borazote compound, cell walls, ligno-carbo-
hydrate complex, structure.

Pacrymas 06ecioKOEHHOCTD MO MOBOAY YBEJIMUEHUS BBIOPOCOB YTIAEKUCIOTO
rasa noOyauiaa MUPOBBIX JIMAEPOB NPEANPUHATh YCWINS 10 NPEIOTBPALICHUIO
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KaTacTpOpUUYECKUX MPOSBICHUN U3MEHEHUs KJIMMAaTa U IJ100aNIbHOTO MOTEIIe-
HUS. JTO 00yCIaBIMBaeT MOBBIIMICHHBIN HHTEPEC K CTPOUTEIHHBIM MaTepHaIam
Ha pacTuTeNbHOM ocHOBE [ 1, 2]. B pabote [3] ObLIM npe/10KeHbl METOIBI M CPE/I-
CTBa YyJIy4IlIEHUs KauyecTBa KEPAMUUYECKOr0 KUpIIMYa Ha OCHOBE MOJIOTON pHUCO-
BOM COJIOMBI B Ka4eCTBE JOOABKH B IIIMHSAHYIO MACCY, YTO MO3BOJIMIIO NOJYYHTh
00pa3Ipl ¢ JIyYIIMMH MEXaHHYECKIMHU CBOMCTBAMU.

B cratbe [4] moka3aHO MCIOJIb30BAHUE PUCOBOM MIETYXH MPHU U3TOTOBICHUU
oeroHa. B cratee [5] mpeacTaBieH KOHOIUISTHO-U3BECTKOBBIA KOMIIO3UT, COCTOSI-
IIMI U3 BOJbI, KOHOIUISTHOM CTPY>KKH, U3BECTH U APYTUX T00ABOK il JajibHEH-
HIET0 yIy4lieHus: ero cBOMCTB. [lyTeM cMenmBaHus U MPeCcCOBaHUS KOMITIOHEHTOB
MOJTy4aeTcsl JIETKUN 1 JOCTATOYHO MPOYHBIA MaTepHal, CTPYKTypa KOTOPOro Mo3-
BOJISIET BO3BECTH MOJHOIIEHHYIO CTEHY [6, 7]. KOHOTUISIHO-U3BECTKOBBIN KOMIIO3UT
MO>KHO TaK€e UCIOJIb30BATh ISl IPOU3BOICTBA HATIOJIBHOW TUTUTKY WJIA U30JISILTUN
KPBIII U MOTOJIKOB. OH UMEET 0YeHb HU3KYIO HECYIIYIO CITOCOOHOCTH [8].

ABTOpHI [9] cMoriiu pa3paboTaTh HOBBIM TEPMOIUIACTUYHBIN MaTepuan 0e3
HePTEXMMUYECKOW MaTpHUIIbl U3 PACTUTEIBHBIX OTXOJOB, B JAHHOM CJydae U3
npeBecuHbl ay0a. PekoMeHmyeMblid MOAX0A — XUMUYecKas 00paboTka JpeBe-
CUHBI, TOUHEE, dTepU(UKAIIHS C TTOMOIILI0 OKTaHOWIIXJIopuaa. Haubomnee Giaro-
MPUSATHBIC YCJIOBUS KCIUTyaTallUd TMPUBEJIM K YBEJIMYEHUIO Beca JIPEBECUHBI
Ha 87 % u coaepxkanuto dpupa Ha 60 %.

B pabote aBTopa [10] npeacTaBieHbl pa3InyHble METOIbl MOIU(MUKAITUHN pac-
TUTEJIBHBIX BOJIOKOH. BrIcymienHas wim ToppeduiinpoBanHas JpeBeCUHa M03BO-
JSI€T MOJYYUTh JpeBecHO-1IeMeHTHbIN KoMno3uT (LK) ¢ yiaydieHHpIMU Mexa-
HUYECKUMHU CBOMCTBaMH. 00pabOTKa MOBEPXHOCTH PACTUTEIBHBIX BOJIOKOH. XU-
MU4ecKkast 00padoTKa sBisgeTcs Hanbosee n3y4eHHor B Mupe. OCyIecTBIICH Bbl-
OOp MOJUMEPHBIX U CMEIIAHHBIX T00ABOK, CIOCOOCTBYIONINX YIYUIICHUIO TTOKa-
3ateneil GU3MKO-MEeXaHUUEeCKUX CBOMCTB Jierkoro 6etona [11].

ABTOpBI cTaThu [12] ycTaHOBWIM, YTO MPU KapOOKCUMETHIIMPOBAHUN PACTH-
TEBHOTO CBIPhSl U 00pabOTKe ero (HOpMaTTbACTUIOM aKTUBU3UPYETCS PEAKITUOH-
Hasi CIOCOOHOCTh KOMITOHEHTOB ChIPbs, YTO MOBBIMAET 3P(PHEKTUBHOCTH €r0 UC-
noJsib30BaHus. B pabore [13] ObUIO yCTaHOBIICHO, UTO MJIMTHBIE MaTepHUAJIbl Ha OC-
HOBE PACTUTENIBHOTO CHIPbs (COJOMBI 3JIAKOBBIX, IIETyXHU OBCA, MOJICOTHEYHHKA,
3€JIEHU XBOMHBIX KYJIBTYpP), MOJAU(MUIIMPOBAHHBIE B3PHIBHBIM THAPOIU30M (ITO/-
BEPrHYTHIE BO3JICHCTBUIO HACHIIICHHOTO Tapa noj aasienuem 1,01-2,03 Mlla
B TeueHue 10 MuH), HE MOAXOAAT JJIsl TPAAUIIMOHHO U3rOTaBIIMBAEMBIX ILIUT C pa3-
JUYHBIMU OCHOBHBIMU CBOMCTBAMH.

B nameit paboTe Mbl MCIIOJIB30BAIM MECTHOE PACTUTEIBHOE ChIPbE — CTEOIH
oopmieBuka CocHoBckoro (BC), kotopble ObUIM MpPEIBAPUTETBLHO OYUILIEHBI OT
IIPUMECEU, U3MENBYEHBI A0 pa3Mepa 4acThl] -5 MM, BBICYIIIEHBI Ha BO3YyXE 10
MOCTOSTHHOW MacChl W MOAU(MUIIMPOBAHB MOIU(PHUKATOPOM MOHOAITAHOJA-
MuH(N—B)-tpuruapokcudopara (MOATI'B) (ucnonb3oBancs 30%-i1 BOIHBIIM
pactBop, pH = 9). Moauduxanus npoBoauiack mpu KOMHATHON TemIepaType
METOJIOM MOTPYKEHUS TPU NOCTOSTHHOM MEPEMENTUBAHNH B TEUCHUE TPEX YaCOB.
3arteM cbipbe ObLIO OTHUIBLTPOBAHO, IKCTPATUPOBAHO M BBHICYIIEHO Ha BO3JyXE
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110 TOCTOAHHOM Macchl. [Ipeasinymue uccnenosanus [ 14, 15] nokaszanu, 4to mMo-
Tu(UIMPOBAHHBIE TAKUM 00pa30M 00pasilbl CTAHOBSITCS YCTOMYUBBIMUA K POCTY
IJIECHEBBIX TprOOB. PacTuTenbHBIH MaTepuan CTAaHOBUTCS OMOCTOWKUM, U U3
HEro MOKHO CO3/1aBaTh KOMIIO3UTHBIE IJIUTHBIE MATEPUAJIBI.

CocTaB KOMIIOHEHTOB PAaCTUTEIHHOTO CBHIPbS O W TOCie MoauduKanuu
ompezaesnscs ciaeayoumm oopazom. CoaepxaHue HETI0I03bl yCTaHABINBAIOCH
HUTPOCIIUPTOBBIM MeTo1oM 110 Kropmnepy u Xoddepy; conepkaHue JIUTHUHA —
MetoaoM Knacona ¢ ucnosibzoBanueM 72 % cepHOM KUCIOThI; KOJIMYECTBO FEMU-
IEJUTIOJIO3 aHATM3UPOBAIOCH MyTeM 00paboTku 2 %-i COMSHON KHCIOTOM C TIO-
CIIeIyIONTUM ocaxacHueM Gypdypaia, moIydeHHOTO OpOMHUI-OpOMATHBIM METO-
nom. Kpome Toro, onpenensinock couepkaHue SKCTPAKTUBHBIX BEIIECTB, PACTBO-
PUMBIX B OpraHU4ecKuXx pactBoputensix. Jlamee Mmukpodororpaduu Moauduim-
POBAaHHOTO W HEMOAM(PHUITMPOBAHHOTO OOPA3IOB OBUIA TOYYCHBI C ITOMOIIBIO
pacTpoBOro 3MEKTpOoHHOro MuKkpockomna JSM-6510LVJEOL.

Pe3ynbrathl aHanm3a CTpyKTyp M COCTaBa PaACTUTEIBHOIO CBIPBS JI0 U MOCIe
MOAU(UKAIAH TTPEACTABICHBI B TAOIHIIC.

Tabnuma
KoMnoHeHTHBII cOCTaB KJIETOYHbIX cTeHOK OopmeBuka CocHoBckoro (bC)
u moaupunuposanHoro bC (bCm), B % mo macce

HNcrounuk | Iemnroso3sa, JIuraun, % I'emune/ 11010361, | IKCTPAKTUBHbIE
ChIpbs % % BellecTBa, %
bC 60,19 24,00 (24,00*) 6,80 7,27
bCm 61,27 22,00 (8,00%) 7,80 8,00

Ilpumeuanue: * conepaHue JUTHUHA TOCJIE SKCTPAKIIUN OPraHUYECKUMH PACTBOPUTEIISIMH.

JIMrHOLIEIUTIOIO3HBIE BOJIOKHA COCTOSIT U3 CETH MaKPOMOJIEKYJISIPHBIX COEIU-
HEHUI, OCHOBHBIMU U3 KOTOPBIX SIBJISIFOTCS LIEJII003a, JIMTHUHBI, T€MULIEIUTIO-
J103bl ¥ SKCTPAKTUBHBIE CYyOCTPATHI.

CornacHo pe3ynbTaraM, IPUBEICHHBIM B Ta0JIMLE, CYIIECTBYIOT 3HAYUTEIb-
HBIC PA3IMYHUs B COCTABE KOMIIOHEHTOB. DTO OCOOEHHO OTPa)KaeTcs Ha CoIeprKa-
HUU JIMTHUHA U TEMUIEIUTI0N03. B JTaHHOM HCCIIEOBaHUM JIMTHUH ONPEIEISUIH
J10 DKCTPAKIUU OPraHUYECKUMHU PacTBOPUTEISAMHU U nocie. Cieyer OTMETUTD,
YTO PE3yJbTAT SKCIEPUMEHTA MTOKA3aJl, YTO NOCIIE IKCTPAKLIUU COIEPHKAHUE JIUT-
HUHA B MOAM(DHUIIMPOBAHHBIX 00pa3liax CUIBHO CHMXKAETCA. ITO MOXKHO OOBsC-
HUTb TEM, UTO IIETOYHON MOIU(UKATOP BBI3BIBAECT pa3pyLICHUE MAKPOMOJIEKYJ
JUTHUHA, KOTOPBIE MTPU ONPEIEIIEHUH J10 SKCTPaKIUU 00pa3yroT TOHKUE HEPUIIb-
TPOBaHHBIE CMOJIONOAOOHBIE MPOAYKTbl — JUTHUH KiaccoHa B KoJaudecTBe
22,00 % mo macce. [Toce axcTpakimm MOAUGUITUPOBAHHBIX 00pa3IoB OOIbIIIAs
4acTh JIErPaJUpOBaHHBIX (PPAarMEHTOB JIUTHUHA yIaJseTCs U3 cocTaBa cyOcTpara,
1 Mbl 0OHapy>kuBaeM ToabKo 8,00 Mac. %, 4TO XOPOIIO COTJacyeTcs ¢ TaHHBIMU
HK-cniekTpoMeTpuu, NpeCTaBICHHBIMU B paHee OIyOJIMKOBaHHBIX padoTax [14,
15], B KOTOpBIX UMEIOTCS ApOMATUYECKHUE TUAPOKCHIIBI. Y UUTHIBAsI BEICOKYIO pe-
aKIMOHHYIO CIIOCOOHOCTh apOMATUYECKUX THAPOKCUIIOB B HU3KOMOJIEKYJISIPHOM
JUTHUHE TPABSHOIO ChIPbsl, MOXHO MPEANOJIOKHUTh, YTO MO 1EUCTBUEM MOJIU-
(duKaTOpa IPOUCXOIUI HE TOJBKO MPOLIECC JIErpalaliii, HO U 00pa30BaHUE HU3-
KOMOJIEKYJISIPHBIX 3(pUpOB.
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Ha pucynke npencraBieHsl MUKpodoTorpaguu MOAU(PUIIMPOBAHHBIX U HE-
MOIU(ULIMPOBAHHBIX OOpa3OB MpPH KOMHATHOW TeMIepaType Ha OCHOBE
MOBATI'b xonuentpauuu 30 %.

i

Puc. Muxpogomoepaguu moouguyuposarnnoco u KOHMPOILHO2O 0OPA3YOE
(veenuuenue ¢ 500 pa3z):
1.1 — 30%-1i cocmag mooughuxamopa; 1.2 — konmpons (Hemoouguyuposanmuwiii obpaseuy)

N3 dotorpadwuii BugHO, Kak MoauduUKaTop 0OpaMyIsieT BOJOKHA IEJUTIOI03bI
PaBHOMEPHBIM cJ10eM (puc. 1. 1.1) o cpaBHEHUIO ¢ HEMOIUIIMPOBAHHBIM 00pa3IOM
(puc. m. 1.2). Takum o6pazom, MOATT'B 3a cuer XuMUYECKOT0 B3aUMOACHCTBHSI C
KOMITOHEHTAMH JIMTHO-YTJIEBOJHOTO KOMIUIEKCA KJIETOUHBIX CTEHOK MEHSIET COCTAaB
MOJVIOKKH U YTJIOTHSIET €€, 3aHNMasi COOOM MEKKIIETOYHOE ITPOCTPAHCTBO.
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MOJAEJIUPOBAHUE INTPOLHECCOB OPI'AHU3AIINU
N ITPOBEAEHUSA PEMOHTA TPYBOIIPOBOJAHBIX CUCTEM

Hano @1, 3. A. Azanapoé’, O. M. Illuxynvckas’
! [Ilanoynckuii mpacnopmuwlii yHuéepcumem
(2. Lllanoyns, Kumaiickas Hapoouas Pecnybnuxa),
?Acmpaxanckuii 2ocyoapcmeennbiii
aApXumeKkmypHo-CmpoumenbHulil YHUGEPCUmem
(2. Acmpaxamns, Poccus)

[Toxa3zaHo cocTOsiHHME BOJOMPOBOIHBIX M KaHATU3AaLMOHHBIX cucTteM. O60CcHOBaHAa HEO0-
XOJUMOCTb X MOJepHU3auuu. [IpeasioxkeHo MpoMexXyTOUHOE pellleHUe TeKyIuX npolseM B
JaHHOM 00JaCTH Ha OCHOBE U (PPOBU3AIUH KIITUITHO-KOMMYHAJIBHOTO X03sicTBa. J[71s1 0Oec-
nevyeHrs HuGpoBU3aIMH MTPOLIECCOB OPraHU3alMU U MPOBEICHUSI PEMOHTA TPYOOIIPOBOTHBIX
cuUcTeM paspaboraHa (YHKIMOHAIbHAS MOJENh ITHX IMPOIECCOB, MPEJCTABICHHAsS KOH-
TEKCTHOM AMarpaMMoi, AuarpaMMoH ee IeKOMIIO3ULUU U JiepeBa y3i0B. [Ipumenenue paspa-
0OTaHHOW MOJIENH TMO3BOJIIET aHAM3UPOBATh U BBISBIATH Hambosee HedIPPEKTUBHBIE MPO-
I[ECCHl PEMOHTA TPYOOTPOBOIHBIX CUCTEM U MOJICPHU3UPOBATH UX.

Knrouesvle cnoea: mpyoonpogoonvle cucmembvl, YUGPOSU3AYUL HCUTUUHO-KOMMYHATLHO2O XO-
3AUCMBA, PEMOHM, PYHKYUOHATIbHASL MOOEb, NPOYECc, OUACPAMMA, OEKOMNO3UYUS, 0epPeso V3Il08.

Shows the condition of the water and sewerage systems. The need for their modernization is
justified. An intermediate solution to current problems in this area based on the digitalization of hous-
ing and communal services has been proposed. To ensure the digitalization of the processes of organ-
ization and repair of pipeline systems, a functional model of these processes has been developed,
represented by a contextual diagram, a diagram of its decomposition and a diagram of the node tree.
The use of the developed model allows you to analyze and identify the most inefficient processes for
organizing and carrying out repairs of pipeline systems and modernize them.

Keywords: pipeline systems, digitalization of housing and communal services, repair, func-
tional model, process, diagram, decomposition, node tree.

B sxunuiiHo-komMmyHanbHOM xo3siicTBe (ZKKX) TpyOonpoBoiHbIE CUCTEMBI SIB-
JISIFOTCSI OCHOBOM 00€CTIeueHusT HACEeJICHHSI BOJIOM, TETUIOM M OTBOISIT MHOTOYHCIICH-
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HbI€ CTOKU. VIX CTOMMOCTB B KOMMYHaIbHBIX cucTeMax coctasisieT 60—70 % ot cro-
UMOCTH CHCTEM BOJIO- U TEIUIOCHAOXKEHHS, BOAOOTBeACHU. DU3HUECKHii U3HOC
TpyOOIPOBOJIOB, COMTPOBOXKIAIOIIHICS TTOCTOSIHHBIMH TTOTEPSIMU BOJIbI U TETLIA, HE-
MIPEKPAIIAIOIIMMHUCS PEMOHTaMH, BO MHOToM 00ycioBui kpu3suc KKX [1].

CoBpeMeHHOE TEXHUYECKOE COCTOSIHHE TPyOorpoBomHbIx cucteM JKKX mo-
CTUIJIO KPUTUYECKOW OTMETKU. PUBNYECKUN U MOPATIbHBIA U3HOC CYIIECTBYIOIINX
TpyOOIPOBOJIOB BBIABUTAET HACTOSTENILHYIO HEOOXOJUMOCTh HA OCHOBE y4eTa OTe-
YECTBEHHOTO U 3apyO0E€KHOT'0 OTBITOB Pa3padoTaTh CTPATETHIO CO3/IaHUSI HOBOT'O T10-
KOJIEHUS TPyOOIPOBOJOB JUIS X HAIEAKHOM SKCILUTyaTalliy B TPETHEM ThICSUEIIETUN.

OpnHako, peleHne 3Toi NpoodIeMbl TPEOYET TOCTATOUYHO BPEMEHH, a TEKYIIIHE
NOTPEeOHOCTH HACEICHUS U MPEANPUITHI HEOOXO0IUMO pelIaTh B CYHIECTBYIOITUX
Ha TaHHBI MOMEHT YCJIOBHUSX, C UCIOJIB30BaHNEM UMEIOIIETOCS 000Dy I0BaHHS.

OU3NYECKU U3HOC CUCTEM PUBOJUT K YACTHIM aBapusAM, KOTOPbIE OTpHIIA-
TEJBHO CKa3bIBAIOTCS KaK Ha XKU3HEO0OECNEUEHMU HACEJICHUSI U OKpY’Karollen
NPUPOJIHOM cpenie [2], Tak U Ha 3koHOMUKe npeanpustui [1]. IlosTomy yxe ce-
TOJIHA HEOOXOAMMO MOBBIIATE 3PPEKTUBHOCTH U KauecTBO padoThl JKKX.

OpnHo M3 OCHOBHBIX MPOOJIEM, HETATUBHO BIUAIOMIMX Ha 3()PPEKTUBHOCTH
dbynkunonuposanus JKKX u kadecTBO MpeA0CTaBISIEMbIX HACEIEHUIO YCIIYT, SIB-
JSI€TCSL HEAOCTATOYHBIA YPOBEHb HHPOpMATU3aIMU U L poBu3anuu [3-5].

VYxke o4eBUAHO, YTO pa3pabOTKa M BHEIpPEHUE LU(POBBIX pelIEHUN B Aes-
TEIBHOCTh XO3SUCTBYIONUX CyOBeKkTOB chepnl JKKX peaibHO crmocoOHBI MOBHI-
cuTh 3G (HEKTUBHOCTH HYHKIIMOHUPOBAHUS OTPACIH [2].

B npaButenbcTBeHHOM npoekTe «CTpaTeruu pa3BUTUSL CTPOUTEIBHOTO KOM-
mekca u JKKX 1o 2030 roga» otmevaercs, uto «KKX ninaBHO npeBpaiaercs B
BBICOKOTEXHOJIOTHYHYIO c(hepy MesTeTbHOCTH, 0Jaroiaps HACBIIMIEHUIO 00bEK-
TOB KallMTaJIbHOI'O CTPOUTENHCTBA AaBTOMATU3UPOBAHHBIMU CUCTEMAMHU, TEXHOJIO-
TUSMH U 000PYIOBAaHUEM.

13.10.2022 roxa B HanimoHanbHOM HCCIIEIOBATEIbCKOM MOCKOBCKOM TOCY-
JApCTBEHHOM CTPOMUTEIILHOM YHHUBEpPCUTETE pouuio Beepoccniickoe Mexperuo-
HanpHOe coBemanue «l{udporoe KKX. Hopas undpacrpykrypa u obpaszona-
TelabHBIE MOJen». [ TaBHbINA Bompoc coBemanus: «KakoBel MaciitaObl mpume-
Henus B orpaciax KKX mudpoBbix, HHPOPMAIMOHHO-KOMMYHUKALMOHHBIX U
MHTEJUIEKTYaJIbHBIX TEXHOJOTUN U KAKOBBI UX MTOCJIEICTBUS JIJ1s1 pAOOTHUKOB, 3a-
HATBIX B 3TOH cdepe NeaTeTbHOCTH Y.

OCHOBHBIM BBIBOJIOM U3 BBILIEU3I0KEHHOTO ABIISETCS HEOOXOAMMOCTD IU(-
posuzarun JKKX asst nossliennst 3 PeKTUBHOCTU €ro ASITETbHOCTH.

[TockonbKy HanbosIee KPUTUYHBIM Ha TEKYIIU MOMEHT SIBJISIETCS COCTOSIHHE
TpyOONPOBOJHBIX CUCTEM, JTAHHOE MCCIIEJOBAHUWE HANPABJICHO HAa MOBBIIICHUE
3¢ (PEKTUBHOCTH TIPOIIECCOB OPTaHU3AINN UX PEMOHTA.

[Hudposusaius nporeccoB HEBO3MOKHA 0€3 MPeIBAPUTETFHOTO UX MOJICIIUPO-
BaHUS U MpoekTtupoBanus. [loaromy aBTOpamu pazpadoraHa (pyHKIIMOHAILHAS MO-
JIeJTb TPOLIECCOB OpraHU3allMyd U MPOBEIEHUS PEMOHTA TPYOOIIPOBOJHBIX CUCTEM,
MpE/ICTaBICHHAS JuarpaMMaMu: jepeBa y3ioB (puc. 1), KOHTEKCTHOU (puc. 2)
U €€ JCKOMIO3UIH (puc. 3).
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[Tpumenenue pazpaboTaHHON MOJENHU MO3BOJISIET AHATU3UPOBATH U BBISBIISTDH
Hanbosee HeaPEKTUBHBIE MTPOLIECCHl OPraHU3AIMH U IPOBEACHUS PEMOHTA TPY-
OONPOBOAHBIX CUCTEM M MOACPHUZUPOBATD UX.
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AHAJIUTUYECKUH OB30P
SHEPTETUUYECKUX XAPAKTEPUCTHUK
IMPOLIECCA PACIIBIJIMBAHUS
B BLICOKOBOJIbTHOM DJIEKTPOCTATUYECKOM IOJIE

P. B. Mykanoé', O. P. Mykanosa’, P. A. Ilempog¢’
! Acmpaxanckuii 2ocyoapcmeenmvlii
aApXumeKmypHo-CmpoumebHoulil YHUGEPCUmem
(2. Acmpaxanw, Poccus),

MVII 2. Acmpaxanu «Acmpeodokanany
(2. Acmpaxanw, Poccus)

B cBsasu ¢ Pa3BUTHUCM HOBBIX CHOCO6OB AUCTICPIrUPOBaHUA ICPLCA UCCICAOBATCIISIMU BCTACT
BOMpoc 00 oreHke 3((HEKTUBHOCTH pa3HBIX BaPUAHTOB PACHBUICHHS U OTIPEIEICHUS YHEepre-
TUYECKHX 3aTpaT Ha €UHUILY PaCIbUICHHOU KUIKOCTU. [IpoBeeHHbIN aHaIu3 03BOIWII I10-
JYYUTh aHATUTHYECKUE BEIPAKEHUS 3aTPAT YHEPTUN, HEOOXOIUMBIX JIJISl AUCTICPTHPOBAHUS HC-
XOI[HOﬁ Karii B 3JICKTPOCTATUYCCKOM II0JIC C YUYCTOM BOS,Z[GI\/'ICTBI/IH AOPOAUMHAMUYCCKUX CUII,
U ypaBHCHHE W3MEHEHHS TEMIIepaTyphbl pacibUIIEMOTO TOIUIMBA MIPH €r0 JAUCIIEPTUPOBAHHA
B BBICOKOBOJIBTHOM 3JIEKTPOCTATUIECKOM T10JIe

Knrwuesuvie cnosa: snekmpocmamuueckoe noie, Mazym, OUCnepeupo8arue, NoOmeHyualb-
Has dHepeus, Kanis, adpoouHamuieckue Culbl, KOIphuyuenm nosepxHOCMHO20 HAMANCEHUSL.

In connection with the development of new methods of dispersion, researchers are faced
with the question of evaluating the effectiveness of different spraying methods and determining
the energy costs per unit of sprayed liquid. The analysis performed made it possible to obtain
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analytical expressions for the energy costs required to disperse the initial drop in an electrostatic
field, taking into account the effect of aerodynamic forces, and the equation for the change in
the temperature of the sprayed fuel during its dispersion in a high-voltage electrostatic field

Keywords: electrostatic field, fuel oil, dispersion, potential energy, drop, aerodynamic
forces, surface tension coefficient.

HayuHo-TexHHYeCcKuil mporpecc B crocodax pachbUICHUS KUAKUX Cpell, B
YaCTHOCTH KUJKUX TOTUIMB M BOJOTOIIMBHEIX AMybcnii (BTD), cmocodcTBOBaN
MOSIBJICHUE U PA3BUTHE HOBBIX aBAHTAPAHBIX JIEKTPOTEXHOJIOTUYECKUX MPOIieC-
COB, B TOM YHCJIE Mpoliecca IEKTPOCTATUUECKOTO AUCTIEPTUPOBAHUS B 30HE JICii-
CTBHS BBICOKOBOJIBTHOI'O 3JIEKTPOCTATUYECKOTO TTOJISI.

Hapsiny ¢ obecrieueHriemM onTuMaibHBIX TEXHOJIOTHUECKUX TTapaMeTPOB, BaXK-
HOE MECTO MpHU pa3paboTKe crocoda W yCTPONCTBA JIsi AUCTIEPTUPOBAHUS JKU/I-
KOr0 TOIUIMBA MPUHAIJIEKUT BOINPOCY MHUHMMH3ALWUHA SHEPreTUYECKHX 3aTpar.
Ecnu 1u1st HEKOTOPBIX U3 IPUMEHSIEMBIX IPY PACIIBUIEHUH TOIUIMBA B TOIKAX dHEP-
reTUYECKUX KOTJIOB TUIOB pachbLUIuTeNel (AMCKOBBIE EHTPOOEKHBIE PaCIbLIU-
TEJIM, MEXaHUYECKHE U MTHEBMAaTUYeCKHe (POPCYHKH) CPEHUE IHEPTeTUUECKUE 3a-
TpaThl HA MPOLIECC PACIBUICHUS OJHOM TOHHBI TOIUIMBA U3BECTHHI [1, 2], TO mis
AIIEKTPOCTATUYECKOTO METO/A PACIIBUICHHS 3TOT BOIPOC OCTAETCSI OTKPBITBIM.

YuuThiBasi 0COOEHHOCTH IPOIIeCcCca AUCTIEPrUPOBAHUS B JIEKTPOCTATUUECKOM
M0JIe, PEIICHHUE 33/1a4l CBS3bIBAIIOCH C HAXOXKJIEHUEM BBIPAXKEHUS JJI MOTEHIIU-
QTBHOW SHEPTHH KaIlIi, KOTOpas B 3TOM CIy4ae MOXET OBbITh OINpEe/ieHa Kak
CyMMa JIEKTPUYECKON U TOBEPXHOCTHOM 3HEPruu. s pacuera nepBor COCTaB-

JISTFOIIEH MCIOIb30BaIv BhIpakeHue [3]:
2

. (1)

U= m ,
rae g — 3aps kam; C; — eMKOCTh Karlly.

Jlns pacdyeTa NOBEPXHOCTHOW DHEPTUU HCIIOJIb30BaIM BBIPAKECHUE:

U=0-S, (2)
I'Zle 0 — IIOBEPXHOCTHOE HATSHKEHUE; S — IOBEPXHOCTh KaIlIU.

ITpu pacuere cymMMapHO# MOTEHIUATIBHONM SHEPTUH KaIlJIM HAMHU ObUIO YYTEHO TO
00CTOATENBCTBO, YTO MPOLIECC AUCTIEPTMPOBAHMUS CBSI3aH C JedopManyeil 1 u3MeHe-
HUSIMU, B peE3yJIbTaTe KOTOPOro Gopma Kariu npuoOperaeT popMy BBITSHYTOIO 3J1-
muriconsa. Omyckasi MPOMEXYTOYHbIE BBIUYMCIICHUS, IPUBEIEM KOHEYHOE BBIPAXKE-
HHE JUI TOTEHUMAIbHON 3HEPTUU KAl B (DOpME BBITSIHYTOTO 3JUTUIICOUAA, 3apsi-
PKEHHOT'0 JI0 3apsifia «» 1 UIMEIOIIEro 00beM, paBHbIN 00beMy CepHUeCKOM KarlIH:

2 4 2
U=-12 +4-7z-r2-0'-|—e—(8-7r~r2-0'— ), 3)
2:r-e 45 2-r-e
TJI€ e — DKCIEHTPUCUTET JUTHIICOUIA; ¥ — PAINyC CHEPUIESCKON KT,
MuHUMAaTbHOE KOJIMYECTBO SHEPTHH, HEOOXOIUMOE JJIsi TUCIICPTHPOBAHUS
VCXOJHOM KaIlJIi B 3JIEKTPOCTATUYECKOM I10JIE C YYETOM BO3IAEHUCTBUS A3POIUHA-

MUYECKUX CHJI, MOXKET ObITh OMIPEIEIICHO C MOMOIIbIO BhIpaxkeHus (3), eciu npu-
HATH BEJIUYMHY SKCLHEHTPUCHUTETA IIUTUIICOU 1A PABHOW €JIUHHUIIE.
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2 2 2
U:q—+4~72'-7‘2-0+£-7l'-l’2'0— c :22'61 +1887r-r2-0, (4)
2-r 45 90-r 45.-r 45

[TockonbKy IpU AUCIIEPTUPOBAHUM KAIUIU PAANYCA «7» HA «1» Kalelb paju-
yca «rp» NPOUCXOIHUT yBEIUYECHUE CYMMAapHOW MOBEPXHOCTH, TO 3TO JIOJKHO
MIPUBECTHU K BO3PACTAHUIO M IOBEPXHOCTHOM SHEPTHH 00pa30BaBIIICIiCs TUCTIepC-
HOU CUCTEMBI. B CBSI3U C 3TUM MOYKHO CI€JIaTh MPEANOJIOKEHUE O TOM, YTO CIEM-
CTBUEM JUCIIEPTUPOBAHUS ABJSETCS TAKKE COMYTCTBYIOILIECE MPOLIECCY MMOHMXKE-
HUE TeMIepaTypbl Kalljk, TaK Kak HeoOxoauMmas AJjis oOpa3oBaHMsI HOBOM MO-
BEPXHOCTHU DHEPIusi OepeTcs y caMoro IucreprupyemMoro Bemiectsa. He otepras
CIPaBEUIMBOCTb 3TOTO SBJICHUS JJIsi THAPABIMYECKOIO METO/a, clieayeT Oosee
noipoOHO MCCIEA0BATh 3TOT BOMPOC ISl Cliydasl AUCHEPTUPOBAHUS B BBICOKO-
BOJIbTHOM JJIEKTPOCTATUYECKOM I10JIE.

C 3TOi1 1IeNIbI0 TEPBOHAYAIBHO MMOJYYUM AHATUTHYECKOE BBIPAXKEHUE, TO3BO-
JSIOIIEE OLEHUTh U3MEHEHUE TEMIIEPATypPhl ISl TUIPABIMYECKOTO METOIA pac-
nbUIeHus. [ 3TOro cocTaBUM ypaBHEHHE OallaHCa, CBSA3BIBAIOIIEE PACXO] dSHEP-
rUU Ha 00pa30BaHME HOBOUW MOBEPXHOCTH W BBI3BAHHOE ITHM IPOIIECCOM OXJIa-
XKICHUE BOSHUKHYBITICH JUCTIEPCHON CHCTEMBI. Y paBHEeHHE OanaHca OyIeT UMETh
CIEIYIOIINN BU:

AU=0-AS=C-m-AT, (5)
rae AS — U3MEHeHHEe MOBEPXHOCTHU B MPOLECCE TUAPABINYECKOTO JUCIIEPTrUPOBa-
HuUs; C — TEMIOEMKOCTh PacIbUISIEMOI0 TOILIMBA; 71 — MACCOBBIM pacxo]l pacIibl-
asieMoro ToruBa; 4T — u3MeHeHue TeMnepaTyphl B IPOIECCe AUCTIEPTUPOBAHUSL.

[ToncraBuB B ypaBHeHue (5) BenuuuHy AS, paBHYIO:

AS=4-7-(r-n-n), (6)
IZi€ 7 ¥ 7} — PaANyChl COOTBETCTBEHHO UCXOJHOW U BHOBH 0OpAa30BAHHOW KaIlIH;
1 — KOJIMYECTBO Karellb, U BIPA3UB KOJUYECTBO OOPA30BABIIMXCS Kalelbh Yepes3
pPanyChl, MOTYYHUM CIEAYIOIIEE BEIpAXKEHUE:

r
AU=4-7-0-r*(—-1). (7)

i
Tak xak BeIpaKeHHE B CKOOKaxX OO0JIBIIE HYJIS, TO U3 3TOTO CJIEYET, 9TO MOCIe
JTUCTIEPTUPOBAHUS TOBEPXHOCTHASI JHEPTUS BHOBH OOpPA30BABIIMXCSA Kareib
OombIIIe, YeM dHEprusi, KOTOpOH 00J1aana UCXOHas Karuist. 3aMEHUB MaCCOBBIM
pacxoj uepe3 00beMHBIN, U3 ypaBHEHUS (5) HaliieM BeIpaKEHUE JIJISl pacueTa u3-

MEHEHUS TEMIIEPATYPHI:

4.0(--1)
r

AT =———L 8
e ®)

I7ie p — IVIOTHOCTh PACTIbUISIEMOTO TOILIUBA.

OnpenenuM U3MEHEHHE TEMITEPATyPbl PACIIBUIIEMOr0 TOILIMBA IIPU €0 JUC-
MEePrupoOBaHUU B BBICOKOBOJIBTHOM 3JIEKTPOCTATUYECKOM moJie. st aToro Boc-
MOJIb3YEMCSI OJYYEHHBIM HAMU BbIIIE BhIpaxkeHueM (3), OpeAesiuB C €ro moMo-
I[bI0 U3MEHEHUS SHEPTUU KaIUli NpU €€ TUCIEPTUPOBAHUM:
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2 g2

AU = g n+4-n-r1-n-0—(ﬁ+4-n-r2-J)=
1
2 2
=(:—1—1)-4-n-r2-0—27(1—:—12). (9)

N3 cpaBHUTEIBHOTO aHaMM3a ypaBHeHui (7) u (9) ciaeayer, 4To B ciiydyae JIuc-
NEPTUPOBaHUsl BEIIECTBA B DJICKTPOCTATHUECKOM TIOJIE HM3MEHEHHE DSHEPryuu
KaIlJIu 10 a0COJIOTHOW BETMYMHE TIOCTIe paciajia CTAHOBUTCS MEHBIIIUM, a Clie-
JI0BAaTEIbHO, U €€ OXJIaXKIeHUE OyIeT He CTOJIh 3HAYUTEIILHO, KaK TIPH YUCTO TH/I-
PaBIMYECKOM PaCIbUTUBAHUH.

JIns1 BBIBOJA ypaBHEHUS TEMIIEPATYPHOU 3aBUCHMOCTH B MPOLIECCE AUCTIEP-
TUPOBAHMSI B BLICOKOBOJIBTHOM AJIEKTPOCTATUYECKOM I0JI€ IPUMEM, UTO 3apsijT Ha
Karuie IOCTUT CBOETO KPUTHYECKOTO 3HaUeHUS. J[71s1 9TOTO CiTydasi ypaBHEHHE JIsI
MOTSHITMATBHON YHEPTUU MOXKET OBITh TIPEICTABIICHO B BUJIE:

3 2
AU =Ll dogp? o100 1 (10)
7 2-r

1”2 '
Torna noHm>XeHue TeMrnepaTypbl, BEI3BAHHOE 3aTPaTON SHEPTUM HA MPOLECC
00pa3oBaHMs HOBOH MOBEPXHOCTH, MOKET OBITh ONPEACIICHO U3 CIEAYIOIIETO CO-

OTHOILLICHU .
2

AU =47 o-(C42. 1L 3y =C.p2 7./ AT, (11)
4 r 3
Pemmast 3To ypaBHEHUE, TIOTYYHM:
2
4oz o(t+2.1 23 )
r r 30 r 2-n
AT, = = (—+t—
C'p;‘-ﬂ"l"S rcp l’i r

_3). (12)

HpI/IBeI[eHHBIe TCOPCTUUCCKUC HCCIICAOBAHUS, TO3BOJMIN ITPOAHAIIU3UPOBATH
IMPOLCCChI, IPOUCXOIAIINC ITPU IJICKTPOCTATUICCKOM JUCIICPTUPOBAHNH, HA OCHOBC
KOTOPBIX ObLTH IMNOJYYCHBI aHAJIMTUYCCKHUE 3aBUCHUMOCTH HM3MCHCHHA TEMIICpATYP
paCHLIHPIBaCMOﬁ JKMJIKOCTH OT 3aTpaT SHEPIrur Ha Iporecc O6p8.30BaHI/I}I Karlicib.
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YK 696.42

NCCIEAJOBAHHUE 3ABUCUMOCTHU UBMEHEHUA
KO®PUIHUEHTA MNOBEPXHOCTHOI'O HATAKEHUSA
JKUJIKAX TOILIMB U BOAOTOILJIMBHBIX YMYJIbCHUI

B QJIEKTPOCTATHYECKHUX I1OJIAX

P. B. Mykanoé', O. P. Mykanoea’, K. I. Konopawun'
T Acmpaxanckuii 2ocyoapcmeenmwiii
aAPXUMmMeKmypHo-CmpoUmesbHblll YHUGEPCUMem
(2. Acmpaxanw, Poccus),

MVII 2. Acmpaxanu «Acmpeodokanany
(2. Acmpaxanw, Poccus)

B cBs3u ¢ Pa3sBUTUCM HOBBIX CHOC060B paclublJICHUA TOIJIMB, B YaCTHOCTHU 3JICKTPOCTATHU-
YeCKOro crocoba JUCIIEPTUPOBAHUS B BBHICOKOMOTEHIMAIBHBIX 3JIEKTPOCTATHYCCKUX TOJISX,
BO3HHUKAET NOTPEOHOCTh ONpeAeNeHus (PU3NIECKUX XapaKTEPUCTUK KUIKUX TOIUIMB Pa3HBIX
TUIOB B 3aBHCHUMOCTH OT HANpPSDKCHHOCTH 3JIEKTpocTathdeckoro moiisi. Co3iaHue Takoro
0aHKa JaHHBIX (PU3MUYECKUX XAPAKTEPUCTUK JJISI pa3HBIX MApOK >KUKOTO TOIUIMBA YIPOCTHT
TEXHOJIOTHIO CO3aHus 3Q(HEKTUBHBIX JEKTPOCTATUUECKHX (BOPCYHOK /sl TETIOTCHEPUPYIO-
Iero 000pyI0BaHMSL.

Kniouesvie cnosa: snexkmpocmamuueckoe noie, masym, oucnepeuposanue, opcyHka,
cmanazmomempuieckutl Memoo, Ko3@huyueHm no8epxHOCMHO0 HAMSAICEHUS.

In connection with the development of new methods of fuel atomization, in particular, the
electrostatic dispersion method in high-potential electrostatic fields, there is a need to determine
the physical characteristics of liquid fuels of various types, depending on the strength of the
electrostatic field. The creation of such a database of physical characteristics for different
brands of liquid fuel, depending on the strength of the electrostatic field, will simplify the tech-
nology for creating efficient electrostatic nozzles for heat generating equipment,

Keywords: electrostatic field, fuel oil, dispersion, nozzle, stalagmometric method, surface
tension coefficient.

B kadecTBe ToruMBa B KOTEIBHBIX MHOTHX PeruoHoB Poccuu ncmosb3yeTcs
TOBAapHBINA Ma3yT, MOJyYarOLIUNACs B pe3yibTaTe neperonku Hegru [1].

K ocHOBHBIM (pH3UKO-XMMHUUYECKIUM CBOMCTBAM Ma3yTOB, OT KOTOPBIX 3aBUCUT
nporiecc 3HPEKTUBHOTO TOPEHUS KUJIKOTO TOTUIMBA, OTHOCSTCS BSA3KOCTD, IJIOT-
HOCTb, TEMIIEpaTypa 3aCThIBaHUs, TEMIIEpaTypa BCIBIIIKH. 3HAYUTEILHOE BIIHS-
HUE Ha 3P (HEKTUBHBINA MPOIECC CKUTAHMS KUIKOTO TOIUIMBA OKa3bIBAET TAKXKE
croco6 ero nucneprupoBanus. Coco0 TUCIEPrupOBaHUS B TEILIOTCHEPUPYIO-
IIMX YCTAHOBKAX peaju3yercsli MOCPEACTBOM Pa3IUYHBIX JUCIEPTUPYIONINX
yCTpOHCTB ((hOPCYHOK).

HauGomnbiee nmpakTudeckoe mpuMeHeHne UMEI0T (hOPCYHOUHBIE YCTPOMCTRA,
peain30BaHHbIC HA MEXaHMYECKOM MpUHIUIE aercTBUs [2]. OgHako, HECMOTPS
Ha OYEBHUIHBIC JOCTOMHCTBA, MEXaHUYECKHE (POPCYHKH MMEIOT PsiJl CYIIESCTBCH-
HBIX HEJOCTAaTKOB, OCHOBHBIMU M3 KOTOPBIX SIBJISECTCS HEIOCTATOYHAS CTEICHb
JMCTIEPCHOCTU U HEOJTHOPOIHOCTh YACTHI] IO pa3Mepy, HEBBICOKasl CTENEHb pac-
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KpBITHS (pakesa pacbUIMBACMON CTPYH B CPABHUTEIHLHO HEBBICOKHME SKOHOMUYE-
CKH€ MOKAa3aTeNH, YTO O0YCIOBINBAET aKTyaIbHOCTh MPOOJIEMBbI Pa3pabOTKH HO-
BBIX BBICOKOA()()DEKTUBHBIX METOOB, K YACTY KOTOPBIX OTHOCHUTCS DJIEKTPOCTa-
TUYECKUN METOJ AUCIIEPTUPOBaHUs BEeIIeCTB [3].

OTOT crocob 3aKI0YaeTCsl B TOM, UTO CTPYE KUIAKOCTH, €IIe IO €€ UCTEUCHUS
WIM B MOMEHT HCTEUeHUs U3 (POPCYHKH, COOOIIAIOT AIEKTPOCTATHUECKHUIA 3apsil.
[Tox neiicTBMEM KYJOHOBCKMX CHJI CTpys (IJIEHKA) >KUJIKOCTH pacnajaeTcs Ha
KaIlIA TAKUX Pa3MEPOB, ITPH KOTOPBIX CHITBI B3AUMHOTO OTTAJIKUBAHUS KaIlellb ypaB-
HOBEIITMBAIOTCSI CHJIAMH TIOBEPXHOCTHOTO HATsOKEHUS. Bo3MokeH u Ipyroi Bapu-
aHT, KOT/1a 5KUJIKOCTh MOJIAET B 00JIACTh CUIIBHOTO 3JIEKTPOCTATUYECKOTO OIS, IO/
JIeCTBHEM KOTOPOI'O Ha TOBEPXHOCTH MPOUCXOAUT HEKOTOPOE PACIIPEICIICHUE /1aB-
JIeHUs. ITO BI3BIBACT JIehOPMAITUIO CTPYH U PacIiaj] €e Ha KarllH.

BripakeHue, ycTaHABIUBAIOIIEE CBSA3b MEXK/TY IMaMETPOM YaCTHUII U HaTpsi-
YKEHHOCTBIO AJIEKTPOCTATUYECKOTO TOJIsl, UMEET BU [4]:

rq=r-(1—i-eo-e-E2), (1)
i€ — pa3Mep Karesb [10ciie BO3AEHCTBUS 3JIEKTPOCTaTUUECKOTrO MOJIs; ¥ — pas-
MEp pPacHbUIMBAEMBIX Kalelb 10 BO3JICHCTBHUS JJIEKTPOCTATUYECKOTO ITOJIS;
€ — OTHOCHUTEIIbHAS AUAJICKTPpUUYECKas TPOHHUIIAEMOCTD; &) — TOCTOSIHHAS DJIEKTPO-
CTATUYECKOTO TIOJIST;, 0 — MMOBEPXHOCTHOE HATSKEHUE KaIlTu; F — HAMPSKEHHOCTh
AIIEKTPOCTATUYECKOTO TOJIS;

Kak BugHO 13 BeipaxeHnus (1), 01HOM 13 BEIUMYMH, BIUSIONIUX HAa pa3Mep Ka-
nesiab pachblia TOMIIMBA, SIBISIETCS BEJIMYMHA MOBEPXHOCTHOTO HATSKEHUsS pac-
MBUISIEMOM KUJIKOCTH [5].

B nuteparypHBIX HCTOYHHKAX OTCYTCTBYIOT CBEJCHUS O 3HAUYCHUH BEIIMYNHBI
MTOBEPXHOCTHOTO HATSKCHHS 3apsDKCHHBIX YaCTHUI] HEPTEPOIYKTOB B CHIIBHBIX
JIEKTPUUECKHUX TOJISAX, B CBSI3U C 3THM BeChMa 3aTPyIHUTEIbHA pa3paboTka Ma-
TEMaTUYECKONW MOJENU MpoIecca AUCTIEPTUPOBAHUS KHUJAKOTO TOTUIMBA 32 CUET
HHEPTUU BBICOKOBOJIBTHOTO 3JIEKTPOCTATHUECKOTO MOJIsl. DTO YCYyTyOIseTCs TEM,
YTO B OTPACIEBON HAYYHO-TEXHUYECKOHN JIUTEpAType OTCYTCTBYIOT METOJUKHU U
pe3yabTaThl UCCIIEIOBAHUN BEJTMYMHBI TTOBEPXHOCTHOTO HATSKEHUS, HOBBIX Ma-
POK KHJIKUX TOIUIHB, MMOJy4YaeMbIX Ha He()Te3aBOIaX MyTEM CMEIICHUS TKEIBIX
HE(TAHBIX OCTATKOB C MAJIOBS3KUMU KOMITOHEHTAMHU.

[{enbto paboThI sBIIsSIETCA pa3paboTKa METOA UCCIEI0BaHUS TOBEPXHOCTHOTO
HATSHKCHUS KUIAKUX He(DTEITPOTYKTOB B CHIIBHBIX 3JICKTPOCTATHICCKHX TTOJISX.

JIJ1s SKCTIepUMEHTATBHOM OIIEHKH BIMSHUSA KO3 ()HUIIMEHTa TTOBEPXHOCTHOTO
HATSDKEHUS OT BEJIMYMHBI AJIEKTPOCTATUYECKOTO MMoJisi Oblla pa3paboTaHa dKcIe-
pUMEHTAJIbHASL YCTAaHOBKA (CM. PHC.), OCHOBAaHHAS HA CTAIATMOMETPHYECKOM Me-
TOJIe UccieoBaHus Kod(ppuiimeHTa moBepXHOCTHOTrO HATsHKeHHs. CTalarMoOMeTp —
9TO MWIMHAPUYECKAs] €eMKOCTh, COCTMHEHHAS C KAaMWJUIIPHBIM KaHAJIOM, BBITIONI-
HEHHBIM B BUJIE TOHKOCTEHHOM METAJTUYECKOU UTJIbI. Y CTAHOBKA COCTOUT U3 BbI-
COKOBOJITHOT'O MCTOYHHKA (CM. PHUC.), C TTOMOIIHI0 KOTOPOT'O MOKHO MTPOBOUTH
HCCJIEIOBAHMS B JOCTATOYHO HIMPOKOM JiMana3zoHe Harpsbkenuid — ot 0 1o 40 kBr,
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KalMWUIPHBIA KaHa, 3 10 KOTOPOMY ITOJIa€TCsl HCCIAEAYEMOE TOILIMBO C BHYTPEH-
HUM auametpom 0,55 MM, IpUCOETUMHEHHBIN K OJJHOMY U3 IIOJIFOCOB BBICOKOBOJIb-
THOT'O UCTOYHUKA NUTaHus. OH QUKcHpyeTcs B 6JI0Ke 2, KOTOPBIA UMEET BO3ZMOX-
HOCTb IIEPEMELICHUS B BEPTUKAIbHOU U TOPU30HTAIBHOM IUIOCKOCTAX. BTOpoii me-
TAJUTMUECKUH 37eKTpo 4, uMmeromui popmy aucka, nuamerpom 100 MM mpuco-
EIUHSETCA K IPYroMy IIOJIIOCY BBICOKOBOJIBTHOI'O MCTOYHHMKA, HA KOTOPBIA yCTa-
HaBJIMBaeTCs OropeTKa Jijisi cOopa UcciaeyeMoro BelecTBa.

-

L =

Puc. Yemanoska onsa onpedenenus koagguyuenma nosepxnocmuo2o HamsxiceHus

Pa3zpabotanHas MpUMEHUTENHHO K SKCIIEPUMEHTAILHON YCTAHOBKE METOIMKA
UCCIIEIOBAaHUM (PU3MUECKUX XapaKTEPUCTUK BEUIECTB KaK (QYHKIUU HAMPSKECHUS
MUTaHUA 3aKJII0YaeTcs B cienyromeM. [IpenBapuTensHo ¢ MOMOIIBIO aHAIUTAYE-
CKHX BECOB B3BEUIMBAIOT IYCTYIO OIOPETKY, KOTOPYIO J1ajie€ yCTaHABIUBAIOT MO/
KaNWUISIPHBIM KAaHAJIOM CTAJIArMOMETPA JJI MOCIEAYIOUIETO B XOJAE IKCIIEpH-
MeHTa cOopa aHaIM3upyeMoro BemecTBa. [[pody moAroToBIEHHOTO K UCCIIe0BA-
HUSIM BEILECTBA MOMENIAIOT B HUJIMHAPUUECKYIO0 EMKOCTh CTalarMOMETpPa, MOCe
Yero MOAKIIOYAI0T K BHEITHEH SJIEKTPUUYECKOM CeTH BHICOKOBOJILTHBIN OJIOK MHTA-
Hus. C TOMOIIBI0 HU3KOBOJILTHOM YacTH OJI0KA MUTAHMS TI0 TIOKa3aHUSM MPHO0-
POB KOHTPOJIS, B KAYECTBE KOTOPBIX UCMOIb3YIOT BOJIBTMETP U 3JIEKTPOCTATHYE-
CKU KHJIOBOJIETMETP, YCTAaHABIUBAIOT (DUKCUPOBAHHYIO BEIMUMHY HAMPSKECHUSI
NMUTaHuA ctagarMomMmerpa. MccnenoBanus npoBoAWINCH B Tuana3one 05 kB.

AHanu3upyeMoe BEIIECTBO, TIOMEIIEHHOE B HMJIMHAPUYECKYIO €EMKOCTb, IO/
JEUCTBUEM CHUJIBI TSKECTH MEPETEKAET B OKPYKAIOLIYIO Cpelly ¢ 00pa3oBaHUEM
Ha KOHYMKE KaUJUIIPHOTO OTBEPCTHS KAIUIU, KOTOpas 3apsKaeTcsa B pe3yJIbTaTe
€€ KOHTaKTa C METAJUTMYECKON YaCThIO CTATArMOMETPA, MOJKIFOYEHHOTO K BBICO-
KOBOJIbTHOMY OJIOKY TiuTanus. [10 1oCTHXXEHUU OTPBHIBHOTO JUaMeTpa Karisi OT-
phIBaETCs M MOMNAAAET B CTEKJISTHHYIO OIOPETKY.

[Tocne coopa 100 mm 50 karenas UX B3BEIIMBAIOT U PACCUUTHIBAIOT MACCY O/I-
HOW Karuiv, UCTOJIb3yEeMYI0 B JAIbHEUIIIEM B KAYECTBE UCXOIHBIX JaHHbBIX. Koad-
(GUIMEHT MOBEPXHOCTHOTO HATSHKEHMSI BBIYHMCIISIETCS TI0 Cleytomiei Gpopmyre:
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§ =2 ] )

mdn’tu
rae m — macca 50 wim 100 kanenp uccienyeMoi )KUIKOCTH, KI'; & — YCKOPEHUE
CBOOOIHOTO MageHus, M/c%; T — ucio [u; d — 1uaMeTp BBIXOIHOIO IITYLEPA, M;
N — YHUCIIO Kamlellb B U3MEPUTEIHbHOU eMKOCTH; § — KO3 (PUIIMEHT MOBEPXHOCT-
HOro HaTshKeHus, H/m.

B pesynbraTe npoBeneHus IKCIEPUMEHTOB ObUTH TOTY4YEHbI 3HAYEHHS KO3 (-
(UIIMEHTOB MOBEPXHOCTHOTO HATSHKEHHUS JJIS1 BOJIBI, TU3€JIbHOTO TOIIMBA U BO-
JTOTOIIMBHOM 3MyJibenu (BTD) Tuna «in3eiabHoe TOIUIMBO BOJIa KOHLIEHTPALUEH
10 % no o0vemy. Pe3yabpTaThl 5KCIEpUMEHTOB MPEACTABICHBI B TAOJIHUIIE.

Tabnuna
3aBucuMoCTh KO3 PUIHEHTA MOBEPXHOCTHOI0 HATSKEHMSI
OT BeJIMYHHBI I0JABAEMOI0 HA YJICKTPO/bl HANIPSIXKEHUS

Bona JluzebHOE TOIIMBO BTD
U,kB | m,rpamm, | §,-10° | m,rpamm, | §,-10° | m, rpamm, | 6, 103
(100 ka- H/m (50 ka- H/m (50 ka- H/m
1eJib) neJjn) neJjib)

0 1,26 71,57 0,25 28,40 0,27 30,67
2,0 1,11 63,05 0,19 21,59 0,14 15,91
2,5 1,08 61,34 0,11 12,50 0,07 7,95
3,0 1,06 60,21 0,08 9,10 0,06 6,81
3,5 1,04 59,07 0,04 4,54 - -
4,0 0,87 4941 - — — —
4.5 0,73 41,47 - — — —
5,0 — — — — — —

DKCIIEPUMEHTHI TTOKa3aiH, 4TO KOA(M(OUIIMEHT TOBEPXHOCTHOTO HATSKCHHS
YMEHBIIIAETCS B 3aBUCUMOCTH OT BEJIMUMHBI HAITPSHKEHHOCTH JIEKTPOCTATUYECKOTO
noJisi. Y BoJibI KOA(UITMEHT TOBEPXHOCTHOTO HATSHKEHUsI CHU3WICS B 1,73 pasa,
y IU3ENIBHOrO TOILIMBA — B 6,26 pa3, a y BOJOTOILIMBHOW 3MYJIbcUU — B 4,5 pasa.
3 sT0T0 (hakTa MOKHO CIIeNaTh BBIBOJI, YTO HA JUDJICKTPUUECKHUE KUAKOCTH, K KO-
TOPBIM OTHOCHUTCS KUJIKOE TOTUTUBO, AJIEKTPOCTATUYECKOE TI0JIE ICHCTBYET O0JIee MH-
TEHCUBHO, & BBE/ICHUE BOJIbI B TOIUIMBO CHUkKAET 3PPEKTUBHOCTh €0 BO3ACHUCTBUSI.

Bo Bpems mpoBeieHHsS SKCIEPUMEHTOB OTYETIMBOE KarieoOpa3oBaHUe
y BOJIbl HAOJIIOZA10Ch BILUIOTH A0 4,5 kB momaBaeMoro Ha 3JIEKTPOJIbl HapsiKe-
Hus. [Ipu Hanpskenuu cBoiie 4,5 kB HaOm0ga10Ch CTpyHHOE UCTEYEHUE, MPU
KOTOPOM ompejiesieHne KodhPuilmeHTa NoBEpXHOCTHOTO HATSKEHUS CTallarMo-
METPUUYECKUM CITIOCOOOM HEBO3MOKHO. Y UHMCTOrO JU3EJIBLHOIO TOIJIMBA Karljie-
o0Opa3oBaHue MPOUCXouIo A0 HamnpsokeHus 3,5 kB, y BTO no 3 kB.

[IpoBeneHHbIC AKCTIEPUMEHTATILHBIE HCCIICOBAHUS TTOKa3ad, 4TO Kodhdu-
LAEHT MMOBEPXHOCTHOTO HATSXKEHUSI Y BCEX MOJIEIBHBIX JKUJIKOCTEH, Y4acCTBYIO-
IIMX B SKCIEPUMEHTAX, MPHU TOBBIILICHUH HAMpPSKEHHUS HAa BBICOKOBOJIBTHOM
0JI0KE MUTAaHUS CHUYKAJICS.
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BJIUAHUE TOKCUKAHTOB
HA BOJAHBIE BUOLEHO3bI P. BOJITH

A. @. Cokonwvckuit, M. A. Anuesa
Acmpaxanckuii 20cyoapcmeeHHblll
APXUMmMeKmypHo-CmpoUmebHulil YHUGEPCUmem
(2. Acmpaxanw, Poccus)

OCHOBHOMH I1€JThI0 IKOTOKCHUIIOTHYECKHIX IKCIIEPUMEHTOB, PACCMOTPEHHBIX B paboTe C TO-
MOIIIbI0O MOJAENBHBIX IKOCUCTEM, ObUIO BBISCHEHHE pearupoBaHUsI COOOIIECTB THIAPOOMOHTOB
Ha YCJOBHS, MPUOIMKCHHBIE K €CTECTBEHHBIM, MPU MOJCIUPOBAHUH PA3IUYHBIX PEKUMOB
cOpoca 3arpsI3HAOIINX BEIIECTB — 3aJIIIOBOI0 U yCTaHOBUBIIETOCH.

Knwueswie cnoea: xucnopoo, buonozuueckoe nompeoieHue KUciopood, moKCUKAHMbL,
Gumonnankmon, nepeuyHas NPOOYKYUsl.

The main purpose of ecotoxic experiments performed by us using model ecosystems was
to clarify the dependence in the response of communities of hydrobionts in conditions close to
natural, when modeling various modes of discharge of pollutants — volleyed and steady.

Keywords: oxygen, biological oxygen consumption, toxicants, phytoplankton, primary
products.

B nocnennue necstunieTre O0IBIIOE pacpoCTpaHEHUE MTOTyYrII METO]T 3KOJI0-
TUYECKOI0 MOJICJIUPOBAHUS, HUCIIOJIb3YEMbIN ISl U3YUYEHUS] PA3IMYHbBIX ACHEKTOB
B3aMMOJICHCTBHSI TOKCUKAHTOB U OMOTHUYECKOM COCTABIISIIONIEH BOIHBIX IKOCUCTEM
[ 1-5]. [lepBas cepust SKCIIEPUMEHTOB BBINOIHSIACH HA OTHOCUTEIBLHO HE3ATrPSI3HEH-
HOM y4acTke p. Boaru. B kauecTBe TOKCHKaHTOB KCITOJIb30BAJIM CTOYHBIE BOJIBI JIa-
KOKPAacO4HOT'0 MPOU3BOCTBA, COAEpKAIIUE (PEHOIbI, AMUHO- U HUTPOCOEUHEHUSI.
MoaenupoBaoch ABa pekruma 3arpsi3HEHUsI MUKPOKOCMOB — 3aJIIIOBOE (BHECEHHUEM
20 11 CTOYHOM BOJIbI — MEPBBIN MUKPOKOCM) M YCTAaHOBUBIIIEECS (BHECEHHUE TaKOTO
)K€ KOJIMYECTBa CTOYHOM BO/JIbI, HO B JIBa IpHEMa — BTOPO MUKPOKOCM).

JloGamyieHue B MOJIETbHBIE SKOCUCTEMBI CTOYHBIX BOJ BHI3BAJIO M3MEHEHHUE Ka-
YeCTBa BOJIBI O Py (PM3UKO-XMMUYECKHX MoKazateneit. CopeprkaHne pacTBOPEH-
HOTO B BOJIE KHCJIOPO/Ia B KOHTPOJILHOM MUKPOKOCME Ob110 Bbite (9,9+17,3 mr/n),
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YeM B OTBITHBIX (5,9-+12,6 Mr/i1). 3HaYUTEIHHO BO3POCIIAa KOHIICHTPAIIUS B BOJIE pa3-
JMYHBIX (POPM MUHEPAIILHOTO a30Ta, MOCKOJIBbKY B COCTaBE CTOYHBIX BOJ] COAEPKaA-
JIMCh COJTM aMMOHMSI, HUTPUTBI U HUTPATHI.

HMHTEeHCHBHOCTD MPOTEKAHUS TPOLIECCOB JECTPYKIIMHA OPTaHUYECKOTO BEILIECTBA
MOXKHO MPOCHIEInTh 1o n3MeHeHuto nokasarens bIIKs. B onbiTHoM Mukpokocme,
NOJIBEP’)KEHHOM OJTHOPa30BOM TOKCHUYHOM Harpys3ke, 3HAYUTEIbHO BO3pPOCIO —
ot 2,7 no 13,5 mrO,/n, 3aTeM IpOH30IILIO TAKOE JKE PE3K0OE CHIDKEHHE 3TOT0 TIOKa3a-
tenst 10 0,3 MrO,/11, 9To CBUAETENECTBYET 00 YTHETEHUH KU3HEIEATETHHOCTH CaIpo-
¢utHBIX OakTepuii. Bo BTopoM (pH 1poOHOM BHECEHHMH ) U KOHTPOJILHOM MUKPOKOC-
max 3HadeHus BITK; cocTaBmsm 9,0+2,4 u 3,1+3,5 MrO,/11 COOTBETCTBEHHO.

st popMupoBaHuUs TUIAHKTOHHOTO COOOIIECTBA BOAOPOCIIEH B MOJEIBbHBIX
HKOCUCTEMAX MCIOJIB30BAJICS PEYHOM anbroiieHo3. BuaoBoi coctaB GUTOILIAHK-
TOHa B MHUKPOKOCMax ObLI pa3HOOOpa3HbIM M mpenactaBieH 139 BUIOBBIMU U
BHYTPUBUIOBBIMU TAKCOHAMHU BOJIOPOCIIEH, OTHOCSIIUXCS K mectu otaenam: Cy-
anophita, Bacillariophyta, Xantophyta, Pyrrophyta, Euglenophytab Clorophyta.
B nepuoa uccnenoBanuii JOMUHUPOBAIH 3eJIeHbIE (IPOTOKOKKOBBIE) U IMATOMO-
BbI€ BOJOPOCIH, B HEKOTOPBIX CIIydasx 3HAUMUTEIBHOTO Pa3BUTHS JOCTUTAIU
CUHE-3€JIEHbIE BOJOPOCIIH.

BHeceHue CTOYHBIX BOJ BBI3BAJIO YTHETEHHS Pa3BUTHS (UTOIJIAHKTOHA B
OMBITHBIX MUKPOKOCMAaX, MPHU 3TOM 0oJiee BhIPOKACHHBIA TOKCUUYECKUHN 3P eKT
HaOJII0ACHUS HA TIEPBOM MHUKPOKOCMeE (IIpH 3aJIII0BOM 3arps3HeHun) (puc. 1).

O TOKCHMYHOM JIEHCTBUHM CTOYHBIX BOJ| Ha COCTOSIHHE albIOIICHO3a MOJIEIb-
HBIX 9KOCHUCTEM CBUJCTEIHCTBYET TaKXKe JUHAMHKA MPOIYKIIMOHHO-TECTPYKIIU-
OHHBIX MPOLECCOB.

;%II.IJ,.KH./H
60

50 /\ /
40 / \ /

30

20 /

/ /._.—' . . . .
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Puc. 1. lunamuxa wucirennocmu pumoniankmona MuKkpoKocmax
nOO Oeticmeuem CMOYHbIX 800, COOEPAHCAUUX OP2AHUYECKUEe e ecmEa.
1 — 0o0nopazosoe snecenue cmouHoll 800bl;

11 — OpobHoe sHecenue cmoyrotl 600vl, 111 — konmpons
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Puc. 2. Jlunamuxa nepsuunoii npooykyuu(A) u oecmpyxyus(P) 6 KoHmpoavbHOU MUKPOKOCME
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Puc. 3. Jlunamuka nepeuunoti npooykyuu (4) u oecmpyxyuu (P) 6 muxpoxocme
npu 0OHOPA3080M BHECEHUU CIOYHOU 800bl

Kak cnegyer u3 pucyHkoB 2 U 3, 1ociie 3ajJnoBOro BHECEHHUSI CTOYHOM BO/IbI
B IIEPBOM MUKPOKOCME MPOAYKIIMOHHBIE TIPOLIECCHI 3aTOPMO3HIINCH, AECTPYKIIHS
PE3KO0 BO3pOCia U B MEPBbIE CYTKU IKCIIEPUMEHTA IPOLIECCHI IECTPYKINUU 3HAUU-
TeJIbHO Mpeobiagaiy HaJ mpoleccaMu o0pa3oBaHus NepBUYHOM npoaykuuu. [1o
Mepe PACIIOIOKECHHSI OPTAHMUECKUX BEIIECTB, BHECEHHBIX B MUKPOKOCM CO CTOY-
HBIMH BOJaMH, MPOLIECCHl MECTPYKIUU 3aMeuisuiuch. OTHOBPEMEHHO C 3THUM,
BCJIE/ICTBHE YMEHBIICHUS YUCIECHHOCTH (PUTOIUIAHKTOHA K KOHITY SKCIIEPUMEHTA,
CHU3WJIACh M TIEPBUYHAS IPOAYKITUs (ee 3HaueHue coctaBmiio J 0,8 MrO,/m B cyT.).

BreceHnne cTOYHBIX BOJI BO BTOPO MUKPOKOCM MPOMCXOAMUIIO B JIBA MIPHEMA,
MO3TOMY XapaKTep NPOTEKaHUs MPOAYKIIMOHHO-IECTPYKTUBHBIX MPOLIECCOB
3/1€Ch OTJIMYAETCA OT TAKOBOTO B IEPBOM MUKPOKOCME (puc. 4).
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Puc. 4. Jlunamuka nepeuunoii npodykyuu (4) u decmpyxyuu (P) 6 muxpokocme
npu 08YKPAMHOM 8HECEHUU CIOYHOU 800bl

NHrnbupyromye AeMCTBUS CTOYHBIX BOJ MPOSIBUIIOCH U B ATOM CiIydae, Of-
HAKO OHO OBLIO BRIPAXXEHO B MEHBIIICH cTereHu. B mepBbie CyTKH 3HAYCHUE TIep-
BUYHOM MPOIYKIMH COCTABISUIO 2,6 MrO,/1-CyT., AECTPYKILUS HAXOIUIaCch HA Ta-
KOM ke ypoBHE — 2,7MrO,/1-cyT. B nocneayroiue 180e CyToK HabIt01aJ10Ch MO-
BBIICHUE AKTUBHOCTH MNPOAYKUHMOHHO-AUCTPYKUHMOHHBIX IpoueccoB. OIHAKO
IIOCJIE TMOBTOPHOTO BHECEHMSI CTOYHBIX BOJ MNPOAYKUHS PE3KO CHU3MIACH H
TOJBKO K KOHILY DKCIIEPUMEHTA IIPOUCXOAUIO HEKOTOPOE BO3pACTAHHUE MPOAYK-
IIUOHHBIX MPOIIECCOB.

Takum 00pa3oM, Mo pe3yJibTaTaM SKCIEPUMEHTOB B MOJEIbHBIX IKOCHUCTE-
Max MPU BHECEHUU CTOUYHBIX BOJ, COJICPKALIUX OPTaHUYECKUE MPUMECH, MOKHO
CIeNIaTh BBIBOJI, YTO OJTHOPA30BOE (3aJIMTOBOE) 3arpsi3HEHUE OKAa3bIBAET 00JIeE BhI-
pPaXKEHHOE TOKCUYECKOE ICMCTBUE Ha MOIMYJISAILUIO BOJIOPOCIICH U MPUBOJIUT K 3HA-
YUTEJIbHBIM (DYHKIIMOHATHLHBIM H3MEHEHUSM aJIbIOIICHO3A.

[TonydeHHbie B MIPOIECCE MPOBEICHHS SKOTOKCHUIIOTUYECKOTO IKCTIEPUMEHTA
pe3yJIbTaThl MOKa3aliv, YTO 3aJIMOBOE 3arpsI3HEHUE TOKCUYECKUMHU BEUIECTBAMU
MOJIEIBHBIX 9KOCUCTEM OKa3bIBAIOT O0JIee ITy0OKHE CTPYKTYPHO-(DYHKITMOHATb-
HbI€ U3MEHEHUS BOJIHBIX OHMOIIEHO30B M0 CPABHEHUIO C YCTAHOBUBIIIUMCS PEXU-
MOM MOCTYIIJIEHUS TOKCUYECKHUX BEIICCTB.
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VK 624.482

HCCJIEIOBAHUE METOAOB AKKYMYJIMPOBAHUSI TEILIA
I'PYHTA C IIOMOIIbIO COJTHEYHOU SHEPI'NU

U. C. Ilpoceupuna
Acmpaxanckuii 2ocyoapcmeenHbiil
ApXUMeEKMypPHO-CIMPOUMETIbHBLU YHUBEPCUMEm
(2. Acmpaxanw, Poccus)

ITpu cOope Temna ¢ rpyHTa TEIUIOBBIM HACOCOM KaK MCTOYHMKOM HHU3KOIOTEHIIHAILHOTO
TEeI1a TeMIepaTypa IpyHTa B MECTE Pa3MELICHUs TeINIO0OMEHHHUKA MTOCTENIEHHO CHUXKAETCS.
I[J'IH €C YBCIMNYCHUA HCOGXOI[I/IMO 9TO TEIIJIO BOCIIOJIHATH. Hpe;[naraeTc;I AKKYMYJIUPOBAHUC
TEIlJIa TPYHTOM C IIOMOLIBIO PA3JIMYHBIX METOIOB: JOPOKHBIM IIOKPBITHUEM; OTPAKAIOLIEH CII0-
COOHOCTH AJFOMUHHUEBOTO JKpaHa; MPUMEHEHHS MYJIbUYHUPOBAHHS TOYBBI. Bce 3TO MO3BOIHT
YBEIMYUTH TEMIIEpaTypy IpyHTa Ha IIyOWHE 3aJI0KECHHUS TEIUIOOOMEHHUKA U TEM CaMbIM I10-
BBICUTH KO PHUITMEHT TpaHCHOpMAIIMH TETLIA.

Knwuesvie cnosea: axxymynupoeanue menida, OOpPOICHOE NOKpblmMue, MemaiiudyecKull
9KPAH, MYIbYUPOBAHUE, MENI080U HACOC.

When heat is collected from the ground by a heat pump, as a source of low-potential heat,
the temperature of the ground at the location of the heat exchanger gradually decreases. To
increase it, it is necessary to replenish this heat. It is proposed to accumulate heat by the soil
using various methods: road surface; due to the reflectivity of the aluminum screen; with the
use of soil mulching. Such heat accumulation will increase the ground temperature at the depth
of the heat exchanger and thereby increase the heat transformation coefficient.

Keywords: heat storage, road surface, metal screen, mulching, heat pump.

Bepxuuii ciioit 3eMiu sIBASETCS OJTHAM U3 HanboJiee JOCTYTHBIX M KOJIOTHY-
HBIX MCTOYHHMKOB, TEIJIO KOTOPOTO MO>KHO HCIIOJIb30BaTh B Ka4€CTBE HU3KOIIO-
teHuuanpHoro temia (MHT) mis ucnonb30BaHMsI B TEMJIOHACOCHBIX CHCTEMax
TeruioxyaagocHaoxkenus 3aanus [1, 2]. To ecTb TpyHT mpeAcTaBiseT cOOO Ter-
JOBOM aKKyMyJSTOp O€3rpaHMYHOTO 00BbeMa, HAKaIIMBAIOMIMM COJHEUHYIO
HHEPTHUI0, KOTOpas COCOOHA BOCCTAHABIMBACTCS B TEUEHHUM JIETHETO Mepuoia
rojia, Mpu4yeM He 3aBucAllas oT atMochepHbix ycnoBuit [3]. Haubonbiive tem-
nepaTypsl B IpyHTE HAOJIIOAAIOTCS B XOJIOAHBIN MEPUO/] roJa Ha ONPEACICHHOM
rIyOuHe, IpUYeM UX KOoJeOaHus 3aMeIIIOTCS. BO BpEMEHH OTHOCUTEIHHO KOJIe-
OaHMil TeMnepaTypbl HAPY>KHOUM CPeIbI.

B xauecTBe METOJOB IpeIaraeTcsi akKyMyJMPOBaHUE TEIJIa TPYHTOM C TO-
MOIIIbIO TEIUIA JIOPOTH, 3a CYET OTPAXKAIOIIEH CIOCOOHOCTH METAIMYECKOTO
9KpaHa U C MPUMEHEHHEM CIIOCOO0B PEryJMPOBAHUS TEIIOBOTO PEXXUMA MOYBHI.

Bce Buabpl akkyMyJSITOPOB TeIJia BBITIOJHSIIOT OJHY U Ty XK€ (QDYHKIHIO —
HaKaIlIMBAIOT, a 3aTEM OTJIAal0T SHEPIUIO COJIHIIA B XOJIOAHBINA MEPUOJI TOJIa.

B TedeHue roga ObUTM BBIIIOJHEHBI HCCIIEIOBAHUS ITEPEUMCICHHBIX METO/I0B
UHTCHCU(PUKAIIUU COJTHEUHOU SHEPTUU.

1. Hccneoosanue memnepamyp 00poA*CHO20 NOKPLIMUS

DKCnepruMEHTAIbHbIE 3aMePbI ObUIH BBIMOJHEHBI HA CYIIECTBYIOIIEM YUaCTKe
JIOPOKHOTO MOKPBITUS (T. AcTpaxaHsb, yi. CeueHoBa, 2).
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3aMepbl BBIMOJIHAIUCH B TIEPUO/T ¢ Mast 110 Mok 2022 roga, npyu MakCuMalib-
HOM cosiHeuyHOM u3nydeHuu (¢ 12:00 mo 15:00). Yuactok goporu Obut BEIOpaH
mocJjie moBopota Ha 90°, mupuHa JOPOTrH COCTABISAET MATh METPOB (puc. 1).

. Honpoboenue
T BAWKRHUA MOWUH

Puc. 1. Touxku 3amepa memnepamypol 1-3 na nogepxHocmu 00pOHCHO20 NOKPLIMUSL

ITo mosrydeHHBIM pe3yJibTaTaM ObLIN IOCTPOEHBI IPAPUKU 3aBUCUMOCTHU TEM-
nepaTyp B 3aMepsieMbIX ToUKax 1—3 OT Temneparypbl HapyKHOTO BO3AyXa, pe/-
CTaBJIECHHbIE HA PUCYHKE 2.
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Puc. 2. I'pagpuxu 3aeucumocmu memnepamyp 6 mouxax 1—3
8 3a8UCUMOCMU OM MEMNePamypbl Hapy*HCHO20 8030yXd

W3 rpadgukoB ciexyer, YTO ¢ yBEIMUEHUEM TEMIEPATypbl HAPY>KHOT'O BO3-
JyXa TEMIEPATYPhI Ha IOBEPXHOCTH AOPOKHOIO OKPBITHA yBenuuusaercs. [Ipu
3TOM B TOUKe | HarpeB ac(anabTOBOTO MOKPHITHS 00J€e HMHTEHCUBHBIN B CBS3H C
TEM, YTO MPOUCXOAUT JOTIOTHUTEIHHBIA HAIPEB 3a CUET TPEHUS IIMH aBTOMOOU-
JIE Ha MOBOPOTE.

2. Uccneoosanue Ounamuku usMeHeHus memnepamyp 2pyHma 3a cuem ompa-
HCEHUS OM AJIOMUHUEE020 IKPAHA

Tak KaKk 3KCIIEpUMEHTAIIBHBIE UCCIIEA0BAaHUS POBOAWINCH B XOJIOAHBIN I1e-
puoja roga Oblla CMOJIEIMPOBAHA CXEMa UMHUTALIMM HarpeBa rpyHTa, NPEACTaB-
JICHHAsI Ha PUCYHKE 3, C TOMOIIbIO HHPPAKPACHOW JaMIIbI.

OnpIThl NPOBOAWIKCH B ToMenieHue npu temneparype 20 °C B TedeHue natu
4acoB, TEMIIEPATYPbl 3aMEPSIIUCH C UHTEPBAJIOM B IToyyaca. J{Jis Jo0CTOBEpHOCTH
IOJIyYEHHBIX PE3YyJIbTaTOB HKCIIEPUMEHTHI IIPOBOAWIM TPH pasa.
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Puc. 3. Dxcnepumenmanvhule 3amepsvt memnepamyp epyHma
C NOMOWBIO ONBIMHO20 00PA3YA YCMAHOBKIL:
1 — ompadicarowuil IKpar ¢ NOOBUNCHBIMU HCATIO3AMU, 2 — eMKOCb C 3eMiell

1o mosry4eHHBIM JaHHBIM OBLIN TOCTPOEHBI IPAPHUKU 3aBUCUMOCTHU TEMIIEpa-
TypbI OT MPOJIOJKUTEIBHOCTH HAarpeBa rpyHTa, NPEICTABICHHbIE HA PUCYHKE 4.
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Puc. 4. I'paghuxu 3a6ucumocmu meopemuyeckori memnepamypul
om memnepamypul BpOOOJIHCUMENTbHOCIU HA2Ppea 2PYHMA

B cBsi3u ¢ TeM, 4TO MHEPLKS JIAMITBl B HAaYaJIbHBIN [IEPUOJT HU3Kas UJIET ME-
JIEHHBI HAarpeB rPyHTA, HO MIOCJIE YETHIPEX YACOB HArpeBa yYBEIUUECHHUE TEMIIEpa-
Typ CTaOUIM3UPYETCS U yXKe uepe3 MATh YacoB IpyHT nporpesaetcs Ha 1,4 °C.

3. Uccneoosanue memnepamyp epynma, nOKpolmviM My1b4MaAmepuaiom

MynbunpoBaHue MPeNCTaBISET COOOM MOBEPXHOCTHOE MOKPBHITHE TOYBBI
CJI0€M KaKoro-auoo matepuana [4-5].

B paGote Obu1n poBeieHbI UCCIIEOBAHMSI TEMIIEPATYPhI OYBBI IPU UCTIONb-

30BaHUHN B KAYCCTBC MYJIbUMATCPUAJIOB COJIOMBI U KapPTOHA, 4 TAKIKC OTKpLITOﬁ
IMOYBLI, IPECACTABJIICHHBIC HA PUCYHKC 5.

Puc. 5. M3mepenue memnepamyp omkpolmou no48sl U NOKPbIMOU MyTbUMAMEPUATIAMU.
A — yuacmok omxpuimoti nousvl, b — yuacmok ¢ myavyeu uz Kapmoua,
B — yuacmox ¢ mynvueii uz conomul
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JlaHHBIE HCCIEAOBaHUM IOKA3bIBAKOT, YTO B 3UMHHN IIEPUOJ TeMIeparypa
MOYBBI HA YYaCTKE C MyJIbUei OKa3bIBAETCs BhIIIE, YEM Ha y4acTKe 0e3 MyJbuH,
B TO BpPEMsI KakK y»e BECHOW MMEET MecTo oOpaTHoe cooTHouieHue. [Ipu stom
MyJib4a U3 KapTOHa 00yCIOBINBAET 00BN TepMUudecKuil 3 (eKT, yueM MyJibya
u3 conombl. [Tog TepmuHOM «TepMudeckuii 3 HeKT» MyIbUrpoBaHus Oy1eM Ho-
HUMAaTh Pa3HOCTb TeMIIepaTyp MmouBbl A7 Ha OHOM U TOM ke TyOuHe MyIbuu-
POBAHHOTO ¥ OTKPBITOTO YYaCTKOB.

[To moy4eHHBIM TaHHBIM OBUTHA TIOCTPOEHBI TPaUKK 3aBUCUMOCTH TEMIIEpa-
Typbl TPYHTa NOCJIE PUMEHEHUSI MYJIbYMAaTEPUAIOB, IPEICTABICHHBIC HA PUCYH-
Kax 6 u 7.
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Puc. 6. I'pagpuxu 3a6ucumocmu memnepamypul epynma
nocie npumenerus myavumamepuanos na enyoune 0,05 m
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Puc. 7. I'pagpuxu 3a6ucumocmu memnepamypol cpynma
nocie npumenerus myavumamepuanos na enyoure 0,30 m

W3 rpadgukoB BUIHO, YTO TIPU CPABHEHUH OTKPBITOM MOYBHI M KapTOHA pas-
HOCTh CpPEJIHUX TeMIiepaTyp Oyner BapbupoBaThes B nipenenax 4 °C. Ecnu cpas-
HUBATh KAPTOH C COJIOMOM, TO pa3HOCTh CPETHUX TEMITepaTyp OyACT pa3andaTbCs
npumepro Ha 3,5 °C. Mcxoas u3 3toro, kapToH 3¢ (dEeKTUBHEE MOIICPKUBACT
TEeMIIepaTypy TPyHTa, YEM COJIOMA B HE3aBUCUMOCTH OT TTyOUHBI.

BriBOIBI:

1) c yBemnueHHEM TeMIIEpaTypbl HAPYKHOTO BO3AyXa TEMIEpaTypa J0POXK-
HOTO TTOKPBITHS YBEIIMYNBACTCS, & HA IOBOPOTHOM YYAaCTKE JOPOTH MPOUCXOIUT
JOTIOJTHUTENBHBIN HarpeB 3a CYET TPEHUs ITUH aBTOMOOUJIEH;
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2) 3(ppexTUBHOCTH HarpeBa rpyHTa ¢ OMOIIBIO OTPAXKAIOIIEr0 IKpaHa OIIly-
THUMa TOJIBKO IOCJIE MSATH YacOB HarpeBa. ITo 0OBACHAETCS TEM, UTO H3-3a HU3KOH
WHEPIIMH JIaMITbl B Hayaje 3KCIEepUMEHTa UAET MEIJICHHbIN HarpeB rpyHTa, HO
MOCJI€ YETHIPEX YaCOB MPOrpeBa yBEIMUECHHUE TEMITEPATyphbl CTAOUITU3UPYETCS;

3) monmbupas MynbuMaTepuanbl C ONPEACTICHHBIMH XapaKTePUCTUKAMHU,
MO>KHO aKTUBHO BJIMATH HA PEKUM TEMITEPATYPhl MOYBBI, YMEHBIIATH WU YBEIU-
YUBATh BEMYMHY aKKyMYJIMPOBAHHOM COTHEUHOMN YHEPTUU C MTOMOIIbIO TTOBEPX-
HOCTHOT'O MOKPBITHS TOYBBI KAPTOHOM UJITU COJIOMOH.
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TPUI'EHEPAIIA KAK KOMIVIEKCHOE ITOJTYYEHHE
IJEKTPUYECTBA, TEIIVIA U TOBAPHOI'O XOJIOJA

JI. C. Cepukoesa, JI. B. 'anumosa
Acmpaxanckuii 2ocyoapcmeenHbiii
ApXUMeEKMYPHO-CIMPOUMETIbHBLU YHUBEPCUMEm
(2. Acmpaxanw, Poccus)

B cratbe npuBeieHbl OCHOBHBIE MOHATHUS M ONIPEEICHHS, KacaroIHecss KOMIUIEKCHOTO TPOo-
M3BOJICTBA HJIEKTPUYECKON TEIUIOBOM U HEPIUM XoJoa. PazsuTre TpureHepanyu ¢ UCIoiIb30Ba-
HHEM a0COpOIMOHHBIX XOJOAMIBHBIX MAIIMH CIIOCOOHO 00€CTIeUNTh TOTPEOUTENS MITU ITPOMBIII-
JICHHOE IIPEIIPUATHE HE TOJIBKO TEIIOBOM U DJIEKTPUYECKOM SHEPTUEH, HO M TOBAPHBIM XOJIOJIOM,
KOTOPBI MOXKET HCIOJIb30BAThCS B CUCTEMaX KOHMIIMOHUPOBAHUS BO3/yXa WM CUCTEMaX XOJI0-
JOCHAOXEHHs TIPENPHUATHS IO NepepaboTKe U XPAaHEHHUIO CKOPOIOPTSILUXCSI IPOAYKTOB.

Knrwouegvle cnosa: mpucenepayus, mennogas sHepeus, S1eKmpudecKkas SHepeus, mosapHbill
X07100, abCOpOYUOHHASL XOTOOUTLHAS MAWUHA, MENTI080U 08Ucamellb, NOMpeoumeb SHepeUul.

The article presents the basic concepts and definitions relating to the integrated production
of electrical heat and cold energy. The development of trigeneration, using absorption chillers,
is able to provide a consumer or an industrial enterprise not only with thermal and electrical
energy, but also with commercial cold, which can be used in air conditioning systems or refrig-
eration systems of an enterprise for the processing and storage of fast perishable products.

Keywords: trigeneration, thermal energy, electrical energy, commercial cold, absorption
refrigerator, heat engine, energy consumer.
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B Hacrosimiee BpeMsi JOCTATOYHO IIMPOKOE PACIPOCTPAHEHUE B CHUCTEMAX
TEIUIOCHA0KEHUSI HACEJICHHBIX MYHKTOB MOJYYMIH KOTENbHBIE, TEIIO3IEKTPO-
nentpanu (TOL) u ropoackue snexktpuueckue ctaniuu (I'POC). OnHako B HEKO-
TOPBIX CITy4asx KpOME TEIJIOBOU U 3JIEKTPUUYECKOM SHEPTUHU 1J1s1 CHaOKeHUs 00b-
€KTOB TPeOYyeTCsl TOBAPHBIN X0JI0]1, KOTOPBIM MPUXOJUTCS MOTYYaTh B XOJIOUIb-
HBIX MallMHaX, pa0OTAIONIMX Ha 3JEKTPUUYECKON SHEPIHMH WU TPAJULUOHHBIX
BUJIaX OPTraHWYECKOro TOIMBa. B aToM ciydae Hambosee mpeanouTuTeIbHOM
ABJsieTCS Tpurenepamus [1].

Tpurenepanuss — 3T0 COBMECTHOE NPOM3BOJCTBO AJIEKTPUUYECKOU, TEIJIOBOU
SHEPIHH M TOBAPHOT'0 X0J10a. KOMITJIEKCHOE MPOU3BOACTBO ANEKTPUUECKOM TEILIO0-
BOM SHEPIHH U X0JI0/Ia, CTIOCOOHO 3HAYUTENIBHO CHU3UTh CTOMMOCTh Ka)KJI0TO BUA
SHEpPIr'uH, MO CPABHEHUIO C IOJYYEHUEM 3TUX BUJOB SHEPIMH B TPATULIMOHHBIX
ycrporicTBax. [IpuHImn paboThl CUCTEM TpUTeHEPALMK TOKa3aH Ha pUCYHKeE .

Tonnueo (ras)

Yxopauwwe rasol
Cmas. macno
WHTepkynep

Bopa ¢-Mbl 0xn-A

Ytunuzauua ABcopbuwoHHas
Tenna MalwnHa

JneKTpNYecTBOo + lopavan soga/Mlap + OxnaxpeHHan Boga
[
3neKTporeHepauus KoreHnepayus TpureHepauyus

Puc. 1. I[lpunyunuanvnas cxema mpuecenepayuoHHOU YCMaHO8KU

OTau4mreM OT KOT€HEpaIluu SBISIETCS TO, YTO B KOMIUIEKC YCTPONCTB TPHUTE-
HEpalMd BXOAWT JIOTIOJHUTENHLHO aOCOpPOIMOHHAS XOJOJWIbHAS MalldHa
(ABXM). OHa cOCTOUT U3 YEThIPEX OCHOBHBIX KOMIIOHEHTOB (CM. pHC. 2):

® UCIapUTEIb;

e abcopbep;

® TeHepaTop;

® KOHJCHCATOP.

B ABXM xnagareHToM siBIsieTcs Boja, a0CopOSHTOM (TTOTJIOTUTENIEM ) — pac-
TBOp Opommna utust (LiBr) [2]. PactBop 6pomuaa mutust o61a1aeT BEICOKOM a0-
copOupyoIIei ctocoOHOCThIO, KOTOpasi yBEJIMYMUBAETCS MIPU MOBBIIICHUH TJI0T-
HOCTH WJIA TTIOHWXEHUU TEMIIepaTyphl pacTBopa. Haunem paccMaTpuBaTh UK
OXJIOKICHUS C UcTapuTeNs. B HeM moiepKuBaeTCsl TOHWKEHHOE JaBICHUE —
6 MM pT. cT. [Ipu TakoM AaBIIEHUH BOJIa-XJIalareHT KUIUT Y)Ke PU TeMIlepaType
+4 °C. X1agareHT KUIuT, TeM CaMbIM OXJIaXKJ1as TPYyObl C )KUJIKOCTBIO OT MOTpe-
outens. OOpa3yromuiics Ipyu KUTICHUH map rnojaercs B abcopOep, riae 3ToT ras
norJionaercs pactsopom LiBr. B abcopOepe koHIeHTprupoBaHHbIN pacTBOp LiBr
(momaBaeMblii M3 TEHEpATOPa) MOTJIONIACT Taphl XJIaJareHTa, TEM CaMbIM ITOHH-
’asi CBOIO KOHIICHTPAIIUIO (TO €CTh CTAHOBHUTCS CJIA0BIM HIIA Pa30aBICHHBIM).
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P
TEHEPATOP NAPBI XNALATEHTA KOHOEHCATOP
OXNAKAARDILER
BOAA BLINDG,

mip 40°C

== 105°C

ropAYan Bona
100°C 65% = 95°C
LiBr kpenxuid

TENNOOEMEHHHK

HCNAPUTEND

ABCOPBEP
NAPBI XNADATEHTA

7°C st
K norpeGuremno

12°C e
of noTpeGuTens

HACOC PACTBOPA LiBr HACOC XNAOATEHTA

Puc. 2. Ilpunyunuanvnas cxema pabomor ABXM

[Tornomenue mapoB (abcopOuusi) SBIASETCA PK3OTEPMUUYECKON peakiuei, To
€CTh PEAKLMEN C BBIICIECHUEM TEIIOThI, KOTOPAsi OTBOAUTCS OXJIaXIAIOIIEH BO-
JIOW, KaK MpaBujo, oT rpagupHu. Jlanee cnabblii pacTBOp (HEKOHIIEHTPUPOBAH-
HBII) OJJAETCSI HACOCOM Y€epe3 TEMJIO0OMEHHUK, B KOTOPOM 3TOT pacTBOp Harpe-
BAETCs OT KPEMKOro (KOHLEHTPUPOBAHHOIO) pacTBOpa U3 renepatopa. B renepa-
TOpE 3a CUeT UCTOYHHMKA OPOCOBOTO TEIUIa (B HAILIEM CIIydae — 3TO Topsidas BOAA)
XJIaJJar€HT-BO/1a U3 CJ1abOro pacTBOpPA BBIIAPUBAETCS, U TEM camMbIM pacTBop LiBr
CHOBA CTaHOBUTCS KPEIIKUM.

[Tocne reneparopa 3TOT KOHIEHTPUPOBAHHBIN PAacTBOpP BO3BpallaeTcst B aod-
copbep. B cBoro ouepenp BOASHON Nap U3 TeHepaTopa HalpaBIIsIeTcsl B KOHIEHCa-
TOp, TA€ KOHJIEHCUPYETCS 3a CUET OTBOAA TEIUIOTHI OXJIaXAarommel cpeao. CKoH-
J€HCUPOBABILIMIICS U3 BOJSHBIX [TAPOB XJIaJAareHT (B0/1a) BHOBb IOCTYMAET B MCIIA-
pUTENb U KUMUT. Takum 00pazoM, XOIOAUIbHBIN [IUKJI IOBTOPSETCS 3aHOBO.

Ecnu B netHuil nmepuoj moTpeOUTENnto TpedyeTcsl XO0JIol, TO ropsiyasi BoJa
OT CHCTEMBI OXJIAKICHHUS ra30TYpOMHHOMN MM MTApOra30BOi YCTAHOBKH MOCTYTAET
B reHepatop AbXM, rae npoucxoauT rnepsasi CTyleHb YTWIM3ALMK TEIUIA U Iepe-
BOJIa €r0 B TOBAPHBIN X0J101. BTOpas cTyneHp — No3BOJISAET MOIYYUTh TOBAPHBIMA
xoj04 myTeM nonadr AbBXM BEIXJTOMHBIX TOPSYUX Ta30B OT Ta30TYpOMHHON yCTa-
HOBKH WJIM JBUTATENsl BHYTPEHHEro cropanusi. O0ecneyeHne AByX CTyIEeHEN yTu-
JM3alM1 TEIU1acocoOCTBYET BEIPAOOTKE X0J10/1a C HauBbICIIEN 3()(h)EKTUBHOCTBIO.

B 3umHui nepuon y 3akazuMka UMEETCsS MOTPEOHOCTh B ropsiueil Bojae, B
3TOM CJIy4ae TEMJI0Basi JHEPTUSA OT JBIMOBBIX I'a30B, CMa304YHOI'0 Maciia U BOJbI
UJET HaIlPSIMYI0 B CUCTEMBI OTOIIEHUs U ropsiuero BogocHadxenus (I'BC), mu-
Hys1 ABXM.

[IpouszBoacTBo TOBapHOro x0s10/1a B ABXM MOXKET NporucXOoauTh B OJHOM
WIM JIByX CTyIEHSX [3], a B KAYECTBE I'PEIOIIEIO areHTa MOXET BBICTYNIAaTh KaK
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ropsityasi BoJia, Tak ¥ CyXOi HaChIIIEHHBIN WK TIeperpeThiid nap. DPPeKTUBHOCTD
UCITOJIb30BAaHUSI B KAYECTBE IPEIOLIErO areHTa napa BbIIIE, TaK MPH TEIJIOBOM
MorHocti | MBT, npu ncnons3zoBannu napa moxxkHo 1400 kBt xonona, a npu
MCMoJIb30BaHuu ropsiuent Boasl — 800 kBt [4].

WNupiMu cioBamu, XOJIOAMIBHBINA KOd(hHUIIEHT mpeoOpa3oBaHus I BOAS-
Hoii MamuHbl paBeH 0,8, a 11t nmaposoit 1,4. [lna nHanbonbieit 3¢ heKTUBHOCTH
paboThl TPUTEHEPAIIMOHHYIO CUCTEMY HEOOXOJMMO IKCILTyaTUPOBATh MPU MaK-
CUMAaJIbHO BO3MOKHOM XOJIOI0ITPOU3BOAUTEIbHOCTH.

Cdepa mpuMeHEeHHs TPUTCHEPAITMOHHBIX CUCTEM OY€Hb LIMpOKas. TpureHe-
palroHbIe YCTAHOBKUA MOXHO HUCTIOIb30BaTh Ha CIEAYIOMUX O0BEKTAX:

® TOPrOBO-Pa3BJIEKATEIIbHBIC LICHTHIL;

KHHOTEATPBIL;

00BEKTHI YHEPTETUKA;

IIEHTPBI 00PaOOTKN JAHHBIX (IaTa-IIEHTPHI);
TEXHOIAPKH;

Ou3HEC-TIApKU;

TOCTUHUIIBL;

a’pOIOPTHI;

OBOLIEXPAaHUIINILIA;

® [IPOMBIIUICHHBIE XOJOIUIbHUKNA U MOPO3UJIbHUKY U T. 1.

B kadecTBe MOJOKUTENBHOTO MPUMEPA UCTIONB30BAHUS CUCTEM KOTE€HEpaIUH
MOXHO NPUBECTH KpynHeHmui B Poccuu TpUreHepalmoHHBIN KOMILUIEKC a’po-
noprta IlynkoBo, pacnonoxenHoro B ropojae Cankr-IletepOypr. YcraHOBIEHHBII
KOMIUIEKC CHa0KaeT TepMUHANBI a3pornopTa ropsyeil Bogoil ans cucrem ['BC u
OTOIUJIEHUS, XOJI0JI0OM — JJII CUCTEM KOHJIUIIMOHUPOBAHUS BO3yXa U BEHTUJISILIUU.

Hcrnonbs30BaHne TPUTEHEPALIMH ITO3BOJISIET CYLIECTBEHHO CHU3UTH CTOMMOCTD
TEIJIOBOM, 3JIEKTPUUYECKON IHEPTUU U TOBAPHOTO XOJa MPU MOJEPHU3ALMUU CHU-
CTEM KOTeHepaIuy abCopOIMOHHON X0I0UIFHON MAIITMHOM, OPTaHU30BaTh MPO-
M3BOJICTBO XOJI0/1a MPH YTUIIM3AIUH <WIHIIHE TEMIOBOW SHEPTUU.
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N3YUEHUE COAEPKAHUS TAXEJIBIX METAJIJIOB B IIOYBE
B PAMOHAX BJIMAHUA OBFBEKTOB TEIVIOOHEPI'ETUKU

A. B. @Qunonos, A. A. Myxun
Acmpaxanckuii 2ocyoapcmeenHbiil
ApXUMeEKmMypPHO-CIMPOUMEIbHBLU YHUBEPCUMEN
(2. Acmpaxanw, Poccus)

HccnenoBanus BIUSHUS TEIUIOUIEKTPOLIEHTPAIN HA 3arpsA3HEHMSI TIOYB TSXKEJIBIMH TOK-
CHYHBIMU METAJUIAMHU aKTyaJIbHbl U 3HAYMMBI, TaK KaK SIBIISIOTCS OCHOBHBIM IOKa3aTeJeM 3a-
IPA3HEHUS OKPY>KAIOILEH CPEebl.

Knrwueswie cnosa: mennosnekmpoyenmpans, maidxcesvle Memaiivl, 3a2psA3HeHue, menio-
9Hep2emuKa.

Studies of the influence of thermal power plants on soil pollution with heavy toxic metals
are relevant and significant, as they are the main indicator of environmental pollution.

Keywords: combined heat and power plant, heavy metals, pollution, thermal power engi-
neering.

Cpenu Bcex MPENNnpUATHI TEIUIOAHEPTETUKH JIUAUPYIOIIEe 3HAUEHUE B 3a-
I'PS3HEHUHU OKPY>KAIOIIEH Cpelibl, B TOM YHuCIe TsokenbiMu Metaiuiamu (TM), siB-
asitoTes TerosnekTporieHTpanu (TOL]), B KOTOPbIX OCHOBHBIM TOIUTMBOM JIJIS
C)KUTAHUS CIIYKUT KAMEHHBINA YT OJIb.

[To macmTabaM BIUSIHUS HA OKPY’KAIOIIYIO CPEy TEIJIOBasi JHEPreTUKA 3aHU-
MaeT oJiHO u3 nepBbix MecT. Mcrounnkom TM npu padore TOLI siisitoTcst Kak
TOHKOJUCIIEPCHBIC YACTUIIbI BEIOPACKIBAEMOM 30JIbI, TaK U 30Jia, MOCTyMHAaromas B
30J100TBaJIbl. MaKkCcUMaabHOE KOJIMYECTBO JBIMOBBIX BBIOPOCOB OCEHAET B 30HE
2,5—4 KM OT TEII0BOM ANEKTPOCTAHLIMH. 30J1a, BbIIyBaeMasi U3 30JI00TBAJIOB, CIIO-
coOHa co3/1aBaTh B MOYBE KOHIEHTpauu TM B HECKOJIBKO pa3 OOJbIINE, YeM 3a
c4eT BEIOpOCOB M3 TpyO. IMEHHO ToYBa HAXOAWTCS B IIEHTPE TPAHCTPAHHUYHOTO
nepenoca, murpauuu TM. N3yuenne conepxannst TM B mouBax HEOOXOAUMO ISt
KOHTPOJIS 32 COCTOSIHUEM OKPY’KAIOLIEH Cpelbl, OXpaHbl €€ OT 3arpsa3HeHus. [lpu
»ToM (hoHOBOE KOmuecTBO TM City>kKUT Toukoi otcueTta [1].

B nacTosiiee BpeMsi 0co0yI0 aKTyaabHOCTh U 3HAUMMOCTD IMPUOOPETAIOT UC-
CJIeIOBAaHUS 3arpsi3HEHUS O0BEKTOB OKPYKAIOIIEH MTPUPOTHOM CpeJibl B 30HE BITU-
SIHUSI TETUIOAJIEKTpocTaHui. Takue ucciaenoBanust He0OX0AUMbI BBUY HEI0CTa-
TOYHOCTH CBEJCHUN O COAEPKAHUM MOJUTIOTAHTOB B YIVISIX U 30JI0ILIAKOBBIX OT-
X0/1aX, 00 UX BO3JEHCTBUH HA COCTOSIHUE KOMIIOHEHTOB OKPY>KAIOIIEH CPEIbI.

[{enbro HamIEro KccaeoBaHus ObIJIO IPOBECTH CPABHUTEIBHYIO XapaKTepH-
CTUKY BJIMSIHMS HEKOTOphIX TOILI B ropoaax Poccuu Ha colep)KaHUE TIKETbIX
TOKCUYHBIX METAJJIOB B ITOYBAX.

s mocTrKEeHUs HOCTABJICHHOM LIEJIA PELIAIMCH CIEAYIOIINE 3a1a4u:

1) ananu3 paHee Oy OJIMKOBAaHHBIX TUTEPATYPHBIX JAHHBIX O COACPKaHUU TSI~
JKEJIBIX TOKCUYHBIX METAJIOB B MOYBE B 30HE BAUAHUA TOL] paznuyHbIX peruo-
HOB Poccuu;
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2) cpaBHUTENbHASI XapaKTEPUCTUKA COJIEPKAHUS TSHKEIIBIX METANIOB B 30HE
BIUsIHUA paccMaTpuBaeMbix TOLL.

B kauecTBe 00bEKTOB M3yUeHHUs ObUTM BBIOpAHBI Pe3yJIbTAaTUBHBIC TaHHBIE pa-
Hee BBITIOJIHEHHBIX PabOT, MOCBSIIICHHBIX UCCIEIOBAHUIO TIOYBEHHOTO IMOKPOBA Ha
COJICP’KAHUE TSKEIIBIX TOKCUYHBIX METAJUIOB B PaliOHAaX BIMSHUSA MUHYCHMHCKOU
TOL, Abakanckoit TOL, Xabaposckoit TOILI-3, Omckoii TOILI-5 [1-3]. Beibpanasie
TOLI sBnsitoTCs HanboJee KPYMHEHIITMMU MPEANPUATHASIMUA B CBOMX PETHOHAX.

Pe3ynbTaThl paHee BBITIOJIHEHHBIX UCCIICIOBAHUH IIPEACTaBICHbI B TaOIHUIIC.

Tabnuua
Conepmaﬂne THKEJIbIX TOKCHYHbBIX METAJJIOB B ITIOYBaX,
noaBepKeHHbIX BAUAHUI TIII (B MI/Kr mouBbI)
IIpennpu- | Munycunckas | Al0akaHckasi XabapoBckas Omckas
siTHE TOI1 TII TIII-3 TIII-5
Tommso Bypslii yrous Bypslii yrois VYromns Hepron- | Dkuba- [AK
Hpma-bopo- Wpma-bopo- TPUHCKOTO Mée- CTY3CKHI MTI/KT
JUHCKOTO Me- | TUHCKOIO Me- | CTOPOKICHHUS yroiib
CTOPOXKJEHHS | CTOPOXKICHUS
CauHen 1,58 1,92 8,2 2,39 6,00
Menan 2,95 2,2 2,7 — 3
[uHK 3,03 4,01 0,9 - 23
Kanmuii 0,00 0,00 0,4 — 0,5
PryTh 0,002 0,025 0,132 - 2,1

AHanmM3 TpeCTaBICHHBIX B Ta0IMIE JAHHBIX MOKa3aj, YTO MAaKCUMaJIbHOE
coJiepKaHue CBUHIIA XapaKTEePHO JIsl MOYB, MOJABEPKEHHBIX BO3/IeCTBUIO Xaba-
posckoit TOLI. CpenHee coaepskaHre MOABUAKHOU POPMBI 3TOrO METaJljIa COCTa-
BuJio 8,2 mr/kr mouBbl. Kpome TOro, paccMarpuBaeMblii TTOKa3aTellb MPEBBICUIT
npunsaTeie 3HadeHus [1/IK B 1,37 pa3. MunumanbHble 3Ha4€HUS IO COAEPIKAHUIO
cBUHIIA XapakTepHbl s Munycunckoit TOIl. B Ab6akanckoit TOL] u Omckoit
TOL-5 npesimienus [1JIK cBuHIIA HE BBISBICHO.

MaxkcumanbHOE 3HaUYSHHUE COJICPKAHMS TTOIBMKHBIX (hOpM Menn 3a(pUKCUPOBAHO
B MOYBAX, MOJABEPKEHHBIX BIMsIHUI0O Munycunckoit TOLl, MunnmManbHoe — B Aba-
kaHckoil TOLI. B cpenHemM oHM HE pa3Inyaivch BO BCEX PACCMATPHUBAEMBIX CITydasiX.

Conep:kaHue IMHKAa BO BCEX PAacCMaTpPUBAEMBIX CIIydasix HE MPEBBIIIAIO
[TJAK. Ognaxo B paitone Bimustaust Munycuuckoi TOL u Abakanckoit TOL] atoro
AIIEMEHTa 3HAYUTENIbHO 0oJIblie, ueM B paiioHe Xabapockon TIILI.

MakcuMalnbHble KOHIIEHTPAIMU KaaMUs U PTYTH B IIOYBE XapaKTEePHBI s Xa-
6aposckoit TOLI-3. {ns Munycunckoit TOL u Abakanckoit TOLI cogepxanue ka-
MUS HIDKE TIpejiena 0OHapyKeHUsT METOIUKH, PTYTH — MUHUMAJIBHO.

Ananu3 conepkanusi TM B mouBe MOKHO YBSI3aTh C YIJIEM, UCIIOJIb3YEMBIM B
Ka4ueCTBE OCHOBHOTI'O TOIIMBA. Tak, MAaKCUMaJIbHBIN YPOBEHb 3arpsI3HCHUS TsKe-
JILIMU TOKCUYHBIMU METaJIJIaMU XapaKTEePEeH ISl MOYB, MOBEPKEHHBIX BIUSHUIO
Xabaposckoit TOLI-3 (cBuHEI, KaAMHIA, PTYTh), T/I€ B KAYECTBE TOTIJIMBA UCTIOIb-
3YIOT yroJjib HeproHrpuHCKOTrO MECTOPOXKAEHUA. B TO ke BpeMsl UCIIOIb30BAHUE

184



Oyporo yris Mpiia-bopoauHCKOro MECTOPOKIEHUsI MPUBOAUT K OOJee CUIlb-
HOMY 3arpsi3HEHUIO IUHKOM, HO HE BIIUSET Ha HAKOIUJIEHUE 3TOr0 AJIEMEHTA BBIIIE
MPEAeSIbHO I0MYCTUMON KOHIICHTPAIIUH.

PaccMoTpeHHbI€ JaHHBIE MTO3BOJISIIOT B TOM MJIM MHOM MEpe CeNaTh BHIBOJ O
BO3/ICIICTBUM MPEACTABIECHHBIX NPEANPUATAN HA OKPYKAOIILYIO cpeny. B yactHo-
CTH, OJTHUM U3 (DAKTOPOB MOXKET BBICTYHAaTh UCTIOIb3YyEMOE Ha MPEATPHUSITUN TOTI-
JBO [4]. DTO, B CBOIO OUYEPE/Ih, IPEINOJIAraeT MEPECMOTP TEXHOJIOTUYECKOTO MPO-
necca [5], B TOM 4uciie YCTaHOBKY JOIMOJIHUTENBHBIX CUCTEM OYHUCTKH BPETHBIX
BbIOPOCOB, B pe3yJIbTaTe KOTOPBIX IPOUCXOAMT 3arPSA3HEHUE OKPY KAIOIIEH CpEebI.
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INOBBIINEHUE DPPEKTUBHOCTHU
C/KUT'AHUA ITPUPOJHOTI'O I'A3A
B I'OPEJIKAX HH®PAKPACHOI'O U3JIYHEHHMSA CBETJIOT'O THUIIA

I10. A. I'onosau, O. B. Muxaiickas
Jlonbacckasa nayuonanvHas akaoemus Cmpoumenbcmea u apxXumexmypbl
(e. Maxeesxa, /loneykas Hapoonasa Pecnyonuka, Poccus)

Ha ocHOBaHMM NTUTEpaTypHOTO aHajlN3a BbISBICHBI MPEHMYIIECTBA MCIIOIb30BAHUS WH-
(pakpacHbBIX TOPENIOK «CBETIOr0» THIIA, MOTYyUYeHA 3aBUCUMOCTb H3JIy4aTeIbHONW CIIOCOOHOCTH
TOPETIKU OT BEITMUMHBI KO PHUIMEeHTa N30bITKA BO3/1yXa 0 M IaBJICHUS ra3a Iepej ropesikoi,
OCHAIIICHHOW MPO3pavyHbIM SKPAHOM.

Knrwouesvle cnosa: copenka un@pakpacno2o usiyyenus, «CEemublily usiyuamens, KO3¢g-
Quyuenm u3ovimKa 6030yxa, memMnepamypa uznyuaouel N0epXHOCmu, NPOCKOK NAAMEHU.

Based on the literature analysis, the advantages of using infrared burners of the "light" type
are revealed, the dependence of the emissivity of the burner on the value of the excess air coeffi-
cient o and the gas pressure in front of the burner equipped with a transparent screen is obtained.

Keywords: infrared radiation burner, "light" emitter, excess air coefficient, temperature of
the radiating surface, flame slip.
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Ha ceronnsmnuii 1eHb NPUPOJHBIN Ta3 siBisieTca Hanbosee 3PPEeKTUBHBIM
AKOJIOTMYECKHA YHUCTBHIM TOILUIMBOM, BBICOKOKAYECTBEHHBIM TEIJIO3HEPTOHOCUTE-
JieM, 3aHUMAIOIIKUM JOMUHHUPYIOIEE TOJI0KEHHE B CTPYKTYpE TOIUTMBHO-IHEpre-
THueckoro 6amanca ctpan CHI'.

B nocnegnee Bpemsi Bce OOMBIIYIO aKTyaJIbHOCTh MPUOOpPETAaET BONIPOC pa-
[IMOHATIFHOTO WCIOJB30BaHUs MPUPOIHOTO raza AJsl MOJyYeHHUs] HanOOJbIIEro
IKOHOMHUYECKOTO d(pdekxta u noBbieHus: 3HPEKTUBHOCTH MPOU3BOCTBEHHBIX
npoueccon [ 1, 2].

OddekTuBHOE CXKUTAHUE TMPUPOTHOTO Ta3a MOXKET OOCCIEUYHBATHCA C
UCIIOJIb30BaHUEM Topesiok uH(pakpacHoro w3nydenuss (I'MU), xotopsie
paboTarOT MO MPUHIUITY JIYYHCTOro TeriooOMeHa. ['openku nHppakpacHoro u3-
JyYEeHUS SBISIOTCS PA3HOBUIHOCTHIO MHIKEKIIMOHHBIX TOPEJIOK, PACCUUTAHHBIX
Ha paboTy ¢ ko3 dunmenTom n30bITKa Bo3ayxa o = 1,02—1,07.

Kak nmoxa3biBaloT MHOTOUYHCIIEHHBIE UCCIEAOBAHUS TOPENIOK U MPAKTHUYECKH
OCYIIECTBICHHBIX OTOMUTEIBHBIX YCTAHOBOK, B TIOMEIIIEHUSIX C UCTIOJIB30BAHUEM
OTUX TOPEJOK TIPH HOPMAJBHBIX OJKCIUIyaTallMOHHBIX pPEXKUMax padOThI
(maBieHHME ra3a, TEIUIOBAas HArpys3ka, OPUTOK BO3AyXa M OTBOJ MPOAYKTOB
cropanusi) o0ecrneymBaeTcsi JOBOJbHO BbICOKAs MOJIHOTA COKUraHus rasa [3, 4].

TennoBoe wu3nmydeHue OT MHPPAKPACHBIX HU3MydyaTesled HE MOTJIOIIAETCs
BO3/yXOM, ITIO3TOMY BCSI SHEprus 6€3 MoTeph JOCTUTAET 000rpEeBaeMbIX MOBEPX-
HOocTel. CUCTEMBI JIyYHCTOrO OTOIIEHUs Ha 0a3e MH(paKpacHBIX H3ITyyaTeneu
MO3BOJISIOT AOOUTHCA HKOHOMUM 3aTPAT HA OTOIUJIEHUE 10 CPABHEHUIO C TPaIu-
IIMOHHBIMH CUCTEMaMUu. buonormueckoe nelcTBUe WH(pPaKpacHOTO paaua-
ITMOHHOTO OTOTUICHHMSI OJIATOTIPUSATHO JIJIsl YeJloBeKa [5, 6].

CyuiecTByIOIIME TOPEJNKU JACNATCS Ha JiIBa OCHOBHBIX THIIA: «TEMHBIEY,
y KOTOPBIX Temneparypa Hakana He npesbimaeT 600 °C, u «CBETIbIE» — CBBIIIE
600 °C. ¥V «TeMHBIX» U3IydaTeseil MpoLecc rOPeHHsl MPOUCXOAUT B MTOJIHOCTHIO
3aKpBITOM IPOCTPAHCTBE, & Y «CBETJIBIX» — HEMOCPEACTBEHHO Ha U3ITy4Yarollen
MOBEPXHOCTH, TO €CTh OTKPBITO M HeGe30macHO. [103TOMy K MPUMEHEHHIO «CBET-
JBIX» U3ITyYaTesied MpeabaBIsSIIOTCS 0oJee )KeCTKUE TpeOOBaHUS MO MOKAPHBIM
HopMmaM. «CBeTnbie» u3iyyatenu B cpeaHeM Ha 10-15 % skoHommyHee 1o
NOTPEeOJICHUIO Ta3a 3a CUET MCKIIOUEHHUS MOTEPh TEIia ¢ YXOASIIMMHU Ta3aMu,
NOTPEOIISAIOT MEHBIIIE IEKTPOIHEPTUN U CO3/Ial0T MeHbIe mryma. Kpome toro,
IKCIUTyaTallMOHHbBIE 3aTpaThl HAa SHEPrOHOCUTENb, AJIEKTPOIHEPTHI0 M TEXHU-
4ecKoe 00CITyKMBaHUE JIJIs1 «CBETIIBIX» HH(PPAKPACHBIX U3TyUyaTeNeH 10 MsATH pa3
MEHBIIIE, YUEeM JIJISI «TEMHBIX).

CpaBHUTENBHBIN aHANIM3 MPEUMYIIECTB M HEJOCTAaTKOB HWH(MPaKpPaCHBIX
TOPEJIOK «CBETJION0» U «TEMHOI0» THIIA MOKa3bIBAET, YTO Chepbl MPUMEHEHHUS
[N «cBEeTIOro» TUIla 3HAYNUTENBHO MHUPE IO CPABHEHUIO C «TEMHBIMUY», YTO H
obycnosmiio Beioop 'MU «cBeTnoroy» Tuma B kKauecTBe 00BEKTA NCCIACAOBAHMS.

[IprMeHeHre JTyYuCThIX CUCTEM OTOIUIEHUS CAEPKUBAETCA TEM, UTO HOpMaA-
TUBHas 0a3za /Jisi pacueTa U NPOCKTHUPOBAHUS CUCTEM OTCYTCTBYET WJIM HE
COOTBETCTBYET COBPEMEHHOMY TEXHHUYECKOMY YpOBHIO. B CBSI3M ¢ 3TUM BO3HU-
KaeT HEOOXOJUMOCTh B MPOBEJACHUU HKCIIEPUMEHTAIBHBIX HMCCICIOBAHUN JUIS
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onpeeeHUs] ONTUMAIBHBIX YCIOBUHM C)KUTaHUS ra3a u 00ecreyeHus TpeOyeMbIX
CaHUTAapPHO-TUTHEHUYECKUX MTOKA3aTENEH B OTAIJIMBAEMbIX IOMELIEHUSX.

B ycnoBusx skcmutyatanuu ' Ha oTKpbITOM BO311yXe TpeOyeTcsl BhICOKAs
UX BETPOYCTOMYMBOCTb. IJTO MOXET ObITh JIOCTUTHYTO YCTAaHOBKOH Tmepen
HACaJKOW IKpaHa, Mpo3pavyHoro /s uH(ppakpacHoro uzmyuyeHus. OqHaKo SKpaH,
BBITIOJTHEHHBIN U3 KBapIlIEBOIO CTEKJIA, BCJIEACTBUE OTPAKEHHUS 4YaCTH HH(pa-
KpPaCHOTO U3IIy4eHHsl, OyJeT CIOCOOCTBOBATh Pa30TPEBY KEPAMUUYECKUX ILITUTOK,
U TeMIepaTypa ra30BO3IYIIHON CMECH MOXKET MOBBICUTHCS HACTOJIBKO, YTO CTa-
HET BO3MOXKHBIM MPOCKOK miiaMeHu. CTaObuabHOCTh TOPEHHSI IO OTHOIICHUIO K
IPOCKOKY MOXHO IOBBICUTH YBeJIMYEHHUEM Kod(duireHTa n30bITKa BO3ayXa
CMECH 0L, OJTHAKO TIPU ITOM CHUKAETCSI HMHTEHCUBHOCTh MH(PAKPACHOTO U3IyUe-
HUs. DKCIIEpUMEHTaNbHBIE HccienoBanus padotsl I U npu ycraHOBKE SKpaHa,
M30JIUPYIOLIETO MPOAYKTHI CTOPaHUs OT OKPY’KAIOIIETO BO3yXa, IPEACTABISIOT
MHTEpPEC, TaK KaK UMEHHO OTKPBITOE IMOBEPXHOCTHOE TOPEHUE OrPaHUUYUBACT
chepy ux nmpumenenus [7, 8].

HaubGonee momno TtemnoBoit Gamanc 'MW ¢ mepdopupoBanHOil Kepammu-
yecKkoi Hacagkol paccmorpeH A. K. PoaunabiM. ABTOp OTMEYAET, YTO MOJIY4YHTh
pPacyeTHBIM ITyTEM BCE HEOOXOIUMBIE JUIsl TPOEKTUPOBAHMSI CUCTEM M YCTAaHOBOK
paauanMoHHOro 000rpeBa napaMeTpsl U XapakrepucTuku razoBeix ' MU mpakTu-
4EeCKU Hemb3s. HeKoTopsle U3 HUX ONPEENsIIOT SKCIIEPUMEHTAIbHBIM Iy TEM.

VYBenuuenue kodddunuenta nonesHoro aevcteus (KILJ{) TUMU Bo3moxkHO
MOCPEJICTBOM YCTAaHOBKH METAJUIMYECKON CETKH HaJ KEpaMUYECKUM H3IyyaTe-
JeM, opeOpeHus MOBEPXHOCTU KEPAMUKH, YBEIMYEHUS JOJIM U3IyYEHHS] CTEH-
KaMM KaHaJOB, TEIJIOOTBOJA B CTEHKN KaHAJIOB.

Mertamnnueckasi ceTka CIocoOCTBYET MOBBILIEHUIO BETPOYCTOMYMBOCTH U
3¢ (HEKTUBHOCTH, TaK KaK CTAHOBUTCS BTOPUYHBIM JIOMOJHUTEIbHBIM H3Ty4yaTe-
neM. [lons uznydaemoii sHeprun Bo3pactaeT Ha 4—14 % B 3aBUCUMOCTH OT yI€Jb-
HOU TerIoBoM Harpy3ku. CeTka BO3BpAllaeT YacTh YMUTUPOBAHHBIX YHEPreTH-
YECKUX YACTHUIl Ha3a/ Ha aKTUBHYIO TOBEPXHOCTh, YTO MPUBOJUT K BO30YKICHHUIO
YaCTHUI] aTOMOB U K MOCJIEIYIOIIEMY YBEIIMYEHUIO SMUCCUH (DOTOHOB U3TyUYEHHUS.

[Ipu cxuUraHuy ra3oBO3IYIIHOW CMECH HaOJIOAeTCsl HEPABHOMEPHOCTH
HarpeBaHus IOBEPXHOCTH INIOCKUX KepaMUUECKUX IINTOK. [losBneHue 30H ¢ pas-
JMYHON TEMIEPaTypoil HarpeBa OObSICHIETCA Pa3IMYMEM B TOJILIUHE NEPEMbIYEK
MEX1y OTBEPCTHSIMU U JUAMETPOB OTBepCcTHil. OpedpeHne MOBEPXHOCTH B BUJIE
nUpaMuzl, KOHYCOB WJIM OOpO3]l yBEJIMYMBAET IUIOMIAh PATUPYIOIIEH MOBEpX-
HOCTH, UCKIIFOYAET WM 3HAYUTEIbHO YMEHBIIIAET HEPABHOMEPHOCTh HAarpeBa Ke-
PaMHUKH, MOBBIIIAET MOJHOTY CrOPaHUs U JOJIO TEIUIOTHI, IEPEJaBacMOM B BUJIE
U3JTyYEHUS, 10 CPABHEHHUIO C IIOCKUM HU3JIy4aTesIeM.

HccenenoBanusaMu yCTaHOBIIEHO, YTO y ra3oBblx I U ¢ kepamuuecknmu Hacan-
KaMH JaXXe IPU PacHoOJIOKEHUH HaJ HUMU METAJIMYECKUX CETOK MHTEHCUBHOCTD
U3TY4YeHUs B Pa3IMYHBIX HAMPABICHUSX MO MOIychepe OT HOpMAIM K HacajKe
HeoauHakoBa. [1o HopMamm k moBepxHOCTH (¢ = 90°) Ha OIM3KUX PACCTOSHUSIX OT
M3JTyYarollel HacaJKu MJIOTHOCTh MEHBIIIE, YeM no1 yrioM 75° u 45°. Ipu npubiu-
KEHUM K KPAsiM TOPEJIKHU MIOTHOCTh U3TyYEHHUS] CHOBA CHMXKAETCHS.
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CyMMapHOe HU3JydyeHHE TOpeNIKM B 3HAYUTEIbHONM Mepe 3aBUCUT OT JOJHU
TeIyia OT CTEHOK KaHayloB. TakuMm oOpa3om, mis yBennuyeHus jgyurcroro KII/]
HE00XO0JMM MHTEHCUBHBIN HarpeB IjaMEHEM HE TOJIbKO MOBEPXHOCTH KepaMu-
YECKUX TUIUTOK, HO U BHYTPEHHEN MOBEPXHOCTHU YCThsl KAHAJIOB.

[lepegada yacTH TEIJIOTHI W3 30HBI PEAKUHUU B CTEHKY MPU HAIWYWU TeEI-
JIOOTBOJA BBI3BIBAET YMEHBUIEHUE TEMIIEPATypbl IUIAMEHH OT TEOPETUUYECKOMN
TEMIIepaTyphl 10 HEKOTOPOH Temmeparypbl ropeHus. UeM HUxe Temmeparypa
TOpEHUsl, TEM HUXKE TeMIIepaTypa MPOYyKTOB CTOPAHUS HA BBIXOJIE€ U3 30HBI TOpe-
Hud. Jlons npsiMoi OTAauM Teria U3JIyYEHUEM TEM BBIIIE, YEM HMXKE TeMIlepa-
Typa ra3oB, YXOJSIIUX U3 30HbI TOPEHUS. YBEIMYEHUE TEIJIOOTBOAA B CTEHKHU
KaHAJIOB TUMUTHPYETCS TallleHHEM TJIaMEHU B y3KUX KaHajax. [Iponecc ramenus
IJIaMEHU ONPEETSETCS TUaMeTPOM KaHaJIOB, a TaKXKe JUIMHOW U YUCIIOM COCE[I-
HUX KaHaJIOB, TETUIOMPOBOJHOCTHIO MaTepuaja CTCHKH U TEeIIO(PU3NYECKUMU
CBOMCTBaMHU Tra30BO3AyIIHON cMecH. Temrieparypa CTEHKM KaHaja BIMSET Ha
IIpeeIIbl YCTOMYNBOCTH IO OTHOLLIEHHUIO K IPOCKOKY IUIAMEHH, a IPU IIPOXOK/Ie-
HUU IUIAaMEHH 4epe3 nepOopUpOBaHHBIE HACAJIKHU CYIIECTBEHHYIO POJIb MIPAET
pacnpeneneHue TEMIEPATypbl 0 JUIMHE OTHEBOrO KaHajla, KOTOPOE 3aBUCHUT OT
TEIUIONPOBOJAHOCTH MaTepuaia Hacaaku [8].

Ha ocHoBanuu taboparopHsix uccienaoanuii ropenku [ MN-1,85 «3Be3noukay,
KOTOpasi OTHOCUTCA K Hau0bosiee NpOCThIM M paclpoCTPAHEHHBIM TOpeKaM UH(pa-
KPaCHOTO M3JIy4YEHHs «CBETIIOT0» TUIIA, ObLjIa MOJyuyeHa 3aBUCUIMOCTh U3ITydaTellb-
HOM CTIOCOOHOCTH TOPEJIKH OT BETMYUHBI KOAPPHUIHEHTa N30bITKA BO3yXa O U JIaB-
JIeHus rasa nepen ropenkoi P. M3imydarens 1aHHOM ropesky ObLT 3aKPhIT Mpo3pad-
HBIM 3KpaHOM M3 TEPMOCTOMKOIO CTEKJa C OTBEPCTHEM B LIEHTPE IJsl OTBOAA
poayKToB cropanusi. CoryacHo [8] mpo3paydHblil 3KpaH NpPENsATCTBYET MHTEHCUB-
HBIM KOHBEKTUBHBIM TEILJIONOTEPSIM, BOSHUKAIOLIUM IPU OOTEKAHUH OKPYKAIOIITIM
BO3YXOM H3JIy4arolleil MOBEPXHOCTH FOPEIIOK.

OnBITH TPOBOUIINCH IPU U3MEHEHUN BETMYUHBI KO3(PPuIimeHTa o B mpee-
nax ot 1,0 1o 2,0 mpu GpUKCUPOBAHHOM 3HAUYCHUHM JIABIICHUS Ta3a, KOTOPOE U3Me-
Hsutoch cTtynendaro ot 1800 mo 3600 Ila [8].

WcxonHble 1aHHbIE UI pacyeTa NpeCTaBIeHbI B TAOIUIIE.

Tabnuma
Temneparypa usiayyawuei NOBEPXHOCTH MPHU IaBJICHUHU ra3a
nepea ropejkoi P u koagdunuente n30bITKAa BO3ayxa o

Hasnenue | Koappuumuent | Temmeparypa | JaBaenne | Koappumuent | Temmepatypa
rasa U30BITKA u3Jayvamouieil | rasa nepen U30BITKA U3JIy4aromiei
nepen BO3/yXa o TMOBEPXHOCTH | TOpeIKOH BO3/yXa o NMOBEPXHOCTH
ropeJiKoii t, °C P, I1a t,°C
P, I1a
1800 1,0 708 3000 1,0 811
1,2 844 1,2 895
1,4 845 1,4 913
1,6 841 1,6 881
1,8 840 1,8 870
2,0 838 2,0 868
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IIpoodonxcenue madbauywl

Jasnenue | Koappuumuent | Temmeparypa | JaBaenne | Koappumuent | Temmepatypa
rasa U30BITKA u3Jayvamouieil | rasa nepen U30BITKA U3JIy4aromiei
nepen BO3/yXa o NMOBEPXHOCTH | TOpeIKOH BO3/yXa o MOBEPXHOCTH
ropeJkoi t, °C P, I1a t,°C
P, I1a
2400 1,0 760 3600 1,0 827
1,2 870 1,2 915
1,4 879 1,4 927
1,6 858 1,6 899
1,8 851 1,8 886
2,0 849 2,0 885

3aBUCHUMOCTh M3Ty4yaTebHOM CIIOCOOHOCTH TOPENIOK OT Kod(dduirenTta us-
OBITKa BO3/yXa M JABJICHHS ra3a mepe]] TOPEIKOiH MOYKHO OIHCATh YPAaBHCHHUEM:

t=-1,9999-103% +5,6858 - 103 - a« — 0,17333 - P — 3,5883 - 103 - a? +

+8,7962 - 1075 - P> + +7,3756 - 102 - a® — 1,1574 - 1078 . P* (1)

[TpoBepka aJeKBAaTHOCTH YpaBHEHHS PETPECCHM MPOW3BOIMIACH TI0 3HAYE-
HUIO KpuTepus Duirepa, onpeaesieMoro Kak OTHOIEHUE OO0Iel AUCIIEPCHH K
ocTatoyHOM, pu 10%-M ypOBHE 3HAUHMOCTH.

['padux 3aBUCUMOCTH M3ITy4aTeIbHON CITOCOOHOCTH TOPENIKU OT KO3 duriu-
¢HTa M30bITKA BO3/IyXa U JABJIICHUS Ta3a Mepe] TOPEIKOU MPUBEICH HA PUCYHKE.
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Kos¢¢mument pacxona Bo3ayxa o

Puc. I'paghux 3aeucumocmu usnywamenbHoll cnocooHocmu 2opeiKu
om Koaghgpuyuenma uzbeimra 6030yxa u 0asleHus 2asa nepeo 2opeiKou

W3 rpaduka BugHO, 4TO ¢ yBeanMueHUEeM kod(dduirenta o Temmneparypa us-
Jy4arolleld MOBEPXHOCTH pacTeT U gocturaer makcumyma 927 °C npu o = 1,4.
3areM OHa CHWXKAeTCs MPU BCEX HCCIEIOBAaHHBIX BEJIMYMHAX JABJICHUS rasa.
C yBenuyeHHEM JaBJICHUS Ta3a, CIEJOBATEIbHO, pPacxoja raza M MOIIHOCTH
TOpeJKH, TeMIeparypa u3Jydaromei mnoBepxHoctu pacrter ot 708 °C
npu P = 1800 ITa no 927 °C npu P = 3600 ITIa.

AHanmu3 JMTepaTypHbIX HCTOYHUKOB MOKa3bIBAET NEPCHEKTUBHOCTh NPUMEHE-
HUSI TOPEIOK MH(PPaKpaCHOTO U3ITYUYEHUS «CBETJION0» TUIIA B CUCTEMAaX OTOILUICHMUSL.
Paccmotpens BozmoxuocT yBemmmuenus K1/ I'TMA. Ha ocHoBannm 3aBucHMOCTH
U3JIy4aTesIbHON CIIOCOOHOCTU TOPEJIKH, OCHAIIEHHOW IMPO3payHbIM 3KPaHOM, OT
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ko3¢ unreHTa n30bITKa BO3LyXa U IABICHUS ra3a Mepes ropeaKoid MOXKHO Ompe-
JeTISITh U3IyYaTelbHYI0 CIIOCOOHOCTh TOPENKH MPH 3HAYCHUAX KOA(D(PUIIEHTA 13-
ObITKa BO3/1yXa U JJABJICHUS T'a3a Mepe TOPENIKOM, ISl KOTOPBIX HET JTaHHBIX IO pe-
3yJIbTaTaM JKclepuMeHTa. JlanpHelime uccienoBaHus OyAyT HampasieHbl Ha
OIICHKY 3Heprod((HeKTUBHOCTH U dKOIOTHYecKX nokazarenei [ .
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YK 628.32

COBEPHIEHCTBOBAHHUE TEXHOJIOI'MX OYUCTKH
HE®OTE3AI'PASHEHHBIX CTOYHbIX BO/{
ITPHU ITIOBTOPHOM HUCIIOJIb30BAHUU UX
B CUCTEME OBOPOTHOI'O BOJOCHABXEHUA

H. I'. Bypoosa, O. C. bBpowixo, /1. Il. Axoenes, E. B. ®edynosa
Boneoepaockuii cocyoapcmeennbliit mexuuyeckutl yHugepcumem
(2. Boneoepao, Poccus)

OCHOBHOH TIENIBI0 COBEPIICHCTBOBAHUS OYMCTHBIX COOPYKeHHMM HedTernepepadbaTpiBaro-
IIETO 3aBOJIa JOJDKHO OBITH COKpalieHne o0beMOB cOpachIBa€MBIX CTOYHBIX BOJ 3aBOja U
yMEeHbIlIeHHEe 3a00pa ChIpoi BOJbI U3 peku Bonru 3a cueT opraHuzanuy NOAMUTKA OYHUIIEH-
HBIMHU CTOKaMHU COBPEMEHHBIX 0JIOKOB 00OPOTHOTO BOJIOCHA0KEHUS.

Knroueswie cnosa: negpmenpooykmsi, cOpoc cmoxos, ouuyeHHble CMOKU, MEeXHUYeCcKdsl
600a, OJ10KU 060POMHO20 B0OOCHADICEHUS, WMPAGDHbIE CAHKYULU.

The main goal of improving the treatment facilities of an oil refinery should be to reduce the
volume of wastewater discharged from the plant and reduce the intake of raw water from the Volga
River by organizing the supply of treated wastewater to modern recycling water supply units.

Keywords: petroleum products, wastewater discharge, treated wastewater, process water,
recycled water supply units, penalties.
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[ToBbiienne 3PPEeKTUBHOCTH MPOMBIIILIEHHBIX OUUCTHBIX COOPYKEHUNA MOKET
OBITh IOCTUTHYTO ITyTeM J100aBJIEHHS OJHOIO WJIM HECKOJIBKHX 3TAIOB MOCIEYIO-
HIel OYMCTKH, YIyUIIEHUS] KOHCTPYKIIMU CYIIECTBYIOLIEr0 0OOPYI0BAHUS U U3ME-
HEHMSI TEXHOJIOTUYECKOTO MPOLIecca OJTHOTO M3 TAoB OYUCTKHA Ha Oojee apdek-
TUBHBIN. [ [py BEIOTHEHNY KaKI0M U3 9TUX MEP IIPEANIPUATHUS CTATKUBAIOTCSA C Ps-
JIOM po0JIeEM, KOTOpbIE MOTYT OBITh CBSI3aHbI C HEXBATKOW MECTa Ha TEPPUTOPUU
OUYHCTHBIX COOPY’KEHUM, BTOPUYHBIM 3arpsI3HEHUEM OUUIIICHHON BOJBI, HAIIPUMED,
MIPU UCTIONTF30BAHUU KOATYJISIHTOB (COJIEH %Kelle3a WiIh alTFOMUHUS ), 3SHAYUTEIbHBIMU
KalUTaIbHBIMU BJIOYKEHUSIMU B PEKOHCTPYKIIMIO OYUCTHBIX COOPYKEHUH, yBEInYe-
HUEM SKCIUTyaTallMOHHBIX PACXOJ0B U T. 1. [1, 2].

BriOpaTh onTuManbHbIi crioco0 noBbinieHus 3 HEKTUBHOCTH OYUCTKU CTOY-
HBIX BOJ HedrenepepabaTriBaromero 3aBona (HII3) mocrarouno cnoxuo. Heco-
MHEHHO, OH JIOJI’KEH OCHOBBIBATHCSA HA BCECTOPOHHEM TEXHOJOTMYECKOM M IKO-
HOMHYECKOM aHaJIM3€ CYLIECTBYIOLIEH cuTyanuu. Kpome Toro, mpenBapuTess-
HbIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHMS BCET/Ia MOJIE3HbI JIsl 00ecreueHus J10-
CTHXEHUSI TpeOyeMOro KauyecTBa OYMCTKHU MIPU YKa3aHHBIX YCIOBUAX [3].

JlocTrxkeHre NOCTaBIEHHOM LIEMU BO3MOKHO ITPEXKIE BCETO 3a CUET MOCIEN0-
BaTEIbHOMN peanu3aluu CIeyONMX MEPOTIPUATUN, PEICTABIIEHHBIX B TAOIHUIIE.

J{1s1 TIOBTOPHOTO HCIOJIb30BAHUSI B OOOPOTHOM BOJIOCHA0KEHUM, a TaK¥Ke
IpeKpamieHus: copoca U30bITOYHOIO KOJIMYECTBA OYMIIIEHHBIX CTOKOB IMpeJiara-
€TCSl PEKOHCTPYHUPOBAaTh OUYHUCTHBIE COOPYKEHHMS, TOBEIS MOKA3aTEIN CTOKa 10
TpeboBaHMii K arperataM 000OpOTHOTO BOIOCHAOXKEeHHS Ha TiepBoMm dtare [3]. [To-
CJI€ 3TOTO B JaJbHEHIIIEM peaInu3yoTcs 3Talbl CTPOUTENBCTBA HOBBIX YCTAHOBOK
OMOJIOTMYECKOM OYMCTKU CTOYHBIX BOJ C YCTAHOBKOM MOCIEAYIOIIEH OYUCTKH,
KOTOPast TOJIHOCTHIO BEPHET BCE OUUIIICHHBIE CTOKH B 0OOPOTHBIN UK U YMEHbB-
IUT 3a00p BOABI U3 PEKU JIJIsI TEXHUYECKUX HYK/I.

Tabmuia
MeponpusiTusi M pe3yJibTaT UX peaju3auuu
Meponpusitust Pe3yabTar peanusanuu
IIpoBenenue [ToBbllIEHUE CTENEHN OYUCTKH HEKOTOPBIX MTOKA3aTENIe, TAKUX
PEKOHCTPYKLIUU KaK HeTEPOAYKThI, B3BEIIICHHBIE BEIIECTBA, CYyIb(DUIbI U T. 1.
CYIIECTBYIOIIHNX OYU- Pa3paborannbie Mepbl TIO3BOJAT BepHYTh 4acTh OC B OTHETb-
nieHHbIX cTokoB (OC) Hble OJOKM UUPKYJSIMOHHOTO BOJOCHAOXEHHS W CHU3HTH
mrpadsl 3a NPEBHIIICHUE
CTpOoUTENHCTBO Meponpustus nmo3Bosat Bo3pamate OC Ha OTaeabHbIC OJOKH
HOBBIX COOpPYKEHUHN — 000pOTHOTO BOJIOCHA0XKEHH S, BO3BpAIIATh YaCTh CTOKOB B Kaue-
OJIOKOB CTBE TEXHMYECKOU BOBI TSI IpeANpHUsITHii-ab0oHeHTOB [4]. U3-
OMOJIOTMYECKOM OYMCTKU | OBITOK MOYKHO HAIIPaBJIsTh HAa COPOC B PEKYy
[TocTpoenue Meps! o3BoJsAT BepHYTh Bce OC B MUPKYIHPYIOIINUE OJIOKH BO-
HOBBIX COOpPYKEHUHN — JOCHA0KEHUS, MIPEKPATUTH TOOBIYY U3 PEKH ISl TEXHUYECKUX
OJIOKOB JIOOYUCTKHU HYXJI, BEPHYTh BCIO BOJy B Kau€CTBE TEXHUYECKON BOJbI ISl
IPEANpUATHI-a00HEHTa M TEIUIOAJICKTPOLICHTpaIeH

OuncTKka CTOYHBIX BOJA HedTenepepabaThIBAIOIIMX 3aBOJOB  SBISETCS
CJIOKHOW TEXHUYECKOM 3a1aueil. Ee pemenue no3BossieT coOMoAaTh TPUHIIMIIBI
YCTOMYMBOTO Pa3BUTHSI 3a CUET CHIIKEHUS BO3JCHCTBUS Ha OKPYXKAIOLIYIO Cpeny,
3 PEKTUBHOTO UCTIOIB30BAHUS SHEPTUU U PECYPCOB |35, 6].
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CorylacHO TEXHOJIOTMYECKUM PEIICHUSIM IPU IIPOCKTUPOBAHUM ITOCATKA CO-
OPY’KE€HHM BBINOJHSETCS Ha ABYX Iulomaakax. Ha OcHOBHOM npon3BOACTBEHHOM
IUIOLIAJIKE peaIn3yeTcsi OJJIOK OYMCTKHU KUCIIBIX CTOKOB.

B coctaB 0:10Kka 0UMCTKH KHCIIBIX CTOKOB BXOJAT CJEIYIOIINE COOPYKEHUS:

e OJNOK HAMOPHBIX HeTeoTHeauTENeH ¢ PUIbTpamu;

® EMKOCTb cOOpa YJIOBJIEHHOTO HE(PTEPOIYKTa;

® OTCTOWHUK JJisi cOopa HedTenuiama.

Ha TeppuTopry OYMCTHBIX COOPYKEHHI BBIIIOJIHEHA MPUBS3KA CIIEIYIOLIUX
COOPYKCHUU:

® PE3EpPBYAPBI-yCPEAHUTENHN CO BCTPOCHHOM CTaHIIUEN;

e HaropHble (I0TATOPbl HA HEUTPAIbHBIX CTOKAX;

® IPUAMOK C OTPYKHBIMU HACOCAMM;

e HarnopHble (PIOTATOPhl Ha CTOKAX 3JIEKTPOOOECCOIUBAIOLIUX YCTAaHOBOK
(BJIOY);

® HACOCHAs CTaHILHUA MOJA4YM CTOKOB HAa OMOXMMUYECKUX OUHUCTHBIX COOPY-
xenusix (bOC);

e 0JIOYHO-MOAYJIbHBIE 3[JaHUSI C PEAr€HTHBIM XO3SIMICTBOM C PELIMPKYJISALIH-
OHHBIMH HAaCOCaMH,

® KOMIIPECCOPAMUY;

® ABTOMATHUYECKUE aHAIM3ATOPBI C MOJYJIBHOW KOMIIPECCOPHOM CTAHIUEH.

[Ton peKOHCTPYKIIMIO B 4aCTH 3aMEHBI 000PYI0BAHUS U YCTAHOBKH JIOTI0JI-
HUTEJIIBHOTO 000pY10BaHUS MONAJAI0T CIEAYIOIINE OOBEKTHI:

® CenaparTopsl;

IpueMHasl Kamepa;

npUeMHasi KaMepa OYUILIEHHBIX CTOYHBIX BOJI;
npueMHas Kamepa (IOTONEHbI U HedTenuiama;
UMIIEJUIEPHBIE (PIIOTATOPBI;

IpUeMHas KaMmepa;

orneparopHasi, anmnapaTHas;

pEareHTHOE X035 MCTBO.

JIeMOHTa)Xy ITOAJIEKAT CIECAYIOMINE COOPYKEHUS:

® HaIopHbIE OAKU C OOBS3KOM.

3alaHreM Ha IPOEKTUPOBAHUE MPEYy CMATPUBAKOTCSL:

1. MeporipusiTusi, KOTOpble TO3BOJIAT HCIIOJNb30BaTh CaMOTEUYHBIM TpyOo-
IPOBOJ M pe3epByaphl. JlaHHOE MeponpHsITHE HEOOXOAUMO MJisi 0OecredeHHs
pUeMa CTOKOB MPHU 3aJIOBOM cOpOCe MO KOJIJIEKTOpaM, a TaKkkKe JUIsl BPEMEH-
HOT'O XPaHEHUs 3arpsi3HEHHOI0 CTOKA. 3a4MCTKY U PEMOHT PE3E€PBYapOB BBIIOJI-
HSET CHeUuaIu3upoBaHHas opranu3anus. OO0bemMamu paOOT yUUTHIBAECTCA YTH-
JU3alys U3BJIEYEHHOrO nulama. B cMmeTy 3akiiafpiBaeTcsi CcyMMa KOHTpakTa Ha
BBITNOJIHEHUE JaHHBIX Pa0oT.

2. 3ameHa HeTecOOPHBIX CKUMMEPOB B HE(TENOBYIIKAX, MEPEHOCHBIX Ca-
MOBCACBIBAIOIIMX BHUHTOBBIX HACOCOB M CTAI[MOHAPHBIX CAMOBCACHIBAIOIINX
BHUHTOBBIX HACOCOB HAa HACOCHI OOJIbLIEH MPOU3BOIUTEIBHOCTH.
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[lepeHOCHON BHMHTOBOW HAacOC MpelHa3HAuY€H ISl OTKauyku HedTenuiama c
MOBEPXHOCTH HE(TENTOBYIIKH B ChIpbeBble eMKOCTH ycTaHOBKU Flottweg.

Hacocsl oTkaunBatoT coOpaHHbIA HEPTENPOAYKT B CEKIIMH B EMKOCTb YJIOB-
JICHHOTO He(Tenpoaykra.

[IpemycmatrpuBaeTcss ycTaHOBKa HOBBIX YCTPOMCTB st cOopa HedTenpo-
JTyKTa ¢ TIOBEPXHOCTH 3€pKajia BOJbI B cekiusx HedrenoBymiek. HedrecOop-
MKW YCTaHABJIMBAIOTCS HA MEPEKPHITUU CeKIMI HedTenoByku. B HedgrecOop-
MK MPEIyCMOTPEH BCTPOCHHBIM HACOC ISl OTKAYKU YJIOBJICHHOTO HepTEempo-
IyKTa W JBUTATENb JJIsl MPUBEICHUS B ABMKEHUE JIGHTHI JUIsi cOopa HedTempo-
nykta. OTKayka MpPOU3BOAMTCS B CYLIECTBYIOIIUM TPYyOONPOBOJ YIOBICHHOTO
He(TENMPOyKTa U OTBOJUTCS B EMKOCTD YJIOBJIEHHOTO Hedrenpomykra [7].

3. OOHOBEHHE CKUMMEPOB B TIECKOJIOBKE.

YcTaHOBKa HOBBIX YCTPOMCTB uis cOopa HEPTEPOIyKTa C TMOBEPXHOCTU
3epKaja BOJbl B IECKOJIOBKE U €MKOCTEH.

Y CcTpoicTBO ycTaHABIIMBAETCS HA IEPEKPHITUN PE3EPBYapa U MECKOJIOBKH, KO-
TOPOE€ yCcTpauBaeTcsi B 00beMe MPOEKTHBIX padoT. HedrecOopiimk ananornyeH
M0 KOHCTPYKIIUM TE€M, UYTO HAXOJSATCS Ha MEPEKPHITHHA HEPTEIOBYIIKH.

Otkauka HedTenpoaykTa HeQTecOOPIIMKAMHU OCYIIIECTBIISIETCS B CYIIIECTBY-
IOLIYIO JIMHUIO U OTBOAMUTCS B HE(PTECOOPHYIO €MKOCTb.

W3 meckonoBkM OTKadka He(TEenpoayKTa BHOBb YCTaHABIMBAEMBIMU
HepTecOOpIIMKAaMH OCYIIECTBISIETCd B CYLIECTBYIOUIYIO JIMHUIO YJIOBJIEHHOTO
HePTEeNpoIyKTa U OTBOAMUTCS B pa3/ieIOUYHbIE PE3E€PBYapHI.

4. 3aMeHa KacceT cenaparopoB HAa HEPIKABECIOIIHE.

5. 3aMeHa KacceT UMIEIUIEPHBIX (hJIOTATOPOB HAa HEPIKABEIOIINE M KOPITYCOB
JHCTIEPTaTOPOB HA HEP>KABEIOLIHE.

[TyHKTOM 3a/1aHus IPEIyCMATPUBACTCS TTOCTaBKA HOBBIX KACCET M KOPITYCOB
JHCTIEPTaTOPOB B COOTBETCTBUM C OMPOCHBIM JIUCTOM M MOHTAXK 3THUX DJIEMEHTOB
B Koprmyca (hJIoTaTopoB.

6. HoBas cxema HamopHoil (ioTaliMM Ha HEUTpaJbHBIX CTOKaX M CTOKax
DJIOY ¢ TpeboBaHMSIME TIO COEpKaHUIO HedTEmpoayKTa [8].

Omnupasich Ha ONBIT MPEANPHUITHIA, YKE PEATU30BaBIINX MOX0KHUE MPOEKTHI, Op-
raHu3aiys 0€CCTOYHOM CUCTEMbI BOA0000POTA HA PEANIPUSITUH MTO3BOJIUT TOOUTHCS:

1) cHKeHUs 3aTpaT Ha Mepeady CTOUHBIX BOJ B CETh KaHAIM3AIMH U CHIDKEHHE
mTpadHBIX CAaHKIMI 32 TPEBBIIICHHUE MPEIETHHO JOMYCTUMOIN KOHIICHTPAIUH;

2) yiydIlleHUs1 KayecTBa 0OOPOTHOM BOJIbI U TTOJAMMTOYHOM BOJIbI, YBEJTMUCHHE
CpOoKa CIIyObl TEIJIOOOMEHHOTO OOOpY/AOBaHUS U CHIDKEHUE MOTPEOICHUS
PEareHToB MPH IKCIUTyaTaluu 0J10Ka 000POTHOTO BOAOCHAOXKEHUS;

3) cHKeHus 3a00pa BOJbI U3 BOJOEMA;

4) npu3HaHUS TIPOEKTa «3EJICHBIM» M TOSBIICHUS BO3MOKHOCTH TMPETEHJIO-
BaTh Ha CYOCHIMH U MUHBIE MEPHI TOCYIAPCTBEHHOMN MOAMEPKKU TI0 «3EJICHOMY
(bMHaHCHUPOBAHUIO.

Takum 006pazom, U3I0KEHHBIE IPEJIOKEHNUS B CTaThE PEIIAIOT 3a]]a4y COBEP-
[ICHCTBOBAHUS TEXHOJOTUNA OUUCTKH HEPTE3arpsiI3HEHHBIX CTOYHBIX BOJI IIPH T10-
BTOPHOM HCIOJIb30BAHUM UX B CHCTEME OOOPOTHOTO BOJOCHAOMXEHUs, 0003Ha-
YEHHBIA pPE3yJIbTaT TMOATBEPKICH MPOBEICHHBIMU TEXHUKO-DKOHOMHYECCKUMHU
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pacueramu, Iie pacCCMOTPEHbI MHBECTULIMOHHBIE U3JEPHKKU, CPOKU OKYIIa€MOCTH
C HCIIOJIb30BAHUEM MEXIYyHAapOJIHOTo craHaapta kinaccudukauun cmer AACE
(MexnayHapoaHas Accouuarysi pa3BUTHsS CTOUMOCTHOTO HHXUHUPUHTA).
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OCHOBA PAITMOHAJIBHOI'O UCITOJIb3OBAHUA
BO/HbBIX PECYPCOB
HA HE®TEIIEPEPABATBIBAIOIIINX 3ABOJJAX

10. 10. IOpyves, A. I'. Tumogpees, A. B. Hazun, E. P. Haiika
Boneoepaockuii cocyoapcmeennwiii mexuuieckuil yHugepcumem
(2. Boneoepao, Poccus)

B npezacraBieHHOM Marepuaine M3J1araloTcsi BOIPOCH COXPAaHEHHs BOJHBIX PECYPCOB O/1-
HOW W3 KpyIHEHIel B MUpe BOJHON apTepun — peku Bonru Ha HedrenepepabarbiBaromeM
npomssozctse 000 «JIYKOMJI — Bonrorpanuedrenepepaborka». Ha mepsom 3Tame paccMar-
pYBaeMoii TpoOJIEMBI TIPOBEACH COOp MCXOIHBIX JAaHHBIX, aHAJIN3 PAOOTHl CUCTEM BOJOCHA0-
YKEHUS U BOJIOOTBEJICHUS, YaCTUYHAs pa3paboTKa ONTUMAIBHBIX TEXHOJIOTUYECKUX PEIIeHUH 1
CXEeM BOJOCHA0XKEHHs, BOJOOTBEICHUS MPEANPUATHS, TPOpadOTKa TEXHUYECKUX MEpPONpHs-
TUH, HAIPaBJIECHHBIX HA MOBBIIICHHE 3PPEKTUBHOCTU CUCTEMBI 000pPOTa BOJBI, COKpAIllEHUE
00beMOB cOpachIBa€MbIX CTOYHBIX BOJ] 3aBOJIa M YMEHBIIIEHHE 3a00pa ChIPOi BOABI U3 PEKH
Bounru 3a cyer opranuzaniy MoJMUTKH OYUIICHHBIMU CTOKAMH.

Knrwouesvie cnosa: mexuuueckue mMeponpusmus, dK0I02UYECKAs ONACHOCMb, cOpOyus.,
9KOI02UYeCKasn IPPeKmusHocmb, OUOXUMUYECKAS. OUUCTIKA.

The presented material outlines the issues of conservation of water resources of one of the
world's largest waterways - the Volga River, at the oil refining production of «LUKOIL — Vol-
gogradneftepererabotka». At the first stage of the problem under consideration, the collection of

194



initial data, the analysis of the operation of water supply and sanitation systems, the partial devel-
opment of optimal technological solutions and schemes of water supply and sanitation of the enter-
prise, the elaboration of technical measures aimed at improving the efficiency of the water circula-
tion system, reducing the volume of wastewater discharged from the plant and reducing the intake
of raw water from the Volga River due to the organization of recharge with purified drains.

Keywords: technical measures, environmental hazard, sorption, environmental efficiency,
biochemical purification.

Crounble Bojibl He(hTenepepadaThIBAIOIINX U HEPTEXUMUIECKUX KOMIIAHUH BbI-
COKOTOKCHYHBI Y IPEACTABIIIOT CEPhE3HYIO KOJOTMUYECKYHO OMTACHOCTD IS CyIIE-
CTBYIOIIMX 00bEMOB CTOUHBIX BOJ [1-3]. Takue npeAnpusTis NOAMAIAI0T MO/ 3a-
KoH No 7-@3 (pemaxiust oT 11.06.2021 r.) «O0 oxpaHe oKpyxarolieil cpebh npe-
NpUATHs, OTHOCSIIMECS K Kareropuu | (0OBEKThI, OKa3bIBAIOIIME CYIIECTBEHHOE
HEraTUBHOE BO3JCHCTBUE HA OKPYXAIOUIYIO CPEly U BIUSIOLIME HA NMPUMEHEHHE
JYYIINX TOCTYIHBIX TEXHOJOTUI), OHU 00s13aHbI TOIYYUTh MOTHOE SKOJIOTHYECKOE
pazpeiieaue (KOP). IIpoMeblluieHHbIE TPEIIpUsITHS Ceiiuac COrjlacoOBBIBAIOT HE
TOJIKO HOPMBI JIOITyCTUMBIX BEIOPOCOB M BEIOPOCOB BPEIHBIX BEIIECTB, HO U MPO-
rpamMmy MOBBIIICHHUS SKOJIOTHYECKOM A deKkTuBHOCTH. Peub uaer o0 olieHKe cooT-
BETCTBUS TEXHOJIOTUYECKUX MPOIIECCOB, 00OPYAOBaHUS, TEXHUIECKUX METOJIOB U
METOJIOB, IPUMEHSIEMBIX B 00BEKTE, KOTOPBII OTPUIATENHLHO BIUSIET HA OKPYKAI0-
LIYIO CpeAy C NCIOJIB30BaHUEM JIyUIIUX JOCTYIIHBIX TEXHOJIOTHH [4, 5].

[ToBbIlIEHHOE BHUMAaHUE, YIEIIEMOE SKOJIOTUYECKON CUTyalluu B CTpaHe, 3a-
CTaBJSI€T NPOMBIIUICHHBIE NPEINPUATUS aKTUBHO Y4YacTBOBAaTh BO BHEIPEHHHU
CUCTEM OUYMCTKU M JpPEHa)ka BOAbI Ha 0a3¢ COBPEMEHHBIX TEXHOJIOTUNA. DTO BBI-
rOJHO KaK C TOYKU 3PEHUS OTCYTCTBHSI HEOOXOJUMOCTHU IJIATUTh CEPbE3HbIE
mTpadsl, TAK 1 BO3MOKHOCTH MOBTOPHOI'O HMCIOJIb30BAHUSI CTOYHBIX BOJl B UX
TEXHOJIOTUYECKUX Tpoleccax [6, 7]. BeiOOp METOA0B OYUCTKHU CTOYHBIX BOJI OCY-
LIECTBIISIETCS. OJHOBPEMEHHO C OINPEIECICHUEM APEHAKHON CHCTEMBI MPOMBILI-
JIEHHOTO MPEANpHUSATHS M HAa OCHOBAaHUM JAHHBIX O CTENEHU HEOOXOIUMOMN
OYMCTKU. BrIOpaHHbIi MeTO 1 (MK HA0OP METOJI0B) 10KEH OBITH TPOCTHIM, KO-
HOMMYHBIM U 3KOJIOTUYECKH YUCTHIM B ONPEEICHHbBIX ycloBusax. Ocoboe BHU-
MaHUE CIEAYET yIEIUTh U3BJIICUECHUIO [ICHHBIX KOMIIOHEHTOB, YTUJIM3aLUN OTXO-
JIOB, pEreHepaluu OTI0KEHUH U TOBTOPHOMY MCIOJIb30BAHUIO OUUIIIEHHOU BOJIbI
B IIUPKYJIMPYIOUIEH TEXHUYECKOH cucTeMme BogocHa0xkeHus. Ha ogHoM npenmnpu-
STUU JIJIS1 pa3HBIX TOTOKOB CTOYHBIX BOJ MOTYT OBITh MCTIOJIb30BAHBI MIPUHITUTIN-
aJIbHO Pa3HbIE METOJIbI UX OYUCTKH [8, 9].

KonuyecTBo KOMMmaHuii, MpeACTaBICHHBIX HA BHYTPEHHEM PBIHKE, KOTOPHIE
peasin3yIoT MPOEKTHI B 00JIACTH OYUCTKHU MPOMBIIIIEHHBIX CTOYHBIX BOJ, OTPAHU-
yeHo. Bo MHOTOM 3T0 ¢Bs13aHO CO crienn(UKON MPOU3BOIHBIX MPOTYKTOB KaxX 101
KOMMaHuu. [ [poMbIlIIEHHBIE CTOYHBIE BOJIBI MOTYT KApAWHAIBHO OTJIMYATHCS IO
COCTaBy KOMIIOHEHTOB Jlayk€ Ha MpeAnpUsITUsIX oaHoro npoduia. Kaxnas kom-
NaHUS MOXET, B 3aBUCUMOCTH OT MOTPEOHOCTEN U BO3MOKHOCTEW MCIOJIB30Ba-
HUS OYMILIEHHBIX CTOYHBIX BOJ| B MPOU3BOJICTBE, YCTAaHABIMBATH CBOM COOCTBEH-
Hble TpeOOBaHUS K CTENIEHU OYMCTKH, KOTOPbIE paHee ObUIH pa3pelieHbl TOIbKO
111 000CHOBAHUS SKOHOMHUYECKOH 11€1eC000pa3HOCTH, W HATIPABIISITh CTOYHBIE
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BOJIbl B LIEHTPAJIbHYIO JIPEHAXKHYIO cUcTeMy. B mocnennem ciydae TpeOoOBaHUS
YCTaHaBJIMBAIOTCS 3aKOHOM.

OuyeBHIHO, YTO JUISl PEUIEHUs YKA3aHHBIX 3a]ad KIOYEBBIMH KOMIIETEHIU-
MU SIBJISIFOTCSI TEXHOJIOTHYECKUE: MTOA00p HEOOXOAUMON U TIOCTATOUYHON TEXHO-
JIOTUM OYMCTKH CTOYHBIX BOJI, TO3BOJISIONICH MOTYyUYUTh 3aKa3YUKY ONITUMAIbHbIE
CAPEX u OPEX.

Ha teppuropun HedTenepepadaThIBAIONIMX 3aBOJOB CYIIECTBYIOT pa3iidy-
HBIE BUJIbI CTOYHBIX BOJ:

® [IPOU3BO/ICTBEHHBIE CTOUHBIE BOJIbI 00pa3yIOTCs B PE3ybTaTe epepadoTKu
He(TH;

® OBITOBBIC CTOYHBIC BOJIBI TIOCTYMAIOT OT YMBIBAIbHUKOB, TYIICH, YOOPHBIX
Y CMbIBA IOJIOB aJIMUHUCTPATUBHBIX 3[JaHUI U OBITOBBIX MOMEILICHUI;

e aTMocdepHbie BO/bI 00pa3ylOTCs BCIEIACTBUE BBIMAJACHUS aTMOCHEPHBIX
OCaJIKOB Ha MPOE3/Ibl, MJIOMIAIKU TEXHOJIOTUYECKUX YCTAHOBOK M PE3EPBYaPHBIX
MapKoB, a TAKXKE HA JIPyTHe MJIOIIAIA 3aBOJACKON TEPPUTOPUH.

Krnaccnueckasi TEXHOJIOTMYECKasi CXeMa BKIIFOYAET OTCTAUuBAHUE, MEXaHUYECKYIO
(bubTpalio, (PU3NKO-XUMHYECKUI W/UITM OMOXMMHUYECKUI METOJT, COPOLIMIO U 00€3-
3apakuBaHue (yIbTpadroIeTOBOE U3TyueHHe, 030HUpOBaHue, XjopupoBanue) [10].

3aBojbl PocHed T 0MHUMEU U3 TIEPBBIX B CTpaHE HAYAIM BHEIPSTh KOMILIEKC-
HBI MMOAXO0J K MOJEPHHU3ALINYA CBOMX OYMCTHBIX COOpyxeHHuil. Ha pucynke npen-
CTaBJICHA CTPYKTYpPHAsl CX€Ma COBPEMEHHBIX OYMCTHBIX COOPYKEHUM, peaTM30BaH-
HbIX Ha MockoBckom HedrenepepadarbiBatoiieM 3aBoje (HI13) B 2017 rogy (puc.).
Bo-niepBbix, ObUTH TTOCTPOEHBI 3aKPHIThIE MEXaHUYECKUE OYHUCTHBIE COOPYKEHHUS.
VYxe B 2014 romy oHM MOJIHOCTHIO 3aMEHWIIN CTAPBIE U CBEJIM K MUHUMYMY COZAEP-
*aHue He(TEPOyKTOB B CTOUHBIX Bojax. B pamkax BTOporo 3tama MojaepHU3a-
1uu HedrenepepadbaThIBAIOIIETO 3aBO/Ia ObLJIO MPHUHATO PEIICHUE JOMOJHUTh CHU-
CTEMY OUYHCTHBIX COOPYKCHUM OMOJIOTHMYECKON OYMCTKOM. DKCIIEPThI COILIUCH BO
MHEHHH, YTO Ha CETOJTHSAIIHUN JeHb 3T0 Haubosee 3(h(HEKTUBHBIN METO OYUCTKH
MIPOMBIIIJIEHHBIX CTOYHBIX BOJI, KOTOPBII MOKET 00ECIEUUTh MOTHOCTHIO 3aMKHY-
TBIA UK TOTpeOsIeHus Boibl. CTapTOBBIN CUTHAJ IS ATOTO MPOEKTa ObUT JaH B
2015 romy. Ha co3nanue komruiekca «buochepa» na MHII3 yuuio n8a rona u ne-
BATh MUJUIUAP/IOB PYOJICH.

Coznanue «buochepsl» BIOJIHE YKIAABIBACTCS B KYpC Ha UMIIOPTO3aMeIlie-
HUE — MPOEKT pa3paboTaiu OTeUeCTBEHHbIC WHKEHEPHI, a 50 % o0opymoBaHus
KOMILJIEKCa — OT€YECTBEHHOTO MPOU3BOICTBA. PaboTasi B HOpMaIbHOM PEXHUME,
KOMILIEKC MOKET MPOIYCTUTE 4yepes ce0s 1400 m>/gac, a B popcHpOBaHHOM pe-
xume 10 2000 m’/gac). Boma B «Buocdepe» NMPOXOAUT MHOTOCTYNEHYATYIO
OUYMCTKY: CHayaja MEXaHUYECKYyl0 U (DU3UKO-XMMHYECKYIO, 3aTeM OHOJoruye-
CKYI0, a B KOHIIE€ €€ TIPOTOHSIIOT Yepe3 yroiabHbIe (GUIBTPHI U CUCTEMY YAAICHUS
CoJIeH MO TeXHOJIOTHH oOpaTHOro ocMoca. B Poccun ects equHuYHbIE TPUMEPHI
MCITIOJIb30BAHUS ATOM TEXHOJIOTHH, a MPUMEHUTENHHO K HedTenepepadbaTbiBato-
niel OTpaciu TEXHOJOTWs OblIa B TOT MOMEHT yHHKailbHOW. [lo anamoruu B
HACTOSIEEe BpeMs UET pealn3alus KaHAIN3alUOHHBIX OYMCTHBIX COOPYKEHUM
Ha Omckom HII3. Psaa 6onmee menkux HII3 Haxomsar BO3MOXXKHOCTH MPUMEHUTH
MIOXO0KEE PEIICHHUE.

196



BEMMOJIOTMHECKHME OHMNCTHbBLIE
COOPY>KEHWMA «BNOCDEPA>»
MOCKOBCKOIo Hnsa

75% A0 99% B 2,5 PA3A

OUMLIEHHOM BOAbI 3OBEKTMBHOCTHL cHmMsMTCA
EYOET MCNOMIL2DBATECA  OYMCTKM  MOTPEBJEHME
B NPOWAROACTRE APOMBIINEHH BIX CREXENR BOABLI
NOBTOPHO Vi IMBHEBbIX CTOKOB

3ANYCK B 2017 FrOAY NPUMEHEHbI
POCCUHACKMWE TEXHOMOMMM
W 0OBOPYAOBAHWME

PESEPBYAPBI

Gup 1 1oy

samoackux cTokos

BAOK @NOTALMM

ENOK OEPATHOIO
ocMocA
PuHaneHan cuncTka
" oBecconusanmne

Puc. llpunyunuanvuas cxema ouucmuulx coopysscenuii Mockosckozo HII3

Ha GonpmmHcTBe poccuiickux HedTenepepadbaTbiBaIONIMX 3aBOJIOB CHCTEMA
OYHCTKH MPOMBIIIIEHHBIX CTOYHBIX BOJ| IOCTPOEHA MO CTaHAAPTHOM cxeme. 3a-
TeM COpPOCHI TPOXOIST CTAJUIO MEXaHUIECKON U OMOXUMHUYECKONW OUMCTKUA. Me-
XaHUYECKask OYMCTKA OOBIYHO OCYIIECTBIISIETCS B OTCTOMHUKAX TOPU30HTATIBLHOTO
WIN paJMalIbHOTO THUIMA, B KOTOPBIX BCIUIBITHE HE(TENPOAYKTOB U OCAXKICHHUE
B3BCILICHHBIX BEIIECTB MPOUCXOJUT H3-3a PA3HUIIBI MEXKIY UX IJIOTHOCTBHIO U
IJIOTHOCTBIO BOABI. D(PPEeKTUBHOCTH 3TOTO dTarna He npebimaeT 60 %. buoxu-
MHUYECKOE OKHCJICHHE MpUMeced CTOYHBIX BOJ HedTremnepepabaThIBarONIero 3a-
BOJIa OCYILIECTBIISIETCS B BO3AYIIHBIX pe3epByapax, oObIYHO B JBe cTaauu. Crio-
c00 OCHOBaH Ha COCOOHOCTH MUKPOOPTAaHU3MOB aKTUBHOT'O WJIa MCIOJIb30BATh
B KaueCTBE MUTATEILHOTO CyOCTpaTa MHOTHE OPTaHUYECKUE U HEKOTOPBIE HEOp-
raHUYECKUE COCAUHEHUS, COJICpIKAIIMECS B CTOYHBIX Bogax [11].

[Ipy BBICOKOW KOHIICHTPAIIUH 3arpsI3HSIONINX BEIIECTB B CTOYHBIX BOJAX
MOXHO TIPEACKa3aTh (PU3NKO-XMMHUYECKYIO CTaJWI0, Hampumep (IOKYIISIHIO,
MEXIY MEXaHUYECKUMU U OUOXMMHYECKUMHU CTAJAUSIMU TEXHOJIOTHYECKOM
CXEMbI OYUCTHBIX COOpYXEHMH. B kauecTBe mMeToAa MOCIEAYIOLIEH OYUCTKH
OOJIBIIMX 0OBEMOB CTOYHBIX BOJ (0KOJI0 50 MJIH M*/T0/) HEKOTOPBIE MPEITIPHUS-
THS UCIIOJIB3YIOT (PUTOOUYHUIIICHUE Ha OMOJIOTHUYECKUX (DUIBTpaxX U B OMOMpyaax
(OA «Kayctuk»). Ctounble BoAbl HedTenepepabaThIBaIONIMX 3aBOJOB MOYTH
Bcerja cOpachIBalOTCS B OBEPXHOCTHBIE PE3EPBYapPHI MOCIE Ae3UH(EKIINU X0~
PUPOBAHUEM HIIM YIBTPaPHOIETOBBIM 00IyueHneMx [12].

TpeOGoBaHMs K TEXHOJIOTUYECKOM BOJIE, B TOM YHCIIE /1JIsl TOBTOPHOT'O UCIOJIb-
30BaHUA MOCIIE OYHCTHBIX COOPYKEHHH, yCTaHABIIMBAIOTCSA B 3aBUCUMOCTH OT €€
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Ha3HAYCHUsI, 0COOECHHOCTEH TEXHOJIOTUUECKOI0 MPOoIecca, B KOTOPOM OHA UCIIOJIb-
3yeTCsl, UCIIOJIb3yeMOT0 000pyaoBaHus U T. 1. OHAKO B TIOOOM clTydae KadecTBa
BOJIbI, KOTOpasl MOKKUIA€T CTAaHJAPTHBIC OUUCTHBIE COOPYKEeHUs HedTenepepada-
TBHIBAIOIIIETO 3aBO/Ia, HEIOCTATOYHO ISl BO3BpaTa 3TOM BOJIbI B MPOM3BO1CTBO [13].
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YK 614.84

NCCIEAJOBAHUE TAKTUKO-TEXHUYECKHUX XAPAKTEPUCTUK
PYYHbIX ITOKAPHBIX CTBOJIOB VIS TYIHEHUSA ITOKAPOB
HA OBBEKTAX ITPOU3BOJCTBEHHOI'O HASHAYEHMUSA

I. b. Abyoea, /I. A. bazoazonan
Acmpaxanckuii 2ocyoapcmeenHblil
apxXumeKkmypHo-CmpoumebHulil YHUGEPCUmem
(2. Acmpaxanw, Poccus)

COBpeMeHHHe O0OBEKTHI IMPOU3BOACTBCHHOI'O HAa3HAYCHUA OTIMYAIOTCA BBICOKMM PHCKOM
OITIaCHOCTHU BOSFOpaHHﬁ. Pabota ¢ JICTKOBOCIVNIAMCHAIOIIUMUCA KUAKUMU MaTCpuajiamMu, CxKU-
JKCHHBIM I'a30M U NPOYHUMHU MOKAPOOIACHBIMU BCIICCTBAMUA criocoOHa CIIPOBOIIMPOBATH IOXKAP
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B J1000€ BpeMsi IHS M HOUU. Ero npuunHOM MOTYT CTaTh HEHCIIPAaBHBIE 3JIEKTPOYCTAaHOBKH, HAapy-
MICHUC TCXHOJIOTHYCCKOI'0 pCKrMa, aBapHﬁHbIe CUTYyalluH, YTCUKH B3PbIBOOIIACHBIX U JICTKOBOC-
TIAMEHAIOIINXCA BCIILICCTB. Takue MOXXaphbl, KaK MMpaBujio, UMCIOT 6OJ'IBH_II/I€ IJI10Mmaau. 910 3a-
TPYAHSET 3a7auy TMOAAYd OTHETYIIANIUX BEIIECTB TPATUIIMOHHBIMU, H3BECTHBIMH CITOCOOAMU
1 000pYIOBaHUEM TTOKAPOTYILICHHUS JJTs1 JIOKATU3AINH, JaTbHEHINeH TMKBHUIAIMY TToxapa. B pa-
06oTe paccMOTpeHbI JadeTHBIC U PYYHBIE CTBOJIBI, MX 3((HEKTHBHOCTH B padoTe.

Knrwoueswvie cnosa: nosicap, pyunvie u iaghemuule Cmeovl, Cmeoi-npoodotHUK.

Modern industrial facilities are characterized by a high risk of fire hazard. Working with
flammable liquid materials, liquefied gas and other flammable substances can provoke a fire at
any time of the day or night. It can be caused by faulty electrical installations, violation of the
technological regime, emergencies, leaks of explosive and flammable substances. Such fires, as
arule, have large areas. This complicates the task of supplying extinguishing agents by traditional,
well-known methods and fire extinguishing equipment for localization and further elimination of
fire. The paper considers carriage and hand barrels, their effectiveness in operation.

Keywords: fire, hand and carriage barrels, barrel-punch.

CyecTBytoiiue JiaheTHbIE U PyUYHbIE CTBOJIBI, POPMUPYIOIINUE CTPYH BOIbI WU
NEHbl HU3KOM KPAaTHOCTH C JaIbHOCTBIO moAauu 20—60 M, 0JlHaKO OHU HE MO3BO-
JISIFOT 00eCneYuTh OOJIBIITYIO TUIOIIA/Ib MOKPHITUS, TPEOYIOT HUCIOIB30BAHUS 10PO-
I'MX MEeHO0Opa3oBaTesieil, YTo He MO3BOJISIET MOTy4aTh TPEOyeMbld OTHETYIIALTHIA
3¢ dEeKT, MPUBOIUT K 3aTATHBAHUIO BPEMEHH TYIIICHUS U BHICOKON CTOMMOCTH pac-
XOJIyeMBIX MPH TYIICHUH TTOKapa IeHooOpa3oBaTeieit 1 HEBO3MOKHOCTH TYIIICHUS
KPYITHBIX MOXAapOB B TPYAHOAOCTYITHBIX [Tl HA3EMHOIO TpaHCHopTa MecTax [3].

N3BecTHBI Takue pyuHbie cTBOJIBI, Kak PC-50, PCK-50, PCB/I-2/300 [4].

OcnoBHbIM HepoctaTkoM cTBOJIOB PC-50, PCK-50 sBiisieTcss OTCyTCTBUE PYUKH
JUTSL yJIepKaHMS TIOKAPHOTO CTBOJIA, YTO OYCHb HETATUBHO BIIMSIET HA MAHEBPEHHOCTh
CTBOJIBIIMKA U «TOYHOCTh MOMAJaHusD»» CTPYH B odar noxkapa. C HeraTuBHOM CTO-
POHBI MO>KHO TaK)Ke OTMETUTH HEBO3MOXKHOCTh TIEPEKPBITHS BOIBI, KOT/Ia HAZIO U JI0-
CTaTOYHO HEKa4eCTBEHHOE oOpazoBaHme pacmnbuieHHON cTpyu. CtBon PCBJI-2/300
00J1alaeT MaJIeHbKUM PAcXOJIOM OTHETYIIAIIEr0 BELIECTBA, YTO JIENAET €ro HEBO3-
MOYKHBIM [T TYIIEHHS MOKapOB HA OOBEKTAX MPOU3BOJICTBEHHOIO HA3HAYEHUSI.

Ha cerogusiniamii 1eHb MHOXECTBO OOBEKTOB NMPOU3BOICTBEHHOTO Ha3HAYe-
HUS C IPUMEHEHUEM COHJIBHY-TIAHETIEH, KOTOPBIE, KaK MPAaBHIO, OBICTPO TOPSIT.
Jlnst ux pa30opkH, ciaeI0BaHUs K UCTOYHUKY BO3TOpaHus, TYLIECHUS MoXxapa He-
00X0/IMM 3HAYUTENHHBIA PECypC BPEMEHU U CHJI 00€BBIX pacdeToB. [Lmroc Takas
paboTa conpspKkeHa C pUCKOM JJIsl IMYHOTO COCTaBa.

B cBsi3u ¢ 3TUM npeasiaraeTcsi UCIoJIb30BaTh CTBOJI-NIPOOOHUK (puc. 1) [5].

[IpoBeseM CpaBHUTENbHBINA aHAJIW3 OCHOBHBIX TAKTUKO-TEXHUYECKUX XapaK-
TEPUCTUK JAHHOTO CTBOJIA C €ro aHajoramu (TadJ.).

Tabnmia
TakTHKO-TeXHHYECKHE XaPAKTEPUCTHKHU PYYHBIX M0KAPHBIX CTBOJIOB
HaumeHoBaHue moka3zareJist PC-50 | PCK- | PCBA-2/300 CrtBOJI-
50 Npo0OHHUK
Pabouee naBnenne, MIla 0,4-0,6 | 0,4-0,6 2,0-3,0 0,4-0,6
Pacxo orHerymanero BeecTsa, Ji/c 3,6 2-27 2 12
JlanbHOCTh pacnbUICHHOM CTPYHU, M 28 11 15 33
[Inomaap TymeHus, M2 39 35 30 70
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Hcxong u3 JaHHOTO aHaJIu3a BUAHO, YTO CTBOJI-ITPOOOMHUK 00nagaeT Haubo-
nee a¢pexTuBHBIMU XapakTepucTiKaMu. [10 cpaBHEHHIO ¢ aHATIOTaMH PacX0J1 OT-
HETYIIAIIEro BeuecTBa O0JIbIIIe MOYTH B UEThIPE — LIECTh pa3, JAIbHOCTb PACIIbI-
JIEHHOM CTpyHU — B MOJTOpaA — TPU pasa, a MIoaab TylIeHus — B ABa paza. OCHOB-
HBIMH HEIOCTATKAMH M3BECTHBIX MOXKAPHBIX CTBOJIOB SBIISIOTCS HEBO3MOXHOCTh
3aIUTHI TMOXAPHOTO OT TEIJIOBOTO M3IY4YEHUS MPHU OJHOBPEMEHHOW TOja4ye B
oyar ropeHus Tyuame CTpyu, a TaKKe 3proHOMUYECKasl CII0KHOCTh HACTPOUKH
TpeOdyeMOoro pexxuma 1moJjayv CTpyu B IpOLECcce TYIICHHUS.

CTBON-TIpOOOMHUK MpeTHA3HAYCH IS POPMUPOBAHUS CTPYH OTHETYIIAIIETO
BEIIECTBA 1 HAIIPABJICHUS MX IO KPOBEJIBHOE MTPOCTPAHCTBO, CKPHITHIE TIOJIOCTH
BHYTPHU CTPOUTEIBHBIX KOHCTPYKIMI C pa3IMYHBIMU BUJAMH YTEIUIUTENS, TaK
HA3bIBAEMBIX COHABUY-TIAHENICH, 0€3 BCKPHITHS KOHCTPYKIIUH, & TAK)Ke TOPIOYUX
ChIMMyuuXx MaTeprayioB. OH MpeaCcTaBIseT COOON MIIMHIPUIECCKUH OB KOPITYC
nuamerpoM oT 50 MM ¢ marpyOKoM JiJisl TIOJIBOJIa OTHETYIIAIIEH KUIKOCTH, Ha
OJIHOM KOHII€ KOTOPOI'O BBINOJIHEH CTAIIbHOW HAKOHEYHUK JIJIsl TPOOUBKHU CTPOU-
TeabHBIX TIperpaa. Co CTOPOHBI MPOOOMHHUKA PACTIONIOKEHBI CKBO3HBIC PACTIBLIH-
TeJIbHBIE OTBEpCTHs. Ha npyrom KoHIIe CTBOJIAa HAXOAUTCS TaK Ha3bIBaeMas yiap-
Has TSTKA, BBIMOJHEHHAs U3 CTalbHOro HabanmamHuka. [Ipu HeoOxoaumMocTH
JAHHBIN CTBOJI MOKHO 3a0UTh TITy0Ke B CTEHY TOPSIIET0 COOPY>KEHHS OOBIYHBIM
MOJIOTOM, KOTOPBIA €CTh B KOMIUICKTAITUU KaXKJOW aBTOIUCTEPHBI.

OO61ast ayMHa CTBOJA-MPOOOMHUKA COCTABIISIET HE MEHEE OJIHOTO METpa, Tak
KaK COBPEMEHHBIE MPOU3BOJUTENN BBITYCKAIOT COHJBUY-MAHETN TOJIIUHOM
oT 7 10 25 CAaHTHMETPOB, BHEIIHSS OTAENKA 3JaHUS MOXKET 00aBUTH eIlle
10—-15 canTumeTpoB, u 001mas TonmuHa cTeHbl focturaet 40—-50 caHTUMETPOB.

Ha cerogusiminuii neHb cymiecTByeT 0oJiee YCOBEPIIEHCTBOBAHHBIM CTBOJI-
POOOMHUK, KOTOPBIN OTIMYAETCS OT MCXOIHBIX JAHHBIX TOP(SHOTO CTBOJA
(BMecTo 24 otBepctuii o 2,5 mm, crano 40 o 5 mm). [Ipu 3TOM B Tpu pasza yBe-
JUYUIICA PAcXo] OTHETYIIAMX cpeAcTB. [omanb CrjomHoro NoKpbeITUs cTaja
ok0J10 70 M?, a 610 38,5. J[Ba — TP TAKUX CTBOJIA, YCTAHOBJIEHHBIX HA PAaCcCTO-
sHUU 11 M, crmocoOHBI 00eCIIeUnTh OKAPHBIA Pa3pblB BHYTPH 3AaHUs (puc. 2).

Jlnst uccnenoBanusi ObLT PACCMOTPEH 3aBOJ] MO MPOU3BOACTBY PE3NHOBOM
o0yBu B I. Actpaxanu. [Ipu npuMeHeHnn cTBOJA-NPOOOMHNKA BO BpEMS IJIaHU-
pPOBaHUS ¥ OpraHU3alUU TYIICHHS TIOXKapa, U MPOBEACHUS aBapUITHO-CIIacaTeIh-
HBIX pa00T Ha TEPPUTOPHUH 3aBOJIa OBLT COCTABJIICH COBMEIICHHBIN TpauK n3Me-
HEHHUS IJTOIIA/IM TToXkKapa, TpedyemMoro 1 (pakTHUeCKoro pacxoja Bojibl (puc. 3, 4).

Puc. 1. Cmson-npoboiinux Puc. 2. Cmson-npobounux npu myuienuu
noasicapa
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Puc. 4. Coemewennulii epaghux uzmeneruss niowaou noxcapa,

mpebyemoco u hakmuueckoco pacxooa 600bl Npu MyueHUuU noxcapa
8 CKIa0e 6MOPUYHBIX MAMEPUATIO8 3a600d NO NPOU3BOOCMEY PE3UHOBOU 00)6U
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Ha ocHoBaHMM CpaBHUTENBHOTO aHAJIM3a COBMEUICHHBIX I'pa(UKOB BUIHO,
YTO IPU IPUMEHEHUHU CTBOJA-NPOOOIHIKA BpeMs JIOKAJIM3alUK COKpaIaeTcs Ha
ojuH yac. Takum 06pa3oM, Ha OCHOBaAaHHH CPaBHUTEIHLHOTO aHalIn3a ObUT BEIOpaH
JUIS TUTAHUPOBAHUS U OpraHU3alluy TYLIEHUS MOoKapa, U MPOBEICHUsI aBapUITHO-
criacaTeJbHBIX paboT Ha TEPPUTOPUH 3aBOJIA T10 MPOU3BOICTBY PE3NHOBOM 00YBH
CTBOJI-IIPOOOHHUK 7151 3P (HEKTUBHOCTH MOKAPOTYIIECHUS 3a cUeT OOJIBIIOTO KO-
JUYECTBa U IUAMETpa OTBEPCTHI HA HAKOHEUHUKE CTBOJIA.
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PA3PABOTKA KOHCTPYKIIUHN
BETPOBOI'O THAPABJINYECKOI'O TEINIOI'EHEPATOPA

HU. A. Ilapameeé’, O. P. Mykanoea®, P. B. Mykanoe', C. II. Cmpenkoe’
! Acmpaxanckuii 2ocyoapcmeenmvlii
ApXUMeKmypHo-CmpoOUmeibHblil YHUgepcumem
(2. Acmpaxanw, Poccus),

MVII 2. Acmpaxanu «Acmpeodokanany
(2. Acmpaxanw, Poccus),

B craTtbe paccMaTpuBaeTCs BO3MOKHOCTB CO3/IaHUS BETPOBOTO JKUAKOCTHOTO (PPUKIIMOH-
HOTO TEIJIOreHepaTopa, UCIONb3YIoMIEero 3¢ (GeKT HarpeBa BRICOKOBA3KOM KUAKOCTU MIPU MIPO-
XOXKICHHUH €€ B Y3KUX KaHalax 3a CYeT >KUJIKOCTHOTO TpeHHs cloeB. PazpabaTbiBaeMbIii TeTi-
JIOBOM BETPOTrE€HEPATOP MOKHO IPUMEHSATh KaK aBTOHOMHBIM HCTOYHUK TETUIOBOM SHEPTHH AJIs
CUCTEM OTOIUICHHS U TOPSTYEro BOJOCHAOKEHUS B yAaJCHHBIX OT MHXKEHEPHOH HMH(DpacTpyK-
TYpbl TOPO/IOB HEOOIBIINX JKUJIBIX WU MPOMBILIUIEHHBIX 00BEKTOB.

Knrwueswie cnosa: sxcuoxocmmnoe mpenue, 6empoKoaeco, 6empogol menio2enepamop, as-
MOHOMHDBIU UCIOYHUK IHEP2UU, 80300HOBIAEeMble UCIOYHUKU IHEPSULL.
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The article considers the possibility of creating a wind fluid friction heat generator using
the effect of heating a highly viscous fluid when it passes through narrow channels, due to fluid
friction of its layers. The developed thermal wind generator can be used as an autonomous
source of thermal energy for heating and hot water supply systems in small residential or in-
dustrial facilities remote from the engineering infrastructure of cities.

Keywords: fluid friction, wind wheel, wind heat generator, autonomous energy source,
renewable energy sources.

Hcnonb30BaHKWE albTEPHATUBHBIX AaBTOHOMHBIX MCTOYHUKOB JHEPrUU CIIO-
COOHO CHM3UTH MOTPEOJICHHE OPraHNYECKOr0 MCKOMAEMOro TOIUIMBA U BIUSIHUE
BBIOPOCOB BPEIHBIX BEMIECTB B aTMOC(epy. XOTs B HACTOSIIIIEE BpeMsl aJibTepHa-
THUBHBIE U BO3OOHOBIIIEMbIE UCTOYHUKH SHEPTUU HAYaJIX BHEAPSTHCS B IPOMBIIII-
JIEHHOCTb, OJTHAKO B ITPOLICHTHOM OTHOLLIEHUH UX J0JIsI HeCylecTBeHHa. Ecin ro-
BopuTh 0 Poccun, To yuiib 1 % COBOKYNHOW YyCTaHOBJIEHHOW MOIIHOCTH BCEU
YHEPrOCUCTEMBI CTPaHbl MPUXOAUTCS Ha JOJII0 BO30OHOBIIIEMBIX MCTOYHHKOB
sHeprun (BUD). TpyaHocTsSMH K BHEIPEHUIO AIbTEPHATHUBHBIX HCTOYHUKOB
OHEPTUH, SABJISIETCS BBICOKAsi CTOMMOCTH 000PY/I0BaHUSI M TTOKA €11e IOCTATOYHO
HU3KUKM ko3¢ dunmeHT nojesHoro aeicteus (KIIM). Bece aTo mpuBoaut k Tomy,
YTO NOTEHIMAJIbHBIE TOTPEOUTENN HE 3AMHTEPECOBAHbI B UCIIOJIb30BAaHUU 3HEP-
TETUYECKUX CUCTEM Ha OCHOBe BUDO.

Ecnu paccMoTpeTh 0051acTh MCIIONIB30BAHUS AJbTEPHATUBHBIX MCTOYHHUKOB
SHEPruu JJI1 TOJyYEHHs TEIJIOBOM SHEPruu, TO Haubojee MepCrHeKTHUBHBIMU
HAIIPABJICHUSIMHU B HACTOSAIIEE BPEMS SIBIISIFOTCS TEIJIOHACOCHBIE TEXHOJIOTHUH, Te-
JIMKOJUIEKTOPHASI TEIUIOOHEPIeTUKA U IOJIyYECHHE DIJIEKTPUUECKOW DHEPruu C
nanbHelIe ee TpaHchopmallieil B TEIIOBYIO.

B nuteparype [1-2] ynomunHaeTcss 3ppeKT ruapaBIuyecKoro TPeHUsl, Ipu
KOTOPOM ITPOUCXOAUT HArpeB BHICOKOBSI3KOM XKUJIKOCTH MPU JBUKEHHUU €€ B y3-
KHX KaHajaX. 3a CYET BI3KOCTU MUKPOCKOMUYECKHUE CIIOU KUIAKOCTU TOPMO3SATCS
Y MEXJy HUIMU BO3HUKAET THIPABINYECKOE TPEHUE, KOTOPOE U MPUBOJUT K BbI-
paboOTKe TEeMIOBOM YHEPTUU.

Ha ocnoBanuu storo spdexra MOKHO CO3/1aTh KUJAKOCTHBIA (PPUKITMOHHBIN
TEIJIOT€HEPATOP, KOTOPBIH MPHU MOAKIIOYEHUH K BETPOKoJiecy OyAeT MpeoOpa3oBbI-
BaTh HAIIPSMYIO KHHETUYECKYIO SHEPTHIO BETPOBOT'O MOTOKA B TEILUIOBY10. Pa3zpada-
THIBAEMBIN BETPOBOM TEILIOr€HEPATOP MOKHO OyAET MCIOJIb30BaTh KaK aBTOHOM-
HBII UICTOYHUK TETUIOBOW SHEPTHH JIJIsi CUCTEM OTOIUICHHUS U TOPSYETO BOJJOCHAOKE-
HUS IOTpeOUTENICH, yIaJICHHBIX OT MHXKEHEPHOM TOPOJICKON HH(PPACTPYKTYPHI.

[Ipenyaraemoe TEXHUYECKOE PELICHUE — BETPOBOW T'MAPABINYECKUN TEIUIO-
TEHEPATOP, KOHCTPYKIHUS TEHEPATOPa TEMJIOBOM SHEPTUM KOTOPOTO MOKa3aHa Ha
pucyHke 1 [2].

[Ipu paGoTte BeTpoycTaHOBKA IepeaeT KpyTALMiA MOMEHT Ha Bajl 1, Ha Ko-
TOPOM 3aKpEIUICHbI JIONACTU 2, HAYMHAIOIIMECS BpallaThCi BMECTE C BaJOM.
Ha BHyTpeHHEM KOpITyce HMEIOTCS KECTKO 3aKpeIieHHbIe Jionactu 3. Bee npo-
CTPAHCTBO MEK]Iy TOJBUHBIMU U HEMOJABUKHBIMU JIOMACTAMM 3aMIOJTHEHO BhI-
COKOBSI3KOM JKMJIKOCTBIO (HarpuMep, BepeTeHHbIM MaciioM). [loa nelictBuem mo-
JBH>KHBIX JIONMACTEN 2 OTHOCUTEIBHO HEMOJABUKHBIX JIONACTEW 3 BBICOKOBS3KAs
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XKUJKOCTh HAUMHAET MEepEeMeIaThCcs BHYTpHU Kopmyca. 3-3a BOZHUKAIOMIUX CUJT
TPEHUSI BBICOKOBA3KOM KUJIKOCTH MPOUCXOAUT MOBBIIICHUE €€ TEMIIEPATYPHI.

b-b

Puc. 1. Bempoeoti cudpasnuueckuii menjiozeHepamop

[To 3akoHaM Teruonepenayr HarpeTasl )KUAKOCTb OTAAET TEIUIO CTEHKE BHYT-
PEHHEro Kopiyca 8, a 4yepe3 Hee TEIUIOHOCUTENIO, [IUPKYJIUPYIOLIEMY B IIOJIOCTH
MEXIy BHyTPEHHUM 8 ¥ BHEITHUM 6 Kopirycamu. J{j1s nHTeHCH(UKAIK TPOLIECCOB
TEMJI000MEHA Ha BHEIIHEH CTEHKE BHYTPEHHETO KOpITyca 8 3aKpEeIUIEHbI JIOMATKU
16, BBIMOMHSIONIUE POJIb TEINIOOTBOASIINX pedep, B TO e BpPeMsi MU3MEHSIOIINE
HaIpaBJICHNE U XapaKTep ABYKEHUS TeIUIoHOcUTeNs. C TOH JKe LENBIO0 C BHYTPEH-
HEl CTOPOHBI HApY>KHOT'O KopIyca 6 YCTaHOBJIEHBI HEMOABMKHBIE JIOMATKU 15.
[Ipoxons mexnay nonarkamu 15 m 16, MOTOK MEHSET HAIIPABJIEHUE U TEM CAMBIM
U3MEHSET PEXKUM TEUCHHUS TETNIOHOCUTES], TIPU ATOM KO3(D(HUITMEHT TeII00TAaun
3HAYUTEIBHO NOBBIMIAETCS. JIONATKM, YCTAHOBJIEHHBIE HA BHYTPEHHEM KOpITyCe,
NEPIEHANKYJISIPHBL, @ HA HAPY>KHOM KOPITyCe pacroyiaratrorcs noj yriaom 105°.

JI1si yMEHBILIEHHs IOTEPh HA TPEHUE NPU BPAILLEHUU BaJla B €r0 HW)KHEU H
BEPXHEW YaCTH YCTAHOBJICHBI YIIOPHBIN POJIMKOBBIA M IIAPUKOBBIN MOAIIUITHAKH.
Nx cma3ka npou3BOAUTCS 3a CUET pa30pbI3rMBaHUs Macia (BBICOKOBSI3KOM KH/I-
KOCTH), HAXOSIIEHCsl BHYTPHU TEIJIOreHepaTopa.

B kauecTBe npuBOJa TEMJIOTEHEPATOPA UCIIOJIB3YIOTCS OPTOTOHANIBHBIE (BEp-
THUKaJIbHO-0CEBBIE) BeTpoKoseca (cM. puc. 2) [3].

Puc. 2 Bempoxoneca Puc. 3 [lemoncmpayuonnwiii makem
8EPMUKAILHO-0CE68020 MUNA menJioeenepamopa
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[IpenMy1iecTBOM BEpTHKAIBHO-OCEBBIX BETPOKOJIEC SBISETCS TO, YTO JJIS UX
CTapTa Hy)KHa HEBBICOKAs CKOPOCTh BETPOBOT'0O MOTOKA (MEHEe 5 M/C), UTO MO3BO-
JISIET UCTIOJIB30BATh X B TEX PETHOHAX, B KOTOPBIX HENb3s [4].

Jly1s ipoBeieHus HIKCIIEPUMEHTAIBHBIX HCCIIeI0BaHUM OyAeT co3aHa dKCIie-
pUMEHTaIbHAsl YCTAHOBKA, JIEMOHCTPALMOHHBIA BBICTABOYHBIA MaKeT KOTOPOM
MOKa3aH Ha PUCYHKeE 3.

BrIBog: mpoBeneHHre 3KCIIepUMEHTAIbHBIX HCCIIEI0BAaHUNA Ha BTOPOM JTarle
MO3BOJIUT OLIEHUTH 3PPEKTUBHOCTH MPEIOKEHHOTO PEIICHNUs, U OTPabOTaTh KOH-
CTPYKIIMIO TEIUIOTeHepaTopa u BeTpokoseca uist noBeimenus: KI1J{ yctanoBku.
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VJIK 621.576.5

JHEPI'OOBECIIEYEHUE CUCTEM
KOHANIINOHUPOBAHUS BO3YXA
HA OCHOBE ABCOPBIIMOHHBIX XOJIOANJIBbHBIX MAIIIMH

U. C. Ilpoceupuna, JI. B. I'anumosa
Acmpaxauckuii 20cyo0apcmeeHHblil
aApxXumeKmypHo-CmpoumeIbHoulil YHUGEPCUmem
(2. Acmpaxanw, Poccus)

B paiionax, pacroigoKeHHbIX B TOPOJICKON YepTe, e MOITHOCTH JIEKTPOIHEPTHH B Je-
bunure, 3G heKTUBHEE BCETO MPUMEHATH a0COPOIIMOHHBIC XOJIOUIBHBIC MAITUHBI JISI CHCTEM
KOHAUIIMOHUPOBaHUs Bo3ayxa. [loMUMO 3TOro, 1Mo CpaBHEHHIO ¢ KOMIIPECCHOHHBIMH XOJO-
JTUIBHBIMU MalllMHAMHM OHU OOJIaJIal0T PSAIOM MPEUMYILECTB: MaOIIyMHOCTBIO, H3HOCOCTOM-
KOCTBIO, HU3KUMU Pacxo/JaMy Ha 3KCIUTyaTalllio, BHICOKMM CpPOKOM ciy>kObl. [Ipu ncnonb3o-
BaHUU B KA4€CTBE MCTOYHUKA TEIUIOTHl BTOPUYHBIX IHEPTETUUECKUX PECYPCOB MPOMBILILICH-
HOTO MpeAnpusATUs a0COpOIIMOHHAs X0JI0JMIbHAs YCTAaHOBKA YHEPreTHUECKHU 1ierecoo0pa3Hee
Jake MPHU BeCbMa MaJIbIX 3HAYEHUSIX XOJIOAMIBHOTO KO3 PUIMEHTA.

Knrouesvie cnosa: abcopoyuonnas Xon00unbHas MauuHa, KOHOUYUOHUPOBAHUE 8030)XA,
9HepeoobecneyeHue.

In areas located in urban areas where electricity capacity is in short supply, it is most ef-
fective to use absorption refrigerating machines for air conditioning systems. In addition, com-
pared with compression refrigerating machines, they have a number of advantages: low noise,
wear resistance, low operating costs, high service life. When using secondary energy resources
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of an industrial enterprise as a heat source, an absorption refrigeration unit is energetically more
appropriate even with very small values of the refrigeration coefficient.
Keywords: absorption refrigerating machine, air conditioning, energy supply.

B npomblIIeHHBIX 34aHUAX HApaBHE C CUCTEMAMHU TEIJIOCHA0KEHHSI CUCTEMBI
BEHTWISIIUM U KOHIMLIMOHMPOBAHUS BO3JyXa TaKXKe SIBISIIOTCS MOTPEOUTENSIMU
TEIUIOBOM U 3JIEKTpUUYECKOM 3Heprun. Ha craguu npoekTupoBaHus AJi1 yMEHbIIIE-
HUS SHEPronoTpeOIeHrs B 3TUX CUCTEMaX HEOOXOIUMO YIENIATh 0c000e BHUMA-
HUE CHWKEHUIO DIIEKTPUYECKON U TEIUIOBOM MOIIHOCTH IIPH MOIYYEHUH TEXHUYE-
CKHX YCJIOBHH M JUISl YMEHBIIEHUS SKCIUTyaTallMOHHBIX 3aTpart [1, 2], mpudem Jis
COOCTBEHHUKOB OOBEKTOB COKpAILlEHHE HKCIUTyaTallMOHHBIX 3aTpaTr HauOoiee
BakHO. CyIIeCTBYIOT TOTOBBIE CLIOCOOBI M1 MEPONIPUSATHUS IO CHUXKEHUIO SHEPro3a-
TpaT B CUCTEMax KOHAMIMOHUPOBAHUS BO3yXa IPOMBIIIICHHBIX NPEAIPUATHH,
HO B peajbHOCTH BBIOOP IHEPrOdPPEKTUBHBIX PEIICHH OueHb cioxeH [ 1, 3].

OCHOBHOE JTOCTOMHCTBO a0COpPOITMOHHBIX XOJOAWIBHBIX MammH (ABXM) —
YMEHBIIIEHUE MOTPEOIIIEMOMN 3JIEKTPUUYECKON d3HEprun. B 3THX MammHax oxJiaxzie-
HHE MIPOMCXOJIUT HE 3a CUET 3aTpar AMEKTPUUECKOM (KaK B XOJIOAMIIBHBIX MaIllHAX
KOMIIPECCOPHOT'O THUIIA), & TEIJIOBOM SHEPIUH, KOTOPYIO MOKHO MOJIyYUTh KaK IO-
CpEJICTBOM C)KUTaHUs TOIUIMBA (HAIIPUMEp, IPUPOTHOTO Ta3a), a TAKKE YTUIN3ALHH.

[Mpunuun npeiictBust ABXM cnenyromuii. B mapokoHaeHCaMOHHON XOJI0-
JTUIBHOW YCTaHOBKE XJIAJJar€HT UCHAPSIETCs MPH MOTJIOMIEHUH ero adcopOeHTOM
¢ notpebnenueM TemnoThl. [locie mapel xJ1agareHTa npu HarpeBe OT BHELIHETO
MCTOYHHKA TEIUIOBOM SHEPTUH BBIIEISAIOTCA U3 aOCOpOEHTa U HAIpaBISIOTCS B
KOH/ICHCATOp, TJI€ MPU BBICOKOM JAaBJIEHUU KOHAECHCUPYIOTCS (pHuC.).

Koupgencatop [enepatop
. —— E—

Mapbl xnagareqTa

KougeHcatop

Bopa i
A [AKLYA R

= P
KoHUeHTPUpoBaHHB [eHepaTop

e McTouHNE

xnagareHT

WMenaputent

Hacoc abcopbenTa

Puc. Cxema oonoxonmyproti abcopoyuorHHoU X0100UTbHOU MAUUHBL

OpxHa U3 BO3MOXKHBIX 00JIacTEl MPUMEHEHHUs YCTAaHOBOK — 3/IaHMSI C BBICO-
KHMH TUKOBBIMU Harpy3KaMu Ha CUCTEMY JIEKTPOCHAOKEHHUS. 3aTPaThl JJIEKTPO-
SHEPrMd Ha KOHAWLMOHUPOBAHUE BO3JyXa COCTABISIOT CYLIECTBEHHYI) 4YacTh
001Ie¥ 2JIeKTpUYEeCKONM Harpy3ku 37aHus. [Ipu orpaHMYeHUHM MaKCUMAaJIbHOM
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IIEKTPUYECKOW MOIIHOCTH McIoyib3oBaHue ABXM sBIisieTcsl XOpOolrM CHoco-
OOM MUHUMM3ALUHU WU «CTJIAKUBAaHUS» MUKOBOM 3JIEKTPUUECKON HArpys3ku [4].

[Tpu BeIpaboTKe x0n01a ABXM, paboTarouumMu ¢ UCTIOIb30BaHUEM BTOPHY-
HBIX TEIUIOBBIX PECYPCOB, MOJTHOCTHIO cOEperaeTcs Temio, KOTOpoe nHaue ObLIO
OBl PACX0JI0BAHO HA MOIYUYEHHE DJIEKTPOIHEPTUU, TPEOYEMOM IS DJIEKTPOCHAO-
YKEHUSI IBUTATENEH KOMIPECCOPOB [5].

Onuum u3 HaszHauyeHuit ABXM mpu 3ToM ABJIS€TCS MOJYy4YEHUE XOJIOJTHOM
BOJIbI, UCIIOJIB3YEMOM Il OXJIAKICHUS BO3yXa B CUCTEMax KOHIAUIIMOHHUPOBA-
HUS BO3/yXa.

Ha noxazarenu 3(peKTUBHOCTh CUCTEMBI OXJIAKIEHUSI OKA3bIBAIOT BIIUSHUE
HECKOJIBKO (DaKTOPOB, HAIIPSIMYIO CBSI3aHHBIX C dKCILTyaTanuei. Bo-nepBeix, 310
HAJIeKHOCTh U YPOBEHb aBTOMATU3AIIMM KOHCTPYKIUU CUCTEMBI, & BO-BTOPBIX —
BIIMSIHHE XOJIOAWJIBHOM CUCTEMBI HA OKPYKAIOLIYIO CPELy.

OkcrutyataunoHHble nokaszarenu ABXM, no nepBoil npuyuHe, BBILIE, YEM Y
KOMIIPECCHOHHON. DTO CBSI3aHO C TE€M, YTO 0€30MacHOCTh KOMIIPECCHOHHOM XO-
JOJUIBHON CUCTEMBI B OOJbIIEH CTENEHU 3aBUCUT OT HAJEKHOCTH MEXaHUYe-
CKOI'0 KOMIIpECCOopa.

OueHuM yclnoBue OJMHAKOBOM 3HEPreTHUYECKOM IKOHOMUYHOCTH a0copOLIn-
OHHOM U KOMIIPECCUOHHOM CUCTEM [6]:

fa _ Br(1+Fa) 1)
€k a-B5(1+Px)

[Tpu

S Br(1+Ba) )
€k a-Bs(1+Px)
HHEPreTUYECKU BBITOJIHEE a0COPOIMOHHBIE XOJIOAUIbHBIE MAIIHUHBL, TOE €, U &, —
XOJIOAWIbHBIE KOAPPHUIIMEHTHI a0COPOIIMOHHON U KOMIIPECCHOHHON XOJIOAMIBHON
MalluHbl; PBr, B, — yeIbHbIE pacX0/ibl TOIJIMBA HAa BBIPAOOTKY TEIUIOTHI U 3JIEKTPO-
SHEPTUH; f3,, fx — KOA(DUIMEHT pacxo1a Ha COOCTBEHHBIE HY kIl a0COPOIIMOHHOM
¥ KOMITPECCUOHHOM XOJIOTMITBHOM MAIIIMHBI; @ — pa3MepHbBIN K0 PHIIeHT.

ITpu 3Hake «MeHblIe» B (GopMyJie (2) BHITOJHEE CTAHOBATCS KOMIIPECCHOH-
HBIC YCTaHOBKH.

Taxum 00pazoM, sHEpreTHIecKas 1merecoo0pa3HoCTh a0COPOIMOHHOM U KOM-
IIPECCUOHHON XOJIOAWJIBHOW MAIIMHBI B OOJbIIEH MEpe 3aBUCUT OT yAEIbHBIX
pacxo/0B TOIUIMBA HA BRIPAOOTKY TEIUIOTHI f; U 35eKTposHepruu B,. [Ipuuem f3,
ABJICTCS MOCTOSTHHOW BETTMYMHOM, a B ©3MEHseTCs B OOJIBILIOM TUANa3oHe U 3a-
BHUCHT OT croco0a BeIpaOboTKHu TeroThl (TOL] nau kotenbHas).

[Tpu ucnosib30BaHUM B KAUECTBE UCTOYHHKA TEIUIOTHI BTOPUYHBIX dHEPrope-
CypcoB npombinuieHHOTo npeanpustus ABXM snepreruuecku nenecooOpasHee
Jlake IIPU BECbMa MaJlblX 3HAUEHUSAX XOJIOAUIBHOrO KO3 puuneHTa.
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YK 342.417

ITPABOBBIE OCHOBBI
NCHOJb30BAHMSA BOAHBIX UCTOYHUKOB

E. B. Unvuues', A. I. Yepnviuosa’, A. M. Kanuszoea’
! Acmpaxanckuii punuan
Capamogckoil 20cy0apcmeenHol IPUOULecKoll akaoemuu
(2. Acmpaxanw, Poccus),
?Acmpaxanckuil 20cydapcmeennbiii
APXUMeKmypHo-CmpoUmesibHblll YHUGEPCUMem
(2. Acmpaxanw, Poccus)

OrpoMHBIN 1 CTPEMUTENIBHBIA POCT FTOPOIOB HAIIEH MJIAHETHI CBA3aH C KPYIHBIM pa3BUTHEM
MPOMBIIIIEHHOCTH. 3HAYUTENIBHOE PACHIMPEHHE TUIOMIAACH OPOIIAeMbIX 3€MeNb U Pl IPYTHX
(hakTOpOB BCE OOJIBINE YCIOXKHSIET MPOOIEMbI 00ECTICUSHHUS BOJION W BO3MOYKHOCTH MCTIOIh30Ba-
HUS BOJHBIX HCTOUYHUKOB. /laHHas 0COOEHHOCTh MOPOKAaeT MHOTHE MpodseMsl. i aToro cy-
IIECTBYIOT IPABOBBIE OCHOBBI HUCIIOIB30BaHMSI BOJHBIX HICTOUHUKOB, KOTOPbIE TOMOTAIOT IOHATh
BCIO B)KHOCTb U HEOThEMJIEMOCTh BOJIHBIX UCTOYHMKOB KaK YacTH Hallleil >KU3HU.

Knroueeswvie cnosa: 600nvie ucmouHuKu, npagogvle HOPMbl, OXPaHa NPUPOOHLIX PeCypcos,
3aKoHoOamenvHvie aKkmol, 20CY0APCMBEHHbIU KOHMPOIlb.

The huge and rapid growth of cities on our planet is inextricably linked with the major
development of industry, the significant expansion of irrigated land and a number of other fac-
tors are increasingly complicating the problems of water supply and the possibility of using
water sources. This feature generates many problems. For this purpose, there are legal bases for
the use of water sources. In order for us to understand the importance and inseparability of
water sources as a part of our life.

Keywords: water sources, legal norms, protection of natural resources, legislative acts,
state control.

AKTYyaJIbHOCTb JJAHHOM TEMBI 3aKJIF0YAETCS B TOM, YTO BOJA CUUTAETCS U SIB-
JAETCs OJHAM M3 LEHHEUIINX TPUPOAHBIX PECYPCOB HalleH maneTsl. Poib Boa-
HBIX NICTOYHUKOB OYEHb BaJKHA, U OHU UI'PAOT 3HAYUTENNBHYIO POJIb B IPOLECCAX
oOMeHa BEeILEeCTB, COCTABIIAIOIINX OCHOBY KM3HHU HallleH MaHeTsl. bosbioe 3Ha-
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YEHHE 3aHUMAIOT BOJHBIE HCTOYHUKHU B MIPOMBIILIEHHOM U CEJIbCKOXO035UCTBEH-
HOM ipou3BoacTBe [1]. Jjist MHOTHX CyIIECTB, MPOXKUBAIOIINX Ha IJTaHETE 3eMJId,
OHa CITy>KHT CPeJIoi OOMTaHUSI.

[{enas pabOTHI — U3YyUUThH MPABOBBIE OCHOBBHI UCIIOJIH30BAHUS BOAHBIX UCTOY-
HUKOB.

Kak Mbl 3HaeM, 1Moj; BOJHBIM (DOHIOM MOHUMAETCS COBOKYMHOCTb BOJHBIX
00BeKTOB B mpenenax Teppuropun Poccuiickoit deneparuu (PD).

BoHbie 00beKThI 1€NATCA Ha 00BEKTHI 001IETr0 U OCOOEHHOTO MOJIb30BAHUS.

BoiHbIe 00BEKTHI 00ILIETO NOJIB30BAHUS JIFOIU HUCIIOIb3YIOT OTKPBITO, OHU SIB-
JSI0TCS JOCTYIHBI BceM. [Ipu 3TOM HEKOTOpbie BOAHBIE OOBEKTHI JOCTYITHBI
OrpaHUYEHHOMY Kpyry Jul. Hampumep, NMpoMBIILIEHHOE BOJOCHA0XKEHHUE, a
UMEHHO TUJIPOTEXHUYECKUE COOPYKEHUS (TUIOTUHBI).

OcHoBoIONIararoMM 1 6a30B6IM 00BEKTOM PETYIMPOBAHMS BOJHBIX pecyp-
coB sBigeTcss Boanwiii koneke Poccuiickoit denepanum [2].

CaMoCTOSITENIBHBIN pa3es 00IIECTBEHHBIX OTHOIICHUH pEeTyIUpYeT U periia-
MEHTHPYET CIIEHHAIN3UPOBAHHBIN 3aKOHOIATENIbHBIN akT — DenepanbHblil 3aKOH
oT 01.05.1999 r. Ne 94-®3 «O6 oxpane o3epa baiikamy. Heo6xoaumMocTh npuHsi-
THS 3TOTO aKkTa Obl1a 00YCIIOBIICHA TSKEJION SKOJIOTUUECKON 00CTaHOBKOM, KOTO-
pasi IpOUCXOANIIa HA YHUKAIBHOU «3KocucTeMe» o3epa baiikan u ero npudpex-
HBIX yacTei [3].

He ctout 3a0b1BaTh U 1po peasinzaiuio cyobekToB P, 4To OHKM UMEIOT MPaBo
MPUHUMATh 3aKOHBI U TTOA3aKOHHBIE aKThl, KOTOPbIE OYAYT peryJaupoBaTh MoJo-
KEHUE BOJHBIX 00OBEKTOB C YYETOM PErMOHAIbHOM criennduku, Harpumep, Pac-
nopspkenue [IpaButenbcrBa Actpaxanckoit obmactu ot 27.12.2021 1. Ne480-IIp
[4]. BaxxHeliiyto poib UTparoT Takke paTUu(OUIIMPOBAHHBIE aKThl MEXIYHAPOI-
HOTO MpaBa, a uMeHHO KoHBeHIus, koTopas Oblia npunsara B JIongone B 1972 r.,
0 MIPEIOTBPALLEHUIO 3arPA3HEHHI BOJHBIX pECypcoB cOpocaMu OTXOJ0B U Ipy-
rux MaTepuayioB. ExeromHo mpoBOAUTCS TOCYyAapCTBEHHBIH MOHUTOPHUHT BOJI-
HBIX 00BEKTOB U pecypcoB. OpraHu3yOTCsl CUCTEMATHUYECKUE HAOIIOACHUS 10 UX
LEJIEBOMY HCIIOJIb30BaHUIO M OXpaHe, JJisl UIaHUPOBAHUS U peau3alii Mepo-
NPUSATUN 110 PEJOTBPALIEHUIO 3arPsI3HEHUN BOJHBIX HCTOUYHUKOB.

Cratbs 36 [2] mpu3BaHa o0ecreunTh COONIIOJEHHE 0CO0OTO MPABOBOTO pe-
KUMa U CTaTyca MPUMEHEHUS 3eMEJIbHBIX YYaCTKOB U HHBIX O0BEKTOB HEJIBUKH-
MOCTH, PacHOJIOKEHHBIX B TPAaHUIAX BOJAOOXPAHHBIX 30H W 30H CHEUUATBHOU
OXpaHbl HCTOYHUKOB TUTHEBOTO BOAOCHAOKeHUs. Pazymeercs, umeercs psiz Tpe-
OOBaHMI K OXpaHe BOJHBIX MCTOYHUKOB: OOECHEYEHHE COXPAHHOCTH BOJHBIX
00BEKTOB ISl JKU3HEACSITEIPHOCTH YEJIOBEKA W MPEANPUATAN TPOMBIIICHHO-
ctu. [IpumensitoTcst Mepbl K MPEJOTBPAILICHUIO 3arpsI3HEHUN, UCTOIICHUIN U 3a-
copa BOJI. 3anpeniaeTcs 3aX0pOHEHUE U YTUIIM3AIHs OBITOBBIX U IPYTUX OTXOJI0B
BOJIM3U U HETIOCPEICTBEHHO B CaMU BOAHbIE UCTOYHHUKHU. Benercs Taxke oxpaHa
JIECOB, KOTOPBIE HAXOIATCS PSAAOM C HCTOYHUKAMH.

JIuna, HapyIKBIIKME 3aKOH B OTHOILIEHWU BOJAHBIX HCTOYHUKOB, HECYT CJIETY-
IOLY0 OTBETCTBEHHOCTH:!
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1) IMCUMIUIMHAPHYTO;

2) MaTepuaibHyIo;

3) rpa’kJaHCKO-TIPABOBYIO;

4) aIMUHUCTPATUBHYIO;

5) yrojoBHyo.

Hanpumep, Kogekc 00 amMUHUCTpaTUBHBIX MTpaBOHApYIIEHUSX Poccuiickoi
denepanuu MpeaycMaTpUBACT HACTYTUIEHUE aJMUHUCTPATUBHON OTBETCTBEHHO-
CTH 32 CAaMOBOJIbHOE 3aHATHE BOJJHOTO 0OBEKTA WM MOJb30BaHUE UM O€3 pazpe-
menus (mneH3un) (cr. 7.6 [5]), a Takke cCaMOBOJIBLHOE 3aHSATHE 3E€MEJIBHOTO
y4acTKa IpUOPEKHOM 3aIIUTHOM MOJIOCHI BOJIHOTO 00BEKTa, BOJI0OXPAHHOM 30HbI
BOJHOTO 00BEKTa JIMOO 30HBI (OKpyra) CaHUTApPHON OXpaHbl UCTOUHUKOB MTUThE-
BOT'0 U XO3SIICTBEHHO-OBITOBOTO BOJOCHA0KeHus (CT. 7.8 [5]).

Cornacno YronoBaoMy Kojekcy [6], yroinoBHas OTBETCTBEHHOCTh 33 COBEp-
HIEHUE MPECTYIJICHUN MpeaycMOTpeHa cTtaTbamu 250 (3arpsisHeHue Boa) U 252
(3arpsi3HEHHUE MOPCKOU CpeIbl).

Takum o0pa3oM, oXpaHa U TOCYJapCTBEHHBIM KOHTPOJb OUYE€Hb BaXKEH U UT-
paeT pPElIaroIyl0 POJb B AKOJIOTUYECKOM COCTOSTHUU BOJHBIX OOBEKTOB JIJIS Ue-
noBeka. BogHbI 00BEKT — MECTO MOCTOSIHHOTO M PETYJISIPHOTO OT/AbIXA, 3aHITUI
CIIOPTOM M CHOCO0 MPOBOAUTH CBOE BPEMSI.

B Hacrosiee BpeMst BOJHbIE 00BEKThI ACTpaxaHu U ACTpaxaHCKOM 00JIacTH
B OUCHb IJIJAYEBHOM COCTOSIHUH, & UMEHHO MOCTOSIHHbIE BRIOPOCHI B BOJAHYIO aK-
Baroputo Kacnuiickoro 6acceitHa roproye-cMa304HbIX MaTepUaIoB, OOMEJICHUE,
3aCOPEHUE U 3alJIMBAaHUE MOBEPXHOCTH AHA [ 7]. Hamm pernoHabHbIE BIaCTH NO-
CTOSIHHO CTaparoTcs O0pOThCS € ITUM, HO ATOT0 HeJocTaTouHo. Ham HykHO cTa-
paThCsl CIUIOTUTHCS U MBITATHCA OOPOTHCS ¢ HAPYIIUTENISIMU 3akoHa. He cTouT 3a-
OBIBaTh, YTO TOCYJAPCTBO — ITO MBI C BaMHU.
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PASPABOTKA HOBOI'O COPBEHTA
JJIA COPBIHMOHHOU OTYUCTKH BO3YXA

A. I'. Pamvesa, A. M. Kanu3zoea, A. I'. Yepuviuiosa
Acmpaxauckuii 20¢yo0apcmeeHHblil
APXUMeKmypHo-CmpoUmebHblll YHUGEPCUMem
(2. Acmpaxanw, Poccus)

B nmanHO# cTaThe pacCMOTPEHBI BOIIPOCH! 3arpsA3HEHUS BO34yXa U METOJ €r0 OTYUCTKH C
MIOMOIIBIO YCTAHOBKH Il COPOLIMOHHOM OUYMCTKHU BO3/1yXa, MPEICTaBIISIONIeH o000l eMKOCTh
C COPOEHTOM C aHTMOKCHJAHTHBIMHU CBOMCTBaMH, Yepe3 KOTOPYIO MPOIYCKAETCs 3arpsi3HEH-
HBIN BO3AYX.

Kniouegvie cnosa: 30o0posve, ammocgephbiii 6030yX, ueno6ek, 3azpsa3HeHue, OmMYUcCmKa,
Memoo.

This article discusses the issues of air pollution and the method of its purification using a
sorption air purification unit, which is a container with a sorbent with antioxidant properties,
through which polluted air is passed.

Keywords: health, atmospheric air, man, pollution, cleaning, method.

B Poccuu B mepuoa ¢ 2021 mo 2022 roa Konu4ecTBO 3apUKCUPOBAHHBIX CITY-
Y4aeB BBICOKOTO U AKCTPEMAIBHO BHICOKOTO 3arpsi3HEHHS aTMOC(EPHOTO BO3ayXa
yBenuuuiochk Ha 23 %. Bcero 3a ron B ctpane 66110 oTMedeHO 406 TaKuX MHITU-
neHToB. [losBnsieTcst Bce 60mbIe (hakTOB, CBUACTEIBCTBYIOIIMX O HATUINH CBI3U
MEXIy 3arpsi3HEHUEM aTMOC(EPHOro BO3AyXa U PUCKOM CEPIIEYHO-COCYAUCTHIX
3aboneBaHui. JlaHHbIe KccienoBaHUs ObUIM MPOBEJEHBI B pailoHaX C BHICOKUM
YPOBHEM 3arpsi3HeHus Bo3ayxa [ 1, 2].

[To nanasiM BecemupHoii opranuzanuu 3apasooxpanenus (BO3), B nepuon ¢
2021 no 2022 roa 1075 NPEKACBPEMEHHBIX CMEPTEM, BEI3BAHHBIX MILIEMUYECKOM
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00JIE3HBIO CEpAlla U MHCYJIBTOM, CBSA3aHHBIX C 3arps3HEHUEM HApY»KHOTO BO3-
JyXa, COCTaBUIIO OKOJI0 58 %, 18% — XpoHHUECKO# 00JIE3HBIO JIETKUX U OCTPHIMU
MHOEKIUAMU HUKHUX JIbIXaTeNIbHbIX MyTed U 6 % — pakom Jerkux [3, 4].

B HEeKoTOphIX ciyuyasix BRICOKAass CMEPTHOCTh MOXKET OBITH CBsI3aHA OJIHOBpE-
MEHHO C HECKOJIbKUMHU (PaKTOpaMH pUCKA.

Hampumep, paxTopamu paka JIerkux sSBISIOTCSA Kak KypeHHe, TaK U 3arps3He-
HUE aTMOoc(pepHOro Bo3ayxa. YacTp Cilly4aeB CMEpPTH OT paka JETKMX MOKHO
ObUTO OBl MPENOTBPATUTH MyTEM YJIYUIICHHS KauecTBa aTMOC(EPHOTO BO3IAyXa
WIN COKpAIlleHUs] TaOaKOKYpEHMUSL.

Wcxonst u3 BBILIEU3I0KEHHOT0, OTHOM U3 BEAYLIUX 33124 CErOIHALIHErO JTHS
SIBJIIETCS 3allUTa HACEJIEHUs] OT BPEAHBIX BEIIECTB, PAa3JINYHOIO BUAA OKCUAAH-
TOB, B TOM YHCJIE U MEPOKCUIHBIX COEIUHEHUH, KOTOPbIE BHIOPACHIBAIOTCS B aT-
Mocdepy U, B IOCIEACTBUH, OCEAIOIIUX B OpraHU3ME YEJIOBEKA.

OnHuM U3 CIOCOOO0B 3aIIUTHI OT BBIOPOCOB B aTMOC(EPY U3 MPOU3BOACTBEHHBIX
MIOMEIIEHU SBIIAETCS UCTIOJIb30BaHUE COPOLIMOHHOM OTYMCTKHU BO3yXa (pHC.).

Out

e s

Puc. Cxema copbyuonnoti omuucmru 6030yxa.
In — mecmo 0na 6xooa 3azpsazHernHo2o 6030yxa; Out —mecmo 015 8bIX00a OUUUWEHHO20 6030VXA;
1 — mexanuueckuil hunomp (npedsapumenvHas OMUUCmMKa), 2 — COpOYUOHHASL Kamepa,
3 — npuHyOumenbHblil BEHMUNAMOD

[IpencraBneHHas cCOpOIMOHHAS TEXHOJIOTUSI OCHOBBIBAETCSl HA CIIOCOOHOCTH
COpOCHTOB YJIaBJIMBATh BPEIHBIC ra3000pa3HbIC BEIIECTBA M3 BO3IYIIHOTO TIO-
Toka. Paspaborannast Hamu cucteMa 3G (HEeKTHBHO MTPOBOIUT 00PabOTKY Ta30B03-
TYITHOW CMECH, COJIepiKaliei HeOOJbIIue KOHIEHTPAIMK 3arpsA3HSIONINX Be-
miectB. CriocoOHa TaKkke MPOBOIUTH 3aBEPIIAIOIILYIO IOOYHCTKY Ha BBIXOJE U3
AIIEKTPOCTATUYCCKOTO WIJIH Ta3009MCTHOTO KOMIUIEKCA. Y CTaHOBKA JJIsi COpOIIH-
OHHOW OYHMCTKH BO3JIyXa MPEJICTABIISIET COO0M EMKOCTh C COPOCHTOM, Yepe3 KO-
TOPYIO MPOIYCKAETCS 3arpsi3HEHHBIA BO3IYX.

CopOeHT, HWCIOIb3yeMbIi B JJAHHOW YCTaHOBKE, JIOJDKEH COOTBETCTBOBATH
CIIETYFOIINM XapaKTePUCTHKAM:

e 00Ja/1aTh BHIPAXKEHHBIMH aHTHOKCHIAHTHBIMU OCOOEHHOCTSMH I10 OTHO-
IICHUIO K Pa3IMIHBIM TIEPOKCUIHBIM COCTUHEHUSIM;

® UMETh COPOIMOHHYIO €EMKOCTh IO OTHOIIEHHUIO K ()epMEHTaM- aHTHOKCH-
nanTam B nipeaenax — 24 E/r, ato OyaeT npeBocXxoauTh a0COpOIUMOHHYIO0 €MKOCTh
€r0 COCEIHMX aHAJIOTOB;
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¢ (hepMEHTHI-AaHTHOKCUIAHTBHI C COpOEHTa HE JOJDKHBI OBICTPO HW3HAIIIU-
BaTbCsl, YTO OYJET TapaHTUPOBATh JJIUTEIbHOE (YHKIMOHUPOBAHUE aHTHOKCH-
JTAHTA ¥ TEM CaAMbIM YBEJIMYHBATH CPOK TOJTHOCTH COpOEHTA.

10 MEpPEe HAKOIUIEHUS TOKCUHOB U MbUIH caM (PUIBTP MOXKET TaKkKe CTaTh UC-
TOYHHMKOM 3arpsi3HEHUS TP HECBOEBPEMEHHOM cMeHE PUIIbTpa.

B tabGnuie npencraBieHbl OCHOBHBIE XapaKTEPUCTUKH Pa3paOOTaHHBIX HAMH
COpOEHTOB B CPAaBHEHHH C YTOJILHBIM COPOCHTOM [35, 6].

Tabmuia
Xapakrepuctuku copoenToB CK-1 u CAII-2
B CPABHEHUM C AKTUBHPOBAHHBIM YIJIEM

EmMkocTh
Ha3Banmue copOenra XapakTepucruka copdeHrTa
copdenta (I'x)
CopOeHT 70 benprit (CK-1) u cepsrit (CAII-2) mopomrok
Ha ocHoBe kpaxmasa (CK-1) 0e3 Bkyca u 3amaxa. O0manaTh BBIpaKEH-
CopGent HBIMH aHTHOKCHJIAHTHBIMH OCOOCHHOCTSIMH
95 10 OTHOILIEHUIO K PAa3IMYHBIM MEPOKCHUJ-
na ocHose OITOK (CATI-2) p POKCHA
HBIM COCJIMHCHHSIM
YcrpaHsieT neTyqre U monyJieTyuyue OpraHu-
YECKHE COCTUHEHHUS C JIOBOJBHO OOJBIION
MOJIEKYJISIpHOW Maccoil. KonnuecTBo (uiib-
VYrosnbHbIE 98 YIAp ¢
TPYIOIIET0 Marepualia yroabHOro (uibTpa
SIBJISICTCS] OJTHOM M3 BOKHBIX OTPEIEIISTIONTAX
ero 3¢pheKTUBHOCTH

s Gonbieit 3phekTUBHOCTH padOThI JIyUllle BCEro MOAXOAUT BO3AYIIHBIN
MOTOK, MOATOTOBJICHHONW CyXOH Ta30BO3AYIIHON cMecu. B 3ToM ciyuae maHHas
TEXHOJIOTUSI MOXET OBITh HE TOJHKO OYEHb d(D(PEKTUBHBIM, HO U HanOOJIEE BHI-
T'OJIHBIM pelIeHueM MPoOJIeM ¢ 3arpsi3HeHueM Bo3ayxa [7, 8].

DTO CBA3aHO C TEM, YTO, OUMILAs CUJIHO 3arpsI3HEHHBIN U BIXKHBIA BO31YX,
COpOEHTHBIE BelIecTBa OBICTPO 3aCOPSAIOTCA, IMOCIE YEero MOJJIeKaT 3aMEHe.
Yacras 3aMeHa HAOJHUTENS PUIBTPA MOKET ObITh IKOHOMUYECKH HEBBITO/IHA,
MMEHHO M03TOMY COpPOIIMOHHAsI OYMCTKA Yalle BCEro MPUMEHSIETCS B KaueCcTBe
¢uHaNbHOM cTaguu 00pabOTKH BO3AYIIHOTO MOTOKA.

[TonBoAs UTOT, MBI MOKEM CHENIaTh BBIBOJ O TOM, UTO 3arpsS3HEHHUE BO3IYIII-
HOTO MPOCTPAHCTBA CTAHOBUTCS OJHOM M3 OCHOBHBIX MPOOJIEM, BIMSIOUIUX Ha
opranusM yenoBeka. OTHUM U3 CIOCOOOB ObLIa pacCMOTpPEHa COpOIIMOHHAsA OT-
YHICTKA BO3/lyXa C BHEPEHUEM B HETO HOBOT'O COPOIIMOHHOTO (DUIBTPaA, KOTOPBIi
OBl CMOT MOTJIONIATh MEPOKCUIHBIE COSTUHEHUS.
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YK 547.458.61

ITOJTYYEHUE BUOPA3JIAI'TAEMOI'O MATEPHUAJIA
JJIA TTIPOU3BOJACTBA IIVIACTUKA
KAK 9KOJIOTHYECKHA BE3OITACHOI'O ITIPOAYKTA

A. A. /Drcymawesa, 10. A. l]ecnoea, A. M. Kanu3zoea
Acmpaxanckuii 2ocyoapcmeenHbli
APXUMeKmypHo-CmpoUmebHblll YHUBEPCUMem
(2. Acmpaxanw, Poccus)

B naHHO#1 cTaThe MpEACTaBICH aHAIU3 TPUPOJHOTO CHIPHS ISl JATLHEHIIIETO €ro UCIIOb-
30BaHUS C LEJIBIO TTOJYYEHUS] KOMITIO3UTa Ha OCHOBE XUTHH-TJIFOKAHOBOTO KOMIIJIEKCA U TTOJIU-
CTUpOJIa KaK OropasiiaracMyro aJlbTepHATUBY CHHTETUUYECKHUM TTOJTUMEpaM.

Knrouesnie cnosa: cvipve, niacmux, sKoiocus, puosi.

In this article, we present an analysis of natural raw materials for its further use and pro-
duction of a composite based on chitin-glucan complex and polystyrene, as a biodegradable
alternative to synthetic polymers.

Keywords: raw materials, plastic, ecology, mushrooms.

Ha ceromusimianii neHs npobaemMa yTUIn3aiui CHHTETHIECKUX TIOJTMMEPOB 00-
CyXJIaeTcs B MaciTade ra00ambHbIX yrpo3. [[pon3BoICTBO MIACTHUECKUX MTOJTUME-
POB 3aMETHO yBEJTMYUBAETCS 3a mociennue aecarumietus. [lotpedbiaenue ogHopaso-
BBIX TUIACTUKOBBIX TOBAPOB OECKOHTPOJBHO PACTET, a HA MEpepabOTKy IMomagaeT
JIMIITH MaJiasi 9acTh, YTO MPUBOIUT K 3arPSA3HEHHUIO OKPYKAFOIIIEH CpeIbl CHHTETHYC-
CKHMMH TUTACTUYECKAMHU MAaCCaMH M TEM CaMbIM OKa3bIBACT HETATUBHOE BO3/ICHCTBHE
Ha 3710pOBbE uesioBeka. IMEHHO 0/THOPa30BbIE TUTACTUKOBBIC U3/IEITHUS SIBIISFOTCS OC-
HOBHBIM MCTOYHHKOM 3arpsi3HCHUSI aKBaTOPHH U MPHOPEKHBIX TEPPUTOPHUH, CO-
ctasisist 10 80—85 % mopckoro mycopa [1]. YnakoBka, U3roToBJIEeHHAs! U3 CHHTETH-
YECKHX IIACTHIECKUX Macc, 00J1a1aeT KOPOTKHUM >KU3HEHHBIM ITUKIIOM, B OOJTBIIIAH-
CTBE CIIy4yaeB HMCIIOJIb3YETCsl OJMH pa3, mocie 4ero 95 % ymnakoBOK BbIMAIACT U3
AKOHOMHUYECKOT0 1HKJIa. OTX0/bl, 00pa30BaHHbIE CHHTETHYECKUMU TOJIMMEPAMH,
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HE pa3jaratoTcsl, HAKAIIMBAIOTCS B OKPY KaroLIel cpelie, paciiaiasch Ha MUKpOILIa-
CTHK, U IPEACTABIISIFOT YTPO3Y IS )KUBBIX OPraHu3MoB [1].

Bwmecre ¢ aTM MupoBoe notpediienue 6uopasnaraeMbix MIACTUKOB pa3BUBa-
€TCsl BBICOKUMU TEMIIAMM U POCT NOTPEOIECHUS UX MPEBBIIIAETCS HA phIHKE. Mu-
POBBIE MOIIHOCTH IO MPOU3BOJICTBY OMOMIACTHKOB 4,16 MJTH T, YTO B CPaBHEHUU
C PBIHKOM OOBIYHBIX IJIACTUKOB cocTaBiisieT meHee 1 %. Tombko 12 % oT 3Tux
MOIIHOCTEH — NPOU3BOJCTBO HEMOCPEACTBEHHO OMOpa3iaraeMbIX IUIACTUKOB.
Texnonornu cuHTe3a OMOpa3IaraéMbIX MOJMMEPOB AKTUBHO Pa3BUBAIOTCS B
CIA, EBporne, BHeapsitoTcs B Tpon3BoAcTBO B Kopee, SAnonun, Kurae [2].

B Poccun pa3paboTka Takux TEXHOJOTUN HAXOAUTCS B HA4aJIe CTAHOBJICHHUSL.
Ceituac 6uopasnaraemMblii MaTepHall BEITECHST C PhIHKA OOBIYHBIH MJIACTHUK U TIPO-
UCXOAMUT KOHKYPEHIIMS MEXAY dTUMH MaTepranamu [2].

[ToaTomy 1ienpb Haie padoThl — U3yUUTh ChIPbE Ul OJyUeHuUs: Onopasiara-
€MOro MaTepHaa C LIEJIbI0 IPOU3BOJICTBA IUIACTUKA KaK IKOJIOTHYeCKU Oe3omac-
HOTO MPOJTYKTA.

ChlpbeM 715 IOTy4eHHsl OuopasziaraéMoro Marepuaia MOTyT CIYKUTh Kile-
TOYHBIC CTEHKU JIpoxoker Komagataella pastoris (panee U3BeCTHBIX, Kak Pichia
pastoris), KOTOpbIE SBISAIOTCS TOJIOCyMYaThiMu Tpubamu (Hemiascomycetes),
rpub Fomes fomentarius n muxkpo@uodpusuisipaas nemttonoza CL-1M/I (Tabn.).

Tabnuna
XapaKTepuCcTHKA HCXOJHOIO ChIpbs [3]
Haspanne IIpenmyecTrso Henocrarku
ChIpbs
['pu6 [To cpaBHEHMIO ¢ IPYTHUMH MHUKpPOOp- | SABisieTcss BO3OyIUTENEM Cepbes-

Hemiascomy
cetes

raHu3Mamu JUIsl MOJIyYEHUs XWTHHA,
OH JIOCTUTaeT BBICOKOW IUIOTHOCTH
KJIETOK BO BpeMmsi (epMeHTaluu Ha
LIMPOKOM CIIEKTpe CyOCTpaToOB, BKIIIO-
qasi IJIIOKO3y, METaHOJ WM HEOYH-
UIEHHBIM TJIMIEPUH, COXpaHsAs MpHU
3TOM BBICOKOE IPOLIEHTHOE COZIEpKa-
HUE XUTUHA B KJIETOYHOU CTEHKE

I'pud
Hemiascomy
cetes

OTtHOCHTCS K SKOJOTHYECKOM Tpyrie
KCWJIOTPO(HBIX (JIepeBOpa3PyIIAIOIINX )
TprOOB, COAECPIKUT PUPOHBINA BBICOKO-
MOJICKYJIAPHBIM  IIOJMCAXapuj, XUTHH,
KOTOPBIA MPEICTABISIET OOJBIIION HHTE-
pec B KauecTBe copOeHTa PazIMYHOrO
HazHaueHus. OOnamaer Gosiee BHICOKOM
CKOPOCTBIO POCTa MO CPAaBHEHUIO C JPY-
TUMHU TPYIIIaMUd OpraHU3MOB, IPOTYLIH-
PYyromuMuU XUTHHOBBIC COCTUHCHUS; UC-
MOJTE30BaHKUE JICIIICBOTO  HEMHUIIIEBOTO
CBIPBSI; IOJIHAsI KOHTPOJIUPYEMOCTh IIPO-
1iecca; KpaTkoCpOYHOCTh (hepMEeHTalHY;
MPAKTUIECKH TOJIHAsE 0€30TXOTHOCTh

HBIX Oose3Hel yenoBeka. Yacto Ha
CIIM3UCTBIX 000JI0YKAaX OpPraHoOB
pasBuBaercs Candida albicans,
BBI3BIBass ~ OoOpa3oBaHHE  OEJbIX
IUICHYATBIX HAJETOB U H3bBsI3BIIC-
Hue. 3a0ojieBaHUE WM3BECTHO IIOJ
Ha3BaHUEM MOJIOYHHIIA, HEPEIKO
BCTpEUaeTCsl y TPYAHBIX MIIAJCH-
[[EB Ha CIM3UCTOM O00OJOYKE PTa,
0COOEHHO TIPU HEAOCTATOYHOM CO-
OJIIOJICHUY TUTHEHUYECKUX MEp
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IIpooondxcenue madbauywl
Haspanmue
ChIpbi
Mukpodub- | MaTtepec k M®IL] Gonpmioit, Tak kak | ComepkaHue TBEPIBIX BEIIECTB B
PUWUTMPOBAH- | MaTepHall TOKa3aJl MEPCIEeKTHBHBIC | CYCIICH3UH  MUKPOPHOPHILIUPO-
Hasl eJUTI0- | BOBMOXKHOCTH B PAa3IMYHBIX O0JIACTSAX | BAHHOW IIEJUTIOJIO3BI HE MOKET
no3a (M®II) | npumeHeHUs, HapUMEp, B MHUIIEBOM | OBITH TOBBIMIEHO JerKo. O0e3BO-
MPOMBIIIUIEHHOCTH WJIM JIJI UCTIOJIB30- | )KMBaHue cycnensun MOIL[ mpo-
BaHUS B MUILEBBIX IPOAYKTaX, papMa- | 61eMaTHUHO H3-3a TEJIEBOM CTPYK-
LIEBTUYECKUX CPEICTBAX WM coBpe- | Typsl. Eciim MO®IL] cymar, umeer
MEHHBIX MaTepuanax [4, 5] MECTO CHJIBHOE OPOTOBEHUE BCIE-
CTBUE 00pazoBaHUsl BOJIOPOJHBIX
CBsI3€H, YTO MPUBOAUT K HEXema-
TEJIbHBIM U HEOOPaTUMBIM U3MEHe-
HUSM B IIEJUTIOJIO3HBIX (UOpHILIax.
Oco6eHHO mPoOIEeMAaTHYHO TTPOU3-
BoauTh M®DI] ¢ BeICOKHMM coaepixa-
HUEM TBEPJbIX YACTUI[ U3 TPOU3-
BOJIHBIX IIE€JUTIOJIO3BI, KOTOPbIE, IO
MEHBIIEH Mepe, YACTUYHO PaCTBO-
PHUMBI B BOJIe, TAKHX KaK KapOOKcH-
METHJIIEIUTI003a [6, 7]

IpenmymecTBo Henmocratkn

HccnenoBanus OyneT MpOBOAUTHCS B HECKOJIBKO ATamoB. Ha mepBom 3tame
HEOOXOJMMO HM3YYUTh CBOMCTBA M XapaKTEPHUCTUKHU CHIPhs, KOTOPbIE HEOOXO-
JTUMBI [ Hatied paboTel. 3aTeM JIsl OnpeieNieH!s] Ka4eCTBEHHOTO COCTaBa XU-
THUH-TJIFOKAHOBOTO KOMIUIEKCA M TTOJIYYCHHOTO KOMITIO3UTa Oy/IeM UCIOJIb30BaTh
meron MK-criekrpomerpumn. s nu3ydeHus MopdOIOTHH MOTYYEHHOTO KOMITO-
3UTa U CPABHUTH €€ C UCXOHBIM MaTEePHAIIOM, LIEJUTIONI0301, MUKpOoTOTpaduu
P TIOMOIIHM CKAHUPYIOMIETO JIEKTPOHHOTO MUKpOcKoma. M3y4uTh KadecTBEH-
HBIC XapaKTEPUCTUKU TUAPOPOOHOCTH WU TUAPOYHUIBHOCTH MTOBEPXHOCTH, UC-
MOJIB3YsI METO/T JIeXKaIlel Karliu.

Ha BTOpoM sTane HeoOX0IMMO BBISICHUTH, OYyJIET JIU MaTepual pa3iaraTbCs 10
OTIPEICIICHHOM CTETICHH B 3a/IaHHOM MPOMEKYTKE BPEMEHU C MOMOIIbIO aHAIHM3a
Ha OMOpa3/IaraeMoCTH MyTEM UMUTAIIMHN €CTECTBEHHBIX MTOYBEHHBIX YCIOBHM.
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IIYTU CHUKEHUS ITYTOJIEJOBOI'O BO3JIEHCTBUS
HA PABOTY BOJIO3ABOPHBIX COOPYKEHUI

A. B. /Imumpuesa, A. 3. Xaparamosa
Acmpaxauckuii 20cyoapcmeeHHblil
APXUMeKmypHO-CIMpOUmMeIibHblLL YHUBEPCUMEm »
(2. Acmpaxanw, Poccus)

B nacrosmee BpeMs [UIsi MHOTUX PETHOHOB HAILIEH CTPAaHbI LUIYT0JIEA0BOE BO3EHCTBHAE HA
B0J103a00pbI OCTaeTCs aKTyaIbHOH MpobsieMoid. B 1aHHO# cTaThe paccMOTpeHsI podiemMa Io-
naJlaHusl IyTH U BHYTPUBOJIHOTO JIbJIa B BOJI03a00pHBIE COOPYKEHMUS, a TAKKE PA3IUYHbIE Me-
TOJIbl €€ PEIICHHsI B 3aBUCUMOCTH OT MECTOPACIIOJIOKEHUS BOJj03a00pa.

Knroueesvie cnosa: uiyzonedosvie s6ieHUs, 80003a00OPHbIE COOPYHCEHUS, B80003A00Db,
wyea, 3auuma 60003a60pos.

Currently, for many regions of our country, the shugoled impact on water intakes remains an
urgent problem. This article discusses the problem of ingress of sludge and intrawater ice into water
intake structures, as well as various methods of solving it, depending on the location of the intake.

Keywords: shugoledovye phenomena, water intake structures, water intakes, sludge, pro-
tection of water intakes.

K BO3HMKHOBEHMIO CEPBE3HBIX ABAPUU HA NPEANPUATUAX BOJOXO3AMCTBEH-
HOTO KOMIUIEKCA, B YaCTHOCTH BOJ03a00PHBIX COOPYKEHUSX, MPHUBOIAT IPO-
OJ1eMbl, BRI3BaHHBIE OMOJIOTUYECKUM 00pacTaHWEM 3JIEMEHTOB BO103a00POB KOP-
PO3HMOHHBIM MOBPEKICHUEM METAIUIMYECKUX MOBEpXHOCTEN [1], a Takxke Jeno-
BbIM Bo3jeiicTBueM. OOpa3oBaHKe UIYTHM Ha BOJOTOKAax CO3/Ia€T Cepbe3HbIE 3a-
TpyJAHEHHUs] B paboTe BOA03a00pHBIX COOPYKEHUH, KOTOPBIE YaCTO SIBISIOTCS
MIPUYUHOMN TTOJIHON OCTAHOBKH T0JIa4U BOJIBI TOTPEOUTEIIO.

OO6pazoBanue 1IyTy (BHYTPUBOJIHOTO JIbJIa) MPOUCXOJUT B TIEPEOXITAXKICHHOM
BOJIE ITPU TeMIIEpaType, OJIM3KOI K ee 3aMmep3anuto. [lepeoxiiaxaeHne BOJHOTO Mo-
TOKa HAYMHAETCS C €ro OTKphIToM nosepxuocty npu 0 °C v HuKe B pe3ynbrare Typ-
OyJIEHTHOM TEIUIONPOBOJIHOCTH U a’palliy MMOTOKA 3aXBaTOM MAacCOM BOJIbI YaCTHU-
YeK XOJIOJHOro Bo3ayxa. Berienctue nepeoxiaxaeHus MoToKa Mo BCel riyOuHe
Ha y4acTKax C IOPOraMH MPOUCXOAUT (POPMUPOBAHNE BHYTPUBOTHOTO JIb/Ia BO BCEH
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TOJIILIMHE BOJHOrO motoka. O0pa3zoBaHHas IIyTOJieI0Bast B3BECh HAUIAET Ha JIIO-
Oble MOBEPXHOCTH, HAXOMAIINECS B MEPEOXIIAKIACHHONW BOHOW Macce, MOKPhIBast
Jla’Ke B TITyOMHHBIX CJIOSX KaMHH U YaCTHUIIbl Mjla BHYTPUBOAHBIM JIBIIOM [2].

Teuenue pexu mepeMeraeT CMech LIyTH €O JIbAOM K Bojio3abopam. Illeronen mo-
KpbIBA€T BOAONPHUEMHHUK, HAJIUIAS HA MIPYThsl BOJOIPUEMHBIX PEILIETOK, U MO/ JIeH-
CTBMEM BO3ZHHKAIOILETO MEpenaa ypoBHEH BOJIbl YILIOTHSAETCS, IIPEBpaIlasiCh B Jie-
JITHOM I1IUT, KOTOPBIM MPUBOIUT K ONPEJECIIEHHBIM 3aTPyAHEHUSM BoJonprema [3].

B cooTBeTCcTBUM ¢ IEUCTBYIOIIMMH HOPMATUBAMHU [4], B TSKEIBIX IITYTOJIE0-
BBIX YCJIOBHSIX /7151 00pBOBI C 00JI€ICHEHHEM BOJIOTIPUEMHHUKOB U IITYTOM pEKOMEH-
JyeTCsl IIpeyCMaTpuBaTh AJIEKTPOOOOTPEB PEILIETOK, MOJIBOJA K BOAOIPHUEMHBIM
OTBEPCTHUSM TEIUION BOJIBI JTMOO CKATOTO BO3yXa, 00paTHYIO M UMITYJIbCHYIO ITPO-
MBIBKH [5]. CTEp>KHU COPOYACPKUBAIOIIUX PEMIETOK JOHKHBI OBITh U3rOTOBJICHBI
NPEUMYIIECTBEHHO U3 THAPO(OOHBIX MAaTEPHAIOB UM MOKPHITH HMH.

dakTryecku BHIOOP METOJIOB U CPEACTB OOpPHOBI C IIyro Ha Bomo3abopax
3HAYUTENBHO IIUPE MEPOIPHUATHIMA, TPEyCMOTPEHHBIX CBOJOM IpaBuiI [4]:

1) onTuManbHBINA BEIOOP MECTOPACTIONOKEHUS, TUIIA U KOHCTPYKIIMH BO03a-
OOpPHOr0 COOPYKEHUS;

2) BRIIPSIMJIEHUE PYyCJIa PEKU HA YYaCTKE PACIONIOKEHUS BOA03a00pa;

3) M3MEHEeHUEe WHAMHKU TOTOKAa C IMOMOIIBI0 YCTAaHOBKH y BOJ103a00pa
CTpyEHANpaBJISIOUINX AaMO U COOPYKEHHUIA;

4) cHHKEHHE CKOPOCTH MOCTYIICHUS! BOJABI B BOJONPUEMHBIE OTBEPCTUS BO-
no3abopa (0,05-0,1 m/c) U3MEHEHHEM CEUCHUS BXOTHBIX OTBEPCTHIA;

5) ycTaHOBKa Ha JTHE BOJOTOKA TIEpe T BOg03a00poM mephopupoBaHHBIX TPYO
JUISL TIO/1aY B HUX CHKATOTO BO3/YXa;

6) cOpOC TEmI0# BOJIBI IO TEYEHHUIO PEKH BBIIIE BOJI03a00PHOTO COOPYKEHUS;

7) mopaya napa mnepeji peieTkamu;

8) 000rpeB penieTok B OKHAX BOJONPHUEMHHKA;

9) ucnonp30BaHUE CIEUUATU3UPOBAHHBIX (UIBTPYIOMIUX BOJOTPUEMHBIX
OT'OJIOBKOB (JIEPEBSIHHBIX, PSYKEBBIX, KEIE300E€TOHHBIX);

10) yCTpONCTBO IUIABYYMX OTPa)JAIOIIMX IIYTOOTOOMHMKOB (3amaHen) c
o0ecrnieueHreM HeOOIBIINX CKOPOCTEN MOCTYIUICHUS BOABI B BOJOIPHEMHEBIE OT-
BEpCTUs BOA03a00pa;

11) oGecnieuenne BomO03abopa yCTPOWCTBAMHU HMITYJILCHOM WM OOpaTHOMN
IIPOMBIBKH, TMO3BOJSIONIMIMH OCBOOOXK/IaTh CAMOTEUYHBIE HIJIM CH(OHHBIE BOJO-
BOJIBI M PEIIETKH OTOJIOBKOB OT IIIYyTH U COPAa;

12) ycTpoiicTBO B0/103a00pOB KOBIIOBOIO TUIA [6].

[Ipensiaraem paccMoTpeTh 0osee moAPOOHO HECKOJIBKO HAauOOJEee aKTyaslb-
HBIX CIIOCOO0B OOPHOBI C IITYTOJIEOBBIMU SIBJICHHUSIMHU:

1. YerpoiicTBo A 3alIUThl BO03a00pa OT MOMagaHus HIYTH C TOMOIIBIO
00BbeMHON (PUIIBTPYIOIIECH KAaCCETHI.

JIB>KeHME IIyTOJIeIOBOT0 MOTOKA MTPOUCXOAUT Yepe3 00beMHYI0 QUITBTPYIO-
HIYIO KaCCETy, yCTAHOBJICHHYIO Ha BOJIOMPUEMHBIX BXOAHBIX OKHAX 3aTOTNIEHHOTO
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BOJIONIpUEMHMKA. PUIBTPYIOIIAs KacceTa 3aJep KUBAET LIyry, KOTOpasl HE CIIO-
coOHa MPUMEP3HYTh K BOJAONPOHHUIIAEMBIM (PMIIBTPYIOUIUM IUIACTMACCOBBIM TPY-
0aM 1O MpUYMHE HU3KOM TEIUIONPOBOJHOCTH IJIACTUYECKOro Marepuana. MeTo-
JIOM 00PaTHOM UMITYJILCHOM MPOMBIBKH CKOTTUBIITYIOCS TIepe]] 00EMHOM (PHITBTPY-
IOIIEeH KacceTou LIYyry OTTOHSIIOT B 00JAaCTh TPAH3UTHOTO MOTOKA, 0OecreuuBast
CBOOOJIHBIN JOCTYII BOJIbI K BXOJHBIM OKHaM 3aTOIUIEHHOTO BOJAOIPUEMHUKA [7].

2. O6orpeB BOJOMPUEMHBIX PEIIETOK.

OOborpeB pemeTok BOAONPUEMHHUKA OCYUIECTBIISIOT MOJA4Yei Ha 3JIEMEHTHI
B0/103a00pa 3JIEKTPUUECKOro TokKa Ui napa. [Ipu nogorpese uckiouaeTcs npu-
JUTIaHUE BOJIbI K METAJUTMYECKON UITK JIEPEBSIHHOMN perieTke, 00agatomein Hu3-
KO TEIUIONPOBOAHOCTHIO, U OHA CBOOOAHO MPOXOJIUT YEPE3 3a30Pbl B PEIIETKE,
HE 3aKyNOpUBas UXx.

3. OGecnieueHne MablX CKOPOCTEN MOCTYIIIEHUS BOJBI.

[Ipy MHTEHCHUBHOM LIYTO- U JIEA000pa30BaHUU B BOJIOTOKE CKOPOCTh €€ IO-
cryrienus aowkHa 6eth 0,05-0,01 M/c. OqHako npu MPOU3BOAUTEIHLHOCTH BO-
1103a00poB GoJiee 6 M>/C He BCEraa BO3MOKHO M3MEHMTH ILIOMIAAL BXOJHBIX OT-
BEPCTUH JJI JOCTHXKEHHSI PEKOMEH]IyEMOT0 IMarna3oHa CKOpOCTEH.

4. YCTpOUCTBO KOBIIOBBIX BOJ03a00POB.

KoB110BbIi1 BOJ103200p MpeACTaBiIsieT cOO0M YCTPOMCTBO 3€MIITHOM J1aMOBbI
WJIM UCKYCCTBEHHBIN BoJi0eM B Oeperormnosnoce. Teuenrue BoAbl B BOA03a00pe KOB-
IIOBOT'O TUIA MTPOUCXOAUT C MAJIBIMU CKOPOCTSIMU, OJlarojapsi 4eMy B HEM OBbICT-
pee, 4ueM B OCHOBHOM BOJIOTOKE 00pasyercs JeAsiHOW MOKPOB, CIIOCOOHBIN mpe-
MATCTBOBATH OOPa30BAHUIO IOHHOTO Jiba [8].

5. Mcnionp30BaHue BOJIOBO3YIIHBIX 3aBEC HA OTOJIOBKAX.

[Tomaua BO3Iyxa OCyILIECTBISIETCS KOMIIPECCOPOM C Oepera K 3aTOIIEHHOMY BO-
JOTIPUEMHHKY TI0 TPyOOIIPOBOIy WJIHM NUIAHTY U BBIXOJUT Yepe3 AbIPUaTyIO TPyOy B
BU/JIE CIUIOIIHOM 3aBechl. KperuieHne TpyObl y HUXKHEN I'PaHu BOJIOIIPUEMHBIX OKOH —
1O/ YTJIOM K peuyHOMY NOTOKY. Crioco0 Mo3BOJISET 3HAUUTEIBHO COKPATUTH YUCIIO
00paTHBIX IPOMBIBOK. MOHTaX TJAHHOM CUCTEMbI ITHEBMO3ALIUTHI HE TPeOyeT ocTa-
HOBKH WJIM TMPEKpalleHusi paboThl BOJI03a00PHBIX COOPYKEHUH U HE MPEMSITCTBYET
HaBUTAIlUU CYJIOB, OJlaro/iapsi 4emy Croco0 MMPOKO MPUMEHUM Ha BHOBb MPOEKTHU-
PYEMBIX U Ha ISUCTBYIOIIMX BoAo3abopax [9].

PaccMoTpeB mepeuncieHHbIE BbIIIE PEUICHHs] MPOOJEeMbl, MOXKHO CIENaTh
BBIBOJI, YTO BBIOOP OTAEILHOTO METO/1a TI0 OOPKOE ¢ IIYTOi HE MO3BOJISIET TOJIHO-
CTBIO MPEAOTBPATUTDH IIYTOJIEOBBIE BO3AECUCTBUS HA BOJI03a00pPHBIE COOPYIKE-
Hus. [loaToMy ¢ 1enpio o0ecneveHrs HempepbhIBHON paboThl BO103a00pPOB 071
XKeH OBbITh MPUHAT KOMILIEKC MEp IO 3allIUTe OT UIYroJe0BOTO BO3ACHCTBUS C
00s3aTeNbHBIMUA TIPEIBAPUTEIBHBIMI HM3BICKAHUSIMH MECTHOCTH TPOEKTHUpYe-
MOT0 BOJ103a00pa, K MPUMEPY, IIyTOOTOOWHbIE 3allaHi Ha OTOJIOBKaX COBMECTHO
C 3JIEKTPOOOOIPEBOM U 0OPAaTHOM MPOMBIBKOW COPOYIEPHKUBAIOIINX PELIETOK.
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YK 628.16

I'MT'MEHNYECKHUE OCOBEHHOCTHU BOAOCHABKEHUSA
B ITOJIEBBIX YCJIOBHUAX

A. I'. Pamvesa, A. 3. Xapaamoesa
Acmpaxanckuii 2ocyoapcmeenHblil
APXUMeKmypHo-CmpOoUmebHbullL YHUGEPCUME »
(2. Acmpaxanw, Poccus)

Bona kak Baxuenuii aneMeHT onochepbl MpUHUMAET HETIOCPEACTBEHHOE WITH OTTIOCPEI0-
BaHHOE Yy4YacTHe BO MHOTHX MpoIleccax KU3HEACSITeIbHOCTH YeloBeKa. YOTpeOieHne BObl,
HE OTBEYaIOIlel THTHEHNYECKUM TPEOOBaHUIM, TPUBOIUT KaK K MHPEKIIMOHHBIM, TaK U HEUH-
(eKIMOHHBIM 3200JI€BaHUSAM BOJAONIOTPEOUTES], B YACTHOCTH B TIOJIEBBIX YCIOBUAX. B manHoM
CTaTheC GBIJII/I PACCMOTPCHBI OCHOBHLIC MCTOAbI BOJOMMOATOTOBKHA B IMOJICBLIX YCIOBUAX U TPC-
6OBaHI/I}I K €€ KaUCCTBCHHBIM ITOKA3aTCIIsSIM.

Knroueswie cnosa: noneswvie ycnosus, 600a, ouUCmKa, Kayecmeao 800bl, B000N0020MOBKA,
eucuena.

Water as the most important element of the biosphere takes a direct or indirect part in many
processes of human activity. The use of water that does not meet hygienic requirements leads
to both infectious and non-infectious diseases of the water consumer, in particular in the field.
In this article, the main methods of water treatment in the field and the requirements for its
quality indicators were considered.

Keywords: field conditions, water, purification, water quality, water treatment, hygiene.
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CornacHo CTaTUCTHYECKUM JaHHBIM BCceMUpHOI opraHu3anuu 34paBoOXpaHe-
Hus (BO3), noutn 80 % Bcex Oosie3Hel B CyIIECTBYIOIIEM MUPE BbI3BaHbI yIIOTPEO-
JICHHEM HEKa4eCTBEHHOW BOJIbI B TTMTHEBBIX IEJISIX MM HEOJIaronmpUsSTHBIMU CaHH-
TapHBIMHU YCIIOBUSIMU ’KU3HH, CBA3aHHBIMU C €€ HEJOCTaTOYHBIM KOJIMYECTBOM [ 1].

[ToaToMy npu OTCYTCTBUH LIEHTPATHU30BAHHOTO BOJOCHA0KEHUS MITH UCIIOJTb-
30BaHMSI BOJIbI HA MUTHEBBIE TOTPEOHOCTH HAMIPSMYIO U3 IOBEPXHOCTHOI'O UCTOY-
HUKa BOJOCHAOKEHUs (B TIOJIEBBIX YCJIOBHSX), HEOOXOIUMO MPUHUMATH MEPHI
JUISl YITy4IIEHUS €€ Ka4eCTBA — M0JIBEpraTh OYUCTKE.

OuncTKOM BO/IBI HA3bIBAETCS €€ 00paboTKa, KOTOpasi MO3BOJISIET BOCCTAHABIIH-
BaTh WJIM TPHJIaBaTh BOJIE¢ HEOOXOIMMbIC TUTHEHUYECKHE KadecTBa. [IuTheBas
BOJIA IOJKHA OBITh O€3011acHa B 3MHIEMUOJIOTUYECKOM U PAJMalIMOHHOM OTHOIIIE-
HUU, 00JIaaTh YJIYYIICHHBIMH OPTaHOJICITUYCCKUMHU TOKA3aTeIIIMUA, HE MMETh
BPEIHBIX IO XUMUYECKOMY COCTaBY IMPUMECEH.

KauecTBO MUTHEBOI BOJIBI B MOJIEBBIX YCIOBHSIX PETIAMEHTUPOBAHO TUTUEHU-
yeckuMHu HopmaTtuBamu, coriacHo CanlluH 8-83-98 Pb, myig HeueHTpann3oBaH-
HOT'0 BOJIOCHA0KEHHUSI TP UCIIOJIb30BAHUHU PE3EPBHOTO UCTOUHKMKA [2] Uu onpe/ie-
JICHO B CAHUTAPHO-TUTHEHNYECKUX TPEOOBAHUSX K MUThEBOMY BOAOCHAOXKEHHIO [3].

CornacHo HOPMaTHBHBIM TPEOOBAHUSAM K OPTaHOJICIITUUECKUM TTOKA3aTeNsiM Ka-
YeCTBa BOJIbI 3aMax U MPUBKYC HE JIOJLKHBI OBITH OoJiee 2—3 OajuioB, IBETHOCTH — HE
npeBbImaTh 30°, MyTHOCTb — B nipeaenax 1,5-2,0 mr/n. Ilpu sTom nokazarenu kave-
CTBa MCTOYHMKOB BOJIOCHAOKEHMS YAaCTO 3HAYMTENILHO MPEBBIIIAIOT JOMYCTHUMBbIC
3HAYEHUsI B HECKOJIBKO pa3. [ Ipu Hey10BIEeTBOPUTEIBLHOM COCTOSIHUM BOJHBIX PECYP-
coB B pernoHax Poccuu [4] 6e3 mpeounCTKH X UCIIOJIb30BaHUE OTPaHIUYEHO, HA M1~
TBHEBBIE 1IEJIM HE JOMycTUMO. Hamiurie HuTpaToB B BoJIE, Kak OJTHOTO M3 00s13aTEIbHO
KOHTPOJIUPYEMOT'O MOKa3aTeNs KauecTBa, 00YCIOBICHO 3arpsi3HEHUEM MTOYBbI a30TH-
CTBIMH yIOOPEHUSIMU M MeCTULMAaMU. [ MIporeosornyeckoe HaOIICHHE, a TAKKe
MIPEIBAPUTENBHBIN PaCIIMPEHHBIN aHAIN3 MO3BOJISIFOT MOIYYUTh JAHHBIE O BO3MOXK-
HOM IIPUCYTCTBUH APYTUX 3aTrPSI3HEHUN B UCTOUHUKE BOJAOCHAOKEHHUSL.

B 3aBucumoctu ot TpebGoBaHU TOTPEOUTENSI, TPEABIBIIEMBIX K KaueCTBY
BOJIbl, PA3JIUYAIOT CIEAYIOLIUE METOABI BOJIONOATOTOBKY — XUMUUECKUH, (hr3uye-
CKUH WM MEXaHUYECKHUI C IPUMEHEHHEM COpPOCHTOB [5]. Y CTaHOBKH AJISt OUUCTKU
BOJIbI B MMOJIEBBIX ycinoBusx 10 TpedboBanuii CanlluH 8-83-98 Pb npencrasnens! B
tabmutie. [Tomydenne npecHon BOIbI TFOOBIM U3 TEPEUUCICHHBIX METOIOB JOKHO
MIPOU3BOJUTHCS B YCIOBUSIX, MO3BOJISIOLIUX UCKITIOUUTH €€ 3arpsi3HeHue OakTepu-
aJIbHBIMH, OTPABJISIOIIMMU U PaJMOAKTUBHBIMU BELIECTBAMH [6—7].
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Tabmura

YCcTaHOBKH IS OYMCTKH BOJbI B IIOJIEBbIX YCJIOBHAX,
BOJOCHA0’KEHHMS BOICK M HACEJICHUS] B YCJIOBUSAX YPe3BbIYAHNHON CUTYallUH

MeTtonnl
Haumeno- BOJOIOAI0- OcHOBHOE IIpousBoau- IMpoxosxu-
BaHue TOBKH odopynoBanue TeJbHOCTb, TeJbHOCTh
craHuuu | (Ha3HAYeHHe m3/g (m3/cyT) paGoTel, 4
CTAHLIMH)
ABTOMO- OcaeTtiieHue, PearentHoe x03s1ii- 7-8 (80) 20-100
OwmTbHAs oOeciBeurBa- | CTBO, PHIILTP C 3arpy3-
bunsTpo- HUE BOJBI, KOH U3 aHTPaLUTOBOMI
BaJIbHAsS 00e33apaKuBa- | KpOIIKH; IBa COPOITH-
MA®C-30 | Hue, 1€3aKTH- | OHHBIX (PUIIBTPA C AK-
(BWJI-131 | Bamus BpemHBIX | THBHBIM yrieMm BAY-
B Ky30Be- IIPUMeECEH M® i K®I'-M; tpu
(dbyprone MOTOTIOMITBI; PE3€PBY-
Y Ha JIByX- apsl PZIB-5000, Tpy60-
OCHOM ITpU- MIPOBO/IBI U BOJIOTIPO-
LIETIe) BOJIHAsI apMarypa
dunbTpo- Ocgetnenue, PearenTHOE X030~ 2,5 (25) 1o 100
BaJIbHAS o0ecIBeunBa- CTBO, HACOCHI-J103a-
B®C-2,5 HUE BO/JIbI, Yb- TOPBbI, OCBETIUTEIH
("'A3-66-01 | TpadmoneroBoe | C B3BELICHHBIM OCAI-
B yHUUIH- | 00e33apaKuBa- KOM, 7iBa (pMiIbTpa
POBaHHOM HUE, OUUCTKA | (3arpy3Ka— aHTpaLuT),
Ky30Be- OT TOKCHYHBIX | OJIOK OAKTEPHUITHIHBIX
¢byprone BEILIECTB U namn BYB-60I1 nim
¥ Ha OJHO- OMpEeCHEHNE Jb-60-1, BogorpoBoa-
OCHOM TIpH- Has apMarypa
mere ¢ Oen-
303JICKTPH-
YECKUM ar-
perarom
AB-8-
T/230M)
dunbTpo- Ocernenne | PearenTHOE XO03SHCTBO, 10 (100) 1o 100
BaJIbHAS (c mpenBapu- | pe3epByap-OTCTONHUK,
B®C-10 TENBHBIM KOa- | (HIBTP C aHTPAIUTO-
TyJIUpOBa- BOU KPOILIKOH B Kaye-
HHEM), 00ec- | CTBE 3arpy304HOrO Ma-
[[BEUNBAHUE Tepuasa, COpOLMOH-
BOJIbI, 00€33a- | HBIN C aKTUBHBIM yT-
pakxuBaHue neM (BAY-M® nmn
XJIOpoM, yaaje- | kapbodepporens-M
HUE BPEIHBIX (KoI'-M
npuMecen

3 npcaACTaBJICHHBIX TaOJIMYHBIX JaHHbIX BHJIHO, YTO YCTAHOBKH pa3jin4a-
OTCA 11O (I)YHKLII/IOHaJ'IBHOMy HAa3Ha4YCHHUIO 1 ME€TOAaM O4YHMCTKH B 3aBUCUMOCTH OT
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HCXOJ/JHOTO KaueCcTBa UCTOYHUKA BOAOCHAOXKeHUs. [IpoaomKUTeTbHOCT pabOThI
craHnui He npesbimaeT 100 yacoB OecpepbIBHON pabOTHI.

MoHO cjenaTh BBIBOJ, YTO BHIOOP YHUBEPCAJILHOIO METO/]a BOJOIOJIO-
TOBKH B IIOJICBBIX YCIOBHSX (TepMHUYECKUN MeTo, (puiIbTpoBaHHe, 00padoTKa
yIbTPa()HOIETOBBIM U3ITyYCHHEM, TAOJIETUPOBAHHOE 00€33apaKuBaHNE, TUCTUJI-
JISIUS ¥ TIP.) 3aBUCHT OT BUJAa UCTOYHHUKA BOJIOCHAOKEHHS U €T0 MCXOIHBIX Ka-
YECTBEHHBIX MTOKa3aTese.

Cnucok Jurepatypbl

1. ITo manueiM BO3, 80 % cmepreii B Poccuun 00yciioBieHbl XpOHUUECKUMU HEUH(EKIIH-
oHHbIMU 3aboneBanusimu // Poccuiickas razera. — URL: https://rg.ru/2011/05/16/
profilaktika.html.

2. TpeboBaHMS K KaUECTBY BOJIbI HEIICHTPAIM30BAHHOTO BOJIOCHA0XKEHHUS. B cOOTBETCTBUM
¢ CanlluH 8-83-98 Pb 98 HeleHTpann30BaHHOE BOAOCHAOKEHNE MOPAa3yMEBACT UCIIOIb30Ba-
HUE TOJ3EMHBIX MCTOYHHUKOB BOJOCHAOXKeHMs Aisi yaoBierBopenus // Crymonenms. — URL:
https://studopedia.ru/10 296439 trebovaniya-k-kachestvu-vodi-netsentralizovannogo-
vodosnabzheniya.html.

3. CanlluH 2.1.4.1074-01. IluteeBas Boaa. [ urnennyeckue TpeOOBaHUS K KAYECTBY BOBI
LEHTPaIN30BaHHBIX CHCTEM MUTHhEBOro BoAocHaOkeHus. Konrponps xadectBa (BzameH CaH-
[luH  2.1.4.559-96). —  URL:  https://eng-eco.ru/upload/iblock/f62/162518fef27847
ef31fcc40c3543b2aS.pdf.

4. A6yoBal'. b., Macrotur H. C., Mocksuuesa E. B. Dkonoruueckoe coCTOSIHUE BOJTHBIX
00bexToB B FOxHOM pernone Poccun // MHxeHEepHO-CTpOUTENbHBIN BecTHUK [Ipukacmus. —
2018. — Ne 4 (26). — C. 35-39. — EDN YHDNGB.

5. Mocksuuesa E. B., AGyosa I'. b., bonoruna U. 0., Tiopun A. M. MonenupoBanue
COpPOIIMOHHBIX MPOIECCOB AJISi OYUCTKU MPUPOIHBIX BOA // VHKEHEpHO-CTPOUTENbHBIN BECT-
Huk [Ipukacnus. —2017. —Ne 1 (19). — C. 35-38. — EDN YLIIXZ.

6. Apxanrensckuii B. 1., baberko O. B. PykoBoACTBO K IPaKTUYECKUM 3aHSATHUSM I10 BO-
eauou ruruene. — M. : I'90TAP-Menua, 2013. — 432 c.

7. Jlm3ynos 0. B., Ky3uenos C. M. O6mias u Boennas ruruera. — CII6. : Crneryur, 2012. —
733 c.
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NCHOJBb30BAHUE BA3bI JTAHHBIX
TEKTOHUYECKHUX PA3JIOMOB 1 3D-MOJAEJIA IIVTAHETBI 3EMJIA
JIJI1 MOHUTOPHUHT A 3EMHOI NOBEPXHOCTH
MMPU CTPOUTEJBCTBE 3JIAHUIA U COOPYKEHUI

A. B. Hecosa, H. C. Illecmasun, E. B. Xapxopoun
Honeykuii HayUOHATLHYII YHUBEPCUMEM
(2. Jloneyx, [loneyxan Hapoonas Pecnyoauxa, Poccus)

B crathe 060cHOBaHa HEOOXOIUMOCTh UCTIOIB30BAHUS OTKPBITHIX 0a3 NaHHBIX TEKTOHU-
YECKUX PA3JIOMOB JIJIsl HAOIIOACHUIA 32 36MHOU MOBEPXHOCTHIO KaK OJHOTO U3 CIOCOOOB /ISt
MOHHTOPHHTA TEPPUTOPHH O] O€30MaCHOE CTPOUTETHCTBO Oy IYIINUX 3JaHUN U COOPYKCHHI.
[Ipemnaraercs Takxe aaropuTM, MO3BOJSIOMIMM HAHECTH JAHHBIE TEKTOHUYECKHX Pa3IOMOB
UHTEPECYIOIICH TEPPUTOPUH HA TPEXMEPHYIO MOJIETh IIAHETHI 3eMIIsl KaK CIIOCO0 JTydIlei BU-
3yaJau3alyy U IEMOHCTPAIMH OYyIyIIUX pe3yJbTaToOB sl KOHKPETHBIX UCCIICIOBAHMI.

Knrouegvle cnoea: 3emHas nogepxHocmo, 30aHus, coopyicenus, 6asvl oanuvlx, Eepasus,
PAa3niom, noie3Hvle uckonaemole, 000vlua yens.
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The article substantiates the need to use open databases of tectonic faults for observing the
Earth's surface as one of the ways to monitor the territory for the safe construction of future
buildings and structures. And also, an algorithm is proposed that allows you to apply the data
of tectonic faults of the territory of interest to a three-dimensional model of the Earth's planet,
as a way to better visualize and demonstrate future results for specific studies.

Keywords: Earth surface, buildings, structures, databases, Eurasia, fracture, minerals,
coal mining.

[Ipu BbIMOMHEHUU PAOOT MO IreOJIOTMYECKOMY JEMU(DPUPOBAHUIO HATO YUUTHI-
BaTh PsiJl BKHBIX ITAPAMETPOB, OJJHUM U3 TAKUX SIBIISIETCA PENIbed) 3eMHOM TOBEPXHO-
ctu. Ha npocropax uHTepHEeTa MOXKHO HATKHYThCSI HA CBOOOHBIE [T JOCTYyIa JIF0-
OoMy NOJIb30BaTENIO 0a3bl TaHHBIX O pelibede 3eMHOM MOBEPXHOCTH, €€ XapaKTepu-
CTHKaX, OCOOCHHOCTSIX, TAKUX KaK TEKTOHMYECKHUE pa3iomsl [ 1-3].

JlaHHbIe PEACTABIIAIOT COO0M OTKPBITHIN apXUB B BUAE KAPT TEKTOHUYECKHUX
pa3IOMOB, HAJOXXEHHBIX Ha TCOMH(POPMAIMOHHBIC KAPTHI MOTyIIApUS 3EMIIH.
Ha sty undopmaruio crout 00paTUTh BHUIMAaHKUE [IPU BBIOOpPE MECTa MO CTPOU-
TEJIbCTBA OYyIIMX 3AaHUI U COOPYKEHHUM, a TAKXKE ITO TOMOKET B JIajIbHEHIIIEM
NPUHUMATh CBOEBPEMEHHBIE MEphI JIJIsi oOecrieueHus: 0e30MacCHOCTH MPOMBbIIII-
JICHHBIX 00BEKTOB U HacesleHusl. BepHoe conocTaBiieHUe TaHHBIX TEKTOHUYECKUX
Pa3IOMOB U TEPPUTOPHUH, KOTOPAs TOJKHA MHTEPECOBATh MHKEHEPOB-APXUTEK-
TOPOB IS TAJLHEUINET0 MCIOJb30BaHUSA B OYIyIIMX MPOEKTaxX, MpeaiaracTcs
MPUMEHUTH C UCTOJB30BaHNEM roToBoM 3D-Mopenu muraneTsl U 0a3bl TaHHBIX
TEKTOHUYECKHUX Pa3JIOMOB.

B cTaTthe Oynnet paccMOTpeHO MPUMEHEHHE O/THOM 13 Takux 0a3 manabix (b/),
a UIMEHHO 00 aKTUBHBIX paznomax EBpasuu. Ito mpoekt JlabopaTopuii HeoTek-
TOHMKHA ¥ COBPEMEHHOM IreoiMHaMuKu [ eonornyeckoro nucruryra Poccurickon
akanemuu Hayk (PAH).

Marepuan mis b/l nonosHsercs pe3yapraraMyu MHOTHUX UCCIIEI0BATENIEH, KO-
TOpBIE TAK)KE SBISIOTCS aBTOpaMH 0a3, M BKJIIOYAET B ce0st MHGOPMAIINIO O pa3-
JoMax, UX XapaKTePUCTUKAX: 30H Pa3JIOMOB, CTPYKTYPHBIX (hOpPM C TPU3HAKAMH,
IIOCJIEAHUX MEPEMENICHUN B IIO3AHEM IIJIEHCTOLEHE U T'OJIOLICHE.

ApXUB JaHHBIX XpaHUT B cebe 00beKThI mopsiakoM 20 Teicsay. O0bekThI B B/]
uMeroT cienyromuii macmrad — 1:500000, a THmuYHBIN MacTad B AEMOHCTpa-
uroHHo# Bepcuu — 1:1000000.

Nudopmarus o pazinoMax BeIDSIIUT B Buje shape-daiina. Cam mo cebe shape-
(aiin sBysieTCs NOIyJIIPHBIM (hOpMATOM BEKTOPHOTO THMA reorpaduieckux (aityion
U BKJIIOYAET B ceOsl pa3HbIe BUIBI TEOMETPUYECKUX OOBEKTOB, HANPUMEP: TOUKH,
MYJIBTUTOYKH, JITHUH, JIOMAaHbIE, MHOTOYTOJIbHUKH U T. 1., a TAKXKE JPYTUE JOTOTHE-
HUS K HUM B BHJIE ONIFICAHUSI MX, HAIIPUMED: Ha3BaHUE, TEMIIEpaTypa, rryouHa [4].

[Tpumep pabots! Takoit bJI nys repputopun Jonenxoit Hapoanoit PecrryOnuku
(IHP) n ee nmpusneraroliux TeppUTOPUI, MOKHO YBUAETH HHKE HA PUCYHKE 1.

B xoze u3ydenus pa3inyHO IUTepaTyphl ObLJIO BBISIBJICHO, YTO HA TEPPUTO-
pun JIHP yxe panee Obuin 3auKCHpOBAHbBI 3HAYUTENbHBIE Ae(opMali KOH-
CTPYKIIMI, COOPYKEHNI Ha TakWxX 00BEKTaX, Kak: cTamuoH «JloHbacc ApeHay,
pa3JIMYHbBIC KUJIbIE JOMa BHICOTOM B 22 U 9 sTaxkei, T. M. ITO ObLIO MPUUUHOMN
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TOTO, YTO B JJaHHOM MecTe cxonarcs @paniy3ckuii 1 KokcoBbie pazinombl. Csi-
3aHO C TE€M, YTO TMOCJE CTOJIETHErO Mepruoaa MOOBIYU YTl OCTAIOTCS MYCTOTHI,
BO3HUKAIOT pa3pylIeHUs U TPEIMHBI Ha TOCTpOoKKax ropoja Jloneuka. /s npen-
METHOM 00siacTu OyIylIMX HCClieIoBaHUM ObLT BHIOpaH pailoH cTagauoHa «JloH-
6acc Apena» [5]. ImenHo B 3TOM YacTu ropojaa JIoHenKa MpOUCXOIUT CIBUT H
MEPECEUCHNE IBYX TEKTOHUYECKUX pa3ioMoB: Dpaniry3ckoro u KokcoBoro, 4To
MPUBOJUT K Pa3IMYHOTO poja AeopMaiusm.
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Puc. 1. basa oannwix akmugnsix pasiomos Eepaszuu, co30anHvlx

6 Jlabopamopusx HeomeKmoHUuKu u cOBpeMeHHOU 2e00UHAMUKU
Teonoeuueckoeo uncmumyma PAH

Pesynbrat paboTs oTkpeITOi b/l akTMBHBIX pa3noMoB EBpa3uu ¢ qaHHBIME
o paznomax Ha Tepputopun [IHP u Jlyranckoit Hapoanoit Pecnyomuku (JIHP),
MOYHO YBUIETh HA PUCYHKE 2.

North Donets fault in
North Dnepr-Donets fault zone

CONF C SNS1 R SIDE  +§
RATE 3 SNS2 FID 39461 unnamed fault in

i unnamed fault zone
signs= GD, LS, EQ| Dip= 45 SW, Dating= GC; Layers=

S, UC, LC (DB, 1996)
CONF D SNST U SIDE

RATE 3 SNS2 FID 39246

Palienko, 1988, 1990

Hill escarpment
Signs=EQ

Viginsky, data 1996

Berd.iansk

a) 0)
Puc. 2. Kapma mexmoHnuueckux paznomos 6 paioHax:
a—/[HP, . Mapuynons; 6 — JIHP, 2. Jlyeancka

Jlns ynoOGcTBa pabOThl M HATJIATHOTO MPECTABICHUS ObLI MPEIIOKEH aro-
PUTM, TIO3BOJISIONMINN HAHECTHU JTAHHBIE TEKTOHUYECKUX PA3JIOMOB BHIOPAHHBIX
TEPPUTOPHIl HA TOTOBYIO TPEXMEPHYIO MOJIEIb TUTAHETHI 3€MJISL.
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CyTb pabOTHI aNropuTMa COCTOUT B CIEAYIOIIEM: CHayaia MPOUCXOIUT CUH-
ThIBAaHUE TEOTPAPUICCKUX JTAHHBIX U3 MICUTI-(aiisia 1 mpeoOpa3oBaHUE X B BEK-
TOp TeolIabioHa JJIs yA00CTBa UCIIOJIb30BaHMUs, 1ajiee — U3yUeHHE KOJIMUeCcTBa
AJIEMEHTOB M BBIBOJI HA AKPaH MEPBOTO U3 HUX, ONPE/ICTICHUE YHUKAIBHBIX MECT
U O0TOOpakeHue JIMHUU Pa3IOMOB Ha JBYXMEPHOHW KapTe. 3aTeM MepexoiuM K
npoleaype, KoTopas MO3BOJISIET OTOOPA3UTh JIMHUM Pa3IOMOB Ha TPEXMEPHOM
MOJIEJIH TUTaHeThl. B 106aBsroTes reorpaduieckue ocu, Ha3BaHUE HAIIUX Oy Ty-
IIMX Pa3JIOMOB M CaMOM KapThl, P APYyTruX Xapakrepuctuk. Huxe Ha pucynke 3
MOXHO YBHUJIETh MIPUMEp pabOTHI JaHHOTO ajaroputMa ajs tepputopun JIHP.

54°N

52°N

Latitude
@
2
=

30°E 35°E 40°E 45°E 50°E
Longitude

a)

0)
Puc. 3. Omobpasicenue nunuu paznomos uHa:
a — 08yXMepHolL Kapme; 6 — mpexmepHoU Mooeau 3emiu

Hcnonp3oBanne oTkpeIThIX b/l, Hanpumep, TakKUX Kak 3Ta, IOMOXKET B 1AJIb-
HEHIIEM IIPU BBIIIOJIHEHUU CTPOUTEIBHBIX, MAPKILIEHIEPCKUX, pa3paboTke Oyay-
IMX YIIIEJO0BIBAIOIIMX padOT MO MOUCKY MOJIE3HBIX MCKONAEMbIX, a TaK)Ke I0-
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UCKY CMEIICHUM, CBS3aHHBIX C 3EMJICTPSICEHUSIMU, MarMaTH4Ye€CKOW aKTHUBHO-
CTBIO, MPOBOJUTH MOHUTOPHUHT CMEIICHUH, ONIPEAEIATh COCTOSIHUE KOHCTPYKIIUH
no/ipadaThIBaEMBbIX 3/JaHUN U COOPYKEHHM.

Ha ocHoBe nosty4eHHBIX JaHHBIX B OyaylIeM MOXKHO OyJIeT BHIOUpaTh MecTa
JUTsI CTPOUTENBCTBA, TPUHUMATL CBOEBPEMEHHBIE MEpPHI JUIsl olOecrieueHus Oe-
30ITaCHOCTH TTPOMBIIIUICHHBIX 00BEKTOB W HaceneHus. HarmsgHoe mpencrasie-
HUE JUHUI pa3ioMOB Ha TPEXMEPHOUM MoJieTu 3eMIsl IO3BOJIUT YIYUIIUTh BU3Y-
QJIM3AIUI0 TAHHBIX.
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OIIEHKA 3KOJIOTMYECKOM OMMACHOCTH
ABTO3AIIPABOYHBIX CTAHIIUU,
PACIIOJIO’)KEHHBIX B YEPTE I'OPOJIA

T. U. Cmenanenxo, E. 3. Konwvinosa
Jonbacckas nayuonanvras akademusl
CMpPOUMeNbCMea U apXumexkmypbol
(2. Maxkeesxa, /loneykasa Hapoounas Pecnybauxa, Poccus)

AKTyanbHON 3KOJIOTHUECKON MPOOIeMOH SBIISIETCS BO3/ICHCTBHIE aBTO3AMPABOYHBIX CTaH-
Il Ha OKPY’KAIONIYIO cpeay TopooB. [is pa3paboTku 3PpPEeKTUBHBIX METOI0B NHIKEHEPHOU
3alIUTHl HEOOXOIMMO BBISIBUTH UCTOYHUKHU MOCTYIUICHUS 3arps3HSAIONINX BEIIECTB B OKpYKa-
IOIYI0 cpeny. B crarbe paccMOTpeHO BIMSIHHE HA aTMOC(EpPHBIA BO3AYX aBTO3alpPaBOYHOMN
CTAaHLIUH, PACIOJIOKEHHON B uepTe ropoja I'opioBka, U npeui0keHbl MEPOIIPUATHS, CIIOCO0-
CTBYIOLIME CHI)KEHUIO BBIOPOCOB 3arpsI3HAIOLINX BEILECTB.

Knrwoueswvie cnosa: asmoszanpagounas cmanyus, 8b10pocsl, 3a2pA3HAIOUUE GeljeCmea, am-
MocghepHblil 6030VX.

The impact of gas stations on the environment of cities is an urgent environmental problem.
Sources of pollutants entering the environment must be identified in order to develop effective
engineering protection methods. The impact on the atmospheric air of a gas station located
within the city of Gorlovka is considered in the article. Measures are proposed to help reduce
emissions of pollutants.

Keywords: gas station, emissions, pollutants, atmospheric air.
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HeorbemiieMoil 4acTbi0 TOPOACKOIO XO34MCTBAa B HACTOSIIEE BpEMS SIBJISI-
forcst aBTo3anpaBounbie cTaHmu (A3C). Takne 0OBEKTHI XO3SIMCTBEHHOM Jesi-
TEJIbHOCTU, KaK MPaBUJIO, Pa3MENIaloTCs Ha TEPPUTOPUHU TOPOJOB C BBICOKOM
IJIOTHOCTHIO 3aCTPOMKU M 3HAYMTENIHLHON KOHIIEHTpallMew aBToTpaHcmopta [1].
Haubonee pactipoctpanens A3C, oCyIeCTBISIONINE 3aIPaBKy aBTOTPAHCTIOPTA
TPaAUIIMOHHBIMUA COPTAMHU YTJIEBOJAOPOJHOTO TOTUIMBA.

ABTO3aIMpaBOYHbIE CTAHIIUH SIBJISIOTCS BaKHBIM 3BEHOM CHUCTEMbI HeTenpo-
JTyKTOOOECTIEUEHHUS U MPEJICTABIISIOT COOO0H CII0KHBIE MHKEHEPHBIE COOPYKEHMUS,
000pyI0BaHHBIE KOMILJIEKCOM aBTOMATHU3UPOBAHHBIX CHCTEM 00ECTICUCHUS TeX-
HOJIOTHYECKOTO Mpoliecca MprueMa, XpaHeHHUs TOILJIMBA W 3allpaBKU aBTOTpPAaHC-
IIOPTHOM TEXHUKHU.

CornacHo JeMCTBYIOIIMM HOPMAaTUBHBIM JIOKYMEHTaM, pa3Mepbl CAHUTAPHO-
3amuTHBIX 30H 111 A3C yctanaBiauBarotcs S0 unu 100 M B 3aBUCUMOCTH OT BUA
OTIyCKAaeMOro TOILIMBA, KOJIMYECTBA TOIUIMBOPA3AATOUYHBIX KOJIOHOK, KATETOPUH
o0ciry>kruBaeMoro TpancropTa [2, 3].

Oco00ro BHUMaHUS 3aCITy >KHBAIOT BEIOPOCHI TapOB HEDTENPOAYKTOB U3 JbIXa-
TEJIbHBIX CUCTEM aBTO3aIPABOYHBIX CTAHIIMIA PH 3aII0THEHUH PE3EPBYAPOB U Xpa-
HEHUU TOIUIMBA, KOTOPbIE MPEACTABIISIIOT CEPHE3HYI0 IKOJIOTHYECKYIO OMACHOCTD.
Takue BBIOPOCHI pa3ACiIIOT Ha «OO0JIBIINE» U «MaJIbIe» JIbIXaHus [2, 4].

Ha A3C yare Bcero mpuMeHsIIOTCSI CUCTEMBbI YJIaBIUBAaHUS JETKUX (pakiuii
(YOII) nnst cHKeHus: BEIOPOCOB MapoB HE(TENPOYKTOB B aTMOC(EpHBIN BO3-
nyx. OIHaKO IPUMEHSEMbIE B HACTOsIIEee BpeMsi MeToAbl U cpeactBa Y DJI mubo
HUMEIOT BBICOKYIO CTOMMOCTb, JIN0O XapaKTEPU3YIOTCS HU3KOUW CTETICHBIO yJIaBIIH-
BaHMS, TMOO BBI3BIBAIOT HEUCIIPABHOCTH TEXHOJIOTMYECKOT0 000PYy10BaHUS CTaH-
1Y 1 3JIEMEHTOB TOILIMBHBIX CHCTEM 3aIIPaBIISIEMBIX aBTOMOOMIICH [2].

[lenbto KccnenoBaHus SBJISIETCS OLIEHKA SKOJIOTMYECKONM OMacHOCTH aBTO3a-
MIPABOYHOM CTaHIIMU, PACIIOJIIOAKEHHOU B uepTe ropoaa ['opiaoBka.

PaccmarpuBaemast aBToMOoOMITEHAS 3aTTPaBOYHAS CTAHIINSA MTPETHA3HAYEHA JIJIS
BPEMEHHOTO XpaHEHUS U 3allPaBKy aBTOTPAHCIIOPTA OOIIIETO MOJIb30BaHUS OCH3H-
HOM Mapok A-92, A-95, nu3enbHbIM TOIUIMBOM U CKMKEHHBIM YTJIEBOJIOPOIHBIM
razoM (CYT). CpenHecyTouHOE KOJTUYECTBO 3aIIPaBIIsieMbIX aBTOMOOMIIEH — 50 aB-
tomobuiiel. [IpeaycmarpuBaeTcs 3ampaBka aBTOMOOMIICH OCH3MHOM U JTU3€JIbHBIM
TOIUTMBOM TOIUTMBOPA3/1aTOYHOM KOJIOHKOM C YETHIPbMsI MTUCTOJIETAMH U aBTOMO-
ouneit CYI" — rormmBopa3zqaToyHoON KOJIOHKON C OAHUM PYKaBOM.

CanurtapHo-3amuTHas 30Ha npeanpuatus coctapiger 100 m. bawxaiiinas
JKWJas 3aCTpOHKa HaXOJAUTCS Ha PACCTOSIHUM 15 M B CEBEPHOM HaIpPaBJICHUU OT
OJIMDKAKMIIIero MCTOYHUKA BIOpOCA 3arps3HSIONIUX BEIIECTB.

W crounnkamu 3arpsi3HeHUs aTMOCEPHOTO BO3TyXa MapaMu OCH3WHA U yTJie-
BOJIOPOJIOB SIBJISIFOTCA JbIXATENIbHBIEC KJIANaHbl MOJ3EMHBIX PE3EPBYAPOB ISl Xpa-
HEHUs TOIUIMBA, TOTUIMBOPA3/IaTOUYHAasi KOJOHKA. BeIOpoCk mporana u OyTaHa B
aTMOC(EepHBIN BO3yX MOCTYIAIOT OT Ha3eMHOTO pe3epByapa st xpaHeHust CYT
(mpu cnuBe U3 aBTOMOOWJIBHBIX IIUCTEPH Yepe3 MpPEelOXpaHUTEIbHBIN KiamaH,
XpaHEHUH Yepe3 MPOYyBHYIO CBEUY ), Ta30pa3AaTOYHON KOJIOHKHU.
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ABTO3anpaBoyHas CTaHLMs, paclONOKEHHas B uepTe ropojaa I'opiaoBka, mbl-
JIeTa300YMCTHBIMU YCTAaHOBKAMU HE 000pYI0BaHa.

Pacuer BBIOPOCOB 3arps3HSIONIMX BELIECTB IPOBOAWICS B COOTBETCTBUU
C IEUCTBYIOIMIMMH METOJMKAMH. 3HaYEHUs] CYMMapHOTO TOI0BOTO BRIOpOCa Co-
craBunu: Oensun — 0,11812 T/rox, yraeBomoponbl mpenenbHbie Cio—Cro —
1,66x10°° 1/rox, mponan — 0,00238 1/rox, 6yran — 0,18979 T/rox.

Jlns onpenenenns pacceMBaHMs 3arpsi3HEHUS UCIIOJIb30BAIACh ITpOrpaMma pac-
YeTa KOHIICHTpAI|K 3arps3HstomX BemecTs B atmochepe « YITP3A» dupmbl «H-
terpam» o meroaruke OHJI-86. Pe3ynbTaThl NpOBEICHHOTO pacyeTa MoKa3aiu, YTO
MaKCHMAaJIbHBIE NPU3EMHBIE KOHIEHTPALUN BCEX 3arps3HSIOLIMX BEIIECTB B KOH-
TPOJIbHBIX TOYKaX Ha TPaHUIE CAHUTAPHO-3AIIUTHOW 30HBI COCTABWIIM MEHEE
0,1 momu ITJIK, caegoBaTeIbHO, OHM OKA3bIBAIOT MUHMMAJIbLHOE BO3JICHCTBHEC HA CO-
CTOSTHHE 3arpsi3HEHUS] aTMOC(HEPHOTO BO3IyXa.

HecmoTps Ha TO, YTO HA FpaHUIIe CAHUTAPHO-3AIUTHON 30HbI 3HAUEHUE MaK-
CUMAJIbHBIX MPU3EMHBIX KOHIIEHTPALIMI HE MPEBBIIIAET MPEAETBHO JOMYCTUMBIE
KOHIICHTpAIlMU B BO3/yXE HACEJICHHBIX ITyHKTOB, a TAKXKE yYHUTHIBAs TOT (HaKT,
YTO OJMKaMIIast )Kuiias 3aCTpOiKa HaAXOAUTCS Ha PAcCTOSIHUU 15 M OT KpaifHero
MCTOYHHUKA BHIOPOCOB, HEOOXOAMMO TMPEAyCMATPUBATh PEHTAOCIBHBIE CITOCOOBI
CHIDKEHHMST BEIOPOCOB 3arpsI3HSIONIMX BellecTB. Benb pa3BuTue OONBIIUX U Ma-
JBIX TOPOJIOB B YACTH OOECTIEUYEHHSI SIKOJOTMYECKOM 0€301acHOCTH MPUBOAUT K
MOBBIIICHUIO TPEOOBAaHUH, IPEIBABIAEMBIX K KaUe€CTBY Bo3ayXa [5].

Ha paccmarpuBaemoit A3C pesepByapbl OTBEUAIOT COBPEMEHHBIM 3KOJIOTH-
YECKHUM YCJIOBUSIM:

® JIBYCTEHHBIE C KOHTPOJIEM LIETOCTHOCTH U BO3BPATOM B LIUCTEPHBI Fa30BO3-
JyLIIHOW CMECH, BBITECHEHHOM U3 pe3epByapa;

e 000pY/I0BaHbI CUCTEMOM cOOpa BO3MOKHBIX MTPOJIMBOB TOIUIMBA;

® HCIOJIb3YIOTCS TEPMETUYECKHE ObICTPOPA3bEMHBIE MY(DTHI 1JIs1 CIIMBA TOII-
JIMBa C aBTOLUCTEPH B pe3epBYyap.

JInst yMeHblIeHUsI TOTEePh TOTUIMBA TP CIIMBHO-HAJIMBHBIX OINEpaIUsIX HA aB-
TO3alpPaBOYHON CTAHLIMH MPUMEHSIETCS Ta30ypPaBHUTEIbHAS CUCTEMA, COEAUHSIe-
Masl C TPAHCHIOPTHON €EMKOCTBIO.

JIOTOTHUTENBHO yCTaHABIMBACTCS Psiji TpEOOBaHMI K 000pYAOBAHUIO U MPO-
BEJICHUIO TEXHOJIOTHUYECKOT0 MPOIIECCa, TAKUX KakK:

® TEXHOJIOTUYECKOE 000pYyA0BaHUE MOJIKHO COACPKATHCS B TIOTHON TEXHU-
YECKOW UCIIPABHOCTH;

e I HAJIMBA TOIUIMBA B TOIUTMBHBIE OAKM aBTOMOOWIIEH (WU APYTYIO Tapy)
HE00XOAUMO MPUMEHATH TOIUIMBOPA3AaTOYHOE 000pYyI0BaHNE, 00ECTICYNBAOIICE
yJIaBJIMBAaHKE, OTBOJI M PEKYIIEPAIIIO UCTIAPEHH, 00Pa3yIOLINXCS TP 3aIPABKE;

® apMaTrypa M COEAMHEHHE Ha IUTAHTaX TOILTUBOPA3IaTOYHOTO 000pYI0Ba-
HUSI JOJKHBI 00€CTIeUUBATh MOJIHYIO FEPMETUYHOCTD U UCKIII0YATh BO3MOKHOCTh
MONaJaHus BLIOPOCOB 3arpsA3HSIONIUX BEIIECTB B aTMOC(HEPHBIN BO3YX;

® CBOEBPEMEHHOE MPOBEJICHHUE MEPUOANYECKUX OTIAJO0K U MpoduiIakTHIe-
CKHUX PEMOHTOB 000PY/I0BaHUS;
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® [IpY OTCYTCTBUM CHELUAIBHBIX I€PMETH3IUPYIOLINX AJIEMEHTOB TOPJIOBHUHBI
TOILJIMBHOTO OaKa aBTOMOOMJISI TepMETH3AIHsl Pa3AaTOuHOr0 MUCTOJIETa C TOPIIOBU-
HOM TOIUIMBHOTO Oaka aBTOMOOWIISL JOJDKHA 00€CIeUYNBATHCS CTICUATBHON YIUIOT-
HUTEITHLHOM MAaH00H 13 A71aCTUIHOTO MaTepraa (TOTUIMBOPa3IaTOYHBIC KOJIOHKH).
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Jlyeanckuii 2cocyoapcmeennslii yHugepcumem umenu Braoumupa /lans
(2. Kpacnooown, Poccus)

Hcnonb3ys pa3nnyHble HICTOYHUKHM SHEPTHMHM U TEXHOJIOTUH, BO3MOKHO JOCTHKEHHUE pa3-
JUYHBIX MOKa3aTened moie3Horo 3¢ dekra Ha arponpeanpusaTHH MPU BBIPAINUBAHUN KapTO-
Genst, TOCKOJIbKY 3HAUUTEIBHOE KOJUYECTBO NMEPBUYHON PHEPTUU PACXOYETCs BIYCTYIO U3-
32 HECOBEPILEHHON KOHCTPYKUMHU U HU3KOHM 3((HEeKTUBHOCTH SKCIUTyaTal 000pyAOBaHUS,
3arps3HAET OKpYyXaroulyro cpeny. s yMeHbIIEHUS 3aTpaT SHEPTUH NIPU €€ MPEBPALLEHUN U
CHIDKEHHM HETaTUBHOTO BIIMSHUS MOTPEOICHUS HA OKPYIKAIOUIYIO Cpey CIeAyeT MPUMEHSTh
NIEPEOBBIE 3HAHUS 110 TEXHUKE U €CTECTBEHHBIM HayKaM.

Knroueswie cnosa: ucmounuku snepauu, 3¢ppexmusHocme IKCHIyamayuu 060py0o8aHus,
MemoObl U mexHoI02uU, IHep2oobecneyenue.

Using various energy sources and technologies, it is possible to achieve various indicators
of the beneficial effect on an agricultural enterprise when growing potatoes, since a significant
amount of primary energy is wasted due to imperfect design and low efficiency of equipment
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operation and pollutes the environment. To reduce energy consumption during its transfor-
mation and reduce the negative impact of its consumption on the environment, advanced
knowledge in technology and natural sciences should be applied.

Keywords: energy sources, efficiency of equipment operation, methods and technologies,

energy supply.

DHeprocOepexeHne ¢ KaxIbIM I'0JIOM CTAaHOBHUTCS Bce O0Jiee akTyallbHOU Mpo-
0J1eMOl, MTOCKOJIBbKY OrPaHUYEHHOCTb 3HEPIreTHYECKUX PECYpPCOB, BBICOKAsSI CTOM-
MOCTh 3HEPTHHU, HETATUBHOE BIMSHUE HA OKPY’KAIOIIYIO Cpey — BCe 3TU (HaKTOPbI
CBHUJICTETILCTBYIOT O HEOOXOIMMOCTH CHU3UTH NoTpedienue snepruu. [Ipennpunu-
MAroOTCsl MOMBITKH YMEHBIIUTH YHEPTOMOTPEOIEHUE 32 CUET €r0 PAllMOHATIBHOTO UC-
NIOJIb30BAHMS Y CHIDKEHUS BO3/ICHCTBUS HA OKPYXKAIOLIYIO Cpefy. Bricokue TeMIib
COKpAILIEHHUS 3aI1aCOB M HapacTaHUsl Je(pHUIINTA UCKOTAEMBIX SHEPrOpecypcoB, CBS-
3aHHBIE C X HCIOJB30BAaHUEM HArpy3Ka Ha OKPY’KAIOLIYIO0 Cpedy 0OyCIIaBIMBAIOT
aKTyaJIbHOCTh UcclenoBanus [ 1, 2].

[IpobGnema sHeprocHaOX)eHuss U IHEProoOecreyeHrs: B mpoieccax BBEICHUS
COBPEMEHHBIX arpOTEXHOJIOTUN ONpeIeniia TEMY Halllero aHaJIu3a, LEeIblo KOTOo-
pOro SIBISETCS MOUCK MyTEH, pallMOHAIbHBIX U 3P(PEKTUBHBIX TPUEMOB, TO3BOJIS-
101X 3P PEKTUBHO UCTIOIB30BATh UMEIOLIUICS MOTEHIMAN 11 00ECTIeUEeHUs SKO-
JIOTUYECKH 0€30IacHBbIX HOPMATHUBOB OKPY>KaIOILEH MPUPOTHOM CpeIbl arporpe-
npuatuil peruona. [Ipu 3ToM HEOOXOAUMO PELIUTH CIEAYIOLINE 3aJa4l: IPOBECTU
aHaJIN3 COBPEMEHHOI'O COCTOSIHUS arpONPEANPUATUI PETUOHA; U3yYUTh HOBEUIIINE
TEXHOJIOTUU MCIIOJIb30BaHUs aJbTEPHATUBHBIX MCTOYHHUKOB IHEPrOCHAOKEHUS;
HailTH, pa3paboTaTh U BHEIPUTH SHEProcOEperarouire TEXHOJIOTUH, annapaThl U
YCTaHOBKH; pa3paboTaTh CUCTEMY BBEICHMS aJlbTEPHATUBHON 3HEPIEeTHKH; AaThb
OLIEHKY KOHKYPEHTOCIIOCOOHOCTH NPEIaraéMbIX Mep.

Hcnosnb3ys pa3nuyHble MICTOYHUKHA SHEPTUU U TEXHOJIOTUH, BOBMOXHO JOCTHU-
YKEHUE PA3IMYHBIX MOKa3aTenei moje3Horo 3Pp¢ekxra, NOCKOJIbKY 3HAUYUTEIbHOE
KOJIMYECTBO NMEPBUYHON IHEPIHM PACXOAYETCsl BIYCTYIO M3-32 HECOBEPIICHHOMN
KOHCTPYKLUUA W HU3KOM 3(DPEKTUBHOCTH SKCILTyaTallid 0OOpYyA0BaHUs, 3arpsi3-
HAET OKpyXawllyt cpeay. Hanpumep, onupasice Ha uccnenoBanuss M. @. Py-
nenko, B. H. Caunosoit, 0. B. HTunynunoit, JI. I1. Tpetssik u A. A. TokapeBoii B
TeITMOIHEPTETUYECKUX TePMOTpaHchOpMaATOpax PeaTn3yeTcsi TEXHOIOTHUS TOITy-
YEeHMsI TEIUIA U XO0JI0/1A 33 CUET MUCIOJIb30BAHUS COJTHEUYHOM SHEPTUHA U CYTOYHOTO
nepernaja TeMrepaTyp OKpysKarolien cpessl [S].

JI1st yMeHbIIeHus 3aTpaT YHEPTUU MpU €€ NMPEeBpaleHUN U CHUKEHUU Hera-
TUBHOTO BIUSIHUSA OTPEOJICHHS Ha OKPYKAIOIILYIO Cpely CIAEAYyeT MPUMEHSTh I1e-
peIoBbIEC 3HAHUS IO TEXHUKE U €CTECTBEHHBIM HAyKaM.

Jlst arponipeAnpusiTHil akTyalbHO UCIIOJIb30BAHUE aJbTEPHATUBHBIX UCTOY-
HUKOB 3HEPrUH, TaKUM OOpa3oM YMEHBIIHUTCS MOTPEOJICHUE 3JEKTPOIHEPIUH,
YTO MPUBEAET K CHIKCHUIO JABJICHUS HA OKPY’KAIOILIYIO CPEy U YIYUYUIUT KO-
JIOTHIO PETHOHA.
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Tak, no muenutro A. B. Jlemenko, A. B. ®@enopsn, O. B. CopokuHoi,
E. B. KomiieBa B COBEpPIICHCTBOBAHUH TEXHOJOTUU MCITOJIb30BaHUS BOAHBIX pPe-
CYpCOB oTpe/ieieHa poJib JaHHON MpoOsieMbl HaJ HanbOoJiee BaXKHBIMUA B3aUMO-
CBSI3aHHBIMH MEXK]Ty COOOM — DHEPTUH, BOJIBI, UIIH, B KOTOPHIX SHEPTHsI BBITOJ-
HSIET JOMHHMPYIOLLYIO poJb [3].

N3 3akoHa coxpaHeHus ¥ TpeoOpa30BaHus JHEPTHUN MbI 3HAE€M, UTO OHA HE BO3-
HUKAeT U3 HUYETO M HE MCUE3aeT B HUKY/IA, & UCIOJIh30BAaHHYIO YPHEPTHUIO HE BEP-
HyThb. Clie0BaTeNIbHO, HYKHO CTapaThCs HE TPATUTh €€ OECTO0JIE3HO, TIOTOMY UTO
3armachl PHEproHocurtesel Ha 3emiie OrpaHUYEHbI, a CYIIECTBYIOIINE 3arPsI3HIIOT
skosoruto. [Ipexae Bcero, Jisi JOCTHXKEHUS MOJE3HOTO A(PderTa Mbl JOKHBI
MaKCUMaJIbHO TIOJIHO HUCIIOJIh30BaTh YHEPTUIO U CBECTH K MUHUMYMY HEIIPOU3BO-
TUTeNbHbIe 3aTpaThl. Opranu3anus oO0IecTBa, 3aKOHBI MIPUPOIBI U SKOHOMUYE-
CKHE PBhIYaru JIOJDKHBI CIIOCOOCTBOBATH SHEPT03(PHEKTUBHOCTH, COXPAHEHUIO T10-
JIE3HOTO UCKOIAEMOT0, CKa)KeM, ITyTEM BTOPUYHOM MepepadOTKH MaTepHaiOB, HC-
MOJIb30BAHUS aJIbTEPHATUBHBIX NUCTOYHUKOB YHEPTUU U T. 1. [4].

BripamuBanue kaptodens — 3To TpyI0€MKHI U SHEPro3aTPaTHBIN MPOIIECC,
MO3TOMY HEOOXOJMMO MPUMEHEHHE PHEpProcOeperarnmx TexHouoruii. OcHoOB-
HBIE TPYJHOCTH B 00paboTKe KapToders — MOoJIUB, TaK KaK OH HEOOXO0IUM Ha BECh
BETE€TAllMOHHBIN Nepuoj pa3BuTHs. [10IMB — 3TO pacxojl ANEKTPOIHEPTHUH, €CITU
HaiiJIeM Croco0 aJlbTePHATUBHOIO BHJIA MOJIMBA, TO COKOHOMHUM 3a CYET BBICBO-
OOXIEHUSI CPENCTB, YXOIAIIUMX Ha 3aKYIKYy 3JEKTpO3Hepruu. Takoil crmocod
HAHEPrOCHAOKEHUSI MOKHO OCYILECTBUTh aBTOHOMHO, HE3aBUCUMO OT IOCTABIIIH-
KOB 3JIEKTPO3HEPTHH.

OpoliieHre ¢ MOMOIIBIO UCTIOJIE30BAHUS COTHEUHOM SHEPTUU SKOHOMUYECKH BbI-
TOAHO JJIsl arpONPEANPUATHS], TOTOMY YTO CHU3ATCS 3aTPaThl Ha 3JEKTPOIHEPTHIO,
roprouee u T. 1. [ moHumanusi conepxanusi mpooJieMbl, CBSI3aHHON ¢ HEOOXOIU-
MBIM YMEHBIIIEHHEM SHEPTroJU(PHIINTA, 1IEJIECO00Pa3HO UCTIOIB30BaTh AIbTEPHATHB-
HbIE, PHEPTETUUECKUE UICTOUHHKH JIJIs1 MX oOecrieuenus. [[pumepamu Takux HCTOYHU-
KOB MOT'YT CITY’KUTb SHEPTHSI COJIHEYHOTO U3JTyUYEHUS U BETPA.

[enecooOpa3HO paccMOTPETh COAEPHKATEIILHOCTh OCHOBOMOJIAratomuX (akTo-
POB, 00YCIOBIMBAIOIIUX MOTPEOHOCTH B THOKOM 3HEProo0eciedyeHUuH arponpearnpu-
ATWMW 3a CUYET UCTIOJIb30BaHNS JIyYeBOW U BETPOBOM SHEPIUU.

DHeproobecrneueHrne — MEphl, HaIpaBJICHHBIC HA COCPEKEHUE TEIJIOBOU U
ANEKTPUUYECKOUN SHEPTUH, a TAKIKE UCIIOIb30BaHUE ATbTEPHATUBHBIX UCTOYHUKOB
DHEPTUH, TIOITOMY HEOOXOAMMO OTPEICTUTh OCHOBHEIE (paKTOpPHI dHEprocOepe-
YKEHUSI Ha arponpeanpusiTUsX.

[Tpoananuzupyem rpynmy gakropo. Tak, s5KoHOMUYECKOI Tpymie GakTOpoB
MPUCYIIH CIEAYIOIINE CONEPIKATEIbHbIE NETEPMUHAHTHI:

1) moanepxka arponpearnpusiTUii ToCy1apCTBOM U MPOBEACHHUE PePOPMUPO-
BAHUS B CEIIbCKOM XO35IHCTBE;

2) onpeniesieHne YEeTKOW CHCTEMbI MOJIayl JOKYMEHTOB Ha IMOJYy4YeHUEe Kpe-
JINTA HA CEJIbCKOXO35MCTBEHHBIE HYK/IbI;
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3) cozmaHue MEXaHu3Ma M perjiaMeHTa JJIs 3alUThl IPUPOIHON CPEbl, YTO
COKpaTHUT BBIOPOCKHI U OTXOJIbI OT arpoIPEANPUITHIA U TO3BOJIUT BTOPUIHOE HUC-
M0JIb30BAHUE OTXOJIOB;

4) BBeJIeHUE HA IPEIPUATHN YCTAHOBKHU, YTO OOECIICUUT €T0 JICIIEBBIM dHEP-
TOpecypcoM, JiJist 3TOr0 HE0OXOIMMBI YaCTHBIE UHBECTHUITNH, BHCCCHHBIC B Pa3BU-
THE, UCII0JIb30BAaHUE AIbTEPHATUBHBIX BUJOB SHEPTHH — COJIHIIA U BETPA;

5) HEOOXOIMMOCTh MEPEOCHAILICHUS MTPENPUATHM, 3aKyTTKa 00JIee COBPEMEH-
HBIX TEXHOJIOTHH, TMOBBIMIAOIINX KauyeCTBO CHIPhS U KOHKYPEHTOCHOCOOHOCTH
MPOIYKIIUH HA PBIHKE;

6) MOJTOTOBKA BBICOKOKBAM(PUITMPOBAHHBIX CHEIUAIUCTOB, HEOOXOIUMBIX
JUTSI TAaHHBIX arpompeaNpUsATHH, TPOBEACHNUE MTOJIMTHKU B arpapHoii cdepe mpo-
MBIIJIEHHOCTH, YTO YCHJIUT MIPUTOK MOJIOABIX CHEIUATMCTOB JJisi pabOoThI U pas-
BUTHE HOBBIX TEXHOJIOTHI B arponpenpusITHsIX;

7) mpou3BOACTBO, 00paboTKa, IepepadoTKa paCTUTEIHLHOTO U S KUBOTHOTO Chl-
pbs C PA3BUTHEM TEXHOJIOTHI TTO3BOJIUT MPEANPHUITHSIM BHIUTH HA MEXKTYHAPO/I-
HBIM PBIHOK M CONIEPHUYATH C IPYTOW MPOAYKIIUEH.

Okonoruyeckue GakTopsl — 3TO JIt0ObIE (aKTOPBI CPeibl, HA KOTOPHIE OPraHU3M
pearupyer MpucIocOOUTEIbHBIME peakiusiMu. Cpeia — 0JTHO U3 OCHOBHBIX HKOJIO-
THYECKUX MTOHITHH, TIOJ] KOTOPBIM TMOPa3yMEBACTCsl KOMIUIEKC OKPYKAFOIIUX YCII0-
BUH, BIUSIONINX HA )KU3HEIEATSIILHOCTh OPTaHU3MOB. VIHBIMU CITOBaMH, 3JIEMEHTHI
YKU3HEHHOH CpeJIbl, KOTOPBIC /ISl TAaHHOTO OpraHM3Ma WM BUAa He Oe3pa3inyHbl U
TaK WJIM MHAYE BIUSIIOT HA HETO.

Cucrema 3HEprooOeCedeHNs] TEXHOJOTHYECKUX IPOIECCOB IMPEACTABIISICT
coboii TpaHchOPMATOPHYIO MOJCTAHIIMIO arpoNpeANpUsITHs, KOTOpasi JOJKHA
00€eCIeynTh TEXHOJOTUYECKOE 000PYI0BAaHUE IICKTPOIHEPTUECH.

Takum 00pazoM, U3y4rB BO3MOKHOCTH pa3paOO0TKHU M BHEAPEHUS IKOJIOTHYe-
CKU 0€30IMaCHBIX arpOTEXHOJIOTUN C aBTOHOMHBIM YHEPrOCHA0KEHHEM B pPaMKax
npoekTa « Arpomuct Jlyranck» (111 arponpeanpuatuii CBEpAIoBCKOTo paiioHa) U
BBISICHUB, UTO THOKOE SHEProo0ecreueHrne arponpeanpusTuii BO3MOKHO TOJIBKO
[P YCIIOBUU MPUBJICUYCHUS U YCTOMUMBOTO MCIIOIB30BAHUS TEXHOJOTUH, MTO3BO-
JISTIOUIUX MPUBJIEKATh JTYyUYEBYIO SHEPTHIO COJHIA U BETpa K dHEProdallaHCy arpo-
MPEANPHUATHI MOYKHO CIeTIaTh BBIBOJT O TOM, UTO JIJIsl yMEHBIIICHUS CE0ECTOMMOCTH
MPOIYKITUHM ¥ SKOHOMHUU SJICKTPUUECKON YHEPTHUH HEOOXOAMMBI aTbTePHATUBHEIC
WCTOYHUKU dHEpruu. B pesynbrate moBBICUTCS 3((HEKTHBHOCTH MCIOB30BAHUS
BO300HOBJISIEMBIX W HETPATUIIMOHHBIX NCTOYHUKOB YHEPTHH B CEIIbCKOM XO3Si-
CTBE, B YACTHOCTH, TIPH BBIPAIIIUBAHUN KapTO(Deisi, yporKaHOCTh KOTOPOTO HETIO-
CPEICTBEHHO 3aBHCHUT OT YPOBHS 3KOJOTO-IHEPTETUIECKOTO CO3HAHUS U 00pa3o-
BaHHOCTH PaOOTHUKOB ATUX cep.
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YK 620.9

POJIb DOHEPT'UH B NIOJJAEP KAHUHU
N JAJBHEUIIEM PA3BUTUUN IUBUJIM3ALIUA

H. B. Kypunas, IO. I. Kupuanoea
Jlyeanckuii cocyoapcmeeHubill yHugepcumem umenu Braoumupa ans
(2. Kpacnooon, Poccus)

3a BpeMsi CyIlIeCTBOBAHUS HaIllel [IMBUIN3A[MN HEOAHOKPATHO MPOUCXO/IIIIa CMEHA TPaIu-
IIMOHHBIX HCTOYHUKOB HEPT MU Ha HOBBIE, OoJiee coBepIleHHbIe. B HacTosIee Bpems cepbe3Hon
npoOIeMoil SBIISIETCS HAKOIJICHHE U XpaHEHHE AJIEKTPOIHEPIUH, TOCKOJIBKY AIEKTPOCTAHIIUU
HKOHOMHUYHEE PA0OTAIOT MPH MMOCTOSIHHOW MOIIHOCTH U Harpy3ke. I1o MHEHHIO MHOTHX SKCHep-
TOB, BCE MPOOJIEMBI, CTOSIIHNE Tepe]l COBPEMEHHOW HEPreTUKON, MOTYT MO3BOJIUTH UCIOJIB30-
BaTh BOAOPOJ B Ka4e€CTBE TOILUIMBA M CO3/1ATh TAK HA3bIBAEMYIO BOJOPOJHYIO SHEPTETHUKY.

Knroueswvie cnosa: ucnonvszosanue 6000pooa, co8pemMeHnas sHepeemuKa, moniueo, dJieK-
MposHepeus, 2NeKMpuPUKayus, YusuIu3ayus

During the existence of our civilization, there has been a change in traditional energy
sources for new, more advanced ones. The most serious problem at present is the accumulation
and storage of electricity, since power plants operate most economically at constant power and
full load. According to many experts, all the problems facing modern energy can make it pos-
sible to use hydrogen as a fuel and create the so-called hydrogen energy. It can be assumed that
in the long run, energy in the form of hydrogen will be cheaper than in the form of natural gas
and perhaps even in the form of electricity.

Keywords: use of hydrogen, modern energy, fuel, electricity, electrification, civilization.

B nacTtosmiee Bpems Hanbosiee cepbe3Hol Mpo0IeMoil SIBIISIETCS] HAKOTUICHUE
U XpaHEHHUE AJIEKTPOIHEPTHHU, TTOCKOJIBKY 3JIEKTPOCTAHIIMHM YKOHOMHYHEE pabdo-
TAIOT MPH MOCTOSHHON MOIIHOCTU M Harpy3ke. Mexay TeM CIpoc Ha 3JIEKTpo-
HHEPTHUIO0 MEHSETCs B TeueHHe Bcero BpeMeHH. [103ToMy MOIIIHOCTE 3JIEKTPOCTaH-
Uil Takke JOJDKHA aalTHPOBATHCA K COBPEMEHHBIM COIHMAIbHO-IKOHOMHYE-
CKUM Y TIOJTUTHYECKUM TPEOOBAHUSIM.

EavHCTBEHHBIM CITOCOOOM XpaHEHHUs! OOJBIINX O0BEMOB AIIEKTPOIHEPTUU
BIIPOK SBJISIOTCS THAPOAKKYMYJIHPYIOLINE 3JIEKTPOCTAHIIUH, KOTOpbIE, OTHAKO,

234



CBsI3aHBI C psA0M ITpobsieM. Tak, mpoliema UCOIb30BaHUS IHEPTHH 00y CIIOBUIIO
TEMY HaUIEr0 MCCIEA0BaHUS, aKTyaJbHOCTh KOTOpPOM OeccropHa, MOCKOJBKY
MHOTHE JKCIEPTHI BBIPAXKAIOT 03a00YEHHOCTh OTHOCUTENIBHO ITOCTOSIHHO Hapac-
TAIOUICH TEHAEHIINH IEKTPUPHUKAIIIN U SKOHOMUKH.

AHann3 JUTEpaTypHBIX HUCTOYHUKOB MO MpoOJeMe UCCIETOBaHMs MoKa3al,
yTO Takue yudenole, kak M. W. ABopckuii, B. U. lapanos, C. I1. ®ununmos,
H. b. Kapnuukwuii, B. H. KoBansnoros, A. B. Ky3nenos, A. {. [IluHHUKOB 1 MHO-
r'Ye IpYyTye 3aHAThl TOMCKOM IPUHIUIINAIBHO HOBBIX JHEPTE€THYECKUX CUCTEM.

HcTopusi BOSHUKHOBEHUS SHEPTUU OECKOHEYHA, U B HAILIU JITHU CYLIECTBYET
OECUMCIIEHHOE MHOKECTBO aJIbTEPHATUBHBIX (POpM ee ucrosnb3oBanus. Tak, B pa-
oote U. B. UBanosoii u T. C. bakpyHoBo#i npoaHanu3upoBaHa uHdopmaius oo
JIbTEPHATUBHBIX HICTOYHHUKAX YHEPTUU, PACCMOTPEHBI OCHOBHBIE BU/IbI TAKUX HC-
TOYHHMKOB, & TAKKE U3YUEHBI JAHHBIE O MOMYJIIPHOCTH MCIOJIb30BAHMS SHEPTUH,
NOJIyYEHHOW 13 AJIbTEPHATUBHBIX HCTOYHUKOB [1].

Takue yuenble-uccnenoBarenu, kak A. M. Pynenxo, FO. B. Ilunynuna,
M. ®. Pynenxko, JI. I1. Tpetbsk B pabote «AnpTepHATUBHAS SHEPTETUKA B Pa3BH-
TUU COBPEMEHHBIX KOKHBIX T'OPOJIOB» PaCCMAaTPUBAIOT PE3yJIbTaThl pa3pabOTOK U
HKCIEPUMEHTAIIBHBIX UCCIIEOBAHNN COPOLIMOHHBIX TEPMOTPAHCPOPMATOPOB, KO-
TOpBIE MOT'YT pabOTaTh OT SHEPIMH COJIHEYHON paJiMalliy B THEBHOE BPEMsL, KOT/1a
€CTh TEIUIO ¥ COJHIIE ¥ BO3MOKHO HaKOIUIEHUE TEIUIOTHI, U HOYHOE, KOI'1a MOKHO
NoJTy4yaTh TEIJIO B azcopOepe, a oxiaxkaaromuit 3pdext — B ucnapurene [5].

A. A. Enu3apoB Ha OCHOBE MUPOBOI IPAKTHKHU U aHAIN3a PabOT POCCUNCKHIX
U 3apyOE)KHBIX UCCIIEIOBATENIbCKUX YUPEKICHUM B 00JIACTH 3JIEKTPOIHEPTETUKU
YTBEPKJIA€T, YTO CYLUECTBYET HEOOXOAUMOCTb IIOCTENEHHOTO YyX01a OT TAKKX UC-
TOYHUKOB SHEPIUH, KaK HEPTh, YroJjb, a3, sAepHas JHEPIHsl, BBUAY UX OTPAHU-
YEHHBIX 3aM1aCOB M CUJIBHOT'O BIUSHUS HA SKOJOTHUIO 3eMiH [2].

Crnenyer 3aMeTUTh, 4TO IIepeaada 3IEKTPOIHEPTHHU 110 ITPOBOJIAM — 3TO TOXKE
JI0OPOTO€ Y0BOJIbCTBUE, IOCKOJIBKY Ha 3TOT IPOLIECC MPUXOJUTCS TPATUTH OKOJIO
TPETU CTOUMOCTH dHepruu. UToOBI cienaTh 3TOT MPOLIECC ACUIEBIE, TPUXOIUTCS
CHW)KaTh 3aTpaThl IIyTEM CTPOMTENIbCTBA JIMHUM 3JIEKTpOIEpead Ha Bce Oosee
BBICOKOM HampspkeHUH. OJHAKO BO3IYIIHbIE BHICOKOBOJIBTHBIE JTUHUH TPEOYIOT
OTYYXKACHHsI OONBIINX MACCHBOB TEPPUTOPUM M TOIBEPKEHBI BO3ACHCTBUIO
CWIBHBIX BETPOB, APYTUX METEOPOIOIMUYECKUX (PAKTOPOB.

CaMbIM IIPOCTBIM U JIETKMM U3 BCEX XMMHUYECKUX DJIEMEHTOB SIBJIIETCS BOJO-
PO, KOTOPBIA MOYKHO CUUTATh UACAIBHBIM TOILIMBOM. Bogopos uMeeT OueHb BbI-
COKYIO TEIUIOTBOPHYIO CIIOCOOHOCTh. Tak, mpu cropanuu 1 r Bogopoaa noiyya-
etcst 120 JIx TerioBoil 3Hepruu, B TO BpeMs Kak Mpu cropanuu 1 r 6eH3uHa BbI-
nensetcs Bcero quiib 47 JIx [4, 6, 7].

Boaopoa M0oXHO TpaHCTIOPTHPOBATH U PACHPEIENIATH 0 TPYOOIpOBOIaM Kak
IIPUPOJIHBIN Ia3.

B Hacrosmiee BpeMsi BOJOPOJ MPOMU3BOAUTCS B OCHOBHOM (0KoJiO 83 %) u3
He(TH. ITO SHEPreTUIECKH HEAKOHOMHBIH ITPOLIECC, IOTOMY YTO YHEPIUs, OITy4EeH-
Has U3 TaKOTr0 BOJIOPO/IA, B TPH pa3a I0pOXKe, YeM OT CkUranust OensuHa. bonee Toro,
CTOMMOCTbB BOJIOPO/1a TOCTOSTHHO PACTET [0 MEPE MOBBILIEHUS LIEH Ha HePTH [4].
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Hebompimoe kommgecTBO BOAOPO/Ia MOMYYArOT AEKTpon3oM. [Ipon3BoacTBo
AIIEKTPOJIM30M BOJIBI IOPOKE, YeM U3 HE(TH, HO C Pa3BUTHEM SIIEPHON YHEPTETUKU
OHO TIOJYYHT 0OoJiee MUPOKOe pactpocTpaHeHrne. CTaHIIMU IEKTPOIIN3a BOJIBI MO-
TYT pacnoJiaratbCs psJioM ¢ aTOMHBIMH 3JIEKTPOCTAHLIUSAMH, TA€ BCS SHEPTUs, BbI-
pabaThiBaeMasi IMH, UCTIONB3YETCS IS PACIIETUICHUS! BOJIBI C ITOJYYECHHUEM BOJIO-
pona. IlpaBna, 11eHa Ha JIEKTPOJUTUYECKUI BOJIOPOJ OCTAHETCS BHINIE, YEM Ha
AIIEKTPUYECKUI TOK, HO CTOMMOCTh TPAHCIIOPTUPOBKHU U paclpeesieHus: BOJAOPO/Ia
HACTOJIbKO HU3KA, YTO KOHEUHAs 1IeHa JyIs MoTpeOuTessi OyAeT BIOJTHE TPUEMIIEMOM
10 CPABHEHUIO C JICKTPOIHEPTHUEH.

Ceroaus uccienoBaTe I MHTEHCUBHO pa0OTalOT HaJ yICIICBICHUEM TEXHO-
JIOTUYECKUX TPOIIECCOB MPOU3BOJICTBA BOAOPOAA 3a cueT Ooiiee 3(PheKTUBHOTO
Pa3JIOAKEHHUS BOJBI C TIOMOUIBIO BBICOKOTEMIIEPATYPHOIO 3JIEKTPOJIA3a BOJISIHOTO
napa, MPUMEHEHUS KaTaIn3aTOPOB, TOJYIIPOHUIIAEMBIX MEMOpaH U Jp.

bonbiioe BHUMaHuE yAENSIETCS TEPMOIUTUYECKOMY METOJY, 3aKJIH0Yarollle-
Mycs (B IEPCHEKTUBE) B PA3JIOKEHUH BOJABI HA BOJOPOJ M KUCIIOPOI IIPU TEMIIE-
patype 2500 °C. O1HaKo B KpYIHBIX TEXHOJIOTUYECKUX YCTAHOBKAX, B TOM YHCJIIE
paboTarnMX Ha AaTOMHOW HEPTUU, NHKEHEpaM MOKa HE yAaJIOCh TOOUTHCS Ta-
KOT'0 TEMIIEPATYPHOTO Tpeiesia (B BBICOKOTEMIIEPATYPHBIX pEaKTOPaX PacCUUThI-
BaIOT TOJIBKO Ha Temmnepatypy okojo 1000 °C). IToatoMy ucciienoBaTenu noiTa-
I0TCS pa3padoTaTh MPOLIECCHI, MPOTEKAIOIINE B HECKOIBKO (pa3, KOTOphIE MO3BO-
UM OBl MOJTy4YaTh BOJAOPO B Auanazone temnepatyp Huwke 1000 °C [4].

CeromHsi MbI HE MOYKEM TOYHO IMPEJCKA3aTh, CKOJIBKO OYIET CTOUTH BOJOPO/I.
Ho yuuTbIBasi, 4TO 1I€HBI HA BCE COBPEMEHHBIE BUJIbI SHEPTUU UMEIOT TCHACHITUIO
K POCTY, MOXXHO MPEJNOJI0XKUTh, YTO B JOJITOCPOYHON MEPCHEKTUBE SHEPIUs B
BU/IE BOJIOpOIa OyJIET ICHIEBIIE, YeM B BUIE IPUPOIHOTO T'a3a U, BO3MOXKHO, JaXe
B BUJIE DJICKTPUYECTBA.

[To muenuto P. B. Paguenko, eIMHCTBEHHBIM CIIOCOOOM CIPAaBUTHCS C JIaH-
HBIMH TIPOOJIEeMaMH — MEPENTH Ha HOBBIM TEXHOJIOTUYECKUN YPOBEHb, 00eCTIeyun-
BAaIOIIMI CYIIECTBEHHO 00JIee BHICOKHUE MOKa3aTeu 3(PPEeKTUBHOCTH, JIyHUIIIYIO 3a-
HIUTY OKpPY Karomie cpeibl U O0MbIIYI0 HAJCKHOCTh U KOT/1a BOJAOPO]I CTAHET Ta-
KHM K€ JOCTYITHBIM TOIUIMBOM, KaK CETOJIHS IPUPOAHBIN a3, OH CMOYKET 3aMEHUTh
ero noscro1y. Bogopoa MoxkHO c:kuraTh B Iiedax, BOJOHArpeBaTeisix U 00orpeBa-
TEJSX, 000PYIOBAHHBIX TOPEIKAMU, KOTOPbIE MAJIO UJIM COBCEM HE OTIMYAOTCS OT
COBPEMEHHBIX TOPEJIOK, UCIIOIb3YEMBbIX JUISl CKUTAHMSI IPUPOAHOrO Tasa [4].

Kpome Toro, mose3HsM mpoayKTOM MOXKHO CUYUTATh BOJSTHOM Tap, 00pa3yro-
HIUICA TIPU FOPEHUU — OH YBJIAXHSET BO3AyX (KaK M3BECTHO, B COBPEMEHHBIX
KBapTUpax C LIEHTPAIbHBIM OTOTUICHUEM BO3/IyX CIUIIKOM CyXOi). A OTCyTCTBHE
JBIMOXOJIOB HE TOJBKO MIOMOTaeT COKOHOMHUTD 3aTPAThl HA CTPOUTEIBCTBO, HO U
noBeImaeT 3¢ PexTuBHOCT oTorieHus Ha 35 % [6, 7].

[To HameMy MHEHHIO, BOJOPO/ TAK)KE MOKET CIIYKUTh XUMUUECKUM ChIPhEM
BO MHOTHX OTPACIISIX MPOMBIIIJIEHHOCTH, HAITPUMED, B IPOU3BOJICTBE yA00PEHHUI
Y IPOJYKTOB MUTAHUS, B METAJUTYPIrUU U HE(PTEXUMUHU.
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B mamm qHM BeaymuMmu BUAAMH TOIUIMBA MO-TIPEKHEMY OCTArOTCS HEDTh U
ra3. 3amacel ypaHa, €Clid CpPaBHUBATh UX, CKQXKEM, C 3alacaMu yIiisl, HE KaKyTCs
TakKUMHU YK Oosbiumu. C Ipyroi CTOPOHBI, Ha €MHUITY BECa OH COACPIKUT B MUJI-
JIMOH pa3 00JIbIIe SHEPTUH, YEM YTOJIb. SIPKUM MPUMEPOM TOMY SBIISIETCS] OBICTPOE
MOSIBJICHHUE AJIEKTPOXUMUYECKON dHEPTUU, KOTOpasi, BEpPOSITHO, TIOKE OyneT J10-
MOJTHEHA COJTHCUHOM dHEprueii. DHeprus 0YeHb OBICTPO HAKAILIMBACTCS, yCBAaUBa-
€TCs, BIIUTHIBACT B ceOs BCE HOBEUIME UICH, N300PETCHUS, JOCTHIKCHHS HAYKH.
DTO ¥ MOHATHO: SHEPTHUs OYKBAJILHO CBsI3aHA CO BCEM, U BCE 3aBUCHUT OT DHEPTHH.

Taxum oOpa3oM, poJib SHEPTUH B MOIIEPKAHUH U JATbHEHIIIEM Pa3BUTHH ITH-
BUJIM3alMK OeccriopHa. B coBpeMeHHOM 0011ecTBE TPYIHO HAUTH XOTs Obl OJTHY
00J1aCTh YETIOBEYECKOM AeATEILHOCTH, KOTOpas HE TPEOyeT MPSMO HIIA KOCBEHHO
OOJIbIIIC SHEPTUH, YEM MOXKET 00CCIIEYUTh €€ CaM YEJIOBEK U ITOTPEOICHUE dHEP-
TUU SIBIISIETCS BaKHBIM TIOKA3aTeNIeM YPOBHS KU3HH.

WTak, sHepreTHUeCcKuii MMy Th YEJIOBEUECTBA M0 TIPaBy MOXKHO HAa3BaTh TEPHU-
CTBIM U TPYAHBIM. MBI BEPUM, YTO HAXOJAUMCS Ha ITyTH K ATI0XE SHEPTETUIECKOTO
M300MJIHS ¥ YTO BCE MPETPAbl U TPYAHOCTU OyIyT MPEOIOJICHBI.
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INPOLOEAYPHBIE OCOBEHHOCTH PEAJ/IM3AIINU
ITPOI'PAMMBI DHEPI'OCBEPEKEHU S

M. /. lonzos, M. B. I'nywiuxun, A. IO. Kanaueea, C. A. Kuzynvckuii
Boneoepadckuii cocyoapcmeennvlil mexHuueckutl yHugepcumem
(2. Boneoepao, Poccus)

BrimonHeHo uccaenoBaHue MporeIypHbIX 0COOCHHOCTEH peann3alui MEpOIPUIATUH 1O
HHEProcOepex eHUI0 B paMKax (HOpMUPOBAHHS TPOrPaMMBbI SHEProcOEpeKEHUs KaK JUIs CyIIe-
CTBYIOLIMX, TaK M JUIsl NMPOEKTUPYEMBIX OOBEKTOB CTPOUTENLCTBA. BBIABIEHBI OCHOBHBIE
HAIPAaBJICHUS PAlMOHAIBHOW ONTUMHU3ALNUN OPraHW3ALMOHHO-YNPABICHUYECKUX PEIICHUN B
paccMarpuBaeMoi 00J1acTH.

Knwueswie cnoea: snepzocoepedsicenue, npocpamma 3Hepeocbepedcenus, npoyeoypHule
ocobenHocmu.

A study of the procedural features of the implementation of energy saving measures within
the framework of the formation of an energy saving program for both existing and projected
construction projects has been carried out. The main directions of rational optimization of or-
ganizational and managerial decisions in the field under consideration are revealed.

Keywords: energy saving, energy saving program, procedural features.

3a mocieaHue IeCATh JIET MPOrpaMMa SHEProcOEpeKEeHUs CTajla HE TOJIbKO
HOIYJISIPHOM, HO U 00513aTeNbHOM JIJIs1 3HAUUTEIBHOIO KOJIMYECTBA CYIIECTBYIO-
IIMX U CTPOSIIUXCS 00BEKTOB HeIBWXKUMOCTU. [IpuunHON ToMy cTana 3amaya
oOecrneyeHnst FKOHOMUYECKON 3((HEKTUBHOCTH UCIIOJIb30BaHUSI OOBEKTOB CTPO-
UTENIbCTBA, a IPOTrpaMMa YHEProcOepeKeHHs CTajla OJHUM U3 CIIOCOOOB PEIICHUs
IIOCTABJICHHOU 3aa4U.

B oOmem ciydae mporpamma 3HEprocOepeKeHusi — 3TO IUIaH COKpAaIleHUs
HHEPronoTPeOICHUs B paMKaX 0JIHOI0 KOHKPETHOIO OOBEKTA.

[Iporpamma sHEprocOepekeHus O3BOJISIET BBIMOIHUTD CIIEYIOIIEE:

e chopMUpOBaTh NEPEUYEHb CBEJICHUI, XapaKTEepU3YyIOIIUX OOBEKT B pac-
cMaTpuBaeMoOi 00JacTH Ha MOMEHT IIPOBEJICHUSI UCCIIEOBAHMS C LIETbIO yCTa-
HOBJICHUS PEAJIbHOM CUTYallUU B YaCTU SHEProcOepeKeHus,

® YCTaHOBUTH LIEJIU U 3a/1a41 MEPOIPUATUI MO COKPAILIEHHUIO SHEPTOMOTPEO-
JICHUSL.

e pa3paboTaTh IUIAaH MEPONPUATHI 10 SHEPTOCOEPEIKEHUIO ISl KOHKPETHOTO
oOBeKTa.

Pa3paboTka nporpamMmmbl 3HEprocOepeKeHus sIBISETCS 00sA3aTENIbHON 151 Op-
TraHU3alMUA U YUPEKIECHUN, PUHAHCUPYEMBIX U3 OIOJIKETOB Pa3IMYHBIX YPOBHEH,
IepeyYeHb KOTOPBIX YCTAHABIMBAETCS cTaTher 25 [3]. B cooTBeTCTBUY C MOJIOXKE-
HUSMU [S5] 1e51eBOil ypOBEHb CHUKEHHS MOTPEOJIEHUSI pECypCOB yCTaHABIUBA-
eTcs Ha TpexJeTHuil nepuo ¢ 2021 roga ¢ mociueayroulen ero akTyain3anuei Ha
O4YEPEIHOM TPEXJIETHUMN NIEPUO/I.
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Hecmotps Ha npunsTHE psia HOPMATHBHO-TIPABOBBIX aKTOB, YCTAHABIMBAIOIINX
OTJEbHBIE TPEOOBAHMS K IPOrpaMMaM SHEProcOEPEKEHMS, B HACTOSIIIEE BPEMSI O]
HO3HAYHO HE OTPEJIENIEH MPOIeTyPHBIN arOPUTM UX (DPOPMUPOBAHUS, UTO B ONpE/ie-
JICHHOM CTETEHU 3aTPyIHSET MPAKTUYECKYIO pa3paboTKy MporpaMm sHeprocoepexe-
HUSL 17151 OOBEKTOB KaIlMTAJILHOTO CTPOUTENILCTBA BO BCeM MX MHOrooOpasuu. Llens
paloThl — BBISBJICHWE OCHOBHBIX HANpPaBJICHUNA pallMOHATBHON ONMTUMU3AIMN Opra-
HU3ALMOHHO-YTIPABJICHYECKUX PEILICHNI B pacCMaTprBaeMOil 00J1acTH.

dopma mporpaMMbl SHEProcOEpesKeHus IIsl TOCYAapCTBEHHBIX U MYHUIIU-
NaJbHBIX OpraHU3alMi yTBEpkKAcHa B pazaeine 1 [4].

[TonoxxenusiMu [4] ycTaHOBIIEHBI 00s13aTEIbHBIC PA3/eIibl, KOTOPHIE JOHKHBI
OBITH BKJIFOYEHBI B KOXK/IYIO IPOTrpaMMy dHEProcOepekeHUs:

® [acrnopT OIOPKETHOTO YUPEKACHUS UM OpraHu3aLnu;

e [IeJIEBbIC NTOKA3aTEIH;

® [epeYeHb MEPOIPUITUIA IO SHEPTOCOEPEKEHNIO B pAMKAX YCTAHOBJICHHBIX
L[eJIEW IPOTrPaMMBI.

J71s TpaMOTHOM peanu3aiuy IporpaMMbl SHEprocOepekeHuss HE0OX0AUMO, B
HEPBYIO OUepeb, NPUBICUCHUE KBATU(UIUPOBAHHBIX CHELMATIUCTOB, YTO 00Y-
CJIaBIIMBAET KOPPEKTHOCTh MPOrpaMMbl U 3P(HEeKTUBHOCTH ee peanuzauuu. Pop-
MUpPOBaHKE 00pa30BaTEIBHBIX MPOTPAMM ISl TOATOTOBKU KBATH(PUIIMPOBAHHBIX
KaJIpOB I10 3HEPrOayAUTY (IHEProcOEPEKEHHUIO) MOKET ObITh PEATM30BAHO B pa3-
JUYHBIX (popMaTax — B paMKaxX CHCTEMbI BBICIIETO WM CPEAHETO MpodeccHo-
HAJIBHOTO (OTIEIbHBIC TUCIUIUIMHBI WJIM MOAYJIH AUCIUIUINH), U TOTIOTHUTEIb-
HOTO 0Opa3oBaHus (ITPOTPaMMBbI MOBBIIICHHS KBATU(UKAIIUU, IPOTPAMMBI TIPO-
(beccroHaNbHOM MEePEnoArOTOBKH).

Jpyroit 0COOEHHOCTBIO peaTu3aliy MPOrpaMMbl IHEPTOCOEPEKEHUS SBIIS-
eTCsl MeCTOnoJoXKeHe 00bekTa. OTneabHbIe MEPONPUATHS IO YCTAaHOBJICHUIO
00BEKTHUBHBIX XapaKTEPUCTUK OOBEKTA B YACTH Pa3pabOTKU MPOTPAMMBbI IO SHEP-
rocOEpeKEHHIO 3a4acTyI0 UMEIOT crienupuieckre 0COOEHHOCTH U MOT'YT IPOBO-
JIUATHCS TP HAIMYUU ONPENCICHHBIX ITOKa3aTeliel BHEIIHEN cpenbl. [loaTomy
TpeOOBaHUS K YCIOBUSAM IMPOBEACHUS padOT yCTaHABIMBAIOTCS B KOHKPETHOM
NPUBSI3KE K PErHOHY HE3aBHUCHUMO OT CXOXECTH PEIllaeMbIX 3a]ad.

Kpome TOro, mpu peanuzanuu MporpaMMbl SHEProcOEpeKeHUs OJAHUM M3
oTpeAesomuX (PaKTOPOB ABISETCS 1IETECO00PA3ZHOCTh Ha3HAUYAEMBIX MEPOTIPH-
atuid. Tak, 1ig Havyama HY»XHO OLIEHUTb caM OOBEKT U yCTaHOBUTH (PaKTOPHI,
onpenenstonme 3 PeKTUBHOCTD TaHHOM MTporpammel. Hanpumep, cucrema oton-
JeHus1 paboTaeT Ha MOBBIIICHHBIX OT CPEJHUX MOIIHOCTEH U IJI0XO OTAIUIMBACT
nomenieHus. [leppoouepeHoil B TakoM cityyae OyAeT ABISTHCS OLIEHKA TEXHU-
YECKOT'0 COCTOSIHUSI CAaMOM CHUCTEMBI, BO3MOXKHO JIOCTATOYHBIMHU OyAyT Majo3a-
TpaTHBIE MEPOTIPUATHUS TIO €€ BHYTPEHHEW OUYMCTKE U MOKYIMKE PEryIHpyIOIINX
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KJIAlTaHOB Ha YK€ MMEIouecs paauatopsl. [Ipu HopMmaibHO paboTtaromieit cu-
CTeMe OTOIUICHHSI OCHOBHBIE TEIUIONOTEPH UAYT Yepe3 OKOHHBIE paMbl, YTO IO-
TpeOyeT 60X (UHAHCOBBIX 3aTpaT, OJHAKO 3P (DEKT OyIeT 3aMETEH cpasy.
3aTpyaHEHHS TIPU PeaT3aIliy IPOTPaMMBbI SHEPTOCOESPEKESHHUS CPETU YACTHBIX
JIMIT 329aCTYI0 BBI3BIBAET HEOCBEIOMIICHHOCTh COOCTBEHHHKOB B IAHHOM BOIIPOCE,
TaK KaKk MX HE KacaeTcs YCTAaHOBJICHHAs 3aKOHOATEIILCTBOM OTBETCTBEHHOCTb.
31ech Ha MepeHU TUIaH BBIXOJUT HE TOJBKO HEOOXOAUMOCTh (POPMUPOBAHUS U
peann3auy MporpaMMbl SHEPTOCOSPEIKEHHSI, HO U TIOMCK MOAX0/1a K «yOCKICHHIO)
COOCTBEHHHUKOB X BBHITIOJHHTH, HAPSTY C UX HHPOPMHUPOBAHUEM O TUTAHUPYEMBIX
(bMHAHCOBBIX 3aTpaTax M 0’KUAAEMBIX B OyAyIleM pe3yibTaTax €€ MPUMEHEHHS.

[Ipyn nmpoeKTUPOBAHUU HOBBIX OOBEKTOB KalUTAIBLHOTO CTPOUTENHCTBA (B
YaCTHOCTH, IPAKIAHCKOTO HA3HAYEHUS1) YACTh MEPONPUATHIA 1 IHEProdPhEeKTUB-
HBIX TEXHOJIOTUI, KOTOpPbIE IOMOTYT HE TOJIBKO C/I€JaTh OOBEKT COBPEMEHHBIM,
HO Y MPUBJIIEKATEIbHBIM JIJIS TIOJIb30BaTElNeH, 3aKIIabIBAIOTCS Ha CTAJIUU pa3pa-
OOTKM IPOEKTHOM TOKyMEHTAIIHH.

B sToMm citydae onpeaensironum sBisieTcs (PyHKIIMOHAIbHOE Ha3HAUYEHUE MPO-
EKTHPYEMOTO 00BEKTa CTPOUTENHCTBA, KOTOPOE HAKIIAIBIBACT JOCTATOUYHO KECT-
Kre TpeOOBaHUS HA TOJHKO K MHUKPOKIMMATY ITOMEIICHHUA, HO ¥ TIPUMEHSICMbBIM
MaTepuagaM 1 TEXHOJIOTHSAM B YaCTH dHeprocoepexenus [6—12].

KpoMe BBIIIECH3I0KEHHOTO, eIle OJHUM (hakTopoM 3¢ (HEKTHBHOTO BHEApE-
HUSL IPOrpaMM 3HEprocOepekeHusi Ha 00BEKTaX CTPOUTEILCTBA SIBISIETCS YpPO-
BEHb TEXHOJOTUYECKOTO ¥ MHGOPMAIIMIOHHOTO Pa3BUTHS KOHKPETHOTO MYHUITHU-
najxpHOTO 0oOpa3zoBaHus. B HeOOIbIIMX TOpoJax, O4EeBHIHO, HE OyIyT co3la-
BaThCS KOMIIAHUH, OPMEHTHPOBAHHBIE HA CO3JaHUE W PEATH3AIHI0 MPOTpamMM
sHEprocoepekeHus. 3a4acTyro 3TOT BOIPOC OyAET peuiaTh COTPYIHUK YKe Jei-
CTBYIOIIIEH OpraHu3allii, Ha3HAYE€HHBI OTBETCTBEHHBIM 3a PEIICHHE JAaHHOTO
Bonpoca. M3-3a 3Toro MoryT BO3HUKHYTh CIEAYIOLIME MPOOIeMbl: HepaluOHAab-
HO€ UCHOJIb30BaHUE OIOJKETHBIX CPEJICTB BCIIEJICTBUE HEBEPHOTO BBHIOOpA Iie-
peUHs MEPONPUSATHI IO SHEPrOCOEPEKEHNIO, a TAKXKE TPYJHOCTU C MOAOOPOM
KBaJTM(DUIIUPOBAHHBIX KaIPOB.

MOo3KHO cienath BBIBOJ O TOM, UTO BHEIPEHHE TIPOTPaMM dHEProcOepekeHUs
B HACTOSIIIEEe BPEMSI HAXOIUTCS HA ATaIe CTPyKTypupoBaHus. [[puHumast Bo BHU-
MaHHE HEBO3MOXKHOCTh YCTAHOBJICHHS B TIOJTHOM 00beMe KPUTEPUEB, XapaKTepH-
3YIOMIUX JTaHHYIO0 MPOTrpamMMy ISl Ka)XJI0ro KOHKPETHOTO 00BEKTa, 1elIecoo0-
pa3Ho BbIACNICHUE OOIIUX TeHACHINHN 1 (hopManu3anus TPUHLIUIIOB GOPMUPOBA-
HUS IPOrpaMM I KayKJ0TO THIIA 3/[aHUH B 3aBHCUMOCTH OT €ro (hyHKIIMOHAIb-
HOTO Ha3Ha4eHHs, (GOPMBI COOCTBEHHOCTH, O0OBEMHO-IJIAHUPOBOYHBIX M KOH-
CTPYKTHUBHBIX OCOOCHHOCTEH, TMTETLHOCTH YKCILTyaTaIluH | T. II.
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YK 699.8

OCOBEHHOCTH ®OPMHUPOBAHUA
IMPOI'PAMMBI DOHEPT'OCBEPEKEHU A .
BHOBbBb CTPOAIINXCA U DKCIINIYATUPYEMBIX 3IAHUU

E. H. Kapnywixo, M. B. I'nywuuxun, M. /I. /lonzos, A. E. Yexkmazoea
Bonzoepaockuii cocyoapcmeennwiti mexHuuecKuti yHugepcumem
(2. Boneoepao, Poccus)

B cootrBeTcTBUM C HeﬁCTBYIOHIHM 3aKOHOJaTCIbCTBOM, 3HepI‘OC6€p€)K€HI/I€ ABJIACTCA
HEOTHEMJIEMOH YaCThIO KU3HECHHOTO IHKJIa 00BEKTa CTPOUTENILCTBA KaK Ha CTaIUU MTPOCKTH-
PpoOBaHUsA, TaK U SKCILTyaTalluH. COOTBCTCTBGHHO, CYHICCTBYCT 3HAYUTEIbHBIN NEepCUCHb TPC-
OOBaHUH K MEPOIPHUATHSIM I10 SHEPTOCOEPEIKEHHIO, B TOM YHCIIE pa3pabOTKe MpOTrpaMM dHep-
rocOepekeHus] KOHKPETHBIX 00BEKTOB. Takue mporpaMmbl IO3BOJISIOT HE TOJILKO SKOHOMUTH
pacxoyeMble pecypchl, HO U ONTHMH3HPOBATh WX pacHpeieiieHHe C MEIbI0 PalMOHATHHON
6e3omacHoi paboTel 0ObekTa. IIpoBeneHo nccienoBanue 0cOOEHHOCTEH pean3alui YHEPro-
cOeperaromux MporpaMM B paMKaxX aKTyalIM3UPOBAHHOW CHCTEMbl HOPMAaTHBHO-TEXHHUECKOU
JAOKYMCHTAIlU B OGJ’IaCTI/I CTPOUTCIILCTBA.

Knrwuesuvie cnosa: suepeocoepedicerue, s3Hepeopecypcul, npocpamma dHepeocoepediceHus,
HAGH MEPONPUAMUIL.

In accordance with the current legislation, energy conservation is an integral part of the life
cycle of a construction object both at the design stage and at the operational stage. Accordingly,
there is a significant list of requirements for energy saving measures, including requirements for the
development of energy saving programs for specific facilities. Such programs allow not only to
save resources consumed, but also to optimize their distribution in order to ensure the rational safe
operation of the facility. The study of the features of the implementation of energy-saving programs
within the updated system of regulatory and technical documentation in the field of construction.

Keywords: energy saving, energy resources, energy saving program, action plan.

B Hacrosimiee BpeMsi 0OCTpO CTOUT BOIIPOC 00 IKOHOMHUYECKOU 3 (HEKTUBHO-
CTH UCHOJb30BaHUS IPAXKAAHCKIX OOBEKTOB CTPOUTEIHCTBA PA3IMYHOTO Ha3HAa-
YeHHsI U OJTHUM M3 CIIOCOOOB YMEHBIUIUTH PACXO/Ibl HA €r0 IKCILUTYaTaIUIO SIBJIS-
eTcsl MpUHATHE dHeprocOeperarommx Mep. [1o skcepTHBIM OLIEHKaM MPUHSTHE
JlakKe CaMBbIX MPOCTBIX MEpP MO3BOJISIOT COKPATUTh pacxo sl Ha 20-30 %, 6picTpo
OKYIHUTh TEXHOJIOTHH, & TAKXKE CAENATh 00bEKT HauboJiee NPUBJICKATEIbHBIM IS
norpedureneit. OObEKTHI TAKOTO KJIACCa OTHOCATCS K 00BEKTaM C MacCOBBIM TIpe-
OBIBaHWEM JIFOZICH, YTO OJJHO3HAYHO MOKA3hIBAET aKTyaJIbHOCTh Pa0OTHI C TOUKH
3pEHHUsI UX PHEProcOEepeKEHUsI.

DHeprocoOeperaronme TEXHOJOTUH PEeryJMpYyITCs MojoxkeHusmu [1], co-
TJIACHO KOTOPBIM TPEeOOBaHUS TOJKHBI BKIIIOUATh B CE0s1: TIOKA3aTeNN, XapaKTepH-
3YIOIIHE YIENIbHYIO BEIMYUHY Pacxo/ia; TpeOOBaHUS K BIMUSAIOIIMM Ha SHEpreTuye-
CKYy10 3(PPEKTUBHOCTb 3/1aHUN PELICHUAM U OTICJIbHBIM 3JIEMEHTaM, MO3BOJISIO-
1€ UCKITIOYUTh HEpallMOHAJIbHBINA pacXo/l SHEPreTUYECKUX pecypcoB. B cooTser-
CTBUU ¢ HUMH [1] mporpamma sHeprocOepekeHus SBISETCS 00s3aTENbHON IS
BCEX TOCYJIapCTBEHHBIX U MYHULIMIAJIBHBIX YUPEIKICHHUMN.
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B oOmiem Buje TpebGoBaHusI K MEPOTIPUSATUSM MOXKHO Pa3ieIUTh HA TPH OC-
HOBHBIE KaTETOPHHU: 110 YUETY, KOHTPOJIIO U SJHEPTOayIUTY.

MepornpusTusi o y4eTy BKIIIOYalOT B ce0sl yCTaHOBKY 000pyaoBaHus (pudo-
POB) B >KWJIBIX M OOIIECTBEHHBIX 3aHUSX JUIA MPEIOCTABICHUS JOCTOBEPHOU MH-
dopmatmu 0 (pakTUYECKOM MOTPEOICHUN SHEPropecypcoB. DTO IMO3BOJSIET HE
TOJIBKO TOJTYYUTh CBEACHUS O (PAKTHUECKOM UCIIOIb30BAaHUN SHEPTUH PA3IUNUHBIMU
MOTPEOUTENSIMU, HO M BBITBUTH BO3MOYKHBIE ICTOYHHKH €€ ToTeph. [[0aTOMy 0CHOB-
HbIE TPEOOBAHNUS K U3MEPUTEIILHOMY 000pYIOBaHUIO — 3TO Pa3yMHBIE IICHbI, HU3KHE
IKCILTYaTallMOHHBIC PACXO/IBI M TOCTOBEPHOCTH MPEOCTABIISIEMbIX TaHHBIX.

B cBs3u ¢ MaccoBbIM BBEJACHHEM MPHOOPOB yueTa Ha 0OBEKTaX >KHIUIIHO-
KOMMYHAJILHOTO XO3SiCTBa BO3SHHKAET MOTPEOHOCTh B MEPOMPHUATHUSIX 1O KOH-
Tposto. st 3Toro pazpadaThIBatOTCsl CUCTEMbI KOHTPOJIS U YJIaJIEHHOT'O 10CTYyIIa
K CBEJICHUSIM O MOTPEOJICHUU IHEPTrOPECYPCOB, KOTOPBIE (PUKCUPYIOTCS TIPHOO-
pamu ydera. ITO JaeT AOMOJHUTENbHBIE BO3MOKHOCTH U OYEBHUIHbIE TPEUMYIIIE-
ctBa. CHucTeMbl ypaBieHUs] 00€CTIEYMBAIOT ONEPATUBHBINA KOHTPOJb MOTpedIie-
HUS, TEHEPUPYIOT OTYETHI JIJIsl MOCTABIIMKOB SHEPTUHM U KOHTPOJIUPYIOT paboTy
U3MEPUTENILHOTO 000py/n0oBaHus. B KOMIJIEKCHOM »HEprocOepeKeHUH 4acTo
npexycMarpuBaeTcs ucrnosib3oBanue GSM-cBsi3u, KOTOpbIE MO3BOJISIIOT Mepeia-
BaTh JIaHHBIE KaK B IIU(POBOM, TaK M B TOIOCOBOM BHUJIE.

[Tocne HammeXaIero BHIMOIHEHUS TIEPBBIX IBYX 3TANIOB MOKHO MEPEXOIUTH
K DHEPreTUYecKoMy 00CIIEJOBAaHUIO C MOCIEAYIOLIEN pa3pabOTKON MEPOIPUITHIA
1o ’HeprocoepexeHunro pecypcoB. Ha 3ol cragum onpezensercs 0agaHc 3Hep-
TONOTPEOICHNUS U BBISIBISIFOTCS] HICTOYHUKU YpE3MEPHBIX ToTeph. Ha ocHOBE 3 THX
JTAHHBIX COCTABISETCS TUTAH MEPOTPHUATHH Ui JNajbHeumero GpopmupoBaHus
IpOrpaMMbl IHEprocoepekeHusl. 31€Ch YUUTHIBAETCS UHBECTULIMOHHAS TIPUBJIC-
KaTeJIbHOCTh, CPOK OKYIIAEMOCTH U IJIaHUpYyeMbI€ 3aTpaThl. Mcxonas u3 puHanco-
BBIX BO3MOKHOCTEH, COCTaBISIOTCS IUIaHBI pean3aluil pa3paboTaHHBIX Mep,
HauMHAas OT HU3KO- U CPeJlHE- IO BHICOKO3aTPATHBIX.

OTH MEpOIPUATHUS SBIAIOTCS KIFOUEBBIMH IIPpU (OPMHUPOBAHUN TPOTPAMMBI
sHeprocoepexxenus. opma mporpammsl 3HeprodhHEKTUBHOCTH U SHEprocoepe-
KEHUS 151 00BEKTOB CTPOUTENIHCTBA T'PAXKIAHCKOTO HAa3HAYEHHs B JEHCTBYIO-
IEM 3aKOHO/IATENIbCTBE YKa3aHa B MOJIOKEHUX [4]. OCHOBHBIMU CTPYKTYPHBIMH
3JIEMEHTaMU JIaHHBIX TPOrPaMM SIBIISIOTCS CJIETYIOIINE:

® TIacropT;
000cHOBaHUE (TTOSICHUTEIbHAS 3aIHCKA);

LeJIH, 33JJa4H U CPOKU pealn3alllu;

1[eJIeBbIE TIOKA3aTEINH;

XapaKTEPUCTUKHN CUCTEMBI PECYpPCOCHA0KESHHUS.
JIMHAMUKa TOTPEOJICHUS! peCypCOB;
TEXHUKO-3KOHOMHYECKHE TTOKA3aTeN PeaU3alllu.

PesynpTaToM peanmuzaniuu mporpaMMbl SHEprocOepekeHus AOHKHO CTaTb
CHIDKEHHE TTOTPEOICHUS! SHEPTOPECYPCOB B HATYPAILHOM M JIEHEKHOM BBIpake-
HuH. 3a cueT 3¢pdexTa OT pealn3aluyd TPOrpaMMBbl MOSBISETCS BO3ZMOXKHOCTh
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HAIpaBUTh CIKOHOMJICHHBIE CPE/ICTBA HA MHBIE MEPOIPHUATHSI, Kacatouuecs Oe-
30IIaCHOM HKCIUTyaTallil O0bEKTOB CTPOUTENBCTBA.

Pa3paboTka sHEpreTnyecKkoro macmopra 3/aHuN SBIISETCSA 3ajadell KomIa-
HUN-dHEproayauTopoB. KoMmanus-3HeproayiuTop 10DKHA OBITh WIEHOM CaMo-
perynupyemsbie opranuzamuu (CPO) o sneproayauty. Jlanueie TpeGoBaHUs OT-
paxxensl B mosioxkeHusix [1]. [Tocae Toro, kak 3HEepronacnopt 3AaHus OyaeT pas-
paboTaH U COTJIACOBAaH HAJUICKAIIMM 00pa3oM, SHEPTroayauToOp 00s3aH 3aperu-
ctpuposath ero B CPO. Tonbko nocie npoBepku u peructpauuu B CPO, sHepro-
nacnopT NpuoOpeTaeT cTaryc 0pUIMaILHOTO JOKYMEHTA.

OO0s3aTeNbHBIM CTPYKTYPHBIM 3JIEMEHTOM MPOrpaMMbl SHEProcOEpeKeHUs
ABygeTcsl POpMUpOBAHUE €€ LeNeBbIX MoKa3aTenei. K 00s13aTenbHbIM 1I€EBbIM
MOKAa3aTeIsIM JJIsl BKIIOYEHHUS B PETUOHAIBHBIC, & TAKKE MYHUIIMITAIIbHBIE TIPO-
TpaMMbI B 00JIaCTH PHEPTrocOEpeKEHUs B pacCMaTPUBAEMOI 00JIaCTH OTHOCSITCS:

1) B OTHOIIIEHUY OCHAIICHHOCTH TPUOOPAMH y4eTa UCIIOJIb3yEMBIX PECYPCOB;

2) oTpaxarolire YpOBEHb UCIIOIb30BaHUSI UICTOYHUKOB TEIJIOBOM U 3JIEKTPHU-
YECKOM IHEPTUH, pabOTAIONINX B PSKIUME KOMOMHUPOBAHHOW BBIPAOOTKH, U BO3-
OOHOBIISIEMBIX HICTOYHUKOB SHEPTUH;

3) B KUIUIIHOM (DOHSIE;

4) B cucteMax KOMMYHaJIbHON HHPPACTPYKTYPHI.

OCHOBHBIM U3MEHEHHEM B MPOrpaMmMe 3HEProd3PPEeKTUBHOCTH U IHEProcoe-
pexenud ¢ 2021 roaa sBIAETCA BBEICHUE METOJIUKH PACUETA LIEJIEBBIX MTOKAa3aTe-
JIeil, KOTOpbIE paHEee MOTJIHU ONPEAENATHCS MPOU3BOJIBbHBIM 00pa3oM. Tenepb oHU
HaXOJATCS IS KaXI0r0 KOHKPETHOIO O0OBEKTa, UCXOJs M3 OCOOCHHOCTEH ero
HHEPronoTpeOIeHNs, KOJIUYECTBA MMOTPEOUTENEH PECYPCOB..

Onenka 3(QGEeKTUBHOCTH peaju3allid MPOTPaMMbl TPOU3BOAUTCS IyTEM
CpaBHEHUS KKIOT0 (PaKTUUECKH IOCTUTHYTOTO IIEJIEBOTO MOKa3aTesl 3a COOT-
BETCTBYIOIIMIA T'OJT C €r0 MPOTHO3HBIM 3HAYEHUEM.

O¢ddexTuBHOCTh MPOrpaMMbl OIIEHUBAETCS IO KPUTEPHUSM, BBIPAKEHHBIM
B MPOILEHTHOM OTHoIIeHuUu. KareropupoBaHue Mmporpamm 3HEProcOepekeHHUs
(B COOTBETCTBUM C JICUCTBYIOIIMMH PEKOMEHAAIMSIMHU BbIpaKaeMo€ B MPOIICH-
Tax) mpeaycMaTrpuBaeT d3(PPEKTUBHO BBIMOIHSAEMBIE, , MOJIEKAIIUE KOPPEKTHU-
poBKe U HeAP(DPEKTUBHBIEC TPOTPAMMBL.

Ha ocHOBaHMH BBITIIEN3I0KEHHOTO MOKHO CJIeNIaTh BHIBOJ] O TOM, YTO HanboJee
2 dEKTUBHON B paccMaTpuBAEMON OO0JIACTH OyJET SBISTHCS peaiu3ariis KOM-
TUIEKCHOM MPOTpaMMBbI SHEproayauTa. 3a KOPOTKUN CPOK CHEeMaICTaMu pa3pada-
TBIBAETCS MPOrpamMma, KOTopasi BKJIIOYaeT B ceOsl CIeIyrolIue 3Tambl: IpeaBapH-
TEJBbHBIN;, THCTPYMEHTAIBHOTO 00CIIeIOBaHMs 00bEKTa; aHaIM3 HHPOpMAIIUHT; pa3-
paboTKa MEpOINpPUATUNA MO dHEProcOepeKeHnI0; MOHUTOPHUHT. [lo uToram sHep-
roayJiuTa COCTaBJISIETCS YHEPreTUUECKUN MaclopT, OTpakarolmui 6ananc norpeo-
JICHUS SHEPropecypcoB, Mokazarenu 3(PpPEeKTUBHOCTH MX UCHOIb30BAHUSA U JIANIb-
HEHUIIHI [J1aH 10 pean3aliii MEpONPUITUNA TT0 00ECTICYCHUIO SHEPrOCOEPEKEHUSI.
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AHAJIN3 CITIOCOBOB OBPABOTKH NJIOBOI'O OCAJIKA
HA KAHAIM3AIIMOHHBIX OYUCTHBIX COOPYKEHUAX

A. 3. Xapnamosa, T. A. Cuooposa
Acmpaxanckuii 2ocyoapcmeenHbiil
aApXUMeKmypHO-CMmpoOumebHbulll YHUBEpCUmemy»
(2. Acmpaxanw, Poccus)

Crounble BObI 00Pa3yIOTCsl B MPOLIECCe XO3AHCTBEHHO-OBITOBOM M MPOU3BOACTBEHHOM
JesTeNIbHOCTH. BogoouncTka ¢ mpuMeHeHHeM Oe30MacHBIX B OTHOIIICHUH YEI0BeKa U OKpYKa-
IOIIEH Cpe/ibl METOI0B, TOBTOPHOE UCIIOJIB30BAHUE TBEPBIX OTXOJ0OB U CTOYHBIX BOJI HAITPaB-
JICHBI Ha OXpaHy M pallOHAJIbHOE HMCIIOJIh30BAHHE BOJHBIX MCTOYHUKOB, ITOIABCPTAFOIIMXCS
BO3/ICHCTBUIO BBINMYCKA B HUX HEJAOCTATOYHO OYMIIEHHBIX CTOKOB, YTO MPECTABISICT BAKHYIO
MHUPOBYIO 33]]a4y HACTOSIIETO BpEMEHHU.

Knrwouegvie cnosa: cmounvie 800bl, UN0BbIL OCAOOK, AKMUBHBLU U, YMUIU3AYUS 0CAOKA,
B8MOPUYHOE UCNONB308AHUE OCAOKA, OYUCTNKA CIOYHBIX BOO.
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Waste water is formed in the process of household and industrial activities of a person. Water
treatment using methods that are safe for humans and the environment, the reuse of solid waste
and wastewater are aimed at the protection and rational use of water sources exposed to the release
of insufficiently treated wastewater in them, which is an important global task of the present time.

Keywords: wastewater, sludge sludge, activated sludge, sludge disposal, sludge recycling,
wastewater treatment.

Texnonoruu 06pabOTKH, a TaK)Ke MOBTOPHOE HUCIIOJIB30BAHUE CO CIIOKHBIM
XUMHUYECKUM COCTAaBOM HMJIOBBIX OCAJIKOB, 0OPa3yIOIIMXCS B MPOLECCEe OUUCTKU
CTOKOB, BKJIIOUAIOT B ceOsi cOOp, XpaHEHUE, 3aXOPOHEHUE U 00e3BpEKHUBAHUE.
Ocaaky KaK BTOPUYHBIE OTXO/IbI MPOIECCA OYUCTKHA CTOUHBIX BOJ| MPEJCTABISIOT
c000if MUHEpaIbHbIC OpPraHUYECKUE BEIeCTBa U aKTUBHBIN Wi [3].

[lepen mpolieccoM 00€3BOXKUBAHUSI OPraHUYECKUE OCAJAKU COPaKUBAIOT WM
CTAOWIIM3UPYIOT, a TAKXKE MOABEPTaOT TEPMOPEareHTHOM 00padoTKe. TexHOoIoTHs
MOJITOTOBKH U TIOCJICIYIOMIETO 00€3BOKUBAHUS OPTAHMUYECKUX OCAJKOB U aKTHB-
HOTO WJIa OOBIYHO BKIJIFOUAET MPEIBAPUTEIILHOE TIPECCOBAHUE, 00E3BOKMBAHUE HA
HeHTpUuyrax u TEPMUIECKYIO (CKUTAHNE) U €CTECTBEHHYIO CYIIKY (puc. 1).

Newra npeccosauus W
oBessomuBaHUA

EmKoOCTb € ocagKom
CTOUHbLIX BOJ

06e3BoXeHbIiA
ocafiok

Puc. 1. Obessoorcusanue ocaoka Ha 1eHMOYHOM PUIbmMp-npecce

C uenpio mpenBapuTeNbHON 00pabOTKH aKTUBHOTO WJIa MPUMEHSIOT METOIbI
ocaxaeHus u uiotanuu (puc. 2).

DUNETPALMOHHAR
‘kaMmepa

@notauns

it o |

Beop pearenwta 1 ll;

KEIMEPEI I'paBHTEIL[lHDHHOI'D
OTOenexnn \ w

Carypatop

Puc. 2. @romayuonnas obpabomra ocaoka cmouHsvix 800
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[Tpu ¢pnotanmonHoi 06paboTKe Mila ¢ LENbI0 YBETUUSHHS pa3AeisieMoil 61o-
MaccChl aKTUBHOTO WJia HA BBIXOJI€ B UCXOJTHBIA 0CaTOK N00aBISETCS KOATYJISHT
MUHEPAIBHOTO MPOUCXOKACHUS.

O06e3BOXKMBaHKUE OcanKka IEeHTpUu(yrupoBaHueM (puc. 3) XapakTepuszyercs
HU3KHM PAacXOZOM 3HEPIUH, MAJIOM MAacCOM alapara U €ro BbICOKOM MPOU3BO-
JUTENBHOCTBIO.

OunuwerHan
BoAa

CrouHaR

Puc. 3. Obpabomka ocaoxka cmounvix 600 8 yeHmpugy2ax nonepevHo2o CMeuusanus

Teruible KTMMaTUYECKHUE YCIIOBUSI BO MHOTHX PETHOHAX HAILIEH CTpaHbl MO3BO-
JISTEOT 00€3BOXKMBATH 0CA/I0K ITyTEM €CTECTBEHHOM CYIIIKH Ha MIIOBBIX KapTax [4]. [Tpu
3TOM MUHEPaJIbHBINA 0CAJIOK JIETKO MojIBepraercs 00e3BoxuBaHmo. [locie mpeccosa-
HUS 1 00€3BOKUBAHUS 00pa30BaHHBIN CyXOl 0CaZ0K MOKET UCTIOIb30BATHCS B CEIlb-
CKOM MPOMBIIIIIIEHHOCTH WJIX OT/IENIBHBIX OTPACISIX HApOTHOTO XO3SHCTBA.

OnHaKoO cIpecCcOBaHHBIM U BBICYIIEHHBIM OCaJ0K CTOYHBIX BOJI, OKa3blBaro-
M BpeHOE BO3JICHCTBHE BHIOPOCAMHU HA OKPYKAIOMIYIO Cpeay, 3a4acTyio He
OTTIpaBJIsieTCs] Ha JabHEUITYI0 00paboTKy M yTHIIM3AINIO, TIOJBEPrasch ecTe-
CTBEHHOMY YBIIQ)KHEHHIO.

[TpuBeneHHBIE BhIIIE METOABI 00PAOOTKH OCAIKOB CTOUHBIX BOJI UMEIOT PSIJI CY-
IIECTBEHHBIX HEJJOCTATKOB, B YACTHOCTH BHICOKYIO CTOMMOCTH MCITONIb3YyEMBIX pea-
TeHTOB, 3HAYUTEILHOE YHEPronoTpeOIeHre U 00pa30BaHIe B3PHIBOOIACHBIX T'a30B.

Haubonee nepcrneKTUBHBIMU METOAAMHU SIBJISIIOTCS. TEPMOJIU3, KOTOPBIH M03-
BOJISIET COKPATUTh BPEMsI Pa3JIOKEHUS 0CaKa M0 CPABHEHHIO C TPAIULIUOHHBIMU
croco0aMu, YMEHBIIUTh €ro 00beM, 00€3BpeAUTh OT MAaTOTEHHBIX MUKPOOpra-
HU3MOB, @ 00pa30BaHHbIN YTJIEPOIHBIM OCTATOK MOXKET ObITh MCIIOJIb30BaH B Ka-
yecTBe OMOTOIIMBA MJIM CTPOUTEIBLHO-JOPOKHOTO MaTepuraia; o0oraiieHue Xu-
MHYECKOT'0 COCTaBa MIOBOro ocajika. CuctemMa ra3004rcTKHU JIeJaeT MPoLece KO-
JIOTUYECKHU Oe30MacHbIM [5].

M3MeHeHne XMMHUYEeCKOT0 COCTaBa MIIOBOTO OCaKa MyTeM OOOTAIlleHHUs €To
OypbIM yTieM MO3BOJISET MOIYYUTh MUTATEIBHOE BEIIECTBO JIJIsl PACTEHUH — Ty-
myc. Conepsxarniuiics B ocagke Gpocdop Takxke moje3eH 1 HeoOX0AUM JIJIs pPa3BU-
TS, pocTa pacteHuil. Hayuno 060CcHOBaHO, YTO UCHIOIB30BaHUE OypOTO YIS B
TBEPJOM BH/JIE JISl IOJTYUYEHUSI OPraHOMUHEPATIBHOTO Y00peHus, 000raeHHOro
TYMYCOM, 9KOHOMUYECKH YPPEKTUBHO [6].
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HpI/IMeHeHI/Ie JaHHOI0O MCTOJa MOKHO CUUTATb OAHHMM M3 ICPCIICKTHUBHBIX
HYTeﬁ YTHIN3alIUHU WJIIOBBIX OCAJIKOB U X IOBTOPHOI'O MCITIOJIb30BAHUS.
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IIOBBIIIEHHUE 3KCIIAYATAIIMOHHOM HAIEXHOCTH
IIPM COBEPIIIEHCTBOBAHHHU ITIPOEKTHUPOBAHHUSI,
CTPOUTEABCTBA H PEKOHCTPYKIIHH
3NAHHH H COOPYXEHHUH

VIIK 691

KPATKUU UICTOPUUYECKHUI OB30P
PA3ZBUTUS CTPOUTEJIBHBIX MATEPUAJIOB
U KOHCTPYKIIMHI B POCCUHU XVI1I-XIX BB.

B. /. Anamuna, O. A. Pa3zunkosa
Acmpaxanckuti 20cy0apcmeeH bl
apxXumeKmypHo-CcmpoumeIbHolil YHUGEPCUMEm
(2. Acmpaxanw, Poccus)

IlpuBeneH kpaTkuil MCTOpHYECKUI 0030p pa3BUTHS CTPOMTENIBHBIX MAaTEpUAIOB M KOH-
crpykuuii B XVIII-XIX BB. PaccmoTpen Borpoc BAMSHUS BPEMEHU U pOCTa MPOMBIIUIEHHOCTU
Ha NPUMEHEHHUE U CO3/IaHHE HOBBIX CTPOUTEIBHBIX MAaTEPUATIOB M apXUTEKTYPHBIX KOHCTPYKLUH,
BHEJIPEHHE KOTOPBHIX IIPUBOJUT K MOSIBJICHNUIO HOBBIX TOPOJIOB, CO3/1aHUIO KYJIBTYPHBIX OOBEKTOB,
KOTOpBIE CETO/IHSI CYMTAOTCS] ICTOPUYECKUMHU M APXUTEKTYPHBIMH ITAMSATHUKAMH CTPaHBI.

Knrouesvie cnosa: cmpoumenvhvie Mamepuansl, apXumeKmypHbie KOHCMPYKYUll, KUpnuu,
yyeyH, c600, gepma.

This article provides a brief overview of the development of building materials and struc-
tures in the 18th and 19th centuries. Inclusion of the issue of the influence of the time of
growth and industry on the use and creation of new building materials and architectural struc-
tures, ensuring the possibility of covering new cities, cultural sites, which today are consid-
ered historical and architectural monuments of the country.

Keywords: building materials, architectural structures, brick, cast iron, vault, truss.

Apxutektypa B Poccun odeHp mmpoka u MHOrooopasna. KoHcTpykTuBHas
COCTAaBJIAIOLIAs BapuaTUBHA M IIPETEPIEBalia PAa3BUTHE COINIACHO 3moxe. Pac-
CMOTpPUM BIIMSIHUE BPEMEHU HA CTPOUTEIbHBIE MaTepualibl U apXUTEKTypHbBIC
koHCTpyKiuu ¢ Hayana XVIII B. mo konen XIX B. [1].

C xonna XVII B. HauMHaeTcs HOBasi apXUTEKTypHast ucropust Poccuu, a Tak-
e ee KynbTypbl. KOHEYHO, BO MHOIOM 3TO CBSI3aHO CO BPEMEHEM IIPaBICHUS
[etpa I, B3msi 61 KOTOPOTO OBLIN YCTPEMIIEHBI B «OKHO EBpOMbDY.

[Ipousonno BeITECHEHHE M3PaA3IOB C yOpaHCTB (¢hacaloB, HO JAaHHBIN BHU/T
AIIEMEHTA JIEKOPa CTajl PbHO BTOPraTbCs BO BHYTPEHHNUE HHTEPHEPHBIE OTAECIKA
3[TaHHI, TOKPBIBAsi BHYyTPEHHUE CTEHBI KOMHAT, HO Yallle BCErO MOBEPXHOCTH ITe-
yeil. 3gaHus U COOPYKEHUS CTalIu NpuoOpeTaTh eBponeickuii oomuk. Tpaauuuu
IIOCTPOEK M OTACIKHA IIPUBO3UII U3 MyTelmecTBurd Mononou uaps Ilerp I, xoro-
PBI € XKaJHOCTBIO BHEAPSI BCE HOBBIE U HOBBIE TEXHOJIOTUU U MaTepUaIbl [2].
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XVII B. B 11e7I0OM HE OBbUI OTMEUEH B apXUTEKTYPHOH cpele Kak MPEeeMHHK
HOBBIX KOHCTPYKTHMBHBIX MOJIXOJOB B BO3BEICHUM 3AaHUW U COOPYKEHUU, YTO
B Pa3bl OTVIMYAJIO €0 OT CIEAYIOIIErO BEKa.

Ocgemas XVIII B. B KOHIENIIMM HOBOWM apXWUTEKTYpPbl, HOBBIX apXUTEKTYPHBIX
KOHCTPYKILIMH U BUJIOB BO3BEICHUS 3MaHUN U COOPYKEHUM, 00s3aTeIbHO CTOUT OT-
METUTb, YTO 3TO OBLI OTPOMHBIN MO MaciiTadam MPOPHIB B CTPOUTENBHON WHITY-
crpuu. [IpunsaTo xapakrepuzosars Becbh XVIII B. 1 Havano XIX B. Tpems 0CHOB-
HbIMHU HAalpaBJICHUSAMH, POXKAAIOLIMMUCA B MPUBEICHHOM IMOPSAKE: OAPOKKO,
POKOKO, KJIACCHULIU3M.

Ha 310T Bek BHENpPEHUS HOBBIX TEXHOJOTMM M MAaTepUaIIOB B CTPOMTEIBLCTBE
NPUXOIUTCS MOSBIEHUE HOBBIX TOPOIOB, CO3/1aHUE KYJIBTYPHBIX OOBEKTOB, KOTOPBIE
I10 CEH JICHb IIPU3HAIOTCA UCTOPUUECKUMU U apXUTEKTYPHBIMU MMAMATHUKAMU CTpPa-
Hbl. DTO BpPEMSI O3HAMEHOBBIBAETCSA PA3BUTHEM IPOMBIIUIEHHOCTH, YTO B pPa3bl
YBEIIMYUBAET CTPOUTEIBCTBO IIPOMBIILIUIEHHBIX TOPOJIOB U IIOCEJICHUM.

YMeHpmmics 00bEM KyJIbTOBOTO CTPOUTEIBCTBA, LEPKBEH, XpamoB. Bos-
pociia OTpeOHOCTh B BO3BEACHUM TIPAXAAHCKUX IMOCTPOEK, IIKOJ, TOProBO-
CKJIaJICKMX MTOMEIEHUH, MPUIOTOB M OOJIbHULL. JTa MOTPEOHOCTh poXKaasla U HO-
BbIE ITOAXOJBI K IPUMEHECHHUIO KOHCTPYKIMK U MarepuanoB. OyHKIIMOHAIBHbBIE
OCHOBBI CTPOHWTEJICTBA CONPOBOKAAINCH OCBOCHHEM IEPENOBOM TEXHUKH
Y YBEJIMYEHNEM HHTEPECA K HAyYHO-UHKECHEPHBIM 3HAHUAM [3].

B nauane XVIII B. 32 0CHOBY Bce Take Opaju TaKue CTPOUTENbHbIE MaTe-
puanel, Kak KUpnu4 u aepeBo. Hano npusHaTh, 4TO OHM 3aHMMAJIA OCHOBHYIO
Huy 10 nepoi nmonoBuHbl XIX B. B 1710 1. 3HauuTenbHO BO3pocia MOTpeo-
HOCTh B KUPIIMY€E, OH BCE OOJIbIIIE BBITECHSI AEPEBSIHHBIE OCHOBBI, HO U C JIepe-
BSHHBIMHM KOHCTPYKLMSIMU CTPOUTEIIM HE pacCTaBaluCh. HacThIMU B IPUMEHE-
HUU OBbUTN CPYOHBIC JIEPEBSIHHBIE KOHCTPYKIIMU, HO YK€ BHEAPSIIUCH U KapKac-
HbIe. bobIIIoe KOMTMYECTBO JACPEBIHHBIX KapKACHBIX KOHCTPYKIHHA 3a(UKCHPO-
BaHO B mocTpoiikax [lerepOypra u Mockssl B nepBoit uerBeptu XVIII B. D10
ObUIO CBOWCTBEHHO COOPYXEHHSIM TOTO BpPEMEHHU MOJA pPacnpOCTPAHEHHBIM
Ha3BaHUEM «Ma3aHkw». Yacto ¢acaj Takux COOPYKEHHH yKpamanu «(aib-
LIKJIAJKOW», pa3pruCOBBIBAIM CTEHBI O]l KUPIIUYHOE I KAMEHHOE CTPOECHHUE.

CrponuibHasi KOHCTPYKIUS KPBIII, KOHCTPYKIIUS MEPEKPHITUN B KAMEHHBIX
3MAHUAX TaKKe TPeOOBalM MCMOIb30BAHUE JIEPEBA, UTO COXPAHSIIO €ro MOmyss-
pHU3aLMIo ellle 10aroe Bpems [4].

KameHHble KOHCTPYKIIMM B OCHOBHOM IMPUMEHSIIUCH B CTPOUTENLCTBE (PyH-
JJAMEHTOB M CTEH 3[aHUM, a TAKXE€ B BUJAE CBOMYATHIX MEPEKPBITUN HUKHUX
sraxed. CBoIUaThle KAMEHHBIE TIEPEKPBITHUS, BCIEICTBUE PA3BUTUA UHAYCTPUH
CTPOUTEIHCTBA, OBLIM BHITECHEHBI TIFIOCKUMU JEPEBIHHBIMU MEPEKPHITUSIMU.

B snemenTax 31aHuM, KOTOPBIE UCIIBITHIBAIIN OOJIBIME HATPY3KH, (DyHTIaMEHTHI
37IaHWM, TIOKOJIH, KOJIOHHBI U PA3INYHbIE TIEPEMBIUKH, TUOO TIOABEPTaATUCH ITOITOII-
JICHUSIM M M30BITOYHOM BIIare, MCIIOJIb30Bau Oelblii KameHb. [logbupancs oH 1o
CBOMCTBAM TBEPJOCTU. benblil KaMeHb TaKKe HaXOJWJI IPUMEHEHHE B OOJIUITOBKE
CT€H, 0COOEHHO MO/IBEPKEHHBIX XOJIOAHBIM, BIQKHBIM BETPAM.
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A BOT CTEHBI U3 KHUpIHYa, HA0OOPOT, CTAIM 3HAUYUTEJIBHO TOHBIIE U JIETye.
OTO MMeeT JBOMHBIE KOPHH, BO-IIEPBBIX, MOBIUI IIEPEXO] OT CBOAYATHIX KOH-
CTPYKLIMI MEPEKPBITUN K IUIOCKUM, a BO-BTOPBIX, 3HAYUTEIBHO BBIPOCIIO Kade-
CTBO CaAMOT0 KMPIIMYa ¥ COCIUHAIOLIETO pacTBOPA.

CrpemMuTenpHOE pa3BUTHE HAYKU CTPOUTEIBCTBA U HOBBIE BESHUS IPUBEIN
BO3BEACHUE 3JaHUN K XapaKTEPHOMY POCTY BBEPX, OTHOCUTEIBHOW MHOTO3TAXK-
HocTH. [locnennss tpers XVIII B. n Havano XIX B. mpuBenu K pacupoCTpaHEH-
HOMY HCIOJIb30BaHUIO KAMEHHBIX KOJIOHH, OPAEPHBIX IMOPTUKOB. KamMeHHbIE KO-
JIOHHBI YaCTO COOPY’KaJHCh U3 OENOro M3BECTHAKA WM Kupnuya. Ha 3Tux xo-
JIOHHAX OBLTU COCPEIOTOUYEHBI OTPOMHBIE HATPY3KH.

Cranu HaOuparh «IOMYJASPHOCTH» APMOKAMEHHBIE KOHCTPYKLHH, OHHU
HalUM 00JbIIOE IPUMEHEHUE NIPU BO3BEACHUU CTEH, KOJOHH M OalOuHBIX Iie-
PEKPBITUH, a TaK)Ke IPU OPOPMIIEHUH Ca/I0B U MAPKOBBIX 30H.

Puc. 1. Ilpumepvr apmorameHnnvix KOHCMPYKYULL

B nagane XIX B. 0CHOBHBIMU CTPOUTENBHBIMU MarepraiaMu B Poccnm Bee Takoke
OCTaBAINCh JEPEBO, IIMHSIHBIA KHUPIHAY, €CTECTBEHHBId KaMEHb, INECOK, W3BECTh
Y TUIIC, U3TOTOBIISIEMBIE U IPUMEHSIEMBIE B CTPOUTENBCTBE 1O npasuiiam X VIII B.

Ho xoHcTpykTHMBU3M TepBoi MonoBUHBI XIX B. mpoOyeT cOBEpIIEHHO HOBbBIE
CTPOMUTEIIbHBIE Marepuanbl. HaumHatoT BHEAPATH TAKHME MarepUallbl, KaK YyryH,
XKeJe30, OOMUIIOBOYHBIN Kuprmud. M3 COeNMHUTENFHBIX CMECEH IKCIIEPUMEHTHPY-
I0T C THUIPABINYECKUMH BSDKYIMMH, B OTJIMYME OT MHBIX IPUMEHSIEMBIX CMECEH,
BELIECTBA, KOTOPBIE BXOMWIM B HOBBIE COCTaBBbI, IIPH 3aTBEPACBAHUM MOIIM HA
OYEHb JIOJITOE BPEMs 3aILUIIATh COOPYKEHHE OT BJIary ¥ BIIAYKHOU CPEJIbI.

[IponcxomutT cmMeHa CBOAYATO-0AJOUYHOW KOHCTPYKTUBHOM CHCTEMBI >KMIJIBIX
3AaHui Ha 6ajouHyr0. B 3TOT nepuon BpeMeHU MOsSBUIIMCH NIEPBbIE BapUaHTHI He-
CYLIET0 KapKaca B 31aHWU U3 YyTYHHBIX KOJIOHH. DTO B MOCIEAYIOMIMX JIECATHTIE-
Tusix XIX B. KOpEHHBIM 00pa30M M3MEHUJIO BOBMOXKHOCTH KOHCTPYKTUBHOM apXH-
TEKTYpBI.

Vxe k cepenune XIX B. IpUBBIUHbBIE JEPEBIHHBIE (EPMbl CTAIU 3aMEHSTh
Ha OoJiee OJITOBEUHBIE Xkene3Hble pepmbl. [TonTonkHyna Kk 3ToMy elie u npoTH-
BOIIOJKapHAsi HAJEKHOCTb.
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Co3nanue CIOXKHBIX OOJNBIIEHPONIETHBIX KOHCTPYKIIUNA M3 HOBBIX MarephalioB
MPUBEJIO K HEOOXOTUMOCTH Pa3paOOTKU METOMIOB MX pacyera, MOSBICHUIO HOBOU
CHELUAIIBHOCTH B CTPOUTEIBLHOM IIPOEKTUPOBAHUH — HHKEHEPOB-KOHCTPYKTOPOB.

Bce HOBOBBEEHUSI B CTPOUTENIBHOW MHAYCTPUHM TOTO BPEMEHU, YCUICHUE
KUPIUYHOW KJIAJKH CTEH C UCIOJIb30BAHUEM apMUPYIOIINX 3JIEMEHTOB U3 KeJle-
3a, HOBBIE TTOKPBITHS U EPEKPBITHS, IO3BOJIMIIN B Pa3bl YBEIUYUTH BBICOTY 3/1a-
HUil. HekoTopsle KWible 34aHUsI MACCOBBIX TPAXKIAHCKUX 3aCTPOCK YKE UMEIH
YETBIPEX-, & TO U MATUITAXKHBIE COOPYkKEHUSI. V3 MPUUMHHO-CIIEICTBEHHBIX CBSI-
3€M POXKIAIOTCA BCE HOBBIE M HOBBIE HJEU U TEXHONPOPBIBBI. MHOr0O3TaXHOCTh
3aCTaBUJIa MEPECMOTPETh KOHCTPYKIIMU JIECTHUILL M JIECTHUYHBIX MPOJIETOB. Tak,
JIECTHUILIBI IO KUPIHAYHBIM CBOJaM, Ipucymme XIX B., TOCTENEHHO HAYMHAIOT
BO3BOAUTH 10 KOCOypaM U3 MeTajuia.

Bce mioTHee BXOAWI B ApXUTEKTYPHbBIE KOHCTPYKIIMH YyTryH. 13 nuroro uy-
Ir'YHAa M3TOTaBIMBAJIMCH KAK JIEKOPATUBHBIC 3JIEMEHTHI, TAK U HECYIIHE: HAIpU-
Mep, PELIETKA U KPOHIITEHHBI OaJKOHOB, HABECHhI HAJl BXOAAMH, OTPaKICHUS
KPBILI U OKOHHBIE pelmeTKU. [IoBceMecTHOEe BHEIPEHUE B CTPOUTEIIBHYIO ITPaK-
TUKY TOTO BPEMEHU METAINIMYECKUX KOHCTPYKIIMHA HEMUHYEMO IPHUBEIO K H3-
MEHEHHUIO BHEITHETO OOJIMKA 37]aHUH, U3MEHEHUIO apXUTEKTYphl (acaaoB U ap-
XUTEKTYPHO-XYJI0KECTBEHHOTO CTHUJISL B IIEJIOM.

Tak mouemy uyryn? Benp B oTiinuue OT keje3a, KOTOpOE XOpOoIIo padoTaer
Ha C)KaThe U pacTsHKEHHUE, Yyr'yH Oojiee XpYyNKUM Marepual, OH IJIOXO COIpo-
TUBJISIETCSL pacTsokeHuto. OTBET MPOCT, MPOCTOTa MPOU3BOJICTBA, OOraThie pe-
CYpCHI KeJie3a U, COOTBETCTBEHHO, IleHa. B Hauane XIX B. B Poccun takxe ObI-
JI0 OCBOEHO MPOU3BOICTBO 0COOOT0 YyryHa — KOBKOTO [5].

B nauane XIX B. B [lerepOypre BHEIPSIETCSI CTPOUTENHCTBO aPOYHBIX MOCTOB.
Onu npeactapsuii co00M KOHCTPYKITUU B BHJIE€ CIUIOIIHBIX CBOJIOB, CJIOKEHHBIX
U3 MyCTOTEIBIX YYTYHHBIX OJIOKOB, COSAMHEHHBIX MEXKIY CO00i OonTamu.

BonpuienponeTHbie YyryHHbIE KOHCTPYKIIMM CTaly MOMYJISPHBIMU, C TIOMO-
IIbI0 HUX OBLJIO COOPY)KEHO HE OJIHO apXUTEKTYPHOE MPOM3BEJICHHE HCKYCCTBA
[5]. Takoe MOKpHITHE U3 YYTYHHBIX KOHCTPYKIIUI OBLJIO MMPUMEHEHO B BO3BEIE-
HUM AsiekcanapuHckoro tearpa (1828—1832 rr.) B [letepOypre (puc. 2).

Puc. 2. Anexcanopunckuii meamp (1828—1832 ee.), e. Canxkm-Ilemepoype
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K xonmy XIX B. Poccus 3anmMalia nepBoe MECTO IO IPOU3BOJICTBY UyTI'yHA
B MHUpE.

Hauunas ¢ 30 rr. XIX B. Hauascs mpophIB OTEUECTBEHHBIX HM300PETEHUM.
DTO MO3BOJWIO YCOBEPIICHCTBOBATh MPOU3BOJICTBO IMPUMEHSEMBIX CTPOUTENb-
HBIX MaTepHayioB, HaIpuMmep, Kuprnuda. Ho MHOrMe mpoeKThl OCTalOBAIKNCH HE
BOIUIOIICHHBIMU B JKM3Hb. TeM He MeHee B caMOM Havaje XIX B. apXuUTEKTOp
H. A. JIsBOB pa3paboTan W NPUMEHWI TEXHOJOTHUIO MOJYUYECHUS! «KAMEHHOIO
KapTOHa» C LIEJIbIO UCIIOIb30BAHUS €TI0 B KPOBEJIBHOM JIETIE.

B 1839 . 1. B. IOHnkep ocHoBan B IleTtepOypre 3aBoj M0 MPOU3BOACTBY PO-
MaHLIEMEHTA U3 MPUBO3HOIO aHITIMHCKOrO ChIpbs. 3areMm, B 1848 r. mocnenosaiio
otkpeiTue 3aBoaa U. E. Pomre, Haxomsimerocs B 25 km ot [lerepOypra. On oOpen
CBOIO MOMYJISIPHOCTH Oyarogaps ¢acoBKE POMAHIIEMEHTa B MEIIKU MO IIECTh
MyA0B, YTO OOECIHEYMBAIO YIOOCTBO B TPAHCHOPTUPOBKE U HMCIOJIb30BAHUU
B CTPOUTEIBHBIX paboTax.

[ToaBon UTOT IO PA3BUTHIO APXUTEKTYPHBIX KOHCTPYKUIHUM U MPUMEHEHUIO
CTpPOMTENBHBIX MaTepualioB B Poccuu XIX B., HaJlo OTMETUTD OecIpelie/ICHTHBIC
o MacirabaM padoThl MO MEPEIUIAHUPOBKE, PEKOHCTPYKIIUU U HOBOMY CTPOM-
TEJIbCTBY TOPOJIOB C BHEAPEHUEM YCOBEPUIEHCTBOBAHHBIX CTPOUTEIBbHBIX MaTe-
pPHAJIOB U KOHCTPYKLUU.
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VIK 69.059.4

BAPUAHTHOE ITPOEKTUPOBAHME IIJIMT IIEPEKPBITUSA
MHOTI'O3TAKHOI'O AAMUHUCTPATUBHOI'O 3JAHUSA
N3 MOHOJIMTHOI'O KEJIEBOBETOHA

M. K. Muwuues
Acmpaxanckuti 20cy0apcmeeH bl
apxumeKmypHo-cmpouUmebHulll YHUGEPCUMEem
(2. Acmpaxans, Poccus)

BoinonHeHo cpaBHEHHE pacxoja OeToHa U CTalIU MPU NPOEKTUPOBAHUU IUIUT NEPEKPHI-
TS MHOTO3Ta)XXHOTO aJMMHUCTPATUBHOIO 3/aHHS U3 MOHOJMTHOIO >KeJIe300€TOHa JJid
CIUIOIIHOTO MOHOJIUTHOTO 0€30aJI0UHOTO MEePEKPHITHS, CILIONIHOTO MOHOJIUTHOTO 0aJ04HOro
MEPEKPBITHS, CITIOUTHOTO MOHOJIMTHOTO MEPEKPBITUS C MyCTOTOOOpa30BaTEISIMHU.

Knroueswle cnosa: aomunucmpamuenoe 30anue, nepekpvimue, nycmomooopazosame’u.

A comparison of the consumption of concrete and steel in the design of the floor slabs of
a multi-storey administrative building made of monolithic reinforced concrete for a solid
monolithic girderless floor; solid monolithic girder floor; solid monolithic floor with voids.
Keywords: administrative building, ceiling, void formers.

B pabote npousBeneHo cpaBHEHHE pacxoia OeTOHa U CTalv MPHU MPOEKTHPO-
BaHUM IUTUT MEPEKPHITHS 1 6-3TAXKHOTO aIMUHUCTPATUBHOTO 31aHUSI U3 MOHOJIMTHO-
IO KeJIe300€TOHA [T CIUIOLITHOTO MOHOJIMTHOTO 0e30a10uHoro nepekpbitis 300 Mmm
BBICOTOM; CIUJIOIIIHOTO MOHOJUTHOTr00anouyHoro nepekpbitusi 200 MM BBICOTOM
u Oankamu cedenneM 600 X 300 MM 1O KOJOHHAM; CIIJIOIITHOIO MOHOJHUTHOTO
nepekpoitus 350 MM BBICOTOM € IycTOTOOOpa3oBareasiMu. KOHCTpyKTUBHAS CH-
crema 16-3Ta)KHOro aAMUHUCTPATUBHOTO 3/1aHUs KAPKACHO-CTBOJIbHAS, B LIEHTPE
371aHUSI — MOHOJIMTHOE SIIPO JKECTKOCTH M3 JIECTHUYHO-TU(TOBBIX Y3JIOB, KO-
JIOHHBI PACIIOJIOKEHBI IO IEPUMETPY 3AAHUSL.

XecTkoCcTh 3AaHMS OCYLIECTBISIETCS 3a CYET COBMECTHOM pabOThl CTEH
CTBOJIA, KOJIOHH U MOHOJIMTHO CBSI3aHHBIX C HUMM JUCKOB nepekpbiTuii. OyHaa-
MEHT HECYIIUX KOHCTPYKUHUA KOMOMHUPOBAHHBIN CBATHO-TUTUTHBIM.

Pacuer u npoekTupoBaHue NEPEKPHITUN NMPOBEACHO HA OCHOBE JAaHHBIX, IO-
JIy4EHHBIX B XOJI€ pacyeTa METOJ0M KOHEYHBIX JIEMEHTOB B IIporpamme «JIupa»
nporpamMmmHoro komruiekca «Jlupa CAIIP». Ilocne monydeHusi BceX Harpy3ok
JanbHenIIee MPOSKTUPOBaHKUE MPOAOIKaeTcsl B mporpamme «Candup.

B xone BapraHTHOTO MPOEKTHUPOBAHUS OBUIO MPOU3BEACHO CPaBHEHHE TPEX
BAapUAHTOB BO3BEJECHUSI MOHOJUTHOIO NEPEKPBITHUSA:

1) cinomiHoe MOHOIUTHOE nepekpbiTie 300 MM BBICOTOM;

2) CIUIONIHOE MOHOJIUTHOE nepekpbiTie 200 MM BBICOTOM ¢ Oankamu cede-
HueMm 600 x 300 MM MO KOJIOHHAM;

3) crutontHOE MOHOJMUTHOE TepekphITHe 350 MM BBICOTOM C ITyCTOTOOOPa30-
BaTEIISAMH.
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Puc. 1. [Inan munoeozo smaoica

JIns Bcex BapuMaHTOB 3a/laHbl OAMHAKOBBIE MaTepHalbl: apMaTypa Kiacca
A400 u 6eton mapku B20.

PaccmarpuBaercs mmra nepekpoITus 15-ro staxa.

JI7st cpaBHEHMSI MaKCUMAaJIbHBIX JIOKAJIbHBIX BEPTUKAIBHBIX (0€3 yuera oca-
KH) TIEPEMEIICHUM UCIIONIb3yeM codeTaHue Harpy3ok «IlocTosiHHbIE Harpy3ku +
Bpemennbie Harpy3ku Ha mATb. J[Jisl cpaBHEHHS MaKCMMAJIbHBIX IepeMelte-
HUM ucCnoib3yeM codertaHue Harpy3ok «0.9*IlocrositHHble Harpysku +
1.4*BetpoBbie (BKIIIOYas MyIbCAIMOHHYIO) + CEMCMHUYECKYIO», TIIe BETpOBas M
ceficMuyuecKkasl Harpy3Kd MPHIOXKeHbI 1o yriioM 90 rpagaycoB k ocu X, T. €. 1O
CaMbIM HEOJIArONPUSTHBIM YIJIOM.

Pezynomamul pacuema no 1 eapuanmy
(cnrownoe mononumuoe nepexpvimue 300 mm evicomoti)

Bepxnssa apmarypa:

OcnoBHas — d12 ¢ marom 200 MM,

JonoautesHas — d16 ¢ marom 200 B PUONIOPHBIX yYacTKaX KOJIOHH B OCSIX 1,
2,14, 15 mo ocsm X u Y, a taxske d25 mrarom 200 Baons oceii 3 u 13 (BIojb CTEH)
B ocsax b-B no ocu X u Bnoss oceli b u ] (Baonb cren) B ocsix 3 1 13 Bromis ocu Y.

Hwxwusas apmarypa:

OcHoBHas — 110 06ouM ocsim d12 ¢ trarom 200 M.

JlonosauTtesHas mo ocu X — d16 ¢ marom 200 mornepek oceit A, b, /1, E mexay
ocsaMu 1-2 u 14-15 u B IpuOTIOPHBIX yYacTKax KOJIOHH B ocsix b-2, /1-2, b-14, /1-14.
JomnomuutensHast o ocu Y —d16 ¢ mmarom 200 Brois oceii A u E B ocsix 3-13.

Pezynemamul pacuema no 2 eapuanmy (cniowinoe MOHOIUMHOE NEPEKPbimue
200 mm svicomoti ¢ barkamu ceweruem 600 x 300 mm no xonoHHam)

JIJ1st pacCMOTpEHHMsI TAaHHOTO BapraHTa MPOU3BEIeM PACKIIAIKy OaJoK:

e Bronb ocei Au E c 1 1o 15 ocn, T. €. mo Bcel JyIuHE 3/1aHNS,
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e BjoJb oceli 1, 2, 14, 15 ¢ A no E, T. e. o Bceil mupuHe 30aHus;

e Baoib oceii b u [l B ocax 1-2 u 14-15;

Taxxe BBeneM yrouneHue, 9To 200 MM OT BBICOTHI CEUCHHS OAIOK HAXOMSAT-
Csl B TEJIE IUTUTHI IEPEKPHITHS.

Bepxnss apmarypa:

OcHoBHast — 10 06ouM ocsam d12 ¢ marom 200 mm.

JonomaurensHas — d16 ¢ marom 200 B IPHOMOPHBIX ydacTKaX KOJIOHH B OCSX 1,
2,14, 15 mo ocsim X u Y, a taroke d20 marom 200 Bronb oceti 3 u 13 (B1oab CTCH)
B ocsax b-B o ocu X u Bnons oceti b u [ (Baonb cren) B ocsix 3 1 13 Bross ocu Y.

Hwxnsa apmarypa:

OcnosHast — d12 ¢ marom 200 MM 110 000UM OCSIM.

Peszynomamot pacuema no 3 eapuanmy (MoHOIUMHOE nNepeKpblmue
gbicomoti 350 Mm ¢ npumeneHuem nycmomoobpazosameseli)

[TpuarMaeM mycToTooOpa3zoBatenu Mapku Cobiax BBHIy IIMPOKOTO MO-
JIETLHOTO Psifia U OJIPOOHOTO OMUCAHUS CBOMCTB U TEXHOJOTUM TPUMEHEHHS.

TexHOIOT U TIOJTyYCHHUS MTyCTOTHBIX ILJINT, IpEIIOKEHHAS
HeinzeCobiaxInternational GmbH, ocHoBaHa Ha UCKJIIOYEHUU OETOHA U3 «HEpa-
OoTaroIel» HEHTPaIbHOM YaCTH TUIMTHI IEPEKPBITHSI. ITO OCYLIECTBISAETCA MO-
CPEICTBOM pa3MEIICHUS IUIACTUKOBBIX ITYyCTOTOOOpa3zoBareiel CreruaibHOM
(GhOopMBI BHYTPH 3aJTUBAEMOM TUIUTHI.

Puc. 2. Yempoiicmeo nycmomuot niumul nepexpolmuist

st 3apanus myctoT B [IK «JIupa CAIIP» Oynem ucrmonib3oBaTh CTaHIapT-
HYIO TUTUTY ToimuHOM 350 MM, HO CHU3UM ee coOCTBeHHBIN Bec Ha 34 % B co-
OTBETCTBUH ¢ Tadbauiei 1.

Bepxuss apmarypa:

OcHoBHast — 10 00oum ocsim d12 ¢ marom 200 M.

JonomaurensHas 1o ocu X — 020 ¢ marom 200 Bross oceid 3 1 13 (BIoib CTEH)
B ocsix b-B, d16 B mpronopHbIX yuacTkax KOJIOHH B ocsx A-1, A-15, E-1, E-15.

JononuutenbHas mo ocu Y — d20 ¢ marom 200 Broas oceit b u [ (Bmosb
cteH) B ocsix 3-13, d16 ¢ marom 200 B IpHOMOPHBIX ydacTKaxX KOJOHH B 0CsAX b
u/Jl (1,2, 14, 15).

Hwxwusas apmarypa:

OcuoBnas — d12 ¢ marom 200 MM,

JononaurtenbHas mo ocu X — d16 ¢ marom 200 B MPHOMOPHBIX Y4acTKaxX
Bocsax bu /[ (2, 14).
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JlononuutenbHas 1o ocu Y — d16 ¢ marom 200 B IPHOMOPHBIX y4acTKax
B ocsax A u E (3-13).

Tab6nuia 1
XapakTepuCTHKH IycToTo0Opa3oBareeii Cobiax
Kapxacnbiit mogynb COBIAX® | cesm_| S-100 | S-120 | S-140 | S-160 | S-180 | S-200 | 5-220
OpHUEHTHPOBOUHAN TONUMHA NAKTLI™ | [MM] 200 225 250 275 300 325 350
*onpeaenseTca CornacHo pacyeTaM NpoexTa
Boicota nycroToobpasosarens | [mm] 100 120 140 160 180 200 220
BbicOTa KapKkacHOro Moayna | [Mm] 110 130 150 170 190 210 230

7 nyctoToobpasosatener Ha KapkacHbiit Mogyns COBIAX
lopHM30HTaNbHLIN AMamMeTp nycTotoobpa3osarens - 315MM
fAnuna kapkactoro moayna COBIAX — 2500mm

SKBWBANeHTHaA NNowaab

2
Ha 1 KapKACHBIA MOAYIb [K.M.] Mfkm | 0,86 0,86 0,86 0,86 0,86 0,86 0,86

MHHMMaNbHbLIE 3HAYEHUA:

Paccrosnme Mexay | 1, 35 35 35 35 35 35 35
rpaHamMu NycroToobpasosareneit

Paccrosnue Mexay
0CAMM NycToTooOpazoBaTenei

[mmM] 350 350 350 350 350 350 350

BurecHaembiii 06bEM

Ha 1 M2 nnowanu Cobiax m/m> | 0,0653 | 0,0755 | 0,0875 | 0,0942 | 0,1028 | 0,1118 | 0,1208

Mycroroobpasoearenen Cobiax

2
ko 1 M2 nowanm nepexpurrvn | A/ | 816 | 816 | 816 | 816 | 816 | 816 | 816

CHM¥XEeHHe MacChl KOHCTPYKUMK

2
va 1w nnowamn Cobiax | KM | 163 | 189 | 214 | 2% | 257 | 29 | 302

Hmozu cpasnenus 6apuanmuo2o npoexmupoeanus
[lo pe3ynbTaram pacyeToB COCTAaBUM CBOJHYIO TaOJMIy pacxoja MaTepua-
JIOB Ha YCTPOMCTBO MEPEKPBITHS OJHOTO 3TaXka.
TaOmuma 2
CBoaHasi Ta0iiMua pacxofa MaTepuaJioB

Bapuant BricoTa nepekpsiTus Pacxon 6eToHa, M° Pacxon apmarypsl, Kr
1 300 MM 282 23 577
2 200 MM + 400 mm (Gankm) 209 23110
3 350 MM 220 20 337

Ha ocHOBe MOTy4YeHHBIX IaHHBIX, @ TAKXKE JTOTMOJHUTEILHOTO aHATN3a MOXKHO
CIIENATh CJIETYIOIINAE BBIBOJBI.

BapuanTt 1 co cruiomnbiM nepekpbitieM 300 MM BBICOTOM MPOUTPHIBAET IO
BCEM IapaMeTpaM PeCypCOEMKOCTH, €IUHCTBEHHBIE €r0 MPEeUMyIlecTBa — 0osee
[IpOCTasi TEXHOJIOTHS BO3BEICHHSI I MUHUMAJIbHAs CIOKHOCTh pacyeTa, B OTJIH-
YHUe OT OCTAJbHBIX ABYX BapUaHTOB.

Bapuanrt 2 co cromHsiM niepekpbiTieM 200 MM BBICOTOM U OallkaMu CE€UeHU-
em 600 x 300 MM KCHONB3yeT MEHbIIIe OETOHA U apMaTypbl, YeM BapHaHT 1, mpu
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CXOXKHUX KECTKOCTHBIX XapaKTEPUCTHKAX, & TAKKE CO31AaET MEHBIIYI0 HATPY3KY
Ha KOJIOHHBI U (PyHIAMEHT 3a CUET 3HAUUTEILHOTO CHIKEHHUS BeCa KOHCTPYKIIMH.

BapuanT 3 co cruomnsiM niepekpbiTieM 350 MM BBICOTOM U ITyCTOTOOOpa3oBa-
TEeNIMU TpeOyeT OOJIbIIEr0 pacxoia OETOHA, YUEM BapUaHT 2, HO MEHBILIETO Pacxoaa
apMmarypel. Kpome T0ro, B oONIM4Me OT NPEAbIAYLIIMX BapUaHTOB, UTOTOBasl KOH-
CTPYKLUS MOJTydaeTcsi OoJiee JKECTKOM M0 BCEM HalpaBieHusIM. M3 MUHYCOB CTOUT
OTMETHUTH OTHOCUTEIIBHO HOBYIO TEXHOJIOTHIO, Y KOTOPOW IrOpa30 MEHbIIE IpUMe-
POB pacueTa 1 peanu3aluy, Y4eM Y TPaIULIUOHHBIX BAPUAHTOB.

Ha ocHOBe TaHHBIX, IPUBEIEHHBIX BBIIIE, ObLIO MPUHSITO PELIEHHE UCTONIb30-
BaTh CIUIONIHOE TIepeKpbITHE 350 MM BBICOTOM C ITyCTOTOOOPA30BaTEIISIMU.

Cnucok Jureparypsbl
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Il UsxeHepHO-CTpOUTENbHBIN BecTHUK [Ipukacus. — 2016. — Ne 1-2 (15-16). — C. 15-20.

VK 624.036.3:621.87

IMPOEKTUPOBAHUE BBICOTHOI'O 3IAHUSA
CIIUPAJIBHOU ®OPMBI

O. b. 3asvanosa, /I. A. Heoenvko
Acmpaxanckuti 20cy0apcmeeHHblil
apxumeKmypHo-cmpoume/ibHulll YHUGEPCUmem
(2. Acmpaxans, Poccus)

HebockpeObl caMbIX HEBEPOSTHBIX CHIYITOB yXK€ CTald HOPMON B COBPEMEHHOH apXu-
TekTtype. OHa U3 caMbIX 3aBOPAKUBAIOLINX (OPM — 3aKpyueHHasi — MOSBUIIACh B KOHCTPYHU-
pOBaHMM 37JaHMM OTHOCHTEIBHO HENaBHO: «IepBorpoxonuem» crana OamHs TowerTorso
B Manbme, CIpOEKTHPOBAaHHAs U BOILIONIEHHAS B )KM3Hb UCIIAHCKUM apXUTEKTOpoM CaHThATO
Kanarpasoii B 2005 1. [Tocne 3Toro no BceMy Mupy cTajau BO3BOAUTH COOPYKEHUS TaKOM He-
00bIyHOM (hopMBbI. B Hareil cTpaHe HIMPOKO U3BECTHHI TaKUE IIEAEBPHI, Kak OariHs «IBOIIO-
us» U «Jlaxra-entpy. JlaHHBINA TPOEKT OB BIOXHOBIIEH Pab0OTONM KUTAHCKUX apXUTEKTOPOB
Jlo XKomuns, JIu Ans u JIu Csoun, OCHOBHBIE apXUTEKTYpHbIE pelIeHUs] ObUIH MO03aUMCTBO-
BaHbl IMEHHO U3 UX MPOEKTA AUCIIETYEPCKOTO EHTPA AEKTPOCHAOKEHHUS B I. XyHUXKOY.

Kntrouegwle cnosa: nebockpeob, avicomuoe 30anue CRUPAIbHOU opMbl, BbICOMHOE 30aHUe
3aKpyUeHHOU POopMbL.

Skyscrapers of the most incredible silhouettes have already become the norm in modern ar-
chitecture. One of the most fascinating forms - twisted, appeared in the construction of buildings
relatively recently — the "pioneer” was the Tower Torso tower in Malmo, designed and imple-
mented by the Spanish architect Santiago Calatrava in 2005. After that, structures of such an unu-
sual shape began to be erected all over the world. Such masterpieces as the Evolution Tower and
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the Lakhta Center are widely known in our country. This project was inspired by the work of the
Chinese architects of the Changyang or Sochi Lodge, the main architectural solutions were bor-
rowed from their project of the dispatching center for power supply in Huizhou.

Keywords: skyscrapers, a spiral-shaped high-rise building, a high-rise building with
a twisted shape.

[IpoexTupyemoe 3rmaHue NpencTaBisier u3 ceds OaiiHio BbicoTOM 156 M, OHO
HacuuTbiBaeT 40 staxkeit. [leppie 10 3Taxkeit 0Opa3yroT CTHIIOOATHYIO YacCTh, 3TO
3Ta@XU OOIECTBEHHOTo HasHaueHus. Kak BUAHO, B TUIaHE 3TaXU Kpyrible. Beiie-
JeXalme 3TaXu — Kuible. FIMeloT crnokHyto B TuiaHe (opmy, OIHU3KYIO K KPECTY.
Brictynaromast yacte epeKkpbITHA UMEET JIHHY 8,8 M B Hanbomnee yaaieHHOH ToY-
Ke. 3aKpyurBaHHUE 3/1aHHUsI 00ECIICYMBACTCS MyTEM MOBOPOTA MEPEKPHITUS KaXKIOTO
ATaka Ha 12 rpaaycoB OTHOCUTEIHHO HIKEIICKAILIET0, TAKUM 00pa3oM, MOCIETHUIM
ATaK MOBEPHYT Ha 348 rpaycoB OTHOCUTENBHO 11-10 ATaxka.

Puc. 1. ITnan smasca cmunobamuoil uacmu

Ha ocnoBanuu unmetorneiics apxutektypsl B [IK SCAD Obita moctpoeHa Ko-
HEYHO-’JIEMEHTHAsT MOJENb JaHHOro 3haHus. Pacuer Benca comtacHo CII
267.1325800.2016 «3nanus 1 KOMIUIEKCHI BBICOTHBIE. [[paBuia npoekTupoBaHUsD) C
YYETOM KIIMMAaTU4eCKUX U T€OJIOTUYECKHUX YCIOBUM I. MOCKBBL. C KOHCTPYKTUBHOM
TOYKH 3pEHUSI 3[IaHie TPEACTaBISIET COOOM KapKacHO-CTBOJIBHYIO cucTemy. Hapyxk-
HBI TUMETP CTBOJIA cOCTaBisieT 15,4 M, TomumHa nonepeyHoro ceueHust 600 mm.

259



OCHOBHBIMH HECYIIIMMH IEMEHTAMH 3[IAHHS TAKOKE SBIISTFOTCS KOJIOHHBI U PUTEITH.
Komnonnbr 00pa3yroT Ba KOJbIla — BHEITHEE W BHYTPEHHEE, KaKI0€ KOJIBII0 HACUH-
ThiBaeT 30 KOJIOHH C PaBHBIMH PACCTOSIHUSIMHU APYT OT ApPyra, T. €. KOKIBbIH ITax
CTUJI00ATHOM YacTH 3/1aHus HacuuThiBaeT 60 KoJIoHH. B pesynbrare pacuera KoJOH-
HbI TIPUHSTHI TPYOOOSTOHHBIMU C TOJNIIMHON CTEHKH CTalibHOM TpyObl 10 mm. Pac-
yer BbinonHeH cortacHo CII 266.1325800.2016 «KoncTpykimu cranexene3o0e-
ToHHbIE. [IpaBrna npoekTrpoBaHus». KoloHHBI BHYTPEHHETO KOJblIA MPUHATHI Ce-
yeHreM 820 MM, KOJIOHHBI BHEIIIHETO KoJiblia — quamerpoM 530 mm. B cBoro oue-
peb, KOJIOHHBI BHYTPEHHETO KOJBIIA CBS3aHBI MEXKAY CO00W puresiMu. Purermm
MIPUHSATHI CTaJICOCTOHHBIMUA HEPa3pEe3HBIMU C KECTKOW apMaTypoi B BUJC JIByTaBpa.
Ceuenue puresst 400 x 700 mMm. KoHCTpyKTHUBHAST cXeMa JKUJIBIX ITAKEH HECKOJIBKO
omm4aeTcs. BHyTpeHHee KoJIbllo KOJIOHH M CTBOJI HE TIOHECn u3MeHeHui. Komue-
CTBO KOJIOHH BO BHEIITHEM KOJIbIIE COKPATUiIoch /10 14 Ha sTaxk. KolloOHHBI BHEIIHETO
KOJIbIIa COCMHEHBI CTaeO0eTOHHBIMU puressiMu ceueHuem 400 x 700 M.

Puc. 2. [Tnan munosoco smaosica Puc. 3. Obwuii 6uo
nPOeKmupyemo2o
30anUsl

KoncTpykiusi BeICTynaromed 4acTu dTaka yCTpO€Ha TakuM 00pa3oMm, 4To
OJIHA U3 KOJIOHH KaXKJOTO <JICTIECTKA» OMUPAETCS JUIIL Ha KOHCOJBHBIC OaKu
HIDKenexamero staxa (puc. 4). Ilpunstoe perieHrue MO3BOJIUIO COXPAHATH
BHEIIHEE KOJIBLO KOJIOHH IO BCEW BBICOTE 3[aHMS, HECMOTPSI HA MOBOPOT 3Ta-
’K€M OTHOCHUTEJILHO CTBOJA.
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Puc. 6. Ilepsvie mpu gpopmsi konedbaruii

Taxxe paccMmarpuBasiach MHasg KOHCTPYKTHBHas cxema. IIpennonaranock moi-
HO€ OTCYTCTBHE KaKUX-TMOO KOJIOHH B <JICMIECTKAaX» TUIIOBOTO 3Taxa. [lepexpbiTe
OIUPAJIOCH JIMIIb Ha KOHCOJIbHBIE OAJIKH, KECTKO 3aIlleMJIEHHbIE B CTBOJIE 3/IaHUS
Y ONUPAIOIIMECS HA KOJIOHHBI BHYTPEHHETO Kojiblla. Pacuer mokasai, 4To Makcu-
MAaJIbHBIN MTPOTUO OAJIOK B 3TOM citydae cocTaBil 114,63 MM, 4TO MPEBBICKIIO MaK-
CHUMAJILHO JIOMYCTHMBIN TIPOTU0 B KOHCOJILHBIX OaJTkaxX JTMHOM 8,8 M, KOTOPBIH, CO-
miacHo CIT20.13330.2016 «Harpy3ku 1 BO3IE€HCTBUS, COCTABIISIET 88 MM.

AHaJIN3 OKOHYATEJIbHOW MOJENH MOKa3aj, YTO MPH TEX K€ Harpy3Kax Mak-
CUMajbHble TPOrHMObl B Oajgkax HE NPEBBINAIOT TOMYCTUMBIX 3HAYCHHMA
¥ YMEHBIIIUIIUCH TTOYTH B J[Ba pasa (puc. 5).

bein mpousBeneH pacdyeT Ha JMHAMHYECKUE HArpy3KH, y4TeHa MyJbcalus
BeTpa. BeinmonHen mopanbHblil ananui. IlepBbie nBe Qopmbl KoneOaHUN OBLIH
CTPOTO TOCTYIAaTEIbHBIMHM, TOJBKO TpeThsd ¢opMa oKazajgach KpyTHJIHHOM
(puc. 6). Pe3ynbrarhl pacuera MOATBEPAWIN, YTO 3AaHUE 00JIaJaeT 10CTaTOYHOM
YKECTKOCTBIO U YCTOMYUBOCTHIO.
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VYIK 697.148

OIIPEAEJIEHUE SJHEPT OO®P®EKTUBHOCTHU
24-9TAXKHOI'O KAPKACHO-CTEHOBOT'O MOHOJIMTHOI'O
AKNJIOT'O AOMA, PACHIOJIO)KEHHOTI'O BI'. EKATEPUHBYPI'E

O. A. Pa3zunkoea, E. I'. Hukumuna
Acmpaxanckuti 20cyoapcmeeHtblil
aApXUMeKmypHO-CMPOUMENbHbLLU YHUBEPCUM e
(2. Acmpaxanw, Poccus)

B nmanHOW crarbe paccMmarpuBaeTCs BOMPOC 3HEProddGeKTUBHOCTH 3naHwid. LleHb
Ha PHEPropecypchl B MOCJIEAHEE BPEMs TOBBIIIAOTCS, BCICACTBUE 3TOTO HAOIIONACTCS CIIPOC
Ha CTPOUTEIILCTBO MPOCTOPHOTO M KOM(OPTHOTO KHJIbsi C MUHUMAIBHBIMH 3aTpaTaMu Ha €ro
COJZIEpYKAHUE U IKCILTYaTAIIHUIO.

Knrwouesvie cnosa: suepeosgpexmusnocmns, payuonaivhoe nompedieHue, sHepeopecyp-
Cbl, «MEenvllly YyepoakK, Mmeniou3oNAYUsa, MOHOIUMHDBIU HCUTOU OOM, MEeNni08ds dHepeus, men-
Jlonomepu 30aHuslL.

This article discusses the issue of energy efficiency of buildings. Energy prices have been
rising recently, as a result, there is a demand for the construction of spacious and comfortable
housing with minimal costs for its maintenance and operation.

Keywords: energy efficiency, rational consumption, energy resources,"warm' attic, ther-
mal insulation, monolithic residential building, thermal energy, heat loss of the building.

Kax wu3BectHO, 3HEpProadhHeKTUBHOCTH — 3TO pPAIMOHAIBLHOE MOTpeOIeHUE
YHEPropecypcoB, KOTOPOE 3aKJIFOUAETCS B HAMMEHBIIMX PAaCXOlax IHEPTUU IS
HHEPreTUYECKOro 00ecreuyeHus 3qaHmsl.

OcHOBHBIE MPUHITUIIBI SHEPTOdhHEKTUBHOCTH 3AaHUs: TpocTas Gopma 31a-
HUS B LEJIOM M €ro KpPOBJIM, OPUEHTALMS 3/IaHMs Ha IOKHOE HaIpaBlICHHE, He-
OoJbIIAs TUIOIIAb OCTEKJIEHUS, MPUMEHEHHE MOIIHOTO CJOS TEIUIOU3OMSLUY;
OTCYTCTBHE TEMIIEPATYPHBIX MOCTHUKOB U T. 1. [1].

Onpenenym ynenbHbIN pacxo]l TEIVIOBOM SHEPTUU HA OTOIUICHUE 24-3Ta)KHOTO
OAHOCEKIIMOHHOTO 5KHUJIOT0 JIoMa OALIEHHOTO TUIIA, IPUBEIEHHOTO Ha PUCYHKE 1.

Mecto cTtpoutenscTtBa 00bekTa — I. ExarepunOypr. Ero kimmarndeckuii
paiioH — IB; 30Ha BIaXHOCTU — CyXasi; BIAXXHOCTHBIN PEXUM IOMELICHUS —
HOPMAaJIbHBIN; YCIOBUS SKCILTyaTallMU OTPaKIAr0IINX KOHCTPYKIUW — b.

[TpoaoMmKUTENBHOCT OTONUTENBHOIO NEPHOAA B JTaHHOM pPailOHE CTPOH-
TENBCTBA Zht = 221 cyT. CpeaHss TeMiieparypa OTONUTENBHOTO neproaa ty = -5,4 °C.
TemmnepaTypa BHYTpEHHEro Bo3ayxa nomemeHuit tiy = +20 °C. Temmneparypa
XOJOAHOW TMSITUAHEBKA HAPYKHOTO BO3ayXa teq= -32 °C. MakcumanbHas
U3 CPEIHUX CKOpOCTel BeTpa 1o pyMOy 3a stHBaph v =4 m/c.

JlanHoe 31aHue 000pYIOBAHO «TEIUILIMY» YEPAAKOM M TEXHHUUYECKUM IOJBAJIOM.
Temmneparypa BHyTPEHHETO BO3AyXa B TEXHUYECKOM MoaBatie tiny = +2 °C. B terom
yeplake pa3MelleHa BEpXHssl pa3BoIKa TPyO CHCTEMbl OTOIUICHHMS M PACUETHON
Temneparypoi TerutoHocurens +95 °C. Jlnmuna tpy6 otoruierust 170,4 M @ 50 mm.
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Puc. 1. 24-smadicHvlil KapkacHo-cmeHo80U MOHOIUMHDBLL HCULOU OOM,
pacnonooicennwlil 8 2. Examepunbypee

BricoTa 3qaHus OT ypOBHS 10J1a MEPBOTO 3TaXka 0 BepXa BBITSKHOMN MIAXThI
H = 73,9 M. Bricora sTaxxa — 3 M.

Jlns ompeneneHus SHEProd(PPEKTUBHOCTH BBINOJHUM pacdeT IUIOMAIN
OTpaXKJAOIINX KOHCTPYKIIMM HA OCHOBE IUIaHA TUIMOBOTO 3Taxa 24-3TaKHOTO
KapKacHO-CTEHOBOTO MOHOJIUTHOTO YKUJIOTO JI0Ma.

OO1mas mwIoaas noja 3aaHus coctasiser: A= 21 010,43 m°.

Kunas miomaas KBapTup, BKItodas KyxHio: Aj= 10 442,69 M2,

[Tnomaner mepekprITHs Ha/l TEXHUYECKUM TOJIBAIIOM Ay, UepAAYHOTO Mepe-
KpBITUS Agf M MOKPBITUS HAJA YepAakoM Ag.c paBHBI MEX1y COOOW M COCTaBIIs-
10T: Ape= Ags= Age= 819,55 M2,

KonmnuecTBo GajKOHHBIX JABEpE M OKOHHBIX 3alOJIHEHWM Ha ATa)Ke MpHBE-
JIEHBI B TaOIHIE 2.

OOmuii oTarMBaeMbIii 00beM 3aauus: Vi, =31:31-3:24 =69 192 m®,
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Ha Bropom sTane Mbl paccunThiBa€M IrpagyCco-CyTKH OTONUTEIBHOTO HNEPHO-

Ja ISl OTPaXKIArOIINX KOHCTPYKIUH (Tadu. 1).
Tabnmuna 1
HanmeHnoBaHue KOHCTPYKIHA t%nt = +2°C t9int = +15°C tin= +20°C

Hapy»xHble cTeHBI 1 YyepadHoe B B 5 613,4 °C-cy.
MIEPEKPHITHE
[okpbITHE U HApYKHBIE CTEHBI
yepaaka
[TepekppITHE HaJl TEXHUYECKUM
TIOJIBAJIOM

— 4508,4 °C-cyT. —

16354 °Ccyr. - -

OmnpenenseM TpeOyeMble 3HaUE€HUS CONMPOTHUBIICHUHN TEIUIONEpEaaye Orpax-
JAIOIINX KOHCTPYKLMH B 3aBUCUMOCTH OT COOTBETCTBYIOIIMX 3HAUEHUH Tpady-
CO-CYTOK OTOIHUTEIBLHOTO NePUOa U KOIP(HULIHUEHTOB «o» U «by:

e HapyKHBIE CTEHBI 31aHus: Ro™= 3,36 (m? -°C)/Br;

e uepnaunoe nepekpuitue: R’ = 0,46 (m? -°C)/Bt; n = 0,091;

e HapyKHBIE CTEHBI uepaaka: Ro%"= 2,98 (m? -°C)/Br;

® TOKPBITUE HAJl TETUIBIM YEPIAKOM: Rf “=0,54 (M?°C)/BT;

e TIepeKphITHE HaJl TEXHUUECKUM noasaioM: Ro™ = 0,92 (m? -°C)/Bt, n= 0,35;

e OKOHHEIE 3aIOJIHEHUs ¥ OankoHHbIe ABepu: Re" = 0,55 m? -°C/Br [3].

Jlanee paccUMTBIBA€M pacXOj TEIUIOBOW 3HEPrMM Ha OTOIUICHUE 3/IaHMS
B TEUCHHE OTONMUTEIBHOIO IMEPHOAA, C YYETOM TEIUIONOTEPh 3[aHUs 4epes
HapYXHbIE OIPAXKIEHUS, OBITOBBIX TEIJIONOCTYIUICHHMS, TEIUIONOCTYIJICHUHN Ye-
pe3 OKHA U OAJKOHHBIE ABEPU OT COTHEYHOM pagualuu.

PaccuuthiBaeM npuBeneHHbIH KOA((OUIMEHT Temonepeaayd Hapy>KHbIX
orpaxxiaromux KoHcTpykuuii 3aanus Kn'", Br/(m? -°C) u ycinoBHbIN k03¢ duiu-
€HT TeIUIONepelaul, YYWUTHIBAIOIIMNA TEIJIONOTEpH 3a CuYeT HHQUIBTPALUN
Y BEHTWJISILMU. TeruIonoCTyIUIEHNs B 3JaHHE OT COJIHEYHOM pajuanuu 3a OTo-
MUTEIBHBINA Tiepro npuHuMaeM paBHbIMH T = 0,5 u kg = 0,70 B cooTBeTCTBUH
¢ Tabmureit 2.15 [2].

CpenHoo 3a OTONMUTENBHBIM IEPUOJ BEIWYMHY COJHEYHOW paaualuU
Ha BEPTHKAJILHBIE TOBEPXHOCTH ¢y, BT/M? mpunumaem 1o npunoxenuto (I') [3]
JUIs reorpaduuecKoi MUPOTHI pacnoiokeHus . EkarepunOypra (56° c. mr.).

3amnuineM Bce BBIYMCIICHUS B TAOIMYHOM popme (Tadi. 2).

[TocnennuM 3TanomM yCTaHABIMBAEM YIEIBHBIM PACXOJ TEIUIOBOW IHEPrUU
10%-¢)  10%7229896,95 18 62 I{ﬂ'}}v
ViDg 6919256134 M2 - °C- cyT.

[TocnennuM 3Tanom yCTaHABIMBAEM YIAEJIBHBIN PAcXOf TEILIOBOW 3HEPIUU

. des  10%:Q)  10%722939695
SAHUA. Q= Vip-Dg 6919256134 185,62 /Mz -°C - cyT.

[TocTpoum rpaduk pacdeTra TEIJIOBBIX MOTEPh 3JaHUS C yUYETOM YMEHbIIIE-
HUSL U YBEJIMYCHUS IUIOIMIAJEH HapyXHbIX MPOEMOB OTHOCUTEIBHO NEPBOHA-
YaJIbHO 3alPOEKTUPOBAHHBIX B 24-3Ta)KHOM KapKaCHO-CTEHOBOM MOHOJWUTHOM
KUJIOM JioMe (puc. 2).

3nanus: qoes =
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§ TenaomoTepH NpH H3MeHEHHH ILTOMATH HAPYKHBIX IIP0EeMOB

= 10000000,00

g 9000000:00 8386823:39 8604668,]8 88]5]73,49 9062042,58

E- §000000,00 61555,49 40233.06 38278,73 $6433.72

£ 700000000

é 6000000,00

g 5000000,00

% 4000000,00

S 3000000,00

3 2000000,00

g“ 1000000,00

S 0.00 20.00% 30,00% 40,00% 50,00%
B yBemueHHe TUIOMATH 8386823.39 8604668.18 8815173.49 9062042,58
B yMeHBIIeHHe TUIOMANH 756155549 7740233.06 7738278,73 7186433,72

ITapamempst usMeHeHUA RI0H{AOETL
¥ ypenHYeHHe IUTOIMANH ™ yMeHBIIEeHHe ILIOMANH

Puc. 2. I'pagpux pacuema mennogvix nomepo

B 3aBepiienue caenaem BeiBoa. ContacHO qaHHBIM TaOmuibl 14 [4], Hopmu-
PYEMBII yIeNIbHBIM pacXoj TEMJIOBOM PHEPTrUU Ha OTOIUICHUE 24-3TaXKHOTO JKU-
noro 3panus coctaBnsgeT 29 kJLx/(m?-°C-cyT.), 3T0 Ha 35 % HIKE Pac4eTHOTO
YIEIBLHOTO pacxofia TeIwoBoi sHeprum 18,62 kJhx/(M?-°C-cyT.), m03TOMY IIpH
TEMJIOTEXHUYECKOM MPOECKTUPOBAHUU OTPaKAAIOIIMX KOHCTPYKUUN KOPPEKTH-
POBKY HOPMHUPYEMBIX COIPOTUBIIECHUN TemIoNepenaye MpOU3BOJUTh HE PEKO-
MEHAyeTCsl. 31aHue SBISIETCS SHEPTrod(PPEKTUBHBIM.

B 3aBucuMocTy OT U3MEHEHMs IJIOAAeH, B JajbHEHIIeM He0OX0IUMO BbI-
BECTHU ONTHUMAaJIbHBIN MPOLEHT IPOEMOB OT OOLIEH MIOIAAN HapYKHBIX CTEH.
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VIIK 624.15

AHAJIN3 BJIMAHUA YACTUYHOI'O 3ACJIOHEHUA
MHOTI'O9TAKHOI'O 3JAHUSA ITPU PACYETE BETPOBBIX HAI'PY30K

. K. Muwuues, O. b. 3aevsnosa
Acmpaxanckuti 20cyoapcmeeHtblil
apxumeKmypHo-cmpoume/ibHulll YHUGEPCUmem
(2. Acmpaxans, Poccus)

31aHue, YaCTUYHO 3aCJIOHSIEMOE IPYTUM 3[aHUEM, UCIIBITHIBACT HEPABHOMEPHOE BETPOBOE J1AB-
JIeHUe, B CBSI3U C YEM IPEIONaraeTcsl, 4To €ro KpyTUJIbHbIC IEPEMEILICHUS] MOTYT ObITh 3HAUUTEIIb-
HBI 10 CPABHEHMIO C IOCTYNATEIIbHBIMU NIEPEMELICHUSMH, YTO OTPA3UTCSA HA MIPOYHOCTU KPAMHUX
KOJIOHH 3/1aH¥sI, KOTOPBIE OYIyT UCITBITHIBATh HAUOOJBIIIIE OTHOCHTEBHBIC IEPEMEIIICHHSI.

Kniouesvie cnoga: xomnnexc 30anutl, 6empogoe oasienue, 20pU30HManbHoe nepemeuyeHue.

A building obscured by another building experiences uneven wind pressure, and therefore
it is assumed that its torsional displacements may be significant compared to translational dis-
placements, which will affect the strength of the extreme columns of the building, which will
experience the greatest relative displacements.

Keywords: building complex, wind pressure, horizontal displacement.

B crarbe paccMOTpeHO BIMSIHUE B3aWMHOTO PACIIONIOKEHUS KOMIUIEKCA 3/1a-
HUW TIPU pacyeTe Ha BEPTUKAJIbHBIE HATPY3KH, T. K. 3aCIIOHSIEMOE 31aHUE MOXKET
UCIIBITHIBATh HEPABHOMEPHOE BETPOBOE JIABJICHHUE, B CBSI3U C UEM €T0 KPYTHJIb-
HbIE TIEpEMENIEHUs] MOTYT ObITh 3HAUUTENbHBI M0 CPABHEHUIO C MOCTYMNAaTelb-
HBIMU MEPEMENICHUSIMH, UTO OTPA3UTCS HA MPOUYHOCTH KPAaHUX KOJIOHH 3/IaHUs,
KOTOpBI€ OyAyT UCIBITHIBATH HAMOOJBIIINE OTHOCUTENbHBIC MTEPEMEILICHHUS.

JIyist monTBEepKACHUS TMOO OMPOBEPIKEHHS TAHHOTO YTBEPXKICHUSI HE00XO-
JIMMO BBITIOJTHUTh aHAJIU3:

1) BETpOBBIX JaBIECHUI;

2) ropu30HTAJIbHBIX IEPEMEILICHUMN.

Jlyist mpuMepa BHIOpaH KOMITIEKC 16-3TaKHBIX aJIMUHHCTPATUBHBIX 37aHUM,
PACIIOJI0KEHHBIX B COOTBETCTBHUH C TPEOOBAHUSAMHU JICUCTBYIOIIMX HOPMATUBHBIX
aKTOB, JOKYMEHTOB U MIPaBUJI MPOEKTUPOBAHMUS.

JIJig IpOEKTUPOBaHUS KOMIUIEKCA aIMAHUCTPATUBHBIX 3/IaHUH 32 OCHOBY OBLI
B3ST IUIAH BBICOTHOTO AJMUHHCTPATUBHOIO 3[aHUS M Pa3MEIIEH Ha Y4YacTKe
B TPEX IK3EMILISPaX.

Pa3mepsl 3qanuii B mane 22 X 48 M, paCCTOSTHUE MEXY 3[aHUSIMHU B XOJI€
pacuera BappupoBasioch oT 20 1o 40 M, B mane npuHATO 30 M.
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JIns MoIenMpoBaHWsA BETPOBBIX JABICHUW B MPOrPaMMHOM KOMILIEKCE
Ansys Oblla TOCTPOEHA YIIPOILEHHAs] MOJIE]b KOMILUIEKCAa 3JaHUN U BIUCaHA B
MOJIEJIb BO3AYIIIHOTO MacCHBA.
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AHnanuz eemposulx 0asnieHull
JIist MOIeTMPOBaHUST BO3IYITHOTO ITOTOKA HaM TOTPEOOBAJIMCh CIICAYIOIIHE
napaMeTphbI:
Wind(z) — dyHKIMS n3MEHEHHS CKOPOCTH BETPa 0 BBICOTE;
Intensity(z) — dbyHKIMS M3MEHEHNS! THTCHCUBHOCTH TYPOYJICHTHOCTH I10 BBICOTE;
LengthScale(z) — pynkius uaMeHenus Macmrada TypOyJICHTHBIX BUXPECHA.
Oynkuus Wind(z) pocratouno moapo6Ho omuceiBaetcs B 1. 4 'OCT P
56728-2015, rne ona obo3Hauyaetcs kak U(z) B cleayromnem Bue:
Ug = (2W0/p) x 0,5 (1)
U(z) = Up x (z/z0)a (2)
rZie Z — MepeMeHHas BBICOTA; Zo M O — KOI(PPHUIMEHTH THUIIA MIEPOXOBATOCTH
MECTHOCTHU; Wy — HOPMaTHBHOE 3HAYEHUE BETPOBOTO JIABJICHUS, ONIPEIEIIIEMOE B
3aBUCHUMOCTH OT BeTpoBoro paitona. Koadduumentsr onpenenstorcs no tadnu-
nam u3 [OCT P 56728-2015;
Uo = (2wo/p) x 0,5 = (2 x 230/1,2) x 0,5=19,58 m/c; 3)
U(z) = U0 x (z/zp)a = 19,58 x (z/30,5)0,2. 4
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Oyuxum Intensity(z) u LengthScale(z) B Hopmax PD e paccMoTpeHbI OO0 pac-
CMOTPEHBI HEJIOCTATOYHO TTOPOOHO, TOITOMY 00PAaTUMCS K MHOCTPAHHBIM HOPMaM.

[Tompo6HOE onucaHue 3TUX (HYHKIIUH MPUCYTCTBYET B HTABIHCKOM HOpMa-
tuBHOM JokymeHnte CNR_DT207 2008 Guide for the assessment of wind
actions and effects on structures (PykoBojicTBO 1o OlicHKe BO3ICHCTBHUSI BETpa Ha
KOHCTPYKITMH), BCE HEOOXOMMBIE JJIs1 HAC JJaHHBIE U ()OpMYJIbI OTMCAHBI B ITyHKTE 3.2.

UYroOs1 3anath nanubie pynkiuu B [TIK Ansys, Tpedyercst pa30uTh UX IO BBICO-
Te Ha 15 3Ha4eHuit, ot 0 10 BBICOTHI 33JaHHOTO HAMH BO3IYIITHOIO MAaCCHBA, a TaK-
e To100path st Ko PHUIMeHTOB A1 caeayronmx Gopmyi (3.60b) u (3.8b).

I,(z2) =1/In(z/zy) X c.(2) — dopmymna (3.6b) — Intensity(z), rue z — nepe-
MEHHas BBICOTBI; Zg — the roughness length (nymma 1repoxoBarocTn), 3aBUcsAIIAs OT
BETPOBOIO paiioHa; C; — the topography coefficient (koaddurment penbeda) KOTOpbIi,
COIVIACHO HOPMaM, JIOITyCTHMO IPUHUMATH 32 | IIPH CTaHIapPTHBIX YCIOBHSIX.

L,(z) = L X (z/Z)* — popmymna (3.8b) — Length Scale(z), rae Z — 200 m; L —
300 M; k — koapdutireHT, onpeaensieMbli o TabJIUIIE.

Taxum o6pazom, dhopmupyeM ABE TaOIUIBI CO 3HAUCHUSIMHU BBICOTHI M TIOCYH-
TaHHBIM T10 HUM pe3yibTaraM (GopMyit ajis napHeiero ummopta B [TK Ansys.

[To moMydeHHBIM 3HAYCHHSM IPOM3BEAECM pPACUET, IMOJIydaeM CICIYIOIINe
KapTHHBI paCIpe/IeICHU BETPOBBIX TOTOKOB U MX CKOPOCTEH.

Puc. 3. Jlunuu pacnpedenenus emposvix NOMOKo8, 8UO C8EPXY
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AHanuz 2opu3oHmManbHuIX nepemeuyeHull

JIJist cpaBHEHUS TOPU3OHTAIBHBIX MEPEMEIICHUN 31aHUsI HEOOXOIUM OOBEKT
CpaBHEHHUA. JTUM OOBEKTOM OyleT aHaJIOTMYHOE 37aHue, CTOAIlee B €IUH-
CTBEHHOM 3K3eMILIsIpe, 0e3 3aCIIOHECHHUS.

[Tpou3BeneM MOJHBIN UK MOJCIUPOBAHKS U pacyeTa U MOJIyYUM 3HAYCHHUS
TOPU30HTAJIBLHOTO TMEPEMEIIEHUS OT «IUCTOW» BETPOBOU HATPY3KH.

Jlnst mepenaun BetpoBoro napienus u3 [IK ANSYS B [1K «JIupa CAIIP» as-
TOMAaTUYECKUX CHUCTEM HE CYIIECCTBYET, IMOATOMY MepeaaguM Harpy3Kd Bpyd-
HYIO0, CBOJIS TUTONIA/I JTABJIICHUNA B JIMHUHM HAarpy30K Ha MEPEKphITHA. Takum 00-
pa3om, IOJIy4aeMm CIEAYIONIYI0 KapTUHY MOJIEH TaBJICHUM.

Puc. 4. Kapma eéemposvix 0asnenuti, no8epxHocms 30anusi, 8uo cnepeou

CgeneM B OoJiee yIpOIIEHHBIM BapuaHT JJIsl pacyeTa W Ha3HAYEHUs Harpy-
30k B 1K «JIupa CAITP».

Takum 00pazomM, oT OOJBIIEH K MEHBIIEH pacCYUTaeM CBOJMMBIE B Iepe-
KPBITHS HAaTPYy3KH I10 cienytomiei hopmyse:

F =P xh x k/10000, (5)
rae F[tc/m] — nuHeliHas Harpy3ka, KOTOPYIO MbI IPUIOXKKM Ha TuinThl; P[I1a] —
3HaYCHME JABJICHUS MO pe3ysbTraraMm pacdera; h[m] — BbicoTa sTaxka; k — koad-
(bUIMEeHT HAJSKHOCTHU IO BETPOBOM HArpy3ke, paBHbIH 1,4.

Torna Harpy3ku NPpUHUMAIOT CIIEAYIOIINE 3HAYEHUSI:

1) F =317 x 3,9 x 1,4/10000 = 0,17308 Tc/m; (6)
2) F =275 x 3,9 x 1,4/10000 = 0,15015 Tc/m; )
3) F =233 x 3,9 x 1,4/10000 = 0,12722 1c/wm; (8)
4)F =191 x 3,9 x 1,4/10000 = 0,10429 tc/m. (9)

JIns MEeHBIIEN U3 HArpy30K NPUMEM MPUMEPHOE 3HAYEHHUE, BBUAY YaCTOTO
WU3MEHEHUS 11O IJIOIAIH.

5) F =80 x 3,9 x 1,4/10000 = 0,04368 1c/Mm. (10)

Jlis Harpy3kd ¢ OOpaTHOM CTOPOHBI 3/1aHUSI MPUHUMAEM €IUHCTBEHHYIO

HArpy3Ky M pacCuMThIBaeM IO TOH ke hopMmyIie:
1) F = -80 x 3,9 x1,4/10000 = -0,04368 Tc/m. (11)
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[lonyuaem cnepyronue 3HAYEHUS BIUSHUS «YUCTOM» BETPOBOM HArpy3Ku
¢ koadpdurueHTom 1,4 Ha TOPU3OHTATIBHBIC IEPEMEIIICHHS 3/1aHNUS.

MakcumanbHOe Tiepemernierne — 3,38 M.

[ToBTOpPHO IIPOBEAEM aHAJIOTUYHBIN LUKJ COOpa U MPUIOKEHUS HATPY3KU Ha
3aJIHAE, HA OCHOBE KapThl JABJICHUMN IS 3[1aHUs, KOTOPOE HAIOJOBUHY 3aCIIO-
HEHO JIPYTUM, U IOJy4aeM CIEAYIOLINE [IEPEMELICHUS.

MaxkcumanbHOE TOPU30HTAIBHOE IIEpEMENICHNE yIiia 30aHus — 2,41 MM.

[lepemMenieHne MPOTUBOIIOIOKHOTO yIJIa 3aHUsI B TOU )K€ MJIOCKOCTH Tepe-
kpbiTus — 0,6 MM, TakuM 00pa3oM, yroi nmoBopota coctaBut ~ 0,0022 rpagyca.

VYron moBopora B 0,0022 rpamyca He criocoOeH 0Ka3aTh KaKOTO-JTHOO BIIHS-
HUS Ha IPOYHOCTh U YCTOMYMBOCTh KOHCTPYKTUBHBIX JIEMEHTOB 3JJaHUS.

Takum 06pa3oM, MOKEM CIeNaTh BBIBOJ, YTO 3aCJIOH OAHOTO 3[aHUsl IPYTUM
CKOpee MO3UTHBHO BIIMSAET Ha 3aCIOHSIEMOE 3[aHUE, T. K., HECMOTps Ha HEPaB-
HOMEPHOCTD ITPUJIAra€MbIX BETPOBBIX HArpy30K, UX 3HAYECHUSI [IOHUKAIOTCS.

JlaHHBIN BONPOC MOXKET OBbITh OoJiee aKkTyaseH I 3AaHUN ¢ OOJIbIIEN BBICO-
TOM W JUJIMHOM, 4TO Yalle MPUCYLIE MPOTSKEHHBIM KUJIBbIM 3JaHUSM, YEM a/IMU-
HUCTPATHUBHBIM.
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VIIK 69.059

TEXHOJIOTMYHOCTH YCUJIEHUS
KEJE30OBETOHHBIX KOJJOHH METAJLJIMUECKOMN
OBOMMOM U JIEHTAMMU U3 YIJIEBOJIOKHA

B. B. Tapan, B. /. Maavkosa
Jlonbacckas HayuoHanbHas akademust Cmpoumenbcmeda U ApXumexkmypol
(2. Makeesxa, [oneyras Hapoonas Pecnybnuxa, Poccust)

C TeueHueM BPEMCHH KOHCTPYKIUHU MOABCPTarOTCA pa3INIHbIM BOSHeﬁCTBHHM B rI€puong
9KCIUTyaTaluu U TEPAOT CBOHU KOHCTPYKTHBHBIC O0COOCHHOCTH. BBIXO,Z[ H3 CTpod HanOoee
BaXXHBIX KOHCTPYKTHBHBIX 3JICMCHTOB, TaAKMX KaK KOJIOHH, MOXCT IMPUBECTHU K IIOJHOMY 00-
PYUICHUIO KAPKACHBIX 3,[[8.HPII>1. VcuneHne Takux 3JIEMEHTOB ITOMOXKET M30€KaTh MX MpEKAC-
BPEMCHHOT'O pa3pyHICHUA U ITO3BOJIUT MPOJINTL CPOK IKCILTyaTalluu 3JaHUS.

Knroueewvie cnosa: ycujienue, KOJIOHHA, MexrHol02UYHOCNb, 3/C€JZ€305€W10H, 06011./1/161, yene-
60JIOKHO, XOMYnibl.
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Over time, structures are exposed to various influences during operation and lose their
design features. Failure of the most important structural elements, such as columns, can lead
to the complete collapse of frame buildings. Strengthening such elements will help to avoid
their premature destruction and will extend the life of the building.

Keywords: reinforcement, column, manufacturability, reinforced concrete, cage, carbon
fiber, clamps.

Metonbl ycuneHHs 3aBUCAT OT THIIA KOHCTPYKIMHM M Harpy3ku. YTo kacaercs
KOHCTPYKIUH, TOABEPTAIOIIAXCA CTATUYECKUM Harpy3Kkam, Ba)KHO MOBBICHTH IIPOY-
HOCTh Ha M3rM0 U oceBoe cxarve. YTo Kacaercs KOHCTPYKIMM, TIOJABEPraroIIuXcs
JTUHAMWYECKAM Harpy3kam, pEIlarollee 3HAYEHHUE MMEET YBEIMYEHUE NPOYHOCTU
Ha M3rH0 U CIBUL. YIIyUIIEHUE IUIACTUYHOCTH KOJOHHBI U U3MEHEHHE KECTKOCTH
KOJIOHHBI TaKKe€ MOTYT OBbITh JOCTUTHYTBI C IIOMOIIBIO METOJ0B ycuiieHus. [loBpe-
MKJICHUS! KeJe300€TOHHBIX KOJIOHH MOTYT BKIJIIOYaTh HEOONBIIME TPEIIMHBI O€3 TMo-
BPEXJICHUS apMaTyphbl, IOBEPXHOCTHBIE MOBPEXKJICHU B OETOHE 0€3 MOBPEXKICHUS
apMartypbl, pa3pylIieHue OETOHA, KOPPO3US apMATypPbl W Pa3pbIB CBS3H.

TexXHOMOTMYHOCTh — 3TO OJHA M3 KOMIUIEKCHBIX XapaKTEPUCTHK, KOTOpas
ONpEAENSIEeT pallMOHAJIbHBIE 3aTPaThl HAa MPOU3BOICTBO, AKCIUTyaTallMI0 U pe-
MOHT JIJIs1 33JTaHHBIX MMOKa3aTeyiel KauecTBa U YCIOBHUU BBIMOJIHEHUS PaOoOT.

OcHOBHBIE TOKA3aTeIM TEXHOJOTMYHOCTH — TPYAOEMKOCTh, CEOECTOMMOCTD,
MaTepHaJIOEMKOCTb. TE€XHOJIOTMYHOCTh MPU YCUJICHWN KOHCTPYKLMH — 3TO IpO-
crora paboT MO TEXHUYECKOMY OOCITYKHBAHUIO U PEMOHTY MpPHU 00ECIeYeHNn He-
00XOIMMOTr0 KauecTBa U3/EIHsl, MPEUMYIIECTBO TI0 CKOPOCTH BBITIOJIHEHHS PaOoOT.

B [5] TeXHOJOTMYHOCTBIO SBISETCS HHU3Kas OTHECTOMKOCTb, OTCYTCTBHE
pa3MepHBIX OTPaHUYEHH, MPOCTOTA PadOThI, TMOKOCTh MaTepHaIa.

Enunonn U. 1. u Helixkunsim [1. . [4] paccMoTpeHa TEXHOJIOTMYECKas IO-
CJIEIOBATENILHOCTh YCUJICHUS] METAJITUYECKOM 000MMOM.

B crarbe [2] npencTtaBieHO cpaBHEHUE COCOOOB yCUJICHUS KeJ1e300€TOH-
HBIX KOJIOHH MO TEXHUKO-PKOHOMUYECKHM IOKA3aTEIIsAM.

Lenpro paboThI SABISETCA O3HAKOMJIEHHE C CYLIECTBYIOUIUMHU KOHCTPYKTHB-
HBIMU M OPTaHU3ALMOHHO-TEXHOJIOTMYECKUMH OCOOCHHOCTSIMHU YCUJICHUS XKelle-
300€TOHHBIX KOJIOHH OJTHOATaKHBIX MPOMBIIIJICHHBIX 3/1aHUN, CPaBHEHUE TEX-
HUKO-?KOHOMHMYECKHX MOKa3aTesiel BBITOMHEHUS paboT MO YCUIICHUIO MEeTallu-
yeckoi 000iMOM U JIEeHTaMU U3 YIJIEBOJIOKHA.

B 3aBucHMOCTH OT CcTENeHU MOBPEXIEHUS, POPMBI M XapaKTepa JEeHCTBYIO-
MIMX YCUJIMH pacpOCTPAHEHHBIMH CTIOCO0AMU YCUIICHUS SIBIISFOTCS:

® YCTPOMCTBO KeJIe300€TOHHOM 00OUMBI;

YCTPOMCTBO 5KeJIe300€TOHHOTO HapalliBaHuUs;

YCTPOMCTBO ’KeJIe300€TOHHOW 000MMBI C KOCBEHHBIM apMHUPOBAHUEM;
YCTaHOBKA PaclopoK;

YCTPOMCTBO 5KeJIe300€TOHHOU pyOaIlky;

YCTaHOBKA MPEABAPUTEIHLHO HANPSHKEHHBIX XOMYTOB;

yCHJIEHHE KOJIOHH METaJUIMYECKON 000HMOi;

273



® YCWICHHE KOJIOHH JICHTAMH U3 YIJIEBOJIOKHA;

® YCTaHOBKA OOKOBBIX Pa3rpy’KarollluX 3JIEMEHTOB;

® YCTAaHOBKA IIPUCTABHBIX Pa3rpyKarolluX CTOEK;

® YCTAaHOBKA MPEIHANPATAEMbIX YCUIMBAIOIIUX 3JIEMEHTOB;

® YCTaHOBKA METAJNIMYECKUX 000MM U3 yroJka.

1. YcrpoiicTBo xene300eToHHOM 000iMbI (puc. 1).

DTOT METOJ TO3BOJISIET YMEHBIIUTD MOMNEpeUHbIe 1e(hOpMallii YCUIMBAEMOTO
’JIEMEHTa U BOCCTAHOBUTH HECYIIYIO CHOCOOHOCTH KOJOHH. IIpm sTOoM crocobe
YCUJICHUS BaXKHO 00ECTICUUTh XOPOIIee CIIETUIEHHE CTapOro ¥ HOBOTO OeTOHA. JTO
JOCTUTaeTcsl MyTeM TINATEIbHOM OUMCTKH TOBEPXHOCTH OETOHA YCHIMBAEMOMN
KOHCTPYKIIMM NIECKOCTPYWHBIM aIllIapaToM, HACEYKOW M 3a4MCTKOW METAJLINYECKU-
MU ILETKaMH, a TAK)KE MPOMBIBKOH T10]1 1aBJICHUEM Mepesi OETOHUPOBAHUEM.

ycunusaemas KONTOHHa

1l_ | i’

. npodonsHas apMamypa

wene3zobemorHasn obolima

nonepeyHas KoceerHHas
apmamypa obolmbi

108EPXHOCMb KOMTOHHbI, 1-1
rnodzomoeneHHas K
bemoHuposaHuio j
(3ayucmea, Haceuka, 1 ]
npombieka) —

Puc. 1. Yempoiicmeo scenezobemonnoti 060timbl npu ycunienuu sxene3ooemoHHOU KOJIOHHbL

2. YCTpORCTBO kKene300eTOHHOI0 HapamuBaHus (puc. 2).

yeunueaeMas KonoxHa
O20iTeHHan paﬁouaﬂ apMamypa KonoHHe!
dononHumensHaa paﬁoua.? apMamypa, T 1
Mpu@apeHHan k 0zoneHHol, yepel
2HYMble apMamypHbie KOpombitu 11
-ﬂ'

wenesobemonHoe Hapaujuaaxue

Puc. 2. Yempoticmeo orcenezobemonnozo Hapawueanus npu ycuieHuu
JHcene300emoHHOU KOJLOHHbL
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[lenpro HapallMBaHUsI CEUYCHHS SIBISETCS YBEIWYEHHE IUIONIAAN HECYIIEH
noBepXxHocTH. JlaHHBI MeToJ 3(DPEKTUBEH, €Clid HET OrpaHUYeHUs] B MPO-
CTPaHCTBE B MECTE IKCIUTyaTalluu KoJoHHbI. Kak u B citydae ¢ 06oiimMoii, 0co60
BaKHOM YaCThIO SIBISIETCS JOCTHXKEHHE COBMECTHOM pabOThI CTApOro M HOBOTO
O0eToHa, B 3TOM cllyyae MPUMEHSIIOTCSA T€ K€ TEXHOJOTHYECKUE OIepaluu, 4To
U IIpU yCUJIEHHH 000iMoil. B craThe mpennaraeTcs pacCMOTPETh OpraHU3aIlu-
OHHO-TE€XHOJIOTUYECKHE OCOOEHHOCTH BBITIOJHEHUS pa0boOT MO YCUIICHHIO JKeJe-
300€TOHHBIX KOJIOHH TPOMBIIIICHHOTO 3/IaHUS JIsl BAPHAHTOB:

1) ycuieHre KOJIOHH METAJTNIeCKOr 000iMON;

2) yCWJIEHUE KOJIOHH JICHTAMHU U3 YTIIEBOJIOKHA.

Ycunenue xononn memannuuecxkoii 06oumoti

VYcunenue xene300€TOHHBIX KOJIOHH CTAJIbHBIMU O0OMMamMHu MPUMEHSETCH,
KOI'/Ia HEJIb3sl YMEHbIIATh MPOCTPAHCTBO MOMEUIEHUIN WK TpeOyeTcsl MPOBECTU
paboTy 3a KOpoTkui cpok. O00IMa COCTOUT U3 METAJUIMYECKUX YTOJIKOB U IO-
NEPEYHBIX IJIAHOK.

Ilepen ycuneHneM NOBEPXHOCTH 5k/0 KOJIOHH MOJArOTaBIMBAIOT:

® JIEJAOT HACEUYKHU B OETOHE rIyOMHOU 3—6 MM;

® OUMIIAIOT W BBIPABHUBAIOT IOBEPXHOCTH (IECKOCTpyiiHas oOpaboTKa,
IIPOMBIBKA, OETOHUPOBAHKE, BHIPABHUBAHHUE).

Mounmadsic 060timbl. MeTauIndecKre yrojKyd YCTaHABIMBAIOTCS HA IIEMEHTHO-
IIECYAHOM PACTBOPE MO BCEH JUIMHE YCWINBAEMOM KOHCTPYKIUHU U NPHKAMAIOTCA
K KosioHHe. [locne 3Toro k yrojikaMm MpUBapyBaIOTCS MOMEPEYHbIE TUIAHKH C Ia-
roM 400-600 mMm. OCHOBHO# 3a/1aueil sBIIsIETCS 00ECTIEUNTh IJIOTHOE MPUJIETaHUE
METAJUTMYECKUX YTOJIKOB K JIEMEHTY YCUJICHHUS U UX BEPTUKAIBHOCTb.

Ycunenue xononn yenesonoxnom

Ycunenue CTpOUTENbHBIX KOHCTPYKIIMM KOMIIO3UTHBIMU MaTeprajiaMu sIBJIsi-
€TCsl Ha CErOHAIIHUM JIeHb CaMbIM OEpEXHBIM METOZOM BOCCTAaHOBJIEHUS U IO-
BBIIICHUS HKCIUTYaTallUOHHBIX XapaKTEPUCTUK CTPOUTEIbHBIX KOHCTPYKIIUH.

[Tepen ycuneHueM MoBEpXHOCTD /O KOJIOHH ITOATOTaBINBAOT:

1) moxroTaBIMBarOT 00pabaThIBAEMYIO MOBEPXHOCTh (CUMIIAIOT MbLIb, TPSI3b
OCTaTKH IIIMAKJIEBKU U T. 1.);

2) YCTPaHSIOT TeOMETpUIECKUE Te(EKThI, YTOOBI KOMIIO3UTHAS TTAHEIb JIETIa
POBHO, ITyOOKHE TPEIIUHbI, BOAAUHBI 3a4€KaHNWBAIOT, BO3BBIIIAIOIINECS BBICTY-
bl HUBEJIUPYIOT;

3) NOJHOCTBIO YIAISIOT TbLTb.

Haxneuxa xoncma. JIns Hayania AenarOT pacKpou yIIepoJHOTO BOJIOKHA U pas-
METKY OOJIACTM HAHECEHHUs! MOATOTOBJIECHHBIX APMHUPYIOUIMX SJIEMEHTOB, HAa OIHY
WM 00€ CTOPOHBI YITIEBOJIOKHA HAHOCAT KJIESAIHUIA CIION, MPUKIIEUBAIOT XOJICT U pa3-
IJIQXKMBAOT C MIOMOILIBIO IITATENsl WM BaJIMKa, HAHOCAT 3alleuaThIBAIOIINUN CIOM.

Pezynomam uccnedosanus. J1nst 6onee TOUHBIX PE3yNIBTaTOB ObUIM MPOU3BEICH
0030pHBIIl aHAIN3 U MCCIIEA0BaHbl OCHOBHBIE TEXHUKO-I)KOHOMHYECKHE MOKa3aTe-
JM IBYX BapHAHTOB YCUJICHUS KeI€300€TOHHON KOJOHHBI C HECUMMETPHUUYHBIM Ce-

gearem 400 x 800 mm, h = 10,8 M (Tabm.).
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Tabnuia
TexHMKO-IKOHOMHYECKHE MOKA3ATEJIN IBYX BAPHAHTOB YCHJIEHHSI

HammMmeHnoBanmue 3naucnue 3uaucnue E nuanne:
nokaszarensa 1mo TK | moxazarens mo TK A 1
rnoxkasarens N HU3MEPECHHUS
(oGoiima) (YT7I€BOJIOKHO)
O6beM paboT 259,2 259,2 M
[TpunsTas TPYI0OEMKOCTD 90 148,5 YeJ1. JTH.
[TponomKUTETLHOCTL PA0OT 7 6,5 ITH.
I1 a OEMKOC
PHIATAA TPYLOCMKOCTD 1,65 0,572 e TH. /M
€IMHHMIIBI TIPOTYKITUN
BripaboTka ogHOTO padbouero
B (pU3UUECKUX U3MEPHUTEIAX 2,88 1,74 M2/4€en.IH.
3a 1 Jen.-gH.

[lo pe3ynpTaram CpaBHHUTEJIBHOIO aHAJIM3a JByX METOJOB BBIABIECHO, YTO
IIPU YCUJICHHH YTJIEBOJOKHOM TPYIO3aTparsl yBenuduuBarorcsa Ha 60 %, a mum-
TEIbHOCTh PA0OT YMEHBIIAETCS Ha OJIHY CMEHY.
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YJIK 69.003.13

OHEPT'OCBEPEXXEHUE ITPU PEAJIN3ALIUN
PEI'MOHAJIBHBIX THBECTUHHIMOHHO-CTPOUTEJBHBIX
IHPOI'PAMM

K. A. 3umuna
Acmpaxanckuti 20cy0apcmeeH bl
apxXumeKnmypHo-cmpouUmebHulll YHUGEPCUMEem
(2. Acmpaxanwv, Poccus)

OmHol U3 aKTyalbHBIX MPOOJIEM IMPU COBPEMEHHOM CTPOUTENBCTBE SIBIACTCS PElIeHUe BO-
npocoB 3HeprocoepexxeHns. Kak ¢ TeXHMYEeCKOH, TaKk U C SKOHOMHYECKOH TOYKHM 3PEHUsI BBIOOD
9HEProd(H(heKTHBHBIX MATEPUAIIOB M TEXHOJIOTHI MIPAST BAYKHYIO POJIb IIPU peai3allii HHBECTH-
IIMOHHO-CTPOUTENBHBIX MporpamMM. Bompockl 3HeprocOepexeHus U MOBBILICHUST SHepProddhex-
TUBHOCTH CTaJIM OJHUMH U3 OCHOBHBIX IPHOPUTETOB FOCYJAPCTBEHHOM MOJMTUKU B AEATEIBHOCTH
OpraHoB WCIIOJHUTEIBHON BIACTH, KaK Ha (pefepalibHOM, TaK U Ha PErHOHAJIbHOM YPOBHSX. -
(eKTUBHOCThH MCIOJIB30BaHUS SHEPTETHUECKUX PECYPCOB B KaxKIoM cyobekre Poccuiickoit ®ene-
paLuM B CBSI3U ¢ Pa3HOOOpasHeM €€ NPUPOAHO-KIMMATUYECKUX U SHEPIeTUUECKUX YCIIOBHUI, UCTO-
PUYECKU CIIOXKHMBIICHCS HEOTHOPOIHOCTBHIO COLMAIbHO-PKOHOMHYECKOTO MPOCTPAHCTBA, KOTOpas
YCWJIMJIACh B NIEPHO]] CTAHOBJICHUS! PIHOYHBIX OTHOIIEHUH, CYIIECTBEHHO pa3nuyaercs. Kak cren-
CTBHE 3TOT0, B perroHax (hOpMHpPYIOTCS COOCTBEHHBIE TIPOOIEMbI sHeprocOepekenus. [ apanTueit
CTa0WJIBHOTO UX PEIICHUS] B COBPEMEHHBIX YCIIOBUSIX CTAHOBUTCS MPOBEICHUE aKTUBHOM PETHO-
HAJIBHOM TOJMTHUKA B OOJNACTH SHEProcOEpEKeHHs, YUYUTHIBAIOIICH TEPPUTOPHAIIBHBIC YCIIOBHS
U POCCHICKYIO crielu(uKy (popMUpOBaHUSI M OCBOCHUSI TIOTEHIMANIA SHEProcOepeKEHHUSI.

Knrouegvie cnoea: suepzocbepedcenue, d1epoIdhhexmuenocms, UHEECMUYUOHHO-
CMpOUmMenbHas NPO2PAMMA, Pe2UOHAbHAS NOTUMUKA, Acmpaxanckas oonacme.

One of the urgent problems in modern construction is the solution of energy saving issues.
Both from a technical and economic point of view, the choice of energy-efficient materials and
technologies plays an important role in the implementation of investment and construction pro-
grams. The issues of energy saving and energy efficiency have become one of the main priorities
of state policy in the activities of executive authorities, both at the federal and regional levels. The
efficiency of the use of energy resources in each subject of the Russian Federation, due to the di-
versity of its natural, climatic and energy conditions, the historically established heterogeneity
of the socio-economic space, which intensified during the formation of market relations, differs
significantly. As a consequence, the regions are developing their own problems of energy conser-
vation. A guarantee of their stable solution in modern conditions is the implementation of an ac-
tive regional policy in the field of energy saving, taking into account the territorial conditions and
the Russian specifics of the formation and development of the energy saving potential.

Keywords: energy saving, energy efficiency, investment and construction program, re-
gional policy, Astrakhan region.

JInHaMUYHO pa3BUBAIOIIASCS B HAIIEW CTpaHe OTPacibh CTPOUTEILCTBA, UMe-
fo11asi OOMBINIOE 3HAYCHNE B PAa3BUTHH BCEX OTpacieil HApOJAHOTO XO3AHCTBa, Tpe-
TEPIIEBACT CYNICCTBCHHBIC M3MECHEHUS, CBA3aHHBIC C TPEOOBAHHMSIMH K TTOBBIITICHHIO
sHepreTuueckoi d(h(HEeKTUBHOCTU OOBEKTOB HENBIKUMOCTU. B HacTosIiee Bpems
NpU pean3alliil MHBECTUIIMOHHO-CTPOUTENILHBIX TPOTpaMM  pa3padaThIBArOTCS
Y BHEZIPSIOTCS. TEXHOJIOTHH, HarpaBlICHHBIC HAa TOBBIIMICHHE OJHEPreTHYECKON
Y SKOJIOTUYECKOH 3(h(hEKTHBHOCTH, PECYPCO- M SHEPTOCOSPEIKEHHIS.

277



Ponb pecypcocOepekeHrss B COBPEMEHHOM SKOHOMHUKE OOyCIIOBJIEHAa HEO0O-
XOJIUMOCTbBIO pa3pabOTKU U MOCTPOCHUS I[EJITOCTHOW MOJIETH YIIPaBICHUS CTPO-
UTEIBCTBOM pECypcocOeperaroiero Tiumna, Koropas 0a3upyercs Ha Mocie10Ba-
TEJIbHOM Yy4eTe (DaKTOPOB, CHIDKAIOIIMX PECYypCco- W HIHEPromnoTpediIcHue
Ha BCEX YPOBHAX U dTanax ynpaBJICHHS CTPOUTEIHCTBOM [1, C. 6].

Pecypcocbepexenne TOMKHO paccMaTpuBaThCsl Ha BCEX CTaJAUAX COBPEMEH-
HOTO CTPOUTEIBHOTO MPOU3BOJICTBA!

® 1IpH BHIOOPE y4acTKa MO CTPOUTEIHCTBO;

MpH pa3pabOTKe HHBECTUIIMOHHO-CTPOUTEIHHBIX TIPOCKTOB U MTPOTPAMM;
IPU MPOU3BOJICTBE CTPOUTEIBHBIX MaTepUasIOB;

MIPU BEICHUH CTPOUTEIIBHBIX M CTPOUTEIHPHO-MOHTAXHBIX PaboT;

MIPH DKCTUTyaTai BO3BEACHHOTO 00BEKTa HEJIBIPKUMOCTH.

JInist perieHust MaHHBIX 3a/1ad M OpraHM3alluM JISITEIbHOCTA CTPOUTEIIBHBIX
KOMITaHUM B 00OJIaCTH PHEProcOepekeHUs Ha BCEX CTAUsIX MPOU3BOJCTBA CTPOU-
TENLHBIX OOBEKTOB TPEOYETCS PA3BUTUE TOCYNAPCTBEHHOM SHEProCcOeperaroIeit mo-
JIUTUKY, HAIPABJICHHON Ha Y>KECTOYCHUE PHEPTeTUUECKUX CTAHIAPTOB HA OOBEKTHI
HEJIBI)KUMOCTH, 000PY/IOBaHUE, TEXHUKY M TEXHOJIOTHM MPOEKTUPOBAHUS U CTPOU-
TEJILCTBA, a TAKXKE MTPUMEHEHHE SHEPro3(H(HEKTUBHBIX CTPOUTENHHBIX MATEPUAIIOB.

Oco0b1ii uHTEpEC B cepe CTPOUTEIHCTBA YACISETCS UHAWBUIYATbHOMY KH-
JIMIITHOMY CTPOMTEIBCTBY, KAK CO CTOPOHBI TOCYIAPCTBA, TAK U CO CTOPOHBI CAMUX
rpaxaad. Tak, 3a mocnenHee BpeMsi HaOMoaaeTcs CTaduIbHas JUHAMUKA Hapaly-
BaHMUsI 00HEMOB MHIUBUIYAILHOTO JKHJIHMIIIHOTO CTPOUTENILCTBA B ACTpaxaHCKOM
peruone. B cooTBeTcTBHM ¢ deneparbHbIM TMPOEKTOM «JKuibe» Ha TeppUTOPUH
ActpaxaHckoi obnactu 3a nepuoa 2020-2024 rr. 10/KHO OBITH BBEACHO 3 MIIH
223 teic. M? xuibst. B 2020 I. JaHHBIA MOKA3aTeNb yXkKe COCTaBUI 598 ThiC. M2,
aB 2023 u 2024 rr., 1o naHHBIM (eaepabHOM MPOrpaMMbl, COCTABUT 684 ThIC. M?
1 732 ThIc M? COOTBETCTBEHHO [3, ¢. 1].

[IpoGnema Kumbsi B HAIlIEM PETHOHE CTOUT BEChbMa OCTPO, T. K. okosio 80 %
)ujoro Gonma 661T0 MOCTpoeHO Oojee 30 et Hazaa u TpedyeT Cephe3HOro Ka-
MUTAJILHOTO PEMOHTA. B CBsI3U ¢ ATUM B 1EJAX 00eCTieueHUs pa3BUTHUS KU
HOTO (PoHIAa ACTpaxaHCKOTO PErrMOHa Ha TEPPUTOPUU OOJACTH PeaTUu3yIOTCA
CJIEYIOIINE MPOrPaMMBbI:

e HarmpoekT «Kuabe ¥ TOpoJICKas Cpea», KOTOPBIA COCTOUT U3 YeThIpeX (e-
JepalibHBIX MPOEKTOB: «PopMHUpOBaHKE KOM(OPTHOM TOPOJICKON cpebl», «noTe-
ka», «Kumpe» n «ObecnieyeHne YCTOWYHMBOTO COKPAICHUs] HEMPUTOJHOTO ISt
MPOXKUBaHUS >KUHITHOTO (poHmay. [lannbIii poekt paccuntan 10 2024 r. O0mmit
00beM (pruHaHcupoBanus B Poccuu coctaBut 1 TpiH 66,2 mup pyoseii [5, ¢. 1];

® TOCymapCcTBeHHas mporpamMma «Pa3BHTHE >KHIIMITHOTO CTPOUTEIIHCTBA
B AcTpaxanckoit oonactu» (I[loctanosnenue [IpaBurenscrTBa AcTpaxaHckoit 00-
nactu oT 08.10.2014 Ne 429-TI), xoTopas BKIIFOUaeTCs B ceOs pean3aIuio moj-
nporpamm: «I'pamocTpouTtenbHOE MIAHUPOBAHKUE PA3BUTUS TEPPUTOPUI U TIOCE-
neHuil ActpaxaHckod oOmactu», «Pa3zButHe npeanpustuii OpOMBIILIEHHOCTH
CTPOUTETHHBIX MAaTEPHUAJIOB U WHIYCTPUATHLHOTO JOMOCTPOCHHSI ACTpaxaHCKOM
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obnactuy, «Pa3BuTHe UIMOTEYHOTO KHIUIIHOTO KPEIUTOBAHUS B ACTpaxaHCKOM
obmactiy, «VcromHeHne rocy1apCTBEHHBIX 00S3aTEIBCTB 10 00E€CTICUCHUTO KH-
JBbEM KAaTEeTOpHUM TIpaXkJaH, YCTAHOBIICHHBIX 3aKOHOAATENILCTBOM Poccuiickon
®enepanuu U ActpaxaHckorobnactuy, «Co3naHue yCIOBUM JUIsl pa3BUTHUS KH-
JIMITHOTO CTPOUTENBCTBA, B T. 4. CTPOUTENBCTBA KUJIbI SKOHOMUYECKOIO Klacca,
BKJTIOUAsi MaJIO3TAXKHOE CTPOUTEIILCTBOY [6, . 1];

e BIIII «IloBeimenue 3hPEKTUBHOCTH TOCYIAPCTBEHHOIO YIPABICHUS
B c(epe CTPOUTEHCTBA U JOPOKHOTO XO35HCTBA ACTpaxaHCKOW 001acTy;

® TOCyIapCTBEHHasl MporpaMma «DHeprocOepeKeHre U TOBBIIICHUE YHEp-
reruueckort rpdexruBHocTH AcTpaxaHckoil obnactu (ITocranosnenue IlpaBu-
TenbcTBa ActpaxaHckoit oomactu ot 03.09.2014 Ne 354-I1), Bkitoyaromyo aBe
noanporpammsl: «Pa3Butue 3HeprocoepexeHrsi U NOoBbIIeHUS 3()(HEKTUBHOCTU
Ha TeppuTopuu AcTpaxaHckod obmactu» u «lIpomnaranga u uHGOPMAIIMOHHOE
COMPOBOXKJECHUE MEPOIPHUATUI 10 SHEProcOEPEKEHUIO U TOBBILLIEHUIO SHEpre-
TUYECKOU 3(P(PEKTUBHOCTH HA TEPPUTOPUM ACTpaxaHCKOM obmactu» [7, c. 2].

Bo MHOroM 3HEpProeMKOCTh 3JaHM ONPENENSIETCS MECTHBIMH YCIOBUSIMHU,
B T. 4. MPUPOAHO-KIMMATUYECKUMH, reorpa)uuecKUMy, re0JOrMYEeCKUMU U T. [I.
AcTtpaxaHckas 00JIacTh pacroyio’KeHa B 30HE MOJYIYCTBIHH, C PE3KO KOHTHHEH-
TaJIbHBIM KJIMMATOM, XapaKTePU3YIOIIUMCS PE3KUMHU KOJICOaHUSIMU TEMIIEpaTyphl.
Merteoposiornyeckre U KIMMaTHYECKUE YCIOBHS pallOHa CTPOUTENIBCTBA XapaKTe-
pusyercs cneaytonmmu ganabivu (CHull 23-01-99*; CIT 131.13330.2020):

1) knmumaTrueckuit paiion crpoutenbeTia lll;

2) cpeHEMecYHas TeMIepaTypa Bo3yxa B ssHape ot -5 jo +2 °C;

3) cpeaHeMecaYHas TeMIepaTypa Bo3ayxa B utone ot +21 — +25 °C;

4) cpenHsIsl CKOPOCTh BeTpa 5 M/c u Ooliee;

5) cpenHeMecsUHas OTHOCUTEIIbHASI BIAYKHOCTD BO3yXa B urojie Oomee 75 % [8].

[TorTOMy akTyanbHOW MPOOJEMON MPU CTPOUTEIHCTBE WHAMBUIYATHLHOTO