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DIGITAL WASTE RECYCLING

Annomauyus.

Pocm nacenenus 3emnu, yugpposas mpancgopmayus SKOHOMUKU, pOCH OMX0008, Oehuyum 3emeins, pecyis-
MopHble mpebo8anus — NPeOnoCbLIKU NOAGIEHUS YMHBIX mexHoa02ull coopa emopcuipwba. Kax ciedcmsue, ooua
U3 MeHOeHYUll COBPEeMEeHHOCMU — 3MO YMHble 20p00d U 8HedpeHue unmeprHema eeweil. K 2025 peinox ymuoeo
TKO yeenuuumcs 6 Heckoavko paz. Ob 0cobeHHOCmsAx yu@dposol ymuau3ayuu omxo00s, a maxice o Opyux co-
BPEMEHHDBIX PEUEHUSIX NPOOIEMbL 8 NPEONONCEHHOU CIambe.

Abstract.

The growth of the world's population, the digital transformation of the economy, the growth of waste, land
scarcity, regulatory requirements are the prerequisites for the emergence of smart technologies for collecting
recyclable materials. As a result, one of the trends of our time is smart cities and the introduction of the Internet
of Things. By 2025, the market for smart MSW will increase several times. About the features of digital waste

disposal, as well as about other modern solutions to the problem in the proposed article.

Knruesvte cnosa: ymunuzayus omxo0o8, yugposas ymuausayus, sxoakmueusm, TKO.
Keywords: waste disposal, digital disposal, ecoactivism, MSW.

AKTyaJbHOCTh MCCJIEJOBaHUS 00YyCJIOBJIEHA TEM,
4TO MO JaHHBIM BcemupHOro GaHKa, €KEeroJHO 4eso-
BEYECTBO NPOU3BOJNT YyTh OoJiee 2 MIIPJA TOHH TBEP-
JIBIX KoMMYHanbHBIX 0TX010B (TKO). Poct HaceneHus
3emun, nudpoBas Tpanchopmarysi SKOHOMHUKH, POCT
OTXOJI0B, IE(OUIUT 3€MEIb, PETYIIATOPHbIE TPEOOBAHNUS
— TIPEANIOCHUIKM TOSIBJICHUS YMHBIX TEXHOJOTHH
cbopa BropceIpbs. Kak crencTsue, ogHa U3 TEHACHINH
COBPEMEHHOCTH — 3TO yYMHBIE TOpPOAa M BHEIPEHHE
MHTEpHeTa Bewiel [3, . 223].

K 2025 priHok ymuHoro TKO yBenuuutcs B He-
CKOJIBKO pa3. Mup Bcepb€3 00eCIOKOeH MYCOPHOH
mpobiaeMoil — CTAaHOBHUTCS MOMYJISIPHBIM HKOAKTHU-
BU3M, U3 MepepabOTaHHOTO IUIACTHKA M MAaKeTOB Ma-
CTEepAT OJSKIY, CKAMEHKH U faxe GpyTOoIbHBIE MOTIS.
Hu s xoro He sBiseTCS OTKPBITHEM pa3JieibHBbIN
cbop mycopa. Ho TexHONIOr1Y 1arHyiu Aajneko Brepén
W Terepb MHTEPHET Belled IOMOoraeT cTpaHaM IIpa-
BUJIBHO U 3KOHOMHUYHO YTUJIHM3HPOBaTh OTX0Abl. K
pUMepy, B AHIVIMM yCTaHABIMBAIOT CIICIMAIbHBIE
JIaTYUKU B KOHTEHHEpax, KOTOPBIE O3BOJISIIOT CIIEAUTh
3a €ro HamnoJHAEMOCThI0. Teneps NpeaAnpusTUe TOUHO
3HAET, CKOJIBKO B 0aKkaX Mycopa M KOT1a Hy>HO €0 BbI-
BO3UTh. TakuM 00pa3oM KOMITaHHUS A0OMIACH IKOHO-
MuH B 53% MIPOCTO MOTOMY, YTO OHU TOYHO 3HAIOT, Ka-
KOW KOHTEHep HaIoJIHEH, U He JeNaloT 00be3Na 1o
MapIiipyTam B Hajaexze, 9To 0aku mosHbie. [lomoOHas
TEXHOJIOTHsI UCTTONb3yeTcs u B ['epmanmu [1, €. 22].

[uimessle 0TXOABI — 3TO peanbHasl AKOJIOTHYE-
ckast mpobnema. 94% OTX0J0B OTHPABIISIOTCS HA MOJIHU-
TOH, IJIe OHU pa3ararTcs.

OTO0 03HAuUaeT MOBBIIIEHHOE COJACPKAHNUE METaHa
B BO3JlyX€, OKa3bIBAIOIIETO TAK HA3bIBAEMBIN TAPHHUKO-
BbIi 3¢ pexr. Kpome Toro, B pesysbrate pasioxeHus
MIPOYKTaMH SIBIITIOTCS aMMHAK, cepoBoaopon [5], [6].

CymiecTByeT uepapxus pelieHuss MyCOpHOH Ipo-
0JIEMBI, IOTOMY Ba)KHO M3HAYAILHO OCO3HAThH, KaK CO-
KpaTUThb KOJIMYECTBO OTXOJIOB, MPEJOTBPATUTH UX 00-
pa3oBaHue. A 3aTeM BHEIPATH PEIICHUs UX TalbHEH-
meil nepepaboTku. DyAmIepuHr ABISETCS OJHUM H3
MHCTPYMEHTOB COKPAICHNUS MTUIEBBIX TIOTEPb.

ITpoGmemoit cObopa M yTHIN3aLUK OTXOJOB 3auH-
TepecoBaHbl ¥ B Poccun, rae exerogno obpasyercst 60
MJTH TOHH TBEPJIBIX OBITOBBIX OTXO/IOB. 3a UeThIpe rojia
TOJIBKO U3 BOCTOUHBIX paifoHoB KammHunrpaackoi 06-
JIACTH BBIBE3YT OK0JO 142,6 Thic. ToHH TKO. A 3T0
ToJbKO 3 okpyTa. Beero B o6mactu yetsipe opunnans-
HBIX TMOJIMTOHA: B mMocénkax JKaBopoHkOBO, bapcy-
KoBKe, EnpHMKAx 1 KpyrioBo, 4acTh U3 KOTOPBIX yXKe
nepenoiHeHa. B pernone BpeMs oT BpeMeHH 00pasy-
IOTCSI CTUXHMHBIE cBaJKu. [locnennsas Takas Oblna 00-
HapykeHa B KammamHrpazne, B paiioHe moma 65a Ha
ymune Kamckoit. Yto B Anrmum, 9to B ['epmanuu 00-
pallleHle ¢ OTXOJaMH YCOBEPIIEHCTBOBAIHM YacTHBIE
npeanpusTas. B Poccun 3Toit mpobiiemoii 3aHUMaeTcst
MTC npu noanepxke Poccuiickoro 3K0JI0rH4ecKoro
obmectBa. Komnanus B Hos0pe 0OBsBHIA O 3aIlycKe
(enepasbHON TpOrpaMMbl HU(PPOBU3AIMU PAOOTHI C
orxoxamu. IlepBrIe MPOEKTHI yke peaan3oBaHsl B Op-
noBckoit u CaxanuHckon obnacTsx [3].

MTC peanuzyeT MpOEKTHl B 3KOJOTHYECKON
cdepe U B cerMeHTe ymMHoro ropoxa. Hampumep, co-
3aHNE W BHEJPEHHE KOMIUIEKCHOW IUIaT(OPMBI IS
KOHTPOJIS 32 BBIBO3OM TBEPABIX KOMMYHAJIBHBIX OTXO-
JIOB TIO3BOJIMT JKUTEISAM IIOJyYHTh IIPO3pAadyHbIE Ta-
pudbl, a onepaTopy CHH3HMTH PacXoibl U 00eCHEYUTh
MIPOCTBIE PACcUETHl ¢ MOAPSAYMKAMH, aJAMUHHUCTPALNN
ropojia — yJIy4ILIHTh 3Kosioruto. 1, camoe rmaBHoe, 3a-
ITyCK IUIaT(OPMBI 3aHUMAET BCETO HECKOJIBKO HEJeIb",
— pacckaspiBaeT nupektop MTC B Kanmmannrpanackoit
o6nactu Auna Xiesrosa [2, C. 49].
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TexHoyorusi co3aHa Ha OCHOBE POCCHUHCKOU
ERP-cucteMbr — mporpaMMmel, MO3BOJISIONIEH aBTOMa-
TU3UPOBATh YNPABJICHUE Pa3HbIMU HalpaBICHUSIMH.
OHna 1o3BOJISIET MCKIIOYUTH (anbcuduKaym co cTo-
POHBI TOJPSIIUYUKOB — HaPUMEp, €CIH MyCOPOBO3bI
€34T 110 OJHUM M TE€M K€ MapuIpyTam IO HECKOJIbKO
pas, He youpas mycop. Takxke oHa IT03BOJIIET MUHUMH-
3MpOBaTh KOJMYECTBO IITPagOB, HAKIIAJBIBAEMbIX Ha
PETHOHAIBHOTO OIlepaTopa 3a HEKAueCTBEHHO yOpaH-
Hylo Tepputoputo. CrcremMa Jaét BO3MOXKHOCTB JIOKa-
3aTh, 4YTO TEPPUTOPHIO yOPaIH Ka4eCTBEHHO.

Pemenne MTC pabotaet cremyrommM oOpa3oM:
Ha MaIlMHBI 1 MYCOpPHBIE OaKN yCTaHABIMBAIOTCS JaT-
YHKU — TMPOAYKT MOJIHOCTHIO POCCUICKOTO MPOU3BOI-
crBa. CucreMa KOHTPOJIMPYET HAIIPaBJICHHUE JIBIKCHUS
MaIlH, €r0 MOKHO OTCJIC)KUBATh B PEIKHME PEALHOTO
BpPEMEHU Ha MHTEPAaKTUBHOI KapTe. Texnonorus ¢uk-
CUpYeT JIf000e OTKJIIOHEHHE OT MapIIpyTa, 4TO MO3BO-
JSIET He JIOMyCTUTh 00pa3oBaHie HECAHKLIMOHUPOBaH-
HBIX CBaJIOK.

JIOTIOJTHUTE CHCTEMY MOXKHO AATYMKaMU HarloJl-
HEHHOCTH KOHTEHHEPOB, YTO 1aCT BO3MOXKHOCTb BBI-
CTpanMBaTh ONTHMAIBHBIN MapuIpyT Ut cOopa Mycopa
C y4€TOM aKTyalbHBIX JTaHHBIX M HE "TOHATH MAIINHY
B KOHeIl ropoja BirycTyro". Ha ocHOBe coOpaHHOI HWH-
dhopmaru aBToMaTu3upyeTcs HOPMUPOBAHUE CUCTOBR,
3aKJIFOUEHUE JIOTOBOPOB M PACUETHI C MOIPSIIYUKAMH.

Jnst adpdexTuBHOM pabOThI CO34aHO MOOWIIBHOE
MPUIOKEHUE, Yepe3 KOTOpPOe BOAUTENb OTIPABISACT
($hoTOOTYET O MpoAENaHHOM paboTe WM NPUINHAX, KO-
TOpBIE HE TO3BOJISIIOT BBIBE3TH MYCOp C YKa3aHHOW
Touku. bosiee Toro, MycopoBo3bl MOKHO OCHAaCTHTB Ka-
MepaMu ¢ 0030poM B 360 rpagycoB, 4TOOBI YIIPABIISIO-
I11ast KOMIIAaHWS MOTJIA CIIEANTH 338 YUCTOTOH MYCOPHBIX
TUTONIAJIOK M BBISABIISATH HApyIIUTENEH.

Pa3BepHyTh IUIATPOPMY MOXHO 3a HECKOJIBKO
Henenb. O6mauHoe XpaHWInIe 00ecreynBaeT 3aluTy
JIAHHBIX U KPYIJIOCYTOYHBIM NOCTYN K HUM. JlaTumku
HAIOJHEHHOCTH MYCOPHBIX 0AKOB MOKHO YCTaHOBHUTb
Ha KOHTeHHep JIto0oro Tuma, (opMbl U pa3mepa.

BriBonbl. Tak, B pamkax uccieqoBaHus MPOBe-
JIEH aHaJIU3 BbI30BOB, HAIIPSMYIO CBSI3aHHBIX C BOIIPO-
COM YCTOWYHMBOCTH pa3BUTHs OOLIECTBA, C MpPUBJICYE-
HHUEM HKCIIEPTHOTO MHEHHS CIICILHAINCTOB U3 CQepbl
YCTOMYMBOIO pa3BUTUs U npeacrasurenei IT-orpacnu
— W WAECHTU(HULIMPOBAHBI NEHCTBHS, NpeNNPUHAMAE-
MBbI€ ¥ HEOOXOIMMBIE JUIS IPUHSTHUS TT0JIb30BATEISIMY,
OM3HECOM M TOCY/IapCTBOM B KayeCTBE OTBETHBIX Mep.
HudpoBsie TEXHOIOTHN UMEIOT CEPhE3HBII MOTEHITHAT
JUIL YBENTMUEHUS] MacIITaboB COPTHPOBKH W Tiepepa-
6otku oTxon0B. Ceromus B Poccun exeronHo oopasy-
eTcs okoiio 70 MITH TOHH OBITOBBIX OTXOJOB. YPOBEHb
YTHIU3AIMH onleHuBaeTcs B 5-7%.
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T'OCYJAPCTBEHHBIX YUPEKJIEHUM U BOJTIOHTEPCKUX AKTUBUCTCKHUX JIBUKEHUM

Bastrakova Valeria Sergeevna

NEW CHALLENGES FOR GREENING IN ST. PETERSBURG. GENERAL WORK OF
GOVERNMENT INSTITUTIONS AND VOLUNTEER ACTIVIST MOVEMENTS

Annomayus.

B 2021 200y ecmynuno 8 cuny nocmanogneHue npasumenbCmad, Komopoe no360.Jsaem pecuoHaM camocmosi-
meJjbHO onpedeﬂﬂmb HYJiCHO€E KoaUu4ecmeo napKoBoOUHblX Mecm 6 eopodax 603J1€ HCUJIBIX ()OMOG, 06u4ecm6eHHblx
Mmecm u mecm omowvixa. Kmomy HCe YHUHOBHUKAM pa3peutuiu camum Oi’lpet)e./lﬂm}: MUHUMATITOHYIO I’UZOLLlaab osejle-
nenus. O3enenenue u Haiuyue NAPKOBOUYHBIX MeCm 3A6UCANT He CNOJTbKO OM HOPpMAmueoe6, CKOJbKO om aKmueHo-
cmu mMecniHo2co 6'0061/146‘01116(1 6 KOHermHOlZ JoKkayuu. Ue‘ﬂb cmanmv — U3yUunsd U npoanaiusIupoeams ocobenno-
cmu o3enenenusi 2opoda Canxkm-Ilemep6ype.

Abstract.

In 2021, a government decree comes into force, which allows regions to independently determine the required
number of parking spaces in cities near residential buildings, public places and recreation sites. In addition, offi-
cials were allowed to determine the minimum area for landscaping themselves. Landscaping and the availability
of parking spaces depend not so much on regulations as on the activity of the local community in a particular
location. The purpose of the article is to study and analyze the features of the landscaping of the city of St. Peters-

burg.

Knioueswte cnosa: Canxkm-Ilemepbype, ozenenenue, 2padocmpoumenbCcmeo, napKu, CIMOsHKU.
Keywords: St. Petersburg, landscaping, urban planning, parks, parking lots.

3a 3eieHbIC HACAKICHUS Ha OOIIEIOCTYITHBIX TEp-
putopusix B [letepOypre oTBedaeT KOMUTET MO OJaro-
YCTPOHCTBY, HA MECTHOM YPOBHE 3a HUMH CIEIAT My-
HULOUNAIATETH. Ecim cyaute mo oduiuanpHol craTu-
CTHKE — TI0 KpaifHeH Mepe TOH, KOTOPYIO ITyOIHKyeT
KOMOJlar, — TII0Ka3aTeJi COBCEM HE yJIpydYarollue.
Tak, B 2017 rony B paMKax KOMIEHCALIMOHHOIO O3€eJIe-
HeHUs MaHupoBaiu Beicaauth 9 040 nepeBbeB u 157
006 xycrapuukoB, a mocamuwim 9 143 u 157 740; B
2018-m Bmecto 10 631 nepesa u 161 940 kycToB B ro-
poze Boipociu 11 231 u 164 710; 8 2019-m IletepOypr
cobupanucs o3enenutsh 11 505 mepeBbsmu u 151 645
KyCTapHHKaMH, a 110 UTOTaM OTYHTAIMCh 0 12 875 u
179 123 cootBercTBeHHO. I{udpa Ha Kaxabpli Oymy-
muit Tox GopMHpYeTCsl U3 YHCIIa 3€JIEeHBIX HacaxKie-
HHUH, KOTOPBIX TOPOA JIMIIMJICS 3a HPEeAbIIyInid —
HarpuMmep, MX MOTJIH CIWINTD HM3-332 CTPOUTEIBHBIX
WJIM PEMOHTHBIX paboT, 3a00JIeBaHU, YTO-TO BO BpeMsI
HITOPMOB NOBanui BeTep. M ecnu cyauTs Mo cyxoil
CTaTHCTHKE, iepeBbeB B [leTepOypre ¢ KaxIbIM roioM
craHoBuTCs Bee Goubime [1, €. 23].

OpHako, cuTyanusi, HAOOOPOT, MEHIETCS B Xy.I-
myto ctopoHy. OCOOEHHO B 9acTH HOBBIX 3€JIEHBIX
HacaxJeHui. [loaToMy HMHULIIMATUBY B 3TOM BOIIPOCE
neTepOypKIpl Bce yamie 6epyT Ha cebs1. Tak, He T0XKH-
JlasiCh, TIOKa YAHOBHMKH peIIaT pa3douTh CKBEp HAIpo-
THB «HeBckol paTymmn», akTHBUCTHI IBMOKeHHS «LleH-
TpaNbHBIN paifioH 32 KOM(OPTHYIO cpery OOUTaHUs» B
HOs10pe mocaauiy Ha yriry Kupounoit n Hosroponckoit
YIJIUL IECATH JIUIL. 3a Napy HeAEeNb 10 ITOT0 OHHU JKe MO-
cenunu Ha ynune Hekpacosa 12 nepesbes. [Ipumepro
B TO ke Bpems y ckBepa llleBuenxo B Ilerporpaackom
pailiOHEe MOSBUINCH TPU KAIlTaHA, yCTAHOBICHHAS PA-

JIOM TabJinuKa riacuia: «BrIcakeHO COBMECTHO C KO-
MUTETOM IO OJIaroycTpoilcTBy u ABHKeHHEM «[lepe-
Bbs [leTepOypray.

AKTHBHCTBI IIBITAIOTCSI OTCIIEKMBATH IOCAIKH U
BEIPYOKH JiepeBbeB Ha Tepputopun IlerepOypra, HO B
9TOM MM HPUXOJHUTCS CTAIIKUBATHCS C PSAOM CIIOXKHO-
creil. Eciy OTKpBIThIE JaHHBIE O TIOCAKAX €IIe MOXKHO
HACKpPECTH M3 PA3IMYHBIX MCTOYHUKOB U IOIBITATHCS
COIIOCTaBUTh, TO O BEIPYOKE HEM3BECTHO NMPAKTHUYECKH
HHUYETO, TO3TOMY IOJHYI0 KapTHHY IPOUCXOMASIIETO
HpeACTaBUTHh HEBO3MOXKHO. [TomoOHas cutyanus, 1o ee
MHEHHIO, CKJIaIbIBAETCsl M3-3a TOTO, 4YTO BCS pabora,
CBSI3aHHAsl C TOPOJCKUM 03EJIEHEHHEM, COCPEI0TOUEHA
B pyKax KOMHUTETA 110 06J1aroycTpoicTsy [2, ¢. 13].

YroObl M3MEHUTDH MOJIOOHOE TTOJIOKEHHUE BELIEH,
HEO0OX0ANMO BKITFOUHUTH B ITPOIIECC HOBBIX YYACTHHUKOB,
KOTOpBIE B3sUIM OBl Ha ce0s, HanpuMmep, HaJI30pHYIO
¢GyHKIMIO WM (QYHKOMIO TIAaHUPOBAaHHUS Ha JOJITO-
CpOuHYIO nepcrnektuBy. W mepByro, 1 BTOpYO, Ha ee
B3IJISIT, MOT OBI BBITIOJIHATH KOMUTET 10 IPUPOJIOTIONb-
30BaHMIO.

ITo MHEHHIO CIENMAIMCTOB, TJIaBHAS 3a/1a4a B 00-
JIACTH O3€JICHEHUSI — CIENaTh TaK, YTOOBI IepeBbs Ie-
pecTanu BOCTIPHHHMATHECS KaK OOBEKT OJaroycTpoi-
CTBa, W 0OpaTWTh BHUMAHHE BCEX YYAaCTHHKOB IIPO-
1ecca Ha NOTPEOHOCTH PAaCTUTENBHOCTH, YTOOBI OHA
MOTJIa HOPMaJIGHO TPOM3PACcTaTh B YCIOBUSIX TOPOA-
cKoit cpensl [4, €. 17].

Ha npumepe o3enenenus miomanku y 'octuHoro
JIBOpa OH 00BSICHHJI, KaK TOTAIEHOE HOKPHITHE TIOBEPX-
HOCTH BOKPYT J€pPEBHEB TBEPIbIMH MaTepuaiaMy IpH-
BOJUT K yrHETCHUIO KOPHEBON CUCTEMBI M UX MPEXKIC-
BpeMeHHOMY BbeIMHpaHnio. «Korma yOpamm crapsie
JIUIBI, TEPPUTOPHIO MOKPHUIM IUINTKOH, OCTaBHB He-
OoJIbIIINE TTOCATOYHBIE MECTA B BHJE KBAPAaTOB, 00bEM
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KOTOPBIX HEAOCTATOUEH AJISI TOTO, 9TOOBI AEPEBBS CY-
IIECTBOBAIIM 0€3 JOIOIHUTEIHLHOTO YX0Aa.

OnHaKo MOMUMO OIIHOOK, COBEPLIEHHBIX YeJIOBe-
KOM, €CTb U INI00aJIbHbIE BHI30BBI, KOTOPHIE BO3HUKAIOT
Ha ITyTH COXPaHEHMs U Pa3BUTHS 3€JICHBIX HAaCAXKICHUI
B IlerepOypre. BoBpemst Ha HUX yKa3aTb W NPEIJIO-
JKUTh BAPHAHT OTBETa — 33/1a4a YYEHBIX.

OIHMM M3 TaKUX BBI30BOB SIBIISIETCS INIOOAJILHOE
MOTEIUIEHHE, KOTOPOE INPHBOAUT K BO3HHKHOBEHHIO
HOBEIX Oose3Hel. CaMBIil APKUii IpIMep — HOSBICHUE
B TOpoze 3a00JIOHHIKOB, IEPEHOCIIINX TPUOOK, KOTO-
pHIit youBaeT nepeBbs. OHH 000CHOBAIHCH y HAaC U3-3a
W3MEHEHHs KIMMaTa, UM KOM(OpPTHO 3HMMOBaTh B
Hammx Kpasx. M3-3a HUX MBI NOTEPSIIM OOJBIIYIO
9acTh BSI30B U, IO BCel BUIUMOCTH, IOTEpsieM Bce. A
BSI3bI, €CJIM MHE HE U3MEHSET MaMsTh, COCTaBIISIOT 00-
Jiee IeCATH MPOLIEHTOB OT BCEX 3€JIEHBIX HacCaKICHUN
B ropoze. [lyist pemeHus 3Toi mpobiemMbl ee He0OXo-
JWUMO BBIABJIAATH HA pAHHEM 3TAllC — CIIUJIMBATDh U CKU-
raTh 3apa’keHHbIC JiepeBbs. Ho OHa He monydmia afgek-
BaTHOTO OpraHW3allMOHHOTO OoTBeTa. [loaToMy smmue-
MHIO OCTAaHOBHUTH HE CMOTJIH.

Amnanorndnas mpobieMa ceidac HaOmonaeTcs B
UCTOPHYECKOM paiioHe MapThINIKUHO, PACHONIOKEH-
HOM Mexny Ilereprodom u JlomorocoBoM. Tam Obla
3aMedyeHa H3yMpYyAHas 3/1aTka — BpeauTelb, Ipea-
CTaBJIAIOMIMNA OMACHOCTh I siceHeH. «3a BCIO HUCTO-
PHIO YeJIOBEYEeCTBA ATOT MAaTOI'eH HaHeC CaMblil 6Ob-
IO YPOH JApeBecHBIM HacaxieHusM. Hampumep, B
Awmepuke ot Hero noru6no 100 MUUTHOHOB sSICEHEH.
®DaxT 00HApyKEHUM 37TaTKU — OOJBIION BBI3OB AN
9KOCHUCTEMBI, U OTBETHTh Ha HETO HEOOXOAWMO 10
KOHIIa Masi, TO €CTh JI0 TOTO, KaK HaAYMHAETCS JIET MO-
JIOABIX JKyKOB, KOTOPbIE HAYHYT PaclpoCTPaHsITh WH-
(hexmuro nanpe.

OnHaKo M3MEHEHUs KIMMaTa MOXKHO HCIIOIb30-
BaTh C NOJIH30H. B r100anbHOM MOTENIICHUN €CTh IITI0C
— OHO pAacHIMpsieT aCCOPTHMEHT JEepPEBhEB, KOTOPHIE
MOTYT pacT B HaImx kpasx. [loaroMmy ogHOI 13 3a1a4
Ha MCpPCHEKTUBY, HA MO B3I, MOXCT CTAaTh ITOCTC-
TMCHHOC BHCAPCHUE HE XAPAKTCPHBLIX IJI HAIUX IMH-
pot BuaoB. IToka uto B hopmare skcriepumenra. ITo
JUTUTENBHBIN MpoIiecc, HO OH OyaeT paboTaTh Ha HaIle
Oynymiee. Ceifuac caMoe MOAXOAsIIEe BpeMs sl MO-
JIOOHBIX TIpakTHK. PaboTa B 3TOM HanpaBiIeHHH TaKKe
MEePCIIEKTHBHA C TOYKH 3PEHHS NPEIyNpeKaeHus pas-
JMYHBIX 00JIE3HEH, TaK KaK BPEUTEIH, KOTOPBIE UX I1e-
PEHOCSAT, KaK MpaBUIIO, UMEIOT «y3KYyIO CIIeIHaIn3a-
IIUI0», U BUAOBOE pa3HOOOpas3me B ciydae SIMUAESMHUHI
MO3BOJIMT COXPAHNUTH OOJIBIIYIO YAaCTh 3€JIEHBIX HacaX-
JICHUM.

W3BecTHO, 9TO AN yXO[a 3a 3€JIeHBI0 KOMOar
PEryIspHO TPHBIIEKAET HAyYHOE COOOIIECTBO, a BCE
COTPYJHHMKH 3aKaHYMBaJIM JIeCOTEXHMYECKYyI0 aKaje-
muto. [ToaToMy Takoit ocTpslil BOnpoc, Kak, HalpuMep,
BBIPYOKa, KaX/(blif pa3 penraercs KoJUeTHalbHO.

XoTsl B LIEJIOM B3aMMOJICHCTBHE KOMHUTETA C XKH-
TEJISIMH TIOCTPOECHO BechMa cBoeoOpa3Ho. HoBrle nepe-
BB TOSIBIISIIOTCSL B TOPOJIE, B TOM YHCIIE, B PaMKax Me-
PONPUATHI TI0 TIEPEyCTPONCTBY TAPKOB, CaJ0B U CKBE-
poB. Ilepen wHauwamom paboT paspadaThIBAIOTCS
KOHLETIIUSI ¥ TPOEKT, UX MOKAa3bIBAIOT TOPOXKAHAM B
COLIMANBHBIX CETSIX, HO 3a4acTyi0 3TO INPHBOJUT K

ckaHznaitaM. To He yIYUTHIBAIOT MHEHHE BaCHIICOCTPOB-
1B, KOTOPBIE XOTAT BUACTH B CKBepe OOJbIIe aepe-
BbEB, a HE IUIMTKY, TO MHEHUE HJEOJIOTOB Mapka He
COBIAJaeT ¢ Mo3uuMel Omkaiimmx coceeil. B camom
K€ BEJIOMCTBE 1 BOBCE TOBOPHJIH, YTO MO OOIIIECTBEH-
HBIM OOCY)XJICHHEM MOHMUMAIOT JHIIb MH(POPMUPOBaA-
HUE Ipax/iaH.

KomureT npuBeTCTBYET jkeIaHUE FOPOXKAH ydacT-
BOBATh B 03€JICHEHNH TOPO/ia ¥ MHOT/Ia CaM BBICTYIaeT
MHUIIMATOPOM COBMECTHBIX akiuii. OJHAKO YHHOB-
HUIIA TOMYCPKUBACT: BHICAKUBATH JIO00OE JEPEBO B
yepTe ropoa Hy’>KHO CO BCEMH Pa3peInTeIbHBIMH J10-
kymeHTamu. K mpumepy, B OXpaHHBIX 30HaX UCTOpUYIE-
CKOT'0 LIEHTpa 3a4acTyI0 MOXKET pacTu TOJIBKO OIpese-
JICHHBIW BUJI PaCTEHUN. «Y HAC ellle 3HaeTe, KaKkas Ipo-
67eMa — O4YeHb MHOTO MHXXCHEPHBIX KOMMYHHUKAINH,
— nponoinkaer ['yceBa. — U 1uist Toro, 4ToObI BhICA-
JIUTh I€PEBO, KOMUTET 110 OJIAroycTpoiicTBY U BCE HC-
MIOJTHUTEJIbHBIE OpPTraHbl TOCYJapCTBEHHOI BiIacTH MO
3aKOHOJATEIhCTBY 00s3aHBI  OQOPMIATE  Oprepa
I'ATU. He Tonpko ux, a emie OT KOMUTETa MMYILIE-
CTBCHHBIX OTHOIICHHUU MOJyYaTh pa3peuieHus o0 wuc-
MTOJTF30BAHNHN YIaCTKA HA MOCAAKY ACPECBHEB.

[To yTBepkIeHUIO aKTHBHCTOB, B3aHMMOJCHCTBHE
C KOMHTETOM MO OJIarOyCTPOMCTBY IO BOIIPOCAM 03e-
JICHEHHE IPEACTaBIsieT cO0OW UIMTENbHBIN Mpolece,
KOTOPBII MOXET PacTAHYThCS Ha HEIENIH, a TO U Me-
csiupl. Heckospko mpoiie fiena o0CTosT Ha ypoBHE My-
HUIUNAJIUTETOB, B BEIECHHH KOTOPBIX TaKXkKe Haxo-
JUTCs OOJIbIIAs YaCTh 3€E€HBIX HACAXKICHHI, a UIMEHHO
— JepeBbsl, PACHOI0KEHHBIE Ha BHYTPHUKBAPTAIbHBIX
pocTpaHcTBax [6, €. 223].

BriBoapl. B3aumoielicTBe MECTHBIX JKUTEIIEH C
MYHHITUIIAJIAMHA TI0 BOIPOCAaM O3€JICHEHUs He Bcerna
MIPOUCXOUT TIAIKO, M HAWTH OOLIHIA SI3BIK — 3TO 3a-
nada Ha Ommkaiimee Oyaymee. Ho nms Hagama um
HEOOXOIUMO XOTs OBl y3HaTh O CyHIECTBOBAaHHUHU APYT
Jpyra, TaKk Kak, 110 €€ YTBEepXIEHHIO, MHOTHE IeTep-
Oyp>KIIbI B IPUHITUIIE HE 3HAIOT O cyniecTBoBaHud MO
U TOH pabote, KoTOpas MMM mIpoBoautcs. [ng Toro,
4TOOBI TOPOJ MpeoOpa3wiIcs yxe B OmKaiie He-
CKOJIBKO JIET, B apMHH «3€JIEHBIX)» aKTHBHUCTOB HEO0XO-
JMOCTH HET.
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TPAHCIHHOPTHAS OTPACJIb MOCKBBI B YCJIOBUAX TAHAEMUU

Vasiliev Daniil Antonovich,
Galuzina Victoria Igorevna

TRANSPORTATION INDUSTRY OF MOSCOW UNDER PANDEMIC CONDITIONS

Annomayus.

B 2020-m 200y mpancnopmmou ompaciu npuuiocs 04eHsb CI0HCHO, 0adice KYyPbepCKUM CLyHcOam, 00CIyxcu-
8aOWUM UHMEPHEM-MA2A3uHbl. Paccmompum Kakue 3a0a4u npuxooumcs pewianms 05 mozo, 4moosl 6bINOIHUMNY
snudemuoo2utecKue mpedo8anus pasiuuHbIX pecuono8 — 600UMenam Pyp, MauuHUCMAM N0e3008, IKUNANCAM
cy0os. O cumyayuu 8 mpancnopmuol ompaciu u 06 sxonouu Mockevl 8 npeonoxicenHol cmamoe.

Abstract.

In 2020, the transport industry had a very difficult time, even for courier services serving online stores. Let
us consider what tasks have to be solved in order to fulfill the epidemiological requirements of various regions -
truck drivers, train drivers, ship crews. On the situation in the transport industry and on the ecology of Moscow

in the proposed article.

Knrueevte cnosa: mpancnopm, sxonozus, nanoemusi, Mockea.

Keywords: transport, ecology, pandemic, Moscow.

AKTyanbHOCTh JaHHOTO HMCCIIEJOBaHUS MOATBEP-
JKIaeTCsl TeM, YTO CO3JjaHHe YAOOHOM TpaHCTIOPTHOMN
CHUCTEMBI SBJISETCA OJHOW W3 MPHOPUTETHBIX 3a4ad
IIpaButenscTBa MockBbl. CpeicTBa MaccoBoii uHpop-
Manuy MHGOPMHUPYIOT CTPaHy O BBEJCHUH B DKCILTya-
TAI[MI0 HOBBIX CTAHIUI METPO U PEKOHCTPYKIIMM CTa-
PBIX, O 3aIlyCKE IIPOEKTOB, HAIIPABJICHHBIX Pa3rpy3UTh
CYIIECTBYIOIIME JIMHAN TPAHCIIOPTHOTO COOOIICHNSI.

MpupoBasi TpaHCIIOPTHO-JIOTUCTHYECKAsI CHCTEMA
OKa3aJach OJHOM M3 HamboJiee MocTpaaaBmuX chep B
pesynbrare nanaemMun COVID-19. B ocHoBe HeraTus-
HBIX TTOCJIEJCTBUH JISKAT pa3In4HbIe (PaKTOPBL: 3aKPhI-
THE TOCYIApCTBEHHBIX T'PaHMII, BBEJICHHE OTpaHHYe-
HUU Ha Nepe/IBIKEHUE JII0/IeH U TOBapOB, pa3phiB MPO-
M3BOJICTBEHHO-COBITOBBIX IIEIIOYEK, CHIDKEHHE CIIpoca
U TOKyHaTelabHOl coco6HOoCcTH. COBOKYIMHOCTH JaH-
HBIX (DaKTOPOB OTpa3miIach Ha BCEX BHUIAX TPAHCIIOPT-
HBIX [IEPEBO30K — OT UCIIOIBb30BaHUS JMYHOTO U O0IIIe-
CTBEHHOI'0 TPAHCIOPTa B TOPOJAAX A0 OCYILIECTBICHUS
MacCCaXXMPCKUX M TPY30BBIX IMEPEBO30OK KaK BHYTPHU
CTpaH, TaK ¥ MEXJy HUMH.

B npaxTuke TpaHCTIOPTHASI OTPACIIb CTAIIKMBAIACh
HEO/IHOKPATHO C MOCTaHOBKOH CyJHA Ha 2—3-Heaenb-
HBIl KapaHTHUH, a pacxoisl uayT. Tak, ompaBjanach
MPaKTHKa, HaIPAMEp, ep>KaTh PE3ePBHBIA SKUIAX B
KapaHTHHE. B ciygae oOHapyKeHUS MOJI0KHUTEITHHOTO
TECTa BECh DKHIIaX HAIpaBisieTcs B oOcepBep, CyaHO
— Ha Ie3MH(EKINI0, KAPAHTHHHBIA SKHUITaX 3aCTyaeT
Ha BaxTy. ¥ KypbepCKHX KOMITAHUI CBOU MTPOOIEMBI —
TPYJIOBbIE MUTPAHTBI HE CMOTJIM BEPHYTHCS, HaOII01a-
ercs geduuuT KBanM(UIMPOBAHHBIX KypbhepoB. Bce
9T0 Ha (hOHE crmaja 3KOHOMHKH, HEIPOTHO3UPYEMBIX
JIeHCTBUI perMOHANBHBIX BIACTEN 0 BBEJEHUIO Orpa-
HuveHui [1].

K coxanenuro, nanaeMus elie He 3aKOHUYMIIACH,
BIIEPEIH TO-TIPEKHEMY MHOTO MCIIBITAHHUM, HE TOJIBKO
it 6mzHeca. [IpoBepKy Ha MPOYHOCTH HCHBITHIBAIOT
OTHOLIEHHS MEXAy MapTHEpaMH, MEXIy BJIACTBIO U

Ou3HEeCcOM, Jlake BHYTPU CEMbH HE OeccIeqHO MpoXo-
JAT KapaHTUHHBIC OTpaHUYCHUSA WU IIPCOAOJICHHUA 3a-
MKHYTOT'O IPOCTPAHCTBA.

PaCCMOTpI/IM, KaK TMaHAEMUs TIOBJIMAJIa HAa IIPO-
OneMy KazpoBoi oOecrieueHHOCTH TpaHcroprta. KBa-
T(UIPOBAHHBIE CIIEHAIHMCTHI CTAIN OoJiee BOCTpe-
OoBaHbI, 4eM paHble. [laHnemus 3actaBisier Ou3HeC
WCKaTh HOBBIC ITyTH Pa3BUTHS, C HUMH MPUXOJAT HO-
BBI€ ITyTH JIOTHCTHYECKOTO 00ECTIeYeHNs: TOTPEeOUTENh
XKIET HE TOJIBKO IPEAOCTaBJICHHUS MOIBHXHOTO CO-
CTaBa, a KOMIUICKCHYIO yciyry. Mpl 1oka He IOHH-
MaeM, KaK Ha YPOBHE ITOJrOTOBKH MOJIOABIX CHEIHaIIH-
CTOB, BBIITYCKHHUKOB IINKOJI CKa)XETCA BTOpOﬁ rog au-
cTaHIMOHHOTO o0ydeHus. Ckopee Bcero, Hambolee
OpraHM30BaHHBIM U CIIOCOOHBIM OYZAET Jierdye JAenaTh
Kapbepy, a TeM, KTO He CMOI' ce0s 3acTaBHTh, Ipel-
CTOUT ocTaThes 0e3 paboThl. B pesynbrate uepes He-
CKOJIBKO JIET TPAHCIOPTHYIO OTpacib MOXET JOTHATh
npobiema epunnTa KBaIHN(QUIMPOBAHHOTO CPETHETO
3BeHa. Besb BO3MOXKHOCTH JUIS IPOXOXKICHUS NPaK-
THKH TOKE OTPaHUUYCHBI. DTOT PUCK HE CIIEAYET HEllo-
OLICHHBATh B Onminkaimem Oyaymewm [2], [3].

B cermenTe CTpOMTENBCTBA M IKCIUTyaTalluH JIO-
THCTHYECKUX LEHTPOB HAOJIONAETCSl POCT; OH TOXE
CBsA3aH C TEM, 4YTO HU3MCHAKTCA LICIIOYKH ITOCTABOK.
Pa3BuBaOTCS TOCTAaBKHM HETIOCPEACTBEHHO CO CKJanaa
TIPOU3BOAUTEIIA NI OTITOBHKA HETIOCPEICTBEHHO K IT10-
TpebuTeno. MHTepHeT-Mara3uHel MpeaIaraloT Xopo-
IOIyI0 OINIaTy 3a YCIYry T.H. «IOCIEeIHEH M.
Yemyra «ckiaj + Kypbepckas JocTaBka + oriarta» 0y-
JIET OYeHb BOCTPEOOBAHHOM, 1 MBI CKOPO CTaHEM CBH-
JIeTeNIeM pocTa Ynciia TAKMX KOMIIaHUH — U, KaK Clieji-
CTBHE, YKPYITHEHHS STOro cerMenta [4].

Kak cnactu MCII-Ou3Hec? MHorue SKCHEpTHI
YTBEPKAAIOT, UTO HaJ0 OTMeHuTh Hayoru ¢ MCII Ha
Tpu roga. HeoOXon1MMO COKpaTHTh anmapaT YNHOBHH-
KOB 1 HalIPaBUTh UX OTKPBIBATH CBOE JEIIO.

Uto KacaeTrcsi S3KOJOTUM TPAHCIIOPTHOW OTpPACIIH,
TO A1t MOCKBBI IpoOJIeMa 3KOJIOTHH yMaTdHBaETCs,
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MOTOMY YTO OHA HE BHJIHA 32 TSKECTHIO IPYTUX BOIIPO-
coB. Ho s cunTaro, oHa ofjHa M3 OCHOBOIIOJIATAOIITHX.
VIMeHHO 3KOJIOTMYECKash CUTYallMs OIMpPEICNseT: KTO
OCTaHETCs JKUTh B 3TOM FOPOJIC B TCUCHUE OJIMKAUTITHX
net. IMEHHO ynmydllieHHEe WU YXYJIICHUEC CUTYalluu
OTIPENICIINUT, COXPAHUT 1 MOCKBa CBOE MECTO B Kaue-
CTBE (PMHAHCOBOTO U MHTEIICKTYAJILHOTO IICHTPA.

YToOBI MOHATH, YTO MOCKBHYCH BOJHYET 3Ta MPO-
Omema, OCTaTOYHO MOCMOTPETh COIHMANBHBIC CETH,
MIPOBEPUTH CTATHCTHKY 3a00JICBaHUI U CMEPTHOCTH B
IIPOMBIIITIEHHBIX 30HaX MockBbl. KTo-TO ckaxer: ux
OCTaJIOCh HEMHOTO, Bce pa3o0pamn pelaepsl mox
opucel. Her, He Tak. To, 9T0O MX OCTaIOCh HE TaK
MHOT'0, KaKk ObLJIO, HE 03HAYACT, YTO OHU CTAJH 3KOJIO-
ruuecku 0e3onacHbIMU. COPOCHI OTXOIOB MPOUCKOSAT
B OCHOBHOM I10 HOYaM, MMOJJIO U OECUSCTHO — KOrma
JIFOJIH CIISIT, MX OTPABIISIOT.

BeiBoanl. CerogHsi cTpaHa HaXOMUTCS Ha Iepe-
XOJIHOM 3Tare: B TPAHCIOPTHOU cdepe HabIromacTCs
ajanTanys K OOHOBJICHHBIM YCJIOBHUSM JCATEIEHOCTH U
MIOCTETICHHOE BOCCTAHOBJICHHUE TIOCIIE Kpr3nca. Tem He
MeHee TO-TIPEKHEMY COXpaHAeTCS LENbIH PSII PUCKOB.
OkujaHre BTOPOW BOJIHBI MAHAEMHH, POCT KOJHMYeE-
ctBa 3ab6oneBmux COVID-19 B HEKOTOPBIX permoHax
MHpa, YaCTHYHOE BOCCTAHOBJICHUE paHee CHATHIX Orpa-
HUYCHHUH U Jpyrue (akTOpbl CO3MAIOT JaJbHEHIIYIO
HCONPEACICHHOCTh B OTHOIICHUN FJ'IO6aJ'II)HI)IX TpaHC-
MOPTHO-JIOTHCTUYCCKUX cucTeM. [Ipu 3ToM Heompee-
JIEHHOCTh KacaeTcs He TOJbKO CPOKOB BO3BPAIIEHUS K
JIOKPU3UCHBIM TOKa3aTesisiM, HO U Oyayiero obpasa
TPAHCHOPTHOM c(hepbl B MOCTKOPOHABUPYCHOM MHUPE B

uenoM. [Tociencrauii 3adomeBannsgs COVID-19 u mHO-
TUX ApYyrux OoJie3HeH MOXKHO OBIIO OBl HM30€KaTh
obicTpee U d(QQekTrBHEEe, ecau O BiIacTH MOCKBEI
npeano)kmwim 3QQGEeKTUBHBIA MEXaHH3M COOCTBEHHH-
KaM 3THX MPEIIPUATHA — JOTAIUI0 HA OOHOBICHHE
9KOJIOTHYCCKU YHCTHIX MPOU3BOJICTB, OCCIPOIICHTHBIN
KPEIUT HA MEPONPHSTHSA IO 3aIlUTE OKPYKAroIeH
cpenpl. Kak MUHUMYM HE00X0AUMO MPOMUCHIBATH 0051~
3aTeNbCTBA KAKAOTO, KTO yIaCTBYET B TOPOJICKUX KOH-
Kypcax, 3aKylKax II0 MPOBEICHUIO MEPOIPHUATHH IO
3alIUTe OKPYKAIOMEH cpeaspl. JKOIOTHIEeCKHAEe CTaH-
JapTHl CTOJNHIBI TOJDKHBI OBITH MPOIHCAHBI U UCIIOJN-
HATHCS. ECTh 0UeHh MHOTO 00IIIECTBEHHIKOB, KOTOPHIE
BEJyT MOHUTOPHUHT MPEANPHUATUIN U JTHEM, U HOYBIO B
cBoMX pabionax. JlaHHbIe cOOMparOTCs, 000OIIAIOTCS
— BCE ATO MO3BOJISCT CIENIaTh COOTBETCBYIOIINE BhI-
BOJIBI 110 TIpo0JIeMe, a TaKKe MPEAIOI0KUTh OYyAyIHe
pe3yabTaThl Pa3BUTHA.
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3KOJIOTMYECKHWI CJIEJI PETUOHOB POCCHUM. TIPOBJEMBI M PEIIIEHUS B TEPUOT
IMAHAEMUHAN

Vasiliev Daniil Antonovich,

ECOLOGICAL FOOTPRINT OF RUSSIAN REGIONS. PROBLEMS AND SOLUTIONS DURING
PANDEMIC PERIOD

Annomauyus.

chopeHHaﬂ yp6aHu3a14uﬂ u quycmpuaﬂus’auuﬂ OKOHOMUKU OKA3bleAIOM He2amueHoe 6lUuslHue Ha OKpyotca-
owyio cpedy. dmu pakxmopsl NPUBOOAm K yseauueHuro 06vbema blopoco8 y2nepood 6 Aammocdepy u usMeHeHUIo
Kiumama, 4mo 6 KOHe4YHOM umoce seoem Kk HeoOX00UMOCIU UCNOIb308AHUA DOJIbULE20 KOMUYECmBd JdHepeopecyp-
CO86. Lle]lb cmambsvt — U3YHUNML U NPOAHATIUIUPOBAMb IKONO2UYECKUTL CTIe0 pecuoHos Poccuu ZOPOOG 6 nepuod naH-
OEMMM, a makoce npedﬂoofcumb peaiucmuvnsvle cnocobwl peuterHus.

Abstract.

Accelerated urbanization and industrialization of the economy have a negative impact on the environment.
These factors lead to an increase in carbon emissions into the atmosphere and climate change, which ultimately
leads to the need to use more energy resources. The purpose of the article is to study and analyze the ecological
footprint of the city of Russia’s regions during a pandemic, as well as propose realistic solutions.

Knrouegvie cnosa: sxonozuneckuil cned, pecuonwvi Poccuu, Cankm-Ilemep6ype, nandemus, sKonocudeckas
Kamacmpoga.
Keywords: ecological footprint, St. Petersburg, pandemic, ecological disaster.

AKTyaJTbHOCTh HCCIIEOBaHUS 00YyCIOBJIEHA TEM,
4TO AaBJeHHE Ha 3KocucTteMbl Poccun pacrer. [anexo
HE BCE €€ CYOBEKTHI CIOCOOHBI BHIHOCHUTH TEKYIIYIO
HAarpy3Ky, CO37aBaeMyl0 INOTpeOJICHHEM NPHPOIHBIX

pecypcoB U Mpou3BOACTBOM OTX010B. [oxmag WWF
Poccun 00 5K0IOTHYECKOM Clleie pETHOHOB Ha3BIBAET
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IuepaMn MPOU3BOAUTENBHOCTH TNPHPOAHOTO KamH-
taga — Yykotky, Henenxuit AO u Pecnyonuky Caxa
(Axyrus) [3, c. 34].

Camas 3aMeTHasi HarpysKka HaOmoaeTcs Ha 9Ko-
cucreMbl SImano-Hemeukoro AO, IlerepOypra wu
Mocksel. B "rpynme pucka", coderaromieil HU3KUI
YPOBEHb 3aIacoB IPUPOTHBIX PECYPCOB U HU3KUI ypo-
BEHb PAa3BUTHS YEJIOBEUECKOTO MIOTEHIMAIa,— IPEexXIe
Bcero cyonekTsl FOxxuOTO M1 CeBepo-KaBkaszckoro ¢e-
JepabHBIX OKPYTOB U PernOHBI LIeHTpanbHOTO U 10XK-
HO#t yacTu Ypasbckoro okpyra [1, ¢. 117].

JlaHHBIC HOKJIaga OCHOBAHBI Ha cTaTHUCTHKE Poc-
crata 1 OOH 2020 rona, npensigymiee ucciaeqoBaHue
OCHOBBIBaNOCH Ha faHHbIX 2017 roxa. C 2017 no 2020
rozbl 00IEepOCCHICKII TToKa3aTensb Bbipoc ¢ 5,21 rra
10 5,69 rra. [Ipuunna — B addexre HU3KOI 0a3pr 2017
rojia, Korjaa MoKazaTey IIOTpeOJICHHs TOJIBKO Havalll
pactH [2, ¢. 67].

Meroauka pacdera 3Kociena pazpaboTaHa Mex-
JIyHapOJIHOM HccieoBaTeNbcKoi opranuzanueit "I'no-
GaxbHAas CeTh IKOJIOTHYECKOro cinena'. J[Baskabl B romy
OHa BBIITyCKaeT 0030p € pacueTaMu COOTBETCTBYIO-
IIEro MHAUKATOPA 110 CTPaHaM MUpa. DKOCIeR H3Meps-
eTcs B "T00abHBIX TeKTapax'" M cUuTaeTcs Kak pas-
HHIA MEX Ty OMOEMKOCTBIO (TIJIOIAaAbI0 ONOIOTHIECKH
NPOJYKTUBHBIX TEPPUTOPHUN M aKBATOPHUH, CIOCOOHBIX
MPOU3BOIUTH 3KOPECYPCH U YCIYTH U HOTJIOaTh OT-
XOABbI, B TOM 4YHCJIe IapHUKOBBIE Ta3bl, B MX YHCIE
MAIllHK, MACTOUIIA, JIeca, PhIOOMPOMBICIOBBIC 30HBI) U
00BEMOM €XKETOJHO NOTPEOIIEMBIX PECYPCOB.

OTOT HHCTPYMEHT COIOCTABIIAET CIIPOC U PEAJIO-
JKEHUE MPHUPOIHOTO KalWTajla Ha IUIaHETe, B CTPAaHO-
BOM WJIM perHoHaIbHOM paspese. Eciu cripoc mpeBbI-
IIaeT IpeUIoKeHNE, Pedb HJIET O Iepepacxoie Ornoem-
KOCTH — COKpalaercst OmopasHooOpasue, Hcue3aroT
Jeca, MCTOIIAIOTCS PHIOHBIE 3arachl, YHHYTOXKAIOTCS
MPHUPOAHBIE SKOCHUCTEMBI, IIPOUCXOAUT IPO3US IIIOIO0-
POJHOTO CJIOSI TOYBBI, BOSHUKAIOT MPOOJIEMBI C JOCTY-
IIOM K TPECHOIl BOJE, YCHIIMBAeTCAd M3MEHEHHE KIIU-
MaTa. OTO, B CBOIO O4Yepenb, CO3MAET CYIIECTBEHHbIC
PHUCKH AJI COLMANBbHO-KOHOMHYECKOTO DPAa3BUTHS U
MEXTyHApOJHON CTaOUITBHOCTH.

B nienom Poccust o6naiaet 3HaYMTEILHBIMH 3a11a-
caMn BO30OHOBIsIEMBIX pecypcoB. Iloka crtpana mo-
TpeOIIsIeT MEHBIIIE PECYPCOB, YEM CIIOCOOHBI BOCIIPOH3-
BeCTH ee 3KkocucTteMbl. OnHako 3xocnen Poccun npe-
BBIIIAET CPEIHEMHUPOBBIC IIOKa3aTelu, M €cli Obl
Ka)K/IbIil )KUTENb IUIAHETHl MOTPEOIISIT CTOJIBKO JKe pe-
CyPCOB, KaK CpPEeTHECTAaTHCTUYECKUN POCCUSHHWH, MH-
POBOI PKOHOMHKE MOHAA00MIOCH ObI 3,3 TuaHeTsl (B
[[EJIOM, CErOJHS YeIOBEYECTBO HCIIONB3YET PECypChl
1,6 TutaHeTsI).

Cpenu pernoHOB caMblii OOJIBINON 3amac OnoeM-
koctd B P® y Uykorku (301,53 rinobanbHbIX TekTapa
Ha [Jynry HacejeHus), HeHenkoro aBTOHOMHOTO
okpyra (226,43 rra Ha nymy HaceneHus), PecrryOnmku
Caxa (Sxyrmsa) — 105,91 rra Ha nymry HaceneHws.
OKocnes Tpex perHoHOB-IUAEPOB — OAUH U3 CAMBIX
HU3KHX B cTpase (4,5 rra, 4,96 u 6 rra). C apyroro
KOHI[a CITUCKa — PETHOHBI C CaMbIM HU3KUM YPOBHEM
3amacoB OnopecypcoB — Mocksa (0,03 rra), CaHkT-
ITerepOypr (0,10 rra) u Pecryonuka Murymetus (0,77
rra). bomeie Bcero pecypcoB motpebisier Smaro-

Hemenkwuii aBToHOMHBIH OKpYT (8,95 rra), Cankr-Ile-
tepOypr (7,33 rra), Mocksa (7,1 rra), MeHbIIIe BCETO
— Mopposus (3,46 rra), TamboBckas obnacts (3,65
rra) u YeueHckas Pecriy6nuka (3,69 rra) [5].

3anacel IPUPOAHOTO KalMTana pacupeaeseHsl o
TEPPUTOPUN CTpaHbl KpaliHe HepaBHOMepHO. B
"rpyniy pucka" (C HEXBAaTKOM IKOJOTHUYECKOrO Kamu-
tana Oosnee 4eM B 150%) momanu peruoHsl, rae nedu-
IUT TMPUPOJHOTO KalWTajla COMYTCTBYET ICHUIUTY
pa3BUTHS YEIOBEYECKOTo MoTeHImana. [lomydaercs,
YTO TaM HET HH PECYPCOB, HU JOCTATOYHO KBATH(DUIH-
POBaHHBIX KaJpOB, YTOOBI CTPOWTh WHHOBALIMOHHYIO
SKOHOMUKY 3HaHWH, IOCTPOCHHYIO HE Ha OBICTPOI IKC-
IUTyaTaluy MPUPOAHBIX pecypcoB. K nx umcity oTHO-
csiTcd TIaBHBIM 00pa3oM pernossl FOxHoro u Cesepo-
Kagka3sckoro ¢ezaepanbHOro okpyra, a TakKe OTAENb-
Hbele peruoHsl lleHTpanbHoro, IIpHBOIKCKOrO OKpy-
TOB, F0’)KHAs 4acTh Y PaJIbCKOTO OKpyTa [5].

Baxcable H3MEHEHUS TeM He MEHee IPOU3O0IILIH Ha
ypoBHE MOCKBBI, I'/le CHU3HJICS 3KOCIe] OOIECTBEH-
HOTO TpaHcHopTa (IIpeX/e BCEro M3-3a pasBUTHUS 00-
IIECTBEHHOTO TPAHCIIOPTA), OJHAKO YBEIHUHIICS CIE]
KX B OCHOBHOM 3a CUET Pa3sBUTHUsS CTPOUTEIHEHOTO
CEKTOpa U pacUIMpeHHs TEPPUTOPUH MOCKBEI.

Jannsle peiituara 2020 roga He CUIIBHO OTJIMYA-
IOTCS OT IIOKa3aTeNel IBYXroJu4Hoi naBHocTH. OT™Me-
TUM, OJIHaKO, YTO TaK KaK B IIEPBOM OTYETE, MO MpPH-
3HAHHMIO aBTOPOB, OBLIM IEPEOLEHEHBI CIOCOOHOCTH
necoB abcopoupoBath CO2, BCe HaHHBIC M3 OTYCTa
2019 roaa ObUTH BHOBb IIEPECUHUTAHBI C YUETOM HOBBIX
K03(hHULHMEHTOB.

UrtoObI cOepeub 3HAYNTENbHBIE OHOPECYPCHI H CO-
XPaHUTh YPOBEHb OJIATOCOCTOSHMS M BBICOKHE ITOKa3a-
TENM Pa3BUTHUS YEJIOBEUECKOro Kamurasla, Tpedyercs
pa3paboTKa IOJTOCPOYHONW CTpaTeruu pa3BUTHA, B
PaBHOW CTEIeHN yJEJsIomed BHUMaHHE KaK JKOHO-
MHKE U COLMaNbHON cdepe, TaKk U COXPAHEHHIO MpH-
pOJBL. DTO COBHANAET M C BHIBOJAMH JIOKNIAJa O YeJo-
Be4ecKoM pa3BuUTHM "llenn ycTOWYMBOTO pa3BHTHUS
OOH u Poccusa", npeacTaBleHHOTO B KOHIIE MHHYB-
meil Helend B AHQIMTHYECKOM ILIEHTpPE IPH IpaBU-
tenscTBe PO [4, c. 59].

PaccMoTpuM myTH pemieHusl TaHHOW IPOOJIeMBI
Ha mpuMmepe ropona Cankr-IlerepOypra. Dxomornde-
ckuit moruTopuHT B Cankrt-IleTepOypre ocymecTBis-
ercst moctosiHHO. Tak, B ropone paboraer 25 aBToMa-
THYECKHX CTAaHIMH MOHMTOPHMHIA 3arpsi3HEHHs! aTMo-
cheproro Boszayxa. OHHM pacroNIOKEHB BO BCEX
pationax. KpyrinocytouHo kaxapie 20 MUHYT TIPUOOPHI
OTIPENIENIAIOT KOJMYECTBO 3arps3HSIONINX BEIIECTB B
BO3/yX€, a aKTyalbHas WHpOpMAHs ITyOJINKyeTCs Ha
Okonorndeckom noptane Cankr-Ilerepbypra. I'ocun-
CIIEKTOPHI B 00JIACTH OXPaHbI OKPYKAIOIIESH Cpebl pe-
TYJISIPHO IPOBOAAT HAJ30PHBIE MEPOIPUATHSL, UTO T103-
BoysieT 3(GQEKTUBHO BBIABIATE W NPEAOTBPAIIATH
HapymeHnus. Kpome toro, B ropoze ects «KoHnenmus
Pa3BUTHS TEPPUTOPHUAIBLHOM CHCTEMBI HAOOACHUH 3a
COCTOSIHHEM OKpY>Kalollel cpenbl», TIe pacHHCaHbl
neiicrBus 1o 2030 roga. OHa mpeycMaTpuBaeT COBEp-
IIEHCTBOBAHUE CHCTEMBI HAOIIONCHHI 32 COCTOSTHIEM
9KOJIOTUYECKONH OOCTAHOBKH B TOPOJE C YUETOM MHE-
HUS 0OIIECTBEHHOCTH, a TakKXKe MPOPECCHOHATHLHOTO U
Hay4HOTO COOOIIECTBA.
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HamomHuM O Tak Ha3plBaeMOM «3€JICHOM KO-
JIEKCE», OCHOBAHHOM Ha IMPHHIUIAX COLUAIBHON OT-
BETCTBEHHOCTH M MO3BOJISIOIIEM YYaCTHUKAM DPBIHKA
JETUTBCSL MPAaKTUKaMU M 00CyXJIaTh HaOoJeBIINe
toukn. OH Obw1 paszpaboran JTI npu nomnepxkke
Cankr-IleTepOyprckoit MeKIyHApOIHON OU3HEC-acCO-
uuaiuu (SPIBA). K nanHoit nHULIMATUBE yXKe MPHUCO-
eaunmwiocsh 14 npeanpusrtuii [lerepOypra. Asnssace xo-
POLIMM 3JEMEHTOM CaMOPETYIHPOBaHUs, KOJEKC MO-
TUBUPYET KOMIIAHUU MPEBBIIIATh YCTAHOBJICHHBIE
3aKOHOM HOPMBI Ha JOOPOBOJIBHBIX Hadanax, 4To MpH-
BOAUT K YMEHBUICHHIO 3KOJOTMYECKHX PHUCKOB, a
TaKke K OJIArONMONMydHIO W Pa3BUTHIO peruoHa. Jlims
JlaNbHEHNIIero pa3BUTUs 0003HAYCHHBIX HJIEH HE00X0-
JUMO Kak CTUMYJIHPOBAaHUE JpPYTUX YYaCTHHUKOB
PBIHKA MIPUCOEAUHATHCA K «3eJIEHOMY KOAEKCY», Tak U
MOJJIEPKKA (heIepaibHBIX PETYIISITOPOB.

BriBogsl. [IpoGnemsl mepem3ObITKa WM HENO-
CTaTKa TEIUIOBOM PHEPTUH, LIyMa, 3arpsi3HEHHS BO3-
JlyXa ¥ BBICOKOM OIIIAaThl 32 KOMMYHAJIbHBIE TLIIATEKH B
KPYIHBIX TOPOJax BXOIAT B YHCJIO TIIaBHBIX (JAKTOPOB,
KOTOPBIE BIHAIOT HA 3I0pPOBbE U Ka4eCTBO KM3HA. OHI
ere 6osbIe 00OCTPHIINCE BO BPEMs KapaHTHHA, KOTJa

VJIK 691.17

JIOASIM TIPHUIIUIOCH MPOBOIUTH Topa3fo OoJbIIe Bpe-
MEHHU B CBOMX JloMax. Bce 3T0 BiMseT Ha 3Kojoruye-
CKHil ciieql pernoHOB Poccnu B enmom.
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TOXICITY OF POLYMER BUILDING MATERIALS

Annomayus.

B cmamuwe uznoocenvl naubonee mokcuyHvie eewecmea, codepwcau;uec;z 6 NOJIUMEPHbIX CMPOUMETIbHBIX MA-
mepuanax, U ux e6JlusHue Ha 3()0p06be yejoeekda. PaCCMOmp@Hbl cucuernuvecKkue mpe606aHuﬂ K NOJIUMEPHBIM CMPO-

umeslbHbIM mamepuaiam.
Abstract.

The article describes the most toxic substances contained in polymer building materials and their effect on
human health. The hygienic requirements for polymer building materials are considered.

Knrouesnie cnosa. MOKCUUYHOCMb, NOJUMEDPHbLE CIMPOUNENIbHbLE MAmMePUudibl, lemydue seyecmaea, 3()0p06b€

yejioeekda.

Keyword: Toxicity, polymer building materials, volatiles, human health.

ToOKCHYHOCTB (SIOBUTOCTB) — 3TO CIHOCOOHOCTH
OKa3bIBaTh BPEIHOE BO3JICHCTBHE HA )KUBOW OPTaHU3M.
IIpucyrcTBHE XUMHUYECKHX BEIIECTB (TOKCHKAHTOB),
MMEIOIINX CBOWCTBA TOKCHYHOCTH, PUBOJIMT K JI€CTa-
OmTM3aIMy YKOCUCTEM M K BO3MOXKHOM T'HOENn BCEro
JKHBOTO.

HoBas oTpacins HaydyHOTO 3HAHHSA, 3aHMMAIOIIA-
siCSL ICCJIEIOBAHUEM BIIMSIHUSL aHTPOIIOTCHHBIX XUMHU-
YECKUX BEIIECTB Ha OMOJIOTHIECKUE OOBEKTHI OKPYKa-
IOLICH Cpeibl, MONyYrsIa Ha3BaHHE YKOTOKCHKOJIOTHH.
E€ ocHoBHOW 3amaueii sBisieTcss n3ydeHue 3¢GQGeKToB
BO3/ICICTBUSI TOKCUKAHTOB Ha 3/I0POBbE YEIOBEKA.
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CrenieHp TOKCHYHOCTH CTPOMTENBHBIX MaTepua-
JIOB OIICHWBAIOT CIIOCOOOM CpaBHEHHS WX COCTaBa C
npenenbHo qonyctumoit konuentpauuei (II1K) Beine-
JISFOUIUXCA TOKCUYHBIX BEHIECTB M 3JeMeHTOB. Oco-
Oyl0 3HAUMMOCTh HMMEET KJacC OMAacHOCTH, COCTaB
BpPEIHBIX BEIIECTB, a TAKXKE MX KOJIMYECTBEHHOE CO-
nepxxkanue. CaMbIMM TOKCUYHBIMU BELIECTBAMU SIBJISI-
I0TCSI TOJIMMEPHBIE CTPOUTEIbHBIE MaTePUAIbI.
[NOJIMMEPHBIE CTPOUTEJIbHBIE MATEPUAJIBI

[omumepHBIE CTPOWTENBHBIE MaTepHalbl OYCHB
aKTyaJbHBI B COBPEMEHHOM CTPOHTENBCTBE, UX HACUHU-
TeIBacTCA cBhIe 100 HamMeHOBaHNM, OHM HAXOJAT BCE
Ooree mMMpPOKOE IPUMEHEHHE.

[TonuMepamu Ha3bIBaIOTCS BBICOKOMOJIEKYJISIP-
HbI€ COEIUHEHMs, BaXKHEillllags COCTaBHas YacTb —
mwiactMace. /I MogydyeHUsl MOJIMMEPOB HCXOAHBIM
CBIpbEM SIBJISIETCS MPUPOJAHBIN ra3, a TakkKe «IOMyT-
HBII1» T'a3, CONPOBOXKIAIOINN BBIXO/IbI HEPTH U KAMEH-
HOYIOJIbHBIH JEroTh, IIOJYy4aeMbl IIPU KOKCOBAaHUU
VTS

V3HavaapHO MPOMBINUICHHOE MPOM3BOJCTBO IIO-
mmMepoB Hagaock B 20-30-¢ rr. XX B., KOTJja MaccoBO
CTalll U3rOTAaBINBAaTh MOYCBHHO(DOPMAIbICTUIHEIC 1
HEKOTOpBIC APYyrue BHABI MonuMepoB. C BHEIpEeHHUEM
TOJIMMEPH3aIHU OBUTH CO3/IaHbl HOBBIE BHUIBI TIOJHMeE-
POB: MOJIUCTUPOIL, TOTUBUHIIXJIOPU]I, TOJIMBUHUIIAIIE-
TaT u Ap. [lo31Hee MOSBUIUCH MOJIUKOHEHCAIIMOHHBIE
TTACTUKH.

B Hacrosimee Bpemsl MONMMEpHBIE MaTepuaibl
OYECHb aKTyalIbHbI B CTPOUTENBCTBE, UX BCE Hallle Mpu-
MEHSIOT KaK BaKHEHIIYI0 COCTAaBHYIO YacTh KOMIIO3H-
[UOHHBIX MaTEepHANIOB, HAIPUMEp, IMOIUMEPOECTOHOB.
CriekTp MpUMEHEHUS IOJTUMEPHBIX CTPOUTEIBHBIX Ma-
TEPHUAIOB BeChMa MIUPOK, UX HCIIONB3YIOT IS OTIACIKA
MOJIOB (JIMHOJICYMBI U TUTUTKHA Ha OCHOBE ITOJIMBUHILI-
XJIOpUAa W JAp.), BHYTPEHHEH OTAENKH IOTOJNKOB W
CTEH, TepMETU3alliU U TUAPOU3OIISALNHN 3JaHUM, U3r0-
TOBJICHHS IIIYMO- W TETJIOU30JISIIUOHHBIX MaTepUAIOB
(mopormnacTel, NMEHOIJIACTHI, COTOIUIACTBI), a TaKKe
KPOBEJILHBIX ¥ AHTUKOPPO3UOHHBIX MaTepUaJIOB U TO-
KpPBITUH, OKOHHBIX M JBEPHBIX OJIOKOB, KOHCTPYK-
THBHO-OT/CJIOYHBIX U OTPAKIAIONINX AJIEMEHTOB 37a-
HUH.

TOKCHYHOCTD W IpyTrHe HeONaronpusTHBIE CBOI-
CTBa MMOJUMEPHBIX MaTEPHAIIOB.

OueHuBast 5KOJIOTMUECKYI0 YUCTOTY MOJIMMEPHBIX
CTPOUTENIbHBIX MaTePUAIOB, PYKOBOJICTBYIOTCS CIIEIY-
IOIIMMHU BaXXHBIMU TPEOOBAHUSIMH K HUM:

1. mommMMepHBIE CTPOUTENHHBIE MATEPHUAIBI B TI0-
MEICHUH HE JTOJKHBI N3/IaBaTh CTOMKOTO U crienudu-
YECKOTO 3araxa;

2. BBACISITH B BO3AYX JIETY4YHE BEIICCTBA B
OTIACHBIX IS YeJIOBEKa KOHIIEHTPAIIUSX;

3. aKTUBUPOBATh Pa3BUTHE MATOTCHHOW MHUKPO-
(hi10pEI Ha CBOCH MOBEPXHOCTH;

4. oTAromaTh MUKPOKIMMAT TIOMEIICHHIA;

5. momuMmepHBIE MaTepHaibl O0S3aHBI TOABEP-
TaTbCs BIAXHOUN NIE3NH(PEKIIH

6. HanpPsHKCHHOCTB IOJI CTATHYECKOTO AICKTPH-
YecTBa Ha TIOBEPXHOCTH MOJIMMEPHBIX MAaTEepHUAIOB HE
JoJnkHa ObITH Oosbiie 150 B/cM (mpu oTHOCUTETHHOM
BJIaYKHOCTH BO3JyXa B nomeniennu ¢ = 60 — 70%).

7. Tlo maHHBIM HCCIIEOBaHMUS, IPAKTUYECKH BCE
MIOJIMMEPHBIE CTPOUTEIBHBIE U OTAEIOYHBIE MaTEpH-
aJIbl CO3/IaHbl HA OCHOBE HU3KOMOJIEKYJIIPHBIX COEIU-
HEHHUH, B IpOLIECcCe HCIIOIb30BaHUS MOTYT BBIACIATH B
BO3/1yX SJOBUTHIE JIETY4YHE KOMIIOHEHTBI, KOTOPbIE B
JajbHeieM HeOIaronpusITHO BO3/Je HCTBYIOT Ha BCe
YKMBBIE OPTaHNU3MBI.

8. MexayHapoJHOE areHCTBO 10 H3YYECHUIO
paka (MAWP) 3aocTpseTr BHUMaHHE Ha KaHIEPOTCH-
HYIO0 OIacCHOCTh IIOJMMEPOB, MOIYYEHBIX Ha OCHOBE
He(TH U KAMEHHOTO YTJIsl, @ ATEHCTBO IO PETHCTPalui
TOKCHYHBIX BEUIECTB M 3a00JICBaHUII OTMEYAeT, YTO
TIPU MPOMU3BOJICTBE MIACTMAacC OepyTCsl BEIIECTBA, BXO-
Jsaie B nepedeHs 20-Tu Haubosiee HEraTUBHBIX TOK-
CHYHBIX BEIECTB.

9. IlpuBoaMM XapaKTEPUCTHKY HEKHX MOJIMMEp-
HBIX CTPOUTENBHBIX U OTJEJIOYHBIX MaT€PHUAIOB, KOTO-
pble CIOCOOHBI BBIACISATH SIOBUTHIE CYOCTaHIIUH.

10. Marepuasbl Ha OcHOBE (heHOIpOopMabIerui-
HbIX cMour (DDC) — npeBecHocTpy)eunbie (JICIT),
npeBecHoBOJIOKHUCTRIC (JIBII), a Takke ApeBecHOCTIO-
ucteie (JICII). Beigensior Oosbinoe KOJIMUeCTBO (e-
HOJa U (OPMaAIBACTHAA, CIIOCOOHOTO YTHETAaTh HEPB-
HYIO CHCTEMY UYEJIOBEKA, BBI3BIBATH CHITh, @ TAKXKE MPO-
BOLIMPOBATh QJUIEPTHIO M OpPOHXHAIBHYIO acTMy.
Konuenrpaius ¢opmanbieriia B MoMeIeHUsX, 0a-
TOYCTPOEHHBIX MEOEIBIO U CTPOUTEIHLHBIMI KOHCTPYK-
uusmu, uMmeromuMu B coctase J[CII, MoxeT mpeBbI-
miate [IJIK B 5-10 pa3. SIn0BUTOCTH BBIIENAIOLINXCS
BEIIECTB B OOJBIIMHCTBE CIy4YaeB 3aBHUCUT OT MapKH
cmodbl. [1]

11. Marepuanbl Ha OCHOBE 3IOKCHIHBIX, KapOa-
MUJTHBIX, (DEHOJIBHBIX, ()yPaHOBBIX M MOJIHMYPETaHOBBIX
cMmout. Bee 3T cMounbl comepikar JieTydne TOKCHYHbBIE
BEIECTBA: TUOYTI(TONAT, SPUXIOPTUANH, (HOpMATb-
nerun v ap. Hanpumep, monmmepoeron (I16), B coctas
KOTOPOTO BXOJHUT 3MOKcHAHas cMmoia D/-6, ¢ BBxe-
HHEM B ero cocTtaB Iuactuduxaropa MI'®-9 ymeHs-
maeT BeiAeneHne OXI' U peKoMeHIyeTcsl TOIBKO JUI
HPOMBINIICHHBIX M O0IIECTBEHHBIX 3/IaHUH.

12. TTonmuBununxaopuansie Matepuansl (I1BX).
I[IBX sBasiercss cambIM JEUIEBBIM, U MOTOMY CaMbIM
pacIpocTpaHEHHBIM, BUAOM IDIacTHKa. it mpuganus
TIOJMBUHWIXJIOPULY 3JACTHYHOCTH B €0 COCTaB JI0-
0aBIAIOT TUIACTH(UKATOPEI — (hTamaTel OO0 S(HUPEI
(TanaToB, KOTOPHIE NPH NOIAJAHUH B OPraHU3M YeJlo-
BEKa MOTYT BBI3BAaTh MOPAXXCHHE IIEYCHU U IOYEK, a
TaK)Ke MOT'YT ITPUBECTH K PAKY ¥ CHIPKCHHUIO 3aIIUTHBIX
cBoiicTB opranusma.[2] Takum o6pazom, [IBX matepu-
aIIbl pEKOMEHAYETCS IPUMEHSTH TOJIFKO BO BCIIOMOTa-
TEJIBHBIX TIOMEIICHUAX U KOPUA0PaxX.

13. Pe3uHoBbIi JInHONEYM (peiuH). Penun — 1mo-
KpBITHE Ha 110J1, OCHOBAaHHOE Ha Pe3UHE JBOMHOM mepe-
paborku. HeszaBucMMO OT  HPOJOIDKHTENBHOCTH
HaXOXJICHHUSI €r0 B IIOMELICHHH BBIJCISIET HEXema-
TeNbHBINA crienpuueckuii 3amax . Ha cBoeit moBepxHo-
CTH PEJIMH, KaK M BCE TUIACTUYECKHE MacChl, HAKaIUIN-
BaeT 3HAUUTEIbHBIC 3apsAAbl CTATHYECKOTO 3JIEKTpHIe-
cTBa. B XWJIBIX KOMHaTax INPOU3BOAMTH IOKPHITHE
T10J1a PEJINHOM HE PEKOMEHAYETCSI.

14. JTakokpacouHble MaTepuainbl. Hanbomnee Bpen-
HBIMH KOMIIOHEHTAMH JIAaKOKPAaCOYHBIX MAaTEpPHAIOB
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CUNTAIOTCS OPTaHUYECKHE DPACTBOPUTEIH, OTBEPAH-
TENU OISl TONMYPETAaHOBBIX M JMOKCHAHBIX MaTepHha-
JIOB, a TaK)Ke OTJEIIbHbIE MMI'MEHTHI (0COOCHHO cozep-
amue cBuHel). Kpome Toro, 00JIbIIMHCTBO JIAKOKpa-
COYHBIX MOKPBITUH 3arpsi3HSAIOT BO3AYIIHYI Cpeny
JKHMJIBIX MOMEIEHUI KCHIIONIOM, TOJYOJoM, OyTHIMe-
TaKpUJIATOM U Jip. PacTBopuTen MOTYT BBI3BIBATh OCT-
pble ¥ XpPOHUYECKHE OTPABJICHUSI OPTaHM3Ma y Yello-
BEKa, MOYTH BCE PACTBOPUTEIM HETATUBHO BO3JCH-
CTBYIOT Ha IICGHTPAJIbHYIO HEPBHYIO CHUCTEMY: MpPH
BBICOKHX KOHIICHTpPAIMAX IOSBIIIOTCA TPH3HAKH
HapKO03a, a IPU HU3KUX — BO30YKIeHH.[ 1]

Ilo nmanHbIM MccnenoBaHusl ydeHblx MHcTUTyTa
cTpoutenbHOW skonoruu B llIBennu, Hambomnee TOK-
CHYHBIMUA XUMUYECKUMHU COCTUHEHHUSIMH, KOTOPHIC BbI-
JIEISIFOTCS B BO3AYIIHYIO CPEy )KMIIBIX TOMEIEHUH U3
MOJIMMEPHBIX CTPOUTEIBHBIX MaTEpUaJIOB, SIBISIFOTCS
HU301IMAHTHI, Ka}lMI/Iﬁ 1 aHTUITAPCHBI.

I/ISOHI/IaHTLI — 3TO OIIaCHBIC TOKCHYHBIC COCIUHC-
HUS, TIOTAJAIONIHE B JKHIIbIC TIOMELICHUS U3 TTOJIype-
TaHOBBIX MaTepuainoB. [lIBeackue crennamtucTsl OTME-
YaroT, YTO MOINYpETaHOBas MeHa y00HA B UCIIOJIB30-
BAaHWM, HO MOXET OKa3aTbCsl HEeOe30MacHOW s
Oynmymiero »xmnnima. HeraTtuBHOe BiIMSHHE W30LMAH-
TOB, IPUBOSIINX K aCTME, aJUIEPTUH U IPYTUM BUIAM
3a00JeBaHNs, YCHIIMBACTCA IPU HarpeBaHUM MOJIHYype-
TaHOBBIX MAaTCPUAJIOB COJIHCYHBIMU JIydaMU WUJIN TECII-
JIOM OT OTOITUTENBHBIX OaTapei.

Kpaiine onacen xagmuii — TSKENBIA MeTaslI, Co-
JIepaKaluiicsa B TNIACTUKOBBIX TPyOax, JTaKOKPACOYHBIX
MaTe€purajiax, HAalOJbHBIX MOKPBITUAX U T.[. HpI/I I1omna-
JAaHWUM B OPTaHM3M YeJIOBEKa BBI3BIBACT HEOOpaTHMbIE
M3MEHEHHMS CKeJleTa, IIPUBOIUT K 3a00I€BaHHSAM ITOYEK
Y MaJIOKPOBHIO.

AHTHIIMPEHBI — BEIeCTBa, 100aBIsieMble B MaTe-
pHan OpraHUYecKOro MPOUCXOXKICHUS ISl CHIDKCHUS
ero roprouectd. HakannmBaroTcs B TKaHAX OpTaHH3Ma

1 BBI3BIBAIOT 3a00JI€BAHUS IIUTOBHIHOW JKEIE3bl U
Ipyrue 3a00eBaHus YHIOKPUHHON W HEPBHOM CHCTEM.

Takum 00pazoMm, MOJMMEpPHBIE CTPOUTEIIbHBIC Ma-
TepUabl ABISAIOTCS UCTOUHUKOM BBIJCIECHHUSI MHOTHX
TOKCUYHBIX BEIIECTB, 3TO INPOUCXOAUT BCIEICTBHE
CTapeHHs MaTepualloB Kak IMOJ JeHCTBUEM XUMHUe-
CKHX U QU3HMYECKHUX (PaKTOPOB (OKHUCIICHHMS, IEPETIaIOB
TeMIIepaTypsl), TaK U B COOTBETCTBUM C HEJOCTATOU-
HOHM 3KOJIOTMYECKOW YUCTOTOM HCXOJHOIO ChHIpbi U
HapyIIEHHEM TEXHOJIOTHH UX IMPOHM3BOACTBA HIIHM HC-
TIOJIb30BaHMS €€ HE 10 Ha3HadeHUI0. CTeneHb BhIIeIe-
HUSI Ta3000pa3HBIX SAOBUTHIX BELIECTB 3aMETHO YCH-
JIMBAETCS MPH TOBBILICHUH TEMIIEPATYphl HA MOBEPX-
HOCTU MOJUMEPHBIX MaTepHajoB U OTHOCUTEIHHOI
BJIQYKHOCTH BO3/yXa B MOMEIIECHUU. [3]

Emé ogHuM UCTOYHUKOM YXYALLICHUS 3KOJIOrHde-
CKOT'O COCTOSIHMA XHJIBIX IOMEILEHHH - 3TO paccere-
HUE T10 TMOBEPXHOCTH MOJMMEPHBIX MaTepPHAJIOB MHUK-
podops! (rpubkoB, Mxa, OakTepuii u 1p.). B cBsi3u ¢
9THM B JICYEOHBIX YUPEKICHUIX U OOIIECTBEHHBIX 371a-
HUSIX UCIIOJIB3YIOTCSI TOJIBKO MTOJIMMEPHBIE MaTepHalbl,
obnaaromue OaKTEPUIUAHBIME CBOMCTBaMH, HAIIPH-
Mep, MOJBl Ha OCHOBE ITOJMBHHIIAIETATHON 3MYJIb-
cHH.
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HOW JAPAN HAS INFLUENCED INTERIOR DESIGN.

Annomayus.

B cmamuve 206opumcs 0 enuanuu ANOHCKOU KYIbMypbl HA HOPMUPOBANUs 0OUECMBEHHO20 NPUCTPACTUSL K

Ou3alHy UHMepPbepPos.
Abstract.

The article talks about the influence of Japanese culture on the formation of public addiction to interior

design.

Knrouesvie cnosa: ousaiin, apxumexmypa, 6adu-cadu, 0xcananou, Ou3atii UHMepbepos
Keywords: design, architecture, wabi-sabi, japandi, interior design

Kasanocp Obl, Kak Takas MaJeHbKas CTpaHa, H30-
JMPOBaHHAsI OT OCTAJIBHOTO MHUPA, MOTJIa OBl MOBJIHATH
Ha ()OPMHUPOBAHHS MHTEPHEPHOTO CTUIIS LIENIOTO MOKO-
aeHus1. Celyac SIMOHIBI TUKTYIOT TPEHABI, HOCKOJIBKY
MMCHHO SIIOHCKAas HWICOJIOTHS HAIIa OTPAXKCHHSA B
Maccax.

Kakas ke oHa sinoHckas uitocodus 1 Kak 3To 0T-
Pa3mIIOCh B COBPEMEHHOM HUHTEpbepe?

B nepByto ouepenb, eciau Mbl TOBOPUM O (DIIIOCO-
(uu AnoHUEB, TO 3T0 Bdbu-cdbu (an. fEFX, «ckpoMm-
Has TPOCTOTay; 6abOU «HENPHUTA3ATEIbHAS POCTOTA»
+ cabu «HanN€T CTApUHBI; YMHPOTBOPEHHE OJMHOYE-
CTBa») — 3TO SMOHCKas PUIOCO(Hs, KOTOpas 3apoH-
Jach B 15 Beke. «BaOM» acCOLMUPYETCS CO CKPOMHO-

CTBIO, OJHHOYECTBOM, HE IPKOCTHIO, OTHAKO BHYTPCH-
Hel CHIION; «cabu» — ¢ apXaHYHOCTBI0, HEIOJACIIbHO-
CTBI0, MOJNTMHHOCTHI0. Babu-cabu xapakTepusyer cro-
COOHOCTh BOCIIPHHUMATB IIPEKPACHOE M IPEIMETHI HC-
KycCTBa B CBOEM €CTECTBE, HEMOINENbHOCTH U 0e3
u3numecTs. AtMocepy Babu-cabu nmepeacT OCCHHUI
CaJl WM TYCKJIbLI JIYHHBIN CBET.

Kak BabOu-cabu otpasusics B uHTepbepe? B ocHOBe
HWHTEPbEPHOTO BaOU-cabM JISKUT SIMOHCKUI MHHUMAa-
JIM3M: TIPOCTOTA U OTCYTCTBHE U3JIMIIIHETO, HEHY)KHOTO
nexopa. Takxe, BaOu-cabu TATOTEET K UCIOIb30BAHUIO
HaTypaJIbHbIX, IPUPOIHBIX MATEPHAIIOB H CACPKAHHON
LBETOBOW raMMe, YTO U OTHOCHT HAC K «CKPOMHOCTH»
U «TOJJIMHHOCTHY, KOTOPBIE SBIISIOTCSI OCHOBaMHU (H-
nocoduu Babu-cadu.

Pucynox | unmepvep 6 cmune sabu-cabu
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Munumaausm  (auria.  minimalism  or  nar.
MiNimus — HaWMEHBIIK) — CTHIb B JU3aliHE HHTE-
PBEPOB, KOTOPBIHA XapaKTECPHU3YeTCS JaKOHUYHOCTHIO
BBIPA3UTEIBHBIX CPEJCTB, TOYHOCTHEO KOMITO3HIIHH.
DTO CBOEro poja BHI30B OOIIECTBEHHOCTH HA MYTH K
MHUpPOBOMY PaBEHCTBY, OTBEprasl KIaCCHUCCKUE MpPHU-
MBI TBOPUCCTBA U TPATUIMOHHBIC XYJ0KECTBCHHBIC
MaTepHajIbl, MUHUMAIHUCTBI UCIIOIB3YIOT IPOMBIIILICH-
HbIC U TIPUPOJHBIC MaTepUabl POCTHIX TEOMETpHYC-
ckux (hopm, HEUTPaIBHBIX IIBETOB (YEPHBIHN, CEPHIN) U
MaJIbIX 00BEMOB. MCTOKH MUHHUMAaIM3Ma J€XaT B KOH-

CTPpYKTHUBH3ME U (pyHKIIMOHAaMM3Me. Cremyromas ¢u-
noco¢usi, KOTopasi OCTaBMJIa CIIeJl BO BCEM MHpPE IH-
3aliHa — 3TO AMNOHCKUI MMHUManu3M. B gem ero oco-
O6eHHOCTh? B 4eM pasraaka U3BECTHOH SIOHCKOH 3¢-
¢dextuBHOCTH? EcCnm 4To-TO 3aMeuIsieT WX WM He
«BBI3BIBAET PaJOCThb», OHU NPOCTO HM30aBISIOTCS OT
9TOT0, 9TO KacaeTcs KaK YOOPKH, TaK U XKM3HHU B LIEJIOM.
KauecTBO CTaBUTCS BBIIIE MOJIBI, IPU 3TOM IKOHOMUS
HE TaK BaKHa. B MHTEphEpe 3TO OTPa3MIOCh BCTPOCH-
HBIM XpaHEHHEM MHHHAMYM Belneil ¥ arunoi GpyHKnmo-
HaJIbHOCTH, IPEBAIMPYIOLIEN HAJl MBIIIHON S3CTETUKOM.

y

]
o

PuCyHOK ] urnmepwvep 6 cmuje ANOHCKO20 MUHUMAIUIMA

Hamee ™MbI oOpatuMmcs K CTWIIO JDKamaHId
(japandi), KOTOpBIi 1O CYyTH CBOCH SBJISIETCS CITHSIHUCM
€BPOTICHCKHUX BESTHUH U SITOHCKON MIE0IOTUH. DTO HO-
BOE CJIOBO B JIM3aiiHE HHTEPhEPOB. JKanaHam — 3TO €B-
poreiickast MPaKTHYHOCTh M SIOHCKas mpocroTta. Oc-
HOBHBIMH Y€PTaMU CTHJISL, YTO JIEJIACT €r0 OTIMIHBIM
oT BaOU-caOH U SMOHCKOTO MUHHMAIH3MA, SBIISIOTCS:
npoctoTa (OpM, HIOAHCHAs IIBETOBAash TapMOHHUS U

HOTKHM HecoBepiieHCTBa. CTOUT OTMETUTH, YTO 31€Ch
MIPUCYTCTBYET NOYTH HEYJIOBUMAs I'PaHb MEXIY CKaH-
JUHABCKMM M SIOHCKUM JIH3aifHaMH, MOITOMY TaK
BaXHO MOJXOANTH K CO3JAHHUIO C 0COO0I OCTOPOIKHO-
cThI0. TakKe MpH MPOEKTUPOBAHUH CTOUT U30EraTh sp-
KHUX LIBETOB U OUYEBMJIHBIX aKIIEHTOB, KOTOPBIE KaK pa3
MIPUCYTCTBYIOT B CTHJIC BaOM-caOW U MHHUMAITU3ME.
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U mocneanee, HO HE MO 3HAYMMOCTU (PHIOCOD-
CKO€ sIBJICHHE SIOHNH, IpHUILIeAIee B MHTEPbED U3 Ke-
paMuKH, - 3T0 KuHOYTH (. B E — son0masn 3a-
naamka). SIMOHCKOE UCKYCCTBO PECTAaBPAIldH KEPaMH-
YECKHUX M3JIEIHI ¢ MOMOIIBIO JIaka, MOJIYYCHHOTO U3
COKa 1aKk06020 Oepesa (ypycu), CMEIIaHHOTO C 30JI0-
TBIM, CEPEOPSHBIM WM IUIATHHOBBIM MMOPOLIKOM. Du-
nocodus KHHIIYTH TOBOPUT HaM O OPEHHOCTH OBITHA U

b i A do \\,__{'\"7“\:,»~,;
p XA

i

Pucynok |1l unmepvep 6 cmune osxcananou

S Ji) YRy s 1
s

3aKJII0YAETCS B TOM, YTO MCTOPHS MPEAMETA SABIIETCS
HE TOJBKO HEOTHEMJIEMOH €ro 4acTbio, HO U I'JIaBHOK
€ro IIEHHOCTBIO. B MHTEPBEDE ITO MOIYUMIIO PACIIDO-
CTpaHEHNE KaK MHTEPSCHBLIN JIEKOPAaTUBHBIA IIDUEM, a
TaK’K€ HAIIIO OTTOJOCKHI Y PECTABPATOPOB, ISl KOTO-
DPBIX MCTOPHS TPEAMETa M BONPOC 00 € COXpaHCHHU
SIBIISIETCSI HAUBBICIIEH IEHHOCTEIO.

=

Pucynox IV unmepwvep 6 cmune kunyyeu
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HOZ(BOZ[}I HUTOT'H BBIIIIC CKAa3aHHOT'O XOYCTCA 3aMe-
THTh, YTO BCE OOJIBINE JIIOJEH TPOSBIAIOT HHTEPEC K
AMOHCKOH KyJbType U pruinocodun, OTpaxkeHHs: STOMY
MO>KHO HaliTH B MOMI-KYJIbTYPEC, MOJAC U, KOHCUHO K€, B
HHTEPLCPEC, MOCKOJIbKY MMEHHO HHTEPLCPD OTPAKACT
AKTYyaJIbHOCTb U UJCT B HOTY CO BPEMCHEM, BJIMASA Ha
(hopMUpOBaHUE YCTOBEUCCKOTO CO3HAHUS.
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Annomauyus.

He maxk 0asno 6 cmpoumenbcmeae nosaguiuch 3K0ycmoudusble n00X00bl — 3Hep203PhekmusHblil N00X00 U
«3e1eH0e» CIMPOUMENbCMe0, 8 HUX 3ATI0JHCEHA UOest O MOM, YMO 30aHUsL OONACHBL CMAHOBUNbCSL MEHbUUM Opeme-
HeM 015t OKpydcaroweti cpedsl. IHepeodphekmueHblil N0OX00 3aKIOUACM s 6 ONMUMUZAYUY NOMPeOIeHUs. IHep-
2uu, yCcmamnoeKke anep2ocbepe2aromux OKoH, NOBbIUEHUU MENIOUZONAYUY, YIYUIEHUU CUCTNEMb] MeNIoCHAbICe-
Hust. «3enenoe» cmpoumenbCcmeo npeonoaazaem pecypcodPhHexmusHocms, 60300108 EMbIE UCMOYHUKU dHED-

2uY, NOBMOPHOE UCNOb308AHUEe 600bl, nepepabamvieaemvie Mmamepuanvl. Llenv cmamvu — uzyyums u
NPOAHATUZUPOBATL OCOOEHHOCTNU IKOYCMOUYUBOU apXUMeKmypl 8 0poOOCKOM naanuposanuu 6 Poccuiickoil
Dedepayuu.

Abstract.

Recently, sustainable approaches have emerged in construction - energy efficient approach and green build-
ing, which are based on the idea that buildings should become less of a burden on the environment. An energy
efficient approach is to optimize energy consumption, install energy-efficient windows, improve thermal insula-
tion, and improve the heating system. Green building involves resource efficiency, renewable energy, water reuse,
recyclable materials. The purpose of the article is to study and analyze the features of sustainable architecture in
urban planning in the Russian Federation.

Kniouesvte cnosa: sxoycmounusocmo, epadocmpoumenscmeo, nianuposanue, Poccuiickas @edepayus.

Keywords: sustainability, urban planning, planning, Russian Federation

AXTyaJIbHOCTh McCIeZoBaHMsI 00YyCIIOBIICHA TEM,
YTO CTPOUTENBHBIN CEKTOp M OKCIUTyaTalus 3JaHui
OKa3bIBAIOT BO3/JIEIICTBHE HA OKPYKAIOIIYIO CPENy:

* B IIpoLecCe MTPOU3BOJCTBA CTPOUTEIbHBIX MaTe-
pHAJIOB U CTPOUTEILCTBA;

* B IIpoIiecce IKCIUTyaTalluy 3JaHni U motpedie-
HUS 3JIEKTPO- U TETUIOSHEPTHH;

* B KOHIIE CPOKa AKCIUTyaTaIllH NP JEMOHTaXe
3IaHUS U yTHIIN3AIUH OTXO/I0B.

B Ommkaiime JecsiTh JeT MPOTHO3UPYETCS POCT
crpoutenseTa Ha 30%. [Ipu a3ToM noTpedieHne ucko-
NaeMbIX MaTepuaoB BeIpacTeT Ha 50%, a 00beM cTpo-
UTEIBHOr0 Mycopa cocTaBuT 60% OT Beca Bcex Mpous-
BOJUMBIX 4EJIOBEKOM OTX0J0B. IlomMumo 3toro, mpo-
JIOJDKUTCSI YBEIMUYEHHE IJIOMIAAN 3€MIICHOIb30BAHNUS
MO/ 3aCTPOHKyY. 31anus norpedisor 40% nepBUYHOM
sHeprun U 20% Boabl. 3a mocnennue 100 et Hacee-
HHE TUTAHETHl YBEJIMYMIOCH 00JIee 4eM B TPHU pa3a — C

2 1o 7,6 MIIpIT 4eNoBEK, a MOTPEOICHNUE PECYPCOB BHI-
pocIo B ceMb pa3 mpH pocte Beiopocor CO2 mpumepHO
B 14 pas.

CrpoutenbcTBa M SKCIUTyaTallMM 37aHUH 00Ja-
JlaeT HaOOJIBIINM MTOTEHIINAIOM 10 COKPAIEHUIO BbI-
o6poco CO2. Jlonroe BpeMs B OTpaciy CYIIECTBOBAJ
ITOJIX0/1, KOT/Ia 3[aHIE PACCMaTPHUBAIOCh KaK H30JIHPO-
BaHHBII 00BEKT, OTJCIEHHBIA OT OKPY)KAIOIIEH CpeIbl.
Takue cTpoeHHs OKa3bIBAIOT HETaTUBHOE BO3/IEUCTBUE
Ha MIPHUPOJTY U CITOCOOCTBYIOT M3MEHEHHIO KiinMarta [ 1,
c.22].

ITpu s3x0yCTONYMBOM NOAXO/E 3JaHUS HE JOKHBI
OKa3blBaTh HEraTUBHOE BO3JEHCTBHE HA MPHUPOAY H
JI0AeH, HaXo[sAIuXcd B HUX. bonee Toro, BO3MOXHO
M3MEHEHME MapaJurMsl, TJ€ 3aHHs CTAHOBSITCA HE Ya-
CTBIO TPOOJIEMBI, @ YACTBIO e penieHus. Takue 31aHus
U CaHUPOBAaHHBIE CTapble IOCTPOWKM JOJIKHBI HE
TOJIBKO CTPEMUTHCS K CHIDKEHHIO yIiep0a, HaHOCH-
MOTO JESTeNbHOCTHIO YenoBeka. OHHM JOJDKHBI CTaTh
WHTETPUPOBAHHOM YaCThIO OKpYKaIOIIeH cpeabl, a
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TaK)Ke CTapaThCsl JaBaTh PaBHBIE BO3MOXKHOCTH H de-
JIOBEKY, U ipupoje [4, c. 9].

PeiHOK «3eneHOro» crpourtenscTBa B Mockse
MMeeT TeHACHIMIO K CTa0WILHOMY YBEIHYEHUIO. «3e-
JICHbIE» CTaHapPTHI IO3BOJISIOT CHU3HUTH 3aTPAThl 3HEP-
TUM TIpU IKCIUTyaTaluy 34aHUH U MUHHMM3UPOBATh
HEeraTHUBHOE BO3/IeHCTBHE HAa PUPOAHYIO cpenay. B cTo-
JIMLIE TIPU CTPOUTENHCTBE HOBBIX 3[JaHUIN TaKXKe BHE-
pstotcs BIM-TexHOoM0THN (MHPOPMATMOHHOE MOJICIH-
pOBaHME Ha MNPOTSHKEHHM BCETO >KU3HEHHOTO IHKJIA
00BeKTa).

CtumynupoBaHHe YHEProdPPEKTUBHOCTH, «3eIe-
HOT'0» CTPOUTENBCTBA U IKOYCTOMUUBONW apXUTEKTYpPbI
MOJKET OCYILECTBIIATH FOCYIaPCTBO MOCPEACTBOM MPO-
TpaMM pa3BUTHUS, PETYIHUPOBAHUS CTPOUTEIBHBIX HOPM
U MPaBUIL, a TAKXKE MOJAEPKKON PHIHOYHBIX MEXaHU3-
MOB pa3BUTHs. TakuMU IporpaMMaMy pa3BUTHsI MOTTIN
OBl CTaTh IPOTPaMMBbI HHICKCUPOBAHUSA TOPOIOB C HU3-
KuM ypoBHeM BbiOpoca CO2 u CTpOUTENBCTBA 3IaHUI
C HU3KUM U HYJIEBBIM NOTpeOIeHHEM 3HEpTUu. MoxkeT
MOMOYb M pacIIMpeHue 10 TpeOOBaHHWN HKOYCTOWYH-
BOW apXHUTEKTYPhl ABYX CYLIECTBYIOIINX IPOTPaMM.
Oto «®opmMupoBaHre KOMPOPTHOI TOPOJICKON CPEIBI»
(penepanbHBIA MPOEKT, CPOK peaM3aIUN — KOHEI]
2024 roma, 3amymIeH ¢ IENbI0 CAeNaTh ropoaa Ooiee
KOM(OPTHBIMU LIS KHUTEJIEH, TOBBICUTh MHJICKC Kaue-
cTBa ropozckoit cpensl Ha 30%.

Bropas 3agaua cocTOUT B Iiepexo/ie 0T HOpMaTHB-
HOTO TPOEKTHPOBAHMS K IapaMeTpHYECKOMY, I03BO-
JSIOIEMY 3a/1aBaTh apaMeTphl 31aHHUs UCXO/S U3 Tpe-
OGOBaHMI «3€JEHOr0» CTPOUTENHCTBA U IKOYCTOHUU-
BOW apxuTeKTypbl. OHHM CyIIECTBEHHBIM 00pa3om
OTIMYAIOTCA OT HPHUHATBHIX CTPOMTENLHBIX HOPM, B
YaCTHOCTH B BOIPOCE OLICHKH >KU3HEHHOTO IIHKJIa 00b-
ekTa [2, c. 3].

B kauecTBe mepBoodepeHBIX Mep, KOTOpbIE MO-
T'YT CABHHYTH C MEPTBOH TOUKH «3€JICHOE» CTPOUTEIb-
ctBo B Poccum, mpesaraeTcst CHIDKEHHE HIIOTEKH H
CTHUMYJINPOBaHHE TEHAEPOB IIPH HIKOYCTOIUNBOM CTPO-
UTEIBCTBE, CTUMYJIHMPOBAHUE BBIyCKa HSKOYCTOHUH-
BBIX MaTepHaJIOB, NEPeXOJ] OT OIEHKH KBaJPaTHOTO
MeTpa 3/1aHHA K OIICHKE JKH3HEHHOTO IUKJA C yIEeTOM
CTOMMOCTH dKCIUTyaTalluu U 1eMoHTaxa [3, c. 110].

I'on Hazan nepBoe B Poccun xwuitoe 31aHne moiy-
YHUJIO CepTH(UKAT MEXITyHAPOTHOH CHCTEMBI SKOJIOTH-
yeckoir onenkn LEED Gold. Coser no skosorude-
ckomy ctpoutenbeTBy U.S. Green Building Council
MpPU3HAI CaMbIM 3€JE€HBIM 10M B XaMOBHHKAX, pacmo-
noxeHHpl BOMU3M oT [lmommxu. Komriureke Haxo-
qutcs B 200 M oT MOCKBBI-pEKH, PSIIOM € XpaMoM Ap-
xaHrena Muxauna noctpoiiku XIX Beka. 13 kpana B
KaXJI0M KBapTUpe UIET pOAHUKOBAs BOJA, BCE MOMeE-
IIEHUS] CHAOKEHBI BO3AYIIHBIME (IIIBTPaMH, HE MPo-
MyCKAIOUIUMH BHYTPb Ja)K€ MUKPOCKONHMYECKHE 4a-
CTHIBI TBUIBIIBL, @ BO JIBOPE — COOCTBEHHBIH ITapK ¢
"cyxum" (POHTAHOM JTMAMETPOM & M.

W 310 nU1IIb 4acTh YHUKAJIBHBIX 3€J1EHBIX OCOOCH-
HocTell, Beap amepukanckas LEED cuuTaercss camoit
KECTKOW CHCTEMOM JKOJIOTHYECKOH cepTH(UKanny, a
MOYYHUTh CTATyC MOXHO TOJIBKO ITOCIIE BBEACHUS JOMa
B JKCIUTyaTanuio. PedTHHrOBas cucrema npegycmar-
PHBAET YETHIPE YPOBHS CEPTUPHUKALIIH, KaXKIBII 13 KO-
TOPBIX IPUCBAWBACTCS MCXOAS M3 CYMMBI 0ailioB,

HaOpaHHBIX MPOEKTOM, IIPETSHIYIONINM Ha MOTyICHUE
ceprudurara: Certified (mumromupoBanusiil) — 40—
49 oamnos, Silver (cepebpsiabiii) — 50-59 Oamnos,
Gold (3omoroit) — 60-79 6amnos u Platinum (ruratu-
HOBBIIT) — 80 6aJI0B U BHIIIE.

B Poccun mnatunoBoro ceprugukara LEED yno-
ctoeH nerepOyprekuii "Jlaxra [lentp". HebockpEo BbI-
coroii 462 M B nexabpe 2018 roza cran eJUHCTBEHHOMN
3enéHoil OamHelt EBpormbl, coOTBEeTCTBYIOMIEH KpHUTE-
pusiM HEPT03(PPEKTUBHOCTH U KOIOTHIECKOH yCTOH-
ynBocTH. Ero onennm B 82 0ayuia n3 100 BO3MOKHBIX.
B 3pmanmm "Jlaxta IlenTtpa" 3azmeiicTBoBaHO O0IEe
COTHH 9KOJIOTHYHBIX U YHEProcOeperaonmx TeXHOIO-
THii, B TOM YHCIIC HHTEJUICKTYAIbHBIN (haca, TaroIui
40-11pOLIEeHTHYO SKOHOMHIO Ha OTOTUICHUHU Y KOH/IUIIH-
OHUPOBaHHUM, COBPEMEHHBIE CUCTEMBI OCBEILEHHS U
BEHTHJIALNY, YMHAas yTUIIM3alUsa OTXO0B.

B Mockse, rae TpaluLMOHHO BO3BOJATCS CaMble
nporpeccuBHbele B Poccun 00BEKTHI, 1O MapaMeTpam
LEED nHa Hadaio TeKyIIero rojaa Ob1o cepTHHHUIIPO-
BaHo Bcero 13 npoekTos. Hanpumep, nepseiM B Poccun
MPOEKTOM C amapTaMEHTAMH, MOJYYHBIINM CTaTyC
LEED Gold, cram onuH #u3 KoMIUIEKCOB B MoOcCKBa-
Curn Ha [IpecHeHckoit HabepexxHO. [leBenomep 3Toro
MPOEeKTa MMOCTPOWI U TIepBhIid B Poccun Omu3Hec-1eHTp,
MoJy4uBIIUi  3omoroi  ceptudukar LEED, —
Renaissance Pravda na Xepconckoii yiune B Iletep-
oypre. Ceptuduxar LEED Gold mocie HeckoabKux
JIET JKCIUTyaTallud MONydni U Ou3Hec-IeHTp "DHep-
rus" B 3oomoruueckom nepeyiike [letepOypra, rae pac-
nojioxxeHa mrab-kBaprupa 'K "T"aznpom HedTh".

OTMeTnM, KCTaTH, 94TO, KOTJIa JIEJI0 KacaeTcs 00b-
€KTOB, UMCIOIINX 3HAYCHUE IS MPECTIDKA CTPAHBI B
o0acTH cropra, CpeICTB y HAC HE KAJCIOT, B TOM
YICTIe ¥ Ha TIPUBJICUCHIC MHOCTPAHHBIX apXUTEKTOPOB.
CoOTBETCTBUSL CIIOPTHBHBIX OOBEKTOB CTaHIApTaM
BREEAM Ttpe0yror, B wacTtHOCTH, npaBuwia MOK u
FIFA. ITosTomy u coopykerus B Coun, MpUHUMABIIHE
Omumnuany-2014, u cTaguoHBI B POCCHHCKHX TOpO-
JaxX, MPUHUMAaBIINE YEMIHOHAT Mupa 1o (yrdomy,
HPOIILTA COOTBETCTBYIOIIYIO CEPTH(PHUKALIUIO.

Ho naxe skonoruuHoe W 3HEprodppekTuBHOE
3[IaHKE U BBIXOJI U3 IOMa IIPSIMO B MapK emé He 3eIEHoe
CTPOHTEILCTBO. DKOYCTOMUUBAs apXUTEKTypa MOXKET
pa3BUBATHCS TaM, TJE TIABCHCTBYET JOCTIKCHHE TII0-
OanbHOW 1enu OJaronosrydusi 4esioBeKa, a He 3ajada
TIOJTy4eHHUsT MaKCHMaJIbHOM IMpUOBUTH ¢ KBaJpaTHOTO
MeTpa 3emsid. CeroHs AeBEIONEpP COBEPIIECHHO HE 3a-
HWHTEPECOBAH B TOM, YTOOBI €JMHOBPEMEHHO TPATUTH U
X71aTh 3¢ (exTa, M0ITOMY TJIaBHBIA Bpar 3KOJIOTHH.

BoeiBoapl. Ceronust B Poccun ecTh KpymHBIE KOM-
MIAHUH, PYKOBOJNUTENN KOTOPBIX MOHUMAIOT, YTO JIOM C
BBICOKUMH TIOTPEOUTEIICKUMH CBOHCTBAMH, B TOM
YlcI€ COOTBETCTBYIOIIUI HOpPMaM 3€JIEHOrO CTPOH-
TENbCTBA, HE MPOCTO OBICTPEE OKYMAETCs, HO M MOJb-
3yeTcd BBICOKMM CIPOCOM Y HOKyHaTelaeHd IKHIIbs.
371ech ecTh TPU YpOBHSI 3aMHTEPECOBAHHOCTHU: TOPOJ,
XKHUTeNU 1 OuzHec. 11 Ha KaXXJJ0M YpOBHE €CTh CBOSI CH-
CTeMa CTUMYJIOB. 1I3BECTHO, UTO FOPOACKHE BIACTU BU-
ISIT CBOIO IIETTh B TOM, YTOOBI MOCKBa CTaja OJHUM H3
JYYIIAX TOPOJIOB MHpa. A JIydIIuid ropoJ — 3TO TOT,
KOTOPBII pa3BUBaeT y ce0s1 COBPEMEHHBIE TEXHOIOTUH
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Y TTOXOMBI, B TOM YHCJIC ¥ B 9aCTH AKOJOTHH. J[iis sxu-
TeJel CTUMYJ COCTOHT B TOM, UTO BHEAPSEMBIE TEXHO-
JIOTMH OCHOBAHBI Ha YKOHOMHH DHEPTHH, PECYPCOB, a
3TO 03HAYACT YKOHOMHIO Ha KOMMYHAJBHBIX U MPOYHX
pacxomax. CTuMynaoM ke Juii Ou3Heca SBISCTCS
o OpMIICHHBIH Yepe3 00IIECTBCHHOC MHECHUE 3aKa3 Ha
JKOJIOTUYCCKU Oe30TAaCHBIC MAaTePHAIIbl M TEXHOJIOTUU
CTPOMTENILCTBA, YTO BENET TAKXKE K MOBBIIICHHUIO
YPOBHSI KaITUTAIU3AIIH O0BEKTA.
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YCTOMYUBOE PA3BUTHUE I'OPOJIA CEBACTOIIOJISI IIOCJIE BXOXKJIEHUSA PECITYBJIMKA
KPBIM B COCTAB POCCUMCKOM ®EJEPAIINU
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SUSTAINABLE DEVELOPMENT OF THE CITY OF SEVASTOPOL AFTER INCLUDING THE
REPUBLIC OF CRIMEA INTO THE RUSSIAN FEDERATION

AHnnomauus.

Yemoiiuusoe passumue noseonsiem yooeiemeopsime nompebHocmu HblHeuwhe2o obujecmsa 6e3 ywepba 0is
6y0ywux noxoaeHull. s peanuzayuu 3mou KOHYenyuu HeodxooumMo mecHoe 83aumooeticmsue eiacmeli u npo-
@unvHbIx 2KCnepmos. Kpvim noka ne coomeemcmeyem «3eieHbiM CMAHOAPMAM», OOHAKO Y NOJLYOCMPOsa 00/lb-
woul nomeHyuaJl. Ueﬂb cmambsv — U3y4ums U npoaHaiusIupoedams ocobennocmu ycmoﬁuueoeo paszeumus nouy-
ocmposa Kpvim 6 cocmase Poccuiickoii @edepayui.

Abstract.

Sustainable development allows us to meet the needs of today's society without harming future generations.
The implementation of this concept requires close cooperation between the authorities and specialized experts.
Crimea does not yet meet the "green standards™, but the peninsula has great potential. The purpose of the article
is to study and analyze the features of sustainable development of the Crimean Peninsula within the Russian Fed-

eration.

Knioueswvte cnosa: Kpvim, ycmotiuugoe pazsumue, 20poo Cesacmononb, 6000cHadiceHue.
Keywords: Crimea, sustainable development, the city of Sevastopol, water supply.

HapmexHoe BomocHaOkeHHE — BakHEHIIas mpo-
6mema KppIMCKOTO TTOTyOCTPOBA. OHA JIGKHUT B OCHOBE
COIMATEHO-I)KOHOMHYECKOTO Pa3BUTHS PETHOHA. OHA
JIKUT B OCHOBE COIMAJIbHO-3KOHOMHYECKOIO pa3BU-
THs pernoHa. «BceM M3BECTHA CHTYyalusl ¢ BOJOCHA0-
JKEHUEM, KOTOpasi ceiiuac ClIOoXKuiiach Ha TEPPUTOPUU
MmoJTyocTpoBa. Tak yke N3BECTHBI PUINHBI TPOHU30IIE/-
IIeT0: 3TO W MpEeKpalleHue BOJOCHAOXKEHHUS CO CTO-
POHBI YKpawWHbI, U CTapble H3HONMIEHHbIE KOMMYHHUKA-
MU C OTPOMHBIMH TIOTEPSIMH B CETAX, U 3aCYIUIUBBIN
BeceHnHe-seTHUi nepuon 2020 roga. Komurer CO mo
3koHOMH4Yeckoll moynmthke M Komurer CP mo ar-
PapHO-IIPOIOBOJILCTBEHHON TMOJNUTHKE W HPUPOJIO-
MOJI30BAHUIO BBICOKO OIIEHMBAasl 3HAUUMOCTb YCTOM-
YUBOM mofauu BoAbl Jis xkuTenei Kpeima, s pazBu-
TS TOPOMBILUIEHHOCTH U CEJIbCKOIO  XO3sHCTBa,
MHUIAUPOBAIN 00CYXKICHHE STOH MPOOIeMaTHKH elle
ZIBa MECsIa Ha3amy.

3a 310 Bpems IIpaButenscTtBo PD pazpaboraino
KoMIuiekcHBIH I1aH 110 00ECIIEYeHHI0 HAIEeKHOTO BO-

nocHabOxeHns Pecryonmku Kpsim 1 ropona denepais-
Horo 3HaueHHs: CeBacTOIOJNb, KOTOPHIH YTBEP)KAEH
pacnopsbxenuem [IpaButenbcta [4].

KommnekcHslll 1aH HampaBlieH pa3BUTUE MHXKE-
HEepHOI MHPPACTPYKTYpHI 1 obecnieueHne Kpsimckoro
peruoHa BogHbIMU pecypcaMu. OH coaepkut 14 mepo-
NPUATUM, OTBETCTBEHHBIX UCIOJHUTENEH, CPOKH HC-
MTOJTHEHHS, a TaKXKe (PMHAHCHPOBAaHUE BCEX MEPOIPHUs-
THH, KaK U3 QeaepasbHOro, TaK U PernOHAIBHOTO OF0/1-
’KeToB. Beero Ha peanm3anuio miaHa B mepuon 1o 2024
rojia IpeArnoaaraeTcst BIASAUTs noutn 50 Muuimap-
J0B pyOnei. «Peanuzanusi MEpONPHATHH KOMILIEKC-
HOTo mIaHa no3Boaut B 2020 roxy CHITb OCTpBIH jae-
¢unuT B obecriedeHNH BOJOCHAOKEHHEM HACETIEeHUS
ropoga CeBacTomnoiisi U LEHTpalbHBIX pailoHOB Pec-
my6smuku KpbiM, B ToM yncite ropoga Cumgepornodst, a
B 2024 romy obecneunth KpbIMcKuil moiryocTpoB
HaJIe)KHBIM BOJIOCHAOKEeHHEM» [4].
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Jlis peanuzanii MEpOTIPUATHH IIaHa MOTPedy-
eTcs clakeHHas paboTa denepaabHBIX OPraHOB HCITOJI-
HuTeNbHOH Biacth, CoBeta MuHuctpoB PecryOnuku
Kpeim u IIpaBurensctsa r. CeBacTonos.

ITo oneHKaM 3KCIEPTOB, OIS ITOTO CEKTOPa KO-
HOMUKH COCTaBJISIeT A0 15 MPOIEHTOB OT BaJIOBOTO pe-
THOHAJIBHOTO NpoxaykTa. s celbckoro xossiictsa
KJIFOUEBBIM BOIPOCOM SIBJISI€TCSI HAIMYKME BOAHBIX pe-
CypcoB Ui OpoIleHMs. BcenencTBue mepexphITHs B
2014 romy Cesepo-KpriMckoro xanaia obmiwii 3a00p
BOJEI 1T0 PecniyOnmke cokpatmics Oonee, 9eM B IIATH C
MIOJIOBUHOW pa3 M BOMpoc oOecredeHus: BOJIOH arpap-
HOU cdeprl mproOper 0CoO0YI0 3HAYNMOCTb.

KoMIiekCHBIM [UIaHOM 10 00eCTIeYeHUI0 HalexK-
Horo BopooOecneuenust Pecnyoimkun Kpeiv u Cesa-
cronouist 10 2024 rona npexycMOTpeHO (UHAHCUPOBA-
HHE B pa3Mepe 48 MUUIMOHOB pyOJel. DTOT IuIaH co-
CTOUT M3 psia MEePBOOYEPETHBIX U IMEPCIEKTUBHBIX
mepornpusituii. [Ipodaemsr B Pecrryonuke Kpbim n Ce-
BAaCTOIIOJIE CBSI3aHBI TAKXKE C MOTEPSIMU B CETAX IIEpe-
Jla4gd, TIOJTHOE OTCYTCTBHE MPHOOPOB y4eTa U COOTBET-
CTBEHHO HEBO3MO)KHOCTH OLIEHHUTH TIOTPEOIICHHE BOBI
B JIOMOXO3HCTBaX.

Ha cerognsmmamii 1eH MOXXHO TOBOPHTH O pa3Be-
JAHHBIX W MTOATBEP>KICHHBIX 3aIacOB MOJI3EMHBIX BOJ
Ha MOJIyOCTPOBE B pazMepe | MWILIMOH 65 Thicsd KyO
MeTpoB. JoObrua coctaBmseT 330 Thicsay. «EcTh 00ib-
IIMe BO3MOXKHOCTH, YTOOBI, TPOBEJISI HHBEHTAPH3ALIUIO
BCEX JICHCTBYIOIINX MOA3EMHBIX BOJ03a00POB, 3Ty
TeMy 3aJeliCTBOBaTh B HHTepecax PecmyOnuku.

Konuenius ycroitunsoro pa3sutus roposaa Cepa-
cTomons, pa3padorannas komangon Coro3a Ctpownre-
neir CeBacTonouIs, OCHOBBIBAETCS Ha CIEAYIOIIUX HC-
XOJHBIX TOJOKEHHSX.

Bo-nepBbix, ropox CeBacTononb MMEET CTaTyc
roposia (efepanbHOrO 3HAYCHHUS, TEPPUTOPHUST KOTO-
poro 3anuMaetr okono 1000 KB. KM CyIIN C YHHKaJIb-
HBIM JIaHAMA(THBIM, KIMMATHYECKUM U MPUPOIHBIM
pazHooOpazuem.

Bo-BTopsIx, ropon CeBacTomonb — IJIaBHas BO-
eHHOo-Mopckas 6aza YepHomopckoro diora Poccwmii-
ckoil Denepanun, OJUH U3 OCHOBHBIX OIIOPHBIX ITYHK-
TOB 000pOHHON HH(paCTPyKTYpHI Tocynapcrsa. Crpa-
TETUUECKH JaHHBIA (DaKTOp NPHUHAMICKHUT K UHCITY
TOCYAApCTBEHHBIX IIPHOPUTETOB 1, UCXOAS U3 YCIOBUH
(hopMHpOBaHUs €IMHON CHCTEMBI 0OOPOHHON MH(pa-
CTPYKTYPBI CTpPaHbl, CTAHOBUTCS ONPEAEISIIOIUM IS
ydeTa B MJIAHUPOBAHUM PA3BUTHUS TEPPUTOPUM TOpoja
CeBacTormons u moixyoctpoBa Kpeim.

OcuoBHas uaest KoHIenmuy ycToianBOTO pa3Bh-
T Topoaa CeBacTOIONS 3aKIIF09aeTCs B IPEACTaBiIe-
HUH 3KOHOMHKH TOpPOJIa U €r0 MPOCTPAaHCTBEHHO-IIIA-
HUPOBOYHOM OpraHM3anuu, UCXOIS U3 PO U (PyHK-
UMM TopoJa B  COLUAIBHO-)KOHOMHUYECKOM U
000pOHHOM TIPOCTPAHCTBE CTpaHHI [1, c. 60].

VY noBnerBopeHue (heaepanbHOro 3arnpoca — MUC-
CHOHHasl 3aJ1a4a pa3BuTus ropoja CeBacTonols.

DxoHOMUKa ropoaa CeBacTormoss J0HKHA 110 BO3-
MOXXHOCTH IIETTUKOM Oo0ecTeunBaTh (PyHKITMOHHPOBA-
HHE TOTPeOHOCTH BCEX BUAOB JeaTelIbHOCTH (ene-
PaJIBHOTO YPOBHS, B TOM YHCJI€ 3a CUET Pa3BUTHUS COOT-
BETCTBYIOIIUX CEKTOPOB PETMOHANBbHOM IKOHOMHKHU:
00BEKTHl HHPPACTPYKTYPHI, KUIUIIHO-KOMMYHAILHOE
XO34HCTBO, CTPOUTENBCTBO, TPAHCIOPT, NMUTaHUE U
Jpyrue cexropa, oOciayxuBarone QeaepaibHbIN 3a-
poc.

COOTBETCTBYIOIINE CEKTOPAa SKOHOMHUKH MOTYT
obecrieunBaTh JONTOCPOUHBIH 00eCTIeUeHHBIH CIIpoC 1
MHBECTHLIMOHHYIO aKTHBHOCTH CBOETO POCTA, MCIIOIb-
3ys MPENMYIIECTBa CBOOOTHOM IKOHOMHYECKOH 30HBL.

Bmecre ¢ Tem crienu¢uka BkitroueHus roposa Ce-
BacTtonois B coctaB Poccuiickoit denepauuu u oco-
OEHHOCTH COBPEMEHHOI'0 IOJMTHYECKOTO Ipolecca
OTIPENIeJIAIOT BO MHOTOM aHKJIaBHBIN XapakTep 3KOHO-
MHUKH TOpOAa, 4TO TpeOyeT rMOKOH SKOHOMHYECKON
TIOJINTUKU B CBA3U C ONIPEACIICHHBIMU TPAHCIIOPTHBIMU
OrpaHHyeHUsIMU [2].

BoiBoabl. KoHnenuust ycToiuruBOro pa3BuTus ro-
pona CeBacTomossi NpenycMaTpuBaeT HEOOXOIMMBIE
IUTOLIAaaH U pa3MelieHus o0beKToB (eaepanbHOro,
PETHOHAIBHOTO X MECTHOTO 3HAUCHUS, a TAKXKE JUIS pe-
aJIM3aliy MHBECTHUIIOHHBIX IIPOEKTOB, BKIIIOYAs MpO-
€KThl TOCYJIapCTBEHHO-4YaCTHOTO mapTHepcTBa [3]. B
COOTBETCTBHU C (hellepallbHOM LIeNIeBOM MPOrpaMMbl
«ConnanpHO-35KOHOMUYECKOoe pa3BuUTHe PecryOmmxu
Kpem u 1. CeBacronons a0 2020 rogay» mpemaycMoT-
PEHO co3JaHHe WHIYCTPUAJIbHOTO IMapKa, OOBEKTOB
obecrnieunBaroiell THPPACTPYKTYPHI ISl IISITH TYPUCT-
CKO-PEKpEallMOHHBIX KJIACTEPOB U psijia APYTHX 00bEK-
TOB (heJIepaIbHOTO 3HAUCHHSI.
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KEY DIRECTIONS IN CREATING INTERIOR DESIGN

Annomauyus.

B cmamve onucanbl nogvie Hanpagienus, KOMopsie UCROLb3VIOMCA 8 CO30AHUU COBPEMEHHBIX OUZAUHAX UH-
mepuvepos u apxumexmype. Onu OMHOCAMCA K YCMOUYUBOMY PAZEUMUIO, NOMO2AION YMEHbULUMb nOmpebienue u
bonee sKoN02UYHbL. MO maKue CIMuiU KaKk 0epeseHCKUll, 6aou-cadu, yMHvill OU3AUH.

Abstract.

The article describes new directions that are used in the creation of modern interior designs and in architec-
ture. They are sustainable, help reduce consumption and are more environmentally friendly. These are styles such

as rustic, wabi-sabi, smart design.
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B HacCToAIIEC BPpEM CTUJIM aKTUBHO Pa3BUBAIOTCA
Y TIOSIBJIIIOTCS HOBBIE HAIIPABJICHHS B IN3ai{HE HHTEPb-
epoB. MHOTHE CUHMTAIOT, YTO B CO3/IaHMU UHTEPhEpa ca-
MBIl BOXXHBII 3Tall 3TO CTPOHUTENbHAS 9acTh, HO Ha ca-
MOM JIeNIe 3TO TOJIBKO TeXHUYeckas paboTa. XKemaembrit
KOHEYHBIH pe3yibTaT OOJbIIE 3aBHCUT OT TOTO, KaK
CIUTAHUPOBAHO MPOCTPAHCTBO U €ro HAIOJHEHHE.
Heo6xoaumo 0THECTHCH OTBETCTBEHHO K IPOIIECCY CO-
30aHUA YIOTa: OT pacCTaHOBKH MeOeNu U LBETOBOH Ia-
JIMTPBI 3aBUCUT HACTPOCHHUE U CAMOYYBCTBHE *KHIIBLIOB.
JuzaliHepy O4eHb BaXKHO YYECTb IOXKEJIAHUS 3aKa3-
YHKa U CAENATh IIOMENIeHHEe KaK MOXKHO JIydIlle: CTHIIb-
Hee, (yHKIMOHAJIbHEe, Kpaco4Hee, YKOJIOTHYHEe.

Tema noTpeGiieHHsI B COBPEMEHHOH KYJIbTYype SB-
JIACTCA OHHOﬁ N3 CaMbIX aKTYaJbHBIX B IOCJICIHEC
BpeMs. boiplioe KoIM4ecTBO eAMHOMBIIUICHHUKOB
BHOCAT CBOH BKJIaJ], MEHSS CBOE IIOTPEOUTENBCKOE OT-
HOIIIEHHE K ycToHdnBOMY 001mecTBy. OT nepen3obITKa
uHopmanuy, y JIoaei NOsSBISETCS KeTaHHe U30JIHPO-

N, f

BaThCs H MOPAJIBHO BOCCTAHOBUTKLCSI, TOITOMY HAIPaB-
nenue ecovillage crpemurtenbHO pa3BuBaeTcs, Kak U
YCTOWYMBBIN JepeBEeHCKHUI qu3aiiH. BriOupas mebens,
JM3aliHEePhl M KJIMEHTHI 33[yMbIBAIOTCS, KaK OBLI H3T0-
TOBJIEH OOBEKT, KEM U MPHU KAKUX YCIOBHUIX-3TH BO-
MPOCHI CTAHOBHUTCS 0O0Jice BAXKHBIMU B MOCIEIHEE
BpeMs. J{u3aiiH MPOCTPAHCTBA JODKEH OBITH MPHUSAT-
HBIM TJ1a3y: C €CTECTBEHHOMN HIIH «HATYPaJbHOW) ram-
MO I[BETOB, MPEMMYIIECTBEHHBI 3€JICHbIE OTTEHKH,
TaK KaK OHH TOJIOKHUTEIILHO BIUSIOT HA TICUXUKY YeJI0-
Beka. VX UCTOIb3YIOT HE TOJIBKO Paau KoM(OpTa, HO U
[0 3KOJIOTHYECKUM COOOpaxkeHHssM. Mebenb J0IKHA
OBITH BBIMIOJIHEHA KAYECTBEHHO, TAK KAaK KIUEHT 3aMH-
TEPECOBaH B JIOJITOM CPOKe CIyx0e, Jiydiiie OyeT eciu
oHa Oy/eT M3rOTOBJIEHA W3 BTOPHYHBIX MATEPHAJIOB.
Termnuipl, OpaHkepeu, U300UIIne pacTeHUI, HATYPaJb-
HBIE TKaHH, IJIETEHUS W3 HATYypalbHBIX BETOK pacTe-
HUN- SBISIOTCS HEOTHEMIIEMOM YacTBIO TAKOIO IU-
3aiiHa. JTO HANpaBJICHHUE MOJJIEP)KUBAET MHTEPEC K
TPOCTOMY JIM3aHHY M «1€PEBEHCKOMY» 00pa3y KH3HH.

Puc. 1 I'ocmunas komnama 6 aepe@eHCKOM Hanpaelenuu

Babu-cabu ¢ sIMOHCKOTO sI3bIKa MEPEBOANTCS Kak
«CKPOMHas IPOCTOTA» U SIBJISETCS OOUIMPHOW YacThiO
ATOHCKOTO 3CTETHYECKOT0 MHUpPOBO33peHus. KoHnmern-
IS, TTONTyYeHHasl U3 OyAIUiiCKOTO ydeHHs, HaOupaeT
MOMYJISIPHOCTH Onarojapsi acCOLMALUsIM CO CKPOMHO-
CTBIO. OJIMHOYECTBOM, CIOKOWHON NAlIUTpE, U BHYT-

penHeii cuite. Babn-Cabn xapakTepusyloT, Kak «He3a-
KOHYEHHYIO» KpacoTy, MHMOJIETHYIO, CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy W BUJIETH MPEAMETHI IIpeKpac-
HOT'O B MX €CTECTBEHHOCTH, 0e3 numHux aertaneid. On
BKJIIOUaeTCsl B ce0s1 aCHMMETPHIO, IIPOCTOTY, TIOHUMA-
HHE TEHHAJIBHOCTH LENOCTHOCTH NPHPOAHBIX O0BEK-
TOB M mporeccoB. OTcyTcTBUE OOWIMS IPEIMETOB,
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HEOHOBBIX BbIBECOK. OCBelIeHNE NODKHO OBITH pac-
CPEIOTOUCHHBIM U HE CIMIIKOM SPKHUM, HPHUIITYIICH-
HBIM. Bemu U3 HaTypalbHBIX MaTepuaIoB, ¢ MEHbIIEH
TEXHUYECKOI 00paboTKOMH, COXpaHESHHEM TEKCTYyp. ITO
MOT'YT OBITh MaTepHajbl U3 IepeBa, CTEKIa, KaMHs, Je-
peBa, OeToHa, kepaMuKd U T.A. CTCHBI ¥ MOJ JOJDKHBI
OBITh €CTECTBEHHBIM, YaCTO HCIOJb3YyeTcss OETOH.
BaxHO COXpaHWTh HECOBEPLICHCTBO, HO HE CO37ATh
Xa0C, IOATOMY JTU3aiiH JOJKCH ObITh YMEPEHHBIH U J1a-
KOHMYHBIH. CBETWIPHUKH M3 HATYpaJbHBIX MaTepHa-
JIOB, BETKH Pa3JIMYHbIX JIEPEBHEB B Ba3axX, OPEXU B MHUC-
KaX W JApyrue OTCBIIKM K mpupoze. IIpoctpaHcTBO
JIOJDKHO OBITh HEHAarpaXAEHHBIM, JIOCTaTOYHO MPO-
CTOPHBIM J1JIs IEPEMELLIEHUI U3 OJTHOM KOMHATHI B IpY-
T'YI0, I09TOMY BaXXHO IMOKYIaTh MHOTO(YHKIIMOHAb-
HyI0 Me0enb, KoTopas OyJeT 3aHUMaTh MEHBIIIE MECTa.
OyHKIMOHAIBHBIE 30HBI PEUICHBI COIVIACHO HMX BJa-

Puc. V

YMHBIN Ju3aiiH

CoBpeMeHHbIe TEXHOJIOTHH CTPEMHUTENBHO Pa3BH-
BAIOTCSl M CTAHOBATCSA OoJyiee pasHOOOPa3HBIMH, IPO-
CTBIMH JUI NOJB30BaTENed M HaAEKHBIMH, CO3JaBas
HalpaBJICHUE YMHBIH [u3aiiH. VHTelnekTyaabHbIE
TEXHOJIOTUH TIO3BOJISIIOT JUCTAHIIMOHHO KOHTPOIHPO-
BaTh COCTOSTHHE J0Ma, BKJIIOYAIOT €ro Ha MOJyaBTOMa-
THYECKYIO pPabOTy ¥ IOMOTAIOT PAI[HOHAIIEHO PAaCcX0JI0-
BaTh cpeacTBa. OHU CIIOCOOHBI ONTUMHU3UPOBATH Kaue-
CTBO BO3[yXa BHYTPU IOMELICHUS, KOHTPOJIHUPOBATH
TemriepaTypy, 0e3 JHIIHMX 3Hepro3arpar. B sty cu-
CTEMBI MOTYT BXOJUTH: KaMe€pbl CIEKEHHS, NaTUYHKH

CIHCOK JIUTEDATVDDI
1. Coren, Leonard (1994). Wabi-Sabi for Artists,
Designers, Poets & Philosophers. Stone Bridge Press.

Puc.3 Hanpaeénenue ymuwiii ouzaiin

JeTIbLIaM, IPEIMEThI HAXOAATCS Ha ONpPeeIEHHBIX Me-
CTax B HYKHOM KOJIMYECTBE, YTOOBI KBAPTHPA HE BBI-
risiiena recHoil. CoBpeMeHHas! TEXHHUKA JIOJDKHA OBITh
CrpsiTaHa B rmoTaliHble mKadel. B cmanpHOI KOMHATE
MOCTEIbHOE OeNbe N3rOTOBJICHO U3 HATYPaJIbHOTO TEK-
CTWIIA, B OJHOTOHHOM I1BeTe, Oe3 mpuHTa. [IokphIBaIO
MOJXKET OBITh CTETaHHBIM U3 OaMOyKa, XJIOTKa, JIbHA. B
JeKOpe Ba)KHA HE MOJIa, a HCTOPHS, KOTOPYIO BaM MO-
KET pacckaszarh MpeaMeT. DTO MOTYT OBITh INIHHSHBIC
Ba3bl H MHCKH, pydHOH pabOTHI, TPABIHOW KOBEp FIIH
U3 IPYTHX HaTYpalbHBIX MATEPHAIIOB, KAPTUHBI U3 rep-
Oapust. Babu-cabu —3T0 CTWIIb KU3HH: HaIpaBICHUE
PO yeAMHEHNE B OMHOYECTBE WM B KOMITAHHH OJIH3-
KHX JIFOIEH, TIPOCTOTA H CKPOMHOCTB, CIIOCOOHOCTB BH-
JIeTh KPacoTy B HE3aMEUECHHBIX BelljaX. DTOT CTUIIb BCEe
Jale U Jaiie MOXHO BcTpeTuTs B EBpone, CoenuHeH-

HBIX IITarax.

Banunas xomnama 6 HanpaeleHuu sabu-cabu

AbIMa, JAaTYUKHU ABUIKCHHUA, «YMHBIC) PO3ETKU, ITPO-
TCUKH BOJbI, TATYUKHU OCBCHICHHOCTH. CBCTI/IHI)HI/IKI/I
HMEIOT BCTPOCHHBIE JIUHAMUKH, TIPUKPOBATHBIE TYMOBI
OCHAII[EHbI OECIPOBOIHBIMH 3apPSAHBIMU CTAHIHSIMHU
JUIsl MOOWITbHBIX TelieOHOB. YIPaBIIsATh TAKON CHCTE-
MO MOXKHO ¢ Tese()OHa, MIAHIIETa, CIEIHATbHON Ta-
HEJH, KOMITbIOTepa WK rojocoM. JlaHHOe Harmpasiie-
HHE T03BOJSIET aBTOMATH3UPOBAThH IOMAIIHUE €,
n00aBiiseT 0€30MacHOCTh, TAK)KE 3KOHOMHUT IPUPOJI-
HbIe ¥ HHMHAHCOBBIC PECYPCHI HA OTOIUICHUH U DIIEKTPO-

SHEPIUu.

2. Juniper, Andrew (2003). Wabi Sabi: The Japa-
nese Art of Impermanence. Tuttle Publishing
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Abstract

The relevance of the study is due to the fact that the standard, recently approved by the Council of the Asso-
ciation "National Association of Builders” (NOSTRQY), which determines the actual energy consumption of resi-
dential buildings being commissioned, will help to more accurately establish the energy efficiency class of housing
under construction. The purpose of the article is to study the Russian experience of introducing new energy effi-

ciency standards for residential buildings.

Knroueswie cnosa: suepeoeppexmusnocmo, Hogvle cmanoapmel, 2. Mocksa, sicunas apxumexmypa.
Key words: energy efficiency, new standards, Moscow, residential architecture.

Ha mocrcoBeTcKOM NpOCTpaHCTBE HEOOXOoauMa
3HA4YMTeNbHAs MOJCPHHU3ALUS CYIIECTBYIOUIETO KH-
joro QoHAa B KOMIUIEKCE APYTHUX MEPOMPUATHH s
o0ecrieueHNsT TOBBIIICHUS JHEProd((EKTHBHOCTH H
CHIDKEHHS BEIOPOCOB B OKPYIKAIOIIYIO CpPeNy, HAIpH-
Mep, MOXXHO PaccMOTpPEeTh BBEICHHUS cepTH(UKAIIUT
3MaHUN U TI0 UTOTaM MIPUHUMATB YHeprocOeperaromue
Mepbl. B Hacrosiee BpeMst TpOBOIUMEIE ITPOTPAMMEI
B PEKOHCTPYKIIUH KHUJIOTO (OH/AA OIIYTHUMBIX pE3yiIb-
TaTOB B 3KOHOMHH JHEPTHH M CHIDKEHHH BBIOPOCOB
BPEIHBIX BEUIECTB B OKPYXKAIOIIYIO Cpely He IpH-
Hecnu. KoHeuHo, B COBPEMEHHBIX YCIOBHUSIX OJHUM H3
BAKHEHILNX LEJIEBBIX OPUEHTHPOB YCTOMYMUBOIO pas-
BuTHs cepsl JKKX sBisercs mpakTudeckas peann3a-
U KOMITIEKCa SKOHOMHUYECKH OIIPaBIaHHBIX MEpO-
MPUATHH, HANPaBJICHHBIX Ha CHIKCHHE MOTPEOIICHUS
TEIUTOBOM SHEPTHU U PYTHUX BUIIOB PECYPCOB U 0Oec-
nevyrBaromux noseimenue kauectsa JKKY yrBepxaeH-
HBIH B KOHIIE HOs10ps ctanmapt CTO HOCTPOW 6.1-
2020 sBrsieTcs MEpPBBIM IIaroM IO MEPEeXOony K KOH-
TPOJTIO 32 (PAKTHUECKUM DHEPTronoTpedIeHneM 00beK-
TOB BBOAMMBIX B SKCIUTYyaTaIlHIO U TI03BOJIUT BBISBIIATH
peanbHBIE TIOKa3aTeNn dHepreTudeckoil a¢dexTnBHO-
CTH 3/1aHH.

B ocHoBe craHmapTa nexarT pe3yabTaThl KOM-
TUIEKCHBIX TEOPETHUYECKUX M HATYPHBIX HCCIIEA0BaHUN
BBHINIOJIHEHHBIX 10 3aka3y JlemaprameHTa rpajocTpou-
TEJIbHOU MOJUTHKHU Topoga MOCKBEI.

JIOKyMEHT periaaMeHTHpYeT IPOBEJEHUE BCEX He-
00XOIMMBIX JJIs1 OLIEHKH 3HEprodheKTHBHOCTH M3Me-
PEHUI ¢ IOMOIIBIO OOILIEOMOBEIX NPHOOPOB ydera
SHEPTOPECYPCOB, YCTAHOBICHHBIX B 3[JAHWM Ha 3Tame
CTPOWTENIECTBA, a TaKXe IOMOJHHUTEIBHBIX H3MEpH-
TEJHHBIX MPUOOPOB.

Mbdp Mockssl Cepreit COOSHUH CTaBUT 3aliaqy
co3aanust KOMGOPTHOM TOPOACKOM CpeIbl, KOTOpas He-

MBICIIUMA 0€3 COBPEMEHHBIX CTaHAAPTOB 3HEProdd-
(EeKTHBHOCTH /JIsi MHOTOKBApTUPHBIX JO0MOB. OHH He
TOJBKO TO3BOJIIFOT SKOHOMHTB PECYPCHI M OEpeKHO
OTHOCHTCS K TIPHPOZE, HO ¥ CHIKAIOT pealbHbIC pac-
XO/IbI TPak/1aH Ha KOMMYHAJIbHBIE YCIYTH.

Ha ceronns B PO nacuuteiBaercs muib 155 "mpo-
rpaMMHBIX" SHEpProcOeperaommx J0MOB - MEHEe JIByX
MPOLIEHTOB IMEpecesieHHbIX '"aBapuek". JTO O4YeHb
Masto. Kak 3asBisi B IpOIIIOM TOAy IpeacenaTenb
HaOmronaTensHOro coBeta Ponma Cepreit CrenamuH,
HauuHas ¢ 2020 roga Hy>KHO BO3BOJHUTH €KETOJHO I10-
psaaxa 100 TeICSY KBaAPATHBIX METPOB TAKOTO JKUIIbS.
KopoHnaBupyc BHeC KOPPEKTHBHI B IUIaHBI, HO TIOJIH-
THKa BJIACTEH OCTAeTCsl HEM3MEHHOM: JIoMa, CTPOSIIIH-
ecs Ha OIOJDKETHBIE CPEJCTBA, JOJDKHBI OBITH 3HEp-
roaddexruBubiME [1, €. 28].

CaMmblii IpKU# IPUMEpP — NOCENOK JIEHCKUX PEUHHU-
koB JXKarail. PacionoxeHHbIi Heoaaneky ot JKyTcka,
OH CTaJI IepBbIM B Poccu MmyHHIIMITanbHBIM 00pa3oBa-
HHEM, B KOTOPOM BCE )KUTEIN BETXUX 1 aBAPUIHBIX J10-
MOB HOJIYYHIIN HOBBIE KBapTHPHL [Iporpamma pacceie-
HUS TPaXKJaH M3 BETXOTO M aBAPUHHOTO XKHJIbS 3/1€Ch
3aBEpINMIIACh B HOSOpE, KOT/1a CNAIH BOCBMUATAYXKHBII
noM. HoBble kBapTHpHI B HEM TIONy4Ywin 68 cemeid re-
pecenennes. IImaTuTe 3a KOMMYyHaJIbHBIE YCIYTH OHU
OyIyT 3HaYMTEJHFHO MEHBINE, YeM OOHMTaTenu OObIY-
HBIX 10MOB. K nprMepy, Ha Kpblille yCTaHOBIIEHBI COJI-
HeuyHble 0aTapeu, OT KOTOPBIX OCBEIIAIOTCS JIECTHHUY-
HBIE TUIOLIAJIKU U APYTHE TEPPUTOPUH OOILETO TT0JIB30-
BaHUS. A SKOHOMHTb Ha TEIUIOHOCUTEISIX MO3BOJIAT
PeLMpPKYIATOPHI TEMIOro Bo3ayxa. Takux qomoB B XKa-
tae yxe 1 1. braronaps ¢enepansHoif mporpamme B mo-
cenke ¢ 10-TBICSITYHBIM HaceJIeHHEM 332 HECKOJBKO JIET
YCIIOBUS JKU3HH KapJAWHAJIbHO TIoMeHsn 1873 dero-
BEKa.
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Koneuno, sneproaddexrususie 3nanus B PO
BO3BOJAT HE TOJILKO 3a OrokeTHbIH cuer. 1 xots1 06-
UM TPEHJIOM TaKoe CTPOUTENHCTBO IOKA HE CTalo,
€CThb OuYeHb HUHTEpecHble pemieHus. B IIpumopckom
Kkpae emie B 2018 roay nosiBuiIcsS MepBhIi B CTpaHe WH-
JUBUIYaNbHBIA KWIOH NOM u3... cosoMmbl. Ero Bia-
JETBIIBI IIATAT 3@ YICKTPUIECTBO BTPOE MEHBIIIE COCE-
neil. CTpoeHre BO3BENH IO MPOEKTy IMpodeccopa Ka-
(denpsl  TpagoOCTPOMTENBCTBA M APXUTEKTYPBI
JanbHeBoCTOUHOTO  (heiepalbHOrO  YHUBEPCHUTETA
ITaBna Kazannesa u apxurexkropa AugbI JIsmiko. I'nas-
HBIIl UCTOYHMK TeIia B oMe - conHue. OHo naet mo-
JIOBUHY HEOOXOIMMOIl 3HEpruu, OCTaJIbHOE I00Mpa-
eTcsl ¢ MOMOIIBIO AekTpudecTBa. CojoMa Mo3BOJIET
COXpaHATh TEMIIepaTypy BHYTPHU NOMELICHHUS.

B 3abaiikamsckoM Kkpae ctpost 3xanus mo CUII-
texHonorun. Ee mpumensier pesunent TOP "3abaiika-
1be", BO3BOJIS KaK KOMMEPYECKYIO HEIBUKUMOCTD, TaK
W KHMJIBIE JOMa He BBIIIE TpeX 3Taxkei. Texnomorus ux
MPOM3BOJICTBA M CTPOMTENLCTBA BKIIOYACT MPHUMEHE-
HUE TPEXCIOUHBIX KOMIIO3UTHBIX IIaHEJIEH, CKIICEHHBIX
[IOJl BBICOKUM JIaBJIEHUEM, IIPU ITOM CPEIHUMU CJIOHU -
MIEHOMOJIMCTUPOII, OAUH U3 JTydliux yreruteneil. Ha
3aBOJie MAaHENN PAacKpauBalOT Ha JETalM, OCHAIIAIOT
00paboTaHHBIM OrHEOMO3AIIUTHBIM COCTABOM OpycoM
- ¥ Ha CTPOMIIIOMIAKY TOCTYaeT KOMIUIEKT, KOTOPBIi
cobupaeTcs, Kak 0OIBIION KOHCTPYKTOP, 38 OAWH-IBA
Mmecsma. B Taknx qomax He ObIBaeT mienel HU B CTEHaX,
HU B IICPEKPBHITHSX, a CBOWCTBA IICHOIOJIHCTHUPOIA
JAfOT BBICOKYIO 3HEprod(dexkTuBHOCTb. OTH 37aHUS
Teryiee OPYCOBBIX B TPH pa3a, IEHOOCTOHHBIX - B 4e-
TBIPE ¥ KUPITUYHBIX - B BOCEMb Pas3.

[Imatute MeHbIIe OyAyIIHe BIAIENbIBI HAavH-
HAIOT €Ille Ha 3Tane CTpouTenscTBa. CTOMMOCTH JoMa
n3 CUII-naHene B 1Ba pa3a HIDKE, YeM U3 KUpIu4a. A
SKOHOMHS TPH SKCIUTyaTallkd MW BOBce OeccriopHa.
Hamnpumep, B 0qHOM U3 aIMHUHHUCTPATHUBHBIX 3/1aHUU
UuThl M0 3TOM TEXHOJIOTUU HAJCTPOUIIU IIECTOU 3TaXK.
ITnowaap Bcero qoma yBeauuuiach Ha 20 MPOLEHTOB,
HO MOTpebIIeHHe Teria He BRIPOCIIO coBceM [2, €. 23].

CrponTb 5Hepro3(h(heKTUBHBIE JOMA, Pa3yMeeTcs,
MOXHO W M3 TPaAUIIMOHHBIX MaTepuasoB. Kak paccka-
3ana koppecnoHaeHty "PI™" wien Coro3a apXUTEKTO-
poB Poccun, noneHT kadeapsl apxUTEKTypbI U ypOaHH-
CTHKH THXOO0KEaHCKOT0 TOCYAapCTBEHHOTO YHUBEPCH-
tera (XabapoBck) Hatanmbst CaBkoBa, TJIaBHOE, YTOOBI
3ampoc MOCTYHIJI OT 3aKa3dMKa eIlle Ha 3Talle MpoeK-
TUPOBAHMSA 3AHHUS.

Bricoknit kacc sHEpro3(PpPEeKTHBHOCTH AOCTHTA-
€TCsl LeNbIM KOMIUIEKCOM Mep. OHON U3 HUX MOXET
ObITh, HanpuMep, JBOHHas cTeHa. B nome nemaercs
CIUIOIIHOE OCTEKJICHHE OajKOHOB M 3a CYET 3TO o0pa-
3YIOTCSI IB€ CTEHBI, a MEXIy HUMHU - BO3AYILIHAs IO-
Jyuika. 9To JOBOJBHO AOPOTOCTOSIIEE PELIEHHE, IPH-
MEHSITh €r0 Pa3yMHO B PETHOHAX C CUIBHBIMU BETPAMHU.
A BOT 00JIBIIIME TAHOPAMHBIE OKHA, KOTOPHIE XOPOIIIO
MOKA3bIBAIOT ce0s B TAKUX Tropojiax, kak Cankt-Ilerep-
Oypr, AJsi APYroro KiuMaTta MOAXOMST Iioxo. Jla, B
BBICOTHOM 3[IaHHU X04YEeTCA 00eCTIeYNTh KPACHBBIN B
U3 OKHa, HO JIETOM y HAaC O4€Hb aKTHBHOE COJIHIIE. DTO
3HAYUT, YTO B JIOME C NMAHOPAMHBIM OCTEKJIEHHEM Oy-

JIET KapKo, IOBBICUTCS MOTPEOHOCTh B KOHIAMIIMOHH-
POBaHHMHU W yBENWYaTCS 3aTpaThl Ha JJIEKTPOIHEPTHUIO
[3].

[IpoxymaHHBII OPOEKT JOMa MOXKET B HECKOJIBKO
pa3 moBBICHTE ero dHeprodddexruBHOCTs. HO mopoii
cllydaeTcs TaK, 4TO MPENyCMOTpPENH BCe, a Ha JTame
CTPOMTEIILCTBA HAYMHAIOT HCIIOIB30BATE OoJee Jerie-
BBIC MaTepHAaIbl. B HTOTe S5KOHOMHUH HE TIOTYJaeTCs.

B crapom xxunmmmmaoM QoHzae motpebdieHne 3Hep-
TMU B IIEJIOM BJIBOE BBIIIE, Y€M B COBPEMEHHBIX 371a-
Husx [4, . 122].

Pewutps 5Ty npoGiieMmy MOXHO JIMOO KarnpeMoH-
TOM, JIMOO SHEProcepBUCHBIMU MeponpustusiMu. Ho
JUISL 3TOTO HY)KHO pa3BHBaTh KPEIUTHBIC IPOIYKTHI, a
TaK)Ke BKJIIOYUTH SHEPrOCEPBUC B CHUCTEMY Haducie-
HUS cyocuanii 1 a6roT 3a JXKKYVY.

JlefcTBUTENPHO, KamUTaJdbHAS PEKOHCTPYKITHS
MOJKET IIPEBPATHUTH B 3KOIOM JIaxe cTapoe 3aanue. Ho
1 37€Ch €CTh CBOU HIOAHCHI.

Ecmu TeueT kpbima wim 6apaxJmT MPOBOIKa, BaXK-
Hee CeJIaTh PEMOHT, KOTOPBIH MOBBICUT 0€30MacHOCTh
JIOAEH. A BOT €CJIU JIOM B HETIJIOXOM COCTOSIHUH, CTOUT
3amyMaThes 00 dHeprodpdekTHBHOM peMonte OnuH
u3 caMbIX 3((HEeKTHBHBIX BUIOB PaObOT, KOTOPBIHA 103-
BOJISIET IOOUTHCSI SKOHOMUU MUHHMYM Ha AECSTh NPO-
LIEHTOB, - YCTAHOBKAa aBTOMAaTH3MPOBAHHBIX WHIUBH-
IOyalbHBIX TEIUIOBBIX MYyHKTOB. B mpomuiom romy Mel
cHaOaumn uMu aBa moma Ha ynumax Kmm HO Yena n
Jlenuna B xpaeBoi ctonuue. [Ipomenmunii OTONUTENb-
HBI CE30H YK€ IMoKa3an 3KoHoMuio mopsiaka 20-30
MIPOIICHTOB MOTPEOJICHUS TEIIIOBOM YHEPTHH.

MOHO TIPOBECTH PEMOHT (acaja WIH KPBIIIH,
0co0OBIM 00pa3oM YTEIJIUB IIBHI JOMa, yYCTaHOBUTh
"yMHbIe" TUPTHI WIH CHETUUKH.

CroumocTb SHeprodpHeKTHBHOI0 PEMOHTa HeMa-
neHbKast. Cka3pIBaeTCs BRICOKas [IeHAa MaTEepUaNoB, KO-
TOpBIE MPUXOAUTCS MPUMEHSTS [3, C. 28].

BoiBogbl. HeoO6XxoauMo BBECTH HOBBIE phIYaru
JUTS 00s13aTEIBHOTO IPUMEHEHHUS SHEPT03(PPEKTHBHBIX
MEpONPHUSATHIA, BHSAPESHUIO CEPTUDUKAINH 3JaHAN 110
MEXIyHAPOAHBIM CTaHAapTaM W Pa3padOTKH IHIOT-
HBIX TPOTPaMM B O0NacTH SHEProdPPeKTHBHOCTH,
MTOJITOTOBKA W IOBBINICHHAE KBATHM(PHUKAIINN TPOPECCH-
OHAJIBHBIX KaJIpOB, CYIIECTBEHHAs] MOJEPHH3ALUs B
cdepe XKKX (KUIHIIHO-KOMMYHAJIBHOTO XO35HCTBA),
BBE/ICHHE YIPABJISIONIMX KOMIAHUN MK OOCITy)KHBa-
OIIETO MEPCOHANA IS YKE CYIIECTBYIOIIETO JKUIIbS.
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OCOBEHHOCTHU AJTATITAIIMM JKUJIBIX 3JIAHUA K PUCKAM HABOJHEHUS B EBPOIIE
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FEATURES OF ADAPTATION OF RESIDENTIAL BUILDINGS TO FLOOD RISKS IN EUROPE

Annomauusn

Hszmenenue xumama eedem Kk pocmy 4ucia AHOMAIbHBIX HO2OOHBIX SGNEHUL, A CIPEeMUMEIbHOe PA3gUumue
uHppacmpykmypoi 20p0006 ROGLIULAET UX YA3GUMOCHb neped HasooHenusmu. Lleno cmamovu — uzyyums u npo-
AHAIU3UPOBAL 0COOEHHOCMU adanmayuy K puckam Hagoonenus @ Egpone.

Abstract

Climate change is increasing the number of abnormal weather events, and the rapid development of urban
infrastructure increases their vulnerability to floods. The purpose of the article is to study and analyze the features

of adaptation to flood risks in Europe.

Kniouesvie cnosa: epadocmpoumenscmeo, Eepona, puck, nagooueHue.

Key words: urban planning, Europe, risk, flood.

AxkTyanbHocTb. OCHOBHBIMM NPHUYHMHAMH Da3-
JIMBA PEK U 3aTOIUICHUS MPUOPEKHBIX PalfOHOB, HAPY-
IIAOINMX MPHUBBIYHBIM PUTM XU3HU TOPOJA U OKpecCT-
HOCTEH, SIBJISIOTCS CHIIBHBIC JINBHH, OOMIIBHOE TassHUE
CHEra, IITOPMOBBIC IPWINBBI W TOBBIIICHHE YPOBHS
Mopst. DKenepThl EBponielickoro areHTcTBa 1o oxpaHe
okpyxartomeir cpensl (EEA) cuuraror, 9T0 Xapakrep
HaBo/iHeHHIt B EBpore MeHsieTcsl, ITOCKOJIbKY TOBBILIIE-
HHE TeMIepaTypbl BO3IyXa IMPUBOIUT K yBEIHYCHHIO
YPOBHSI OCaJIKOB U TPOIOJDKUTENIEHOCTH TIEPHOAOB 3a-
cyxu. OxunaeTcs, 4To B TEKyIeM CTOJIETHH Ha OO0Jb-
el 4acTH eBpOIeiicKoro KOHTHHEHTa 3uMOH Oynaer
BbINaath Ha 35% OOJbIIEe OCAAKOB, a JIETOM yCTaHAB-
JMBAThCS 3aCyNUINBAs TOT0Ja Ha I0Te€ M I0r0-BOCTOKE
EBpormnbl.

Ilo manneiM nppyroro uccnenoBanusi EEA, mpo-
THO3MpYEMOe U3MEHEHHE YPOBHS 0Ca/IKOB TIOBJICUET 3a
co0oli yJareHne pa3inuBoB pek B Epporre. Oxunaercs,
4yTO B OyaymieM KatacTpoduueckue pasiuBbl pek Oy-
JIyT BCE YaIlle HaOJII01aThCs 110 Bcei EBpore 3a cKitro-
YeHHEM HECKOJIbKHX CEBEPHBIX PErHOHOB, fora Mcma-
Huu u Typuunu [3, c. 110].

CornacHo pe3yiabTaTaM HCCIIEIOBAHHS, CHIILHBIE
pasnuBBl peK B ropoaax BemukoOpurtanuu, bembrum,
HupepnanmoB n CkaHAWHABUHM, KOTOpHIE paHBIIE
HaOmonanucy pa3 B 10 ser, OynyT NMPOUCXOANUTH Ha
20% uame. IIpu coxpaHeHHU TEKyIUX TEMIIOB poCTa
BBIOPOCOB NMAapHHUKOBBIX I'a30B YAaCTOTa MAacCIITAOHBIX
HaBOJIHEHMI B HEKOTOPBIX €BPONEHCKHUX ropojax (Ta-
kux kak Cantbsro-ae-Komnocrena B Ucnanuu, Kopk B
Wpnanaun wim bpara B [lopTyranuu) Moxer yBemnu-
quThes O6onee uem Ha 80%.

MW He TONBKO HOXKAM MOIYT CTaTb NPUYMHON
HaBogHeHUs B roponax EBpomnbsl. Husmennsie mpu-
OpeXHBIe PaliOHBI BCe Yalle OyAyT CTpajaTh OT 3aTOII-
JICHUsI, BBI3BAHHOTO MOBBIIICHHEM YPOBHS MOpS M
HITOPMOBBIMH IpUIMBaMU. [10 MHEHUIO 3KCNIEPTOB, B

HACTOSIIIEM CTOJIETHH YacTOTa HABOAHEHHUH BO MHOTHX
MIPUOPEIKHBIX PETMOHAX MOXKET YBEIMYHUTHCS B JIECATH
pas [4, c. 191]. be3 aganTaluOHHBIX MEP U 3HAUUTENb-
HOTO COKpAIICHUS BEHIOPOCOB NMapHUKOBBIX T'a30B CPE-
HETO/I0BOH yIiepd oT HaBOAHEHUH B 17 KpyImHEHIIIX
IpuOpeXHBIX roponax EBporeiickoro coro3a MOXeT
Bo3pactH ¢ 1 mipza epo B 2030 r. 1o 31 mapx eBpo B
2100 r. Ecnu cerogHst oT HaBoAHEHUM crpanaer 102
000 uenoBek, TO B OTCYTCTBUH aJJaITALIMOHHBIX Mep K
2050 r. ux unciio moxket yBeauuutes g0 530 000 — 740
000. [pyroe wuccieoBaHHe OIEHHBAET SKOHOMHYE-
CKHUIl yPOH OT 3aTOIJICHUs MPHOPEXKHBIX paiioHoB EB-
POTIBI B OJJMH TPUJUTHOH €Bpo B rojl. OCHOBHOM MpHUYH-
HOH POCTa 4YacTOTHl HABOJHEHUH B MPUOPEXKHBIX palo-
HaX ¥ TIPUYMHCHHBIX WMH YOBITKOB SIBIISIETCS
TIOBBIIIIEHUE TEMIIepaTypbl Bo3ayxa. [Ipennomnaraercs,
yT0 yKe ¢ 2050 r. 5JKOHOMUYECKHE IOTEPH OT 3aTOILIe-
HUsI TPUOPEXHBIX palioHOB OyIyT B deTHIpE pasa
Oouibllle, YeM OT pasiMBa PeK, Kak CIEICTBHE yCKope-
HUS TEMIIOB MOBBIMIEHHS ypoBHA Mops [1], [2].

IIporHo3upoBanue HaBOJHEHUM MO-NPEKHEMY
HMMeeT Ype3BhIYaifHO BAXHOE 3HAYCHHE JUTI a1l Tallui
TOPOJICKOH HMH(PPACTPYKTYpHI, SKOHOMHUKH H Hacele-
Hus. Ho He Bce Tak mpocro. [lo cmoBam mpodeccopa
I'tontepa bionuta, nupexropa LlenTpa BoHBIX pecyp-
COB NpU BeHCKOM TEXHUYECKOM YHUBEPCUTETE, KOPOT-
Kas IpOJOJLKUTENBHOCTD 3aTOIISIOIMX TOPOAA ITOP-
MOBBIX HATOHOB 3aTPYy/JHIET BO3MOXKHOCTb UX IIPOTHO-
3UpOBaHUS. YK€ pa3pabaThIBAlOTCS MOJEIH IS
MMUTALUU IITOPMOBOM CUTyallMUM JAaHHOTO THIA, HO
MIOKa €IlE CJIUIIKOM PaHO FOBOPUTH O TOM, HACKOJIBKO
CHJIbHEE ¥ OTIaCHEee CTAaHyT 3TH HABOJHEHUs», — 1o0a-
BHJIa OHA. Pa3iuHBIE TPOEKTHI ITOCBSIIEHB! H3YIEHUIO
MEXaHM3MOB BO3HHUKHOBEHUS HABOJHCHHS C LEJIBIO
YIyYIICHUs] Ka4eCTBa MMCIOIIMXCS JaHHBIX U COBEp-
IIEHCTBOBAHMS MEp T10 aanTaiuu [5].
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l'opona, HanbGosee ysI3BUMBIE TIEpe]] JIMBHEBBIMHU
MaBOJIKAMH M BHE3aITHBIMHM HABOJIHEHUSIMH, B YaCTHO-
ctu KoneHrareH, yxe NMPUCTYNWIM K TECTUPOBAHUIO
3T0# cucTembl. OpraHsl rOCYAapCTBEHHOTO YIIpaBe-
HHSI ¥ MECTHBIC BIIACTH, a TAKXKE CTPAXOBBIE KOMIIAHUU
Y OpraHU3aliy, paboTaroNINe C MOICTIMH OLIEHKH MO-
CJIEICTBUN BO3AECUCTBHUS, YKE MPOSIBUIIN UHTEPEC K UC-
MOJIB30BaHNI0 3TUX AaHHBIX. CMCC — Benxymmuii mpo-
ekt Ciry>kObI MOHUTOPHHTA U3MEHEHHS KIIFMaTa Ipo-
rpaMMbl  «KonepHHK», LIENBI0 KOTOPOTO  SIBIISIETCS
CO3/laHHEe KaTajora ClIyd4aeB BbINMAJCHUS IKCTpeMallb-
HOTO KOJIM4eCTBa 0caakoB B EBpore ¢ ucnonb3oBaHue
JIaHHBIX 3a MPOIUIbIE TOABI U MO0 BO3MOXHOCTH C YKa-
3aHHEM 3KOHOMHUYECKOTO yIiepoa.

Bnactu Porrepaama, KOTopble CTpeMsITCs CAeIaTh
TOPOJ YCTOWYMBBIM K ITOCIEICTBUSAM M3MEHEHUS KIIH-
MaTa K 2025 T., yKe IpeAnpHHAMAIOT HEOOXOIMMEIC
MEpHI ISl 3alIUTHl OT HABOJAHEHMH, TAKHE KaK PacIlIn-
pEeHHE CYXONYTHOM WH(PAacCTpyKTypsl TOpTa, yCTa-
HOBKa JIOMIOJTHUTEIBHBIX COOPYXEHUH OeperoBoil 3a-
IIUTHI, TT0CAJIKa 3€JICHBIX HacaXACHUI BIOIbL Oeperon
pek. OIHOBPEMEHHO C ATUM IOJHBIM XOJI0M HAET MPOo-
eKTHUPOBaHHE TOPOACKUX 30H, MEHEE YS3BUMBIX Mepen
BO3MOKHBIMH HAaBOJIHEHUSMH, CO3[JaHHUE ITOJ3EMHBIX
XPaHWIHIL BOIBI U «CHHE-3€JICHBIX» KOPUIOPOB, KOTO-
pBle, HE NPENATCTBYS €CTECTBEHHOMY KPYTrooOOpoTy
BOJIBI, 3aLIMIIAIOT TOPOACKYyI0 MH(ppacTpykTypy. [o-
poxn-niopt B ['ojutaHIMM CTaBUT LENb MOAAEPKATh APY-
THe ropojia, CTPaAaloIlie OT HABOJHEHHMH, CTaB pPUMe-
poM 3¢ dexTHBHOrO BHEIPEHHUS Mep IO aJanTaliH K
M3MEHEHHMIO KJIMMara B TOPOJICKOE TIIAHUPOBAHHE.

JPI — »T0 MexIyHapoJiHasi UCCIeOBATEIbCKAs
IIporpaMMma ¢ yyacTueM kuteneir bupmunrema, bproc-
censt u PoTrrepiama, 1eiabpi0 KOTOPOi siBisieTcst pa3pa-
60TKa CHCTEMbI PaHHETO NMPeTyNPEKICHUS O HaBOIHE-
HUSIX, BBI3BaHHBIX JIMBHEBBIMH JOXKISIMU,
FloodCitiSense. I'opoxxane OyayT OCYIIECTBISTH MO-
HUTOPHHT OCaJKOB M HABOJHEHUH, HCTIOIb3Ys HEOPO-
THe CeHCOPHBIE JaTYNKU U U(YPOBBIE TEXHOJIOTHH, YTO
MIOMOXET BJIACTSM yCOBEPILIEHCTBOBATH MEPHI 110 aJarl-
Tall¥ U COKPATHTh yIepo.

EBpormeiickas cucrema OIOBEIICHHS O HABOJHE-
HUAX oA ynpasieHneMm CiryObl 10 4pe3BbIYaiHBIM
CUTyalusiM nporpammbl «KonepHHUK» sIBIIsieTCs IEPBOi
CHCTEMOM, KOTOPAast OTCIICKHUBAET U IIPOTHO3UPYET pa3-
JUBBI PEK HAa BCEM KOHTHHEHTE, IPEIOCTABIAS MECT-
HBIM BJIACTSIM CpeJHECpOYHble mporHo3sl (Ha 3 — 10
JTHEeW) W JaBas MM BO3MOXKHOCTH JIydIlle ITOATOTO-
BUTHCS K CTUXMHHOMY O€ICTBHIO. DTO BBIXOIUT 3a
PaMKH IHPOJIOTHIECKOT0 MOJICTTMPOBAHNUS, ¥ B HALITHX
MOJIEJIIX MBI OJIHOBPEMEHHO HUCHOIb3YEM M THAPOJIO-
THYECKUe, ¥ TOTO/IHBIE JaHHBIC, OHU CITy)KaT IOJIUro-
HOM JUJIsl HOBBIX M/I€i ¥ TPEH/I0B, KOTOPBIE 3aTEM MOTYT

OBITH IPOTECTUPOBAHBI MECTHBIMH BiacTsIMU». B 2018
I. COBMECTHBIII Hay4yHO-HCCIEN0BATENbCKUNA LEHTP U
EBponeiickuil EHTP CpeAHECPOUHBIX MPOTHO30B IO-
rogsl (ECMWF) 3zanyctunm ['mobanbHyro cuctemy
OTIOBEIEHHUS O HABOJHEHUSAX, M B HACTOSIIEE BpPEMs
BeZeTcs paboTa 1o MPeJOCTaBICHUIO Ooee NeTaabHOH
1 KaueCTBEHHOW MH(OPMAIUN HAa OCHOBE CITyTHHKO-
BEIX JIaHHBIX ITporpamMMbl «KomepHHK.

BriBoasbl. PazpaboTka cucTeMbl TaHHBIX B paMKax
EBpomnelickoii ITOpMOBO#i ClTy>kObI BEI€TCSL B COTPY/I-
HUYECTBE C YUEHBIMU HECKOJIBKHUX MPUOPEKHBIX TOPO-
JIOB, TIOJIBEPKEHHBIX HABOJHEHUIM, TakuxX Kak Bene-
uust u Konenraren. «Mbl paboTaemM BMecTe Haj co3/a-
HUEM  TI0OKa3aTened, KOTOpble  XapaKTepHU3YIOT
BEPOSATHOCTh BO3HUKHOBEHHSI HABOJHEHUS B IPUOPEIK-
HBIX 30HaX, YTOOBI TOMOYH MOJTH30BATEIISIM B TUIAHHPO-
BaHWUHM W YTNPaBICHUH PHUCKAMHU 3aTOIUICHHUSI», — 3a-
sieriT KyHb SIHB, COTpYIHHK TOJDIAHICKOTO HAYIHO-HC-
CIIEIOBATENILCKOTO HWHCTHTYTa Deltares, mapTHepa
CayxObl MOHHTOPHMHTAa HW3MEHECHHs KIMMaTa IIpo-
rpammbl «KonepHuk». OHHE pa3zpabaThIBaroTCa Ha OC-
HOBE KJIMMAaTHYeCKUX AaHHBIX C y4ETOM HH(OpMaIU
3a MPOUUIBIE TOABI U IPOTHO30B. DTO MOMOXKET B MPO-
eKTUPOBAHUHU MPOTHBOIIABOAKOBEIX COOPYKEHUH, pa3-
paboTKe CUCTEM paHHETO ONOBENICHHUS O HABOIHEHUSIX
U B YIy4IlIeHUH IUIAHUPOBAHUS M YIPABICHUSA NpPHU-
OpeXHBIMU 30HaMH B YCIIOBHAX H3MCHEHIS KITMMATA.
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KotenbHble OTHOCATCS K ONACHBIM HPOU3BOJI-
CTBEHHBIM OOBEKTaM M IIABHOE TPeOOBaHUE K HUM —
3T0 o0ecrieueHne JODKHOTO YPOBHsSI 0€30MacHOCTH
OkcrutyaTanusi KOTJIOB J0JDKHA 00ecIieunBaTh HallekK-
Hy0 1 3¢ (GEeKTHBHYIO BEIpa0OTKY napa TpeOyeMbIX 1a-
paMeTpoB.

Hcxonst n3 3Tux TpeGOBaHUN CTaIN IIMPOKO MPH-
MEHSThCS aBTOMaTH3UPOBAHHBIE CHCTEMBI YIIPABIICHUS
texHonmornueckumu npoueccamu (ACY TII), kotopsie
6€e3 TOCTOSHHOTO NPHUCYTCTBHS UYENIOBEKA IMOJJICPKH-
BAlOT ONTHMAJIBHOCTh TEXHOJIOTHUECKOTO ITpOIecca 1
NOBBIIAIOT 3()(PEKTUBHOCTh, OHU 0A3UPYIOTCSI HA HC-
MOJIb30BaHNH COBPEMEHHBIX CPE/ICTB BEIUUCIUTENBHOI
Y MHUKDOIIPOIIECCOPHON TEXHUKH, TO €CTh - 3TO COBO-
KyIHOCTh amniapaTHO-POTPaMMHBIX CpEJICTB, OCY-
HIECTBILIFOLIMX KOHTPOJIb U yIIPaBJIeHHE TEXHOJIOTHYe-
ckuM nporieccom. ACY TII noaaepkuBaet o0paTHYIO
CBSI3b M BO3CHCTBYET Ha XOJ IPOIlecca MPH OTKIOHE-
HHH €T0 OT 3aJJaHHBIX PEXKNMOB.

CyImHOCTh KOMIUIEKCHOW aBTOMAaTH3allud BOMO-
TPEHHBIX KOTJIOB 3aKIIOYAaeTCs B aBTOMAaTHYECKOM
MOJJIEP)KaHUN TEMIIEPaTyphbl B IIOMEIIEHHUSX OTaIlIH-
BAaeMbIX 3[aHUIl B 3aBHCUMOCTH OT TEMIIEPaTyphI
Hapy»KHOTO BO3/1yXa, B aBTOMAaTHYECKOM pPeryJupoBa-
HUH TSTH (32 KOTJIOM), B TOAJEP KaHUH 33 JaHHOTO J1aB-
JICHUsI Ta3a Hepe]] TopelikaMu, a Tak)Ke B aBTOMaTHYe-
CKOM TIPEKpAIl[eHNH [TOCTYIUICHNUS ra3a B TOPEIIKH:

1) mpu oracaHUM IIAMEHH TOPEJIOK MK TIPH I10-
racaHWy ra3oBOTO 3alaJbHUKA, BBEICHHOTO B TOIKY
JUISL PO3YKHUTa TOPEIIOK;

2) B ciIydae XJIONKOB B TOIIKE;

3) B cimydae meperpeBa BOJBI B KOTJIE (BBIIIE J10-
IIYCTHMOT'O 3HaUEHH);

4) npu NOHMXEHUM JaBJIECHUs rasa Iepex ropel-
KaMH HIDKE JJOMyCTUMOTO JaBJICHNUS;

5) npu MOBBILICHUU JaBJICHUS ra3a Iepen ropei-
KaMmu;

6) B ciy4ae HeJIOCTaTOYHOM TATH B TOIIKE;

7) B ciy4ae maeHus JaBICHUS BO3yXa Iepesi ro-
penkaMu (B pe3ysibTaTe HEYAOBIETBOPUTEIBHON pa-
OOTHI BEHTWIATOPA);

8) mpu npekpaleHuH padoThl HUPKYIALHOHHOTO
Hacoca.

Hcnonp3oBaHME NPOrpaMMHO-JIOTHYECKUX KOH-
TPOJUIEPOB MO3BOJIICT U3MEHHUTh M MOACTPOHUTH aJro-
PUTM pabOTHI KOTEJIFHOM HPH MOMOIIM BBOJA HOBOH
HpOTpaMMBl, THOO MPOCTOH KOppeKHnuel 3amporpam-
MUPOBAaHHOM NPOrpaMMBl.

OnsIT aBTOMATHU3AIMH MTPOMBIIIICHHBIX KOTENb-
HBIX CBHJIETENILCTBYET O TOM, YTO PETYIHPOBAHUE MIPO-
1iecca TOpeHus ¥ MUTaHWe KOTJIOB JaeT 10 8 % 3KOHO-
MHH TOIUTMBA, YBEJIMYMBAET K. I1. JI. KoTia Ha (7-8) %,
obecrieunBaeT pabOTy TONKH C M30BITKAMH BO3/yXa,
OJIM3KMM K ONTHMAaJIbHBIM, COKpAIAaeT PacXOoJbl JJIeK-
TPOSHEPTUH Ha AYTbE W TATY, yMEHBIIAET 00BbEM pe-
MOHTHBIX Pa0OOT U TOBBIMIAET KYJIBTYPY OOCITy>KHBa-
HUSL.

ABTOMaTu3anys 1Mo3BossgeT paborars 0e3 1mocro-
SHHOTO TPHUCYTCTBHUS OOCITY>KHBAIOIETO IEpCOHAA.
Jyis 3TOTO B aBTOMAaTH3WPOBAHHBIX KOTEIBHBIX KpOMeE
00s13aTEILHON KOTJI0BOM aBTOMATHKH JOJDKHA OBITH
OO0IIEKOTIOBas aBTOMATHKA, TEXHOJIOTWIECKasi CUTHA-
JU3AIMS U yOaJTeHHAs AUCIeTIepr3aIisl.

OO1mmekoTa0Basi aBTOMarTuka JOJDKHA B OTCYT-
CTBHH JIIOJIEH YIPaBIATh BCEH KOTEIBHOM, TO €CTh:

- aBTOMAaTUYECKH MPOU3BOAUTH POTALMIO (IOTe-
pEeMEHHYIO padoTy) KOTJIOB;

- IpU OTKJIIOUEHHH KOTJIa €r0 HacoC AOJDKEH pa-
6otaTh ee npumepHo 10 MUHYT;

- aBTOMAaTHYECKH MPOU3BOJUTH POTALMIO (IIOMe-
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peMeHHYI0 paboTy) HACOCOB OTOTUICHUS, BEHTHIISI-
MU, TOPSYETO BOJMOCHAOKEHHS (TEXHOJOTHYECKOTO
mporecca);

- B 3aBUCHMOCTH OT Harpy3KH aBTOMaTHYECKH
BKITIOYATh (OTKIIIOYATh) TOTIOHUTEIBHBIN KOTEIT;

- aBTOMATHYECKH IMOJJIePXKUBATh TEMIIEpaTypy
(3aaHHYIO 3aBOZIOM M3TOTOBHTENIEM KOTJA) TEIJIOHO-
curessi Ha 0OpaTHOM TPyOONpPOBOJIE KOTJIA;

- AaBTOMATHYECKH OCYIIECTBISTH MOMAMUTKY CH-
CTEMBI TIPH HOHIKCHUH JABJICHUS TETNIOHOCHTEIS;

-aBTOMATUYECKH MOJIEPKUBATh TEMIICPATypPHBbIi
rpaduK TEMJIOHOCHUTEISI B CUCTEME OTOIUICHUS, BEHTH-
JSILIAH, TOPSIYEro BOAOCHAOKEHHUSI, TEXHOJIOTHIECKOTO
nporuecca.

TexHonornyeckas CUTHaJIM3alus 10JDKHA (UKCH-
pOBaTh BCE aBapPHIHBIC CUTYAIlMH U BBIABATh CBETO-
BYIO ¥ 3BYKOBYIO CHT'HAJIM3aIMI0. B TeXHOJIOrHYECKYTO
CUTHAJIM3AIMIO BXOJSAT CUTHAJIBI:

- yTeuka rasa (MeTaH);

- mosiBnieHue yrapHoro rasa (CO);

- MOHW)XEHHE OO0 TOBBIIICHHE MABJICHHUS ra3a
(BBIXOZ 32 YCTaBKH);

- MOHWKEHUE JTMOO0 MOBBIIICHHUE JABICHHS TEILIO-
HOCHUTENS (BBIXOII 32 YCTaBKH);

- MOHWKCHHE, MOBBIIICHUE (BBIXOJ 32 YCTaBKH)
1160 nponaganue (asbl MUTAIOLIEH CETH;

- aBapusl KOTJIa;

- oXap;

- OXpaHa.

VY naneHHasi [ucrieTyepu3anus J0JDKHA JTyOIupo-
BaTh COCTOSHHE TEXHOJIOIMYECKOH CHUTHAIU3ALUKN B
MOMEIICHUH JISKYPHOTO M BKIIFOUATh 3BYKOBYIO U CBe-
TOBYIO CUTHAH3AIHIO.

ABTOMaTHUYECKOE PEryIMPOBaHKE MPOIIEcca rope-

HUSI 3HAYUTENBHO TTOBBIIIAET 3KOHOMHYIHOCTD T'a30HC-
MOJIB3YIOIUX YCTAaHOBOK. IIprMEHEHHE aBTOMAaTHKH
obecrieynBaeT 0€30MaCHOCTh HCIIOJIB30BAaHUS Ta3a,
yIydIlaeT YCIIOBHSI TpyJa OOCIY)KHMBAIOIIEro Iepco-
HaJla ¥ CIIOCOOCTBYET IMOBBIIICHUIO €r0 TEXHUYECKOTO
YPOBHSL.

biok «AMakcy npenHasHaueH ist paboThI KOTJIa,
000pYI0OBaHHOTO JIByXIPOBOHBIMH Ta30BBIMH TOpEI-
KaMH U BBITIOJIHSET CACAYIOMNE (QyHKIIUH:

-o0ecrieueHrEe  aBTOMATHYECKOH
CBOMX 3aIIOPHBIX YCTPOUCTB;

-obecnieueHne 0e30MaCHOTO PO3KUTA TOPEIIKH;

-0TCEeUKa ra3a MpH HapYIICHUH TEXHOJIOTHIECKUX
rapamMeTpoB padOTHI KOTJIOB;

-0TCeuKa rasa Ipy roracaHuu (axesa ropelky.

b0k razoBoro 000py0BaHHsI CUCTEMBI «AMaKC»
(cm. puc. 1) cocTouT U3 KoJjjIekTopa 1, Ha KOTOpOM
yCTaHaBJIMBAIOTCS TIPU MOMOIH (DIIaHIEBBIX COEINHE-
Huil otceunoif kinanas 2 (II3K-1) u 1Ba oTceuHbIX Kia-
mana 3 (I13K-2.1), 4 (II3K-2.2).

Jlnis moicoeTMHEHNs OTCEYHOTO KiamaHa 2 K ra-
30TPOBOJIy MPEAYCMOTPEH MaTpyOoOK 5, Ha KOTOPOM
YCTaHOBJIEH MPOAYBOYHBIN KpaH 6. Ha oTceunom kia-
maHe 2 (I[13K-1) ycranosnena rpebeHka 7 ¢ qpoccereM,
aeKTpoMarHuTHbIe Kinanassl Tuna «H3» 9 (KO) u 10
(K3), anextpomaruuthsiii knanad tuna «HO» 11 (KB).
Biok B cbope ycTaHaBIMBaeTCs y KOTJa Ha onope 12.

JlomomHUTEIbHO OJOK KOMIUIEKTYETCS JByMs
JpOCCEIbHBIMU 3aCTIOHKaMH U IByMs I'peOeHKaMU A1
YCTAHOBKH JaTYUKOB. JlpoccenbHble 3aCIOHKH U Ipe-
OEHKM MOHTHPYIOTCS Ha MOABOJSIIEM Ia30IpOBOJE K
TOpEJIKe KOTJIA COTIIACHO TPeOOBaHMAM ITPOEKTHOH J10-
KyMEHTAI1H.

OIIPECCOBKU
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Puc. 1 Frok 2az06020 0bopydosanus « Amaxcy
1 — konnexmop, 2, 3, 4 — knanaun omceunou, 5 — nampyboxk; 6, 8, 15, 16 — kpan waposoii, 7 — epebenka; 9, 10 —
Kaanau snekmpomacuumusiii «H3»,; 11 — knanan snexkmpomacnumnsiii «HO»; 12 — onopa; 13, 14 — epebenka
0amuyuKos

VYnpasienue Bcedl apMmarypoil ra3oBoro 0Joka
«AMakc» OCYyIIECTBISIETCS ¢ KOMITBIOTEpPA, yCTaHOB-
nenHoro Ha LTILY , Ha nynbTe ynpaBiaeHUs KOTIIO-
arperata. Taxke PO3KHT TOPEJIOK BO3MOXKEH C MECT-
HBIX [IUTOB YIPaBJICHUS.

PerynupoBaHne COOTHOIICHHS Ta3-BO3IyX HEOO-
XOANMO KaK YMCTO (PU3MYECKH, TaK M SKOHOMHUYECKH.
M3BecTHO, 4YTO OHUM U3 BaXKHEWIIMX MPOLIECCOB, IPO-
UCXOJSIINX B KOTENBbHOHM YCTaHOBKE, SIBIIETCS IPO-
Lecc TOpeHHsl TOIUIMBA. XUMHUUYECKasi CTOPOHA TOPEHUs
TOIUIMBA IPE/ICTABISIET COO0H peaKinio OKKCIEHUS T0-
PIOYHX AIIEMEHTOB MOJIEKyJIaMH Kucyioposa. s rope-
HUS UCTIONIB3YEeTCSI KUCIIOPOJI, HAXOAAIINIACA B aTMO-
cdepe. Bozayx B TONKy mogaercs B ONPEAEICHHOM CO-
OTHOWICHWH C Ta30M MOCPEJICTBOM JyTHEBOTO
BeHTHWIATOpa. COOTHOIIEHHE Ta3-BO3AYX IPHUMEPHO
cocrasmser 1,1. I[Ipu HemocTaTke BO3IyXa B TONOYHOM
KaMepe MPOUCXOJUT HEMOJIHOe cropanue tomnusa. He
CropeBuIMid ra3 OyneT BbIOpackIBaThCs B aTMocdepy,
YTO HSKOHOMHUYECKH M 3KOJIOTMYECKH HE JOIYyCTUMO.

ITpu u30bITKE BO3AYyXa B TOMIOYHON Kamepe OyJIeT mpo-
HCXOJIUTh OXJIAXKJICHUE TOIIKH, XOTS I'a3 OyleT croparh
MOJIHOCTBIO, HO B 3TOM CIIy4ae OCTaTKH BO3JyXa OyayT
00pa30BBIBATH IBYOKHCH a30Ta, YTO IKOJOTHIECKH He-
JOITyCTUMO, TaK KakK 3TO COCTUHEHUE BPEAHO IS Ye-
JIOBEKA U OKPYXKAIOIEeH Cpebl.

CuctemMa aBTOMAaTHYECKOTO PEryIMPOBaHUS pa3-
pSOKEHUS. B TONKE KOTJIA CAeNaHa A HOAJepKaHUs
TOIIKHU TI0J] HA/ITYBOM, TO €CTbh, YTOOBI TO/AJEPIKUBATH
TIOCTOSTHCTBO pa3pshKeHHs (MpUMepHO 4 MM BOJIHOTO
cron6a). [Ipu oTcyTcTBHM pa3pspkeHMs Iuams daxesa
OyzmeT MprKUMAaThes, 9TO MPHUBEAET K 0OTOpaHHIo To-
pENoK W HUKHEW 4YacTH TONKHU. J[pIMOBBIE Trasbl MpHU
9TOM MOWAYT B TIOMEIIEHHE I1eXa, YTO JIENaeT HEBO3-
MOJKHBIM paboTy 00CITy>KHBAIOIIET0 TIEpCOHAIa.

B nuTaTenbHO# Boie pacTBOPEHBI COJIH, AOIYCTH-
MO€ KOJIMYECTBO KOTOPBIX OTpenensercss HopMamu. B
Tporecce napoodpa3oBaHus ITH COIM OCTAIOTCS B KOT-
JIOBOH BOJIe U MOCTENEHHO HakamiauBaroTcs. Hekoro-
pBle coiM 00pa3yroT 1AM - TBEPAOE BELIECTBO, KPH-
CTaJulM3yloleecss B KOTIoBoH Bozae. bomee Tsxkenas
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YacTh IIaMa CKAIlIMBACTCS B HIDKHUX YaCTIX Oapa-
0aHa 1 KOJUIEKTOPOB.

IloBbllIEHUE KOHLEHTPALMK COJEH B KOTJIOBOM
BOJI€ BBIIIIE JOITyCTUMBIX BEITMUUH MOXKET IMPUBECTU K
YHOCY UX B maponeperpenareis. Iloatomy comu, cko-
MUBIIKECS B KOTJIOBOM BOJIE, yANISIOTCS HEMPEPHIBHOM
MPOAYBKOM, KOTOpas B JaHHOM CJIydae aBTOMaTHUECKU
He peryiaupyercs. PacueTHoe 3HaueHUe MPOAYBKH Ia-
pOTEHEPATOPOB IPH YCTAaHOBHUBLIEMCS PEKUME OIIpe-
JIeIsieTCs U3 ypaBHEHHUH OaiaHca MprMeceil K Boae B
naporeHeparope. TakuM oOpazoMm, 10711 MPOTYBKH 3a-
BUCHUT OT OTHOIIECHUS] KOHLEHTPALUHU IPUMECEi B BOJE
MIPOLYBOYHOM M MUTATENbHON. YeM sydine KauecTBO
MUTATENBHON BOJBI U BBIIIE AOMYCTUMAas KOHLIEHTpa-
1Sl IpUMecei! B BOJIE, TeM JOJIs IPOAYBKU MeHbIIe. A
KOHIIEHTpAIUs IpuMecel B CBOIO O4epeIb 3aBUCHUT OT
J1011 10OaBOYHO# BOJIBI, B KOTOPYIO BXOANT, B YACTHO-
CTH, 10JIs1 TEPAEMOH NIPOLYBOYHOU BOJBL.

Curnanuzanusi napamMeTpoB U 3alUThl, JEHCTBY-
IOIME Ha OCTAaHOB KOTIA, (M3MYECKH HEOOXOANMBI,
TaKk Kak OIepaTop WM MAIIMHHCT KOTJIA HE B CHJIAX
yCIEOUTh 32 BCEMH INapaMeTpaMH (QYHKIHOHHUPYIO-
miero Komia. BenencTBue 3TOro MoKET BO3ZHHKHYTH
aBapuiiHas cuTyauus. Hanpumep, npu ymycke BoIsl U3
6apabaHa, ypoBEHb BOABI B HEM IOHMKAETCS, BCIE-
CTBHE 3TOTO MOXKET OBbITh HapyIlIeHa IUPKYJISIHS U BbI-
3BaH nepexer TpyO JOHHBIX KpaHoB. Cpaboraiias 6e3
MPpOMCJICHUA 3alluTa, MpCAOTBPATUT BBIXO U3 CTPOA

VIIK: 004

maporeHepaTopa. [Ipu yMeHbIIEHNH Harpy3KH Imapore-
HEpaTopa, WHTCHCHBHOCTh TOPEHHUS B TOINKE CHIKa-
eTcs. ['opeHre CTAaHOBUTCS HEYCTOWYHMBBEIM M MOMKET
MPEKPATUTHLCS. B CBS3M ¢ 3TUM MpeycMaTpUBaeTCs 3a-
[HTa MO morameHuto dakena. HanexkHOCTh 3alIUTH B
3HAYUTEIBHON MEpEe OMPENENIeTCs] KOJTHMISCTBOM, CXe-
MO BKITFOUCHHS M HaJIS)KHOCTBIO HCIIOJIb3yEeMbIX B HEH
IpuOOpOoB.
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KABEPIIPECTYITHOCTH B POCCUMCKOM ®EJIEPAIIAU B IEPUO/ HAHJIEMUU:
BBISIBJJEHUE NPUYAH POCTA HH®OPMAIIMOHHBIX MPECTYILJIEHUI, PACCMOTPEHUE
CIIOCOBOB BOPBEbBI U 3AIIIUTHI

Maksimova V.N.,
Sharypova T.N.
Rostov State University of Economics(RSUE)

CYBERCRIMES IN THE RUSSIAN FEDERATION DURING A PANDEMIC: IDENTIFYING THE
REASONS FOR THE GROWTH OF INFORMATION CRIMES AND CONSIDERING THE
EFFECTIVENESS OF METHODS OF STRUGGLE

Annomayus.

B cmamve npedcmasneno onucanue KubepMOUEHHUNECMEA, PACCMOMPERbl NPUYUHBL POCA OAHHBIX Npe-
CMynienutl 8 nepuod NaAHOeMuu U NPOAHATUIUPOBAHBI CROCOOLL NPOMUBOOEUCMBUSL C YENblo GblAGNIeHUs. Dolee

a¢hhexmusHvIx Memooos 6opvobL.
Abstract.

The article presents and describes the problem of cyber fraud, examines the reasons for the growth of these
crimes during the pandemic period and analyzes the methods of counteraction in order to identify more effective

methods of struggle.

Knrouegvie cnosa: yupposusayus, kubepnpecmynuocms ,6pe00HOCHbIE NPOSPAMMBL, YHemHuble 3anucu, oe-
bemoesvie Kapmbl, AKKAYHm, 2unepcculika, AimueupyCHuK, npocpammuoe obecneuenue.
Keywords: digitalization, cybercrime, negative programs, accounts, debit cards, account, hyperlink, antivi-

rus, software.
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B 2020 roxy nanaeMust M3MEHHIIA )KU3HU MUJITH-
OHOB JIFOJICH, U CKOpEe BCEro, YTO HABCETAA: MHOTHUE
OpraHM3alli{ 3asBUIIM, YTO JIaKe MOCNe MoOeabl Haj
KOPOHABHPYCHOM WH(EKLIUEH OCTaBsT COTPYJHHUKOB
Ha yZAajJeHHOH paboTe. BOJBIIMHCTBO CHHMKEPOB CO-
IIJITMCh BO MHEHUH, 4TO pacnpocrpanenne COVID-19
YCKOPHJIO MHOTHE IPOLIECCH U MPOAEMOHCTPUPOBAIIO
KPUTHKaM LU(QPOBU3AIMU U HOBBIX TEXHOJOTHH, YTO
nporpecc HensbOexeH. 1o cioBaM IiIaBbl MpaBUTENb-
ctBa PO Muxamna Bnagumuposnya Mumyctusa, y
TOCYAapcTBa yXKe €CTh IUIaHbI [0 PajuKaIbHOMY yBe-
JMYICHUIO 3JIEKTPOHHBIX OHIAHH-YCIIYT, a TAKKe pa3pa-
OaTpIBaeTCs CHCTEMA TTOAIEPKKH IU(PPOBOTO OU3HECA.
OpnHako BMecTe ¢ U(POBBIM MPOTPECCOM PACTET U KH-
OepIpecTymHOCTb.

[Ipexae yeM paccMOTpeTh KJIaCCU(PHUKALUIO KH-
OGepMOIICHHIYECTBA, HA0 MEPBOHAYAIBHO PACKPBITH
JaHHBIM TepMmuH. KubepmnpecTymHocTh - mpectyrie-
HHE, KOTOPOE MOKET COBEPIIATHCS C ITOMOIIBIO KOMITb-
IOTEPHOM CHCTEMBbI WIIN CETH, B TIpeeax KOMIbIOTep-
HOM CHCTEMbI WM CETH WIN NPOTHB KOMIBIOTEPHOMH
cucteMbl uiu ceTu[1] .

Knaccudukamus ubepnpectynHoctn. Konsen-
uust Cosera EBponsl BbifenseT 4 BUAa NpecTyIUICHUH,
KOTOpBIE€ HA3bIBAIOT "KOMIBIOTEPHBIMU':

1. HesakoHHbI nocTynm — (TPOTHUBOIIPABHBIN
YMBIIIJICHHBIH TOCTYT K KOMIIBIOTEPHOI! crcTeMe 1160
Kakoi-11bo e€ yacTtn);

2. He3akoHHBIH nepexBaT — (HaMepeHHBIH nepe-
XBaT HE MpeHa3HAYEHHBIX /s OOIIECTBEHHOCTH Iie-
penad KOMIBIOTEPHBIX JaHHBIX Ha KOMIIBIOTEPHYIO CH-
cTeMy, ¢ Hee JIN0O B ee Ipeenax);

3. BmemarenscTBO B faHHBIE — (IPOTHBO3aKOH-
HOE TOBPEXJICHHUE, HapyIIeHHEe, N3MEHEHHE, KOPPEeK-
THUPOBAHKE WM IIPECEUEHNE KOMIIBIOTEPHBIX JaHHBIX);

4. BMmemiaTenbcTBO B CHCTEMY — (Cepbe3HOE IPO-
THUBO3aKOHHOE MPEISITCTBOBaHNE (HYHKIHOHUPOBAHUIO
KOMIIBIOTEPHOI CHCTEMBI ITyTeM BBOJIA, MepelauH, 1o-
BPEeXKACHUS, YAAJCHNS, HAPYIICHUS, U3MEHEHHS JIHO0
MpecedeHNs] KOMIBIOTEPHBIX JAHHBIX).

OcrajbHbIe TPECTYIUICHHS JINOO CBA3aHHBI C KOM-
MBIOTEPOM, JTHOO COBEPIUIAIOTCS C MOMOIIBI0 KOMITBIO-
Tepa:

300,000
250,000
200,000
150,000
100,000

50,000

0

1.Ilpectynienus, cBsI3aHHBIC C HAPYLIICHUEM aB-
TOPCKUX U CMEeXHBIX TpaB. (B 2018-2020 romax maH-
HBIE TPECTYIUICHUS 3HAYUTEIBHO B3POCIIH)

2.JlelicTBYsL, I'lle KOMITBIOTEPHI HCIOJIB3YIOTCS KaK
CPECTBO NMPECTYIICHUS (TIEKTPOHHBIE XUIIEHUS, MO-
LIEHHUYECTBA U T.IL.);

3.IIpectynieHus, rae KOMIBIOTEPhl UIPAIOT POJIb
HHTEJJIEKTYaJIbHBIX CpeacTB (pa3menienue B IHTepHeT
mopHOTrpadur, WHPOPMALNH, Pa3KUTAONIECH HAIHO-
HAIIBHYTO, PETIUTHO3HYIO BpaX Iy U T.1.)[2].

[Tpumeps! pasaMYHBIX BHIOB KHOEpIpecTyILIe-
HUI: MOIIIEHHUYECTBO € 3JIEKTPOHHOM MOYTOMN U UHTEP-
HET-MOIIEHHNYECTBO, MOIIEHHNYECTBO C HCIIOJIb30Ba-
HHUEM JINYHBIX JTAHHBIX (KpaXka W 3JI0OHAMEpPEHHOE HC-
MOJb30BaHMEe  JHYHOM  WH(DOpMamuu),  Kpaxa
(DMHAHCOBBIX JAHHBIX WIN JAHHBIX OaHKOBCKHX Kapr,
Kpaka M IpoJlaka KOPIIOPaTHBHBIX JaHHBIX, KHOep-
mraHTax (TpeboBaHMe JISHeT IS TPEIOTBPAILCHUS KH-
Oeparaku) H T.nI.

OCHOBHOW MOTHB KHOEPIPECTYITHUKOB - MPEX-
HUH: KpaXka IeHeT Wi nHopManny, KOTOPYIO MOXKHO
MPOAaTh, HO OHU MIPHOOPETTH HOBYIO "YIIaKOBKY', ajar-
TUPOBAHHYIO I0J] aKTyaJIbHYIO ITOBECTKY. DTO IpO-
Jaxa (heHKOBBIX IU(POBBIX MPOIYCKOB, pAacChUIKA CO-
o0meHnit o mTpadax 3a HapylIeHHe KapaHTHHA, JIATIO-
Bble CaWTBl KYPbEpCKUX CIyX0, MOILICHHHYECKHE
pacchUIKM OT HMMEHH CcepBHCa BHCOKOHDepeHIHi
Zoom.B cBsi3u ¢ mannemueit, Taxke online ocyecTs-
JAThCA "cASNKU" JUIEPOB CO CBOMMU KITMEHTAMHU, UTO
CZIeaJo MpoJaxXy HapKOTHUKOB Oosee MpocToil u ao-
cTynHON. MIHBIMU CclTOBaMH, KHOCPIPECTYIHOCTh BIIC-
4eT 3a co00it HHbIE MPECTYTIICHHS.

Poct kubepnpectyruieHuit BO BpeMs aHAEMHH.

"3a ssHBapb-UIOHB OH cocTaBua 91,7% no cpaBHe-
HHUIO C AHAJOTWYHBIM IEPHOAOM NPOLUIOro roja, a
YIIeJIbHBIM BEC YKa3aHHBIX MIPOTUBOIPABHBIX JACSTHUN B
o0meil CTpykType MNpecTYmHOCTH AOCTHT 22,3%"—
unpopmupyet npecc-uentp MBJI [3].

Craructuka KuOeprpecTyIUIeHUI TpelcTaBieHa
Ha puc. 1.

=== 3aronoBoK

AHBapb 2019 wions 2019

AHBapL 2020 nmons 2020

Pucynox 1 - Cmamucmuxa kubepnpecmynnienui
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CroycTs HECKONBKO MECSIEB II0Ka3aTelb CHHU-
swics: "B saBape—okTsa0pe 2020 roga MBJ] PO 3a-
¢uxcuposano Ha 75,1% Ooublie KHOEPIPECTYILUICHNH,
4eM rofioM paHee."-coo0maeT oQuImanbHbIi npeacTa-
Butens nonaunuu Mpuna Bonk. "C uem cBs3aHO Takoe
paznuuue?

C mapra 2020 roaa no utoss 2020 roga BoO MHOTHX
cyobekTax P® Obu1 BBEJIeH KapaHTHH, YTO 3aCTaBUIIO
okono 80% HaceneHHs NEpeHTH Ha yHaJCHHYIO pa-
6oty. Takas cuTyammsi OJaromoiydHO IOBIHSIA Ha
poct mH(pOPMAMOHHBIX npecTymwieHnid. C HIONS 10
okTs10pb 2020 roa KapaHTHH OBUT CHAT, B CBS3H C UM
y KHOEpIPECTYMHUKOB COKPATHIINCH BO3MOKHOCTH.

«O4eBUIHO, YTO POJIb UHHOPMALMOHHO-TEIEKOM-
MYHHUKAaIIMOHHBIX TEXHOJIOTUH, UX TIPOHUKHOBEHUE BO
BCE OTpaciy Hallel XU3HU NPOJIoJDKaeT pacTu. bonee
TOTO, MAHAEMHS M CaMOM30JISLHS BBICTYITHUIIN CBOE0O-
pa3sHBIM TPUITEPOM 3THX IPOLECCOB, U KOJIHMYECTBO
MOJIb30BATENEH, MPUIIEIIINX B UHTEpHET, IPOIEMOH-
CTPHPOBAJIO CKauykooOpa3HbI pocT. Benen 3a HuMH,
pasymeetcs, B CeTh IpHUIIIA U KHOEPIPECTYIHOCTHY,
— TPOKOMMEHTHPOBAJI TIEPBBIA 3aMECTHUTENb IpeJice-
narenss Komucenn mo pasBUTHIO MH(OPMAIMOHHOTO
obmectBa OOmecTBeHHOH namatel P®, mpesmmeHT
®on/a 3aUTH HAIMOHAIBHBIX IEHHOCTEN AJIeKCaHap
ManbkeBud.

Takum o0pa3zom, MaHAEMHUS U KapaHTHUH pa3Bs-
3aJM pyKU KHOEpIpecTyMHUKaM, IIOCKOJIBKY "ylaleH-
HBIIT 00pa3 xu3HK" TPeOyeT MOCTOSIHHOTO B3aUMO/IeH-
CTBUS YEJIOBEKA C KOMIIbIOTEpoM. Ha naHHBI MOMEHT
MH(OpMaLMOHHbIE MPECTYIJICHUS SBJISIOTCS OJHUMH
U3 Iuaupyromux npecrymienuid B Poccun. T'ocynap-
ctBeHHas [{yma u [IpaButensctBo Poccuiickoit ®ene-
panuu pa3padbaThIBAIOT pa3IndHbIC METOJIBI M CIIOCOOBI
MPOTHUBOAEHCTBHUS JTaHHBIM NTPABOHAPYIICHHUSIM.

Boprba rocynapcrsa ¢ knbeprpecTynHocTbio. B
Poccuiickoit @enepanuu npaBoBasi OCHOBa OOPBOBI C
KHOEpIpEeCTYIUIEHUSIMH BIIEPBBIC MOSBIIIACH C MIPUHS-
THeM YronoBHOro kogexca Poccuiickoit denepanuu
(manee — YK P®), Bcrynusmiero B cuiny ¢ 01 sHBaps
1997 rona, B koTOpOM mosiBHIack riasa 28 «lIpectyn-
JeHusl B cepe KOMITBIOTEpHOW HH(pOPMAIMNY, XOTS
OTZEJbHBIC 3aKOHOIIPOEKTHI MOSIBISUINCH U paHee, OJ1-
HaKo He OBLIM TPUHSATHI.

B 2017 roxy 651310 co3maHo moapasaeneHue B Mu-
HHUCTEPCTBE BHYTpPEeHHUX Jen Poccuu, xotopoe momy-
4ynIIo Ha3BaHue YnpasineHue "K".

Ero oGs3anHOCTBIO siBIIsIETCS OOphba Cc mpecrtyr-
JeHuAMH B chepe WHPOPMANMOHHBIX TEXHOJIOTHH, a
TaKXKe C HE3aKOHHBIM 00OPOTOM pPaIHO3TIEKTPOHHBIX
CPEICTB W CIEHHATBHBIX TEXHHYECKHX CPENCTB. 3a-
nmaan Ympasnenus "K'":

1. bopr6a ¢ HapylIeHHeM aBTOPCKUX U CMEXHBIX
npas (cT. 146 YK P®, ct. 7.12 KoAIl P®D)

2. BeIsBiEeHHE W TIpeceueHHEe HENpPaBOMEPHOTO
JIOCTyNa K KOMIbloTepHO# nHpopmanuu (ct. 272 YK
PO)

3. bopb0a ¢ pacnpocTpaHUTENSIMUA BPEIOHOCHBIX
nporpamm (ct. 273 YK P®)

4. BrisiBrieHUE HAPYIICHUH TIPABHII SKCTUTYaTallHN
CPEICTB XpaHEeHMsI, 00pabOTKN WM Tiepeadd KOMITh-
I0TepHOI MH(OpManuK U WHPOPMAIMOHHO-TEIEKOM-
MYHHKallMOHHBIX ceTel (c1. 274 YK P®D)

5. BhIsiBICHHE MCTONB30BaHUS MOMJIOKHBIX OaH-
KOBCKUX KapT (c1. 159.3 YK PO, ct. 187 YK PD)

6. IlporuBonelicTBHE MOIIEHHHYECKUM JICH-
CTBHUSIM, COBEpILAEMbIM C HCIOJIb30BaHUEM MH(pOpMa-

LMOHHO-TEJICKOMMYHHKAIIMOHHBIX ~ CETeH, BKIIOYas
cetb Unateprer (cT. 159.6 YK PO)
CriocoOb1  KHOEpIpecTyImieHHH — Pa3BUBAIOTCS

TakKe OBICTPO KaK U IMU(POBHIE TEXHOJIOTHH, TIO3TOMY
VYnpasnenne "K" He MoxkeT "HCKOpEHUTH" KHOEpMO-
LIIEHHUYECTBO.

3ammra oT KudepnpecTynHukoB. EcTb HeCKONIBKO
MIPOCTBIX COBETOB, KOTOPBIE TIOMOT'YT YEJIOBEKY 00e3-
OIIaCHUTh HH(OPMALHIO:

1. He crout ucnonb3oBaTh Ae0ETOBBIE KapThI
online. HeyTBep K ACHHBIC MIATEKH U3BIMAIOTCSI IPSIMO
C BaIIero OaHKOBCKOTO CUETa.

2. He otBewaiiTe Ha COOOIICHUSI JAHHOTO POJA:
«Bunmanme! Bam akkayHT ObIT B3IOMaH. BeI TOMKHEL
TIO3BOHUTH, YTOOBI MOATBEPAUTH CBOM akkayHT. Ot-
IIPaBbTE HAM COOOIICHHUE, U MBI IIEPEe3BOHNM Bamy.

3. He cranbte x)eptBoii Clickjacking. He mepexo-
JUTE IO HE3HAKOMBIM CCBUIKaM, MOTOMY 4YTO MpH
Ha)KaTUHM OTKPBIBAETCS KaHaN Ul BPEIOHOCHBIX IPO-
rpamMM, KOTOPBIE MOTYT BTOPIHYTHCSI B KOMIIBIOTEP WU
nepeaTh Bally JIMYHYI0 HH(OPMAIHIO.

4. Hukorna He KiukaiiTe Ha COOOLICHUsS, NpH-
CJIaHHBIC Ha 3JIEKTPOHHYIO II0YTY U Npejiararomue oo-
HOBUTbH TIEPCOHANBHBIC JaHHbIE. B OonbmmHCTBE City-
YaeB TAaKWe 3alpOChl MHUIMUPYIOTCS MOCHIE TOTO, KaK
BbI BXOJIUTE B CBOH aKKAayHT HE uepe3 dJIEKTPOHHBIN aj1-
pec.

5. YcraHOBUTE Ha KOMIIBIOTEP AHTHBUPYCHOE M
AHTHIITMOHCKOE MPOrpaMMHOe oOecrieueHue. Y oenu-
TECh, YTO 3TH MPOTPAMMBI PabOTAIOT ¥ OOHOBISIOTCS
ABTOMATHYECKH.

OTH COBETHI MOTYT 3aIIUTUTH Bac. OtHaKko Kubep-
NPECTYIHHUKH TIOCTOSHHO COBEPIIEHCTBYIOT CBOU Me-
TO/IbI, TOTOMY BCET/]a HY)KHO TIOMHHUTH O BO3MOXKHOM
pHCKe.

Cnncok Jaurepatypsl

1.https://studref.com/306274/informatika/kiberpr
estupnost_globalnoy_informatsionnoy_seti.

2. https://cyberpedia.su/8x101d4.html.

3. OdunmanbHbIH caiT
MBI.p¢/contacts/presscenter.

4. Mlapemosa T.H., Pemeraukosa A.O. Uudop-
Manus B mpaBoBoi cucteme. MHHOBaruu. Hayka. O6-
pasoBanue. 2020. Ne 18. C. 346-349

5. Hlapemosa T.H., bopucenko .E., Kubepmpe-
CTYIHOCTb B peallbHOW M BUPTyanbHOI xku3HKU. Hayu-
HbIi xypHan Colloquium-journal. Ne3(55). 2020r.

6. TACC, Poccuiickas razera, Upuna Bnanumu-
posHa Bonk "Hurtepdakc" 2020 .

7. Wlapsmosa T.H., I'mymenko E.C., Undopma-
LUOHHAs 0€3011aCcHOCTb. Hayunslit  >xypHan
Colloquium-journal. Ne3(55). 2020r.

MBJ]


https://www.elibrary.ru/item.asp?id=44000016
https://www.elibrary.ru/item.asp?id=44000016
https://www.elibrary.ru/contents.asp?id=43999970
https://www.elibrary.ru/contents.asp?id=43999970
https://www.elibrary.ru/contents.asp?id=43999970&selid=44000016

34 TECHNICAL SCIENCE /7 «GOLLOQUIUM=JOURNAL » #2(89). 2021
VK 621.919.2

Hanaoiiiuyk 1O.b.
K.mex. HayK, O0yeHm
Binnuyvxuti nayionanvnutl acpapnuil ynisepcumem, gyn.. Conauna, 3, Binnuys
ORCID: http://orcid.org/0000-0003-4257-9383
DOI: 10.24412/2520-2480-2021-289-34-40
JOCJIKEHHS XAPAKTEPUCTUKH HAPOCTOYTBOPEHHS IICJISA JE®OPMAILIMHOTI O
SMIIIHEHHS ITPU AE®@OPMYIOUOMY MPOTSTI'YBAHHI

Paladiychuk Yu.B.

PhD, Associate Professor/

Vinnitsia National Agrarian University, Soniachna str., 3, Vinnytsia, 21008
ORCID: http://orcid.org/0000-0003-4257-9383

STUDY OF CHARACTERISTICS OF GROWTH FORMATION AFTER DEFORMATION
STRENGTH DURING DEFORMING STRENGTH

Anomauis.

Tlonepeone xonooue oegpopmayiiine sMiyHeHHs CYMMEBO 3HUNCYE pobomy Oeghopmayii npu 06pobyi niacmu-
YHUX Mamepianig pizanuam. Lle 003801s€ smeHwumu Koegiyicum ycaoku CmpyxicKu, CUi i memnepamypu pi3auHs,
NOMINUEHHS HANPYHCEHO-0eDOPMOBAHO20 CINAHY CIMPYICKO YIMBOPEHHS, NOKPAUeHHs 00poba0eanocmi memale-
8UX Mamepianie, 30amHUX 3MIYHIOBAMUCH XOIOOHOW Oepopmayiero, Habymms eupobamu UCOKUX QizuKo-mexa-
HIYHUX ma cayoscoosux enracmugocmell. Popmysanna mina Hapocmy 8i00YBAEMbCA HA NOYAMKOSIU OLIAHYI NPO-
MASYBAHHSA 3 NEBHO20 00 MY 00pOONI08AH020 Mamepiany, AKul nepexooums nio dieio deghopmayiii 3¢y8y i CMUCKy
6 NIACMUYHUL CINAH | NPAKMUYHO 3AKIHUYEMbCA NICIA NOBHO20 BKIIOYEHHS 30U npomsicKu 8 pobomy. Joexcuny
yici OINAHKYU MOJICHA GUBHAYUINU 34 XAPAKMEPHUM 30LTbUEHHAM MOBWUHU CIPYICKU HA NOYamKy ii eanuka. ¥
KOHMAKMHOMY Wapi CIMPYAHCKU [ NOBEPXHEBOMY Wapi 0emaJii, KL MeXCyIloms 3 HapOCMoM, 8I06Y8aiombcs 2IUOOKL
niracmuyHi degpopmayii, npo wjo ceiouums mexcmypa i 3pOCmanHs MIKpOmMeepooCmi.

Abstract.

Precold deformation hardening significantly reduces the work of deformation during processing of plastic
materials by cutting. This allows to reduce the coefficient of shrinkage of chips, cutting forces and temperatures,
improving the stress-strain state of chip formation, improving the machinability of metallic materials that can be
strengthened by cold deformation, the acquisition of high physical and mechanical and service properties. The
formation of the body of the growth occurs at the initial site of drawing from a certain volume of the processed
material, which passes under the action of shear and compression deformations into a plastic state and almost
ends after the full inclusion of the broach tooth in the work. The length of this section can be determined by the
characteristic increase in the thickness of the chips at the beginning of its roller. Deep plastic deformations occur
in the contact layer of chips and the surface layer of the part adjacent to the growth, as evidenced by the texture

and growth of microhardness.

Kniouosi cnosa: oegpopmyrove npomsizyeannsi, niacmudne 0e@opmyBants, CMpYyICKOYMEOPEHH S, HAPOCMO-

YMBOPEHHA, aiﬂle/tl/{ﬂ naacmu4Hoc0 KOHmaxkmy .

Keywords: deforming drawing, plastic deformation, chip formation, growth formation, plastic contact section

Introduction. The emergence of new structural,
difficult to process materials poses new challenges for
solving practical problems of machining them.

The cutting process is significantly affected by the
cold deformation hardening of the material of the part
by various methods, which precedes machining.

Cutting with preliminary plastic deformation pro-
vides improvement of chip formation conditions by ra-
tional change of physical and mechanical properties of
the material of the cutting layer due to its strengthening
before the cutting process.

One of the features of cutting drawing as a low-
speed, and hence low-temperature (®@ = 120°...250°C)
process is the obligatory growth. According to modern
ideas, during the entire cycle of drawing the body of the
growth has a stable shape and volume, undergoes only
elastic deformations and is actually an additional cut-
ting wedge with its own geometric parameters (7, &, p,

etc.), which differ significantly from geometric the pa-
rameters of the tool received at sharpening. Outgrowth
is generated by the system "tool-detail" when adapting
the latter to the specified cutting conditions. From the
standpoint of our study, the growth should be consid-
ered as a phenomenon that significantly changes the
stress-strain state of the chip formation zone and, as a
result, affects the shrinkage (thickness) of chips, Pz
force, chip roller diameter and allowable degree of chip
groove filling. From a number of quantitative charac-
teristics of the growth body in order to assess the con-
tact phenomena on the anterior surface, the relationship
between the radius of curvature p, and the length of the
sole Cn with the length of the section of plastic contact
C1 should be taken into account.

An important regularity of the chip formation pro-
cess in the conditions of growth is that within the latter
the tangential stresses are determined by the condition
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of plasticity, not the law of external friction, ie the in-
tensity of tangential stresses is equal to the yield
strength of the material [3, 8]. At the same time, outside
the body of the growth, ie in the area of Ab-
stractAbstractelastic contact of the chips with the front
surface of the tool, the tangential stresses change ac-
cording to the law of external friction. For the contact
pressure, obviously, and in the case of cutting stretch-
ing will be fair patterns obtained by prof. Poletikoy M.
[4].

Main text. In the machining of plastic materials,
the separation of the material of the cut layer from the
workpiece is preceded by its plastic deformation, when
the main part of the cutting work is spent on plastic de-
formation of the removal metal [5].

The model of such a process for conditions when
low cutting speeds and other factors contribute to inten-
sive growth, high contact stresses and low tempera-
tures, which is characteristic of cutting drawing, should
be presented as follows (fig. 1, a). Prior to meeting the
chip groove 1, the cutting process is stationary and pro-
ceeds with the formation on the front surface of the tool
2 of a stable body of growth 3, which is formed from
the material 4 of the part, and is actually part of the cut-
ting wedge with a real front angle y,. The shear zone 5,
where the processed material is mainly in the plastic
state, is inclined to the direction of the cutting speed V
at an angle of shear Fzs and since the admissibility of
replacing the bulk shear zone by one plane is proved in
cutting conditions deformation, we apply this assump-
tion to our model [6]. For contact phenomena on the
front surface, the most suitable and convenient for cal-
culations is the scheme of stress-strain state, proposed
by prof. Poletikoy M.F. [4]. This means that the addi-
tional hardening of the chip material in this section can
be neglected due to a small increase in hardening at the
values AbstractAbstractof shear deformation exceeding
the value of ¢ > 5... 10. With such deformations, the
chip material is already in a state close to the hardening
limit. In the force diagram shown in fig. 3.1, a, presents
only the forces acting on the front surface of the tool:
Rc, RZn, RYn - respectively, the force of chip for-
mation and its components, the value of which deter-
mines the angle of action; N, F - respectively normal
force and friction force, the value of which determines
the angle of friction n; Rzs - tangential force in the
shear plane inclined to the direction of the cutting speed
at an angle of shear Fzs; gn, tFn - respectively contact
pressure and tangential stresses on the front surface.
The chip shrinkage coefficient & for the cutting scheme
under analysis is determined by the ratio of the chip
thickness Z to the slice thickness Sz.

The shear angle Fzs and the action o, as well as
the actual angle v, in combination with the tangential
stresses t. in the shear zone (chip formation) determine
the force of chip formation, which can be calculated or
determined experimentally. In the first case (see fig. 1,
a):

cos(@y + w)sin @y
where: a - is the width of the cut.
Thus, according to researches of prof. Rosenberg
O.M. [7]:

Re

7.=0.185 HV. (2)
The tangential force in the shear plane Rzs, in turn,
can be calculated depending on:
Rzs = 7. £ S;a, ?3)
or determined on the basis of an experimental
study of cutting forces:
P, cos(Fzs + w)
Pzs =— , 4)
Cosw
and taking into account the known dependence of
Ph.D. Vinogradova 0.0 [2]:

w+Fzs=43°...46°~ /4 (5)
we get:
0,7P,
Pzs = =, (6)
COSw

From fig.1, and it is seen that the angle of action
can be determined experimentally from the depend-
ence:

Py
w = arctg 5 L, @)
Zn
and the shear angle, taking into account expression
(3.6):

P
Fs =" —arctg—- | (8)
4 P,

n

Thus, having used and having applied to our con-
ditions the known dependence of prof. Abuladze N.G.
[1], we obtain the ratio between the angles Fzs, o, 7,

Y-

1+tg 7/7”—1,8c03yHtg(co+yH )

tgFzs = , (9)
T ;
1-tg o +18siny,tg(w+7, )
where: n is the angle of friction
n=o+Yu (10)

The peculiarity of this calculation is the fact that
for our conditions it is most difficult to determine the
actual front angle, which is much larger than the front
angle.

The study of the outer side of the drain chips on
the "roots" of the chips shows that the surface of the
chips in this part is characterized by the presence of
"teeth", the height of which does not exceed 3%... 5%
of the chip thickness. This phenomenon indicates the
presence of micro-shifts between the individual ele-
ments of the chips, which, however, do not cause its
destruction. However, in cases where the height of



36 TECHNICAL SCIENCE / «COLLOQUIUM=JOURNAL » #2(89), 2021

A2
Vi
1
N
A
\P\/ \
y \3  \z

Fig. 1. Model of mechanics of chip breaking process by means of chip-splitting groove formed on workpiece al-

lowance, at free orthogonal cutting at low speeds at cut thicknesses exceeding groove depth (Sz 2 hc): a - the
process of stationary cutting, when the boundary of the chip formation zone has not yet reached the groove; b -

the process of chip destruction for the case when Sz < hc; v - the process of destruction of chips, when Sz>>hc. 1
- chip-splitting groove; 2- cutting wedge; 3- body growth; 4- processed material; 5- shear zone (chip formation);
6- allowance; 7- shavings.

the "tooth" exceeds 10... 15% of the thickness of
the chips, the process of transition from drain chips to
chipping chips begins due to the concentration of shear
deformation between the individual elements of the
chips. In other words, there is a destruction of chips
with a marked decrease in shear resistance ts. This phe-
nomenon corresponds to the moment of meeting of the
landslide zone with the chip-splitting groove.

When approaching the tool to the chip-splitting
groove, two cases of change of the stress-strain state of
the chip-forming zone and the cutting process as a
whole are possible. In the first case, when he = S, ie
when the depth of the groove is equal to or insignifi-
cantly less than the thickness of the cut (fig. 1, b), the
cutting process is interrupted for a short time and all the
phenomena that accompanied it disappear (shear zone,

growth body , contact processes on the front surface,
etc.). As for the body of the growth, according to re-
search [4], it (this body) remains on the chips after the
completion of the process of stretching without reduc-
ing the volume. The formation of the chip roller is com-
pleted and it (this roller) moves along the surface of the
workpiece in the direction of movement of the tool
tooth. The cutting forces instantly fall to zero, which is
fixed by a dynamometer. In this case, it is important to
withstand the following condition:
@=7Vu+A, (3.12)
where: y, - the front corner of the tool without
growth; A - the angle that prevents the contact of the
side walls of the groove when the chips are destroyed.
The essence of cutting with preliminary plastic de-
formation of the material of the cut layer consists in
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combining two processes - advanced plastic defor-
mation (mandrel) and directly the cutting process (cut-
ter, broach) [9]. Preliminary plastic deformation can be
performed on the cutting surface or on the machining
surface. Cutting with pre-plastic deformation together
with a significant increase in the stability of the cutting
tool can improve the performance of machining parts.
In this case, the surface layer of the machining part ac-
quires increased hardness, there are residual compres-
sive stresses. Increase of stability and improvement of
roughness of a surface - receive at drawing when before
cutting teeth smoothing elements which carry out pre-
liminary plastic deformation on a processing surface
are established.

The cutting process is accompanied by friction of
the processing material in the front and rear surfaces of
the cutting part of the tool, which leads to the growth.

The growth body has a stable shape and volume,
undergoes only elastic deformations and is actually an
additional cutting wedge with its own geometric pa-
rameters, which are significantly different from the ge-
ometric parameters of the tool obtained during sharp-
ening. Outgrowth is generated by the system "tool-de-
tail" when adapting the latter to the specified cutting
conditions. From the standpoint of our study, the
growth should be considered as a phenomenon that sig-
nificantly changes the stress-strain state of the chip for-
mation zone and, as a result, affects the shrinkage

v

g %4
""’J’v:..

e & \J ‘
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(thickness) of the chips, the cutting force, the diameter
of the chip roller.

The process of free orthogonal cutting of materials
occurs under the conditions of counteraction of defor-
mation hardening factors and shear thickness on the in-
tensity of growth, so the effect of growth on the com-
ponents of the stress-strain state of the chip formation
zone is stable and constant throughout the stationary
part of the cutting path. This is confirmed by photomi-
crographs of the chip formation zone, which are pre-
sented in fig. 2 and 3.

The process of cutting steel 35 in the state of de-
livery (fig. 2) is characterized by intense growth. The
body of the growth consists of strongly deformed ferrite
grains, along the contour of which you can trace the di-
rection of deformation and determine the actual radius
of curvature of the cutting wedge. The light sections of
the deformation trajectory of ferrite grains are delim-
ited by darker sections of deformed perlite. For the case
under analysis, the outgrowth has the following main
characteristics: rounding radius p, = 0,04 mm; height
hn = 0.08 mm; front angle y, = 26°; the length of the
sole Ch =0.22 mm with the length of the plastic contact
C1 = 0.2 mm. The obtained quantitative characteristics
of the growth body were subsequently used to assess
the contact phenomena on the front surface of the tool.

Fig. 2. Photomicrograph of the chip formation zone (X400) with free orthogonal cutting of steel 35 in the state of

delivery (HV = 1600 MPa) at the actual cut width ai =

6.3mm (a=10

.. 12mm):V=0.13m/s; Sz=0.05mm;

Pl - steel P6M5, y=15° a=20, A =00, p =7 mcm; medium - sulfofresol-R.

Studies have shown that the effect of deformation
hardening by deforming drawing on the process of chip
formation is significant and consists, first of all, in re-
ducing the intensity of growth. This is confirmed by the
figure. 3 is a photomicrograph of the chip formation
zone obtained by free orthogonal cutting of steel 35 af-
ter strain hardening. When cutting hardened steel 35
outgrowth has the following characteristics: p, = 0.03
mm; hn =0.06 mm; y, = 34°; C; = 0.17 mm; C; = 0.15
mm.

The stress-strain state of the chip formation zone
for the group of machined materials during cutting
drawing in the conditions of variable allowance is char-
acterized by a small difference between the maximum
and minimum values AbstractAbstractof tangential
stresses (within 15%... 30%), shear angles @ = 25°...
35° and chip shrinkage coefficients. in length and thick-
ness £ =2.2... 3.2 with a slight increase in its width (up
to 2%), and the zone itself is narrowed to a size that
allows without significant errors to approximate its
plane.
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Fig. 3. Micrograph of the chip formation zone (X400) with free orthogonal cutting of steel 35 after HPD (HV =
2100 MPa) at the actual cut width ai = 6.7 mm (a = 0... 12mm): V =0.13 m/s; Sz = 0.05 mm, PI - steel PEM5,
y=15°% a=20, 1 = 00, p = 7mcm; medium - sulfofresol-R.

The study of contact characteristics on the front
surface of the tool showed the following. In the case of
cutting the studied steels in the state of delivery (fig. 2),
the total contact length significantly exceeds the same
characteristic for hardened steels (fig. 3). This also ap-
plies to the length of the plastic contact. So, for steel 35
the specified characteristics at drawing with identical
modes for both cases are accordingly equal: C = 0,45
mm and 0,32 mm; C1 =0.2 mm and 0.15 mm. The laws
of distribution of tangential stresses along the contact
of the chips with the front surface are similar for hard-
ened and non-hardened steel. At the site of plastic con-
tact, their value is constant, as determined by the plas-
ticity of the processing material.

In fig. 4 shows the contact characteristics on the

front surface of the tool with free orthogonal cutting of
steel 35 in the state of delivery and after deformation
hardening. The tangential stresses for steel after strain
hardening are higher in this section. In the conditions
of elastic contact, where there is no growth, the tangen-
tial stresses are gradually reduced along the entire
length of the contact up to the separation of the chips
from the front surface of the tool. The law of change of
the coefficient of friction along the contact is deter-
mined by the combined influence of tangential stresses
and contact pressure. Starting from the sections directly
adjacent to the cutting edge of the tool, this coefficient
increases and at the boundary of plastic and elastic con-
tact increases by 2... 2.5 times. Further, the achieved
values AbstractAbstractremain virtually unchanged.
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Fig. 4. Contact characteristics on the front surface of the tool with free orthogonal cutting of steel 35 (1, 2, 3 -
HV = 1600 MPa; 4, 5, 6 - HV = 2100 MPa): gN - contact pressure (2, 5); zFn - tangential stresses (1, 4); u-
coefficient of friction (3.6); ai = 6.3 mm (1, 2, 3); 6.7 mm (4, 5, 6); V=0.13 m/s; Sz = 0.05 mm; PI - steel
P6M5, y= 159 a=20, A =00, p = 7 mcm.
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An important regularity of the chip formation pro-
cess in the conditions of growth growth is that within
the plastic contact section the tangential stresses are de-
termined by the condition of plasticity, not by the law
of external friction, ie the intensity of tangential
stresses is equal to the yield strength of the part [2].

Conclusion. Studies have shown that the effect of
deformation hardening by deforming drawing on the
process of chip formation is significant and is to reduce
the intensity of growth. The body of the growth consists
of strongly deformed ferrite grains, along the contour
of which you can trace the direction of deformation and
determine the actual radius of curvature of the cutting
wedge. The light sections of the deformation trajectory
of ferrite grains are delimited by darker sections of de-
formed perlite.
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O/IUH 13 BUJOB UCKYCCTBA - TIPOTPAMMUHUPOBAHUE!
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ONE OF THE ARTS IS PROGRAMMING!

Annomauyus.

B oannoii cmamove pacckasvleaemcs mo, nouemy npocpammuposarue MOo3NCHO OmHecmu K O()HOMy U3 6U008
uckKycceme, makKum Kaxk nodsuro, pucoeanue, KOmMnosuyuio. Taxoice 0OvsACHAIOMCSL npaeujla xopouteco noHa 6 npo-

cpamMmupoearHull.
Abstract.

This article explains why programming can be attributed to one of the arts, such as poetry, drawing, compo-
sition. It also explains the rules of good practice in programming.

Knioueswie cnosa: npocpammuposanue, K00, npasuia xooa, UCKyCcCmeo, cosuoanue, UT.
Keywords: programming, code, code rules, art, creation, IT.

OueHp 9acTO MPOrpaMMHUPOBAHHE BOCIIPHHHMA-
eTCsI CIIOKHOHU, CKydHOH Haykoi. M Tonpko mocne 60-
Jee OJIM3KOro 3HAKOMCTBA C HMM, HAYMHACIIb HOHH-
MaThb, HACKOJIbKO BEJIMKO 3TO 3a0iyxaeHue!

JUid TMOHMMaHHMS CaMOro MPOTpPaMMUpPOBAHUA
HY>KHO 0OpaTUTh BHUMaHHUE HE Ha IIeJIM KO/, a Ha To,
KakuM 00pa3oM IMUIIYTCs HPOrpaMMBbIl, KaKaask CTpoKa
KO/1a TIIaTeIbHO BRINUIMBAETCS, aKKypaTHO CO3aeTCs
enas CTpyKTypa, IoKa, B UTOTe, pe3ybTaT He HauHeT
BBITIOJHATH OKHJaeMble QyHKInH. JaHHBIA mporecc
MIO3BOJISIET PEAIM30BBIBATh COOCTBEHHBIH MOTEHIHAI,
BBITIOJHATH TTOUCK M HAaXOJUTh OTBETHI HAa HEOOXOIH-
MBI€ BOIPOCHI, PEIIaTh 3a/aull Pa3IndHON CIOXKHOCTH
Y TIOJTy4aTh OOJBIIOE KOJMYECTBO MPHATHBIX OIIYyIIe-
HHM OT TOrO, HACKOJBKO KPAaCHB M OPTaHHWYEH 3TOT
poIiecc.

IIporpammuct, o ¢akry sBisiercs TBopuoM. OH
MOJKET CO3/IaTh MPEKPACHbIE TBOPEHUS, IIPH ATO MOKa-
3BIBasi CBOE OOJIBIIOE KOJIMYECTBO 3HAHWH, HABBIKU U
HaxoI4MBOCTh. OH MOET He MPOCTO BIEYATIIUTD APY-
THX JIIOJIEH, HO ¥ KapJAWHAIBHO U3MEHUTD XOJI KU3HH.
3TO MOX0Xe Ha TO, KaK XyJOXHUKH, THUCATEIH U MY-
3BIKAHTHI BO3/ICHCTBYIOT COOCTBEHHBIMH pabOTaMH Ha
JIPYTUX JIOACH.

TeM caMbIM, ONBITHBIM Pa3pabOTIMK OTIIMYAETCS
B OCHOBHOM T€M, UTO OH TPEMETHO U CEPhE3HO OTHO-
CHUTCS K IPOTrpaMMe, KOTOPYIO OH JIEJIaeT U K CBOCH pa-
00TE B LIETIOM.

OcHoBHas mpobiiemMa BceX pa3pabOTINKOB — HE
AKKypaTHBIH 1 HU3KOKA4E€CTBEHHBIN KOJI.

K coxanenuro, Gompmas 9acTh MPOrPaMMICTOB
CTaBAT mepeJ; co0OH TOJBKO LeJIb — OBICTPHII U JIer-
KU MO HANHMCaHUIO KOJ, U B KOPHE HE XOTSAT MCKATh
HauTyyllee peleHue. B a3ToM ciydae kox BBIXOAUT B
HarpoMO’KA€HHOM (opMaTe uMesi Oecroye3Hble KOH-
CTPYKIHUH, IOBTOPEHUS, HE MOHATHO HA3BaHBIMU IIEpe-

MEHHBIM. JTOT KOJI TOX0K Ha PUCYHOK MaJblia, KOTO-
PHBIf HEOCO3HAHHO PHCYET KapaHJamoM Ha sucte. [a,
KapTHHKAa B JIIOOOM cCIydae y HEro MOJy4uTcs, HO
100% He sBiIsETCS NPOU3BEACHHEM HCKYCCTBA.

[Toutu Bce cnplanu coetT: “PaboTaer — He Tpo-
raif”. OToT coBeT He paboTaeT C IPOrpaMMHUPOBAHHEM.

Pabounii ko sBIsETCS MPOCTO TPyOBIM HabOpOC-
koM. Ero B ir0060M ciydae HeoOXxomumo j1opaboTarts,
OIITUMU3UPOBATh, YIPOCTHTH.

JIro00ii MpOrpaMMHCT JOJDKEH 33/1aTh HECKOJIBKO
BOIIPOCOB Hepe]] TeM, Kak cliaBath KoJ: [IoHSATHBIH 1
JUISL IPYTUX JIIOJIeH, KOTopble OyAyT ¢ HUM padoTaTh B
oynymem? KadectBenHo i HamicaHsl GpyHKmm? Bee
JI1 KOMMEHTapUH SBISIOTCS yMECTHBIMH? [IpaBruiibHO
JIM HallMCaHbl MMEHA IIEPEMEHHBIX U OIKCBIBAIOT JIH
OHU JlaHHBIE, KOTOpblE B HUX XpaHsaTca? Vcmonb3y-
10TCst Jin Bee pyHKumu? Het nu numHnx GyHKui?

UYeM noHsATHEE 111 OONIBIIETO KOIUYIECTBA JIIOIEi
KOJI, TeM OH OoJiee kauecTBeHHBIH. Kpome Toro, ero 0y-
JeT  TOpolle  WCHpaBlsiTh M JOpadaThiBaTh.
Eme ogHnM Ba)KHBIM MOMEHTOM SIBJISIETCS TO, YTO XO-
poumii ko1 He TpeOyeT MoauduKaIyii, HO ecJIu BCe XKe
HEOOXOANMOCTh J00aBIISAITH YTO-TO €CTh, TO 3TO HE
CJIOXHO cJienaTh. [I0ToMy 4TO HUKTO HE XOUeT, 4TOOBI
n3-3a HEOOJBIION MONpaBKM MporpamMma IpeKpaTuia
pabory.

[TosTOMY K KOy HY)KHO OTHOCHUTBCS, KaK XYI0XK-
HUK K KapTuHe. Bee aenarh MakcuMasbHO aKKypaTHO U
Ka4eCTBEHHO.

He crout gymats, 4To K011 00513aH OBITH COBEpIIIE-
HeH. ViealibHbli KOJ] He CYLIECTBYET, KaK U HjiealbHas
nporpamma B niesioM. [Ipobiema B TOM, 4TO HY)KHO HE
IIPOCTO pa3MasaTh KpacKy Ha xoiycre. Takum obpasom
HE MOXET pojauTcs IeneBp. HyXHO CTpeMuTbes K
TOMY, YTOOBI JIIOJM JTIIOOMIM NPOTPaMMHBIE TBOPEHUS
1 C HUMH OBUIO TIPUATHO paboTaTh. YTOOBI KOI MEHSIT
UX )KU3Hb.
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ARTIFICIAL INTELLIGENCE IN THE AUTOMATION OF CYBER ATTACKS AND CYBER
DEFENSE

Annomauyus.

B cmamuve npusooamces paccyscoenus 0 mom, Kaxk NpoUCXoosm Kubepnpecmynienus, Kakum oopazom Ha
Yacmomy u Kawecmseo noGIUsL 0OWUL MEeXHUYECKULl nPo2pecc, a MaKice KaKUM 00pa3oM MOACHO 8 NEPCHeKMuUge

3auumumusCsl.
Abstract.

The article discusses how cybercrimes occur, how the frequency and quality have been influenced by general
technical progress, and how you can protect yourself in the future.

Knroueesvie cnoea: HH, K‘u6€p6€30n(lCH00mb, asmomamuzayus Ku6epama7<, asmomamuzayus Ku6ep3a—

wumol, KUOEpnpecmynHocmb, UHMeIeKn, 6e6

Keywords: Al, cybersecurity, cyber attack automation, cyber defense automation, cybercrime, intelligence,

web

Iomynsapuszanus ymageHHOW pabOTHI yCKOpseT
TEHJCHUMIO K 1u(poBU3anuy 0o0IIecTBa. DTO TaKxKe
YBEJIMYUBAET 3aBUCHMOCTh 3KOHOMUKH U XKU3HU OT UH-
TEpHET-NPWIOKEHNH. Mexay Tem Kubepnpectym-
HOCTh CTajla CaMbIM PAacHpOCTPaHEHHBIM BUAOM IIpe-
CTyIUICHUH. B TedeHMe MHOIMX JIET OHJIAaH-Kpaka
NPUHOCHIA BOpaM Topas3lo OoJblIe CPEACTB, UYeM
JICHBI'H OT (pU3MUECKUX orpabieHuil OaHkoB. Temeps
MPECTYNTHUKH TIPOCTO aTakKyloT caiThl OaHKOB, (exe-
paJbHBIX areHTCTB, aBUAKOMITAHUH U PO3HUYHBIX IIPO-
nasuoB. CoritacHo otdeTy Verizon 00 yTedkax JaHHbBIX
3a 2020 rox, 86% Bcex yTeuek NaHHBIX ObLIM QUHAH-
COBO MOTHBHPOBAHBI.

K cosxanenuto, o0IIECTBO HE yCIIEBAET 32 TEXHO-
JIOTHYECKUMH M3MEHEHUSMH U KHOEPIPECTYITHUKAMU.
BONBIIMHCTBO JIIOJEH CUMTAOT, YTO aTAKU HAINpaB-
JICHBI TOJIFKO Ha YHUKAJIBHBIE LIEJIH. DTO JAJIEKO OT UC-
THHBL: B HAIIM JTHU KNOEPIIPECTYITHUKH aTaKylOT BCEX.

Hawm He xBaTtaeT npezcraBiieHHs 0 MaciiTabax Ku-
6eprpectynHocTH. B oT4ere, cnoncupyemom Herjavec
Group, ouenuBaercs, uto k 2021 roxy ato Oyner cro-
UTh MUPOBOH SKOHOMHUKE OoJiee 6 TPHUIUIMOHOB J0JLIa-
POB B ToA HO CpaBHEHUIO ¢ 3 TpuwuimoHamu B 2015
rony. Jlerue mpencraButh cebe mpoOieMy, eciu MBI
moMeM, 9TO B OyAyIIEM IOYTH BCE TEXHOJOTHH, KO-
TOpBIE MBI OyJIeM UCTIOJIB30BaTh OYJET MOJ MOCTOSH-
HBIMHU aTakamu. Kak u B ciydae co BCEMH KPYIHBIMH
BeO-caiiTaMu ¥ MOOMJIBHBIMU TPHIIOKEHISIMH, Ha KO-
TOpBIE MBI IIOTaraeMcsl.

[Tonnmanue 3Toro TpedyeT paauKaIbHOIO H3Me-
HEHUS] BOCHPHUATHS MHUpa KaK YUCTO (PU3MUECKOTO Me-
cra. Ha camom zene orpaOuTh Kaxplid JOM B TOpoOJE B
OJIUH JI€Hb IIPOCTO HEBO3MOXKHO. B BUpTyansHOM Mupe
9TO BO3MOKHO, Y TAKHE MOMBITKU AETA0TCS JUISl KaX-
J0ro «goma». OH ONUCHIBAET OCTOSIHHYIO aKTHBHOCTh
(a me muddysHyro yrposy), KOTOPYIO MBI BHINM Ha
KaKJIOM KpYITHOM BeO-caiite. DTH yupekIeHUs, TaKue

Kak OaHKH U NPEIPHUATHS POZHUYHOI TOPTOBIIH, eXe-
JAHEBHO TMOJABEPrar0TCd MHUJIJIMOHAM aTaK Ha Y4YCTHBIC
3anmucH mojb3opareneil. B te qum, korma Google cka-
HUpyeT Gonblryto dacTe MHTepHeTa, kubGepnpecTym-
HUKH aTaKyIOT IOYTH BCe BeO-CaiiThl B MUpeE.

CamMmbplif pacnpoCTpaHEHHBIN THUI HMHTEpPHET-aTak
CEeroJIHs — 3TO BOPOC YYETHBIX JaHHBIX. DTO IPOMC-
XO/IUT, KOTJla KHOEpNpeCTYNHUKH HCIIOJIB3YIOT JaH-
HBIE TI0JIb30BATEIICH, YKpaJIeHHBIE B pe3yibTare Hapy-
nIeHust 0E301acCHOCTH, a 3aTeM HCIOIb3YIOT HHCTPY-
MEHTBl JUIi aBTOMAaTHYECKOTO BXOJa B KaXIyIO
«COBIMAJIAIOIIYIO» YUETHYIO 3alMCh Ha MOCIEAYIOIINX
BeO-caiitax. Bce 9T0 aemaercs [ TOro, 4ToOBI 3aXBa-
TUTbH 3TH YUETHBIE 3allUCH U YKPAcTh JIIOOBIE CpeicTBa
WJIN NAaHHBIC HAa HUX. 3axBar yquHoﬁ 3allMCH BO3MO-
KE€H, MOTOMY YTO JIFOJAU YaCTO UCIOJB3YIOT OJHU U TEC
K€ MapoJId Ha Pa3HbIX CalTax.

Takum 00pa3om, THraHTCKas BOJIHA yT€YeK JaH-
HBIX 3a IMOCIIEHEee AECATHIEeTHE IPHUHECHa Kubeprpe-
CTYIHHUKaM MWIIHApIbl y4eTHBIX 3amuceil. s mpe-
CTYITHUKOB HX MCIIOJIb30BaHUE CBOJIUTCS K TPOCTOM Be-
postHoctu. M3 100  ykpageHHBIX — mapoieu
T10JIb30BaTelei, KOTOpBIE IPOOYIOT Ha APYTHX caiTax,
1 pa3bnokupyeT 4yKyro y4eTHyIo 3amuch. Kubepmpe-
CTYIHOCTH MOXOXa Ha OM3HEC, M POCT TaKOrO «Om3-
Hecay 3aBUCHT OT MaciTada u 3 dekTuBHOCTH. ABTO-
MaTu3anusa 3aroJHEHUA YYC€THBIX JaHHBIX 3HA4YHU-
TEJIFHO YBEJTMUNBAET 3TOT MACIITa0.

311ech Ha MOMOIIb NPUXOJUT UCKYCCTBEHHBIN HH-
TEJUIEKT.

Ha 6a3zoBoMm yposre VU ucmons3yeT qaHHbIC LIS
IIPOTHO3UPOBAHMYS, A 3aTEM aBTOMATH3HPYET JCHCTBHSI.
KunbepripecTyTHUKH UCIIONB3YIOT UCKYCCTBEHHBIN UH-
TEJUIEKT, CO3/IaHHBIN B 3aKOHHBIX LIEJISIX, B HE3aKOHHOH
JEATETbHOCTH.

JlaBaiiTe TOCMOTpYUM Ha OJHMH W3 HamboJiee pac-
MIPOCTPAaHEHHBIX CIOCOOOB 3alIUTHl OT IIOJNyYCHUS
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yuetHbIX naHHBIX - CAPTCHA. CAPTCHA, u3o0pe-
TCHHasl HECKOJBKO MECATWICTHH Ha3ajd, NMpenHa3Ha-
YeHa JUIs 3alUThl OT He)XeJaTeIbHBIX OOTOB, TPOBEPSI
MOJIB30BATENsl C MOMOILIBIO TOTO, YTO TEOPETHYECKH
JIOJDKHO OBITh MPOCTBIM JJISL JIIOAEH M CIIOMHBIM IS
00TOB - HampuMmep, HEOOXOJMMOCTBIO YHMTaTh HCKa-
JKeHHBIH TekcT. K coxkaneHuto, ucrnonp30BaHue Knuoep-
NPECTYITHUKaMU UCKYCCTBEHHOTO MHTEIUIEKTa MEHSET
curyarmto. CoriacHo uccnenoBanmio Google, mpose-
JCHHOMY HECKOJIBKO JIET Ha3aJl, TEXHOJOIHUS OINTHIC-
ckoro pacmo3HaBanus cuMBoiioB (OCR), ocHOBaHHas
Ha MaIIMHHOM O0YYCHHH, MOXKET peruTh 99,8% Takux
npoBepok. OCR, xak u gpyrue pemenns CAPTCHA,
UCTIONIb3YeTCsl KUOEpIPECTyMHUKaMU B IIpoliecce 3a-
MOJIHEHHUS YUYETHBIX JaHHBIX.

KunbeprpecTynmHUKH  UCIIOIB3YIOT HCKYCCTBEH-
HBIIl MHTEJJIEKT M JJIsl APYTUX LeJel: Uil YyCKOPEHUs
B3JIOMa I1apoJiei, BBISBICHUS NPUOBIIBHBIX 1IeJIel aTak
" OIITUMHU3AIWHU LCIIOYCK ITOCTAaBOK U KpHMHHaﬂLHOﬁ
uHQpacTpyKTypsl. MBI BHIUM HEBEPOSITHO OBICTpOE
BpEMSI OTKJIMKA XaKePOB - OHU MOTYT OTKIIOUHUTH H TIe-
pe3aIryCTUTh aTaKi ¢ MIJJIHOHAMH TPaH3aKLIUH BCETO
33 HECKOJIBKO MUHYT. OHH BBITIOJIHSIOT 3TH JCHCTBHS,
UCTIONB3YS MOJTHOCTHIO aBTOMATHU3UPOBAHHYIO MH(Pa-
CTPYKTYpY aTak, HCHONbB3ys Te ke meroasl DevOps,
KOTOpBIE MOMYJISIPHBI B MUPE JIerallbHOTO OM3Heca. 3a-
IIyCK TaKOW IPECTYyNHOM CHCTEMbl AHAJIOTUYEH 3a-
MYyCKy OOJIBIIOT0 KOMMeEpYecKoro BeO-caiita, a kubdep-
MPECTYIMHOCTh KaK ycilyra Tenepb crajla pacipocTpa-
HEHHOM «OW3HEC-MOJIEIBION.

Co BpeMeHEeM MCKYCCTBEHHBIH MHTEIUIEKT OyneT
Bce OOJIbIIIE NCTI0JIB30BATHCS TPECTYITHUKAMH JJIS TTOJ1-
JIEP>KKHU TIPECTYIMHOM MPAaKTHKK: yBEIWIUBas MacIuTad
W CHITy aTakd. EAMHCTBEHHBIN peanbHBIH OTBET HA aB-
TOMAaTHYECKHE aTaKy - aBTOMaTHYECKasl 3aIlInTa C py-
O CTOPOHBI.

DBOJIIOLUS aBTOMATU3UPOBAHHOM 3aIINTHI

Ha 6a30BOM ypoBHE HHIMAEHTHI OOHapy>KHBa-
10TCs U cMsirdatoTest Llentpom omeparuii 6e30macHo-
ctu (SOC) u xoMaHJamMu 10 OOpHOE ¢ MOIIEHHUYE-
CTBOM M MOIIIEHHUYECTBOM TpU OOHAPYKEHHU U pea-
TMpPOBaHUM BPY4HYI0. Toraa nponeccs! (00HapyXxeHHe
W pearupoBaHME) CTaHyT MOJIyaBTOMAaTHYECKUMH, U

OpraHu3aluy MEePEerIyT K MOJTHOW aBTOMATU3AIUN KH-
Oep3aIuThl.

DTa 3BOJIIOLIMA MPOCUT Bac B3MVIAHYTh HA yCHUIIe-
HUE 3alIUTHI 33 CUET pacluupeHus komana. Komnanuu,
Yy4acTBYIOIINE B «BOWHE 3a TAJIAHTBI», MPEAIoarao-
el MCIMOJIb30BaHKUE OOJIBIIMX TPYII 0E30MacHOCTH,
TaKXKe Hayalld o0pamaThCs K aHAIUTHKAM JaHHBIX C
poch00ii co31aTh COOCTBEHHYIO OE30MACHOCTh Ha OC-
HOBE HCKYCCTBCHHOTO WHTeUIekTa. OTHAKO HaeM
6onpmoit komaaasl MU Bpsan mu OyneT OCHOBHOH 3a-
OIATOM, TaK KakK 3TO OyAeT HaeM KOMaHIbI KPHUIITOTpa-
¢os. Takolt moaxon HUKOTAA He OyneT A EKTHBHEBIM,
MacmTabupyeMbIM U HaJCKHBIM MPOTHB ITOCTOSHHO
Pa3BHUBAIOIINXCS aTak.

OddekTuBHas cTpaTerus - UHTETPUPOBATH BaIIH
pelieHust 6e30IaCHOCTH C JAHHBIMH Balllei OpraHu3a-
[UH, YTOOBI JTYYIIIe UCIOIh30BATh HCKYCCTBEHHBIN HH-
TEJUIEKT. DTO MO3BOJMUT MOCTABIIUKAM YCIYT HECTH OT-
BETCTBCHHOCTH 32 JIOJKHBIC CPabaThIBAHUS W JIOKHBIC
OTPHLIAHUS ¥ TIOMOXKET PEIIUTh APYTHE MPOOIIeMBI Oe3-
OITACHOCTH - B 9TOM HMCTHHHAag 1ieHHocTh M. B xoHIIE
KOHIIOB, IIeJTb COCTOUT B TOM, YTOOBI 00eCIIeunuTh -
(EeKTHUBHYIO 3aIIUTY, H3MEPAEMYIO OKYITIaeMOCTEIO WH-
BECTHIIMH, U BCE K€, Korga cucteMbl 3amuThl MU co-
3MAI0T JIOXKHBIE cpabaThIBAaHUS, KOIUYECTBO XKajod
KJIMEHTOB YBEJIMYUBAETCSI. A B cllyyae JIO)KHOOTpHIIa-
TEeNBHBIX pe3ynbTaToB Kodddunuent ATO u noromie-
HUI aKKayHTOB - yBeIM4YMBaeTcsa. ECTh Takxke apyrue
METPHKH C TAHHBIMHU, KOTOPBIE BaXHBI JJIs1 OM3Heca.

Xopommit M nporus mnoxoro MM — 310 He
Hay4Has (aHTactuka. bonee 90% mnombITOK BXoJa Ha
PO3HHYHBIE BeO-CalThI HCXOAST OT KHOSPIPECTYITHU-
koB. KpyIHBIE OpraHW3amuy yd4aTcsl MPOTHBOCTOSTH
ATOMY, Y MHOTHX YK€ €CTh 3()()eKTUBHBIC MEXaHH3MBI
3aIUTHI, OCHOBAHHBIC HA UCKYCCTBEHHOM WHTEIUICKTE.
Tem He MeHee, HaM KHOCPIIPECTYITHUKH TaK XK HE
CTOAT Ha MECTE€ M MPOJOKAIOT COBEPIICHCTBOBATH
CBOM TE€XHHKH B3JIOMa ¥ MPOHUKHOBEHHUS, TIO00Pa Ta-
poJieii 1 co37ar0T Bce OoJiee M3OMPEHHBIE TAKTUKH C
ucnonb3zoBanueM M. HecomHeHHO, JaHHOE IPOTUBO-
CTOSIHHE TIPUBEJIET K IBOJIOIUU KaK CPEICTB 3allUTHI,
TaKk ¥ HamaJeHusi, OJIHAKO CIPOTHO3UPOBATH 32 KEM
OCTaHeTCS JOMUHHPYIOIIEe MPEUMYIIECTBO HEBO3-
MO’KHO.
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ON THE PROBLEMS OF OPERATION OF AUTONOMOUS ASYNRCHRONOUS GENERATORS OF
HYBRID WIND-SOLAR POWER PLANTS

AHnnomauus.

B npoyecce akcniyamayuu eu6pu0Hbzx 3ﬂeKmpocmaHuuL7 BO3HUKAIOM I’lp06ﬂ€Mbl, CBA3AHHblE C BO3IMOIHC-
HbIMU HEUCNPABHOCMAMU ACUHXPOHRHbBLX ceHepanopos, d UMEHHO C 603MONCHbIMU 6UMKOBbIMU KOPOMKUMU 3AMbl-
Kanuamu 6 obomomke cmamopa. Onvimuvim nymem ycmanoe/1eHo, 4mo HecCmMomps Ha Oonbuiue 3HayeHus: MoKog
KOPOMKO20 3aMbIKAHU, 2eHepamop, He mepsis 6030YiHcOeHUs NPoOoIdHcaem QYHKYUOHUPOBAMb, YMO 8 CEOI0 OYe-
pe()b Mooancem cmambov npu!mHoﬁ €20 6bIX00d U3 Cmpos ecilu He NPUMEHANTbL COOMBEMCMEYIOUWYI0 3auumny om oan-
HO20 8U0A NOBPeNCOeHUIL.

Abstract.

During the operation of hybrid power plants, problems arise associated with possible malfunctions of asyn-
chronous generators, namely, with possible turn short circuits in the stator winding. It has been experimentally
established that, despite the large values of short-circuit currents, the generator continues to function without
losing excitation, which in turn can cause its failure if appropriate protection against this type of damage is not

applied.

Knroueesvie cnosa: JKcnayamayus, HeucnpaeHocmso, aCMHXpOHHblﬁ cenepamop, obmomka cmamopa, 3a-

wuma.

Keywords: operation, malfunction, asynchronous generator, stator winding, protection.

Hcnonp3oBaHHEe BO30OHOBIISIEMBIX HCTOYHHKOB
SHEPTUU JOJDKHO 00eCHeyuTh YCTOWYHMBOE pPa3BUTHE
SHEPTeTHKH, NMpHYeM Oe30IacCHOTO0 C TOYKHU 3PEHHS
9KOJIOTHH.

ITockonbKy OTpaciu TNPOMBIIUICHHOCTH CTpe-
MSTCSI K BO300OHOBIISIEMBIM HMCTOYHHKAM OHEPIUu "
Olepalry CTaHOBSTCS Bce 0ojee NeIeHTPaIHM30BaH-
HBIMH, TEXHOJIOTHH JOJDKHEI OyyT BMEIIaThCsl, YTOOBI
00ecTIeYnTh HA/Ie)KHYIO SJHEPTETHICCKYIO CHCTEMY.

C mosiBIeHHEM BO300HOBISEMBIX HCTOYHUKOB
9HEPTUM CHUTyalus yirydnrmiack. Kak ToJdbpKo coiHed-
HBIE WJIY BETPSIHBIE 3JIEKTPOCTAHIINH YCTAHOBJICHBI, 3a-
TpaThl Ha TPOU3BOJCTBO JNIEKTPOIHEPTHUH HpPAKTHUE-
CKH PaBHBI HYJIO - Kak ¥ BBIOpockl. Ho B oTimuue ot
TEIUTOBOM TeHEepaIuy, BETpoBas B (POTOIEKTpHUIECcKast
(®B) sBnArOTCA HEPEeMEHHBIMH HCTOYHHKAMH YHEp-
run. IlosToMy pocT BO30OHOBISIEMBIX HCTOYHHKOB
OHECPTHUU MOXKET NPUBECTU K POCTY HECTAOMIBLHOCTH
3NEKTPOCETeH U IKCIUTyaTallUOHHOW HEONpPENENeHHO-
CTH, 0COOEHHO B U30JIMPOBAHHBIX CETSX.

I'nbpuHbIe SJIEKTPOCTAHIMHM — 3TO OTIWYHAS
IBTEPHATHBA TPAJAUIMOHHBIM JHEPIOCETSM, a TaKKe
BBICOK03()(hEeKTHBHBIN UCTOYHHK IJIEKTPUIECKOH IHEP-
MW HHU3KOH cebectommocTH. [laHHBIE arperatsl OTBe-
YalOT BBICOKMM TPEOOBAHUSM Pa3IUYHBIX cep U OT-
pacneil npuMeHEeHUs.

[TpuHnmm paboOThl TaKOW CTAaHIMM OCHOBaH Ha
MIPOM3BOJICTBE JIEKTPOIHEPTHU Ha MPOTSHKEHUH BCETO

CBETOBOTO JIHS, KOTOPAs MOXKET PacxXoJ0BaThCs Ha Cy-
mecTBytomnre norpedHoctu. Korna obpasyercs uznu-
IIEK, OH B NEPBYIO OuUepe/b 3apshKaeT aKKyMyJIsITop-
Hble OaTapeu W yXe IO0Cie 3TOr0 OCTaTKH MepeaeT B
cerb. Korza e 3JeKTpUYecTBO yXe He BbIpadaThiBa-
€TCsl, UCITOIL3YETCS DHEPTUS U3 aKKyMYJISTOPOB, a I10-
TOM yXe U3 ceTH. Bo Bpems UCNONIb30BaHUs CETEBOM
SHEPrUH, OJHOBPEMEHHO HMPOUCXOIUT 3aps]] aKKyMy-
JISITOPOB.

B xone akciuryatanuy rHOpHIHON 3IIEKTPOCTAH-
LM, KaK W JII000H 3HEpreTHYecKOi CHCTEMBI BO3HH-
KaloT NMpo0JIeMBbl, CBSI3aHHbIE MOSBICHHEM Pa3IMIHOTO
pola HeucnpaBHOCTel oOopynoBaHusa. Tak s coun-
HEYHOH 3HEPrOyCTaHOBKH XapaKTEPHO IMOSBJICHHUE IO-
PAYUX TOUCK» U MUKPOTPEHIUHBI HA ITOBEPXHOCTHU COJI-
HEYHBIX MOAyJel, cO0if KOMMYTalluy CTPUHTOB U WH-
BEPTOPHOTO O0OPYAOBaHMS, OCIA0IIEHUE KOHTAKTOB
KJIEMM, MTOBPEXKICHHE M30JIALUH U T. 1. JI0Oble moBpe-
KIICHHS DIIEKTPOT€HEPUPYIOLIEro 000pyI0BaHUs TIPH-
BOJSIT K CHIDKEHHIO 3(QQEKTUBHOCTH CTaHIMH, II0-
9TOMY HEOOXOJIUM PETYJISIPHBIH KOHTPOJIb COCTOSIHUS
pubOpoB U 37eKTponpoBoku. [TooMku ke BeTpo-
YCTaHOBOK CTAHOBSITCSI HACTOSILECH NPOOIIEMOiA.

B Hacrosiee Bpemst JIeHb BCE €Ile aKTyaJIbHBIM
OCTaeTCs BOIPOC UCTIOIb30BAHNS ACHHXPOHHBIX I'CHE-
paTopoB C CaMOBO30YKACHHEM, HMEIOLIUX POTOP B
Buze OeIMUbel KIETKH, B BETPSIHBIX 3JIEKTPOYCTAHOB-
Kax. BeTporenepaTtops! HCTIONB3YIOT JINOO IS 3aPSIIKH
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AaKKyMYJISITOPOB, JTHOO KaKk HE €IWHCTBEHHBIE B CH-
cTeMe, T.€. eperpy3o0Kk B CHCTEME C BETpOTeHepaTo-
pamu OBITh HE JIOJDKHO, TOTOMY M UCTIONIB3YIOTCS TIPO-
cThie, 3h(heKTUBHBIC U HAJEKHBIC ACHHXPOHHBIC TCHE-
patopel. Ecnu paccmarpuBaTh Apyrue CUCTEMBI, TO
OY€Hb YaCTO OHU HE UMEIOT aKKyMYJSTOPOB, UYTO B
CBOI0O Ouepelb JeNaeT OUeHb BBICOKON BEPOATHOCTH
BO3HUKHOBEHHMSI MEPErpy30K. ITO 0OCTOSITENILCTBO 3a-
TPYAHSET, a TO M JeNIaeT HEBO3MOXXHBIM HCIOJIH30Ba-
HUS B TaKUX SHEPrOCHCTEMaX aCHHXPOHHBIC TeHepa-
TOPHL.

ACHHXpPOHHBIC TEHEPAaTOPhl TAKXKe IT0JBEPIKEHBI
pa3UYHBIM TEXHUYECKHM HEJOCTaTKaM Kak, HaIlpH-
Mep, HeCTaOMITbHOCThIO HanpskeHus. KpoMe Toro, kak
OTMEUYEHO B [5], CyllecTByeT emle OJHa BO3MOXKHAs
TEXHUYECKasl MpoOJieMa IKCIUTyaTalli JaHHOTO BHUJIA
TEeHEePaTOPOB, CBA3aHHAS C BOBMOKHBIMU MOBPEKICHH-
SMH B €ro o0OMoTKaX. Tak, B KOPOTKO3aMKHYTOH 00-
MOTKE POTOpa BO3MOXKHO HAJIMYHE MOBPEXKIESHHBIX
cTepykHeH. JlaHHbBIH B IOBPEKICHUS HA3bIBACTCS 00-
PBIBOM CTEPKHS M MOYKET BOSHHUKATH M3-32 Pa3IMIHBIX
MIPUYHH, HAIpUMED, M3-3a IeperpeBa reHepaTopa.

B oOMoTKeE ke cTaTopa, 9To OmrcaHo B [3], Takxke
BO3MOYKHO BO3HHKHOBEHHE PAa3IMIHBIX MOBPEKICHUH.
Ucxons w3 uadopmariu B [4], cpennd TaHHBIX HEWC-
MPaBHOCTEN CaMBIMH PaCIPOCTPAHEHHBIMH SBJISIOTCS
3aMKHYTBIC Ha KOPOTKO BUTKH 00MOTKH. MIMest HeO0b-
moe ux Konmdectso (He 6omnee 5 %), reHepaTop mpo-
JIOJDKAET CBOIO paboty. [Ipu 3ToM HabmroAaeTCs mepe-
rpeB 0OMOTOK, YTO MOXKET IMOCIYKHUTh MPHUUHOMN OCTa-
HOBKH B pab0OTe MalllMHbI, BOSHUKHOBEHUS BO3TOPAHUS
W, Ha KOHEIl, HApYIICHHUS CUCTEMBI JJIEKTPOCHA0KEHUS
B IEJIOM. JTO BCe 00yCIaBIUBAcT HEOOXOIUMOCTh JTH-
ATHOCTUPOBAHHS AHHBIX BHJOB HEHUCIPABHOCTEH, TO
€CTh TOJYYEHHS COOTBETCTBYIOIICH HH(popMamuu o0
W3MEHCHUH TOKOB W HANPSDKCHHUU TeHeparopa. 3Has
COOTBETCTBYIOIILYIO HH(OpMALIUIO, MOXKHO JIUarHOCTH-
pOBaTh JaHHBIA BHUJ HapyLIICHUS HOPMaTbHOW paboOTHI
TeHepaTopa Ha paHHe! CTaJiH U, COOTBETCTBEHHO, BO-
BpEMSl YCTPaHUTh KOHKPETHYIO HEHCIIPaBHOCTb.
Kpome Toro, 3ToT MOMEHT nipuobpeTaeT ocoOyIo Bax-
HOCTH B CBETE€ TOTO, UYTO MPU BBIXOJIE U3 CTPOS DIEKT-
POYCTAaHOBKH C T€HEPATOPOM, MBI IIOJIy4aeM COOTBET-
CTBYIOIIHI TEXHOJIOTHYECKHUH yIepo.

Te ycrpoiicTBa 3alIUTHI JIEKTPUUECKUX MAIIWH,
KOTOPBIE CYIIECTBYIOT M HCIIONB3YIOTCS B HACTOSIIEE
BpeMsi, HE MOTYT B HIOJIHOWH Mepe 00ecreunTh 3aluTy
OT BCeX BUAOB NoBpexaeHnil. Takum o0pa3om BCTaeT
BOIIPOC 0 HEOOXOIMMOCTH KOHTPOJINPOBATH COCTOSTHHE
AJIEKTPUUYECKOI MaIMHBI HETTOCPEJICTBEHHO BO BPEMs
ee paboThl. DTOT IpOLECC COCTAaBISIET (PYHKINOHAIIb-
HYI0 JUAarHOCTUKY. JlaHHash JMarHOCTHKA IO3BOJISIET
BBISIBJIAITh NIPU3HAKU MOBPEXKJEHUS HA caMO paHHEH
CTaIuH, Ha KOTOPOH TPaIUIIMOHHBIC CPECTBA 3AIIUTHI
Oecrone3Hsl. JTO B CBOIO O4Yepelb IO3BOJISIET IMOBHI-
CHUTPH HaJISKHOCTh KaK CaMOW MAIIMHBI, TaK U SHEPro-
KOMILIEKCa, B KOTOPOM JaHHAs MaIlliHA MCTIONIB3YETCS.

J15is BBISIBIICHUSI TAHHBIX WH(POPMAIIMOHHBIX TIPHU-
3HAKOB HaMM OBII NPOBENECH pPsiJi HCCIICIOBAHUM, B
YaCTHOCTH UCCIIEJOBAINCH TOKU B CTATOPHON 0OMOTKE
ABTOHOMHOTO aCHHXPOHHOI'O TeHepaTopa Ipy BO3HHUK-
HOBEHUHM BUTKOBBIX KOpOTKUX 3ambikanuii (K3) pas-
JIUYHOTO BHJA. DTO MO3BOJMIO, KPOME TOTO, B Jaib-
HelimeM pa3paboTaTh COOTBETCTBYIOIIHE CXEMBI
YCTPOWCTB 3aIIUTHI TeHEpaTOPa.

Jns mpoBenmeHHMs TaKUX SKCICPUMEHTOB ObLIa
CKOHCTPYHPOBAaHA YCTaHOBKAa, B KOTOPOH HCIIONB30-
BaJicA aCMHXPOHHBII reHepaTop. [aHHBIA TeHepaTop
BEITIOJTHEH HA OCHOBE aCHHXPOHHOTO AJICKTPHICCKOTO
nsurarens ¢ K3 poropom mapku 4A100S4Y3 (3 kBT,
1435 06/mun) [1]. Tak kak NpUBOJ aCHHXPOHHOTO Te-
HepaTopa MOKeT UMETh Pa3IUYHbIe MEXaHUYECKHE Xa-
PaKTEPUCTUKHU, T€HEPATOP UMEI IIPUBOJ OT JBUraTEISA
MIOCTOSTHHOTO TOKa, a TaKKe OT aCHHXPOHHOTO 3JIEK-
TpoxBurarens. B nepBom ciryyae yrcio 000poToB npu-
BOJIa 3aBHCEJIO OT HArPY3KH, BO BTOPOM XK€ cIydae JaH-
HOW 3aBHCHUMOCTH MPAaKTUYECKH He OBLI0. MOITHOCTH
JKe JTaHHBIX MPUBOJIOB MMETa COM3MEPUMBIC 3HAYCHUS
C MOIITHOCTHIO TeHepaTopa. HampsbkeHre B MOMEHT KO-
POTKHX 3aMBIKAHUH BHTKOB TMOIJIEPKUBAIOCH Ha
ypoBHe 220 B. JIns uMuTanMu BUTKOBBIX MOBPEKIE-
HUN W3 JI0OOBOM YacTW CTAaTOpPHOH OOMOTKH OBLIH
MpeABApUTCIIBHO BBIBCACHBI HApYyXy CICHUAIbHBIC
BbIBoJIa. CxeMa JIaHHOW yCTaHOBKM TIOKa3aHa Ha pH-
cyHke 1.
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Puc. 1. Cxema onvimnoz2o cmenoa
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B pesynbTate maHHBIX OMBITHBIX HMCCIEIOBAHUN
HaMH OBUIO yCTAaHOBJICHO, YTO KOTJa 3aMKHYTO He-
0OJIBIIOE YKCIO0 BUTKOB OOMOTKH, a UMeHHO 3 — 4 %,
TeHepaTop MpoAoDKal (YHKIMOHHUPOBATH, HE TEpsst
B030yxkneHus. OTHAKO UMENT B KOPOTKO3aMKHYTOM
KOHTYpE 3HAUCHHSI TOKA, KOTOPHIH B 5 — 10 pa3 npessI-
IIajJ HOMHUHAIBHBIA. B 3aBUCHMOCTH OT BEIHYHHEI
HArpy3KH U EMKOCTH KOHJCHCATOPHBIX OaTapeil Tepsi-
Jock B30y KIeHne TeHepaTopa Toibsko mpu 15 — 30 %
3aMKHYTBIX BUTKOB.

LA
60 |
50 |
407
307
207

JlaHHBIE 3aBHCHMOCTH TOKa KOPOTKOTO 3aMBbIKa-
HUS ISl IPUBOJIA OT IBUTATEIIS IOCTOSTHHOTO TOKA (MH-
Jekc 1) U mpuBOAa OT ACHHXPOHHOTO 3JICKTPOJBUTA-
Tenst (MHACKC 2) OT COOTHOIIEHMS YHCJIa BUTKOB K
YHCIy BUTKOB B (pa3e reHeparopa MOKa3aHbl HA PH-
CyHKe 2.

Hannoe cootnomenue (W, %) ompenensercs
bopmymoit

W =W, /W,
re W), - ancino 3aMKHYTHIX BUTKOB;
W), - auciio BUTKOB B dasze.

10

0 10 20

30 40 W%

Puc. 2. 3asucumocmu moxos KOPpOMKO20 3aMblKAHUA ceHepamopa

AHanu3upys MOJy4deHHBbIE 3aBHCHUMOCTH MOYKHO
CeTaTh BEIBOJ O TOM, YTO B 3aBUCUMOCTH OT BH/1a IPHU-
BOJIa C POCTOM YHCJIa 3aMKHYBIIIMXCS BUTKOB OOMOTKH
HaOJI0aeTCs YMEHBIIEHHE TOKa KOPOTKOT'O 3aMblKa-
HUS. YMEHBIIEHHUE K€ TaHHOTO TOKa ITPHU MaJIOM YHUCIIe
3aMKHYTBIX BUTKOB IIPOUCXOIUT U3-3 BIUSHUS COIIPO-
TUBJIEHUS] BBIBEJCHHOI'O HApYXy MPOBOJHUKA, KOTO-
PBIi IPOU3BOJIUT 3aMbIKAHHUS.

Takum 00pa3oM MOXKHO CHIeNaTh BBIBOI, YTO HE-
CMOTpsI Ha OOJBIIINE 3HAYCHUS TOKOB KOPOTKOTO 3aMBI-
KaHUs, TeHepaTop, He Tepss BO3OYKICHHS IPOJIOI-
JKaeT (PYHKIHOHHUPOBATh, YTO B CBOIO OYepEIb MOXKET
CTaTh IPUYMHON €T0 BBIXOJA U3 CTPOS €CIH He IIpuMe-
HSTHh COOTBETCTBYIONIYIO 3aIIUTy OT JAHHOTO BHJA TO-
BpEXKJICHUM.

B kauecTBe 3alUTHBIX YCTPONCTB BO3MOXHO MC-
MOJIF30BAHUE YCTPOMCTB, KOTOPhIE pearupyroT Ha BO3-
HUKAIOIIYI0 HECHMMETPUIO MAarHUTHOTO TIIONIS JHOO
YCTPOMCTB, OCHOBAHHBIX Ha DPErHCTpPallMM BHOpanuu
KOpITyca FreHepaTropa, KOTopasi BOSHUKAET MPU €ro mo-
BPEKICHUU.
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COAL HISTORY: HOW TO GET CHARCOAL IN HOME

Annomauyus.

B cmamve paccmampusaemces memoouxa nonyuenus opesecnozo yensa 8 oomauinux ycrogusax. Cpasnuganue
HOIYYeHH020 06pasya ¢ oopazyamu nPOMbIULIEHHO20 npouzeoocmed. Cpagnuganue c8olCmes Noay4eHHbIX 00pas-

Yoe yeiii.
Abstract.

The article discusses the method of obtaining charcoal at home. Comparison of the obtained sample with
industrial samples. Comparison of the properties of the obtained coal samples.

Knrouegvie cnosa: opesechvlii y2oib, XUMUECKAs MEXHON02USL OPeBeCUtbl, NepepabomKa npupooHbIX pecyp-

Co8.

Keywords: charcoal, chemical technology of wood, processing of natural resources.

BrlsicHuM, 4TO Takoe ApeBeCcHBIN yroibs. OH npe-
CTaBIsET COOON MHUKPOIOPHUCTHINA BBICOKOYTIIEPOIU-
CTBI MPONYKT, KOTOPBIM 00pa3yercs Mpu MUPOJIH3E
JIpeBECHHBI 06€3 I0CTyMa Bo3ayxa. Temrmeparypa rope-
Hus yrist npessimaet 1100 °C.

4~

[Tuponus — pas3yioxKEeHUEe OPraHUYECKHX BEIIECTB
myTéM HarpeBaHus 0e3 poctyna Bo3ayxa. [Tuponus sB-
JIIeTCS IEPBBIM MPOIIECCOM, MTPOUCXOIAIINM IIPH rope-
HHUH JPEBECHHBL.

W3yunB pa3nuyHble METOIWKH MO MOTY4EeHHUIO
JPEBECHOTO YIS, OBLIO PUIyMaHO U PEIIeHO coOpaTh
CBOIO COOCTBEHHYIO YCTAHOBKY JJIS €0 MOJTy4EHHS.

1 - emkocms 014 RUPOTU3A; 2 - MPYOKA 014 EbX00d NMUPOILUHEIY 20308;
3 - mpyéa; 4 - onopa; 3 - MonKd.

Pucynox 1 — Cxema ycmano6xu 0151 NOJyYeHUs OpesecHozo yens
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g ycraHOBKH HEOOX0IUMO ciexyromniee 00opy-
noBaHue: aBe eMKocTH (20 imTpoB), nBa OETOHHBIX
O1oka, TpyOKa Uil BBIXO/]a TUPOJU3HBIX Ta30B, TpyOa
JUTSL BBITSKKH, TEXHUYECKOE 000pyI0BaHUE.

]

ITocne cOopa ycTaHOBKM HAaUMHAEM 3aKJIaabIBaTh
JPEBECHHY B Ie4b. Pazxuraem u TonuM neds. Habimro-
JlaeM CTaJiH MHPOJIH3a!

1. BeBox Biarm W3 IPEeBECHHBI NPU TEMIeEpa-
Type 100-150°C.

Pucynox 2 — Cobpannas ycmanoska

b

JIuist IOJTy9YeHust IPEBECHOTO YTIIsl Oy/IeM HCIIONb-
30BaTh TPHU BHAA TBEPIOBIX MOPOJ IEPEBBEB: COCHA,
BHIIIHSA, Oepesa.

2. Tewmmeparypa ot 150-350°C, u3 mpeBECHHBI

BEIZIENISIETCS Ta3 U oOpasyercs yroib. B muctmmmuare
00pa3yroTCs OpraHMYECKIE MPOTYKTHI.

3. Orzmenenue oT yrist CMOJ U Ta30B IPH TEMIIE-

patype ot 350°C.

IIponecc nuponusza okoHueH. IlpomomxuTens-

HOCTbH OCTBIBAHUA IICYNU OJJHA HOYb.

S\

Pucynox 3- ﬂpeéecnblﬁ Yo

[IponsBoauM BBITPY3KYy TOTOBOH NPOAYKLIHUH H
BU3yaJIbHYIO NIPOBEPKY KauecTBa. CpaBHHBaeM IOJy-
YEeHHBIN B JIOMAIIHUX YCIIOBHSX JPEBECHBIH Yroib U
yIIIb, TIOJYYE€HHBIH NPOMBIIIICHHBIM ITyTeM. MOXHO
Cc/ienaTh BBIBOJ: 00pa3Ibl yIuIsl, TOJIy4YEHHbIE B JOMAIII-
HUX YCJIOBUSIX, HUYE€M HE OTJIUYAIOTCS OT YIJIf, MOIy-
YEHHOT'O NTPOMBIIUICHHBIM ITyTEM.

Pucynok 4 — Onvim Nel

IIpoBenemM  SKCHEPUMEHTHI Uil CPaBHEHHS
CBOWCTB TOJy4E€HHBIX OOpa3OB yIJIs, HCIBITAB HX
CHOCOOHOCTH a/1cOPOMPOBATH PA3IMYHBIE TIPUMECH 3
PacTBOpPOB, MOIIOIIATH 3aMaxH.

Omnpit Nel: ¢pumbTpanus MUTHEBOH BOABI.
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Jlis mepBOTO OIBITa TOTPeOyeTCs: IPEBECHBIN
yroJjib, U3MEJIbYCHHBIA B MOPOLIOK, MOCYAa C TPSAIOU-
KOH M pPE3UHKOMU, CTaKaH BOJBI.

Xon paboTsI:

BeickimaeM JpeBecHBI yroib Ha pabodylo Mo-
BEPXHOCTH (T10Cy/1a C TPSAIKON U PE3NHKON), pacipese-
JsieM 1o TmoBepxXHOCTH. CBepxy HalMBaeM BOIY.
HabmomaeM ciocoOHOCTB yritsl acopOUpOBaTh.

OmnpiT Ne2: ycTpaHeHHE HEXKeTaTeNbHBIX 3aI1aXx0B

HamnonnsieM MeIIOYKH APEBECHBIM YIJIeM U Kila-
JIEM B MECTO, B KOTOPOM €CTh HENPUSTHBIE 3amaxu. Ye-
pe3 BpeMsi MOKeM HaOoaaTh, YTO Yrojib 00jajnaer
CIIOCOOHOCTBIO MOTJIOIIATH 3aMaxH.

Pucynok 5 — Onvim Ne2

Bbeima paccmMoTpeHa ycTaHOBKa IO TIOJTydCHUS
JPEBECHOTO YIJISl M CIETAaHBl ONBITHI HAa TOJyYCHHOM
o0pasiie B IOMaIlHAX YCIOBUSX, 0€3 NPUMEHECHUS XHU-
MHYECKHX MPENapaToB.
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CLINICAL AND PATHOGENETIC FEATURES OF THE COURSE OF NON-ALCOHOLIC
STEATOGEPATITIS BY COMORBIDITY WITH SECONDARY ARTERIAL HYPERTENSION

Anomauis.

Cmamms npucesyena 00CIiONCEeHHIO KNHIYHUX | RamO2eHeMmUyHUX 0codausocmell nepebdicy HeanKko2oabHO20
cmeamozenamumy, CmaHy KOMNOHEHMI8 CNOIYYHOI MKAHUHU, MemaboniuHol iHmoKkcukayii, cemocmasy i Qiopu-
HOni3y 3 einepmoniunoi xgopoodu Il cmadii. Bcmanosneno, uwjo npu x00i HeaIKO20IbHO20 CIMeamo2enamumy 3 2i-
NEePMOHIYHOI X80POOU MA 0AHCUPTHHI NPOSPECYE BUCOKA THMEHCUBHICNb 2eMOCMA3I0NI02TYHT PO31adié

Abstract.

The article is devoted to the study of clinical and pathogenetic peculiarities of nonalcoholic steatohepatitis,
a condition of components of connective tissue, metabolic intoxication, hemostasis and fibrinolysis by comorbidity
with stage Il hypertension. It was found that in the course of comorbid nonalcoholic steatohepatitis with hyper-
tension and obesity is a higher intensity of hemostasiological disorders.

Knrouesi cnosa: neanko2onvbHuil cmeamozenamum, 0’CUPIHHA, 2iNePMOHIYHA X80pooa.
Keywords: nonalcoholic steatohepatitis, obesity, hypertension

The relevance of diagnosis and management of pa-
tients with non-alcoholic fatty liver disease (NAFLD)
on the background of metabolic syndrome (MS), a
component of which is hypertension (AH), is deter-
mined by a significant increase in recent incidence of
MS[1, 2, 3, 9], high level of disability due to the devel-
opment of a wide range of complications [8, 9]. The
problem of the comorbid course of nonalcoholic stea-
tohepatitis (NASH) in patients with obesity and hyper-
tension (GC) is a cascade of interload reactions that
lead to the progression of all concomitant diseases [1,4,
8]. However, studies of the effect of GC on the course
of NASH, in particular on the processes of hepatic cir-
culation, hemostasis, fibrinolysis in relation to meta-
bolic disorders and the state of connective tissue com-
ponents have not been conducted, which is the basis of
the working hypothesis of our study.

The purpose of the study: to investigate the path-
ogenetic features of NASH on the background of obe-
sity and GC, namely the condition of connective tissue
components, metabolic intoxication, parameters of he-
patic circulation, hemostasis and fibrinolysis.

Material and methods of research. 120 patients
with NASH were examined: of which 60 patients with
NASH of mild and moderate activity with obesity of
the I degree (group 1), 60 patients with NASH of mild

and moderate activity with comorbid course of GC of
the 11 stage and obesity of the | degree (group 2).). To
determine the dependence of NASH on the activity of
cytolytic syndrome, each group was divided into 2 sub-
groups of patients: 1a - NASH of mild activity, 1c -
NASH of moderate activity, 2a - NASH of GC of mild
activity, 2c - NASH of GC of moderate activity, which
were randomized by age, sex, degree of obesity and cy-
tolytic syndrome activity.

The stage of liver tissue fibrosis was studied using
the FibroTest, the degree of fatty degeneration of the
liver was studied using the SteatoTest (BioPredictive,
France). The condition of the connective tissue compo-
nents was studied by the content of free oxyproline in
the blood serum - by S.S. Tetyanets, protein-bound ox-
yproline - by MA Osadchuk. Collagenolytic activity of
blood plasma was studied by the intensity of azocol ly-
sis by enzyme-linked immunosorbent assay.

The degree of carbohydrate metabolism compen-
sation was determined by fasting blood glucose and 2
hours after glucose loading (glucose tolerance test) by
glucose oxidase method, fasting insulin content (DRG
System) by enzyme-linked immunosorbent assay
(ELISA) standard sets of reagents (*DanishLtd", Lviv)
by the method of VA Queen. The degree of insulin re-
sistance (IR) was determined by the value of the body




50 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL » #2(89), 2021

mass index (BMI): body weight (kg) / height2 (m);
HOMA-IR index (D.R. Matthews et al.), which was
calculated using the program HOMA CalculatorVer-
sion 2.2 Diabetes Trials Unit University of Oxford
(UK).

Total blood coagulation potential was determined
by prothrombin time (PTC) and index (PTI), total
plasma fibrinolytic activity (PFA), potential plasmino-
gen activity (PAP), fibrinogen content in plasma, an-
tithrombin I11 111 activity, activity reagents of the com-
pany "DanushLtd" (Lviv) according to the methods of
N. Titz. Enzymatic (FFA) and non-enzymatic fibrinol-
ysis (NFA) were studied using reagents from the same
company. Platelet count and aggregation capacity were
studied by platelet aggregation analyzers AR 2110
(CJSC SOLAR, Belarus) on the indicators of spontane-
ous (SpAT) and induced platelet aggregation (1AT) us-
ing ADP as an inducer of aggregation (at a final con-

centration of 0.5 x 10 x ) turbidimetric method. Statis-
tical processing of the material was carried out using
parametric and nonparametric methods of variation sta-
tistics.

Research results. Comparative analysis of the
frequency and intensity of clinical syndromes of NASH
in patients of the 1st and 2nd groups showed that in pa-
tients of the 2nd group asthenovegetative, abdominal
pain, hepatomegaly, splenomegaly, bloating and in-
crease in size as the initial manifestations of the syn-
drome portal hypertension, were more common and the
manifestations of the syndromes were more intense
than in patients of the 1st group (p <0.05). In 30.0% of
patients of the 2nd group there was a hemorrhagic syn-
drome in the form of gingival, nasal, uterine or hemor-
rhoidal bleeding, the presence of hematomas in the ar-
eas of pre-injection, bruising with minimal trauma,
while in patients of the 1st group these manifestations
were not observed.

Table 1

Indicators of liver function, blood lipid spectrum, glycemia, reduced malonic aldehyde and glutathione
content in the blood, collagenolytic activity of blood plasma, sonographic indicators of hepatic circulation,
platelet hemostasis and fibrinolysis in patients with nonalcoholic steatosis moderate activity (group 1b),
non-alcoholic mild steatohepatitis with obesity and stage 11 GC (group 2a), non-alcoholic moderate activ-
ity steatohepatitis with obesity and stage II GC (group 2c¢), (M = m)

Indexes PZO,n=30 Grou%éa, n= Group 1¢c,n=30 Group 2a,n =30 Group 2¢,n =30
‘:‘IST’ umol /year | 41001 0.9+0.03* 1,540,04%/%% 110,02 % s oo 180,04 /#5fioox 4t
ﬁf;‘glra/"lHS' 47240101 | 64120127 | 5.83+0.115%/%% | 6.98=0,108%/*5/k%x | 6,.840,092L% k% x5
TG, mmol /| 14750033 | 3.18£0019% | 2.930020%/%% | 2,72£0,032%/*%/*%% | 25120024 **/**/¢
LDL, mmol /1 259:0.028 | 43500272 | 4.23+0.029%%* | 4.6120,019%/%/F% | 4.53+0,013%/% /%4
S;Ef:se h-52 75120531 | 875£0.193*% | 9.40+0.117%/%% | 9.95:0.153%/%/ws% | 10.75£0,108%/%% w554
HOMA IR 130£0296 | 3.500.0475% | 3.7120032%%% |  4.14£0,045%*% | 438=0,028% %%/
MA er. Mmol/l | 9.09£0.138 | 10.75£0.128% | 11.95£0.139%/%* | 13,13+0.255%/%%/%%% | 151620127+ ***/4
Y, 0930013 | 0,75£0,004% | 0620,003=%/%% | 052%0,002/%%/ %% | 0.41=0,002% =%+
}\IO blood, pmol /|15 4 |1 505 | 303341321% | 364941.352%/4% | 305141, 174%/%% | 45,1451, 142% /e
)S:a? BA40/ml/ 1) 6800020 | 15440,023% | 13940.018%/% | 13040.004%#ek | 1 2140,010% % wsk/s
glgfer;:t;”l%egr /°|f 297341534 | 255242119 | 215924,54+4% | 145240230%%% | 131.5£17.19%/kx/wex
&‘_er‘j/igfee of 243541152 | 43832,055+% | 50.02+1.021%/%% | 353442, 127%/%5x5% | 302041 053444
FibroTest, USD | 0.18£0.01 023+0.02* | 030£0,01%/** 0310.01%/% 0.3620.01%/F /%% 4
SteatoTest, USD | 0.19+0.02 0.55:0.02% | 0.480.01%/** 0.45£0.01%/% 0.3720.02%/ /% ¥+ i
Dv.v., mm. 9.4+0.51 10.60.12% 11.55020%/%% | 12,420, 14%/%%/F5 12,750,154 /%%
KI 0.023£0.0019 | 0.034+0.0013* | 0.039£0.0021*% | 0.041+0.0019%/%* 0'0,3&2;221 8
KLA, uM/Ihgod | 0.84:0016 | 058£0.020% | 05120,013%/* |  0.5220.009%/** 0,48+0,017%/%
BZOP, pmol /1| 414843709 | 64707236 | 73.47+6311% 79.5326.129* 87,0546.138*

Notes: * - the difference is probable in comparison with the indicator in almost healthy individuals (p <0,05);
** - the difference is probable in comparison with the indicator in patients of group 1a (p <0,05);

** * _ the difference is probable in comparison with the indicator in patients of group 1b (p <0.05);

# - the difference is significant in comparison with the indicator in patients of group 2a (p <0,05).

Prior to treatment, a more significant increase in
the content of total bilirubin in the blood of patients of
group 2 was registered on average 3.8 times against 1.5
(p <0.05) - in patients of group 1 with a probable inter-
group difference (p <0.05). The content of conjugated

bilirubin in patients of the 2nd group exceeded the norm
by 5.8 times against 3.4 times in group 1 (p <0.05), the
content of unconjugated bilirubin - 4.5 times against 2.3
times in 1 -th group, indicating a growing inability of
the liver to bind bile pigment and transport it as part of



«COLLOQUIUM=JOURNAL» #2(89), 2021 / MEDICAL SCIENCES 51

the bile micelle in the biliary tract, available cytolysis
and cholestasis by comorbidity with GC. Confirmation
of the higher intensity of cytolytic syndrome in patients
with NASH with comorbidity with GC is a probable in-
crease in the activity of AST and ALT in the blood of
patients of group 2, and in patients of group 2a ACT
activity exceeded the norm by 2.8 times (p <0,05),
while in patients of group la - the increase was 2.3
times (p <0.05) compared with PZO; in patients of
group 2b the ACT activity exceeded the normative in-
dicators by 4.5 times (p <0.05) against 3.8 times in
group 1b, with a probable intergroup difference (p
<0.05).

At the same time, in patients of the 2nd group it
should be noted a higher intensity of mesenchymal-in-
flammatory syndrome of NASH, which we assessed by
the thymol test and the content of a2- and y-globulins
in the blood (p <0.05) than in patients of the 1st group.
(p <0,05), as well as more significant inhibition of pro-
tein synthesizing liver function (albumin content in
group 2b was lower than in PZO by 28.0% (p <0,05)
against 10,7% (p> 0, 05) in group 1b) and probable in-
hibition of arginase activity as a marker of liver detox-
ification function, respectively 4.5 times (p <0.05) in
group 2b and 1.7 times in group 1v (p <0.05).

Evaluating the intensity of MS and IR in the com-
parison groups, the level of postprandial glycemia and
IR - HOMAIR (Table 1) in the comparison groups dif-
fered depending on the degree of activity of the cyto-
lytic syndrome.

In patients of group 1a the level of glycemia in 2 h
after glucose loading exceeded the index of PZO by
16.7% (p <0.05), 1b - by 25.3%, while in patients of
group 2a blood glucose exceeded the indicator in PZO
by 32.7% (p <0.05), in group 2 by 43.3% (p <0.05),
which indicates a more significant level of IP with a
probable intergroup difference (p <0.05) . The content
of HbAlc in the blood before treatment in patients of
group 2 was also significantly increased in the range of
18.0-22.7% (p <0.05), but did not reach the indicators
that would indicate the presence of diabetes mellitus [1,
3], and in the 1st group the indicator only had a ten-
dency to increase (10.0-14.3% p> 0.05). Fasting insulin
levels before treatment were likely to be elevated in all
follow-up groups, but no intergroup difference was
found. At the same time, we registered probable differ-
ences in changes in the IR index - HOMA IR, which in
patients with NASH2a group exceeded the index in
PZ0O 3.2 times, 2v group - 3.4 times (p <0.05) (Table 1)
, and in patients of the 1st group - respectively exceeded
the norm by 2.7 and 2.8 times (p <0.05). Thus, the
comorbid course of NASH with obesity and GC con-
tributes to the early and more intensive development of
carbohydrate tolerance, desensitization of insulin re-
ceptors and the development of IR syndrome.

Analyzing the indicators of lipid metabolism (Ta-
ble 1) in the examined patients, it is necessary to point
out some features of the established lipid imbalance in
patients with NASH and NASH with GC and obesity.
In particular, the content of total cholesterol in groups
la and 1c, although higher than in PZO 1.4 and 1.2
times (p <0.05), still remained lower than similar indi-
cators in the comparison groups, where the growth was

respectively: y In group 2a - 1.5 times and in group 2b
- 1.4 times (p <0.05) (Table 1). General hypercholester-
olemia had the same tendency as the content of LDL in
the blood, which also exceeded the maximum in the
PZO in 2a and 2b groups - 1.8 and 1.7 times, respec-
tively (p <0.05), against 1.6 and 1.5 times in groups 1a
and 1b (p <0.05). It should also be noted that with in-
creasing cytolysis activity, the content of cholesterol
and LDL in the blood decreased in both groups, but
with comorbidity with GC - increased, which may be
an important prognostic factor in the progression of ath-
erosclerosis in this category of patients [1, 8] . We also
found a probable decrease in the level of HDL in the
blood of patients of all groups compared with the max-
imum decrease in the 2nd group of patients (p <0.05).

An important aspect, in our opinion, aspect of the
development and progression of NASH in patients with
MS is the content of TG in the blood, which essentially
constitute the pathogenetic basis of hepatic steatosis
under conditions of obesity [3, 4]. Analysis of TG lev-
els in the blood indicated the opposite trend relative to
the content of cholesterol in the blood. Thus, in groups
la and 1c the TG content was higher than in the PZO
by 2.2 and 2.0 times, respectively (p <0.05), as well as
by the indicator in the 2a and 2b groups, where the ex-
cess was 1.9 and 1.7 times (p <0.05) compared with
PZO. Thus, comorbidity with GC to NASH is charac-
terized by a likely higher hypercholesterolemia and an
increase in proatherogenic LDL than in the isolated
course of NASH on the background of less significant
hypertriacylglycerol. It should be noted that the indica-
tors of TG and LDL in the blood are closely interrelated
with the intensity of steatosis (IC) (Steatotest) - respec-
tively r = 0.75 (p <0.05), r = 0.69 (p <0, 05). We found
the dependence of the content of TG in the blood on the
degree of activity of NASH was observed for the index
of IP in the comparison groups. Thus, the IC in patients
la and 1b groups - exceeded the index in PZO, respec-
tively, 2.9 and 2.5 times (p <0,05), while in 2a and 2b
groups. Thus, the IP in patients 1a and 1b groups - ex-
ceeded the rate in PZO, respectively, 2.9 and 2.5 times
(p <0,05), while in 2a and 2b groups - the intensity of
steatosis was slightly lower and amounted to 2.3 and
1.9 times (p <0.05) compared with PZO.

In patients with NASH with MS, a significant in-
tensity of metabolic intoxication was found, and all in-
dicators were higher than comorbidities with GC. There
was a significant increase in the intensity of LPS (Table
1) by increasing the content of MA in erythrocytes in
patients 2a and 2b groups - by 44.3% and 66.5% (p
<0.05) against 18.1% and 31.3 % (p <0.05) in groups
la and 1b (Table 1) with the presence of a probable in-
tergroup difference (p <0.05). Comorbidity with GC
also showed a higher intensity of nitrosive stress (nitrite
/ nitrate content), which increased with increasing de-
gree of activity of the cytolytic syndrome (Table 1). At
the same time, the system of detoxification and antiox-
idant protection was damaged in patients with NASH
with GC more significantly: the content of HF in eryth-
rocytes decreased in the direction of 1a, 1c, 2a, 2¢ and
was lower than the norm, respectively, 1.2 times, 1.5, 1
, 8and 2.3 times (p <0.05) (Table 1).
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According to the results of our studies, in the back-
ground of MS and GC, the course of NASH is accom-
panied by the early development of fibrosis of liver tis-
sue. This is evidenced by the results of the Fibrotest (ta-
ble 1): the average fibrosis in patients with NASH mild
activity exceeds the norm by 1.3 times (p <0,05), with
the comorbidity of NASH with GC - 1.7 times (p
<0.05), with NASH of moderate activity, the indicators
in groups 1b and 2b, respectively, exceed PZO by 1.7
and 2.0 times (p <0.05). Investigating the causes of this
phenomenon, we found a probable increase in blood
levels of BZOP - a marker of collagen anabolism in the
range of 1.6-1.8 times (p <0.05) without a probable in-
tergroup difference, together with a probable suppres-
sion of CLA: more significant in patients 2a and 2c
groups - 1.6 and 1.8 times (p <0.05), respectively, less
pronounced in the 1st group of patients (1.4 and 1.6
times (p <0.05)), ie the intensity of fibrosis in the 2nd
group of patients occurs both due to the activation of
collagen synthesis by sinusoidal star cells Ito [3] and
due to the inhibition of collagen degradation by the sys-
tem of matrix collagenases.

Analyzing some indicators of hemostasis, a prob-
able decrease in the activity of the anticoagulant system
was found: blood pressure 111 (p <0.05), factor XII (p
<0.05), fibrinolysis (SFA, FFA, PAP (p <0.05)) on the
background compensatory activation of NFA and plate-
let aggregation (p <0.05) (Table 1), which are also
likely to predominate in patients of group 2 and are a
significant risk factor for severe complications (stroke,
heart attack), which may accompany the course of GC
on background of MS.

Conclusions. 1. The clinical course of non-alco-
holic steatohepatitis on the background of stage Il hy-
pertension and metabolic syndrome is characterized by
the intensity of manifestations of asthenovegetative,
abdominal - pain syndromes, hepatomegaly, the devel-
opment of the initial manifestations of portal hyperten-
sion syndrome (splenomegaly, hyperbemagnesia,
hypersmonemia stage 1l disease and metabolic syn-
drome is characterized by the predominance of the in-

tensity of biochemical syndromes: cytolysis, mesen-
chymal inflammation, hepatocellular insufficiency,
metabolic intoxication, activation of liver tissue fibro-
sis (increase in Fibro test within F1 (p <0.05I), blood
content bound oxyproline (p <0.05), inhibition of col-
lagenolytic activity of blood (p <0.05)).
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Anomauis.

Y cmammi nasedeno meopemuune y3acanvrenns pe3yivmamie 00CAiONHCeHH eHOOMeNianbHoI OucyHKYiil 3a
KOMOpPOIOHO20 nepebizy HeanKo2oNbHO20 CIMeamo2enamumy 3 OXCUPIHHAM MA XPOHIUHOW X80poboro Hupok I-11
cmaoii, wjo cynpogooA*cyemvcs nubwum 1inionutl oucoananc, einepxoiecmepoiemis, y m.y. y ckiaoi rinonpome-
1016 HU3LKOI 2yCMUHU, 3HUMCEHHS 8MICIY TINONPOMeidie 8UCOKOL 2YCMUHU, 3DOCMAHHI THOEKCY amepo2eHHOCHI,
a maxodc 2inepnpoodykyis NO enoomeniem ma aimgoyumamu i3 npocpecyroyum YuKoOHCeHHAM eHOOMeiio.

Abstract.

The article presents a theoretical generalization of the results of the study of endothelial dysfunction in the
comorbid course of non-alcoholic steatohepatitis with obesity and chronic kidney disease stage I-11, accompanied
by a deeper lipid imbalance, hypercholesterolemia, including in the composition of low-density lipoproteins, de-
crease in the content of high-density lipoproteins, increase in the atherogenicity index, as well as hyperproduction
of NO by endothelium and lymphocytes with progressive endothelial damage.

Knrouosi cnosa: neankozonvhuii cmeamozenamum, XpoHiuHa X60pooa HUPOK, eHOOMenianbHa OUCHYHKYIAL.

Keywords: non-alcoholic steatohepatitis, chronic kidney disease, endothelial dysfunction.

Introduction. The comorbidity of non-alcoholic
steatohepatitis (NASH) and chronic kidney disease
(CKD) on the background of obesity is often recently
drawn to the attention of both practitioners and re-
searchers [1, 2]. Schematically, the development of
NASH can be presented in several stages: fatty infiltra-
tion of the liver, oxidative stress, mitochondrial dys-
function, TNF / endotoxin-mediated injury, aseptic in-
flammation, diffused liver fibrosis, development of
liver-cellular insufficiency (LCI) [1,2,3]. The first
place among the causes of the development of NASH
is insulin resistance syndrome. NASH most often oc-
curs in obesity (20-81%). The prevalence of NASH in
the world is 10% (600 million people) [2,4,5]. In the
last 5 years in Ukraine, the incidence of steatohepatitis
has increased by 76.6%. In the 12-40% of patients with
liver steatosis during 8-13 years, NASH develops with
early liver fibrosis (LF).

Chronic kidney disease (CKD) is an important
problem in Ukraine and the world today, and the inci-
dence rate has increased by 17% in recent years.

The frequency of occurrence of NASH in patients
with CKD is unknown. The mechanisms of their joint
development are described in isolated works, which
were conducted mainly in the experiments. Despite the
fact that among various pathological processes in the
internal organs that occur in the background of a meta-
bolic syndrome - NASH is an extremely common dis-
ease, and quite often it occurs in patients with CKD, so

far, this comorbidity remains a significant problem of
the present and needs to be sufficiently studied.

The aim of the study — to find out the features of
the lipid blood spectrum and the development of endo-
thelial dysfunction in non-alcoholic steatohepatitis in
patients with obesity of the 1st degree and chronic kid-
ney disease of the 1st and 2nd stage.

Material and methods of research. 135 patients
with non-alcoholic steatohepatitis (NASH) with
comorbid obesity | degree and chronic kidney disease
(CKD) of the 1st and 2nd stage, were examined. Pa-
tients were divided into 2 groups: of which 52 patients
with non-alcoholic steatohepatitis with obesity | degree
(group 1), 53 patients with non-alcoholic steatohepati-
tis with comorbid obesity of the 1st degree and chronic
kidney disease of the I-II stage (chronic uncomplicated
pyelonephritis with latent phase in subsiding exacerba-
tion phase) (group 2). The control group consisted of
30 practically healthy persons of the corresponding age
and sex. The average age of patients was (45.8 + 3.81)
years, men were 48, and women 57 persons.

The functional state of the endothelium was stud-
ied by the content of stable metabolites of nitrogen
monoxide (NO) (nitrites, nitrates) In the blood by
L.C.Green et al. The number of desquamated endothe-
lial cells in the blood was determined by the method of
J.Hladovec in the modification of N.N. Petrischev et al.
The statistical analysis was performed using parametric
and non-parametric criteria (Student, Pearson) on RS
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AMD Athlon 64 using Statistica 5.1 software (StatSoft,
Inc., USA) and SPSS 10.0.5. Standard Version.

The diagnosis of NASH was established in accord-
ance with the unified clinical protocol, approved by the
order of the Ministry of Health of Ukraine No. 826 from
06.11.2014, in the presence of criteria for the exclusion
of chronic diffuse liver disease of the viral, hereditary,
autoimmune or medicinal genesis as causes of choles-
tatic or cytolytic syndromes, as well as the results of the
USG survey. Diagnosis and treatment of CKD were
performed according to the recommendations of the
clinical guidelines of the State Institute "Institute of
Nephrology, NAMS of Ukraine" (2012). The analysis
of clinical manifestations of NASH and CKD of the 1st
and 2nd stage, biochemical, laboratory parameters of
the functional state of the liver, kidneys, endothelium,
ultrasonographic data was studied in dynamics after 30,
90 days of treatment, as well as 3 months after treat-
ment.

The statistical analysis of the results was carried
out in accordance with the type of research carried out
and the types of numerical data that were obtained. Dis-
tribution normality was verified using Liliefors,
Shapiro-Uilka tests and the direct visual evaluation of
eigenvalues AbstractAbstractdistribution histograms.
Quantitative indices having a normal distribution are
represented as mean (M) + standard deviation (S). Dis-
crete values AbstractAbstractare presented in the form

of absolute and relative frequencies (percentage of ob-
servations to the total number of surveyed). For com-
parisons of data that had a normal distribution pattern,
parametric tests were used to estimate the Student's t-
criterion, Fisher's F-criterion. In the case of abnormal
distribution, the median test, Mann-Whitney Rank U-
Score, and Wilcox's T-criterion (in the case of depend-
ent groups) were used for multiple comparison. Statis-
tica for Windows version 8.0 (Stat Soft inc., USA), Mi-
crosoft Excel 2007 (Microsoft, USA) software pack-
ages were used for statistical and graphical analysis of
the obtained results.

Results of the research and their discussion.
Analysis of the lipid profile of the blood in patients with
NASH and obesity showed a number of changes that
differed depending on the presence of CKD (table 1).
Indicators of concentration in blood of total lipids in
patients of 1st and 2nd groups exceeded the norm by
26.4% and 34.2%, respectively, with a statistically sig-
nificant difference between the groups (p <0.05). The
content of total cholesterol in blood indicated that it in-
creased by 37.4 and 46.7 (p <0.05) compared with
PHPs in patients of 1st and 2nd groups. Changes in the
concentration of TG in the form of a significant in-
crease (respectively, 2.2 and 2.0 times (p <0.05)) were
recorded in the 1st and 2nd groups of patients.

Table 1

Indicators of lipid spectrum of blood, glycemia and endothelial dysfunction in patients with non-alcoholic
stethohepatitis, obesity of the I-II degree and with comorbidity with chronic kidney disease of the I-1I
stage (M £+ m)

Groups of patients surveyed
Indicators, units measurement PHP Group 1 Group 2
NASH-+Obesity NASH with CKD + Obesity

Total Cholesterol, mmol / | 4,72+0,11 6,89+0,38* 6,93+0,39%/**
LDL, mmol /1 2,5440,02 4,05+0,022 * 4,58+0,04*/**
HDL, mmol / | 1,2840,05 0,72+0,02 * 0,76+0,04 */**
TG, mmol /| 1,4740,03 2,4240,03* 3,19+0,07 */**
NO IN BLOOD, mmol / | 15,32+1,225 30,49+1,318 * 40,511,173 */**
ET-1, pmol /| 6,17+0,854 11,250,457 * 18,83+0,559 */**
DEC x104/L 3,03+0,204 3,87+0,123 * 5,80+0,127 */**
Notes: * - changes are probable in comparison with the index in PHP (P <0,05);
** - changes are probable when comparing the indices in patients with NASH (P <0.05);

That is, the content in TG in the blood in the
comorbid flow of NASH with CKD and obesity were
significantly lower than in patients with NASH and
obesity.

The study of blood concentrations of proathero-
genic lipoprotein fractions indicated a number of
changes: the concentration of LDL in the patients of the
1st group was 1.5 times higher than the control group
(p <0.05), and in patients of the 2nd group LDL in-
creased in 1.7 times (p <0.05). It is also necessary to
point out that with the increase in the activity of cytol-
ysis, the content of the cholesterol and LDL in the blood
in NASH with comorbidity with CKD and obesity - in-
creased, which may be an important prognostic factor
in the progression of atherosclerosis in these patients.
Concentration in blood of antiatherogenic lipoproteins
- HDL in patients of both groups was significantly
lower in comparison with control: in patients of the 1st

group - in 1,5 times (p <0,05), in 2nd group - 1,7 times
(p <0.05). As can be seen from the results of the study,
the maximum suppression of HDL synthesis (Table 1)
was observed in patients of the 2nd group, indicating a
minimum level of protection of endothelial vessels
from free radical aggression and atherogenic fractions
of blood lipids. The result of these changes was a sig-
nificant increase in the index of atherogenicity in pa-
tients of both groups of observation: the 1st group - 2.2
times, the 2nd group - 2.0 times with the maximum
changes in the index in patients with NASH, CKD and
obesity, which testifies on the one hand, the presence of
significant risk factors for the progression of athero-
sclerosis in these patients on the background of obesity,
and on the other - on the favorable pathogenetic situa-
tion with regard to the progress of NASH. Thus, the de-
velopment of NASH in patients with CKD and obesity
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is accompanied by a significant disorder of dis-hyper-
lipidemia with the highest among groups comparing
with the increase in the content of cholesterol and low-
density proatherogenic lipoprotein, a possible decrease
in high-density anti-atherogenic lipoprotein and an in-
crease in the atherogenicity index.

In patients of 1st and 2nd groups, a slight increase
in cardiac glycemia was observed at 9.3% and 14.8%,
respectively (p <0.05) compared with the control
group. Analysis of indicators of postprandial glycemia,
obtained during Gamma glutamyltransferase (GGT), in
patients of 1st and 2nd groups also showed an increase
in glucose content in 120 min after loading - respec-
tively by 16.5% and 31.2% (p <0.05) compared with
indicators in the PHP group. Investigation of insulin
content in blood on an empty stomach revealed hyper-
insulinemia, which in patients of the 1st group ex-
ceeded the index in the PHP group by 1.9 times; in pa-
tients of the 2nd group insulin content exceeded the
norm by 2.2 (p <0.05) times .

The results of the study showed that in patients
with NASH, a significant increase in the content of NO
in the blood was detected in comparison with the index
in PHP (p <0,05) (Table 1) ingroup 1 - in 2,1 times, in
the 2nd group - in 2,6 times (p <0,05). The role of ni-
trosative stress in the pathogenesis of NASH was
proved, the confirmation of which is the increase in the
concentration of nitrosothiols, peroxynitrite and other
metabolites NO in the blood [2, 10]. Increased peroxy-
nitrite formation due to the generation of NO by leuko-
cytes is an important aspect of the damaging effect and
inflammation process in NASH [3]. Pathological hy-
perproduction of NO by endothelial cells and leuko-
cytes from inflammatory infiltrates in the liver contrib-
utes to the development of nitrosative stress in NASH.
The established hypernitrate in blood may also be con-
sidered compensatory in response to hyperproduction
of ET-1 in all observational groups. Thus, the content
of ET-1 exceeded the index in PHP, respectively, in pa-
tients in the 1st group in 1.7 times, in the 2nd group - in
3.0 times (p1-2 <0.05). Confirmation of the presence of
endothelial dysfunction (ED) in patients with NASH
with CKD resulted in a probable growth of the number
of desquamated endothelial cells (DEC) in the 2nd
group of patients in 1.9 times (p2 <0.05). Generation by
neutrophils during the exacerbation of NASH of a sig-
nificant number of active forms of oxygen and nitrogen
and hyperproduction of endothelial cells and endome-
trial lymphocytes with progressive damage to the endo-
thelium (growth of DEC) leads to significant ED, ac-
companied by mosaic angiospasm of the arteries due to
hyperproduction of ET-1 and parectic vasodilatation of
the veins of the portal vein system because of the hy-
perproduction of NO.

Conclusions Thus, in patients with non-alcoholic
steatohepatitis on the background of obesity lipid dis-
tress syndrome with an increase in total cholesterol in
blood, low density proatherogenic lipoproteins, and a
deficiency in anti-atherogenic high-density lipopro-
teins is characterized. In a comorbid flow of non-alco-
holic steatohepatitis and chronic kidney disease stage |
and Il on the background of obesity a deeper lipid im-
balance (hypertriacylglycerolemia (2.1 times, p <0.05),
hypercholesterolemia (1.5 times, p <0.05), including in

the low density lipoprotein (1.8 times, p <0.05), de-
crease in the content of high density lipoprotein (1.8
times, p <0.05), increase in the atherogenic index (at 2
, 7 times, p <0,05), as well as hyperproduction of the
endothelium of the NO and lymphocytes with progres-
sive damage to the endothelium (growth of DEC)) was
confirmed.

The prospect of further scientific research in
this direction is the development of a method for the
early prevention of non-alcoholic steatohepatitis on the
background of obesity and the accompanying CKD of
the 1st and 2nd stage.
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Annomauyus.

B cmamve npusedenvi pesyromamul OuHAMUYECKO20 U3yUeHUs YPOBHs HeUpOCheyupuueckol SHOAA3bL 8 Cbl-
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Abstract.

The article presents the results of a dynamic study of the level of neurospecific enolase in the blood serum of
newborns with hypoxic perinatal CNS damage and the establishment of a correlation relationship with changes
in heart rate variability. Data were obtained to assess the degree of damage to the blood-brain barrier and the
severity of disorders in adaptation mechanisms in children born prematurely at different stages of gestation.
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It should be noted that despite the significant
achievements of intensive care of newborns in the care
of children born prematurely, the mortality rate remains
quite high [1,2,3]. Because preterm infants have hy-
poxic-ischemic brain damage, indirect bilirubin pene-
trates unhindered across the damaged blood-brain bar-
rier (BBB) and causes bilirubin encephalopathy at
lower blood concentrations[4]. In this regard, in the last
10 years, special attention is paid to neurospecific pro-
teins as serum markers of the pathological process and
brain injuries, in which the appropriate place is given to
the violation of the resistance of the BBB [5].

Neurospecific enolase (NSE) is elevated in the
cerebrospinal fluid in nervous system trauma, benign
brain disease and is an unfavorable prognosis for neu-
rological deficits. Increased levels of NSE in the serum
are a highly specific marker not only of brain damage,
but also the permeability of BBB in newborns[6].

It is known that the neurodegenerative process is
accompanied by changes in the level of NSEs during
the first few days of life [7].

Currently, the study of heart rate variability
(HRV) in tandem with NSE will help assess the sever-
ity of hypoxic brain damage and functional disorders,

and will help not only to optimize management tactics,
but also to develop preventive therapy for brain damage
[8,9,10].

Objective: To study the degree of damage to the
blood-brain barrier (BBB) and the severity of perinatal
hypoxic CNS damage by determining the level of neu-
rospecific enolase (NSE) in the serum of newborns, and
to correlate with changes in circadian heart rate varia-
bility.

Materials and methods of research: Under ob-
servation were: 48 newborns of the department Depart-
ment of Neonatal Pathology 1 and 2 of city children's
hospital Ne5: 1st group - 25 children born prematurely
at gestational age 28-33 weeks; Group 2nd - 23 full-
term newborns. In children of group 1st, the structure
of the disease was dominated by perinatal hypoxic le-
sions of the CNS, accompanied by depression, subep-
indemal and periventricular hemorrhage. All children
in the observation groups had neonatal jaundice. Blood
sampling to determine the level of NSE and daily ECG
monitoring was performed on day 3-4 of life and on day
20-25. The results were processed using the statistical
software package - Statistica 10.0
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The results: The level of NSE was significantly
higher in the group of premature infants compared to
full-term as the primary determination, and during the

second. The level of bilirubin in the observation groups
did not differ significantly.

Table 1
The level of NCE in children at primary and re-determination.
day 3-4 of life day 20-25 P
The level of NCE (ng/ml) in full-term infants 24,3 [5,0;15,0] 5,0 [20,1;26,6] p<0,05
NSE level (ng/ml) in premature infants 38,1 [26,6;38,1] 4,4 [3,4;5,0] p<0,05

Vegetative status of children in group 1 is charac-
terized by increased sympathetic tone on the back-
ground of decreased parasympathetic modulation, as
evidenced by low SDNNi and rMSSD (40.3% during
the day and 31.4% at night, p <0.05) and increased
stress -index (SI) (by 2.5 times during the day and 2.2
times at night, p <0.05). There was also an increase in
vasosympathetic ratio during the day (LF /HF 3.9+ 0.2

during the day and 4.1 + 1.3 at night) and TP was lower
by 2 times in group 1 compared with group 2, which
also reflects a decrease in parasympathetic tone (p
<0,05).

Children born prematurely in the initial vegetative
tone in the daytime and at night a moderate sympatiko-
toniya prevails, and in about 20% of children born
prematurely - expressed sympatikotoniya (p<0,05).

O expressed sympathicotonia

O normal vegetative tone

B moderate sympathicotonia

Diagram 1: Initial autonomic tone in children born prematurely.

It is determined that the level of NSE for children
of 1 group is correlated with indicators of hourly HRV
analysis (SDNNi, TR and Sl) in the beginning of the
year. More than the NSE indicator, the lower SDNNi
indicators (R = -0.42, p <0.05) and the TR (R = -0.44,
p <0.05), and the Sl indicator (R = 0.43, p <0.05) at
night. This indicates a depletion of adaptive reserves in
children born prematurely, especially in those with a
higher NSE, which indicates a high BBB permeability
and brain damage..

Conclusions:

Determination of the NSE level in the blood serum
is an indicator of damage to the nervous tissue in hy-
poxic damage to the central nervous system in new-
borns [7].

The found changes are associated, on the one
hand, with the immaturity of adaptive mechanisms and
mechanisms of autonomic regulation in prematurely
born children, and can be transient. On the other hand,
preterm labor is the cause of damage to the central par-
asympathetic segment against the background of peri-
natal hypoxic lesions of the central nervous system, as
evidenced by the release of NSE and signs of increased
blood-brain barrier permeability.

Reducing the level of NSE in the blood of new-
borns is a reliable indicator of optimizing the functions

of the BBB and preventing the development of nuclear
jaundice.

A correlation was found between the level of NSE
and changes in heart rate variability using a combina-
tion of time, frequency analysis and variation heart rate.
The higher the NSE level, the higher the level of sym-
pathetic tone and the decrease in parasympathetic mod-
ulation. So in some cases, to assess the degree of CNS
damage, it is sufficient to assess heart rate variability
without identifying additional markers, in order to re-
duce the number of invasive methods of examination in
newborns.
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PECULIARITIES OF STRUCTURE OF DISK OF TEMPOROMANDIBULAR JOINT IN
EXPERIMENTAL HYPERGLYCEMIA

AHnnomauus.

Llens: ycmanosums cmpyxmypHsie ocobennocmu oucka BHYC npu sxcnepumenmanbHoll cunepeiukemuu.

Mamepuanst u memoovt. Ixcnepumenm svinonnern Ha 90 6envix kpvicax-camyax. Kueommuvie OvLIU pazde-
Jienvl Ha 6 pasuwix epynn (no 15 ocobeti 6 kasicootr). I unepeauxemus 6vina evizgana y kpvic 1, 2 u 3 epynn unvex-
yueu cmpenmo3zomoyuna om «Sigmay. Habnrooenue 3a smumu epynnamu oaunoce 30, 60 u 90 oneti coomeem-
cmgenro. I pynnot 4, 5 u 6 6vlau UCNONB308AHbI 8 KAYecmEe KOHMPOJisL 8 COOMEemcmayruutl nepuod. Yoo sicu-
BOMHBIX OCYUIECMEIAAU NOO HAPKO30M MUONEHMANA HAMPUs nymem KpPOBONYCKAHUSA, NOCTe 4e2o 3adbupanu
buonozuueckuil mamepuan. lucmonozuueckue cpesvl 0MOSUIU NO OOWENPUHAMOMY Memody, PaZMeujanu Ha
NPeOMemHbIX CMEKNAX, OKPAWUBANY 2eMAMOKCUIUH-303UHOM U UCCTeO08AIU C NOMOWBIO MUKPOCKONO8 NPU pa3-
JIUYHBIX YEeTUYeHUSIX.

Pesynomamul. I'ucmonocuueckux usmenenuu ¢ cmpykmype ouck BHYC y KOHMPOAbHbIX HCUBOMHBIX HE 00-
Hapyxcunu. OOHaKo ommeyanacs e2o pemooenruposanue y Kpoic ¢ cunepenuxemueil. Omex KO1IA2eHOBIX 80JIOKOH,
OUHUYHBIE SUCMUOYUMDBL, a MAKHCE YMOTUWEHUEe aPMePUATbHbIX U PACUUPEHUe 8EHO3HbIX CIMEHOK MUKDOYUDKY-
JIAIMOPHO20 PYCla HADI0OANUCL NOCIe NepP8o20 MecAyd dKCnepumMeHma. YmoaweHnue 8010KOH, npeobradanue
@ubpobracmos, Makpohazoe u myyHvIX KIeMOK, CYHCeHue Npoceema apmepuii u apmepuon u NOIHOKposue 8
BEHAX HAOTIOANUCH Yepe3 084 MeCAYA NOCie MOOETUPOBAHUsL 2unepeiuKeMull. SHauumenbHoe YmoaueHue Kouud-
2EHOBBIX BOJIOKOH U Pe3KOoe YeeludeHUe KIeMOYH020 UHDUIbMPAMA 8U3VATUZUPOSATUCH NOCTIe MPEX MECAYEE IKC-
nepumenma. B 6eHO3HbIX coCyOax ommeuanucs NOIHOKposue, pacuuperue u ouanedesnvie Kposousnusnus. IIpo-
ceem apmepuii U apmepuosl 3HAYUMENbHO CY3UICS, UX CIMEHKU YIMOIUeHbL.

Bui6oovl. Pemooenuposanus cmpykmyput oucka BHUC npu sxcnepumenmansHoll cunepeiukemMuu npeocmas-
JIeHbl MYKOUOHBIM U (PUOPUHOZHBIM OMEKOM KOIA2EHO8bIX 80JOKOH U USMEHEHUAMU MUKDOYUPKYIAMOPHO20 CO-
Cyoucmozo pycia, Komopule nposAIAIOMcs YmoaujeHuem CmeHoK apmeputi U cyxcenuem ux npoceemad, a maxice
pacuiuperuem u Oelimayuero 8eHO3HbIX COCY008. Imu Moponocuieckue usMeHeHus NPUsoOsIm K SUNOKCUl, OUC-
mpoguu u ampoghuu oucka BHYC, a 3amem u K paziuuHvlmM paccmpoiucmeam 3mo2o Ouapmposd.
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Abstract.

Purpouse: to establish structural peculiarities of the TMJ disk in case of experimental hyperglycemia.

Material and methods. Experiment was performed on 90 white male rats. Animals were divided into 6 equal
groups (15 individuals in each). Hyperglycemia was caused in rats of groups 1, 2 and 3 by injection of strepto-
zotocin from “Sigma”. The observation of those groups lasted 30, 60 and 90 days accordingly. Groups 4, 5 and 6
were used as controls at the appropriate period. Animals were slaughtered by injection of sodium thiopental after
which biological material was collected. Histological sections were prepared according to conventional methods,
placed on slide glasses, stained with hematoxylin-eosin and examined using microscopes.

Results. Histologically, TMJ disc in control animals did not change. Its’ restructuring was marked in rats
with diabetes. Swelling in the collagen fibers and single histiocytes as well as thickening of arterial walls and
widening of venous walls were observed after the first month of experiment. Thickening of the fibers, predominance
of fibroblasts, macrophages and fat cells, narrowing of arteries’ and arterioles’ lumen and plethora in the veins
were observed after two months lasting hyperglycemia. Collagen fibers thickened significantly and amount of
cellular infiltrate increased dramatically after three months of experiment. There were plethora, enlargement and
diapedesis hemorrhage in venous vessels. The lumen of arteries and arterioles significantly narrowed, their walls
thickened.

Conclusions. Remodeling of structure of the TMJ disk in experimental hyperglycemia are presented by both
mucoid and later fibrinous swelling of collagen fibers and changes in the vascular bed, which manifest itself by
the thickening of the arterial walls and the narrowing of their lumen, as well as the enlargement and dilation of
the venous vessels. These morphological changes lead to hypoxia, dystrophy and atrophy of the TMJ disc and thus

to various disorders of this diarthrosis.

Knrouesnte cnosa: sucouno-nudicneueniocmuou cycmae, cmpenmo3omoyuH, cmpenmo3omouuH-uH0yuup08a—

HbIIL caxapHulil Ouabem, cUunepeuKemMus.

Keywords: streptozotocin, diabetes, disc of temporomandibular joint, collagen, microcirculatory vessels.

Introduction

Diabetes mellitus (DM) is epidemic of XXI cen-
tury because of its complications and premature death
[1]. Insulin deficiency and hyperglycemia play im-
portant role in the development of pathological changes
in bone tissue [2]. The literature data show that DM is
dangerous by oxidative stress, which leads to releasing
active oxygen forms that can affect bone tissue degrad-
ing bone microstructure [3, 4]. At the same time, the
diseases of the temporomandibular joint (TMJ) occupy
3 place among the pathologies of the maxillofacial area
[5]. The prevalence of signs and symptoms of TMJ dis-
orders is high and ranges from 16 % to 88 % of the pop-
ulation of the Earth [6-8]. However, there is no scien-
tific evidence on the effect of diabetes on the structural
components of the TMJ.

Aim

Purpose of the research was to establish peculiari-
ties of changes of structure of the disk of TMJ in case
of experimental hyperglycemia.

Materials and methods

The experiment was performed on 90 white adult
male rats of Vistar line, weighing 90-320 g, which were
obtained the standard ration of the vivarium. Animals
were divided into 6 groups. Group 1 consisted of 15 in-
dividuals with simulated diabetes, which were with-
drawn from the experiment after 30 days. Group 2 in-
cluded 15 rats with the noted endocrinological pathol-
ogy, observation duration of which lasted 60 days.
Group 3 consisted of 15 animals with hyperglycemia,
which were withdrawn from the experiment after 90
days. Groups 4, 5 and 6 consisted of 15 animals each,
which were used as controls at the appropriate observa-
tion times. Insulin-dependent diabetes mellitus in rats
was caused by a single intraperitoneal administration of
streptozotocin from “Sigma” at the rate of 50 mg / kg

[9]. The animals were slaughtered by injection of so-
dium thiopental after 1, 2 and 3 months after the start
of the experiment after which biological material was
collected.

Histological examination of the joint involved the
study of all its components. In order to do this, bone
fragments were fixed in 10 % neutral formalin solution,
decalcified in 10% nitric acid solution, dehydrated in
alcohols of increasing concentration and poured into
paraffin blocks. Histological sections of 6-8 microns
thick were prepared and stained with hematoxylin-eo-
sin. [10, 11]. Histological specimens were displayed on
a computer monitor using a Delta Optical microscope,
a digital camera (Digital Camera SCMOS) and Toup-
Wiew software at various magnifications for photo-
graphic documentation.

Results of the research and their discussion.
The disc of TMJ of the control animals did not change.
Histologically, the joint surfaces of the mandible and
the fossa of the temporal bone are covered with fibrous
cartilage. The TMJ disc consisted of a dense fibrous
connective tissue with a small number of cellular ele-
ments of the fibroblastic row. The collagen fibers dis-
perse upwards in the form of a fan in the direction of
the temporal bone up to the calculus-tympanic cleft,
and downwards up to the growth branch and its neck.
The collagen fibers were located more loosely in the
central layers than in the peripheral ones. Twisting thin,
tightly and erratically placed elastic fibers with single
fibroblasts, macrophages and mast cells between them
were visualized along with the collagen fibers. Mature
fibrocytes were mostly observed in the area of contact
with the mandible and were located parallel to the sur-
face of the disk. Between the fibrous elements (plates)
of the disc, there are layers of more loose connective
tissue, which often contain blood vessels, including
thick-walled arteries (small and medium caliber).
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Considerable restructuring of the disk of the TMJ
was marked rats with streptozotocin-induced diabetes
mellitus. Swelling in the collagen fibers was observed,
and single histiocytes were visualized after the first
month from the start of the experiment. The walls of the
arterial vascular bed were slightly thickened, and the
walls of venous ones were widened. Thickening of the
fibers and increasing the number of cellular infiltrate
with a predominance of fibroblasts, macrophages and
fat cells were observed in cases where the duration of
hyperglycemia have lasted two months. The lumen of
the arteries and arterioles narrowed. The plethora was
visualized in the venous vasculature bed. The collagen
fibers of the disc thickened significantly, the amount of
cellular infiltrate increased dramatically after three
months from the creation of the diabetes model. There
were plethora, enlargement and diapedesis hemorrhage
in the venous vessels of the hemomicrocirculatory bed.
The lumen of the arteries and arterioles significantly
narrowed, their walls thickened.

Conclusions

1. Experimental hyperglycemia negatively influ-
ence on the structure of TMJ disc. It results into mucoid
and later fibrinous swelling of collagen fibers.

2. Streptozotocin-inducted diabetes significantly
influences on the remodeling of the microvascular bed
of the disc of TMJ. It is characterized by thickening of
the arteries’ walls, narrowing of their lumen, enlarge-
ment and plethora of venous vessels.

3. Mucoid and fibrinous swelling of collagen fi-
bers and microvascular disorders caused by hypergly-
cemia lead to hypoxia, dystrophy and atrophy of the
disc and therefore may cause different TMJ disorders.
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ASSOCIATION BETWEEN INFLAMMATORY BLOOD PATTERN AND SPUTUM IN CHILDREN
WITH BRONCHIAL ASTHMA

Abstract.

The article presents the results of clinical and paraclinical examination 120 children with asthma taking into
account patterns of inflammatory blood. It was established that the presence of inflammatory hypogranulocytic
pattern of blood associated with the most significant indicators of remodeling of the airways combined with eo-
sinophilic, neutrophilic and macrophagic inflammation types.

Keywords: children, bronchial asthma, inflammatory blood pattern, induced sputum.

Nowadays investigations of phenotypes and endo-
types of bronchial asthma in children are being contin-
ued considering extension of this pathology in the
whole world and topicality to search for new methods
of monitoring the disease [1].

One of the most popular scientific areas is investi-
gation of the character of inflammatory response of the
respiratory tract to bronchial asthma phenotype by the
character of inflammation [2,3]. It is due to implemen-
tation of examinations of bronchial secretion that dis-
tribution into eosinophilic and non-eosinophilic/neu-
trophilic phenotypes of bronchial asthma has become
possible. Other distribution of the phenotypes of the
disease have been suggested as well: eosinophilic, neu-
trophilic, poikilocytic (with normal interrelations of the
cellular elements) and mixed — hypergranulocytic (with
an increased content of neutrophilic and eosinophilic
granulocytes) [4].

The area of our investigation was stipulated by the
fact that interrelations between effector cells of allergic
inflammation in induced sputum and granulocytes in
the peripheral blood in case of bronchial asthma are dis-
putable and insufficiently studied.

Objective. With the purpose to improve a compre-
hensive treatment of children suffering from bronchial
asthma, to carry out a retrospective examination of cy-
tological peculiarities of induced sputum in children
depending on inflammatory patterns of the blood.

Materials and methods. To achieve the purpose
a comprehensive clinical-immunological examination
of I-11 levels of 120 children suffering from bronchial
asthma (BA) was conducted. The following indices
were studied: cellular and humoral immunity, the con-
tent of T-lymphocytes and their subpopulations in the
peripheral blood, levels of A, M, G, E immunoglobu-
lins and interleukin-4, -5, -8 in the blood serum. During
the period of the disease free from attacks cytological

analysis of sputum was made [5], obtained by means of
induction method using serial dilution of hypertonic so-
lutions (3%, 5%, 7%) of sodium chloride according to
the protocol suggested by I. Pin in modification of 1.D.
Pavord and M.M. Pizzichini.

Depending on the content of granulocytes in the
peripheral blood four clinical groups were formed. The
first group (1) included 34 children suffering from BA
with hypogranulocytic pattern of inflammation (the
content of eosinophils in the blood < 250 cells/mm? and
neutrophils < 5000 cells/mm?®); an average age of chil-
dren was 13,742,6, boys constituted 64,7%. The second
group (I1) included 60 children suffering from BA with
eosinophilic pattern of the peripheral blood (the content
of eosinophils >250 cells/mm?®) (an average age was
12,842.,9, boys constituted 70,0%). The third group
(1) included 14 children with neutrophilic pattern (the
content of neutrophils >5000 cells/mm?) (an average
age 12,6+2,7, boys constituted 64,3%), and the fourth
group (1V) was formed with 12 children with hyper-
granulocytic pattern of inflammatory response (the
content of eosinophils in the blood > 250 cells/mm?3and
neutrophils > 5000 cellssmm?®) (an average age —
14,9+1,9; a part of boys was 58,3%). The groups of ob-
servation were comparable by the main clinical charac-
teristics.

The results obtained were analyzed from the posi-
tions of biostatistics and clinical epidemiology by
means of computer package “Statistica7” StatSoft Inc.
and Excel XP for Windows.

Results and discussion. Considering numerous
controversial issues as to the choice of an optimal
marker of respiratory tract inflammation, in addition to
detection of inflammatory patterns of the blood, cyto-
logical analysis of induced sputum was conducted
which results are presented in Table 1.

Table 1

Cytological content of sputum in children from clinical groups of comparison (M+m)

Clinical groups Cytological content of sputum,%
Eosinophils | Neutrophils | Lymphocytes | Alveolar macrophages | Cast-off epithelium
1 group 11,2442 49,9435 9,244,0 27,5+3,6 34,6+6,8
11 group 10,6+2,3 42,7483 8,5+1,9 18,1£6,0 38,1424
111 group 12,33 4 58,4+54 13,3+5,2 30,6434 38,1+6,7
IV group 15,1£9,6 51,3+4,0 10,34£2,3 33,0+10,6 46,4+3,9
p >0,05 >0,05 >0,05 >0,05 >0,05
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A detailed analysis of the cytological content of
sputum was indicative that the content of alveolar mac-
rophages in sputum among the patients of the examined
groups did not differ considerably, although the highest
indices of a relative content of these cells occurred in
patients with neutrophilic and hypergranulocytic in-
flammatory patterns of the blood. Thus, a relative con-
tent of alveolar macrophages in sputum over 33% was
found in half of the patients from IV group (50,0%) and
in 8,4% (py<0,05), 30,0% (pe>0,05) and 38,1%
(py>0,05) cases among the representatives of I, II and
III clinical groups respectively.

More pronounced neutrophilia of the bronchial se-
cretion was found to be characteristic for the represent-
atives of Il clinical group. Thus, a relative content of
neutrophils more than 65% was registered in half (50%)
of the children with neutrophilic character of inflamma-
tory pattern of the blood, while in patients from I, 11, IV
groups — only 14,3% (p<0,05), 13,5% (p,<0,05) and
34,4% (p,<0,05) cases respectively. The indices of reg-
istration risk over 65% of neutrophils in induced spu-
tum of children suffering from bronchial asthma asso-
ciated with neutrophilic inflammatory pattern of the
blood as compared to hypogranulocytic pattern were
the following: relative risk — 2,1 [95%Cl:1,2-3,5] with
odds ratio — 5,9 [95%CI:3,0-11,9], and concerning eo-
sinophilic inflammatory pattern of the blood: relative
risk — 2,1 [95%CI:1,3-3,7] with odds ratio — 6,4
[95%CI:3,2-12,8].

We have found that higher amount of eosinophils
(>3%) in induced sputum was registered among repre-
sentatives of LILIII and IV clinical groups in 52,4%,
65,9%, 66,7% and 75% cases respectively. Thus, rela-
tively high content of eosinophils (over 15%) in sputum
was found in more than one third of patients from IV
group (37,5%) and every fourth child from 1l group
(24,4%) and only in every sixth patient from I (14,3%;
Pe<0,05) and III (16,7%; p,<0,05) groups respectively.
The indices of registration risk over 15% of eosinophils
in induced sputum of children suffering from bronchial
asthma associated with hypergranulocytic inflamma-
tory pattern of the blood as compared to hypogranulo-
cytic pattern were the following: relative risk— 1,7
[95%CI:0,9-2,9] with odds ratio — 3,6 [95%Cl:1,8-7,2],
and concerning the neutrophilic inflammatory pattern
of the blood: relative risk — 1,6 [95%CI:0,9-2,7] with
odds ratio — 2,9 [95%Cl:1,5-5,8].

Therefore, in children suffering from bronchial
asthma availability of hypergranulocytic inflammatory

pattern of the blood was associated with the most pro-
nounced indices of respiratory damage with involve-
ment of eosinophilc-neutrophilic-macrophage inflam-
mation and the signs of an increased risk of bronchial
remodeling due to more intensive damage of the respir-
atory mucous membranes, which in its turn requires an
“aggressive” tactic of basic anti-inflammatory therapy.

Conclusions.

1. In children suffering from bronchial asthma
availability of hypergranulocytic inflammatory pattern
of the blood was associated with eosinophilc-neutro-
philic-macrophage inflammation of the respiratory
tract.

2. Registration chances over 15% of eosinophils
in induced sputum of children suffering from bronchial
asthma in association with hypergranulocytic inflamma-
tory pattern of the blood as compared to hypogranulo-
cytic pattern were 3,6 times higher, as compared to neu-
trophilic pattern — 2,9 times higher.

3. Registration chances over 65% of neutrophils
in induced sputum of children suffering from bronchial
asthma associated with neutrophilic inflammatory pat-
tern of the blood as compared to hypogranulocytic pat-
tern become 5,9 times higher, and as compared to eosin-
ophilic inflammatory pattern of the blood — 6,4 times
higher.
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REGIONAL ETIOLOGICAL CHARACTERISTICS OF COMMUNITY-ACQUIRED PNEUMONIA.

Annomauyus:

Ineemonus aensiemcs 00CMamo4Ho pacnpoCmpaHeHHbIM 3a001e6aHUEM OP2AHO8 ObIXAHUSL U JledeHUue OaH-
HO20 3a001e6aHUsL AGNAEMC L 8ANACHOU NPOOIEMOU cO8pemeHHOU Meduyunbl. C KaxicOblM 2000M medeHue NHeeMo-
HUU ycy2yonsiemcs, maxk KaKk noseisilomest Hogble Wmammbl MUKPOOPSAHUIMOS, U PACMEM UX YCMOUYUBOCb K
NPUMEHSIEMbIM 8 JleYeHUlU NPEenapamant.

B csa3u ¢ nandemueii koponasupyca Covid-19 2020 2o0a 3a601e6aemocms 6HeOONbHUYHOU NHEEMOHUEH Y8e-
JUYUNACH 8 PA3bl 80 8CEM Mupe. MenHo nosmomy 0aHHas npobdiema COXpansiem Cce010 aKmyaibHOCHb.

B Oannoii cmamve paccmampudaiomes npooaema 3a601e6aemMoCcmu NHeeMOHUEl, IMUOI02UL OAHHO20 3a00-
JIeBaHUsl, YYBCMBUMENTbHOCMb 8030youmenell 6HeO0IbHUYHOU NHe6MOHUU K anmubuomuxam. Pesyromamol ana-
JU3a NOKA34NU, YMo Haubolee 4acmvlMu 6030youmenem, 6blOeNSIeMbIM U3 MOKPOmbL, s6IsIcs Streptococcus
pneumonia. Habmoodanracy OUHAMUKA CHUIICEHUSI YYECIMBUMENbHOCIU K YUNRPOPDIOKCAYURY, YePMPUAKCOHY K
2019 200y u nosviwenue — x 2020. YyscmeumenbHocms K Mempayukiuny noCmeneHHo CHUICALACH C KANCObIM
200om. B 2020 200y svisisnena Hogas upycHas smuonocus éneborvHuunou nneemonuu - COVID-19.
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Abstract:

Pneumonia is a fairly common respiratory disease and the treatment of this disease is an important problem
of modern medicine. Every year, the course of pneumonia worsens, as new strains of microorganisms appear, and
their resistance to the drugs used in the treatment increases.

Due to the Covid-19 coronavirus pandemic of 2020, the incidence of community-acquired pneumonia has
increased significantly worldwide. That is why this problem remains relevant.

This article discusses the problem of the incidence of pneumonia, the etiology of this disease, the sensitivity
of pathogens of community-acquired pneumonia to antibiotics. The results of the analysis showed that the most
frequent pathogen isolated from sputum was Streptococcus pneumonia. There was a decrease in sensitivity to
ciprofloxacin and ceftriaxone by 2019 and an increase by 2020. Sensitivity to tetracycline gradually decreased
with each passing year. In 2020, a new viral etiology of community - acquired pneumonia-COVID-19-was identi-

fied.

Knwuesvie cnosa: NHEBMOHRUA, DMUOJ02UAl, aHmuOUOmMuKuU.

Key words: pneumonia, etiology, antibiotics.

Lleanb: nmpoBecTH aHAIN3 STHOJIOTHYECKOrO (ak-
Topa BHeOOIEHNYHOM mHeBMOHMH B 2010, 2019 1 2020
TOZaX, OLEHNUTH TyBCTBUTEIBHOCTh MUKPOOPTaHU3MOB
K aHTHOAKTepHaJIbHBIM IpeTapaTaM 1 BBISIBUTH HaHOO0-
nee 3¢ PEKTUBHBIC U3 HUX.

MarepuaJjibl 1 METOABI:

Bru1 ipoBesieH peTpocHeKTUBHBIN aHanu3 40 uc-
TOpUH OOJIE3HEH MAalMeHTOB C JHarHO30M BHEOOJb-
HUYHasl THEBMOHMS, JICUUBIIHUXCSA B TEPAleBTUIECKOM
orneneann 'AY3 «Mycmomosckas [[PB» B 2010
rony, 79 ucropuit 6onesneit 3a 2019 rox B TepaneBTH-
geckoM otaeneHnu 'AY3 «Mycmiomosckas LIPby u 3a
2020 rox B obmem otnenernu [ BY PMO «Kyxenep-
ckas LIPb» B nepuop ¢ sstuBapst o utoib. CpegHuil Bo3-
pact 60mpHBIX 53%1,52 roma. CooTHOIICHHE KEHIIUH
K My>unHam coctaBuio 57 k 62. B 2010, 2019 u 2020
ToaX M3 JAaHHBIX UCTOPHUH OoJe3HEH OBUIN B3STHI pe-
3yIbTaThl OAKTEPHOJIOIMYECKOTO HCCIICTOBAHMUS MOK-
POTHI Ha MUKPO(]IIOPY ¥ YYBCTBUTEIHLHOCTH K aHTHOMO-
tukam. B 2020 roy ObLIH B3SThI pE3yJIbTaThl HCCICIO-
BaHUS  HOCOTJIOTOYHOTO Ma3ka Ha  BHPYCHBIE
nHdexnuu. [IpoaHanusupoBaB coOpaHHBIE JaHHBIE,
BBITTOJIHIJIN ITOJICUETHI A0COTIOTHBIX X OTHOCUTEIBHBIX
TOKa3aTesel ¥ MPOBEJIN UX CTATUCTUYECKUN aHaIU3.

Pe3yabTaThl HccieJ0BaHUS:

ITo pe3ynpTaram HccleROBaHWM OakTepHaIbHAs
strosorus Osita y 60% nmanueHToB, BUpYCHAsS 3THOJIO-
rus ObUTa mccnenoBaHa Toipko B 2020 roxy - 17%,
cMemaHHas 3TaoJorus - 23%.

Cpenu GakTepHaTbHOM 3THOJOTHH TpeolianaeT
MTHEBMOKOKK (y 62,5% 6onbHbIX B 2010 1., B 2019 1. -
y 62,2%, B 2020 1. — y 50%). BrIsiBI€HUE €r0 yMEHb-
maetcst ¢ 2019 k 2020 rony ¢ 63% mo 50% cootBet-
CTBEHHO.

Bo30yaurensMu MHEBMOHHMM BHPYCHON 3THOIIO-
ruu B 2020 rony SABJSUTHCH KOPOHABUPYCHAsT HHPEKLINS
(Covid-19) y 4 mnauuentoB (13%), ameHoBupyc
(Adenoviridae) — y oxxoro (3%).

Taxke BCTpedanach CMEMIaHHAs 3THOJOTHS: 7
ciryqaeB — 23%. VI3 Hux Hanbosee 4acTble COUYeTaHus -
IMHEBMOKOKK C BUpycoM OniteidH-bappa u aneHoBu-
pycom (110 2 ciry4asi).

B Mycmtomosckoii LIPB 66111 0TOOpaHsl HCTOpUH
OoJie3Hel MalMeHTOB ¢ BHEOOILHUYHOM MHEBMOHHUEH
TOJIBKO OaKTEepHUaIbHON STHOJIOTHH.

Y mnanueHToB ¢ OakTepHaJbHOW ITHEBMOHHUEH
ObUTH BBISIBJICHBI CJIEIYIOIIME BUJIBI IATOT€HHBIX
IITaMMOB:

3Tnonorna BHe6o0NbHUYHbIX NTHEBMOHUMN
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Huazpamma 1 — Boz6youmenu snedonvruunsix nneemonuti 3a 2010, 2019, 2020 2o0a.




«COLLOQUIUM=JOURNAL» #2(89), 2021 / MEDICAL SCIENCES 65

YyBCTBUTENBHOCTb K aHTUBOMOTUKaMm
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Muazpamma 2 - Yyecmseumenvhocms k anmubuomuxam 3a 2010, 2019, 2020 2o0a.

BBISBIICHO, YTO 4yBCTBUTEIBFHOCTh K @MOKCHIIUII-
mury B 2010 rogy cocrasuna 28%, B 2019 - 26,53% n
B 2020 rony paBHa 37%. UyBCTBUTENBHOCTD K IUIPO-
¢noxcarunay B 2010 roxy cocrasuina 18,0%, B 2019 -
8,16%, B 2020 - 27%; x uedorakcumy B 2010 rony -
28%, B 2019 - 26,53%, B 2020 roxny - 40%. YyBcTBH-
TENBHOCTH K TeTpanukiuHy B 2019 rogy Huxe nokasa-
tens 2010 roxa Ha 7,76% (20%), HO BbIlE 3HAYCHUS

2020 romga Ha 9,24% (3%). UyBCTBUTEIBHOCTh K IiC-
¢rpuakcony B 2010 romy cocrasmna 23%, B 2019 -
12,24% u B 2020 - 37%; x asurpomunHy B 2010 rogy
- 8%, B 2019 - 3,80%, B 2020 - 75%.

BrisBieHo, 4T0 BO3OYIUTENH MHEBMOHUI OBLIH
HanOoJiee YYBCTBUTEIBHEI K CIICAYIOIIAM TIperapaTam:
aMOKCHIIWILIHH, TieoTakcuM, e TprakcoH.

YCTOMUYMBOCTb K aHTUOUOTUKAM
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[Muazpamma 3 - Yemoiiuugocmo k anmudbuomuxam 3a 2010, 2019, 2020 2o0a.
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HaubOonee BbicoKkas yCTOHYMBOCTH ObIa BBISB-
JeHa K TerpauukinHy B 2010 roay, k nunpodguoxca-
nuHy B 2019 rogy. YcTaHOBIIEHO, UTO YyCTOWIMBOCTD K
amoxcuuuHy B 2010 rony cocraBuna 5%, 4to HUXe
nokazarenst 2019 roma na 11,6% (16,6%) u Ha 2%
HIke mokaszarerns 2020 roxa; kK DUOpOQIOKCANNHY B
2010 roxy cocraBuia 3%, B 2019 - 44,04%, B 2020 —
7%. Y cTolunBOCTB K TeTpanukiauay B 2019 rony Hirke
rokazatens 2010 roga Ha 7,7%, HO BBIIIE TTOKA3aTEIIs
2020 roxa Ha 14,3%. Pe3ucteHTHOCTH K nIehoTakCUMy
B 2010 roxy paBHa 5%, B 2019 romy =Ha 2,4% Huxe, B
2020 romy paBHa 3,0%. YcTOWYMBOCTH K LE(TpHAK-
cony Ha 2019 rog coctaBuna 3,8%, 4TO BbIIIE MTOKa3a-
tenst 2010 rona Ha 0,8% u Huxe nmokazarens 2020 roga
Ha 3,2%.

BrIBOA: y ManMeHTOB ¢ BHEOOIBHUYHOM MTHEBMO-
HHEH uvale BCTpedaeTcss OaKkTepuanbHas ITHOJIOTHUS
(manbonee gacto - Streptococcus pneumoniae 62,5% B
2010r., 62,2% B 2019 1., 50% B 2020 1.). B 2020 rony
B IIEPHOJ C SHBAPs M0 HIOIb BBIABIECHO 13% ciyuaeB
COVID-19. BeisiBneHO CHIKEHHE YyBCTBHTEIEHOCTH
K munpoduokcanuny, nepTtpuakcony k 2019 roxgy u
noBbImeHne — k 2020. UyBCTBUTENBHOCTH K TETPaIUK-
JIMHY TOCTENCHHO CHMXAajach 3a MCCIIEAYyeMBIH Iie-
puon. K 2019 roxy pe3ko Bo3pocia YCTOWYHUBOCTH K
munpodIokcallMey ¥ asuTpoMunuHy. [lokaszartenu
ycroiunBocTH B 2020 ro11y ObLIH CTAOHUIIBHBI.

Cnucok auTeparypsl:

1. bumuuenko, T.H. 3aboneBaeMOCTh U CMepT-
HOCTbH HacelleHHs1 Poccum OT OCTpBIX PecMpaTOPHBIX

BHUPYCHBIX MH(EKIUI, MTHEBMOHUHM M BaKIIMHOMPODU-
naktuka / T.H. bummuenko, A.T'. Uywanun // Tepanes-
tHyeckuii apxus. - 2018. - T.90, Nel. - C. 22-26

2. BHeOonpHUYHAS TTHEBMOHHS Y B3POCIBIX —
2019. - https://minzdrav.midural.ru/up-
loads/clin_recomend%20P®.pdf

3. XKykosa O.B. Ananm3 3¢ppexkTHBHOCTH aHTH-
MHKpPOOHOH Tepamnuy BHEOOJbHUIHOH TTHEBMOHHU B
kimHrgeckoi npaktuke / O.B. XKykosa, O.B. Pynna //
TepaneBtuueckwmii apxus. - 2017. - T.89, Ne8. - C. 17-
21.

4. Wpamkwun, B.T. [IponeneBTika BHYTPEHHHX
Oonesneid. [lynsmononorus: yue6Hoe nmocodue / B.T.
Upamkun, O.M. [Ipankuna. - M.: TOOTAP-MEJIMA,
2011.- 176 c.

5. Koponega, E. b. BHeOonpHIYHAs] THEBMOHUS
/ E.b. Koponesa, JL.b. [ToctHukoBa. - M.: U3natens-
cTtB0 Hmxeropoackoil rocyaapcTBEHHOW MEAMILIMH-
ckoii akanemun, 2009. - 943 c.

6. Tpyxan /.M. Bonesnu opraHoB AbIXaHHs/
Tpyxan [.11., BuktopoBa U.A. — 1. Cankt-IleTepOypr:
yaebHoe mocobue, 2015 - ¢ 9-10, ¢ 12.

7. @arymiaeBa I'.A. I[THeBMOHUS — aKTyanbHas
npobnema Meauuuubl/ Dartymnaesa [.A., Bormanosa
T.M. — r. MockBa: MEXIYHapOJIHbIA CTYIJCHUECKUH
HayuHblii BecTHHK, 2018. — Ne5/URL: http://eduher-
ald.ru/ru/article/view?id=19158



Colloquium-journal N22(89), 2021

Czed¢ 1

(Warszawa, Polska)
ISSN 2520-6990
ISSN 2520-2480

Czasopismo jest zarejestrowany i wydany w Polsce. Czasopismo publikuje artykuty ze wszystkich dziedzin
naukowych. Magazyn jest wydawany w jezyku angielskim, polskim i rosyjskim.
Czestotliwosc: co tydzien

Wszystkie artykuty sg recenzowane.
Bezptatny dostep do elektronicznej wersji magazynu.

Przesytajac artykut do redakcji, autor potwierdza jego wyjatkowosé i jest w petni odpowiedzialny za wszelkie
konsekwencje naruszenia praw autorskich.

Opinia redakcyjna moze nie pokrywac sie z opinig autorow materiatéw.
Przed ponownym wydrukowaniem wymagany jest link do czasopisma.

Materiaty sg publikowane w oryginalnym wydaniu.

Czasopismo jest publikowane i indeksowane na portalu eLIBRARY.RU,
Umowa z RSCl nr 118-03 / 2017 z dnia 14.03.2017.

Redaktor naczelny - Pawet Nowak, Ewa Kowalczyk

«Colloquium-journal»
Wydrukowano w «Chocimska 24, 00-001 Warszawa, Poland»
Format 60 x 90/8. Naktad 500 egzemplarzy.

E-mail: info@colloquium-journal.org

http://www.colloquium-journal.org/



