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HPEAUCJIOBHUE HAYYHOI'O PEJAKTOPA

Tpanuuusa npoBeaeHus: KOHPEpeHLHN "IKonorus u 0€30MaCHOCTh KUZHE e -
TEJIbHOCTH MPOMBIILIEHHO-TpaHCIOpTHBIX KomIuiekcoB" (ELPIT) Oblna 3anoxxena
B 2003 rony. Yxe camas nepas koHpepenuus ELPIT-2003 geiicTBUTENBHO MO-
Tyqyuiachk MexayHapoaHou. OuHoe ydactue npussin yuénsie u3 CIIA, Uranum,
Ucnanuu, JJanun, ctpan CHI'. C tex nop KoH(epeHIrH MPOBOJATCA KaXKIble IBa
rojla U CTAaHOBSTCS Bce Oosiee MacmTabHbIM MeporpusitueM, B 2007 romy moiy-
YUBILIEM CTaTyC MEXKIYHAapOAHOTO 3KOJIOrMYECKOro KoHrpecca. CeroHs KOHrpece
ELPIT - ato xpynHeiiee mo cBoeMy mMacmrady 3KOJIOTHYECKOEe MEPOINPUATHE Ha
tepputopun Poccuu, y3HaBaemblii MHoruMH Openia. Konrpece ELPIT-2013 smumcs
ro0meriHpM — 10 JIeT ¢ Hayana MpoBeNIeHHsT U TIPOBOIMMBIM B ['0J1 OXpaHbI OKPY>KaroIIeiH
cpempl B Poccun.

Henemnuii kourpecc ELPIT-2015 mocsiiiien 100-netHemMy ro0mieto Camapckoro
TOCYJIAPCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA U 25-JIETHIO Hayalla MOJATOTOBKU CTYZCH-
TOB-3KOJIOrOB Ha Kaderpe "Xumuueckas TEXHONOIWs U IPOMBbIILUIeHHas 3kosorust’ Camap-
CKOIO T'OCY/IApCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA. B paMkax KOHrpecca Iponzer 1e-
JBIA Pl MEPOIIPUSTHIL: TUICHAPHOE 3ACENAHNE, PsII CUMIIO3UYMOB, MEXKIYHAPOIHBIE KPYT-
JIbIe CTOJIbI, THHOBAIIMOHHBIN (POPYM MOJIONBIX YUEHBIX, MEKTyHAPOIHAS BhICTABKA « KO-
Junep — 2015» u ap. Paznuunbie MmeponpusaTust Oy1yT IPOBOJUTHCSA KaK B 001acT-
HOM cTonuie — Camape, Tak U B I. TONBATTH.

OT MMEHH OPTKOMHUTETA KOHI'PECCa JKEIAt0 BCEM YYaCTHUKAM HE TOJIBKO ILJI0-
JOTBOPHOM paboOTHI B paMKax O(HIMAIBLHOM MPOrpaMMbl KOHIpecca, HO U MO3Ha-
KOMUTBCS C KyJIbTYypOi U pupoaabiMu OorarctBamu Camapckoit odiactu Poccun.

A.B. Bacunbes, 1.T.H., Ipodeccop, HAyUHbId PYKOBOJMUTEINb MATOIO MEXKIY-
HapoaHOro 3kosiorudeckoro konrpecca ELPIT-2015, HayuHbii penakrop TpyIoB
KOHIpecca
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FUTURE WHAT WE WANT

Oleg N. Rusak
IAELPS, Forestry University, St.-Petersburg, Russia

BYAYHWEE, KOTOPOE Mbl XOTUM

O.H. Pycak
MexxayHapoiHasi akaJieMusi HayK SKOJIOTHU U O€30MaCHOCTH JKU3HEEATeIbHOCTH
(MAHDB), I'ocynapcTBenHslit iecoTexunueckuit yausepcuret um. C.M. Kuposa,
r. Cankr-IletepOypr, Poccus

[Tox Takum HazBanumeM Opranmzaiusi Oobenunennbix Hammit (OOH) npuns-
Jla UTOTOBBIN JTOKYMEHT KOH(pepeHIuu, cocrospiieiicsa 20-22 urons 2012 roxa B
Puo-pne-Xaneiipo, bpasunus.

B sTOM fmoKyMeHTE JaH aHaW3 MOJIOKEHUS JIe7T B MUPE B 00JIaCTH SKOHOMH-
KM, DKOJIOTUH U O€30MacCHOCTU. ['oCcyJapCTBEHHbIE OpraHbl HE CIPABIISIIOTCS C MIPO-
OsieMamH, cToAMMHU niepen roabmu. [loatomy B noknane Opranuzanus Oobenu-
HEHHbIX Hanuii mpu3bIBaeT K BCECTOPOHHEMY YUACTHIO Ipa)kAaHCKOro oOIlecTBa B
00eCreueHUr KOJIOTHYECKH, SKOHOMUYECKU U COLIMAIBbHO YCTOMYMBOIO Pa3BUTHUS
JUISl HBIHEIIIHETO U OYIyIIero nokoyieHuit. PaccMoTpuM HEKOTOpbhIE BOMPOCHI, YKa-
3aHHBIE B JOKJIAJIE.

Benuuaiimedt rio0anbHON 3a1a4e, CTOSIICH Tepe]] YeI0BEUESCTBOM, SIBJISET-
csi HeoOXOIMMOCTh M30aBJICHHS JItOAEeH OT rojona. Kaxaplil msaThlii 4elnoBeK Ha
IJIAHETE JKUBET B YCJIOBUAX KpalHEW HULIETHI, a KAXKAbIM CEABMOW CTPANAET OT
Hegoenannsa. HeoOXonuMoO HM3BICKMBATH PAIllMOHAIBHBIE METOJbI MCIIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB M AKOCHUCTEM JIJIsl YBEIUUEHUSI IPOAYKTOB nutanus. [linane-
Ta 3eMJisl U €€ DKOCHCTEMA — TO Hall 10M. 1103TOMy HY)KHO CTpEMUTBHCS K JOCTH-
YKEHHUIO TAPMOHUU C TPUPOJIOH, BOCCTAHOBIICHUIO LIETOCTHOCTH IKOCHUCTEM 3E€MIIH.

depmepbl MOTYT BHECTH JOCTOWHBIN BKJIaJl B 00ECIEUEHHE PO I0BOJIBLCTBEH-
HOM 6€30macHOCTH, eCu OyIyT MPUMEHSTh DKOJOTHYECKH YHCTHhIE HAyYHO 000C-
HOBAaHHbBIE METO/bI 3€MJICTIOJIb30BAHUS.

Oco60€ 3HaueHHE B KOHTEKCTE YCTOMUUBOTO PA3BUTHSA U JIMKBUAAIIMU T0JIOJA
MMEET Pa3BUTHE «3€JICHOM» dKOHOMUKHU. Kaxkias cTpaHa MOXXET BbIOMpaTh CBOIO
CTPAaTETHIO Pa3BUTHUSA «3EJIEHO» SKOHOMHUKHU.

OnHUM K3 KpaeyroJjbHbIX KAMHEN YCTOWYMBOTO PAa3BUTHS SIBISIOTCS BOJHBIE
pECYpChl B paMKax TPEX KOMIIOHEHTOB YCTOMUYMBOIO Pa3BUTHUS (3KOHOMHUYECKOTO,
HKOJIOTMYECKOT0, COLMAJIbHOI0). 3HAYUTEIbHAs 10J1s1 HAaceJIeHUs] 3eMJIM HE UMEET
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JIOCTyla K 0€e30IacHOM MUTHEBOW BOJAE. DKOCUCTEMBI UIPAIOT BAXXHYIO pOJIb B
MOJ/Iep>KaHUM KOJIMYECTBA U KadyecTBa BOJbI. /(s ycTOMUMBOTO pa3BuTusi ocodboe
3HAYCHUE UMEIOT DYKOJIOTUYECKH YKMCThI€ BO30OHOBJISIEMbIE MCTOYHUKH SHEPTUU
(BUD). Ilupokoe ucnosnbzoBanue BUD HampaBieHO Ha pellleHHME MHOTHX MPO-
0J1eM, CBA3aHHBIX C OXPaHOU OKpY>KarolIeil Cpeibl.

OOH mpusbiBaer pazpaboTaTh CUCTEMY NPOTUBOACUCTBUS OEACTBUSIM, KOTO-
pbie MpUOOpenau TIOOATBHBIA XapakTep, MPUHOCIIIMA CTpajaHusi MUJUTHOHAM
3EMJISH.

HckimiounTensHO BaXKHOE 3HAYEHUE UMEET IpobiieMa HEUCTOIIMTENIbHOIO Jie-
comoib3oBanus. Jleca — jerkue mianeTsl. He0OX0aMMO YKpEIiiaTh CUCTEMY TOCY-
JTAPCTBEHHOTr'0 YNPABJICHUS JE€CaMU, CTPOTO PErIaMEHTUPOBATh AEHCTBHS YaCTHO-
ro Kanuraja B JIECONO0JIb30BAHUU.

Henpexonsuryo HEeHHOCTh UMeeT Ouonormueckoe pasHooOpasue. HyxHo
MPUHUMATH MEPHI JIJIsi COXPAHEHUsI OMOJIOTUYECKOTO pa3HO00pa3usi.

HeoOxomumo pa3paboraTs cucTeMy 3allUThl OT OMYCTHIHUBAHUS, 3aCyX U Jie-
rpagauuu 3emenp. Crlenyer yaensiTb BHUMaHUE PallMOHAIIBHOMY HMCIIOJIb30BAHUIO
XMMHUYECKUX BEILIECTB IS 3alUThl 3J0POBbSl JIOAECH U OKPYXKAKOLIEU CPEIBI.
HeobxoaumMo npuMeHsTh BCE BO3MOXKHBIE MEPBI AJI1 HEJOMyLIEHUsT HeOe30acHo-
ro oOpalleHus ¢ 0OTX0/AaMH, JOOUBATHCS UX YTUIM3ALUU U PErIaAMEHTUPOBAHHOTO
3aXOPOHEHUS.

Bce cTpanbl 10KHBI IEPEXOIMTh Ha PallMOHAIbHBIE MOJIEIN OTPEOICHUS U
npousBojicTBa. COBpEeMEHHOE OOIIECTBO MOTEPSIIO TPaHb MEXTy HEOOXOIUMBIM U
HEHYXHBIM.

B noxymeHnTe momguepkuBaeTcsi posib 00pa30OBaHUS B PEIICHUH MEPEUYHCIICH-
HbIX TpobsieM. MAHODB sBisieTcst accouupoBaHHBIM WIEHOM DKOHOMHYECKOTO U
Counanbaoro Coera (OKOCOC) Opranuzanuun O0benuuennsix Hamuit. 9KO-
COC sBisgeTcs IIIaBHBIM OPraHOM IO PEIIEHUIO JKOJOTMYECKUX, COUUAIBHBIX U
SKOHOMUYECKUX MPOOJIEM.

Bonpocel, paccmarpuBaeMmbie Ha koHrpecce ELPIT, mosiHOCTBIO COOTBET-
ctBytoT uaesm OOH, copepxamumcs B noknane «byayiiee, KOTOporo Msl Xo-
tum». [lpennaraio no pesynbraram koHepenuun ELPIT- 2015 u npenpiaynimx
aet noaroroButh uHMopManuw-oTdet a1 IKOCOC c¢ nenbio nHGOpMUPOBAHUS
Hay4YHOU oOmecTBeHHOCTH Mupa o AesteabHocTd ELPIT u ee opranuzaropa npod.
BacunwseBa A.B. ConeiictBoBath nepenaue nHpopmaruu aapecaty moxert [1IBeit-
napckoe otnenenne MAHOB (pyk. KynunoB Bragumup Bragumuposuy): e- mail:
ecoinvestS7@gmail.com, Ten: +79161735614.
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TWENTY FIVE YEAR JUBILEE OF TEACHING OF STUDENTS OF
ECOLOGICAL SPECIALITY IN SAMARA STATE TECHNICAL UNI-
VERSITY

D.E. Bykov, A.V. Vasilyev, V.D. Izmaylov
Samara State Technical University, Samara, Russia

JBAJTUATUOSATUJIETHAN FOBUJIEM OBYUEHUA CTYJAEHTOB IO
IKOJIOT'HYECKOMY HAIIPABJIEHUIO B CAMAPCKOM I'OCY IAP-
CTBEHHOM TEXHUYECKOM YHUBEPCUTETE

JI.E. beixoB, A.B. Bacunbes, B.J1. 3maiinos
Camapckuil rocy1apcTBEHHBII TEXHUYECKHUI yHUBEepcuTeT, T. Camapa, Poccus

Camapckuii rocynapcTBeHHbI Texuuyeckuil yuupepcutet (CamI'TY) - ogun
UX KpymHeWIuX u crapedmux By30B [10BOMKBS, nMeronuii 60ratyo UCTOPUIO U
cnoxupmuecs tpaguunn. CamrTV co3nan B 1914 rogy n He1aBHO OTMETHII CBOM
croineTHuil roounei. CamI'TY — onuH U3 Beaymux TeXHUYECKHX By30B Poccuw,
BBITTOJIHSIOIINKM HAy4YHBIE WCCIECAOBAHUS B PAMKax NPUOPUTETHBIX HANpPaBICHUU
Pa3BUTHS HAYKU U TEXHUKH, a TAKXKE KPUTHUUECKUX TexHonoru PD. YHusepcurer
ABJIsIeTCST 0A30BOM MIIOMIAIKOM ISl KOHCTPYKTUBHOIO B3aUMOJEHCTBUS HAy4YHOU
LIKOJIbI ¥ POMBIIIUIEHHOCTH PETHOHA U CTPaHbl. [ JTaBHBIM MPUHLIMIIOM YHUBEPCH-
TeTa SBJIAETCS €AUMHCTBO OOYUYEHUs, HAYYHBIX MCCIIECIOBAHUI U MHXEHEPHBIX pa3-
paboToK.

Ceronus B CamI'TY pabGoraror 164 noktopa Hayk, mpodeccopa, W3 HHX
130 — mraTHbIe COTpyAHUKH M Oonee 590 KaHIUIATOB HAyK, JOIICHTOB, M3 HUX
517 — mTaTHble COTPYIHUKH YHUBEpCUTETa. Bech KOJUIEKTHMB BKIIOYAET B CEOs
ceoimie 2400 yenmoBek, BTOM 4mcie 862  cOTpyaHHKa IPodhecCoOpPCKo-
MperoIaBaTesbckoro Kopmyca, 6omnee 1700 HaydHO-TIEaTOTHYECKUX paOOTHUKOB
U CIICIIMATUCTOB C BBICIIMM O0Opa3zoBaHuEM 0Oe€3 y4deHOW cTeneHH. UHCIEeHHOCTh
ctyeHToB Oonee 16000 yenoBek. OTHUM U3 IPUOPUTETHBIX HAIIPABIECHUN pa3BU-
THSI By3a SIBISIETCS MEXKIyHAapOJHOE COTPYAHUYECTBO. B mepByro ouepeab OHO
HaIpaBJ€HO Ha MOBBIIICHHE KauyecTBa OOpa30BaHUs U €0 COOTBETCTBHUS MEXKIY-
HapOJHBIM CTaHAAPTAM.

YHuBepcuTeT  pacmojlaraeT  pa3BUTOM  00pa3oBaTeIbHOM,  HAyYHOU
U COLIMAJIbHOM MH(pacTpyKTypoil. B onmeparuBHOM ympaBiIeHUM YHUBEpPCUTETA
HaxonsATca 10 yueOHBIX KOPIYyCOB, HAyYHO-TEXHUYECKass OMOIMOTEKa, OTIACIbHbIC
y4eOHO-ITPOU3BOJICTBEHHbIE IIEHTPhI, HAYYHO-IIPOU3BOJCTBEHHbIE U ONBITHBIE Oa-
3bl, OOIIEKUTHUS, CIIOPTKOMIUIEKC, MOJIOJCKHBIA KYJIbTYPHBIA IEHTP, TYPUCTHYC-
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ckasi Oasza B paiioHe JKuryneBckoro 3amoBeqHuKa, 0a3za oTabixa «lloauTexHUK»
Ha 300 MecT ¥ TOCTUHULIA.

Hedrerexnonornueckuii pakynprer Caml'TVY siBnsieTcs onHUM U3 Hauboliee
M3BECTHBIX, MPECTUKHBIX U MOMYJISPHBIX Cpelu aObUTypueHTOB. Ero 3akoHuuiIu
TaKU€ BBINIYCKHUKU, Kak Bukrop YUepHomeipaus, Pom Bsxupes.

Kadenpa «Xumuyeckas TEXHOJIOTHS M MPOMBIIIJICHHAS JKOJIOTHUS», HbIHE
BXOJIAIAsA B CTPYKTYPY HEPTETEXHOIOIrHYECKOTo (akysbTeTa, Obliia cOo3/]aHa eIlle
B 1939 rony. Kadenpoii 3aBeoBaiu u BHECIH OOJBIION BKJIA] B €€ CTAHOBJICHUE
u paszputue npodeccopa JlementoeB I'.K., Curos C.A. u Cadponos B.C.

CBoé HbIHemHee Ha3BaHue Kadeapa momyumiaa B 1990 r., korma Havanach
IIOJITOTOBKA MHKEHEPOB—3KOJIOTOB.

B 1992 r. xadeapy BosrnaBun gouent M3amaiinos B./l., mon pykoBoacTBoM
KOTOPOTIO IMOJy4Yuia Pa3BUTHE 3KOJOTMYECKAsl MOATOTOBKA CTYAEHTOB, OPTaHHU30-
BaHa CHUCTEM 3a0YHOTO OOyUYEHUS CHEIHAIMCTOB-IKOJIOroB. B Teuenne Bochmu JieT
OH TMPOJIOJDKAJT HAYYHO-METOINYECKOe HarpasieHue padboTel kadeapsl. C 1995 r.
OHa sBJIAETCS 0A30BOM MO HKOJOTMYECKON MOATrOTOBKE CTyAEHTOB (CamapcKoro
roCyJapCTBEHHOTO TEXHUYECKOT0o yYHUBepcuTera. OpraHu3oBaHa CUCTEMAa 3a04YHO-
ro oOy4eHHs CIEeLHUATMCTOB-3KOJIOrOB. BBITyCK MH)XXEHEPOB CO BTOPbIM Mpodec-
CHOHAJIbHBIM 00pa3oBaHMEM C MpucBoeHueM kBanudukanuu «lIpenogaBarenn
XUMUHU U 3KOJIOTUW» AAJl MIPETIOJABATENEH, KOTOPhIE B HACTOSIIIEE BPEMS SIBISIOTCS
KaHJIMJJaTaM1 HayK U YCIEIIHO padoTaloT Ha Kadenpe.

C 2001 mo 2014 rr. xadenpoii 3aBenoBan npodeccop beikos [I.E., moa pyko-
BOJICTBOM KOTOPOrO TMOJIYYMJIO 3HAYUTEIbHOE Pa3BUTHE HAYYHOE HAIpaBJICHUE
kadeapel. Co3laHbl HAYYHO-aHATUTHYECKUHN HEHTP MO MPOMBIIIUICHHON YKOJIOTUH,
acrupaHTypa Mo MOATOTOBKE JOKTOPOB M KaHAMAATOB HAayK MO 3KOJIOTHYECKUM
cneruansHOCTAM. B 2006 1. brikoB /I.E. Ha3HaueH aexaHoM He(TETEXHOIOTHYE-
ckoro (akynbTera. Kadeapa Bouuia B coctaB kadenp storo ¢akynbTrera, Mpoaos-
*asl yueOHO-METOUYECKYIO U HAYUYHYIO pa0dOTy MO CIOKUBILIEMYCS HAIIPABJICHUIO.
B 2009 r. Imutpuii EBrenbeBuu beikoB 0b11 n30pan pexropom CamI' TV, a B 2014
roJly BHOBb IIEpen30paH Ha JOJKHOCTh PEKTOPA.

C asrycra 2014 r. xadeapoii 3aBenyet npodeccop Bacuiber A.B. 3a sto
BpeMsi Ipu Kadeape cosznana 0azoBasi kadenpa yTUIM3aMU U PELUKIUHTA OTXO-
noB coBMecTHO ¢ I'pynmnoit Kommnanuii "9xoBo3", koTopyto BO3rjiaBuil UCHOJHU-
TeIbHBIN qupekTop «IkoBozay Jlenuc BonkoB, OTKpeITO 00ydyeHHE TTO MarucTep-
CKOM mporpamme « MOHUTOPUHI TEPPUTOPUM C BBICOKOM aHTPOIOT€HHOM HArpys-
Koi» Hampasienus "TexHocdepHas Oe30macHOCTh", OpraHM30BaHA BBIMLIIATA
MMEHHBIX CTHUNEHAUN CTYAEHTaM OT Ipynmbl KoMaHuil «9koBo3». CoBMeCTHO ¢
®onnom um. B.U. Bepnanckoro B centsope 2014 r. npoeaeHs! JlHu sKogoruye-
CKOTro npocsenieHus. Pa3zpuBaeTcsi HayqHO-HCCIeA0BaTeNbCcKasi padoTa co CTyIeH-
Tamu. B TOM umncie no pesynpraram BcepoccuiiCKONW 3KOJIOTHYECKONW OJIMMITUA b
B CapatoBe B siuBape 2015 r. cryaentku 4 Kypca HePTETEXHOJIOTHYECKOTo (a-
kyJibreTa CBernana Konemackuna, Bapapa KouerkoBa, Onbsra KpacHoBa cranu
npusepamu. [lepBokypcHuna Exkarepuna YepuseBckas B centsiope 2014 r. crana
JaypeaTtoM oJuMmIuazpl B pamkax J(Hen skonormuyeckoro mpocsemieHus Ponua
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uM. Bepnanackoro u 3ansina Il mecto B onumnuazne «Oxoapyaut». Kadenpa aktus-
HO Y4YacTBYET B OOLIECTBEHHbIX akuusax. Tak, 25 anpens 2015 r. cTyneHTHI U co-
TPYAHUKHU Kadeapbl NPUHSIIM aKTUBHOE Y4YacTHUE Cpazy B JIByX CyOOOTHHUKAX IO
nocajzke Jieca, cocrosBmmxcs B Camape u Tonbsattu. B r. Camapa B npenasepun
TOP>KECTBEHHOr0 OTKpbITUs TpuymbansHoil apku B r.Camapa Ha Asiee TpyAOBOU
CnaBbl cocrosyiach nocajka JaepeBbeB. OpraHu3atopoM BBICTYIIWJIA ACCOLMALUS
Camapckoii oonactu «O0palnieHue ¢ 0TX0JaMu», B KOTOPYIO Terepb BXOIUT U T0-
mutex. Teneppb 15 yepHOMIOAHBIX PSIOMH OYIyT yKpamarth «padounit» yroiok Ca-
Mapbl. A B TosbsiTTH MecTHOE otaenienue naptuu "Enunas Poccusa" coBMecTHO ¢
TONBATTUHCKUM JIECHUYECTBOM B paMKax (eaepaiabHOro mpoekTa "Jkosorus Poc-
cun" B paiione canaropus "JlecHoe" ObliIa IIpOBEICHA MTOCAKA CAXKCHIICB JCPEBb-
eB. YYAaCTHHUKM aKIUM BBICAAUIN 25,4 THICAYM Ca)KCHIIEB COCHBI M siceHs. HoBbIM
nec mosBuTcs Omaromaps yewnusm 500 noOGpoBombiieB. B mocaake ydactBoBaiu
JBAJIATh CTYICHTOB Kadeapsl "XuMudecKkass TEXHOJIOTHUS U MPOMBIIUICHHAS KO-
jorus" BO TNaBe ¢ 3aBeAyromuM kadeapoit Anapeem BacuibeBsiM. MopocuBimii
JIOKJIMK HE CTaJl IPErpajioun, a JIUIIb 3acTaBuiI paboTaTh eié 60jiee SIHEPTrUuYHO.

®doto 1. 3aBkadenpoit A.B. BacwibeB u cTyaeHThl Kadeapbl Ha CyOOOTHHKE
IO MOCAJIKE IEPEBHEB

Crneuuduka kapeapbl B TOM, YTO OHA SIBJIIETCS HE TOJIBKO BBITYCKAIOUIEH, HO
OJTHOBPEMEHHO M €CTECTBEHHOHAYYHOMW, W oOIenHkeHepHoil. Ee nmpemogaBarenu
BEIyT B YHUBEPCUTETE €CTECTBEHHOHAYUYHYIO JUCHUUILUIMHY "DKOJOTHs", a TaKkKe
Ha psane (axkynpreToB obmienpodeccruonanbubie qucuIuInHbL: "TIporeccsr u ar-
naparbl XUuMU4eckoit Texnosnorun", "O01as xumMmudeckas TeXHoJIoTus" u Ap.

Kadenpa pacmonaraer momrHo# coOCTBEHHOM 1abopaTopHOI 0a30H, a TaKxKe
BBICOKOKBAJIM(DUIIUPOBAHHBIM  MPO(PECCOPCKO-TIPETOAABATEIILCKIM ~ COCTaBOM:
6 TOKTOpOB HayK, 12 kaHaUAATOB HAayK. B HacTosIee Bpems Ha Kadeape peannsy-
€TCS LIEJIBIA PsIT HAYYHBIX HaIpaBJICHUA: pa3paboTka HayYHBIX OCHOB TEXHOJIOTHI
8



oOpallleHHsI C OTXOJAMH U PeCcypcocOepeKeHHs, IKOJIOTMYECKUHA MOHUTOPHUHT,
BUOpoakycTuka W Jp. HexoTopele U3 pe3ynbTaToB Hay4yHORl paOoOThl Kadeapsl
npejacTaBiieHbl B myOnukanusx [1-11].

B Hacrosimiee  Bpemss  kadeapa  HOpoOBOAUT  OOy4Y€HUE  CTYJIECHTOB
1O CJEAYIOIINM HalpaBJICHUSIM MOJATOTOBKHU:

- 18.03.02 «DHepro- u pecypcocbOeperaromme Mporecchl B XUMUUECKON TeX-
HOJIOTHH, HEPTEXUMHH U OMOTEXHOJOTUU» Mo npodumio «OxpaHa OKpyKarolen
Cpellbl U palMOHAIbHOE HCIOJIb30BAaHUE MPUPOJHBIX pecypcoB». Cpok oOyue-
Husi — 4 roga. KBanudukaiius BeIlyCKHUKA - OaKantaBp.

- 18.04.02 «Dnepro- u pecypcocOeperaromnme mporecchl B XUMHUIECKON TeX-
HOJIOTUH, He(hTeXUMHUH U OMOTEXHOJIOTUNY, MarucTepckas nporpamMmma «lIpomsiii-
JIEHHAs 9KOJIOTUs M pallMOHAIBHOE HCIIOIb30BaHUE MPUPOIHBIX pecypcoB». Cpok
oOyuenust — 2 roga. KBanuduxaius BeITyCKHUKA — MarucTp.

- 20.04.01 «Texnocdepnas 6e30mMacHOCTB», MarucTepckas nporpamma «Mo-
HUTOPUHT TEPPUTOPHIA C BBICOKOW aHTPOMOIE€HHON Harpy3koi» Cpok oO0ydeHuss —
2 rona. KBanudukanus BbIllyCKHUKAa — MarucTp.

Kadenpa ocyuiecTisieT moaroToBKy KaJapoB BbICUIEH KBanu(pUKaMu — ac-
MUPaHTOB 10 CIELHAIBHOCTSAM «IKONOTUs» u «I"eosKosorus».
Jlnst BBIMIONIHEHUST YYEOHBIX M HayYHO-HMCCIEAOBATENbCKUX paboT CTyJeHTaMu
¥ acnupaHTamMu kadeapa pacroliaraeT CrHelHaIu3UpPOBAHHBIMU J1a00paTOPUSIMU
C COBPEMEHHBIM 000PY/IOBAHUEM U YCTAHOBKAMHU.

B noaroroBke cTyaeHTOB Kadenpa COTpyIHHYAET C PSIOM MPOMBIIIIEHHBIX
OPEeINpUITUI U OpraHu3aliil, KOTOpbIe SBJSAIOTCA 0a3aMU HPAaKTHUK U MECTaMU
ux OyJyliero TpyAOyCTPOMCTBA: MPOEKTHbIE M HAy4YHO-HCCIEAO0BATEIbCKUE WH-
ctuTyThl ['unpoBoctokHedTh, Camapanedrexummnpoext, ['asHUUIIpoekT, Bomiro-
sHepromnpoM, Ympanienue Poctexnanzopa mo Camapckoi obiact, YnpaBieHue
Pocnpuponnanzopa o Camapckou obmacTH, KyiiobieBckuit
u HoBokyiiObiieBckuii HedTenepepadaTeiBatomue 3aBoabl, AO "KyiObimeBA-
301", HI'AY by3ynyknedts, CeprueBckuedts, Ilepomaitnedts, HIIO «Camap-
ckue HedrerazoBeie TexHosorun», OAO «Camapa HUIIMHedTr», OO0 «HIIO
Okobe3onacHocthy, OAO «bantuka», 3AO «lllokonannas ¢adpuka «Poccusy,
MuHUCTEPCTBO 3KOJIOTHMH U MPUPOAHBIX pecypcoB Camapckoil o0iacTu, aJMUHU-
cTpanusix paitonoB Camapckoit o01acTH.

CnaBHas TpaauIMs OATOTOBKHU 3KOJIOTOB Ha Kadeape MpoaoKaeTcs.
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Abstract

Present and future challenges introduced by all of the European Environmental Directives
dealing with energy consumption [1, 2] include enhancements in the efficiency of energy using
systems and products, along with a general reduction in fossil fuel consumption and an increase
in the use of "green" (renewable) energy sources.

A significant increase in energy efficiency may be easily accomplished through the use of
heat pump systems, which allow to reach high performances and for which the portion of renew-
able energy may be fairly computed.

Anyway, although the heat pump system is a trivial application of the II principle of ther-
modynamics, typical plants using currently available commercial products do not respond to the
best standards in energy efficiency yet, mainly as a consequence of the unoptimized design of
the system layout. This situation occurs for example in cases where cooling is needed at the same
time as hot water production, for sanitary use or else.

We show some techniques in conditioning plant design that may ensure a smarter use of
heating pump systems simply by means of a different architecture of such plants.

INTRODUCTION

It is well known that, according to the II principle, the thermodynamic cycle
that allows a heat pump to work is based on the presence of two sources at differ-
ent temperatures and on a device (e.g. a compressor) that provides added power to
the refrigerant gas (Figure 1).

11



V Condenser
3 ‘%k 2

Lamination /\/

valve
Compressor

b
4 1

Ly

Qe Evaporator

Figure 1. Thermodynamic cycle of the heat pump

Following notation stated in Figure 1, the energy balance gives for each cy-
cle:

Qcondenser = QEvaporator + LCompressor

Since the birth of heat pump systems many efforts have been carried out in
order to improve the Coefficient Of Performance (henceforth COP), which is
bonded to the Carnot boundary condition [3]:

COP — QCondenser,max _ TH

- LCompressor - T H T C
where the subscripts H and C refer to the hot and cold source temperatures re-
spectively.

Although this constraint represents the "final" limit of such technology, other
difficulties arise every time there is the need to provide hot and cold water at the
same time. For typical commercial devices this implies to reverse the cycle, so that
the evaporator becomes the condenser and vice versa; a typical functioning scheme
is given in Figure 2.

Hot water
for domestic use

Hot water
for domestic use

Hot water for
building
heating

Cold water
for building
cooling

Figure 2. Functioning scheme of cycle reversal heat pump during winter (left)
and summer (right)
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THEORETICAL ANALYSIS

Firstly we must distinguish heat pump devices in function of the thermal
sources involved: while air-to-air systems typically work with direct gas expan-
sion, and therefore they are strongly dependent on outer air temperature, water-to-
water geothermal pumps have a steadier performance, due to a smaller temperature
fluctuation of the cold source. We usually refer to the second principle perfor-
mance, defined as follows [4]:

7 _COR,,(T,,T) _ Ty
" COP T, T,

max

. (1)

which must be evaluated for each outer temperature by linear interpolation in
the proper temperature operation range of the heat pump. In this case it is usual to
refer to the mean Seasonal Coefficient of Performance (sCOP), according to tech-
nical standards [4, 5].

Heretofore no difficulties have been encountered, because we are discussing
about the performance of the thermodynamic engine without considering how this
pumping device is set into the plant layout.

Problems may arise when trying to optimize performances in real cases,
where source switching causes energy losses, which are usually hard to be comput-
ed. It should be noted, that one of the serious problems is noise and vibration gen-
eration during operation of energetic machines and plants [6-9]. Therefore it is
necessary to decrease negative impact of heat pumps.

CASES OF STUDY
Reverse Hydraulic Technology

According to the above, the best operating mode for heat pumps is to avoid
thermodynamic cycle reversal, so condenser and evaporator must not be switched
and they always work in the same way. Such operating mode will also improve
compressor efficiency by smoothing the working process and reducing the number
of its starts and stops. A simple way to implement such a device is to introduce a
reversal of the hydraulic fluxes between the two sources (cold and hot), which can
be accomplished by a very simple device made up of four three-way valves moved
by servomotors. Such a layout can be assembled in a separate module and placed
outside of the heat pump body. A typical scheme is given in Figure 3. An idea of
the typical module layout for small size plants (8-16 kW in heating/cooling supply)
1s given in Figure 4.

Since the hot source is never switched during the entire pump activity, a se-
lector (diverter valve) can be installed downstream the docking to the hot side in
order to divert the medium from the pump and produce sanitary water before it is
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used for heat supply (during winter) or it is wasted to geothermal probes (during
summer). By placing a second diverter valve in cascade with the first it is possible
to convey hot medium to heat swimming pools, which is particularly advantageous
during summer.

XLt X2 XL1: HEATING OR COOLING MEDIUM
: SUPPLY TO THE PLANT
I XL2: HEATING OR COOLING MEDIUM
! RETURN FROM THE PLANT

XL16: DOCKING IN (BRINE FROM HEAT
PUMP/COLD SIDE)

XL17: DOCKING OUT (BRINE TO HEAT
PUMP/COLD SIDE)

XL8: DOCKING IN (HOT MEDIUM FROM
HEAT PUMP/HOT SIDE)

XL9: DOCKING OUT (HOT MEDIUM TO

: THE HEAT PUMP/HOT SIDE)
; . R R XL6: BRINE IN (FROM GEOTHERMAL
\ PROBES)

: XL7: BRINE OUT (TO GEOTHERMAL
|

| PROBES)

XKL16 XL17  XL7 XLE ¥Le X8

——— — — O HE

Al |
Y

|

|

|

|

|

Figure 3. Scheme of the reversal module (courtesy of DOMUSGAIA
(http://www.domusgaia.com))

XL1 XL2
QN13 Reversing valve 1, active cooling
QN14 Reversing valve 2, passive cooling
QN15 Reversing valve 3, active cooling
QN16 Reversing valve 4, passive cooling
-QN15
- XL1  Heating medium supply
=] XL2 Heating medium return
@ XL6  Brinein
3 XL7  Brine out
XL8  Docking in (HM from heat pump)
) XL9  Docking out (HM to heat pump)
XL16 \ XL16 Docking in (Brine from heat pump)

XL17 Docking out (Brine to heat pump)

Cxu17 )Cxz H)Cxee )C x9 )( x8 )

Figure 4. 3D view of typical flux-reversal module (courtesy of NIBE
(http://www.nibe.eu))
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In order to increase system inertia, the generator can be combined with two
different tanks to stock hot water for sanitary use and hot/cold supply for the plant
respectively. A layout example of a conditioning plant equipped with the hydraulic
fluxes reversal module is given in Figure 5.

7 MECHANICAL
ce3 WENTILATION SYSTEM

o4 4
ety
Ty T GEOTHERMAL HOT WATER TANK, 11,300 _FOR
& :'1; e HEAT PUMP BOILER FOR HOT/COLD SUPPLY
LXLT "

o] [ e

GEOTHERWAL PROBES

Figure 5. Example of a plant layout with reversal flux module
4-Pipe System

Another interesting application of a smarter conditioning plant design can be
shown in the case of mechanical ventilation for humidity control in very crowded
enclosed spaces, like restaurants, theatres, cinemas etc., namely for each situation
in which the latent-to-sensible heat ratio is high.

As immediately appreciable from a first glance at the psychrometric chart,
appropriate air treatment in such situations involves dehumidifying by cooling the
air mass up to dew point temperature, followed by air post-heating to a “comforta-
ble” temperature before the inlet in the crowded environment. Hot water to supply
the post-heating coil is therefore needed, even in summer time.

A simple solution to simultaneously produce both thermal vectors, hot and
cold, is again represented by the use of one or more devices in cascade to get cold
and hot water from the two opposite sides of the heat pump. Energy conveyed by
hot and cold mediums may be stored in inertial tanks for future utilization while
only the exceeding quota is yielded to the ground. This model is called "4-pipe sys-
tem" because it exploits two sources simultaneously (with a couple of pipes
to/from each source). Figure 6 shows a simplified scheme for such application.
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Figure 6. Simplified scheme for 4-pipe system

As an example, the above layout may be coupled with well water exchange
from water-bearing strata, giving a COP for temperature sources 10°C/35°C great-
er than 5.5 (which is very good for radiant floor systems).

CONCLUSIONS

Over the last decades heat pump technology has been becoming more and
more familiar when it is applied to conditioning plants for buildings; nevertheless
many efforts are still needed in order to fully exploit the potential of such technol-
ogy.

In this paper the features referred to a good conditioning plant design have
been discussed, showing that great improvements in heat pump efficiency may be
achieved simply by means of a more accurate, smarter plant architecture.

A solution to enhance pump efficiency has been shown, suggesting that the
implementation of a simple device for the mechanic reversal of the hydraulic flux-
es between hot and cold sources may effectively reduce energy losses due to ther-
modynamic cycle inversion and condenser/evaporator switching.

A simple yet highly efficient plant design was then provided in order to show
how heat pumps may be easily optimized for the simultaneous air treatment and
sanitary hot water production through the use of a four-pipe storage system.

Further developments in heat pump techniques include from one hand im-
provements in the mechanical components (compressor, heat exchangers) and on
the other hand a more refined plant control and settings, depending on outer
weather conditions and on the inertial response of the whole building.
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Experience of inventive and innovative activity on the example of major chemi-
cal enterprise JSC «Togliattiazot» is considered. It is shown via many instances
that development and implementation of intellectual property objects allows
providing employment opportunities, solving problems of resources economy
and import substitution, decreasing men-caused impact on environment.

JAIIUTA UHTEJJIEKTYAJBHOU COBCTBEHHOCTHU HA ITIPUMEPE
OAO «TOJBATTHUA3O0T»

C.B.Adanacnen
OAO «Tonpsartuazor», r. TonpsarTu, Poccus

PaccMoTpeH onbIT H300peTaTeNnbCKOl 1 NHHOBALIMOHHOM pabOThl HA MpPHU-
Mepe kpynHoro xumuueckoro npeanpusitusi OAO «Tonpartuazor». Ha mHoro-
YHUCIICHHBIX IPUMEPax MOKa3aHO, YTO pa3paboTKa M BHEJIpPEHUE OOBEKTOB WH-
TEJUIEKTYyaJIbHOM COOCTBEHHOCTH MO3BOJISIET CO3/1aTh HOBbIE paboune MecTa,
pELIUTh IPOOJIEMBI PECYPCOCOEPEKEHHSI U UMIIOPTO3aMEIICHUS, CHU3UTD TEX-
HOT€HHOE BO3/ICHCTBUE HA OKPYKAIOLIYIO IPUPOIHYIO CPELY.

[TocTynarenbHoe pa3zBUTHE JIIOOOT0 TOCYIAPCTBA CETOJIHA HEMBICIUMO 0€3
TECHOW WMHTErpalr ¢ MUPOBBIM COOOIIECTBOM, HMIMPOKOTO0 0OMeHa HH(pOpMa-
el B 00J1aCTH aBTOPCKOTO TpaBa U APYTruX (OpM MHTEIUIEKTYadbHOM COO-
ctBeHHOCTH. HecmoTps Ha 1O, uto Poccus sBisieTcs Bemylien Aep:KaBOW IO
pSy TPUOPUTETHBIX HAMPABICHUM HAYKW M TEXHUKU JJIA HEE KpailHe Ba)KHO
3aMMCTBOBATh HAYKOEMKHE TEXHOJIOTHUHU TEPEIOBBIX CTPaH IS PEIICHUS M-
POKOT0 CIEKTpa Ha3pEBLIUX MPOOIIEM.

O HeoO0XOaUMOCTH MOAOOHOTO 3aMMCTBOBAHMS CBHUJIETEIBCTBYET U TOT
¢dakt, yro OoraTeHMIIMii Hay4yHbIA MOTEHLMAN B JIMIE aKaJeMUYECKOW HAYKH
roCyJJapCTBO HE B COCTOSIHUM MCIIOJIb30BaTh ISl TEXHUYECKOTO MEPEBOOPYHKE-
HUs. MHOTHUX OTPACJIEW MpOMBINUIEHHOCTH [1,2].
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CeronHst Ha OOJBIIMHCTBE OTEYECTBEHHBIX MPEANPUITHI SKCILUTyaTUPYET-
Csl MOPaJIbHO U (PU3MUECKH ycTapeBlee 000pyA0BaHUE, SKCITyaTalus KOTOPO-
IO COIpSIKEHA C OMACHOCTBIO TEXHOTEHHBIX KaracTpod. Ocnabienue no3uuui
OTpacieBO HAYKH MPUBEJIO K TOMY, YTO OT€YECTBEHHbIE OPraHU3alUy Ha PhIH-
K€ HAYKOEMKHX TE€XHOJIOTMI MOCTENEHHO BBITECHSIOTCS 3aMaJHBIMU KOHKYPEH-
TaMH.

JlaHHBIH Ba)XHBIA BOINPOC MPAKTUUECKH HE 3aTParuBaceTCs IPaBHUTEIIb-
CTBOM, OJIHAKO HEMOJIrOTOBJICHHOCTh K 3TOMY aKTy B cdepe 3alluThl MPOMBIIII-
JICHHBIX OOBEKTOB HMHTEIUICKTYyaJIbHOM COOCTBEHHOCTH TPO3UT OTPOMHBIMHU
PKOHOMHYCCKUMH IMOTEPSMH JIJIT MHOTHX MPOMBIIUICHHBIX MPEINPUITHHA, CO-
3/1a€T peajibHyI0 YIrpo3y HaIlMOHAJIBLHON O€301MaCHOCTH CTPAHBI.

B uem npuuuHbI CTOIL MpaYHBIX MPOTrHO30B? [lepeunciuM OCHOBHBIE.

IlepBoe. Poccust He BomuIa B Ka4eCTBE PaBHONPABHOTO 4jieHa B EBpoco-
103. [1o ykazaHHOW NpUYMHE HAIIU MATEHThI HE 00JIaJJal0T TAKOW K€ CUJION, KaK
NATEHThI Ha N300pETEHMS BEAYILIUX €BPOIEUCKUX CTPaH.

Bropoe. Huzkas kyiabTypa OTE€YECTBEHHBIX CIELUAIUCTOB B 00JIaCTH Ma-
TEHTHOT'O 3aKOHOJATENbCTBA.

Tperbe. HecoBepieHCTBO CyIIECTBYIOIIEH HOPMATUBHOM 0a3bl MO OLEH-
K€ IIPOMBIIIJIEHHBIX 0OBEKTOB MHTEIJIEKTYyaJIbHOM COOCTBEHHOCTH U €€ BOBJIE-
YCHUI0 B BHJIE HEMATEPHAJIBHBIX AKTHBOB B XO3SMCTBEHHYIO JEATEIBHOCTH
MPEATPUATHHA.

[To yka3zaHHBIM TpUYMHAM, 3alIdTa OOBEKTOB HMHTEILICKTYyaJIBHOW COO-
CTBEHHOCTH JIOJI’KHA PAacCMaTpUBATHCS B KAUe€CTBE OJHOIO M3 MPUOPUTETHBIX
HanpaBiaeHuii. Ha 3To xe Hanenena u nestenbHOCTh OAO «ToapsaTTHazoT,
KaK JIMHAMWYHO Pa3BUBAIOIIETOCS MPOMBIIICHHOTO MPEAIPHUSATHS.

[To o6bemy natenToBanust OAO «ToNBATTUA30TY 3aHUMAET JIUIUPYIOIIEE
MOJIOXKEHUE HE TOJIBKO CPer MPOMBINUIEHHBIX Npeanpusatuii Camapckoi oba-
CTH, HO W BBICIIUX y4eOHBIX 3aBefeHuil. He ciydaiiHo, 4To ABa cremuanucTa
npeanpuaTus ObUIM MPU3HAHBI JIYUIIMMUA H300peTaTessiMu 00JacTu U 00J1acT-
HbIM CoBeroM BOUP Ha HUX BBIJAHO NPEACTABICHUE HA 3BAHUE «3ACITY>KEH-
HbI n300petaTens Poccuiickoit denepanumy.

3ammTa Hay4HO-TEXHUYECKHUX Pa3pabOTOK B KOPHOPALMK OCYILIECTBIISETCS
B CJIEAYIOIINX HAIIPABJICHMSIX:

Co3oanue npouzeoocmea KapoOamuooghopmanboecuonozo KoHueHmpa-
ma.

YHUKaIBHBIA TEXHOJOTHYECCKHN IIPOIIECC BIEPBBIC pa3paboTaH U BHEAPCH
B OAO «ToapsaTTrazor.

Ha Hero monyyeHo nsATh pOCCHUHCKHUX MaT€HTa HA M300pETEHHUE, a TaKkKe
MATEeHT HAa PEaKTOp OKUCJICHUSI METaHOJIa B JOpMaJIbIACTU/I.
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Ha ceronHsamHuii 1eHb MOCTPOECHO 3 MPOMBIIUIEHHBIX YCTAaHOBKH OOLIEH
MOITHOCTBIO 200 THICAY TOHH B I'OJ M INTAHUPYETCS YETBEPTAsA POU3BOAUTENb-
HOCTBbIO 147 ThICSY TOHH B TOJ B pacyeTe Ha KapOaMuaopopMaiibIeryuIHbIN
koHueHTpat Mapku KOK-85. C ee BBonom OAO «TompsaTTHa30T» NpeBpaTUTCs
B KPYIIHEMIIETO ITPOU3BOINUTEIIS TAaHHOTO IpoayKTa B Poccun.

Peanuzanys yka3aHHOIO MHHOBAaLlMOHHOTO IIPOEKTA ITOCIY’KMJIA MOIIHBIM
CTUMYJIOM JJIs1 3KOHOMHYECKOI'0 ¥ 3KOJIOTHYECKOr0 0310POBJICHUS HA I€CATKaX
npeanpusaTuii aepeBoodpadotku Poccuiickoit denepanuu. KonnuecTBo BhICO-
KOTOKCHYHBIX (OpMasbIETHACOAECpKAIUX CTOKOB B CTpPAaHE, YTUIM3UPYEMBIX
IIyTEM C)KUTAHHUsl, COKPAILEHO HA COTHU THICAY TOHH.

Opzanuzayus npou3zeo00cmea cMoJivl 0151 6bINYCKA OPEBECHBIX NIIUNL.

Pazpabotku cnennanuctoB OAO «TosbsATTHA30T» 3aIIUILEHB MHOTOYKC-
JICHHBIMH TIATCHTAMH Ha W300peTeHUE, PSI U3 KOTOPHIX BHEIPEH B I[EXE CMOJ
Ha [IlekcHuHCcKOM KOMOMHaTe apeBecHbIX TMUT (Bomorojackas o6macTe), BXO-
naiiem B coctaB 3A0 «Kopnopauus «TonbaTTrazor.

Ceroansi mo 6€30TXOAHON TEXHOJOTMHU BbIpabaThiBaeTCs 0Ko0JI0 S50 ThICSY
TOHH BBICOKOKQYE€CTBEHHOW CMOJIbI, U KOMOWHAT MIPU3HAH OJHUM W3 JyYIIUX B
Poccun pousBoauTenen IMTHON MPOTYKIHH.

JI1s1 pplHKa MHHOBAIIMOHHBIX MPOEKTOB HBIHE MPE/I0KEHBI:

-KJIeeBbie cMoJibl [u1s ipousBojcTa JACII, ABIT u MJI®;

-IIPONMTOYHBIE MEIaMUHO-KapOaMu10(popMalibIeTHIHBIE CMOJIBI ISl BBI-
IyCKa JIJAMUHUPOBAHHOW Oymaru;

-CMOJIBI JUTsl KapOaMu10(popMastbIeTHIHBIX IIEHOTUIACTOR;

-kapbamMu10-(hopMalTbICTHAHBIC KOMITO3UITUN JJISI BBIMTYCKa TETUIOM30JIs-
UOHHBIX CKOPJIYIL.

Pecypcocoepescenue.

Bonbium cobbitieM B )ku3Hu OAO «TonbATTHA30T» U XMMUYECKOU OTpaciu
Poccuu cran myck ABYX METaHOJIbHBIX arperaToB 0OIIed MPOU3BOJUTEIHLHOCTHIO
MUUTHOH TOHH. [IpoekT Obu1 pazpaboran pupmoit Meranon Kazane nmpu akTHBHOM
Y4aCTUH CHEIUAINCTOB U MPOEKTUPOBIIMKOB 3aBoj1a. B Xo/e ero peanuzanuu Obu1
3QJI0KEH PAJl OPUTMHAJIBHBIX TEXHUYECKHUX pelleHui. B yacTHOCTH, BIIEpBBIE B
MHUPOBOM MPAKTHKE pa3pabOTaH M IKCILTyaTHPYETCS TOPU3OHTAIBHBIM PEAKTOP
CHMHTE3a METAHOJIa Ha KOTOPBIM 3aBOAY BblIaH mareHT Poccuiickonn denepauuu,
BHEJPEHA KJIACCUYECKAs YIIIEKUCIOTHAsA KOHBepcus. [Ipu nonydyenun MetaHosia Ha
yCTaHOBKY mopaercsi okoyio 300 ThICSY TH/TOX YTAEKUCIIOTO rasa, 4ro Oyaromnpu-
ATHO CKa3bIBAE€TCS HA BBIPAOOTKE MPOAYKTA.

[To HEKOTOPHIM pealn30BaHHBIM TEXHUYECKUM PEIIEHUSM O(POPMIICHBI 3asB-
KU Ha U300peTeHUS.
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Cocmaewl u ceaszyroujue 015 U320mMO61AeHUs TUMEIHBIX (OpM U cmepIcHell
MEemaniypeuieckozo0 nPou3eo00cmad.

Ha BbINOTHEHHBIE HAYYHO-TEXHUYECKUE pa3pabOTKU MOJIydeHO 4 maTeHTa
Ha uzooperenue Poccuiickoit @enepannu, 1Ba U3 KOTOPHIX MPOLUIA YCIEUIHYIO
anpobanuio B OAO «BonromemMmaiin»y U MCHOJIB30BAIMCH B TEUCHUE HECKOJIb-
KHX JIeT. BriepBbie B MUPOBOI MpakTHUKE ObLT pa3paboTaH U OCYIIECTBICH OpH-
TMHAJIBHBINA CIIOCO0 MOJydeHUs: amtoMoxpoMdocdaTHOTO CBA3YIOIIETO, MOIU-
(GUIIMPOBAHHOTO HA CTAJAMM CHHTE3a METHJIOJIMOYEBHHAMH, UTO MPUIATIO €My
PAJl YHUKAJIbHBIX CBOMCTB IIPU MCMOJIb30BAaHUU B METAJLTYPIrUH.

[Tocne 3aBepiieHUsS PEKOHCTPYKIMHM yYacTKa MPUTOTOBICHUS (HOPMOBOY-
HbIX cmeceir B OAO «Bonronemmarr» OyaeT MpoaoKEeHO TPUMECHEHHUE 3ara-
TEHTOBAHHBIX TEXHUYECKUX PEIICHUI.

H3006pemenus 6 oonacmu KepamuuecKux nPou3s00cma.

Haunnas ¢ 1992 roga B OAO «TonbATTHA30T» B CKATHIE CPOKU 1O UCIIAH-
CKOM TEXHOJIOTMHM OBbUIM CO3/1aHbl YHHUKAJIbHbIE MPOU3BOJICTBA KEPAMUYECKOIO
KUpIMYa U YePENULIbl, OOJIMLIOBOYHOM IJIUTKHU, PPUTTHIL.

C nenpro paciiupeHHs ChIphEBOr0 0OECIEUEHUsl JaHHBIX JIUHUNA U MOBBI-
HIEHUs KadyecTBa NpoayKuuu Oobu nposeaeHsl HUP, no pesynbraraMm KOTOphIX
PocniarenToMm BbIJaHO OOJIee 1eCATH MAaTEeHTOB Ha U300PETEHUS.

Cpenu HUX NATEHTHI Ha:

- KEPAMHUYECKYI0 MAcCy JUIsl U3TOTOBJIEHUS KEPAMUYECKUX IUIUTOK;

- COCTaBbI IPO3PayHbIX, MATOBBIX U OKPALLIECHHBIX IJ1a3ypeu;

-100aBKy 1Jisi OETOHHOU CMECH;

- IOIABUTENH CYIb(ATHBIX BHICOJIOB AJIS YEPEIHUIIHL.

Heo0xoaumo OTMETUTh, 4TO NOCIEAHsAA pa3padoTKa SIBUJIACh PE3YJIbTa-
TOM TecHOU koonepauuu co cneuranucraMu OAO «ABToBA3y, 6iaronaps Ko-
TOpOM ObLI HaJIeH crtoco0 nepepabOTKM BHICOKOTOKCHUYHBIX TEPMUYECKUX CO-
JIeW TaHHOTO NPEANPUATHSL.

Hepepaﬁomxa 0omxo0086 RPOMbBIULIIEHHBLX npouseodcme.

3aBeplIeHHBIC ¥ BHEPEHHBIC HAyYHO-TEXHUYECKHE Pa3pabOTKH 3allluIIe-
HBbl MHOTOYHCJICHHBIMU TIATEHTaMU Ha U300pETEHNUE.

Cpenu HUX 3aCITy’)KUBAaIOT BHUMAHMS:

-«CrocoOsI noy4eHus onud»;

«Croco6 nosry4eHus: MacastHO-CMOJISTHOTO JIaKay;

-«CocTaB 1J11 OYMCTKH CTEKOI;

-«['uIpon30sIOHHAs MACTHKAY,;

-«Crioco6 nonmyuyeHus kapoaMua0(hopMalbIETUAHOTO HATOTHUTEIIS;

-«ITonuu3onmanaTHas KOMIIO3UIUS U IPYTHE.
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Bce oHn npeaycmaTpuBarOT NPUMEHEHUE TPOMBIIIJIEHHBIX OTXO0I0B TOJIb-
ATTUHCKUX XuMHueckux npeanpusituii - 3A0 «Kyiiosimesa3zor», OO0 «Tounb-
ATTUKaydyK» 1 OAO «TonsaTTrasor».

Hamu nmosyyeH mareHT, Kacaroluics HEUTpaIu3auyy JIbIMOBBIX I'a30B OT
okcuaoB a3zota. B ciyuae ero peanuzanuu OAO «TonbsTTHA30T» 100BETCS 10-
MOJIHUTEILHOTO CHUKEHUSI BHIOPOCOB OKCUIOB a30Ta B aTMocdepy. TeM caMbim
OyJIieT BHECEH CYLIECTBEHHBIN BKIIAJl B peanu3anuio Kuorckoro gorosopa, mnoj-
nucasHoro Poccuei.

Cepbe3HbIM HayYHBIM JOCTHXKEHHEM MOKHO CUMTaTh pa3pabOTKy HEUTpa-
JaU3aTopa CEpoBOAOPOJA B HEPTAX, B COCTAB KOTOPOM BXOAUT OTPAaOOTaHHBIN
MeTuian3TaHonamMud. OHa npr3HaHa NEPCIEKTUBHOM U €10 3aMHTEPECOBAIUCH
cneruanuctel Hanonenpa npu ry6epaarope Camapckoi 06acTu.

PaboTsl B 0051acTH OXpaHbl OKpPYKarOUIEH Cpellbl pacCMaTPUBAIOTCS B Ka-
YeCTBE MPUOPUTETHBIX U OyAYyT MPOJOKEHBI B HBIHEIIHEM roay U B 0003pH-
MOM OyIyTIeM.

Co3o0anue 8blCOK03¢¢eKmu6Hblx OZHEé3aAUUMHNbBIX Ccocmaeos U o0cHe-
YROpHbBIX K/lee6 U Komn03uuuﬁ.

Pa3zpaboTka BbICOKOA((EKTUBHBIX OTHE3AIIMTHBIX COCTAaBOB Ha 0asze no-
CTYITHOI'O OT€YECTBEHHOI'O ChIPbs, KOTOPHIE OTIMYAIOTCS OT UMIIOPTHOM IMpo-
OYKUUW TOHMKEHHOH CTOMMOCTBIO JIOCTaTOYHO AKTyajlbHa BBHJIY BBICOKOM
M0KAPOOIACHOCTU ACHCTBYIOUIUX MPOU3BOCTB..

CoBMecTHO ¢ TOJNBATTUHCKUM BOCHHBIM TEXHHMYECKUM MUHCTUTYTOM IOJIY-
4yeHo 9 maTeHToB Ha U300peTeHus, u3gaHa MoHorpadusa «Teopus u mpakTuka
OTHE3aIIMUTHI IPEBECUHBI U JpeBeCHBIX u3aenuil». Ha Hanbonee r¢dexruBHbIE
KOMIIO3UIMK pa3pabOTaHbl TEXHUYECKHE YCIOBUS U TEXHOJOIMYECKas WH-
CTPYKLUS [OJIy4EHHUs, IPOBOAATCS pabOThI IO MOXKAPHOH cepTU(UKALUU aHTHU-
IIUPEHOB.

B ciydae momyueHus MOJIOKHUTEIBHBIX PE3yJNbTaTOB Oy/leT paccMOTpEH
BOIPOC 00 OpraHu3alyy IPOMBIIIIEHHOTO IPOU3BOCTBA.

JIOCTOMHCTBOM 3alaTEHTOBAHHBIX OIHE3AIUTHBIX COCTABOB SIBIISIETCA TO,
4TO ChIpbe JUIs UX nosryueHus BoipadateiBaeTcst B OAO «TonapaTTrazo.

Ilamenmoeanue co30a8aemoz0 mexHo102u4ecK020 060py006(lﬂll}l.

Kopnopamuss «TonparTazor» pacnoyiaraeT NpeKpacHbIMA KOHCTPYKTO-
paMH, KOTOPbIE YYACTBYIOT B TEXHUUYECKOM MEPEBOOPYKEHUU LIEXOB U YCTAHO-
BOK.

Yeunusamu cnenuanicToB ObUIM pa3paboTaHbl OPUTHHAIBHBIE KOHCTPYK-
AU TUAPOTEXHUUYECKUX COOPYKEHUN IUIsl CTPOAILETOCS MOPTa, HA KOTOPHIE
BBIJIaHBI JIBA POCCUUCKHX IATEHTA HA NOJIE3HYIO MOJIEIIb.

Kpowme 3toro 3anarenroBansl: «BosHOIOMY; «PeakTopbel CMHTE3a METaHO-
na»; «PeakTop okucieHus MeTaHona (GopMaabAeTu»; «YCTPOUCTBO aKKyMy-
JMPOBAHUA XOJOAA»; «YCTPOWCTBO MPEAYNPEXKACHUS MOXKapa B 3aMKHYTOM
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MMPOCTPAHCTBE; «YCTPOUCTBO TOKOChEMay; «PeakTop M0okKWra TOKCHYHBIX Ta-
30B»; «Komonna abcopOrum»; «YCTpOHCTBO BOJOKHOOCAXIeHUs»; «llenore-
HEpaTop» U Jpyrue.

[Tocne ocBOeHME FKOJOTMYECKH YUCTOrO CYNEPTOHKOro 0a3aabTOBOrO BO-
JIOKHA Ha OCHOBE MPHUPOJHOr0 0a3aqbTOBOTO 1IEOHS ObUIO CKOHCTPYHUPOBAHO U
BBEJECHO B AKCIUIYaTAIMIO0 YCTPOMCTBO BOJOKHOOCAXIEHUS, HE UMEIOIIECE aHa-
noroB. Ha naHHYI0 KOHCTPYKIMIO TaK»e nojydeH nareHt PO. ['oroBurcs k na-
TEHTOBAHHUIO TaKME KOHCTPYKTOPCKUE Pa3pabOTKH, KaK (GUILTP IS yJIaBIUBa-
HUS MU U TIMTATENb paciiyiaBa 6a3aibTOBOM MOPOIbI.

[Ipu BBIMOTHEHUN HAYYHO-HCCIIEOBATEIBCKUX PA0OT CHEIUATUCTHI 3aBO-
Jla TECHO COTPYAHHUYAIOT C JPYTUMHU NPEINPUATUIMUA U yUeOHBIMHU 3aBE/ICHNUS-
Mu. Pe3ynbpratoM Takoit coBMecTHON paboThl co crnenuanuctamu 3A0 «Kyii-
OBIIIEBA30T» U YUYEHBIX TOJBSITTUHCKOTO FOCYHUBEPCUTETA CTAJIM MATEHThl HA
u3zoobperenue: «Murudbutop GopmanpaerngHon Koppo3um»; « UHruburop HUT-
paTHOM COJIEBOM KOPPO3UM YIIIEPOAUCTBIX cTaneiy»; «JlobaBka miis OeTOHHOM
CMECHY.

Ha ceroansiiinuii 1eHb 0Ob€KTaMM NATEHTOBaHUS B Kopropauuu «Toiib-
ATTUA30T» CTAIN CIAEAYIOIIHNE MPOU3BOJCTBA U IPEANPHUSATHUSA:

-cmodt 1t OOO «lllexkcHUHCKHI KOMOMHAT IPEBECHBIX TLITUTY;

-hopmoBouHbIX cMeceit B OAO «BonroneMmmarny;

-nuBa nipu Jlocyrosom nientpe OAO «TonbaTTHa30T.

-aMMHuaKa, MeTaHoJsa, KapbamumohopMabIeTHIHOTO KOHIIEHTpaTa, Oa-
3aJIbTOBOTO BOJIOKHA, KEPAMHYECKOTO KUPMHUYA, TIUTKU, YEPEIHUIbl, (PPUTTHI,
orHeynopoB OAO «TonbATTHA30TY.

B Ommxalmuyx 1maHax KOPHOpaluu — TEXHUYECKOE MePEeBOOPYKEHHUE Cy-
HIECTBYIOIIMX 3aBOJIOB M IPOU3BOJCTB, CTPOUTEIBCTBO MPEANPUITHI MO IIIy-
OoKo#i epepaboTKe MeTaHoja B 0oJiee BocTpeboBaHHY0 npoaykiuto. Ilo yka-
3aHHOM TpPUYMHE OXKHUIACTCS yBEIMYeHHE oObeMa MAaTEHTOBAHHUA, IIUPOKOE
OCBOCHHE TaKOW (OpMbl 3aLIUThl MHTEIEKTYaJbHON COOCTBEHHOCTH Kak IO-
Jy4Y€HUE MATEHTOB Ha MPOMBIILIEHHbIE 00pa3lbl. DTOMY MNPEMSITCTBYIOT Clie-
JYIOIUE 00CTOSITENLCTBRA!

-HEeI0CTAaTOYHAas YUCIEHHOCTh CIIEUAIUCTOB, IPUBJICUCHHBIX K N300peTa-
Tenbckoil padore. Ha ceromgnsimauii nens B 3AO «Koprnoparust «TonbsATTH-
a30T» Jullb 22 pabOTHUKA SBIAIOTCS aBTOpPAMU MATEHTOB HA M300pPETEHUS U
M0JIE3HbIE MOJIEIH, a 00111ee YHUCIIO MOJyYEHHBIX TATEHTOB MIPEBBILIAET CTO.

-OTCYTCTBYET peajibHasi MOJJEPkKKA MPOJBUKEHUIO OTECYECTBEHHBIX pa3-
PabOTOK CO CTOPOHBI MECTHBIX U DetepanbHBIX BIaCTEH.

MO>XHO HaJIeATbCS, UTO PEIICHUE MEPEUNUCICHHBIX MPOOJIEM OKaKET MO3U-
TUBHOE BIIMSIHUE HA NU300pETATENbCKYIO paldoTy.
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1. BBEJIEHUE

Camapcko-Tonbsrrurckas arnomeparus (CTA) nMeer 4rCIIEHHOCTh Hacele-
HUg (B 3aBUCUMOCTM OT BapUaHTOB ONpeaelieHus €€ rpanHui]) OoT 2,3 710
2,7 MUJUIMOHOB YEJIOBEK, YTO JIEJaeT €€ M0 ITOMY KPUTEpPHUIO TPEThEW arjiomepa-
uueid B Poccun. Arnomepaiiusi pacroiaraercsi B F0ro-BOCTOYHOM 4acTH €BpOIICii-
ckoil Teppuropun Poccun, B Cpeanem [loBomkbe, B IEHTPAJIbHOW U 3alaJHOM 4Ya-
cTsax Camapckoil oomactu. OCHOBHAs 4acTh arjoOMepalyy BHITAHYJIACh BIoib Ca-
Mapckoi JIyku 1o e€ ieBoOepeXHOM 3aBOJIKCKON CTOPOHE.

B cocraB CTA Bxmouarorcs 9 u3 10 ropoackux okpyros u 9 u3 27 myHu-
LUIAJIbHBIX pailoHOB oOnacTu. Camapcko-ToNbATTUHCKAs arjioMepanusi 3aHUMaeT
oonee 40 % Ttepputopuu obsactu, 37ech npoxuBaeT 80 % HaceneHus, co3gacTcs
90 % npoMbIIUIEHHOW U 00JIe€ TOJIOBUHBI CEJIbCKOXO3SIICTBEHHON MPOAYKIUY.

B CTA MOXHO yCJIIOBHO BBIIEJIUTH CJIEYIOIINE COCTABHBIE YACTH:

- JIBa sigpa armoMepanuu;

- [lepBbIi OSIC HACEJIIEHHBIX TYHKTOB-CITYTHUKOB;

- Bropoli nosic HaceJI€HHbIX IyHKTOB-CITyTHUKOB.

[To reorpaduueckoMy pacrHoOJOXKEHHIO YacTU arjoMepalnuu oOpaszyloT JBe
dbopmbl — mipeoOnamaeT nuHelHas (Baosb peku Bonra), HO BeIIensieTCs W IEH-
Tpuueckas — popmupyemas BOkpyr siaep CTA.

CTA xapakrepusyercsi 00beIMHEHNEM HHTCHCUBHBIMH TIPOU3BOICTBCHHBIMH,
KYJbTYPHO-OBITOBBIMU U PEKPEALIMOHHBIMU CBSI3SIMU, & TAK)XKE B CBA3U C BBHICOKOM
IJIOTHOCTBIO HACEJIEHHUS] U UHPPACTPYKTYpPbl, HU3KUMHU TPAHCIIOPTHBIMU H3JEPK-
KaMU — KaK MOBBIIIICHHBIM WHBECTUIIMOHHBIM M Y€JIOBEUECKHUM MOTECHIIUATIOM, TaK
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U BBICOKMM TEKYIIMM HAay4YHBIM, HHBECTUIIMOHHBIM U KYJIbTYPHBIM Pa3BUTHEM, a
TaKKe BBICOKUM KayeCTBOM CHpOCa.

K arnomepanuu NpUMEHUMBI TUIIMYHBIE KPUTEPUU I OOBEIUHEHUS —
HAJIMYME TPYIAOBOM MUTPALIMU, SKOHOMUYECKOW B3aMMO3aBUCUMOCTH, €UHOU WH-
bpacTpyKTypsl U HHOOPMALMOHHOTO MOJISI.

B nHacTosiiee BpeMsi aKTUBHO M3y4arOTCsl EPCIEKTUBBI PA3BUTHS arjioMepa-
nuu. Pacniopsixenuem IlpaButennctBa Camapckoit o6mactu ot 02.12. 2014 .
Ne923-p co3nan KOHCYIBTATUBHBIN COBET B chepe rpaioCTPOUTENHHOTO MIAHUPO-
BaHUs TeppuTopun CaMapcko-TONBATTHHCKON arjioMeparuu.

[Ipu pa3BuTHU ariiomepari HEOOXOJIMMO YUYUTHIBATh TAKXKE U IKOJIOTHYE-
ckue acnekthl [1, 2]. ABTOpOM IpPOBEAEH aHAIU3 OCHOBHBIX 3KOJIOTMYECKHX ac-
nekToB CTA 1 moaxo/10B K 00ECIIEUSHHIO SKOJIOTMYECKON 0€30MacHOCTH TePPHUTO-
puu arnoMmepanuu. Huxe paccMaTpuBaroTCsi HEKOTOPhIE U3 HUX.

2. Ob6ecneyeHne IKOJOTMIECKON 0€30MACHOCTH NPU TPAHCIOPTHOM CO-
00IIIeHNH

TpancnopTHasi CBSI3b MEX1y OCHOBHBIMU IIEHTPAMH arjioMepaiv ropojiamMmu
Camapa u TonbpsATTH OCYHIECTBIISETCS HA3EMHBIM IIyTEM — YETBIPEXIIOJIOCHOM BbI-
COKOCKOPOCTHOW aBTOTPACCOM, W JKEJIE3HOW JOpPOrou. Bpems B myTH OT LEHTPOB
ATO aBToMOOWJIBHBIM TpaHCIOpTOM cocTtaBisieT 40-70 MuUH., KeJIe3HOJIOPOXK-
HBIM — OKOJIO OJTHOT'O Yaca.

B 1ensix moBBINIEHUS KOJIOTHYECKON 0€30MacCHOCTH PEKOMEHAYETCS Pa3BU-
THE CKOPOCTHOT'O YKEJIE3HOJAOPOKHOTO TPAHCIOPTa U BOAHOrO coodueHus. Heoo-
XOJIUMO CO3JaHUE€ TPAHCIOPTHO-KOHCOIUAUPYIOIUX LEHTpoB. Clenyer y4ecTb
KJIIMMaTU4YECKHE OCOOCHHOCTU COJIEPKAHUS MPOE3KEN 4acTu JOPOr B 3UMHUU Tie-
puona. Pexomennayercs:

- pa3BUTHE BHYTPUTOPOJCKON JOPOKHO-TPAHCHIOPTHOU CETH — PACIIUPEHUE
MarucrTpajueH, CTpOMTEIbCTBO HOBBIX IMyTEH, M peaau3aiiss MHOXKECTBA 3alljIaHH-
POBaHHBIX OOBEKTOB;

- CTPOUTENLCTBO aBTOMaructpaiu «lleHTpanbHas» ¢ aBTOMOOWJIBHBIM MO-
CTOBBIM IIepexoioM yepe3 peky Camapa ¢ BbixooM B Camapckoe 3apeysbe;

- CO3JaHME€ Pa3BUTOM MArUCTPaJIbHOW YIUYHO-IOPOKHOW CETH, YUUTHIBAIO-
HIEH CTPATEruI0 MPOCTPAHCTBEHHOTO PA3BUTHUS TOPOJIOB — CTPOUTENIBCTBO CBSA3Y-
IOIINX MEXKbSICPHBIX TOCEICHUN;

- CTPOUTENTHCTBO aBTOMOOMILHOTO MOCTOBOTO Tepexoia yepe3 pexky Bosra B
paitone Co3panb-OKTAOPHCK;

- pa3BUTHE OOIIECTBEHHOTO MACCAKUPCKOTO TPAHCIIOPTA;

- pa3BUTHE JIOTUCTUYCCKUX TEXHOJIOTHI B OOCITY)XKMBAaHWUU TPY30BBIX M Iac-
CaKUPCKUX MOTOKOB U - (hopMHpOBaHHUE CcTaTyca TOpoAacKoro okpyra Camapa kak
TpaHCHOPTHOM cTonuLbI [[0BOMXKDS;

W3MEHEHHE MpUHIUIA (HOPMUPOBAHUS TPAHCIOPTHOM CHUCTEMBI B CTOPOHY
Pa3BUTHS CETU MAruCTPAJIbHBIX YJHUIlI U CKOPOCTHBIX JIOPOT, BKJIIOYAsl JIBYXYpPOB-
HEBBIC PA3BSI3KU,
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- YMEHBIIEHNE KOJIMYECTBA I'Py30BOr0 TPAHCIIOPTA B MPEAEIax ropoaa;

- pacIIMpEeHHE BO3MOXKHOCTEN ITOCTOSTHHOI'O U BPEMEHHOTO XPAHEHUS JIETKO-
BBIX aBTOMOOMJICH U JIp.

B nacrosimee Bpemss B TonpATTHM B paMKax MyHULIHMNAIBHOTO KOHTPAKTA C
Mapueit OOO "MHCTUTYT XMMHUHM M UHXKEHEPHOU 3KOJOrUH" MPOBOJUT paboTy Ha
temy "lIpenocraBinenue mHpopManuu 00 OTPULATEILHOM BO3AEUCTBUM OTpado-
TaHHBIX BBIXJIOIIHBIX [a30B aBTOTpaHCHoOpTa B I.0. TompsaTTu".

3. CoBeplICHCTBOBAHUE CHCTEMBI YIIPABJICHUS 00PAILCHUA C OTXO0AAMHU
Ha tepputopuu CTA

CoBpeMeHHas TeXHOJOTUYECKasi cxeMa oOpalieHusl ¢ 0TX0JaMu Ha TePPUTO-
puu Camapckoid 00J1aCTH CTPOUTCS Ha OCHOBE CJIEYIOUIUX PUHLHUIIOB.

1. MakcuMalibHOE KCHOJIB30BAaHUE PECYPCHOTO MOTEHUIHAIA OTXO0IO0B. JlaH-
HBIM TMPUHIAT TPENoaracT NUCKIIOYEHUE 3aXOPOHEHHUS OTXOJO0B, 00JIaaroInx
PECYPCHBIM TTOTCHITHAIOM, ITyTEM MTOCTPOSHHUS CHCTEMbI, HAIPaBJICHHON Ha MU3BJIC-
YeHUE MaKCHUMAJIbHOTO KOJUYECTBA BTOPHYHOTO CBHIPhS 3a CYET BHEAPEHUS pa3-
JENBHOTO cOOpa, COBPEMEHHBIX CHUCTEM COPTHPOBKH OTXOJOB, CO3JaHHS IPOU3-
BOJICTB 10 MEPEpabOTKE BTOPCHIPHSI.

2. MuHuUMU3aIMs KOJIMYeCTBa OTXOJI0B, HAMIPABISIEMBIX Ha 3aXOpoHeHue. Pe-
aIM3anys JaHHOTO MPHUHIIMIIA OCYIISCTBIISICTCS C HENbI0 CHU)KCHHSI HETaTUBHOTO
BO3/IEHCTBHSI 0OBEKTOB pa3MEIICHUSI OTXOI0B Ha OKPY>KAIOIIYIO CPEeIy 3a CUET OT-
0opa yTUIbHBIX (PpaKiuii B BUJE BTOPUYHOTO CHIPHA.

3. YkpynHeHue 00beKTOB YTUIN3AUNA OTXO/I0B C IEJIbI0 TTOBBIIIEHUS YKOHO-
MU4YeCKON 3(h(PEKTUBHOCTH WHBECTHIIMI B Pa3BUTHE OTPACIH, CTPOUTEIHCTBA 0O-
Jiee COBEPIICHHBIX IMOJIMTOHOB W MHUHUMHU3AIMKA HETaTHBHOTO BO3JCUCTBHUS Ha
OKPYXKAIOIIyI0 CPeny Ha CTaJUH YTWJIM3AIUU OTXOAOB. JlaHHBIM MPUHITUIT TTOApa-
3yMEBAET CTPOUTEIHCTBO MEKMYHHUITUTIAIBHBIX 00BEKTOB IO TIEpepabOTKe U 00e3-
BPEKUBAHUIO 0TX0/10B. OrpaHMYCHUEM TPU PeaTH3alliN JAaHHOTO MPUHITUTIA SBIIS-
€TCS HEOOXOIUMOCTh OOECIEUYCHUSI ONTUMAJIBHON JIOTMCTHYECKOW JOCTYITHOCTH
O00BEKTOB C IIEJBI0 COXPAHEHUS HAIAC)KHOCTH (YHKIIMOHUPOBAHHUS CHCTEMBI Y/ia-
JICHHUsI OTXOJOB M MHHHMHU3AIMHM PACXOJOB HACEICHHS Ha OIUIATy >KUJIHUIIHBIX
YCIIYT.

4. MakcuManbHOE BOBJICUCHHE YaCTHBIX HHBECTOPOB B CHCTEMY OOpaIleHus C
oTxonamu. BHeIpeHne COBpEMEHHBIX TEXHOJOTHH MEepepadOTKH OTXO0JIOB MOTpe-
OyeT 3HaUUTeIbHBIX UHBECTHUIMI. OCHOBOM Pa3BUTHUS OTPACTHU JOJKHO CTaTh MaK-
CUMaJIbHOE MPUBJICYCHUE YACTHBIX MHBECTUIIMM U obecreueHrne (QyHKIIMOHUPOBA-
HUSL OTPaC/Id 3a CUET PHIHOYHBIX MeXaHu3MOB. C IeNIbI0 CHIDKEHUS HArpy3KH Ha
OFOKETHI Pa3TUYHBIX YPOBHEH Pa3BUTHE CUCTEMBI OOpAIeHUs C OTXOJaMH JTOJIXK-
HO OBITh OCHOBAaHO HAa MAaKCHMAaJbHOM HCIIOJIb30BAHUA MEXaHU3MOB TOCYyAap-
CTBEHHO-YAaCTHOTO mapTHepcTBa. [Ipum 3TOM HWHBECTHUIIMH B pa3BUTHE OOBEKTOB
oOpalieHus C OTX0JIaMH ITPOM3BOICTBA U TTOTPEOJICHHS CO CTOPOHBI OFOPKETOB KaK
Camapckoli 00acTH, TaKk U MYHHUIIMIIATLHBIX OO0pa30BaHUN JOJKHBI OCYIIICCTB-
JAThCS IMOO B KOMMEPUYECKU HEBBITOJHBIE OOBEKTHI cOOpa OTXO0B, JIMOO B 00b-
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€KTbhl, KOTOPbIE MOTYT ObITh B MOCIEAYIOIIEM MEepPe/laHbl MHBECTOPAM Ha KOMMeEp-
YECKHX (B TOM YUCJIE MHBECTUIIMOHHBIX) YCIOBHUSX.

5. IlpumeHeHne KIacTepHOro MOoJIX04a K MOCTPOSHUIO CUCTEMbI OOpaIEHHUS C
OTXOJJaMU U HCTOJIb30BaHUSI BTOPUUHBIX pecypcoB. Kiactep siBisiercss mepcnek-
tuBHOM 11a Camapckoit o0nactu popMoit moAepKKU OU3Heca.

Camapckuil Kiactep BTOPUYHBIX PECYPCOB — YHUKAJIbHBIA B yclioBHUsIX Poc-
cun. OcHOBHas LieNb Kiacrepa - obecrneuenrne 3h(HEKTUBHOTO B3aUMOJICUCTBUS
BCEr0 MHO>KECTBA CIEIMAIIMCTOB, PEIIAIONINX YACTHBIC 3a7a4M B 00J1acTH nepepa-
OO0TKH BTOPUYHBIX pecypcoB. OO1ue 1eu Kiacrepa:

- MexxnacrepHas U BHYTPUKIACTEpHAsI HHTErpalius CyObEKTOB 00OpaIieHus ¢
OTXOJaMHU U BTOPUYHBIMHU PECYPCaMU;

- Pa3BuTHe ppiHKa BTOPUYHBIX PECYPCOB;

- [IpoaBukeHHEe SKOHOMHUKU 3HAaHUM B CUCTEME «BOCHHUTaHHE-OOpa3oBaHUE-
HayKa-MPOU3BOACTBO-NIOTPEOICHUE.

KonkperHble nenu:

- NnunuupoBanue (QpyHAaAMEHTAIbHBIX HCCJIEAOBAaHUN MO CTaAUsIM pacllu-
PEHHOT0 KM3HEHHOT'O IHUKJIa OTXOJ0B U aKTyaJIbHBIM HAMpPaBJICHUSAM pecypcocoe-
peXKEHUS.

- Co3naHue yclOBHM YCKOPEHHOW CepTHU(UKALMH OTXOIOB C M3MEHEHHEM
cTaTyca B LENIH «OTXOJ1—BTOPUYHBIN pecypc—TOBap».

- PazBuTHE NTOTUCTUKH PEUUKIMHIA C MO3TAMHBIM MIEPEXOJAO0M OT TOJKAOIIEH
K TSIHYILIEW MOJIENN JIOTUCTHUKHU.

- OnpeneseHne NTPUOPUTETHOCTH pealn3aliy MPOEKTOB.

- OnTuMu3anysa peruoHaIbHONM HOPMATUBHO-TIPABOBOM 0a3bl /IS MPOJIBHIKE-
HUS K CTPATErM4eCKOM LEeNU «HOJIb OTXOH0BY.

Bwmecte ¢ Tem, onTuMH3aiiys IpoOLECCOB OOpaIlleHHs] C OTXOJAaMU MPOU3BOI-
CTBa W MOTPEOJICHUS HE MOXKET OBITh JOCTATOYHO YCIENTHOW 0€3 MPHUBJICUCHUS K
ATOMY TIPOIECCy (PMHAHCOBBIX, TEXHOJOTUUECKHUX, TEXHUIECKUX M OPTaHU3aIMOH-
HBIX BO3MOXHOCTEN IKOJOTHUECKH OPUEHTUPOBAHHOTO OHU3HEca.

JInst cTUMYJIMpPOBAHMS 3TOTO IpoLEcca, a TAKXKE B LEIAX pealu3alul KOM-
IJIeKca Mep, HaMpaBJICHHBIX HA COBEPIIICHCTBOBAHUE CUCTEMBI OOpAIlEHHS C OTXO-
JTaMU TPOU3BOJICTBA U MOTPEOJICHUS U YBEJIIMYEHUE X MCIOJIb30BAHMS B KaUeCTBE
BTOPUYHBIX MAaTE€pUAJbHBIX PECYpCOB Ha TEppUTOpUM 00JIacTH, pa3zpaboTaHa u
yTBEpKJieHa oOyacTHas 1eneBast nporpamma «CoBeplIIEHCTBOBAHUE CUCTEMbI 00-
palieHusi ¢ OTXOJlaMU TPOU3BOJICTBA M MOTpeOaeHusT u GOpMHUPOBAHUE KiIacTepa
WCIIOJIb30BAaHUSI BTOPUYHBIX pecypcoB Ha Tepputopun Camapckoil obimacTu Ha
2010 — 2012 roaer u Ha nepuox a0 2020 roxa». C 1 suBaps 2013 roma rocynap-
CTBEHHBIM 33aKa3YMKOM IPOTPAMMBbI SIBJIIETCSI MUHUCTEPCTBO SHEPrE€TUKH U KU-
JUIIHO-KOMMYHaJIBHOr0 X03siicTBa Camapckoi 00J1acTu.

B ocHOBy mporpamMsl 3a105K€H KJIACTEPHBIN MOJIXO0J K MOCTPOCHUIO €AUHOU
KOMITJIEKCHOW CHCTEMBI yMpaBlieHUus B chepe oOpameHus ¢ 0TX0AaMHu TIPOU3BOI-
CTBa U MOTPeOJeHUs, B HAUOOJBIIEH CTENEHN COOTBETCTBYIOIIUN MPUOPUTETHHIM
HarpaBJIeHUsIM. Takoil MmoJIxo/ MO3BOJISIET CKOHIIEHTPUPOBATH ISl PEIICHUSI KOM-
TJieKca 3aj1ad B cepe ynpaBlIeHUs OTXOJlaMH HE0OXOouMble (PUHAHCOBBIC, Opra-
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HU3AINOHHBIE, TEXHUYECKUE W HAYYHBIE PECYpPCHI, MPUBJICYHh 3HAYUTEIHLHBIE 00be-
MBI BHEOIO)KETHBIX HHBECTUIIHH [3-6].

Takum 00pazoM, pa3BUTHE KJacTepa BTOPUYHBIX PECYPCOB UMEET OOJBIIOE
3HaueHue B ycinoBusx CTA.

4. Jxkogornyeckoe odpasopanue u Bocnuranue HacejgeHus CTA, moBbI-
HIeHHe IKOJIOTHYECKOH KYJbTYPhl HAaCEeJIeHUs

[IpodeccrnoHanbHBIX 3KOJIOTOB C BBHICHIMM OOpPa30BaHHUEM I10 HAIPaBJICHUIO
"Dxonorus ¥ mpupoaononb3oBanue” B Camapckoil 00JacTH TOTOBSIT JIBa By3a:
Camapckuil TOCyJapCTBEHHbI KOHOMUYECKUI YHUBEPCUTET U BoOJDKCKUN yHU-
BepcuteT uM. TarumeBa. UTo KacaeTcsl MOATOTOBKH CHEIUATUCTOB B 00JACTH UH-
JKEHEPHOM IKOJIOTH, TO, K COXKAJIEHUIO, HAMpaBJIeHUE "3aluTa OKpYKarollen cpe-
JBI" MCUE3JI0 U3 CHCTEMBI BBICIIETO oOpa3oBaHus B Poccuu, u ceifuac SKOJIOTH ¢
TEXHUYECKUM YKJIOHOM BBIIYCKAIOTCA B paMKax TaKUX HaIpaBJICHHUM, Kak «DHEp-
ro- M pecypcocOeperarpiime mpoueccbl B XMMUYECKON TEXHOJIOTMH, HepTeXuMuu
u 6uotexHosoruny, "Texnochepnas 6e3omacHocTh" U Jip. B ToNbATTH UX TOTOBAT
B TI'Y, B Camape — B CaMapCKOM TE€XHMYECKOM U apXUTEKTYyPHO-CTPOUTEILHOM
yHuBepcuteTax. [Ipu 3ToM noaroroBka 6akanaBpoB BEIETCS B paMKax mpoduiiein
(manpumep, npodpmwib «OxpaHa OKpyKaroUlell cpeabl U palMOHAIBHOE HCIIOJIb30-
BaHUE TMPHUPOJIHBIX PECYpPCOB»), & MAruCTPOB — MO MAaruCTEPCKUM IPOrpaMMaM.
Tpetuii ypoBeHb 00yueHuUs B 00JIaCTH BBICIIETO 00pa30BaHMs — aCIIUPaHTypa.

Bormpocsl sxonorun B TOM WM HHOM 00BEME M3y4YaloT U BCE APYTHE CTY/ICH-
ThI, IOJTyYaIOIUE BhICLIEe 0Opa30BaHuE.

Ecnu paccMarpuBaTh SKOJIOTHYECKOE TPOCBEUIEHUE U BOCITUTAHUE HACEICHUS
B LIEJIOM, TO HEOOXOAMMO MPOBOAUTH PAJL APYTUX MeponpusaTuil. B TosnbsaTTH MHO-
ro Jejaer rpynna komnanui "OkoBo3", koTopas ycTpanBaeT akUMU MO0 pa3aciib-
HOMY cOOpY OTXOJIOB, PTYTHBIX Oatapeek u Ap. [loATWHHBIM JIOKOMOTHBOM IS
pPa3BUTHS TBOPUYECKOTO MBILUICHUS CTYACHTOB SIBJIIOTCS 3KOJOTMYECKHE OJIMMITH-
anel [9, 12, 14].

BaxHbIM MepOIpUsSTHEM MNPECTABISAETCA MPOBEICHUE IKOJIOTMUYECKUX Mac-
COBBIX MEPOIIPUATHI: BBICTABOK, KOH(pepeHuit. Dxonornyeckuii kourpecc ELPIT,
npoBoauTtcs ¢ 2003 roga u Bcerga B paMKax HErO OPraHU3yOTCsl BBICTABKH, KPYT-
JIBI€ CTOJIBI, MOJIoACKHBIE hopymbl [7, 8, 10, 11, 13, 15-17]. 3HameHaTeIbHBIM CO-
osiTrem cran koHrpecc ELPIT—2013: ro6meitapiv — 10 j1eT ¢ Havana mpoBeieHusI U Tpo-
BOAMMBIM B ['0f1 0XpaHbl okpyxatonieii cpeapl B Poccuu [15-17]. Ouepennoil koHTpece
ELPIT npoxoaut B 2015 roay. B pamkax KoHrpecca npoiaeT LesbIil psii MEPOIIPUSITHIA:
IUICHAPHOE 3aCeIaHue, Psili CUMIIO3MYMOB, MEKIyHAPOIHBIE KPYIVIbIE CTOJIbL, HMHHOBALMOH-
HbI JOpyM MOJIOIIBIX YUEHBIX, MEXTyHapoaHas BbicTaBKa «Jko-JIluaep — 2015» u np.
Pa3znnunble Mmeponpusitus OyAyT NPOBOAMTHCS KaK B oOnacTHOU cronuie — Cama-
pe, Tak u B . Tonparmu. Tpaguunsa nposenennst kourpeccos ELPIT kak mmpoxo-
MacuITabHOro, HAYYHO 3HAUMMOT0 MEPONpUATHS Kak B Poccuu, Tak u 3a pyOexxoM,
YCIIEIIHO IPOIOIKAETCH.
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Pa3BuTue yenoBedyeckoil LMBWIM3ALUMU CTABUT HOBBIE 3aJadyd IO oOecreue-
HUIO BBICOKOTO YPOBHSI KH3HU, KOM(MOPTHOU Cpeibl OOUTaHNUs, PAllHOHATBHON Op-
raHu3aluu npousBojacTea u Ap. [1-3, 8, 10]. Knactep naér komnanusm 10CTaTOY-
HOE KOJIMYECTBO MPEUMYIIECTB - CIIEIUATU3UPOBAHHBIX MTOCTABIINKOB CBIPHS, Ma-
TEpPHUAJIOB, YCIYT, PHIHOK paboyell CUJIbl CO CIIEUMaIbHBIMU HAaBbIKAMH, HEOOXOAM-
MY10 UHQPACTPYKTYpPY, CUCTEMY OOMEHA 3HAaHUSIMU MEXIY KOMIaHusIMu [9].

Ilox xnmacTepoM NOHMMAETCS Ipyllla KOMIIAHWM, CKOHLEHTPUPOBAHHBIX B
ONpEAENEHHOM pPETHUOHE, B3aWMOCBS3AHHBIX MEXIYy COOOH, C BKIIIOUEHUEM
B KJIACTEP CIELUAIM3UPOBAHHBIX ITOCTABIIMKOB ChIPbsl, KOMIUIEKTYIOIIHUX, TOBA-
pPOB, YCIyI, a TaKXKE CBA3aHHBIX C JCSATEIBHOCTBIO KOMIIAHWM, OpPraHU3alui U
yupexJieHu (0T 00pa30BaTEIbHBIX YUPEXKIECHUN 10 CIEHUATU3UPOBAHHBIX IOCY-
JApCTBEHHBIX CTPYKTYp). KitoueBast 0cOOEHHOCTh Ki1acTepa B TOM, UTO KOMITAHUU
KJIacTepa He TOJIbKO KOHKYPHUPYIOT MEXIY COOOM, HO M COTPYJIHHYAIOT, KOIJa
peub UIET O pEHICHUH OOIIMX 3a7ad, OT Pa3BUTHS MHPPACTPYKTYPHI 10 PEIICHUS
BOIIPOCOB HEXBATKM KaJpOB HEOOXOIMMOM KBanu(pukanuu. B Takux ycioBusax
KIIIOYEBYIO POJb HAUYMHAET UTpaTh HedopMaan3zoBaHHas MHPPACTPYKTypa B3au-
MOJIEMCTBUSI —COLIUAJIbHBIE CBSI3H, YPOBEHb JIOBEPUS MEXAY CYObEKTaMu KJlacTepa.

ITon kiIacTepoM BTOPMYHBIX PeCypcOB IOHUMAETCS TEPPUTOPUAJIBbHAS CH-
cTema, obecrneurBaronasi CoriiaCOBaHHOE B3aUMOJIEHCTBUE CyOBEKTOB 0OpaIlieHUs
C OTXOJIaMU NPOM3BOJACTBA U NMOTPEOJIICHUS A peanu3aliil SKOHOMHUKH LUKJIOB
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IIOTOKOB BTOPUYHBIX MAaTEPUAIBHBIX PECYPCOB BHE 3aBUCUMOCTU OT HaJWUYMs WU
OTCYTCTBHSI OOIINX COOCTBEHHHUKOB.

[IpuHIMNIMATBHBIM OTJIMYMEM KJIACTEPA BTOPUYHBIX PECYPCOB SIBISETCS MPHU-
HAJUIE)KHOCTh NPEANPUATUN, CBA3AHHBIX C MPOLECCAMU KU3HEHHOTO LIMKJIA OTXO-
JI0B, K pa3HbIM oTpaciisiM. OO0beIlMHEeHHe TapTHEPOB B paMKax kiacrtepa "Bropuu-
HbIE PECYpChI" MPOUCXOIUT U3HAYAIBHO Ha MEXOTpaciaeBoil ocHoBe. OTX0/1bI, 00-
Pa3yOIIMECS B OTHOW OTPACIU, MOTYT UCIOJb30BaThCS B KAUECTBE BTOPUYHBIX pe-
CYypCOB KakK BHYTPH 3TOM K€ OTpaciH, TaK U B JAPYTUX OTpacisax. JBuUkKeHue BTO-
PUYHBIX PECYPCOB MEXKY OTPACIIIMHU CIIOCOOCTBYET MEKOTpPACIEBOM MHTErpaluu
3HAHMM M MOSBJICHUIO NPUHLUIHAIBHO HOBBIX HAYYHO-TEXHUYECKHX DPELICHUM.
Baxxnoit ocobenHocThio kiactepa "BTtopuunbie pecypchl" B OTIIMUKE OT YHCTO
IIPOMBILUICHHBIX KJIACTEPOB SIBJISECTCSA CYIIECTBEHHOE BIIMSIHUE MYHHIMIIAIBHOIO
X0351CTBa, 0OOPA3YIOIIEr0 3HAYUTENbHBII 00bEeM OBITOBBIX OTXOJIOB IIMPOKON HO-
MEHKJIATYPBbl.

Camapckas o0sacTpb sIBJIIETCA OJIHUM U3 NEPBBIX B Poccun pernoHoB, HayaB-
IIMX W3YYEHUE M HCIOJIb30BAaHUE KIACTEPHOrO MOAXOAA B YIPAaBICHUH PErvo-
HanbHbIM pa3ButheM. Emé B Hawane 2000—x rogoB B Camapckoit obsactu ObUIH
IIPOBEJIEHBI CEPbE3HBIE HCCIEN0BaHus 0 3ToM Tematuke |3, 9]. Kiacrepnsiii noa-
XOJ1 TIOJIOKEH B OCHOBY CTPATETHH COLUAIbHO-3KOHOMHYECKOro pa3Butusi Camap-
ckoit o0nactu. Benércs mocrosiHHast paboTa ¢ NpeAnpUsITUSIMU - TOTEHIUATBHBIMU
y4acTHUKaMU 0a30BBIX U MEPCHEKTUBHBIX KIIACTEPOB C LEIbI0 (POPMUPOBAHUS
Y peaIn3alui KPYIHBIX MEXOTPACIEBBbIX U MEKPETMOHAJIBHBIX MHBECTULIMOHHBIX
IIPOEKTOB I'OCYIapPCTBEHHOT'O 3HAYEHUS.

Kak mokaszana mpakTuka, KJIaCTEPHBINA MOJIX0J MOXKET ObITh 2(PHEKTHUBEH HE
TOJIBKO B paMKaxX OTAEIBHBIX OTPACJIEH WM TPYI OTpaciied SKOHOMUKU. [Ipume-
pPOM TOMY MOJKET CIYKUTh Kiactep mo nepepabotke orxomoB Camapckoil obma-
CTH, K KOTOPOMY B TOM WJIM MHOW CTENEHU IPUYACTHBI MHOTHUE NMPEATPUSITHSL.

KnactepHsiii moaxon cnocoOeH NPUHLIMMUANIBHBIM 00pa30M H3MEHUTH CO-
JIep’)KaHUE PErHMOHAJIbHON MOJMTHKUA B O0JAcTH PecypcocOepekeHUs W OXpaHbl
OKpYXarolen cpebl, COCTAaBHON YacTbl0 KOTOPOU SIBJISIETCS PEIIEHUE MPOOIEMbI
oTx0/10B. I[IpenmyiecTBa KiacTepHbIX 00beIMHEHUN B cepe 0OpaleHus ¢ 0TXO0-
JJaMHA OYEBHUIHBI, MX MOYKHO OIPEIEIUTh KaK IPUOPUTETHOE HAINPABJICHUE NAJIb-
HEHIIero pa3BUTHUS W TMOBBIIEHUS 3()(PEKTUBHOCTU NEATEILHOCTH NPEANpPUSTUN
UHYCTPUU NIEPEPabOTKU OTXO/IOB:

- coeicTBHE B CO3/aHUU U (YHKIHMOHUPOBAHMM CHUCTEMBI HMCIIOJIb30BAHMS
BTOPHYHBIX PECYPCOB;

- 00bEeIMHEHUE PECYPCOB Ha OCHOBE PErMOHAJIBHBIX MEXaHHU3MOB ISl BHE-
pPEHMSI COBPEMEHHBIX TEXHOJIOTH mepepaboTKH OTXOI0B;

- pa3paboTKa ¥ BHEApPEHUE MH(DOPMALUMOHHO-TEXHUYECKUX CUCTEM U HX HC-
M0JIb30BAHUE B PAMKAX €IMHOI0 HH(POPMALMOHHOIO NPOCTPAHCTBA;

- COBMECTHAsI IOJrOTOBKA KaJpOB BCEX YPOBHEM - OT JIULEEB J0 BY30B;

-COTPYJIHUYECTBO C 3apyOCKHBIMU MPEINPUATUIMUA MO OOMEHY MepeaoBbIM
OMBITOM Y HOBEUILIMMHU JOCTHKEHUSIMU B OTPACIIH.
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Camapckuil KjlacTep BTOPUYHBIX PECYPCOB — YHUKAIBHBIN B ycioBusix Poc-
cun. OCHOBHas IeNb KiacTepa - obecrneueHne 3(H(PEeKTUBHOTO B3aUMOJCHCTBUS
BCEr0 MHOKECTBA CIELMAIIMCTOB, PEIIAIONIMX YACTHBIE 3a7a4M B 001acTH nepepa-
OO0TKM BTOPUYHBIX pecypcoB. OOLue 1enu Kiacrepa:

- MexknacrepHas U BHYTPUKIIACTEpHAsi MHTErpalus CyObeKTOB 00OpalieHus ¢
OTXOJAaMHU U BTOPUYHBIMHU PECYPCaMU;

- Pa3BuTHe ppiHKAa BTOPUYHBIX PECYPCOB;

- [IponBukeHre PKOHOMUKU 3HAHUA B CHUCTEME «BOCIUTaHUE-00pa30BaHUE-
HayKa-IIPOU3BOICTBO-TIOTPEOICHUEY.

I'pynna xommanuii "Oxo0Bo3" CTOUT y caMbIX MCTOKOB CO3JaHUs KiacTepa
BTOpUYHBIX pecypcoB Camapckoi o0iacT (IOBOJDKCKOIO KilacTepa nepepadoTku
otxoz0B). B 2011 roxy umenHo Dko0Bo03 BBICTYNHI C MHULIMATABOW CO3JaHMS
KJIacTepa, Omaronapsi KOTOpOMY CTajlo BO3MOXKHBIM OOBEIUHEHHE YCHIIUN MYCO-
poriepepabaThIBAOIINI MPEANPHUATHI 00IacT sl TOCTHXKEeHUsT enuHon 1enn. C
TOr0 MOMEHTAa HAadyaJuCh uccaeaoBaresbckue padotel 1 B 2012 roay, B paMkax
OCYUIIECTBJIEHUS KJIACTEPHOU MOJUTUKH, OblIa BHEApPEHA KOMIUIEKCHAs CHUCTEMA,
oOBeAUHSIONIAs YCUIIUS JBYX MycoporiepepadaTbIiBalOIIUX 3aBOJIOB U pAJia mepe-
pabOTYMKOB BTOPUYHOTO ChIpbs. TeXHOJOrus mepepadOTKU MpeayCcMaTpUBAET
00s3aTeNbHYI0, MPEABAPUTEIbHYIO COPTHUPOBKY OTX0J0B. OcTaBIIMECS OTXOJBbI,
CBOOOJHBIE OT OYTHUJIOK M YHNAKOBOK HAIPaBJISIOTCS Ha «3aBOJ MO NepepadoTke
OBITOBBIX OTXOJOB» TJI€ MPOXOIAT OuoTepMuyeckoe oOe3BpekuBaHue. OTXO0bI
MOCJIe€ COPTHUPOBKH OOTaThl MHUINEBHIMA KOMIIOHEHTAMH, KOTOpPhIE HE HY>KHBI Ha
COPTHPOBKE, HO OTJIMYHO MEPETHUBAIOT IpU 00e3BpekUBaHUU. B pe3ynbraTe mpo-
XOXICHUS BCEH LIETIOYKH OT MEPBOHAYAIBHOIO 00bEMa OTXOJIOB OCTAeTCs JIMILb
20%, KoTOpble MONajaroT Ha MOJIUroH. Kpome TOro, Kjiacc TOKCUYHOCTH «XBO-
CTOB» CaMblii HM3KHI, a COOTBETCTBEHHO OH HE MNPHUHECET BpENa OKpYyKaroulel
cpelle, a HOBbIE 3eMJIM HE OYIyT 3aHATBIMU 110]1 3aXOPOHEHHUE OTXOOB.

B coctaB knacrepa Bouuiu: OO0 «IIOBTOP», OAO «3I1BO» (00e3Bpexku-
BaHHUE OTXOJIOB M MPOM3BOJICTBO KOMIIOCTa METOJOM OMOTEPMUYECKOIO KOMIIO-
ctupoBanus), OOO «Ilnogap» (yTunuzaiuss OpraHM4eCKUX OTXOJ0B U MPOU3BO/I-
cTtBO Ouorymyca), 3AO «Msrkas kpoBis» (mepepaborka Oymaru, KapToHa, BETO-
I U TIPOU3BOJACTBO KpoBeIbHBIX MaTepuanioB), OOO «ATb-mnacty» (mpousBoj-
CTBO IJJACTMACCOBBIX M3JEIUN W3 MOJUITUICHA U MOJUIIPONUIEHA, & TAKXKE BTO-
PUYHOIO FPAHYJIATA).

Camapckasi 007aCTh €KEroJHO HaKarjIuBaeT OKOJO0 3,5 MWIUIMOHA TOHH MY-
copa, TO €CTh KaXJIblil XKHUTENb OCTaBJSAET Mociie ce0s NPUMEPHO TOHHY Mycopa B
roi. CHU3UTh 00beMbI 00pa30BaHUsl OTXOJOB NMPAKTUYECKH HEBO3MOXKHO, IIOTOMY
YTO JUIsl 3TOTO MPUIIOCH OBl COKPATUTh U 00beMbI ToTpedsenus. [loaTomy myTh
OJIMH — aKTUBHO Pa3BUBATh CXEMbI NEpepabOTKU Mycopa, Kak 3TO MPOUCXOANT B
UMBWIN30BaHHOM mupe [4-10].

Coznmanue cUCTeMBI TIepepadoTKu 0TX0/10B B CamapcKkoil 00J1acT UAET BeCh-
Ma MHTEHCUBHO. BO MHOrOM 3TO mpouCXOAUT Oyiaroapsi AESITeIbHOCTU TPYMIIbI
komnanuii «9koBo3» u Bxozsiiero B ee cTpykrypy npennpustus «IIOBTOP».
OHoO 3aHMMaeTcsd COPTUPOBKOW M MepepabOTKOW TBEPIbIX OBITOBBIX OTXOJIOB, I€-
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pepaboOTKON pasmTUYHBIX BUAOB TutactMmacc, [IDT-OyThuiok, OTpabOTaHHBIX TIO-
KpBIILIEK, OTPa0OTAaHHOIO Macia, IEMEpPKypU3alHuel PTYTHBIX JaMI. YXKe ceilyac
CO37IaHHbIEC Ha MPEANPUITHH MOIIHOCTHU MO NepepadoTKE OTXOJ0B COOTBETCTBYIOT
TpeOOBaHUSIM 00JIACTHON FeHEePaIbHON CXEMBbI IO OYUCTKE TEPPUTOPUN 00JIACTH.

00O «ITIOBTOP» sBnsiercst oqHUM M3 KIHOYEBBIX Y4aCTHUKOB [I0BOIIKCKOTO
KJlactepa nepepadoTku oTxoA0B. Kiactep 1aet BO3MOKHOCTh OObEIMHUTD YCUITUS
npeanpusatuii u [IpaButenscTBa Camapckoii 001acTu 7S yIIy4IIEHHs YKOJIOTHYe-
CKol 00cTaHOBKM B pervoHe. OgHa M3 OCHOBHBIX 3ajla4 - MPUNUTH B KOHEUHOM
utore K 0osiee riryOoKoi mepepaboTKe OTXO0JI0B, MMOCIE KOTOPOM HA MOJIUTOHBI, 110
ia”am, Oyzaet nonagathk He 6omee 20% ot obmero oovema THO.

PabGora B kjacTepe mocTpoeHa IO CIEAYIOIICH Iernovke. beITOBBIE OTXOMIBI
TONBSATTH MOCTYNAaIOT HA COPTUPOBOUHBIM KOMIUIEKC, T'JI€ U3BJIEKAIOTCA BCE BTO-
puunbie Ppakuuu. [locne 3Toro dpakiuu, He MoAJIeKalMe NajdbHeHelH nepepa-
00TKe (B OCHOBHOM 3TO MUIIEBbIe 0TXO/bI), HampaBisoTca B OAO «311bOy», u3
KOTOPBIX co3faeTcst 6uokommnoct. KapTon, Betoms otnpasistorcs Ha 3A0 «Msr-
kast kpoBis». Yacte komnocta nepegaercs B OO0 «llnomap». Hakonen, yactb
BTOPCHIPhS OT INepepadoTaHHbIX MmactMacc nocrymnaetr B « ATh-Ilnact», koTopbiii
MPOU3BOAMT U3 ChIPbS 3ariayOJeHHbIE KOHTEHHEPHI Il Mycopa.

Jlannas cxema Obuia onpo6oBana B 2010 roay u mokaszana ce0s Kak BechMma
sbdexTuBHag. OHAKO JOCTOMHCTBO €€ HE TOJBKO B TOM, 4TO 80% OBITOBBIX OT-
X0JI0B OyJIeT BOBJIEKATHCS B MEepepabOTKy, HO €Ille U B TOM, YTO OHA CO3JACT Ipe/i-
MOCBUTKU JJIsl TIOSIBJICHHSI B 00JIACTH HOBBIX MYCOPOCOPTHPOBOYHBIX KOMIIIEKCOB,
a TaKXe MPOU3BOJICTB — MOTpeOuTENel BTopuyHOM npoaykiuu. [Ipeanonaraercs,
YTO CO BPEMEHEM YHCIIO YYACTHUKOB KilacTepa OyJIeT YBEIUUUBATHCS.

3akiouenue

B Camapckoii 00s1acTi HaKOIUIEH MEPEJOBOM OMNBIT Pa3BUTHS KJacTepa BTO-
PUYHBIX PECYPCOB, NMOATBEPKAAIOIINNA HECOMHEHHBIE SKOHOMHMYECKHE U JIPYTHE
MIPEUMYLIECTBA KIACTEPHBIX cucTeM. ['pynmna komnanui "OxoBo3" crout y ucro-
KOB CO3JlaHus KjacTepa BTOpUYHBIX pecypcoB Camapckoil o0jacTM M HUrpaer
OOJBIIYIO POJIb B €r0 Pa3BUTHH.
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AO «Ky#0OpImeBA30T» - TMHAMUYHO Pa3BUBAIONICECS MPEINPUATHE, AKTUBHO
peaM3yrollee NHBECTULIMOHHBIE MPOEKThI U TEXHOJIOIMYECKOE NEPEBOOPYIKEHHUE.
B 2015 r. Ha npeanpusaTHH NMPOAOIDKAETCS peanu3anus IIPOEKTOB, HAIIPABICHHBIX
Ha pAaCIIMpPEHUE MPOU3BOJICTBEHHON AESATENIBHOCTH W TOBBIIIEHUE KOHKYPEHTO-
cnocobHoctn komnanuu. Ceifyac Ha 3aBOJE BEIETCS CTPOUTENBCTBO Cpa3y He-
CKOJIbKMX KPYITHBIX MPOU3BOJICTB, B T.4. U COBMECTHBIX C BEAYLIUMH MUPOBBIMU
XUMHAYECKUMU KoMmmanusmu. B 2015 r. mnaHupyeTcs HanpaBUTh Ha pa3BUTHE
KoMIlaHuu okosio 10 mipa. py6. Heo6xoammo oTMETUTh, YTO yCHEIIHON paboTe ¢
MHBECTOPAMHM OYEHb IOMOTaeT IPaMOTHAas TMOJIUTHKA PErMOHAJIBHBIX BIIACTEH,
MOAICPKUBAIOIINX PEATU3ALNIO IEPCIIEKTUBHBIX MPOEKTOB.

NuBectunnonHas nearenbHocTh KyA3a BeneTcst ¢ mpuBI€YEHUEM HHOCTPAH-
HbIX naptHepoB - DSM, Linde, Praxair. Takum 006pa3om, B S5KOHOMHKY pETrHMOHA
IIPUBJIEKAIOTCS] HE TOJIBKO MHOCTPAHHBIE UHBECTULIMH, HO U COBPEMEHHBIE TEXHO-
jgoruu. B HacTosiee BpeMsl Ha 3aBOJie MJET CTPOUTEIBCTBO CpPa3y HECKOJBKHX
KpPYIIHBIX HPOU3BOJICTB, B T.4. U COBMECTHBIX C BEIYUIUMU MHPOBBIMH XHMHYE-
CKMMH KoMmnaHusMH. HaumHas co Broporo nomyroaus 3toro roga u B 2016 r. mia-
HUPYETCA MOCJEN0BATENbHbII BBOJ X B AKCILTyaTalHUIO.

OcHoBHble cTpaTernyeckue mpoekTsl pazButus OAO «KyhObimeBA30T»:

- mo texHomormn DSM (Hupepnauzapl): CTPOUTEIHCTBO HOBOTO JHEProdd-
(EeKTUBHOTO MPOU3BOJICTBA LUKIOI€KCAHOHA, CTOMMOCTh MpOeKTa -6 Mipa. pyo.
3anyck - B 2015 r.;

- CII ¢ Linde Group (I'epmanusi): CTPOUTENIBCTBO BBICOKOTEXHOJIOTUYHOM
YCTAHOBKM aMMHuaka MOIIHOCTBIO 1340 T/cyTku; cTOMMOCTBH mpoekta -11 mup.
py6. 3amyck - 2016 1.;
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- CII ¢ Praxair (CIIIA): cTpOMTENbCTBO BO3AYXOPa3Ae/IUTENbHON YCTAHOBKU
npousBoguTenbHOCThi0 1400 T KHMcnmopona, a3ota U aproHa B cyTku. CTOMMOCTb
npoekTa - okosio 4 miipA. pyo. Cpok BBojia B akcIuTyaTaruto - 2016 r.

Hapsiny ¢ pa3BuTHEeM NpOU3BOACTBA, OJHUM M3 NMPUOPUTETOB KOMIAHUM SIB-
JsieTcsi 00ecrneuyeHrne 3KOJIOTMYeCKOW Oe30MacHOCTH MpH padoTe MpearnpusiThs.
Crposimiuecs: Mpou3BOACTBA SABJISIOTCS COBPEMEHHBIMH M BBICOKOTEXHOJOTMYHbI-
Mu. [Io cBOMM OCHOBHBIM XapaKTepUCTHUKaM (YPOBHSIM MPOMOE30MacHOCTH, BO3-
JEUCTBUSA Ha JKOJIOTHIO, SHEPTO- U PECYPCOEMKOCTH U T.JI.) OHU COOTBETCTBYIOT
Jy4lIMM MHPOBBIM aHajioram. Peanuzanus BhIIIEYKa3aHHBIX IMPOEKTOB MO3BOJIUAT
KOMITAaHUM HAPACTUTh BBIPAOOTKY IMPU YMEHBIICHUU MOTPEOJEHUs PECypcoB U
CHM)KEHUM TEXHOT'€HHOW HAarpy3Ku Ha OKPYXKAIOILIyI0 Cpeay.

OcCHOBHbBIE NPUHIUIIBI JEATEIBHOCTH KOMIIAHUHM B 3TOM HAIpaBJIEHUU OIpe-
nenenbl «llomutukoit OAO «Ky#ObIeBA30T» B 00JIaCTH KavyecTBa, DKOJIOTHH,
OXpaHbl TpyAa U MPOMBILUIEHHOW O€30MacHOCTH», a TaKKe TPeOOBAaHUSMH COOT-
BETCTBYIOILIUX MEXITYHApPOIHbIX CTAHIaPTOB.

Ha npeanpusitTun umeeTcsi MOJMHOCThIO pa3paboTaHHas cHUCTEMa YINpaBleHUs
B 00JIaCTU HKOJIOTHM, OXpPaHbl TPyJa M COIMAIbHONW OTBETCTBEHHOCTH. FEie B
1980 rogy Ha npeanpusTAM CO3[IaH OTAEJ OXpaHbl Npupoabl, B 1989 r. on nepe-
MMEHOBaH B OTJe] oxpaHbl okpyxatomei cpenbl (OOOC) u QpyHKIHOHUPYET B
HACTOsIIIIee BpeMsi B cOCTaBe YIPaBJICHUS MPOMBIILIEHHON U IKOJIOTMYECKON 6e3-
OMAaCHOCTHU. 3aMECTUTEIb IJIABHOI'O MHKEHEPA, MOJUMHAIOUIUNCA TJIaBHOMY WHKE-
HEpPY U T€HEPATIbHOMY JUPEKTOPY, BO3IJIABJISET YTPABICHUE MPOMBIIIJIEHHONW U
AKOJIOTHYECKOH Oe3omacHocTH. ClietyeT OTMETHTh, 4To B «KyioObimeBA3oTe», o1-
HOM W3 TEPBBIX MPEANPHUATANA B OTECYECTBEHHOM XMMUYECKOW OTpaciu, Oblia
BHEJI[pEHA MHTETPUPOBAHHAS CHUCTEMa MEHEDKMEHTa, CepTU(HUIIMpPOBAHHAS TIO
tpem ctanaaptam: Ha OAO «KyiObieBA30T» BHEApEeHA WUHTEIPUPOBAHHASA CH-
CTeMa MEHEKMEHTa, CepTU(UIMPOBAHHAS MO TPEM CTaHIApPTaM: CHCTEMBI Me-
HepkMenTa kadectBa [SO 9001:2008, MeHe1)KMEHTa OXpaHbl OKPYXKAIOLIEH Cpebl
ISO 14001:2004, menemxmenta oxpanbl Tpyaa OHSAS 18001:2007. IIpoBenen-
Hasa B 2015 r. muianoBas ayuropckas rnmpoBepka noarsepauia coorsercrsue MCM
NpEeANPUSATUS YKa3aHHBIM CTaHAapTaM.

B cooTBeTcTBUU ¢ TpEOOBAHUSIMU CUCTEMBI YIIPABIEHUS B 00JIACTH SKOJIOTHUH,
OXpaHbl TPyJa U COLMAJIbLHON OTBETCTBEHHOCTH, Ha «KylObimeBA30Te» UMEIOTCS
pas3nuyHble MPOrpaMMBbl JJis OOy4eHHsl, MOHUTOPUHIAa U MOJATOTOBKH OTYETOB B
00JIaCTH SKOJIOTHHU, OXPAHBI TPYyAa U COLMATIBLHON OTBEeTCTBeHHOCTH. Ha mpenmnpu-
ATUU pa3pabOTaHbl U PEATU3YIOTCS MPOrpamMMbl MO O0YUYEHHUIO U MOJTOTOBKE BCEX
CBOMX paOOTHUKOB B 00JIACTH OXpaHbl OKPYIKAIOIIEH CPe/bl, OTHOCSIUECS K JIes-
TeIbHOCTH KoMIanuu. «KyHObIeBA30T» peryasipHO IPOBOJUT MOHUTOPHHT CBO-
€l IeATEeIbHOCTH Ha MNpeaMeT OO0ecredyeHUsl 3KOJOTMYECKHI U IPOMBIIUIEHHON
oe3onmacHoct. B coorBercTBHM ¢ JlonmomauTtensHbiM [lmanom JlekicTBuii B 00i1a-
CTH DKOJOTMW W COIHAIBHOW OTBETCTBEHHOCTH, «KyHOBIIIEBA3ZOT» HOMIKEH
YIYUYIIUTh U ONTUMH3UPOBATH MPOrPAMMBbI YIpaBieHUs MHPOpMaIMend U OT4eT-
HOCTb B 00JIACTH 3KOJIOTMHU U COLMATBHON OTBETCTBEHHOCTH, JJIsi TOrO, YTOOBI Me-
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HE/DKMEHT MOT TMOJydYaTh JOCTYI K KIIIOYEBOW OOHOBJICHHOW WH(pOpMaruu B
HaJUIeKalue CPOKH.

B AO «KyiiosimeBA30T» pa3paboTaH LENbI psiji MPUPOJIOOXPAHHBIX U pe-
cypcocbeperarouux nporpaMmm, B KOTOPBIX ONpeeiIeHbl IIaHUpyEMbIE MoKa3aTe-
JIY, MEPOIPUITHS, 00ECIIeUunBalOlie UX JTOCTUXKEHUE, CPOKU U O00BEMBI BHEIpE-
HUs, OTBETCTBEHHBIE 33 PEANM3ALINIO C €KEMECAYHBIM WM €KEKBAPTAJIIbHBIM KOH-
TpoJsieM. TakXe NMpearpusaTre NPOBOAUT HAYUHbBIE UCCIEN0BAHUS COBMECTHO C BY-
3aMHU U OpPraHU3AlUsMH, HAIIPABJICHHBIC HA CHUKEHUE HETATUBHOI'O BO3JEHUCTBUS
Ha OKpY’KaIolIylo cpeay u obecrieueHrne 0€30MacHOCTH TPYAa, a TaKKe OKa3bIBAET
(bMHAHCOBYIO MOAIEPKKY B UX MPOBEAcHUU [2-8].

AO «Ky#ObIeBA30T» - KOJUIEKTUBHBIN WIEH «ACCOLUAIUNA IO 00OpaIIeHUIO
C OTXOJaMM», UMEeT (eaepaibHble U PETHOHAIBHBIC HATrpaJbl 3a OpPraHU3AINIO
paboThl B 3T0M cdepe. Tak, KOMIIaHUs ABISIETCS MOOeAUTENEM B KOHKypce Dene-
PABHOU CITY>KOBI IO IKOJIOTHYECKOMY W aTOMHOMY HAJ30py U KypHaia «KOJIo-
rusi IPOU3BOJCTBA» B HOMUHANMKU «[IpuMeHeHue mpeanpusiTuEM COBPEMEHHBIX
CUCTEM YIPABJICHHSI U TEXHOJIOTMI B oOnacTu oOpalieHus: ¢ 0TXOJaMu», MHOTO-
KpaTHBIM JlaypeaToM PErMOHaIbHOr0 KOHKypca «DkoJlunep» u ropoackoro «9ko-
TonpsaTT».

[IpennpusiTie aKTUBHO YYacCTBYET B DKOJIOTUYECKUX KOHKYypcax, akuusax. Taxk,
B 2014 r. «Kyi#1ObImieBA30T» 3aHs1 BTOPOE MECTO Ha BCEPOCCHMCKOM DKOJIOTHYE-
ckoM cy00oTHuKe «3eneHast Poccus-2014» B HOMUHALMKM OpraHU3aIldid YUCICHHO-
CThIO COTPpYAHUKOB A0 10 Thic. yenoBek. CyOOOTHUK TpoIea B KOHIIE aBTyCTa.
Wroru nonsenensl 12 nexabps B LlenrpaisHom gome sxypHanuctoB B Mockse. OT
Camapckoii 00651acTH B aKIIMK MPUHSIINA y9aCTUE HECKOJBKO JECATKOB OpTraHu3aIuit
u npumepHo 5 Thic. yenoBek. OAO «KyiiObimeBA30T» B CBOEH HOMUHAIIMH yCTY-
IIAJI UG KOMITaHUM «I'a3npom-tpancras CTaBponossy.

Cpenun MeponpusaTuii cy0OOTHHKA, KOTOpble paboTHUKHN «KyHObImeBA30Ta»
3asBUJIM Ha KOHKYpC, OTMEUeHa paboTa 1o ouucTke yiauibsl HoBozaBoackon. Xu-
MUKHU 3aBOJA TOTJa OYMCTWIIM M MOOEIUIN MOYTH 4 ThIC. IOTOHHBIX METPOB OOp-
JIIOPOB, OTMBUIN BCE CTOJIOUKHU OTPa)KIEHUH, a TAKKE MOYUCTHIIA U MOKpacuiIn 36
OMop TPOJUICHOYCHON KOHTAKTHOM CETU BAOJb JOporu. Tam ke ObuIM cOoOpaHbl
yHaBUIUE CYXHE BETKHM M MYCOp C TEPpUTOPHUH MmouTH B 1,2 ra, ckoileHa u yopaHa
TpaBa Ha 2,4 ra. Kpome toro, mpubpans 2,1 ra Baosp ynunbl HoBozaBoackoi. B
paboTtax npunsu yuactue 832 corpyanuka «KyiosimeBA3oTay.

He camxkaertcs crenenp ydacTusi MPEANPUITHS B OJIarOTBOPUTETBHBIX U JIPY-
rMX COLMAJIbHO 3HAYUMMBIX TOPOJCKHX M PErHOHAIbHBIX IpoekTax. B To uucie
MPEANPUATHE AKTUBHO COTpyAHNYAeT ¢ By3amu Camapckoit obmactu. B 2015 romy
oka3zaHa nojaep:kka CaMapCcKoMy rocyAapCTBEHHOMY TEXHUYECKOMY YHUBEPCHU-
TETy B CO3/IaHMH HOBOW yueOHO 1abopaTopuu MOHUTOpHUHTA (PU3NIecKuX (PakTo-
poB npu Kadeape "XuMuyeckast TEXHOJIOTUS U IPOMBIIIJIEHHAs SKOJI0rus".

[Ipenmpusitie coaeicTByeT NpodecCHOHATBHON MOATOTOBKE SKOJIOIOB, MpPO-
BOAUT paboTy 1Mo GOPMUPOBAHUIO Y TOJPACTAIOLIETO OKOJIEHNUS MUPOBO33PEHUS,
OCHOBAHHOI'0 Ha OEpeKHOM OTHOLIEHUH K TIpupoze. PeryispHo moanepKuBaer
MPOBEJICHUE KOHKYPCOB, KOH(EpEeHIUM, BEICTABOK U OJIUMITHA]] HA DKOJIOTUUECKYIO
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TEMATHKy CPEIH YUalluXcs MIKOJI, KOJUIeIKel u By30B ropoaa. «KyhiosimeBA30T»
ABJISIETCA OAHUM W3 OPraHU3aTOPOB, CIIOHCOPOB U MOCTOSHHBIX YYACTHUKOB MEX-
JTyHApOJIHBIX KOoH(epeHui «OxpaHa OKpyKarolel cpeabl g Hac U OyIyIIuX
MOKOJIEHUI», MEXIYHApOJHOTO 3Konoruyeckoro koHrpecca ELPIT, pernonans-
HOM BBICTABKU «DKOJHUACP» U APYTUX TPUPOTOOXPAHHBIX MEPOTIPUSITHUH.

C 2008 r. «KyitopimeBA30t» coBmecTHO ¢ ['BD «TonbsaTTiy peanusyer cTu-
NeHInalbHY0 nporpammy uM. M.A. Kpacroka, repBoro reHepajsbHOro IUPEKTOpa
«KyiiobimeBA3ora». B coOTBETCTBUU C MpOrpamMMoil yCHEHIHO OO0y4YaromIMMCs
CTYJI€HTaM MO XUMHUKO-3KOJIOTMYECKUM CIELHAIBHOCTSAM BBIILIAYMBACTCS JOMOJI-
HUTENbHAs cturnieHaus — Bcero 40 crtunenauaroB. C 2010 roma Takas xe mpo-
rpamMma peaausyercs JUisl yYeHUKOB CTapIlINX KJIACCOB, €KErOAHO BHIILJIAYMBAIOTCS
crtunenauu 20 MIKOJIbHUKAM.

CrenuanucTsl OpeanpusTUs BXOASIT B aTTECTAIMOHHbIE KOMHCCHUU, TPYIIIIbI
PELEH3EHTOB, JUILUIOMHbBIE U 3K3aMEHAIIMOHHbIE KOMUCCUM By30B Camapckoi 00-
JacTv, B yacTHOCTH, CaMapCcKOTro rocyAapCTBEHHOIO TEXHUYECKOrO YHUBEPCUTE-
Ta.

Cnenyer ormeTuTh, 4To «KyitObieBA30T» cOOMIIOAAET poccuiickue Tpedo-
BaHUs B cepe OOIIECTBEHHBIX CAYIIAHUN U pacKpbITus uHpopMauuu.  Kaxabii
MPOEKT MPEANPUATHS HA BCEX 3Talax - OT pa3padOTKU 10 peain3aliu, OCYyIEeCTB-
JISIETCSL C YYETOM DKOJIOTHUECKOM COCTaBIISAIONICH, 0053aTeNIbHO MTPOBOJISATCS 00IIIe-
CTBEHHBIE CIIyIIaHUs JJIsl y4eTa MHEHUN BCEX 3aMHTEPECOBAHHBIX CTOPOH.

HeoTpemiieMOl 4acThlO0 KaXJOTO MPOEKTA SIBIAETCS MPOXOKIECHUE rocyaap-
CTBEHHOUM DJKCHEPTH3bI, MOATOTOBKA BCTPEY C OOIIECTBEHHOCTHIO M ITyOJIHMYHOE
packpeiTHe WH(MOpPMAIUH, CBI3aHHOW C MOTEHITMAIBHBIM IKOJIOTHYECKUM P deK-
TOM OT MPOEKTOB. O KaXKJIOM CIIyIIaHUU OOBABISICTCS 32 MECAIl JI0 €ro MpOoBee-
HUS, 3aMHTEPECOBAHHBIM CTOPOHAM MPEIOCTABIAIOTCA MaTepualibl B OOIIECTBEH-
HbIX MECTaX U Ha cailTe MIpUHU, 0COObIE MPUTTIANICHUS HAMPABIIAIOTCSA MPEACTABU-
TEJISIM OPTraHOB KOHTPOJISI U HAJ30pa, CAyIIaHUsl IPOTOKOJIUPYIOTCS, U MPOTOKOJIBI
HaIpPaBIISIIOTCS Ha PACCMOTPEHUE KaK YacThb MPOXOXKICHUS TOCYyAapCTBEHHON IKC-
MIEPTHU3BI.

B nononnenuu, B Komnanuu pazpaboTaH mpoTOKoJ pabOThl ¢ OOIECTBEH-
HbIMH skanobamu. Kaxknas »anoba peructpupyercs, 1 OTBET HAINpaBIsETCS COOT-
BETCTBYIOILIEH cilyk00i. 3a mocieanue 12 mecsueB Obula 3aperucTpupoBaHa |
’ano0a 1 Ha Hee ObLIT MPE0CTaBIIEH OTBET.

OdeHb BaXKHO, YTO MPEANPHUITHE MPEIOCTABISET Ha OOIIECTBEHHBIX CITyIIIa-
HUSX HE3aBUCUMYIO MH(OpMAIUIO, TIOJYYCHHYIO C TPUBJICYEHUEM CTOPOHHUX Op-
raau3anui. [Ipu 3TOM Hapsimy ¢ 3arpsi3HEHHEM BO3[yXa HCCIeIyeTcss u (u3nde-
CKO€ BO3JIEHCTBHE Ha OKpYyKaromlyro cpeay [1]. Takum oOpazom, u crienraimncTam,
OOIIECTBEHHOCTH HATJISHO TMOKA3bIBACTCS, YTO BBOJ HOBOTO TMPOW3BOJCTBA WITU
MyCK YCTAaHOBKHM HE OKAaXXET OTPHULATEIIbHOTO BO3JIEUCTBUS Ha 3Kojoruto. [lpu
ATOM 3aMEUaHMs IKOJIOTOB yUUThIBalOTCS. IHOT]a OT MPOEKTOB U MPEANPUSATUE U
OTKa3bIBAETCA, €CJIM €T0 peaju3alliy g CBsi3aHa C HKOJIOTMYECKOM OMaCHOCTHIO JIJIs
JKUTEIIEN.
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B tom uncne B 2014-15 rr. «KylOpimeBA30T» MpOAOIHKIIT MPAKTHKY TPOBE-
JieHUsT OOIECTBEHHBIX CIYIIAHWHA IO OIICHKE BO3CHCTBUS HA OKPYIKAIOIIYIO Cpe-
Jy HOBBIX U PEKOHCTPYUPYEMBIX MTPOU3BOJCTB, COCTOSIIUCH CIYIIAHUS 110 MPOEKTY
CTPOUTEIIBCTBA ITPOU3BOJICTBA aMMHAKA U JIP.

3a 2014-15 rr. Ha npeaAnpuATUH ObUT BHEAPEH PAJl MPUPOJOOXPAHHBIX MEPO-
npusTUd. BBINOIHEH OCHOBHON 00BEM CTPOUTEIILHO-MOHTAXXKHBIX PabOT Ha y3iie
OXJIQXJEHUS KOHJIEHCATa COKOBOIO Iapa B I€X€ aMMHAYHOW CEIUTpPBL. Y CTAHOBKA
[0 OYMCTKE, B KOTOPOM HCHOJIb3YyETCS MHHOBALIMOHHASI TEXHOJIOTHS Ha OCHOBE
ANEKTPOIUAIN3a, 00eceunBaeT COKpaIIeHHe CTOKOB ¢ 3TOro mpou3BoacTsa 10 50
m>/uac. OOLIME HHBECTULIMY B PEATM3ALMIO TPOeKTa cocTaBuin 400 MIH.pyoO.

B 1niexe a30THOM KMCIOTHI Ha OJTHOM aOCOPOIIMOHHON KOJIOHHE IIPOBEJICHA pe-
KOHCTPYKIUSI CUCTeMBbI opolieHus. B pe3ynbrare npu noBbilieHUU 3(PPEeKTUBHO-
CTH IPOLECCA CONCPKAHNE aMMHAKA B OYMILIEHHBIX ra3ax yMEHBIINIIOCH B 2 pasa.
s cokparieHus BBIOPOCOB B ILiexe KapOaMuaa 3aBEepIICHO CTPOUTENBCTBO Y3
KMCJIOTHOTO yJaBJIMBaHUs amMmuaka. Ha mpown3BoacTBe amMuaka BHEIPEH aBTO-
MaTUYECKUN aHaJIM3 JILIMOBBIX Ta30B MOCJe Meud puOpMHUHTA, YTO MO3BOJIUIIO
YIYUYIIUTh paboTy y3Ji1a UX TOMOT€HHOM OUMUCTKH OT OKHCIIOB a30Ta, CHU3UTH IO-
Jladyy aMMHUaKka U COKpaTUTh BBIOPOCHI B aTMOC(hepy.

3aBepmiaeTcs KOPPEKTHUPOBKA IPOEKTAa OYUCTHBIX COOPYKEHUH MPOMBILI-
JIEHHO-JIMBHEBBIX CTOKOB CeBepHOro nmpomysna u LleHTpanbHOro paiioHa ropona
TonbATTH, JOKyMEHTALMS TOTOBUTCS ISl TOCOKCIIEpTU3bl. bbuta npogomkena pa-
00Ta MO MCHOJIB30BAaHUIO OTXOJIOB MPOM3BOJICTBA B KaU€CTBE BTOPUUYHBIX PECyp-
COB, YTO TaK)K€ MPUHOCUT dKosornueckuii 3pdexrt. B 2014 r. peanuzoBano 6oiee
39 ThIC. TOHH NPOIYKTOB, MOJYUYEHHBIX HA OCHOBE OTXOJIOB POU3BOICTBA.

OO6mue 3aTpaThl KOMIIAHUUA Ha MPUPOJOOXpaHHbIe Meporpustus 3a 2014 r.
COCTaBWIH 85 MIIH. pyOJIeil.

B 2014 r. BeiOpocsl B atmMocdepy 1o cpaBHeHHIO ¢ 2013 . yMEHbIIWINCH HA
4%, o0bemM o0mux CcTOKOB — Ha 5%, moTpebneHWe pedyHoi Boabl — Ha 9%.
Benercs moOCTOSSHHBIT MOHMTOPUHI COONIOAEHUS TpeOOBaHUN 3KOJOTMUYECKOU
0€30MacHOCTH M MPOU3BOACTBEHHBIN KOHTPOJb. 3a OTYETHBIA roj caHiadoparo-
pueit OAO «KyiiObIieBA30T» BBINOIHEHO 32,3 THICAY aHAJIM30B COCTaBa BbIOPO-
COB, KaueCcTBa aTMOC(EPHOI0 BO3/1yXa U CTOYHBIX BOJ PA3IMYHBIX KATETOPUIA.

Oco0oe BHHMaHHUE YACNSAJIOCh KyJIbTYype TMPOU3BOJCTBA M COJCPKAHUIO
MPOMILIONIAJIKM B COOTBETCTBUHM C CAHUTAPHO-TUTMEHUYECKUMH TPEOOBAHUSIMHU.
Ha GnaroycTpoiicTBo, 03eJIeHEHUE 3aBOICKON TEPPUTOPUH U OYUCTKY CAaHUTAPHOU
30HBI HampasiieHo 17,7 miH. pyOuseid. bnarogapsi cMCTEeMHOMY MOJXOy K MPUPO-
JIOOXpaHHOU AestenbHocTH 3a mepuoy; 2000-2014 rr. mpu yBeIWYeHUU BHIPaOOTKU
TOBapHOU mpoaykiuu B 1,8 paza BeIOpockl B atMocdepy cHuzminuch B 1,9 pasa,
KOJINYECTBO XMMHUYECKH 3arPSI3HEHHBIX CTOKOB - B 4,4 pasa.

Takum o6pazoM, AO «KyiObieBA30T» SBISETCS HE TOJBKO AMHAMUYECKHU
Pa3BUBAOIIMM ITPOU3BOACTBO, HO M SKOJIOTUYECKA OTBETCTBEHHBIM NPEAIPUATH-
€M, YIENSIMUM O0JbIIOE BHUMAHUE BOMPOCAM HKOJIOTMYECKON 0€30MacHOCTH U
OXpaHbl OKPYKAKOLIEN CPEIBI.
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YTUIN3ALIUSA OTXOA0B MO KOPOTKOMY IUKJIY B COBPEMEH-
HOW UHIYCTPUU KAK CIIOCOB MPUBLLILHOTIO MEPEXO/A K
YKOHOMUKE C MHOTOOBOPOTHBLIM UCMOJIb30BAHUEM ITPO-
TYKIIAA

®dab6wen ['othe, Kpuctuna YerBepukoBa, ABTOMOOMIIbHAS UHYCTpHs, OpaHIu

ABSTRACT

Short-loop recycling is considered as a more efficient way to deal with circular use of raw mate-
rials, its main idea being to use, at least partially, basis or materials of old products to manufac-
ture similar new ones. Inspired by circular economy, this new business model tends to catch on
in Europe as it presents different benefits for the industrial companies: reducing total costs of
raw materials and dependency to its rates, increasing margins, reducing dependency towards
supply management and improving brand image. The enforcement of this strategy goes through
different main steps: including recycling abilities to the product design, increasing industrial
symbiosis and localization rates, developing and securing partnerships with specialized compa-
nies, building and monitoring a reverse supply chain.

ABTOPE®EPAT

B coBpemMeHHOI SKOHOMHUKE, OCHOBOW KOTOPOM! SIBJISIETCSI MHOTOOOOPOTHOE UCIIOJIB30BAHUE MTPO-
OYKIMH, YTUIIU3AIHs OTXO0JJ0B IO KOPOTKOMY IIUKIIY sBIsieTcs Hanbosee 3((EeKTUBHBIM CIIOCO-
O00oM B paboTe C ChIphEBBIMHM MaTepuaiamMu U npoAaykramu. OCHOBHBIM HPHUHILIMIIOM MOJI00HOMN
YTUIN3ALMU ABISETCS CO3JaHNE HOBOM MPOIYKIMU U3 T€X MaTepUasoB, KOTOpPbIE yXe ObLIM B
ynotpebnennu. B Hacrosimee BpeMs 3Ta MoJieIb Bce OOJIbIe M OOJbIe HaOUpaeT CBOIO MOITY-
nsipHocTh B EBpone. Kpome Toro, pabota, B COOTBETCTBUM C 3TOW MOJEIBIO, TApAaHTUPYET IS
KOMIIAaHUI U OMNpeZesIEHHBIE JIbIOThI, KOTOPHIE 3aKJIIOYAIOTCS B COKpALIEHHM 3aTpaT Ha ChIPbE,
0CBOOOXK/IEHMH OT 3aBUCUMOCTH Ha MPOJaXHbIE [IEHbl MaTepualla, yBeJIUUYEHUH 3aI1acOB CaMOro
Marcpuraia, COKpallCHUU 3aBUCHUMOCTHU OT HOBBIX IMOCTABOK TOBapa, yJIYUYIICHUNW HUMUIKA KOM-
naHuu. s Toro, 4ToObl rapaHTUPOBATh MPOBEJEHNUE PA0OT MO0 KOPOTKOMY LIUKITY, HEOOX0IMMO
YKC Ha paHHeI\/JI CTaguu 3aAyMaTbCAd O BHCAPCHHWU HCECKOJIBKHUX KIIHOYCBBIX 3TAIlOB, TAKHMX KakK:
aKTHBHAs pa3pab0TKa KayecTB JUIsl MOCIEAYIOMEr0o BTOPUUHOTO HCIIOJIb30BaHMs YK€ Ha CTauu
IIPOEKTUPOBAHMS MPOAYKTA, YCHIIEHUE POCTA MPOMBIIIJIEHHOIO cUMOMO03a U ypOBHS JIOKaJINU3a-
LIUH, Pa3BUTHE U oOecrieyeHre NapTHEPCKUX OTHOLICHUH CO CHEeLUalIU3UPOBAHHBIMU KOMITAaHH-
SIMH, CO3JaHUEC U OTCJIIC)KUBAaHUC O6paTHOfI CHCTEMBI II0CTAaBOK.
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Background. With a middle class of consumers forecasted to reach 3 billion
people before 2030, the demand for manufactured products is exponentially in-
creasing. The end of life of those products generates an impressive amount of
waste: the quantity of waste created by one person per year is around 300 kilo-
grams. Basic concept, but important to maintain a sustainable life, the “reuse and
recycle” model starts to be used in everyday life, in more and more countries over
the world.

Those 300 kilograms are the visible part of the iceberg. Upstream, one kilo-
gram of domestic waste has already generated 100 kilograms of industrial waste
(Centre National d’Information Indépendante sur les Déchets, France,
www.cniid.org, May 2011.)". This means that industrial economy is still based on a
linear model of resource consumption, following a “fake — make — dispose” pattern
[2]. Reinforced with the flourishing concept of programmed obsolescence, manu-
facturing companies purchase raw materials, apply added value, and sell brand new
products to customers who then throw them away.

Objective. Over the last years, the global extraction of raw materials has in-
creased by 80%. To sustain our productive economy as well as our health, we need
to drastically improve efficiency of recycling. Developed by different industrial
and waste-treatment companies, short-loop recycling can be part of the solution.

SHORT-LOOP RECYCLING: A NEW BUSINESS MODEL

While recycling is leaded by waste-treatment companies, short-loop recycling
is a rethought business model lead by industrial manufacturers. It is inspired by
circular economy, “an industrial economy that, by design or intention, is restora-
tive and eliminates waste, [...] and seeks to provide a model to decouple economic
progress from resource constraints in a way that inspires innovation throughout
the whole value chain” [1].

One of the distinctive
features of this model is
the fact that out-of-order
products and parts are tak-
en back by the manufac-
turer, and that recycled
materials can be re-used
within the same product

LONG-LOOPRECYCLING

SHORT-LOOP RECYCLING

Separation
of Materials

4R.
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. . Waste .
Materials Materials Materials

Waste
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Production Use

Recycling

Production Use
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Ry
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Materials Refurbish

Separation

Recycling of Materials

family.

Massively depending on the industrial and commercial network — unlike long-
loop recycling, it “has direct implications for the development of efficient and ef-
fective take-back systems” [4]: the manufacturer of the products keeps an eye on
the full life cycle of the product. “Unlike the previous model, short-loop manage-
ment of materials allows to reach really higher recycling rates. In this model, lo-
calization and state of products are permanently followed”.
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MULTIPLE BENEFITS FOR INDUSTRIAL COMPANIES

The development of this model is mostly based on the benefits it generates for
industrial companies.

- Increasing margins: when a product is out of order, most of its parts are
still usable and refurbishing those parts is a huge source of profit. This item may
have a knock-on effect on the customer for whom the price of a product or part can
be greatly decreased.

- Saving on raw materials: higher recycling rates make a bigger amount of
recycled materials, while the controlled and monitored processes help to preserve
and improve the material specifications.

- Linearizing production costs: the amount of recycled materials reduces
risks and dependency of companies on resources market prices.

- Securing material flows: the manufacturer keeping an eye on all the recy-
cling process, he masters the traceability of its materials, as well as the sourcing
regularity.

- Improving the brand image: today’s customers are more and more sensible
to the environmental approach. Marketing the brand with clean products — if it’s
the truth — is more attractive than ever.

- Reducing environmental footprint. finally, the most obvious benefit of re-
cycling might have good effect on the factory’s discards reduction and carbon bal-
ance. In countries who apply environmental taxes, this can as well be transformed
into financial savings.

Moreover, this model encourages performance development, through perma-
nent high-level product innovations as well as efficient partnerships between com-
plementary companies.

PRODUCT INNOVATION AND REVERSE SUPPLY CHAIN

Product innovation. “A circular system introduces a strict differentiation be-
tween a product’s consumable and durable components™ [2], the first step towards
short-loop systems being therefore the ability of the product to support an efficient
recycling process.

Two main capacities need to be implemented in the product design:

- The ability to be made or partly made from recycled raw materials ;

- The ability to be deconstructed with an efficient separation of materials.

If an industrial manufacturer wants to get involved in short-loop recycling, he
should often upgrade his models to their next generation, in order to include those
capacities and get good results and high recycling rates. “Designing a product to
use the purest materials possible helps maintain their residual value and supports
recycling and reuse.” [2]. This approach is inspired from the “cradle-to-cradle”
production theory, which aims at developing products with a fully circular life cy-
cle, including endlessly reusable materials.
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We can notice two different approaches in the way industrial manufacturers
push recycling abilities into their range:

- Some brands develop a specific “green” range of products, made from re-
furbished or recycled components. This range can generate a very interesting profit
for the company: while their lowered-prices tend to gain interests from the custom-
ers, the margin for the seller might be doubled compared to a “fully-new” product.
For instance, Ricoh’s “GreenLine products are now offered in six major European
markets, where they account for 10 to 20% of Ricoh’s sales by volume, and earn
margins that are as much as two times higher than those of the company’s compa-
rable new products — without a reduction in quali-
1.” [2].

- Some brands develop the process for their en-
tire range, especially in the automotive industry — as
does Renault for its vehicles sold in Europe. Overall,
in 2013, “the share of recycled plastics used in the
production of Renault and Dacia vehicles is estimat-
ed at an average 11%. The Group aims 10 achieve @ pembis sisie mual Gt awm
recycled plastic rate of 20% on new vehicles pro-
duced in Europe in 2015. [...] For example, it added two new plastic references
from short-loop recycling to its plastic materials catalogue [...] in 2014.” [2]. As
the result, 20% of recycled plastics are now used to manufacture the new Captur
model.

This tendency is also encouraged by the public regulations, recycling rates be-
ing now regulated by supra-national targets in the European Union. In automotive
industry, it is asked that 85% of a vehicle’s weight is recycled at the end of its use.
Nevertheless, most of it is still processed in long-loop recycling, as “a very low
quantity of materials gets into manufacturing of new cars. The ratio of recycled
materials reused for new vehicles is rarely over 25%.”[2].

Reverse supply chain. With a product design thought for an easier end-of-life
process, the second time towards implementation of a short-loop recycling system
is to set up the industrial capacity to take back or recover the used product, and to
deal with the process of dismantling and recycling.

The usual aim of an industrial manufacturer is to create added value while
making a new product from raw materials. The idea of short-loop recycling is to
create a reverse added value while making from an old product a new raw material,
that can be used to create a similar new product.
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As well as for long-loop recycling, the reverse supply chain implies specific
investments and competencies that might be substantially different from the nor-
mal production scheme. The industrial manufacturer doesn’t necessarily have the
know-how, the time, the money and the workforce to develop it by himself, and
that is why the partnership model is a main key to short-loop recycling.

LOCAL AND GLOBAL PARTNERSHIPS TO BUILD MATERIAL LOOPS

Recycling can be considered as a complete and independent industrial pro-
cess. More important, if it needs big investments, it also has its own way to gener-
ate added value and profit, making both start-ups and big environmental groups
like Suez Environment to grow their business plans and new techniques on reverse
supply chain. Those companies usually offer a better performance in recycling
process than a manufacturing company who would develop its own system.

Therefore, most of manufacturing companies who want to include reverse
supply chain in their production scheme tend to externalize this part of life cycle.
This is usually made through either four main ways: contracting service supplies,
performance-driven partnerships, joint-venture companies or local clusters.

Indeed, short-loop recycling aims at avoiding the long supply chain of usual
recycling, and therefore involves a notion of restrained territory: the partnerships
would be more efficient if closely localized. The idea is to shorten all the economic
and environmental effects of long-haul logistics distances to build material loops
within the same industry. It associates different actors of a same territory, grouped
within a cluster or eco-pole (different partner companies in the same geographic
area), or hosted as third-part companies inside the plants of bigger manufacturing
industrials.
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The settlement of such partnerships usually makes good externalities on its
local territory: reduction of industrial discards and visible waste storage, of trucks
traffic and air emissions. Moreover, it develops employment: 5 to 20 specialized
workers are needed for an on-site recycling unit, up to 300 for a dedicated refur-
bishment plant. As the result, they are a good image and communication theme for
both industrials and politics, and those installations are often supported by gov-
ernment or local authorities. They might help their implementation by unblocking
local or international subventions, as the LIFE European Subvention program [5].

CASE STUDY IN AUTOMOTIVE INDUSTRY: EXAMPLE OF RENAULT
GROUP

This idea of localized partnerships and competitive circular economy has been
enforced by Renault Group since several years on most of its plants. That is not a
coincidence: “with vehicles using an average 1,3 ton of materials, automotive in-
dustry is quite depending on natural resources.”[3]. It uses 6% of copper world
production, 15% of steel and until 60% of lead. With some materials being told to
be unavailable before 2030, automotive industrials already look for new supplying
ways.

Concerning cars deconstruction and recycling, numerous partnerships have
been settled throughout the plants to recover used materials onsite and use them as
the raw materials. “Renault’s objective is to achieve a ratio of 33% of recycled ma-
terials in the total mass of its new vehicles produced in Europe by 2016” [3] — and
to achieve such a goal means developing more efficient ways of recycling. The
plant of Flins (France) producing B-segment thermic and electric cars, hosts a
complete chain of short-loop recycling composed of:

- A joint-venture company specialized in product deconstruction, Indra, that
has been created between Renault Environment and Sita — a waste treatment com-
pany of the Suez Environment Group. The spare parts resulting from vehicle de-
construction are either refurbished if in good shape, either recycled for materials if
they are not usable.

- An in-house third-part plastic-recycling company, Broplast, who then takes
the polypropylene parts isolated from those used vehicles, in order to drill them
onsite in a dedicated area. The resultant plastic powder is directly sent to the plastic
workshop, to form the new skin parts that are put on the cars on the assembly line.
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As for used engines disposal, the plant of Choisy-le-Roi (Paris, France) is in-
volved since 1949 in the industrial process of refurbishing and recycling. The bro-
ken engines are sent to the plant by the local garages. When dismounted, the ex-
tracted and selected parts have two possible destinations:

- The ones in good shape are renewed and sent to the dealerships to be sold as
“used spare parts” to repair other engines. Those parts, checked and guaranteed,
are far less expensive than new ones while the margin for the company is largely
increased.

- The ones in bad shape are recycled into raw materials, metals or plastics,
that are directly included in the manufacturing of new engines in close powertrain
plants. 48% of the parts are sent to casting facilities to be recycled and included in
the metal parts of the new engines.

Usually, the refurbished engines contain 38% of reused parts, and 75% for the
gearboxes [6]. “The plant’s remanufacturing operations use 80% less energy and
almost 90% less water (as well as generate about 70% less oil and detergent
waste) than comparable new production does. And the plant delivers higher oper-
ating margins than Renault as a whole can boast.” [6]. Each year, the plant sends
to the dealerships 30 000 refurbished engines and 20 000 gearboxes (All schemes
inspired by: LE MOIGNE Rémy, Introduction to circular economy, June 2015).

Now, to let the global performance of this activity being still improved, it
needs to keep on with product innovation. For instance, development of the Elec-
tric Vehicle implies new big scale challenges, so that the electric batteries and mo-
tor waste treatment keep the “zero emission vehicles” claimed care for environ-
ment. Therefore, the batteries are rented to the customer so that the company keeps
full control on its life cycle, and in the same time that Renault brought the EV to
the market, the refurbishing and recycling system of the modules is already work-
ing, just some meters away from the batteries assembly plant.
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BHEJIPEHME SJIEKTPOMOBWIEHN C HEOBXOJINMOM
HH®PACTPYKTYPOM B CUCTEMY I'OPOJICKOI'O
OBHIECTBEHHOT' O TPAHCIIOPTA

E.A. JIxaiinay6exkoB, M.A. Haptos, H.b. [Ixaitnay6exkoBa
Kazaxckas akagemus TpaHcnopra 1 KOMMyHUKauuil uM. M. TeiHbInaeBa,
Anmartsl, Ka3zaxcran

[Ipesunent Pecnybnuku Kazaxcran H.A. HazapOaeB, o3ByuuBasi mnociaHue
Hapony Kazaxcrana «Kazaxcranckuit myth-2050 - enuHas 1elb, €IUHBIC
HHTEPEChI, €IMHOE OyayIiee», 0co00 MOAYEPKHYT HEOOXOIUMOCTh BHEAPECHUS
AIIEKTPOMOOWIIEH B TPaHCHIOPTHO-KOMMYHHUKAIIMOHHBIM KOMILIEKC PECIyOJIMKU C
CO3JJaHUEM  COOTBETCTBYIOLIEH HMHOPACTPYKTYphl. YUUTHIBas  TEHJICHIIUIO
CO3JaHUS «3EJICHOW» DKOHOMHKH, BO3HUKAET HEOOXOAMMOCTh BO BHEJIPEHUU
ABTOHOMHBIX DJJIEKTPUYECKHX TPAHCIIOPTHBIX CPEJICTB B OTPACIb TOPOJICKOTO
OOIIECTBEHHOT'O TPAHCIIOPTA.

CornacHO NPUMEHSAEMOW TEPMHHOJOTUU DJIEKTPOMOOUIIL — 3TO KOJIECHOE
TPAHCIIOPTHOE CPEJICTBO, NPUBOAMMOE B JIBUKEHUE OJIHUM WM HECKOJbKUMHU
ANEKTPUUYECKUMHU JBUraTENIMU, MOJYYAOIIMMH SHEPTrUI0 OT aAKKYMYJATOPHBIX
Ooatapeit (AKDB), emkocTHbIX HakomuTenedl U (WIM) TOIUIMBHBIX 3JIEMEHTOB,
MpeIHa3HAYCHHOE IS JBDKEHUS 10 JoporaM oomero monb3oBanus [1]. Ciaexyer
OTIWYATh AJIEKTPOMOOWIM OT THOPHUIIHBIX aBTOMOOWJICH, HWCHOJIB3YIOMIMX IS
JIBIDKCHUSI KOMOWHAIIMIO DHEPTUM DJICKTPOJABUTATENS U JABUTATENS BHYTPEHHETO
cropanus ([IBC) u ot TposieiiBo30B, IPUBOAUMBIX B JIBUKEHHUE HJICKTPUUECKUMU
JIBUTATEJSIMH, TIOJYYAIOIIUMHU SHEPTUIO0 OT BHEIIHETO MCTOYHMKA MO TPOJUIEAM, U
TpeOyIOIUX ClelnaaTbHO 000pyI0BaHHbIE aBTOMOOUIbHEIE Aoporu. Kak ciemayer
U3 OIpeAeNIeHUs], dJIEKTPOMOOUIN JENATCS Ha aKKyMYJSTOPHBIC, IMOJIy4arollue
HHEPTHUIO TOJBKO OT TATOBBIX aKKYyMYJISITOPHBIX OaTapei, yCTaHOBJICHHBIX HAa 3TOM
TPAaHCIIOPTHOM CPEACTBE M JJEKTPOMOOWIM C TOIUIUBHBIMU DJIEMEHTAMH,
AIIEKTPHUUECKasi PHEPTUs IS BIKCHUS KOTOPBIX BHIPAOATHIBACTCS TOILTUBHBIMU
AJIEMEHTaMHU (BOAOPOAHO-KUCTIOPOIHBIMU, METAaHOJbHBIMU u np.),
YCTaHOBJICHHBIMU Ha 3JIEKTPOMOOUIIE, U MOKET HakarumBaThcsi B TAroBbix AKDB
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WM €MKOCTHBIX HAKOIMUTENSIX YHEPTUM (MOHUCTOPAX), TAKXKE YCTAHOBJICHHBIX Ha
AIEKTPOMOOMIIE.

Haunbonee mmpokoe pacnpocTpaHEHHWE TONYUYUIUM  aKKyMYJISITOPHbBIC
anexkTpomoomin, nmutaeMmble 0T AKDB (CBUHIIOBO-KUCIIOTHBIX, METAUI-TUIPUIHBIX,
JUTUNA-UOHHBIX). MaccoBbI BBIMYCK M IIMPOKOE MPUMEHEHUE IJICKTPOMOOUIICH
UCIOJB3YIOIIMX  €MKOCTHBIE  HAKOINWTEIW  HDHEPruM, KakK  Ha3bIBacMble
CYHEPKOHAEHCATOPhl ~WJIM  HOHHUCTOPbl OTPAHWYEHO MEHBIIEH  YyJEIbHOU
HPHEPrOEMKOCTBIO TAKUX HAKOMUTENeH (MakcUMalibHOE 3HaueHue - 32 BT u/kr, npu
110 Br'y/kr y JUTHUA-HOHHBIX AaKKyMYJSITOPOB CEPUMHO  BBIMYCKAEMbBIX
AIEKTPOMOOMIICH) ¥ CIOXKHOCTHIO HMX TMpou3BojcTBa 1o cpaBHeHuto ¢ AKD.
DNeKTPOMOOUIIN ¢ TOTUTMBHBIMH 3JIEMEHTAMH BBITYCKAIOTCS CEPUMHO (HAIpUMeEp
Honda FCX Ha BOgOpOAHBIX TOTUIMBHBIX AJIEMEHTaX), HO MHPPACTPYKTypa s
3ampaBKU W OOCITY>XKMBaHHS TMOJOOHBIX TPAHCHOPTHBIX CPEJCTB pa3BUTa €Il
MEHbIIIe, YeM HHPPACTPYKTypa ISl aKKyMYJSTOPHBIX 3JeKTpoMoOmieil. Takum
oOpa3oM, caMbIM, Ha CETOJMHAIIHWUN [I€Hb, PACHPOCTPAaHEHHBIM W MAacCOBO
BBIITYCKAEMBbIM  THUIIOM  JJIEKTPOMOOWJICH,  SABJISETCA  aKKyMYJISITOPHBIN
AIEKTPOMOOHIIb.

He Tonbko 5erkoBble aBTOMOOMIM MOTYT CHA0XKaThCs JIEKTPOMOTOPOM, Ha
YJIMIAX KPYIHBIX TOPOJIOB Pa3BUTHIX CTPAH CTAJIM MOSBIATHCS JIEKTPOABTOOYCHI.
DneKkTpoaBTOOYC HEACIIEB M0 CPABHEHUIO C TPAJAUIITMOHHBIMU BUIAMU TOPOJICKOTO
AIIEKTPUUYECKOr0 TPaHCHOpTa — TPOJIeHOycoM M TpaMBaeM, HO Bcerja Oolee
3bh(DEeKTUBEH — €My He HYXHBl DJJIEKTPOIOACTAHIINK, OIOPbI, KOHTAKTHAs
ceTh. [IpeumymiectBa W HEJOCTATKH 3JIEKTPOABTOOYCOB, MO CPaBHEHHUIO C
aBTOOyCaMHu TPaAUIMOHHON KOHCTpPYKIMH, ocHameHHpIMA J[IBC 1 ¢ rubpuanbiMu
aBTOOyCaMu MpeICTaBICHBI B Tabuiie 1.

Tabnuua 1
[IpeumyiiectBa W HEIOCTaTKUM d3JEKTPOAaBTOOYCOB IO CPaBHEHHUIO C
aBTOMOOMJIsIMU, ocHaleHHbIMU JIBC ¥ ruGpuaHbIMU aBTOMOOWIIIMU

ITo cpaBHeHHIO ¢ aBTOOycaMu, ocHameHHbIMH JIBC

[Ipenmyiiecrsa Henocratku

- TsroBbIE 251eKTpOABUTATENN - AKKyMYJISITOpPBI TIOKa HE TOCTUTIIN
(T2 ) nmerot KIT 1o 90-95 % mo IJIOTHOCTH DHEPIUU U CTOUMOCTH,
cpaBHeHuo ¢ 22-42 % y JIBC. COITOCTaBUMOM C TOPIOYUM TOILJIUBOM.

- [lonmHOE OTCYTCTBUE BBIXJIONIOB - IIpu MaccoBoii 3apsiake
MAapHUKOBBIX Ta30B BPEIHBIX BEIIECTB B AIIEKTPOABTOOYCOB OT OBITOBOI ceTH
atMochepy BO3pACTaIOT MEPErPY3KU ANEKTPUUECKUX

-bosee BbIcOKast SKOIOIrMYHOCTH BBUY ceTen.

OTCYTCTBUS HEOOXOAMMOCTH MPUMEHEHHS - J1ns MaccoBOro mprUMeHEHUs
He(TSIHOTO TOTUIMBA. AIIEKTPOABTOOYCOB TpeOyeTcsi CO3aHHe

- Bo3mokHOCTD MO/13aps KK OT OBITOBOM | COOTBETCTBYIOINICH HHMPACTPYKTYPHI IS
AIIEKTPUYECKON CETH (PO3ETKH). nomzapsanku AKbB (3apsaHbie cTaHINM).

- [IpumeHeHune Ha JIETKOBOM - YXyamieHue XxapakTepucTuk Oatapeit
aBTOTPAHCIOPTE JEIIEBOM (110 CPAaBHEHUIO C Ha XOJIOZIE.

HE(TAHBIM WU BOJOPOJIHBIM - JlnmuTensHOE BpeMs 3apsaKu
TOIUTMBOM) HEPTHUH, aAKKyMYJISITOPOB 10 CPABHEHUIO C
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BbIpa0aThIBAEMOI ATOMHBIMHU 3apaBKOM TOIIMBOM.
anektpoctannuamu (ADC), - Beicokas croumocts nutueBbix AKD,
ruzpoanextpoctaniusiMu (I'9C) u T. 1. WJIM BBICOKUH BEC JOCTATOYHO EMKHUX

- Bricokas maBHOCTE X0Aa ¢ HpOoKuM | cBUHIIOBBIX AKD.
WHTEPBAJIOM U3MEHEHHUS YaCTOT - B GonpImmHCTBE City4aeB HU3KHE
BpallleHHUs Bajia IBUTaTels. JTUHAMHYECKHE MTOKa3aTeH.

- Bo3moxnocts nonzapsaku AKB Bo
BpEMS pEKYIIEPaTUBHOT'O TOPMOKEHHUSI.

ITo cpaBHenuto ¢ rubpuaabiMu aBrodycamu (JIBC u TOJl B pa3nuuHbIX KOMOWHAITUSX )
[IpenmyuiecTna Henocrarku

- Obmas nmpocToTa KOHCTPYKIIUU U - bonsmas macca AKD.
YIpaBlIeHUS! B CPABHEHUU C TUOPUTHBIMU - JlnuTtenbHas 3apsaka akKyMyJIsITOPOB.
aBTOMOOMIISIMHU. - HeoOxomnMocCTs HATHYMS

- MeHbliiee KOTUYECTBO MEXaHUYECKUX | aKKYMYJISITOPHOU Oatapeu (B HEKOTOPBIX
AIIEMEHTOB U JIeTalIeH. ruOpuax OTCYTCTBYIOT AJIEKTPUUECKHE

- boiiee BbicOKast HAJIEKHOCT. AKKyMYJISITOPHBIE OaTapen).

- [IpocToTa peMonTa 1 00CTy)KMBaHUS, a, - Hanbonee xpynHbie
KaK CIIeZICTBHE, U 00Jee HU3KUE 3aTPATHI ABTOMOOMJIECTPOUTETHHBIE KOMITAHUH
IIPU SKCILTyaTaluu. YAESAI0T MaJIo BHUMaHUS 3JIEKTPOAaBTOOycaM B

- bonee nmpocras 3nekTpoHuKa, MOJIb3Y THOPHUIHBIX aBTOOYCOB.
YIPaBIISIONIAs TSITOBOM YCTAaHOBKOM, TaK KaK - OTcyTCTBHE albTEPHATUBHOTO
HET HEOOXOMMOCTH YIIPABIIATH OTIIEIHHO JIBUTATENs (B HEKOTOPBIX MOJAEISX THOPUTHBIX
Pa3HOPOJIHBIMH JIBUTATEIISIMU. aBTOMOOMJIEH BO3MOKHA pean3alus TSIy oT

- CymectBenHast skoHomus Ha | kM nytu | IBC unu TOJ] oTaensHO, mpu BHIXOIE U3
B CMEIIAHHOM HJIU 3arOPOJIHOM LIHKIIE. CTpPOSl OJTHOTO JIBUTATENsi BO3MOXKHO JIBU)KEHUE

Ha JIPYTOM).

VcTOoYHHK: cocTaBIEHO aBTOpaMH IO MaTepuaiam [2].

B 10 Xe Bpems Bemercs WHTEHCHBHAas paboTa IO COBEPIICHCTBOBAHHIO
KOHCTPYKIIUM  DJICKTPOMOOWJEH H  OOCECIeYeHHI0 HX OC30MacHOCTH B
AKCIUTyaTaly U JTOCTYIHOCTH ISl ToTpeOuTens. B kauecTBe npumepa, B Tabnuiie
2 TPUBOAWTCS CPAaBHEHHE DKCIUTYaTAIMOHHBIX XapaKTEPUCTHUK TPEX JIETKOBBIX
AIEKTPOMOOMIICH pa3HBIX TOJIOB BBITYCKAa — TOPOJCKOTro 3nekTpomodmiiss General
Motors EV1 (1996r.), cxoxero ¢ HuM 1o kiaccy u pazmepam Mitsubishi i-MiEV
(2010r.) u coBpeMeHnHoro cepuitnoro BHeaopoxkHuka Toyota RAV4 EV (2012r.).

Tabnuma 2
DKCITyaTallMOHHbBIE XapaKTEPUCTUKHU AJIIEKTPOMOOMIICH
Monens General Mitsubishi i- Toyota RAV4
AIIEKTPOMOOUIIS Motors EV1 MiIEV EV
Hasao 1996 2010 2012
MIPOU3BOJICTBA
Tun ky30Ba 2-X MECTHBIN 2-X MECTHBIN 4-X MECTHBIN
(xymne, 2 nBep.) (xyne, 2 nBep.) | (kpoccoBep, 5 ABep.)
Konecnas popmyna 4x2 4x2 4x2
T axicymynTopa CBHHHQBO_ JInTuii-noHHbIN JInTnii-uoHHBIN
KHCIIOTHBII
Emkocts 16,2 16 41,8
AKKyMyJsiTopa, KBT*u
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VY nenbHas
SHEPTrOEMKOCTh 60 100 160
aKKyMyJiaTopa, Br*u/kr

Cpennuii 3amac 90 150 160
X0J1a, KM

Mongtocts 102 47 115
CHUJIOBOTO arperata, KBt

Bpewms 3apsaaxu 12 6 6
aKKyMYJISITOPOB, 4

Macca 1400 1110 1829
AIEKTPOMOOMIIS, KT

MakcumanbHas 129 130 160
CKOPOCTB, KM/4ac

CTOMMOCTH HOBOTO 43 995 $, ObL1 25000 $ 49 800 $,
aBTOMOOWJISE HA MOMEHT JIOCTYTICH TOJIBKO B | OECHOUUIMHHBIN BBO3 | OECMONIIMHHBIN BBO3
MPOU3BOJICTBA, YCIOBUSA (CIIA) Ha Ha TEPPUTOPHIO Ha TEPPUTOPUIO
pHOOpEeTEHUS ycioBusix mu3uHra | TamoskeHHOro coro3a | TaMokeHHOro coro3a

HcToYHUK: COCTABJIEHO aBTOpPaMHU 10 MaTepuanam [2, 3].

N3 tabnumel  BUOHO, uTo 3a mnociaeanue 10-15 mer croumocTh
anekTpoMobmiiel cauzuiack (B 2012 roy BHEJOPOKHUK CTOUT YyTh OOJIbIIE, YEM
rOpPOJICKOM KOMMAKTHBINA 3JIeKTpoMoOuis B 1997 1), oHu cranmu 0oliee HOCTYIHBI
MOTPEOUTENIO, a WX OJKCIUIyaTallHOHHBIE CBOWCTBAa JIMHAMHUYHO MEHSIOTCS B
MOJIOKUTENIbHYIO CcTOpoHY. HoBeitmas pa3pabotka kommanuu Tesla —
anekrpomobmiis Tesla Model S cnocoben mpeonmoners Ha omHoi 3apsake AKb

eMKkocThio 85 kBT-u paccrosinue B 300 kM [2].

OpHako, CKENTUYECKOE OTHOIIEHWE MOTpeduTenel K 3JIeKTpoaBTOoOycam
00yCJIOBIIEHO TeM (DaKTOM, YTO yJAENbHAsl IHEPrOEMKOCTh CaMbIX COBPEMEHHBIX
ANEKTPUYECKUX  AKKyMYJISITOPOB Ha TIOPSIOK  YCTYyHaeT TPaJUuLMOHHOMY
YIJIEBOJLOPOJAHOMY CBIPBIO, KpOME TOIO Macca DJHEPrOCHIOBOM YCTaHOBKH
apromoOunss ¢ JIBC He wu3MeHseTcs NHpU HM3MEHEHHHM €& S3HEpPrOeMKOCTH, a
YBEJIMYECHHE 3aI1aca X0J/1a MOXKET ObITh JOCTUTHYTO 32 CYET YBEJIMYEHHUS MAacChl
TOIUIMBA B TOIUIMBHBIX OaKax, a HE 3a CYET YBEJIMYEHHUS BECa aKKyMYJSITOPHOM
Oarapen. DOTO [daeT TMOBOJ CKENTHKaM TOBOPUTh O He’((PEKTUBHOCTH
AIEKTPOMOOMIICH, MO CpaBHEHHUIO ¢ aBToMoOwWIsiMu, ocHamleHHbIMU JIBC. Ilpu
ATOM YacCTO HE YTOYHSETCS, O KAKOM THIIE 3JIeKTpoMoOusel uaet peus. [lpucymue
AIEKTPOMOOMIISIM 3KOJIOTUYECKHE MPEUMYIIECTBA U OIPAHMYEHHOCTh 3araca Xoja
00yCJIaBIMBAIOT MX MEPCIEKTUBHOCTh B MEPBYIO Oyepenb Jii NPUMEHEHUS B
KpPYIIHBIX TOpOJax, MPUYEM IMEPCIEKTUBHOCTh MPUMEHEHHUS ISl PA3HBIX T'OPOJIOB
He oauHakoBa [4].Takum oOpa3oM, TMOA DJIEKTPOABTOOYCOM IMOHUMAETCS
AIIEKTPUYECKHUI aHaJIOr aBTOOyCa, MCIOJIb3yEeMOro B KayecTBE OOIIECTBEHHOI'O
TPaHCIIOPTa B YCJIOBUSAX KPYIHOIO TOpojia, Ha IMpuMepe TI. AJmaTel, H
MEPCTIEKTUBBI PA3BUTHS DJIEKTPOABTOOYCOB pacCMaTPUBAIOTCS B ’TOM paspese.

CornacHo CTaTUCTHYECKUM JIaHHBIM, B ropojae AnMaThl HacuuThiBaeTcs 498.9
THIC. €IWHHWI] aBTOTPAHCIOPTaTakuM o00pa3oMm, Ha 100 TOCTOSHHBIX KHUTEICH
ropoja npuxoautcs B cpeaHeM 34,1 apromoOunsb [5]. ExenneBHO HA TEPPUTOPUIO
ropojia Bble3:kaOT okoyio 200 Thic. aBTOMOOMIIEH U3 O0JACTH. DTO KOJIMYECTBO
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aBTOMOOWJIEH W BBIOpAchIBaeT B aTMocdepy ropoja B cpeaHeMm 3a roa 167 Thic.
TOHH. BPEJHBIX 3arps3HSIOMIMX BEIIECTB 2632 ThIC. TOHH W NAaPHUKOBBIX Ta30B,
npu cpeaHeMm cyrouHom mnpodere 100 km. Takum oOpa3zoMm Jaxe Mpu YaCTUUHOU
3ameHe aBtoTpaHcrnopra ¢ JIBC myTem BHeapeHus 3JIEKTpOaBTOOYCcOB B cdepy
OOLIECTBEHHOI'0 TPAHCIIOPTA, SKOJIOTMYECKasi CUTYalMsl YIYyUIIUTCS, YTO OCOOEHHO
aKTyaJIbHO B CBETE IOCTOSIHHOTO POCTAa YMCJIEHHOCTH aBTOTPAHCIIOPTa B TOPOJIE.

[Io moBOMY SKOJIOTMYECKUX MPEUMYIIECTB 3JIEKTPOABTOOYCOB CYIIECTBYET
MHEHHE, YTO BHEJAPEHHE DJIEKTPOTPAHCIIOPTA CHU3UT JO MUHUMYyMa MOCTYIUIEHUE
(omuccuo) B armocdepy TOKCHUHBIX BemiecTB (kaHueporenor), CO, a3ora,
opranuyeckue coeauHeHuid, ypoBeHb CO; OyneT MOHMKEH BJOBE, COJEp>KaHUE
okuciioB azora NOy Oyner cHmwkeHO Ha 25%, HO BMECTE C TEM, TOBBICHUTCS
COJIEp’)KAaHUE JIBYOKHCH CEpbl — NPOAYKTa CHKUIAaHMS YIVII Ha TEIJIOBBIX
anektpocTaniusx (TOC), BbI3bIBAIOMINI KUCIOTHBIE N0k [3]. OnHako cieayer
YUHUTBIBATh, YTO BO-NEPBBIX Ha crauuoHapHblx TOC nerde ycraHaBiauBaTh U
MEHATh (QWIBTPHL AJIE BHIOPOCOB M MPOBOJUTH MPOUYUE NPUPOJOOXPAHHBIC
MEpOMNpUATHS, YEM yCTaHaBIMBaTh (QUIBTPHI HA  KaXJAOM  OTACIIBHOM
aBTOTPAHCIIOPTHOM  CPEJACTBE,  BO-BTOPBIX  HE  BCS  BJIEKTPOIHEPIUs
BbIpaOateiBaeTcs TOC nmpu CKUraHuu yriis U HeTenpoAyKTOB (BIOJHE BOZMOYXKHA
pabora TOC Ha npupogHOM rase), Mepexo]i Ha BO30OHOBJISIEMbIE HCTOYHUKU
SHEpruu (PHEprusi COJHIA W BETPa) M AaTOMHYIO SHEPreTUKy JTaBHO CTall
oOuieMupoBoii TeHaeHuuen. Ecnu paccmaTpuBaTh KOHKPETHO TI.AJIMAaThl, TO
ansrepHatuBord TOC moryT nociyxuth Kammararickas ['9C, Monnakckas 1'9C, a
Tak ke AnMatuHckuit kackaa Maneix ['9C. [Jonroe BpemMsi CYUTANOCh, YTO YIPO3y
JKOJIOTMU CcpaBHUMYIO ¢ 3muccuedl J[BC aBToTpaHcnopra BpeOHBIX BELIECTB,
npencraBisitoT AKB anektpoaBTo0ycoB [3]. OnHako cieqyer y4ecTb, 4TO BCE
pexxe Il MOUTaHUS MCHOJB3YIOTCSI CBHHUOBO-KUCIOTHBIE —AKKYMYJISITOPBI,
collepKalllue  CEepHYK  KHUCIOTY, UX CTPEMHUTEIBHO BBITECHSIOT  OoJjee
coBeplieHHbIe TuTuii-noHHbie AKD.

[Ipy BHeOpeHWH TpaHCHOPTA HA DJIEKTPUUYECKOM TIre B TOPOJACKYIO
MapuIpyTHYIO CETh OOIIECTBEHHOTO TPAHCIOPTa OCTPO BCTAET BOIPOC CO3JAHUS
COOTBETCTBYIOIIEH MHpacTpykTypsl. Ha nyTd mHUpoKoro mnpuUMEHEHUs
AJIEKTPOABTOOYCOB HMMeEeTcs psii MpoOsieM, Kak TO: IMOBBIIIEHUWE HArpy3Kd Ha
3JIEKTPOCETH, B TOM 4YHCIIE U OBITOBBbIE NPU 3apsAIKE OT TOPOJCKOH CeTH,
OTCYTCTBUE CETHU CIIEIUATbHBIX 3aPSAHBIX CTAHIIMN B KPYIIHbIX.

OpHako CyIIECTBYET M psJl PELICHUH, OCHOBAHHBIX HA ONBITE CTpPaH, IIe
IIPOUCXOIUT UHTEHCUBHOE BHEJIPEHUE 3JIEKTPOABTOOYCOB B CETh OOLIECTBEHHOIO
TpaHCIOpTa. OJTO — CTPOUTENBCTBO CIELHMAIBHBIX 3apsiIHBIX CTAHLMA €
COOCTBEHHOM  AJIGKTPOCETHhIO B  KPYNHBIX Tropojax W  HUCIOJIb30BAaHUE
QIbTEPHATUBHBIX WJIM BO300HOBIIIEMBIX HMCTOYHUKOB OJHEPruu (TEIUIOBbHIE
ANEKTPOCTAHLUMKA HA TMPUPOJHOM Trasze, THAPOIIEKTPOCTAHLUHU, BETPSHbIC
ANEKTPOCTAHLUMHK) [JIi WX MHUTaHUS, CO3JAaHUE CETH AaBTOHOMHBIX 3apsIHBIX
CTaHIMI THUTAEMbIX OT COJHEYHbIX OaTapeil Ha MEXIYTrOpOJHHX Tpaccax
pecnyOnuku. OOmMpHAsT TEPPUTOPUS C HUBKOM IUIOTHOCTBIO HACEJICHHS,
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cobeHHoctn penbeda u kauMmata PecmyOmuku Kazaxcran cmocoOcTBYIOT
Pa3BUTHUIO AITEPHOATUBHON YEHPTETHUKHU.

[lepcrieKTUBHBIM pelieHueM MpooJieMbl AehUIINTA DJIEKTPOIHEPTUU CTaHET
cozmanue ADC Ha tepputopun Kazaxcrana. HeoOXoauMocTh pa3BUTHS aTOMHOM
sHepreTuku Obuia moauepkHyta B Ilocnmanuu Ilpe3unenta Hapsgy ¢ BHEApPEHUEM
AIICKTPOMOOMIICH.

Kpome toro, cyimiecTBytoT criocoObl YMEHbIIICHUS 3aTpaT 3JIEKTPOIHEPTUHU 32
CYET NPUMEHEHHUS [MEPEIOBBIX TEXHOJIOTMH TMpU KOHCTPYMPOBAHUU U
MIPOU3BOJICTBE JIEKTPABTOOYCOB:

— IPUMEHEHUE CHUCTEMBbI PEKYINepalud SHEPrud IpPU TOPMOKEHUU B
TrOPOJCKOM IIHKIIE;

— UCIIO0JIb30BaHUE HAHOMPOBOIHUKOBBIX JUTUH-UOHHBIX TATOBBIX AKD,
YIPaBIsI€MbIX MUKPOIPOLIECCOPOM;

- OCHAIIIEHUE COOCTBEHHBIMH WCTOYHUKAMH DJICKTPOIHEPTHH IS
MOA3aPSAJIKM TSITOBBIX AaKKYMYJATOPOB B YCIOBUSIX OTCYTCBUSA CIELHAIbHBIX
3apsAIHBIX CTAHIIUNA WM TOPOJICKOM anekTpoceTu. Hanpumep, conHeunsie 6arapew,
pa3MelIeHHbIE Ha KOPITyCce, IPUMEHEHHE TOIUIUBHBIX 3JIEMEHTOB.

Heobxoaumbl 5KOHOMHYECKHE MEPhI CTUMYJIUPOBAHUS HACEIICHUS, TAKHUE KaK
OECHONUIMHHBIA BBO3 MMIOPTHBIX 3JIEKTPOABTOOYCOB, YAaCTUYHASI KOMIICHCAIIUS
3aTpar Ha JIEKTPOIHEPTUIO HPHU MPUOOPETEHUU UMIIOPTHOTO (HA MEPBOM 3Tarie)
WM OTEYECTBEHHOTO JJIEKTPOABTOOYyca, BHEAPECHHE CIENUATbHBIX TapudoB Ha
ANIEKTPOIHEPTUIO TMPU 3apsiiIke BHE TMHUKOBBIX YacoB (B HOYHOE BpeMs),
BBIJICJICHHBIE TTOJIOCHI.

Bueapenue 51ekTpoaBTOOYCOB B CHCTEMY OOIIECTBEHHOTO TpaHCIOpTa
noTpedyeT CO3JaHus NPEANPUATAA 10 CEPBUCHOMY U TEXHHYECKOMY
OOCITY’>KUBAaHUIO W PEMOHTY 3JIEKTPOAaBTOOYCOB, a B TOCIEJACTBUM U IO HX
MIPOU3BOJICTBY, YTO B CBOK OYEpPEAb MOCIYXKUT TONYKOM K JajbHEUIIEMY
WHTEHCUBHOMY Pa3BUTHUS MAIIMHOCTPOUTEIbHOU oTpaciu Pecmy6nuku Kazaxcras.

Jlis  pemieHus 3amad 1O BHEAPEHUIO DJIEKTPOMOOWIIEH, MpeaiararoTcs
CJIEIYIOIINE MEPBI:

1.Oprann3oBath TroCyJapCTBEHHYI0 UM  HWHBECTHUIMOHHYIO  MOJJEPKKY
pa3pabOTKM U TNPUMEHEHHUS DJIEKTPOaBTOOYCOB B TPAHCIOPTHOM CHUCTEME
Kazaxcrana u co31aTh COOTBETCTBYIONIYIO HHPPACTPYKTYPY B HEH;

2. Co3nmaTh HAyYHO-TEXHUYECKHE IEHTPHI MO pa3paboTKe U COOCTBEHHOMY
MIPOU3BO/JICTBY AJIEKTPOABTOOYCOB;

3. Opranu3oBaTh Ja0OpaTOpPHIO II0 pa3pabOTKE OMBITHBIX 00pPa3IoB
ANEKTPOMOOWIIE U 3JIEKTPOaBTOOYyCOB  mpu  (UHAHCOBOWM  MOAJEPKKE
rocyapCTBEHHBIX OPraHoB U opranu3aiuii Pecyonuku Kazaxcran.
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ABSTRACT

The main purpose of this research is the energy evaluation of a photovoltaic greenhouse
with an innovative framework, defined “Serra d’Arte”, designed for the area of Pompeii (south
Italy). Using the simulation software ECOTECT, the energy performance was evaluated in terms
of photosynthetically active radiation available inside the proposed greenhouse as well as annual
electrical energy production. The simulations were performed considering two different covering
materials and two types of semi-transparent photovoltaic modules. The results demonstrate that
the “Serra d’Arte”, with or without photovoltaic modules, can be used in the considered location
for the cultivation of many plant species. The use of photovoltaic modules, in which the area of
photovoltaic cells is equal to 50% of the total surface of the module, allows both an acceptable
shading of the crops and a suitable annual electrical energy production.

Keywords: greenhouse; semi-transparent photovoltaic modules; Pompeii; Ecotect;
photosynthetically active radiation

INTRODUCTION

The main objective of a greenhouse is to filter and use the solar radiation
through the selective behaviour of transparent materials. It is not only a protection
from adverse weather conditions, but it is a solar collector that optimizes the
contributions of daylight and heat. The ability to use solar energy depends on the
characteristics of the covering materials as well as the place where the greenhouse
is installed and its microclimate. The local weather trend strongly affects the
microclimate inside the greenhouse and, then, the plant species to be cultivated.
Different plant species require different climate conditions for a correct growth. In
order to guarantee the optimal condition for the growth of crops, different types of
greenhouse and covering materials were developed [1]. The main problem of
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greenhouses placed in the south Europe countries is the control of solar radiation.
In fact, in these countries, solar radiation can be very intense and dangerous for the
crops. Generally, to decrease the intensity of the solar radiation, specific covering
materials or screens were used. The use of photovoltaic (PV) modules for limiting
the solar radiation can represent an interesting alternative technique. They allow
both the reduction of the solar radiation and the production of electrical energy
from a renewable source. The problem connected with the use of photovoltaic
modules in the roof of greenhouses is the effect of the shading on the crops.
Several studies [2-5] analysed these effects highlighting that, if the shading due to
photovoltaic modules is limited, it does not significantly affect the growth of the
crops. A suitable arrangement of standard PV modules, semi-transparent PV
modules or PV modules with innovative PV cells [6] can help to improve the
agricultural income. In order to safeguard the crops growth, the Italian law [7]
provides economic incentives for the photovoltaic systems, whose surface does not
exceed the 30% of the total floor area of the greenhouse.

The main purpose of this work is the evaluation of the energy performance of
a photovoltaic greenhouse with an innovative framework, defined “Serra d’Arte”,
designed for the area of Pompeii (south Italy). The area of Pompeii 1s a world
heritage site, well known in the world to be the only one archaeological site in
which it is possible to see a complete old Roman town with a very good
preservation status of buildings. Nationally, the area of Pompeii is also famous for
the production in greenhouses, especially of flowers. Thanks to its temperate
climate, a significant surface of conventional greenhouses was installed in the area
of Pompeii and in its surrounding areas. Although the conventional greenhouses
installed show good energy performance, they are not integrated from the
architectural point of view in the landscape. Once defined the size and the
framework of both the “Serra d’Arte” and a reference greenhouse with
conventional framework, virtual models of both greenhouses were realized by
using the simulation software ECOTECT [8]. The performance of the “Serra
d’Arte” without photovoltaic modules was evaluated in terms of
Photosynthetically Active Radiation (PAR) and compared with that of a
conventional greenhouse. Finally, the intensity of PAR inside the proposed
greenhouse was evaluated upon varying both the covering materials and the type of
photovoltaic modules installed on the greenhouse roof. Two covering materials
with different values of visible transmittance and two types of semi-transparent PV
modules with different ratio between the area of the PV cells (opaque surface) and
the total surface of the PV module [9] were analysed.

METHODOLOGY

The need to develop a different greenhouse with an innovative framework
(Figure 1a), compared with those usually commercially available, comes from the
desire to improve the integration between constructions and landscape in which
they are placed. This integration becomes very important for the locations that are
interesting from both an architectural and a historical point of view, as the area of
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Pompeii (Figure 1b). The Table 1 lists the main characteristics of both the
reference greenhouse and the “Serra d’Arte”. The framework and the size of the
reference greenhouse were chosen to be representative of the different PV
greenhouse commercially available, while the “Serra d’Arte” was designed in
order to facilitate its architectural integration with the landscape in which it is
placed.

Figure 1: Rendering of the photovoltaic “Serra d’Arte” (a) and of the
photovoltaic “Serra d’Arte” installed in the area of Pompeii (b)

Table 1: The main characteristics of the greenhouses

Greenh Roof Leng Spa Height Roof
ouse type type th (m) n (m) (m) slope (°)

Convent Symm 70
ional etric 7.20 0 ' 2.50 20
greenhouse | pitched

Asym 2.23

“Serra | metric 5.4 | (minimum)

d’Arte” pitched 6.60 0 2.78 30
(maximum)

The simulations were performed considering two different covering materials:
(1) polyethylene film with a value of the visible transmittance declared by
manufacturer equal to 0.91 [10] and (i1) glass with a value of the visible
transmittance declared by manufacturer equal to 0.81 [11]. The figure 2 shows the
virtual models of the conventional greenhouse without PV modules (Figure 2a)
and the proposed greenhouse with PV modules characterized by a shading
percentage equal to 25% (Figure 2b) realized by using the software ECOTECT.
Regarding the climatic conditions, the weather file of the location closest to the site
(Energy Plus data for Naples [12]: latitude 40.8° - longitude 14.3°) was taken into
account.
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Figure 2: virtual models of the conventional greenhouse without PV modules (a)

and the proposed greenhouse with PV modules with a shading percentage equal to
25% (b).

Differently from the standard PV modules, the semi-transparent PV modules
are assembled using a transparent support plate; in this way, the solar radiation can
reach the crops. Two different semi-transparent [9] PV modules installed on the
roof of the model were considered. The values of the shading percentage,
calculated as the percentage values of the ratio between the area of the PV cells
(opaque surface) and the total surface of the PV module, are equal to about 25%
and 50%.

The Table 2 lists the main technical specifications of the two semi-transparent
PV modules considered in the simulations.

Considering the application to the “Serra d’Arte”, it is possible to install 15
PV modules for a total nominal power of the photovoltaic system equal to 0.675
kW and 1.500 kW, respectively, for the PV modules with shading percentage equal
to 25% and 50%. The PV modules were installed only on the south oriented
surface of the roof. For all configurations of both the conventional and the “Serra
d’Arte” greenhouses, the values of the PAR were evaluated on a horizontal
calculation grid placed inside the model at a height of 0.80 m above the ground.
The values of PAR calculated on all the vertices of the grid were averaged to
obtain the monthly average PAR level.
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Table 2: Main technical specifications of the two semi-transparent PV

modules

Model of the PV Revolution 6 Go Revolution 6 Go green
module Green 45-12 [9] 100-24 [9]

Module nominal
power (W) 45 100

Number of PV 12 24
cells

PV module
efficiency (%) 375 8.33

Size of the PVI 5 400 x 600 x 5 2,000 x 600 x 5
module (mm)

Shading
percentage (%) 25 30

RESULTS AND DISCUSSION

Comparing the monthly average PAR values calculated inside the

conventional and the proposed greenhouse without PV modules varying the
covering material, it is possible to notice that, for a given covering material, the
amount of PAR available inside the “Serra d’Arte” and the conventional one is the
same.

In the Figure 3, the monthly average PAR values calculated for the “Serra

d’Arte” varying both the covering material and type of PV modules were reported.
The values of PAR inside the greenhouse indicated in this figure were compared
with the levels of PAR in the same greenhouse without PV modules (reported in
the Figure 2).

The simulation results highlight that:

- for a given covering material and type of semi-transparent PV module,
the values of PAR calculated in presence of PV modules are always lower than
the values of PAR calculated inside the “Serra d’Arte” without PV modules;

- for a given covering material and type of semi-transparent PV module,
PAR values decrease at increasing the shading percentage of the PV modules;

- installing PV modules with a shading percentage equal to about 25%,
the percentage difference in terms of PAR values between the “Serra d’Arte”
with and without PV modules ranges from 5% to 11% or from 4% to 7%,
respectively, in the case of the greenhouse 1s covered with plastic film or glass;

- installing PV modules with a shading percentage equal to about 50%,
the percentage difference in terms of PAR values calculated for the “Serra
d’Arte” with and without PV modules ranges from 10% to 21% or from 9% to
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18%, respectively, in the case of the greenhouse is covered with plastic film or
glass;

- for the considered location, with or without PV modules, the highest
PAR values were achieved using polyethylene film as covering material.
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Figure 3: PAR inside the proposed greenhouse for different covering materials and
types of PV modules

The Figure 4 shows the comparison between the monthly average PAR values
calculated for the “Serra d’Arte” covered with polyethylene film with and without
the PV modules and the range of PAR values required for a correct growth of
different plant species [13]. The figure highlights that, installing the PV modules
with a shading percentage of 50%, the levels of PAR inside the greenhouse are
adequate for the growth of many plant species during the most part of the year.

Finally, through the software ECOTECT, an annual electrical energy
production equal to about 995 kWh/year and about 2252 kWh/year were estimated,
respectively, for the PV modules with a shading percentage equal to 25% and 50%.

CONCLUSIONS

The energy performance of a photovoltaic greenhouse with an innovative
framework, called “Serra d’Arte”, designed for the area of Pompeii was analysed
through the simulation software ECOTECT. The simulations allowed to compare
the PAR values inside the “Serra d’Arte” with those of a conventional greenhouse
upon varying the covering material and the type of PV modules. The simulation
results also provided guidance on how to optimize the energy performance of the
photovoltaic “Serra d’Arte” with respect to conventional greenhouses
commercially available. The data demonstrated that the highest PAR values inside
the greenhouse were reached using plastic film as covering material and that the
PAR values decrease at increasing of the shading percentage of the PV modules.
The percentage differences in terms of PAR values calculated for the “Serra
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d’Arte” with and without PV modules ranges (i), for the PV modules with a
shading percentage of 25%, from 5% to 11% or from 4% to 7%, respectively, in
the case of the greenhouse is covered with plastic film or glass and (ii), for the PV
modules with a shading percentage of 50%, from 10% to 21% or from 9% to 18%,
respectively, in the case of the greenhouse is covered with plastic film or glass.
Although the PV modules with shading percentage equal to 50% caused a
reduction of the PAR values from 9% to 21% with respect to the same greenhouse
without PV modules, the PAR levels were compatible with the correct growth of
many plant species during the most part of the year.
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Figure 4: PAR values range required for the correct growth of some plant species
inside the new greenhouses covered with polyethylene film for different types of
PV modules
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NCIIOJBb30BAHUME METO/JA TEIIJIOBOI'O BAJIAHCA 1P OIIEHKE
INPUMEHEHMUWSA BUOT'A3A B KAYECTBE TOIIVINBA

P.4. Ipiranosa, B.I1. [Ilunkos, 3.P. 3aiinameBa
KazaHckuii rocy1apcTBEHHBIN SHEPTeTHYECKUM YHUBEpCUTET, T. Kazans, Poccus

[Tpobnema sHeproeMKocTH M OOpa30BaHMS OTXOJOB CaxXxapHOM NPOMBILIUIEHHOCTH TpeOyeT
3 PeKTHBHOTO pemeHus. TakoBBIM MOXET BBICTYIUTh OHOTAa30BbIE TEXHOJOTHH B KyIle C
KOT€HEPallMOHHBIMU yCTaHOBKaMU. ABTOpaMM IPOBEIECHbI PacyeThl BBHIPAOOTKU SHEPIUU MPU
MCIIOJIb30BaHUU JIAaHHOM TEXHOJIOTUH.

B DOnepreruueckoii crparerun Poccun Ha nepuon ao 2030 rona, pasaen
"MHHOBallMOHHAs U HAYYHO-TEXHUYECKAas MOJUTHUKA B SHEPreTUKe" - pacliupeHue
MPOU3BOJICTBA M HCIIOJb30BaHUA HOBBIX BHUJOB TOIUIMBA, IOJIY4YaeMbIX W3
pa3sTUYHBIX BUJOB OHMOMAcChl, OTPaXEHO HAIpaBJIE€HUE TOCYAAPCTBEHHOU
SHEPreTUYECKON TMOJUTUKH, OJHUM U3 IEJEBbIX OPUEHTUPOB HA YKa3aHHbBIN
MEpPUOJT  SBISCTCA  TOBBINICHWE  SHEProdOPEKTUBHOCTH W YBEJIHMUYCHUE
OTHOCUTEIHHOTO 00BbEeMa MPOU3BOICTBA U MOTPEOICHUS IICKTPUICCKON YHEPTUU C
MCIIOJIb30BaHUEM BO300HOBISIEMBIX MCTOYHUKOB 3Hepruu [1]. Mcmonw3oBanue
OMOTEXHOJOTUM [IJIs1 peIIeHUs] 3ajay OMOJOTMYECKONW OYHUCTKH M TOJy4YeHUSs
Ouoraza npuoOpeTaeT Bc€ Oosee BaxxHoe 3HaueHue [2-10].

CaxapHbIil IECOK SIBJIAETCS COLMAIBHO 3HAYUMBIM IIPOJIOBOJIBCTBEHHBIM
ToBapoM. OH BBICTYIAET MPOJYKTOM MOTPeOJIEHUSI HE TOJIBKO BCEro HaceleHUs
P®, HO ¥ MOBCEMECTHO MCIOJB3YETCS B NMUIIEBOW NPOMBILIIEHHOCTU. MIMEHHO
nodtoMy PO 3aHHMMaeT miecToe MECTO B MUPE 1O MOTPEOIEHHUIO caxapa.

[Ipou3BoCTBO caxapa sIBISETCS BECbMa SYHEPTOEMKUM MPOLIECCOM, KOTOPbIN
Takke TpeOyeT OOJBIIOro KOJIMYECTBA HCXOJIHOTO CBIPhA, B HECKOJBKO pa3s
MIPEBHIIAIONIETO 00bEM UTOTOBOM BBITyCKaeMOW MPOAYKIMH. Bcee 3To Hampsamyro
CBSI3aHO C TEXHOJorueu nepepaboTku cBekibl. [Iporecc nepepaboOTKU OTXOJI0B
TpeOyeT BBICOKUX DHEPreTUUECKUX U MATePHUAIbHBIX PECYPCOB, a TAKXKE SIBISETCS
HMCTOYHUKOM 00pa30BaHUsI MHOTOTOHHAXKHBIX OTXOJI0B U BTOPUUYHBIX PECYPCOB [7-
10].

Panee aBTOpamu TPOBENCHO WCCIEAOBAHUE OJHOTO U3 KPYMHEHIINUX
NPEeANPUATHNA CaXapHOU MPOMBIIIIEHHOCTH pecnyonnku Tatapcrad. IHTeHCUBHAs
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nepepadoTKa CBEKJIbI Ha  HCCIIELyeMOM aBTOpaMu npeanpusTUU
ocymectBisiercs B Teuenue 160 gueit. [Ipenmpusitue nepepadbarsiBaet 4000 TOHH
CBEKJIbI B CYTKHU. [Ipeasio)keHO OOMOJHUTH CYIIECTBYIOIIYIO TEXHOJIOTMYECKYIO
cxemMy OMOPHEpPreTH4YecKor ycTaHOBKOM. IIpoBeseHbl pacuersl, 10Ka3bIBaIOIINE,
YTO BHEJIpPEHUE NpeaaraeMol OHUOTEXHOJOTMU IO3BOJUT TMOJYYHUTh LICHHbBIE
MPOAYKTHI U PELIUTH 3aJa4l KOMILIEKCHOTO HUCIIOJIb30BaHUA ChIpbs [2].

ABTOpamu  pazpaboTaHa TEXHOJIOTHS SHEProdh EKTUBHON yTUIN3ALUU
CBEKJIOBUYHOTO >KOMa, OCHOBAaHHAs Ha MPOM3BOJCTBE OHOraza W HAKOIJICHUU
OpPraHUYEeCKOr0 OCTaTKa, KOTOPBIM BIOCIEACTBUU MOKET OBITh HCIOJIb30BaH U
peaim3oBaH B KaudecTBe ynoOpeHus. IlomyuenHnslii Ouworas mnpeanaraercs
yTWIM3UPOBATh B KOTCHEPAIIMOHHBIX YCTAaHOBKAaX C IENbI0  BBIPAOOTKHU
AJIEKTPO3HEPTUHM BHE CE30HAa HMHTEHCHUBHOHN IepepadoTKH CBekJbl. Bo Bpems
C€30Ha NHTEHCUBHOW NEpepabOTKN CBEKJIbI B KOT€HEpAlMOHHAs! YCTAaHOBKA OyJleT
paboTaTh Ha IPUPOJIHOM rasze.

it TOoro, 4toOBl ONpEeNeNauTh TPEOYEeMyH0 MOIIHOCTh KOTEHEPAIMOHHBIX
YCTAaHOBOK, HEO0OXOJAMMO pacCcyuTaTh KOJMYECTBO Ouorasa, Kotopoe Oyjaer
BBIPA0OTAHO BHE C€30HA MHTEHCUBHOM MepepadOTKH CBEKIIbI - 32 205 nHE.

B paccmarpuBaembiii nepuon Oyner oOpazoBaHo opueHTHpoBO4HO 24 000
ToHH xoMa (117 ToHH B cyTku). Paccumraem cyTOyHOE KOJIMYECTBO Ouorasa,
KOTOpO€ MOXKET ObITh BbIPAaOOTaHO M3 ATOro KojuuectBa sxkoma. Ilpu pacuere
CJIElyeT y4eCTb, YTO TOJBKO M3 OPraHMYECKOM YacTH CyXOoW macchl cyOcTpara
MOYKHO MPOU3BECTU MeTaH. 11oaToMy conepkaHue OpraHuYeCcKOM CyXOW MaccChl B
COOTHOIIIEHHH C OOIIeH Maccoil sSBISETCS TMEePBBIM KPUTEPHEM JUIsl BBIOOpa
COCTAaBJISIIOIINX CMecH cyOcTpartoB [3].

Enununel o0beMa nepeBoJsATCsl B €AMHULIBI Beca, OCYLIECTBIISIETCS EpecyeT
U3 CBEXEH Macchl B CYyXYyl0, IIOCII€ YEro OCYLIECTBISIETCS IEepecdyeT B
OpPraHUYECKYI0 CyXyIO Maccy.

[IpumeM, 4TO B TOHHE MPECCOBAHHOIO CBEKJIOBHMYHOro xoma CB=18%,
0CB=95%, Bcé& ocTanbpHOE BOJA.

Cyxyto Maccy (T/cyT) HaliaeM o popmysie:

CM=Q0*CB (1);

CM=117*0,18= 21,07 1/cyT;

Opranuyeckyro Cyxyr mMaccy HaijeM o gpopmyiie:

oCB=CM *OCB (2);

oCB= 21,07 *0,95= 20 1/cyT;

N3 daxtuyeckn nocrynaromux 117 TOHH CBEKJIOBHYHOTO >KOMa, JIib U3 20
TOHH MOXHO ITOJIYYUTh a3, IOCKOJBKY OHM COJAEpPX AT OPraHUYECKHE BEIECTBA.
Bc€ ocrampHOE 3TO BOJA M HEOPraHMYECKUE, MUHEPAIbHBIE KOMIIOHEHTBI
CBEKJIOBUYHOTO KOMa.

[Tpumem Boixos Ouorasa 218 m* ¢ Tonusr OCB.

PaccuutaeM CyTO4HOE KOJIMYECTBO OHoOrasa, KOTOpPOE€ MOMKET ObITh
BbIpaboTaHo 1o popmyiie:

Biov= (Q0*CB)*OCB*218 (3)

Bion= (117%0,18)*0,95*218 =4361,5 m*/cyT
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Paccmotpensl  korenepammonneie yctanoBku —Caterpillar

Tabmurte 1.

n Jenbacher,
npeaHa3HaYCHHBIC JUIs COKMTaHUS Kak OuWorasa, TaKk M NPUPOJHOrO rasa.
TexHUYeCKUEe XapaKTEPUCTUKHA KOT'CHEPAI[MOHHBIX YCTAHOBOK MPHUBEIACHBI B

Tao0mumna 1
TexHHYeCKUE XapaKTePUCTUKH KOTeHEePAIlMOHHBIX YCTAHOBOK

XapaKTEepUCTUKHU YCTAHOBKH Jenbacher J -208 Caterpillar
G3406
Pacxopn TormuBa, HM>/4 90 57,6
HomunanbHas MOIITHOCTbD 330 1000
YCTaHOBKH, KBT 405
Onexrpuueckid KITJI, % 38,7 51,5
Tepmuueckuit KIT, % 48,5 36,9
OO6mmii KI1J1 ycranoBku, % 87,3 88,4
KosnyecTBo nMiIMHAPOB, T 20 20
JlnameTp nopuHsa, Mm 145 140
XO0J1 NOpUIHS, MM 185 180
YacToTa BpalllCHUs 1500 1300
KOJICHBaJIa,B.MUH
CKOpPOCTh MOPITHS, M/C 9,25 8,2
Temmeparypa BBIXJIONIHBIX TIa30B, 459 479
°C
O0Bem BBIXJIOTTHBIX ra3osB, 77,3 78,8
HM>/MUH
I"azoBO3AyIIHAS cMech/00beM 9,5 9,0
TOTLIMBA
YPOBHM TOKCUYHOCTH BBIXJIOITHBIX
rasos: 210 500
NOx mpu conepxxannun 02 5%
(mr/am®)
CO npu coxpepxannun 02 5% 1150 1119
(mr/am)
HC (Bcero) npu coaepxanuu O2 2036 1375
5% (Mr/um’)
Conepxxanne O2 (cyxoi) B 7,4 6,5
BBIXJIONHBIX Ta3ax (%)
["aGaputsl 1 Macca: 900 4179
-1JIMHA (MM) 1700 1293
mupuHa (MM) 2000 2131
-BbICOTA (MM)
OTtrpy3ounas macca (Kr) 10500 4082
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CpaBHUB TEXHMUYECKHE XAPAKTEPUCTUKH Ta30MopIIHeBbIX ycTaHoBOK (I'TIY),
MNPUHATO  PEIICHHE  HUCIOJb30BaTh B KayeCTBE  HCTOYHUKA  DHEPruu
KOreHepallMoOHHble MOAYJu Jenbacher, cneuuanbHO TmpeaHA3ZHAYEHHBIE IS
CKMranus 6uorasa u npupojHoro raza. Ilo mapamerpam pacxona tomnusa, KI1/]
YCTAHOBKHM,  HauOoyiee  ONTUMAIbHBIM  TMPEACTABISECTCS  MCIOJIb30BAHUE
KOreHepallMoHHOM ycTtaHoBka Jenbacher J-208.

Ha nanno#t ycraHoBke Ouoras OyJeT CXKUTraThCsi BHE CE30HA MHTEHCHUBHOU
nepepaboTKu cBekJbl. Bo Bpems ce3ona Ha ['TIY Oyaer cxurarbcsi MpUpOIHBIN
ras, c 1eJiblo 00Jiee MOJTHOT0 UCII0JIb30BaHUS €r0 YHEPTHUH.

Pacuer o0Obema DJIEKTpPOIHEPTHUU, TPOU3BEICHHONW KOTEHEPAIMOHHOU
YCTaHOBKO# mpH paboTe Ha Ororase, HaXOAUTCS IO cieayroIieit hopmye [4]:

Wron = N Prou TM,an (4), rae :

N- KOJIMYECTBO KOT€HEPAIMOHHBIX YCTAaHOBOK;

Puon - HOMHUHAIBHASI MOIITHOCTD YCTaHOBKH, B KBT;

Twpon - BpeMs pabOThl YCTAHOBKHA B HOMUHAIBHOM PEXKUME, B Y.

Bpewms paboThl yCTaHOBKM B HOMUHAJIBHOM PEKUME MOXKET OBITh MOJICYUTAHO
KaK TMPOW3BEJCHUE MEXIy KOd(PIUIIMEHTOM HCMIOIB30BaHUA MaKCUMaJIbHOU
AIEKTPUYECKON MOUTHOCTH, Gsy, U OOIIMM YHCIIOM YacOB pabOThl YCTAHOBKHU Troj.
Ha npupoanom raze ycranoBka Oyzaer paborath 205 nHel B KpYyrioCyTOYHOM
pexUMEe pabOThI.

TM,an = Tron * Gox (5),

Tuon= 4920 - 0,90 = 4428 u;

Hrak, rogoBoii 00beM MPOU3BEICHHON YJIEKTPHIESCKON YHEPTHH COCTABJISALT:

Wion = N-Prow * Tapn =2-330 - 4428 =2 922,5 MBT

['omoBOi1 00bEM TEIJIOBOM SHEPTUM, MPOU3BEACHHOW KOTE€HEPaIMOHHBIMU
YCTaHOBKaMHU:

Qan,rozl :QMax ’ TM,T (6)

rae: Qwax - IPEACTABISET MAKCUMAIIbHYIO TEIUIOBYIH0 MOIIHOCTh MCTOYHUKA
SHEPIUH, B KBT; Ty,r - BpEMsI UCIIOJIb30BAHUSA MAKCUMAJIbHOW TEINIOBOM DHEPTUM, Y.

Bpemss ucnonb30BaHus MaKCUMaJbHOM TEIUIOBOM JSHEPTUU  OIPEENSACTCS
HCXOJIs1 U3 BBIPAXKEHUS:

TT: Tron : G3JI : GT (7),

T:=4920-0,9 - 0,485 =2147,6 u ;

rae: Gr- k03 PUIMEHT UCII0JIb30BAHUS TEIIOBOW MOIIHOCTH.

Takum  oOpa3om, MOXHO paccuuTarh OOBEM  TEIJIOBOM JHEPrUu
IIPOU3BEICHHOM 3a TOJI:

Qrron = 2:405- 2147,6 = 6 082 003 kB1= 1739 MBT.

OnexTpudeckas odHeprus OyJeT mnpodaBaThCi B CE€Th, a TeIIoBas
MCIIOJIb30BaThCA HA HYK/IbI APOAKIKEBOIO 11€Xa MPENPUATHS.
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The article discusses the issue of security in terms of hierarchy of human needs proposed by A.
Maslow. Based on the analysis proved that the security issues affect all levels of human needs.
Some hazards, specific levels and the consequences of their negative impact on human rights.
The dangers that arise when implementing needs can be classified into three groups, hazards,
obstacles that hinder the implementation of the relevant requirements; risk-consequences that
adversely affect humans in case of impossibility to satisfy the need and danger to others that
occur when a person is immoral and inhumane ways to meet needs. However, all the dangers in
accordance with the time periods of implementation needs can be divided into tactical and
strategic dangers.
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MNOTPEBHOCTHU YEJIOBEKA U UX BE3OITACHOCTb

B.M. 3amiatuHckuit
AxaneMusi 6€301aCHOCTH U OCHOB 3/10pOBbsi; HallMOHANbHBIA YHUBEPCUTET
(bu3nUecKoi KyJbTypbl U criopTa YKpaunsl, r. Kues, Ykpanna

B cratee paccmarpuBaeTrcsi 0€30MacHOCTh YEJIOBEYECKMX MMOTpeOHOCTEN B HepapXuu
npe/uiokeHHbIX A. Macioy. Ha ocHoBe aHanm3a [0Ka3aHO, YTO BONPOCHI 0€30MacHOCTU
KacaroTCs KaXJ0ro W3 YPOBHEW NOTpeOHOCTEeW uenmoBeka. [IpuBeaeHBI HEKOTOPBIE BUJIBI
OHaCHOCTeﬁ, XapaKTCPpHbIC I OHNPCACICHHBIX ypOBHeI\/'I U TOCICACTBHUA HUX HCETATHUBHOI'O
BJIUSTHUS Ha YeJIOBEeKa.

KiroueBble ¢JioBa: MOTPeOHOCTD, HEPAPXHS, OMTACHOCTh, 0€30IaCHOCTb.
BBEAEHUE

I[Ipu  ompexneneHun OMAcCHOCTEH  KU3HEACATEILHOCTH  4YeJOBeKa,
GbopMUPOBAHUM HAIPaBJICHUM HAyYHBIX HCCIICIOBAHUH, a TaKXKe COACp KaHUs
oOpa3oBaHus IO BOIpocaM O€30MacHOCTH YEJIIOBEKa aBTOPHI JOBOJIBHO YacTo
OMUparOTCs Ha mupaMuy norpedHocreir A. Macioy [1]. BenencrBue Oerioi nmu
HEJIOCTATOYHO OCHOBATEIBHOM MNPOPAOOTKU MHUPAMHUIbl HEKOTOpPbIE AaBTOPbI
HEPEJKO BBIXBATHIBAIOT CJIOBO O€30MACHOCTh M CBOM JajibHEHIINE pa3padOTKu
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BEIyT UCXOJsI U3 BTOPOTO YPOBHS MOTPEOHOCTEH UeIOBEKa, CO3/MaBasi CUCTEMHYIO
omunoOKy [2].

1. be3onacHocTh — OoaHa U3 0a30BbIX HOTpCﬁHOCTeﬁ Ye€JI0BCKA

B cucreme uenoBeueckux norpeOHOCTel AOGpaxam Macioy BBIACNSET CEMb
OCHOBHBIX ypoBHeH (puc 1):

1. ®U3HOTOTUYECKUIA: TOJIO, KaXKa, CEKCyallbHbIE TOTPEOHOCTH U T. 1.}

2. bezonacHOCTH: 4yBCTBO YBEPEHHOCTHU, N30aBIIEHUE OT CTpaxa v HeyJauy;

3. IlpuHamIe:)KHOCTH, JTHOOBH;

4. YBaxkeHUs: JOCTIKEHUE yCIexa, IpU3HaHue, 0100peHHE;

5. Ilo3HaHud: 3HaHWE, YMEHUE, UCCIICIOBAHNSI;

6. DCTETUYECKUI: TapMOHUS, ITOPSAIOK, KPacoTa;

7. CaMoOaKTyallu3alluy: peaau3aiusi CBOMX IeJed, CIOCOOHOCTEH, pa3BUTHE
COOCTBEHHOW JTUYHOCTHU

AOpaxam Macnoy B cBoed mnupamuzae [l] — wuepapxuu YeI0BEYECKHUX
noTpeOHOCTEeN MocTaBUil 0€30MaCHOCTh HAa BTOPOM YpOBEHb, OJHAKO C MO3ULUN
COBPEMEHHOW HAayKu TIOHSATHE O€30MacHOCTHM OXBaThIBa€T Tropa3ao OoJblIe,
HEXEJIM YYyBCTBO 3alIMIIEHHOCTH, BEIb OHO POXKAACTCS U  BCIEICTBUE
YAOBIETBOPEHUST (DU3UOJIOTMUECKUX MOTPEOHOCTEH IEpPBOr0 YPOBHS, a TaKKe
YAOBIIETBOPEHUSI MOTPEOHOCTEH Ka)XJAOro M3 MOCIHEAYIOIIMX YPOBHEH Oyab TO
NOTPEOHOCTH B TMPHUHAJICKHOCTH HA TPEThEM YpPOBHE WM MOTPEOHOCTH B
peanu3aiy Ha CaMOM BBICOKOM, CEIbMOM YPOBHE.

[ToTpeOHOCTH BTOPOTO YpPOBHS, @ HMEHHO IMOTPEOHOCTh B O€30MMACHOCTH U
CTaOMJIBHOCTH TPOSIBIISIETCS B CTPEMJICHUM 4YeJoBeKa u30erarb CUTyalui
HEOMNPEJACICHHOCTH U TMOBBIIIEHHOIO pPUCKAa. Ee MOXHO Takke OmpeiesiuTh Kak
MOTPeOHOCTh B CTAOWJIBHOCTH CYIIIECTBOBAHMS HBIHCITHETO TMOPSAKA BEIICH:
YBEPEHHOCTh B 3aBTpAIllHEM JIHE, OIIYIIEHHUE, YTO TeOE HUYTO HE YTpOXKaeT, a
crapocTh Oyner oOecrneueHHO. HemoctaTouHas peanu3auus JAHHOTO «3TaxKay
MOTPEOHOCTEN BBI3BIBAET TPEBOTY U CTpaxu (OMOJIOTHYECKHE, COIMAIbHBIE U
SK3UCTeHIMANbHBIE) [3]. OnHako aHaau3 I[OKa3bIBaeT, 4TO 0€30MacHOCTh
OXBaThIBa€T BCIO MHUPAMUIY, KaXIbIi €€ ypoBeHb, a BTOPOW YpOBEHb — 3TO
NOTPEOHOCTh HE CTOJBKO B O€30MaCHOCTH, CKOJIBKO B YBEPEHHOCTH B 3aBTPAILIHEM
JTHE, B CTA0MJIBHOCTU U 3amuTe. PakTuyecku 0 0€30MaCHOCTH MOXKHO TOBOPHUTH
paccmaTpuBasi JJr000M U3 YPOBHEH YEIIOBEYECKUX MOTpeOHOCTEMH [4].

PaccmoTpum moapoOHO Kakablid YpOBEHb MOTPEOHOCTEH YeloBEeKa C TOYKHU
3peHHs OC30MaCHOCTH.
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2. AHAJIN3 YPOBHEMW MOTPEFHOCTEMN YEJIOBEKA C TOUKHA
3PEHUA BE3OITACHOCTH

2.1. Ypoesens puszuonocuueckux (opecanuueckux) nompedoHocmei

[lepBbiii  ypoBeHb. A. Macioy Ha3Ban YpoBHEM (DU3UOJIIOTHUECKUX
(oprannueckux) morpedbHocrei. K Hemy oTHEC: kaxay, ToOJjol, CEKCyallbHOE
BiIeyeHue. A. Macioy omnpenensieT 3TOT YpPOBEHb, KaK YpOBEHb OOecleyeHus
HaJJIKAIIEr0 TOMEOCTa3a YeJOBEKa MW IMPOJOJIKEHUS YEJIOBEYECKOro poja.
Kaxnpiii u3 mpencraBieHHbIX Maciioy (akTopoB, B YaCTHOCTH, >KaXIy, TOJO/I,
XOJIOJ, )Kapy CIlIelyeT pacCMaTpUBaTh, KAK OITACHOCTH, KOTOPBIE MOTYT IPUBECTH K
ru0eny YeIoBeKa WIH CePhE3HOT0 YXYIICHUS €ro 3J0pOBbS U camouyBcTBUs. Ha
YPOBEHb (HHU3HOJIOTUUECKONW 0€30MaCHOCTH MOTYT HETaTUBHO BJIHSITH CICAYIOIINE
(dakToOpbl: MEXaHWYECKHE, XHUMHUYECKHE, DIJIEKTPUUYECKHUE, HIEKTPOMArHUTHEIE,
Ouosiornyeckue W T.1. B ompeneneHHOM cMbiciie, K 3TOMY YPOBHIO ClEyeT
OTHECTH ONACHOCTH, CBSI3aHHBIE C OIACHBIMHU SIBJICHUSIMM WU YPE3BBIYANHBIMU
CUTyalUsIMU TPUPOAHOTO, TEXHOTCHHOTO U COLMAIBLHOIO XapakTepa, BEIb OHHU
YIPOXKAIOT CaMOMY CYILIECTBOBAHUIO UEJIOBEKA, KAaK MHAUBHU/IA, MOTYT HEraTUBHO
MOBJIMATH Ha 3JJ0POBbE U, B YACTHOCTH, HA PENPOAYKTUBHYIO QYHKIIUIO.

C no3unuu Hayku O O€30MacHOCTH YeJIOBEKAa MEPBBbIM ypOBEHb MOKHO
OXapaKkTepU30BaTh KaK ypOBEHb o0ecreueHus: (PU3nYecKoro BbDKUBAHUS YEIOBEKa
Y YEJIOBEUECTBA.

2.2.  Ypoeenv nompedonocmu 6 6e3onacnocmu

Ha BTOpo#i ypoBeHH uYenOBeUeCKHMX MOTpeOHOCTeH A. Macioy craBuT
NOTPEOHOCTH B OE30MACHOCTH, KOTOpBIE OMNpeAensieT Kak NOTpeOHOCTH B
CTaOMIBHOCTH, 3aIUTE, CBOOOAE OT CTpaxa, TPEBOTH, Xaoca, CTPYKTYype, MOPsIKE,
3aKOHE, OrpaHUYEHUsAX. Macioy cuuTaer, YTo NOTPeOHOCTh B O€30MaCHOCTH PEKO
BBICTYIAET KaK aKTUBHAs CUJIa, OHA JOMHHHUPYET TOJbKO B CUTYaLUSIX KPU3UCHBIX,
AKCTpEMabHBIX, MOOYX/ass OpraHu3M MOOWJIIM30BAaTh BCE CHUJIbI JUJIsi OOpPHOBI C
yrpo3oii. K KpHUTHYECKMM M 3KCTPEMaJIbHBIM CHUTYalMsIM OH OTHOCUT BOMHBI,
00J1€3HH, CTUXUITHBIE OE/ICTBUS, BCIBIILIKH IIPECTYITHOCTH, COLIMATIbHBIE KPU3KCHI U
T.a. [5]. Takoil nepedyeHb OMACHOCTEH BTOPOTrO YPOBHS  IOPOXKAAET
HEOOXOJUMOCTh JETAbHOTO HMX PACCMOTPEHHUS U MEepepacHpesieiCHUs MexIy
HNEpBbIM M BBICHIMMHM YpOBHAMH. PaccmaTpuBas BOIpoOchl 0€30MacHOCTU B
o0ecrieueHnn OIpeneiaEHHbIX MOTPEOHOCTEeH, MNPUXOAUM K BBIBOJLY, UTO
HEBO3MOXXHO  OJIHO3HAYHO U  IIOJHOCTBIO  COIOCTaBUTh  0€30MacHOCTh
ONpeNeNEHHbIX NOTPEOHOCTEW M BUJIBI onacHocTedl. OnHAa U Ta K€ ONACHOCTh
MOXXET OJHOBPEMEHHO HETaTHMBHO TMOBJHUATH Ha oOecredyeHne JroObIX
NOTPEOHOCTEN B 3aBUCUMOCTH OT KOHKPETHOTO WMHAMBHUAA, €r0 MOTpeOHOCTEH U
KOHKpETHOM cuTyauuu. BTopoil ypoBeHb mnoTrpeOHocTel mo Macnoy ciemyer
Ha3BaTh YPOBHEM MOTPEOHOCTHM B 3alUTE, & HE YPOBHEM MOTPEOHOCTH B
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0€30macHOCTH, B CBSI3U C TEM, YTO MOTPEOHOCTh B OE30MACHOCTH MPOSBISETCS Ha
BCEX YPOBHSIX.

C mno3unuu Hayku O O€30MaCHOCTH 4YeJOBEKa BTOPOW YPOBEHb MOXKHO
OXapaKTEepHU30BaTh KaK YPOBEHb 3alllUThl OT MPUPOAHBIX, TEXHOTCHHBIX H
COIIMAJILHBIX OITACHOCTEMH.

2.3. Ypoeenv nompednocmu é npunaonexrcHocmu u a0oeu

Cnenyroomuii, TpeTud ypoBEeHb MOTpeOHOCTEW — TMOTPEOHOCTH B
MPUHAIICKHOCTH K COIMAIIBHON TpyMIe, TOTpeOHOCTh B JIt0OBU. HeBO3MOKHOCTH
YAOBIETBOPUTH TMOTPEOHOCT, B JIOOBU ¥ TMPUHAAJICKHOCTH TPUBOAUT K
Je3ananrtandd, a Tmopod W K Oomee cepbe3Hoil martonmoruu. Ha  ¢done
HEY/JOBJIETBOPCHHOW WM  HEPA3JeICHHOW JIOOBH TMPOUCXOIUT  OOJBIIOE
KOJIMYECTBO CEMEWHBIX JpaM, KOTOPBIE 4YAaCTO 3aKAaHYMBAKOTCA TPATHMYECKH
(camoyOwuiicTBa, yOHiicTBa, TPaBMbI, IICUXOJIOTHYECKHE PACCTPONUCTBA U T.1.).

[ToTpebHOCTh MpUHAAJICKATH K ONPEAEIEHHON OOUIHOCTH, COLMAIBHON WU
MOJIMTUYECKOM CTPYKTYpe — OJIHA HU3 OCHOBHBIX COIMAJIbHBIX MOTpeOHOCTEN
yesoBeka. OCHOBHOM COLMAIBLHOM STYEMKOM 4YesloBeKa SABJSACTCS ceMbsl. [ yactu
JIOJIe CeMbU BIIOJIHE JOCTATOYHO, YTOOBI YYBCTBOBaTh c€0si B OOIIHOCTH. A
NOTPeOHOCTh B JIIOOBU peajnu3yeTcsi MMEHHO B ceMbe. Tak, YTO JaHHBIA ypOBEHb
MOXKET ObITh OXapaKTEePU30BaH KaK ypOBEHb MOTPEOHOCTH B CEMbE U JIIOOBH, UIIU C
MO3UIIUU HAyKU O 0€30MaCHOCTH — YPOBEHB COIMAIBHOMN 3aIIUTHI U 3a00THI.

HeBo3MOXXHOCTH,  peanu3oBaTh MOTPEOHOCTH B MPUHAJICKHOCTH K
OTIPEJICTICHHON COIMAJILHOW TPYTMIE MOXKET MOOYIUTh 4YeJOBEKa K COBEPIICHUIO
IIPOTUBONPABHBIX JIEUCTBUM B OTHOLICHUM YJIEHOB TAaKOW T'PYIIIbI, ICIPECCUU U
T.IL.

2.4. Ypoeenv nompedbnocmu 6 yearicenuu

HeB03MOXKHOCTE  yZOBIETBOPUTL  CIECAYIOLIHUM, YETBEPTbIA  YPOBEHb
NoTpeOHOCTEe, a KMEHHO MOTPEOHOCTH B YBAXKEHUHU, MPU3HAHUM, YyCleXe
BBI3bIBAET y UEJIOBEKAa YYBCTBO YHMKEHHOCTH, CJ1abOCTH, OECIIOMOIIHOCTH,
KOTOpPOE, B CBOK OYEpElb, CIY)KaT IOYBOM I OTOPYEHUS M JEHPECCUHU. DTO
3aIlyCKaeT KOMIICHCATOPHBIE U HEBPOTUYECKHE MEXaHU3Mbl. Bo03MoOKHbIE
HEraTHBHBIC CUTYallMH, CBA3aHHbIE C HEYAOBJIECTBOPEHUEM MTOTPEOHOCTEN JaHHOTO
YPOBHS ~ 3aKaHYMBAIOTCA  CaMOyOMIICTBaMM, NpPOSBJICHHUEM  JI€BUAHTHOTO,
AHTUCOLMAJIBHOIO M KPUMHUHAJIBHOIO IOBeneHus. Mcropusa 3HaeTr HeMalo
Tparu4eCcKux IPUMEpPOB, KOrZa B IIOTOHE 3a YCIIEXOM, CJIABOM, BJIACTBIO JIIOJIH
npulOeraim K aHTUTYMAaHHBIM, IPECTYNHBIM JCHCTBUSAM, HAUYUHAIW BOWHBI,
CO3/1aBaJI Y€JIOBEKOHEHABUCTHUYECKUE TEOPHH U pexkuMbl. Hampumep, dammszm u
IFCHOLIUJ OCHOBAHbl Ha J>XEJIAHUU IPOCIABUTHCS, IIOIYYUTH BJIACTb, IIOJYYUTH
NpPU3HAHUE U OCTaBUTH CJeJ B UCTOpUU JI000H 1eHoi. Teppopusm, KOTOpPBIH
CTPEMUTEIBHO pPACHPOCTPAHACTCS CETrOAHs, SBISCTCA OJHUM W3 HETATUBHBIX
NyTel JOCTHXKEHHS YJOBJIIETBOPEHHUS MOTPEOHOCTEl 4YETBEPTOTrO YpPOBHS. 31€Ch
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MBI YK€ CTAJIKHBAEMCs HE TOJIBKO C ITOCIEACTBUAMHU HEYAOBIETBOPEHUS TOW WIIN
MHON NOTPEOHOCTH, HO U C ONACHBIMH I OKPYXAIOLUX MYTSAMH JOCTUXKEHUS
YAOBJIETBOPEHUSI TaKOW NOTPEOHOCTH OTAENbHBIMU JIOAbMU. OnacHele MyTH
YAOBJIETBOPEHUS! MOTPEOHOCTU MOTYT OBITh IPUMEHEHBI U Ha 0Aa30BBIX YPOBHSX,
OJIHAKO CUJIbHEE BCETO OHU IPOSIBIIIOTCA UMEHHO Ha 4 YPOBHE.

2.5. Ypoeenv noznasamenvnvix nompeonocmeii

[IaTerit ypoBeHBb MOTPEOHOCTEH, ATO MOTPEOHOCTH B TMO3HAHUH, 3HAHMSIX,
yMeHusix. B KoHTekcte oOecrnedueHus O€30MacHOCTH, YENIOBEK 3HAIOMUNA U
KOMIIETCHTHBII HMEET BO3MOXXHOCTh  OIpPEACIUTh OONbIlIee KOJIMYECTBO
OIMACHOCTEH, 3apaHee CIPOTHO3MPOBATH WX IOSBIICHHUE, TEM I WHBIM 00pa3om
YMEHBIINTB ITOCHEACTBUS OT PEAIN3ALMN OIACHOCTEN. B TO ke Bpems peannsanus
JAHHOTO YpOBHS MOTpeOHOCTEeH cama Mo cebe emie He SBISIeTCS TapaHTOM
MOBBIIICHUS] YPOBHSI O€30MAaCHOCTH CaMOT0 4YeJloBeKa M ero OirpKaiiiero wid
JanbHero okpyxxeHus. [lomydeHHbIe 3HAHUA U YMEHUS MOTYT OBITh HANpaBJICHBI
YeJIOBEKOM U B TMOJIOKUTEIBLHOM, U B OTpUIIATEILHOM HarpaBiieHuu. Bce Oyner
3aBUCETh OT MOPAJIbHBIX PUHIIMIIOB, KOTOPBIE UCHIOBEAYET YEIOBEK.

Pucku CBSI3aHHBIC c oOpa3zoBaHHEM Ha3bIBAIOTCS puckamu
HeKOMNnemeHmHocmy — TO €CTb PUCKaMHU, KOTOPbIE MOPOKIECHBI HEAOCTATOUYHBIM
YpPOBHEM 00pa3oBaHUs, Y3KUM KpPYyro3opoMm, OTCYTCTBHEM WM cJabou
TICUXOJIOTHYSCKON MOATOTOBKOM, aCOIIMAIbHOM MEHTaJIbHOCTBIO [6].

2.6. Ypoeenv ycmemuyeckux nompedbHocmeil

HeB03MOXHOCTh yIOBIETBOPUTH CIEAYIOIIME JBa YPOBHS MOTpeOHOCTEH
ACTETUYECKUE M  CAMOAKTYaJIM3alMd MOXET MPUBOJWTh K  CIEAYIOLIEH
MaTOJIOTUYECKON  CHUMIITOMATUKE:  amaTud,  [OTEpPE  CMbICIA  JKU3HH,
HEYIOBJIETBOPEHHOCTH co0oi, oO1ei COMaTHUYECKOU JIENIPECCHUH,
MHTEJUIEKTYaJbHOU Jerpaaaiuu 1 T.4. OmacHOCTH, BO3ZHUKAIOIIME B PE3YJIbTATE
HEYIOBJIETBOPEHUS MOCIEAHUX ABYX YpOBHEU MOTPEOHOCTEN TakKe, B OCHOBHOM,
HOCST IICUXOJIOTUYECKUH XapaKTep.

VY noBieTBopeHne NOTpeOHOCTEN 1IECTOr0 YPOBHSA, 2 UMEHHO MOTPEOHOCTH B
rapMOHHUH, TMOPSAJIKE, KPAacoTe€ MO-pa3HOMY IMPOSBISIETCS Yy Pa3IUYHBIX JIOJECH.
Kaxpiii uemoBek MOXKET HAWUTH BO3MOXKHOCTh PEaIM30BaTh ITH MOTPEOHOCTH B
TOM CTEeNeHu, B KOTOpoW emy OyAyT Mo3BOJIATH oOcTosiTenbcTBA. [loHMMaHue
KpacoThl Pa3JIMYHO Ha PA3JIMYHbBIX ATAlax pa3BUTHUS YEJIOBEUECTBA U B PA3IUUHBIX
KyJabTypax. OQHAKO B 9TOM pa3IMYHOM IMMOHUMAaHWU €CTh HEUYTO O0OIIee, HeKas
rapMOHMS, BHYTPEHHSASI KpacoTa, OyJlb TO I'pyOOBaThle M3JIeNUs HAIIUX JATEKUX
MPEAKOB WIM BEIUKUE TBOPEHUS COBPEMEHHBIX XYJOKHHUKOB, CKYJBITOPOB,
IIOATOB U T.J.

MoxHO yTBepXkJaTh, YTO HE CYIIECTBYEeT (DaKTOpPOB, KOTOphIE Obl
BOCIIPEMSTCTBOBAIM MHHUMAJIBHOW pealu3alii JICTETUYECKUX MOTpeOHOCTEeN
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KpoMe camMoro vyenoBeka. Ha myTy mnonHOM peanu3anvu W PacKpbITHA
ACTETUYECKUX TMOTPEeOHOCTEH MOTYyT JeKaTh COLUajIbHbIE, SKOHOMHUYECKHE U
(U3HOTOTNYECKUE TPUUUHBI.

2.7. Ypoeenv nompeonocmu 6 camopeanuzayuu

Peaym3anuss ceapMOro YpoBHs CIIE MEHBIIE 3aBUCUT OT BHEIIHUX
OOCTOSITENILCTB, YeM peajM3alus IIeCTOro ypoBHs. B 1iemom Mbl HabogaeM
KapTUHY YMCHBIUICHHS BJIMSHHUS BHEIIHUX OOCTOSATENIBCTB HA BO3MOXKHOCTB
pean3anuy MoTpeOHOCTEeH OT HUXKHETO JI0 BBICIIETO YPOBHS M BO3PACTAHUS JIOJIH
CaMoro 4eJIOBEKa Ha pealli3allii0 COOTBETCTBYIONIMX MOTpeOHOCTEeH. Pa3Butne
COOCTBEHHOW JIMYHOCTH 3aBHCHUT OT BHEIIHUX YCIIOBHM, YEIOBEK COOOpa3yeTcs C
00CTOSATEILCTBAMH, CTABUT JJIsi ceOsl peajbHbIe [Edd W jocturaer ux. llenw,
IIOCTaBJICHHbIC HAa JAaHHOM YPOBHE HE MOTYT OBITh MEPKAaHTHIbHBIMH,
MaTepruaabHBIMU. Takue 1eNi CTaBATCS Ha IEPBOM, BTOPOM, TPETHEM M YeTBEPTOM
ypoOBHAX TOTpeOHOCTeH.  CaMoakTyaliM3alus MaJlo 3aBHCHT OT BHEIIHUX
OOCTOSATEILCTB, OT OIOXM MPOKUBAHUSA, MATEPHATLHOTO WM COIHAIBHOTO
NOJIOXKCHHS 4YelioBeKa. [1oTOMy OMacHOCTH HE peali3allid CeIbMOI0 YPOBHS
NPaKTUYCCKH 3aBHCAT OT CAMOTI'0 YEJIOBEKA.

VY I0BJIETBOPEHHUE BBICHIMX MOTPEOHOCTEH, a UMEHHO MOTPEOHOCTEH MATOrO,
IIIECTOrO U CEABMOT0 YPOBHS MPHUCYINE HE BCEM JIFOIM. DTH MOTPEOHOCTH UHOT/IA
pCATM30BBIBAIOTCS  JIIOJBbMH  HE  COIJIACHO, a BONPEKH  CIIOKHBIIAMCS
OOCTOATEILCTBAM W HEPEAKO 3a CUY€T YIIEMJICHHS WIH HE peaau3aluu
NOTPEeOHOCTEN HU3IIETO YPOBHHI.

3. NHUPAMHUIA BE3OINACHOCTH PEAJIN3ZAIINN
MMOTPEBHOCTEN

ICTETHYECKUX
TpeOHOCTEH

HaJl BHCIITHUM

Pucka HekoMIIeTEeHTHOCTH

IIO3HABATCIIbHBIX

- o

YpoBeHb TOTPeOHOCTH
QKSHHN

OBBIIICHUS MOPAJIbHBIX
MIPUHIUIIOB BCEX 4.

VYpoBeHb noTpebHOCTEH B
HOCTH U JIIOOBU

ComnmanbHOM 3alUThl U 3a00ThI

T HPUPOJHBIX, TEXHOTEHHBIX U
COLIMAJIBHBIX OMACHOCTEH

OBEHB MOTPEOHOCTEN B 0€30MaCHOC

OBCHb (bI/ISI/IOJIOFI/I‘ICCKI/IX 1OTpeOH 3UYECCKOI'0 BBDKMBAHUA YCIIOBEKA U Y€,

Pucynok 1. [lupamuna «bezonacHocT peanu3anuu noTpeOHOCTEN» B
COOTBETCTBMU C MUPAMHUION MoTpedHOCTER A. Macioy
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B 3aBepuienne ananmza 6€30MaCHOCTH peau3aiuy MOTPEeOHOCTEN YenoBeKa
noctpouM nupamuay «besomacHoctu peanuzanuu norpebHOCTE»  (puc. 1.),
KOTOpass Ha JIaHHOM pHUCYHKE IIOKa3aHa B COOTBETCTBHM C YpPOBHSIMU
noTpedHoCTel denoBeka mo A. Macnoy. CrieryeT OTMETUTbh, YTO C MOBBIIICHUEM
YPOBHSI POJb BHEIIHUX OOCTOSITENBCTB YMEHBIIACTCS W YBEJIUYHMBACTCS POJIb
camoro 4enoBeka. [Ipu »TOM cienyer ydecTh OOOOIMIEHHOCTh HEKOTOPHIX
TEPMUHOB U T€3UCOB, MO0 B KOHKPETHBIX CUTYAIMsIX B OJJHOM JICHCTBUU YETIOBEKA
MOJKET MPOSIBIATHCSA HECKOJIBKO YPOBHEH.

BBIBO/IbI

AHanu3 notpeOHoCcTel yenoBeka o A. Macioy mokaszai, 4YTo Ha KaXKJOM U3
YpOBHEH CYIIECTBYIOT COOTBETCTBYIOIIME OMACHOCTH U TaKHUM OOpa3oM BOIPOC
0€30I1aCHOCTH KacaeTcsl HE TOJIbKO BTOPOTO YPOBHs NMOTPEOHOCTEH, a BCEX ceMu
ypoBHel. lloaxon k oOecrnedeHHo TOTPEOHOCTEM JIOAEH € TOUKH 3pEHUs
0€30MacHOCTH TO3BOJIUT BBISIBUTH CYIIECTBEHHBIE OMACHOCTH, BO3HHMKAIOIINE B
TEYEHHE >KU3HU YEeJIOBEKa, YTO B CBOIO OuYepe/b MO3BOJIUT 3a0JIarOBPEMEHHO
NPEIOTBPATUTh WX, WJIH XOTS Obl YMEHBIIHMTH TOCIEACTBUA MX MPOsBICHHSA. B
pe3ysbTaTe MOYKHO OYyJEeT MOBBICUTh YPOBEHb O€30MAaCHOCTH KU3HH JIIOJIEH, a
CJIEJIOBATEIbHO, U KAUEeCTBA UX JKU3HH.
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NUTAJBSHCKUN U POCCUUCKHWH ONBIT OIEHKH! BJIUSTHUSA
IIYMA ¥ BO3JIEVICTBUSI HA 3IOPOBBE UEJIOBEKA U
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YUETOM HIYMOBOT O ®AKTOPA

C. JIyumu', A.B.Bacunbes?
'Komnanus "Bue En Po Ce Unxenepus", ®nopennus, Uranus
2CamapcKuii TOCY 1apCTBEHHbIN TeXHUMYECKUH yHuBepcuTeT, I. Camapa, Poccus

Negative noise influence to the population health may be significantly amplified in
combination with other physical factors (vibration, electromagnetic fields etc.). Principles of
noise influence estimation in combination with other physical factors are discussed. Acoustic
comfort in urban areas cannot be completely separated by other factors influencing the quality
of life. Results of combined estimation of noise influence for the territory of Togliatti city of
Russia are presented. At the same time a model for analyzing and designing global comfort in
urban polluted areas is considered, with particular reference to some experiences developed in
Florence, in the frame of the Noise reduction plan and of a more wide policy of participative
design of urban areas.

1. INTRODUCTION

As a function of many variables, population health represents an integrated
indicator of environmental quality. It has been found that the combined influence
of environmental factors on human health may yield different effects [1, 4, 6, 8-
10, 13]. For example, the common children’s sickness rate depends both on air
pollution with carbon monoxide, and from the city noise. Incidence rate increases
(synergistic effect) with the combined effect of both factors. The prevalence of
allergic diseases significantly affects by the atmospheric pollutions and poor
housing conditions. In combination of these factors disease incidence increases
more rapidly.

The same situation is with physical factors joint influence. It is well known
that noise influence to the human health may depend on the temperature rate.
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Some efforts of Russian scientists are devoted to research of noise influence and
effects to human health in combination with electromagnetic fields, vibration,
ionization and other physical factors. Some approaches and results of Russian
experience are described in this paper.

In the Italian experience reported here, noise sources and perception of noise
have been considered and relative actions planned according to a Participatory
Design approach, where not only noise is considered as disease and annoyance
factor. The idea moves from the multi-sensorial conception of landscape and its
perception and defines a process that attempts to actively involve all the real or
potential stakeholders.

Structured surveys have been conducted, considering different aspects
and different burden of disease, leading to a participative and integrated planning
action.

2. THE RUSSIAN EXPERIENCE OF ESTIMATION OF NOISE
INFLUENCE IN COMBINATION WITH OTHER PHYSICAL FACTORS

2.1. General approaches and examples of estimation of noise influence to the
population health in Russia combined with other physical factors

In Russia for estimation of noise influence to the health of population
typically different approaches are used:

- analysis of inhabitants complaints to noise disturbance:

- analysis and comparison of population sick rate in database of Russian
medical institutions (polyclinics, hospitals etc) with measured results of noise
measurement for the certain territories;

- Inhabitants self-estimation of health state depending on the conditions of
protection from noise disturbance etc.

The following criteria of determination of risk of noise damage of the
population health are suggested by authors (table 1).

Table 1
Ceiling sound levels (dB) for the different kind of population life for
different classes of conditions (degrees of risk)

The Optimal Admis Harmful Damage
kinds of life | conditions (risk | sible conditions conditions
activity is absent) conditions | (endurable (unadmissible
during the 24 (negligible | with risk)
hours risk) protective

measures
risk)

Sleeping 15 30 45 60

Rest 35 50 65 80

Work 50 80 100 110
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As an example of approaches to estimation of noise influence to the health of
population used in Russia let us show some results of estimation of noise impact to
the health of population of Komsomolsky district of Togliatti city of Russia.
Investigation of noise impact to the health of population included statistical data
analysis of illnesses related with biological impact of noise to the inhabitants. The
group of such illnesses includes in total 14 units of illnesses: cardio-vascular
system, nervous system, alimentary canal etc.

Materials of population of Komsomolsky district of Togliatti city primary
coming to the medical institutions for advice for the certain time period were used
as sources of information about population sick rate. Using of certain procedures
(one of which is method of I.A. Liepa) together with collaborators of the Institute
of ecology of Volga basin of Russian Academy of Science estimation of
parameters of equation of the plural linear regression and checking of significance
of influence of investigated factors to the sick rate have been carried out [13].
Taking into account the results of measurements of noise levels of living territory
of Komsomolsky district of Togliatti city and the primary medical statistical data
of coming of population of Komsomolsky district to the medical institutions for
advice, it 1s podssible to make a conclusion that there is exist reliable, statistically
significant dependence of all 14 units of illnesses growth from the impact of
acoustical pollution. Measured noise load in the most noisy points of
Komsomolsky district of Togliatti city is shown in figure 1. The points with noise
levels exceeding the sanitary norms requirements are marked by the red colour.

KOMCOMOINBbCKWUW PANOH N

(! I f{."': 1 "‘7 -

[] Noise level is corresponds to the sanitary norms requirements
B Noise level is exceeding the sanitary norms requirements

Figure 1. Noise load in the most noisy points of Komsomolsky district of
Togliatti city
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Surveying of population of Komsomolsky district of Togliatti city have been
carried out in order to determine their subjective perception of real noise load. The
main purpose of surveying was to reveal the dependence of receptivity to noise
affection from the general state of health, age, duration of inhabitants residing etc.
In total inhabitants of 4 houses were polled (about 100 people), here 2 houses were
selected with noise levels exceeding permittable normative values, and 2 houses
with noise levels corresponding to sanitary norms. The quantity of polled
inhabitants (respondents) have been selected proportionally to the quantity of flats
in above mentioned houses for comparison of surveying results.

Analysis of collected questionnaire data allows to make the following
conclusions:

einhabitants of houses situated in zones with combined increased noise and
electromagnetic fields levels the worse are appreciating their own living conditions
the longer term of their living in the territory of investigations;

ethe older age of inhabitants, the evidently their negative perception of
presence of combined acoustical and electromagnetic fields pollution;

ethe worse the respondents are appreciating the state of their own health, the
unfavourablely (from the point of view of noise impact) they are appreciating the
comfort of living conditions.

3 kinds of comfort of living conditions are selected: poor, satisfactory, good.

2.2. Development of software for estimation of noise together with other
physical pollutions

To be able to take the required measures for efficient noise reduction together
with other physical pollutions it is necessary to have the instruments of quality
control and forecast of separate physical pollutions and it combined impact. That is
why development of automating system of environmental monitoring of physical
pollutions allowing to taking into account as separate as complex impact of
physical pollutions is urgent task. Software «Physic City Test» have been
developed in Scientific & Research Laboratory "Vibration, Acoustics, Ecology and
Life Protection" of Togliatti State University [10-14]. Software consists of the
following main modules:

1. Module of input and automating processing of results of
measurements of different physical pollutions. Allows to carry out input of primary
data (measurements results) and it preliminary processing.

2. Module of estimation of measurements results to satisfy to the
sanitary norms requirements. Allows to determine the points with increased levels.

3. Module of integrated estimation of different physical pollutions.
Allows to account the summary impact of different physical pollutions.

4. Module of mapping of physical pollutions. Allows to see all the
points and results of measurements and to design the maps of physical pollutions.

5. Educational module: used for the purposes of the students and

postgraduates teaching on the subjects of acoustics and environmental protection.
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Let us show modules operation on example of infrasound and vibration levels
estimation. To estimate infrasound data it is necessary to select the strip

"Infrasound" (figure 2). Than it is necessary to push the button "Measurements".
The form of measurements data input will open.
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Figure 3. Selection of the strip "Vibration"
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To estimate vibration data in it necessary to select the strip "Vibration" (figure
3). After selection of the required measurements data it is necessary to push the
button "Measurements". The form of vibration measurements data input will open.
In the up part of from 2 there are strips: "Absolute data" and "Levels". The strip
"Absolute data" has 3 sub-strips: «Total levely», «Octave» u «1/3 Octavey.

3. The Italian Experience

In European cities, a unique policy for quality of life, in terms of overall
comfort each significant city space, is lacking [1-8]. One of the reasons is that not
all city plans and relative projects involve a simultaneous evaluation of multiple
aspects of comfort, even if they are closely related and interdependent. The here
described designing procedure considers subjective parameters and assesses the
degree of comfort perceived by users as a measure of the overall environmental
acceptability. The acoustic design of a square, the residual soundscapes of a freshly
realized pedestrian area and, in the frame of HUSH project, the requalification of
two sites (a school courtyard and a suburban area, identified as acoustic hotspot),
have followed the planning and designing approach that considers the several
aspects of global comfort, based on participation, soundscape analysis and on the
principles of temporal design in architecture.

ACOUSTIC COMFORT THERMOHYGROMETER COMFORT

> objective variables
- temperature
- hygrometer level

» objective variables
- Sound pressure level
- Sources characteristics

- Propagation conditions & » subjective variables

-PMV

> subjective variables &
] ¢ -PDD

-psycho-acoustic . a
-soundscape apprq‘)\éich =

% VISUAL COMFORT
3 3 > objective variables
s 1= o - Lighting level
> - 5 ¥ » subjective variables
- e - visual evaluation

Figure 4. A global comfort general scheme
3.1. A design methodology

A methodology based on integration of urban plans and participation of
stakeholders has been developed and applied in the frame of EU LIFE+ HUSH
(Harmonization of Urban noise reduction Strategies for Homogeneous action
plans) project and in the Strategic Action Plan provided for the Florence City
agglomeration.
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The acoustic analysis and the noise reduction remediation design have
been included in a more general approach to integrated management of urban
design. The trend of protecting urban spaces using specific remedies like barriers
against noise sometimes generates ‘“physical” and/or “psychological” cages.
Thus, in the proposed methodology, alternative and strategic systems have been
adopted, in a way that can preserve the identity of spaces, not just from the single
factor point of view, but in a global quality of life approach.

In such a way the noise (or other pollutant) abatement becomes a
contribution to a quality plan where the city re-conquer its urban space centrality
and civic functional role. The interventions on quiet areas can be, in this way,
adapted to different urban scenarios, in terms of global conditions, sensible to
architectures and users. The comfort comes from landscapes and soundscapes,
designed to be close to people needs, to reality.

A lot of studies about perception, and  psycho-acoustic, have
demonstrated that noise, as well as other perceptive factors, is capable to test our
social sense too. So it is time to re-discover and re-design urban spaces, with their
characteristic of pleasant places.

In the Florence city Strategic Action Plan and in the design action of EU
funded project HUSH, participatory design have been used.

The theory of Temporal Design has been considered as source of
inspiration in the definition of the methodology, particularly in the definition of
acoustic and non-acoustic parameters used in the process of intervention design.

The methodology has been developed on the basis of following steps:

1. preliminary investigation phase : site description, analysis of urban
characteristics, materials, orientation, vegetation, predominant colours, sound
sources, etc...;

2. measurement phase : physical measurements of temperature,
humidity, brightness sound pressure level, binaural measurements etc...;

3. multilayer mapping phase;

4. psychological and social analysis: interviews and questionnaires to

users about all the aspects of the comfort according to the principles of
Participatory Design;

5. design phase based on the results developed in previous phases;
6. confirmation of the results, through wusers interviews and
questionnaires.

3.2. Soundscapes Analysis and Temporal Design approach

As said, the main sources of inspiration of the proposed methodology are:
causal web design, burden of disease, polycentric urban planning and temporal
design.

The causal web design theory is based on a network of cause-effect relations
where each graph connection can be read in both senses. The burden of disease
method i1s a evidence based method, that consider individual experiences
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assessment and external evidence of a given factor of disease represented by BDI
(Burden of Disease Index). Polycentrism is a urban planning theory that considers
macroareas as functional centres.

In the general context of global comfort, and in the specific of acoustic
comfort as well, the temporal design approach aims to create a human scale
environment, dominated by the laws of harmony, using a mathematical model
based on processing signals received by both the left and the right ear through
operations of auto-correlation and cross-correlation. On the other hand, the
soundscape approach helps and forces designers in considering human perception
as a contribution. These two theories can be integrated in a project for the
requalification of a indoor or confined outdoor place, such as an urban quiet area.

3.3. Problems and constraints

In the frame of the definition of the methodology, it has to be considered a
possible extension of EN ISO 7730 standard to external quiet and confined areas.
Some trials have been tested, identifying two indicators that express the
relationships between the activity of the human body and the sensation of thermal
comfort, in statistical correspondence with the results of the surveys.

With respect to the standard’s PMV (Predicted Mean Vote), a parameter
assessing the wellbeing of an individual, according to subjective preferences and
environmental variables has been defined, as a mathematical function representing
the state of thermal comfort. A numerical value on a scale from -3 (index of feeling
too cold) to +3 (index sensation of too hot) (0 is neutral) has been considered.
Similarly, the standard’s like PDP representing the Percentage of Dissatisfied
People in a given place, has been calculated, starting from a weighted equivalent
level of dissatisfaction derived by measurements and answer to questionnaires.

A problem arise in similarity with standard’s indicators, being the case
studies located in open outdoor spaces. Not particularly significant values of some
direct environmental parameters have been found. Measured levels of temperature,
humidity, thermal resistance of clothing, lighting level, have been included in the
algorithm for the assessment of global (thermal, visual, acoustic) comfort but the
levels of perceived comfort, derived by social data collections have gained more
relative importance than the measured ones, in particular for those primary factors
like visibility that can generate discomfort in terms of safety or security. For what
concerns noise pollution, mainly caused by road traffic, the measured levels has
been considered as important objective factor of discomfort, but the perception of
annoyance has got a relevant position as well.

3.4. Subjective and Objective data collection

In analogy with the above mentioned relationships, the same scale of
values in the post-implementation phase of the interventions regarding visual
comfort, air quality and global evaluation of the environments has been considered.
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The subjective method suggests using a questionnaire for the assessment of global
wellness.

The subjective data collection has been developed on the basis of:

a) references to design methodologies;

b) specific structure of questionnaires;

c) interviews with a representative sample of subjects

d) statistical elaboration and sociological analysis of collected data;
e) report detailing results to support the requalification actions.

Questionnaires have been divided in three sections:

- general data of interviewed people (in order to assess sample’s
heterogeneity) and about mode and timing of attendance of investigated area;

- perception of the area quality level, referring to six general aspects
(facilities, air quality, cleanliness, security, green, soundscape);

- annoyance assessment relative to several specific noise sources (voices,
road traffic, railway traffic, natural sources as twittering, etc.)

The interviewed have been requested to indicate favorite sub-area,
expressing reasons, and to give some suggestions to improve the general comfort
of the space.

The questionnaire investigates the reactions of people who use the space.
Questions relating to each aspect of the environment have been reported and
quantified as level assumed by variables. Some examples: perceived noise,
acoustic comfort, acoustic preference, noise tolerability, visual perception, visual
preference, visual tolerance, air quality tolerance, environmental impact.

-

Figure 5. An example of quiet area designed with the proposed methodology

4. CONCLUSIONS

The results of analysis of noise influence to the population health in
combination with other physical factors are showing the amplification of negative
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impact and are proving the importance of the problem. Russian and Italian
experience of approaches to estimation of noise influence and effects to human
health in combination with other physical factors is considered. The results of
work are allowing to reduce negative impact of noise to the human health more
efficiently.
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The results of the analysis of monitoring of soil of the Saratov region are presented. It is shown
that the Saratov region is among the ten largest industrial regions of Russia, where mining and
processing industries are developed. It was established that the main pollutants of the soils near
the industrial plants are heavy metals and oil products. The degree of contamination with heavy
metals (lead, cadmium, cobalt, nickel, etc.) at some industrial plants achieves 30-40 MPC.

3KOJIOTHUYECKHUE ITPOBJIEMbBI IIOUB CAPATOBCKOM OBJIACTH

JI.LH. Onpmanckas, E.M. bakanoBa
OHIeNbCCKUM TEXHOJIOTHYECKUA HHCTUTYT ((humman)
CapaToBCKOro rocyapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA UMEHU
FO.A TI'arapuna, r. OHrensc, Poccus

Ilpusedenvt pezynromamul ananuza monumopunea nous Capamosckou obnacmu. Ilokazamo,
umo Capamosckas obiacmv 6xo0um 6 0ecamKy KpYNHeUwux npomvluienHblx pecuonos Poccuu,
20e pazeuma 0obvlealowas u nepepadbamvléarowas Ompaciu npou3eo0cmsd. YcmaHoseieHo, umo
OCHOBHbIM ~ 3A2pSI3HUMENeM  NOYBOSPYHMOB 6  PAUOHAX — PACHONONCEHUS  NPOMbBIULIEHHbIX
NPeOnpusmull  AGIAOMCS  msdiceavle Memaiil u  Hepmenpodykmel. Cmenensb 3aepsizHeHUs
MANCENLIMU MEMATIAMU (C8UHEY, KAOMUU, KOOATbM, HUKEIb U Op.) HA MePPUMOpUL OMOeNbHbIX
npeonpusmuti oocmueaem 30-40 IT/[K.

CoBpeMeHHOE JKOJOTHYecKoe cocTosinne CapaToBCKOM 007acTH MOKHO
ONPENIENIUTh KaK KPUTUUYECKOE, 110 CTETIEHU 3arpsi3HEHUS OKPYKaIOIIe TPUPOIHON
cpeapl OHA BXOAUT B AecATKYy oOnacteit Poccum [1-3], mpuyueM ¢ MCKITIOYUTEITHLHO
MHOTOIMPO(PWIBHONW MPOMBIIIIEHHOCTHIO, TJIAaBHBIMU CpPEAM OTpacieil KOTOpOu
ABIAIOTCS.  He(remepepabaThIBarOIIasi, XHUMHYECKas, CEIbCKOXO3SHCTBEHHAS,
obopoHHass U crpoumHAycTpus. [Ipomomkaercs WHTEHCUBHOE 3arps3HEHUE
MIPUPOTHON CPedbl IO Mepe pocTa 00BbEMOB MPOM3BOACTBA. [[nHaMuuHEe, yeM B
cpeademM no Poccum, pa3BuBaeTCs TOIUIMBHAS, XUMHYECKass U HePTEXUMUUYECKas
MPOMBIILIEHHOCTD.

DKOJIOTHYECKOMY O€JICTBHUIO B CIIy4yae YPE3BbIUAMHBIX CUTYaIIM MOXKET ObITh
MOJIBEPTHYTO JI0 TPUHAILIATU MPOIEHTOB ee TeppuTopun. Ha repputopun obnactu
pPACIIONIOKEHO MSATh XMMHUYECKH OMNACHBIX TOpPOJOB, B TPAHULIAX IPOEKTHBIX
3aCTPOEK ITHX rOPOJIOB pasMelieHo 198 moTeHImaaIbpHO OnacHbIX 00BEKTOB [4].
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OOcTaHoBKa B 00JIaCTH 3alUTHI HACEJIICHHS U TEPPUTOPUI OT UPE3BBIYAITHBIX
CUTyallui OCTaeTCs HAIpsKEHHOH [5].

Poct nmpousBojicTBa, Oosbllias MHAYCTpUAJIbHAS HArpy3ka Ha OKPYKAIOULYIO
Cpely, BBICOKas IUIOTHOCTh HACEJICHUS, HHU3KUW JKU3HEHHBIM  yPOBEHBb
MOAABJISIONIETO OOJBIIMHCTBA HACETICHHUS, HU3KAsl DKOJIOTHYECKasi KyJIbTypa — BCe
ATO MPEIONPEACIISET BO3PACTAIOIIYIO SKOJOTMYECKYIO HAMNPSHKEHHOCTh. MoOIIHOE
JABJICHUE Ha OKPYXKAIOUIYIO Cpely ycyryosnsercs psaoM (akTopoB: MOAbEMOM
MPOU3BOJICTBA B 0cO000  «3arpsi3HAIIMX»  OTpaciiax  (TOIUIMBHOM,
HedTenepepadbaThIBAIOIIECH, DHEPreTUYECKOM, MallMHOCTPOUTEIBHOM,
MPOU3BOJICTBE  CTPOMUTENIBHBIX  MATEpPHANIOB),  YBEIWYEHHUEM  KOJIUYECTBA
aBTOMOOWJIEH, KPUTUYECKUM YPOBHEM 3aXJIAMJICHUS 3€MEJb MPOMBIIUICHHBIMA U
OBITOBBIMH OTXOJIAMH PA3JIMYHBIX KJIACCOB OMACHOCTH [6-7].

K OCHOBHBIM HCTOYHUKAM 3arpsi3HEHUM JIUTOCPEPHBIX KOMILIEKCOB
OTHOCSITCSL TPOMBIIUICHHBIE TPEANPUATUS MATH TropojioB obnactu: CaparTos,
Onrenbsc, banakoBo, Bonabck, PTuiiieso.

B nepewyenb 3amau rocyIapCTBEHHOTO MOHUTOPHUHIA 3€MEJib BXOJST:
CBOECBPEMEHHOE BBISIBIICHHME W3MEHEHUW COCTOSIHUS 3€MeJb, OIEHKa OTHUX
W3MEHEHUM, MPOTHO3 W BBIPAOOTKA PEKOMEHAAIMUA O MNPEAYNPEKICHUH U 00
YCTPAaHEHUH  TIOCJIEJACTBUNA  HETaTUBHBIX  MPOIECCOB;  MH(OPMAIMOHHOE
oOecrieyeHrue rocy/IapCTBEHHOTO 3E€MENbHOTO KOHTPOJIS 3a HCIOJb30BAaHUEM U
OXpaHOW 3eMellb, HWHBIX (YHKIMA TOCYAapCTBEHHOIO M MYHUIUIAIBHOTO
YIPABJICHHS 3€MEJIbHBIMU pEeCcypcamu, a TaKKe 3eMIICYCTPOWCTBA; obecreueHne
rpaxiaaH uH(pOpMaIMed O COCTOSHUU OKpYXKAloleh Cpefibl B YacTU COCTOSHUS
3eMeb.

HaGnrogenuss 3a  COCTOSSHMEM  TOYBEHHOTO  IUIOJOPOJUS  3€MEllb
CEIbCKOXO3SIICTBEHHOTO HA3HAYEHUsSI W 3a PSIOM HEraTUBHBIX (PAKTOPOB,
MPUBOASIIAX K OOpa30BaHHWIO HAPYIICHHBIX 3E€MENb (3aCOJICHHWE, 3aKHCIICHUE,
3arps3HEHUE TSDKENBIMM — METaulaMu, PaJUOHYKIUJIAaMU U TECTULHIAMM),
OCYILECTBIISIIOTCSI ~ arpoXuMu4eckod  ciyx06oit  obmactu (®I'bBY T'CAC
«Caparosckas», PI'BY CAC «banamosckas», PI'bY CAC «Epmosckas») u 'HY
HUNNCX Oro-Boctoka Poccennxo3akageMun.

ITo nanueiM Yrpasnenust Pocpeectpa nmo CapatoBckoi 00J1acTH, 3eMeTbHbBIN
¢pong CaparoBckoii oomactu coctasisger 10123,9 teic. ra mmm 101,2 ThIC. KM2.

Pacnpeodenenue 3emens no kKamezopuam TIOKa3bIBaeT NpeodsajlaHue B
CTPYKType 3emenbHOro (oHzga o0051acTh 3eMellb  CEIbCKOXO3SMCTBEHHOTO
Ha3HAYCHMS, HA JIOJII0 KOTOphIX puxoautcsa 84,8% (puc. 1).
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SemJiu
CeJIbCKOXO0351iiCTBE H-

HOI'oO HA3HAYEC HUA
(84.8%)

3eMJIM HACeJJIe HHBIX
HyHKTOB
(3.7%)
1

3emuin 3amaca

(1.6%) Semiau

IMPOMBINIUI€e HHOCTH,
TPpaHCNIOPTa, CBA3U U

3eMJIH BOHOTO HWHOI'0 HA3HAYe HUsA

¢donna 3eMJIH JIe CHOrO 3emJm 0c060 (2.1%)
2.1%) donaa OXpaHsieMbIX
(5.4%) TeppUTOpHUii 1

00bekTOoB (0.3%)

Pucynok 1. CtpykTypa 3eMenbHOro ¢onaa CapatoBckoi 06J1acTH MO KaTEropusiMm
3eMeTb 110 cocTosiHUIO Ha 2012 rox [7]

K kareropuu 3emelnlb NMPOMBINIIEHHOCTH, SHEPIeTUKHU, TPAHCIIOPTA, CBS3H,
pagvoBENIaHusl, TENeBUICHUA, WHOOPMATUKU, 3E€MIU A  00ecIeueHUs
KOCMHUYECKOW JIeATEIbHOCTH, 3€MJIM OOOpOHBI, 0O€30MaCHOCTM W  HMHOIO
CIEUHUAIBHOTO HA3HAY€HUsI OTHECEHbl 3€MJIM, KOTOpBIE pPAaCIOJIOKEHbl 3a
TPaHUIIAMHA  HACEJICHHBIX IyHKTOB W  HCHOJB3YIOTCS Ui OOeCIeYeHUs
NEATETPHOCTH  TPENNPUATHNA, OpraHW3aliii W JKCIUTyaTallud  OOBEKTOB
MPOMBIIJICHHOCTH,  JHEPreTUKH,  TPaHCIOpPTa,  CBA3U,  paJUOBELIAHUS,
TeNeBUACHUSI, WHPOPMATUKU, OOBEKTOB [JIsi OOECHeYeHUs KOCMUYECKOM
JeSATEeNbHOCTH, OOBEKTOB OOOpOHBI M 0OE€30MaCHOCTH, OCYIIECTBIECHUS WHBIX
crenuaibHbIX 3a]a4.

3azpaznenue 3emeny. CaparoBckasi 00JIACTb BXOJIUT B JIECATKY KPYIHEHIINX
NPOMBILIUIEHHBIX ~ pernoHoB  Poccun, rhoe  pasButa  jgoObiBaromias U
nepepadaTbIBalOlasi OTPAcid TMPOU3BOJICTBA. Y CTAHOBJIEHO, YTO OCHOBHBIM
3arpsi3HUTENIEM TMOYBOTPYHTOB B  pailOHAX  PACIONOXKEHUS  MPOMBIIUICHHBIX
NPENPUATHI SBIISIOTCS TSHKENbIE METAILIIB M HeTenpoayKThI [1, 7].

B CaparoBckoii 006J1acTé UMEIOTCA JBa KPYMHBIX 3aBOJA MO M3TOTOBJICHUIO
uctouHukoB Toka (Tepputopun OAO «Onekrpoucrounnk», OAO «3aBon
aBTOHOMHBIX HMCTOYHUKOB TOKa» (AWT)), HUN xumuyecknx HMCTOYHUKOB TOKA,
umeeTcst 0ompIioe KonmdecTBo mpeanpuatuil mamuHoctpoenus (OAO «Pobept-
bomr Caparos», OAO «TpomneOycHbiit 3aBoa», OAO «ABUALMOHHBIA 3aBOA» U
JIp.) TJ€ UCIOIb3YIOTCS TAIbBAHUUECKUE MPOIECCHI sl 00paboTKU JeTanel. OTu
NPEANPUSATUS  SBJISIIOTCS OCHOBHBIMM HCTOYHUKAMHU 3arpsi3HEHUN Ouocdepsl
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maxcenvimu memannamu. CTENEHb 3arpsi3HEHUS TSKEIBIMA METallaMU (CBUHEL,
KaJIMHUA, KOOQJIbT, HUKEIb W JIp.) HA TEPPUTOPUU OTICIHHBIX NPEANPUSTAN
nocturaer 30-40 IIJAK. MakcumanpHOE€ 3arpsi3HEHHUE CBUHIIOM OTMEYEHO Ha
teppuropun OAO «Onextpouctounuk» (41 IIJAK) m Ha TeppuTopun 3aBoja
«YTUNM3alul XUMHUYECKOTO opyxkusi» B nocenke ['opuom — 34 II[JIK. Ha
tepputropun OAO «3aBox AUNT» oTMeueHO 3arpsA3HEHUE TMOJ3EMHBIX BOJ
kaamueM (40 ITJIK). Beicokoe conmepxkanmne Hukens — 18 IIJIK ormedyeno Ha
tepputopun npeanpustusi OAO «Pobept-bomr Capator» [6].

[TouBa sABIsIETCA OCHOBHOM CPENIOM, B KOTOPYIO MONAAI0T TAKEIBIE METAILIIBI,
He(PTh U IpyrUe MOJUTIOTAaHThI, B TOM YHCIIe U3 aTMOC(hepsl U BOJAHOM Cpebl.

N3 1mouBbl TSKENbIE METAJUIBI YCBAMBAKOTCS PACTEHHUSIMU, KOTOpBIE 3aTEM
MOMaJaloT B MHUILy O0Jee BBICOKOOPTAHU30BAHHBIM JKHBOTHBIM. TsKEmbIe
METaJIJIbl OTHOCSITCSI K MPUOPUTETHBIM 3arps3HSIONIMM BEIIECTBAM, HaOIIOACHUSA
32 KOTOpPBIMHM 00s3aTeNbHBl BO BceX cpenax. IlouBa 4yeTko oTpakaeT ypOBEHb
3arpsI3HAIOIIMX BELIECTB U UX pacIpeieeHHeE.

Ha Ttepputopun r. CaparoBa dyukiuonupyer OAO «CapaToBckuit
HedTenepepadbaThIBAIOIIMKA  3aBO/1», OJHO M3  KPYNHEWIIMX  OPEAIpUSTHIH,
crelUaIu3upyrolieecss Ha nepepadoTke HepTEenpoAyKTOB, M 3aHMMAIOLIEE BTOPOE
Mecto B P®D no odbemam mpousBojcTBa. B obnactu BemyTcst pa3paOOTKH HOBBIX
MECTOPOXKJICHUHN YIJIEBOJAOPOJAOB U MCIOIB3YKOTCS CTapble MECTOPOXKACHUS IS UX
JOOBIYM, YTO CIYXXUT UCTOYHHMKaMU Hedre3arpssHenud mous. Hampumep B 2010
rofy OTMEYEHO 3arpsisHeHue Hedrenpoaykramu Ha 144 ouarax (72 % ot oOmiero
KOJIM4eCTBa). MakcuManbHOe 3arps3HeHue HepTenpoIyKTaMud OTMEeYaeTcs Ha
OPEANPUATUSX, JEATEIbHOCTh KOTOPBIX CBsi3aHa C JIO0ObIYeH, mepepaboTkoil u
xpaneaneM HIT (OAO «CaparoBckuii HedrenepepabaThIBalOMIUN  3aBOIY,
KonoroBckoe mecropoxkaenue yriesogopoaos, [Tl «Komounar Kpucramm,
VYBekckass Hedrebaza u ap. Ha TeppuTopum HEKOTOPHIX W3 3TUX MPEINPUSTHIA
OOHapYXEHBI JIMH3BI TUIABAIOIINX HEPTEnpoIyKTOB. MOIIHOCTH JTMH3 COCTABISET OT
Heckoybkux MutuMeTpoB 110 3,15 m (I'TT «KomOunat «Kpucramm) u 5,47 m (OAO
«CaparoBckuii  HedTenepepabarbiBalOmUuid  3aBo/»). Kpome 3Toro, BBICOKOE
conepxanue HedrenpoaykToB orMedeHo Ha Teppuropun OAO «CapaToBckuil 3aBoj
MeTHU30B» [7].

OO01iee KOJIMYECTBO MArUCTPAIbHBIX HE(TENPOBOAOB, MNPOXOASAIIMX IO
teppuropun obnactu, — 3 («Camapa — Tuxopeuk», «Camapa — JlucudaHcky,
«Kpacnoapmetick — CapaToBy) o0mieii npotsbkeHHOCThI0 Ooee 700 km. ['myOGuna
3aKnaaku HedTenpoBo 0B — 1 M, nuametp HedTenpoBoaoB — oT 530 g0 1220 mm.

HedrenpoBoab! MpoxoasaT 1Mo TEPPUTOPUH 9 palloHOB 00JIACTH U NIEPECEKAIOT
peku: Bonra, bonemoi n Mansiii Kapaman, bosnsmon WMprus, Kpacnas, MasHra,
Moxkpas u Cyxas CapaToBKa.

Hedtr sBnsercs oguum u3 Hambosee pacnpOoCTpaHEHHBIX 3arps3HUTENCH
OKpyxaromei cpeabl. llpeanpusatus TOIVIMBHO-3HEPIE€THUECKOTO KOMIUIEKCA
Poccuu, B ToM yncie — no n1o0br4e u nepepadorke HedTH, HECMOTPS HA CHUXKEHUE
00BEMOB  NPOM3BOJICTBA, OCTAIOTCS  KPYNHEUIIMM B  IPOMBIIUICHHOCTH
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UCTOYHUKOM 3arpsi3HUTENel okpykatomeil cpensl. HedTsr um HedTempomykTsi
BBI3BIBAIOT OTPABJIEHUE, TMOEIIb OPraHU3MOB U JIETPAIALMIO TIOYB.

3arpsi3HEHUE T10YB Ha TEPPUTOPUU OO0JACTH MPOUCXOAUT B OCHOBHOM
BCJIEZICTBUE BBIOPOCOB BPEAHBIX XHUMHUYECKHX COEAMHEHUN OT MPOMBILIIEHHBIX
NpEeANnpUATUA W TpaHcnopTa. VHTEHCHUBHBIM HMCTOYHUKOM 3arpsi3HEHHs] TOYB
SBJISIIOTCA HECAaHKLIIMOHUPOBAHHBIE CBAJIKU IPOMBIIIJICHHBIX U OBITOBBIX OTXOOB,
pa3MeliaeMble C HapyleHUeM TpeOOBaHUI CAHUTAPHBIX HOPM U IIPaBUIL.

B Hacrosimee Bpemsi HauOosiee NEPCHEKTUBHBIM METOJOM JJIsi OYMCTKU
3arpsiI3HEHHBIX II0YB, KaK B JKOHOMHYECKOM, TaK M B DKOJIOIMYECKOM IUIAHE
SBIISETCS OMOTEXHOJOTMYECKHM TOJXOJ, OCHOBaHHBIH Ha HCIIOJIb30BAHUU
pa3IUYHBIX IPYINIl MHUKPOOPraHMW3MOB M BBICHIMX PACTEHHH, OTIMYAIOIIMXCS
MOBBILIEHHON CIIOCOOHOCTHIO K OMO/erpajaliii KOMIIOHEHTOB TSKEJIBIX METAJIIOB
Y HEe(TEIPOIyKTOB.

Junamuka xonudectBa mpod mouBsl (%), B KOTOPBIX YCTAHOBJICHBI
IPEBBILLIEHUS JOIIYCTUMBIX HOPMaTUBOB, IIPE/ICTABIICHA HA PUCYHKE 2.

OrpomHbIii  ymepd  HoOYBaM  HAHOCAT  IPOMBIIUIEHHBIE  OTXObI,
oOpasyroluecss OT XO3AWCTBEHHOW JAESATENbHOCTH npeanpusatuid. OTXomabl
ABJIAIOTCS OAHUM M3 CaMblX TJABHBIX HCTOYHUKOB 3arpsi3HEHUS OKpY Karolleu
cpenpl. HeratmBHOE BO3NEHCTBHE CBA3aHO C IIOCTYIUICHHEM 3arps3HSIOLIMX
XUMHMYECKUX U TOKCHUUYHBIX BEIIECTB B I10YBY, [IOBEPXHOCTHBIEC U IIOJ3EMHBIE BOJBI,
u B atMmocgepHbiil Bo3ayx. CkiaAMpOBaHUE OTXOAOB NPUBOIUT K OTUYXKACHUIO
OTPOMHBIX TEPPUTOPUI IO CAHKIMOHUPOBAHHBIE W HECAHKIMOHHWPOBAHHBIE
CBAJIKH.

12.7 12.5

6.2

-3[80.5 0.5 Mllo.4 0.4

% HeypoBRNeTBOPUTENbHLIX NPO6
[e2]

2005r. 2006 . 2007 r. 2008 r. 2009 r. 2010r. 2011 . 2012r.
H XMMHUYecKkue nokasartenu -] MMKpOﬁMOHOFW-IeCKVIe nokKasartenu
H napa3uTosiornyeckue nokasartenu

Pucynox 2. [Ipo1ieHT HEY10BIETBOPUTEIBHBIX MTPOO B MOYBE MO pe3yabTaTam
naboparopHoro koHTposs B 2005-2012 rogax [7]

3amura OKpYKaloWIEH cpenbl OT OTPULATEIBHOIO BO3JIEHCTBHS OTXOJOB
IIPOU3BOJICTBA, U NOTPeOIEHUs, o0ecrieueHrne B OyKBaJIbHOM CMBICJIE YACTOM Cpeibl
OoOMTaHWsl JAJs HaceNeHus O0JacCTH, OCOOCHHO B KPYIHBIX MPOMBIIIICHHBIX
peruoHax, SIBJSIETCS OJHOM M3 OCTPEHIIMX SKOJIOIMYecKUx mpodseM. OTXo/bl
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pa3MeNIaroTCs Ha IOJIMTOHAX, CBAJIKAX, B XPAHWJIMILAX, HAKOIUTENSX U JIPYTUX
00BEKTaxX Pa3MEILICHHUS U BKJIIOYAIOT B C€0S: OTXO/IbI FAJIbBAHUYECKUX TIPOU3BOJICTB
Y OCaJIK OYMCTHBIX COOPYKEHH, COJIEpPIKALUE TSHKEIbIe METAILIbI, He(TEIIaMbl U
T.4. Cregyer OTMETUTh OJWH W3 MHOTOTOHHAKHBIX OOBEKTOB pPa3MEIICHHS
(XpaHeHus1) 0TX0/a, KOTOPBIM siBJsieTcs: oTBal (ocdorurnca, npunaanexammit OO0
«basiakoBckre MUHEpAJIbHBIE YI0OPEHUSD.

OOBEKTHl XpaHEHHUs] U 3aXOPOHEHHUS OTXOJOB Ha TEPPUTOPHUH 00JIACTH HE
BCcerja OJIaroyCTpO€Hbl W 3a4acTyl0 OJKCIUTyaTUPYIOTCA C HapylleHUeM
TpeOOBaHUI  MPUPOJOOXPAHHOTO  3aKOHOJATEIhCTBA, YTO MPUBOJUT K
3arpsiI3HEHUIO MMOACTHIIAIOIIUX IPYHTOB U MOPOJ, MOJA3EMHBIX BOJ, IPHIIETAOLIEH
TEPPUTOPUH, ATMOC(HEPHOTO BO3TyXa.

Haubosnbiiee KoIM4ecTBO MPOMBILUIEHHBIX OTXOJOB 00pa3yeTcsi B TaKuX
KPYMHBIX TopoAax obnactu, kak CapatoB, banakoBo, Durensc, Prumieso, Bonbck.
Jlanabie 06 00pa3oBaHUM OTXOJOB MPOM3BOJCTBA M MOTPEOJICHUS 3a TIOCIETHUE 5
aet B 2008-2012 rogax B 00671aCTH, UCIIOJNIB30BAHUU U Pa3MEILIEHUU HX B TOPOJaX
Caparos, banakoBo, Bonbck, PrumeBo u Durensc B 2012 r. mpeacTaBiieHbl Ha
puc. 3.

VYBenuuenne o0beMOB 00pa3oBaHUs OTXOJ0B B ropojax CapaToB v DHIelbC
B 3HAYUTEIBHOM CTENneHW OOYCIIOBJIEHO MPOBOJMMON OpraHamu YIpaBieHUs
Pocnpupognamzopa mno  CapaToBckoid — o0nactd  onTHMHM3alMed  Kpyra
MPEeANPUATUNA, YUUTHIBAEMbIX NMPU 00pa0OTKE CTATUCTHUYECKOM OTYETHOCTH [6, 7].
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WATER-PROTECTIVE MEASURES ON THE ENTERPRISES OF
RECYCLING OF NON-FERROUS METALS IN CALIFORNIA, USA

A. Pilinsky
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This paper is a review of recent measures in the prevention of storm waters contamination of
the rivers and Pacific Ocean in California. The experience of "Raymer Metals, Inc." was
discussed. The role of each contaminant, best management practices helping indentify pollution
sources which impact the quality of industrial storm water discharges is also discussed. The
paper also aims at explaining how non-ferrous recycling businesses meet all requirements and
demonstrates how to continue to do so as a part of storm water program. Some of Government
regulations aimed to protect and improve the environment is also presented.

BOJTOOXPAHHBIE MEPOIIPUATHUA HA ITIPEATIPUATHUAX
PECAMKJUHI' A IBETHBIX METAJLJIOB B KAJIM®OPHUU, CILIA

A.B. Ilununckuit
Komnanus "Paiimep Meranc", r. Jloc-Anmxkenec, CIITA

Komnanus Raymer Metals, Inc. (RMI), coocHoBarenem u BiaaeiblieM
KOTOpPOM SIBJISIETCS aBTOp CTaThu, ObUla OocHOBaHa B 1996 romy m 3aHuMaercs,
Hapsily C BBIIOJHEHUEM WHKEHEPHBIX MPOEKTOB, PECANKIMHIOM IBETHBIX
METaJIOB, UX BTOPUYHOM mepepaboTKON U MpUHUMAET yyacTue B mporpamme CRV
[1]. Ha npoTs>keHHMH BCETro 3TOr0 BPEMEHHM KOMIAHUS CTPOro MPUACPKUBACTCS
MPUPOJOOXPAHHBIX 3aKOHOB W PETYJSIUNA, TPEINUCAHHBIX (enepanbHbIMA U
kanudopuuiickumu opranmzamusiMu EPA u CalEPA [2, 3]. Hauunas c 2012 r.
komranus Raymer Metals, Inc. (RMI), Hapsingy co BceMU pecaKiIMHTOBBIMU
Ou3Hecamu, 3aperucTpupoBaHHbIMU B ImTare Kamudopuus, Obuta BKIOYEHA B
porpaMMmy IO 3allUTe PEUYHBIX U OKEAHCKUX BOJI OT BO3MOKHBIX 3arps3HEHU,
BBI3BaHHBIX IITOPMOBBIMU (JIUBHEBBIMH) BoJlaMu. Bce xommnanuu, paboraromue ¢
MeTauiaMi (M HE TOJBKO  PECAlKIMHIOBBIE) BOILUIM B  MOJYMHEHHUE
Kamudopuuiickoro Bomnoro Cosera — Californaia Water Boards (CWB) [4],
KOOPJIMHUPYIOIIETO BOAOOXpaHHbIe Meporipusitus B Kanudopuuu.

[lepexonss HEMOCPEACTBEHHO K OIMHCAHUIO TEXHUYECKHMX W (HUHAHCOBBIX
peryisiui, HeOOXOAUMBIX HJsi cooTBeTcTBUS TpeboBanusasm CWB, asrtop
noau€pPKUBACT, YTO B CTaThe TJIABHBIM 00pa3zoMm oTpakéH ombIT RMI, kotopsiii
Ja)ke B MaJIOMl CTENEHU HE OTPaKaeT BCEro MHOIro00pa3usi BOIPOCOB, OTYETOB,

95



riaTexel B MPUPOJAOOXPAHHON OIOJKET U T.J., CTOSIIUX TMepe] NMPeanpUsITUsIMU
Kamudopauu cTpansl B 1iemom.

Inst cootBercTBUA BceM TpeOoBanusiM CWB, wuzberanusi cepbE3HbIX
(bUHAHCOBBIX TMOCIEJACTBUM, CYyJEOHBIX MpECAeOBAaHUM U BO3MOXXHOCTH BECTH
Ou3HEC, PECAMKIMHIOBBIE W HWHBIE MPOU3BOJCTBEeHHbIe Kommnanuu Kanudopuuu
00s13aHbI MOCTOSTHHO TTPOBOJUTH OPTraHU3aIIMOHHO-TEXHUUYECKUE MEPOTIPUSATHUS O]
KoHTpoJieM wuHcnekTopoB EPA u CWB. Kaxnoil koMmaHuM NpUCBauBaeTCA
cnenuanbHbiii WDID — nnentudukamoHHbiii HOMeEp.

Kommnanust 06si3aHa Ha MepBOM ATane Npe/ICTaBUTh MPOTOKOJ O HAMEPEHUSIX
(Notice of intent), (NOI). s monyuenns NOI, a BnocnencrBun Water Board
Permit (WBP), o6HOBIsIEMOTO €XKETOAHO, KOMITAHUS JTOJDKHA CIENATh CIEAYOIIee:

- TPENOCTaBUTh TMOJHYI HWHGOPMAIMIO O pPACHOJOKEHHH BO3MOMXKHBIX
HMCTOYHHUKOB BPEIHBIX BBIOPOCOB, CIIOCOOHBIX TIOMACTh B BOJHYIO CHCTEMY
peruoHa BMeCTe C JI0KJIEBbIMU (JTUBHEBBIMU ) BOJIAMHU;

- TpEeACTaBUTh U €XKEIHEBHO BBIMOJHATH MPEBEHTHUBHBIE MEPhHI IO
MOJJICP>)KAaHUIO0 IKOJOTUYECKOrOo mopsjka Ha Tepputopun — Best Management
Practices (BMP).

B BMP BXozAT AECATKA MEPOIPUATHHI, HEKOTOPHIE U3 HUX:

a) ©XEeIHEBHas OYUCTKa Tepputopuu (2 pasa B JE€Hb) C MPOBEPKOH
BO3MOXHBIX HCTOYHHMKOB BpPEIHBIX BBIOPOCOB (CTaHKHU, TWIPECChl, JAPyroe
000pyI0BaHUE, KOHTEHHEPHI C METAILIIOM);

0) KaXXIIbIl TOJI, B CEHTAOPE — MIyOOKasi OUMCTKA TEPPUTOPHUH H TIOJTOTOBKA K
JUBHEBOMY CE30HY — HaJM4uWe 3alldTHOrO0 00OopyaoBaHUsA, aOCOpOSHTOB
(MeXaHUYECKUX U XUMHUYECKHUX ), MOKPBITHI U T.1I.

B) pETyJSpHBI TpEeHUHT pabouero TmepcoHana (IBa pa3a B TOJ) U
MPECTABICHUE COOTBETCTBYIOIIUX JOKYMEHTOB;

I) ©KEMECSYHBbId BU3YaJIbHBIH MOHHTOPHUHT HCTOYHHKOB BBIOPOCOB, HE
CBS3aHHBIX C JIMBHEBBIMH BOJaMHU HemocpencTBeHHo. CrenmanbHas ¢opma —
Monthly Visual Observation Form (MVOF) npencrasnsiercas CWP exxemecsiuHo.

[IpencraBienHoe — JWIb Majias 4acTh TOrO, YTO OW3HEC 00s3aH JeNaTh B
cootBercTBUM C¢ TpeOoBanuamu CWP. Ilpu 3ToM MHOroe u3 mHepeurciIeHHOro
JIOJDKHO TIPOBOJIUTHCS JTUIUIOMHUPOBAHHBIMHM CIIELUAINCTAMUA — WHKEHEPAMHU-
DKOJIOTaMH, KakoBbIMU MeHemkepbl RMI He sBisitorcs. B cBsizu ¢ 3TUM KOMIaHUU
BBIHYKJEHbl HAHUMAaTh CIICIIUAIbHBIE DKOJOTMYECKUE KOMIIAHUU-AareHTCTBA,
BBITIOJTHSIOIINE MHOTOE U3 IEPEUUCIIEHHOTO.

N3n05keHHOE BBIIIE COCTABISET JUIIL Mallyto 4acTh "[IpeBeHTUBHOrO IjiaHa
M0 TIPEJAOTBPAICHUIO 3arps3HeHus JBHEBbHIMU Bojgamu" (Storm Water Pollution
Prevention Plan, SWPPP). OtoT muan pa3spabaTbiBaeTcsi KOMIAHUEH-ar€HTOM W,
no npexacraBieHuio 1wiaHa B CWP, npou3BOJACTBEHHBIE KOMIIAHMM TMOJYy4aroT
Permit — pa3spemenue Ha JnerampHOe (GYHKIMOHUPOBaHWE OW3HEca — OT
npuponooxpanHoro BegomcrBa. SWPPP — mman mma RMI cocroutr n3 114
CTpaHUIl TEKCTa, JOJDKEH HaXOUThCS Y KOMIIAHUH U MPEIBSIBIATHCS HHCIIEKTOPaM
EPA (US Environmental Protection Agency), CWP u apyrux 3KOJOrHyecKux
areuTrcTB. SWPPP — mian Bcerga Ho/mKeH OBITh 3alOJHEHHBIM HAa MOMEHT

96



mpoBepku. JltoOboe HapymieHHWe, Kak OOHApYy)XKEHHOE€ WHCIICKTOpaMU Ha
TeppuTOpuM, Tak U 3anojHeHun SWPPP, npuBoautr x HanoxeHuro mrpagda ot
1000 mo 10000 nonnapos CILIA 1 BO3MOXKHOMY CyJI€OHOMY MPECIIEI0BAHUIO.

Exeronnsiii otuer SWPPP s monyuenuss CWP-Permit Ha cnenytromuii ron
JIOJDKEH  OBITh  MPEJACTAaBICH K YKa3aHHOM JlaTe d4epe3  CIelHUaJIbHBIN
KOMIBIOTEPHBIA mopTai. Ono3naHue ¢ MpeJoCTaBICHUEM OTYETa HAa OAUH JEHb
BenéT K HanoxeHuto mrpada B 1500 mommapos CIIIA, a Ha Henento u Oosee -
10000 gosmapos CIIIA.

[lepexonss k (UHAHCOBOM COCTABISIONICH, ABTOP MOXET OTMETHUThb, YTO
BBITIOJIHEHUE BCEX YCJIOBHH M TPEANUCAHUMA JIOKHUTCS TSKEIBIM OpeMeHeM Ha
ousnec. s xommanuu RMI (Raymer Metals, Inc.) CWP-Permit o6xonutcs B
cymmy ot 1600 nmo 1800 mommapoB CHIA B roj, yciyru KOMIaHUU-areHTa — B
2500 pmommapoB CIHA B rog m T1.4. C Apyrod CTOPOHBI, aBTOP HOJIKEH
KOHCTaTHPOBATh, YTO yTPo3a CephE3HBIX (DMHAHCOBBIX MOTEPHh BBHIHYKIAeT OM3HEC
JEUCTBOBAaTh  DKOJOTMYECKM  OCTOPOXHO M MPOBOJUTH  MOCTOSHHBIM
DKOJIOTUUECKUUA  KOHTpOoJdb. Ilo manHbiM  [4] 1wmTpadsl, BbIIAYEHHbBIC
KTU(POPHUNCKUMU KOMIaHUSMHU 3a HapyIlIeHUE AKOJIOTUYECKOTO
3aKOHOJATEIbCTBA, COCTABJISIIOT:

-3a 2007 r. — 6 muH. gosutapos CIIIA;

-3a2 2009 r. — 15 muH. gosuapos CIIIA;

-3a2 2010 r. — 59 munH. posapos CIIIA;

-3a2 2015 r. — 100 mau. ponnapos CIIA (mo npenBapUTENbHBIM OLIEHKAM).

B TexHuueckoW 4acTh CTarbu OTMETHUM, YTO PECAUKIMHIOBBIE KOMIIAHUU
00s13aHBI MPEJCTABIATH § MPOO JMBHEBBIX BOJ B TOJ, B3ATHIX B OMNPEIEICHHBIX
TOYKax TEPPUTOPUU KOMIaHUM, YykKazaHHeiXx B SWPPP. Tam xe yka3ana
nporeAypa 3abopa aHalnu3a M OTOPABKU 3alOJHEHHOIO0 KOHTEHHepa B
CHEIMATN3UPOBaHHbBIC JTA0OpaTOpUU Yepe3 KoMmmaHuio-areHTa. Jljis 3Toro
KOMITaHUS IMEET HaOOp KOHTEHHEPOB, CTCIMAIbHBIC TPUCTIOCOOICHUS I 3a00pa
BOJbl, pH-matunku u np. 3a JIeHb 10 CUJIBHOTO JIOXS KOMIIAHHUS IMOJydYaeT Mo
AJIIEKTPOHHOM MOYTE YBEIOMJIEHHE ObITh TOTOBOM g oTtOopa mpold aind
MPOBEJICHUSI TECTOBOI'O aHajiu3a M TPOBECTU BCE 3aAlUTHBIE MEPOIPHUATHUS B
cootBercTBUM ¢ BMP u SWPPP. Pesynbrarhl TecTa AOJKHBI COOTBETCTBOBATH
orpannueHusiM NAL (Numeric Action Levels) [5], HekoTopble M3 KOTOPBIX
MIPEACTABIICHBI HUXKE:!

- Maclia u 3arpsizHenust — 15 mr/m;

- gauTpatel - 0,68 mr/m;

- ¢ocdarer - 2 Mr/m;

-pH- 6-09;

- amroMuHuH - 0,75 mr/m;

- menp - 0,0636 mr/m;

- ceuHer — 0,0816 mr/m.

Bcero kontpomupyercs 43 mnapamerpa. IIpespimienune napamerpoB NAL
BeJIET K (PMHAHCOBBIM CaHKIIUSM U MIOBTOPHBIM MPOBEPKaM.
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3aBepuiasg CTaTblO, AaBTOP HE MOXET HE OTMETUTh OIPOMHYIO
3a0I0POKPATU3HUPOBAHHOCTD " Ype3MEPHO BBICOKYIO CTOMMOCTD
NPUPOAOOXPAHHBIX Mep. M3 H3I0XKEHHOTO0 MOXKHO CleJaTh BbIBOJ: YHUCIO
(benepanbHbIX areHTCTB, ciyk0 Bo Bcex mrarax CLIA He moanaércss HUKaKOMY
ucurcienuto. KonnuecTBo muceM, YKa3aHWW, AJIEKTPOHHBIX  COOOILIEHUI
IpPEBBILIAET BCE IpPEAEbl 3ApaBOr0 CMbICiIa. ABTOP YBEpPEH, UYTO COKpAIlEHHE
KOMIIBIOTEPHO-OYMaXKHOI'O IOTOKa M OTUYETHOCTU MPHUBEAET K CYIIECTBEHHOMY
YJIYUIIEHUIO BOJOOXPAHHBIX M JPYIMX MEpPONPUATHUH, KOTOPHIM, BHE BCAKOIO
COMHEHUS, yJensieTcsa cepbé3Hoe BHUMaHue kak B Kanudopnuu, tak u B CIIA B
LEJIOM.

ABTrop  Omaromapen  mpodeccopy  CaMapckoro  rocyJapCTBEHHOTO
TEXHUYECKOro yHuBepcuTera A.B. BacuipeBy 3a moMonip B peraKkTUPOBAHHUM
HACTOSIIIEHU CTATBHU.
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Abstract

Technology evolves rapidly and prevails in modern world. The way it is used makes us
rethink about the global understanding. As new mechanical methods flourish and automatism is
in our everyday life, there is a dilemma whether it is used in a proper way or not. In architecture,
parametric design absolutely changes the way of design and the relationship between the
architect and the environment. The creativity of designer is now becoming limited and controlled
by computers. Unemployment rises and the future of the planet is supervised by computers.
Participation in urban actions collapse and a new understanding dominates. People care about
their present but are not interested any more about their durability, their past and their future.
Therefore, our heritage is in great danger. Organizations, like UNESCO, are defending this
threat, incapable however to solve the entire problem. They set strict limitations, in order to
preserve our past, as habitants are not any more capable to recognise the value of their roots.
Reconstructions, of Monuments, margins of modern and ancient world are issues that need
special coordination. Architects and engineers are responsible for the direction they give to this
process. Moreover, they have to realise the meaning of the divine world, composed by
participated residents. This is the understanding they should revile from the past, to preserve the
heritage and render it to the next generation.

Architects and engineers, are responsible for the next steps of the worlds. Technology is
the element and the operator is responsible for its use. Hence, the operator has to respect again
the urban and natural environment he lives and rethink about his eternal life in the world. It’s the
architect’s and the engineer’s duty, to direct the operators to rethink about their understanding.

Keywords: global understanding, parametric design, UNESCO, reconstruction, divine
world

INTRODUCTION

The writing aims to define what heritage and technology is, analyze their
basic structure, compare them and, finally, combine these technical terms to create
a balanced modern city. The significance of a city is great, as city is a mirror that
people use to create a picture of themselves. Even if we demolish a city, its marks
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always exist, recording its past and its history which we should respect and
develop.

The most lifelike reconstruction of history is our cultural heritage. In order to
understand the way technology affects our heritage, it is vitally important to clarify
the exact meaning of technology and monuments network, heritage.

On the one hand, technology results from the set of theoretical scientific
knowledge in order to create methods necessary for people to succeed their aims
and cover their needs. Consequently, technology is part of our culture and defines
our evolution. Technology itself has no will, is discovered and used by humans,
who have will and are responsible for what they produce and how they use it.

On the other hand, monument is something that perpetuates the memory. It is
the respresentive data that imprint the historic evolution of the city. These imprint
composed by the historical buildings, the way they were connected, streets, parks
and squares and by their function on that time. However, nowadays there is no
functional connection with the modern urban environment. On the contrary, many
times fences secure distance of the monument from the modern life.

Monuments are not separated but create a network of monuments that
expressed the past of the city. They include the fourth dimension of time. The
direct relationship of monuments network and urban environment is vital, to
recognize the historical continuity of the city and to be taught by the either wrong
or right past techniques.

Therefore, technology needed to focus in reconstruction of these buildings
and networks as much as possible, to adapt them in modern city. On that way,
monuments remain “alive pieces” of the city. At these cases, the new function of
each building has to be based on ethical values.

Our heritage shall benefit from technological evolution, in the faculties of
computer science and communication. This is able by digitizing libraries and files
and by developing computer applications. Moreover, it able by digitizing
monument networks, using laser scanners or different techniques, and giving
access to cultural heritages. The digitising goes one step beyond, by creating
virtual historical environments according to the data of the monuments we have
found. Then, the view has an entire impression of the city life in historic times.
Technology has even digitised ancient music, to understand what their songs were
like. The way people played music in ancient times is part of our immaterial world
heritage.

On the contrary, technology can be problematic if used in a different way. In
architecture a new problem is created by parametric design and 3d printers.
Outlining, parametric design is new way of computer design through algorithmic
equations that connect constructions’ pieces. Practically, mathematic equations are
created between the elements, including parameters, composing different
constructions according the numbers you give to them. These equations are not
arbitrary and take into account environment’s characteristics and bioclimatic
parameters, all translated in mathematic equations.
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Despite mathematics is translation of environments harmony, these
compounded constructions collapse. Parametric design sets an impersonal
relationship between designer and environment they intervene, and the creativity is
missing. Simultaneously, these constructions can fast and easily be multiplied by
giving different numbers in the parameters. Then, technology aims to quick, easy
and cheap mass constructions, without personality. Therefore, parametric designs’
purpose is mass building constructions, where personal characteristics of the
citizens and the signature of the designer on each of his plans, are superseded
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Figure 1. Parametric design course in Madrid

Technology and globalization, affect on materials and technics used in
construction. At these cases, importance should be given to the natural and urban
environment. Otherwise, the structure seems strange and does not fit in the space.
On the contrary, traditional buildings are based exclusively in local materials, for
easiness reasons. This is not only practical but also logical as each material is
created by nature for a place in order to undercover more efficiently its needs.
Functionality and comfort of space, is undoubtedly profited by new technologies
and imported materials. Heritage, reminds us to rethink the balance needed
between technology and environment.

It is vital to respect and learn from our root in order to evolve. This main idea
i1s internationally reminded by the UNESCO organization. UNESCO, the
educative, scientific and cultural organization of UNO, is a specialized national
organisation established in 16 of November in 1945. UNESCO ’s purpose is to
protect the global natural and cultural heritage, in order to prevent its destruction
by upcoming raised threats.

The importance of the organization is to remind us the value of our heritage
and the need to protect and shelter it. The cultural criteria, for a space to be in
UNESCO ’s catalogue, are numbered, to clarify the perception and the direction of
the organization. It is vital for each monument to be in UNESCQO’s catalogue, that
it satisfies at least one of these criteria.

Cultural criteria

1. Present a masterpiece of human creative ingenuity.

2. Display of an important evolution of human value in terms of
architecture, technology, urban planning and environmental design.

3. Form the only or at least a great value of witness, of a cultural

tradition of an alive or disappeared heritage.
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4. Constitute a great example of architecture or technological building
type, building network or landscape, that represents an important or some
important events of human history.

5. Form a significant example of traditional settlement, function of earth
or sea, that is characteristic of a culture, especially if it vulnerable because of the
consequences of non-upset changes.

6. The space has to be directly and clearly connected with facts and alive
traditions, ideas and beliefs, art or literary work with universal significance.

Additionally, in order to consider a monument or a location as a distinguished
worldwide value space, it has to be stable, original and provide a system that
secures and protects it. The cultural heritage is authentic if it is regarded that the
cultural values are fulfilled and expressed through characteristics such as form,
materials, function, techniques and tradition, location, language, sense and other
exterior and interior factors.

Stability is necessary condition to register UNESCO’ s catalogue and
refers to having:

a. all the facts that express a great universal value

b. a cultural heritage with sufficient size so that all the information and
processes are recognized, in order to attribute a monument its importance.

C. Difficulties dealing the negative consequences of modern evolution or
indifference.

SUMMARY

Hence, it is becoming clear that an international organization is established to
preserve spaces, which fulfill basic principles. There is great question if there is
such a need of an international organization to recognise a space a protected and
institute strict limitations to preserve him. The question can be also formulated as,
who is UNESCO trying to protect our world cultural and physical heritage from?

Apparently technology is responsible. However, practically it is the way
humans use technology in relationship with their heritage. The way we use
technology is problematic not technology itself and due to different factors. Firstly,
there is a lack of education, to essentially recognize past’s value, for a city to
evolve. The monuments network defines not only the historical limits of the form
but also the relationship with the natural environment, providing on that way
different knowledge. The recognition of these principles is based in proper
education that analyzes the structure, content and the meaning of the monuments
and is a basis for the modern city to evolve.

The problem that exists in modern technology utilization is the different
ethics of its operators. This comparison to heritage lies to the idea of durability and
eternity in space. These principles have been disturbed, because of naderism and
consequently its disposable fast and economical buildings that ensure only present
adequacy. Hence there is general problem about the heritage we are going to
deliver to the next generations and how we recognize and evaluate the world
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heritage that is now given to us. Without respect in space durability and in
intervention in space, ideas that collapse in modern mentality, it is impossible to
respect pre-existing space. Modern understanding focuses only in presence. This is
the main difference with the past. Our culture teaches us practically issues of the
functionality and the flourishing of the city, educate us simultaneously the
behaviour and the understanding our culture was based on, to evolve.

In the past, people were counting on space durability, meaning the eternity of
the building something that give a character of divine and respectful volume in
space. The dominated view of a volume was able by a collective process to
construct the building. Participation in construction of such buildings, made an
illusion or gave an feeling to the people that took part, they could let their imprint
and on that way that they live for ever. These imprints is our world heritage.

In the past the dwellings were used and connected by religious beliefs that
pushed people to go out an participate in common actions. The appearance of
concrete and the way it was used gave a new direction. Firstly, the new material
was though as new way to connect earth with the divine world. In practice,
however, it was directed to construct buildings with no divined continuity but
limited durability. Nowadays, the dwelling is a divine space that protects people
from the hostile and endless exterior world. There is no need for typical behaviour
and respect in a world that forbids collective actions and the sense of divine,
superior and respectful beliefs.

According to these facts, the direction we have to provide as engineers is
based in ethical human values, focusing in a community which is going to unite the
humanity and avoid the speed and the greed of the modern perception, to destroy
much of the creative work, like in parametric design. Architects’ responsibility is
to encourage the collective memory of our community and to proceed in
architectural insertions that stimulate the imagination and combine it with
participation of the residents.

BIBLIOGRAPHY

1. Paris Calamaras, Aristidis Vaggelatos. Changes in managing world
heritage: dynamics and limits of new technologies.

2. Manolis Zivas. Monuments and the city: Book. pp. 130-150.

3. Pelletier, Perez-Gomez. Architecture ethics and technology: Book. pp.100-
150.

4. Dimitris Manios.  Architectural design in conditions of advanced
technourgia. PhD Thesises.

5. Theodoros Lianos. Heritage and technology, Technology is part of a
communities culture. and is responsible for its evolution, 2000.

6. Mairi Mitropia, Leonidas Stanellos. Management plan of Corfu old town,
description and meaning of the proposed monument for UNESCQO’s catalogue:
2007 Book. pp.1-40.

103



4 FIFTH INTERNATIONAL ENVIRONMENTAL
d E/l CONGRESS ELPIT-2015
S

16-20 September 2015, Samara-Togliatti, Russia

THE VOLGA BASIN VASCULAR PLANTS RECOMMENDED FOR
INCLUSION IN THE BASIN RED BOOK

S.V. Saxonov, S.A. Senator, V.M. Vasiukov
Institute of Ecology of the Volga river Basin RAS, Togliatti, Russia

A list of 438 vascular plant species is recommended for inclusion in the Red
Book of the Volga basin.
Keywords: the Volga Basin, Red Book, vascular plants.

COCYJUCTBIE PACTEHUS BOJIAKCKOI'O BACCEMHA,
PEKOMEHJIYEMBIE JIJISI BKJIIOYEHUA B BACCEHHOBYIO
KPACHYIO KHUT'Y

C.B. Cakconos, C.A. Cenarop, B.M. BactokoB
HNuctutyT skxomorun Bomxkckoro 6acceitna PAH, TonbsitT, Poccus

[IpuBenen cnmcok 438 BHIOB COCYIHUCTBIX PACTEHHMM, PEKOMEHIOBAHHBIX
qutst BKIroueHus B KpacHyro kaury Bomxckoro 6acceiina.
KiroueBbie cinoBa: Bomxckuit 6acceiin, KpacHast kHura, cOCyIucTbie pacTEHUSI.

Unes co3znanusi KpacHoit kuuru Bomxckoro OacceiiHa, Kak HMHCTPYMEHTa
COXpaHEHHs OHOJIOTMYECKOro pa3HooOpasusi, ©Oa3upyeTcs Ha COYETaHUU
JUCKPETHOTO M KOHTUHYAJIbHOTO MOAXOJO0B B OpraHM3alMu CIOKHBIX HPHUPOIHBIX
cucteM. Peunbie OacceliHbl — 3TO OTHOCUTEIBHO 3aMKHYTBHIE€ HKOCHUCTEMBbI, OHU
ABJIIOTCSL dJIEMEHTaMU OnochepHOro ypoBHs. J[MCKPETHOCTh peyHBbIX 0acceiiHOB
pa3HOW uepapxuu Mo3BoJsAeT IU(PPEPEHIIMPOBAHHO MOAXOAUTh K pa3paboTKe
TaKTHKHA COXpPAaHEHUs OHOJIOTHYECKOTO pa3HOOOpa3uss B MPUOIH3UTEIHHO
oaHopo iHbIX ycioBusx. Kak ormewaror B.A. Koma u A.C. Kepxenuen [1],
0acCeHOBBIA MPUHLHUII XOPOLI TEM, YTO OH BHOCUT B MEXAHU3Mbl YIPaBJICHUS
IIPUPOJIOIIOJIB30BAHUEM  TEPPUTOPUATIBHBIA  ACHEKT. bacCeMHOBBIM  MOAXO.
NEPCHEKTUBEH ISl COXPAaHEHUS PEIKUX U NCUYE3AIOIINX BUJIOB pacTeHuil [2, 3].

Hwuxe npuBeneHbl CHHCKM COCYJIUCTBIX PACTEHUM, NEPCHEKTUBHBIX IS
BKitoueHusi B KpacHywo kHury Bomkckoro OacceliHa. B MX OCHOBY MOJIOKEHBI
cBeZieHUs (CIHUCKU BHUJOB), COJAEpKAIMECS B perHOHANIbHBIX KpacHbIX KHMrax, a
TaK)xe onyOJMKOBAHHbBIE paHee MaTepualbl 1Mo 3Toi Teme [4-12].

Bcero Kpacnyro kaury Bomxkckoro 6acceifHa mpepjiaraercsl BKIHOYUTE 438
BHUJIOB COCYJIMCTBIX PacT€HHH, U3 KOTOpbIX 76 TakcOHOB 3aHeceHO B KpacHyro
kHuUry Poccmiickoit @enepanyu [13]:
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Aconitum flerovii Steinb., Aldrovanda vesiculosa L., Allium regelianum A K.
Becker, Anthemis trotzkiana Claus, Artemisia salsoloides Willd., Astragalus
kungurensis Boriss., Astragalus permiensis C.A. Mey. ex Rupr., Astragalus zingeri
Korsh.,

Bulbocodium versicolor (Ker-Gawl.) Spreng.,

Calophaca wolgarica (L. fil.) DC., Calypso bulbosa (L.) Oakes, Carex
umbrosa Host, Caulinia flexilis Willd., Caulinia tenuissima (A. Braun ex Magnus)
Tzvelev, Cephalanthera longifolia (L.) Fritsch, Cephalanthera rubra (L.) Rich.,
Cephalaria litvinovii Bobrov, Cladium mariscus (L.) Pohl, Colchicum laetum Stev,
Cypripedium calceolus L., Cypripedium macranthon Swartz, Cypripedium
ventosum Swartz,

Dactylorhiza curvifolia (Nyl.) Czerep., Delphinium puniceum Pall.,
Diandrochloa diarrhena (Schult. et Schult. fil.) A.N. Henry,

Epipogium aphyllum (F.W. Schmidt) Swartz, Eremosparton aphyllum (Pall.)
Fisch. et C.A. Mey., Euphorbia zhiguliensis (Prokh.) Prokh., Ewersmannia
subspinosa (Fisch. ex DC.) B. Fedtsch.,

Fritillaria meleagris L., Fritillaria ruthenica Wikstr.,

Globularia punctata Lapeyr., Gypsophila uralense Less.,

Hedysarum grandiflorum Pall., Hedysarum razoumovianum Fisch.et Helm,
Hyssopus cretaceus Dubyansky,

Iris aphylla L., Iris pumila L. s.l., Iris scariosa Willd. ex Link, Isoétes
echinospora Durieu, Isoétas lacustris L.,

Jurinea cretacea Bunge,

Koeleria sclerophylla P.A. Smirn.,

Lepidium meyeri Claus, Linaria volgensis Rakov et Tzvelev, Liparis loeselii
(L.) Rich.,

Marsilea aegyptiaca Willd., Marsilea strigosa Willd., Matthiola fragrans
Bunge, Medicago cancellata M. Bieb., Minuartia krascheninnikovii Schischk.,

Nelumbo caspica (DC.) Fisch., Neottianthe cucullata (L.) Schlechter,

Ophrys insectifera L., Orchis coriophora L., Orchis mascula (L.) L., Orchis
militaris L., Orchis palustris Jacq., Orchis ustulata L., Otites hellmannii (Claus)
Klokov, Oxytropis hippolyti Boriss.,

Paeonia tenuifolia L., Pinus sylvestris L. var. cretacea Kalenicz. ex Kom.,
Potentilla volgarica Juz., Pulsatilla pratensis (L.) Mill.,

Rhodiola rosea L.,

Serratula tanaitica P.A. Smirn., Silene cretacea Fisch. ex Spreng., Stipa
dasyphylla (Lindem.) Trautv., Stipa pennata L., Stipa pulcherrima K. Koch, Stipa
zalesskii Wilensky, Swertia perennis L.

Thymus cimicinus Blum ex Ledeb. s.str., Tulipa schrenkii Regel,

Zingeria biebersteiniana (Claus) P.A. Smirn.

B oskopernone Bepxnee IlooJkbe B cocraBe Hosroponckon, Tsepckowu,
Bomnoroackoiu obnacru, Spocnasckou, KocTtpomckoii, HNBaHOBCKOMH,
Hwuxeroponckoii, Kuposckoit obnacteit 1 Pecnybnuku Mapuit npouspacraer 129
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TaKCOHOB, PEKOMCHIyeMBIX I BHeceHHs B KpacHyro kHury Bomkckoro
Oacceiina:

Aconitum lasiostomum Rchb. ex Besser, Adenophora lilifolia (L.) A. DC.,
Adonanthe appenica (L.) Sennikov, Adonanthe vernalis (L.) Spach, Agrostis
korczaginii Senjan.-Korcz., Allium scorodoprasum L., Althenia orientalis
(Tzvelev) Garsia Murillo et Talavera, Anemone sylvestris L., Anemonoides altaica
(C.A. Mey.) Holub, Anemonoides nemorosa (L.) Holub, Arctostaphylos uva-ursi
(L.) Spreng., Asplenium ruta-muraria L., Asplenium viride Huds., Astragalus
arenarius L., Astragalus falcatus Lam., Atragene speciosa Weinm.,

Batrachium kauffmannii (Clerc) Krecz., Betula humilis Schrank , Betula nana
L., Botrychium anthemoides C. Presl, Botrychium lanceolatum (S.G. Gmel.)
Angstr., Botrychium lunaria (L.) Swartz, Botrychium matricariifolium (A. Br. ex
Doll) W.D.J. Koch, Botrychium multifidum (S.G. Gmel.) Rupr.

Campanula wolgensis P.A. Smirn., Carex capillaris L., Carex capitata L.,
Carex dioica L., Chamaecytisus zingeri (Nenuk.) Klask., Cicerbita uralensis
(Rouy) P. Beauv., Cinna latifolia (Trev.) Griseb., Circaea quadrisulcata (Maxim.)
Franch. et Sav., Clematis integrifolia L., Clematis recta L., Coeloglossum viride
(L.) Hartm., Corallorhiza trifida Chatel., Cortusa matthioli L., Corydalis
marschalliana (Pall. ex Willd.) Pers., Cotoneaster laxiflorus J. Jacq. ex Lindl.,
Cypripedium guttatum Swartz

Dactylorhiza incarnata (L.) So0, Dactylorhiza maculata (L.) So0,
Dactylorhiza russowii (Kling) Holub, Delphinium cuneatum Steven ex DC.,
Delphinium litwinovii Sambuk, Dentaria bulbifera L., Dentaria quinquefolia M.
Bieb., Dianthus fischeri Spreng., Dianthus krylovianus Juz., Digitalis grandiflora
Mill., Diplazium sibiricum (Turcz. ex G. Kuntze) Kurata, Drosera anglica Huds.

Empetrum nigrum L., Epipactis atrorubens (Hoffm. ex Bernh.) Besser,
Epipactis palustris (L.) Crantz

Galeobdolon Iluteum Huds., Gentiana cruciata L., Gentiana pneumonanthe
L., Gladiolus imbricatus L. s.str., Gladiolus tenuis M. Bieb., Goodyera repens (L.)
R. Br., Gymnadenia conopsea (L.) R. Br., Gymnocarpium robertianum (Hoffm.)
Newm.

Hammarbya paludosa (L.) O. Kuntze, Hedysarum alpinum L., Helictotrichon
desertorum (Less.) Nevski, Hepatica nobilis Mill., Herminium monorchis (L.) R.
Br., Hippochaete scirpoides (Michx.) Farw., Hottonia palustris L., Huperzia
selago (L.) Bernh. ex Schrank et Mart.

Iris sibirica L.,

Jovibarba globifera (L.) J. Parnell,

Knautia tatarica (L.) Szabo,

Laser trilobum (L.) Borkh., Lilium martagon L. s.str., Lilium pilosiusculum
(Freyn) Miscz., Linnaea borealis L., Linum flavum L., Listera cordata (L.) R. Br.,
Lonicera pallasii Ledeb., Lunaria rediviva L., Lupinaster litwinowii (Iljin)
Roskov, Lycopodiella inundata (L.) Holub

Malaxis monophyllos (L.) Swartz, Moneses uniflora (L.) A. Gray, Montia
fontana L.
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Nuphar pumila (Timm) DC., Nymphaea tetragona Georgi, Nymphoides
peltata (S.G. Gmel.) Kuntze

Omphalodes scorpioides (Haenke) Schrank, Oxycoccus microcarpus Turcz.
ex Rupr., Oxytropis kungurensis Knjazev

Paeonia anomala L., Parasenecio hastatus (L.) H.Koyama, Pedicularis
sceptrum-carolinum L.

Petasites frigidus (L.) Fries, Pinguicula vulgaris L., Polypodium vulgare L.,
Polystichum braunii (Spenn.) Fee, Potamogeton sarmaticus Maemets, Primula
farinosa L., Pulsatilla angustifolia Turcz., Pulsatilla patens (L.) Mill., Pulsatilla
uralenis (Zamels) Tzvelev,

Rhizomatopteris montana (Lam.) A. Khokhr., Rhizomatopteris sudetica (A.
Br. et Milde) A. Khokhr., Rhynchospora alba (L.) Vahl, Rubus arcticus L., Rubus
chamaemorus L., Rubus humulifolius C.A. Mey., Ruppia maritima L., Salix
myrtilloides L., Salvia glutinosa L., Salvinia natans (L.) All., Sanicula uralensis
Kleop. ex R. Kam., Czubarev et Schmakov, Saxifraga hirculus L., Schenus
ferrugineus L., Schivereckia hyperborea (L.) Berkutenko, Schizachne callosa
(Turcz. et Griseb.) Ohwi, Scrophularia umbrosa Dumort., Stipa tirsa Steven

Thymus talijevii Klokov et Des.-Schost., Thymus ucrainicus (Klokov et
Shost.) Klokov, Trapa natans L. s.1., Trichophorum alpinum (L.) Pers.

Veronica uralensis (Boriss.) Knjazev, Viola maurtii Tepl., Viola uliginosa
Besser

B skopernone Okckoe IToBoskbe B coctae CmosieHCKOM, BiianumMupcekoi,
Tam6oBckoi, Kamyxckon, MockoBckor, OpioBckoi, Ps3anckoit, Tynbckoi
obrnacteil u ropomaa MockBbl TipouspactaeT 139 TakCOHOB, PEKOMEHAYEMBIX JIJIs
BiuroueHus B KpacHyto kaury Bommkckoro Oaccelina, a UMEHHO:

Aconitum flerovii Steinb., Aconitum lasiostomum Rchb. ex Besser, Aconitum
nemorosum M. Bieb. ex Rchb., Adenophora lilifolia (L.) A. DC., Adonanthe
vernalis (L.) Spach, Adonanthe volgensis (Steven ex DC.) Chrtek et Slavikova,
Allium inaequale Janka, Anemone sylvestris L., Anemonoides nemorosa (L.)
Holub, Anthericum ramosum L., Arctostaphylos uva-ursi (L.) Spreng., Astragalus
albicaulis DC., Astragalus arenarius L.,

Batrachium kauffmannii (Clerc) Krecz., Betula humilis Schrank, Betula nana
L., Botrychium anthemoides C. Presl, Botrychium lunaria (L.) Swartz, Botrychium
matricariifolium (A. Br. ex Doll) W.D.J. Koch, Botrychium multifidum (S.G.
Gmel.) Rupr., Bulbocodium versicolor (Ker-Gawl.) Spreng.

Carex capillaris L., Carex dioica L., Carex umbrosa Host, Caulinia flexilis
Willd.

Cephalanthera longifolia (L.) Fritsch, Cephalanthera rubra (L.) Rich., Cinna
latifolia (Trev.) Griseb., Circaea alpina L., Circaea quadrisulcata (Maxim.)
Franch. et Sav., Cladium mariscus (L.) Pohl, Clematis recta L., Coeloglossum
viride (L.) Hartm., Corallorhiza trifida Chatel., Cortusa matthioli L., Corydalis
cava (L.) Schweigg. et Koerte, Corydalis marschalliana (Pall. ex Willd.) Pers.,
Cotoneaster integerrimus Medik., Cypripedium calceolus L., Cypripedium
guttatum Swartz
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Dactylorhiza curvifolia (Nyl.) Czerep., Dactylorhiza maculata (L.) So0,
Delphinium cuneatum Steven ex DC., Dentaria bulbifera L., Dentaria
quinquefolia M. Bieb., Dianthus fischeri Spreng., Dianthus krylovianus Juz.,
Digitalis grandiflora Mill., Diplazium sibiricum (Turcz. ex G. Kuntze) Kurata,
Drosera anglica Huds.

Empetrum nigrum L., Epipactis atrorubens (Hoffm. ex Bernh.) Besser,
Epipactis palustris (L.) Crantz, Epipogium aphyllum (F.W. Schmidt) Swartz,
Euphorbia rossica P.A. Smirn., Euphorbia sareptana A K. Becker

Fritillaria meleagroides Patrin ex Schult. et Schult. fil., Fritillaria ruthenica
Wikstr.

Galatella angustissima (Tausch) Novopokr., Gentiana cruciata L., Gentiana
pneumonanthe L., Gladiolus imbricatus L. s.str., Gladiolus tenuis M. Bieb.,
Goodyera repens (L.) R. Br., Gymnadenia conopsea (L.) R. Br., Gymnocarpium
robertianum (Hoffm.) Newm.

Hammarbya paludosa (L.) O. Kuntze, Hedysarum alpinum L., Helianthemum
nummularium (L.) Mill.,, Helictotrichon desertorum (Less.) Nevski, Hepatica
nobilis Mill., Herminium monorchis (L.) R. Br., Hottonia palustris L., Huperzia
selago (L.) Bernh. ex Schrank et Mart.

Iris aphylla L., Iris halophila Pall., Iris pineticola Klokov, Iris pumila L. s.1.,
Iris sibirica L., Isoétas echinospora Durieu, Isoétas lacustris L.

Jovibarba globifera (L.) J. Parnell

Lathyrus niger (L.) Bernh., Lilium martagon L. s.str., Lilium pilosiusculum
(Freyn) Miscz., Linnaea borealis L., Linum flavum L., Liparis loeselii (L.) Rich.,
Listera cordata (L.) R.Br., Lonicera pallasii Ledeb., Lunaria rediviva L.,
Lupinaster litwinowii (1ljin) Roskov, Lupinaster spryginii Knjazev, Lycopodiella
inundata (L.) Holub

Malaxis monophyllos (L.) Swartz, Moneses uniflora (L.) A. Gray, Montia
fontana L.,

Neottianthe cucullata (L.) Schlechter, Nuphar pumila (Timm) DC.,
Nymphoides peltata (S.G. Gmel.) Kuntze

Omphalodes scorpioides (Haenke) Schrank, Ophrys insectifera L., Orchis
coriophora L., Orchis mascula (L.) L., Orchis militaris L., Orchis ustulata L.,
Oxycoccus microcarpus Turcz. ex Rupr.

Pedicularis dasystachys Schrenk, Pedicularis sceptrum-carolinum L.,
Petasites frigidus (L.) Fries, Polygala amarella Crantz, Polygala sibirica L.,
Polypodium vulgare L., Polystichum braunii (Spenn.) Fee, Pulsatilla patens (L.)
Mill.,

Rhynchospora alba (L.) Vahl, Rubus arcticus L., Rubus chamaemorus L.,

Salix myrtilloides L., Salvia glutinosa L., Salvinia natans (L.) All., Saxifraga
hirculus L., Scilla siberica Haw., Scrophularia umbrosa Dumort., Sempervivum
ruthenucum (W.D.J. Koch) Schnittsp. et C.B. Lehm., Serratula gmelinii Tausch,
Sphaerotorrhiza trifida (Poir.) A. Khorkhr., Stipa dasyphylla (Lindem.) Trautv.,
Stipa pennata L., Stipa pulcherrima K. Koch, Stipa tirsa Steven
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Thymus ucrainicus (Klokov et Shost.) Klokov, Trapa natans L. s.l.,
Trichophorum alpinum (L.) Pers., Tulipa bibersteiniana Schult. et Schult. fil. s.str.

Valeriana rossica P.A. Smirn., Valeriana tuberosa L., Viola tanaitica
Grosset, Viola uliginosa Besser

B oskopernone Cpennee IloBo/ukbe B cocraBe pecmyOnuk MopnaoBus,
UYypammss u Tarapcran, [lenszenckod, VYnbsHoBckord u Camapckoi oOmacrei
npouspactaer 243 TakcoHa, pEeKOMEHAYEMBIX IS BKItoueHUsT B KpacHyro KHUTY
Bomxkckoro 6acceitna:

Aconitum lasiostomum Rchb. ex Besser, Adenophora lilifolia (L.) A. DC.,
Adonanthe vernalis (L.) Spach, Adonanthe volgensis (Steven ex DC.) Chrtek et
Slavikova, Agrostis korczaginii Senjan.-Korcz., Allium caspicum (Pall.) M. Bieb.,
Allium obliquum L., Allium paczoskianum Turcz., Allium scorodoprasum L.,
Alyssum lenense Adams, Anemone sylvestris L., Anemonoides X korzhinskyi
Saksonov et Rakov, Anemonoides altaica (C.A.Mey.) Holub, Anemonoides
nemorosa (L.) Holub, Anthemis trotzkiana Claus, Arctostaphylos uva-ursi (L.)
Spreng., Artemisia salsoloides Willd., Asperula exasperata V. Krecz. ex Klokov,
Asperula petraea V. Krecz. ex Klokov, Asplenium ruta-muraria L., Asplenium
septentrionale (L.) Hoffm., Asplenium trichomanes L. subsp. quadrivalens D.E.
Mey., Aster alpinus L., Astragalus arenarius L., Astragalus brachylobus DC.,
Astragalus falcatus Lam., Astragalus helmii Fisch., Astragalus henningii (Steven)
Boriss., Astragalus physodes L., Astragalus wolgensis Bunge s.str., Astragalus
zingeri Korsh., Aulacospermum multifidum (Smith) Meinsh.

Batrachium kauffmannii (Clerc) Krecz., Berula erecta (Huds.) Coville, Betula
humilis Schrank, Botrychium anthemoides C. Presl, Botrychium Ilunaria (L.)
Swartz, Botrychium matricariifolium (A. Br. ex Doll) W.D.J. Koch, Botrychium
multifidum (S.G. Gmel.) Rupr., Bupleurum aureum Fisch. ex Hoffm., Buschia
lateriflora (DC.) Ovcz.

Calophaca wolgarica (L. fil.) DC., Calypso bulbosa (L.) Oakes, Campanula
wolgensis P.A. Smirn., Carex capillaris L., Carex dioica L., Carex umbrosa Host,
Centaurea sibirica L., Centaurea taliewii Kleop., Cephalanthera longifolia (L.)
Fritsch, Cephalanthera rubra (L.) Rich., Cephalaria litvinovii Bobrov, Cephalaria
uralensis (Murr.) Schrad. ex Roem. et Schult., Cerastium zhiguliense Saksonov,
Ceratophyllum tanaiticum Sapjeg., Cicerbita uralensis (Rouy) P. Beauv., Cinna
latifolia (Trev.) Griseb., Circaea alpina L., Circaea quadrisulcata (Maxim.)
Franch. et Sav., Cladium mariscus (L.) Pohl, Clausia aprica (Stephan) Korn.-Tr.,
Clematis integrifolia L., Clematis recta L., Coeloglossum viride (L.) Hartm.,
Corallorhiza trifida Chatel.

Corydalis marschalliana (Pall. ex Willd.) Pers., Cotoneaster integerrimus
Medik., Cotoneaster laxiflorus J. Jacq. ex Lindl., Crambe tataria Sebeok.,
Crataegus volgensis Pojark., Cypripedium calceolus L., Cypripedium guttatum
Swartz, Cypripedium macranthon Swartz,

Dactylorhiza curvifolia (Nyl.) Czerep., Dactylorhiza incarnata (L.) So00,
Dactylorhiza maculata (L.) So0, Delphinium cuneatum Steven ex DC.,
Delphinium subcuneatum Tzvelev, Dentaria quinquefolia M. Bieb., Diandrochloa
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diarrhena (Schult. et Schult. fil.) AN. Henry, Dianthus acicularis Fisch. ex
Ledeb., Dianthus krylovianus Juz., Dianthus leptopetalus Willd., Dianthus rigidus
M. Bieb., Dianthus squarrosus M. Bieb., Dianthus volgicus Juz., Dictamnus
caucasicus (Ficsh. et C.A. Mey.) Grossh, Diplazium sibiricum (Turcz. ex G.
Kuntze) Kurata, Drosera anglica Huds.

Elaeosticta lutea (Hoffm.) Kljukov, M. Pimen. et V. Tichomirov, Elymus
uralensis (Nevski) Tzvelev s.str., Elytrigia prunifera (Nevski) Nevski, Empetrum
nigrum L., Ephedra distachya L., Epipactis atrorubens (Hoffm. ex Bernh.) Besser,
Epipactis palustris (L.) Crantz, Epipogium aphyllum (F.W. Schmidt) Swartz,
Eremogone koriniana (Fisch. ex Fenzl) Ikonn., Eriosynaphe longifolia (Fisch. ex
Spreng.) DC., Euphorbia rossica P.A. Smirn., Euphorbia zhiguliensis (Prokh.)
Prokh.

Ferula caspica M. Bieb., Ferula tatarica Fisch. ex Spreng., Festuca
wolgensis P.A. Smirn., Fritillaria meleagroides Patrin ex Schult. et Schult. fil.,
Fritillaria ruthenica Wikstr.

Gagea bulbifera (Pall.) Salisb., Galatella angustissima (Tausch) Novopokr.,
Galeobdolon luteum Huds., Gentiana cruciata L., Gentiana pneumonanthe L.,
Gladiolus tenuis M. Bieb., Globularia punctata Lapeyr., Goniolimon elatum
(Fisch. ex Spreng.) Boiss., Goodyera repens (L.) R. Br., Gymnadenia conopsea
(L.) R. Br., Gymnocarpium robertianum (Hoffm.) Newm., Gypsophila juzepczukii
Ikonn., Gypsophila zheguliensis Krasnova,

Hammarbya paludosa (L.) O.Kuntze, Hedysarum alpinum L., Hedysarum
gmelinii Ledeb., Hedysarum grandiflorum Pall., Hedysarum razoumovianum
Fisch.et Helm, Helianthemum cretaceum (Rupr.) Juz. ex Dobrocz., Helianthemum
nummularium (L.) Mill.,, Helianthemum zheguliense Juz. ex Tzvelev,
Helictotrichon desertorum (Less.) Nevski, Herminium monorchis (L.) R. Br.,
Huperzia selago (L.) Bernh. ex Schrank et Mart., Hylotelephium zheguliensis
Tzvelev,

Inula oculus-christi L., Iris aphylla L., Iris halophila Pall., Iris pineticola
Klokov, Iris pumila L. s.1., Iris sibirica L., Isoétas lacustris L.

Jovibarba globifera (L.) J. Parnell, Juniperus sabina L.,

Knautia tatarica (L.) Szabo, Koeleria sclerophylla P.A. Smirn.

Laser trilobum (L.) Borkh., Lathyrus litvinovii 1ljin, Lathyrus niger (L.)
Bernh., Lepidium coronopifolium Fisch. ex Ledeb., Leymus paboanus (Claus)
Pilg., Lilium pilosiusculum (Freyn) Miscz., Linaria volgensis Rakov et Tzvelev,
Linnaea borealis L., Linum flavum L., Linum uralense Juz., Liparis loeselii (L.)
Rich., Listera cordata (L.) R.Br., Lunaria rediviva L., Lupinaster litwinowii (Iljin)
Roskov, Lupinaster spryginii Knjazev, Lycopodiella inundata (L.) Holub

Malaxis monophyllos (L.) Swartz, Matthiola fragrans Bunge, Medicago
cancellata M. Bieb., Minuartia setacea (Thuill.) Hayek, Moneses uniflora (L.) A.
Gray, Montia fontana L.

Neottianthe cucullata (L.) Schlechter, Nitraria schoberi L., Nuphar pumila
(Timm) DC., Nymphaea tetragona Georgi, Nymphoides peltata (S.G. Gmel.)
Kuntze
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Omphalodes scorpioides (Haenke) Schrank, Onosma volgensis Dobrocz.,
Orchis militaris L., Orchis ustulata L., Ornithogalum fischerianum Krasch.,
Oxycoccus microcarpus Turcz. ex Rupr., Oxytropis floribunda (Pall.) DC.,
Oxytropis hippolyti Boriss.,

Paeonia tenuifolia L., Parasenecio hastatus (L.) H.Koyama, Parietaria
micrantha Ledeb., Pedicularis dasystachys Schrenk, Pedicularis sceptrum-
carolinum L., Pinguicula vulgaris L., Pinus sylvestris L. var. cretacea Kalenicz. ex
Kom., Polygala sibirica L., Polypodium vulgare L., Polystichum braunii (Spenn.)
Fee, Potamogeton sarmaticus Maemets, Potentilla volgarica Juz., Prangos
odontalgica (Pall.) Herrnst. et Heyn, Pulsatilla patens (L.) Mill., Pulsatilla
pratensis (L.) Mill., Pulsatilla uralenis (Zamels) Tzvelev

Rhizomatopteris sudetica (A. Br. et Milde) A. Khokhr., Rhynchospora alba
(L.) Vahl, Rindera tetraspis Pall., Rubus chamaemorus L.

Salix myrtilloides L., Salvia glutinosa L., Salvinia natans (L.) All., Saussurea
salsa (Pall. ex M. Bieb.) Spreng., Saxifraga hirculus L., Scabiosa isetensis L.,
Schenus ferrugineus L., Schivereckia hyperborea (L.) Berkutenko, Schizachne
callosa (Turcz. et Griseb.) Ohwi, Scilla siberica Haw., Scirpoides holoschenus (L.)
Sojak, Scrophularia umbrosa Dumort., Scutellaria cisvolgensis Juz., Sempervivum
ruthenucum (W.D.J. Koch) Schnittsp. et C.B. Lehm., Serratula gmelinii Tausch,
Serratula tanaitica P.A. Smirn., Seseli peucedanoides (M. Bieb.) K.-Pol., Stipa
borysthenica Klokov et Prokud., Stipa dasyphylla (Lindem.) Trautv., Stipa
korschinskyi Roshev., Stipa pennata L., Stipa praecapillata Alech., Stipa
pulcherrima K. Koch, Stipa tirsa Steven, Stipa zalesskii Wilensky

Tanacetum sclerophyllum (Krash.) Tzvelev, Thymus bashkiriensis Klokov et
Des.-Schost., Thymus dubjanskii Klokov et Des.-Schost., Thymus ucrainicus
(Klokov et Shost.) Klokov, Thymus zheguliensis Klokov et Des.-Schost.,
Trachomitum sarmatiense Woodson, Tragopogon cretaceus S. Nikit., Trapa
natans L. s.l., Trichophorum alpinum (L.) Pers., Trinia hispida Hoftm., Trinia
muricata Godet., Tulipa bibersteiniana Schult. et Schult. fil. s.str., Tulipa biflora
Pall., Tulipa patens Agardh ex Schult. et Schult. fil., Tulipa schrenkii Regel

Valeriana rossica P.A. Smirn., Valeriana tuberosa L., Vincetoxicum rossicum
(Kleop.) Barbar., Vincetoxicum scandens Somm. et Levier., Viola tanaitica
Grosset, Viola uliginosa Besser.

B nskopernone Hmuxnee IloBoskbe B coctaBe PecnyOnuku Kanmbikus,
Actpaxanckoii, Bonrorpanckoir u CapaToBckoi obOmacteit mpouspacraer 203
TaKCOHa, PEKOMEHJYyeMbIX [UIsi BKItoueHus B KpacHyro kHury Bomxkckoro
Oacceiina:

Achnatherum splendens (Trin.) Nevski, Adenophora lilifolia (L.) A. DC.,
Adonanthe vernalis (L.) Spach, Adonanthe volgensis (Steven ex DC.) Chrtek et
Slavikova, Aldrovanda vesiculosa L., Allium caeruleum Pall., Allium caspicum
(Pall.) M. Bieb., Allium inaequale Janka, Allium inderiense Fisch. ex Bunge,
Allium  paczoskianum Turcz., Allium regelianum A.XK. Becker, Althaea
broussonetiifolia 1ljin, Althenia orientalis (Tzvelev) Garsia Murillo et Talavera,
Alyssum lenense Adams, Anemone sylvestris L., Anthemis trotzkiana Claus,
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Artemisia salsoloides Willd., Asparagus breslerianus Schult. et Schult. fil.,
Asparagus inderiensis fil. K. Blum ex Pacz., Asperula exasperata V. Krecz. ex
Klokov, Asplenium ruta-muraria L., Astragalus albicaulis DC., Astragalus
ammodendron Bunge, Astragalus baerii Sytin et Laktionov, Astragalus
brachylobus DC., Astragalus henningii (Steven) Boriss., Astragalus longipetalus
Chater, Astragalus physodes L., Astragalus pseudotataricus Boriss., Astragalus
pubiflorus DC., Astragalus reduncus Pall., Astragalus wolgensis Bunge s.str.,
Atraphaxis replicata Lam.

Boriskellera arundinacea (L.) Terekhov, Botrychium l[unaria (L.) Swartz,
Bulbocodium versicolor (Ker-Gawl.) Spreng., Bupleurum aureum Fisch. ex
Hofftm., Buschia lateriflora (DC.) Ovcz.

Callitriche fimbriata (Schotsman) Tzvelev, Callitriche transvolgensis
Tzvelev, Calophaca wolgarica (L. fil.) DC., Centaurea gerberi Steven, Centaurea
kasakorum 1ljin, Centaurea taliewii Kleop., Cephalanthera longifolia (L.) Fritsch,
Cephalanthera rubra (L.) Rich., Cephalaria uralensis (Murr.) Schrad. ex Roem. et
Schult., Ceratophyllum kossinskyi Kuzen., Ceratophyllum tanaiticum Sapjeg.,
Clausia aprica (Stephan) Korn.-Tr., Clematis integrifolia L., Clematis lathyrifolia
Besser ex Reichb., Clematis recta L., Colchicum laetum Stev, Corydalis
marschalliana (Pall. ex Willd.) Pers., Cotoneaster integerrimus Medik.,
Cotoneaster laxiflorus J. Jacq. ex Lindl.,, Cousinia astracanica (Spreng.)
Tamamsch., Crambe aspera M. Bieb., Crambe litwinowii K. Gross, Crambe
tataria Sebeok., Cypripedium calceolus L.

Dactylorhiza incarnata (L.) S06, Damasonium alisma Mill., Delphinium
cuneatum Steven ex DC., Delphinium pubiflorum (DC.) Turcz. ex Huth,
Delphinium puniceum Pall., Diandrochloa diarrhena (Schult. et Schult. fil.) A. N.
Henry, Dianthus leptopetalus Willd., Dianthus rigidus M. Bieb., Dianthus volgicus
Juz., Diarthron vesiculosum (Fisch. et C.A. Mey. ex Kar. et Kir.) C.A. Mey.,
Diptychocarpus strictus (Fisch. ex M. Bieb.) Trautv.

Elaeosticta lutea (Hoffm.) Kljukov, M. Pimen. et V. Tichomirov, Elytrigia
prunifera (Nevski) Nevski, Ephedra distachya L., Epipactis atrorubens (Hoffm. ex
Bernh.) Besser, Epipactis palustris (L.) Crantz, Eremogone koriniana (Fisch. ex
Fenzl) Ikonn., Eremosparton aphyllum (Pall.) Fisch. et C.A. Mey., Eriosynaphe
longifolia (Fisch. ex Spreng.) DC., Euphorbia astrachanica C.A. Mey. ex Trautv.,
Euphorbia sareptana A.K. Becker, Ewersmannia subspinosa (Fisch. ex DC.) B.
Fedtsch.

Ferula caspica M. Bieb., Ferula nuda Spreng., Ferulago galbanifera (Mill.)
W.D.J. Koch, Festuca wolgensis P.A. Smirn., Fritillaria meleagroides Patrin ex
Schult. et Schult. fil., Fritillaria ruthenica Wikstr.

Gagea bulbifera (Pall.) Salisb., Galatella angustissima (Tausch) Novopokr.,
Galatella divaricata (Fisch. ex M. Bieb.) Novopokr., Gentiana cruciata L.,
Gentiana pneumonanthe L., Geranium linearilobum DC., Gladiolus tenuis M.
Bieb., Globularia punctata Lapeyr., Glycyrrhiza korshinskyi Grig., Goniolimon
elatum (Fisch. ex Spreng.) Boiss., Goniolimon graminifolium (Ait.) Boiss.,
Gymnadenia conopsea (L.) R. Br., Gypsophila volgensis Krasnova
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Hammarbya paludosa (L.) O.Kuntze, Hedysarum grandiflorum Pall.,
Hedysarum razoumovianum Fisch. et Helm, Helianthemum cretaceum (Rupr.) Juz.
ex Dobrocz., Helianthemum nummularium (L.) Mill., Helictotrichon desertorum
(Less.) Nevski, Hyssopus cretaceus Dubyansky

Inula caspica Blum ex Ledeb., Inula oculus-christi L., Iris aphylla L., Iris
halophila Pall., Iris pineticola Klokov, Iris pumila L. s.l., Iris scariosa Willd. ex
Link, Iris sibirica L., Iris tenuifolia Pall.

Juniperus sabina L., Jurinea cretacea Bunge

Koeleria sclerophylla P.A. Smir., Koelpinia linearis Pall.

Lepidium coronopifolium Fisch. ex Ledeb., Lepidium meyeri Claus, Leymus
paboanus (Claus) Pilg., Limonium bungei (Claus) Gamajun., Linaria cretacea
Fisch. ex Spreng., Linum uralense Juz., Litwinowia tenuissima (Pall.) Woronow ex
Pavl.

Marsilea aegyptiaca Willd., Marsilea quadrifolia L., Marsilea strigosa
Willd., Matthiola fragrans Bunge, Medicago cancellata M. Bieb., Megacarpaea
megalocarpa (Fisch. ex DC.) B. Fedtsch., Melandrium astrachanicum Pacz.

Nelumbo caspica (DC.) Fisch., Nitraria schoberi L., Nonea caspica (Willd.)
G. Don fil.

Orchis coriophora L., Orchis militaris L., Orchis palustris Jacq., Orchis
ustulata L., Ornithogalum fischerianum Krasch., Ornithogalum kochii Parl., Otites
hellmannii (Claus) Klokov, Oxytropis floribunda (Pall.) DC.

Paeonia tenuifolia L., Pedicularis dasystachys Schrenk, Polygala sibirica L.,
Potamogeton sarmaticus Maemets, Potentilla volgarica Juz., Prangos odontalgica
(Pall.) Herrnst. et Heyn, Puccinella vitalii Yu. Alexeev et Laktionov et Tzvelev,
Pulsatilla patens (L.) Mill., Pulsatilla pratensis (L.) Mill.

Rhaponticum serratuloides (Georgi) Bobrov, Rheum tataricum L. fil.,
Rhinopetatum karelinii Fisch. ex Alexand, Rindera tetraspis Pall., Ruppia
drepanensis Tineo ex Guss., Ruppia maritima L.

Salvia glutinosa L., Salvinia natans (L.) All., Saussurea salsa (Pall. ex M.
Bieb.) Spreng., Scabiosa isetensis L., Schivereckia hyperborea (L.) Berkutenko,
Scirpoides holoschenus (L.) Sojak, Scorzonera tuberosa Pall., Scrophularia
divaricata Ledeb., Scrophularia sareptana Kleop. ex Ivanina, Scrophularia
umbrosa Dumort., Sempervivum ruthenucum (W.D.J. Koch) Schnittsp. et C.B.
Lehm., Serratula tanaitica P.A. Smirn., Silene cretacea Fisch. ex Spreng.,
Sperihedium triste (L.) V.I. Dorof., Stipa dasyphylla (Lindem.) Trautv., Stipa
pennata L., Stipa pulcherrima K. Koch, Stipa tirsa Steven, Stipa ucrainica P.A.
Smirn., Stipa zalesskii Wilensky, Stipagrostis pennata (Trin.) De Winter

Taktajaniantha pusilla (Pall.) Nazarova, Thymus cimicinus Blum ex Ledeb.
s.str., Tillaea vaillantii Willd., Trachomitum kazakevichii Mavrodiev et Laktionov
et Yu. Alexeev nom. prov.

Trachomitum sarmatiense Woodson, Tragopogon marginifolius Pavl., Trapa
natans L. s.1., Trinia kitaibelii M. Bieb., Tulipa bibersteiniana Schult. et Schult. fil.
s.str., Tulipa biflora Pall., Tulipa patens Agardh ex Schult. et Schult. fil., Tulipa
schrenkii Regel
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Valeriana tuberosa L., Vincetoxicum rossicum (Kleop.) Barbar.,
Vincetoxicum scandens Somm. et Levier., Viola tanaitica Grosset

Zannichellia clausii Tzvelev, Zingeria biebersteiniana (Claus) P.A. Smirn.,
Zygophyllum pinnatum Cham.

B skoperuone Ipuypanse n Ypaa B cocraBe pecnyosuk bamkoproctan u
Yamyptus, Ilepmckoro kpas, OpenOyprckoir, CBepjioBckoi u UYenssOMHCKOM
oOmacreii mpom3pactaeT 242 TaKCOHa, PEKOMEHIYEMBIX [UIsi BKJIIOYEHHUS B
Kpacnyro kaury Bomxkckoro 6acceiina:

Achnatherum splendens (Trin.) Nevski, Aconitum korshinskyi Tzvelev,
Aconitum nemorosum M. Bieb. ex Rchb., Adenophora lilifolia (L.) A. DC.,
Adonanthe appenica (L.) Sennikov, Adonanthe vernalis (L.) Spach, Agrostis
korczaginii Senjan.-Korcz., Allium caeruleum Pall., Allium inderiense Fisch. ex
Bunge, Allium obliguum L., Alyssum lenense Adams, Anemonastrum biarmiense
(Juz.) Holub, Anemonoides nemorosa (L.) Holub, Anemonoides reflexa (Stephan)
Holub, Anemonoides uralensis (Fisch. ex DC.) Holub, Anemonoidium dichotomum
(L.) Holub, Anthemis trotzkiana Claus, Arctostaphylos uva-ursi (L.) Spreng.,
Artemisia salsoloides Willd., Asparagus inderiensis fil. K. Blum ex Pacz.,
Asperula exasperata V. Krecz. ex Klokov, Asperula petraea V. Krecz. ex Klokov,
Asplenium ruta-muraria L., Asplenium septentrionale (L.) Hoffm., Asplenium
trichomanes L. subsp. quadrivalens D.E. Mey., Asplenium viride Huds., Aster
alpinus L., Astragalus arenarius L., Astragalus brachylobus DC., Astragalus
falcatus Lam., Astragalus gorczakovskii L. Vassil., Astragalus helmii Fisch.,
Astragalus karelinianus M. Pop., Astragalus kungurensis Boriss., Astragalus
permiensis C.A. Mey. ex Rupr., Astragalus physodes L., Astragalus wolgensis
Bunge s.str., Astragalus zingeri Korsh., Aulacospermum multifidum (Smith)
Meinsh.

Betula humilis Schrank, Betula nana L., Botrychium anthemoides C. Presl,
Botrychium lanceolatum (S.G. Gmel.) Angstr., Botrychium lunaria (L.) Swartz,
Botrychium matricariifolium (A. Br. ex Doll) W.D.J. Koch, Botrychium multifidum
(S.G. Gmel.) Rupr., Bupleurum aureum Fisch. ex Hoffm., Bupleurum multinerve
DC.

Calypso bulbosa (L.) Oakes, Carex capillaris L., Carex capitata L., Carex
dioica L., Castilleja pallida (L.) Spreng., Centaurea sibirica L., Centaurea taliewii
Kleop., Cephalanthera longifolia (L.) Fritsch, Cephalanthera rubra (L.) Rich.,
Cephalaria uralensis (Murr.) Schrad. ex Roem. et Schult., Cerastium igoschiniae
Pobed., Cerastium uralense Grubov, Cicerbita uralensis (Rouy) P. Beauv., Cinna
latifolia (Trev.) Griseb., Circaea quadrisulcata (Maxim.) Franch. et Sav., Cladium
mariscus (L.) Pohl, Clausia aprica (Stephan) Korn.-Tr., Coeloglossum viride (L.)
Hartm., Corallorhiza trifida Chatel., Cortusa matthioli L., Cotoneaster laxiflorus J.
Jacq. ex Lindl., Crambe tataria Sebeok., Crataegus ambigua C.A. Mey. ex A.K.
Becker, Cypripedium calceolus L., Cypripedium guttatum Swartz, Cypripedium
macranthon Swartz, Cypripedium * ventricosum Swartz,

Dactylorhiza curvifolia (Nyl.) Czerep., Dactylorhiza incarnata (L.) So0,
Dactylorhiza maculata (L.) So6, Dactylorhiza russowii (Kling) Holub, Delphinium
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cuneatum Steven ex DC., Dendranthema zawadskii (Herbich) Tzvelev, Dianthus
acicularis Fisch. ex Ledeb., Dianthus krylovianus Juz., Dianthus leptopetalus
Willd., Dictamnus caucasicus (Ficsh. et C.A. Mey.) Grossh, Drosera anglica
Huds., Dryas punctata Juz., Dryas subincisa (Jurtzev) Tzvelev,

Elymus wuralensis (Nevski) Tzvelev s.str., Elytrigia prunifera (Nevski)
Nevski, Empetrum nigrum L., Ephedra distachya L., Epipactis atrorubens (Hoffm.
ex Bernh.) Besser, Epipactis palustris (L.) Crantz, Epipogium aphyllum (F.W.
Schmidt) Swartz, Eremosparton aphyllum (Pall.) Fisch. et C.A. Mey., Eriosynaphe
longifolia (Fisch. ex Spreng.) DC.,

Ferula caspica M. Bieb., Fritillaria meleagroides Patrin ex Schult. et Schult.
fil., Fritillaria ruthenica Wikstr.,

Gagea bulbifera (Pall.) Salisb., Galatella divaricata (Fisch. ex M. Bieb.)
Novopokr., Galeobdolon Iluteum Huds., Gentiana cruciata L., Gentiana
pneumonanthe L., Gladiolus tenuis M. Bieb., Globularia punctata Lapeyr.,
Glycyrrhiza korshinskyi Grig., Goniolimon rubellum (S.G. Gmel.) Klokov,
Goodyera repens (L.) R. Br., Gymnadenia conopsea (L.) R. Br., Gymnocarpium
robertianum (Hoffm.) Newm., Gypsophila uralense Less.,

Hammarbya paludosa (L.) O. Kuntze, Hedysarum alpinum L., Hedysarum
argyrophyllum Ledeb., Hedysarum gmelinii Ledeb., Hedysarum grandiflorum
Pall., Hedysarum razoumovianum Fisch. et Helm, Helianthemum baschkirorum
(Juz. ex Kupatadze) Tzvelev, Helianthemum nummularium (L.) Mill.,
Helictotrichon desertorum (Less.) Nevski, Herminium monorchis (L.) R. Br.,
Hippochaete scirpoides (Michx.) Farw., Huperzia selago (L.) Bernh. ex Schrank et
Mart.

Iris halophila Pall., Iris pumila L. s.l., Iris scariosa Willd. ex Link, [Iris
sibirica L., Iris tenuifolia Pall., Isoétas lacustris L., Juniperus sabina L.,

Knautia tatarica (L.) Szabo, Koeleria sclerophylla P.A. Smirn.,

Laser trilobum (L.) Borkh., Lathyrus litvinovii lljin, Lepidium meyeri Claus,
Lilium pilosiusculum (Freyn) Miscz., Linaria cretacea Fisch. ex Spreng., Linum
uralense Juz., Liparis loeselii (L.) Rich., Listera cordata (L.) R.Br., Lupinaster
spryginii Knjazev, Lycopodiella inundata (L.) Holub,

Malaxis monophyllos (L.) Swartz, Marsilea quadrifolia L., Matthiola
fragrans Bunge, Medicago cancellata M. Bieb., Minuartia helmii (Fisch. ex Ser.)
Schischk., Minuartia krascheninnikovii Schischk., Minuartia uralensis (Clerc)
Tzvelev,

Neottianthe cucullata (L.) Schlechter, Nuphar pumila (Timm) DC.,
Nymphaea tetragona Georgi, Nymphoides peltata (S.G. Gmel.) Kuntze,

Omphalodes scorpioides (Haenke) Schrank, Ophrys insectifera L., Orchis
mascula (L.) L., Orchis militaris L., Orchis ustulata L., Ornithogalum
fischerianum Krasch., Otites hellmannii (Claus) Klokov, Oxycoccus microcarpus
Turcz. ex Rupr., Oxytropis baschkirensis Knjazev, Oxytropis glabra (Lam.) DC.,
Oxytropis hippolyti Boriss., Oxytropis knjazevii Vasjukov, Oxytropis kungurensis
Knjazev,
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Paeonia anomala L., Parasenecio hastatus (L.) H.Koyama, Parietaria
micrantha Ledeb., Patrinia sibirica (L.) Juss., Pedicularis sceptrum-carolinum L.,
Petasites frigidus (L.) Fries, Phlox sibirica L., Pinguicula vulgaris L., Polygala
amarella Crantz, Polygala sibirica L., Polypodium vulgare L., Polystichum
braunii (Spenn.) Fee, Potentilla evestita Th. Wolf, Potentilla kuznetzovii (Govor.)
Juz., Primula cortusoides L., Primula longiscapa Ledeb., Pulsatilla multifida (G.
Pritz.) Juz., Pulsatilla patens (L.) Mill., Pulsatilla pratensis (L.) Mill., Pulsatilla
uralenis (Zamels) Tzvelev,

Rhaponticum serratuloides (Georgi) Bobrov, Rhizomatopteris montana
(Lam.) A. Khokhr., Rhizomatopteris sudetica (A. Br. et Milde) A. Khokhr.,
Rhodiola iremelica Boriss., Rhodiola rosea L., Rhynchospora alba (L.) Vahl,
Rindera tetraspis Pall., Rubus arcticus L., Rubus chamaemorus L., Rubus
humulifolius C.A. Mey.,

Salix myrtilloides L., Salix recurvigemmata A K. Skvortsov, Salvia glutinosa
L., Salvinia natans (L.) All., Sanicula uralensis Kleop. ex R. Kam., Czubarev et
Schmakov, Saxifraga hirculus L., Scabiosa isetensis L., Schenus ferrugineus L.,
Schivereckia hyperborea (L.) Berkutenko, Schizachne callosa (Turcz. et Griseb.)
Ohwi, Scilla siberica Haw., Scorzonera glabra Rupr., Scorzonera tuberosa Pall.,
Scrophularia scopolii Hoppe ex Pers., Scutellaria oxyphylla Juz., Serratula
gmelinii Tausch, Serratula tanaitica P.A. Smirn., Sphaerotorrhiza trifida (Poir.) A.
Khorkhr., Spiranthes amoena (M. Bieb.) Spreng., Sterigmostemum tomentosum
(Will.) M. Bieb., Stipa dasyphylla (Lindem.) Trautv., Stipa korschinskyi Roshev.,
Stipa pennata L., Stipa pulcherrima K. Koch, Stipa zalesskii Wilensky, Swertia
obtusa Ledeb.,

Thymus bashkiriensis Klokov et Des.-Schost., Thymus talijevii Klokov et
Des.-Schost., Thymus ucrainicus (Klokov et Shost.) Klokov, Thymus uralensis
Klokov, Tragopogon marginifolius Pavl., Trichophorum alpinum (L.) Pers., Trinia
hispida Hoffm., Tulipa bibersteiniana Schult. et Schult. fil. s.str., Tulipa biflora
Pall., Tulipa patens Agardh ex Schult. et Schult. fil., Tulipa scythica Klokov et
Z0z.,

Valeriana rossica P.A. Smirn., Valeriana tuberosa L., Veronica uralensis
(Boriss.) Knjazev, Vincetoxicum rossicum (Kleop.) Barbar., Viola maurtii Tepl.,

Woodsia alpina (Bolton) S.F. Gray,

Zigadenus sibiricus (L.) A. Gray.

Kpome storo 14 sHIEMUYHBIX TaKCOHOB, HE BKJIFOUEHHBIX B PETHOHAIbHBIC
Kpacusie kauru Bomkckoro 0acceifHa, Tak K€ peKOMEHIOBAHBI JIJISI BKIIFOUSHHUS B
OacceitHoBy10 KpacHyro KHUTY:

Astragalus clerceanus 1ljin et Krasch.

Delphinium dumbergii Huth

Festuca spryginii Tzvelev

Gagea reticulata (Pall.) Salisb.

Helianthemum canum (L.) Hornem.

Jurinea creticola 1ljin

Koeleria spryginii Tzvelev
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Koeleria transvolgensis Tzvelev

Ligularia sibirica (L.) Cass.

Onosma samarica Klokov

Poa saksonovii Tzvelev

Sisymbrium pinnatisectum (Vassilcz. ex V. 1. Dorof.) Saksonov et Senator
S.Str.

Thymus spryginii Vasjukov

Valeriana spryginii P.A. Smirn.

PaGora BeimonHeHa B pamkax [IporpamMMbl pyHIaMEHTANBHBIX UccaeqoBanuid OTaeneHus
ononrudeckux Hayk «buopecypce» um mopaepkana rtpaHtoM POOU Ne 14-04-97072
p_lloBomxkse a.
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Camapckas rocyaapcTBeHHas odnactHas akajgemus Hasropoit, Camapa, Poccust

W3meHenuss kiMMara cTajld 3a MOCJIEIHWE TOJbl OYEBUIHBI, OJHAKO MX
MEXaHU3MBbl, MPOMCXOASAIINE IPOLECCHl W BEPOATHBIE ITOCIEICTBHS OCTAKOTCS
HEU3BECTHBI HE TOJBKO OOJBIIMHCTBY IO/, HO W TEMH, KTO MPUHUMAET
CTPaTErUn4eCKUE PEIICHHUS.

CoryiacHO COBpPEMEHHBIM IPEICTABICHUSM, OAHUM M3 BEIYIIUX MEXaHU3MOB
ABTOPETYJIAINHA TEMIIEPATYyPHOTO pexuMa B Ouocdepe SBISETCS MapHUKOBBIN
apdext. OH co3maeTcss BXONAIIMMH B COCTaB aTrMoc(epbl ra3zaMu, KOTOpBIC
00MafaloT  pa3aMYHON  NPO3pPAvYHOCTBIO JUIA  JIyded pa3HOM  AIUHBI —
KOPOTKOBOJIHOBOE U CPEIHEBOJHOBOE M3NydyeHue CojHIa MpOXOAST 4Yepe3 HHX
CBOOOJHO, a JUIMHHOBOJHOBOE — TEIUIOBOE M3JIyYEHHE, UCXOAUIEE OT HArpeToin
Connuiem mnoBepxHocTH 3emiid — 3ajepkuBaercsa. K TakuM rasam oOTHOCSTCH,
HampuMep, BOJSHON map, YTJIEKHUCIbI ra3, MeTaH, OKCHUJbI a30Ta pa3Hou
BaJICHTHOCTH U JIP.

B pasHble TreojorMyeckue SMOXM TeMIlepaTypa MOBEPXHOCTH 3eMIld
MEHSJIACh, U BCET/A, TOCKOJIbKY yAA€TCs MOJIYYUTh JOCTOBEPHYIO MHMOPMAIIHIO O
coctaBe arMochepbl B O3TH TIEPHOJbI, TaKWe H3MEHEHUS KOPPEIUPOBAIUA C
KOJICOaHUSIMU COJIEp)KaHus B HEel yriekucaoTsl U Metana (Puc.1). B cBs3u ¢ tewm,
YTO KOHIIEHTpalus BOASHOrO mapa B arMmocdepe MeHseTcs cnabo, OH OOBIYHO
UCKJIIOYAeTCs U3 pacCMOTPEHUS (PaKTOPOB, BIUSIOMINX HA U3MEHEHHSI KiIUMata (HO
HE Ha KJumar!).

PocT koHIIeHTpauu mapHUKOBBIX Ta30B MPUBOIUI K pOCTy (P dekTuBHOCTH
dboTocuHTE3a pacTeHUM, MHTEHCU(UKAIUU OCaIKOOOpa30BaHUs B OKeaHax, 4To
CBS3BIBAJIO U30BITOYHBIN YIJIepoa, JENOHUPYS €ro B 3€MHOM KOpe U U30JUpPYs OT
aTMoc(ephl.
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M3mMeHEHWA TEMMEPATYPL], KOHLUEHTPAaLMKA YIAEKMCAOTO ra3a M MeTaHa B aTmocdepe 3emau
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Pucynok 1. 3aBUCUMOCTh MEK/ly KOHLIEHTPALIMEH HEKOTOPBIX MAPHUKOBBIX Ia30B
U CpeAHEeN TeMIepaTypoil HOBEPXHOCTH 3eMIIU
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INNOVATIVE BIOTECHNOLOGIES OF WASTEWATER TREATMENT

A.S. Sirotkin
Kazan National Research Technological University, Kazan, Russia

A review of modern technological methods for implementation of the biological wastewater
treatment processes implying the cultivation of microbial communities such as activated sludge,
biofilm and microbial granules for efficient bioconversion of wastewater contaminants as
substrate for microorganisms is performed.

NMHHOBAIIMOHHBIE BUOTEXHOJIOTHX OYUCTKHU CTOYHBIX BO/]

A.C. CupoTkuH
KazaHckunii HAlTMOHANIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTMYECKUM YHUBEPCUTET,
r. Kaszans, Poccus

[IpencraBnen 0030p COBPEMEHHBIX TEXHOJOTHMYECKHX INPHEMOB ISl peau3aldy IPOLECCOB
OMOJIOTUYECKON OYMCTKM CTOYHBIX BOJ, NPEANONAraoIIuX KyJIbTUBUPOBAHHE MHKPOOHBIX
COO0IIEeCTB AKTUBHOTO WA, OWOIUIGHKH, MHUKPOOHBIX TpaHyl ¢ 1enblo 3hdekTuBHON
OMOKOHBEpCHH CyOCTpaTa - MPUMECEH CTOUHBIX BOJT

HoBble QakTbl ¥ 3HaHUS O MHOroOOpa3sMu OMOXMMHUYECKHUX MpPEBpAILCHUN
cyOcTpata ¢  y4acTHEM  MHUKPOOPTaHU3MOB  TMOATBEPKIAIOT  «JIOKTPUHY
KaTa0oJIMuecKkol 0e30TKa3HOCTH MHUKPOOOB» O TOM, UYTO JIF0OO€ OPraHuYecKoe
COCIIMHEHHE, UMEIIIeecss B NPHUPOAC,  UCIOIB3YETCS  KaKUMU-THOO
MUKpPOOPTaHU3MAMH C IIEJIbI0 KOHCTPYKTHBHOTO W/WJIM SHEPTETHIECKOTO OOMEHA.
Omnako ObLIO OBl OMIMOOYHBIM CYUTATh, YTO MHUKPOOPTaHM3MBI OHOIICHO30B
OUYHCTHBIX COOPYKCHHI CTOYHBIX BOJ (AaKTMBHOTO Wja W OMOTUICHKH) CIIOCOOHBI
pa3pyIIuTh JIF0O0€ CHHTETHYECKOE OPTraHWYECKOE BEIIECTBO, OCOOCHHO €CIIH ITO
BCII[ECTBO TOKCHMYHO M BCJICJICTBHE AITOTO TyOWTEIHLHO BIHMSICT HAa OpPTraHU3MBI
aKTUBHOTO WJIa WJIW, HAIPOTHUB, SIBJISETCS OMOJIOTHYECKH PHUTHUIHBIM, TOCTYIAET
AMU30/IMYecku U B Malibix KoHIeHTpanusax (O.B. Typkosckas, 2000).

[Ipu 5TOM H3BECTHO, YTO B TE€XHOJOTHUSAX OMOJOTMYECKON OYHUCTKH CTOYHBIX
BOJI peajn3yeTcsl MepeHeCceHUue MPOLECCOB CAMOOYMILEHUS BOJAOEMOB; MPU ITOM
aKTyaJbHbIM SIBJIIETCA CO3JaHUE ONTHUMAJIBHBIX YCIOBUW KyJIbTUBUPOBAHUS
MUKPOOPTaHU3MOB, YYaCTBYIONIUX B MPOIIECCE OYUCTKU CTOYHBIX BOJ. [Ipu sTOoM
HEKOTOpbIE  HCCleNOoBaTeIM  OOOCHOBAaHHO  IMOJIATAlOT,  YTO  METOJbI
WHTEHCH(UKAIMKU  TIpoliecca  OMOJIOTMYECKOWM  OYUCTKA ~ CTOYHBIX  BOJI
WHKXCHEPHBIMA CPEACTBAMHU OJU3KHM K WCUEPIIAHUI0, W TPHOPUTET TIMOTydaeT
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UCIIOJIb30BaHUE PE3EPBOB CAMUX MUKPOOPIaHU3MOB U CO3JaHUE YCIOBUU NI MX
peanu3anuu.

Taxkum oOpazom, uzydeHue 0COOCHHOCTEN Pa3BUTUSI MUKPOOHBIX COOOIIECTB
W OTHCITBHBIX MHKPOOHBIX TpPYIIII B HX COCTaBe, a TaKKe WHKCHEPHOE
COMPOBOXKJCHUE YCIOBUM JJII MX Pa3BUTUS HANpPaBICHO HA PacKpbITHE
OMOJIOTMYECKOTO TMOTEHIMAala MUKPOOPTaHU3MOB-/IECTPYKTOPOB Pa3HOOOpa3HBIX
3arpsi3HSIIONIMX BEIIECTB B CTOYHBIX BOJAX U OOYCJIOBIIMBAET CO3/laHWE HOBBIX
TEXHOJIOTUI BOJJOOYUCTKH.

3a 0ojee dYeM CTOJIETHIOID HCTOPUIO CO BPEMEH IMEPBbIX YCIEIIHbIX
WCCJIEIOBAaHUN TIPOILIECCOB OMOJIOTMUECKOW OYUCTKH CTOYHBIX BOI ApPIEPHOM U
JlokkeToM, KoTopble ObutH TipoBeneHbl B 1913 romy B maboparopuu OYMCTHBIX
coopyxeHuil r. Mandectepa B AHIINH, B Pa3BUTUU OMOTEXHOJOTHUN OYHCTKHU
CTOYHBIX BOJl MO>KHO BBIICJIUTh HECKOJIBKO 3TanoB. COBpEMEHHBIHN 3Tal BO MHOTOM
CBS3aH C pa3pabOTKON KOMOMHUPOBAHHBIX MPOIECCOB OYMCTKHA CTOYHBIX BOJI,
KOT/1a OMOJIOTHYECKUE TTPEBPAIICHIS COBMENIAIOTCSI BO BPDEMEHHU U B TIPOCTPAHCTBE
¢ GUBUKO-XUMUYECKUMU METOAaMU 00paOOTKH.

Tak, K UWHHOBAaIMOHHBIM  TpUEMaM  HWHTCHCU(HUKAIIMU  TIpoIecca
OMOJIOrMYECKOM OYMCTKU CTOYHBIX BOJ OTHOCSTCSI, PEK]IE BCETO, CIAEAYIOIIHUE:

1. Co3nanue u BHeIpeHUE OMOCOPOIIMOHHBIX CUCTEM OYMCTKH CTOYHBIX BOJ| B
a’poTeHKax. B yKa3aHHBIX CHCTEMax MUKPOOHBIE KIETKH 3aKpeIUISIOTCS
(copOupyroTcs,  MUMMOOWIM3YIOTCSI)  Ha  IOBEPXHOCTH  OJIOYHBIX  WJIHU
MOPOIIKOOOPAa3HBIX 3arpy30K, MOMENIAeMbIX B a’dpOTeHKU. BooOie roBops, 1o
OorocopOLrel TpaAUIIMOHHO TOHUMAETCS TIOTJIONIEHNE KOMIIOHEHTOB CTOYHBIX BOJT
OroMaccoil MUKPOOPTaHW3MOB WJIM PACTEHUW U KJIACCHYECKH TOBOPST B STOM
cllydyae O TakuX KOMIIOHEHTaX, KakK TsDKelable MeTaibl. OJHaKo, TEepMUH
OorocopOIMst MOKET OBITh MPUMEHEH JJIA CIydash OYUCTKH CTOYHBIX BOJ ITyTEM
OMOOKHCIIEHUsST ~ MHUKPOOPraHM3MamMu  aKTHUBHOTO  WJa W ajcopOoIuu
MOPOMIKOOOPa3HBIM yTIIEM B TaKUX MPOMBINIIIEHHBIX mporeccax kak PACT
(Powdered Activated Carbon Treatment) (D.G. Hutton, F.C. Robertattio, 1973, nns
koH1iepHa Du Pont) uau BIOCOP (K.Eisenaecher, U. Neumann, 1983). Koneuno,
noA0OHbBIE TPOIECCHl 3HAYUTEILHO HHTEPECHEE M CJIOKHEE, YeM KaXeTcs Ha
NEPBBIM B3I, TMOCKOJIBKY MHKPOOHBIE KJIETKHM CaMU aJcOpOUMpYIOTCS Ha
MOBEPXHOCTU aKTUBUPOBAHHOTO YIJISl U APYrMX MaTepUajoB U CIOCOOCTBYIOT MX
pereHepanuu.

2. BricokoaddextrBHas OnoduiabTpanus ¢ OuopereHneparmueii copoenra. Ha
MOBEPXHOCTHU 3arpy30YHBIX MaTepuanoB OMOPMIBTPOB (popmMupyercs OUOIICHKA,
B COCTaBE KOTOPOH pa3BHBAIOTCA pa3HOOOpa3HbIE MUKPOOPTaHU3MBI, B PE3yJIbTATE
JEATEIPHOCTH  KOTOPBIX TPOUCXOIUT TyOOKOe yJaJeHHEe COBOKYIMHOCTHU
IIPUMECEN U3 CTOYHBIX BOJI.

WNuTepec mpeacTaBisieT Takke W TO, 4YTO B OHOPUIBTpAX MOTYT
OJIHOBPEMEHHO MPOTEKATh MPOLECCHl, TPEOYIONME MPUHUIUMHAIBHO Pa3TUYHBIX
YCJIOBUHM, Hampumep, HUTpUPUKAIU, TSHUTPpUPUKAIUS, aHAIPOOHOE OKUCIICHUE
aMMOHHUSI U JIp.; B pe3yJibTaTe CTOYHAs BOJA MOABEPracTCsi KOMIUJIEKCHOM OUMCTKE.
[TopToMy OHMOIUIEHKH NPEACTABISIOTCS KaK «TrOpojiay MHUKPOOPTaHU3MOB, TJIe
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CYIIECTBYET YETKO BBIPAXXEHHASI MPOCTPAHCTBEHHAsT CTPYKTypa CO CBOUMU
«YTULAME u «MUKpOpaiioHaMny, OTJIMYAOITUMHUCS pa3IMYHBIMU
AKOJIOTUYECKUMHU HUIIIAMHU.

HeynuButenbHO, 4TO MMEHHO JUisi OMOGUIBTPALIMOHHBIX CHUCTEM BeChbMa
MOKa3aTeIbHBIMU  SBJISIIOTCSL  pe3yJIbTaThl  aHaliM3a  MPOCTPAHCTBEHHOIO
pacnpeneneHust aBTo- U rereporpodHbix Mukpoopranuzmos (T.B. Kupununa, A.C.
Cupotkun, 2010). BniepBeie B yclnoBusxX a’pupyeMoii OMoQMIbTpaliii B COCTaBe
OWOIJIEHKM Hapsay ¢ HUTPUPUIUPYIOIIMMUA OaKkTepusiMU KAueCTBEHHO U
KOJMYECTBEHHO ObUIM UACHTU(GUUIKUPOBAHBI aHA’POOHBIE MHUKPOOPTAHU3MBI -
nenutpudunupyomme 1 anaMmmoke (ANAMMOX)-6aktepun, y4acTBYIOIIUE B
mpolieccax KOMIUIEKCHON OnoTpaHchopMaIiuu COeIMHEeHNI a30Ta.

3. MukpoOHas arperanius C TOJYy4eHHMEM ¥  HUCIOJIb30BaHUEM
IPaHyJIMPOBAHHBIX (POPM MUKPOOHBIX arperaToB - TaK Ha3bIBAEMBIX aHAYPOOHBIX U
a’pOOHBIX MHKPOOHBIX TpaHyl. [lomydeHne MHUKpPOOHBIX TpaHyJ CBS3aHO C
MPOTEKAaHUEM npoiiecca CaMOMMMOOUIT3aIUU CTPYKTYpOOOpa3yIoInX
MUKPOOPTaHU3MOB B CMEIIaHHOM MUKPOOHOM COOOIIECTBE.
CrpykTypooOpa3yronmmu SIBJISIFOTCH, npex/ie BCETO, KJIACCUYECKHUE
MPEJICTABUTENIM COOOIECTBA aKTUBHOTO HMJIa — 300IJICHHBIC (CIM3e00pa3yIomne)
Zoogloea ramigera w wutT4aThlie Sphaerotilus natans. Jlng dopMupoBaHHUS
MPOYHON CTPYKTYpPhl TPaHYJIMPOBAHHBIX (OPM HY)KHA «CETKa» HHUTYATHIX
OakTepuii M €€ «3alMBKa» 300MJIEMHBIMU KyJbTypamu. BecbMa uHTepecHa
JUHAMUKA W3MEHEHUS COOTHOIIEHWW ATUX Tpymn OakTepuid B COOOIIECTBE B
npouecce popmupoBanus rpanyin (I.M. [llarunyposa u coast., 2003). [Tonyuenue
¥ UCIOJIb30BaHUE MUKPOOHBIX TpaHysl B OTHEMHO-JOJIMBHOM IPOIECCE OYUCTKU
CTOYHBIX BOJI SIBJISIETCSI IPUHIIMIIUAIBLHO HOBBIM PELICHUEM JJI1 pacCMaTPUBAEMbIX
TEXHOJIOTWMA ¥ TpPEArnojaraeT 3aMEHy HENPEPhIBHO  (PYHKIIMOHUPYIOMIEH
TEXHOJIOTUYECKON  JIMHUU  IEPBUYHBIA  OTCTOMHHMK-a3pOTECHK-BTOPHUYHBIN
OTCTOMHUK» MOJYJIbHBIMU OTHbEMHO-/IOJUBHBIMH OHOpPEAKTOpaMH, B KOTOPBIX
MOCJIEI0BATEILHO PEATU3YIOTCS CTaJANN OTCTauBaHUsI, OMOOYUCTKH U JIOOYUCTKH.

4. buoayrmentanus (bioaugmentation) B CMEIIAHHBIX KyJIbTypax -
OuoleHo3aX aKTUBHOIO mia W OwmoruicHKH. EE€ B TOM, 4TOOBI HCHOIL30BaTh
OaKTepuu co CeU(PUIECKUMU CTPYKTYpOOOpa3yIOMUMHA HIIM METa00IMYECKUMU
cBoiictBaMu ((pyiokynooOpasyromire OakTepuu, ACCTPYKTOPbl XJIOPUPOBAHHBIX
YTJIEBOJIOPOIOB) C LENbIO MPUIAHNS aBTOXTOHHBIM OMOJIOTMYECKUM COOOIIECTBAM
B CHUCTEME OYMCTKH CTOYHBIX BOJI CBOMCTB, KOTOPBIE CIIOCOOCTBYIOT YCKOPEHHUIO
ajanTtaii W  BBIPAOOTKM  YCTOMYMBOCTH CHUCTEMBI TI0 OTHOIICHUIO K
M3MEHSAIONIMMCS ~ BHEIIHMM  YCJIOBUSIM. bHOayrMEHTUpPOBAaHHbBIE  SIBIISIOTCS
CIIyTHUKaMHU OCHOBHBIX TIPOIIECCOB JIETPANAlNH U UX JEATEIbHOCTh CITIOCOOCTBYET
Pa3BUTHIO OCHOBHBIX JIECTPYKTOPOB 3arpsA3HIONIMX BEHIECTB. DTOT MPUEM 4YacTO
UCIIOJIB3YETCs B Mpoleccax OnopemMeaualuy 3arpsi3HEHHbIX MOYB U JAPYTUX CpPel,
rje Tpe0yeTcs MOAroTOBUTh CPeAy sl €€ MOTHOLIEHHOTO BOCCTAHOBJICHUSI.

5. bailieHHbIE OMOPEAKTOPHI, MPEANOJAralolie BbHICOKYIO 3(PGEeKTUBHOCTD
WCIIOJIB30BaHUsl KHUCJIOPO/a, OOJIETYEHHBIM MOHTaX, OOCITY>KUBaHUE U PEMOHT,
OTCYTCTBME IlIyMa U O00pa30BaHHE 3allaxOB, CHIDKCHUE MOTpeOIeHUs
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AJEKTPOIHEPTUH, a TaKKe 3HAYUTEIBbHYI0 OSKOHOMHUIO TIPOU3BOJICTBEHHON
wiomaan. bamennsie OnopeakTopbl ObUTH pa3paboranbl B 1980-x romax B
['epMaHuM 1711 OYUCTKU CTOYHBIX BOJ XUMHUYECKUX TPEANPUATHN, 3arPSI3HECHHOCTh
KOTOPBIX 3HAYUTEIBHO BBINIE, YEM 3arpsI3HCHHOCTh KOMMYHaJIbHO-OBITOBBIX
CTOYHbIX BojA. [Ipu 3TOM OJHOBpEMEHHO OBLIM pa3pabOTaHBl CHUCTEMA
Turmbiologie (6amennoi 6uonoruun) - kommnanuei «baiep» (Bayer) m Biohoch-
peaktopbl — pupmoit Xéxcr (Hoechst). [IpenmytiecTBa OaieHHbBIX OMOPEaKTOPOB
00€eCIeYynBaIOTCS MHKEHEPHBIMU PEUICHUSIMU: UCTIOJIb30BAHUEM CTOJIOA KUIKOCTH
B peaktope BbicoTOM oT 10 mo 30 M (B cpaBHEHHH C TpPaIUIMOHHBIMU
a’pOTEHKAMH ), HH)KEKTOPHBIM BBEJACHUEM BO3/1yXa, I)pJIu(THBIMU TpyOaMu B 30HE
a’panuu, 9Yro B COBOKymHOCTH obecrneunBaer 80-90%-yio 3¢hdEeKTHBHOCTH
WCIIOJIb30BAHUS KUCIIOPOJa BO3AyXa A adpoOHBIX mpoiieccoB (mpotuB 5-10 % B
a’POTEHKAX).

6. [lepcieKTUBHBIE CHCTEMBI a’pallii CTOYHBIX Boa. Cysi To pa3HOOOpa3wio
CYIIECTBYIOMINX AUCTICPTUPYIONINX YCTPOUCTB JIJIsl BO3/IyXa, BEPOSTHO, 3TO CaMbIit
OCBOCHHBII W  PACIPOCTPAHCHHBIM TPHUEM  HMHTCHCU(UKAIIMU  TIpoIecca
OMOJIOTUYECKON OYUCTKH. BpIllIeyKa3aHHbIE WHHOBAIMOHHBIC BOJOOXPAaHHBIE
OMOTEXHOJIOTHH B Pa3HON MEpe peaiM30BaHBI JIsl 3aIIUTHl IPUPOJIHBIX BOJIOEMOB
OT TEXHOTEHHOI'O0 BO3JACUCTBUS OOBEKTOB MPOMBIIUIEHHOCTH W TOPOJCKOTO
XO035IMCTBA;

7. buonoruyeckasi OYMCTKAa CTOYHBIX BOJI C UCIIOJIb30BAaHUEM KOAryJISIHTOB U
(bIOKKYISTHTOB HAHOMETPHUYECKOTO pa3Mepa 4YacTuil peareHra. Paznuunbie
KOAryJsiHTBI W (DIIOKKYJISIHTBI JECATUJICTUSMU TMPUMEHSUIUCh JJIs1  OTACIbHOU
peareHTHOH 00pabOTKHM B KOMOMHAIIMU C TpolieccaMd OHMOJOTHYECKON OYHMCTKH
CTOYHBIX BOJ B a’poreHkax. Omnako suiib B 2007 roay HEMOCPEACTBEHHO A
JO3UPOBAHUS B adPOTEHK OBUTM TPUMEHEHBI pa3paboTaHHbie B ABCTpUHU
HaHonpoaykTel Nanofloc m Biokat P500 xommanmu VTA. JlnurensHOE
npeObIBaHNE YKa3aHHBIX Marepuaia B OHOJOTHYECKONW CHCTEME IO3BOJIUIIO
00€CTeUnTh:

- YIPaBIIATH MPOIECCAMU PEAreHTHOTO yJajeHUs mpumecei, HedhPEeKTUBHO
yAansieMbIX OMOJIOTUUECKH, TaKUX Kak GocdaTsl;

- MojJiepKaHUE TMOBBIIIEHHOW KOHILEHTpaluu (103y) aKTUBHOTO WJIa M, TEM
CaMbIM, YMEHBIIUTH 00BEM a9POTEHKOB;

- OoJsiee BBICOKYIO CKOPOCTh CEJIMMEHTAIIMM aKTMBHOIO WJa M, TEM CAMbIM,
YMEHBIITUTH pa3MePbl BTOPUYHBIX OTCTOMHUKOB;

- YIydIlIEeHHe MacColepe/ladyd KHUCIOpOJa B XJIOMbS aKTUBHOTO WJIA U, TEM
caMbIM, CHIDKEHHUE 3aTpaT Ha DJIEKTPOIHEPTHIO;

- obneryeHue o00€3BOKMBAHUS W30BITOYHOTO AKTUBHOTO WA TP €To
nepepadoTKe.

Kpome Toro, mHTEpeC K MPOCTPAHCTBEHHOMY OOBEIMHCHHIO PEareHTHOW U
OMOJIOTUYECKON OYUCTKH TUKTYETCS BBISBICHUEM O€30MAaCHOCTH MPUMEHSIEMBIX
pPEareHToB IS MUKPOOPTAaHU3MOB C YUE€TOM MX HAKOIUICHUS B OMOCUCTEME.

Od4eBUHO, YTO TMEPEYMCICHHBIMU BBIINIE IMOAXOAAaMU K IPOBEICHHIO
WHTEHCUBHBIX  OHMOJOTMYECKUX TIPOIECCOB  OTHIOJIb HE  HMCUYEPIBIBAIOTCS
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BO3MOYKHBIC MHHOBAIIMA B OMOTEXHOJIOTHUSIX OUUCTKH CTOYHBIX BOJI. Tem He MeHee,
B JAHHOM 0030p€ TMpEANpHHSATA IOMbITKA CHCTEMATU3UPOBATh IPEI0KEHUS,
KOTOPBIE 3aCIy>KMBAIOT MHTEPECA B IMPAKTUKE 3a mocieanue 30-35 J1eT u uMeroT
Hay4yHO€ OOOCHOBaHHME, a, CJIeIOBATEIbHO, MEPCIEeKTUBBI IS JaJIbHEHIIEro
Pa3BUTHAI.
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Abstract

A renewable material requires less energy for processing into finished products than most
of classic building materials. The key is to use wisely these construction materials for new
buildings and for the renovation process in seismic areas. Fibers such as bamboo, hemp, basalt
and cork are environmentally friendly materials to replace with toxins and waste characteristics.
In this paper, it’ll evaluate various green materials for construction in seismic areas emphasizing
those materials useful for the consolidation of structures damaged by earthquakes. Below, will
find the analysis and description of different "green" materials mechanical properties and theirs
sustainable use in seismic areas, both new and traditional constructions during the consolidation
and restructuring process. The strengthening and consolidation techniques of structures by basalt
fiber offers reversibility, effectiveness, economy and speed applications. In addition to flax and
hemp there are bio-composite materials with great success in terms of excellent mechanical
properties, low cost, low density and recyclability. Through scientific studies and results of
literature on various aspects of eco-friendly materials efficiency in terms of security, will be
possible to achieve results that allow to have a complete layout of optimal and eco-friendly
solutions for renovation of buildings components damaged by earthquakes.

Introduction

This paper shows the opportunity to strengthen and to consolidate the
structures using composite materials. The different arrangement of the internal
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reinforcing fibers has determined the different mechanical characteristics and their
behavior, during their use for structural consolidation. Very important is the use of
reversible light fibers to preserve the cultural heritage. The ordinary steel used on
masonry constructions has often produced disastrous crack patterns. The
reversibility and the transparency are concepts enshrined in the Venice Map. The
fiber - reinforced composite materials respond to such requests. They vary the
matrix and the resin used may meet several requirements relating to uses custom.
Studies analyze the possibility to replace the glass fiber and the carbon with the
basalt fiber. It was shown that the basalt rope used for stitching of masonry walls,
has the characteristics of efficacy, speed execution, inexpensiveness and
reversibility. The basalt in bars can replace steel in bars and lead to significant
energy savings. Lately, flax and hemp called green materials may be used for
reinforcement and consolidation works, thanks to the mechanical properties, low
cost, recyclability and low density. The composite materials are made of different
materials, chemically bonded together and therefore do not exist in nature. The
authoring of this composition creates a lightweight and resistant to corrosion and
impact. This explains their use in the field of aeronautics. The inhomogeneity and
anisotropy are the fundamental characteristics of the composite materials.
However, the old brick working was the first creation of composites. Egyptian
tomb paintings on, is represented the union of two materials: mud and straw. The
tensile strength of the fibers of straw was combined with the ability of the mud to
take the desired shape. Subsequently, in pre-industrial era, were introduced
materials such as cement in substitution of non-homogeneous and anisotropic
materials. This material had a personal history with its technicians and its
calculation tools. Tracing the history of composite materials, we have the example
of the Aberfeldy pedestrian bridge in Scotland. The bridge made of composite
material with profiles fiberglass with polyester matrix. The overhang has a length
of 113 meters, the central span of 63 meters and the side of 17.5 meters.

1. Constituents of composite materials

The composite materials are not found in nature but they are produced by the
union of two or more distinct materials. These components are joined in a
controlled manner so as to give high performance not belonging to primary
material. The composite materials exhibit a resistant reinforcement and a
homogeneous matrix which encloses it. Depending to the matrix, the materials are
divided into various categories including: Polymer-matrix composite,
Metallicmatric composite and Ceramic — matrix composite. Their lightness is
ensured by low density of polymer matrix. The reinforcement is dispersed in the
matrix in a different way and ensures the mechanical resistance. Depending on the
reinforcement, the composite materials are divided into particle composite, fiber-
reinforced composites and structural composites. The first materials are obtained
by adding to the matrix some particles capable to improve the electrical and
thermal characteristics; the second materials, instead, are realized by adding
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resistant and rigid fibers; the latest are the laminates and honeycomb composite.
The final result of the composite material is not the sum of the characteristics of
the matrix and of those of their reinforcement but a new feature. The fibers have a
deformation at break lower than that of the matrix. The links constituent of the
matrix and the reinforcement are well described in Figures 1,2,3. the presence of
matrix. The composite material has a lower stiffness and arrives to the break in
correspondence to the fibers. The separation part between fiber and matrix is well
calculated. Sometimes the interface is very thin and this can be considered as very
negative aspect but is not so. Often, the interface is created to act as an element
mechanically weaker to dissipate a lot of energy and preserve the constituent parts
of the composite (Figure 4). The major stress on composite are absorbed by
interface. Matrices can be polymeric, metallic and ceramic. The first type is
divided into organic and inorganic. The best known are the epoxy resins. The
polymer obtained is a viscous fluid hardened with various procedures. The product
obtained has good mechanical characteristics, excellent adhesion capacity to the
fibers and low shrinkage in the transition state between liquid and solid. Such
resins are associated with glass or carbon fibers. Thermo-sets resins have
considerable mechanical skills up to 250°. The thermoplastic resins, however, have
good resistance to moisture and corrosion. They are tougher than thermo-sets. The
matrices of the second type are not widely used for problems related to the
introduction of the fibers at the time of liquid state. Often the matrix is not able to
completely wet the fibers and so it is difficult to create a perfect composite. The
high melting temperatures of metals are avoided by the introduction of powders
metals. The matrices of the third type are the ceramics. They are inexpensive, they
have good mechanical strength and rigidity. They have a good sliding at high
temperatures but they need reinforcements to stop the possible spread of the defect.
The resulting material is resistant up to 1500 °© C. The carbon fibers have excellent
strength characteristics. They are obtained by impregnating graphite fibers with
resin. Upon heating of the product with inert gas and regulating pressure to
different steps is obtained a material very resistant said carbon-carbon. The
composites with ceramic matrices have reinforcements which increase the
toughness. In the particle composite, the reinforcement consists of particles and the
size and concentration of these elements determine the physical - chemical
properties. The particles do not improve the mechanical resistance of the
composite but improve the wear resistance, hardness, workability. The hard
particles in matrices fragile can create stress concentration from which fractures
that are not effectively hindered. It was been shown that for the same volume, the
reinforcing effect improves with decreasing particle size.
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2. Composite reinforced with fibers

The fibers in reinforced composites may be arranged in a continuous,
discontinuous, aligned or random. The random diffusion of the fibers, if controlled,
can be an advantage because the change of direction of fibers, provides strength in
all directions. Since 1930 began to create textile fibers processed. The glass fibers
are made by melting the glass which is processed in chains of an alloy f platinum
and assembled immediately after the exit from the plant. The advantages of the
glass fiber are of high strength and low cost but the disadvantages are the low
stiffness and higher density compared to carbon fibers. The latter created by Dr.
Roger Bacon, were thin ilaments made from industrial processes (heating,
oxidation and carbonization). With particular eat treatments, the mechanical
properties of the carbon fiber can be improved. The aramid fibers are produced
since 1950 and used as reinforcement in plastic laminates. It is lightweight and
high ensile strength. The mode traction breaking of aramid fiber occurs with the
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splitting, the compression breaking with the buckling and twisting for compression
mode with the kinking. The carbon fibers have good mechanical strength, high
modulus of elasticity and low elongation capability. The aramid fibers have high
tensile strength, high elongation and low density. The glass fibers with high
density, have good tensile strength and they are the most economical. Basalt fibers
resist at very high temperatures with a tensile strength of 15-20% higher than the
glass while hemp fibers have good mechanical capacity, low cost and
recyclability, they are used to reinforce the masonry walls. To achieve composite
materials, as well as the quality of the material used, it is important to pay attention
to the techniques. They must ensure repeatability of product and the same features
in it. The work can be divided into: hand lay — up and spray - up, press molding,
filament winding. The latter has the advantage to have short time of manufacture
with low cost of materials but the disadvantage to realize a poor surface finish, a
high weight and more voids of trapped air. The technique of pull extrusion
subjecting fibers to traction to ensure a perfect alignment before polymerization of
matrix. It is the most common, automated and continuous process (Figure 5).

Az Masula ke Bladda
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3. Bio Composite Materials

Fiber reinforced cementitious matrix systems coupled to the long fiber
inorganic pretending to be adhesive and replacing resins in FRP. This innovative
process of reinforcement has been patented and is currently known throughout the
world as very effective. The stabilized matrix ensures excellent adhesion, is
compatible with the substrate, ensures durability, reliability and safety. With
FRCM it guarantees the applicability of wet media, vapor permeability and
resistance to strong differences of temperature. The ductility avoids the detachment
of the reinforcement system after reaching the breaking load. The simple
application is reversible. The results of the durability test, the characteristics of the
FRP and FRCM were conducted by the IRC-CNR Laboratory in San Giuliano
Milanese, which combined the research of the University of Edinburgh. The tests
have shown that the resistance to bending FRP according to the temperature
decreases with increasing temperatures because the resins pass quickly to the state
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viscous losing grip. With FRCM the deformation of the matrix is close to that of
the support ensuring adhesion and structural collaboration. For the correct
application of FRCM is necessary to clean the substrate from worn parts and create
the coplanarity. After preparing the inorganic matrix is appropriate to wet the
structural element, or place a layer of matrix, then the network and finally another
layer of matrix. Basalt is an effusive rock of volcanic origin that is melted at 1400
° C to create basalt fibers. Through the bushing are produced filaments continuous.
The fibers are resistant to vibration, are thermal insulation and sound. Paul DHE in
1923 was the first to obtain a patent for the production of filaments of basalt. For
the reinforcement of concrete structures, the basalt is used in the form of bars or
networks. The production technique of the bars of basalt is the pultrusion. These
fibers find applications in structures subjected to dynamic actions generated by
wind and earthquake explosions for the ability to isolate it from impacts, fire
resistance and corrosion (Figure 6). For masonry structures subject to earthquake,
the collapse mechanisms are activated by the macro elements. Good design
prevents this action. The theory of discretization of the building in macro elements
causes to be considered monolithic parts of the building. This hypothesis assumes
that the artifact is constructed in a workmanlike manner and is of good quality.
When there is this situation, you must make the monolithic masonry reinforcing in
order to avoid unpleasant aesthetic impacts, interventions that are reversible,
recognizable and consistent. Hence the idea of using basalt as a plot to hold
together the various elements of the masonry. A real sewing technique of masonry
with continuous filaments and flexible. To propose the protection of the
appearance, the filaments of basalt can be hidden in the mortar joints (Figure 7).
Other sustainable intervention is reinforcement with natural fibers of linen and
hemp. They can be used on masonry for their characteristics of low thermal
conductivity, electric and acoustic, electromagnetic transparency, sustainable and
recyclable materials (Figure 8). The application of flax and hemp for reinforcement
of masonry or wood structures is made by impregnating the fiber with inorganic
hydraulic lime. We proceed to the cleaning of the fund is stabilized with hydraulic
lime mortar, the fabric is laid on a layer of concrete structure and covered with a
layer of non-shrink grout. Any project reinforcement may provide for the
accommodation of several layers that are arranged as above. The application of
flax and hemp for reinforcement of masonry or wood structures is made by
impregnating the fiber with inorganic hydraulic lime. We proceed to the cleaning
of the fund is stabilized with hydraulic lime mortar, the fabric is laid on a layer of
concrete structure and covered with a layer of non-shrink grout. Any project
reinforcement may provide for the accommodation of several layers that are
arranged as above (Figure 9).
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Conclusions

Ensuring the success of the expected results in the design phase for the
reinforcement of structural elements depends on the correct realization of the
reinforcement. If the surface of the element is degraded, it is useful as cleaning of
the part, and the correct application of the material. A few techniques have lead to
the correct applications excellent results. It 'important to avoid point blank, must be
applied reinforced laminate studying the direction of application of the efforts that
you want to absorb, and it should extend up to the backing plate or committing U
elements in the rafters. The NTC 2008 is the legal instrument in force for the
building design. Another reference is the Guidelines for the design and
construction and testing of interventions to reinforce the structure by means of
FRP, which provides the possibility of using fiber reinforced materials for
structural reinforcement complying with the CNR-DT 2004 Guidelines for the
design and control of operations static consolidation through the use of composite
fiber - reinforced. This document shows that the evaluation of the effectiveness of
the reinforcement necessary to take into account both the mechanical aspects, and
durability in relation to temperature and moisture. Days there were no rules
governing the matter examined, the materials for structural reinforcement
described in the text, do not have a code EC. Therefore, the companies meet the
requirements of the guidelines of identification and quality control. Among the
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elements of structural reinforcement, the basalt appears to be the most sustainable
of all the materials analyzed for the ability to create non-toxic chemical reactions
(or to the environment and to humans nor), in contact with other materials. As
economic advantage, the basalt exceeds the steel (1kg reinforcement of basalt
corresponds to 2.91 kg of steel). Resistance and the elasticity of the basalt is
superior to mineral fibers or glass. In metal construction is appropriate the
application of reinforcements basalt for the ability of this material to withstand the
vibrations. The basalt reinforcements have little weight and this results in the
advantage of not increasing the weight of the reinforced structure. The
characteristics of the basalt of durability, cost, compatibility, noninvasive and
sustainability, make it the best meets the study that we have set ourselves in this
article.

The results presented in this paper are based on work developed with Giuseppe Faella, Full
Professor of Structural Engineering at the Second University of Naples. Thanks to arch. Antonio
Fedele for the collection of reference material and images.
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Results of researches on a current state and assessment of level of technogenic impact on
natural complexes of the region are stated. Productivity of restoration of the disturbed lands is
discussed with use of self-recovery potential and the directed land reclamation in the conditions
of a permafrost zone. It is characterized the perspective types of natural flora providing the
accelerated restoration of soil and vegetable complexes of technogenic formations of various
genesis. Results of environmental monitoring of a condition of environment of the considered
territory are analyzed.

COCTOSAHHUE 1 OCOBEHHOCTHU BOCCTAHOBJIEHUA
HAPYHIEHHBIX 3EMEJIb KPUOJINUTO30HbI

E.A. Tuxmenes'?, I1.E. Tuxmenes?

Mucruryr 6uonornueckux npodnem Cesepa IBO PAH, r. Maranan, Poccus
2CeBepo-BocTounbIl rocy1apcTBEHHBIN YHUBEPCUTET, I'. Maranan, Poccus
SMHHKCTEPCTBO MPUPOIHBIX PECYPCOB U DKOJIOTMH MaraJancKoi 00IacTH, T.
Maranan, Poccus

N3nararoTcst pe3yapTaTbl UCCIECIOBAHMM II0 COBPEMEHHOMY COCTOSHHUIO M OLCHKE
YPOBHSI TEXHOTE€HHOTO BO3JCHCTBUS Ha TNPUPOAHBIE KOMIUIEKCHl pernoHa. OOcyxknaercs
PE3YJIbTAaTUBHOCTD BOCCTAaHOBJICHUA HAapyHICHHBIX 3EMCEIIb C HUCIIOJIB30BaHUEM
CaMOBOCCTaHOBHUTEJIBHOI'O MOTEHIMAJIA U HAIIPABIEHHON PEKYJIbTUBALUN HapyIIEHHBIX 3€MEIIb B
YCIOBHUSIX 30HBI MHOTOJETHEHM  MEpP3JIOThl.  XapaKTEPHU3YeTCs  MEPCIEKTUBHBIE — BUBI
€CTeCTBEHHON  ¢uiopbl,  oOecreuuBarolIie  YCKOPEHHOE  BOCCTAHOBJIEHHE  IOYBEHHO-
pPACTUTENBFHBIX ~ KOMIUIEKCOB  TEXHOTCHHBIX  00pa3oBaHUi Pa3sIMYHOTO  T'EHE3HCca.
AHaIM3UpPYOTCA PE3YyJbTaThl AKOJIOTMUECKOTO0 MOHUTOPUHIA COCTOSHHS IHPHUPONHON Cpensbl
paccMaTpuBaeMoOr TEPPUTOPHH.

Kpaiinuit CeBepo-Boctok Poccum  oTinMyaercsi CypOBBIM KIUMAaTOM C
OTPULIATENBHON CPEIHEr0J0BOI TemIepaTypol Ha Bceil Tepputopuu. OCHOBHbIE
MEPCIEKTUBBI SKOHOMUYECKOTO PAa3BUTUSL PETMOHA U CHUKEHUS €r0 JOTAMOHHOU
3aBUCUMOCTH ONPENEISAIOTCA B IPUOPUTETHOM PA3BUTUU MHUHEPAIBbHO-CHIPHEBOIO
koMmruiekca. OHO BKJIIOYAaEeT OCBOEHUE MecTopoxaeHuil AHo-KonbsiMckoro
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30JJ0TOHOCHOW TpOBMHIMM M OXOTCKO-KONBIMCKOM BYJIKAHOT€HHOM 30HBI
(IparomeHHble METaIbl, I[BETHBIE MeETaibl), J00bMa U  mepepaboTka
VIJIEBOJOPOAOB  (MECTOPOXKIAEHUSI 4YepHbIX U Oypbix yrueil). PasBurtue
TOPHONPOMBIIIJIEHHONH  MHQPAcTpyKTyphl Y  KOMMYHHKAlUMH, COOPY>KEHUE
«CEBEPHOI0  aBTOTPAHCIIOPTHOTO KOpPUAOpa» A0 TI. AHaabIps, JUHUN
ANIEKTpoIiepead K pyAHUKAM-TUTaHTaM HEW30€KHO TOBJEYET YBEJIMYEHHUE
TEXHOT€HHOM HAarpy3Ku Ha 3KOCHUCTEMBI peruoHa. M3BecTHO, 4To Henpa Koabimbl
1 UyKOTKHM y»€ JaJId CTPaHE ThICSYM TOHH 30JI0Ta U 3HAYUTEIIBHOE KOJWYECTBO
JIPYTUX METAJJIOB: 0JI0Ba, cepedpa, Bojab(dpama, KodalibTa, ypaHa.

Jlangmadgter  CeBepo-Boctoka Poccum — XapakTepusyroTcss — HH3KOM
YCTOMYMBOCTBIO K aHTPOMOTeHHBIM BoznehcTBusiM [1, 2]. Ux cmocobHOCTH
MPOTUBOCTOSITh BHEIIHEMY BIIMSIHUIO 3aBUCUT OT XapakTepa BO3ICHCTBUS U
OlpesensieTcs] TMONOXKEeHHeM JaHamadra B peiabede U ero ecTEeCTBEHHO
TMHAMUYCCKUMH TEHJEHIUSMH, BOJHO-(PU3NYECKUMH CBOWCTBAMHU TIOYB U
MNOJCTUJIAIOIIMX [OPOJ, XapakTepoOM M YPOBHEM 3aJleraHUsl MHOTOJIETHEU
MEp3JI0Thl, KINMATUYECKUMU yCIOBUSIMH. Pe3ynbraTom Oosiee, yeM MoiayBEeKOBOTO
MMOHEPHOI'O OCBOEHHUS pEruoHa craja Jerpajganusi OOJIBIIMHCTBA PEUYHBIX
OacceitnoB Bepxneii KoibIMbl, OTYETIMBO pa3inyvMa Kak HA MECTHOCTH, Tak U Ha
KOCMHYECKHX CHUMKax. B ceBepo-3anmannoit wactu Marananckoit oOnactu
chOpMUPOBATIUCh YYAaCTKHM IUIOMIAJIHOTO W JIMHEHHOro 3ambuieHust [3,4].
3HAYUTENbHBIE IPOCTPAHCTBA JIECHOW  IUIOWMIAAM  BepXHEKOJIbIMCKOrO U
KoapiMckoro nHaropuit 3anumaroT BeipyOku 1940-1990 romoB, pasHOBO3pacTHBIC
rapu u nuporenHsle nycromu. K Hacrosmemy BpemeHu Ha Kpaiinem Cesepo-
Bocroke chopmupoBaniicy Hambosnee OOMIMpPHBIE MO TUIOMIAAM HAPYIICHHBIC
3emiu B Poccun, nocturiime gaHama@THOTO YpOBHSL.

C poctoM n00bruu Metaiuia B 1970-x rogoB HacTynui NepUoj, aKkTUBU3ALUU
HAy4HO-UCCIIEIOBATEIbCKUX MU MPOEKTHO-U3BICKATENBCKUX PadOT MO M3YUYEHUIO
HapYIIEHHBIX 3€Melb U pa3pabOTKe CIOCOOOB BOCCTAHOBJICHMSI HApyUICHHBIX
nangmadToB. B umcciaegoBanusx ydactByroT 3oHanbHbii HUMCX Ceepo-
Boctroka CO PACXH, BHMU-1, HUBIIC IABO PAH [5, 6, 7, 8]. Jlunupyromias
poJib B 3TUX MCCIEAOBaHUAX MpuHaainexana uHcturyty BHUU-1, B cBoeit
nestenbHocTH noxuuHsBLierocss 10 «CeBepoBOCTOK30510Ta», MPaBONPEEMHUKY
tpecra JlanbcTpon. VHBeHTapu3anuss HApPYLICHHBIX 3€MENb TEPPUTOPUH,
BBIIIOJIHEHHAs II0 MHMOMATHBE M 1ox pykoBoactsoM WM.M  IlamepHosa,
3aBeaytolero yaboparopueil oxpannl okpyxatomieit cpeast BHUU-1, nokazana,
YTO IUIOL[aJb TEXHOTEHHBIX  00pazoBaHUI Ha npegnpustuax 110
«CeBepoBoCTOK30J10TO» K cepennHe 80-x romoB mpeBbicwiia 100 ThIC. ra ¢
€KETOJTHBIM MPUPOCTOM 2 - 4 ThIC. Ta. bblIM onpeeneHpl TPUOPUTETHI B PELLIEHUN
npo0eMbl pallMOHAIBHOTO TPHUPOAOIONb30BaHUA Ha mojBenomcTBeHHo OCB3

TEPPUTOPHH. WccnenoBanusi mokasajiyd, 4TO BOCCTAHOBJIGHHE HapYyIICHHBIX
3eMellb  MOXET  OCYIIECTBJISITBCS B IPOTUBOIPO3UOHHOM  (CAaHUTAPHO-
TUTHEHUYECKOM), JI€COXO035UCTBEHHOM, CEJIbCKOXO3SIICTBEHHOM,

BOJIOXO3SIMICTBEHHOM, PEKPEALlMOHHOM W CTPOMTEIIbHOM HallpaBlIeHUsAX. bbui
COCTaBJIEH IIEPCIIEKTUBHBIA IUIAH PEKYJIbTHUBALlMM HApPYLICHHBIX 3€MEJIb
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TEPPUTOPHUH,  pa3padaThIBAIINCh  MPOCKTHI  PEKYJIbTUBAIIMA  TEXHOTEHHBIX
00pa30BaHMl Pa3IMYHOTO I'eHEe3nCa.

Ha xocMuyecknx CHUMKaxX XOpOILIO BUACH apeas POCCHIMTHON 30710TOA00BIYN
B Oacc. Bepxuerr KonbiMbl. OTYETIMBO BBIAEISIOTCA MOJHOCTBIO pa3pylIeHHbIC
peunble nonuHbL. OOIEee YHCIO pa3pylIeHHBIX BOJOTOKOB B MaragaHcKkon
obnactu coctaiusieT 470, mporsokeHHOCTH 3700 KM, TUIOAAR HapymeHuid — 1550
kM? [3]. Jlo Hayana IIEPECTPOMKM TOPHOAOOBIBAIOIINE NPEANPHATHI B
00s13aTEIPHOM TOPSAKE BBITIOIHSIIA BOCCTAHOBUTEIBHBIC pa0OTHI HA MAPUTETHBIX
Hayajgax - CKOJbKO CHaJl PEKYJIbTUBUPOBAHHBIX 3E€MEJb 3€MJICTIONb30BATENIO,
CTOJIbKO W TMOJYyYWJ HCHpAIIMBAEMbIX IUIOMIAAEH ISl  OCYILECTBICHUS
NalTbHEUIIIECH MIPOU3BOACTBEHHOU JIeSITeIbHOCTH. CymectBoBain
nuddepeHIUPOBaHHBIM  MOAXO0J K  ONPEIeTeHUIO, KaKue€ TEXHOTCHHBIC
oOpa3oBaHUsS MOXHO OCTaBJIITh II0J] camMo3apacTaHWe, a KakKue TMOoJjIexkaT
o0s3aTeNbHOW ~ OMOJOrMYEeCKON  peKynbTHBauuu. B HacTosmmii  mepuoj
npeanpuatTus — OOJbIIe  4acThbl0 ~ OrPAHUYMBAIOTCS ~ TOPHOTEXHUYECKOU
pEKyJIbTUBALIMEH, MPOBOJAS IUIAHHUPOBKY IOBEPXHOCTH HAPYIIEHHBIX YYacCTKOB
JaHAma(TOB, OCTaBIAS WX IMOJ «CaMO3apacTaHWe», 4YTO Ha OoJblIed YacTu
HapYIIEHHBIX 3eMenb He 3 PexkTuBHO. BrinonHeHHbIC ccIe0BaHus MoKa3anu |1,
2], 4TO TpPOILECC CAaMOBOCCTAHOBJICHUSI IMOYBEHHO-PACTUTEIbHBIX KOMILIEKCOB
MPAKTUYECKU OTCYTCTBYET Ha raJICYHUKOBBIX OTBajaX, HA OTBAJIAX MYCTBIX MOPOJ,
rae oOs3aTeiabHa OMOJOTMYECKUH ATan  PEeKyJIbTUBAIlMM, HO MPAKTUYECKU HE
BbINlOTHsIeMas. [IpupocT TakuM o00pa3oM «pPEKyJIbTUBUPOBAHHBIX» 3€MEIb
nocturaet 10 3-4 ThIC. ra/To.

Hapymiennbix y4acTku 3eMelb, TIJ€ [OYBO-TPYHT XapaKTepu3yeTcs
comepkanremM He meHee 10% mecka, Wia W/WIM TJIMHBI, SBISIOTCS Haubosee
MOAXOSAIIMMH  JJISI YCIEIHOTo (DOPMUPOBAHUSI PACTUTEIBLHOIO MOKPOBA. ITHU
napaMeTpbl U ObLIM BKIIOYEHBI BO BpeMEHHYI0 MHCTPYKIIMIO MO PEKYJIbTUBAIIUU
3eMellb, HAPYIICHHBIX MPHU pa3paboTKe MHOTOJETHEMEP3bIX pocchineit CeBepo-
Boctoka Poccunm [9]. Omnpenenensl onTUMaldbHbIE TapaMeTphl  YKIOHOB
MOBEPXHOCTEH, 3eMJIEBAaHUSI BOCCTAHABIMBAEMBIX TEXHOTCHHBIX OOpa3oBaHUM,
00eCIeYnBaOIINX YCKOPEHUE TMPOIECCOB CTA0MWIM3AllMd TMOBEPXHOCTEH Ha

HapylIEeHHBIX ydacTtkax. [lpu Hanuuuwm COXPaHUBIIUXCA €CTECTBEHHBIX
KOMIIJIEKCOB PACTUTEIHHOCTU B HEMOCPEACTBEHHON ONM30CTH K TEXHOTCHHBIM
TEPPUTOPUSIM  MPOUCXOAUT E€CTECTBEHHBIN HaHOC CEMsIH, COIECUCTBYS

BOCCTAaHOBJICHUIO PACTUTEIBHOTO IOKPOBA M CTAOMJIM3ALMKM IOBEPXHOCTU B
ropas3fo 6osnee KopoTkue cpoku. Crenuduka npupoIHO-KIUMATHIECKUX YCIOBUN
CeBepo-BocToka, 00ycioBiieHHass OOJBIIMM pa3zHOOOpa3ueM HKCTpPEMalbHBIX
NPUPOAHBIX (DAKTOPOB, HE JAET BO3ZMOKHOCTH MPUIIOKEHHUS 31ECh CYIIECTBYIOIIHNX
INPUHIMIIOB OLIEHKH COCTOSIHUS MPUPOJHBIX JaHAMA(PTOB M HUX BO3MOMKHBIX
U3MEHEHUN B pE3yJIbTaTe€ XO3AWCTBEHHOW [EeATEIbHOCTH, pa3paOOTAHHBIX IS
COIIPENETbHBIX PAlOHOB CTpaHbl. BmecTe ¢ TeM  IPOMBILUIEHHOE OCBOEHHUE
paccMaTpuBaeMoOil TEppPUTOpPUU TPeOyeT CYLIECTBEHHOI'O YCKOPEHHUs Hay4dHO-
TEXHUYECKOI0 Iporpecca, pa3pabOTKM M IIUPOKOIO BHEAPEHUS HOBBIX,
HKOJIOTUYECKH O€30IacHBIX TEXHOJIOTMH PEeKyJIbTHBAIMM HApPYIICHHBIX 3€MEb.
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Bmecte ¢ Tem 10 mocienHEro BpeMEHU HE MPOBOJUTCS AKOJOTMYECKas OLICHKA
CUCTEM MPUPOJONOJb30BAHUS, HE HU3yueHa Cyab0a U BPEJHOCTh BEIECTB,
MOMNAaJAI0IINX B MOYBY U MPUPOIHBIE BOJIbI, HE ONpEJETeH YPOBEHb HAKOIUICHUS
TOKCUKAHTOB W HX JICUCTBUTENbHAS OMNACHOCTh I (YHKIIMOHUPOBAHUS
HPKOCUCTEM U 3[0pPOBbsSI UEJOBEKa. IJTO OOYCIOBJIEHO TEM, YTO HPOBEJIECHUE
OTKPBITBIX TOPHBIX PabOT MPUBOAUT K (POPMUPOBAHUIO TEXHOTEHHBIX aHOMAaJIUUN
AJIIEMEHTOB C MaJbIM KJIAPKOM M MOBBIIIEHHONW 5YKOJIOTMYECKOW TOKCUYHOCTHIO. B
npenenax TaKMX MECTHOCTEM M3MEHsieTCsl KJIacC BOJHOM MUTpauuud U
r€OXMMUYECKUE TMapaMeTpbl I[OYB, BIMSIONIME HA YCIOBUA KOHIICHTpPALUU
OOJIBIION TPYIITEI MUKPOJJIEMEHTOB.

OcHOBHBIE HEyJaydl B  MPOBEACHUU  OHOJOTHYECKOW PEKYJIbTHUBAIMH
HapyLIEHHBIX JIAHAMAPTOB SBWIKCH PE3YJbTATOM OTCYTCTBUS JIOCTATOYHOI'O
aCCOPTUMEHTA  CEMSH anpoOUPOBAHHBIX BUJIOB rapaHTUPOBAHHOU
3UMOCTOMKOCTH U UX HAJIAXXEHHOro  mpowus3BoacTBa.  lIpoBeneHHbIE
uccnenoBanuss Ha CeBepo-BocToke Poccun — MO3BOJSIOT  yTBEPKIATh, YTO
VHOPAWOHHBIE BUJBI U COPTA HE FAPAHTUPYIOT YCIEXa IIEPE3NMOBKU PACTCHUU U
X BBDKMBaHUS B JKcTpeMasibHbIX ycnoBusax Kpaitnero Ceepo-BocToka wn3-3a
HU3KOM 00eCre4yeHHOCTH MHMHEpaJbHbIM HUTaHUEM. OTMNbIT PEKyIbTUBALMOHHBIX
pabot Ha mectopoxaeHun KybOaka ocraercs yHukanbHbIM misi CeBepo-Bocroka
Poccumn, korgja  ObUIM BBINOJHEHBI IOJHOMACIITAOHBIE BOCCTAHOBUTENIbHBIE
paboThl ¢ MCMOJIB30BAHUEM aJalTUPOBAHHOTO MOCEBHOro marepuana [2, 10, 11,
12].

[IpoBenieHHBIE  HCCIENOBAHMS M NPOMBILUIEHHBIE  UCIIBITAHUS
CBUJIETENIBCTBYIOT, YTO BBIMOJHEHUE OMOJOTUYECKON PEKYJIbTUBALUU JOJIKHA
O0azupoBaThbcsi HAa  A0OPUIEHHBIX BHUAAX pacTeHuid. B cBs3u ¢ OojbmIM
pazHooOpa3ueM MOYBEHHO-KJIMMATUYECKUX YCJIOBHM WCIIOJIB3YEMBIE  BUJIBI
pacTeHU JIOJDKHBI U3BICKMBATHCS HA TUIOMIAASIX, MAaKCUMAJIbHO MPUOJIMKEHHBIX
K TEpPUTOPUU MPOBEACHUS PEKYIbTHUBALMOHHBIX padoT. [Ipu moabope BHUIOBOrO
COCTaBa pPACTEHUU JUIsI BOCCTAHOBJICHUS HAPYIIEHHBIX 3€MEIb  CIEIyeT
0a3upoBaTbCSl HA 3HAHWU OMOJOTMYECKHX 3aKOHOB, @ BHECEHHUE CEMSH JOJKHO
OCYLIECTBJISITBCS B~ MECTaX, HDKOJOTMYECKHM  AJEKBATHBIX  OCOOEHHOCTSIM
UHTPOAYLHUpPYEMbIX pacTeHud. TpeOyroT  pa3pabOTKM  HAy4yHbIE  OCHOBBI
OMOTEXHOJIOTHH, IIOCKOJIBKY B OCYILIECTBISEMBIX IIPOEKTAX
BOCCTAHOBUTENbHBIX pPAaOOT JTOMUHHUPYET TOPHOTEXHUYECKAs 4acTh
PEKYJIbTUBALMHA, IIPU ITOM JIOIYCKAETCSA, HAIPUMEp, CIUIOLIHAS IUIAHUPOBKA
TEXHOICHHBIX YYacTKOB. B pesynbrare O5TUX HENPOAYMAaHHBIXX JIEUCTBUH
PEKYJIBTUBUPOBAHHBIC YYACTKU HEPEAKO MPEJICTABISIOT COO0M XOPOIIO MPOMBIThIE
OCaJKaMU U TaJILIMU BOJIAMHU KaMEHUCTBIC IUIOIIAAN, HAa KOTOPBIX NECATUIICTUSIMHU
HE pPacCCeIsIIoTCs Jlaxe HEMPUXOTJIUBBIE BUABI-MMUOHEPBI. (OTCYTCTBYIOT
MOJIHOIEHHBIE  TPOEKThl  OMOPEKYJbTUBAIMU, IIOCKOJIBKY  CYILECTBYIOIINE
pa3paboTaHbl TOPHO-TEXHOJIOTMYECKMMHM HWHCTUTYTaMH W OTPaXKalwoT cyryoo
TEXHUYECKUN MOAXO0JA, a OMOJOrMueckas 4acThb, BKIJIIOYAIONIAsl 3KOJOTHYECKHE,
(GUTOLIEHOJIOTUYECKUE U APYTHUE AacHeKThl MPOOJIeMbl, OKa3bIBAIOTCSA Ha 3aJHEM
IUTAHEe WM OTCYTCTBYEeT BooOmie. Pa3paboTka HayudHBIX pPEKOMEHJAIU IO
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OMOPEKYIbTUBAIMM B KPHUOJUTO30HE TpeOyeT yriayOJeHHbIX OHOJIOTHYECKHX
UCCIICIOBAHUI C MpHUBJICYCHUEM OOTAaHHKOB, SKOJOIOB, arpoUTOLEHOIOTOB
U JIPYyTUX CHEIUAINCTOB COOTBETCTBYIOUIETO MPOMHIIA.

Nwmeromuecss Marepuaiibl ITO3BOJISIOT PEKOMEH10BaTh
muddepeHnnanno BUI0OB-peKyIbTUBAHTOB CeBepo-BocToka mo ux 3KONIOruu Ass
WCIIOJIb30BAHUSI HA  Pa3MYHBIX dJEMEHTaxX penbeda: a) I CyXOAO0JIbHBIX
Y4aCTKOB - IBIPEHHUK CUOMPCKUM, BEHHUK MypHypoBbId, BeWHHWK Jlanrcmopda
TPUIIETUHHUK KOJIOCUCTBIN, TOHKOHOT a3UaTCKUM, )KUTHIK TpedeHuaTbiii; 0) mms
Me30(DUIIBHBIX - BOJIOCHELbI U3MEHUYUBBIA M MOYTUBOJIOKHUCTBIA, OBCSHHIIBI,
KOCTpELbl; B) JUIl  yYaCTKOB IIOBBILIEHHOM BJIaroo0ecrneuyeHHOCTH -
apKTOIOJIEBULIBI IIMPOKOJUCTHASE UM TPOCTHUKOBas, OEKMaHUS  BOCTOYHAf,
JMCOXBOCT B3IYyTHIM, JIIOLIEpHA ceprnioBuaHas W T.A. OpraHuzanus IUIAHOBBIX
pabor 1o pPEKyJIbTUBALMK HApPYLIEHHBIX 3€Mellb TpeOyeT pa3BUTHUSA
IIPOMBIIIJICHHOTO CEMEHOBOJCTBA NEPCHEKTUBHBIX BUJIOB PACTCHUM B
JIOCTAaTOYHBIX 00bEMAax MYTEM CO3JaHUs CHELUAIM3UPOBAHHBIX XO3SAUCTB,
MOJ00HBIX cEMEHOBOAUECKOMY coBX03y "CronuHckuil" B SKyTuu.

OKOJIOTUYECKMIT MOHUTOPUHI Ha PETMOHAIBHOM YPOBHE  IIO3BOJISIET
YTBEPKJ1aTh, YTO HECMOTPSI HA 3HAYUTENIbHbIE MACIITA0bl Pa3pylIEHUH U MOTEpPh
Ha MPOTSHKEHHM Bcero J0-JIETHEr0 MEpHoJa OCBOCHHUS TEPPUTOPUM  €IIe
COXpaHWINCh 3HAYUTEIbHBIE MPOCTPAHCTBA MAJOU3MEHEHHBIX JIaHIa(TOB,
npuooOpeTaronux BCE OOJBIIYI0 IIEHHOCTh Kak ATajoHOB mpuponbl [13-15]. B
COBPEMEHHBIX YCIJIOBHUSX IIO-IIPEKHEMY HEIOCTATOYHO  BHHUMAHUA YACISETCS
BOIIPOCaM OXpaHbl IPUPOABI U HUCIIOIB30BAHUIO €€ PEKPEALlMOHHOIO ITOTEHIAAIIA.
OTO XOpOIIO BUJIHO HE TOJIBKO MO CTENEHH Jerpajaluu JaHAmagdToB, HO U IO
HEOONBIION 1o 0co00 oxpaHseMbiX MpupoAaHbix Teppuropuit (OOIIT) Ha
Kpaitnem  CeBepo-Boctoke  Poccuu. Bo3moxHoctn  uMxX  pa3BuTHS,
IIPEIOCTABIsIEMbIE OpraHaM MECTHOIO caMoyIpaBieHus (eaepalbHbIMU U
PErMOHANIBHBIMYU 3aKOHAMH, HEIOCTATOYHO MCHOJIB3YIOTCS. B 3TOM HampasieHHH
IJIaHbl peanu3anuu POCCHUHCKOM 3KOJIOTMYECKOW JOKTPUHBI [DKOJIOrnyecKas
noktpuHa Poccuiickoit @enepanuu. 31.08.2002, Nel1225-p. — www.scrf.gov.ru] He
pa3paboTtanbl. OJJHAKO 3aJ]a4l COBEPILIEHCTBOBAHUS U PA3BUTUS OXPaHbl IPUPOIbI
JIOJDKHBI CTaTh BAYKHOM COCTABJISIIOLIECH YaCThIO PETrMOHANBHOTO pa3BUTHS. ONbIT
JIPYTUX CTpaH M PETMOHOB TOBOPUT, YTO TOJIBKO YE€pe3 PEIICHHUE ITUX MpodiieM
MPOJIETAlOT MyTH Pa3BUTHs OOIIECTBA.
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3KOJOT'MYECKAS MOJIMTUKA TOCYJAPCTBEHHOM KOMIIAHUM
ABTOJOP 10 2030 'OAA: OCOBEHHOCTH PASPABOTKH U
HEPCIIEKTHUBbI PEAJIM3ALIUUA

1O.B. Tpodumenko
MoCKOBCKHIT aBTOMOOMILHO-TOPOKHBIN TOCYJAPCTBEHHBIN TEXHUYECKUN
ynusepcuret (MAJIN), r. Mocksa, Poccus

HpI/IBOI[I/ITCﬂ MGTOI[I/I‘ICCKI/II\/JI IoaxoJd, OCHOBHBIC IIOJIOXKCHHA SKOJOTMYECKON ITOJTUTHKH
I'ockommanuu ((ABTOI[Op)) H IEPBOOUCPCAHBIC MECPOIIPUATHUS 110 €€ pCaIn3allun

bonee 100 cnenuanucroB u3 35 opranuzanuii, Bkiaroyas 11 uacruryroB PAH,
pa3zpaboTamu  DKOJIOTUYECKYI0  MOJUTUKY  ['OCymapcTBEHHOW  KOMIIAHUU
«ABTOomop» Ha mnepuoa a0 2030 roma, KoTOpas HE HMMEET aHaJOroB B
OTEUYECTBEHHOW IIpakTHKE. B €€ OCHOBE 3aJI0KEHBl NPUHUMIIBI OpraHu3aluu
IeAaTenbHOCTH ['ocynapCcTBEHHOM KOMIIAHWM, €€ IOAPSAAHBIX OpraHu3aluid u
KOHIIECCHOHEPOB B 00JacTH OXpaHbl OKpYy)Kawllleld cpelapl, obecnedyeHus
HKOJIOTUYECKOM  0€30IaCHOCTH,  PpalMOHAIBHOIO  MPUPOJIOIOJIB30BAHUS U
HEpProd(PheKTUBHOCTH.

Takas monuTMKa IpearonaracT OpPUEHTAUHUI0 HAa  yAOBJIETBOPEHHUE
TPAHCIIOPTHOTO CIIpOca MyTeM OOecreueHusi JOCTYIMHOCTH 3a CUeT COTrJIacOBaHUs
TEPPUTOPUAIBHOTO U UHPPACTPYKTYPHOrO (TPAHCIOPTHOTO) IJIAHUPOBAHUS IpU
COKpalleHuH paboThl MOTOPU3MPOBAHHOTO TPAHCIOPTA, pacxofa HedTIHOTO
MOTOPHOT'O TOILJIMBA, BEIOPOCOB MAPHUKOBBIX Ia30B. [Ipyu 3TOM BaKHBIM SIBISETCA
CO3/JaHUE€ U MOJJECPKAHUE YCTOWYMBOM cpellbl OOWUTAaHWS B 30HE BIUSHUS
aBTOJOPOr, COXPAHEHHME ECTECTBEHHBIX JKOJIOTMYECKMX CHCTEM M MNPUPOIHBIX
pECYpPCOB  HAa NPUIAOPOKHBIX TEPPUTOPUSX. — «CPEObl COLHAIBHOTO H
DKOJIOTHYECKOTO BOCIPOU3BOJICTBA, WHTEIPUPOBAHHON B pA3JIMYHbIE MECTHBIC
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YCJIOBUS», TO3BOJSIONICH JIOAIM CTPOUTH *KU3Hb, OTBEYAIOIIYI0 HUX 0a30BBIM
NOTPEOHOCTSIM.

Ha ocHoBe [MaHHBIX KOMILJIEKCHOTO OOCIEIOBaHUS TEPPUTOPUM B 30HAX
COOPYKEHHUS aBTOMOOMIBHBIX JOPOT, TPEAYCMOTPEHHBIX MEPCIEKTUBHBIM ILJIAHOM
pa3BUTHS, pa3paboTaHbl PEKOMEHIAIIMN, METOANYECKOE 00ECIIEUeHUE U KOMIUIEKC
HOPMaTUBHO-IIPABOBBIX JIOKYMEHTOB, COCTAaBIISIIOLIMX OCHOBY OKOJIOTMYECKON
nonutuku ['ocygapctBennon kommnanuu 10 2030 ropa.

JIns aHanmu3a 3KOJOTMYECKOTO COCTOSIHUSI OKPYKAKOUIEH MPUPOAHON Cpenbl
HA TEPPUTOPUU PACIOJIOXKEHUS MEPCHEKTUBHOW CETH aBTOMOOMJIBHBIX JOPOT
['ocynapcrBennoi kommanuu (EBponetickas wacts Poccun), pa3paboTku mporuosa
JKOJIOTUYECKOI O pa3BuUTUA 00BEKTOB ['ocymapcTBeHHOM KOMITAaHUU
paccMaTpuUBaJMCh JIBa CIEHAapus MEPCHEKTUBHOIO PAa3BUTHS  CKOPOCTHBIX
aBTOMOOMJIBHBIX JIopor U aBTomaructpaneit Poccuu g0 2030 roga: nHepUUOHHBIN
(ceTh mopor o01Iel NPOTSHKEHHOCThI0 12,7 ThICSY KM) U MHHOBAIIMOHHBIM (18
TBICSAY KM).

Ananuz sxonocuveckozco cocmosinus meppumopuu PO npu pazBuTHUH
JIOPOKHOM CETU MPOBOJAMIICS T10 CIETYIOIIUM HAIPABICHUSIM:

* AIPOKOCMHUYECKHUE U HA3eMHBbIE 00CJIe0BaHUs TPAcC IOPOT C BBISIBJIECHUEM
MOTEHUHUAJIBHO OMACHBIX 30H M YYacTKOB, MECT 3arpsi3HEHUMN, 3aXOPOHECHHHN U
CBaJIOK, 3eMeJIbHBIE U 0CO00 OXpaHsieMble PUPOJIHBIE TEPPUTOPHUU;

* nanamagTHO-reorpadMYECKUil U Te0Ie3MUeCKUil aHAJIU3 TEPPUTOPUH TPACC;

* COBPEMEHHBIE IK30T€HHBIE T€OMOP(HOIOTHIECKHE TTPOIIECCHI;

* paJlvallMOHHbIE U TOKCUYHBIC 3arPSI3HEHUS;

* JIeca U JIECHBIE MTOXKaPhI;

* 3arpsI3HEHUST aTMOCHEPHI;

* TUJIpOJIOTrUYecKasi 6€30MaCHOCTb, OBPaXHas PO3HUsl, CEIIH;

* CEICMO-TEKTOHUYECKOE pallOHUPOBAHHE, AK30JMHAMAYECKAS u
ceificMuueckas 6€30MacHOCTb;

* TEMIIEPATypHBIA PEXKHUM TMOPOJ U paliOHUPOBAHHE TEPPUTOPUH TIO
MEP3JI0THBIM YCIIOBHSIM;

* UI3MEHEHHUE pycCes U MONM, 3arpsi3HEHUE BOAHBIX OOBEKTOB MOBEPXHOCTHBIM
CTOKOM C JIOpOT;

* 00pa3oBaHue TBEPABIX OBITOBBIX U JIPYTUX OTXOAOB B MIPUAOPOKHOM MOJIOCE
U Ha 00BEKTAX MPUIOPOKHOTO CEPBUCA.

YcranoBneno, uro: 35% BcexX IJIAHUPYEMBIX TOpOr OyAeT MPOXOAUTH IO
KPYIHBIM JIECHBIM MaccuBaMm; 24% BcexX IMIAaHUPYEMBIX TOpOr OyneT MpOXOJuTh
[0 TIOYBaM C OTCYTCTBHEM ILJIOJAOPOJHOIrO clios; 22% BCeX IUIAaHUPYEMBIX J1OPOT
OyJeT IPOXOIUTH O TTOYBAM C BHICOKMM PHCKOM aKTHUBH3AIIMU MPOIIECCOB BOIHOM
PO3UM B pe3yJbTaTe€ CTPOUTENbCTBA; 12% BCeX MIAaHUPYEMBIX AOpOr OyJler
MPOXOJUTh IO MOYBAM C BBICOKMM PHUCKOM aKTHUBHM3allMU IPOLECCOB BETPOBOM
APO3UU MOYB B pe3yJibTaTe CTPOUTENbCTBA; 12% BcexX MIaHUPyEeMbIX JOpOT OyneT
MPOXOJUTH O 3EMJISIM C BBICOKUM PUCKOM BO3HUKHOBEHUS MPUJIOPOKHBIX JIECHBIX
noxapoB; 11% Bcex mIaHupyeMbIX JOpor OyneT NpOXOAUTh IO MOYBaM C
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BBICOKUM PHCKOM AaKTHUBH3AIlMH TPOIECCOB BTOPUYHOTO TEPEYBIAKHEHUS U
3a00JIaYMBaHMS TIOYB B PE3YJIbTATE CTPOUTEIILCTBA.

Ha puc. 1 mpuBeaeHbl pe3yibTaThl OLIEHKH CYMMapHOTO €KETOAHOTO YPOBHS
pHUCKa OT HEOJArONMPUATHBIX MPUPOTIHBIX SIBICHUM.

BrisiBnena crnegyromas 3HAYUMOCTh NMPUYMH BO3SHUKHOBEHHSI 3TOTO PHCKA
(%): HaBogHenus u noxaroruieHust (38,4), kapcToBeie mpouecchl (23,8), JecHble
noxkapel B mpuaopokHo mosoce (12), mpocaaxku mouBwsl (11,5), nuBHEBO-
roJiosieAHbIe paspyuienus (8,7), ononsuu (2,9), semnetpsicenus (2,4), cenu (0,2).

B coBOKYNMHOCTH yKa3aHHbIE BUbI PUCKA OT HEOJIArOMPHUSATHBIX MPUPOIHBIX
SIBJICHUN W JIECHBIX TOXAPOB COCTABAT JJIsI MHHOBAIIMOHHOTO CiieHapus Oosee 2,3
MIpa. py0./To.

IIpocno3nvle oyenku sxo102u4ecko2o pazsumus 00vekmos I'ocy1apcTBEHHOM
komnanuu 10 2030 roga mo AByM CLEHApUsSM BKJIIOYAIM OLIEHKY 3arps3HEHUs
BO3/lyXa TOKCHYHBIMA M BPETHBIMH BEIIECTBaMH (TIAPHUKOBBIMH Ta3aMH) TMPHU
CTPOUTENHCTBE M IKCILTyaTaIllMd aBTOMOOMIILHBIX MOpOr [ 'OCKOMITaHWH, TIIOMIATH
aKyCTHMYECKOTO JaucKoM(popTa B JAHEBHOE M HOYHOE BpEMsl, MPOTSKEHHOCTH
IIYMO3AIIMTHBIX COOPYXKEHUI, 00bEeMOB cOpoca 3arps3HSIONIMX BEIIECTB B
BOJHBIE OOBEKTHI, KOJIMYECTBA JIOKAIBHBIX OYHCTHBIX COOPYXECHHH, 00OHEMOB
o0pa3oBaHUsS OTXOJIOB MPU CTPOMUTENICTBE W JKCIUTyaTallid JOpOT, OO0BHEMOB
NOTPeOJICHUSI CTPOUTENBHO-IOPOXKHBIX MATEpUaIOB MU JPYTUX SKOJIOTHYECKU
3HAYMMBIX MMOKA3aTeNeH.

100 - 150

150 - 200
%Sonee 200

ExarepuHbypr

Pucynox 1 - CymmapHbIii ypOBEHb pPUCKa OT HEOJArONMPHUSATHBIX PUPOTHBIX
SBJICHUM 17151 IEPCTIEKTUBHOM JOPOKHOM ceTu ['ockoMIanuu « ABTOZ0p»
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Bcero onenuBanuch 3HaueHus 39 nokasarenei, 5 U3 KOTOPBIX ONpPEAEIAInCh
[0 pe3yibTaTaM MaTEMaTHYECKOTO MOJEIUpoBaHusd, 13 - 1o pe3ynbraram
00paboTKK  OUIMAIBHOW  CTAaTUCTUKH, HHPOpMAUMU, NPUBEACHHOU B
COOTBETCTBYIOIIMX pasjaesiax npoektoB 10 ywacTkoB popor l'ocymapcTBeHHOU
KOMITaHUU U MIOCTPOCHHUSI TPEHIOBBIX MOJEJIEN 110 Pa3HbIM CLUEHAPHUSIM pa3BUTHS, 4
- Ha OCHOBAaHUU OHKCHEPTHBIX OLEHOK, 2 — JIUPEKTUBHO JACHCTBYIOIIMMU
HOPMAaTUBHBIMM JOKYMEHTaMH, 15 - yCTaHOBJIEHBl IUIAHOM MEPONPUITUH IO
peanu3auu JDKOJIOTHYECKOU MOJTUTUKHY.

C wucnonp3oBaHUMEM OJTUX [JAHHBIX, PE3YyJbTATOB aHajlv3a HOPMAaTUBHOMN
MIPaBOBOM M MeTou4YecKor 06a3pl P u 25 crpan mupa 000CHOBaHBI 1S/, 3a/1a4H,
9Tambl, IyTH, PACCUUTAH DIKOJOTO-dKOHOMHUYeckuil »ddexrt, pazpadborana
porpaMma peaan3aluud JKOJIOTUUECKON OJIUTHKHU.

Crparernyeckasi mejb JKOJOTHYECKOW IMOJIUTUKA — CHU3WTh HETaTUBHOE
Bo3jeiicTBue 00bekTOB [ocynapcrBenHoit kommanuu (I'K) Ha oxpyxaroliyro
IPUPOJIHYIO ¥ COLUATBHYIO CPEAY B 30HE UX BO3JCHUCTBUS 0 0€30IaCHOTO YPOBHS
Ha BCEX OJTamax »JKU3HEHHOIO0 1UKIAa 3TUX OOBEKTOB (CTPOUTENHCTBO,
PEKOHCTPYKIIMS, SKCIUTyaTalys U BBIBOJ U3 AKCILTyaTalllu).

JlokanbHble 1ENH: O0ECHEYeHHE YCTOMYMBOTO pa3BUTHS, 3KOJOTHMYECKOU
0e30mMacHOCTH B 30HE  BO3JCHCTBUS  JOPOKHOM  CETH, PalMOHAIBHOTO
MPUPOOTNOIb30BaHUST U 3HEProdPGEeKTUBHOCTH Ha 3Tamax >KU3HEHHOTO IMKJIa
o0vektoB 'K «ABTOHOp», @ Takke MHBECTULHMOHHOHN mpuBiekareabHocT ['K
«ABTOIOpP» KaK SKOJIOTHYECKHU U COLMAIIbHO OTBETCTBEHHON KOMIIaHUMU.

DKOJIOTHYECKAs OJIUTHKA MIPEyCMAaTPUBAET TPU dTala peaiu3aluu.

Oran 1 (2015 rox) - pa3zpaboTka u npuHsaTHe Dxonorudeckoi monutuku ['K
«ABTOZOp», pa3paboTKa U peanus3alys NEePBOOUYEPEAHBIX MEPONPUATHN IO ee
peanu3anuu:

*CO37JaHHE COBPEMEHHOW CHCTEMBl JKOJIOTUYECKUX TpeOOBaHUN K
roCyJapCTBEHHBIM 3aKyIKaM, peajJnu3aliu IPOEKTOB CTPOUTEIBCTBA JOPOT;

*npunsaTue CTO I'K «ABTOomop» «IKOJIOrMYECKHE CTAaHAAPThl U CUCTEMaA
MOHUTOpPUHIA SKOJOTMYECKHX ToKa3zarened Ha oO0bekTax ['ocyaapcTBeHHOU
KOMIAaHUW» U JAPYTUX MEPBOOYEPEIHBIX HOPMATUBHBIX MPABOBBIX JOKYMEHTA
(Bcero 11 1oOKyMeHTOB);

*pedopmupoBanre cucrembl ynpasienus 'K «ABtomop» B  memsix
oOecrieyeHusi  yCTOMYMBOTO  PAa3BUTUSA,  IKOJOTMYECKOW  O€30MacHOCTH,
palMOHANIBHOIO MPHUPOJONOIB30BaHUS U 3HEProdp(HEKTUBHOCTU JAOPOKHOTO
XO03SMCTBA;

*[IPOBEJICHUE  OLICHKM  BO3JICHCTBHUS  aBTOMOOWMJIBHOW  JOpOTH  Ha
OKpPYKaIOILlyI0 Cpely Ha MPEeANpPOCKTHOW CTajuM, BHEAPEHHUE JaHImaTHO-
OPHUEHTUPOBAHHOTO TPOEKTUPOBAHUS;

e arpoOanys 1 3aKperuieHue Mojenei u GopM B3aUMOJEHCTBUS C YaCTHBIMU
MHBECTOpaMH, OIEpaTopaMH pPbIHKA IUIATHBIX JIOPOT M OOBEKTOB JOPOKHOTO
CepBHUCa, IMOJb30BATEISIMUA JOPOI, HHCTUTYTaMH TIPa)XJAaHCKOTO OOLIECTBa,
HKCIIEPTHBIM W HAayYHBIM COOOLIECTBOM, OOILIECTBEHHBIMH 3KOJIOTHYECKUMU
OpraHu3alysMH, OpraHaM{ BIJIACTH BCEX YPOBHEH B BOIpOcax JOPOKHOMU
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SKOJIOTMM Ha JTanaxXx W3bICKAHWM, MPOEKTUPOBAHUSA, CTPOUTEIHCTBA U
IKCIUTyaTalui aBToMoOuIbHBIX 1opor ['K «ABTomop»;

e akTUBM3aNMsA paboTel KomMurera mo o0OIIECTBEHHOMY JKOJOTHUYECKOMY
KOHTPOJIIO CTPOUTEILCTBA U IKCIUTyaTallMd CKOPOCTHBIX aBTOMOOWJIBHBIX JOPOT
Poccun npu I'K «ABTOROPY;

* IPOBEJICHUE PEUTUHTOBAaHUS OOBEKTOB JIOPOKHOTO CEpBUCA Ha y4acTKax
IJATHBIX aBTOMaructpaieid m ckopoctHbix gopor I'K «Asromop» mo CTO 7.1-
2013 «3eneHblid cTaHIAPT.

Oran 2 (2016-2020 rr) - crabunu3aius HEraTUBHOT'O BO3JCHCTBUSI JOPOT,
npyrux o0bekToB 'K «ABTOMIOp» Ha OKpy’Karollyr cpeny Ha ypoBHe 2015 roma
(M0 ynenbHBIM IOKA3aTeNsAM), CHUKEHUE PUCKOB upe3BbluaiiHbix cutyanuii (UC)
MPUPOIHOr0, TEXHOTEHHOTO U COLMAIbHOTO xapakrepa Ha 30% Mo CpaBHEHHIO C
2015 romom 3a cuer BHEAPEHUS CIEAYIOIIMX OCHOBHBIX MEPOIIPUATHIA:

* popMupoOBaHUE  HSKOHOMHUYECKMX  MEXAaHU3MOB,  HAIPABJICHHBIX  Ha
oOecrieueHue HKOJIOTMYECKOM 0€30MacHOCTH, palMOHAIEHOTO
MPUPOJIOTIONB30BaHUS U DHEProdPEeKTUBHOCTH, BKIIOYAsT CTUMYJIUPOBAHUE
NOAPSIAHBIX ~ OpraHu3alliif, OCYIIECTBISIONIMX MPOTPAaMMBbl  SKOJIOTUYECKOU
MOJIEPHU3AIIMU CTPOUTEIIbCTBA;

* BHEJJPEHUE CHUCTEMbI JSKOJOTMYECKOIO MEHEI)KMEHTa, MEHEIKMEHTA
O0e3omacHOCTH,  pecypco- U SHEprodp(EeKTUBHOCTH U COLMAIBLHOMN
OTBETCTBEHHOCTH I'K «ABTOZIODPY, CTUMYJIUPDOBAaHUE  JTOOPOBOJIBHOU
cepTU(PUKALNU, IKOJIOTHIECKOTO U IHEPTreTUUECKOTO ayauTa, crpaxoBanus B ['K
«ABTOZOp» U B OAPSAHBIX OPraHU3ALMIX;

*pazpaboTka HMHPOPMAIMOHHO-TEXHUYECKUX CIPABOYHUKOB U PEECTPOB
HaWIydmmx goctynHeix TexHosmoruit (HJT), ampoOanus u BHeapeHue Ha
oobektax I'K  «ABTomop»  dKojoruueckd  O€30MacCHbBIX, pecypco- H
9HEProd(HEeKTUBHBIX WHHOBAIIMOHHBIX MATEPUAIIOB U TEXHOJOTHH, B TOM YHCIIC
BO300HOBIISIEMBIX UCTOYHUKOB YHEPTUH;

*aHAIM3  YA3BUMOCTH  JJIEMEHTOB  JIOPOKHOM  WMH(PACTPYKTYpHI,
MPEUMYIIECTBEHHOE UCITOIb30BAaHUE B MPOEKTaX CTPOUTEIILCTBA U PEKOHCTPYKIIUU
JIOPOT 3alIUTHBIX HWHXXEHEPHBIX COOPYKEHUMU, MOACPKUBAIOIINX MPUPOIHBIC
MPOLIECCHI PETreHEpalli M CaMOOYMILEHUS KOMIIOHEHTOB MPUPOIHOW CpENBI,
JaHAMA(QTHBIX MOCTOB [IJIs CHIDKEHUA HeratuBHOro sddexra QparmeHTanuu
JaHAma(TOB, MPUPOIHBIX U UCKYCCTBEHHBIX MPErpaja Ha MyTH PaclpoCTpaHEHUs
uryma;

* BHEJJPEHUE CHUCTEM 3KOJIOTUYECKOr0 MOHUTOPUHIA W MPOTHO3UPOBAHUS
Ype3BbIYAWHBIX CHUTYallMl MPUPOAHOTO M TEXHOTEHHOTO XapakTepa, a TakKkKe
MOCJICICTBUIA ~ M3MEHEHUS  KJIMMaTa Ha  aBTOMOOWIBHBIX  JOpOrax ¢
HCHOJIb30BAHUEM I'MC-TexHOM0THH, 00ecreynBaroINX CBOJ JTAHHBIX
MOHUTOPUHTAa U aHajdu3a »HKOJOTHYECKON CHUTyallMd pa3JIMdYHOM CTENeHU
JleTaau3aluy U UCIOJIb30BaHus;

* IPOBEJICHUE DHEPreTUYECKOro 0O0CJICIOBaHUSI U TACIOPTU3AINU OOBEKTOB
'K «ABTOZIOp» B 4aCTH OLIEHKU UX YHEPTeTHUYECKON A3(DPEKTUBHOCTH;
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e BoBjicueHUe Bcero nepcoHana ['K  «ABTomop» B AEATENBHOCTH 11O
YMEHBIIICHUIO HKOJOTHUYECKUX PHUCKOB, YIYUIICHUIO CUCTEM 3KOJOTMYECKOIo
MEHEPKMEHTa, MEHEIP)KMEHTa O€30MaCHOCTH, COLMAJIbHOM OTBETCTBEHHOCTH U
MPOU3BOJICTBEHHBIX MOKa3aTeNeil B 00J1aCTH IOPOKHOM IKOJIOTHH;

* BHEJIpEHUE B NMPaKTUKy nearenbHocT 'K « ABTOg0p» HE3aBUCUMOTO ayauTa
u (GopM OTYETHOCTH B 00JIACTH DKOJIOTMUECKOW O€30MacHOCTU M COIMAIbHOU
OTBETCTBEHHOCTH, MpeaycMOTpeHHbIX «lIpuHIMnaMu OKBaTopay, BBIIIOJIHEHUE
AKOJIOTUUECKUX TpeboBaHuit MexIyHapoJHOM (PUHAHCOBOM KOPIIOPAIIUH.

Oran 3 (2021-2030 rr) - JOCTWXKEHHE IIEJEBBIX  ITOKa3aTeseH,
MpeayCMaTpUBAOIUX O00ECleueHne YCTOWYMBOTO PAa3BHUTHS, OSKOJIOTUYECKOU
0€30MacHOCTH, PAIMOHAIBLHOTO MPUPOJIONOIB30BAHUS U dHEProd(HPEeKTUBHOCTH,
WHBECTUIIMOHHOW TmipuBiekatenbHocTh 'K «ABTOJOp» Ha MHPOBOM YPOBHE.
Cokpanienre HeratTuBHOTO Bo3aercTBUs Jopor 'K «ABTOAOp» HAa OKpyX aroUIyto
cpeay Ha 20-30% mno cpaBHeHuto ¢ ypoBHeM 2015 roaa (Ha KM HpOTSIKEHHOCTHU
JIOpOr), CHIXKEHUE PUCKOB BO3HUKHOBeHUs YC mOPUPOIHOro, TEXHOTEHHOTO U
COIMAIBLHOTO XapakTepa 10 aomnyctumoro (Ha 2030 roa) ypoBHs, B TOM YHUCIIE:

* BHEJ[PEHUE B CHUCTEMY MPHUHATHUS YIPABISIONIMX PEIICHUH METOI0J0TUH
y4eTa CTOUMOCTH SKOCHCTEMHBIX YCIYr C Y4€TOM MEPCHEKTHUBHBIX 3aTpaT Ha
MOJ/ICp/KAHUE YCTOMYHBOTO pa3BUTHS MPUIOPOKHBIX TEPPUTOPHUIA
(PKOHOMHUYECKHX BBITOJI OT COXPAHEHMS] ECTECTBEHHBIX MPUPOJHBIX CHUCTEM,
OPUPOAHBIX JaHAMIA()TOB M MPUPOJHOTO KOMIUIEKCA Ha MPHUIOPOKHBIX
TEPPUTOPHUSIX);

eucnonp3oBanre HJT mo oOecredeHnio HSKOJIOTHYECKOM Oe30HacHOCTH,
pPaAIMOHAIBHOTO MPUPOJIONONB30BaHUST W AHEProddHEKTUBHOCTH HaA dTamax
’KU3HEHHOTO IUKJIa Jopor He MeHee YeM Ha 50% oObekTax 'K « ABTomop»;

* CHIDKEHUE PHUCKOB BO3HUKHOBeHUS YC mOpUPOIHOro, TEXHOTEHHOTO H
colMalIbHOTO Xapakrepa Ha o0bekTax 'K «ABrogop» a0 tpedyemoro Ha 2030 rox
YPOBHS, MUHMMHU3AIUS 3aTpaT Ha JIUKBUAALMIO niocaeactuit YC;

* pacTpoCTpaHEHUE MPHUHITUIIOB 3€JICHOTO Pa3BUTHUS HA JIMHEWHBIE OOBEKTHI
I'K «ABTOI0p», OCYILIECTBICHUE UX PEUTUHTOBAHUSI;

*Boix0J 'K «ABTOAOp» B 4YKMCIO MUPOBBIX JIUJECPOB MO HHBECTUIIMOHHOM
MIPUBJIEKATEIBHOCTH KaK SKOJOTUYECKU U COLUAIBHO OTBETCTBEHHON KOMIIAHUU.

[Inan MeponpusaTUA 10 peanu3auu DKOJIOTUYECKON MOJUTUKUA BKIOYAeT 77
NO3ULUNA, 00bEIEHHBIX B § TPYyMI:

1) HOpMaTUBHO-IPABOBOE PETYIUPOBAHUE;

2) opraHu3alMOHHbIE MEPOTIPUSITHUSL;

3) Npou3BOJACTBEHHO-TEXHUYECKUE U HAYYHO-TEXHUYECKUE MEPOIIPUSTHUS,

4) pruHAHCOBO-IKOHOMUYECKHE MEPOTIPUSITHSI;

5) obecreueHre OTKPHITOCTH M AOCTYNHOCTH WH(GOPMAalUU O COCTOSHUU
OKPYKaIOIIEH Cpellbl U MEPax MO €€ OXPaHE;

6) dopMHpOBaHWE DKOJOTHYECKOW KYJIBTYpPhI, Pa3BUTHE HKOJIOTHYECKOTO
o0pa3oBaHus U BOCIIUTAHUS,
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7) ydactue OU3HEC-COOOIIECTB, HAYUYHBIX U 00pa30BaTENbHBIX OpraHU3aIHil,
OOIIECTBEHHBIX OOBEIMHEHUN U OpraHuM3anuid B pa3paboTke, 00CYXIeHUU
pEelIeHH B 001aCTH OXpaHbl CPEJIbI;

8) pa3BUTHE MEXIYHApPOJHOTO COTPYAHMYECTBA B OOJACTH OXpaHBI
OKPY’KAIOIIEN CPEBI.

OmnpeneneHsl cienyromue KJIFOUEBbIE MEXaHU3Mbl  pealu3alnuu
DKOJIOTUYECKON NIOJIUTUKHU:

- COBEpILEHCTBOBAaHME HOPMATUBHOW IPABOBOM M METOJOJOTMYECKONW 0a3bl
npuponooxpanHon aesrensHocTH 'K «ABTONOP», MHULMATUBBL IO Pa3BUTHUIO
HOPMATUBHBIX IPaBOBBIX AKTOB M METOAMYECKUX JOKYMEHTOB B o001acTu
YCTOMYMBOTO  Pa3BUTHUS, OSKOJIOTMYECKOM  OE30MaCHOCTH,  palMOHAJIbLHOTO
IPUPOIOTIOIB30BAHUS U SHEPTO3(PPEKTUBHOCTH JOPOKHOTO XO3AHCTBA;

- (QopmupoBaHHE JKOHOMHUYECKHX MEXaHM3MOB, HANpaBICHHBIX Ha
oOecrieueHue IKOJIOTMYECKOM 0e30MacHOCTH, palMOHAILHOTO
IPUPOJIOTIONB30BaHUSI U JHEProd(p(EKTUBHOCTH, BKIIOYAS CTUMYJIHMPOBAHUE
NOJAPSAIHBIX ~ OpraHU3allMi, OCYLIECTBISIOIIMX IMPOTPAMMBbI  3KOJOTHMYECKOU
MOJICpHU3AIMM  TMPOU3BOJCTBA IYTEM BHEAPEHUS HAWIYUYIIMX JOCTYIHBIX
TEXHOJIOTUM,  HKCIOJb30BAaHUSA  BO30OHOBJISIEMBIX  TMPUPOJHBIX  PECYpPCOB.
CruMynupoBaHHE NPUBJICUYCHUS HWHBECTULHW JUII YMEHBIICHHUS HETaTHUBHOIO
BO3JICHCTBMSI ~ HA  OKPYXAlOLlyld  Cpeay,  BHEIPEHUS  PEeCcypco- U
HHEpProcOeperaroInx TEXHOIOTUH;

- pedopmupoBanue cuctemsl ympasieHuss ['K «ABrogop» B obmactu
YCTOMYMBOTO  Pa3BUTHUS, OSKOJIOTMUECKOM  O€30MaCHOCTH,  PalMOHAJIbLHOTO
IPUPOIOTIOIB30BAHUS U SHEPro3(PPEKTUBHOCTH, HAIIPABICHHOE HA MAaKCUMaJIbHOE
OpuUBJIeYeHHE  OOLIECTBEHHOCTH, OKCIIEPTOB W  HAy4YHBIX  CIIELUAIKMCTOB,
IpeACcTaBUTENIed Ou3HECa K MPUHATHIO 3KOJIOTMYECKM 3HAYMMBIX PEIICHUM.
OddexTnBHOE  pacmpeneneHHE — MOJMHOMOYMN  MEXIYy  CTPYKTYPHBIMHU
noapasaenenussmMu ['K «ABTonop», ee TOYEpHUMHU U 3aBUCHMBIMHU CTPYKTYpPaMH,
NOJAPSAIHBIMU OpraHu3auusaMu. VMckimtoueHne n30bITOUHBIX U TyOJIUPYIOUIUX JIPYT
Apyra QyHKIHI;

- co3ganue padboueit rpymmbl ['K «ABTOZOp» MO OpraHU3allMOHHOMY U
METOJMYECKOMY COIPOBOXICHUIO BHEAPEHUS MEPONPUATHN M aKTyalu3aluu
DKOJIOTHYECKOM ITOJIUTHKH.

Ba)XHBIM MOMEHTOM SIBJIIETCSI MOHUTOPUHI DKOJIOTMYECKUX IIOKa3aTesield Ha
00BEKTaX U KOHTPOJIb peanu3alii DKoJorndeckoi noautuku. Pazpaboran maker
IIPOTOTUIIA CUCTEMBI MOHMTOPMHIA 3KOJIOTMYECKUX IOKa3aTeleil W OLEHKU
HKOJIOTUYECKOTO COCTOSIHUS CYILIECTBYIOIIUX U MPOEKTHUPYEMbIX aBTOMOOMIIBHBIX
JIOpOT, a TaKXE MAaKeT CHEUAIU3UPOBAHHOW IOJCUCTEMBI JAMCTAHIIMOHHOIO
HKOJIOTHYECKOTO MOHUTOPHHIA PErMOHOB ITpoxoxkaeHus aBroTpacc I'K «ABromop»
«BEI'A-ITPO», co3manHoii Ha  ocHoBe TtexHonorunm  GEOSMIS, wu
YIOBJIETBOPSIOUICH TEXHOIOTUYECKUM TPeOOBAaHUAM K HHPOPMAIIMOHHOM cHUCTEME
MOHUTOPUHTA.

OKoHOMUYECKAs OYEHKA IKOIO2UHEeCKUX U  COYUATbHBIX aghgpexmosg
peanuzanuu  ODKOJIOTMYeCKOW MoauTuku 10 2030 roma oOCyIIECTBISUIACH HPH
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WCIIOJIb30BaHUM METOJOJOTHA 3KOHOMHYECKOTO aHajIu3a «3aTPaThbl-BBITOIBD.
OueHuBanack OOLIECTBEHHAs] BBIFOJA OT CHMIXKEHHMSI CMEPTHOCTH M TpaBMaTH3Ma
moged u kuBoTHbIX B JTII, skoHOMUS BpemeHH, TomiuBa, 3Q(EKT oT pocrta
CTOMMOCTHU 3€M€JIb U MMYUIECTBA, PACHOJIOKEHHOr0 BOJIM3H JOPOT, OT CO3AaHUS
MHOTO(YHKIIMOHAJIBHBIX 30H JOPOKHOI'O CEpBHCA, a TaKXke€ OT KPaTKOCPOUHOIO
MYJIbTUIIMKATOPA HMHBECTULMOHHBIX pAacXodoB. Takxke OLEHMBAICA BpEl,
KOTOPBIM HAHOCAT OKPYXKAIOLIEH Cpele KIUMAaTHUYECKUE U3MEHCHUS, BBI3BAHHBIC
HapHUKOBBIM 3(PeKToM, 3arps3HeHUs] aTMOC(ephl, MOUYBBI, JECOB TOKCHUYHBIMU
BELIECTBAMM, T'MO€Nb JKMBOTHBIX IIPU CTPOUTENBCTBE U HKCIUTyaTal[Md JOpOT,
3arpsi3HEHUE BOJHBIX OOBEKTOB, Bpei OT OOpa30BaHMA M pa3MEILIEHUS OTXOJ0B
IIPU CTPOUTEINILCTBE U IKCIUTYaTALMU AOPOT, a TAKXKE TPAHCIIOPTHOIO IIyMa.

IIpenBaputenbHbIe OLIEHKU ITOKA3aJId, YTO B COBOKYITHOCTH IOJIOKUTEIIBHBIN
COIMAIBHO-DKOHOMHYECKUH 3P (HEKT OT peann3aruu IKOJOTUYECKOW TMOJUTUKU
IIPUMEPHO B 5 pa3 NEpPeKpoeT IPUUYUHAEMBIM BpEA OKPYKAIOLIEH Ccpele Hu
oOnvekTam ["ocymapcTBEHHON KOMIIAaHUH.

DKOJIOTMYECKAsT TOJINTHKA YTBEPXKIAEHA PYKOBOACTBOM ['oCynapcTBeHHOMN
KOMITaHUH, pa3pabotaHo [lonoxeHue, CTPyKTypa M MEPCOHAIBHBIA COCTaB
paboyeil Trpynmnbl MO OPraHU3alMOHHOMY W METOAMYECKOMY COINPOBOXKICHUIO
BHEJIPECHUSI MEPONPHUATHM M aKTyalu3alUud OKOJOTMYECKOM IIOJIMTHKU U
YTBEPKACHUIO pa3pabOTaHHBIX HOPMATHUBHBIX IPABOBBIX U METOJUYECKHUX
JIOKYMEHTOB.

[IpencraBisiercs, 4Tto peanu3auus OKOJIOTMYECKON MOJUTHUKUA O0eCTeuuT
OPUMEHEHHE CaMbIX COBPEMEHHBIX, NPUPOJO- U  pecypcocOeperarumx
TEXHOJIOTMM U MaTepHUaOB NMPHU CTPOUTEIHCTBE M IKCIUTyaTallud aBTOMOOMIIbHBIX
JIOpOr, OXpaHy OKpYXKalolleW Cpelbl, aKTUBU3ALMI0 IIOMCKA WHHOBALMOHHBIX
pelmeHnid, a TAakK)Xe IOBBIIIEHUE WHBECTUIIMOHHOM mnpuBiekareabHoctn ['K
«ABTOZOP» KAK DKOJIOTHYECKHU U COLMAIIBHO OTBETCTBEHHON KOMIIAHUU.
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In multi-component pollution from multiple sources and transport of contaminants in adjacent
environments for the evaluation of integral chemical load need to choose a basis for determining
the threshold of harmful effects, to choose as the object of study are those pollutants that are
actively involved in migration processes and are involved in phase transitions, to choose the
most adequate experimental and computational methods in the determination of environmental
standards.

COBPEMEHHBIE TIOAXOAbI AJIAA OKOJOT'MYECKOI'O
HOPMHNPOBAHHUA B YPBOOKOCHUCTEMAX

IO.A. Tynaxosa!, P.A. Hlaruaynmuna?, C.B. Hosukosa!, B.C. Banues®
'Kazanckuii HaMMOHAIBHBINA MCCIIEN0BATENbCKUI TEXHUYECKUN YHUBEPCUTET
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MUHHCTEPCTBO DKOJIOIUH ¥ IPUPOIHBIX pecypcoB PecniyOiuku Tatapcran,
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SHUHCTHTYT IpOOJIEM DKOJIOTUM M HEAPOIOIL30BaHus AKaIeMHUH HAyK
Pecny6nuku Tatapcran, Poccust

[Ipr MHOTOKOMIIOHEHTHOM 3arpsi3HEHUU OT MHOXECTBEHHBIX UCTOYHUKOB U
MIEPEHOCE 3arpsA3HAIOIIMX BEIIECTB B COMNPENEIbHBIX Cpelax Juisl OLEHKH
MHTErPaJbHOM XMMHUYECKOW Harpy3ku B YypOOIKOCHCTEME HYXKHO BbIOpaTh
OCHOBAaHHME JIJIs OTIPEACIICHUS TTOPOTa BPEIHOTO BO3ACHCTBUS, BHIOPATh B KAUECTBE
O0OBEKTa WCCJECAOBAHMS TE€ 3arps3HSIONIME BEIIEeCTBA, KOTOpPHIE AKTUBHO
BOBJICKAIOTCSI B MPOIIECCHl MHUTPAIlMM M Y4YaCTBYIOT B MEX(a30BbIX NEPEX0aax,
BBIOpaTh HamOoJiee ajieKBaTHBIC HKCIIEPUMEHTAJIbHBIE U PACUYETHBIE METOJbI MpHU
OMpEeIeICHUH KOJIOTHYECKUX HOPMATUBOB [ 1-3].

AHallU3 OTEUECTBEHHOIO0 U 3apyOEXHOro OmbITa MO MpoIEeAype
HOPMHPOBAHUS MTPUOPUTETHBIX 3arPSA3HSIONINX BEIIECTB U CYNEPIKOTOKCUKAHTOB
nokazasn, yro B CIIIA u psge eBpONEMCKUX CTpaH BHEApPEHa CleAyronas
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METOJI0JIOTUSI HOPMHPOBAHUS: TPOU3BOJUTCA IKOJIOTUUECKUH MOHUTOPHUHT
OMPENICJICHHOTO Yy4yacTKa TEPPUTOPUU MO cpedam (BoAa, IMOYBA, BO3JyX) Ha
npeaMeT COAEpKaHus B HEW pas3IMUHbIX XUMHUYECKMX BellecTB. B mporecce
MOHUTOPUHTA  OCYIIECTBIISICTCSI  CKPUHHUHI:  KOHKPETHBIE  KOHIICHTpaIUu
XUMUYECKUX BEIIECTB, OOHAPYKEHHBIE B X0OJI6 MOHUTOPUHTA, CPABHUBAIOTCS JTMOO
C TUTMEHWYECKUMH HOpMaTHUBaMH, JUO0 ¢ (OHOBBIMH 3HaueHUsIMU. B kauectBe
CKPUHUHTOBBIX XMMUYECKUX COCIMHEHUM HCCIIEYIOTCS: MBIIIbSK, O€H3 (a) MUpeH,
CBUHEL, KaJMUH, MOJIUXJIOPUPOBAHHBIE OU(PEHUIIBI, TPUXIOPITCH. TUOKCUHBI. TO
€CTh JJIS TPUOPUTETHBIX 3arpsi3HSIONIMX BEIIECTB HCIOJB3YeTCs ocobas
npoieaypa HopmupoBanus [4-7].

B kauecTBe TakMx TMPUOPUTETHBIX 3arps3HSIONIMX BEIIECTB HAMU ObLIA
BBIOPAHBI METAJLIBI, KOTOPBIE 00JIaal0T:

— YCTOMYUBOCTBIO B CPEIIE;

— CIIOCOOHOCTBIO K aKTUBHOM OMOT€HHOM MUTpaliy;

— Pa3TUYHBIMA UCTOYHUKAMHU MOCTYTICHUS B OKPYKAIOUTYIO CPENY;

— HEBO3MOXHOCTBIO CaMOCTOSITEJIbHOTO BBIBEJICHHS W3 OpraHu3Ma
YeJoBeKa.

[Ipu ananmuze ypOOIKOCUCTEM, XAPAKTEPUBYIOIIMXCS BBICOKUM YPOBHEM
XUMUYECKOTO 3arps3HeHusi, JOOUTHCS MPEACTABUTEIHLHOCTH TMPOObI KpaiiHe
CJIOKHO. DTO CBSI3aHO C AMHAMUYHOCTBIO MCCJIEAYEMbIX KOMIIOHEHTOB, a MIOITOMY
M3MEHYUBOCTBIO COACPKAHUS XUMUUECKUX (OPM CYIIECTBOBAHUS OMPEACIISIEMbIX
3arpsI3HSIONIMX BEIIECTB, YTO OMPEEseT KAa4yeCTBO Pe3yJbTaTOB aHAIM3A.

OauH u3 myTell TOBBIIEHUS KadecTBa MOJYyYaeMbIX JaHHBIX COCTOUT B
000CHOBaHHOM BBIOOpE O00BEKTa aHaliu3a, IOCHEe MPOXOXKACHUS  MPOIECCOB
MUTpALMK, TpaHCHOPMAIMM M JICTIOHUPOBAHUS MPUOPUTETHBIX 3arpsI3HAIOMIMX
BemecTB. K TakuMm MHPOpMATUBHBIM OOBEKTaM MJisi aHAIW3a CJEIYyeT OTHECTH
Oononornyeckue OOBEKTHl. BakHeWmuM OHOTOTHYECKUM OOBEKTOM-MapKEpOM
COCTOSIHUS ypPOOIKOCUCTEMBI, W, B TO IKE BpPEMs, OCHOBHOH MHIIICHBIO
AHTPOIIOTEHHBIX  BO3JCHUCTBUM,  SIBISETCA  YEJOBEK. UccnenoBanue
AKKyMYJIMPYIOIIMX Cpell OpraHu3Ma 4YeJoBeKa IO03BOJIIET HHUBEIUPOBATH
OMOJIOTMYECKHE  MPOIECChl, OOYCIIOBIMBAIOIINE  IEPEMEHHOCTh  COCTaBa
ouosornueckux cpen. IlosTomy pazpaboTka SKOJOTMYECKUX HOPMATHUBOB C
MCIIOJIb30BaHUEM JAHHBIX O COJICP>KaHUM MPUOPUTETHBIX 3arpsI3HSIONINX BEIIECTB
B aKKyMYJHPYIOIIMX CpeJaX, KakK peakiuid opraHu3ma 4YejoBeKa Ha
aHTPOIIOTEHHOE BO3/ICHCTBUE, CUTHAIM3UPYET O O€30MaCHOCTU CPelibl OOUTaHUS B
ypOO3IKOCUCTEME B IEJIOM.

st ypO03KOCUCTEM HauOoJee MIOKAa3aTeJIbHO UCCJIeIOBAHKE
AKKYMYJUPYIOIIUX CPeJ IETCKOr0 OPraHu3Ma, MOCKOJIbKY MPHU 3TOM OTCYTCTBYET
BIIUSIHAE TIPOM3BOJICTBEHHBIX (DAKTOPOB, BPEIHBIX MPHUBBIUEK U CYIIECTBYET
BO3MOXKHOCTh ~ yd€Ta TEPPUTOPUATBHO Iu(PEepeHIIMPOBAHHOTO BO3ACHCTBUSA
KOMITOHEHTOB ypOoskocucteMbl. CojepaHue METAIJIOB B BOJIOCAX MOXET OBITh
MCIIOJB30BAaHO MCCJEAOBATENSIMA KaK MOCIEIHUN AHAIMUTHUYECKUM «Cpe3» MpHU
pa3pabOTKe KOJIOTHYECKUX HOPMATUBOB ISl KOHKPETHBIX TEPPUTOPHUIA.

150



[Tockonbky B HCCleOBaHUMM Obla MOCTABJIEHA JOCTAaTOYHO CIIOKHAs
aHaJUTUYECKasl 3ajjaya - MHOXKECTBEHHBIE B PETPOCIIEKTUBE JIET OMNpEAcICHUs
COJICp’KaHMsI METAJJIOB B KOMIIOHEHTaX ypOO’KOCHCTEM U BOJIOCAX JIETEH Kak
01000BbEKTaX, TO O0JIBIIOE 3HAYEHNE UMEET BEIOOP METO/1a ONpPEIEICHUS.

Hamu Obul TpoBefieH aHAIM3 MNPEUMYIIECTB W HEJOCTATKOB METOJIOB
aHaJIu3a, WCIOJB3YIOUIUXCSA ISl ONPENEIEHUs COAEpKaHUs METAJIoB. MeToabl
MJIa3MEHHOM MacC-CIEKTPOMETPUM, HEWTPOHHO-aKTUBAIIMOHHOTO aHaiu3a OblId
OTKJIOHEHBI BBHJY BBICOKOM CTOMMOCTH ONPENEIECHHUS U €ro JJIUTEIbHOCTH.
Mertoapl TUIA3MEHHOM aTOMHO-3MHCCUOHHOM CHEKTPOMETPUM UM PEHTIEHO-
(bIyopeceHTHOM CIEeKTPOMETPUU OTKJIOHEHBI BBUAY HH3KOW CEIEKTUBHOCTU B
OTHOLIEHUH METAUIOB. MeToapl HWHBEPCUOHHOM  aMIIEPOMETPUU, HWOHHOU
xpomarorpaduu,  CneKTpohOTOMETPUHU OTKJIOHEHbl ~ BBUJAY  IOJHOM
MUHEpaIH3alid TPOObI, OOJBIION  BEPOSTHOCTH  BHECCHHS 3arps3HEHUH,
00JBIIMX 00HEMOB 00PA3IIOB M BPEMEHHBIX 3aTpart.

Jliist onipeiesieHnst CoAiep>KaHus METAJIIOB ObLT BBIOpaH METO]T aTOMHO-
a0COpOLIMOHHOM CIIEKTPOMETPHUH, KaK OJIUH U3 HauboJiee CEJICKTUBHBIX,
BOCIIPOU3BOJAMMBIX U OTHOCUTEIBLHO HEJIOPOTUX METOI0B, MO3BOJISIONMINMN OBICTPO,
C BBICOKOM TOYHOCTHIO MPOBOJAUTH OMPEICIICHUE COJIEPKAHUSI METAIIOB BO BCEX
BBIOPAHHBIX 0OBEKTAX MCCIICOBAHUSI.

Jis  pa3paboTku  Mojenied, OTpa)karoluX 3aBUCHUMOCTb COJEp KaHue
METaVIOB B KOMIIOHEHTaX  ypOOIKOCHCTEM-COJEpKaHUE  METalIoOB B
AKKyMYJIMPYIOIIMX Cpelax, HaMU HCIOJb30BAJIUCh METOJbI C HMCKYCCTBEHHBIM
WHTEIIJIEKTOM.

Mogenu, mOIy4YeHHbIE C MCIOJb30BAHUEM HEHUPOCETEBBIX TEXHOJIOIUU,
CIIOCOOHBI AJaNTHUPOBATHCS B JUHAMUYHO WU3MEHSIIOIIUXCS YCIOBUSIX, YUYUTHIBAThH
KaK arpuoOpHYI0, TaK U aloCTePUOPHYI0 HHPOPMAIHIO 00 HcciaeayeMoM 00BEKTe,
UCIIOJB30BaTh HE TOJIBKO KJIACCUYECKUH MaTeMaTH4YeCKHil amnmapaTr, HO U
BO3MOYKHOCTH COBpPeMEHHBIX DBM mo MoaenupoBaHUIO PabOThI YEIOBEYECKOTO
Mo3ra. B pesynbpTaTe HelpoceTeBble MOJEIM HMEIOT HAMHOTO 00Jiee BBICOKYIO
TOYHOCTh M aJICKBaTHOCTb, YEM pacueTHble MeTOJbl. Kpome Toro, pe3ynbTaThl,
MoJIydyaeMble MO JaHHBIM MOJIEJNISIM, 3HAYUTEIbHO JIerdye WHTEPIPETUPYIOTCS NS
MOATOTOBKH YIPABJISAIOMINX BO3ACHCTBUIA.

Hcnonb3oBaHne MHHOBAIIMOHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHM SIBISETCS
pa3BUTHEM TMIPEXKJE BCEro TaKOM 00JacTU HAyYHOTO 3HAHUS KaK XEMOMETpPHKA,
KOTOpasi 3apoJIUjiach Kak OTpacilb aHAIMTHYECKOW XUMHHM W HEPa3pbIBHO C HEW
cBsA3aHa. Takas akTyajbHas JKOAHAJIMTHUYECKas 3ajaya Kak OllEHKa IepeHoca u
pacrpeneneHuss MPUOPUTETHBIX 3arpsi3HSIONIUX BEIIECTB B KOHTAKTHPYIOIIMX
COTIPEICTHbHBIX KOMIIOHEHTaX ypPOOIKOCHUCTEM OT aHTPOMOTEHHOTO MCTOYHHUKA JI0
MOCTYIUICHUSI B  JKMBOM  OpraHW3M  HECKOJIbKMMHU  IYTSAMHU  SBJISIETCS
MexxaucuuruinHapHoit. 1 e€ s exTuBHOE pellieHre BO3MOXKHO C UCIIOIb30BaHUEM
TOJIbKO MHHOBAIIMOHHBIX METOJIOB MAaTEMaTUYE€CKOTO MOJECIUPOBAHUSI.

Takum 00pa3zoM, s peanu3allid MPEACTaBICHHBIX paHee METOJAMYECKUX
OCHOB pa3pabOTKU CHUCTEMBI KOJIOTHYECKOTO HOPMUPOBAHMUSI, HAMH TpeJIjIaraeTcs
METOJIOJIOTHSI DKOJOTUYECKOTO HOPMHUPOBAHUS, BKIIOYAIOMIAs MOJXOJbI IO
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ONPENEIICHUI0 TEKYIIUX, MEPCHEKTUBHBIX, KOMIUIEKCHBIX M CONPENEIBbHBIX
HOPMAaTHBOB.

Metononorus anpoOdupoBaiach Uil IByX TUIOB ypOo3kocucteM - rr. Kazanb
n HuxHEkamMCK, XapaKTEpPU3YIOIIMXCS  Pa3JIMYHBIMA BUJIAMHU aHTPOIOTE€HHOU
Harpy3ku. B kauecTBe KOMIIOHEHTOB YpPOOIKOCHCTEM, BHYTPH KOTOPBIX
MPOUCXOJUT PACTPEIEICHUE METaUIOB PACCMOTPEHBl aTMOCGHEpHBI BO3IYyX,
CHEXHBI W TMOYBEHHBIM NOKPOBBI, IHUThEBas BOJAA, AKKyMYJHPYIOIIHE CPEIbl
nerckoro opranuzma. ChopMupoBaH OaHK JIAHHBIX 1O KOHIEHTpAIUsM METaIOB
[0 BCEM UCCIEAYEMbIM KOMIIOHEHTAM B JIECATUJIETHEW pETPOCHEKTUBE C
MPOCTPAHCTBEHHO-BpeMeHHOW nuddepennuamnueii. Pe3ynbTaTtoB NpoBEAESHHBIX
u3MepeHuii o0paboTaHbl KJIACCHUYECKUMU W WHHOBAIMOHHBIMH PAaCUYETHBHIMU
METOJAMHU.

B paMkax xeMOMeTpHM4ecKoro moaxoja, BbIOpaHbl HauOojiee aaeKBAaTHBIC
(GyHKIMM ~ anOopoOKCUMAaluu  KOHILIEHTPALlMOHHBIX  3aBHCHMOCTEH  MEXIY
COZIEp’KaHMEM METAIJIOB BO BHYTPEHHEHN CPEAE OpraHrM3Ma OT UX COAEP/KaHMS BO
BHEIIHEN cpene. [lomydeHbl curMonaanbHble 3aBUCUMOCTH, KOTOPBIE MO3BOJIAIIN
YCTAaHOBUTh TMOPOI  COJEPKaHUs, BBIIIE KOTOPOTrO HaOMIOAAeTCsl Pe3Koe
CKaukooOpa3Hoe (B HECKOJBKO pa3) HaKOIJIEHHE MeTajljla B BoJjiocax nerei. Kak
MPUKIIAIHOM aCIeKT, IPOBEACHHBIC HCCIEIOBAaHMS TO3BOJUJIM PAcCYUTaTh
3HAYEHUS HOPMATHUBOB KaueCTBa OTAEIbHBIX METAJJIOB BO BCEX HCCIEAYEMBIX
KOMITIOHEHTaxX ypOoskocucTemsbl. llpennmaraembie HOpMAaTHUBBI SBISIIOTCS OoJiee
KECTKUMH, yeM nercrryromme 11/K.

st ydera COBMECTHOIO IIOCTYIUIEHMS IIPUOPUTETHBIX 3arpsA3HAIOIINAX
BEIIECTB B OPraHU3M YEJIOBEKA Pa3JIMYHBIMU IyTSAMHU U3 Pa3JIUYHBIX UCTOYHUKOB
pa3paboTaHbl KOMIUJIEKCHBIE HOPMATHBBI JUISI PAacCMAaTPUBAEMBIX KOMIIOHEHTOB
ypOO3KOCHCTEM — BO3AYIIHOM W BoaHON cpen. llocTpoeHbl MHOrOMepHbIE
PErPECCHOHHBIE MOJEIM COBMECTHOTO MOCTYIUIEHMS METAUIOB B OPraHU3M C
BJIBIXa€MbIM BO3YXOM M TOTPEOJIIEMO MUTHEBOM BOAOHM MO3BOJIMIO PACCUUTATH
KOMILJIEKCHBIE HOPMATHBBI Ka4eCTBA JIJIs1 METAJIIOB.

C wucnons3oBaHueM Teopembl baileca mpennokeHa cxema —pacyera
HOPMAaTHBOB Ka4yeCTBA HA NEPCIEKTUBY, KOTOPasi IMO3BOJIUT YIIPABIISATh KAYECTBOM
OOBEKTOB  OKpyXKaloleld cpeabl TMpd H3MEHEHUH BHJIOB M MacluTaboB
AHTPONOT€HHOW HArpy3KH.

JI1st yuera mpoleccoB NepeHoca MPUOPUTETHBIX 3arps3HSAIOIIMX BEUIECTB U3
KOHTaKTUPYIOLUIMX KOMIIOHEHTOB YPOO3IKOCHCTEM, MPEIJIOKEH CHOCOO OLEHKU
JOIIyCTUMOI'O ITOCTYIUICHUS 3arpsA3HAIOIIMX BEIIECTB U3 COIPEACIBbHBIX Cpel U
Oy¢epHoii emkxoctu cpefpl. [locTpoeHnemM HelpoceTeBOro Kackajaa MpOU3BENEeH
y4eT MUIPALMU METAUIOB B KOHTAKTUPYIOLIMX COIPEIEIbHBIX CPEax: CHEKHOM,
IIOYBEHHOM UM  PACTUTEIBHOM IIOKPOBaX, YTO IIO3BOJIJIO  NPEMJIOKUTH
CONPENEIIbHBIE HOPMATHUBBI KAYECTBA.

Jis  ycnmoBHMl ~ MHOTOKOMIIOHEHTHBIX  BBIOPOCOB, TMOCTYMAMOMIUX W3
MHO>KECTBEHHBIX HMCTOYHUKOB 3arpsi3HEHHS] Ha TEPPUTOPUU YPOOIKOCHCTEMBI,
npeajaraeTcsi Ccrnoco0 TMOJYYEHUsl pacyEeTHbIX KOHUEHTpaluid mpuMmeced ¢
HEMPOCETEBOW  ajanTalMed Ui  TOBBIIMIEHWS TOYHOCTHM  pacdera, 4YTo
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OCYIIIECTBICHO Ha OCHOBAHWU OOYYEHHSI CIPOCKTUPOBAHHBIX HEMPOHHBIX CETEeH Ha
OOJBIIOM MAacCCUBE SKCICPUMEHTANBHBIX JaHHbIX. Ha OCHOBaHMHM pacueTHBIX
KOHIICHTpAIMi TMOMy4eHbl Tekyiue. [lepcrekTuBHBIE HOpMATHBBI KayecTBa, a
Tak)Ke€ HOPMATHUBBI BO3JCHCTBUS 7151 YPOOIKOCHCTEMBI BTOPOT'O TUTIA

Takum o00pazom, aBTOpamMu OOOCHOBAH aJrOPUTM CO3/AaHHUS KOMILIEKCA
B3aUMOYBSI3aHHBIX ~ PETMOHAJIBHBIX  DKOJOTMYECKUX  HOPMATHUBOB  KadecTBa
(TEeKyIMX, TMEPCIEKTHUBHBIX, KOMIUIEKCHBIX W CONpPEAETbHBIX) U yIpaBICHUS
IKOJIOTMYECKON 0e30MacHOCThIO TEPPUTOPUH, a TaKKe HOPMATHBOB BO3ACHUCTBHSA
(myTeM KBOTHPOBaHMS BHIOPOCOB), JIOKa3aHa BO3MOXKHOCTBIO, HCIOJIb30BAHUS
pa3paOOTaHHBIX METOJUK MOJIY4YEHHs] HOPMAaTUBOB Ha TEPPUTOPUU JIPYTUX
yp6o3kocuctemM. Pe3ynbrarhl BHEAPEHbI U HUCIOJB3YIOTCA B IMPaKTUYECKOU
NesTeIbHOCTY MUHHCTEPCTBA 3KOJOTMM U MNPUPOIHBIX pecypcoB PecryOmuku
Tarapctan nns  mnoBbimieHUs 3(PGEKTUBHOCTH W pabOT MO OICHKE U
pEryJIupoBaHMIO aHTPOIIOI€HHOT'0 BO3JIEMCTBUS Ha OKPYKAIOILYIO CPENy.
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B cratee mnpuBeneHBl pe3yNbTaThl aHANW3a JWHAMHUKH CEeTeTalbHOW (QIopsl 3aypanbs
Pecniybnmuku bamkoprocran 3a 30 mer (1980-2010 rr.). IlokazaHo, 4to 3a mepuon
sKoHOMHUYEeCKHUX pedopm 1990-x TrT. BCIEACTBHE CHIDKEHUS YPOBHS AarpOTEXHUKH BO
(IIOPUCTHUECKOM COCTAaBE CETeTabHBIX COOOIIECTBAX YBEIMUYMIIACh JOJS ano(UTOB U3 yucia
pPYZlepalIbHBIX, JIyTOBBIX U CTEIIHBIX BUJOB.

Knwuegwvie cnosa: anodputsl, nuHamuka ¢uopsl, Pecnybnmuka bamkoprocraH, cererajibHas
¢iopa, ceretanbHbIe cOOOIIECTBA, (PUTOCOIMOIIOTHUECKHUH CIIEKTpP, SKOHOMHUYECKHE PEOPMBL.

AHanmu3 2BONIOLNMM CETeTAIbHOW (iopbl eBpomeicko uactu Poccuum ¢
MOMEHTAa BO3HUKHOBEHHMS 3emiiefienus (mpuMepHo | ThIc. JeT Hazaa) U 10
HACTOSIIETO BPEMEHU II0Ka3aj, YTO COCTaB OCHOBHBIX 3aCOpUTENECH MoJen
COXpaHSIETCS JOCTATOYHO CTAOWUIBHBIM, XOTS TpPYINa BTOPOCTEIICHHBIX BUIOB
MOXET HM3MEHSThCS B 3aBUCUMOCTH OT CHUCTEMbI BO3JEIBbIBAHUS KYJIbTYPHBIX
pactenuit [1,2]. Tak, B 1950-1960-¢ rr. B LlentpanbHoit EBpomne BcienctBue
YCUJIEHUS XUMHUYECKOrO0 KOHTPOJISI CereTaibHOM (hjopbl W3 HEE BBINAIA MHOTHE
BUJIbl JIBYJIOJIBHBIX PACTEHUM. DKOJOTH CUYHUTAIOT 3TOT MPOLIECC OMACHBIM JIJIsi
COXpaHEHUs cereTanbHOU (JIOPHI KaK COCTaBIsAtoNIel OnopazHooopasus. [loatomy
OBLIO MPENJIOKEHO OPraHU30BBIBATH «3AMOBEAHUKW» ISl CETeTAIbHBIX COPHBIX
pacTeHU — KOJIOTHYECKUE (PEepMbl ¢ TPAAUIIMOHHON CUCTEMOM 3emiienenus 0e3
HCIIOJIb30BaHUs repouIuaoB [3].

Opnako mnpu ociabIieHUd CHUCTEMbl KOHTPOJIS MOMYJIALMA CereTaibHbIX
COPHBIX BHJIOB, KOTOpoe mmeno mecto B Poccuu B mepuopa pedopm 1990-x rr.
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(3aMeHa OTBaJbHOW 00pabOTKM  OE30TBAIBHOW, HapyLIEHUWE CEBOOOOPOTOB,
CHUXKEHHME 103 TIepOMLMIIOB), Hauaicsi oOpaTHblii mpoiecc. [Ipousonuio
MOTOJHEHUE CereTaNbHOW (UIophl anouraMu — BBIXOJALAMHU W3 PYJEpalbHOM,
JyTOBOM, CTENMHOW W JAPYTUX THUIIOB pPAacTUTENbHOCTH [4,5]. AHaJIOTUYHBIE
U3MEHEHUS cereTalibHOM (pyiopbl oTMeueHbl U B YKpauHe [6]. DToT nmpouecc ObL1
OXapakTepU30BaH TPU CPaBHUTEIBHOM aHAJIU3€ pPE3yJIbTaTOB  U3Y4YCHUS
CereTalibHOM  pacTUTeNbHOCTH  3aypanbsi  PecnyOnuku — bamkoprocraH,
BeinmotHeHHOro B 1980-2000-¢ rr. [7,8]. Bbbpuio BBIABICHO JBE OCHOBHBIX
3aKOHOMEPHOCTH HW3MEHEHHUSl COCTaBa CereTajibHOW (QUIOphl NpU ociabieHuu
KOHTPOJIS:

1) «dBpuTONM3aALUS» — PaACHIMPEHUE aMIUIUTYIbl  pPaCHpeaeIICHUS
CereTallbHbIX  BUJOB 1O  3aado-KIuMaTH4YeckoMy (ceBep — IOr) ©
arpoleHOTUYECKOMY (MPONALIHbIE — IPOBBIE — O3UMbIE) TPAJUEHTaM. JTO IIPUBEIIO
K CHIDKCHHIO (DIOPUCTHUECKHX pa3IWYUi CereTajbHBbIX COOOIIECTB pPa3HBIX
IPUPOAHBIX 30H M Pa3HbIX CTaJUi CEBOOOOPOTOB M KaK CIEJICTBHE — K OOIIEMY
MOBBIIICHUIO BUOBOTO OOraTcTBa CereTajgbHbIX COOOLIECTB;

2) ano¢uTU3alMs — BHEAPEHUE B COCTAB CEreTalbHBIX COOOIIECTB BBIXO/EB
U3 PYAEPAIBHOM, JIYyTOBOU U CTEIIHON PACTUTEIILHOCTH.

ABTOpBl  MOCTaBUJM  3aJadyy MPOAODKUTH 3TH  HMCCIEIOBaHUSA U
MIPOAHATM3UPOBATH U3MEHEHUS CereTabHON (PIIOpHI 3a OoJiee IIUTENbHBINA EPUOT
— 30 met (1980 — 2010-2012), ynenuB ocob0e BHUMaHHUE TIPOIIECCY anopuTH3AIUH.

MPUPOJIHBIE YCJOBUS PAMOHA UCCJIEJOBAHUS

3aypanbe B mpenenax PecmyOnumku bamkoproctaH mpencraBiser coOoi
JIOCTAaTOYHO MPOTsKEHHYI0 (380 KM), OpPHEHTHPOBAHHYIO C CEBEPA HA IOT, Y3KYIO
MOJIOCY YPalbCKOTo MEHeIIeHa. TeppuTOpus JENIUTCA Ha TPU T€000TaHMYECKHX
paiiona — YyanuHckuil pecoctenHoi, Cubdailckuil cTenHoi U AKbIPCKUN CTETHOM,
COOTBETCTBYIOIIME CEBEPHOM, LIEHTPAIbHOM M IOKHOM 4YacTsAM rpaaueHTta [9].
CpenHeronoBoe KOJUYECTBO OCAIKOB C ce€Bepa Ha ror MeHsiercs oT 442 no 308 Mm,
cpenHerogoBas Temmeparypa Boszayxa — oT 0,9 mo 1,8°, ruaporepmuueckuii
kodpumment or 1,5 go 0,8. TlouBbl MEHSAIOTCS OT TEMHO-CEpPBIX JIECHBIX 0
OOBIKHOBEHHBIX U F0)KHBIX YEPHO3EMOB.

MATEPHAJIBI U METO/IbI

Jlns uccnenoBaHus OBUIO HMCIIOB30BAaHO JBa MacCHBa I'€0OOTaHHMYECKUX
JIAaHHBIX TI0 CEeTeTAILHON PAacCTUTEILHOCTH: 196 omucaHuii, BHIOJIHEHHBIX B 1982
rony [10] u 394 onucanwus, BeinmonaHeHnuble [.P. XacanoBoit B 2010-2012 rr.
['eo0oTaHnueckue OMUCAHUS MPOBOAWINCH II0 CTAHJIAPTHOM METOJMKE Ha
mnomankax 100 M? B HoceBax APOBBIX, O3UMBIX M IIPOIAIIHBIX KYJIbTYP.

155



PE3YJIBTATBI U UX OBCYKJIEHUMNE

3a mocnemuue 30 JeT BUIOBOE OOrarcTBO CEreTaAJLHBIX COOOIIECTB
YBEJIMYMIIOCh BO BCEX MPUPOJHBIX 30HAX 3aypaibsi Pb M BO Bcex BbICEBAaEMBIX
KyJbTypax (Tabs.1). Haubomnee cyniecTBeHHOE U3MEHEHHUE MTPOU30IIO0 B B JIECHOM
U JIECOCTENHOM 30HaX. B cTemHoli 30HE yBeIM4eHHE BUAOBOro OorarcTBa ObLIO
HE3HAUUTEIbHBIM. Brpouem, U B «CTapTOBOM» COCTOSIHUM YHUCJIO BHUIOB B
CereTalibHbIX COOOIIECTBaX CTEMHOM 30HBI ObLIO MEHbINIE, YeM B JIECOCTEITHON U
CTEIHOM 30Hax. DTO CBSA3aHO C ME30(UIBHBIM XapaKTepOM OOJIBIIMHCTBA COPHBIX
BUJIOB U UX HECITIOCOOHOCTBIO MEPEKUBATH CTPECC ASPUIIUTA YBIAKHEHUS.

Bunel pasgeneHsl Ha  TpU  TPYIIBI:  COXPAaHMBIIKME, CHHU3UBIIUE U
YBEIUYMBAIOIIME ITOCTOSIHCTBO. BHYTpH 3TUX IpyII BbIAEIEHbBI NOATPYIIIBI BUIOB
«CKBO3HOI'0» PACHpPOCTPAHEHMS], MOBBIIIAIOIIUX M MOHMKAIOIIUX MOCTOSHCTBO B
CEBEPHOM M I0KHOM YacTsX TpaJueHTa. BBUIY TMMHUTUPOBAHHOTO 00BbEMa CTAThU
yKazaHa JHIIb YacTh HauOoyieeé THINUYHBIX (C BBICOKHM IOCTOSIHCTBOM)
CereTanbHbIX BUIOB Kiacca Stellarietea mediae'. AnodurHbie BUIBI IPHUBEIEHEI
Bce. Jlanee mo TEKCTy B KPYIJIbIX CKOOKAX yKa3aHbl HOMEpa BUJOB B COOTBETCTBUU
c Tab. 2.

Buabl, moCTOSIHCTBO KOTOPBHIX He M3MEHMJI0Ch. B coctaBe rpynmsl ecTb
BU/IbI CKBO3HOTO pacrpocTtpanenus (1), TAroTeronme K CeBEpHON YaCTu IpaueHTa
(2) 1 K ero roxHOM yactH (3, 4). 910 HanboJIee «3JIOCTHBIC» MHOTOJICTHUE COPHBIC
pacTeHus, aJanTUPOBAHHBIE K YCIIOBHUAM arpOTEXHHUKH, TUIIMYHBIE I Kiacca
Stellarietea mediae.

Buabl, NMOCTOAHCTBO KOTOPBIX CHHM3MJI0CHh. (Cpenu HHUX €CThb  BUIBIL,
TATOTEIOIINE K CEBEPHOU yacTu rpaaueHTa (5-9), u k ero roxHoil yactu (10-12).
Bce st Buasl — Me3o¢uiabHBIE OJHONETHUKH W3 Kiacca Stellarietea mediae.
CHMKEHHE UX MOCTOSHCTBA, O-BUAMMOMY, CBSA3aHO C YCHJICHHEM 3aCyLIJIMBOCTH
KJIMMara, KoTopoe Habmonaerca B nociennue 30 ner.

Buabl, TMOCTOSIHCTBO  KOTOPBIX MOBBICWIOCh. OJTO  JOCTaTOYHO
MHOTOYMCIICHHAs rpyImmna. B ee cocraBe mpeo0siaaloT OJTHOJIETHHE CEreTallbHbIe
BUJIbI, PABHOMEPHO pacmpeneiieHHble 1o Bcemy rpagueHty (13 u 14),
TATOTEIONINE K CeBEpHOM dacTu rpagueHTta (15—18) u k ero roxHON vactu (25—
27). DTu BuUABl YCTOMYMBBI K JACQUIMTY BIark, 4YTO TMO3BOJUIO UM
«BOCTIOJIB30BATHCS) CHUKEHUEM YPOBHSI arpOTEXHUKH, YTOOBI MOBBICUTH CBOE
noctostHCTBO. Kpome Toro, B 3TOH rpyIine ecTb BUABI-aO(UTHI: pyJepabl U3
knacca Artemisietea vulgaris (19-21, 28) u Bunbl 1yroBeix nactounr (22-24, 29),
MOBBILIEHHUE [TOCTOSIHCTBA KOTOPBIX CBSI3aHO C YIJIOTHEHUEM IOYBBI.

Buabl, koTopbie NMOABMJIMCH BIepBble. B 3TOW rpyImme IpeacTaBieHbI
TOJIBKO ano(uUThl: TUIIMYHBIE ABYJIETHHE U MHOrojetHue pyzaepaisl (30-37, 41,
42), nyroBble Buabl kinacca Molinio-Arrhenatheretea (38, 39, 43) u Buabl
coobmecTB JyroBeix mactomm (40, 44). HecmoTps Ha TO, YTO TOCTOSTHCTBO
ano(UTOB HEBEIUKO, UX HAOOp XOpOLIO OTpa)xaeT mpouecc anoduTuzanuu
CereTalibHbIX COOOIIECTB, KOTOPBIA MOXHO pPacCMAaTpUBATh KaK «IIPEIIOJIUI0» K

! HOCKOHBKy CTaThsl HE HOCUT CHHTAKCOHOMHYECKOTO XapaKTepa, aBTOPHI KJIACCOB HE YKa3aHBI.
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IIEpBOM  CTaAuM BTOPUYHOM AaBTOTEHHOM BOCCTAHOBUTEIBHOW  3aJIEKHOU
cykieccud. BecbMa Mmoka3aTtenpbHO, YTO B CETeTalIbHbIE COOOIIECTBA CEBEPHOM
4YacTH TpajJMeHTa BHEAPUIIOCH OOJbIIE BHUJIOB, B COOOIIECTBA IOKHOW YaCTU
rpajueHTa.

OTU BBIBOJIBI MOATBEPKIAIOT JaHHbIE, IPUBEACHHbIE B Ta0J. 3, rJe Mmoka3aHa
JUHAMUKA (PUTOCOIMOJIIOTMYECKOTr0 COCTaBa (COOTHOIICHHUS BUIOB, a(pPUHHBIX
pasHbIM  KiaccaMm) 1iectd 1eHoduop. Tpu 1eHoduopsl  MPEaCTaBISIOT
COBOKYIMHOCTH BHJIOB, 3apETUCTPUPOBAHHBIX B ONHCAHMUSIX CETeTaIbHBIX
COOOIIECTB TpexX NPUPOAHBIX 30H B 1980-x IT. WU Tpu — aHAJOTHYHBIC
coBokynHocTd B onucanusax 2010-2012 rr. Bo Bcex meHodopax mpoHCXOAHIIO
CHUKEHHUE Y4YacTUs TUIMYHBIX CEreTalbHbIX BUIOB Kiacca Stellarietea mediae wn
yBEJIMYCHHE J0JU arno(UTOB M3 Yucia PyJEpaibHBIX BHUJIOB Kiacca Artemisietea
vulgaris, macTOMIIHBIX BUAOB kiacca Polygono arenastri-Poétea annuae,
JYroBbiX BHUJIOB Kkiacca Molinio-Arrhenatheretea v CcTENHBIX BHUJAOB Kiacca
Festuco-Brometea. OcoOeHHO HMHTEHCHMBHO 3TOT MpOIECC MPOXOAUT B Oosee
MEe30(DUTHBIX YCIOBUSAX LIEHTPAJIBHON U CEBEPHON YacTeil rpaareHTa

Bnpouem, BuabI-alOQUTBI BCTPEYAIOTCS B CEreTajbHBIX COOOIIECTBAX C
HU3KUM MOCTOSSHCTBOM M HU3KMM OOMJIMEM U TIOTOMY HE UTPAlOT B UX CTPYKTYpE
CcylmiecTBeHHOM poiu. OHM HE MOryT OBIThb CEpPbE3HBIMU KOHKYpEHTaMU
KyJbTYpHBIM pacTeHusiM. Takum o0Opa3oM, MOATBEpIMIIUCH IpenactasiieHus B.B.
Tyranaesa [1,2] 0 KOHCEpBAaTMBHOM XapaKTepe CEreTajibHOM (hJIOpHI: €€ OCHOBY
NO-TIPEXKHEMY COCTABJISIIOT TUIIMYHBIE CEreTalbHbIe COpHbIE BUAbL. K cuacTero, B
COCTaB CereTajbHbIX cOOOIIECTB bankoprocTrana He BHEAPSAIOTCA TaKUe OMAacHbIE
nHBa3uBHbIe Heoputhl, kak Cyclachaena xanthiifolia u Bugel poga Ambrosia,
KOTOpBIE MOKa HAXOJATCSA Ha CTAIUM 3MEKOPUTOB, (GOPMUPYIOMIUX PYIAEpaIbHbIE
coobmectBa [11, 12]. Eciu Obl 3T HEOPHUTHI BHEAPWINCH B CEreTalbHbBIC
coobmecTBa bamkoproctan, To mocneACTBUS OBLIN ObI KATACTPOPHUECKUMHU.

Tabmauna 1
M3meHeHune cpeTHero BUI0BOTO OOraTCTBa CereTalbHBIX COOOIIECTB
3aypanbs bamkoprocraHa B moceBax pa3HBIX KYJbTYP B Pa3HbIX MPUPOTHBIX
30HaAX
(1980-2012 rr.)

Ilpupoanas 30Ha
JecocTen

IToka3zaTenan

JIecHas Hasi cTenHast
Yucio onuMcaHuii, BCero 52/105 40/81 62/208
Cpennee 4nciio BUIOB
B moceBax Bcex KyIbTyp 13,0/17,7 12,2/17,5 11,4/12,9
B moceBax sipoBBIX KYJIBTYP 13,6/14,9 9,6/10,9 8,9/11,7
B noceBax 03UMBIX KYJIbTYP 12,3/17,1 14,3/18,8 12,6/12,8
B moceBax mpomnantaex KyJabTyp 14,6/21,3 15,7/19,1 13,5/14,0

[Ipumeuanue: B 3T0i Tabauue u B Ta0A. 2 U 3 B yncauTene npuseaeHsl Aanubie 1980 r., B

sgameHnareie — 2010-2012 rr.
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Tabnuma 2
N3MeHeHne TMOCTOSAHCTBA HEKOTOPHIX BHJIOB CEreTajJbHBIX COOOIIECTB
3aypanbsi bamkoproctana B nepuoa 1980-2012 rr. ¢ y4eroM OTHOIIEHHUS K

30HaJIBHOMY (DAKTOpPY M cHCTEME 3eMJle/ieus

duroco 30Ha
B 1o . Jec Jecoc Cren
JIOTHYeCKHUil
craTye Hasl Ten-Has Hasi
Bujibl, MOCTOSIHCTBO KOTOPBHIX He U3MEHUJIOCH:
a) paBHOMEPHO PacIpe/Ie/ICHbl Ha TPaIHeHTE
1. Cirsium setosum S.m. ‘ 0,74/0,69 ‘ 0,82/0,83 ‘ 0,75/0,75
0) TSATOTEIOT K CEBEPHOM YaCTH IpajJiieHTa
2. Persicaria lapathifolia S.m. ‘ 0,50/0,59 ‘ 0,39/0,47 ‘ 0,23/0,14
B) TATOTCIOT K I0XKHOW YaCTH I'PaJIUCHTA
3. Lactuca tatarica S.m. 0,08/0,10 | 0,55/0,54 1,00/0,87
4. Euphorbia virgata S.m. 0,26/0,22 | 0,18/0,19 0,45/0,53
Buabl, MOCTOSIHCTBO KOTOPBHIX CHHU3WJIOCH:
a) TATOTCIOT K CEBEPHOM YaCTH rpaIeHTa
5. Galeopsis bifida S.m. 0,90/0,67 | 0,45/0,16 0,00/0,00
6. Sinapis arvensis S.m. 0,78/0,10 | 0,45/0,16 0,00/0,18
7. Sonchus arvensis S.m. 0,73/0,67 | 0,70/0,65 0,60/0,35
8. Viola arvensis S.m. 0,48/0,28 | 0,18/0,09 0,00/0,00
9. Stellaria media S.m. 0,28/0,13 | 0,09/0,00 0,00/0,00
0) TSATOTEIOT K I0)KHOM YacTH TpaIieHTa
10. Setaria viridis S.m. 0,34/0,23 | 0,55/0,48 0,80/0,17
11. Thlaspi arvense S.m. 0,30/0,24 | 0,45/0,38 0,40/0,04
12. Nonea rossica F-B 0,22/0,05 | 0,36/0,22 0,33/0,24
Bujbl, MOCTOSIHCTBO KOTOPBIX MOBBICHJIOCH:
a) paBHOMEPHO PACIIpe/Ie/ICHbI Ha TPaIHCHTE
13. Avena fatua S.m. 0,66/0,87 | 0,73/0,79 0,69/0,73
14. Chenopodium album S.m. 0,60/0,76 | 0,64/0,79 0,40/0,78
0) TSTOTEIOT K CEBEPHOM YaCTH I'PaJHEHTA
15. Fallopia convolvulus S.m. 0,74/0,85 | 0,73/0,83 0,43/0,65
16. Cannabis ruderalis S.m. 0,48/0,72 | 0,18/0,20 0,00/0,02
17. Lappula squarrosa S.m. 0,58/0,67 | 0,45/0,73 0,13/0,52
18. Camelina microcarpa S.m. 0,10/0,50 | 0,09/0,41 0,03/0,17
19. Galium aparine Av. 0,34/0,65 | 0,27/0,14 0,00/0,01
20. Melandrium album A.v. 0,04/0,12 | 0,00/0,06 0,00/0,00
21. Pastinaca sylvestris Awv. 0,02/0,11 | 0,00/0,07 0,00/0,00
22. Amoria repens P-P 0,02/0,10 | 0,00/0,02 0,00/0,00
23. Taraxacum officinale P-P 0,04/0,18 | 0,00/0,41 0,00/0,03
24. Berteroa incana P-P 0,02/0,07 | 0,00/0,06 0,00/0,01
B) TATOTEIOT K FO)KHOM YaCTH TpaIieHTa
25. Convolvulus arvensis S.m. 0,34/0,55 | 0,64/0,89 0,90/0,93
26. Amaranthus retroflexus S.m. 0,00/0,53 | 0,18/0,48 0,33/0,58
27. Panicum miliaceum S.m. 0,00/0,26 | 0,18/0,43 0,15/0,55
28. Melilotus officinalis A.v. 0,02/0,07 | 0,00/0,20 0,03/0,13
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29. Polygonum aviculare P-P 0,10/0,14 | 0,00/0,11 0,00/0,18

Buabl, KoTOpble MOSIBUWINCH BIEPBbIE:

a) paBHOMEPHO paclpe/IeIICHbI Ha TPaIUCHTE
30. Malva pusilla A.v. 0,00/0,20 | 0,00/0,21 0,00/0,18
31. Artemisia absinthium A.v. 0,00/0,08 | 0,00/0,07 0,00/0,07

0) TSATOTEIOT K CEBEPHOM YaCTH I'paJMeHTa
32. Artemisia vulgaris Awv. 0,00/0,16 | 0,00/0,01 0,00/0,08
33. Arctium tomentosum A.v. 0,00/0,10 | 0,00/0,00 0,00/0,00
34. Elytrigia repens Awv. 0,00/0,06 | 0,00/0,04 0,00/0,01
35. Dracocephalum

thymiflorum A.v. 0,00/0,02 | 0,00/0,07 0,00/0,00
36. Cynoglossum officinale A.v. 0,00/0,01 | 0,00/0,00 0,00/0,00
37. Leonurus
quinquelobatus A.v. 0,00/0,07 | 0,00/0,04 0,00/0,00

38. Vicia cracca M-A 0,00/0,13 | 0,00/0,05 0,00/0,00
39. Plantago media M-A 0,00/0,02 | 0,00/0,01 0,00/0,00
40. Plantago major P-P 0,00/0,09 | 0,00/0,06 0,00/0,01

B) TATOTEIOT K FO)KHOM YaCTH TPaIMCHTA
41. Cichorium intybus A.v. 0,00/0,01 | 0,00/0,02 0,00/0,08
42. Achillea millefolium A.v. 0,00/0,01 | 0,00/0,04 0,00/0,05
43. Lithospermum officinale M-A 0,00/0,06 | 0,00/0,26 0,00/0,14
44 Inula britannica P-P 0,00/0,00 | 0,00/0,00 0,00/0,01

IIpumeuanue. AOOpeBHATYypbl CHHTAKCOHOB: S.m. —

Stellarietea mediae (Bunpbl,

TUTIMYHBIE JJI1 COOOIIECTB TIOJIEBBIX KyJIbTYp), A.v. — Artemisietea vulgaris (nBy- wu
MHOTOJICTHUE BHJBI PyIepainbHBIX coolmiectB), M-A — Molinio-Arrhenatheretea (Bunmbl
COOOIIECTB BTOPUYHBIX TochenecHbx ayroB), F-B — Festuco-Brometea (Bunbl CTEIHBIX

coobmectB), P-P — Polygono arenastri-Poétea annuae (Bubl COOOIIECTB JTYTOBBIX MTACTOUIII).

Tabmauma 3
DUTOCOIMOIOTHYECKUI CIIEKTP CereTaabHbIX (DIOp pa3HbIX MPUPOTHBIX 30H
Pecny6muku bamkoptoctan (%)

IIpupoanas 30Ha
DUTOLEHOTHYECKHH CTATYC Jeco cTe

JIeCHasl | -CTenmHasi | MHasA
Stellarietea mediae 59,6/46,7 57,2/48,8 | 57,4/44,8
Artemisietea vulgaris 10,5/14,0 16,9/20,2 15,6/19,0
Polygono arenastri-Poétea annuae 3,5/3,7 3,2/3,6 2,9/3,4
Molinio-Arrhenatheretea 7,0/13,1 12,9/11,9 6,8/10,9
Festuco-Brometea 3,5/3,7 3,7/4,8 4,4/5.2
IIpouune kaaccb 15,9/18,8 6,1/10,7 2,9/16,7
Bcero 100/100 100/100 100/100
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