Jlexius 1. MIOHATUE PECYPCOCBEPEXKEHUSA B JIOPOXKHOM OTPACJIN.
OB30P U AHAJIN3 MAPOBBIX JJOCTUKEHUH B OBJIACTH
HWHHOBAIIMOHHBIX TEXHOJIOI'MA 1 MATEPHAJIOB
B IOPOKHOM OTPACJIN

@dopMuUpOBaHHEe U peaju3alus CTpPaTeruu pecypcocOepeskeHHsi Ha BCEX YPOBHSX
yIOpaBiIeHUS] — OJWH W3 BAKHEWIIMX BOIPOCOB CTPATETMYECKOTO MEHEKMEHTa, T.K., BO-
MEPBBIX, PECYPCOEMKOCTb SIBIISIETCS] BTOPOM CTOPOHOM ToBapa (mepBas — Ka4decTBO), BO-BTOPBIX,
Poccuiickas ¢eneparus mo 3¢pGeKTHUBHOCTH UCTIOIB30BaHUS PECYPCOB 3HAYUTEIBHO OTCTAET OT
MIPOMBIIIJIEHHO Pa3BUTHIX cTpaH. Hanpumep, 3¢ hpekTHBHOCTH MCTIOIB30BaHUS JIEKTPOIHEPTUHU B
Poccwuiickoit ®enepannu npumepHo B 2 paza Huxe, yeM B CIIA, kodhHULIMEeHT NCTIOIB30BaHuUs
METaJUIOB B MAalIMHOCTPOUTENbHON mnpombinuieHHOcTH CHIA cocraBuser mopsaka 0,92, a B
Poccuiickoit  ®enepaunn — 0,70. Poccuiickas ®enepanuus 3HAYUTENBHO OTCTAaeT OT
NOPOMBIIIICHHO PAa3BUTBIX CTpaH MO0 KOA((OUIMEHTY W3BICYCHUS W3 HEOp TIOJIE3HBIX
MCKOMAeMbIX, HCIOJIb30BAHUS TEXHOJIOTMUYECKOTO OOOpPYAOBaHHMS M MAIIMH, OCHOBHBIX U
00OpPOTHBIX CPEACTB, TPYJAOBBIX PECYPCOB U T.J.

W kak crnenctBue, M3-3a OTCYTCTBUS CPEACTB Ha KayeCTBEHHOE BOCIPOU3BOJCTBO BCEX
COCTaBJISIOLIMX IMOTEHIMANA CTPaHbl PAcTeT YAEJbHbIM BEC M3HOLIEHHBIX OCHOBHBIX (OHJIOB,
9KOJIOTHYECKH OIACHBIX OOBEKTOB, CHI)KAETCS J0JISI KOHKYPEHTOCIOCOOHOH MPOMBIIIIEHHON
nponykuuu (B 1997 1. oHa cocrapisia mpumepHo 1%), cpeaHsis MpoaoIKUTEIBHOCTD KU3HU
HACEJIeHUs U T.1.

Ctparterusi pecypcocoepe:keHUs] — OTO KOMIUIGKC TIPUHIUMIIOB, (DAKTOPOB, METOJIOB,
MEPONPUITHIA, 00ECIIEYNBAIOIUX HEYKIOHHOE CHUKEHHE PAacXoJla COBOKYITHBIX PECypCcOB Ha
€MHMILY BaJOBOI'O HALIMOHAJIIBHOIO MPOJYKTA (B paMKax CTpaHbl), IMOO Ha €AUHUILY [TOJIE3HOTO
3¢ deKxTa KOHKPETHOTO TOBapa MpHu YCIOBUH oOecrieyeHHst Oe30MaCHOCTH CTPaHbl, SKOCHCTEMBI,
peruoHoB, GpupM, 4eIoBeKa.

PaccMOTpuM 3TO MOHATHE TIO 3JIEMEHTAM U YPOBHSAM HEpPaApXHHU.

IIpuHuunBI pecypcocéepeskeHuss B paMKax CTPaHbI:

* COBEPUICHCTBOBAHUE CTPYKTYPHI OTPEOIIAEMBIX PECYPCOB IIyTEM YMEHBILIEHUS JI0JIM KCIIOPTa
CBIPBEBBIX PECYpPCOB, YBEIMYEHHUS YAEIbHOTO BECa SKOJIOIMYECKH YUCTBIX U 3()PEKTUBHBIX
BUJIOB PECYPCOB;

* MIOBBIIIEHNE KOOPPHUIIMEHTOB U3BJICUEHUSI U3 HEJP MOJIE3HBIX UCKOMIAEMBIX;

* YBEJIMYEHHUE JIOJIU pecypcocOeperaroiux TeXHOIOTUi;

* aHAJIM3 UCIOJIb30BaHUS PECYPCOB M0 BCEM CTa/IUAM KU3HEHHOTO 1IMKJIa 00BEKTOB;

* pa3BUTHE METOJIOB aHAJIN3a, IPOTHO3UPOBAHUS, ONITUMHU3AIUU U CTUMYIUPOBAHUS YIIYUILICHUS
HCIIOJIb30BaHUS PECYPCOB;

* TIpUMEHEHHEe Ipu pa3paboTke MpolieM pecypcocOepekeHUs] HAayYHbIX IOJXO0/0B
MEHEIKMEHTA.

Jns ypoBHS QupM TmepedncieHHbIe MPUHIUIBI JODKHBI aJanTHPOBAThCSl K KOHKPETHBIM
00BEKTaM, TEXHOJIOTUSM, BO3MOKHOCTSIM, CTaHAapTaM.

MeTtoasbl pecypcocoepeskeHHs — KOHKPETHbBIE TEXHOJIIOTHYECKUE CIIOCOObI, OpraHn3allMOHHBIE
U SKOHOMMYECKHE METO/bl PKOHOMHH pacxofla PecypcoB Ha €IUHUILYy Moje3Horo s@dexra
(pa®oTbI) MO HOBOMY BapHMaHTy WHBECTHLIMOHHOTO IPOEKTAa MO CPABHEHUIO C 3aMEHSEMbIM
BapHaHTOM.

Metoabl  pecypcocOepekeHHsl  peaiu3yloTCsl  4Yepe3  OpraHM3allMOHHO-TEXHHYECKHE
MEPONPUSITHSI, HApUMeEp, MO 3aMEeHE (U3NYECKH WIM MOPAJIbHO YCTapeBIIMX TEXHOJIOTUH,
000OpyIOBaHUS, OpPraHU3AalMOHHBIX TPOEKTOB, OSKOHOMHYECKHX U JAPYIHMX METOJIOB
MEHEIKMEHTA.

Jlist ypoBHS cTpaHbl (PETHOHA) CTpaTerusi pecypcocOepekeHus MOJDKHA pa3padaThiBaThCs Ha
JUTUTENIbHYIO TepcrieKTUBY (Hampumep, B CIIIA nelicTByeT mporpamma pecypcocOepexeHus Ha
40 neT) Ha OCHOBE PAaCCMOTPEHHBIX BBILIE PUHIUIIOB.



MHHOBaIMOHHBIN TIpOIlIECC B JOPOKHOM  XO3SMCTBE TIPEICTABISACT COOOM  BOIUIOIIEHUE
HOBILIECTB, Kak mpaBwio — pe3ynbtaroB HUWOKP, B Hay4HO#, HOPMaTHBHO-TEXHUYECKOM
MPOIYKIIMH U 3alIaTEHTOBAHHBIX O0BEKTaX MPOMBIIUICHHON COOCTBEHHOCTH — HEMAaTEPHAITbHBIX
aktuBax. [lpuwaTOM co3maercs MNPUHIMIMAIBLHO HOBOE KadecTBO 0Oojiee TEXHOJIOTUYHON
OPOAYKIMH ¥ POPMHUPYIOTCS HOPMATHUBHO-TEXHHUYECKHE TPeOOBAaHUS K €€ COCTaBy, KOTOPHIS
UCIIOJIB3YIOTCS BIOCIEACTBUH B MHKEHEPHBIX JJOPOXKHBIX MPOEKTAX.

CymecTByromniasi CUCTeMa TEXHUYECKOTO PEeryJlMpoBaHUs, 0OecneunBaionias MpoeKTUPOBAHHE,
CTPOUTENBCTBO M PEMOHT aBTOMOOMJIBHBIX JIOPOT OOIIEro MOJb30BaHMS, HAXOAUTCS B CTAIHH
pepopMUpOBaHus, PEryIMpyeTcs B UYacTM  JOPOXKHOIO  XO3sicTBa  pacHoOpsKEHUSMU
PocasTonopa (o deaepaabHBIM JOpOraM) U HOPMAaTUBHO-METOAMYecKUMU AokyMeHTamu COI'Y
«YnpaBieHHe aBTOMOOWJIBHBIX JOpor» (IO TeppUTOpHalbHBIM Jloporam CBepanoBCKOH
obmacti). HeorpemiieMoii cocTaBmstoNIel cUCTEMBI sBIsieTcs pazpaborka 1o mranam HUOKP
JIOPOXKHOI'O XO3sICTBA, HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB IIO BOBJIEUECHUIO B IIPOEKTHI
3P PEKTUBHBIX JOPOKHBIX TEXHOJIOTHN M MaTEPUATIOB.

CylleCTBEHHBIMU 3JIEMEHTAMU Pa3BUTHsI CUCTEMbI IPOEKTHUPOBAHUS CTPOUTENHCTBA U PEMOHTA
aBTOMOOMJIBHBIX J0por B CBepAsIOBCKONH 007acTH SBUJIMCH HOBBIE HOPMAaTUBHOTEXHUYECKHE
JIOKYMEHTBhl U Hay4yHO-T€XHHMUYECKas HpOAYyKLHMs, co3aaHHas 1no 3akazy COI'Y «VYmpasieHnue
aBTOMOOMJIBHBIX jgopor» B pamkax IuaHoB HWOKP o0nactHoro mopoxHoro xossiicrsa
10 pa3paboTKe U OMBITHOMY BHEIPEHUIO OMTYMHO-DMYJIBCHOHHBIX (XOJOJHBIX) JOPOMKHBIX
TEXHOJIOTUH, yIy4IIEHHBIX ac(}anbTOOETOHHBIX JOPOXKHBIX TOKPBITUH U MPOrPECCUBHBIX
(I[OJIFOBG'—IHBIX) KOHCprKIII/Iﬁ AOPOXHBIX OACK C IPUMCHCHHUCM MCCTHBIX TCXHOI'CHHBIX
MaTepHaoB. BOJBIIMHCTBO M3 MPEACTABICHHBIX WHHOBALMOHHBIX TEXHOJIOTMH W MaTepHalioB
MMponIn OIIBITHO-ITPOU3BOACTBCHHYIO IIPOBEPKY B JOPOKHO-KIIMMATHYCCKUX YCIOBUAX
Cpennero Ypana.

OddexTuBHas ~ opraHuzalus ~ NPOM3BOJACTBA B IOPOKHOM  XO3sHCTBE  Oaszupyercs
Ha HEMPEPHIBHOM WHHOBAllHOHHOM npoiiecce, OCYIIECTBIISIEMOM B COOTBETCTBUHU
C TEHACHITUSMU M TUHAMHUKON Hay4HO-TEXHUYECKOTO nporpecca. [Ipu paccMoTpeHnn AMHAMUKA
TEXHOJIOTHYECKUX WHHOBALIUKA MOKHO BBIIEIUTH (ha3bl 3apOXKACHUS U MaTepHaTU3allid HOBOTO
TEXHUYECKOTO pEIICHUs], KYJIbMUHAIUK (AKTHBHOTO TPOU3BOJICTBEHHOTO HCIIOIL30BAHMS),
HEU30€)KHOTO TIPEKpaIleHUs >KU3HEHHOTO IIMKJIa B pe3ylbTaTe OCBOCHUS HMHHOBAIIUU WU
BBITECHEHUs OoJiee 3 PEeKTUBHOM.

[TpennoxeHbl TUIMOBBIE (PYHKIMOHATBHBIE aITOPUTMBI TMPOIECCOB YCTOWYHUBOTO PA3BUTHS
WHHOBAIIMOHHOW  JEATENbHOCTH, (YHKIIMM COOTBETCTBUS «PECypC — TMOTPEeOHOCTh —
HETIPEPBIBHOCThY),  OpPraHU3allUd  YIPABJICHUS  YCTOMYMBOCTBIO  Mpollecca  pa3BUTHA,
dbopMupoBaHuS TieNeld ¥ 3a7ad TMPOIECCOB OpTraHM3allMM U yIpaBieHus. PackpwiBaercs
CYIIHOCTh HAYYHOM KaTEropuM TEXHOJIOTMYECKOW WHHOBAMM KaK MaTEPUATU3YIOIIEroCs
TEXHOJOTMYECKOI'O0 HOBILECTBA, TO €CTh HAXOIALIETOCS B MPOLIECCE, PA3BUTUHU, B MPOLIECCE
BHEJPEHUS B MPAKTHKY. Y TOUYHEHBI poiib U 3HaueHne HMOKP s mHHOBanimoHHOTO mpoliecca.
[lepBas — onbITHO-UCCHenoBaTenbekas ctaauss HUOKP — sBasieTcss mpeanochuikon 3aposkI1eHus
TEXHOJIOTHYECKOW WHHOBAIIMHM, BTOpass — OMNBITHO-TIPOMBIIUICHHAS — TI0 CYyTH, POXIAeT
TEXHOJIOTMYECKYI0 MHHOBalMIO. TeXHOJOornyeckas MHHOBAILMS MMEET JBa OCHOBHBIX IEpUOAA
ABOJIIOIMN KU3HEHHOTO IHMKJIA: pa3BUTHE (CTAHOBJICHHWE) W 3aBOCBAaHWE DPBIHKA, B IIPOIIECCe
KOTOpPOTO OHa MO0 BOCIPHUHUMAETCS IPOU3BOJICTBOM TOBApPOB H YCIYT, TMOO BBITECHSAETCS
HOBOH, 00JIee MPOTPECCUBHOM.

HNnnosanmoHHast MOJENb B JIOPOKHO-CTPOUTEIIBHOM MIPOU3BOICTBE MpenoiaracT
WCIIOJIb30BAaHNE B MPOEKTAaX TOJHKO COBPEMEHHON BBICOKOTPOM3BOJMTEILHON TEXHHKH, OoJiee
KAUeCTBEHHBIX TEXHOJOTUM U MATEpUAIOB, MPUMEHEHUE KOTOPBIX COOTBETCTBYET YPOBHIO



TPAHCHOPTHBIX HArpy30K Ha JOPOXKHYIO OJSXKIY W oOecreyrBaeT HauOOJBIIYIO TOJTOBEYHOCTD
aBTOIOPOT (MEXPEMOHTHBI CPOK TEXHHYECKOW OSKCIUTyaTallud) B PaMKaxX BBIACISIEMBIX
Ha CTPOUTEIBCTBO U PEMOHT (DPMHAHCOBBIX pecypcoB. OneHka 3(PPEKTUBHOCTH TEXHHUYECKHX
pELICHUI 1O MPUBEJICHHBIM 3aTpaTaM CTAHOBHUTCS pEMIAIOMNM  (AKTOPOM  IOBBIIICHUS
3P PEKTUBHOCTH JIOPOKHO-CTPOUTEIHHOTO KOMIUIEKCA B MHHOBALIMOHHOW MOJIENTU Pa3BUTHA
JIOPO’KHOTO XO3SICTBA.

[lepBoHayanbHO OxumaeMass 3(PQPEKTUBHOCTH HOBOTO TEXHHYECKOTO PEIICHHUS MOXKET
MPOTHO3UPOBATHCS MO KOIDPHUIIMEHTaM TPOATICHUS MEXPEMOHTHOTO CpOKa JSKCILTyaTaluu
JIOPOXKHOM onexbpl. B mopokHOM x03siicTBe 3a nociennue 10 JeT HaKOTUIEH OOJIBIION OIBIT
BHEJIPEHUSI HOBBIX JIOPOXKHO-CTPOUTENIBHBIX TEXHOJIOTMH W MaTepUajoB, MO3BOJSIOIINMA
BBIJICINTh Ha CETOAHSIITHUNA MOMEHT HauOoisiee d(ppeKTHBHBIC, anpOOMPOBAHHBIE B JIOPOYKHBIX
YCIIOBUSIX W MMEIOIIHE pa3paboTaHHY0 HOpMaTHBHYIO 0a3y. B ycmoBusx CBepamoBCKOi
o0nacTu BHEAPEHBI U PEKOMEHIOBAHBI K IIUPOKOMY HCIOJIb30BAHUIO HOBBIE MaTepuaibl
1 TEXHOJIOTHH, TAKUE KaK:

— YCTPOMCTBO CaMOOMOHAIIMYMBAEMBIX OCHOBAaHUIN JOPOXKHBIX OJICKA W3 METAJUTYPrUUYECKUX
nuakoB mpennpustuii yepnoit meramnyprun (HTMK, CM3, HCMM3) — no meroanyecKkum
pexkomeHaauuaM, paszpabotaHHbiM coBMecTHO ¢ OmckuMm CoroznopHUW. Hcnonwsyrores
npu ctpoutenbctBe a/n CepoB — HBaens — XaHThl-MaHCHHCK W Ha TEPPUTOPHAIIBHBIX
aBTOJIOPOIax, C IPUMEHEHUEM IIUIAKOBBIX MAaTEpUajIOB B OCHOBAHUAX JOPOKHOM OAEKIb
(o0BeM BHeapeHUs — 0KoJ10 20 KM/TO);

— BHEJIPEHO U pacIIMpsieTcs NPUMEHEHHE YIy4IIeHHbIX (00Jiee KaueCTBEHHBIX U J10JITOBEYHBIX)
acanpTobeToHoB 1o TMIY IIIMA (co crabunusupyromumu nobaBkamu  «Buaron-66» u
«XpU30TOI») HA OCHOBE KYOOBUIHOTO IIEOHS, HWMEIOIIME 3HAYUTEIHHOE MPEUMYIIECTBO
[0 CPAaBHEHUIO  C TUIOBBIMM  MapkamMHM  ac(ainbToOeTOHa MO YCTOMUMBOCTH K C/ABHTY
(mpemoTBpalleHre KOJIEWHOCTH), MAKpPOIIEPOXOBATOCTH (BBICOKUN KOA(D(PHUIIMEHT CIEIICHUS,
HE HY)KHO JIONOJHHUTEIbHON MOBEPXHOCTHOM OOpabOTKM) U JAOJTOBEYHOCTH (CPOK CIIYKOBI
JIOPO’KHOTO TMOKPBITUS IpojJieBaeTcss B 2 pas3a). Beeneno nopsinka 50 kM aBTO0pOr ¢ HOBBIM
tunoM nokpeitus (ILIMA, BMO) u pacmupsiercs uX NpuMeHeHHe — LIe0€HOYHO-MAaCTHYHOE
nokpbiTue Mapku IIIMA-15 ucnonb30BaHo Npu peKOHCTpYKIMU Maructpainu «ExatepunOypr —
asponopT KoinbioBo B ctpoutensHsliii ce30H 2008r.;

— JJIA TOBBIICHUA HAACKHOCTU H JOJITOBEYHOCTU IOOPOIKHBIX KOHCTPYKHI/Iﬁ AKTUBHO Ha4dallkn
MNPUMCHATHECA TCOCHHTCTHYCCKUC MATCPHAJIbI: HCTKAHBIC CUHTCTHYCCKHUEC MATCpUalibl MapKHU
«["eokoM» IS YKpeIUICHHUsI 3€MIITHOTO TOJOTHA (mpumep: aBTojpopora ExatepunOypr —
Tromens, 06xox 1. KambininoBa); reoceTku 1 apMUpOBaHUs achanbToOeTOHA

— nopoxnele cerku CCHIT 50/50-25 1 100/100-25 XAMBDU npoussomcTBa  (hupMel
«CTEKIOHHUT» — HCIIOIB3YIOTCSI Ha aBTOJ0POrax (elepalbHOTO U TEPPUTOPUAIEHOTO 3HAYCHUS,
00BbEeMHBIE TEOpeIIeTKH (reoMaThl) Ui YKPEIUIEHHWsT OTKOCOB HAchIMM (BBIEMKH) U KOHYCOB
MyTEMPOBOJIOB;

— BHEJIPEHBl COBPEMEHHBIE TEXHOJOTHH: IIepOXOBAaTOW MOBEPXHOCTHON 00paborku (ILIIO)
C CHHXPOHHBIM pacHpee/ieHueM BsDKyIero u meOHs «Yum-Cun», TEeXHOJOTHS YCTpOHCTBa
CJIO€B U3HOCAa W3 JUTOM HMYJIbCUOHHO-MUHEpaIbHOW cmecu <«OMVYIJIBAOPy. Jlns atux
TEXHOJIOTHI pa3pabOTaHbl CHEIUAIbHBIE KATHOHHBIE OWTYMHBIE U OUTYMHO-TIOJNIMMEPHBIC
smynbcud. OO0wembr  ycTporictBa IIITO mo texHomornn «Hun-Cum» coctaisitor 200-220
KM/TOJl. YCTpPOMCTBO CIIOEB M3HOCA aBTOAOPOT MO TexHonoruun «Crnappu-Cuir» cocTaBisier
10 100 km/rog. DTH TEXHOJIOTHH TPOJIEBAIOT CPOK CIYKOBI MOKpBITHH aBTOmopor B 1,5-1,7



pasa u 3(QQPEeKTUBHBI MO MPOU3BOAUTEILHOCTH U Ka4€CTBY OTPEMOHTHPOBAHHOTO JOPOXKHOTO
MIOKPBITHS;

— BHEJpEHa TEXHOJOTHs XOJIOJHOW pereHepanuu C Hcroiib3oBaHueM pecaiikiepa RACO-550
(®I'VIT «CBepanoBCKAaBTOAOP») U CTAOMIM3UPYIOIIUX  J100AaBOK OWUTYMHOH  3MYIJIbCUHU
B pereHepupyemMyio cMmech (achanprorpanynar). TexHomorust sBiseTcss OXHOW U3 Hamboiee
NPOTPECCUBHBIX  JUIS KallUTAILHOTO  PEMOHTA  aBTONOPOr € ac(haibTOOCTOHHBIM  THUIIOM
HOKPBITHSA, OTIIMYAETCS BBICOKUM IIOKa3aTeJeM pecypcocOepexeHus 1 3Heprod(dekTHBHOCTEIO.
OOHOBIIIET TOJIHOCTHIO JIOPOKHYIO OJESKIYy, MCKIIOYas IOBTOPHOE TIIOSBJICHUE TPELIHH,
OTPaXEHHBIX OT CTAPOT0 JOPOKHOTO ITOKPHITHUS;

— BHEAPEHO TOKpPHITHE M3 nosmMepachanbro0eToHa (OMBITHBIE YYAaCTKH Ha aBTOMOOMIIBHBIX
noporax ManaxoBo — bobposckoe B baiikanockom paiione u H.Cepru — Muxaiinosck — ApTth).
B nopoxxHoMm x03siicTBe MMeeTcsi COBpEMEHHasi yCTaHOBKAa «BeHHMHIXO(EH» 10 NPOU3BOJICTBY
NOJIMMEPHO-OUTYMHOr0 BspKyllero. Heob0xoaumo mnpoaosmkate paboThl IO JalibHEHIIEMY
BHeapenuto [16B ¢ HoBeiMU 3¢ dekTuBHBIMU MoaudHKaTOpamMu U noiuMepamu (DnBanoi, PR-
PLAST, CBC u np.);

— pa3paboTaHbl HAYYHO 0OOCHOBAHHBIC CIMHUYIHBIC HOPMBI U PACIICHKH IO IPUMEHEHHUIO HOBOM
TEXHUKH B JOPOKHOM CTPOUTENIHCTBE, IPH PEMOHTE U COJEPKaHUH aBTOAOPOT (pa3paboTUuKu —
«YpanmsKoHOMIIEHTP» B Ypanbckuit puman «PocaiopHUN»);

B HACTOAIICC BpPCMA AKTHBHO BCAYTCA OINBITHO-3KCIICPUMCHTAJILHBIC pa6OTI)I M0 BHCAPCHUTIO
HHHOBAIIMOHHBIX JOPOKHBIX TGXHOJIOFI/II\/JI, TaKHX Kak:

— TEXHOJIOTUsI apMUpoBaHus achanbrodeToHa monmuMmepHbiMUA go0aBkamMu PR PLAST (OI'VII
«CBepanioBckaBTOA0p», Ypanbckuih ¢umman «PocnopHUM» u 3A0 «PoceBpocTpoit», T.
ExarepunOypr);

— crabwmmsanusa rpyHTOB ¢ HeMenko no6aBkonn «KMHIIPO HAHO-CUCTEM» (xadenpa
TpaHcropTra U JopokHoro  ctpoutensctBa  YIJITY,  «KUHIIPO-Xonguur», IITY
«YpangopcepBucy);

— HCIIOJB30BaHUC TpI/IHI/IJIaI[CKOFO aC(baJ'II)TI/ITa JUIA IIOBBINICHUA KadeCTBa H JOJII'OBEYHOCTH
acganbroberoHa (3A0 «Kacmuny, «balTXUMUHXUHUPUHTY);

— BHEJPEHHE HOBBIX JIe(POPMAIMOHHBIX IIBOB 11 MOCTOBBIX coopyxkenuit (Moctootpsin Ne 72),
TEeMIIepaTypHO-HEpa3pe3Hble KOHCTPYKIIMM MOCTOB U MyTenpoBoJoB (MocTCTpoinpoekT),
npuMeHeHue  cranepubpoberoHa B mpoesxkeil uyacth  MoctoB  (YpanrunpoapopHUUN),
ro)prpoBaHHbIE apOUHbIe METANTOKOHCTPYKIMH (KupoBcTpoiiMoCT) U psia Ipyrux;

— TpPEACTaBIA€T MPaKTUUECKUl MHTEpeC MCIOJIb30BAaHUE B JOPOKHOM CTPOUTENILCTBE
APMOTPYHTOBBIX KOHCTPYKIIMH Ha CIa0BIX OCHOBAHHSX, C T€OCETKAaMH M reopelieTKamMu THIIa
«Tencapy», «CnaBpoc» u «I'ekcay.

Brenpenre HOBBIX TEXHOJOTHI MOTPeOOBANIO NMPUHYUNUAIbHO TIOJHSATH KAa4eCTBO JTOPOKHBIX
paboT U OpraHM30BaTh MPOU3BOACTBO COBPEMEHHBIX JOPOKHO-CTPOUTENHHBIX MaTepUaIOB
JUTSL X OCYIIECTBIICHUSI — KyOOBHIHBIX IIEOHEH, aKTHBHPOBAHHOTO MHHEPAIBHOTO TOPOIIKA
U KaTHOHHBIX OUTYMHBIX SMyJjbcuil. B CBepIyIoBCKOM yIpaBleHHH aBTOJOPOT B CBOE BpeMs
OblTa CcoO37aHAa W YKOMIUICKTOBaHAa COBPEMEHHBIM 000pYyIOBaHUEM JIa0OpaToOpHsi KOHTPOJIS
KauecTBa MaTepuaioB | JIOPOXKHBIX paboT. B mocmemnue rtoawsl co3maHa CoBpeMEHHas
NPOM3BOJICTBEHHAsT 0a3a: 3alylleHbl B HKCIUTYaTalldi0 HOBBIC MPOW3BOACTBEHHBIE MOIIHOCTH



YAYYIIEHHBIX T10 KQUeCTBY JIOPOKHO-CTPOHUTEIBHBIX MAaTEepHaJioB Ui JOPOXKHOM OTpaciu.
HaubGonee kpynHble 00bEeKTHI — MoOHETHBIA 11e0€HOUYHBIN 3aBOA  (IIPOU3BOIUTEIILHOCTHIO
o kyooBunHomy mebHo — 700 ThIc. M* / rox); CyXxoJokcKkas OUTyMHO-IMYJIbCHOHHAsT 0aza —
MIPOU3BOUTENILHOCTHIO 110 OUTYMHOM SMYJIbCUU PA3HBIX MapoK (ISl yCTPOMCTBA CIIOEB U3HOCA,
SMOYHOTO PEMOHTA U XOJIOJHOM pereHepanuu aBronopor) — 10 TeIc.T/Toa. PekoHCTpyHpoBaHbI
MIPOM3BOJICTBA MHEPTHBIX MaTepUaOB Ha 3aBOJAX—MOCTABIIUKAX INEOHS AJS HYXKI JTOPOKHON
orpaciiu  (OAO «Ypanacbect», IlepBoypanbckoe pyaoymnpaBiieHue u ap.). HamaxeHo
MIPOU3BOJICTBO JIOKAJIBHBIX YCTAHOBOK JUIS MOATOTOBKH 11eOHS U 6utyma Ha AB3 (pa3paborunk
—3A0 «<HOMBVYCy).

BHe,I[peHI/Ie HOBOM TCXHHUKU, TEXHOJIOTHH H MaT€praJioB HWHUIHUATHUBHO OCYIICCTBIIACTCA
B MOAPAIHBIX JAOPOKHO-CTPOUTCIIbHBIX OpraHu3anuiax. Bce ocHOBHBIC MoApPAIIUNKHA
ITOJIOKHUTCIIBHO OTHOCATCA K BHCAPCHUIO WHHOBAIlMM 1 OKa3bIBAIOT OpraHnu3alOHHO-
TEXHUYECKOE COACUCTBHE WHHOBAIMOHHBLIM pa3pa60TKaM, NpeaoCTaBysAsl TCXHUKY, PECYPCHL
M OIIBITHBIC YYACTKH! JJI BBIITOJIHCHHA pa60T.

OO0wast cxema OpraHu3aluyd HUHHOBAI[MOHHON JESATEIbHOCTH B JOPOKHOM XO35HCTBE YUUTHIBAET
UCTIBITAHUS WHHOBAIMOHHOM MNPOJIYKLIHU B IMPOU3BOJCTBEHHBIX YCJIOBUSX (BBIIYCK OIBITHBIX
NapTUi, CTPOMUTEIBCTBO ONBITHBIX Y4acTKOB), pa3paborky HT/I u ceprudukanmio kauectsa
MHHOBAllMOHHOW mpoayKuuu. Takoil moaxoa K opraHM3allid HMHHOBALIMOHHOTO IIpolecca
B JIOPO’KHOM  XO3SIMICTBE  MOJY4YMJI HOJAEPKKY HPOEKTHBIX U JOPOKHO-CTPOUTEIbHBIX
OpraHu3aIuu.

Pe3ynbTaTuBHOCTH MOJEIMPOBAHMUS WHHOBALIMOHHOM JEATENBHOCTH 3aKJIHOYAacTCs B Pa3BUTUU
TEOPUM  YIPABJICHUS TEXHOJIOTMYECKMMH HWHHOBALMAMM, PACCMOTPEHHHM UX B KaU4eCTBE
IPOJAYKTOBO-TEXHOJOTUYECKOW TIaT(GOpMbl Ha COBPEMEHHOM 3Talleé Hay4YHO-TEXHUYECKOTO
nporpecca. BBeaeHo B HayuHblH 000pOT KAayeCTBEHHO HOBOE IMOHATHE — MOAYJIb
(yHKIIMOHATILHOTO COOTBETCTBUS YIPABIICHUS MHHOBAllMOHHOMN JIEATEIBbHOCTBIO
JUIs IOBBILIEHUST 3()(PEKTUBHOCTH OpraHU3alMM IMPOU3BOJACTBA. YCTaHOBJEHA CBS3b CUCTEM
yhpaBiaeHUs ¢ 00BbEKTaMU WHHOBAIIMOHHOM AESITEIbHOCTU B IOPOKHOM XO3SICTBE U B CMEKHBIX
OTpacisAX IPOMBIIUIEHHOIO IIPOU3BOACTBA — B TOIUIMBHO-DHEPIETUYECKOM  KOMIUIEKCE
Y UHIYCTPUU CTPOUTEIBHBIX MATEPUAJIOB.

MeTtoauueckre MPUHIUIBI OIEHKH KOHOMUYECKOW 3(h()EKTHBHOCTH WHHOBALIMK MOTYT OBIThH
COTOCTaBUTENbHBIMI, OCHOBAaHHBIMH Ha CpaBHEHUHM 0a30BOil (CyIECTBYIOIIEH) U HOBOU
(mpenaraemoin) TEXHOJIOTHH, Y UHBECTUIIMOHHBIMU, OCHOBAaHHBIMH Ha pacyere
JACKOHTUPOBAHHBIX JICHEKHBIX ITOTOKOB 3aTpaT M pe3yJbTaTOB HHHOBALlMOHHOTO MPOEKTA.
ConocTaBUTENIbHBIM W WHBECTUIIMOHHBI METOJIbl OLEHKHA JOJDKHBI JIOMOJHATH APYr Jpyra
MPU TEXHUKO-Y)KOHOMHYECKOM  OOOCHOBAaHMHM  WHHOBAIIMOHHBIX  MPOEKTOB.  BaXHBIM
B COBPEMEHHBIX YCJIOBHSIX CTAHOBHTCS YYET BCEX 3HAYMMBIX (DAKTOPOB TSI TAKOTO CIOKHOTO
mpolecca, Kak MHHOBAIMOHHAS JAESITeNbHOCTh, (POPMANbHBIN MOAXO0J K KOTOPOMY IPUBOIUT
K HEM30S)KHBIM OIIMOKAaM W HETOYHOCTSM B DKOHOMHYECKOW OIIEHKE OXKHIAeMOTO pe3yybTaTta,
U KaK CJIe/ICTBHE, K YIYIICHHON BbITOJe. BeposSTHOCTh OMIMOOK CHIKAETCS KOPPEKTHOMH
OIIEHKOM pHCKOB B YCJIOBHUSAX BBICOKOW CTEMEHH HEOMNPEICIECHHOCTH WHHOBAIMOHHOIO
MPOEKTUPOBAHUS.

CymMMupOBaHHE JMCKOHTHPOBAHHBIX JIOXOJOB YYaCTHHKOB HMHHOBAIIMOHHOTO IIpoliecca
JUIS OTIpeNieNieHust  oOImIel  TOJEe3HOCTH  MHHOBALIMM  OCYLIECTBISETCd  IpadUuecKUM
MOJIETTMPOBAHUEM MJIM MHBIMH MAaTEMaTHUECKHMMHU pacdeTHBIMH MeToaamu. llomydeHHBINH cpok
OKYIaeMOCTH MHHOBALIMOHHOTO MPOEKTa M oOpaTHas BenuunHa (ko3 dunmeHT 3¢ (heKTHBHOCTH)
B CIIy4ae KpPYIHBIX WH(PACTPYKTYPHBIX IPOEKTOB IEIeCOO0pPa3HO CPaBHHUTH C HOPMATHBOM



OKyHaeMoCTH KamuTajdbHbiXx Bioxkenuit (E=0,12), xapakrepusoBaBmIMii paHee mpeaen
ux 3P HEeKTUBHOCTH.

Crnemyer OTMETHTH, 4YTO JO CHX IOP OTCYTCTBYET YIOBIICTBOPHUTEIbHAS METOJUKA OLIEHKU
3QPEKTUBHOCTH PA3BUTUS JOPOKHOW ceTH. DPPEKT OT CHMXKEHUS TPAHCHOPTHBIX H3/EPIKEK
U CTPOHUTENILCTBE aBTOJOPOT HE JaeT MOJHOTHI SKOHOMHYECKOH KapTHHBI OOOCHOBAHUS
MHBECTULIUI B TOPOKHBIE MTPOEKThl. OKYIIaeMoCTh 3aTpaT Ha CTPOUTEIHCTBO aBTOAOPOT OJDKHA
YUYUTBHIBATh UIMTEIBHBIH CPOK >KU3HEHHOTO NHMKJIA aBTONOPOr M MocToB (He MeHee 30 ier),
ONpENeNAThCA IO KPUTEPUSIM  Pa3BUTUS ~ MHQPPACTPYKTYPHBIX  MpoekToB. HemocTtaTok
METOJIMYECKON 0a3bl OIIEHKN TPAHCIIOPTHBIX MPOEKTOB CACPKUBACT Pa3BUTHE HHPPACTPYKTYPHI,
HETraTHBHO OTPAXKAeTCsl Ha TEMIax JIOPOKHOTO CTPOUTEIHCTBA M SKOHOMUYECKOTO POCTA.

[To pa3paboTaHHBIM AJITOPUTMUYECKUM PEIICHUSIM BBIMOJIHEHBI PAacuyeThl U IMPOBEICHA OIEHKA
9KOHOMHYECKOH  A(PQPEKTUBHOCTH psAJa HHHOBAIMOHHBIX IPOCKTOB —  OpraHU3aIldH
NPOM3BOJICTBA PE3UHOOMTYMHONH MACTHUKH IS JOPOKHOTO CTPOUTEIILCTBA, OOOCHOBaHHE
POM3BOACTBA KYOOBHIHOrO IICOHS JUIA HY)KJ JIOPOXKHOTO  XO03siiicTBa Ha MOHETHOM
1eOCHOYHOM 3aBOJIE.

JlokazaHa HEOOXOIUMOCTh U dPPEKTHBHOCTh MPOM3BOJICTBA KATHOHHBIX OUTYMHBIX SMYJIbCHUA
«Omynpaop» Ha Cyxonoxkckoi bOb 1 BeIONHEHNUST AOPOXKHBIX pabOT 10 COBPEMEHHBIM
«XOJIOJHBIMY» TEXHOJIOTHSIM.

B chaywae BIMONHEHUS MHHULIMATHBHBIX ~ HAYYHO-TEXHHUYECKHMX  Pa3pabOTOK  OICHKA
3P PEKTUBHOCTH OCYILECTBIISCTCS B OCHOBHOM COIIOCTABUTEIILHBIMU TEXHHKO-I)KOHOMHYECKUMH
pacueTamu, MOATBEPKAABIIMMH 3(PGEKTUBHOCTh pPa3pabOTOK IO CPABHEHUIO C 0a30BBIMU
(TpaAMLIIMOHHBIMU)  TexXHOJOrusMU. Pe3ynbTaTel oOUEHKM 3((YEKTUBHOCTH  HMHHOBALUUN
B JIODO)KHOM  XO3SHCTBE  OTPaXalOTCSd B COOTBETCTBYIOIIMX  TEXHUKO-3KOHOMHYECKUX
o0ocHoBaHMAX u otdetax o0 HUP. DO@QexkTuBHOCTH HOBBIX  JOPOKHBIX  TEXHOJIOTUM
U MarepuanoB  (OMTyMHBIE  SMYJIbCHUM,  MAacTUKM, KyOoBuiaHble  1meOHH, IIIMA,
noymmMepacharbTOOETOH) OMpeneNsieTcss B OCHOBHOM TMPOJIJIEHUEM MEXPEMOHTHOTO CpOKa
HKCIUTyaTallMM JIOPOXKHBIX MOKPBITUH, MOBBIIIEHUEM KadecTBa CTPOUTENLCTBA W SKOHOMHUEH
NIPUBEJICHHBIX 3aTPaT Ha CTPOUTENIBCTBO, PEMOHT M CO/IEpP’)KaHIE aBTOMOOUIBHBIX JOPOT.

Co CTOpPOHBI OPTaHOB YIIPaBJICHUSI TOPOKHBIM X039iCTBOM — (pe/iepalibHbIX U TEPPUTOPHATIbHBIX
— HEOOXOJMMO OCYIIECTBIATh TEXHUYECKOE PETYIMPOBAHHE M KOOPJMHAILMIO MHHOBAIIMOHHOM
nesTeNIbHOCTH, AanbHelee punancupoanue HMOKP, pazpaboTky mpoeKTHON TOKyMEHTaluu
C MCMOJIBb30BAaHUEM IEPEAOBBIX TEXHOJOTHMH M MAaTepUaJIOB, IPU COOTBETCTBYIOIIEM TEXHHUKO-
HKOHOMHUYECKOM 0OOCHOBAHHH.

Hcnonp30BaHNEe KOHTPAKTOB KU3HEHHOTO IIUKJIA MPH CTPOUTENIHCTBE ABTOJOPOT JOJKHO CTaTh
IJIaBHBIM CTHUMYJIOM pPa3BUTHUS HMHHOBALMI B 3TOM oTpacau. Ho mid HMX MOBCEMECTHOIO
MPUMEHEHUS HY)XHO DPEIIUTh elle psa MpoOsieM: YBEIHYUTh (PUHAHCUPOBAHME U OOHOBHUTH
HOPMAaTHBHYIO 0a3y.

Ha Bcemupnom skonomuueckoM dopyme, coctosimeMcs B J[aBoce B Hawanme roga, ObLIH
0o0HapoI0BaHbl Pe3yNbTaThl MCCIEIOBAaHUS KadyecTBa MOPOKHON uH(pacTpykTypsl 139 crpan
mupa. Poccus 3ansnma 124 mecto, cpeau coceaeil mo peutuHry - bypkuna dPaco, Yan,
Masputanust u CepOus. Eme Oombmie yapydaer apyroe. AHAJIOTHYHOE UCCIEIOBaHHE
npoBouiiock B 2009-Mm: 3a nBa roma 6amisl Poccuu (CUUTAIOTCS UCXOMSI U3 COOTBETCTBUS IOPOT
HOpMAaTHBaM, J0JI1 achalbTUPOBaHHbIX, KonndecTBY JTII u apyrux nmapameTpoB) CHU3HMIIUCH, a
BOT MHOTHM a)pUKaHCKUM CTpaHaM pe3yJbTaT yAAJIOCh yIyduTh. Ha 3ToM (poHe Haimum BiacTu



TOBOPAT O HEOOXOAMMOCTH MOJIEPHH3AIMH JOPOKHOU OTPACIH, Tepexojic Ha WHHOBAIIMOHHBIC
penbebl. [TomoskeT i 310 «060THaTHY» bypkuna daco?
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[lo pmamaeiM  PocmopHWM, KonMuYecTBO TEXHOJOTHH, OCBOCHHBIX (elepalbHBIMU |
TEPPUTOPUATIBHBIMU OpPraHaMH YIpPaBJIEHUS JOPOKHBIM Xo3sicTBOM, ¢ 2000 mo 2009 ron
BBIpOCIIO B yeThipe pa3a u pocturio 320. Ceenenus 'unponopHUN eme ontumucruunee: 187
MHHOBALIMOHHBIX TEXHOJOrMH Toibko B 2010-M, mpumeHsaroTcs 23 BuJa I'€OCHUHTETHUUYECKHX
MaTepuaioB, 26 TEXHOJOIMH CTPOUTENHCTBA U PEMOHTA JOPOKHBIX OJEXK], 34 HOBBIX THUIIOB
MAaIIUH U MEXAHU3MOB H T.JI.

Hawm cutyanus npencrapisieTcst He Takol panykHoW. Bo-niepBbIX, 1I(pbl rOBOPST OYKBAJIBHO O
TEXHOJIOTUYECKOM TIPOPBIBE, CIEICTBHEM KOTOPOTO JOJDKHO OBIIO OBl CTaTh yBEJTHUYCHHE
3¢ (EeKTUBHOCTH IOPOKHOTO cTpouTenbecTBa. Ho oHO He oTpasmiioch B ctatuctuke: 60,4% nopor
o0miero moJyib30BaHUs (elepaibHOTO 3HAYEHUS] HE COOTBETCTBYIOT HopMaTuBaMm, 63,5% -
PETHOHAIBHOTO U MEXMYHHUIIMIIAIBHOTO, MTOKa3aTeaN yXyaAuaTcs. M0oXHO, KOHEUHO, CIIUCATh
3TO Ha HEAOCTAaTOK (puHaHCWpoBaHWsA. OIHAKO KaKABIH aBTOBIajaenen 0e3 Tpyaa BCIIOMHHUT C
JIECATOK OTHOCUTEIBHO CBEXUX YYaCTKOB, Ha KOTOPBIX MOSBUINCH SIMBI M KOJIEU HA BTOPOH ToJl
II0CJIE PEMOHTA.

Bo-BTOpBIX, HE BHEAPSIOTCS TEXHOJIOTHH, IMHPOKO paclpocTpaHeHHble B Mupe. Hampumep
nojauMepHo-ouTymusle Bsokymue (II6B). 9to MoandumpoBaHHbIii OUTYM, BOJIOKHA ITOJIUMEPOB
B KOTOPOM (POPMHUPYIOT TPEXMEPHYIO PEIIETKY C BHICOKOM 3JIaCTUYHOCTHIO. Ero ycTounBOCTh K
00pa30BaHUIO TPEIIMH U KOJEHHOCTH BBIIIE, YeM Y OOBIYHOTO OuTyMa Ha 75%, CpoKH 1y OBl U
MeXpeMOHTHOTro Tiepuosa - Ha 40 - 45%. Eme oauH Marepuan - apMUpOBaHHBIE T€OPEIICTKH
JUIS YKpPEIUIEHUs JIOPO’KHOTO TMOJIOTHA U paclpeeNieHus] Harpy3ku. Takue NpUMEHSIINCh MpU
CTPOUTENIbCTBE, Hampumep, Tpacchl EkarepunOypr - aspomnopT KoibioBo, KoTopyro
ABTOMOOMJIMCTBI CUUTAIOT OHOM 13 Tydmnx B CBepIOBCKOM obmacTu.

- B Kurae IIbB ¢ 2000 roma cranu o0s3aTeIbHBIMU IPU CTPOUTENHCTBE BBICOKOCKOPOCTHBIX
nopor. B I'epmanuu onu npumensitoresa B 23% cnyuaes, B CIIHA u Kopee - B 15%, Ha Ansicke ¢
ee kecTkuM KiaumatoMm - B 50%. B Poccum 310 1 - 2%. 1o reopemerkam cutyanus Takas xe, -
oTMeuaeT Buie-mpe3uaeHT xomaunra «CuOyp» Kupumn [llamanos. - Mexay Tem, Mo OIeHKE
CoroznopHMH, ynopoxkanue CTOMMOCTH CTPOUTENbCTBA KruioMmeTpa noporu ¢ [IBB cocraBiser
0,8% u oxymaercs yxke yepes 2,5 rojja. IKOHOMHSI TIOPOKHOTO Orokera PO mpu moBceMeCcTHOM
npumeHenun nocturia Oel 100 mupn py6neit. C reopemetkoil eme wuHTEepecHee. Ee
UCTIOJIb30BaHUE TMPUBOJUT K YMEHBIIECHHIO 00beMa IIEOHs B MOJOTHE, 32 CUYET YEero SKOHOMUS



BUJHA YK€ Ha CTAaguU CTPOUTENHCTBA. Hampumep, KUIOMETP HYETHIPEXIOJIOCHON IOpOoru ¢
reopenieTkon OyaeT cTouTh Ha 1,8 MiTH pyOsieit nemieBiie OObIYHOM.

Tabnua. PeHTHHT cTpaH MUPa MO Ka4eCTBY JIOPOKHOI HHPPACTPYKTYPbI

1 Cunramnyp 6,6 (6,6)
2 Opannus 6,6 (6,7)
3... HIseitiiapus 6,5 (6,7)
..122 bypkuna ®aco 2,6 (2,7)
123 CepOus 2,5(2,4)
124 Kazaxcran 2,4 (2,5)
125 Poccus 2,4 (2,5)
126 Yan 2,4 (1,6)
127 MagpuTaHust 2,4 (2,1)
128... Hurepus 2,4 (2,3)

137 Bbocuus u I'eprioropuna 1,8 (1,6)
138 Momnroaus 1,7 (1,4)
139 MonnaBust 1,3 (1,6)

Hcrounuk: BecemupHsiil sSkoHOMIUECKUN (HOpyM

Jlexrus 2. YIYYIIEHUE YKOJOTHTYECKON OBCTAHOBKH B
MPOMBIIIJIEHHBIX PANOHAX 3A CUET IPUMEHEHUA UHHOBAIIMOHHBIX
PECYPCOCBEPET AIOIIINX TEXHOJIOT U1 1 MATEPUAJIOB

B pesynprare HepanMoHaNIbHOH BOCHPOM3BOJCTBEHHOW CTPYKTYpPbl KalmUTAIbHBIX
BJIOXKEHUH M jAedopManuy pasMelieHus MpOM3BOIUTENbHBIX cuil B Poccum crnoxxunachk
Hea(p(deKTUBHAsA CTPYKTypa HapOJHOIO XO35HCTBAa, B KOTOPOM mpeobiagaroT 6a3oBble OTPACIH
IPOMBIIIJICHHOCTH: SHEPTreTHUKA, METAJUTYPrisi, TOPHOA00BIBAIOIIAS TPOMBIIIIIEHHOCTD U APYTHE,
ABIISIONIMECS OCHOBHBIMHM 3arps3HUTENSIMU MPHUPONHON cpenpl. Tak, JAUKBUAAIMS AepUIIMTA
SHEPrUM U KOHCTPYKIIMOHHBIX MaTEPHUAJIOB HA MPOTSKEHUU MHOTHUX JIET BEJIACh HapalllMBaHUEM
UX TIPOMU3BOJCTBA, a HE IYyTEM BHEJIPEHMs] TEXHOJOTHMH HHEPro- U pecypcocOepekeHus,
COKpAIllEHUS] TPOM3BOJCTBEHHOTO TMOTpPEOJeHUs »HHEPrUH U MarepuanoB. M30bITouHas
MaTepuano- U HHEProeMKOCTh MPOU3BOJACTBA OOYCIOBJIMBAla, B CBOIO OYEpeb, OTPOMHBIE
MacIITadbl JOOBIYM TIOJIE3HBIX MCKOMAEMBIX W WX MepepadOTKH. ITO TOPOXKIAIO IO
TEXHOJIOTMYECKOHN IeNoYke 00pa3oBaHUE JOIMOJHUTEIBHBIX 00bEMOB OTBAJIOB MYCTON MOPOJIbI,
3016 M [UIAKOB, BPEAHBIX BBIOPOCOB B aTMocdepy U COpOCOB B BOJHBIE OOBEKTHI.
OIHOBPEMEHHO B HApOJHOM XO3SUCTBE CIOXKWICA (POPCHPOBAHHBIM PEXKUM SKCIUTyaTaIluu
OCHOBHBIX BUJIOB IIPUPOJHBIX PECYPCOB.



Pe3ynpTaToM Takoro mojioyKeHHsl CTaino cHkeHue 3 (GEeKTUBHOCTH OTpaciieil HapoIHOTO
XO3sIMCTBA, CBSI3aHHBIX C J00blYel M 1mepepabOTKOW MEPBHUYHOIO MPHUPOJHOTO  ChIPbA,
HEO00XOIMMOCTb YBEJIIMUEHUS JOJIM PECYpCOB, HAIIPABJISIEMBbIX B 3TH OTpaciau. B koHeuHOM uTore
9TO MPUBEJIO K CTarHalMU OTPACIEBOM CTPYKTYPbl PJKOHOMUKH U CACPKUBAHUIO €€ pocTa. B aTux
YCIOBHAX HEOOXOIuMa CTPYKTypHast TpaHC(HOpMAIHsl CIOKHUBIINXCS XO3SIMCTBEHHBIX CBA3CH U
IPONOPLUUNA B COOTBETCTBUHU C SKOJIOTMYECKUMHU TPEOOBAHUSIMU.

[ToTpeOuTenbCKuii MOAX0/ K UCIIOIb30BAaHUIO PECYPCOB OKPYIKAIOIIEH Cpe/Ibl M pa3BUTHUS
SKOHOMMKHM B IIPEIbIAyIIME IoAbl HE MO3BOaWI Poccum BMmecTe ¢ OpYyrMMHM CTpaHaMU MHpa
nepeiTH K aKTHUBHOMY pecypcocOepexenuto u caenare HTII ocHoBHBIM  (akTopom
NOAJEPKAHUS YKOHOMUYECKOTO POCTA U PAlMOHAILHOTO IIPUPOIONOIb30BaHUS. JTO MO3BOIHIO
Obl OTOWTHM OT AKCTEHCHUBHOTO MYTH Pa3BHUTHUS, IMOMJEPKUBATH OOBEMBI MPOU3BOJACTBA HE
CTOJIBKO 3@ CYET BOBJIEUEHMsI B XO3SHCTBEHHBI OOOPOT HOBBIX PECYPCOB, CKOJIBKO 3a CUET
KOMIUIEKCHOTO M OoJiee 3PEeKTUBHOTO UX HCIIOJIb30BaHMs. He OCyIIecTBHB CBOCBPEMEHHYIO
IIEPEOPUEHTALMI0O HA MHTEHCUBHBIM IyTh Pa3BUTHUs, POCCUS MCHIBITBIBAET B HACTOALIEE BpeMs
3HAUUTENbHBIE TPYJHOCTHM B SKOHOMHMKE: YCWJIMIOCH OTCTaBaHME OT MHPOBOIO YpPOBHS
IIPOU3BOJICTBA, KAY€CTBA MPOAYKLUH, YTO, B CBOIO OYEPENb, NPOSIBIACTCA B HapallMBaHUHU BCE
000CTPSIFOINXCS PKOHOMHUYECKUX, COITMATIBHBIX U 3KOJIOTHYECKUX TPOOIeM.

Haunnasg ¢ 70-x romoB cTanu yCHIMBAaTbCA HETATUBHBIE TEHIECHLUMU B HapOAHOM
XO35ICTBE, 3aMETHO CHU3MJIMCH TEMIIbI AKOHOMUYECKOTO pOcCTa, c€1ab0 OCYyLIECTBIISIIACH
UHTEHCU(UKALMS IPOU3BOJACTBA M IEpecTpoiika CTPYKTYpbl Xo3sicrBa. TecHas cBs3b
HKOJIOTMYECKUX U HIKOHOMHYECKHX MpoOJeM 37eChb OOBSACHAETCS TEM, 4YTO 3KOJIOTHYECKHE
npoOjaeMbl BO MHOIOM OBUIM TMOPOXKIEHBI CYIIECTBOBAHHMEM [JO IOCIEIHEr0 BpPEMEHH U
JOMUHHUPOBAHUEM B SKOHOMMKE yCTapEBIIEH BOCIPOU3BOACTBEHHON CTpyKTyphl. OHa BCTynuia
B TaKyl0 CTaJHI0 Pa3BUTHUs, KOTAA NP OJIM3KOM K HYINIO NMPUPOCTE KOHEUHBIX PE3Yy/IbTAaTOB €€
(GYHKIIMOHUPOBaHUS Bce OOJbIIE pecypcoB TpeOyeTcs Ha MOJAEpKaHME M COXPAHEHUE STOH
CTPYKTYpHI. II0CTOSHHBIN IPUTOK PECYPCOB M IKCILTyaTallds U3HOLIEHHOTO MPOU3BOICTBEHHOTO
000py/s0BaHUsl OKa3bIBaeT paspyllarollee BO3AEHCTBHE Ha mpuponay. Tak, Hampumep, TaKue
ropora kak KemepoBo B Poccum u 3anopoxxbe B YKpauHE UMEIOT MNPEANPUATUS
METaJIITypruuecKOil MPOMBIIUIEHHOCTH CO CTENEHbIO U3HOCA OCHOBHBIX (DOH/IOB, JOCTHUTAOLIEH
70%. Ha mnpennpusATHUsAX YEpHOW METaUIypruH, PpacIOJIOKEHHBIX 3/1€Ch, BBIITYCKAETCs
OPOAYKIMs, HE OTBEYarollass COBpeMEHHbIM TpeboBaHusM. OJHOBPEMEHHO BKJIAJ ATHX
OpenpUsTHA B OOLIYI0 Maccy BBIOPOCOB 3arpsi3HAIOLIMX BELIECTB B OKPY)KAIOLIYIO Cpely Ha
TEPPUTOPUHU JIAaHHBIX TOPOJOB, MO OLEHKaM, cocTaBisier He MmeHee 60%. B srtom cmyuae
KOPEHHAss PEKOHCTPYKLMS W MOJEPHU3ALMS METAIUIYPTHYECKOM MPOMBIIUIEHHOCTH 3a CYeT
YMEHbIIEHUSI  JIOJIM  3arps3HSIONIMX W SHEProeMKHX  MPOM3BOJACTB  MPEACTABISAETCS
IIPEIIIOYTUTENBHON KaK C DKOHOMHUYECKOM, TaK U C HKOJIOTMYECKON TOouek 3peHus. B HacTosmee
BpeMsI M3HOC OCHOBHBIX MPOM3BOJICTBEHHBIX (oHI0B B Poccuu mpesbimaer 40%, daktuyeckue
CPOKH CITy>ObI IPOMBILIUIEHHOTO 000PYI0BaHUS BABOE MPEBBIIIAIOT HOPMATHUBHBIE.

MaructpaJibHbIM HampaBJIEHUEM YIIYYIIEHUS SKOJOTMYEeCKOH OOCTaHOBKM B CTpaHe
ABJIIETCS IPOTPECCUBHOE N3MEHEHUE OTPACIIEBON U TEPPUTOPUATIBHON CTPYKTYPhl SJKOHOMHKH B
HAlpaBJIEHUU CHW)XEHHS YACJIBbHOTO Beca J0ObIBAIOUIMX OTpacieil u mnpeodpazoBaHus
TEXHOJIOTUYECKOM M TEXHUYECKOM O0a3bl B OTpacisax-3arpsa3HUTENSIX IIyTeM Iepexoja Ha
HKOJIOTMYECKU YHCThIE TEXHOJIOTHUYECKHE MPOLIECCHI.

OpueHTanuss COUUAIbHO-DKOHOMUYECKOW IOJUTUKA HAa COXPAHEHHE HSKOJIOTMUYECKOTO
paBHOBecHsl, OOecleyeHHe SKOJOTMYECKH YCTOWYMBOTO pa3BUTHsS TPeOylOT Hapsaay co
CTPYKTYpPHOM NEpPECTPOMKONM OSKOHOMMKHM TaKXE COBEPIICHCTBOBAHUSA  XO3AHCTBEHHOIO
MexaHu3Ma, olecreunBaromiero ee (QpyHkuuoHupoBaHue. CTPYKTYpHBIE CIBUTM B SKOHOMMKE
JIOJKHBI OBITH CBSI3aHBI U C NMPOBEACHUEM OPraHNU3alMOHHO-TEXHOJIOTHYECKUX MEPOTIPUATHHN 110
SKOHOMHUHU CBIpbSl M DHEPruu. B Xoje Takod MepecTpouKH CcleayeT OOECHEYHTh CHUIKEHUE
yIleNbHOM 3Hepro- u Matepuanoemkoctd BHII, BHeapeHue pecypcocOeperaommx TeXHOIOTHI 1
COBPEMEHHBIX KOHCTPYKIIMOHHBIX MaTEPHAJIOB, IPMMEHEHUE HOBBIX BUJIOB TOIUINBA U DHEPIHH.



VYiydieHue 3K0J0rH4ecKOl CUTyalluH, K IPUMEPY, B METAJUIYPrUYECKOM KOMILIEKCE U
CTPYKTYpHasi IEpEeCTpOMKa B II€JIOM BO3MOXHBI 32 CYET MEPONPHUATHA MO TEXHUYECKOMY
NEPEBOOPYKEHUIO, BHEIPEHUIO SHEPrO- U PECypcocOEperaronmx TEeXHOJIOTHH, JOOCHAIICHUIO
METAJTypruuecKux arperatoB 3((EeKTUBHBIM HPHUPOJOOXPAHHBIM O0OpyJdoBaHueM. Tak, B
CTaJICTNIABWJIBHOM TPOM3BOJICTBE KOHBEPTOPHBINM CIIOCOO BBIIUIABKH CTAJIH CHIDKACT YAEIbHBIC
BBIOpOCHI B aTMocdepy IO CpaBHEHUI0O C MapTeHOBCKMM B 3  pa3a. Baxubim
pecypcocOeperamnmmM MEepONpUsTHEM SIBIISICTCSI HENpPEphIBHAs pa3jiMBKa CTalld, B IPOLECCEe
KoTopoit 10 15% cHukaeTcs pacxoll MeTajula M JOCTUTAaeTCs CHIXKEHUE YAENbHBIX BBIOPOCOB
3arpsA3HSIOIMX BEIIeCTB B atMocdepy B 2,5 pasa.

OnHuM M3 HaANpaBJICHWM COBEPIICHCTBOBAHUS CTPYKTYPhl TOILUIMBHO-3HEPre€THYECKOTO
KOMIUIEKCA M CBSI3aHHOTO C ATHM YJIYYIIEHHs 3KOJOTMYECKOM OOCTaHOBKH SIBIISIETCSI pa3BUTHE
HETPaJUIMOHHON SHEPreTUKM M HCIOJb30BaHUE TEIJIOBOTO IMOTEHIMANA, COAEPIKAILErocs B
orxojax. HerpaauuumoHHas sHepreTuka, 0asHpyromascsi Ha HUCIOJIb30BAaHUM BO300HOBHUMBIX
HMCTOYHHMKOB JHEPIUH, a TaKK€ BTOPUYHBIX 3HEPrOPECYpPCOB, MOXKET CIYKUTh AJIbTE€PHATUBOM
TpaZMLMOHHON 3HepreTHku. M3BecTHO, uTto B 3anaaHoii EBporie HeTpaaulMOHHBIE HCTOYHUKU
SHEpruu MoKpeiBalOT A0 20% obmiero morpebieHust >Hepruv. HeTpaauimoHHbIe MCTOYHUKU
OHEPTUM MOTYT BHECTH CYIIECTBEHHBIH BKJIaJ B pEHICHHE MPOOJIIEMBI yCTOWYMBOTO
SHEprooOecrneyeHus: MHOTUX PErMoHOB Poccuu, MOBBIMIAs €ro HaJeKHOCTh M obOecrednBast
HSKOHOMHIO TorIuBa. [1o olleHKaMm, UX MCIOJIB30BaHUE JUISl 3aMEILLEHUS] OPraHU4YECKOr0 TOILIMBA
MoskeT Bo3pactu k 2000 r. 6onee ueM B 4 pasa riaaBHBIM 00pa3oM 3a CYET yBEJIUYEHHS JOObIUU
TEPMaJIbHBIX BOJ JUIS SHEPreTUUYECKUX LieJiel, IPOM3BOACTBA U BHEAPEHUS FeIMOKOJIIEKTOPOB U
npeoOpazoBareneil, BETPO- M OMOIHEPreTUYECKHX YCTAHOBOK, KOTJIOB-YTHIIM3aTOPOB IS
cokuranns TBO, ncnonp30BaHus OPUKETHPOBAHHBIX APEBECHBIX OTXOJOB W Ap. TeXHHUYECKHiA
MOTEHIIMal BO30OHOBUMBIX HCTOYHUKOB SHEPrUuU B Poccuy 3HaYnTENeH U COCTABIISECT BETUUUHY
nopsaka 10 Mapa T. y. T. DKOHOMUYECKHI MOTEHIMA OLIEHUBAETCS BETMYMHOMN, SKBUBAJICHTHOMN
270 MIH T. y. T B TOJA M pacupeensieTcs Mo OTAeIbHBIM BUAaM CIEeIyIOIUM 00pa3oM: Majible U
Mukpol DC — 65, reorepmanbHas sHeprusi — 115, 6momacca — 35, Berpoas sHeprus — 10,
HU3KOMOTEHIMAIBHOE TEI0 — 32, coaHeuHas 3Heprust — 12,5 MIH T. y. T B TOJ.

C yyeroM mnoTeHIMala BO300HOBIISEMBIX HMCTOYHHKOB SHEPrUHU, HKOJIOTHMYECKOTO
COCTOSIHUSL U Je(uIUTa SHEprocHaOXeHUs IEepCIeKTUBHBIMU pernoHamMu Poccun B 3TOM
OTHOLIEHHMH  sBIAOTCI  MypMaHckas,  ApxaHrenbckas, Boisoroackas,  IIckoBckas,
Brnamumupckas, Hukeropoackas, Kuposckas, PocroBckas oGmactu, a Takxke PecrnyOmuku
Kapenust u bypsarus. K npumepy, HebnmaromongydHasi B 9KOJIOTHUYeCKOM oTHomeHun Kapenus
ABJIIETCS NEPCIEKTUBHBIM PETMOHOM II0 Pa3BUTUIO MaJIOM T'MIPOIHEPIreTUKH, SHEPreTHYECKUX
OMOYCTaHOBOK B CEJIbCKOM XO3SHCTBE, BETPOBOW »SHepreTuku. OTMbITHBIE arperatbl H
JEMOHCTPALIMOHHBIE IIPOEKTHI MO HCIOJIB30BAHMUIO HETPAJULMOHHBIX HUCTOYHUKOB DHEPIMH B
HeNsIX HHeprocHaOkeHus umerorcs mnojx MockBoit u B AunrtaiickoM kpae. CoopykaroTcs
CraBponosibCckasi TeoTEINIOdIEKTpUUecKas CTaHIus MolHocTeio 1 MBT, reorepmanbHbie
ANEKTPUYECKUE CTaHIMM TeruiocHaOkeHuss Ha [lanpHemM BocTtoke, sHepro-O6monornyeckuii
KOMIUIEKC 1O yTuiu3zauuu cOpocHoro temia Kypckoit ADC, Ouonormueckas cucrema Io
nepepadoTKe 0TXO00B KpyMmHOU ntuiieadbpuku Bo Biranumupckoii 061actu u Ipyrue.

OpHako pPa3BUTHE HETPAJUILMOHHON DHEPreTMKM CBSI3aHO C  OIPEJEICHHBIMU
TPYAHOCTSIMHU, TJIABHBIMHM NMPUYMHAMHU KOTOPBIX SIBJISIFOTCSI OINBITHO-IIPOMBILUIEHHBIN XapakTep
OOJBIIMHCTBA TEXHUYECKUX PEHIEHWH IO HCIHOJb30BAHUIO HETPAJAULMOHHBIX HCTOYHUKOB
SHEPruM, 4YTO OOYCIOBJIMBAET MX BBICOKYIO KAalUTAaJIOEMKOCTh, a TaKXe OTCYTCTBHUE
JNEHCTBEHHBIX OPTraHU3allMOHHO-3KOHOMMUYECKUX YCIOBMM M CTUMYJIOB JUIsl MX BHEIPEHHUS.
Kpome Toro, no HacTosiero BpeMEHH HE pPa3BUT OTEUYECTBEHHBIN PBIHOK HSKOJIOTMYECKHUX
TOBApOB U YCIYT, HKOJOTHYECKass MHPPACTPYKTypa, MAPKETHHT JJsl O0OeCleYeHUs] BHEIPECHUS
BBICOKOA()(DEKTUBHBIX TEXHOJIOTHI M TIPOU3BOJICTB.

OTmerum, AN CpaBHEHUs, YTO B HAcTosIee Bpemst B ['epMaHUM 707151 BO30OHOBHMBIX
HMCTOYHHMKOB PHEPTUU B o0mieM oObeMe ee mpom3BojacTBa coctariseT 2,2%. K 2010 romy ee
yIaenbHBIA Bec Bo3pacTeT 10 5%, a k 2050 roxy — 1011 IPOU3BOJACTBO SHEPTUM HA OCHOBE



BO300HOBHUMBIX HCTOYHUKOB (SHEPTHUS COJHIIA, BETPA, BOJBI, IONyUYEHUE YHEPTUU U3 OMOMACCHI)
COCTaBHT 3]1€Ch, 10 oreHkam 3kcriepToB OOH o n3menenuto knumarta, 50% ot obmiero oobema
npousBojcTBa 3Hepruu. K npumepy, B 1998 r. no cpaBHenuto ¢ 1997 r. poct npousBoacTsa
SHEPruu, MoJdy4aeMoW Ha COJHEYHbIX Oartapesx, B ['epmanum cocrtaBun 32,1%, monydeHue
SHEPruM U3 OMOMACCHI 3a ATOT K€ Tepro] Bo3pociio Ha 21,3%.

B nocnexgnee Bpemss B Poccun ycunmmnuch AMCKYCCMM O TEpPCHEKTUBAX pa3BUTHUSA
ATOMHOM 3HEPreTHUKU, KOTOpast 1aeT okoio 12% npousBoaumoit snektposnepruu. Tak, 3a 30 ner
skcruryaTanuu HoBoBopoHexckoit ADC Obu1o mpousBenieHo 275 mupa KBTY 31eKTpOIHEpruu.
[Tpu TpaaMLIMOHHOM CHOCOOE IMONYYEHHUS 3JIEKTPOIHEPIHH IYTEM CHKUTaHMsSI KaMEHHOIO YIJIs
NPUIUIOCH ObI Ckeub 120 MJIH T TBEPIOrO TOIUIMBA M MOMYTHO ¢ HUM — Oojee 200 MuiH T
kucnopona. B armocdepy 6su10 661 BeiOpomieHo 280 MaH T CO», 5 Mt T SO7 1 1,6 Muta T NOy.
C npyroil CTOpOHBI, CIOXKHOW MPOOJIEMON OCTaeTCsi HKOJIOTMYecKHd Oe30MacHOe XpaHEHUe
SJICPHBIX OTXOJIOB U UX NepepadoTKa, a TaKKe Mepexo] Ha 6e30MacHbIe THUIIBI PEaKTOPOB.

O4eBHIHO, YTO OOOCTPEHHE HKOJIOT0-dKOHOMUYECKOM OOCTAaHOBKM — 3TO Pe3yibTar
HAKOIJICHHBIX 332 MHOTHE JECATHIETHS CTPYKTYPHBIX JaedopMamuii HApOJHOTO XO3SICTBA,
OPUBEAINX K JOMUHUPOBAHUIO MPUPOJIOEMKUX OTpaciieid MpPOMBILIUIEHHOCTH, PECypco- Hu
HPHEPro€MKHUX TEXHOJIOTUH, a TaKXe ChIPbE€BOIl OpPHUEHTALMU SKCIIOpTa. YKa3aHHbIE TEHJICHUUU
HAITU CBOE OTPAXCHHE BO BHEIIHEIKOHOMMUYECKOH N1eATEIbHOCTH, B YACTHOCTH, B IpOLIECCce
(GbopMHUPOBaHMS U PA3BUTHUSL COBMECTHBIX MPEANPUITHI, YTO MPOSBIAECTCS B HEOIArONpUATHON
CTPYKType JKcmopTta. B mocienHue rofpl Mo CpaBHEHHIO C MPEIbIAYIIUM MEPUOJIOM CHIIBHO
BO3POC IKCIIOPT CHIPON HEPTH, HEYTEIPOITYKTOB, Ta3a, YIS, KEIE3HOW Py Ibl, aMMHaKa, 4yryHa
U aJTIOMUHUS, T. €. HEBO30OHOBUMBIX MPHUPOJIHBIX PECYPCOB IIPU HU3KOM CTENEHH UX 00pabOTKU
U, COOTBETCTBEHHO, HEBBICOKOMY YpPOBHIO J0X0JI0B OT 3kcropra. B 1998 r. B crpane
neiictBoBanio 6onee 10 OOO coBMECTHBIX MPEANPUATHH, OpraHU30BaHHBIX ¢ ¢upmamu 112
3apyOeXKHBIX CTPaH, a 00bEM DKCIOPTA COCTABUI B 001IeM ero o0reme 6otiee 8%. Bmecte ¢ Tem,
MOJIABISIONIAs YaCTh KCIOPTa COBMECTHBIX Ipeanpustuii (okoio 60%) cocTaBisiaN ChIpbe U
MIPOJIYKTHI IEPBUYHON TTEPEPAOOTKH.

[Tonnepxanue aKTUBHOTO TOProOBOro OanaHca JOHKHO OCYIIECTBISATHCS, MPEXKIE BCETO,
3a CYET TMOBBIINICHUS KOHKYPEHTHOCIIOCOOHOCTH OTEUECTBEHHBIX TOBAPOB, MOBBLIIMICHUS WX
CTEMEHH TMepepadOTKM ¢ YIYYIICHHUS SKOJOTHYECKHX MapaMeTpoB B COOTBETCTBHHM C
MEXYHapOJAHBIMU TPEOOBAaHUSAMH, a TaKXKE 3a CUET IMOBBILIIEHUS YIEJIBHOIO Beca B HKCIOPTE
TOTOBBIX M3Aenuil. TakuM 00pa3oM, BHEIIHEIKOHOMHUYECKas NEeATENbHOCTh, OCYIIECTBIsieMast
0e3 JOKHOTO ydYeTa SKOJOTMYECKUX H3JEpKEK MPOU3BOACTBA, MOXKET M B JajbHelieM
OKa3bIBaTh HEOJIArOMPUATHOE BO3/IEHCTBUE HA CTPYKTYPHYIO MOJIUTHKY.

Kak mokasbiBaeT aHanu3, 3apyOeKHbI€ CTPaHbl UIYT Ha KOMIIEHCAI[MOHHBIE COTJIalllEHUs
U CO3JaHHE COBMECTHBIX MNpeanpuatuii B Poccum mnpenMyiiecTBEHHO B J00BIBAIOIIEH,
XUMHUYECKOW M HEPTEXMMHYECKOW MPOMBINIICHHOCTH. Hapsimy ¢ OmM30CThIO K JIeIIEBHIM
HUCTOYHUKAM CBIPhSl U DHEPTHH, BAXHBIM CTHUMYJIOM y4YacTHS B OTHUX MPOEKTax JUIsl 3ammaJHbIX
WHBECTOPOB fABIAeTCs Oosee nuOEpanbHBIi MO CPaBHEHMIO C 3alaHbIMU  CTpaHAMH
HKOJOTUYECKUM  KOHTPOJb, BO3MOXKHOCTb  COKpAILLEHUS  U3JIEPKEK,  CBS3aHHBIX  C
HCIIOJIb30BAaHUEM «TPA3HBIX)» TEXHOIOTH.

OmHuM U3  HampaBJI€HUM CTPYKTYPHOM MEPECTPOMKHM HKOHOMHKH C  YYETOM
IKOJIOTHYECKUX (PAKTOPOB SBISETCA TPHUBATU3AIMS TOCYAAPCTBEHHBIX W MYHHUIUTIATBHBIX
npennpusaTuii. Kak moka3piBaeT MHPOBOW OMNBIT, NpuBaTU3anus HEIOPEKTUBHBIX U
HEKOHKYPEHTOCTIOCOOHBIX MPEANPUATUN IO3BOJISIET CYIIECTBEHHO CMSTYUTh MpoOiemMy
neguuuTa ToCyJapCTBEHHOTO OIO/KETa M CIIOCOOCTBYET O3/I0POBIICHHIO OKPYKAIOIIEH CpeJibl.
OpHuM U3 yCIIOBUH NMpUBATHU3alMU, K IPUMEPY, B ApreHTuHe u Mekcuke, ObLIO JOOCHAIIEHUE
NPEINPHUATHIA PUPOJOOXPAHHBIM O00OPYJIOBAHHEM H BBIJCICHUE WHBECTUIIUN HKOJIOTHUECKOTO
xapaktepa. [Ipu 3TOM HOBbIE COOCTBEHHHKM NPEANPUATHNA JOKHBI ObUIM 00ECHeduTh
cobumoieHre TpeOoBaHM B OOJIACTH OXpaHbl OKpYKaroLeil cpeasl. B pe3ynbTare mpou3onuio
yIy4IIEHHE COCTOSHUSL OKpY’XKaloUlel Cpeapl 3a CyYeT COKpallleHUsi BPEIHBIX BBIOPOCOB,
HKOJIOTMYECKOro caHupoBaHus tepputopuu. B Tlombmie B mpolecce NpuBaTU3aLUU



NPEINPUATHIA TaK)Ke YUUTHIBAIMCH TPEOOBAHUS IKOJIOTUYECKOW CaHAIMU MPUBATH3UPYEMBIX
npennpusaTuii. B xoxe mpuBatuzanuu rocyaapcTBEHHBIX MPEANPHUATHI B HOBBIX (heaepaabHbIX
3emisix ['epmanun B Omnekynckom CoBere — ananore ['ockomumyiiectBa Poccuu Obuin
CO3/IaHbl CIEHUANbHBIC MOJpa3JelieHus, OTBEYalollue 3a pPa3pabOTKy MEpOoNpUATUN IO
03/I0POBJICHUIO OKPYXKAIOIIEH Cpe/ibl Ha MPUBATU3UPYEMbIX Tpeanpudatusx. [Ipu stom onHum u3
YCIIOBUHM MpPHUBATH3AIMH SIBUIOCH 00€CledeHre KOHKYPEHTOCIIOCOOHOCTH HOBOTO MPEANpPUATHUS
3a CYET OpUEHTAllUM Ha MHUPOBOM PBIHOK H OTBETCTBEHHOCTH HOBOTO BjaJeiblia IO
9KOJIOrHYecKuM 00s3aTenbcTBaM. OJIHOBPEMEHHO peliajcsl Takke BOMPOC 00 OTBETCTBEHHOCTHU
3a MPUYMHEHHBIN yIepd U CaHalMK OKPY>KAIOIEH CpeJibl Ha 3arps3HEHHBIX TEPPUTOPHSIX.

B  ycnoBusx pa3BUTHSL YACTHOTO  MpPEANPUHUMATENbCTBA U IPHUBATU3ALMH
TOCY/IapCTBEHHBIX MPEANPUATHN BaKHOE 3HAYCHHE MMEET pa3pab0TKa W BHEIPECHUE CHUCTEMBI
OpPraHU3aI[MOHHO-KOHOMHYECKUX M TPABOBBIX Mep, O00eCNeYHBAIONINX HKOJIOTHYECKYIO
CaHalUIO NPEIIPUATUN U 0310pPOBIEHUE OKPYKAIOIIEH CPEIbI.

B mnpomecce npuBartuzanmu B Poccum Takke NpeaNpUHUMANIUCH IMOMBITKA YdeTa
aKosiornueckoro (akropa. C 3TOH LEIbI0 TEPPUTOPUATHHBIMU MPUPOIOOXPAHHBIMU OpPraHaMU
coBMecTHO ¢ ["'ockomumymiectBoM Poccun Oblin pa3paboTaHbl MEPEYHH SKOJOTHUYECKH OMACHBIX
OPEANPUITHI, B OCHOBY 4YEro 3aKjIaJbIBAIUCh PE3YJIbTaThl MPOBEACHUS HKCIPECC-OICHKU
(ayaupoBaHUs) U SKOJIOTMYECKOM SKCIIEPTU3bI MPUBATUZUPYEMBIX MPEITPHUITHIA.

B nensix oGecriedeHust 3K0JIOrMYECKOT0 03/I0POBIICHUS PUBATU3UPYEMBIX MPEATIPUITHI
BKJIIOUYAJIHChH CIIEAYIONINE MEPOTIPUSATHUS:

. CTPOUTEIILCTBO M PEKOHCTPYKIHS OYHCTHBIX COOPYKEHHUU M MPUPOAOOXPAHHBIX
00BEKTOB;

. JUKBHJIAIUST HEOPTaHU30BAaHHBIX ICTOYHHKOB BHIOPOCOB;

. M3MCHEHHE M COBEPIICHCTBOBAHHWE OCHOBHOM TEXHOJIOTMHM IIPOM3BOCTBA,
CHIDKAFOIIIEE IKOJIOTHUYECKYIO OMTACHOCTD MPEIITPHUSTHS;

. 00yCTpOMCTBO OTBAJIOB M XBOCTOXPAHUIIUIII, OOBAIIOBBIBAHUE KHUBOTHOBOIUECKUX

U TTHULEBOTYECKUX (epM, OJIaroycTpoiiCTBO TEpPPUTOPUH, BKIOYAS CAHAIMIO 3arps3HEHHBIX
Y4acTKOB TEPPUTOPUH;

. MEPEHOC HKOJIOTUYECKU ONACHBIX OOBEKTOB U3 BOJOOXPAHHBIX U CETUTEOHBIX 30H
u JIp.

OAHOBpEMEHHO  IeecOO0pa3HO  BBIACNATH  T€  NPENNpUsITHs,  JajbHeuIiee
(YHKIMOHMPOBAHUE KOTOPBIX B CHJIy HX TOBBIIIEHHOM HKOJOTHYECKOM OMAacCHOCTH
HeresnecooopasHo. JlaHHble TPEeINPUITHSI MOTYT OBITh TUKBHIMPOBAHBI C MPOAAKEH UMYIIECTBA
Ha ayKIMOHE. B 3aBUCMMOCTH OT CTENEHM 3KOJOTMYECKOH ONAacCHOCTH IPHUBATU3UPYEMBIX
NPENNPUATHH, a TaKKe C Yy4ETOM UX HKOHOMHUYECKOM M COLMAIbHON 3HAaYMMOCTH MOKET OBbITh
HPUHATO pelieHne 00 X KOHCEepBAIMH, NepenpopInpOBaHUM WM peKOHCTPYKIMH. [Tpumepom
TOMY SIBJISIETCSI pelIeHne o nepenpoduiarnpoBaHuu nesTenbHocTH baiikansckoro I{BK.

OcHoBaHMEM AJI1 OTHECEHUS NMPEANPUATHN K TEM WJIM MHBIM IPYIIAM [0 CTENEHU HX
HKOJIOTMYECKOI OMAacCHOCTH, B TOM YHCJIE: a) JUKBUIUPYEMBIM I10 IKOJIOTUYECKUM MPUUKHAM; 0)
NOJIEKAIIUM TIPUBATU3ALMM TIPU YCIOBUM NPUHATUS HOBBIM BJIAJENIBLIEM OSKOJIOTMYECKHX
00513aTEBCTB, SBIISIOTCS:

. peleHus OpraHoB yIpaBICHUS 0 3aKpBITUU (xoHCepBalun),
nepenpo@uINpOBaHUA M PEKOHCTPYKLIHUU MPEANPUATHH IO TEXHUKO- SKOHOMHYECKHM,
COLIMAJIbHBIM U DKOJIOTUYECKUM YCIIOBHSM;

. MaTepuaibl MPUPOAOOXPAHHBIX OPraHOB, CAHUTAPHO-DIUJIEMUOIOTHYECKOTO
Ha/130pa U HKOJOTMYECKON POKYPATyphl O COCTOSHUH MPUPOIOOXPAHHBIX 00BEKTOB U IaHHBIE O
HapYILICHUU MPEINPUATHIMH IPUPOJOOXPAHHBIX HOPM U IIPABUIL;

. HapylIeHWE MPEANPUATHSAMU  YCTAHOBJIEHHBIX  JUIsl  pErMOHa  JMMHTOB
IIPUPOJOIOIB30BAHUS U JIP.

JlelicTByrole 110 TMOCJIEIHEr0 BPEMEHM IIPaBOBbIE M  HOPMATHUBHBIE  aKTHI,
pErIaMeHTHPYIOIINE MPOLIECCHl MPUBATU3ALNH, TPAKTUYECKHU HE 3aTParuBalid BOIIPOCHI OXPaHbI
okpyxatomerd cpeasl. C Lenbl0 YCHJIGHHS POJM HKOJOTHUYECKHX (DakTopoB B mpoliecce



NPUBAaTU3AIMK TPEINPUATHI, B TOM 4YHCIE NPEANPHITHN, OKa3bIBAIOIIMX HEOIAaronpusTHOE
BO3/ICIICTBIE Ha COCTOSIHME OKpY>KaIoLlell cpeapl, HEoOXOIMMO MpPUMEHEHHE MPOLEIYpb
HKOJIOTMUYECKOTO ayAUPOBAHUS.

CnenyeT OTMETUTBH, YTO CYIIECTBYIOT OOBEKTHI M MPEIIPUSTHUS, HaXOIALINecs B
denepanbHON COOCTBEHHOCTH, NpUBATH3alMi KOTOpBIX 3ampemeHa. Ciofa, B YacTHOCTH,
OTHOCSTCSL:

. Heapa, JiecHOW (GOHA, BOAHBIC PECYPChl, BO3IAYLIHOE MPOCTPAHCTBO, PECYPCHI
KOHTHHEHTAIBHOTO IIeNb(}a, TEePPpUTOPUATBHBIX BOJA M MOPCKOW 3KOHOMHYECKOW 30HBI
Poccuiickoit denepanuu;

. OXpaHseMble IPUPOIHBIE TEPPUTOPUH;

. OpeanpusaTiss U 000OpyJOBaHUE JJs 3aXOPOHEHHs TBEPIABIX M KHIKHX
PaAMOAKTUBHBIX U SIOBUTBIX XUMUYECKUX OTXOOB;

. 00BEKTBl Hay4YHO-HUCCIIEOBATENILCKON Cephl, OCYLIECTBISAIONIME HUCCIIEIOBAHUSL

110 OXpaHe MPUPOJBI U BEACHUIO SKOJIOTMYECKOI0 MOHUTOPHHIA U JP.

Takum o0pazom, peanuzaius CTpaTerdu SKOJIOTHMUECKHU YCTOMYMBOro pa3Butusi Poccuu
TECHO CBSI3aHO C TIPOBEICHUEM CTPYKTYPHOM, MHBECTULIMOHHOM, JKOJOTHYECKOW H
BHEIIHEAKOHOMUYECKON TMOIUTUKOM. Tak, K IpumMepy, B Cilydae COXpPaHEHUs PpPECypCHO-
CBIPbEBOM CHELUAIM3ALMHA CTPAaHbl HAa MHPOBOM pBIHKE M 3aMEJICHHOIO DJHEpPro- H
pecypcocOepexeHrs] MOKHO OKUIATh YCHIIEHUS HEOIarompHsTHBIX W3MEHEHUH OKpysKarolei
Cpelbl U UCTOIIECHMS OTIEIbHBIX BUIOB IPUPOJHBIX PECYPCOB, MPEKAEC BCErO — MHUHEPAIbHO-
CBIpbEBBIX. B 3TOM ciyyae CTPYKTypHbIE HW3MEHEHHUs, OTBEYash BOCIPOU3BOJICTBEHHOMY
MOJXOy, IPU3BaHbl OOECIEUUTH IPEOJOJIEHUE 3KOJOTMYECKUX OCJIOKHEHHUH U Tepexo] K
rapMOHM3allMM OTHOILIEHWW SKOHOMUKHM M OKpyXarowen cpeabl. Peanuzanus Ha NOpakTHKE
MIOJINTUKHU JKOJIOTHYECKH YCTOMYMBOIO Pa3BUTHSA 3KOHOMMKH, KaK OTMEUaJIOCh BBIIIE, CBS3aHa
CO CTPYKTYPHOMU IEPECTPOMKON IKOHOMHUKHM U IPEANOIAraeT CHUXKeHue npupoaoemkoctu BHIIT
U YMEHbILIEHHE BHIOPOCOB 3arps3HSIONIMX BELIECTB B OKPYKAIOILYIO cpeny. Peub uaer riaBHbIM
00pa3oM 0 BOCITPOM3BO/ICTBE KauecTBa OKPYKAOILEl cpelibl 3a CUET Mepexoia K 6e30TXOAHBIM U
pecypcocOeperaronM TEXHOJIOTUAM, BHEAPEHUS «IUCTBIX» IPOU3BOJICTB.

OKosoruzanus Npouecca COMAIbHO-3KOHOMUYECKOTo pa3BuTHs Poccuu, HampaBiieHHas
Ha JIOCTMKEHUE HOPMATUBHOTO COCTOSIHUS OKPYXKAIOLIEH Cpe/ibl, IPEANoIaraeT TaKoOi MPUHIUIT
(GYHKIMOHUPOBAHUS HAPOJHOTO XO3SHCTBA, PETMOHA, OTPAciH, KOHKPETHOIO INPOU3BOJCTBA,
IIpU KOTOPOM pAalMOHAIBHO MCHOJB3YIOTCS BCE KOMIIOHEHTBI ChIpbS M JHEPrUU B IUKIIE
«MIEPBUYHOE CHIpbE — IMPOU3BOJACTBO — IMOTpeOJICHHNE — BTOPUYHBIE DPECYpPChI», M He
HapylIaeTcs HKOJIOTUYECKOoe paBHOBecue. JlaHHas mpobOiema SBISIETCA, TakuM 00pas3oM,
o0oO0mieHnemM Oojiee YaCTHBIX MPOOJEM HCIOIb30BaHUSA BTOPHUYHBIX PECYpCOB, OTXOAOB U
pPalMOHAIBHOTO IPUPOJONOJB30BaHUS B 1EeJIOM. B HayyHOW JumTepaType OTMedaercs
B3aMMOCBS3b MPOOJIEM HCMOIb30BAHUS BTOPUYHBIX PECYPCOB, OXPaHbl OKpY’KaloIlel cpenbl U
CO3JJaHUsI MAJIOOTXOJHBIX TeXHONOrud. OOHAKO pa3BEpHYTHIM aHAJIU3 CONOJYMHEHHOCTH W
B3aMMOCBSI3H 3TUX MPo0JIeM B HAYUHOH JTUTEpaType OTCYTCTBYET.

[IpoGnema 9SKOJOTH3AIMKM HSKOHOMHKH ¥  PAlMOHAIBHOTO MPHPOAONOIB30BAHUS
3aKJIFOYAeTCs B OOCCIICYCHUM CONMATBHBIX M 3KOHOMHYECKHX IIEJIeH, KOTOPhIE CTABHT IEpe]
co0oi1 0O0IIecTBO HAa KOHKPETHBIX JTalax pa3BUTUS Ha OCHOBe Hambonee 3(PQPeKTUBHOTO
WCIIOJIb30BAHUS MPUPOIHBIX PECYPCOB, HX COXPAHEHUS TSl OYAYIINX TOKOJICHHH U YIIYUIICHHUS
yCIIOBUH OKpyxkaromiei cpeapl. CopepkaHue MOHATHS YKOJIOTHYECKH YCTOMYHUBOTO Pa3BUTHS B
OIMPOKOM  TIOHMMAaHWW  BKIIIOYAeT  3aJa4qd  PECypcocOepex eHus,  NpeaynpekIcHue
OTPUIATENILHOTO BO3/ICHCTBUS HA OKPYKAIOIIYIO CPEy.

Bospacraromue Mmacmtabbl TOTpeOIeHUsT TPHUPOJHBIX PECypcoB Bce Oojee uerde
00HapyXUBAIOT HECOOTBETCTBUE TPAAUIIMOHHBIX TEXHOJIOTHI COBPEMEHHBIM TPEOOBAHUSM II0
HCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U BTOPUUIHOTO CHIPHSI.



VYKazaHHOE€ NPOTHBOPEYHE MOXKET OBITh MPEOJOJCHO IYyTeM pa3BUTHS Majlo- U
0€30TXO/IHBIX TEXHOJOTMM M Mpous3BOACTB. MMeHHO pecypcocOepexeHre H CTPYKTypHas
nepecTpoika SKOHOMHUKHM MOTYT CTaThb TeM 0a3MCOM, CTEpPKHEM HOBOW 3SKOJOTUYECKOU
MOJIMTUKY, HaIlPaBJICHHOM Ha oOecriedeHHe CTpaTerud YCTOWYMBOro pa3BuTUs. B momb3y
CTpaTeTUN pecypcocOEpexeHrss TOBOPUT U TAaKOW (haKT, YTO BOCCTAHOBIIEHHUE HAPYIICHHOTO
9KOJIOTHYECKOr0 pPAaBHOBECHS B OCBOEHHBIX pallOHax IPOU3BOJCTBA TpPeOyeT 3HAYUTENbHBIX
3aTpaT Ha PEKyJIbTUBALIMIO 3€MJIM, BOCCTAHOBIIEHUE Jieca, BOJ0eMOB. Ha MHOTUX IpeanpusaTHsx
CTpaHbl CTOMMOCTb OYHMCTHBIX COOpYKE€HUH gocturaer 1/3  CTOMMOCTH  OCHOBHBIX
IPOM3BOJICTBEHHBIX (OHIOB (SBJSSICH IPU 3TOM HMX IMACCHBHOM YacThiO), a B psAJE CIIydacB
noxonut 1o 40—50%.

[Tpununsl Mano- U 0€30TXOHON TEXHOJIOTUH MOXKHO OOBSICHUTH Ha OCHOBE (JaKTOPOB,
BBIp@XAIONIMX pa3Hble NoTpeOHOCTH. COrjacHO 3TOMY HCIIOJIB30BAHME Mallo- U OE30TXOIHBIX
TEXHOJIOTHH TpeOyeTcsl B LENAX MOCTOSHHOTO YMEHBIICHUS MOTPEOICHUST BAXKHEHIIINX PECYpCOB
— CBIpbsI, SHEPTUHU U OKpYXarolleil cpeabl. PecypcocOepexenne npeaycMaTpruBaeT MOBTOPHOE
UCIIOJIb30BaHUE PECYPCOB, BTOPUYHOIO CHIPbSi U OTXOJOB M IO3TOMY B SKOHOMHYECKOM U
9KOJIOTHYECKOM CMBICIIE SBJsieTcs 0oJiee BRITOAHBIM. Hampumep, perupKyIsius MeTauioioMa u
€ro UCIOJb30BaHUE B KaYECTBE BTOPHUUYHOI'O ChIPbs MO3BOJISIIOT COKPATUTH PACXOJ EPBUUYHOTO
CBIPBS, YMEHBIIUTh PACXO] YHEPTUHU M CHU3UTH BHIOPOCHI B OKpYy»karolyto cpeny. [lepennaska 1
T amoOMUHHS SKOHOMHT 4 T OokcutoB M 700 Kr Kokca. Vcronb3oBaHHE MeETaioioMa TpU
MIPOU3BOJICTBE OCHOBHBIX METAJJIOB OJIHOBPEMEHHO CHMXKAET PacXo]l 3HEPruu NPHUMEPHO Ha
80—90% 1o cpaBHCHHMIO C TPOU3BOJCTBOM HA OCHOBE PYyIbl. | T METayIoioMa IO3BOJISET
SKOHOMHUTH 2 T pyAbl U 2 T KOkca. [ns nonydenus 1 T metamna u3 Heap usBnekaercs cbime 100
T pyAbl, @ BMECTE C KaKJI0M TOHHOM YIUIS «IIPOM3BOIUTCS» S5 T IyCTOM MOPOJABI U OTKAYMBAETCS
3 m° moxsemubIx Bog. C Y4ETOM TOTO0, YTO €KETOJJHOE M3BIIEYCHHE TOPHON MAaccChl MpHU JA00bIUE
MOJIE3HBIX HCKOMaeMbIX oueHuBaercs B 120 mupa T, To 6onee 90% 3Toi Macchl MUHEpPaIbHBIX
BEIIIECTB B KOHEYHOM CYeTe IpeBpalaeTcs mocie nepepadboTku B OTXOBI.

BoBneuenne B XO3MCTBEHHBI OOOpOT BCE BO3pAacTAOIIUX OOBEMOB MPUPOJHBIX
PECYPCOB IIPU OJHOBPEMEHHOM POCTE YIEIbHBIX KAUTAIbHBIX BIOXKEHUM U TEKYIIUX 3aTpaT Ha
UX MOJY4YeHHE OKa3bIBAaeT CAEPKHUBAIOLIEEe BO3/AECHCTBUE HA TEMIIbl SKOHOMHUYECKOTO PAa3BUTHS.
PecypcocOepexxenre 1Mo3BOJII€T MEPEeHTH K MCIOJIB30BAHMIO HMHTEHCHBHBIX (PAKTOPOB
NoJepKaHUSl SKOHOMHUYECKOro pocTa. IIpu 3ToM 00BEeKTHBHON HEOOXOIUMOCTHIO CTAHOBUTCS
nepexoa K pecypcocOeperaronieMy THIy BOCIHPOM3BOJACTBA, TaK Kak Ha NEpBbIA IUIaH
BBIJIBUTAeTCs 3a7a4a He YBEITMUEHHUs JOObIUM IPUPOIHBIX PECYPCOB, a MOIYUEHHE BCE OOJIBIIETO
00beMa KOHEUYHOM MPOIYKIMU U3 €TUHMIIBI IIepepadbaThiBa€MOro chipbs. Takum oOpa3oM, Maio-
U 0€30TXO/IHbIE TEXHOJIOTUH MPEAYCMATPUBAIOT MOBBIIIEHUE CTENEHU HCIOJIb30BAHUS MAacChl
UCXO/HOTO TMpOAYKTa Kak 3a CueT BHEJPEHHUs pecypcocOepexeHus, Tak M 3a CYeT
MaKCHMaJIbHOTO UCIIOJIb30BAHUS OTXO/I0B.

Onenka 3¢ (eKTUBHOCTH pecypcocOepekeHns JoKHA BKIIOYATh €ro OLIEHKY KaK MEeToJ1a
npenynpexaeHus u O0opsObl ¢ oTxofamu. Tak, g ycTpaHeHHs 1 T OTXOIOB 3a pPyOekoM
pacxoayeTcst B cpeiHeM 0Kouio 60 1oy, YHUYTOXKEHHE | T OTXOM0B Ha MyCOPOCKUTATEIbHBIX
3aBoJlax O00XOAWUTCA B CpeAHEM & JOoJul., a HUX IepepadoTka BO BTOPUYHOE CHIPbE Ha
COBPEMEHHOM MycoporepepabaTsiBatonieM 3aBojge — 9 gomin. Ilpu 3ToM MmonoBHHA JTaHHBIX
3aTpaT KOMIIEHCHPYETCSI CTOMMOCThIO BOCCTAHOBJIEHHBIX BTOPHUYHBIX MaTepuaioB. B ycnoBusx
Poccun st 3axoponenus 1 T TBO Tpebyetcs muomans 3 M2 C YUETOM MacChl POU3BOAUMBIX
TBO oueBHmHa poib pecypcocOepexeHrs B MPEAYNPEKACHUU TaTbHEHIIET0 3arps3HeHUs
OKpYXKaroIllel cpelibl U SKOHOMMHU IIEPBUYHBIX IPUPOJIHBIX PECYPCOB.

C xonma 60-x — mHauvana 70-X TOMOB HaAONIOAACTCS YCKOPEHHE pOCTa OO0BEMOB
UCTIOJIb30BaHUSl OTXOZOB BO BCEM MHpE. DTOT MPOLECC OOYCIOBJIEH KOMIUIEKCOM (haKTOpOB,
KOTOpBIE MOKHO OOBbEIMHUTH B TPU B3aUMOCBSI3aHHBIE TPYIIIIBIL:

. a) OTpHUIIATEIbHOE BIUSHUE OTX0JI0B Ha SKOJIOTUYECKYI0 0OCTaHOBKY;



. 0) MOBBIIIEHUE SKOHOMUYECKOH 3aMHTEPECOBAaHHOCTHU B MepepabOTKe BTOPUYHOTO
CBIPBS, UTO OOYCJIOBIEHO HCYEPIIAHUEM OTIENIbHBIX MECTOPOXK/IEHUHN MOJE3HBIX UCKOMAEMbIX U
yI0pOXKaHUEM [IEPBUYHOIO IPUPOIHOTO ChIPbS;

. B) (paKTOpBI MOJUTUUYECKOTO XapaKTepa, CBA3aHHbBIE CO CTPEMJIEHUEM TOCYAapCTB
Y OTJEJIbHBIX PETHOHOB MTOBBICUTH CBOK HE3aBUCUMOCTb OT UMIIOPTA CBIPBSI.

Cpenn  daxkTOopoB,  OKa3bIBAIOIIUX  3aMETHOE  BIMSHUE HAa  HCIOJIb30BaHUE
pecypcocOeperamnmx TeXHOJIOTHHA, CIEAyeT BBIICIUTh TaKXKE MMEIONIMECS B OTHAEIbHBIX
pPErMOHax pe3epBbl CHIPbS, BO3MOKHOCTHM OSKOHOMHUHU 3HEPrOpecypcoB, OIPAHMYEHHOCTh
TEPPUTOPUH JJISI CKIAJUPOBAHUSL OTXOJOB. Tak, Temmneparypa IuIaBKH OBITOBOIO CTEKJIOOO0s Ha
200—300 °C Hmxe, 4eM MpHU MPOU3BOJICTBE HOBOT'O CTEKJIA, YTO CBA3aHO CO 3HAYUTEIHHOMN
9KOHOMHEW sHepruu. Kpome Toro, BHeApeHHE pecypcocOeperaromux TEXHOJOTHH CBS3aHO C
YMEHbILIEHUEM 3aTpaT Ha OXpaHy OKPYKalollel cpeibl U MOBBIIEHHEM UX 3()(eKTUBHOCTH B
CBSI3U C COKpAIlEHHEM JOOBIYM MEPBUYHOTO CBHIPhs, YMEHBIICHHEM O0beMa OTXOJO0B, a TAKKe
3aTpaT Ha BO3MEIIeHHE yiiepOa OT 3arps3HeHus.

1o ouleHKaM HEMELKUX 3KOHOMUCTOB, KaXk/1asi MapKa, BIIOKEHHAs! B UUCThIE TEXHOJIOTUU
U pecypcocOepexeHne okymnaercss B 2—3 pasa. [lo MHeHuI0 (GpaHIy3CKHX HCCIeI0BaTENEH,
HKOJIOTMUYECKH YMCThIE TEXHOJOIMM obOecreunBaroT B 49% ciyyaeB 3KOHOMUIO ChIpbi, B 24%
CJIy4aeB — 3KOHOMMIO BOJIbl, BTOPUYHOE HMCIOJb30BaHUE OTXOA0B B 26% cily4aeB, 3KOHOMHIO
sHepruu — B 22% ciyyaes, a TaK)K€ YMEHBIIEHHUE IIyMOBOI'O BO3JIEHCTBUS U BPEIHBIX 3alaxoB
— B 3% ciry4aes.

CoBpeMEHHbIE KOHLENIMH HKOJIOTMYECKON IOJUTHUKU OCHOBBIBAIOTCS HA IMPUHIUIE
MpeIyNpexaAeHUs, YTO MPEAnoaraeT NPUHATHE TEXHUYECKH HEOOXOJUMBIX, a HE TEXHUYECKU
BO3MOXHBIX pelmieHuil. B poknage MexayHapoIHOW KOMHUCCHHM IO OKPYXKAlOLIEW cpene u
pa3Butuio «Hame obuiee Oymayiiee» MogYepKUBACTCS, YTO ABMXKYIIECH CHUIIOW SKOHOMHYECKOTO
pocTa sBISETCS HOBas TEXHOJOTHUS, KOTOpas OTKPBIBAET IOTEHUUAIbHBIE BO3MOXKHOCTU
3aMeJIEHHs OTTACHOCTH OBICTPBIX TEMITOB HKCIUTyaTallMi OrpaHUYEHHBIX pecypcoB. K npumepy,
MOJIMTUKA JHEProcOEepeKeHUs IO3BOJIAET BBIUTPATh BpeMs, HEoOXoIuMoe s BbIPpaOOTKHU
«QHEPrO’KOHOMHBIX»  HANpaBJIEHUH  pa3BUTHsI,  OCHOBAHHBIX  HAa  HCIOJb30BAaHUU
BO300HOBJISIEMBIX MCTOYHMKOB SHEpruu. B maHHOM ciydae sHepro- um pecypcocOepexeHue,
WCIIOJIb30BAHNE BTOPUYHOIO CBHIPbSI M OTXOJOB SBJISETCS OJHUM M3 OCHOBHBIX IyTed
cOepeXeHHs] PECYpCOB OKpYXKarollel Cpeapl M CIY)KUT LEeasIM YCTOWYMBOTO pPa3BUTHS
HDKOHOMHUKH.

B crpanax 3anmanHoii EBpombl oTpacns 1o mepepaboTKe OTXOAOB U BTOPHUYHOMY
WCIIOJIb30BAHUIO CBIPbS IOJIyYMJIa OIEPEXkKAIOIIee Pa3BUTHE IOJ BIMSIHUEM 3HEPIeTUYECKOTO
kpusuca 1973—1974 rr. 3HAUMTENBHBIX YCIIEXOB B PEHICHWH JAHHON MPOOJIEMBI JIOCTHIIIN
Takue rocynapcta, kak llIBeiinapus, Urtamus, ®PI', benprus, ®panius, BenukoOpuranus,
Hanus u ap. B macrosimee Bpems B ctpaHax EBpomnerickoro Coro3a mepepadoTka OTXOJ0B JaeT
1,5% BHII, umu 3ansato 6onee 2 miH yenoBek. Cienyer otMeTuTh, uto OPI™ sBumack oqHoM U3
nepBbix crpad EC, rae HaunHas ¢ 1975 r. nelictByer mporpamma o yTHIM3alUu oTxXo10B. Ee
IJIaBHAA 337a4a 3aKJII04aeTCsl B U3BJICYEHUH U3 OTXO0JI0B MAaKCUMAJIBHOTO KOJIMYECTBA TOJIE3HBIX
BEUIECTB M  YCTPAHEHUH  HEYTWIU3UPYEMBIX  OCTAaTKOB, B  YIYYIIEHUU  YCIOBUH
JKU3HEJEATEIIBHOCTH 4EJOBEKa W OKpykarwomed cpenbl. IIporpamMma oxBaTbiBaja Takue
HalpaBJIeHUs, KaK COKpalleHue ooOmero obbema o00pa3oBaHUS OTXOJIOB, HpPHUMEHEHHE
0€30TXO/IHOM TEXHOJOIUH, MOBbIIIEHHE KO3()(UIIMEHTa IOJIE3HOTO MCIIOJIBb30BAHUS CHIPbS,
YBEJIMYEHUE CpPOKa CIIYKObl MPOAYKLUHMH W BEIMYMHBI MOBTOPHO MCIIOJIB3YyEMBbIX OTXOJOB, a
TaKXKe HHEPreTHYecKOe HCIOJIb30BAHME OTXOJOB M MX BKJIIOYEHHE B OHOJIOTMYECKUN
KpyroooopoT BemlecTB. BaxHelmmMm >3JeMEHTOM MporpaMMbl  SIBUJIOCH  TpebOBaHUE
HKOJIOTMUECKH YHUCTOTO MPOM3BOACTBA U «UYUCTOI0» YHUYTOXKEHHUS OTX0H0B. OIHOBPEMEHHO
ObUT CHOPMYTUPOBAH BOMPOC O CO3JIAaHWU CIICIUAIBLHON OTpaciu, KoTtopas Obl KOMIIJIEKCHO
pelana 3TH 3a7add, YTO MO3BOJIWIO CTPAHE BCTATh HA MYTh SKOJIOIMYECKH OPUEHTHPOBAHHOMN
SKOHOMUKH.



Crpareruss SImoHun B 00JIaCTH OXpaHbl OKpY’KAIOMIEH Cpelbl Ha pa3IM4yHBIX dSTarax
TaKke uMesa cBou ocooeHHOCTH. B 1950—1965 rT. oCcylecTBISUINCh TPEUMYIIECTBEHHO MEPHI
no Oopbbe ¢ 3arps3HeHueM, mnepuon 1965—1975 rr. xapakTepu3oBaiCs OCYLIECTBICHHEM
MEpPOTIPUATHIA COOCTBEHHO IO OXpaHe OKpyKaroIiei cpenbl. B 1975—1985 rr. ocymecTBisics
nepexoa K ajlbTePHATUBHBIM HCTOYHUKAM CHIpbS W OJaroycTpoicTBy cpensl. B kadecTe
IPUOPUTETHOTO  HAINPABICHMSI  SKOJIOIMYECKOM  IOJUTHKM  HAa  MEPCHEKTUBY  3/1e€Ch
paccMaTpuBaeTCsl  CO3JlaHUE  JKOJOTMYECKM  YHMCTBIX  IIPOU3BOJACTB  HAa  OCHOBE
pecypcocOepeKeHus.

B Poccum B yka3aHHBIM IIepUOJ IOMUHHPOBAI IIOAXOJ, OCHOBAHHBIM HAa Mepax IO
O6opb0e ¢ 3arpsA3HEHUEM «Ha KOHIE TPYObl», CTPOUTENILCTBE BBICOKUX TPYO AJIsl paccerBaHUs
BpEIHBIX BBHIOPOCOB B aTMocdepe, 10- OCHAIICHUM NPEANPHUATHNA OYHUCTHBIM O0OPYAOBaHHEM,
YTO HE OTBEYAO IPOI'PECCUBHBIM MUPOBBIM TEHICHIIHSIM.

IIpencraBnser MHTEpEeC M3MEHEHHUE IIPEICTABICHUM O IPUOPUTETAX IKOJIOTMYECKON
noautuku B crpaHax EC Ha mpumepe NpUHMMaeMbIX 3/1€Chb MPOrpaMM B OOJIACTH OXpaHbI
oKpykatomier cpensl. Tak, nepBast skonorndeckas nporpamma Coobmiecrsa (1974—1977) Obuta
IOCBALIEHAa BOIIPOCAM OXPaHbl BOJHBIX PECYpCOB OT 3arpsi3HeHHs. BTopas skojoruueckas
nporpamma (1978—1983) taxxke Obula HampaBieHa Ha OOpwrOYy C 3arpsi3HEHHEM (YMEHBIICHUE
BbIOPOCOB BpE/IHBIX BellecTB B arMocdepy). Hauunast ¢ 1984 r. nporcxoauT nepeoprueHTaLus
HKOJIOTMYECKOH MOJUTUKU ¢ Mep IO OOpbrOe ¢ 3arpsA3HEHUEM Ha MPEAOTBPAIICHUE 3arpA3HEHUS
(TpeTbs  dKoJIOTMYEcKas mporpamma 1984—1986 rr.). B npanpHeimem (ueTBepTas
sKosiornyeckas nporpamma 1987—1992 rr.) ynop nenaercs Ha UHTETpaLUIO IPUPOAOOXPAHHON
HOJUTHUKU B 3KOHOMHKY, TEXHOJIOTHIO, 0OpazoBanue U T. I. U yxe nocie kondepenunun OOH B
Puo-ne-Kaneiipo npunsra naras sxosoruueckas nporpamma EC (1993—1997), nenp koTopoit
COCTOUT B MEPEX0/1e Ha MPUHIUIIBI YCTOHYNBOTO pa3BUTHs SKOHOMHUKHU.

O606mas onbiT ['epmanum u Jpyrux cTpaH B 310 obnactu, EC paspaboran
HAIPAaBJICHUS PA3BUTHS YUCTBIX TEXHOJOTUM, KOTOPBIE MPEAYCMaTPHUBALOT:

1. CHIDKEHUE 3arpsi3HEHUS OKPYXKAIOLIEH CPeIbL;
2. COKpallieHre 00beMa 0TXO0/I0B;
3. COKpallleHHE MOTPeOICHNS TPUPOIHBIX PECYPCOB.

AHanu3 MUPOBOW X03HCTBEHHOHN NMPAKTHKH MOKA3bIBAET, YTO MO3UTUBHBIC PE3YJIbTATHI B
03/IOpPOBJICHUHM OKpYXKAIOMIeW cpenbl B MOCIEIHUE TOABI IMOJNYYeHBI HE CTOJNBKO 3a CYET
OTPaHUYEHUS MPOU3BOJCTBA MM TNOTPEOJIEHUS M JIydlled OYMCTKH BBIOPOCOB, CKOJIBKO
BCJIE/ICTBHE IPUMEHEHHUS HOBBIX IpHUpogocOeperammux TexHoaoruii. Takum o6pa3oM, B OCHOBY
CTpaTeTuM  TNPHUPOJOOXPAHHON  JEATENBbHOCTH  IOJIOKEHAa  CTpaTerus  BBITOJHOCTH
NPEOTBPALICHNs 3arpsi3HEHHs, a He 0OphObI ¢ HUM. Peub MIeT 0 CHW)KEHUH JOJIH TPUPOJIO-,
HHEPrOEMKHX M 3arpsA3HAIOLIMX MPOM3BOJCTB M YBEJIMYEHUHU JOJU pecypcocOeperarmoumx u
0€30TXO0/IHbIX TEXHOJIOTUH B 00111eM 00beMe MTPOU3BOICTBA.

BrisiBUBIIIKECS B TIOCIEIHUE TOJbl TEHICHIUU K UCTOIICHUIO TPAJAULIMOHHONW pPecypcHOM
0a3pl, TOBBIMICHUIO (DOHIOEMKOCTH JOOBIYM CHIPBS, OTPAHUYCHHUIO CJHHHYHBIX MOIIHOCTEH
IPOM3BOJICTB AKOJOTHUECKUMH (PaKTOpPaMHU IMOKa3ajld HEOOXOAMMOCTh Nepexo/ia K MPUHIIUIIAM
pecypcocOepekeHnuss u pa3padOTKM MEXaHW3Ma €ro peaju3alii B YCIOBUSX CTAaHOBJICHUS
PBIHOYHBIX OTHOWIEHWHA. [Ipu 3TOM TIJaBHBIM pe3epB pecypcocOepekeHHs 3aKJIIoYaeTcss He
TOJILKO B SKOHOMHH PECYPCOB, a U B YIOBJIECTBOPEHUH PEATBHBIX OOIIECTBEHHBIX MOTPEOHOCTEH
UX MEHBIIIUM KOJMUYECTBOM. TeM caMbIM 00eCrieunBaeTCs CHIKEHIE HAarpy3KH Ha OKPY KaloOIIyI0
Cpefy MyTeM COKpaIIeHUsI 00beMa peCypCcoB, BOBIEKAEMBIX B XO3SICTBEHHBII 000POT.

Crenyer yuuThIBaTh, 4YTO COBPEMEHHbIE OTE€UECTBEHHBIE TEXHOJIOTHH U 000PYAOBaHUE T10
psTy TTOKa3aTeliel yCTymaeT aHauoraM, IeHCTBYIONNM B 3apyOeKHBIX CTpaHaX, B YaCTHOCTH, TO
IUIOINAAN TEPPUTOPUN HA €JUHMILY BBITYCKaeMOW MPOAYKLIUHU B 2 pa3a, M0 METAJUIOEMKOCTH B
1,5—2 paza, mo sKcCruTyatalluOHHON 3HEproeMkocTd — B 1,25 pasza. B To xe Bpems 3a cuer
NOBBIICHUS] KAayecTBa M TEXHUYECKOTO YPOBHS MPOM3BOACTBA B  IMPOMBIIUICHHOCTH
pecypcocOepexeHre MOXeT obecrneuuTh 5KoHOMUIO 15—20% mnoTpeOiaeHuss >HEPruu U
MeTaia.



DKOHOMHOE pPAaCcXOJJOBAaHUE PECYpPCOB SBISIETCS TEM CaMbIM BaXKHEHIINM YCIOBHEM
YCTOWYMBOTO Pa3BUTHUS, YTO JOCTUTACTCS, C OJJHOI CTOPOHBI, COKPAILLIEHUEM ITOTEPh MPHUPOIHBIX
pecypcoB Ha Bcex dTamnax (100bI4a, TPaHCTIOPTUPOBKA, XPAHEHHE U UCIIOJIb30BaHHUE MOJTyYSHHBIX
IPOJIYKTOB), @ C APYTOi — MaKCUMAaJbHBIM BOBJICYEHHEM B XO3SIMCTBEHHBIH 00OPOT OTXOJOB
IPOM3BOJICTBA U MOTPEOICHHUS. DKOHOMHUIO SHEPTOPECYPCOB, K MPUMEPY, MOTYT 00ECIIEUUTH JBE
OCHOBHBIE COCTABIISIOIINE: IKOHOMHS 33 CUET COBEPIICHCTBOBAHMS CTPYKTYPHI IIPOU3BOJICTBA U
npsMasi SKOHOMHS, TOJy4eHHas: HEMOCPEACTBEHHO Ha MNPEANPHATHSAX 32 CYET BHEIPEHUS
HPOTPECCUBHBIX TEXHOJOTUH. CTPYKTypHast IEpECTPOiiKa SKOHOMHKH B Psijie CTPaH, B TOM YHCIIE
— u B Poccun, yxe oka3pIBaeT BO3JEHCTBHE Ha SKOHOMHIO IEPBHYHOTO CBHIPHs, a TAKXKE Ha
yIAy4IIeHHEe CBA3aHHOTO C 3THMH IIPOIECCAMHU COCTOSHUS OKpyXkaromiel cpenasl. Hampumep, B
CIHA mpu obuiem pocte oO0beMa MPOMBIIIICHHOTO MPOWU3BOACTBA MPAKTUYECKH HE PACTYT
00BEMBI ITPOU3BOJICTBA B TAKUX SHEPrOEMKHX OTPACIIAX, KAK METALTYprudeckas, XUMHUuecKas u
HePTeXUMHUUYECKas,  IEJUTIOJIO3HO-OyMa)kHasi ~ NMPOMBIIUIEHHOCTh U HPOMBIIIJICHHOCTh
CTPOUTEBbHBIX MaTepraioB. CHIKeHHE 00bEMOB IPOU3BOJICTBA PAJa YHEPTOEMKUX HPOTYKTOB
MO3BOJIMJIO OTKAa3aThCsl OT HEI((EKTUBHBIX MPOM3BOJICTBEHHBIX MOIIHOCTEH. B pesynbrare
yllelbHOE MOTpebsIeHHe SHEPru B YepHOH MeTaimmypruu cHusmioch Ha 20%, B MPOU3BOACTBE

amroMuausi — Ha 22, mMeaqu — Ha 30, memeHta — Ha 15, uemI0I03HO-OyMaKHOM
MIPOMBILIUIEHHOCTH — Ha 16%.
3a cyer COBEPIIICHCTBOBAHUS CTPYKTYPBI IIPOU3BOJICTBA, BHEJPCHUS

sHeprocOeperaronieil TEeXHUKH M TEXHOJIOTUM TMPEANOoiaraeTcsi MOMyYUTh 3HAYUTEIbHYIO
SKOHOMHIO SHEPropecypcoB B HAPOJHOM XoO3siiicTBe. B HepTexumMudeckol MPOMBIIIIICHHOCTH
Poccun 3a cueT peKOHCTPYKIIMM M TEXHUYECKOTO MEPEBOOPYKEHUS — YBEIUYUTH TIYOHHY
nepepabotku HePTH 10 74% mpotuB 63,5% B 1990 1. [IpemycMOTpPEHO Takke OlepeKaroiee
pa3BUTHE MOIIHOCTEH MO COOPY M YTUIIM3AIMHU PA3TUYHBIX BHJIOB BTOPUYHOTO CHIPHS, a TAK¥Ke
BHEJPEHUE MPOrPECCUBHBIX TEXHONOIMM ux mnepepaboTku. Ha »53Toil ocHOBE ypOBEHb
WCIIONIb30BAaHUSl MO OTAENBHBIM BHUJAM OTXOAOB MOXET ObITh noBedeH 10 95—100% ot ux
pecypca. B wactHocTH, npenmnonaraerca noectu Kk 2005 r. o0beM HCTOIB30BaHUS CTEKIO009,
W3HOLICHHBIX IIWH, BTOPUYHOTO NOJUMEPHOro chlppsi 10 90%, a Makynatypsl — 10 98%
TOJIOBBIX PECYPCOB.

B nensx ycToiuMBOro pa3BUTHUS M C YYETOM OOOCTPHUBIIUXCS B MOCJIEIHHE TOJbI
npobsieM oOecriedyeHrs MPOU3BOJCTBA CHIPHEBBIMU M TOIUIMBHO-PHEPTETHUECKUMHU PECYPCAMU,
NPaKTUYECKUH MHTEpEC MPECTABIISAIOT UCCIEI0BAaHMS U pa3pabOTKU B 0071acTH OMOTEXHOIOTHH.
OTO OXBaThIBAET TaKWE€ HANpaBICHHUS KaK HCIOJIb30BAHME OMOTEXHOJOTMM JUIsl: YIydIlIeHUs
COCTOSIHUSL OKDPY)KAIOIEH Cpeldpl IIYyTEM pa3BUTHUsS DKOJIOTMYECKM YHCTBIX pECypco- U
SHEeprocOeperaroxX TEXHOIOTHH, pa3pabOTKM METOAOB IMepepadOTKHM U HEUTpaIu3aluu
OTXOJIOB M BPEIHBIX BBIOPOCOB, OUMCTKH 3arpsS3HEHHBIX CTOKOB, a TaKXe TEXHOJIOTMH Mo
MCIIOJIb30BAHUIO OMOJIOTHYECKUX IPOLECCOB B IPOMBIIUIEHHOCTH Ui TOJIYY€HUS HOBBIX
CBIPHEBBIX M YHEPTOPECYPCOB, MOBBIIIEHHUS UCIOIb30BaHUS BTOPUYHBIX PECYPCOB, MEpepaboTKH
OTXO0JI0B M X 00€3BpEKUBAHUSI.

[To umerommmMcs OLleHKaM, PIHOK MPOJIYKTOB, U3TOTOBJIEHHBIX B PA3BUTHIX CTPaHaX MpHU
nomoItu OuoTexHoaorui, coctasui k 2000 r. 142,5 Mapa 101 ¥ BO3pOC 10 cpaBHEHHIO ¢ 1985
r. B 38 pa3. [Ipu sTom Gosiee monoBUHEI Beelt mpoaykiun (52,5%), mpou3BeIeHHOM ¢ TIOMOIIIBIO
OouorexHoioruif, mnomydyeHo K 2000 r. g TPOU3BOJACTBA HSHEPTUH, BOCCTAHOBIIECHUS
NOTPEOUTETHCKUX CBOWCTB ChIPbs M YIIYULIEHHUSI COCTOSHUSL OKPYXKAIOIIEH Cpesibl.

[Tockonbky MHOTHME OMOTEXHOJOTUYECKHE MPOLIECCHl OCYIIECTBISIOTCS B €CTECTBEHHBIX
YCIOBHAX, A3TO 00eCHeyuBaeT 3HAYUTENBHYIO HKOHOMMIO JHEPrMUM W Jpyrux 3arpar. B
pe3ysbTaTe UX MPUMEHEHHs] 00pa3yeTcsl MEHbIIE MOOOYHBIX MPOIYKTOB U OTXOJOB, YTO JIE€IaeT
IPOM3BOJICTBO Ooiiee F3PPEeKTHUBHBIM U OJIArONpUsATHBIM I OKpykatomeit cpeapl. B CILA, k
npuMepy, OCYUIeCTBIsSeTCS peanuszauus mnporpammbl  «lIpenoTBpamieHue  3arpsi3HEHUs
BBITOIHO», CYTh KOTOPOM CBOJUTCS K UCIOJIb30BAaHUIO YHCTBIX TEXHOJOTMYECKUX MpoleccoB. B
SIlnoHuu BHeApeHre 6e30TXOIHBIX MPOLECCOB YCHIIMIO KOHKYPEHTOCIIOCOOHOCTh HAIlMOHATBHON
MPOMBILIUICHHOW MPOAYKIIMU HA MUPOBOM PBIHKE.



Buenpenne 0€30TXOMHBIX TMPOU3ZBOJCTB, «YHUCTHIX» TEXHOJOTHH, JHajbHEiIIee
COBEPIIICHCTBOBAaHUE O0OPYIOBAaHUS I MPEIYNPEKICHUS 3arps3HECHUS OKPYKaromeh cpeabl
MO3BOJISIIOT OJIHOBPEMEHHO CYIIECTBEHHO CHU3HUTH MPUPOJOOXPaHHbIC U3AEpKKU. CTpemiieHue
psoa TocyaapcTB, B TOM uucie U Poccuun, oOecnieunTh 0370pOBJICHUE OKPYKAIOIIECH Cpellbl Ha
OCHOBE COKpAIIEHUsI YPOBHS OTXOJOB U UX PELUPKYISIUU — 3TO HE MPOCTO TEXHUUYECKHE U
TEXHOJIOTMYECKUE BOIMPOCH,, a OCHOBOIIOJAralolIMe 3JIEMEHThl CTPATETMH YCTONYMBOIO
pa3BUTHSL.

B HEkoTOphIX  CEKTOpax HSKOHOMHUKH  OOIIECHPUHATON  TPAKTUKOW  SBISICTCS
UCIIOJIb30BAHUE OTXO0JIOB HE TOJIBKO C IIEJIbI0 UX MPUMEHEHUS B KAUECTBE UCTOUHUKA CHIPhS WIIH
SHEPTHH B MPOIIECCE, TJIe 3TH OTXOAbl OBLIM MOJIy4YeHBI MepBOHAYAIbHO. BO MHOTMX cTpaHax
KPYIHBIEC MPOMBIILJICHHBIE KOMILJIEKCHI CO3/IaBAJIUCh 110 KACKAJHOMY MPUHIIUITY, B COOTBETCTBUU
C KOTOPBIM OTXO/IbI, 00pa3yIouecs Ha OJTHOM MPOMBIIIIICHHOM IPEANPUATHH, TPEBPAIAINCH B
ChIpbe JUIsl JIpyroro npenanpustus. OOMeH OTX0JaMHM Ha HAIMOHAJIBHOM W MEXIYHAPOJIHOM
YPOBHSIX C LIEJIbIO UX MEpEeJadyy U3 OJHOr0 MPOMBIIUIEHHOIO CEKTOpa B APYIrOM TakKe SIBISETCS
3¢ (EeKTHBHBIM BapUaHTOM PEIICHUs MPOOJIEMbI, OCOOCHHO B TE€X CIIydasX, KOI/Ia OII[yIIAeTCs
HEXBaTKa ChIpbi. [lepCcreKTUBbI AAbHEUIIEr0 PAaCUIMPEHUs] MCIOJIb30BaHUSA U PELUPKYISIUU
OTXOJIOB TIPEJCTABIIAIOTCS BIIOJHE pPEAJbHBIMU, €CIM TaKU€ TMPOEKTHl IKOHOMHUYECKH U
9KOJIOTUYECKH 00OCHOBAHEI.

B Hacrosiiee Bpemsi pecypcocOeperarmmmii MpuHIKIT TPUPOAOIIOIH30BAHUS SABIISICTCS
OCHOBOM JTaJIbHEHMIIIEr0 pa3BUTHUS HAPOJHOTO XO35KCTBA cTpaHbl. OH Halllesl CBOE OTPAKEHHUE B
XO0JIE pealu3ali TOoCyAapCTBEHHOW mporpammbl  «OTXOIbl», KOTOpas HalpaBjeHa Ha
MCIIOJIb30BaHNE TEXHOJIOTHI, 000pyI0BaHUS U WH)KEHEPHBIX PEIICHUH, CBOASIINX K MUHUMYMY
WM MCKIIOYAIOIIUX BPEAHOE BO3JCHCTBUE PE3YJIBTATOB XO3AWCTBEHHOW MIEATEIHHOCTH HaA

npupony. Ee menb — co3gaHue OJarOnpusTHBIX YCIIOBHM OKpYXarolledl cpeabl 3a cyer
nepexo/ia K Majio- U 0€30TXOJAHBIM TEXHOJIOTHSIM, KOMIUIEKCHOMY HCIOJIb30BaHUIO TPUPOIHOTO
CBIPBSI.

OtcyTcTBME [0 TOCIHEAHETO BPEMEHM JEMCTBEHHBIX HSKOHOMHUYECKHUX OLIEHOK
OPUPOIHOTO (PaKTOpa Ha MPAKTHKE MPUBOAUT K TOMY, UTO IIPU BEIOOPE TEXHOJIOTUYECKOH CXEMBbI
nepepaboTKU ChIpbS U OTXOAOB MPEUMYIIECTBO IMOJIy4aroT OoJiee AeleBble, HO MIPUPOIOEMKUE
CTPYKTYpbl mpousBoacTBa. OOBsCHSIETCS 53TO TeM, UTO 3arpaThl Ha (OpMHpPOBaHHE
MIPOU3BOJICTBEHHBIX CTPYKTYpP, (YHKIMOHMPOBAHHE KOTOPBIX MpPEIyCMaTpPUBAeTCS Ha OCHOBE
MaJio- U 0€30TXOAHOM TEXHOJIOTUH, KaK MPABUJIO BBIIIE, YEM MPU TPATUIMOHHON TEXHOJIOIHH,
CBSI3aHHOM C BO3pacTaHUEM HAarpy3Ku Ha OKpYy’Kalollyio cpely. Beab skomornueckuit gaxrop,
ABJISAACH BHEITHUM T10 OTHOLIEHMIO K IPOM3BOJCTBY, JKOHOMUYECKON OLIEHKHM HE MoiyvaeT. Peub
UAEeT O pa3pabOTKe KPUTEPUEB U YPOBHEM 3KOJOTMYHOCTH IPOU3BOJCTBA B BUJAE CHCTEMBI
COOTBETCTBYIOILMX MOKa3aTeeH.

[Ipumenenue mnokasareneil pecypco-, BOJIOEMKOCTH, HCIOJIb30BaHHWE TEPPUTOPHH Ha
€VHMILY BBITYCKAEMON MNPOAYKLIUU MU JAPYrUX AHAJOTUYHBIX XapaKTEPUCTHK SKOJIOTM3aLUU
MIPOM3BOJICTBA XOTS U IO3BOJISIET B OINpPEAETICHHOW Mepe OLIEHWUTh CTENeHb MHTEHCHU(PHUKAIUU
BOBJICUEHUS TIPUPOJHBIX U CHIPHEBBIX PECYPCOB HA OCHOBE COOTBETCTBYIOIUX TEXHOJIOIHM, BCE
K€ He JaeT OoTBeTa 00 YpPOBHE 3KOJIOTMYECKOM YMCTOTHI MPOU3BOACTBA. Mcronb30BaHue 3TUX
IpyMNI TOKa3aTeneld Hapsay ¢ MOoKaszaTeslsMu yiiepOa OT 3arpsi3HeHHs OKpY’Karolled cpenbl u
HEPALMOHAIBHOTO MPUPOIOTNOIH30BAHMS MPUBOAUT HAa MPAKTUKE K MPOTHUBOPEUMBBIM BBIBOJAM
13-32 MHOTOKPUTEPHUAIBHOCTH JKOJIOTMUYECKUX U SKOHOMHMUYECKHX OLIEHOK TE€XHOJOrWil. B aTmx
YCIIOBUSIX OIpEAENeHUE €AMHOI0 COMOCTaBUMOTO KpUTEpUs HSKOJOTH3alMU IPOU3BOJICTBA
npezcTaBisieTcss HeoOXOJMMOM MPEeaNOChIIKOM COBEPLICHCTBOBAHMUSA Ipoliecca yIpaBJICHHUs
OXpaHOM OKpYy»Karolen cpesibl U 00ecredeHns] yCTOWYUBOTO Pa3BUTHSL.

B KkadecTBe Takoro KpuUTepuUs MOXKET OBITh MPHUHAT YPOBEHb O€30TXOIHOCTH
IPOM3BOJICTBA, HAXOAALIMMCA B TECHOW B3aMMOCBS3M M 3aBUCUMOCTH OT MaciuTaboB
noTpeOJIeHUsT PECYPCOB OKPYKAOIIEH Cpelbl U Maccoi pa3MelaeMbIX B Hell oTxomoB. Takum
o0pa3oM, OIEHKa YpOBHS O€30TXOJHOCTH MOYKET OCHOBBIBATBCA Ha  IOKa3aTelsX,
XapaKTEpU3YIOIIMX CTENEHb 3aMKHYTOCTH MAaTE€pUaIbHO-CBIPHEBBIX IIOTOKOB Ha «BXOJE» U



«BBIXOJIE» IPOU3BOJCTBA IO OTHOUIEHMIO K OKpyKarouen cpene. OmnpeneneHue TaHHBIX
IoKa3aresel B HaTypalbHO-BELIECTBEHHOM HMCUYMCICHMH IM03BOJIAET AaTh 0OJee 10CTOBEPHYIO,
HE IOABEPKEHHYIO BIMSHUIO LIEH M CTPYKTYPHBIX CJIBHUIOB, OLIEHKY YpPOBHSI O€30TXOAHOCTH
IPOM3BOJICTBA.

Crenenb 3aMKHYTOCTH TPOM3BOJICTBA IO OTHOIICHUIO K OKPYXAIOIIEH Cpele MOKET
OIpEeNeNAThCA KaK OTHOIIEHHWE MAacChl NPOU3BEIECHHOM MPOJAYKIMU K M3PAacXOJ0BaHHON Ha ee
IIOJIyUEHUE MAcCe MaTEpPUAIIbHO-ChIPbEBBIX pecypcoB. [Ipu 3TOM B IIPOU3BENEHHYIO TPOIYKIIUIO
1es1ecoo0pa3Ho BKJIOYATh HE TOJBKO OCHOBHOM M MOOOYHBIM NMPOAYKT, HO M MNPOLYKLHIO,
W3TOTOBJICHHYI0 Ha JaHHOM NPEIUPUITHH M3 YTHIM3HUPYEMBIX OTXOAOB, a TaKXe€ Maccy
OTXO/IOB, PEAIN3YEMbIX Ha CTOPOHY.

YpoBeHb OE30TXOJHOCTH MOXKET OIIEHHWBAThCSI Ha OCHOBE IOKa3aTelst 3aMKHYTOCTH,
CKOPPEKTUPOBAHHOIO Ha KO3(Q(QUUIMEHT 3KOJIOIMYHOCTH, YTO JA€T BO3MOXKHOCThH OIPENEINUTh
CTeNeHb CcOaJTaHCUPOBAHHOCTH MAaTEPUATbHO-CHIPHEBBIX MOTOKOB HA «BXOJIE» M «BBIXOJE»
IPOM3BOJICTBA C YYETOM YPOBHS €0 SKOJOTHUECKOM 0e30MacHOCTH.

B 3aBucuMocTM OT cHEHU(PHUKHA TEXHOJOTMYECKOrOo Ipolecca Io mepepaboTke
BTOPUYHOTO CBIPbSl M HCIOJb30BAHUIO OTXOAOB YPOBEHb O€30TXOJHOCTH IPOU3BOCTBA
1e1ec000pa3HO OIIEHMBATh C YYETOM II0Ka3aTelaedl BOJO0-, SHEPrOEMKOCTH TEXHOJIOIMYECKHX
HPOLIECCOB U JP.

B mensx ycTOHYMBOTO pa3BUTHS BaKHO TIOBBIIICHWE YPOBHS O€30TXOMHOCTH HE
OTJEJIHO B3ATOr0 MPEANpPHTHS, a KOMIUIEKCA MPOU3BOJCTB WM peruoHa B meiaoM. [loaromy
HEO0OXOUMO UX PaHKUPOBAThH B MOPSAKE 3aHUMAaEMOTr0 CPeN OJHOTUIIHBIX ITPOU3BOJICTB MECTa
10 YPOBHIO 0€30TXOJHOCTH U HKOJIOTMYHOCTH 110 CPAaBHEHUIO C IPOTPECCUBHBIM OTEYECTBEHHBIM
WIA 3apyOeKHBIM aHAJIOroM. METOIUYECKH OTO JIOCTUTACTCS MyTeM (UKCAIlMH YPOBHS
0€30TXOAHOCTH C TMOMOUIbI0 CUCTEMbl HATYpaJIbHBIX MOKa3aTeNell 10 OTHOLICHHIO K OOBEKTY-
aHaJIOTy. OTO TO3BOJSET PaHXUPOBAaTh TEXHOJOTMHM [0 YPOBHSIM MX SKOJIOTMUECKOH
IIPEIIOYTUTENBHOCTH U HKOJIOTHUECKOM ONAaCHOCTH:

. TE€XHOJIOTHH, COOTBETCTBYIOIINE IPOrPECCUBHBIM TEXHUUECKUM PEIICHUSIM;

. TEXHOJIOTMH, HE IIOJHOCTBIO OTBEYAIOIIME IPOIPECCUBHBIM TEXHUYECKUM
pelIeHUsM, OJIHAaKO B pE3yjbTaTe HX MOJEPHU3ALMU MOXKET OBbITh JOCTUTHYT TpeOyemblit
YPOBEHb O€30TXOAHOCTH U SKOJIOTUYHOCTH;

. TEXHOJIOTMM, HE OTBEYAIOLIUe IMPEeAbABIIEMbIM TpPeOOBaHUIM, MOJJIEKAIINE
BBIBOJlY U3 IPOM3BOJCTBA U JIMKBUIALINH.

JlaHHBI TTOAXOA K PAHKHUPOBAHUIO IPEANPUATHM M IPOU3BOJACTB IO CTENEHU HX
HKOJIOTUYHOCTH M OE30TXOAHOCTH MOXKET ObITh HCHOJb30BAaH JJs Leled CTPYKTYPHBIX
npeoOpa3oBaHMi B 9KOHOMHUKE.

JU1st CTUMYIIMPOBaHUS pecypcocOepexeHusi He0OX0UMO:

. YCTAaHOBUTh  CTaHAAapThl  (HOpPMaTWBBI) HA  MOTpeOJieHHe  TOIUIMBHO-
DHEPreTHUUECKUX U JPYTUX MAaTEPUAIBHBIX PECYPCOB HA €IMHUILY POAYKLHHU 110 MPEANPUATHIM
Ha YPOBHE JYYIIUX MUPOBBIX JOCTH)KCHUH;

. BBECTH IUIATy 32 CBEPXHOPMATUBHOE NOTPEOJIEHUE YKa3aHHBIX PECYPCOB;

. o0pa3oBaTh (enepalibHble U pernoHaIbHbIE (POHIBI PecypcocOepeKeHHUS.

VICTOYHUKOM CpeJCTB yKa3aHHbIX (OHIOB SBISAIOTCS IJIaTa 3a CBEPXHOPMATHBHOE
noTpedyieHne MaTepualbHBIX PECYpcOB M HHbIe mnocTyiuieHus. CpeactBa (QOHIOB cleayeT
IeJIEHANPaBIEHHO UCIIOB30BaTh JUIsl OCYIIECTBICHUS MEPOIIPUATHII IO pecypcocOepexeHuto, a
TaK)K€ YaCTUYHOIO [OTAlleHMs] TPOILEHTAa 3a KPEAUT M0 MPEANpPUATUSM, BHEAPSIOMIUM
pecypcocOeperaronryto TexHonoruto. IIpeaiaraemas miara 3a CBEpXHOPMATUBHOE MOTpeOIeHHE
MaTepuaIbHBIX PECYPCOB C SKOHOMHYECKON TOUKH 3pEHHMsI OlpaBlaHa. Y MEeHbLIas noTpedieHue
CBIpbsl HA €IMHHULY MPOAYKLIUH, MBI TEM CaMbIM COKpAILaEéM KOJIMYECTBO BBOJUMBIX B
9KCIUTyaTalUIo IPUPOAHBIX PECYPCOB, BBITECHSSI U3 HApOAHOXO3AHCTBEHHOr0 OajlaHCca Xy/Ilne
U3 HUX. B pe3ynbTare 3T0r0 100BITast CPpeTHEOTPACIeBAs €IMHHUIIA CHIPbS CTAHOBUTCS JCIIEBIIE,
YTO 0OOCHOBBIBAET JAHHYIO SKOHOMUUYECKYIO MEPY.



KonnyecTBo BOBIEKAEMBIX B SKCIUTYaTaIlUIO IPUPOJHBIX PECYPCOB Ul YAOBICTBOPEHUS
HAIIMOHAJILHOW TIOTPEOHOCTH B HUX B YIPOIIEHHOM BHJIE ONPEICIISICTCS UCXOMSI U3 BRIPAKCHUH:

W3 mpuBEeOeHHBIX BBIPAXEHUI CIENyeT, YTO 4YeM MEHBIIE OTXOJIOB INPOU3BOJACTBA U
noTpeOJIeHUsl, TeM B MEHbBIIEM KOJUYECTBE MBI BOBJICKAaEM B OJKCIUTyaTAllMIO TMPUPOIHBIC
pecypcel. Kpome Toro, npu ymMeHbIIEHHH TOTPEOICHHSI MaTepHAIbHBIX PECYpPCOB, COKPAIIAETCs
yepO OT 3arps3HEHUsT OKPYXKAIOUICH Cpellbl, YTO YCHIMBAET HEOOXOAMMOCTh OCYIIECTBICHUS
TAaKOM IJIATHI.

KpomMe paccMOTpEeHHBIX BBIIIE MHCTPYMEHTOB 3KOJOTHUYECKOTO PEryJIMPOBAaHUS MOTYT
OPUMEHSTHCS U IPYTHe, TAKHE KaK:

. rOCYJapCTBEHHBIC CYOCHIMH HA OCYIIECTBICHHE KPYIHBIX M 0CO00 3HAYMMBIX U
pecypcocOeperaronmx MEpOnpUsITHI;

. HAJIOTOBBIE JIBFOTHI HA ONPEACICHHBI CPOK TIPU BHEAPEHHH HOBBIX
pecypcocOeperaronmx TeXHOJIOTHI;

. BKIIIOYCHUE B KOHKYPCHBIC U JIUIICH3HMOHHBIC YCJIOBUSI HAa OCBOCHHE MPHUPOJHBIX
PECYPCOB  DKOHOMHYECKHM OOOCHOBAaHHBIE MEPONPHUATHS TI0  PECYpCOCOEPeRKEHHUI0 |
UCTIOJIb30BaHUIO OTXOJIOB;

. OKa3aHHe MOAJCPKKH MaJOMy TMPEANPHHAMATEIBCTBY, CIICIUAINZUPYIOIIEMYCS
Ha pa3pabOTKe U BHEJPEHUHU HOBBIX PECypcoCcOeperarmux TeXHOIOTHIA.

B DOxkomormveckoit poktpune Poccuiickoit ®enepamuu (2002) chopmyarpoBaHbI
OCHOBHBIC  HAIPABICHHS IO  CHW)KCHUIO  3arps3HEHHs]  OKPY)KAIoIIeH  cpeasl |
pecypcocOepereHUIO.

OCHOBHBIMU  33JjauaMH  SIBJISIFOTCS CHUIKCHUE 3arps3HEHUS OKPYKAIOUICH Cpelibl
BbIOpOcamMu, cOpocaMH W OTXOJAaMH, a TakKXKe OIEpexaroliee CHIDKEHHE DJHEpPro- W
MaTEepPHAIOEMKOCTH TMPOIYKIIMUA M YCIYT TI0 CPAaBHEHHIO C POCTOM HX MPOM3BOJCTBA. J[j1s 3TOTO
HE00X0UMO:

. BBE/ICHHE OTBETCTBEHHOCTH MPOU3BOJUTENS 3a MPOU3BEICHHBIM MPOAYKT B
TEUEHUE BCErO0 IMKJIa €ro CYHIECTBOBAHUS OT TIOJYYEHHUS CBHIPbS M TPOM3BOJCTBA JO
YTUITU3ALIUY;

. CTUMYJHMpPOBAaHUE  pecypcocOeperalomux U 0e30TXOJHBIX  TEXHOJOTHH,
MCIOJIb30BaHNE BTOPUYHBIX PECYPCOB, B TOM YHCIIe TIepepaboTKH HAKOMHUBIIUXCS OTXOJIOB;

. MOJ/IEPKKa MPOU3BOJICTBA TOBAPOB, PACCUYMTAHHBIX HA MAKCUMAJIBHO JITTUTEIILHOE
HCII0JIb30BaHUE;

. pallMOHATIbHOE MCIIOJBb30BAHUE BOJHBIX PECYPCOB, COKpAIllEHWE YAEIbHOIO
BOJIONOTPEOICHUS B IPOU3BOCTBE U KIJIUITHO-KOMMYHAITLHOM XO35HCTBE;

. TEXHOJIOTHYECKOE TIEPEBOOPYKEHHUE WIIM MOCTETICHHBIM BBIBOJ U3 DKCILTyaTalluu

OpEANpUsATHA ¢ ycTapeBIIMM OOOpYJOBAaHUEM, OCHAIEHHE MNPEANPUITUH COBPEMEHHBIM
MPUPOIOOXPAHHBIM 000PYIOBaHHUEM;

. NOJ/IEP)KKA  HKOJIOTUYECKH O€30IacHOr0 IMPOU3BOJACTBA JHEPIUH, BKIIOYAS
HCIOJIb30BaHNE BO300OHOBUMBIX UICTOYHUKOB U BTOPUYHOTO CHIPBS;

. CHIDKEHUE II0TEPb JHEPrUU IPU TPAHCIOPTUPOBKE, B TOM UYHUCIE 3a CYET
JEeleHTpaIU3a1H IPOU3BOJICTBA SHEPTHH U SHEPIrOCHA0XKEHUS MEJIKUX MOTpeOuTeNei;

. MOJEpHHU3AIUs ¥  DPa3BUTHE TEXHOJOTHH, 00eCHeunBaIOIMX  CHI)KEHUE
HEraTUBHOTO BIIMSHMS TPAHCIOPTHO-KOMMYHHKAIIMOHHBIX KOMILUIEKCOB HAa COCTOSIHUE CpEabl
IIPO’KUBAHUS HACEIICHUS;

. pa3BUTHE SKOJIOTMYECKH OPUEHTUPOBAHHBIX U 3HEProd(PEKTUBHBIX TEXHOJIOTUI

u Jp.



Jlekuust 3. PECYPCOCBEPEKEHUE W SKOJIOI'US ITPU ITPOU3BOICTBE
CTPOUTEJIBHBIX MATEPHUAJIOB, U3JIEJIMU U KOHCTPYKLIUU.

Meroanueckue moIxXo/1bl K SKOJIOTUYECKON OLIEHKE CTPOUTEIbHBIX MaTepPUAIOB,
cornacHo cranaaptam MCO-14000, moryT ObITh Pa3IUYHBIMU, HO TIPU STOM 0053aTEIILHO
AQHAIM3UPYIOTCS CBSI3aHHBIE C HUMU HArpy3Kd Ha OKPYXKAIOUIYIO0 CPeay MO KUZHEHHOMY IUKITY
MaTepuana. Hanbomnee TUIIMYHBIC ATAIBI «OKU3HW» (FKHU3HEHHAS HCTOPHSI) CTPOUTEIBHBIX
MaTepuaIoB U BOZMOXKHOCTH €€ MTPOJUICHHUS MTPEICTaBICHbl CXeMaTU4YeCKH Ha puc. 3.1.

Puc. 3.1. Tunnunas cxema KU3HECHHOT'O IUKJIa CTPOUTCIIBHBIX MaTCPpHUAJIIOB

[Tpu sxonoruueckoit onenke XK1 yunTeiBaeTcs BIUSHUE HE TOJBKO CAaMOTO MaTepHalia, HO |
mponeccoB, COMPOBOXAAKIINUX €ro IO XU3HCHHOMY HHUKIY — OT ,Z[O6I:I‘H/I ChIpbs JIsA €TI0
U3TOTOBIICHHS, 10 YHUYTOXKCHUS, 3aXOPOHEHHS WK, YTO 00Jiee MPEAIIOYTHTEILHO, TIOBTOPHOTO
Cro HCHOJIB30BaHUA JId H3IrOTOBJICHUSA HOBBIX MAaTCpHUAJIOB. DTO MO3BOJISIET «BaAMKHYTBb»
KH3HCHHBI UK MaTepuaia W PEIINTh JKOJOTHYECKUE 3aJa4d — COKPATUTH KOJIUYECTBO
OTXOJIOB M 00eCIeuuTh pecypcocOepexeHne. DKOJIOTHYecKas Oe30MacHOCTh MaTepHaliOB



paccMaTprBaeTCs U OIIEHUBACTCS HE 10 MPUHIMITY «37IeCh U ceiuacy, a «Be3ae U Bceraay. [lpu
9TOM OIIEHMBAIOTCSI HE TOJIBKO IPSMBIC (SBHBIC) HETATHBHBIC BO3JCHCTBHSA, TAKUE KaK SMHCCHS
BPEIHBIX BEIECTB, 00pa30BaHUE OTXOJOB U T.II., HO U KOCBEHHbIE 3((eKThl (AePULIUT CHIPbA,
BIIMSHUE HA 3/I0pPOBbE YEJOBEKAa, YXYALICHHE KAauecTBa OKPYKAIOIIEH Cpeabl, Harpy3KH IpH
HepeBO3Ke MaTepUaoB U T.1.).

I[J'ISI obOecreyeHus 00BEKTUBHOCTH PE3YIbTATOB aHaJIM3a pacCMaTpuBarOTCA
B3aUMOCBA3aHHBIC MTAPaMETPhI «CBOICTBa Marepuajia — KadCCTBO CPCAbD).

Onenka HKOJOTHYECKUX A(PPEKTOB B3aUMOJCHCTBUS CTPOUTENIBHBIX MAaTEpUANOB C
OKpYyXaromiel cpeoi 6a3upyercss Ha KOMIUIEKCE HE3aBHCUMBIX METOJIOB:

* CONOCTAaBHUTEIbHBIN aHANMU3 (PKCHEPTHBIA aHaj W3, METOJl PaCCyXJICHUI) Oa3upyercs Ha
UMCIOIIEHCS] Hay4YHOU MH(MOpMAIIMH, ¢ aHAJIU3€ M MOCICAYIOIIUX JIOTUYSCKUX PACCYKICHHSIX.
AHaM3 J1aeT OTHOCUTENBHYIO OIICHKY HAarpy3oK Ha 4YellOBeKa M OKPYXAloIlyl Cpeay u
MO3BOJISICT PACIIONIOKUTH CPABHUBAEMbIC MAaTEPHAIIbI B TIOPSJIKE SKOJIOTUYECKOTO MPEAIOUTCHHS,
KJaccu(UIUpOBaTh WX M0 OSKOJOTUYECKOMY KadecTBY. Pe3ynbraToM SIBJISIIOTCS KapThl
IKOJIOTHYECKOTO BBIOOpPA CTPOUTEIBHBIX MATEPHAJIOB, KOTOPBIMH MOXET TIOJB30BaThCS
MOTPEOUTEIIb;

* CUCTEMHBIN aHaIM3 (METOJ «UEPHOTO SIMKa») 3aKJII0YAEeTCs B aHAIN3E U MAaTEeMaTHYECKOM
OLIEHKE BCEX BXOSLIMX M BBIXOAALIMX IMOTOKOB. Mcmomb3yercs Ui pacueTra «dKoOamaHcay,
BO3JICHCTBUM MaTepHalla Ha CPEly U OLIEHKH NOCIEACTBUN

STHUX BIUSHUM;

* MeToJ rpadoB (OpUEHTHPOBAHHBIE TI'padbl I PEUIEHUS] MHOTOKOMIIOHEHTHBIX 3KOJIOrO-
HSKOHOMHMUYECKUX 3a/lad) II03BOJIIET OLEHUTh TMpsMble U OOpaTHbIE CBSI3U: «KAueCTBO
CTPOUTEIIBCTBA—KAYECTBO CPENBI»;

° KBaJII/IMeTpI/I‘-IeCKI/Iﬁ MCETO UCIIOJIB3YCTCH IS OUCHKH MHTCTPAJIBHOI'O KaY€CTBA MaTCpHraia.

OOBIYHO METOJIMKa 3KOJIOTMYECKOM OLICHKU CTPOUTCIIBHOT'O MaTCpualia 1o €ro KU3HCHHOMY
OUKITY COCTOUT U3 CICAYIOINUX OCHOBHBIX JacTei:

* pa3paboTKa U ONKCAHUE KU3HEHHOT'O IIUKJIa MPOIyKTa (MHBEHTAapU3aI[MOHHBII aHaIH3);

® OIICHKa BO3}1€I710TBPII71, BO3HUKAKOIHUX Ha IMIPOTSKCHUHU XKXU3HCHHOTO IHKJIA (OHGHKa
BO3JICHCTBUI);

* aHaNM3, HAMPABJICHHBI Ha COBEPIICHCTBOBAHME KAauyeCTBa MPOAYKTA (ONMTHMH3AI[MOHHBIH
aHamn3);

* aHaJIW3, HANPABJICHHBIA Ha SKOJIOTUYECKYIO KIACCU(PHUKAIMIO MPOIYKIIUNA U 0OOCHOBAaHHBIN
BBIOOp MaTEPHAJIOB ISl HCIIOJIb30BAHUS B CTPOUTENBCTBE (KJIaCCU(PUKAIIMOHHBIN aHAIH3).



DKojoruyeckas OIEHKAa HArpy30K CTPOHUTENbHBIX MAaTepUalioB Ha OKPYXAIOIIYI0 Cpery
JIOJDKHA MPOBOJMTHCS 110 MATH COCTABISAIOMUM Onocdepsl: armochepe, ruapocdepe, murochepe
(mouBe, CBHIPHIO), DHEPTUM M OMOTHYECKMM KOMIIOHEHTaM (BKiIIOuas uenoBeka). [lpu
9KOJIOTMYECKOM OlLIEHKEe MaTepHasoB, B MEPBYIO OuYepeb, HEOOXOAMMO YUUTHIBATh HETaTHUBHBIC
BO3/ICICTBUS, MPUBOASAIINE K OOOCTPEHHUIO TTI00ATbHBIX IKOJIOTMYECKUX MPOOJIeM, TaKHX Kak
NapHUKOBBIN 3((EKT, MOBPEXKICHHE 030HOBOTO CJIOs, 3arpsi3HEHKE 110YB, HCTOILCHUE PECYPCOB
U T.JI.

K HeratuBHBIM »KOJOTHYECKUM AP (deKTaM Mo KU3HCHHOMY IUKIY Marepuana OTHOCHT:
UCTOIICHUE PECYpPCOB; 3arpsi3HEHUE aTMOCQEphl; 3arpsS3HEHUE BOJHOW CpEIbl; YHHUYTOKCHUE
MOYBEHHOTO TOKPOBA; M3MEHEHHWE JaHAmadTa; BO3HUKHOBEHHUE TEXHOTCHHBIX JAHAMA(TOB;
OIlacHOE LITYMOBOE 3arpsi3HEHUE; 00pa30BaHUE OTXOOB; HAPYIICHUE TIPUPOIHOTO PABHOBECHS B
JKOCHCTEME; YHHYTOXKCHHUE, Jerpaliallis, YrHETEHUE pPACTUTEILHOCTH; JIMKBHIAIMS MECT
THE3JI0BHI MTHI]; PAaCIyrUBaHUE >KUBOTHBIX, HAPYIICHHWE IMyTeH WX MHUTPALNN; WU3MCHCHHUE
TUPOTEOJIOTUYECKOT0 PEKUMA; W3MEHEHUE HAIPSHKEHHOTO COCTOSHUS IJIaCTOB 3eMIIM M TIp.
MIPSIMBIE B KOCBEHHBIC (PP EKTHI.

[Tpu onenke XXM 00s13aTeNbHO YYUTHIBAETCS TaKKE KOMILIEKC HAarpy30K Ha OKPYKAIOIIYIO
Cpely W YeJOBEKa 3a CYET TPAaHCIOPTHUPOBKM MaTepuana. [IpeamoureHune OTaaeTcss MECTHBIM
CTPOUTENbHBIM MaTepuajaM, MNPOU3BEIECHHBIM B HEMOCPEACTBEHHON OJIM30CTH OT JOOBIYU
CBIPBS, U T.II.

HpI/IHI_II/Il'II/IaJ'IBHaH CXEMa OICHKH OSKOJOTMYCCKHUX Bq)(l)eKTOB o JKM3HCHHOMY LUKy
MaTrcpHraia BKIIOYACT aHajlnu3 CJICAYIOINX €ro 3TallOB:

* 10ObIYa CBIPBS;
* U3TOTOBJICHUE MAaTEPUAIIOB U U3/ICINH;
* 9Tal CTPOUTEIHCTBA (MPUMEHEHHE MaTepHaa);

SKCIUTyaTarusi («WKU3HbY» MaTephajia B OOBEKTE, HEOOXOJMMOCTh yXOJla 3a HUM A
MOJJIEP)KAaHUSI €r0 KadyecTBa, COBMECTHMOCTh C MaTepHallaMd, KOTOPBIC HCIONB3YIOTCS s
MIPOJUICHUS dTara dKCILTyaTalliu - PEMOHTA, PeCTaBpaIllH, PEKOHCTPYKIIHH);

VHUUYTOKEHUE WM TIOBTOPHOE WCIOJb30BaHUE (MPU 3aMEHE MaTrepuana, CHOCe 3/IaHus,
COOPYKEHHS).

[TpuMep aHAMTHYECKOW CXEMBI OIEHKH Harpy30K Ha OKPYKAIOUIYIO CPedy IO KU3HEHHOMY
[UKJTY MaTepuaia npuBeeH B maon. 3.1.



Tabauua

3.1

AHaJINTHYeCKAas cXeMa OLeHKH HATPY30K HA OKPYKAIOLIYI0 Cpely IO *KU3HEHHOMY LHMKJIY
cTpouTeibHOro Mmarepuasa (CM)

Dram
JKU3HEHHOT'O
mukia CM

Dxonorudeckue 3P HEeKThI

Crparernueckue 3KOJIOTUYECKUE
MEPONPUATHS [0 CHIKEHUIO HArpy3oK Ha
OKpYXaroIlyIo Cpery

JloGp1ua chIpbst

Hcuepnianue pecypcon
(MaTepHaNbHBIX,
IHEPTETHYCCKHUX,
npupoHbIX) Hapymenne
nanamadTta [ToBpexnenue
IKOCHUCTEM (3arpsisHEHUE
BO3/TyXa, BOJIbI, TIOYBHI,
BBIJICJICHUE OTIACHBIX
BBIOPOCOB U T.1.)

M36eranme HEHYKHOTO YIOTpeOIeHus
ChIpbs Vcronp3oBaHne BTOPUYHOTO U
BO300HOBIISIEMOTO ChIpbs ONTHMaIbHOE
UCIIOJIb30BAHUE CHIPbHS

Uzrorosnenue Otxoasl Bozmosxub! BpeHbie | [Ipon3BOACTBO KaueCTBEHHBIX, 10JITOBEUHBIX
marepuaia u BbIOPOCHI B BOJTY, BO3/1YX, matepuaioB COepexeHne pecypcoB
171631 (1717 nouBy [lorpebnenue sueprun | Coznanue MaTepuaioB
HOJU(PYHKIHNOHAIBHOTO Ha3HAYECHUS
CHuKeHre KOJIM4eCcTBa ATarnoB 00paboTKu
CrpoutensctBo | [lorpebrnenue snepruu Hcnonp30BaHNEe KaYECTBEHHBIX MATEPHAIIOB
(mpuMeHeHue OO6pa3oBaHue 0TX0/10B OTKa3 OT UCIIOJIB30BAHUS MATEPHUATIOB C
CM) Bpennbie BBIOpOCHI OpraHNYEeCKUMH PaCTBOPUTEISIMU U JIP.
3arpsi3HEHUE OKPY)KAIOLEH | BpEIHBIX JUIsl YEJIOBEKA MAaTEPHUAJIOB
Cpelbl CooTBeTcTBHE AOATOBEYHOCTH OTAEIBbHBIX
MaTepHuaoB, NeTaleH, U3LCIUN CPOKY
CITY>KOBI BCETO 3/IaHUS
OKcIulyaTanus Bpenusie BeiOpocs! Biusuue | KonTposs 3a cocTosiHueM Matepuana Yxo[
(«xu3ap» CM B | Ha 30pOBBE JIIOJIEH, a TaKKe |3a MarepuaioMm BoccraHoBiieHne ero
00BeKTe) BCE€ BUJIbI BO3JEHCTBUI KaK U | cBOCTB CBOEBpPEMEHHAs 3aMEHA
IIPU CTPOUTENHCTBE, HO B COCTapHBIIErocs MaTepuana
MEHBUIEH CTENEHN
YHuutoxeHue O06pa3oBaHuEe OrPOMHOTO PemonT PecraBparnus OTka3 oT cBajgok
WM TIOBTOPHOE KOJIMYECTBA OTXOJIOB MPHU OTKa3 OT coKUranus Y TUIM3aIus
HCIIOJIb30BaHUE CHOCE 3[1aHUH 3arpsA3HEHUE | CTPOMUTEIBHBIX 0TX010B COpTUPOBKaA

OKpY>KaroIleu cpeibl
Hapymenne nanamadra u
T.J.

orxojoB [Ipeanoyrenue moBTOpHOMY
UCTIOJIb30BaHUIO 0€3 mepepadoTKu

st meporo 3tana KIIM — 100b14a cbIpbsi — IIPU SKOJOTMYECKON OLICHKE YUYUTHIBACTCS

€ro I[OGBIBaeMBIﬁ 3ariac, KOTOpBIfI OIpCACIACTCSA Ha OCHOBC TCXHUYCCKHUX, SKOHOMUYCCKUX U

9KOJIOTHYECKUX (aKTOPOB IS KOHKPETHOTO peruoHa. [[isi HEKOTOphIX BUIOB CHIPb YyXkKe

U3BECTHO, YTO MX 3arac MCYEpPIbIBACTCS B KOPOTKUH (0003pUMBIN) CPOK, ecinu J00b4a OyneT




NPOJIOJDKEHA Ha HacTosmeM ypoBHe. [Ipomecc 100bMM CHIPBSt BO MHOTHX CITy4asx MPHUBOIUT K
HOBPEXICHUIO HKOCUCTEM, BBIJECICHUIO BBIOPOCOB, yYalIaloTCsl KaracTpodsl mpu a00bYe U
TPaHCHOPTUPOBKE HE(PTH, JOOBIUE YIJIS U T.II.

Ha puc. 33 mnokazaHbl 5KOJIOTMYECKHE IIOCIEIACTBHS OTKPBITOM pa3padOTKU IOJIE3HBIX
uckomnaemsix. IIpu 3TOM, 1O OLIEHKE CHELUAINCTOB, OKOJIO 25% MaTepualloB UJET B OTXObI

IMpOU3BOJICTBA.
Harpy3ku Ha OKpyXatoLlylo cpeay npu nobbive
CbIpbs OTKPbITLIM cnocobom paspaboTku
MEeCTOpOXaeHUN
NOCNeacTsuA neToweHmue
oTX0Ab! NOCNEACTBMA NP
B3pLIBHLX PADOT Ha — pecypcos norpysxe,
MECTOPONEHIAX nepepaborre u
\ NePesoIXe Chipss
(] JAPRINEHNE ATMOCDEPBI NBINBIO [
HapyLUeHwe paspywenne
penseda NOMBEHHOND
nospoea
J 1
Hapywenne Hapywenne
BOAMOrO Bananca — 3ArPAIHEHNE BOAHOM CPEn PENVAME TPYHTORBIX
TEPPUT oMM 8oa
i + 1 1
ofpasosanue MAMEDAN b HEAMM JAMMKATAMM, ocywenne
HOBLIX BOAOEMOB BOWECTRAMM W3 HCNONLIY eMBIMK TePPUTODWA B
Ha mecre caMoro npu AoGLME pesynerare oTkadKM
BoipaboTanmbix MECTOPOMAEHWA nepepaboTre Cuipes BOALI U3 KEPLEPOR
rapeepoe

Puc. 3.2. Dxonorndeckue MMOCICACTBUA OTKpBITOﬁ pa3pa60TK1/I TTOJIC3HBIX NCKOITAaCMbIX

[TpakTnyeckn Bce MoJe3HbIE HCKomaemble MOCKOBCKOM 00JIacTH JTOOBIBAIOTCS OTKPBITHIM
Croco0OM, YTO HPUBOAMUT K 3HAUMTEILHOMY HapylleHUIO 3emenb. Ha mecre mcuepnaHHOro
MECTOPOKIECHHUS OCTAIOTCSl Kapbepbl M OTBAJBl IIyCTOM MOPOJBI, CO3JAIOIIUE CBOEOOpPA3HBIN
«IyHHBIH» nanamadT. HekoTopble Kapbepbl NOCTENEHHO 3aMOJHSIOTCS BOJOW, B JPYTHX
yCTpauBalOT CBalKH. HapylieHHble 3eMiIM 10 MpaBWJaM 3eMJICNIONb30BaHUA TPEOYIOT

PEeKyJIbTHBAIIMN, T.€. BOCCTAHOBJICHUS TIOYBEHHO-PACTUTEIBHOTO TMOKpoBa. [IpocTeimmm
CHOCOOOM PpEeKyJIbTHUBAIMM SIBISETCS BbIpAaBHUBAHHWE ITOBEPXHOCTH: 3aChIlIKa KaphepoB U
pa3paBHUBaHHE OTBAJOB. PacTUTENHbHOCTH HA TaKOM MOBEPXHOCTH MOXKET IOCTETIEHHO
BOCCTAaHOBUTKCSI caMa. beIcTpee BCEro 3apacTaroT IMecYaHble OTBAJBI W Kaphephl. | TMHHUCTHIC
OTBaJbl W Kapbhepbl 3apacTalOT MeEAJeHHEeEe M, B OCHOBHOM, COpHOH TpaBoil. Eme xyxke
BOCCTaHABIIMBACTCA PACTUTEIBHOCTh HAa CYXMX M3BECTKOBBIX Kapbepax. YenoBeK MOXeT
YCKOPHTB 3TOT Tporiecc. J{Jsi 3Toro mepes HayaioM pa3padOTKH Kapbepa ¢ MOBEPXHOCTH 3€MIIH
CHUMAIOT TUIOJIOPOJIHBIN CIIOW M CKIanupyroT ero. [locie oTpaboTKu Kapbepa ero moBepXHOCTh
3aChINAeTCsl, BHIPAaBHUBACTCS, a CBEPXY HAHOCHUTCS COXPAHEHHBIA IUIOJOPOJHBINA MOYBEHHBIN
cioit. Takue BOCCTAaHOBIICHHBIC, PEKYJIbTHBHPOBAHHBIC 3EMJIM MOTYT HCIIOIB30BaThCS IS
JIECOTIOCA/IOK, JIYTOB, peXe — I0J] NalIHIO. B 3amonHeHHbIX BOIOM Kapbepax MOXKHO Pa3BOIUThH

pBIOyY 1160 co3/1aBaTh BOKPYT HUX PEKPEAMOHHBIC 30HBI.



Ha »tane mpomsBoacrBa CM He0OXOIUMO aHAJIM3UPOBATh, C KAKMMH HETaTHBHBIMH

IOCICACTBUAMU  IJId OK];)Y)KaIOH_Ieﬁ Cp€abpl  MpPEACTOUT

cooon

CTOJIKHYTbBCA. 3Ha‘lI/ITeJ'IBHy10

HKOJIOTMYECKYI0  ONACHOCTb  MPEACTABIISAIOT OPENIpUATHS 110  IPOU3BOJICTBY
UCKYCCTBEHHBIX CTPOUTENIbHBIX MaTepuanoB. Hanbonee noiaHyo nHbopmanuo a1 3TOro sramna
KLIM MO>XHO MOJNYYUTh M3 SKOJOIMUYECKOr0 MacnopTa NPeANpHUsITHs, BbITYCKAIOIEro JAaHHbINH
Mmatepuan. Ha atame nmpowusBoicTBa CyHIECTBYET LEINbI psJl CEPbE3HBIX MPOOJIEM: BpEIHbIE
BbIOPOCHI B IIOYBY, BOJlY, BO3JyX, OTXO/bl U UCIOJIb30BaHUE OOJIBIIOrO KOJU4ecTBa 3Hepruu. Ot
KOJINYECTBA ATAaoB OOpaOOTKM 3aBUCUT SKOJIOTMYECKas Harpys3ka (Hampumep, IOJIydyeHue
IUIaCTMAcC, METAUIOB, OMTYMOB BKJIIOYa€T MHOIO TEXHOJOrudeckux nepezaenos). Ilpu
IPOM3BOJICTBE MUHEPAIbHBIX M OPraHWYECKHUX BSDKYLIMX, CHHTETHYECKUX ITOJIMMEPHBIX

MaTCpHraJioB BhIACIAIOTCSA BPEAHBIC BCIICCTBA.

OCHOBHBIMH HCTOYHHUKaMH 3arpA3HCHUA CUUTAKOTCA

BO3JyXxa
aC6eCTOHeMCHTHI)Ie, HN3BCCTKOBBLIC, XUMHWYCCKHEC IMTPOU3BOACTBA, IMMPCANPUATHUA 110 NPOU3BOJACTBY

OEMCHTHBIC,

KpPOBCJIBbHO-U30JLIIUOHHBIX MAaTCPHAJIOB, KepaMSI/ITO6€TOHHHe 3aBOJAbl W . OTH  XKe
NpCaAInpuATA HCraTUBHO BO3I[€fICTBy10T Ha IIO4YBbI 1 BOJOCMBI.

3HAUUTEIIbHBIE HEraTUBHBIC BO3/ICHCTBUS Ha COCTOSIHUE OKPYJKAIOLIEH Cpebl Y HAC B CTpaHE
OKa3bIBAIOT 3aBO/IbI I10 IPOU3BOJCTBY LleMeHTa. OT Menbyaiiiel IEeMEHTHOM MbUIH, OCeIatolei
B OKPECTHOCTSIX OJTHUX MpPEeINpUATHUI, THOHET pacTUTENIbHOCTh, pa3pyllaeTcsl I[OYBEHHAas

3KOCHUCTEMA, 00JIEIOT JIETOYHBIMU 3a001€BaHUSIMHU JIFOOU U J)KUBOTHBIC.

OMuccus BPCAHBIX BCHICCTB U BLI6pOCBI npu MpOU3BOJACTBEC CTPOUTCIIBHBIX MATCPHUATIOB

IpeJICTaBIEeHbI B maon. 3.5.

Tabnuua

3.2

IMHCCHS BPeJHBIX BelIeCTB B IpoLecce MOJy4YeHusl CTPOUTEIbHBIX MaTepuaJioB (CM)

Bun CM (nony4enue)

Bun 3arpssuuTens B
BBIOpOCax

Bug onmacHocTu n KaTeropusd BpCAHOCTU

Craasp (epepaboTka
YyryHa B CTaJlb)

Cepnuctsiii Ta3 (12,7
Kl Ha T
nepepaboTaHHOTO
gyyryHa) [IbuieBuHbIC
yactuusl (14,5 kKr Ha T
nepepaboTaHHOTO

4yryHa)

Kucnotueie noxxau Hapymenue
030HOBOTO CJIOS SIOBUTEIE ra3bl U Ap.
BellecTBa (LIMaHUCTBIA BOJOPO/I,
coequHeHUs GpTopa u GTOPBOIOPO/I,
COEIMHEHUS MbIlIbsIKa, pochopa,
CYypbMbl, CBUHIIA, TAPBI PTYTU U PEAKUX
METAJIJIOB, CMOJIbI)

AJNIOMUHHUI; IMAJIH;
CTeKJIa; KepaMuKa

IIInaku, IbLIb, Ta3bI

Kucnorusie noxan Hapymenne
030HOBOTO ¢JI0ST TOKCHYHBIE COSTMHEHNS
¢dTopa (dTopBogOpOa, hTOPUA HATPUS,
KaJbLIUS U JIp. B TIBUIHN)

CunTernyeckmne
nojaumepusie CM
(muponu3 Ha

I"a3b1, mapel
yII€BOJ0POIOB, COJIH,
KUCIOTEI Bo3MOKHO

[Tapuukossiii 3¢ dext Hapymenue
030HOBOTrO CJ10g TOKCUYHBIE U
KaHIIepOTreHHbIE BElecTBa




He(dTenepepabaTpIBaOIINX, | 00pa30BaHUE (apomMaTuyeckue yrieBo0pOIbI,
HEe(TEXUMHUYECKUX H JIP. BTOPUYHBIX MEPEKUCHBIC COCIUHEHMSI, CBOOOHBIC
XO03SUCTBEHHBIX 3arpsi3HUTEINEH 3a CUeT | paJuKaibl, COSAMHEHUS YTIeBOIOPOI0B
MPEANPUITHIX ) (hOTOXMMHYECKUX C OKCHJIaMU a30Ta U Cepbl)

peakuuii

Ilo creneHnm omacHOCTH JUIA Oprmanmeﬁ Cp€abl MNOpCANpUATHSA HTPOMBIIIICHHOCTH
CTPOUTCIIBHBIX MATCPUAJIOB MOKHO Pa3ACIUTh Ha IATh KJIIACCOB!

| (mambosiee omacHble) — KpYIHBIE IEMEHTHbIE 3aBOJIbI, 3aBOJIBI 110 MPOU3BOJCTBY APYTUX
BSDKYIIUX BEIIECTB (OOKUT B IleUax MarHe3uTa, I0JIOMUTA U Jp.);

Il — mnpennpustus 1O TPOU3BOACTBY TuIica, acOecta, W3BECTH, acdaabTOOETOHA,
JPEBECHOCTPY>KEYHBIX U IPEBECHOBOJIOKHUCTHIX TUTUT HA MOJUMEPHBIX CMOJIaX;

Il — mpennmpusTHss MO BBIMYCKY acOECTOIIEMEHTHBIX, OETOHHBIX U KEIe300€TOHHBIX
W31, MaTepuanoB u3 otxonoB TOC;

IV — nmpennpusaTust 1o Mpou3BOACTBY MOJMMEPHBIX MaTepHaiioB, (PastHCOBBIX U (PaphOpOBHIX
U3JIEUH, KEpaMUYECKOI0 U CHJIMKATHOTO KUPIHNYA;

V — mnpennpuatus 1no no0bde U 00paboTKe KaMHs, KaMblIUTa, (GUOpoIuTa, CTONSIPHBIX
U3JIeNuii, mapkera u ap.

B 3aBHCHMMOCTH OT KJlacca OIMACHOCTH MPEINPUITUHN JIUIsl HUX YCTAHABJIMBAIOTCS CIICAYIOIINE
pa3Mepsl CAaHUTAPHO-3AMMTHBIX 30H (B MeTpax): kimacc [ — 1 000, I — 500, Il — 300, IV —
100 u ximacc V — 50. Pazmepsl caHUTapHO-3aIIUTHBIX 30H JIaHBI OPHEHTUPOBOYHO U MOTYT OBITh
YMEHBIICHBI JUIS TIPEANPUATHA, TIPUMEHSFOIIUX 00JIee COBEPIICHHBIE TEXHOJIOTHH.

Ha »3rame crpouTe/ibcTBA BaXXHO MPEABAPUTENBHO OMNPENETUTh CPOK MPUTOJTHOCTH
pPa3IUYHBIX MAaTE€pHaJIOB, CTPOMTENBHBIX 3JEMEHTOB W BCEro 3/aHUs, a TakXKe OIICHUTH
JIOJITOBEYHOCTh Marepuana. BbICOKMI TOKa3aTellb JOJTOBEYHOCTHM O3HAYAeT, 4TO MaTepHall
JIOJITO COXPAHSET BCE CBOM CBOWMCTBA M MMEET OOJIBIINI CPOK MCIOIB30BAHUS 10 PEMOHTA WU
3aMeHbl u3Aenus. biaromaps HpoasieHUIO0 MepHoja HCIONb30BaHHUS MaTepHala Harpyska Ha
OKPY’KaIOMIYIO Cpey Ha 3TOT MEePHOJ] yMeHbIIaeTcs. BaskHO, 4TOOBI J0ATOBEYHOCTh MaTEPUAIOB
OTJIENIbHBIX CTPOUTENIBHBIX Y3JIOB BCETJa COOTBETCTBOBANA KU3HEHHOMY CpPOKY BCErO 3JaHUS.
[Tpu sKosOrMYecKoil olleHKe MaTepuasa Ha JaHHOM JTare yYUThIBAETCS KOJIUYECTBO OTXOJ0B U
BO3MOXHOCTh BBIOpOCa B OKpYXAlOIIyI0 CpEAy BpEIHBIX BEIIECTB NpPU IPOU3BOJICTBE
CTPOUTENBHBIX PAa0OT. AKIEHT INpH OIEHKE OTIEJOYHOM MPOAYKIUHU JeJaeTcsi Ha aHaju3
BIUSHUS MaTepuaja Ha 370poBbe ueioBeka. [lo pesymbraraM »5KOJIOTMYECKOW OLEHKU
HEXeNaTeIbHbIMU K  HCHOJB30BaHUI0 MOTYT CTaTh Jake MaTepualibl, MpOIIEeAIIne
TUTUEHUYECKYI0 cepTuduKaiuio. Kputepruem ans oTOpakOBKH SIBISIETCS HATMYUE B X COCTaBe
BPEIHBIX IS 3/0pOBBs BemlecTB. LlenecooOpa3Ho n3berarb MpUMEHEHUS! TaKUX MaTepualioB B
JKWIBIX ¥ OOMIECTBEHHBIX 34aHusAX. llog orpaHwuYeHuWe K WCIONB30BAHUIO TIOMAJAI0T
JPEBECHOCTPY)KEUHbIE MaTepHaibl Ha (eHONIOPOPMATBICTHIHOM CBS3YIOIIEM; MaTepUallbl, B
KOTOPBIX B KayecTBE BSKYILIEro npuMeHeH (ocorunc, Kied W Kpackh Ha OpraHMYecKUx




pacTBopuTensx; Marepuaisl, cogaepxkamue [IBX (PVC) u 1.1, OTKa3 OT UCHIOIBb30BaHUS MOKET
OBITh OCHOBAaH Ha IOKa3aTeNsiX, XapaKTePU3YIOIIMX KayecTBO BHYTPEHHEH cpeabl B 3JaHHUU
(BMI/ICCI/IH N3 HUX BPCAHBIX BCUICCTB B BO3AYX HOMCH_IeHI/If/'I, BJIAJKHOCTD, IIYM U T.I[.).

Ha 3Tane 3kcniiyaTaluM SK0JIOTHYECKasi Harpy3ka B OOJIBIION Mepe orpejeneHa BHIOOpoM,
CIEJTaHHBIM Ha NpPEIbIAYIIMX JTamnax, M 3/eCb JAONOJHUTEIbHO HEOOXOAUMO OIpEeNeNuTh
9KCIUTyaTallMOHHBIE 3aTPaThl HA YXOJ1 32 MaT€pPHUAJIOM JJIsl COXPAHEHHUs €ro CBOMCTB.

YV Hac B CTpaHC IIOKa HE€ BHEApPCHa CHCTEMaA 9KOJIOTHYECKOMN OIICHKHU CTPOUTCIBbHBIX
MaTCepuaJioB IO HUX IKU3HCHHOMY M[UKIY, IMIO3TOMY A4KTYaJIbHBIM OCTACTCA TIIATCIBHOC
OKOJIOTHYECKOEC HMCCIICAOBAHHUEC M OLCHKa 0e30IacHOCTH BCeEX CTPOUTCIIBHBIX MATCPUAIIOB,
MOT'yIIUX COACPKATH B CBOCM COCTABC BCIICCTBA, OIIACHBIC JISA 3O0POBbA. Yacto sTa npo6neMa
HE3aCITYKCHHO OCTAaCTCd BHC IIOJIA 3PCHHA HE TOJIBKO CICHHUAIIMCTOB B obOnactu KHJIMITHOT'O
CTPOHUTECIILCTBA, HO JaKC 3KOJIOTOB.

B pamkax cTpOHWTENBHOIO KOMILIEKCA OCTAIOTCS NMPAKTHUYECKH HE PEIICHHBIMH IMPOOJIEMBI,
CBSI3aHHBIE C MCIIOJI30BAaHUEM MaTEPHAIOB, COJEPIKAIIMX OIMACHBIC Ui 3J0pPOBbS YEJIOBEKA
BEII[ECTBA B HOBOM CTPOMTENIHCTBE, PEKOHCTPYKIIMM U pecTaBpanuu. MHOra oka3bpIBaeTCsi, 4To
CpelH LIMPOKO MCIOJIb3yEMbIX B CTPOUTENILCTBE MAaTEpHAIOB UMEIOTCS U onacHele. [Ipumepom
MOKET CIYXHTh acOecT, HEKOTOpble H3JeNUs W3 HEero, MHOTME CHUHTETUYECKHE CMOJbI,
MPUMEHSIEMbIE TIPU MPOU3BOJICTBE JPEBECHOCTPYKEUHBIX M JAPEBECHOBOJOKHHUCTHIX IUIHT. K
0c000 OMacHBIM BEILIECTBAM OTHOCSITCSI CTHPOJI, TPUMEHSIEMbIN MTPU M3TOTOBICHUU PA3ITUYHBIX
MJIACTMACCOBBIX M3EIMA M TMEHOIUIACTOB, a TAKXE€ XJOPUCTBIM BUHWJ, UCHOJIb3YEMbIH IS
noJjiyueHus: nonumepa noauBuHuiIxjaopuaa (I1BX), pa3nuyHbeix MaTepuaaoB Ha €ro OCHOBE —
nuHoneyMa [1BX, mienok, 0060eB, MIUTKUA U Ap. YMECTHO B 3TOM CBSI3M HarmOMHHTH, 4To [TJIK
qnst ctupona cocrasisier 0,003 mr/m® (MakcuMalNbHO pa3oBas WU cpeaHecyroyHas). s
cpasrenns: TTIJIK mmst ceprmcroro rasa — 0,5 Mr/m° (MakcuManbHO pasosas) u 0,05 mr/m®
(cpennecytounas). na ¢opmansaeruna [1JIK npunumaercs, coorBerctBenno, 0,035 u 0,012
Mr/me,

A MCKAY TECM BO3AYX HOMeHleHHﬁ, rAc 4CJIOBCK NPOBOAUT 6OJ'ILI_HYI-O 4aCTb BPCMCHHU, B 10 pas
TPA3HEC HAPYKHOTO BO3YyXaA, IaXKE B3ATOIO BOJIM3U XUMHYECKHX 3aBOJI0OB.

UYtoOBI TTOKa3aTh, HACKOJIBLKO HEOOXOJUMOW M BaKHOM SIBIISIETCS MPOOJIEMa IKOJIOTHIECKOTO
KOHTPOJISI JKUJION cpenbl, npuBenem npumep. B 1988 rony B CypryrckoMm paiione TroMeHCKON
o0lacTd TNpU  aHaJIM3€ BO3AyXa KBapTHp, coOpaHHbIX u3 mna”eneit Ilepmckoro
JIOMOCTPOUTEIHPHOTO KOMOMHATa, ObIJI0 oOHapykeHo: npesbimenue [1JIK mo ¢genomy B 40 pas,
no ammuaky — B 60, o ¢popmansaeruny — B 400 pa3! BersiBieHo 310 ObUI0 cIy4aiiHO BO BpeMs
IPUEMKU OJHOTO M3 JIOMOB B JKCIUTyaTalMio. A MEXAy TeM YK€ COTHH TaKuX JOMOB OBLIH
3acesieHbl, a Ha UX CTPOUTENHCTBO OBUIH 3aTpayeHbl OTPOMHBIE CPEICTBA.

Kak BeisicHunioch nosnanee, IlepMckuii joMmocTpouTenbHbIl KOMOMHAT, CTPEMSICh YIEIIEBUTh
CTPOUTENBCTBO JKWJIbs, 3aMEHWJI MUHEPAJIbHYIO BaTy, OOBIYHO IPHMEHSEMYI0O B KadyecTBE
yTeIUIUTEINs, Ha TIeHoriacT. Ho meHoruiact 1aer Bo MHOTO pa3 0oJibliie TOKCHYHBIX HCIIApEeHUi,
4yeM MMHepaibHas BaTa. Kpome Toro, Ha komOuHaTe OBLIO BBEAEHO €Il OJHO HOBIIECTBO. B
JIepeBSHHBIX MaHENsIX (paHepa 3aMeHsIIach JPEeBECHOCTPYKEUHOM tumTol. He Obu10 pUHATO BO



BHHUMaHUE, 4TO 3Ta IJIUTAa B COTHU pa3 Oosiee MpoHMIIaeMa i ucrapeHuil, ueM ¢anepa. K tomy
K€ JIPEeBECHOCTPYKEUHbIC IUIUTHl CKJICHBAJINUCh CMOJAMH, BbBIACISAIOMIUMUA COOCTBEHHbBIE
TOKCUKAHTHI.

OTcyTCTBHE CTPOrOr0 3KOJOTMYECKOTO KOHTPOJS B SKUJIMIIHOM CTPOUTENIBCTBE — MpPOOET,
KOTOpBIA TpeOyeT CPOYHOrO BOCTIOTHEHHUSI.

JloctaTouyHo cKa3aTh, YTO JO CHUX IOP HE CO3[aHbl CHUCTEMBI 3KOJOTHYECKOIO KOHTPOJIIS
(MOHUTOpHUHTA) XKUJIOK cpeabl. Habmonenue 3a ee COCTOSHUEM JIOJKHO OBITh OPraHM30BaHO Ha
YPOBHE U F'OPOJIOB, U OTAEIBHBIX TEPPUTOPHIA.

Ha nociieiHeM 3Tame :KH3HH MaTepHaJjia BCTae€T BOIPOC 00 OIICHKE BO3MOXKHOCTH €TrO
UCIIOJIb30BaHUSI MOBTOPHO 0€3 3HAYMTEIbHON JOMOJIHUTENBHOM mepepaboTKu (Hampumep,
IIOBTOPHOE HCIOJIb30BAHUE JACPEBSIHHBIX JBEPEH, JAEPEBSIHHBIX OKOHHBIX paM U T.I.). [ToaTomy
KPUTEPUEM JUIsl SKOJIOTMUECKON OLIEHKH MaTepuasia CTAaHOBUTCS. BO3MOYXKHOCTb €r0 pecTaBpalui,
peMoHTOnpUroAHocTsb. [locpeacTBoM pecTaBpany Wi OEpeKHOr0 yxoJa 32 KOHCTPYKLUUAMU U
MaTepualaMM MOJKHO YJUIMHUTh CPOK MX MPUIOJHOCTH. B 3TOM ciydyae KOIMYECTBO
CTPOUTENIbHBIX OTXOJ0B MOXXET OBbITh COKpallleHO. B CBs3M ¢ BO3MOYKHOCTBbIO ITOBTOPHOTO
UCIOJIb30BaHUSI OYEHb Ba)KHO, YTOOBI MaTepHalbl XOPOIIO COPTUPOBAIUCH U ouHuIlanuchk. Ecin
OTXO/Ibl IIOCJIE CHOCA 3JIaHMsl MONaJyT B OKPY)KAIOLIYI0 cpely (CBAJKH M T.II.), IKOJOrHMUYECcKast
Harpyska OIpesessieTCsl COUeTaHUEM X BPEAHOCTH U pasjlaraéMOCTH B IpupoHoi cpene. [Ipu
Xopolleld 6nopaziaaraeMoCTH OTXObl HEJ0JITr0 3aHUMAIOT MECTO M MPAKTUYECKU HE OKa3bIBAIOT
BPEIHOTO BO3ACHCTBHS U HA OKPY>KAIOILYIO CPEly, U Ha UEJIOBEKaA.

TakuM 00pa3oM, METOJOM JIOTMUECKUX PACCYKIEHUN C HCIONIb30BAHHEM aHATHUTHYECKOM
CXEMBI OIEHKH HAarpy30K Ha OKPYXAIOIIYI0 CpeAy IO >KH3HEHHOMY LUKy (cm. mabn. 3.4)
MOKHO J1aTh KaYeCTBEHHYIO HKOJOTMUYECKYIO0 OIICHKY JTIOOOMY CTPOMTEIHLHOMY MaTepHualy.
JlanHast cxeMa MO3BOJISIET MPOTHO3UPOBATh HaWOoJee CYIIECTBEHHBIE PUCKM HA KaXKIOM dTare
YKU3HEHHOTO IMKJIa MaTepraia — OT JIOOBIYH CHIPhS 0 YHHUTOKEHUS MaTepraa.

3a pyOexoM OIEHOYHBIE IIOKAa3aTeNd TMPHCBAMBAIOTCA MaTepHaly IO CIEAYIOIINM
DKOJIOTMUECKUM (pakTopaMm: TOBpEXKIEHHE HKOCHCTEM, IEPUIUTHOCTH CBIPhs (AeUIHT),
AOMUCCHSI BPEIHBIX BEIIECTB B OKPYXKAIOIIYIO cpey (BEIOPOCHI), 3aTpaThl SHEPTUH (MTOTpedIeHNE
SHEPTUH ), 37I0POBbE YEIIOBEKA U «IKOJIOTHYECKOE 3I0POBBE» (3I0POBBE), & TAKKE MOJOKEHHE C
orxomamu (otxozbl). Ha cxeme (puc. 3.3) mnpuBeneHa cuUCTeMa JTHX TMOKa3aTeie Jyis
KOMIUIEKCHOU KOJIOTUYECKOU OIEHKH CTPOUTEIHHBIX MaTEPHUATIOB.
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Puc. 3.3. Cucrema mnoxasareneil Al KOMIUIEKCHON AKOJIOIMYECKON OLIEHKH CTPOUTENIbHBIX

MaTcpuaJioB

[Tepeunciennble 3KOGaKTOPHI ABISIOTCS MMOKA3aTeNIMHU KOJOIMYECKOro KayecTBa MaTepuaa
WIH, IPYTUMHU CJIOBAaMH, SIBJISIOTCS MOKa3aTeNsIMH SKOJIOTMYECKUX CBOMCTB Marepuana. Hioke
NIPUBEICHBI CMBICIIOBBIE 3HAUEHHs TIEPEUUCICHHBIX ITOKa3aTee, MIMPOKO HCIONIb3yeMbIe
CEeroJiHs B MHPOBON MPAKTUKE HKOJOTMUECKOW OLIEHKHU CTPOMUTENBHBIX MaTe€pHUajoB B PaMKax
crangapto MCO-14000.

IToBpesxkaenne 3KocHUCTEM. DKOCHUCTEMOW CUMTAETCSl COYETAHUE JKUBBIX (pacTeHUs U
JKUBOTHbBIE) M HEKHBBIX KOMIIOHEHTOB ((akTOpOB), TAaKUX KaK MOYBa, BO3JYyX, BOJa, KIUMAT U
JIp. Ha OrpaHu4eHHoM Tteppuropuu. llon mnoBpexaeHueM wumMmeercs B BUAY HapyllIeHUE
paBHOBECHE B D3KOCHCTEME M CHIKEHHE KauecTBa cpelpl. IIpu 3ToM yuuThIBaeTcs Kak
MOBPEXKJACHUE DSKOJOTMYECKUX I[IEHHOCTeM, TaKk W OSCTETHYECKUX LEHHOCTEH SKOCHUCTEMBI.
Hapymenne quHaMM4ecKoro paBHOBECUS MOXKET JUIMTHCS JECSITKU MU COTHM JIET JIO TOTrO, KaK
Ha 3TON TEPPUTOPUU BOCCTAHOBUTCSI HOBOE PABHOBECHE.

HMepuuur. C 1KOIOTUYECKONW TOYKH 3peHHsS ACPHUIMT O3HAYaeT, 4yTO H3BATHE pecypca
ONEpEekKaeT €ro BOCHOJHEHUE MPUPOJHOM Cpelon. 3amac MHOTUX COPTOB ChIPbsi KOHEYEH. DTO
OTHOCHUTCS K CBIPBIO KaK MHUHEPATHHOTO, TAK U OPTaHUYECKOTO MPOUCXOKIeHUsl. Ceroaus yxe
IPOCIIEKUBACTCS 1e(DUIIUT KAUeCTBEHHBIX KAMEHHBIX MaTepHalioB, He()TH, YIis, ra3a u T.1. ITO
HEBO300HOBJIsIEMbIE (MCcUepraeMbie) pecypchl. JlepeBo, JieH, mpolOKa U T.I1. — BO300HOBIIIEMOE



(o6HOBIsIEMOE) CBIphe. CKOPOCTH KPYroBOPOTA ISl HETO HAXOAUTCS HA CPABHHUMOM YPOBHE CO
cKopocThio moTpebnenus. [Ipu HACTOSMIMX BBICOKUX TEMIIaX IMOTPEOJICHUS ChIPbS CKOPOCTh
KpyroBopoTa He J10JKHa npesbimath 100 ner.

Boi0pochl. Peub uner o BeIOpocax TBEPABIX, KUIAKUX U ra3000pa3HBbIX BPEIHBIX BELIECTB B
MOYBY, BOJY WJIM BO3JIyX B TEUEHHUE KU3HECHHOTO IMKJIa MaTepHaa.

OCOOCHHO ONACHBIMH CYMTAIOTCSI BBIOPOCHI, NMPUBOJASAIINE K TIIOOATbHBIM SKOJIOTUYCCKUM
npoOjemMaM: TOBPEKACHUIO O30HOBOTO CJIOS, BO3HMKHOBEHHUIO IapHUKOBOTO J(deKTa,
BBITIQ/ICHUIO0 KUCIIOTHBIX JIOXKIEH. DTO BO3MOXKHO M3-3a BBIACICHUS XJIOP-, (PTOPYTICBOIOPOIOB
IpU MPOM3BOJICTBE IMOJMMEPHBIX MAaTEpPHANIOB W T.IL.; BBIOpocOB yriekucioro raza (CO,);
cepuucroro rasa (SO;). tum npobdiemamM MUPOBOE COOOIIECTBO yAeNIseT 0coboe BHUMAHHE, U
OHHM YYHTHIBAIOTCS B TIEPBYIO odepennr. Hampumep, B JlaTCKOM MpPOEKTE MO yIPaBICHUIO
OKpY’KalolIel CPelioil B CTPOUTEIHLHOM MTPOSKTUPOBAHUN OBbLIM COOpaHbI JAHHBIC O BIMSHUU Ha
OKPYKAIONIYI CPey MHOXKECTBA CTPOMTEIbHBIX MaTepuanioB. dparmeHT HHOOPMAIMOHHON
0a3bpl JaHHBIX MO BBIOpocam B rpanumnax JKI[ KOHCTPYKIIMOHHBIX MaTEpPHAIOB MPEICTABICH B

mabn. 3.3.
Tabnuya 3.3

JKoJIOTHYeCcKAasi OLIEHKA NMOKa3aTesieil BLIOPOCOB HCIO0JIb3yeMbIX B CTPOUTEIbCTBE
KOHCTPYKLIHMOHHBIX MATEPHAJIOB

DKk0o(aKTOp — BBIOPOCHI TIO MTOKA3ATESIM
Konctpyknus | CrpouTenbHbIN MaTepua
CO, — 3kB., I/M° SO, — 3kB., I/M°
[ToxporTHs/ beron 1608 6,26
TIOJTBI
JlepeBsiHHBIE OaNKu 816 461
JlepeBsiHHbIE OaNKy; 821 4.86
OETOHHBIEC COCTUHEHUS
CO6opHble nepeBsHHbIC 853 3,78
JJIEMEHTBI
ITinockue Beron 1530 8,17
KPBIIIN
beron; Outymubie 2171 9.73
MaTepuabl
JlepeBsiHHbIE OalKu; 1059 6.61
OMTYMHBIC MaTEPHAIIBIL:
Hepessaubie 6anku; [IBX 1266 6,86




Hapyxubie
CTCHBI

Kuprna; pubporiement 1471 6,29

[lecyanuk M3BECTHAKOBBIN 841 2,89
Slueuncreiil OeTOH 940 3,18
Ty ot
JlepeBsiHHbBIE CTONKH; 719 3,46

¢bubporeMeHT

Hcnonb3oBanue mnpu oleHke HeraTuBHbIX BozuaerctBuii CM mo XK1 koimuecTBEeHHBIX

XapaKTCPUCTUK, IMPHUBCACHHBLIX B mao. 35, MOBBIIIAET 00BEKTUBHOCTEL DKOJIOTHUECKOU OLICHKH

MaTepuaJioB M T03BOJIIET OOOCHOBAaTH HMX BBIOOP COIJIACHO TPEOOBaHUSIM TIO 3aIUTE

OKPYKaIOILEH CPeIbl.

Hepequb BPCAHBIX BCHICCTB, BBIACIAIOMIUXCA W3 CTPOUTCIIBHBIX MATCPHUATIOB, 110 JaHHBIM

HWMU sxonorum yenoseka u rurueHsl okpyxatomei cpeast uMm. A.H. Ceicuna PAMH, npusenex

B mabi. 3.4.

Tabauya 3.4

Hepeqeﬂb BPEAHBIX BCIIECCTB, BLIACJIANINUXCH U3 CTPOUTECILHBIX MaTEPUAJI0B

Bemectsa Kitace CM — WHCTOYHHMK THIOCTYIUIEHUS B BO3AYyX IOMELICHUI
OIACHOCTH | OIACHBIX BEILECTB

alleTOH 4 Jlaku, Kpacku, KJie, IIMNaTIeBKH, MACTUKH, CMasKa s
OeTOHHBIX (OpM, MIIACTUPUKATOPHI JIsl OeTOHA

OyTunanerar 4 Jlaku, Kpacku, MaCTUKH, TIMATICBKU, CMa3KH JUIS OETOHHBIX
hopm

OyTaHoOI 4 MacTtuku, Kieu, CMa3KH, TUHOJICYMBI, JTAKH, KPACKH

OeHson 2 MacTtuku, Kjieu, TepJieH, JIMHOJIEYMbI, IIEMEHT U OETOH C
n00aBIeHHEM OTXO0B, CMa3Ka Jisi 0ETOHHBIX (hopM

KCHJIOJIBI 3 JIuHONIEYMBI, KIIeH, «TepJICHY, MIMATICBKH, MACTUKH, JTaKH,
KpacKH, CMa3Ku

MPOIMIOEH30JT Kneit AIIMK, muroneym JIT3-33, mactuka BCK, mactuka 51-

1 2

I'-18, mmatieBka «CToiieTanby

HUKEJTb 2 IlemeHT, OETOH, MMATICBKA U IPYTHE MATEPUAIIBI C
n00aBICHUEM MMPOMBIIIICHHBIX OTXOJOB




KoOapT 1 Kpacurenu u ctpouTenbHbie MaTepuaibl ¢ J00aBICHHEM
MPOMBIIIJICHHBIX OTXO/I0B

dbopManbaerua 9 JCII, TIBII, ®PII, macTukwu, repiacH, miacTu(uKaTopsl,
mmnaTIeBKa, CMa3Ku Jyisi 0TOHHBIX (hopM u Jp.

denon 2 JCII, ®PII, repyien, TuHOJIEYMbI HA CHHTETHUECKOM OCHOBE,
MAaCTHKH, IIIaTIICBKA

STHIIOCH30II [[ImaTneBKy, MaCTUKH, TUHOJICYMbI HA CHHTETHYECKOU OCHOBE,

3 KpackKH, KJIeH, CMa3Ku U1t (GopM, miacTu(ukaTopsl, IIEMEHT,

OCTOH C OTXOHaMHU

XpoM 1 LleMeHT, OCTOH, MIMNATICBKH U JIp. MaTepUaIbl ¢ J0OaBICHUEM
MIPOMBIIIJICHHBIX OTXO/I0B

CTUPOIT 5 TerIon30JIIHOHHBIC MaTePUAITbI, OTACIIOYHBIC MaTePHAIIBI HA
OCHOBE MOJIUCTUPOJIA

STUIAICTAT 4 Jlaku, Kpacku, KJIed, MaCTUKH H JP. MaTepHAJIbI

TOJTYOJI 3 Jlaku, Kpacku, KJIeH, IIMAaTICBKH, MACTUKH, THHOJICYMbI Ha
CHHTETUYECKON OCHOBE M JIp. OTJEIOYHBIC MaTEPHUATIbI

BUHUJIXJIOPHU]T 1 JIuHONEYMBI, ITUTKY, TUIEHKU U APYTUEe MaTepUAIIbI Ha €r0
OCHOBE

OO0 omacHOCTH 3TUX BELIECTB MOYKHO CYAUThb MO HUX OaJbHOW OIEHKE — KJIACCy ONACHOCTH.
Jlnis GoNbIIMHCTBA U3 HUX, HECMOTPSl HAa HU3KUH KJacC, BOSMOXKHBI OMACHBIE TIOCIEACTBUS IS
310POBbs J'II-OZ[GI\/'I. HOCJ’ICI[CTBI/ISI BJIMAHHA OIIACHBIX XUMHWYCCKUX BCHICCTB, COJACPIKAIINXCA B
MaTtepuaie, TPyJHO NPOTHO3UPYIOTCSA, TaK KaK HEJOCTaTOYHO HM3YyYEHO MX BO3JEHCTBUE Ha
pas3yIn4yHbIe BO3PACTHBIE TPYIIIBI, UX CHHEeprudeckuil apdext u np. O KOHKpETHOM Bpene s
YCJIOBEKAa HCKOTOPBLIX HW3 HHUX MOXHO CYJAUTH 110 HIKCIPHUBCIACHHLBIM JTAHHBIM 00 wux
OTPHULATENIBHBIX CBOMCTBAX.

Ha CCFOI(H?II_HHI/Iﬁ J€Hb HM3BCCTHO, YTO KOHTAKT 4YCJIOBEKa C (I)CHOJ'IO-, MOYECBHUHO-,
MCHaMI/IHO(I)OpMaHBI[eFI/II[HBIMI/I, OIIOKCHUIHBIMU, HOJ'II/IB(l)I/IpHLIMI/I CMOJIaMH, IIOJIMaMHIaMU,
MOJIMBUHUIIXJIOPUIOM, KaydyKaMH W KJIICIMHU PAaA3JIMYHOI0 COCTaBa MOXKCET OBITE HpH‘IHHOfI
AJUICPrUICCKUX ACPMATUTOB.

AJJIEpTeHHBIMH CBOMCTBaMU OOJAJAlOT BBIICISIONIMECS W3 MOJUMEPHBIX MaTepHalloB
AKPWJIOHUTPUJI, apOMaTHUECKUe aMUHBI (Hampumep, Heo30H JI), OEH30I, TOJIyOJd, KCHIIOJNBI,
reKCaMeTWJICHIMaMUH, aIlleTOH, pe30pIMH, KamnTakc, (ramarel, KyMapoH, MAaJICMHOBBIN
AHTUJIPUJ, TUPUIUH.

Psan  uHTrpenMeHTOB  MOJMMEPHBIX  MaTepHalioB, HampuMmep, (TaleBbId  aHTUIPUI,
THJIPONIEPEKUCH, CTUPOJI, BIUSAIOT Ha (DYHKIIMU TOJOBBIX jKejie3 (TOHAI0TPOITHOE ACHCTBUE).




W3BecTHBI TepaTOTeHHbIE MW SMOpPHOTOKCHYHBIC CBOHCTBa OecH30/1a, (eHoma u  ero
MIPOM3BOJIHBIX, (DOpMaIbJIETHA.

K ducny XMMHYECKMX MYyTareHOB OTHOCST STHJIEH- M IPONMJICHOKCUIIUMETUI(POpMaMuUL,
denomn, hopmanbaeTua, SMUXIOPTUIPUH, STUICHTIHKOIb, THIPONEPEKUCH H30MPOIIIOCH301a.

N3 xumMudeckux BEIIECTB, BXOJAIIMX B COCTaB MOJIMMEPHBIX MAaTEPUAIOB, KaHIIEPOTr€HHBIMHU
cBOiicTBaMM 00Ja7al0T, HalpUMep, MOJUIMKINYECKUe YrieBojgoponbsl (3,4-6eH3onupen),
OpraHUYECKHEe MEPEKHUCH.

I/IH(l)OpMaHI/II-O 0 COACpKaHHWH OTHUX BCIICCTB MOXHO IIOJIYYHUTb M3 AAaHHBIX PE3YyJIbTAaTOB
XUMHYCCKOI'0 aHajin3a, BCCrja npeaACTaBIsICMbIX B THTHCHUYCCKOM CepTI/I(bI/IKaTe Ha MaTcpual.

Ha IMPUBCACHHBIX IMMPUMCPAX BH/HBI HCTAaTHBHBIC BJIMAHUA OTHUX BCHICCTB Ha YCJIOBCKA,
KOTOPBIC H606XOI[I/IMO 00s13aTEJIbHO YUYUTBIBATH YK€ HaA CTAAUU BLI60pa MaTtcpuraia, Crapasicb
n30erath UCIOJb30BAHUS TEX U3 HHX, KOTOPLIC OIMIACHBI AJIs1 310POBbA.

B Ilpunoxkenun III .1 ganHOrO MOCOOHMS TPHUBEIACHO OINHMCAHME CAHUTAPHO-XUMHUYECKHX
nokazateneit (CXII) cBoicTB moiMMepoB, HanbOIee MIUPOKO MPUMEHSIEMBIX B CTPOUTEILCTBE™.
Hekoropple M3 HMX HalulM NPUMEHEHHE B MEAMIMHE W MHIIEBOM NPOMBIIIJIEHHOCTH, HX
BO3/ICIICTBUE Ha YEJIOBEKA XOPOIIO M3YyYEHO, U 3TO MOXKET ObITh KOCBEHHOM XapaKTEpUCTUKOMN
uX 0€30IaCHOCTH ¥ MPUYUHOMN MX TPEIIOYTCHHS B CTPOUTEIBCTBE U PECTaBPAIUH.

K xaTteropun upe3BblUaliHO ONACHBIX BO3JEHCTBUI Ha 30POBBE JIIOJEH OTHECEHBI BHIOPOCHI
npu Katactpodax (aBapuu Mpu nepeBo3ke He(TH, MOXKaphl U T.1.). DTO CIydaeTcst He4acTo, HO
HOCJEICTBHS JUIsl YeJIOBEKa M OKpYXKarollled cpeibl MOTYT ObITh upe3BblYaliHbIMU. [losTOMYy,
Ja)Ke €CIM BO3MOYKHOCTH KaTacTpo(bl MHUHUMAallbHA, €€ CIIEJyeT Y4YUThIBaThb INpU BbIOOpE
Marepuaa.

IloTpedJieHue 3HepPruM y4YUTHIBAETCS HA BCEX CTAAMAX JKMU3HEHHOTO IMKJIa marepuana. OHO
03HAYaeT, C OJHOW CTOPOHBI, PacXo] ACPHUIIMTHOTO CHIPhS, & C APYrod — BBIOPOC BPEIHBIX
BEIIIECTB, HAITPUMED, YIIECKUCIOTO Ta3a («IapHUKOBBIN 3P deKT»), OKCHIOB a30Ta (CUJIbHEHUIINE
OKHUCJIMTEIIH, KOTOPhIE MPUBOJAT K 00Pa30BaHHUIO CMOTa), CEPHUCTOIO rasa (SIBISETCS MPUIUHON
KUCIIOTHBIX NoXJei) u T.4. [lepBudnble 3HEpro3arpaThl Uisi HanOOJIee YacTO MCIOIb3YEMBIX
CTPOUTENBHBIX MAaTE€pPUAIOB TMPHUBEICHBI B maba. 3.5. YK€ 3THX JaHHBIX JOCTATOYHO IS
HKOJIOTMYECKOI0 aHaJIM3a MaTepuaia 1no JaHHOMY OLEHOYHOMY KPUTEPHIO.

Tabauya 3.5

IIpumep nepBHYHBIX JHEPro3aTpar st HaudoJ1ee YacTO HCIOJIb3YeMbIX CTPOUTEIbHBIX
MATepHaJI0B H UX IKOJOTHYECKOe CONOCTABJICHHE

[lepBuuHbIe DHEPrO3aTPATHI HA JOOBIY
Bun marepuana P p P A y

Y TIOJTy9eHHE MaTepuana, KBt * a/m®




AmoMuHUR 7250
[Tomuctupon 18 900
MunepainbHas Bata 10 000
IlemeHT 1700
JpeBeCHOBOJIOKHUCTHIC TITUTHI 800
Kupnuy kepamuueckuit 500
["azo0eTon 450
N3BecTKOBO-TIECYaHBIH PACTBOP 350
Hpesecubie CM 180
[TpupoaHbie pacTUTENbHBIC (U3 TPOCTHHKA, 9
COJIOMBI, JIbHA U Jp.)

3nopoBbe. BinsiHie MaTepuanoB Ha 4YeJIOBEKa U OKPYXKAIOUIYIO €ro Cpeay OLICHHBACTCS I10
UHTETPaIbHOMY TIOKa3aTeN0 «3JI0pPOBbe». Bo3eiicTBIE CTPOUTEIBHOTO MaTepralia Ha 3JI0pOBbE
YeJI0BeKa aHATU3UPYETCS TSl KaKIO0T0 dTara )KU3HEHHOTO IIUKJIa MaTepuaia.

HeratusHoe Bo31elicTBUE MOKET UMETH MECTO:

* Ipu 100bIYE CBIPbS (HaMpUMeEp, MbLIb BHI3IBAET BCEBO3MOKHBIE 3a00JI€BaHUS: AJUIEPIHIO,
acTMy, CHJIMKO3 JIETKUX y paboumXx);

* [IpU IPOM3BOJCTBE (B pe3yJIbTaTe TEXHOJIOTHUYECKUX IIPOIECCOB, BOZMOKHBIX aBapui U JIp.);
* IPU CTPOUTEILCTBE (BIUSHUE PACTBOPUTENEH KPAaCOK, BOJOKOH U T.J1.);

* MIpU DKCIUTyaTallMK (B BO31yX MOMEIIEHUH BBIJIEISIOTCS OMACHbIE BellecTBa: (hopMabaerus,
pasioH, BIMSIOIINE Ha 3/10POBbE YEIOBEKA);

* IIpU NepepaboTKe OTXOJ0B BOIM3M HACEIECHHBIX MYHKTOB (BIHsSHUE acOecTa, MbLIH, Ta30B OT
CXKUTAHMS U T.JI. HA 3/TOPOBbE YEITOBEKA).

OCHOBHBIMU OILIEHOYHBIMU KPHUTEPUSIMU TMPSMOM OMACHOCTH MaTepuana s ueloBeKa
OCTalOTCS CAaHUTAPHO-TUTMEHUYECKUE CBOMCTBA M XapaKTEPUCTUKHU PaJMallMOHHON M MOKapHOH
onacHocTH. K canutapHo-rurnennueckuM xapakrepuctukam (CI'X) marepuana mo CanlluH
OTHOCATCS: HAJIM4YUE B MaTepualle BPEAHBIX JUIS 370POBbsl BELIECTB, KJIACC UX ONACHOCTH (10
I'OCT 12.1.005-88); HayMunMe aHTUCTATHYECKUX W OAKTEPUOCTATHUECKHX CBOWMCTB; HAIMUYWC
3anaxa (OanmpHast oreHka ot 1 1o 6 6amnoB); auddysnonnas akrusHocTh (I1/IK memn B Bo3myxe
paboueit 30Hb1 0 'OCT 12.1.005-88). IToxapHasi omacHOCTh OIEHUBACTCS IO TOKA3aTeIIsIM:




rOpIOYECTh, BOCIUIAMEHSIEMOCTh, PaCIPOCTPaHEHUE TIIAMEHHU, JbIMOOOpa3yolas CriocoOHOCTh U
TOKCHYHOCTH (Tpynmna moxapHou 6ezonacHoct onpenensercs no HIIb 244-97). Paguanuonto-
TUTMCHUYECKUE CBOMCTBAa MarepHaja ONpEACSIOT MO Kiaccy Oe30MacHOCTH MaTepuala: 1o
coJiepaHuto0 B HUX ecTecTBeHHBIX paauonykiauaoB (EPH) mo I'OCT 30108-94 mo mokazaremnto
yaenbHo A dexTtuBHOW akTUBHOCTH — A 3dd., Hr/ke. bomee mnoapoOHO oOleHKa
XapaKTepUCTUK  OE30MaCHOCTH  OCHOBHBIX  BHUJOB  CTPOUTEIBHBIX  MAaTEPHAIOB  TIO
BBILICTIEPEUNCIICHHBIM CBOMCTBAM PacCMOTpPEHA B nyHkmax 3.4, 3.5, u 3.6 samoii enaewi.

Otxoabl. CoBpeMEHHass  MPOMBINIJIEHHOCTh  BBIMYCKAaeT  THICAYM  HAWUMEHOBAHHM
pazHooOpa3Hoi mpoayknuu. [Ipuyem B cdepy MaTepHalIbHOTO MPOM3BOJCTBA BOBJIEKACTCS BO
MHOTO pa3 OOJIBIIE MCXOJHOTO CBHIPBS, YEM BBIMyCKAETCS TOTOBBIX MPOIYKTOB. Hampumep, Ha
BbIMycK | T yyryna pacxoaytorcs 1,5—2 1, 1 T amomunaust — 3— 10 1, 1 T Hukens — 5—10 1, 1
T m3Bectu — 1,5—2 T, nementa — 1,4—1,7 T ceippsa. [Ipu 3TOM Ha pa3HBIX CTaAMAX
TEXHOJIOTHYECKOTO TPOIECCa BO3HHUKAIOT OTXOAbL. YacTh OTXOJOB TEpSeTCS CO CTOYHBIMU
BOJAMHU, C OTXOMAIIUMH Ta3aMH, IMPH MbUICHUH TBEPABIX IMPOJIYKTOB, B PE3ylbTaTe Yero
3arpsi3HAOTC  atMocdepa, ruapocdepa, mousa. [l cKiIIagupoBaHUS TBEPIBIX OTXOJIOB
COOPYKAIOTCS CIICIIMATBHBIC OTBAJIBI U MTOJIMTOHBI, 3aHUMAFOIINE IICHHBIC 3¢MEJTbHBIC TUTOIIATH.

Ha ynanenue oTXO0II0B MPOU3BOJICTBA 3aTpauyuBaroTcs, B cpeaHeM, 8—10% croumoctu
NPOM3BOJUMON  MPOAYKIMHU. TpaHCIOPTHPOBAHWE, CKJIAJMPOBAHUE, KOHIICHTPUPOBAHUE,
00e3BpeIKMBAHIE, 3aXOPOHCHHE, YJIABIMBAHHE OTXOJOB E€XKETOJHO TMOIJIOMAIT MUJUTHAPIBI
py6mneit. C apyroif CTOPOHBI, OTXOJIbI TIPOU3BOJICTBA MOT'YT CTAaTh MOIIHBIM UCTOYHUKOM CHIPBS
JUIsE TpoMbIluieHHOCTH. [loaTOoMy creayeT Bcerja YYHMTHIBAaTh BO3MOXKHOCTH TMOBTOPHOTO
MCIIONIb30BAaHUsl CTPOUTENBHBIX MaTepuanoB, B YaCTHOCTH, BO3MOXXHOCTh HMX MepepadOTKU B
HOBBIC MaTCpUAJIbI.

YpOBEeHb HETaTUBHOTO BIUSHUS TS KaXI0T0 IKOPaKTOpa MOXKET ObITh OIIEHEH B Oaiiax:

3 Qajuta — HauOOJbIlIee HEraTUBHOE BIIHSIHUE;

* 2 Gamna — cpegHee Mo YPOBHIO HETaTUBHOE BIUSHUE;

o] 6aJ'IJ'I — HANUMCHBIICC HCITaTUBHOC BIINAHUC.

Pe3ynbprarom Takoro aHanmmza MOKET OBITH CBOJHAs TaOJIHIIA, OTpa)karomiasi YKOJIOTHIECKYIO
ornenky CM.

Taonuuya 3.6

BapuanT opopmiieHus1 pe3yJIbTATOB IKOJOTHYECKO OLEHKH BJIUSIHUS CTPOUTEIbHbBIX
MaTepPHAJIOB HA OKPY:KAIOULYI0 Cpeay

Herarusnsie a3¢pdexrsr or CM no stanam ero XKL

DKoyoruyec
Bux CM TIOBPEKIE 5 Kas  OICHKa,
e neduim | BEIOPOC | 3HEPTH | 370POBb | OTXOT CyMMa GaIOB
T BI s e BI
9KOCUCTEM
HpeBecHbie 1 1 1 1 1 1 6
[Tpupoaubrit 3 2 1 2 1 1 10




KaMEHb

Kepamuueckue 2 1 1 3 1 1 9

Marepuainst u3
CTEKJISIHHBIX U
ap. 3 1 2 3 1 1 11
MHUHEPAIBHBIX
pacIuiaBoB

Merannuuecku
e

Ha ocnose
MUHEPAIBHBIX 3 1 2 3 2 2 13
BSDKYILIMX

Ha ocnose
CUHTETUYECKUX 3 3 3 3 3 3 18
MOJIUMEPOB

C
KCIIOJIb30BAHUE 2 1 2 2 2 2 11
M OTXO0B

Takum o0pa3oM cymMMmapHas Harpy3ka Ha OKpY’KAIOLIYI0 Cpeay IO IIECTH NepedrCIeHHBIM
9KO(AKTOpaM JUISI Pa3IMYHBIX CTPOHUTENBHBIX MaTEpUAIIOB MOXKET COCTaBJIATH OT O g0 18
6amoB. MUHUMaNbHOMY HETaTUBHOMY BJIMSIHUIO COOTBETCTBYET cymMa B 6 0amioB. Tak MOKHO
OLIEHUTb, HAIIPUMEP, MaTepHajbl U3 ApeBeCUHBI. [IpuyeM, eciu HCIoIb30BaTh MEPOTIPUATHS 110
CHIKEHHUIO SKOJIOTUYECKUX HArpy30K (cM. maba. 3.4), MOKHO TOITYYUTh CyMMY OaJIOB U MEHee

6.

Jnst onieHKH MOKET OBITh WCIIOJIb30BaHa IKayia (maba. 3.1(0) cyMMapHOW SKOJOTHYECKOU
Harpy3ku Marepuana MO €ro >KM3HEHHOMY IMKIY Ha OKPYXKAIOIIyI0 Cpely M uenoBeka. B
COOTBETCTBUU C ATOW MIKAJION HArpy3KH ¢ CyMMOM OajyIoB MEHbILIE WJIK PaBHOM 6 OTHOCSTCS K
HU3KUM, OT 7 710 12 GamioB — K cpexHum, oT 13 10 18 6amioB — K BHICOKUM.

Tabnuuya 3.7

HIkana cyMMapHOil HArPY3KH HA OKPY:KAIOIIYI0 CPely U YeJIOBeKAa /IJIsl AaHAJIM3HPYeMbIX
MaTepuaJioB

Hinsxwe warpyaxkn Cpeanme Harpyskn

Buhicokne narpysxit




HpaKTquCKH HU OJUH MaTcepual HC MOKCT GBITL Ha3BaH <«3KOJOIn4Y€CKHU YHUCTBIM», T.K. HU
OJIMH MaTepHal He MOXET OBITh U3TOTOBJICH 0€3 3aTpaT MaTepUaIbHbBIX PeCypcoB U 3Hepruu. Ho
paccMmaTtpuBas JKU3HEHHBIN OUKII MaTtcpualia, JId KaXJoro c€ro BUIAa MOXKXHO BBIACIIMTDb
HEXKEJAaTeNbHbIC, C DKOJIOTHYECKOW TOYKH 3pPEHHs, BIHMSHUS Ha OKpYXKArollyr cpeny (T.e.
NPUCYIIMX MaTepHally OTPULATEIBHBIX KOJIOIMYECKHX Ka4yeCTB) U CTapaThCs HE MPHMEHSTh
MaTepuaibl ¢ BBICOKUM ypoBHeM Harpysku (13—18 GamioB) Ha cpeny u yenoBeka. OTKa3 OoT ux
NpUMEHEHHs Oy/leT CTUMYJIMPOBATh pAa3BUTHUE IPOU3BOJCTB, BBIMTYCKAOIIUX MaTEPHAIB,
9KOJIOTUYECKU O€30IacHbIC ISl YeJI0BEKa U CPEIIbI.

[Ipn cpaBHEHHHM PA3TMYHBIX ACHEKTOB BIMSHUS MaTepuaja Ha OKPYXKAIOUIYI0 CPEAy BaKHO
YUYECTh, YCTPAHSIOTCS JM HOBPEKCHUS, HAHECCHHBIE IKOCHUCTEME, a €CIIU YCTPAHAIOTCS, TO B
Kakoil cpok. Bo3moxno, Oojee 1enecooOpa3HO MOCTaBUTh BOIPOC O HEUCIIOIb30BAHUU
Marepuana. BakHylo poiib U OLIEHKE TaKKe UTPAeT HAJMYUE IKOJIOTUYECKUX, TEXHUYECKUX H
HPKOHOMHYECKUX BO3MOYKHOCTEH B CTpaHe, rie MaTepuan Oyner ucmoib3oBaH. OOmmmM mpu
OLICHKE W TpU BHIOOpE MaTepHana SBISACTCS HEOOXOIUMOCTh BCEr/la YYHUTBHIBATh, 4TO
yBeJIHYeHHE 00beMa padOT, KOTOPBIA OOYyCIOBJIEH NAaHHBIM BBIOOPOM, MPAKTUYECKH BCEraa
MPUBOJUT K YBEIMUYCHUIO 00beMa mpobiem. Hampumep, mpu BEIOOpPE OTACIOYHOTO Marepualia
CIIElyeT TPeayCMOTPeTh, Kakue (M B KaKOM KOJHMYECTBE) BCIIOMOTATEIbHBIC MaTepUalIbl
NOTpeOyIOTCS JJIsl €ro HaJeKHOTro Hcronb3oBaHus. Ha puc. 3.4 mokazaHo, kKakue NpoOIeMBbl
BO3HHKAIOT ITPH MTPOU3BOJICTBE OETOHA.
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Puc. 3.4. Cxema OIIEHKH <(OKU3HEHHOTO IIMKJIa» KOMIIO3UIIMOHHOTO Martepuana (OeroHa) B
PE3YIbTATC aHAJIN3a BXOJAIINX U BBIXOAMIUX ITOTOKOB ITO MECTOY «UCPHOI'O AIIUKA»



[IpuMeHeHne MeTO1a HKOJIOTHYECKOM OLIEHKH MAaTEPUAJIOB T10 KU3HEHHOMY LIUKJTY ITO3BOJIMIIO
IPUCBAaUBaTh UM MapKy SKOJIOTUYECKOro KauyecTBa. Takue 3KOJOIMUYECKHE 3HAUKU (ITHUKETKH,
OUKTOTPAaMMBbl) CTaBATCS Ha MPOAYKIMIO, KOTOpas OTBeYaeT TpeOOBaHUSAM O€30MacHOCTH IS
OKpYXKarolllel cpelibl U yenoBeka. Hapsny ¢ 9KoJaorn4eckumMu MapKaMH CTaBSTCS TAK)KE 3HAYKH
00 MCIBITAaHUM MaTepHajla U O rapaHTHsIX KadecTBa. [1o TakuM MMKTOrpaMMaM MOXKHO YBUZEThb
KpUTEpUN OLIEHKM Marepuana. [loo0Hble 3HAYKM CTaJIM HOBBIM 3JIEMEHTOM pEKJIaMHBIX

IMPOCIICKTOB HA CTPOUTCIBbHBIC MAaTCpPHUAJIbI. HpI/IMCpI)I TaKHMX 3HA4YKOB IPCACTaBJICHBI B maou.
3.8.

Becerna cnepyer oOpamaTe BHMMaHHE Ha TO, 10 KAaKOMY KPUTEPHUIO TPUCBOEH 3HAK
«OKOJIOTUYEHY», U UMEETCsl JIn 00 3TOM OTMETKa B MH(OpPMAIMK HA MPOIYKIHIO. YacTo TaKyro
3anuch (0e3 pacmu(ppoBKH 3HAYECHMS) JIE€TAIOT HEKOTOPbIE MPOU3BOAUTENM M TOCTABIIUKH,
YTOOBI IPUBJICYD K CBOCH MPOIYKIIMN BHUMAHHE MOTPEOUTENEH.

Hanuuue Takux Mapok B MPOCHEKTaX Ha MPOIYKLIHIO JOJKHO OBbITh MPOKOMMEHTHPOBAHO.
Hanpumep, s 3Kosormueckoil Mapku ¢ n3o0paxeHueM Oenoro Jiebeist B MPOCIEKTE Ha
IPOAYKIHIO pacin(poBbIBAETCS, YTO MapKa IPUCBOEHA MaTepualy, KOTOPbIH B TE€YEHUE BCErO
CBOEr0 JKM3HEHHOrOo IMKJIa (OT HCXOAHBIX MaTepUanoB 10 BTOPUYHON mepepaboOTKM)
COOTBETCTBYET KpHUTEpHSIM U TpeOOBaHHWSIM IO BBIOpOCAM M HCHApeHHsIM (IMHCCHUH),

nepepabOTKe OTXOJIOB, a TAK)KE PACXOJy SHEPTUH U PECYPCOB.
Tabnuya 3.8

IIpumepbl 3K0JI0rHYECKO MAPKMPOBKH CTPOUTEIbHBIX MATEPHAJIOB

3nak kayecrsa RAL rapantupyer
MOCTOAHHO KOHTPOJAMPYEMOE Ka-
4ecTBo 1 OE30MaCHOCTL MIHe-
PANBHBIX IUIMT, B TOM YHCJC 11O
NPOTHBONOKAPHOI GedonacHocTH

[TporecTupoBan M npuaHan
FOANBIM K MCIOAL30BAHMIO
BeeMupHBIM 5KOM0THYECKIM
uHCTHTYTOM B Kénpue

Ouesnen no XKIIM — Cxanau-
HaBCKask DKOJMOIMYECKas MapKa
(¢ naobpaxenuem nebeas)

IKONOrHHeH

Boamoxuocts BTOPHYHOTIO HC-
NoJb30BaHMA

[Ipuroans 1 KOMIOCTHPOBA-
HUA

HYGENA — Gakrepuocraru-
qeckoe M (hyHrucTATHYECKOe
NOKPBITHE NOBEPXHOCTH A4
Goabuuu, naboparopuil, Ky-
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Jlexuus 4. U3BICKAHUSA U TIPOEKTUPOBAHUE ABTOMOBUJIBHBIX
AOPOI' HA OCHOBE AHAJIM3A 3®PEKTUBHOCTHU UCITOJIb30BAHUSI
PECYPCOCBEPET'AIOIIUX TEXHOJIOI'NU U MATEPHAJIOB

B ycnoBusx mpeomosieHUs TOCIEIACTBUHA KPU3UCHBIX SABICHHNA 0c000€ 3HAaYCHHE
nproOpeTaroT HOBbIE TEXHOJIOTMH

3a mocieAHHE roJbl TPAHCIOPTHAS CUTYyalUs W3MEHWIACh NMPUHLUUIMAIBHO: BBIPOCIU
00BbEMBI NEPEBO30K, HArPY3KU HA OChb TPAHCIOPTHBIX CPEJCTB, HMHTEHCUBHOCTh JABMXKeHMs. U
CEeroJiHs Mbl YK€ HE CMOKEM 00€CIIeYnTh HOPMATUBHBINA CPOK CIIY>KOBI JOPOKHBIX KOHCTPYKLIUH
Ha OCHOBAaHUH TEXHUYECKHX pelIeHuil, KoTopble Obtu paszpadoransl 10, 20, a mopoit u 30 ner
Haszal.

[Ipn 3TOM e€xerogHo, HECMOTps Ha BCE TPYAHOCTH, B Halllell CTpaHE BO3PACTAIOT
MacmTalbl JTOpOKHBIX pabor. Kakaprii momydeHHbIH U3 (enepanbHOro Orokera pyosib MBI
XOTUM TOTPAaTUTh Ha HAIllM JIOPOTM ¢ MAaKCUMaJIbHOM 3()(heKTUBHOCTBIO, IOITOMY YBEJINYECHUE
00BEMOB JIOPO’KHBIX PAa0OT 0053aTENBHO JOJDKHO OBITH COIPSDKEHO € POCTOM INPUMEHEHUS
MHHOBAIL[MOHHBIX PELICHUH B YaCTH HOBBIX TEXHOJIOTUI U JOPOKHOCTPOUTENBHBIX MaTEPUAIIOB.

NHHOBaLMOHHAA MOJEJIb B JIOPOKHO-CTPOUTEIIBHOM IIPOU3BOJICTBE npeArnogaraet
HCIIOJIb30BAHUEC B IIPOCKTAX TOJBKO COBpeMeHHOfI BI)ICOKOHpOI/I?,BOI[I/ITeJII)HOﬁ TCXHHUKU, 60.]166
KA4eCTBEHHBIX TEXHOIOTHI " MaTcpuajioB, MNPHUMCHCHUC KOTOPBIX COOTBCTCTBYCT YPOBHIO
TPAHCIIOPTHBIX Harpy30K Ha JOPOXKHYIO OJCKIY U 0OecredrBaeT HauOOIbIIYI0 JOJITOBEYHOCTD
aBTOJIOPOT (MEXKPEMOHTHBIH CpPOK TEXHUYECKOW OKCIUTyaTallii) B paMKaX BbBLIETSEMBIX
Ha CTPOUTENHCTBO U PeMOHT (UHAHCOBBIX pecypcoB. OrneHka 3(PPEeKTUBHOCTH TEXHUYECKHX
pelleHui TI0 MPUBEACHHBIM 3aTpaTaM CTAHOBHUTCS pemaromuM (aKkTOpOM  TOBBIIICHUS
3¢ (PEKTUBHOCTH JOPOKHO-CTPOUTEITHHOTO KOMILJIEKCa B MHHOBAIIMOHHOW MOJIETTH Pa3BUTHUSA
JIOPOKHOT'O XO35KCTBA.

[lepBoHauanpHO oOXupaemass >PPEKTUBHOCTH HOBOTO TEXHHYECKOTO PELICHHUS MOXKET
INPOTHO3UPOBATHCA 10 KOA(P(UIIMEHTAaM MNPOAJICHHUS MEXPEMOHTHOTO CpOKa 3KCIUTyaTalluu
JOPOXKHOM ofexbl. B noposkHOM xo3stiicTBe 3a mocieanue 10 jeT HaKoruieH OONbIION OIBIT
BHEJPEHUS HOBBIX JIOPO’)KHO-CTPOMTEIBHBIX TEXHOJOTMM M MAaTepHalioB, MO3BOJIIOIINN
BBIIETIUTh Ha CETOJHSAIIHUN MOMEHT Haubosiee 3¢ deKTHBHBIE, anpoOUPOBaHHbBIE B JOPOKHBIX
YCIOBHAX M UMEIOIINE pa3pab0oTaHHYI0 HOPMATUBHYIO 0a3y

Jlexums 5. COBPEMEHHBIE CPEJICTBA MEXAHU3AIMHA, TIOBBIINAIOIIUE
IPDPEKTUBHOCTDB JOPOXHOI'O CTPOUTEJBCTBA

TpaguuoHHblii  MeTOJq  peMoHTa  ac(ambTOOSTOHHBIX  TMOKPBITHHA  MPOBOJUTCS
BBIpaBHUBaHHEM WX acarbTOOCTOHHOW CMEChbI0O U  TIEPEKPBITHEM HOBBIM  CJIOEM
acanpToOeToHa. B pesynbrare MaTepuan CTaphIX CIIOEB YaCTUYHO CTAHOBHTCS OAIaCTOM W
HUCTOYHUKOM TIOSIBJICHUS OTPAXXCHHBIX TPEIIMH B HOBOM TOKPBITHH. B HIDKHUX CIIOSIX TIOKPBITHIA
ABTOMOOWJIBHBIX JIOPOT HAXOJATCA COTHH MHUIMOHOB TOHH acdanbTOOETOHAa B Ka4yeCTBE
Oecrione3Horo 6amiacra, a 00beMbl KAMEHHBIX MAaTEPHUAJIOB TOJCTHIIAIONINX CIIOEB U OCHOBAHUMN
MPEBBIIAIOT YKa3aHHOE B 2—3 pa3a. [103ToMy B yCIIOBUSX MOCTOSIHHOTO HapacTaHUs AePUINTA U
CTOUMOCTH JOPOXHO-CTPOUTENBHBIX MAaTePUAIOB MPH CTPOUTEIBCTBE M PEKOHCTPYKIIUU
ABTOMOOWJIBHBIX JOPOT HEOOXOJMMO OPHEHTUPOBATHCS HA CO3/IaHHE HEMATePHAIOEMKUX U



HEIHEPrOEMKHUX TEXHOJIOTHI C UCIOJb30BaHUEM UMEIOIINXCA pe3epBOB. C 1eNbl0 MUHUMHU3aLNN
3aTpar MpU BOCCTAHOBJIGHUH CYLIECTBYIOIIEH aBTOMOOMIIBHO-TOPOXKHOM CETH MpenararoTcs
pa3paOoTaHHbIE TEXHUYECKHE M TEXHOJIOTMUYECKUE PELIEHMs, KOTOpPBIE MO3BOJIAIOT ITOBTOPHO
UCTOJIB30BAaTh BCE MaTepUallbl PEKOHCTPYHpPYEeMbIX jgopor. Hambonee HSKOHOMUYHBIM
TEXHOJOTHYECKUM PEUIEHMEM JUIS TOJYYEHUS KAYECTBEHHBIX JIOPOKHO-CTPOUTEIBbHBIX
MaTepuaioB U3 ac(hambTOBOrOo JoMa sBIsETCS 00paboTka HX MeAJICHHOTBEPACIOIUMU
MUHEpaIbHBIMU BSKYILIUMH U3 BTOPUYHBIX IPOJYKTOB U OTXOJOB IIPOMBIIUIEHHOCTH, TAKUX KaK
rpaHyJIMpPOBaHHbIE NUIAKM M He(ETUHOBBIM IIIaM, 30Jbl M 30JouuiakoBble cmecu TOI,
dbocdorurc, neMeHTHAs MbLIb U JP.

IlepCcrieKTUBHBIM ~ TEXHOJIOTUYECKUM  PEUIEHUEM  SBISAETCS  MOJIydYEHHUE  Op-
TaHOMUHEPAJILHOTO Marepualia u3 mnoxydabpukara 0e3 ero HarpeBa myreM o0paboTKu
M3MEJIBYCHHOTO JIOMa MHUHEPAIbHBIM BSDKYIIMM. YUHUTBIBas JUIMTENbHOE (OPMHPOBAHUE
CTPYKTYpbl OPraHOMHHEPAJIBHOIO Marepuajga B MPOLECcce OHKCIUIyaTaluyd JOPOTd 0.
JBUKEHUEM TPAHCIIOPTA, NEPCIEKTUBHO IMPUMEHEHHE MENJICHHOTBEPACIOIUX BIKYIIUX C
TUKCOTPONHBIMM CBOMCTBAMU JUIUTEIBHOIO JIEMCTBHS. OJTO TMO3BOJUT COKPATUTHh CPOKH
MPUOCTAHOBIICHUSI JABM)KCHUS HAa PEKOHCTPYHUPYEMBIX aBTOMOOWJIBHBIX JOPOrax, CHHU3UTh MpHU
MIPOU3BOJICTBE PadOT SHEPro3aTpaThl, U30EKaTh TPELUIMHOOOPA30BaHNs, KaK MPU UCIOIB30BAHUN
OOBIYHBIX MTOPTIAHIIIEMEHTOB.

CoBpeMeHHBI crocO0 peMOHTa — pereHepanysi, NpeACcTaBiIsieT co00i Takyro 00paboTKy
WK 1epepaboTKy OBIBIIEro B 3KCIUTyaTallMd MaTepuasla JOPOXXKHOM OJIeXK[Ibl, KOTOpas MO3BOJISET
HOBBICUTh €€ TPaHCIIOPTHO-3KCIUIyaTallMOHHBIE M TEXHUYECKUE MOKa3aTeau 10 TpeOyeMoro ypoBHs
npu 3¢ PeKTUBHOM UCTIONB30BaHUH CTAPOro ac(anbToOeTOHA 1 MUHHUMAIBHOM PAacX0e HOBBIX

Marepuanos. Perenepammio craporo acganbToOeTOHa OCYIIECTBISIOT TOPSYUM  HITH
XOJIOAHBIM CIIOCOOOM.

Texnonoruss ropsiuerr perenepanyu (I'P) 3akmrouaercst B paszorpeBe acdaibToOETOHA
TEIUVIOBOM SHEpruel HHQPAKpaCHOTO M3IyYCHMs, U3MENIbYEHUsS TOpsiuuM (pesepoBaHueEM,
NepeMelIMBaHud CMECH Ha JO0pOore WIM B CIEHHATbHBIX YCTaHOBKax (c¢ moOaBieHHeM iU 0e3
N00aBIICHUS] PEreHEPUPYIOIINX T00aBOK), pacnpeAeNieHud MOJYYeHHOW CMECH Ha J0pore B BHUJC
CJIOSl U €T0 YIUIOTHEHHH.

TexHonoruss xomonmHoW pereHepauun (XP) 3akimrodaeTcss B U3MENBbYCHUH MaTepHania
MOKPBITHS (B HEKOTOPBIX CIIy4asX C 3aXBaTOM YacTH OCHOBAHHS) MPEUMYIIECTBEHHO XOJIOJHBIM
¢dpezepoBaHueM, IEpeMEIIMBAaHUM CMECH Ha JOpore HIM B CHEIMAIbHBIX YCTaHOBKax (c
no0aBieHreM Wi 0e3 100aBlIeHus BSXKYIIEro, HOBOIO CKEJIETHOrO MaTepualia U JIpyrux 100aBOK),
pacripenesieHIn

MIOJIyYeHHOW CMecH B BHJE cios M ero ymiotHeHnH. Crioco® XP cmemenneMm Ha Mecte
(XPM) npeaycmMaTpuBaeT BBINOJIHEHHWE BCEX TEXHOJOrM4yeckux omepanuii XP  3BeHOM
cnenuanu3upoBaHHbIX ManmH. Crioco6 XP co cmemenuneM B yctanoBke (XPVY) mpemycmaTtpuBaer
CMelIeHre (Ppe3epoBaHHOTO MaTepuaja Ha LEHTPaIbHOM 3aBOJIE MJIU B MPUTPACCOBOM YCTAaHOBKE.
OpraHoMHHEpaJIbHYI0 CMECh, OOpPa3yIOLIYIOCS MNpPHU HM3MEJNbYEHUH OBIBIIETO B YHNOTPEOICHUU
acdanpToOeTOHA, Ha3piBalOT acganbToBblil rpanHymar (AD). Ilpum noGanennn B Al BspKymiero
obpasyercs achanprorpanynoberonnas cmech (Al'b-cmech). Kpome Bsbkymiero B AT mMoxer
N00aBIATECST M MMHEpalIbHBIM 3amonHuTenb. Al'b-cMech mocie ymIoTHEHHs IpeBpaliaeTcs B
acdanpto rpanynodeton (AI'B).

Pazmuuatot cnegyromme tumnbsl Al'b-cmeceii:

A — AI'b-cmech 6e3 100aBIIeHUS BSXKYIIETO;,

b — AT'b-cmech ¢ 1o6aBiIeHNEM MaJIOBS3KOTO Pa3oTrpeToro OUTyma;
B — AI'b-cMech ¢ go00aBieHuEM BCIIGHEHHOTO OUTYMa;



3 — AI'b-cmech ¢ nobaBieHneM OUTYMHOMN SMYIIbCHU;
Texnosoruro XP IpUMEHSIOT Ha JOpOrax pa3jIu4HbIX KATETOPUN:

- U1l yCUJICHUS TOPOXKHOM OJI€XK /1Bl HA BCIO LIMPUHY IPOE3KEN 4acTH;

- ISl YCWJICHUSI TOPOKHOM OJIeXk/IBI TOJBKO Ha IMOJIOCAX TPY30BOTO ABMKECHHS C YCTPOMCTBOM
0O0IIIEro 3alIUTHOTO CIIOS;

- JUIS YCWJICHHSI JIOPOXKHOM OJICXIBI Ha TOPOACKUX JIOpOTax, I HEKENATEeIbHO YBEIHMUCHHUE
BEPTHKAIBHBIX OTMETOK ITOKPBITHS;

- IPH PEKOHCTPYKIIMK aBTOMOOMIIBHBIX JIOPOT, CBSI3aHHOW C YITUPEHHUEM MPOe3Kel YacTH.

PemonT nokpseiTuii ciocobom XPM mo3BosiseT TMKBUAUNPOBATH TakKe Ae(PEKTHI MOKPBITHS, KaK
BOJIHBI, HAIUIBIBBI, Kojes. llpu BBemeHMHM CTaOMIM3aTOPOB MOMKHO TIEPEBECTH JIOPOKHBIC
OIeX/Ibl C TMEpPEeXOAHBIMU THUIIAMU TOKPBITUS (4—5 Kareropuu) B JIOPOXKHBIE OAEHKIbI
00JIerY€HHOr0 THUIA C YCOBEPIIEHCTBOBAHHBIM MOKpbITHEM (3—4 KaTreropuu), a MocjieIHue — B
KallUTaJbHbIE JIOPOXKHBIE OJEKIbl € ac(anbTOOETOHHBIM NOKpbITUEM. TexHomorus XP
IpeaycMaTpuBaeT BOCCTAHOBJICHHE MOHOJIMTHOCTH (CIUIOIIHOCTH) IMakeTa ac(aibTOOCTOHHBIX
CJIOEB JIOPOKHOM O/EXK/bl HAa BCIO TOJLIMHY WM 4acTh €€ (oT 6 o 50 cm), Oe3 pasorpesa
acanproberona wiu Al. [loBepx pereHepupoBaHHOIO €0 OOBIYHO YKJIABIBAIOT OJIHO- WJIH
NBYXCIIOWHOE ac(haabTOOETOHHOE TIOKPBHITHE WM YCTPAUBAIOT MOBEPXHOCTHYIO 00paboTky. [Ipu
riryookoit XP B mporiecce ppesepoBanus achanbTOOCTOHHOTO MOKPHITUS YaCTO 3aXBaTHIBAIOT U
CJIOM TUCKpPETHOro Marepuana ocHoBaHus. Eciu comepxanue Al B Takoil cmecu menee 40 %
(3ra TrpaHMIla JOCTATOYHO YCIOBHA), TO IIOJy4YyaeMbli MaTepuan IPUHATO Ha3bIBaTh
YKPEIUIEHHBIM MaTepuajaoM (IO aHAJIOTHH C YKPEIIEHHBIM KPYIHOOOJIOMOYHBIM TpyHTOM). XP
ac(anbTOOETOHHBIX MOKPBITUH BBITOAHO OTJIMYAETCS OT TPATULMOHHBIX CHOCOOOB PEMOHTA C
MOBTOpPHOM  ykmaako cino€B u I[P cBoelt skoHOMHYHOCTBIO. Texnomorus XP 1o
pecypcocOepexxeHHI0 HEe HMeeT cebe paBHBIX — OHa IMo03BojsieT Haubonee 3G HEKTHBHO
MCII0JIb30BaTh MaTepHall CTapol JOPOKHOU OJEXK/bl. Y CTpaHEHHE TPELIUH B CTAPOM HOKPBITUU
Ha BCIO WM OOJBIIYI0 YacTh INTyOMHBI MCKIIIOYAET TMOSBICHHE OTPaXEHHBIX TPEIIWH BHOBBIX
cnosix mokpeiTHs. Kpome Toro, mpoBeneHue paboT 0e3 pazorpeBa marepualia HAaHOCUT
MUHUMAJbHBIN BpeJl OKpY’Karollel cpejie U OpraHOMUHEPAIIbHOMY MaTepuaiy.

K nauany XXI Beka ocHOBHBbIE 00BbEMBI 3€MIISIHBIX PabOT Ha CTPOUTEIHCTBE aBTOMOOUIIBHBIX
JIOPOT' CTaJM BBIMOJIHATHCS C HCIOJB30BAHMEM HKCKAaBaTOPOB C KOBIIOM oOOpaTHas Jomnara
emkocthio 0,5-2,0 M3 (puc. 38.3). To ecTh ¢ pa3pabOTKOI TPYHTOBBIX KaphepoB. DKCKaBATOPHI C
KOBIIIOM TpsiMast jonata (puc. 38.4) NpUMEHSIOTCS UCKIIOUUTENFHO MPH Pa3paboTKe BHIEMOK.
[Tpu pa3paboTke BEIEMOK HEPEAKO MPUMEHSIOTCS U CKpETepbl CaMOXOTHBIE.

I[J'IH YHCTOBOM IUIaHUPOBKU OTKOCOB HACBIIIM U BBICMOK C JJIMHOM OTKOCa Ooiee 2,5 M
HCIOJIB3YIOT 3KCKAaBATOPBI-IINIAHUPOBIIUKHA (pI/IC 388), KOTOPLBIC Ppa3jinvyaroTCd MO0 CEMKOCTU
KOBIIIa, MOIIIHOCTU ABUTATCIIA, AJIMHC IJIAHUPOBKH OTKOCA.
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OcCHOBHOM MPOU3BOIUTEID AKCKAaBaTOPOB-TUIAHUPOBIINKOB B Poccuu: OAO

«MOTOBUITNXHUHCKHE 3aBOJBI». OcCHOBHBIE MMPOU3BOJUTCIIN 3KCKABATOPOB-IIJIAHUPOBIIUKOB B

mupe: Gradall (CLHA) u CSM - Tisovec (CnoBakus u Yexus).



Mawiunvl u 060opyoosanue 011 ynjaiomHueHus ZpyHmos

3a nocinennue 15-20 yeT B TEXHOJIOTMM YIUIOTHEHHUSI TPYHTOB MPOM3ONUIM KapJHWHAJIbHBIC
M3MEHEHHs, BbI3BaHHbIC HACYIIHBIM >KEJTaHHUEeM IMPOU3BOAUTENEH padOT MHTEHCU(PHUIMPOBATH
ATOT mpouecc. YUUIM B MPONUIOE CTATUYECKHUE TJIaJAKOBAJIbIOBbIE U KYJIAUKOBBIE Kak
CaMOXO/IHbIE, TaK U MPUIEIHbIEC KaTKU, & TAK)KE MPUIICTTHbIC THEBMOKOJIECHBIE KaTKH, KOTOPHIE
CETOMHS BBITYCKAeT TONBKO pecnyOnmka bemapych. CeromHs s YIUIOTHCHHSI TPYHTOB B
OCHOBHOM TPUMEHSIIOT BUOPAIIMOHHBIE CAMOXOHbIE OJIHOBAJIbIIOBBIE KaTkH (puc. 38.9) u pexe
BUOpALIMOHHBIEC TPUIETHbIE OJHOBAIBIIOBBIE KATKH, KOTOpbIE TPeOyIOT pa3BopoTra B 00OHX
KOHI[AaX Y4acTKa yIJIOTHEHUS.

B 0CHOBHOM HPUMEHSIOT TJIaJIKOBAIBIIOBBIE BHOPALMOHHBIE KATKH M TOJBKO /ISl YIUIOTHEHHUS
CBSI3HBIX TPYHTOB (TSDKEJIBIX CYIVIMHKOB M TJIMH) NPUMEHSIOT KYyJauKOBble BUOpallMOHHbIE
kaTkd. Kak mpaBuio, KyjJgaukoBble KaTKH - 3TO T€ XK€ IJIaJKOBAJbIOBbIE KaTKH, HA KOTOpbIE
yCTaHaBJIMBACTCS JTOTOJIHUTENIBHBIA KOJIBLIEBOW OaHJaxX ¢ Kynaukamu. M3menunacs gopma u
pasmep KysaukoB. Panblie Kynauku Obuid Bbicokue (10 40 cM) M y3KHME C LeJIbI0 YBEJIWYECHUs
yaenbHoro AasieHus. Ceroansi Kyjlnauyku Ha BUOpokaTkax HeBblcokue (10 20 cM) M HIMpOKHE.
[lepBoe Bpemsi mociae WX TOSBICHUS OHM HOCWIM Ha3BaHUE «O00O0bImIKHY. O4YeHb peaKo
MCIOJIB3YIOT IIPU YIUIOTHEHUH TPYHTOB PELLIETYATHIE IPULIEITHbIE CTATUYECKUE U BUOPALIMOHHbIE
KaTK{, KOTOpbI€ BHEIIHE HAIOMHUHAIOT TJIQJKOBAJIbLIOBbIE, HO C 00euyalikoll BaJbla,
BBIMIOJTHEHHON M3 METAJNIMYECKON pEIIeTKH, U3FOTOBJIEHHON U3 KPYIJIBIX IPYTKOB AUAMETPOM
30-50 mM. bnaroznapst BBICOKMM Harpy3kam, IepeaaBaeMbIM PEIETKOW Ha IPYHT, TaKUe KaTKU
IIPOU3BOJUTENIBHBI HAa CBA3HBIX IPYHTAaX U TPYHTaX C KAMEHHBIMH BKIIOYECHHUSMH.

Jlis yIjoTHEHHS TPYHTOB B Y3KHMX MECTax: B TpaHIIEAX, y TPyO, Ha MOAXOAaX K MOCTaM U
MyTENPOBOJIaM, a TAK)Ke Y OPOBKH 3eMJISIHOTO MOJIOTHA UCTIONB3YIOT PEBEPCUBHBIC BUOPOTLTUTHI
(puc. 38.10).

BubpanyonHble caMOXO/HbIE OJHOBAJIBLOBBIE KAaTKH PA3IMYAIOTCS MO MOLIHOCTH JIBUTATEINS,
HMIMPUHE U JUaMeTpy Bayblia, JMHEHHON Harpy3ke u Macce (tadu. 38.10). YactoTs (25-40 I'n) u
amruutyasl (0,6-2,0 MM) odeHb OIIH3KH.

OCHOBHOW MNpOU3BOAMTENb KAaTKOB s yIiIoTHeHHs TpyHToB B Poccum: 3A0 «PackaTy.
OcCHOBHBIE TPOM3BOJUTENN KAaTKOB JUI YIJIOTHEHHWsS TpyHTOB B mupe: Bomag (I'epmanmus),
Hamm (I'epmanus), Vibromax (I'epmanus), Caterpillar (CLLIA), Ingersoll - Rand (CIIIA), Metso
Minerals ( Dynapac ) IlIBerust u MHOTHE Apyrue GUPMBIL.

SKCKaBaTOpLI-HJ'IaHI/IpOBH_[I/IKI/I
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21,8

21,1

18,0

18,0



ubS -112

74 0,4 042 4,5%24 13,18
KOJI. I1accu
XL  -2300 0,15-
o 82 0,35 o4,6 2,9 12,6
XL  -3100 0,29- 15,8-
KOIL 142 052 A0 33 16,7
XL -3300 0,29-
o 110 0.52 059 33 16,8
X L -4100 0,31- 20,5-
KOIL. 112 076 1068 38 213
X L -5100 0,19- 25,1-
Gradall , CIIIA .. 130 0,96 o 7,7 4,3 259
0,15-
XL -2200 ryc |71 050 29 12,07
0,38
XL -3200 0,29-
e, 103 0,52 Jo6,1 (3.4 18,4
XL -4200 0,31-
112 ’ 1 1
ryc. 0,76 fo7, 38 96
XL 520004, 0.19- 079 43 23,9
ryc. 0,96

Bubpomnnura peBepcruBHas




[TpunienHple BHOPAIMOHHBIC KATKU JUIS YIUIOTHEHHSI TPYHTOB pPa3IMYalOTCs 10 MOIIHOCTH
JBUTATENs, IIMPUHE U JUAMETPY Bajblla 1 Macce (Tadsm. 38.9).

BuGpokatku npunienHbie Ajs yIJIOTHEHUSI TPYHTOB

Yacro-
[TpousBOANTED Moutnocts [npuna Taver Ta Mac-
p A ” MHIeKC MAalllUHbI IIBUTATEIIS, BaJIbLIA, P, BHO- |ca,
CTpaHa
kBT M pauuu, T
I'n
[M'aaponpusos oT
3A0 «Packary, AY-70 —Y 2,0 16 25 5,9
Poccis NY-94 " 2,0 1,6 25 175
OAO
«Bonronon-
CKHI  OIIBITHO- CJ1-801 x T-150 I'uaponpuBon oT 20 16 o5 7.0
TAraya
OKCHCPUMCH- 71130 k T-130, T-
TaJIbHBIN 170 To e 2,31 1,6 25 10,0
3aBOIY,
Poccus
A0 150
«KopocTeHn- AY-37b x T- To ke 2,6 0,8 25 17,4
CKUi 3aBOJ 1y.16 MoA3-
Tlopmar», 'é[4 4 A & MoA3ir ) e 26 09 25 30,0
Ykpanna

PeBepcrBHBIE BUOPOIIMTHI PAa3IMYAlOTCs 110 MOIIHOCTH JIBUTATENs, IIMPHUHE TUTUTHI (IIMPHHA
ymioTHeHus) U macce (Tabn. 38.11). OcHOBHbBIE IPOM3BOJUTENN PEBEPCHUBHBIX BHUOPOILIUT B
mupe: Bomag (I'epmanus), Weber (I'epmanus), Vibromax (I'epmanust), Ingersoll - Rand (CILIA),
Metso Minerals ( Dynapac ) IlIBenust u MHOTHE ApyTrHe (GUPMBI.

Kamku eubpayuonnsie camoxoonvie 0151 ynaiomHeHus ZPyHmoe

MountHocT Jluneiina
[Mupun Yacrora
Hunekc, b A
[IpousBoauTen . a BuOpanu Macca,
J1aJIKOBATBIIOBBIN/KYJIaYKOB | ABUTATEN Harpyska
b, CTpaHa . BaJIblla, U, T
BIA o, " , I
kBT KIr/cM
ay-111/- 57 1,7 28,0 25u35 [7,3/-
3A0

«Packar», AY-74/1Y-74.1 57 1,7 28,0 40u 25 |8,5/9,0



Poccusa

OAO T3-

Ypanrpak»

OAO
«AMKOIOp»,
benapych

Bomag
I'epmanus

Hamm
I'epmanus

JIV-85/]1Y-85.1 129

BK-24.01.01/BK-24.01.02 170

Amkonop 6715/- 73,5

BI'-1202/- 73,5

BW 156 D-3/BW 156 PD-3 54

BW 177 D -3/ BW 177 PD -

4
3 5
BW 178 D -3/ BW 178 PD -

80
3
BW 179 D -3/ BW 179 PD -

80
3
BW 211D -3/ BW 211PD - | o
3
BW 212 D -3/ BW 212 PD -

92
3
BW 213 D -3/ BW 213 PD -

92
3
BW 214 DH -3/ BW 214,
PDH -3
BW 216 D -3/ BW 216 PD -,
3
BW 219 DH -3/ BW 219 .
PDH -3
BW 225D -3/ BW 225PD -,
3
2220 D /2222 DS 40
2420 D /2422 DS 100

2520 D /2522 DS 138

2,0

2995

2100

2250

1,46

1,69

1,69

1,69

2,13

2,13

2,13

2,13

2,13

2,13

2,13

1,38
2,14

2,22

32,0

43,0

50,0

53,0

21,2

24,0

26,6

30,2

32,2

32,2

32,2

38,1

47,7

55,6

80,0

21,7
29,2

48,2

25

0-30

30

30

304l

30m 38

30m 38

30u 38

30u 36

30u 36

30u 36

30u 36

30u 36

29u 35

26 u 35

30u42

30m 42

27 u 30

13,0/13,5

23,0/26,0

10,5/-
12,0/-

6,15/6,40

7,36/7,55

8,16/8,34

8,77/8,25

10,62/11,6

11,08/11,4
8

11,06/12,0

13,78/14,2
3

16,1/16,6

19,12/19,4
7

25,22/24,8
2

4,85/5,10
11,3

17,3



Caterpillar,
CIIA

Metro
Minerals
(Dynapac),
Isemnmsa

2620 D /2622 DS

3205/3205 P

3307/3307 P

3412/3412 P

3516/3516 P

3518/3518 P

3520/3520 P

3625/-

CS-431C/-

CS-433C/CP-433C

CS-531D/-

CS-533D/CP-533D

CS-563D/CP-563D

CS-583D/-

CS-663E/CP-663E

CS -683 E /-

CA-121D/CA-121 PD

CA-141D/ICA-141 PD

CA-152D/CA-152 PD

CA-250D/CA-250 PD

CA-252D/CA-252 PD

138

42,1

61

95

145

145

145
174
80
80

108

108

108

108
134
134
32
40
71
89

89

2,22

1,38

2,14

2,14

2,14

2,22

2,22
2,22
1,68
1,68

2,13

2,13

2,13

2,13
2,13
2,13
1,36
1,52
1,67
2,13

2,13

56,1

24,7

23,5

31,3

43,5

48,5

56,2
72,8
18,4
21,1

24,0

25,0

27,0

26,0
H/1I

H/ I
13,0
15,0
21,4
24,6

24,0

27n 30

30u 42

30u 42

30m 42

27130

27130

27130
27u 30
32
32

32

32

30

30

30

30

30

32,5

29

30u 33

30u33

19,55/18,3
5

5,35/5,73
7,05

12,19/12,2
9

14,23/14,3

17,82/17,9
2

19,8/19,9
24,96/-
6,5/-
6,8/7,1
10,83/-

11,03/11,3
9

11,16/11,5
6

15,2/-
17,1/16,8
18,8/-
4,0/4,35
4,77/4,91
7,317,7
9,85/10,45

9,85/10,45



CA-262D/CA-262 PD 106 213 26,0 30m33 10,5/11,9

CA-302D/CA-302 PD 89 2.13 38,0 30m33 12,6/12,5
CA-362D/CA-362 PD 106 2.13 38,0 30u33 23’05/12’9
CA-402 D /- 89 213 38,0 30m33 13,8/-
CA-512D/CA-512 PD 120 2,13 49,3 27u31 15,6/15,8
CA-602D/CA-602 PD 120 2,13 59,6 27u31 18,6/18,5

B TabmuuenpuBeneHbl TEXHOJIOIMUYECKHUE MapaMeTpbl (IKOHOMHUYECKH OIpaB/JaHHas TOJIIMHA
YIUIOTHEHUSI ¥ IIPOU3BOIUTEIILHOCT) BUOPALIMOHHBIX OJIHOBAJIbIIOBBIX KATKOB IPU YILNIOTHEHUU
IIECKa, CYIIECU U CYTJIMHKA.

TexHudeckass  NPOM3BOJUTEIBHOCTh  INPHUIEMHBIX  BHOPAllMOHHBIX  KAaTKOB  MEHBIIE
MPOU3BOJUTEIIBHOCTA CAMOXOJHBIX KaTkoB Ha 20-25 % COOTBETCTBEHHO NpPH JJIMHE Y4acTKa
ymiotHeHus 20-100 M npu Macce NMpUIENHBIX KaTKOB, PaBHOW MOJOBMHE MacChl CaMOXOJHBIX
KaTKOB.

BuOpornnuTs! peBepcuBHbIE

IIpousBogurens, MHaexc MomtHocTh [Iupuna YacToTa Macca,
cTpa- JIBUTATEIS, YIUIOT- BHOpa-
MaIITHHEI KT
Ha kBT, THII HEHUS, M uuu, I'g
120-
AO «CMM», |AT-12 3,2 nu3 . 0,325-0,425 |75 130
Poccus AT-15 3,6 ous3. 0,35-0,55 75 180-
192
AT-8 2,9 mus. 0,325-0,425 100 80
AT -12 3,2 nus. 0,325-0,425 |75 120-
130
180-
AT-15 3,6 mu3 0,35-0,55 75 192
AT-25Y, AT- 215-
_ 25H 4,5u 4,6 nus . 0,40-0,60 75 997
Vibromax 'AT-35Y, AT 320
r - ' ) - )
CpMaHuA 25H 6,6 1 5,8 mu3. 0,45-0,70 55 362
510-
AT -45 10,5 mu3 . 0,55-0,85 50 550
620-
AT-60 10,3 ous3 . 0,71-0,90 43 680
789-
ATS-6002 8,9 mu3 . 0,68-1,10 30,5 913
Metro Minerals 4,1 u 2,8 OeHs. u 154,

(Dynapac), LG -140 3. 0,33 65 166



[IBenus LG -160 41 u 2,8 6eH3. U 0.45 82 158,
3. 171
LG -200 4,8 u 3,1 Oens. u 0,50 65 222,
3. 233
LH -300 50 u 6,6 06eu3. u 0,45-0,70 68 322,
TTU3. 327
LG-450 6,6 mus . 0,75 60 464
475-
LG-500 7.5 nus. 0,55-0,75 60 547
LG -550 7,5 nus. 0,75 60 554
LG-700 11,5 qu3 . 0,66-0,96 53 768
RX-55 2,5 Oens . 0,33 90 55
RX-65 3,0 u 2,1 Gens. u 0,33 9 65
3.
Ingersoll-Rand, oy 75 3,1 3. 0,33 90 80
CIIA
SX -75 4,6 nus. 0,48 74 240
DX -60 5,0 nus. 0,60 57 600
DX -70 6,1 nus. 0,65 53 700
BPR 25/40 40 u 3,4 OeHs. u 0,40 78 124,
3. 141
BPR 30/38 40 u 3,4 Oeus. u 0,58 75 187,
IIU3. 207
BPR 35/38 40 u 3,4 Oeus. u 0,58 75 187,
IIU3. 207
308-
Bomag /BPR40/45D 4,4 n 4,6 nus. 0,45-0,75 68 1 65 369
I'epmanus 408
BPR50/52D 5,8 u 6,6 mus3. 0,52-0,82 62 455'
644-
BPR 75/60 D |10,5 qus. 0,58-0,90 57u33 753
643-
BPR 80/60 D |10,5 nus3. 0,58-0,90 72 693
BPR80/65D |11,5 nus. 0,80 72 740

Mawunot 0na cmpoumenscmea acgh)anromodemoOHHbIX NOKPLINUIL

Jnst ctpoutenbeTBa achaabTOOETOHHBIX MOKPBITHH MCHOIb3YeTCsl LeNbIi P MaIlIKH:
acarbTOYKIAIUUKA Ui YKJIAAKU (pacrpeneieHdss W TPeIBApUTEILHOTO  YIUIOTHEHHS)
ac(anbTOOETOHHBIX CMECEH;

aBTOTYJIPOHATOPHI MPHU paclpeAeNeHud OuTyma Wid OUTYMHOM SMynbcUM (TPYHTOBKH) JUIS
o0ecrieyeHns: COBMECTHON pabOThI CII0EB OCHOBAHUS U TOKPBITHUS;

MoAOOPIIHUKY U TIEpETpYy’KaTeIu I co3/anus (yBEIUYeHHs) 3anaca acaabTOOETOHHOW CMecH
MEXy TPAHCIIOPTHBIMU CPEICTBAMHM U ac(albTOYKIaTIMKOM M OOECIeYeHHs HeNpephIBHON
paboThI achanbTOyKIaJUMKa IPU PA3INYHBIX TEMIIAX YKJIAIKH;

KaTK{ Pa3IUYHOrO THIA U pa3Mepa JJIs YIUIOTHEHUs ac(aabTOOETOHHBIX CMecei.
AcdanbTOyKIaJuuKH) SBIAIOTCA TJIaBHBIMM BEIYIIMMU MAIIMHAMU IIPU  CTPOUTEIBCTBE
acanbTOOCTOHHBIX MOKPHITUHA. PaznuuaroT achanbTOyKIaAyMKHd TIO LIMPUHE YKJIAJIKH,



IPOM3BOIUTENIFHOCTH, BMECTUMOCTH MPUEMHOTO OyHKEpa M TUITY XOJO0BOH 4acTu (I'yCeHHYHbIE
1 KOJICCHBIC).

OcHoBHble Tpou3BoauTenu achamproyknaaunkoB B Poccun: OAO «Pagumkuii MamvHHBINA
3aBo», OAO «bpsuckuit Apcenany, a B crpanax CHI™ - OAO «/lopmammnay (YkpauHna).
OCHOBHBIMU TIPOU3BOAUTENSIMU ac(haNbTOYKIaIIMKOB B Mupe sBisitorcs: Vogele , ABG (
Ingersoll - Rand ), Demag ( Metso Minerals ) - I'epmanus, Bitelli u Marini (Uranus), Caterpillar
, Roadtec (CILIA), Blaw - Knox (CIIA u Aurnus), a Takke pag Apyrux Gupm.
ABTOTYApOHATOPBl Pa3IMYalOTCA MO TPY30MOIBEMHOCTH, UIMPUHE paCHpelesieHUuss U THILY
6a3oBoro apromaccu. [Ipon3BoIsAT aBTOTYIpOHATOPEI MHOTHE (rpMbl Poccuu u Mupa.

® Sociool®

ONONOy(0)(O

AcdanpTOoyKIaauuK

ABTOTyApOHATOP

e o

© :

[Ton6opuk cmecu

[ToxOopmik M Teperpyxarein , Kak CKa3aHO BBIIIE, CIyXaT ISl yBEITHYEHHUS CKOPOCTH
YKJIQJKU TIpH oOecrieyeHHH O0e30CTaHOBOYHOM paloThl acdanbToykinaguukoB. [loabopimnku
CMECH W3 BajMKa pa3IHyalOT T0 MNPOM3BOIUTENBHOCTH, a TMeperpyxareid 1o
POM3BOIUTENEHOCTH, BMECTUMOCTU OYHKEpa-HAKOMUTENS M MOIIHOCTH JIBUTATEIIS.

OCHOBHBIE ITPOM3BOANUTENN MOJIOOPIINKOB U TIEperpyxareieil - aMepuKanckue (pupmel, a TaKxke
Vogele (I'epmanust) u Metso Minerals (LLIBemus).

[leperpyxarens cmecu

OcHOBHBIE TOKa3aTenu (MaKCHUMaJbHBI TEMIl YKJIaJKd W 4YacoBas NOTPeOHOCTh B
ac(hambTOOCTOHHON CMECH) IJIsi Pa3IMYHBbIX CXEM Mojadyu achaabTOOCTOHHON cMecH B OyHKEp
acQanpTOyKJIaunKa U MUPUHE YKIaaKu 8-9 M npuBeaeHs! B Tada. 39.12.



Acgpanvmoyknaouuku

[IpousBoguTens,
cTpaHa

OAO «Pamunkui
IIAHHBIA
3aBoa», Poccus

OAO  «bpsHckuit
ceHany», Poccus

Ma-

Ap-

OAO «/loporu Poccum»,

Poccusa

OAO «JlopmarnHay,

Ykpauna

Vogele
I'epmanus

Nunexc
MalIWHBbI,

THUII X0Ja

JAC  191.504
KOJ.

JAC  191.506
KOJI.
AC®D-K-2-02
KOJI.
AC®-K-3-03
KOJI.
AC®D-T-4-01
ryc.

JAC-181 xou.
Aco K-2 xou.
C/1-404 b
KOJI.

JC-189 ryc.
JC-195 ryc.
JC-199 ryc.
JIC-200 xo.
JIH-406 ryc
Super

ryc.

Super 1400
ryc.

Super 1600
ryc.

Super 1800
ryc.

Super 1900
ryc .

Super 2100
ryc.

Super 2500
ryc .

Super 1203
ryc .

Super 1402
KOI .

Super 1603
KOJI .

Super 1804

KOJI .

[MnprHa
A JUTEIIb-
Y HOCTb,
KM, M
T/4

3,0-4,5 (7,5) 500
3,0-5,2 (6,2) 500
22-375 390
2,5-4,5 (6,5) 500

2,5-6,5 (9,0) 600
3,0-4,5 (7,5) 450

2,5-4,7 350
3,0-7,0 450
3,0-4,5 210
3,0-4,5 210
3,0-4,5 210
2,5-4,5 210
3,0-9,0 500

Boy1106 50

2,0-4,75 300
2,5-8,0 390
2,5-10,0 600
2,5-10,0 700
2,5-12,5 900
3,0-16,0 1100
1,7-4,0 150
2,0-4,75 300
2,5-8,0 390
2,5-8,0 600

MOCTB

OyHKepa, rarens,

T

14,0

14,0

8,0

12,0

14,0

10,0
8,0

12,0

10,0

10,0
10,0

12,0
12,0

3,5

8,0

13,0

13,0

13,0

14,0

17,5

10,0

8,0

13,0

13,0

[IpousBo- Bmectu- MoHOCTh

JABU-

kBTt

74

74

57,4

90,4

90,4

77,0
77,0

77,0

44

44
44

44
103

31

51,5

84

121

129

160

209

57

51,5

84

121

Macca,

18,0

20,0

13,0

18,5

22,0

20,0
13,4

17,3

13,5

13,5
13,5

13,5
18,0

4,8

10,9

17,2

20,7

22,3

247

315

9,5

11,2

16,4

18,5



Caterpillar,
CIIA

ABG-Ingersoll
Rand, I'epmanus

Supe 1903

2,5-8,5
KOJI .
AP-650 B 18-6.1
ryc.
AP-800 C 18-6.1
KOJL.
AP900 Bl 449,15
KOJIL.
AP-100 B 44915
KOJIL.
AP-1050 B 2.44-915
ryc.
AP-1055 B, 40 015
ryc.
BG -210 B 11849
KOJL.
BG -230 B 18-6.1
KOJIL.
BG -240 C 2.44-73
KOJIL.
BG -260 C 2.44-79
KOJL.
BG -225 C 18-6.1
TycC.
BG 245 Chha49.15
ryc.
BG-2455 C r 2.44-915
yc.
Titan 111 ryc 1,5-4.0
Titan 135 ryc 1,75-4,0
Titan 223 ryc 2570
Titan 225 ryc 2575

Titan 323 ryc
: 2,5-9,0
Titan 324 ryc|2,5-8,5

Titan 325 ryc 25-10.0

Titan 423 ryc 25-12.0

Titan 511 ryc 2,0-12,5
Titan 273 xoxn|2,5-7,0

700

1300

1801

2134

2177

2177

2177

1222

1801

2134

2177

1300

2177

2177

300

200

600

600

600
600

600

800

1200
500

13,0

10,0

11,0

12,2

12,2

12,2

12,2

9,6

11,0

12,2

12,2

10,0

12,2

12,2

8,0

7,5

13,5

13,5

13,5
13,5

13,5

14,0

15,0
12,0

111

70

80

115

130

130

130

80

80

115

130

90

130

130

42

43

79

100

106
106

126

126

167
87

19,5

13,16

13,58

17,13

19,46

19,01

19,36

11,78

15,19

18,10

19,46

13,16

19,01

19,36

8,4

7,0

15,9

17,4

20,0
25,0

18,1

25,6

33,0
15,9



Titan 455

2,5-9,0 600 12,0 79 17,8
KOJI.
Aemozyoponamoput
[[nprHa Hopma
TDOH3EOLUTEE. CTDAHA Nunexc bazoBoe I'py3omnoasb- pac- pacnipene- |Macca,
P 8 - ¢1P MallMHBl  |[IACCH E€MHOCTb, T |TIpEACIICHUs, JICHUS, T
M Kr/mM2
3UJI-
SI?OraH o JIC395 433362 4 To48 0525 988
YprauzopMann, JIC-142 B  [KamA3- (7,5 Tlo 4,8 0,3-2,5 17,85
Poccus 53213
3UJI-
OAO «Hoporu JIC-2 433362 |4 Ho 4,0 0,5-3,0 11,0
Poccumy, Poccus JC-3 KamA3- |7 o 4,0 0,5-3,0 17,3
53213
3A0 «benemay, Poccust BIIM-65 I;;;{S& 8 2,5-4,0 0,2-0,3 H/I
KamA3-
OAO «Mpxyrcknop- CAK-100 5410 12 o 4,5 0,1-4,0 26,0
Main», Poccus CJlI-203 KamA3- |10 Ho 4 0,3-3,0 26,1
5410

Mawunst u 060pyooganue 011 cmpoumenbcmed YeEMEeHmoOEemoHHbIX ROKPbIMUIL

Jnst cTpouTenhCTBAa 1IEMEHTOOETOHHBIX MOKPHITHM M OCHOBAHMM TaKXe€ UCIOJIB3YETCS IENbIN
P MalTuH:

OCTOHOYKJIAJAUUKU JUI1 YKIAAKW (pachpeleNeHus, YIUIOTHEHUS, OTAEIKH IOBEPXHOCTH
OETOHHOTO CI0sT) OETOHHBIX CMECEiA;

000pyI0BaHue TSl paclipeesIeHHs TUIEHKOOOPa3yIoLUX MaTepUalioB I yX0/1a 3a OETOHOM;
HApE34MKH IIBOB JJIs HAPE3KH Ma30B MPOJAOIbHBIX U MOMEPEYHBIX IIIBOB CIKATHUS;

3QIMBIIMKYA IIBOB I MPOYMCTKH, MPOCYIIKA M 3aMOJTHEHHUS TE€PMETH3UPYIOIIEH MacCTUKOU
Ma30B MPOAOIBHBIX U MOMEPEYHBIX [ITBOB.

beronoykmamuuku B HacTOsIIee BpeMs MPUMEHSIIOT TOJBKO CO CKOJB3AIMMU (hopmamu.
Paznuyaror OeTOHOYKIATYMKK TO IIUPHUHE YKJIAJKUM U MOIIHOCTH aBuratens (tabm. 39.13).
OcHoOBHbBIE IPOU3BOAUTENN OETOHOYKIATUMKOB - pupMbl ['epmannu u CLIA.

Hape3urku mBoB pa3imMyaroT MO0 MOIIHOCTH JIBUTATENs U MAaKCUMAlbHOW TTyOWHE W IINpUHE
Hape3aemoro nasa mBa (tadia. 39.14). OcHOBHbIE TPOU3BOAUTENN HAPE3UUKOB IIBOB - (GYUPMBI
I'epmanun u CHIA. B mocnemnnue rombl B Poccuu BBITYCK Hape3YMKOB IITBOB OCBOWIIH
HECKOJBKO (hUpM.

beronoykmaguuk



Hapesuuk mBoB

bemonoyxknaouuxu
[TpouzBoautens, Unnekc |[llupuna Tomna MoummocTs CKOpOCTE
MOKPBITUS,  JBUTATES, pabouasi, Macca, T
cTpaHa MalIuHbl | YKJIQJKH, M
cM KBT M/MUH.
GP-2600 (3,66-9,75 48,3 171,6 0-21,2/16,1 33,6/39,6
Gomaco , GHP-
CIIIA 2800 3,66-9,75 48,3 223,6 0-37,2/21,2 31,8/36,3
GP-4000 (3,66-15,24 48,3 0-11,2/11,2 39,9/52,2 39,9/52,2
SF -3002 |3,5-9,75 45,7 194,0 0-18,3 19,3/24,3
SF-4002 |3,5-11,6 45,7 243,0 0-26,5 24.6/29,1
CMI, CIIIA SF-5002 |3,5-11,6 45,7 243,0 0-26,5 36,2/47,1
SF-6004 |3,5-13,6 61,0 243,0 0-18,3 57,2
SF -7004 |3,5-15,25 61,0 294,0 0-18,3 61,2
SP-500 |2,0-6,0 39,0 133,0 0-15,0 12-39
SP-850 |2,5-9,5 45,0 186,0 0-20,0 29-44
_ SP-850 35085 450 186,0 0-20,0 29-44
Wirtgen , \Vario
I'epmanus SP-1500 |5,0-15,25 45,0 272,0 0-20,0 49-78
SP-
1500L 5,0-15,25 45,0 272,0 0-20,0 107
SP-1600 |5,0-16,0 45,0 317,0 0-20,0 57-135
CSP-
5000 2,0-5,0 35,0 78,0 0-8,0 12,0
CSP-
2,7-715 39,0 112,0 0-8,0 14,0
Massenza, 7500
Uranus CSP-
12500 o 12,5 45,0 235,0 0-8,0 34,0
CSP -
15000 o 15,0 50,0 294,0 0-8,0 54,0

3aJIMBIIMKY TIBOB Pa3IMYAIOT M0 €MKOCTH (BMECTUMOCTH) Oaka JJisi MAaCTUKH M THUITY 000TpeBa
(manbornee OE30MACHBIN AJIT MACTUKH - MACISHBIN), a TaK)Ke HAJIWMYUIO WU OTCYTCTBHIO B €T0



coCTaBe KOMIIpeccopa JUisi MPUBOJIa TEIJIOBOTO KOMbs (Ta30BOM TOpenku) JUisl Mporpesa masza
mBa nepea 3aMBKolH. OCHOBHBIC MPOU3BOIUTEHN 3aTUBITUKOB - (pupmbl ['epmanuu u CIIA.

3aJIMBIIMK IIBOB

Mawiunor u o000pyoosanue 011 CMPOUmMENbCMEA CN0E€6 U3HOCA (3AUUMHBIX C10€86)
ROKpblmus

Crnon m3HOCa (3alIUTHBIE CIIOM) MIOKPBITHS YCTPAUBAIOT METOIaMHU MTOBEPXHOCTHON 00pabOTKH U
VKJIQIKH JIUTBIX 3MYJIbCHOHHO-MHHEpanbHbIX cMecedt (JIDMC). Jna peanuszanuu Meronaa
MOBEPXHOCTHOM 00paOOTKH HUCIIOIB3YIOT:

aBTOTYJIPOHATOPHI U paclpeeuTeNH HeOHs;

OuTYMO (3MYJbCHUS),-I€OHEPACIIPEIETUTENM, BbIIOIHSIOUIME PACIPENEICHUE OPraHUYECKOTo
BSDKYILEro U MEJIKOTO IeOHs OTHOBPEMEHHO U CHHXPOHHO.

OcHoBHBIE TTpoU3BOIUTENN OuTyMoIeOHepacpeaenuteneii B Poccun: OAO «Kypranmopmariy,
OAO «loporu Poccum», OAO «Camapckuit 3aBoj «CTpoMManinHa» COBMECTHO ¢ Breining
(T'epmanus), OAO HIIO «Pocmopmam» coBmectHo ¢ Secmair (@panius). OCHOBHBIE
MPOU3BOUTENN OuTymouieOHepacnpeaenureneii B mupe - ¢upmbl ['epmanuu, OpanHuum u
[IBerum.

Cwmecnrenb-yknaauuk JIDMC

Cmecutemu-yknagunkd JIDMC  paznmuuaroT mo ImupuHe oO0paboTKH, eMKOCTH Oaka st
AIMYNbCUU U OyHKepa JUIsi MUHEpaJIbHBIX MaTepHaliOB, METOY 3arpy3ku (Ha 0aze M Ha MOJIOTHE
JIOPOTH ), & TAK)KE 10 TMPOU3BOIUTEILHOCTH MemIaiku (Tadmn. 39.17).



OcHoBHBIE Tpou3BoauTeNH cMmecuteneii-ykinanunkos JIDMC - ¢upmer CIIA, Tepmanuw,
Wrtanuu u @pannuun. B Poccun Takue mammusl He npou3BoasaTcsa. Hauaro ux npous3BoacTBO Ha
Ykpaune.

Mawiunst 015 yniomuenus ci0ee 0CHO8AHUA U NOKPbIMUA

st yiioTHEHUS CII0€B OCHOBAHUS U MOKPBITUS UCIIOJIb3YIOTCSI:

U3 TPYHTOB M MUHEPAJIbHBIX MaTepUaoB, 00pabOTaHHBIX BSKYUIMMH, U3 HICOHS U TpaBUs U U3
YKaThIBAEMBIX OCTOHHBIX CMECed - BUOpAIMOHHBIE U KOMOMHUPOBAHHBIC TBYXOCHBIC KATKH, a
OpU WX OTCYTCTBUU BHOpAIMOHHBIE OJHOOCHBIE KAaTKU [JISi YIUIOTHEHHS TPYHTOB IpHU
MUHUMAJIBHON aMILTUTY/IEe BUOpAIUY;

u3 achaabTOOETOHHBIX CMeceil - BUOpallMOHHBIE JIBYXOCHbIE, KOMOWHHUPOBAHHBIE JIBYXOCHBIE,
MTHEBMOKOJIECHBIE IByXOCHBIE U CTATUYECKUE JIBYXOCHBIE KaTKH.

[THeBMOKOJIECHBIE KaTKW NMPUMEHSIOT Ha HadaiabHOU (1-2 mpoxopa) W 3aBepliaromield CTaauu
VIUTOTHEHHSI, TaK KaK B TIOCJICTHEM CITy4ae OHU HE BBI3BIBAIOT «IIEPEYIIOTHEHUS» C IPOOJICHUEM
3epeH IIeOHs; CTATUYECKHE KAaTKU MPUMEHSIOT A7 YIUIOTHEHHUS KPaeBOM YacTH YKJIaJbIBaeMOM
MOJIOCHI, TAaK KaK OHU B 3HAYUTEIHLHO MEHBIIIEH CTETICHU BBI3BIBAIOT OIUIBIBAHUE (T€UEHUE) Kpast
cios (puc. 39.15).

OCHOBHBIMU YIUIOTHS€MBIMH CPEJICTBAMH IS CJIOEB OCHOBAaHUS M TIOKPBITHS SIBISIOTCA
JIBYXOCHBIE BUOpAIIMOHHBIE U KOMOMHUpOBaHHBIE KaTKU (puc. 39.13 u puc. 39.14). /IByxocHble
BUOpAIIMOHHBIE W KOMOWHUPOBAHHBIC KATKM Pa3MYalOT 1Mo Macce (OCHOBHOW TOKa3aTellb),
HIMpUHE U AUAMETPY Balblla, MOILIHOCTU JBUTATENs (3HAUUTEIHHO PEXE) U 4acTOTe BHOpaIuu
(tab:. 39.18).

OcHOBHBIE NTPOU3BOAUTENH ABYXOCHBIX KaTkoB B Poccun: 3A0 «Packat» u OAO «Cacra». B
MHUpPE JIByXOCHBIC BUOPAIIMOHHBICE U KOMOMHUPOBAHHBIC KAaTKU MPOU3BOJAT OUYE€Hb MHOTO (hUPM.
Haubonee nmporpeccuBHbIE MOJIENIN TaKUX KaTKOB Mpou3BoAsT hupmsel ['epmanun u CIIIA.
Bumymoweonepacnpedenumenu

Emko-
[Mupuna Enmo- CTh
[Tpou 3BommTeNb, MHIEKC MaIIMHBI p CTh 3arpyska
ba3zoBoe maccu  |0OpaboTku OyHKe-
cTpaHa , THIT baka , meoHs
» M pa )
M
M
2.66 1o
OAO
«Kypraumop AC -180 KamA3 -54112 [BAX. 40 |70 W13 camocBana
mamny , Poccust | O Y PHHET 250 mo c3aau
’ eOHIO
OAO
«Camapckuit
3aBOJ Eﬂipen -375 ]nggyMOBm AC - 3,75 - 75 To xe
«CTtpomMMmaninHa» put
, Poccus
OAO  «Jloporu ) Tpaktop T -150
Poccum» , Poccus PI1-701 mpumen 3,5 60 60 Toxe
HEMIT ABTOryapoHaTo
«bennoprexnuka» b/l -131 npuuen APE _;’ b p 35 30 7,0 To sxe
, bemapycs
1T «HoBas
TI[eXHI/I- AH -008
Ka» OAQ orynpuien KpA3 -6443 2,5-3,0 6,0 7,0 |Toxe
«Jlopma- JH -014 Asrorynponarop 2,5-3,0 (11,0 (10,0 To xe

CaMOXO/HBIN
LHIMHA» , YKpauHa

OI'VIT  CHIIL Chipsealer -19 na MA3 -5551 1,5 25 4,0 [Torpy3unkom



«Pocmoprex»  , maccu C3AII -9905 3.13,5
Poccus Chipsealer  -26 CenenbHbIii 3,6
COBMECTHO C TIOJTYTIPHUIIETT TSATaY
Secmair , Chipsealer  -40
Opannus [OJTYIPULEI
Secmair ,
Dpasuia Chipsealer -32 na
(  mom K ABTOIIacCH 3,1
raccu
yKa3aHHOMY
BBIIIIE )
Schafe  r ,PZA 4000 PZA PMTYMOROs 54
['epmanus 8000 PZA 1400 ’
Cen . Tarau 3,0
Twinsealer
Rincheval , TIOJTyTIp . To xe 3,1
Opanmus Videosedler To ke 3,1
TIOJTYTIP .
Metso  Minerals ABTOMOGHIE -
(Savalko), HP -27 na maccu 2,7
lsews camocBal
Cmecumenu-yxknaouuxu JISMC
[Iupuna
IIpousBoauTens, bazoBas Mma-
WNHnekc MamvHbl, THI 00paboT-
CTpaHa IIMHA
KW, M
OAO JTH-009 monynpumenr KpA3-6443 |2,5-3.75
«Hopmarti- JIH-012 nonynpuuen (To xe 2,5-3,75
Hay, YKpanHa ynpat B
Vally Slarry MI/IHI/IMaK,UHI/IKIH/I‘{. Astomacen 2,0-2.,5
Seal, Makkporeiisep, T 2536
CIIA [AKJINAY. 0 #e o
MuHncnapprMaTuK,
UK.
CrnappumaTtuk C-H To xe 2,0-2,5
To xe 2,5-3,5
6000, k.
. To xe 2,5-3,5
Breining ,|C-H 8000, mmkmmy.
To xe 2,5-3,5
I'epmanus C-H 1000, nukany.
Cnen.Iaccn |3,0-4,0
Cnappumaruk  C-H
To xe 3,0-4,0
10000, venp. To e 30-40
C-H 12000 nwemp. o
C-H 15000 nemnp.
HD -10, iukiny. Asrtormraccu  2,5-3,0
Akzo - Nobel . CB-504, nukiny. To xe 2,5-3,5
CIIIA CB-804, nukiny. To xe 2,5-3,5
CB-1000, rukimg. To xe 2,5-3,5
L[IPM-500, nenp. Cren.lllaccu 2,5-3,5
L . M . Cnmnangumarux 100, ABtomaccu |2,5-3,0

6,0 8,0 To xe
6,0 12,0 |Camo3zarpyska
rpengepom
6,0 8,0 To xe
) 45 W3 camocsaina
80 (70 |I¥M™
140 70 LoXe
To xe
6,0 8,0 [Torpy3unkom
6,0 8,0 To xe
%’é_ 6-8 To xe
Emxocts TIponssomi-
EMKocTh 6VHKEDA TEIbHOCTh
Oaka, M3 yHKepa, MeEIIIaIKH,
M3
T/MUH.
23+2310 2,0
45+45/|13,0 2,0
1,1 2,7 1,0
2,6-3,2 7,7-9,2 |2,7-3,6
1,2 2,5 1,0
2,3 6,0 2,7
2,5 8,0 3,5
2,75 10,0 4.0
3,5 10,0 4.0
4,0 12,0 4.0
50 15,0 4,0
1,2 2,5 1,0
2,0 3,8 2,5
2,5 5,7 2,5
3,0 7,0 2,5
2,0 2,7 2,5
1,2 2,5 1,2



Nranusa

IUKIL.
CragguMaTuK
HETp.

Croanmmmatuxk 4000,

Herp.

Cnen.Illacen 2,5-3,5 |5,0

200, To xe

Kamku euopayuonnsie u KOMOUHUposanHvle

[IpousBoaguTens,

CTpaHa

3A0 «Packary,
Poccus

OAO
Poccus

«Cacray,

Bomag :
I'epmanus

Nunexc

MoIHoCTh

JBUI'aTCIIA,

MAaIIIHHBI
kBT

JV-82, Bubp. 28
JAV-47, Bubp. 44
JAY-96
Ay-97
JY-98
AY-99
V-84 xom0.

W -854.2
W -854 K

BW -125
ADH

BW-125 29
ACH

BW-135 AD 29
BW-135 AC

BW-138 AD
BW-138 AC

BW-144 AD-

2
BW-144 AC- °L5

2
BW-151 AD-

2
BW-151 AC °L5

-2
BW-154 AD-

2

BW-154 AC °L5
-2

BW-161 AD-

2

BW-161 AC 70
-2

BW-164 AD-

2
BW-164 AC 70

-2

44

29,8

1,3
1,4

1,5

1,7
2,0
1,6

1,2

1,3

1,39

1,5

1,68

1,68

1,68

1,68

[MnprHa
BaJIbLA, M

2,5-3,5 |10,0

Huamerp
BaJblla, M

0,8
1,2

1,07

1,2
1,6
1,2

0,8

0,8

0,8

1,2

1,2

1,2

1,22

1,22

3,0
4,0

2,5
4,0

Yacrora
BHOpaIuu,
I'n

50/60
50

39/50

39/50
31/25
33/50

50/60

50/60

46/52

39/50

39/50

39/50

30/45

39/50

Macca,

3,5
7,5

8,5
7,6

11,5
10,5

14,0

9,7
9,25

3,4
3,2

3,6
3,4
42
41

7,5
7,0

7,2
7,0

79
7,25

9,7
9,3

9,8
9,7



Hamm ,
['epmanus

Ingersoll - Rand,
CHIA

BW-180 AD |76
BW-184 AD |76
BW-202 AD- |
2

HD 13 185
HD13K 210
HD 70

HD70K  °62
HD 75

HD75Kk  OL0
HD 90

HD9OK
HD 110

HD 110K | °

HD 130 Bubp 95

HD 070 V

BHOD. 56,2
HD 075 V 56,2
BHOD.

HD 090 V 86
BHOD.

DV 3.22

DV 3K 29
DV6S

DV 6 KS °L5
DV 8S

DV 8 KS 6511,68
DV 06 VS 515
BUOP.

DV 08 VS 65
BUOD

DD-32

CR-32 32

DD-70 Bu6p . 60
DD-74 Bubp . 48
CR-80 xomb6 . 52,2
DD-90 BuGp . 1 82
DD-90 HF

BUOD . 82
DD-110 Bubp 93
DD-130 Bubp 1298

CR -94 xom0. |59

1,68
1,68

2,13

1,3

1,5

1,68

1,68

1,68

2,14

1,5

1,68

1,68

1,1

1,4

1,2

1,4

1,68

1,32

1,45
1,5

1,65
1,68

1,68

1,98

2,13

1,7

1,2
1,2

1,22

0,7

1,14

1,14

1,2

1,2

1,3

1,14

1,14

1,2

0,8

1,1

1,1

1,1

1,2

0,75

1,05
1,2
1,2
1,22

1,22

1,37

1,4
1,3

42/60
42/60

30/45
55

48/58
48/58
42/50
42/50

42/50

48/58
ropus.

48/58
ropus.

42/50
ropu3.

50
42/50

42/50

42/50
ropus.

42/50 ropus

67

55

33/55
33/55
31/42

47/63
31/42

42/71
33/50

10,85
11,8

10,6
3,4

3,4

7,2
6,9

7,6
7,3

9,3
8,65

10,6
9,3

14,2

7,7

8,2

9,7
3,6
3,7

7,3
6,7

9,6
8,4

7,4

9,3

3,2
2,8

6,74
7,2
79
9,64

9,84

11,4

12,9
9,4



[THeBMOKOJIECHBIE KAaTKU pa3nu4valoTcs mo Macce ( 06e3 mpurpysa U ¢ MPUTPY30M ), HIUPUHE
YKaTKH , KOJIMYECTBY IIIMH U MOITHOCTH JiBUrartess ( Tabm . 39.19).

P §

Karox BHOpannoHHBIH JBYXOCHBIH

B2

_.J,_JQ
=
@)L = O

Karox koMOMHMPOBAaHHBIN IBYXOCHBIH

AL
O

KaTox mHEeBMOKOJIECHBII CAMOXOIHBIN
Kamxu cmamuueckue nneemoxoniecrole

IIpousBogurens, Uuaexkc  MoIHOCTH [MIupuna Pazmep |KonmuectBo |Macca,
CTpaHa MalInHBI JABUTaTCIIA, KBT yHJ‘IOTHeHI/ISI, M HOIUH IIHNH, IIT. T
3A0 «Packar», 1Y -100 57,4 2.0 320-508 8 14
Poccus Iy -101  110,0 2.0 320-508 8 16
4,9-
PS -150 B 60 1,73 7,5x15 11 1294
PS-200 B 180 1,73 75x15 9 4,1-
’ - X 18,15
Caterpillar, 775 2,28 14,7x20 |7 8,5-
CILIA PS-360B g 2.42 13.8x20 7 25.0
PF -300 B 14.0-
(PS-300B) 233
15,00 R 19.0-
PS-500 112 242 o4 7 350
GRW 10 86 1,99 11,00x20 8 8,8-
’ ’ 20,0
Hamm ''GRW 15 36 1,99 11,00%20 8 11,5-
['epmanus 24,0
14.5-
GRW 18 86 1,99 11,0020 8 280

Kamku cmamuueckue ¢ 2n1a0kum 6a1syom
[IpousBogutens, Mugekc  MolHOCTh [Iupuna Huamerp |JIuneiiHoe Macca,



CTpaHa MAalIuHbBI | ABUTATECIIA, YIUIOTHCHHA, M Bajlblia, M JTaBJICHUC. T

KBT H/cm
3A0 «Packar», 1V-93-1 |44 1,4 1,2 290 8,5
Pocenst TTV-98-1 44 17 1.2 250 85
HW 90
B/8 51,5 1,55 11 201 u445 8,6
?g&?}m : E'/Vlvo N5 1,55 11 364 1 555 106
oW 90 @ 515 1,55 11 436 1 664 126
/12

Jlexuus 6. COBPEMEHHBIE MATEPUAJIBI U TEXHOJIOI'MU,
IMPUMEHSAEMBIE ITPU CTPOUTEJIbBCTBE ABTOMOBMWJIBHBIX TOPOI

T'EOCHHTETHYECKHE MATEPHAJIBI

JlopoxkHas oTpacib, KOTOpasi BKJIIOUAeT B ce0sl OOLIMPHBINA KOMILJIEKC BOIIPOCOB, CBSI3aHHBIX C
IIPOCKTUPOBAHUEM, CTPOUTEIBCTBOM, PEMOHTOM, PEKOHCTPYKIMEN U IKCIUTyaTallued JIMHEHHBIX
U HEJIMHEWHBIX JIOPOXKHBIX COOPY)KEHHMH, CTaja OJHOW M3 IEPBBIX BCIEA 3a IPakJaHCKUM
CTPOMTENBCTBOM , TJI€ BHEJPEHHE T'€OCHHTETHKH IOCTHIJIO CaMbIX OOJBIINX OOBEMOB, POCT
KOTOPBIX MPOAOJIKAETCS U IO CEU JEHb.

['eoTekcTuiIbHBIE MaTepHUallbl IPETEPIIENIN CYLIECTBEHHOE Pa3BUTHE C TeX IOp, kKak B 1970 r. B
IpaXkJJaHCKOM CTPOHUTEILCTBE HAYAJIOCh MX MacCOBOE IIPUMEHEHHUE, a JOPOXKHas OTpacib
noaxsatuina 3Ty ocragery. IlosBuiaoch MHOro HOBOM M pa3HOOOpa3sHOM MPOIYKIMH,
M3TOTOBJICHHOM MO CHEUUaIbHBIM TEXHOJOTHMSM, B TOM 4YMCIE W U3 PA3IM4YHOIO CBIPbS CO
3HAYUTEIbHON CTENEHbIO COOTBETCTBHUS NPEABABISEMbIM TpPeOOBaHUAM JUIl TNPUMEHEHHS.
Pa3paboranbl  crnenManbHble  HOPMBI,  PEIJIAMEHTUPYIOLIUME  YCJIOBHUS  MCIOJB30BaHUS
TE€OCMHTETHYECKUX MaTepHajoB M TpeOoBaHMsS K HUM. B 3TOM acmekre 3apyOekHasi MpaKkTHUKa
3HAYUTENBHO OIlEpEIniIa POCCUNCKYIO.

dakTopamMu, ONPENCISAIONUMUA, OyIeT U TEOCHMHTETUYECKUM MaTepuall BBITIOJIHSTH
TpeOyemble OT Hero (yHKIUHU, SBISIFOTCS CIEAYIONIME €ro CBOWCTBA: MEXaHHYECKHe,
TUPABIMYECKHE, IKCITyaTallHOHHBIC MTOKA3aTEIHN B YCIOBHUIX TOW WJIM HHOW TPYHTOBOM CpeEIbl,
Ky/a OH OyJeT MmoMeIlleH. ITO MPeXIe BCero Takue MoKa3aTelld, Kak HOMUHAJIbHAs MPOYHOCTb,
nehopMaTUBHOCTD, GUIBTPAIIMOHHAS] CTIOCOOHOCTD, MOI3Y4€ECTh, TOJTOBEYHOCTD, (PPUKITMOHHBIC
nokasarenu. IMeHHO oHHM 00ecrevnBarOT MPHUIaHUE HOBBIX KaueCTB JOPOKHON KOHCTPYKIIUH,
W3MEHEHUE COOTBETCTBYIONINX TEXHOJOTHYECKUX PETIIaMEHTOB €€ yCTpoicTBa. PaccmaTpuBas B
HACTOAIIEM 0030pe COBpPEMEHHBIE MHUPOBON YPOBEHb U OMBIT MPUMEHEHHS T€OCHUHTETUKU U
reoIJIaCTUKU B JIOPOKHOM OTpaciu, 11esiecoo0pa3Ho B MEPBYIO Ouepellb clienaTh HEeOOJbIION
HMCTOPUYECKHUI SKCKYPC B YaCTHU PA3BUTHSI OTEUECTBEHHOTO OIIBITA.

[Mpunstass Muntpancctpoem CCCP B 70-80-x romax mporpamMMa COBEPIICHCTBOBAHUS
TeOTeKCTUIIbHBIX MAaTEpUAOB M PACIIMPEHHUs PALMOHAIBHOM OOJIACTH MX HPUMEHEHHUs MpU
MIPOEKTUPOBAHUU U CTPOUTENIHCTBE aBTOMOOMIIBHBIX U KEJIE3HBIX JOPOr, a3pONOPTOB, IOPTOB U
PUYAJIOB MOCITYXHJIA OJAaronpusATHBIM (aKTOPOM HE TOJIBKO JJISl CO3JIaHUs U PACIIMpeHUs 6a3bl
10 M3TOTOBJICHUIO TAKUX MATEPHAIOB, HO U CYIIECTBEHHOMY ITOBBIIICHUIO Ka4€CTBA JOPOKHOTO
Y TPAHCIIOPTHOTO CTPOUTEIBCTBA.

[lepBbie ombITHBIE PabOTHl ObUTM BBHINOJHEHB COIO3JOPHMM Ha ABTOMOOWJIBHOM Jopore
MockBa - Pura. HMccinenoBanusi, NpOBENEHHBIE HA ONBITHOM YYAaCTKE OJHOM W3 «MOKPBIX»
BBIEMOK, TOCIY>KWJIM OTIPAaBHOW TOYKOH MO pa3paboTKe OOJACTH NPUMEHEHHS HETKAaHOTO
MaTtepuaia Torja emeé cymectBytomen pupmbl «Por-ITynenk» s obecrieueHus CTaOMIBHOCTH



HepeyBHa)KHéHHLIX BBICMOK. I/ICCJIGI[OBaHI/I}I BCJIMCh B ABYX HANPABJICHUAX: T’COTCXHUYICCKOM U
BOJHO-TEINIOBOro pexuma. Ilocienyromue HaOMIOAEHUS MO3BOJWIM pa3padoTaTh IEpBbIC
TpeOOBaHUS K JIOPOKHBIM KOHCTPYKIUSIM, B KOTOPBIX HEOOXOJUMO WM IIeJIeCO00pa3HO
UCIIOJIb30BAaTh TE€OCHMHTETUYECKUE MaTephalibl B KadyecTBE JOIMOJHUTEIbHOrO (UibTpa,
aApMORJIEMEHTOB M pa3lieUTeIbHON Tpocioiiku. Ha mepBoMm 3tame 3TH TpebOBaHUs KacallucCh
TOJIbKO HETKAHBIX UTJIONPOOUBHBIX MaTEPHAIOB OTEUECTBEHHOIO U 3apy0eKHOT0 MPOU3BOICTBRA,
HO, TCM HC MCHECC, OIPCACIUIIM B IICPBOM HpI/I6JII/I)KeHI/II/I HAIpaBJICHHOCTb TNPHUMCHCHUA
FEOCUHTETUYECKUX MaTepUaIoB B JOPOKHOU OTPACIH.

s mocnenyromux LejaeHanpaBiIeHHbIX HAYYHBIX UCCieloBaHui non arugoi Coro3qopHun
ObLI0 CPOPMHUPOBAHO CHEIHATBLHOE HANpaBlIEHUE B JIOPOKHOW TIEOTEXHUKE (JOpOKHAs
TCOCHHTETHKA), KOTOpPOE Ompeaenwio OoOBEM UCCICNOBaHWA ©  JalbHEHWIINE MyTH
MPAKTUYCCKOI'0 UCIIOJIb30BAHNA '’COCUHTCTUICCKUX MATCPUATIOB.

Bbbl1  ycTaHOBIIEH OCHOBHOM MNPHHLMII PALMOHAIBHOIO MPUMEHEHHUs paccMaTpUBaeMbIX
MaTepHajoB: pacy€T MOPOKHON KOHCTPYKIHMH C OIPEACICHHUEM «Yy3KHX MecT» paboThl eé
3JIEMEHTOB U Jajiee Nepexo/ K KOHKPETHbIM TPeOOBaHUSIM JAJIsl TEOCUHTETHUECKUX MaTepHuasoB,
KOTOpbIE W JOJDKHBI BOCHPHUHUMATH JCQHUIUT YCHINH, M3MEHUTHh YCIOBHS JPEHUPOBAHMUSA,
00ecreuynTh B LEJIOM TPeOyeMyI0 HaIEKHOCTb U JOJITOBEYHOCTb JOPOKHBIX COOPYKEHUI.

VIMeHHO 3TO NO3BOJMJIO B MEPBOHAYATIBLHOM O0BEME ONPEAETUTh KOMIUIEKC TpeOOBaHUN K
FE€OCHHTETUYECKUM MaTepuajaM IpU UX COBMECTHOM paboTe ¢ KOHCTPYKTUBHBIMH 3JI€MEHTaMU
HACbIIEH, BHIEMOK U UX €CTECTBEHHBIX OCHOBaHUH. [IocKoIbKY peub HAET O COBMECTHOM paboTre
IIPEXKJIE BCEro C I'PYHTOBBIMHM COOPYKEHMSIMH, TO OJHOBPEMEHHO YCTAaHABIMBAJICA KOMIUIEKC
TpeOOBaHUI K TPYHTaM C UCKYCCTBEHHOH U €CTECTBEHHOU CTPYKTYpO.

B paccmarpuBaemblii mepuosn  ObulM  pa3pabOTaHbl METOJUKH, KOTOpPHIE IO3BOJIMIN
BBIMOJIHUTh KOMIUIEKC HEOOXOAWMBIX HCCIEI0BAaHUM M OIpeaesiuTh, C OJHOH CTOPOHBI,
nokasarenu (U3MKO-MEXaHMYECKUX CBOMCTB TI'€OTEKCTHJIBHBIX MaTepHalioB, a C JApyroi -
COOTBETCTBYIOIIMX CHCTEM: TpPYHT (WIM Jpyrodl JOpPOXKHO-CTPOUTENbHBIH MaTepuan) +
TCOCUHTETUYECKHUN dJIeMEHT. Tpu Mmokas3aresns UCCIeI0BaINCh B JOCTATOYHO HIMPOKOM aCIEKTe:
(GWIbTpallMOHHAs U BOJOOTBOJMAIIAS CHOCOOHOCTh, HOMUHANIbHAS (TIpeseNbHasl) MPOYHOCTh U
COOTBETCTBYIOLIAs el 1e(pOpMaTUBHOCTD.

B 1977 r. Obu1 co3maH B COAPYKECTBE C TPYNNONW OTEYECTBEHHBIX MHCTUTYTOB MEPBbBIN
HETKaHbIM T'€OTEKCTWIBHBIN MaTepuan JIOpHUT U OCYIIECTBIEHO €r0 MacCOBOE MPOM3BOICTBO.
[TosryueHbl ONBITHBIE APTUN U3 paciulaBa MoJuUMepa. Pe3ynbTarhl UCCIeOBAHUN OTPa’KEHBI B
HEPBbIX JOKYMEHTaX M KOHCTPYKTHBHO-TEXHOJOTMUYECKUX PEIIECHUSIX I He(TePOMBICIOBBIX
nopor 3amnagHoit Cubupu, 4TO B 3HAYUTEIBHON CTENIEHU CIIOCOOCTBOBATIO YBEITUUYCHHUIO TEMITOB
Y Ka4ecTBa UX CTPOUTEIIHCTBA.

HecmoTpss Ha BO3MOXHOCTH IIPUMEHEHUS B CEMHUAECATBIE TOABl TIE€OCHUHTETHYECKOIO
MaTepHaga TOJbKO OJHOIO THIA, @ UMEHHO HeTKaHoro, B COIO3I0pHMM Ha €ro OCHOBE ObLIN
pa3paboTaHbl KOHCTPYKIIMM M COOTBETCTBYIOIIME TEXHOJIOTUH Ui ycinoBui 3amagHoi Cubupu,
BKJIFOYAsi paliOHBI PacCIpOCTPAHEHMS] BEYHOMEP3JBIX TPYHTOB. Takue KOHCTPYKIHH IO CBOEH
CTPYKTYpe M YYETYy MeEXaHU3Ma B3aUMOJCHCTBUA IPyHTa M TI€OCUHTETHMYECKOrO Marepuaia
MpeIONPEeNININ MHOTHE COBPEMEHHbIE PELICHUS, KOTOpble 0a3upyroTcss Ha Oosee MPOYHBIX U
MeHee J1e(OpMATUBHBIX COBPEMEHHBIX Marepuanax. Peub HAET O KOHCTPYKIMAX «TPYHT B
o0oiimMe», B TOM YHCII€ U HCIOJIb30BaHHE MEP3JIOro KOMKOBAaTOTO TPYHTA, PA3JIMYHBIX THUIIOB
pa3EIUTENbHBIX DJIEMEHTOB, KOTOpPBIE B ONPEHCIEHHBIX YCIOBHUAX HCIOIb30BAIUCh IS
CHIDKEHHMsSI HEPaBHOMEPHOCTH OCAJKU CJIa00ro OCHOBAaHUS MPH CE30HHOM OTTauBAaHUU
JIEATEIBbHOTO CII0s IIOJ HArpy3KOM OT BECa HACBIIM U BO3JECHUCTBUM TSHKEIOIO IOCTPOCYHOIO U
9KCIULYaTalldOHHOTO TpaHCIopTa. THIIOBBIMH DPELIEHUSAMHU CTald KOHCTPYKLIHMU COOPHOro
XKeNne300€TOHHOTO TOKPBITUSA C Pa3[AeIUTENIbHBIM U aHTUKOJIBMATHPYIOIIUM 3JEMEHTOM U3



HCTKAHOI'O TCOCHUHTCTHYCCKOTO MaTcpHajia, a TaKXKC BPCMCHHBIX OOpPOr C HpOCHOﬁKOﬁ nus3
TCOCUMHTCTHYCCKOI'O MaT€purajia B OCHOBAHUMU.

BrinoHEHHBIE TIONIEBBIE W IKCIEPUMEHTAIBHBIE HCCICIOBAHUS TO3BOJIWIN 000OIIUTH
MOJIYYEHHBIC PE3YJIbTaThl M BHECTH HMX B COOTBETCTBYIOIIUE pa3felibl HOPMATHBHBIX
nokymenToB: CHwull 2.05.02-85, CHulI 3.06.03-85, BCH 26-90, BCH 84-89.

Bo3smoxxHOCTB peryiaupoBaHus HanpsHKEHHO-IePOPMUPOBAHHOTO COCTOSIHUS
TFEOTEXHUYECKUX COOPY)KEHHUH B CIIOXKHBIX MHKCHEPHO-TE€OJIOTHYECKUX YCIOBUAX C MOMOIIBIO
TE€OCHHTETHYECKUX MaTepuajoB Oblla peajn3oBaHa IpPH pPa3pabOTKe psia CHEIHaTIbHBIX
JIOKYMEHTOB JJIsl JIOPO’KHOM oOTpaciu (peKoOMeHJalMi 10 BBIOOPY IPOEKTHBIX pEIIeHU
HEPTETPOMBICIOBBIX JIOPOT B paifioHax SIMOypra u YpeHros, TEXHUUECKUX yCIOBUH 1o Smany,
PEKOMEHIAUN 10 TEXHOJOIMH COOPYKEHHUS 3EMIITHOIO IO0JOTHA M3 I'PYHTOB IOBBILICHHOU
BJIAKHOCTH JuIsl ycioBuid HeuepHno3emHol 30Hb1 Poccun u pyrux).

B 90-e roapl 3HauUNTENbHBINA UMITYJIBC B IUIAHE BO30OOHOBIICHUS U MPOBENECHNUN UCCIIEI0BAaHUN
Ha COBPEMEHHOM YpOBHE Jlasa nepBast MexxayHapoaHas koHpepeHus Oobveannénnoi EBponsl
10 JOPOXHOW TeocHHTeTUKe B . Maactpuxre, rae corpyaHukd Coro3J0pHUM BBICTYHNAIU C
OCBCILIEHUEM OIBITa IPUMEHEHUS TE€OCUHTETHKM IIPH INPOECKTHUPOBAHMM W PEKOHCTPYKLUU
MKA/. Pe3ynbraThl MpecTaBIeHHBIX HCCIEIOBAHUN OBUIM OTMEUEHBI TOYETHBIMH TUTUIOMAMU
U Harpaaamu [2].

Bce mocnenyromue MexayHapOIHBIE U POCCHHCKHE KOH(EpeHIH, MpoBoanMeie ¢ 1998 r.
yK€  peryjasipHOo, OOBEAMHWIM OTCUECTBEHHBIX IpPOU3BOAUTENEHl M  HOTpeOuTenei,
IIPOEKTUPOBILMKOB U UCCIIEIOBATEIEH IS LIEJICHANIPABICHHBIX COBMECTHBIX JACHCTBUN B 4acTH
PaLMOHATILHOIO MPUMEHEHUS! TEOCUHTETHYECKUX MaTepualoB B JOPOXKHON oTpaciu. [TogobHoe
o0beIMHEHHE HE HUCKIOYalo padoune KOHTAKTHI C BEAYUIMMH 3apyOeXHbIMU (GUpPMaMHU U
UCIIOJB30BAaHUE HX MPOAYKIMH, HAYYHOTO M TEXHUYECKOro IOTEHIHala Hapsagy C
OTeyecTBeHHBIMU MaTepuanamu [16, 17, 18].

bbul BBINONHEH Hay4YHBIH M WH)KEHEPHBIM aHaIU3 NPOAYKLUMU TaKMX BEAyIIUX (QUpM B
00J1aCTH TE€OCHHTETUYECKHX MaTepHalioB, Kak «XbIOcKepy, «lonon», «[lomudens», «Tenzapy,
Tenax, «[eoreppa», «Dazep-Texuuk», Prestorus, Geoweb. OcobGoe BHMMaHHE TpPU STOM
yJlelleHO paboTe HayYHO-TEXHUYECKUX LIEHTPOB MpH pUpMax-Mmpon3BoauTensx. B yactHoctu, Ha
COBMCECTHBIX CCMHUHapax n3yvajicsa OIIBIT HAaYYHO-TCXHUYCCKOT'O n HHXXCHCPHOT'O
COIIPOBOKICHUS MPOEKTUPOBAHUS M CTPOUTENILCTBA CIOKHBIX OOBEKTOB, IJI€ MCIOJIb30BaHbI
TFe€OCUHTETUYECKUI MaTepuai, pacu€THBIN anmapar, IporpaMMHbIE IPOTYKTHI.

OcHoBHOM 00BEM COOCTBEHHBIX HCCIEAOBAaHUN OBLI HalpaBieH MpekIe BCEro Ha
dbopmHpoBaHUEe MakKeTa MEpBUYHBIX AOKYMEHTOB (TVY) IuIsi OTE€4eCTBEHHBIX NMPOU3BOAMUTENEH.
beutn  WccienoBaHbl, B YAaCTHOCTH, HETKaHBIE T'EOTEKCTHIIbHBIE MaTepuansl Ooiee 50
oTedyecTBEeHHbIX (abpuk. B pesynprare paspaboransl TpeOoBaHUs, C(HOPMUPOBAHBI U
cornacoBanbl TY, BBIMTONHEHBI CEPTUGUKAIMOHHBIE HCCIEIOBAaHUS HETKAaHBIX MAaTepHajoB,
BKJII04as 00JbIIOi 00bEM Tab0paTOpHBIX UcTbITaHUH. HakomneHHbIi MaTeprua mo3BOJISIET yKe
ceifyac pazpaboraTh 00mMe TpeOOBaHWS M PEKOMEHJAIMM MMEHHO K HETKaHBIM MaTepuajiam
OTEYECTBEHHOT'O TPOM3BOJICTBA, KOTOPBIE B HACTOsIIEE BpeMs Hanbosiee MIMPOKO UCTOIb3YIOTCS
B JIOPOXHOH oTpaciu. MccnemoBaimcey Takke MaTepuaibl psga 3apyoexkHsix ¢upm [19]. Tlo
pesyibTaTaM  HMCCJIEIOBAaHMN  yCTAaHOBJEHbI  palMOHANbHble  00JacTH  IpPUMEHEHHUs
TE€OCHHTETHYECKUX MaTepUAIOB PA3JIMYHBIX THUIIOB B DJIEMEHTAaX JOPOKHBIX KOHCTPYKITHI.
Crnenyer OTMETUTb, UYTO JHUAla3OH BBIMOJIHEHHBIX pPa0OT BKIOYAN B ceOs HCCIEIOBAHUSA
U3MEHYMBOCTU IPOYHOCTHBIX U Ae(POPMAIMOHHBIX CBOMCTB, (MIBTPALMOHHOM CHOCOOHOCTH
TUX MAaTepUaloB, CIIOCOOHOCTH BBIIECPKUBATh JIOKAJbHBIE HArpy3KH B 3aBUCUMOCTH OT
(GU3MYECKUX TOKa3zaTelell W OCOOEHHOCTEH TEXHOJOTHW HW3rOTOBIEHUs. [lepBUYHBIA makeT
CO3JIaHHBIX COBMECTHO C NMPOU3BOAMUTEISIMU JTOKYMEHTOB, [0 MHEHHIO aBTOpa 0030pa, MOXHO
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IPUHATH 32 OCHOBY IS AaJIbHEHUIIET0 pa3BUTHS U (POPMHUPOBAHUS OTEUECTBEHHONH HOPMAaTHUBHOM
0a3bl, XOTS ATOT MPOLIECC B 3HAUUTEIILHOMN CTEIIEHU 3aTAHYJICS.

C OCJIbKIO paClIMPCHUA HOMCHKIIATYPbl T'COCUHTCTUYCCKHUX MATCPUAIOB 6BIJI BBITIOJTHCH
3HAYUTENIbHBIN 00BEM HCCIeIOBAaHUMN MJIACTUKOBBIX O0OBEMHBIX T€OPElIETOK, MPeIHa3HAUCHHBIX,
IPEXKIE BCEro, JUIsl YKPEIUIEHUS KOHYCOB M OTKOCOB 3€MJIIHOro ImosioTHa. Ha ocHoBe
Pe3yJbTAaTOB JIAOOPATOPHBIX M KCIEPUMEHTAIBHBIX UCCIIeI0BaHUN pa3paboTaHbl METOANYECKUE
PEKOMEHJIallMK, PYKOBOJACTBO U OCYHIECTBICHO UX Mupokoe BHenpenue Ha MKAJL,
aproMarucTpaisax «Jlow», «Kpbim» u MHOrux apyrux. KOHCTpykiusi crajia TUIIOBOM M MOXET
OBITh BHECEHA B allbOOM IO YKPEIUICHHWIO KOHYCOB M OTKOCOB. B Hacrosiiee Bpemsi BemyTcs
MCCJIEI0OBAHMS ITUX MATEPHUAIIOB C LIEJIbIO UX IPUMEHEHUS B KOHCTPYKIUAX JOPOKHBIX OJIEKI U
€CTECTBEHHbBIX OCHOBAHUI MTPU COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHUYECKOM 00OCHOBAaHUHU.

st apmupoBaHusi acPabTOOCTOHHBIX MOKPBITUH KOMIUIEKC BBITOJIHEHHBIX HCCIICTOBAHMIMA
coBMecTHO ¢ ¢upmoit «CTekIonporpecc» Mo3BOJuI pa3paboTaTh HOBBIE BUIBI CTEKIOCETOK C
T000W Pa3MEPHOCTBIO SYCCK, XOpOIIeH Kore3ued W TpodHOCThI0 He MeHee 40 xH/mor.m.
Coznana nuHUS M HayaT BBITYCK OTEYECTBEHHOTO apMupytoimiero marepuana. B 2001 r. 6bi1
BBITIOJTHEH KOMITJICKC OIBITHBIX paboT Ha 0a3ze BriamumMupaBTomopa JJisi aBTOMOOMIBHBIX JOPOT
I u IV kareropuii. PocaBrogopoM pa3zpa®oTaHbl U BBITYIIEHBl METOJAUYECKUE PEKOMEHIAIIUU
0 UCIIOJIb30BAHUIO 0a3aJIbTOBBIX CETOK JJIs YKa3aHHBIX IIeNIeH.

s uccnenoBanusi pabOTOCIIOCOOHOCTH 3apyO€KHBIX HETKaHBIX, TKAHBIX M pPELIeTYaThIX
MaTepHaoB ObUIM BBIIOIHEHBl KOHCTPYKTUBHO-TEXHOJOIMUYECKUE IPOPAOOTKH apMOTPYHTOBBIX
COOpPYKEHMM Ha cialdblX TIpyHTaX, B OTKOCAX IIOBBIIIEHHONM KPYTH3HBI, JPEHaXHBIX
COOPYKEHMSIX, a3pOJPOMHBIX KOHCTPYKLHMAX. Bc€ 310 mo3Bonmino pazpaborath cOOCTBEHHYIO
KOHLEMNINIO PalUOHAILHOTO TPUMEHEHHUS] TE€OTEKCTUJIBHBIX MAaTepUalioB MJis JOPOKHOTO
cTpoutenbcTBa M, B yactHoctH, Uit KAJ[ Bokpyr Cankt-llerepOypra. Takas koHuenuus
UCXOJUT M3 B3aUMOCBSI3M T'€OTEXHHKH, MEXAHHKH TPYHTOB U OCHOBHBIX TpeOOBaHMH K
JOpOXHOM reocuHTeTHke. OHa 0a3upyeTcss Ha WMH)KEHEPHO-TEOJOTMUECKOM aHAJIM3€ YCIIOBHM
MPOEKTUPOBAHUS U CTPOUTEIBCTBA, OLIEHKE YCTOMUMBOCTH, OCAJIKH, BPEMEHH €€ MPOXO0XKICHUS.
Ocoboe 3HaueHue Mpu 3TOM NMPHOOpEeTaroT TpeOyeMble CPOKU YCTPOICTBA JOPOXKHOM OJEKIBI,
YTO B ONPEJENIEHHBIX CIIydasX BbI3bIBAET HEOOXOAMMOCThH YCTPONCTBA 0E€30CaJOUHBIX HACHINEN
Ha CBasiX C POCTBEPKOM U3 MPOUYHBIX T€OCUHTETUYECKUX MATEPHAIIOB.

Henp3st He OTMETUTH 3HAYUTENLHBLIH OOBLEM IIOJEBLIX HCCICIOBAHHM K HaAOJIOIEHUMH,
CBSI3aHHBI C NPUMEHEHUEM TEIUIOM30JIMPYIOLIMX MarepuanoB Tumna lleHomekce, KoTopsbie
Coroznopauu ocymectBui copmecTHo ¢ aupekiueit JCII «lenTp» Ha aBTOMOOMIBHBIX JOpOrax
«Jlor» n «Kpbim».

B HACTOAIICC BpCMs, HapsAay C Ha60paTOpHLIMI/I, IMMOJICBBIMU M SKCIICPUMCHTAJIbHBIMU,
BEAYTCA TCOPECTUUYCCKHUE HCCICAOBAHHUA IO CO3JAaHUIO KOMILUICKCA METOJUK M IMPOTpPaMMHBIX
MMPOAYKTOB IJId paC‘{éTHOPO arirapara, HCOGXOI[I/IMOFO Ipru HNPOCKTUPOBAHUHN JOPOKHBIX
KOHCprKHI/Iﬁ C UCIIOJIBb30BAHUEM I'€COTCKCTUIIBHBIX U I'C€OINIACTUKOBBIX MaTCpHaIOB Pa3JIMYHOIO
HaIrpaBJICHUA.

Cpenu paspaboraHHbix COIO3I0pPHUU KOHCTPYKLIMH € TE€OCHHTETHYECKUMH 3JIEMEHTaMU
ClelyeT BBIJCINUTh TaKHe, KaK: HAChIM C BEPTUKAJIbHBIMHU JIEHTOYHBIMU JpeHaMU (B3aMeH
MEeCYaHbIX) NMPH CTPOUTENHCTBE JOPOT Ha 00J0TaX; KOHCTPYKIMH YKPEIJICHHUS! MOATOILIIEMBIX
OTKOCOB, 3alIUThl OT BOJHOM M BETPOBOM 3pO3UHN; KOHCTPYKLHH JPEHAXKHBIX COOPYKECHHII;
apPMOTPYHT; IPOCIOWKH B KOHCTPYKIIMSX TOPOXKHBIX OJEK] CO COOPHBIMU THUIIAMH HOKPBITUI U

pSI APYTHX.



Takue KOHCTPYKLIHMH I103BOJIAIOT IOBBICUTH HAIEKHOCTb JTOPOKHBIX COOPYKCHUH, CHU3UTH
00BEM HCITI0JIb30BaHMSI €CTECTBEHHBIX 3€pPHUCTBIX MaTepUalloB, pa3padaThlBaTh NPUHIUIIHAIBHO
HOBBIC PEILECHUS.

B nopoxHO#i oTpaciu, Kak OTEYECTBEHHOH, TaK U 3apyOeKHOM, C MOMOIIbI0 T€OCHHTETHKI
YCIIEITHO PEIIAlOTCs CAeAYIONINEe 3a/1a4u:

e [] YCTPOMCTBO Pa3JeNIUTENbHBIX IPOCIOEK MEXAY Pa3iIMYHbIMM IO CBOWCTBaM H
Ha3HAYEHUIO KOHCTPYKTUBHBIMU 3JIEMEHTAMHU JIOPOKHON KOHCTPYKIIMU, OCOOEHHO B pa3IMYHBIX
cpenax (1o cocTaBy UM COCTOSIHUIO);

e [] apMHUPOBAHKE DJIEMEHTOB 3€MJISHOI'O IIOJIOTHA U JOPOKHOW OACKIBI M 3aluTa
MOHOJIUTHBIX CJIOEB OT OTPAKEHHBIX TPELUH IOKPBITUHA JOPOT U a3POIPOMOB;

o [I YKpEIUIEHHE KOHYCOB ITyTEIPOBOJOB M MOCTOB, OTKOCOB, CKJIOHOB OT BOJHOI,
BETPOBOH 3p03UU U JIpYrux (HOopM HapyILIEeHUs] MECTHOM YCTOMYMBOCTH;

o [I YCTPOICTBO JApeHa)keil (TpaHIIEHHBIX, IJIACTOBBIX, OTKOCHBIX) HOBBIIIEHHON
HaJIe)KHOCTH U JOJITOBEYHOCTH;

e [] IIPUMEHEHNE TMAPOU30IUPYIOIUX U TEPMOU30JIUPYIOIIUX IIPOCIOEK;

e [] UCIIOJIb30BAHNE T'€OCHHTETHKU M TE€OIUIACTHKU B KA4eCTBE apMOXJIEMEHTOB JUIS

ApMUPOBaHUA KOHCTPYKHOHWH 3CMJIIAHOIO IIOJIOTHA U HACBHIIIEd C OTKOCAMHU TIOBBIIICHHOM
KPYTU3HBI;

o [] pa3paboTKa clienuanbHbIX PELIEHUH B BUIE KOHCTPYKIUI «IPYHT B 000iMe» Npu
HE0OXOJUMOCTH IPUMEHEHUS TPYHTOB PA3JIMYHOTO COCTABA, COCTOSHUS, TEMIIEPATYPhI;
o [I CTPOUTENICTBO BPEMEHHBIX M TOABE3AHBIX JIOPOI C MCIOJIb30BAaHUEM

FCOCHHTETUKH M T€OIUIACTUKU B KAYECTBE TEXHOJOTHYECKHMX MPOCIOCK, OCOOCHHO MPH HATUYUN
cJIa0BIX OCHOBAHUM.

Bosmoxxubl W Apyrue o0jacTu TNPUMEHEHHUS JTONM BechbMa IIMUPOKOW HOMEHKIATYpPhI
T'€COCHUHTCTUKUN U TI'COIINIaCTHUKH, KOTOpaSI HpOI/ISBOI[I/ITCSI B HACTOAIICC BpeMSI BO BCEM MI/Ipe.
BMmecre ¢ Tem, mpu TakOM KOJMYECTBE M Pa3jIMYHOM KauecTBE MaTepHalloB 0co0oe 3HaueHue
IPUOOPETAIOT CIEAYIONINE aCIEeKThl: BHIOOP PAllMOHATIBHBIX TUIIOB KOHCTPYKTUBHBIX PEILICHUMH;
METOJIBI pacyeTa, B TOM YHCIE W TMPOTpaMMHBIC TMPOIYKTHI, IO3BOJSIONINE CO3AaBaTh U
HUCITIOJIB30BAThH HGO6XOILI/IMLIC B HOZ[O6HI)IX cnyqaﬂx CHUCTCMBbI praBJ'[CHI/ISI 6333MI/I JaHHBbIX,
crenenb dpdexTuBHOCTH. UTO Kacaercs creneHu 3G(HEKTUBHOCTH, TO 37€Ch HEOOXOIUMO, MO
MHEHHUIO aBTOpa 0030pa, UCXOAUTh U3 KOMIUJIEKCHOW OLIEHKM KOHKPETHBIX PEUIeHHH, KOTOpbIe
BKIIIOYAIOT B ce0sf B KaueCcTBE KOHCTPYKTUBHBIX JJIEMEHTOB TE€OCHHTETUYECKHE U
reoInIacTUKOBble MaTepuaibl. OCHOBHbIE HaNpaBlIE€HUS MOJYyYEHUS TOTO WM HMHOro 3ddekra
CBOIATCA K:

e [] MOBBIIEHUIO (MM 00ECTIeUEeHUI0) Ha/IeKHOCTHU U JI0JITOBEUHOCTH KOHCTPYKIIUU;

o [] CHIDKEHHIO MaTEPUATIOEMKOCTH;

o [] YMEHBIIEHUID CTOUMOCTH;

o [J MOBBIIIEHUIO TEXHOJIOTMYHOCTH, KauecTBa NMPOM3BOACTBA pabOT, BO3ZMOXKHOCTH

KOHTPOJIA B 3aBOJACKHUX U MPOU3BOACTBECHHEIX YCIIOBHUAX.

HpI/I BCEM IIpU 3TOM NEPBOCTCIICHHOC 3HAUCHUC HpI/IO6peTaCT JOJITOBEYHOCTH UCIIOJIb3YCMBIX
MaTc€pHralioB, a, CJICAOBATCIIbHO, U COOPY)KGHI/Iﬁ C JJIEMEHTAaMM W3 HUX. DTO CBSA3aHO Ipexac
BCETO C TEM, UTO '€COCHMHTCTHUKA - OTO HOHHMepHBIf/II Marcpuall.

HOHFOB@‘IHOCTB FCOCUHTCTHYCCKUX W T'COINTACTUKOBBIX MAaTCpHAIIOB, HCIOJB3YEMBIX B
I[OpO)KHOﬁ OTpaciiv, onmpeaAcIaCTCsI KOMIIJICKCOM (I)aKTOpOB n YCHOBI/II>'I, OCHOBHBIMH M3 KOTOPBIX
SABIIAIOTCA: HCXOJHOC CBIPbC, IMOrOAHO-KIMMATHUYCCKUC BOS,Z[@fICTBPIH; p€aknusa CpCabl
CTPOALICTOCA 00BbEKTa WIIH OTACJIbHBIX KOHCTPYKTHBHBIX 3JICMCHTOB; COJIHCUHAA paJualus,
PpaCyYCTHBIC HAI'PY3KHU U BOSI[GP’ICTBH}I B IIPOLIECCC CTPOUTCIILCTBA U SKCILTyaTallUuH.



B mHacrosimiee BpeMss B OTEUECTBEHHOH U 3apyOeKHOW TMpakTHKE s HW3TOTOBICHHS
TCOCUHTETUYECKUX M TEOIIaCTUKOBBIX MATEPHUAlOB IPUMEHSIOT B OCHOBHOM IIOJUAMHI,
noau3(up, MOTUMPONUIICH, TOIUITHIICH, CTEKIOBOJIOKHO. /1y mpuaanus criennanbHbIX CBOWCTB
B ChIpb€ BBOJAT J00aBKHU, HallpUMep, TEXHUUYECKHUH yriepos (caxy) B KauecTBe cTaOmiu3aropa
OT COJIHEYHOM paaualnuu; INUTMEHTHl Ul OKpacKW wmarepuana U T.4. Ha noBepxHOCTB
paccMaTpUBaeMbIX ~ MAaTE€pUaoB  MOTYT  ObITh ~ HAHECEHbl  CIELUAIbHBIE  MOKPHITHUS
(0OBONAKMBAIOIIME M 3AUIUTHBIE CJIOM), YBEIMYMBAIOUIME WIM MPUIAIOIINE aJIre3HOHHbIC
CBOWCTBa, HEOOXoIuMble U1 OBICTPOrO MU, YTO CamMoO€ IJIABHOE, HAJEKHOIO KOHTaKTa C
pabouMMM NOBEPXHOCTSAMHU KOHTAKTHOM Cpebl KOHCTPYKLIMM M cOOpyKeHUM. {15 ykazaHHBIX
Hesiedl HMCHONb3YITCS MOJUBUHWIXJIOPHU], IOJIMITWIEH, OWUTYMHBIE SMYJbCHM, a TakKkKe
CHelMaibHble MaTepHalibl, 3allaTeHTOBAaHHBIE B psAnae cTpaH. Pa3paboTaHbl Takke CIOCOOBI
TEPMOOOPAOOTKH I€OTEKCTHIILHBIX MaTEPUAIOB.

JlonroBe4yHOCTh NPUMEHSAEMBIX F€OCHHTETUYECKUX U T'€0IUIACTUKOBBIX MaTEpUajoOB BbICOKAs
(40-120 met), ecnu MaTepualibl HE TONYYHIM CEPbE3HbIC IOBPEXKICHUS B MpoLecce
CTPOUTENIbCTBA U ObUIM CBOEBPEMEHHO 3alllMLICHBbI OT COJHEYHOM panuanuu. Bmecre ¢ Tem,
clleflyeT YUYMTBhIBaTh YYBCTBUTEIBHOCTb MATEPUAIOB M3 MOJIMAMMUIA K BO3JIEHCTBHIO CHJIbHBIX
HieJouel M KUCJIOT, a Takke UX HaOyxaHue B BOAHOU cpene. He ciemyer Takxke momyckarb
JUINTEJIbHOE MPUMEHEHHE MaTepualloB M3 Noiaud(dupa B TPYHTOBBIX Cpelax C IOKa3aTeleM
kuciorHocty pH > 10.

CHMKEHUS TUAPABINYECKUX W (QUIBTPAIIMOHHBIX CBOWCTB MOXHO H30€XaTh IyTeM
TIIATEJILHOTO COOJIIOZCHUS COOTBETCTBUS (DMIIBTPALIMOHHBIX XapaKTEPUCTHUK, HaIpUMED,
HETKaHbIX WM KOMOMHUPOBAHHBIX MaTE€PUAIOB U IPaHUYAIel C HUMU TPYHTOBOM Cpe/ibl.

JlonroBpeMeHHass MPOYHOCTh T€OCHHTETHMYECKUX U  TEOIUIACTUKOBBIX  MaTepHalioB
ONpEAENAETCS BPEMEHEM [0 HX paspylleHHs I0J BIUSHUEM JIUTEIBHOIO BO3IEHCTBUSA
MOCTOSIHHOM Harpy3kH U MpUpocToM Jieopmanuu Bo BpeMenu. [Tonrt™

Takue KOHCTPYKUMH TO3BOJISIIOT O  cOBMeCTHBIX  Jeifcspan  style=n:justify;text-
indent:14.15pt"™>/lonroBpeMeHHass  MPOYHOCTb  TI€OCHHTETHMYECKMX U  TEOIUIaCTUKOBBIX
MaTepHajioB OIpPEJENIeTC BPEMEHEM [0 MX pa3pylleHus M0 BIUSHUEM JJIUTEIHHOTO
BO3/ICUCTBUS TOCTOSHHOM HArpy3KM W TpO3JaHa JIMHHUS M HadaT BBIIYCK OTEYECTBEHHOTO
apmupytomero Matepuasna. B 2001 r. OblT BBINOJHEH KOMIUIEKC ONBITHBIX paboT Ha Oasze
BnagumupaBromopa  myisi aBTOMOOWMJIBHBIX — jopor  JlonroBpeMeHHass  MPOYHOCTH
T€OCMHTETHYECKUX U T'€OINIACTUKOBBIX MaTepHajIOB ONPEAEsIeTCs BPEMEHEM JI0 UX pa3pyIIeHUs
O] BJIIMSIHUEM [UIMTEIBHOTO BO3JCHCTBUS TIOCTOSHHOW HArpy3KW W TIPHBIX KOHCTPYKIMHA C
UCTIOJIb30BaHUEM T'€OTEKCTHIILHBIX U T€OIUIAaCTUKOBBIX MaTEPHUAIOB PAa3IMYHOTO HATIPABJICHUSI.

TI'EOPEINNIETKH

['eopemerka — oObeMHas CcOTOBasg KOHCTPYKIHS U3 TMOJUMEPHBIX HJIHU
CUHTETUYECKHUX JIEHT, CKpPEIJIEHHBIX MexXJy co0oil B maxmaTHoM mnopsake. B
pabodyeM coCTOIHUM 00pa3yeT MOAYIbHYIO IYEHCTYIO KOHCTPYKIHUIO.



Puc. 1. Obwuii 6uo eeopewemxu 6 pabouem (pazeepHymom) cOCmMosHUU.

KpenneHne reokapkaca Ha NOBEPXHOCTM OTKOCA OCYLLECTBAAETCA C NOMOLLbIO -06pasHbix
Harenen gnumHou 70-110 cm (puc. 2), M3roTOB/IEHHbIX M3 apmatypbl 10-12 MM, MAM C NOMOLLbIO

N1aCTMaCCoOBbIX aHKEPHbIX KPHOKOB.

70-110 ¢cm

Puc. 2. Moumaoichulii Hazenw.

B kauecTBe 3amosiHUTENS STUEEK MPUMEHSIETCS PACTUTEIbHBIA IPYHT WM TOp(o-recyaHast
CMECh, C TOCIEAYIOUIMM IIOCEBOM CEMSH MHOTOJETHMX TpaB. B 30He BOJOOTBOAHOIO JIOTKA

SYEHKU JOJHKHBI OBITh 3al0JHEHBI IIe0HEM 1 6eToHOM (puc.3).

Puc. 3. Koncmpykyus ykpennenus omkoca (éapuanm A).



1 — I'eokapkac. ; 2 - pacmumenbHwlll 2PYHM,
3 - nHaeenwv, 4 - bemon unu webenv, 5 - 60000MEOOHOU TOMOK.

Ha naunbonee KpUTHYHBIX ydacTKax, JUIsl MOBBIMIEHHs OOMIEH YCTOWYMBOCTH OTKOCA,
MOTYT OBITh YCTaHOBJICHBI TA0MOHHbBIE KOHCTPYKIIMKM WM OETOHHBIN yIop y ocHOBaHUS (puc. 4)

Puc. 4. Koncmpyxkyus ykpennenus omkoca (apuanm b).

1 - I'eokapxac; 2 - pacmumenvHulii 2pyHn,
3 - Hacenv; 4 - bemon, S - bemoHHbll Ynop, 6 - 60000MBOOHOL TOMOK.

TexHonorns BoINOJIHeHHs padoT:

1. TlnanupoBKa MOBEPXHOCTH OTKOCA, C HCIOJIB30BAHMEM MEXAHH3MOB WIU PYYHOTO
MHCTPYMEHTA: JIONaThl, CKPEOKH - TIIaUIIKH U T. 1.

2. Ecnum OTKOC OTCHIMHOM, TMPOU3BOIUTCS YIJIOTHEHHWE BEPXHETO CIIOSl, C TOMOIIBIO
PYUYHOTrO KaTKa WX BUOPOIUIUTHI.

3. Monynu reokapkaca pa3BopaduBarOTCs U (UKCHPYIOTCS MO HepuMeTpy. B BepxHeit
YaCTH OTKOCAa T'€OpPCHICTKA AOJIKHA BBIXOAWTH HAa TOPU3OHTAJIBHYIO ITOBEPXHOCTH (MI/IHI/IMaJ'II)HO
Ha 0,5 M OT OpOBKH) U 3armyOIsSTHCS OTHOCHUTENIBHO BEPXHEW HYJIEBOW OTMETKH Ha BEMWYHHY h
(puc. 3, 4).

4. 3areM, Kaxablii MOJyNb TeoKapkaca pukcupyercs HaremsiMu. CoeIMHEHHE COCETHUX
MOJTyJIeH TIPOM3BOMUTCS C TIOMOIIBIO IMTHEBMOCTEIUIEpA WM 332 CYET AHKEPOBKH X OOIIUMHU
HareJsMHU.

I'EOMATBI

Pynonnsiii  matepuan. IlpencraBnser co0oil TpeXMEpHYI TMaHeNb U3 BOJOKOH

MOJIMIIPONIMJIEHA — BOPCHUCTBIM KOBPUK W3 IOJIMIPONWICHOBBIX HUTEH auamerpoM 0,65 MM.

(puc.5).



Puc.5 T'eomam

bnarogapss BOpCHCTON JIMLIEBOM IOBEPXHOCTHM M 3HAYUTEIBHOMY KOJIMYECTBY ITYCTOT
(6onee 90%) akkymynupyeT Ha cebe YaCTUUYKU I'PYHTa U MPENITCTBYET 3PO3UH TOBEPXHOCTHOTO
CJIOSl MOYBBI. AKKYMYJSLMS 4YacTHIl TpPyHTa CHOCOOCTBYET pOCTY PpacTHTEIbHOCTH,

IIpopacTarolleil CKBO3b HEro, UTO NMPUAAET YKPEIJIECHHOMY OTKOCY €CTECTBEHHBIN BUJ (pHC. 6).

Puc.6 Pacnonosicenue mamepuana na omxoce
BHOMATBI

buomar - monoTHo U3 PaCTUTCIBHBIX BOJIOKOH (COJ'IOMBI, KOKOCOBOI'O BOJIOKHA HWJIM HUX

CMCCI/I), YerHJIéHHBIX HOJIPIHpOHPIJICHOBOIZ nin H)KYTOBOﬁ HUTBIO.



OnHUM U3 HEOCHMOPHMBIX IPEUMYIIECTB OMoMarta sBIsieTcs ObICTpoe U 3(PPEeKTHBHOE
03€JICHEHHUE YKPEIIIEMOr0 y4acTKa.

[IpakTrKa MOKa3bIBAE€T, YTO MOJIHOE O3EJIECHEHHE TEPPUTOPHUHM HACTYNAET B CPEIHEM B
TEeUEeHHUE 2 MECSIIIEB.

Buomarbl MpoW3BOIATCS M TOCTaBISIOTCS B PYJIOHAX, 4YTO OOeclneyuBaeT JETKOCTh
YKJIaJIKK MaTepuaa: JOCTaTOYHO pacKkaTaTh PYJIOH IO CKJIOHY C IMEPEKPBITHEM COCEIHUX CIIOEB,
3aKpenuTh OMOMAT CIEUUATbHBIMU JEPEBSIHHBIMU KOJBIIIKAMH C OINpENelI€HHBIM IIaroMm, a
TaKKe MPU HEOOXOAMMOCTH 3aCEsTh CEMEHAMU.

CHCTEMA 3EJIEHBIH TEPPAMEII

Cucrema 3esenblii Teppamelt - 5T0 2K0JIOTUYECKAst MOJIyJIbHASI CUCTEMA APMUPOBAHUA
2pyHma, VCTIONb3yeMast Ui KPEIUICHHsT HEYCTOMYMBBIX MAacCHBOB T'PYHTA CKJIOHOB M OTKOCOB
HACBITIEH C 03€JICHEHHEM TIOBEpXHOCTEH (puc.1).

IIpu dopmupoBanun koHcTpykuuid Moaynun Cucrembl 3enenbiii  Teppamein
pacnojararTcs ropu3oHTalIbHbIME ciosimu. Lllar apmMupoBanust onpenensieTcsi B COOTBETCTBUHU C
IPOEKTOM JIJIs1 00ecreueHus] YCTOHYMBOCTH MacCUBa IPyHTA.



e Cucrema 3enéHoiin
Teppamew , | 4

e ObparHas 3acbinka

* [e0CMHTETUYECKOE NONOTHO
unu 6UoNoNoTHO

* PacrturenbHbin
NoKpoBs

Puc. 1 lNonepeyHoe ceyeHne apMOrpyHTOBOU CTEHKMU

Moaymu Cucrembl 3esenbiii Teppamemn sBISIOTCS COOPHBIMH  KOHCTPYKIHMSAMHU,
COCTOAIIINMU nu3 CC€TKH, HU3TOTaBJIMBAEMOU nu3 IIPOBOJIOKHA I[BOI\/JIHOFO KpyducHus,
T€OCHMHTETHYECKOTO MJIM OMOpa3jiaraeMoro IOJOTHA, CBApHOM apMOIAHENW M JBYX CTaJbHBIX
pedep xKecTKOCTH, (PopMa KOTOPHIX COOTBETCTBYET TpebyeMoMy yriy HakioHa 50°-60°-70° (puc.
2).

(F) COEAMHEHWVE KONbLUAMA

(B8) CTANBHLIE NPYTHA,
APMWPYIOWWE CETKY 18
KPYMEHUA

(D) CBAPHAR NAHENG (amawm 10 mw 90xB83um)
(E) 3CTANLHBIX TPEYTONLMMKA (amase 10 ma) [INA BLIPABHMBAMUA NAMENN

(E) 4 CTAXKA (amam8 ww) UNA COEAMHEHVA NALIEBOM NAHENU C
OCHOBAHUEM

-t

2,00

(C)FEOCHHTETUMECKOE v

BAONONOTHO
(A)APMONAHENL U3 CETKW
ABOVMHOMD KPYYEHWA

Puc. 2 O6wun BuA KOHCTPYKUUMU

C BHyTpeHHell cTOpoHBl BHelHeW rpaHu monyias Cucremsl 3enenniii Teppamern

KpCIATCA ceocunmemudecKkoe Uin 6140}7&3]1612616]1408 nojomuo, apMOIIaHCIb U CTAJIbHBIC pe6pa


http://www.maccaferri.ru/main/products/geosintetika
http://www.maccaferri.ru/main/products/control_erozii/biomat
http://www.maccaferri.ru/main/products/geosintetika
http://www.maccaferri.ru/main/products/control_erozii/biomat

KECTKOCTH. ['€OCHMHTETHYECKOEe WM OHONOJOTHO YKpPEIUIsieT TPYHT OOpaTHOW 3achIKH H

CO31a€T UACATIBHBIC YCIIOBUSA IJIA CKOprIH.ICFO BOCCTAaHOBJICHUS PACTUTEIIBHOT'O IIOKPOBA.

Haunbonee BaxxHbIMU xapakTepucTHKamMu MOAyiIbHbIX Cucrem 3esieHblii Teppamern

SABJIAOTCA CIICAYIOIIHUEC: SKOJIOTI'MYHOCTD, MIPOYHOCTh KOHCTPYKIIMHU U SKOHOMUYHOCTD.

I'ABHOHBI

Bnarouapﬂ CBOMM YHHUKAJIbHBIM CBOMCTBaM TraOHOHHEIC KOHCTPYKIIMHM HE€ TOJIBKO YCIICIIHO

KOHKYPHUPYIOT C OCTOHHBIMU U )KCJ'I63066TOHHBIMI/I, HO U YCIICIIHO 3aMCHIOT HX.

[To 3aBepiieHMH KOHCONUAAIMU TAaOMOHHOE COOPYXKEHUE MPUOOpETaeT MaKCHUMAalIbHYIO
MPOYHOCTh M YCTOMYMUBOCTh. Ha 3TOM 3Tame OCHOBHBIE PacUETHBIE HArpy3KH YK€ HE UTPAIOT

HUKaKOMH poiin, a rabMoHHas KOHCTPYKIUA CTAHOBUTCS YaCThIO O6I_I_ICFO J'IaH,Z[H_Ia(bTa.

[lopucrass crpykTypa Ta0HOHAa NpPUIAET COOPY)KEHUSM BEIHMKOJCIHBIC JIPEHAKHbIC
CBOWCTBA, YTO HCKJIIOYAeT BO3MOXKHOCTh BO3HHMKHOBEHHS OJHOTO W3 OCHOBHBIX (DakTOpoB
HECTaOUJIbHOCTU KOHCTPYKLMM — THAPOCTAaTUYECKUX Harpy3ok. Bricokue npeHakHble CBOMCTBA
raOMOHOB TO3BOJISIIOT B OOJBIIMHCTBE CIIy4aeB CTPOUTH IOAMOPHBIE CTEHBI 0e3
COITYTCTBYIOILIETO 3aCTEHHOTO JpPEHa)a, YTO CIIOCOOCTBYET YJIEIIEBICHUIO KOHCTPYKLUHU, a €€
BOJIONIPOHUIIAEMOCTh CO3J1a€T UICAIbHBIE YCIOBUS IS MOSBIICHHUS PACTUTEIBHOCTH, ITOBBIIIAS C

rogamMu 3(1)(1)CKTI/IBHOCTB COOPYKCHUA.

Enaroz[apﬂ TOMY, 4TO raOuOHHEIC KOHCTPYKIHU HE MPCITCTBYOT POCTY PAaCTUTCIBbHOCTH,
OHH CJIHUBArOTCA C Oprm&IOH.IGfI CpC,Z[OfI, MMpEaACTaBJIAA c000M eCTeCTBECHHEIC CTPOUTCIIbHBIC

0JIOKHU 1J11 BOCCTAaHOBJIEHMSI, 03/JOPOBJICHUS U YKpAIICHUs JaHAIadTOB.

Jlexuus 7. PECYPCOCBEPET AIOIHIUE TEXHOJIOI'MU, UCITOJIb3YEMBIE
IMPU PEMOHTE U COAEP KAHUU ABTOMOBUWJIBHBIX TOPOT'

1IJIAH

Ipogunaxmuka paspywieHuil.

Jlukeuoayus mpewjuH.

Mecmmubiii 8bipagHUBarOUULL PEMOHM.
Yempoticmeo 3awyummnvix cnoes.

CniowHot 8bIpAGHUBAIOWULL PEMOHM.
Buvipasnusanue npoesoiceti uacmu npu ycunieHuu.

ook owdE

1. HPO®HIAKTHKA PA3PYIIEHHH
(IInacmugurayusa acghanomobemonHbIX NOKPLIMULL C YEbI0 80CCMAHOBICHUSL 6EPXHUX C0€8)

[Ipu xoporeii poBHOCTH Mpoe3kKeld 4YacTh (a ATO CBHIAETEIHCTBYET O JOCTATOYHOU
MPOYHOCTH JIOPOKHOW KOHCTPYKIIMH) Ha achadbTOOCTOHHBIX TOKPBITHIX  8O3MONCHO
B03HUKHOBEHUE PeOKUX Mpeujur TIPOU3BOIBHOTO HaYepPTaHUsI.


http://www.maccaferri.ru/main/products/geosintetika
http://www.maccaferri.ru/main/products/control_erozii/biomat

OT0 HayvanbHas CTAIMs pa3pylIeHUs ac(aabTOOCTOHHBIX MOKPBITHI U CBA3aHA, KaK
IPaBUJIO C MOBBILIEHUEM JicecmKocmy MaTepuana MOKPBITHs, @ TOUHEE JdcecmKocmu oumyma 3a
CYET MPOLECCOB €TI0 «CTAPEHHUS.

[IpenoTBpaTuTh Pa3BUTHE ITUX Pa3PyLIEHUH MOKHO «OMOJIA)KMBAHHEM)» IIOBEPXHOCTH
HOKPBHITUSL TYTeM €€ IUIacTU(GUKAMK peareHTaMH, Pa3KWKAIOMUMHI BDKYIIHMA MaTepHai
ITOKPBITHS.

«OMona)xuBaHue»  JOCTUTAOT IpPU  pOVIMBE HA  IOBEPXHOCTU  IOKPBITHUA
IUIACTU(HUIUPYIOIIETO MaTeprasa, ClIOCOOHOTO MPOHUKATh B MOKPBITHE HA TITYOMHY HECKOJIBKUX
MM Y pa3KMKaTh OUTYM, HE CHHD)KAsL €T0 CLEIUICHUS ¢ KAMEHHBIM MaTepUaoM.

OCHOBOI1 BceX TIACTU(DUKATOPOB SBISIFOTCS HeghmsiHble Macia ¢ OOJBIIUM COACPKaHUEM
apomamuyeckux yenee000pooos.

((OMOJ'Ia)KI/IBaIOH_[I/IC» COCTAaBbI IIPUMCHAKOT B BUAC NPAMbIX KAMUOHHbIX BMy]ZbCl/llZ, TaKuX
KakK:

pexiamut (CIIA);
nukJiored (CIIA);
*KwibOuHy (Dpanmms);
o (C-122 (Mcnanus) u ap.
B omeuecmeennoii  mpaxkmuxe B  Kauecmee  dMY1b2eamopos8 _ MO2ym — Oblmb
UCIOJIb30BaHbI:

TOCCHIIOJIOBAs CMOJIA;

MOTOpHast He(Th;

aHTPALIEHOBOE MacJo;

TYJpPOHBI.

K coxanenuto, B Hacrosiee BpeMs HET MH(POPMALUU O TOJIOKUTEIBHOM OTE€YECTBEHHOM
OTIBITE «OMOJAKUBAHUS» TTOKPBITHSI.

(mexnonoeus):

1. Oumnctka NOKPHITHS OT MBUIHA U TPSA3U MEXaHUYECKUMU IIETKAMH.

2. OO6paboTka MOKPHITHS cmauusamenem (Moroiee cpeacTso %) C IIEJIBIO
YBEJIMUYEHUS TTyOUHBI TPOHUKAHUS SYMYIbCUU B TIOKPBITHE.

3. Po3muB smynwscun B koymdectse 0,8 — 1,0 WM (Pasznusarom smynvcuro 3a 00uH uiu
06a npuema)

2

4. Pocchlnb necka B KOJIMYECTBE 3 KI/M” TIOCIIE KAAHCO020 PO3NUBA OMYJIbCHUH.

5. JIBkeHHe II0 Y4YacTKy OTKpbIBaioT dyepe3 2-3 uyaca. CKOpPOCTh JIBHKEHHSA
orpannunBaioT B TedeHue 10 cytok a0 40 kM/4 U1 B T€YEHHE 3TOTO BpEMEHU

PEryjiupyroT ABUKCHUC 110 IIUPUHEC HpOC3)KCI>i qacTH.

2. JIHKBUHJIAIIUA TPEIIIHUH
Br160op crioco0a ux ycTpaHeHUs 3aBUCUT OT BHJIA, pa3Mepa U IPUYHUH UX  00pa30BaHUSI.

Tpewunvl TPUHATO KIAcCUPUYUpPosamsb CAEAYIOUIUM 00pa3oM:

® TOHKHUE - IIUPUHON < 3 MM;
® y3KHE - mpuHoit 3-5 (7) mm;
® CpenHue - mupuHOi 5(7)-10 MmMm;

® [IHMPOKHE - IUPUHOU > 10 MM.
Cywecmsyrom creoyrowue memoowl yCmpaHeHus mpeuwunooopas08aHus.



1. OCTAHOBKA TPEIHWH
Pa3Butrie  ONMHOYHBIX, NPEUMYIIECTBEHHO mMeMNepamypHsvlx  TPEUUH  MOXHO
OCTAHOBUTb, €CIIU YMEHbUUMb KOHYECHMPAYUIO HANPANXCEHUll, NEUCTBYIOIIUX 6 UX BEPUIUHAX.

Jlyis 3TOTO Tepe] BEPIIMHOW TPEIIUHBI HEOOXOIUMO YCTPOHTDH JYHKY, KAHABKY,
npopesb uiu 3apyoxy na 2nyouny 213 monwunsl cios nokpeimusi.

>0 > >
JIYHKA KaHaska 3apybka
unu npopeso

Cpedcmea MexaHu3ayuu.

JIVHKU U Kanaeku BBIPYOAIOT 0mMOOUHBIM MOIOMKOM,

Ilpopesu — ouckosoti nuno.

Kak npaBuiio, TpeuiyHa ocTaHaBIMBAETCs Mepe]] TAKOW MIperpaioi, He pazsusaemcsi 6 ONuH)Y.

VcKycCTBEHHO CO3/1aHHOE YIiTyOJieHHe Mepel TPELUMHOM, KaK U caMy TPELIUHY, HE0OX0IUMO
3aM0JIHUTh THAPOPOOHBIM MaTEPUATIOM.

[TockonbKy mpeuyursl Ha TOKPBITHH SBISIOTCS 04d2AMU A2PecCUBHO20 8030eUCMBUsL 800bL.
Tlosmomy Heobxo00uma ux euopou3ONAYUsL.

Cl’lOCO6p€MOHma mpewuH sasucunt om uUx WUpPUHbsl.

2. HM3OJIALUA TOHKUX TPELLIMH

Oounounvie TOHKHE TPEIIMHBI (MeHee 3 MM) TPYIHO OYMUCTUTbh W 3aMOJHUTH BSDKYLIUM
MaTepHAIIOM.

B oatom cnyuae Bsokymmii matepuan (OUTyM) pasluBalOT HaJA TPEHIMHOW IO 3apaHee
OYMIIIEHHON TTOBEPXHOCTH TOJIOCOM mupuHOM 8-10 cM ¢ pacxomgom:

e Outyma— 0,2 1/m.m.;
e mecok — 0,3 Kr/m.M. (1os1ocy 00s3aTeIbHO HYKHO 3aCHINATh IECKOM....).
CaMbIM npocmsim cnoco6om TUKBUIAIUN 0OUHOUHbIX TOHKUX TPEIIHH SIBJISICTCS UX
3aKJIEMBaHNE TOHKOCIOMHBIMHU MaTepHalaMu.

BrinmyckarorT cnenuanbHble  JIEHTBI W3 TOHKOCIIOWHOW PE3UHBI, IOJIUIIPONUIIEHA,
nonuxjopsunuia. (B CIIA npumensiom cmekio8010KOHO).

Texnonozcus: (npocta) — [IOBEpXHOCTh MOKPBITHS B 30HE TPEIIHHBI ouuwarom,
CMa3bIBAIOT KAESAWUM COCMABOM WU HAKPLIEAIOM JE€HMOYHbIM MaTepualioM, CMa3bIBalOT
OUMyMOoM ¥ TIOCBITIAIOT NECKOM.

B nocnennue roapl HanakeH BBIYCK camoxneswuxcs ieHm. BHEIIHAS CTOpOHA JIEHTHI
MOKPBITA aOpA3UBHbIM MATEPUATIOM.

Cemky mouKkux mpewjur MOKHO U30JIUPOBATh TOJIBKO MOBEPXHOCTHOM 00pabOTKOMA.



[py Manol miIomaau peMOHTHBIX padoT OMTYM pa3iIHBAIOT U3 JICHKH (1 /M),
mebenp ¢p. 5-10 (menkwuit) paccpmator sonatoit (0,015 M3/M2) pa3paBHUBAIOT TJIATUIKON U
YIUIOTHSIIOT PYYHBIM KaTKOM

I[lppu  OonplmoW  Tiomaaw — MO  TEXHOJOTHHW  YCTPOMCTBA  OJUHOYHOMU
MMOBEPXHOCTHON 00pabOTKH (aBTOTYyApOHATOP, IIeOHEpaCIpeIeIUTeNb, KaTOK).

3. 3A[IOJIHEHUE TPEIIIMH

3Ha4yMTeNbHbIE IO IIUPUHE TPEIIUHBI HEOOXOJUMO 3all0JIHUTh MaTepHaIOM, CHOCOOHBIM
CKJICUBAaThb KPOMKH TPEIUMHBI, IPOTHUBOCTOATH BO3ACHCTBUIO IMPUPOJHO-KIMMATHYECKUX
(akTOpOB, BOCIIPUHUMATh HATPY3KH OT TPAHCHOPTHBIX CPEICTB.

[Ipu pemMoHTEe TaKuUX TPEHMIMH HEOOXOJUMO BBITIOJHUTH HSATh MEXHOI02UUECKUX
onepayuii:

OYHMCTKA TPEUIUHBI (CTATILHOM HIECTKOM);
NPOJIYBKa CIKAThIM BO3JIYXOM;
MOArpYHTOBKaA (0OMa3ka) sxugkum outymom 0,1 — 0,15 J'I/MZ;
3aIIOJIHCHUE TPEIUHBL;
®  3aChINKa MeCKoM (copsiuum).
Br100p 3an0HUTEIS B TIEPBYIO OYEPEIb 3aBUCUT OT IIUPUHBI TPEIIHHBL:

Vsrue mpewunot (3-5 MM) — 3aTIOTHSIOT JKUAKAM HIIH Pa3KUKEHHBIM BSI3KHM OUTYMOM C
POCCHIINbIO TIEcKa 110 OUTYMY.

Cpeonue mpewunwt (5-10 mm) — Bsizkum 6utymom, [16B wii GUTYMHOM MacTHKOM.

Cocmag macmux.

Bumym Bsizkuii — 60%
Mun. nopowox — 25%

Ctabunu3upyroniue 100aBKu
(pe3uHoOBas wiu acoectoBasi kKpouika) — 5%.

TpeH_[I/IHBI 3amONHAIOT ¢ u30bITKOM. Ilocie yAaaJleHud M30BITKA MAaCTUKHU TpCUIUHY
MPUCHIITAIOT TOPAYNUM ITECKOM.

Lupoxue mpewunwvt (> 10 MM.) necuanoii nim M3 achaabTOOETOHHOIN CMECHIO.

[[Iupokue TpEemUHBI C Pa3pyLICHHBIMH KpasMH pa3felibIBaloOT, BBIpyOas acgaibToOeToH
nosocot 10-15 cM c KaXaol CTOPOHBI Ha BCIO TOJIIUHY JAe(POPMHPOBAHHOTO CJOS.
PaznenanHbie TpEIIMHBI 33]ICIBIBAIOT TaK )K€, KaK U BHIOOWHBI.

3. MECTHbIH BbIPABHUBAIIIIHH PEMOHT

a) Cpeska BBICTYIAIOIINX HEPOBHOCTEH.

0) SAIMOYHBIN PEMOHT.




Cl) Cpesxa 8biCmynaouux HeposHocmell

OtaenbHbIe HEPOBHOCTH IMOKPBITHS C YSPEAYIOIIMMHUCS BBICTYIIAMH U BIaAMHAMH (BOJIHBI,
rpe0eHKa. ..) cpe3arT (Gpe3oi.

3a pyOekoM BBICTYIIBI CPE3at0T, TPOGUIMPOBIIMKOM C BOJIbYPaMOBBIMU pe3laMH, alIMa3HON
UWIMHAPUYECKON TUIIOM.

[Tomumo XOJOAHOTO (pe3epoBaHUST BBIIOJHAIOT (pe3epoBaHUE C MPEIBAPUTEIHLHBIM
paszorpeBom Marepuaia nokpeitus (CIIA, ®PI', Anrnus).

0) Amounviu pemonm

I[OpO)KHBIe CJ'Iy>I(6BI BCETO MHpPaA €XETOAHO BBIIIOJIHAOT 3HAYUTCIIbHBIC 00BEMBI pa60T 10
JIMKBU AWM ITIOSABHUBIINXCA I[e(l)eKTOB.

N3 omrwiTa HU3BCCTHO, YTO IMOBCPXHOCTH IMOKPBITUA, HY)XKAArOoIasaca B AMOYHOM PEMOHTC,
€XKEroJIHO COCTaBIIsIeT 10 2-3% oT 0011el MII0Iau MOKPHITHS JOPOTH.

HOI[O6HO€ CUCTCMATHYCCKOC <(JICUCHHUC)» JOPOKHOI'O IIOKPBITHA OCYHICCTBIISICTCA
pas3InMdHbIMHU MCTOJaMHU, CPCACTBAMU N MaTCpUAIaAMU.

I nasnas yejlb AMO4YHOCO pemornma — obecneyumsv bezonacroe 08udceHUe A8MomMooUell.

I'OCTom P 50597-93  «TpebGoBanus K  OKCIUIyaTallMOHHOMY  COCTOSIHHIO,
JIOMTYCTUMOMY TIO YCJIOBHSIM OOECIICUCHHUsI 0€30IaCHOCTH JIOPOKHOTO JBMKEHUSY YCTAHOBJICHBI
npeaciibHO AOIMYCTUMBIC IJIOIIaau HOBpe)KIleHI/II;'I IOKPBITUA W CPOKHU UX JIMKBUIAALIUH II0CJIC
oOHapyXeHHUSI.

ABTOMOOUJILHEIC A0oporu 06Iuer0 TIIOJIb30BAaHMs, 4 TAKIKE TOPOACKHUEC NOPOTrK U YJIMIBI 110
HUX TPAHCIIOPTHO-3KCIUTYAaTAlIUOHHBIM XapaKTCPUCTUKAM ACIIATCA Ha TPHU I'PYIIIIBIL:

e rpymnna A — apromo6unbsHbIe 1oporu ¢ N 6osee 3000 aBT/CyT;

e rpynna b - aBromo6mibnbie goporu ¢ N ot 1000 mo 3000 aBt/cyt; rpynma B -
aBToMoOmbHbIe Joporu ¢ N menee 1000 aBt/cyT.

IIpedenvro donycmumvle no8peNcOeHUsl U CPOKU UX TUKBUOAYUU

[ToBpexknennss nHa 1000 M Cpoku JIHKBUAAIMHU, CYT., HE
['pynma MTOKPBITHS, M2, He Gonee oosee
A 0,3 (1,5) 5
b 1,5 (3,5) 7
B 2,5(7,0) 10

HpuMeanue: B CKOOKaX — 3HAYCHUS AJI1 BECCHHETO ICpUoO/Jaa.
Hpe,Z[CJ'IBHBIC pa3MEpPhbI OTACIBHBIX ITPOCA/IOK, BBIOOMH U T.II. HE AOJIKHBI TPCBBIIATH:

e 110 ;uyIMHE — 15 cM,
e mupuHe — 60 cwm,
e riyOuHe — 5 cMm.




Kak npaBuio, Bce paboOThI 110 SMOYHOMY PEMOHTY BBINIOJHSIOT paHHel 8€CHOl, Kak
TOJIBKO TTO3BOJISIT OTOAHBIC YCIIOBHS M COCTOSIHUE MOKPBITHSL.

Jlemom u ocenvio 3aACJIKY BBIOOUH H SIM MMPOU3BOAAT HCEMCAJICHHO ITOCJIC UX ITOSABJICHUA.

Buvibop mexnonocuueckoeo memooa AMOYHO20 peMOHMA OOJINHCEH Omeeuams Cledyruum
mpebo8aHUAM UIU KPUMEPUAM:

® BBICOKOC KA4€CTBO 3aACJIKHU I[C(i)CKTa, COOTBETCTBYIOIIICC IMOKA3aTCIIIM IINIOTHOCTH,
IMPOYHOCTU, POBHOCTHU U IICPOXOBATOCTH OCHOBHOM YaCTH IOKPLITHUA
° HpO,I[OJ'I}KI/ITCJ'IBHHﬁ CpOK CJ'Iy>K6I)I OTPEMOHTHUPOBAHHOI'O MECTA,

® HAJIN4YUC HWJIHN OOCTYIIHOCTH Tpe6yeMBIX Mar€puaioB, MallMH KW YCTaHOBOK JJIA
BBITIOJITHCHHA PEMOHTA I10 BBI6paHHOMy MECTOLY,

® CJIOXHOCTb MJIKM IMPOCTOTAa pCaiM3allui HAMCUYCHHOI'O METOJa PEMOHTA B Pa3JIMYHBIX
IMMOroAHLIX YCIIOBUAX,

® OIICPpAaTHUBHOCTHb OTKPBITHA ABUXKCHUA TPAHCIIOPTA 110 MCCTY PEMOHTA,

® HHU3Kad CTOUMMOCTDb HJIM BbBICOKAs S9KOHOMHUYHOCTb PEMOHTHBIX pa60T.

Ilo muny npumensemozo peMOHMHO20 Mamepuana Pa3indarT 0ee 2pynnsvl cnocobos
AMOYHO20 PEMOHMA.

® copsauue;
®  X0J00HbIe.
TexHoIOTHS ¥ OpraHu3aIys padoT Pa3IMIHBIMU CIIOCOOAMU UMEIOT CBOM OCOOSHHOCTH.

OI[HaKO JJI BCEX CII0OCOOOB SIMOYHOIO PEMOHTaA ecnib 061/14146 mexHoJsiocuuyecKue
onepayuu, KOTOPbIC BBIIIOJIHAIOTCS B onpeﬂeneHHoﬁ IIOCICIJ0BATCIBHOCTH.

Bce 3tr oneparnum MOKHO pa3fesuTh Ha!

® IIOJrOTOBUTEIBHEIE;
® OCHOBHBIC;
®  3aKJIIOYHUTEIIbHBIE.

[loozomosumenvuvle pabomsl BKIIOUYAIOT B Ce04:

® VCTAaHOBKY OrPaXICHHsS MECT MPOM3BOJICTBA PAOOT, JOPOKHBIX 3HAKOB W YCTPOHCTBO
OCBEIICHUS, €CTH PabOTHI BHITIOIHSIOT B HOUHOE BPEMS;
® pa3MeTKY MECT peMOHTa (KapT);

Pasmemxy mecm pemonma (kapm pemoHma) npou3eo0am npu NOMOWU HAMAHYNO20
WHYPA Ul MeNoM C NOMOwblo peliku. Mecmo pemonma oyepuugarom npAMbIMU JUHULMU,
napanienbHulMu U NePReHOUKYISAPHBIMU OCU 00PO2U, NPUOABAs KOHMYPY NPASUTbHYIO POPMY U
3ax6amuvl6as, HenoepexicoeHnoe noKpvimue Ha wupuny 3...5 cm. Heckonvko 6vlOOUH,
Haxooawuxcs Ha paccmosanuu 00 0,5 M 00Ha om Opy2oul, 00beOUHAIOM 8 0OUYIO KAPM)Y.

L] BBI[!¥6K¥2 [!aSHOMKg HIIN gl![!@?;@[!OBaHI/Ie HOBpe)K}IeHHBIX yqaCTKOB HOKpBITI/ISI nu
yOOPKY CHSATOTO MaTepHuaa,
Buipyoky, paznomky unu gpezeposarue nokpuimusi 8 npeoenax pasmedeHHOU Kapmbl
NpouU3B00SM HA MOAWUHY PA3PYULEHHO20 COSI NOKPbIMUs, HO He MeHee 4 cMm no 6cell 30He
pemonma.

Ilpu smom, ecau 6vibouHa no 2nybuHe 3aMPOHYNA HUNCHULL CAOU NOKpbIMus, Mo
PA3puIXAAEMCS U YOANAemcs MOIUWUHA HUNCHE20 CI05 C pA3PYUEHHOU CMPYKMYPOU.



OyeHb  6AJCHO CHAMb U  YOAIUMb B8eCb PA3PYUIEHHbIL U  OCIAONeHHbIl  CAoU
acghanbmobemona, 3ax6amvl8asi N0 8CeMy PAIMEYEHHOM)Y KOHMYPY NOJLOCY WUPUHOU He MeHee
3...5 cm u3 npounoco, Hepazpywennozo acgarbmobemona. Henvssa ocmagname ne yoaieHHbIMU
MU Kpaegvle NOAOCHL  6bIOOUHBL, NOCKOAbKY MOHOJIUMHOCIb —AChHarbmobemona 30ech
ocrabnena 3a cyem 00OpPA306AHUSL MUKPOMPEWUH, DPACUAMBIBAHUS U  GbLIKPAULUBAHUSL
omoenvbHbIX UebeHoK u3z cmen 6vlbounvt (puc. 13.10, a). B ewviboune cobupaemcs 600a,
KOMOopasi n00 OUHAMUYECKUM 8030elicmauemM Koaec a8momModunell NPOHUKAem 6 MediCCLOUHOe
NPOCMPAHCMB0 U 0c1adsem cyenieHue 6epxHe2o Clos ac@aibmobemona ¢ HUXCHUM.

Ilosmomy, eciu ocmagums ocnadieHuvie Kpasi 6blOOUHbL, MO NOCLe YKIAOKU PEMOHMHO20
mamepuana uepe3 HeKOmopoe 8pemMs OclablleHHble Kpas MO2Ym paspyuamscsi, 6HO8b
VIOJHCEHHBIU MAamepual nomepsiem cesa3b C NPOYHLIM CMAPLIM MAMEPUAIoM U HAYHEMCs
pazeumue 8blOOUHDL.

Cmenku Kpomox 6b100unbl noce 8blpyoaHusi 00NCHbL ObIMb GEPMUKATLHLIMU NO 8CEM)
KOHmMYpY.

Bblpy61<a U pasjiomMKa NOKPbINMuUAL MoaHcem oCywecmeiimsvCsa npu NOMOowu.:

OMOOUHO020 NHEBMAHUYECKO20 MOIOMKA,
noma,

OemononoM;

Hape34uKa ueos;

puIXaumens;

00pOIHCHOU (hpe3bi.

Ilpu ucnonvzosanuu 00podHCcHOU @hpe3vl 01  pa3oeirku  BblOOUHBL  0OPA3VIOMCA
OKpYyellenHble NepeOHssi U 3A0HAS CMEHKU 6blOOUHblL, KOmopble O0JNCHbI OblMb 00pe3ansl
OUCKOBOU NUNOU UTU OMOOUHBIM MOJIOMKOM. B npomuenom ciyyae 8epxHsis 4acmo YI0HCEHHO20
ClI0SI PEMOHMHO20 MAMEPUALA 8 MeCAX CONPANCEHUL CO CIAPbIM MAMepuailom 6yoem oueHsb
MoHKOU U Obicmpo paspywumcs (puc. 13.10, s).

® OUYNCTKY BBIOOMH OT OCTaTKOB MaTepuaa, bUIM U IPs3u;

Paspuvixnennviii mamepuan cmapo2o nokpwimus yoaniiemcs u3 6b100UHbl 8PYUHYIO,
a npu UCNONL308AHUU OOPOICHOU (hpe3vl CHAMbLUL Mamepuan (panyiim) nO2PY304UHbIM
KOHBellepoM No0aemcsi 8 CAMOCEAIl U 8bl8O3UMCA.

Ouucmky Kapmuvl OCYWEeCMEIAIom ¢ NOMOWbBIO JONAM, CHCAMOo20 6030yXd, d Npu
O0nbUIOL NIOWAOU KAPMBL — C NOMOWbIO NOOMEMATbHO-YOOPOUHBIX MAUUUH.

e [POCVIIKY JIHA M CTCHOK BBIOOHMHBI, €CIIH PEMOHT MPOU3BOIAMUTCS TOPSYUM CIIOCOOOM TpH
MOKPOM TMOKPBITHH;
Ilpocywiky Ona u cmeHOK Kapmsl NPOU3BOOAM NO HE0OXOOUMOCMU nymem NpoOyEKU
20PAYUM UTU XOTOOHBIM B030YXOM.

e 00paboTKY (MOATPYHTOBKY) JIHA U CTEHOK BHIOOUHBI OUMYMHOU IMYIbCUell ULU OUMYMOM.

Obpabomky escyuum (nOO2PYHMOBKY) OHA U CMEHOK 6blOOUH NPOU3BOOSIM 8
cnyuae YKIaoKu 8 Kawecmee PeMOHMHO20 MAMepuanld 20psayux ach)aibmobemonnvix cmecell.
Omo Heobxo0umo 051 mozo, 4mobvl obecneuums aydulee NPUNCUBAHUE MAMEPUALd CMAPO20
acganbmobemona Kk HOBOM).

JIHo u cmenku ouuweHHOU Kapmul 06pabamviearom:



® OicUOKUM cpedHecycmerowum oumymom c¢ esazxocmoio 40/70, pazoepemvim 00
memnepamypoi 60...70°C ¢ pacxooom 0,5 i ;
o wiu GumymHoi amynwcueii ¢ pacxooom 0,8 i/mP.
Ilpu omcymcmeuu cpeocme mexanusayuu OumMyMm HaAzpeearom 6 NepeosUNCHbIX
OUMYMHBIX KOMAAX U PACHPEOeNAION N0 OCHOBAHUIO C NOMOWbIO JEUKU.

bumymnyro  smynvcuro ynoOHO pacmpelneisTb MajloradapuTHBIMU  yYCTaHOBKAMU,
NOJAIOIIMMU HACcOCOM OWTYMHYIO SMYJIBMHIO B pa3OpBI3TUBAIOIIEE COIUIO PYyYHOU
YAOYKH CO IUIAHTOM, JITUHOH 3-4 M.

Ilpu manvix obwvemax pabOT HOATPYHTOBKY SMYJIbCHEH MOXKHO BBINOJHATH U3
neperocuvix emxocmeti (10-20 1) ¢ pa3OpBI3TUBAHMEM CXKATBIM BO3JAYXOM IO MPHHIHITY
nyb8epu3amopa.

Ilpu smom cnedyem nomuume, 4mo uzbObIMOYHAS NOOSPYHMOBKA MAKdHCE NA0XA O
Kauyecmea cyenjieHusi HoO8020 Clos CO CMapbIM, KAK U HeOOCMAamoyHasl.

K ocrosnbim pa60maM OMHOCAM - 3aN0JHEeHUe 8bIOOUHDI PEMOHNIHBIM MAMEPUATIOM.

Otu pabOTHl MOKHO MPOU3BOJAUTH TOJIBKO MOCJE BBITOJHEHUS BCEX MOATOTOBUTEIBHBIX
pabor.

Texnonozus VK'JZCZ()KM U NOCNIe008AMENIbHOCHb onepauuﬁ 3aeucum

e 0T crioco6a U 00bEMOB BBITIOJTHEHUS PadOT;
® OT BHJIa PEMOHTHOI'O MaTepHala.

3akarouumenvrvie pabomul - TO yOOpKa OCTABIIUXCSA OTXOI0B OT PEMOHTA C IOTPY3KOii
UX B CAMOCBAJIbl U CHATHE OIPaXXICHUI U JOPOKHBIX 3HAKOB, BOCCTAHOBJICHUE JIMHUI pa3METKH
B 30HE BBINOJIHEHUS SIMOYHOTIO PEMOHTA.

KauecTBOo peMOHTa M CpPOK CIyX Obl OTPEMOHTHPOBAHHOTO MOKPBITUS 3aBUCUT IPEXKIE
BCEro OT coOmoJeHusT TpeOOBaHMI K KadyeCTBY BBHIMOJHEHUS BCEX TEXHOJIOTHMUECKUX
onepanwii (puc. 13.11).

Peszyromamom npasuibHo 8blNOAHEHHO20 PEMOHMA ABNACMC.

® BBHICOTa YJOXKEHHOTO CJIOSl TMOCJ€ YIUIOTHEHHWS, TOYHO paBHas IiyOMHE BbIOOMHBI 0O€3
HEPOBHOCTEW;

e MpaBUJIbHBIE T€OMETpUYECKUE (POPMBI U HE3aMETHBIE IIIBBI;

e ONTUMAJIBHOE YIUIOTHEHHE YIOKEHHOTO MaTepuaga M €ro XOpoulee COEOUHECHHE C
MaTepHaJIOM CTaporo MOKPHITHUS;

e  0OJBIION CPOK CIIYKOBI OTPEMOHTUPOBAHHOTO MOKPBITHSL.

Fogg;mue CnOCO0bL AMOYUHO20 pemonma acQaﬂbmoﬁemouublx I’EOKlemuﬁ

OCHOBaHbl Ha NPUMEHEHHWU B KA4€CTBE PEMOHTHOTO MaTepuaia Topsuux achaabTOOETOHHBIX
cMecen:

® MEJIKO3EpPHUCTHIE,
® KPYIHO3EPHHUCTHIE,
® [iecyaHbl€ CMECH,



e JHTOI achanbToOETOH U Ip.

B uodeanvnom ciyuae TpU copsyem cnocobe PEMOHTA LENecOO0pa3HO HCIOIB30BATh
ac(anbTOOCTOHHBIE CMECH, COOTBETCTBYIOIIME II0 COCTaBy CMECH PEMOHTHPYEMOTO
HOKPBITHSI.

O,HHaKO cIcIaTh 3TO CJIOXKHO M HE BCErJa BO3MOXHO.

OueBHuHO, ClIEYET CTPEMHUTHCS K HCIOIB30BAaHUIO TAKOM cMecH, KoTopas Obuia Obl O1u3Ka
K cMecu B TIOKPBITUH 10 IOKA3aTEISIM POYHOCU, 0eh)OpMaAmMUHOCIU U WePOX08aAmOCmu.

B peanpHBIX yCIOBUSX Ui  pPEMOHTa BBIOOMH  Yalle BCEro  HCIOIb3YIOT
MEJIKO3EPHHUCTHIE U TOpsiune cpeqHe3epHucToie achanprodberonnbie cmecu THoB b, Bu I

Kectkre M mpouyHble KPYMHO3EPHHUCTHIE U MHOTrOLIEOCHHUCThIE cMecu (TUll A) He ouewd
MEeXHOI02UYHbL OJisL PYYHOU pabompl JTOTIATaMu, TPAOJIIMU | TJIAJMIKaMU Ha  BCIIOMOTaTeIbHBIX
ornepanusx.

HoctaBky cmecu ¢ AB3 kK MecTy peMOHTa MOKpBITHUS ILEeJIecO00pa3sHO IPOU3BOIUTH
TPAHCHOPTHBIM ~ CPEICTBOM, OOOpPYIOBaHHBIM  CIICIHAIBHBIM  TEPMOCHBIM  OYHKEpOM,
COXPAHSAIOIIMM CMECH B TOPSYEM COCTOSIHUM HECKOJIBKO YacCOB.

Panpnie Takux CIICUAaIM3NUPOBAHHBIX TPAHCIIOPTHBIX CPCACTB B Poccun He 6n110.

Celiuac OHM HavaJId BBIITYCKATBCA, a Ha PBIHKE I[OpO)KHOﬁ TCXHUKHN IIOABUIIMCH TaKXKEC
3apy0OexHbIe 00pa3Ib.

PaGoTel TOpsiluMM CcrOCOOOM MOYKHO BBINOJIHATH IPU  TEMIEpaType BO3JIyXa He
0
Huke+10~C npu oTTasBIIEM OCHOBAaHUU M CyXOM MOKPBITUH.

IIpy wWcnonb30BaHMM  Pa3orpeBaTenss PEMOHTHPYEMOIO IOKPBITHS — JOMYCKAeTCs
BBIIIOJIHATD PEMOHT TIPH TeMIIepaType Bo3ayxa e Hinke +5°C.

Kax npasuno, éce pabomuvl no AmMouYHOMY DEMOHMY GbINOJHAIOM PAHHEl 6eCHOU KaK
MOJILKO NO360JISIM NO200HbIE YCIOBUSL U COCMOSHUE NOKPBIMUSL.

Jlemom u ocenvio 3adeﬂky BbIOOUH U M npou360();zm HeMeONeHHO NOCae UX NOSG/IEHUS.

3anonnenue 6b100UHbI PEMOHNIHBIM MaAmMepuailom
npu copiavem cnocobe npouaeoacmea pa60m MOIICHO nDOuS@OC)L{Mb MOJIbKO nocjie 6blNnoOJIHEeRHUA
8Cex N0O20MOBUMENbHbLX pabom.

TexHonorust yKJIagku U TOCJIEIOBATENbHOCTh OINEpaluii 3aBUCUT OT OOBEMOB
BBITIOJTHEHUS padoT, a TAK)Ke OT BUJIa PEMOHTHOI'O MaTepuaia.

[Ipu Hebonpmux oO0beMax pabOT M OTCYTCTBUU CpPEICTB MEXaHH3alMM YKJIaJIKa
PEMOHTHOTO MaTepHralia MOKET MPOU3BOAUTHCS BPYUHYIO.

Temnepamypa zopsiuei acgharomobemonHol cmecu, NOCTABIEHHON K MECTy YKIIAAKH,
JIOIKHA BBITH GIIM3KOH K TeMIIepaType IPUroToBIeH s, Ho He Hivke 110...120°C.

Haubonee yerecoobpasno yxnaosieams cmecs npu maxkou memnepamype, KOI'Ja OHa
Jleecko obpabamvleaemcsi, a B TIPOIECCE YKIAIKH He 00pa3yrmcs 801HbL U _dedopmayuu npu
npoxooe Kamkd.

B 3asucumocmu om muna cmecu u ee cocmasa makou memnepamypou Cyumarom.




e I MHOroIeoenucron cmecu — 140... 16OOC;

e s cpenHemedenucTon cmecu — 120. .. 14OOC;

e Jurs Masiomebenucror cmecu — 100. .. 130°C.

OObyHO 3apyOeKHBIE TEPMOKOHTEHHEPHI B 3aBUCHMOCTH OT THIIOpasMepa W
norpeOHocTell BMemaoT ot 2-2,5 mo 8-10 T ropsueir cmecu (obobem 1,5-6 M3) u
COXPaHSIOT €€ BBICOKYH) TEMIIepaTypy, B TOM YHCJE 3a CYeT HEOONIBIIOro MOJOrpeBa, B
TEUEHHE BCETo padoyero JIHS.

[Tpumepom momoOHOrO HamboJiee COBEPUICHHOTO CPEICTBA JOCTaBKH TOpsSYEeld CMECH ¢
3¢ PEeKTUBHBIM TEPMOCHBIM OYHKEPOM €MKOCThIO 4 M3 (XBaTuT 115 3aenku nmpumepno 80-100
BbIOOMH U siM pazmepoM okojio 100x100x5 cM) MOXKET CIIy>KUTh YHUBEpcanbHasi mawuna TP4
amepuranckou pupmol «Ax30 Hobenw» (puc. 5).

OTOT PEMOHTEp, OCHAILEHHBIM BCEMH HEOOXOJUMBIMU MaTepHallaMd, WHCTPYMEHTaMHU U
npucnocoOIeHusIME (Topsiuasi cMech, OMTyMHAs SMYIbCUS AJIsl MOATPYHTOBKH, OYHKEp Ui
OTXO0JI0B, TUAPOMOJIOTOK, BHOpOIIUTAa U Jp.), UMEET TAaKKE  CHELHAIbHBIM MacisHbIN
obOorpeBaTeslb CMECH C IPOMAHOBOM TOPEIKON U JOTIOJTHUTEIbHBIN 3JIEKTPUUECKUI
[I0JI0OTpeBATEIb Il KPYIJIIOCYTOYHOI'O XPAaHEHUS! CMECH B OyHKEpe MallHbl B BBIXOJHbIE THU.
Hopoxxuuku Poccum Ttemnephr HMEIOT BO3MOXHOCTH MPHOOpETaTh Takoe O0OpyIoBaHHE,
CMOHTHUPOBAHHOE Ha Ipy30BUKe 3aBoja 3MJI.

Yxnaoka cmecu 6 kapmy npoussooumcs.

® B OJIMH CJIOH NMPH IITyOWHE BBIPYOKH 110 5 CM;
e B JBa ciod mpu rayomHe Oonee 5 cm. [Ipu 3TOM B HWKHHIA CIIOH MOXET OBITh
yJI0KEeHa KPYIHO3EPHUCTas CMECh ¢ pa3MepoM 1edHs 10 40 MM, a B BEpXHHUH CIIOM —
TOJIBKO MEJIKO3EPHUCTAsI CMECh € pazMepoM ¢pakuuii 10 20 mm.
TonmuHa Crost YKJIaIKH B pPbIXIOM mene JOIKHA OBITh OOJbINE TOJIIWHBI CJIOS B
TUTOTHOM TeJI€ C YIETOM Koapuyuenma 3anaca Ha yniomueHue, KOTOPBIA MIPHHAMAIOT:

U1 ropsiuux acganbTobeToHHbIX cMmecelt 1,25...1,30;

JUTSL XOJIOTHBIX ac(anbToOeTOHHBIX cmeceit 1,5...1,6;

JUIS BIIQXKHBIX OpraHOMHMHEpalbHbIX cMecelt 1,7...1,8

JUI IeOEHOYHBIX U TPaBUMHBIX MaTepuanoB, 00paboTaHHbIX BsoKymuM 1,3...1.4.
[Tpu yxnaake peMOHTHOrO MaTepuaja MEXaHH3UPOBAHHBIM CIIOCOOOM CMECh MOJaeTcs

u3 OyHKepa-TepMOca uepe3 IMOBOPOTHBIA JIOTOK WM THOKMI pykaB OOJBIIOrO Juamerpa

HEMOCPEJCTBEHHO B BEIOOMHY U paBHOMEPHO pa3paBHUBAETCS O BCEH IIIOIIAH.

Vknanka acaibTOOSTOHHBIX CMECEW MpH 3aleNIKe KapT n10ouaovio 10-20 m?
MOXET TPOU3BOIUTECS acgharemoyknaouukom. Ilpn 3TOM cMech YKIagpIBaeTCsi Ha BCIO
IIMPUHY KapThl 3a OAMH MPOXOJ, YTOOBI HM30€XaThb JOMOJHUTEIBHOTO MPOAOIBHOIO IIBa
COMPSDKEHUSI ITOJIOC YKIIAJKH.

YIIoTHEHHUE aCd)aHBTOGGTOHHOﬁ CMECH.

®  VI0JCeHHOU 6 HUJMCHUU CA0U TIOKPBITHS TPOU3BOASAT ITHEBMOTPaMOOBKaMH,
JIEKTPOTPaMOOBKAMHU WJIM PYYHBIMH BHOPOKAaTKaMH I10 HANpaBJIEHUIO OT KpaeB K
cepe/iuHe.
®  VI0JICEHHYIO 8 6ePXHUlL C/IOl, A TAK)KE CMECh, YI0KEHHYIO B OJIUH CIION IIpU IiTyOHHE
BbIOOMHBI /10 50 MM YIIOTHSIIOT:
- CaMOXOJHBIM BHOpAIMOHHBIM KaTKOM (BHadaje JBa MpPOXoJa IIO0
cieny 6e3 BUOparuu, a 3aTeM JIBa MPoXo/1a Mo ClIeAy C BUOparueii);
- WIA CTAaTUYECKUMH IJIaJKOBOJIBLIOBBIMU KaTKaMM JIETKOTO THUIA
Maccoi 6...8 T 10 6 IPOXOJ0B IO OJHOMY CIIENY, @ 3aTEM TSKEJIBIMU



KaTKaMu ¢ Triagkumua BaimbnamMu Maccorr 10...18 T mo 15...18
IIPOXOJIOB 110 OJTHOMY CIICY.
Kosdpuyuenm yniomuenus 10IDKEH UMETH 3HAUCHUE:

- He Hmwke 0,98 11 necyaHbIX U MATONIEOCHUCTHIX ac(haIbTOOCTOHHBIX
cMecel;
- 0,99 nns cpenHe- 1 MHOTOIIIEOCHUCTBIX CMECEH.
Yniomnenue rtopsunx acanbTOOCTOHHBIX CMeCel HAYMHAIOT MPU MAaKCHMAaJbHO
BO3MOXXHOU TeMIiepaType, Mpu KOTOPOr He 00pa3yroTces AeGopMaIuu B MPoIecce YKaTKU.

VIJI0THEHUE JOIDKHO OOECIEeYUTh HE TOJNBKO TpeOyeMylo IIOTHOCTb, HO M POBHOCHb
DEMOHMHO20 C05, @ TAKXKE PACIIONIOKEHHE 8 0OHOM YpOGHe OTPEMOHTUPOBAHHOTO IOKPBITHS
CO CTapbIM.

Jlns nmydiiero conpsoiceHus HOBOTO TOKPBITHS CO CTapbiM U (DOPMHUPOBAHHS €IUHOTO
MOHOJIMTHOTO CJOS MpPH YKIAJAKE TOPSUMX CMECEH CThIK IO BCEMY KOHTYpPY BBIpYOKHU
npozpesarom NPU MOMOLIY JINHEUKHU TOPEJIOK WX JIEKTPOPa30rpeBaTeIs.

Bvicmynarowue Hag TIOBEPXHOCTBIO TMOKPBITHS CMbIKY 33JeIOK BBHIOOMH YCTPaHSIOT
(bpe3epyonMI WU NDTH(GOBATEHBIMI MAITUHAMH.

Hmounvlit pemonm c npumenenuem JUmslx ac@aibmodemonnviX cmeceil

JluToit achanbToOETOH MpeAcTaBIsgeT cO00H Pa3HOBHIHOCTD acdanbToOeTOHA, 00J1a7a0IIErO
3HAYUTEBHON TMOJBIKHOCTBIO BCJICJICTBHE MOBBIIICHHOTO COACPX AHUS ac(abTOBIKYIIETO
BemiectBa (10 40%).

OTnuuuTeNbHON 0COOEHHOCTBIO JIUTHIX ac(haibTOOETOHHBIX CMeCceH SBIIETCS TO, YTO UX
VKIA0bl8AIom 6 _meKyyem coCmosanuu, BCIEACTBUE YEr0 OHU JIETKO 3aIlOJIHSAIOT BHIOOMHBI U He
mpebyIom YniomHeHus.

Menkosepnucmoiti U necyansviti 1umotl achanbT MOXKHO IPUMEHSTh U PEMOHTA npu
< 0
HOHUdICeHHOU memnepamype Bo3ayxa (10 — (Munyc)107C).

Yawe 6ceco 1sl pEMOHTHBIX pa0dOT MPUMEHSIOT necuanyro aumylo ac(haabTOOETOHHYIO
CMECh, COCTOSIIYIO:

® U3 IIPUPOJHOTO MM HCKYCCTBEHHOI'O KBaplLEBOIO Iecka B KoaudecTse 85 % Mo
macce,
e MMHEpaJbHOro nopouka — 15 %);
e Ouryma — 10...12 %. (a7 mpuUroTOBIEHHS JIUTOrO achanbTa MPUMEHSIOT BSI3KUH
tyromiaskuii 6utym BHJI 40/60).
Cmecv  npucomaenueéarom B CMECUTEIBHBIX  YCTAaHOBKax C  MeHIaJIKaMU
NPUHYINTEIBHOTO JeHCTBHS mpH Temmepatype 220...240°C.

Tpchnopmupoeka CMCCH K MECTY YKIAAKU OCYHICCTBILCTCA B CIHCHHUAJIBHBIX
MNEPCABUIKHBIX KOTJIaX THUIIA ((KOXCp)) nJn B 6YHKean-TepM008.X.

HocraBnennass cmech mnpu  Temmneparype 200.. 220°C  BsumBacTCH B
MMOATOTOBJICHHYIO BBI6OI/IHy 1 JICTKO pa3paBHUBACTCA C IIOMOIIBIO JCPEBAHHBIX INTaJAJIOK.

JlerkomnoABM>KHAsE CMECh 3aMOJIHSET BCE HEPOBHOCTH, OJaroaapsi BHICOKOM TemIepaType
pa3orpeBacT JHO M CTEHKHU BBIOOMHBI, B PE3YJIbTATE YEro JOCTHTACTCS HPOUHOe COeOUHEeHUe
PEMOHTHOTO MaTepHalia CO CTOPOHBI MTOKPBITHS.



HOCKOHBKy MCJIIKO3CPHUCTAA WM TMECUaHad JiuTasd CMEChb CO3JAaCT IIOBCPXHOCTH
IMOKPBITHUA C NOBLIUEHHOU CKOJIb3KOCN1blO, H606XOI[I/IMO IIPUMCEHATh MEPBI AJId IMOBBIIICHUA €TI0
CICIIHBIX Ka4YCCTB.

B aTuX 1easx HEMEUICHHO IMOCie Paclpee/ieHHss CMECH MO Hel PacChIMaloT YepHbIi
2
miebens ¢p. 3-5 MM umu gp. 5-8 MM ¢ pacxogom S5 - 8 Kr/mM° Tak, 4TOOBI IMIEOCHH OBLI
PaBHOMEPHO PACIPEJICIICH CIIOEM 6 0OHY UjeDEHKY .

[ocie ocrteiBanus cmecu 10 80-100°C npuxkamvisatom weGeHs pyunbiv Kamkom
Mmaccoit 30-50 kr.

Kornma cMech OCTBIHET IO TEMIIEpPAaTyphl OKPYKAOIIEro BO3AyXa JUIIHUN MIe0eHb, KOTOPHIH He
BTOIMHJICS B CMECh, CMETAIOT U OTKPBIBAIOT JIBUKEHUE.

HAOCTOUHCTBO 3Toil TEXHOJOTUH COCTOUT B TOM, YTO MCKIJIIOYAIOTCA ONEpaluu IO
HOJArPYHTOBKE PEMOHTHON KapThl W YIUIOTHEHHIO CMECH, a TaKK€ B  BBICOKOM IPOYHOCTH
PEMOHTHOTO CJI0s1 U HAaJIS)KHOCTH ILIBOB CONPSI)KEHUSI HOBOT'O U CTAPOI'0 MaTepHasIoB.

HEJIOCTATKH cocTosT B HEOOXOAMMOCTH TPUMEHCHHS CIICIHAIBHBIX CMECHUTENICH,
MEpPEeABMKHBIX KAaTKOB C TMOJAOTPEBOM W CMECHUTENICd WM TEPMOCOB-OYHKEPOB, BSI3KHX
TYrOMJIaBKMX OMTYMOB, a TaK)Ke MOBBIIICHHBIX TPEOOBAHUI K TEXHUKE OE30MAaCHOCTH U OXpaHe
TpyZa Mpu paboTe CO CMEChI0, UMEIOIIEH 0YEeHb BHICOKYIO TEMIIEPATYPY.

CyIecTBeHHBIM ~ HEAOCTaTKOM JIUTOTO acgaibToOETOHA SIBIISETCS €ro  HHU3Kas
TeMIEepaTypHas yCTOMYUBOCTD (TpelinHbl, Iiactuyeckue nedpopmanun) — I[16B...

Jlumou aC(;bCl]lbm Hawe 6Cceco npuUMeHAon npu AMOYHOM peEMOHmMe ZODOOCKLLX OODOZ u

Vauuy.

Lopsauue cnocobbl AmMouH020 pemMoHma Nno36oiAI0m 0becneduums 6blCOKOe Kayecmeo u
ONIUMENbHbIL CPOK CYHCObI OMPEMOHMUPOBAHHO20 NOKPLIMUSL.

BaxHBIM TOCTOMHCTBOM TOPSYHMX CIIOCOOOB SIMOYHOTO PEMOHTA SIBISIETCS BO3MOMXKHOCTb
OTKpBITUSL JBIJKEHHMsSI cpa3y IIOCI€ PEMOHTA, IIOCKOJBKY TIIOKPBITHE B MECTE PEMOHTA
bopmupyeTcst 04eHb OBICTPO.

Xo100HblE CNOCOOBL AMOUHO20 PEMOHMA acd)aﬂbmoﬁemonnblx HOKDbIMUIL OCHOBAHBL HA
UCNOJ1b306AHUU 6 KAUECMBE PEMOHMHO20 mamepuaia.:

e BIIAXHBIX OpraHoMuHepainbHbIXx cMeceit (BOMCO);
® XO0J0JHOTO ac(hambToOeTOHA.
OTOT coco0 MPUMEHSIETCs, B OCHOBHOM, :

® JJId pEMOHTA HOKpBITHfI Ha ()opoeax HU3KUX Kameeopuﬁ;
® A TaK¥XKe Ipu HCO6X0}II/IMOCTI/I CpOllHOIZ uaiu 6p€M€HHOIZ 3aCJIIKH BLIOOMH 6 bOonee pPAHHUE
CPOKU HA JOPOTaX 6bICOKUX Kameeopuﬁ.

e PaloTy mo SIMOYHOMY PEMOHTY 3TUM CIIOCOOOM HAUMHAIOT BECHOM, Kak MpaBWio, IMpU
Temmepatype Boayxa He amke +10°C.

e [Ipu HEOOXOIUMOCTH XOJOAHBIE CMECH MOTYT OBITh MCITOJB30BAHbI IS IMOYHOTO PEMOHTA
¥ pu Goltee HU3Koit Temmeparype (ot +5°C o —5°C).




T

Bo emopom ciyuae nepen ykinaakou:

®  XOJIO/IHBII YEpHBIH 1eOeHb WK XOJOAHYIO ac(palbTOOETOHHYIO CMECh Pa30IPEBaIOT
1o Temreparypsl 50.. .70°C,

® [IpU MOMOIIH TOPEJOK HArPEBAIOT JHO M CTEHKU BHIOOMH JI0 MOMEHTA IOSIBICHUS Ha
UX TOBEPXHOCTH Outym™ma. (/lpu omcymcmeuu 2opeiok nogepxHocmes OHA U CHEHOK
oomazviearom oumymom c esazkocmoio 130/200 unu 200/300, pazoepemuvim 00
memnepamypur 140...150°C);

® [I0CJIE ATOTO YKJIA/IbIBAIOT PEMOHTHBIN MaTepual;

® VIUIOTHSIOT (ITHEBMO- WJIH 3JEKTPOTPaMOOBKAMHU, MOXKHO PYYHBIMU KaTKaMH, IOJ]
JIEHCTBHEM KOJIEC aBTOMOOMIIS).

@opMHpOBaHUE TOKPHITHSI B MECT€ PEMOHTAa XOJOIHBIM CIIOCOOOM TIPOHMCXOHT

MeaneHHo B TeueHue 20 — 40 CyTOK M 3aBUCHT OT CBOMCTB XHUAKOTO OMTyMa UM OUTYMHOM

OMYJIBCUH, BUIda MHHEPAIBHOTO MOPOIIKA, HOCOOHBIX YCI08ULL, UHMEHCUBHOCINU U COCMABA
OBUMHCEH L.
Xosonnble achanbToOCTOHHBIE CMECH IS SMOYHOTO PEMOHTA TOTOBAT C

MPUMEHEHUEM JICUOKO020 CpeoHezycmerwe20 Uil medleHHozycmeroue2o OUTyMa ¢ BSI3KOCTBIO
70/130, mo TO¥ K€ TEXHOJIOTHH, YTO W ropsure acharbToOOCTOHHBIE CMECH, MPH TEMIIEpaType
Harpesa outyma 80.. .90°C u TeMIlepaType cMecH Ha Bbixoje u3 cmecutens 90... 120°C.

Cmecu MOIHCHO Xparumb 6 wmabensx blcomou 00 2 M:

- B JICTHUU Mnepruoa X MOKHO JACP7KAaTh Ha OTKPBITHIX ILIOIIAJAKaX;
- B OCEHHE-3UMHHUU MEPUOA — B 3aKPBITBHIX CKJIaaax HUJIH IOA HABECOM.

JIOCTOHHCTBA:
-  peMOHTHbIE pPabOThI MOXKHO BBHINIOJHATH TpU 0o0Jiee HHU3KOU
TEeMIIepaType BO31yxa;
- 3aroTaBJIMBaTh 3apaHee PEMOHTHBINH MaTepua,
- CTOMMOCTb pabOT MO JIaHHOW TEXHOJIOTMU HUXKE, YEM IpU ropsyeM
crocoboe.
HEJIOCTATOK:

- 21a8Hblli HedOCMAmMOK COCTOUT B CPABHUTEILHO HEOOJBIIMX CPOKAX
CIIy’KObl OTPEMOHTHPOBAHHOTO MOKPBITUS, OCOOEHHO TMpPH JIBUKEHUU
TSDKEJIBIX TPY30BbIX aBTOMOOMIIEH U aBTOOYCOB.
Oonum u3 nymeii ynpoujenus mexnono2uu padoT U yBeIWYEHHs] CTPOUTEIHLHOTO CE30Ha
SBIISIETCS IPUMEHEHNE B KauecTBe PEMOHTHOTO MaTepuana XOJOOHbIX
noaumepac@anrbmobemouHvIx cmecel.

Omu cmecu npuzomaeauearom C UCNOJlb306aHUEM KOMNIEKCHOZO BAIICYUE2O.

® KOTOpO€ COCTOMT M3 OuTyma Bs3kocThio 60/90 B kommuectBe okoio 80 % mo macce
BSDKYIIIETO;

® TOJUMEpPHOU MOU(HUIUpPYIOIeH 100aBKH B KomdecTBe S - 6 %;

®  pPACTBOpUTENS, HAIIPUMEP AU3EJIBHOIO TOIUIMBA, B KOIM4YECTBE 15 % 1o mMacce BKyILero.

Bsaowcywiee ToTOBUTCS MyTeM MEPEMENMIMBAHUS COCTAaBIAOIMX mpu Temneparype 100-
0
110°C.



Honumepacanbmobemonnasi cMeCh TOTOBUTCS B CMECUTENSX C TNPHHYIUTEIBHBIM
nepeMerunBanmeM npu temmeparype 50-60°C.

CMech COCTOUT H3:

e Menkoro mebHs ¢p. 3-10 mm B konmuecTBe 85 % mo Macce;
e orceBa ¢gp. 0-3 mm B konuuectse 15 %;
e BsDKYIIEro B KonuuecTse 3-4 % ot 00111eil Macchl MUHEPAIBLHOTO MaTepHala.

3areM cMech CKIIaIMPYeTCs B OTKPBITHIN ITAa0C)b, I/Ie OHA MOXKET XPAHUTHCS JI0 2-X JIET
HJIM 3arpyxactcd B MCIIKU WA 60‘-IKI/I, B KOTOPBIX OHAa MOXKCT XPaHUTHLCA HCCKOJIBKO JICT,
COXPAH3IsL C80U MeXHOI02UYecKUe C80UCMEa.

® [IOABHXKHOCTD,

® [IIaCTUYHOCTS,

® OTCYTCTBHUC CJICIKUBACMOCTH,

® BBICOKHC aITC3UMOHHBIC XapPAKTCPHUCTUKH.
K maxum cmecsim ModCHo omuecmu.:

Penacdanst — OPT;
bopmukc — ©OPT';
HTpanacpanst — OPI;
Becnipo — CIIIA;
Cunakc — CHIA;
Konmak — AHrnus;
Okcuen — Kanana;
u Jap.
Texnonocus pemonma ¢ IPUMEHEHUEM dTOU CMECH YPe38blualiHO NPOCMA:

e CMeCh M3 Ky30Ba aBTOMOOWIISI WM U3 OyHKepa JOPOKHOTO PEMOHTEpa BPYUHYIO WIHM IpPU
MIOMOIIH pyKaBa IOJaeTcsl B BHIOOUHY;

® pa3paBHUBAETCH;

® [IOCJIE YEro OTKPBIBACTCS ABM)KEHHME TPAHCIOPTA, MOJ JEHCTBUEM KOTOPOTO MPOUCXOIUT
(dbopMHpOBaHUE TOPOKHOTO CIIOSL.

Becp nmpomecc peMoHTa BBIOOMHBI 3aHMMaeT 2 — 4 MHHYTBI, ITOCKOJIBKY
UCKJTIOYAIOTCSl ONepalMyd IO pa3MeTKe KapThl, BBIPYOKE M OYHCTKE BBIOOMHBI, a TaKXe
YIJIOTHEHUIO KaTKaMy WJIM BUOPOKATKaMHU.

AIIFCSI/IOHHBIC CBOICTBa CMECH COXPAHAKOTCAd W IIpU YKIAAKEC €€ B BBI6OI/IHLI,
3aM0JIHEHHBIE BOJIOM.

PaboThl MO peMOHTY MOTYT BBINOJIHATHCSA MPH OTPUILIATEIBHONW TeMIepaType BO31yXa,
npeJien KOTopoil TpedyeT yTOUHEHUS.

Bce aTo nmemaer yKaBaHHBIfI MCETOJ AMOYHOI'O pEMOHTAa BECbMa IPHUBJICKATCIILHBIM JJIS
MPAKTUYCCKUX Leaei.

OHAKO OH OBJIAJAET U PAJIOM CYIIECTBEHHBIX HEJIOCTATKOB:

® npeofcde 6Cec0, eCcntb 6€POANTHOCHb 6BICTDOF0 Pa3pyIICHUA OmpeMOHWLMPOGClHHOIZ 6b100UHbL
ecreocmeiue moceo, 4mo He y()aﬂ;zromCﬂ ee ocnabnennvie Kpas,




®  1pu GLINOIHEHUU PAbOM 8 CbIPYIO NO200Y UNU NPU HATUYUU B00bL 8 8bIOOUHE YACMb 61acU
Modicem Nonacms 8 MUKPOMPEWUHsbl U NOpbl CMApo20 NOKPLIMUS U NPU NOHUNCEHUU
memnepamypsl nokpoimus nudice 0 3amep3nyms. —» ... ...

— Ilpu smom modcem ObIMb UHUYUUPOBAH NPOYECC pa3pyuleHus  30Hbl
CONpSdICEHUsl HOBO20 U CINAPO20 MAmMepuad.

® COXpaHEHHE IOCIC PEMOHTA HEMpPAaBHIbHON BHEIIHEW (POpMBbI BBHIOOMHBI, YTO YXY/IIAET
3CTETUYECKOE BOCIPUATHE JOPOT.

Taxkue HexauyecmMBeHHO OMPEMOHMUPOBAHHbIE MeCmd C HACMYNJIeHUuemM Mmenjot U Cyxou
102006l NOONENHCA NOBMOPHOMY DEMOHMY, HO Yice C CoOnodeHuem ecex mpebosanull u
NPABUIl BbINOTHEHUsS. KA4eCMBeHHOU 3a0eNKU 8b100UHDL.

BOMC

B HeOmaronpusaTHBIX MOTOHBIX YCIOBUSAX (CHIPOCTH XOJIOJ aBAPUHHBIA PEMOHT MOXKET
OBITH BBINIOJHEH BJIAXHON opraHomuHepanbHOi cMechio (BOMC), coctaB M TEXHOJIOTHIO
KoTopoi pa3zpadoranu B ['unpogopHUU.

BOMC cocmoum u3:

® U3BECTHSAKOBOI'O MJIM A0JOMHTOBOrO mebHs ¢p. 5-20 mm — 40%);
e meckac My, >1;

e MII — 6-12%;
e BsOKyHIEro (TyApOH, KUAKUHI WIH Pa3KUKEHHBIA OuTyMm) — 6-7%;
® BOJBIL

BwmecTo me6Hs1 BO3MOXKHO HcTofib3oBaHue otceBoB ipobnenus, ['TIC, qpobienoro nuiaxa.

['oToBUTCS Takas cMecb B XOJOJHOM BHJAE€ B CMECUTEIBHBIX ycTaHOBKax Ab3,
J0000PYIOBaHHBIX CHUCTEMOM MOAaYU U IO3UPOBKH BOJIbI B MEIIAJIKY .

[Tociie BBITPY3KU M3 MEIIAJIKUA TOTOBYIO CMeCh IpH Temieparype 25- 40°C mozaror Ha cKiaj,
I/l OHa XpaHUTCS B IITa0eNe B TEYEHUE HECKOIBKUX MECSIIEB.

PeMOHTHPYIOT Tako#i cMechbio BBIOOMHBI TTyOUHOM He MeHee 3 - 4 cM. ['1aBHOE TOCTOMHCTBO
BOMC coctoutr B TOM, YTO OHa HCIHOJB3yeTCs YK€ B TOTOBOM BHUJAE IO XOJOJHOU

TEXHOJIOTMH, Ha CyXOM WJIM CBHIPOM TIOKPHITHM W TPH TEMIEpaType BO3ayXa 10 —
(Munyc)10°C.

OpHako cienyer UMeTh B BHUJY, YTO 3UMOM M paHHEHl BecHOW (opMHUpOBaHME MPOUYHOU
cTpykTypbl BOCM B MOKpHITUM MPOUCXOIUT MENJICHHO U TPYAHO M3-3a YACTHIX MEPEXO0/I0B
TemMIepaTypbl Bo3ayxa yepes 0°C.

Haubonpiryro mpoyHOCTh 3TOT MaTepuall NpUoOpeTaeT Mocjie MOJHOTO BBICHIXAHUS, HO 3Ta
IIPOYHOCTh HE CTOJb BenMKa (B 1,5 — 2 pa3a HM>KE MPOYHOCTH XOJOIHOrO U B 2,5 — 3 pasa
HUKE MPOYHOCTU Topsiuero acdanbroderoHa), 4Todsl ucnoiab3oBaTh BOMC Ha sMmouHOM
PEMOHTE OKPBITHH BBICOKMX KaTErOpHil.

T

Jluww asaputinwiil (6pemennblil) pemMoum 00nyCmum Mol CMecsbIo.

Ynpowennvie cnocoovt amounozo pemonma (UHbEKUUOHHDBLIL_MEemMo0)

B mocmegame romel  Bce  Oolee  IIMPOKOE — PACHpPOCTPAHEHUE — MOTYYArOT
YApOujeHHble CnOcoObl AMOYHO20 PEeMOHMA C WCTIONB30BaHUEM CIEIHAIbHBIX MAIIWH THIIA:
«Savalco» (IlIseuns), «/Iptopa Iletuepy, «baoy Iletuep», «PoCkO» u mp.




B Poccum aHajnormyHble MAalIMHBI BBITYCKAIOT B BUIE CIEUUATBHOTO MPHIICTTHOTO
obopynoBanus - IuioMOupoBmrka Mapku bIIM-24 u VJIH-1.

Ora nepenBH)KHAs YCTaHOBKa paboTaeT B IpHULENE K aBTOCAMOCBAaly, OCHALICHHOMY
CHEIHAIbHBIM OYHKEPOM CO ITHEKOM.

Ycemanosxa umeem Cﬂedwomue cucmemsl u y3Jjibl.

® cucmema OUMYMHOU SMYAbCUuU, COCTOSIIAs W3 Oaka, BMECTUMOCTBIO OKoJIo 1 T,
HarpeBaTeIbHOTO JIEMEHTa, HACOCOB U TPYOOIIPOBOJIOB;

® cucmema MUHEpAIbHO2O MamMepuaid, BKIOYAomas OyHKep O ITHEKOM;

® KoMnpeccop,

o gwiepysounsii uiiane u conto. llnanr d=80-90 MM npenHa3zHavueH s MOAAYH 1ICOHS
U OMYJIBCHH K MECTY YKIIAIKH;

e cCTpela, Ha KOTOPOH MOJBEIINBAETCS IIJIAHT.
MATEPUAJIBL:

PeMOHT BbIOOMH MHBEKIIMOHHBIM METOJOM BBIIOJIHSAIOT C IPUMEHEHUEM KAMUOHHOU
OUTYMHOM SMYJIbCUU.

(T.€. sMmynbraropoM — katuoHHblie [IAB «+»).
COOTBETCTBEHHO I11eOCHb CIIEAYET IPUMEHATh MPOUHBINA KHCIIBIX TIOPOI — (epanummoiil).

[Ile6enb nomkeH ObITh YUCTHIM, CyXuUM. [IpuMecu necka ¥ MeNKUX YacTHL] YAJIUHSIOT IEPUOJ]
pacraza u yxXyAllaroT KauecTBO 3al0JHEHUS BBIOOUHBI.

Pa3Mep CaMbIX KPYHNHBIX 4YaCTHL HC JOJIKCH IPCBLIIATH I[BOfIHOfI pasMEp CaMbIX MEJIIKHUX
4aCTHuil.

Mamepuansi:

e TrpaHUTHBIN mebeHb ppaxun 5...8 (10) Mm;
e smynbcuto Tna ObK-2.
Ipumensitom xonyenmpuposanuyro smynvcuio (60...70 %) na oumymax BHJ[
90/130 unu 60/90 ¢ opuenmuposounvim pacxooom 10...11 % om maccor ujebns.

0
Pabomer evinonusaiom npu memnepamype 6o30yxa He Hudce +5° C, Kak Ha cyxom, max
U BI1AAHCHOM NOKPBIMUU.

Hmounntii pemoHm UHBEKYUOHHBIM MEMO000M BbINOJHAIOM 8 Cle0yiouem nopiaokKe.

Lpu smom memooe pemonma 06pyOKy KPOMOK MOICHO He npou3800ums!!!

1. mepBBIii 3Tal — BBIOOWHY OYMIIAIOT CTPYEH BO3/yXa MO JaBJICHUEM, YTOOBI YAAIUTh
Kycouku achanbTo0eTOHa, BOJTY U MyCOD.

Oqucmky 6b100UHDL noo pPeMOHMm MOINCHO 6blNOJIHAMb u Memooom
B8CACLI6AHUA,

2. BTOpPOM dTam - TMOATPYHTOBKAa OMTYMHOW SMYJIbCHEH JHA, CTEHOK BBIOOWHBI W
MOBEPXHOCTH TPUIICTAIONIETO K Hel ac(aabTOOETOHHOTO MTOKPHITHS.



IIoToKk SMyJbCHM PpEryJHUPYIOT KOHTPOJIBHBIM —KJIAllaHOM Ha OCHOBHOM
COILIE.

DOMyIbCHs TOCTYIIAET B BO3YIIHBIN IIOTOK U3 pa30pbI3TUBAIOIIETO KOJIbLIA.
TemmepaTypa SMyJIECHH JOIDKHA OBITh B penenax 50-85°C.

0
Harpes smynbcun 10 90 ~C HenmonycTtum, T.K. 3TO MPUBOJUT K parany sMmyiabcuu. [Ipu
0
temneparype Huxke 0 ~C BoJa 3aMep3aeT U IPOUCXOIUT PACCIOCHUE IMYJIbCUU.

3. T[!GTI/Iﬁ 9Tal — 3al0JIHEHHE BEIOOMHEI PEMOHTHBIM MAaTCpHUAJIOM.

[[le6enb, mpu MOMOIIM BHHTOBOTO TpAHCIOpPTEpa IMOMAgaeT B IJIaBHBIA MYHJIIITYK
(uwtaHr), rae, mposieras MUMO (OPCYHOK, TOKPHIBAETCSI TOHKUM CJI0E€M OUTYMHON IMYJIbCHH.

N3 mmanra oOpaboTaHHbI 111eOCHDb (YepHblill webeHb) ¢ BBICOKOW CKOPOCTBIO
BbIOpachiBaeTCs B BHIOOMHY, paclpenenseTcss TOHKUMU CIOSIMH YIUIOTHEHHE MPOMCXOAUT 3a
CYET CHJI, BOBHUKAIOIIHNX B PE3yJIbTaTe BBICOKMX CKOPOCTEH BHIOPACHIBAEMOI'0 MaTepHaa.

4, llemGQDWIbZL? oman — HaHeceHue 3auiummnoco Cuos u3 Ccyxoco Heo6pa60maHH020 W€6Hﬂ
Ha yuyacmok 3aniameal.

Ilpu smom knanan Ha OCHOBHOM conue, YNPAGIAIOUUM NHOMOKOM IMYbCUU, BIKTIOYEH.
Te.:

Hosepxuocmv ompemoHmupo8arHo20 Y4acmKd_npucbinaiom._0Oeavim_webHem cioem 8
oony webenxy. Heuxcenue omxpoisarom yepes 10...15 mun.

HEJ[OCTATKH:

1. Uckniouenue npenBapuTenbHON 00PYOKU Kpaes 8biOOUNbI NPUBOOUM K MOMY, 4MO 8
NPUKPOMOYHOU 30He 8bLOOUHBL OCAEemcs cmapwlil Acharbmobemon ¢ HApYUleHHO
CMPYKMYPOU, uUMerowull, KaKk npasuio, NOHUNCEHHOE CYENNEeHUE C HUICEeNEHCAUUM
cnoem. Cpok cayxcObl makou 3aniamsl 0yoem MeHbuie, 4em npu mpaouyuoHHOU
MEXHONI02UU.

2. Kpome moeo, 3aniamei umerom HenpaguibHbie hopmbl, Ymo yxyoulaem HeuHUl 610
NOKPbIMUSL

OBbPATHAA ITPOITUTKA

2 .
DTUM cI0ocOOOM PEMOHTHPYIOT BBIOOWHBI IUIONIAIbI0 He Oosee 1,5 M™ u rmyOunoi 1o 10
CM.

Pemonm wieonem ¢ 06pammuoit nPORUmMKOU Oumymom

1. Owuncrka BEIOOWHEL.

2. Tlo ouniieHHOH (MOKHO BJIQXKHOI) MOBEPXHOCTH NMPOU3BOAAT po3nuB outyma BHJ]
90/130, BHJI 130/200, marperoro mo t= 180-200°C cnoem, TOJNIINHA
KOTOPOTO 8 5 pa3z MeHbuie 21yOunbl 6b100UHbL.

3. PacchmaroT MHHEpaITBHBIH MaTeprall — CMECh ONTUMAIIEHOTO TPAHYJIIOMETPHIECKOTO

cocTaBa ¢ pazmepom 4acTtuil 0o 20 mm.

Pa3paBHMBAIOT TJIaIUIIKOM.

5. YONnoTHSAIOT MHEBMO- WU 3JIEKTPOTPAMOOBKAMH.

&



Ecnu nena He MNOAHATIACh HA IMOBCPXHOCTD, IPOU3BOIAAT HOBTOpHLIﬁ PO3JIMB BAKYIICTO B
2
KOJIMYECTBEC 0,5 J M, 3aChIIIalOT TOHKHM CJIOEM H_Ie6H$I n YIUIOTHAIOT (MO)KHO KOJIECOM

ABTOMOOWJIS, UCIIOJIB3YEMOTO TIPH padoTe).
Ecnu riryOuHa BBIOOMHBI < 5 CM — 32 OJIUH TIPUEM,

[Tpu Gonbiieii riryOuHe — CI0SAMU 5 CM.

Pemonm 2opauum weornem

¢ 0OpPamHOU NPONUMKOU OUMYMHOU SIMYIbCUel

DMyNbCUS — 3aTEM ropsdas MUHEPAIbHAsA CMECh ONTHMAILHOTO
cocrasa (t= 120-130°C).

IPaHyJIOMETPUYECKOTO



