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YBakaeMble pOCCUHCKNE YIaCTHUKU KOH(EPEHLINU 1 3apyOeKHbIE TOCTH !

IV Poccuiickass Hay4dHO-TIpaKkTH4ecKass KoH(pepeHuus: «ConuaabHO-IKOHOMHUYECKUE U
TEXHOJIOTHYECKHE POOJIEMbl Pa3BUTHUSI CTPOUTEIHLHOTO KOMIUIekca peruoHa. Hayka. [IpakTuka.
OO0pasoBaHue» ¢ MEXIYHAPOJHBIM y4acTHEM opraHusyercs Ha 06a3ze CeOpskoBckoro (ummaia
Boar[’ACY B ropone MuxaitioBka. ['opojg gaBHO WM3BECTEH CBOMMM MPOM3BOJICTBEHHBIMU
JOCTHKEHUSIMU U IIPOCIIABIEHHBIMU TPYKEHUKAMH CTPOMUTEIBHOW OTpACIM I'paoo0pa3yrolux
npeanpusataii -  OAO  “CebpsxoBuement” u  OAO  “CeOpskoBCKHM  KOMOWHAT
acOeCTOLIEMEHTHBIX U3/IETHI”.

Ouiran  Kak BY3 €IIe MOJOJ, HO 3a 3TO HeOOJbIIOE BpeMs MHOIO YJaloCh
chopMHpOBATH U IOCTPOUTH. YUYeOHOE 3aBEICHUE UMEET JOCTATOYHOE 3HAYCHUE U 3HAUUMOCTh
Ha TEPpPUTOpPUU ceBepo-3amaaHoil 30Hbl FODO. dunnan KOHUEHTPUPYET CHIIBI HA CO3JaHUU
IIPEIMETHO-IIPOCTPAHCTBEHHOMN Cpelibl JUISL yCIIEILIHOM HOJrOTOBKU
BBICOKOKBJIM(DUIIUPOBAHHBIX, BCECTOPOHHE PA3BUTHIX, HHTEJUIEKTYAIbHBIX U KYJIBTYPHBIX
CIEIUAJINCTOB.

bonee 7 ner xomrektuB CebOpsikoBckoro ¢unuana Bonrl’TACY noGuBaics BbIxoaa
KOH(epeHIINN Ha MEXTyHapOAHbII ypoBeHb. [lepBas Beepoccuiickas KOH(pEpEHIUs coCTosIach
B 2003 roay, BTropas B 2008, Tpeths B 2009 romy, matepuainbl, KOTOPHIX, OMYOJIUKOBAHBI U
MIUPOKO OOCYXKITAIMCh. 3a 3T0 Bpems mnpenoaaBaressiMu CeOpsKOBCKOro  ¢uimana U3JaHo
6onee 40 HayuHbIx paboOT 3a pybOexxoMm. Momoapie yueHble ¢uiMana MpU3epbl U JiaypeaTsl
MEXyHAPOJHBIX HAyYHO-HCCIEI0BATENbCKUX KOHKYpCOB M onmmnuan. B 2010 roxy dumman
npoBen | HayuHo-TexHudeckyro MHTepHeT - KoHpepeHuuoo. B 1enom, MHOTOJIETHSISE OrpoMHast
IUIOIOTBOPHAsE paboTa TMO3BOJIMIIA BBIBECTH JAHHYIO KOH(EPEHIMIO HAa MEXIYHAPOIHBIN
YPOBEHb.

I'enepanbHBIC HaMpaBJICHUS! HACTOSIICH KOH(EPEHIIUN BEChMa M BEChMa CBOEBPEMEHHBI.
CTpouTensCTBO U MHHOBAIUH, DKOJIOTHS CTPOUTENHCTBA, SKOHOMHUKA, Hayka U o0Opa3oBaHHE, B
HUX 3aTparuBarOTCAd TAaKHE AaKTyaJlbHbIE MPOOIEMbI, KaK MHOTOJTa)XHOE CTPOHMTEIHCTBO M
IIPOU3BOJCTBO  BBICOKOKAYECTBEHHBIX  MaTepUaloB M KOHCTPYKLMH, DJHEpro- Hu
pecypcocOeperaroniyie  TEXHOJIOIMHM, HAHOTEXHOJOTMH, SKOHOMHKAa TIpaJOCTPOUTENHCTBA U
BHE/IpEHHE HayYHBIX pa3pabOTOK B MPOU3BOJICTBO, MpoOIeMa MOJCPHU3ALMUHN CTPOUTEIHHON
UHAYCTPUU.

B kon¢epeniuu npuHuMaroT yyactue yuyenole Poccum, Cepbun, ®Ounnsaauu, Kuras,
Ka3zaxcrana, YkpauHsl.

Jloknanpl Y4acTHUKOB BKIIFOYEHBI B COOpPHUK MaTepHaioB KoH(pepeHuMHu. [IneHapHble
BBICTYIUICHHS MpPEACTaBICHbl AOKJIagamMu [J1aBbl aJIMUHUCTPALIMKA TOPOJCKOTO OKpyra ropoj
MuxaiinoBka [.H.KoxeBHHMKOBa, T€HEpaJbHOTO JIHUPEKTOpa OAO “CebpsikoBLIEMEHT”
C.I1.PoraueBa, mpesumenta OAO “CKAWN” B.C. CuBoko3oBa, mupekropa CeOpsiKOBCKOTO
¢wimana Bonr’ACY T.A. 3a6a3H0BOH, HayaIbHUKA HaydHOTro oTAena puinuana B.A. baOkuHa.
B cOopHuke omnyOnukoBaHbl HamOojee aKTyalbHble HAay4Hble pabOThl BEAYIIHUX YYEHBIX,
aCIMPAHTOB, CIIELIUAINCTOB CTPOUTENIBHOM  OTpaciu, MNpeACTaBUTENEN BJIACTH H
PYKOBOJMTENEH KpPyMHEHIHMX mpennpustuii. B paborax mo conuaabHO-DKOHOMHUYECKUM |
TEXHOJIOTHYECKUM  TpoOJieMaM  CTPOMTEIbHOIO  KOMIUIEKCa  BeCbMa  COJMJHO, Ha
COOTBETCTBYIOILIEM YPOBHE MpPEACTAaBIEHbl  MaTepuanbl (PyHAAMEHTaIbHOW M NPUKIATHON
HayKH.

XKenaro, Bcem yuacTHMKaM KOH(QEpPEHIIUHU 340POBbsI, OTKPBITHH, NalbHEHIINX HAay4YHBIX
Y TBOPYECKHUX YCIIEXOB!

C yBaxenuem pekrtop BoarI'ACY, a.1.H., npodeccop C.JO.Kanamnukos



OnbIT MAJI03TAKHOT0 KUJIHIIHOTO CTPOUTEIHbCTBA B TOPOICKOM OKPYre ropoja
MuxailjioBKa

KosxeBnukos I'.H.
I'maBa ropoackoro okpyra, ropoa MuxainoBka, 3aciyXeHHbI cTpouTtesib PO
AHHOTaNuA

B HacTtodmem okiaze  aHAIM3HPYETCS  OMNBIT  MAJIOA3TAXXHOTO  YKUJIMIIHOTO
CTPOUTENICTBA B TOPOJCKOM OKpyre ropoJ MuxaiioBka B paMKax peaiu3alud O0JIaCTHBIX
aJIpecHBIX Iporpamm ¢ ydactueM cpeactB @ounpa cogeiictus pedopmupoBannio KKX

KiroueBble coBa: Majo3TaXHOE  CTPOMUTENBCTBAO,IOPOJCKONH  OKpPYr, TOpOA
MuxaiinoBka, o0acTHas aapecHas nmporpamma, Gon copeicTBus pedopmupoBanuto KKX

ITopoacKoOu OKpyT
ropoa, MuxanioBKa

OnbIim Masoama)xHo20 XXUJTUuwWHOo20
cmpoumesnibcmea
8 20poAdcKkoM okpyze 20pod Muxatisoeka
8 paMKax peasnu3ayuu obracmHbix
adpecHbIX NMpozpamMmM ¢ yyacmuem cpedcme
®doHOa codelicmeusi pe¢hopMupo8aHUrO
XKUNMUWHO-KOMMYHasilbHO20 Xo3ssucmea

Bricokas cTOMMOCTB KWJIbSI U TIOCTOSIHHBIN POCT IIEH Ha HEro MO CPaBHEHUIO C JOXO0JaMHU
TpaXkJIaH JeNaeT Uil MHOTHX JKUTEJIeH TOPOICKOTO OKpyra ropoa MuxaiiioBka Hepa3pemmnMon
npobsieMy PUOOPETEHHS HOBOTO JKUJIbSI MU YITYUIICHUS KUIHUITHBIX YCIOBHA.

AJMUHUCTpAIUST TOPOJICKOTO OKpyra ropojx MmuxaiiaoBKa CTapaeTcsi WCIIOJIb30BaTh BCE
BO3MOXKHBIE PE3epBbI, KAK HA MECTHOM, TaK U Ha O0JIACTHOM ypPOBHE I PEUICHHS KUIUITHBIX
BOIPOCOB HACEJICHHUS.

HeobxonmuMo CTUMYIMpOBaTh YBEIHUYEHHUE TEMIIOB CTPOUTENBLCTBA, MU OCOOCHHO
MHOTOKBAPTHUPHBIX MaJOATaKHBIX JOMOB. YCIIOBUSl JJISi CTPOUTENbCTBA XKHJIbS B TOPOJICKOM
Kpyre ropoj MuxaiinoBka uMmerorcs. Ha TeppuTopuu ropoja pacroyioKEHBl KpYyIMHEUIne
OpPEANpPUITHS. 10  TPOU3BOACTBY  CTPOUTENBHBIX  MaTepuanoB. Takme kak OAO
«CeobpsikoBueMeHT», OAO «CeOpaKoBcKU KOMOMHAT acOECTOIIEMEHTHBIX M3JENUN», a TaKkKe
3A0 «CebpsikoBckuii 1ieMeHT 1 6eToH», OAO «MuXalI0BCKHUM 3aBOJ] CHIIMKATHOTO KUPITHYAY.

B ropoackom okpyre ropon MuxainoBka B 70-X rogax mpu CTPOUTEIHCTBE aBTOJOPOTH
Bonarorpag — MockBa, 3a c4eT CpeJCTB Ha CTPOUTEIHLCTBO BPEMEHHBIX 3/IaHUN U COOPYKEHHI,
ObUT TOCTpOEH «OKuaropoaok» u3 82-X 5-TH KBapTUPHBIX OJHOITAXKHBIX JOMOB.



Fopacxos oxpy opaa Nwraknosea yn Barymmea 48

«Kunzopodok»
u3 82-x 5-mu
KeapmupHbIX

00HO3MaXHbIX

domos.

B 2003 200y
doma npusHaHbl
aeapulHbIMU.

Bcero B ropoackom okpyre ropog MuxaiijioBka OKOJIO 1 TBIC. YE€JIOBEK IPOXKHUBAIO B
BETXUX U aBapUIHBIX JOMaX, HE MPUCIOCOOJICHHBIX /IS IIOCTOSHHOTO MPOKHUBAHMUS.

CymMmapHas 1momaab BETX0r0 U aBapuiHOIO KWIbsl B TOPOACKOM OKpyre cocrasisuia 15,5
TBHIC.KB.M.

B 2003 rony Bce 3Tu 10Ma NpU3HAHBI aBAPUHHBIMA B YCTAaHOBJICHHOM IOPSIKE.

B cootBercTBUU ¢ 0obOmacTHOM mporpammont «XKumuiey, moamnporpammoit "Ilepecenenue
rpaxJiad, MpOXXHUBAIOIIUX Ha TeppuTopun Bonroragckoit o0macTv, U3 BETXOr0 U aBapUHHOIO
x)wmmHoro ¢ormay Ha 2007 - 2010 rompl, HA TEPPUTOPUU TOPOJCKOTO OKpyra TOpOJ
MuxaiinoBka B 2008 romy BBeneH B OKCIulyaTanuiro 30 KBapTUPHBIA JKWIOH JIOM,
pacrnioioxkeHHbIit o anapecy yia. Ilomropuas, 20, obmedt miomansio 1886,3 kB. M. B Hero
nepeceseHsl 31 cembs U3 9-Tu aBapUWHBIX MHOTOKBAPTUPHBIX JOMOB.



Ha meppumopuu
20podcko20 okpyaa 20pod
Muxatnoeka e 2008 200y
eeedeH 8 3Kcryamayuro
36 keapmupHbIl xunou
dom 8 coomeemcmeuu ¢
obnacmHol npoepammoli
«Kunuwe»,
nodnpozpammoli
"lMepeceneHue epaxoaH,
npoxuearouwjux Ha
meppumopuu
Bonzozpadckolii obnacmu,
u3 8emxoz20 u asapuliH020
KunuuwHo20 ¢poHOa» Ha
2007 - 2010 200kb!.

AJIMUHUCTpaLusi TOpPOJCKOro okpyra ropon Muxaiinoska c¢ 2008 roxma crpout
MaJIO3TAXKHbIE JKUJIbIE JIOMa B paMKaxX OOJIACTHBIX HPOTpaMM IO MEPECEICHUI0 TpakIaH U3
aBapuifHOro kwiuImHOro (Qonma ¢ wucmomb3oBaHueMm cpenctB  DoHma  coneicTBUs
peGOpMUPOBAHUIO KUIUITHO — KOMMYHAJIBHOTO XO3sCTBA.

Jns peanusany MEpONpPUSATUI MO IMEPECENIEHUI0 IpaXKAaH U3 aBapUMHOTO >KHJIUIIHOTO
doH]a Ha TEPPUTOPUU TOPOJCKOrO0 OKpyra ropoi MuxaiaoBka, B paMKax peanu3aluu
obnacTHOU anpecHOl mporpammbl «llepecenenne rpaxaaH U3 aBapUHOTO KHIUIIHOTO (OHIA
B 2008-2011 ronax» ¢ ucnonb3oBanueM cpeacts Ponaa coaeiictus pedpopmupoBanuio XKKX B
2008 romy momydensl 60,1 wuH. pyOned, B Tom uucie 14,8 MuH pyOneir u3 Oropkera
TOpPOJICKOTO OKpYTa.

[TpoBenen aykimon — onpeneneH noapsarauk - OO0 «Bair JoM-UHBECTY.

CroumMocTh paboT MO MyHUIMIIAILHOMY KOHTpakTy 60,1 MiH. pyOuieit.



C ucnonb3oeaHuem
cpedcme ®oHOa
codelicmeust
pegpopmuposaHuro XKX
8 2008 200y nosy4yeHbl
60,1 mnH. py6neii, e BE
mowm yucine 14,8 MiH.
py6neli us 6ro0xema
20P00JCKO20 OKpyaa.

[HoxpsiiuuK BBIMONHUI BEChb KOMIUIEKC padOT MO CTPOUTEIBCTBY 9-TH MajO3Ta’KHBIX
JIOMOB «IIOJ] KJIOW», BKIIOYas: O(QOpPMIICHHE BCEX HEOOXOAUMBIX 3EeMJICYCTPOHUTEIBHBIX
JOKYMEHTOB, TEXHUYECKHUX YCJIOBUMN, CTPOMTEIBHOIO IAaclopTa, IrpaJOCTPOUTEIBHOrO IUIAHA,
NPOBE/ICHUE TOMOTPAPHUEKUX U T€OJOTHUECKUX M3BICKAHUH, U3TOTOBIICHHE POSKTHO-CMETHOM
JOKYMEHTAllUM, MpPOBEIEHHE BCEX HEOOXOJMMBIX COIJIACOBAaHMM M IKCHEPTU3, IOJyYCHHE
pa3pelieHns Ha CTPOUTENbCTBO, CTPOUTEIBLHO-MOHTAKHBIE U CIIEMaJIbHbIE padOThI, TOCTABKY
000pyI0BaHUs, IMyCKOHANAIKYy, MOJArOTOBKY BCEX HEOOXOIMMBIX TOKYMEHTOB JJIS MOIy4eHUs
paspelieHrs Ha BBOJ OOBEKTa B AKCIUTyaTallMI0 U MOJIY4YEHHUE pa3pellieHus: Ha BBOJ OOBEKTa B
JKCILTyaTaluIo.

B 2008 roay BBeneHbI B AKCIUTyaTallMIO JABa TPEX KBapTUPHBIX COJOKHMPOBAHHBIX J0Ma
Ne7,9 u nByxxBapTupHbIf xuiod g0M Nell cOIOKMpPOBAaHHBIA C TpeX KBAPTUPHBIM JKHJIBIM
nomoM Nel3 pacrionoxeHnHsle o yi. OpexoBast.

B 2009 romy 3aKOHYEHO CTPOUTENBCTBO 3-X JBYXKBApTUPHbIX n0oMoB  Nel,3)5 ¢
MaHcapJaMu, OJTHO3TaXHOTro 3-X kBapTHUpHOro gomMe Nel5 mo yn. OpexoBas u 3-x araxHoro 30-
TH KBapTUPHOTO 1oMa 1o yia.Hosopoccuiickoi,2.

Bcero no atoii nporpamme B 2008-2009 rogax BBeACHBI B IKCIUTyaTallUIO 9 MaTO3TaXKHBIX
MHOT'OKBApTHPHBIX JOMOB (50 KBapTUP) C OOLIEH MI0IIA/IbI0 )KUIBIX TOMEIIeHuH 2235,5 KB. M.



C ucnonb3oeaHuem
cpedcme PoHOa
codelicmeusi
peghopmupoeaHuro XKX
8 2008 200y nosy4YeHbl
60,1 mnH. py6nei, e BE
mowm qucne 14,8 mnH.
pyb6nel u3 6rodxema
20P0JCKO20 OKpyaa.

OcB0oOOMBILINECS aBAPUIHBIE KHJIbIE 10Ma CHECEHBI.

Bce moma mocTtpoeHsl 10 MHAMBUAYAIBHBIM IPOEKTaM — HET JIBYX OJAMHAKOBBIX JIOMOB.
Bce noma MMeEOT MOKBapTUpPHOE OTOIUIEHHE M Topsiueée BOJOCHAOXKEHHME OT HaCTEHHBIX
JBYXKOHTYPHBIX T'a30BbIX KOTJIOB, LIEHTPAJIBLHOE BOJOCHA0KEHNE U BOJIOOTBEEHHUE B TOPOJICKYIO
KaHAJIM3aLMOHHYI0 CeTh, O0OpyZOBaHbl Ipubopamu ydera. DyHIaAMEHTBI Yy BCEX JOMOB
JIEHTOYHBIE XxKene300eTonHsble. JJoma no yi. OpexoBasd. Kposnu y cemu gomoB 1o yi. OpexoBast
U3 aHJyJIMHA.

Tpu nByx kBapTupHbIX goma Nel,3.5 ¢ maHcapaamMu — CTEHbI — JEPEBSIHHbIE KApKACHBIE, C
Hapy>Kd OOJIMIIOBaHbl KPAaCHBIM KepaMMUYecKUM KuprnudoMm. IlepekpbiTus U3 nepesa.
BuyTpeHHUE CTeHBI U IEPEKPBITHS YTEIJICHbl MUHIUIUTON U 0OJUIIOBAHbI THIICOKAPTOHOM.

JlBa Tpex KBapTHPHBIX OJHOITAKHBIX COJOKHPOBAHHBIX JIoMa Ne7,9 W TpexKBapTUPHBIHI
noM Nel5 - crTeHbl M3 NEHOOETOHHBIX MEJIKOPAa3MEPHBIX OJIOKOB, CHapyXH OOJUIIOBaHbI
canpuuroM. IlepexpeitTus u3 nepesa. BHyTpeHHHE CTEHBI U NEPEKPBITUSA YTEIJIEHbl MUHIUIUTON
1 00JIMII0BaHbI TUTICOKAPTOHOM.

JIByX KBapTUPHBIM OAHOATaXHBIHN k10l 1oM Nell cOIOKMpOBAaHHBIN € TpeX KBapPTUPHBIM
KUIBIM 10MOM Nel3 MMEIOT CTEeHBI U MEPEKPBITUS U3 JIETKUX TPEXCIONHBIX COHJIBUY NaHeNeH U3
ne”Honoauctupona. CHapy u cTeHbl OOJIMIOBAHbI CAlIMHIOM.

3-x ataxHblid 30-TH KBapTHPHBIN KWIOK J0M 10 yi.HoBopoccuiickoit 2 mMeeT CTeHBI U3
MEJIKOPa3MEPHBIX Ta300€TOHHBIX OJIOKOB, CHapyXu oOnuioBaH caiguaroM. Kposs wu3
OKpAIIEHHBIX BOJHUCTBIX aCOECTOLEMEHTHBIX JIUCTOB.

@dakTuyeckasi CTOMMOCTh CTPOUTENBCTBA | M2 oOmel TIomaay y moApsAIIuKa COCTaBuIa
Ha koHenl 2009 roxa 29 teic py6. Omnatunu mo mporpamme mno 28 Teic. py0. 3a 1 M obmIei
IUIOLIATH.

Jlist BBIMOJIHEHUS] MEPOIPUATUH, NMPETyCMOTPEHHBIX O0JACTHOW apecHON MporpaMMoi
«Ilepecenenue rpaxxaaH U3 aBapuUHHOrO >KUIUIIHOTO (hoHIa Ha TeppuTopuu Bonrorpanckoit
o0nacTi ¢ wucnosib3oBaHUeM cpeacTB DoHaa coaeicTBus pedOpMHUPOBAHUIO IKHUITUIIHO-

KoMMyHaibHOTO Xxo03siictBa B 2010 — 2011 romax», yTBEpXKIAEHHOW MOCTAHOBJIECHUEM
Anmunuctpanuu  Bonarorpaackoi obmactu 29.03.2010 roma Ne79-m, B ropoJICKOM OKpyTe
ropoa MuxainoBka CTpPOATCS 2 MHOTOKBapTHPHBIX JKWIBIX JoMa. B mporpamme

npexycMoTpensl 1222 muH. py0 s mepecenenus 270 yenoBek u3 22-X aBapUHAHBIX JOMOB
o6Omeii miommaaso 4085,7 m2.

B cootBercTBUM ¢ MyHULIUNIANBHBIM KOHTpakToM OOO «Bam 1oM-uHBECT», B HACTOSIIEE
BpeMsi, BEJIET CTPOUTEIBCTBO 33-X KBapTUPHOTO AoMa 1o yi. [lonepuHas 7 U3 MeaKopa3MepHbIX
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ra300eTOHHBIX OJOKOB. 3aKOHYEHBI pa0OTHI IO MOHTAXXKY KPOBIIU U OOJUIIOBKA CTEH CAMIMHTOM.
Benercs MOHTaX Ta30BbIX, JEKTPUUYECKUX U BHYTPEHHUX CAHTEXHUUYECKUX CETeH, UAET OTAeNIKa
nomenieHuii. CMOHTHPOBAH Hapy KHbIN Ta3011POBO/I.

00O CIIK «PeMrpaxxaqaHpeKOHCTPYKIUSA»  CTPOUT 49-THM KBapTUPHBIA AOM MO Y.
[TapkoBas 12a w3 cunukarHoro kupnuda. CTEHbl UMEIOT KOJIOAIEBYIO KIIAJIKy, B KOTOPYIO
yII0’)KeHa MHUHIUIATA. 3aKOHYEHBI PabOThl 110 MOHTaXXy KpOBJIH. BereTcss MOHTaXX BHYTPEHHHUX
ra3oBbIX, JIEKTPUUECKUX, CAHTEXHUYECKUX CETEH, UAET OT]enKa noMemeHud. CMOHTUPOBAHbI
HapYXHbIH Ta30IpOBOJ, BOJIOMPOBOJI, KaHAIM3ALUA U CETH 3JeKTpocHabxeHus. oyt paboTel
M0 TUIAHUPOBKE MPUJIETAIOIICH TEPPUTOPUH.

B obGnactHoit anpecHoit mporpamme «llepecenenne rpakaaH U3 aBapUHHOTO >KUIUITHOTO
donma Ha TeppuTOopuHM Bonrorpaackoil o0iactTd ¢ y4eTOM HEOOXOJUMOCTH Pa3BUTHUS
MaJO3TaXHOTO JKUIUMIIHOrO cTpouTenbcTtBa B 2010 roxy", yTBEpKIEHHOW MOCTaHOBJIECHUEM
Anvunuctpanuu  Bonrorpaackoit obomactu 11.05.2010 roma Nel94-m, ropoackomy OKpyry
ropon MuxaitnoBka mnpeaycmorpeHo 104,3 muH. py6 ans nepecenenus 203 yenmoek u3z 17
aBapHUIHBIX JTIOMOB, 71-T0 momenieHus, oOmei miomanpio 3486,8 M2. s 3TOro cTpositcs 2
TPEXATAKHBIX KUIBIX JOMA.

Bce doma nocmpoeHbI
no uHOueudyasibHbIM
npoexkmam.

OHu umerom
rnokeapmupHoe
omonsieHue u 2opsiyee
eodocHabixeHue om
HacmeHHbIX
08YXKOHMYPHbIX
2a308bIX KOMJI08,
yeHmpasbHoe
8000CHabxeHue u
sodoomeedeHue 8
20pO0dcCKyHo
KaHaslu3auyuoHHY
cemb, 06opydoeaHbli
npu6opamu yyema.

OOO «Bam JOOM-MHBECT» BEIET CTPOMUTENBCTBO 33-X KBAPTUPHOIO J0Ma MO  YiI.
[Tonepunast 7 W3 MeIKOpa3MEpPHBIX I'a300€TOHHBIX OJIOKOB. 3aKOHYEHbI pabOTHl MO MOHTAXY
KpPOBIM M OOJIMIIOBKA CTEH caiiiuHrom. Bexercs MOHTaX DSIEKTPUYECKHX M BHYTPEHHHUX
CaHTEXHUYECKHX CeTeH, UET OT/eNKa TOMEIIEeHUH.

00O CIIK «PemrpaxaaHpeKOHCTPYKIIHS» Ha CTPOUTENIBCTBE 45-TH KBAPTHUPHOTO JIOMa TI0
yi. OGoponbl 87 3aKOHYMIO PabOThl MO MOHTaXY KpPOBJIM M OOJHUIIOBKY CTE€H CalJIUHIOM.
Benercs MOHTak BHYTPEHHUX T'a30BbIX, MIEKTPHUUECKUX, CAHTEXHUUECKUX CETEeH, UJET OTJeIIKa
noMernieHuii. CMOHTHPOBaHBl Hapy>KHBIH Ta30IpPOBOJ, BOJONPOBOJ, KaHAIM3allUsi U CETH
aneKkTpocHaOxeHusd. Bce crposimuecs, B HacTosIIee BpeMs, YeThIpe JoMa 3-X ITaKHbIE.

O61mas romans 4-x 10MoB 7572,5 M.

B Hux 6ynet nepeceneno B 2011 romy 473 yenoBeka u3 39 MHOTOKBapTUPHBIX JOMOB, U3
167 xBapTup.

[lo yka3aHuro pykoBojacTBa 00JacTH 3a cueT OONACTHBIX CPEACTB HAa CTPOUTEILCTBE
MaJIO3TXXKHBIX JIOMOB YCTAQHOBJICHBI KaMmepbl BujeoHaOmroneHs. Ceifyac 000 Kenaromui
MOYET YBHJIETh COCTOSIHHE CTPOUTENBCTBA B PEXKUME PEAIbHOTO BPEMEHHU.
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3a Bce BpeMsi B TOPOJCKOM OKpyre ropoa MuxaiioBKka BCEro IEPECENEHO 110
MPOTPAMMHBIM U HE MPOTPAMMHBIM MEPOIIPUSITHSM, U CHECEHO 23 aBapHUITHBIX JI0MA.

[Tocre mepecenenusi TpakgaH W3 aBapuitHOTO >kmiumHOro ¢onma B 2011 romy, Ha
TEPPUTOPUU TOPOJICKOr0 OKpyra octaHercs emie 20 aBapuiHbIX 5-TH KBaPTUPHBIX OJHOITAXKHBIX
JIOMOB.

I'opoxckoil okpyr ropoJ MuxaiiaoBKa roToB MPOJOKUTh CTPOUTEIBCTBO KHIIBIX JOMOB
MaJOdTaKHOM 3acTpOMKHM. JlIss 3TOro HMMEIOTCA JBa 3€MENBbHBIX ydacTka. [meercs
3eMJICYCTPOUTENNbHASL JAOKYMEHTALMsI, TPaJOCTPOUTENbHBIE IUIAHBI M MPOEKT IJIaHHUPOBKHU.
YyacTku o0ecrieueHbl MHKEHEPHON HHPPACTPYKTYPOHA.

opodckoli okpyz 20pod
Muxatinoeka 2comoe
npodosmKkums
cmpoumeJsibCcmeo Kusbix
domoe Mas1oamakHol
3acmpoliku ons
nepeceneHust 2paxxdaH u3
MHO20K8apMUuUPHbLIX
JKusibix OoMoe,
NpU3HaHHbIX 8
ycmaHoeJs1IeHHOM nopsioke
aeapuliHbIMU.

HNunoBanuonnsie pemennss OAQO «CeOpsikoBLIEMEHT»
B JHeprocoepekeHnn

I'enepanbublil nupexktop OAO «CelOpsKoBLUEMEHT,
noueTHbIi mpogpeccop Bonrl'’ACY Poraues C.II.

AHHOTaNus

B npencraBneHHOM [OKlaZie aHAJIM3UPYIOTCS OCHOBHBIE HAlpaBJIEHUS CHUKEHUS
sHepro3aTpaT OAO «CeOpsSKOBLEMEHT» B COBPEMEHHBIX YCIOBHUSX PHIHOYHBIX OTHOUIEHUM U
OPUBOJAATCS ~ MEPOIPUATHUS [0  YMEHBIICHHWIO  CE0ECTOMMOCTH  JJIi  JIOCTHIKEHUS
KOHKYPEHTOCIIOCOOHOCTH ~ BBIITyckaeMoil mpoaykiuu. OreHeHa o6mast 3¢h¢GeKTUBHOCTh
BBITIOJTHEHHBIX 32 MOCTIETHHUE S5 JIET YHEPTrocOeperaronux MEpOIPHUsITHH.

KiawueBble ciaoBa: uHHOBanmoHHble  pemieHus, OAO  «CeOpsaKoBLEMEHTY,
sHeprocOepekeHne

B Hacrosmiee Bpemss B OAQO  «CeOpsKOBIEMEHT» (YHKIIMOHUPYET BOCEMb
TE€XHOJOTMYECKHUX JIMHUN, U3 HUX CeMb pabOTaroT MO MOKPOMY CIIOCOOY MPOU3BOJICTBA U OJHA
JUHHUS - MO0 CyXOMY. YJENbHBI pacxoja raza s MOKporo cmocoba coctamisier =~ 220kr
YCJIOBHOTO TOILJTMBA HA TOHHY KJIIMHKEPA, YACIbHBIA PacXoJ s CyXoro crocoba ~ 155kr.

[Ipu cymiecTByrOIIEM MOJTOKEHUH 3aTPAThl HA YHEPIrOHOCUTEU MTPOU3BOJICTBA LIEMEHTA
nocturaroT 40-47% B cebectoumocTu mpou3BoacTBa eMenTa. (Tabmuma Nel). ExxerogHo 1ieHa
SHEPrOHOCHUTENEH Bo3pacTaeT He MeHee yeM Ha 10-15%.
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TaGmuma Nel
N3MeHeHue nokazaresnei 3aTpaT Ha SHEPrOHOCUTENH.
(B mporeHTax OT ce0ECTOMMOCTH)

Fomer 2007 2008 2009 2010 2011
DHepro3arparsl (O’)KHTaEMBIiN)
Bceero, %, B T. 4. 36,1 33,4 39,4 47.6 493

ras 25,2 24.8 28,9 33,0 34,8
3/3HEPTHs 10,9 8,6 10,5 14,6 14,5

JlJis KOHKYPEHTOCTIOCOOHOCTH MPOIYKIIUU Ha 3aBOJIE Ka)IbIi IO/ pa3pabaThiBacTCs U
BHEJPSETCS 1eJIeBast IPOrpaMMa Mo CHIYKEHUIO OTPeOICHUS ra3a U JIEKTPOIHEPTUH.

OcHOBHBIE HATIPABJIEHUS PA0OT 10 IKOHOMHUM rasa.
1. CHmxeHue BIaXHOCTH LLJama.
Pabota o cHMKEHHIO BIaXKHOCTH IIJIaMa BEAETCS B IBYX HApPaBICHUSX:

<> BBOJ| B IYIaM TPaJWLIMOHHOW J00aBKU — JIMTHOCYJIb(OHATa TEXHUYECKOTO, YTO
JlaeT CHUKEHHE BIaKHOCTH 1u1aMa Ha 3%;
<> MOUCK A(PQPEKTUBHBIX PAKIDKUTENCH IUIaMa — Hay4YHO-HCCIIEAOBATEIILCKUE

paboTsl poBeaeHsl o gorosopy ¢ 3A0 «HTL (r. Mocksa).
2. Crabunu3zanus paboTHI euei.
B aTOM HampaBieHHH TPOBEICH Psifl padoT:

<> BHEJIpEHAa aBTOMATH3UPOBAHHAs CHCTEMa MPUTOTOBIICHHS CHIPHEBOTO ILIAMa B
MOTOKE, TI03BOJISAIONIAS BBIIEPKUBATH 3a/IaHHBIM XMMCOCTAB U BIAYKHOCTD [IIaMa;

<> ycTaHOBIIEHBI 2 PEeKTHBHBIE Ta30BbIe TOPEIKU GUPMBI «ASTH»;

X UCIIBITaHbl OTHeymopHble Matepuanbl ¢upm RHI (ABctpus), Hogands Bjuf
(IIBerus);

<> 3aMeHeHa CyIIHiKa-apoOuika Ha nedn Ne8 mpousBoactsa dupmbr «FL Smidthy
(Masn);

<> coBMecTHO ¢ (upmoit «FL Smidthy mpoBeseHbI TEXHOIOTUYECKHE UCIIBITAHMS Ha
neuyn Ne8 ¢ Bbaueld peKOMEHJAlMM TO TOBBIIIEHUIO J(P(HEKTUBHOCTH ITUKIOHHOTO
TEIIOOOMEHHHMKA;

<> U ApyTHe.
3. OnTumuzanus TemI000MeHHBIX YCTPOHCTB B Ie4ax 00KUra KIMHKepa.
[To mpoekty, paszpaboranHomy BI'TY wum. B.I'. IllyxoBa, BbINOIHEHBI pPabOTHI IO
MOJICpHU3AIUHN TETJI000MEHHBIX YCTPOUCTB meur Ne6 ¢ MCIOJIb30BAaHHEM JKapONPOUYHBIX
neneit pupmsl «ASAH». [IpumeHeHue kaponpoyYHbIX LEeneil MO3BOJWIO YIIMHUTH LETHYIO
3aBECY B CTOPOHY rOpsYEero KOHIA I1€4YH, a 3HAYUT, YIY4IIUTh IPOLECC TOATOTOBKH ChIPbS U
CHHM3HUTh TeMIlepaTypy OTXoAsmmx rasos. Ha medax Ne5 u Ne7 mpoBeneH komIuiekc paboT
Juist  obecriedeHust OalimacHUpOBaHUS MbUIM, YJIOBJIEHHOM 3JEKTpOQMIbTpAMHU, YTO
CHOCOOCTBYET cTaOMIM3aIMI0 pabOThI eYel U MOBBIIICHUIO TPOU3BOIUTEILHOCTH.

OcHoBHbBIC HANIPaBJIeHUsI Pa00T 110 IKOHOMHUH YJICKTPOIHEPIruu.

1. MoaepHuzanus aBTOMaTU3UPOBAHHON cHcTeMbl ydera ajiekTposHeprun AUMC KVYD,
CHOCOOCTBYET CHMKEHHUIO MITpadoB 3a mepedop EKTPOIHEPTUH.

2.  3amena TypOokommpeccopoB THma VRZ-430/250 mHa TypOOKOMIIpECCOphl  THIIA

«CamcyHI.

BHenpenue yacToTHBIX peoOpa3oBarTeseil s IaBHOTO IycKa IeKTPOABUTaTENeH.

VYBenuyeHue 4acoBOi MPOU3BOIUTEIBLHOCTH U KO3(PPHIIMEHTa NCIIOIb30BAHUS [IEeMEHTHBIX

MEJbHHII.

Hw

D¢ heKT Mo CHMKEHUIO YASTbHBIX PACXO0B ra3a v dJIEKTPOIHEPTUH puBeeH B Tabauire No2
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Taonuua Ne2

Fomer 2007 2008 2009 2010 2011
DHepro3arparsl (OKHTaEMBIiN)
I'a3, (kr y.T./T KJI) 217,0 216,4 210,7 210,1 208,0
D/>Heprus, (KBT 4/T) 101,9 98,9 100,5 97,7 98,0

B nenom 3a nepuon 2007-2010rr. s5KOHOMUS COCTaBUIIA:
1o ra3y — 71 muH. py0.;
10 AJIEKTPOIHEPTUU — 20,7 mutH. pyo.

[TpOMBIIITIEHHOCTh ~ CTPOUTENIBHBIX ~MaTepHANIOB  SBJISIETCS  BTOPOM 1O  oObemam
HOTpeOJIEHNUS CHIPbEBBIX PECYPCOB M SHEPIHHU 10CIIE YEPHOU METaTypIrUH.

Haubonee kpymHbIM TOTpeOUTENEM HHEPrOPECYPCOB U CHIpbS BHYTPU OTpPACIH
CTPOMTENBbHBIX MaTEPUAJIOB SABJISETCS MPOU3BOJCTBO LIEMEHTA.

Heo0xonnMo oTMETUTS, 4TO A0S SHEPro3aTpaT B c€0ECTOMMOCTH IIPOU3BO/ICTBA LIEMEHTA
3HAYUTENBHO MPEBBIIIAET AaHATOTUYHbIHN 1T0Ka3aTellb CTPaH ¢ Pa3BUTOW SKOHOMMKOM.

Jl1s IEeMEHTHOHN MPOMBIIIJIEHHOCTH CYILECTBYET TPU OCHOBHBIX HAIPABIICHUS CHUXKCHUS
SHEpPreTUYecKUx 3arpar.

1. Tlepexox Ha cyxoii cioco0® MPOM3BOJICTBA KIMHKEPA.
2. YacTuuHas 3aMeHa MPUPOIHOTrO ra3a ajJbTepHATUBHBIM TOIUITMBOM.
3. YMeHblIeHHE KIMHKEPHOU COCTABIISAIONICH B IIEMEHTE.

o 47% obueil cebecTOMMOCTH MPOU3BOJCTBA IIEMEHTA Ha HAILlEM 3aBOJAE COCTaBJIAIOT
3aTrparbl Ha 3HeproHocurenu. Hambonee 3HEProeMKHM IMPOLECCOM B IPOU3BOJCTBE LIEMEHTA
ABJIsIeTCs 00XKUT KIIMHKEpa - Ha Hero pacxoyercs 10 95% Bcero Tomiusa.

[Ipu Mokpom cnocobe NpOM3BOACTBA YIENbHBIA pPacxoj 3HEPropecypcoB Ha OOXKUT
KJIMHKepa B 1,4 pa3a Bbllle, 4eM IIPU CyXOM CIIoco0e.

Ha OAO «CeOpsikoBIIEMEHT» W3 BOCBMH Ie4el i 00XHra KIMHKEpa TOJBKO OJHA
COOTBETCTBYET TpPEOOBaHHUAM IO 3HEProdpPeKTUBHOCTH, T.K. pabOTaeT MO CyXOMy CIOCOOY
npousBojcTBa. [loaTomy Hambosee BaKHBIM JI 3aBOJla HaIpaBIIEHHEM HHEprocOepe’keHus
SBJISIETCS TIEPEBOJ] BPAILAIOIIMXCS MeUel ¢ MOKPOro crocoda MpOM3BOACTBA HA CyXoil. DTo
MEPOTIPUSTHE TTO3BOJIUT 3aBOIY CHU3UTh PACXO]l TPUPOIHOTO raza ¢ S30MiH. M° 110 350, M°.

B 2010r. 3akirodeH JOroBOp U OTKPHITO (PMHAHCHPOBAHUE CTPOUTENIHCTBA COBPEMEHHOM
IIeYr CyXOro crmocoda mpousBoacTa Gupmel «FL Smidthy (Tanus).

Heo6xonuMo OTMETHTB, YTO BCE MEYHM CETrO/iHs MepeBeeHbl Ha paboTy MO 3aMKHYTOMY
LUKy, T.€. BCS INbUIb, YJOBJEHHas 3JEKTPO(PUIbTpaMH, BO3BpAIIaeTCd B TEXHOJIOTMUYECKUMN
nporecc o0xura knuHkepa. [Ipu 3ToM 3KoHOMHS CHIpBS 3a TOA cocTaBisieT nopsaka 180 Thic.
TOHH M PacXx0/I SHEPTOPECypCoB CHUkaeTcs Ha 2%.

[leMeHTHast MPOMBIIUIEHHOCTh pacIojlaraeT BO3MOXKHOCTSAMH Haubosiee Oe3omacHon
YTUJIM3ALMUKA TPOMBIIUIEHHBIX OTXOJOB, KOTOpbIE TIO3BOJSIOT COKpallaTh MOTpebieHne
TE€XHOJOTMYECKOTO TOIUIMBA — 3TO HANpPaBIEHUE BCECTOPOHHE M3Yy4yaeTCsl M BHEAPSAETCS Ha
TPETPUSITHH.

Vxe Oonee 25 5er MUpoBass IIEMEHTHas MPOMBIIUIEHHOCTh IpPH OOXKUTe KIMHKEpa
UCIIONIB3YET  allbTEPHATHBHOE TOIUIMBO B BHUAE OBITOBBIX OTXOJOB, OTPabOTaHHBIX
aBTOMOOWJIBHBIX IIWH, HeTenuiaMoB, oTpadotanueix I'CM, u T.1.

YpoBeHb HCHOIB30BaHUSI OBITOBBIX OTXOJOB U OTPaOOTaHHBIX ABTOMOOWJIBHBIX IIIMH B
Ka4yecTBEe aJlbTepHATUBHOI'O TOILIMBA MpH oOxure kiuHkepa B ['epmanun noxoaut 1o 50%. a B
SAnonun — no 80%.

[lo Bompocy wuCHONB30BaHUSI albTEPHATUBHBIX BHUJOB TOIUIMBA U CHUKEHHS
JHEpro3arpaT MNpH OOXHre KIWHKepa mnpuBiedeHsl ¢upma «FL  Smidthy, 3A0 HUU
«I'unponement-Hayka», OOO «APK» (r. Canxt Ilerepbypr) u I'ockomdkomorus (T.
Bounrorpan). IlpopaGotan Bompoc opraHM3aldy NPEANpPHUSTUS MOATOTOBKU albTEepHATHBHOTO
torumBa Ha OAQO «CeOpsKOBIIEMEHT» W CHAENIaH aHajdu3 00pa3OBaHHS TOIUIMBOCOIEPIKAIINX
oTx0/10B B Bonrorpanckoii, Boponexckoii, Acrpaxanckoii 1 PocToBckoil o0macTsx.
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OnHOBpEMEHHO Ha 3aBOjie MPopadaTHIBAETCS BOMPOC M0 3aMEIIEHUIO IO KIMHKepa B
[IEMEHTE IPAHYJIMPOBAHHBIM JIOMEHHBIM IIJIAKOM.

3amenieHue KIMHKEPHOM COCTaBIIAIONICH B I[EMEHTE TOHKOMOJIOTBIM JIOMEHHBIM
[IJIAKOM MPONOPIUOHATIBHO COKPAILAET PacXo TEXHOJOTUUYECKOrO TOIUIMBA U, CIEI0BATEIbHO,
BBIOPOC 3arpsi3HSAIONIMX BEUIECTB B aTMOC(epy IPHU TOM ke 00beMe B IIPOU3BOJICTBE [IEMEHTA.

[Ipu coBMecTHOM HM3MENIbYEHUH JTOMEHHOIO IUIaKa U KJIMHKEpa B IIapOBOW MEIbHHUIIE
IUIaK, B CHJIy XyJIIeH HM3MEIbuaeMOCTH, MpeoOsasacT B IEMEHTEe B BUJAE KPYIMHO3EPHUCTOH
dpakuu. B BepTHKaIbHON PONMKOBON MENbHUIE KIMHKEP U LUIAK U3MENbYaoTCs 10 OAHON U
TOW ’k€ KpymHOcTH. Takum oO0pa3oMm, IIIAKOMOPTIIAHALIEMEHT C HeOONbIION monel muiaka
MoOkeT BecbMa A(G(EKTUBHO NPOM3BOAUTHCS HAa POJUKOBBIX MeNbHUIAX. boiee ToHKOE
U3MENbYCHHE IIUIAKOBOW (PpakUuM BechbMa CHIBHO CKa3blBaeTCS Ha PA3BUTUM HPOYHOCTH
[IJIAKOBOTO 1IEMEHTa, B TO BpeMs Kak 0ojiee TOHKOE H3MeJIbUeHHE KIMHKEpHOH (pakuuu B
CMECH JJaeT BecbMa HEOOJBIIOE MPEeuMyIecTBO. Takum oOpazom, Oosiee TOHKOE M3MeNbYeHUE
[UIaka sBISETCS IMyTeM g Oojiee MOJHOrO HCIOJB30BAaHUS €r0 THAPABIMYECKUX CBOWCTB,
0COOEHHO AJis eMeHTOB ¢ aonei nutaka 20-60%. [Ipu coBMECTHOM M3MENIbUEHUHN KIMHKEpa U
[UJIaka J0 BBICOKON TOHKOCTH IOMOJIa HET HEOOXOAMMOCTH B MEPEU3MENbUCHUU KIMHKEPHOM
bpakuuu, YTO OOECHeUYMBAET MPEUMYIIECTBO pa3JebHOMY H3MeEIbYeHUI0. MenbHuIla,
000py/I0BaHHAsl CABOCHHBIMH POJIMKAMH, UMEET MPEUMYILECTBO U MPHU OTIACIBHOM HU3MEIbUCHUU
JIOMEHHOT0 11IJIaKa J0 BBICOKOM TOHKOCTH I1OMOJIa, TaK KaK 00J1a1aeT CyIIMIbHBIMU CBOMCTBAMHU.

OTnuuuTenbHON 0COOGHHOCTHIO BAJIKOBBIX LEMEHTHBIX MENBHUI[ SBJISETCS TOT (DakT,
YTO TOHMHA IIOMOJa KJIMHKEpa U TIPaHyJMPOBAHHOIO IUIaKa 3HAYUTENBHO BBIIIE, YEM B
[IApOBBIX IIEMEHTHBIX MeTbHUIaX OapabanHoro tumna. [Ipu sTom pacxon snextporHepruu Ha 30-
40% HMXKe, yeM y HIapOBBIX MEJIbHULL.

BepTukanbHble MENbHHUIBI [OMOJIA IIEMEHTa OTJIMYAIOTCA CBOEH MPOCTOTOM H
KOMIIAKTHOCTHIO. [Iporiecchl u3MenbueHus, CyIIKU U cenapaluy NpOUCXOAAT HEMOCPEICTBEHHO
BHYTPH MEJIbHHUIIBI U, OJ1aroaps 5TOMY, KOJIMYECTBO BCIIOMOTaTeIbHOTO 000OPY/IOBAHMSI CBE/ICHO
710 MUHUMYMa.

3aMeIIanMH KIMHKEp MaTepraiaMy SBISIOTCS TPaHyIUPOBaHHbIN TOMEHHBIN IIIJIAK,
M3BECTHSK, JIETy4as 304, MYLIOJIaH ¥ CHUJIMKATHas MbUlb. MHOTHE U3 BBILIE MEPEUUCICHHBIX
KOMIIOHEHTOB Pa3MaJIbIBalOTCSl COBMECTHO C KJIIMHKEPOM B BEPTHKAJIbHBIX BAJIKOBBIX MEIbHUIIAX.

bnarogaps BO3MOXXHOCTM CYIIKM Marepuaja BHYTPH MEJbHUIBL, BIAXKHOCTb
[10/1aBa€MOTr0 MaTepuana MoXeT focturars 15-20%. KauecTBo npon3BoAMMOro B BEPTUKAIbHON
BaJIKOBOM MEJbHUIIE BSXKYLIErO0 MaTepuana CpaBHHUMO C KauyeCTBOM IIEMEHTa W3 ILapOBOM
MeNbHUIBL. [Ipy 3TOM, TOHKOCTH MOMOJa JJOMEHHOIO IIaka MokeT noxoautb 10 4000-6000
cM?/T. [TonydaeMslil pu pa3mMosie B BEPTUKAJIBLHOW BAJIKOBOM MEJBbHMIIE MPOIYKT MOKET ObITh
WCIIOJIBb30BAaH IIPH IPOU3BOJCTBE BCEX COPTOB IUIAKOBBIX ILIEMEHTOB B COOTBETCTBHHM C
TpeOOBaHUSIMU CTaHJAPTOB

Hcnonp30BaHne  BEPTUKAIBHBIX  MEJIBHHLl  OTJIMYAETC  HM3KUM  PacxoJoM
ANIEKTPOIHEPTUH. DKOHOMHUS SHEPIHM OCOOCHHO 3HA4YUTENbHA TpH OoJjiee TOHKOM IOMOJIe
KOHEYHOI'O IPOAYKTA.

Buenpenue sueprocOeperarommx texHonmoruii Ha OAQO «CeOpsSKOBIEMEHT» HOCST
KOMIUIEKCHBIH ~ Xapaktep. Crnenyer  HOJUYEPKHYTh, 4YTO  3(PQEKT OT  BHEIPEHUs
sHeprocOeperaronx TEXHOIOTUN UMEET, KaKk IPEeANpUsITHE — IPOU3BOIUTENb [IEMEHTA 3a CUeT
CHIDKEHHSI ce0E€CTOMMOCTH, TaK U MOTPEOUTENh 3a CUET CHIXKEHHUS OTIYCKHOH 1eHbl. CeroHs
3TH BOIIPOCHI JIJIs 3aBOJIa ONpeieNieHbl KaK MPUOPUTETHBIE.
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JKOHOMHKA U yIpaBjeHHe JHepProdpPeKTHBHOCTHIO

Cusoko30B B.C., npe3ugent OAO «CKAN»,
noueTHbIi mpogeccop Bonr'ACY

AHHOTaNuA

B macrosmeM gokjiame  pacCMOTPEHBI  Oapbepbl, CIACPKHUBAIOIINE  pa3BUTHE
SHEProcOepeIKCHMS u 3HeprodpPeKTUBHOCTH B cTpane,popMbl YIpaBJICHHS
HEProd(PPEeKTUBHOCTBIO M KAaK OHU HCIOJB3YIOTCA TPU PEIICHHH KOHKPETHBIX Mpodiem
sueprodddexruBHoctr Ha «KCKAN».

KiroueBble cjioBa: 5KOHOMUKA, YIpaBJeHue, sHeprodppexruBHocTh, «CKAW».

Poccus pacrnojnaraer MacIITaOHbIM HEJOUCIIOJIb3yEeMbIM MOTEHLIUATIOM
SHEprocOepex eHns, KOTOPBIH MO  CIOCOOHOCTH  pemarh  mpolieMy — oOecriedeHus
SKOHOMHMYECKOTO POCTa CTPAHbI COMOCTaBUM C MPHUPOCTOM IPOU3BOJICTBA BCEX MEPBUUYHBIX
HHEPTETUYECKUX PECYPCOB.

HexBaTka »9Heprum MOXKET CTaThb CYHIECTBEHHBIM (AKTOPOM  CHIEPKUBAHUS
HKOHOMHYECKOTO POCTa CTpaHbl. B CBSI3UM ¢ TeM, YTO Pa3BUTHE TOIUIMBHO-3HEPTETHUYECKOTO
KOMIUIEKCa y>K€ MHOTHE TOJIbl CTOUT Ha OJHOM MECTE U HE MOXET yJIOBJIETBOPUTH NOTPEOHOCTH
pocra BBII, yBenuuenue kotoporo B Ommkaiimue 20 JieT mpeamoiiaraercs B 3 pasa, cTal
BONpoc 00 »9HeprocOepekeHUn U SHEProd(PPEeKTUBHOCTH HCIOIb30BAHUS  TOIUIMBHO-
DHEPTeTUYECKUX PECypCcOB, TaK Kak 3aTpaThl Ha HSHeEprocOepekeHne B 4-5 pa3 HIDKE YeM
CTPOUTENLCTBO HOBBIX IEHEPUPYIOIIUX 00bEKTOB. B HacTosiee Bpems B Poccuu sHEproeMkocTh
B 6 pa3 Oombie yeM B SAmonuwn, B 3-4 pasza Oonbire yem B 3ananHoi EBpone, B 2-3 pa3za Oosbie
yem B CIIA. ITo ouenke, 1o 2015 roga Temnbl CHUKEHHUS SHEPTOEMKOCTH NHPU OTCYTCTBUU
CKOOPAMHUPOBAHHOW TOCYJAapCTBEHHOW TOJIUTHKU IO SHEProdM(PEKTUBHOCTH MOTYT PE3KO
3aMeUINThCA. OJTO MOXKET TMpUBECTH K eme Oosiee AMHAMUYHOMY pOCTY cCIpoca Ha
DHEPTrOpecypchl BHYTPH CTpaHbl. 3amacoB HepTn W Taza B Poccmu JOCTaTOYHO, OIHAKO
yBEIMYEHUE OOBEMOB JOOBIYM YTIIEBOJAOPOJOB MU PA3BUTHE TPAHCIOPTHOW WHEGPACTPYKTYpPHI
TpeOYIOT 3HAYUTENIBHBIX HHBECTUIIMUA. POCT crmpoca Ha ra3 W Ha DJIEKTPOIHEPTHIO OKa3ajcs
BBIIIIE MPEAYCMOTPEHHBIX «DHEpreTuueckoi crparerueii Poccun» 3nauenuit. CymiecTByeT ABa
MyTH PEIICHUS] BO3HUKIICH MPOOIeMBI:

HEPBBIN - KpalfHe KanuTaJIOeMKHH MyTh HapalluBaHUs J00bIYM HE(PTH M ra3za M CTPOUTEIHCTBA
HOBBIX 00BEKTOB DIIEKTPOTCHEPAITHIH;
BTOPOH - CYIIECTBEHHO MEHEE 3aTpaTHBIN, CBA3aHHBIN ¢ oOecreueHneM 3KOHOMHYECKOTO pocTa
B CTpaHE 3a CUeT MOBBIMICHUS 3()(PEKTUBHOCTH WCIIOIB30BAHHUS TOIUTMBHO-DHEPTETHUECKUX
pecypcoB. Creayer OTMETUTh, YTO Ha IMpakTHKe HEOOXOJUM CHMOHMO3 IMEpPBOIO U BTOPOTO
BapuanToB.CyMMapHoe sHepronoTpednenue Poccun cocrapnser nopsaka 990 mau. T.y.T. [lpu
JIOBEJICHUU BHEAPEHUs SHeprocoeperaroero 1 3HeprospHekTuBHOro 000py10BaHus 10 YPOBHS
B cTpaHax — wieHax EC, sHepromoTpeOiieHne CHU3WIOCH Obl 10 BeMMYUHBI 650 MIH. T.y.T.
Hpyrumu cnoBamu, okoio 35% sHepruu y Hac Tepsiercsi. bapbepbl, cliepKUBaloIIue pa3BUTHE
sHEprocOepexeHns U YHEProdPPEKTUBHOCTH B CTPAHE, MOKHO Pa3eiUTh Ha YETHIPEe OCHOBHBIE
TPYIIIbL:

- HEIOCTaTOK MOTHBAIUH;

- HEIOCTaTOK MH(pOpMalUH;

- HEIOCTATOK OIbITa ((MHAHCUPOBAHUS IMPOCKTOB;

- HEJOCTaTOK OpraHU3aIlluHi U KOOPAWHAIIHH.

[Ipexnae Obul eme mATHIM Oaphep — HEAOCTATOK TexHosorwil. Ho Ha ceromgHsi Takoro
OorpaHuYeHus:  Ooiplle  He  CyIIecTBYeT. PBIHOK  mpeanaraeT  IIMPOKUH  BbIOOp
sHEProdh(PEeKTUBHOTO 00OpPYHOBaHMS, MATEPHUANIOB, a TaK)Ke KOHCYIhTAIMOHHBIX YCIYT IO
BOIIpOcaM 3HeprocOepexeHus u s3ueprospdekruBHOCTH. HemocTaTok MOTUBALIMU OTIpeieNsIeTcs
OIO/DKETHBIMH ~ OTPAaHUYCHHUSIMH, W3BSITHEM IIOJIyYaeMOH OSKOHOMHH W  CpPaBHHUTEIHHO

16



HEBBICOKMMH  Tapudamu. BoO3MOXKHOCT, TEPENOXKUTh POCT 3aTpaT Ha MOTPEeOUTENs,
MEePEeKPeCcTHOE CyOCHIMPOBAaHUE, OTCYTCTBUE CPEICTB PEryJIMpOBaHUS MOTPEOICHUS - BCE ATO
CHI)KaeT MOTHBALMIO K DHEProcOEpexeHUt0 u IHEprodGpPexkTUBHOCTH. DKOHOMUYECKUE
MEXaHHU3MbI BHICTPOEHBI TaK, YTO MOJy4aTeslb SKOHOMHUH SHEPTUU HE ONpE/ENIeH U He 0OpMIICH
WHCTUTYIIMOHAIbHO. CerojHsi TPYIHO MOJIYYUTh SICHBIM OTBET HA BOMPOC: KOMY JJMYHO BHITOAHA
SKOHOMMSI SHeprun? ['maBHBIMU MpobIeMaMu SBISIOTCS €€ U3BATUE B OIOKETHOM M Tapu(PHOM
npoueccax. B TakuxX yclOBHSIX IOBBIIIEHHE LIEH Ha DJHEPrOHOCUTENM MOTHUBUPYET HE K
MOBBIIICHUIO 3()()EKTUBHOCTH MCIOJIB30BaHUsA, 2 K 000CHOBAHUIO JAalIbHEHIIIEro pocTa TapugoB.
[Tony4aercs, yeM MeHbIIIE TOTPEOIEHUE SHEPTOPECYPCOB MOTPEOUTENIEM, TEM BBIIIE TAPUQHI.

Henocratoxk wundopmanuu. HWubopmanmoHHOE H MOTHBAIMOHHOE OOEcleYeHHe
MOJITOTOBKH M PEATM3AINH PEIICHUH 10 YHEPTOCOSPEKECHHUIO U YHEProdI()(HEKTHBHOCTH PA3BUTO
cnabo. CtepeoTurnsl MoBeACHUs («aenai, Kak BCce»), TO €CTh IPAKTHUECKU HE Jieiail HU4ero JJis
HKOHOMHH SHEPTHH, TaK UIMPOKO PACIIPOCTPAHEHBI UMEHHO TIOTOMY, YTO OHHM M30aBISIOT KaK OT
novcka MH(OpMAIMK, TaK U OT NPUHATUS CAMOCTOSTENIbHBIX pernieHuil. Hemoctatok ombiTa
¢uHAHCHPOBaHMS TPOEKTOB B cdepe IHeprodPGEeKTUBHOCTH CO CTOPOHBI WHBECTHIIMOHHBIX
OankoB. TpeOoBaHMs K BBIJEICHUIO (UHAHCOBBIX CPEJCTB HA pEAlU3alMI0 IMPOEKTOB IO
MOBBIIIIEHUIO HEProd((HEKTUBHOCTH M CHIKEHUIO U3JIEPIKEK, KaK MMPABHIIO, CYIIECTBEHHO OoJiee
JKECTKHUE, YEM K MPOEKTaM, CBSI3aHHBIM C HOBBIM CTPOUTEIHCTBOM. bolbliie Bcero 3To Kacaercs
TeX MPEIIPUITHNA, KOTOPhIC HAXOJUTCS B TSHKEIIOM (PMHAHCOBOM ITOJIOKCHHUH M B CHJTY 3TOTO HE
pacmoiarailoT COOCTBEHHBIMU CpPEICTBAMH [UIsl pEIIeHUs MpoOJIeM JHEeprocOepexeHus u
sHeprodpdexTuBHOCTH. {1 HHUX HENpPeoJOIMM TeCT Ha (UHAHCOBYIO YCTOHYMBOCTH W,
CJIeIOBaTEeNIbHO, HEBO3MOXKHO TMOJY4YeHHE KPEIUTHBIX pecypcoB Ha pasButhe. HemocraTok
OpTraHM3aIy U KOOPJIWHAIIMK UMEET MECTO Ha BCEX YPOBHSX NPHUHATHS perreHuid. [IpoGiiema
MOBBILICHHUS SHEPreTU4ecKor 3(PQPEeKTUBHOCTH HE BOCHPUHHUMAETCS KaK CPEICTBO pELICHHS
HIMPOKOT0 KOMILIEKCa SKOHOMHUYECKHUX M SKOJOTMUYECKHUX MpobsieM. Peanusanus KiroueBOro
npuopurera «OHepreruueckod crparerum  Poccum  go 2020 roma» - yBeIMYeHUs
9HEProdPPeKTUBHOCTH SKOHOMHUKH He oOecrieuyeHa B IOJIHOM Mepe OpraHu3allMOHHBIMH M
¢dbuHaHCOBBIMU pecypcamu. HaOmromaercs OTCYTCTBHE CHHXPOHHU3AIMU Pa3UYHBIX 00JacTeit
3aKOHOJATENbCTBA: IPAJOCTPOUTEIHHOE MJIAHUPOBAHUE HE CBSI3aHO C PA3BUTHEM HSHEPrOCHUCTEM;
3aKOHOJIaTeNILCTBO O TOC3aKYyIKax He COJEPKUT TpeOoBaHUM MO 3HeprodhHEeKTUBHOCTH U T.JI.

JUia  nUKBUIAUMM  OTMEYEHHBIX  OappepoB, MpeXkIe  BCEro, HeoOXoauma
rocy/apcTBEHHAs MOJIePKKa HApaBJIeHHs SHeprocoepekeHus u 3HeprodhHEeKTHBHOCTH.

Pa3paboTka coBpeMeHHON HOpPMaTUBHONPABOBOM 0a3bl SBISETCSI OCHOBHBIM YCIOBUEM
pa3BUTHS HHEprocOepekeHuss M dHeprodpGeKTUBHOCTH B cTpaHe. BaKHBIM HalpaBlIeHHEM
peanu3anyy TMOJUTUKH SHEProcOepekeHUss W MOBBILIEHUS 3HEProd(p(EeKTUBHOCTH SIBISIETCA
roCcy/lapCcTBEHHas] TOJJEpKKAa M CO3JlaHUE OJIarONPUSTHOTO HWHBECTUIIMOHHOTO KJIMMATa.
HenocraTok puHAHCOBBIX PECYpCOB UM «JUTMHHBIX JIEHE» Ompenenser cinadoe GpuHaHCHpOBaHUE
JeSITeIbHOCTH MO 3HEProcOepeKeHUI0 M MOBBIMIEHUIO 3Heprod¢¢dexktuBHOCTH. B Bompocax
SHEpProcOepekeHns] M TMOBBILIEHUS SHEProd((EeKTUBHOCTH BaKHO OPraHU30BaTh UETKOE
B3auMoJieiicTBUe ¢ OM3HEC-COOOIECTBOM, a TakKe 3aJeicTBOBaTh 4elnoBedecKui Qakxrop,
oOecrieunB  MHGOPMALMOHHYIO M 00pa30BaTEIbHYI0 MOJACPKKY MEPONPUITHH  TI0
HHEProcOEpeXEHNI0 M  TOBBIIICHUIO 3HEProd((EeKTUBHOCTH HCIOJIB30BAaHHUS  TOIUIMBHO-
HPHEPreTUUECKUX  PEeCcypcoB HAa  MEXAYHapoAHOM, ¢eaepalbHOM, pErHoHaJbHOM U
MYHHIIUTIATbHOM YPOBHSIX.

CymectByeT MHOXECTBO (opM ympaBiaeHUs 3HEProdpHeKTUBHOCTHIO Ha CaMbIX
pPa3HBIX YPOBHAX: OT MOAPA3JEICHUN KOPIOpaluil 0 rocyIapcTBa, B LIEJIOM MPU3BAHHOTO B
COBPEMEHHBIX YCIOBUAX OCYIIECTBIATh CHEIHATbHYI0 SKOHOMHMYECKYI0 MHOIUTHKY. Kak u
MPAKTUYECKH BCSIKasi MHAsI MOJMTHKA, OHA HEOJMHAKOBA B PA3HBIX CTPaHaX, XOTS M MOJYUHEHA
OJIHOM M TOM e IeJIU: SKOHOMHH 3HEPTOpeCypcoB U YMEHbILIEHUHU SHepro3arpaT. Mecto u poib
9Heprod(HPeKTUBHON TMOIUTUKA B CTPYKTYpE TOCYIapCTBEHHOTO PETYIUPOBAHUS SKOHOMHKHU
OTIPENIETISIIOTCSI 0COOCHHOCTSIMH TIpoliecca SHEPTrodh(PEeKTUBHOCTH KaKk 00BEKTa yIpaBiIeHU. IDTO
00CTOSITENNECTBO BIOJHE YOEOUTENHHO TMPOSIBISIETCS B YCIOBHUSAX PETYIUPYEMON PBIHOYHOMN
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9KOHOMUKH. OCHOBHas Macca IIPOEKTOB pEaIU3yeTcs KOMIAHMSIMHM pPa3HOIO YPOBHSA H
MacmTaba, ¥ Takue MPOLECChl BBICTYNAIOT, MOHATHO, HE KaK CaMOCTOATENIbHAs LieNb, a Kak
CPEICTBO JIYYILIErO pEUIeHHs] IPOU3BOJACTBEHHBIX M KOMMEPYECKHMX 3aJad KOMIIAHUH,
JIOOMBAIOIIEHCS BBICOKOW MPUOBUIBHOCTH. B 3THx o00cTosATenscTBax sHEProdrhPpeKTHBHOCTH
HalleJIeHa Ha MPaKTHYeCKH KoMMepueckuili pesynerar. [lpucrymas k pa3paboTke u
OCYILECTBJICHUIO 3HEPro3(P(eKTUBHBIX HUACH, KOMIIAHWH, pa3yMeercsi, JOJDKHBI HadaTb C
aBaHCHPOBaHUS JEHEXHOro kamurtana. CyimiecTByromas crenu@uka Takoro poja BIOXKEHUH
COCTOUT B TOM, YTO OHA CBSA3aHA C PE3KO MOBBIIIEHHON yrpo3oil ux norepu . MHpIMu ciioBamy,
OoTJaya OT BJIOXKEHHs KaluTala B HIHEProdpPeKTHUBHOCTb HMMEET KpaiiHe Majo oOIIero c
rapaHTHUPOBAHHBIMU BBIIUIATAMU CCYAHOTO IPOLIEHTA Ha KamuTald B OaHKe WM AUBHJIEHNA Ha
akuuyd. M moToMy, 4To Takas OoTJadya MOXKET IPU yJA4HOM pealu3alliyd IPOEKTa OKa3aTbCs
CKa304HO OOJIBLION, M MOTOMY, YTO MOXET IpH Heyxade OTCYTCTBOBaTh BOBCe, Oosee Toro,
NOTHOHET U BIOKEHHBINA KalUTal.

I'ocynapcTBeHHas 3Hepro3((HeKTUBHBS MOJUTUKA B IPOMBIIUICHHO Pa3BUTHIX CTpaHaX
HalpaBJieHa Ha CO3JaHHE OJIarONpHUSATHOTO SKOHOMHUYECKOTO KJIMMAara Jjsi OCYILECTBICHHS
IPOLIECCOB 3KOHOMUHU SHEPrOPECypcoB U SBJISETCS, OUYEBHJHO, CBA3YIOLIMM 3BEHOM MEXIY
chepoil Hayku M 3aJayaMy OPOU3BOJACTBA. ['JaBHBIMM MpoOieMaMu B HACTOSIIEE BpeMs
SBJISIIOTCS: MOBBIIEHUE 3(()EKTUBHOCTU HCIOJIb30BAHUS HAYYHBIX pa3pabOTOK U BHEAPEHUE
pe3yJIbTaTOB UCCIEA0BAHUN B IPOU3BOJICTBO.

beicTpoe cokpalieHHe MPOU3BOACTBEHHOIO MOTEHLUANA IPUBEIO K KOPEHHBIM
U3MEHEHHUSM B CTPYKTYpE NMPOU3BOACTBEHHBIX MOIIHOCTEH. DHEproddpdexkTnBHas aKTUBHOCTh
CHIDKAeTCs 0/ BO3JEHCTBUEM HU3KOI'O IUIATEKECIOCOOHOI0 CIpoca Ha HAyYHO-TEXHUYECKYIO
IPOJYKIIMIO, KaK CO CTOPOHBI FOCY/AapCTBA, TaK U HErOCYJapCTBEHHOI'O CEKTOpa SKOHOMHKHU. B
9THX YCIOBUSAX MPENNpUATHS B IMEPBYIO OuYepeb COKPAIAIOT MPOU3BOJCTBO HAYKOEMKOMH
MPOIYKIIMH, 3aMEHsIs e¢ Ha 0oJiee MPOCTYIO M JemeBYI0. J[eUIuT CpeaCcTB SBISETCS TIIaBHBIM,
HO HE €IMHCTBEHHBIM (haKTOPOM CIlaJja UHHOBALIMOHHOW akTUBHOCTH. CyIIEeCTBYIOT IMpOOIeMbl
IIPABOBOI'O M OPraHU3allMOHHOIO TMOpsiIka B OXpaHe M Iepefadye MHTEUIEKTYaJIbHON
COOCTBEHHOCTH, CEPTU(UKALUN MPOAYKIIUH.

Jns peanuzanuu 3HeprocOeperaromeid MoJIuTUKH U JOCTHXKEHUS IMPOTHO3ZUPYEMBIX
pe3yabTaTOB HEOOXOJMMbI COOTBETCTBYIOIINE MEXAaHH3Mbl, KOTOPblE MO3BOJIMIN Obl CO3/1aTh
HKOHOMUYECKYIO 3aUHTEPECOBAHHOCTh B MOBBIIIEHUH 3()(PEKTUBHOCTH IHEPTOMCIIOIB30BaHUS.

OpHMM M3 3THX MEXAHU3MOB PAaHEE CUUTAIOCh, IPUBEIEHUE CBOUX BHYTPEHHMX LIEH HA
HHEPropecypcbl K MHUPOBOMY YpPOBHIO B KpaTHaWIIUN MPOMEXKYTOK BPEMEHH. OTO SIKOObI
3aCTaBUT NIPOMBILUICHHBII KOMILJIEKC BHEAPATH HOBBIE TEXHOJOTMM U TO3BOJUT IOBBICHTH
9HEeprod(PEeKTUBHOCTh HCIIONB30BAHMSI SHEPTrUM U YMEHBIIUT €€ MOTpeO]IeHHe Ha eIUHULLY
npoaykiuu. Llensl pacTyT, HO 3HeprodddekTuBHOCT, HEe yMeHblIaeTcs. M 3To BeneT K Tomy,
YyTO Tapud HE MOTHUBHPYET IIOBEJCHHE TMOTPEeOUTENss, a HaoOOpPOT OTpaxkaeT YpPOBEHb
HEProd(PPEeKTUBHOCTU CHCTEMBI, YeM HMkKe 3((HEKTUBHOCTh CUCTEMBI, TEM BBIIIE 3aTPaThl U
COOTBETCTBEHHO Tapud.

denepanbHbIi 3aK0H «00 HEProcOEpe KeHUH U O TOBBIIEHUH YHEProdPPeKTUBHOCTH
U 0 BHECEHHM M3MEHEHMI B OTAeNbHbIE akThl Poccniickoit @enepannmn» Ne261-D3, npuHATHIN
23.11.2009r., 0003HAYMI TOJBKO BOMPOC HHEProcOCPEKEHUs IHEPreTHUECKUX PECypcoB, a
UMEHHO:

- -00s3arenbHas yCTAaHOBKA CYETYMKOB SHEPrOpecypcoB, 0OCIel0BaHUE 3[aHHM, TEeTJIOBBIX
CeTeH, SJIEKTPOCETEN Ha BBISIBICHUE TIOTEPD;
- -3alpeT Ha BBIMYCK HE dHEProd(HeKTUBHOrO 000pYA0BaAHUS;
- -3aIpeT Ha MPOU3BOACTBO HE 3()PEKTUBHBIX JIaMIT HAKaIHBaHMUS;
- -TpeGoBaHUE 00s3aTETHLHOI0 SHEPTETUUECKOT0 00CIIE0BAHUS PEANIPUATHI;
- | JpyTUe BOMPOCHI TI0 SHEProcOepeKEHNI0, OTHOCSIINECS B OCHOBHOM K MYHHUITUTIATEHBIM
OPEANPUATHIM U MPEANPUATUSAM KUIUITHO-KOMMYHAJIBHOTO XO035HCTBA.
B 3akoHe HET HM OJHOTO KOHKPETHOTO IMPEIUIOKEHUS TI0 BHEAPEHHUIO B IMPOU3BOICTBO
sHeprodPeKTUBHOrO  OOOPYIOBAHHS WJIM TMPOTPpaMM HA  MOJICPHU3ANHUIO  MOPAIBHO
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yCTapeBIIero 00OpYyJOBaHUS »Hepreruueckoro komiekca. I[Ipemnoxenune c¢ 01.01.2011r.
3anmpeTuTth 000opoT Ha Tepputopun Poccuiickoit @Denepanuu He AOPEKTUBHBIX JIaMIT
HaKaJMBaHUS, CINTAIO MIPEKICBPEMEHHBIM, TaK KaK HEe ObUT pa3pabOTaH MEXaHWU3M yTHIIH3AIUU
PTYThCOJIEPKALINX JIaMII, HE U3y4YEeH BOIMPOC BO3JIEHCTBUS SHEProcOeperarumx JaMi Ha 3peHne
YeJI0OBEKA, HE COINIACOBAH BOMNPOC UCIOIb30BAaHM JAHHBIX JIaMIl B CTAHOYHOM IIPOU3BOJICTBE, HE
IIPOM3BE/IeHa OIICHKA IIEHBI M KauecTBa JaHHOU mpoAyKiuuu. Cpok cirykObl 3Heprocoeperarmmumux
JaMIl HE COOTBETCTBYET 3asBlieHHOMY. Eciu Obl 3HeproapQexTHBHBIC JaMIlbl SKOHOMUIA
JIEHEKHbBIE CPECTBa, MOTPEeOUTENb caM Obl OTKa3ajcs OT HE PKOHOMHBIX JaMIl HaKaJIWBAaHUA U
nepenésn Ha MOKYIIKY 3HeprocOeperammux Jami, 6e3 TpeOoBaHUi 3aKkoHA. 3ampeT Ha BBITYCK
He 5HeprodpdekTUBHOrO 000pyAOBaHUS MOKET MPHUBECTH K 3alOJIOHEHUIO CTpaHbl He
KAYeCTBCHHBIMH HMMIIOPTHBIMU ~ W3JICIHSIMH  C COMHHTEIBHOW 3HEProdd(HEeKTHBHOCTHIO.
OO6s3aTenbHOE dHEpreTHUecKoe 00cieI0BaHusl MPEANpPUATUN MpHUBEAEeT K HE 00OCHOBAHHOMY
00OTaleHUI0 SHEProayAUTOPCKUX OpraHu3aluid U JIONOJIHUTEIBHBIMU  3aTpaTtaMu s
npennpusaTuii. B 3akoHe HET KOHKPETHBIX MPEUIOKEHHM MO yIy4YIIEHHIO padOThl TOIUIMBHO-
HSHEPTreTUYECKOr0 KOMIUIEKCA, @ UMEHHO TaM MOXHO COKOHOMITH 10 30 % Bcex sHEpropecypcon
BHepsst 3HeprodhdHekTuBHOE 000PYAOBaHMS, COKpAlllas MOTEPH Kak MPU BHIPAOOTKU SHEPTUU
TaK U MPU €€ TPAHCTIOPTUPOBKHU.

3aKOH HE OTPa3uil U BOMPOC O CTUMYJISIIIUU CO CTOPOHBI ['ocynapcTBa HHHOBAIIMOHHBIX
U SHeprocOeperanmx TEXHOIOTHI, KaK 3TO IMOCTAaBJICHO, HapuMep, B benopyccun.

[IpenmpusTuss MOTPEOUTENN OCTANUCh OAHM HAEAMHE CO CBOMMHU HpobOIeMamHu.
Xouenib BBDKHTH, BKIAJBIBAl COOCTBCHHBIC CPEJICTBAa B pa3pabOTKy MPOEKTOB W BHEIPCHUS
HOBBIX SHEProcOeperaromx TEXHOJIOTUIA, HE X04ellb - Oy/elb MOCTENeHHO Pa3opsIThCs, TUIaTs
0acHOCIJIOBHBIE LIEHBI 3@ SHEPTOPECYPCHI.

OAO «CeOpsikoBCcKkHiI KOMOMHAT acOECTOLIEMEHTHBIX U3JEIUN» YXKe HE MEPBBIM TroJl
3aHMMAeTCs BOIIpOCaMH JHeprocOepexenus u sHeprodpdextuBHocTH. Ha 3T0 moacrérusaer
HEYKJIOHHBI POCT CTOMMOCTH SHEPropecypcoB. 3a nocieanue niath et onu 11 OAO «CKAN»
BBIpOCTH B 2,5 paza: ra3 B 2,72 pasa, snekTpodHeprus B 2,54 pasa, Boja B 2,4 pasa, TEIo B
2,68paza.

T'on |»1/oH.,,| % |ras, % | Ternio % |Boma % |Bomda %
LIEHBI IIEHBI 3a eHa MUThEBA, TEXHUYECKAs,
B pyO. 1000M° 1I'kan IeHa M IICHa v
2005 |1,23 1570,01 242,73 16,94 1,97
2006 1,33 |8 1748,61 |11 |284,41 |17 19,58 15 2,95 15
2007 |1,427 |7 2021,03 |16 354,00 |24 21,23 9 3,42 9
2008 |1,72 (20 |2073,91 |3 365,36 |3 21,83 3 3,8 11
2009 |1,8 19 12923,0 |12 |413,26 |13 |24,75 13 413 9
2010 2,6 21 |3747,0 |28 |555,34 (34 |25,63 4 4,72 14
2011 [3,12 |20 [4261,89 |14 |649,755 |17 |23,55 -8 472 -
yBenu | 2,54 2,72 2,68 1,51 472
yeHHe
B
pas3bl

OmHMM W3 TEepBBIX JHEProcOeperarmmx MPOeKTOB ObUIO  YCTaHOBIICHHE Ha
JIUCTOPOPMOBOYHBIX MaIlIMHAX YacCTOTHBIX IpeoOpa3oBaTeneid.ITo MO3BOJIMIO HE TOJIBKO
peryiupoBaTh CKOpOCTh JBHXKEHHs (hopMaTHOro OapabaHa, HO M SKOHOMHUTH DJIEKTPOIHEPTHUIO
okosio 10% ¢ aBuraTens, 4To cocTaBisieT npuMepHo okoso 350000kB1/yac B rof.
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3amMeHa peNelHBIX CXEM YINPABICHUEM JIMHUW Ha MPOMBIIUICHHBIE KOHTPOJUIEPHI
MO3BOJIMJIO  YMEHBIIUTh KOJMYECTBO MPOCTOEB OT cOOeB B paboTe pelelHbIX CXeM U
CIKOHOMUTH 0koJI0 90000kBT1/9ac amekTposHepruu B o,

[Ipumenenue 3HeprodPPeKTUBHBIX CBETOIUOMHBIX JaMIl JUIsi MUHIUKALUUW  HAJIAYUS
HAIpPsDKEHUST HAa TPOJUIAX KPAaHOBOIO XO3SMCTBA B 3aBOJAAX M L€XaxX IO3BOJIMIIO COIKOHOMUTH
okosio 120000 kB1/49ac snekTposHepruu B TO/I.

[ToBbIIeHNe 1IeH Ha OYUCTKY (DEeKaJbHBIX BOJ MOJITOJIKHYJIO HPUHATH MPEITIOKEHUE O
BHEJJPEHUU WHHOBAIIMOHHOTO 3HEProd((EeKTUBHOIO MPOEKTa MO CTPOUTEIHCTBY COOCTBEHHBIX
OUYHUCTHBIX COOpYKeHHH. VIHHOBalMOHHAs, MaJlo 3aTpaTHAas TEXHOJOTHS OYMCTKU (heKaIbHBIX
BOJI, MpeyioKkeHHas pupmoit «I enamy, mo3BoJiuia Mpu yCTAaHOBJIICHHONW MOITHOCTH Beero 30kBT
nepepadaTbIBaTh J10 600m° B CYTKH (PeKalbHBIX BOJ B YHCTEHIIYIO BOAY, MPHUTOTHYIO IS
IIPOU3BOJICTBA ACOECTOLIEMEHTHOM MPOIYKIIUH.

Jlo BBeIeHHS B PAabOTY OYHCTHBIX COOPYKEHHH KOMOMHAT moTpemsin 1o 550000m°
BOJIbI B To7. B Hacrosmee Bpems 3a 2010r. motpebiieHre BObI COCTABUIIO 201244m°. 3a 6 ner
paboThl OYMUCTHBIX coopyxkeHud komOuHaT Ha 2000000M3 moTpeOui MEHbIIE BOJIBI M HaA
1000000m° YMEHbIINI cOpoc (pekanbHBIX BOJ B ropojckue cetu. CpoKk OKymaeMoCTH JaHHOTO
IIPOEKTa COCTABUJI BCETO MOJATOpaA roja.

B cBsa3u ¢ mepexomom sHeprocHabxkaromux opranuzanuid ¢ 1.01.11r. Ha oTmyck
AJIEKTPOIHEPTUH IO PHIHOYHOM 1IE€HE U MOBBIIIEHUS 3TOH 11eHbI ¢ siHBapsa 2010r. B cOOTHOLIEHUHT
¢ ssuBapéM 2011r. Ha 20% u npeanosaraeMpIM JajJbHEUIINM POCTOM LIEHBI, CTAJl BOIIPOC O CBOEH
TeHepaluu AJIEKTPOdHEepruu. M3ydeHne BOmpoca O CTPOUTENHCTBE COOCTBEHHOW TeHEpaluu
Bo3HUK emé B 2003r. bouin paccMOTpeHbl MpeyioKeHUST HEKOTOPBIX (UPM MO CTPOUTEIHCTBY
ra3oMNopIIHEBBIX 3JEKTPOCTAHIINI, HO 3aTpaThl HA CTPOUTENBCTBO U CPOK OKYIIAEMOCTH JAHHOIO
o0opymoBaHus B TO BpeMs coctaBui 6osee 5 neT. [IoaToMy aHHbIi MPOEKT He ObLT pealin30BaH.
C pocToM LieHBI Ha AJIEKTPOIHEPTHI0 PYKOBOJCTBO KOMOWHATa BHOBBH BEPHYJIOCH K BOIPOCY
CcOOCTBEHHOM TreHepanuu. [JIaBHBIM JHEPreTUKOM  ObUIO BBIIBUHYTO MPEIJIOKEHHE I10
PEKOHCTPYKIMU cOOCTBEHHOU KOTesIbHOM B MUHU TOL. CyTh 1aHHOM PEKOHCTPYKIMU COCTOUT B
TOM, YTO NapoBbIE KOTIBI, ycTaHOBIeHHble Ha KoTenbHOM OAO «CKAW» pabotaror Ha
nasnenne 13kc/eM?, a WCIIOJIB3YETCSl B TPOM3BOJICTBE JABJICHHUE 2k[c/em®. JUist IOHMKEHUS
JAHHOTO JaBIIEHUSI Ha KOTEJIbHOW YCTaHOBIEHBI peAyKIMOHHBIE ycTaHOBKH (PY), koTOophbie
MOHMKAIOT 3TO JaBjieHue. B HacTosdiee BpeMs NOSIBUINCH TypOUHBI, KOTOPbIE MOTYT paboTaTh
Ha TaKOM MPOTHUBOAaBIeHUU. Eciau ganHyio TypOuHY ycTaHOBUTH BMecTO PY wnu mapannenbHO
el, a K Hell MOJKIIIOUUTh JIEKTPOTreHepaTop, TO JaHHas TypOuHa OyAeT MOHWXKaTh JaBJICHUE JI0
3aJJaHHOTO peXHMMa M B TO K€ BpeMsS BbIJaBaTh JJIEKTPOIHEPIHIO B CETh Ha COOCTBEHHBIE
HyX1bl. CrienuanucraMu KoMOrnHaTa ObUIO M3y4eHO MHOTO IMPEAioKeHUN. Bl paccMoTpeHsl
Uisi paboThl B TakKOM peXuMe M TapoBUHTOBble MamuHbl [IBM u TypOuHBI pa3HbIX
MPOU3BOJUTENCH: Kaly)KCKue, MHHCKHe, kuTaiickue, Cankrt-IletepOyprckue. HaubGornee
OpocTble B OOCTYy)KMBAaHMM M B paboTe TMOCUUTAIM TypOuHBL, mpousBeneHHsie OO0
«IIpomnpuBoa» r. Munck. [lannsie TypOunsl npu pacxosae 10T mapa B yac MOryT BeIpaOaThIBaTh
315 xBt/49ac anexTposHEepruu ¢ 33aHHBIMU MTapaMeTpaMu Mapa Ha Hallle IMPOU3BOJCTBO. A 3TO
nipu padote 8000 gacos B roay coctaBut 2520000 kBt/gac ogHOI TypOUHOMA.

Hns emé Oosee >PPEeKTUBHOrO PaCXOIOBAaHHUS SHEPrOpecypcoB, a MMEHHO rasa, W
YBEJIMYEHUS BRIPAOOTKU 3JEKTPOIHEPTHH B 3UMHEE BpeMsI ObLIIO MPUHSATO PEIICHNE 3aMEHUTh Ha
KOTeNbHON 3Heproémkue manodddexruBupie kotiasl [ITBM-30M, koTopsie B 3uMHee Bpems
pabotaroT Bcero Ha 30% CBOEHM MOITHOCTH M MEPEPACXOAYIOT B CBSI3U C ITUM OKOJIO 194400Mm°
rasa B rog Ha cymmy 697762 py6. mo nesne Ha ra3 2010r. - Ha mapoBble BOJONOAOIPEBATEIH.
VYcraHoBKa BMECTO BOJOIPEHHBIX KOTJIOB IApOBBIX BOJAONOJOTpeBaTeNiell MO3BOIMUT Ooliee
3 PEKTUBHO HCIOIB30BaTh Map Mocje TYpOWHBI, YBEIMYUTh KOJUYECTBO BbIpabaThIBAEMOM
AIIEKTPOIHEPTUH, YCTAHOBUB JIOTIOJHUTENBHO TYpOUHY JJIsl pabOThI B 3MUMHEE BpEMS.

B HacTosd1Ee BpeMs yKe 3aKaHYMBAETCs IPOEKTUPOBAHME PEKOHCTPYKIMS KOTEIbHON
OAO «CKAHN» B mMuam TOII. YcranoneHHas MoOmHOCTH €€ coctaBuT 945 kBt/gac, 370
no3BOJMT 0Oe3 ymepOa BeIpaOOTKM MMapa Ha MPOU3BOJACTBO M OTOIUICHUS, JOIMOJHUTEIHHO
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BbIpabaThiBaTh 0K0JI0 7560000 kBT/49ac B roa. A 3To, ecinu B3sTh 1IeHbI siHBaps 2010 . 2,82py0.,
coctaBut 17766000 pyOGeit.

Ot0o oueHb 3((PEKTUBHBI  WHHOBAIMOHHBIA  TPOEKT IO  HCIOJIH30BAHUIO
sHepropecypcoB ¢ Oounbiieil otgadeid. CebGecTOMMOCTb BbIpaOaThIBAEMON AIIEKTPOIHEPTUU
coctaBurt 0,55 py6. Cpok ero oKyrmaeMoCTH IPHU BCEX PACcX0/IaX COCTABUT HE Oojee 2-X JeT.

Ha koMOunate emé ecTh psia MHpPEUIOKEHHH, IJIE MOXHO pealiu30BaTh MPOEKT IO
3 PEKTUBHOMY HCIOJIB30BAHUIO JHEPropecypcoB. DTO W TaKOW BOMPOC, KaK YTHIM3ALUSA
«TPSI3HOTOY» Tapa C MPOAYBKH KOTJIOB, YTHJIM3AIUsl HU3KOTEMIIEPATypHOTO Mapa ¢ KOHBEWEpOB
BO3AYIIHOTO TBEPJACHHS;, HCIOJIb30BAHWE B KAuyeCTBE IPHUTOYHOW BEHTHISIUH Ta30BOT0O
reHepaTopa TeIUla; UCMHOJIb30BAaHUE Ta3a Ui CYIIKHU KpalleHOro acOecTOIEMEHTHOro Hudepa;
yCTaHOBKAa B 3aBOJIaX C OOJIBIION WHAYKTHBHOM Harpy3koil KOHJIEHCATOPHBIX Oarapei mis
KOMIICHCAIIUM  PEaKTUBHOM HHEPrudM W  YMEHBUICHHS TMOTeph B  JJEKTPOCETSIX U
Tpancpopmaropax. Ho Bce 3TH mpenokeHus MpPEeAroaraloT BIOKEHUS HEMAJbIX JEHEKHBIX
CPEICTB, @ CPOKH OKYIaeMOCTH 3THX IPOEKTOB OoJiee 5-TH JIeT.

[ToaTomy xoTenoch Obl, YTOOBI TaKME MPOEKTHI MOAJepKUBanuch ['ocynapcTBoM U Ha
CTaJUU NPOEKTUPOBAHUA, U HA CTAJUU pErHCTpaluu B opranax PocTexHan3opa, U Ha CTaauu
npuodpereHust 00opynoBaHus B BU€ OECIPOLEHTHBIX CCY, U Ha CTaJAUM CTPOUTEILCTBA B BUJIE
HAJIOTOBBIX MOCJIa0JICHUH.

[Toka ['ocynapcTBO He MPEIIOKUT KOHKPETHYIO IIOMOILb B PeaIU3alUU JOJITOCPOUHBIX
MPOEKTOB MO SHEProdPPeKTUBHOMY HCIOJIb30BAHUIO PECYpCOB CTpPaHbl, MOTPEOUTETH
HHEPropecypcoB HE CMOTYT pealu30BaTb B IOJHOH Mepe JO0pOroCTOSIIUE JOJITOCPOUYHbIE
MPOEKTHI MO PHEProdP(HEeKTUBHOMY M SKOHOMHOMY HCIOJIb30BAHUIO PECYPCOB CTPAHBI 332 CUET
COOCTBEHHBIX CPE/ICTB.

KoMmniekcHas TPAaHCIIOPTHasA CTPpaTerusi ropoackoro oxpyra

Axuypun ['.T.
Anmvunuctpanus Bonrorpaackoit o6inactu

AHHOTAHUSA

B pabore paccmarpuBaercss noApoOHas KOMIUIEKCHas TPAHCIOPTHAsl CTpaTerus
TOPOJCKOIO OKpYra, BKJIIOYAlOIas TEOpPETHYECKHEe U NPAaKTUYECKHE OCHOBBI OpraHU3aluu
pacpeacsiCHusd TPaHCIOPTHBIX IMOTOKOB B TOPOACKHX IIOCCICHUAX W HIPCIararoTcsa
NPaKTUYEeCKHE pelIeHUs MpoOJieM TpPaHCHOPTHOM cdepbl KPYMHBIX  MYHHIMIIAIbHBIX
00pa3oBaHuil B yCIOBUAX KECTKOTO OIOKETHOTO neduiuTa.

KuroueBbie cj10Ba: KOMIUIEKCHAs! TPAHCIIOPTHAsI CTPATETHsl, TOPOJCKOM OKPYT, TEOPUS
UIIPAKTHUKA PACIIPEEIICHHUS TPAHCIIOPTHBIX TOTOKOB.

BBenenne

C ™omenTta mosiBaeHusi mnepBoro aBtomobuns c¢ JIBC o Hamero BpeMeHH B
HCTOPUYECKOH PETPOCHEKTUBE IIPOLUIO COBCEM HEMHOIO BpPEMEHH. 3a 3TOT KOPOTKUHI
MPOMEKYTOK KOJIMYECTBO aBTOMOOWIel mepemarayio 700 MWUIMOHOB INT., WX OIS B
3arpsI3HEHUU OKPYJKAIOLIEN Cpesbl M0 pPa3HbIM OLIEHKaM COCTaBIIseT B cpeHeM oT 60-70%, a B
KpymHBIX Topoaax cBbitie 90%. ComyTCTBYIOMNUNA POCTY YUCIIa aBTOMOOUIIEH POCT MOTpeOIeHuUs
HEBO300HOBISIEMOT0 pecypca - Hedtu 3a mocnennue 35 net Boipoc ¢ 20 1o 30 muipa. 6appeneii B
TOJl ¥ TIO Pa3JIMYHBIM OIICHKaM, [P HBIHEITHEM YpOBHE MOTPEOJICHNs, €€ XBaTUT Ha CPOK OT 40
1o 110 net. K BeimenepeuncieHHbIM MpoOieMaM HE00X0AUMO 100aBUTh BO3POCHIMN YPOBEHb
nryma B ropojiax, a Takyke TPaHCIIOPTHBIE 3aTOPBI.

Cepbe3HOCTh NMPOOIJIEMBI TOTUEPKUBACTCS U IPUHATHEM pacriopsbkeHus [IpaBurenbcTBa
P® ot 22 nos16ps 2008 roga Nel734-p, yrBepausiiem TpaHcnopTHYIO cTpareruto Poccuiickoit
Oeneparun 10 2030 ronma. JlaHHas crparerus ycTaHaBIMBAaeT OPHEHTUPHI Pa3BUTHUS
TPAHCIIOPTHOM OTPaCiIM, OTMEYAeT MPOOJIEMHBIE BOIPOCH Ha KOTOPhIE HEOOXOAMMO OOpaTHUTh
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BHUMaHME B Orpkaiiinee BpeMs pa3BuUTHsS TpaHcmopTa B Poccuu. B Toxke Bpems HE0OX0IuMMO
3aMEeTUTh, YTO YyKa3aHHas TPAHCIOPTHAs CTpaTerus NpeirnonaraeT HOArOTOBKY WM INPHHSATHE
MYHHULIMIIAJBHBIX IPOIpaMM pa3BUTHUs TPAaHCIOpPTa, a TakXKe MPHUHITHE HEOOXOAUMON
HOPMAaTUBHOU 0a3bl.

C y4eToM BBILIEH3JI0KEHHOT0, HAan0oJIee CI0XKHBIM MPEACTABIIETCS pelIeHrne npobaem
poOok B KpymHBIX (0T 250 Thicsd 10 1 MUTH. sxuTeneit), KpynHermumx (0T 1 10 3 MuIH. XuTenei)
¥ 0000 KPYMHBIX (0T 3 MIIH. )KUTEJIEH) TOPOACKUX TOCEICHUSIX.

IIpobGnemsbl, cBA3aHHBIE C BO3pACTAIOUIMM KOJIMYECTBOM TPAHCIOPTA, KaK JIETKOBOTO
YaCTHOT'0, TaK M MAaCCa)KUPCKOr0 10 HACTOSIIETO BPEMEHHU JOCTOMHBIX pelleHuil Hu B MockBe,
HU B JpPYTUX TopoJax «MWUIMOHHHMKax» He Moaydwid. VIMeHHO pemieHui, Tak mnpoOiema
3aTparuBacT HE TOJbKO OPraHU3ALMI0 YJIUYHO-IOPO’KHOIO JABM)KEHHS, HO U TakKue€ pas/esbl
TFOPOACKOIO  XO34HCTBAa Kak BHYTPUIOPOJCKOE CTPOMTENbCTBO, MOJEPHM3ALUSA IapkKa
MYHUIUAIBHOTO  OOIIECTBEHHOTO TPAHCIOPTa, JIOTMCTUKA TEPeBO30K, AP PEKTUBHOE
pasMelleHHe MeCT OTCTOSl TPAHCIOpTa, BHEAPEHUE CHUCTEM YIPABICHUS TPAaHCIOPTHBIMU
IIOTOKAMHU U JIpYyTHE.

Peanuzanus Kaxxaoro u3 paszienoB TpeOyeT pa3IuuHbIX BPEMEHHBIX U MaTepHaIbHBIX
3aTpaT, NpPHUBJICYEHHE KaK HHBECTULMOHHBIX TaK W KPEIUTHBIX PECYPCOB, MOATOTOBKY U
IPUHATHE Psiia HOPMATUBHO — IMPABOBBIX aKTOB MYHUIMIAIBLHOI'O YPOBHS, YPOBHS CyOBEKTa
P®, a pane cny4aeB u GpenepaabHBIX HOPMAaTHBHO-TIPABOBBIX aKTOB.

Yacrol
1.1. TeopeTnuecKue OCHOBBI OPraHU3ANMHU pPacnpeaeeHus TPAHCHOPTHBIX MOTOKOB B
TOPOJCKHUX MOCeJeHHAX

[Ipobnembl pa3BUTHS TPAaHCIOPTAa B Pa3BUTBIX CTpaHaX CTaJIM M3Y4aTbCs M, caMoe
[JIaBHOE, pellaTtbesi ropaszio panpliue yeM B Poccuu. PerieHns MHOTMX COBPEMEHHBIX MpoOieM
KPYIHBIX POCCHHCKUX TOpOJIOB yxe omnucanbl B padorax Kapmen Xacc-Kiay, Pobena Cmuna,
Jlxona Yopapona, Tonu Kpocmduna u gapyrux aBTOpoB u3 cTpaH 3anaaHoidl Epomsl,
ONEpeIUBIINX Hac, MO MEHbIIEH Mepe, Ha ABaaUaTh JIET B JaHHOW cdepe TpaHCIOPTHOM
NOJUTUKU. 3apyOeXHBIMU YYEHBIMH ObUIO C(HOPMYIMpPOBAHO MOHATHE (YHIAMEHTAIbHON
3aBHCUMOCTH «CKOPOCTb-MHTEHCHUBHOCTB». OTO COOTHOIIEHHE IIOKa3bIBaeT: 4eM OoJiblle
TpaduK, TEM MEIJEHHEe OH eleT; ATOT 3(PGEeKT CTaHOBUTCS BCe Ooyiee M OoJjiee OYEBUIHBIM C
npuOJIMKEHHEM K TMPOIMYCKHOM CIOCOOHOCTH CETH, BIUIOTH JI0 TOTrO, YTO BCE TPAHCIOPTHBIE
cpenctBa nepecrtatoT jasurarbes. 1lo mMHeHnro @una FYI[BI/IHal, 3aTOp 3TO COIPOTUBIICHUE
JIBIDKEHUIO, KOTOpOE aBTOMOOWJIM YCTPauBaIOT JPYr JPYTy B COOTBETCTBUU C YKa3aHHOU
3aBUCHUMOCTBIO U, CIEIysl STOMY OIpPEIEICHHUI0, OCHOBHOM MPUYMHOIN 3aTOPOB SIBJISIIOTCS HE
JOPOXHBIE pabOThl, HE TAKCH U JaXKe HE JOPONKHO-TPAHCIOPTHBIE MPOUCIIECTBHUS. 3aTOPHI
BO3HUKAIOT MPH UHTEHCUBHOCTH TPAHCIOPTHOTO MOTOKA, OJM3KOW K MPOMYCKHOW CIIOCOOHOCTH
CeTH: B OTOM ciydae J000€ W3 Ha3BaHHBIX OOCTOSATENBCTB, BIEYEeT 3a COOOM
HENPONOPIUOHAIBHO TSKENble MOCIEACTBUS ISl TPOMYCKHOH CIIOCOOHOCTH JOpPOTH B
OTIpeieIeHHBIA MPOMEXYTOK BpeMeHH. [IpnbaBuM K 3TOMY 3HAUMTENFHOE YBEIUYEHHE pacxoja
TOIUIMBA JJIs aBTOMOOWJIEH, NBIXXYIIUMXCS B 3aTOpe, 3HAYMTENbHOE YBEIWYEHHE BBIOpOCa
3arpsA3HSIOIMX BEUIECTB B palilOHE aBTOMOOMJIBHOTO 3aTOpPa, a TaK)Ke YKOHOMUYECKHE YOBITKH,
KOTOpBIE HECYT NEPEBO3UMKH B PE3YJIbTATE KAXK/I0TO 3aTPYAHECHUS IBUKECHHUSL.

Pacuersl, mposenennsle CMugoM u Yopz(pOHOM2 Ha OCHOBE JTOH 3aBUCUMOCTH,
OpUBEIM MX K OUYEBUJHOMY U OOBEKTHBHOMY BBIBOJY: TOCKOJBKY [UIsl TE€PEBO3KU

! ®un Tyxsun (Phil Goodwin) — 1997-2005 r.r. mpodeccop TpancroprHoii momutuku B University College London
(UCL); npodeccop TpaHCHOPTHOW MOJIUTHKU B yHHBepcuTeTe bpucrons. [lepeBon TekctoB M. BriuHKuH.

2 Poben Cmuz (Reuben Jacob Smeed, 1901-1976), mepBblii mpoheccop TPAHCIOPTHBIX UCCIIEIOBAHUA B HCTOPHHU
UCL. Ilpu3HanueM ero 3acinyr crana MexayHapomHas npemus Cmmma (Smeed Price) 3a mywmiyro paboty
MOJIOZIBIX YUCHBIX B c(hepe TPaHCIOPTHBIX UCCIIEI0BaHUI
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OTIPENICJICHHOT0 YHCJIa TAacCaXUpPOB TpeOyeTcss Topa3lo MeEHbIIEe aBTOOYCOB, HEXeNlu
aBTOMOOWJICH, TO TiepecazKa aBTOMOOMIMCTOB B aBTOOYCHI TMO3BOJIUT TpauKy IABUTATHCS
obicTpee. B HEKOTOPBIX 0OCTOSATENBCTBAX ATOTO BHIUTPHIIIA JOCTATOUHO JAXKEe JJISI KOMITCHCAIUH
BpPEMEHH, 3aTPAayeHHOr0 Ha OXKHMJaHUE aBTOOyca, MOAXOJ K OCTaHOBOYHOMY IYHKTY U HMHBIE
00BEKTHBHBIE (PAKTOPBI, CONMPSHKEHHBIE ¢ TIOE3/IKOM HA OOIECTBEHHOM TPAHCIIOPTE.

Ho 3pech uccrnenoBatenu OTMETHIIM HECKOJIBKO MPOM3BOAHBIX YCIOBHO-TIOCTOSTHHBIX
(akTOpPOB BIMSIOMMX HA MPUBJICKATEIBHOCTHh IOE3JKH OOLIECTBEHHBIM TpaHcmopToM. Ecmu
HEKOTOPOE KOJIMYECTBO JIIOJIEH MepecsieT ¢ aBTOMOOWIIel Ha aBTOOYChI, TO aBTOMOOWJIbHAS
MOe3/IKa B YCJOBUSAX MAJIOMHTEHCHBHOTO Tpaduka 3aBeOMO CTaHET ObICTpee, YTO JIUIIUT
JIPYTUX aBTOMOOWIIMCTOB CTUMYJIOB clejaTh TO K€ caMoe. DTO OJUH M3 TeX CiIydaeB, Korjaa
UHAMBUAYYMBI (10 Anamy CMHTy3), npecienys CBOM COOCTBEHHBIE MHTEPECHI, HE AOOABISIOT
oOmiero Omnara ans BceX. BTopbIM BakHBIM (PaKTOPOM, MPSMO BIUSIOUIMM Ha 3aBHCHUMOCTH
Cvuga u Yopapomna, sIBISICTCS HAIMYHE CIEHUANBHBIX MOJIOC JBMUKEHUS ISl OOLIECTBEHHOTO
TpPaHCIIOPTAa HE 3aHATBHIX WHBIMH TPAHCIOPTHBIMH cpelacTBaMu. /[0o0aBUM K CKa3aHHOMY U
BTOPOCTETEHHBIE (DAKTOphI, HO TaK)Ke HEMOCPEACTBEHHO BIMAIONIME HA IOE3AKY B
OOIIECTBEHHOM TPaHCIOPTE: ONTUMAIBHOE COYETaHUE PACIIOJIOKEHUS OCTAHOBOK MapUIPYTHBIX
aBTOOYCOB ¥ aJIBTEPHATHBHOIO TOPOACKOTO TpaHCHopTa (TpaMBai, METpO, TpOJUIeHOYycC),
Ka4yeCTBO MOE3JIKH B MApUIPYTHOM aBTOOyce (koM(popT, 6€30MacHOCTh, CKOPOCTh U CTOUMOCTB),
YPOBEHB 3arpy3Ku aBTOOYCOB.

[To MHeHUIO 3apyOEKHBIX aBTOPOB, YCIEX MOXKET OBITh JOCTHTHYT TOJBKO 3a CYET
BHEIIHETO BMeENIAaTeNnbCcTBA. Peub B JaHHOM CiIydae MOXKET HITH O IepepacrpeeleHuu
JIOPOKHOTO MPOCTPAHCTBA (BbIAENIEHUsT 000COOICHHON MOJIO0CH IBUKEHUS ISl aBTOOYCOB), THO0
0 BBEJICHHUH TUIATHI 32 TIOJIH30BAHUE IOPOTAMH.

@i ygsun’ B cBOEHT TEKIMK YKa3bIBAET HA TO, 9TO ¢ KOHIA 1950-X rO[0B OPTOIOKCHS
TPAHCIIOPTHOTO IUIAHHPOBAHHMSL 0Aa3sMpoBaTach Ha Tesmuce, KoTopwlii Chiosan OydHC °
dbopMynupyeT B TepMUHAX «IPOTHO3MPOBATh M oOecmedrBaTh». Ha mpakTHKe 3TO O3HAYaer:
CHavyaJia Mbl IPOTHO3UPYEM, HACKOJIBKO YBEITMUUTCS TPa(UK, 3aTEM MBI pacIIUpSIEeM TOPOKHYIO
ceTb B 00bEeMax, JOCTATOUHBIX JIJIsl €r0 OOCITY>KUBAHHUSL.

[TpunsATHE 3TOW aKCHOMBI TPHUBEJIO K OBICTPOMY M MOIITHOMY YBEITHUEHHUIO IPOITYCKHON
CHOCOOHOCTH JIOpPOT, a TakXke CrnocoOCTBOBaIO (OPMHUPOBAHHIO HAIMOHAJIBHOM CETH
CKOPOCTHBIX MAarucrpajueil, 0e3 KOTOPBIX MBI HE MOXEM IPEICTaBHTH Ce0e COBPEMEHHYIO
HKOHOMHUECKYIO KH3Hb.

K munycam axcmoMmsbl, ocoOeHHO Ha mpumepe Poccum, ciemyer OTHECTH, BO-TIEPBBHIX,
OTCYTCTBHUE CPEJICTB B OIO/KETaX MYHUIMIATUTETOB, a TakKe Aake (paHTaCTMUECKHH MPUPOCT
JOPOXKHOM CETH YKa3aHHBIM B TEPCHEKTHBHBIX IUIAHAX pa3BUTHs, C YYETOM KOJIUYECTBO
aBTOMOOWMJIEH, TTOKYaeMbIX HacelleHHMEeM KPYITHBIX TOpO/OB, BCE paBHO OTCTaBasl Obl OT pocTa
Tpaduka.

3apyOexHble y4eHble, Mpeanonaras  JAUCIPONOPILHOHAIBLHOE YBEIMUYEHHE pPOCTa
TpaduKa 1Mo CpaBHEHHUIO C MPOITYCKHOW CHOCOOHOCTBIO JOPOKHOM CETH, JETAar0T BBIBOJ, YTO B
paMKax Takod TeHJICHLIMU COOTHOILIEHHE YHCiIa aBTOMOOMIIEH Ha KMJIOMETP JJOPOT'H MOSKET JIUIIb

Joxon Yopapon (John Wardrop, 1920-1989) — onmuH U3 OCHOBOIOJIOKHHKOB COBPEMEHHOH TEOpHHU
TPAHCIOPTHOIO MOTOKA M TOPOJCKOr0 TPAHCIOPTHOTO IUIAHMPOBAHHS, aBTOP KIACCHYECKHX HCCIICNOBAaHUHA O
PaBHOBECHOM pachpe/ielieHHH II0TOKa Ha J0POKHOI ceTn
http://www.polit.ru/analytics/2009/03/24/probki.htm| - sdendnotellanct#isdendnotellanc Umeercs B
Buy chenyromuii TekeT: Smeed, R. J. and J. G. Wardrop, (1964). An Exploratory Comparison of the Advantages
of Cars and Buses for Travel in Urban Areas. Journal of the Institute of Transportation, Vol. 30, No. 9. mepeBox
M. binHkuHa

% Anam Cmut (Adam Smith), 1723-1790, moTianacKuii 3KOHOMKCT, HUIOCO] — STHK; OJUH U3 OCHOBOIOJIOKHUKOB
COBPEMEHHON YJKOHOMHYECKOIT TEOPHH.

‘ounT yusud (Phil Goodwin). JTexius 23 oxtsa6pst 1997 rona. IlepeBon Tekcta M. BauHKHH.

® Crrozan Oysuc (Susan Owens) — mpodeccop reorpaduueckoro daxyibrera KeMOPHIKCKOr0 YHHBEPCHTETa, B
1980 r.r. BBIIBMHYJNA M MNpOIMAraHAMpOBalia TE3HC «IPOTHO3UPOBATH M obecneuyuBathy» (predict & provide)
NPUMEHUTENBFHO K OJIOKHPOBAaHHMIO HETAaTUBHBIX OJKOJOTHYECKHX IOCICACTBUIA pPAa3BUTHs, PACCENCHUS U
TpaHCIOpTa.
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BO3pacTarh, U MO3TOMY CHUTYyallMsl C 3aTOpaMHM Ha JOpOTrax MOXKET CTAHOBUTBLCS TOJIBKO XYXKE:
KaKk B YaCTHM MHTEHCHUBHOCTM MX BO3HMKHOBEHHS, TaK M YacTH HX HPOJOJIKUTEIBHOCTH,
reorpapuuecKkoro pacripoCTpaHeHHs, 12 U COUETaHHs JIOObIX 3TUX (PaKTOPOB.

Hanpumep, NOCTOSHHBIN KOHCYJIBTATUBHBIM KOMUTET 110 OLIEHKE MarucTpaibHbIX AOPOT
(SACTRA)° IIPUILIEI K BBIBOJY, YTO CTPOUTEIBCTBO HOBBIX JOPOT B OTBET HA IIEPETPYKEHHOCTh
CYLIECTBYIOIUX, KaK MpPaBWIO, IPUBOJUT K YBEIMUYEHHIO 001Iero oobeMa Tpaduka, CoKparas
TEM CaMbIM HEAONTHI TepuoJ OCBOOOXAeHUS OT 3aTopoB. CHTyauus C 3aTpyIHECHHSIMHU
JIBYDKEHUS B KPYIHBIX TOPOJICKUX ITOCEJICHUAX 3HAUYUTEIBHO CIIOKHEE.

EBpormeiickue wuccnenoBarenu coOpMyIMpoOBaIUM psA  IEPBOOUEPEAHBIX Mep IO
pasrpy3Ke yJIN4HO-JOPOKHON CETH MYHHUIMIIAIbHBIX 00Pa30BaHUMA:

— BEpHYThH yIUIaM 0€30MacHOCTh M MPHUBIEKATEILHOCTD, 1aTh BO3MOXXHOCTD JETAM XOAMUTH IO
HUM B LLIKOJy [EIIKOM WJIM €3/IUTh Ha BEJIOCUIIEAAX;

— BO3POJUTH CTAphlii 00bIUAl JTOCTABKU MOKYIIOK HA JIOM;

— BHOBb OTKPBITh BO3MOXXHOCTH IIJIAHUPOBAHUS 3€MJICIIONIB30BAHUS B JI€J€ YMEHBIICHUS
JTAIIbHOCTH MOE€3/10K;

— HCKaTh CMmocoObl OpraHu3alyy OOIIECTBEHHBIX MEPOINPUSATHI, CBS3aHHbIE C MEHbIIEH
reHeparei Tpaduka.

NHcTtpymeHTapuil eBpONelcKO TPaHCIOPTHOW IMOJMTHKU OTBOJUT CTUMYJIMPOBAHUIO
NEMIEXOIHbIX NEPEABUKEHUN OJIHY U3 IVIaBHBIX POJIEH, a TaKKe MEPONPUSITHS [0 OpraHU3aluu
JBUKCHHSI, HAIPaBIICHHbIE Ha CIIIQ)XKUBAHUE TPAHCIOPTHBIX MOTOKOB M oOecredyeHue 3amaca
HAJIKHOCTH 32 CUeT yAepKaHHs Tpaduka Ha ypOBHE, 3HAUUTEIHHO MEHBIIEM IPOITYCKHON
cnocooHoctd. CTOUT OTMETUTh M TOCTOSIHHOE OOCYXJEHHE TIOBCEMECTHOTO BBEICHUS
IUIATHOCTH IOJIb30BAHUS JIOPOraMM, KOTOPOE H3HAYAJIbHO pacCMaTpUBAJIOCh TENEph Kak
VHHUKAJIbHBIA MHCTPYMEHT JIBOMHOTO AEWCTBUS: C OJHON CTOPOHBI, OHO BJIHSET Ha BBIOOP
croco0a TOE3JKH, C JApYroil — ¢opmupyeT (UHAHCOBBIH HCTOYHUK JUIA TOKPBITHS 3aTpar,
HaIlpaBJIsieMbIX HA YJIYYIIEHUE TPaHCIOPTHOU cucteMbl. Ho conumanbHas peakuusi Ha BBEAEHUE
IUTATHOCTH MOJIb30BaHUS JIOPOKHON CEThIO HE BCEr/la OJHO3HAYHA M, 3a4acTyl0, HETaTUBHA IO
OTHOILEHHIO K TAKUM MepaM, 0COOEHHO HOCAIIMM OTPaHUYUTENIbHBIN XapakTep.

B 3anannoit EBpomne ¢ ydyerom creneHu 3acTpOHMKH MYHULMIAIbHBIX 0O0pa30BaHUU U
TOPOACKMX OKPYTOB, KOJMYECTBA NaMITHUKOB apXUTEKTYpbl M MCTOpUH, pELIeHus 00
YBEJIMYEHUHU MPOMYCKHON CIOCOOHOCTH CETH 3a4acTyl0 CTaBST B KOHEI| CIHCKA MPUHUMAEMBbIX
Mep.

JlomycTuM, 4TO MPOIYCKHAas CIOCOOHOCTh TOPOTH HEIOCTaTOYHA JJIs yJIOBJIETBOPEHMUS
crnpoca. EcTh n crioco6sl HCTI0JIb30BaTh 3TOT pecypc 6osee 3pHeKTUBHO?

Oto0 npobiema cBsi3aHa HE TOJIBKO U JJa)KE€ HE CTOJIBKO C BO3MOKHOCTBIO MPOMYCTUTH 110
nopore Oojiblliee KOJMYECTBO aBTOMOOMIIEH IMOCPEACTBOM MYyJAPOH CHCTEMBI CBETO(OpPHOM
CUTHAJIM3allMy WM OpraHU3alUd OJHOCTOPOHHEro JBMWKeHUus. B ropasgo Oonblueilt creneHu
3 PEKTUBHOCTh HCHOJb30BAHUS pecypca MPOMYCKHOW CHOCOOHOCTH CBf3aHAa C  €ro
nepepacrnpesieieHieM OT OOIIero MOTOKa TPAHCIOPTHBIX CPEACTB K OJaronpusTCTBYEMbIM
nojb3oBaressiM. Mimeercst B BUly BbII€TICHUE TTOJIOC [T JBH)KEHUS] aBTOOYCOB, MaJIOMOOMIIBHBIX
rpaXkaaH, HEOTJIOXKHBIX CIYk0. YIIOMSIHEM Tak)Ke BeJIOCUIIETHBIE U MEUIeX0IHbIe T0pOoXKKHU. Mnu
MI0JIOCHI TOJIBKO JIJISl TPY30BHUKOB.

B kaxznom ciydae Mbl CO3HATENIbHO HCIOJIb3YyeM MepepaclpelesieHue pecypca
IPOMYCKHOW CIOCOOHOCTH B KayecTBE MHCTPYMEHTa Juid obecreueHus: Oosiee 3PPeKTUBHOTO
WCIIOJIb30BAaHUSl JIOPOKHOM CETH, JIOCTHXKEHHUS SKOJOTHYECKMX MPEUMYIIECTB, YBEIMUEHUE
NPUBJIEKATEILHOCTH YIUI] U MOBBIIIEHUS 0€30MaCHOCTH.

[Ipo6niema B TOM, 4YTO BC€ OTU Mephbl, Yiydyllas YCIOBUS JIBUXKEHUS JUIS
OIaronpusATCTBYEMbIX MOJIb30BaTENEH, OUEBUAHBIM 00Pa30M MPHUBOJAT K COKpAILlEHHIO pecypca

® SACTRA (The Standing Advisory Committee on Trunk Road Assessment) — He3aBHCHMas KOMHCCH,
Ha3HadyacMas rocyjlapCTBCHHLIM CCKpeTapeM 10 BOIIPOCAM TpaHCHOPTa IS KOHCYJIbTUPOBAHUA HpaBI/ITeHLCTBa
BeJ’IHKOGpHTaHI/II/I o BOpocaM OLCHKHU YCHOBI/Iﬁ JABWKCHUS HA MAaruCTpajJbHbIX JOpOrax.
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IPOMYCKHOW CIIOCOOHOCTH, TOCTYITHOTO BCEM JPYTrUM YYaCTHHKAM JOPOKHOTO ABMKeHHS. [lpu
TEXHHUYECKOM pPACCMOTPEHUU TaKUX Mep Yalle BCEro IMpeAanoiaraioch, 4To Bech Tpaduk,
BBITECHCHHBIM C OHOW YIUIBI, OyIeT MPOCTO MEepeKIrdarbes Ha Apyryr. Orcrona aenancs
BBIBOJI, YTO OXHUJaeMblii 3(PQexT B myulieMm ciydyae CBEIETCS K IEPEMEIEHUI0 TOYKHU
KOHLIEHTPALlUU 3aTOPOB, a B XYAIIEM — IIPUBEAET K TOTAILHOMY TPAHCIIOPTHOMY Xaocy.

PaccmorpumMm, 4TO Ha camoMm jene JenaroT JIOJAW B OTBET HAa HM3MEHEHUs YCJIOBHI
nBkeHus. OHU MOTYT B TOM WJIM MHOM MEpe U3MEHHUTh CBOM CTWJIb BOXKACHHS; OHU MOTYT
M3MEHUTh MapLIpYT CIIEIOBAHUs, BPEMSI COBEPIIEHHUS, YACTOTY U MECTa HA3HAYEHUsS MOE3/0K;
MECTO MPOKUBAHMSI U MECTO PabOThI, CIIOCOO MEPEMEILIEHNUS, UCIIOJIb3YEMbIE BUJIbI TPAHCIIOPTA,
XapaKTep CEMEMHOIo U COCEICKOTo OOIICHHUS, MOCIeA0BATEIbHOCTh MOCEIIEHUS TeX WM MHBIX
MECT ¢ MOMEHTa Bble37a M JI0 BO3BpPALICHUS IOMOH, 3aMEHy IMOe3[0K Ha JApyrue (Gpopmbl
KOMMYHUKAI[UM - U MHOroe jpyroe. Bce 3Tu mMepbl BIMAIOT Ha pealbHbIA MHUp, a TaKXKe Ha
NIEPEYCIIOKHEHHBIE U HE BCErJa TOUYHbIE MPEJCTABICHUS JIOAEH O pealbHOM MOJIOKEHUU JIEN B
JIOPOKHOM OTpaciu U, 0COOEHHO, B OPTaHU3ALUN JOPOKHOTO TBUKEHHUSI.

Ilo MHEHHIO €BpPONEHCKHUX HCCIEAOBATENIEH, TPAHCIOPTHBIE OLEHKH B 3HAYUTEIIBHOU
CTEMEHH OCHOBaHbl HA HJie€ CTAOMIBHBIX U TOBTOPSIONIMXCS TOE3I0K: KUTENb MPUTOpOJa
COBEpUIAET OJIHY U Ty € TPYAOBYIO IOE3/IKY KaX/blil J€Hb; MMOKYNATEIb MPOJIEIbIBAET CBOE,
OJIMHAKOBOE, IyTEIIECTBUE KaxAytr0 Henento. COriiacHoO MX BBIBOJY, TaKHE IMOBTOPSIHOLIHAECS
MOJIEJIM CYILIECTBYIOT, U OHU JIOMHUHHMPYIOT B HAIlIMX IPEACTABICHUSIX O Hallell coOCTBEHHOM
KU3HM, a TakXe B HallUX MHTEPIPETAUUsIX I[OBEACHUS JPYrux JIIoAe. OTOT BBIBOJI
HNOJKPEIUISIETCS TICUXOJIOTHYECKUM BOCIPUATHEM HHIUBUAOM OKpYXKAIOUIeH AelCTBUTEIbHOCTH,
KOrla IPUMEPHO OJHU U T€ KE YCIOBUS JOPOKHOTO ABUKEHHUS MMEKT MECTO B TO K€ caMoe
BpEMsI B TEUEHUE MPOIOJIKUTEIIBHOIO BPEMEHH.

Takum oOpa3om, 3a HabOmOJaeMONW Ha MOBEPXHOCTU CTAOMIBHOCTBIO CKPBIBAIOTCS
HEYCTONUYNBbIE, HECTAOUIbHBIE, MEHSIOIUECS TOJBOIHbIE TEUECHHUS.

Ha Moii B3riis1, AUCKYCCUOHHBIM SIBJISIETCSl YTBEPKIECHUE HUCCIEAOBATENICH, YTO JIFOJIH,
CTOSAIME B OJHO M TO K€ BpeMs B OJHOHM W TOH ke ouepeau Ha cBerodope 3a JBa
MOCJIEIOBATEIbHBIX JIHS, HE SIBJISIOTCS, B OCHOBHOM, OTHUMH M TEMH K€ JTUI[AMHU.

EBporieiickue ucciaeqoBaHus MOKA3bIBAIOT, YTO KaXKAbIM rOJ JO OJHOW TPETH JIIOAEH
MEHSIOT CBOM paboune MecTa, a KaX/IbIi CeIbMOIl MEHSIET MECTO KUTEIhCTBA. JINOO OHU HaIIN
paboty ¢ Gomblnelt 3apraToit; b0 ux yBommiu. KpoMe Toro, JIroau MoKUAaloT J0Ma, JKeHSTCS,
3aBoJAT nereil. VX netu mepexonat B Apyryto mkony. Hexoropsie pazBogsarcs. KTo-to yxoaur
Ha TMeHcuio. Eciam yucino aBTOBNAJENbleB HEYKJIOHHO pacteT Ha 2% B roia, TO B
JEMCTBUTENILHOCTH 3TO O3HayaeT, yto 12% JoMamHuX XO3SIMCTB YBEIWYWIM YHCIO CBOUX
aBTomobOmiieit, a 10% cokparunu. Tak YTO OTBETCTBEHHOCTH 3a U3MEHEHUS YCIOBUM JBUKECHUS
JIOXKUTCS, IO MEHBLIEH Mepe, Ha JIBa Cyry0o pa3IM4HbIX Mpoliecca.

Bo-miepBbIX, 3TH HM3MEHEHUs 3aBUCAT OT KOHKPETHBIX JIIOJEH, OTPAaHUYCHHBIX CBOMMH
MPUBBIYKAMH, CKIOHHOCTBIO K JKCIIEPUMEHTY (UM K€ OTCYTCTBHEM TaKOBOi), HEBEKECTBOM,
MPEANOYTEHUSAMHA, a TaKXKe HEW30eKHBIMAU — HO HE TOCTOSHHBIMH — OBITOBBIMH H
HYKOHOMUYECKUMHU TPYAHOCTSAMHU. DT HE3HAYUTENbHbIE KOPPEKTUPOBKH MOTYT OBITH JIOBOJIEHO
OBICTPBIMH, HO OHU JUKTYIOTCS KyJa Oojiee 3HAUUTEIbHBIMA U3MEHEHUSIMH, HIYIIUMHU TEM WUITH
WHBIM TEMIIOM B UX COOCTBEHHOM KHM3HU, a TAK)KE B IBOJIOIMU MX B3TJISA0B U BKYCOB.

Bo-BTOpBIX, KOXIbIH I€Hb U KAXKIBIN TOJl HEKOTOPHIE JIFOAN MTPOCTO MOKUIAIOT CUCTEMY
U 3aMEIIAOTCS APYTUMH JIIObMH, (POPMUPYIOIIMMHU HOBYIO COBOKYITHOCTH MO€3/I0K. DTH JIHO/H,
OyIoyud 3/1eCh HOBBIMU I0JIb30BATENIIMU TPAHCIOPTHOM CHUCTEMBI, MOTYT pearupoBaTh Ha
CJIO’KUBIIMECS YCIOBUS O0Jiee THOKO.

[To muenuto ®@una ['ynBuHa penieHue npoOiIeMbl 3aTOPOB HE 3aBUCUT OT CTPOUTENHCTBA
HOBBIX JOPOT, M OCBOOOXJEHHE OT 3TOT0 O€3amneUIALUOHHOTO MPEANOoN0KEeHUsT OblIO Obl
BaXHBIM [IaroM, TIO3BOJISIOIIMM TMEPEeUTH K PAacCMOTPEHHIO IIMPOKOro CcHeKTpa Oolee
3¢ (HEeKTUBHBIX METO/IOB.

UccnenoBatens yTBEp:KIaeT, 4TO, B IIUPOKOM CMBICIIE, 3TO BO3MOXKHO CHAENaTh 3TO
nake Oe3 yBelNWuYeHHUs 3arpaT, WM, O KpailHel wmepe, 0e3 yBEIMUYEHUS HAJIOTOB U
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TOCYHAapCTBCHHBIX PACXOdO0B. I/IHCH aBTOpa COCTOUT B TOM, YTO JACHCIKHBIC IMOTOKH, KOTOPLIC
CeroJlHA TpaTATCA HaA TPAHCHOPTHBIE HYXKIbl HEIPPEKTUBHBIM 00pa3oM, MOTYT OBITh
IepeHarnpaBieHbl TaK, YTOOBI COKPATUTh TPApHUK U OJHOBPEMEHHO YJIYULINTh Ka4eCTBO HAIIUX
yIIUL, 00IIECTBEHHOTO TPAHCIIOPTa M JOCTYyINa K Pa3IMYHBIM BUIaM JesTelbHOCTH. boiee Toro,
€CJIN HEC HpI/IGGI‘aTB K UCIIOJIB30BAHUIO pCLHCHI/II;'I, CBA3AaHHBIX C BBCACHUCM IIJIATHOCTH, TO AAXKEC
MyTeM IPOCTOro MepepacHpenesieHus IOPOKHOTO IMPOCTPAHCTBA MOXKHO TMOJYYUTh YHUCTHIC
BBITO/IBI 0€3 BBICOKUX 3aTpar, W JaHHAs MOJIMTUKA, KOTOpas CMOXKET CAelaTh 3TO HamOolee
3¢ dexTuBHBIM 00pa3oM, OTBEUYAET MPUHIUIIAM TaK Ha3bIBAEMOH «3€JIEHO-30JI0TON KOAIHUIIUNY,
HANPaBIICHHOW HAa  OJHOBPEMEHHOE IMOJYYCHHE OSKOJOTHYECKMX W OKOHOMHYECKUX
MPEUMYIIECTB.

[Tourn monBeka Tomy Hazan JIxoH Yopaporn chopMHpOBal TEOPETUYECKYIO OCHOBY
COBPEMEHHOM NPAaKTHKH TPAHCIOPTHOTO MOJEIHPOBAHUS, UCXOASIIYIO W3 MPEIINOJI0XKEHUS O
TOM, YTO BOJMTENb BBHIOMpAET TOT M3 AJIBTEPHATHBHBIX MapIIPYTOB, KOTOPHIH oOecreynBaeT
MUHUMAaJIbHOE BpeMs noe3aku. Eciu cnuikom MHOTO BoAuTeNel BeIOEpYT Hanbosee KOPOTKUi
MapuIpyT, TO OH CTaHET IEpPErpy’)KEHHbIM U IOTOMY MEHEE IPUBJIEKATEIbHbIM. JTO
00CTOSITENECTBO CTAHOBUTCSI CTUMYJIOM JUJIsl BOJUTENEH K HCIOJB30BAaHUIO MEPBOHAYAIBHO
OTKJIOHEHHBIX HMMH 0ojiee MpOTSKEHHBIX MapuipyroB. Mrepanuum npojoimkaroTcs 10
JTOCTHKEHHUSI PAaBHOBECHS, TO €CTh JI0 TeX IOp, KOTJa HU OJUH BOJUTENb HE MOXET JOCTUYhb
JAIbHEWINNX YIyYUIEHUM B pe3ysbTaTe Kakoro-iudo HMHIUMBUAYalbHOro BbiOOpa. Ilpu sTom
MOJIy4aeTcs, 4TO BCe (DaKTHMUECKU HCIOJIb3yeMbIe MAapIIPYThl MEXKAY 3aJaHHOW Mapoil TOYeK
OTHPABJICHUA W HA3HAYCHUSA O6€CH€‘~II/IBaIOT OIHO MU TO XK€ BpPEM:A IIOC3KHU, a4 BCC IIPOYHC
BO3MOJKHBIE MAPIIPYTHI C XYIIIUM BPEMEHEM MOE3/IKH HE UCIOIB3YEeTCsl.

[TpaBwia Yopaporna ObTH CHOPMYIUPOBAHBI UCXOIS W3 TOTO, YTO E€AHMHCTBEHHBIM
MpeIMETOM BBIOOpA Ui BOAMTENS SIBISIETCS MapIIPyT, KOTOPBIM OH MOEAeT. JTa TUIoTe3a
W3HAYaJIbHO ObLJIa 3aBEJOMBIM YIPOIIEHHEM, HO, KaK 3TO 4YacTO CIy4aeTcsi, yKOPEHHJAach B
MPAKTUKE TPAHCIOPTHBIX PACYETOB HA MHOTHE T'OJIBI.

Ha ocHOBaHWM BBIIIETIPUBEICHHBIX MaTEpHAIOB CHOPMYIHPYEM TPH HANpPABICHUS
pa3BUTHS HAYYHO-TIPAKTUUECKHUX pelIeHui mpobdiaemM ropoackoro Tpaduka:

1. Texnuueckoe, BKJIIOHarolee B ce0s MOJEPHHU3AIUIO0 U MPOTPaAaMMHYIO 3aMEHY TOpPOJICKOIO
napka OOIECTBEHHOI0 TPaHCIOPTa, BHEJIPEHNUE COBPEMEHHBIX WHTEIUIEKTYaJbHBIX CHCTEM
yhnpaBiaeHUs  TpapuKOM,  MOJEPHHU3ALUI0  CBETOPOPHBIX  OOBEKTOB,  YCTaHOBKY
CBETOAMOAHBIX 3HAKOB IEPEMEHHON HH(POPMAIIUH.

2. adpacTpykTypHOE HalpaBlieHWE, BKJIIOYAlOmiee B CeOS  CTPOHMTENHCTBO  HOBBIX
aBTOMOOWJIBHBIX JIOPOI M TELIEXOJHBIX JIOPOXKEK, PpACIIMpPEHUE M paclpeesieHue
OCTaHOBOYHBIX KapMaHOB MAapHIPYTHOTO TPAHCHOPTa, PACUIMPEHUE CYIIECTBYIOIMINX
aBTOMOOMJIBHBIX ~ JOPOT,  CTPOUTENBCTBO  IMOJ3EMHBIX M  HAJ3€MHBIX  CTOSHOK,
NepEeXBaThIBAIOIINX TAPKUHTOB

3. 3aKoHO/ATENbHOE pEryJlupoBaHHe, BKIIOUaroliee B ce0s HOPMAaTHUBHO-TIPABOBBIE AKTHI,
KaCarolIMecs: HEMOCPEICTBEHHO OpTraHu3aIliy TOPOKHOTO JABMKeHus (Hampumep, [TJ11).

1.2. IIpakTHYecKHe OCHOBbI OPraHU3ALMHU pacnpeieleHUs TPAHCIIOPTHBIX NOTOKOB B
TOPOACKHX MOCETCHUAX HA IPUMepe 3apy0esKHOr0 ONbITa

B kaudecTtBe MONE3HOrO KPYMHBIM POCCHUCKMM TOpOJaM NPUMEPA, NPAKTUYECKON
peanu3aly UHTEIUIEKTYalIbHON OpraHU3ally PaclpeleIeHUsl TPAHCIIOPTHBIX MIOTOKOB CIIEAYET
npuBectn ABctpuro. B Bene ¢ Hawana 1990-X romoB NOE€UCTBYIOT OTPAaHHYEHUS MECT MO
[IapKOBKY, OTPAaHUYEHUE BPEMEHU ITAPKOBKH, CUCTEMA IEPEXBATHIBAIOIINX [TAPKOBOK.

[Ipo6nemy npobok B Bene Hauanu pemiath ¢ MOMOIIbIO OTpaHUYEHUs Ha MapKoBKy. 11o
MHEHHI0O MYHHUIMIAIUTETa yOpaB MamIMHbl ¢ OOOYMH YJIMIl, OHM 3aMETHO YyBEJIMYaT HX
MPOIMYCKHYI0 CcrOcOOHOCTh. B psne paiioHoB BeHbl BBeAEHBI OrpaHMYEHHUS] Ha JJIUTEIBHOCTH
NapKoBKU ¢ auddepeHnuanyeil JIUTeIbHOCTH BPEMEHU MapKOBKHU, B 3aBUCUMOCTH OT paioHa,
BpEMEHH CYTOK M JHS Helenu. B Toxxe Bpems Uil NMOTIPY3KU-BBITPY3KH CYIIECTBYET CBOS
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CHUCTEMA B3MMAaHUS IJIaThl M1 OTPAHUYEHUS BPEMEHM CTOSHKU. 3a CTEKJIO KJIaAETCs CIeUalIbHbII
TaJOH Ha OMNpEAENIEHHOE KOJWYECTBO MHMHYT pa3pelieHHOW CTOSHKH. TalloHBI MOKYHaroTCs
3apaHee, NpU NApKOBKE HEOOXOJWMO 3aloJIHUTh M TOJIOKUTH TaJOH IO JI0OOBOE CTEKIIO.
UYrto6bl npUnapKkoBaTh MAallUHY HAJ0JT0, B TOPOJIE €CTh CETh MEPEXBATHIBAIOLINX MapKOBOK. OHU
HaXOJATCSl HENAJIEKO OT aBTOOAHOB, MOAXOMALUIMX K BeHe, U OIHOBPEMEHHO OT OCTaHOBOK
OOIIECTBEHHOT'O TPAHCIIOPTA.

[To unopManuu 03By4eHHOW MYHHIMIAIUTETOM HAarpy3ka Ha IIEHTpP CHHU3MJIAch Ha
20% u oTHeceHa Ha nepudepuiiHbIe MarUCTPAIH.

B Ceyne ¢ Hauana 1990-r. neiictByeT ennHas UHTEIUIEKTYyalbHasl CUCTEMA YIPABICHUS
JIBUKEHHEM B TOpoJie, BKIIoUaromas B ce0s He TOJIbBKO CHUCTEMY YIpaBieHHUs cBeTopopami,
HAaCTPOEHHYIO B 3aBUCUMOCTH OT BPEMEHHU CYTOK, IOTOJbl, HAJIMYMS 3aHATUH B LIKOJAX U €lé
necsiTka GakTopoB, HO M HENPEPHIBHBIN cOOp MHPOpPMALMK O 3arpy>KEHHOCTU JOPOT, CKOPOCTH
IIOTOKOB, aBapUsX M YCIOBMSX IJs JBUXKEHMs MallvH. HanuonanpHas cucrema ynpaBieHUS
nBrKeHreM aBTomoOmiel Ceyna BKIIIOYaeT B ce0si MCIIOJIb30BAaHME JAaTYMKOB B acdaiibTe U
BJIOJIb JIOPOT, BHUAECOKAMEPBHl C IpPOrpaMMaMi paclO3HABaHMsI YHUCIIA MAallUuH, HU3MEpPEHUe
ABTOMOOWJIBHOTO TMOTOKa IO YHUCIY MOOWIbHBIX Tele(OHOB, HAXOMAIIMXCA Y BOAMUTENCH U
naccaxupoB. CoOpaHHasi 0 MOTOKaxX MalIMH MH(OpMAIUS IMPEIBAapUTEIILHO 00padaThIBaeTCs
Moclie 4Yero CTAaHOBHUTCA JOCTYNMHOM B paauoddupe, B cetu Internet, Ha >SIEKTPOHHBIX
yKazareiasx-Tadio, IPUHUMAETCS PSIIOM CHCTEM COBPEMEHHOM aBTOMOOWJIbHON HaBUTALUU JAJIs
dbopMUpOBaHU BO3MOKHBIX BAPUAHTOB 00BE3/1a, a TAK)KE B KOHEYHOM UTOTE HUCIOJIb3YEeTCs IS
PerylIupoBaHUs IBUKEHUSI.

[To MHEeHMIO HccenoBaTeneli, CUCTeMa MOJTHOCTRI0 HE pemraer npobiaemy npoOoK, HO
00XOJIUTCSl 3HAUUTENBHO JIEIIEBJIE CTPOUTENLCTBA Jopor. Hampumep, U3 IByXMUIUIMAPAHOTO
TpaHcopTHOro Oromxkera mdpusi Ceyna TpPaTUT €XKEroJHO MPUMEPHO JECATYH 4YacTh Ha
pasBuTHe WHHOPMAIMOHHBIX TEXHOJIOTHI B IOPOKHO-TPAHCIIOPTHOMU chepe.

He caMbIM ymauyHbIM C TOUYKH 3peHUS OE30MaCHOCTH PEIICHHUEM SBISETCS OIBIT
Bammnrrona, rnae peBepcHUBHOE  JIBJKEHME IpUMEHsieTcs ¢ Hadama XX Beka.
B Toxe Bpems CTOUT OTMETUTHh BBICOKYIO 3(PPEKTHMBHOCTH 3TOr0 Crocoba, KOrAa OJHa MU
HECKOJIBKO TI0JIOC, PACIOJIOKEHHBIX OJMKE K CpeUHE JIOpPOrM MEHSIIOT CBOE HaIlpaBJICHUE B
3aBHCUMOCTH OT YBEJIMYEHHUS YHUCla MallMH B Yachl YTPEHHEro WJIM BeuepHero Tpaduka.
TexHuueckue 3arpaTbl yCTPOWCTBA PEBEPCHBHBIX IOJOC MPSAMO  MPOHOPIHMOHATBHBI
0€30I1acCHOCTH NepeBIKEeHNs 110 HUM. CaMblii TpocTol M HeOe30MacHbIi C1ocod — yCTPONUCTBO
CHEIHAIbHOM JTOpPOKHOM pPAa3sMETKH C pa3MEIlleHHEeM HaJ I0JI0CaMH JIOPOTH CBETO(QOPHBIX
00BEKTOB, PETYIMPYIOIIUX BBIE3]] Ha MOJOCY B COOTBETCTBYIOIIee BpeMs. boiee 3aTpaTHBIM
ABJIIETCS CIOCOO paz/ieleHHs] MOTOKOB CTAllMOHAPHBIMM 3HEPTONOIIIONIAIOIIUMU TIPH yAape
O6apbepaMH, KOTOpbIE MOHTHUPYIOT JIOPOKHBIE CIYXObl. B TakoMm ciyuae KOHTPOJIHMPYIOTCS
TOJIBKO BBE3/Ibl U BbIE3/bI HA MOJIOCHI.

Haubonee oOcyxnaemoe B Poccum HOBOBBeleHHME JUIsi OOpbOBI € 3aTOpaMu 3TO
CO3/1aHM€ BBIJICJIEHHBIX MOJO0C JUISl JBUKEHHSI TOPOACKOT0 MapLIpyTHOro TpaHcropra. JlaHHoe
HOBOBBEJICHUE NPUMEHSETCs Ha MPOTHKEHUM Oojiee yeM jecsiTu JeT B 3amagHoi EBpome, B
yactHocTH BO @panumu. Hanpumep, B [lapuke ¢ 2000 roga BbII€TE€HBI TTOJOCHI JJIS1 IBUKEHUS
aBTOOYCOB C 1€JbI0 YBEIMYEHHUS TPHUBIEKATEIBHOCTH OOIIECTBEHHOIO0 TpaHCIOpTa IO
CPaBHEHMIO C HHAMBHIyaJbHbIM. B TOXe BpeMs Kak I[IOKaszajla pOCCHUNCKas MpaKTHKa,
coOuoiaTh TpeOOBaHUS Pa3METKU MPU ABMKEHUM IO JIoporaMm, 000pyIOBaHHBIM CHEIHATbHON
MOJIOCOM /171 MapUIPYTHOTO TPAHCIOPTAa aBTOJIIOOUTENN HE CIEIaT, a Y)KeCTOUSHHE HaKa3aHUs
3a HCIIOJIb30BAHHWE CHEIUAIBHBIX II0JIOC, OYEBHUIHO, NPUBEIET K YBEIMYEHHUIO 3aTOPOB Ha
JIoporax, a cJIeJoBaTeJIbHO U POCTY HEJAOBOJIbCTBA HACEIEHUSI, UMEIOLIETO JINYHbIE aBTOMOOMIIH.
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Yacrts |l. [IpakTyeckne pemeHuss npodJieM TPAHCIIOPTHOM c(epbl KPYIHBIX
MYHUUIMNAJIbHBIX 00Pa30BaAHUI B YCJOBHUAX KECTKOI0 0I0/ZKETHOIO Heduuura.
2.1. Texunuyeckoe HANpaBJIeHHE
2.1.1. MoaepHu3auus NApKa MAPIIPYTHBIX TPAHCIIOPTHBIX CPEACTB

Bue comuenmii 3 (heKTUBHBIM MPAKTHYECKUM pelieHueM O00phObI C 3aTOpaMu SIBIISIETCS
OOHOBJICHHE TOPOJICKOr0 IapKa MapIIPYTHbIX aBTOOycoB. ['OpoACKOW LMK JBHXKEHUSA
MapIIpyTHOTO aBTOO0YyCa, OCOOCHHO B KPYIHBIX TOPOJaX, MPEANoiaracT NepeMEeHHbIH XapakTep
Harpy3okK, 4acTble OCTAaHOBKH, pa3rOHbl — TOPMOKEHMsI B 3aBUCUMOCTH OT IUIOTHOCTH IOTOKA,
JBUTATENIb aBTOOyca paboOTaeT B HEONTUMAIBHOM DPEXHUME, CIEIACTBUEM YEro SBISIETCS
nepepacxo TOIINBA, TOBBIIIEHHbIE BEIOPOCH! B aTMOC(Epy yrapHOro rasa, IByOKHCH yIriiepoaa,
JPYTUX BPEIHBIX BEIIECTB U TBEPABIX YACTHII.

B HacTosimiee BpeMs OAHMM U3 caMbIX 3()(QEKTUBHBIX TEXHOJOIMUYECKHX PELICHUH B
00J1acTH JIBUTATEIIECTPOCHHUS, HANPABICHHBIX Ha SKOHOMHUIO TOIUIMBA M CHIDKEHHE BbIOpoca
BpPEIHBIX BEILECTB SBJISETCS KOMOMHMpPOBAaHHAs (TMOpUIHAS) CHIIOBAsl YCTAaHOBKA (THOPHUIHBINA
NpUBOM), KOTOpHIA Hambonee »dPQPeKTUBHEE B TOPOACKHX YCIOBUSX JBIDKCHHUS, a
CJIeZIOBaTeNIbHO, SJKOHOMUYECKH MHTEPECeH Il MapLIPYTHBIX aBTOOycoB. B TexHomormueckuit
CXeMe TpPaHCIOPTHOTO CpEACTBA WCHOJB3YIOTCA JBAa HCTOYHWKA SHEPIHHM — JIBUTATENb
BHyTpeHHero cropanuss (/JIBC) wu Hakonurens dHepruv. HaumbGonbliylo TOMIMBHYIO
HSKOHOMHYHOCTh ¥ HAUMEHBIIINE PACcXOJbl Ha | KM. MPOHICHHOTO IMYyTH HAa MPAKTHUKE MOKa3au
JIM3€J1b-3JIEKTPUYECKUX 3HEPrOoyCTaHOBOK.

B monoOHBIX aBTOOyCax IOCTHTaeTcs ONTHMAIBHOE COOTHOIICHHE HSKOHOMHYHOCTH,
9KOJIOTUYECKOI YUCTOTBI, HO PU 3TOM 00ECIEeUNBAIOTCSI TOBBILICHHBIH KOMPOPT U pUeMiieMas
nuHaMuKka. [IprMeHeHne THOPHAHBIX CHIJIOBBIX YCTAaHOBOK HA BHYTPHUTOPOJCKHX aBTOOycax
HOBBIIIEHHON BMECTUMOCTH 1103BOJISET:

- 3HAUUTENIFHO CHU3UTH YPOBHHU BEIOpOCcOB BpenHbIx BemecTB (CO, CO,, NOx, HC u np.);

- o0ecneuuTh SKOHOMHIO TormuMBa oT 25% no 50% B 3aBUCUMOCTH OT YCJIOBHIA
AKCIUTyaTalK U pesibepa MECTHOCTH O cpaBHEHMIO ¢ 00bIYHBIM J[[BC;

- ucnoas3oBaTh JIBC MeHbIIEl MOIIHOCTH, COOTBETCTBEHHO C MEHBILIUM PACX0JI0OM TOIUIMBA
IIPU COXPAHEHUH KPYTSIILIEr0O MOMEHTA BCEl CHIIOBOM YCTAaHOBKH Ha MPUEMIIEMOM YPOBHE;

- opranusoBath paboty JIBC B onTuManbHOM 10 TOMIMBHOM 3¢ dekTrBHOCTH M BBIOpOCaM
peXHME;

- TOBBICUTH KOM(OPTHOCTH aBTOOYCA (CHU3UTH IIyM, BUOPAIUIO U T.1.);

- TIOBBICUTH HAJIEXKHOCTb U pecypc aBToOyca B LIEJIOM.

Jlo HeJaBHEro BpEeMEHHM BHEApPEHHE TMOPUAHOTO MPHUBOAA B KOHCTPYKIIMHM aBTOOYCOB
CAEPKHUBAIOCH B IEPBYID OYEPEIb OINACEHUSMU NEPEBO3YMKOB B OTHOLIEHUU HAJIEKHOCTU
rUOpHUIHONH CHUJIOBOM yCTAHOBKM, OCOOEHHO IMpPH SKCIUTyaTallMM B 30HaX C OTPHULATEbHBIMU
TemneparypaMu. Tak ke HEKOTOpOe BIMSHHE OKa3blBal (PAKTOP CTOMMOCTU MOJOOHBIX CXEM,
BBI3BAHHOH, B CBOIO O4YEpENb, BBICOKMMM II€HAMH Ha CHJIOBYIO AJIEKTPOHHKY, HAKOMHUTEIU
AIIEKTPO3HEPIUU U TpaHcMuccuu. C yuyeToM OmpesielIeHHOrO Mporpecca, BHEAPEHBI B IIMPOKOE
IPOMBIIIJICHHOE MTPOU3BOJICTBO, B MEPBYIO OYepe/ib, TMOPUIHBIE TPAHCMUCCHH U YIIPABIISIONIAS
AIIEKTPOHMKA JUIsl JIETKOBBIX aBTOMOOWJIEH, KOTOphIE B HACTOsIEe BpeMs ampoOHpyrOTCs Ha
oOmiecTBeHHOM TpaHcrnopTre. OCHOBHOW 1ENbl0 pa3pabOTUYMKOB SIBIAETCS IKOHOMMYHBIN
TUOPUAHBIN TPUBOJL.

B xauecTBe OCHOBHOH NPUHLMIIMAIBHON CXEMbI UCIOJIb3YETCA AU3EIbHBIA JBUTATEND,
COBMEILIEHHBIN MapaieNbHO ¢ AIeKTpoABUrareneM. KoMIIIEKT TAroBOro aeKTpoo0opy10BaHus
MOJKET HCIIOJIB30BAThCS M C MEPCIEKTUBHBIMUA 3HEPreTUYECKMMHM YCTAaHOBKAMU HA TOIJIMBHBIX
AIIEMEHTaX, COJHEUHbIX O0arapesx u T.J. C Touku 3peHust 00pbObl ¢ 3aTPyJAHEHUEM JIBH)KEHUS B
KPYIHBIX TOpo/iaXx THOPUAHBIN aBTOOYC C 3IEKTPUYECKMMHU MOTOP — KOJIECAMU HMMEET Ba)KHOE
MPEUMYIIECTBO — aOCOTIOTHO POBHBIN TOJI B COYETAHUHM C HU3KOIOIHHOW KOHCTPYKIMEH. DTO
IPEUMYIIECTBO BKYIE C MOBBIIIEHHON IacCaKUPOBMECTUMOCTBIO TPH TeX ke rabdapurax
HErMOpHUIHOTO aHajora IMO3BOJSET ONIYTUMO YMEHBIIUTh BpEeMsl MOCAJIKH IMacCaXUpOB, MPHU
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YBEIIMYECHUH yJ00CTBA MOCAIKUA U Pa3MELICHHUS B CAJOHE, YTO IOJIOKUTEIBHO CKa3bIBAeTCS Ha
BPEMEHU NPOCTOS. MApLUIPYTHOTO MYHULIMIIAIIBHOTO TPAHCIIOPTA HA OCTAaHOBKAX.

Hcxons W3  BBILEU3I0KEHHOTO, MPUOPUTETHBIM BBIOOPOM TMpH  OOHOBIICHUH
MapuUIpyTHOTO TPAHCIOPTA JIOJKHBI CTaTh T'MOPUAHbBIE aBTOOYCHI MACCaKUPOBMECTUMOCTBIO OT
20 mo 27 cuagYuMxX MeECT, HU3KUM I[IOJIOM U OTBEYAIOIIME COBPEMEHHBIM TPeOOBAHUAM
9KOJIOTUYHOCTH U Oe3omacHocTu. [Ipym 3TOM BakHO yAepXkaTh LEHY TAaKoro aBToOyca Ha
KOHKYPEHTHOM YpPOBHE, YYHUTHIBas, YTO OCHOBHOH 00beM moTpebsieHus: OyJaeT MpUXOIUThCS Ha
YaCTHBIX I1€PEBO3YUKOB.

2.1.2. MoaepHu3anus NMOABHKHOI0 COCTABA TPAMBAWHO-TPOJLIEHOYCHBIX MAPKOB KPYNHBIX
MYHHIMNAJIbHBIX 00pa30BaHu

OCHOBHBIM MPEUMYILIECTBOM 3TOTO HAIPABJICHUS SIBJISETCS HAIWYHE OOJIBIIOTO OMBITA,
HaKoIUIeHHOTO cTpaHamu 3anagHou EBponbl (I'epmanus, ®pannus, Actpus, [Beimapus) mo
OCHOBHBIM HalpaBjICHUSAM MOJEPHU3ALMH, KaK [TOJBHKHOTO COCTaBa, TAaK U CUCTEM YIIPABICHUS
TpaMBaitHO-TpoIIeHOycHbIMU TTapkaMu. OCHOBHBIE HAIPABIICHUS MOJIEPHHU3AIMH O0YCIOBICHBI
(dakTopaMy 3KOHOMUU IEKTPOIHEPIHH, YMEHBIIEHUS IPOCTOSI TPAHCIIOPTA Ha OCTAHOBKAX IpPU
3arpy3Ke/BBITPY3Ke MaCCAKUPOB, yBEIUUCHHE O€30MaCHOCTH MEPEBO30K, YIAYUIIeHHE YKCTEphepa
U HHTepbepa noaBwkHOro cocrasa TTII, yBennueHHe MHTEPBAIOB TEXHUYECKOIO
00CTyXKMBaHUS TOJIBUKHOTO COCTaBA.

Ha ocHOBaHuMU BBIIIEHU3JIO)KEHHOTO, OCHOBHBbIE TPEOOBAaHUSAMHU MOJEPHU3ALUU
SABJISIOTCA:

- YKOMIUIEKTOBAaHHE TMapKa MpUOOpeTaeMOl TEXHHMKH AJIEKTPOHHON CHCTEMOM yIpaBIICHUS
Ha IGBT-Moaymnsix TArOBBIMU 3JIEKTPOJBUTATENSIMU IEPEMEHHOTO TOKA;

- HU3KHUH ypOBEHb 10J1a I0JIKEH COCTaBIATh HE MeHee 80% 1uiomaay canoHa;

- HaJIAYHE MMaHIyca Ui aCCaKUPOB C OTPAaHUYEHHOM BO3MOXHOCTBIO JUIsl IEPEIBUIKEHUS;

- YKOMIUJIEKTOBaHHE CJOXKHBIX MapUIpyTOB (C MOCTOBBIMU II€peXxoJamMH, OOJbLIINM
KOJINYECTBOM CITYCKOB M IOJBEMOB, coJepXkalux B cebe yacTu (eaepanbHbIX Tpacc)
TposuleidycaMu C TPaH3UCTOPHOW CUCTEMOMN YIpaBJIEHMSI TATOBBIM 3JIEKTPOJIBUraTesIeM
HEPEMEHHOT0 TOKa U 000Py/10BaHHbII ABTOHOMHBIM HCTOUHHUKOM SHEPIHH C 3a11acOM X0J1a
HE MEHEE 5 KM;

- HaJu4uue cucteM KoM¢popTa JUIsi BOAUTENS U MACCAKUPOB (CUCTEMA KOHIUIIMOHUPOBAHUS C
KOHTpOJIEM KJIMMaTa, BOIHOE aTepMaibHOE OCTEKJIEHUE U T.1.).

2.1.3. MoaepHusanusi cBeTO(pOPHBIX 00bEKTOB M BHEIPCHUE ¢IMHON CHCTEMOM
yHpaBJIeHHs 10POKHbIM JIBHKEHHEM

OCHOBHBIMU IMOKa3aTeIAIMH, KOTOPbLIC HeO6XO):[I/IMO AO0CTUYDb IIpHU peain3dalliu 3TOT'O
HaIlpaBJICHWA KOHICTILUHA, ABJIAIOTCA:

1. oOecneueHne 0e30MacCHOCTH U KOMQPOPTHOCTH JAOPOKHOTO JBMIKEHUS IO YJIMYHO-
JIOPOKHOM CETH;

2. peanu3anys MaKCHMAJbHOM MPOIMYCKHOM CTOCOOHOCTH YIMYHO-AO0POXKHOM ceTH;

3.  TIOBBIICHHE TEXHUKO-IKOHOMHUYECKOU AP (PEKTHOCTH YIIPABICHUS JTOPOKHBIM JIBIKEHHEM;

4. mnoBblieHHEe  A(PPEKTUBHOCTH  HCHOJB30BAHUS  CYILECTBYIOLIETO  00OpYIOBaHMA,
MIPEAHA3HAYEHHOTO IS YIIPABJICHUS ABUKEHUEM HA YIUYHO-IOPOXKHOM CETH;

5. cokpaiieHue BEIOPOCOB BPEIHBIX BEIIECTB B aTMOCHEpY.

JInst TOCTH>KEHMS BBIIIEYKAa3aHHBIX MOKa3aTesleld MpeIaraeTcsl peaau3alnys B paMKax
YaCTHO-MYHHUIIMIAJIBHOTO  MapTHEpPCTBAa  pa3paboTKa  MYHUIMIAIBHOH  JOJITOCPOYHOM
porpaMMbl  «ABTOMATHU3UPOBAaHHAS CHCTEMA YIpPaBIEHUS JOPOKHBIM ABmxeHuem» (ACY 1]1),
[IPEAYCMAaTPUBAIOLLICH:

> YCTaHOBKY CBETO(OPHBIX OOBEKTOB Ha CBETOM3IYUYAIOIIMX [HOJAaX, COOpaHHBIX B
repMEeTUYHOM CBETOGOpHOM Moayie (nuamerp aneptypsl 200 mm uinu 300 MM) B KopIyce
W3 yAapONmpOYHOTO TOJUKapOoOHaTa ¢ OOECTICYeHHEM BO3MOXKHOCTH TOJKITIOYCHUS
JETEKTOPOB TpaHCHIOpTa U KaHaioM cBsa3u ¢ ACY JI/1;
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> YCTaHOBKA B MECTaX CHCTEMATHYECKOTO 3aTPYAHCHHS JOPOKHOTO JBUKCHHS JOPOKHBIX
3HAKOB C U3MEeHstomelcs nadopmarueid Ha 6a3e KOMOWHAIIUKA CBETOAMO/IOB M BOJIOKOHHOM
OTNTHKH, C IICHTPATM30BAHHBIX YIPABICHUEM WJIM aBTOHOMHBIM YIIPABJICHHUEM OT JATUYUKOB
u Ka"anom cBsizu ¢ ACY1JI;

> YCTaHOBKA DJICKTPOHHBIX WH(GOPMAIMOHHBIX JKPaHOB, MH(MOPMHUPYIOMIMX yYACTHHKOB
JIOPOKHOTO ABMKEHUS O 3aTPYAHEHUSX JIOPOKHOTO ABMKEHUS ¢ KaHaioM cBa3u ¢ ACY JI/;
> BHEJIPEHUE €IMHOW CHUCTEMBbl VYIPABJICHHUS JIOPOXKHBIM JBI)KEHHMEM Ha OCHOBE

ABTOMATHYECKOI'0O  KOOPAMHHUPOBAHHOI'O YIIPABJIICHUA CBeTO(i)OpHBIMI/I 00BEKTaMH C
O6p21THOI71 CBA3bIO, MOHUTOpPHHTAa TPAHCIIOPTHBIX IIOTOKOB, ABTOMATU3UPOBAHHOI'O
I/IH(i)OpMI/IPOBaHI/Iﬂ Y4aCTHHUKOB JOPOXHOT'O ABHUIKCHUA.

2.2. UudpacTpyKTypHOE HANIPpABJIEHHE
2.2.1. MoaepHu3anus yJIM4HO-A0POKHOM ceTH

OcHoBHO# 1po0IeMOil poccuiickie MyHUIUIAIbHbIC YAHOBHUKH, KaK MPaBUIIO, BUIAT
B HEPa3BUTOCTU YJIMYHO-IOPOXKHOW CETH, YTO BBIPAKAETCA B UX KEJIAHUU IOCTPOUTH «KaK
MOKHO OO0JIbIIE» HOBBIX JOPOI, MOCTOB W Pa3Bs30K, YTO IO PAaCHPOCTPAHEHHOMY MHEHUIO
IIPUBENET K YMEHBILIEHUIO KOJIMYECTBA U MPOTSHKEHHOCTH MTPOOOK, a TaKKe OOIIEMY YIyUIIEHUIO
JIOPOXKHOM OOCTAaHOBKM B KpYIHBIX ropojgax. Tem He MeHee, NpUHMMas BO BHHUMAaHHE,
IPUBEICHHOE B Hayane crarbu MHeHue Puia ['yJBUHA, CTOUT YCOMHHUTHCS B ONTUMAIbHOCTH
COOTHOILIEHUS BJIOXEHHBIX CPEICTB MOJyYEeHHBIM pe3yibraTtaM. Kak yxe OblI0 HEOJHOKpAaTHO
OTMEUEHO CIELHUAIUCTAMU B 00JIACTH OPraHU3alMU YIMYHO-TOPOKHOTO JBUKEHHS, OCHOBHBIMU
OpUYMHAMU  3aTPYJHEHUs JABMXKEHMs SBJSIIOTCS IPUIIAPKOBAaHHBIE BAOJb OOOYMH U B
HEIMOCPEICTBEHHOM OJIM30CTH OT OCTAaHOBOK MApUIPYTHOTO TpaHCHopTa aBToMoOuau. CHIIbHOE
HEraTUBHOE BIIMSHUE HA YIWYHO-AOPOXKHOE JABM)KEHHE B KPYIHBIX TOpOJax OKa3bIBaeT
UCTIOJI30BaHUE OJHOM OCTAaHOBKH JUISI TTOCAJIKW/BBICAJKU MACCAKHPOB, KaK MYHHUIUIIAIHHBIM
OOIIECTBEHHBIM TPAHCIOPTOM, TaK W MapLIPYTHBIMH TPAHCIOPTHBIMU CPEJICTBAMHM YaCTHBIX
MEPEBO3UMKOB, a TaKXKE MHCIIOJIb30BAaHME MpHIIEratolield 000YMHBI B KayecTBE MECTa OTCTOS
aBTOMOOMJIEH TaKCH.

MopepHu3anus yIn4yHO-10POKHON CETH CKIAABIBACTCS U3 CIEAYIOIINX HAIlPaBICHUM:

- TepeHoc (pa3lielleHue) OCTAaHOBOK OOIIECTBEHHOI'O TPaHCIOPTa C LENbI0 Pa3JIeNUuTh
MYHUIIMINIAJIbHBIA O0IIECTBEHHBIN TpaHCHOPT (TpoJiieii0ychl, TpaMBaK, aBTOOYCHI OBBILIEHHO)
U MapIIPYTHBIN TPAHCIIOPT YACTHBIX EPEBO3UYMKOB (MapLIPYTHbIE TAKCH);
- YCTPOMCTBO [IOTIOJHUTENBHBIX I0JIOC aBTOMOOWJIBHBIX JOPOT JUIs BBIIIOJIHEHUS IPaBOTrO
MIOBOPOTA;
- pacuIMpeHue MPoe3KUX YacTel T0por MoJ MyTenpoBOiaMu, 000PYAOBaHHBIMH MEMIEXO0IHBIMU
JIOPOXKKAaMH C O00€MX CTOPOH JIOPOTH, 3a CYET JHMKBUAALMHU MEIIEXOAHBIX TOPOKEK C OJHOU
CTOPOHBI;
- paclIMpeHHE MPOEe3KUX 4YacTed YIUYHO-AOPOKHOM CETH 3aMEHOM pa3leiaMTEIbHBIX
PEeKpearoHHbIX 30H pa3IeNUTeIbHbIMU SHEPrONOTIOMAIOIIMME OapbepaMu;

2.2.2. HoBoe CTPOUTEJIBCTBO

VYuuteiBas, u3nokeHHOE B M. 2.2.1, HOBOE CTPOUTEIHCTBO B OOJACTH JOPOKHOTO
XO03SUCTBA JTOJDKHO OBITH HAMpaBICHO B MEPBYIO OuUepellb Ha pElIeHHe MpoOJieM HOYHOW U
}IHGBHOfI IMapKOBKH, IMHUKHU KOTOpOﬁ BO3HHUKAIOT B BCUCPHEC BPEMA B CIIAJIBHBIX KBapTajaxX U B
JTHEBHOE BpeMsi B OPHCHOM YacTH TOpoja COOTBETCTBEHHO.

JInst TOCTH>KEHMS BBIIIEYKA3aHHBIX MOKa3aTeNed MpelaraeTcs pealn3anns B paMKax
YaCTHO- TOCYAAaPCTBEHHOTO- MYHHUILIMIIAJIBHOIO aPTHEPCTBA:

> CTPOUTEIHCTBO MOJA3EMHBIX MAPKOBOK B KWJIBIX KBapTajax C pa3MEIICHUEM Ha KPBIIIEe
MAPKOBKU CIIOPTUBHBIX COOPYKEHUM I Pa3BUTHUs JETCKOTO M MOJPOCTKOBOIO CIOPTA, €
BBIJICJIEHHBIM YPOBHEM ISl IOYACOBOM MapKOBKH, MOMKOIA;

> CTPOMUTENBCTBO MOJ3EMHBIX IMAPKOBOK B MECTaX MOCTOSIHHOI'O MAacCOBOIO CKOIUICHMS
aBTOMOOWJIEH C HENmpOAOKUTEIbHBIM BpPEMEHEM OTCTOS C YCTPOMCTBOM Ha KpblIile
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NapKOBKU PEKPEAMOHHBIX 30H OTIbIXa, 00OpPYIOBAaHHBIX MaJbIMH HTPOBBIMU (popmamu,
(dhoHTAaHAMU U aPXUTEKTYPHBIMHU (HOpPMaMHU;

> 3aMEHa PEJIbCOBOTO  TpaHCmopra (TpamMBaeB) KOJECHBIM (Tpoiuieiibycamm), C
pacIIMpeHHEeM MPOe3KeN YaCcTH 3a CUET JIMKBUIAIMH ITYTSH PEIbCOBOTO TPAHCIIOPTA,
> B CJIydya€ OTCYTCTBHUA TEXHUYECKOM BO3MOKHOCTH 3aMEHBI PCILCOBOr0 TpaHCIIOpPTa

KOJIECHBIM, NPOBEJEHHUE KOMILIEKCa paboT MO0 M3MEHEHHMIO YPOBHSI 3ajleraHusl PebCOBBIX
nyTei (oJ- iU HaJl3EMHBIN);
> YCTPOMCTBO NEPEXBATHIBAIOIIUX NAPKOBOK.

IMPROVEMENT OF ENERGY EFFICIENCY OF EXISTING BUILDINGS'

Prof. Ph D Veliborka Bogdanovi¢,
Ass. MA Ivana Bogdanovi¢ Proti¢,
The Faculty of Civil Engineering and Architecture, University of Nis, Serbia

Abstract

In article cite energy efficiency and sustainable construction, improvement of energy
efficiency of existing buildings in Serbia, cost-efficiency of existing buildings energy efficiency
improvement.

Keywords: energy efficiency, sustainable construction, Serbia, existing building/
1. Introduction

The permanent development causes increase of energy consumptions in all sectors:
industry, transport, building construction. The energy-oil crisis necessitated saving of energy
since 70’s of 20th century. With the further development in all areas and increase of the demands
for thermal comfort, the energy consumption growth continues.

Energy used in households, prevalently for house heating, has a significant share in the
total energy consumption balance. It is clear that the consumption of energy, such as oil, electric
power, coal etc. is relatively high.

Disruption of global climate and environment pollutions are some of the damage factors
with unpredictable consequences, apart from reduction of energy resources and economic
ineffectiveness due to combustion of immense quantities of fuel.

The experience of developed countries suggests that it is possible to achieve
considerable improvement by adopting an adequate and well conceived strategy. When adopting
the energy saving strategy, efficient measures should be opted for, which would yield results in
as short time interval as possible, while retaining favorable economic effects and sustainability
of construction.

By improving the energy efficiency of buildings, additional positive effects are achieved
in preservation of the building stock, through extending its service life, as it is an already
existing resource, very valuable in material terms.

2. Energy efficiency and sustainable construction

The relatively high energy consumption causes a variety of detrimental consequences, such as:
uncontrolled deforestation which gives rise to the soil erosion, pollutant gas emission, primarily
from coal-fired power plants etc. figure 2.1.
! This paper is written within the framework of the Project of Technological Development
36042, Ministry of science and Technology
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Energy efficiency of buildings is a property of buildings to efficiently consume energy,
which is one of rather significant factors in sustainable construction which should achieve a
number of goals, applying adequate measures, such as:

o) Creation of the favorable thermal comfort inside buildings,

o optimal consumption of energy for heating, cooling, water heating, lighting, including
also the primary energy, observing economic efficiency and sustainable building by
adequate urban planning, bioclimatic designing, prevalent usage of renewable energy
sources (biomass, solar and wind energy) figure 2.2, and also the energy efficiency of
thermo-energetic facilities,

o) reduction of maintenance costs and extension of service life of buildings,

o contribution to the environmental protection, by reduction of pollutant gasses.

Figure 2.2. Renewable energy sources |

In the EU, by the end of the last century, as well as in this century the work on energy efficiency
was intensified and a number of regulations were enacted about: the energy characteristics of the
buildings, about renewable energy sources, limiting emissions of carbon dioxide through
improvement of energy efficiency etc.

3. Improvement of energy efficiency of existing buildings in Serbia

In order to successfully improve the energy efficiency of buildings, it is necessary to
define the appropriate procedure, which could consist of the following stages:

1. Determination of the energy potential of buildings depending on the age and typology:

- Analysis of energy characteristics of buildings,

- Review and analysis of previous and present regulations,

- Energy tables and calculations and measuring of energy efficiency parameters,

- Defining of the data base on the existing buildings,
2. Analysis and choice of possible measures of improvement of energy characteristics of
buildings, recommendations for energy and environmental renewal,
3. Energy, economic and environmental evaluation of proposed measures - 3E form — energy,
economy, ecology.

An undoubtedly significant contribution to energy efficiency of buildings are thermal

protection characteristics of the building envelope and building itself which are defined by the
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appropriate regulations. In Serbia, regulations in the domain of thermal protection of buildings
dates back to 1970, and it was extended on a later date:

1970 — limitation of thermal passage coefficient of the architectonic structures,

1980 — limitation of thermal stability in the summer period,

1987 — limitation of specific thermal losses of buildings,

1997-1998 — reconstruction of buildings was included,

2009 — The Act on planning and construction in which for the first time the energy
efficiency of buildings is defined.
In order to evaluate the total potential saving of energy, the previous quantification of actual
needs and potentials is required.
On the basis of /3/, in Ni§ only over 1300000 m? of housing area in multi-storey buildings was
constructed until 1987. In entire Serbia, this housing area amounts to several millions of square
meters. Even if it is assumed that some of the buildings have been to a smaller or greater extent
energy revitalized, a large portion of housing buildings has poor energy characteristics. And even
though there are no precise data, it can be assumed that the similar state of affairs is also present
in other building types. It is undoubtedly a considerable potential for improvement of energy
efficiency of existing buildings and a potential to reduce the energy consumption and thus
energy resources.

O O O O O

4. Cost-efficiency of existing buildings energy efficiency improvement

In the directive 2002/91/EC it is stated, on the basis of /8/ that improvement of the total energy
efficiency of the existing buildings does not comprise an obligatory and complete renovation of
buildings, but can be limited to those elements which are the most important for energy
efficiency of the building and which are cost-efficient. It should be possible that the investments
needed for such renovation are returned in a sensible time period in respect to the expected
technical service life of the investment on the basis of the cumulative savings of energy.

Required annual thermal energy for heating of buildings depends on the transmission
and infiltration heat losses, as well as heat gains.

Apart from others, one of the possibilities for improvement of energy efficiency of
existing buildings is by application of engineering-architectonic measures for improvement of
thermal protection performances of their envelopes, which contribute to the reduction of
transmission heat losses, and to the enhancement of the thermal comfort.
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Figure 4.1. Dependence on the total average annual costs on the degree of thermal insulating of a
structure
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The measure of transmission heat loss is represented by the coefficients of the passage
of heat through the building envelope barriers. On the basis of the minimum of total costs —
investment and service ones, the value of the economic coefficient of the passage of heat of the
building envelope elements (walls, roof etc.) is as in figure 4.1, /5/. Depending on the climatic
conditions and the type of heating energy, in Serbia these values are more than twice the lower
than the highest allowable values /4/. This piece of data indicates that energy revitalization in
order to improve energy efficiency of existing buildings is justified.

Thermal energy saving can be realized by interventions on various elements of the
building envelope. However, in the majority of the housing buildings built until 70’s, as were
discussed here at the location of Nis, figure 4.2, /3/, the building envelope is constituted by the
facade walls, as seen in the graphs 4.1 and 4.2, /3/.

Figure 4;2. App_earance and model bf the existing building
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It is assumed that the energy efficiency can be improved by lining he external solid
brick walls, 38 cm thick, by a fagade thermal insulation system with rock wool with the
thickness of 5 cm. By this, the specific transmission heat losses, calculated on the basis of /1/,
were reduced for 30%, /3/. Such result is conditioned, both by the building shape factor and by
other parameters; the result would be different for the buildings of different characteristics.

The building permanently heated with electric power, with overnight limit in heating
and with the temperature inside the premises at 20°C, with the insulation cost of 15 euro/m? of
the wall, on the basis of /6/, with the price of 0,06 euro/kWh, the electric power saving, with the
interest rate and annual inflation according to /4/, will allow the investment return time of 9
years. The result indicates, not only that the investment in the insulation of external walls of
buildings is justified, with the purpose of improvement of energy efficiency, but also that this
period is significantly shorter than the service life of the building. In the case where the walls are
made of different materials and with different thicknesses, the investment return time would also
be different, but even in their case the investment would be justified, with the acceptable
insulation investment return period.
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5. Conclusion

Improvement of the energy efficiency of the existing buildings represents the significant
potential for energy saving.

Enhancement of the thermal protective characteristics of external walls would
significantly contribute to improvement of energy efficiency of buildings, because facade
surfaces have a considerable share in the total surface area of these buildings. Apart from the
energy saving and improvement of the thermal comfort, all the potential thermal bridges would
be eliminated and linear heat losses would be reduced.

Affirmative criteria for improvement of energy efficiency of existing buildings should
be defined and the measures which would be profitable for all the participants should be
introduced, regarding the fact that the service life of buildings is considerably longer than the
investment return period and that there are other positive accompanying effects.
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INFLUENCE OF THE PHYSICAL STRUCTURE OF CITIES ON THE ENERGY
EFFICIENCY OF BUILDINGS!

Petar MITKOVIC?, Jelena PURICP
Abstract

The increasing energy consumption and pollution, especially in urban areas, indicate
that issues of sustainability, energy efficiency and passive construction should be seriously
considered. Cities, as structures made of a complex mix of natural elements and built
environment, are characterized by specific climatic conditions that are significantly altered in
relation to conditions of surrounding rural areas. Therefore, in order to design energy efficient
buildings in cities, it is necessary to analyze mutual relations between natural and built
environment. Transportation systems, buildings and open areas directly influence the formation
of microclimate conditions in cities, thus also affecting the indoor comfort in buildings. The
paper analyzes the elements of the physical structure of a city and their impact on the city
microclimate, as well as the impact on thermal comfort in buildings. It considers possibilities for
improving the urban microclimate by using certain principles of urban planning in the stage of
planning the physical structure of a city.

1 This paper is written within the Project of Technological Development no.42008, Ministry of Science and
Technology, Republic of Serbia

# Petar Mitkovi¢, PhD, full proffesor, University of Nis, Faculty of Civil Engineering and Architecture, Nis,
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1. INTRODUCTION

One of the main objectives in building design is to create a space that is pleasant for
living, that is, to provide thermal comfort in buildings. Cities, as structures made of a complex
mix of natural elements and built environment, are characterized by specific climatic conditions
that are significantly altered in relation to conditions of surrounding rural areas. High building
density, construction of multi-story buildings, a permanent traffic increase and reduction of
green areas have led to changes in climate and the occurrence of urban heat islands.

Temperatures in the cities are higher than the temperature of the surrounding rural areas,
wind direction and speed are changed resulting in poor ventilation, the insolation of buildings is
reduced due to high building density, etc. Under such conditions, thermal comfort and required
lighting in buildings are achieved by using air-conditioning and artificial lighting.

Around 40% of total energy consumption is building related. In addition, air
conditioning and artificial lighting systems negatively affect the city microclimate and contribute
to the appearance of the urban heat islands. The issue of thermal comfort in buildings is very
important because it should provide a balance between energy efficiency and sustainability, on
the one hand, and comfort in buildings on the other.

Therefore, more attention is paid to passive architecture (low-energy buildings, zero
energy buildings). Passive architecture includes: passive heating, passive ventilation (cooling)
and natural lighting. Improving passive characteristics of the building leads to reduced energy
consumption for artificial air conditioning and increased energy efficiency of buildings.

Urban areas are defined as the physical environment that is composed of “a complex
mix of natural elements including air, water, land, climate, flora and fauna, and the built
environment that is constructed or modified for human habitation and activity, encompassing
buildings, infrastructure and urban open spaces” [1]. The complex structure of the city indicates
that it is necessary to consider all natural and man-made conditions and their mutual influence in
the early phase of energy efficient building design.

The paper analyzes the elements of thermal comfort and priorities of passive
construction in urban areas, which are dependant on the specific urban microclimate. The paper
also analyzes the physical structure of cities: streets, buildings and open spaces, and their impact
on urban microclimate and indoor thermal comfort. Improving the city microclimate reduces the
need for artificial air conditioning in buildings, thus improving the energy efficiency of
buildings.

2. COMPONENTS OF THERMAL COMFORT

There are no accurate values that define thermal comfort. Acceptable thermal
environment is the one that 80% of people assess as acceptable and pleasant. Human thermal
comfort is defined by ASHRAE? as the state of mind that expresses satisfaction with the
surrounding environment. [2, 3]

Objective parameters of thermal comfort are: temperature, relative humidity, radiant
heat and air velocity. Optimum temperature in the summer is approximately 21-24°C (acceptable
20-26°C), and during the winter 19-22°C (acceptable 18-24°C), which is 1-3°C lower than
summer temperatures.

The parameters that determine thermal comfort (temperature, humidity, air movement,
radiation of other bodies or heat sources, activity and clothing) are mainly parameters of indoor
comfort and they are not applicable to outdoor conditions. People spend less time outdoors and
adjust clothing according to weather conditions, so they can accept a variety of external
conditions

? ASHRAE — The American Society of Heating, Refrigerating and Air-Conditioning Engineers
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Main climatic parameters that determine outdoor thermal comfort are wind and solar
radiation. These parameters must be considered during the city planning process in order to
emphasize their advantages (wind driven city ventilation, passive heating in winter), and
minimize their negative impacts (accelerated wind speed at pedestrian level, overheating in
summer, etc.).

Components of indoor and outdoor thermal comfort are: solar radiation, humidity and
ventilation. [4]

Air humidity in cities is mainly determined by natural factors such as water surfaces and
green areas in cities, while solar radiation and ventilation depend on built environment factors.

3. CHARACTERISTICS OF URBAN MICROCLIMATE

Urban areas are characterized by complex physical structure, which is a complex set of
built elements linked together in an integrated urban system. Physical structure of the city
consists of built and open areas, transportation and energetic systems, utility installations, as well
as natural environments associated with the built framework of the urban landscape.

Urban density is a major factor that determines the urban ventilation conditions, as well
as the urban temperature. Air temperatures in densely built urban areas are higher than the
temperature of the surrounding rural areas. This phenomenon is called “urban heat island”.
Elevated summertime temperatures in cities increase energy demand for cooling; even 5 to 10%
of community-wide demand for electricity is used to compensate for the heat island effect. [5, 6]

The heat island phenomenon is mainly due to the following parameters:

- complex radiation exchange between buildings and the screening of the skyline contributes
to decreasing the long wave radiation from within street canyons,

- large thermal mass of the buildings that stores sensible heat,

- the anthropogenic heat released from transport, air conditioning, industry, other
combustion processes and animal metabolism,

- the urban greenhouse due to the polluted and warmer urban atmosphere,

- the canyon radiation geometry that decreases the effective albedo of cities because of the
multiple reflection of short wave radiation between the canyon surfaces,

- the reduction of evaporating surfaces in the urban areas,

- the reduced turbulent transfer of heat from within streets.
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Figure 1: a) urban heat island; b) urban canyon
Besides the temperature increase, the cities affect many other climate parameters. Solar

radiation is reduced due to increased scattering and absorption, while the duration of solar
radiation in the cities is decreased 10-20% in relation to the environment.
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The city as a whole acts as a barrier in space and influences the change of wind
direction and wind speed compared with the unobstructed air movement. Buildings and streets in
cities form the so-called urban canyons. Urban form can deflect or channel winds, which may
lead to the occurrence of uneven ventilation within the city (windy street corners and stagnant air
pockets may occur side by side).

The characteristics of urban areas listed above (high temperatures, poor ventilation,
reduced insolation) require the use of artificial systems in order to achieve adequate thermal
comfort in the building. Therefore, the priority in urban area planning is ventilation at the level
of city, as well as ventilation and passive cooling in buildings, while providing the necessary
insulation at the same time.

4. PRIORITIES OF PASSIVE CONSTRUCTION IN URBAN AREAS

As previously mentioned, the priority of passive construction in urban areas is natural
ventilation and passive cooling of buildings, because the greatest amount of energy in buildings
is consumed to eliminate the urban heat island effects.

Natural ventilation of buildings is the process of supplying and removing air through an
indoor space by natural means. There are two types of natural ventilation: wind driven
ventilation (cross ventilation) and stack ventilation (relies on temperature differences).

The majority of buildings employing natural ventilation rely primarily on wind driven
ventilation. Outdoor breezes create air movement through the house interior by the “push-pull”
effect of positive air pressure on the windward side and negative pressure (suction) on the
leeward side.

A prerequisite for the use of passive ventilation technique, whether it is a wind driven
ventilation or chimney ventilation, is the presence of quality ambient air which is introduced into
the building. In addition to ventilation using wind it is necessary to provide the flow of outside
air. In places where the so-called “air pockets” are formed in addition to the lack of air flow, an
accumulation of pollutants occurs, so that the conditions for passive ventilation and cooling of
buildings are very poor. The estimation of wind speed is very important for passive cooling and
the design of buildings with natural ventilation.

Plans to address air circulation at the scale of the city should always be framed within
the context of regional, city-wide and micro scales.

Regional climate influences prevailing winds, wind speeds and seasonal variation
during the year. Different physiographic settings of a city (hills and valleys, large bodies of
water) modify regional climate and may produce differences in air circulation in cities with
similar regional climate. Finally, buildings, streets and open areas in cities create an urban form
with a complex topography.

In order to create conditions for passive ventilation inside buildings it is necessary to
improve the ventilation at the level of town and city block, which can be achieved by applying
appropriate principles of urban design. During the process of city planning and building design,
it is also necessary to consider natural lighting and passive heating requirements in accordance
with particular type of climate.

5. ELEMENTS OF PHYSICAL STRUCTURE OF CITIES AND THEIR IMPACT ON
CITY CLIMATE

The physical structure of a city consists of buildings, streets (transportation systems)
and open spaces. The interrelation of these man-made structures and natural conditions
determines the city microclimate.

Streets. Street orientation in relation to prevailing wind direction and street width can
affect the ventilation at city level by accelerating or reducing air flow in the city. Figure 2 shows
three different street orientations in relation to wind direction.

The streets parallel to the wind direction (channelization effect) improve the ventilation
of the town and the removal of pollutants from the city core, but also create conditions that may
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be unpleasant for pedestrians. In the case of streets oriented at a 45 degree angle to the wind,
accelerated wind speed may occur on the leeward side — bar effect.

In terms of ventilation, the most unfavorable case is when the street is perpendicular to
the wind direction, due to retention of pollutants in the space between the buildings.

gk, | o ‘
i A ‘S
wivd direcion = 47°
Street canyons oriented Street canyon oriented at a 45 Street canyons lined with
parallel to the wind degree angle to the wind. buildings the same height
direction - channelization Accelerated wind speed may perpendicular to prevailing
effect. occur on the leeward side —bar ~ winds — reduced ventilation

effect.
Figure 2:Street orientation in relation to prevailing wind direction

Buildings. Shape, height and position of buildings along the street affect ventilation of
the space between buildings at the pedestrian level and the ventilation of higher, boundary city
layer. Figure 3 shows different buildings and their impact on ventilation.

SHAPE ¢ IN PROFILE

Street canyons lined with buildings of Deep, narrow street canyons perpendicular to

different heights or that are interspersed with prevailing wind and wide canyon with
open areas piramidal buildings

Buildings of different height Buildings of similar height

Figure 3: Different types of buildings and their impact on ventialtion[7]
Air circulation is reduced in street canyons with long blocks and buildings of similar height
oriented perpendicular to prevailing winds and short street canyons blocked at both ends.
In order to improve ventilation at the city level, and thus reduce the effects of urban heat
island, it is necessary to consider some principles in urban planning:

- orient streets and open spaces to channel wind, to allow penetration of winds into the city;

- design major open spaces to enhance the penetration of breezes into the city (Stuttgart has
implemented a system that links hillside parks with boulevards in the valley bottom, air
flows off the hillsides into the city);

- create large open areas in densely built urban area;
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- exploit the potential of large parks to initiate local breezes (local breeze may be initiated by
the difference in air temperature between the park and adjacent streets).

- If street canyons are perpendicular to the wind direction, air circulation and ventilation are
reduced. In this case, the ventilation may be increased by using the following strategies:

- widen the street canyon,

- form openings in the street canyon by frequent intersections or open spaces,

- form street canyons with uneven building height,

- step buildings back from the street,

- design intersections to deflect winds into the street canyons.

Forming urban canyons, according to principles listed above, improves ventilation at the
level of the entire city (thus improving the air quality in the city) and creates conditions for
passive ventilation of buildings. During the night, buildings are being cooled (night cooling) and
during the day they act as heat storage, preventing the overheating of buildings.

Figure 4 shows the recommended
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In cold climates, streets are oriented
perpendicular to the direction of winter
winds in order to prevent the penetration of
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Figure 4:Recommended urban patterns in south direction for better street shading.
different climates Street orientation in the north-south
direction results in more shadows on
buildings. In contrast, the rotated orientation provides better street shading. Plans rotated by 22.5
to the north-south direction increase street shading and meet the criteria of solar orientation at the
same time, which makes them suitable for temperate climates. [8]
To ensure good natural lighting, it is necessary to determine the distance between buildings
according to the winter sun. Natural lighting in street canyons oriented north-south can be
improved by using following strategies:
- reduce building height on the east side of the street,
- widen street canyon,
- step buildings back from the east side of the street.
Open spaces. In contrast to rural areas, where green and open spaces dominate, in urban
areas green spaces are reduced, while paved and built areas are increased. Trees and vegetation

Tropical - Arid Tropleal - Humid
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provide shade, which helps lower surface temperatures. They also help reduce air temperatures
through a process called evapotranspiration, in which plants release water to the surrounding air,
dissipating ambient heat. In contrast, urban areas are characterized by dry, impervious surfaces,
such as conventional roofs, sidewalks, roads, and parking lots. The change in ground cover
results in less shade and moisture to keep urban areas cool. Built up areas evaporate less water,
which contributes to elevated surface and air temperatures. [10, 11]

Green areas may have 6-8°C lower temperature compared to the built and paved areas
of settlements, due to a combination of evaporation, reflection, shading and keeping cold mass.
Measurements have shown that evapotranspiration from plants at the National Park of Athens
creates “oases” of 1-5°C lower temperatures during the night. [10]

When very large wooded parks, especially those that include a reservoir or large lake, are
surrounded by an urban district, a local breeze may be initiated under calm conditions by the
difference in ground level air temperature between the park and adjacent streets. Such breezes
might enhance air circulation in adjacent streets.

Figure 5 shows the cooling effect of Lafontaine park in Montreal, Canada. Cooled air from the
park spreads over adjacent built area.The temperature inside the park is 14°C and the
temperature in the built area is 16,5°C.
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Figure 5: Cooling effect from Lafontaine Figure 6: Lafontaine park, Montreal Canada
park, Montreal Canada [9]

The plan of Chandigarh shows principles of “air
drainage” in the city. The main streets are
oriented according to the dominant winds, while
a system of linear green spaces intersects the
center of each large city block, allowing
nighttime air drainage.
Besides the influence on microclimate in urban
areas, vegetation in cities is of great importance
to provide indoor comfort. Trees create shade
during the summer and thus protect buildings
from overheating, while during the winter they
allow the penetration of sunlight into the interior
of buildings.
6. CONCLUSIONS
) ] ] ) The continuing increase of energy
Figure 7: Plan of Chandigarh with corridors  consumption for air conditioning suggests a more
of linear green areas for profound examination of the urban environment.
“air drainage” of town blocks The city is not a simple set of mutually
independent objects, but a “complex mix of natural elements and the built environment”. The
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interrelation of man-made structures and natural conditions determines the city microclimate.
The main problem in the cities are urban heat island, so it is necessary to consider
the possibilities of elimination of their effect on urban climate. Thus, natural ventilation and
cooling are priorities in urban areas.The position of the streets (urban canyons) in relation to the
dominant wind directions contributes to the ventilation of cities, city blocks and passive
ventilation of the buildings, while the presence of water and green areas in cities lowers the air
temperature, etc.

All of the abovementioned indicates that the construction of energy efficient buildings
cannot be considered independently of the conditions of natural and artificial (built)
environment. The aim is to consider all components (natural and built) during the process of
planning, in order to emphasize their advantages and minimize their negative impacts.

Applying the appropriate principles of urban planning in designing the physical
structure of a city can significantly affect the improvement of climatic conditions in the city, thus
affecting the indoor thermal comfort. All of this contributes to the reduction of effects of urban
heat islands and reduction of energy consumption in buildings.
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0 Hac / Uctopusa

Hawe npeanpuaTtne ocHoBaHo B 1966-om roay v n3HayanbHO 3aHMMaNOCb NPOU3BOACTBOM KMpnuya
C NOMOLLbIO YCTaHOBKM, pa3paboTaHHOM B cOBCTBEHHOM macTepckoii. B 1971-om rogy oHo npuobpeTaet
nepsbli rPy30BUK U HAYMHAET 3aHMMaTCA pa3paboTKol KOTI0BaHa U NepeBo3KoW maTepuana

B OKPEeCTHOCTM ropoaos CBpaur n Huw.

Mpeanpuatue 6bicTpo NpuobpeTaeT ewé ABa rpy30BMKa U NepPBbI NOrPy3UYUK U HAYMHAET 3aHUMATbCA
Ma/I03TaXKHbIM CTPOUTENBCTBOM W NMOCTPOMKOMN A0POT.

B 80-bIx rogax KOMNaHWA pacwmpseT NapK CTPOUTENbHOW TEXHUKKM NpuobpeTan HOBbIV NOTPy34nK

1 Bynbl03€ep, a TaKKe U rPy30BMK C NOMOLLbI0 KOTOPOrO HAYMHAET COBEPLUAETb TPAHCMOPTHbIE
yCnyru B cTpaHe 1 3apybexkom.

B 90-bIX rogax gena pasBMBaOTCA M KOMMNaHUA NpUobpeTaeT CTPOUTENIbHYIO TEXHUKY, Heobxoanmyto
ON19 BbINONHEHUA 6onee cepbe3Hbix M 06LWMPHBIX paboT. TenepelHee Ha3BaHMe NpeanpuaTue
nonyumno B 1992-om roay.

B 2000-em rogy npeanpuATMe NosbiWaeT 06bem CTPOUTENbHOM AeATENIbHOCTU U NMOKYMaeT Nnepsbli
rpaBuiiHbIN Kapbep Ha bepery peku tOxHas Mopasa.

B pamKax HoBoro komnsekca npeanpuatus 8 2002-om rogy OTKpbIT BETOHHBIM 3aBO4 B KOTOPOM
HaYyMHaeTCA NOCTPOIiKa HOBOTO 34aHUA yNpaBaeHUA, NPOU3BOACTBEHHOIO NOMELLEHUA U NIOLWAAKM
[ONA CTOAHKKM aBTOMObBunen.

B TeyeHue nocneayowmx NeT ocyLecTBNeHbl KanuTanbHble paboTbl, OTHOCALLMECA K TOPOACKOM
MHOPaCTPyKTYpe, No 3aKkasy ,[Anpekuumn no passutuio ropoaa Huw” 1 4acTHbIX NPeAnpUATUNA.
CoBeplueHa TaKKe U MmoAepHU3aLuma BeTOHHOro 3aBoja U CTPOUTE/IbHON TEXHUKM.

B 2005-om roay BeToHHbIN 3aBO4 NOAY4MA HOBOE NporpaMmmHoe obecrnedyeHue A1a ynpasaeHua
npoussoacTBomM 6eToHa , aBTOMaTUYECKME [03aTopbl LeMeHTa, dpakuuii u Boapl,

a TaKXXe 1 HOBble MUKcepbl U BeToHoHacoc.

MpeanpuaTUe TakXKe 3aHMMAETCA TPAHCMOPTOM U NPeAOCTaBNEHUEM B apeHAy CTPOUTENbHOM

1 CNeuTexHnKu, BbINoHEeHWeM 3eMAHbIX PaboT 1 NPOU3BOACTBOM KaMEHHOro 3anonHuTens,
ranbKku u 6eToHa.

CneuunanbHOCTb NPeANPUATHA - BbINOAHEHWE PaboT B TAXKE/bIX YCI0BUAX NOAPA3EMBAOLLMNX
rNy6OKyto packonky ( ybuHoO cBbilwe 5M ), CHUKeHWe YPOBHA NOA3EMHbIX BOA, U3roTOBAEHWE
OMOpPHbIX CTEH, peLueHue npobnembl cTabunbHOCTM oKocoB. COBMECTHOM paboToi OnbITHbIX
VH}KEHEepPOB U UCMO/Ib30BaHWEM COBPEMEHHOro 060pyA0BaHNA U HOBEMLWMX HAYYHO- TEXHUYECKUX
OOCTUMKEHUM, NpeanpuaThe BbICTPO CTaso BeayLWmUMm CTPOUTEIbHbIM NpeanpuaTuem B Cepbuu.
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KOHKYPEHTHOCTb Ha pPbIHKE MpeanpUAT1eE OCYLLEeCcTBAAET HabNtoAeHMEM COBPEMEHHbIX TEHAEHLMIA
W pa3BUTUEM TEXHONOTUM, MeXaHU3aumm, 060pyA0BaHUA, OPraHM3aLMmn U MEHEAKMEHTa

OCHOBHbIMMU AONTOCPOYHbIMU Lenamum npeanputna ABAAKOTCA ©

- MOCTOSIHHOE Pa3BUTHE CUCTEMbI YNPABIEHUSA KaYeCTBOM

- NOCTOSHHOE Pa3BuUTHE NPOAYKUMM/ycayr v paboyei mporammbl

- moaepHu3aums obopyaosaHua

- 0bcnykmBaHue 06beKToB M 06opyaoBaHUS,

- obecneyeHne KOMPOPTHbIX Paboymx MOMELLEHWUI U YCIOBUIA TPYAQ,

- obecneyeHune BbICOKOTO Ka4ecTBa BXOAHbIX PecypcoB

- pasBuTHE M NPUMEHEHME KOMMBTEPHOM CUCTEMbI, KOHTPOIMPYIOLLEN BCE NPOLECChl PaboTbl
1 obecneunBatoLLeil NOAKIIOYEHUE K CETH,

- COTPYAHWNYECTBO C Hay4YHO-UCCAEA0BATENbCKUMM UHCTUTYTaMM,

- MOBbILWEHWE KAaYecTBa XM3HWU PabOTHUKOB,

- NobyKAaeHWe 1 pa3BUTUE MHOBALMOHHOMN AeATeNbHOCTY.
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TNaBHbIMU MPUOPUTETAMM HaLLEH KOMMNAHWUM ABAAIOTCA KaYeCTBO OKasblBaeMbIX YCAYT, HAAEXHOCTb,
[eNnoBas 3TUKa U y40BNETBOPEHHOCTb KIMEHTOB pe3y/ibTaTaMu Hallei paboTbi.

C Kakabim gHem npeanpuAaTue CTaHoOBUTCA 6onee CUNbHLIM U KOHKypeHTHOCﬂOCO6HbIM npegnpuaTuem,
oTeBevarouwem scem ycnosmam 1 TpeGOBaHVIFIM cerogHALHero CTpouTeIbHOro pbiHKa.

aKkuMm obpasom, NpeanpuaTUe CTAHEeT yBaXKaemMoin KOMNaHWeN, C XopoLuen penyTaumnen,
KOTopas CBOMM CTUAemM paboTbl 1 AeN0BOI 3TUKOI 3aCNYXKWUT AOBEPUE BCEX 3aUHTEPECOBAHHBIX /INLL.

CrpoutenbctBo 3aBoga «Yura Corporation» KOxHa Kopes

B ropoae Huw.

B npomuwinbeHo 3oHe ropoaa Huuw, no 3akaszy komnanuu “Yura”
lO>kHaKopes B NpoLIOM rogy Ha4yanu CTPOMTENbCTBO a B €TOM roay
3aKOHYMAUN CTPOUTENLCTBO3aBOAA MO NMPOU3BOACTBY KabenbHUX
CUCTEMOB 32 aBTOMOBU/IbHYIO MPOMULLIBEHOCTb,
cymapHounosepxHocTby 30.000 m2
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CrpouTtenbcTBO « ABTOKOMEpL, LLeHTpa»

B ropoae Huw.

CTpOUTEeNbCTBO BbICTABOYHOrO Ca/IoHa ANA Npe3eHTalmo aBTomobunos
C CONPOBOXKAALWMM ODUCHUM NOMELLEHNEM, CEPBUCHUM
ONCAYKUBAHMEM U CKNAACKUM NOMELLEHMEM 3aMaCHUX YacTbel U
ranepenn cymapHoi nosepxHocTbu P=2.500 m2. O6beKT cocTasnaer
nepeyto ¢pasy peannsaumnmn KOMnaeKca KOTopbIii Nocae 3aKkaHYMBaHUA
AOMKaH UMeTb 4 aBTOMOBUNBHUX 33/10B M COBMEHOe

CepBUCHOE ONC/YXKUBAHME.

CrpoutenbctBo «Agrohim» 6U3HUC LLEHTPA C CEPBUCHUM ONCAYKUBAHMEM
B ropoae Huw.

O61beKT «Agrohim», co3aaH 13 2 coBpemeHo 060pyA0BaHbIX 337108 ANA
npoaaKy aBTOMo6UN0B U COBpeMeHOe CepBUCHOE ONCYKUBaHUE
«Hyundai n Daewoo», NOCTPOEHO MO MUPOBMM CTaHAAPTAM.

B cocTaBe 06bEKTa PacroNOKeHU U CKNALACKME MOMELLEHNA 3anacHUX
YacTbei, CepBUCHO ONCAYXKUBaHUE U OPUCHME NOMELLEHWA.

MonHan NoBepxHOCTb yKa3aHoro obbekTa 1200 m2.
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Toprosuit lom“Mr.Bricolage”

Toprosuit Jom CNpoO3KTMPOBaHMIA Ha POBHOM NJIOLIYAAKE YY4UTUBAA
BCE Heonxoammue TpebosaHUa KoTopble TpeboBanuc

13 HEONXOAMMOCTM NPOBEeAEHUA CTabuan3aLun rpyHTa.

MpPO3KT onNupanca Ha apMmMpPOBaHO - BETOHbIN pam,

co3aaH u3 6anku, ctonbos 1 onopu.
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MonHas cucTema CTPOUTENbCTBA 3a4yMaHa M npucnocobabeHa
CUCTEMM peanunsaumm ToTanHon c6opKM 1 YTo Bbl B MOAHOW Mepu
noTXoAmna HaMeHeHuo 0bbekTa. YunuTueas $hakT 4to npu
CTPOUTE/ILCTBE CYLIYECTBYET OYEHb Maso KJaCUYeCcKom cuctemm
CTPOUTENbCTBA, 3alyMaHWU TEXHONOTUYECKMIA NOTXOA, CTPOUTENIbCTBA
rapaHTUMpyeT KOPOTKbI CPOK BbINONHEHUA PaboTbI.

KOHCTpYKUMA 06bEKTa apMUPOBAHO - BETOHAsA, NPO3KTMPOBaHA
B MOHTA}KHOW cUCTeme CTpouTenbCTBa. MpeaycMmoTpeHn
KOHCTPYKTUHME CUCTEMM PACUUTaHWN U AUMEH3UOHUPOBAHM Ha
OCHOBE COBPEMEeHMUX KOMMIOTEPHUX MPOrPaMMOB.
KOHCTpYKTUBHME AeTanbu (pamu) NpeayCMOTPEHU U3

rnaBHbIx 6anku, pacagHux 6anku n 6anku dyHaameHTa.

dyHaameHT 06beKTa peasniv3oBaH OAMHOKUM dyHAAMeHTaMm, pasmepa
M apmMaTypu Nosly4eHUM Ha OCHOBE MPOBEAEHUA CTaTUYECKOro pacyéTa.
Mopa, dyHAaMEHTOM peann3oBaHo yNAoTHEHME rpyHTa 4o Ms=40Mpa,

1 BbINONHEHA NOACTaBKa U3 HeapmupoBaHoro 6eTtoHa TonwmHe d=10cm.
InybuHa nposeaeHuna cTpouTenbctea GyHAaMeHTa NpuKasaHa Ha cxeme
ceyeHue 06bekTa, n 06yCN0BAbEHA APXMTEKTOHO - KOHCTPYKTUBHUM
TpeboBaHnem camoro 3aaHuA. CTonHbKU PyHAAmMeHTa
OVMMEH31OHMPOBAHM 3a pa3peLleHy HarpysKy rpyHTa, Ha OcCHose
npeaocTaBneHoro feomexaHU4eckoro npoakra. CtonHbn dpyHAaMeHTa
mexay coboii CBA3aHU rOpU30HTAIHOM apMATYPHOM CeTU B ABYX
OPTOroHaNHbIX HAaNpPaBAeHUAX.
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dacagHas cTeHa U3roToBaeHa M3 TEPMOM30/1aLLMOHOro MaTepmaia BHYTPH
M JKECTbU U3 aZlyMUHUSA C HApPY»KHOW CTOPOHbI. Kpbila M3rotossieHa u3
TEPMOM30/1aLLMOHOr0 MaTePUANA a CBEPXY NocTaB/ibeHa Gonua T1n

,Sika pan“ un Bcé eTo nocTtaBNeHO Ha BOIHOBATOM YKeCTbMU.

KpuLwa onupaeTbca Ha cekyHAapHWe Banku KpuLlibl KOTOpble NocTaBaeHe
Ha pacTosaHuto 12,00 meTpoB a mexay coboli Ha pactoaHuto 2,50 m.

KoHcTpyKuma nona nmeet TonwwmHy d=33 cm, C NOACTaBKOM U3
HeapmupoBaHoro 6eToHa TonwmHe d=8 cm, TepMoun30iauma TONALMHE
d=5cm v nonosoi NAnTK usrotosneHom ns “ferobetona” TonwmHe d=20cm
MB30. dyHanpoBaHWE NOA NONHOM KOHCTPYKLMU U3TOTOBNAEHO U3
ynaoTHeHou webeHbn d=20 cM M U3MENbYOHOTO KamHbA TonwuHe d=10 cm,
KOTOPbIMI UMeeT MoAyn YNNoTHeHocTb MS=40 Mpa.
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High density housing - a response to sustainable housing growth in the proces of town
planning?

Dr Ljiljana Vasilevska
Abstract

This paper considers the ways of overcoming the impediments during the design and
construction of high density residential areas, analyses the difficulties and challenges, and points
out, through good practice examples, that high density housing can provide significant benefits
for its beneficiaries, as well as for the local authorities and investors. Additionally, this paper
provides recommendations related to the significance and principles of urban and architectural
design of high density residential areas.

Keywords: high density housing, urban design, benefits, recommendation
1. Introduction

Since industrialization, a series of social changes have witnessed decay of inner cities
and later, of suburbs and sprawls, creating a large number of environmental and economic
problems. The housing challenge demands for the increase of cities’ densities, bringing life back
into the centers through concentrated programs of urban design and regeneration.

Can we provide enough both affordable and attractive housing at locations where people
want to live? Nowadays, construction of high density residential complexes represents more and
more possible answer to this question, as well as the answer to the problems of (un)controlled
expansion of cities and using high-quality agricultural soil, urban sprawls and decay of city
central areas. However, even though there are many good sides of construction, high density
housing is regarded more as a problem than a possibility, causing controversy in professional
circles and in the public, mostly due to the perception that high density housing brings lower
quality of living. It is a fact that the scope of potential impediments in the process of urban
planning and construction of high density residential areas, complexity of the process and
diversity of interests and actors can create conflict situations, the result of which can be the
construction of residential areas and settlements with low housing and living quality, which is
proved by many examples from the past. Still, if the process of urban planning, design and

' Dr Ljiljana Vasilevska, Associate Professor, Faculty of Civil Engineering and Architecture,

University of Nis, Serbia, Aleksandra Medvedeva street. 14, e-mail: ljiljana.vasilevska@gaf.ni.ac.rs
This paper is written as a part of research project of technological development 36042, Ministry of
Science and Technology.
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construction implies a set of coordinated activities which promote better design, sustainable
development and larger involvement of the community, as well as if there is a consensus and
partnership between the actors involved in the process- local authorities, public and private
sector, investors, planers and designers- high density housing can provide better living
conditions and become an efficient means of sustainable spatial, social and economic
development of many cities.

2. Definition and measures of high density housing

The definition of density housing and its measurement is important, because different
interpretations can lead to wildly varying urban design approaches. Density defines the number
of people or households occupy an area of land, and it is usually expressed in terms of the
number of habitable rooms (bedrooms, living rooms, dining rooms and large kitchens) or
dwellings per hectare. In addition, it is now common to assess the density of housing
development in terms of the number of people, bed spaces or even children accommodated?. The
definition of net and gross density varies from state to state and country to country.

High density housing is housing designed to hold significantly larger number of people
than is typical for particular area of land in that particular region. There is no universal
definition. There is usually a local definition in the zoning laws, such as more than 10 units
(separate living quarters: apartments, townhouses, etc.) per acre, or over 60 dwellings per hectare
and generally five-storey or more high, for example apartment buildings®.

For example, the UK government's planning measures® encourage minimum densities
of 30dph and maximum ones of 50dph (Poundbury, Dorchester, for example, Fig. 1). However,
there are opinions (Munday, 2000) that this is a low threshold which addresses only the worst
offenders: the Greenfield, semi-detached house builders. Potentially, it is possible to obtain much
higher densities in good conditions and appropriate context, which requires more sophisticated
planning and design approach linked to the location and tenure. In urban centers with good
transport connections, the density of new homes could be significantly higher than 50dph
(Canning Street, Liverpool, Fig. 3). Some historic parts of London reach 200dph, but their access
to major parks, retail and entertainment facilities make such high density living both desirable
and exciting. Other successful developments in London reach densities as high as 400 to 500dph
(Baltimore Court on Vauxhall Bridge Road, Fig. 4).

One thing is certain, there is no such thing as an optimum density, and density alone is
not the key to successful housing. Many other factors contribute to this. Good urban and
architectural design is one thing; the quality of housing management is another®.

B , = )

Fig. 1. Poundbury, Dorchester Fig. 2. Hulme Crescents, Manchester

Retro village built in a traditional style achieves a  High density council housing built in the 1960s that had to be

density of 34 homes per hectare. demolished because it proved so difficult to manage.

? Density calculations become more complex in developments that contain a mix of housing and other uses, especially
if different uses are on different floors of a building. In non-residential developments, the most commonly used
measure is plot ratio, which compares the area of usable floor space to the total site area. Plot ratios are generally the
most useful measure for developments containing a mix of uses.

% apps.actpla.act.gov.au/spatialplan/6_glossary/index.htm

* Planning Policy Guidance Note 3: Housing, 2000.

®> Munday, B.: Space invading, Society Guardian, 2002.
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Fig. 4. Baltimore Court, Vauxhall Bridge

Fig. 3. Canning Street, Liverpool
These Georgian terraces close to the centre of ~R0ad, London

Liverpool were originally designed as family =~ A new PRP-designed development for the
houses. Some of the homes have now been  Peabody Trust with a density of more than 400
subdivided into flats to provide a density of ~homes per hectare.

119 homes per hectare.

The area used to calculate density is generally the net site area. According to PPS3°, net
site density includes only those areas that will be developed for housing and directly associated
uses which includes: 1) access roads within the site, 2) private garden space, 3) car parking areas,
4) incidental open space and landscaping, 5) children’s play areas. It excludes: 1) major
distributor roads, 2) primary schools, 3) open spaces serving a wider area, and 4) significant
landscape buffer strips.

3. Percepcion of density

Despite many public and policy debates and researches on the subject, there is still a
profound wariness about high density housing because of its assumed association with high rise,
which has a bad reputation. Many experts are reserved to the issue of additional expenses related
to high density housing. Additionally, the public shows a certain dose of distrust to high density
housing plans, especially to those referring to Brownfield locations- this distrust is mostly based
upon the belief that a large number of tenants will cause overpopulation, reduce the quality of
living and cause numerous problems in spatial organization and utilization, particularly of the
parking space.

Certainly, high-rise living brings with it a set of preconceptions and physical and social
problems. Many of the tower block estates of the 1960s and 1970s proved to be social failures,
with their monotonous, monumental forms and inadequate internal space standards. However, in
these cases, the reason for failure is not only poor design and shoddy construction, but also
inadequate management and maintenance of bad projects, especially in the number of people or
units and high density housing (Power, 2005). But high-density living doesn’t have to mean
high-rise towers — it could mean relatively low-rise blocks of five or six-storey buildings with
their own communal space and variety of layouts and built forms. Due to this, the same number
of units can be accommodated in different spatial forms - towers, terraces or courtyards, which
have different social impacts on their surroundings and residential communities. The compact
city and intensive development does not necessarily imply high rise buildings’.

® Planning Policy Statement 3 (PPS3): Housing, Communities and Local Government, London, 2010.
" London, for example, has achieved some of its highest residential densities in relatively low rise areas, while
isolated; poorly designed tower blocks have not necessarily delivered high density or usable public space.
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High density housing causes many concerns, as majority of people connect it with
unpopular housing types. However, we often forget that high density housing also includes
examples such as urban villages or historic picturesque towns- markets. Density itself does not
appear to be an issue. The important fact is density of a specific site, in relation to its design,
facilities and the general standards and behaviors in the neighborhood and the people who will
live in the housing®.

Davies (2005)° gave advice on the type of accommodation that can be achieved at
various densities. They suggest that on suburban sites net development densities of 250 habitable
rooms per hectare (or approximately 59 dph) can be achieved with a mix of terrace and detached
houses with gardens. On suburban sites offering a mix of terraced, semi-detached and detached
houses with gardens, as well as apartments with a mix of private and communal open space, they
suggest that densities can increase to between 300 and 400 hrh (c 115 dph).

Tunstall (2005) believes that people’s perceptions of housing density are driven by
design and other environmental clues, and can differ substantially from actual density figures.
She concludes that density preferences are not a significant choice factor and comments: "When
choosing areas to live in, people were attracted by low crime rates, good health facilities, low
cost of living, good shopping and good race relations,” and, "factors which were not necessarily
related to density appeared to be the most important in their priorities, size of home, its design
details, the quality of construction”.

4. High density housing - benefits and impediments

In the right circumstances, higher densities can produce a range of benefits such as: 1)
increasing value, 2) convenient shops and services, 3) safer streets, 4) design for living, 5)
energy conservation, 6) mixed communities and 7) sense of identity and place.

"In many urban situations, medium rise, higher density buildings (of about 3-4 storey-
buildings) in general provide the optimum form which maximizes density whilst minimizing
perceived intensity or overcrowding. They can also be designed to be attractive, energy efficient
and have mixed use whilst: 1) reducing costs of land acquisition and site infrastructure, 2)
avoiding costs of lifts and other services, 3) providing a robust form which allows changes in use
over time, 4) forming terraces or low rise flats, the most cost effective building form in housing,
5) increasing energy efficiency and the ability to be oriented for passive solar gain, 6) providing
lifetime homes that can be readily adapted for the elderly or disabled."*° Significant advantages
of higher density can be much harder to see at first, and they become apparent when there are
successful models which prove how good high density can be.

On the other hand, there are many impediments to building higher density settlements
such as: 1) distrust and conflict, 2) institutional inertia, 3) lack of capacity and 4) design
challenges. Research shows that the biggest impediments to building higher density settlements
for the local population are the following: concerns about the impact on traffic and parking, local
residents who are not in favor, ‘out of character’ with the local area, concerns about the impact
on local services (e.g. schools, hospitals), concerns about the lack of public spaces and playing
areas within the settlements, associated with "problem" families, local councilors who are not in
favor, perception that they are ugly and will reduce house prices for current residents™*.

® In general, as density increases so does the need for intensive management to keep an area safe and clean. This

increases revenue and capital costs, and is one reason why high density schemes can work for the well off, but for
poorer people often fail (Hulme Crescents, Manchester, Fig. 2).
% Better Neighborhoods: Making Higher Density Work, Literature Review, Building for Life, 2005.
10 Better Neighborhoods: Making higher densities work, CABE (Commission for Architecture & the Built
Environment), London, 2005.
1 Better Neighborhoods: Making higher densities work, CABE (Commission for Architecture & the Built
Environment), London, 2005.
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Table 1. High density and affordable housing - myths and facts

Myths

Facts

High-density housing is affordable housing;
affordable housing is high-density housing.

Not all high density housing is affordable to
low-income families.

High-density and affordable housing will
cause too much traffic.

People who live in affordable housing own
fewer cars and drive less.

High-density development strains

services and infrastructure.

public

Compact  development  offers  greater
efficiency in use of public services and
infrastructure.

People who live in high-density and
affordable housing will not fit into my
neighborhood.

People who need affordable housing already
live and work in your community.

Affordable housing reduces property values.

No study has ever shown that affordable
housing settlements reduce property values.*

Residents of affordable housing move too
often to be stable community members.

When rents are guaranteed to remain stable,
tenants move less often.

High-density and  affordable  housing
undermine community character.

New affordable and high-density housing can
always be designed to fit into existing
communities.

High-density and affordable housing increase
crime.

The design and use of public spaces has a far
more significant affect on crime than density
or income levels.

Source: Myth and facts About Affordable & High Density Housing, A Report by California

Planning Roundtable California Department of Housing & Community Development, 2005.
*in California
5. Recommendation and key principles

Although there are many understandable differences between countries caused by
specific institutional, systemic and planning framework, several common principles and
recommendations can be identified.

IR

Fig. 5. Old Haymarket, Liverpool

The redevelopment of this site has
been described as a 'textbook approach
to urban renewal', and earned the
developer, Urban Splash, a RIBA
Client of the Year Award in 2001.

T o "

Fig. 6. Fulham Island, London

Fulham Island is a £9.4m mixed use development on a
tricky island site at the southern end of the North End
Road market in West London.
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Fig. 7. Beaufort Court in Lillie Road, West London
Beaufort Court was designed as a model of affordable housing. It is high density, energy efficient, and

innovative in construction. The houses and flats range in size and are arranged in three blocks round a
commiinal area There is an all-aweather snorts conirt with car narkina 1inderneath

Attractive and popular high density housing can be achieved when a number of interrelated
factors are applied, including:

- Anoverriding objective is to achieve long term sustainability;

- A partnership approach is taken to town planning and implementation;

- Adequate infrastructure exists or is provided;

- Mixed tenure is included and is indistinguishable;

- High quality design is achieved;

- High design standards are agreed and funded,

- An integrated approach is taken to providing high quality landscaping;

- Residents are encouraged to respect their environment;

- High standards of management and maintenance are in place;

- Residents can generally choose where they live;

- Internal space standards are generous;

- Sufficient storage space is provided;

- Adequate facilities for children of all ages are provided within the neighborhood,

- Spacious balconies are provided where private gardens are not.

- The reports based on the study of European cities*? recommend, inter alia:

- All larger schemes are based on a masterplan which takes into consideration all relevant
interest groups and the local authority has to depend largely on its planning powers to
influence the masterplan, adequate resources are devoted to understanding the issues,
preparing its case and ensuring that the requirements of all the actors are taken into
account;

- Masterplanning to create a sustainable neighborhood is balanced by greater architectural
variety in detailed design for individual buildings;

- An outline brief agreed for achieving successful high density housing that could be adapted
to specific circumstances during masterplanning;

- The importance of good masterplanning and maintenance is recognized as a critical factor
in achieving successful high density schemes and is properly planned and considered at the
masterplanning stage;

*High Density Housing in Europe: Lessons for London PRP Architects for East Thames Housing Group, 2002.
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- There are responsive neighborhood services providing effective management support to
residents where they cause nuisance to neighbors and do not behave within acceptable
norms:

- At the concept stage, the financial needs of implementing the above requirements are seen
as an integral part of the brief;

- For affordable housing, residents should show the desire to live in the accommodation and
this is achieved through an appropriate choice-based letting system which allows an
element of under-occupation and gives priority to existing social housing tenants;

- There is an objective of achieving a balanced community related to the family size, income
and employment status, which is supported by letting plans for the social rented housing;

- Affordability must take account of both rent and service charges. Where service costs
exceed affordable levels they must be subsidi,zed.

Fig. 8. Angel Waterside, Islington, London

An imaginative high density, mixed tenure, mixed use urban redevelopment of a former
Brownfield site, which also creates an excellent new public amenity.

Fig. 9. Adelaide Wharf, Hackney, London
Adelaide Wharf is a redevelopment of a
Brownfield site into high- density, high-quality
housing within a largely residential area of
Hackney.
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Flg 10. Hammarby Sjostad, Stockholm

According to research based on eight case studies of high density housing association owned and
managed schemes in London®?, the key factors which are recommended for careful consideration
when embarking upon high-density developments are: 1. density levels and location; 2. design
and quality; 3. development costs; 4. allocation and occupancy; 5. management approaches, and
6. working with residents and communities. Key points of the research are summarized below:

Successful high-density housing has four key factors - location and sense of a place,
successful allocation policy and occupancy, successful management approach and good
design;

Varying density across a site can resolve intensity of utilization problems;

High-density schemes should have letting plans as a matter of course;

Management is crucial to the success of high-density schemes;

High-density schemes have higher service charges and rents, especially in schemes
developed in partnership with the private sector. This is particularly problematic for mixed
tenure schemes;

Even at high densities generous sized personal outdoor space should be provided (i.e.
through balconies);

Families can successfully live in high-density schemes under certain provisions:

"Families can therefore live in high-density schemes, provided that serious consideration is
given to housing families with children above ground level. Families should also ideally
have their own access. ... for family- only accommodation, 250 homes per hectare is
probably the maximum acceptable housing density. Amenities must be provided for
children."

"...high-density living can be successful for all household types with any range of
economic circumstances — but only if it is high-quality living, facilitated by quality design
and intensive management, supported by appropriate occupancy levels, procured through
sensitive allocation policies."

13 Capital Gains: Making High Density Housing Work in London Cope, Helen with Avebury International, for the
London Housing Federation, 2002.
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Crparerus pazsutus OAQO Kb «Muxaitnockunii IIZKKCh»

Bunorpaznosa A.C., Ilpencenarens npasienust OAO “Muxaiinosckuii Ilpomxunctpoitbank”,
3aciyKeHHBI SKoHOMHCT PO

AHHOTaNus

B paGore mnpuBoautcs crparerus pazsutusi OAO Kb «Muxaitnosckuit [DKChy» u
IpeUIaraeTcst psifi MEPOIIPUATHH B paMKax pa3BUTHUS KOPIOPATUBHOTO OM3HECa OAHKOM C IIEITBI0
YMEHbIIIEHUsI BpeMsi 00CITy>KUBaHUs, CKOPOCTU MPHUHSITUS PEIICHU U YAOOCTB UCIOIB30BaHUS
pacuéTHoi MHPPaCTPYKTypbl OaHKa.

KnwueBbie ciaoBa: cCrtparerus paszButus, OAO Kb «Muxaitnosckuit IDKCB”,
WHHOBAIIMOHHBIE MEPOTIPSITUS B OaHKE.

OTKpBITOE  aKIMOHEPHOE OOIIECTBO KomMmepueckut  bank  «MuxannoBckui
[Tpomxmictpoiibank» (OAO Kb «Muxaitnosckuii IDKCby») 3apeructpuposan bankom Poccun
11 mrons 1994 rona, uMeeT TUIEH3UIO HA COBEPLIEHNE BaHKOBCKUX ONEpAaLMi CO CPEACTBAMH B
pyOIsIX W MHOCTPAHHOH BaJOTE, JIMLEH3UU MPOPECCHOHANBHOIO YYAaCTHHKA PBhIHKA ILIE€HHBIX
Oymar, Jarolye NpaBo Ha OCYIIECTBICHHE OPOKEPCKOM U AUIEPCKOM IesITeTbHOCTH.

OAO Kb «Muxaiinockuii IIpoMXuicTpoibaHk» NpHUAEPKUBAETCS  CTPATErHH,
KOTOpasi MO3BOJIMUT COXPAaHUTh KalUTall, 00eCeUnTh NMPUEMIIEMOE KaueCTBO aKTUBOB U pa3yMHOE
COOTHOILIEHHUE JI0XOJ0B U U3/IEPKEK. ITO MAKCUMAJIbHO KOHCEPBATUBHBIN MMOAX0/1, TPU KOTOPOM
BO3MO>KEH YMEPEHHBINA POCT IO OTEIbHBIM HANPaBICHUIM.

N3 1008 bankoB Poccnn OAO Kb «Muxainosckuit IDKCB» 3anumaer: 577 mecto 1o
aKkTuBaM, 642 mecto no oovemy kpeautHoro noprdens, 340 mecto mo yuctoit npubsuM, 702
MeCTO M0 BKJIagaM, 605 mecto no kanurary banka.

OAO Kb «Muxaitnosckuit [IpomkuiicTpoitOaHK» — eTMHCTBEHHBIH CaMOCTOSATENbHBIN
pernoHanbHbll bank B ropome MuxaiinoBka u paiionax Bomrorpanckoit o6mactu. bank
00CITy’)KUBAeT MPEINpUATHS pa3IMYHbIX (OPM COOCTBEHHOCTH, YIElNsis KaXJIOMYy M3 HUX, BHE
3aBHCHUMOCTH OT BEJIMYMHBI, MaKCUMaJlbHOE BHHUMaHHE. Yciayru banka BocTpeOoBaHBI TaKUMHU
kammeHtamn  kak OAO  «CebGpsaxoBuement», OAO «CKAy, 000 «CeOpsaxkoBckuit
macino3aBoay, OOO «Buko» u JApyruMu  NOPEANpPUATHSIMU U CEIbXO3MPOU3BOAUTEIIMU
Muxaitnosckoro, Kympunkenckoro, CepaduMOBHYCKOT0, AJIEKCEEBCKOTO U IPYTUX pailOHOB.
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Ycnex B3aumoelictBus banka u 00CITy)kKMBaeMOTr0 UM KIMEHTa BO MHOTOM 3aBUCHUT OT
TOTO, MOXET U baHK B MOJIHOW Mepe yAOBIETBOPHUTH BCE €ro MOTPEOHOCTH B OaHKOBCKOM
00CITy’)KMBaHUHU, B COCTOSIHUM JIM OH Ha MPAKTUKE pPealn30BaTh WHAUBUAYAJIbHBIN MOJIXOJ K
Ka)XJ0MY KJIMEHTY.

Ha npotsixenun psna nocnennux jier bankoMm npoBoamiack padoTa Mo paclIMpeHUIo
30HBI IPUCYTCTBUS HA TeppuTOpUU Bosrorpasckoii ooactu u B r. MockBe.

- Ilponmomxkaer aktuBHYyIO padoty Ha Tepputopun OAO «CeOpsSKOBIEMEHT», BHYTpPEHHEE
CTPYKTYpPHOE I0JIpa3/ieleHre - JOIOJHUTEIbHbIN opuc baHka.

- C 17 Hos6ps 2008 roga mpUCTYNUI K OCYIIECTBICHUIO OaHKOBCKHX OMEparuil (puiman
banka B r. Mockse.

- C 7 nexabpst 2009 rona aeiicTByeT MOMOTHUTENBHBIN 0puC B . Bonrorpane.

- Jlns ynoberBa Hacenenus B uroHe 2010 roga oTKpbITa onepanroHHas Kacca BHE KAaCCOBOIO
y3J1a, pacloyio’KeHHas B 3[aHUM MHOTO(QYHKIMOHAIBHOTO [IEHTPA MPEAOCTABICHUS YCIyT
r. MuxaiinoBka.

- C centsa6ps 2010 rona Ha Tepputopuu I'AN B r. MuxaiinoBke QyHKIIMOHUPYET TEPMHUHA,
YCTaHOBJICHHBIN baHKOM /15 IpreMa IUIaTexei.

- C mrons 2010 roxa B psine Toyek r. MOCKBBI (DYHKIIMOHUPYIOT 25 TEpMUHAJIOB MO OILIATE
YCIIYT.

OAO Kb «Muxainosckuit IDKCB» B cBoell neATe€IbHOCTH IMPOBOJUT MOJUTHKY
MaKCHUMAaJIbHOM OTKPBITOCTH U NPO3pavHOCTH. baHK obecreuynBaeT MakCHMaJbHOE PACKpBITHE
uH(pOpMalMd O CBOEM (UHAHCOBOM COCTOSHHH, 00 a(QMIMpOBaHHBIX JHIAX, pPa3MEIIACT
UHGOPMALIMIO O JIMIAX, OKA3bIBAIOIIMX CYIIECTBEHHOE BJIMSHME Ha PEIICHUs, NPUHUMAeMble
opraHamu ynpasieHus baHka B COOTBETCTBHM C 3aKOHOJATENILCTBOM Poccuiickon denepanuu,
HOpMaTUBHBIMU akTamu banka Poccun u @enepanbHoil ciayObl 10 (GPUHAHCOBBIM PHIHKAM.

B umemsx coOmonenust ycraHoBiaeHHoro bankom Poccun — mopsiiaka pacKpbITHs
HEOrpPaHMYEHHOMY KpYTy JIMI MH(OPMAalUU O JHUIAX, OKa3bIBAIOIIMX CYLIECTBEHHOE (MpsiMoe
WIM KOCBEHHOE) BJIMSHHE Ha pELIeHMs, NMpPUHUMAaeMble OpraHamMH yrpaBieHHus baHka, Ha
ocHoBaHuu pemteHust Cosera gupekropoB, OAO Kb «Muxaitnockuit I[Ipomxunctpoitbank»
packpeiBaeT Ha caiite banka Poccum u cBoem caiite B cetn MHTepHer TpeOyemyro
UH(OPMALIHIO.

Odununanbubiii caliT baHka JeiicTByeT B ONEpPaTUBHOM PEXUME U OCYLIECTBIISET
packpeiTue MH(popMarun o baHke ¢ 1enbl0 CBOOOJHOTO U HEOOPEMEHMTENBHOTO JOCTyIa K
packpbIBaeMoil HHPOpMAINH M10JIb30BATEISIMU.

bank nponomxaer paboTy HaJ MOBBILIEHUEM OTKPHITOCTH W MPO3PAYHOCTH JUIS BCEX
3aMHTEPECOBAHHBIX JIMII.

OAO Kb «Muxaiinosckuit IDKCb» npunepxuBaercs oOLienpu3HaHHBIX MPUHILUIIOB
KOPIIOPaTUBHOIO TOBEJCHMS. YBa)XEHHWE IpaB U 3aKOHHBIX HHTEPECOB BCEX aKIIMOHEPOB,
HE3aBUCHMO OT IaKeTa akKLUMM, SABJIsIeTCS OCHOBOM >(pQeKTHBHOH nesTenbHocTH baHka, ero
(¢uHaHCOBOH CTAOUIBHOCTH.

OcHoBononararomuM ~ HanpasineHuem gestenbHocth OAO Kb «MuxainoBckuii
IDKCB» omnpenenser panbHEWIIEe paclIUPEHUE, COBEPIICHCTBOBAHUE W MPEAOCTABICHUE
KOMILJIEKCHBIX (PMHAHCOBBIX pEIICHUH, KOTOpble MAaKCHUMalIbHO COOTBETCTBYIOT creuupuke u
WHAUBUAYAIbHBIM MOTPEOHOCTSAM KIMEHTOB. McXo/d M3 CBOMX KOHKYPEHTHBIX MO3MLMN, baHk
OyzeT mpoJoKaTh MJIAHOMEPHOE pa3BUTHE JBYX CTPAaTETMUYECKHUX HaNpaBIeHUH OaHKOBCKOTO
Ou3Heca: KOPHOPAaTHUBHOIO M PO3HMYHOTO 3a CUET BHEIPEHHS HOBBIX M COBEPIIEHCTBOBAHUS
NPEOCTABIIAEMBIX OAHKOBCKHMX YCIIYT, PAaCIIUpPsIst KPYT MPOBOAUMBIX OIEpaluii.
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B kayectBe npuopurerHnix B 2011 rogy 0ank BbiAensieT CJeAylOIMe NPOAYKTHI U
yCayru:
® OTKpBHITHE M BEICHHE CYETOB IOPUAMYECKUX ¢ (PU3HUUECKUX JIUI, HHAUBHYaTbHbBIX
npeArnpuHUMaresieil B pyOisiX M MHOCTPAHHBIX BalIOTaX, PacUETHO-KACCOBOE OOCIyKHUBaHHE
IPEANPUATHN, OPTaHU3ALUI U YaCTHBIX JIULL;
e 00CIyXMBaHUE SKCIIOPTHO-UMIIOPTHBIX KOHTPAKTOB KJIMEHTOB, OCYLIECTBICHHE (QYHKLIUN
areHTa BaJIIOTHOTO KOHTPOJIS;
® OCYIIECTBJICHHE KOHBEPCHOHHBIX U BAIFOTOOOMEHHBIX OIEepaIlHii;
® OCYIIECTBICHHE JICHEXKHBIX IEPEBOJOB O€3 OTKPHITHUSA CYeTa, B T.4. B CYET OILJIAThI
KOMMYHAQJIBHBIX YCIIYT, a Takxke InepeBogoB 1o cucrtemam «Western Uniony», «Muromy,
«3onotas Kopona» u ap.;
® KpEeAUTOBAHUE MPEANPUATUIN, OPraHU3aLUN U YaCTHBIX JIULL;
npeocTaBlieHue OaHKOBCKHUX TapaHTHI;
NPOBE/ICHUE OTepalfii Ha PHIHKE MEKOAHKOBCKOTO KPEIUTOBAHMS,
KYIUIA-IIPOJaka BEKCEIIEH;
KOHCYJIbTUPOBAaHUE KIMEHTOB II0 BCEM BOIIPOCAM, KacaroIlUMes JesTeIbHOCTH baHka.

HanpasyieHus 1eATeJIbHOCTH, pa3BUTHE KOTOPBIX IJIaHupyercsd bankom Ha 2011 rox
e yBEJIMYCHME JIOJHU JOXOJ0B KOMHUCCHOHHBIX (O€3pHUCKOBBIX) ONEpaLMil MyTeM YBEIUUYEHUS UX
TUIIOB U PaCIIUPEHMS IOTEHIIMAIIBHOTO KPYra KIIMEHTYPBI;
® YBEJIMYEHHE KOJUYECTBA KOHTPAreHTOB Ha MEKOAHKOBCKOM pPBIHKE, HapallluBaHUE 00BEMOB
MeKX0aHKOBCKOI'O KpEAUTOBAHUS;
e npuBesaeHue OaHka K cranaapraM banka Poccuu B o0nactu nadopmaironHoi 6e30nacHoCTH;
e peaynuzanus coBMecTHO ¢ [lencrnonnbiM @onoM Poccuu mpoekTa no 06ecreyeHno BhIIIaThl
MEHCUI U COLMAJILHBIX TOCOOMIA;
® OTKpBITHE JJONOJHUTEIBHOTO O¢uca B I. MOCKBE;
® BBIXOJ] Ha PbIHOK KOPIIOPATUBHBIX M FOCYJapCTBEHHBIX LIEHHBIX OyMmar;
® COBEpIICHCTBOBAaHUE aBTOMAaTHU3UPOBAaHHON 0aHKOBCKOM CUCTEMBI, nopaboTka
JIOTIOJTHUTEIBHBIX MOJyJIeH, MO3BOJISAIOIINX MMOBBICUTh Kau€CTBO y4yeTa OTJENIbHBIX OaHKOBCKUX
onepaunui.

OOciyxMBaHUE KOPIOPAaTMBHOTO OW3Heca SBISETCS BaXHOH cdepoll HesTenbHOCTH
banka. OAO Kb «Muxainosckuit IDKCB»  sBnsercs  yHuBepcanbHbIM — baHkowm,
NPEOCTABIISAIONIMM HPEANPUATHIM M OPraHU3alUSAM IOJHBIA CIEKTp (UHAHCOBBIX YCIYT, B
YyHClle KOTOPBIX pacueTHO-KacCoBOE€ OOCIY)XMBaHHE, KOPIOPATUBHOE KpPEIUTOBAHHUE U
KpPEeIMTOBaHUE CpeIHEero Ou3Heca, pa3MellleHue BPEMEHHO CBOOOJHBIX JIEHEKHBIX CPEJCTB Ha
Jeno3uTax u Jip.

PazButue  kopmopatuBHoro  OusHeca  baHka ~ HampaBieHO ~Ha  CO3JaHME
TUBEpPCUPUIIMPOBAHHON Ka4eCTBEHHOM KJIMEHTCKOM 0a3bl M1 OCHOBAHO Ha cOOJI0/IeHUH OanaHca
uHTepecoB KimeHta um baHka M yCTaHOBIEHMM MAPTHEPCKUX OTHOIIEHUH C KIWEHTaMH,
OCHOBaHHBIX Ha 0€3yCIIOBHOM BBINIOJHEHUU B3aUMHBIX 0053aTENbCTB, B3aUMHOM YBA)KEHUU U
JIOBEpUH.

Pa3BuTtne kopropatuBHOro Ou3Heca OaHKa OyJIeT CTPOUTHCS Ha COXpPaHEHUU
JOSTIBHOCTH MMEIOIETrocsl Kpyra KJIMEHTOB, MPUBJICUEHUH Ha OOCTY)XKMBAaHHE HOBBIX LIEJIEBBIX
IpyNN KIMEHTOB, MOAAEPKaHUS C HUMH JI0JITOCPOYHOTO B3aUMOBBITOJJTHOTO COTPYIHUYECTBA.

B o0CHOBY B3aMMOOTHOLIEHMI C KJIMEHTAMH IIOJIOKEH MPHUHLIMII KOMIIJIEKCHOTO
o0CyXMBaHUS, COYETAHUS  CTAHJAPTHBIX  TEXHOJIOTMHA  TPEJOCTaBICHUS  YCIYyr C
VHAUBHUYaJIbHBIM ITOAXO0/I0M.

C yuérom cnemuduku OU3HECa KIMEHTA W WX TOTPEOHOCTH B KOMIUIEKCHOM
oOciy>)xuBaHUM OyzeT pa3paboTaHa JMHEHWKa CTaHIAPTHBIX MAKETOB OAHKOBCKUX MPOJIYKTOB,
[[€Ha KOTOPBIX JUIsl KJIMEHTa OKa)keTcsi Oosiee BBHITOJHOW MO CPAaBHEHUIO C MOKYIKOH Ka)aoi
YCIIYTU B OTJIEIBHOCTH.
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B pamkax pa3BuTHS KOpHOpaTWBHOro Ou3Heca OaHKOM OyneT yaeneHo ocoboe
BHUMAaHHE IOBBIIIEHUIO KaYeCTBA YCIYyT 4epe3 COBEPIIEHCTBOBAHUE HELIEHOBBIX MapaMeTpoOB -
BpeMsi OOCITY)XMBaHHUS, CKOPOCTh MPHUHATHS PEIICHHH, yJO0OCTBO HCIOIB30BAHUS PACUETHOU
nH(ppacTpyKTyphl OaHKa.

D¢ dexTuBHOE B3aMMOACUCTBHE C KIMEHTaMH, COOTBETCTBHE HX MOTPEOHOCTSIM IO
CIEKTPY U KaueCTBY YCIYTI SBISETCS KIHOUEBBIM (PaKTOpOM ycrexa O0aHKa, ero KOHKYPEHTHBIM
[IPEUMYIIECTBOM.

bank Oyner CTpeMHUTbCS K CO3JaHHUIO CUCTEMbl HMHIMBHYaIbHOIO OOCITYKHUBaHMS
KJIMEHTOB, BKJIIOYAIOIICH MOJHBIA CHEKTp OAHKOBCKUX IPOAYKTOB M YCIYT, OTBEUYAIOIIUX
MEXyHapOJHBIM CTaHJapTaM.

B 2011 rogmy mnnmaHupyercsi NpOAODKUTH pabOTy Kak Ha PETMOHAIBHOM, TaK W
MeXperuoHanbHoM pblHKax MBK, mpu 3ToM mnpuzaepkuBasichb KOHCEPBATUBHOW IOJMTHUKH,
yZiensisi OCHOBHOE BHMMAHME HAJEKHOCTH KOHTPAreHTOB, a TaKXKe MCII0JIb30BaTh BO3MOXHOCTU
pasmenieHus pecypcoB B aeno3utsl LIb Poccun.

bank Oyzer cTpeMuThCsl K yCTaHOBJIEHUIO KOHCTPYKTUBHBIX KOHTAKTOB C 0aHKOBCKUMHU
U HeOaHKOBCKMMHU napTHepamu. KacaTenbHO MeKOaHKOBCKUX omepanuid, baHk miaHupyer
YBEJIUYMBATh KOJUYECTBEHHBIN 1 KAYECTBEHHBIN cOCTaB 0aHKOB-TIapTHEPOB 110 caeikam MBK.

KacaTtenbHO KOpPpeCHOHAEHTCKUX OTHOLIEHWH, baHK miaHupyeT yBenIM4MBaTH YHCIIO
0aHKOB-IIAPTHEPOB 10 KOPPECHOHIEHTCKUM pacueraM. [Ipu 3ToM, npexe Bcero, IIaHupyercs
co0JII01aTh MIPUHLIMI OPUEHTALMK Ha TOTPEOHOCTH KJIMEHTOB.

[Inanupyercs MCHOIb30BaTh MAPTHEPCKUE CBSI3U C OpraHU3alUsMU HEOAHKOBCKOIO
CeKTOpa, OCOOEHHO, CBsS3aHHble C (UHAHCOBHIMM M HMHBECTHULIIMOHHBIMH  YCIIyTaMu:
MHBECTUIIMOHHBIMH, CTPAXOBBIMU, KOHCAJITUHIOBBIMH, OLIEHOYHBIMU KOMIaHusMU. [lo Hamemy
yOeXJeHUI0, TaKoe COTPYJHMYECTBO IIOJIE3HO Kak B paMKax UJeU KOMIUIEKCHOTO
00CIyMBaHUS KJIMEHTA (BO3MOXKHBI IPOrpaMMbl  B3aMMOpPEKOMEHAAIMM KIMEHTaM), Tak U C
TOYKHU 3pEHUs ONITUMAJILHOTO YAOBIETBOPEHUS NOTpeOHOCTEN camoro banka.

OCHOBHBIMU PBIHOYHBIMH LiesIIMU banka 1o HanpasiieHuto «Kpeauroanue» Ha 2011r.
SBJISIIOTCSL  TOCTHM)KEHHE MAaKCUMaJIbHOTO (DMHAHCOBOIO pe3ynbTaTa IO WTOraM roja, Mpu
COXpaHEHHUH BBICOKOI'O YPOBHS JIMKBUIHOCTH aKTHBOB M HAJIEKHOCTU pPa3MEILIEHUS PECYPCOB.
[Ipu ¢dopmupoBanuu kpeautHoro moprdens OyaeT YUYUTHIBATbCA HPUHLIUI Pa3yMHOMH
peruoHaNbHON JHMBEPCU(PUKALMU 3aEMIIUKOB C YYETOM 53KOHOMHYECKOrOo IOTEHLMada U
iatexxecriocooHoctu.  Kpome »storo, bank Oyzmer mnpemnarate KimeHTam KOMITJIEKCHOE
o0ciyXKMBaHUE U UHAMBUAYAIbHbIE YCIOBUS KpeauToBaHus. Oco0oe BHUMaHUE OYyAET YIEJIEeHO
Pa3sBUTHIO OTHOIIEHUI ¢ CyObEKTaMHU Majioro U cpeiHero OuszHeca. B cooTBercTBUUM co cBoeit
BEJIMYMHON, a TakKe ONbITOM paboThl M MecTopacrnoiokeHueMm, baHk B COCTOSHUU
IPEOCTABIATh KOHKYPEHTOCIIOCOOHBIE YCIYTH MalloMy M cpelHeMy Ou3Hecy M (U3UYEeCKUM
JULaM.

JlocTHKeHHEe KOHKYPEHTHBIX IMPEUMYIIEeCTB OaHKa Ha PbIHKE PO3HUYHBIX YCIYr OyAer
JIOCTUTAThCSl 3a CYET YIY4IIEHHWs] KAuyeCTBEHHBIX XapaKTEpUCTHUK OaHKOBCKUX IPOAYKTOB,
MOJHOTHI MPOJYKTOBOTO psijia, MpUONMKEeHHUs MHOPACTPYKTyphl OaHKa K IOJIb30BATENSAM €ro
YCIIYT.

Peanuzanus coBmectHoro ¢ IlencuonnsiM ornom Poccun mpoekra mo obecrnedeHnto
BBIIJIaThl IEHCHH U colMalibHbIX nocobuil uepe3 opucel OAO Kb «Muxaitnosckuii IDKCHy.
HeoGxoaumMble npeaBapuTenbHble meperoBopbl Benyrcs ¢ I[leHcrmoHHBIM ¢ongoM P® 1o
Bonrorpanckoit obnactu ¢ 4 kB. 2010r. [lepciekTiBamMu JaHHOTO MPOEKTA SBJISIOTCS B MEPBYIO
ouepelb MPUBJICYCHHE JOTMOJIHUTEIBHBIX PECYpcoB B OaHK M MaKCHMallbHas y3HAaBaeMOCTh
OaHKa, T.e. CKpbITas pekjiama OaHKa.

B 2011r. bank HamepeH yBenIU4MBaTh OOBEMBI MPHUBICUEHUS JE€TIO3UTOB (PU3NUECKUX
TuII, co0IIroIast OalaHC C BO3MOXKHOCTSIMU pa3MeENIeHHs TpeOyeMoro KadecTBa u moautukon [1b
no pgenozutam ¢u3. gun. CraBku baHka Mo BkiIagaM Ha TEKyIIMH MOMEHT BecbMa
IpUBJIEKATEIbHbI, JOCTATOYHO TpUBJIEKATENbHAs MPOAYKTOBas JIMHEHKAa TMpH I[eJIeBOM
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peKJIaMHOU TOAJEp>KKe, HapaOOTaHHBIH MMUK OaHKa, MMEIOTCS BCE IIAHCHI Ha AaKTUBHOE
pa3BUTHE ITOTO BUJa OAHKOBCKOM JESITETbHOCTH.

Ha pbiHke neHexHbIX nepeBosoB baHK MaHMpyeT COXpaHUTh aKTUBHYIO MO3ULUIO 3a
CYeT MPEeJOCTaBICHUs JaHHOW YCIYI'M Ha BCEW TEPPUTOPUM IPUCYTCTBHS, 3a CUET BBIXOJA Ha
HOBBII CETMEHT PhIHKA «I1€PEBOJBI JJIs KU3HU», 32 CUET COXPAHEHUS UMEIOUIENCS KIIMEHTCKOM
0a3bl U MOBBILICHHS KaueCcTBa OOCITYKHUBaHUSI.

B cpennecpounoit nepcrektuBe OAO Kb «Muxaitnosckuit [DKCb» mmanupyer
BHEJPEHHE U peau3alyi0 IPOEKTa IO HAMHUCCUU U OOCITY>KMBAaHMIO OAHKOBCKUX KapT
MEXIYHApOJHBIX IUIATSKHBIX cucreM. JlanHas ycmyra BocTpeOOBaHa KIMEHTaMH JIHOOOM
KaTeropuy, HE3aBUCHUMO OT c(epbl IeATeIbHOCTH, pa3Mepa JO0XOJ0B, MeCTa HaXOXKICHHUS.
Peanuzanus naHHOrOo mpoekTa MO3BOJIIET MUHHMMHU3MPOBATh 3aTpaTbl Ha pa3BUTHE ceTell U
conepkanue mnepcoHana. [lo omeHke 3KCHEpToOB, €ciid Ha (QOPMHUPOBAHUE MOJIHOLICHHOMN
¢mmanbHoi cetn B Poccun TpedyeTcs OKOJIO YeThIpeX-IISATH JIET, TO Ha CO3[JaHHe Pa3BEPHYTOMH
«MayTUHBD» OaHKOMAaTOB YXOJIUT TOJ-ABAa. YUUTHIBasE yPOBEHb TEXHUYECKHX BO3MOXKHOCTEH
COBPEMEHHOT0 0OaHKOMara, €ro MOXKHO pacleHHBaTb Kak MuHH-Opuc. PasButme cern
0aHKOMATOB J1aCT BO3MOXHOCTh OPTaHM30BaTh padOTy OaHKa MO OOCHYKUBAHUIO (DU3HUECKUX
JIMI B KPYTJIOCYTOUYHOM PEXUME.

bank ynenser Gomnbiioe BHUMaHHE NPOGECCHOHATBLHOMY U JIMYHOCTHOMY Pa3BUTHUIO
coOcTBeHHOro mepcoHana. Jlinst merneid camooOpa3oBaHMs —CHEIHMAIMCTOB  IUIAHUPYETCS
BBICTPOUTH CHUCTEMY OTCIICKUBAHUS MH(POPMAIUU M OPraHU3allU{ MOCEUICHHUS CIIeNHUaTIbHBIX
CEeMHMHApOB, TMOCBAIICHHBIX OTIENBHBIM TpoOieMaM OaHKOBCKOTO OW3HECa W CMEXKHBIX
HAIPaBIIEHUH KOMMEPUECKON JESTeNbHOCTH, 3aKyNKH CHEIUAIbHON JHUTepaTypsl U
oOecrieyeHrs CHEeUaJbHBIMU MEPUOJUYECKUMH W3/IaHUSMU U JIPYTMMM KaHAJaMH IOJTY4YEHUS
npodeccuoHansHo MHpOpMaNMK (HAIPUMEpP, PEryJISpHbIE HOBOCTHBbIE W WH(OPMALMOHHBIC
paccbulki  TpodeCCHOHATBHBIX caiiToB). Kak moOKa3pIBaeT MpakTHKa, TaKUEe IPOCThIE U
OUYEBUIHBIC METO/IbI MOBBIIICHUS KBaTU(UKALIUN AAIOT 3HAUUTEIbHBIN YPPEKT.

OAO Kb «Muxaiinosckuii IDKCBb» HamepeHn ycTaHaBiIMBaTh aTTECTALlUOHHBIE
TpeOOBaHUS K YPOBHIO MNpOo(ecCHOHAIbHOM KBaNU(UKAMH COTPYAHHUKOB, OCOOEHHO
3aHMMAIOIIMX KIIIOUEBbIE MO3UIUH U padOTaOLNX C KIIMEHTaMH, a TaKKe IUIAHUPYET YAeNIsATh
0oJbllIe BHUMAHUS BEIOMCTBEHHBIM aTTECTAUAM (KaK 005S3aTENbHBIM, TaK U PEKOMEHIYEMBIM).
[locnennee Kkacaercs, TJaBHBIM 00pa3oM, CIEIHAIMCTOB TIO IIEHHBIM Oymaram, 1O
IPOTUBOACHCTBUIO JIETaIU3allMU JOXO0/I0B, TOJyYEHHBIX IPECTYIHBIM MMYTEM, U OYXTaJITepCKOMY
yaery. B mro6om cimywae, baHk mimaHupyeT BechMa OTBETCTBEHHO TOAXOJUTHh K
KBAJTM(PHUKAIIMOHHOMY YPOBHIO COTPYIHHKOB, HE JOMNYCKas HaXOXIEHHUS Cpeau IepcoHalia
J000r0 YpOBHS JIIOJIEH, HE COOTBETCTBYIOLIUX IO MPOPECCHOHATbHBIM W/WIM JTUYHOCTHBIM
KauecTBaM BO3JIaracMbIM Ha HHX 3aJa4aM.

bank paccmaTtpuBaer pa3BuTHE MH()OPMALMOHHBIX OAHKOBCKUX TEXHOJOTHI KakK OIMH
U3 KIIIOYEBBIX (PAKTOPOB ycIiexa Ha pbIHKE. BHenpsieMble TEXHOIOIUU MPU3BAHbI PEIIaTh 33aJauu
yIy4IIEHUS] Ka4eCTBa MPEIOCTABISAEMbIX KIMEHTaM YCIYT, MOBBIMIATH MPOU3BOIUTENIBHOCTh U
HA/IeKHOCTh IPOBEACHUS OAHKOBCKMX ONepaluid TpU CHIKEHMM PUCKOB M  3arpar,
MPEIOCTABIIATH BOZMOXKHOCTh pean3aliii HOBbIX ()MHAHCOBBIX HHCTPYMEHTOB.

OAO Kb «Muxaiinosckuii IDKCb» cTpeMuTcss K MOCTOSIHHOMY HOBBILIEHUIO YPOBHS
CTpPATeTUYECKOT0 M OOIIEro MEHEKMEHTa, MpodecCHOHANBHBIX 3HAHWUW TMepcoHaia. ITO
MO3BOJINT U B JAJbHEHIIEM IPOBOJUTH IOJUTHKY, HANPABICHHYIO Ha pPOCT JIOXOAHOCTH U
yYBEJIMYEHUE COOCTBEHHBIX CPEJICTB, COXpPAHEHHE HMMEIOIIHUXCS TEMIIOB POCTa MO OCHOBHBIM
HaIpPAaBJICHUSAM CBOEH JEATEIBHOCTH.
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Abstract

In present article it is executed quantum chemical calculation of difference molecules
system.In final calculation,it is execute test propuse of general alhoritm of nanotechnologes
quantum chemistry.

Keywords. Quantum chemical calculation. Methods AB INITIO and MNDO,
nanotechnologes quantum chemistry, general alhoritm

Introduction.

In monographies are presented quantum chemical calculations by one of the best
methods AB INITIO and MNDO chemical compounds which are synthesised or are opened or
with which Nobel prize winners (vitamins A, B2, E-Nobel prize 1937 worked., P.Karrer,
penicillin-Nobel Prize 1945 Etc.) . It is shown that an ultimate goal of such calculations is not
simply reception of the optimised structures of these connections and studying of their properties
on nanolevel as diapason researches of these connections is in region from 10 to 100 nanometers
, and working out nanotechnology (as one of the most perspective methods of researches of
modern applied quantum chemistry) search of new more effective chemical compounds
(vitamins, penicillin, catalysts, oxidizers and other classes of connections) which is based on
long-term fundamental theoretical and experimental researches in these fields of knowledge. On
an example of workings out of algorithms nanotechnology search of new more effective
catalysts kationic to polymerisation olefins and oxidizers various fuels where authors offer the
whole family nanotechnology to applied quantum chemistry it is proved that such
nanotechnology have the right on life so them as an end result can be, for example,
highselectivnical catalysts depolymerization of the polyisobutilen which application, conducts to
reception of obvious economic benefit.

Moreover, purely fundamental problem where in parallel dares, on the basis of the
analysis existing now theoretical and experimental researches the general algorithm
HaHotexHosoruii IS offered to applied quantum chemistry of search of new more effective
chemical compounds, as homogeneous, so heterogeneous molecular systems.Finally, authors
make bold to become directors of problems of the future 1000 and 1000 theses for a doctor's
degree in the field of the applied quantum chemistry, connected with working out
nanotexuojoruii search of more effective chemical compounds for various classes molecular
systems.

Authors thank doc.A Fedunov R. G (VolgGu, Volgograd), executed quantum chemical
calculations by method AB INITIO of oxidizers various Torus and the pupils: Dmitriev V. Yu.
and Andreev D.S. for calculations of the various models synthesised by Nobel prize winners
(methods AB INITIO and MNDO)
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Foreword.

For the last more than hundred years of existence of the Nobel Prize in chemistry its
winners became more than hundred persons

Alder, Kurt, the Nobel Prize winner in chemistry

Anfinsen, Christian, the Nobel Prize winner in chemistry
Arrhenius, Svante, the Nobel Prize winner on chemistry
Aston, Frensis william, the Nobel Prize winner in chemistry
Baeyer, Adolf a background, the Nobel Prize winner in chemistry
Barton, Derek, the Nobel Prize winner in chemistry

Berg, the floor, the Nobel Prize winner in chemistry
Bergius, Fridrih, the Nobel Prize winner in chemistry
Bosch, Charles, the Nobel Prize winner in chemistry

10. Brown, Herbert ch, the Nobel Prize winner in chemistry

11. Butenandt, Adolf, the Nobel Prize winner in chemistry

12. Buchner, Edward, the Nobel Prize winner in chemistry

13. Wallach, Otto, the Nobel Prize winner in chemistry

14.  Vant-goff, jacob, the Nobel Prize winner in chemistry

15.  Verner Werner, alfred, the Nobel Prize winner in chemistry
16. Wieland, Henry, the Nobel Prize winner in chemistry

17. Willstatter, Rihard, the Nobel Prize winner in chemistry

18. Windaus, Adolf, the Nobel Prize winner in chemistry

CoNoA~WNE

19. Virtanen, Artturi, the Nobel Prize winner in chemistry
20. Wittig, George, the Nobel Prize winner in chemistry
21. Woodward., the Nobel Prize winner in chemistry

22. Haber, Frits, the Nobel Prize winner in chemistry

23.  Ghana Hahn, Otto, the Nobel Prize winner in chemistry

24.  Garden Harden, Arthur, the Nobel Prize winner in chemistry

25.  Gay rovsky Heyrovsky, Yaroslav, the Nobel Prize winner in chemistry
26.  Gilbert, Wolter, the Nobel Prize winner in chemistry

217. Grignard, Victor, the Nobel Prize winner in chemistry
28. Debye, Peter, the Nobel Prize winner in chemistry
29. Giauque, William , the Nobel Prize winner in chemistry

30. Diels, Otto, the Nobel Prize winner in chemistry

31.  Dju Vino du Vigneaud, Vincent, the Nobel Prize winner in chemistry
32. Joliot, Frederik, the Nobel Prize winner in chemistry

33.  Zholio-kjuri Joliot-curie, Iren, the Nobel Prize winner in chemistry
34. Zsigmondy, Rihard, the Nobel Prize winner in chemistry

35. Calvin, the Nobel Prize winner in chemistry

36.  Charles Karle, Dzherom, the Nobel Prize winner in chemistry
37. Karrer, Paul, the Nobel Prize winner in chemistry

38. Kendrew, John x, the Nobel Prize winner in chemistry

39. Klug, Aaron, the Nobel Prize winner in chemistry

40. Cornforth, John y, the Nobel Prize winner in chemistry
41. Kuhn, Rihard, the Nobel Prize winner in chemistry

42. Leloir, Luis, the Nobel Prize winner in chemistry

43. Langmuir, Irving, the Nobel Prize winner on xumu

44.  Whether Lee, Jan, the Nobel Prize winner in chemistry
45, Libby, Uillard , the Nobel Prize winner in chemistry

46. Lipscomb, William, the Nobel Prize winner in chemistry
47. Macmillan, Edvin, the Nobel Prize winner in chemistry
48. Mulliken, Robert, the Nobel Prize winner in chemistry
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49. Martin, Archer, the Nobel Prize winner in chemistry

50. Merrifield, R.Bruce, the Nobel Prize winner in chemistry
51.  Mitchell, Peter, the Nobel Prize winner in chemistry
52. Moissan, Anri, the Nobel Prize winner in chemistry

53.  Hepnst, Walter, the Nobel Prize winner in chemistry
54.  Hatta, Dzhulio, the Nobel Prize winner in chemistry
55. Norrish, Ronald, the Nobel Prize winner in chemistry

56. Northrop, John, the Nobel Prize winner in chemistry
57. Onsager, Lars, the Nobel Prize winner in chemistry

58. Ostwald, Wilhelm, the Nobel Prize winner in chemistry
59. Perutz, Max, the Nobel Prize winner in chemistry

60. Polanyi, John, the Nobel Prize winner in chemistry

61. Pauling, Lajnus, the Nobel Prize winner in chemistry
62.  Malt Liquor Porter, George, the Nobel Prize winner in chemistry
63. Pregl, Frits, the Nobel Prize winner in chemistry

64. Prelog, Vladimir, the Nobel Prize winner in chemistry
65.  Prigozhin, llja, the Nobel Prize winner in chemistry
66. Ramsay, William, the Nobel Prize winner in chemistry

67. Rutherford, Ernest, the Nobel Prize winner in chemistry
68.  Richards, Teodor, the Nobel Prize winner on xumu
69.  Robinson, Robert, the Nobel Prize winner in chemistry

70. Ruzicka, leopold, the Nobel Prize winner on xumu
71. Sabatier, Pol, the Nobel Prize winner in chemistry
72. Sumner, James, the Nobel Prize winner in chemistry

73. Svedberg, Teodor, the Nobel Prize winner in chemistry
74.  Simeons, Nikolay, the Nobel Prize winner in chemistry
75. Sanger, Frederik, the Nobel Prize winner in chemistry
76. Seaborg, Glenn, the Nobel Prize winner in chemistry
77.  Synge, Richard, the Nobel Prize winner in chemistry
78. Soddy, Frederik, the Nobel Prize winner in chemistry
79. Stein, William , the Nobel Prize winner in chemistry
80.  Stanley, Uendell, the Nobel Prize winner in chemistry
81. Taube, Henry, the Nobel Prize winner in chemistry

82. Tiselius, Arne, the Nobel Prize winner in chemistry

83.  Todd, Alexander, the Nobel Prize winner in chemistry
84.  Wilkinson, Dzhefri, the Nobel Prize winner in chemistry
85. Fisher, Hans, the Nobel Prize winner in chemistry

86.  Fisher, Emil, the Nobel Prize winner in chemistry

87. Fisher, Ernest, the Nobel Prize winner in chemistry

88. Flory John, the Nobel Prize winner in chemistry

89. Fukui, Keniti, the Nobel Prize winner in chemistry

90. Hassel, Odd, the Nobel Prize winner in chemistry

91. Hauptman, Herbert , the Nobel Prize winner in chemistry
92. Hevesy, George, the Nobel Prize winner in chemistry

93. Herzberg, Gerhard, the Nobel Prize winner on chemistry

94. Herschbach, Dudley, the Nobel Prize winner in chemistry

95. Hinshelwood, Siril, the Nobel Prize winner in chemistry
96. Hodgkin, Doroti, the Nobel Prize winner in chemistry
97. Haworth, Uolter, the Nobel Prize winner in chemistry
98. Hofman, Roald, the Nobel Prize winner in chemistry

99. Ziegler, Charles, the Nobel Prize winner in chemistry
100.  Staudinger, Herman, the Nobel Prize winner in chemistry
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101.  Eigen, Manfred, the Nobel Prize winner in chemistry
102.  Euler-helpin, the Nobel Prize winner in chemistry
103.  Urey, Harold, the Nobel Prize winner in chemistry [1] and etc.

From the presented list of achievements of the Nobel winners in chemistry more than 20
persons of the award have received it for synthesis of various chemical compounds. For
example, Alder and Dils have opening and development dien synthesis, Vallah Otto has
synthesis of terpens, Grinjar has for opening of reactants possessing unique properties, Brown
has for working out of new methods of synthesis of pine forest - and phluorine connections,
Gaber has for synthesis ammonia, Karrer has for studying of vitamins A and B,, Muasson for
research isobutiolpluorine and ethilphlourine, Prelog has for studying of wine acid and it
isomers, Fisher Emil has for glucose and purin synthesis, Robinson has for synthesis morphine
and papaverin, Fleming (the truth, it has received the Nobel Prize in the field of medicine)has
for penicillin etc. Despite of the universal importance of these discovery and the highest level
of researches which have undoubtedly excellent executed historical role the majority of them
possessed various lacks, and sometimes rather essential. Take at least the same penicillin with its
large quantity of collateral negative influences on organisms or the same vitamins A, By, E, C,
etc. which efficiency obviously should be improved, etc.

One of real ways of search of new more effective modern chemical compounds of new
generation (medical preparations, oxidizers, catalysts etc.) is working out of corresponding
nanotechnologies, based on methods of applied quantum chemistry.

As it will not seem to be strange, but regular quantum chemical researches by
semiempirical methods set forth above synthesised by the Nobel winners are almost absent (and
if it exist the separate calculations containing a small amount of atoms in connections, for
example [2]).They are absolutely modestly presented they in calculations by method AB
INITIO. Nanotechnologies, these calculations based on base (except works of authors [4 — 7]
practically are not present.

In this connection the purpose of the present work is quantum chemical calculations
above the listed chemical compounds and working out of algorithms of nanotechnology search
of new more effective medical preparations, oxidizers, catalysts, etc.
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The Quantum chemical calculations of chemical compounds synthesised by Nobel prize
winners.

The purpose of the present chapter is quantum-chemical calculation of various chemical
compounds synthesised or studied laureates the Nobel Prize winners ao-terpineola, limonen,
menthol (Vallah Otto, 1910), insecticide DDT (diclhodiphenilthreechlormethilmetan or a
2,2-encore - (4-chlorofenil) 1,1,1-threechloretan) (1948, P.Muller), benzilpenicilin (A.Fleming
1945), cyclogeksan (Hassel O, 1969), ammonia (Gaber Frits, 1918), vitamins "E", «Bo», «E»
(Karrer Paul, 1937), AT® (adenozinthreephosphat) (Mel Kelvin, 1961), o - glucose (Emil
Fisher, 1902), purin (Fisher Emil, 1902), vitamin C (Hours Uolter, 1937), formaldehyde (Natta
Dzhulio, 1963), papaverin (Robenson Robert, 1947), B-pinena (Fisher Emil, 1902, lisergin acids
(Vudvord R. B, 1965), etc. Method AB INITIO in basis 6-311G ** and MNDO [1] with
geometry optimisation on all parametres standard gradient a method built in in PC GAMESS, in
approach of the isolated molecule in a gas phase and a theoretical estimation of their acid force.
For visual representation of model of a molecule known program MacMolPIt [3] was used.
Following formulas were applied To estimation of acid force of studied connections:
pKa=49.04-134.60max '~ (method AB INITIO) and pKa=42.11-147.18*qma '~ (method MNDO)
[2]( where pKa - a universal indicator of acidity, and gma ' * -the maximum positive charge on
atom of hydroge), which used with seccsess, for example in [4-67] .

1. Quantum chemical calculation of the molecule insekticyd DDT
(dychlorfenylthreechlormethylmethan by method AB INITIO.
(Nobel Award 1948, P.Muller)

Fig 1. Geometrical and electronic structure of the molecule insekticyd DDT
(Eo=-7424967 kJ/mole, E¢= -12755880 kJ/mole,pKa=27)
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Table 1

Optimized bond lengths, valence corners and charges on atoms of the molecule insekticyd DDT

Bond lengths R,A | Valence corners Grad Atom Charge
(by Milliken)
C(1)-C(2) 1.38 Cl 0.00
C(2)-C(3) 1.38 C(3)C(2)C(1) 121 C2 -0.05
C(3)-C(4) 1.38 C(4)C(3)C(2) 117 C3 -0.10
C4)-C(5) 1.38 C(5)C(4)C(3) 121 C4 -0.06
C(2)-C(6) 1.37 C(6)C(2)C(5) 29 C5 0.00
C(3)-C(7) 1.53 C(7)C(3)C(2) 116 C6 -0.17
C(7)-C(8) 1.56 C(8)C(7)C(3) 116 C7 -0.11
C(7)-C(9) 1.52 C(9)C(7)C(3) 112 C8 -0.18
C(9)-C(10) 1.38 C(10)C(9)C(7) 119 C9 -0.08
C(10)-C(11) | 1.38 C(11)C(10)C(9) 121 C10 -0.05
C(11)-C(12) | 1.37 C(12)C(11)C(10) 119 Cl1 0.00
C(12)-C(13) | 1.38 C(13)C(12)C(11) 120 C12 -0.17
C(13)-C(14) | 1.38 C(14)C(13)C(12) 119 C13 0.00
C(12)-CI(15) | 1.74 | CI(15)C(12)C(11) 119 Cl4 -0.03
C(8)-CI(16) 1.78 CI(16)C(8)C(7) 109 Cl15 -0.08
C(8)-CI(17) 1.78 CI(17)C(8)C(7) 108 Cl16 0.03
C(8)-CI(18) 1.78 CI(18)C(8)C(7) 114 Cl17 0.02
C(6)-Cl(19) 1.74 CI(19)C(6)C(1) 119 Cl18 0.02
C(1)-H(20) 1.07 H(20)C(1)C(6) 120 Cl19 -0.08
C(2)-H(21) | 1.07 H(21)C(2)C(1) 118 H20 0.12
C(5)-H(22) 1.07 H(22)C(5)C(6) 120 H21 0.10
C(4)-H(23) | 1.07 H(23)C(4)C(5) 117 H22 0.12
C(7)-H(24) 1.08 H(24)C(7)C(8) 101 H23 0.11
C(10)-H(25) | 1.07 | H(25)C(10)C(11) 118 H24 0.17
C(11)-H(26) | 1.07 H(26)C(11)C(12) 120 H25 0.10
C(14)-H(27) | 1.07 | H(27)C(14)C(13) 118 H26 0.12
C(13)-H(28) | 1.07 H(28)C(13)C(12) 120 H27 0.11
H28 0.12
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2. Quantum chemical calculation of the molecule benzilpenicilin by method
AB INITIO.
(Nobel Award 1945r., A.Fleming)

Fig 2. Geometrical and electronic structure of the molecule benzilpenicilin
(Eo=-3728247 kJ/mole, Eq= -9375191 kJ/mole)
pKa=12
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Table 2
Optimized bond lengths, valence corners and charges on atoms of the molecule benzilpenicilin

Bond lengths R,A | Valence corners Grad Atom Charge
(by Milliken)

C(1)-C(2) 1.38 Cl -0.20
C(2)-C(3) 1.38 C(3)C(2)C(1) 120 C2 -0.09
C(3)-C4) 1.38 C(4)C(3)C(2) 120 C3 -0.09
C(4)-C(5) 1.38 C(5)C(4)C(3) 119 C4 -0.10
C(5)-C(6) 151 C(6)C(5)C(4) 120 C5 -0.08
C(1)-C(7) 1.52 C(7)C(2)C(6) 120 C6 -0.06
C(7)-C(8) 1.36 C(8)C(7)C(2) 113 C7 -0.16
C(8)-N(9) 1.41 N(9)C(8)C(7) 118 C8 0.51
N(9)-C(10) 1.55 C(10)C(9)C(8) 128 N9 -0.49
C(10)-C(11) | 181 C(11)C(10)C(9) 121 C10 -0.03
C(11)-S(12) 1.85 S(12)C(11)C(10) 117 Cl1 -0.07
S(12)-C(13) 1.52 C(13)S(12)C(11) 90 S12 0.12
C(13)-C(14) | 1.53 C(14)C(13)S(12) 109 C13 -0.46
C(13)-C(15) | 1.57 C(15)C(13)S(12) 109 Cl4 -0.18
C(13)-C(16) | 1.51 C(16)C(13)S(12) 103 C15 -0.16
C(16)-C(17) | 1.44 | C(17)C(16)C(13) 111 C16 0.07
C(16)-N(18) 1.3 N(18)C(16)C(13) 107 C17 0.54
C(8)-0(19) 1.3 O(19)C(8)C(7) 121 N18 -0.41
C(17)-0(20) | 1.31 0O(20)C(17)C(16) 122 019 -0.47
C(17)-0(21) | 2.45 | O(21)C(17)C(16) 114 020 -0.45
N(18)-0(22) 1.3 O(22)N(18)C(16) 102 021 -0.38
0(22)-C(23) | 1.07 C(23)0(22)N(18) 24 022 -0.43
C(6)-H(24) 1.07 H(24)C(6)C(5) 119 C23 0.53
C(5)-H(25) 1.07 H(25)C(5)C(6) 119 H24 0.12
C(4)-H(26) 1.07 H(26)C(4)C(3) 120 H25 0.10
C(3)-H(27) | 1.07 H(27)C(3)C(2) 119 H26 0.10
C(2)-H(28) 1.07 H(28)C(2)C(3) 119 H27 0.10
C(7)-H(29) 1.08 H(29)C(7)C(1) 110 H28 0.09
C(7)-H(30) 1.08 H(30)C(7)H(29) 107 H29 0.12
N(9)-H(31) 0.99 H(31)N(9)C(8) 113 H30 0.16
C(10)-H(32) | 1.07 H(32)C(10)N(9) 111 H31 0.26
C(11)-H(33) | 1.07 H(33)C(11)N(18) 115 H32 0.16
C(14)-H(34) | 1.08 | H(34)C(14)C(13) 111 H33 0.17
C(14)-H(35) | 1.08 H(35)C(14)H(34) 108 H34 0.11
C(14)-H(36) | 1.08 H(36)C(14)H(35) 108 H35 0.13
C(15)-H(37) | 1.08 H(37)C(15)C(13) 109 H36 0.11
C(15)-H(38) | 1.08 H(38)C(15)H(37) 108 H37 0.12
C(15)-H(39) | 1.08 H(39)C(15)H(37) 108 H38 0.11
C(16)-H(40) | 1.08 | H(40)C(16)N(18) 108 H39 0.11
O(21)-H(41) | 0.94 H(41)0(21)C(17) 108 H40 0.18
H41 0.28
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3. Quantum chemical calculation of the molecule vitamin A by method MNDO
(Nobel Award Carrer Paul 1937)
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Fig 3. Geometrical and electronic structure of the molecule vitamin A
(Eo=-318225 kJ/mole, E¢= -2408387 kJ/mole,pKa=15,6)

Table3
Optimized bond lengths, valence corners and charges on atoms of the molecule vitamin A
Bond lengths R,A | Valence corners Grad Atom Charge
(by Milliken)
C(1)-C(2) 1.53 C(6)-C(2)-C(1) 113 C(1) -0.04
C(1)-C(3) 1.52 C(5)-C(6)-C(2) 113 C(@) -0.01
C(3)-C(4) 1.37 C(2)-C(1)-C(3) 116 C(3) -0.12
C(4)-C(5) 1.55 C(1)-C(3)-C(4) 123 C(4) -0.04
C(5)-C(6) 1.56 C(3)-C(4)-C(5) 122 C(5) -0.05
C(6)-C(2) 1.53 C(4)-C(5)-C(6) 110 C(6) 0.01
C(7)-C(3) 1.51 C(4)-C(3)-C(7) 123 C(7) 0.08
C(8)-C(4) 1.49 C(3)-C(4)-C(8) 121 C(8) -0.05
C(9)-C(5) 1.56 C(4)-C(5)-C(9) 113 C(9) 0.05
C(10)-C(5) 1.56 C(4)-C(5)-C(10) 108 C(10) 0.05
C(11)-C(8) 1.35 C(4)-C(8)-C(11) 131 C(11) -0.04
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C(12)-C(11)
C(13)-C(12)
C(14)-C(12)
C(15)-C(14)
C(16)-C(15)
C(17)-C(16)
C(18)-C(17)
C(19)-C(17)
C(20)-C(18)
H(21)-C(10)
H(22)-C(10)
H(23)-C(10)
H(24)-C(9)
H(25)-C(9)
H(26)-C(9)
H(27)-C(7)
H(28)-C(7)
H(29)-C(7)
H(30)-C(1)
H(31)-C(1)
H(32)-C(8)
H(33)-C(11)
H(34)-C(13)
H(35)-C(13)
H(36)-C(13)
H(37)-C(14)
H(38)-C(15)
H(39)-C(16)
H(40)-C(18)
H(41)-C(19)
H(42)-C(19)
H(43)-C(19)
H(44)-C(20)
H(45)-C(20)
H(46)-C(2)
H(47)-C(6)
H(48)-C(2)
H(49)-C(6)
O(50)-C(20)
H(51)-O(50)

1.48
151
1.36
1.47
1.35
1.48
1.35
151
1.51
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.12
1.12
1.10
1.10
1.11
1.11
1.11
1.10
1.10
1.10
1.10
1.11
1.11
1.11
1.13
1.12
1.11
1.11
1.11
1.11
1.40
0.95

C(8)-C(11)-C(12)
C(11)-C(12)-C(13)
C(11)-C(12)-C(14)
C(12)-C(14)-C(15)
C(14)-C(15)-C(16)
C(15)-C(16)-C(17)
C(16)-C(17)-C(18)
C(16)-C(17)-C(19)
C(17)-C(18)-C(20)
C(5)-C(10)-H(21)
C(5)-C(10)-H(22)
C(5)-C(10)-H(23)

C(5)-C(9)-H(24)

C(5)-C(9)-H(25)

C(5)-C(9)-H(26)

C(3)-C(7)-H(27)

C(3)-C(7)-H(28)

C(3)-C(7)-H(29)

C(2)-C(1)-H(30)

C(2)-C(1)-H(31)

C(4)-C()-H(32)

C(8)-C(11)-H(33)
C(12)-C(13)-H(34)
C(12)-C(13)-H(35)
C(12)-C(13)-H(36)
C(12)-C(14)-H(37)
C(14)-C(15)-H(38)
C(15)-C(16)-H(39)
C(17)-C(18)-H(40)
C(17)-C(19)-H(41)
C(17)-C(19)-H(42)
C(17)-C(19)-H(43)
C(18)-C(20)-H(44)
C(18)-C(20)-H(45)

C(1)-C(2)-H(46)

C(5)-C(6)-H(47)

C(1)-C(2)-H(48)

C(5)-C(6)-H(49)
C(20)-C(50)-H(51)

131
117
120
127
127
128
119
115
129
112
112
112
113
112
111
111
113
111
109
108
112
117
112
112
111
119
114
119
119
111
111
112
109
111
110
110
109
109
111

C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
H(21)
H(22)
H(23)
H(24)
H(25)
H(26)
H(27)
H(28)
H(29)
H(30)
H(31)
H(32)
H(33)
H(34)
H(35)
H(36)
H(37)
H(38)
H(39)
H(40)
H(41)
H(42)
H(43)
H(44)
H(45)
H(46)
H(47)
H(48)
H(49)
0O(50)
H(51)

-0.09

0.08

-0.03
-0.06
-0.04
-0.07
-0.08

0.07
0.20

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.00
-0.01

0.01
0.01
0.05
0.05
0.00
0.00
0.00
0.05
0.05
0.05
0.05
0.01
0.00
0.00

-0.02
-0.02

0.01
0.00
0.01
0.01

-0.32

0.18
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4. Quantum chemical calculation of the molecule papaveryne by method MNDO
(Nobel Award Robenson Robert 1947)

Fig 4 Geometrical and electronic structure of the molecule papaveryne
(Eo=-418840 kJ/mole, E¢= -3033724 kJ/mole,pKa=29)

Table 4
Optimized bond lengths, valence corners and charges on atoms of the molecule papaveryne
Bond lengths R,A | Valence corners Grad Atom Charge
(by Milliken)
C(1)-C(2) 1,39 C(5)-C(6)-C(2) 120 C(1) +0.11
C(2)-C(3) 1,44 C(6)-C(1)-C(2) 119 C(2) -0.07
C(3)-C(4) 1,43 C(1)-C(2)-C(3) 121 C(3) 0.00
C(4)-C(5) 1,44 C(2)-C(3)-C(4) 120 C(4) -0.08
C(5)-C(6) 1,39 C(3)-C(4)-C(5) 118 C(5) -0.03
C(6)-C(2) 1,46 C(4)-C(5)-C(6) 122 C(6) +0.08
C(7)-C(3) 1,43 C(4)-C(3)-C(7) 118 C(7) -0.10
C(8)-C(7) 1,38 C(3)-C(7)-C(8) 119 C(8) +0.05
N(9)-C(8) 1,37 C(7)-C(8)-N(9) 123 N(9) -0.23
N(9)-C(10) 1,34 C(8)-N(9)-C(10) 120 C(10) +0.07
C(10)-C(4) 1,46 N(9)-C(10)-C(11) 114 C(11) +0.09
C(11)-C(10) | 1,53 C(10)-C(11)-C(12) 115 C(12) -0.09
C(12)-C(11) | 1,52 C(17)-C(12)-C(13) 118 C(13) -0.04
C(13)-C(12) | 1,41 C(12)-C(13)-C(14) 122 C(14) -0.07
C(14)-C(13) | 1,40 C(13)-C(14)-C(15) 120 C(15) +0.09
C(15)-C(14) | 1,42 C(14)-C(15)-C(16) 119 C(16) +0.08
C(16)-C(15) | 1,43 C(15)-C(16)-C(17) 120 Cc@a7) -0.04
C(17)-C(16) | 1,42 C(2)-C(1)-0(18) 121 0(18) -0.29
C(17)-C(12) | 1,41 C(1)-0(18)-C(19) 120 C(19) +0.22
0(18)-C(2) 1,37 C(5)-C(6)-0(20) 121 0(20) -0.29
C(19)-0(18) | 1,40 C(6)-0(20)-C(21) 120 C(21) +0.21
0O(20)-C(6) 1,37 C(14)-C(15)-0(22) 120 0(22) -0.29
C(21)-0(20) | 1,40 C(15)-0(22)-C(23) 120 C(23) +0.22
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0(22)-C(15) | 1,37 | C(15)-C(16)-O(24) | 120 0(24) -0.29
C(23)-C(22) | 1,40 | C(16)-0(24)-C(25) | 120 C(25) +0.21
0(24)-C(16) | 1,37 | O(18)-C(19)-H(26) | 107 H(26) +0.02
C(25)-0(24) | 1,40 | O(18)-C(19)-H(27) | 113 H(27) -0.01
H(26)-C(19) | 1,12 | O(18)-C(19)-H(28) | 112 H(28) -0.02
H(27)-C(19) | 1,12 C(1)-C(2)-H(29) 121 H(29) +0.07
H(28)-C(19) | 1,12 C(4)-C(5)-H(30) 119 H(30) +0.07
H(29)-C(2) | 1,09 | O(20)-C(21)-H(31) | 107 H(31) +0.02
H(30)-C(5) | 1,09 | O(20)-C(21)-H(32) | 113 H(32) -0.01
H(31)-C(21) | 1,12 | 0(20)-C(21)-H(33) | 112 H(33) -0.02
H(32)-C(21) | 1,12 C(3)-C(7)-H(34) 120 H(34) +0.07
H(33)-C(21) | 1,12 C(7)-C(8)-H(35) 122 H(35) +0.09
H(34)-C(7) | 1,09 | C(10)-C(11)-H(36) | 110 H(36) +0.03
H(35)-C(8) | 1,09 | C(10)-C(11)-H(37) | 109 H(37) +0.01
H@36)-C(11) | 1,12 | C(12)-C(13)-H(38) | 120 H(38) +0.06
H(37)-C(11) | 1,11 | C(13)-C(14)-H(39) | 119 H(39) +0.07
H(38)-C(13) | 1,09 | C(16)-C(17)-H(40) | 119 H(40) +0.08
H(39)-C(14) | 1,09 | 0(22)-C(23)-H(41) | 112 H(41) -0.02
H(40)-C(17) | 1,09 | 0(22)-C(23)-H(42) | 107 H(42) +0.01
H(41)-C(23) | 1,12 | 0(22)-C(23)-H(43) | 113 H(43) -0.01
H(42)-C(23) | 1,12 | 0O(24)-C(25)-H(44) | 113 H(44) -0.01
H(43)-C(23) | 1,12 | 0O(24)-C(25)-H(45) | 107 H(45) +0.01
H(44)-C(25) | 1,12 | O(24)-C(25)-H(46) | 112 H(46) -0.02
H(45)-C(25) | 1,12

H(46)-C(25) | 1,12

The optimised geometrical and electronic structures, the general energy, electronic
energy and values of acid force of the studied connections, received by method AB INITIO in
basis 6-311G ** and MNDO are shown on fig. 1-4 and in tab. 1 or for instans,in [68-71] .For the
purpose of realisation of well-known position of the , theory of Butlerova, knowing a substance
structure it is possible to define its properties and on the contrary the presented quantum-
chemical calculations have been executed. However, it should to be an ultimate goal of these
calculations should be not studying of chemical properties of investigated connections, and
search of parities of the microparameters received from quantum chemical of calculations of
models received on nanolevel (Qma > Eo, Eel, lengths of communications, valence corners, etc.)
with macroparameters of studied connections (pKa, temperature, pressure, etc.) And working out
on the basis of the correlation parities received thus nanotechnology search of new more
effective catalysts, oxidizers, medical preparations, etc. the Example of such researches with
application of methods of applied quantum chemistry presented in the next chapter are research
works in the field of polymeric chemistry and physical chemistry of oxidizers of various fuels
which have led to working out of the first nanotechnology in these areas.

1. Nanotechnology search new more effective fluorine - and oxygencontaining oxidizers of
various fuel.
2. Nanotechnology search of new more effective catalysts of kation polymerisations olefins.
It is obvious that similar nanotechnologies can be developed and for other classes of chemical
compounds (catalysts, oxidizers, medical preparations, etc.)
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Algorithms nanotechnology of quantum chemistry.

It is obvious that the applied quantum chemistry - the classical representative of
nanoscience because diapason from 10 to 100uMm and is its working diapason researches. The
analysis of researches presented in chapter 2 and 3 show that some algorithms of
nanotechnologies developed on the basis of methods of quantum chemistry now are already
known.

1. Algorithm of nanotechnology computer search of new more effective catalysts of kation
polymerisations of olefins, various polymers used for reception [1]
2. Algorithm of nanotechnology computer search of new more effective fluorinecontaining
oxidizers of various fuels [2].
3. Algorithm nanotechnology of computer search new more effective oxygencontaining
oxidizers various fuels.

The first nanotechnology

In chapter 3 it is shownthat for reception of polymers of ethilen, propylene, isobutylene
and others isoolefins rather often apply complex catalysts on the basis of Lewis's acids and
Brensteda of type RnAICI3-H20 (HCIL, ROH), RnBF3-H20 (HF, ROH), RnMgCI12-H20 (HCI,
ROH) and 1., and also their combinations and complex salts. ~ Synthesis of polymers is
difficult labour-consuming catalysts process. Selection of new more effective and non-polluting
initiators kation polymerisations olefins - the actual problem representing of doubtless scientific
both theoretical and practical interest.

In this connection, working out and the algorithm of description of nanotechnology of
computer search of new more effective initiators of kation polymerisations of olefins through
quantum chemical calculation of models of examinees of catalysts are one from really accessible
ways of the decision of this class of problems.

Offered algorithm of the first nanotechnology.

1. Preparation of the initial given examinees of catalysts (1,2,3 ... n) in a bat-file for
quantum chemical calculations in the form of a package of models.

2. Quantum chemical calculation of models of catalysts systems, as H-acids any, for
example, semiempirical method CNDO/2.

3. The Choice from quantum chemical calculation of the maximum charge on atom of
hydrogen-gkH+max the catalyst.

4. The Estimation of acid force of catalists systems, as N-acids under the formula (1)
pKa=43.7-190.3 gH+max (for method CNDO/2), (pKa - a universal indicator of acidity).

5. The Theoretical estimation of efficiency of examinees of catalysts and a choice of the

best (pKa < + 1,0 catalyst active, but not selective; +1,0<pKa < + 14.4 catalyst active and
selective; pKa >+ 14.4 complex is not or is the bad catalyst kation polymerisations olefins).

6. Experimental check of complex catalysts on activity, selectivity and ecological
cleanliness.

The block of the algorithm scheme of nanotechnology search of new more effective
catalysts of kation polymerisations olefins, used in Industrial building materials .

Bat — file of Quantum chemical calculations Selection of
tested complexes by methodCNDO/2 ™" max

A 4

A 4

A

Experimental control of [ Theoretical estimation of the Calculation of
effectivity of catalisator effectivity of catalisator pK.= 43,7-190,3

H+
q max
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Thus, the offered algorithm of technology of computer search of new more effective
catalysts ation of olefins omepunos will allow polymerisation from huge variety of every
possible complex systems and their combinations to choose quickly enough the most effective
for experimental check that in its turn, will open the possibility for synthesis catalysts systems
which can promote reception of polymers with in advance set properties.

The second nanotechnology.

In chapter 2 it is shown that in fluorinecontaining oxidizers of various fuels connections
of type F-2, OF2, N2F4, CIO3F, CIF3, CIF5, etc. are traditional

Search of the new more effective oxidizers possessing in the best parametres of burning
(Jp - a specific impulse, P1 - specific draught in atmosphere, Pj - specific draught in vacuum and
some other), more non-polluting and cheap — always the actual problem having doubtless
scientific theoretical and practical interest.

In this connection, working out and the algorithm description of nanotechnology of
computer search of new effective fluorinecontaining oxidizers of various fuels through quantum
chemical calculation of examinees of models of oxidizers-one from really accessible ways of the
decision of this class of problems.

Algorithm of the second nanotechnology is the following:

1. Preparation of initial examinees of oxidizers in a bat-file for quantum chemical
calculations in the form of a package of models.

2. Quantum chemical calculation of models of any fluorinecontaining oxidizers, and in
particular, for example, semiempirical method CNDO/2.

3. The Choice at the rate of the minimum charge on atom of fluorine — gminF an oxidizer.

4. The Estimation of parametres of burning of models under the formulas received by us:

Jp=Jmax [Aoexp (-Al) - |gFmin |) £A2
P1=P1max [Aocexp (-Al) - |qFmin [) £A2 (2)
Pj=Pjmax [Aoexp (-Al) - |gFmin [) £A2
Particularly for liquid hydrogen and a method of calculation CNDO/2 these dependences have
the following appearance:
Jp=261.3 [1.222exp (-A1) - |qgFmin |) A2
P1=412.2 [2.183exp (-Al) - |gFmin |) +A2 (3)
Pj=478.3 [1.347exp (-A1) - |qFmin |) £A2

5. Comparison of theoretically received parametres of burning of examinees of models of
oxidizers with known and a choice of the best.
6. Experimental check of the best oxidizers chosen from theoretical calculations on

efficiency both ecological cleanliness and definition of a place of examinees of models among
the known.

The algorithm block diagramme of nanotechnology of computer search of new more
effective fluorinecontaining oxidizers of various fuels

Bat —file
test of
complexes

Quantum Selection The Estimation Comparation of Experimental
» chemical L > quin »| of parametres of » the calculation > control of
calculations  of burning by parametars  of effectivity of
the oxidizers formula (2)-(3) burning  with tested oxidizers
method CNDO/2 already  well-
known
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The third nanotechnology.

The algorithm 3 of nanotechnology is qualitatively identical to algorithm 2 of
nanotechnology with that only a difference that gFmin in family of formulas 1,2 the parametre of
the gOmin-minimum charge on atom of oxygen is used, naturally it differs also from factors A0,
Al and A2.

The algorithm block diagramme of nanotechnology of computer search of new
oxygencontaining oxidizers of various fuels.

Bat-file of Quantum chemical _
tested O-oxidizers calculation of O-oxidizers qo " Selection
(method CNDO/2) -
The calculation of Comparation  of the Experimental  control of
' parametres of burning ., | calculation parametars | | used O-oxidizers on
by formula of burning  with effictivity
already well-known

In this connection, analyzing already known nanotechnologies, it is possible to present
easily enough the general algorithm of nanotechnologies which the quantum chemistry basically
can offer.

The general algorithm of nanotechnology of quantum chemistry.

1. Preparation of the given initial models of catalysts, oxidizers, fuels, medical preparations,
phreons, optical glasses , etc. of investigated connections which are well enough studied
experimentally (for everyone nanorexuonoruu it will be not <33 the same models in a bat-file
for quantum-chemical calculations).

2. Quantum chemical calculation of investigation of the same models by any of existing
now a method of quantum chemistry CNDO/2, MNDO, MINDO/3, AM1, AB INITIO in various
bases, etc.

3. The Choice from the received settlement data of parametre (and it can be, for example the
gkH+max-maximum charge on atom of hydrogen of the catalyst, the gFmin-minimum charge on
atom of fluorine of an oxidizer, gkOmax - the minimum charge on atom of an oxidizer of an
oxidizer, Esv - energy of a certain communication, D - dipole moment, etc.

4. The Method of the regressive analysis (it is possible and many factors) to receive
correlation dependences in the form of formulas with it is desirable in high enough factors of
correlation (R> 0,96) between the chosen parametres from quantum chemical calculations of
models and well-known experimental parametres.

5. Under the received formulas theoretically to estimate a place again the examinee of
connection (the catalyst, an oxidizer, etc.) among the known ones
6. Theoretically chosen best catalysts to check up on efficiency and ecological cleanliness.

In this connection, offered algorithm of nanotechnologies of computer search of new catalysts,
fluorine (oxygen) of containing oxidizers, medical preparations, again synthesised or
combinations of known models, will allow from huge of variety to choose the most effective
ones
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The block diagramme of the general algorithm of nanotechnology of quantum chemistry

Bat-file of the Quantum _ Chemical Selection of theoretical
tested models calculation of O-oxidizers parametars by Correlating
(catalisator , oxidizers’| (by method with experimental
and eCt.) CNDO/Z,MNDO, MlNDO/3, parametars

AM 1, AB INITIO and ect.)

Calculation by theoretical _ Experimental  control
parametars by obtaining — | COmparation of the of effectivity of tested
formula (1),(2) ,(3)and calculation Of | models

ect. parametars of burning

with  already  well-
known one

Thus, on the basis of the analysis of algorithms of existing now of nanotechnologies of
qguantum chemistry, and in particular, algorithm nanotechnology search of new more effective
catalysts kation  polymerisations of olefins, polymers applied to reception widely and
nanotechnology search of new more effective fluorine (oxygen) containing oxidizers of various
fuels is offered for the first time the general algorithm of nanotechnology which ultimate goal is
search of new more effective catalysts, oxidizers fluorine (oxygen, nitrogen) containing, medical
preparations (penitsilin, aspirin, etc.), etc. with probably in advance set properties on powerful
multiprocessor computer facilities (especially it concerns algorithms with use for calculations of
methods AB INITIO).
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Algorithms nanotechnology of quantum chemistry of homogeneous and heterogeneous
molecular systems.

All foregoing nanotechnologies offered are developed for the homogeneous molecular
systems. At the heart of these nanotechnologies lie functional (or correlation) dependences
received by methods of regressive analysis between quantum chemical parametres (and in
particular, g_nl1”max — the maximum charge on atom of hydrogen of the complex catalyst or
gFmin (qOmin) — the minimum charge on atom of fluorine (or oxygen) received at the rate of
corresponding models and macroparameters of the same models in the same numbers (and in
particular, pKa [1] — burning parametres — Jp — a specific impulse, P1 — specific draught in
atmosphere, Pj — specific draught in vacuum [2] and other) catalysts or oxidizers. For example:

pKa = 43.7-190.3 g " *™ (for method CNDO/2) [1] or
Jp=Jmax [A0EXP (-A1) - |q"™" |) £A2
P1=P1max [A0eXp (-A1) - [q7™" |) £A2 [2]
Pi=Pjmax [A0eXp (-A1) - [q""" [) £A2
It is obvious that similar functional (or correlation dependences) it is possible to receive
easily and for heterogeneous molecular systems. It is natural that heterogeneous models which
usually join additional interactions (both fields of Modelunga, and Van Der Valsovsky forces,
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etc.) More difficult, but as a result we receive the same charges (naturally, taking into account
these additional interactions) or modified under the influence of these forces. Well known
schools of academicians of KazanskovoV.B. (Moscow), Minsker K.S. (Ufa), etc. which have a
wide experience of calculation of heterogeneous models, give the chance to hope that similar
dependences for the same heterogeneous systems will be received. There is a hope and of
workings out of similar nanotechnology for models of quantum chemistry of a firm body, and in
particular, claster models (the school of academician Litinskygo A.O., Volgograd) that in its
turn, will allow to leave on qualitatively new level of the decision of practical problems for
models in a firm phase (for example, various marks of optical glasses, cement (and klinker, in
particular), concrete, etc.)

In this connection, analyzing already known nanotechnologies, developed on the basis
of methods of quantum chemistry of homogeneous molecular models it is possible to extend
easily the general algorithm of nanotechnologies which the quantum chemistry and on
heterogeneous systems, and finally and on claster ones basically can offer models.

The general algorithm of nanotechnology of quantum chemistry homogeneous and
heterogeneous molecular systems.

1. Preparation of the given initial models of catalysts, oxidizers, fuels, medical preparations,
freons, various marks of optical glasses, cement, klinkers, etc. (homogeneous, heterogeneous,
claster ones) investigated connections which are well enough studied experimentally (for
everyone nanotechnologies not <33 same models in a bat-file for quantum-chemical
calculations).

2. Quantum chemical calculation of some investigated same (homogeneous, heterogeneous,
claster ones) models any of any existing a classical method of quantum chemistry CNDO/2,
MNDO, MINDO/3, AM1, AB INITIO various bases, etc. _ _

3. A choice from received settlement of quantum chemical parametres (q ™™ ™", g™, Epq
— energy of communications, D — dipole moment, etc.) which correlate with macroparameters of
studied connections (T — temperature, P — pressure, V — speed, J,, P1, Pj, etc.)

4. A method of regressive analysis (it is possible also multifactorial ones) to receive correlation
(or functional) in an analytical kind with it is desirable for dependence in high factors of
correlation (R> 0,96, R - correlation factor) between the chosen parametres from
quantumchemical calculations of models and well-known experimental parametres.

5. Under the received formulas it is theoretically to estimated a place again examinees of
connections among the known.

6. Theoretically chosen best connections for checking up on efficiency and ecological cleanliness
experimentally.

In this connection, offered algorithm of nanotechnologies computer search of new
catalysts, fluorine (oxygen) of containing oxidizers, medical preparations, optical glasses,
cement, klinkers, etc. (homogeneous, heterogeneous or claster molecular systems), again
synthesised or known combinations, will allow to choose the most effective from their huge
variety.

Thus, on the basis of the analysis of already existing algorithms of nanotechnologies for
the first time it is offered manorexnomoruii to extend quantum chemistry of homogeneous
systems the general algorithm of quantum chemistry and on heterogeneous ones, and finally and
on claster models.

Conclusion.

Thus, the cumulative analysis of researches existing now in the field of applied quantum
chemistry shows that only authors of the present monography can offer the whole family of
nanotechnologies (taking into account use of various methods of quantum chemical calculations)
in the field of polymeric chemistry and oxidizers of various fuels.

It is obvious that similar nanotechnologies can be developed and for other classes of
chemical compounds (catalysts, oxidizers, medical preparations, etc.) and including, synthesised
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by Nobel prize winners pinitsilin, vitamins A, B,, C, E and etc. to similar algorithms offered in
chapters 4 and 5.

Level of everyone of such nanotechnologies rather also is rather high and at least
corresponds to the thesis for a doctor's degree.

In this connection, authors of the present monography make bold to pretenal on a rank
of directors of problems of the future 1000 and 1000 theses for a doctor's degree in the field of
applied quantum chemistry in which algorithms future of nanotechnologies search of new more
effective catalysts, oxidizers, medical preparations of new generation will be developed.

Offered nanotechnologies of millions operations a second will be calculated on
powerful multiprocessor complexes with speeds and, in particular, it concerns multinuclear
molecular systems with which such industrially important products as concrete, cements, optical
glasses, etc. are., that is models momenn with difficult steriometrical structure., for which
calculation method AB INITIO, as one of the best methods in the world is used now.

Finally, developed nanotechnologies (and it, as a rule power- and resources saving
technologies) and a used method of correlation functions which serves now while as the unique
classical theoretical tool of researches both for nano - and for piko - both for femto - and for atto
- technologies and for level of technologies of the theory of associations (at presence, naturally,
mats apparatures on nanolevel for the technologies set forth above) have Shredingera similar to
the equation already today not only purely theoretical general scientific value, but also finds
application in practice which conducts to obvious economic benefit[3,4].
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O0pa3oBaTebHasi NOJUTHKA FOPOACKOro oKpyra ropoa MuxaiijioBka
®posnosa T.1O.
HauanpHuk otaena no oopazoBanuio AJIMUHUCTPAIIMU TOPOJICKOTO OKpyra r.MuxaitioBka
AHHOTaNUA

B paGote mompoOHO mpencTaBiieHa oOpa3oBaTeibHas MOJUTHKA TOPOJCKOTO OKpyra
ropos MuxaiioBka, B KOTOPOil c000€ BHUMaHUE yJIesIeTCs pealn3aliy mMporpaMMHO-IEIEBOTO
moaxoga K q)HHaHCI/IPOBaHI/IIO MepOHpHﬂTHﬁ, HampaBJICHHBIX Ha PEHICHUC CONUAIbHBIX
BOIIPOCOB.

KuarueBbie ciaoBa: oOpa3oBarenbHas TOJUTHKA, TOPOJACKOTO OKpPYT, TOPOJI
MuxaiiioBka.

Ha Tepputopun ropoickoro okpyra ropoa MuxaiinoBka ¢yHKmHoHHpYyT 40
00pa30BaTENbHBIX YUPEKICHUN, B TOM YHUCIIE:
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O myHUUMNaNbHble AOWKONbHbIE - 17 ea,.
B myHUUMnanbHble
obuweobpasoBaTenbHble - 13 ea,.

O MyHUUMNaNbHble JOMNONHUTENbHOIO
obpasoBaHuA getel - 9 ea.

O myHuumMnanbHoe

noArotoBku obyudatowmxca - leq,

B 19 MyHUIIMTIaNBHBIX JTOMIKOJIBHBIX 00pPa30BaTENbHBIX YUPSKICHUSIX, B TOM YHCIIE B
JIBYX HayalbHBIX IIKONAX - JETCKUX caJlaX, pealu3ylIIUX [POrpaMMy JOLIKOJIHHOTO
oOpa3oBaHusi, BocnuThiBaeTcs 2630 neTeid, 9To COCTaBIsAeT B cpeqHeM 64% ot o0Iiero yucia
JleTei nomKoiapHOro Bo3dpacrta. IloaroroBkoi k mikoje oxBaueHo 93% nereit. B nomkoabHOM
00pa3oBaHUM IWIMPOKO HCIIOJNB3YeTCS BAPUATUBHOCTH COBPEMCHHBIX  00pPa30BaTEIbHBIX
IporpaMM, HAmpaBJICHHBIX HAa pPa3BUTUE M YKpEIUIEHHWE 370pOBbs pebeHKa, a TaKKe
KOMIUICKCHBIC HWHHOBAIIMOHHBIC IPOTPaMMBI HOBOTO TOKoJieHUs: «Pa3Butue», «Pamyray,
«/leTcTBO», MOMONHEHHBIE MNAPIHUAIBHBIMH MporpaMMaMi, 3()(QEeKTUBHBIMU METOJUKAMU U
TEXHOJIOTUSIMH. B KakqoM 00pa3zoBaTelbHOM YUpEeKICHHH pa3zpaboTaHa oOpa3oBarenbHas
nporpaMma, MPHOOPETEeH TOJIHBIA KOMIIEKT METOJAMYECKOTO OO0CCIICUeHUs, W3TOTOBJICHBI
TUAAKTUYECKU M HArsiAHBIN MaTepuansl. Ha pa3BuTue MaTepuaabHO-TEXHHUYECKOH O0a3bl
JIOIIKOJIBHBIX 00pa30BaTENIbHBIX YUPEKIECHUN €KETOAHO pacxoayercs 5-6 MUJUIMOHOB pyOJiei
u3 010/KeTa TOPOJCKOT0 OKpyTa.

KoMIiekcHbIi moaxoa K (GPU3NIECKOMY Pa3BHTHIO M O3JOPOBIICHUIO JIOIIKOJIHLHUKOB
JAaeT TOJIOKUTEIbHBIE pEe3yNbTaThl. 3a00NeBaeMOCTh JAETed B METCKUX CaJax €KeroaHo
CHU)KAeTCs, NPOLEHT 3a0oJeBaeMOCTH HUXKe obsacTHOro mokaszatens. Ilemarormyeckue
KOJUIEKTUBBl MYHHIIUIAIBHBIX JIOMIKOJIBHBIX OOpa30BaTENbHBIX YUPEKICHUH — aKTHUBHBIC
YYaCTHUKH TOPOJICKUAX M OOJJACTHBIX KOHKYPCOB YUPEXKICHUH TO/a.

PaGora aamuHHCTpalui TOPOJCKOTO OKpyra u 00pa3oBaTeNbHBIX YUYPEKICHHIMA
HamnpaBliecHA HA pPEaM3aldi0 OCHOBHBIX HANpaBlICHUH HAMOHAIBHOW 00pa3oBaTeIbHON
uHuIMaTuBbl «Hama HoBas 1mKonay, nHuuupoBanuyio Ipesunentom PO.

B cootBeTcTBUMM € rocymapcTBEHHOW 00Opa30BaTENbHON MOJUTUKOW, OCOOCHHOCTSIMHU
cucTeMbl 00pa30BaHUs TOPOJCKOTO OKpyra ropoj MuxaiinoBka paboTa oTena mo o0pa3oBaHUIO
Oblya HampaBieHa Ha o0ecrieueHne CTaOMIbHOCTH (PYHKIIMOHUPOBAHUSI CUCTEMBI 00pa30BaHus B
ropojie, pealn3aluio MPUOPUTETHBIX, aKTYaIbHBIX U MEPCHEKTUBHBIX 3a7ad MO 00eCleYeHHI0
TOCY/IapCTBEHHBIX TapaHTHH JTIOCTYITHOCTH 0Opa30BaHUs, TIOBBIIICHUS KadecTBa 00pa3oBaHUS B
uHTepecax GOPMUPOBAHUS TAPMOHUYHO PA3BUTOM, TBOPUECKOM, MHTEIUICKTYATbHON TUYHOCTH B
COOTBETCTBUU C MOTPEOHOCTAMHU OOIIeCTBa U TOCYIapCTBa.

Pemarommyro pons B (OpPMHUPOBAaHMHM HOBOTO  TOKOJIGHHS JOJKHO  CHITPaTh
BO3POXKJICHHE POCCHICKON 00pa30BaTeIbHON CHCTEMBI.

Jis  JOCTKEHWS yKa3aHHOW IeIM  pellaiuCh  CIEAyIoIIHe MPUOPUTETHEIE,
B3aMMOCBSI3aHHBIC 331a4H:

- Ppa3BUTHE TOPOJICKOM CHUCTEMbl 0Opa3oBaHHs B YCIOBHUAX MOJEPHHU3AIMU POCCHICKOTO
oOpa3zoBaHus;

- obecrieueHue JEMOKPATUYECKOT O, roCyIapCTBEHHO-00IIECTBEHHOTO Xapakrtepa
yIpaBieHus: 00pa30BaHHEM;

- obecrieueHue CcOONIIOJIEHUS JAEUCTBYIOIIMX HOPM  3aKOHOJaTelabcTBa  Poccuiickoit
®denepannn B chepe 0Opa3oBaHus;
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- TOJy4eHHe OO0pa3oBaHHsI B COOTBETCTBUM C YCTAaHOBJICHHBIMU TOCYJAapCTBEHHBIMHU
o0pa3oBaTeNbHBIMH  CTaHJApPTaM{,  TapaHTUPYIOUIUMH  HEOOXOJUMOE  KauecTBO
o0pa3zoBaHus;

- CO3/IaHH€ YCJOBHM, CHOCOOCTBYIOUIMX YKPEIJICHUIO 370pPOBbsl OOYyYaIOIIUXCS H
BOCIIUTAaHHUKOB B CHCTEME 00pa30BaHuUs;

- 3alUTa npas jAerei, o0yyaronuxcsa u pabOTHUKOB 00pa30BaHUs.

B 11 o06mieobpazoBaTeNbHBIX YUPESKICHHUSIX M JIBYX HAYAIBHBIX IIKOJAX — JIETCKUX
cagax oOydarorcsi 5460 mKkoabHUKOB. KoONMM4YeCTBO MMEPBOKIIACCHUKOB HMMEET TCHACHITHIO
€XKET0JIHOT0 poCTa.

MyHnununanbHbele oOpa3oBarenbHble yupexiaeHus «Cpeansst oOuieoOpasoBarenbHast
mkoiga Ne 5 r. MuxaiinoBku» u  «Cpennss oOuieoOpasoBarenbHas mkoma Ne 7 T.
MuxaiioBKku», IpUHUMAs y4dacTHe B peanu3auuu ¢efepalbHbIX MPOrpaMM: HPUOPUTETHOTO
HallMOHANBHOTO mpoekTta «OOpa3oBaHME» W  KOMIUIGKCHOTO MPOEKTa MOJEpHHU3AINH
oOpa3oBaHMs, 3a BHEAPEHUE HMHHOBALMOHHBIX OOpa30BaTelIbHBIX MPOTPaMM  CTaju
obnanarensimu rpanTa Ilpesunenta PO B cymMMe | MUIITMOH pyOiiel, mpuaém
MOY COII Ne 5 npBaxasl. Llxonsr Ne 4, 10 monmyuynmnu npemuu ['nmaBbl AJIMHUHHCTpalluU
Bonrorpajckoii oomactu B pazmepe 500 Teicsu py6eit, mpuaém MOY COLI Ne 10 tpmwxasl. B
XO0lle peajHu3aly TMPUOPUTETHOIO HAIMOHAJIbHOrO TMpoekta «OO0Opa3oBaHHE)» IO HTOraM
KOHKypca cpeiau Jy4yllMX YyuuTenaedl oOujeoOpa3oBaTenbHbIX YyupexaeHuid PO mnpemuro
[Ipesunenta PO B pazmepe 100 Toic. pyO. momyuunu 17 yuutenei, ' maBel AIMUHUCTpalUU
Bonrorpajckoii obnactu B pazmepe 50 Teicsd pyOiield — 6 yauTenei.

OgHvM U3  OCHOBHBIX  HAMpaBJIEHUH  COIMAIILHO-DKOHOMHUYECKOTO  Pa3BUTHSL
MYHUIIUTIATFHON CHCTEMBI 00pa30BaHus SBISETCS COBEPIICHCTBOBaHUE y4eOHOM, MaTepUaIbHO-
TEXHUUYECKON 0a3pl 0011e00pa30oBaTeNbHBIX YUPEKICHUN. YueOHble KaOWHEThl €CTECTBEHHO-
MaTeMaTHYECKOT0 ¥  TYMAaHHTapHOTO  IMKJIOB  y4eOHBIX  JUCHUIUIMH  IOMOJHUINACH
COBPEMEHHBIMH Y4eOHO-HATJISIAHBIMU TIOCOOHMSIMH M O00OpYyIOBaHUEM, Y4EOHO-METOIUYECKON
muteparypoid. Kabunets! nHpopMaTHk 1 MHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI
o0ecreyeHbl COBPEMEHHOW KOMITBIOTEPHONW TEXHHMKOW, OOBEAMHEHHOH IOKAIbHON CEThIO C
BBIXOJIOM B MHTEpHET, JHIIEH3MOHHBIMH MPOTPAMMHBIMH TPOIYKTAMU TIO BCEM Y4EOHBIM
mpeaMeTaMm, cepBepamMu moj VHTepHeT-nuio3, a Takke MOOMIBHBIMH KOMITBIOTEPHBIMU
KJlaccaMM, Y4e€OHbIMM HHTEPAKTHUBHBIMH KOMIUIEKcamMHu. B cpeaHux oOmieo0pa3oBaTeabHbIX
mkonax Ne 5, 7 oGopymoBaHbl COBpEMEHHBIE MyIbTHMEAHa JTUHTa(OHHBIE Kiacchl. J{is
3aHATHH (U3NYECKON KYJIbTYpPOW M CIIOPTOM B LIKOJIaX OOHOBJIEH CIIOPTUBHBIM MHBEHTAph, Ha
75 — 80% 3aMEHEHO TEXHOJOTHMYECKOe 000pyA0oBaHHE MUIIEOIOKOB LIKOJIbHBIX CTOJIOBBIX Ha
coBpeMeHHoe, Ha 70 % 3aMeHeHa yueHHueckas MeOelnb, peryinpyemas o Beicote. Ha 3t nenu
B XoJe peanu3anuu (QeaepaNbHbIX, PETHOHANBHBIX IENEeBBIX MPOTPaMM Ha  YCIOBHUSAX
coprHaHCUPOBaHUS U3 OOJKETOB TOPOACKOT0 OKpyra, 00J1acTHOTO U (efepaibHOro B IIKOJIbI
OBLIM MIPHUBJICYEHBI (PMHAHCOBEBIE cpelcTBa B cymme 21,5 MiH. pyOuield, B TOM YHCIie Ha JaHHbBIE
cpeacTBa nocraBiaeHbl 10 KOMIUIEKTOB yUeOHBIX KAOMHETOB M 2 MHTEPAKTUBHBIX KOMILIEKCA.

Kaouner ¢puzuxku MOY «Cpeansisi 001eodopasoBarejibHas mkoJaa Ne 11
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Kaouner reorpagpun MOY «Cpennss o0meodpasoBatenbHast IIKoaa Ne 4»

MyabTumenua - JguHradgoHHble Kiaacchl Rinel-Lingo, cpeaHue o6uieodpa3oBaTeibHbIe
mKoJbI Ne 5, 7

B wmensx coOmtoneHuss eauHOTO WH(GOPMAIMOHHOTO MPOCTPAHCTBA pa3pabOTaHbI
HOPMATHUBHO-TIPABOBbIE M  MHCTPYKTUBHO-METOJAMYECKHE  JIOKYMEHTBI 10  BOMpPOCaM
npeanpoGuIbHO MOATOTOBKH M MpoduibHOTO o0yueHus. [lo mporpammam npoduiIbHOTO
ypoBHsI 10 7 y4eOHbIM npeameTam oOyvarorces 215 ygammuxcs 10-11 kmaccos.
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Y4eOHble IMCHUIUINHBI, peajin3dyemMble Ha NPO(PUILHOM YPOBHE

MaremaTuka MOY COII Ne 5; MOY COII Ne 7;
MOY COII Ne 10

Nudopmaruka u UKT MOY COUI Ne 4; MOY MVYK

AHTTIMHACKHUH SI3BIK MOY COIL Ne 5; MOY COIII Ne 7

Pycckuii s3b1k MOY COLII Ne 5

Xumus MOY COII Ne 5

I'eorpadus MOY COIII Ne 4

®dusnka MOY COHI Ne 11

TexHonorus MOY MVYK

HemanoBaxxnyro posib B TIOBBIICHUM KadecTBa OOIIEro o0O0pa3oBaHUs WIPAIOT
MpeIMETHbIC OJUMIINA/IbI, IPOBOAUMBIE €XKETOJHO. B IeNax MOBBIIEHUS UHTEpeca yJalluxcs
00111€00pa30BaTEIbHBIX YUPESKICHUNA K YIIyOJIEHHOMY M3YyUYECHHUIO MPEIMETOB €CTECTBEHHO-
MaTeMaTHUYECKOTO ¥ TYMaHUTAPHOTO LUKIIOB IMPOBEIEHBI TOPOJICKHE OJIMMITAAIIBI IIIKOJILHUKOB.

B ropoxackux onumnuanax npuHsum yyactue 251 yyammxcs 9 -11 knaccos.

Xopolue 3HaHUS TEOPETUYECKOr0 MaTepHralla U yMEHHUE HUCIIONIb30BaTh UX Ha MPAKTUKE
MOKa3aJIx ydamuecs mkoia Ne 7,5.

B 2010 roay enusblii rocygapCTBEHHBIM 3K3aMeH MpoBoAwics mno 13 mpeameram Ha
0a3e 3 mMyHKTOB.

EI'D cnaBanu - 295 denoBek

213 - BBITYCKHUKHU 00111€00pa30BaTEeNbHBIX IIKOJT

36 - BeimyckHukr OCOILI

S - BBIIIYCKHUKH CIIEUaIbHON KOPPEKIIMOHHOM IIKOJIbI - HHTepHaTa |1V Buaa

12 - BBITYCKHUKH MPOILIBIX JIET

29 - Bemryckauku CI1O

Pycckuii s3bIK M MaTeMaTHKy ciaBaiu - 249 BBITYCKHMKOB 00I€00pa3oBaTeIbHBIX
yupexaenuit 2010 rona

123 - BeiOpanu cnaBath obiecTBo3Hanue - 49,3%

46 - cnaBanu pusuky - 18,5%

41 - ouonoruro - 16,4%

40 - ucroputo - 16%

22 - aHTIIMHACKUH 35IK - 8,8%

18 - xummuro - 7,2%

17 - nutepatypy - 6,8%

9 - uadopmatuky - 3,6%

5 - reorpaduto - 2%

264 BBITyCKHUKA TOYYUITH aTTECTAThI O CpeiHeM (TTOJTHOM) o01ieM 00pa3oBaHMH.

20 BBITYCKHUKOB HarpaskJeHbl 30J0THIMU MeaIIMU « 3a 0COObIE YCIIeXU B YUEHUN», 9
cepeOpsSIHBIMHU.

B memsx nmoBblmIeHHs TPOGECCHOHATIBLHOIO MacTepcTBa Uil IMEJaroruuecKux
pabOTHUKOB ~MYHHIMIIAIBHBIX OOpa30BaTEIbHBIX  YUPEKICHUH TOCTOSHHO TPOBOMISTCS
oOyyarolmue ceMHHaphl, KOH(EPEeHIUH, «KPYIJIble CTONbI», MacTep - Kiaccel. Ha HaydHo-
npakTuueckord KoHpepeHuun «CoBpeMeHHbIe 00pa3oBaTeIbHble TEXHOJOTUU B IIKOJE,
nocBAUIEHHON ['ofly yuuTens, meaaroru-HOBaTOPbI MOAETHIUCH OMNBITOM pPaboThl B (hopme
MpE3EHTalN HA TEMBI:
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- «Hcnonb3oBanue WHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMA B HA4YaJIbHOU

LIKOJIEY;

- «HMcnonp30BaHue AMAJIOrOBBIX TEXHOJIOTUN B HAYAJIIBHOM IIKOJIEY;

- «VMHTerpupoBaHue Ha ypoKax PyCCKOIO sSI3bIKa U JIUTEPATyphI»;

- «HMcnonp30BaHNEe HHHOBAIMOHHBIX TEXHOJIOTUN HA YPOKAX PYCCKOTO SI3bIKA»;

- «TexHONOrus NPOEKTUPOBAHUS B ILKOJIE;

«Mcnonp30BaHNEe UHTEPAKTUBHBIX METOZOB HAa YpOKaxX MCTOPUU KaK CPEICTBO PAa3BUTHUS
JMYHOCTH Y4alIerocsi».

Ocoboe BHMMaHWe aIMHHUCTPAIMSI TOPOJCKOTO OKpyra yAeNseT pealu3aluu
IPOrPaMMHO-LIEIEBOTO  [10/IX0Ja K (DMHAHCUPOBAHUIO MEPOIPUATUH, HaNpaBICHHBIX Ha
pelIeHre couuanbHbIX BONIPocoB. I1o mosnrocpodnoi neneBoi nporpamme «Komiuieke Mep 1o
YKPEIUIEHUIO MOKapHOH 0e30MacHOCTH 00pa3oBaTeIbHbIX YUPEXkKACHUN» Bce 00pa3oBaTe/IbHbIE
yUpEKACHUS 000pyIOBaHBI CHUCTEMaMH aBTOMATHYECKOW TOXAPHOW CUTHAIM3AlMU U
OIOBEILEHH JIOAEH O MoXKape, B OJIHOM 00bEME YKOMIUIEKTOBaHbI IEPBUYHBIMU CPEACTBAMU
MOKapOTyILIEeHUs, 00eCreYeHbl KHOIKAMU TPEBOKHOM CUTHAJIM3allMy C BHIBOJIOM CHTHaja Ha
IIyJbT BHEBEIOMCTBEHHOW OXpPaHbI OTZAENa BHYTPEHHHX JI€J IO ropoickomy okpyry. Ha stu
eI U3PAcX0I0BaHO U3 CPEACTB MYHHIIMITAILHOTO Oropkera Oonee 14 mwmmnonoB pybneit. Ha
peanuzanuio nporpamm: «OnapéHHble  AeTh» u3pacxojnoBaHo 720  Teicsu  pyOnei,
«KommekcHble Mepbl MPOTHUBOJIEHCTBUS 3JI0YNOTPEOJICHUIO ICUXOAKTUBHBIX BEIIECTB U HX
HE3aKOHHOMY 000pOTY» - 148 Thicsiu pyOIieh.

Bce MyHununaneHeie 0011€00pa3oBaTeNbHBIE IIKOJBI MEPEHUIM Ha MOJCIBHYIO
METOAMKY (OPMHPOBAHUS CHCTEMBbl OIUIaThl Tpyda W CTUMYJUPOBaHUS paOOTHUKOB, a
MYHUIIMIIAJIbHBIE JOUIKOJIBHBIE U JIOTIOJIHUTEIbHBIE 00pa3oBaHMs JI€TEH - Ha HOBYIO CHUCTEMY
OILIaThl TPYZAA, OPUEHTUPOBAHHYIO HA PE3YJIBTAT.

D¢ dexkTnBHOE pPACXOAOBAaHHE JCHEXKHBIX CPEIACTB MO3BOJSET  AJAMHUHHUCTPAIMH
TOPOJCKOI0 OKpyra ropoJ; MuxaiaoBka UCIOIb30BaTh COBPEMEHHbIE (DOPMBI JESTEIBHOCTH O
PEIICHHUIO COIMATbHO-3HAYNMBIX BOIIPOCOB B chepe 00pa3oBaHMUS.

HpOﬁ.]IEMI)I MOAroTOBKH KaaApoB JJIsA CTpOI/lTeJILHOﬁ oTpaciin

ApnaytoB B.B., nupextop 'OY CIIO «MuxaiinoBckuii mpodeccuoHanbHO-TeaaroruaecKui
KOJUIEIK», HAPOAHBIA yunTesb PO

AHHOTAHSA

B Hacrosielt cTatbe paccCMOTpPEHBbl aKTyallbHble MpPOOJeMbl MOJATOTOBKHM KaJpoB
CTPOUTEIILHON OTPACIIN,KOTOPBIE HOCAT KOMIUIEKCHBIM XapaKTep U AOJKHBI PEIIAaThCA HA CAMOM
BBICOKOM YpPOBHE.

KaroueBble cioBa: HpO6H€MLI, IMOAroTOBKA KaJApOB, CTPOUTECIIbHAA OTPACIIb

B Hacrosimee Bpemsi Bce OoJjiee 3HAUMMOW CTAaHOBUTCS TpoOjemMa TMOJATOTOBKH
Y TIEPETMIOATOTOBKH pa0O4YnX KaJpOB, B YACTHOCTH — JJISi CTPOUTENBHON OTPACIIU M KUJIHIIHO-
KOMMYHAJILHOTO X03siicTBa cTpaHbl. CeroIHAIIHSAS CUTYyallls Ha PhIHKE TPYAa CBUAETEILCTBYET
0 TOM, YTO YCHUJIUSl IOCyIapCTBa IO BOCCTAHOBJIEHUIO U MOJAEPHU3ALMU CUCTEMBI HA4aJIbHOTO
U CPEJHETr0 CIenraIbHOro 00pa30BaHUs COBEPIIEHHO HEIOCTATOUHBI.

HeratuBHoe BIMsHME OKa3bIBAET OTCYTCTBHUE JIOJITOCPOYHOTO KOMILJIEKCHOTO ITPOrHO3a
notpedbHocTeil crpoutenbHON oTpaciu M JKKX B KBaqMUUUPOBAHHBIX KaapaxX, KOTOPBIN
Obu1 ObI  OCHOBaH  Ha aHanmu3e  (AKTOPOB  COIMAIBHO-DPKOHOMHYECKOH  MOJHUTHKH,
nemMorpaduueckoi CUTyaluu, TpPyJA0BONH MUTPAIUH.

CrnoxuBliasicss 3a IOCJIETHEE ACCATUIETHE IPAKTHKA HPUCOEAVHEHUS YUPEXKICHUN
npodoOpa3oBaHusl K BBICHIUM  Y4eOHBIM  3aBEJEHUSAM BEJAET K YMCHBIICHHIO 4YHCIA
CHELMAINCTOB, HEOOXOJUMBIX 5JKOHOMHKE cTpaHbl. Kpome TOro, wu3-3a ycrapeBuiel
MaTepuabHOW 0a3bl KOJUIC/DKEW W OTCYTCTBHUSI TIOJIHOLIGHHOW TPAaKTHUKA Ha 0a30BBIX
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OPEANPUITHIX MOJIOJIBIM CHEIUATNCTaM, MPUXOASIIUM Ha MPOU3BOJICTBO, CPA3y K€ MPUXOIUTCA
nepeyunBarbcs. B To ke Bpems paboromarenu M MX OOBEAMHEHHUS YAETSIOT HEAOCTAaTOYHO
BHUMaHHUA DPa3BUTHIO MaTepUAbHO-TEXHUYECKOH 0a3pl yupexaeHuit mpodobpazoBaHus
U o0ecrieueHuss uX  KBAIHU(PUIMPOBAHHBIMU  MacTepaMyd  IPOU3BOJICTBEHHOTO  OOy4YeHUS,
a HOpMaTUBHO-IIPaBOBasI 6aza MO-TIPEXKHEMY He obecrieunBaeT MHBECTUIIMOHHOU
MPUBJIEKATETILHOCTU KOJIJIEIKEH.

VYupexaenus npodhecCHOHAILHOTO 00pa3oBaHMs B HACTOSIIEE BpeMsl HE UMEIOT
IIPaBOBOM BO3MOKHOCTH CTAHOBUTBHCS COYUPEAUTEISIMU NPEINPUATANR Ui T[PUBJICUCHUS
MHBECTUIIMOHHBIX CPEJCTB UM CpeACTBa paboTonaTeNeil B MPOLecC MOATOTOBKU CHEIMAIHCTOB.
CnepnoBarenbHO, Hazpena HEOOXOAUMOCTh BHECEHHS M3MEHEHHUH B 3aKOHOJATENLCTBO B YacTU
COYUPEIUTENBCTBA; BHIPA0OTKA TaKOW 3aKOHOJATEIHLHONW HOPMBI, KOTOpask MOMOTrJIa Obl PEUIUTh
CIOXKHYIO MpOoOJeMy HMMYIIECTBEHHBIX OTHOLIEHHH. OTO JacT BO3MOXKHOCTH KPYHMHBIM
OPENPUATHSIM W OPTaHU3ALMSIM Pa3JIMYHBIX (OPM COOCTBEHHOCTH BMECTE C rOCYIapCTBOM
HAIpsIMyI0O HHBECTUPOBAaTH CBOM CpEACTBA B Pa3BUTHE KOJUIEIKEH M KOHTPOJIUPOBATH HX
UCIIOJIb30BaHUE.

Jnis  obcyxIeHuss TOIXOJOB K PEUICHHIO JaHHBIX  BONPOCOB U BBHIPAOOTKHU
COOTBETCTBYIOILIMX PEKOMEHJAlUi HEOOXOJMMO, Ha Hall B3MJIAJ, pPAacCMOTPETbh TaKUe
pOOIIIEMBI, KaK:

e o0mee cocTosiHME MPOo(PecCHOHATBHON MOATOTOBKM U MEPENOArOTOBKU  KaJpoB s
CTPOUTENIBHOM OTpacili M KWIMIIHO-KOMMYHAJIBHOTO XO3SIIICTBA B CIIOXKMBIIEHCS KPU3UCHOU
CUTyaluu;
* HOpPMaTHBHO-NIpaBOBOE oOecneueHue mpolecca MOATOTOBKU CTPOUTENBHBIX  KaJpoB
B COBPEMEHHBIX  yCJIOBHAX, 3aKOHOJATEIbHBIE WHUIMATUBBL  MPO(UIBHBIX KOMHUTETOB
['ocynapctBennoit J{ymsl u unenoB Cosera @enepanuu denepansuoro Codpanus PO;
* PpErHOHAJNBHBIA OMBIT OpraHU3alMH NPO(ECCHOHANTBHON TOATOTOBKU U MEPENOArOTOBKU
KaJpOB Ul CTPOUTEIILHON OTPACIIu.

[lepeuncnennble TpobIeMbl HOCAT KOMIUIEKCHBIM XapakTep M JOJDKHBI peniarbcs Ha
CaMOM BBICOKOM YpOBHE. B 1ensiX COBEpILIEHCTBOBAHUSA CHUCTEMBI IOATOTOBKH KaJApOB IS
CTPOUTENIBHON OTpaciii MHUHUCTEPCTBOM PErMOHAIBHOIO pasBUTHA P® mOAroTOBIEH MPOEKT
nocraHoBieHus: IlpaButensctBa P®, KoTOphIM mpemycMaTpuBaeTcsi OObEJUHEHUE YCHIUH
MunuctepcTBa pernoHanbHoro passutuss P®, MunucrepctBa oOpa3zoBaHusi U Hayku PO,
HanuoHnaneHbIX OOBEIMHEHUIN CaMOperyJlupyemMblX OpraHu3alMii B CTpPOUTENBHOU cdepe,
OOLIECTBEHHBIX OpraHM3allMii M HHBIX MPEACTaBUTEIEH HKCIEPTHOrO coolliecTBa B JiENe
perieHus oOiei 3aaaun.

MoaepHu3anus npoiecca CTAaHOBJIeHH KOHKYPEHTOCIIOCOOHOI0 CHelUaIucTa B
CeOpsSIKOBCKOM TE€XHOJIOTHY€CKOM TeXHHUKYMe

Apnayros A.B.
mupexktop @I'OY CIIO CeOpsKkOBCKHI TEXHOIOTHUECKUNA TEXHUKYM

AHHOTaNUA

B Hacrosimiedl cTathe IMOKa3aHO, YTO peaM3alysl KOMIIETEHTHOCTHOTO IIOJXOJa B
npodeccnoHansHOM 00pa3oBaHUM OyIEeT CIOCOOCTBOBATH JOCTHXKEHUIO €r0 OCHOBHOMW IENH —
MOJTOTOBKE KBATU(PHUIIMPOBAHHOTO CIIEMAIUCTa COOTBETCTBYIOLIETO YPOBHS U TMPOQUIIS,
KOHKYPEHTOCIIOCOOHOTO Ha pBIHKE TpyJa, CBOOOJHO BIAJACIOLIET0 cBoei mnpodeccueid u
OPUEHTHPOBAHHOTO B CMEXKHBIX 00JIACTAX NEATEILHOCTH, CIIOCOOHOTO K 3 deKTHBHOIN padoTe
M0 CHEIUAIBHOCTH, TOTOBOTO K TOCTOSHHOMY MPO(ECCHOHATHPHOMY pOCTY, COIMAIBHON U
poQeCCHOHATBHON MOOHMIIBHOCTH.

Jiis Toro, 4To OBl BECTH pedb O MOATOTOBKE KOHKYPEHTOCIIOCOOHOTO CIEIUATNCTa B
YCJIOBUAX PBIHKA HGO6X0)II/IMO IIOMHUTB, YTO €T0 CTAHOBJICHHC - OTO IPONECC, KOHCUHBIM
pe3ylbTaTOM KOTOPOTO SBIIETCS HE TOJNBKO BBICOKHI mpodeccnonanusm Oymyiiero
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CHenuannucrta, HO W KAueCTBEHHOE  TMOBBIIICHHWE  YPOBHS  MpodeccCHOoHaIn3Ma
MPEnoAaBaTeIbCKOro COCTaBa.

Boimenum  OCHOBHBIE — COAEpIKATEIbHO-IICJIEBBIE  MapaMeTphbl,  ONMHUCHIBAIOILINE
PO ECCHOHANBHYIO ITOATOTOBKY [PEOABATENS

e npodeccroHaIbHOE TOHUMaHUE 00pa30BaTEIbHOTO CTAaHIAPTA;

e npodeccuoHANIbHOE MOHMMAaHHWE OCHOBHBIX IENAarormueckux OOBEKTOB M OCOOEHHOCTH
UX MOJIETTUPOBAHMS;

YMEHHUE MOJICTMPOBATH MeIarOTnYeCKre 00BEKTHI;

yYMEHHUE NMPOEKTUPOBATH MOJIEIH MEIarOTMYECKUX 00HEKTOB;

OBJIAJICHHE NIPOLEAYPHOU CXEMOM IIPOCKTUPOBOYHOM EATEIBHOCTH;

po¢eCCHOHATLHOE MCTIONIb30BaHIE WH(POPMALIMOHHBIX TEXHOJIOTHIA;

¢dbopmMHupoBaHUE TpeACTaBIEHUH 00 HCCIeN0BATENbCKUX (DYHKIHUAX TMeJaroru4ecKux
TEXHOJIOTHI;

e  yMEHHE BECTH NE€JarorMuecKyro UCCIIEI0BATEIbCKYIO PAa0OTY B YCIOBHUSAX UCIIOJIb30BAHMS
NeIarornyeckKux M HH(HOPMAIIMOHHBIX TEXHOJIOTHIA;

e (QopmupoBaHue TpPEACTABICHUN 00 MHTErpaluu MEeAarorn4eckux U WH(OPMALUOHHBIX
TEXHOJIOTMM, KaK HOBOM »JTallé M HOBOM YPOBHE KayeCTBEHHOW MpodeccCHoHaTIbHON
JIeSITENIbHOCTH NPEenoJaBaTes;

® OBJAJICHHE KOMIIBIOTEPHON CHCTEMOH aHAaTUTHYECKOH OO0pabOTKHM BCEX pe3ylbTaTOB
JTUArHOCTHK y4eOHOTO mpoliecca, Kak OCHOBbI MOHUTOPHHTA.

[lo wunHMumMatuBe pykoBojcTBa CeOpSIKOBCKOTO TEXHOJIOTMYECKOTO TEXHUKyMa
coBmecTHO ¢ «l{enTpom nemarorndeckux texnonoruit B.M.MonaxoBa» ( . ToabsSTTH, TUPEKTOD
Ilentpa baxycoBa E.B.) pa3spabGarbiBaeTcs KkomruiekcHasi nmporpamMma «PervonanpHas cuctema
dbopMUpOBaHUS U yIIpaBICHHE KaueCTBOM (GOPMUPYEMBIX HHPOPMAITMOHHO — TEXHOJIOTHYECKHUX
3HAHUI» .

Peanu3zanus nporpamMmsl mpeoiaraeT CieIyrolIne ITarmbl:

e oOydeHHWE  TMEJArorMYecKoro  KOJUIGKTMBA  TEXHHKyMa  MEJaroru4eckuM |
MH(OPMAIIMOHHBIM TEXHOJIOTHSIM;

e pa3paboTKa TMpenoAaBaTeSIMU TEXHOJOTHUYECKUX YyYEOHHUKOB IO JIUCIHMILUIMHAM
CIEIMATBbHOCTEN TEXHUKYMA;

®  BHEJpPEHHE TEXHOJOTHMUYECKUX YIEOHUKOB B yUeOHBIN MPOIECC TEXHUKYMA;

®  OCBOEHHE U METOJAMYECKHE OCOOEHHOCTH MCIOJIb30BaHUS KOMIBIOTEPHOTO MOHUTOPHUHTA
KauecTBa 00pa3oBaHUsI.

B ocHOBe KOMIUIEKCHON MpoOrpamMmbl 3al0XKEHBI CIeAyrolue (QyHIaMeHTalbHbIE
HaIpaBJICHUS:

¢dopmupoBaHre HHPOPMAITMOHHON KyJIbTYpHI peNojaBaTes;
OCBOEHUE MEIarorH4ecKnX TEXHOJIOTH;

MHTerpanus MHOOPMAIIMOHHBIX U MeJarOTHYeCKUX TEXHOJIOTHIA;
BHE/IpEHHE AUCTAHIIMOHHOHN (OopMbI 00pa3zoBaHus

' B.M. MonaxoB BBejieHHe B TEOPHIO IEJAaroruueckux TexHomoruil. Mouorpadus, r. Bomrorpan
"Ilepemena" 2006 r.

2 A. B. Apmayros, E. B. Baxycosa O pa3spaGoTke cHCTeMbl (HOPMHUPOBAHHS HHDOPMAIMOHHO
TEXHOJIOTHUECKUX 3HaHui mpenonasareneid CIIO // AkryanbHble BONPOCHI COBPEMEHHOT'O
npodeccuoHanbHOro  00pa3oBaHUs: Marepuansl  MeXAyHapoOHOH HaydyHOH KOH(EpeHLHH
" AKTyaJIbHbIE BOIIPOCHI JUJAKTUKH COBPEMEHHOTO Ipo)eCCHOHAIBHOrO 00pa3zoBanus"/ moxa pex. /.
10. TpymaukoBa Tromens, 2010
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WudopmannonHas KyapTypa MpernojaBaTeNss COCTOMT B YMEHUM paboTath Ha
KOMIIBIOTEPE, HCIIOIB30BATh KOMIIBIOTEpP I PELICHUS METOAMYECKHX, IUNAKTUYECKUX U
IEeJaroruueckux 3ajJad B y4eOHOM IIpollecce, HE3aBUCHUMO OT €ro IpeAMEeTHOH
l'IpI/IHa,Z[J'Ie}KHOCTI/I3.

[TpuopuTeTHBIM HampaBieHHEM B (POPMUPOBAHUH MH(POPMALMOHHO-TEXHOJIOTUIECKUX
3HaHW NpenojaaBaresiell Mbl BBIOMpPaeM TEXHOJIOTHIO TPOEKTUPOBAHUS yU€OHOI0 Mpolecca, Tak
KaK:

1) TexHONOrH3anMs y4eOHOrO Ipolecca MO BCEM TUCHUIUIMHAM YETKO CHCTEMATH3HUPYET
pacrosio’)keHre y4eOHOro marepuaja He TOJIBKO B paMKax OJHOTO IMpeaMeTa, HO U B
paMKax  B3aMMOJEHCTBHMSI BCEX IPEIMETOB, 4YTO CIIOCOOCTBYET  IOBBIICHHIO
TEXHOJIOTMYECKON KOMIIETEHTHOCTH U HOBOMY Kau€CTBY I1€JarOrMU€CKOr0 MbIIIJICHMUS;

2) ocBauBas INEJArOrMYECKHE TEXHOJOTMH W  IMPOCKTUPYsS  y4eOHBIH  Ipoliecc,
npenojiaBaTeay  Mpo(ecCHOHATbHO OCBAaMBAIOT T'OCYJApCTBEHHBIN CTaHIApT, YTO
HEepEeBOIUT 00pa30BaTENbHYIO CUCTEMY B TEXHUKYME HAa HOBbII Kaue€CTBEHHBIH yPOBEHb;

YUuTBIBas OOJIBIIYI0 TPOTSDKEHHOCTH Bonrorpanckoil o0macTé  TOMUHUPYIOIIEH
dopmoii mostyueHusl CpeHero NpoQeccCuoHaIbHOr0 00pa30BaHUs CTAHOBUTCS JUCTAHIIMOHHOE
o0Opa3oBaHWe, B CBSI3U C YeM HEMAJOBAXHBIM SBIAETCS (POpMHUpOBAaHHE TUCTAHIIMOHHON
KyJIbTYpbl HpernojaBaTens. Tonbko mocie TOro, kak cGOpMHpPOBaHbl HH(POPMALMOHHO-
TEXHOJIOTUYECKHE 3HAHWs, NMPOBEJCHA TEXHOJOTH3alusl Y4eOHOTrO MpoIlecca, CIpOeKTHPOBAHBI
HEpBbIE TEXHOJOTHYECKUE KapThl y4eOHBIX T€M M HH(OPMAIMOHHBIE KapThl 3aHATHH, MOXHO
TOBOPUTH O TOCTAaHOBKE NPOOJEMBbI YIpaBieHHsS KadyecTBOM 00pa3oBaTelIbHOTO Imporecca. B
KOTOPYI0 BXOAMT TakXke IpobjieMa YOpaBiIeHHs KayecTBOM Ipouecca (GpopMHUpPOBaHUS
MH(OPMaLIOHHO-TEXHOJIIOTUYECKUX 3HAHUM.

NHpopMallMOHHO-TEXHOJIOTUYECKUE 3HAHMSI MPEINONIaraloT HE TOJIBKO YMCHHE
MMOJIb30BATLCA MNCAArorM4Y€CKUMH  TCEXHOJOTHAMHU, HO W YMCHHC MOJACIIMPOBATH 63,30BI)I€
NeIarOrMYeCKIe 00BEKThI, B KOTOPBIC BXOIST M CUCTEMBI, M TIPOIIECChI, U TpaekTopuu. Ciemyer
3aMEeTHUTh, YTO COBOKYITHOCTb MOJIeNieii STHX 0a30BBIX 0OBEKTOB €T IETOCTHOE MHTETPATLHOE
OmMHCcaHue J00ro 00pa3oBaTeIbHOTO YUpexkAeHHS. Moaens OTIMYaeTcs OT CaMoro
meaarortyeCcKoro o0OBeKTa TEM, YTO MBI MOKEM B MOJCIN OTpPaXaTb TOJIbKO TC KOMIIOHCHTBI 1
B3aMMOCBS3M MEXKIY OTHUMH KOMIIOHEHTaMH TIpH WX (QYHKIHMOHUPOBAHUHU, KOTOPHIE
MIPEJICTABIISIFOT JUIsE HAaC TPOo(eCCUOHATBHBIA WHTEPEC, KOTOPhIe HaM HEO0OXOIUMO HCCIICIOBAThH
JUIsE  TIoNydeHus UWHGOpMalMu O TIHYOMHHBIX 3aKOHOMEPHOCTAX  (PYHKIIMOHUPOBAHUS
nenarornyeckoro oowsekTa. [IpemomaBarens TOMHKEH OBIAJETh MPOLIECCOM MOJISIIMPOBAHUS, TIPH
TOM BaXHBIMH OCTalOTCA TaKHWe NPOLEAYpbl Kak pa3BEPTHIBAHWE MOJENU, CBEPTHIBAHUE
MOJIeN,  KOHKpeTm3amus  Mojnend.  llpenomaBarenp, — oOnamas — WHQPOPMAIMOHHO-
TEXHOJIOTUYECKMMH 3HAHHUSIMH, JOJDKEH IOHHMAaTh, 4YTO Pa3BEPTHIBAHHUE MOJEIU HEKOEro
meaarortyeCcKoro 0o0beKTa U eé KOHKpETU3alud ABJIAIOTCA COBPEMCHHBIM PAa3BUTUCM MCTOIHUKHU
oOy4deHus, IPH 3TOM OTAENbHbIE YACTH 3TONH METOIUKU OTPaXaroT HE CYObEKTHBHBIC MO3UIIUU
TOTO WJIM WHOTO TIeNarora-ucciaeoBaTelis, a IIOJOXKEHUs, (QUKCUpYIOIHe TIyOMHHBIC
3aKOHOMEPHOCTH, BBISIBJICHHBIE B IMPOLIECCE BHYTPUMOICIBLHOTO HCcienoBaHus. Bmecte ¢ Tem
mponecc CBépTBIBaHI/IH MOJZCIIM BBIABIIKIET 3aKOHOMCEPHOCTHU q)yHKHI/IOHI/IpOBaHI/IS[ MOAaeIn
MeAarorndeckoro oOBEKTa B paMKaX KOHKPETHOW METOAMKH TMpErojaBaHus TMpeaMeTa,
000011aeT U MOJHUMAET HA YPOBEHBb O0IIETEOPETHIECCKOM ITe1arornuecKon 3aK0H0MepHocm4.

® E. B. BaxycoBa O6 OgHOM MOIX0xe K mpoblieMe H3MEpeHHs KadecTBa yd4eOHOro mporecca //
AKTyanbHBIE  BOMPOCHI  COBPEMEHHOI0  MPOo(ecCHOHATBLHOTO  O0pa30BaHUS:  MaTepHalIbI
MexayHapoqHOH Hay4yHOH KoH(pepeHuun "AKTyajbHbIE BOIPOCH JUIAKTUKH COBPEMEHHOIO
npodeccruonansHoro odpasopanus"/ nox pex. . FO. Tpymnaukosa Tromens, 2010

B. M. MonaxoB, E. B. baxycoBa TexHoyiorusi peanuzallid KOMIIETEHTHOCTHOTO MOJXoAa B
npodeCCHOHANBHOM MOATOTOBKE HT CIEHUATUCTOB. MOCKOBCKMI TOCYIapCTBEHHBIH YHHBEPCUTET
uM. M. B. Jlomonocosa. // CoBpeMeHHbIe HHPOPMAIIMOHHBIC TEXHOJOTHU U UT 00pa30BaHueE.
COOpHUK JIOKJIaJ0B HAYYHO -TPAKTUYCCKOW KOH(EPEHIMHU: y4eOHO - MeToaudeckoe mocodue. Iox
pen. mpod. B. A. Cyxomumaa 1. MockBa, 2009 r. 0. Tpymankosa Tromens, 2010
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WuTerpaiust menarorndeckux ¥ HMH(OOPMAIIMOHHBIX TEXHOJIOTHH 3TO 00BEIUHEHHE
HarpaBiIeHUusT MH()OpPMATH3aIlMK W HANpPaBICHHUs TEXHOJIOTHU3allMK Y4eOHOro mporecca. B
pe3ysbTaTe MOXKHO JOOMTHCS HOBOTO KauecTBa KaTETOPHH MH(OPMAIMOHHO-TEXHOIOTHYECKUX
3HaHWM.

HccnenoBatenbckue (GYyHKIMU MEIarOTMYECKUX TEXHOJIOTUH MO3BOJIIOT HAa HHOM
YPOBHE PacCMOTPETh BCE OOJICBBIC TOYKH COBPEMEHHOTO 0Opa30BaHUs, B TOM YHCIIE MPOOIEMY
po(heCCHOHANTLHOTO CTAHOBJICHHS TPENOJaBaTelNs, MpodieMy 00pa30BaTENBLHOTO CTAaHIAPTa,
npobaeMy 3()@PEeKTUBHOTO MOHUTOPHHIA, NPOOJIEMY YMpPaBICHHS Ka4eCTBOM OOpa30BaHUS,
BKJIFOYAsl M TOCTPOCHHUE MOJEIH YIpaBIICHHS KadecTBOM (HOpMHPOBaHHS HH(POPMAIMOHHO-
TEXHOJIOTUYIECKUX 3HAHUH MPEToIaBaTels.

I'maBHast 3amadya KOMILJIGKCHOM NPOTpaMMbl — Yepe3 OCBOCHHME NeNarormyeckux |
UHPOPMAIIMOHHBIX  TEXHOJOTHH  cpopMHpOBaTH y  IpernojaBareield  COBPEMEHHYIO
npoeCCHOHATBHYI0 ~ KOMIETEHTHOCTh,  CBSI3aHHYIO ¢ HammMyueM HHGPOPMAIIMOHHO-
TEXHOJIOTUYECKUX 3HAHUH.

EcrecTBeHHO, YTO H3JIOKECHHASI KOHIECMIUS TPEeOyeT OINBITHO-IKCIIEPUMEHTAILHON
NPOBEPKH, IO3BOJISIONICH HE TOJBKO YIOCTOBEPUTHCS B HWCTHHHOCTH W JUJAAKTUYCCKON
IPOJAYKTUBHOCTH KaKIOTO BBIIBUIAcMOI0O IOJOXCHHS, HO W MPOTPAMMHO KOHKPETH3HPOBATH
KaXIYyI0 M3 BBUIBUHYTHIX I€JICH, YTO B KOHEYHOM HTOI€ [OJDKHO MPOJBHHYTh HAac B
TEOPETUYECKOM U MPAKTUIECKOM PEHICHUSX CTOJIb aKTyalIbHOM MPOOIeMBbl, KaK IIeJICHAIIpaBIICH-
Has TIOJrOTOBKA IEJIAarOrMYECKUX KaJ[poB C TapaHTHPOBAHHOW T'OTOBHOCTBIO K A(P(HEKTHBHOMN
JICATEIbHOCTH TIOCNIE MPOXOXKACHUS Mporpammbl «PernoHanbHO# cucremMe (GOpMUPOBAHUS U
yIpaBJICHUS] KAYeCTBOM (POPMHUPYEMbIX HHPOPMAIIMOHHO-TEXHOJIOTUYCCKUX 3HAHUI.

VIcXOMHBIM TIONOKEHHWEM DPAa3BUTHSA CPEIHEro MpodecCHOHAIBLHOTO 00pa3oBaHHS
SIBIISICTCS pealln3allisi MOJICIIA OMNEPEKAINIEr0 00pa30BaHUs, YTO TMPEAINOJIaraeT MOCTPOCHHE
00pa3oBaTeNLHOTO TpoIecca B 00pa30BaTEbHBIX YUPEKACHUAX HA MPHUHIUIIAX BAPHATUBHOCTU
U HENPEPhIBHOCTH 00pa30BaHUsl, JIMYHOCTHO-OPHEHTUPOBAHHOTO moaxona. Ormepexaroriee
oOpa3oBaHWe HaNpaBlIeHO Ha (OPMHUPOBAHWE TOTOBHOCTH OCBOCHHUS HOBBIX 3HAHHA,
NpUOOPETEHUI0  MHOTO(DYHKIIMOHAIBHBIX ~ YMEHHH, oOOecneueHur0  MpodecCHoHAIbHOM
MOOMJIBHOCTH M KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHUKA.

JIJis TIOTTHOLIEHHOM TMOJATOTOBKM KOMIIETEHTHOTO CIIEIMAINCTa OTPACid, KaKk W JH00H
JIpyroil, He0OX0IUMO KaJapoBoe obecrieueHrne 00pa3oBaTebHOro npolecca. B Hacrosiee Bpems
MBI OIIIyIaeM JeUIUT B CTICIUATUCTaX TEXHUYECKUX CIIEIIUATbHOCTEH.

Jlnig penieHust AaHHOM 3a7a4l HEOOXOIMMBI COOTBETCTBYIOIINE YCIOBHUS:

— CO3/IaHH€ MOTHBAIMM U CTHUMYJIMPOBAHMS YICHOB NEJAaroruyeckoro KoJUIEKTHBa Ha
MOBBIIICHHE KBATU(UKAIIMN U HEMTPEPHIBHOE CaMO00pa30BaHuUE;

— pa3BUTHE HOBOI'O MEJarOrH4eCKOro MbIIUIEHHUS, B OCO3HAaHUH HOBOBBE/ICHMS;

— YyCTaHOBJIEHHE CBsize c Kkadeapamu TexHuYeckux BY30B U yHUBEpPCUTETOB,
HANPaBIEHHBIX Ha TMOMCK BBIMIYCKHUKOB, CIOCOOHBIX U 3aWHTEPECOBaHHBIX paboTaTh B
00pa3zoBaTenbHbIX yupexacHusx. [IpoBegeHue KpOMOTIMBOM, pa3bICHUTEIHLHON pPabOTHI
WH(OPMAIIMOHHO-PEKIIAMHOTO XapaKTepa CPeIu CTYJACHTOB BHITYCKHBIX KYPCOB.

— (opMupoBaHHE YCTOWMYMBOTO HWHTEpeca IpernojaBarelis K CBOeW o0pa3oBaTelbHOMN
JIeATETbHOCTH, peajbHbIe BO3MOXXHOCTH M CTPEMJICHME K TBOPYECKOMY POCTY, IMOBBIIIEHUIO
KBaJIM(DUKALIHH.
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[Ipy 5TOM KIIIOYEBHIMH KOMIIETEHIMSIMA BBIITYCKHUKAa OOpa30BATEIbHOTO YUPEKICHUS
SIBIISTFOTCSL:
® pa3BHUTHIE HMHTEIUICKTYalbHBIE CIOCOOHOCTH, TMO3BOJSIONIME J(PPEKTUBHO  HCKATH
UH(POPMAIIHIO JUTS PElIeHHUs MPO(HECCHOHANBHBIX 33124 C YUYETOM COIMAIbHO-DKOHOMHUYECKHX U
HKOJIOTO-BAJIEOJIOTHYECKUX (DAaKTOPOB;
e chopMHUpOBaHHAS KYJIbTYpa MBIILUICHUS,
® yMEHHE JICHCTBOBATh, PAIMOHAILHO HCIIOJIb30BATh KOMIIBIOTCPHYIO TEXHHUKY, BIAlIETh
COBPEMEHHBIMU TEXHOJIOTHSIMUA U OTBEYATh 32 PE3YyJIbTAThI TPYA;
e BJAJCHHE HABBIKAMU COTPYJHHYECTBA M KOMMYHUKATHBHOCTH, YMEHHSIMH YIPABISATH
KOJIJICKTHBOM;
® [PHUHATHE YTUYECCKHX, IIPABOBBIX HOPM, PETYJIHPYIOIIUX OTHOIICHUE K YEIOBEKY, OOIICCTBY,
NPUPOJIC B COOTBETCTBUU C TPAXKJAHCKO-TIATPHOTHYECKUMH IEHHOCTSIMH JINYHOCTH;
® [OJEpIKaHUE 3710POBOTO 00pa3a KHU3HH.
e JanpHeIee pa3BUTHE COIMAIBHOTO M SKU3HEHHOTO ONbITa JMYHOCTH, MOTHBAIIMOHHOU
cdephbl, COUATbHO-KOMMYHUKATUBHBIX HABBIKOB U YMCHHIA;
e (opMupOBaHHE HABBHIKOB NPUHATHS PEUICHUH B IIOCIEJOBATEIHEHOM W OTBETCTBEHHOM
OCYIECTBIICHIUH CBOMX COIMAIIBHBIX ()YHKIIHIA;
® moJIepPKKA MPO(HECCHOHATLHOTO POCTA;
® TPaXIAHCKOE CAMOOIIPE/ICIICHUE;
® 0CO3HAaHHOE (OPMHUPOBAHUE COIMATBHO MPUEMIIEMOT0 00pa3a JKU3HH.

Peanu3zamus BCEX BBIIIETICPEUNCIICHHBIX KOMITOHCHTOB dbopmupoBaHus
npo¢eCCHOHATHLHON KOMIIETEHTHOCTH CIICIIUAIIMCTA IPEIOIaraeT Clieayromniee:

- JIOCTWXKCHHE 3aJ]aHHOTO KadyecTBAa CPEIHEro MpOQecCHOHAIBHOTO 00pa3oBaHUs,
NOBBINIEHNE  KOHKYPEHTHOCIIOCOOHOCTH M MPO(ECCHOHAIBHOW  MOOWMIBHOCTH
BBIMTYCKHIUKOB 00Pa30BaTENIbHBIX YUPEKICHHUI HA PBIHKE TPY/IA;

- o0ecrieueHne HEMPEPBHIBHOTO 00pa30BaHUS TPH COXPAHEHUH MPOPECCHOHATBLHON
OTPENIeNIEHHOCTH W TPaKTHYECKOW HAIMpaBIEHHOCTH 0Opa30BaTeNbHOIO Ipolecca B
00pa30BaTeNbHOM YUPEKACHUH;

- PpacKpbITHE BOCIMTATEIBHOI'O MOTEHIMAada 00pa30BaTENbHOTO YUPEKICHUS B TBOPUYECKOM
CaMOaKTyaJIH3ally JHYHOCTH CIICIIUAIIUCTA, JOCTIKEHHE BRICOKOTO MPOo(ecCHOHANN3MA U
YPOBHSI KYJIbTYPHOCTH Y4aCTHHUKOB 00pa30BaTEIbHOIO MPOLECCa;

- co3ganne H(PQPEKTUBHOM CHCTEMBI YIPABICHUS U JEMOKpPATH3AIlMH YIIPABICHUS B
00pa30BaTEeIbHOM YUPEXKICHUH;

- pacmupeHue crekTpa 00pa3oBaTENbHBIX YCIIYT;

- TOBBIIEHHE YPPEKTUBHOCTH COTPYAHUYECTBA CYOBEKTOB COLIMAILHOIO TAPTHEPCTBA;

- TIOBBIIIEHHE 00Pa30BaTENLHOTO YPOBHS IMEAArOTHYECKOT0 KOJUIEKTHBA 00pa30BaTEIBLHOTO
yUpexkaAeHus, 0OHOBJIEHUE MPENOAABATEIbCKOIO COCTABA;

- Ppa3BHUTHE HAyYHO-METOAMYECKOW M MHHOBAIIMOHHOW JIESITETbHOCTH TIEIaroroB.

Takum oOpa3oM, peanu3alysi KOMIIETEHTHOCTHOTO MOJXOAa B MNpo(hecCHOHATbHOM
oOpazoBaHuu OyIeT CMmOCOOCTBOBaTh JOCTHXKCHHIO €r0 OCHOBHOW II€IM — TOATOTOBKE
KBAJTM(PHUIHPOBAHHOTO CHelHaIucTa  COOTBETCTBYIOLIETO YPOBHS U npogus,
KOHKYPEHTOCTIOCOOHOTO Ha pPBIHKE TpyJa, CBOOOJHO BIAJICIONIETO CBOEH Tmpodeccuert u
OPUEHTHPOBAHHOTO B CMEXHBIX O0JIACTAX IESITEIbHOCTH, COCOOHOTO K (P PeKTUBHON pabdoTre
M0 CIEMUAIBHOCTH, TOTOBOTO K TIOCTOSHHOMY IpPO()ECCHOHAILHOMY pPOCTY, COIMAIBHON M
npodeccuoHaTbHON MOOUIBHOCTH.

dopMHUpOBaHUE KIIIOUEBBIX KOMIETEHIIMH B 00pa30BaTelbHOM IMpoliecce HEM30€KHO
OpUBEJEeT K HM3MEHEHHIO KaK METOJOB IPENojaBaHus, TaKk M OTCISKUBAHHUS PpE3yIbTaToOB
00pa30BaTeNLHOTO MPOoIEcca, IEPEOPUCHTAITNHN BCe 00pa30oBaTeIbHON PadOTHI ¢ pe3yabTaTa Ha
npoliecc ee BBINOJIHEHUs. M 3TO BO3MOXKHO TOJIBKO B TOM Clly4yae, €CJId IpernojaBaTenau OyayT
OCBaWBaTh COBPEMEHHBIC 00Pa30BATEIbHBIC TEXHOIOTHH.
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Konuenuusi rpagocTpouTebHON0 Pa3BUTHA
ropoACKOro okpyra ropoa MuxaijioBka

Uypuxosa B.A.
HavanbHuk oTAEIa apXUTEKTYPhI U TPaOCTPOUTENHCTBA
FOPOJICKOro OKpyra r. MuxaiinoBka

AHHOTANUA

B pabGore npencraBieHa KOHUENIUS TPaJOCTPOUTEIBHOIO  Pa3BUTHS TOPOJCKOIrO
OKpyra ropoa MuxaijaoBka,B KOTOpOil 0coboe BHHMMAaHHUE YAENEHO CTPaTEerMYecKuM
HaIpaBJICHUSIM TPATOCTPOUTEIHHOTO PA3BUTUS U TMPUBOISATCS OCHOBHBIE MEPOIPUSATHUSA
reHepaIbHOro MIaHa MO Pa3BUTHIO (PYHKIIMOHAIBHO-TIPOCTPAHCTBEHHON CPEIbI

KuroueBble ciioBa: KOHLENIMS, IPajlOCTPOUTEIBLHOE pa3BUTUE, TOPOACKON OKpYT,
ropoa MuxaitioBka

OI[HI/IM u3 JOKYMCHTOB TECPPUTOPUATIBHOT'O IJIaHUPOBAHUA MYHUIIUITAJIBHBIX
oOpa3oBaHuil sBisiercs ['eHepalbHBIA MIaH ropojackoro okpyra. OH oIpenenseT CTpaTeruio
IPaJOCTPOUTENBHOTO PA3BUTUS MYHHIMNAIBHOTO 00pa3oBaHUs W YCIOBHS (HOPMHPOBAHUS
Cpebl KHU3HEACATEILHOCTH.

B Hem OTIpENIeICHbl OCHOBHBIE MMAapaMeTpbl Pa3BUTHA TOPOJICKOTO OKpyTa:
NEepPCIIEKTUBHASL YUCICHHOCTh HACEIEHUs, 00bEMbl HOBOTO CTPOUTEIHCTBA U PEKOHCTPYKLUH
KWIHAITHOTO (POoHIa W 00BEKTOB OOCTYKMBAHUS, ONMPEICICHBI HEOOXOIMMBIE JIJIsi BCEX BHJIOB
CTPOUTEIHCTBA TEPPUTOPHH.

Pa3paboTka rpaloCTpOUTENbHBIX MEpOnpusTHiA [ eHIUIaHA, ONMPENCTUT HAIPABICHHS
Pa3BHUTHUS TOPOACKOro okpyra Ha 20 jer.

OTOT JOKYMEHT CTaHET OCHOBOW JJii ONTUMAJIbHOIO YIPaBJICHUS TEPPUTOPHUEH
MYHHUIIMTIATBFHOTO 00pa30BaHUs M BEACHUS I'PaJIOCTPOUTEIIEHOTO MOHUTOPHHTA.

CornacHo 3akony Bomrorpaackoit obmactu ot 25 mapra 2005 r Nel033-O[1 «O6
YCTAHOBJICHUM TPaHMIl U HaJIeIEHUH CTaTycoM ropojia MuxaiinoBku Bonrorpaackoii o0iactu»
N BHCCCHHBIMU B HEIO0 U3MCHCHUAMHU B COCTAB I'OpOJCKOIo OKpyra ropong MuxaiiaoBka BXOIAT
HaceJIeHHbIE TyHKTBHI:

- ropog MuxaitioBka;
- p.. CeGpoBo.
Hemorpaduyeckuif MPOrHO3 OMNpEAENsieT YpPOBEHb PAa3BUTHS  MYHUIMIAIbHBIX
00pa30BaHUil ¥ IOITOMY OH SIBIISIETCS BaXKHOM 4acThIO IPaOCTPOUTEIBHOTO TPOEKTUPOBAHMSL.
I'opon MuxaiiioBka UMeET BO3MOXHOCTh HA0OpaTh YUCIECHHOCTh HaceneHus a0 80 ThIC.
4esl. 34ech UMEIOTCS 1OCTaTOYHbIE MPUPOJHBIE M SKOHOMHUYECKUE PECYPCHI, OH PACIIOJIOKEH Ha
[JIaBHBIX OCSIX TOPOJICKOTO PAaCCENCHUs, UMEET OJaronpusTHOE TPAHCIOPTHOE IMOJIOXKEHUE,
MOIIHBIM TPOMBIIUIEHHBIM noTeHuuan. OCHOBOM poOCTa HaceleHUs, KpOME €CTECTBEHHOIO
MOBBILICHUS] YPOBHS POKIAEMOCTH, SBIISETCS HAJUYME CAMOIrO KPYIMHOTO B 00JacTd IIeHTpa
pa3BUTHSI CTPOHMHIYCTPHH, CIIOCOOHOTO CO3/aTh HOBbIE paboune MecTa U MPUBJIEYb HAcEelIeHUE
W3 APYruX MOCEICHUN.
[IpenmnonoxurenpHas YUCIEHHOCTh HACEIEHUS TOPOJCKOT0 OKpPYra Ha pacueTHBINH CPOK
ompezeneHa opueHTHpoBoyHO B 70,0 THIC.UeN.

Crparernyeckue HanpaBJIeHHs I'PaJOCTPOUTEILHOIO PA3BUTHS.

l'oponckoit okpyr ropon MuxailloBKa — OOUH U3 TEPCHEKTUBHBIX KPYIHBIX
HaceJIeHHbIX MyHKTOB Bonrorpazckoit o6nacT.

Ha pannux »sramax pa3pa®oTku ['eHepanbHOro IlaHa TOPOJCKOIO OKpyra ropoj
MuxaiinoBka ObLT OCYIIECTBIICH aHAIM3 CYIIECTBYIOIIETO COCTOSHUS U BBISIBIIEHBI HAIIPABICHUS
Pa3BUTHUSA TOPOJICKOT0O OKPYTa B YCTAaHOBJIEHHBIX IPaHULAX.
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B ropojickom okpyre CIOXHIACh HE OarompusiTHas 3KOJorudeckas 00OCTaHOBKA M3-3a
OJM30CTH K OKWJIOW 3aCTpOHKE MPEANPHUSATHNH CTPOUMHIYCTPUH, pPa3pabOTKH IMOJIE3HBIX
MCKOMIAeMbIX JUISl MPOM3BOJICTBA IIEMEHTA OTKPBITBIM CIIOCOO0M, TPEOYIONIMX 3HAYMTEIHHBIX
CaHUTApPHO-3AIUTHBIX 30H, TAK)KE€ PaJapHBIX YCTAaHOBOK BOEGHHON uacTu. OclloKHsETcs d5Ta
CUTYyaIlUs €lle U HeYJauHbIM Pa3MEILEHUEM KaphbepOoB Ha Teppacax HaJ TOPOJIOM U PO30iil BETPOB
¢ npeoOIaaIMMU BETPaMU B CTOPOHY SKHUIION 3aCTPOMKH.

K ocHOBHBIM rpagoo6pa3yromum (GpakropaM OTHOCATCS: OJIM30CTh (eepaTbHON TPACCHI
M 6 Bousrorpaa-MockBa, Haau4yue XEJIe3HOM JOPOrM M 3HAYMTENIbHBIX 3alacoB IOJIE3HBIX
MCKOIIaeMBbIX JIJIs IPOU3BOJICTBA IIEMEHTA, KUPIIUYa, MECTOPOKIEHUE MUHEPATIBHBIX BO/I.

l'opon pacnonokeH Ha JBYX Teppacax Haj mnouMmou pexk Mensenuna v TumnaHka,
HIDKHSSL 4aCTh B OCHOBHOM 3aHSITa )KWJIOW 3aCTPOMKOM, a BEPXHSIS YaCTh — MPOU3BOJICTBEHHBIMU
TEPPUTOPHUSAMH, KapbepaMu U JAYHBIMU MAacCUBAMH, & MEX]Y TeppacaMu — CKJIOHBI Pa3IHYHOM
KpyTu3Hbl. JKene3Has nopora JAeIuT ropoj Ha JABE YaCTH U MIOKA HE UMEET MyTEIPOBOIOB B JIBYX
YPOBHSIX (OJIMH HEJTOCTPOCHHBIN ).

Bce ot akTopel, a Takke TO, YTO Pa3BUTHE BO3MOXKHO TOJBKO B CYIIECTBYIOIICH
YCTaHOBJICHHOW TpaHHIE TOPOJCKOTO OKpyra, OMpeIeNuid OCHOBHYIO 3amauy [eHepanbHOrO
TJIaHa.

VYuuteiBas BBITOJHOE Teorpapuueckoe MOJIOKEHHE TOPOJCKOTO OKpyra B CHCTEME
pacceneHuss U OJaronpusTHOE MPHUPOTHOE OKpYKeHHE (TmoiiMa peku MeaBeauIlsl), MOXKHO C
MOJIHBIM OCHOBAaHUEM CJIeNaTh BBIBOJ|, YTO TOPOJACKOW OKpyr ropoa MuxaiioBka HMeEeT
JIOCTAaTOYHBIC MPEINOCHIIKH JIJISi CBOETO MEPCIEKTUBHOTO PAa3BUTHA.

Ili1anupoBoOYHASA CTPYKTYpaA

B T'enepanbHOM IUIaHE TOPOJACKOrO OKpyra ropox MuxaiiioBka IIpeayiaracTcs
JanpHelee pa3BUTUE CIIOKUBLICHCS IUIAHUPOBOYHOM CTPYKTYpbl 0€3 ee paauKalbHOIro
npeoOpa3oBaHusl.

CoxpaHseTrcss M pPa3BUBAETCS TpaHCIOPTHAass WHQPACTPYKTYpa M CETKa YIMYHO-
JIOPOKHOM CETH, YJICHEHHWE TEPPUTOPUM HA KWible KBapTainbl. HOBBIE JKWIIbIE paliOHBI
IUIAHUPOBOYHO U TPAHCIIOPTHO CBA3aHBI C CYLIECTBYIOIIMMHU JKWJIBIMH PallOHaMU U MECTaMH
TpyZda u otabixa. [lepeceuenne marucrpaneit 0OLIETOpPOACKOT0 3HAYEHHUS € KEJIe3HOU JOpOoroi u
TPAHCHOPTHBIE pa3Bs3KHU ¢ ¢enepaabHOi aBTogoporoit M 6 Bonrorpaa-MockBa HE00X0AUMO
BBIMIOJIHUTh B Pa3HbIX ypoBHAX. Jlyig pasrpy3ku OOLIErOpoJCKHMX M pallOHHBIX Marucrpaie,
OPOXOAALIMX IO TEPPUTOPUSAM JKWIOH 3acTpOMKH, Mpeanaraercs MHOCTPOUTh OOBOIHYIO
Maructpainb s cBsizn KoTtoBckoro m J[aHWJIOBCKOro panloHOB C aBTojoporod Bomrorpan-
Mocksa.

Teppuropun CafoOBOAYECKUX TOBAPUILNECTB B HACTOSALIEE BPEMS IIOJHOCTBIO HE
UCTIOJIB3YIOTCSI, 0OJIbIIasi YaCTh OCBOEHHBIX YYacTKOB OpOIIEHBI, HA MCIOJIB3YEMbIX y4acTKax
€CTh MHOIO >KEJIAIOIIMX IMOCTPOUTH ITOJHOLEHHOE Xwibe. [loaToMy B I'eHepanbHOM IIaHe
npeuiaraercst  chopMHpOBaTh Ha  TEPPUTOPHM  YacTH  CaJOBOAYECKUX  TOBApPUILECTB
(HaxonmAIUXcs B HACTOAILIEE BpeMs Ha CTaJuu JIMKBUJALUUU WIK JIMKBUAUPOBAHHbBIE)
MOJTHOLICHHBIE KUJIbIe PAOHBI, MOJIXOAS K KaXKA0OMY TAKOMY Y4acTKy Au(QepeHInpOBaHHO.

OcHoBHbIE 00BEMBI KUJIOW 3aCTPONKH MpeajaraeTcsi pa3MecTUTh B HOBBIX SKMIIBIX
paiionax: x.p. FOxHbIi, x.p. 3anmagHblil (Ha TEPPUTOPUU CATOBOMYECKHX TOBAPUIIECTB), XK.p.
bonpmoi Jlor-1 m x.p. bonemoit Jlor-2. 3neck mpennaraercs pasMecTUTh BCE BHJIbI KUIOU
3aCTPOIKU: MHAWBUAYAIbHAS C 3eMENbHBIMU YYaCTKaMH, MaJO3Ta)KHasi MHOTOKBapTUpHAs U 4-5
ATakHasi MHOTOKBapTHPHAs 3aCTPOMKA.

Taxoke He0OXOJMMO 3aKOHYUTH 3acTpoiiKy M 3a u M 4 B 1ieHTpaJIbHOW YacTH ropoja.
Tepputoputo B rpanumax: yi. KoroBckoro, Tomckas, yn. KpacHo3HameHCkas W Ipoes3n
3amagHelii- « JKWIrOopoJok» € BETXMMHM M aBapUMHBIMHM JKUJIBIMA JOMaMH, Ipejiaraercs
3aCTPOUTH MAJO3TAXHBIMH CEKIIMOHHBIMM MHOTOKBAPTUPHBIMH JKHJIBIMU JIOMaMU M YaCTHYHO
WHAVBUAYAJIBHBIMH KWIBIMU JOMAaMH C 3€MEJIbHBIMHU yYacCTKaMH C BCTPOCHHBIMU U OTIEIIBHO
CTOSIIIUMHU O0BEKTaMH OOCTY)KUBAHHS.
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CTpyKTypa ¥ TUIaHUPOBKA HOBBIX JKHIIBIX PalOHOB MaKCHMaJIbHO yYUTBIBACT pelibed
MECTHOCTH, TPACCUPOBKY CYILIECTBYIOIINX WHKEHEPHBIX CETeH U TPAHCIOPTHBIE MAarucTpaiu U
VITUIIBI.

CymectBytomiee mnonoxkeHue ['PC M MaructpanbHbIX Ta30mpOBOAOB BBICOKOTO
JABJICHUS CO 3HAUYUTEIbHBIMH CAHUTAPHBIMU pa3pblBAMH HE TO3BOJISIET PAlMOHAIBHO
UCIIOJIb30BaTh TEPPUTOPHIO, pacuiieHsiss ropoid. B 'eHepanbHOM IulaHe mpejasiaraercss BhIHECTH
cymectByomyo ['PC Ne2 B roxHyro 4acTte roponaa, mexnay k.p. [logropusiii (3oma b) u
aBrojioporoii Bonrorpan-Mocksa, ¢ pekonctpykiueid ['PC No2 B I'T'PII, a Tepputopuu BaoJib
Tpacchl Ta30MpoOBOJIOB (CaHUTapHBIC PAa3phIBBI), IOcie BBeaeHHs B cTpoit HoBoil [PC,
HCIIOJIb30BATh MO/ )KUITYIO 3aCTPOUKY.

JUia  Oonee  panMOHAIBHOIO  HCIIOJIB30BAHMUSA TOPOJCKOM  TEPPUTOPUM  TaKKe
IpeyiaraloTcs CIeAYIOlUMe IJIaHUPOBOYHBIE MEpPONPUATHSA: BBIHOC IPOU3BOJICTBEHHBIX
y4acTKOB ac(abTo0eTOHHBIX npeanpusatuil mo yiu. Jleauna (APCY N5 u JICY No2) B roxHOU
YacTH TEPPUTOPUU TOPOACKOTO OKpyra B TPOM3OHY B CEBEPHOWM 4YacTH, OTpaHUYEHUs
TEPPUTOPUATBHOTO Pa3BUTHUS KapbEPOB.

PekoMenayercss B MepCHEeKTHUBE MPOM3BECTH MEPEIUCIOKALNIO B/4  (paJapHbIX
YCTaHOBOK MMEIOIINX PAaCYETHBIC 30HBI MPEIETBHO JOMYCTUMON CPeAHEN MIIOTHOCTH MOUTHOCTH
OMN).

OcHoBHbIe MeponpusiTus ['eHepaJbHOrO NJIAHA N0 PA3BUTHIO (PDYHKIUOHAJIBHO-
NPOCTPAHCTBEHHOM Cpeabl

1. Peamuzanusi MakcuMalbHO-3()()EKTUBHOTO HCIIOIB30BAaHUS TEPPUTOPHH — PEKOHCTPYKIIHSA,

MOJIepHU3aUs U 6J1ar0yCTPOMCTBO BeeX (PYHKIIMOHAIBHBIX 30H.

2. CoxpaHEHHE M Pa3BHTHE CHUCTEMbI OOIIECTBEHHBIX LIEHTPOB B pallOHaX HOBOH 3aCTpOHKH
TOPOJICKOTO OKpPYTa.

Pa3BuTne apXuTeKTypHO-TUNIAHUPOBOYHBIX 0COOEHHOCTEH MECTHOM CpEIbI.
CO6alaHCUPOBAHHOCTh PEKOHCTPYKTHBHBIX MEPONPHUATUH B CYLIECTBYIOIIEH 3acTpoiike U
OCBOEHUS HOBBIX TEPPUTOPHH.

PexkoHCTpyKLMs JOJDKHA HOCHUTh TPOJYMaHHbIM, cOalaHCUPOBAHHBIM XapakTtep.
PexkoHcTpykMM TOANEKUT aBapuiHbIl M BeTxui (oHA (KBapTaybl >KUIOW 3acTpOMKH B
rpannnax ynun Korosckoro, Tomckas, KpacHosHameHckas U npoes3aa 3anagHblii, 3aCTporKa 10
yi1. OxonbHU4YHOM). Hambonee mnepcnekTUBHOM 11 mpeoOpa3oBaHUS M PEKOHCTPYKLUU
SBIISIIOTCS] TEPPUTOPUS KUIIBIX IOMOB 1O yiI. PecryOamKaHCKOM.

Hw

5. CoxpaHeHHe eCTECTBEHHBIX JIaHAMA(TOB, (GOPMHUPYIOMIHUX MHUKPOKIMUMAT. AKTHBHOE
(dbopMHpOBaHUE TOPOACKUX MapKOB, CKBEPOB, OyJIbBAPOB; JECOMAPKOB, TOPOJICKUX JIECOB, 30H
OTJIbIXa, CIIOPTUBHBIX KOMIIJIEKCOB M COOPYKEHUM;

— 03€JIEHEHME TPAcC TPAHCIIOPTHBIX KOMMYHHKAIIUH.

30HBI OrPAHUYECHHUI HA HCIOJIB30BAHNE TEPPUTOPHI

B T'enepanbHOM 1aHe OTOOpa)kK€Hbl YCTaHABIMBAEMbIE B COOTBETCTBHUHM C
3aKoHONaTenbCcTBOM Poccuiickoit denepanu  TpaHUIBI 30H C  OCOOBIMH  YCIOBHSIMH
WCIIOJIb30BAaHNS TEPPUTOPHUI, a TaKK€ TPAaHULBl TEPPUTOPUN TOJBEPKEHHBIX PHUCKY
BO3HMKHOBEHHUs YPE3BBIYANHBIX CUTYALIMI IIPUPOJAHOIO U TEXHOTEHHOI'O XapaKTepa

K OCHOBHBIM 30Ham perIAMEHTUPOBAHHOIO TI'PAJTOCTPOUTEIBHOTO HCIOJIb30BaHUS
TEPPUTOPUU MOKHO OTHECTH CIICAYIOLIHE:

C33 oT npOoMBIILIEHHO-KOMMYHAJIbHBIX 00BEKTOB;
C33 oT UH)KEHEPHO-TEXHUYECKUX U CAHUTAPHO-TEXHUYECKUX 0OBEKTOB;
OXpaHHbIE 30HbI 00BEKTOB HHKEHEPHOI U TPAHCTIIOPTHOW MHPPACTPYKTYP;
CaHMTapHbIE pa3pbIBbl (MAruCTPAIbHBIX TPYOONPOBOAOB, ABTOMAruCTpajiel, JHUHUN
JKEJIE3HOJOPOKHOT0 TPAHCIIOPTA U IIp);

— 30HBI CAaHUTAPHOM OXpPaHbI UCTOYHUKOB MUTHEBOTO BOJAOCHAOKEHUS U BOJONPOBOJIHBIX
COOPYKEHHI;
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— BOJIOOXpaHHBIE 30HBI U MPUOPEKHBIE TTOJIOCH BOJHBIX 0OBEKTOB;
— 30HBI OXpaHbl NAMSATHUKOB UCTOPUH U KYJIBTYPBHI.
ITo Ha3HavyeHuIo U croco0aM yCTaHOBJIEHUS I'PaHMIL U OTPAHUYEHUH ClIeyeT BbIIEIUTh
JIBE Pa3HOBHUIHOCTH 30H C OCOOBIMH YCIIOBHSIMU HCITIOIb30BAHUS TEPPUTOPHHU:

- 30HBI, TPAHUIBI M OrPAaHHYCHHS, B IpPEICIaX KOTOPHIX MOTYT YCTaHABIMBATHCSA 0€3
IIOATOTOBKH HWJIN C HOI[I‘OTOBKOﬁ CIICOuaJIbHBIX HpOGKTOB Ha OCHOBAHHH TCXHHNYCCKUX
periiaMeHToOB. DTO CaHHWTapHO-3alUTHBIE, BOJOOXPAHHBIE W HMHBIE 30HBI, YCTAHOBIICHHE
KOTOPBIX CBSI3aHO C 0OecIeYeHrneM 0€30IacHOCTH;

- 30HBI, TPAHUIBI ¥ OTPAHUYEHUS, B MpPEJeIaX KOTOPHIX MOTI'YT YCTaHABJIMBATHCSA TOJIBKO
HYTCM IIOATOTOBKH CIICIHUAJIBHBIX HpOeKTOB. 3T0 30HBbI OXpaHBI O6’beKTOB Ky.HBTypHOFO
HacJeaus.

I'papocTpouTesibHasi opraHu3anus KUIbIX 30H. HoBoe KuJINIHOE CTPOUTEIHCTBO U
PEKOHCTPYKIUS CylecTBYOero gpouaa

Pa3pabotka mpennokeHud MO TPAAOCTPOUTENILHONM OpraHM3aluy KUIBIX 30H,
PEKOHCTPYKIIMU M HOBOMY XWJIMIIHOMY CTPOUTENIbCTBY SIBISETCS OJHOW M3 BaKHEHIIMX 3a]a4
['enepanpHOroO 1JaHa.

[Ipu nepcreKTUBHOM pOCTE YUCICHHOCTU HACENEHUSl YUYUTBIBAETCS M POCT JKUIIMILHOM
00ecre4eHHOCTH Ha YelIOBEKa Ha pacYeTHBIN CPOK.

['eHepanbHBIM IUTAHOM MPEAYCMATPUBACTCS OCBOCHUE TEPPUTOPUM B 3allaHOM, B
CeBEepO-3anaJHoli, I0XKHOH M - BOCTOUYHOW YACTAX MYHHUIMIAIBHOIO 00pa3oBaHusA. 371eCh
IIPEANOIAraeTcsl pa3sMECTUTh KBAPTabl CPEAHEITAKHOM, MAJIOITAKHOW MHOIOKBAPTUPHOU
3aCTPOMKH U 3aCTPOMKH UHIUBUAYAIbHBIMU KUIJIBIMU JOMAMH C CEThIO YUPEXKIECHUM KYJIbTYpPHO-
OBITOBOTO OOCITY)KUBaHUs, OJIATOYCTPOMCTBA U O3CIICHECHUSI.

Kunumaelit GoHJ K KOHITY pac4€THOTO CPOKa C YyU4eTOM YOBLIM YaCTH CYLIECTBYIOIIETO
¢doHIa cocTaBUT OPUEHTUPOBOYHO 2247,0 Thic.KB.M 00mIei mromaan. O0ecnedeHHOCTh KUITbEM
Ha pacueTHBIN CPOK Oy/eT COCTaBIIATH B CPEAHEM 10 MyHHMLIUIIAIBHOMY 00pa3oBaHuio 32,1 KB M
oOuieil miomanu U MOXKeT Koie0aThCsl B 3aBUCHMOCTH OT JIOXO/I0B HACEJICHUS M TUIA KUJION
3aCTPOMKH.

YobLIb KUIUIIHOTO (oHIA

CymmapHas 1uiomaab BETXOIO M aBAPUMHOIO XWIbS B TOPOJCKOM OKpPYre TropoJ
MuxaiisoBka cocTaBisieT 0koio 14,1 TbIc.KB.M OOIIEH IIIOMIAaH.

OuepenHOCTh TPENOCTABICHUS KWIbS TpaxkJaHaM, IPOKMUBAOIIUM B BETXUX U
aBapUMHBIX J0Max, ONpeleNseTcs MporpaMMoN JMKBHAALMU TaKOIO KWIMIIHOTO (oHIa, a
MMEHHO — OYEPEIHOCTBIO CHOCA TOI'O WJIM UHOTO CTPOCHUS, ONPEAEIIIEMON B COOTBETCTBUM C
TpeOOBaHUSAMU IJIaHA PA3BUTHS TOPOICKOTO OKpYyTa.

Kpome sToro B Hacrosiee BpeMs UAET YaCTUYHAsS PEKOHCTPYKILHUS (CHOC MITH MEPEBOJ
3IaHUM U3 JKUIIBIX B HEXUJION (OHI) B LIEHTPAIbHOM yacTu ropoja mno yi. PecmyOnukaHCKOM,
yi1. OGOpPOHBI M IPYTUM YIIUIIAM.

Pa3BuTHE 00111€rOPOICKOr0 IEHTPA, CHCTEMBbI
Oﬁll[eCTBeHHI)IX HEHTPOB U KOMIIJIEKCOB.

[Ipemiaraercss chopMupoBaTh CHUCTEMY OOIIECTBEHHBIX IIEHTPOB, COCTOSIIUX U3
OOIIEropoACKOro aIMHUHHMCTPATUBHOIO ILeHTpa 1o yia. OOOpoHBI, CHENHAIU3MPOBAHHBIX
HEHTPOB (MEIUIIMHCKHUNA, CIIOPTUBHBINA, Y4E€OHBIN, MPOU3BOACTBEHHO-IEIOBOM ILIEHTP) MO YII.
Ypuxoro u 0011eCTBEHHO-TOPTOBBIX MOJLIEHTPOB B KAXKIOM KHJIOM paiioHE.

Bce 1eHTpBl CBA3aHBI IIETMOYKON OOIIECTBEHHBIX YUPEKICHUNA BJIOJIb OCHOBHBIX
TPAHCIIOPTHBIX MarucTpajiei, CBsA3bIBas BCE LIEHTPHl B €UHYI0 cucremy. Pa3memienue
OOIIECTBEHHBIX YUYPEXKJIEHUHM Mpe/uiaraeTcsi Kak B OTIACIBHO CTOSAIIMX 3/JaHUSX, TaK U BO
BCTPOEHHBIX MOMEILIEHUSX, KaKk B UWHAMBHAyaJbHbIE JIOMa, TaK M B TEpBbIE DJTaXU
MHOTOKBAapPTUPHBIX XKHJIBIX JOMOB.
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HoBrle ciopTBHBIE LIEHTPHI pa3MelnaoTcs B paiione x.p. [loaropusiii (3oHa A), B p.1I.
CeOpoBo 1 B nieHTpalibHOM YacTu — 10 yi1. K.Mapxkca u B mapke «IloGemb».

VYupexxaeHus 34paBOOXPaHECHUs COCTOST U3 JBYX LIEHTPOB: CYLIECTBYIOIIHUN KOMIUIEKC
00BEKTOB  3/paBooxpaHeHus: «MmuxailoBckass IeHTpajibHas palioHHas OOJIbHUIA» C
MEXPAOHHBIM JUAarHOCTUYECKUM LIEHTpOM, «PoawibHblii A0oM», «MuXalinoBCcKas ropojackas
nerckas OonpHULA», «MUXaMIOBCKas CTaHLUSA CKOPOM MEIUIIMHCKOM IOMOILM», U HOBOI'O
CHEUAJIN3UPOBAHHOIO MEIUIMHCKOIO LEHTPA C YYETOM BCEX CAHUTApHBIX pa3pblBOB —
UHQEKIMOHHBIA KOPIYC, OHKOJOIMYECKHH JuclaHcep, ICUXIUCIAHCEp, TyOepKyJe3Has
00JbHUIIA, KOXKBEHAMCIIAHCEP U MOJIMKJIMHUYECKUE YUPEKICHUS.

«PonunpHbll goM» M «MuxailloBckass TOpojckas JAeTcKas OOJbHMLA» IOAJIEXAT
PEKOHCTPYKLUU.

Pa3ButHe 00beKTOB COUAIBbHOM MHPPACTPYKTYpPhI (cepa 00Cay:;KNBAHUSA HACEJEHHS)

OCHOBHBIMU DJIEMEHTaMHU COIMAIHON WHQPPACTPYKTYPHI SBISIOTCS  YUIPEIKICHUS
o0pa3oBaHMs, 3APaBOOXPAHEHHUS, KYJIbTYpbl, (PU3NYECKOW KYIbTYpbl U CIOPTa, TOPTOBHIE
OpraHM3aliy, YUpPEKIEHUS, OKa3bIBAIOIINE IUIATHBIE YCIIYTH HACEJICHUIO.

HeoOxonumo 3ape3epBupoBaTh TpeOyemble TEPPUTOPUU TS TJIAHUPYEMOTO Pa3BUTHS
00BEKTOB OOCIIY’)KMUBaHUSI, & UX KOHKPEMHAA HOMEHKAAmypa MOXXET MEHATHCS B 3aBUCUMOCTHU
OT BO3HHKawomie mnoTpedHocTu. llpropuTeTroM pa3BUTHS COIMUAIBHON HHPPACTPYKTYPHI
ABJISETCS:

— CTPOUTEIBCTBO OOBEKTOB COIMAIbHO-TAPAHTUPOBAHHOTO YPOBHS — OOpa3oBaTENbHBIX
IIKOJI, JIOIIKOJBHBIX OOpa30BaTEIbHBIX YYPESKACHUA U aMOylIaTOPHO-TIOJUKINHHYECKHUX
yupexaeHuii B oobemax, odecneunBaromux 100% o0ecrie4eHHOCTh COTIIACHO PEKOMEHIYEMbIM
HOpPMaTHBaM;

— PEKOHCTPYKIUS CYIIECTBYIOIIMX OOBEKTOB COLKYJIbTOBITA, HE COOTBETCTBYIOIIUX
COBPEMEHHBIM TPEOOBAHUSIM;

— CTPOUTEIBCTBO MPOCKTHUPYEMBIX OOBEKTOB COIKYIHTOBITA MpEIaraeTcs Kak OTIEIbHO
CTOAIIVMHU 3JaHUAMU U KOMIUJICKCAMHU, TaK U YUPCKICHUAMHN, BCTPOCHHBIMH B IICPBBLIC O3TAXKU
3/1aHUH BBIXOJALIMX HA MarucCTPalIbHbIE YIHUIIBI.

Cucrema o3ejieHeHHsI TOPOJACKOr0 OKpyra

3enéHple HACaWXJICHMS B TpaHUIAX TOPOJACKOTO OKpyra KIacCUPpUUUPYIOTCS Ha
ycTpoiicTBa 0O0IIero mojb30BaHUs (MapKU, CKBEpBlL, cajabl, OyJIbBaphl), OrPaHUYEHHOIO
NOJIb30BaHUS U CIELUAIBLHOIO Ha3HAUYeHUs (O3€JICHEHHE YYacTKOB ILIKOJI, OOJBHMII, JETCKUX
CaJI0B, 03€JICHEHUE CAHUTAPHO-3aLUTHBIX 30H, JIECOMapKH, TOPOJCKHUE JIeca).

JUia ynydiieHus )KU3HA U OTAbIXA HACEJIEHNs TOPOJCKOTO OKpyra MpeaycMaTpuBacTCs
YBEJIMYEHHUE IJIOLIAAEH 3€JeHBIX HAaCaXJIECHUH OOIIEero MOJIb30BaHUA. JTO JAOCTUIAETCS MyTEM
OpraHu3ali HOBBIX OOBEKTOB 3€JIEHOTO CTPOUTENILCTBA, KAK Ha CBOOOIHBIX TEPPUTOPHSIX, TaK U
Ha TEPPUTOPHIX MOAJIEKAIUX PEKOHCTPpYKIKU. OO1I1as III0Ia1b 3eJIEHbIX HacaKIeHUI 00IIero
II0JIb30BAHNUS Ha PACUETHBIM CPOK C YUETOM CYLIECTBYIOIUX COXPAaHSIEMbIX 1oCcTUrHET 99,30 ra,
qT0 cOCTaBUT 14,2 M2 Ha OJHOTO JKHUTEJIS.

CambIM KpYNHBIM OOBEKTOM 3€JIEHOTO0 CTPOUTENILCTBA HA PACUETHBIA CPOK OCTaHETCs
CyIIECTBYIOIIMI HBIHE TOPOJACKOM Mmapk mno yia. MarucrpansHoii. Ha Ttepputopum mnapka
HEO0X0/IMMO TPOM3BECTH PEKOHCTPYKIHUIO 3€JIEHBIX HACAXKACHUH U JIOPOKHO-TPOINMHOUHOM
ceTH. 113 HOBBIX OOBEKTOB 3€JI€HOI0 CTPOUTEILCTBA HAauOOJIee 3HAYUTEIbHBIM SBJISIETCS TapK B
K.p. «3amagHelii», cag x.p. «HOxHBIM» U neconapk Baoub bonbmoro Jlora, KOTOphIM YacTUYHO
MOKHO OTHECTH K 3€JIEHBIM HacaXKJIeHusiM oOimero mnojb3oBaHus. [loBcemecTHO B
OOIIECTBEHHBIX IEHTpPaX >KUJIBIX pPAlOHOB HOBOM 3acCTpPOMKM Yy OOIECTBEHHBIX 3aHUMN
Pa3IMYHOTO HAa3HAYEeHMs! JOJDKHBI ObITh 3allPOEKTHPOBAHBI CKBEPHI, KOTOpbIE TOJIKHBI HUMETh
MOBBIIIIEHHYIO CTeNeHb OjaroycTpoiicTBa U o3eseHeHus. CyIecTBYIOIUE 3eJIeHble HacaXIeHUs
o0lIero IMOJIb30BAHUSI COXPAHAIOTCS U OJlaroycTpaumBalOTCd C YAaCTUYHOW WM TIOJHOMN
PEKOHCTPYKIIMEN 3€IE€HBIX HACAKACHUM B 3aBUCHMOCTH OT HX COCTOSIHUS M Ha3HA4YCHMS.
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[TomMuMmo Haca)kAEHUH OOILEro MOIb30BaHUS OOJIBIIOE 3HAUCHHE OYAYT MMETh O3€JICHEHUE YIIHII,
TEPPUTOPUI MUKPOPAHOHOB, 001IE00Pa30BaATEIbHBIX IIKOJI, AETCKUX JOIIKOIbHBIX YUPEKIACHUN
U CIIOPTYCTPOMCTB.

3anpoeKTUPOBaHbl TAK)KE JIECOMAPKOBBIE HACaXACHUs. BOKpyr mnpomMmopeanpusTHii,
KOMMYHaJIbHO-CKJIaJICKUX 30H MPETyCMaTPUBAIOTCS 3AIIUTHBIC 3€JICHBIC HACAKICHHS.

Ha pacderHblil cpok mocalouHbIi Marepual ropoay OyaeT TMOCTaBIsATbCS U3
CYIIECTBYIOIIETO MUTOMHHUKA, IUIOMIAAb KoToporo cocrasimser 20,3 ra. llBerouno-
OpaHXeperHbIe X03sIiCTBa IPU HEAOCTATOYHOM 00ECIEYeHUH TOpOJia LIBETOUYHBIM M1OCAI0YHBIM
MaTepHajJIoM MOT'YT ObITh Pa3MELICHbI B IPOSKTUPYEMOIl KOMMYHAIbHO-CKIIAJICKON 30HE.

Opra"uszanus oTabIXa M TYpU3Ma

I'opon MuxaiinoBka pacrosnaraet OJaronpUsTHBIMM YCIOBHSIMM Il OpraHU3aluu
OTJIbIXa HaceJIeHUsl. DTO TePPUTOPHUS MOIMMBI p. MeaBeIUILIbl, ¢ MTOJHBIM HA00POM JaHAIA(THBIX
AIIEMEHTOB (JIeC, TIePECeUeHHbIN penbed, necuanbie NPUOPEKHBIE MAaCCUBBI), KOTOpas SIBISETCS
LEHHBIM PEKpEallMOHHBbIM paiioHOM. Hanmuuue TpaHCIOPTHOM NOCTYMHOCTH M OJarompusiTHBIX
NPUPOIHBIX YCIOBUHN CIIOCOOCTBYET OPraHM3ANNHU 37E€Ch YUPEKIAECHUH JUIsl BCEX BHIOB OTIBIXA.
Paiion pexu Mensenuisl OyaeT CIy>KUTh HE TOJIBKO MECTOM KPaTKOBPEMEHHOTO OTJIbIXa, HO
YaCTUYHO M IS JUTUTEIHHOTO OT/AbIXa PAHOHHOTO M 00JIACTHOTO 3HAYCHHS.

B 30Hax KpaTKOBPEMEHHOIO OTAbIXa, B JieComapkax M Yy BOJOEMOB JIOJKHBI
pacrmojaratbCs pas3jiMuYHble YUpEXKJIECHUS KpPAaTKOBPEMEHHOI'O OTIbIXa — 3aropojHble 0Oa3bl
OTJIbIXa, BOJIHBIE CTaHIMH, 000PYAOBaHHBIEC IUISDKU. B MecTax, mpUMBIKAIOMUX K MPUOPEKHBIM
TEPPUTOPUSM, K IUISDKAM PEKOMEHIYETCS CO3[aBaTh AKTHBHBIE 30HBI JIECONApPKA C pPa3BUTOMN
CEThI0 JOpOr, MOJIAH, IUIOWAAOK Ui cropta. JlJis JUIMTENbHOIO OTIbIXa HCIHOJIb3YHOTCS:
CaHATOpUH, JOMa OTAbIXa, MAHCHOHATHI, TYPUCTHYECKHME Oa3bl, W TMp. HAXOJAIIUECS 3a
npeieaMyu TEPPUTOPUN MYHUITUTIATBHOTO 00pa30BaHMUs.

I'pagocTpoutenbHas oOpraHu3anus MPOU3BOACTBEHHBIX TEPPUTOPUMN, TEPPUTOPUIL
00BEKTOB CHENMATFHOTO Ha3HAUEHUSI U BOCHHBIX OOBEKTOB.

I'pagocTpoutenbHble  MEpONpPUATHS [0 OpraHM3allud  [POU3BOJICTBEHHBIX  30H,
IpPeIyCMOTPEHHBIE B | eHepalbHOM IUIaHE, JOJKHBI OOECIEeUYHUTh YIYydIIEHHE SKOJIOTHYEeCKOH
CUTYyalluu U 0oJiee pallMOHAIbHOE MCTI0Ib30BaHUE ITPOU3BOICTBEHHBIX TEPPUTOPHIL.

I'eHepasbHBI IJJaH YYUTBIBAET B OCHOBHOM COXPAaHEHHME IPOMBIIUICHHBIX M
KOMMYHAJIbHO-CKJIQJICKUX MPEANpPUATUN HAa 3aHUMAEMbIX TEPPUTOPHUSIX U CO3JaHHE HOBBIX 3a
CYET pe3epBa TEPPUTOPUI B TIPOU3BOACTBEHHBIX 30HAX.

Jlji TeppUTOPHATIBHOTO Pa3BUTHUS MPOU3BOACTBEHHBIX 30H B KAYECTBE MEPCIIEKTUBHBIX
PE3EepBHBIX IUIONIAI0K PACCMATPUBAIUCH CBOOOIHBIE TEPPUTOPUHN B CEBEPHOIM YaCTH FOPOJICKOTO
OKpYyTra, HEMOCPEICTBEHHO MPUMBIKAIOIINE K CEBEPHOMY MPOMY3ITY, BAOJb KEJIE3HOU TOPOTH, U
B IOr0-3allaJHOM 4YacTH, B paliOHE KaHAIM3ALMOHHBIX OYMCTHBIX coopyxeHui. Crona
npeJiaraeTcsi NePeHecTH MPEeINpUITHSI 0 IPOU3BOJCTBY ac(aibTOOETOHA, PACIOI0KEHHBIE B
I0’)KHOM 4acTH TEPPUTOPUHU TOPOJACKOrO OKPYra, TaKk KaKk OHM HMMEIOT 3HAYMTEIbHBIE Pa3MeEpbI
C33 (500 M) mnpemsATCTBYIOIIHUE Pa3MENICHUIO MPOEKTHUPYEMOM >KHJIOW M OOIIECTBEHHOMU
3actpoiiku (k.p. FOxHBIN).

Tepputopuu BOCHHBIX OOBEKTOB PACMOJIOXKEHHBIX B BOCTOYHOW YacTH TEPPUTOPUU
TOPOJICKOI'0 OKpyra peKOMEHyeTcCsl IepeIuciIONUpoBaTh (BBIHOC pagapoB, umeromux IMMU co
3HAYUTENIbHOM pacueTHOW 30HOM, MPENATCTBYIOIIEH pa3MENIEHUIO KUJIOW M OOIIeCTBEHHOM
3aCTpOHKN).

Ha pacuernsiii cpok B ['eHepanbHOM IUTaHE MPETYCMOTPEHO pPa3MENIEHWE HOBOTO
yyacTka Kiagouimia miomaneio 37 ra 3a mpeAerdaMd TOPOJCKOrO OKpyra Ha 3eMIIsIX
KaTacoHOBCKOTO cenbCcKoro noceneHus. Tepputopusi CyMIECTBYIOIIECH CBAJIKH pPAacCloOkKeHa B
HACTOALIEE BpeMs 3a IpeAesiaMd IOpOJICKOro OKpyra Ha 3emisix OTpaJHEHCKOIO CEIbCKOTO
nmocesieHus. 37eCh JK€ BBIIENEH HOBBIM ydacTOKk moja pasmemieHne ThO. CKOTOMOTHIBHHUK
HaXOJUTCS Ha ATOM )K€ TEPPUTOPUH.
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PasBuTHe TPAHCIIOPTHOM MHPPACTPYKTYPHI
7Ke1e3HO0POKHBIH TPAHCIIOPT

B mepcrnektuBe cranmus CeOpsSKOBO COXpaHSET CBOM (YHKIIMH IMPOMEKYTOUHOM
CTaHIIMU, OOCITYXMBAalOUIeH Kak TpPaH3WUTHBIE I10€3/1a, TaK M I0€3/la MECTHOIO 3HAYCHUS
(maccaxxupckue, rpy3oBbie). Bce nepecedenust xene3Hoi TOporu ¢ MaruCTpaaibHBIMU YIULIAMU
OCYILECTBIISIIOTCS. B pa3HBIX YPOBHAX. Ha MecTe CyIecTBYIOMIETO JKeIe3HOI0POKHOTO TIepee3/ia
«3anaJHbpIi» BO3MOXHO CTPOUTEIHCTBO IMEMIEXOAHOTO MOCTA, YTOOBI 00ECIIEYUTh KPaTYaAUIITyIO
CBSI3b HACEJICHUS [IEHTPa ropojia ¢ POMPAHOHOM.

BHemnue aBToMOOMJIbHBIE AOporu

['ennnanom mpezmnonaraeTcsi CTPOUTENBCTBO 00bE3IHON MarucTpaid MPOTSHKEHHOCTHIO
13.5 kM., KOoTOpass JacT BO3MOXXHOCTh YaCTHUYHO CHSTh AaBTOTPAHCIOPTHYIO HArpy3Ky cC
MarucCTpaJIbHbIX YIUI] I. MUXalIOBKU.

[lepeceuenne ee ¢ goporoil deaepanbHOro 3HaueHHs Bosrorpag—Mocksa
MIPEAJIaraeTcsl OCYIIECTBIIATh B PAa3HBIX YPOBHSX, TAKKE KaK M MEPECEUCHHE aBTOJOPOTH U3 T.
MuxaitnoBku ¢ KaTacOHOBCKMM HaIlpaBJICHUEM.

YianyHasi ceTb U TPAHCIOPTHOE 00CTy:KHBAHUE

TpancnioptHas HHQPACTPYKTypa ropoJICKOro OKpyra ropoa MuxaiaoBKa BBITIOJHEHA B
YBSI3KE C YK€ CIOKHUBLICHCS YIMYHO-I0POKHOM CEThIO U C YUETOM NEPCIEKTHUBBI PA3BUTHSL.

'eHepaibHBIM  IUTAHOM  IPEIYCMOTPEHO  PAa3MEIIEHHWE  MAaruCTPalbHBIX  YJIHI]
00IIEropoACKOro 3HaUEHUs (JIOMOTHUTENBHO K CYIIECTBYIOILIUM):

- Vinna Ne 1. IIpeuMyiiecTBEHHO JBH)KEHUE BCEX BUJOB TPAH3UTHOI'O TPAHCIIOPTA C
CeBepHbIX paiioHOoB obOmactu B JlanunoBckuii, KotoBckuii, KamplmnHcKkuii paioHBI.
IIepeceuenue ¢ )KeNe3HOM TOPOroM OCYIIECTBISETCS B PA3HBIX YPOBHSX;

- VYmuma Ne 2. CBs3p NPOEKTUPYEMOH JKWJIOH 3aCTpPOMKHM C IMPOM3OHOM.
[IpeuMyI1eCTBEHHO JBUXKEHHE JIETKOBOIO U OOIIECTBEHHOro TpaHcrnopTa. llepeceduenue c
JKEJIE3HON JOPOrOM OCYIIECTBIISIETCS B Pa3HBIX YPOBHSAX;

- Youuer Ne 5, 7, 8, 11, [IpeumyiiecTBeHHO ABUKEHUE JIETKOBOTO U OOIIECTBEHHOTO
TPAHCIIOPTA CBS3BIBAIOT IMPOEKTUPYEMYIO KWIYKO 3acCTpOMKy C LIEHTpOM Topoja u
MPOEKTUPYEMYIO KWIIYIO 3aCTPOIKY 4Yepe3 CYIIECTBYIOUIME U IMPOEKTUPYEMbIE MONEpPEUHbIE
YJIULBI C TPOM30HOM;

Y MarucTpajbHbIE YJIULbI pAHOHHOTO 3HAYECHHUS:

- Vimuel NeNe 4, 6, 9, 10. IIpeumMyniecTBEHHO IBHYKEHHUE JIETKOBOTO TPAHCIIOPTA C
BO3MOXKHOCTBIO ~ JIBHDKEHHs  oOllecTBeHHoro. Bce  ocTampHble  ynmuIbl  —  SKUJIBIE.
[TpenMyI11€CTBEHHO — JBUKEHHE JIETKOBOI'O TPAHCIIOPTA.

C yueroM pa3BUTUS TOPOJCKOTO OKpyra 4acThb CYIIECTBYIOIIMX MapUIpyTOB
OOIIIECTBEHHOTO TPAHCHOPTa MpeTepHesd KOPPeKTUPOBKY, 160 yamuHuauch (Ne 2), nu6o
pazmenunuck Ha nBa Mapmpyta (Ne 11), mub0 mMOMEHsUICS «MapIIPYTHBIA JHCT» B YacTH
JBUKEHMSI TPAHCIIOPTa HE 4Yepe3 JKEJIE3HONOPOXKHBINA IEpee3]l, a M0 MOCTY, YTO B CTBOpE YII.
VYxkpaunnackas — ya. Kpymckoit (Ne 3, 4).

JIOTIOJIHUTENBHO K CYHIECTBYIOIIUM M KOPPEKTHPOBaHHBIM MapiipyraM ['eHmiaHom
mpeyiaraeTcsl /Ba HOBBIX aBTOOYCHBIX MapuipyTa. B TpymHOmOCTymHBIE, ¢ TOYKH 3pEHUS
penbeda, MECTHOCTH BO3MOXHO JIBYKEHHE MapIIPYTHBIX TaKCH.

HeoOxonuMoe KoIM4ecTBO MAaIIMHO-MECT B Tapaxkax Ui JJIUTENIBHOTO XpaHEHHs
JIETKOBOT'O TPAaHCIOpPTa PacCUUTHIBAIIOCh HA 48,6 ThIC. )KMTENEH, T.€. HA Ty 4acTb HacelleHu,
KoTopasi Oynmer mnpoxuBaTh K 2031 1. B KanuTaabHOW MHOTOKBapTUPHOM 3acTpoiike U
IIPOEKTUPYEMOTr0 YpOBHsI aBToMaTu3anuu Ha 2031 r. ropoackoro okpyra ropoa MuxaiisioBka.

YpoBeHb aBTOMOOMJIM3AIMM Ha PACUETHBIA CPOK OIpenessuics HMCXOlsd W3 aHalu3a
JTAHHBIX CTaTHCTUYECKOro cOopHuka Bonrorpaacrat « ABTOMOOUIIBHBIN TPAHCHIOPT U IOPOKHOE
x03s1cTBO Bonrorpaackoit o6macti» coctaBut 350 aBromobuieit Ha 1000 xuteneit B To/I.
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Jlns xuteney, NpOXUBAOIIKMX B WHIUBUIYAIIBHOU 3aCTPOMKE, XPaHEHHE JIETKOBOI'O
TPAHCIOPTA OCYILECTBIIAETCS HA COOCTBEHHOW TEPPUTOPUH 3EMEIbHBIX YUaCTKOB.
3anpoeKTUPOBAHO UCKYCCTBEHHBIX COOPYKEHUM:

- QBTOTPAHCIOPTHBIE Pa3BA3KH — 2 IIT.;
- MOCTOBBIE NI€PEXObl — 3 IIT., B T.4. HEAOCTPOEHHBIN MEMIEX0AHbIN MOCT — | 1IT.

['eHepasbHBIM  IIAHOM  IIPEYCMOTPEHBI MEpPOIPHUATHS, obecneuynBarome
dopmupoBaHUE Cpenbl  KHU3HEACATEIBHOCTH C YYeTOM  NOTPeOHOCTH  WHBAIMIOB U
MaJIOMOOMJIBHBIX TPYII HACEJEHHs.

OCHOBHOW TPHUHIIHUI, KOTOPBIA JOJDKEH PEalM30BBIBATHCS MPHU (OPMHUPOBAHUHU CPEIIbI
JKU3HEAEATEIIBHOCTU ¢ YYETOM MHBAIMIO0B, - MAKCUMAJIBHO BO3MOJKHAsl MHTErpaLys UHBAJIUIOB
BO Bce coepsl ku3HH obOmectBa. [lpu mpoekTupoBaHMM OOLIECTBEHHBIX, JKWIBIX U
IIPOMBIIUICHHBIX 3JaHAN CleNyeT IpeaycMaTpuBaTh JUlsl MHBAJINWIOB M TPaXIAaH IPYIHX
MaJIOMOOUJIBHBIX TPYNI HACEJIEHUS YCIOBUS >KU3HEAEATEIbHOCTH, PAaBHBIE C OCTAJIbHBIMHU
KaTeropyusMU HaCEJICHMUS.

NHxeHepHas NOATOTOBKAa TEPPUTOPHUU

WHxeHepHas MOATOTOBKA TEPPUTOPUU TpeOyeT MPOBEIEHUS CIEAYIOIIEro KOMIUIEKca
WHKEHEPHBIX MEPONPUATHIA:

1) BepTHKaIbHAasK UIAHKPOBKA TEPPUTOPHH;

2) opraHu3aIys MOBEPXHOCTHOTO CTOKA (JI0XK/IeBasi KaHAIM3aIlKs);

3) 3amMTa TEPPUTOPUH OT TTOATOILICHHUS,

4) 3ammra TePPUTOPHH OT 3aTOILICHHUS;

5) pexynbTUBAIMS HAPYIICHHBIX 3€MEJIb U BOIOCMOB.
BepTukajbHasi IJIAHUPOBKA TEPPUTOPHH.

BeprukanpHas miaHUpoOBKa pelIeHa B YBSA3KE C CYIIECTBYIOLIEH 3acTpoiiKoii,
poe3/laMu, C CYIIECTBYIONICH pa3Bs3koil Ha a/n Bonrorpaa-MockBa. CyImiecTBYIOIINAE YITUITHI
MEPEeKpPHIBAIOTCSA cioeM acalnbTOOETOHA C COXPAaHEHHEM CYHIECTBYIOIIETO IMPOJIOJILHOTO
yKJIOHAa. BHOBb MpOEKTHpyeMble  YIMIBI  3alPOEKTUPOBAHBI C  BO3BBIINIEHWEM  HaJ
cyuiecTByromumM pensepom Ha 0,3 - 0,5m.

Opranusanusi HIOBEPXHOCTHOI'O CTOKA (I0KAeBasi KAHAJIU3ALMSA)

OTBOZ MOBEPXHOCTHOTO CTOKA C TEPPUTOPUU TOPOJCKOTO OKpyra MpeaycMaTpUBaeTCs
IyTeM IPOBEJIEHUS BEPTUKAIBHON MJIAHUPOBKH, YACTUYHOTO PAaCTEKaHUs JOXAEBBIX BOJ Yepe3
pa3pbIBbl MEXAY OOpAIOPHBIMU KaMHSIMH B 3€JI€HYIO 30HY M YCTpPOICTBa CETH BOJOCTOKOB U
NOKIEBOM KaHAJIN3allUH.

OTBOJ aTMOC(EPHBIX CTOYHBIX BOJ C KPOBEJIb M MOBEPXHOCTHOI'O CTOKA C MPOE3JIOB,
IIPOCKTUPYEMOM  MHOTOJTaXHOM M  MHAUBUAYAJIBHOM  3aCTPOMKM  MPEyCMaTpPUBAECTCS
BEPTUKAJIILHON TUIAHUPOBKOW 4epe3 JOKIACTPUEMHBIE KOJIOIIBI U YIMYHBIE CETU C BBIITYCKOM B
CYILIECTBYIOIINE BOJOEMBI.

Haubonee 3arpsi3HeHHas 4YacTh MOBEPXHOCTHOTO CTOKA, JOJDKHA OTBOJAUTHCS Ha
OUMCTHBIE coopykeHHs. [IMKoBbIE pacXo/bl, OCIE OYUCTKH MEPBOTro Hanbosee 3arpsi3HEHHOTO
CTOKa, OTBOJSATCS, MUHYSl OUMCTHBIE COOPYKEHHUSI.

B T'eHepasibHOM TMIaHE MPEAYCMOTPEHA YCTAaHOBKA TMSTH JIOKAJIbHBIX OYHUCTHBIX
COOPYKEHMI Ha BBIYCKAX JA0XKAEBON KaHAIM3aLUH, PACUETHON TPOU3BOIUTEIBHOCTH.

OunieHHbIE CTOYHBIE BOJIbI MCIOIb3YIOTCS HAa MOJIMB 3€JIEHBIX HACaXJIECHUN U MBIThE
IIPOE3/I0B.

N30bITOK OuMIIIeHHOM BO/BI cOpachiBaeTcs B p. Measenuily.

Ocamok M3 OUYUCTHBIX BBIBO3UTCS Ha IIOJUTOHBI TBEPIABIX OBITOBBIX OTXOJOB,
He(TepOAYKTHI TIEPETAFOTCS HA TIEpepadoTKy, Ha HeTeOasy.

I'enepasbHBIM IUTAHOM IIpeyCMaTpUBaETCs CMEIIaHHAs cucTema
BOJIOOTBOJIA:OTKPBITAS - 110 MPOe3/1aM, IPOXOSAIIUM 110 TEPPUTOPUH MAIOITAXKHOM 3aCTPOMKHU U
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3aKpBITas - JOKIEBask KaHATU3AIUS 110 MPOE3AaM, MPOXOISIIIUM MO TEPPUTOPUH MHOTOITAKHOU
(cpemHesTakKHOM ) 3aCTPOHKH.

MCPOHpI/IﬂTI/IH 110 3aIIUMTE TEPPUTOPHUHA T'OPOACKOI0 OKpyra oTr mnoATONJICHUSI TPYHTOBBIMU
BOAaMHU

[Tpu pa3paboTke 3amUTH TOPOACKOTO OKpYyra OT MOATOIUICHHSI TPYHTOBBIMU BOJAMU 3a
ocHOBY mnpuHATH pemenuss u3 "TOO HuxenepHas zammra r.MuxaisioBku Bomarorpaackoii
oOiactu OT moATorieHus", pazpaboraHHoe HHCTUTYTOM "Bonrorunposoaxos3" B 1992 roxy mo
3aKa3y aIMUHUCTpaluu I. MUXaiaoBKH.

Cornacho TOO gpenax HeoOxoguMm Ha miomaaun 1900 ra, pexomeHayercs
BEPTUKAIBbHBINA JIpeHaX U3 13 CKBaXHMH TIyOMHOW 26 M B TOM YHCIIE:-8 IIT. B IOT0-BOCTOYHOM
YacTH COBPEMEHHOI'0 ropoja,-5 mrt. B p.rmoc. CedpoBo.

Jlnst  ompecHeHHs] JAPEHAXHOTO CTOKA ropojga MuxaliaoBku motpedyercs 6
00paTHOOCMOTHYECKHX  YCTaHOBOK  MomHocThio 1200 M3/CyT. CoBMecTHO  CO
BCIIOMOTaTeNIbHBIMU COOPYKEHHUSIMH OMPECHUTENbHBIN KOMILIEKC 3aiiMeT miomans 5 ra, Oyner
pou3BoRKTh 7130 M°/CyT. IPECHOM BOMBL

s ompecHeHHs JpeHaXHOro croka moc. CebpoBo moTpedyroTcs 4 yCTaHOBKH,
IPOM3BONUTEIBHOCTBIO 4450 M°/CYT. IIPECHOM BOIBI (Pa3MEILCHHBIC HA IUIOIAM 3 Ta).

MeponpusiTusi 110 3a1[UTe TEPPUTOPUH TOPOICKOT0 OKPYTra OT 3aTONJIeHHs NABOAKOBbIMU
BOJAMHU

B HacTosiee BpeMs MpHU MPOXOKICHHU BECCHHETO IMaBOJKA 3aTaIlIMBAcTCsS 4acTh T.
MuxaiinoBku, a Takxke p.im. CedpoBo.

[To pa3spabareiBaeMomy ['eHepaibHOMY TUTAHY BO3MOKHAs IUIOIIAb 3aTOTUICHUS MPH
1%-00ecnieueHHOCTH MMaBOAKa cocTaBuT 1786 ra.

Jlnist 3amuThl TOPOAa OT 3aTOILICHHS MPOCKTUPYETCS JaM0a OOBaJIOBaHHS, KOTOPYIO
YCIIOBHO MOYXHO Pa3/IeTUTh Ha J[Ba y4acTKa:

1. Bepxuuii unn CeOpoBCKHii yyacToK - 3amuinaeT 224 ra;
2. lleHTpanbHBIN TOPOJICKOM yUaCTOK - 3amuinaeT 1447ra;
Jlamba oOecneunBaeT 3alUTy TIpPU MPOIMYCKE pPACYETHOTO pacxoja  BOJbI
o0ecneyeHHOCThIO 1%.
Tpacca namObl BbIOpaHa C y4eTOM MUHUMAJIbHOTO BIMSHHUS Ha TMJPOJIOTMYECKUN
PEeXHUM peKH, MaKCUMAJIbHOT'O COXPaHEHHUS IIJI0IaI1 TOMMEHHBIX JIECOB.

PexyabTHBanys HapyWeHHBIX 3eMeJIb U BOJ0OEMOB

OOBeKThl I  PEeKyJAbTUBAIIMM BBIOPAHBI, WCXOJs U3 OKOJIOTHYECKON OILEHKH
NPUPOJHON Cpelpl TEeppUTOpUH, pelieHuid ['eHminaHa Ha pacyeTHBIM CpPOK, CBA3AaHHBIX C
BBIHOCOM psifla OOBEKTOB Ha HOBOE€ MECTO U CO CTPOUTEIHCTBOM JaMObl OOBaJIOBaHMS JIsi
3alIUTHI TOPOJIA OT 3aTOIUICHUS TAaBOAKAMHU.

Cpok BbIIOJTHEHUS! padOT - pacyeTHBIN CPOK JAecTBUs pa3pabaTsiBaeMoro ['eHmiana.
HckmroueHne cocTaBIst0T pabOThHI MO PeKYJIbTUBAIMK KaphepoB. Ha 3THX 00beKTax, Kak CPOKH
PEKYIbTUBALIMM, TAaK W IUIONIAJIA, PETVIAMEHTHPYIOTCS [ €HIUIaHOM pPEKYIbTHUBALUM 3E€MEIh
KapbepoB, UTO YBSA3AHO C TOOBIYEH MOJIE3HBIX UCKOMIAEMBIX.

OO6miast TuIomaAs PEKyJIbTHUBALMU, 0€3 ydeTa PEeKYJIbTHBAIMU 3€MENb 10 Kapbepam
cocrasur 31,2 ra.

PasBuTHe MHKeHepHON HH(PACTPYKTYpBbI
Bonocnatxenne

HaCTOSH_HI/IM IMPOCKTOM COXPAaHACTCA CUCTEMA HECHTPAIN30BAHHOT'O BO)IOCH36)K6HI/I$I JJIA
nmogadyu MMUTHEBOM BOJbI:
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* Ha XO3SIICTBEHHO-TTUTHEBBIC HYKIbl HACCIICHUS;

* Ha XO35IIICTBEHHO-TTUTHEBBIE M TEXHOJIOTUYECKUE HYXK/IbI MPEANPUATUH, T1€ M0 YCIOBUIM
IPOM3BOJICTBA HEOOXOAMMA BOJIA MIUTHEBOTO KAYECTBA;

* MOXKAPOTYIICHHUE;

* TIOJIMB 3€JIEHBIX HACAKICHUM.

PacuerHblii pacxos BOABI Ha TYIIEHHE IIOXKapa JAODKEH ObITh oOecliedeH mpu
HauOOJIbIIIEM PACXOJE BOJbI HAa XO3-MUTHhEBbIE HYXbI. [IpOTHBOMOXAPHBIN 3amac XpaHUTCS B
pesepByapax (prIIbTPOBATBHON CTAHIIMK M pe3epByapax, pacloyioKeHHBIX Ha oTMeTKe 132,0 M.

Ha pacuetHbiii cpok pacxol BOABI HAa XO3-TIUTHEBBIE HYXKJIbl HAacelleHUs U
TEXHOJIOTMYECKHE HYXKIbl MPEANpPHUSATHI C y4eTOM pacxoja Ha MOXKapOTYIIEHHE COCTaBIISIET
24570 v®/cyT.

B T'enepanbHOM I1aHe COXpaHSETCS CYIIECTBYIOIIAS CXEMa IOJayd BOJBI Ha XO03-
NUTHEBBIC HYXKJbl, BHYTPEHHEE U HapyKHOE MoxapoTryimienue, mnoiauB. I[lo crenenu
00eCreYeHHOCTH TIOJjaud  BOJIbI CHCTEMa BOJOCHAaOXKeHHsI OTHOCHTCS K | kaTteropuu.
ObecnieueHne NOTPEOHOCTH  BOJOW Ha pAcUETHBIM CPOK HaMedaeTcs OT CYLIECTBYIOIIMX
HMCTOYHUKOB BOJOCHAOKEHHUS — BOJ03a00PHBIX CKBaXKUH MeCTOpokaeHHs "MuxaitnoBckoe" u
yuactka "PyOexwuspiii". Heobxomumo BBeeHHME B OKCIUTyaTallMi0  JOMOJHUTEIBHBIX
BO/1I03a00pHBIX CKBAXKUH ISl YBEIMUYEHUS MPOU3BOAUTEIHLHOCTH TOPOJCKOr0 Bojo3abopa a0 25
TBIC. M°/CYT.

Kanaanuszanusa OnITOBast

Cxema KaHaJIM30BaHUS CYUIECTBYIOIEH 3aCTPOMKHM COXpaHAETCs C 3aMEHOMU
U3HOLLIEHHOTO  OOOpYAOBaHMs, apMmarypel U TpyOompoBoJoB. IIpon3BoauTEeNEHOCTH
CYIIECTBYIOIIMX KaHAIM3ALNOHHBIX OYMCTHBIX COOPYKEHHU MO3BOJISIET MCIOJIB30BAaTh UX JIA
KaHaJIM30BaHMsI TOPOJICKOI'0 OKpYyTa Ha pacyeTHBINA CPOK 0€3 yBeITUUeHUs] MOIIHOCTH.

['eHepasbHBIM IUTAHOM IpEyCMAaTpPUBAETCS ILEHTPaIM30BaHHAs CHUCTEMa OBITOBOM
KaHAJIN3aLUHU IPOEKTUPYEMON 3aCTPOMKH, 00beAMHEHHAs! TSl )KUIIBIX U OOIECTBEHHBIX 3/IaHHM,
a TaK)Ke JUIA MPOMBIIUIEHHBIX NpeanpusaThuil. i1 KaHaIM30BaHUs NPOEKTHUPYEMOU 3aCTPOUKH
Ha PACYETHBIA CPOK MO YCIOBHSIM peibeda peKOMEeHIyeTcsl MPOKIaJka HOBBIX CAMOTEUHBIX U
HallOpHBIX ~ TPyOONpPOBOAOB  KAaHANW3allMM C  pa3MELIEHUEM TATH  MPOEKTHUPYEMBIX
KaHAJIM3alMOHHBIX HACOCHBIX CTAHIIUH.

Cxema OM0JIOTMYECKOM OYMCTKH CTOYHBIX BOJ OCTAETCS CYLIECTBYIOIIEH.

KoHueHTpanuioo 3arpsA3HAOMIKAX BELIECTB, IOCTYNAIOUIMX HAa TOPOJICKHE OYHCTHBIE
COOPYKEHMS, HAUICKUT CHIKATh 3a CYET YCTPOMCTBA JIOKAJIBHBIX OYUCTHBIX COOPYKEHHM.

Ha ouncTHBIX COOpYXEeHUAX HE0OXO0AUMO YCTAaHOBUTH IPUOOPHI yueTa CTOKOB.

TenmnocHadxkenue

1. TennocHaGXeHHE CYLIECTBYIOIIEH KalUTAJIbHOW 3aCTPOMKH TOPOJICKOTO OKpyra ropoj
MuxaiinoBka mnpeaycmaTtpuBaercs oT TOLl u cymecTByroluX HMCTOYHMKOB TeIJa IO
JIEUCTBYIOLLIEH CXEME.

2. Bompocsl 3aMeHBI MOpalbHO W (U3MUECKH YcTapeBinero obopymoBanus Ha TOII,
MYHUIUMNAIbHBIX ~ KOTEJIbHBIX, PEKOHCTPYKLHUS TeIoBelx ceter ot TOLl  Oyayr
paccMaTpUBaThCA HA MOCIEAYIOIUX CTAAUIX IPOCKTUPOBAHUS.

3. Ilpennaraetcsa obecnieuuBath TerioMm ot TOL] cnenyromue 0ObeKTHI:

3.1. [lepcniekTrBHBIE 00BEKTHI MUKpOpaiioHOB Ne3 (3a),Ned;

3.2. IlepciekTUBHBIE KBapTajbl )KWJION 3aCTPOMKH, orpaHn4YeHHble ynuuamu Korosckoro,
Tomckas, KpacHo3HameHCKas U 1p. 3araiHbli;

3.3. [lepcniekTnBHAas >xuias 3acTpoiika no yia. CapaToBCKou;

4. TemnocHabkeHHE NTPOEKTUPYEMBIX KHWIbIX pailoHoB — «HOxHbI», «[loaropHsiii»,
«3anagneiity, «boapmoit Jlor -1», «bonbmoi Jlor -2»,0TAEIBHO CTOSAIIUX OOBEKTOB
MIPEJIaraeTcsi OCYLIECTBIATh OT HOBBIX KOTEJIbHBIX.

5. OtoruleHne M Tropsyee BOAOCHAOKEHHWE NEPCHEKTHUBHOM ycaneOHOW 3acTpoilku
IIPEJIaraeTcsi OT aBTOHOMHBIX T'a30BbIX arperaTros.
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I'azocHa0keHue

1. Jlnsa obecnevyenus 3(hpexTHBHON pabOTHI CHCTEMBI Ta30CHAOKEHHS TOPOJICKOTO OKpyra 1
yIIy4LIEHUS] COCTOSIHUS OKpY’Karoleil cpezpl I'eHepallbHbIM IJIAaHOM ONPEJENIEHbI CIEAYIOLNE
OCHOBHBIE HaIlPaBJICHUSA:

® [IOJTAIHAs 3aMeHa MOPAIBHO U (PU3MUYECKH yCTapeBIIEro Ia30BOro 000OpyI0BaHUS HA
ra3oBO€ U ra30MCIONb3yIollee 000pyA0BaHNE HOBOTO MMOKOJICHUS C BBICOKUMH TEXHUYECKUMHU U
HKOJIOTUYECKUMH XapaKTePUCTUKAMH;

® UCMOJb30BaHUE ABTOHOMHBIX MCTOYHHUKOB TeIJla COBPEMEHHBIX MOAU(UKALUH,
paboTaronux Ha €IMHOM SHEPrOHOCUTEIIE — rase;

e 3amena cymectsyromux ['PII na HIPII;

® CTPOUTENIHCTBO HOBBIX U 3aME€Ha U3HONICHHBIX T'a30MPOBOIOB;

e OpraHu3alys yueTa pacxoja rasa y noTpeouTess.

2. Ilpegycmotpets BbiHOC cyniecTByromiell ['PC Ne2 B 105KHYH0 4acTb TOPOJCKOTO OKpYyra,
MeXay KuiabiM parioHoMm «lloxgropusiit» (3oHa b) m aBTomoporoit Bosrorpag-Mocksa, ¢
pexoHcTpykuueit 'PC Ne2 B I'T'PII u nonaveit B moABOASAIINN MarucTpaibHbIN ra30MpoBo/J ra3
nasiienneM 1,2 MIla.

3. BIMOTHUTH 3aKOJIBIIOBKY T'a30MPOBOJIa BEICOKOTO JaBieHus BTopoil kareropuu Jy5S00 Ha
BbIxoJie u3 nepeHeceHHor ' PC Ne2 ¢ cymectByronum razonpoogom [y500 ot I'PC Nel.

4. TlpenycMoTpeTh NHEpPEKIAAKy ra30IpOBOAOB CpPEIHEro AaBieHUs 1o yi. dpyHze U K
KOTeNbHON 1o yn. PyOexxHol Ha OONbIIMI JuamMeTp B CBS3M C YBEIWYCHHEM Harpy3Kd
noTpedIIeHusI.

5. Pexomenayemblii BHUJA TNPOKIAIKA IMPOEKTUPYEMBIX Ta30BbIX CET€H — MOJA3EMHBIA C
MCII0JIb30BaHUEM TOJUATUIICHOBBIX TPYO.

6. ['azocHa0OXeHHUe HOBOTO CTPOMTENBCTBA, mNpemiaraetcss oT yeThipex ['TPII BbICOKOTO
JIaBJICHUSI C IPUCOEANHEHUEM K CYILIECTBYIOIIUM ra30MpoBOIaM.

7. PacnpenenutenbHble Ta30MpOBOAbI  BBICOKOIO, CPEJHEr0 M HU3KOrO JaBJCHUS
PEKOMEHIYEeTCSl TPEAYCMOTPETh MOA3EMHBIMU U3 TOJMATUICHOBBIX TPYO, a Ta30MpPOBOIBI
HU3KOTO JIaBIIEHUS HEMOCPEACTBEHHO K MOTPEOUTENSM, HAaa3eMHBIMH — Ha CTOWKAaxX U IO
¢dacanam U3 cTanbHBIX TPYO.

JJyIeKTpOoCcHADKEeHH e

DOnexTpocHaOXeHUe  TEeppPUTOPUM  3aCTPOMKHM  TOPOJACKOTO  OKpyra  ropoj
MuxaitnoBka,obmeii morpebnasemoit MomrHocThio 40010 kBT ,mpemycmarpuBaercst ot 59
IPOEKTUPYEMBIX ABYXTPaHC(HOPMATOPHBIX MOACTAHIIUH .

[IpoexTupyemble  AByXTpaHC(OpMAaTOpHBbIE  IMOJACTAHLIMU  MHUTAIOTCI  OT  4-X
npoektupyeMbix PIT—TII.

OnexrpocHabxenune npoektupyembix PII-TIT ocymectBasercs ot IIC 110/35/10 xB
«CebpsikoBckas», ot [1C 35/10 kB «ITumesas», ot [1C 35/10kB "OTtpannenckasi.

OOm1ast JyIMHA NPOEKTUPYEMbIX BO3AYIIHBIX JIuHUHM 10 kKB coctaBut 37000 M.

Vyactkn Bo3aymHbix Juaui BJI-10 kB, nonmagarommx B 30HY 3aCTPOMKH MOIJIEKAT
BBIHOCY.

[enecoo6pazna koppekTupoBka cetu 110 kB ¢ nenpro cokpamenus ammas BJI 110 kB
OT OCHOBHOTO wWcTOYHMKa — moactanmuu 220/110 kB»Apuema» K  MOACTaHIUSAM
«CebpsikoBckasi» U «llemMeHTHas 2» ¥ MOBBIICHUS HAJIEKHOCTH NTUTaHus nojactannuu 110/6 kB
«llemeHTHAs 2.

HNudpacTpykrypa cBsA3HM

['eHepanbHBIM  IJIAHOM NpEAyCMAaTpPUBAETCS: Pa3BUTHE OCHOBHOTO KOMILIEKCa
AIIEKTPUYECKON CBSA3M U TEIEKOMMYHHUKAIIUM, BKIIIOYatoliee B ceOs Tene(OoHHYIO CBsI3b OOIIETo
MOJIb30BaHMUA.
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B Hacrosmee Bpems TenedoHH3AlMs B TOPOJICKOM OKpyre ropoj MuxaiinoBka
ocymectBisiercss oT 11-tm cymectByromux ATC, o6mas HOMEpHas €MKOCTh KOTOPBIX
cocraBisieT 18276 NeNe.

Hcxons w3 mpenrnosiaraeMoro mpupocta 0ObEeKTOB TpakJaHCKOTO CTPOUTENBCTBA Ha
pacyeTHBI MEepPHOA, IOMOJHUTENIbHAs MOTPEOHOCTh B CPEACTBAX IMPOBOJHOM CBSI3U COCTABHUT
10000 NoNo. JInmss mOJIHOTO YAOBJIETBOPEHHUSI JKUTEJIEH TOPOJCKOTO OKpyra B CpEICTBax
IIPOBOJHOMN CBSI3M, HEOOXOAUMO Pa3MECTUTh B kuiioM paiione «3amamubiii» ATC emMKkocThIO Ha
1500 NeNe, a Tak ke yBeJIMUUTh HOMEPHYIO eMKOCTh cymiectByromux PATC.

Heo6xomumo ycranoButh obGopynoBanune ATC, paspaboranHoe Ha 0a3e mu(pOBHIX
TexHoJoruil. CoeMHEHNEe MEXAY CYIIECTBYIOIMMHU U npoekTupyembiMu ATC ocyiecTBisieTcs
Ha 0a3e ONTHKO-BOJOKOHHBIX KaOelen.

Pagnoduxanus u TejileBUSHOHHAS CE€Th

Cucrema mpoBOJIHOTO BEIIAHUS B TOPOACKOM OKpyTe Tropoa MuxaiioBka J0KHA ObITh
COXpaHEHa, KaK HeJOpOroe CPeACTBO MpeNocTaBlieHUs ¢eaepanbHbIX, 00JACTHBIX M MECTHBIX
IIpOrpaMM BEIllaHUs, a TAK)KE KaK cucTema ornoselieHus HaceneHus o YC u nepenayn CUTHAJIOB
Io.

B Hacrosiiiee BpemMsi MICTOYHMKOM IMpOrpamMm IMpOBOJHOro Bemanus spistorcs: L{YC
(yn.MuponoBa, 47) u OVYC (yn.Durennca, 17a). OOmas MOUIHOCTh YCHJIMTEIHHOTO
obopynoBanus cocraisier 10 kBT. Harpyska cocrtaBiasier 4929 aOoHeHTOB (~2KBT.).
[Ipenmonaraemasi TeHIJIAHOM JOMOJHUTENbHAs Harpy3ka yBenmuuutcs Ha 10000 aGoHeHTOB
(4xBT.). CymectBytomiee ycunutenbHoe obopymoBanue L[YC u OYC momHOCTBIO 0OecreduT
NOTPEOHOCTH HACETICHUS B PAAHOTPAHCIISLIMOHHBIX CPEICTBAX.

OcHoBHbIE paKkTOpPBI pricka BO3HUKHOBeHUs1 UC NpupoaHOro M TEXHOT€HHOT0 XapaKTepa.
MeponpusiTus o npeaynpe:xIeHnI0 U 3alIUTe OT Ype3BbIYANHBIX CUTYalHid.

Ha Ttepputopun ropoackoro okpyra ropox MuxaiyloBKa CyIIECTBYIOT PHUCKH
BO3HUKHOBEHUS YPE3BbIUANHBIX CUTyallUi TEXHOTEHHOT'O U MPUPOAHOIO XapaKTepa JOKaJIbHOTO
¥ MYHUIIUTIAIBHOTO YPOBHSI.

OcHoBHOI puck BO3HUKHOBeHHs YC TEXHOTEHHOTO XapakTepa — Ha XUMUYECKH
OMACHBIX, B3PBIBOMIOXKAPOOMACHBIX U TMOXapoomnacHbX o0bekTax. M3 TtpancnoptHbix UYC
HauOOJIBIIYI0 pEANbHYI Yrpo3y TMpeACTaBiIseT MepeBO3Ka AaBTOMOOWIBHBIM TPaHCIOPTOM
XJIOpa, B3pPbIBOONIACHBIX BEILLECTB, OaoHHOTro raza, 'CM.

I'eHepaslbHBIM  TUIAHOM  NPEAYCMOTPEHBl  MEpONPUATUS IO  CBOEBPEMEHHOMY
OTIOBEIIICHHIO, 3aIIUTE U CBOCBPEMEHHOM dBaKyaliuu HaceneHus u3 30Hb1 YC.

B xone nanpHelero ocBoeHus: TeppuTopun ['eHepanbHbIM IIIAHOM IIPEYCMOTPEHHBIE
CJIEIYIOIINE MEPOIPUSTHS 110 CHUKEHUIO PUCKA YpE3BbIUAHBIX CUTYaIUil:

e OrpaHMuYeHHE CO3[JaHMs HOBBIX  ONACHBIX MPOM3BOJICTB, HE  CBS3aHHBIX C
KHU3HEoOecIIeueHueM HacelleHM s,

® pacwiICHEHHE IUIAHUPOBOYHON CTPYKTYpHI TOPOJCKOTO OKpyra M pacCpeloTOUYEeHHOE
pa3MenieHne 0ObEKTOB C OOJBINON KOHIICHTpAIIUEH HACeTICHUS;

® KOPPEKTHPOBKA MapLIPYTOB MEPEBO3KU MOKAPO, B3PHIBOOIACHBIX U XUMUYECKH OMACHBIX
TPY30B IO TEPPUTOPUN TOPOJICKOTO OKPYTa;

® [pPOBEJICHHE  HEOOXOAMMBIX  MEPONPUATHH MO  MOBBIIIEHUIO  YCTOWYMBOCTH
(GYHKIMOHUPOBAHUS 0O0BEKTOB MH(PACTPYKTYPHI;

® OCHalleHHE aBapUWHO — cHacaTeIbHBIX OpHUraj HOBOM CHEUUAIBHON U HHXKEHEPHOU
TEXHUKOH TS TMKBUIAIIMH aBapUii HA KOMMYHAJIBHO-OHEPTETHIECKHUX CETSX;

® IS 3aIlUTHl TOPOJICKOTO OKPYTa OT 3aTOIJICHUs NaBOJKOBBIMH BOJAMHU MPEAYCMOTPEHO
CTPOUTENBCTBO JaMOBI, JJIS 3aIUTHI OT MOATOIUICHUS — BEPTUKAIBHBIN JpeHax;

® CO3JaHME W CBOECBPEMEHHOE OOHOBIICHWE pPE3EPBOB M MAaTEPUANBHBIX PECYPCOB LIS
JukBuIanuu nociencreui YC.
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MeponpusTUS 110 CHUKEHHIO BO3AefICTBUS HA OKPYKAKIILYI0 IPUPOJAHYIO CPpeay

Meponpustus 0o oxpaHe arMoc()epHOro Bo3/1yxa M yJIy4IlIEHUIO €r0 COCTOSIHUS

1. Jns cHuKeHMs 3ara3oBaHHOCTM BO3JlyXa Ha TEPPUTOPUU TOPOJACKOrO OKpyTra
['eHepanbHBIM MIJIAHOM NIPEyCMOTPEHO:

® CTPOMTEIBCTBO MOCTOB JUIsl pa3rpy3KH OCHOBHBIX YJIULL;

® CTPOUTENIBCTBO Pa3BA30K Ha OCHOBHBIX aBTOMArucCTpaIsiX U Ha NEPEeCcCeUeHHUH C JKEIe3HON
JIOPOTOH;

® 3aMEHAa AacCOpPTUMEHTa JIepeBbeB Ha TMOpoAbl ¢ OonbmuM 3ddexkrom mbuie- U
ra30yJjiaBJIMBaHUusd, 3allIUTHI OT BECTPA, YBJIAXKHCHHUA BO3yXa,

® CTPOUTENILCTBO HOBBIX IIAPKOB, CKBEPOB, OYJIbBAPOB.

2. Jnd CHWKEHUS 3albUIEHHOCTH BO3/yXa B3BEUICHHBIMHM BELIECTBAMU IPOEKTOM
IIPESYCMOTPEHO:

® YMCHbIICHHE IUIOMIAAN OTKPBITOW 3€MIIM: IIOCAJKa Ia30HAa, YCTPOWCTBO TPOTYapHOTO
MOLIECHHUS;

® DEKyJIbTUBALN KapbEPOB.

3. J1st cHUOKeHUS 3arpsi3HEHHST BO3/TyXa BEIOpOCaMH TPOMIIPEATIPUITAN PEKOMEH/JOBAHO:

® U3MEHEHUE TEXHOJOIMM IPOMBIIUICHHBIX MNPEANPUITUH C YCTAaHOBKOM (MIBTPOB U
APYyrux OYUCTHBIX YCTAHOBOK, MW BCJICACTBHC OTOIO YMCHBIICHUC pa3MEpa CaHUTApPHO-
3alIMTHBIX 30H BIUIOThH JIO Pa3MEPOB OTPaXI€HUS IUIOIIAKU MPEAPHUSITHUS.

MeDOHDI/IFITI/IFI 10 OXPaHEC ITOBEPXHOCTHBIX U IMOA3EMHBIX BOJ
CTPOUTENIBCTBO 3aKPBITHIX CETEH 10KeBON KaHATU3ALIH;

CTPOUTENIBCTBO OUUCTHBIX COOPY’KEHHI MOBEPXHOCTHOTO CTOKA;

opranu3zaius 0J1aroycTpoeHHbIX IUISKEH;

JUKBUAALUS HECAHKIIMOHUPOBAHHBIX CBAJIIOK OTXO0/10B;

CTPOUTENBCTBO JIOKAJIBHBIX OUUCTHBIX COOPYXEHUH Ha MPEIIPUATHIX;
PEKOMEH/I0BaHO BHE/IPEHUE Ha MIPEIIPUATUSAX CUCTEM 000POTHOIO BOJJOCHAOKEHMS,;

MGDOHDI/H[TI/H[ 10 OXpPaHE€ 3€MCJIBbHBIX PECYPCOB U I1I0YB

® peKyJbTHBALUS KaphepOB;

e BBHIHOC WJIOBBIX IIIOIAJ0K KaHAJIM3ALUOHHBIX OYMCTHBIX COOPYXEHHH C MOCIELYyIOIEn
PEKYJIbTUBALUEN TEPPUTOPHH;

® BBIHOC CaAOBBIX KOOIIECPATUBOB U3 CAHUTAPHO-3alIUTHBIX 30H HpGI[HpHﬂTHfI;

® YCTPOMCTBO APEHAXKa JUIsl IOHWKEHUS YPOBHS TPYHTOBBIX BOJ.

MGDOHDI/H[TI/H[ I10 3alIuTe OT IIyMa

e O3CJICHEHHWE OTBOJa JKejne3Hol goporu, C33 npeanpusaTHii, BIOIb OCHOBHBIX
aBTOMAarucTpajeil ropoaa;

® CTPOUTCIIbCTBO 3AIIUTHBIX OKPAHOB.

MeponpusaTys 0o yay4neH1Io 3JIeKTPOMarHUTHOW 00CTaHOBKU

® YIHOPAAOYCHHOC pPasMCIICHHA AaHTCHH COTOBOI CBA3HM, B TOM YHCJIIE HCKIOYCHUC
pasMCIICHU Ha KPbIIIaX XUJIbIX JOMOB.

MeponpusTus o 0O6pameHuIo ¢ 0TXOAaMU BCeX THIIOB

® JIMKBHUJAalWAd HCCAHKIIMOHHWPOBAHHBIX CBAJIOK OTXOI0B,

o OpFaHHSOBaHHBIﬁ C60p OTXOA0B B MCECTAJUIMYCCKUX KOHTeﬁHean U BBIBO3 Ha
cymectByrommii monmurod TbO B paiione c. OTpanHOe, PEKOMEHJIOBAaHO BHEAPEHHE Ha
OPEANPUATHIX MAJTOOTXOJHBIX U O€30TXOIHBIX TEXHOJIOTHH.

Jransl peanu3anum I'eHepaabHOro niaHa.

MCpOHpI/IHTHH o peajim3anuu FeHepanLHoro IJIaHa pa3AaCJICHbI Ha HECKOJIBKO 3TAllOB B
CHG}IYIOHleﬁ OCICO0BAaTCIIBHOCTH:

- mepBblii oTan - 2011 - 2017;
- BTOpoii 3tan — 2018- 2024,
- Ttperuii stan — 2025 — 2031.
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KadyecTBO 00pa3oBaHus U poJib HAYKH - HeOTheMJieMble MPUOPUTETHI CTPOUTEIbHOI
oTpacju

3ab6aszuosa T.A.
Hupekrop CeOpsikoBckoro ¢uiraia Boirorpaackoro rocy1apcTBeHHOTO apXUTEKTYPHO-
CTpOI/ITeJIBHOI‘O yHI/IBepCI/ITeTa

AHHOTANUA

B nacrosimel crarbe npuBeIeHbl OCHOBHBIE CTPATETUYECKUE HAMPABIICHUS BhIXOAA U3
KpU3UCa M COBEPILIECHCTBOBAHUS  YIPABIEHUS CTPOUTEIBCTBOM ,ONPEACIIEHBl MEXaHU3Mbl
KOOPJMHAIIMKA U OCHOBHBIE IYTH POCTa CTPOMTENHLCTBA U MOKAa3aHa POJIb aa4eCTBO 00pa30BaHUs
U HAYKHM,KaK HEOThEMJIEMbIE IPUOPUTETHI CTPOUTEIBHON oTpaciu. [Ipu 3TOM HENnpepbIBHOCTH
po(ecCHOHATLHOTO O0pa30BaHUS U €r0 WHBECTUIIMOHHAS IMPUBJICKATEIILHOCTH MOTYT OBITh
pean30BaHbl B PErMOHAIBHOM cucTeMe MpodeCcCHOHAIBLHOr0 00pa3oBaHusl.

KioueBble cioBa: KkadecTBO 00pa3oBaHMs, pOJb HAayKH , MPHOPUTETHI B
CTPOUTEIBHOM OTpaciIn

CTpeMHUTENBHBI POCT CTPOUTENBHOM OTpaciud MO BCEM KIIOYEBBIM IOKa3aTeNsiM
IPOIOJIKAJICS TIOCIETHHE HECKOJIBKO JIET, B <«JJOKPU3HUCHYIO 3I0XY» BCE MPOTHO3bI PA3BUTHUSA
MMEJH YpEe3BbIYaHO MO3UTUBHBIN TpeHJ. DTO OBLIO CBS3aHO, B MEPBYIO OYEpelb, C TEMIaMU
Pa3sBUTHSI POCCUICKON SKOHOMHMKH U HEOOXOAUMOCTBIO 3aMEHBI BETXOro (pOH/1a, OCHOBHAS 4aCTh
KOTOpOro Jana o cede 3HaTh eue B 90-e roasl.

Cerogusa CTpouUTENbCTBO CTal0 OOBEKTOM TOCYJapCTBEHHOM 3a00Thl M OIEKU
Oyarogapss BBICOKOM COLMANbHOM 3HAYUMOCTH oOTpaciud. CTpaTeruueckuM HalpaBlIEHUEM
BBIXOJIa U3 KpU3UCAa M COBEPLICHCTBOBAHMS  YIPABICHHUS CTPOUTEILCTBOM  ONpEIENICHbI
MEXaHU3Mbl KOOPJMHAIIMY U OCHOBHBIE IIyTH POCTa CTPOUTEILCTBA!

1. Pa3zBure  MexXaHHM3MOB  TIOCYJIapCTBEHHOM  MOAJEPKKH  CTPOUTEIbCTBA,
peanu3anus OporpaMM  KWJIMIIHOIO CTPOUTENbCTBa, pa3BuTus KKX ©u  ManosTakHOro
CTPOMUTENBCTBA, IPOTPAMM PETMOHAIIBHOTO YPOBHS

2. VBenuueHne MajodTaXHOTO CErMEeHTa B CTPOUTEIBCTBE C JIOPAaOOTKOM
3eMeNbHOT0 KOJIeKca U o0ecredeHne UX KOMMYHaJIbHON HH(pacTpyKTypoi

3. Pacmmpenne pplHKAa BBICOKOTEXHOJIOTUYHBIX CTPOHMTEIBHBIX MaTEpUAIOB |
KOHCTPYKIUHI

4. CoBepIIIEHCTBOBAaHNWE CHCTEMBI TOATOTOBKM KAJAPOB Ui  CTPOHMTEIBHOTO

KOMIUIEKCA Ha OCHOBE CO3JAaHMs TEPPUTOPUATBHO-PACIPENEIECHHON CUCTEMBI HENPEPBHIBHOTO
poEeCCHOHAIBHOTO 00pa30BaHUs

S. MogepHu3zanusi  yrnpaBieHHsl OTPACIEeBbIM MPO(ECcCHOHATBHBIM 00pa30BaHHUEM,
3HaHUSIMHM U TIPOECCHOHATN3MOM B c(hepe CTPOUTEIHCTBA.

Pemienue 3tux nmpo6yemM Ha TOCYAapCTBEHHOM YPOBHE JacT MOJOKUTENIbHYIO JMHAMUKY
pa3BUTHA chepbl CTPOUTENHCTBA IIUBUIM30BAHHBIM M KaU€CTBEHHBIM CITIOCOOOM.

Konnenmus HapaunBaHus KaJpoBOro noteHuuana (puc. 1) mpezamonaraer He TOJBKO
MOBBILIEHHOE KaYeCTBO 00YUYEHMsI, HO U COBEpPIIEHCTBOBAHNE COBMECTHBIX YCHIJIMM rocyaapcTBa,
Hay4YHO-00pa30BaTeIbHON OOIECTBEHHOCTH U MPEICTaBUTENEH OU3HEC - CTPYKTYP.

TakoB cymmapnbiii BbIBOJ,  coctosiBierocs 21 oktsaops 2009 roma B MICY
copemanus «[lo BompocaM NOArOTOBKM KBAJU(HUIMPOBAHHBIX KaJIpOB M OCYIIECTBICHUS
HAyYHO-HCCIIEIOBATENIbCKON JIeATEIbHOCTH BBICIIMMU Y4YeOHBIMH 3aBelleHUsIMU B cdepe
CTPOUTEIbCTBAY.
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T'ocynapcrio ]

Hayuno-o0pa3oBaTenbHast
001eCTBEHHOCTH

Busnec - cTpykTypHI

KAJIPOBOE
CTPOUTEJIBLCTBO

OCHOBHBIE 3AJAYHU

Puc. 1. Konnennus HapamuBaHus IOTEHIMAIA B CTPOUTEIBCTBE

['opon MuxaiinoBka - KpyIHBIA IIPOMBIIIJIEHHBIM CTPOUTENBHBIA KOMIUIEKC CEBEPO-
3anagHoi 30HbI Bonrorpanackoit obnactu. MIMeHHO 37ech B 4acTu peaiu3alid KOMIUIEKCHOTO
MOJX0/1a 4Yepe3 IUIAHHUPOBAHWE M YIPABJICHHWE, KaK OCHOBBI  O0ECIEYEHHUS YCTOWYHBOTO
pa3BUTHS B LIMPOKOM KOHTEKCTE COLMAIbHBIX, JKOHOMHMYECKHX M SKOJIOIMYECKHUX YCJIOBHH,
co3laH M ycrnemHo pa3BuBaercs CeOpskoBckuid ¢uman Bonrorpaackoro rocynapcTBEHHOTO
apXUTEKTYpHO - cTpouTesbHoro ynusepcutera. C 2002 ropa ¢unman siBiasercs BakHeHIIeH
COCTaBJISIONICH COIMAIBHOMN Cephl ropoia

CoBpemeHHbIe ITpeoOpa3oBaHus B 00LIECTBE TPEOYIOT NPUHIMITHAIBHBIX U3MEHEHUH B
JeSITEIbHOCTH BBICIINX O0pa30BaTeNbHBIX YupexaeHui. B 3Toil cBs3u riiyOOKHe M3MEHEHUs
IpeTepreBaloT MPUHIMIIBL, CTPYKTYpa U (YHKIIMM COBPEMEHHOH BBICIIEH MIKOJOH, KOTOpas
IpU3BaHa peuiaTh caMble pa3HOOOPa3HbIE U CIIOXKHBIE BOIPOCHI - OT 3KOHOMHUKU U TEXHOJIOTUU
IPOM3BOJICTBA JI0 COBEPILIEHCTBOBAHUS CUCTEMbI OOIIECTBEHHBIX OTHOIICHUH.

B mocnemHue ronel yaensercs omnpeAeleHHOe BHHMAaHHE BOMpocaM o0Opa3oBaHUS B
couuyMme MajblX TopoaoB. IlosToMy posib pervoHambHOro (Quianaga By3a MHOT'OKpPaTHO
BO3PACTaeT, €ro JAEATENBHOCTh HOCHT HE TOJIBKO 00pa3oBaTENbHBIN XapakTep, HO W HECeT
Hay4YHO-WHHOBAIIMOHHBIN TOTCHIIUAI.

3HAUUTENbHBIM SIBISIETCS TO, YTO MMEHHO CTYAEHYECTBO CTHUMYJIUPYET pa3pylLIeHHE
CTEPEOTHUIIOB MBIIUIEHUS, TPEOJOJICHHE Y30CTH OJHOTUIIHOTO MHUPOBO33PEHMS, OTIMYAETCS
JMHAMAYHOCTBIO MBINUICHUS, 00Jiee aKTUBHBIM BBIXOJOM B HH(OpPMAIMOHHOE TMPOCTPAHCTBO,
BOCIIPUUMYHUBOCTHIO KO BCEMY HOBOMY.

B CeOpsikoBckom (unmane pazpaboTaHa  CuUCTEMa  YIPaBJICHUS BBICIIUM
o0pa3oBaHMEM Ha OCHOBE aHallM3a BHEIIHUX M BHYTPEHHHX ycloBHil. Ha ocHOBe conuanbHO-
YKOHOMHUYECKUX 171 TMICUXOJIOTO-TIEIATOTHUECKUX WCCIIeIOBAaHUH, HOPMAaTHUBHBIX

rOCy/IapCTBEHHBIX TPeOOBaHMM pa3paboTaHa CTpaTerusi pa3BUTHs (pUiMana By3a Kak BEIyIIEro
HAy4HO - 00pa30BaTEIHLHOTO U HHHOBAIIMOHHOTO (akTopa Bonrorpaackoit o0macTu.

CBoe ctparernueckoe HampaBieHus Duiaran BUIUT B COBMECTHOW C YHHUBEPCUTETOM
NEeSITETHHOCTH 110 PeaTM3alny 3a1a4:

1. Ocyuiecmeums KauecmeeHHyo nepecmpoiiKy obpazosamenvHO
0eamenbHOCMU HA OCHO8e HENPEPbIBHOZO0 U ONEPeMcalu|ez0 00yueHUs, aAKaJIeMHIecKO
MOOWJIBHOCTH B paMKaX OTpPAcIe€BOIl MHTErpalui 00pa30BaTeNbHbIX YUPEKIECHUIN CTPOUTEIBHO-
ApPXUTEKTYPHOTO MPOQUIISL.
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3a nocnenHue ToAbl NPEAIPUITHS OTPACIM BBIIUIM HA HOBBIN KaueCTBEHHBIH YPOBEHb
pasBUTHs, IPOU3BOJICTBEHHOM  HEOOXOAMMOCTBIO  CTaJIO BHEJIPECHUE  DHEPro- H
pecypcocoOeperaromero 000pynoBaHus, WH()OPMAIMOHHBIX CHUCTEM, 3HAYUT HEOOXOIMMBI
IOJrOTOBJIEHHbIE KOMIIETEHTHBIE KaJpbl. ['ocymapcTBOM OOOCHOBAHHO BBIOPaHbI IPUOPHUTETHI
pasBUTHS HAayKd, TEXHOJOTHMH M TexHuku P®, B uymcine koTopeix - WHpopmanmnoHHO-
TEJIEKOMMYHHUKAIIMOHHBIE CUCTEMbI, DHEpreTHKa U 3HeprocoepexeHue.

VYuurbiBas 3HaUMMOCTh OPUEHTHUPOB B IPOBOJMMON rocyaapcTBoM noiutuke, B 2010
rofly YHHMBEpCUTET JIMIEH3MpoBal B (uidaje HOBbIE HAIPABICHUS MOArOTOBKH —
TennosHepreTuka u TeIUIOTEXHUKA, HPOpMaLlMOHHBIE CUCTEMBI U TEXHOJIOTHUU.

B 2010 roagy ¢wunman OTKpbUI HOBBIE MPOTPaMMbl CPETHET0 MPOQPECCHOHATBHOIO
00pa3oBaHMsl, KOTOPbIE JIOTUYHO BIIMCBHIBAIOTCS B HOBYIO CTPYKTYPY YPOBHEBOM IOATOTOBKH U
COTIPSIKEHBI C HAMPABJICHUSIMHU BBICIIETO MPO(ecCHnoHaIbHOTO 00pa30BaHUS:

HanpasieHusi M cienquajJbHOCTH NPO(eCCHOHAIBLHOI0 00pa3oBaHUA
CebOpskoBckoro puianana Borr'ACY
YPOBeHb Cpe/iHero 00pa3oBaHus YPOBeHb BbICIIEro 00pa3oBaHus

IIpon3BoACTBO HEMETANIMYECKHX CTPOUTEIbHBIX

U3/1eJUI U KOHCTPYKIHUI

MoHTaK M TeXHH4YecKasi IKCIUIYyATALHA ' CrpourenscTBo
NPOMBIIVIEHHOT0 000pYy/A0BaHus (110 OTPACJIAM)
MoHTak, HaJIaaAKa U IKCILTyaTauus

3J1eKTPO00OPYI0BAHUS NPOMBIILICHHBIX U TeruosHepreTuka
rpakKIAHCKUX 31aHU I l
NudopmanuonHbie cHCTEMBI (110 OTPACJISIM) HHdpopMalroHHbIE CUCTEMBI
JKOHOMHKA U OyXrajrepckuil yuer (110 oTpacasim) DKOHOMUKA
MeHeKMEHT

Cucrema HETIPEPHIBHOTO CTPOUTETHLHOTO 00pa3oBaHus B (uHane crnocoOHa:

- OIEPEKAIIUMHU TEMITAMU OOECIICUUTh YIOBIIETBOPEHUE KAJAPOBBIX MOTPEOHOCTEH
CTPOUTENBHOM 0TpaciH,

- GopMUPOBATH XO3SHUCTBEHHYIO M CONMATBHYIO HHPPACTPYKTYPY TOpOJIa U peTHOHA Ha
JONTOCPOYHYIO MEPCIIEKTUBY,

- TIOBBIIIIATh MOTHUBAIIMIO CTYJICHTOB K OCBOSHUIO MPOPECCHOHATBHBIX 00pa30BaTEIIbHBIX
MporpaMM, yiay4IiaTh KaueCTBO CTPOUTENHHOTO 00pa3oBaHUs.

2. Coopmupoeamv I¢hhexmuenvie unnosayuoHuvle CMPYKMypol HayuHo-
UCCne008amenbCeKol desamenbHocmu, OOCCIICYNTh WHTETPAIMI0 HAyKW W OOpa3oBaHUS Ha
OCHOBE TIOJHOH pealu3allid HAay4yHOTO W TBOPYECKOTO TIOTEHIMANAa COTPYIHHKOB,
KOMMEPIIMATU3AIUIO U BHEAPEHUE TEXHOJIOTUI B pealbHBIA CEKTOP IKOHOMHUKH,

B pemennn »5TOM 3amauM QuiIMaN 3aBEpIIWI IIOAOTBOPHYIO pabOTy B IEJSX
MPAKTUYECKOTO MPUMEHEHHS (BHEAPEHUS) Pe3yabTaTOB MHTEIUICKTYalIbHON JIesTenbHOCTH. BY3
3apETUCTPUPOBATT XO3SHUCTBEHHOE OOIIECTBO — Mayloeé WHHOBamMoHHOEe mpeanpustae OO0
«Bonronut 21», 3aHUMaroNMecs BHEAPEHUEM Pe3yabTaTOB HAydyHOU pPaOOTHI. [laHHBINA MPOEKT
HaIpaBJieH Ha peau3al[ii0 MHHOBAIIMOHHOW TEXHOJIOTHH TPOW3BOJCTBA JIETKUX OCTOHOB -
CTCHOBBIX OJIOKOB C MPUMEHEHHEM PAa3JIMYHBIX 3aMOJHUTENCH, OTACNOYHBIX MAaTEepPHallOB C
MPUMECHEHUEM MUHIUTACTAH ¥ KEPaMOTPaHHUT.

3. IIpooonsicums  akmugnoe pazgumue OmMpacneso20  UHPOPMAUYUOHHO2O0
RPOCMPAHCMEA 6 CHMPOUMENbHOM KOMHJIeKce Ha OCHOBE €AWHOW WH(MOPMAIMOHHOM
UHPPACTPYKTYPbI CUCTEMbI MPO(GECCHOHAILHOTO 00pa30BaHMs M HAyYHO-HCCIIEI0BATEIbCKON
NeSITETIHHOCTH B CTPOUTENBCTBE H APXUTEKTYPE;
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B pamkax mnporpaMmsi: «Pa3BuTHe WHGOPMAIMOHHBIX CHCTEM OO€creYeHUs
rpagoCTPOUTENIBHOMN IEATEIIbHOCTH Ha TEPPUTOPUHU TOPOACKOr0 OKpyra roposa MuxainoBka' Ha
2009-2011 romel» B ¢Quimane co3gaHa W AKTUBHO JACHCTBYET HAy4YHO-HCCIIEIOBATEIbCKAs
naboparopus «I'eonHpOpMaMOHHBIX cucTeM». MoJIoible UCCIIEIOBATENN YyKEe CTallU Jaypearhbl
Hay4yHbIX TpaHs0B Boirorpaackoi o01acTu U MEXIyHapOIHBIX KOHKYpCaXx.

4, Ocywiecmeumsy 6ocnoinenue u pazeumue Kaopoeozo NOMEHUUANA HAYKU U
00pa3oeanusa B OTPACIIM Ha OCHOBE MOAJIEPKKU BEIYIIMX HAYYHBIX MIKOJI, MPOPECCHOHATHLHON
MOJATOTOBKA U YIPABIEHUS Kapbepoll MOJOJBIX YYEHbIX, MOBBIIICHUS S(H(HEKTUBHOCTU
aCMUPaHTYpPhl U IOKTOPAHTYPhl, AKTUBHOTO UCIIOJIb30BAHKS MUPOBOTO OIIBITA.

PykoBoncTBO yHHBepcuTeTa M (uiaMalna ONpeNeiyid Kak TeHEpPalbHYIO JIMHUIO
pa3sBUTHE TOTEHIHANa MPOPECcCCOpPCKO — MPEnoJaBaTeIbCKOro cocraBa. OpraHU3alMOHHAS
KyJIbTypa KOJUIEKTHBa (uipana By3a MMEET TIO3UTUBHOE MBIIIJICHUE, HOBbIE IEHHOCTU U
motuBbl. [IpenonaBatenu  uimana sBifAOTCA (AKTOPOM M DIEMEHTOM aKaJIeMUYECKOTrO
coo01iecTBa colluyMa HAalllero Tropoja. 3a MOCJIEJHUE MSTh JET COCTOSIOCh 12 3ammT
JUCCEPTAllMOHHBIX MCCIEAOBAHUNA IO IIMPOKOMY CHEKTPY HalpaBiICHHM. Ceronns,
o0pa3oBaTenbHbIi 1IeH3 MPodheccopCKO-TPernoaaBaTeIbCKOr0 CoCcTaBa CIEAYIOIUN:  JTOKTOpa
Hayk, mpodeccopa W KaHIUAATHI HAyK, AOUEHTH — 62%, 100% mpemongaBaTeneli UMEIOT
BbIciIMe MpodeccuoHansHoe obpasoBanue, 20% SABISAIOTCS acHUpaHTaMH, JOKTOpaHTAaMU U
COMCKATEJSIMHU.

C 2004 ronma ¢unman mepBeld B TOpOJI€ BBICTYNWJI HWHUIMATOPOM CO3JaHUA U
BHeIpeHHs (OpPM M MEXaHU3MOB MAaCCOBOTO IPHBICYEHUS CTYAEHTOB B CTYyIEHYECKHE
ctpoutenbubie otpsaabl (CCO). CCO «Crapt»  sBIS€TCA JHUIAEPOM CpPEelU CTYACHUYECKHUX
CTPOUTENBHBIX OTpsiioB Bomrorpanckoir obnactu. B pabore Ha 1pOU3BOACTBEHHBIX
ctpoutenbHbiX 00BeKTax (OO0 «CeOpsKOBIEMEHT», CTPOUTEIbHBIC IUIOMIAIKA TOpoda u
paliloHa)  CTYAEHTbl AKKyMYJIHUPYIOT NPAKTHUYECKHUE COCTABIIAIOIINE MPOPECCUOHAIBHOIO
obOpazoBaHwUs.

[larast B HOTY CO BpeMEHEM, B BOIPOCAX PETHOHATBHOMN MOJUTHKH, (AN PEATbHO
OIICHMBAET 3HAYMMOCTH CBOEH MHUCCHH B TMOATOTOBKE KOHKYPEHTOCHOCOOHBIX BBITYCKHUKOB
CTPOUTENILHOM OTpaciy, BaKHEHIIeH OTpaciu, BOCTPEOOBAHHON Kak HUKakKas JApyras.

W motomy et TpeOyeTcs MOBBIIIEHUE MPOU3BOAUTEIBHOCTH TPY/AA, BHEIPEHHE HOBBIX
TEXHOJIOTHI (B TOM 4Hciie 3Heprodp(eKTUBHbIX), CHUKEeHUE u3aepxkek. 1 Bcé€ 3To Bo MHOrO
3aBUCUT U OT HAYYHOW MAEITENIbHOCTU BY30B, M OT KayecTBa MOJATOTOBKM B HHMX KaJpOB MJis
OTpacIIH.

Takum  o0Opa3oMm, HENpPepbIBHOCTH  MPO(ECCHOHATBHOIO  00pa3oBaHMUs U €ro
WHBECTUIMOHHAs TPUBJIEKATENIbHOCTh MOTYT OBITh peajln30BaHbl B PETHOHAJIBHOW CHCTEME
npodeccuoHaabHOro oOpasoBaHus. CucremMa mnpodecCHOHATBLHOIO 00pa30BaHUS CTpPaHbI
COCTOMT W3 CHCTeM HpOo(eCCHOHAIBbHOTO 00pa30BaHUS PETHOHOB (MajblX TOpPOIOB),
ABIISAIONIMXCST TakuM 00pa3oM OCHOBHOM CTPYKTYPHOH e€IWHHUIEH MpOQPecCHOHATBHOTO
00pa30oBaHMs CTPaHHbI.
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IIyTH peanu3anum Maja03TaKHOT0 CTPOUTEIHCTBA
B Bourorpaackoii oo6s1actu

Abpamsn C.I'., Yepenuuuenko T.®D., Pesanuenko M.C.
Bosnrorpaackuii rocyaapcTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHbBIN YHUBEPCUTET,
r. Boarorpan, PO

AHHOTANUA

B cratbe paccMarpuBaeTCs MPHOPUTETHOE 3HAYECHUE MATOITaXKHOTO CTPOUTEIHCTBA,
HEJOCTAaTKW M JIOCTOMHCTBA IPUMEHSIEMBIX OTCUSCTBEHHBIX H 3apyOCKHBIX TEXHOJOTHH,
HEKOTOPBIC  BOINPOCHI  OPTaHHW3AIMM  CTPOUTEIHCTBA  TEPPUTOPUATHHO-COCPEIOTOUCHHBIX
00BEKTOB.

KiroueBble cioBa: MalodTaXHOE CTPOUTENBCTBO, Bonrorpanckas o0nacTb, MyTH
peanu3auH.

Ceromust maptusi "Emunas Poccusa", Munpernonpazsutusi, DoHA MNOIIEPKKU
JKWJIMIHOTO CTPOMTENbCTBA, "HanmoHanbHOE areHTCTBO MAajOdTaXHOTO U KOTTEHKHOTO
crpoutenseTBa" (HAMUKC) BUAST B MalO3TaXHOM CTPOUTEIBCTBE €IMHCTBEHHO BO3MOXKHBIN
BapHaHT oOO0ecleueHus] JOCTYIHBIM U KOM(OPTHBIM >KUIBEM MIMPOKUE CJIOM HACEJICHUS.
[ToaTomy /U1 rocy1apCTBEHHOM MOAJIEP’KKHU HA Pa3HBIX YPOBHSX ObLIO IPEJIOAKEHO BO3BEICHUE
JKUJIBIX TOMOB BBICOTOM J10 4 3Ta)keil BKIIOYUTEIBHO.

MexaHu3M BO3BEICHHS MAaJIOITaKHOTO JKHJIbS - OJAWH M3 CIOCOOOB CHENAaTh JKHUIIbE
Oonee nmoctynmHbIM. [IperMyIIecTBOM TakOro CTPOMTENLCTBA SBISIIOTCS HHU3KHUE 3aTpaThl U
BbICOKHME TeMIlbl 3acTpoilku. Ilo Takomy nmyrtu mouuin Hambosee pasButblie crpanbl: CIIA,
Kanana, ctpanbl 3anagnoit EBpombl. [lons MaliodTaKHOTO CTPOUTENHCTBA B OOIIEM 0oObeMe
ppiHKa Poccum yBennumBaercs ¢ KaXIbIM ToAOM. ManosTakKu IPUBJIEKAIOT Bce OOJbllee
KOJIMYECTBO HMHBECTOPOB M 3aKa3UMKOB. AHAIM3 AITOrO0 CETMEHTa CTPOUTEIBHOIO pBIHKA
MOKAa3bIBAET, YTO CIIPOCOM IIOJIb3YIOTCA KaK MajO3TaXKHble MHOTOKBAapTHpHBIE JI0OMa, TaK U
WHJUBUlyaJIbHbIE KOTTEIKHU. POCCUsIHE HAUMHAIOT HEHUTh BO3MOXHOCTb KUTh B HKOJIOTHYECKU
YHUCTBIX 30HAaX HE MEHBIIIE, YEM KUTEJIN €BPONEHCKUX WM aMEPUKAaHCKUX MErarojHCcoB.

B EBpone u AMepuke Majao3Ta>kHOE CTPOUTENBCTBO € MOJHBIM HA0OPOM HEOOXOMMBIX
KOMMYHHUKAIMI, ¢ pa3BUTOH HHPPACTPYKTypol mpakTukyercss yxe Oosiee 150 ner. 3mech
MaJiodTakHbIe JoMa 3aHuMaroT 10 80% Bcero kunuiHoro goxaa, Toraa kak B Poccun - 7-8%.
3a pyOekoM Majlo3TaXXHOE CTPOMUTEIHCTBO PAa3BUTO HE TOJBKO B IPUIOpPOJAaX MErarojrcoB U
CeJIbCKUX MECTHOCTSIX, HO U B ropoaax. B 3anaanoit EBporie 6onee 70 % HaceneHus MpoxuBaeT
B MaJOA3TaXXHbIX 3AaHMSIX, B HeKoTophx mrarax CIIA sta nudpa pocrturaer 90 %. B Poccun
80 % xuTeneit OOUTAIOT B MHOTOATAXKHBIX JJOMaX.

Ho npumensiembie 3a pyOekoM TEXHOJIOTHM (KaHajcKasi, pUHCKas, MBEJCKas U JIp.) B
OCHOBHOM pa3paloTaHbl C UCHOJIb30BAHUEM MOJMMEPHBIX MaTepHaliOB: HEChbEMHBIE ONaTyOKH,
TOTOBBIE OJIOKH, IPOCTO TEMJIOU3OJSIUOHHbBIE MaTepraibl M3 MOJIMYpPETaHa, MEHOMOJIUCTHPOIIa
u T.1. Eciii roBopuTh 0 KOM(POPTHOCTH KHJIbS, TO XUMHUYECKasi 6€30MacHOCTb U JI0JITOBEYHOCTh
TaKk)Ke€ UMEIOT MEepPBOCTENEHHOE 3HaueHue. Jleno B ToM, UTO Mpolecc MOIMMepU3alui UAeT He
0 KoHIa, a juilb Ha 97-98% u on obpatum. [lonmuMepsl MOCTOSHHO pa3niaraloTcst (mpoiiecc
JNECTPYKIUU) MO/ BIUSHUEM CBETa, KUCIOPOJa, 030HA, BOJIbI, MEXaHUYECKUX U MOHU3UPYIOIINX
BO3/CUCTBUI, 1 0COOEHHO MO BIUSIHUEM TeII0Thl. COBOKYIHOCTh 3TUX (PAKTOPOB MPUBOJUT K
CPaBHUTEIHLHO MaJOMY CPOKY CIIYXOBI MOJUMEPOB - B cpeaHeM 15-20 jeT, mociie 4ero oHu
npeBpalaTcs B MopoIok. [lonydaeTcs, 4To npuMeHeHne 3apyOeKHbIX TEXHOJIOTUH MO3BOJISET
MOCTPOUTDH APXUTEKTYPHO-TIPUBJIEKATENbHbIE «OapaKku.

Bosrorpaackas o6macTb  MMEET  CTPYKTYPHO-Pa3BUTYIO  CTPOMMHIYCTPUIO IO
MPOU3BOJCTBY  KHUpPIHYa, MOHOJMTHOTO M  cOopHoro xene3oberoHa. Heobxoaumo
COBEpUIECHCTBOBATh CYIIECTBYIOLIUE TEXHOJOIMH, OTKPBITH HOBBIE JIMHMM IO IPOU3BOJACTBY
KpyNHO(GOPMAaTHBIX IMOPU30BAHHBIX U  CBEPXIIOPHU30BAHHBIX KepaMU4eCKHX 0JI0KOB
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MO3BOJIAIONINE HE TOJILKO COXPAHUTH TPAIUIMH KUPIUYHOTO JOMOCTPOCHHUS, HO M BO3BOJIUTH
3[IaHHSI B KOPOTKHE CPOKH.

OcHoBHble  cocTaBistoniye d()PEKTUBHOTO HM  AKOHOMHYHOTO  MAaJIOdTaKHOTO
CTPOMTENBCTBA CBSI3aHBI C COBEPIICHCTBOBAHWEM paHEe MPUMEHSEMBIX TPAJIUIIMOHHBIX
TEXHOJIOTHYECKHUX TPOIECCOB M ONTHUMH3AIUEH OpraHu3allii CTPOUTEILCTBA TEPPUTOPUATHHO
COCPEIOTOYCHHBIX OOBEKTOB.

B cBsi3u ¢ 3TUM, UCCIIEIOBaHHS MO ONTHMHU3AIMUA OPTraHU3ALMOHHBIX IMapaMETPOB
CTPOMTENBCTBA TEPPUTOPHUAILHO COCPEIOTOYCHHBIX OOBEKTOB OJDKHBI OBITH HAIpPAaBJICHBI HA
BBICOKYIO CKOPOCTh CTPOMTEIBLCTBA; KOPOTKUW HWHBECTUIIMOHHBIM MEpHoj; Oolee HHU3KYIO
CTOMMOCTh HHBECTHIIHIA; BEICOKYIO 000paYMBACMOCTbh JICHEKHBIX CPEIICTB; SKOJIOTHIO JKHIIbS IS
MOCTOSTHHOTO MPOKUBAHUS, TIO CPABHEHHIO C TOPOJICKOM Cpefioi 0OuTaHusl.

Couyuanvnas HANPAIEHHOCMb OAHHO20 NPOEKMA PEUIACT XWIUIIHYIO MPOoOIieMy
Pa3JIMYHBIX CJIOEB HACEJIEHUS; CO3/1aeT YCIIOBHSI JTOCTYIIHOCTH MPHOOPETEHUsI B COOCTBEHHOCTh
WIA HaiiMa KOM(OPTHOTO JKWJIbSI BCEM KATErOpUsSM TPaXKJaH, HE3aBHUCUMO OT YPOBHS HX
JIOXOJIOB; TPaJIOCTPOHMTEIbHAS TOJUTHKA MO3BOJIICT 0OJiee WHTCHCHBHO DPAa3BUBATH IKIIIYIO
3aCTPOMKY Ha CBOOOJHBIX TEPPHUTOPHUSAX, MPH OJHOBPEMEHHOM CHIDKEHHHM IUIOTHOCTH
KIJIMIIHOTO (DOH/IA, YTO 3HAYUTENBHO YIyUIIaeT SKOJIOTHYECKYI0 OOCTAaHOBKY B 30HE TOPOJIOB.

Ilpakmuueckasa 3HauUMOCMb NPOEKMA: WCIOIb30BAaHUE MECTHBIX MaTepUaIOB
COKpAaIl[aeT pacxoipl Ha WX TMOTrPY3Ky, TPAHCIOPTUPOBKY, pasrpy3Ky, CKIAIUPOBAHUE;
KPYITHOMACIITaOHOCTh ~ MPOEKTOB  (CTPOUTENBCTBO  IOCEIKOB)  IO3BOJIIET  CO3/1aBaTh
[EHTPATN30BaHHBIC WH)KCHEPHBIC CETH, CONHAIBHYIO HH(pACTpyKTypy; OONbIIHE OOBEMBI
NPOM3BOJICTBA CO3JAI0T BO3MOXHOCTh WHAYCTPHAIHU3AIMH TPOM3BOJICTBA, HCIIOIb30BaHUS
CTaHIAPTHOW JIEMEHTHON 0a3bl; HCIIOIH30BAHUE THIIOBBIX YHU(DHUIIMPOBAHHBIX CXEM TO3BOJISET
MOBBICHTh TPOU3BOJIUTEIILHOCTh TPYZa; HCIOJIb30BAHUE XOPOIIO OOYYCHHBIX KaJpOB JaeT
BO3MOXKHOCTh Ka4€CTBCHHO paboOTaTh C BBICOKOH MPOW3BOJUTEILHOCTBHIO TPYHa; BHEIPCHHE
WHHOBAI[MOHHBIX TEXHOJIOTUH M MOJEPHU3AIMs MPOU3BOJACTBA OOCCIeYMBACT HAIEKHOCTh U
JIOJITOBEYHOCTh CTPOSIIIMXCS 3/TaHUH.
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IIpakTnyeckue acneKThl Pa3BUTHS MAJT0ITAKHOTO KUJIMIIHOT0 CTPOMTEJIHLCTBA B
poccuiickoil eiepaniii Ha OCHOBE peau3aluu nporpamMmsl «CBoi 10M»

Anpnpocos A.H.,
Mocxkosckuii I'ocynapctsennbiii CTpouTenbHblil Y HUBEepcuTeT, I. MockBa, PO.
['enepanbpHbBIN TUPEKTOP AEBEIONEPCKON KOMIIAHUU 110 CTPOUTENBCTBY U AKCIUTyaTalluu
3aropozHbIxX nocenkoB OO0 «CrpoiinHBECTTONA3)

AHHOTALIUA

B cratbe mpuBeneHBl MPAKTHUUECKUE ACMEKTHI PA3BUTHUSI MaJO3TAKHOTO KMJIMIIHOTO
CTPOUTENECTBA B POCCUICKON (pefiepalliii Ha OCHOBE peanu3aiiu nporpaMMbl «CBoit 1om» B
HENSIX JAITbHEUIIET0 YBENTUYCHHUSI 00bEMOB CTPOUTENBCTBA JTOCTYITHOTO MAaJIO3TaXXHOTO KUJIbS
HSKOHOM-KJIacca, OTBEYAIOLIET0 TpeOOBaHUSAM SHEProd(EKTUBHOCTH U IKOJOTUYHOCTH
MEePEUMCIICHbI 33Ja4H1,KOTOPBIE PELIAIOTCA ISl peain3alii 3TON LEeu.
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KiroueBble cjoBa: MajO3TaXHOE CTPOUTEILCTBA, Poccuiickoit  ¢eneparus,
nporpamma «CBOM JOM», TPAKTUYECKHE ACTIEKThI Pa3BUTHSI.

Tpu rona nazan Ilpencenarens IIpaButensctBa Poccuiickont ®enepauuun Biagumup
Brnagumuposuu IlyTuH onpenenuna NPpUOPUTETHOCTh Pa3BUTHS MAJO3TAKHOIO CTPOUTEILCTBA
CKa3aB, 4TO «B memsix pemeHus XKWIMIHOW IpoOJieMbl Mbl JODKHBI lyMaTh O HapallluBaHUU
00BEMOB CTPOUTENBCTBA U CYUIECTBEHHOM YBEIWYEHUM MPEIJIOKEHUS Ha DPBIHKE KHIbS.
Ceppe3Hblil pe3epB - 3TO paCUIMPEHUE MAIO3TAKHOTO CTPOUTEILCTBA. MaccoBasi Majlo3TaXKHast
3acTpolKa CYIIECTBEHHO CHIKAaeT CeOECTOMMOCTh KHIIbs, YTO JAENAeT ero JOCTYIHBIM JUIs
MaJIOZOXOIHBIX TPYII HaceleHus». B 1nensx co3naHus yciaoBUM Ul IPUOPUTETHOIO PA3BUTHS
MaJIOATaXKHOTO CTPOUTENBCTBA CO3/laHa paboyast rpymmna no paspadborke «IIporpamMmsl pa3BuTus
MaJIOATAXKHOTO  JKWIMILHOTO cTpouTenbcTBa  «CBOM  JOM» B paMKax IPUOPUTETHOTO
HallMOHAIBHOTO TIpoekTa «JlocToliHoe kKoMpopTHOE )xube — rpakaanaM Poccun» Ha 2007-2010
TOJIBI».

OCHOBHOHI 1LI€JIBI0 NPOTPaMMBbl  SBJISUIOCH CO3JaHUE YCJIOBHM, B IIEPBYHO OuYepedb
3aKOHOJATENbHBIX, MO0 o0ecrneueHuto rpaxjaaH Poccuiickoil denepanuu, HYXIAOLUXCS B
YIIYUIIEHUH KWIMIIHBIX YCIOBUHM, MaJ03TaKHBIM MHIMBUIYAJIbHBIM JKUJIbEM 3KOHOM-KJIacca 1o
JOCTYITHBIM IIEHAM U pa3paldoTKa (MHAHCOBBIX MEXAaHH3MOB JUISl PEATM3alii WHBECTHIIMOHHBIX
MIPOEKTOB U IPOrPAMM.

[Iporpamma «CBoii AoM» mpolula HIMPOKOE OOMIECTBEHHOE OOCYXIeHHe, Oblia
corjacoBaHa co BceMU IMpoUILHBIMA MUHUCTEPCTBAMHU, B MEPBYIO ouepeab ¢ MUHUCTEPCTBOM
peruoHAIBHOrO pa3BuTuss U MunucrepctBom 3koHOMMKH P®, ¢ ['ocymapcTBeHHBIMH
kopnopauusimMu - doup pazButus xkunumHOro crpourtenbersa U ®oun nogaepxkku KKX, a
Takke ATEHTCTBOM IO HIIOTEYHOMY >KMUJIMIIHOMY KpeautoBaHuto. Ilocne obcyxnenus u
npunstus [Iporpamma ObU1a HampaBieHa BCEM PYKOBOAMUTENSM PETMOHAIBHBIX OPraHOB BIACTH.
Heobxonumo ormeruts, uTo nepBas B Poccun pernonanbHasi nporpamma «CBoit goM» Obuia
npunsata B OpeHOyprckoit o6siactu, a mepBble Tpu ImporpamMmsl npuHsTH B [IpuBomkckom @O
(Open0Oyprckas obnacth, PecnyOnuka bamkoproctan u Camapckas o6nacte). B Hacrosimiee
BpeMsa B 32 cyObektax P® mpuHATH HporpaMMbl Majo3TaKHOTO CTPOMTENBCTBA B paMKax
nporpammsel "Kunmuime", B 23 cyOBbeKTaX — HNPUHATHI OTAENIbHbIE PErHMOHAJIbHBIE MPOTrPaMMBbl
«CBolt 1omM», a B 19 cyObekTax JOKYMEHTHl HaxOJSATCS B CTaJuM pa3padOTKU. AKTHBHas
paboTa Mo MPUOPUTETHOMY DPA3BUTHUIO MAJOATaKHOTO >KMJIUIIHOIO CTPOMTENLCTBA IpUBENA K
TOMY, UTO 3a TPU rojia peanu3auuu nporpammsl «CBOM 10M» ero 1o0is B o0uieM oobeMe BBojIA
*Kuibsi Beipocsia Ha 8.3% (¢ 39,5% no 47,8% B 2009 roxy). CpenHuii €KeroHBIH MPUPOCT
MaJIOATAKHOTO JKUJIUIIHOTO CTPOUTEILCTBA COCTaBsuI 2,8%.

B mensax ganpHeimero yBenuueHUs OOBEMOB CTPOUTEIHCTBA JIOCTYITHOTO
MaJIO3TAXKHOTO KUJIbsI SKOHOM-KJIacca, OTBEYAIOIEro TpeOOBaHUAM 3HEprod3(pdekTuBHOCTH U
AKOJOTUYHOCTH MHUHHCTEPCTBOM pErMOHANBHOrO pas3Butus PP npu ydyactun HanmoHaneHOTO
areHTCTBa IO  MAJIOATAKHOMY  OKWIMIIHOMY  CTPOMTENIBCTBY B HACTOSILEE  BpeMs
paspabarbiBaeTcsi BegoMcTBeHHas 1eneBas nporpamma «Pa3BuTue ManosTa)kKHOTO KHJIMITHOTO
crpoutenscTBa B Poccniickoit denepaunm»

Jns moctrkeHusa ykasaHHOW 1enu B [Iporpamme pemarorcst Clenyrolue OCHOBHBIE
3a/1a4u:

- TEpeNOMUTh CIOXKHBIIYIOCS 3a JECATWIETUS CHUCTEMY TIpajJOCTPOUTENHCTBA,
HAIEJICHHYIO Ha CO3[JaHUE FOPOJIOB U MHBIX MOCEJIEHUM C BHICOKON IJIOTHOCTHIO MHOTOATaKHOM
3aCTPOMKH U CKYYEHHOCTHIO HaCceJeHUs;

- IPOJAEMOHCTPUPOBATh HACEJIEHUIO, YTO MAJOATAKHOE HKWIbE IPEBOCXOAMUT IIO
KOM(OPTHOCTH U JACIIEBU3HE KBAPTUPBI B MHOTO3TAXKHOM KeJIe300€TOHHOM JIOME;

CO37aTh yCIOBHS JUISl Pa3BUTHS MAaJOdTaXKHOTO JKUJIMIIHOIO CTPOMTEILCTBA
KWINIHBIMA HEKOMMEPYECKMMHM OOBEAMHEHUSMU TpakJaH, B TOM YHCIE IKUJIHUIIHO-
CTPOUTENIBHBIMHU KOOIIEPaTUBAMU;

- 0TpaboTaTh CUCTEMY KOMIUIEKCHON 3aCTPOMKU OOLIMPHBIX TEPPUTOPHI TOCTYIHBIMU
MaJIO3TQ)KHBIMU ~ OBICTPOBO3BOAMMBIMU  JKMJIBIMH  JIOMaMH 3KOHOM-KJIacca, OTBEYAIOLINM
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TpeOOBaHUAM SHEProdPEKTUBHOCTH U SKOJIOTMYHOCTH, CO3AATh YCIOBHS Ui MPHUBJICYCHUS
KPEAUTHBIX CPEICTB U YaCTHBIX MHBECTULIMH ;

CO3/1aTh CTUMYJbl JUId  JajbHEHIIEro pa3BUTUS HMHAYCTPUU  MaJO3TaKHOI'O
JIOMOCTPOEHHUS.

VYenemnas peanuzanus [Iporpammel k 2013 rogy mo3BoaUT 00€CTIEYUTH yBETHUEHHUE JI0
60 % [noim Mallo3TaKHOTO KWIbsS,, B TOM YHCJIE OTHOCALIETOCS K KaTETOPUHU >KHUIIbS 3KOHOM-
KJIacca, OTBEYAIOUIero TpeOOBaHUSAM 3HEProd((HEeKTUBHOCTH U SKOJIOTUIHOCTH.

BenomcTBeHHass mporpamma  OyneT KOOPIMHHPOBATb B YacTH  MaJO3TaKHOTO
CTPOMTENbCTBA pa3pabaThIBAIONINECS B HACTOSINEE BPEMS B COOTBETCTBHE CO CIICIUAILHBIMU
METOJUYECKMMH PEKOMEHIALMSIMHM PErMOHAJIbHBIE IPOrpaMMaM CTUMYJIUPOBAaHUS pPa3BUTHUSA
YKUIHILHOTO CTPOUTENIBCTBA.

[IpunsaTHe M peanu3alMs yKa3aHHBIX PETMOHANBHBIX IPOrpaMM, HEoOXoauma Juis
yuactus cyobekra Poccuiickoit @enepauuu B moanporpamme «KoMIiekCHOe OCBOEHHE U
pa3sBUTHE TEPPUTOPUI B LETSAX KUIUILHOTO CTPOUTEIbCTBA» (hefieparabHOM 1eJIeBON IPOTrpaMMBI
«Kumume» va 2011-2015 rojei.

PernonanpHas nporpamma J10JIKHa:

- OBITH pa3zpaboTaHa ¢ yU€TOM CYIIECTBYIOLIMX IPOTHO30B COLMAIbHO-I)KOHOMUYECKOTO
pasBuTHs  (enepaabHOro  Ookpyra, cyowmexkta Poccuiickoit = ®denepanuu, OTAEIBHBIX
MYHUILIMIIAJIbHBIX 00pa30BaHUM, U HE JJOJDKHA UM IIPOTUBOPEUUTD.

- pa3pabaTbIBaTbCs C y4eTOM IIPOBEACHHOW Ha TeppuTOopuu cyowbekra Poccuiickoit
@®enepalii OLIEHKM NOTPEOHOCTEM M cIpoca HAceleHMsl B JKWIbE, B IEPBYIO OuYepe/lb Ha
MaJIO3TA)KHOE, U COINOCTABJICHUS PE3yJbTaTOB OLEHKU C TEKYIIMMU OObEMaMH U CTPYKTYpou
YKUJIMIIHOTO CTPOUTENBCTBA.

- ILEJNEBBIMM II0OKAa3aTEIIMU pealn3allMd  PernoHanbHOM mporpammsl — SBISIOTCA
CIeMyIOIIKE: TOJO0BOM 00BEM BBOJAA KWIbs (B KB. M. U B JKWIBIX €AMHHUIAX), B TOM YHCIIE
MaJIO3TAXKHOTO JKMJIbsl 3KOHOM-KJIacca, 00eCIIeYeHHOCTh HACeJICHUS KUIIbEM (B KB.M. U B JKUJIBIX
€AMHMIIAX ), @ TAK)KE JIOCTYIHOCTb KHWJIbs JJI1 HACEJICHUs J10JI ceMell, UMEIOIUX BO3MOKHOCTh
nproOPECTH KUIIbE.

PernonanpHast mporpamMma JOJKHA NPENyCMAaTpUBaTh pean3alliio Ha TEPPUTOPHU
cyobekta Poccuiickoi denepauu ciaeyonmxX OCHOBHBIX MEPOIPUSATHIA:

BBeneHnne ympomieHHOro TMopsiika MPEJOCTaBIEHUS 3E€MENbHBIX YYacTKOB IOJ
MaJIOATAKHOE JKUIMILHOE CTPOUTENBCTBO, B TOM YHCIIE:

- JUI1 MOJIOABIX CEMEW, IOJyYaloIMX TIOCYIapCTBEHHYIO MOJIEPKKY B paMKax
peanu3zanuu noanporpammbsl «O0ecredeHne KUJIbeM MOJOIBIX ceMei» (elepanbHoll 1eneBoi
nporpammsl «XKumumie» Ha 2011-2015 ronuer;

- JUI ceMei, MMEIOIINX MPaBO BOCIOJIB30BAThHCS CPEJICTBAMH MAaTEPHUHCKOIO (CeMEHOro0)
KaluTajia B LEIsIX YAydlIeHUs KUITUIIHBIX YCIOBUI;

- JUTS TPaXK/1aH, CO3/IAI0IINX KUJIHIHbIE HEKOMMEpUYeCcKre 00beAMHEHUS TPaKIaH, B TOM
YUCIIE JKUIUITHO-CTPOUTENIbHBIE KOOIIEPATHUBHI,

- JUIl MHBIX KaTerOpHi IpakJaH MO PELIeHHI0 OpPraHoB BiacTu cyOwbekTa Poccuiickoii
denepanuu.

Peanusanus poOEKTOB KOMIUIEKCHOTO OCBOCHHMS TEPPUTOPUN B LEIAX MaJIOITAKHOTO
KWIMIIHOTO CTPOUTENIBCTBA, B TOM YHCIIE:

- obecrie4eHre 3eMeNIbHBIX YYaCTKOB JJISi MAJIOATAXKHOTO CTPOUTEIHCTBA HEOOXOIUMO
COLIMAJILHOM, TPAHCIIOPTHOM U MHKEHEPHOU NH(PACTPYKTYpPOIi;

- CTPOUTEIILCTBO KUIIbS HKOHOM-KJIacca, OTBEYaroLIEro TpeGOBaHUSAM
9HEeprodHPEeKTUBHOCTU U IKOJIOTUYHOCTH, a TAKXKE IIEHOBOM JIOCTYITHOCTH;

- peanu3anus MEPONPHUIATHA 10 COJIEHCTBUIO KPEIUTOBAHMSI  3aCTPOMILUKOB,
OCYHIECTBISIIOIINAX PEATU3ALNAI0 MPOEKTOB MAJO3TAKHOIO CTPOUTENBCTBA KUJIbS SKOHOM-
KJjacca, U (pU3MUeCKuX JIML, TpUOOPETAIONIMX KHUJIbIe IOMEIICHHUS B paMKaX JaHHBIX IPOEKTOB,
C UCIIOJIB30BAHUEM MEXAHU3MOB MIIOTEYHOTO KWJIMIHOTO KPEUTOBAHUS;
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- TIPeOCTaBICHNE BO3MOKHOCTH MPUOOPETEHHS MAJIOATAKHOTO KHIIbS SKOHOM-KJIacca,
MIOCTPOEHHOT'O B paMKax JaHHBIX IMPOEKTOB, BCEM I'PAKJaHaM, IMOJTY4YarOIIUM IOCYAapCTBEHHYIO
NOJJICP)KKY B paMKax peanu3auuu noxmporpamm «ObecneueHue >KUIbeM MOJIOABIX CeMeil,
«BplnonHeHNEe roCyJapCTBEHHBIX 003aTENBCTB MO 00ECIEUEHUIO )KUIIbEM KaTeropuil rpaxk/iaH,
YCTAHOBJICHHBIX (heZiepalibHbIM 3aKOHOJATEIbCTBOM, IO II€HAM, HE MPEBBIIIAIOIIUM pa3Mep,
yTBepkaaeMbiii Munpernonom Poccuu;

- (opMupoBaHHe TroOCyJapCTBEHHOTO M MYHHIMIIAIBHOTO CIpoca Ha mnpuolOpereHue
MaJO3TaXHOTO KWJIbsl JUIS Pa3jJMYHBIX KaTErOpHil IpaJaH B paMKaxX peaju3aluu JdaHHBIX
IIPOEKTOB;

- pa3paboTKa TUIIOBBIX PEIICHUI 110 0OECIEUECHUIO 3eMEIbHBIX YYACTKOB IKOHOMUYHON U
9HEProdPPeKTUBHON NEIEHTPATHN30BAHHON HHKEHEPHOU HHPPACTPYKTYPOI

[IpoeKThl KOMIUIEKCHOTO OCBOECHHSI TEPPUTOPUM B LIEISIX MAJO3TAKHOIO KUJIMIIHOIO
CTPOMTENBCTBA, PECTaBIsIeMble Ha KOHKYPCHBII 0T00p B MuHnpernon Poccun i nmomydeHus
roCyJapCTBEHHON MOAJIEPKKU B paMKax moJnporpammsl «KoMIIEKCHOE OCBOCHHUE U pa3BUTHE
TEPPUTOPUN B IEJIAX KWIHIIHOTO CTPOUTEILCTBA» (PEelepalbHOM LEIEBOW NPOrpaMMbI
«Kumume» wa 2011-2015 roxapl, AOKHBI OBITH 00s3aTENBHO BKJIIOYEHBI B PernoHanbHyO
Iporpammy.

B pamkax ykazaHHOW moOaOporpaMmbl OyAyT pealii30BaHbl MEPOIPHUSATHS IO
IIPEJIOCTABIICHUIO:

- cyOcuauii 6romxeram cyObekToB PO Ha pa3BuTHE COLMAIbHON MH(PACTPYKTYpHI IS
CTPOUTEINIBCTBA XKUJIb SKOHOMUYECKOTO Ki1acca;

- cyOcuamii Oromkeram cyObekToB PD Ha obecriedyeHre aBTOMOOMIIBHBIMH JOpPOTaMU
HOBBIX MMKPOpPAalOHOB MAacCOBOM MAaJIOITaXXHOM M MHOTOKBAapTHUPHOM 3aCTPOMKH JKUJIBEM
SKOHOMMYECKOT'0 KJIacca;

- cybcuamii Oromkeram cyObekToB PO Ha mepeceneHne rpakaaH U3 KUIbS C BHICOKUM
YPOBHEM M3HOCA B paMKax IPOEKTOB 10 Pa3BUTHIO 3aCTPOCHHBIX TEPPUTOPUIL;

- cyOcuauii 6romkeraM cyObekToB PO Ha Bo3MellleHue 3aTpaT Ha YIUIATy MPOLIEHTOB 110
KpEAWTaM, IOJIYYEHHBIM B POCCHUMCKMX KPEIWUTHBIX OpraHU3alUsAX Ha LENIH CTPOMTEILCTBA
KWJIbsI SKOHOMHYECKOr0 Kiacca, BKIIOYas 0OecleyeHHe 3eMENbHBIX YYacTKOB HH)KEHEpPHOMU
UHPPACTPYKTYPOIl.

[IpunsTHe U peanu3alys BbIlIEyKa3aHHBIX IPOTrPaMM MPUBEAET K 0OLIEMY OXKHBIIEHUIO
DKOHOMUKHM peruoHoB. Ilo onenkam MuHskoHOMpaszButusg P® 1 MiIH KB. METpOB BHOBb
MIOCTPOSHHOTO XKUJIbsl (POPMHPYET AOXOIBI OFOKETHOH cdepsl BceX ypoBHei B oOveme 15-20
MIIpA pyOJeil.

[Tocne mpunHsTHS napTuiiHON mporpamMmbl «CBoil aomM» mepBblii B Poccun mpoext
KOMIUIEKCHOTO OCBOEHMSI TEPPUTOPHUM IMOJ MaJOATaXKHOE KWJINIIHOE CTPOUTENIBCTBO B paMKax
rocynapctBeHHO — yactHoro naptHepctBa (I'UIl) craproBan B OpenOypckoit obmactu. I[Ipoekt
"Okollonbe" OoTKpbIT B OkTsA0pe 2007 r. mMHBecTHUIMOHHBIM (oHaoM Baring Vostok Capital
Partners. ®onp crnienmanusupyercs Ha uHBecTHULMSIX B Poccum u apyrux crpanax CHI'. C 1994
roga ¢ouasl Baring Vostok maBecTupoBanm 6onee $1,2 mapa. B 54 mpoekTa, cpean KOTOPBIX
psA  yCIEUIHBIX KOMIIAHUM B cdepe (QUHAHCOBBIX YyCIyr W HedTera3oBoil orpaciu,
TEJIEKOMMYHHUKAIMSIX U CPEACTBAX MaccoBOW HMH(OpMaLUH, B MOTPEOUTENHCKOM cekTope. B
HACTOsSIIEeE BPEMsI WHBECTHUIIMOHHBIC aKTHBBI (DOHIOB cocTaBisttor $2 mupa. s co3maHust
yenosuid ['HII nmocne npoBeaeHns: 3¢MeTbHOI0 ayKIIMOHA OBIJIO 3aKII0UEHO COTJIallleHHue MEXTY
aIMUHUCTpanmend obnactTu U moOeauTeneM ayKIMoHa ydpexaeHHou donaom Baring Vostok
Capital Partners ympasnstomeil komnanueit «9ko/lonbe». B pamkax AaHHOTO cCOTNIalICHHS
pervoHalibHas aJMHUHUCTpalMs B3sula Ha ceOs (YHKIUU 0 OKa3aHWUIO aJAMHHHCTPATHUBHON
NOJIEP’)KKM B COIVIACOBAHMM MPOEKTa U TMOJYYCHHUU TeXyClIOBUHM, (PUHAHCUPOBAHUIO H
CTPOUTENIbCTBY BHEIIHUX WH)XXEHEPHBIX CEeTed K TpaHulle TMocenka, (QUHAHCUPOBAHUIO
COLMAJIBHBIX U OBITOBBIX OOBEKTOB (ILIKOJIBI, AETCKUE CaJIbl, MEIUIIUHCKUE YUPEKACHUS U T.1.) U
MoJiajio 3asBKy Ha ydacThe B KOHKYypCe Ha IMoiydeHue cpeiacTB u3 MuectunnonHoro ®onna
P®. Kommnanus «9kolonbe» obecrieunsa TOMOIHUTENbHOE (PUHAHCHPOBAHUE 32 CUET y4acTus B
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KOHKypcax 1o mnporpamme <«OKwmmume», @onga XKX, COOCTBEHHBIX CpEICTB CPEICTB U
NPUBJICYCHHBIX  KPEIUTOB  KOMMEPUYECKHX OaHKOB, OCYIIECTBHJIA  CTPOUTEIHCTBO
BHYTPUIIOCETIKOBBIX CETe M JOpOr, a TakXKe CTPOUTEIbCTBO  BBE3JAHOM TPYINIBl U
WHAUBUAYaAIbHBIX MaJT03TaKHbBIX TOMOB.

Jnst pa®oTbl Haja MPOEKTOM NPUBJICUEHBI JYYIIUX POCCHUCKUX U 3apyOEKHBIX
CHEIHMAIIUCTOB  IPaJOCTPOUTEIBHOIO,  APXUTEKTYPHOTO, HMHXKEHEPHOrOo U  pabouero
MPOSKTUPOBAHUS, C MHPOBBIM HMEHEM W MHOTOJETHHM OIBITOM PAa3BUTHS TEPPUTOPUIN
KOMIUIEKCHOM  MayodTaxkHoW 3actpoiiku: Perkins Eastman (CIIIA), Korda (CIIA),
ApxcTpoiinu3zaitn, OpeHOyprrpakIaHIpPOeKT.

B pesynbrare ux TBOPUECKOW MBICIU POIMIICA KUJIOH KOMIUIEKC HOBOTO MOKOJICHHS -
«Ixo/lobe» , TIe BOIIOTWINCH B XKH3Hb CaMble MEPEOBbIE apXUTEKTYPHBIE M TEXHUYECKUE
pelieHus. DTa rapMOHUYHAs Cpela MPOKMBAHUA ISl COOOIECTBA JIOACH, CTPEMSIIMXCA K
HOBOMY 00pa3zy ku3HH. «IK0l01be» OTINYAETCS YHUKAIBHBIM I'PaZOCTPOUTEIBHBIM IUIAHOM,
MOJIHOM HHXXEHEPHOM U COLMaNbHOM HWHOPACTPYKTYpOi, WHHOBAIIMOHHBIMU PELICHUSMU,
MO3BOJISIOIIMMHE  00€CTIeYnTh KOM(OPTHOCTh MPOKUBAHUS M JIOCTYITHOCTH JKHJIbSL  JIJIS
HACEJIeHUsI, MOBBICUTH 3HEProd((HEKTUBHOCTh JTOMOCTPOEHUS, CHU3UTH MOTPEOJICHHE BOJbBI U
o0beM 0Tx070B. Kaxapiit xutenb «IkoloJibs» YyBCTBYET ceOs MOTHOMPABHBIM XO3SWHOM
CBOEr0 JI0Ma, MPOCTPAHCTBA U Jlaxe BpeMeHu. Jlyuriast sKonorus, eauHas colaibHas cpefa u
0€30MacHOCTh - HEOTheMJIEMble aTpPUOYThI KU3HU B «IkKo/loabe». 3HAUMTENBHYIO YacTh
CBOOOJHOTO BPEMEHHM KUTENU TIOCeIKa CMOTYT MPOBOJUTH 3a MpeleinamMu COOCTBEHHOTO
y4acTKa, MOCKOJIbKY 00Jiee TPEeTH TEPPUTOPHHU BBIJICICHO 0T OOMIMPHBIE TAPKOBBIE TEPPUTOPHU
U pa3BIEKAaTEeIbHYI0 HH(pacTpyKTypy. TeHUCTBIE aled, NPUPOAHBIE M HCKYCCTBEHHBIC
BOJIOEMbI, MHOTOYHMCIICHHBIE 30HBI OT/IbIXa M YIOTHBIE JIOPOKKH YTPOM PACIIONIAraloT K 3aHATUSIM
CIIOPTOM, JTHEM - K JETCKHM 3a0aBaM , a BEUEPOM - K HECIICUTHBIM MPOTyJIKaM. Y J0OHBIN MTpoe3]t
K TIOCeNKYy TIO3BOJSIET TapMOHMYHO COBMENIATh TIOJHOICHHYIO TOPOJACKYIO JKH3Hb H
YMHUPOTBOPEHHE 3aropoAHOro noma. PasHooOpasue apXUTEKTypbl, HMIMPOKUN BBIOOpP OMOB,
BEJIMKOJICITHOE MECTOIOJIOKEHUE, Ooraras MHPPACTPYKTypa u 3a00Ta 0 OC30MacHOCTH JApsT
xuTensaM «Ikoloabs» olIylieHrne HEMOBTOPUMOCTH OSTOro Mecta. Peanm3anusi mpoekTa
«DKOJ0Tbe» SIBISIETCS PEeabHBIM BKJIAJOM B BBIOJHEHHE MPHOPUTETHOTO HanmonaabHOTO
npoekTa «/loctynmHoe u KoMpOpTHOE KUIIbE - Tpakaanam Poccumy.

Pemenusi, xoropble ObUTM HaiineHbl crneunuanucramMu kommnanuii Perkins Eastman
(CIA), Korda (CILIA) mpu mpoekTupoBaHuu Tocenka «Iko/loibe» M HampaBlIeHHBbIE Ha
MOBBIIIICHHE KOM(POPTHOCTH MPOKUBAHUS HACEIICHUS MOKHO Ha3BaTh MHHOBAIIMOHHBIMHU, K HUM
OTHOCSITCA:

- IPUOPUTET JaHAmapTa U NPUPOJHOMN Cpebl

- KpUBOJIMHEWHAs TPACCUPOBKA YJIUIl U OYJIbBapOB

- BKJIIOUEHHE JIaHa(Ta B TKaHb YIIUIL

- 00BbeIMHEHHE BCEX XKUIIBIX 00pa30BaHUM eTMHOM MapKOBOM 30HOM

- OpraHu3alys MenexoHON JOCTYITHOCTH 00BEKTOB COLUAIbHOW HHPPACTPYKTYPHI.

Ha ygactke 3emnu B 382 ['a, 0OTBEAEHHOM IO MMOCENOK «IKOJ0JIBEY, 3ANPOEKTUPOBAHO
cTpoutenbetBO  okosto 4000 pa3HOOOpasHBIX BAapHAHTOB MAIOATAXKHOTO IKHIIbS, OOIIEH
wionanpio Oonee 488 000 kB M. bonbmioe 3HaueHHWE B IUIAHUPOBKE IIOCENIKA HWIPaeT
oOecrieyeHne IIAroBOM JIOCTYITHOCTU JUIS JKUTENIeH OOBEKTOB COLHUAIBHO KYJIBTYPHOTO U
JIOCYTOBOT'O Ha3Ha4eHUs. Y Ka)JOro U3 OCHOBHBIX BBE3[I0B B IOCEJIOK IUIAHUPYETCS CO3JaHHE
HEOOJIBIIIMX ~KOMMEPYECKUX CTPYKTYp, TNPEAOCTaBISAIONIMX ToBapbl M ycayru. Cetb
OOILIECTBEHHBIX 3/IaHUI BKJIIOYAaeT B ceOsl Cpelu MpPOYero MNpPOAYKTOBBIA MarasuH, amTeky,
MarasuH TPOMBIIUIEHHBIX W OBITOBBIX TOBAapOB, Kae U pecTopaHbl, OQHUCH, MOUTY,
MUJIMIENCKUI W TOXapHBIA Y4acTKH. TakKe B IOCENKE IMPEANosaraercs CTPOUTENbCTBO 2-X
IIKOJ U 4-X JIETCKUX CaJ0B B MpeAenax IO0CSATaeMOCTH M3 JIo0oro KpapTaia. Ha IIKONBbHBIX
TeppUTOpUSAX OyIyT pacnojararbCs CTaAuOHbl, TCHHUCHbBIE KOPTHI U UTPOBbIE TIOIIAIKH.
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[Inanupyercs CTPOUTENBCTBO PA3TUYHBIX THUIOB MAJO3TAXHOTO XKUJIbS, KOTOpbIE
OyIyT COCTOSITh U3 CIEAYIOIINX BAPUAHTOB:

* 84,5% mocénka, OymyT COCTaBISATh WHAMBUAYAIbHBIC OTICIBHO CTOSIIUE J0Ma
momaabso ot 55 1o 212 KBaapaTHBIX METPOB Ha 3eMelbHOM ydacTke 6-10 cotok. B memsix
o0ecrieyeHns JOCTYHMHOCTH KHJIbS 0CO0O€ BHHMAaHHE YJENseTcss JOMaM 53KOHOM Kiacca ¢
Ha4YaJIbHOM CTOMMOCTBIO BMECTE ¢ 3eMJIeii U KOMMYHHUKaIusMu He O0ojee 1600 Tricsa pyOsei.
Oco0eHHOCTBIO 3TUX JIOMOB SIBJISIETCSI BO3MOKHOCTb HAJICTPOMKH MaHCApAHBIX 3TaXeEH, B ClIyyae
BO3HHUKHOBEHHUS TaKOW MOTPEOHOCTU U TOSIBICHUSI CO BPEMEHEM Yy KHUTEJNEH JOMOIHUTENbHBIX
JIEHE)KHBIX CPEJICTB.

* 13,2% mnocénka, 3T0 OIOKMpOBaHHBIE J0Ma (TayHxaychl) miomaasio oT 40 mo 90
KBaJIpaTHbIX METPOB HA 3€MEJIbHOM yYacTKe 2-3 COTKH.

* 2,3% mnocénka, 370 (kBapTUpsbI miomaasio ot 40 1o 80 KBaApaTHBIX METPOB B HKHIIBIX
3-X 3TaXKHBIX JIOMAax C 3eMeJIbHBIM yuacTkoM 0,5-1 coTka s xutenen 1-ro staxa

[IpyuHIMNUATBEHBIM 3HAYEHUEM JUISl PErMOHATBHONM 3KOHOMHUKH SIBIISIOTCSA MOKA3aTelH
¢uHAHCOBOH, OIOKETHONH W SKOHOMHUYECKOH H(P(GEKTUBHOCTH MpoekTa «IKomoibey. Kak
MOKa3aJl pacueThl MOCTYIJICHUE HAJIOTOBBIX CPEICTB B OIOMKETHI BCEX YpPOBHEH TOJIBKO OT
peanu3alnuy TEepBOM OYepeu CTPOUTENbCTBA MpPEBBICAT 635 MIH pyOsieit, 4To B JBa pasa
OoJbIIe CpPEACTB, KOTOpbIE OIOKET BIOXKWI B CTPOUTENBCTBO BHEIIHUX ceTeil. [lpu
CTPOMTENBCTBE BCEX 7 Oouepeneil Oro/KETHBIE MOCTYIJICHUS COCTAaBIT OKOJO 4,5 MWILIHAPA0B
pyOuieii, YTO MHOTOKpPAaTHO OKYITUT BCE BIIOKEHHUS HA OOBEKTHI COIUAIBHON MHGPACTPYKTYPHIL.
[Tocne BBenenus ¢ 2013 rona equHOro Hajora Ha HEABMXKMMOCTbH IPOEKT «IKOAOJbE) CTAHET
3HaYUMBIM (DAKTOPOM MOMOJTHEHHUS MECTHOTO OIOKETa, 4TO 00yCIaBIMBAET MHTEPEC U MECTHOM
aJMHHMCTPAIMK K PAa3BUTHIO ITPOEKTA.

BaxxupiM cTUMyIOM oOecrieueHust JOCTYIMTHOCTH KUJIbsl SIBUJIOCH 3aKITIOYCHHE TTEPBOTO B
Poccun cornmamenuss mexay kommanueil «IOxollombe», OAO «ATreHTCTBO O HIIOTEYHOMY
KuuiHoMy kpenutoBanuio» U «HMKOOGankom» o peanusanuu THIOTHOTO mpoekta «JloM ¢
y4acTKOM», Ha OCHOBAaHUM KOTOPOI'O B IOCJIEAYIOLIEM YTBEpXkAE€H HOBBIA mNpoaykt AVKK
«ManostaxkHoe xuibe». B pamkax npoekra «/lom ¢ yuactkom» Bnepsbie B Poccun Ha nocenke
«9kolonnbe OpenOypr» ObuIM OTpabOTaHBI MPUHIUIIBI KPEIUTOBAHUS TOKYIaTeleld TOMOB U
3€MEJIBHBIX YYaCTKOB Ha JTalle CTPOUTENHCTBA NPU KOMIUIEKCHOM M OCBOCHHMM TEPPUTOPHUH C
nocyienyomuM QGopMupoBaHueM 3akianHod u peduHancupoBanueM ee B AMKK. bazomas
CTaBKa MO HIOTEYHOMY Kpeauty coctaBiseT 10,5%. Ha srame ctpoutensctBa U odopmieHUs
HEJBI)KUMOCTH, 3aHMMAIOIINX OKOJIO 6 MecsieB, - 13%. CornameHueM mpeaycMOTPEHO, YTO
KHUJIBIE JIOMa, KOTOpble OYyayT HpuoOpeTaThCsl TpakAaHaMH C MCIIOJIB30BAaHHEM HIIOTEYHBIX
KPEAUTOB, [JOJKHBI BO3BOJUTHCSA 110 THUIIOBBIM THPOEKTAM HHIYCTPUAIBHBIM CIOCOOOM.
[TpoekTom mpeaycMOTpEeHO CTPOUTENbCTBO 3093 sKUITBIX JOMOB, O0IIei Mmuomaabo 489 Thic. M,
U3 KOTOphIX 419 OMHOKBAPTHUPHBIX OMOB OOIIeH MIIomanbio 44 ThIC. M° JIOIKHO OBITH
noctpoeHo 1o koHua 2011 roga, BKiIroYask BCIO MH)KEHEPHYIO M JOPOXKHYIO MHPPACTPYKTYPY.
Kommanus «9xo/lompe» BBICTYNUIA B POJIM UIIOTEYHOTO OpOKEpa, pa3BEpHYBIIETO aKTHBHYIO
pEeKIaMHYI0 KOMIAHMIO, OCYIIECTBHUBINAS MEPBUYHBIA OTOOpP MIIOTEYHBIX 3aE€MIIHMKOB,
MPOBEIIINX T[EPBUYHBIN aHAEPPAMTUHI KIMEHTOB, OCYLIECTBUBIIAs CcOOpP HEOOXOIUMBIX
JIOKYMEHTOB TIOKyIaTess, MoAoOpaBIas 3eMeNbHBIH Y4acTOK U CTPOSLIMHACA OOBEKT
HEJABM)KMMOCTH M COIPOBOXKJIAIOIIAs OPOPMIIEHHE U PETUCTPALMI0 HEOOXOAUMBIX TOKYMEHTOB
10 BCEH UIIOTEYHOM CHECIIKE.

[IpoexTsl «/Iom ¢ ydqacTkoM» n «ManosTaxHoe KUIbE» UMEIOT JOCTYITHbIE KPEIUTHBIE
CTaBKHU, y/I0OHbIE MpaBuia KPEIUTOBAHUS U COIMAILHYIO HAMPaBICHHOCTh. ba3oBas cTaBka Mo
UIMIOTEYHOMY KpeauTy cocraBisier Bcero 10,5%, cpok kpeautoBanuss npo 30 Jer,
NEepBOHAYAJIbHBIA B3HOC MpU HalIWuyuu cTpaxoBaHus 10% OT cToMMOCTH [0Ma, BEIUYMHA
KpeAuTa JUIsl perHOHANbHBIX MPOEKTOB 4 MIH. pyoOsel. [Tokymarensm Kuiibs SKOHOM-KJacca U
ydacTHUKaM (eIepabHBIX KIITUITHBIX TPOrpaMM MPEAOCTABIISIIOTCS JOMOTHUTENbHbBIC BHIUETHI
U3 MPOLIEHTHOW CTaBKM MO KpenuTy. Hambonbimmii pasmep BblueTa M3 MPOLEHTHOW CTaBKU —
0,5% — mpenocraBisieTcss TpakAaHaM MPH MPHOOPETEHHH MAaJOITaKHOTO JKMUJIOrO JoMa ¢
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Y4acCTKOM IO IieHe, He mpeBbimaromei 30 Teic. pyOiei 3a OAMH KBaJpaTHBIA MeTp oOrien
momaau. IlponentHas craBka ymensinaerca Ha 0,25%, ecnm OOHMM W3 3aEMINUMKOB MO
UIIOTEYHOMY KPEIUTY SIBJISIETCS PACIIOPSIAUTEND CPEJICTB MATEPUHCKOrO (CEMEMHOI0) KanuTana,
u Ha 0,25% — B cily4ae NOJIy4E€HHs UIIOTEYHOIO KPEIUTa MOJOIBIMHA CEMbIMH — y4aCTHUKAMU
noanporpamMmMel «ObecrieueHue XUIbeM MOJIOABIX ceMeily (enepanbHOM 1eneBol MporpaMmbl
«Kumume» Ha 2002-2010 ronbl. [ns 3aeMIIMKOB-BIIAJICTbIEB TOCYIAPCTBEHHBIX KUJIUIIHBIX
CepTU(HUKATOB yYaCTHHUKA MOINPOTrpaMMbl «BBIOTHEHHE TOCYAAPCTBEHHBIX O00S3aTENBCTB I10
o0ecreyeHno KHUJIbEM KaTeropui rpaxiaH, YCTaHOBJIEHHBIX benepanbHbIM
3aKOHO/IATENIbCTBOMY, BBIUET W3 MPOLEHTHOM cTaBku Takxke cocTtaBUT 0,25%. Ecnu 3aemuiuk
YJIOBJIETBOPSIET Ccpa3y HECKOJbKUM TPEeOOBAaHUSAM, IOJIO)KEHHBIE €My BBIUETHI M3 IPOLIEHTHOU
CTaBKH CyMMHUpPYIOTCS. B couetanuu ¢ HeOOIBIION CTAPTOBOM CTOMMOCTBIO JOMOB C y4acTKaMHU
ot 1 600 Thicay pyOneii, MunuManbHble cTaBku (0T 10,5%) U MUHUMAaNBHBIN MTepBOHAYAIBHBIN
B3HOC (0T 10%).

TopkecTBeHHOE BpyY€HHUE IEPBBIX HMIIOTEYHBIX CEPTH(PHUKATOB YYAaCTHMKAM IPOEKTa
BriepBele B Poccun 6pu10 nposeneHo 10 urons 2010 r. B HeM npuHsuIM yyacTue reHepaibHbIN
mupexktop PoHaa comecTBUS pePOPMUPOBAHUIO KUIMIIHO-KOMMYHAIBHOTO XO03sicTBa PO
Koncrantnan UHumun, ['yoepnarop OpenOyprckoit obmactu IOpuii bepr, unen Cosera
Oenepaunn PO Huxomnaii Iloxutkos, penyrat ['ocymapcrBennoit ymbr P®, xoopaumnaTop
npoekta «CBoil nom» Aunekcannp Koran, #.0. MHHHCTpa CTPOUTENbCTBA, KUJIMIIHO-
KOMMYHAJILHOTO U JIOpOKHOTO X03sicTBa o0xactu FOpuit Kapnos, npesnnent HaunonansHoro
areHTCTBa MAaJIO3TAXHOIO0 M KOTTEKHOro crpoutenbcTBa Enena HukonaeBa, mnpe3uieHT
MOCKOBCKOT'0 IPeACTaBUTENbCTBA MHBECTULIMOHHON KoMnanuu «Baring Vostok Capital Partners
Ltd», nBaxasl I'epoii CoBerckoro Coroza Anekceil JIeoHOB, TeHepalbHBIM IUPEKTOP
Vopasisomei komnanun «OQkonosbe» Koncrantnn ®ummnnumud. Hecmorps Ha TO, 4TO
npoekT crtaproBail B koHue ampens 2010 roma, B Hacrosimee Bpemst yxe Oonee 100 cemeit
IIPUHSUIM y4acTHE B MIIOTEYHOH mporpamme. B pesynbrare peann3alnuu COBMECTHOIO IPOEKTa
KonmmuecTBO caenok no umnoreke B «HMKOGanke» Breipocio mo 32%. 'om Hazan wurmoteka
cocTaBisiia MeHee 5% OT o0Iiero yucia KpeIuTHBIX clenoK. ITo uucily y4acTHUKOB 3Ty
IIporpamMMmy He C 4eM CpaBHMBATh, IIOCKOJIBKY paHee B Poccny, Tako HIIOTEYHON MPOrpaMMBbl HE
6bu10. B 11eoM TonbKO MO npoekTy «Qxoaoiabe OpeHOypr» NOTEHIMAIbHOE YUCIO 3aeMIIUKOB
cocraBisieT 4000 cemeii. Ecnu Oparh npyrue nepcreKTUBHBIE MPOEKTHl KOMIAHUU «OKOA0IbE
OO6HuHCKY, «Jkon0abe Yday, «Ikomonbe Camapa» u enie okojo 10 pernoHaIbHBIX MPOEKTOB,
TO YHCJIO 3a€MIIUKOB MOXXET COCTABUTH JIECATKU Thicsiu ceMei. IloTeHuuman nias 3Toro ects,
IIOCKOJIBKY Ha OCHOBE OIIbITa IOJyYEHHOI'0 IIPY peanu3aluy Npoaykra «Jlom ¢ Ydyactkom» npu
yuactun Kommanus «3ko/lonbe» Ha denepanbaom ypoBHe AMKK Obur pazpabotan u
BHEAPSAETCS B IIHPOKYIO IPAKTUKY €LIE€ OJUH HOBBIM MNPONYKT «MaJlodTa)KHOE KUIIbE).
HeobOxonnMo OTMETHUTH, YTO NEpBbIE JBa NPOEKTa AKKPEAUTOBAaHHBIE IO ITOW Mporpamme B
ANXK sBastorest «9kollonbe OpenOypr» ¢ 6ankom «Popmranat» u «Ikollonbe OOHUHCK» C
6ankoM «EBpoTpacTy.

Kpome mnporpammbel ¢ AWXK kommanusi «3OKom0ibe» aKTUBHO pPabOTaeT Io
MIPUBJICYEHUIO APYTUX OAHKOB M UIOTEYHBIX CXEM I KPEIUTOBAHHUS IMOKYyMaTenaeil Ha cTaguu
CTPOUTENIBCTBA HMHAMBHUIYAJIBHBIX JOMOB M KBAapTUP B MAJIOITAXKHBIX AoMax. Jlig atoro
3aKroueHo corjamenne co «Coepdbankom PDy» mo mporpamme «Mmoreka +» DTOT TMPOIYKT
Takke MMeeT JOCTymHble KpeauTHble craBku (or 10 mo 13,5%), MuHMMAaTbHBIN
nepBoHavyanbHbI B3HOC (0T 10%) M ynoOHble mpaBuiia KpenutoBaHus. MmoTreka BO3MOXKHA
TOJIBKO Ha HEIBHKMMOCTb, IIOCTPOCHHYIO C Y4YaCTHEM KpeIUTHBIX cpencTB banka. Kpenut
BblaeTcss 0e3 komuccuil. B cragum moanucaHus HaXoAATCS CcoOTrjalieHuss ¢ OaHKOM
«la3npombank  unoreka», ¢ «baHKOM >KWIMIIHOTO (UHAHCUPOBAHMUSL», C OAHKOM
«["a3sHeproOaHK», BEAYTCS MEPErOoBOPHI C OAHKOM «DIUTa.

JlesTenpHOCTh  KOMIIAHUU  «IJK0Jl0be» MO Pa3BUTHIO HIIOTEYHOTO KPEIUTOBAHMSI
oTMeueHa «HammoHanmbHONW mpeMuer B 00JIACTH JOCTHIKEHWW B JKUJIMIIHOM CTPOUTEIHCTBE
RREF AWARDS)» B HomuHanuu «Mmoreka rogay
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Kunsie noma B mpoekre «Oxo/lonse OpeHOypr» HUCHONB3YIOT pPEUICHHUs IO
SHEepProd(PEKTUBHOCTH M TIOJHOCTBIO COOTBETCTBYIOT TpeOoBaHusM [lpukaza MwuHHCTpa
Pernonansnoro passutusi PO ot 27 ¢espans 2010 r. Ne 79, yreepxkaaromero «Meroaudyeckue
PEKOMEHJAlMA [0 YCTAHOBJICHUIO XAPAaKTEPUCTHUK JKWIbS 3KOHOMHMYECKOrO Kjacca B
OTHOLIEHUH JKUJIBIX JOMOB, CTPOUTENICTBO KOTOPBIX OCYLIECTBIISIETCS C HCIOJIb30BAHUEM
cpeacTB ¢enepanbHOro Owomkeray. B coorBercTBUM ¢ TpeOOBaHUSMU JTOrO IpUKasza
peKoOMeHIyeMasi 0o0Inas IJIOMAAb MAalOdTaXHBIX HHIWBUIYATBHBIX S>KHIBIX JOMOB JOJDKHA
cocTaBATh He Oonee 150 kB. M. mpu ypoBHe meHOBOW aoctynmHocTH 30 ThIC. pyOneit 3a 1
KBaJpaTHBIA MeTp oOmed miomanu o kwibd.  JloM  JOmKeH OBITh  MOCTPOEH M3
9HEProd(PPEeKTUBHBIX FKOJOTHYECKH YHCTHIX CTPOUTEIBHBIX MAaTE€pPHAIOB, UMETh BHYTPEHHIOIO
OTJENIKY, YCTaHOBJIEHHOE WHXECHEPHOE OOOpYAOBaHHE C HHIUBUIAYAIbHBIM HCTOYHHUKOM
OTOIUICHUSI, MPUOOpPAMH PEryJIUpOBaHUS U YydeTa MOTPeO]IeHUS KOMMYHAJIBHBIX pPECypCOB.
TumnoBble  UHAMBUIYaJbHbIE  MaJO3TAXKHBIE W MaJO3TAXKHBIE  MHOTOKBAapPTHPHBIC
sHeproddpexTuBHBIC JOMa TUIoOmaAblo or 54 mo 250 kB M, OyayT HMMEThb MHHUMAIbHOE
sHepromnoTpednenue. [Ipu crpouTenbCTBe MIIAHUPYETCS UCIIONIB30BaTh HOBBIM MHHOBALMOHHBII
matepuan HEOIIOP ¢ nanompucankamu rpadura (mpousBoactBa KoHiiepHa BASF), temioBbie
HAcOChl U OTOIIUTEJIbHBIE CUCTEMBI, COJTHEUHbIE OaTaper U CBETOIMO/IHbIE JIaMITbl TPOU3BOJICTBA
KOMIAHUN MOMy4YuBIIMX (UHAHCUpOBaHUE OT «POCCHHCKON KOpPIOpaluyd HAHOTEXHOJIOTHII».
KoHuenuuss u apXUTEKTYypHBII TPOEKT JoMa pa3paldaThIBAIOTCSI COBMECTHO C HEMELKUM
uHctutytoMm Passive Houses. Ilmanupyercs mpoBeneHHE TMOCTOSIHHOTO MOHHTOPHHIA
TEIUIONOTEPh C IPUBJICUEHUEM CHEUaIUCTOB W wieHoB «HamuonaneHoro arenrctsa AO
SHEprocOepeKeHUI0 U BO30OHOBIsIEMbIM UCTOUHUKAM >Heprun (HADBU).

Ha ocHoBe u3yueHust sHeprocOeperaromero o0OpyIoBaHHS M CIPOCa CO CTOPOHBI
KIIMEHTOB, pa3padOTaHbI U MPEACTABICHBI TPU BapHAHTa OCHAILIEHUS JJ0Ma THIIOBOTO:

- CranpaptHast mojnenb noma «CraHgapt» 0€3 NpUMEHEHUsS JOIMOJIHUTENIbHBIX CHUCTEM
SHEeprocoepeKeHus;

- Monenb «9KOHOM» C HPUMEHEHUEM CHUCTEM 3HEprocOepe’keHus: JOMOJHUTEIBHOIO
yTEIUIEHUSI U MCNOoNb30BaHMeM HMHHOBauuoHHoro yremmrens HEOIIOP ¢ nanompucagkamu
rpadura, yay4ieHus JByXKOHTYPHOTO ra30BOT0 KOTJIa, JHEProcOeperarouMy JaMInamy;

- Mopnens «buzHec» ¢ NPUMEHEHHEM CHCTEM 3HEprocOepexeHus: JAONOJIHUTEIbHOTO
yTeIJIEeHUs] U HCNoib3oBaHueM HHHoBanmoHHoro yremmrens HEOIIOP ¢ nanompucagkamu
rpaduTa, yIydlleHHs JIBYXKOHTYPHOI'O Tra30BOr0 KOTJIA, SHEProcOEperaroimumMu JaMIamMu |
BO300HOBJISIEMBIX HCTOYHMKOB DJHEpPrMM: TEIUIOBOIO HAcoca, COJIHEYHOM Oartapen U
BETpOreHepaTopa.

[lokynmarento Oyner mpeasiokeHa ONuMsl MNpUoOpeTaTh MpPOCTOM oM WM
HeprodPpPekTuBHbI ¢ 00OpyAOBaHMEM B JIM3MHI. J[1g  BBINOJHEHUS  pacyeToB
9HEepProdPpPEeKTUBHOCTH HA BCE TPU MOJEIH, 32 OCHOBY B3sATHI TpeboBanmss CHull 23-02-2003
[Tpeanonaraercsi, uro u3 4000 KOMOB TpeTbs 4yacTh OYAYyT C THIIOBBIMU XapaKTEpUCTHKAMHU,
TpeTh C  DJHEprodPGeKTHUBHBIMU  TOKa3aTeIsIMU  MOJAEIH  «IDKOHOM» U TpeThb ¢
9HEProdPPeKTUBHBIMH XapaKTEPUCTUKAMU MoAenn «bu3Hecy. D3HepreTuueckue nacropra Ha
TPU MOJEJIM JOMOB BBINIOJIHEHBI B TOJHOM COOTBETCTBUHU TpeboBaHusM [ocynapcTBeHHOU
kopropaiu «Poup copericTBus pepopmuponannio KKX».

Kak cnexgyer M3 paccuMTaHHBIX B HEPreTUYECKMX MAcHoOpTax JAHHBIX MPOBEACHHE
KOMILJIEKCA MEPONPUATHI MO MOBBIMIEHUS SHEProdPGEeKTUBHOCTH B goMe Mojenu «IKOHOMY
yTeM JOMOJIHUTEIbHOIO YTEIUIGHHS U KCIOJb30BAaHHEM HWHHOBAIIMOHHOTO MaTrepuaia
HEOIIOP c¢ Hanompucagkamu rpadura, NpUMEHEHHE JABYXKOHTYPHOTO Ta30BOr0 KOTJIa M
sHeprocOeperaroux Jami MPUBEIO K COKPALIEHUIO TOJ0BOT0 MOTPEOIeHNs IPUPOIHOTO ra3a u
cienoBatensHO BeIOpocy CO 2 B atmocdepy Ha 45%, rogoBoro norpedienus Torwmaa Ha 61%,
yaenpHOro mnotpednenus Temna Ha 34%, mpu 3TOM TrojoBas CTOMMOCTb KOMMYHAJIbHBIX
1aTexeil ymeHpmmiacey Ha 42%.

[Ipumenenune B 1ome Mogenu «busHec» JOMONMHUTENBHO K IPUBEACHHBIM
MEpONPHUATHSIM [0 TMOBBILIEHUIO HHEProd(P(PEeKTUBHOCTH BO30OHOBIIIEMBIX HCTOYHUKOB
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SHEPIUU: TEIJIOBOTO HACOCa, COJIHEYHOM OaTapen W BETpOreHepaTopa MO3BOJHIO BOOOIIE
OTKa3aTbCsl OT MOTPEOJICHNsI Ta3a U CHU3UTh NPAKTUYECKU 10 HyJIeBOro 3HadeHus Beiopoc CO 2
B arMoc(epy, IPHU 3TOM T0I0Basi CTOMMOCTh KOMMYHAJIBHBIX IUIATEXKEH yMEHBIINIACH B AECATh
pa3s - 10 9% ot 6a30BOI CTOUMOCTH.

Pacuer sxonorunueckoit 3(p(eKTUBHOCTH HCIIOIB30BAHUS MEPOIPUATHIA 1O MOBBILICHUIO
9HEprod(pGEeKTUBHOCTH KHJIBIX JOMOB IPUMEHHUTEIBHO KO BceMy mnocenky «3Jkollosnbe». Kak
MBI YK€ OTMEYalld paHee, €CIH MPHUHATh, YTO B MOCETKE OyIeT MOCTPOSHO TPETh CTaHIAPTHBIX
JIOMOB, KOTOpbIE TaKKe€ SBISAIOTCS HHEProd(PPEeKTUBHBIMU IO CPABHEHUIO C TpPeOOBaHUAMU
CHulla, Tperp noMoB Monenu «IKOHOM» U TpeTb JOMOB Mojaenu «buszHec», TO MOXKHO
KOJIMYECTBEHHO OIIPEJEINUTH FOIOBBIE TOKA3aTEeN! IPOBENECHHBIX MHpopusaThid. Kak cienyer u3
NPUBEJCHHBIX B TaOJMIe MaHHBIX BHEAPEHHE HSHEProdP(EKTUBHBIX TEXHOJOTUH MOXKET
IIPUBECTH K CYMMAapHOMY CHHKEHHMIO BCEMU JKUTEIISIMU Mocenka «ko/lombe»

0TpeGIICHHS IIPUPOIHOrO ra3a Ha 58 158 Thic M° /rox;

- BbIOpocoB CO; Ha 110 500 T/rom 3a cyeT 3KOHOMHMHM TOTPEOJICHHS TPHPOIHOTO Tasza
(1 xyOuueckuii meTp npupoaHoro rasza reaepupyet 1,9 kr CO»)

- motpebnenus y.1. Ha 13 000 T/rox;

- yaenbHOro norpebienus teria Ha 132 172 Br/M?/rox;

- JIOMOJIHUTEJbHOH BBIPA0OTKE DJJICKTPUUYECKON PHEPTUM ajlbTepHAT UCTOUYHHKAMH 5694
MBrT-u/rox

- IKOHOMHHU KOMMYHaIbHBIX maTexxei Ha 135 952 730 pyb/ron

[loBpimienne  3HEProd(pPEeKTHBHOCTH  JKWIIBIX  3JaHUH  JOCTHTAeTCs  IyTeM
WCIOJIb30BaHNsI HHHOBAIIMOHHBIX PellleHUil B CJIeYIOIMX CHCTeMAX:

Cucremax TeIJIOM3OJSIMM OIPasKAeHHl 3JaHMIl - HCIOJIB3YeTCS  HOBBII
MHHOBALIMOHHBII MaTepuan He0n0p® (mpouzBoactBa 3A0 «Mocctpoit 31»). Ceippe s
npomsozcrea Heomopa® nenaBHo paspaGorano konuepHoM BASF. Ono mpencraBiser u3 cebs
uMmerone (GopMy SKEeMUYYXKHMH YEpHbIE YacTHIBl C HaHONpHUcagkaMu TpaduTa, KOTOpHIC
nepepadaThIBAlOTCSI B CepeOpsSHO-CEPhId  TEHOIIACT. Heonop® umeer Ha 20% myumue
TETIOU30JISILIMOHHBIE BOBMOKHOCTH, YeM OOBIUHBIA MaTepHuaj U3 BCIIEHEHHOTO MOJIMCTHPOJIA.

Cucremax noporpesa Boabl Ha Hyxabl I'BC - crnenumanucramu xomnanuii Perkins
Eastman (CIHA), Korda (CIIA) 6b110 mpesioxkKeHO HCIONIb30BaTh COBPEMEHHOE MHKEHEPHOE
00opyI0BaHuUE:

- HaCOCHO - CMECHUTENbHbIE Y376l U TPyOONPOBOABI CHCTEMBl OTOIUICHHUS U3
METaJJIOIIACTUKOBBIX TPYO hupmbr «Valtecy (Uranus);

- ajmioMHHMEBble  cekuuMoHHble  pamumatopsl  GLOBAL ISEO  (Mramus) ¢
TEPMOCTATUUYECKUMHU KJIallaHAMU PETyIUPYIOLIMMH TETJIO0TAAYy, YCTAHOBJICHHBIMU Ha TpyOax K
panuaropam;

- Ta3oBble ABYXKOHTypHBIE KOTIBI (pupmbl «IMMERGASy» (Mramms) ¢ KIIA 99%.
ITpon3BOACTBO 3THUX YHHMKAJIBHBIX KOTJIOB IPOU3BOAUTCS HA OCHOBE CHUCTEMBI YIPABICHUS
KauecTBOM B cooTBeTcTBUHM co cTanaapToMm ISO 9001, exxeronno nposepsiemont hupmoit «Bureau
Veritas Quality Internationaly». /[ MHAMBUAYaATbHBIX JOMOB Hanbosee MOIXOISIINM SBIISETCS
YCTaHOBKA JBYXKOHTYPHOTO KOTJIa 00€CIEeUMBAaIOIIEro KaK OTOIUIEHHE, TaK M HYXJbI TOpSYero
BOJIOCHA0KEHUSI.

Cucremax ocBellleHMsI, KOTOpasl 10 CTaTUCTUKE cocTaBisieT okoio 30% oT olmiero
HHEPromnoTpedsieHus B JOME, TIO3BOJMT CYIIECTBEHHO OJKOHOMMTh Ha IUIaTeXax 3a
AIIEKTPOIHEPIHi0. JIOCTUTHYTh 3TOTO MOKHO C HCIOJIb30BAaHHUEM SHEProcOeperaroniyx Jamil.
Haubosnpuryto 5KoHOMHIO ¥ 6€30MaCHOCTh 00€CIIeUrBaOT CBETOAMOABI. B 1oMax ncnob3yrores
Heprocoeperaomue JjJamnbl. CBETOANOIb UMEIOT OOJIBLION CPOK CIIY:KObI U MOTPEOISIOT
MEHBIIIEE KOJIMYECTBO JIEKTPOIHEPTUH, UEM JIPYTHE TUIIBI JIAMII.

Cucremax reHepauuy 3JeKTPOIHEPIrHH C IOMOIIBIO COJHEUHBbIX Oatapel. B sicHyro
noroay Ha Im? 3emMHOM noBepxHOCTH B cpeaHeM nagaer 1000 Barr cBeToBON PHEPrUM CONHLIA.
B kauecTBe 0a30BOl  MCHOJB3yeTCS TEXHOJOTHS MPEeoOpa3OBaHUS COJHEYHON SHEpPruu B
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IEKTPUYECKYIO c IIOMOLIBIO TOHKOIJIEHOYHBIX (hOTO2TIEMEHTOB Ha OCHOBE
MoOHOKpucTaiumueckoro kpeMuus. KIIJ takux poxomut g0 24%. Cpok sKcIuTyaTalluu
IIPAKTUYECKH HEOTrPaHMYEH, IIOMHUMO HE3HAYUTEJIBHOIO IOTEMHEHHUS TEXHOJIOIMUECKOTO
MoJIMMepa, SABJSIOLIETOCS TePMETUKOM JUIs IIacTUH. McXoast U3 3TOro cpok 3Kcrutyaraiuu 6e3
BUAMMBIX yxyameHui (1o 20%), paccyuTaHHBIA NMPAKTUYECKUM MeTonoMm Ooiee 25 ner. B
npoekte «Ixo/lonbe» wucnonb3yorcs CojaHeuHas 3JIEKTPOCTAHUUU s HEOOJBLIOro JOMa.
[Ipennasnauena anst paboThl TOMAITHUX OBITOBBIX AJIEKTPONPUOOPOB M XOJIOAUIbHUKA. B 1ome
KAMA ycranaBiauBaetcst 10 manesnei Takoro Tura.

B macMypHyI0 W BeTpeHHYI0 NMOroAy Kak ajlbTepHATHUBA COJIHEYHOW Oarapee Oyner
HCIIOJIb30BaH BETPOrE€HEPATOpP MOIIHOCTBIO 110 2,5 kKBT. BerporenepaTtop umeer cieayrouiui
OpUHIUN  JeiicTBusi .Berpokoneco mpeoOpazyeT KHHETHUYECKYIO JHEPIUI0 ECTECTBEHHOTO
BETPOBOTO IMOTOKAa B MEXaHMYECKYIO SHEPrvI0 BpallleHUs TJIaBHOTO Bajla BETpOreHeparopa,
KOTOpas 3aTEM MPeoOpa3yeTcs B 3JEKTPUIECKYIO SHEPTHIO IIEPEMEHHOTO TOKA.

B pamkax MexayHapoTHOro HHBECTUIIMOHHOTO dopyMa 1o HeasmwkuMmoctd PROEstate
B Cankr-IlerepOypre PROEstate 2010 wieHaMu MeXIyHApOJHOTO JKIOPU IOJBEAECHBI UTOTU
[leporo  Bcepoccuiickoro  KOHKypca O  9KOJOTHYECKOMY  JIEBEJIOTIMEHTY |
sHeprodddextuBHocT  Green Awards. OpraHu3aropoM KOHKypca sIBJsUIach [ wutbaust
VIOPaBISIOMUX W JIEBEIONEPOB MPHU MOAJAEPKKE MHUHHUCTEPCTBA PETHOHAIBHOTO PAa3BUTHUAL.
Konkypc mpoBoamncs B pamkax peanuszauuu  @PexpepanbHoro 3akoHa Ne 261
«O0 »HeprocOepeKeHHUH U TOBBIIICHUH SHEPreTHYECKON 3PQPEeKTUBHOCTH», 00O3HAUMBIIETO
BBICOKYIO TOCYJIApCTBEHHYIO 3HAYMMOCTh BHEAPEHHSA HHEProd(P(PEKTHBHBIX M HSKOJIOTUUYHBIX
MPOEKTOB B CTPOUTEIHCTBE. Mepompusitue OBJIO aKTHBHO TMOAJAEPKAHO POCCUICKUMHU U
MEKyHAPOJIHBIMHA KOMITAHUSIMHU B OOIIECTBEHHBIMH OPTaHU3ALUSIMH, OCYIIECTBISIOIUME CBOIO
JESTENIbHOCTh B 00JAcTH SKOJOTHYHOTO M 3HEprodddHeKkTHuBHOrO crpouTenbeTBa. Cucrema
KOHKYPCHOH OIIGHKH OBLIO CHEIHAIbHO pa3paboraHa s OOBEKTOB HEIBMIKUMOCTH,
HAXOJSIIUXCS B CTAJUU AKCIUTyaTalllH, a TaKXke AJS MPOEKTOB B CTA/IUU peallu3alu, JTu00 B
CTaJiUd TOTOBOM MPOEKTHOW JOKYMEHTAllMH, CIIPOEKTUPOBAHHBIX C YYETOM KOMILJIEKCHOTO
MPUMEHEHUS PEKOMEHAAlUN BEAyIIUX MEXKIYHAPOIHBIX CTaHAAPTOB 3HEProdpGEeKTUBHON U
skonorndeckoit onenkn HeasmwkuMoctd BREEAM, LEED, DGNB.

C TnpuUBETCTBEHHBIM CJIOBOM K rocTsM M ydacTHuKaM Konkypca BwicTynun Pobept
VYotcon, ocHoBarens LEED (The Leadership in Energy and Environmental Design), onnoro u3
BEIYIIUX MHUPOBBIX CTaHAAPTOB HKOJOTMYECKOM OLIEHKM HeABWKuUMocTH. Ilo cinoBam
HavyaJIbHUKA OTJIe]a dKOoJorndeckou skcrepTusbl u ceprudukanuu ['K «Omumrcrpoit» JIbBa
ABepOyxa, yUaCTHUKU TIPEMUU TPOJAEMOHCTPUPOBAIN BBICOKHE MHHOBAIIMOHHBIE TEXHOJIIOTUU B
CTPOUTENICTBE HOMUHHUPOBAHHBIX OOBEKTOB.

[Tobemurenamu koukypca Green Awards 2010 cramu: B HoMHHammu «Mano3TaxHoe
KWINIHOE CTPOUTENBCTBO» - Mocenok «JkoJlonbe» B OpeHOyprckoil 00sacTé KOMITAHUU
«Qxo/loasey. [Ipemuro Bpydan ocHoBarens ctangapra LEED Pobept Yorcon .

B HomuHamuu «MHOro3TaXXHOE >KWIMIIHOE CTPOUTEILCTBO» - IMOOEAUTENEM CTajl
xwinon komiuiekc «llIBenckass kpoHa» kxommanuu NCC, BTOpoe MECTO 3aHsula KOMIIaHUs
«PenoBa Crpoil Tpymnm» ¢ KBapTaioM «AKageMudeckuity, B HomuHauu «OducHas
HEJBIKUMOCTb» 31aHue Bcemupnoro ®onpa Ilpupoast xommanum IIpoma MHcreir, B
HoMHHaIMU  «OO0BeKkThl conuanbHOM  cheprl» bamus  3enenoit BomHbl  koMmaHuu
ApxurektypHas Mactepckas LpiuHa.

[ToGenuTenn KOHKypca MOJYYMIH 30JI0ThIE CePTHU(UKATHI COOTBETCTBHUS CIEIYIOIIUM
MEXYHApOJHBIM CTaHIapPTaAM:

Cranpaptr LEED - «PykoBoacTBO B 3Heproddp¢GeKTUBHOM U HSKOJIOTMYHOM
IIPOEKTUPOBAHUM» - SBISETCS CHUCTEMOM OLIEHKM MEPONPUATUN TNpU NPOEKTUPOBAHUH,
CTpOUTENHCTBE W dKcIuTyaTanuu 3nanuid. Cucrema LEED paspaborana B koHie 90-x rogoB B
CIIA u npegycmaTrpuBaeT cepTH(PUKAINIO 00BEKTOB CTPOUTENHCTBA MO CIESAYIOIIUM YPOBHSM:
«CeptudpunmpoBannbiiny - 40..49, «Cepebpsanbiity - 50..59, «3om0TO0M» 60..79,
Hanuune ceprudukara 1eMOHCTPUPYET yJaCTHUKAM PhIHKA HEJABMKUMOCTH MPO(HECCHOHAIN3M
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pa3pabOTUYMKOB, MOATBEPKIAET HMX PEMyTAllMI0 B WHHOBAIIMOHHOM HANpaBJICHUU 3€JIEHOTO
CTpouTeNnbcTBa. PekoMeHJanuu cUCTeMbl pa30MThl Ha IIECTh paszenoB: Teppuropus moJI
3acTpoiiky, Jueprus 1 Armocdepa, Bogosddexrunocts, Marepuans u Pecypcsl, Buyrpennee
kauecTBO Bo3ayxa, MnHOBanuu.

Crangapr BREEAM - sBiisiercss yHUBEpPCAIbHBIM METOJOM OLIEHKH 3KOJIOIMYHOCTH
HenBrKUMocTH B EBpomne. J[aHHBIA CTaHAApPT IMO3BOJISIET AEBEJIONEpaM MCIOJIb30BaTh CBOU
cepTudUKaThl B Pa3IMUHBIX €BPOIMEHCKUX CTpaHaX. 3a JecsTh JieT mo merony BREEAM 0wl
3apeructpupoBanbl 6osee 700 000 3xanwmii.

Cranpaptr GSBC - pazpaboran B cepeaune 2000-X HEMEIKHM COBETOM IIO
skojiornueckoMy crpoutenbetBy (DGNB), OH nmpemaraet mpoBOAUTh B CTPOUTEIBLHON cdepe
KYJIbTYPHBIE U TYMaHUTapHbIE MEPOIPUSATHUS.

3aKkaH4YMBasl CTAThIO XOYETCS OTMETUTh, UYTO IOCYAAPCTBEHHO — YAaCTHOE MAapTHEPCTBO
JUIsL KOMIUIEKCHOTO OCBOEHHUSI TEPPUTOPUHU B LEISIX CTPOUTEIBCTBA MAJIO3TAKHOIO IIOCENKA
sKoHOM-KJlacca B OpeHOyprckoil o0nacTd MO3BOJMJIO Ha MPAKTHKE CHENaTh KUIbE
KOM(OPTHBIM JUIsl MPOXKUBAHUS M JOCTYNHBIM IO II€HE - HE IpeBbIIIAOLIEH TpeOoBaHUs
MuHucTepcTBa pErHOHAIBHOTO Pa3BUTUSL PD K KUIIbIO S5KOHOM KJlacca, a TaKXKe CO3JaTh HOBBIE
paboune Mecta U 00eCeYUTh JIOMOIHUTEbHbBIE HAJIOTOBbIE OCTYIUIEHUS B Ot keT. BHUMaHMe
CO CTOPOHBI PYKOBOAMTEIEH OpPraHOB BJIAacTH, IOCELIEHHWE IUIOMAAKN «OKolombe»
[TornomounsiM npencrasureneM [Ipesunenta PO B [1PO ['puropuem Anexceeuuem Panotoid,
['enepanbubiM  nupekTopoM DoHga pedopMHUpPOBAHMS KUIUIIHO-KOMMYHAJIBHOTO XO0341CTBa
Koncrantunom [I'eoprueBnuem LIpIIUHBIM, PYKOBOJUTENSMU CTPOMUTEIBHBIX KOMILJIEKCOB
pernoHos IIPO mno3Bonmuio KOMIAHUM «IKOLOJIBE» ONPENEIUTh IIYTH IOCIEAYIOLIErO
pactpoctpanenus mogenu I'UII B npyrux pernonax Poccuu.

OneHKa repMETHYHOCTH OIPaKAAI0IIHX
KOHCTPYKIMIi 3aIIIMTHBIX COOPY KEHM i

Bbouapuukos A.C.
JIunenkuit rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, PO

AHHOTAHSA

B pabotre oreHeHa TEePMETUYHOCTH  OTPAXKIAIONIUX  KOHCTPYKIMI 3allUTHBIX
COOPYKEHHU.

KuioueBblie c10Ba: OlEHKA, T€PMETUYHOCTD, OTPAKAAIONINE KOHCTPYKIIMH,3aITUTHBIC
COOPYKEHHS

Jlist 3amuThel paboTaroriero nepconana B yciaoBusx UC oT BO3ACHCTBUSA XUMHUECKUX U
PaMOAaKTUBHBIX BEILECTB, a TAKXKE W3IYyYeHUH Pa3HOTro poja Ha KPYMHBIX MPOMBILIUIEHHBIX U
HHEPreTUUECKUX OOBEKTaX HMCHOJBb3YIOTCS CIelualbHble COOpY:KeHUs ['paxkIaHCKONl 0OOpPOHBI
(3amuTHBIE coopykeHHs). OCHOBHBIMH TpPEOOBAaHUAMHM, MPEIBIBIIEMBIMH K  3allUTHBIM
COOPYXKEHHSIM, SBISIOTCS: OO€cledyeHHe TepPMETHMYHOCTH M TMPOYHOCTH CTPOUTEIHHBIX
OrpakJalOLINX KOHCTPYKLUI B IIPOLECCE BO3IEHCTBUS PACUETHBIX HATPY30K.

'epMeTHYHOCTH ~ DJIEMEHTOB  KENE300€TOHHBIX  OTPaXKJAIOLIUX  CTPOUTEIHHBIX
KOHCTPYKLUH 3alllUTHBIX COOPYXEHUI OLIEHMBAETCSA IO BO3JYyXONPOHHUIIAEMOCTH MaTEpHUajIOB
[1]. IIpu >TOM 32 mapaMeTp OLEHKH NPUHAT KOI()PUIMEHT BO3IYyXOMPOHUIIAEMOCTH, KOTOPBIN
ompezensercs no Gopmyne [2]:
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unsTpyeMoro uepes maTepuan BO3AyXa, | °; & — TONIIMHA KOHCTPYKIMH, M, A — ILUIOIIA/b

rae K — xoadduumeHT BO3AYXOMPOHHIIAEMOCTH, ); V — o0bem

KOHCTPYKIIMM, 4€pe3 KOTOPYK IPOXOAUT MOTOK (DMILTPYeMOro Bo3myxa, i°; t - Bpems
¢unpTpanuy, ¥; Ap — nepenan qaBjieHus 10 00€ CTOPOHBI BaKyyM-Kamepbl, dalla (MM BOJ. CT.
Kec
W — ).
M

YucneHHble 3HaYeHU KOXPPHUIMEHTA BO3IyXOMPOHUIIAEMOCTH MaTEPHAJIOB 3JIEMEHTOB
OTPXIAIONINX CTPOUTEIBHBIX KOHCTPYKIMH OIPEAEISIOTCS SKCHEPHUMEHTATBHO C MOMOIIBIO
CHEeUMATBHOTO OOOpYJOBAaHUS M  CPEACTB HM3MEPEHHs: MHKPOMAHOMETpa, TIa30CueTuuKa,
YCTpOMCTBa ISl CO3/IaHUs IOJAIOPA WM PA3psDKCHHS BO3AyXa (BEHTHIISITOpA) M BaKyyM-
kamepsl (puc.l).

—
2
N N /
L~
1 4
5
| N1
- L L]
Puc.1. Cxema ycTaHOBKH IIPHOOPOB U CPEICTB U3MEPEHHS KO HUIIMEHTa
BO3IIyx0Hp0HI/IIIaeMOCTI/I:

1 — Bentmwmatop, 2 — raszocuerunk (['CB-400); 3 — orpaxmaromas CTpOUTEIbHAs
KOHCTpPYKIUS; 4 — BakyyM-Kamepa; 5 — mukpomanomerp (MMH-250)

BakyyM-kamepa IJIOTHO IPUKUMAETCSI K MECTY YCTAaHOBKHM CIIEIIMAIbHBIMU IITAaHTAMHU.
Jlo Hauwama mporecca HCCIENOBAaHHUS BO3AYXONPOHHIIAEMOCTH TIPOM3BOJHUTCS  OIIEHKA
TepMETUYHOCTH YCTAaHOBKM  BaKyyM-KaMmepbl. s 3TOro mo mnepuMmerpy ee KOHTakTa C
KOHCTPYKIIMEH OHa CMa3bIBaeTCs MBUIBHBIM pacTBOPOM M B HEH co3maeTcss W30BITOYHOE
nasienne 15-20 malla (150-200 MM Boa. cr.). Ecnu OTCYTCTBYIOT MBUIBHBIE MY3BIPH, TO
TepMETHYHOCTh YCTAHOBKH KaMephI JOCTATOYHASI.

Heo6xoauMo OTMETHUTh, YTO BaKyyM-Kamepa CO3/1aeT B MacCUBe OETOHA CIIOXKHBIH
NOTOK  (HIBTPYEMOTO BO37yXa, YacTh KOTOPOTO HE TMPOXOJUT dYepe3 BCIO TONIIHHY
KOHCTPYKLIMHU, & YXOAUT B MAacCUB OETOHA uepe3 OTKPBIThIE MOphl U TpeuuHbl. [lo ykazaHHOMN
NpUYMHE  HWCCIENOBATeNM  TONYYalOT  3aBBIIICHHBI  pacueTHBIN KO3 pHUIIEHT
BO3YXOMPOHULIAEMOCTH B TPEINOJOKEHUH CYIIECTBOBAHUS OJHOMEPHOIO IMOTOKAa BO3JayXa
yepe3 BCIO TOJIIMHY KOHCTPYKIWH. [IpudueM MOTpemrHOCTh PacyeTHOTO  3HAYCHUS
KO3 QUIIMEHTa yBENTUYMBACTCS C YMEHBIICHHWEM pa3MEpOB BaKyyM-KamMephbl U YBEIMYCHHEM
TOJIIIMHBI OTPAXKIAIOIIECH KOHCTPYKIINH.

MoOXHO  NpemIoXHUTh  YTOUHEHHBIH  crocod  ompenesneHus — KodpduuueHTta
BO3YXONPOHHUIIAEMOCTH C TIOMOIIBI0 BaKyyM-KamMepbl TPOCTOTO OYEPTaHUS C YYETOM

MOMPaBOYHOTO KO3 dunreHTa 7/ s gopmynel  (1). Ilpu sTtomM y BakyyM-Kamepsl

IpsIMOYTOJIbHOM (OpMBI JUIMHA JOJDKHA NPEBHINIATh MIMPUHY B JABa paza u Oosee, MpH
OTHOLIEHUH €€ LIUPHUHBI K TOJIIUHE KOHCTPYKUMH B mpenenax 1o 0,5. UucneHHble 3HaueHUS

HOIMPAaBOYHOTO KO3 (uIeHTa Y , IIOJIy4YEHHBIE B IPOLECCE HKCIIEPUMEHTAIBHBIX
WCCJIEOBAHMM IS BAKYyM-KaMep MPSAMOYTOJIbHOTO OYEPTAHMS IIPUBEACHBI HA PUCYHKE 2.
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Puc.2. 3aBucumocTs nompaBoyHoro ko3 duimenta 7/ oT
BEJIMYHUHBI COOTHOIICHUS JUTUHBI ¥ TOJIIIUHBI KOHCTPYKIIUU

B Takom cnyuae pacuetHas ¢dopmyina Ko3ppHUIHEHTa BO3TyXOINPOHUIIAEMOCTH OyneT
HUMETh CIEAYIOINMI BU:

k=Y @)
AtAp
I[Ipy »>TOM fAnIMHA KOHCTPYKLUMHU JIOJDKHA ONPEAENATbCS 10  HANpaBJIEHMIO,
napanjielbHOMy HauMEHbIIEMY pa3Mepy (LIMpPUHE) BaKyyM-KaMephl.
B Tabnuue MPUBEACHb  YCpEeOHEHHble  3HadeHus  Kod(duuueHra
BO3YXOMPOHULIAEMOCTH  JKEJe300€TOHHBIX  OTPAXJAIOUIMX  KOHCTPYKIMH  3alIUTHBIX
COOPYKEHHM, YMCIIEHHbIE 3HAYEHUS] KOTOPBIX OBLIN OIpeesIeHbI IO MpeaIaraéMoil MeTOAUKeE.

Tabmmia
KoaddurmenTs! BO31yX0nMpOHUIIAEMOCTH KeJIe300€TOHHBIX OTPaXIAr0INX
KOHCTPYKIUH 3alTUTHBIX COOPYKEHUMN
XKene3o0eToHHbBIE OrpaxaaoIIne KoaddunreHnTt Bo3ayxonpoHULIaeMOCTH,
KOHCTPYKIIUU TIPU UX TOJNIINHE, M RTAREY
y-m? - oalla
0,1 n menee 3,0 107
0,11...0,20 2,5-10°
0,21 ... 0,40 2,0-10°
0,41 ... 0,60 1,5-10°
Bonee 0,60 1,0 - 10°

Bbub6anorpaguyeckuii cCnucok.

1. BCH 166-91/MO CCCP. HHCTpyKIHS TO TEXHOJOTHH TE€PMETHU3AINH OTrPaKIAIOIINX
KOHCTPYKLHUH CHENHUAIBHBIX coopykeHui. - M.: MO , 1992. - 69 c.

2. OO0wenkoB B.A. JlabopaTopHblii TpakTUKyM MO cTpouTenbHOH (usuke/ B.A OO0benkos,
A .K.Conosnes, A.JI. Koruaparenkos. - M.: Beicmr. mik.,1979.- C.64 - 69.
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CranedpudépodeTOHHbIE TOHKOCTEHHbIe KOHCTPYKIIUM 1151
MAaJI0O3TAXKHOT'0 JKUJIMIIHOTO CTPOUTEIbCTBA

Bbouapnukos A.C.
Jlunenkuii rocygapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

AHHOTaNuA

B crarbe mnoxazano,uto craneduOpoOETOHHBIE TOHKOCTEHHBIE KOHCTPYKIIMH JIJIst
MQJIOATAKHOTO  KWIMIIHOTO  CTPOUTENhCTBA, A Kak Hauboliee  MEPCIeKTHBHBIMU
paccMaTpUBaIOTCs Pa3pabOTKU HECHEMHOM ONalyOKH U3 3TUX KOHCTPYKLUN

KiroueBble ciioBa: Crane@uOpoOETOHBI ,TOHKOCTEHHBIE KOHCTPYKIIUH, MAJIO3TAXKHOE
CTPOUTENBCTBO.

B cBs3u ¢ ocnalneHneM KpU3HUCHBIX SIBICHUH M yBEIMYCHHEM 00beMa MOHOJIHTHOTO
KHUJIMITHOTO CTPOUTENBCTBA, BEAYIINE HAYYHbIC U CTPOUTEIbHBIC OPTaHU3ALUH BEAYT aKTUBHBIH
MIOWCK TPOTPECCUBHBIX KOHCTPYKTOPCKO-TEXHOJIOTMUECKUX PEIICHI HECheMHBIX onaimyOok. Ha
Halll B3I/ IEPCIEKTUBHBIME JJISI MAJIOSTaKHOTO JKMJIUIIIHOTO CTPOUTENILCTBA MOKHO CUMTATh
pa3paboTKu HEChEMHOMN ONAIYOKH U3 TOHKOCTEHHBIX CTane(uOpoOeTOHHBIX KOHCTPYKIIHA.

B ob6nactu 0TE4eCTBEHHOrO NPOW3BOJCTBA CTPOMTENBHBIX HW3AEIHH W3BECTHBI JBa
croco0a M3rOTOBJICHHUSI TOHKOCTEHHBIX CTane(puOpoOETOHHBIX KOHCTPYKLIMH HECHEMHOM
omnanyOKH:

- IEpBBI c10c00 — peOpPUCTHIE AHEIN ONATYOKH U3rOTAaBIMBAIOT CIIOCOOOM COBMECTHOTO
HepeMeIuBaHisl KOMIIOHEHTOB W3 MEJKO3EpHUCTON OeTOHHOH (IecCKOOETOHHOM) cMecH u
OTPE3KOB CTaJIHHOM MPOBOJIOKH C MOCIEAYIOMUM BUOpodopmoBanuem [1];

- BTOpPOM C€HOCOO — KOHCTPYKLMM HEChEMHON OMNadyOKH H3rOTaBIMBAIOT CIIOCOOOM
pa3zenbHOM YKIIAIKU KOMIIOHEHTOB [2,3,4].

OCHOBHBIM HEIOCTATKOM IEPBOTrO CII0c00a ABISETCS NPUMEHEHUE KOPOTKOM (GUOpHI u3
CTaJIbHON IPOBOJIOKH, Y KOTOPOH JUIMHA HE JOJDKHA MpeBbImaTh auamerp 6onee B 100 pas.
OKCIIepUMEHTAbHBIMU ~ UCCIIEIOBAaHUAMU  OBUIO  YCTAQHOBJIEHO, YTO TMpPH  pa3pyLIeHUU
cTasieuOpOOETOHHBIX KOHCTPYKIMM Takas ¢uOpa HE pas3pbIBaeTCs, a BBIAEPTUBACTCS U3
NECKOOETOHHOM  MaTpHllbl, B pe3yJbTaTe 4Yero MpOYHOCTh MaTepuaja CTAHOBUTCS
HEJ0CTAaTOYHOW M TOJIIMHA IUIUT HEChEMHOM cTaneduOpoOeTOHHOM onamyOKu 1oJkHa ObITh HE
MeHee 23-25 MM.

B nayuno-uccienoBarenbckoMm nentpe 26 I[HUU MO P® (Cankr- IlerepOypr)
COBMECTHO ¢ JIMMeukuM TrocyJapCTBEHHBIM TEXHUYECKUM YHUBEPCUTETOM oOTpaboTaHa
TEXHOJIOTHSI U3TOTOBJIEHMUSI TOHKOCTEHHBIX cTanepuOpode-ToHHbIX KOHCTpykIuil (CPBK)
HEChEMHON OMaayOKH CIIOCOOOM pa3/ieNbHOM YKIaJKM KOMIOHEHTOB Mo mnateHTy Pd Ne
1728432 (aBTOpBI — 1-p TeXH. HayK, npodeccop bouapuukos A.C. , kaHJ. TexH. HayK JleHucos
AM., XnomotoB P.I'. u nmp.) [2,3,4]. CymHocte TexHonoruu wusrotopieHuss CDOBK mo
YKa3aHHOMY CIOCO0Y U TOHKOCTEHHbIE KOHCTPYKIIMM HeCheMHON (puOpoOeTOHHOI onanyOku (¢
TosuHON nosok 10 ...12 MM) noka3anel Ha puc. 1. XapakTepucTUKa UCXOAHBIX MAaTEpHAIOB
JUTSL KOHCTPYKIIMI HEChEeMHOMN onainyOKku MmpuBeieHa B Tao. 1.

TexHONOTMA W3rOTOBIEHHS TOHKOCTEHHBIX CTane(uOpOoOETOHHBIX KOHCTPYKIMH IO
BTOPOMY BapHaHTy (CIIOCOOOM pa3AeNbHON YKJIaJKH KOMIIOHEHTOB) IO3BOJSET MPUMEHSThH
Oonee muHHYIO uOpy ¢ reomerpuueckuM dakropom 120-180 u OGonee, 3HAUUTENbHAS YaCTh
KOTOpOM Mpu pa3pylleHHMH MarepHuaja YK€ He BblAepruBaercsi, a pserca. B pesynbrare,
IPOYHOCTh CTaNepuOpPOOETOHa B KOHCTPYKIIMU HA PACTsDKEHUE M M3THMO BO3pacTaeT MpUMEpPHO
BJIBO€, YIIYUIIAIOTCS APyrue ero ceoicrna (Tadm. 2).

JIOCTOMHCTBOM ~ MNpEJIaraéMoOro  KOHCTPYKTHUBHO-TEXHOJOTMYECKOIO  PELICHMS
HECHEMHOHN omanyOKku u3 craneduOpoOeToHa SBISIETCS TO, YTO CIMOCOO pa3ienbHON YKIaJKU
MIO3BOJISIET:
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- U3TOTABJIMBATh TOHKOCTEHHBIE KOHCTPYKIUHU C TOJIMMHOM mosiok 10-12 mm
(ToNIIMHA aHAJIOTMYHBIX KOHCTPYKLIMHA C TOW ’K€ NMPOYHOCTHbIO MaTepuala, MU3TOTOBJICHHBIX
CIoco0OM COBMECTHOTO NIEpeMeIInBaHusl KOMIIOHEHTOB 23-25 MM [1,2,3,4]);

- B IpOIECcCCe H3TOTOBJIEHUS IUIMT OMNATyOKH TMOSBISETCS BO3MOXKHOCTH BHU3YalbHO
KOHTPOJIMPOBaTh H O0OECIeYMBaTh PAaBHOMEPHOCTHh pacmpenencHus (Guopsl 1Mo o0bemy
KOHCTPYKLUU;

- TpU YyKa3aHHOM TEXHOJOTHMHM H3TOTOBJICHUS OOECHEeUMBACTCA BBICOKOE CLEIUICHUE
naHesed HEChEMHOW OnalyOKd ¢ MaTepuajoM 3aloJHEeHHs 3a CcyeT IIEeTUHB U3 (uopsl,
00pa30BaHHON HA UX BHYTPEHHUX IHOBEPXHOCTSX;

- B KauecTBe QUOpPHl MOXKET MPUMEHATHCS pYOJIEHHAs IMPOBOJIOKAa U3 OTPabOTaBIIUX
CBOMl pecypCc CTaJbHBIX TPOCOB M KaHAaTOB TIPY30IOJBEMHBIX MEXAHU3MOB, OTXOAbl OT
MIPOU3BOJICTB MO M3TOTOBJICHHUIO IIETOK CO CTAIbHBIMU BOJIOKHAMHU Ui JOPOKHO-YOOPOUHBIX

MallvH U JpYruc OTXOAbI IPOMBIIIJICHHOI'O IPOU3BOJACTBA.

Tabmuma 1

ITokazaremnu Mo TEXHOJIOTUSIM U3TOTOBJICHHUSI

XapakTepUCTUKH COBMECTHOTO pa3aenbHON YKIIaIKu
nepeMeIuBaHus KOMIIOHEHTOB
KOMITOHEHTOB (2 croco0 -
(1 crtoco0) IIpe1JIaracMbIii )

CocraB menko3zepuucToi 6eronHoi cmecu | 1:1,5:0,40:0,008

(IL:IT:B:mnactudukarop C-3)

Juametp ¢pubps1, MM 0,3...0,5

I'eomerpuueckuii pakTop 80 120 ... 200

(oTHOMIEHWE UTMHBI HUOPHI K THAMETPY)

Koaddunuent apmupoBanus mo o0bemy, 2.4

%

ITpusmenHas npoyHocTh Ha cxkarue, MIla | 50 65

[IpounocTs Ha pacTspkeHHe npu u3rude, | 11 24

MIlIa

TpeumHoCcTOMKOCTh (MO0  OTHOCUTENBHOH | 1 2

Harpy3ke Havajia TPeIMnHOOOpa30BaHusl)

OCHOBHBIMH 2JIEMEHTaMHU HECHEMHOM OMallyOKH CTEH U3 cTanedudpoOeToHa SBISIOTCS
peOpucThle TaHENIHM, yCTaHABIMBAaEeMble OJHA HAMPOTHB JPYroil Ha pacCTOSHUH, PaBHOM

TOJIIIUHE KOHCTPYKIIUHU (pHC. 2).

®uOpobeTOHHbIE MaHEeTd MOTYT OBITh COEJUHEHBI MEX]y co00il B HECheMHOW oma-
nyOke OONTOBBIMHM CBA3SIMH, C TIOMOINBIO TBO3JEH uYepe3 JEpeBSHHbIE MPOKIAIKU WIN
CIEMAJIbHBIMU aHKEPAaMU U3 JICHTOYHOM I10JI0COBOM CTaJIN.

Tabmuma 2

BapuanTel HecheMHOH onanyOKH,

[Toxazarenu W3rOTOBJIEHHBIE TIO TEXHOJIOTHSIM
COBMECTHOT'O pa3enbHON YKIaIKu
nepeMeInBaHms KOMIIOHEHTOB
KOMITOHCHTOB (2 croco0 -
(1 crtoco0) TIpeIaraeMablil)

Pasmepsr maneneit (mmuHa X mmpuHa X | 2400x1200x23 2400x1200x12

TOJILIMHA TOJIKH), MM

Pa3zmepsl ceueHus mpoaosIbHBIX pedep 60x30 10 x25

(mpHuHA X BBICOTA), MM

Macca, kr 137,5 72,5

Pacxox OetoHa, M 0,055 0,029
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1 2 3
Pacxon cranbHoM (pUOpHL, KT 21,59 11,38
Pacxox merainia Ha aHKEpHBIE METIH, KT 1,10 -
Tpyno3aTparsl Ha U3TOTOBJICHHE, YEI-U 1,52 1,07
OTHOcUTENbHAS cebecronmocts | 1,58 1,00
H3TOTOBIICHUS

Puc.1. Cxema WU3rOTOBICHHS  TOHKOCTCHHBIX KOHCTPYKLHMII HECHEMHOW OMaTyOKH W3
crasiepudpoOeToHa CrIOCOOOM pa3IeTBLHOM YKIAIKH KOMIIOHEHTOB Ha OIBITHOM IPOW3BOJICTBE:
a — Yykimaaka cranbHOM ¢uOpel B ¢opmy c obOpazoBanueM QubOpokapkaca; 6 — BBOJI
NECKOOETOHHOM cMecH B (uOpokapkac u (opMy BUOPOIUTHEM; B M T — HAHEIH HECHEMHOU
onajxyOKH cTeH B Buje 0sioka (B) U pebpuctas cranedhudpoOeToHHas miuTa nepekpoitus 4,5x1,5
M C YTEIUIUTENEM U3 KEPaM3UTOBOTO rpaBus (T).

TeXHUKO-IKOHOMUYECKYIO 3(Q(PEKTUBHOCTh M3TOTOBJIEHUS KOHCTPYKIMH HEChEMHOM
omanyOku w3  cramedubOpobeToHa  CrMOCOOOM  pa3ielnbHOW  YKIAAKOM  KOMIIOHEHTOB
MOJTBEPKJIAI0T NTOKA3aTeN!, IPUBEIEHHBIE B Ta0I. 2.

Kpome TOro, mojoxuTenbHble pe3yabTaThl JalM SKCIIEPUMEHTAIbHbIE UCCIEI0BaHUS
BO3MOXKHOCTEH NMpPUMEHEHUs HECheMHOH omanmyOku u3 craneduOpoOeToHa B MEXIYITa)KHBIX
HEPEKPBITUAX MHOTOATAXHBIX KUIIbIX 3/1aHui cepun 101. HopmaTuBHBIE Harpy3ku BblIEpKalu
pebpucteie  craneduOpoOETOHHBIE IUIUTHI  HECHEMHOM  OMamyOKH CO  CIEAYIOIUMH
reOMETPUYECKUMH pa3MepaMu: JUInHa - 4,5 M, mMpuHa — 1,5M, TOJIIMHA MOJIKH 25 MM, CEUeHHe
npoAoabHBIX pedep 140 x 50 mm.
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Puc.2. ®parmenT creH (a) u nt nepekpoituii 4,5 X 1,5 M (6) 1Sl )KUIUIHOTO CTPOUTENBCTBA
C KOHCTPYKIMSIMH HEChEMHOM onayOku u3 ctanedudpodeTona

Jnst  m3roTOBJICHUS CTanepuOpOOETOHHBIX KOHCTPYKIMH HECHEMHOW ONayOKH
TpeOyeTcsl HECIO0XKHOE TEXHOJIOrMyeckoe OOOpYyJOBaHME, BBIIYCKAEMOE OTEYECTBEHHOM
IIPOMBIIIIEHHOCTBIO:  PAacCTBOPOCMECUTENN MpUHYAUTENbHOro nedctBust tuna CO-46A u
BuOpormtomanaku CMXK — 539.

TexHONOTHS M3TOTOBJIEHUS PEOPUCTHIX TIAHENEW HEChEMHOW omnamyOKu Juis
MaJIO3TQKHOTO JKWJIMIIHOTO CTPOUTENbCTBA U3 cTayeuOpoOeToHa CrocoOoM pasliesbHOM
YKJIAJKA KOMIOHEHTOB 110 naTeHTy PD Nel728432 [4] 6b11a orpadorana 8 HUL 26 ITHWN MO
P® (Canxrt-lIletepOypr) mo THUIOBBIM IpOEKTaM, pa3pabOTaHHBIM OJHOW U3 IPOEKTHBIX
opranuzamuiit MO PO.

bubauorpaguyecknii CmcokK.

1. PykoBoacTBO MO KOHCTPYKIUSM ONalyOOK M NMPOMU3BOJACTBY OManyOOuHBIX pador /. - M:
Crpoiinsnar, 1983.

2. bouapaukoB A.C. JlucnepcHOapMHpOBaHHBIE KOMIIO3UIIMOHHBIE MaTepHallbl Ha OCHOBE
LEMEHTHBIX BSDKYIIUX JUI KOHCTPYKLUMH 3aIIUTHBIX coopyxkeHuil: Monorpadus. [Tekcr]/
A.C. bouapuukoB//PAACH, LlentpanbHoe otaenenue. - Jluneuk, nza. JIF'TY. 2004. - 261 c.

3. bouapaukoB A.C. TOHKOCTEHHBIE KOHCTPYKIMM HECheMHONH onajyOku Hu3 OeTOHOB C
aucrnepcHo  apmarypodt u3  cranbHbIX BOJIOKOH [Tekct]/A.C. bouapnukos, A.Jl.
Kopuees//CtpoutenbHble MaTepuaibl, 00opyaoBanue, TexHonoruun XXI Beka. - 2005. - Ne 5.
-C.22-23.

4. Tlatent Nel728432 (P®). Hecvemnas ¢gubOpoberonnas onanyoka/ A.C. bouapHukos, A.M.
HenncoB u nip.- BU, 1992. Nel5.
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YcaoBust o6ecnevyeHusi repMEeTHYHOCTH CThIKA
MeK1y COOPHBIMHM KOHCTPYKIMSIMHU COOPY KeHH i

Bbouapnukos A.C.
Jlunenkuii rocyaapCTBEHHBIN TEXHUYECKUN YHUBEpPCUTET, PD

AHHOTaNuA

['epMeTHUHOCT, COOPHBIX OTpPaKIAMOIMIMX KOHCTPYKIUH 3JaHUH M COOPYKCHHI
obOecrieunBaeTcsi B OCHOBHOM  3allOJHEHUEM BHYTPEHHUX IIOJIOCTEH YCTHEB CTBHIKOB
FEepPMETU3UPYIOIIMMU  MaTepuajaMu. OKCIIEpUMEHTANIbHbIE HCCIEAOBAaHUS IOKa3ald, 4YTO
CTCIICHb T'a30IIPOHHUIACMOCTU CTBIKOB 3aBUCUT OT BCJIMYHUHBI CMCUICHUS UX C60pHBIX JJICMCHTOB
U CBOMCTB repMETU3HUPYIOIINX MaTepHAIIOB.

KiioueBbie cioBa: TePMETUYHOCTM  CTHIKA,yCIIOBUSI  OOereueHus, COOpHBIC
KOHCTPYKIIUU COOPYKECHHI.

[Tox Bo3melCTBMEM TEMIIEPATYPBI OKPYXKAIOIIEH Cpelbl WM B PE3yJIbTaTe OCaIKH B
CTBIKE MOXKET MPOM30MTH CMelIeHHe COOPHBIX AIEMEHTOB Ha KaKyl-TO BENWYHHY A a (CM.
puc.la), koTopasi JOJKHA ONPENETATHCS C YYETOM HAYaJIbHOTO 3HAYEHUS BEIMUYMHBI PACKPBITUS
CTBIKA @ ¢ , IPEAEIbHO JOIMYCTUMON JAedopMaluy repMeTHKa &y, U HEKOTOPOIO COOTHOLICHUS

& , YUUTBHIBAIONIIYIO aATe3WI0 TePMETHKA C OETOHOM W TIPOYHOCTh TI'e€PMETHU3HPYIOMIETO
RP
MaTepuaia Ha pa3phblB.

VYKa3zaHHOE YCIIOBUE TIE€PMETHUYHOCTH [JI CTBhIKA, CXEMa KOTOPOro IPUBEICHA Ha

puc. la, MOXeT OBbITh 3alUCAHO B CIEAYIOIIEM BHJIE:

R.&
a
Aa=k a,—=*, 1)
R
P
rae Aa — OTHOCUTEIbHOE CMeleHUt COOPHBIX IIEMEHTOB B CTHIKE, M;

Ky — KOIpQUIMEHT HEIUHEHHOCTH JOMYCTUMbBIX JedopManuii repMeTH3UPYIOIIUX
matepuanos (0,80 - 0,85); Ra , R, — mpenenbHbIe 3HAUCHUS] MPOYHOCTH T'€PMETH3UPYIOIIETO
Marepualia, COOTBETCTBCHHO, Ha aJare3utoo W paspwiB, MIla; & - oTHocHTenbHas aehopmarius
repMETH3UPYIOLIEro MaTepuaa Mpu pa3phIBe.

a 0 B

t: Ty} Ar
2 1

a

Puc.1. KOHCTpYKTHUBHBIE pEIIEHUS TEPMETH3AIUU CTHIKOB COOPHBIX KOHCTpyKUui: 1 —
TEPMETU3UPYIOINI MaTepHalt; 2 — COOPHBIN KeIe300€TOHHBIN 2JIEMEHT;
3 — moacTUIAOIUi MaTepual; 4 — yrpyras IpoKiIaaKa

B cnyuae 6onee cnoxxHON KOH(GUTYpallMd FepMETU3UPYIOIIET0 MaTepHralia B YCThe CThIKa
(puc.10) ycioBue COXpaHEeHUs TEPMETUYHOCTH CThIKA OyeT UMETh CIEAYIOIINUNA BU/I:
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Aa=k a, +—2— )
RP
rae by, by — cooTBeTCTBEHHO MaKCHMAalbHBIH U MUHUMAJIbHBIA pa3Mepbl T€PMETU3UPYIOIIETO
Marepuaia B CThIKe (CM. puc. 10).

YcnoBue COXpaHEHUsS TEPMETHYHOCTU CTHIKA, KOHCTPYKTHBHOE PEIICHHE KOTOPOTO
MOKa3aHo Ha pUC. 1B, UMeeT BU:

Aa = K,lye, 3
rne |, — pnomua Gaspl gedopMalMu repMETH3HMPYIOLIEro MaTepuania (TOJCTHIIAOIIIIA
MaTepuai), M.

BoiBoabl: 1. [l Oonee Hame)HOTO oOecTeUeHHs] TEPMETHYHOCTH B YCTHSIX CTBHIKOB
repMEeTU3HUPYIOLIIE MaTepuaibl (MACTUKHM) TOJIKHBI YKJIaJbIBATHCS HA YIIPYTHE MPOKIAIKH.

2. B cTpIKax, B KOTOPBIX OTCYTCTBYET BHYTPEHHSS MOJOCTb JUIS YKJIAaJIKH OETOHA, MOJ
TrepMETU3HPYIOLIUM  MaTepUAIOM JOJDKHBI ~ OBITH  COOTBETCTBYIOIIME TPOKJIAIKU  JUIS
yBenu4yeHus: 0a3bl Jedopmanuu, B pe3ysbTaTe Yero YBEIMYMBACTCS JIONyCKaeMas BeJIWYHMHA
CMEIIEHHUS COOPHBIX 3JIEMEHTOB M MOBBIIIAETCS TEPMETUYHOCTD CTHIKA.

Morteabnblii cepBuc P®. O0ycTpoiictBo 00Bo1HOI 10poru ropoaa Boarorpaaa.

I'manxux A.B., OcumnoB A.O.
Hayunslii pykoBogutens — Mapkos A.B.
Bonrorpaackuii rocyaapcTBeHHBIH apXUTEKTYPHO-CTPOUTEIHHBIA YHUBEPCUTET,
r.Boarorpan, PO

AHHOTANUA

[Ipennaraercss BapHaHT pa3MEIICHUS MOTEIBHBIX KOMIUIEKCOB Ha OOBOJHOW J0pore
ropona Bonrorpaga u ocHOBHas KOHIEMIUS, UCXOMS U3 PEaTbHBIX YCIOBUU CTPOUTEIHCTBA U
pacnionoxkenus Oynymeit noporu.llpennokeHHbiii BapuaHnT 00ycTpoiicTBa 06xona Bonrorpama
MOMOXET Pa3pernuTh MPOOIeMbl Pa3IMYHOTO XapaKTepa, CBA3AHHbBIE C MOTEIILHBIM CEPBUCOM .

KuroueBble ciioBa: MOTENbHBIN cepBUC, 00BOIHAs Jopora ropos Bonrorpan.

[Inanupyercs HadaTh BO3BEJAEHME MEpBOW ouepenu Oyaymel Tpaccel «O06xo1 ropoaa
Bourorpana».

HoBas kpymHas Tpacca MO3BOJMT pPa3rpy3uTh OOJACTHBIE M TOPOJICKUE JOPOTU OT
TpaH3UTHBIX MamMH. K TOMy ke OHa MpUBJIEUYET TPY30MOTOKH U3 JAPYIrUX PETHOHOB HE TOJBKO
Poccun, HO u Gnmxaiimmx cocenei, Takux kak Mpan u crpansl 6acceiina nauiickoro okeasa.
Croumocts npoekta 92 munuapnaa pyonei. [Ipoext o0be31HOM Tpacchl ObLT MpeACTaBiIeH Ha
VI MexyHapoJHOM HHBECTUIIMOHHOM (opyMme «Coun-2007».

Ha cerogusmHuii neHb K OCYIIECTBJIEHUIO YXU3HEHHO HEOOXOAMMOIO MpPOEKTa JUIs
Boarorpana yxe mouru Bce noarorosieHo. IIpoekt rorosurca camapckum PocnopHNMU, a B
OIOKET yrKe 3a10KEeHbI JeHbIM Ha BO3BEACHUE OYyaylIeil 10pOry.

B cBs3M ¢ TakuMH COOBITHSAMHU MBI PELIMIIM TMPOJYMAaTh MPUIOPOKHOE CTPOUTEIHCTBO
YETBEPTOU MPOJOJIBHOM, TaK KaK CHCTEMAaTH3UPOBATh M C KOMIUIEKCHOW OLEHKOW IMOJAOWTH K
ATOMY BOIIPOCY HEOOXOAUMO.

bynymas oOBogHast gopora mpenacraBieHa Ha pucyHke. CeBepHas dacTh 00Xozaa
0003HaveHa royiyoor MyHKTUPHOH JIMHUEH, F0)KHAsI — CHHEH.

Bousrorpaa umeer yHukanbHoe reorpaduyeckoe MoIoKeHne U BCeraa sIBISIICS EHTPOM
nepecedeHreM MHokecTBa myteil. K ropony monxonut 5 ydactkoB ¢enepanbHbIX (0003HAUEHBI
KPacHBIM [[BETOM Ha KapTe) M 7 pErHOHAIBHBIX JOPOT (3KENTHIM I[BETOM).

®enepanbHble aBTOMOOMIIbHBIE noporn — M-6 "Kacnuii" ¢ Ilogwsezgom k r. Dnucre,
M-21 Boarorpag — Kamenck -lllaxtunckuii 1o rpanunsl ¢ YkpauHo, 1P 228 Ceipanp —
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CapatoB - Boarorpan BXOIST B COCTaB MEXIYHAPOJIHBIX TPAHCIOPTHBIX Kopuaopos "Cesep-
IOr" n «3anan-BocTok», 0 KOTOPBIM OCYLIECTBIISIOTCA MEXKIYHAPOIHBIE, MEKPETHOHAIbHbIE
cBsA3M — peruoHoB EBpomneiickoil yactu Poccun co crpanamu Cpenneit u LlentpanbHoil Azun
yepe3 Tepputoputo Kazaxcrama, ¢ rocyzapctBamMu 3akaBKasbsi, UepHOMOPCKOro u
[Ipukacnuiickoro 6acceifHOB, a TaKKe MEKpallOHHbIE U BHYTPUPAMOHHBIE TPAHCIIOPTHBIE CBSI3U.

denepanbHble aBTOMOOUIIBHBIE JOPOTH XapaKTEPU3YIOTCS BHICOKOM CTEMEHbBIO 3arpy3KH
JBUKEHHSI aBTOTPAHCIIOPTa, 0COOEHHO Ha MOJAX0JaxX K ropoay Boarorpany, mo Mepe yaaneHus
OT TOpOJia HHTEHCUBHOCTh CHIJKaeTcsa. A Tak Kak HOBas jopora Oyzaer orubars Bonrorpan Ha
pPacCTOSIHUM HECKOJIbKMX KHUJIOMETPOB SKOHOMMYECKH LEJIeCO00pa3sHO pa3MEeCTUTh MOTENN
HEMOCPEACTBEHHO Ha NepeceueHrH 00BOJHOM A0poru ¢ deaepaabHbIMU TpaccaMu. Takux Touek
BCEro msATh. MBI mpeyiaraéM IOCTPOUTH YEThIpE MOTENs — TPHU HEMOCPEICTBEHHO Ha
NIEPECEUCHMSIX, a OJMH BBIHECTM K DBonro-goHckomMy KaHalny uU3-3a 30HBI C IUIOXOH
9KOJIOTMYECKON OOCTAaHOBKOM M TpyaHOCTEH MojaBOoJa KoMMyHuKauuid. Ha pucynke mecra
IIPEII0JIaraéMOT0 CTPOUTENBCTBA YKa3aHbl CTPEIKAMHU.

[To xmaccubukamuu A1 MOTENEeH TOJOWIEeT HEBBICOKas KaTeropus (Hampumep, 2-3
3BE3/IbI).

[IpoekT HEOOXOIUMO peaau30BbIBaTh INPH TOCYIapCTBEHHOW MOIIEPKKH, KOTOpas
MO3BOJIMT PEabHO CIOCOOCTBOBATH PAa3BUTHIO CYOBEKTOB NMPEANPUHUMATENILCTBA, 3aHATHIX B
JAHHOM CEKTOPE DKOHOMHUKH.

A 3TO B CBOIO OYEpPEIb AACT BO3MOYKHOCTH IIONOJHUTH JTOXOAHYK0 YacTh MECTHBIX
OI0/KETOB, 00ECIEUYNTh PA0OUYMMHM MECTaMH KUTEJIEH pEeruoHa, YIYYIIUTh OOCITy>KHBAaHHE.
[TomuMoO TOTO, MyHHLIUTIAIUTETAM MOPYUYEHO €KEKBAPTAIHHO MPOBOIUTH MOHUTOPUHT OOBEKTOB
IPUJOPOKHOIO CEPBUCA, PACIONOKEHHBIX HAa HMX TEPPUTOPUAX, a TakkKe CHOCOOCTBOBATh
OpraHu3aly PEeKIaMHO-MH()OPMAITMOHHOTO MPOJBMKEHUS JaHHBIX CTPYKTYp. IIpu Bo3BeneHun
HOBBIX TOYEK PEKOMEHIOBAHO YYMTHIBATH IOJIOKEHUS KOHILECMIMH 10 CO3JAaHUI0 U Pa3BUTHIO
00BEKTOB MPHI0POKHOTO CepBUCA Ha aBTOMOOWJIBHBIX Joporax obmero mnoss3oBanus B 2011
rogy, Kkoropas Obuia pa3paboTaHa yINpaBIEHUEM  pa3BUTHS  NPEIIPUHUMATENbCTBA
aJIMUHUCTpAIMU 00JIaCTH.
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Ho rtakoii OuzHec TpeOyeT OT mNpennpuHUMATENe OYEeHb CEPbE3HBIX HAYaJIbHBIX
BJIO’KEHMIL: 3aTpaThl HA KAlIUTAJIbHOE CTPOUTENIBCTBO, MPOBEACHNE KOMMYHHUKALIUMA, OCHAILEHUE,
3aKyIlKy J0pOrocrosiero oOopynoBaHusi s aBTrocepBuca W T.J. Iloatomy B ycnoBusax
OTCYTCTBHSI HEOOXOJMMOI0 TOCYAApCTBEHHOTO PETyJIUPOBAaHUS HMHBECTOPHI MPEINOYUTAIOT
BKJIaAbIBATh ACHBI'M B COOPYKCHHUC OTACIBbHBIX O0OBEKTOB C MHHMMAJILHBIMHA - a0 1 roga -
CPOKaMU OKYNAaeMOCTH BIIOKEHHBIX cpelcTB (A3C, cTaHIMH TeXO0OCIyKUBAaHUS, MaJble
MpCaAnpuiATUs TOProBJIivk U HI/ITaHI/ISI) " HC TOPOIIATCA MHBCCTUPOBATHL B NOJITOCPOYHBIC ITPOCKTHI.

Cdepy npumopokHOTO cepBHCa HEOOXOAMMO pa3paldaThiBaTh, KOHEYHO K€, O]
POCCHIICKHE YCIIOBHS M pEaid, HO HEOOXOAMMO MEPEeHHMAaTh M NEPEAOBOM ONBIT PAa3BUTHIX
CTpaH B 3TOM HAIlpaBJIEHUU: MPEAYCMOTPETh OTKPHITUE M LIMBUIM30BAHHOE IOJIb30BAHUE 30H
OTAbIXa JJIA I'py30BOI'0 TPAHCIIOPTA, 30H OTAbIXA I10 TUITY «rest arca», KyJIbTYPHBIX 30H OTAbIXa C
0030pHBIMH TUIOMIAJIKAMHU JUIS OCMOTpa JOCTONpUMeYaTenbHocTel «sightseeing areay.

MBI npeAyIoKUIN BapHAHT pa3MeIIeHHsI MOTEIbHBIX KOMIUIEKCOB HAa 0OBOIHOI gopore
ropona Bomarorpaga. Konuenuus paspabarbiBanack HMCXOAs M3  PEAlbHBIX  YCIOBUHN
CTPOUTEIILCTBA M PACIIONIOKCHHS Oyaymied moporu. Mbl Hajeemcsl, 9TO MPEIOKESHHBIM HAMU
BapHaHT oO0ycTpoiicTBa 00xoaa Bonirorpaga moMoker pas3pemuTbh MPOOJIEeMbl Pa3IMYHOTO
XapakTepa, CBSI3aHHbIE C MOTEJIBHBIM CEPBUCOM, a y FOCTEM HAIIEr0 TOpoJia OCTaHYTCs TOJBKO
BOCXMIIICHHBIE PAcCKa3bl O CIIaBHOM ropoe repoe Bosrorpane.

Cpok OKynaeMoCTH IMPEICTAaBICHHOI0 HaMU IIPOEKTa 0€3 rocy1apCTBEHHON MOIEPKKU
COCTaBUT 110 HAILIUM pacy€ram npumepHo 3,58 roxa.

MBI IIpeAIOKIIN BApPHAHT pa3MeIIeHIs] MOTEIbHBIX KOMILJIEKCOB Ha OOBOJHOM JOpore
ropona Bomarorpaga. Konmenuus paspabarbiBanack HCXOIs M3  pEalbHBIX  YCIOBUHN
CTPOUTEIILCTBA M PACIIONIOKCHHS Oyaymed moporu. MBI Hajeemcsi, 9TO MPEIOKESHHBI HAMU
BapHaHT oO0ycTpoiicTBa o0xona Bonirorpaga moMoxer pa3peuruTh MPOOIEeMbl Pa3TUYHOTO
XapakTepa, CBSI3aHHbIE C MOTEJIbHBIM CEPBUCOM, a Yy I'OCTEM HAILIEr0 TOpoJa OCTaHYTCs TOJBKO
BOCXMIIIEHHBIE PAacCKa3bl O CIIaBHOM ropoze repoe Bosrorpane.

bubéanorpaduyeckuii cnucoxk

1. Oduumanbubii nopran Axamunuctpanuuu Bosrorpaackoit obmactu  «O0xon ropona
Bousrorpaay [DnextponHbIit pecype].-Pexum noctymna:http://www.volganet.ru

2. Anna Kysnenosa, «CtpoutenscTBo 06xona Bonrorpana: nex tTponynca?»

3. B.B. 3noka30B, A.A. Peibanko — JIopoxxHbIE CEpBHC

4. 3akoH PO «O06 aBTOMOOUIIBHBIX 10POTax»

5. C.U.baitnuk. ['ocTHHUYHOE XO3SHUCTBO: OpraHu3alus, yIpaBiIeHHE, oOciaykuBaHue. M3n.

«BUPA-P». ctp. 203, 2002r.

OCo0eHHOCTH CTPOMTEIbCTBA METPONOJINTEHA B I.AJIMATBI

Hayp6ekosa C.K., UGpaea P.M.
Kazaxckas ['onoBHas apXUTEKTYpHO-CTPOUTENbHAS aKaeMusl,
pecnybnuka Kazaxcran

AHHOTaNUA
B crarbe paccMaTpuBarOTCs 0COOEHHOCTH CTPOUTEIHCTBA METPOIIOJIMTEHA B T. AJIMATHI
KuroueBble cjioBa: COOGHHOCTH CTPOUTENBCTBA, METPOTIOIUTEH T.ATMAaTHI.

Cmpoumenbcmeo noo3emMHbIX COOpydceHuti BeNETCS B BO3pACTAIOUIMX Maciutadax B
OOJBIIMHCTBE MPOMBIIINIEHHO PAa3BUTHIX CTPAH, YTO OOBICHIETCS IKOHOMUYHOCTHIO TIOJ3EMHBIX
COOPYXEHHMI TI0 CpPaBHEHHIO C HAa3e€MHBIMHM, TEXHHUYECKOW WM MPOU3BOJACTBEHHOMU
HEOOXOUMOCTBIO, TPAJOCTPOUTENHLHBIMH YCIOBHSIMH, COOOpaXKEHHSIMH BOCHHOTO XapakTepa
u T.1. [logzemMHOe pacmonokeHne COOPYKEHUH 11eIeco00pa3HO B pailoHax C HEOJIArONMpUITHBIMU
KJIIMMAaTUYECKUMHU YCIOBUAMH (pE3KHEe Tepenaabl TeMIlepaTypbl BO3[yXa, yparaHHbIE BETpBHI,
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JUINTENIbHBIC JIUBHU, CEJIeBBIC MOTOKU), KPYTHIM pelibe()OM MECTHOCTH. 3HAUUTEIbHOE Pa3BUTHE
CTPOUTENBCTBO MOJ3EMHBIX COOPYKEHH MOIYYUIIO B TOPHOIOOBIBAIOIIEH MPOMBIIIIEHHOCTH.

B 1988 romy B Anmarel HayajoCch aKTHMBHOE CTPOUTENBCTBO MeTpomnonuTeHa. Ho
pacianr CCCP B 1991 romy u mnocineqoBaBIIMM 3a 3TUM Pa3pblB  XO3AUCTBEHHBIX U
PKOHOMHUYECKUX CBSI3ed HE TMO3BOJWIM B IIOJHOM Mepe OCYIECTBUTh CTPOUTEILCTBO
AJMaTUHCKOTO METPOIIOJIMTEHA, MHOTHE BOIPOCHI OCTAINCh HEPEIIEHHBIMH M3-3a JUKBUIAINH
psiaa MUHHMCTEPCTB M BEJOMCTB. M 3TO CcTano NmpUYMHON 3HAYMUTENBHOIO OTCTABAHMS B CPOKAX
CTPOUTENLCTBA METPO.
1990-¢ ronp! SBHIUCH MEPHOAOM CO3JIaHHsI COOCTBEHHON MaTepHaIbHO-TEXHHUECKONW U HAYUHOM
0a3pl MeTpocTpoeHus. HecMOoTpst Ha MUHUMAaIbHOE (PUHAHCHPOBAHKE, MTPOJIOJIKAIACH MPOXOAKA
NEPEroHHBIX W 3CKAJATOPHBIX CTAHIMHA, MOJXOIHBIX BBIPAOOTOK K CTAaHIMSIM TITyOOKOTO
3aJI0’KEHUS, a TJIaBHOE, ObUIM COXPAHEHBI OIBITHBIE KaIphl HHKEHEPOB U pabOYHX.

B 1992 romy Obin co3man mepBblii B Kaszaxcrane toHHenbHBIH OTpsa. C 1enbio
CO3/IaHUSI €MHON CTPYKTYPHI YIIPABJICHUS CTPOUTEIHLCTBOM IEPBOM Oueped METPOMOIUTEHA U
PAlMOHAJILHOTO HCIOJIb30BAaHUSl BBIJEJIECHHBIX PECYpCOB pEIICHUEM TJaBbl AJIMATHUHCKON
ropoackoi agMuaucTpanuu ot 15.06. 1992 r. Ne 221 na 6a3e YnpapieHHs 10 KOOPJAWHAIIWH,
IIPOEKTUPOBAHUSL U CTPOUTENICTBY METPO U Tpecra «AnmaTeiMerpocTpoi» cosznano [ICO
«ATIMaTBIMETPOCTPOI».

B 1994 rony Ha OCHOBaHMM TIIOCTaHOBJIEHHS AJIMAaTUHCKOIO TOpPOACKOTrO
TEPPUTOPUATHHOTO KOMUTETA FrOCUMYyIIlecTBa U nmpuBatu3anuu ot 31.03. 1994 r. obpazoBano AO
«AJIMaTBIMETPOKYPBLIBIC», KOTOPbIN YCIIEIIHO BEJET CTPOUTEILCTBO METPOIIOJIIUTEHA B TOPOJE
Anmatel. [[1s  OCyIIECTBIEHHS JTOTO BaXXHOrO Ui TopojJa H CTpaHbl mnpoekta AO
«ATIMaTBIMETPOKYPBLIBIC» MMEET COOTBETCTBYIOILIYIO IMPOMU3BOJICTBEHHYIO 0a3y, pacroiaraet
BBICOKOKBIU(DUIIMPOBAHHBIMU CIIELIMATMCTAMHU, @ CAMOE TJIABHOE - CIJIOYEHHBIM U JIPYKHBIM
KOJJIEKTHBOM.

[Tomumo ctpoutenscTBa MeTpononuteHa, AQO «AJIMaTBIMETPOKYPBUIBIC» BEAET
cienyrolye padboThI:

- BosBenenue HecymuMx M OrpaXJalOIMX KOHCTPYKLMM 30aHUH U COOPYKEHUMU;
VKpeIuleHHe U yIUIOTHEHNE IPYHTOB;

- TopHonpoxonyeckue U TOHHEIbHbBIE PaOOTHI;

- MoHTax TeXHOJOTN4YeCKoro 000pyA0BaHNs METPOIIOJIUTEHOB U TOHHENEH;

- Jlpyrue crenuanbHble pabOThl B TPYHTAX.

AO «AIMaTBIMETPOKYPBUIBICY CO3/IaHO Ha 0a3e MpPENNpUsATANA TPAHCIOPTHOTO U
LIaXTHOT'O CTPOUTEIIBCTBA, YYACTBYIOLIUX B BO3BEICHUHU JKEIC3HOLOPOKHBIX TOHHENEH balikamno-
AMypCKOW Maructpaiu, MeTpOonojJuTeHoB ropoaoB HoocuOupcka, Mocksbsl, TamikeHta u
TOpPHOPYIHBIX npeanpusatuil Pecriyonuku Kazaxcras.

AO «AJIMaTBIMETPOKYpPBUIBIC» y4acTBOBAJIO B CTpouTenbcTBe KpacHosipckoro
METPONOJUTEHA BBIMOIHIIN IPOXOJKY BEPTHKAIbHBIX CTBOJIOB; Ka3aHCKOro MeTpONoNHUTEHa -
IPOXOJKY TEPEroHHBIX TOHHENEH, a Tak >Ke MPUHUMAJO0 YydacThe B OylaroycrpoiicTse
HabepexHol p. Mmum B r. AcTane.

JInst CBOEBPEMEHHOTO BBOJIA B JKCILIYaTALMIO NEPBOM OYE€pear METPONOJUTEHA B T.
Anmarsl  cnienpanuctaMu  AO  «AJIMaTBIMETPOKYpPBUIBIC» OCBOE€HAa HOBas TEXHHMKA U
COBPEMEHHBIE TEXHOJOTMHM CTpouTenbcTBa. BnepBeie Ha Teppuropum CHIT mpumenen
HOBOABCTpUICKUM TOHHENbHBIA MeToa (HATM) npu cTpOMTENbCTBE CTAHIIMOHHBIX TOHHEJEH,
IIPUMEHEHA CaMOXOJHas TEXHWKa JUI1 TPAHCIIOPTHUPOBKM TpyHTa O TOHHEISAM. 3a BpeMs
cTpoutenbcTBa IlepBoii ouepenu MerpomnoiuTeHa B T. Anmarsl npoizeHo 6onee 21,5 km
MOA3EMHBIX TOPHBIX BBIPAOOTOK, B TOM YHCIIe MEpPEroHHbIXx ToHHeNnerd 16 KM, cTaHIMOHHBIX
toHHenel merogoM HATM 6Gozee 1 600m.

JUis  cTpouTenbCcTBa NEPErOHHBIX TOHHENEH € BBICOKOTOYHOM >Kene300€TOHHOM
obnenkoit D=5,6/5, 1 npuMeHeH BBHICOKOMPOU3BOIUTEILHBIN TOHHEIETPOXOTUECKUN KOMILIEKC
TIIMK kommanun «Herrenknecht AG» auamerpom 5,85 ¢ KOHBeWepHON TpPaHCIOPTUPOBKOU
IPYHTa II0 IEPETOHHBIM TOHHEISAM. I yCTpOMCTBA 3alUTHBIX DJKPAaHOB IIPU IPOXOJKE

132



TOHHEJEH TMOoJ yAMIAMH C HMHTEHCUBHBIM  TPAHCIOPTHBIM  JBHMXKEHUEM IPUMEHEH
Mukpornpoxoauekuii komrieke AVN-600 kommanuu «Herrenknecht AGy.

AO «ANMaTBIMETPOKYPBUIBIC» SIBIIAETCA ujieHOM ToHHenbHOM Accouuanuu Poccuu u
Acconmanuu crpoutenei Pecyonmku Kazaxcran.

AO «AIMaTBIMETPOKYPBUIBIC»  CHELUAINU3UPYETCS 10  BBINOJIHEHHUIO IIOJIHOTO
KOMIUIEKCa paboT MO OCBOCHHUIO U MCIOJB30BAHUIO MOJI3EMHOI0 IMPOCTPAHCTBA: CTPOUTEIHCTBO
MOJI36MHBIX TPAHCIIOPTHBIX COOPY>KEHUH, MOA3EMHBIX MEIIEXOHBIX MIEPEXOA0B, KOJIIEKTOPHBIX
TOHHEJIEH ISl MPOKJIaJAKH MHKEHEPHBIX KOMMYHHKAIUI CI0COOOM MUKPOTOHHEIHPOBAHHUSL.

[IpoTskEHHOCTH cUCTEMBI TPEX JIMHUN METPOIIOIIUTEHA COCTaBUT OK0JI0 45 kM. [lepBas
odepeab TMEpPBOM JMHUM OyIeT WMETh JJIUHY 8,56 KM M COCTOSATh M3 7-MH CTaHIud (4 u3
KOTOPBIX - TIYOOKOTO 3aJI0KEHUS, OCTaIbHBIE - Menkoro). OHa npoxout ot np. PaiipimOeka B
I0)KHOM HarpaBieHud noj yi. dypmanoBa 1o mp. Abas u jgajgee 1Mo HEMY B 3alaJHOM
HanpaBiieHuu A0 np. arapuna u yn. XKapokoBa. Ha mepBoii ouepenu Oyaer oOpamarbest 7 4-
BaroHHBIX MOE3/10B (Ha MOJHOW TepBoi TMHUH B Oyaymem - 20). [Inanupyercs, 4To HHTEpBa
JBIDKEHUSI COCTABUT OT 5 10 2,5 (B yackl MUK) MUHYT. CpellHssI CKOPOCTh MOE3/I0B TIJIaHUPYETCS
okono 40 xm/yac. Bpemsi mpoe3nga mo nuHUM mepBoil ouepenu Oyaer 12 munyt. CoriacHo
UTOTaM TEHJEpa, MOJBUKHBIM COCTABOM JOJIKHBI CTaTh COBPEMEHHBIE I0€3/1a MPOU3BOJCTBA
10)KHOKOpeHcKoro koHiepHa Hyundai co CKBO3HBIM MPOXOAOM M KOHIMIIMOHUPOBAHHUEM B
CaJIOHAX, PEXUMOM IIOJHOTO aBTOBENEHUS M JApYrUMU ocoOeHHOCTsIMH. (CTOMMOCTh
CTPOUTENLCTBA MEPBOTO yyacTka coctapisieT 101 map. TeHre.

[Tocne coopyxeHus MEPBOro ydacTka OYAYT COOPYXKAaThCs TOA3EMHOE IPOIJICHHUE
NEepBOM JIMHUW B 3alaJHOM HalpaBlIeHUU (10 MukpopaiioHa Kamkaman-3) u OZHOBpEMEHHO
BTOpasi Ha3eMHas JUHUS B CEBEPHOM HarpaBieHMM (K Bok3any Anmatsi-1). B mepcnektuse
3alJIaHUPOBAHO COOpYXKEHUEe TpeTheill nuHuu oT Abas/KapokoBa Ha roro-zamafg (IO MKp.
OpOuta) 1 Ha CEBEPO-BOCTOK (/10 LIEHTPAIbHOI'O apKa KyJIbTYPhl U OTJbIXA).

[lepBpIii MycKOBOM y4acTOK MEpBOM JHMHUU AOKEeH ObITh caaH B 2011 romy. Bce
IIEPETOHHbIE TOHHENIM ANUMHOW 16 kM mpobutsl. IlepBblii MmycKOBOM y4yacTOK OyAeT IIMHOMN
8,56 kM u coctoATk U3 7 cranumii: PaitbimOex 6ateip, XKubek XKombl, Anmansl, AGaii, baiikonyp,
Tynmap, Anaray.

[lepBas nuHus. Bropyro oudepenpr mepBoi JMHUM Havanu crpouth B I kBaprane 2009
roja, a caare muaHupyroT Kk 2015 roxy. Ona Oyner coctosith U3 Tpéx craHuuid: «Caiipany,
«Mononé&xHas», «Akcaity. CTaHIIMKM BTOPOH odepenn OyayT CTPOUTHCS OTKPBITBIM CIIOCOOOM.

B mepcnexTuBe npooiKeHUuEe CTPOUTENbCTBA OT cTaHUuU Akcait 1o yi. Tone Ou, a
3areM 1o Tosie Ou B 3amaIHOM HANpaBICHUH.

Bropas nunus OyneT npeanoaoKuTeNbHO HA3eMHOM U I0JKHA COCTOSITh U3 5 CTaHIIMMA:
Anmartsl-1, b. Xmenbnuiikoro, Poma bayma, BAK, PaitpimOex 6atoip 2

Tpetbst MUHUA TIpeAnoaraeTcs Moa3eMHON ¢ 9-10 craniusMu: LleHTpanbHBIA TapK,
HocTtsik, Kenrokcan, baiitypcsinyisl, yia. Ays3osa, Anatay 2, np. XKangocosa, yin. Kabinykosa,
MuKpopaiion Opoura

s obOecriedyeHus] JIMHUKA METPOMOJIUTEHA TUIAHUPYETCSl BBOJA B CTPOM JIBYX
anekTpojierno. PaiipiMOex O6atelp - Memo, KoTopoe OyAeT MCIONb30BaThCs I 00CTy>KUBAHUS
nepBoil u Bropoit muHMi. CTpoutcs ceBepHee craHium «PaitbimOeka». [[nnHa myTteil cocTaBUT
0,29 kM.

Opbura - nemno, KOTOpoe OYyIET UCMOIb30BATHCS JUIsl 0OCTY)KUBAHUS TPEThEW JTMHUMU.
Bynet crpouthces roxHee ctaniiuu «Opoutay. byaer Haxonutbest B MUKpopaiione «Tayrymnb-3».
WuxeHepHbIid Kopnyc AJMAaTHHCKOTO METPOMOJIUTEHa OyAeT pacroiaraThCs Ha MepecedeHuu
yimun ['orons u IlandunoBa. B xoprmyce Oyner pacronaratbcsi Ha3eMHBIA BECTHOIOIb CTAHIIUN
MeTpo «Kubek XKombl». Byner mmMeTh BO3MOKHOCTH AJisi OOCTYKMBAaHUS JABUKCHUS TOE3/I0B
MeTpo B AnMaTthuHCKOM MeTpo. ['eHepanmpHblii moapsguuk AO «AnmarsiMeTpoKypbuibic.
[Mogpsmuukn: TOO «CubOmeTpo» (3aBepIni CTPOUTENHCTBO MPABOIO MEPETOHHOTO TOHHES);
TOO AIT «TonnenpHbid OTpsia-1» («TO-1») (3aBepmimyi CTPOUTETHCTBO JIEBOTO MEPETOHHOTO
TOHHEIISI U MPOJIOJKAET CTPOUTENLCTBO cTaHmmii «Panmbekay, «XKubek XKonby, «Abdas»); TOO
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JIT «Tounenbubiii Otpsia-2» («TO-2») (3aBepminia NpoOUBKY IABYX MEPErOHHBIX TOHHENEH OT
CTaHIIMU «AJaTay» 10 CTaHUHUH «ballKOHYp» U MPOJIOIHKAET CTPOUTEIBCTBO CTAHIIUM «AaTayy,
«Tynnapy, «baiikonyp»); «bypyHOalicCKuii peMOHTHO-CTPOMTENBHBIM 3aBOJ» (IPOU3BOACTBO
JKene300eTOHHBIX OJIoKOB s ToHHenel); AO «Ouepronpoekt Huckorpamus» u3 CepOuu
(ctpoutenscTBo craHiuu «Anmanb»); TOO «KomeckcTpoit» (3aBeplini CTPOUTEIBCTBO
acKkaylaTopHoro ToHHenss craHiuid «Tymmap» wu  «Kubexk JKomw», a Ttakke 17-ro
BEHTWJISIIMOHHOTO cTBOJIa); Kopnopanus «Kuaty» (crpoutensctBo «/HXKeHEpHOro KOMIUIEKca U
3/IaHUsl SKCILTyaTallMOHHOIO IepcoHana MmeTponoiuTeHa»); TOO «Apacan» (CTPOUTEIHCTBO
CKB)KUH JIJIT BEHTKHOCKOB).

[Ipn mnpoexTupoBaHWM OOJBIIMHCTBA IOA3EMHBIX METPOMOIUTEHOB YUUTHIBACTCA
HE00X0IMMOCTh ObOecreueHrsi BO3MOXXHOCTH HCIIOJIb30BaHUS MX B KadecTBE YOeXHIIa s
HaceJIeHUs1 B YpEe3BbIUAWHBIX CUTyauusx. /[[ins »Toro, kak npaBuiio, HPEAyCMATPUBAOT
o0opynoBaHHWE  CTaHUMH M IIEPETOHOB  aBapUWHBIMM  aBTOHOMHBIMH  CHCTEMaMH
GUIbTPOBEHTUIISIIUY, OCBELEHUS U BOJOCHAOXKEHMs, 3alacHbIMU BBIXOJIAMHU, CHUCTEMaMH
FepMETU3ALMY CTAaHIMM W BEHTWISALMOHHBIX MIAXT (B TOM 4YMCI€ - aBTOMAaTHMYECKUMH, OT
NEHCTBUS B3PHIBHOW BOJHBI U T.I.). MeTpo MOMKHO OOecreynBaTh YKPHITHE HACEICHHUIO B
TE€YEHHE JBYX CYTOK: IpenroJyiaraercs, 4To 3a 3TO BPEMs YPOBEHb pajMallUUd CHAAET 10
3HAYEHUH, IPU KOTOPBIX BO3MOXKHO Oy/IeT MPOBOJIUTH IBAKYaAIlMIO HACENICHUS 3a Mpeiesibl 30HbI
MOPAKEHHUS.

Buapl HHKCHEPHBIX KOMMyHHKaHHﬁ

Hayp6exosa C.)K., CyneiimenoBa A.b.
Kazaxckas ['ooBHast apXUTEKTYpHO-CTPOUTENIbHAS aKaIeMus,
pecnyOiuka Kasaxcran

AHHOTALIUA

B crartpe IMPUBOIAATCA W XapPAKTCPU3YIOTCA PA3JIMYHBIC BUIABI W TUIIBI HHXKCHCPHBIX
KOMMyHI/IKaIII/Iﬁ AT KKA0ro M3 KOTOPBIX BBIIOJHAKOTCA COOTBETCTBYIOIIHME PACUCTbl HIIN
IMPOCKTHI U p83pa6aTLIBaIOTC$I HCO6XO,Z[I/IMLIC PAa3pPCIINUTEIbHBIC TOKYMCHTHI

KiaroueBbie cJ1oBa: BHU/IbI HWHXXCHCPHBIX KOMMYHI/IKaHI/Iﬁ,pvaeTBI,HpOGKTI)I,
Pa3spCIIUTECIIbHBIC JJOKYMCHTBI

CrpoutenbHas MHAYCTPUS BKJIIOYAET B ce0S CTPOMTENHCTBO HH)KEHEPHBIX CeTed U
KOMMYyHUKanud. Hu 171 KOro He CEKpeT, 4YTO COBPEMEHHOE COOPYKEHUE NPaKTHYECKU
HEBO3MOXKHO TIOCTPOUTH ©€3 BOJOMPOBOJA, KaHAIM3AIMH U BOJOCTOKA. CTPOUTENHCTBO
WH)KEHEPHBIX KOMMYHUKAIIMI, Kak TMpaBuUiio, TpeOyeT TOHKUX pacyeToB, BeIb Jaxe
HE3HAYUTeNbHasl OLIMOKAa MOXET NEepPEeYepKHYTh BCIO, paHee BBIOJHEHHYIO, TPYI0EMKYIO
paboty. Ilpoknaaka WHXEHEPHBIX KOMMYHHUKAIIMH — 3TO OTBETCTBEHHBIM TEXHOJOTHUYCCKUN
MPOIIECC B CTPOMUTENHCTBE, TaK Kak OT ()YHKIIMOHAIBHOCTH CHCTEM KOMMYHUKAIIUWA 3aBUCUT
JKM3HeoOeceueHre BO3BOAMMOI0 00OBEKTA.

Ecnu 3annmatbes paboTamu, CBSI3aHHBIMH ¢ TOPU30HTAIBHO HApPaBIECHHBIM OypeHHEM,
TO 00s13aTenbHO TOTpeOyeTcss KBaTU(UIMPOBAHHAS TOMOIIL B paboOTe ¢ HWHXEHEPHBIMHU
KOMMYHHKaIsIMU. HeoOXoauMo BBIOpaTh CHEIHAIMCTOB B KaUECTBE TCHIOAPSTINKA HA BECh
KOMIUIEKC WHXKEHEPHBIX pa0OT WM TMOPYYUTh UM OTIEIbHBIE BHJBI padOT C WHXCHEPHBIMU
KOMMYHUKaIUsMUA. ONBIT CHEIUATNCTOB IO3BOJIAET BBIIOJHATh HNPOEKTUPOBAHUE, MOCTAaBKY,
MOHTaX, MyCKO-HAJIAIKy U OOCIYy)KMBaHWE TaKUX HH)XCHEPHBIX KOMMYHHUKAIIUH KakK: CHCTEM
KOHIWIIMOHUPOBAHUS, BEHTHWIALUA W OTOIUICHHUS, XOJOAHOTO W TOPSUEro BOJOCHAOKEHUS,
KaHAJIM3AIUH, DJCKTPUYECKUX W TEIEeKOMMYHUKAIMOHHBIX ceTed u aAp.  MmxeHepHbBIE
KOMMYHUKAI[UU, UX MOHTQXX M PEKOHCTPYKIUS SIBJISIOTCS Ba)XHBIM AJIEMEHTOM IUIAHMPOBAHUS
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UHPPACTPYKTYPbl TOPOJCKOTO XO35MCTBa OTpAacieBBIMH CTaHAAPTaMU B 00JACTH MOHTaXKa
MHKCHEPHBIX KOMMYHHKAITHH.

VYrpapiieHne WHXCHEPHBIMA KOMMYHHKAITUSMU W HHPPACTPYKTYypoil ropoaa TpeOyer
aHajM3a OOJBLIOr0 KOJMYECTBA JOCTOBEPHOW MH(OPMAIMU O MECTOIMOJIOKEHUU M MOIIHOCTSIX
HAa3€MHBIX W MOA3CEMHBIX HWHXCHCPHBIX KOMMYHHKaHHﬁ. K HHXCHCPHBIM KOMMYHHUKAIIUAM
OTHOCSITCS CHCTEMBI OTOIUICHUS, JJICKTPUKH, BOJOCHAOKEHHS, KaHAIM3AIUH, BOIOOYHMCTKH,
BCHTHUJIIIUU, KOHAUIIMOHHUPOBAHUS, a TAKKC CJIa00TOYHBIE CETH.

CrpoutenpHble pabOTHl WHXKEHEPHBIX CHUCTEM TpeOYIOT OosbIINX (HUHAHCOBBIX
BHO)KCHI/II;'I, IMO3TOMY Ha NCPBOC BpPECMA MOKHO OI'PpaHUYUTBHCA HCO6XOI[I/IMBIM MHHUMYMOM, a
MMEHHO: OpraHW30BaTh B JOME BOJOCHAOXEHHE, OTOIJICHHE, JJICKTPUKY, KaHAIM3aLHUI0 |
C1a00TOUKY.

Buowl unoicenepnvix KommyHuxkayuii:

A) Cucmemvt 6000CcHaAOICEHUSL U OMBOO KAHATUIAYUL.

Hu omHO momenieHne He MOXKET OBITh MPUTOJHBIM M KOMGOPTHBIM 0€3 KaueCTBEHHON
COBPEMEHHOM CHCTEMBbI BOJOCHAOXKEHHUS W OTBOJAA KaHATW3alWW. Hamm crenuamucTsl UMEIOT
00JBIION ONBIT PaObOTHI MO MPOEKTUPOBKE, YCTAHOBKE U OOCIY)KMBAHHIO KaHATU3ALMOHHBIX U
THUAPOCHCTEM JTIFOOOTO YpPOBHS CIIO)KHOCTH, a Tak)Ke IO YCTaHOBKE OCOOBIX COBPEMEHHBIX
TUAPOCHUCTEM, TAKUX, KaK BaHHBI, [DKaKy3H, 0aCCEHBI JTF0O0T0 THIA.

[IpoekTupoBaHre, MOHTaX M OOCIY>KMBAaHWE CHUCTEM BOJOCHAOKEHHUsS JIFOOOTO THIA
MPOXOJTUT C MPUMEHEHHEM MPUHATHIX CTAHAAPTOB U C YYETOM BCE MPHUHSITHIX HOPM, IO3TOMY BbI
MOJKeTe OBITh YBEPCHBI B KAYECTBE BBITTOJIHEHHBIX Pa0oT.

Taxxke cnenuamucThl YCHEIIHO MPOBOAST pabOTy MO YCTAaHOBKE U OOCITYKUBaHUIO
JIOKQJIBHBIX OYMCTHBIX COOPYKEHUH, BOJIOHArPEBATEICH M KOTIIOB JIFOOOTO THUTIA.

b) Cucmemwvl mennocnaboicenus.

N3BecTHO, 94TO MakCUMAaIbHO KOM(OPTHOE TOMEIICHHE — 3TO TEIIOe IMOMEIICHHE,
MOCKOJIBKY TEIJI0 — 3TO 3alloT Ballero 370poBbsi U Komdoprta. M uto Obl He yTBep)Aalu
AHTJIMICKUE JKEHTIbMEHBI, KOoTopble U B XXI Beke B OOJBIIMHCTBE CBOEM HE HCIOJIB3YIOT
[EHTPaJIbHOE OTOIJICHHE, HACTOSIINUNA IOM WA 0(UC HE MOXKET OBITh KOM(POPTHBIM, €CJIU B HEM
XOJIOTHO.

B) Cucmema omonnenus.

[TpocuuThIBacTCS HEOOXOAMMOE KOJTMYECTBO TEIUIA ISl KaXKIOTO MMOMEIICHHS C yIETOM
BCEX BO3MOJKHBIX TEIJIONOTEPh, U HA OCHOBAHUU 3TUX JIAHHBIX MMPOEKTUPYETCS THIl U MOIHOCTh
KOTJIa OTONUTEIILHON CHUCTEMBI C YUY€TOM JOCTYIIHBIX OINTHMAJIBHBIX THIIOB 3HCPTOHOCHUTCIIA.
[TpousBoauTCst BEIOOp Hambosiee MOAXOAMMX B 3TOM CIy4ae TUIIOB PAUATOPOB U CBA3YIOLIMX
ux TpyO ¢ 3amopHoi apMaTtypoil. ObecrnieunBaeTcsl ajanrtanus KOTja OTOMUTENbHON CUCTEMBI C
AJIEKTPOCEThIO WJIM Ta30BOM CEThIO, U Ha YPOBHE MPOCKTHUPOBAHMUS HHXKEHEPHOW CHUCTEMBbI
pa3pabaThIBaeTCsi HEOOXOIUMBIN MAaKET JOKYMEHTOB M COTJIACOBAHHME €r0 B COOTBETCTBYIOIIMX
MHCTaHIUX.

I') Cucmemul 6000cHab CeHUs.

Ku3HeHHO BakHas CHUCTeMa BOJOCHAOKEHUS TMPOEKTHpPYeTCs Hisi oOecreueHus
MOTPEOHOCTHU JKUJIBIIOB TOpsSiYel M XOJIOAHOW BOJOW M B YIPOIIEHHOM BHUJE BKJIIOUYAET B ceOs
MOJKIIIOUEHUE OO0BEKTa K IEHTPaIM30BAaHHOW BOJOMPOBOAHON CHUCTEME WM CO3JIaHUE
aBTOHOMHOTO 3a00pa BOJBI U3 CKBKHH, KOJIOAIEB, BOJOEMOB. B caMoM 3/1aHUM BBITTOTHSAETCS
TIIATETFHO CIJTAHUPOBAaHHAS Pa3BOJKa M3 Hanboliee OMTHMANBHBIX AJII KOHKPETHOTO Clydas
TpyO (CTalbHBIX, IUIACTUKOBBIX, METAJUIOMJIACTUKOBBIX WJIM MEIAHBIX) C TPUMEHEHHUEM
HEOOXOIUMBIX (PUTHHTOB U 3aMOPHOM apMmaryphl. Mcmonb3yeMslii MaTepuan TpyOo BOJOMPOBOIA
U CHCTEM BOJOCHAOXXEHHS OMpeNeseT MaTepuajl W THN (UTUHTOB, KPAaHOB W BEHTHUJICH.
['paMOTHBII TOAXO K COOTBETCTBUIO TPYO M 3aMOPHOM apMaTyphl MO3BOJSET YBEIUYHTHh CPOK
AKCIUTyaTallid  BOJOINPOBOJA W YMEHBIIUTh BIMSHHE Tporecca Koppo3ud. IIpocuer
HEOOXOJUMOTO KOJNMYECTBA BOABl JUIS OCHOBHBIX MOTpeOuTeneld (BaHHBL, YHHUTA3bl,
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YMBIBAUIBHUKA M MOWKH) TO3BOJISIET MPaBWIBHO MOA0OpaTh AMAMETphl TpyO BOAOMpPOBOJA U
obecrieunTh OecriepeboiiHOe BOAOCHA0KEHHE.

/) Dnepeemuueckue cucmemvl u 31eKmpudecKue cemu.

Pa3pabartbiBatoTcs HEOOXOAUMBIE pa3pelIUTEIbHbIE JOKYMEHTHI JJISl AJIEKTPUUYECKUX U
ra30BBIX CETEH HA OCHOBE BBIMOJIHCHHBIX PAacueTOB MOTPEOHOCTH B YHEPrOHOCHTENsX. [[akeTshl
JOKYMEHTOB MPOXOJSAT COIrJIACOBAHHE U YTBEPXKIACHHE B MHCTAHLUSAX SHEPrOHa/A30pa, MECTHBIX
DJIGKTPUYECKUX M Ta30BBIX CETEeH, IMOKApHOW OE30MacHOCTH, CAHCTAHIUM W OKOJIOTHH.
Cocraisitorcst TpeOyeMble CMEThI, M MPOU3BOAUTCS MOHTAX AJIEKTPUUYECKUX M SHEPreTHUECKUX
CUCTEM B COOTBETCTBMU C CYIIECTBYIOIIMMH HOpPMaMH U TMOJOXKEHUsIMH. B 3manum
MOHTHUPYIOTCS TPOEKTHBIE KOMMYHHUKAIIUH, MOAKIIOYAIOTCS IEKTPO - U Ta30Bble MOTPEOUTENH,
YCTaHaBIMBAIOTCS  HOPMATUBHBIE CUETYMKHU dHepropecypcoB. IlpousBoautcs  3amyck
SHEPrOCUCTEM C MOCIEIYIONINM TEXHUYECKUM 00CTyKUBAHUEM.

E) Cucmemvt xananuzayuu.

[IpocunThiBalOTCS HEOOXOJUMBIC JTUAMETPhl KaHAJIM3AIMOHHBIX M CTOYHBIX TPYO,
AHATM3UPYETCS HEOOXOMMOCTh TTPOBEICHUS APESHAKHBIX PadOT, U MPOBOAUTCS TIOJKIIOYCHHIE K
[CHTPAIM30BAaHHOMN KaHATU3AIIMOHHOMN crcTeMe. Ecim 3T0 HEBO3MOXKHO 10 PSIIy CYIIECTBECHHBIX
MPUYXH, TO MMPOCKTHPYETCS CO3JaHUEe aBTOHOMHOW CHCTEMBI C ONTHMAIBHBIM Pa3MEIICHUEM U
MOJKJTFOYEHUEM K BHYTPEHHEW CHUCTEME KaHAJIU3aI[Mi CENTHKOB, OUYUCTUTEINICH, OTCTOMHUKOB U
T.1. BHYTpH 37maHUS OCYIIECTBISCTCS pPa3BOJKa KAHATU3ALMMOHHBIX TPYO M TOIKIIOYCHHE
IIPOSKTHBIX AJIEMEHTOB KaHAIM3AIIMOHHOM CHCTEMBI.

K) Cucmema senmunayuu u KOHOUYUOHUPOBAHUSL.

[IpousBoauTcss pacdyeT HEOOXOJUMBIX BEHTHISIMOHHBIX KAaHAJOB C y4YeTOM
KOJIMYECTBA W AKTUBHOCTHM OCHOBHBIX MCTOYHUKOB 3arps3HeHus Bo3ayxa. Jlisg cucrem
KOHIWIIMOHUPOBAHUSI  PACCUUTHIBAETCS HEOOXOAWMas MOIIHOCTh ONTHMAJbHOTO  THUIIA
KOHAULMOHEpa. BoinonHseTcs co3ganue TpeOyeMbIX BEHTUISIIMOHHBIX KAaHAJIOB M MOHTaX TPYO
1 OJIOKOB CHCTEM BEHTUJISLINH.

BeInmonHeHne NPOEKTUPOBAHMS HWHKEHEPHBIX CHUCTEM Ha KadeCTBEHHOM YpPOBHE,
o0ecreunBaroIleM J0JITOCPOUHYI0 U Oecriepe0oitHy0 paboTy, BO3MOXKHO TOJBKO MPHU HAIWYUU
HITaTta CIELHUATUCTOB BBICOKOIO YPOBHS, OOJaJalolIUMX JOCTaTOYHBIM OIBITOM IPOBEICHUS
paboT B 3TOI 007acTH M BHYLIMTEIBHBIM CIHMCKOM YCIEIIHO PEaTU30BaHHBIX MPOEKTOB. A
MOHTaK MH)KEHEPHBIX CUCTEM TpeOyeT JA0CTYIa K CIIeUalIbHON TEXHUKE U TPO(HECCHOHATTEHOMY
UHCTpYMeEHTY. 1103TOMY 3TH Ba)kKHbI€ BOIPOCHI CIEAYET JOBEPATH JIUIIb COIUIHBIM (PUpMaM C
OOJBIIMM ONBITOM TPOECKTUPOBAHUS, MOHTaXa WHXKEHEPHBIX CETeM W XOpoueill 1e10Boi
pernyTranuen.

bubéanorpaduueckuii cnucoka:

1. Busrun A. A., l'ansumn B.H., Koyrus B.A. u np. UnxenepHas reogesus. - M.: Boicmas
mkoJja, 1985. - 352 c.
2. [DnexrponHHbIit pecype].-Pexum nocryna: http://www.proingener.ru
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Oco0eHHOCTH NPOEKTHPOBAHMSA M IKCIJIYATAIIMH BBICOTHBIX COOPYKEHHU I
NPOMBILICHHOT0 HA3HAYEHHU S

Ecen6epmuna JI.U., Kyansimkepees T.
Kazaxckas ['010BHast apXUTEKTYpPHO-CTPOUTEbHAS aKaIeMu,
pecryonuka Kazaxcran

AHHOTANUA

B cratee MNPUBOAATCA OCHOBHBIC 0COOEHHOCTHU IMPOCKTUPOBAHUA M OSKCILTyaTaluu
BBICOTHBIX COOp}I)KeHI/Iﬁ IMPOMBIIIJICHHOI'O HA3HAYCHUS.

KiarueBble ci1oBa: MMPOCKTUPOBAHUC, BBICOTHBIC 3/IaHHA, COOPYIKCHUA.

ITpu sKcrmyaTanuy BHICOTHBIX 3/1aHUI U COOPYKEHHH, Kak 00BEKTOB C MOBBILICHHBIMU
TpeOOBaHUSAMU K HAJEKHOCTH, JOJITOBEYHOCTM M JKCIUIyaTallMOHHOW 3HauumocTtu. s
BBICOTHBIX COOPYKEHUH IPH 3KCIUTyaTallud  JOJDKHBI ObITh YETKO MPEJCTABJIECHbI TPU 3Tarna:
MOHMTOPUHI TEXHUYECKOI'O COCTOSIHMSI KOHCTPYKTHUBHBIX 3JIEMEHTOB, MHKEHEPHBIX CHCTEM,
IOMEIIEHUH M Mpuierarolieil TeppUTOPUM; KOMIUIEKC MEpONPHUATHH O HpPeayHpexIeHUI0
NPEXIEBPEMEHHOTO H3HOCA W OIEPAaTUBHOTO YIPABJICHUS IMapamMeTpaMu Cpeibl OOWTaHUS;
CTpaTeruy, INpeayCMaTpUBAIOLINE YCTpaHeHHE (JIMKBHJALMIO) (PU3HMUECKOT0O U MOPaJIbHOIO
U3HOCA.

Kaxnplil 13 nmepedyrciaeHHbIX NapaMeTpoB B 3HAYMTENbHOH Mepe onpenenser o0beM,
COCTaB U CPOKHU IIPOBEJCHUS APYTUX 3TANOB, OOIYI0 MOTPEOHOCTh B MaTEPUAIIbHBIX U TPYIOBBIX
pecypcax, 00beMbl MaTepHaIbHO-TEXHMUYECKOro obecnedeHus. M30exaTh HeolpaBIaHHBIX
PHUCKOB U MOTEPb IPU IKCILTyaTallUl BBICOTHBIX COOPYKEHUH MOKHO TOJIBKO IPH IPUMEHEHUU
Hay4HO OOOCHOBAHHBIX IUIAHOB JACUCTBUI B PA3IMYHBIX BO3MOXHBIX (kK€ TEOPETUYECKH)
OKCIUTYaTAal[MOHHBIX ~CHUTYalUsAX, KOTOPBIE JOJDKHBI OBITH CQOpPMYIHpOBaHBl emie Npu
IPOEKTUPOBAHUHU U BO3BEJACHUHU BBICOTHOT'O ITPOMBIIIIEHHOI'O COOPYXKEHHUS.

Ha cragum mnpoexkTUpOBaHUS BBICOTHOTO COOPYXKEHUS, HEeoOXOIMMO  peuIaTh
HKCIUTyaTal[MOHHYIO 33Jady - 00eCHeuuTb CUCTEMY MOHUTOPHMHIA COCTOSHHSI KOHCTPYKIMHA U
MHKEHEPHBIX CHCTEM.

OCHOBHBIMU JOKYMEHTaMH, OMNPEAEISAIOIMIMMHU ATallbl SKCIUTyaTallud, JOJKHBI OBITh
"OHPOEKT TEXHUYECKOM OHKCIUTyaTalli BBICOTHOTO COOpyXkeHus" u '"mpaBWwia TEXHUYECKOU
DKCIUTyaTallMi BBICOTHOTO COOPY>KEHHU'".

[IpoekT TexHMYeCKON »HKCIUTyaTaluu JOJDKEH pa3paldaThiBaTbCsl OJHOBPEMEHHO C
BBINOJIHEHHEM pa0ouyuX YepTekeill Ha COOpy)KEHHe 37aHus U JIOJDKEH ONpeNeNsTh: Hauboee
OTBETCTBEHHbIE 32 0€30MaCHOCTh U KU3HE00eCIeUeHNe KOHCTPYKLIUY U 3JIEMEHThI MH)KEHEPHBIX
CHCTEM; BO3MOXKHBIE M3MEHEHHs WX MEPBOHAYAIBHBIX MapaMeTpOB U MPOSIBIEHUE MOAOOHBIX
M3MEHEHUH; T0yCTUMBbIE OTKJIOHEHUS MEepBOHAYAIbHBIX [1apaMeTPOB; MPUHIUIIBI ONpeAEICHUS
COOTBETCTBUS (PAKTMUYECKOT'O COCTOSIHUS 3JIEMEHTOB 3/IaHUs UX MPOEKTHBIM 3HaueHusM. Kpome
TOT0, B MPOEKTE SKCIUIyaTallMH LierecooOpa3Ho pa3paldaThiBaTh TEXHOJIOTHYECKHE CXEMBI IO
3aMEeHE U JEMOHTaXy KOHCTPYKLUI 1 HHKEHEPHOTO 000PYI0BaHMsI, B TOM YHCIIE MO JEMOHTAXY
3/1aHUS B 1EJIOM.

B kauecTBe mpumepa 3KCIUIyaTallud BBICOTHOTO COOPYXXEHHMS IPHUBENEM PE3YJIBTATHI
oOcrenoBaHusl Kene300€TOHHOM AbIMOBOM TpyOb! BbicoToi 100 M, nuamerpoM 5,1 M paitoHHOMN
KOTeJIbHOM ropoaa Carmnaesa.

KenezobeTtonnass apiMoBas TpyOa BwicOTOM 100 M HaxXoguTCs B OTrPaHUYEHHO
paboTOCTIOCOOHOM COCTOSTHMM. DKCIUTyaTalusi TPyObl BO3MOKHO TOJBKO TOCJE BBITOJHEHUS
PEMOHTHO-BOCCTAaHOBUTEIbHBIX paboT. Ilpu oOcnenoBanuu TpyObl OBLIM  YCTaHOBJIEHBI
CIIEIyIOIINE 3aMEUYaHUs:
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° Hapyxnas moBepxHocTs. Habmromaercs mporecc pa3pylieHHs] TTOBEPXHOCTHOTO
clos W Tena OETOHA CTEHKHW CTBOJA TMPAKTUYECKH 1O Bcel BhICOTE cTBoJa. [Ipomcxomut
WHTCHCHBHOC BBIBETPUBAHWEC H pa3pylieHue OETOHa, OCOOCHHO B MOHTQXHBIX IIIBaX
OcTOHMpPOBaHMsI. 3alIUTHBINA CJIOM OeTOHAa Ha JIOKAIbHBIX yYacTKaxX pa3pylieH W OTOJICHHas
apmarypa IoJIBep>KeHa Mpoiieccam KOppo3uu;

° Buyrtpennss noepxHocTh. COCTOSHUE KUPIUYHON (yTEPOBKH HEOHO3HAYHO I10
BCE BBICOTE, HO B II€JIOM OIIEHHMBAETCS KaK pabOTOCIIOCOOHOE M MPHUTOJHOE K dKCILTyatanun. Ha
HEKOTOPBIX yJ4acTKaxX OTMEUEHBbI HAYMHAIOIIME IMPOIECCHI BHIIIOPA CTEHKH (YTEPOBKH BHYTPb
TpyObl. Hapyiiena ra3omioTHOCTh KJIQJKH U MECTa MPUMBIKAHUS B CIE3HSIKOBBIX IMOsCaxX, 4TO
BEJICT B CBOIO OYEPE/Ib K (PHIIBTPAIIMH BIIaTH OTBOJMMBIX T'a30B B 3a30p MEXKIY JKeIe300€TOHHBIM
CTBOJIOM U KPUINUYHOW (YTKPOBKOH, YBIAXKHEHUIO (BOJOHACHIINICHUIO) YTEIUTUTESI U
BBIMIMPaHus (PYyTEPOBKU BHYTPH CTBOJIA.

° Cucrema Trpo303amMThl, CBETOQOpPHBIE OrHM HA IYTH  CJIEAOBaHUS
aBHATPaAHCIIOPTA (CBETOOTPAXKIACHUE) B aBAPUITHOM COCTOSTHUU.

B pesynbrarte o0ciieoBanys ObLIN 1aHbl PEKOMEHAALINHN:

° Y4YacTku MOBEPXHOCTH CTBOJIAa C OTOJICHHOH apMmaTypodl U pa3pylIeHHBIM
3alIUTHBIM CJIOEM HEOOXOJMMO OYHUCTHTh OT PAa3pyILICHHOTO BBIBETPEHHOTO CJOsi OeToHa,
apMaTypy — OT IPOJIYKTOB KOPPO3UHU, TIPOIYTh CKATHIM BO3JIYXOM, TIIATEIBHO MPOMBITH BOJOM
1OJ1 JIaBJICHUEM, TTOKPBITh TOPKpeTOeTOHOM Ha 20-30 MM, BOCCTAaHOBHUB 3aIIUTHBINA CJIOM.

° HaBecHble METAIDIOKOHCTPYKIMH CBETO(MOPHBIX IUIOMIAJIOK B OTPAaHUYCHHO-
paboTOCIIOCOOHOM COCTOSIHUU. MeTaml KOHCTPYKIME IOABEPIcsl KOPPO3HMOHHOMY H3HOCY,
KOTOPBI KapJMHAIBLHO HE BIUSET Ha pab0OTOCIIOCOOHOCTh KOHCTPYKIUI B IIEJIOM.

J Cucrema rpo303auThl, CBETOQOPHBIE OTHH TPEOYET MOJTHON 3aMeHbI IIaOHOB
¢doHapeit, MPOBOAKH U PACIPEACTUTEIHHBIX KOPOOOK.
o Jlisi BOCCTaHOBJIEHHSI TIOJHOM paboTOCIIOCOOHOCTH IBIMOBOM TPYObl KUpIHUYHAS

KJIaJIKa Ha HEKOTOPBIX aBAPUMHBIX OTPE3KaxX CTBOJIA TPYObI HE BBINOJIHATH (DYTEPOBKU B CBSI3U C
TPYAOEMKOCThIO padoT. Ilpennoxeno 3aMeHnTh QyTepOBKY U3 KUPIUYHON KIJIAJAKH Ha MOKPBITHE
U3 TOPKPETOETOHA.

Hamnpumep, B cuiny OOBEKTUBHBIX OOCTOSITENIBCTB, HEBO3MOKHO TOBOpUTH 0 100%
CYIIECTBOBAaHMM  aOCOJIIOTHOW HKCIUTyaTallMOHHOW  HAJEKHOCTH  apMaTyphl, CTBIKOBBIX
COCIMHEHUH, METAJUTMYECKUX U OETOHHBIX CTHIKOB B pabotocrnocoOHoM coctosiHuu. C 3TOMH
LENIBI0 PAHO WMJIM TO3JIHO MPOBOIATCA IIAHOBbIE PEMOHTHBIE PabOThI, MOATOMY B IpaBUIAX
AKCIUTyaTallMi JOJIKHO ObITh OTOBOPEHO, YTO B TEUEHHUE OMPEECIIEHHOTO MPOMEXKYTKa BpEMEHU
BO3MOXKHO MpPOBEAECHUE OOCIIEAOBAaHUS KOHCTPYKTHUBHBIX D3JE€MEHTOB M HX KalmHUTaJIbHOIO
PEMOHTa WM PEMOHTa BCEro coopyxkeHust B 1enoM. Ilocne oOcnenoBaHus MOXKHO CYIOUTH O
COOTBETCTBUM TpeOyeMOMY YpPOBHIO KadecTBa, JaBaTh PEKOMEHJAIMH IO IPEOJOJICHUIO
MOBPEXJACHUM U BBINOJIHEHHUIO PEMOHTHBIX pabOT. AHaJOrMyHblE TPeOOBaHUS MOTYT OBITh
chopMyIHpPOBaHbl K KaY€CTBY BCEX KOHCTPYKTHUBHBIX 3JIEMEHTOB M CHUCTEM KHM3HEoOecreueHus
BBICOTHOT'O COOPY>KEHHUS.

[IpakTH4yeckHuii ONBIT, HAKOIUIEHHBIA IMPHU SKCIUTyaTallkd BBICOTHBIX COOPYXEHHH B
Kazaxcrane, 0e3ycioBHO, SIBISETCS XOpPOIIEH OCHOBOM MJisi pa3pabaTbIBa€MbIX IMPOEKTOB U
IPaBUJI UX TEXHUYECKOH SKCIUTyaTalluy.
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KoMno3nunoHHbIi MaTepuaJ Ha 0CHOBE TMIICOCOIEPKAIIUX OTXOI0B U IPUPOJIHOIO ChIPbS
IToBO/IZKCKOTO peruoHa

Hsamenko FO.I'., EBcturuees C.A.
CapaToBCKHH TOCYJapCTBEHHBIN TexHu4Yeckui ynusepcutet, CAJINA,
r.Caparos, PO

AHHOTANUA

B crarbe paccmarpuBaeTrcsi BO3MOXKHOCTbh TOJYYEHUS] KOMIUIEKCHOTO BSDKYIIETO
(I'LIITB) HA OCHOBE TEXHOTEHHOT'O U MTPUPOTHOTO ChIphsi CapaToBCKOM 00IacTH

KioueBble cjioBa: KOMIO3UIIMOHHBIM MaTepHall, THUIICOCOAEPKAIIUE OTXOBI,
npupoaHoe cbipbe, [ToBomkckuil paifioH.

CoBpeMeHHbIE MUPOBBIC TEHJICHIIMM HAmpaBieHbl Ha pa3padOTKy M BHEAPCHHE
TEXHOJIOTHIl, OOecneunBaroluX 53HEPro- M pecypcocdepexxkenue. g 3TOro HeoOXOAMMO
CO3/1aBaTh MaTepUabl HOBOTO IOKOJICHHS, OTBEYAIOIINE BCEM COBPEMEHHBIM TPEOOBAHUSAM C
TOUYKH 3PEHHUS UX CBOMCTB M TEXHOJOTUHU X U3TOTOBJICHHUS.

BricTprlit porpecc B 00JIaCTH MPOU3BOACTBA CTPOUTENBHBIX MAaTEpPHaIoOB M BBIXOJ Ha
NepeoBble MO3UIMU, BO3MOXKHBI TOJBKO Ha 0a3e COBPEMEHHBIX HAYKOEMKHX M BBICOKHUX
TEXHOJIOTUH OCHOBAaHHBIX HAa HAay4yHO OOOCHOBAaHHBIX METOJUKAX M ONTHMHU3AIMH COCTABOB
CTPOUTENBHBIX MaTepuanoB. Takoi MOIX0/ JOKEH 00ECeUUTh BHICOKOE KaueCTBO MPOIYKIIUH,
€€ 9KOJOTHUYECKYI0 0€30MacHOCTh U YPPEKTHBHOE HCIIOIb30BAHUE BCEX BHUJIOB CHIPHS, B MIEPBYIO
o4epesib TEXHOT€HHOTO.[ 1 ]

CornacHo CIOXUBIICHCS HAa CETOAHSANIHWNA JI€Hb TEHACHIUH JHIUPYIOIIee MECTO B
CTPOHUUHAYCTPUHU 3aHUMAIOT, TAKHE BSOKYIIU KaK MOPTJIAHIIEMEHT, U3BECTh M HEOObIas A0
MPUXOJIUTCS Ha THUIIC.

XOoTsi THUIC M SBISETCS UIMPOKO PACIPOCTPAHEHHBIM MPUPOAHBIM MHUHEPAIIOM,
NPOAYKTHl OOXKHTa KOTOPOTO HCIONB3YIOTCS BO MHOTHX OTpPACisSX IPOMBIIUICHHOCTH:
XUMHUYECKOH, TEKCTUJIbHOW, IEMEHTHOW, a TakkKe B MEIUIIMHE U CEeIbCKOM XO3SIHCTBE.
CymiecTByeT psii pETHOHOB CTpaHbl, B ToM uncie U CapaTOBCKUM, KOTOPBIE HE HMEIOT 3aIacoB
IOPUPOJHOTO TUICOBOrO ChIpbsi. OAHAKO 00BEM THICOCOAEPXKAIIMX MOOOYHBIX MPOAYKTOB B
CapartoBcKkoii 00J1acTH MPEBHIIAET 00BEM CHEIUATBLHO J00BIBAEMOTO TUIICOBOTO KaMHS B psJe
peruoHoB. Hanbomnpliee 3HaueHWe U MIPUMEHEHHE B MPOU3BOJCTBE CTPOUTEIHHBIX MAaTepUAIOB
umeeT gocdorurc, coaepkaHue Iuruapara cynb@ara kanplus B HeM coctanisier 80....95%.

[IpeioskeHO OrpoMHOE KOJMYECTBO CIIOCOOOB mepepaboTku Qocdorumnca HO, He
CMOTpPS Ha 3TO 00BEM €ro YTHJIHM3AIMH OCTAIOTCS HE3HAUYUTENFHBIMH. JTO CBS3aHO C PSIOM
GU3UKO-XUMHUECKUX U (U3HKO-MEXaHHMYECKUX CBOUCTB (ocdorumnca: Haauuue KUCIOT U
IpUMeceid, BBICOKOE COAEp)KaHWE BJIAard M TUTPOCKONMUYHOCTh. B TOke BpeMs yTHIU3aIUsA
docdorurca mMo3BoISET COKPATUTh MOTPEOICHUE MPUPOJTHOTO TUIICOBOTO KaMHSI M YMEHBIIIUTh
yepO OT CKJIQAMPOBAHUS 3TOTO OTXO/A.

JIabopaTOpHBIMH U MPOU3BOJICTBEHHBIMH HUCCIICIOBAHUSIMU YCTAHOBIIEHA MTPUTOIHOCTD
cyibdarconepKamnx OTXOMOB JUIsi MPOU3BOJCTBA THUICOBBIX BSDKYIIUX W HM3ACTHA Ha HX
OCHOBE, a TIPaKTUKa TMPOMBIIUIEHHO pa3BUTHIX CTpaH, B TMEpPBYI ouepens SAmnoHuw,
CBHUJICTEIILCTBYET O IIETIECOO0PAa3HOCTH NMPUMEHEHHS THUTICOCOMEPKAIUX OTXOJ0B B KPYITHBIX
Maciradax.

OnmHako, TpU  BCeX  TEXHOJIOTMYECKHX,  OKCIUTyaTallHOHHO-TEXHHUYECKUX |
HKOHOMHUYECKUX MPEUMYIIECTBAX TMIICOBOE BSDKYIIEEe M BsDKYIlee OCHOBE (pocdorurca mmeer
CXOKH€ HEJOCTaTKH - HU3KYI0 BOJOCTOHKOCTH W MOPO30CTOMKOCTh, HHM3KYIO MPOYHOCTH M
60JIBIITYIO TON3Yy4YecTh (0COOEHHO BO BIaKHOM COCTOSIHUN).

JlaHHas TTpoOIeMa IMUPOKO U3BECTHA U OCHOBHOM ITYTh €€ PEHICHUs JISKUT B IIEPEBOJIC
THIICOBOTO BO3AYIIHOTO BSDKYILIETO B THAPABIMYECKOE MYTEM €ro pelenTypHOW MoIupUKaIIH
IIPY TIOMOIIM aKTUBHBIX MUHEPAILHBIX JO00ABOK W MOpTIaHAneMeHTa. Hanbompimee pa3BuTne B
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3TO HAIpPaBJIECHUM JAOCTHUIIIM TUICOLUeMeHTHomynunonanossle Bsokyme (I'LIIB) pazpaboranubie
emre B 30-40 romax npouuioro Beka Bomkenckum A.B. u ero mko:oil. [2]

Ilenpto manHOW paboThl siBIsieTcs: paspabotka cocraBa [I[IIB Ha ocHOBe
rurcocosepkaimero orxoma — Gocdorunca, akTuBHOW MuHEpanbHOH p00aBku (AMJl) wu
HNOPTJIAHALEMEHTA.

B xome mnomydenust ¢ocPopHON KHUCIOTHI M3 amaTUTOBOTO KOHIEHTpara IIo
JUTUAPATHOMY CHOCO0y KpucTaumsyercs cyiabgar kanblus. ChopMHUpPOBaHHBIE KPUCTAIUIBI
cynbdara Kamblus 0O0JaJal0T HE TOJBKO OINpEAeTeHHBIM pa3MepoM, HO U (a30BbIM U
XUMHYECKHM cocTaBoM. OHHU COZIepKaT COOCAKICHHbBIE M COOKPHCTAINYECKHE IPUMECH B BHJIE
HEPA3JIOKUBILETOCS alaTuTa, COCAMHEHMS] PEIKO3EMENbHBIX 3JIeMEHTOB, (ochopHOl U
KpeMHE()TOPUCTOM KUCIOTHI, BOJIOPACTBOPUMBIX (hocaroB Kanplusi. B urore cynbdar kanpuus,
COCTOSIIMM W3 MEJNKUX U Pa3IMYHbIX [0 pa3Mepy KpHUCTAJUIOB, oO0JamaeT Xy.ulei
(GWIBTPYEMOCTBIO H, CIIEAOBATEIBHO, COJIEPKHUT OO0JIbIIIe CBOOOJHOM BIard U BOAOPACTBOPUMOM
(HeoT™bITO#) hopmbl P2Os.[3]

Xumudeckuit cocras ocdorurica

Ca0 SO3 P205 SiO; Fe,O3 F

27,3-31,02 | 54,15-65,40 0,98-1,19 0,55-0,68 0,35-0,44 0,18-1,7

CnoXHOCThP XUMHYECKOTO COCTaBa W HaJIWYue (U3NYECKH CBS3aHHOW BOIBI B
KonuuecTBe 27-32%, HEraTMBHO CKa3bIBAIOTCS Ha BSOKYIIUE CBOMCTBa (ocdorurca u Gusmnko-
MEXaHUYECKUX XapAKTEPUCTUK KOMITO3UTOB Ha €ro OCHOBE.

YCcTpaHuTh JaHHBIE HEJOCTATKU MOXKHO CIIEAYIOLUMU CIIOCO0aMHu:

— mpoMbIBKa (ocdorurica BOAoH;

— IIPOMBIBKA B COYETAHMM C HEUTpAIU3alUed U OCAXACHHEM IIPUMECEH B BOJHOU
CYCIICH3H1H;

— METOJl TEPMHUYECKOT0 Pa3JI0KEHUs IPUMECEH;

— BBEJICHUE HEUTPAINU3YIOLINX, MUHEPATU3YIOIIHUX U PETYJIHNPYIOIUX KPUCTAILTU3ALNIO
700aBOK Iepe]] 00’KUTOM U MOCTIe HEro.

[IpencraBienHble ciocoObl 00IaAI0T KAaK MOJOXKHUTEIbHBIMU, TaK U OTPULATEbHBIMU
napaMerpami. [4]

B xauectBe AM/I BbIOpaHbl ropHble MOPOJBl MecTopoxkaeHni CapaToBckoil obnacty,
OPUYMHOM BBIOOPA JTaHHBIX MOPOJ B BUE (DYHKIIMOHAIBHBIX 100ABOK SIBUJIOCH XapaKTepHas JJIs
HUX aJCOpOLMOHHAs AaKTUBHOCTb. OJTU MaTepuajbl, HMes OYEHb pPa3BUTYIO YAEIbHYIO
MOBEPXHOCTh W TMOPHCTOCTh, WHTEHCHUBHO IMOIJIOIIAIOT JOBOJILHO OOJIBIIOE KOJHUYECTBO
CBOOOJHOM BOJIBI U ITPOYHO €€ YJep>KUBAIOT.

ITpu npoBenenun sxcnepumMenToB AM/] ncrnonb3oBanuck B BUE ApOOICHON KPOIIKH ¢
KPYIHOCTBIO 3€peH He Oosee 2-3 MM.

AHanu3 SKCIEPUMEHTAIBHBIX JaHHBIX IO3BOJIAET CHENATh BBIBOJ O TOM, 4YTO IIPH
COBMECTHOM TepMHUYecKOM 00paboTku wucxonHoro ¢ocdorunca u AMJl cyliecTBeHHO
yay4IaTes (U3MKO-MEXaHHUECKHUEe CBOWCTBA BsOKYIIEro. B pesynbraTe uyero mojydeHHas
kommosurust «PI+AMJl» obnagaeTr OTIWYUTEIBHBIMH XapaKTEPUCTHKAMH OT HCXOJIHOTO
dochorunca oboxxkeHHOro npu Tex ke ycrnousax. s momyuenust ['LIIIB B mosnyueHHBIE
KOMITO3UIIMN HEOOXOAUMO BBECTH MOPTIAHALIEMEHT.

Cpoku [Ipenen mnpodHOCTH ™pHU
pH pH CxBateiBanus, |Bogomnot| cxatuu, Rq (MIla) Koag-t
Hamveronare (Hau.) |(0Op) MuH pebH, % BOJOCT
) ’ 29 Tcyt 28cyT
dochorurc 3,6 5,45 mHau-20; kou-45 68 0 3 45 0,3
OI+AMT* 3,7 7,2 |aaud-10; xon-20 55 1,3 5 7,2 0,65
dI+11 - - Hay-25; koH-40 65 0 4,3 5 0,57
OI+AMT*+11 - - Ha4-8; KOH-18 50 2 6,6 12 0,8

[Tpumeuanue: @I' — pocdorunc; AMJ] — ropnas nopoaa; L] — iemenT.
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Takum oOpa3om, wucnonb3oBanue AMJ[ B mporecce 0OXHra IMO3BOJIUT CHHU3HUTH
SHEProeMKOCTh 3a cueT aOcopOIMM BIarM W HETaTHUBHBIX IpPUMECEH colaepikaumxcs B
docdorurnce. [Momyuennsie kommozunuu u ['TIIIB Ha UX OCHOBE MOTYT OBITh MCIOJIH30BAHBI B
CYXHUX CTPOUTENBbHBIX CMECSAX U HU3KOMAPOUYHBIX OETOHAX.
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ConporuBiieHrne KOMIO3MIMOHHOTO CWJIMKATHATPUEBOT0 TENJIOU30JISIIUOHHOTO
MaTepuaJia 0MOJOrH4ecKoii KOPppPo3uun

Npamenko 0.I"., ITaBnosa N.JI., CtpaxoB A.B., Bamenko H.A.
CapatoBckuii rocyAapCTBEHHBIN TEXHUYECKU yHUBepcuTeT, r.Caparos, PO

AHHOTaNus

B cratbe paccMaTpruBaCTCA  OLICHKA OMOCTOMKMX CBOMCTB KOMITO3MIITMOHHBIX
MaTcpHraJioB Ha OCHOBE CUJIMKAaTHAaTPUCBOT O CBA3YIOIICTO, MOI[I/I(bI/IHI/IpOBaHHOFO
MHHCPAJIbHBIMU )106aBKaMI/I Ha OCHOBE MCCTHOTO ITPUPOAHOI'O U TEXHOTCHHOI'O CBIPbSI.

KiaroueBble cJioBa: KOMIIO3UITMOHHBIM MaTepuai, TETUIOM3OJISIHNS, CHIIMKAT HaTpHs,
OMOKOppPO3USL.

Abstract

The article considers the estimation of biological resistance properties of composite
materials based on sodium silicate binder, a modified mineral supplements on the basis of local
natural and manmade materials.

buocTtoiikocTs Tenmnon3onsauonHbx MarepuanoB (THM) xapakTtepu3yeTr CTOMKOCTh K
BO3/ICUCTBUIO I'PUOKOB, OaKTepuil U JPyruxX MUKpOOPraHU3MOB Ha UX CTPYKTypy. HeraruBHomy
BO3JICHCTBUIO MHMKPOOPraHM3MOB MOTYT IOJBEPIHYThCS Kak OpraHUYecKue, Tak U
Heoprannueckue THM, pacroyiokeHHbIE B HENOCPEACTBEHHON OJIM30CTH OT OpPraHUYECKHX
Cpell, UTO MPEACTABISAET CEPhE3HYIO OMACHOCTb.

buonornueckn akTUBHBIE Cpelbl MOTYT OKa3blBaTh OTPHULATEIBHOE BO3JECHCTBHE
MPAKTUYECKH Ha BCE CTPOUTENbHBbIE MaTepHalibl, B TOM 4YHCIE M Ha MaTepHalibl Ha OCHOBE
CHUIMKaTHaTpueBoro cs3ywomero [1; 2]. OcoGeHHO OBICTPO CTPOUTENbHBIE KOHCTPYKIIUU
pa3pyuiatoTcs Ha NPeANpUITUIX XUMUYECKOH, MUILEBOM U IPYruX MPOU3BOJICTB, 0COOEHHOCTHIO
KOTOPBIX SIBJISIETCS HaJTMuue O0OraToi MUTaTeNbHON Cpebl JUIsi MUKPOOPTaHU3MOB [3; 4].

B Hacrosiiee Bpemsi UMEIOTCS JaHHBIE, KOTOpbIe YOEAUTENbHO JOKAa3bIBAIOT HE TOJIBKO
ydacTue, HO M IIEPBOCTENEHHYIO POJIb MUKPOOPTaHNW3MOB B KOPPO3HOHHBIX Ipoueccax [3; 4].

B nocnennee BpeMsi CTaHOBSATCS aKTyaJIbHBIMU BOIPOCHI MOBBIIIEHUS OMOJIOTHYECKOM
CTOMKOCTH pa3JIMYHbIX MaTepuaioB. AHamu3 pabor A.A. Anucumona, B.W. bumas, A.Jl.
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Borarosa, A.Il. BecenoBa, A.A. I'epacumenko, B.T. EpodeeBa, Uyiiko A.B., N.I'. KaneBckoii,
E.A. Mopo3sosa, A.A. [Tamenko, JL.II. CBunepckoro, B.®. Cmupnosa, B.1. Conomarosa, M.C.
@®enbamana, P. bnatauka, B. 3anoBoii, L. Coretzki, S.J. Pirt 1 1pyrux aBTOpoB OKa3bIBaET, YTO
OHOpa3pyIIeHUsIM TOJBEP>KEHBl NMPAKTUYECKH BCE MaTepuaibl: METaUNIMYeCKUE, KaMEHHBIE,
OcTOHHBIC W T.I. bHOpa3pylieHUs BBI3BIBAIOTCS KaK MaKpOOPTaHU3MAaMH - >KHBOTHBIMH,
NTUI[AMH, HACEKOMBIMHU, TaK U MUKPOOPraHU3MaMu - OaKTepHsIMH, IpubamMu, aKTHHOMHIIETAMHU.
JluTepaTypHbIe JTaHHBIC CBUICTEILCTBYIOT, 4To Oosiee 40 % oOmiero oobema OuopazpylieHu
CBS3aHO C JESTEIbHOCTbIO MHUKpPOOpPraHum3MoB. OtTedecTBeHHAass U 3apyOe)kHas CTaTUCTHKA
MOKa3bIBaeT, 4YTO HaAWOOJbIIEEe IOBPEXKAAIOUICe BO3ACHCTBHE HA MNPOMBIIUICHHBIE U
CTpPOUTENIbHbIE ~ MaTepuanbl  OKa3blBAIOT  MHUKpOCKONuYeckue TrpuObl. WX  BbIcoKas
JNECTPYKTUPYIOIIAsi aKTHBHOCTh OOYCJIOBJIEHA CIIOCOOHOCTBIO aJalTHPOBATHCS K MarepHajiam
pa3IMYHON XMMHUYECKON MPHUPOABI, YTO CBS3aHO MPEKIE BCETO0 C HAJMYHMEM Yy HHX XOPOIIO
Pa3BUTOr0, MOIIHOTO U MOOMIILHOTO ()epMEHTHOTO KOMILIEKCA.

Ha ceroansiiinuii 7eHb MOBeACHUE KOMIIO3UTOB Ha OCHOBE KUAKOTO CTEKJIA B YCIOBUSIX
BO3JICUCTBUSL OHMOJIOTMYECKH AarpecCHBHBIX CpEeJ  HCCICIOBAHO HE JOCTATOYHO IIHUPOKO.
[IpuMeHeHre KOMIIO3UIIMOHHBIX MAaTepUaloB HAa OCHOBE JKHJAKOTO CTEKJIa B 3JaHUSX U
COOpY)KEHMSIX, TJ€ BO3MOXHBI  IPOLECCHl  OWoOpaspylieHusi, TpeOyeT  MpPOBEACHUS
JOTIOTHUTEIbHBIX KOMILJIEKCHBIX HCCIEAOBAaHUN TMPOIIECCOB B3aMMOJICHCTBHS KOMIIO3UTOB C
OMOJOrMYECKUMHU CPEIaMU.

MuxkpoOuonoruyeckasi KOppo3usi MOKET UJITU Pa3TUYHBIMU MYTAMU:

* HEMOCPEICTBEHHBIM BO3JICHCTBHEM IPOIYKTOB METa0O0JIM3Ma MHKPOOPTaHW3MOB Ha
CTPOUTENbHbIE KOHCTPYKIIUU;

* 00pa3oBaHHUEM OpPraHUYECKHX TPOAYKTOB, KOTOpPHIE MOTYT JEHCTBOBATh Kak
JENONSPU3aTOPBI WIIH KaTaJu3aTOPhl KOPPO3UOHHBIX PEaKIIUii;

* KOPPO3HWOHHBIC PEAKIIMH CTAHOBSITCS OTACIHHOW YacThIO METa0OIMYECKOro ITHKIIa
OakTepui.

B KOppO3MOHHBIX TPOIECCax MOTYT Y9acTBOBAaTh MHUKPOOPTAHW3MBI, OTHOCSIIHECS K
[IMPOKOMY KPYTY POJOB M BHUIOB. DTO MOTYT OBITh OaKkTepuu, 00pa3yroline HEOPraHUYECKUe
KHCJIOTHI, OKHCIISTIOIIUE METaH, KEeJIe300aKTepPHH, a TaKKe TPUOBI M BOIOPOCIA. B O0bIIUHCTBE
CIIy4aeB OHHM CIOCOOCTBYIOT CO3JaHHIO arpecCUBHBIX Cpel, B KOTOPBIX YCKOPSIFOTCS
KOpPpPO3WOHHBIE TIporiecchl. Hambosee akTHBHBI B KOPPO3HMOHHOM OTHOIIECHUHU JIUTOTPOQHBIC
OakTepuu, OKUCIAIOININE HeOpraHndeckue coeannenus [ 1, 2, 3].

[TopucTtocTh W MHKPO3OHAJIBHOE  3aceliecHHe  OaKTepUsSIMU  TIOBEPXHOCTH
KOMIO3UIIMOHHOTO MaTepuaja Ha OCHOBE JKHIKOTO CTEeKJa MPUBOAUT K u3MeHeHuio pH u
pa3pylIeHUIO TIOBEPXHOCTHOTO CJIOsl KapOoHara KaibIusa. OCOOCHHO arpeCCUBHBIMH CUHTAIOTCS
a’pOOHBIE THOHOBBIE OAKTEPUH, DKZOTEPMUUYHO OKHCISIONIME BOCCTAHOBJICHHBIE (POPMBI CEpPhI
npu  J0cTyne cBoOomHoro Kuciopoaa [3, 4]. buocompoTuBieHHE KUIKOCTEKOIBHBIX
KOMIIO3UTOB OTPAaHUYEHO WX TMPUPOJOA, TOCKOIBKY KaMWUJUIAPHO-TIOPUCTBIE MaTepuabl
CKJIOHHBI K aKTUBHOMY aJICOPOMPOBAHUIO aTMOC(EPHON BIIarW, a 3aTeM IOSBICHHIO HAa HUX
MUKpPOOPTraHn3MoB. KOMIO3UTHl HA OCHOBE CHIIMKATHATPUEBOTO CBS3YIOMIETO C TOBBIIMICHHOM
OMOCTOMKOCTHIO BO3MOXKHO IIOJIYUUTh ITYTEM PAIMOHAIBHOTO IOA00pa COCTaBa CHIPHEBOM
CMECH.

Mmuoronetaue wuccinemoBanms [1, 2, 3] B o0macTu OHOJIOTMYECKOM CTOHKOCTH
KOMIO3UIIMOHHBIX CTPOUTEIHHBIX MATEPUAJIOB CBUACTEIHCTBYIOT O TOM, YTO W3 OOJBIIOTO
MHOT000pPa3usi MUKPOCKOITMYECKUX OPTaHW3MOB HAHMOOJIbIIIEe pa3pyllaolee BO3JCHCTBUE Ha
MPOMBINUICHHBIE W CTPOUTENbHBIE MaTepHallbl, W3ACNUS W KOHCTPYKIMU OKAa3bIBAIOT
munenuansabie Tpuosl Aspergillus niger u Penicillium chrysogenum. Hcxons u3 3Toro, Hamu
OblTa TIpoBeJeHa OIleHKa OWOCTOWKOCTH KOMIIO3UTOB HA OCHOBE CHIIMKATHATPUEBOTO
CBSI3YIOIIETO B YCIOBUSX BO3JICHCTBUS JAHHBIX BHJIOB TPHOOB.

B nmanHOil paboTe B KauecTBE HANOJHUTENEH CHIMKATHATPUEBBIX KOMIIO3UIIHIA
pacCMaTpUBAIKMCH: TMHPOJU3HAS Ccaka, OWHApHBIC HANOJHUTENN «Iedekar-caxay (mpu
COOTHOIIIEHUU KOMIOHEHTOB 1/2); «docdorumnc-caxa» (1/2) [5]; CHUIUIUTOBBIE MOPOMIBIL:
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KpEeMHHCTad, INIMHUCTAd U Kap6OHaTHa$I OIIOKH, MGHKOIII/ICHepCHBII\/'I HAaIIOJIHUTEIIb HA OCHOBEC 6051
Kepamuueckoro kupnuva. CocTaBbl CHIPhEBBIX CMecel MPUBEICHBI B TabuIie 1.

Tabmuna 1
CocTaBbl CBIPbEBBIX CMecel rpanynupoBanHoro THM

COI[ep)KaHI/IC KOMIIOHCHTOB B COCTaBax, MacC.4.

KomnoneHTHI

1 2 3 4 5 6 7 8

CI/IJ'II/IKaTHanI/IeBOG CBA3YIOIICC

(CHC) 100 100 100 | 100 | 100 | 100 | 100 | 100

[TuponuzHas caxa - 10 - - - - - i

«medekar-caxay - - 10 - - - - -

«docdorurc-caxan - - - 10 - - - -

Kpemuucras onoka - - - - 10 - - -

I'muuucras omnoka - - - - - 10 - -

KapOonaTHas omoka - - - - - - 10 -

MBKK - - - - - - - |10

Wcnpitanus rpanymupoBanHeix THM Ha oOpacTaeMOCTh MHLEIHAIBHBIMH TpUOaMu
IpoBOAMINCH B cooTBeTcTBHE ¢ TpeboBanusmu ['OCT 9.049-91 [6] - no meromam 1 u 3. B
JAaHHOW paboTe M3y4alMCh KOMITO3UTHI C Pa3IMYHBIM COJCpPKAHUEM IHPOIU3HON CaXHu u
MUHEPAJIbHBIX HAmoJHHUTENeH. Pe3ynbTaThl MCClieJOBaHMS KOMIIO3UTOB Ha OHMOCTOMKOCTH OT
KOJIMYECTBEHHOTO COICP)KaHUs HAIIOJIHUTEICH TpUBEICHBI HA puc. 1.

6
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5 3 3 3 3
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1 1 1 1
1 |
0 0 0 0 0
0 1 | I 1 1
Ge3 caxa Aedekat-caxa docdorunc- KpeMHucTas rnuHUCTasn Kap6oHaTHas MBKK
HanonHuTens caxa onoka onoka onoka

Bua HanonHuTens

| O MeTtog 1 O MeToa 3 |

PI/IcyHOK 1 — 3aBHCUMOCTH O6paCTaCMOCTI/I KOMITIO3UTOB Ha OCHOBC CUJIMKATHATPUCBOI'O
CBA3YIOLICTO, HAITOJHCHHOI'O pa3JIMYHbIMU HAITOJTHUTCIIAMUA

Kak BuaHO M3 rpaduMKoB, KOMIIO3UTHI Ha OCHOB CHJIMKATHATPUEBOTO CBSI3YIOIIErO C
BBE/ICHHEM NMUPOJIM3HON caku (pyHruumaHel npu aevicteuu rpudos Penicillium chrysogenum u
Aspergillus niger, korma coxepkanue AaHHOW n00aBku coctaBisier 10 mac. 4. Ha 100 Mmac. 4.
CHJIMKaTHATPHEBOTO CBs3yrOmIEero. Kommo3uTsl ¢ OWHapHBIMH T00aBKaMu «aedekar-caxa» |
«pochorurmec-caka» 0071agar0T TPUOOCTOWKOCTRIO Tpu  jedictBuu  rpudoB  Penicillium
chrysogenum u Aspergillus niger npu conepxanuu gaHHBIX 100aBOK B mpexaenax ot 10 mac. 4.
Ha 15 mac. 4. no6asok u 100 mac. 4. CHC. IIpuyem cootHomenue nedekar (dpocdorurnc)/caxa B
OuHapHBIX 100aBKax cocTasiseT 1/2.

WccnenoBanne BO3MEHCTBHS THUPOIU3HOW CaXd HAa OMOCTOMKOCTh KOMIIO3UTOB
[I0Ka3ajo, 4YTO C YyBelaudeHueM e€ coaepxkanus ¢ 5 npo 15 mac. u. Ha 100 mac. u.
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CHJIMKaTHaTPHEBOTO CBs3yroliero, kKomrno3utel Ha ocHoBe CHC craHoBsATCS (QyHrUIMAHBIMU
(pamuyc 3a7ep>KKH pOCTa MUIIETHATBHBIX TPUOOB cocTaBiisgeT OT 2 10 10 Mmm).

W3ydyeHue BIUSHUSA NOPUPOJbl U KOJWYECTBEHHOI'O COJEpPYKAHUS HAIMOJHMUTENS Ha
OMOCTOMKOCTh KOMITO3UTOB IO3BOJIMJIO CJENaTh BBIBOJ, YTO HaWJIy4lled OMOCTONKOCTHIO
00TajaloT KOMIIO3HUTHI, HAIOJHEHHbIE OWHApHBIMH J00aBKaMH  «aedekar-caxka» WIH
«pocdorurc-caxayn, ¢ coaepkanrueM ux B coctaBe 5-10 mac. 4. Ha 100 Mac. 4. CBA3YIOIIETO —
KOMITO3UTHl HAa OCHOBE JaHHBIX COCTABOB SIBIISIIOTCS T'PUOOCTOHKMMH, HO HE (DYHTHIMIHBIMHU
(ycroitumBOCTh K JAciicTBHUIO TpubOoB 1-2 Oayma mo meromam 1 m 3 [6]). BBemenume Takux
HAIlOJIHUTENIEH KaK KpeMHHUCTass ¥ riuHucTas onoku u MBKK nmpuBoaur Kk He3HAYUTEIBHOMY
3acesneHuto (obpacraemocTtH) nosepxHoctu TUM mMukpoopraHu3MaMu, a COCTaB, HAIMOJTHEHHbBIN
KapOOHATHOW OMOKOM, mpu conxepkaHuu oT 5 10 15 mac. 4. Ha 100 mac. u. CHC oxka3ancs He
rprUOOCTONKUM.

Pesynprar mosiBieHus1 OMOCTOMKHUX CBOMCTB KOMIIO3HMIIMN B MPUCYTCTBUU MHPOIUIHON
CakH, OOBSCHSETCS] HAJTMYUEM B COCTaBE MUPOJIM3HON CakKM OKCHJIA IIMHKA U cylbduaa I1HKa,
COYeTaHUE KOTOPBIX OOyCIaBIMBaeT (YHTHIMIHOE [EHCTBHE 3TOT0 KOMIIOHEHTa (pajuyc
3aJIep>KKH pOCTa MUIIEIUATBHBIX TPHOOB cocTaBiseT oT 2 A0 10 mm).
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IIpuMeHeHNe KOMILIEKCHOI 100aBKH HA OCHOBE AJIKWJI3aMellleHHbIX ()eHO0JI0B U
YCKOPHUTeJISl TBEPAEHUS NPU POU3BOJCTBE Ke1e300eTOHHBIX U31eJInil

HBamenko 10.I'., Tumoxun 1.K.,
CapatoBckuil TOCYJJapCTBEHHBIN TEXHUYECKUH yHUBEepcuTeT, I.Caparos, PO

AHHOTaNuA

B cratee nmpencraBieHO TNPUMEHEHHE KOMIUIEKCHOM J100aBKM Ha  OCHOBE
AITKWI3aMEIIEHHBIX ()EHOJIOB U YCKOPUTENsSI TBEPACHUS TPU TPOU3BOACTBE KEIE300€TOHHBIX
U3ENI.

KiroueBble ciioBa: KOMIUICKCHAsE MabaBKa, alKWI3aMEUICHHBIA (EHOJ, YCKOPUTENb
TBEP/ICHUA.

[Ipaktuka  npumeHenus  cynepruiactupukatopa C-3  mpu IPOU3BOJACTBE
JKEIe300CTOHHBIX M3JEIMA U KOHCTPYKIIMKA Ha 3aBojax T. CaparoBa m CapaToOBCKOW 00JiacTh
MoKa3aja JOCTaTOYHYI0 3PPEKTUBHOCTh B OETOHAX KaK C MOBBIMIEHHBIM (450550 Kr/M3), TaK U
¢ otHocuTenbHO HU3KUM (300+350 KF/M3) pacxo/loM LIEMEHTHOIO  BsDKYLIEro. AHanu3
IIPOM3BOJCTBA COOpHBIX >kene300eToHHbIX u3nenuit Ha OOO «3aBon XBK-2», r. Caparos,
CBUJICTENBCTBYET, YTO MPH HCIOIb30BAHUM KOMILIEKCHBIX MOAU(PUIMPYIOMUX J00aBOK s
OCTOHHBIX CMEceH, Mpu pa3pabOTKe ONTHUMAIbHBIX PEKHUMOB TEIUIOBJIAXKHOCTHOM 00pabOTKH
JOCTUTAIOTCS TEXHUKO-KOHOMHYECKHE TIOKa3aTelu CIEAYIOIIEro XapakTepa: 3a Ccuer
NPUMEHEHHS YBEITMYEHUS TTOABIKHOCTH OETOHHBIX CMECel COKpaIlaeTcst BpeMsi pOpMOBaHHS Ha
1535 % (B 3aBHCHMMOCTH OT TEOMETPUYECKHUX pa3MEpOB U CTENEHU apMHUPOBAHUS
KOHCTPYKLUH); CHUXXEHHE IPOM3BOJCTBEHHBIX 3aTpaT 3a CYEeT YMEHBUICHHS H3HOCa
TEXHOJIOTUYECKONH OCHACTKH M OOOpYyIOBaHUS; COKpAaIIEHHE JHeprosarpar (CkaTblii BO3IYX,
anekTposHeprus, nap a0 20%); CHUXKEHHE pacxofa ILEMEHTHOIo BshKywero 1o 16%;
MOBBILICHHE KAUeCTBEHHBIX MTOKa3aTeslel MPOIYKIIHH.

Jiga oneHKH 3(Q@PEKTUBHOCTH MCIIONB30BAHMS CO3JaHHOW J00aBKM i OETOHOB Ha
OCHOBe anKuwi3aMmelleHHbIX (enonoB (nmK®) u yckoputens TBepAeHHs, NOTPEOOBAIOCH
IPOBEJICHUE ONBITHO-NPOMBIIIJIEHHBIX SKCIIEPUMEHTOB YCIOBHSIX pPEaJbHOrO IPOU3BOJICTBA
COCTaBHBIX KeJIe300€TOHHBIX CBaM.

BHenpeHnne KOMIIJIEKCHOTO MOAM(UKATOPA, SIBISIOIIETOCS PErMOHAIBHBIM IPOAYKTOM,
OCYILECTBIISIIOCH C Pa3pabOTKOI OCHOBHBIX 3TAlOB:

- OIIEHKA Ka4eCTBAa COCTABIISIONINX;
- T0A00p COCTaBOB OETOHA;
- pa3paboTKa alropuTMa TeTIOBIAKHOCTHOW 00pabOTKH Kene300€TOHHBIX U3/IeTUH;
- OLIEHKA TEXHUKO-IKOHOMHUYECKUX MOKa3aTeae Mo (pUIIMPOBAHHOTO OETOHA.

DKcrepuMeHTaIbHOE BHEIPEHNE KOMIUIEKCHON Mouduunpyromniei 100aBk1 Ha OCHOBE
nK® u yckoputens TBEpJEHUs MPU U3TOTOBJICHUH KEI€300€TOHHBIX COCTaBHBIX CBail KilaccoM
6erona B15+B20.

[TpousBosacTBeHHbII cocTaB GeToHHOM cmecu ¢ 0,5 % 100aBKM M COKpallleHHBIM Ha
15,8% pacxomom 1eMeHTa MpuUBEICHBI B TadmIe 1.

Jlo6aBka B OeTOHOCMECHUTENb IMOAAeTCsl B BUJIE BOJHOIO pacTBopa. CpaBHUTENbHBIN
aHaAJIM3 TPOYHOCTHBIX XAapPAKTEPUCTHK OETOHOB IMOKAa3bIBAET, YTO HAWOOJIBIIUN MPHPOCT
IPOYHOCTU JIOCTUTAETCSl 32 CUET HUCIOJb30BAHUS KOMIUIEKCHOHM 100aBku Ha ocHOBe NK®D wu
YCKOPHTEISI TBEPICHHSL.

B  ycnoBusix  cymiecTBylOmero - OETOHOCMECHUTENBHOTO  00OpyIOBaHUS  BpeMs
nepeMeIBaHus 3aMeca OCTOHHOW cmecu cocTtaBisio 160+180 cekyHa, mjisi COCTaBOB C
MoaudHUIMpyIoLle A00aBKoW BpeMsi MepeMennBaHus cokpatwioch a0 120+130 cexkyHa.
Koadduumenr Bapmanmu MpoYHOCTH OETOHA JJIsi KOHTPOJIBHBIX M JKCIIEPUMEHTAIBHBIX
00pa31oB NOATBEP)KIAET THIIOTE3Y YIYUIIECHUS OJTHOPOJHOCTH CTPYKTYP.
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Tabmumna 1.
[Tpon3BOACTBEHHBIN COCTAB TSHKEIIOTO OETOHA C TOOABKOM

JJIs1 COCTaBHBIX ’KeJIe300€ TOHHBIX CBait

Twurm cBan Cocras 6eToHa KI/M°
Ne Kitacc Y noboykia- TpeGosarue «
n/n | (mapka) - A < | ABIBAEMOCTb, 6
OeToHa Ha | & »’:4 = 2 |cm CToHy
o o | 8 < <
c)KaThe 3 2 o = k)
| = H|la | =5
1 C-60-30-6 392 | 685|976 | 173 | - 5-9 F100:; I12; W4
B15 (M200)
2 330 | 685|976 | 141 | 1,650 | 5-9 F100; I12; W4
3 410 | 665 | 976 | 172 | - 5-9 F150: [12; W4
C-90-30-6
g | B2OM230) s 665 | 976 | 143 | 1,725 | 5-9 F150; 112 W4

OtmeueHo cHMXeHHe nepuojia Budpodopmyemoctu ¢ 25+45 cekyna ao 15+20 cexynn,
YTO CBUJETEIBCTBYET 00 yIy4IIEeHWH JJaHHOTO IOKazaTens. TakuMm o0pa3oMm, pe3yiabTaThl
SKCHEPUMEHTAJIbHON OLIEHKM TEXHOJOTMYECKUX CBOWCTB OETOHHBIX CMecel yKa3blBaloT
JOCTAaTOYHO BBICOKOH TEXHOJIOTUYHOCTH JOOABKH.

Hcnonb3oBaHue KOMIUIEKCHOTO Moaupukaropa Ha ocHoBe NK® u yckopurens
TBepAeHHs (Cynb(ar HATPHs) TO3BOJSET CHIKATh BPEMs, 3aTPAYCHHOE Ha TEIJIOBIAKHOCTHYIO
0o0paboTKy, U TeMmMoepaTypy BBIACPXKKH H3JeNUs, MPH  IPOU3BOJACTBE  COCTABHBIX
xene300eTonHbpix cBail cepuit C-60-30-6 u C-90-30-6. Ha pwuc.2-4 mpencraBieHsl rpaduku
TEIUIOBJIAYKHOCTHOM 00pabOTKM NpH MPOU3BOJACTBE COCTaBHBIX CBail 0e€3 MCIOJIb30BaHUS
n00aBOK; C KOMIUIEKCHOW JjJo00aBku Ha ocHoBe nK® u yckoputens TBEpACHUS; U
cynepractugpukaropom C-3.
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Pucynox 2. I'paduk pexunma TEmIOBIAKXKHOCTHOW OOpaOOTKH MpPHU TMPOU3BOJICTBE COCTABHBIX
xKene300eTOHHBIX cBail 6e3 mpuMeneHus 1o6aBok Ha OO0 «3aBog XKBK-2», r.CapaTtoB
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Pucynok 3. I'paduk pexuma TeriIoBIaXKHOCTHOW 00pabOTKU IPH MTPOU3BOJICTBE COCTABHBIX
JKee300€TOHHBIX CBall ¢ mpuMeHeHueM cynepruiactudukaropa C-3 Ha OAO «3aBoa XXBK-2»,
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Pucynok 4. I'paduk pexxrMa TeIrIoBIaKHOCTHON 00pabOTKH MpH MPOU3BOACTBE COCTABHBIX
&KeJe300€TOHHBIX CBall C MpUMeHeHHeM 100aBki Ha ocHoBe NK® 1 yckopuTest TBEpASHHs Ha
000 «3aBon KBK-2», r.Caparos

[Io TEeXHOJOTMYECKOMY pEerjaMeHTy TeIUIOBIaKHOCTHas 00paboTKa COCTaBHBIX
xene300eTonHbpx cBail (C-60-30-6 n C-90-30-6) ocymiecTBiIsieTcss IO PEXUMY: BBIIEpKKa 4
yaca; MOABEM TeMIepaTypbl — 3 dYaca; u3oTepMuyeckuil mporpeB —10 uyacoB; ocTeiBaHHE — 2

yaca,

npu Temreparype Ttemionocurens 80-85°C. Hcmonb3oBanue 100aBOK MO3BOJISAET

COKPATHUTb NMPOJODKUTENILHOCTD TEIIOBIAYKHOCTHOM 00paboTKN GETOHA MO PEKUMY: BBIJEpKKA
- 3 "aca; IoJIbeM TeMIIepaTyphl - 3 Yaca; U30TEPMUUYCSCKUHN MPOTrpeB — 7,5 dYaca; OCThIBAHHE - 2
yaca, pu Temneparype 60-65 °C (tabu. 2).

Tabmanma 2

ITpounocTh 6eToHA ¢ 1T0OAaBKaMU B 3aBUCUMOCTHU OT MPOIOJIKUTEIBHOCTH TETIJIOBIaKHOCTHON
00pabOTKHU M TeMIIepaTypbl TEIIOHOCUTENS

[IpounocTs OeTOHA IPH CKATUH TTOCIIE TETUIOBIAXXHOCTHON
00pabOTKHU OT MPOEKTHOTO Kiacca, %
N | Konace HpOHapI/IBaHI/IE HpOHapI/IBaHI/IS Tiponapupamse mp
” Buna no6aBku mpn U =jmpu =T 65°C 1m0
n/m | Gerona 80+85°C  mo | 60~70°C 1o
pexumy
pPEXKUMY, YACOB | PEXKUMY, YACOB
4-3-10-2 3-3-7,5-2
1. |B20 - 90 - -
5> | B20 cynepnjacTupukarop | 85 )
C-3
3 | B20 nK® wu yckopureab | ) 83
TBepAeHHus
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Kak cinemyer w3 aHanm3a peXUMOB TEIUIOBIAKHOCTHOW OOpPaOOTKH M MPOYHOCTHBIX
CBOMCTB O€TOHa, JIOCTUTACTCS COKpAIICHHE TMPOJOKUTEIHLHOCTH TBEPACHHUS OeToHa C
MOJTyYeHUEM TPAKTUYECKH PABHBIX 3HAYEHUH mpouHoctH OetoHa. [IpouHocTth OeToHa,
MOAMGUIIMPOBAHHOTO J00aBKOM mocturaeT He MeHee 80 % oT mpoekTHOW. [[aHHbIe ToTydeHHbBIS
B XOJI¢ IMPOCJCHHBIX JKCIICPUMEHTOB CBUACTEIBCTBYIOT 00 3(P(EKTUBHOCTH HCIOIH30BAHUS
KOMILUIEKCHOM J00aBKHM Ha OCHOBE QJIKWJI3aMEIICHHBIX (DEHOJIOB M YCKOPHUTENS TBEpICHUS B
3aBOJICKUX YCJIOBUSX IPU MPOU3BOJICTBE OCTOHHBIX U KEJIE300€TOHHBIX H3ACIUH.

MeTtoa HOHHOM MMILIAHTALMY - IPUOPUTETHOE HANIPABJIEHUE MOAN(PHKALMYU OBEPXHOCTH
U3/1eJIUil B CTPOUTEIbCTBE

A. B. 3éma, B.H. 3m06m1, H.A. Knsaxuna, JI. P. Kym, B.M ®okun
Boarorpazackuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpCUTET, PD
PybexxaHckuii XMMHUKO—TEXHOJIOTHYECKU YHUBEpCcUTET, PD

AHHOTanus

[lpuBeneHsl mpewMyniecTBA METOAa WOHHOW HWMIUIAHTAMM B OTIMYUE  OT
CYIIECTBYIOIIMX METOAOB BAaKyyMHOro HambuieHusi. IIpencraBiena ycTaHOBKa HMOHHOM
UMITIaHTAlWH U PeTM3alMy JaHHOTO METO/1a ¥ IPUHIKN ee paboThl. [IpuBeieHbI pe3ynbTaThl
MCII0JIb30BaHUs YIIPOUYHSIOLIUX ITOKPBITUI B 1€peBOOOPaOOTKE

KiroueBble cjioBa: MeTOJl, MOHHAs WMIUTAHTAIUS, TPUOPUTETHBIC  HAIPABICHHUS,
MoAu(UKAIUH.

B mnocnenHue roxapl 3HAYMTENBHOE BHMMAaHHUE IPUBIICYEHO K HAHOTEXHOJIOTHMAM, K
KOTOPBIM B IIOJIHOW Mepe OTHOCUTCS HMOHHAas MMILIaHTauus. MHTepec k mpoOieme MOHHOMN
MO (PUKAIIMY TTOBEPXHOCTHBIX CBOMCTB KOHCTPYKIMOHHBIX MaTe€pHaoB OOYCIIOBJIEH TEM, UTO
IIPUMEHEHUE HAHOTEXHOJIOTUM 3HAYUTENBHO PACIIUPAET TEXHOJOTMYECKHE BO3MOKHOCTHU
U3JIeIMA C TaKUM TIOKPBITUEM, IIO3BOJISAS MEHATH MEXaHUYECKHE, DJIEKTPOMAarHUTHBIE U
XMMHUYECKHE CBOWCTBA METANIMUYECKUX MaTepuanoB. JlaHHBIH cmoco0® OTHOCHTCA K
BBICOKOTEXHOJIOTHYHBIM IpolieccaM U 00J1aJaeT psIOM IPEUMYIIECTB:

® CBOHCTBAa MOBEPXHOCTH MOTYT H3MEHATHCS B MIIMPOKUX Tpenenax 0Oe3 CBs3U C
00BEMHBIMU CBOMCTBaAMH 00pa3iia;

® TIPOIIECC B MPOTHUBOMOJIOKHOCTh OOBIYHOMY JIETUPOBAHUIO MPUMEHUM K CaMbIM Pa3HBIM
MaTepuangam (MeTauiaM, KepaMHKe);

e HET INOBEpXHOCTH paszziena (Kak B cllydae MOKpPBITHI), dYacTo sBISIOIIEHCS
00BEKTOM KOpPPO3UM WJIM HMCTOYHUKOM VYXYAIICHHS MEXaHHMYECKHUX CBOWCTB; MpHU
COOTBETCTBYIOIIUX pexkrMax 00paboTKH HaOII0JaeTCs CHUKEHHE IIEPOXOBATOCTH;

e qocie OO0pabOTKH TOBEPXHOCTH BO3MOXXHO YBEIWYEHHE YIACITHHOW TOBEPXHOCTH;
BBOJIUTCS OYE€HHh MAJIO€ KOJWYECTBO JTOOABKH, MMOATOMY, MPU HEOOXOAMMOCTH BO3MOYKHO
MCIIOJIb30BATh JIOPOTHE M PENIKHE DJIEMEHTHI 0€3 3HAUUTEIBHOTO MOBBIIMIEHUS CTOUMOCTH
mporiecca;

¢ B UMIUIAHTHPOBAHHOW TMOBEPXHOCTH MOTYT OOpa30BBIBATHCS COCIUHEHUS, KOTOpHIE
TPYIHO, @ B HEKOTOPBIX CIy4YasX HEBO3MOKHO MOIYYUTh IPYTUMH CIIOCO0aAMU;

e TpU 3TOM MOTYT 0Opa30BBIBATHCS COCIUHEHHS HECTEXHOMETPHUUYECKOTO COCTaBa C
VIIYYIIEHHBIMHA CBOHCTBAMH.

®  TOBEPXHOCThH MOCJIC UMIUIAHTAIIUN MOKET TOBBIIIATH CBOIO KATATUTHUECKYIO aKTUBHOCTD
1 MEeXaHu4ecKkue cBorcTna [1,2].

Jnst peanmszanuu 3TOro croco0a ObuTa co3JaHa YCTaHOBKA WOHHOM HMILIAHTAIlWH,
cxema KOTopoi mpegocraBieHa Ha pucyHke 1[3]. Ona cocTout U3 BakyyMHOU pabouelt Kamepbl
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I, B KOTOpOI YCTAaHOBJIEH OJIMH WJIM HECKOJIbKO MCTOYHUKOB HMOHOB 2; CHCTEMa BaKyyMHOM
OTKaYKh BO3ayXa: (OpBAKyyMHBIH HAcoC 3 W BBICOKOBAaKYyMHBIM arperat 4, KOTOpbIC
COCIMHEHBI C BAaKyYyMHOM KaMepoul uepe3 BEHTWIM 5 U 6; cucTeMa JI03MPOBAHHOM MOJauu
1a3M000Pa3yIONIEro MHEPTHOTO rasa, BKIIOYaKolIas HaTeKaTelb 7 U OaJJIOH ¢ MHEPTHBIM ra3oM
8; crton 9, rae pasmemmatorcst oopadatsiBaemble netanu 10. Ilognepxkanue pabounx mapameTpoB
YCTaHOBKM BBITIOJHSIETCS C TMOMOIIbIO Onoka muTanust W ympasieHus 11. brnox ynpasnenus
YCTAaHOBKOM  COAEPKHUT CXEMbl YIpPABJIECHUS 3aTBOPOM BBICOKOBAKYyMHOI'O arperara,
ANEKTPONUTAHUS TUIMTKA BBICOKOBAKYYMHOI'0 arperata M ()OpBaKyyMHOI'O Hacoca M CHCTEMY
0JIOKHPOBKHM MCTOYHUKOB 3JIEKTPONUTAHMS IO TOKY U M0 HanpspkeHUto. M3MepeHue naBieHus B
BaKyyMHOH KaMepe M Hacoce arperara Mpou3BOJIUTCS C MOoMOIIsi0 gaTankoB [IMT-2 u [IMU-2
Bakyymmerpom BUT-2 12.

o [T
= mm -

T o
1 @ = - —

LI R

-

Puc. 1 Cxema ycTaHOBKM MOHHOW MMIUIAHTALlUU:
1 - BakyymHas kamepa; 2 - ICTOYHHMK HOHOB; 3 - (OpBaKyyMHBIN HAacoc;
4 - BBICOKOBAaKYyMHBI arperat; 5,6- BeHTWIH; 7 - HaTeKaTelb; 8 - 0aJIJIOH ¢ a30ToM; 9 - cTod;
10 -o6pabarpiBaemast getanb; 11 -010k MUTaHUS U yrIpaBieHus; 12 - BaKyyMmeTp.

B ocHoBy pa0oThl MCTOYHHMKA MOHOB IMOJIOKEH MPHHLMI 3JIEKTPUYECKOrO paspsia B
CKPEIIEHHBIX JJEKTPUYECKOM M MAarHUTHOM MOJSX B Iapax JIETUPYIOLIEro 3JeMeHTa |
IU1a3MO00Pa3yIoIIero rasa. 3aMeHss B MCTOYHMKE MOHOB MHUIIEHb (LEHTPAIbHYIO CMEHHYIO
4yacTh), MOJIy4alOT HMOHBI HEOOXOAMMOIO JIETUPYIOLIEro 3jieMeHTta. Jljigs BHeIpeHHs HMOHOB
JIETUPYIOLIEr0 JIEMEHTA HCIOJB3YETCSl KAaTOJHOE paCIbLICHHME MMIIEHM HCTOYHMKA HOHAMU
pabouero ra3a, B Ka4eCTBe KOTOPOTO MOT'YT CIIY>KUTbh a30T, KUCIIOPOJ], apTOH.

HcTouHuk MOHOB NpeAcTaBiIeH Ha pUCYHKE 2. OIMH U3 AJIEKTPOIOB SIBISAETCS aHOAOM
1, a 1Ba npyrux - Kkarogamu 4, B KOTOPBIX PAcCHOJIOKEHbl MarHUTHI 2, CO3AAIOIINE MarHUTHOE
110JI€, NTPOJIOJIBHOE OCH MCTOYHMKA MOHOB. MuleHb 3 B BUJE LMIMHAPA UM JUCKA KPEMUTCS C
ITOMOIIBI0 HAKUHOW TaliKy Ha IOJIOM HITYLEpE, KOTOPBIA OXJaXaaeTcs BoAou. B 3a30p mexny
aHOJIOM W KaToJaMH uYepe3 TpyOKy mojaercss pabouuii ra3 M Hpu MoJlaue HApPSHKEHUS MEXIy
HUMU 32)KUTAETCS TICIOIUN pa3psiji B CKPEIIEHHBIX JIEKTPUYECKOM U MarHUTHOM MOJISIX. 3aTeM
MI0/Ia€TCsl HA MUILIEHBb OTpULIATENbHOE HalpsbkeHne 10 10 kB oTHOCUTENbHO KaTO0B, IPU 3TOM
MOJIOKUTEIbHBIE MOHBI paboyero rasa BBIXOAST M3 KOJIBLIEBOM MIENM KAaToAa KOJBIEBOTO
paspsaaa u 60MOapAUPYIOT MUILIEHD.

HefiTpanu HaHOCMMOro BeleCTBAa, BbIOWTHIE M3 MMILEHU, MOMATAIOT B pPa3psAHbIN
IPOMEXYTOK, 00pa30BaHHbBIN MHUILIEHbIO M BHYTPEHHUM LIMINMHJIPOM- aHOZOM, U HOHU3UPYIOTCS.
B cTopony, mpOTHBOIIOJIOKHYIO MHUIIICHH, BBIXOJIUT TIOTOK MOHOB W HEHTpajiel pabodero raza u
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HaHOCHMOT'O BEIIECTBA, IIPU STOM MOHBI YCKOPSIOTCS B CTOPOHY 00pabaThIBaéMOil OBEPXHOCTH
OTpUIIATEeNIbHBIM HampsbkeHueM a0 40 kB, mpuiokeHHBIM K 00pabaTbiBaeMON MOBEPXHOCTH
OTHOCHUTEJIBHO 3a3€MJIEHHOI'O KaT0/1a KOJIBLIEBOTO pa3psijia.

=70 kB

7

\

\l
M

T MELN 40k

1 [ | o
L ]

Puc. 2. Cxema ucTtouHrKa MOHOB: | - aHO; 2 - MAarHMT; 3 - MUIIEHB; 4 - KaTOI;
5 - cToi ¢ 00pabaThIBACMBIMH JICTAISIMHU.

TexHonornyeckuit mporecc yCTaHOBKHU OCYHIECTBIISIETCs cienyromum odpaszom. [locne
3arpy3kd B BaKyyMHYIO Kamepy o0OpaOaThIBaeMbIX J€Tajedl MPOU3BOAUTCS TepMeTH3aIus
KaMepbl M €€ BaKyyMMHUPOBAaHHE CHCTEMOM BaKyyMHOW OTKaukud Bosayxa. [lmaBHoe
peryaupoBaHUe JaBJICHHUS B YCTAHOBKE 00€CIIEUMBACT BaKYyMHBIM HATEKaTelb, €T0 KOHTPOJb -
BakyyMMmeTp. Jlajee mpoucxoauT Hamyck pabouero (M1a3Moo0pa3yroliero) ra3a u BKIIIOUAETCs
AJIEKTPONMTAHNE HAa WCTOYHUK HOHOB, MOHBI M3 KOTOPOTO TOJ JEHCTBUEM YCKOPSIOIIETO
MOTEHIIMaa BHEIPSIOTCS B IOBEPXHOCTh 00padaThIBa€MOil IeTalH.

Pexxum 06paboTKH MOBEPXHOCTEN OOBIYHO MTPOU3BOAUTCS TIPH CICIYIONINX MapaMeTpax
HaIpsKEHUS U TOKa:

- B TQ30BOM pa3psae MEXKy aHOJAOM U KaTOJIOM 1o 0,6 kB 1o 40 MA
- MEXy KaTOAOM ¥ MHUILIEHBIO 1o 2,0 kB mo 10 MA
- MEX]ly MUIIICHBIO U 00pabaThIBaEMOIl 1€TAIBIO 1o 40 xB 1o 20 MA
- INIOTHOCTh TOKA COCTaBJISIET 0,07...1 MKA/MM?

HaGupaemass mpu 3TOM 11032 JIETUPOBAHUsA, T. €. KOJMYECTBO HOHOB KOMIIOHEHTA,
MOMABIIMX HAa €IUHUILY TUIOUIA/IH, oM oOpabaTbiBaeMON MOBEPXHOCTH, PACCUUTHIBAETCS IO

dbopmyre:
I't —2
=M
S1,6:10
rae t - BpeMs JerupoBaHusl, C;
I - TOK MeXIy HMCTOYHHKOM HOHOB M  TIOBEpXHOCTBIO  W3JAENHi, A,
. 2
S - romaap JerupyeMoit MoBEPXHOCTH, CM".

Macca BemiecTBa, momnajaeMas Ha  MOBEPXHOCTb JIeTalH, 00padaThiBaeMOl MOHHBIM
MyYKOM, PACUUTHIBAETCS 110 hopMyIIe:
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M =D:N-A, xe/cm’
rae D - 1o3a jerupoBaHus, Y
N - 1,6-10'27 KT - aTOMHas €JUHHUIIa MaCCHI;
A - aTOMHasl Macca 3JIEMEHTA.

YTIpOUHSIONIME TOKPHITHS, UMEIOIINE KOTE3MOHHYIO CBS3b C JI€Tajlbl0, HAHOCHUJIUCH Ha
3aJIHAE TPaHH HOXKEW u3 ObicTpopexymux craneit Y 8 u POMS, ucnonp3yembix mpu 00padboTke
MapKETHBIX IJIACTUH M3 JPEBECHHBI TBEPABIX MOPOJ TUIIA Ay0a, a TAaKKe HOXKEH I (PUTYPHBIX
pyOaHKOB, MIPUMEHSIEMBIX JJII CTPOTAaHUSI KAPHU30B WM IUIMHTYCOB. JlernpoBaHue MpOBOAUIIOCH
MOCJIE MOHHOW OYMCTKM HOXKEH MOHaMM a30Ta B TeueHue 30 MuH. 3aTeM JIETHPOBAHHE MOHAMU
MOJIMO/IeHA TTPOU3BOIUIIOCH B PEXKIME:

HaMnpspKEHUE U TOK paspsiaa — 470 B, 40 MA;
HaIIpsDKEHUE U TOK Ha MUILICHU — 2 kB, 64 MA;
HanpspKEHUE U TOK Ha HOXKaX — 20 kB, 16 MA.
JIaBJIEHHUE a30Ta B paboueil kamepe ¢ HOoXKaMH - 4210 MM.PT.CT.

HcnplTaHns ynpoO4YHEHHOTO MHCTPYMEHTA MOKA3aJIM IMATHUKPAaTHOE YBEIMYEHUE CpOKa
CIy’)KObl HOXEH [0 NepBON MEpeTOYKH 3a CYET YMEHBUIEHHMsS] KO3(QQUIMEHTa TpEeHUs C
JIPEBECUHOM 110 3aJIHEH TPaHU HOXKEH.

Pe3ynbrarel ucnblTaHui U3Aenuid, 00pabOTaHHBIX MOHHBIM JIETUPOBAHUEM, MOKA3aJH,
YTO  YCTAaHOBKA HOHHOTO  (KOPILYCKYJSIPHOTO)  JIETUPOBaHMS  IO3BOJIAET  IOJYy4YaTh
KaTaJIUTUYECKUE XapaKTEPUCTUKH, MOBBIIATh MPOYHOCTb, W3HOCO-, KAapO- U KOPPO3UOHHYIO
CTOWKOCTh 00OPYIOBAHMUS B PA3IMYHBIX Chepax MPOMBIIUICHHOIO IPOU3BOACTBA [4 -7].
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MHOroKOMNnoOHeHTHbIE 100ABKH /151 IEMEHTHBIX 0€TOHOB € YCKOPEHHBIMH TeMIIAMHU
Ha0opa NPOYHOCTH

Hsamenko FO.I'., Ko3znmos H.A., 3unuenko C.M.
CapatoBckuil TOCYJJapCTBEHHBIN TEXHUYECKUH yHUBEepcuTeT, I.Caparos, PO

AHHOTaNuA

[IpoBeneHbl  WCCICOOBAHUS  BIUSHUS ~ OPraHOMHHEPAIbHBIX  MOJH(UKATOPOB
MHOTOKOMIIOHCHTHOTO COCTaBa Ha (PU3MKO-MEXAaHUYECKUE XapPaKTCPHCTHKH LEMEHTHOTO
Oetona. OmnpesieseHbl BO3MOYKHOCTH TOJIy4eHHs OSTOHOB ¢ BBICOKHMH (DH3HKO-MEXaHUYECKHMH
MoKa3arcjiiMiU B PAHHHUC CPOKU TBCPACHUSA C MPUMCHCHHCM OPraHOMHWHCPAJIBbHBIX IIO6aBOK,
KOTOpbIE MOT'YT HCIOJIB30BaThCsS IIPH IPOU3BOJCTBE OCTOHHBIX M IKEIE300CTOHHBIX 0e3
NPUMEHEHHS WIN C OTPAaHUYCHHOM TETNIOBON 00pabOTKOM.

KioueBble  cjI0Ba:  MHOTOKOMIIOHEHTHblE  J10OaBKH,  OpraHOMHHEpaIbHbIE
Moin(pUKATOPBI, PU3NKO-MEXAHUYECKUE XaPAKTEPUCTUKU, OETOH

B nacrosiiee Bpemsi BecbMa akTyajibHa 3a/laya MOJy4YeHUs! BHICOKOIIPOUHBIX OETOHOB C
YCKOPEHHBIMM TeMIamMu Ha0opa NPOYHOCTH, IPOMU3BOJACTBO KOTOPbIX Oaszupyercs Ha
MIPUMEHEHUHN BBICOKOKAUECTBEHHBIX ChIPhEBBIX MAaTEPUAIIOB U MEPEAOBBIX TEXHOJIOTUSIX. OJHAKO
B CTPOUTEIIBHOM OTpaciu TpU MPOU3BOJCTBE OeToHAa HaOmromaercs AcPuIUT dHOEKTUBHBIX
BBICOKOMApOYHBIX IEMEHTOB, BBINYCK KOTOPBIX IPAKTUYECKU OTCYTCTBYET HAa HEKOTOPBIX
OTEYECTBEHHBIX LEMEHTHBIX 3aBojAax. MoAepHU3alMs TaKOM KPYIMHON CTPOUTEIbHOW OTPACIIH,
KaK LEMEHTHAas MPOMBILUICHHOCTh SBJISIETCSI JIOCTATOYHO 3aTpaTHOW W JOJITOBPEMEHHOMU
3amadedi, MO3TOMY OJHMUM U3 J(P(GEKTUBHBIX IMOIXOJOB pEIIeHHs OSTOW NpoOJIEeMbI B
CYILIECTBYIOIIUX YCIOBHUSX Ha JaHHBIH MOMEHT, MOXET CTaTh pa3padoTKa M pacIIMpeHue
ACCOPTUMEHTA KOMIUIEKCHBIX 100aBOK-MOAM(PHUKATOPOB Ui TOIYYEHHUS BHICOKOKAYECTBEHHBIX
0etoHOB. [laHHBIN MOAXOMA MO3BOJHUT COKPATUTH AeUIUT 3P(PEKTUBHBIX BHICOKOKAYECTBEHHBIX
BSOKYIIMX M TOBBICUTH KaueCTBO BBIYCKAEMOM MNPOMYKIUU IPU IPOU3BOJCTBE OETOHHBIX
U3JIeIIUN U KOHCTPYKIUH.

TexHosnornuu npousBoACTBa OETOHOB C MPUMEHEHHEM pPSAIOBOIrO MOPTIAH/ALIEMEHTA B
KOMILJIEKCE C BBICOKOA()(hEKTUBHBIMU MHOTOKOMIIOHEHTHBIMH J100aBKaMH, O3BOJISIOT MOIyYaTh
BBICOKOKAUECTBEHHBIE BBICOKOIIPOYHbIE OETOHBI C YIYYIIEHHBIMH (PU3UKO-MEXaHUYECKUMU
XapakTepUCTUKAaMM M  BBICOKOW KHHETUKOM Habopa NPOYHOCTH U PsIOM  JAPYIHX
TEXHOJIOTHYECKUX CBOMCTB. Hambonee mepcrnekTUBHBIMU pa3paboTkamMu B 00JIacTH
KOMIUIEKCHBIX ~ MOJUGHUIMPYIOUIMX J100aBOK  SIBISETCS CHUHTE3  YIbTPAAMCIEPCHBIX U
HAaHOpa3MEPHBIX KOMIUIEKCOB Pa3IMYHOIO COCTaBa U MPOUCXOXKACHUS, a TaK K€ HCIOIb30BaHUS
OTXOJI0B MPOMBIIUIEHHOCTH [4,6].

PazpaboTka Takux >QGEeKTHBHBIX CHUCTEM KOMIUIEKCHOTO MOAU(PHUIIMPOBAHUS OCTOHOB,
BXOJSIIIMX B COCTAaB KOMIIO3MLMOHHBIX BSDKYIIUX, JMOO CHENMaNIbHBIX J00aBOK MO3BOJISET
L[EJICHAIIPaBI€HHO (OpMHpOBaTH MHOTOKOHTAKTHBIE M MHOTOKOMIIOHEHTHBIE MaKpo- U
MUKPOCTPYKTYpPBI, TIPU 3TOM yJydlllasg MPOYHOCTHBIE U HIKCIUIyaTal[AOHHBIE XapaKTEPUCTHKHU
LEMEHTHBIX KOMITO3UTOB.

CocraB 1006aBOK-MOIU(PUKATOPOB MOKET OBITh MHOTOKOMIIOHEHTHBIM M BKJIIOYATh B
ce0sl OpraHUYecKMe W MUHEpaJIbHbIE BEIIECTBAa PA3IMYHOIO COCTaBa M MpPOUCXOXkAeHud. B
JTAaHHOHM paboTe paccMOTPEeHbl KOMIUIEKCHBbIE OpraHOMHMHEpaJbHbIE JOOABKH, MOJIY4YEHHBIE Ha
OCHOBE IIPUPOJIHOTO ChIPhS,, TEXHOTEHHBIX OTXOJ0B U XUMHUYECKHX MOAU(DUKATOPOB, MPOBENEH
CpaBHUTENBHBIA aHAJIU3 J100ABOK C OIIEHKOH BO3MOXKHOCTH MOJYYEHHUS BBICOKOKAYECTBEHHBIX
OETOHOB € YCKOPEHHOW KHMHETUKOHM Habopa NpodyHOCTH. OCHOBHBIMH KOMIIOHEHTaMHU
npejularaeMblx  J00aBOK SIBIAIOTCS MHUKpPOKpeMHe3eM bparckoro 3aBojma (heppociiiaBos,
MUHEpajdbHasi J00aBKa aJTIOMOCHIMKATHOTO COCTaBa BYJKAHUYECKOTO TMPOUCXOKJIECHUS
(mymunuT) u 1ueMeHTHas mbUTh 3aBoja OAO «BonbckueMeHT», MoauduIupoBaHHAS
yraeBojacoaepxkamumu - otxogamu  npennpustus OAO «banamoBckuil caxapHbIf  3aBOI.
Crnenyer OTMETUTh, YTO OTXOJIbI POMBIIIIJICHHOCTH TPUMEHSIEMbIE B COCTaBaX MOJIM(UKATOPOB
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00J1aJaf0T BBICOKOH Y/IETbHON MOBEPXHOCTHIO M HE TPEOYIOT JOMOJHUTEIHHOIO MOMOJIa, YTO
MO3BOJISIET CHU3UTH 3aTPAThI PU MPOU3BOCTBE KOMITJIEKCHBIX OpPraHOMUHEPAIbHBIX 100aBOK.

B kauecTBe JONOJHUTENBHBIX CHIPHEBBIX KOMIIOHEHTOB HCIIOJIB30BAJICS,  PSAOBOMN
noptinanaiementT  M500-ZI0  OAO  «Bosbckuement»,  cynepmiactudukarop  C-3,
runpopoduzatop «llenra-811». OntumanbHble COOTHOIIEHUS KOMIIOHEHTOB IIpPEAJIaraeMbIX
00aBOK OBLIH OIpPEe/IeeHbl SKCIIEPUMEHTAIBHO U MPUBECHBI B TabmuIe 1.

Tabmuma 1
CocTaBbl MHOIOKOMITIOHEHTHBIX JJ0OABOK
Ne Kon-Bo kommonenToB, % 1mo macce
KommoHeHTBI
/i coctaB Ne 1 coctaB Ne 2
1 [Toptnananement M500-110 43,0 -
2 JloOaBKa aJTFOMOCHJIMKATHOI'O COCTaBa 389 i
(TTyMULIUT) '
3 MukpokpeMHe3eM 15,0 50
4 MoaudunupoBaHHas IIEMEHTHAS MBI - 479
5 Cynepmnactudukarop C-3 3,0 2,0
6 I'unpodobdmzaTop «Ilenta-811» 0,1 0,1

JloGaBkM moJyyand IYyTEM COBMECTHOIO IIOMOJIa BCEX CBIPhEBBIX KOMIIOHEHTOB B
nabopaTopHON MeNbHHIE 10 yaenbHou moBepxHocTH 5500 — 5600 cM?/. Db dexTBHOCTD
N00aBOK OLIEHUBAJIACH MTOCPEICTBOM CPAaBHEHHS Mpeesia MPOYHOCTH MPH CKATHH CTaHIAPTHBIX
0o0pa3loB TsKENoro OeToHa C BBEJIEHHOM /100aBKOM c oOpasnamMu OETOHa «KOHTPOJIBHOTO»
cocraBa 0e3 BBEJICHHS 100aBKU B pa3JINYHbIE CPOKU TBEPICHUS.

ITon6op cocraBoB GeToHa Mpou3BOAMICS B cooTBeTcTBUM TpebosanusMm 'OCT 27006-
86 na noprianauemente M500-/10 OAO «Bonbckuement». Ilpu npuroroBneHnn OETOHHBIX
cMecell B KayecTBE 3alOJIHUTENECH MCIOMb30BAUCh KapOOHATHBIN IebeHp Mapku M1000
¢dpaknueii 5-20 MM, KBapLEBBI PeYHON Mecok ¢ M, = 1,75. CocraBsl moaOMpanucy pacyeTHO-
HKCIEPUMEHTAIBHBIM CIIOCOOOM TPHU YCIOBUU PABHOM MOABMKHOCTH OETOHHBIX cMecell (Tabi.
2). Xpa"eHue o0pa3ioB OCYIIECTBIISUIOCH B KaMepe HOPMAJILHOTO TBEPACHUS MPU TEMIIEpaType
20 £2 °C u BnaxHoctH O6onee 90 %. Mcxoas m3 oOIMX SKCHEPUMEHTATbHO-TEOPETHUECKUX
MOJIOKEHUN HATIOJIHEHHBIX IIEMEHTHBIX cUCTeM [1,3,5], KOMHYEeCTBO MUCTIEPCHOTO HATIOJIHUTES
ObUT0 BBIOpAaHO MUHUMANBHBIM 5-10% OT Macchl ieMeHTa.

Tabmumna 2
CocraBsl IIEMEHTHBIX OETOHOB

0
No Mapka CocraB | Llemenr, | Ilecok, | LlleGens, | Bona, ﬁiii?KtM/eoHoTz
n/m | mo yao0-tu | mo6aBKu Kr/m° Ko/ Kr/m® /v (I?l;“)
1 _
1 12 - 315 170 250 85
1 10,0
2 112 Ne 1 315 70 250 65 (31,5)
1 10,0
3 112 Ne 2 315 70 250 68 (31,5)
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[Ipenen mpoOYHOCTH MPU CXKATHH OTNPEAETsUIcS B cooTBeTcTBUU ¢ Tpeboanusimu ['OCT
10180 - 90 na crammapTHbIX 00pa3max-kybax pazmepom 100x100%100 mm B Bo3pacrte 1, 3, 7 u
28 cyTOK, JaHHBIE TIPUBEACHBI B Ta0. 3.

Du3nKo-MeXaHHUECKHUE XapaKTECPUCTUKHU O6p33HOB

Tab6muna 3

Ne Cpoku Cpenssist mpOYHOCTh 00pasIoB, Kr/cm? Knacc 6erona (Mapka)
TBEPACHUS,
n/n CyT. Kowr. cocraB Nel | cocraB Ne2 | Kour. | cocraB Nel | cocraB Ne2
1 1 78 135 128
2 3 151 310 306 B22,5 B45 B45
3 7 254 455 445 (M300) | (M600) (M600)
4 28 368 610 597

JlanHble uCHBITAaHUN 00pa3lOB CBUACTEILCTBYIOT, UYTO OETOHBI, W3TOTOBJICHHBIE C
UCTIOJIb30BaHUEM 00ABOK MHOTOKOMITOHEHTHOTO COCTaBa, XapaKTEPU3YIOTCS BBICOKHMHU
MPOYHOCTHBIMU TIOKa3aTeIsIMU, a TaK)Ke YCKOPEHHOM KHHETHKOW Habopa MPOYHOCTH 10
CPaBHECHHIO C KOHTPOJIBHBIMU 0Opa3amu 0eToHa 0e3 J00aBoK.

AHanu3 pe3ynbTaTOB PEHTICHOCKOMUYECKOro U AuQQepeHnnarbHO-TEPMUYECKOTO
aHAJM30B TI0Ka3all, YTO B MpOIecce THAPATAIlMH IEMEHTHOTO KaMHS B MPHCYTCTBUU J00aBOK-
MOIU(UKATOPOB, OCHOBHBIE HW3MEHEHUS MPOUCXOISIT B CTPYKType IEMEHTHOIO Tels,
BBICOKOTHIPATHPOBAaHHBIE (Da3bl MEPEXOAIT B OOJIee MIIOTHBIE CTPYKTYPBI, YTO COIPOBOKIACTCS
POCTOM MPOYHOCTH.

[IpucyrcTByromuii  aMmophHBIA ~ KpeMHE3eM,  CoJepXamuiics B J100aBKe
AIIOMOCHITHKATHOTO COCTaBa U j100aBke MUKpokpeMHeseMa (coctaB Nel), cBszpiBaer Ca(OH); ¢
obpazoBanuem jornonHuTeabHoro komuuectBa CSH(l), obOecreunBas, B KOHEYHOM CUETe,
(dopmupoBaHue 0ojee MIOTHBIX KPUCTAIMUECKUX CTPYKTYp. OZHOBPEMEHHO M allOMHUHATHAs
COCTABIISIONIAs] MyMHUIIUTa B3aUMOJICHCTBYET C THIPOKCHAOM KaJbIMs HA PaHHUX CTaIHIX
THJIpaTaliii MUHEPAJIOB LIEMEHTHOIO KIMHKEpa ¢ 00pa3oBaHHEM THPOATIOMUHATOB KaJbIIHSL.
Kunernka HaOopa MPOYHOCTH TAaKMX CHUCTEM OIPENENSIETCS KOMIUIEKCHBIM BO3JIEHCTBHEM
OpPraHOMUHEPATIBHOIO KOMITJIEKCA Ha CTaJuU CTPYKTYpOOOpa30BaHUS CHUCTEMBI C MOBBILICHHEM
CTETIEHHW THApATallid MUHEPAJIOB IIEMEHTHOTO KJIWHKEpa CO CMeIleHHeM OanaHca
¢da3z000pa3zoBaHUs B CTOPOHY YBEIMUYEHHMsS] HU3KOOCHOBHBIX THJIPOCWIMKATOB KajlbllMsi THIIA
CSH(l) u CcHWXEHHMEM TMEepPBUYHBIX KPUCTAUIOTHAPATOB MOPTIAHIAWTA B pe3yibTare
B3aUMO/ICHCTBUSA C peaKIIMOHHBIMU KOMITOHEHTaMH MUHEPAJIbHBIX 100aBoK [1,2].

B npucyrctBun no6aBku  MoauduuMpoBaHHOM IeMeHTHOM mbuid (coctaB Ne2)
CTpYKTypa reneBod (as3bl yCIOXKHIETCS — TOSABISAIOTCS JIONOJHUTENbHbBIE pedIeKch
C1a003aKpUCTAIUIM30BAHHBIX (a3, YTO  CIIOCOOCTBYET  YBEIMUYCHHIO  MPOYHOCTHBIX
XapakTepUCTHK 00pa3uoB. IlpucyrcTBHe HE3HAYUTENHHOIO KOJIMYECTBA YIJIEBOJOB CHUXKAET
KOJMYECTBO TopTiaHauTa, 3HauutenbHas noist Ca(OH), coxpamsiercss B amopdHOil dopme.
Takum 00pa3zoM, MpHUCYTCTBUE A0OABKM MOAM(PUIMPOBAHHON IIEMEHTHOM NBbUIM 3HAYUTEIHHO
TOPMO3HUT KPUCTAJUIM3ALMIO MOPTIAHANTA, U B TO K€ BPEMsI, CIIOCOOCTBYET ()OPMHPOBAHHUIO
IUIOTHBIX CHJIMKATHBIX CTPYKTYp, UYTO OJarompHsTHO CKa3blBaeTCsl Ha KHHETUKE Habopa
IPOYHOCTH M Ha (PU3UKO-MEXaHWYECKHE TI0Ka3aTenn o0pas3IoB. B mpUCYTCTBHM KOMILIEKCHOTO
Moau(HUKaTOpa Ha OCHOBE MOAM(DUIIMPOBAHHON IEMEHTHOW mbUM oOpasyeTcs Ooublioe
KOJIMYECTBO  CIa003aKpUCTAIUITM30BaHHBIX (a3 ¢ pa3jMyHOW  CTPYKTYpOH, BIIHMSHUE
MHUKPOKpPEMHE3eMa IMPOSBISAETCS B YBEIWYEHUU KOJMUYECTBA KPUCTALTUYECKUX (a3, 0coOeHHO
TOOEPMOPHUTOBBIX.

VYcKkopeHHbII HAa0Op TNPOYHOCTH, HAa PAHHUX CTaJAUAX TBEPACHUS IIEMEHTHBIX
KOMIO3UIMI B TPUCYTCTBUM MHOTOKOMIIOHEHTHBIX OpPraHOMUHEPAIBHBIX KOMILIEKCOB,
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0OBSICHAETCS CO3JJTAaHHEM CJIOKHBIX T'€TEPOT€HHBIX CTPYKTYP C PA3BUTOM CHUCTEMOM Mek(a30BBIX
HIePEX0/I0B C Pa3IMYHBIMI MEXaHU3MaMH JICHCTBHS.

Takum oOpa3oMm, ObLIM MPOBEACHBI HCCIEHAOBAHMS BIMSHHUS OPTaHOMUHEPATbHBIX
MOAM(UKATOPOB MHOTOKOMIIOHEHTHOTO COCTaBa Ha (PM3MKO-MEXaHHYECKHE XapaKTePHCTHKH
neMeHTHoro OeroHa. OmpeneneHbl BO3MOXHOCTH TONYyYEHHUS! OETOHOB C BBICOKUMH (DU3UKO-
MEXaHWYECKUMH  TIOKa3aTesIMA B paHHME CPOKM  TBEPACHHS C  INPHUMEHEHHEM
OpraHOMHHEPATBHBIX J0OABOK, KOTOPbIE MOTYT UCIOIB30BATHCS IPH MPOU3BOJICTBE OETOHHBIX U
KeJIe300eTOHHBIX 0e3 MPUMEHEHHS WM C OTPAaHUYEHHOH TEIUI0BOI 00pabOoTKOM.

bubauorpaguyecknii CMcoK.

1. barpakoB B.I'. MonudunupoBannsie0eTonsl. Teopus u npaktuka. M.: Crpoiinzgar. — 1998.

— 768 c.

Pamauanpan B.C. JIo6aBku B 6eToH. CipaBouynoe nocodue. M., 1988. — 575c.

3. ParunoB B.b., PozenGepr T.U. JloGaBkm B OeToH. - 2-¢ u3Ad., mepepadb. m mom. - M.:
Crpoiinznar, 1989. — 188c.

4. OueHka BIMSHUS KPHUCTAUIMYECKMX 3aTPaBOK Ha CTPYKTypoOOpa3oBaHHE IIEMEHTHOTO
kamHs./ CtpokoBa B.B., ConoseeBa JI.H. // Ctpourensabie MaTepuansl M., 2009. — Ne3., —
c. 97-98.

5. baxenos IO.M., [lempssnoBa B.C., Kanmamnukos B.M. Moauduuupoanusie
BBICOKOIIPOYHBIE OeTOHBI / M.: u3/1. Accounanuu CTpOUTENbHBIX By30B. - 2000. - 368 c.

6. Nanotechnologien in der Bauchemie/ Berenfeld V.A.// Zement-Kalk-Gips International. —
2007. — Ne 12.

N

Onpenenenue napaMeTposB AJisi 0€3CK0JI0BOH 00padOTKH BBICOKOTBEPABIX XPYNKUX
MaTepUAJIOB

Kucenesa M.H.
CebOpsikoBckuit punuan
Boarorpaznckuii rocyaapcTBEHHUN apXUTEKTYPHO-CTPOUTENBHBIM YHUBEPCUTET,
r. MuxaiinoBka, Bonrorpaackas obnacts, PO.

AHHOTALIUA

[Io rnybune wmMdoBaHUs, MNpeAETbHO-IOMYCTUMON YAEIbHONM Harpyske Juis
00pabaThIBaEMOro MaTepHaia, ONpeneNseTcs MaKCUMaJIbHO JOCTIDKAMAs TOIepeyHas I110/ada,
MO3BOJIAIONIAs BECTH O€3CKOJIOBYI0 00pabOTKY, YTO MOBBIIIAET KadecTBO peXuUMa 00pabOTKH
BBICOKOTBEP/IBIX XPYITKAX MaTEPUAIIOB.

KiroueBble ciioBa: mapamerpbl, 0€3CKOJI0OBOM 00pabOTKH, BBICOKOTBEPbIE, XPYIKHE
MaTepuaibl, KA4YeCTBO, PeXUM 00pabOTKH.

IIpu 00paboTKe BBICOKOTBEPABIX XPYIMKHX MAaTEpUaJIOB HMHTEHCUBHOCTh CheMa
MpHITycKa OOJIBIIEH YacThI0 OTPAaHUYMBACTCS HEIOMYCTUMOCTHIO JATBHEHIIIETO0 YBEITUICHHS
CWJIBI MPWXMMa WHCTPYMEHTA K H3JENUSM BCICICTBUE HEJOCTATOYHOW XPYMKOW MPOYHOCTH
nocineaHux. [loaToMy (akTopoM, OrpaHUYUBAIONINM YBEIWYCHHE IPOU3BOIUTEILHOCTH,
SBIISIETCS CHJIA TPYIKUMa MHCTPYMEHTa K u3aenuro. (s Takux u3fenuil pazpaboraHa cepus
CTaHKOB C PETYJIUPYEMBIM YCHIIMEM IPHUKHMA, COXPAHSIEMBIM TOCTOSHHBIM B TCUCHHUE BCETO
[UKJIa 00pabOTKH.

OCHOBHBIM BHJIOM Opaka sBIsieTCS O0Opa3oBaHWE IO KPOMKAM M yIJIaM CKOJIOB C
pa3Mepamu, MPEBBIIIAIOIIMMU TOMYyCTUMBIC. 7 MCKITIOYeHHs CKOJI000pa30BaHusi HEOOXOAMMO,
YTOOBI y/IeTbHBIC HATPY3KH B 30HE PE3aHMS HE MPEBBIIIATH MPEICIIEHO JOMYyCTUMBIE. YTIPABIIATh
TUM TPOIIECCOM MOXKHO IyTeM HM3MEHEHHUs YIlia 3aXOJHOM KOHMYECKOW YacTu Kpyra MpHu
COOTBETCTBYIOIIEH  KOPPEKTUPOBKE  TEXHOJOTMUECKHUX  YCIOBUH  00pabOTKM  (CKOpPOCTH
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WHCTPYMEHTA, COCTaBa OXJIAXNAIOUICH JKUJKOCTH, CBS3KM B Kpyre u T.a.). s storo
11eecoo0pa3Ho M3YYHTh BCE BO3MOJKHBIE MYTH COBEPIIICHCTBOBAHMS PEKUMOB OOpaOOTKH TIpH
YCJIOBHH YBCIIMYCHUA IMTPOU3BOAUTCIIBHOCTH, HO 663 IIOTCPH Ka4YC€CTBA IMOBCPXHOCTU I/I3I[CJ'II/II71 " UXx
HPOYHOCTH.

Hccnenys BIMAHUS PeKUMOB 00pabOTKH Ha yJelbHbIE HArPY3KH, IEHCTBYIOIIHE B 30HE
KOHTAaKTa HMHCTPYMEHTa C 3aroTOBKOW, BBISICHHIIM, YTO OHA ONpEICISACTCS KaK OTHOIICHUE
HOPMAaJIbHOW COCTaBIIAIOUICH CWIBI OUIM(GOBAHUSA K IUIOMAAM TOPU3OHTAJIBHON IPOEKLIUU
HOMHUHAJIBHOW TUTOINAIM KOHTAKTa Kpyra ¢ MaTepuaioM odpasna:

P=—, )

rae Py — BepTHKaibHas cOCTaBIsAOIIAs CUIIbI nutndoBanus, H;
Fy — mpoexuus niomany KOHTaKTa Kpyra ¢ 1eTajlblo Ha TOPU30HTAIbHYIO IJIOCKOCTb, M
Jlisi  HaxXOXKACHWsS IUIOMANM TISITHA KOHTAaKTa pPACCMOTPENIH CXEMYy IUIOCKOTO

UM (OBaHUS KPYTOM ¢ KOHUYECKOH 3a00pHOI YacThio (puc. 1).

Ty

jSass)

Puc.1. Cxema nummdoBaHus KpyroM ¢ KOHHYECKOH 3a00pHON 4acThIO.
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Ha puc. | npunaTH cienyrome 0003Ha4eHUs:

X, = AR-t);
Xg=AR-t)+S;
Xce = AR;
Xy =AR+S; @)
Y =R-1;
S
Yo =R-
Yep =R,

rae S — BeIMuYMHA MMONEepPeYHON oAy,
t — rmy6una nundoBaHus,
R= % — paauyc Kpyra,

/J{ — nuaMeTp Kpyra B TOH K€ cCUCTeMe KOOPJMHAT.
A = ctga, o — yrom 3anpaBKd KOHWYECKOH YacTH Kpyra B cucteme koopamaat XOYZ, ¢
neHtpoM 0, cOBHAJAIOUIMM C BEPIIMHOM KOHMYECKOM MOBEPXHOCTH, U IMJIMHAPHUYECKOU

MMOBEPXHOCTBIO, ONTUCHIBAEMON YPABHEHUEM:
R*=Z*+Y?
[TpuHSIB 0003HAYCHUS: Fy = onz , a=ctgo,; b=R:c=t;d=S , TOJTy4HnM:

= _[alo—c)+d]J2ad(b—c)+d*
' 2a

—a(b—gc)zln[a(b—c)+d +\/2ad(b—c)+d2]+

+a(b—_c)zln[a(b—c)]+ —“(Zabd_dzf 3
2

3ad -

~ \/(Zabd —2acd +d?f s 22 aresin]

3ad
2
_ab—d 2abd —d? _ab arcsin ab—d
2a 2 ab

Jlis yTOUHEHUs! pe3yibTaToOB ONpeAeTeHUs HAINpsDKEHHOCTH Mpolecca HUIM(OBaHUS
KEpaMHKHU U OIPECIICHNs 3aBUCUMOCTEN YIEIbHBIX HArPYy30K, JIEUCTBYIOIIMX B 30HE KOHTAKTa
Kpyra ¢ 3aroTOBKOM B IIMPOKOM JMANa30HE U3MEHEHHs PEKUMOB 00paboTKH, Oblia MOITydyeHa
3aBHCUMOCTbH YAENIbHON Harpy3ku P oT riryOunb! i oBaHus U MONEPEYHON MOJauu:

P 276¢d
=—, (4)
Fy

yCTaHOBJ'IeHO, yTO C pOCTOM HOHCpC‘-IHOfI Imogaynn BO BCEM AHUAIIA30HC HU3MCHCHUA
r1yOouHbl MG oBaHUS HAOII0JAaeTCsl HEOrPaHUYEHHOE BO3pacTaHue yAEIbHBIX Harpysok. [Ipu
YBEJIMYEHUH TIIyOUHBI NUIM(OBaHMS yJelbHbIE HArpy3KHd BHayasie ObICTPO pacTyT, 3aTeM MpHU
JaNbHEWIIEM YBEIMUEHUU TJIYyOMHBI POCT HX 3aMeajsieTcss M, JAOCTUTHYB OIPENEICHHOIO
3HAUYCHHUS BCIMYHMHA HX OCTACTCA HpaKTI/I‘{eCKI/I 663 N3MCHCHMUSI. HpI/I 60J'IBH_II/IX HOHepe‘-IHLIX
nojayax CKOpPOCTb pOCTa YAENbHBIX HAarpy3oK, IpH YyBEIWYEHUM TIJyOuMHBI HUTH(OBaHUS,
60J'IBHI€, nu YJIeJ'II)HI)Ie Harpyslm JOCTUTAKOT Hpe,JIeJ'II)HOFO 3HAYCHU l'IpI/I 60J‘[BHII/IX 3HAUYCHUAX
rIIyOMHBI MITH(OBAHUS, YEM IIPU MAJIBIX MOavyax.
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Jia kpyra nuamerpoM 400 MM mojydyeHbl 3HaYEHMS YAEIbHBIX Harpy3ok B 1,3 pasa
HIDKE, YeM JIJIs Kpyra nuaMeTpoM 250 MM, 9TO OOBSICHSETCS YBEIMYCHHEM TsiTHA KOoHTakTa. C
YBEJIMUEHUEM YIJIa 3allpaBKU Kpyra yJeibHble HAarpy3KH BO3pAacTalOT, TaK KakK ISTHO KOHTAaKTa
YMEHbILIAETCSl.

W3 monydeHHBIX 3aKOHOMEPHOCTEH CIEeAyeT 3aKiIiouuTh, UYTO MpH NUIM(OBAHUU
KEepaMHUKHU alIMa3HbIM KPYTOM ¢ KOHUYECKOM 3a00pHOM 4acThIo, /ISl JOCTHKEHHUSI MAaKCUMAIIbHOMN
IPOM3BOUTENHFHOCTH CJEAyeT CHHMAaTh BECh OTBEICHHBIM Ha 00pabOTKy NpPUIYCK 3a OJIUH
MIPOXO/I, €CTIM OH HE MPEBBIIIACT BEIUYNHBIL:

t=0.7B- g,
rae, 0,7 B — mmpuna 3aX01HOM YacTh Kpyra, MM;
B — mmpuna kpyra.
Takum oOpa3om, 3Has TayOMHY HUTM(OBAHUSA, MPEACIBHO-TONMYCTUMYIO YISITHHYIO
HArpy3Ky s oOpabaThiBaeMOTO Marepualia, MOXKHO HANTH MaKCUMAIBHO JOCTHKUMYIO
MOTIEPEUHYIO 1T01a4y, MO3BOJISIONTYIO BECTH OE3CKOJIOBYIO 00pabOTKY.

Bsmcyume Ha OCHOBC€ KOHBEPTEPHLIX HINTAKOB B CYXHX CTPOUTEJIbHBIX CMECHAX

Komneiikun A.B., Kopuees K.A.
Jluneukuii rocy1apcTBEHHbIN TEXHUYECKUN yHUBEpCUTET, PD

AHHOTaNus

B pa60Te MMpcacCTaBJICHA paspa60TKa BAXKYIIHUX U3 MAJOUCIIONB3YEMbIX OTXOAO0B
MCTAJUTYPTUYCCKOr'0 IMpPOU3BOJACTBA U MMOJYYCHHEC Ha UX OCHOBEC OINTHMMAJIBHBIX COCTABOB CYXHUX
CTPOUTCIBbHBIX cMecel.

KiaroueBble cj1oBa: BSOKYIIHEC , KOHBEPTCPHBIC HIJIAKHU, BCYXHUEC CTPOUTCIIbHBIX CMCCH.

CoBpeMeHHass TEHIEHIMs Ppa3BUTHS CTPOMUTEIBHOW WHIYCTPUM HAIlpaBI€HA Ha
HIMPOKOE HCIOJIb30BAHUE B IIPOM3BOJICTBE MAaTEPHAIOB TEXHOICHHOT'O CBIPbsS, B YaCTHOCTH
OTXOJ0B METAJLIIYPrUH. Ha ceronnsnHuii 1eHb OONBIINHCTBO U3 OTHPABISIEMBIX B OTBAJIbI
OTXOJI0B OCTalOTCS HEBOCTPEOOBAHHBIMH, TaK KaK B CHJIY Pa3HbIX INPUYUH HE UCCIEIOBAHBI UX
cBoiicTBa. [IpyHOCHMBII SKOOrHYecKUil yiiepd U TOHHA)KHOCTh OOJIBIIMHCTBA 00pa3yromuxcs
O0OOYHBIX MPOJYKTOB METAUTYPrUUY€CKOro MPOU3BOJICTBA BBIIBUraeT 3ajauy MO UX yTHIM3ALUN
B pAJ BaXHEMIIMX 3KoJoruueckux mnpodiem. Ilpum stom crnenyer OTMETHUTh, YTO OIHHUM M3
[JIaBHBIX MOTpeOUTENEN TaKOro poja OTXO0/I0B SBJISETCS UHAYCTPUS CTPOUTEIbHBIX MaTEpHUaJIOB.
B cBa3u ¢ 3TMM BONPOC MCCIIENOBAaHUS CBOWCTB MAaJIOMCIIOJNB3YEMBIX OTBAJIBHBIX OTXOJOB
METAJITypruy U UCIOJB30BaHUE MX MpPH pa3padboTke 3((HEKTUBHBIX CTPOUTENIBHBIX MAaTEPHATIOB
ABIIIETCS aKTYaJIbHBIM.

Lenbto wuccrnenoBaHuii craBuiIach pa3paboTKa BSXKYIIMX M3 MaJOUCIOIB3YEMBIX
OTXOJOB METAJUIyprMU4e€CKOro IpPOU3BOJACTBA M IIOJIy4YEHHE HAa HMX OCHOBE OINTHUMAaJbHBIX
COCTaBOB CYXHX CTPOMTENBHBIX cMmeced. [l ee peanus3anuy ObLIO BBINOJIHEHO CIIEAYOILEe:
IIPOU3BEIECH aHAIW3 OCHOBHBIX  MAJIOMCIIOJIB3YEMBIX TEXHOJIOTMYECKHX  OTXOIOB  Ha
npennpustun OAO «HJIMK», Bkitouas OIeHKY AWHAMUKH MX OOpa30BaHHWs, HAKOIUJICHUS B
OoTBaJjax U O00BEMOB MepepabOTKH; BBIABICHA 3((HEKTUBHOCTh HCIOJIB30BAaHUS OTXOA0B
METaJUIyprU4eCKOro MPOU3BOJCTBA B KAYECTBE KOMIIOHEHTOB BSDKYIIUX BEHIECTB IIyTEM OLIEHKH
UX TUJPABIMYECKUX CBOWCTB; MOA0OpaHBl HEOOXOJMMbIE METOIBI OLEHKH CBOMCTB OTXOOB
METAJUTypruueCcKOro IpOM3BOJICTBA; YCTAHOBIEHBI OCOOEHHOCTH UX CTPYKTYpPOOOpa30BaHUsl.

Jlns omnpeneneHuss MUHEPAIOTHYECKOrO0 COCTaBa OTBAJIbHBIX KOHBEPTEPHBIX LUIAKOB U
OILICHKH U3MEHEHUs (Pa30oBOro cocTaBa KOMIO3UIIMOHHBIX BSDKYIIMX HA UX OCHOBE MPUMEHSIOCH
Cpa3y HECKOJIbKMX COBPEMEHHBIX METOJIOB ucciienoBanus. Cpen HUX peHTreHO(ha30BbIi aHATIN3
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Ha audppaxtomerpe JAPOH-2, 351eKTpOHHO-MHKPOCKONIMYECKHN aHAIW3 Ha WHBEPTUPYEMOM
metautorpadguueckom Mukpockorne Olympus GX-51 u aTOMHO-CHIIOBYIO MHKPOCKOIIHIO C
UCIIOJIb30BAaHUEM CKaHUPYIOILETr0 30H10Boro Mukpockoma Solver P47 PRO.

B xone npoBeneHus Mcciae10BaHUN MO OLIEHKE BIMSHUS MHHEPAJIOTHYECKOr0 COCTaBa
OTBAJIbHBIX KOHBEPTEPHBIX LUIAKOB HAa HUX THAPATALUMOHHYIO aKTUBHOCTh OBLIO YCTAHOBIIEHO,
YTO OHa B OCHOBHOM OIIpENENeTCs HaIMYUEM B CTPYKType IBYXKalbLIMEBOTO CHIIMKaTa [3-
Moau(UKAIMM W HE3HAYUTENBHBIM KOJIMUYECTBOM aMopdHOU crekinodassl, oOpa3yrolieiics B
IIOBEPXHOCTHBIX CJIOSAX LIIAKOBOI'O pacIulaBa IMpU Pe3KOM OCThIBaHMM Ha Bo3ayxe. OTMmedaercs
0JIaronpusATHOE BIIMSHHUE HA TUJPABIMYECKUE CBONCTBA KOHBEPTEPHBIX IIJIAKOB BBEICHUE
HOPTJIaHALEMEHTA.

OOnanaromyx TUAPATAUOHHONW AKTHBHOCTBHIO OTBAJBHBIX KOHBEPTEPHBIX HUIAKOB U
BSOKYIIIMX HAa UX OCHOBE XapaKTepeH KOHTaKTHO-KOHJEHCALMOHHBIA MEXaHU3M TBEpIEHUs, IpU
KOTOPOM KOHEYHas IPOYHOCTh MaTepHajia 3aBUCUT HE TOJbKO OT MHTEHCUBHOCTHU U IIOJHOTHI
THJIpATali COCTABISIOIINX €r0 MUHEPAJIOB, HO U BO MHOI'OM OT CTENEHHU COJMXKEHHS YacCTHIL
npu (OPMOBaHUH.

IIpu moxbope ONTUMANIBHOTO COCTaBa BSKYLIEH KOMIIO3UIUHM HCIOJIb30BAIUCH
oTBaibHBIE KOHBepTepHble nuiaku OAO «HJIMK» oOpa3oBaBmimecss B pe3yJsibTare
€CTECTBEHHOI'0 OXJAXACHHUS paclllaBa M IOCJIEAYyIoLed JAByXCTaAUHHONW mepepaboTKu ¢
U3BJICYEHHEM MeTa/lIndeckol yacTtu. JlJig akTHBAalMM IpolLecca TUApaTaluyd KOHBEPTEPHBIX
IIJJAKOB HMCHOJb30BaJCs nNopTiaaHauemMeHt wmapku MS00 JI0 mnpousBoactBa Jlumenkoro
LEMEHTHOro 3aBoja. B  kadectBe MOAMGUUUPYIOUIETO KOMIIOHEHTAa  MCIIOJIb30BAJICS
MHUKPOKPEMHE3E€M, KOTOpbI TakXke Kak M KOHBEPTEpHbIM MLUIaK SABISETCA OTXOJ0M
MeTaJITypruueckoro npouspozicraa. [logbop  onTumManbHOro  coctaBa  KOMITO3ULIMOHHOI'O
BSDKYILIETO MPOBOAMIICS C MCIOJB30BaHMEM METOJla MaTeMaTHYeCcKOoro IJlaHupoBaHus. B xoxe
IIPOBEJCHUS SKCIIEPUMEHTAIBHBIX MCCIEI0BAaHUN YCTAaHABIMBAJIOCH BJIMSHUE COOTHOLIEHUS
KOMIIOHEHTOB CMECH Ha IPOYHOCTH IOIY4aeMOr0 BSXKYILETO.

CornacHo MOJy4EeHHOH MOJENH B KAa4eCTBE ONTHMAIBHOTO OBLI MPHHST CIEAYIOIINN
COCTaB KOMIIO3UIIMOHHOIO BSKYILEro, %: nmoprianaueMeHT MS500 — 23; KoHBEepTEepHBIN IIIaK
(npu ynenbHOW MOBEPXHOCTU HE Huke 375 MZ/KF) — 68; mMukpokpemuHeseM — 9. PesynbTarhl
UCTIBITAHUS HA TPOYHOCTh M3TOTOBJIEHHBIX M3 Pa3pabOTaHHOTO COCTaBa IPECCOBAHHBIX
00pa3loB TMOKa3ald, 4YTO AKTUBHOCTb KOMIIO3ULIMOHHOTO BSDKYIIETO Ha OCHOBE OTXO/OB
Metaimyprudeckoro npoussoactea OAO  «HJIMK» cocraBaser He wmenee 20 MIla.
Bonoynep:xkuBatoiast CmiocOOHOCTH BsKYIEro coctaBuia 98,15 %; nayayo cxBarbiBanus — 7 9,
KOHEI[ CXBaThIBaHUs — 9 4u; HopMmalnbHas rycrora — 31,5 %.

Ha ocHoBe pa3paboTaHHBIX BSXKYLIUMX M3 MaJOUCIOJIb3YEMBIX OTXOJ0B MPOU3BOJIUIICS
noa00p COCTaBOB CYXMX CTPOMTEIbHBIX cMmeced. B kauecTBe 3amoiHUTENsS HCIOJIB30BAICA
KBapieBblii mecok CeHIOBCKOTO Kapbepa Jlumernkon obOnactu. [lpu umccienoBaHuu BIUSHUS
XMMHUYECKHX JI00aBOK Ha CBOWMCTBa pPa3pabOTaHHOIO CoOCTaBa HaWOOJbIIee IOBBIICHHUE
NPOYHOCTHBIX ToOKa3zaTtened (1o 25%) ObLIM JOCTUTHYTHI TNpHU BBEIEHUU KOMILIEKCHOMN
moaupunmpyromeit no6asku «bO-HM».

Ha ocHoBe pa3paOoTaHHOrO coOCTaBa BSKYIIETO 3allPOEKTUPOBAH COCTaB CYyXOM
CTPOUTENBHOM CMECH CO CIEAYIOMMMHU (U3UKO-MEXAaHUYECKHMMU XapaKTePUCTUKAMU: CPEIHSS
IUIOTHOCTE — 1324 KF/M3, BOJIOTIOTJIONIEHNE 00pa3ioB u3 cMecu no macce — 4,37%, oO0beMy —
9,51%, mapka mo mpo4yHocTH mpu cxarun — M150, mapka nmo Mmopo3socroiikoctn — F100.
Hcnonp3oBaHne Cyxoill CTPOMTENBHONM CMECHM HAa OCHOBE KOMITO3MIIMOHHOTO BSDKYILIETO W3
nepepadOTaHHBIX OTBAJIBHBIX KOHBepTEepHBIX HUTakoB OAO «HJIMK» mo3onser Ha 30-40%
CHU3UThH Pacxoj LIEMEHTa U MPHUBOJIUT K YMEHBIICHHUIO CE0ECTOMMOCTH MPOAYKLUU B CPEAHEM
Ha 15%.
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HccnenoBanue BO3MOKHOCTH MHTeHCH(PUKALMY NPOIECCA TBEPACHUS
MOHOJIMTHOI'0 0eTOHA

Kop6yt E.E., Hleiina O.10., Kopoyr I.C.
benopyccko-Poccuiickuii ynusepcutet, r. Moruses, benapych
[Totanos A.A.

Bounrorpanckuii rocynapcTBeHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
r.Boarorpan, PO

AHHOTaNuA

B mHacrosimeil craThbe MPEACTAaBICHO HMCCIEIOBAaHHE BO3MOXXHOCTH WHTEHCU(UKAITUH
mpouecca TBEPACHHUS MOHOJUTHOIO O€eTOHAa M IOKa3aHO,uUTO  BBEACHHE JTOH J100aBKU
CIOCOOCTBYET YCKOPEHHIO Habopa MPOYHOCTH OETOHA, YTO MO3BOJISET MPOU3BOANUTE PacHATyOKy
U HarpykeHue KOHCTPYKUHUN B Oojiee paHHUE CPOKH, YTO CBHJAETEIHCTBYET O TEXHUYECKOH U
HKOHOMHYECKON AP PEKTUBHOCTH UCTIOIH30BaHUS 100aBOK B OETOHAX U PACTBOPAX.

KiroueBble cioBa: uccienoBaHue, HWHTCHCU(GUKALMS  TBEPACHUS, MOHOJUTHBIN
0€TOH, MPOYHOCTb, IKOHOMUYECKAs 3PPEKTUBHOCTD.

Ha ceromusmuuii nens B Pecnybnuke benapych HaOupaer 0060pOTBI MOHOJIHMTHOE
CTpOUTENLCTBO. HOBBIE KOHCTPYKTHUBHBIC CHUCTEMBI 37MaHUH MOTYT OBITh 3(()EKTHBHBIMU B
CTPOUTENLCTBE TOJIBKO B TOM ClIy4ae, eciiu OyaeT odecrieueHa HHTEHCUBHAS U MAJIOHEProeMKast
TEXHOJIOTHS BO3BEICHUS MOHOJHUTHBIX KEJIE300€TOHHBIX KOHCTPYKIMHA. B  mpaktuke
CTPOUTENbCTBA C NMPUMEHEHHWEM MOHOJIUTHOTO IIEMEHTHOrO OETOHa MIMPOKO HCIONb3YIOTCS
XUMHUYECKHE TOOABKH Pa3IMIHBIX BHJIOB, C IIOMOIIBI0 KOTOPBIX MOJAH(PUIMPYIOT PEOIOTUICCKUE
CBOMCTBa OCTOHHOW CMECH WM TEMI TBEPACHHS M (PU3UKO-TEXHUYECKHE XapaKTEPUCTHUKU
3aTBEp/EBIIEr0 OETOHA.

W3BectHble  yckopuTenu  (XJIOpWi — KajblMsd, HUTPUT HATpusi) JACPUIMTHBI,
Jloporocrosiiie W He mpousBoasaTcs B Pb, mostomy mnepen HamMu CTOMUT 3ajaya HaWTH
COOTBETCTBYIOIIUN OETOPYCCKUI aHAIIOT.

Jlns mccnemoBanmii B KAUECTBE XUMHYECKHUX JI00aBOK JIJIsT O€TOHA MCTIOJIb30BAHbI:

1. Cynbdar natpus kpucrammuzanuonHbiit (Na;SO4 nnmu CH) Mozunesckoeo xumuueckoeo
komounama (F'OCT 21458-75).

2. Cynepmnactudukarop C-3 (TY 6014-625-80) B Buae xuakocta 35 % KOHIIEHTpAIHH,
uzroroButens — CII «Cyneprutactuk — PT» 2. Moswips.

3. Kommnekcnas no6aska «C-3+ NaySOg».

CynbdaT HaTpHsi KPUCTAJUIM3ALMOHHBIA — TOOOYHBIN MPOIYKT MPOU3BOACTBA BUCKO3HBIX
HUTEH, oOpa3yeTcst MpU B3aUMOJCHCTBUU CEPHOM KUCIOTHI C €KUM HAaTpPOM B OTpabOTaHHOM
pacTBOpE OCAIUTENHHON BaHHBI.

TexHonOrMYeCcKuii mporecc NoiaydeHus cyib(ara HATPHsL:

1. Beikpucrammuzamusi cyib(ara HATpUsS B pe3yJabTaTe TPEXCTYIEHUYATOTO OXJIAXKICHUS

0TpabOTaHHOTO PACTPBOPA OCAAUTEIHHOIN BaHHBI.

2. Otnenenue cynbhaTa HATPUS OT KUIKOU (a3bl.

3. BricymmuBanue, oxJaakaeHNE, YIIAKOBKa U MapKHUPOBKA.

[To pu3MKO-XMMHUYECKHM TTOKa3aTeNsIM Cylb(aT HATPUSI COOTBETCTBYET TPEOOBaHUSM,
NPUBEJICHHBIM B Tabmuie 1.

CynbpdaTr HaTpus UMEET SPKO BHIPAKEHHYIO 3aBHCHMOCTh PACTBOPHUMOCTH B BOJZE OT
temneparypsl. [losbimenue ee g0 30-40 %C obecneunsaer pactBopenue "CH" no 40-50 %-oii
KOHIeHTpanuu. OMHAKO TIpH  TOCIEAYIOIIEM CHIDKEHHH TEMIIEpaTyphl PacTBOP CTAHOBUTCS
nepeHachlleHHsIM 10 oTHomeHuto K "CH" u mo6aBka BbINagaeT B 0CaJiok ¢ 0Opa3zoBaHUEM
MJIOTHOW W TTPOYHOM JIbTI00Opa3HOH (ha3hbl.
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Tabmuna 1
DU3NKO-XUMHUYCCKUE TTOKA3aTeU CyIb(aTa HaATPHUS

Hopma
HaunmenoBanue noka3arens Beicumii copt [TepBbrIii copT 10312(1?31/11 fﬁlﬁ
OKII 21 4111 0620 | OKII 21 4111 0630 0640

Bueninuii Buj benblii KpucTamIM4ecKuili MOPOIIOK
MaccoBast nmonst cynbdara
Hatpusl, %o, 99,6 98,5 97,4
HE MEHEe
OO0mas  IEeJI0YHOCTh B
nepepacuere Ha N,CO3, %, 0,15 0,6 0,6
He Ooee
IToTepu MaccChl pu
MpoKaJIuBaHUuH, %o, 0,2 0,3 0,3
He 0oJjiee
MaccoBas JI0JIs
HEpPacTBOPUMOI'O  OCTAaTKa,
%, HE Oosee

B KUCJIOTE 0,02 0,10 0,10

B BOJE 0,15 1,0 1,0
MaccoBasi 10yl KalbLUs U
MarHusi B Iepepacyere Ha 0,01 0,05 0,05
CaSO0q4, %, He Oomee
?éggf)"’?;f | om | oxeresa 0,003 0,008 0,010
MaccoBas  moild  IIUHKA
(Zn"), %, He Gonee 0,04 0.3 0.7
MaccoBasg 10yl  XJOpPHJIOB
(CI'™), %, 0,01 0,06 0,06
He Ooee
MaccoBas 1011 BOIbI, %, HE 0,04 0,05 0,05
Ooiee

B Oeronnyro cmech n106aBky "CH" BBOAST B BHjE pacTBopa. B oTaenpHBIX ciiydasx
JIOITyCKAeTCsl BBOJUTH JOOABKY B CyXOM MOPOIIKOOOPa3HOM COCTOSIHUU.

Pexomennyemast nosupoBka go6aBku "CH" B Gerton coorBerctByer 0,75 - 1,0 % ot
Macchl 1ieMeHTa. [Ipu sToM Oosbliee 3HauU€HHE OTHOCHTCA K 3MMHUM  YCIOBUSM BEIEHUS
pabor, a Taxke (IIpu HavyaIpHOUM Temmneparype 0eToHHOM cmecu Huxe 10 OC). B nernuii mepuon
U TIPH UCTIOJIb30BAaHUM MpOrpeBa OeTOHa ONTUMAalbHas T03UpoBKa qo0aBku cocrasiser 0,5-1,0
% OT Macchl IIEMEHTA.

[IpuBeneHHble pe3yabTaThl OMMPAIOTCS HAa HUCHBITAHUSA, MPOBEJIEHHBIE B IEPUOJ C
10.2010 r. mo 03.2011 r., 6eronHbIx KyoukoB pazmepom 150x150x150 mm. Jlnsa uccnenoBanmit
ObUIM TPEUIOKEHBl 3 PA3IMYHBIX COCTaBa OETOHHOM cMecH. 3a STAJOHHBIM OBbLT MPHUHAT
cienyromuid coctaB 0e3 xumuueckux nobasok: 1:1,5:2,5. J[Ba npyrux cocraBa MOJy4yaroTCsl B
pe3yibTare J00aBIeHUs K 3TAJOHHOMY Pa3iIMYHBIX XMMUYECKHX J100aBOK: BTOopoi coctaB — 1%
Na,SO,, Tpetmii cocta — 0,5% Na,SO4 + 0,5% C-3.

Taxkum 00pa3oM, Ha Pe3yJIbTUPYIOILYIO SKCIIEPUMEHTAIBHYIO IPOYHOCTh BIUSAET JIUIIb
KayeCTBEHHBIN cocTaB T0OOABKM U €€ KOJMYECTBO. Bo/I0IIeMEHTHOE OTHOIIIEHHE B TPEX COCTABaX
OPUHUMANIOCh PA3JIMYHBIM, 3TO CBSI3aHO C BIUSHUEM J00aBOK, KOTOpbIE 00JaJaloT
TUTACTU(QHUIUPYIONIMM CBOHCTBOM, YTO TIO3BOJISIET YMEHBIIUTH KOJMYECTBO BOABI. [lpwHsum
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cnenyromue otHomeHus: 1 cocraB — B/I] = 0,45; 2 cocraB — B/I] = 0,43; 3 coctaB — B/I] = 0,4.
CocraBpl OeTOHA NMPUBEICHBI B TabIUIIE 2.

Tabnuua 2
CocTaBbl OeTOHA JJIS UCCIIEOBAHUI
3
TMoaBusk- Pacxon cocrapmsiromux (kr) Ha 1 M
OeToHa
Kiace HOCTE | Mapka Bono-
Ne i/ 6H OeToHHOM LIEMEH- LIEMEHTHOE
CTOHA | cmecnu Ta OTHOLICHHE
(OK), cm
A. Cocras 6e3 100aBOK
C" /0 12...14 | M500 | 467 684 1182 210 0,45
B. Cocras ¢ no6asxoii 1% Na,SO,
CPlyg 12...14 | M500 | 467 684 | 1182 200 0,43
B. CoctaB ¢ xommekcHo# goodaskoii 0,5% NaSO4 + 0,5% C-3
CPag 12...14 | M500 | 467 684 | 1182 187 0,4

I[aHHI)IC OKCIICPUMCHTAJIBHBIX I/ICCJIGI[OBaHI/Iﬁ YBCIMUYCHUA CKOPOCTU TBEPACHHUA Oerona
II0 POCTY €ro IPOYHOCTU Ha CKATHE, BHIPAXKEHHOW B MPOLIEHTaX OT MPOEKTHOH (B Bo3pacte 28
CYTOK), IpeICTaBIeHbl B Tabuule 3 Ha pucyHKax 1 u 2.

Tabnuma 3
Poct npouHoctu O6eToHa
CocraB mo [TIpounocte OGetona B Mlla B | [Ipounocts GeToHa B % oT
Tab. 2 Hamuiue u BUN | gospacre, cyt R2s B Bo3pacre, cyT
J00aBKH
Kitace 1 2 3 4 7 1 2 3 4 7
TBepaeHne B METALTHYECKUX (hopmax
1 - 264 1439 (650 [879 984 |15 |25 |37 |50 |56
2 Na,SO, 527 (791 |10,02 | 11,78 | 1283 |30 |45 |57 |67 |73
3 Na,SO,4+C-3 492 | 7,56 | 10,37 | 12,30 | 13,36 |28 |43 |59 |70 |76
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BpemA T BepoeH, CyT.

‘—0—1CDCTaB -= 2 oocTaB -+ 3 oocT aB

Puc. 1. I'paduk pocra mpodHocTH O€TOHA B TEYEHUHU 7 CYTOK

MpoMHOCT b GeT oHa
B % or R3
S

A\B

1 2 3 4 5 6 7
BpemA T BepopHR, CyT.

\—o—1oocraB+2 0OCT aB -+ 3 0OCT aB

Puc. 3. Kuneruka pocra npoyHOCTH O€TOHA

[Ipumenenne poGaBku-yckoputens TBepaeHus (NapSO,) akTUBH3UpPYET Mpolecc
CXBaThIBaHUs IIEMCHTHOTO Telsd. B ee TpHUCYTCTBHM  aKTHBH3HPYIOTCS  IPOIIECCHI
B3aMIMOJICHCTBHSl KJIMHKEPHBIX MUHEpPAJOB IIEMEHTAa C BOJOW, TposBisieTcs dpdexT
WHTCHCUBHOM Jie3arperanuu (eNTH3aliK) IIEMEHTHBIX (JIOKYJI, TTepepacipeIeIICHHs KUIKOCTH
CONBBATHBIX O0OJIOYEK 3a CYeT IMOTEHIHada MOBEPXHOCTH TBEepJol ¢a3bl B CTOPOHY
YMEHBIIICHUS WX TOJIINHBI, BO3PACTAET CKOPOCTh MPOTEKAHMS PEAKITHI ¢ 00pa30BaHUEM HOBBIX
¢da3 B BHUIE MUKPOTHIPOKPUCTAIIIOB AJLTIOMO-(QEpPUTHON Tpynmbl. B pesynbrate co3maroTcs
YCIIOBUS JIJIT YCKOPSHHOT'O CXBATHIBAHUS.

B cnydae npumenenus miactuduuupytomeii no6asku (C-3) B 6eron (ocobeHHO 6e3
KOPPEKTHPOBKH BOJBI 3aTBOPEHHWS) HaOJFOaeTcss oOpaTHas TEHJCHITUS YBEIUYCHHS CPOKOB
CXBaThIBaHUsSI IIEMEHTHOTO TeJs 3a CuUeT «OJIIOKUPOBKU» AKTHUBHBIX YYAaCTKOB TOBEPXHOCTH
IIEMEHTHBIX 4YacTull Mosiekynamu «I1ABy», comepxammxcst B 3Tux goOaBkax. Pe3ympraram mx
aacopOuuu sBisiercs dPQEeKT 3aMeANieHUs THApATallMk [EMEHTa, COMPOBOXKIAIOIIUNACS
CHI)KCHHEM TeMIIa Pa3BUTHSI O3HAYCHHBIX paHee IMPOIIECCOB.
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[Tpu ucnons3oBaHMM KOMILUIEKCHOUM no0aBku B OetoH (C-3 + NaySO,4), coueraromieit
a¢ddexTl MmIacTUPUKAMM U YCKOPEHHS TBEPIEHUS, MUMEET MECTO HaJOKEHUE O3HAUYEHHBIX
TEHJACHUUMN.

Jlnst 6erona kimacca C°/z) moKasaHa BO3MOKHOCTb 0OECIICUCHHS IPOYHOCTH OKOJIO 70
% ot 28 cyrouHoil 3a 4 CyTOK TBEpPACHMS, YTO IIO3BOJIIET IIPOM3BOJIUTH HarpyXeHHeE
KOHCTPYKUUN 3HAYUTEIHFHO paHbIIIE.

[Tpu pexxuMmax TBepleHUsI OETOHA ¢ J0OaBKaMU MO OECIIPOTPEBHON  TEXHOJOTUU IIPH
TEMIIEpaType OKpPYXKaIOmel Cpesbl 5°C u 6Gonee, wucnombzoBanme n06aBkn NaSO; u
komruiekcHou: C-3 + NapSO,4, obecnieunBaeT CTaOMIBHBIA POCT MPOYHOCTH OETOHA JUIS BCEX
BapUAHTOB MaTepHayia IMajyObl omanyOKu (MeTaul, JAepeBsiHHas J0cKa, ¢aHepa), a TakkKe C
yTeIUICHHEM (TepPMOM3OISIHEH) onanybki Wi 6e3 Hero s Bcero amamasona: 5...30 °C,
TeMIepaTypbl OKpyxkawlied cpeabl. Ilpu sTomM 3PPEeKTUBHOCTH KOMILIEKCHON J00aBKU
HECKOJIbKO HUXE B niepBbIe 24...48 yacos.

Kak wm3BecTHO, O€TOH, HW3rOTOBJIECHHBIH M3 JKECTKOM cMecu oOJiamaeT OoJbIIeH
MPOYHOCTHIO, T.K. HET cBOOOIHOM BOobI. [IpuMeHeHHe miacTudukaTopa mo3BoyisieT yMEHbBIINUTh
BOJIOLIEMEHTHOE OTHOINICHUE, CJIEJIOBATEIbHO, B OETOHE COJEPKUTCS BOJA, JIMIIL HE0OXO0auMast
JUTSL PEaKIIUU TUPATAIIH.

Takum 00pa3oM, BBeleHHE KOMILIEKCHON M00aBKH CIOCOOCTBYET YCKOPEHHIO Habopa
MPOYHOCTH OETOHA, YTO MO3BOJISICT MPOU3BOJIUTH PACHAyOKy W HArpyKeHHE KOHCTPYKIHH B
OoJiee paHHHE CPOKH, YTO CBUAETEIHCTBYET O TEXHUUYECKON U IKOHOMUYECKOU 3((HEeKTUBHOCTH
UCIIOJIb30BaHUs JOOABOK B OETOHAX M paCTBOpaX.

OFHeleOprle COoCTaBbI 14 (l)yTepOBKI/I JOMEHHBIX meveii

Kopnees A./l., llltedan I'. E., leprynos H.H. Kotnsipos M.B.
JIunenkuit rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, PO

AHHOTAHUSA

B pabote mpuBOmATCS OTHEYNMOPHBIE COCTaBBI Il (DYTEPOBKM JOMEHHBIX Te4Yed U
npeJiaraeTcsl MexaHu3M BeIOOpa Haunbomee 3G (heKTHBHONW OrHEYMOPHOM Macchl A7 PyTepOBKH
nomennor reun OAO «HJIIMK»

KiaroueBble ciioBa: JOMCHHaAaA 11€4b, CI)YTCPOBKB., OTHCYIIOPHBIC COCTABbI

B npouecce skcrmyaTanuu JOMEHHBIX Hedell (yTepoBKa MOABEPraeTcs MOBBIILIEHHBIM
Harpy3kam, CBSI3aHHBIX C HENPEPBIBHBIM JIBWKEHHEM MaTepUalioB U ra3oB, JEHCTBHEM IIMHKA,
Cepbl, COETUHEHMUI IIETOYHBIX METAIJIOB M CAXXHCTOTO yriepoja, BBICOKON TemmepaTypsl. B
CBSI3U C 3THM B KadecTBe (PYyTEPOBKHU HCIIOJIb3YIOT HAOMBHbBIE OTHEYIOPHBIE MACCHI Yallle BCEro
€BpOINENCKOro MPOU3BOJICTBA.

Cpok XpaHeHHMs STHUX MaTepHalioB OTPaHMYEH M 4YacTO NPUXOAUTCS MPOBOIHUTH
KOHTPOJIb MX CBOWMCTB Tiepen NMpuMeHeHneM. Brpioop Hambonee 3¢ (HEeKTUBHON OTHEYIMOPHOU
macchl Juis (yrepoBku nomeHHoH meun OAO «HJIMK» mpoBoauics U3 CIEAyOIUX Tpex
COCTaBOB.

CocraB Ne 1 Calde flow LS 80 mpencraBnsier coboli caMOpacTeKalOMIMIACI MaTepral ¢
TUIPABIMYECKUM TUIIOM CBSI3U U HU3KHUM COJIepKaHUeM lieMeHTa. Pekomenayemas Temneparypa
npumenenust 1600°C. CocTaB MMeeT KapOMI-KPEMHHEBYIO OCHOBY, MAJIOTJIIMHO3EMHUCTBHIA C
HU3KUM conepxkanueMm memenTa; CoctaB Ne 2 Injes 54 sBnsieTcsi BBICOKOTJIMHO3EMHUCTOM
ATIOMOCHITMKATHOW Maccoil ¢ HU3KUM cojnepkanueM nementa; CocraB Ne 3 Calde plast PS 75
UMeeT KapOuTHO-TIMHO3EMHUCTYIO OCHOBY € (hochaTHOM CBSI3KOM.

XUMHUYECKUI COCTaB OTHEYITOPHBIX COCTABOB, MIpEJICTaBIeH B Tabmuile 1.
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XUMUUYECKIE COCTABEI OTrHCYIIOPHBIX MAacC

Tabnuua 1.

No Haumenosanue CopeprxaHue OKCHJI0B, Macc. %
/i OKCHJIOB CocraB No 1 CocraB Ne 2 CocraB No 3
1 Al,O3 13,5 55,0 15,3
2 SiC 79,0 — 76,3
3 CaO 1,4 2,8 —
4 SiO; 5,0 36,0 —
5 Fe, 03 - 1,25 0,4
6 P05 — — 4,2

B cootBercTBUM ¢ mporpamMMmoil HccielOBaHUM sl KaXXIAOr0 COCTaBbl ONpPEAEIsIIH
HOPMAaJIbHYIO TYCTOTY TpPHU 3aTBOPEHHUH BOJOH, CPOKM CXBATBIBaHUS, IUIOTHOCTh U MPOYHOCTh
IIPU HU3KUX TEMIEpaTypax IMOCie 3aTBepACBaHMs U MOCIEAYIOLIEH CYIIKU B TeueHue 24 yacoB
npu Temmneparype 110°C.

[IpuroToBneHue cmeceil COCTaBOB C BOAOHM Ui ONMpeAesieHUs HOPMAaTbHOM TYCTOTHI
OCYIIECTBISIOCH B cooTBeTcTBHM ¢ TpeboBanmsmu ENV 1402-2 u ASTM C 305-06.
Oco0OeHHOCThIO KapOUI-KPEeMHHMEBBIX MacC Ha OCHOBE THUIPABIUYECKUX CBSI30K SBIISETCS
MOCTETICHHOE TPHOOpPETeHNE MOABMKHOCTH W yI0OOYKJIAIbIBAEMOCTH B 3aBHCHMOCTH OT
MPOJOHKUTETFHOCTH U CKOPOCTU nepemeninBanus. OnpeaeneHue HOpMaabHOW T'yCTOTBI TecTa
OCYIIECTBIISIIOCHh B COOTBETCTBHH ¢ TpeboBaHUsMU eBporelickoro cranaapra ASTM C 187-04
Ha npubope Buka, cHabkeHHOTo necTukoM JuHOM 50 MM u auamerpoM 10MM. 3a HOpMaTIbHYIO
IyCTOTY (KOHCHUCTEHIIMIO) TECTa NPUHUMAJIOCh KOJIMYECTBO BOJBI B IIPOLIEHTaX OT Macchl CyXOi
CMECH, TPU KOTOPOM IECTUK (CTepkKeHb) morpyskaincs B TeueHue 30c Ha rnybuny 10+1mwm.
Macca crepxkHst BMecTe ¢ ero aepskarenem cocrapisuia 300r. [TorpyxeHue ocyecTBIsuIoCh OT
MOBEPXHOCTH TECTA.

Pe3ynbrarhl UCHBITAHUI COCTABOB IO OINPEAEICHUI0 HOPMaIbHON I'YCTOTHI CBEICHBI B
tabnuue 2. W3 3Toif TaOnumbl BUAHO, YTO JUIS JOCTHUXKEHHS HOPMAlbHOM TyCTOTHI TecTa
TpeOyeTcss OTHOCUTEIBHO MaJloe KOJMYECTBO BOJbI, YTO SIBISETCS OCOOEHHOCTBIO JAHHBIX
COCTaBOB.

Cpoku cXBaTbIBaHUSI T€CTa OTHEYNOPHBIX COCTaBOB OIPENEISUIM B COOTBETCTBUU C
tpeboBanusimu ASTM C 191-08 na mpubope Buka, B KOTOpOM MecTUK OblI 3aMEHEH Ha ULy
mmuHOM 50 MM u amamerpom 1,00+£0,05mm, a macca mroka 300+0,5t. [Ipu sTom omnpenensiu
HAYaJo W KOHEIl CXBAThIBAaHUS TECTa OTHEYMOPHBIX COCTABOB. Pe3ynbTaThl UCMIBITAHUN HA CPOKU
CXBaTbIBaHUs CBEJIEHBI B TAOIMILY 2, OTKY/AA BUIHO, 4TO cocTaB Ne 1 (Hagaymo cxBaTbIBaHUS — 24
48muH...34 23MuH, KoHeI[ 6-84) uMeeT Oosiee NTUTENbHbIE CPOKU CXBAThIBaHHS, YeM cocTaB No
2 (nayaisio cxBarbiBaHus — 14 50 muH ... 24 05MuH, koHen — 34...34 35 muH). g coctaBa Ne 3
CPOKHM CXBaTbhIBaHUS U HOPMAaJIbHAS T'YCTOTA HE ONPEACTSIINCD.

OU3NKO-MEXaHNYECKUE CBOIICTBA COCTABOB OIPENEISUIN KaK JJIs TOPOIIKOB, TaK U JJIs
dbopMOBaHHBIX O0pPa3IOB C pa3MepaMH, YKa3aHHBIMH B COOTBETCTBYIOIIMX HOPMATHBHBIX
nokymentax ENV 1402-6.

[IpoBeneHHbIe HCCEOBaHMUSA TOKa3alu, 4YTO cpenHsas (oObeMHas) IUIOTHOCTb
0oT(HOPMOBAHHBIX (BJIAKHBIX) 00pa3oB coctaBa No 1 HaxoawTcs B Tpenenax 2,6-2,65T/M°.
O6pa3ipl coctaBa Ne 2 mocie ¢popMOBaHUS UMENH Oojiee HU3KYIO CPEIHIO0 IIIOTHOCTH (2,33-
2,50T/M3), HO ATO MOKET CBUJETEIHCTBOBATH O HEIOCTATOUYHOMN CTETICHH YIJIOTHEHHUSI 00Pa3IoB.
OOpasubl coctaBa Ne 3 mMenu camylo HM3KYIO CPEIHIOI0 IMJIOTHOCTH (2,22-2.45 T/MS). [Tocne
cymku nupu temmeparype 110°C cpennss (oObeMHas) IUIOTHOCTH 00pas3ioB cocraBa Ne 1
cocrasmna 2,57-2,6 T/M°, Cpennsist IUIOTHOCTh BBICYLIEHHBIX Tpu Temmepatype 110°C oOpasios
cocrtaBa Ne 2 - 2,33-2,35T/M3. Cpennsist (00beMHas1) MIIOTHOCTH 00pa3moB Ne 3 - 2,27-2 35 M,

[IpogomKUTeNsHOCTh CYIIKA B COOTBETCTBUM ¢ Tpeboanmsimu ENV  1402-5
cocrasisuia 24 yaca npu temneparype 110°C. ITo oxoHYaHHMHU MPOLIECCA CYLIKM Y OXJIAXKIECHHS
00pa31oB OCYIIECTBISUIN HCIIBITAaHUS 00pa3oB-0anouek Ha U3ru0 Ha TUIAPABIMYECKOM Ipecce.
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Pe3ynbraThl MCHBITAaHMNA BCEX TPEX COCTAaBOB Ha MPOYHOCTh MpPHU HM3TMOE MPEACTaBICHHI B
tabnuie 2. 3 3Toil Tabiuipl BUAHO, YTO HAHOONBIIYI0 TPOYHOCTH Npu u3rube (11,42 MIla)
umenn o0Opasiel coctaBa Ne 1. DTOT mapaMerp xapaKTepu3yeT HECYIIYI0 CIIOCOOHOCTh OETOHOB

NPY HATMYUW U3THOAIOIINX HATPY30K Ha KOHCTPYKIIMH TETUIOBBIX arperaTos.
CoctaB Ne 2 obecnieunBaeT MPOYHOCTH MPU U3rHOE TOCTE CYIIKU B mpenenax 8,5-9,65
Mrma, 4To TakKe XapaKTepHu3yeT BBICOKYIO HECYIIYI CIIOCOOHOCTh. [IpouHOCTh mpu u3rube
o0pasioB cocraBa Ne 3 cocrasisier 6,56 Mna.

Tabnuma 2.
CBolicTBa OTHEYIIOPHBIX Macc
. BenmunHbI CBOHICTB COCTaBOB
Ne HanmeHoBaHne CBONMCTB U €1I.
/i U3MEPEHUS Cocras Nel CocraB Ne2 CocraB Ne3
1 CpoKku CXBaThIBaHUS, Y., MUH.
2 HAYATO 24. 48MuH. — 1g. 50 MuH. — i
34.23 MHH. 24.05MuH.
3 -KOHEII 6-8u. 3-4q. -
4 Hopwmasibnas rycrora tecra, % 58-6,0 9,5-10 -
5 | Cpexssist miotHOCTH, T/M®
6 -HaCbIITHAs 1,415 1,470 -
7 -00pasnoB nociie GopMOBaHUS 2,6-2,65 2,33-2,50 2,22-2,45
8 -00pa31oB nmocine Cymku npu t 110°C 2,57-2,6 2,33 2,27-2,35
9 | IIpounocts, MIla
10 | -ipu m3rutde 11,42-12,00 8,5-9,65 6,56
11 | -mpu cxxaTuu nocie Cymku npu t =110°C 71-75 31,5-35,0 15,0- 20,6

[IpoyHOCTh TpU CKATHM OIpPENENAIN HCHOBITAHUSAMU Ha TOM JK€ THAPABIMYECKOM
mpecce Kak i o0pas3loB Mojy0anouek, Tak U Il 00pasioB-KyOoB. Paspyimienne oOpas3iioB
IIPOUCXOIUT TAPAJIJIENIBHO NPUIOKEHHONW CHIJIE, YTO CBUAETEIBCTBYET O HAJIUYHUU XPYIKOTO
XapakTepa pa3pylieHHusi, KOTOPOE UMEET MECTO y TKeNbiX 0eToHOB. ClielyeT OTMETUTbh, YTO
00pa3ubI-KyObl UMeH 0o0Jiee BEICOKYIO POYHOCTH MPH CKATUH, YeM OaJIOUKU U3 TeX JKe Macc.

[TpoYHOCTH P CXKATHUH BHICYIIEHHBIX Tpu Temmepatype 110°C o6pasunos cocrasa Ne 1
Haxoautcss B mpenenax 71—75 MIla. Ilpounocts mpu cxatum oOpa3moB coctaBa Ne 2
Haxonutcs B mpenenax 31,5-35,0 MIla. Ilpounocts mpu cxatum 00pas3ioB coctaBa Ne 3
Haxonuted B npenenax 15,0-20,6 MITa.

OnTuMHu3anMsA COCTABa U CBONCTB
KepaMH4ecKoi KOMIO3UIUH MOAH(PUIIUPOBAHHON 0TX04aMHu MeTal1000padoTkn (OMO)

Kpyrunun A.A., Axuypun T.K.
Bonarorpanckuit rocy1apcTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBII
yHuBepcurer, r.Boarorpan, PO

AHHOTaANuA

B pabGote mpuBeneHa ONTUMHU3AIMS COCTaBa M CBOMCTB KepaMHUYECKOH KOMIO3ULIUHU
MoauUIMpoBaHHON oTXonaMu MeTamnooopadotkn (OMO u moka3aHo, YTO Ha OCHOBAaHUU
MIOJIyUEHHBIX MOJIEJIEH KaueCTBEHHBIX IIOKa3aTesled KEpaMUKHU ONPEJEIIEHbl ONTHUMaJIbHbBIE
3HAYEHUS] TEXHOJOTHYECKHX (aKTOPOB, YAOBJIETBOPSIOUIMX MOTPEOHOCTSIM MPOU3BOJICTBA.
OnTuManbHBIM SABIIsIETCS JOOaBKa OTXOA0B METaniooOpaboTKu B KojuuyecTBe 5 % OT Macchl
TJIMHBI.
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KiroueBble cjI0Ba: ONTHMHU3ALUS COCTaBa, CBOMCTBA KEPaMUYECKOH KOMITIO3MIIWH,
MOIM(UIIMPOBAHHBIE OTXOIbI, METAII000pabOTKA

Ha xayecTBO KepaMHMuUeCKMX U3JEIMI OKa3blBaeT BIUSHHUE MHOXECTBO TEX-
HoOJIoTHYeckuX (QakTtopoB. Hekoropble u3 3TUX (QaKTOpoB B IMpoOLECCe MPOU3BOJICTBA
KOHTPOJIUPYIOTCS U MOAACPKUBAIOTCS HA 3aIaHHOM YPOBHE, YaCTh MPUHUMAETCSI BO BHUMAaHHE,
HO CHUCTEeMAaTUYECKU HE KOHTPOJIMPYETCS, IPYrue He YUUTHIBAIOTCA. [To sTO¥ MpUYMHE MIpH
NPOM3BOJICTBE KEPAMUYECKUX H3/EIHNA HAOIIOAAeTCsl BBICOKAs HEOJHOPOIHOCTH €ro (pM3HKO-
MEXaHUYECKUX CBOUCTB.

JlJis TOBBIIIICHHSI HAJCKHOCTH (DYHKIIMOHHUPOBAHUS TEXHOJIOTUYECKOTO KOMILIEKCa
HEO0OXOUMO yMETh MPOTHO3MPOBATh AKCIUIyaTAl[MOHHBIE CBOMCTBA MarepHala MO pe3yibTary
BCITyUYMBAaHUS CBHIPhEBOH CMECH Ha CTAaguU CYIIKM U oOxwura. Mojenb TpOrHO3a CBOWCTB
MaTepuaia OyaeT TOuHee, €clid B Hel OyayT y4TEeHbl OCHOBHBIE TEXHOJOTHYecKHe (pakTopsl, a
OTIEPATUBHOCTh YIPABICHHUS MOXET OBITh JOCTUTHYTAa IPH HWCIONIH30BAHHH B KadeCTBE
KOHTPOJIMPYEMBIX (DaKTOPOB OCHOBHBIX [1apaMeTPOB KUHETUKHU BCIIyYHMBAHUS CMECH.

Pe3ynbrarthl WcCEeMOBaHUS BIMSHUS PEUENTYPHO-TEXHOJIOTHYECKHX (DAKTOPOB Ha
MPOLIECCHl CTPYKTYpoOOpa30BaHUSI M CBOMCTBAa KEPAaMHKH HAa OCHOBE INIMH MECTOPOXKIEHUI
Bonrorpaackoii  obmactu  MoamdumupoBaHHIX OMO TO3BOJIMIN  OMPEICIIUTh COCTABBI
CBIPBEBOI cMecH, 00eCIIeUnBaIOIINE MOTYyYeHHEe KePAaMHUUECKUX U3 pa3IndHOM MI0THOCTH
B uHTepBaie or 600 10 1100 kr/m® (Tabu. 1).

Tabmauua 1
DU3NKO-MEXaHUUECKHE CBOMCTBA KEPAMUYECKUX 00pa3IioB

[1moTHOCTB, Pacxon marepuanos Ha 1 M> MACCBI, KT Rex

Kr/cm® rJIMHA OMO 1aMOT MIIa
1050 1520 0 380,0 7,8
952 1504,8 19 376,2 6,5
830 1489,6 38 372,4 6,7
780 1474 4 57 368,6 8,7
785 1459,2 76 364,8 7,3
890 1448 90 362 8,5
958 1368 190 342 6,9

PesympTaThl  MaTreMaTHYECKOTO  MOJICIMPOBAHUS M ONTHMH3AIMK  OCHOBHBIX
TEXHOJIOTUYECKUX (DAaKTOPOB MPH HX KOMIUIEKCHOM BIIMSHUM Ha TPOLECC BCIYYMBAHUS U
CBOMCTBA KEPAMHKH TIPEACTABICHBI B HHTEpBaje TioTHocTH oT 700 mo 1100 K/,

C 1enblo KOJTMYECTBEHHOM OLEHKH BIMSHUS TEXHOJOTHUECKUX (AKTOPOB Ha MpOIEecC
BCIIYUYMBAHUS U (PU3UKO-MEXaHUYECKUE CBOMCTBA KepaMUKH MoauduuupoBanHoi OMO mpose-
JICHO SKCIIEPUMEHTAIbHOE MCCIIEJOBAHUE C MCIOJIB30BAaHUEM METOAa MaTeMaTHYecKOro
TUIAaHUPOBaHMS dKcriepuMenTa [1, 2].

Ha ocHOBaHuUM pe3ynbTaTOB CEpUU MPEABAPUTEIBHBIX SKCIEPUMEHTOB OINpPEICICHbI
YPOBHH BapbUpOBaHHs (aKTOPOB, a Tak)Ke BHIOpaH TUIaH SKcHepuMeHTta. s yirydrieHus
BO3MOXKHOCTH MHTEPIPETAIIMM MOJIENIeH U IPUHATHUS 110 HUM TEXHUKO-OKOHOMUYECKUX peIleHHH
NIPOM3BEICH MEePEX0]l OT HATYPaIbHBIX 3HAUYECHUH (HaKTOPOB K KOAWPOBAaHHBIM. bespazmepHOCTh
(bakTopoB AocTHraeTcs HopMmanu3anuei HarypainbHbiX BennuuH (I'OCT 24046) X nmo ¢popmye:

Xi - XO-
J— 1
Xi=—-—""
Xi
rae  Xj— 3HaueHHe i-r0 HOPMaITH30BaHHOTO (HaKTOPa;
Xi — HaTypaJibHOE 3HaueHue i-ro paxTopa;

Xoi — OCHOBHOU YpPOBCHb 1-TO (I)ElKTOpa, BBIYHCIIACMBIN KaK:
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Xo =05(X; —X; ) )

AX; — moryuHTepBal U3MEHEHUs i-To (hakTopa (MHTEpBal BapbUPOBAHMS), BEIYUCIIAEMBII
KaK:
AXi=05(X; =X ). ¥
max min

be3pazmepHble BeaMuuHBl X; UMEIOT YETKUH CMBICI M IIOKa3bIBAIOT IO aOCOJOTHOMN
BEJIMYMHE, HA KAKYI0 4acTh OT MaKCUMAaJIbHO BO3MOKHOI'O B IIpeJieiaX AKCIIEPUMEHTA UHTEpBalla
U3MEHSeTCA IPU YNpaBJIEHUM JaHHBIA (akTop, a MO 3HAaKy B KakKyl CTOPOHY H3MEHSETCs
(axTop OT LIeHTpa IKCIEPUMEHTA.

Ha ocHOBe IpoBeACHHOr0 aHaIN3a U JAHHBIX NPEAbIAYIIUX SKCIIEPUMEHTOB B KAUECTBE
BapbUPYEMBIX TEXHOJIOTUYECKUX (PAKTOPOB OBLIN BHIOPAHBIL:

X1 — cootnomenune OMO x rimmae (OMO/T);

Xo— Temnepatypa o0xHura.

B kadecTBe KOHTPOJIHPYEMBIX ITAPAMETPOB ObLTH BHIOPAHBI:

- K03 HUIMEHT BCIyYnBaHKsI ChIPbEBOW CMeCH B KOHIIE nporiecca (Kpen);

- CpeHss TWIOTHOCTh MOAU(UIIMPOBAHHON KEPAMUKH (Pcp, kr/m);

- MPOYHOCTH 00pa31oB Ha cxkatue (Rqx, MIla);

BriOpaHHbIe TexHONIOTHYeCKHEe (DaKTOPhI HCCIICIOBAHbI B TIpe/eiaX, YKa3aHHBIX B TAOJI.

2. V3 anpuopHOif MHPOPMAITUN U3BECTHO, YTO KaXKIIbId U3 BHIOPAHHBIX (JAaKTOPOB B YKa3aHHBIX
UHTEpBAJaX BapbUPOBAHHS MOXET BIHUATH HAa KOHTpoJMpyeMmble mapameTpbl Ky, Rex, Pop
HEJIMHEHHO, M03TOMY (DYHKIIHIO HEOOXOIMMO anmpOKCUMUPOBATH MTOJIMHOMOM BTOPOW CTETICHU:

Y(Xy, X,)=By + B X; +B,X, + By X, - X, + B, X/ + B X2,

3)
riae Yy — KOHTPOJIMPYEMBIN IMapaMeTp;

Xi — Bappupyembie (HaKTOPbI;

K — KOJIMYECTBO (haKTOPOB;

Bo, Bi, Bii, Bij — koadduumenTs ypaBHeHUs perpeccuu.
Tabmuma 2

YpoBHU BapsupoBaHus HaKTOPOB
TexHonornueckue YPpOBHM BapbUpPOBAHUS HNuTepBanst
KO > » =
(bakTopbI HokHAA -1 | ocHoBHOM O | BepxHuii +1 | BappupoBanusa Ax
OMOIT, ot X 0,04 0,06 0,08 0,02
T, °C Xz 950 1000 1050 50

[To pe3ynbpTaraMm HcclenOBaHUs, METOJIOM HAMMEHBIIHUX KBAJpPaTOB OBLIU MONYUEHBI
0a30BbI€ YPAaBHEHHS PETPECCUH, KOTOPBIE MPECTABICHBI B BUE MOJTUHOMOB 2-0M CTEIICHHU:

Y(Xy, X,)=By +BX; +B,X, + ByX; - X, + B, X{ + By X5 @

CraTtucTudeckuii aHalNu3 IOJYYEHHBIX YpPaBHEHUN PErpecCMd OLIEHHMBAIU IO TPEM
KPUTEPUSAM: OJJHOPOJIHOCTU TUCHEPCUI, 3HAUMMOCTH KO3 (ULIMEHTOB U aIeKBaTHOCTH, KOTOpast
IIpoBepsuIach ¢ NMoMmouiblo Kpurepus Pumiepa. IlomyueHHOE 3HAUEHHME PAacUETHOIO KPUTEPHS
@umepa (Fp) cpaBHuBaim ¢ TabauuHbM (i) B 3aBUCMMOCTH OT 4MCIIa CTENIEHEW CBOOOABI IS
IPUHATOTO YPOBHS 3HAUUMOCTH, MOJIENIb CUUTAETCS aJIeKBaTHOM, TaK KaKk COOJIIOJICHO YCJIOBHE:
Fo <F.

I'paduueckas MHTEpIpeTalsi MaTEeMAaTHYECKUX 3aBHCUMOCTEH IpelCcTaBlIeHbl Ha
pucynke 1 — 3.
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MpouHocTb 8,51
npu cxatum,
MMa

AN

- 0,08

0,06 CootHoweHMe
0.04 oMo/r

950
1000

Tobx, oC

1050

Puc. 1. 3aBucuMocTS pezena mpoYHOCTH MPU CKATHH MOTUPHUITTPOBAHHON
kepamuku ot cootHotieHnss OMO/T (X1) u Temmiepatypbl o0xura usnenuit (X) (7)

\

N
A\
|

3,84

3,61

NN
\

3,41

3,2 -
KoacdbumumeHT
BCNy4YUBaHUA 37

2,81

AN

2,6 1

2,4 1

A\

29 - — 0,08
2 - 0,06  CooTHOweHMe
950
0

OoMO/T
1000
To6x. oC 1050

,04

Puc. 2. 3aBucuMOCTh BcydnBaHUS MOAM(DUIIMPOBAaHHON KEpaMUKU
ot cootHotreHrst OMO/T (X;) 1 Temneparypsl o0xwura uzaenuii (X2) (7)
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Puc. 3. 3aBHCHMOCTD TUIOTHOCTH MOJU(DUIIPOBAHHOIN KEPaMUKU
ot cootHotreHrst OMO/T (X1) 1 Temneparypbl o0xura uznenuii (X2) (7)

HOCTpOGHHI)IG MMOBEPXHOCTU 3aBUCHMOCTHU MO3BOJIAIOT BU3YAJIbHO OLICHUTH U3MCHCHHC
CBOWCTB B HCCIIEAYeMO# 001acTH (PaKTOPHOTO IPOCTPAHCTBA.

AHanu3 moiydeHHBIX 3aBucUMOcTeil (puc. 1 — 3) mo3BoisIeT clenaTh CIEAYIOIINE
BBIBOJIBL:

- JUId BCeX paccMmarpuBaeMbIX mnapamMeTpoB (Kj, Pepy Rex) BIMSHUE TEXHOJOTMYECKUX
(akTOpPOB HOCUT HEJIMHEHHBIN XapaKTep.

- MaKCHUMaJIbHO€ BJIMSIHME Ha KO3(DQUIMEHT BCIyYMBaHUS cCMECH (puC. 2) OKa3bIBaeT
dakTop cootHomenus OMO u riuHbl. YBenuueHue (akropa X He crnocoOcTByeT pocty Ki,
ONTUMM3ALMS COOTHOIIEHUsS] MOAU(HUKATOpa U TIUHBI SBISETCA omperensomei. B MeHbliei
CTENEeHU Ha Kod3(pUllMeHTe BCIyYHBaHUS CKa3bIBACTCS BIUSHUE TEMIIEPATypbl 00XKHUra U3eNus
(dbakrop x7).

- IpHu (UKCUPOBAHHBIX 3HAUEHUSIX (aKkTopa X1 MIOTHOCTh CHMXKAETCS C YBEIMUYCHHEM
colepkaHuss Monaudukaropa B IVIMHE, HO JO olpeAeneHHoro 3HaueHus. Ilpu »ToM ¢
yBenuueHueM cojepxkanud OMO minotHocTh Bo3pactaeT (puc. 3). 3MeHeHus TemrepaTypHOro
(dakTopa HE CIOCOOCTBYIOT CHMYKEHHUIO TUIOTHOCTH.

AHanu3upys BIUsiHHE (akTOpPOB Ha IMpesen MPOYHOCTH IMpH CKaTHH (puc. 1) MOXKHO
OTMETHUTBH CIIETYIOLIEE.

ITo Mepe yBenuueHHs 3Ha4eHUN (aKTOPOB Xi U X2 UX BIMSHUE HA R HE OJHO3HAYHO,
Hanuuue MojauduKatopa B TIJIMHE CIOCOOCTBYET YBEIMUEHHUIO MPOYHOCTH 0O0pasloB,
TEeMIepaTypHblii (pakTop He OKa3blBa€T Ha HEro 3aMETHOIO BIMSHUS, OJHAKO TEHJIEHIIHS
CHI)KEHHUSI TEMIIEpATypbl 00XKHUTra U3/ Ha OCHOBE MOAU(PHUIIMPOBAHHON TTIMHBI Ha0II01aeTcH,
4TO JeNlaeT TEXHOJOTHIO 3Heprocoeperatomeil. MoaupukaTop OTXOJI0B METaI000pabOTKH
paccMaTpuBaeTCsl He TOJIBKO Kak J00aBka, (opMUpPYIOLIasi IOPOBYIO CTPYKTYPY KepaMHU4ecKOn
KOMIIO3UIIMM, HO M KaK JIUCIEPCHO-apMUPYIOIIMN METaJUIOHANOIHNUTENb, OBBIIIAOIINN
IMPOYHOCTh KepamMHuecKoro wmatepuana. DOYHKIUIO apMHUPYIOIIETO 3JIEMEHTa BBIMOIHSIOT
yacTullbl abpasuBHOro 3epHa (25A, 14A, muaumansHas aonst 54C u 63C -5 %) u ckonoThie
abpazuBHbIE 3epHA (2 %), 9TO OTYETIMBO BHIHO Ha puc. 4. OcTaBasch B KaWUIIPax MOPOBOH
CTPYKTYpPbI KepaMHUKH, aOpa3uBHbIE 3€pHAa M HUX CKOJbl apMUPYIOT MaTepuai, MOBbBIIMIAs HX
MPOYHOCTb.
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Puc. 4. CtpykTypa MHMHUCTO-IIAMOTHON KEPaMHUKHU, MOAU(PHUIIMPOBAHHONW OTXO01aMHU
METAJTI000Pa0OTKH, MOBEPXHOCTh NUTM(OBAHHAS

MUKPOCKOTIMYECKHE HCCIIEOBaHUSI 00pas3oB ONTHMAJIBHOTO MOJIU(MHUIIMPOBAHHOTO
cocTtaBa IpoBeAeHbl Ha ontuyecknx MUKpockonax MBC-9 u METAM PB-21 nipu yBennueHusx
10 — 50. OntumanbHbBI MOAMMUIIMPOBAHHBIN COCTAaB IMPEICTaBICH MOPHCTON OIHOPOIHOM
cTpyKTypoil. Pazmep nop konednercs ot 100 go 500 MKM, TOPHI HIMEIOT SIBHOE «BYJIKAHUYECKOE)
INPOMCXOXKACHNE, Ha 4YTO yKa3blBaeT (opMa MOpHI, NPHOMIDKAIOMmasics K chepudeckord u
[JIAJKOCTh KpaeB MOBEPXHOCTH MOPHI, BBEACHHE KOMIIOHEHTHI IIJlaMa MeTauioo0paboTKu
umeeT dPPEKT JUCISPCHOTO0 ApMUPOBAHUS KepaMuKku (puc. 4, a — 6).

Ha ocHOBaHMM mMOJYy4YeHHBIX MOJeENeld KadyeCTBEHHBIX IIOKa3aTejel KepaMUKH
OTpeNeNIeHbl ONTHMAJBHBIE 3HAYCHHUS TEXHOJOTHUECKUX (DAKTOPOB, YIOBIIETBOPSIOMINX
NOTPEOHOCTSAM Mpou3BoAcTBa. ONTUMAIBHBIM SBJSIETCA 100aBKa OTXOJ0B METAIIIO00paOOTKH B
KonuuecTBe 5 % OT Macchl IIIMHBI.

Bbuboanorpadguyecknii cnucok.

1. bonpgaps, A. I'. IlnannpoBanue skcriepuMenTa B xumuueckon texnomoruu / A. I'. bonnaps,
I'. A. Crartoxa. — KueB: Bumia mkomna, 1976. — C. 99 — 145.

2. Bosnecenckuii, B. A. Ctaructuueckne METOIbl IUIAHUPOBAHUS SKCIIEPUMEHTA B TEXHUKO-
SKOHOMHYECKHUX HccienoBanusx. — M.: Cratuctuka, 1981. — C. 152 — 250.

Oco0eHHocTH BHECAPECHUSA MHKCHEPHBIX CUCTEM U
KOMMyHI/IKaI[I/Iﬁ B BBICOTHOM CTPOUTEJIBbHOM KOMIUICKCE

Kypmankynos M.
Kazaxckas ['on0BHast apXUTEKTypHO-CTPOUTENIbHAS aKaIeMHus,
pecnybnuka Kazaxcran

AHHOTAHUA

B pabore nmpuBeneHbl 0COOEHHOCTH BHEPEHUS UHKEHEPHBIX CUCTEM U KOMMYHHKAIHI
B BBICOTHOM CTPOMUTEJIIBHOM KOMILIEKCE

KiaroueBble  cjaoBa:  0cOOGHHOCTHM,  BHEJIPEHMs,  WHXKEHEPHbIE  CHCTEMBI,
KOMMYHMKAIIUH, BBICOTHBIE CTPOUTEIBHBIE KOMIUIEKCHI

BeicoTHas 3acTpoilka HaceleHHBIX IYHKTOB CTajlla 4YacTbIO TOPOACKON CTPYKTYpHI,
BKJIFOYAIOLIEH OCHOBHBIC BHBl JKU3HEACATENBHOCTH JIIOJEH - JKWIHILE, OTABIX, MECTa
MIPUJIOKEHUS TPY/la U CETOHS, COBPEMEHHBIE BEICOTHBIE 3aHUSI CTAHOBATCS OJJHUM W3 IJIABHBIX
AIIEMEHTOB, CO3JAIOIINX COBPEMEHHBI OOJIUK TOPOJCKON 3acTpOWKH. AKTHBHOE BO3BEICHUE
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BBICOTHBIX 3[IJaHU{ BIUSET HA KOJMYECTBEHHBIE U KAuE€CTBEHHBIE IMEPEMEHBI B CTPYKType U
0o0JMKe TOpOJOB - CYIIECTBEHHOE HW3MEHEHHE YKJIaJa >KU3HU HACEJICHHUs, IOBBIIICHUE
COLMAIBHOTO CTaTyca pailOHOB MX CTPOMTEIHCTBA, CO3IAHHUE COBPEMEHHONW MH(PacCTPyKTYypHI,
npUOIMKEHNE CUCTEMBI OOCITYKUBAHUS K MOTPEOUTENIO, MOBBIIIEHUE KOM(OpTa MPOKUBAHUS.
BrIcoTHBIE JKMITbIE KOMIUIEKCHI, JIeTOBBIE O(UCHBIE IIEHTPHI ACTaHbl, ATMAaTHl H JPYTUX TOPOJIOB
Kazaxcrana, mopaxaroT CBOEH KpacoTOH, HHIWBHUIYaJbHOCTHIO U CMEJIbIM IOAXOJAOM B
peaiM3alMy HOBBIX HECTAHIAPTHBIX peLIEHUM B cTpouTenberBe. Ilo cyTu, kaxaoe w3 3THX
3MaHUN — 3TO CMEIbI YHUKAJbHBIM MPOEKT, BKIIOYAIOMIUNA B ce0s Bce caMble MepefoBbIe
JOCTHKEHUS B 00J1aCTH apXUTEKTYPBhl, CTPOUTENBCTBA U MH)KEHEPHBIX CUCTEM U KOMMYHHUKALIUH.

s obecrieuenust TpeOOBaHUN MO HAAEKHOCTH W Oe3omacHOCTH, OTIMYUTENHHOM
OCOOEHHOCTBIO JKCIUTyaTallUM BBICOTHBIX 3[JaHUI SBJISETCS BBICOKME (IIO CPAaBHEHHMIO C
TPaJMLMOHHON 3acTpPOMKON) TpeOoBaHUS K OMNEPATUBHOCTU yCTpaHEHHUS Je(eKToB u
HEUCIPAaBHOCTEM, BOSHUKAIOIINUX B KOHCTPYKIUAX U UHKEHEPHBIX CHCTEMAX.

CoBpeMeHHbIE BBICOTHBIC 3[aHHsI  OCHAILIEHBl OOJBIINM KOJIMYECTBOM HHYKEHEPHBIX
CHCTEM, KOTOpBIE SBISETCS (AKTOPOM, 3aTPYAHSIONUM IPOU3BOACTBO HATAJOUYHBIX U
PEMOHTHBIX pPa0OT. DTOT (aKTOp 3HAYUTETHHO YCIOXKHSET MEPCIEKTHBHYIO 3aMEHY WU
PEKOHCTPYKIUIO HHKEHEPHBIX CUCTEM.

IIpyu NpOEeKTUPOBAHUHU CUCTEM OTOIUICHHS U TEIUIOCHAOKEHUS BBICOTHBIX 3/1aHUI K HUM
NPEIbABISIOTCS 00JIee KECTKHE TPeOOBAaHUS 110 TAKUM ITapaMeTpaM Kak:
- TOYHOE MOJIep’KaHue NapaMeTPOB MUKPOKJIUMATa B [IOMEILEHHH;
- 6€30IaCHOCTb JUJIS1 )KU3HU JIFOJIEH U MPEICTaBUTENEH CIyXO dKCILTyaTaluu;
- BBICOKAsl HaJIS)KHOCTb U JI0JITOBEYHOCTb;
- BO3MOYKHOCTh PETYJIUPOBAHUS TAPAMETPOB MUKPOKJIMMATa B TOMEIICHUH;
- COOTBETCTBUE TPeOOBAHUSIM YHEPrO3(PPEKTUBHOCTH.

[IpaBuia TEXHHMYECKOW HSKCILTyaTallMd BBICOTHBIX 3aHUN JOJDKHBI BBIOJHSTH JIBE
¢ynkuuu. Bo-mepBbIX, B HHMX JOJDKHBI OBITh OTpPaKEHbl KPUTEPUU OLIEHKM KaudecTBa
OKCIUTYaTaI[MOHHOTO TIPOLIECCa M BBIOJHEHO HAa YPOBHE, JOCTYIHOM KakK MpPEICTaBUTEISM
HKCIUTYaTal[MOHHBIX CIYXO0, TaK M KaXJA0My NOJb30BaTento (KWIbLy) 3aaHus. Hanpumep, B
CUIIy OOBEKTHBHBIX OOCTOSATENbCTB HEBO3MOXHO ToBoputh o 100% oOecneueHHOCTH Bcex
nojb3oBarened  BOAOCHAOKEeHHEM.  AOCOIIOTHO  HAJEXKHBIX  CHOCOOOB  COXpaHEHMS
JOJITOBEYHOCTH H  OKCIUTYaTal[MOHHBIX  KAadecTB KOHCTPYKTUBHBIX  DJIEMEHTOB, UX
COCTaBJIAIOLIMX: apMaTypbl, 0ETOHA, HMHXEHEPHBIX CUCTEM U KOMMYHHUKaIUil: TpyOOIpOBOAOB,
CTOSIKOB He cymiecTByeT. HeoO0XoauMo MeprHoAMYecKH NMPOBOAWTH TUIAHOBBIE PEMOHTHI U
PEKOHCTPYKIMIO. BrIcOTHas 3acTpoiika MMeeT Maccy HEraTUBHBIX MTPOOJIEM - B TIEPBYIO OUYepe/ib
ATO YCIO)XKHEHUE apXUTEKTYPHO-CTPOUTENBHBIX M KOHCTPYKTHBHBIX PEIICHHH, a TaKkKe O0IbIIoe
noTpeOIeHue HSHEepPruu, CJIO0XKHblE HWH)KEHEpHBIE CHCTEMBl M OOOpYAOBaHHE, TPYIHOCTH
IBaKyalluy JIIOACH M3 BBICOTHOTO 3[aHMS, BIMSHUE HA JKOJOTUYECKYI0 OOCTaHOBKY paiioHa
cTpoutenbcTBa. HachlEeHHOCTh MHKEHEPHBIMU CHCTEMaMHM KpPOME TOTO SIBJISETCS (aKTOpOM,
3aTPYAHSIONMM TPOU3BOACTBO HAJAIOYHBIX M, OCOOCHHO PEMOHTHBIX PalOT, M 3HAYUTEIHHO
OCJIOXKHSIET IEPCIEKTUBHYIO 3aMEHY MM PEKOHCTPYKIUIO CHCTEM.

OKCIUTyaTalusi WH)XXEHEPHBIX KOMMYHHUKAIMH TpeOyeT IOCTOSHHOTO HaOIOICHHUS,
TEKYLIEr0 PEMOHTAa W BOCCTAHOBIEHHMSI  OTIENbHBIX KOMMYHHMKAIIMOHHBIX COCTaBJISIOIINX.
[TosTOMY B mpaBHiIaX AKCIUTyaTaIll JOJDKHO OBITH OTOBOPEHO, YTO B TEYECHHE OMPEIeIEHHOTO
OPOMEXYTKa BpPEMEHHM BO3MOXHO TaKOe-TO YHMCJIO OTKJIIOYEHUH »Hepro-, BOJO ,
terutooOecrieueHusi. Eciim 3a yKka3aHHBIH NMPOMEXYTOK BPEMEHH HapyIIEHHS B OOECIICYCHHU
TEIJI0-, BOJIO-, SHEPrO- HE MPEBBICAT 33JaHHBIX B MpaBUJIaX 3HAYEHUH, TO MOKHO TOBOPUTH 00
00ecre4eHHOCTH KadyecTBa BOJOCHAOXKEeHHs. B MNpOTUBHOM cilydae MOXHO CYAUTh O
COOTBETCTBUM TpeOyeMOMY YPOBHIO KauecTBa U BBIIOJHATH B3aUMOPACUETHI MOJIb30BATENIEH U
OKCIUTYaTAaI[MOHHOW CIIY’)KOBI TIPOTIOPIIMOHATIBHO A3TOMY COOTBETCTBHIO. TpeOoBaHUS 110
PEMOHTY, PEKOHCTPYKLIMH, 3aMEHEe KOHCTPYKTHUBHBIX OJJIEMEHTOB U HWHXEHEPHBIX CHUCTEM
KU3HEOOECIIeYeHUsI BBHICOTHOTO 3/IaHUS JOJDKHBI OBITH OTOBOPEHBI B TpPaBWIIAX TEXHHUYECKOU
HKCIUTyaTaI[H 3/1aHHSL.
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BTopoe Ha3HaueHue MpaBuil TEXHUYECKOM DKCILUIyaTallMU 3aKJIKOYaeTCsl B PErjaMeHTe
MPUHLMIIAAIBHO BaXKHBIX OKCIUTYaTallUOHHBIX JEHCTBHI, oOecreunBaomuXx 0e30MacHOCTh
(GYHKIIMOHUPOBAHHUSI 3/1aHUS U BBITCKAIONINX W3 MPOEKTa TEXHUYECKON IKCILTyaTallud, a TaKXKe
METOJaX KOHTPOJS BBIIOJHEHUS JTUX JedcTBUd. OcrtanbHble TpeOoBaHMs, OOBIYHO
3aKjIa/IbIBacMble B TOJOOHBIE JOKYMEHTHI (HANpUMeEp, MpaBHJia TEXHUYECKOW SKCILTyaTalluu
KWJIMITHOTO (JOHJA U T.I1.) ¥ Kacarolrecs MPOBEACHUS T€X WM UHBIX MEPONPUSITUI (OCMOTpPOB,
MOJTOTOBKE K CE30HHOW OJKCIUTyaTallid W T.I.), JOJDKHBI OBITh OTPaXCHBI B CIYKEOHBIX
WHCTPYKIUAX IKCIUTYaTallUOHHON CITYKOBI.

OnHako peakuusi IPOSKTUPYEMBIX 31aHUI Ha CIy4yallHble arpeCCUBHbBIC BO3ICUCTBUS CO
CTOPOHBI OKPYXAIOIIEW Cpelbl, I0JIb30BaTeNIe MW Jp. B HACTOALIEE BpeMs U3y4yeHa
HEJI0OCTAaTOYHO H, CJIEN0BATEIBHO, TPYAHO IIPEACKa3yeMa

Jis  Toro 4YTOOBI AKCIUTyaTal[MOHHBIE CIYXKOBl BBICOTHOTO 3JaHus oOdanaiu
COOTBETCTBYIOLIMM  OPraHU3alMOHHO-TEXHUYECKMM  IMOTCHIIMAJIOM, HMEIM  HaJulexKallee
MaTepuaibHoe oOecreyeHue, Ha CTaauu pPa3pabOTKH MPOEKTa TEXHUYECKOW HKCIUTyaTalllu
JIOJDKHBI OBITH OIpPE/IENIEHbl OCHOBHBIC MapaMeTphbl ONEPATUBHOTO YIPABICHHS IKCILTyaTallueH,
¥, OJIHOBPEMEHHO, HOPMATHBBI, O0ECIIEUMBAIONINE I0JIH30BATENSAM 3/aHUS TAPAHTUPOBAHHBIN
YpOBEHBb KauecTBa OOCHy)KMBaHUA. Takke HEOOXOIWMO YUYUTHIBATH CIyYalHBIC arpecCUBHBIC
BO3JICUCTBUSL CO CTOPOHBI OKpYXKAIOLIEH Cpenbl, MOoJIb30BaTele M JAp. OTH BONPOCH B
HAacTosilee BpeMs M3Y4YE€Hbl HEAOCTAaTOYHO M, CIIENOBATEIBHO, TPYAHO Ipenckasyemsl. [[is
WHXCHEPHBIX CUCTEM U KOMMYHHKAIUH, 00ECIEeUNBAIOIINX yCIOBHsS OE30MACHOCTH KaK CaMHX
3JaHUA W COOPYXEHMM, TaK W HaCEJEHHWs, CIEeAyeT MpeaycMaTpuBaTb CUCTEMY
NpEeAYNPEAUTENIbHBIX PEMOHTOB, HAa3HAYa€MbIX [0 pE3yJbTaTaM pPETYJSPHBIX TEXHUYECKHUX
SKCTIEpTU3 U (WJIM) HEMPEPHIBHOTO MOHUTOpHMHTrA. Takas cTpaTerusi rapaHTUPYET BBICOKUU
(mpakTHYecKu JTH000H) ypoBEeHb 0€30TKAa3HOCTH KOHCTPYKIMI. OAHAKO 3TO JOCTUTAETCS 32 CUET
3HAYUTEIbHBIX MAaTEPUAIBHBIX BJIIOKEHUN B AKCILTyaTallMOHHBIN IIPOLIECC.

bubaunorpaguyecknii Cucok.

1. Kamunun B.M. OcoGeHHOCTH dKCIUTyaTalluu BBICOTHBIX 31anuil. — M: MI'CY, MockoBckuit
roCyJapCTBEHHbIN cTpouTenbHblil yauBepcuret, 2010.
2. [Dnexrponnsiii pecypc].-Pesxum mocryma: http://vira.kz/node/75

DuUIbTP-UUKJIOH
JJIS1 OYMCTKH BHIOPOCOB NpeINpPUATHIA CTPOUTEIBLHOM 0TPac/Iu

Menszenunuesa H.B., Kapany3osa H.1O, borganosa O.B.
Boarorpaznckuii rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET,
r.Boarorpan, PO

AHHOTaNus

B pabore mnpeacraBieH QUIBTP-LMKIOHIIS OYUCTKH BBIOPOCOB IPEIIpPUATHI
CTPOUTENILHOM OTpaciu U ero KOHCTPYKTHUBHbBIE 0coOeHHOCTH.Iloka3zaHo,YTO, MyTeM MOCTOSTHHON
[0Jla4ll CBEXKEW 3EpPHUCTOM 3arpy3kd - TIbUIM, YJIOBJICHHONW LHKIOHOM, OCYIIECTBISAETCS
camopereHepanus (GuiabTpyromero 3epHuctoro matepuana.llpoBeneHbl SKClepUMEHTAIbHbIE
UCCIICIOBAaHUS TI0 ONpEeACTeHUI0 3(PQPEKTUBHOCTU YIAaBIMBAHUA TBEPIbIX YaCTHIl M TOTEPb
JTaBJICHUSI B arlrapare

KutoueBble cjioBa: QUIbTP-IIMKIOH,04UCTKH BBHIOPOCOB, MPEANPUSATUS CTPOUTEIBHOMN
OTpaciu,dKCIEPUMEHTATIBHBIE UCCIEI0BAHNUS, IPPEKTUBHOCTH YIABIMBAHNUS, TBEPAbIC YACTULIBI,
MOTEPH TABIICHUS

Jns  oOecnbulMBaHUSL — BbIOpachlBaeMbIX B arMocepy OTXOASIIUX Ta3oB |
aCTIMPAIIMOHHOTO BO3JyXa CTPOUTEIHHOTO TPOM3BOJICTBA, MPUMEHSIOT CHEIHaIbHBIC ITbLIe-
yJIaBIMBAIONINE YCTAHOBKM, KOTOpPHIE IPEJOTBPAILAIOT 3arps3HEHUE BO3/AyXa U TOTEpU
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nepepabaTbiBaeMbIX MaTepuanoB. B HacTosiimee Bpems, Uisi oOecriedeHus OnaronpusTHOU
NBLIEBO OOCTAaHOBKM Ha pabo4yMxX MecTax MU € LEeNbI0 MHHHMMAJIBHOTO BBIOpOCAa NBLIH B
aTMocdepy Bce yalle IPUMEHSIIOT MHOTOCTYIIEHYAThIe CHCTEMbl 00ECTIbUIMBAaHUS Bo3ayxa. Jlis
yJIaBIMBAHUS BBIOPOCOB CTPOUTENILHOIO IMPOM3BOJCTBA Pa3pabOTaH JBYXCTYIEHUYAThI (QUIbTP-
UKIOH (puc.l), BKIIOYAIOMIMN IMKIOH, (QWIBTP, COACPIKAIIMA 3EPHUCTHIA (HIBTPYIOIINI
MaTepHal, IbUIEBBIIPY30YHOE YCTPOMCTBO M NAaTpyOKHM IMOABOJA 3albUIEHHOIO M OTBOAA
OYMILEHHOTO BO3/yXa. LIMKJIOH BBHINOJIHEH NPSIMOTOYHOTO THUIIA C TAHTCHIIMATBHOM IMOABOAKON U
packpyuuBateneMm (puc.2), Ipu 3TOM COOTHOILEHHE AMaMeTpa MaTrpyOka OTBOJA OYMIIEHHOTO
rasa K AMaMeTpy BXojaHoro natpyOka cocrasiser (1,2-1,4); a cooTHOLIEHHE BBICOTHI T'a30X0/a
IUKJIOHA K BBICOTE MUJIMHAPUIECKON yacTh 1uKioHa cocrasser (0,7-0,9) [1].

o
/
-

L
_.__.,é____

19

Puc. 2

Puc. 1

IIpouecc ouncTky Bo3ayxa OT MBUIA OCYHIECTBIISIETCSA CTYIIEHYATO. 3anblICHHBINA TIOTOK
BO3/lyXa 4Yepe3 BXOJHOM TaHT€HIMAJIbHBIN MaTpyOOK 4 moaeTcsl B NpSIMOTOYHBIA LUKIIOH 1, T1e
OpOUCXOIUT | cTyneHb ouncTku, Onarojaps 4emy ras mpuoOpeTaeT BpallaTelIbHOe JABHXKEHHE
BOKpPYI BCTaBKHM 6. Bwimensromuecs KpynHble U CpeAHHME (PAaKIUU IbIIM OCENAIOT MEXAY
KOAKCHAJIbHO PAacIOJIOKEHHBIMU JKAJTIO3UHHBIMU pelieTkaMud  (uiIbTpa 2 W, HaKaljuBasCh,
00pa3yroT 3epHUCTHIN QUIBTPYIOMMKA CI0H. OUUIIIEHHBIN Ta3 IPOXOAUT PACKpyIUBaTEIh 7 U 1O
razoxoqy 8 mocrymnaer B (uiabTp 2. IIpm 3TOM IUKIOH NPSMOTOYHOIO THIA HCKIIOYAeT
BTOPUYHBIA YHOC MBUIM C Ta30BO3AYIIHOM CMEChIO IO ra3oxoly B (WIBTP, TEM CaMbIM,
yMeHbIllas BpeMs Ha (OpMUPOBaHUE 3€pHUCTOro ¢GuibTpyromero cios. Il crynenb oyucTku
BO3AyXa ocymecTtBigercs B ¢uibrpe 2. IToTok ¢ TOHKOAMCHEPCHBIMH (PAKIMUAMU MBLIH
MPOXOJUT Yepe3 3E€PHUCThIN (UIBTPYIOIIMNA CIIOM, MpU 3TOM OUYMIIEHHBIH BO3AYX MPOXOJIUT
4yepe3 OTBEPCTHsI B HapYXHOW JKaIlO3MMHOM pelleTKe, cKamuBaeTcss B 3azope (12) u 3atem
OTBOJMTCS dYepe3 marpyObok (5), a (UIBTPYIONIUI 3€pHUCTBIA MaTepuand C YJIOBICHHOU
TOHKOJMCIIEPCHOM IBUIBIO MO JEHCTBUEM CHJI TPAaBUTALMHU OIYCKAeTCsl BHU3 U CKAIUIMBAETCS B
koHyce (18) mpIIeBBITpY309HOTO yCTpoicTBa (3), OTKyAa yAAISIeTCsl 10 Mepe HEOOXOIUMOCTH
npu cpabaThIBaHUU BecoBOro go3aropa (19).

Takum o6pa3oM, MyTeM MOCTOSIHHOM MOJa4M CBEXEW 3epHUCTOM 3arpy3Ku - MbLIH,
YJIOBJIEHHON LUKJIOHOM, OCYIIECTBIISIETCS camMoOpereHepanus (QUIbTPYIOIIEro 3epHHCTOro Ma-
Tepuaia.

[TpoBeneHbl PKCIEpUMEHTATbHbIE HCCIEAO0BAHHUS IO ONpEAeieHUuI0 3PPEeKTUBHOCTH
yJIaBIMBaHUs TBEPJABIX YACTHI] W TOTeph JaBieHuss B anmapare. [lpu mnposeneHuun
HKCIEPUMEHTAIBHBIX HCCIENIOBaHUM OBLI MCIONB30BAaH CHUMMETPUYHBIM IJIaH Ui Tpex
¢dakropoB Bs. B kauecTtBe QpyHKIMI OTKJIMKa ObUIM MPUHATHI NOTEPH JABJICHUS B almapare u
3 PeKTUBHOCTh yiaBiIMBaHUS. B KkadecTBe ompenensromux (pakTopoB ObuiM BbIOpaHBL V -
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CKOPOCTh B JKMBOM CEYEHHU (UIBTPOBAJILHOM 4YacTW ammapaTa, M/C; C - KOHIEHTpanus
MBUIEBBIX BEIOPOCOB, /v t - BpeMs (pHIIBTpOBAHUSA, .

Jlnisi IpOBEpKH BOCIPOM3BOJMMOCTH AIKCIEPUMEHTA M MPOBEACHUS CTAaTUCTHYECKUX
OLICHOK €ro pe3yJbTaTOB MPOBEICHBbI TPU MapajiielbHble CEPUM OMBITOB. [ BBIYMCICHUS
KOO QHUIMEHTOB YpaBHEHHUS PETrpecCMH HCIOJIb30BaH MoAynb ‘‘HenmneliHoe oueHuBaHue”
nakera nporpamm cratuctudeckoro ananuza “STATISTICA 6.0”.

B pesynbrare anmpokcHManuHM SKCIEPUMEHTANBHBIX JaHHBIX ITOJIMHOMAaMH BTOPOU
CTEMEHH IIOJIyYE€Hbl YPaBHEHMsSI PETPEcCHHU, KOTOpble B MMEHOBAHHBIX BEIMYMHAX C YYETOM
TOJILKO 3HAYUMBIX KOA(P(PHUIIMEHTOB MPECTABICHBI YPaBHECHUSIMH:

AP = 572,64 + 0,44(|i)2 + 1,475(%) - o,(sgfs(ll)2 ; 15,46(|l) )
\% \Y t t
5 = 91,205 — 0,399(|£)2 - 2,53(%) + 3,585(|£) + 0,24(|l) )
Cc \% Cc t

Ananu3 3aBucuMoctedt (1, 2) mokaszan, 4To Ha BEJIMYMHY MOTEPh JIaBJICHM armapara
3HAYUTENIbHOE BIHUSHUE OKa3blBalOT JBa (akTopa — CKOPOCTh B IKUBOM CEUYECHUU
GUIBTPOBAIBHON YacTH ammapara ¥ BpeMs ¢uibTpoBaHus. Ha BenmmuuHy 3¢ ¢GEeKTHBHOCTH
yIIaBIIMBAaHUsI OKA3bIBAIOT BIIHMSHHIE BCE BaphUPYEMbIC (DAKTOPBHI.

Ha ocHOBaHMM TONMYYEHHBIX OKCIEPUMEHTAIbHBIX 3aBHUCHUMOCTEH OMpesesieHbI
JOITYCTUMBIN JIMAIa30H U3MEHEHUs CKOPOCTH B XKMBOM cedeHuu amnmapara V = 0,1+ 0,3 m/c,
JOTYCTUMBIN Maa30H BPEMEHU J0 3aMEHbI 3ePHUCTOMN 3aChINKU (GUIBTPYIOIIEro ciost t =6 + 8
9 1 ToIMmuHa GuasTpyromero cios st 3¢ dexkruBHoN ounctku, 0 = 0,1 + 0,3 m.

Bbub6anorpaguyeckuii cnucok.

1. TIar. 2240869 Poccusi, MIIK 7 B 04 C 9/00, B 01 D 50/00. ®unstp-nnkion [Tekcr]
/MenzenunneBa, H.B., XKentobOproxos, B.®., Kpymonepora, E.C., Apramonor, B.A.,
Kapanysosa, H.}O., borgamosa, O.B. - Ne 2003131032/15: 3asBneno 21.10.2003; Omy6:m1.
27.11.2004. bron. Ne 33.

OneHka 3aIIMTHBIX CBOKMCTB COPONMOHHO-(QUIBTPYIOIIMX MaTEePHAJIOB

Menzenunnesa H.B., Mapununa O.H.
Bonrorpasackuii rocyaapcTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET,
r.Bosrorpazn, PO

AHHOTAHUSA

Jlana oOlleHKa 3alllUTHBIX CBOMCTB  COPOLMOHHO-(QWIBTPYIOIIUX  MAaTEepHaJOB.
[IpoBeneHo uccienoBaHue 3aBUCMMOCTH BPEMEHH 3aLIUTHOTO ACHCTBUS OT BBICOTHI COpOEHTa
npu ynasinuBanuu HF.

KiaroueBble cjioBa: OIleHKA, 3alllUTHBIE CBOICTBa, COPOIMOHHO-(PHUIBTPYIONIUE
MaTepHuabl

OnHUM U3 OCHOBHBIX BpEIHBIX BELIECTB IIOCTYMAONMX B pabouyio 30HY MpU
IIPOBEJCHUN CBAapOYHbIX paboT, sBisercs @Topucteii Bomopon (HF).  3auwacryro ero
kosuectBo mpesbimaer IIJIK (mpenensHO nomMycTUMYO KOHIEHTpaluioo) padoueil 30HBI B
HEeCKOJIbKO pa3. [1,2]. B cBs3u ¢ 3TUM cBapmukaM HEOOXOAMMO MPUMEHSTh WHAMBHUAYaJIbHbIE
cpezacTBa 3amuThl opranoB abixanus (CU30/).

HaubGonee pactipoctpanenasiM GrnbTpyronum obserdeHHbIM CU30/] myist cBapmukoB
sBisieTcs pecnupaTop «CHEXOK», CHApsHXKEHHBIN CMEHHbIMH (HiIbTpaMu U3 Matepuanos OIIII-
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70-0,5 w WOHOOOMEHHBIX BOJIOKHHUCTHIX MarepuasnioB (MBM), obOnagarommii BBHICOKHMH
3alUTHBIMU cBOWcTBaMU. OJHUM M3 HEAOCTAaTKOB TAKOI'O PECHUpPATOpa SIBJISIOTCS HEBBICOKHE
TUTHUEHUYECKUE MTOKA3aTe, B Pe3yabTaTe Yero ero MPHUXOAUTCS MEHSTh, XOTS (QUIBTPYIOIINN
CJIOH HE BBIpabOTaj CBOM 3alIUTHBIN pecypc.

JIJ1si MOBBILIEHUST 3AIIUTHBIX M TUTMEHUYECKUX CBOMCTB PECHUPATOPOB IpeasiaraeTcs
UCIIOJIb30BaTh 3alIUTHBIA  DJIEMEHT M3 JIBYXCIOMHOrO UIJONPOOMBHOIO MaTepuaia
COJIEpIKaIIero CIIOW U3 aHHOHOOOMEHHOTO BOJIOKHA KM-1 1 cl10#i U3 XJIOMKOBOTO BOJIOKHA.

JUis onTUMH3alUUU CTPYKTYphl M CBOWCTB (PUIIBTPYIOLIEro MaTepuaja MpOBeAeH
IKCIIEPUMEHT T10 MaHy Bs. B kauecTBe mapamMeTpoB ONTUMU3AINMH OBLITN BHIOPAHBI:

VY1 — Bpems 3ammTHOro nevictBus o HF, (wac)

V7 — BO3AyXONPOHUIIAEMOCTb, (mm/M?-¢)

B xadecTBe BappupyeMbIX (PaKTOPOB MPUHUMAIIH:

Xj -comepKaHMe XJIOIIKOBOTO BOJIOKHA, %0;

X2~ 9HCIIO CMEH PabOTHI 10 3aMEHbI (GUILTPYIOIIETO 31eMeHTa (DPD);

X3 — TonmmuHa QUIBTPYIOMIETO CII0s (MM).

B pesynbrare peanuzanuu dKCHEPUMEHTa U €ro 0oOpabOTKH IOJIyYeHBl aJICKBATHBIC

YPaBHEHHUS, KOTOPBIC C YYETOM 3HAYUMBIX KOI(PPHUITUCHTOB UMEIOT BU/I;

V1= 29,0122+11,2234x3-4,5417x3° (1)
V,=427,5756+14,5697x2-172,0747x35-32,3820x1x2-31,6554xx5+55,658 1x2% (2)

[IpoBepka ypaBHEHUI Ha aJEKBATHOCTb OCYIIECTBIsIach mo kpureputo dumepa [3].
3HaUMMOCTh ypaBHEHUW mpoBepsin 1o kKpureputo CrbrogeHTa [3]. AHaIM3 MOIYYCHHBIX
3aBHCHMOCTEH MOKa3al, YTO Ha BpeMsl 3alllUTHOTO JIEHCTBUS MaKCHMAaJIbHOE BIUSHHUE OKa3bIBAET
TOJIIIMHA (QUIBTPYIOIIETO CJIOS (BBICOTA COPOCHTA).

[IpoBeneHo ucciieqoBaHue 3aBUCUMOCTH BPEMEHU 3aIUTHOTO JIEHCTBUSA-T OT BBICOTHI
cop6enta H pu ynaBnuBanuu HF.
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Puc.1 3aBucuMOCTh BpEMEHH 3alUTHOTO ACUCTBUS T OT BBICOTHI CJIOS IIPU KOHLEHTPALUU
HF-2,5 wmr/m°, ckopoctn mpomyckanms I'BC 3cm/c, Bmarocomepanmn obpasma 5,5 %,
temrepatype ' BC 25% i Baxknoctu I'BC 65%.

AHanmu3 TONMy4eHHOW 3aBHCHMOCTH IIOKa3al, YTO OHA OIMCHIBACTCS HW3BECTHBIM
ypaBHeHHeM aAuHamMuku cop6uuu [unosa [3], koropoe s ciyuas H>Hp umeer Bun:

T =xkH-1g 3)
t=1,3H-9

rae Ho — anuna paboratoiiero ciost copoeHTa (cMm),
To - TOTEPs] BpEMEHH 3aJielcTBUS (MUH),
K — KO3 PUIMEHT 3alUTHOrO AeHCTBUS (MUH/CM).

Benuuuny 19 ompemensimm no BennuuHe oTpe3ka OJ] , KOTOpBIM OTCeKascs
npoosioxkenueM npsimor AB Ha ocu Y. Bricota paboTaromiero ciiosi copoeHTa npeacTaBiseT
coboit abcuuccy Touek A U B KOTOpbIE COOTBETCTBYIOT MEPEX0ly KPUBOHM B MPSIMYIO JIMHHUIO.
Hnst paccmarpuBaembix copbentoB Hy paBro 1,5 MM u 1,2 MM cooTBeTcTBEHHO. Marasi BbICOTa
pabouero ci0s HMOHUTOB  CBHJIETENBCTBYET O BBICOKOH ckopoctu copbuun HF
paccMaTpuBaeMbIMH HOHUTAMH.

bubdimorpaguyeckuii Ciucok.

1. TLb. Bantpenac OOecmblicBaHHE BO3AyXa Ha HOPEANPUATHX  CTPOMMATEPUATOB
M.Crpoituznar 1990 r. C.130

2. T.B. XKykoBa ['WrueHHYecKHe BOMPOCHI JUATHOCTUKHA WHIAUBUIYAIBHOTO 3J0POBBS
Tp\PocroB roc.mem.yuusep.-2000. C.58

3. C.A.AxHazapoBa OnTHMH3alUs OSKCIHCPUMEHTa B XUMHH W XHMHYECKOH TEXHOJOTHH
M.B.mkona 1978r. C.319
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CpﬂBHHTGJIbHLIﬁ AHAJIM3 COBPEMEHHbBIX NPOMBIIIJICHHBIX peCrIupaTopoB

MenzenunieBa H.B., Mapsimes K.T'.
Boarorpazackuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIIbHBIN YHUBEPCUTET,
r.Boarorpan, PO

AHHOTaNuA
JlaH cpaBHUTEIBHBIN aHAJIU3 COBPEMEHHBIX MPOMBIIIUICHHBIX PECIUPATOPOB.

KiroueBble ci10Ba: CpaBHUTENBHBIM aHaAM3, COBPEMEHHBIE ITPOMBIIIICHHbBIE
pecrupaTopsl.

PecnipaTopsl mpeacTaBIsaOT cOO0H 00JErYeHHOE CPEICTBO 3AIIUTHI OPTraHOB JIBIXaHHS
OT BpEeAHBIX ra3oB, I1ApOB, a’dpo30ieH, nbuM. Pecrimpatopsl aensarca Ha na tuna. Ilepsbri -
pecruparopsl, y KOTOPBHIX MOJIyMacka WM (WIBTPYIOIIUN 3JEMEHT OJHOBPEMEHHO CIyXKaT U
JauLeBoi yacTbio. BTopoii - 3T0 pecnupaTopsl, OYMIIAOIIKE BO3AYX B (QUIBTPYIOUIMX NAaTPOHAX,
npucoeAuHsIeMbIX K mosiymacke. [lo Ha3HaueHHIO MOAPA3JENSIOTCS Ha MPOTHBOIIBLIEBBIE,
IIPOTUBOTa30BbIE U ra30-IbUIC3aIUTHBIE.

[Ipoananm3upyeM KOHCTPYKIIUU U CBOWCTBA HEKOTOPBIX TUIIOB pecupatopos [1,2].

IIporuBonsuesoil pecniupatop ¥Y-2K npeaHasHaueH A 3alIUTHI OPTaHOB JbIXaHUS OT
CHWJIMKaTHOM, METaJUTypruuecKod, TOpHOPYIHOM, IIEMEHTHOH, yrojibHOH, OH NpeacTaBiseT
coO0oi  (UIBTPYIOIIYI0 MOJYMAacKy, Hapy)XHas CTOpPOHa KOTOpOW H3rOTOBJIEHA W3
MOJINYPETAaHOBOI'O IOpPOILIacTa, a BHYTPEHHSS BO3JIYyXOHENpPOHMIIAEMas U3 MOJIMITUICHOBOMN
IIeHKU. Mexy MopoIiacToM M IUIEHKOH pacnosoxeH cioi guibsTtpyromero marepuana KIIIT-
15. B ruieHKy BMOHTHPOBaHbI CEpLIEBUHBI IBYX KJIallaHOB BjoxXa. KianaH BbIj0Xa pa3MelleH Ha
IUIACTMAcCOBOM CEpIALEBUHE B IIEPEAHEH 4YacTU IMOJYMAacKd M 3aIlIMINEH OT IOBPEXKICHUN
sKkpaHoM. /[t mopKrMa MoJayMacky K JIMIYy B 00JaCTH IEPEHOCHIIBI KMEETCSl HOCOBOM 3a’KUM B
Bujie (PUIypHOH alfOMUHUEBOW IUIACTHHBI. PecripaTop MOXKET MPUMEHATHCS [P TeMIlepaTrype
ot -25 mo +60 C. Y-2K uenecooOpa3Ho MpUMEHSTh NMPHU KOHIIEHTpauuu Nbutd He O6onee 200
Mr/M. Cpok ciy»kObl pecripaTopa 3aBUCHT OT KOHIIEHTPALMH MbIIM U ee AucnepcHocTd. Macca
pecrniupaTopa 60 T [1].

IIportuBonsLIeBOi pectiuparop Y-2pc MpenHa3HaueH I 3allUThl OT pa3IMYHbIX BUJIOB
MBUIM: PACTUTEITBHOM, >KMBOTHOW, METAJUTMYECKOM, MOIIMX MopomkoB. Pecnuparop VY-2pc
COCTOUT U3 TPEXCIOWHON (PUIBTPYIOIIEH MOTYMAacKu C KJIallaHOM BbIJI0Xa, HOCOBBIM 3aKUMOM U
JIBYMsI JISIMKaMU U3 3JIACTUYHOMW JIEHTBI, K KOTOPBIM KPEMUTCS U3 XJI0MYaTOOyMaKHOU JIEHThI. B
pecriuparope TMepBbI (HApY)XHBIM) CIOW TOJYMackKd M3 IOPUCTOrO IEHOMOIUypEeTaHa
TOJNIIMHONW 4 MM, 33/J€pKUBAET KPYIHbIE YAaCTULIBI MbUIM, BTOPOH (IPOMEXYTOUHBIH) - U3
GUIBTpYyIOIIEro MaTepuasa, UMEIOIEro 3JIeKTPOCTaTUUYECKUM 3apsil, 3a/epKUBACT MENKHE ee
yacTulbl. TpeTtuil (BHYTpEHHUH) - W3 HETKAHOTO MOJUI(PHUPHOTO IOJIOTHA, OOECHeunBaeT
KOM(OpTHOE NpuiieraHue pecrnuparopa K auiy. Pecnupatop Y-2pc MOXKHO CMeNO MPUMEHSThH
npu KoHIeHTparuu sty 10 100 mr/m. Macc pecimparopa 60 [ 1].

IIporuBonsesoit pecnuparop "Kama-200" npenHasHaueH Ui 3aliUuThl OPraHoOB
JBIXaHUSI OT BPEJHBIX BEIIECTB B BHUJIE a3PO30J€i: pacTUTENbHBIX, )KUBOTHBIX, MUHEPAJIbHBIX;
ObUIM  (TOPHOPYAHOHM, METaTypruyeckod, CHIMKAaTHOM, LEMEHTHOW, TabayHOH W T.1.);
MpeoXpaHsIeT OT OTPaBJIEHUS PAa3IMYHBIMU BUAAMHU CUHTETUYECKHX OTOETMBATENIeH, MOIOIINX
CPEICTB M TMOPOIMIKOBBIX ymoOpenuid u T.4. Pecnuparop "Kama-200" mpexacraBnser coOoi
KOM(pOpPTHYIO U yI0OHYIO ToyMacKy. COCTOUT U3 OecKiIanmaHHON (QUIBTPYIOLIEH MOIyMacKu C
00TIOPaTOPOM, HOCOBBIM 3aKUMOM U JIBYMsI JIIMKaMH U3 Cap>KE€BOM JICHTHI, K KOTOPBIM KPEMUTCS
OT0JIOBBE W3 3JACTHMYHOrO IHypa. DWIBTPYIOIMNA MaTepuana -BOJIOKHA MEpPXJIOPBUHUIA C
AIIEKTPOCTATUYECKUM 3apsJIOM, HAIIUTHIE HA Mapiio, T.e. U3 MOJIUMEPHOro (hUIbTPOBAIHLHOTO
matepuaina OIIII ("dunetp [lerpssHoBa")[2].

Pecniupatop mnpumensiercs npu  KOHUeHTpamuu nbsud a0  100mr/m. KpaTtHocTb
npesbitienust [1IK aspozoneii ne 6onee 100 npu quamerpe yactuil He MeHee 2MKM, U He Ooliee
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200 mpu numamerpe dyactul Oosee 2MkM. CpenHuil cpok ciayxObl -2 pabodne CMEHBI.
[apanTuitHbIil cpok XpaHeHus-3 roga. Macca — 20[1,2].

Pecniuparop "Jlenectok" mpeaHazHaueH i 3alIUTHl OPraHOB JIBIXaHUS OT PA3IMUYHBIX
BHJIOB TbUIN (TOPHOPYJIHOM, METAaLTypTHUECKOM, CHIIMKATHOM, IIEMEHTHOH, u Ap.).PecniupaTop
COCTOUT M3 JIETKOH MOJTYMacKH, COCTOSIIEH U3 noiumepHoro GpuiabTpyromero marepuaia (DPIIIT
- "¢unptp IleTpsHOBA" W3 BOJOKOH TepxJopBUHWIA). KapkacHOCTh mojiymacku B pabodyem
COCTOSIHUM 00eCHeunBaeTCs PaclopKod M amnmpeTHpOBaHHOW HapyXHOHW Mmapniel. [lmoTHocTh
npujieranus OOECIeunBaeTCs C IOMOIIBI0 PE3HMHOBOTO IIHYpa, MPOXOASIIEro IO BCEMY
NepUMETPY pecruparopa, M IUIACTUHKOW, OOXKHMMAIOLIeH IEepEeHOCHIly, a TaKkKe 3a CYeT
aeKTpocTaTuyeckoro 3apsana matepuana OIIII, koropelil obecrieunBaeT HaIeKHOE TpUTIETaHKE
K uny. OH yiepKUBaeTcs Ha JIMIE IBYMs XJIOMYaToOyMaKHBIMU JICHTAMHU.

[IpOoMBIIIIIEHHOCTh  BBIITYCKAET TPU MOJEIM OTUX pecnupaTtopoB - "Jlemectok
200(200m)", "Jlenectok -40", "JlenecTok -5

Pecniuparop npotuBorazoBeiii PIII'-67 npenHazHadeH sl 3allMThl OPTaHOB JbIXAHMS
OT BpEIHBIX MAapOB U Ta30B, MPUCYTCTBYIOIIMX B BO3J1yX€ padOUYMX 30H IMPOU3BOJCTBEHHBIX
IOMEIIEHUI B KOHIEHTpanusx, He npeppinaronmx ITJIK 6osee uem 1,5 paza[2].

PIII'-67 npencrapinser coO0i pe3MHOBYIO MOJYMACKy C OrOJIOBBEM, KJIallaHOM BBIJ0XA,
JIBYMsI TUIACTMACCOBBIMU MaH)X€TaMU C KJIallaHAMU BJI0Xa, JABYMS CMEHHBIMH MOTJIOIIAIOIIUMU
aTPOHAMH U TPUKOTAKHBIM OOTIOPATOPOM.

OHn koMIIekTyercs 4-Msi MapkaMu nmaTpoHoB. OHU CHENMATU3UPOBAHBI B 3aBUCIMOCTH
0T (PM3HKO-XMMHUYECKHX M TOKCHYECKHUX CBOMCTB BpPEIOHBIX BemlecTB. [laTpoHBI pa3nmuyaroTcs
MeXJy cOOOH COCTaBOM MOTJIOTHTENEH, a 0 BHEIIHEMY BUAY - MapKUPOBKOW HaHECEHHOW B
neHTpe nepdopupoBanHOl ceTku matpoHa. CONPOTHBIICHHE IBIXAHWIO HA BJOXE COCTaBISIET
58,8 Ila (6 MM Boa.cT.). Macca PIII'-67 He 6omnee 300 r[1].

Pecriuparop nporuBorazoBsiii PY-60M npegHazHaueH Ajisi 3alUTHI OPTaHOB JbIXaHUS
OT BpEIHBIX MApOB U Ta30B, MPUCYTCTBYIOIIMX B BO3AyXe pabOYMX 30H IMPOU3BOJICTBEHHBIX
MOMEILEHUI B KOHLIEHTpauusx, He npesbimaroiux [1/IK 6onee uem 1,5pasa.

Pecniupatop PVY-60Mm mnpencraBisier coOOW pe3MHOBYIO TOJIYMAacky C OTOJIOBBEM,
KJIallaHOM BbI10Xa, IBYMsI IJIACTMACCOBBIMU MaH)K€TaMU C KJlallaHaMM BJI0Xa, IByMsI CMEHHBIMU
MOTJIOUIAIOIIMMHY NMaTPOHAMHU M TPUKOTAKHBIM 00TIOpaTopoM. OH KOMIUIEKTyeTcs 4-Msl MapKaMu
naTpoHoB. OHM cHEMaTU3UPOBaHbl B 3aBUCUMOCTH OT (PU3UKO-XMMHMUYECKUX U TOKCHYECKHX
CBOWCTB BpeIHBIX BemlecTB. [laTpoHbl paznuyaroTcss MexIy co0oil cCOCTaBOM IMOTJIOTHTENEH, a
MO0 BHEITHEMY BUJIy - MapKUPOBKOW HAHECEHHOW B LEHTpE MephOpUpOBAHHON CETKH MaTpOHA.
OwipTpyromue naTpoHel  pecnuparopa  PY-60M, Kpome MOMIOLIAIOIIEr0o, HMMEETCs
IIPOTUBOA’PO30JIbHBIN (puUibTp, M3roroBiaeHHbli u3 Matepuana PIIII-15. Macca PY-60m He
6omee 350 r[1].

OO6snerueHHple ra3onblie3alIuTHbIE pecriupatopsl Mojenu «CHexok-I'TD» ciyxar s
3alIUTHl OT a’3po30Jiell U HeOONBUIMX KOHLEHTpAIMil BpelHbIX BemecTB. Macca pecnupaTopa
80r. HauanpHOe cONMpOTHBIIEHUE ABIXaHUIO NpHU pacxoie Bozayxa 30a/muH: Baoxy-27 Ila,
BbIIOXY - 22 [Ta [1].

bubéanorpadguyeckunii cnucoxk

1. Pycak O.H. Manausu K.P.3anbko H.I'.bezonacHocth xusHenesrenbHoctu. -Jlanp, C.-
[TetepOypr, 2002, c.447.

2. U.B.IlerpsnoB, B.C.KameeB u xap. Jlemecrok. Jlerkme pecrnmpatopsl. - M.: Hayka,
1984,168c.
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HccaenoBanue 3ppekTHBHOCTH PUIbTP-BEHTUISLMOHHBIX arperaros Tuna «Mpus»

Mensenunuesa H.B., Moceiuyk B.E.,
Bousrorpackuii rocy1apCTBEHHbIM apXUTEKTYPHO-CTPOUTEIIbHBIN YHUBEPCUTET,
r.Boarorpan, PO

AHHOTANUA

B pabote mpencraneno wuccinenpoBanue 3()(EKTUBHOCTH (UIBTP-BEHTHUIIALIMOHHBIX
arperaroBTuna «Mpus».

KiroueBbie ciioBa: 3 (hekTUBHOCTD, QUIBTP, BEHTUIISIIMOHHBIHN arperar.

Jis  pgocTukeHus: BBICOKOW 3((EeKTHBHOCTH OUYMCTKH BBIOPOCOB B aTmochepy u
3alIUTHl  OPraHOB JbIXaHUS pabOTAIOMMX  CO3JAIOTCS  YCTAaHOBKH, O0OeCHeuMBaIOIINe
JIOKAJIM3alMI0 BRIOPOCOB MPOM3BOACTBA, YJIABIMBAHUE a3p030Jii U HEUTpaIu3aluio TOKCHUHBIX
ra3000pa3HBIX COSAMHCHUN.

OuibTP-BEHTWIALIMOHHBIE arperarbl ¢ YCTPOWCTBOM JIOKaJbHOTO OTCOCAa BO3AyXa
HETIOCPEACTBEHHO W3 30HBI JYI'M MO3BOJSIOT PEIIUTh MPOOJEMY 3aIlUThl OPTaHOB IBIXaHUS
paboTaronmMX U OJHOBPEMEHHO YMEHBIIAIOT BBHIOPOC BPEIHBIX BELIECTB B aTMocdepy. DTO
CIOCOOCTBYET PEIICHHIO 3314 OXPAHbI BO3IYIIHOTO OacceiHa.

B ocHoBe KOHCTpYKUMU (QUIBTP-BEHTUISIMOHHON ycTaHOBKHM THHa «Mpus» [1]
JICKUT UAes anrmapara pyKaBHOTO THIA ¢ MEXaHU3MOM BCTPSIXHUBAaHUS (DUIBTPIOTIOTUTEEHOTO
anementa (DIID), KOTOPHIA HM3rOTOBIEH W3 HMOHOOOMEHHBIX (PHIBTPYIOIIUX MaTEpHaloB U
¢unbTpyromero Mmatepuana tuna OIIIT.

VYcraHOBKa COCTOMT M3 UMIMHAPUYECKOTO KOPITyca, KPBIIIKK, B KOTOPOW YCTAaHOBJIEH
noOynuTenb TATM  BO3AYIIHOTO TUHA (KEKTOP) M HMHEPLUOHHOTO  IBbUICYJIOBUTEI,
COBMEILIEHHOT0 ¢ OyHKepoM. BHyTpHu Kopityca pasMenieH cuiibGoH0o0Opa3Hbiii cMeHHbIH DIID,
KOTOPBIN KPEMUTCSI BEPXHUM KPAE€M K KPBIIIKE, a HUKHUM — K BO31YXOHEIIPOHUIIAEMOM Tapelike,
KMHEMATUYECKU CBA3aHHHOM C KPBILIKOW IITOKOM, Ha KOHIIE KOTOPOT'O 3aKpEIlIEHA PYKOSTKA.

3ananHas reomerpust nosepxHoctu PIID nmocturaercs 3a cuer pasmelleHUs BHYTPU
HEro U CHapyku nep(oprupoBaHHBIX PACHOPHBIX JUCKOB W PE3WHOBBIX CTATMBAIOLIUX KOJIEII.
VYcTraHOBKAa MOXKET NPUMEHATHCS MPU CBAPKE B PA3JIUYHBIX MPOCTPAHCTBEHHBIX ITOJIOKEHUSIX
mBa. OTCOC a’p0o30J1s U I'a30B OCYIIECTBISIETCS U3 30HBI IYTH C MOMOILBIO MbLUIEra303a00pHUKa,
(UKCUPOBAaHHOTO B ONPEJCIIEHHOM TOJOXXE€HUH MAarHuTHbIM (PUKCAaTOpOM TMIpH CBapKe
HITYYHBIMH 3JIEKTPO/IaMH, TIHOO BCTPOEHHOTO B TOPEJKY JBIMOOTCOCA MPH MOTyaBTOMaTHYECKON
CBapKe.

Heo6xoanmMoe paspekeHne BO3ayXa CO37aeTCsi BCTPOCHHBIM BO3IYIIHBIM KEKTOPOM.
AcnupupyeMblii MM 3arps3HEHHBIM BO3AyX 4Yepe3 BcCachIBalOIIMM MaTpyOOK TIOCTyMaeT B
WHEPLUUOHHBIN MBLICYIOBUTEND, II€ OCAKIAIOTCA KPYIHBbIE YacTULbL. [lanee BO3AyX MPOXOIUT
yepe3 OI1D, rae ounmiaercst ot 6osiee MEIKUX TBEPABIX YaCTUIl U (PTOPUCTOTO BOAOPO/IA.

[Tornomenue Apyrux ra3oB MOXKeET ObITh OCYIIECTBIEHO Ha aJCOpOEHTE B MATPOHAX,
pa3MelIeHHbIX B Kpbllike. OuuiieHHbIH ra3 BblOpachiBaeTcsi B aTMocdepy depe3 BBIXJIOMHON
natpybok  kekropa. Ilepmommueckass perenepanuss @IID oT mnbuUIM  NPOU3BOAMUTCS
BCTPSIXMBAHUEM, KOTOPOE OCYIIECTBISAETCA 3a CUYET BO3BPATHO-IIOCTYIATEIBHOIO JBHKEHUS
HITOKA. Y AaJeHHas IbUIb [TOCTYIaeT B OyHKEP.

OuUIBTPIOIIOTUTENBHBIE JIEMEHTHl YCTAaHOBOK THNa «MpHs» H3rOTaBINBAINACH M3
XOJICTOMPOIIMBHOTO OE3HUTOYHOIO MaTepuaia u3 BosiokoH rpynmnsl KM u tkanu OIIIT [2].

[IpoBeneHHbIe HUCTIBITAHKS YCTAaHOBOK ¢ pazpaboTanHbiMu DIID mokaszanu 10cTaTOYHO
BBICOKYIO 3()()eKTUBHOCTH COPOEHTOB U3 BOJIOKOH THna KM.

HexoTopsie pe3yabTaThl HCIIBITAHWN IPUBEIEHBI B TAa0. 1.
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Tabn

nma 1.

Pe3ynbrarhl ucnbITaHui PUITHTP-BEHTHIIAIIMOHHON yCTaHOBKH TUMA «Mpus» ¢ @IID u3 BookoH

rpynnsl KM
Tun copbenta [ToBepxno |Konuentpamus Dddextu- |Konuenrpamwms |Ipdextu- [Hucno
CTHast HF, BHOCTb CBAapOYHOIO  |BHOCTh CMEH
ILIOTHOCTb, [Mr/M’/ yIIaBITUBAHUS | a3P030JIs yIIaBIIUBAHUS |10
/™ KpaTHOCTh o HF mr/m/ o 3aMEHBI
MIPEBBIICHUS KpatHocTth CBapOYHOMY
ITJIK na Bxoae MPEBBILICHUST  [a3PO30JII0
ITJIK Ha BxOzne
Ha Ha % IO |HA Ha % JIOJIH
BXOJIC |BBIXOJEC ITJIK |Bxome |BBIXOJE ITJIK
1 2 3 4 5 6 7 8 9 10 |11
XouncromnporuBaoi| 400 0,60 /0,028 | 0,95 |0,56 [180/360 | 0,12 | 0,99 | 0,24 | 30
O€3HUTOYHBII 12 0,96 | 0,62 |[150/300 | 0,10 | 0,99 | 0,20 | 30
(KM-A1) 0,80 0,031 | 0,97 | 0,70 |300/600 | 0,14 | 0,99 | 0,30 | 27
/16 0,97 | 0,76 |300/600 | 0,16 | 0,99 | 0,30 | 25
1,00 /|0,035 | 0,98 | 0,84 [180/300 | 0,12 | 0,99 | 0,24 | 27
20 0,96 | 0,20 |270/540 | 0,15 | 0,99 | 0,30 | 22
1,50 0,038
/30
2,00 /|0,042
40
0,25 /|0,010
5

bubaunorpaguyecknii cnmucox

1. ®unsrp-nornorutenvHas ycraHoBka / bytBun A.Il., Ounan A.A.-A., [lonecun I'.JI. u nap.
Pemenue o Beigaue AC CCCP no 3asBke Ne 3996287/31. be3 npaBa onmy0IMKOBaHUS.

2. XKentobproxoB B.®., Mensenunnera H.B., Bborycmasckuii E.W., Xenrobproxos E.B.
VYaBnuBaHUE KUCIBIX Ta30B HOHOOOMEHHBIMH BOJIOKHHUCTBIMU COPOEHTaAMU TPYIIIIBI
Tpynsr 1-i1 MexaynapoaHoli HayqHO-IIpaKTHUECKON KOH(pEpeHUnHn / 3amuTa oKpyKaromen
Cpelbl, 3I0pOBBE, 0€30MacCHOCTh B CBAPOYHOM Mpou3BoacTBe. — Oxecca, 2002, c. 386 — 393.

KM //

HccaenoBanue 3a0iuTHOM 3q)(l)eKTI/[BHOCTI/I HOHOOOMEHHBIX BOJOKHHCTBIX MaTepuajioB Ha
OCHOB€ MOJTUKANpoaMuaia B CpeacTrBax I/IH):[I/IBI/IIIyaHbHOﬁ 3alIUTHI OPraHoOB AbIXaHUA

Memnsenunnesa H.B., ®omuna E.O.
Bonrorpaackuii rocyaapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIHHBIA YHUBEPCUTET,
r.Bonrorpazn, PO

AHHOTaNuA

B craree mnpuBeneHo wucciaegoBaHuE 3amUTHON 3(G(HEKTUBHOCTH HOHOOOMEHHBIX
BOJIOKHUCTBIX MaTEpHaJIOB HA OCHOBE MOJUKANpPOaMUa B CPEACTBAX MHAUBUAYATbHOMN 3aIIUThHI

OpraHoB

JAbIXaHU.

HMOHOOOMEHHBIX MaTcpHraJioB

pecupaTopos.

KiaroueBnie ciioBa:

[IpoBeneHHbI  aHaIU3

moKaszajl MEPCICKTUBHOCTDH

HUCITIOJIB30BaHUA

B kadectBe CDD (copOIMOHHO-PIIBTPYIONINX AJIEMEHTOB)

HCCIIEJOBaHHE,

3ammTHAs  3(PPEKTUBHOCTb,

BOJIOKHUCTEBIC MaT€pualibl, IIOJUKAIIpOaMU, CpEACTBA HHHHBHHyaHBHOﬁ 3alllUTHI.
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OnnuM w3 Hambosiee  paclpoOCTPaHEHHBIX — PECHUPATOPOB,  0OECIECUMBAIOLINX
OJIHOBPEMEHHYIO 3alllUTy OpPraHOB JbIXaHHUS pabOTAIOUIEr0 W OT MbUIM, U OT Ta30B, SBISETCS
pecriuparop thna «CHexxok I'TI-B». On mpencrasnser coboil nmeppoprUpOBaHHYIO MacKy U3
MOJIMATUIIEHA MHOTOKPAaTHOTO MOJIb30BAaHUS C Pa3MEIICHHBIMH Ha HEHl ¢ MOMOIIbBIO JeTaleit
KpEIUICHHUsI CMEHHBIMH (PUIBTPYIOLIMMH diieMeHTaMu [ 1].

B kadectBe  mpoTHBOrazoBoro  (GMIBTPYIOIIETO  3JEMEHTa  HCIOJb3YIOTCA
MOHOOOMEHHBIE BOJIOKHHUCTBIE MaTepUaibl, KOTOpble 3((EKTUBHO MOTIIOMAIOT TOKCHYHBIC
ra3oo0pa3Hbie COeTUHEHH PU HE3HAUUTEIHLHOM COTPOTUBIICHUH AbIXaHuto [ 1,2].

[IpoTtuBOra3oBeiii  QUIBTPYIOMIUNA ASIEMEHT H3 HOHOOOMEHHBIX BOJIOKHUCTBIX
matepuaioB (MBM) pacnonoxken BO BHYTpEeHHEH YacTH KapKkaca, 4YTO o0OecreyuBaeT
YBEJIMUEHUE BPEMEHM 3ALMTHOIO JIEHCTBUS 3a CUET €r0 YBJIAKHEHUS BbLABIXAEMbBIM BIIAXKHBIM
BO3/TyXOM.

OnbIT pa3pabOTKM M TPUMEHEHHS pecnupaTopoB Tuma «CHEXKOK» MOKa3all, dTo
HauboJsee 1enecoo0pa3Ho MPUMEHSTh COPOIMOHHO-(QUIBTPYIOLIUE 3JIEMEHTHI, U3TOTOBICHHbBIE
W3 HETKaHbIX MaTEepUAJIOB HAa OCHOBE HOHOOOMEHHBIX  IIEJUTIOJIO3HBIX BOJOKOH [IM wu
MOHOOOMEHHBIX MouKanpoamMuaasix KM [1,2].

Jnst u3ydeHus 3amuTHON 3()(HEKTUBHOCTH MOHOOOMEHHBIX BOJIOKHHCTBIX MaTepHAIOB
Ha 0a3e noaukamnpoaMmugHoro Boiokna KM-A1 ucnons3oBanu nuHamudeckyro yctanoBky JII1-3.
["a30BO311yIIHYIO CMeCh, ITapaMeTpbl KOTOPOM NMpUBEAEHBI B Tabu. 1, mpomyckaiu uepes3 cioi
copOeHTa, ToImuHoi 4,5 MM co ckopocTbio 0,03M/c (CKOPOCTh BO3AYIIHOW (DUIBTpALUU Yepes
COpOLIMOHO-PMIBTPYIOLIUN AJIEMEHT pecnupaTopa). B kauectBe copOEHTa MCIOIB30BAIN
XOJICTOIIPOIIMBHOM O€3HUTOUHBIN Marepual u3 BojokHa KM-Al. dTtopun-uoH onpenensiu mno
MeTtoauke [4].

JlanHble Mo 3aUTHON 3 (GEKTUBHOCTH MPUBEICHBI B Ta0m. 1.

Tabmuua 1
HccnenoBanue 3anmutHoM 3 dexkrnBHOoCcTH IBM Ha 6a3e moimkanpoaMuia
[ToBepxnoct  Bosgyxomp | Xapakrep ['BC Bpewms, gac
Has OHMIIAC
IUIOTHOCTD, MOCTh HaMEHOBAaH | BIA)XHOCTh | KOHIIEHT | JI0 JI0 HaCBIIIIE
/M e/ ue rasa % pauusi, | MpockKoka HUSI
M’ ¢ MI/M
1 6 7 8 9 10 11
400 250 HCI 82 100 12,37 13,07
HCI 82 250 23,45 23,58
HF 82 2,5 25,27 26,13
SO, 90 150 2,63 2,75

bbun mpoBenieHbl HMCHBITAHUS 3alllUTHBIX CBOWCTB pecnupaTopoB «CHexok ['TI-By,
OCHAILEHHBIX IPOTHUBOTa30BbIM 3JIEMEHTOM M3 XOJCTONPOUIMBHBIX MaTEPUATIOB M3 BOJIOKOH
KM-A1 nipu ynaBnuBanuu GTOPUCTOTO BOJAOPO/IA.

OrneHka CBOMCTB cOpOLMOHHO-GMIBTPYIOMUX 37eMeHToB (CDPD) mpoBoauTCs ABYMS
crocobaMu: XUMHYECKUM U opraHojentuueckuM. OCHOBHBIM MOKa3aTesleM 3allUTHBIX CBOHCTB
COD sBnseTcss MPOIOJKUTEIBHOCTh UX pabOThI (BpeMs 3allUTHOTO JEHCTBUS), T.€. BpeMs OT
Hayaja paboThl pecrnupaTopa A0 MOSBICHHUS B IOJMAaCOYHOM IPOCTPAHCTBE pecnHupaTopa
yJaBIMBaeMoOro rasa, KoHueHtpauueil 6omnee III/IK B Tpex mocnemoBaTeabHO OTOOpPaHHBIX
npobax.

OT10op mpob BO3IyXa M3 30HBI JABIXaHUS Pa0OYEro-UCHBITATENs] M M3 MOAMACOYHOTO
MIPOCTPAHCTBA, a TAK)Ke aHAIN3 MPo0 Ha cojiepkaHue PTop-UoHa MPOBOIUIN 10 METOAUKE [4].

D¢ (hekTUBHOCTH peCIMPATOPOB OMPEEIISIH 10 (hopmyIe:
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9=100-K (1)
rie K — xoadpdunment mpockoka , K= (Cy-Cy)/(C1-Cyx), Ci- cpemHsis B TEUECHUH OIBITA
KOHIIEHTpaIuss (TOpP- WMOHA B 30HE JBIXaHWS, MI/M°; MI/M - CpEIHSS B TEUEHHUE OIbITa
KOHIIEHTpanuss (Top-MOHA B MOJMACOYHOM HpOCTpaHcTBe, Mr/M”; Cy- cpeiHsisi B TEUECHUE
«XOJIOCTOT0Y OMBITA KOHIEHTPALHS (PTOP-HOHA, MI/M>,

Pe3ynbratel npeacraBiieHbl B Ta0.2.

Tabnuua 2.
Pesynbrarer ucnbeirannii COD 37€MEHTOB U3 HOHOOOMEHHBIX MaTEPHUAJIOB B PeCIIUpaTopax
Cuexoxk ['TI-B npu ynaBnuBanuu GTOPUCTOrO BOAOPOIA

N  uc | Konuue Konnenrpanus ¢grop-uoHa, mr/m° Kparnocts npesbiuenus 1K

nbITaTe | CTBO CMEH | B 30HE JIbIXaHUS noJt B 30HE JIBIXaHUA | IIOA

s paboThI MOJTyMaCKOM MOJIyMacCKOM
Coo pecniupaTopa pecniupaTopa

1 2 2 4 5 6

1 6 0,4 0 8 0

2 6 0,6 0 12 0

3 6 0,5 0 10 0

1 9 0,2 0 4 0

2 9 0,2 0 4 0

3 9 0,2 0 4 0

1 12 0,2 0 4 0

2 12 0,2 0 4 0

3 12 0,2 0 4 0

1 14 0,5 0 10 0

2 14 0,7 0 14 0

3 14 0,6 0 12 0

[IpoBeneHHBI aHaNM3 TOKa3ajl MEPCHEeKTUBHOCTh HCMOJIb30BAaHUS HOHOOOMEHHBIX
matepuaioB KM B kauectBe CDPD pecnipaToposB.

bubéanorpaduyeckuii cnucoxk

1. Dunan A.A., Baiinenko B.M., AbGpamoBa H.H., bacmanos IL.W., Ilneiinep B.I'. OmbiT
pa3paboOTKu U BHEAPEHUS 00JIeTYeHHBIX (PUIBTPYIOIIUX Ta30IbLICYIaBINBAIOIINX
pecniuparopoB «CHexok I'TI»- B ¢0. 3ammra okpysxaroiieit cpesibl, 310poBbe, 0€30MacCHOCTh
B CBapoO4HOM Ipou3BojicTBe. COOpHUK TpynoB 1 MexyHapoIHON HayyHO- IMPAaKTHUYECKON
koHpepHuu. -Onecca, 2002, ¢.255.

2. OuHan A.A., AcaynoBa T.A. Pa3paboTka, IpOHM3BOJICTBO M BHEJIPEHHE HOHOOOMEHHBIX
BOJIOKHHUCTBIX MaTEpHUajOB HAa OCHOBE LIEJUIIOJIO3bI M Mojukanpoamuaa - B cO. 3amura
OKpY>Kaloliel cpeasl, 3/10poBbe, 0€30MacHOCTh B CBAapOYHOM Ipou3BojacTBe. COOpHHK
TpynoB 1 MexayHapo/iHOI HaydHO- pakTuyeckoi koHdepHimu. - Oxecca, 2002, ¢.286.

3. MemnzenunneBa H.B.Ounprpyronme  MOHOOOMEHHBIE — MaTepuasibl Ui CPEJCTB
WHIUBUAYAIBHOMN 3allUTHl OPraHoB AbixaHus// OXpaHa TpyJa B MPOMBIIIJIEHHOCTH/ TE3UCHI
nokianoB koHdepeniuu. - [lensa, 1991, ¢.78-79.

4. beixosckas M.C., ['ma30ypr C.JI.,Xamuzosa O.J]. MeTonbl onpenencHus BpEAHBIX BEUIECTB
B Bo3ayxe. - M.:Menununa, 1066. -540c.
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TexHo0JI0rMsl TOBAPHOT0 MEHO0ETOHA HEABTOKJIABHOI0 TBEP/A€HHUS B NOCTPOCYHBIX
yCJI10BHSAX

Muxaiinos M.A., Akuypun T.K.
Bonrorpanackuii rocyaapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
r.Boarorpan, PO

AHHOTANUA

B pabote npuBeneHa TeXHOJIOTHS TOBAPHOTO MEHOOETOHA HEABTOKJIABHOTO TBEPICHUS B
MOCTPOCUYHBIX yCIOBUAX.HOBass TEXHOJIOTHWS TO3BOJIMJIA CYIIECTBEHHO COKPATUTh BpeMs
poOBeJCHUS PaboT MO YTEIUICHUIO YepAayHbIX MEPEKPHITUH U 3aIMBKE IMOJIOB MHOTOJTaXKHBIX
3IaHUMN.

KiarwueBblie CJI0OBA:NEXHOJIOT U, TOBaprlf/'I HCHO6€TOH, HCAaBTOKJIABHOC TBCPJACHUC,
BIIOCTPOCUYHBLIC YCIIOBU

B mnacrosimee Bpemst — mpoOiemMa SHEpro — W pecypcocOepexeHus mpuodperna
o0mierocyrapcTBeHHOe 3HaueHue. B crpouTenscTBe 3Ta npolsieMa pemaercs 3a CYeT BbIIyCcKa
TEIUIOM30JSIIMOHHBIX ~MaTepHalioB U M3JCIUNA C  YIYyYUIEHHBIMH O3KCIUTyaTallMOHHBIMU
cBoilicTBaMH. B 3TOH CBsI3M MOSydyeHHE JIETKMX M OOJIETYeHHBIX IMOPHU30BAaHHBIX OETOHOB Ha
IUIOTHBIX 3allOJIHUTENSIX MPEICTaBISIETCSl aKTyaJbHBIM HAIlpaBICHUEM, TaK KaK OTKpPHIBAET
BO3MOYKHOCTh CHIIKEHMsI 3aTpaT U MaTepUanoéMKOCTH OETOHOB, COOOLICHHUS MM YITYYILIEHHBIX
(U3UKO-TEXHUYECKUX CBOICTB, paCIIMPEHHUs] BO3MOXKHOCTEH HX TPUMEHEHHUS C IEJIbIO
ONTUMU3ALMH CBOWCTB KOHCTPYKIMH U u3nenuid. [loatomy pazpaboTka KOMIUIEKCHON 100aBKH,
3¢ (}EeKTHBHO MOPHU3YIOMIECH PaCTBOPHBIC W OCTOHHBIC CMECH M O0SCIICUHMBAIONICH CTAOWIBHYIO,
OJITHOPOJHYIO CTPYKTYpY MOPHU30BAaHHBIX CHCTEM, O00YCIIaBIMBAET HECOMHEHHYIO aKTyaJlbHOCTh
paboThl, HAITPaBJICHHOM HA MOTYyYEHUE TAKUX OETOHOB.

Hctopus neHoberoHa OepeT CBOE€ HayaJo B TPUALATHIX TOAAX MPOILJIOrO BeKa.
CoBeTckuil yueHbIH, CTpOUTENb-3KCIIEpUMEHTATOp bpromkoB 100aBUI B IIEMEHTHBIM pacTBOp
MBUIBHBIN KOPEHb - pacTeHue, npouspactaroniee B CpeaHeit Azuu u obpasyromiee neny. B urore
Ha CBET IOSBUJICSI HOBBIM CTPOUTENbHBINA MaTepuan - neHoOeToH. [lo3xe crnenuanuctsl Hayau
aKTUBHO CMEIIMBATh LIEMEHT C XUMHMYECKUMH J100aBKaMU — IE€HO- WJIM Ta3000pa3yolMu
BellecTBaMH (UIIOMUHHEBOW IyIpoH, KieeKaHUu(OIbHBIM pacTBOpoM M 1p.). Ha ocHoBe 3THx
pa3paboTok B Poccuu cTanu M3rotaBiMBaTh CTPOUTEIbHBIE MaTepHalbl U3 MEHOOETOHA - OJIOKH,
NEPErOpOJIKK, CTEHOBbIE IIAHENM, KOTOpble IO CBOMM TEIUIOM3OJISIIIMOHHBIM CBOWCTBaM
NpPEBbIIIATIN KUPNUY U TsDKenble OeToHbl B 3-5 pa3. Ho, He cMOTps Ha CBOM YHHKaJIbHBIE
TEIUIOTEXHUYECKHUE CBOMCTBA, ITOT CTPOUTENbHBIN MaTepuas MpKUJCS He cpa3y. B HacTosiee
BpeMs OJHMM M3 IMPOIPECCUBHBIX HANpaBIeHUN pa3paboTKU 3(P(PEKTUBHBIX MaTEpUanoOB IS
TEIUIOU30JISILIUY ABIIIOTCA pabOThl IO MOJYYEHUIO IEHOOETOHOB HEABTOKJIABHOT'O TBEPJCHHUS.

Llenpto maHHOW pPabOTHI SBIsSETCS pa3pabOTKa COCTAaBOB INEHOOETOHHBIX cMmeceil ¢
HCIIOJIb30BaHUEM OTEYECTBEHHbIX MarepuanoB . Kpome Toro Obula mocraBieHa 3agada
MaKCHUMaJIbHO UCIIOJIb30BaTh MUMEIOIIEECs 3aBOJICKOE 000pyI0BaHHE.

B pesynbTare mnpoBEeAEHHBIX HCCIENOBAaHUN MMPOAHATM3UPOBAHBI  BO3MOXKHOCTH
MCIIONIb30BaHUsI OTEUECTBEHHBIX eHooOpa3oBateneit (Heomop, Mopnen, Apekos -4; TOAC, 10
— 1. bumomac A, TIB2000 wu np.). Pe3ynpTaThl NpOBEAECHHBIX WCIOIB30BAHMS TOKA3aIH
1enecoo0pa3sHocTh uccnenoBanuii nmenoodpaszosarens [162000 mpousBoacTBa MBaHOBCKOTO
XUMKOMOWHAaTA.

Ha ocHOBe mpoBeNEHHBIX MNPOU3BOJCTBEHHBIX WCHBITAaHUNA OblTa pa3paboTaHa
TEXHOJIOTHSI TPOU3BOJCTBA TOBapHOro neHodetoHa. Ha ombiTHOoM ywactke YIITK OAO
«[IpuBomKTpaHccTpoit» OBIT HamaXkeH BbIMyck mneHobeTtonoB Mapok D 400,D500,D600,
OCHOBHbIE (PU3UKO — TEXHUYECKUE CBOWCTBA 1eHOoOeTOHOB MpUBEIEHBI B Ta0JI. 1
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Tabmuna 1

OcHOBHBIE TIOKA3aTeNIN U Pe3yIbTaThl CEPTUHUKALMOHHBIX UCTIBITAHUN TEHOOETOHOB MapoK

D400, D500, D600, D700,

Ne HanmenoBanue HopmartusHbIi1 HopmatusHoe dakTHueckoe
IL.I. | OCHOBHBIX ITOKa3aTeeu JOKYMEHT 3Ha4YeHHE 3HaYeHHE
1 | Cpennss IJIOTHOCTh
OeToHa B CyXOM
coCTOSHUH, KI/M® T'OCT 25485-89 384-416 415
-D400 I'OCT 25192-82 480-520 509
-D500 576-624 602
-D600 672-728 712
-D700
2 | IlpouHocTs Ha cCKaTHe,
MIIa, Mmapku
-D400 I'OCT 25485-89 1,72-1,09 0,72
-D500 1,09-1,45 1,1
-D600 1,45-2,89 1,6
-D700 2,17-3,27 2,39
3 | Knace OeToHa o
IPOYHOCTH Ha CKATHE
-D400 I'OCT 25485-89
-D500 B 0,5-0,75 B 0,5
-D600 B 0,75-1,0 B 0,75
-D700 B 1,0-2,0 B 1,0
B 1,5-2,5 B 1,5
4 | 3HaueHHE YCAAKU IpHU He Ooee
BBICBIXaHUH, MM/M, I'OCT 25485-89
MapKu
-D 600 3 2,7
-D 700 -/- 2,5
TennonpoBoIHOCT B
S5 | cyxom cocTtosiHUH, BT/™M
rpaj, MapKu He OoJee
-D 400 0,1+20% 0,12
-D 500 I'OCT 25485-89 0,12 -/- 0,14
-D 600 0,14 -/- 0,16
-D 700 0,18 -/- 0,21
6 | Mopo30CTOHKOCTB,
MapKu I'OCT 25485-89 HE HOPMHUPYETCS
-D 400 F15 -
-D 500- D 700 F15
Bpems ykmanku Gerona, | ['OCT 10180-90 - 30-60 B
7 | MUH 3aBHCUMOCTH OT
MapKH

D400-D500 c¢ mnpemenom mnpoyHoctw Ha cxarue 0,72-1,1

Ha ocHoBanuu MOJIYYCHHBIX PE3YyJIbTATOB MOXHO CJ¢€JaTb BbIBOJ O TOM, YTO
IMPONU3BOACTBO Ha MPECANPUATHH IIEHOOETOHA IO3BOJISIET ImoJIydaTb JIaHHBIﬁ MaTc€puall MapokK

MIla u xoaddunueHTOM

tertonposogHocty 0,12-0,14 Bt/M rpaa, ayig yTemieHus: KOJIOAE3HBIX KUPIHUYHBIX KIIAJI0K, a
mapok D600 anst yreruieHus: 4eplauHbIX NEPEeKpBITHH ¢ XapaKTepUCTUKaMU MO MpovyHocTH 1,6
MlIla u kordpdunuentom temionpooanoctu 0,16 Br/m rpaa. Mapka D700 ucnonsiyercst ans
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AKCIUIMKAIMK TI0JI0B B IIOBEPXHOCTHOM CJIO€ ¢ Xapakrepuctukamu 2,39 Mlla no npouHoctu u
0,21 k03¢ HUIHEHTOM TETIIOMPOBOIHOCTH.

Jlnsi mpou3BOJACTBA TIEHOOETOHHBIX CMecell Obula pa3paboTaHa TEXHOJIOTHS UX
POU3BOJCTBA. TexHoyornyeckoe oOOpynOBaHUE Uil MPOU3BOJACTBA NMEHOOETOHA COCTOUT W3
NEHOTeHepaTopa M YCTPOMCTB UIsi TMOAAaYM MEHOOETOHHOM CMeCH K MECTy MOTpeOIeHHUS.
[leHoreneparop npeaHa3HauyeH ISl MIPUTOTOBJICHHS MEHBI, UCIIOJIB3YeMOW B JIBYXCTaIUITHON
(KJTaccHYecKoif) CXxeMe MOTydeHUs MeH00eTOHHON cMmecH. [leHoreneparop paboTaeT OT CKaToro
BOo3ayxa (TpeOyeTcsi KOMIIPECCOp) W COCTOMT M3 TpeX OCHOBHBIX 4YacTeil: €MKOCTH st
IIEHOKOHLIEHTpAaTa (TaHKa WIA €MKOCTU-PECUBEPA JJISl IEHOAr€HTa), IEHOT€HEPATOPHOTro y3/1a U
colia-JIaHIIeTa C akKceccyapaMu (BEHTWJIM, INTylepa W I1waHru). PaszoBas 3arpyska
NEHOKOHIIEHTPATOM TaHKa eMKOCThI0 60 1. oOecrieunBaeT M3roTOBICHUE MEHBI A 4 - 6 M.Ky0
neHoOeToHa. IleHoreHepaTtopbl MOTYT BBINOJHATHCA B CTAlMOHAPHOM U  MOOHIBHOM
VCIIOJIHEHUH.

Ha crpoutensHoOil miomianke mnogadyy MeHOOETOHHOW CMECH K MECTy 3allUBKH, B
omamyOKy W T.I., MOXHO OCYIIECTBJISITh 1O cxeMme "KpaH-0aaps', TPH 3TOM JOCTaTOYHO
coOI0AaTh TEXHOJIOTUYECKOE COOTBETCTBHUE CIIOc00a MPOU3BOJICTBA TPAHCIIOPTHBIM CPEJCTBAM.
3anuBKa NEHOOETOHHOM CMECH C MPUMEHEHUEM TSDKEJIBIX MTOAbEMHO-TPAHCIIOPTHBIX CPEJCTB HE
PENKO UTUTENbHBIM U HeOKOHOMHUHBIH mporecc. B ssBHOM Buae HegoctaTouHas 3¢ (HeKTUBHOCTD
CXEMBI TIPOSIBISICTCS TP MHTCHCHBHOCTH OCTOHMPOBAHHS CBBINIE 4-6 M°/dac, a TAKKe MPH
OETOHUPOBAHUU TPYIAHOAOCTYITHBIX MECT (M30JIAIMSI MEKYITAKHBIX IEPEKPBITUH U T.1.).

[loBpllIeHME  MPOM3BOAMTEIBLHOCTH  HPOLECCOB  pa3/add Ha  CTPOMILIOLIAIKE
NMEeHOOETOHHON cMmecu oOecreyrBaeT 3aMeHa TEXHOJIOTUU "KpaH-0aabs" Ha TEXHOIJIOTHUIO C
IIPUMEHEHUEM HAaCOCHOI0 000pyaoBaHus. [ 3aJIMBKH CJIOKHBIX KOHCTPYKIMM MCIOIb30BaHUE
OeToHOHAacoca KpOME TMOBBIIICHUS MPOU3BOJUTENILHOCTH CHHUMAET TaKKe MpoOJieMy 3alluThI
CMeCH OT aTMOC(EPHBIX BIUSHUHN (0CA/IKH, JKapa, XOJIOJ  T.1I.).

Haubonee nmogxoasmuii cnocod Asi TpaHCIOPTUPOBKH MEHOOETOHA — UCIOIb30BaHUE
OeTOHOHAcoca JIONMYCKAeTCs NPUMEHEHHE TUIYHXEpPHOro (MOPIIHEBOr0) Hacoca, JaroIIero
HeOonbIION mpoueHt (2-3%) mnorepu Bo3AywHBIX mop. IlpuMeHeHne LEHTPOOEKHBIX
(JlomacTHBIX) HACOCOB HEJIOMYCTHMMO BBMJly IMPAKTUYECKH IOJTHOIO YHHUYTOXKEHUS pabouuM
KOJIECOM BO3AYIIHBIX I1OP B CMECH.

Hamu, ¢ yuactuem crnenuanuctoB YIITK OAO «lIpuBosmkrpanccTpoii» paspaboTaHa
HOBas CXeMa I10Jlaud pacTBOpa MEHOOETOHA Ha BBICOTY AECATU-IBEHAALATH 3TAXHOIO JO0Ma.
PactBop TroTOBUTCS Ha TEPpPUTOPUM NPOU3BOACTBEHHOM 0a3bl, aBTOOETOHOCMECHUTENIEM
JIOCTaBJISIETCSl HA CTPOUTENBHYIO IUIOMIAJKY M MOAAETCA Ha 3aJaHHYIO BBICOTY € IOMOIIBIO
YCOBEPIICHCTBOBAHHOM YCTaHOBKM JJisi MpPOU3BOJACTBA HeHoOeToHa. HoBasg TexHomorus
MO3BOJIMJIA CYLIECTBEHHO COKPAaTUTh BpeMsl MPOBEAEHUS paboT MO YTEIJICHHIO YepAadHbIX
NEPEeKPHITUI U 3alMBKE IOJOB MHOTO3TaXHbIX 3/1aHui. HemanoBaHbll (hakT- mpUMeHEHue
JAHHOTO croco0a M30aBUJIO CTpOMTENeH OT HEOOXOJUMOCTH JblaTh, 3arps3HEHHBIM
LIEMEHTHOM MbUIbI0, BO3AyxoM. Ha nmpennpusitun ucnonb3yercs pa3paboTaHHas yCTaHOBKA JJIs
IPOM3BOJICTBA MEHOOETOHA C MPOU3BOAUTENBHOCTBIO 25 M® B newp. Ho, K coxaneHuio, eé
CIOCOOHOCTh 3aKauWBaTh PACTBOP OTPAHMYMBAECTCS BBICOTOW JHIIb 15M. [[ms Toro, 4ToOBI
BBINOJIHUTH pabOTHl Ha BBICOTE BBINIE STOW OTMETKH MPHUXOIUTCS MEepeMeIlaTh J0CTaTOYHO
rPOMO3/IKYI0O YCTaHOBKY C 3Ta)ka Ha d3Tax. HHOBalMOHHas ycTaHOBKa, HEe TpeOysl OCOOBIX
YCUJIMH CO CTOPOHBI pabounx, 00anaeT 0osbleil IpOU3BOIUTEILHOCTHIO- U3roTaBauBaeT 30 M
neHoOeToHa B CMEHY. DTa HOBasi TEXHOJIOTHS Hallljla IPUMEHEHHE IPU BBHIMOJIHEHUH padoT 1o
3aJMBKE W YTEIUIEHHUIO MMoJla B (PUTHEC-LIEHTpE, PacHoJ0KEHHOro B 3MaHMM Bosrorpaackoro
pedrnopra. a TakXe IpH CTPOUTEIBCTBE PA3IUYHBIX OOBEKTOB KaK TPakJIaHCKOIro, TaKk U
IIPOMBIIIJIEHHOTO HA3HAYECHMS.
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Onpeneﬂelme POJIH BJINAHUSA pH-HOKa3aTeJIﬂ BOJIHOI Cpeabl HA CprKTypOOﬁpﬂfﬁOBﬁHHC
MOIlI/I(l)I/IIII/IPOBaHHLIX ITNIMHOHEMEHTHBIX KOMIIO3UTOB

Myxamb6etkanues K. K.,
PT'KII «3anagno-KazaxcTtaHCkuil arpapHO-TEXHUUECKUI YHUBEpCcUTET UM.KaHrup XaHay,
Pecnybnuka Kazaxcraw, r.Ypanbsck

AHHOTANUA

B pabGore nano omnpenenenue posu BiaussHUS pH-mokasatens BOAHOM cpeabl Ha
CTPYKTYypoOoOpa3oBaHue MOIU(MUIMPOBAHHBIX TIMHOLEMEHTHBIX KOMIO3UTOB. Pa3paboTanHbie
COCTaBbl MOIUQPUIIUPOBAHHBIX 0€300)KUTOBBIX TJIIMHOIEMEHTHBIX KOMITO3UIIUH 00JIagaroT
CTaOUITBHBIMU (PU3MKO-MEXaHUYECKHUMH XapaKTePUCTUKAMU, TIO3BOJISIONIUE HCIOIb30BaTh X B
CTPOUTENHCTBE MAJIOATAXKHBIX KHIIBIX U CEITbCKOXO03IMCTBEHHBIX 3/JaHUN

KuaroueBbie caoBa; pH-nokazatensb, BoaHas cpena, CTPYKTypooOpazoBaHUE
MOIU(PUIIMPOBAHHBIE TTTMHOLEMEHTHBIX KOMITO3UTHI

N3BecTHO, 4TO B INIMHUCTBIX MUHEpAJIax BO3MOKHO yBEJIMYEHUsI 00pa30BaHUs (Pa3oBbIX
KOHTAKTOB 3a CUET MEXaHHMUYECKOro M (PU3NKO-TEXHUYECKOIO BO3JICHCTBUI (BBICOKOTO JaBICHUS
U MOBBIIEHHBIX TemnepaTyp) [1]. [TMHUCTHBIE MUHEPAJIBI SIBISIFOTCSI CIIOMCTBIMU CHUJIMKAaTaMU
HaHOMETPOBOro auana3oHa (aauHa okono 200 HM, mHMpHHAa OKoyo | HM), cneuu(puYHbl MO
XapaKkTepy COCTaBa, HE COBMECTHUMBI C MOJIMMEpPAMHU U OJTHOBPEMEHHO CIIOCOOHBI 00Pa30BHIBAThH
IPOTSDKEHHBIE THAPATHBIE 000JI0UKH, TPUYEM TOHKOAUCIEPCHAs YacThb INIMH, aKTUBHO BCTYMAas B
(U3UKO-XMMHUYECKOE B3aUMOJAECHCTBME C MMHEpAlaMHU IIEMEHTAa, 3aMeUIsIeT MpPOIECCh
THIpONM3a M rujapatanuu 1eMeHTa. OCHOBHas MpUYMHA - BBICOKAas KaTHOH-OOMEHHas
CIOCOOHOCTH TJIMHUCTHIX MHUHEPAJIOB [4].

MOHTMOPWJUIOHUT OTHOCUTCSI K aJIOMOCHJIMKATHOM TIPYIIIE CIOUCTBIX CHUJIMKATOB. 3a
CYeT BHYTPEHHUX CHJI CIOMCThIE TIIMHOOOpA3yIOIIe MUHEPAJIbl [0 CBOEH MpUpoJie, CKIOHHBI K
BHYTPUIIAKETHOW COpPOLMU BOJBI M CaMOJUCIEPIUPOBaHUIO [2]. YmpaBieHue CTpyKTypoud u
CBOMCTBaMM MPECCOBAHHBIX M3JEIUNA U3 TJIMHUCTOTO ChIPbsI JOCTUTAETCS MMyTEM PalliOHATIbHOTO
WCIIOJIb30BaHUsl BHYTPEHHMX CHJI JUCHEPCHON CHUCTEMBI, KOTOPBIE 3aBHUCIT OT COCTOSIHHS
CBSI3aHHOM BOJIbl y TOBEPXHOCTU MHUHepana. CyllecTBYIOIINE aKTUBHbBIE IEHTPHl Ha BHEIIHEW U
BHYTPEHHEH MOBEPXHOCTH MUHEPAIOB (KOJIMYECTBO AKTUBHBIX LIEHTPOB OOMEHHBIX KaTHOHOB U
MPOYHOCBS3aHHOW C HMMM MOJIEKYJI BOJbI), PACMOJIOKEHHbIE HAa BHYTPEHHEH IOBEPXHOCTH
MOHTMOPHJUUIOHUTA IPUMEPHO B 5 pa3 OoJiblile, 4eM Ha BHEIIHEH MOBEPXHOCTH.

DnexTpocTaTUueckas  HECKOMIEHCHPOBAaHHOCTh  BOJIM3M  aKTHBHBIX  LIEHTPOB
XapaKTEepU3YIOT MPOSBICHUE BHYTPEHHEH MOBEPXHOCTHOM dHepruu. BennumHa noBEpXHOCTHON
SHEPruM TJIMHUCTBIX 4YacTHIl B3auMocBs3aHa pH BojgHoOW cpenpl, UM ee yBEIUMYEHUE
CBUJIETEJILCTBYET O TIpoliecce MX camoaucreprupoBanus [3]. B pabGore [4] ycraHOBIeHO
JHCTIEpTHpYIONIee AelicTBHe KaTHOHOB Na' HAa YacTHIBI MOHTMOPHJIIOHHTA U YBEJTHUYEHHE
MEKIIAaKETHOT'O IPOCTPAHCTBA, YTO OMpPEENsAeT ero 6osee BHICOKHE acOPOIIMOHHBIE CBOMCTBA.
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Tak>ke, MTOBEPXHOCTHBIE TOHKHE BOJHBIE IJIEHKH HA MOBEPXHOCTU BBICOKOAUCIIEPCHBIX
[JIMHUACTBIX  YacTHUIl TO3BOJISIIOT — 3aJeiCTBOBATH B  IMPOIECCE CTPYKTYpooOpazoBaHUS
JIOTIOJTHUTEIILHBIE CHIIBI aJICOPOLIMOHHON BOJIBI, YTO BBIPAXKAETCS B MOBBIIICHUH MPOYHOCTHBIX
XapaKTEPUCTHK.

[TosroMy, panpHEHIIEH 3aJadyel WCCIENOBAHUS SIBISJIOCH YCTAHOBJIEHHUE POJIU
MPOJYKTOB JJIEKTpOXUMHUYECKON akTuBanuu (DXA) BOIHO-COJEBBIX PACTBOPOB U J100aBKU
arieroHoopmanpaeruanoil cMoinel (ALID) Ha m3menenue 3nayenus pH-dakropa ramHHCTOTO
MIMHOLIEMEHTHOTO ChIpbs (cooTHomeHue [:11=90:10 mo macce). [lo XumMuUYecKOMy COCTaBy
AIIEKTPOXUMUYECKH AKTUBUPOBAaHHAs BOJA NPEACTaBIsIET COOOW cialble DJIEKTPOJIUTH, B

KOTOPBIX MPHUCYTCTBYIOT Takue aktuBHble Kommonents: Cl,, HCIO, HCIl - B anonure;

NaOH, O,, HO,, OH", Oz_2 - B KaTOJIUTE, CIOCOOCTBYIOIIHUE OOpPa30BaHUIO PaA3IMYHBIX

COCIUHEHUN.

B okcnepuMmeHTax HCIOJIB30BANM  CIEAYIOIIME MAaTepuajbl: TJIMHUCTOE ChIPbE
Enmanckoro wmectopoxaenuss CapaToBckoil oOnactu (MuUHEpajJorudyeckuii coctaB B %
MOHTMOPWJIOHUT — 25, xyoput — 15, kaonun — 10, rugpocitona — 10, kBapi — 29, kansut — 7,
MOJIEBOM mmar — 2, Mpo4yhe MUHEpadbl —2); BOJOMPOBOIHYIO BOAY, YIOBIETBOPSIOIIYIO
tpeboBanusm 'OCT 23732-79; npoayktel D XA 00pabOTKH BOIHO-COJIEBBIX PACTBOPOB XJIOPUAA
Hatpusa (mumeBas conb [OCT P 51574-2000) ¢ muHepanu3amueil 5 1/11, MONTy4YEeHHBIE Ha
ycranoBke CTOJI-4H — anonut (pH = 4-5, OBII = +800...+1200 MB, x.c.3.) u xaronut (pH =
12, OBIT = -700...-820 mB, x.c.3.); mopmranaunemenr M400 JI0 npoussoactea OAO
«BomnbcKiieMeHT», YJI0BJIETBOPSIOLIUI TpeOOBaHUSAM I'OCT 10178-85;
aneToHodopmanbaeruanyio cmony (ALL® — 3M TV 6-05-221-122-78) ¢ minotHocThiO 1,12 r/em’,
[muHUCTOE CHIPBhE, IEMEHT ¥ KBApIEBBIM MECOK MO 3HaYeHUsSM 3S(O(EeKTHBHON YACIBHOM
aKTUBHOCTU  (A,pp) IHPUPOAHBIX PAAUOHYKIUAOB HE IPEBHIIAIOT YCTAHOBJICHHBIX B
tpeboBanusix CII 2.6.1.758-99 u 'OCT 30108-94 nmpenenbHbIX 3HAUYCHHIA.

3nauenust pH-nokasateneld onpeneisuiuch NOTEHUHOMETpoM «AkBuion», pH-410, B
KauecTBe Oy(depHOro pactBopa NMpuUMeHsUIM 5% pacTBOp XJIOpUAA Kalusl U XJIopcepeOpsiHbIN
AJIEKTPOJI CPaBHEHHUs. B KauecTBe BOJHBIX paCTBOPOB HCIIOJIB30BAIN JTUCTHIIIIMPOBAHHYIO BOAY,
npoaykTel OXA 00pabOTKM BOJHO-COJIEBBIX PAcTBOPOB (AHOJUT M KaToiauT). B kauecTBe
00BeKTa MCCIEeIOBAHUSI MCIIONB30BATM BOJHBIC BBITSHKKA M3 TJIIMHUCTHIX U TJIMHOIIEMEHTHBIX
cocraBoB. Onpenenenne pH-mokasareneit nposowm o meroauke 'OCT 17.5.4.01-84.

B pesynbrate ycraHoBieHO m3MeHeHHe pH 00pa3oB 3KCIEPUMEHTAIBHBIX COCTABOB.
[Tponykramu XA 00pabOTKH BOJIHO-COJIEBBIX PACTBOPOB MOKHO HAINPaBJIEHO BO3/EWCTBOBATh
Ha aKTUBHBIE [IEHTPBI IOBEPXHOCTU YacTHUIL]. MeXaHU3M MOAUDUIMPYIONIETro Bo3AeHCTBIS DXA
pacTBOPOB Ha IOBEPXHOCTh YaCTUIl TJMHBI 3aKIOYAeTCd B WM3MEHEHMM BHYTPEHHUX CHII
JMCTIEPCHON CHCTEMBI, 3a cdyeT oOMeHa KatmoHamu Na®, yBenHMUYEHMS MEKIAKETHOTO
IPOCTpaHCTBA. PacTBOpHI KaTOJIUTAa IWUCHIEPTUPYIOT TJIMHUCTBIE YACTHUIIBI, BBIPAXKAIOLIUECS B
MOBBILLIEHUH 3HaueHU pH cpensl.

CHmwxenne pH nucnepcHoll cucrteMbl MpU  BBEIECHUU nobasku  ALl®-cmorbl
o0ycJOBAMBAaETCS  aJCOPOLIMOHHBIMM  CBOWCTBAMHM  TJIMHUCTOM  KOMIIOHEHTHI,  YTO
B3aumopononaseT umeromuecs nanapie POA, JITA u UK-cnektpockomuu [5]. AncopOrus
AIl® Ha mNOBEPXHOCTAX TJIMHHUCTBIX YaCTUI[ ONPENENAETCS COOTBETCTBUEM XapaKTEpOB
GyHKIIMOHAJIBHBIX TpyHn ajcopbara u aacopOeHTa [6]. [MTuHUCTBIE MUHEpaIb, KaK aJIcCOpPOEHT,
OTJIMYAIOTCSI OOMJIMEM TITOBEPXHOCTHBIX CHJIAHOJBHBIX TPYII, CIHOCOOHBIX Yy4acTBOBAaTh B
JIOHOPHO-aKLENTOPHBIX B3aWMMOJEHCTBHAX C METWIONbHBIMU rpynnamu ALl mno tumy
BOJOPOJHOMU CBSI3H.

[TonydyeHHble pe3ynbTaThl ObUIM HCIIOJIB30BaHBI TpHU pa3paboTKe ONTHUMAJIBLHOTO
coctaBa 0€300KHTOBBIX MOAM(DUIMPOBAHHBIX TIIMHOLUEMEHTHBIX Kommo3uToB: 10% IIL] or
MaccChl TJIMHBI, KBapleBbid necok 20%, Mk=1,5, naBnenne npeccoBanus 20 MIla, no6aBka AL{D
— 3% ot maccsi 111, B/T=0,14 Boxa 3atBopeHus - katoauT. Ha ocHOBe pa3paboTaHHBIX COCTABOB
Ha 6aze AO «3ananno-Kazaxcranckas Kopropamnusi CTpOUTENbHBIX MaTEpUaIoBy B I.YpalbCcke
ObLJIa M3TOTOBJICHA OMBITHAS MApTUS 0€300)KUTOBOTO MOAM(PUIIMPOBAHHOTO TIIMHOIIEMEHTHOTO
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KHApIHUYa TOJIYCyXoro mpeccoBanus. M3npenust ynosnerBopsitoT TpeboBanmsim I'OCT 6133-99
JUIsL CTEHOBBIX MaTepuasoB MO MOKa3aTessIM MPOYHOCTH, MOPO30CTOMKOCTH U BOJOCTOHKOCTH.
DOKOHOMUYECKUN YPPEKT OT BHEAPEHUS PE3yabTaTOB MCCICIOBAHUN COCTABHJI MOPSIKA 8 MIIH.
pyOseli mpu MPOM3BOJCTBE 5 MIIH. YCIIOBHOTO KUpMH4a B 1o (B 6azucHbIx rieHax 2008 roaa).

Pa3paborannbie cocTaBbl MOIUQPHUIIUPOBAHHBIX O€300’KUTOBBIX TIMHOIEMEHTHBIX
KOMIO3UIMI  00JanaloT  CTaOMIbHBIMU  (DU3MKO-MEXaHHYECKHMMH  XapaKTEepPUCTUKAMU,
MO3BOJIAIONINME  HWCIOJB30BaTh MX B CTPOUTEIBCTBE  MAIOITAXKHBIX  JKHIBIX U
CEIbCKOXO35MCTBEHHBIX 37]aHUM.

[Tpu panpHelieM u3y4yeHUU 0€300)KUTOBBIX MOAU(PHUIIMPOBAHHBIX TIMHOCOACPKAIINX
KOMIIO3UTOB HEOOXOJMMO YCTAaHOBUTH 3aKOHOMEPHOCTU CTPYKTYPOOOpa30BaHUS HUCCIEAYEMBIX
CHCTEM Ha TJIMHUCTOM CBHIPbE DPA3IUYHOTO MHUHEPATBHOTO COCTABA, OLEHUTH POJb BIIMSHUS
MUHEPAJIOTHYECKOT0 COCTaBa, BUAA U KOJIMYECTBA MHUHEPAIbHBIX 100aBOK Ha 3((HEKTUBHOCTh
OIMKCAaHHOTO CIIOc00a MO (UKAITUH.
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I_[O.]'[FOBC‘IHOCTB KPOBCJIbHBIX TCIVIOU30JIAIMOHHBIX MATECPHUAJIOB B aIr'PECCUBHBIX YC/IIOBUAX
TPAaBUJIBHOI'0 OTACJICHUSA JTUCTOIIPOKATHOIO MPOU3BOACTBA

[Tarnu 1.B.
JIuneukuit rocy1apCTBEHHbIN TEXHUYECKUN yHUBEPCUTET, PD

AHHOTaNuA

B pa60Te OLCHUBACTCA HOJITOBECYHOCTH KPOBCJIbHBIX TCIJIOU3O0JIAIIMOHHBIX MAaTCPUAJIOB
B aIrp€CCUBHBIX YCIOBUAX TPABUIILHOI'O OTACIICHUA JTUCTOIIPOKATHOIO MPOU3BOACTBA

KiarwueBble ciaoBa: AOJITOBEYHOCTB, KPOBCJIIbHBIC TCIIJIONU3OJSIIUOHHBIC MATCpUAJIbI,
arpC€CCUBHBIC YCJIOBUS, JIUCTOIIPOKATHOC ITPOMU3BOJACTBO

OpanM u3 3(PGEKTUBHBIX YTEIUTUTENEH, MIUPOKO MPUMEHSEMBIX I TEIUIOU30JISIIUN
KPOBECJIbHBIX HOKpI)ITI/Iﬁ 3}13HI/II71 MCTAJUTYPTHUYCCKOI'0 IMPOMU3BOACTBA, ABJISACTCA MHHCEPAJIbHAA
mMTa. B MOMEHT CTpOHWTENhCTBA IIEXOB JHUCTONpokaTHOro mpousBoactBa OAO «HJIMK»
WCMOJB30BAJIMCh IUIMTHI W3 MHHEPAJIbHOM BaThl MNPOW3BOACTBA Jlumemkoro 3aBojaa
MUHEPAIOBaTHBIX ILUIAT. CPemHsis IIOTHOCTh IUIMT HAXOAWIACH B mpexenax 125...175 kr/m®,
koa(durment Ternonpooauoctu — 0,049...0,052 Bt/(m x K).
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OCHOBY 3THUX IUIMT COCTaBJISET TEIUIOM3OJISLIUOHHBIM Marepuan, MOoJdy4aeMblil u3
METATYPrUYeCKUX IUIAKOB W COCTOSIIMM M3 CTEKJIOBHIHBIX BOJIOKOH U Pa3IMYHBIX
HEBOJIOKHUCTBIX BKJIIOYEHHI B BHJI€ Kalellb CHUJIMKATHOIO paciylaBa U MHUKPOCKOIMUYECKHUX
00JIOMKOB BOJIOKOH. MuHepanbHas BaTa, MOJy4YeHHass TakuM oOpa3oMm, He oO0jamaer
JIOCTAaTOYHOM JIOJITOBEYHOCTHIO B YCIOBHUSX 3HAKOIEPEMEHHBIX TEMIIEpaTyp, MOBBIIICHHON
BJIQKHOCTH M JIEHCTBHsI BBICOKMX Harpy3ok u aedopmaruii. OCHOBHBIM CBOMCTBOM JaHHOMN
MUHEpaIbHON BaThl, OTIMYAIOIIUM €€ OT JIPYTUX TEIUIOM3OJSLMOHHBIX MaTEpHAJIOB, SIBISETCS
HErOpIYeCTh B COYETAHWU C BBICOKOW TEIUIO- M 3BYKOHM3OJHUPYIOLIEH CHOCOOHOCTHIO U
HKOJIOTUYHOCTBIO.

Opnako paboTa TEIUIOM3OJSIIMOHHBIX CJIOEB B KPOBEIBHOM TOKPBITHUM 3AaHUN
JUCTOMPOKATHOTO TPOM3BOJICTBA CBS3aHA C IEIBIM PSAAOM HEOIarompusaTHbIX (pakTopoB. ITO,
IPEKIEe BCEro YBIAXHEHUE, KaK CO CTOPOHBI aTMOC(HEPHBIX OCAJKOB, TaK U CO CTOPOHBI
IIPOU3BOJCTBEHHBIX IOMenleHud. Kpome TOro, BHYTpM IIOMEIICHUM HaXOASATCA Iapbl
XJIOPOBOAOPOJIa, CEPHUCTHIX ra30B U IPYTHX arpECCHUBHBIX BEIIECTB.

Pesynbrarel oOcienoBaHUsl TEIMJIOU3OJIAIIMOHHBIX CIIOEB W3 MHHEPATOBATHBIX ILIUT
KpOBEJBHBIX MOKPBITUM 34aHUM JsucTonpokaTHoro mpousBoactBa OAO «HJIMK» namm
cnenyromue pe3yinbTarbl. KoadGUueHT yrioTHeHHSI TUTUT U3 MUHEPATBHON BaThl KPOBEIHHBIX
MOKPBITUI TPaBWJIBHOTO OTJAEJCHHS JHCTOMPOKATHOTO IMpou3BojacTBa B Tedenue 10...15 ner
9KCIUTyaTallMy YMEHBIIWIICS 10 BenuuuHsl 0,3.

Kpome Toro, 3HauuTenbHO M3MEHWINCh W TIEPBOHAYAIBHBIE XapaKTEPUCTHKHU.
OOcnenoBanne KpoBenbHOU Temousomsaiuu udepe3 10...20 mer sKCIUIyaTallud IO3BOJUIIO
cAenaTh BBIBOA O TOM, YTO TEIUIOM3OJSAIMS W3 MHUHEPAIOBAaTHBIX IUIUT B YCIOBHSX
AKCIUTyaTalliyd TPABWJIBHOTO OTIEICHUS JIMCTOMPOKATHOTO MPOU3BOACTBA MMEET MpEAeiIbHBIN
cpok ciyxObl 14...15 5er, a ee XapaKTEpPUCTUKH DPE3KO MEHSIOTCSA M UMEIOT CIEAYIOIIHe
3HaueHus: kod(pdunment ymroraenus - 0,3; cpemusis miotHocth — 200...400 Kr/M° u
ko3 durment Temnonpopoauoctu 6oiee 0,07 Br/(m x K).

YcTaHoBI/IeHHE HAYAIbHOM CKOPOCTH KOPPO3HH 0€TOHA M €ro 10JIT0BEYHOCTH B
arpecCMBHBIX YCI0BHAX METAJIYPrHYECKOI0 NPOU3BOACTBA

[Tarnmuu U.B., KnsimaukoB A.A., Kopuees A /1.
JIuneukuit rocy1apCTBEHHbIN TEXHUYECKUN yHUBEPCUTET, PD

AHHOTALIUA

B pabote onpeznensercs HayaabHOAs CKOPOCTH KOPPO3UH OETOHA U €ro A0JTOBEYHOCTH
B arpeCCUBHBIX YCIIOBHSIX METaUTypruueckoro npousnojicTBa.Ilokazano,uTo 1o mporHo3y cpok
CJIy’KOBI 3aIllIUTHOTO CJIOS KeNe300€TOHHBIX IUIUT MOKPBITHS B YCIOBHUSIX HanOojee BBICOKOM
arpeccuy TPaBUIbHBIX OT/AEICHUI JIUCTONPOKATHOTO IPOU3BOJCTBA COCTaBIsAET 27 JeT.

KiroueBble ci0Ba: HadanbHas CKOpPOCTh, KOPpPO3UHUAOETOHA,  JOJTOBEYHOCTH,
arpecCcUBHBIE YCIIOBHUS, METAILTYPrUYE€CKOE POU3BOJICTBO

[IpoBenenHble UCCaEOBAHUS BIIMSHUS arpECCUBHBIX CpPEJl LIEXOBOIO IIPOCTPAHCTBA HA
TEXHHUYECKOC COCTOsIHHUE KOHCTPYKTUBHBIX DJIEMEHTOB SJIaHI/Iﬁ MCTAJLTYPTUICCKOT'0O
MIPOU3BOJACTBA MOKA3aJId, YTO U3 CYIIECTBYIOIIMX MOJEIEH Pa3BUTHE KOPPO3ZUOHHOTO IpoLecca
HaubosIee TOUHO OMHUCHIBAET CIEAYIOIIas MOJIETb!

K
=—0_, (1)
1+t
rne K, - HadanbHas CKOpOCTh KOppo3uH, t - Bpems, @ u [ - K03 UIHEeHTH, 3aBUCSIIHE OT
YCJIOBUI BHYTPHUIIEXOBOTO MPOCTPAHCTBA.
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[IpencraBnenHass  3aBUCHUMOCTb, B  OTJIMYHE OT  OOIIEPACTHPOCTPAHEHHBIX
SMIMPUYECKUX (POPMYJI, ONMCHIBAIOIINX KOPPO3HOHHBIH MpoLecc MO3BOJIMIIA CBS3aTh CKOPOCTh
KOpPpO3UM C pe3ysbTaTaMd aHajlu3a BO3JyXa LEXOBOIO IIPOCTPAHCTBA HA COJIEp)KaHUE
KOPPO3HOHHO-arpEeCCUBHBIX TPUMECEH.

Ha ocHoBanum uccnenoBaHuil U pacueroB 1o ¢opmyse (1) momyyeHo, 4To HavyagbHAs
CKOPOCTh KOPPO3MH MeTajlja B I€XaX MeTaJUlyprHuecKuX MpOU3BOJACTB Kojebiercs ot 500
I‘/(MZFOI[) 10 931 r/(MPron).

CxopocTh KOppo3uH, paBHyr 383 F/(MZFOI[) MOXHO CUMTaTh (DOHOBOHM, OTBEUAIOIIECH
KOPPO3HH B YCIOBUSAX OTCYTCTBUS BIUSHUS TEXHOIOTUYECKHX (PAaKTOPOB IeXa.

AHanu3 ra30BO3AYIIHON Cpe/ibl BHYTPHIIEXOBOI'O MIPOCTPAHCTBA HA COJEpKAHUE M1apOB
XJIOPOBOAOPOJA MO3BOJIMII YCTAHOBUTH KOPPEIALMIO MEX/1Yy 3TUMU BETMYUHAMU. Y CTAHOBJIEHO,
YTO CKOPOCTh KOPPO3UH JMHEHHO BO3PACTAET C YBEIMYEHUEM KOHLIEHTPALMH XJIOPOBOJOPOIA.

CocToslHME KOHCTPYKLMH, OKCILUIyaTUPYIOLIUXCS B YCIOBUSX HAJIWYMS IapoB
XJIOPOBOJIOPOJIA M COIPOBOKAAIOIIUXCSA MEPUOANYECKUM 3aMauyuBaHUEM KpPOBJIM IOMELICHUN
BCJIE/ICTBUE MPOTEUEK TUIPOU3OIISILIMOHHOIO KOBPA, XapaKTepU3yeTcsl HATMYUEM 3HAUMTEIbHBIX
KOPPO3HOHHBIX OBPEKICHUH.

IIpu cpoke skcrutyarauuu KOHCTpykuuil or 20 no 22 jner B cpezae, coaeprKalien
XJT0poBoIOpox Gosee 20 Mr/m® (TPaBHIIbHOE OT/CICHHE) CPEAHNC 3HAUCHHS rITyOMHBI KOPPO3UU
paBubl 0,46 — 0,48 MM. Cpok ciykObl 3alUTHBIX MOKPHITUH cocraBiser 3 — 3,5 roja.
OTmeuaeTcss 3HAUMTENbHOE pa3pylleHue AaHTUKOPPO3MOHHOM 3alluThl — ILECTHCIOWHOIO
nokpeitus U3 rpyHta XC-068 u smanmu XB-785.

OO0cne0BaHO  COCTOSIHME — KOHCTPYKLMM,  SKCIUTyaTHUPYIOIIMXCS B YCIIOBHSX
HOPMAJIbHOI'O peXUMa MOMEIICHUN (3J1€KTPOMAIINHHBIE OTJEJIECHUS, OTAEIEHUSI JIUCTOOTAEIIKH).
[Tpu cpoxe skcrutyatanuu KOHCTpYKIMi 20 — 3- 1eT B ra30BO3/YIIHOM cpele, He coneprKaleit
XJIOPOBOAOPOJA U JTMOKCHIA CEpbl, HAOIIOAAETCS CIUIOIIHON PaBHOMEPHBIN HM3HOC 3JEMEHTOB,
P STOM CpEIHUE 3HAYCHHS TITYOHHBI KOppo3uu cocTaBistoT oT 0,05 10 0,28 mMm.

AHTHKOPpPO3MOHHAs 3alllUTa 3THUX KOHCTPYKLUHH BBIIIOJIHEHA W3 IEPXJIOPBUHHIOBON
svaiin XB-785, nanecenHoil mo rpyHty XC-010. KadecTBO aHTMKOPPO3MOHHOTO MOKPBITHS
ynoBieTrBopuTenbHoe. HaOnrogaroTcsl JoKajdbHbIE pa3pyLIeHMs JIAKOKPACOUHBIX IOKPBITUH B
MecTax NMpOTeYeK KpOBJIM Ha BepXHUX mosicax ¢epm. [Ipu yBennueHHn cpoka 3KCILTyaTalluu
KOHCTpYKUUN 10 40 jeT oTMedaercs yBeIMYEHUE CPEIHUX 3Hau€HUM TITyOMHBI KOPPO3HH OT
0,25 10 0,5 mm.

[Ipu xoHIEHTpammu XJ0poBojopoaa Ao S0 Mr/M3H apokcHzna cepsl 10 100 Mr/m°
riyouHa koppo3uu cocrasisger ot 0,5 1o 0,8 mm. HabGnromaercs cnaboe cuemnyieHHe IpoayKTOB
KOPpPO3UHU CO CTajbl0. 3AIIUTHBHIE JIAKOKPACOYHBIE MOKPBITHS HAa MOBEPXHOCTH KOHCTPYKIUI
pa3pyLIeHbI IOJTHOCTHIO.

WccnenoBanus, NpoBeieHHbIE B TAOOPATOPHBIX YCIOBUAX MOKa3aiH, YTO BO3JCHCTBHE
XJIopcoJiepXKameil ¥ CepHHCTOM  cpel MPUBOAMT K  pa3pylIeHHIO OETOHHBIX U
TEIUIOU30JISIIIMOHHBIX 3JIEMEHTOB KpPOBEJIBHBIX MOKPBITUH. OOpa3npl OETOHOB B CTEHAAX
KOPPO3UPOBAJIH MO-Pa3HOMY Ha Pa3HbIX y4acTKax IeXoB. Tak CKOpOCTh pa3pylleHus OeToHa B
ycioBusax atMocdeps! yaactka Nel ¢ Hanbosiee arpeccuBHOM cpeoit cocrasiser 1,11 mm/ron, a
Ha ydacTke Ned — 0,056 mm/ro.

Tabnuma. ['mybuna paspymienus obpasioB 6eroHa 3a 360 cyTok HaOIIOEeHUS

Ne n/mn HanmenoBanue Konuenrpanus KoHuenrtpanus Havansnas
00beKTa HCI, mr/m® SO,, mr/m® CKOpPOCTh

paspyIeHus,
MM/TOJ

1 VYyactok Nel 11,7 0,04 1,11

2 Yyactox Ne2 0,68 0,04 0,23

3 Yyactok Ne3 0,14 < 0,08 0,11

4 VYuacTtok Ne4 0,04 <0,08 0,056
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Konnentpanus consiHON KUCIOTHI paBHas 11,7 mr/m® u cepnoii — 0,08 mr/m® U Gonee
COOTBETCTBYET CHJIBHOM arpeccuu 3KCIUTyaTallmOHHOU cpenbl. CpoK CIIy>KOBI 3aIIUTHOTO CIIOS
XKeNe300€TOHHOW TUTUTHI MOKPBITHS B YCIOBHSX JAHHOH arpecCMd MOXKHO MOJICUYUTATh IO
cnenyromiei hopmyie

a
T3c = K_bo’ (2)
rne K, - ckopocTh KOppo3un OeToHa, MM/TOJ; @, - 3aIIUTHBIA CJIOH OETOHA MOKPHITHS, PaBHBIN

30 Mm.

Takum 06pa3om, MO MPOrHO3Y CPOK CIYXKOBI 3AIMUTHOTO CJIOS JKEI€300€TOHHBIX TUIUT
HOKPBITUS B YCIOBUSAX HauboJjee BbICOKOW arpecCHM TPAaBUIIBHBIX OTJEJIEHUH JIUCTOIPOKATHOTO
IPOM3BOJICTBA BHIYMCIICHHBIN 10 (hopmyne (2) cocrasisier 27 neT.

YcuiieHne Tema03alMuTHBIX CBOWCTB Pa3padoTaHHBIX COCTABOB KEPAMHYECKOI0 KUPIHYA
HA OCHOBE IVIHHBI AXTYOMHCKOI'0 MeCTOPOKIEHU s

[Tepdunor B.A., Jlenmiios B.1.
Bonarorpaackuil rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBII
yHuBepcuTeT, r.Bonrorpan, PO

AHHOTaNus

P33pa6OTaHH HOBBIC COCTaBhbI KCPpaMHUYICCKUX KI/IpHH‘Ieﬁ C YIIYUHIICHHBIMU
MCXaHUYCCKUMHU H TGHJIO(i)I/I?;I/ILIeCKI/IMI/I CBOMCTBaMH. HpI/IMeHeHI/Ie CHUCTEMBI MACCHBHOI'O
OKpPaHUPOBAHHA CII0coOCTBOBAIO SHAYUTCIBbHOMY IIOBBIIICHHUIO TCIUIO3AIUTHBIX CBOMCTB
KEPpaMHUYICCKOTO KHUpPIIKYa.

KiroueBble cj10Ba: TEIIO3ALUIUTHBIX CBONCTBA, COCTaB KEPAMHUECKOT0 KMPIHYa, MINHA
AXTYOMHCKOTO MECTOPOKICHUS

PazpaboTka cOCTaBOB TJIMHSHBIX MacC JJIs TOJIYYEHUS KEPaMUYECKOro KHUpIuYa
MOJIyCYXOr0 IPECCOBaHUS M ONpeAeieHue (U3UKO-MEXAaHWYECKHX CBOMCTB IMPOBOAMIOCH HA
rimHe AXTyOMHCKOro MecTopoxaeHus Bonrorpaackoit oOmactu kapbepa «JIuman-Copounii»
JIBYX CIIOEB:

- BCKPBIIIHOTO CJI0S;
- NIyOMHHOTO CJIOSl.

I'MuHBI BCKPBIIIHOTO M TIIYOWHHOTO CJIOEB TPEACTaBIAIOT COOOH MUHEpalbHbIE
BEIIECTBA IIIOKOJIATHOTO OT CBETJIOKOPUYHEBOTO /IO TEMHOKOPUYHEBOro 1BeTOB. OHHU
BBICOKOJIUCTIEPCHBI. [ yOMHHAs TJMHA BBICOKOIUIACTUYHAS U CJIOMCTas. BCKpbIIHAs INMHA —
MEHee CJIOMCTas, UMEIoIlasi B COCTaBe MPUMECH NECKa U OpraHMYeCKHue COEeTUHEHHS. | JTHHBI
OTHOCSTCS 10 OTHEYIIOPHOCTH K JIETKOIUIABKUM C TEMIIEPATYPOU IIIABIECHUS 10 1200° C.

XUMUYECKHI COCTaB JIETKOIUJIABKUX IVIMH OOYCJIOBJIEH MHHEPAJIOTMYECKUM COCTaBOM,
KOJINYECTBOM M COCTaBOM Ipumecedl. JIBa Buaa mpoO OTOOpaHHBIX TJMH IOJBEPrajuch
XUMHYECKOMY aHaIH3Y.

I'muna BekpeimHas coaepxut: SiO; - 56,6 %, Al,O3 — 15,74 %, CaO — 4,64 %, MgO —
3,72 %, K,O — 2,0 %, Na,O — 1,9 %, Fe,O3 — 5,93 %, TL.ILIL. — 8,89%.

I'muna royounnas comepxut: SiO; — 51 %, Al,O3 — 23 %, CaO — 1,24 %, MgO —
3,67 %, Ka,O — 2,5 %, Na,O — 1,9 %, Fe,0O3 — 8,8 %, m.m.a. — 7,45 %.

DU3NKO-TEXHUYECKHE CBOMCTBA TJINH.
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HaCBIITHAs TUIOTHOCTH B PBIXJIOM cocTossHuu — 1,06 1/ eM;

- HaChIITHAs TJIOTHOCTH B YIUIOTHEHHOM cocTostHuH — 1,28 — 1,31 1/ CM3;

- koaddurnuent yriotHenus — 1,19 — 1,21;

- ko3 durument ycymku — 1,09 — 1,11,

- BBICOKOWCIIEPCHAS 10 TPAHYJIOMETPUIECKOMY COCTaBY;

- IJIACTUYHOCTH (10 YUCITY IUIACTUYHOCTH) — 28,2;

- OrHeBas ycajka Impu TeMHepaTyge 900 — 1100° C coorBerctBenHO — 9,85 — 15,8 %);

- TO ke npu temneparype > 1200° C — pacrnaBisgeTcs.

I'muna copepxut mMasioe KoiauuecTBo BkitoueHui. [Tpu Bo3aeiictBuu 10 % - i cosssHON

KHUCJIOTHI BCKUIIAET, YTO XapaKTepU3yeT HAIUNYUE KapOOHATOB.
JloGaBKkH, BBOAMMBIE TIPU TTOI00PE COCTABOB IITMHIHBIX MAacC — OTOIIAIOIIHE:

- IIECOK KBaplEBbIM peUHOM, MPOCEIHHBIN yepe3 cuto 0,63 mwM;

- IIaMOT JpoOJIEHBIH, IpocesaHHbIN uepe3 cuto 0,63 mm.

- IloaroroBka cChIpbs UM H3rOTOBJIEHHE OOpa3LOB OCYILECTBIAJAch B ClEAYHOLIEH
[I0CJIEI0BATEIbHOCTH!

- IJIMHA BBICYIIMBAIACh B CYIIMJIBHOM IIKady npu Temrneparype 105 — 110° C B reuenne 16
4acoB;

- - BBICYILIEHHAs IVIMHA U3MeJbYajach B METANIMYECKOM CTYyIKe U IpOcenBaiach
yepe3 cuto 0,63 mMm;

- U3 HaBecku (MIMHBI ¢ J00aBKaMu M 0€3 HUX) MPHUTrOTABIMBAIOCH IMOJYCYXO€ TECTO C
conepkanueM Boabl — 10 % ot macchl rnuHbl. [NnHa M 100aBKa B CyXOM COCTOSSHUM
HepeMeluBAINCh, @ 3aT€M BBOAMJIACH BOJIA 3aTBOpeHUs. BpeMs nepemeniBanus ¢ BOJOH
COCTaBJISVIO 5 MUHYT — JI0 MOJY4YEHUsI OJHOPOIHOro cocTostHus. IloarorosnenHas macca
yKJIaJIbIBaIach B Ipecc — (popMy, KOTopasi yCTaHaBIMBaJIach Ha IUIUTY MIPecca MOIIHOCTbIO
125 TOHH M IPOHU3BOIMIOCH IPECCOBAHNE MAcChl o AasierreM 200 Kre / cM? B TedeHHe
TpPeX MUHYT. 3aTeéM C MOMOIIbIO ITyaHCOHA 3alPECCOBAHHBIN 00pa3el; 0cBOOOXKIANCS OT
npecc-popmbl. Pazmep o6pasmoB coctaBmsin 4,0 x 6,0 x 4,5 (cMm). Bcero Obuto
U3rOTOBJIEHO, a 3aTeM uchblTaHo Oosee 120 o6pasnoB. Cylika H3roTOBIEHHBIX 00pas3IoB
IIPOBOAMJIACH B CYHIMJIBHOM IIKady A0 npuodpereHus odpasnamu 1 —2 % BiiaXxHOCTH.

[Tocne oxnaxaeHust 00pa3lioB 10 KOMHATHOM TeMIepaTypbl MPOU3BOANIICS UX OOXKHT B
aneKTpudeckoi neun no pexumy 4 + (1-1,5) + 5 gacos. Temneparypa BbIAEPKKH 00pa3lioB
cocrapmsima 950° C B Tewenme 1 — 1,5 wacoB. OXJIaXIEHHBIE 1O KOMHATHOIM TEeMIIepaTyphl
o0Opa3ipl  MmoABeprajuch  (U3NKO-MEXaHWYECKUM  HcHbITaHUSAM. COIVIacHO  3HAYEHUsIM
KO3(QUIIMEHTa HACBHIEHUS BCE COCTAaBbl BBIIECPKAIM MCIBITAHUS Ha MOPO30CTOHKOCTb.
HcneiTanus oOpa3loB MPOBOJWINCH B COOTBETCTBUHM € TexHHYeckuMu TpedoBanusamu ['OCT:
4.210, 7484, 7025, 530.

B pe3ynbrare npoBeeHHBIX UCCIEA0BAHNN YCTaHOBJIEHO, UTO IIMHBI Kapbepa «JIuman-
Copounii» SBIAIOTCS NPUTOAHBIMHM U1 TIOJNY4YEHHS KEPaMUYECKOrO0 KHpPIHYa IOIYCyXOro
IIPECCOBAaHUS pa3IMYHbIX Mapok. Bapbupys cocTtaBamMu, MOKHO TMOIYYHUTh CJIEIYIOIIME MapKu
kupruya: 50, 75, 100, 125, 150, 175 u ap.

[IpoBeneM MepolpHUATHS 1O YCHUJICHHMIO TEIUIO3AIIUTHBIX CBOWCTB CTPOUTEIBHBIX
MaTepHajoB Ha CTaHJIAPTHOM KepamuueckoMm kuprnuue [1] ¢ pazmepamu 250x120x88 mm. Ha
puc. 1 wu300pakeH BapHaHT NPEJIaraéMoro OrpaXkJarollero JJIeMEHTa Ha OCHOBE
npeoOpa3oBaHUsl CTAaHAAPTHOIO KEPaMUYECKOTrO KHUpPINHWYa B KHUPHHY C TOBBIIICHHBIMU
TEIUIO3AIIUTHBIMU CBOMCTBaMH, B KOTOPOM CT€HKH 1 BBINOJIHEHBI U3 CTaHAAPTHOTO TIIMHSIHOIO
MatepHaia, a BO3IYLIHbIE MPOCIONKN 2 TONIMHON 5 MM B KOJIMYECTBE 8 IITYK PacIoyiOKEHbI
pPaBHOMEpPHO IO CEYEeHHMIO KamHs. BozaymiHble mpociaoWKu B BUJE BOCBMH  CIUIONIHBIX
napajyieNIbHbIX BO3YIIHBIX SKPaHOB 2 paclOJIOKEHbl Ha paccTOSIHUM 12 MM OT OOKOBBIX
MMOBEPXHOCTEW, HE JOXOIAIIMUX JI0 TOPUEBBIX CTEHOK H3Jeaus 12 MM W 110 JI0)KKOBOWU
NOBEpPXHOCTH 3—5 MM. BoznymiHble MpoCiIoiky pa3aeneHbl SKpaHaMu 3 U3 MaTepuasa KUpruia
TONIIMHON 8 MM.
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B kmanke, INIOCKOCTH YEpEeAyIOIIMXCS BO3AYIIHBIX DJKPaHOB M IEPETOPOIOK
HarpaBJIeHbl IEPIEHAUKYJISPHO TeII0BOMY NOTOKY ( (B1/M). B npouecce MoHTaxa KMpIUUHON
KJIQJKU KaXIbld IOCICAYIOIUNA CIOM IIpeaaracMoro KHpIH4Ya YKJIaAbIBAIOT OTKPBITON
IIOBEPXHOCTBIO BHU3 Ha CBEXKCYJIOXKEHHBIM LIEMEHTHO — IecuaHblii pacTBop. Takoil crocod
MOBBIIIAET CLETUICHUE OTIAEIBHBIX 3JIEMEHTOB KIIAJIKH, CHUKAET PACXO0] IEMEHTHO — I1IECYaHOI O
pacTBopa, a TaKxke o0pa3yeT 3aMKHYTbI€ BO3IyLLIHbIE IOJIOCTH.
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Puc. 1. Cxema 3KkpaHUPOBAaHHOTO KEPAMUUYECKOTO KUPIHNYA!
1 — xopryc KepaMHUYeCKOro KUpIuya; 2 — BO3YIIHbIE TPOCIONKH;
3 — IJIMHSHBIE TEPErOpOIKH

PacueT TemionpoBOJHOCTH IMpeIaraeMoro KMpnuya MpoBOAMIN 1O Gopmyniam [2, 3].
Kax BuHO U3 puc. 1, OCHOBHBIMM TEIUIONPOBOIALIIMMU IEMEHTAMH MPU MOHTaXe KUPIUYHON
KJIIAJKU SBJISIIOTCA 3aKpavuHbl KUPIHMYEH W LEMEHTHO-TIECYAHBIA CBA3BIBAIOLIUN PACTBOP.
OKpaHUpOBAaHHAs 30HAa KUPNHYa HMEET MaJIyl0 TEIUIONPOBOJHOCTh. Jlake onHa BO3IYyIIHAS
Opocioiika Ha JJIUHY KUpIH4Ya CHOocOOHAa 3HAYMUTENBHO IMOHM3UTH KO3()QHUIMEHT ero
SKBUBAJICHTHOM TEIUIONIPOBOJHOCTH B KIIAJAKE. AHAJOTWYHBIE pacyeThl SKBUBAJIEHTHOIO
KO3 PHIIMEHTa TEIIONPOBOJIHOCTH KEPAaMHUUECKOr0 KUpMHYa B KJaJKe ObUIM MPOBENEHBI IS
yKclia BO3AYUIHBIX Mpociioek oT 1 1o 8 mryk. [loaydeHHble pe3yabTaThl IpUBEIEHbI B Ta0I. 1.
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Tabmuna 1

3HaueHust K03PGUIUEHTOB TEIUIONPOBOAHOCTH MPEATAraeMoOro 3KpaHUPOBAHHOTO
KEepaMHU4YeCKOTo Kuprnuya u Ko3Q(HUImeHT TepMUIecKoro CONpOTUBICHUS KITa KU B J1Ba

KUpIuJa
KonnuectBo |  DKBHBaJCHTHBIN OxBuBayieHTHBIA | Koaddumument Ycunenue
BO3/IYLIHBIX K03 pureHT KO3 PHUIHEHT TEPMUYECKOTO | KOd(pdHUIHeHTa
MPOCJIOEK | TEIJIONPOBOJHOCTH | TEIJIOMPOBOAHOCT | CONPOTUBIICHUSI | TEPMHUYECKOIO
TOJILIIUHON KEepaMU4eCKOIro U MIpEeAJIaraeMoro | KJIAJKU B IBA | CONPOTUBIICHUS
5 MM, KHpIU4a, KepaMU4eCKOro | MpeajaraeéMbix KJIJKU
IIT. Aoxsx, BT/MK KUpIIUYa B KUpIIHya MpeAJIaraeMoro
KJIaJIKe, (0,5 m), KUpIu4a, CJI0EM
Moxsn, BT/M-K R, (M-K)/Br B JIBa KUPIIHYA,
B pazax
1 0,3826 0,4057 1,232 1,725
2 0,2870 0,3221 1,552 2,174
3 0,2409 0,2818 1,774 2,485
4 0,2138 0,2583 1,936 2,711
3) 0,1960 0,2428 2,059 2,884
6 0,1834 0,2318 2,157 3,021
7 0,1739 0,2236 2,236 3,132
8 0,1666 0,2171 2,303 3,225

Buvigoowr. Taxkum o00pa3oM, MOJ CHUCTEMOM MacCHBHOIO SKPAaHHUPOBAHUS CIEIyeT
NOHMMATh TaKyl CHCTEMY TEIUIOBOM 3allMThl, B KOTOPOl 3KpaHbl ¢ OO0IbIIONH 00BEMHOI
TEIUIOEMKOCTBIO Pa3JeJIEHbl MPOCIONKaMU BO31lyXa, B KOTOPBIX OTCYTCTBYET KOHBEKTHBHAs
nepeaada TeIUIoThl IIPU 3aJaHHOM Iiepenaje TeMiieparyp. Jlaxke ycTpoicTBO OQHOW BO3IYILIHOM
IPOCJIOWKH TOJIIMHONW He Oojiee 5 MM CHOCOOCTBYET 3HAYMTEIHHOMY CHIDKEHHIO CBOOOIHOM
KOHBEKIIMM BO3/TyXa U MOBBIIIEHUIO TEPMUYECKOT0 CONIPOTUBIeHU B 1,725 pa3sa.
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N3Bectus Boicimux yueOHbIX 3aBeaeHui. CeBepo-Kaskasckuit pernon. Cepust TexHuueckue
Hayku. Beimyck 5, 2007 r., C. 68-70.

3. Tlepdunos B.A., JlemwioB B.U. «KepaM3uTOOETOHHBII OJIOK C BBICOKUMH TEILIO3AMATHBIMU
cBoiicTBamMM». M3BecTus BhicmuX y4eOHbIX 3aBeneHni. CeBepo-Kaskasckuil pernos. Cepus
Texuuueckue Hayku. Bermyck 6, 2008 1., C. 116-120.

IIpumenenne meroaa «PaccedeHus» nNpm aHaJIM3e AUCNEPCHOI0 COCTaBA NbLIN HA
NpeanpUATHX 0 IepepadoTke MeJia

ITonomapéBa H.C., Mapunun H.A.
Bonrorpaackuil rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCHUTET,
r.Boarorpan, PO

AHHOTaANUA

B pabore ommcano mpumeHeHue metona «PaccedeHus» TpH aHAIU3€ AUCIEPCHOTO
CoCTaBa IMbUIM Ha MIPECANPHUATUAX I10 nepepa60TI<e MeJ'Ia.HOKa?;aHO,‘ITo BCPOATHOCTHBIM
KOPHJIOPOM MOKHO XapaKTepH30BaTh HEOMPEACTCHHOCTh MapaMeTpoB GYHKIIUHU paclpeIeTIeHHs
(dbpakMOHHOTO cocTaBa. B ciyuae oquHOYHON TIPOOBI (PPAKIIMOHHOTO COCTaBa IMBUTH, BETUYMHA
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BEPOSITHOCTHOTO KOpPHUAOpa OMNpPEAENAeTCS JOBEPUTEIbHBIM HHTEPBAIOM MaTEMaTHYECKOTO
OKUJaHUS PYHKIMH pacrpeesieHus

KuroueBbie ciaoBa: merona «Paccedenusi», aHaiau3 TUCHEPCHOTO COCTaBa IMbUIM
HPEIIpUATHS 110 IepepadoTKe Mena

VY 100HBIM U1 aHAJTM3a AUCIIEPCHOTO COCTaBa MBUTH B BO3yXe paboueil 30HbI SABISETCA
muddepeHnpoBanHoe  uzoOpakenne "Menkux " wu  "kpynHbIX” ¢paknwmit. CpaBHEHHE
(pakuIMOHHON KOHLIEHTPAIMHN TBUIM /0 W IMOCIE MPUMEHEHHsS METO/a PAaCCEYCHHUs, MO3BOJISET
OLICHUTh KAayeCTBO OYMCTKH  BO3JAYIIHOM cpeabl B pabouell 30HE Ha MPEANPHUATHH IO
nepepaboTke Mena.

[Ipyn KOHTpoOJE 3ambUICHHOCTH U AMCIIEPCHOIO COCTaBa B BO3AyXe pabodyeil 30HBI
NPAaKTUYECKH HEBO3MOXKHO ONPEACTHUTh 00 MEJNKHUX (ppakuuii. BeaencTsue 3Toro, Ha OCHOBE
paccMOTpeHHsl (QYHKIMM [POXOJAa IMbUIM Kak CIy4alHOM, Npe[uiaraeTcs paccMaTpuBaTh
pa3zie’abHO COBOKYITHOCTH MEJKHX M KPYMHBIX (ppakiuii. 1 cOOTBETCTBEHHO CTPOHUTH OTAEIHHO
uX (yHKIHUU MPOXO0Ja, YTO SBISETCS OCHOBHOM 3a/jaueii MPOBEIeHUSI MeToia «paccedeHus | 1].

Jlia mpoBeneHus aHajau3a JUCIEPCHOrO0 COCTaBa I'MIICOBOM IbUIM, Ha AEMCTBYIOLIEM
npennpusaTiu, Obu10 0To0pano 20 mpod MBUTH MPU OJHOM U TOM K€ TEXHOJOTHYECKOM PeKHME
OT WCTOYHUKA 3arps3HeHus (kimaccupukaTop), TMOCTynHaromeid B BO3AyX paboueit
3oHbIpeAnpusAtus. OOpaOoTaHHbIE pe3yNbTaThl, ObUIM TPEICTABICHBI B BEPOSTHOCTHO-
norapuMHIECKON CeTKe.

Jlns pasgeneHuss BCel COBOKYIMHOCTH YAacCTHI[ MEJIOBOW MbUIM, OTOOpaHHOW Ha
IPOM3BOJICTBE, HA MEIIKHE U KPYIHBIE B Ka4eCTBE AMAMETpPa PacceuyeHus rpaduka MpUHIMAEM
nuametp neutd 10 MkM. B nanHo# TOuke mpoBeeM BEPTUKAIBHYIO JIHHHUIO paccedeHusl rpaduka
UHTETPAJIbHON  (YHKIUU  pACIpENeNeHUs] MacChl YacTHIl IbUIM, BBIACJAIOMIEHCS OT
Kiaccudukaropa, mo nuamerpy. Kak crneactBue u3 3TOro MpoBEpUM COJIEp:KaHUE IMbUIA MEHee
10 MKM ¥ COOTBETCTBHUE, TMrHeHUYecKiM HopMaTuBam ['H 2.1.6.2604-10 [2].

D(d,). % Obuwud
99,9

99.5
99

98
97

95
90

80

70
60
50
40
30

20

1 2 3 4 5 6 78910 20 30 50 100 dq, MKM

Puc.1. MuTerpansHble GYyHKINU paclpeaesieH!s] MacChl YaCTHI] 110 AUaMETpPaM, BBIICISIOIIAsCS
B BO3AyX paboueil 30HBI OT UCTOYHHMKA 3arps3HeHus (kiaccuduxaTtop): mpoObl MBUIM Yepes
KaxJple 15 MunyT
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[TpoBomum pacceuenue Becex 20 mpod Ha MeJIKHE U KPYIHbBIE PpakLny, T.€. Ha GpaKIuu
MeHee u Oonee 10 MKM cooTBeTCTBEHHO. Jlyis Menkux (pakiuuii onpesesseM HHTErpaabHYI0
bynkuuio pacnpeneneHus [2]:

(1),
100 D(d,),ecmu d, <10

D, (d,){D(d,)
O,eciu d, > dp

CoOTBETCTBEHHO MJIs1 KPYNHBIX (pakiuii HMHTErpajgbHas (YHKLIUS paclpeiereHus
UMeeT BUJ:

O,eciu d, < dp, (),
100 - D(dq))
100 - D(dp)

3HaueHUs] UHTErpaibHOM (YHKIUHU pacrpeneneHus Menkux yactuil (mo 10 Mxm) 1o
JiaMeTpaM M BEPOSITHOCTHBIN KOPHIOP paclpeneneHus: KpymHbeix ¢pakuuii (6onee 10 MkM) mo
dopmynam (1) u (2) mocne mpuMeHEeHUsI METOJa «PacCEUCHHS» MPEICTABICHBI Ha pUC.2.

D,(d,)= ,ecmu d, > 10

100 (100-
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Puc.2. 3nauenuss uHTErpanbHbIX (QYHKIUI pacnpeneneHus uisi KpymHbIX (Oosee
10mkM) 1 Menkux (MeHee 10MKM) 4acTHIl TIBLTH), BBIACTSIONICHCS B BO3AyXe pabodeil 30HBI OT
KJ1accuukaropa.

BeposITHOCTHBIM KOPUIOPOM MOXHO XapaKTepHU30BaTh HEOIPEIEICHHOCTh TapaMeTPOB
byHKLIMU pacnpeneneHus GpakIHOHHOTO cocTaBa. B ciiyuae onnHOUHON MpOoOBI (PPaKIIMOHHOTO
cocTaBa IbUIM, BEJIWYMHA BEPOSTHOCTHOTO KOpPUAOpA OMNpeNesieTcs JOBEpUTENbHBIM
MHTEPBAJIIOM MAaTEeMaTHUYECKOTO OKUIaHUsI QYHKIIMU PACIIpeeIeHHs.
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HO HOJ'IY‘-IGHHBIM JAHHBIM IIOCJIC HpOBGIICHI/ISI METOda paccequI/m MOKXHO cCAcJIaTh
CJIEAYIOIINE BHIBOJBI: KOHIEHTpalus nbutl MeHee 10 mxm He cootBerctyByeT I'H 2.1.6.2604-
10; meTox paccedeHus O3BOISIET IPOBECTU OOJIee TOUHBIN MOI00P 000pyIOBAHUS.

bubaunorpaguyecknii Cmcok.

1. AzapoB B.H., Ecuna E.}O., AzapoBa H.B. AHanu3 naucrnepcHOro cocraBa MbUIM B
texHocdepe / Azapor B.H., Ecuna E.1O., A3zapoa H.B. // yaeObnoe nmoco6ue; Boarorp. roc.
apx.-cTpourt. yH-T. — Bonrorpan: Bonr’TACY, 2008. — 46 c.

2. T'wuruennueckue HopmaTuBbl I'H 2.1.6.2604-10 «IIpeaenpHO M0mycTHMBIE KOHIICHTpAIUW
(ITAK) 3arpsi3HAOMKX BEHIIECTB B aTMOC(EPHOM BO3/1yXE HACETECHHBIX MECT»

B03MOKHOCTH MCII0JIL30BAHUS OTBAJIbLHBIX METAIYPIrHYC€CKHUX HIJTAKOB IPHU MOJYYCHUH
IIAKOIICJI0YHBIX BAKYIIIUX BEIIECTB

[TotanoB A.A., Akuypun T.K.
Bosnrorpasackuii rocyaapcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHbBIN YHUBEPCUTET,
r.Bosrorpan, PO
KopoOyt [.C.
benopyccko-Poccuiickuit ynusepcurer, r. Morunes, pecniyonuka benapyce

AHHOTANUA

B crartee oOLEeHEHa BO3MOXKHOCTb MCIOJB30BAHUS OTBAJIBHBIX METAJUIyPrUYECKHUX
LUIAKOB IIPU IOJYYEHUH IUIAKOLIEIOYHBIX BDKYIIMX BELICCTB M II0KA3aHO,YTO IIOJIy4YEHUE
IPOYHOT'0 MEJIKO3EPHUCTOTO OETOHAa HAa OCHOBE MOAM(UIIMPOBAHHOTO BSKYIIETO, COCTOSILETO B
OCHOBHOM M3 OTBAJIbHOT'O CTAJICIUIABUIIBHOIO 1IUIAKA MPU YCIOBUM PALMOHAIBHO MO0I00PAHHBIX
COCTaBOB OETOHHOM CMECH M ONITUMAIILHBIX PEKUMaX TETIOBOM 00pabOTKH.

KioueBblie ci10Ba: 0TBaJIbHBIE METAIIYPIHUECKNE UIAKH, IITIAKOIIEIOUYHBIE BUKYILUX
BEIIECTB, IPOYHOCTh, ONITUMAJIbHBIE PEXUMBI TEIUIOBOM 00pabOTKH.

OnHuM W3 HOBBIX 3((EKTUBHBIX MaTEepHalOB, IOJYYaeMbIX IO O€30TXOIHBIM
TEXHOJIOTHSIM, HE TPeOYIOIUM YBEJIUUYEHUS SHEPro3aTpaT, ClIOCOOCTBYIOIIUX C OJHON CTOPOHBI
YCKOPEHUIO DPa3BUTHsS W TIOBBIIIEHUIO YPOBHS IPOM3BOJCTBA, a C JAPYrodl - CHHKEHHIO
3arps3HEHUST OKPYKAIOIIEeH Cpebl M COXPAHEHUIO IPUPOHBIX OOTAaTCTB, SIBISIOTCS IIETOYHbIE U
I1EJ0YHO3EMEIIbHBIE BsUKYIMe. Pa3HOBUAHOCTBIO IIEIOYHBIX U HIETOYHO3EMENbHBIX BSXKYIIMX
SIBIISTIOTCSI IIJTAKOIIENIOYHbIe BsOKyIHe. [1o cpaBHEHHIO ¢ TOPTIaHIIEMEHTOM, IIIAKOMIEIIOUHBIC
BSOKYIIME 00nanaroT Oosiee HU3KOHM (B 2-3 pasza) sK30TepMHMel M KOHTpakuMeH, 6osiee HU3KOU
TeMIepaTypor Hadajga MOPO3HOW JECTPYKLIHHU (-SOOC), BBICOKOW KOPPO3UMHOW CTOMKOCTBIO B
MHUHEpaJIbHBIX U OPraHUYECKUX cpesiax, 0oyiee BBICOKOW MPOYHOCTHIO HA CXKATHE U PaCTsSIKEHHUE,
CIIOCOOHOCTBIO TBEPJAETh KaK NPHU HEBBICOKUX TMOJOXHUTENbHBIX (+5...0 OC), TaK WU TpH
oTpunaTenbHbIX (-5...-15 0C) temrepatypax [1]. YaenpHble KanuTaabHbIE BIOKEHHS HA | TOHHY
IITAKOMIEIIOYHOTO BSDKYIIETO C yYETOM IIPOM3BOJCTBA MHICIOYHOTO KOMIIOHEHTa B 3-4 pasa
HIDKE, YeM Ha | TOHHY NOPTJIaHALIEMEHTA.

Ha morakomenoyHpIX BsDKYIIMX IOMYyYarOT TPAKTHYECKH BCE BHIBI OCTOHOB OT
TSDKEJIBIX JI0 JIETKUX Ha Pa3IMYHBIX 3aIlOJHUTENX.

Jnss  TOJy4YeHWs — NDIAKOMIENIOYHOTO  BSOKYIIETO  IIHPOKO  TPUMEHSIOTCS
IpaHyJIMpPOBAHHBIE IIJIAKU PA3IMYHOTO XUMUYECKOTO cocTaBa (Tadi.l).
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Tabmuna 1
XUMHAYECKUH COCTaB JOMEHHBIX IIIJIAKOB

lnax X_I/IMI/IquKI/Iﬁ cocras (% 1mo macce) _
Si0, A|203 CaO MgO MnO FeO S Ti0,
MarauToropcKui 37.4 11.13 |41.21 |7.58 0.16 0.13 0.93 1.05
HrxHeTaruibck. 37.9 13.7 40.5 6.02 0.72 0.42 0.76 1.18
Ky3Henkwuii 37.6 13.6 35.64 |11.2 0.50 0.59 0.65 -
KaparanguHckmii 37.4 13.67 (3992 |7.97 0.72 0.50 0.99 0.45
Hosonunenkuii 37.29 19.84 4197 |9.27 0.6 0.50 0.59 -
3amanno-Cubupckuii | 37.68 |15.82 |34.61 |10.87 |[0.82 0.50 0.52 -
UepenoBenkuit 39.80 |9.0 39.20 |11.20 |(0.26 0.55 0.60 -
UycoBckuit 31.50 |15.10 |31.50 |10.2 0.30 1.04 0.63 7.10
CaTkuHCKHIA 37.72 123 31.69 |1457 |1.05 0.51 0.01 -
Tynbckuit 40.3 5.10 4580 |6.90 1.10 0.42 1.55 -
KpuBoposxckuii 38.90 [6.80 47.00 |4.60 0.55 0.35 1.80 -
EnakueBckuit 3943 [6.73 49.75 [3.34 0.53 0.36 - -

JIoCTaTO4YHO MIMPOKO HCIOIB3YIOTCS 3JIEKTPOTEPMOPOCHOPHBIC NUIAKH, MOTy4aeMbIe
npu nepepadboTke GochopHBIX pya U copepxkamire 10 90% crexaoBuaHON (a3bl. XUMUYECKUH
COCTaB AEKTPOTEPMOPOCHOPHBIX IITAKOB MPUBEICH B TA0I. 2.

Ta0nuua 2
XUMUYECKUH COCTaB AIEKTPOTEPMO(POCHOPHBIX NIAKOB

Xumuaeckuit cocta (% 1o macce)

[Lnax AlLO; [Fe,0; [CaO MgO |R,O [Si0; |P,0s [MnO |S F

JI>kaMO yITbCKHiA 36,46 |0.81 |47.65 [3.00 |1.63 [0.30 |[1.66 [0.16 [0.10 (2.20
UUMKEHTCKUIA 41.24 1045 (4485 |5.00 | 0.83 |- 2.20 | -

CylleCTBEHHBIM PE3€PBOM  ChIPbEBOM 0a3bl IUIAKOIIETOYHBIX BSDKYLIMX BEIIECTB
ABJISIOTCS OTBAJIbHBIE CTAJIEINIABUIIbHBIE [IJIAKHU.

B mHacrosmee BpeMs 1O psQy MNPUYMH OTBajbHBIE IUIAKKM METAIITYPTHUECKUX
HOPEeNNPUATHI HE HAIUIM IIMPOKOIO MPUMEHEHUS MPHU MIPOU3BOJICTBE OECKIMHKEPHBIX BSXKYIIUX
BeulecTB. TpyIHOCTM MX MHCIONB30BaHMS B IUIAKOLIENOYHBIX BSDKYIIMX COCTOSAT B
3HAUUTENBHBIX KOJIEOaHUSIX XUMUYECKOI0 COCTaBa OT yJbTpakUcibiX ¢ M,=0,1 (BarpaHouHbIe)
JI0 YIBTPaOCHOBHBIX ¢ M= 4,0 (BTOpuuHble MapTeHOBCKHE). O HEMOCTOSHCTBE XUMHUYECKOTO
COCTaBa OTBAJIbHBIX HUIAKOB MOXXHO CYIUTh MO JaHHBIM XMMHYECKOTO aHaju3a OTBAJbHBIX
nutakoB 3aBofa «KpacHsiit OKTs0pb», IpUBEIEHHBIM B Ta01.3.

Tabmuma 3
XUMUYECKHH cOCTaB OTBAJIBHBIX IIJIaKOB 3aBoja «KpacHbIit OKTIOpE»
Xumuueckuii cocmas, %

NoNo
nn. | SO, | CaO | CaF, | MgO | MnO | AlOs | FeO+Fe,05 | CrO | Cro0s | Mo | Ms
1. | 22,2 | 20,54 - 9,64 | 350 | 12,61 7,01 9,93 | 16,0 0,87 | 0,57
2.1 276 | 19,2 - 12,9 | 3,99 | 16,8 2,2 941 | 7,81 0,72 0,6
3. | 27,6 | 22,7 - 125 | 5,14 | 13,9 1,54 6,31 | 7,96 0,85 0,5
4. | 15,13 | 18,6 - 25,6 | 15,62 | 12,2 2,68 9,90 | 4,72 1,6 0,8
5.1 11,8 | 14,2 - 13,7 | 6,99 | 10,4 1,82 753 | 5,15 1,26 0,9
6.1 6,98 | 3,6 - 12,2 | 33,7 | 2,77 33,0 18,7 | 0,76 1,62 0,4
7.110,8 | 40,1 | 25 42 | 4,88 | 1,90 23,94 0,25 2,0 3,5 0,2
8.1173 39,7 | 20 | 124 | 494 | 2,86 19,47 0,23 15 2,6 0,2
9.1218 | 475 | 2,7 | 116 | 3,64 | 2,74 9,02 0,10 | 0,75 2,4 0,13
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10. | 28,6 | 351 | 10,2 | 3,21 | 15,7 | 4,96 0,79 - - 1,14 | 0,27
11. 1 21,9 | 9,18 - |2865] - 16,12 6,39 - 15,33 1,0 0,74
12. 1 27,1 11134 - 12926 - 14,97 6,53 - 13,87 | 0,97 | 0,55
13. | 22,4 | 9,99 - 12692 - 16,7 6,61 - 1424 | 094 | 0,75
14. 1 17,5 | 33,6 - 15,6 | 5,69 - 14,9 0,39 | 4,38 2,8 -

OTBanbHBI MeETATyprUyeckMil 1Huiak oOpasyercs B pe3yibTaTe MEUIEHHOTO
OXJIQXKJIEHUS CIIMTOrO B OTBaJ IIJIAKOBOT'O pacIllaBa U MPEACTaBIsET cOO0N KYCKOBOM Marepuall,
coJep KAl TOCTOPOHHKUE IPUMECH U MPOAYKThI camopacmnaza. M3-3a BBICOKOH MX OCHOBHOCTH
OHM NPAKTUYECKH MTOJHOCTHIO KPUCTAJUIM3YIOTCS U, KaK IPABUJIO, TIOYTH HE COJIEPKAT CTEKIIA.

@a30BbIif COCTaB CTaJCIUIaBWIBHBIX ULUIAKOB Oojiee CIOXKEH, 4YeM JOMEHHBIX H
HacuuThIBaeT Oojee 45 muHepanoB. Ero mMoxHO omucarh 12-KOMIOHEHTHOW JHarpaMMmoin
cocrostaus: CaO - MgO - FeO - MnO - A|203 - Fe;0O3- Cry,05 - TIOZ - CaF, - CaC, - Na,O -
SiOy.

I'maBHBIMM ~ MMHEpaJaMH  OTBAJbHBIX  CTAJCIUIABMWJIBHBIX  IIJIAKOB  SIBJISIFOTCS
JBYXKAJIBLUEBBIA CHIIMKAT (@ U f - MoauduKanuii), MEPBHHUT, (PEPPUTHI U ATIOMOPEPPHUTHI
KaJblMs, MOHTUYEIUIUT, mmnuHenb, CS, C3S u ap. [loutn Bce MuHepalibl epeaebHbIX IJIAKOB
YETHOM MeTa/uypruu 3a uckimoueHueM [ - 2Ca0SiO; u anoMHUHATOB KabIHs, TPH OOBIYHBIX
TEMIIepaTypax He B3aMMOJECHUCTBYIOT C BOJOM.

JUis aKTUBU3ALMM TAaKUX I[UIAKOB IMPUMEHSIOT pa3iMyHble METOMAbI, KOTOPbIE MOKHO
pa3enuTh Ha:

1) xumuyeckyro (IIET0UHYI0, CYIb()aTHYIO 1 KOMOMHUPOBAHHYIO) — BBEICHHE BEIIECTB,
BO30Y)KIAIOIINX THAPABINIECKYIO aKTHBHOCTD;

2) MEXaHHYECKYIO - YBEIMUYCHUE AUCIIEPCHOCTH LIIAKOB [IPU ITOMOJIE;

3) ruaporepMalibHYI — 00pabOTKa BO BIQKHOM Cpeiie MPH MOBBINICHHOW TEMIIepaType
U aTMOC(hepHOM MITM U30BITOUHOM JABICHHUH.

OcHoBHBIMU  (pakTOpamu, OOyCIIaBIMBAIOMUMU (GopMHUpOBaHUE (Pa30BOTO COCTaBa
IPOAYKTOB TBEPJEHHs IIEMEHTHOTO KaMHs Ha OCHOBE IIIJAKOLIETOYHOI'O BSXKYIIETO SIBIISIOTCS:
OCHOBHOCTbH JMICTIEPCHOM (Da3bl U ee CTPYKTYpHBIE CIOCOOHOCTH, KOJIMYECTBEHHOE COZEpIKaHNE
aM(pOTEpHOro OKCH/Ia ¥ MPHPOJIA IIEJIOYHOTO KOMIIOHEHTA.

Kak  moarBepknmaer  peHTTeHOCTPYKTYpHBIM  aHamu3  (puc.l)  oTBasibHBII
CTaJIeTJIaBWIIbHBIN 1IJIaK, 00pa30BaBILUICS B pe3yabTaTe MEJUIEHHOTO OXJIaXAE€HUs, MOJHOCThIO
KPUCTAJUTU3YETCS M TOYTH HE COAEPIKUT CTEKJIA.
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B 1ntake comepikaTcss MUHEPAJIbI, TPUCYTCTBUE KOTOPBIX MOATBEPIKAACT HATMYUE Y HUX
CKpBITOH akTHBHOCTH. OT0 JapHUT ($-2Ca0Si0,) ¢ orpaxenusamu d= 3.79; 3,38; 3,24; 2,49 /f\,
6pemurut (a-2Ca0Si0;) ¢ orpaxenmamu d = 2,29;2,00 A, mepunur (3CaOMg025i02) ¢
otpaxkeHnsmu d = 2,96; 2,82;2,66; 1,85; 1,556 1&, renenut (2CaOAIl;03Si0;) ¢ orpaxkenusamu d
= 3,47; 2,82; 2,21; 1,75; 1,68 A, raycmanuut (MNMn,0,) ¢ orpaxenusamu d = 2,48 A, Broctur
(FeO) c orpaxenusmu d = 4,93; 2,48; 2,15 A.

Kak moka3anu mpoBeACHHBIC HCCICAOBaHMs, MPH OOBIUHOW Temmeparype u 0e3
AKTUBU3UPYIOIIUX J00aBOK BSDKYIIEEC, COCTOAIIEE M3 TOHKOM3MEJIBYCHHOTO OTBaJbHOI'O
CTAJICIUIAaBWIIBHOTO  IIJIaKa, MPAKTHYECKH HE o00JaZaeT CIIOCOOHOCThIO TBEPAETh, YTO
OOBSICHIETCS HU3KMM COJEP)KaHHEM B HEM JOCTATOYHOIO KOJMYECTBA aKTHBHBIX (a3. Toibko
[pU aBTOKJIABHON 00pabOTKe OTBaJbHbBIC CTAJICIUIABUIIBHBIC IINIAKK MPHOOPETAIOT CIIOCOOHOCTh
K THIPATAl[HOHHOMY TBEPACHHIO.

M3BeCTHO, YTO ONTUMAJIBHBIE YCIOBUS I CHHTE3a MMPOYHOIO KAMHS CO CTAOMIIbHBIMH
(bHU3UKO-MEXaHUYECKUMH CBOMCTBAMHM CO3JalOTCS TMPH HAJMYUH B COCTaBe€ IPOAYKTOB
THIPATAlUK TEJIEBUAHON (Da3bl, apMUPOBAHHOW THIPOCHIMKATAMH M THAPOATIOMOCHINKATAMHE
IIEJI0YHOI0 M HIEJ0YHO-IIEI0YHO3EMEIBLHOr0 cocTana [ 1].

JInst TIOBBIIIEHHST PEAKIIHOHHOM CIOCOOHOCTH MUIAKOB M M3MEHEHHS MX OCHOBHOCTH
PEKOMEHyeTCsl Ha CTaJMH MOMOJIa BBOAMUTH B COCTaB OCCKIMHKEPHOIO BSDKYIIETO aMOp(HBIH
KpeMHE3éM M TIHHO3EMCOJICPXKAIYI0 J00aBKy, OOECIICUMBAONIMX IMPOTEKAHUE IPOIECCOB
CTPYKTYpOOOpa30oBaHus U HabOpa MaKCUMaJIbHON MPOYHOCTH.

OCOOEHHOCTBIO Pa3pabaThIBAEMOr0 BSIKYIIETO SIBJISIETCS HCIOJb30BAHUE MICTIOYHOTO
AKTHBHU3aTOPa, CIIOCOOCTBYIOIIETO IMOBBINICHUIO B TOPOBOM JKHIKOCTH KOHIEHTpaumu OH
HOHOB, KOTOPBIE BBI3BIBAIOT MMOJISIPU3AIMIO M Pa3phIB MPOYHBIX KOBaJIeHTHBIX cBsizei Sl - O - Si
u Si- O - Al. Ilpu 3ToM cO31af0TCSI BCE HEOOXOAMMBIC YCIOBHS JIsi 00pa30BaHMsI ATIOMO- U
KPEMHEKHCIOPOJHBIX aKBAKOMILJIEKCOB, SIBJSIOIIMXCS OCHOBHBIMH CTPYKTYPOOOPa3yIOIIUMH
MOTHBAMM aJTFOMOCHIIMKATHOTO KaMHSI.

Ha ocHOBaHWHW HAKOIIGHHOTO OIbBITa Pa3pabOTKU OCCKIMHKEPHBIX OCTOHOB OOIIETro W
CTeIUaIbHOr0 HasHaueHus [1,2], MpeacTaBiseTCs OYCBHIHONW BO3MOXKHOCTH MMOJYUCHHS
MPOYHOTO MEIKO3EPHUCTOTO OETOHA Ha OCHOBE MOAM(PHUIIMPOBAHHOTO BSHKYIIIETO, COCTOSIIETO B
OCHOBHOM M3 OTBAJIbHOTO CTAJCIUIABUIBHOTO IIIJIaKa TP YCIOBHH PAI[MOHATIBHO MOI00PaHHBIX
COCTaBOB OETOHHOM CMECH M ONTHUMAJIbHBIX PEKMUMaxX TEMI0BON 00pabOTKH.

bubéanorpadguyeckuii cnucok

1.  T'nmyxosckuii B.Jl. Ilnakomenoynsie BKYIUE U METKO3EPHUCTHIE OETOHBI HA UX OCHOBE. -
TamxkenT: Y36ekucran, 1980.

2.  Axuypun T.K. u nap. Mcmonp3oBaHHe CHIPbEBBIX pecypcoB Bomrorpajackoir obiacTu B
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IIpumeHeHne HaHOPa3MePHBIX 100aBOK I NPOM3BOACTBA MOAU(UIINPOBAHHBIX 0€TOHOB
Pa3JIMYHOI0 HA3HAYECHUSA

Tyxapenu B./1., Axuypun T.K.
Bosarorpanackuii rocy1apcTBEHHbIA apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
r. Boarorpan, PO

AHHOTANUA

B nmpeanaraemoil  cratbe  pacCMOTPEHbl  HEKOTOPbIE  ACHEKThl  NIPUMEHEHMS
HaHOPa3MEpHBIX 100aBOK AJIS CO3/1aHUSI MOJU(PHUKATOPOB, MO3BOJIAIONIUX CO31aBATh OCTOHBI U
CTPOMTENbHBIE PACTBOPHI PA3IMYHOTO (DYHKIIMOHAIBHOTO HA3HAYEHHS C IIUPOKUM CIEKTPOM
3aJJaHHBIX CBOWCTB.

KiroueBble cjioBa: HaHOpa3MepHbIE J0OABOKU, MPOU3BOICTBO, MOAU(DHUIIMPOBAHHBIE
O€TOHBI

B nacrosiiee BpeMs UCNOIb30BaHUE JOCTHKEHUN (PyHAAMEHTaIbHOW HayKu B 001acTu
HAaHOTEXHOJOTUHA CTAHOBUTCS  CTPATETMYECKUM HANpPABICHHEM  PA3BUTHUS  IPUKIAJIHOU
CTPOMTENBHON Haykh. AHanM3 MyONUKauil W MaTephalioB KOH(PEPEHINH, MPOBOJUMBIX B
Poccun u 3a pyOexom, mo mpoOiemMaM NpPaKTHUYECKOro MPUMEHEHHS HaHOMAaTepHalloB B
CTPOUTENICTBE 3@ IOCJIEIHUE TOJbl, II0Ka3aja, 4YTo OOJIbIIOE BHUMAHUE YHAEIAETCS
WCIIOJIb30BAHUIO HAHOYACTHI] MPHU IPOU3BOJCTBE CTPOUTEIBHBIX MaTEpUaIOB, B TOM YHCIE
MO (PULIMPOBAHHBIX OETOHOB U CTPOUTENBHBIX PACTBOPOB.

[Ipumenenne MoAMGUKATOPOB TMO3BOJSIET CO3/1aBaTh OETOHBI U CTPOUTENbHBIE
pacTBOpBl Pa3IMYHOrO (YHKIMOHAJIBHOTO HA3HAYEHMs] C ILIUPOKUM CIEKTPOM 3a/laHHBIX
cBoiictB. HoBbIM HampaBiieHueM B MoAU(UKAUU OETOHOB U CTPOUTEIBHBIX PACTBOPOB
SIBIISICTCS IPUMEHEHHE HAHOPAa3MEPHBIX YaCTHII, TAKUX KaK (hyJUIepeHbl 1 HAHOTPYOKH.

OaHvM H3 TJIABHBIX XUMHUYECKHX 3JEMEHTOB, KOTOPBIM HCIONB3yeTcs B 001acTu
HAHOTEXHOJIOTUH, SIBJSETCS YriiepoJ. ATOMBI yIiaepoaa B KpUCTAIIIMYECKON CTPYKType rpagura
CBSI3aHBl MEXJly CO00I MPOYHBIMU CBSI3IMH, OCYIIECTBISEMBIMH ITAPOH JIEKTPOHOB, OOLINX AJIS
JIBYX aTOMOB. OHM (POPMUPYIOT HIECTUYTOJIbHBIE KOJIbLIa, 00pa3yolire IPOYHYIO U CTAOUIIBHYIO
CETKY, IMOXO0XYI0 Ha Im4enuHble coThl. CEeTKHM pacroyiaratoTcst Apyr Haj Apyrom cinosmu. Cioun
cnabo cBsizaHbl Mexay cobOoil. Takas cTpykTypa ompenenseT crnenupuyeckue CBOMCTBa
rpauTa: HU3KYI0 TBEpAOCTh U CIIOCOOHOCTH JIETKO paccilauBaThCs.

IIpn  ompeneneHHbIX  YCIOBHUAX  YIVIEPOJ  MOXET 00pa3oBbIBaTh  KJIACTEPhI
(COBOKYIHOCTB JIBYX MJIHM 00Jie€ OJJHOPOAHBIX JIEMEHTOB — aTOMOB MJI MOJIEKYH). YTJIepoIHbIe
KJIacTephl BriepBbie oy4dmin B 1984 roay. Tak crana u3BecTHa emie oJHa auioTpornHas Gopma
yriepona — «pymnepen» Ha3BaHue naHO B 4eCTb M3BECTHOI'O AMEPUKAHCKOTO apXUTEKTOpa —
aBaHrapaucta u umwkenepa P. ®dymnepa, nonyuyusmero B 1954 romy mateHT Ha CTPOUTEIHHBIC
KOHCTPYKLIMM B BHUJI€ MHOTOIPaHHBIX c(epouaoB s MEepeKpbITHS OONBIIMX MOMEIIEHHH,
dbopma koTopbix aHanmoruyHa ¢opme ¢ymwiepeHoB. IllapooOpa3Hbie MOJEKYIBI HMMEIOT
HEOOBIYHYI0 CHMMETPUI0 M  yHUKalbHble CBOWCTBAa. Mexay coboil OHM  MOTyT
B3aMMOJICHCTBOBATH TOJIBKO OJIarojaps cujiaM MEXMOJIEKYISIpHOTo B3aumojeiicteus. [1pu stom
MOCJETHUX XBATAET, YTOOBI OCTPOUTH U3 CPEPUUECKUX MOJIEKYJ KPUCTAIIIMUECKUE CTPYKTYPhI
— ¢ymiepuThl. ITO HE XUMHUYECKHUE COETUHEHUS, a CTPYKTYpHbIe 00pa3oBaHus (yIIepeHoB.

Hapsny co cdepounanbHBIMM — YIJIEPOJHBIMU  CTPYKTypaMH  MOTYT — TaKxke
00pa30BBIBATbCS MPOTSKEHHbIE UIMHAPUYECKHE CTPYKTYpPbI, TaKk Ha3bIBaeMble HAHOTPYOKH,
oTkpeIThie B 1991 rony. MneanbHas yriepoiHas HaHOTpYOKa IMpelcTaBiseT co00il LMIMHID,
MOJIyYEHHBIH NMPU CBOpaYMBaHUU I'padeHOBOM IIIOCKOCTH, KOTOpasi 00pa3yioT HUIHMHIPHIECKYIO
MIOBEPXHOCTh, BBUIO)KCHHYIO IPaBWJIBHBIMU IIECTUYTOJBHUKAMHM, C aTOMaMH YIJIEpOJa,
pacrojoKeHHbIMH B HX BepIIMHAX. YTIJEpoaHble (yiepeHsl U HAHOTPYOKH MOXKHO
paccMaTpuBaTh Kak MOAM(DUIIMPOBAHHBIN BU]I TpaduTa.

IlemenTHOE TecTO, ABIAOIIEECS BSKYIIMM B OETOHE, COCTOMT B OCHOBHOM W3
CMEIIaHHOTO C BOJOM NOpPTJIaHAUEMEHTA. B IEMEHTHOM TecTe NJOMMHHUPYIOT TMAPOCHIINKATHI
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KanbIus. B Xoae ruaparanuu coepikanue pa3IMyHbIX THIPATHBIX HOBOOOPA30BaHUN MEHSETCS,
a CTPYKTypa NEPEXOAUT C HAHOYPOBHsI (TelieBasi CTPYKTypa THAPATHBIX HOBOOOpPA30BaHWIA) HA
MHUKPOYPOBEHB, COOTBETCTBYIOIIMK pa3Mepy IEMEHTHBIX YacTHUI] U JaXKe HAa MHJUIMMETPOBBIN
YpOBEHb, COOTBETCTBYIOIIMK pa3Mepy 3amojHutenss OetoHa. I[losToMy BO3MOKHOCTH
paccMOTpeHHs Ha HAHOYPOBHE OY€Hb BayKHA JUISl IOHUMaHUS MPOLEcca THPATAIHH.

[Ipy BBenEeHUM B LIEMEHTHOE TECTO HAHOTPYOOK C JUAMETPOM OJM3KUM K TOJIIUHE
CJIOEB THJAPOCWIIMKATA KaJIbLUs, B LEMEHTE HaONI0JaeTcs MW3MEHEHHE €ero CBOWCTB.
Y CTaHOBIIEHO, YTO MPUCYTCTBUE YIIIEPOIHBIX HAHOTPYOOK B KojuuecTBe 1% Macchl lieMeHTa
BBI3BIBAET POCT MPOYHOCTH MpPH CHKATUM LIEMEHTHOTO KaMHs B 14-M CyTOYHOM BO3pacTe.
VYriepoaHbple HAHOTPYOKHM MOTYT TMPEACTABIATH OO0 JIMOO OJHOCIOWHYIO TPYOKYy, MO0
MHOTOCJIOHYIO M3 CBEPHYTHIX B TPYOKY JIMCTOB. YBEIWYEHHE IMPOYHOCTH NpPU BBEACHUU
MHOTOCJIOMHBIX TPYOOK BBIIIE, YEM OTIEIbHBIX YIIEPOAHBIX HAaHOTPYOOK. OIHAKO OTMEYEHO,
YTO BBEJCHHE HEOOJBIIOrO KOJMYECTBA OTACIBHBIX YITIEPOJHBIX TPYOOK BBI3BIBAET POCT
MIPOYHOCTH  BBICOKO3(PGEeKTUBHOTO OeToHa. Takum 00pa3oM, yriepoJHble HAHOTPYOKH
001aJaf0T CIIOCOOHOCTHIO YBEIMYMBATH MPOYHOCTh, HO TO YBEJIMYEHHE HE TaK CYIIECTBEHHO,
€CJIU MIPUHSTH BO BHUMaHUE BBICOKYIO CTOUMOCTb HAaHOTPYOOK [1]

VYike ceromHsi B pe3yabTare JIA0DOPATOPHBIX W TPOHM3BOJCTBEHHBIX 3KCIIEPUMEHTOB
YCTaHOBJIEHO, YTO MOJIU(UIIMPOBaHHE OETOHHBIX cMeceil (yIIepeHOBBIMA HAaHOYACTUIIAMH B
coctaBe JJ00aBOK CYNEpIUIACTH(PHUKATOPOB MPUBOAUT K CYIIECTBEHHOMY YIYYIICHHIO UX
nehOpMaIMOHHBIX XapaKTEPUCTUK U, a TaKKe, K CHIDKEHUIO TPYJOEMKOCTH M SHEPrOEMKOCTH
OetoHHbIx pabor. Kpome TOro, mpoucxomut craOuiau3amusi CBOWCTB OETOHHONW CMECH BO
BPEMEHH, YTO TakKe SBISETCS BeChbMa BaXHBIM MMapamMeTpoM dS()PEKTUBHOCTU IEHCTBUS
iactTudukaropa. B pesynprare HaHOMOAU(DUIIMPOBAHUS TTOBBIIIAETCS MPOYHOCTH OETOHA WU
IpU COXPAHEHUHU 3aJ]aHHOM MPOYHOCTH CYIIECTBEHHO COKPAIIAETCS PacXo] JOPOTOCTOSIIETO
neMenTa [2].

O6o0meHre JaHHBIX, [OJYYEHHBIX B  XOJI€ OKCIEPUMEHTOB C  Pa3HbIMU
IUIACTUQUIUPYIOMMMU T00aBKaMH, MO3BOJIMIIO CAENATh CIEAYIOIINE BBIBOJABI. MaKcHManbHas
3 PEKTUBHOCTh MO YBEIMUYEHHUIO IMIACTU(UIMPYIONUX U BOAOPEAYLMPYIOLUIMX CBOMCTB (10
TpeXKpaTHOW) HaOmonaercss npu Moaupukanuu HauOosiee ciaObix n06aBok. Heckonbko
MeHbIasi (MPUMEPHO B TONTOpa pas3a, UIM Ha OJHY KAaTeropuio) — MpU MOIUPUKALUN
cynepriactTuukaropoB. MUHUMANBHBINA, HO TEM HE MEHEe BeCbMa CYIIECTBEHHBINH 3 dexT
HaOMo1aeTCsl MPU MOAUGPUKALMU TUTIEPIIACTU(PUKATOPOB, KOTOPHIE, KAa3aJloCh Obl, yIydllaTh
JATbIIIe HEKy/Ia.

OO11en3BeCTHO, YTO JO3UPOBAHUE XUMUYECKUX 1I00ABOK OCYIIECTBISAETCS B MPOLIEHTAX
OT MaccChl IIEeMEHTa 0 CyXOMy ocTaTKy. Ho yriepoHbsie HAaHOKIIACTEPhI — 3TO HE XMMUYECKast
nobaBka. JTo mpucaaka K go0aBke. 3HaYMT, JO3UPOBATh €€ HAJO0 B 3aBHCUMOCTH OT Pacxoja
no6aBku. Oka3anoch, YTO C TEXHOJIOTMYECKONW TOYKH 3PEHUS KOJIWYECTBO TNMPHCAIKU JTOJDKHO
cocTaBiATh 2% OT CyXOro ocTarka IutacTuguuupyromei nobasku. Ilpaktuuecku mro0yro
MIaCTUQUIUPYIONTYIO TOOABKY MOXHO JIETKO TMPEBPATUTh B CyMepIuiacTUPUKATOP, a JTr000H
cynepruiactupukatop — B runepruiactupukarop. ns sroro Heobxomumo Bcero okono 10
rpaMMOB IPUCATKU Ha OJUH KyOomeTp OeroHa[3].

Heo6xoanMoe KOJIMYECTBO CYNEpPIIACTU(GUKATOPOB Ul KaKIOrO KOMIO3ULMOHHOTO
COCTaBa OTPENEISIETCs] IKCIIEPUMEHTAILHO, OJHAKO OOIINE TPaHUIIBI TUara3oHa KOHIICHTPani
- ato 0,3 — 1,5% ot maccel nemenra. [[ng nHambonee >PQPEKTUBHBIX M JOPOTOCTOSLINX
CymnepruiacTu(UKaTopoB YMEHBIICHHE WX KOJIMYecTBa 0O€3 TOTepH KadecTBa COOCTBEHHO
0ETOHHOI KOMIO3MIIMU MOXKET OKa3aThCsl SKOHOMHYECKH CaMOM CYIIECTBEHHOM 1IeIBIO.

Hanpasnennoe ¢QopMupoBaHue CTPYKTyphl HOBBIX MaTepHajioB Ha OCHOBE
HaHOTEXHOJIOTHM, ONTUMH3AIMS (PU3MKO-XHUMUYECKUX OCHOB MPOU3BOJICTBA U MPOEKTUPOBAHHE
TEXHOJIOTHYECKHUX MPOIIECCOB TPEOYIOT OOIIEro HayYHO 0OOCHOBAHHOTO TIOAXO0/a U JIETaTbHOTO
U3y4eHHs] 3aKOHOMEPHOCTEH CTPYKTYpoOOpa3OBaHUS IHCIEPCHBIX CHUCTEM B XOAE HX
nepepadoTKU U TPUMEHEHUS.
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Ha ocHOBaHHUU BBIIIEU3I0KEHHOIO MOXKHO CKa3aTb, YTO SKCIICPUMCHTAJIbHBIC paGOTLI
o HaHOCTPYKTYPUPOBAaHUIO CTPOUTEIIEHBIX KOMITO3UIIHH C WCTIOJIh30BAHUEM
HaHOMOZ[I/I(I)I/IKaTOpOB OTKPBIBAIOT MCPCICKTHUBBI CO3JaHUA MATCPHUAJIOB HOBBIX KJIACCOB, HC
CYIIECTBYIOIIUX B HacTosiiiee BpeMs. OCHOBHasI MJEsl STUX KOMIIO3UIUI - B CyMMHPYIOIIEM
ycuiieHuU (aKTOPOB, BIHSIONIMX HA PE3YIbTUPYIONIYIO POYHOCTH OETOHA.
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TOKOCHEMHHK 3JIEKTPOTPAHCIIOPTA

®dunaroB H.B.,
CeOpsikoBCKUi (rna
Bounrorpanckuii rocynapcTBeHHUIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
r. MuxaiinoBka, Bonrorpanckas obnacts, PO.

AHHOTANUA

B otmuume ot MHUPOKO TMPUMCHACMBIX B SJICKTPOTPAHCIIOPTEC TOKOCHEMHBIX
YCTpOﬁCTB, npeajaractca NpUMEHCHUC KaTAIICTOCA IO KOHTAKTHOMY IIPOBOAY IMOABUIKHOIO
KOHTAaKTa BMCCTO CKOJB3A1ICTO.

KiioueBble ¢jioBa: TOKOCHEMHUK, JIEKTPOTPAHCIIOPT ,HOBOE YCTPOMCTBO

[[Iupokoe npuMeHEHHE >JIEKTPOTPAHCIOPTA HA JKEJIE3HOM J0opore M Ha TOPOJCKUX
NacCaXUPCKUX IEPEBO3KAX OOBICHAETCS CYIIECTBEHHBIM IPEUMYILECTBOM Iepea IpyruMHu
BUJIaMH TPAHCIIOPTa B BUJIE BBICOKOI MPOU3BOAUTEIHLHOCTU U SKOJIOTHYHOCTH.

W3BecTHO, YTO 3HEprus, NPUBOASAIIAs B JIBUKEHHE TPAHCIIOPTHOE CPEICTBO, MOXKET
OBITh TMOJY4YEHA U3 PA3JIMYHBIX HCTOYHUKOB: XHMMHUYeCK40W sHepruu OOpTOBBIX Oarapeil u
aKKyMYJISITOpPOB, BbIpaOaThIBaeTCsl Ha OOpPTY, U3 IK30TMUECKMX HCTOYHHMKOB - MAaxOBHUK, BETED,
conHue U T.4. OIHUM U3 CaMbIX PaCHpPOCTPAHEHHBIX SBIAETCS MYTh MPSIMOIO MOAKIIOYEHUS K
Ha3€MHOM 3JIEKTPOCTAHIIMM 4Yepe3 IMOJCTaHLUUU (TpaMBai, Tpoysieidyc, MOHOpPEIbC, METpO,
AJIEKTPOBO3)

IIpy >TOM HCHONB3YIOTCS KOHTaKTHbIE TIPOBOJA Ui IOABOJA DJHEPIrUU U
TOKOChEMHUKH, OJJHUM U3 KOTOPBIX SBIJIIETCS MaHTOTpad, KOTOPBIM pacrionaraercss Ha Kpblile
TPAHCHOPTHOTO CPEJICTBA U MMeeT (pOpMy MMOCTABICHHOTO Ha OJHO M3 pedep MpSIMOYTOJIbHUKA.
[lepenava sHEprUU ¢ KOHTAKTHOT'O IPOBO/Ia HA TOKOIIPUEMHUK IPOUCXOANUT IIPH OTHOCUTEIHHOM
JBUKEHUM CO 3HAYUTEIBHBIMU CKOpPOCTSAMM IOBEPXHOCTEM TOKOIPHUEMHOIO YCTPONCTBA M
KOHTaKTHOTO MPOBOJAA, YTO MPUBOAUT K 3HAUUTEIBHOMY H3HOCY B pE3ylbTaTe TPEHHS
KOHTAaKTHBIX ITPOBOJIOB M, KaK CIEACTBHE, IOBBIILIEHHOMY Pacxoay JOPOTOCTOSIINX MaTepUaloB
KOHTaKTHBIX TPOBOJOB (YHCTOM WM HHU3KOJIETHpoBaHHOW Meau). KoHTakTHBIE mNpoBoOJa
BIIEpBble ObLIM INpHMeHeHbl B 1881romy, B HacTosimiee BpeMsi CpPOK HUX CIYKObl H3-3a
MHTEHCUBHOI'O M3HOCA HE MPEBBILIAET § JIET MPU TapaHTHUMHOM CPOKE SKCIUTyaTalluu 5 JIeT s
MEAHBIX U 6,5 111 HU3KOJIETUPOBAHHBIX MEAHBIX.

[Ipennaraercss KOHCTPYKIUS TOKONPUEMHHKA, B KOTOPOM KOHTAaKT TOKOCHEMHHUKA C
KOHTaKTHBIM IIPOBOJIOM IPOUCXOJUT IPH OTHOCUTEIBHOM HEMOJBUKHOCTU ITOBEPXHOCTEH.
TokocbeMHOE YCTPONCTBO MpU 3TOM MpEeACTaBiseT coOOM IWIMHAP (HAampUMep MeEIHbIH)
UMEIOUIMI  OCh, TOKOAILIYIOCS Ha ONOPHBIX MOJIIMIIHUKAX, KOTOPBIA NPHKUMAETCS K
MOBEPXHOCTH KOHTAKTHOTO MPOBOJIA U MOJIyYarOIIUi BpAIllEHUE IPU JIBUKEHUU TPAHCIIOPTHOTO
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CPEICTBA, CKOPOCTh KOTOPOrO MPOMNOPLHMOHANbHA JIMHEWHOM CKOPOCTH TpPAaHCIIOPTHOTO
CpeAcTBa, IpH 3TOM YIJIOBas CKOPOCTb BpAIIEHUs TAaKOro  LWIMHApPA ONpeAesseTcs
3aBUCUMOCTBIO:

w=— ,Tae:
R

@ -yTJ10Bas CKOPOCTh BpaleHus (¢ );
V-CKOPOCTb JBUKEHHS TPAHCIIOPTHOTO cpeacTBa (M ¢ ),
R-paauyc nuinHaApUYECKOM YaCTH TOKOChEMHHKA (M).

Hanee anexkTpuueckasi 3HEPrUsi CHUMAETCSI C BPAIIAIOIIETOCsl KOHTaKTa (OCh LIUJIUHIPA)
OJIHUM U3 U3BECTHBIX CITIOCOOOB.

JlaHHasi KOHCTPYKLMS TOKONPHUEMHHUKA PE3KO COKPAIIAeT H3HOC TOKOHECYIIUX
(KOHTaKTHBIX) MPOBOJIOB M COKpAIllaeT MOTEPI0 MEXaHUYECKON PHEPIruu, Tak Kak KO3 UIueHT
TPCHUA KQYCHUA 3HAUYUTCIIbHO HUKE KOB(i)(bI/IIII/IeHTa TPCHUA CKOJIbXKCHUA.

DKCIulyaTaluus IpeajaraéMoro yCTpOMCTBA MO3BOJMT CHU3UTh M3HOC MPOBOAOB IPHU
MMpOYrX pPaBHBIX YCJIOBUAX, YBCIMYUTH CPOK HX CJIY)K6BI U, B KOHCYHOM CYHCTC, YMCHBLIIHTH
9KCIITyaTallMOHHBIE PACXObl IPU IKCITyaTaI[UH SJIEKTPOTPAHCIIOPTA.

Onenka TeHJIO(l)H3I/I‘leCKOFO nmoreHuuagaa
reorepMajbHbIX CKBAXKUH

®oknu B.M., Turona E.B.
Bonrorpanckuii rocynapcTBEHHBINH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET,
r.Boarorpan, PO

AHHOTAHSA

PaccmoTpensl BiMAHUS TEMIOPU3NYECKHMX CBOWCTB TOPHBIX IMOPOJA Ha TEMJI00OMEH
INyOMHHBIX CKBaXWH, (PU3MUYECKUX CBOMCTB (JIIOMJIOB Ha JSHEPreTHYecKUi IMOTeHLual
[IIYOMHHBIX CKBa)XKHMH, NTyOUH THAPOTEPMAJIbHBIX U F€OTEPMAJIbHBIX CKBaKUH HA CTATUYECKYIO
TeMIepaTypy U AaBli€HHE IJIAaCTOBOW BObI, @ TaK)Ke ITyOWHBI CKBa)XUHBI U J1€OMTA CKBAXKHH.
[TpuBenena gopmyna MaTeMaTHUYECKON 3aBUCUMOCTH TEMIIEPATYpPbl BOABI HA YCThE CKBA)KMHBI
OT IUIaCTOBOM TemImepaTypbl, TeMIIEpaTypHOrO TIpajueHTa, TIyOMHBI, CyTOYHOro aAeOuTa M
IIPOJIOJKUTEIIBHOCTH IKCILTYyaTallMM CKBAKHUHBI.

KiloueBble  cioBa:  reorepMalibHble W THAPOTEPMAIbHBIE  CKBAXKHHBI,
Teropu3NIeCcKue CBOMCTBA, TemMmeparypa ¢ronaa

Biausinne tensouznyecKux CBONCTB FOPHBIX MOPOA HA TeNJI1000MeH I TyOMHHBIX
ckBakMH. Temnodusnyeckue CBONCTBA TOPHBIX TOPOJ HIPalOT CYIIECTBEHHYIO pOJb B
CTPYKTYpE€ TEIUIOBOIO TMOJsA 3€MHOW KOpbl. B cBOIO ouepenp, TemioBoe mose 3eMiad B
3HAYUTEIBHON Mepe oIpeenseT MPoLecChl, CBI3aHHbIe C MOMCKaMH, pa3BeAKOH, pa3paboTKon
ra3oBBIX MECTOPOXKACHUM, OJKCIUIyaTallMell MAaruCTPajJbHBIX Ta30MpPOBOJAOB M IOA3EMHBIX
razoxpanwiunig raza (IIXT). TTockonbKy CKBa)XMHA U OKPY)KAIOLIUH €€ MAacCHUB TOPHBIX MOPOJ
3TO equHas TeIIoOOMEHHas CHUCTeMa, HE3HAYUTeNIbHble H3MEHEHHUs TeMIepaTypbl B CTBOJIE
CKBa)XMHBI BBI3BIBAIOT aHAJIOTUYHbIE KOJIEOAHUS B MPUCKBAXXMHHOW 30HE MOpoJI. Bo3Hukarommit
IIpU 3TOM pajvajbHBIA TEIUIOBOM MOTOK (POPMUPYET HEOJHOPOIHOE TEIUIOBOE TOJie, 3HAHUE
KOTOPOT0 HEOOXOMMO /171l OTpeieTieHns 001aCcTH TEIUIOBOTO BIMSIHUS CKBaXKHHBI.

Jlnst mopoa CMEmIaHHOM CTPYKTYpHl (mopduput, nuaba3 u Ap.) B 3aBUCUMOCTH OT
npeoOiaganust aMOp(pHON WM KPUCTAJUIMYECKOH COCTaBIIAIONIMX TEIUIONPOBOIHOCTH ClIabo
3aBHCUT OT TEMIIEPATYPbI U HE SIBISIETCA €€ PyHKIHEH.
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TemnepaTyponpoBOJHOCTh KPUCTAIIMYECKUX TOPHBIX MOPOJ MEHSIETCS HHTEHCUBHEE C
POCTOM TeMITepaTyphl, 4eM 0ocafouyHbIX. [IJisi mopox ¢ aMopHOM CTPYKTYpOH 3Ta 3aBUCHMOCTD
BBIpa)kaeTcs ciadee.

TemnoeMKOoCTh TOPHBIX MOPOA, 32 HCKIIOYEHHE IOpOJ C HMOHHOM CTPYKTYpOH
KPUCTAJUTMYECKOM pelIeTKH (TajauT, aHTHAPUT), MOBBILIAETCS ¢ pocTOM Temneparypsl. [Ipu stom
y KpHCTAIMYECKUX mopoa B uHTepBasie TemmepaTryp 0...400 °C TemioeMKocTh pacTeT Oosee
MHTCHCUBHO, YeM INpH Oosiee BBICOKMX Temrieparypax. s mopon ¢ amMopdHOW CTPYKTYpoi
3aBUCUMOCTH OJIM3Ka K JIMHEHHOHN B IITMPOKOM JauarnazoHe temmeparyp [1].

Biausinue ¢u3MyecKuX CBOMCTB (IIOHA0OB HAa JHEPreTHYEeCKUN MOTEHIHAJ
FJIYOMHHBIX CKBa)KMH. DTaX (MIyOMHA) CKBaXKMH PA3IUYHBIX MECTOPOKICHHI HACTOJIBKO
Benuk (1o 6000 M), uto Ha TemmepaTtypy (arouma OyayT BIUATH TEIIO(PHU3HMUECKUE CBOWCTBA
ITPyHTa OKPYXKAIOIIYI0 CKBOXHHY, a Takke (U3MUeCKHe CBOWCTBA (DIIIOMIIOB HACBHIIAOIINX
3aJ1€Kb CKBAKUHBI.

OcHoBHbIMU (haKTOpaMU, KOTOpPbIE OOYCIIaBIMBAIOT U3MEHEHHE (PU3MUECKUX CBOMCTB
(barou10B, SABISIOTCS TEMIIEpaTypa U JaBieHue [2].

['eoTepMuueckuii rpaJueHT pa3IMuHbIX MECTOPOXKAECHUI cocTaBiseT oT 2,3 1o 3 °C Ha
kaxapie 100 MeTpoB yriayOseHus.

Bonbmioit nuamazoH u3MeHEHUs [aBICHUS W TEMIIepaTypbl, CBOWCTBA (IIIOHIOB
00yCIaBIMBAeT 3HAYMUTEIHHOE HM3MEHEHHWE W (PU3MUYECKUX CBOWCTB (IIOMIOB B TIpeaenax
BOJIHOM, HEPTIHOM U ra30BOM 3aJICHKH.

CocraB (umonzoB (3aJexu) 3aKOHCEPBHUPOBAHHBIX HE(QTSIHBIX CKBAXUH BKIIOYAET B
cebst 10 95% Bogsl, 2-3% HedTH, a Takxke 2-3% MOmyTHOTO MPUPOHOTO ras3a [3].

Crnenmyer Takke OTMETHTh, YTO Ha MapaMeTpbl (IOUAOB 00jJee BCEro BIHUSIOT
TeMIeparypa miacTa (3ajexu) U JaBieHue. B ckBakuHax B mpolecce u3BiedeHus (QIrouIoB 13
mjacTa 3HAYUTENBHYIO POJIb HUIPAIOT TpaBUTALMOHHBIE CHJIBI. B BEPTHUKAIBHOM JIBUKEHUU
(bIIOMI0B BEPOATHO MPOSIBICHUE PEKUMA TPABUTAIIMOHHON cTa0MIIM3aluu: ra3, HeTh U BOjA.

JpyruM BakKHBIM (DaKTOPOM, OKa3bIBAIOIIMM BIUSHUE HA 3()PEKTUBHOCTH CKBaXHH,
SIBIISIETCS BA3KOCTH BOJBI, HEPTH U Ta3a B MJIACTOBBIX YCIOBHUSX, & TAKKE UX COOTHOIICHHE.

B Tabn. 1. mpuBeaeHb! BSI3KOCTH BOoAbl, He(TH U ra3a npu temneparype 100, 120 u 140
°C B 3aBUCUMOCTH OT JaBJICHUS.

Tabauya 1.
3aBHCHMOCTH BSI3KOCTH BOJIBI, HE(DTH U Ta3a OT aBICHUS
Bsaskocts, MIla‘c
Dronaml BOJIA He(ThH ras

Hasnenue, MIla 35 75 35 75 35 75
Temmnepatypa, "C

100 0,28 0,30 0,12 0,18 0,023 0,036

120 0,24 0,25 0,10 0,13 0,022 0,034

140 0,20 0,22 0,07 0,12 0,0215 0,033

160 0,18 0,19 0,06 0,09 0,021 0,031

W3 tabn. 1. BUAHO, YTO BSA3KOCTH HE(TH, U TeM Oojee rasa, B IJIACTOBBIX YCIOBHSIX
MEHBIIIE BS3KOCTH BOJBI. Takoe OJIArOMpUsITHOEC COOTHOIICHHE BSI3KOCTEH CIOCOOCTBYET
BBICOKOW yCTOMYMBOCTH (PPOHTA BHITECHEHHS HEPTH U Ta3a BOJOM.

Bausinue riiyOMHBI re0TepMAJIbHBIX CKBAaKUH HA CTATHYECKYK) TeMIepaTypy
JAaBJeHHEe IUIACTOBO Boabl. (CraTuyeckas TemmepaTrypa IUIAaCTOBOM BOJbI — WCTUHHAS
TeMIlepaTypa ITAaCTOBOM 3ajJieXH Ha OINPEACIICHHOW TIIyOMHe HeAp 3eMiH, KoTopas
XapaKTepu3yeT TeMIeparypy Iuiacta ¢urouaa, KOrja OTCYTCTBYeT OTOOp uiIuM AeOUT U3
CKBAXHUHBI.

Cratudeckass WM TUIACTOBas Temriieparypa (pIoug0oB 3aBUCUT OT dTaxa (TJTyOWHBI)
CKBRXHUHBI M JIJISI PA3MUYHBIX MECTOPOXKICHUN KOJeOJIeTcs B ONpeneeHHBIX mpeaenax [2].
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CraTtrueckas IIacToBasi Temreparypa (IIOHI0B U BOJbI UMEET MPUMEPHO JIMHEHHBIN XapakTep
u B ripeaenax ot 500 mo 6000 m mo riryOuHEe CKBaXKMH MMEET MAaTEMaTHIECKYIO 3aBUCUMOCTh:

t., =003-1 ,
rze t — cratuueckas miacToBas TeMmeparypa ¢mouaa (Boast), ‘C; H — rmyOuHa CKBaXKHH, M.
[InactoBoe naBneHue TIyOMHHBIX CKBaXMH Bousrorpaackoil obmactu umeer
IpUOIU3UTENIBHO JIMHEHHBIM Xxapaktep. Vcmonb3ys 3aBUCMMOCTM HAYajbHBIX IUIACTOBBIX
JIaBJIEHUH OT a0COJIIOTHBIX OTMETOK KOHTakToB Bemnskosckoro, Mouceesckoro, Kirouesckoro,
[ToxmermmHackoro, AHTUNIOBCKO-JIeOxkuHckoro u IllepO6akoBCKOro MeCTOpOXKIECHUH MoydeHa
MaTeMaTH4ecKasi (yHKLHU:

D=011-T,
rie P — II1aCTOBOE JaBIIeHNe, Krc/cM? ; H — ITyOHHA CKBAKMHEL M.

BinsiHue TrJYyOMHBI CKBaXKMHBI M J1e0MTa Te0TepPMAJbHBIX CKBaXKHH Ha
TeMIepaTrypy ¢JionjJa Ha ycThe CKBaXKHHBbI. TemnepaTypa QuironJa Ha yCTbe J100BIBAIOIUX
CKBa)XHMH 3aBUCHUT OT IIyOWHBI 320051, 1eOnTa, BpEMEHH AKCIUTyaTalli U KOHGHUrypauu Judra
CKBaXKMH.

[Tpu nBwxennn Quronga Mo TpydaMm CKBaXHHBI OT 320051 10 YCThSl TEMIIEpaTypa ero
CHIDKAeTCs 3a CYeT Mepeiadyd TEIUIOTH B OKPYXKAIOIIYI0 CKBaXKMHY cpedy. BHauane mpouecc
TEIUIOTIEpEelaul W OXJIXKJACHUE (QUIIoMJa WIST WMHTEHCHBHO, HOIOCTEIIEHHO IOPOJIBL,
OKpY’KalolllMe CKBA)XHHY, HAarpeBaloTCs, IEpenaj TeMmIepaTyp MexXIy IMOTOKOM ¢uonia U
CpEeNoil yMEHBILIAETCS.

[TonHOE TEepMOAMHAMHUYECKOE PABHOBECHE [BIDKYILErocsi B CKBaxuHe (arouaa u
OKPY’KaIOIIEeH CKBAKUHY CpPeAOW HAcTymaeT (KaK MOKA3bIBACT OMBIT AKCIUIyaTallid U PacyeThl)
yepe3 5...10 jer skcrutyaranuu CKBakKMH. PasHuua TemmnepaTypbl QuitonJa Ha yCTbe CKBa)KUH
yepe3 10 gueit u 10 ner 3HaunTenbHa u cocrasiuseT oT 6 °C 1o 12 °C.

ITo ycnoBusim oT6opa (iarouaa Temrneparypa Ha ycThe CKBaXXHMH HE JOJDKHA MPEeBbIIIaTh
90 °C. Dt0 cBsi3aHO ¢ 6€30MaCHOCTHIO cOOpa, TPAaHCIOPTAa U XpaHEHUs He(PTH, copepxKallencs B
¢monne. Temneparypa dronna Ha ycTbe tye, (°C) B 001IEM CTydae MOKET OBITH ONpeJeNeHa o

dbopmyre:

torio = lis — Alpe,
rae l,; — TeMmmeparypa TIacTa, 3aMEpeHHas [JaTYMKOM WM CTaThdeckas TeMmIeparypa,
onpenensieMas 1o ¢popmyie (1), °C; At — norepu Temneparypsl Gironaa B ckBaxkune, °C.
[Totepu TtemmepaTypsl Aty B CKBaXHMHE 3aBHCAT OT MHOTHUX (AKTOPOB: CTPYKTYpPHI
OKpYXKarolled CKBAXKUHY CpPEbl, TEMIOPU3NYECKUX CBOICTB MOPOJA, KOHCTPYKIUU U aeOuTa
CKBQ)KHHBI, & TAK)KE BPEMEHU DKCIUTyaTallud CKBaKUHBI.
B o6mem ciyqae remneparypa ¢uirona Ha yCThe TOOBIBAIOIICH CKBaYKUHBI:

tors = T (e 1 a1 Gras A VO),

riae ty, — remreparypa miacta, “C; He — IryOnHa CKBaXXUHBI, M; G — CyTOUHBIN JTeOUT (urrona,
T/cyT; B — NPOJOKUTEIBHOCTh AKCIUTyaTalliM CKBa)XKUH, TOJ; VO — rtemmeparypHbIii
IPagueHT CKBaXHUHBI, “C/M.

Hcnonp3ys MeTonpl MaTeMaTHUYECKOTO aHalli3a, MOJEIMPOBAHUS, TEOPUU TOA0OUS,
KpUTEpUAIbHbIE YypPAaBHEHHUS TMOJy4y€HAa MaTeMaTU4yecKas 3aBUCUMOCTh, II03BOJIAIONIAS C
norperHocThio 10 10% u HagexHOocThiO 0,91 ompenensates TemmepaTypy (urouga Ha yCThe
neicTByromeil  1oObIBatoIIel CKBaXHHBL Temreparypa Ha YCTbe J0OBIBAIOMIEH CKBaYKMHBI
orpezenseTcs 1o hopmyse:
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t;o=15+VO-T —A-G"+0,001-m- -IgA,

rae 15 — temmeparypa rpyHTa Ha riay6une 25 M, °C; VO — Temmeparypusiii rpaguent, °C/v; H
— riiyOuHa ckBaxuHbl, M; G — cyTouHblii neOuT daronnaa, T/cyt; B — NPOJOIKUTENBHOCTh
9KCILTyaTalluu CKBaKUH, TOJ; ¢, N, M — 6e3pa3mepHbie Ko (ULIMEHTHI, 3aBUCSIINE OT Ae0uTa u
[JIYOUHBI CKBAYKUH.

TemnepaTypHbIii rpaJueHT onpeaensercs no Gopmysie:

s b, —15
VO=-F——,
I -25
rae ty, — TeMmeparypa IUiacTa 3aJleKH WM CTaTW4ecKas Temmeparypa, °C; 15 -

TeMIiepaTypa rpyHTa Ha riyoune 25 m, °C; H — riryOuHa CKBaKHUHBI, M.
bespasmepHsblii  KO3QQUIIMEHT «c» 3aBUCUT OT cyrouHoro neburta ¢umonna G u
ompezensercs no tadnuue 2.
Tabauya 2.
3nauenue kodddunmenra ¢

Hebur, T/cyT 50 100 200 300 400 500 600 700

Koa¢ppunuent ¢ 1330 | 1835 | 2200 | 2330 2300 2170 2025 1865

bespa3mepHsblii KOAQGUIUEHT N 3aBUCUT OT TIYOMHBI CKBAXUHBI H W ompenensercs mo

Tadymue 3.
Tabauya 3.

3nauenue koddduirenta n

[ryGuna 2000 2500 3000 4000 4500 5000
CKBa)XWHBL, [, M

Kospdurmentn | (-0,82) | (-0,79) | (=0,76) | (=0,7) | (-0,67) | (~0,64)

be3pasmepHbiii KO3 GULIHMEHT «M» 3aBUCUT OT OeOUTa CKBAXKUH M ONpEAeNsercs Mo

Tabnure 4.
Tabauya 4.

3nauenue kodddumrenta m
Jlebur, 1/cyT 50 100 | 200 |300 |400 |500 |600 |700
Koaddunment m 0,5 1,0 11 11 1,0 1,0 0,9 0,8

Jlnsa mpumepa ompenenuM TeMIleparypy Ha ycTbhe ckBakuHbl Ne 8M MowuceeBcKkoro
MecTopoxaeHus: Bonrorpanckoir obnactu: tiyouna ckBaxunbel H = 3800 M; mmactoBas
temneparypa ty,; = 116 °C. Pacyer Temneparypbl Ha yCTbe CKBaKHHBI tyc; IPOBOJMTCA IO
dopmyie (3) mns pa3nuuHBIX AeOUTOB G M MPOAODKUTEIFHOCTH dKCIUTyaTtanuu — 1 mecsir, 1
rof, 10 ner. Koadgduumentst ¢, N, m BeiOupatotcs u3 tabi. 2, 3, 4.

Pesynberathl pacueToB cBeIeHHI B Ta0M. 5.
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Tabnuya 5.
Temrmeparypa Ha ycThe CKBaKUHBI MOHCEEBCKOTO MECTOPOKIACHHUS B 3aBUCIMOCTH OT
ne0uTa U IPOIOJIKUTEIIBHOCTH KCILTyaTallHH.

Temmeparypa Ha yCThe CKBOKUHB, ycr, "C
Heburt, T/cyT ITpoaoIKUTENTBHOCTD SKCIUTYaTalluu

1 mecsn 1 ron 10 ner
50 31,2 33,3 35,2
100 42,1 46,2 50,0
200 60,5 65,0 69,2
300 75,0 75,4 79,6
400 79,2 83,3 87,1
500 85,9 90,0 93,8
600 90,7 94,4 97,8
700 95,0 98,2 101,2

BoiBoasbl: [lomyueHsl GpopMyiiel st pacyeTa CTaTUYECKOM IUIACTOBOM TeMIiepaTypbl U
JTaBJICHUS B 3aBUCUMOCTH OT ITyOUHBI CKBaXKHHBI.

BriepBrie monydyeHa ¢opmyrna MaTeMaTHUECKOW 3aBUCHMOCTH TEMIIEPAaTyphl Ha YCThE
CKBRXHMHBI OT IJJACTOBOM TeMIepaTypbl, TEMIIEPATypHOI'O TIPaJUEHTa, ITTyOMHBI, CYTOYHOIO
nebuTa v IPOI0IDKUTEIBHOCTH IKCIUTYyaTallii CKBAYKIHBI.
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BbIcOKOHANIOJTHEHHBIH Me.lnc03ep1mcn,n“1 0€TOH C MCIO0JIb30BAHHEM MUKPOHAMMOJHHUTEJA U3
U3MEJIBYCHHBIX OTX0A0B METAJUIYPIUHH

Xwnpuc H.C., [Toranos A.A., Axuypun T.K.
Boarorpaznckuii rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIBHBIN YHUBEPCHUTET,
r.Boarorpan, PO

AHHOTaNus

PabGora mocBslieHa ~ BBICOKOHAIIOJHEHHBIOMY  MEIKO3EpPHUCTOMY  O€TOHYy ¢
HCIIOJIb30BAHUEM MUKPOHAIIOJTHUTEIIA U3 U3MCEJIBYCHHBIX OTXOJ0B MeTaHHprI/II/I.HOKaSaHO,‘-ITO
WCIIOJb30BAaHUE  METAUIYPrMYeCKMX  LUIAKOB  IO3BOJIAET  IOJy4YaThb  MEJIKO3EPHHUCTHIE
BbICOKOIIpOyHble  OetoHbl (BMB) ¢ BBICOKOM  IUIOTHOCTBIO,  MOPO30CTOHKOCTBIO,
BOJIOCTOMKOCTBIO H JIP.

Kurouesnbie (W (1):: BBICOKOHAIIOJIHEHHBIN MEJIKO3EpHUCTHII 0eToH,
MUKPOHAIIOJIHUTENb, U3 U3MEIBbYEHHBIX OTX0J0B METAJLTypIUH

Pa3paboTka  TEXHOJOTWMI  JOJTOBEYHBIX,  BBICOKOTIPOYHBIX  MEJIKO3EPHHUCTHIX
BBICOKOHAMOJHEHHBIX OETOHOB C HCIOJB30BAHHWEM B KAY€CTBE MHUKPOHATIOIHUTENS MECTHOTO
WJIM TEXHOTE€HHOTO ChIPhS ABJISETCA aKTyaJ IbHOMW 3a7a4eil.
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Bo-nepBbIX, MCHOJIB30BAHWE TEXHOTCHHBIX OTXOJIOB PACIIUPSET CHIPHEBYIO 0a3y i
CO3aHHs TPOU3BOJCTBA JOITOBEYHBIX U BEICOKOIIPOYHBIX [IEMEHTHBIX KOMIIO3ULIMH Pa3IMYHOTO
Ha3HA4YECHMS.

Bo-BTOpBIX, MX HCIOJIB30BAaHUE IO3BOJSET CHU3UTh CE0ECTOMMOCTh KOHEUHOM
IPOAYKIMH, a TAKKE CHU3UTH HKOJOTHYECKYIO HAarpy3Ky Ha OKPY)KAIOILYIO CPENy BCIEICTBUE
YTUIM3ALHANA TAKAX OTXOZOB.

B mnacrosmme BpeMs [ IOJIyYE€HHUS BBICOKOIIPOYHOIO MEJKO3EPHUCTOrO0 OeToHa
(BMB) c BbICOKMM HamoOJHEHHEM LIEMEHTHOM MaTpullbl, Kak @pPaBUIO B KayecTBe
MUKPOHAIOJIHUTENS UCIIONIb3YEeTCs M3MENbYCHHBIN 10 YAETbHON MOBEPXHOCTH 450 - 500
M?/KT' KBapIIEBBIil [IECOK.

IIpu sTOM, mHpu MOMOJIE KBApLEBOIO IE€CKa IMPOUCXOAUT €ro akTUBU3ALHUA, T.K.
HapylICHHas [IOBEPXHOCTb YacCTHIl KBapLEBOr0 IIeCKa CIIOCOOCTBYET HHTEHCH(UKALUU
IPOIIECCOB CTPYKTYpPOOOpa30BaHuUs IIEMEHTHOTO KaMHsl (OeTOHA).

B oroif cBS3M mpeAcTaBisieTCs  L€1ecO00pa3HbIM - UCCIIENOBAaTh  BO3MOXHOCTH
UCIIOJIB30BaHUs B KaueCcTBe MUKpoHanoyiHurenss B BMD m3menbueHHBI MeTaIypru4ecKui
nutak Bommkckoro TpyoHoro 3aBosa. Ilpu sToM ruspaBinyeckas akTUBHOCTb 3TOTO 1IUIAKa HAMHU
HE YYWUThIBAJIaCh (IPOBEIECHHBIE PAHEE MCCIEAOBAHMS B 3TOM HaIPaBJIEHUHU 1OKA3aJld, YTO OH
o01ajaeT HE3HAUUTENIbHOW aKTUBHOCTBIO).

Mertaramutyprudeckue Lutaku Bospkckoro TpyOHOro 3aBoja MNpEACTaBIAIOT COOOM
ChIIIyYUH Marepuan TEMHO-ceporo nBera KpynHocTeio 10-20 MM, nycrotHocThio 0,43;
HACBIMHOM mIoTHOCTRIO 1,380 — 1,400 F/CM3; HCTUHHOH INIOTHOCTBIO 2,3 /e’

Tabnuna 1.
Xumnueckuit cocra nuaka OAO BT3

HawnmenoBanue marepuaia CaO SiO, Al,O3 Fe,O3 MgO
Meramnypruueckuii muak OAO BT3 24,5 18,9 12,2 221 115
(xpyns.)

Mertamnypruueckuii nutak OAO BT3 21,2 20,8 14,7 25.4 135
(otceB)

[Inak OAO BT3 ¢p. 0-10 18,98 25,7 4,9 13,8 13,8

Monyiib OCHOBHOCTH MeTayuryprudeckoro nuraka Mg = 0,13 < 0, meramryprudeckuit
[IJIaK B COCTaBe OETOHA BBIMOJHAET POJIb 3alOJHUTENS, HAMOIHUTENS W HE YYacTBYeT B
Ipolecce TuapaTtanuu. YCToiuMBas CTPYKTypa IIJlaka XapaKTepu3yeTcs COoAepKaHHEM OKCHIa
kanbuus (18,98 — 21,20%), KOTOpbIil MeHbIlIe BEIWYMHBI, BhIYMCICHHOH mo ¢opmyine CaO =
0,92Si0; + Al,03 + 0,2Mg0O(34,7%).

[[Ber mmaka KpymHOW (pakiMu NPEUMYIIECTBEHHO CEpBId, CO CBETJIO - CEPbIM
HaJeTOM, HaOMIOJaroTCs O00JIaCTH BBICOKOM OTpakaTeNbHOM CHOCOOHOCTH M 00Jagarolime
METAITTMYECKUM OJIECKOM.

MaxkpocTpyKkTypa INUIaka TIOpPHUCTas, OTMEYaeTcss HalIWyue 3aKpUCTAJUIM30BaHHOMN
CTEKJIOBUIHOM cOCTaBIsitoNIel. YacTUIbI BKITFOUEHUH UMEIOT OKPAacKy OT OeclBeTHOH 10 Oypoil.
Bypble BKIIOYEHHS CBUIETENBCTBYIOT O HAJIMUMU OKCHJIOB JKele3a.

B cootBeTcTBHM ¢ porpaMMOi UCCIEeIOBAaHUIN ObLT MPOBEACH OMBITHBIN TOMOJ IIJTaKa.
Opaknus +2,5 MM HCXOJHOTO MarepHaia MPeIBapUTEITHLHOTO IpoOWIach Ha JabOpaTOPHOMN
KOHYCHO-MHEPIIMOHHOH IpOOUIIKE.

Bo Bpems moMos10B npoBOAKIN OTOOP MPOO A ONpeesieHUs] TPaHyIOMETPUIECKOTO
cocTaBa M YACNbHON TOBEPXHOCTH MpoAykTa momona. Ilepen orGopom mpod TpPOBOAUIU
U3MepeHne MOoTpedIseMO 3JIEKTPOIHEPTUU JUIsl ONpeAeNieHUs yAEIbHBIX 3aTpaT dHEpruu Ha
M3MENbYCHHUS.

Omnpenenenre 3epHOBOrO COCTaBa MaTrepualia IpOBOAUIN HA J1aOOpaTOPHOM yCTaHOBKE
JUIS1 aHAJIM3a 3€pHOBOTO COCTaBa B COOTBETCTBUM C PYKOBOJCTBOM I10 HKCILTyaTal|H.

Onpenenenve yIenbHOW TOBEPXHOCTH MPOBOAWIM Ha MpuOOpe A H3MEpEeHHs
yAEJIbHON MOBEPXHOCTU AUcHepcHbIX MaTepuanoB UYII-1 B cooTBeTCTBUM C pyKOBOACTBOM I10
JKCIUTyaTaluu.
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[Tonmy4yeHHble JaHHbBIE CBEACHBI B TAaOIHILY 2.

Tabmuma 2.
Pe3ynbrarhl n13MenpueHUs UIAKA METAJUTYPrUYECKOro
Macca YaenpHbie Yneanaﬂ* OcTtatok
Howmep [Tpom0mKUTENBHOCTD 3aTpaThl
MIPOOBI 3arpysiu Ilomona, Mmua SHEPTuH, HOBerZH OCTE, Ha cute
Marepuaina, Kr cM /T 0063, %
kBTu/T
cepus | (cBexui 111aK)
1.0 5.02 0 0 ~0 96,5
1.1 5.02 5 25,8 961 70,8
1.2 492 10 52,5 1783 37,8
1.3 4.82 20 108,1 2243 32,3
14 4.72 40 215,9 3001 27,2
HacpimHas mioTHoCcTs nociae nomoja — ~1,3 r/em®
Cepus 2 (cTapblil 11IJ1aK)
2.0 4.80 0 0 511 92,0
2.1 4.80 5 26,4 2734 59,4
2.2 4.70 10 54,4 3556 31,0
2.3 4.60 20 110,0 4796 115
Hacpinnas miotHocTh nocie nomoia — ~1,1 r/em®

* o o 3
IIpH pacyeTe yACJIbHOU MMOBEPXHOCTHU IIJIOTHOCTD IIJIdAKa ITPUHATA PABHOU 3,15 KI‘/I[M

[To maHHBIM, TPUBEICHHBIMU B TAOJIHIIE 2. OTIPEICTICHBI 3aBUCHMOCTH:
ocratka Ha cute 0063 mpojykTa momoJja oT yJIelbHbIX 3aTpaT S3HEPIMH Ha U3MeJIb4YeHUe (pHcC.

1);

pacueTHoro octarka Ha cute 0063 mpoayKTa moMoJIa OT BpeMEHU U3MenbueHus (puc.2);
yEJIbHON MOBEPXHOCTH MPOAYKTA MOMOJIA OT YJEIbHBIX 3aTpaT 3HEPrMU Ha U3MEJIbUEHUE

(puc.3);

yIE€IbHON MOBEPXHOCTH MPOAYKTa IOMOJIa OT BpEMEHHU U3MebueHus (puc. 4).
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CopaeprkaHue ¢ pakyum +63 mkm, %
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8,

¢ cepual
=——cepusa 2

NS
\‘\‘1
..________.___--- -
‘—'\\ = om = =y
‘\
\:‘
20 40 60 80 100 120 140 160 180 200 220

eNnbHble 3HeprosaTtpaTbl, KBT*ac
- = -cepun1¥P P patbl, f

Puc.1. 3aBucumocts ocratka Ha cute 0063 nporykTa nmomosa ot yJI. 3aTpat YHEpriuu Ha
N3MEIbYCHHUS
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Puc. 2. 3aBucumocTts ocratka Ha cute 0063 mpoayKTa momosa OT BpEMEHU U3MEIbYEHHUS
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aHeprosaTtpartbl, KBTH/fr

Puc. 3. 3aBHUCUMOCTB y/IeJIbHON MOBEPXHOCTH MPOIYKTA MIOMOJIA OT yJEIbHBIX 3aTpaT S3HEPTUU

Ha U3MCJIBYCHUA
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Bpema nomona, MMH
= ® ="cepual

Puc. 4. 3aBUCUMOCTD y/I€JIbHON OBEPXHOCTH MPOYKTa IIOMOJIa OT BPEMEHH U3MEJIbYEHUS
PexomeHnayemble THUIIOpa3Mepbl BUOPALMOHHBIX MEJBHUI JUIS W3MEJIbYECHHUs IIIaKa
METaJUTyprHYeCKOT0 IPU HEPEPLIBHOM PEKHUME TIOMOJIa PUBEICHBI B Ta0iuIe 3.

Tabmumna 3.
PexoMeHryeMbie BHOPOMETBLHUIIBI
eJIbHast eJIbHbIE
ya o ya IIpou3BOAUTENBHOCTD, Mogeins
MMOBEPXHOCTb, Rooe3, % 3aTpaThl
2 T/9ac BUOPOMEITHLHHIIBI
cM /Tp sHepruu, KBT/T
~ 4500 ~15 ~ 95 ~3,2 CBM - 320

“IIpu pacuere yenbHOM IOBEPXHOCTH MIOTHOCT IIIAKA IPUHATA PaBHOil 3,15 kr/am®;
" pacuer MpOM3BENEH C HMCIONB30BAHMEM SKCIIEPHMEHTATBHBIX JIAHHEIX 1O OIBITHOMY TTOMOIY
IJIaKa METAILTypriuueckoro (cepus 2).

B pesymbrare nmpoBeneHHOW ~ paboThl  MONY4YeH MPOAYKT IOMOJa  Ijlaka
METaJUTypruyecKoro ¢ 0OCTaTKoM Ha cute 63 MkMm - ~ 11,5% u yaenbHOlI noBepxHOCThIO - ~ 4800
CMZ/Fp.

HccnenoBanus CTpYKTYyphl IJIAKa IMPOBOAMIIOCH METOJOM ONTHYECKOM MUKPOCKOIUHU
IPU UCHOJB30BaHUU CTEPEOKONMUYECKOro M300pakeHue ucciaeayemoro odpasua. IIpumeHeHsb
METOAMKH JUId OmpejaeneHuss (OpMbl YaCTHIl IOPOIIKOBBIX MAaTEpUATIOB M  METOJUKHU
ONpejieNieHus] pa3Mepa 4YacTULl U TPaHyJIOMETPHUYECKOI0 COCTaBa IOPOIIKOB, NPUHATHIE B
MOPOIIKOBOM METAJUIypruM COIVIACHO MexayHapoaHoro cranpapra MCO 4497. Ha puc. 5,6.
MIPUBENIEHBI PE3YJIbTAThl HCCIIEIOBAHUS CTPYKTYPhI 00pa3Li0B U3MEIbUEHHOTO 1IUTaKa.

Onucanue:

O6pazerr Nel Gosee TeMHOTO IBeTa (CKOpPEE BCETO ATO OOYCIOBJICHO HAMOJIOM (OKEJIE3a»).
BricokoaucnepcHblil MOpOIIKOBBIH MaTepuan. Pa3mep wactuil mopouika cocraBiser meHee 40
MKM. HeomHOpoAHBII MaTepual Mo TpaHyJIOMETPHIECKOMY COCTaBy, T.€. MO pa3Mepy YacTHIl.
HmeroTcs B HATMUMK 4acTHIIBI pazMepoM oT 50 MkM 10 500 Mxm. Dopma yacTUIl OCKOJIOYHAS.

O6pazen; No2 ceporo 1BeTa. BeicokoaucnepcHblii MOPOLIKOBbIM MaTepuan. Pazmep vactun
nopouika coctapisier MeHee 40 MkM. OIHOPOAHBIM Marepuan IO TPaHYJIOMETPHUECKOMY
COCTaBy, T.€. 10 pa3mepy yacTull. PopMa 4acTUIl OCKOJIOYHASI.

Oba wmarepuana u3-3a UX BBICOKOW JMCIEPCHOCTH CKIOHHBI K KOAaryjasiiuu u
arperaTHpOBaHUIO.
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kK OAO «BT3» (MBC-9 yBenuuenue 10)

v

Puc. 6. Obpazer No2, MeTannyerqecnn na

IIpn BBeneHHMH B KadyecTBE MUKPOHAMOJIHUTENS HCCIEJOBAHHBIX (U3MEIbUYEHHBIX)
Mmetayutypruyeckux nuakoB OAO «BT3» B MenKo3epHUCTbIE OETOHBI BBICOKOTO HAMOJIHEHUS
noyty4eHsl 6eToHsl ¢ mpouHocth 400 — 500 Kre/em®.

IIpu wsroronenun OeroHa wucnonb3oBanu III] CeOpskoBckoro 3aBoga MS500 u
pasHoddpaximonnsie necku ¢ My 1,0 — 2,0.

[Ipu wm3roroBieHNMH 0Opa3LOB MCIOIB30BAIM PA3HOUYACTOTHBIH BUOPOYIJIOTHUTEID,
KOTOpBIA IO3BOJMJI MPHUBECTH B KOJEOATEIbHOE IBUKEHHS KBapleBble 3€pHA IECKa, TaK U
MEJIKUE YACTHULBI METAIIYPTHUYECKOTO IIAKA HAMOJIHUTENS U 3€PEH LIEMEHTHOIO BSIKYIIETO.
Jlns cozmaHus BBICOKOM IUIOTHOCTH KECTKOTO Kapkaca, JUlsl CO3/IaHUSl HENpPEephIBHOM MO BCEMY
0o0beMy KIJEIOLIEH LEeMEeHTHOH MaTpuubl sl 00pa3oBaHUsS €AMHOTO KOMITO3UIIMOHHOTO
MaTepuania.

Takum 00pa3oM, HCHOIB30BAHHWE METAUTYPTHUECKUX IIIAKOB IMO3BOJSET MOJIY4aTh
MEJIKO3EpHUCThIE  BBICOKOMpouHble  Oetonsl (BMbB) ¢ BbicOKOW  IUIOTHOCTHIO,
MOPO30CTOMKOCTBIO, BOJIOCTOMKOCTBIO U JIp.
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IIpakTHYeckoe onpeesieHHE NAPAMETPOB PadoThl MAPOKAINEJIbLHOT0 HATPEBaTeNsl B
CTAIIMOHAPHOM TeIJIOBOM pesKnuMe

Vcanckuii JI.I'., ®okun B.M.
Bonrorpaznckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET,
r.Bonrorpan, PO

AHHOTANUA

HpI/IBeI[CHH MCTOAHKA, SKCIICPUMCHT, pacdC€T IO ONPCACICHUIO TCINIOTCXHUYCCKHUX
CBOMCTB U InapaMETPOB MIapOKAIICIIBHOI'O HArpeBaTeiisd B CTAHUOHAPHOM TCIIJIOBOM PEKUME.

KuaroueBble c10Ba: TENJIOTEXHUYECKUE CBOKMCTBA, TAPOKANEIbHbBIA HArPEBATEb.

OKCIIepUMEHTAIbHOE  OIpEJe/IEHUEe TEIUIOTEXHUUYECKUX CBOMCTB UM IapamMeTpoB
[IapOKAaIEeJIbHOTO HArpeBaTessl IPOU3BENEHO B CTAllMOHAPHOM TEIUIOBOM pexume. [IpuHiun
paboThI MapoKanebHOro HarpeBares OCHOBaH Ha 3(dexre TerioBoil TpyOs! [1].

Cxema 3KCcriepuMEHTaJIbHOM YCTaHOBKH NMpUBEJEHA Ha puc. 1.

METANM4eCKan Tpyoa

N %
2- KpyrnaA
METANNMYEC KA Toyda
3-T3H
,0‘_‘___¥_ﬁ_;>® 4- MECTA 3aKpEMneHuA

TEpMONEp

o LA

Puc.1. Cxema 3KCIEpUMEHTaJIBHON YCTaHOBKHU

[TapokanenbHblii HarpeBaTellb NPEACTAaBISIET COOOM TepMETHUYHYH) KOHCTPYKIUIO H
COCTOMT M3 IBYX MPOQPHIBHBIX METAIINYECKUX KOIIEKTOPOB 1. KoJIeKTOphl COeTMHEHBI MEXAY
co00#l NeBAThIO HWIMHAPHYECKUMH MeTaulndeckumu Tpybamm 2 & 34x3 mm. B HmxHUR
koiiektop 1  BBapeHsl JABe 000HMBI, B KOTOpbIE YCTAaHOBJEHBI JIBa TpPyOuaThIX
anekTpoHarpesarens 3 MomHocTeio 500 BT kaxapiif. BHyTpu nmapokanenbHOro HarpeBaTens
MOMEILEHO Pacu€THOE KOJINYECTBO BOJIBI.

PaboTa nmapokanesbHOro HarpeBaTes.

[Ipu pabote mapokanenbHOr0 HarpeBarens Boja B HUKHEM KoJilekTope 1 HarpeBaercs,
IpeBpalaeTcs B nap, no Tpyoam 2 moJHUMAaeTcsi B BEpXHUM KoysiekTop 1, map KoHaeHcupyercs
B BEPXHEM KOJUIEKTOpE M CTeKaeT 1mo Tpybam 2 obOpatHo B HikHHI Koimektop 1. Temora,
BBIJICJIAIONIAsICS IPU KOH/IGHCAIUY TIapa, epeaaércesi CTeHKaM Tpyo.

Jis  uccrnegoBaHHS — TEIUIOTEXHUYECKHMX  CBOWCTB  BBIOpaHBl  MAapOKamesbHbII
Harpesateiss [IKH-II ¢ HomuHaneHOM anekTpuueckoit MmoutHocteo 1000 Bt nponssoactea OO0
«BOCT» u pa3paboTaHa dKCIIepUMEHTaIbHAsI YCTAaHOBKA.

JUia  u3MepeHuss TeMmIepaTyp Ha IIOBEPXHOCTM HAarpeBaTelld  HCIOJIb3YIOTCA
TEpPMODJICKTpUYecKkne TpeodOpazoBatenu (tepmomapsl) tuma JTIIL-011-0,5/1,5. Mecra
YCTaHOBKM TepMmonap Iokazansl Ha puc. 1. TepmoOJIC or TepMomap MOCTYHNAeT Ha BXOJBI
MOAYJS BBOJA aHAIOroBoro uzMepureiabHoro MBAS nponssoacrea OOO «OBEH».

[Inomanu HapyXHBIX IOBEPXHOCTEN NAPOKANENLHOTO  HATPEBATENS  COCTABIAIOT
COOTBETCTBEHHO JUIs1 HIKHEro koisekropa 0,186 M, s BepxHero kosiektopa — 0,1624 M,
JUI BEepTUKAIbHBIX TpyO — 0,4422 M2, Tlnomas MOBEPXHOCTU KOXKyXa cocraBiseT 1,178 M.
[ToTpebnsiemass MoTHOCTH HarpeBarenst ycranosiena 1000 Br.

1- NpofrnEHaA
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KonmdgecTBo TemnoTel, mepegaBaeMoe OT TMOBEPXHOCTH HCCIEAYEeMbIX HarpeBareiei
OKpYXKalollleMy BO3AYXY, CKJIaJIbIBaeTCsI M3 KOHBEKTUBHOTO M JIYYHUCTOrO TEIJIOOOMEHA.
MHTEHCUBHOCTh KOHBEKTUBHOTO TETIOOOMEHA XapaKTepu3yeTcs KOIPPUIIMESHTOM TEIJI00TAaYn
., KOTophIi onpeaensiercs o Gpopmyne Herotona-Puxmana. [3].

padpouk pacnpeneneHna TeMnepaTyp Ha

130 noBepxHoctu MNKH

110

90

1

%0

==

o

=

et

30

10 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

0:000:060:120:180:240:300:360:420:480:541:001:061:121:181:241:30
——T1 °C T2 °C

Puc. 2. I'padux pacupeneneHus Temreparyp Ha OBEpXHOCTH NapOKaeIbHOro
Harpesarens 0e3 Koxyxa
rie Ti — Temmeparypa HIKHero koiuiekropa, °C; rme T, — TemmepaTypa
BepTUKAIBbHBIX TPYO, °C; rue Tz — TemnepaTypa BepxHero kosiekropa, °C;

Fpadguk pacnpepgeneHua Temneparyp HanosepxHoctuNMKH
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0:000:060:120:180:240:300:360:420:480:54 1:001:061:121:181:241:301:361:421:481:54 2:00

Bpema, (Yac:MHH)
[ ——T1°C ——T2°C ——T3°%C ——T4°C ——T5°C |

Puc. 3. I'paduk pacnipenenenus TeMreparyp Ha MOBEPXHOCTH MTapOKAIEILHOTO
HarpeBaTelisi C KOKyXOM
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rae 11 — TemmepaTypa HMKHero komiekropa, °C; rae T, — Temmneparypa
BepTUKAIBHBIX TpYyO, °C; rae T3 — Temmeparypa BepxHero kosuiektopa, °C;
rae T4 — TeMieparypa HHUXKHEH yacTu Koxyxa, °C; rue Ts — Ttemmeparypa
BEpXHEN YyacTu Koxyxa, °C
B pesynprare Ui ompenesieHUs KOJIMYECTBA BBIIEIMBILICHCS TEMJIOTHl IpH
KOHBEKTHBHOM TEINIOOOMEHE UCII0JIb3YEM 3aBUCUMOCTH!

Qg =a-F(Ty,=Ts), (1)

rjae o - Ko3hOUIMEHT TeIUIO0TIauH, BT/(M2~K), F — mutommaaps moBepXHOCTH HarpeBareds, M,
Tw u Tf —Temneparypbl CTEHKH U BO3/lyXa COOTBETCTBEHHO, K.
3aBUCUMOCTh ISl BBIYMCIEHHUS CpeAHero Kod(pduiueHTa TEeIooTAaud o Mpu
CBOOOJHOM JBI)KEHHUU BO3[yXa MEXIY 3allUTHBIM KOXYXOM U PaJdaTOpOM IapoKarelbHOTO
HarpeBareist UMEeT BUJI:

pr |02
N n &
Nu, =N - (GrPr)? | = | )
Pr.
2

rae monpaska (Pr/Pr.)’? NpuMeHsATCS NpM BBIYMCICHHM TEIUIOOTAAYM JUIS KamedbHBIX
KHUIKOCTeH, TMocTostHHBIe C M N 3aBUCAT OT peXHUMa CBOOOJHOTO JBWKCHHS W YCIOBHI
00TeKaHus MOBEPXHOCTH.

3HaueHne cpeaHero Kod(h(UIMEHTa TEeIIoOTHaYl « s HIDKHETO U BEPXHEro

KOJIJICKTOPOB IapOKaIICJIbHOI'O HArp€BaTCIsl PaCCUUTBIBACTCA

3 3 12
(GrP1)z =00z % Pr, = 9,81iwo,703: 213-10°,
Va 293 (15,06)

[Tpu monyuennom 3HaueHuu (GrPr), mo tadbmuie Ha ctp. 146 [2] 3nauenue C =0,5; n =
0,25. Torma

Nu, =0,5(2,1310°%)%% =19,09

y) 1072 - -
o =Nu, 22 -19,002°%197 518 Assi2.oR)
I 0,08
3HaueHue cpeaHero kodd@uuMeHTa TEImIoOTAaYM « [ BEPTUKAIBHBIX TpPyO

MapoKaneJIbHOr0 HarpeBaTeysl paCCUYUTHLIBACTCA

AtH 2 1 40-0,8%.10% 9
GrPr), =gfB. ——Pr, =981— — 2> "~ (0703=212-10°,
( )& gﬂ& Vaze ® 293 (15,06)2

[Tpu momyuernom 3uaueHuu (GrPr), mo Tabnuie Ha ctp. 146 [2] 3nauenue C = 0,75; n =
0,25. Torma

Nu,, =0,75(2,1210°)%% =161,03
-2
o= Nu, ?—$=161,03%=5,21 Ad/(2-R)

KonmuecTBo TemnoThl, mepeaaBaeMoe MapoKarneIbHbIM HarpeBaTeleM B OKPYKAIOIIYIO
cpeny usnydenunem, onpeaenéH mno ¢popmyne Credana-bonbimana:

~ Tw 4 T¢ !
Qe =&i -fig-F (m) —(mj 1 3)
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rne ¢, = 5,6703 BT/(MZ‘K) — W3JIydareiabHas CIOCOOHOCTH aOCONIOTHO YEPHOTrO Tena; &y —
IPUBEJICHHAsl CTENEHb YEPHOThl YYacTBYIOLIMX B TEIUIOOOMEHE MOBEpXHOCTeH; F— B3aumuas
IJIOIIAb U3JIy4YEHHUs ITIOBEPXHOCTEH, M Ty — TeMIeparypa u3iydarouiei nosepxsocry, K; Tr —
TEeMIIEPATypa TEIUIOBOCIIPUHUMAIOLIEHN TIOBEPXHOCTH, K.

3alIUTHBIA KOXYX SIBISETCS S9KPAaHOM, MOSTOMY B pacdyérax JIY4HCTOrO TerjooOMeHa
MEX]y HarpeBaresieM M KOXKyXOM He0OXOAMMO HCIOJIb30BaTh NPUBEAEHHYIO CTENIEHb YE€PHOTHI
U3JIy4aroUIe ¥ BOCIIPUHUMAIOLIEN TTIOBEPXHOCTEN.

-1

1 F_ 1 F_
g =|1+| ——1| L2 4| —-1| 2 (4)
&1 F &1 F
TO€ & — CTENEHb YEPHOTHI H3JydaroUled IIOBEPXHOCTH, & — CTEINEHb YEPHOTHI

. 2.
TEIJIOBOCIIPUHUMAIOIIEH MOBEpXHOCTH; F1 — miomanbs moBepxXHOCTH u3nydeHus, M°; Fy —
. 2.
IUIONIA/Ib TEIUIOBOCIPUHUMAIOIIEH MOBEpXHOCTH, M*; Fi., — B3aMMHas IUIoHIa[b H3JIy4YEHUs
M)
MOBEPXHOCTEH, M".

-1
o =|1e[ L 4] 079+1478 (1 ) 0794117870
0,84 0,79 0,45 1178

KIIJ] mapokareabHOro HarpeBaTels OnpeesieTcs mo Gopmyie:

Qu .100% )
Vé.
rne Qs — 0Omuil TermoBoil moTOK HarpeBatens, Br; Q,, — 3JeKkTpuueckas MOIIHOCTh
HarpeBarels.
[Tocne ycTaHOBHBLIErOCS CTAlMOHAPHOTO TEIIOBOIO pEKHUMa ONPENEIICHbl CPEIHHE
TEMIIEpaTypbl Ha IMOBEPXHOCTH HArpeBaTeisi U 3alIUTHOTO KOXYyXa, KOTOpbIE MPUBEICHBI B
Tabaunax 1 u 2.

Mgz =

Tabauya 1.
PesynbTaThl MicciieI0BaHU TApOKAIEIbHOTO HarpeBaTess 0e3 KoKyxa
TennoTexHuyeckui napaMmerp
Cpeusis TeMiepaTypa HHXKHETO 4acTh Koxyxa ty, °C 118,7
CpeiHsist TEMIEpATypa CpeHEN YacTh Koxkyxa tp, °C 106,8
Cpennsis TEMIepaTypa BEpXHel yacTu Koxyxa t3, °C 108,8
KonBekTHBHBIN TeIUTOBOM MOTOK HarpeBarenst Qy, BT 380,42
Jlyauctelii TeroBoii moTok Harpesaress Q,, Bt 532,54
OO6uwii TerioBoit MOoToK HarpeBarenst Qupy, BT 912,97
KIIJ1 narpeBarens 91,3
Tabauya 2.
PesynbTaThl HcclieI0BaHUN MTAPOKAIEIbHOTO HarpeBaTelsl ¢ KOXKYXOM
TermnoTexHnyecKui napaMeTp

Cpennsisi TeMIieparypa HIWKHero kosuiekropa ty, °C 125,9
Cpennsis TeMIeparypa BEpTUKAILHBIX TpyO tp, °C 120,7
Cpennsist TeMIieparypa BEpXHero Kojuiekropa ts, °C 1151
Cpensisi TeMIeparypa NOBEPXHOCTH KoxKyxa tk, °C 46,8
KonBekTHBHBIN TeITOBOM MOTOK HarpeBatens Qy, BT 427,07
Jlyuauctelii TemnoBoii moTok HarpeBarens Q,, Bt 206,09
KoHBeKTHBHBIN TEITOBOM MOTOK KOXxyxa Qy, BT 205,44
JIygucThIi TeIToBOM MOTOK Koxyxa Q,, BT 77,35
OOuMii TerI0BOM MOTOK Harpenarens ¢ KOXKyXoM Q,s,, BT 915,95
KTI]J] narpeBarens 91,6 %
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BeiBoa:  KCnepUMEHTANbHBIMM ~ UCCIEAOBAHUSAMU (5  ONBITOB)  ONpEAENEHbI
TEIJIOTEXHUYECKHE TlapaMeTphl TapoKamneJIbHOTrO HarpeBarelns, Kod(PQHUIHUEHT IOJIE3HOTO
JNEUCTBUS HArpeBaTeNisi C 3alUTHBIM KOXXYXOM W 0€3 3aluTHOro KOXyxa. B pesymbrare
uccnenoanuii KIIJI narpesarens B npenenax 91-92 %, 4to no3BosisieT caenarh BHIBOA O BEPHO
BBHIOpPAHHOW METOAMKE UCCIEAOBAHUI U MPAaBUIBHOCTU PAcuETOB.
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CpaBHUTEJIbHOE ONIpe/ie/ieHe TAPAMETPOB MACJISTHOTO JJIEKTPOHATPEeBATENs U
JJIEKTPUYECKOI HATPeBaTEILHOW MAHeJIH B CTAIIMOHAPHOM TEILIOBOM pesKHMe

Vcanckuii JI.I'., ®okun B.M.
Bounrorpaackuii rocyjapcTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
r.Bosrorpazn, PO

AHHOTANUA

HpI/IBejleHI)I MCTOAHKA, JSKCICPHUMCHT, pacd€T IO ONPCACICHUIO TCINIOTCXHUYCCKHUX
CBOWMCTB H apaMeTpoB MACJIAHOTO DJJICKTpOHArpeBareyisds U Hal"peBaTeJ'ILHOI‘/’I Ina"Hein B
CTallMOHAPHOM TCIIJIOBOM PEIKHME.

KiaroueBble cJ1oBa: TCINIOTEXHUYECKHUE CBOﬁCTBa, MacCIISTHBIN HarpeBaTclib.

DKCIIepUMEHTAbHOE ~ OIpEJeNIeHNe TEIUIOTEXHHYECKUX CBOWCTB U IapamMeTpoB
MaclIsTHOTO HarpeBartesst M HarpeBaTenbHOW naHenn «HOBA» mpou3BeneHO B CTallMOHAPHOM
TETJIOBOM pexume [1].

CxeMa SKCIEpPUMEHTAJIbHOM YCTAaHOBKM M0 ONPEAEICHUIO IapaMeTpOB MAacisHOTO
HarpesaTelis IpUBeeHa Ha puc. 1

1- KOpIYC MacnAHOro
HarpebaTens

2-T3H

3- MecTa YCTaHOBKM
TepMonap

Puc. 1. Cxema 3KcriepuMEHTAIIBHON YCTaHOBKH
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MacnsHblii HarpeBarelb MPeaCTaBIseT cO00 repMETHUHYI0O KOHCTPYKIIMIO U COCTOHT
u3 koprmyca 1. B HuKHEH dYacTM MAaciIHOTO HarpeBaTelss YCTaHOBJEHbI TpyOuaTble
AJIEKTpOHArpeBaTesiu 2 cyMmmapHoi MomrHocTh0 2000 Br.

1- kopnyc HarpeeaTensa
2-T3H

3- MECTa 3AKPEnNEHHA
TEpMONap

Puc. 2. Cxema 3KcriepuMEHTAIIbHOM YCTaHOBKU

Jnst uccnenoBaHusl TEIUIOTEXHUYECKUX CBOMCTB BBIOpAaHBI MACISHBIA HarpeBartelb,
HarpeBaTelibHas MaHeNb U pa3paboTaHa SKCIIepUMEHTaIbHas YyCTaHOBKA.

Jns  u3MmepeHus TeMmMmeparyp Ha IOBEPXHOCTH  HAarpeBarelisi  HMCIOJIb3YIOTCS
TepMOdJICKTpUUeCKre TpeoOpa3oBarenu (tepmomapei) tuma JITIIL-011-0,5/1,5. Mecra
YCTaHOBKM Tepmomnap mokazanbl Ha puc. 1. TepmoDJIC oT Tepmomap MOCTymaeT Ha BXOMbI
MOAYJS BBOJA aHANOroBoro uamepureiabHoro MBAS npousBoacrea OOO «OBEH».

B pesynbrate mpoBeAEHHBIX HCCICIOBAHUN TIOCTPOSHBI TI'padUKU pacmpeeICHUs
TEMIEpaTyp Ha TOBEPXHOCTH MACISHOTO HarpeBareiss puc. 3 W Ha [OBEPXHOCTHU
HarpesatesnbHOl nanenu «HOBA» puc. 4.

[Inomane HapyKHOW MOBEPXHOCTH MACISHOTO HarpeBarens cocraBisier 1,646 M7,
IJI0IIaAb TOBEPXHOCTH HarpeBaresbHOM nanenu «HOBA» — 1,205 M2,

[Ipyn KOHBEKTHBHOM TEIJIOOOMEHE MPOIIeCC MEPEHOca TEIUIOTh HEPa3phIBHO CBS3aH C
MOJIEKYJISIPHBIM TIEPEHOCOM CaMO#l cpenbl. VHTEHCHBHOCTh KOHBEKTHBHOTO TeIIo0OMeHa
XapakTtepusyercss Kod()(QHUIMEHTOM TEemJI00TAaYd «, KOTOpbIN ompexaensercss mo ¢GopMmyle
Herotona-Puxmana. [3].

B pesyapraTte nns  ompeneneHUss KOJIMYECTBA  BBIACIHBIICHCS TEIUIOTHI  MPHU
KOHBEKTHBHOM TETNIOOOMEHE UCTIONIb3yeM 3aBUCHMOCTH:

Qg =a-F(Ty,=Ts), (1)

rze o - Kodp(HULIHEHT TeMJI00TAAYH, BT/(MZ‘K), F — mutonmaas moBEpXHOCTH HarpeBares, M,
Tw 1 Tf —TemnepaTypbl CTEHKH M BO3/lyXa COOTBETCTBEHHO, K.
3aBUCUMOCTh U1l BBIYMCIEHHUS CpEeAHEro Kod(puIMeHTa TEeIIooTAaud o IpU
CBOOOJHOM JIBI)KEHUHU BO3/yXa BOKPYT HarpeBaTesi UMeeT BU:

Ao Asin2 of
a=Nu, =, Ao/(i‘-°N),
® ] ( ) ?)
0,25
~ n [ Pl
Nuae:N-(GrPr)ae-(—J : 3)
Pr,
rae IoImpasBKa (Prm/PI‘C)O‘25 IIPUMEHATCA IIPU  BBIYUCICHUU TEIUIOOTAAYM JUIS  KalleJIbHBIX

KUAKOCTeH, mocTossHHbIe C W N 3aBUCAT OT pPEeKUMa CBOOOJHOTO JBMKEHHS M YCIOBUU
00TEeKaHUs MOBEPXHOCTH.
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3HayeHue cpeaHero Kod(p(UIMEeHTa TEeIMIO0TAAYH « JUIsl MAacisSHOrO HarpeBaTes
PacCUYMTHIBAECTCS 110 METOAUKE

AtH3 1 55.0,73.10% 9
(GrPr), =g, ——Pr, =9,81— 2" -~ 0,703=1,96-10°,
TR E 293  (15,06)°

[Tpu nonyuennom 3HaueHuu (GrPr), mo Tadmuue Ha ctp. 146 [2] 3nauenune C = 0,75;
n=0,25. Torga

Nu, =0,75(1,9610°)%?° =157,76

-2
a=Nu, %:157,762’53’7710 _6,02 Ad/(i2-°N)

Fpagmk pacnpegeneHna TeMneparyp HanoBepxXHOCTU MacNsAHOro
130 Hﬂ]’pFHﬂTFﬂﬂ

110 &

\
|

Tewepawaq °C
o o

| S

M

w
o

—_
o

0:00 0:02 0:04 0:06 0:08 0:10 0:12 0:14 016 0:18
Bpem4a, (Yac:MUH)
[ ——T1°C —=—T2°C _ —=—T3°C ]

Puc. 3. I'paduk pacnpeneneHus TeMreparyp Ha MOBEPXHOCTH MACIISTHOTO HAarpeBaTeIst
rae Tp — Temmeparypa HUXHeH yactu kopmyca, °C; rme T, — Temmeparypa cpemHeit
yacTu Kopmyca, °C; rue T3 — Temneparypa BepxHei yactu kopmyca, °C
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Fpacl:wlk pacnpepeneHus Temnepatyp Ha

110 W
. fw/iwm
ol

HE

f/f

0:00:0D:040:00:089:10:1D:19:1®:18:20:2D:240:20:28:30:3D:349:30:38:40
Bpems, (Yac:MUH)
[ —=——T1°C —=—T2 9% ——T3 °C |

Puc. 4. I'paduk pacrnpenencHuss TemiepaTyp Ha IMOBEPXHOCTH HarpeBaTelbHON MaHeIn
«HOBA»
rae Tp — TeMmeparypa HUXHel yactu kopmyca, °C; rme T, — Temmeparypa cpemHeit
yacTu Kopmyca, °C; rae T3 — TeMieparypa BepxHel yactu kopiyca, °C

3HayeHHe Cp€aHCro K03(1)(1)I/II_[I/I€HT3 TCILIOOTAAYN & O HarpeBaTenLHoﬁ IHa”"HCJIN II10
MCTOJHKC

3 3 1012
(GrP)e =9fs 20 pr, =981 M0,703::2,,(:35-108,
V2 293  (1506)2
[Tpu monmyuernom 3uaueHuu (GrPr), mo tabnuie Ha ctp. 146 [2] 3nauenue C = 0,75; n =

0,25. Torma
Nu, =0,75(3,6510%)%% =10368

2
o =Nu, )I“ 10368% 692 Ad/(i2.°K)

KomnmdaecTBo TemnoTel, mepeaaBaeMoe MapoKaredbHbIM HarpeBaTeieM B OKPYKAIOIIYIO
cpeny usnydenunem, onpeaenéH mno ¢popmyne Credana-bonpimana:

o Tw 4 T
cero el (] ’

roe ¢, = 5,6703 BT/(MZ'K) — W3JIyJareibHas CIIOCOOHOCTH aOCONIOTHO YEPHOTO TeNa; &y —
MIPUBEJICHHAS CTENEHh YEPHOTHI YUACTBYIOIIMX B TEIDIOOOMEHE MOBEPXHOCTEH; F— B3amMmHas
TUIOMIA/Ib U3TYYEeHHs MMOBEpXHOCTeH, M™; Ty, — TemmepaTypa uziydaromieit mosepxnoctu, K; Tr —
TeMIIepaTypa TEIJIOBOCIPUHUMAOLIEN TOBEPXHOCTH, K.

KIIJ] mapokamnenbHOro HarpeBaTes onpeaensercs mno Ggopmyse:
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Mizas = QI& -100%

Vé.

rae Qosy — 0OWMI TeruoBoW MOTOK Harpemarens, BT; Q.

HarpeBareis.

()

OJICKTPpHUYECKasd MOIIHOCTH

[locne ycTraHOBHBIIErOoCs CTAaMOHAPHOTO TEIUIOBOTO PEXHMMa OIPEICICHbl CpPEeaHUE
TEeMIIepaTypbl Ha MOBEPXHOCTH MAcClIIHOTO HarpeBaTenis u HarpeBareiabHOM maHenun «HOBAY,

KOTOpBbIC TPUBECHBI B Ta0MIaX 1 1 2.

Tabnuya 1.
Pe3ysbTaThl HCCIICIOBAHNI MACIITHOTO HarpeBaTelis
Tennomexnuueckuii napamemp
Cpenusis TeMIeparypa HUKHETO 4acTH Koxyxa ty, °C 113,8
Cpennsis TeMIeparypa CpeHel 4acTu Koxyxa tp, °C 102,8
Cpennsist TeMIieparypa BepxHei yacTu Koxyxa t3, °C 77,6
KonBekTuBHBIN TeI10BOM MOTOK HarpeBatens Qy, BT 723,88
Jlyuauctelil TemnoBoii moTok HarpeBarens Q,, Bt 420,45
OOmwmii TertoBoi mOToK HarpeBatenst Q,s,, BT 1144,34
KIIJI narpeBaTenst 63,6%
Tabmuma 2.

Pe3y.]'IBTaTBI I/ICCJ'IeI[OBaHI/Iﬁ HaneBaTeHBHOﬁ IIaHCIn

Tennomexnuueckuii napamemp

CpeHsist TeMIieparypa IoBepXHOCTH Koxkyxa ty, °C 118,8
KonBekTuBHBIN TeII0BOM MOTOK HarpeBatens Qy, BT 782,28
Jlyuuctelil TemnoBoii moTok HarpeBarens Q,, Bt 632,01
OO0muit TeroBoi norok HarpeBaTelst Qs BT 1414,29
KT1J] narpeBarens 70,7%

BbiBOA: 3KCIEPUMEHTANIBbHBIMU HCCIEIOBAaHUAMHU ONPEIENIEHBl TEIUIOTEXHUYECKUE
napaMeTpbl MacjasHOro HarpeBaTeliss (5 ONBITOB) M HarpeBaTelbHON maHenu (5 OIBITOB).
Koadduuunent mnosnesnoro neicTBUs MacisHOTO HarpeBaTessi cocTaBuil 62-64 mpolieHTa,

HarpeBaTeNnbHOM nmanenu - 70-72 nporeHra.
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ABSTRACT

Quantum  chemical calculation of a molecules of 2-methylsulfanil-4-
difluoromethoxypyrimidine, 2-ethylsulfanil-4-difluoromethoxypyrimidine, 2-isopropylsulfanil-
4-difluoromethoxypyrimidine,2-isobutylsulfanil-4-difluoromethoxypyrimidine, 2-methylsulfanil-
4-difluoromethoxy-6-methylpyrimidine, 2-ethylsulfanil-4-difluoromethoxy-6-methylpyrimidine,
2-isobutylsulfanil-4-difluoromethoxy-6-methylpyrimidine is executed by methods MNDO and
AB INITIO in base 6-311G** with optimization of geometry on all parameters for the first time.
The Optimized geometrical and electronic structure of these compounds is received. Acid force
of these compounds is theoretically appreciated (MNDO: 26<pKa<27, AB INITIO: 28<pKa<32).
It is established, than 2-methylsulfanil-4-difluoromethoxypyrimidine, 2-ethylsulfanil-4-
difluoromethoxypyrimidine,2-isopropylsulfanil-4-difluoromethoxypyrimidine,2-isobutylsulfanil-
4-difluoromethoxypyrimidine, 2-methylsulfanil-4-difluoromethoxy-6-methylpyrimidine,
2-ethylsulfanil-4-difluoromethoxy-6-methylpyrimidine, 2-isobutylsulfanil-4-difluoromethoxy-6-
methylpyrimidine to relate to a class of weak H-acids (pKa>14).

Keywords: quantum chemical calculation, method MNDO, method AB INITIO,
2-methylsulfanil-4-difluoromethoxypyrimidine,  2-ethylsulfanil-4-difluoromethoxypyrimidine,
2-isopropylsulfanil-4-difluoromethoxypyrimidine,2-isobutylsulfanil-4-difluoromethoxy-
pyrimidine, 2-methylsulfanil-4-difluoromethoxy-6-methylpyrimidine, 2-ethylsulfanil-4-
difluoromethoxy-6-methylpyrimidine, 2-isobutylsulfanil-4-difluoromethoxy-6-
methylpyrimidine, acid force

Aims and backgrounds

The Aim of this work is a quantum chemical calculation of molecules 2-methylsulfanil-
4-difluoromethoxypyrimidine,2-ethylsulfanil-4-difluoro-methoxypyrimidine,2-isopropylsulfanil-
4-difluoromethoxypyrimidine,2-isobutylsulfanil-4-difluoromethoxypyrimidine, 2-methylsulfanil-
4-difluoro-methoxy-6-methylpyrimidine,2-ethylsulfanil-4-difluoromethoxy-6-methylpyrimidine,
2-isopropylsulfanil-4-difluoromethoxy-6-methylpyrimidine,2-isobutylsulfanil-difluoromethoxy-
6-methylpyrimidine [1,2] and theoretical estimation their acid power by methods MNDO and
AB INITIO in base 6-311G**. The calculation was done with optimization of all parameters by
standard gradient method built-in in PC GAMESS [3]. The calculation was executed in approach
the insulated molecule in gas phase. Program MacMolPIt was used for visual presentation of
models of molecules. [4].

RESULTS of CALCULATION

Optimized geometric and electronic structures, general and electronic energies of
molecules 2-methylsulfanil-4-difluoromethoxypyrimidine, 2-ethylsulfanidifluoro-
methoxypyrimidine,  2-isopropylsulfanil-4-difluoromethoxypyrimidine,  2-isobutylsulfanil-4-
difluoromethoxypyrimidine,2-methylsulfanil-4-difluoromethoxy-6-methylpyrimidine, 2 ethyl-
sulfanil-4-difluoromethoxy-6-methylpyrimidine, 2-isopropylsulfanil-4-difluoromethoxy-6-
methylpyrimidine, 2-isobutylsulfanil-4-difluoromethoxy-6-methylpyrimidine were received by
methods MNDO and AB INITIO in base 6-311G** and are shown on fig. 1-16 and in tabl. 1-17.
The universal factor of acidity was calculated for method MNDO by formula
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pKa=42.11-147.18qmax "+ (where, +0.10<qmax '+ < +0.11 — a maximum positive charge on atom
of the hydrogen) and for method AB INITIO pKa=49.04-134.610ma [5],which used with
seccsess, for example in [6-31]. (where, +0.13<qmax = < +0.16). 26<pKa<27 (MNDO),
28<pKa<32 (AB INITIO).Quantum-chemical calculation of molecules 2-methylsulfanil-4-
difluoromethoxypyrimidine,2-ethylsulfanil-4-difluoromethoxypyrimidine, 2-isopropylsulfanil-4-
difluoromethoxypyrimidine,2-isobutylsulfanil-4-difluoromethoxypyrimidine, 2-methylsulfanil-4-
difluoromethoxy-6-methylpyrimidine,  2-ethylsulfanil-4-difluoromethoxy-6-methylpyrimidine,
2-isobutylsulfanil-4-difluoromethoxy-6-methylpyrimidine by methods MNDO and AB INITIO
in base 6-311G** was executed for the first time. Optimized geometric and electronic structures
of these compounds were received. Acid power of studied molecules was theoretically evaluated
(26<pKa<27(MNDO), 28<pKa<32 (AB INITIO)). These compounds pertain to class of very
weak H-acids (pKa>14).

The Table 1.
General energy (Eo), electronic energy (Eej), maximum positive charge on atom of the hydrogen
(Qmax ), the universal factor of acidity (pKa) molecules of fluorine-containing pyrimidines.
Ne Pyrimidine Method -Eo -Eeql Omax + | pKa
kDg/mol kDg/mol

1 2-methylsulfanil-4- MNDO 267467 1146348 +0.10 27
difluoromethoxypyrimidine AB INITIO 2649786 4795077 1014 30

2 2-ethylsulfanil-4- MNDO 282544 1262764 +0.11 26
difluoromethoxypyrimidine AB INITIO 5752131 5120463 1014 30

3 2-isopropylsulfanil-4- MNDO 297601 1415574 +0.11 26
dlfluoromethoxypyrlmldlne AB INITIO | 2854460 5531650 +0.16 28
4 2-isobutylsulfanil-4- MNDO 312632 1587688 +0.10 27

difluoromethoxypyrimidine "AB INITIO | 2956778 5971860 | +0.13 | 32

5 2-methylsulfanil-4- MNDO 282558 1279166 | +0.10 | 27

difluoromethoxy-6- ABINITIO | 2752149 5147744 | +0.14 | 30
methylpyrimidine

6 2-ethylsulfanil-4- MNDO 297630 1416522 | +0.10 | 27

difluoromethoxy-6- ABINITIO | 2854483 | 5519953 | +0.14 | 30

methylpyrimidine

7 2-isopropylsulfanil-4- MNDO 312687 1578119 +0.10 27

difluoromethoxy-6- P\ g NI | 2956812 | 5946904 | +0.16 | 28
methylpyrimidine

8 2-isobutylsulfanil-4- MNDO 327720 1758670 +0.10 27

difluoromethoxy-6- ABINITIO | 3059131 6403461 | +0.13 | 32
methylpyrimidine
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Abstract

For the first time it is executed analysis of mechanism conductivity in
polyarylenphtalydes,which in polymers is carried out on channels which are located by chaotic
image and penetrate a film of polymer and the reason of switching of a polymeric film from not
spending condition in spending under action of small indignation .

Keyword: conductivity, polymers, polyarylenphtalydes.
Introduction.

Jump on some orders of conductivity of a film is observed in a number of the polymers
having threadlike structure, at weak change of external conditions (pressure, an electric field).
The law of the Ohm is carried out outside of area of jump. Interest to mechanisms of switching
in polymers is caused by that polymeric substances are the most perspective for use in
microelectronics where the thin spending film with anisotropic and nonlinear characteristics is
required.

The Attempt to find superconductivity in polymeric systems is the most interesting.
This interest amplifies opening of superconductivity in ceramics. Properties of ceramics and
polymers are similar. The mechanism of superconductivity in ceramics is unknown. One of
applicants for a superconductor is polyacetylene. Synthesis of polyacetylene is well mastered,
and physical properties are widely investigated. Polyurethanes, polyphenilethylenephtalides,
oxidized polypropylenes are substances with similar properties.

Polyphenilethylenephtalides possess especially interesting properties. They are
insulators or semiconductors in the basic condition. They become high-conductivity connections
at switching. The volt-ampere characteristic of a spending condition appears bistable and looks
like the butterfly or a hysteresis. We shall begin studying polyarylenphtalydes.

Conductivity in polyarylenphtalydes.

Conductivity in polymers is carried out on channels which are located by chaotic image
and penetrate a film of polymer.

The mechanism of fast formation and disappearance of spending channels represents the
big interest. Models of type of metal moustaches are offered. They do not explain all properties
of such channels. We shall consider the mechanism of formation of such channel, connected by
transformation of a polymeric circuit. We manage to explain the majority of experimental results
known to the present time: reversible jump of conductivity on some orders at the appendix small
uniaxial pressure approximately in 10% Pascal and (or) an electric field; tolerance of a film to
hydrostatic pressure; absence of effect in thick tapes and its occurrence at addition of pounded
glass.

A structure of a polymeric circuit.

The reason of switching of a polymeric film from not spending condition in spending
under action of small indignation is covered in a structure of a monomeasured part which for the
given class of polymers (polyarylenphtalydes) can is in two updatings: 1) the atom of carbon has
sp® hybridization (the plane of benzene ring of lateral group is approximately perpendicular the
basic circuit, the circuit of interface of monomeres along the basic circuit is broken off). 2) The
Atom of carbon has sp? hybridization and it provides interface between monomeasured parts of a
circuit.
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Gradual transformation of not spending condition in spending is shown on Figure 1.
The mechanism:

1) Polymer consists of parts 5 and 6.

2) External influence breaks off one communication in initial parts of polymer. All polymer
consists of parts 5 and 6. Two initial parts look like 3 and 4.

3) Two initial parts will be transformed in spending, becoming, specified on 1 and 2. Initial parts
pass on a circuit to places 3 and 4, and 5 and 6 continue a circuit.

lg
)vbasic c. / 1 Paste e W

* 1 B 2
lg le
/K\/\basic C. A\ A \ 1 basic c. W
Ty
3 lg
g |
X N\ AN basic c. W basic ¢. N N\
5 6

Figure 1. The scheme of distribution of soliton on polymer.

4) The Number of parts of type 1 and 2 accrues at the left and spending "tail" is formed.
The transitive area of polymer from two parts of type 3 and 4 follows spending "tail”. Not
spending area from parts of type 5 and 6 follows further. This area gradually decreases in sizes.
The atom of carbon has sp® hybridization. The plane of benzene ringof of lateral group
(in our case a phtalyd radical) is perpendicular the basic circuit (p = 0). ¢ — A corner of turn of
lateral group. The atom of carbon in the spending bridge has sp® hybridization. The plane of
lateral group (lg) becomes a parallel basic circuit: ¢ = w/2. The structure of bridges is
characterized by a corner ¢, which has not only the specified extreme values, but also all
intermediate[7].
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Abstract

It is executed analysis of mechanism conductivity in polyarylenphtalydes, conductivity
in polymers and nhe mechanism of switching.

Keyword: conductivity, polymers, polyarylenphtalydes, mechanism of switching.
Introduction.

The basic result received in [7] , the establishment of the fact of formation of the
running lonely wave leading transformation of a polymeric molecule from not spending
condition in spending and back is. It was not obvious in advance to the given class of polymers.
It has allowed to offer model of formation of spending channels. The mechanism following.The
Bridge atom of carbon in a polymeric circuit in the basic, not spending condition has sp* —
hybridization. The plane of the lateral ring attached to given atom, is perpendicular the basic
circuit of polymer (¢ = 0). Reorganization of an electronic condition begins with turn of a lateral
ring on a corner n/2, break of communication C — O in a vicinity of an electrode under influence
of external influences of formation of double communications C = C instead of unary in the
basic circuit. Reorganization of communications C — C in C = C also occur inside of unit and
obviously are not reflected in model. The result visible and considered in model is break of
communication C — O in the next part with formation biradical excited state.Change of a corner
¢ from zero up to /2 without attenuation extends on a circuit of polymer through an electronic
subsystem, owing to the indirect interactions defined in parameters o and . It occurs as follows.
Bond is broken off. The molecule borrows energetically favourable position with a plane of a
lateral ring under a corner m/2 to a plane, a perpendicular main circuit. It leads to occurrence in
an m —environment one new electronwhich up to atro was in an ¢ — environment, to its
interaction with electron on bridge atom of carbon with its transformation from the form>C= in
the form —C—. Turn of double bond on a corner ©/2 occurs without change of hybridization of
bridge atom. Replacement of double bonds C=C on unary C—C and on the contrary occurs in the
basic circuit of polymer as a result of such turn. This process grasps two additional
monomeasured parts. The biradical condition moves on one step, the interfaced circuit increases
due to reduction of not interfaced part.These of instability are observed in polymers at interaction
of an electric field and ogroocHoro pressure. The received results allow to explain experiments
for polyarylenphtalydes, where effect of switching with jump of specific resistance from 10 up
to 10® ohm—cm. It is observed in electric fields in thin tapes (3 micrometers are more thin). The
Same effect is observed and at the appendix of uniaxial pressure. External influence,
npeoOpasytomiee properties of polymers, thus is not enough. For example: threshold uniaxial
pressure of transition is less 10° Pascal. Experiment shows, that sometimes the spending
condition of polymer "is remembered". It can be connected with fixing turn on impurity or others
heterogeneitys. Deenergizing (occurrence of the second decision) in this case can be carried out
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by external stronger influence: short electric impulses of a current, external influence, shift of an
electrode.

Generation of solitones - process improbable. The transformed polymeric circuits will
be a little, but their conductivity is great and defines conductivity of a tape. The observable
superficial density of spending channels (number of channels on unit of the area of an electrode)
depends on conditions of preparation of the sample and character of external influences and
reflects probability of generation cosiutona in the given conditions in experiments on switching.

Optical properties.

The new strip arises at transition of polymer in spending condition in optical spectra
with a maximum in the field of J;. The strip sharply breaks aside greater energys and has a long
tail aside of small energys. J; ~ 1 eV, occurrence of a new strip leads to colouring of polymer.
Strips of absorption which were observed at not spending polymer, at transition in spending
condition are spread and get satellites from high and low energys, distant from a maximum on
sizes J1/2 + Jpand J1/2 + Jo, where Jo —width of the bottom zone. From here there is a transition at
absorption. Usually Jo > J1/2 for the majority of organic molecules.

Concentration of spending molecules is small, but the factor of absorption at them is
strongly increased because of the big length of interface. It promotes display of a spectrum of
absorption of the interfaced molecules. These changes in spectra were observed experimentally.
Two new strips of absorption were observed at 1.05 eV and 3.2 eV. Polymer in not spending
condition had maxima of absorption at 4 eV and 4.5 eV, and in a spending condition they have
borrowed accordingly positions 4.1 eV and 4.9 eV.

Electric properties.

The given class of polymers has the volt-ampere characteristic (figurel.) . The tape is in
not spending condition and submits to the law of the Ohm on a site 0—1. Intensity of a field in a
point 1 reaches such size, that the lateral group appears capable to break a barrier. The tape
passes in spending condition on a way 1—2. The spending condition and applicability of the law
of the Ohm are kept up to a point 3 at reduction of intensity of a field by virtue of that energy of
activation of transition x; — x is less, than energy of activation of transition x — >x;. Then
transition in not spending condition follows. The law of the Ohm is again carried out up to a
point 5 if after achievement of a point 2 to continue to raise intensity of a field. Lateral groups
come into effect in a point 5, there are additional spending channels and a current grows up to
value in a point 6. Further all process repeats. Switchings occur similarly for the sample prepared
in a spending condition, but to deenergizing spending channels and transition of a tape in not
spending condition.

The described processes do not depend on polarity that is reflected in the left part of
fig.1. The direction of a current varies at change of a sign on intensity of a field. The form of
dependence is kept.
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Fig. 1. Volt-amperic characterstic
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JKoJI0rn4ecKkasi 6e30MaCHOCTh CTPOUTEILCTBA M KAIMTAIBHOI0 PEMOHTA JIMHEHO-
NPOTSZKEHHBIX COOPYKEHU I

Abpamsia C.I.,
Bonrorpaznckuii rocy1apCcTBEHHBIA apXUTEKTYPHO-CTPOUTEbHBIN YHUBEPCUTET,
r.Bonrorpazn, PO

AHHOTaNuA

B crathe mnpuBOASTCS OCHOBHBIE HalpaBlIeHUs  OOECHEeYeHHUs HKOJIOTHYECKOM
0€30MaCHOCTH JIMHEHHO-TIPOTSXKEHHBIX COOPYXEHHMH: BBIOOP HKOJOTHUECKH OOOCHOBAaHHOU
TEXHOJIOTMM TPOM3BOACTBA pabOT; ONTHUMM3AIMS OpraHu3alu ¢ (QYHKIHMOHUPOBAHUS
JUHEWHBIX O0BEKTHBIX PEMOHTHO-CTPOUTENBHBIX MOTOKOB, MPUMEHEHHE T'eOUH(OPMAIIMOHHBIX
CHUCTEMHBIX TEXHOJIOTHH U JIp.

KiroueBble cioBa: skojoruueckas 0€30MacHOCTb, CTPOMTENBCTBO, KaMTaTbHBIN
PEMOHT, INHEWHO-TIPOTSKEHHBIE COOPYKEHS

IlocTosiHHO BO3pacTarollee COBEPLUIEHCTBOBAHUE IPOU3BOAUTEIBHBIX CHJI, HAay4HO-
TEXHUUYECKHUX BO3MOXKHOCTEH COBPEMEHHOTr0 O0IEeCTBa BBI3bIBAET INIyOOKHE MPeoOpa3oBaHUs U
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u3MeHeHusa. Ho 11000My MO3UTUBHOMY MPOLIECCY COMYTCTBYIOT M HeTaTHBHbIE siBieHUs. OTHUM
U3 TaKUX I[OCIEICTBUIl Iporpecca HaykKM M TEXHUKHM CTajlo OOOCTpeHHE MPOTUBOPEUMIA,
BO3HHUKAIOIIUX MEXJIY HEOOXOIUMOCTBIO OXpPaHBl OKpYXKAroIIed cpensl M WHTCHCHBHBIM
ucrosnb3oBaHueM e€ pecypcoB. KomuuecTBeHHass U KauyeCTBEHHAs MCYEPIAEMOCTh MPUPOIHBIX
pecypcoB, 0COOEHHO PHEPreTHUECKUX, OTPAHUYCHHAs! CIIOCOOHOCTHh MPUPOIHBIX KOMILIEKCOB K
CaMOOYMILEHUIO U PpEreHepaluy IpHUBEIM BO MHOTMX HMHIYCTPUAIBHBIX PErHOHAaX MHUpa K
pEe3KOMY OOOCTPEHHMIO HKOJIOTUYECKOH OOCTAaHOBKM, CHHKCHHMIO YPOBHS 3KOJOTHYECKOU
0€30IIaCHOCTM M YXYALICHHIO KadecTBa >KU3HM 4YEJIOBEKa, HApYLIEHUs YCTOMYMBOCTH
NPUPOIHBIX CUCTEM, BKJIIOYAsi KaKk OMOTOMBI, TaK M OMOLIEHO3HI.

CoopyxeHue M OIKCIUTyaTalus JUHEHHO-TIPOTsHKeHHBIX — coopyxkenmit  (JITIC):
ABTOMOOWJIBHBIX M JKEJIE3HBIX JOPOT, KaHAJIOB, METPOMOJUTEHOB U B OCOOCHHOCTH
MarucTpajJbHbIX TPYOOIPOBOJIOB PA3JIMYHOIO HA3HA4YEHUs, OT HedTe- U ra3onpoBOAOB, 10
IPOAYKTOIIPOBOJIOB, OKa3bIBAIOT CYIIECTBEHHOE BJIMSHHE Ha COCTOSHUE OKPY’KAIOLIEH cpenbl.
3HayMTeNbHbIM MacmTad, MHTEHCHBHOCTb, a TaKXe MHOrooopasue (GopM OTPHULATEIBHOTO
BO3/ICHCTBUS HAa OKPY)KAIOIIYI0 Cpely OOYCIIOBIMBAIOTCS CHENU(UKON yKa3aHHBIX OOBEKTOB:
HOPOTSDKEHHOCTh OT HECKOJBKUX COT JO HECKOJBKHUX ThICSY KHJIOMETPOB, IPOKIAJKa UX B
CJIOKHBIX MPUPOAHO-KIMMATUYECKUX YCIIOBUSAX C IMPUMEHEHUEM Pa3JIUYHbIX KOHCTPYKTHUBHBIX
CXEM M CJI0XKHBIX TEXHOJIOTHI COOPYKEHHUS.

JIuneitHo-npoTspkeHHble  coopyxeHust (JIIIC) wu, mnpexnae Bcero MarucTpajibHbIE
TpyOONpOBOJbl (POPMHUPYIOT HCKIIOUUTEIBHO CIOXKHBIE TNPUPOJIHO-TEXHOTEHHBIE CHUCTEMBI
(IITC), umeromye MeXpEernoHAIbHBIN U «HAAPErMOHAIBHBIN» XapakTep. Takoro pojaa cUCTEMbI
UMEIOT CIIOXKHYIO CTPYKTYpPY, OOLIHOCTBIO JUIsl KOTOPOIl SIBISIETCS XapaKTep COOPY)KEHUs, ero
IpeHa3HauYeHUe, UHbIMU CJIOBaMHU TEXHOTEHHAasl COCTaBJIAIOLIAs, HO B TO ke Bpems cama [ITC
pa3OuBaeTcsi Ha psAA  IOJICUCTEM, XapaKTEPU3YIOIIUXCS  OCOOCHHOCTSMHU  NPHUPOIHON
COCTaBJISIIOLIEH, KOTOpas BJIMSET HE TOJIbKO HAa IPOEKTHO-CTPOUTEIBbHBIE PELICHHS, HO BO
MHOI'OM M Ha 3KCIUTyaTallMOHHble Mepompuatus. [locneaHee mpu ONTHUMaabHOM MPOEKTE U
TEXHOJOTHSIX BO3BEACHMSI 3a4acTyl0 MMEET pellalllee 3HaueHue IMpu oOecnedyeHuu
HKOJIOTHUECKOM O€30MacHOCTH.

CoznaBmiasicst cuTyauusi TpeOyeT CpOYHBIX Mep, HAIpaBJIEHHBIX Ha oOecredeHue
HKOJIOTUUECKOM 0€30MacHOCTH NMPOU3BOACTBEHHBIX MPOLIECCOB M PALIMOHATIBHOE UCIOIb30BAHUE
IPUPOJHBIX pecypcoB. lccnenoBaHus, BBIIOJHEHHBIE aBTOPOM B JaHHOM HaIpaBlIEHUH,
00OCHOBBIBAIOTCS CIEAYIOIIMMU OCHOBHBIMHM MPU3HAKAMM: CTPOMTEIBCTBO, PEKOHCTPYKIIMS,
kanutaibHbIl peMOoHT JIIIC B skoHOMMUeckn pa3BUThiX roponax Hiknero IToBoimkes u Poccun
B LIEJIOM SIBJISIFOTCS TOCTOSIHHO JIEHCTBYIOIIMM (DaKTOpOM B pEerHOHANbHOM 3kocucteme. Bcee
CTPOUTENIbHbIE M PEMOHTHbIE pPa0OThl OCYIIECTBISIOTCS HEMNPEPHIBHO U KPYIHBIMU
CTPOUTENBHBIMU KOMIUIEKCAMH, IPHU 3TOM MHTEHCHBHOE Pa3BUTHE HE(PTEra3oBOro KOMILIEKCA
CTpaHbl, T. €. CTPOUTEIbCTBO M BBOJ B JIEHCTBUE CBEPXMOIIHBIX He(PTEra3onpoBo/IOB,
CTaHOBUTCA OJIHUM M3 Hauboyiee CHUJIbHBIX HCTOYHHKOB BTOPJKEHHUS B IPHUPOJTHYIO Cperdy.
TexHonornyeckue IMpoLecchl CTPOUTENbCTBA, PEKOHCTPYKIMHM M KamUTAJIbHOIO PEMOHTA
TPYOONPOBOJHBIX MarucTpajiell OKa3blBalOT BO3JEHCTBHE Ha BCE OCHOBHBIE COCTAaBIISIOIINE
NPUPOTHON Cpenpl - Ha JKU3HeoOecmeumBaromye reochepHbie 0000YkHu: aTtMocdepy,
ruapocdepy, IuTochepy U HEMOCPEACTBEHHO Ha Ounocdepy.

VYCcTaHOBIEHO, YTO 3TO BO3JEHCTBUE YCHUJIMBAETCS MO MEpe BO3pacTaHUS MacIiTaboB
CTPOMTENBCTBA, PEKOHCTPYKIIMM M KalmHUTaJIbHOI'O PEMOHTAa MarucTpajbHBIX TpPyOONpPOBOIOB
(MT), yBenuyeHHs] MOIIHOCTH CTPOUTENbHOM TEXHUKH, MHTEHCUBHOCTU TEXHOJOTHYECKUX
IPOIIECCOB, UYTO TPEOYIOT HEOTJIaraTelbHOM pa3pabOTKM M BHEAPEHHS ONTHMU3ALMOHHBIX
METOJIOB OpraHU3allud MPOU3BOJCTBA PadOT, MO3BOJISIOLIUE MOBBICUTH MPOU3BOJUTEIHHOCTh
paboT, CHHU3WUTH 3aTpaTbl BpPEMEHH, MaTePUAIBHO-TEXHUYECKHX pECYpCOB, COXPaHUTh
HKOJIOTMYECKOE PAaBHOBECHE OKPYKAIOIIEH Cpebl.

B cBs3u ¢ TeM, uTo MacmTabHOCTH BO3ACUCTBUS PEKOHCTPYKLUMH M KalUTAIBHOTO
PEMOHTa, KaK BaXKHEWIIMX 3TanoB >xu3HeHHoro mukia (JKL[) marucrpanbHbX TpyOONpoBOIOB
HauOoJIbIIIasA, 110 CPABHEHUIO C IPYTUMH JIMHEHHO-IPOTsLKEHHBIMU coopysxkeHusimu (JITIC), Bce
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pacueTsl aBTOPOM BBIIIOJIHEHBl Ha MPHMEPE MAarucCTPalbHBIX TPYyOOIPOBOAOB, OIHAKO
HIOJIy4EeHHBIE PE3YNbTaThl IO OOECIIEYEHUIO IKOJOTUUECKOM Oe30macHOCTH JaHHbIX 3TanoB XKL
IPUMEHHUMBI K APYTUM JINHEHHO-TIPOTS)KEHHBIM COOPYKEHUSIM.

UccnenoBanus, BbINOJHEHHBIE aBTOpoM [1,2,3 u Ap.] MO3BOJIMIM CAENATh BBIBOJBI:
- NPEANOChUIKAMU JUISI MHTETPUPOBAHHOIO 3KOJOTMYECKOr0 MOAXOAAa KalUTAJIbHOIO PEMOHTA
JIIC sABAAIOTCS: HOBOE IOHMMAaHHE MEXaHU3MOB PBIHOYHOH SKOHOMHKM B 00JIacTH
IPUPOJOOXPAHHON JESATEIBHOCTH ISl PEAM3aLUU 3KOJIOTMYECKUX PEIICHUN; COBPEMEHHBIE
TEHJIEHIMY M pealbHble MEPCIEKTUBbI IO MHTErpallud HE TOJbKO HAYYHBIX HAKOIUIEHWH IO
npo0sieMaM 3KOJIOTH3alUU CTPOUTEIBHOIO MPOM3BOACTBA, HO M YYAaCTHUKOB XO03HCTBEHHBIX
CBsi3el MeXJy COOOHM, pa3BUTHIO HOBBIX OpPIaHU3ALHMOHHBIX (OPM M METOAOB IPOU3BOJACTBA
paboT; MCIOIb30BAHUE BO3MOXKHOCTEH B 00JaCTH HOBEHIIMX HMH(GOPMAIMOHHBIX TEXHOJOTHIA,
OTKPBIBAIOLIMX [PUHLUUIIMAIBHO HOBBIE HAINPaBJIEHHs, KOTOPHIM JIOJDKHA 3aHUMAThCS
CTpOMTENbHAS CHHEPTeTHKAa; — K YHCIY TJIaBHBIX CPEJCTB PEHICHUS SKOJOTMYECKHUX IMpoOIeM
PEKOHCTPYKIMU M KanuTanbHoro pemoHnTta JIIIC oTHOCHTCS Takke yrnpaBiieHHE SKOJIOTMYHOCTBIO
U KAayeCTBOM JIMHEHHBIX OOBEKTHBIX PEMOHTHO-CTPOUTENIBHBIX IIOTOKOB, OCHOBAaHHOE Ha
9KOJIOTMYECKOM aHaJIM3€e, ayAuTe, MOHUTOPUHIC U OLEHKE BO3JEHCTBUS JMHEHHBIX OOBEKTHBIX
peMOHTHO-cTpouTenbHbIXx  1moTokoB  (JIOPCII) Ha oxpyxaromryro cpeny. Kpurepusimu
pealnn3yeMOCTH  CTPAaTeTMYeCKHX  YIPABJIEHUYECKHX  peIleHHH  HeoOXOAMMO  NpPUHHMATh
KOO(QPUIMEHTBI  3amaca 1O  JKOJIOTUYECKOH  OE30MacHOCTH,  TEXHOJIOTUYECKOMY U
uHpopmarmonHomy  obecneuenussMm  JIOPCII, mnporHosupoBaHuio ¥ IUIAaHUPOBAHHUIO
skonornaHoctd JIOPCIL. Tonbpko naHHBIE TE€OMH(GOPMAIMOHHBIX CHUCTEMHBIX TEXHOJIOTHH,
HOJTYy4YEHHbIE HAa KOHKPETHOM 3Tare pPeKOHCTPYKLUHU B JAJIbHEHIIEM, MOTYT ObITh HCIIOJIb30BaHbI
st ynpasineHueckux pemennid Han JIOPCIT m monmenupoBanHusi €ro  (yHKIIMOHHPOBAHHMS,
OCHOBHBIMU TPHUHIUNAMHU (HOPMHUPOBAHHS SKOJIOTMYHOTO JIMHEHHOIO OOBEKTHOTO PEMOHTHO-
CTPOUTENBHOIO TIOTOKA SIBJISIIOTCS TaKXkKe: OO0ECleYeHUE HENPEPhIBHOCTH HWHBECTUILIMOHHOIO
npouecca JIOPCII ¢ onTUManbHOW NPOAOIDKUTEIBHOCTbIO, CBEACHHE K MUHMMYMY 3aTpar
PYYHOTO TpyAa, HaIWYME JIOCTaTOYHOM JUIl OpraHu3allud YacTHBIX PEMOHTHO-CTPOUTENIBHBIX
IIOTOKOB  BCKPBIIIHBIX, IOJbEMHO-OUYUCTHBIX, CBAapPOYHO-BOCCTAHOBUTEIBHBIX, H30JIALMOHHO-
YKJIaJOYHbIX paboT, HOMEHKJIATypbl CTPOMUTENbHBIX MAallMH, MEXaHHU3MOB, O0OpPYAOBaHUS,
MOHTaXHBIX MPUCIIOCOOIEHUH U 1Ip;

- OCHOBHBIMH (akTopaMH, 00€CNeYMBAIOUIMMH SKOJIOTHYHOCTh PEKOHCTPYKIUH U
kanuTanbHoro pemonrta JIIIC, sABIsAIOTCS: BBIOOP SKOJIOTMYECKH OOOCHOBAaHHON TEXHOJIOTHMHU
IIPOU3BOJICTBA PadOT; ONTUMHU3ALINS OPTaHU3AlUU U QYHKIIMOHUPOBAHUSI JINHEHHBIX 00BEKTHBIX
PEMOHTHO-CTPOUTEIBHBIX MOTOKOB, 33 CUET BHIOOpA ONTHUMAIBHON MPOJOKUTEILHOCTH padoT,
OLICHKHM HaJIEKHOCTH YaCTHBIX PEMOHTHO-CTPOUTEIbHBIX TOTOKOB, OLICHKU BIUSHUS CITy4ailHBIX
¢dakTopoB U mporHozupoBaHus ux BoszaedcTBus Ha JIOPCII; cokpaiieHue OTXOA0B
IIPOU3BOJICTBA, YBEJIUYEHHME JIOJIM BO3BPATHBIX PECYPCOB, KOTOPBHIE XapaKTEPU3YIOTCS C
NOMOLIBI0  pPsiAa  YacTHBIX  IIOKAa3aTeslled  JKOJOTMYHOCTH:  NPOU3BOAMUTEIBHOCTH,
TEXHOJIOTUYHOCTH,  MAaT€PUAIOEMKOCTH, SHEPrOEMKOCTH,  YIIEpOOEMKOCTH,  3aBOJACKOU
TOTOBHOCTH.
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KBaHTOBO-XHMHYeCKHI pacyeT MOJIEKYJIbI
suramuaa B, meronom AB INITIO
(HoOenesckas npemusi Kappep IHayas 1937 ron)

babkun B.A., Auapees /l. C., benoycosa B.C.
CelOpsikoBcKuil rmuan
Bounrorpanckuii rocynapcTBeHHUIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
r. MuxaiinoBka, Bosrorpanackas obnacts, PO.

AHHOTaNuA

BriepBbie BBITIOJIHEH KBAaHTOBO-XMMUYECKUH pacdyeT MOJICKYJbl BUTaMUHA B, MeTomom
AB INITIO B 0a3uce 6-311G** ¢ onTumuzamueii reoMeTpuM IO BCEM IMapaMeTpam
CTaH/JAPTHBIM TPATUCHTHBIM METOJOM. [lOJIy4eHO ONTHUMU3MPOBAHHOE T€OMETPHUYECKOE W
AJIEKTPOHHOE CTPOCHHE 3TOTO COCAMHEHHUs. TEOpeTHYeCKH OIEHEHa €ro KHUCIIOTHAas CHja

(pKa = 11). YcranoBieHo, 4To MOJIEKylIa BUTaMUHAa By  OTHOCHTCS K KJIacCy CIIaObIX KHCIOT
(9<pKa<14)

KuroueBble ci10Ba: KBaHTOBO-XMMHUYECKHMH pacueT, BuTamuHa By wmetonmom AB
INITIO, kuciorHas cuna.

Llenpto HacTosmedl pabOTHI SBISETCS KBAHTOBO-XMMHUYECKHI pacdeT MOJEKYIIbI
ButamuHa Bj(6,7-nqumernn-9-(D-1-puburun)-uzoamiokcasuna)[1], meromom AB INITIO B
O6asuce 6-311G** ¢ onTuMuzamyeil TEOMETPUM IO BCEM NapaMeTpaM CTaHJapTHBIM
rPalMCHTHBIM METOJIOM, BcTpoeHHBIM B PC GAMESS|[2], B npuOImKeHUH H30JUPOBAHHOMN
MOJIEKYJIbl B Ta30BOH (ha3e W TEOpETHUECKasl OLIEHKA €ro KUCIOTHOHN cuiibl. [[is BU3yaabHOTO
Ipe/ICTaBICHUS MOJIEIHA MOJIEKYJIbI HCITOIb30BaIach U3BecTHas mporpamma MacMolPIt[3].

Pe3yibTaThl pacyeros.

OnTUMU3MPOBAaHHOE T'€OMETPHUECKOE M 3JIEKTPOHHOE CTPOEHHUE, O0lias IHEeprus H
JJIGKTPOHHASI PHEPTHs MOJIEKYJbl BUTamMuHa B,  momydena meromom AB INITIO B Gasumce
6-311G** u noka3zansl Ha puc.l u B Tadin.1. [Ipumenss nzBectHyro popmyny pKa=49.04-134.61
qmaxH,[4](qmaxH+ = +0.28- MakcuManbHBINA 3apsii Ha atroMe Bojopoja, pKa- yHHMBepcaibHBIN
noKa3zareib KUCIOTHOCTH CM. Ta0i.l)c ycrexoMm ucrnonib3yemasi, Harpumep B,[5-37],(Haxoaum
3HA4YCHHE KHUCIOTHOM cwibl paBHoe pKa = 11,dto abcomoTHO coBmamaeT ¢ 3HadeHueM pKa,
paccumTanHoe 1o popmyite pKa+42.11-147.18 Qmax ' u1st Metoma MNDO[1].

Takum 00pazom, HAMH BIIEPBBIC BHITIOJTHEH KBAHTOBO-XMMHUYECKHHA PacdeT MOJIEKYJIIBI
ButamuHa B; eromom AB INITIO B 6asuce 6-311G**. TlomyuyeHO ONTUMHU3HPOBAHHOE
TE€OMETPUYECKOE M DJIEKTPOHHOE CTPOSHHE JTOT0 COCAMHEHHUsS. TeOopeTHYecKd OIeHEHa ero
kucinoTHas cwia pKa = 11. YcranoBneHo, uro BuTamMuH B, oOTHOCHTCS K Kilaccy ciabObIx
H-kucnor ( 9<pKa<14).

236



puc.l. 'eomeTpuyeckoe u 3JIEKTPOHHOE CTPOCHUE MOJIEKYJIbI
BUTamMuHa B,.
(Eo=-3466711 x/:x/Moab, E,;= -10157911 x/I:x/Mo.1b)

OHTI/IMI/ISI/IPOBaHHI)Ie JJINHBI CBS[3CI>1, BAJICHTHBIC YTI'JIbL
" 3apd bl HA aTOMaxX MOJICKYJIbI BUTAMHWHA B2.

Tabnuua 1.

Jlnnnel csizet | RA BasienTHBIE yTBI I'pan ATtom 3apsapl Ha aTOMax
MOJIEKYJIbI
C(2)-C(1) 1.42 C(1)-C(2)-C(3) 121 C(1) -0.15
C(3)-C(2) 1.38 C(2)-C(3)-C(4) 121 C(2) -0.12
C(4)-C(3) 1.40 C(2)-C(1)-C(5) 118 C(3) -0.07
C(5)-C(2) 1.37 C(4)-C(6)-C(5) 120 C(4) +0.38
C(5)-C(6) 1.40 C(3)-C(4)-C(6) 118 C(5) -0.02
C(6)-C(4) 1.39 C(2)-C(1)-C(7) 121 C(6) +0.02
C(7)-C(1) 1.51 C(1)-C(2)-C(8) 120 C(7) -0.17
C(8)-C(2) 1.51 C(4)-C(6)-N(9) 122 C(8) -0.18
N(9)-C(6) 1.37 C(3)-C(4)-N(10) 123 N(9) -0.30
N(10)-C(4) 1.39 C(6)-N(9)-C(11) 119 N(10) -0.63
C(11)-N(9) 1.26 | N(10)-C(12)-C(11) 116 C(11) -0.09
C(11)-C(12) | 1.47 C(4)-N(10)-C(12) 121 C(12) +0.61
C(12)-N(10) | 1.36 C(4)-N(10)-C(13) 122 C(13) -0.02
C(13)-N(10) | 1.47 | N(10)-C(13)-C(14) 113 C(14) +0.15
C(14)-C(13) | 1.52 | C(13)-C(14)-C(15) 111 C(15) +0.09
C(15)-C(14) | 1.53 | C(14)-C(15)-C(16) 112 C(16) +0.12
C(16)-C(15) | 1.53 | C(15)-C(16)-C(17) 112 C(17) +0.11
C(17)-C(16) | 1.52 N(9)-C(11)-C(18) 119 C(18) +0.63
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C(18)-C(11) | 150 | N(10)-C(12)-N(19) | 119 N(19) -0.57
N(19)-C(12) | 1.28 | C(11)-C(18)-N(20) | 113 N(20) -0.55
N(20)-C(18) | 1.37 | C(12)-N(19)-C(21) | 120 C(21) +0.62
C(21)-N(19) | 1.37 | C(18)-N(20)-C(21) | 128 0(22) -0.43
C(21)-N(20) | 1.40 | C(11)-C(18)-0(22) | 124 0(23) -0.52
0(22)-C(18) | 1.18 | C(13)-C(14)-0(23) | 108 0(24) -0.50
0(23)-C(14) | 1.41 | C(16)-C(17)-0(24) | 107 0(25) -0.49
0(24)-C(17) | 1.41 | C(14)-C(15)-0(25) | 112 0(26) -0.51
0(25)-C(15) | 1.41 | C(15)-C(16)-0(26) | 109 0(27) -0.46
0(26)-C(16) | 1.40 | N(19)-C(21)-0(27) | 123 H(28) +0.11
0(27)-C(21) | 1.18 | C(2)-C(8)-H(28) 111 H(29) +0.10
H28)-C(8) | 1.09 | C(2)-C(8)-H(29) 111 H(30) +0.10
H(29)-C(8) | 1.08 | C(1)-C(7)-H(30) 111 H(31) +0.11
H(30)-C(7) | 1.08 | C(1)-C(7)-H(31) 111 H(32) +0.11
HG31)-C(7) | 1.09 | C(1)-C(5)-H(32) 121 H(33) +0.12
H(32)-C(5) | 1.07 | C(2)-C(3)-H(33) 119 H(34) +0.13
H(33)-C(3) | 1.07 | N(10)-C(13)-H(34) | 108 H(35) +0.17
H(34)-C(13) | 1.08 | N(10)-C(13)-H(35) | 107 H(36) +0.28
H(35)-C(13) | 1.08 | C(14)-O(23)-H(36) | 108 H(37) +0.10
H(36)-0(23) | 0.94 | C(16)-C(17)-H(37) | 110 H(38) +0.08
H@37)-C(17) | 1.09 | C(15)-C(16)-H(38) | 108 H(39) +0.27
H(38)-C(16) | 1.09 | C(16)-O(26)-H(39) | 108 H(40) +0.09
H(39)-0(26) | 0.94 | C(16)-C(17)-H(40) | 109 H(41) +0.25
H(40)-C(17) | 1.09 | C(15)-O(25)-H(41) | 108 H(42) +0.15
H(41)-0(25) | 0.94 | C(13)-C(14)-H(42) | 109 H(43) +0.26
H(42)-C(14) | 1.08 | C(17)-0(24)-H(43) | 110 H(44) +0.27
H(43)-0(24) | 0.94 | C(18)-N(20)-H(44) | 117 H(45) +0.11
H(44)-N(20) | 1.00 |  C(1)-C(7)-H(45) 112 H(46) +0.11
H(45)-C(7) | 1.09 | C(2)-C(8)-H(46) 111 H(47) +0.13
H(46)-C(8) | 1.09 | C(14)-C(15)-H(47) | 108

H(47)-C(15) | 1.08
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KBaHTOBO-XUMHYECKHUIl pacueT MOJIEKYJIbI
HOHOJIa-aHTHOKCHAAHTA noJuMepoB metoaom AB INITIO

babkun B.A., Aaapees /J[.C., Munckep K.C., 3aukos I'.E.
CeOpsikoBCKHiA (rutran
Boarorpaznckuii rocyaapcTBEHHUN apXUTEKTYPHO-CTPOUTENIbHBIM YHUBEPCUTET,
r. MuxaiinoBka, Bonrorpanckas o6iacts, PO.
Bamkupckuii rocy1apcTBeHHBIN YHUBEPCUTET, T.Y da, pecriyonuka bamkoproctan, PO
HNucturyr 6noxumuueckoi ¢puzuku PAH, r.Mocksa

AHHOTaNuA

BriepBble BBINOJIHEH KBAaHTOBO-XMMHUYECKUH pacdyeT MOJIEKYJbl MOHOJa MeTogoM AB
INITIO B 6a3uce 6-311G** c onTtumu3zamell reOMETpUU MO BCEM MapaMeTpaM CTaHIapTHBIM
IpaMEeHTHBIM MeTOJOM. [lolyyeHO ONTMMH3MPOBAHHOE TI'E€OMETPUYECKOE U 3JIEKTPOHHOE
CTPOCHHME JTOr0 coeAuHeHus. TeopeTHuyecku oOlleHeHa ero kucinoTHas cwia (pKa = 14).
OKCIEpUMEHTAIBHO ¥ TEOPETUUECKN YCTAaHOBJIEHO, YTO MOJIEKYJIa MOHOJIA OTHOCHTCS K KJaccy
oueHb cnadbix kucnot ( pKa=14)

KiroueBble cjI0Ba: KBaHTOBO-XMMHYECKHH pacyeT, MOHOJ aHTHOKCHJIAHT, METOJIOM
AB INITIO, xkucnornas cumna.

[lenbto Hacrosimiedi pabOTHI SBJSICTCS KBAHTOBO-XUMHUECKUI pacyeT MOJICKYIIbI
nonona(4-metmn-2,6-mu-tper-oyrundenona)[1]-omHoro W3 JAy4mMX ~— AHTHOKCHJIAHTOB
nosmmmepoB MetogoM AB INITIO B 6asuce 6-311G** ¢ onTtumu3zanueir reoMeTpu IO BCEM
napaMeTrpaM CTaHJapTHBIM TPaJUCHTHBIM MeToaoM, BcTpoeHHbIM B PC GAMESS[2], B
NpUOJIMKCHUU W30JIMPOBAHHON MOJICKYJIBI B Ta30BOM (paze M TEOpEeTHYECKash OICHKa ero
KHCIIOTHOM Ccwiibl. JIJis BH3yaJdbHOTO TMPEACTABICHUS MOJCIH MOJICKYJIBl HCIOJIB30BaIach
u3BecTHas mporpamma MacMolPIt[3].

Pe3yabTaThl pacyeros.

OnTUMHU3UPOBAaHHOE T'€OMETPHUECKOE M 3JEKTPOHHOE CTPOEHHE, OoOlas 3Heprus u
DJIEKTPOHHAS SHEPTHUs MOJIEKYJIBI HoHoJIa ToinydeHa metogoM AB INITIO B 6a3uce 6-311G** u
mokasamsl Ha puc.l u B Ta6m.1IIpumenss m3sectHyio dopmyny pKa=49.04-134.61Cma
[4](Omax ™ = +0.26- MakcumanmbHBIA 3apsi Ha atoMme Boxopona, pKa - yHHBepcambHbIi
nokaszaresb KUCIOTHOCTH CM. Tabi.l), ¢ ycrexoM ucnosib3yemasi, Hanpumep B [5-37], Haxoqum
3Hau€HUe KHUCIOTHOW cuibl paBHoe pKa (monona) = 14. DkcnepuMeHTalbHO HM3MEpPEHHas
KUCIOTHasg cwia uoHoma pH - merpom OP- 265/1B  pa3nuuHbIX pPacTBOPUTEIIAX
cootrBeTcTBeHHO  paBHa: pH (B Bome)= 6.4; pH (B8 »tunoBom crupte ) = 6.76 ; pH ( B
tonyosne)= 6.79; pH ( B ntuokcane) =6.8 ; pH ( B ueThlpexxiopuctom yriaepoze ) =6.73 [1].

To ectb, 3nauenne u pH wu pKa (He3aBUCHMMO OT HPUPOJBI PACTBOPUTEINS)
CBUJIETEJILCTBYIOT O TOM, YTO HMOHOJI OTHOCHTCS K BecbMa ciaObiM H-kucimoram (Hampumep,
obmensBectHo, uto pKa (H2O =15.7, a pH=7) [1].

Takum 00pazom, HaMU BIIEPBBIC BBHIMOJIHEH KBAaHTOBO-XMMHUYECKHH pacdyeT MOJIEKYJIbI
nonona meromom AB INITIO B 6azuce 6-311G**. [lomydyeHO ONTHMHU3HPOBAHHOE TIO BCEM
napaMeTrpaM TIE€OMETPUYECKOE M JJIEKTPOHHOE CTPOEHHE 3TOro coennHeHus. Teopermyecku
OIIEHEHAa ero KucioTHas cuna pKa = 14.9kcnepuMeHTaIbHO U TEOPETUYECKH  YCTaHOBJIEHO, YTO
MOHOJ OTHOCHUTCS K Kiaccy oueHb cinadbix H-kucnot (pKa=14).
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pI/IC.l. FCOMeTpI/I‘leCKOC H DJICKTPOHHOC CTPOCHUC MOJICKYJIbI HOHOJIA.

(Eo=-1721931 x/Ix/Moub, E,;= -4821706 x/[x/Momn)

OHTI/IMI/BI/IpOBaHHBIe JJINHBI CBHSGﬁ, BAJICHTHBIC YTJIbL

1 3apd bl HA aTOMax MOJICKYJIbI HOHOJIA.

Tabmuma 1.

Jlmunel cBs3eir | R,A Banentnble yrisl I'pan Atom 3apspl Ha aToMax
MOJIEKYJIbI
C@)-C(l) | 1.40| C(1)-C()-CP) 117 C() +0.28
C(3)-C2) | 139| C(2-C(3)-C) 123 C2) -0.08
C@4)-C(3) | 139 | C(3)-C(4)-C(5) 118 c(3) -0.05
C(5)-C(4) | 1.38| C(4)-C(5)-C(6) 123 C(4) -0.14
C(6)-C5) | 1.39 | C(1)-C(2)-C(7) 122 C(5) -0.05
C(7)-C(2) | 155 | C(5)-C(6)-C(8) 120 C(6) -0.06
C(8)-C(6) | 1.55| C(3)-C(4)-C(9) 121 c(7) -0.21
C(9)-C(4) | 151 | C(6)-C(8)-C(10) 111 C(8) -0.30
C(10)-C(8) | 1.55 | C(6)-C(8)-C(11) 111 C(9) -0.18
C(11)-C(8) | 1.55 | C(6)-C(8)-C(12) 112 C(10) -0.18
C(12)-C(8) | 1.54 | C(2)-C(7)-C(13) 110 C(11) -0.17
C(13)-C(7) | 1.54 | C(2)-C(7)-C(14) 111 C(12) -0.24
C(14)-C(7) | 154 | C(2)-C(7)-C(15) 112 C(13) -0.19
C(15)-C(7) | 154 | C(2)-C(1)-O(16) 116 C(14) -0.19
0(16)-C(1) | 1.36 | C(2)-C(3)-H(17) 120 C(15) -0.24
H(17)-C(3) | 1.07 | C(4)-C(5)-H(18) 118 0(16) -0.48
H(18)-C(5) | 1.07 | C(4)-C(9)-H(19) 111 H(17) +0.09
H(19)-C(9) | 1.09 | C(4)-C(9)-H(20) 111 H(18) +0.09
H(20)-C(9) | 1.09 | C(4)-C(9)-H(21) 111 H(19) +0.11
H(21)-C(9) | 1.08 | C(8)-C(10)-H(22) 110 H(20) +0.10
H(22)-C(10) | 1.09 | C(8)-C(10)-H(23) 115 H(21) +0.09
H(23)-C(10) | 1.08 | C(8)-C(10)-H(24) 110 H(22) +0.11
H(24)-C(10) | 1.09 | C(8)-C(11)-H(25) 115 H(23) +0.08
H(25)-C(11) | 1.08 | C(8)-C(11)-H(26) 110 H(24) +0.09
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H(26)-C(11) | 1.09 | C(8)-C(11)-H(27) 110 H(25) +0.07
H@27)-C(11) | 1.09 | C(8)-C(12)-H(28) 112 H(26) +0.11
H(28)-C(12) | 1.08 | C(8)-C(12)-H(29) 112 H(27) +0.09
H(29)-C(12) | 1.08 | C(8)-C(12)-H(30) 109 H(28) +0.11
H(30)-C(12) | 1.09 | C(7)-C(13)-H(31) 110 H(29) +0.11
H(31)-C(13) | 1.09 | C(7)-C(13)-H(32) 110 H(30) +0.10
H(32)-C(13) | 1.09 | C(7)-C(13)-H(33) 112 H(31) +0.09
H(33)-C(13) | 1.08 | C(7)-C(14)-H(34) 112 H(32) +0.08
H(34)-C(14) | 1.08 | C(7)-C(14)-H(35) 110 H(33) +0.12
H(35)-C(14) | 1.09 | C(7)-C(14)-H(36) 111 H(34) +0.12
H(36)-C(14) | 1.09 | C(7)-C(15)-H(37) 112 H(35) +0.08
H(37)-C(15) | 1.09 | C(7)-C(15)-H(38) 109 H(36) +0.09
H(38)-C(15) | 1.09 | C(7)-C(15)-H(39) 112 H(37) +0.10
H(39)-C(15) | 1.09 | C(1)-O(16)-H(40) 111 H(38) +0.10
H(40)-O(16) | 0.93 H(39) +0.10

H(40) +0.26
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TeopeaneCKaﬂ OIIEHKA KHCJIOTHOM CHJIBI HEKOTOPBLIX MOJIEKYJI dKHIKHUX KPUCTAJIOB

babkun B.A., Auapees /1. C.
CebOpsikoBckuit punuan
Boarorpanckuii rocyaapcTBEHHUN apXUTEKTYPHO-CTPOUTENBHBIM YHUBEPCUTET,
r. MuxaiinoBka, Bonrorpaackas obnacts, PO.

AHHOTALIUA

BriepBble BBINOIHEH KBAHTOBO-XMMUYECKHH pacdeT MoJIeKysl HemaThueckoro N-(mapa-
METOKCUOCH3WINJICH )-Tlapa-0OyTHIIAaHWIIMHA, CMEKTHYECKOro Tepedranduc(napa-OyTHIaHIINHA)
¥ XOJIECTUPUYECKOTO aMUI-TIapa-(4-1naHoOeH3MINICHAMUHO )-IIMHHAMATA KHUKHX KPHCTAIOB
metogamMu MNDO u AB INITIO B 6asuce 6-311G** ¢ onTumm3anueil TeOMETpUN MO BCEM
napamMeTpaM  CTaHJApTHBIM  TPaJUEeHTHBIM  MeToaoM  IlodmydeHo  ONTHMMH3HPOBAaHHOE
F€OMETPUUECKOE U JJIEKTPOHHOE CTPOEHHE O3TUX COEAUMHEHHMH. TeopeTHuecku OleHeHa HX
kucnoTHas cuna (28<pKa<33). YcraHoBieHO, 4TO MOJEKYyIbl N-(mapa-MeTOKCHOCH3UIHICH )-
napa-0yTuiaHwInHa, TepedTanouc(rnapa-0yTuiaHuInHa),aMuI-Tiapa-(1inaHoOeH3 I IEHAMUHO )-
[IUHHaMaTa OTHOCHUTCS K KJIACCy O4YeHb CIa0bIX kucioT (pKa>14)

KiaroueBble cjI0Ba: KBAaHTOBO-XMMHWYECKHUH pacyeT , JKUIKAE KPUCTAIUIBI, METOJIbI
MNDO u AB INITIO, xucnornas cuna.

Lenpto HacTosmeld pabOTHl SBISIETCS KBAHTOBO-XMMHUYECKHH pacdeT MOJIEKYI
HEMaTH4eCKOTO N-(nmapa-MeToKCHUOEH3WINICH )-TTapa-0yTHIIaHWINHA, CMEKTHYECKOT0
tepedTanduc(mapa-0yTUIaHUINHA) u XO0JIECTUPUYIECKOTO amu-niapa-(4-
[IUAaHOOCH3UJINICHAMHHO)-I[AHHAMATA JKUJKUX KpucTaJuios[1-4] meromamu MNDO u AB
INITIO B Gasuce 6-311G** ¢ onTumMuU3aIMell TEOMETPUH TI0 BCEM ITapaMeTpaM CTaHIAPTHBIM
rpaAueHTHBIM MeTogoM BcTpoeHHbIM B PC GAMESS[5], B npubmmxeHnn H30JMPOBAHHOM
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MOJICKYJIbl B Ta30BOM (ha3ze W TeopeTHyecKasl OLIEHKAa €ro KUCIOTHOHM cuibl. [lns BuU3yalbHOTO
IpeCTaBICHUS MOJICITH MOJIEKYJTBI HCITOJIb30BaIach M3BecTHas mporpamma MacMolPIt[6].

PesynbTaThl pacyeros.

OOmas sHeprusi M SJEKTpOHHas dHeprus Mosekysn N-(mapa-MeTOKCHOCH3UIIUICH )-
napa-OyTHITaHWIINHA, tepedranduc(napa-0yTUIaHIINHA), amui-mapa-(4-1mano0eH3u-
JMIEHAMHHO)-IiHHaMaTa mosrydensie MmerogaMmu MNDO u AB INITIO B 6asuce 6-311G**[2]
npuBeneHsl B Ta6n.1-2. Vcronssys mssecthyio dopmyist [7] pKa=49.04-134.610ma (e
,+0.12§qmaXH+ < 40,16 - mMakcuMaJIbHBIM 3apsii HAa atoMe Bojoponaa, pKa- yHuBepcabHBII
nokasarenb kucioTHoctd) i meroga AB INITIO u pKa=42.11-147,18 qmaxH+):[ﬂ;1 MeTo1a
MNDO naxoaum 3Hau€HHE KHCIOTHOW CHJIBI 3TUX KHUAKUX KpucTaioB 28<pKa<33.

Takum 00pa3oM, HaMU BIEPBBIC BBIMOJIHEH KBAaHTOBO-XMMHYECKHA PACUET MOJIEKYI
KUIKHX KpucTauioB N-(mapa-mMeTokcHOeH3WIH/IEH )-Tlapa-0yTHiIaHiInHa, Tepedranouc(napa-
OyTHIIaHWINHA), aMuI-Tlapa-(4-unaHoOeH3mIUAeHaMIHO ))-1inHHaMata Metogamu MNDO u AB
INITIO B 6asuce 6-311G**. [loaydyeHO ONTUMHU3MPOBAHHOE T'€OMETPUUYECKOE U IJIECKTPOHHOE
CTPOCHHE O3TUX COCIMHEHUH. U TEOPETUYECKU OlLIeHEHa MX KuciotHas cuia 28<pKa<33.
YCTaHOBIEHO, YTO MOJEKYJNbl >KHIKHX KpucTauioB N-(mapa-MeTokcHOeH3UIUICH )-apa-
OyTuinaHuInHa, TepedranOuc(mapa-OyTHIaHWINHA), aMuI-Tapa-(4-nnaHoOCH3MINACHAMUHO )-
[MHHaAMaTa OTHOCUTCS K KJaccy oueHb cnadbix H-kucnot (pKa>14).

Tabmuna 1
061112155| sueprusi(Eo), anekrponnas sueprus (E,,), MakcUMalIbHBIN 3aps]1 HA aTOME BOJIOPOJa
+ o
(Omax ), YHUBEpCaJIbHBII OKa3aTelb KUCIOTHOCTH (pKa) MONeKy T HUIKUX KPUCTAIIIOB.

Metox MNDO.
Ne | Monomep -Eo -E., qmaXH+ pKa
kJbx/Monb | kJk/MONb
1 N-(mapa-meTokcuOeH3uIMaeH ))-napa- | 286153 1778125 +0.08 30
OyTHIaHUIIMHA
2 | Tepedpranbuc(napa-Oyrunanununa) | 428275 3255255 +0.07 32
3 | ammr-napa-(4- 419387 3093024 +0.08 30
[IMaHOOEH3UIINIEHAMUHO)-
[MHHAMAaTa
Tabmanma 2

Oomas sueprusi(Eop), anextponnas sueprus (E,;), MakcuManbHbIH 3apsa Ha aTOMe BOJIOPOJIa
H+ .
(Omax ), YHUBEpCAJIbHBIN MOKa3aTelb KUCIOTHOCTH (pKa) MONeKyIT HUIKUX KPUCTAIIIOB.

Metox AB INITIO.

B+

Ne Monomep -Eo -E.. Omax pKa
kJ[>K/MOJTB kJ>x/Mob
1 | N-(mapa-merokcuben3mmmaen)-mapa- | 2055540 5297065 +0.12 33
OyTHJIAaHMJIMHA
2 | Tepedranbuc (mapa-OyTrmaHmINHA) 3113875 9183921 +0.12 33
3 | amu-nmapa-(4- 2913835 8383576 +0.16 28
IUaHOOEH3UIINIEHAMHUHO) -
I[THHAMATa
bubéanorpadguyeckunii cnucoxk
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KBaHTOBO-XMMHMYECKHIl pacyeT MOJIEKYJIbI
auaekacumiaokcanaunot-1,39 meromom MNDO

babkun B.A., Aunpees /l. C., benoycos C.I1., Urnatos A.H.
Ce0OpsikoBCKuUi (rtna
Bonrorpanackuii rocyaapcTBeHHUN apXUTEKTYPHO-CTPOUTENIbHBIN YHUBEPCHUTET,
r. MuxaiinoBka, Bonrorpanckas obnacts, PO.
OAO «JI30C» r. JIpiTkapuno, MockoBckas 00:1., PD

AHHOTaNus

BriepBble BBINONHEH KBaHTOBO-XMMHUYECKHN pacdeT MOJEKYJBI JIUICKACHIIOKCAH-
m1071-1,39 (Sizx071H;) meromom MNDO ¢ onTtumuszaiueid reoMEeTpUH 1O BCEM Iapamerpam
CTaHJapPTHBIM TPAJAUEHTHBIM MeTOA0M. [loJyd4eHO ONTHMH3MPOBAHHOE TE€OMETPHUYECKOE H
SIICKTPOHHOE CTPOEHHE D5TOr0 COEAMHEHHs. TeOpEeTHYEeCKH OIEHEHAa €ro KHCIIOTHAs CHja

(pKa = 13). YcranoBneHo, uto mojekyna SixOz;Hz  oTHocuTcs k Kjaccy ciaaObIX KHUCIOT
(9<pKa<14)

KiroueBble cj10Ba: KBaHTOBO-XUMHUECKUH pacueT ,quJIeKCUIoKcannoin-1,39 merton
MNDO, kucnorHas cuia.

Llenbto HacTosimield pabOTHl SABISETCS KBAaHTOBO-XMMHYECKHHM pacyeT MOJIEKYJIBI
nunekacuinokcannon-1,39 (SixpO1H2) meromom MNDO [1] ¢ ontumusaiuelr reOMETpuu 1o
BCEM IapaMeTpaM CTaHAAPTHBIM TI'PaJMEeHTHBIM MeToJoM, BcTpoeHHbIM B PC GAMESS, B
NpUOIMKEHNN W30JMPOBAaHHOW MOJEKYJIbl B Ta30BOM (a3e M TeopeTHdeckas OLIEHKa €ero
KHUCIOTHOM cuibl. [[nsg BU3yalbHOTO NpPEICTAaBICHHUS MOJEIN MOJEKYNbl HCIOJIb30BaIach
u3BectHas nmporpamma MacMolPIt[2].

PesyibTaTsl pacyeros.

OnTUMU3NPOBaHHOE TEOMETPHUECKOE M DJJCKTPOHHOE CTpPOEHHE, OoO0mas PHEeprus u
AIIEKTPOHHAs! SHEPrus MoJeKyibl SipgO21H, momydena meroqom MNDO u nokasansl Ha puc.1 u
B Ta0nl. Hcmomesys ussectHyio (opmyny pKa=42.11-147.180max [3] (Omax '~ = +0.20-
MaKCHMaJbHBIN 3aps]l Ha aToMe BOJIOpoaa, pKa- yHuBepcalbHBIN MOKa3aTellb KUCIOTHOCTH CM.
Tab:1.1) HaX0 MM 3HaUYE€HHE KUCIOTHOM cruibl paBHOE pKa = 13.

Takum 00pa3oM, HaMU BIEPBHIE BHITIOTHEH KBAaHTOBO-XMMHUYECKUN pacdeT MOJEKYIIbI
Si021H, meromom MNDO. IMonydeHO ONTHMH3UPOBAHHOE T'€OMETPHYECKOE U DIIEKTPOHHOE
CTPOEGHHME HITOr0 COEIMHEHMs. TeopeTHyecku OlleHeHa ero kuciaotHas cuina pKa = 13.
YcranosneHo, 9to Six021H, oTHOcuTCs K Kiaccy cimadeix H-kucnor ( 9<pKa<14).

247



puc.l. 'eomeTprueckoe U 3JIEKTPOHHOE CTPOCHUE MOJICKYJIbI
nunexacuiokcananoi-1,39.
(Eo=-826724 xJI)x/Mo0mb, E,= -5074619 x/{/Mo0b)

Tabmwuma 1.
OnTHMU3UPOBAHHBIC ITTMHBI CBS3€H, BAJICHTHBIC YTJIbI U 3apsA/bl HA aTOMaX MOJICKYJIbI
nunexacuiokcaganoi-1,39.

Jlmuuel cBs3eir | R,A BanenTHsbie yribl I'pan Atom 3apsiibl HAa aTOMax
MOJIEKYJIbI
H(2)-O(1) 0.93 H(2)-O(1)-SI(3) 123 0(@1) -0.67
SI(3)-0(1) 1.65 0O(1)-SI(3)-0(4) 98 H(2) +0.19
0(4)-SI(3) 1.59 SI(3)-O(4)-SI(5) 172 SI(3) +0.89
SI(5)-0(4) 1.62 0O(4)-SI(5)-0(6) 100 04) -0.92
0(6)-SI(5) 1.60 SI(5)-0(6)-SI(7) 177 SI(5) +0.95
SI(7)-0(6) 1.61 0O(6)-SI(7)-0O(8) 100 0O(6) -0.94
0(8)-SI(7) 1.61 SI(7)-0O(8)-SI1(9) 177 SI(7) +0.94
S1(9)-0(8) 1.61 0(8)-S1(9)-0(10) 100 0(8) -0.94
0(10)-S1(9) 1.61 S1(9)-0(10)-SI(11) 179 SI(9) +0.95
SI(11)-0O(10) 1.61 | 0O(10)-SI(11)-0(12) 100 0(10) -0.94
0(12)-S1(11) 1.61 | SI(11)-0(12)-S1(13) 179 SI(11) +0.94
SI(13)-0(12) 1.61 | 0O(12)-SI(13)-0(14) 100 0(12) -0.94
0(14)-S1(13) 1.61 | SI(13)-0(14)-S1(15) 177 SI(13) +0.95
SI(15)-0(14) 1.61 | O(14)-SI(15)-0O(16) 100 0(14) -0.94
0(16)-SI1(15) 1.61 | SI(15)-0(16)-S1(17) 179 SI(15) +0.94
SI(17)-0(16) 1.61 | O(16)-SI(17)-O(18) 100 0(16) -0.94
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O(18)-SI(17) | 1.61 | SI(17)-O(18)-SI(19) 178 SI(17) +0.94
SI(19)-0(18) | 1.61 | 0O(18)-SI(19)-0(20) 100 0(18) -0.94
0O(20)-SI(19) | 1.61 | SI(19)-O(20)-SI(21) 176 SI(19) +0.94
SI(21)-0(20) | 1.61 | 0O(20)-SI1(21)-0(22) 100 0(20) -0.94
0(22)-SI(21) | 1.61 | SI(21)-0(22)-S1(23) 175 SI(21) +0.95
SI(23)-0(22) | 1.61 | 0O(22)-SI(23)-0(24) 100 0(22) -0.95
O(24)-SI(23) | 1.61 | SI(23)-O(24)-SI(25) 176 SI(23) +0.94
SI(25)-0(24) | 1.61 | 0O(24)-S1(25)-0(26) 100 0(24) -0.94
0O(26)-SI(25) | 1.61 | SI(25)-O(26)-SI(27) 178 SI(25) +0.94
SI(27)-0(26) | 1.61 | 0O(26)-SI1(27)-0(28) 100 0(26) -0.94
0O(28)-SI(27) | 1.61 | SI(27)-0O(28)-SI(29) 176 SI(27) +0.94
SI(29)-0(28) | 1.61 | 0O(28)-S1(29)-0(30) 100 0(28) -0.94
0O(30)-SI(29) | 1.61 | SI(29)-O(30)-SI(31) 177 S1(29) +0.94
SI(31)-0O(30) | 1.61 | O(30)-SI(31)-0(32) 100 0O(30) -0.94
0O(32)-SI(31) | 1.61 | SI(31)-O(32)-SI(33) 179 SI(31) +0.95
SI(33)-0(32) | 1.61 | 0O(32)-SI(33)-0(34) 100 0(32) -0.94
O(34)-SI(33) | 1.61 | SI(33)-O(34)-SI(35) 179 SI(33) +0.94
SI(35)-0(34) | 1.61 | O(34)-SI(35)-0(36) 100 0O(34) -0.94
0O(36)-S1(35) | 1.61 | SI(35)-O(36)-S1(37) 178 SI(35) +0.95
SI(37)-0(36) | 1.61 | O(36)-SI(37)-0(38) 100 0O(36) -0.94
0O(38)-S1(37) | 1.61 | SI(37)-O(38)-S1(39) 178 SI(37) +0.94
SI(39)-0(38) | 1.60 | 0O(38)-SI(39)-0(40) 100 0O(38) -0.94
0O(40)-S1(39) | 1.61 | SI(39)-O(40)-S1(41) 172 SI1(39) +0.96
SI(41)-O(40) | 1.59 | O(40)-SI(41)-0(42) 98 0O(40) -0.92
O(42)-SI(41) | 1.65 | SI(41)-0O(42)-H(43) 123 SI(41) +0.90
H(43)-0(42) | 0.93 0(42) -0.67

H(43) +0.20

Buboanorpadguyeckuii Cnucok.
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KBaHnToBo-xUMHYeCKHUI pacyeT MoJeKyJbl Moppuna merogom MNDO
(HobOeneBckasi npemusi, 1947r. Podeptcon P.)

babkun B.A., [iImutpues B.1O., Auapees /1.C.
Ce0OpsikoBcKuil prmua
Bousrorpasackuii rocyiapcTBEHHUN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
r. MuxaiinoBka, Boarorpaackas obnacts, PO.

AHHOTANuA

BriepBbie BBITIOJIHEH KBAaHTOBO-XMMHYECKUH pacdeT MOJICKYJIbl MOp(HHA METOI0M
MNDO c¢ ontumuzanueid reoMeTpud IO BCEM IIapaMeTpaM CTaHIApTHBIM TIpaJueHTHBIM
MeTooM. IlomyuyeHO ONTUMH3MPOBAHHOE TI'€OMETPUUYECKOE U DJIEKTPOHHOE CTPOEHUE 3TOT0
coenuHeHus. Teopernuecku oreHeHa ero kuciorHas cuia (pKa = 14). YcraHoBieHo, 4To
MOJIEKyJia MOp(pUHA OTHOCHUTCS K Kiaccy cinadbix kucnot (pKa=14)

KiroueBble ci0Ba: KBaHTOBO-XMMHYECKUH pacuer, mophuma wmetonm MNDO,
KHCJIOTHAS CHUJIA.

Hecmotps Ha TO, uTo MOpduH Brepsbie ObLT BhiAeeH emle B 1804r. @. Cprionepom, a
P. PoGeptcoH 3a ycraHoBIIeHHE CTPYKTYpbl MopduHa nomy4dmin HoGeneBckyro npemuto B 1947r.
JI0 CUX MOP KBAHTOBOXHUMHUYECKUN PACUET 3TOTO COSAMHEHUS HE BHITOTHSIICS.

B cBs3u ¢ aTHUM, 11€BI0 HACTOSIIECH PabOTHI SIBISETCS KBAHTOBO-XMMUYECKUU pacuer
Monekynbl  Mophuna(7,8-nunerunpo-4,5-snokcu-17-merunmopdunan-3,6-auona)[ 1] merogom
MNDO ¢ ontumuzamueil reoOMETpUH IO BCEM MapaMeTpaM CTaHAAPTHBIM TPaTueHTHBIM
meronoM, BctpoeHHbIM B PC GAMESS[2], B mpuOnmXeHUn H30JMPOBAHHON MOJEKYJIbl B
ra3oBoil (a3ze U TeopeTuveckas OIeHKa ero KUCIOTHOW CHITBI. J{Jsi BU3yabHOTO TPEACTaBICHUS
MOJIeTH MOJIEKYJIbI UCIIOJIb30BaIach U3BecTHast mporpamma MacMolPIt[3].

Pe3yabTaThl pacyeros.

OnTUMU3MPOBAaHHOE T'€OMETPUUECKOE M BJIEKTPOHHOE CTPOEHHUE, O0Ias SHeprus U
JIEKTPOHHASI SHEPTHUs MOJIeKYIbl MopduHa morydeHa metogqoM MNDO u mokasansl Ha puc.l u
B Tabm.l. Ilpumensis m3BecTHyio (opmyry pKa=42.11-147.180ma [4] (Qmax = = +0.19-
MaKCUMaJIbHBIN 3apsil Ha aToMe BOJIOpoJa, pKa- yHHBepCalbHBIN MTOKA3aTENb KMCIIOTHOCTH CM.
tabn.1),c ycrmexoM ucmojb3emas Harmpumep B pabotax[5-35], Haxomum 3HaueHHE KHCIOTHOI
cuibl paBHoe pKa = 14.

Takum 00pazom, HaMK BIEPBBIE BBINOJIHEH KBAHTOBO-XMMHYECKHH pacdyeT MOJIEKYJIbI
mopdpuna meromom MNDO. [lomydeHO ONTHMHU3HPOBAaHHOE TEOMETPUYECKOE M AJIEKTPOHHOE
CTPOEGHHME HITOr0 COeIMHEHMs. TeopeTHyecku OlleHeHa ero kuciaotHas cuia pKa = 14.
VYcraHoBneHo, uTo MOPOUH OTHOCHTCS K Kiaccy cinadeix H-kucnot (pKa=14).
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puc.l. 'eomeTpruecKkoe U 3JIEKTPOHHOE CTPOCHUE MOJICKYJIbI
MopduHa.
(Eo= -348189 xx/momb, E,;= -2579600 k/{x/MoI1b)

Tabnuua 1.

OHTI/IMI/IBI/IpOBaHHI)IG JJIUHBI CB$[3€I>1, BAJICHTHBIC YI'JIbI U 3apAdbl HA aTOMax MOJICKYJIbI MOp(bI/IHa.

Jlmuuel cBs3eir | RA BanenTHsbie yribl I'pan Atom 3apsiibl HAa aTOMax
MOJIEKYJIbI
C(2)-C(2) 1.42 C(1)-C(2)-C(3) 117 C(1) +0.10
C(3)-C(2) 1.43 C(2)-C(1)-C(4) 119 C(2) +0.09
C(4)-C(2) 1.42 C(2)-C(3)-C(5) 122 C(3) -0.11
C(5)-C(3) 141 C(4)-C(6)-C(5) 116 C(4) -0.13
C(5)-C(6) 1.41 C(1)-C(4)-C(6) 124 C(5) -0.04
C(6)-C(4) 1.40 C(1)-C(2)-0(7) 119 C(6) -0.06
O(7)-C(2) 1.36 C(2)-O(7)-H(8) 113 o(7) -0.23
H(8)-O(7) 0.95 C(2)-C(3)-H(9) 120 H(8) +0.19
H(9)-C(3) 1.09 C(3)-C(5)-H(10) 119 H(9) +0.06
H(10)-C(5) 1.09 C(2)-C(1)-0(11) 128 H(10) +0.06
0(11)-C(2) 1.37 C(1)-C(4)-C(12) 109 0(11) -0.21
C(12)-C(4) 1.51 0(11)-C(16)-C(12) 107 C(12) -0.04
C(12)-C(16) 1.59 C(4)-C(6)-C(13) 118 C(13) +0.03
C(13)-C(6) 1.52 C(6)-C(13)-C(14) 116 C(14) +0.14
C(14)-C(13) 1.58 C(12)-C(15)-C(14) 106 C(15) +0.01
C(14)-C(15) 1.57 C(4)-C(12)-C(15) 103 C(16) +0.14
C(15)-C(12) 1.56 C(1)-0(11)-C(16) 110 C(17) -0.03
C(16)-0(11) 1.43 C(18)-C(19)-C(16) 111 C(18) -0.16
C(16)-C(19) 1.58 C(12)-C(15)-C(17) 109 C(19) +0.16
C(17)-C(15) 1.51 C(15)-C(17)-C(18) 119 C(20) +0.02
C(18)-C(17) 1.35 C(17)-C(18)-C(19) 124 N(21) -0.43
C(19)-C(18) 1.53 C(4)-C(12)-C(20) 115 C(22) +0.16
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C(20)-C(12) | 156 | N(21)-C(22)-C(20) | 113 C(23) +0.20
C(20)-C(22) | 154 | C(13)-C(14)-N(21) | 115 H(24) 0.00
N(21)-C(14) | 1.47 | C(14)-N(21)-C(22) | 116 H(25) -0.03
C(22)-N(21) | 1.47 | C(14)-N(21)-C(23) | 118 H(26) 0.00
C(23)-N(21) | 1.46 | N(21)-C(23)-H(24) | 110 H(27) +0.01
H(24)-C(23) | 1.11 | N(21)-C(23)-H(25) | 114 H(28) +0.01
H(25)-C(23) | 1.12 | N(21)-C(23)-H(26) | 110 H(29) +0.02
H(26)-C(23) | 1.11 | C(6)-C(13)-H(27) 108 H(30) +0.01
H@27)-C(13) | 1.12 | C(6)-C(13)-H(28) 110 H(31) +0.01
H(28)-C(13) | 1.11 | C(13)-C(14)-H(29) | 106 H(32) -0.02
H(29)-C(14) | 1.12 | C(12)-C(20)-H(30) | 109 H(33) +0.01
H(30)-C(20) | 1.11 | C(12)-C(20)-H(31) | 110 H(34) +0.07
H(31)-C(20) | 1.11 | N(21)-C(22)-H(32) | 112 H(35) +0.06
H(32)-C(22) | 1.12 | N(21)-C(22)-H(33) | 109 0(36) -0.31
H(33)-C(22) | 1.12 | C(15)-C(17)-H(34) | 119 H(37) +0.18
H(34)-C(17) | 1.09 | C(17)-C(18)-H(35) | 121 H(38) 0.00
H(35)-C(18) | 1.09 | C(18)-C(19)-0(36) | 111 H(39) +0.03
0(36)-C(19) | 1.40 | C(19)-0(36)-H(37) | 111 H(40) +0.03
H(37)-0(36) | 0.95 | C(18)-C(19)-H(38) | 107

H(38)-C(19) | 1.13 | O(11)-C(16)-H(39) | 106

H(39)-C(16) | 1.12 | C(12)-C(15)-H(40) | 110

H(40)-C(15) | 1.12

10.
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KBaHTOBO-XUMHYeCKHI pacyeT MOJIEKYJIbI
TecrocTepoHa meronom MNDO
(HoGeneBckast npemusi, 1939 r. A. Byrenanar u JI. Pyxkeuka)

babkun B.A., [Imutpues B.YO., Aunpees /I.C.
CeOpsikoBckuii (humman
Bonrorpaackuii rocyaapcTBEHHUIN apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
r. MuxaiinoBka, Bonrorpaackas obnacts, PO.

AHHOTAHA

BriepBbie BBINIOJHEH KBAaHTOBO-XMMHMUYECKUN pacyeT MOJIEKYJbl TECTOCTEPOHA METOJIOM
MNDO c¢ ontumuzanueid reoMeTpuH IO BCEM MapaMeTpaM CTaHIApTHBIM TpaJueHTHBIM
MeTo oM. [lomydyeHO ONTUMH3MPOBAHHOE T'€OMETPUUECKOE U JJIEKTPOHHOE CTPOEHUE 3TOTO
coenuHeHus. TeopeTnuecku oleHeHa ero kuciotHas cuna (pKa = 16). YcranoBneHo, 4To
MOJIEKYJIa TECTOCTEPOHA OTHOCUTCS K KJIacCy OueHb cinalbIx kucioT (pKa>14)

KiroueBble cii0Ba: KBaHTOBO-XMMHUYECKUU pacueT, Ttectoctepon, wmerox MNDO,
KHUCJIOTHAs CUJIA.

Ilenbto HacTosAwmEed pabOTHI SBIAETCS KBAHTOBO-XMMUYECKUH pPACUET MOJIEKYJIbI
tectoctepoHa[l] meromom MNDO c¢ ontumusanuei reoMeTpud IO BCEM IapameTpam
CTaHJApTHBIM TPAJAMEHTHBIM MeTOoAO0M, BcTpoeHHbIM B PC GAMESS|[2], B npubmmkeHuu
M30JIUPOBAHHOM MOJIEKYJIBI B Ta30BOM (haze M TeopeTudecKasi OIleHKa ero KUCIOTHOM cuibl. J{is
BU3YaJIbHOI'O IIPEJICTABICHHUSI MOJEIN MOJIEKYJIBl HCIIONIb30BaJlaCh HM3BECTHAs IIporpamma

MacMolPlIt [3].
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PesyibTaThl pacyeros.

OnTUMH3UPOBAHHOE T€OMETPUYECKOE M AJIEKTPOHHOE CTPOEHHE, oOIasi SHeprus u
DIIGKTPOHHASI PHEPTUS MOJICKYNbl TecTocTepoHa  monyueHa merogoM MNDO u mokaszanel Ha
puc.1 u B Ta6u.1.Ilpumensis usBectHyro popmyiny pKa=42.11-147.180max  [4] (Qmax ™ = +0.18-
MaKCUMaJIbHBIN 3apsil Ha aToMe BOJOpoaa, pKa- yHUBepCalbHBIN [10KA3aTENb KUCIOTHOCTH CM.
Taba.1) ¢ ycrnexoM mcmoib3ymas, Hanpumep B paborax[5-35] , HaxoauMm 3HAUYEHHUE KUCIOTHOM
CUJIBI TecTocTepoHa paBHoe pKa = 16.

Takum 00pa3oM, HaMU BIEPBBIC BHIIOJHEH KBAHTOBO-XMMHUYECKUN pacdyeT MOJIEKYJIbI
tecroctepoHa wmerogqom MNDO. TloixydeHo ONTHUMH3MPOBAaHHOE TI'E€OMETPUYECKOE U
JJIEKTPOHHOE CTPOCHHME JTOr0 COEAUHEHHs. TeopeTHyecKd OlLleHEeHa €ro KHCIOTHAas CHiia

pKa = 16. YcraHOBIEHO, YTO TECTOCTEPOH OTHOCHUTCS K KJaccy O4eHb cinadbix H-kucmor
( pKa>14).

puc.1. 'eomeTprudeckoe U MEKTPOHHOE CTPOCHHE MOJICKYJIbI

TECTOCTEPOHA.
(Eo=-334314 xJ>x/Momb, E,;= -2651445 xJ{/Mo0b)

Tabnwna 1.
OnTuMHU3MpPOBaHHBIE JIMHBI CBSI3€1, BAJICHTHBIE YIJIBI U 3aps/Ibl HA aTOMaX MOJIEKYJIbI
TECTOCTEPOHA.
Jlmuuel cBs3eir | R,A BanenTHbie yribl I'pan Atom 3apsiibl HAa aTOMax

MOJIEKYJIbI
C(2)-C(1) 1.49 C(1)-C(2)-C(3) 125 C(1) +0.25
C(3)-C(2) 1.36 C(2)-C(3)-C(4) 123 C(2) -0.12
C(4)-C(3) 1.54 C(5)-C(6)-C(4) 117 C(3) -0.05
C(4)-C(6) 1.57 C(2)-C(1)-C(5) 116 C(4) -0.03
C(5)-C(1) 1.53 C(1)-C(5)-C(6) 113 C(5) -0.05
C(6)-C(5) 154 C(2)-C(1)-0(7) 122 C(6) +0.01
O(7)-C(2) 1.23 C(3)-C(4)-C(8) 110 o(7) -0.29
C(8)-C(4) 1.59 C(2)-C(3)-C(9) 119 C(8) -0.01
C(9)-C(3) 1.52 C(4)-C(8)-C(10) 114 C(9) +0.02
C(10)-C(8) 1.57 C(9)-C(11)-C(10) 113 C(10) -0.02
C(10)-C(11) 1.55 C(3)-C(9)-C(11) 114 C(11) 0.00
C(11)-C(9) 1.53 C(3)-C(4)-C(12) 108 C(12) +0.05
C(12)-C(4) 1.56 C(4)-C(12)-H(13) 111 H(13) 0.00
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H(13)-C(12) | 1.11 | C(4)-C(12)-H(14) 113 H(14) 0.00
H(14)-C(12) | 1.11 | C(4)-C(12)-H(15) 112 H(15) 0.00
H(15)-C(12) | 1.11 | C(8)-C(10)-C(16) 109 C(16) -0.03
C(16)-C(10) | 155 | C(18)-C(19)-C(16) | 107 C(17) 0.00
C(16)-C(19) | 158 | C(4)-C(8)-C(17) 114 C(18) +0.01
C(17)-C(8) | 1.56 | C(8)-C(17)-C(18) 116 C(19) -0.11
C(18)-C(17) | 155 | C(17)-C(18)-C(19) | 114 C(20) +0.14
C(19)-C(18) | 155 | C(18)-C(19)-C(20) | 115 C(21) 0.00
C(20)-C(19) | 159 | C(21)-C(22)-C(20) | 107 C(22) -0.01
C(20)-C(22) | 157 | C(10)-C(16)-C(21) | 122 0(23) -0.31
C(21)-C(16) | 1.55 | C(16)-C(21)-C(22) | 105 H(24) +0.18
C(22)-C(21) | 155 | C(19)-C(20)-0(23) | 116 H(25) -0.01
0(23)-C(20) | 1.39 | C(20)-0(23)-H(24) | 111 H(26) +0.03
H(24)-0(23) | 0.95 | C(19)-C(20)-H(25) | 108 H(27) +0.01
H(25)-C(20) | 1.13 | C(21)-C(22)-H(26) | 111 H(28) +0.01
H(26)-C(22) | 1.11 | C(21)-C(22)-H(27) | 111 H(29) +0.01
H@27)-C(22) | 1.11 | C(16)-C(21)-H(28) | 113 H(30) +0.01
H(28)-C(21) | 1.11 | C(16)-C(21)-H(29) | 111 C(31) +0.06
H(29)-C(21) | 1.11 | C(10)-C(16)-H(30) | 105 H(32) -0.01
H(30)-C(16) | 1.12 | C(18)-C(19)-C(31) | 110 H(33) 0.00
C(31)-C(19) | 156 | C(19)-C(31)-H(32) | 113 H(34) 0.00
H(32)-C(31) | 1.11 | C(19)-C(31)-H(33) | 111 H(35) 0.00
H(33)-C(31) | 1.11 | C(19)-C(31)-H(34) | 113 H(36) 0.00
H(34)-C(31) | 1.11 | C(17)-C(18)-H(35) | 109 H(37) 0.00
H(35)-C(18) | 1.11 | C(17)-C(18)-H(36) | 108 H(38) +0.01
H(36)-C(18) | 1.11 | C(8)-C(17)-H(37) 109 H(39) +0.02
H@37)-C(17) | 1.11 | C(8)-C(17)-H(38) 111 H(40) +0.01
H(38)-C(17) | 1.11 | C(8)-C(10)-H(39) 109 H(41) +0.01
H(39)-C(10) | 1.12 |  C(4)-C(8)-H(40) 105 H(42) +0.01
H(40)-C(8) | 1.12 | C(9)-C(11)-H(41) 108 H(43) +0.02
H(41)-C(11) | 1.11 | C(9)-C(11)-H(42) 109 H(44) +0.01
H(42)-C(11) | 1.11 | C(3)-C(9)-H(43) 109 H(45) +0.08
H(43)-C(9) | 1.12 | C(3)-C(9)-H(44) 111 H(46) +0.03
H(44)-C(9) | 1.11 | C(1)-C(2)-H(45) 115 H(47) +0.03
H(45)-C(2) | 1.09 | C(1)-C(5)-H(46) 110 H(48) +0.01
H(46)-C(5) | 1.11 | C(1)-C(5)-H(47) 108 H(49) +0.01
H(@47)-C(5) | 1.11 | C(5)-C(6)-H(48) 107

H(48)-C(6) | 1.11 | C(5)-C(6)-H(49) 107

H(49)-C(6) | 1.11
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I'eomeTpuueckoe U IJIEKTPOHHOE CTPOEHHE U OLIEHKA KUCJIOTHOI CHJIbI KOMIIOHEHTOB
CHHTE3a S5-aleTHWIOKCUMEeTHII-2-XJ10p-5-3TH-1,3,2-nuokcadochopunana

babkun B.A., Imutpues B.1O., Casun I'.A., 3aukos I'.E.
HNuctutyT Ouoxumuyeckoit pusuku PAH, Mockga, PO.
Bourorpaackuii rocyapCcTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN YHHUBEpCUTET. CeOPSIKOBCKHIA
¢unuman. Bonrorpaackas o61.,
Bousrorpaickuii rocy1apCTBEHHbBIN IE1ArOrHYECKUN YHUBEPCUTET
r.Boarorpan, PO

AHHOTaNuA

BrniepBrie BITIOIHEH KBaHTOBO-XxuMH4Yeckuii pacuer metonomM AB INITIO B 6asuce
3-21G  Monekynasl  S5-aleTUIOKCUMETWI-2-Xy0p-5-31rin-1,3,2-nuokcadocpopunana (1) u
KOMIIOHEHTOB ~ €r0  CHHTe3a: anetwixjopuga (1)  wuw  2,6,7-tpuokca-4-stuin-1-
dochadbunukno[2.2.2Jokrana (lI). TlomyueHsl ONTHMH3UPOBAHHBIE T'C€OMETPHUUYECKUE U
AJIEKTPOHHBIE CTPOCHHUS OTHX COCAUHEHHH. TEeOopeTHUYeCKH OIICHeHAa WX KHCIOTHAs CHJIA.
[ToxazaHo, 4TO Bce OHU OTHOCSATCS K Kiaccy oueHb cinabbix C-H-xucnor (pKa > 14, pKa-
YHUBEPCAJIbHBIA  MOKa3aTeib KHCIOTHOCTH). YCTaHOBJCHO, YTO MEXIy KHCIOTHOW CHIIOW
xomnoneHToB pKa (Il) u pKa (lll) cunresa u kucnornoit cunoit pKa (1) uckomoro npoaykra

cymiecTByeT cneayromas 3apucumocts: pKa (1) = pKa (1) - /pKa(III) + 14.7

KiroueBble cji0Ba: KHCIOTHAs CHJa, DS-alleTHIOKCUMETHII-2-XJI0p-5-9Tmn-1,3,2 -
nuokcadochopunan, anerunxiopuaa, 2,6,7-rpuokca-4-3tun-1- dochadbunmkino[2.2.2]okrana,
KBaHTOBO-XxuMHueckuii pacuer, merox AB INITIO

5-ALICTHIIOKCUMETHII-2-XJ10p-5-9Tr-1,3,2-mnokcadochopunan (1) Moker sBUThCS
BEChbMa NEPCHEKTHBHBIM HCXOJHBIM BEIIECTBOM JUISI TOJYYCHHS PA3IHYHBIX XHUMHUYECKHX
COCIMHEHNH, W B YAaCTHOCTH, JIGKAPCTBEHHBIX IIPEMaparoB, OONaalOUIMX TIOJE3HBIMH |
BO3MOXXHO YHUKAIBHBIMHA CBOMCTBAMH.

CuHTE3 3TOr0 COeIMHEHUs — pe3yNbTaT B3auMojeiicteus anermnxiuopuaa (1) u 2,6,7-
Tprokca-4-stun-1-gochadbunukio[2.2.2]okrana (1) B razosoii ¢aze:

CH,0COCH cro
2
CHaCH bt cHyeH, cH O>P e
cH,00 3 2‘3\ 2 &
cH,07 cl

I I 1

MexaHu3sM  3TOH  peakuuMud  OpSIMOTO  alMIMPOBaHUA  OUIMKIOPOCHUTOB
XJIOpAaHTUAPUAAMU KapOOHOBBIX KHUCIIOT B HAcTOsIIEe BpeMsi He uccienoBad. OTHUM U3 TIEPBBIX
AT