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MOCKOBCKMI rOCYAapCTBEHHbIA CTPOUTENBbHBINA  YHU-
BepcuteT (MICY) B KauecTBe HaLMOHANbHOrO ucce-
foBaTenbckoro yHusepcuteTta (HWUY) peanusyet cob-
CTBEHHYD  MHOTONETHIOK  MPOrpamMmy  pasBUTUS.
Kateropus HNY npepnonaraet 0OMHaKOBO
3pdeKkTnB-HOEe ocyulecTBneHne 06pa3oBaTeNbHON U
Hay4yHOW [e-ATeNbHOCTM Ha OCHOBE MPUHLMMNOB
MHTerpaumMn Hayku u obpasoBaHus. [lepcnekTuUBHble
nccnepoBatenbCkue, NMPOW3BOACTBEHHbIE Z
obpasoBartenbHble uHuMumMatmebl MICY kak HUY
COOTBETCTBYHOT cnenyoLmm, onpepne-neHHbIM
Mporpammon, NPUOPUTETHBIM HanpaB/ieHMAM
passutus (MHP):

= KMAULLHOE CTPOMUTENBCTBO U apXMTEKTYPa;

= BbICOKME TEXHONOMMU B CTPOUTENBCTBE U apXUTEKTYpe
(8K/104AS NpoEKMUpoBaHuUE, CMpPOUMensCmeo, mexHuye-
CKYt0 MOOEepHU3auUK U 3KCnayamayuto 0cobo onacHeix,
MexXHUYECKU CI0HHbIX U YHUKAbHbIX 00bEKMO8).

HeoTbemMneMblM acnekToM WMHHOBALMOHHOM OeaTefb-
HOCTU YHWMBEPCUTETA, Hapady C reHepauuen 3HAHWW,
aBngeTca 3PpdeKTUBHbIN TpaHCdep TEXHONOTUI B pe-
ANbHbIA CEKTOp 3KOHOMWKM; MPOBELEHME LUMPOKOro
cnekTpa (yHOAMeHTaNbHbIX, MOMCKOBbIX WM MPUKNAL-
HbIX MCCefoBaHUM; Hanuume BbICOKOIDPEKTUBHOM
CMCTEMbI MOATOTOBKM MAarnMCTPOB M KAAPOB BbICLIEN Ha-

YYHOI KBaNMMOUKaLMKM, pa3BUTOM CUCTEMbI MPOrpamm
nepenoAroToBKMU U MOBbILUEHWS KBAIMDUKALMM CrELM-
annCToB.

[ns npakTnueckon peanusaumuu [NporpamMmbl pa3BuTUS
B HNY MICY co3paH 1 ycnewHo passuBaetca Hayu-
Ho-TexHu4yeckuin komnnekc (HTK), npeacrasnstowmii
coboi  COBOKYMHOCTb  Hay4YHO-UCCNEA0BaTENbCKMX
M HaAy4YHO-MPOM3BOACTBEHHbIX MNOAPA3AENEHUN, OCy-
WEeCTBASIOWMX BbINOAHEHME PpaboT W npoBeaeHue
uccnefoBaHWii No OOLWMM Hay4yHbIM HafpaBfieHuUsM,
LLeNieByro MOArOTOBKY KafpoB A5 OTPAC/IEBbIX BbICOKO-
TEXHOMOTMYHBIX PbIHKOB.

MepeuncneHHble 0COBEHHOCTM MOCTPOEHUSI CTPYKTY-
pbl u pestenbHoctn HTK onpepensitor addekTMBHOCTb
$hOpMMPOBaHMS CAMOr0 COBPEMEHHOMO OTEYECTBEHHO-
ro OTPacneBOro HAy4YHO-TEXHUYECKOro LLEHTpa Ha ero
6ase.

B yHuBepcuteTe pabotator 6Gonee 1600 Hayu-
HO-MefarorMyecknx  paboTHWMKOB, B TOM  uucne
200 pokTtopoB Hayk, 800 kaHamMpatoB Hayk. [lpo-
xoaatr obyyeHne 6Gonee 600 acnupaHToB. Bce
3TM  Kagpbl BOB/EYEHbl B  HAYyYHO-TEXHUYECKYHD
[esTeNnbHOCTb YHUBEPCUTETA.






rOJIOBHOM PETMOHAJIbHbIN
LLEHTP KOJITEKTUBHOIO

MOJib30BAHUSA HAYYHbIM
ObOPYOOBAHUEM U YCTAHOBKAMU

NabopatopHas 6a3a HayuHo-TexHuyeckoro komnnekca HWY MICY Bknwuyaetr B cebsa 6onee 4000 enmHumu
COBPEMEHHOro Hay4Horo o60pyaoBaHUS, U B TOM YMCNe OCHALLEHA AOPOrOCTOSLWMMMU U YHUKANbHBIMU NMpMbopamMu u
yCTaHOBKaMu MupoBoro ypoBHsl. C uenbto obecneyeHns 3PdeKTMBHOrO yvyactus B peanu3auuu nepcneKkTUBHbIX
MEXIAUCLUMMNIMHAPHBIX UCCeA0BaTeNbCKMX MPOEKTOB MO MPUOPUTETHbIM HAMPaBNEHUSAM Pa3BUTUS HayKuU U
TexHonornn P®, pa3zButus Koonepauum C BeAyLMMU MUPOBBIMM HAYUYHBIMU U UCCAEA0BATENBCKMMM LIEHTPAMMU, a
TakKe C LUenbld MOBbIWEHMS YPOBHA  OOCTYMHOCTM 000OpynoOBaHMS M MporpamMMHOro  obecneyeHus
3aMHTEepeCcoBaHHbIX nonb3oBatenert B8 HAY MICY 6bin co3paH [0NOBHOW perMoHanbHbi LEHTP KOMNEKTUBHOMO
NMONb30BaHMS Hay4yHbIM 0bopynoBaHueM u yctaHoskamu (P LLKI).

P LUKI obveouHseT BedyliMe HayyHO-0bpa3oBaTesibHble, HAy4YHO-UCCNELOBATENIbCKME U UCMbITaTeNbHblE
ueHtpol  HWUY MICY, peatenbHOCTb B KOTOPbIX OCYLWECTBASOT BblICOKOKBANMGDULMPOBAHHbIE CNELUANNUCTDI,
npeacTaB/ieHHble HayYHbIMW COTPYAHUKAMMU, UHKEHEPAMM, ACMIMPAHTAMM M AAMUHUCTPATUBHBIM MEPCOHAOM.









MHCTUTYT KOMIIEKCHOM
BE3OMNMACHOCTU CTPOUTEJIbCTBA

WcnbitatenbHas nabopatopus UKBC HAY MICY akkpeautoBaHa B HaumMoHanbHOM cucteme
akkpeauTauumn PO ana nposeneHns paboT no cepTMdUKaLMOHHBIM UCTbITAHUAM

OCHOBHbIE HATIPABJIEHNA OEATENIBHOCT U

= CepTnduKaumsa npoayKuMKM Ha cOOTBETCTBUE TpeboBaHMsaM noxapHon 6esonacHoctm (TOCT P u EN);

= O6cnenoBaHuMe, 3KCNepTM3a U cepTUDMKALMOHHBIE MCMbITaHMS NMPOAYKLMU U KOHCTPYKLMIA B 061aCTU Npou3-
BOLCTBEHHOM H6e30MmacHoOCTy;

= DKCnepuMeHTa/bHble MCCNefoBaHMS 06pa3LoB NPOAYKLMM HA CTagMM pa3paboTku, MOCTAHOBKM HA Mpom3-
BOACTBO, OTPABOOTKM peLenTyp M TEXHONOTMYECKUX peLLEHWI;

= [puKnagHble Hay4YHble MCCNeA0BaAHMS B PAMKax NMPOEKTOB C NOTEHLMANbHBIMU Pa3paboTymMKaMm CUCTEM NPo-
TUBOMOXAPHOM 3aLLUUTbI, MIPOU3BOLUTENSIMU CTPOUTENBHBIX MAaTEPUANIOB, CTPOUTENbHbBIX KOHCTPYKLMIA, OFHEe3a-
LUMTHBIX COCTABOB U MOXapPHO-TEXHUYECKOW NPOLYKLMU;

* [TpoeKTHble peLleHns Mo NOBbILEHMIO B3PbIBOYCTOMYMBOCTM 34AHUA U COOPYXKEHUIM, CUCTEM NMOXKapHOW 6e3-
OMACHOCTU, OXPaHHBIX CUCTEM, CUCTEM OTHe3aLUWTbl, CPEACTB 3BAKYaLMK;

= Pazpabotka CTY, pacyer noXapHbIX PUCKOB A5 OBOLLECTBEHHbIX, aAMUHUCTPATUBHBIX, XUMbIX, MPOU3BOA-
CTBEHHbIX W CKNALCKMX 34aHUIA B COOTBETCTBUM C YTBEPXKAEHHBIMU METOAUKAMMU;

= [lpoBeneHune attectaumm paboumx mect (COYT).
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HAYYHO-UCC/IEAOBATEJIbCKUE

N UCMNbITATENIbHbIE TABOPATOPUU MATEPUAJIOB,
KOHCTPYKLMI, OTHE3ALLUTHBIX COCTABOB

M CPEACTB MOXXAPOTYLUEHUA

KoMnnekc co3gaH Ang MCNbITaHUS MPOAYKLMM Ha CO-
oTBeTcTBME TpeboBaHMAM TexHMYecKoro pernameHTa
0 TpeboBaHmax noxapHow 6esonacHoctn (FTOCT P) u
TpeboBaHuaM eBponeickux ctanHgapTtoB (EN). B nabo-
paTopuM NPOBOASATCS MCMbITAHWS Ha OFHECTOMKOCTb
CTPOUTENbHbIX  KOHCTPYKLMIA, Ha MOXapoomnacHOCTb
CTPOUTENbHBIX MaTepuanoB, OrHeTyWalWmX CBOMCTB
BELLECTB, IKCMEePUMEHTaNbHble McCnenoBaHus obpas-
LLOB NPOAYKLMM Ha CTafMM pa3paboTku, MOCTaHOBKM HA
MpoM3BOACTBO, OTPAabOTKM peLenTyp M TexHonornye-
CKMX peLUeHU, NPUKNaaHble Hay4YHble NCCIef0BaHNS B
paMKax NpoeKTOB C NMOTEHLMANbHbIMK pa3zpaboTumkamm
CUCTEM NPOTMBOMOXAPHOM 3aLLUTbI, NPOU3BOAUTENSIMU
CTPOUTENbHbIX MAaTEPUANIOB U KOHCTPYKLMIA.

McnbiTaTenbHbIM KOMMEKC AN onpeneneHus orHe-

CTOMKOCTU CTPOUTENbHBIX KOHCTPYKLMIA COCTOUT U3 Tpex

MCMbITATENIbHbIX OTHEBbLIX MEYeil, He UMEIOLLMUX aHano-

ros B Poccuu.

[N MCnbITaHUS CTPOUTENbHBIX KOHCTPYKLMIA B KOM-
nnekce npeaycMOTPEHbI:

* aBTOMATUYECKAN peann3aLms pasnyHbIX OrHeBbIX
peXUMOB («TemMnepaTtypa — BpeMms»);

* aBTOMATUYECKUIA KOHTPOJb U PeryiMpoBKa U36bITou-
HOro AaBNEHMS U COAEPXKAHUS KUCIOPOAa B OTHEBOM
NMPOCTPaHCTBE Neyu;

* YCTOMYMBOCTb K MHOTOKPATHbIM LMKNAM
«ObICTPbIV HAarpeB — pe3Koe OXNAXAEHUE;

= peanusaums yrneBofopoAHOro TeMmnepaTypHoro
pexuma B COOTBETCTBUM C TpebOBaHWAMU eBponei-
cKoro ctaHgapta EN 1363-2;

= MaKCMManbHas TeMnepaTypa B OrHEBOM MPOCTPaH-
ctBe neyeit 1200 °C;

* UCMONb3yeMOe TONIMBO — MOPOACKON ras.



YHUKAJIbHOE UCIMbITATEJIbHOE O6OPYAOBAHUE

UcneimamenoHbiii cmeHO

«lopusoHmanbHas ozHesas neyv»

CreHp cooTBeTCTBYET TpeOOBAHUAM €BPOMNENCKUX CTaH-

naptoB EN 1363-1,EN 1363-2 n ENV 1363-3 1 poccuit-

ckux ctaHgaptos FOCT 30247.0 u TOCT 30247.1.

Ha ucnbitaTenbHOM cTeHAe npefycMOTpeHa BO3MOXK-

HOCTb MPOBOAWTb MCMbITAHUS CNEAYIOLMX CTPOUTENb-

HbIX KOHCTPYKLMIA:

* MOJBECHbIX NOTO/IKOB (OrHEBOE BO3AENCTBME CBEPXY
n cHmzy) no EN 1364-2;

* MJIUT NepPeKpbITUiA (B TOM UMC/IE NMOA, HAarpy3Kow),
MOTO/I0YHbIE KOHCTPYKLMM, KPOBE/bHbIE MOKPLITUS
(yron HaknoHa ot 0° no 45% no EN 1365-2,

FOCT 30247.1;

= 6anok (B TOM uncne nog Harpyskown) no EN 1365-3,
FOCT 30247.1;

* FOPU30HTaNbHbIX 3aWMTHbIX MembpaH (EN 13381-1),
B TOM UYKC/IE MO PEXMMY ECTECTBEHHOIO NOXapa
(npunoxenune A CEN/TS 13381-1);

* OrHe3aLUMLLEHHbIX CTPOUTENbHbBIX KOHCTPYKLMIA
(EN 13381-3..4..5..6..7..8);
= npoxofok (EN 1366-3).

Ha creHpe npenycMoTpeHa BO3MOXHOCTb Mopfe-
NIMPOBAHMUSA  PasfMYHbIX TEMMEpPaTypHbIX PEXUMOB
(o 1200°C) B TOM uncne yrneBoAOpPOAHOro Temnepa-
TYPHOTO pexuMma B COOTBETCTBUM C TpebOoBaHMAMMU eB-
ponencKMx CTaHaapToB. [1py UCNbITAHUAX HA OrHECTOM-
KOCTb HECyLUMX KOHCTPYKUMI WMMEETCS BO3MOXHOCTb
33/,aBaTb Pa3/IMUHbIE CNOCOOLI HArPYXXeHMS 1 BEJIUYMHDI
Harpysku npu NOMOLLM aBTOMAaTUYeCKM YrpaBaseMblX
CUCTEM TUAPABAMYECKMX npeccoB. CKOHCTPYMPOBAH-
Has CMCTeMa HarpyXeHus CTPOMUTENbHbIX KOHCTPYKLMIA
CnocobHa MoAaBeprHyTb MCMbITbiIBaeMble 00Opasubl 3a-
[LQHHOM BeNMUMHE Harpysku. MakcuMarnbHasi BeIMUYMHA
Harpysku COCTaB/seT:

ONs NoKanbHOM Harpysku — o 1000 kH;
[ONsi pacnpeneneHHon Harpyskm — 4x125 kH.
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Cuctema HarpykeHus cnocobHa CMMynMpoBaTb YC10-
BMS| PABHOMEPHO pacnpeneneHHoM Harpy3Kku, TO4eUHow
Harpysku (4epes pacrnpenenutenibHble NAnuTbI), KOHLEH-
TPMYECKOM Harpy3ku, OCEBOM WMAWM 3IKCLEHTPUYECKOM
Harpysku, B TOM Yuciie U A HaKIOHHbIX KOHCTPYKLMIA
C yrnom HaknoHa ot 0° go 45°% Cuctema HarpyxeHus
CnocobHa MoALEepXMBaTb UCMbITATENIbHYI0 Harpysky C
MOCTOSIHHBIM 3Ha4YeHueM (5% oT Tpebyemoro 3HaueHus)
6e3 M3MeHeHMs ee pacrnpefeneHus Ha Harpyxaemon
MOBEPXHOCTU.

UcneimamenoHbiii cmeHO

«BepmukanvHas ozHesas neyb»

Ha wcnbitatensHoOM cTeHfe npeaycMOTpeHa BO3MOX-

HOCTb MPOBOAMTb WMCMbITAHUS C/IEAYIOWNUX CTPOUTENb-

HbIX KOHCTPYKLMIA:

= neperopopok (EN 1364-1,TOCT 30247.1);

* NpoTMBONOXapHbIX Aepen u Bopot (FTOCT P 53307-
2009, EN 1634-1);

= cTeH (mog Harpyskon) (EN 1365-1,TOCT 30247.1);
= BEPTUKa/bHbIX 3aWMTHbIX MeMbpaH (EN 13381-2);
* OrHe3alWNLWEHHbIX CTPOUTENDBbHbIX KOHCprKLI,MVI

(EN 13381-3..4..5..6..7..8);
= npoxonok (EN 1366-3);
= hacapos (EN 1364-3,EN 1364-3).
Meub cootBeTCTBYET TpeboBaHuam EN 1363-1,EN 1363-2
n ENV 1363-3,TOCT 30247.0,TOCT 30247.2
Pasmepbl BHYTpEeHHero mMpoCTPaHCTBA OFHeYNopHOW
kamepbl: 3x3x1,3 M. [leuyb obecrneynBaeT YCTOMYK-
BOCTb K MHOFOKpPaTHOMY LMK/IMYECKOMY BO3AENCTBUIO
«ObICTPbIA BbICOKOTEMMNEPATYPHbIA HAarpeB — peskoe
oxnaxaeHue». CuctemMa HarpyXeHus neym cnocobHa
NOABEPrHYTb UCMbITbiIBaeMble 00pa3upbl 3a[aHHON Be-
JIMYUHE Harpysku. MakcuManbHag BennymHa Harpysku
coctaBnsieT: 5 MH. Cuctema HarpyxxeHust cnocobHa cu-
MYNMpOBaTb YCJIOBUS PaBHOMEPHO pacnpeneneHHowm
Harpy3kuM M TOYEYHOW Harpysku (4Yepes pacnpepenu-
TeNlbHble MNTbI), 0CEBOM MM IKCLLEHTPUYECKOM HArpy3Ku.



UcneimamenoHeili cmeHO

«HUccnedosamernbckas o2Hes8as neybs

B coctaB ucnbiTaTeNbHOro CTEHAA BXOAAT:

= OrHeynopHas KamMepa;

= CUCTEMA YLaNeHUN AbIMOBbIX Fa30B U3 OFHEBOrO Npo-
CTPaHCTBa KaMepbl;

= ra30Bble rOPekM C CMCTEMAaMM ra30CHaBXKeHNs 1
BO3LYyXOCHabOXeHus;

= CMCTEMaA KpenneHus o6pasLos;

= aBTOMATUYeCKasi CUCTeMa peryiMpoBKM TeMNepaTyp-
HOro pexunMma, n36bITOYHOro LABEHUS U COAEPXKaHUS
KMCI0poa B OFHEBOM NPOCTPAHCTBE Meyu;

= aBTOMATMYECKasi CUCTEMA PerncTpaLmm n3aMepsemMbix
napameTpoB;

= CUCTEMA KOHTPO/IS NMapaMeTPOB OKPYXKatoLLLero BO3-
AyXa;

= CMCTeMa yoaneHus NpoayKToB ropeHus, obpasyto-
LUMXCA MPU UCNbITAHUSAX 006pa3L0B;

* CMCTEMA dHEeProcHabXeHMs UCMbITAaTENbHOMO CTEHAA;

PazMepbl BHYTPEHHEro OrHeBOro MpPOCTPAHCTBA Neyu
1,5x1,5x1,5 m. Kamepa saBnsetcs yHMBepcanbHOM, no-
3BONISAKOLLEN MPOBOAUTL UCMbITAHUS KaK BEPTUKANbHbIX,
TaK U rOpM30HTaNbHbIX 06PA3LLOB CTPOUTENbHbIX KOH-
CTPYKLMI C MaKCMManbHbIMK pa3mepamu 1,5x1,5 m.

KOMIUIEKC MCMbITATEJIbHbIX YCTAHOBOK
AN ONPEQENIEHUSA NOXAPOOMACHbIX CBOMCTB
MATEPUAJIOB

KOMMNEKC UCMbITATENIbHbIX YCTAHOBOK
019 UCNbITAHUS OTHETYLLALLUX BELLLECTB

CTEHAbI UCMbITAHUI OTPAXXAAIOLLNX
KOHCTPYKLUMIA, MOHTAXHbIX CHACTEA,
NOACUCTEM BEHTUNALIMOHHBIX ®ACALOB
M CTPAXOBOYHbIX 3/IEMEHTOB )19 PABOTbI
HA BbICOTE
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HAYYHO-UCCNEAQOBATE/IbCKUA
MHCTUTYT CTPOUTEJIbHbIX
MATEPUAJIOB 1 TEXHOJIOTUM

Ha 6a3e nabopatopuii HUM CMuT cospaH McnbitaTenbHbld LEHTP CTPOMUTENbHBIX MaTepuanos
M U30EeNNI, KOTOPbIM aKKpeauToBaH B HalLMoHanbHOM cucteMe akkpeauTauumn PO gns nposenexus
paboT N0 CepTUPMKALLMOHHBIM UCMbITAHUSM

JTABOPATOPUN

* Knumatnyeckmx ucnbiTaHUMm

= CTpomTenbHbIX KOMMO3MTOB, PaCTBOPOB, 6ETOHOB

= DU3NKO-XMMUYECKOTrO aHanm3a

= J1aKOKpaCO4HbIX MOKPbITUI U MOIMMEPHbBIX MaTEPUANOB

= BypoBbIX M TaMMNOHaXHbIX PacTBOPOB

JHepro3@heKTMBHOCTH, 3KONOTUN U YCTOMYMBOIFO CTPOUTENBCTBA

OCHOBHbIE HATIPABJEHNA OEATENIBHOCTU

» Co3paHue HOBbIX 3PHEKTUBHbBIX CTPOUTENBbHBIX MAaTEPUANIOB U TEXHOMOTUIA;

= Pazpabotka TeXHOMOrMit KOHCTPYKLMOHHBIX MaTEPUANOB U U3LENUN;

» [lpoBeaeHune nccnenoBaHnn B 06nactu aHeprocbepexxeHms, 3HeproadOeKTUBHOCTU 30aHUIA U COOPYXKEHUI;

* McnbiTaHWe U KOHTPOb KA4eCTBa CTPOMUTENIbHBIX MAaTEPUANIOB U U3LENUN;

= Pazpabotka M NnpUMeEHEHUE COBPEMEHHbIX PU3UKO-XMMUYECKMX METOAOB OLEHKM COCTOSIHUS CTPOUTENbHBIX
KOHCTPYKLMI U CPEACTB UX 3aLUMThI;

» [lpoBeaeHne nccnenoBaHU B 061acCT CyXmx CTPOUTENbHBIX CMECEN.
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HWNY MI'CY

bonbluas knMMaTuyeckas KaMepa

MoO6uNbHbIN CTEHA AN UCNbITaHWUIA dacafHbIX NOKPbITUIA

JIABOPATOPMUA

KIMMATUYECKUX UCTIbITAHUIA

ExxerogHo B Poccum cTpoatcs [ecsaTkm MUANIMOHOB
KBaApaTHbIX METPOB XXWJIbSI U BbIMOHSIOTCS MUIAMO-
Hbl KBagpaTHbIX MeTPOB (acafHblx paboT. [apaHTuit-
HbI CPOK OrpaXkAatoWMX KOHCTPYKLMI LOJSIKEH CO-
ctaBnsaTh 25...50 net.

OpHako Ha MpaKTUKe OYEeHb YaCTO MPUMEHSHOTCA
MaTepuanbl He COOTBETCTBYHOLWME MPUPOLHO-KIMMA-
TUYECKMM YCII0BUSAM PErMOHA, YTO NMPUBOLUT K CHUXKE-
HMIO KQYecTBa KOHCTPYKLUMI M HEOOXOAMMOCTM NpoBe-
[LLeHUS PEMOHTHbIX paboT HAMHOIO paHblUe UCTEeYEHMS
rapaHTuiiHoro cpoka. CrouMoCTb pEMOHTA BO MHOIOM
JIOXUTCS HA TOPOACKUE U perMoHanbHble broaxkeTsl. J1a-
6opaTopmsa co34aHa C Lenbio noayyeHus Ha 6ase yHu-
KanbHOro KOMMaeKca MCnbiTaTenbHOro 060pynoBaHus
pe3ynbTaToB, B YCKOPEHHOM peXxuMme BOCMpPOM3BOAS-
WMX NPUPOAHbBIE LUK/bI TEMMNEPATYPHO-BIAXKHOCTHbIX
M ApYrUX KNMMaTUYeCKUX BO3LENCTBUIA, XapaKTEPHbIX
[NS pa3NnYHbIX perMoHoB Poccuu; onpeneneHuns coot-
HOLIEHMS 3KCMEePUMEHTANIbHbIX LMK/IOB C peasibHbIMU
CpOKaMM 3KCMiyaTaumm OrpaxkAaroWwmux KOHCTPYKLMUA
M CUCTEM BHelWHeN GpacagHoM Tenaon30AaLUK U CPO-
KOB MX LONTOBEYHOCTH; OLLEHKM CTEMEHU NPUTOAHOCTU

Knumatunyeckas Kamepa

TOM MW MHOM OrpakaaloLwWwen KOHCTPYKUUKU ON1g npu-
MEHEHMs ee Ha 0ObEKTAX CTPOMUTENbCTBA B PErMOHAX
Poccum.

PaspaboTtaHHas cOTpyaHMKaMK yHMKaNbHasa MeTo-
[MKa CTaHOAPTHOM NpOrpaMMbl U METOA,0B KAMMaTU4e-
CKMX UCMbITAHUI 419 Pa3fIMUHbIX TUMOB OrpaXkaaroLwmx
KOHCTPYKLUMI U hacafHblX CUCTEM NMO3BOJISIET PEaNbHO
OLEHUTb MUX MPUFOAHOCTb AN NMPUMEHEHMS Ha 00b-
eKTax CTPOMTENbCTBA BO MHOMMX pervoHax Poccuu,
pa3fiMyHbIX MO CBOEMY KAUMATY, @ TaKXKe OLEHUTb UX
peanbHyl 3KCMAYaTALMOHHYI AONTOBEYHOCTb. Paspa-
60TKM nabopaTtopun nernm B OCHOBY CO34aHMS Manoro
WMHHOBALMOHHOIO NpeanpuaTus C yyactmeMm OusHec-
napTHepa u3 EBpocotosa Ansg agantauuu eBponemnckmnx
CTaHOAPTOB K KAMMATMYeCknM ycnosmam Poccuu.

JIABOPATOPUA CTPOUTEJIbHbIX

KOMMO3UTOB, PACTBOPOB, GETOHOB

Co3pmaHa C Lenblo NPOBEAEHUsS UCCNeAoBaHUIi B 06-
NacTu CyXWMX CTPOUTENbHLIX CMECceid, pe3y/nbTaToM
KOTOpbIX $IBAsieTCs pa3paboTka MOAHOTO KOMIJIEKTa
HOPMAaTMBHOW M TEXHONOTMYECKOM LOKYMEHTaLMUK, He-
06Xx04MMOI ANa BbiNycka NPOAYKLUMM U BHEAPEHMS
HOBbIX MPOAYKTOB B MPOMbILUNEHHOE MPOMU3BOACTBO
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B TeUeHue 2-3 MecsLeB, YTo NO3BOAMIIO CO34aTh B Poc-
CUM OTeYeCTBEHHOE MPOM3BOACTBO CyXMX CTPOUTENb-
HbIX CMeCewn.

CoBpemMeHHOe 060pynoOBaHUWe, MMelkolleecs B na-
6opaTopuu, NO3BONSET NPOBOAMTL MCCNEAO0BAHUS MO
npuMeHeHuto mMoaubuumpyowmnx 0ob6aBokK Ong CO3-
[laHWS BbICOKOKAYeCTBEHHbIX BETOHOB, CTPOUTENbHbIX
pacTBOPOB M CYXWMX CTPOMTENbHbIX CMeCcei C LeNblo
NoMyYyeHus 3aJaHHbIX TEXHOMOTMYECKUX U TexHuue-
CKMX XapaKTepUCTUK MaTepuanoB U AOMNONHUTENbHbIX
KOHKYpEHTHbIX CBOMCTB. JlabopaTtopHas 6asa mo3so-
nset onpepenntb 3PHEKTUBHOCTb U KOHTPONIMPOBATL
KaueCTBO COBPEMEHHbIX MOAMMULMPYOWUX f06aBOK
n pa3pabaTbiBaTb HOBbIE TUMbl MOANPUKATOPOB, B TOM
yncne pns 3apybexxHbix NponsBoauTENEN.

UcneiTatensHoe obopynoBaHue nabopatopum no-
3BONISIET NPOBOAMUTL (DU3MKO-MEXaHUYECKMEe MUCMbITa-
HWS CTPOMTENbHbIX MAaTEPMANoB W U3LENUi, a Takxe
pa3pabaTbiBaTb METOAMKM OLEHKU (U3UKO-MEXaHM-
4eckux 1 Tennodu3nyeckmx CBOMCTB MaTepManos pas-
NMYHOTO Ha3HAYEeHMUS.

CoTpynHuku nabopatopum pa3pabatbiBaloT U BHe-
LPSIOT 3KCNepMMeHTaNbHble METOAbl MCCNeA0BaHMMI
MPOYHOCTM U3LENMI Ha 3Tanax OMbITHO-KOHCTPYKTOP-

CKMX paboT u 3kcnnyataumu, pa3pabaTbiBalOT TEXHU-
yeckue yC/ioBMSA Ha HOBble MaTepwuasnbl, B TOM uucie
B YaCTM METOA0B KOHTPONS UX GU3UKO-MEXAHNYECKUX
CBOWCTB.

MeTtoamyeckne paspaboTku nabopatopum cTanu
OCHOBOWM noaxopa K ceptuduMKaummM nNpoaykKumMm poc-
CUWCKMX MpOU3BOAMUTENEN NO E€BPOMENCKMM HOpMaM,
YTO MO3BOJUIIO YNPOCTUTH BbIXOL OTEYECTBEHHbIX Ma-
TepuasioB HAa eBPOMENCKUI PbIHOK.

CoTpyLHMKamMun nabopaTopuun paspaboTaHbl MOAM-
durKaToOPpbl TUMCOBbLIX BSXKYLWMX, NMO3BOASIOWME MPU-
MEHSATb TMMCOBble MaTepuanbl ANS HAPYXHbIX paboT
M B HECyWMUX KOHCTPYKLMSX 3LaHUA U COOPYXEHWH,
a Takxe HoBble BMAbl 6EeTOHOB, CNoCOBHbIe NponycKaTb
cBeT, obecneynBaTtb NapoOMNpoOHMLAEMOCTb, 06nafaThb
BbICOKOW CTOMKOCTbIO K UCTUPAHUIO U KOPPO3WMK.

NNABOPATOPUA

DOUBUKO-XUMUYECKOIO AHAJTU3A

Co3paHa ¢ uenbto paspaboTki METOAMKM W npoBene-
HMS MCCIIEA0BaHMIA MO KONMYECTBEHHOMY M KauecTBeH-
HOMY aHanu3y M UAEHTUGUKALMM HEU3BECTHBIX CTPO-
UTEbHbIX MaTepuanos, OMpeaeneHns MexaHM3MOoB
(bopMMpPOBaHMSA HOBbIX CTPYKTYpP, KOHTPO/S KayecTsa
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HWNY MI'CY

npOrpaMMHO-aﬂﬂaDaTHbll;l KOMMNAEeKC ANnAa aHaansa 3/IEMEHTHO-
ro coctaBa CTajier 1 CNiaBoOB HAa OCHOBE alOMUHUSA

MK-®ypbe cnektpometp Varian 640-IR

M COCTaBa MMHEPAsIbHbIX CTPOUTENIbHBIX MaTepuanos,
pa3paboTkM MEeTOAMYECKOTO M MHGOOPMALMOHHOTO
obecrneyeHuns peHTreHoha3oBOro aHanaM3a nopTiaHa-
LLeMEHTOB, TUMCOBbIX BSXKYLUMX, METOAMK KOHTPOSIS Ka-
YecTBa 3anoJHWUTENEN, MUHEPANIbHBIX HaMONHUTENEN,
MUIMEHTOB, @ TaKXe C Lenblo NpOBEAEeHUs UcCneno-
BaHWI MWKPOCTPYKTYpbl CTPOWTENbHbIX MaTepuasnos,
MPOAYKTOB TMApaTaLuum BSXKYLLMX BELLECTB B PEXM-
MEe HM3KOro BakyymMa 6e3 HaHeceHWs MpoBOAALLMX
MOKPbITUI, KAYECTBEHHOTO U KOJIMYECTBEHHOTO SHEPTO-
AMCMNEPCMOHHOTO XMMMUYECKOr0 MMKpOaHanmsa mate-
p1anoB, NoayyYeHus KapT U npodunei pacnpeneneHus
XMMMYECKOro COCTaBa B aHaAM3MPYeEMbIX O0ObEKTaXx,
a Takxke ONS UCCNefoBaHUS KaYeCTBEHHOIO U Kolnye-
CTBEHHOTO aHanM3a NOPUCTOCTU MaTEPUANIOB.

PeHtreHoBckuit andpaktomerp ARL-XTRA

TepmoaHanusatop SETARAM LABSYS

B nabopaTtopun npuMeHsioTCS Cnepylolme MeTonbl
nccnefoBaHuUm:

* OMTUKO-3IMUCCUOHHAs CNEKTPOMETPHUS;

* PaCcTpOBas 3/1eKTPOHHASA M ONTUYECKAs MUKPOCKOMUS;

* peHTreHOBCKas (nyopecLeHLms;

* MOPOLUKOBAs PEHTreHOBCKas AUbpaKLums;

= lazepHas audpakums;

= u30TEpMUUECKAsa M AuddepeHLmnanbHas
CKAHUPYOLLAS KAaNOPUMETPUS;

* uHdpaKpacHas CNeKTPOCKONuS;

* apudbdepeHUManbHbI TEpPMUYECKMIA aHANNU3
W TEpMOrpaBUMETpUS;

= COpOLMOHHAA 3TaNIOHHAs MOPOMEeTpUs;

= ra3oBasi xpomatorpapus;

= Macc-CneKpoMeTpums.
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CoTpyaHukamu nabopatopum pas3paboTaHbl HOBble
MeTOLMKM KOHTPONS KayecTBa CTPOUTENbHbIX MaTepu-
anoB C NPUMEHEHWUEM PEHTTEHOBCKMX U UHbIX METOAOB
aHanM3a npv BO3BELEHUM AaTOMHbIX 3N1EKTPOCTAHLMIA U1
LPYTUX YHUKANbHbIX 34aHUIA U COOPYXKEHMNA.

JIABOPATOPUS IAKOKPACOYHbIX

NOKPbITUA U NOIUMEPHbIX MATEPUANIOB
Co3paHa C uenbld MpOBEPKM COOTBETCTBMUS KayecTBa
NPOAYKLMU POCCUINCKMM M €BPOMENCKMM CTaHAapTaM,
a TaKkxke Ong maydyeHus 3PEGEKTUBHOCTM NaKOKpacoy-
HbIX U MONMMEPHbIX MaTepunanos, NOSBASKLMXCS Ha
CTPOUTENbHbIX pbiHKax Poccum 1 3a pybexom.

B nabopaTtopuu BepyTcs Hay4vHble MCCNELOBaHMSA
B 001aCTM CO34aHUS NAaKOKPACOYHbIX U MOJIMMEPHbIX
MOKPbITUI MNOBbIWEHHOW AONTOBEYHOCTH. [prMeHeHMe
pa3paboTok nabopatopuu nNo3BongeT 40 5 pas nosbi-
CUTb [ONTOBEYHOCTb JTAaKOKPACOYHbBIX M MONMMEPHbIX
MOKPbITUN.

PaspaboTtaHHbie coTpyaHukamu nabopatopumn me-
TOLMKM YCKOPEHHbIX WMCMbITAHWUIA C UCMONb30BaHUEM
COBPEMEHHOr0 WCMbITaTeNbHOro 060pyAoBaHUS Mo-
3BONISIIOT ONPeAeNnTb LONTOBEYHOCTb N0DObIX TAaKOKpa-
COYHBIX U MOMMEPHbIX MOKPbLITUI Anst Noboro knma-
TMYECKOro paiioHa Mupa. Hanpumep, ana ymMeHblueHUs
3aTpaT Ha exerogHoe OOHOBMEHME OOPOXHOM pas-
MeTKM, TpebyeTcs MOBbIEHWEe AO0NTOBEYHOCTU NpU-
MeHSIeMbIX MaTepuanoB, COBPEMEHHbIe TEXHOOMMK
npon3BOACTBA paboT, a TakxKe yyeT NpUpoaHO-KIMMa-
TUYECKMX YCOBUI 3KCMTyaTaLmm.

JIABOPATOPMUS

BYPOBbIX U TAMIMOHAXXHbIX PACTBOPOB
BkntoyaeT komMnnekc 060pyLoBaHUA AN NPOBELEHMS
CTaHAAPTHbIX WUCMbITAHWI PaCcTBOPOB NS CTPOUTENb-
CTBA TOHHeNeW WM CKBAXMH: PacTeKaeMoCTb, MPOKaYu-
BAEMOCTb, CPOKM CXBATbIBAHWSA, MPOYHOCTb U APYrUxX
CBOWCTB. B coctaB komnnekca BXoaaT uMdpoBoi BU-
CKO3MMETp, aHanM3aTop BOAOOTAAYM LEMEHTA, TEPMO-
H6apuueckuit koHcuctometp HPHT, ynbTpasBykoBoi
aHanusaTop cTpykTypbl uemeHTta OFITE, a Takke 6510k
onpeneneHns NPOHMLAEMOCTH LLEMEHTHOIO KaMHS No
rasy.

JIABOPATOPUS SHEPTO3M®MEKTUBHOCTU,
3KO0JIOMMU U YCTOMYMBOIO CTPOUTE/IbCTBA
JTabopaTtopwma BkntovaeT obopynoBaHue ans CTaHaapT-
HbIX W CMeLManbHbIX UCMbITAHWUI TEMIOU30AALMOHHBIX
MaTepuanos Afig 3Hepro3@PEeKTUBHbIX OrpaXaatoLmx
KOHCTPYKLMIA 30aHUIA U COOPYXKEHUN.
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MHCTUTYT
HAYYHO-TEXHUYECKOIO
COMPOBOXAEHUA
CTPOUTEJIbCTBA

HAYYHO-TEXHWYECKWE LEHTPbI

HayuHo-TexHnuyeckui LeHTp «leotexHuueckoe conpoBoxaeHue B ctpoutenbcree» (HTLL FCC)
Hay4yHOo-TeXHMYEeCKUI LeHTPp «TeXHUYECKUIA MOHUTOPUHT B cTpoutenbcTee» (HTL, TMQ)

LleHTp dyHOaMeHTanbHbIX U NPUKNAAHbIX UCCNEA0BAHUMA HALEXHOCTH CTPOUTENbHbIX 06bekToB (LLDTNH)

OCHOBHbIE HATIPABJEHNA OEATENIBHOCTU

KoopanHauus n ynpaBneHne KOMMAeKCHbIMU NPOEKTaMM MO HayYHO-TEXHUYECKOMY COMPOBOXAEHUIO UHXKe-
HEPHbIX U3bICKAHWI U Pa3paboTKM MPOEKTHOM JOKYMEHTALMK A5 CTPOUTENBCTBA OOBEKTOB MOBbILLIEHHOMO
YPOBHS OTBETCTBEHHOCTM C NPUBIEYEHUEM CNELIMANIM3UPOBAHHbIX nogpasgenenHnin HAY MIcy
HayyHo-TexHMYecKoe CONpoBOXAEHME CTPOUTENLCTBA YHUKANIbHbIX 0ObEKTOB U 06bEKTOB MOBbILIEHHOIO
YPOBH$ OTBETCTBEHHOCTU, BK/IHOYAS:

* OCYLLECTB/IEHME FE0TEXHUYECKOr0 MOHUTOPUHTA;

* OCYLLLECTB/IEHWE TEXHUYECKOr0 MOHUTOPUHTa;

= paboTbl MO pacyeTHO-aHAUTUYECKOMY 0OOCHOBAHMIO;

* KOHTPOJIb KAYeCTBa CTPOUTENbHO-MOHTaXHbIX paboT Ha BCeX 3Tamnax CTPOMTENbCTBA.

PaspaboTka cneumanbHbIX TEXHUYECKMX YCIOBUI A1 MPOEKTMPOBAHMS 06bEKTOB NOBLILIEHHOrO YPOBHS
OTBETCTBEHHOCTM

0O6cnenoBaHMe TEXHMYECKOrO COCTOSHMS 34aHMIA U COOPYXKEHWUI, B TOM YMCIE 303aHUI UCTOPUYECKON
3aCTPOMKM

MOHWTOPUHT TEXHUYECKOTO COCTOSAHMUS 30aHUIA U COOPYXXEHUI, B TOM YMCIIE:

= reofie3nyeckne CTalMoHapHble HabnoaeHns 3a nedopMaunsaIMm 30aHNIA U COOPYXKEHWU;

" reofe3nyecknii KOHTPOIb MONOXEHUST KOHCTPYKTUBHbIX 3IEMEHTOB 343aHUN U COOPYXXEHUI;

= MOHUTOPUHT AedopMaLmii 3AaHUA U COOPYXXEHUI B 30HE BIMSIHUS HOBOTO CTPOUTENLCTBA.
MNHDOPMaLMOHHO-aHANNTUYECKOE U OPraHU3aLLMOHHO-TEXHUYECKOE COMPOBOXAEHNE CTPOUTESNBbHbIX
MepOonpUATUIA

BbinonHeHWe pacyeToB CTPOUTENbHbBIX KOHCTPYKLMI 30aHUIA U COOPYXKEHWUM

BbinonHeHWe reoTexXHUYECKMX pacyeToB OCHOBAHUM, GYHAAMEHTOB, MOA3EMHbIX YAaCTEN 34aHMI

N COOPYXKEHMUIM U OKPY>KAIOLLLEN 3aCTPOMKM

Paspabotka npoeKkTHOM 1 paboyeii LOKYMEHTaLMM Ha BbINOHEHWE PaboT «HYNEBOrO LMKIa» U BO3BELEHUE

NMoA3eMHOM YaCTW 34aHUI U COOPY>KEHWUM.



HWNY MI'cy

B nepuop ¢ 2013 no 2020 r. peanu3oBaHO Hay4YHO-TEXHUYECKOE CONPOBOXKAEHUE U3bICKAHUI, NPOEKTUPOBAHUS
M CTPOMTENbCTBA:
= bonee 1000 coopy>eHU NOBbILEHHOTO YPOBHS OTBETCTBEHHOCTU U3 HE(TEra30BOWi, SHEPreTUYECKOW, TMAPOTEXHNYE-
CKOM, TONIMBHO-3HEPreTMYeCKoW oTpacien;
= bonee 50 yHMKanNbHbIX 0OBEKTOB, BKJIHOYAS:
= 3@aHUS1 U KOMMEKCbI BbicoToM 6onee 100 MeTpoB;
= 3[laHMS C 3arnybaeHnemM NoA3EMHOM YaCTU (MOMHOCTBIO UM YACTUYHO) HUXKE NMIAHUPOBOYHOM OTMETKM 3EMJIU
6onee yem Ha 15 meTposB;
= 30aHKUs C nponetamu 6onee 100 mMeTpoB;
= 3laHMS C KOHCOMbHOM YacTblo 6onee yeM 20 MeTpoB;
* CMOPTUBHbIE COOPYXKEHMS, CTAAMOHDI.

3HAYMMDIE PEAJIU3OBAHHDIE MNMPOEKTDI:

HAYYHO-TEXHUYECKOE COMPOBOXOEHME NMPOEKTUPOBAHUSA OCOB0 OMACHbIX

N TEXHUYECKU CZIOXKHbIX OBBEKTOB

* MHPPACTPYKTYpPHble 0OBLEKTbI 31EKTPOCETEBOrO M NOACTAHLMOHHOIO X034/CTBa B coctaBe AMypckow T2C
= 1,2 n 3 stanbl ctpoutensctda TIC «YoapHasy;

* 3/1IEKTPOCTAHLMA COBCTBEHHBIX HYX A, HA NPOM3BOACTBEHHOM Naowaake B parioHe n. CabeTTa;

= Xabaposckasi TAL-4 ¢ BHennowWwano4YHom MHDPaCTPYKTypoO;

= 06beKkTbl AMypCKOro rasonepepabarbiBatoLLero 3aBoAa;

* 06beKTbI MOBbILIEHHOrO YPOBHS 0TBETCTBEHHOCTU MAO «JTYKOW/T».

HAYYHO-TEXHUYECKOE COMPOBOXAEHWUE U3bICKAHUIA U MPOEKTUPOBAHUSA YHUKAJIbHbIX OBbEKTOB

* MHOTOQYHKLMOHANbHbIV XMNOM KOMMIEKC, pacnONOXeHHbIM No agpecy . MockBa, yn. Akagemuka Koponesa;

* MHOFOQYHKLMOHANbHbIN XMNOM KOMMNEKC, PAaCMONOXEHHbIM No agpecy r. MockBa, yA. LleHormHa;

* MHOFOMYHKLIMOHANIbHbIN XMNOM KOMMNEKC, PACNONOXEHHbIN MO agpecy . Mocksa, yn. B.Iuka;

* MHOTOQYHKLMOHANbHbIM XMI0W KOMMAEKC, PAaCMONOXEHHbIM No agpecy: r. Mocksa, HoBble Yepemyuwku, keaptan 10C;
= pekoHcTpyKumst CKK «leTepbyprckuiis.

KOMIMNEKCHOE HAYYHO-TEXHUYECKOE CONPOBOXAEHUE U3bICKAHWUA, MPOEKTUPOBAHUSA

N CTPOUTENIbCTBA YHUKAJIbHbIX OBBEKTOB M OBbEKTOB MOBbILEHHOIO YPOBHA OTBETCTBEHHOCTU

= [1aBMNbOH aTOMHOM 3Heprun Ha BAHX;

* PEKOHCTPYKLMS CYLLECTBYHOLMX 30aHMI NOL MHOTOPYHKLUMOHANbHbIM FOCTUHUYHbIMA KOMMIEKC C anapTaMeHTaMum»
no agpecy: r. MockBa, yn. Bapeapka, a. 14 ctp. 1 v c1p. 2;

= MHOrodyHKLMOHaNbHbIN LEHTP C aBTOBOK3a/10M B COCTaBE TPAHCMOPTHO-NepecagoyHoro y3na «Lenkosckuiy;

= pabOoTbl NO LEMOHTAXY CTPOUTENBHbIX KOHCTPYKLMI BaccerHa, Bxoasauiero B coctaB CK «OnuMnuninckuiny;

= PeKOHCTpYKLIMS a3poApOMHOi 6a3bl YNbAHOBCK “BocTouHbIi”™» DIYI «ABMAKOMMNEKTS;

= coopyxeHus «Cyxor pok N21» n «Cyxoi nok N22» npu ctpoutenbcTBe obbekTa «LLeHTp cTponTenscTBa KPYnHOTOH-
HaXKHbIX MOPCKMX COOPYXXeHMI. KoMnnekc ansg n3rotoBneHns OCHOBaHWI rPaBUTALMOHHOIO TUNA U MHTerpaLmm
MOAynen BEPXHUX CTPOEHUM»;

= KMHOrOYHKLMOHANbHbIN KOMMIEKC», PaCNOSIOXKEHHbIV N0 aapecy r. MockBa, JIeHMHrpaackuin NpocnexT, BA.34».

KOMMIEKCHOE MHXXEHEPHO-TEXHUYECKOE OBC/IEAOBAHME 30AHUA U COOPY)KEHUMA,

B TOM YMNCJIE YHUKAJIbHbIX OBbEKTOB M OB bEKTOB rOCYOAPCTBEHHOIO 3HAYEHUS

= 06CNef0BaHME HECYLLMX U OrpaXAatoLLMX KOHCTPYKLMI XKMMbIX 34aHUIA, NOCTPaAaBLUMX BCIEACTBME NAaBOAKA
B MpkyTckow obnactu netom 2019 r. (6onee 1100 o6bekToB);

= 06C/Nien0BaHMe CTPOUTENbBHBIX KOHCTPYKLMIA B paMKax CTPOUTENBCTBA OUCHbBIX M BCMOMOTaTeNlbHbIX MOMeLLeHWI Ans
pasMeLlleHus noapasaeneHnii u cnyxx6 AHanutnyeckoro LeHTpa lNpasutenbctea PO Ha 6a3e LleHTpa noaaepkku Ha-

LMOHanbHbIX NpoekToB npu MpasuTensctee PO B 3aaHMKM no agpecy: r. MockBa, KyTysoBckuii npocnekT, . 32 k. 2/1 ¢ 6;
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= 06CnenoBaHMe CTPOUTENbHBIX KOHCTPYKLMIA 30aHKUS No aapecy r. Mocksa, yn. KynbHeBsa, kopn. A u kopn. b
B paMKax npoekTa «ALMUHUCTPATUBHO-TOProBbI KOMMIEKC C NOA3EMHOM aBTOCTOSAHKOM»;

= 06CnefoBaHMe CTPOUTENbHBIX KOHCTPYKLMIA 303aHNS IaBHOM TpUbYHbI Tpaccsl @opMynbl 1, pacnonoxeHHOro no
anpecy KpacHopapckuii kpai, ropos, Coumn, Aonepckuin paioH;

= 06cnef0BaHMeE CTPOUTENbHBIX KOHCTPYKUMIA 06bekToB AO «HIMO «/19M3%;

= 06CnefoBaHMe CTPOUTENbHBIX KOHCTPYKLMIA aAMUHUCTPATUMBHOIO 34aHus [loma MuHuctepctBa 060poHbl PO;

= 06cnenoBaHme coopykeHunin «Cyxoi nok N21» n «Cyxoit fok N22» npu ctpoutenbcTBe ob6bekTa «LleHTp cTpounTens-
CTBA KPYMHOTOHHAXHbIX MOPCKMX COOPY>KeHMI. KomMnnekc Ansg n3rotoBneHns 0CHOBAaHWI rPaBUTaLMOHHOIO TMNa
U MHTerpaumm MoLynein BepXHUX CTPOEHUM»;

= 06CnenoBaHMe HeCyLMX KOHCTPYKLUMI OCTaHKMHCKOM TeNeBU3NOHHOM HalluHu;

= 06cne0BaHME CTPOUTENbHBIX KOHCTPYKUMIA 06bekToB CK «OnnMnuinckmiis.












HAYYHO-UCCNEOOBATENbCKUN
MHCTUTYT 3KCNEPTU3DbI

U YNMPABJIEHUS
HEOBWXXMUMOCTbIO

OCHOBHbIE HATIPABJIEHNA OEATENIBHOCTU

OpraHnsauua n npoeegeHne beH,lJ,aMEHTa}'IbeIX, NpUKNagHbiX N MOMCKOBbIX HAaYYHbIX nccnenoBaHui B
obnactu 3KCNepTU3bl M I'IYGJ'II/ILIHOFO ynpaBieHUa HeABMXXMMOCTbHO, MCMOJIb30BaHME NMOTYYEHHbIX
pe3ynbTaTtoB U UX paCnpoOCTpaHEHUE B LLENAX MPAKTUMYECKOrOo NPpUMEHEHUA;

npoBeaeHne 3KCNEPUMEHTAJIbHbIX pa60T, BbIMOJIHEHUE 3KCNEPTHbIX, daHATIUTUYECKUX pa60T B 06/1aCTH
perynartopHoro BO34ENCTBUSA U I'IY6)'IVI‘-IHOFO ynpaBneHna HEABUXKXMMOCTbHO, OLLEHKN Ka,ﬂ,aCTpOBOVI,
prHOLIHOl;’I N UHBECTULIMOHHOM CTOMMOCTH, FOCY,EI,apCTBEHHOVI perncTtpauumn m HaN0roo610XeHUs
3EMEJIbHbIX Y4aCTKOB U 00BbEKTOB KamnmTanbHOro CTpOUTENDLCTBA,

pa3pa60TKa DEKOMEH,D,aLLMVI Ha OCHOBE HaYy4HbIX nccnepoBaHui;

OKa3aHue I'IpaBOBOI;i NMOMOLLM M COAEeNCTBUE OpraHam rocy,u,apCTBeHHoﬁ BNaCT U ynpaBneHus,
npeanpuaTuaMm U opraHm3aumuaMm, a Takxxe OTAENIbHbIM rpaXXaaHaM B pelleHUU BOnpoCcoB 3KOHOMUYECKOro
dHa/in3a, SKCNepTU3bl U Hanoroo610)KeHNS 0O6bEKTOB HEABUMXKMMOCTM M 0OBbEKTOB KanMTalbHOIo
CTpOUTENbLCTBA,

pa3pa60TKa METOA0B OLEHKHU, aHAIN3a U NMPOrH03npoBaHUA pa3BUTUA HEOBMXXUMOCTH, Mogenen n cucTeM
yrnpaBaeHUa HEABUXKXMMOCTbHO;

NpakTM4eckoe NpuMeHeHNEe COBpEMEHHbIX METOA0B OLEHKNU, dHAIN3a, UHCNEKTUPOBAHUA U
NMPOrHO3MPOBAHUA Pa3BUTUA HEABUXUMOCTH,

ocywiectsneHmne l/IHCI)OpMaLI,l/IOHHOFO obecneyeHus npouecca aKkCcnepTm3bl U OLEHKN HEABUXUMOCTU U OP.



HWNY MIcy

HayuyHo-nccnenoBaTenbCkuin UHCTUTYT 3KCMEPTU3bl U YIPaBIEHUS HEABUXMMOCTBIO CO34aH KakK CTPYKTypHOe
nofpasaeneHne YHMBepcuTeTa B COOTBETCTBMM C MPUKA30M pekTopa YHuBepcuteTa oT «30» ceHTabps 2022 r. N2
790/130 Ha ocHOBaHMKM pelleHuns YueHoro coseTa YHuBepcuTeTa ot «30» aBrycta 2022 r.

B paMKaX OCHOBHbIX HanpaBneHuﬁ MHCTMTVT ocyuwecTBageT cneayowme Buabl eATeNIbHOCTU:

e OLEHOYHAA AeATesbHOCTb, B T.4..
- OLLEHKa PbIHOYHOM M MHOM CTOMMOCTM OBBEKTOB HELBMXMMOCTH;
- oueHKa B13Heca, LeHHbIx byMmar, Loei y4acT1s B YCTaBHbIX KanuTanax

e CynebHO-3KCNepTHas AeATeNbHOCTb MO CTOMMOCTHBIM (OLEHOUYHbIM) M DUHAHCOBO-3KOHOMMYECKMX
3KCrepTUsam;

e MOArOTOBKA 3aK/MOYEHMI CNEeLManMCTOB B paMKax CyA0MNPOM3BOACTBA U PELLEH3UPOBAHME 3aK/THOUEHMI
CyAe6HbIX 3KCMepToB;

® OpraHusauma n conpoBoOXAeHUE 3KCNepTU3bl OTHETOB 06 oueHke HeasuxmMocTn B CPO oLEeHLLMKOB;

® OCnapuBaHue KaAaCTpOBOVi CTOMMOCTHU, B T.M.:
- NOArOTOBKaA 3asBNeHni 06 nMcnpaBneHnn owmnboK, A0NYLWEHHbIX NpK onpeneneHnn Ka,D,aCTpOBOﬁ
CTOMMOCTHU,;
- yCTaHOB/NEHUE Ka,ﬂaCTpOBOﬁ CTOMMOCTHU B pa3Mmepe pblHO‘-IHOVI CTOMMOCTH

® KOMMNEKCHbIW aHann3 060CHOBAHHOCTU pe3yNbTaToB roCyAapCTBEHHOM kagacTposon oueHku (MKO), B T.u.:

e aHanm3 060CHOBAHHOCTH Ka,ﬂ,aCTpOBOﬁ OLeHKM, B TOM YMCne MaCCOBOM U VIH,IJ,MBM,D,yaﬂbHOﬁ OLEeHKHU
3€MeJIbHbIX Y4aCTKOB U 06bEKTOB HEABUXMMOCTH, NpUHaaneXawmx rocyaapCctBeHHbIM U MyYHULUMNAIbHBbIM
npeanpmaTtuaMm n opraHnsaumaMm, Tak M 4HaCTHbIM COBCTBEHHMKAM,;

e BbiSIBJIEHME A1 3aKA34YMKOB C/ly4YaeB 3aBbllEHMS KaAACTPOBOW CTOMMOCTM, U3NIULLHEN YNNaTbl 3€MESIbHOT0
Hasora, Hasiora Ha MMYLLECTBO OpraHM3aUMi U DU3MYECKMX JIULL, HANora Ha LOXOM4bl OT MPOAAXKM
HEeLBMXMMOCTH, @ [/1s1 OPraHOB MECTHOTO CaMOYNpaBNeHMs M OpPraHoB BAACTM Cy6bekToB Poccuiickol
(defepauim Kak 3aKa3uMKOB BbISIBJIEHWE C/TYYAEB 3aHUKEHMS KAAACTPOBOW OLIEHKMU;

® QHaNU3 BAWUSHWUS MHAMBUAOYAbHbIX 0COOEHHOCTEN 3eMe/IbHOro y4acTKa 1 00beKTa HelBUXMMOCTU Ha ero
Ka[aCTPOBYHO M PbIHOYHYHK CTOMMOCTb, B T.4.: 3HaueHne 30YUT, ny6nmMyHO-NpaBOBbIX OFpaHUYEHWUI B
obopoTe, rpafoCTPOUTENbHbIX aKTOB, OLUMOOYHOro NPUMEHEHUS METOAOB U MOAeNel OLLEeHKU, aHaNoroB,
6a3bl, MHOEKCOB, HENPABWIBHOIO onpeaeneHns GakTUHeCKOro UCMob30BaHUS, BbISBIEHMUE UHBIX
MeTOoAMYEeCKMX OWKOOK U T.4.;

® KPWUTMKA M PELEH3MPOBAHME 3aK/TOUEHWIA IKCMEPTHBIX OpraHM3aLmii, KaCcaloLWMXCs KagacTpoOBOM CTOMMOCTH;

® BbISIB/IEHME OCHOBaHWI A1 NPUMEHEHMS U3bATUI U3 0O6bEKTA, MOHUKEHHbIX CTABOK, JIbrOT, aHAIU3
OCHOBAHWI /11 BKIOUYEHWUS UM UCKITIOYEHUS 3LaHUIA U COOPYXKEHMIA B NEPEUHU HEABUXKUMOCTH,
obnaraemoii No KafacTpoBOM CTOMMOCTU; NPOBEPKA 06OCHOBAHHOCTM ONpeLeNieHnst CPOKOB NOAE3HOro
MCNO/b30BaHMS, CNocoba aMopTU3aLMK, MHBIX MHCTPYMEHTOB yYeTa HeABMKMMOCTH, OLEHKA (PUHAHCOBbIX U
yNpaBneHYeCKMUX NOCNeACTBUIA NPUHATBIX PeLleHUt, HEMCMOJIb30BAHHbIX PE3ePBOB, PUCKOB, AOMYLLEHHbIX
owmnboK;

® BblIAB/IEHNE KaAaCTPOBbIX OLUMOOK, ,El,eq)E'KTOB B pe3ynbTaTax pa60T KadaCTpOBbIX UHXEHEPOB, 3KCﬂepTHbIﬁ
dHa/In3 TeXHUYeCKMnX NniaHoB U ,u,pyroﬁ Ka,ﬂ,aCTpOBOﬁ AOKYMEeHTauun, noarotoska peu,eH3M17|, JKCNEPTHbIX
3aK/IIOYEHUN, B T.4. MO BOMPOCaM pasrpaHnv4eHna oBM>XXnMMoro nu HeasmM>XxXmMmoro nmyuecrTea, NnpaBmMibHOCTU
OTHECEHUSs1 0OBEKTOB KamnMUTanbHOro CTpouTeNbCTBa K OTAE/IbHBIM 00bEKTAM HeaBUXKXMMOCTH;

e aHanM3 060CHOBAHHOCTM YNpaBAeHYECKUX PeLLeHNi NyBAUYHbIX OpraHoB B 0611aCTU rpafioCcTPOUTENbHOM
LEeSTENbHOCTU U 3eM/IEN0/b30BaHUS, @ TaKXKe aHaNU3 060CHOBAHHOCTM U MPAaBOMEPHOCTM YNPaBIEHYECKMUX
peleHunit, BU3HeC-NnaHMpoBaHus B 061aCTM yNpaBAeHUs HELBUXKMMOCTbIO, ONepaLmii C HeABUXKMMOCTH;



HAYYHO-UCCNEOOBATENBCKUNA MHCTUTYT SKCMEPTKU3bI M YIIPABNEHWS HEABUMXMMOCTbIO

e aHanM3 U peLEeH3MPOBaHME aKTOB BHYTPEHHENO U BHELIHErO GMHAHCOBOrO KOHTPO/IS, akTOB
roCyAapCTBEHHOM 3KCMEPTM3bI MO BOMPOCAM, CBA3AHHbLIM C OLLEHKOM HeABUXKMMOCTH, IKCMIyaTaLmu,
MPOEKTUPOBAHMIO 1 CTPOUTENLCTBY HEABMXMMOCTU B NYBAMYHOM Cdhepe, B T.4. MO BOMNPOCAM, CBA3AHHbLIM C
perynnpyembiM LEHOO6pa30BaHMEM M CMETHbIM HOPMWUPOBAHUEM B CTPOUTENILCTBE, @ TAKXKE MO MHbIM
BOMpOCAM PEryNsSTOPHOro BO3AEMCTBUSA HA CHEPY HEABUXKMMOCTH;

e MeToAMYeCcKoe COMpPOBOXAEHWE MPOEKTOB, CBA3AHHbIX C OLLEHKOM U perynsTopHbIM BO34ENACTBMEM HA
HeABMXMMOCTb B XXUIULLHOM cdepe, B T.4. B CBA3M MACCOBOM 3aLLUMTON COOCTBEHHMKOB XMUbS;

e OArOTOBKA MHULMATKB, OOLLECTBEHHbIX CNYLIAHWUIA, MPOEKTOB AOKYMEHTALMM N0 BONpocaM hopMUpPOBaHUS
NeconapKoBbIX 3e1eHbIX MOSICOB, OTHECEHNs 0O6beKTOB K 0COH0 0XpaHseMbIM MPUPOLHbIM TEPPUTOPUAM,
QHANM3 BAUSHUS peLleHnii Ny6anYHbIX OPraHOB M X03SMCTBYHOLLMX Cy6bEKTOB NO BOMPOCaM
NpUPOLONOAb30BaHMs, BONPOCaM BOAHbIX, TECHbIX OTHOLIEHUIM Ha OTHOLLEHMS, CBA3aHHbIE C OLLEHKOM,
ynpaBfieHUeM U HanoroobnoXeHne HeLBUNKUMOCTH;

® aHanM3 BO34eNCTBMS NY6AMYHOrO ynpaBieHns B 06/1aCTU pa3BUTUS MHXEHEPHON MHPPACTPYKTYPbI,
CTPOMTENBCTBA M 3KCMTyaTaLLMM JOPOT, UHBIX NYBUYHbIX 0OBEKTOB Ha YrpaBieHWe, OLEHKY U
HanoroobsoxXeHne HeABUXKMMOCTH, KaK B rOCYAapCTBEHHOM, Tak M B YacTHOM cdepe;

e MeToAMYeckas, MHPOPMaLMOHHAS, IKCNepTHAsA NOALEPXKKA MO BOMPOCAM OLLeHKM, HAaNoroo6n0oXKeHus,
yNpaBfeHUs MPOEKTOB, CBA3aHHbIX C 06palleHneM 0TX0L0B, MENMOPALMU U TMAPOTEXHUYECKMX
COOPYXXEHUI, HEABMXMMOCTM B arpapHow cdepe, B T.4. 3eMe/lb CeNIbCKOX03MCTBEHHOMO HAa3HAYEeHMS;

e MeToAMYeCcKoe COMpPOBOXAEHWE 3aKOHONPOEKTHOW M NPaBONPUMEHUTENbHOW AeATENbHOCTM MO BONpocaM
Hanoroo6a0XeHUs, oLEeHKH, BIOAXKETHOro GMHAHCMPOBAHMS Pa3BUTUS 0ObEKTOB HEABMXMMOCTH, IKCNEPTHAs
NoALepKKa NpoeKToB B 06/1aCTM roCyLapCTBEHHO- U MYHULMMAbHO-YaCTHOMO NapTHEPCTBA, KOMMIEKCHbIX
NpOeKTOB pPa3BUTMS TEPPUTOPUM, CO34AHUA U DYHKLMOHMPOBAHUS TEPPUTOPUIA OMEPEXAIOLLErO Pa3BUTUS,
TEXHOMAPKOB, UHbIX TEPPUTOPUIA CO CMeLManbHbIM NPaBOBbLIM PErYIMPOBAHUEM;

® HAy4yHO-MpPAKTUYECKoe COMpOBOXAEHWNE YPABNEHUS, OLEHKM, BHEAPEHUS NTYYLIMX PErYAATOPHbIX MPAKTUK, B
T.4. KOHTPOJIbHO-HAA30PHbIX NPAKTMK, M HANOr00610XKEHUS HEABMXMMOCTH B cchepe 060POHbI U1
6e30nacHoCTH;

® Hay4yHO-MpaKTMYeCKOe CONPOBOXAEHWNE YNPABEHUS, OLLEHKM, U HANOrO0BN0XKEHNS HELBUXKMMOCTH
yUYpexXaeHUn HaykKu n 0bpa3oBaHus, B T.4. CONPOBOXAEHUE GOPMUPOBAHNS U PYHKLMOHUPOBAHUS
KaMMyCoB, MHbIX CTIOXHbIX UMYLLECTBEHHbIX KOMMIEKCOB MHDPACTPYKTYpbl HAYKM 1 0O6pa3oBaHmMs, BONPOCOB,
CBSI3aHHbIX C Pa3Ae/ioM 3eMeJibHbIX Y4acTKOB, POPMUPOBAHMEM NPOEKTOB rPafoOCTPOUTENbHbIX MIAHOB,
KPaCHbIX JIMHWI, MHON [OKYMEHTALMKN FPafoCTPOUTENBHOTO MAaHUPOBAHMS.

B 2022 r. MHCTWUTYT yCnewHo BbIMOMHWA rocyfapCcTBEHHOe 3aaaHmMe MmuHobpHayku Poccum, kacaslieecs
BbISIBIEHUS GMHAHCOBBIX M YNpaBAeHYeCKUX pe3epBOB, CBA3aHHbIX C KagaCTpOBOM OLEeHKOW Heamxkmumoctu 10
BEeOYLMX YYPEXAEHWI BbiCLIEro 06pa3oBaHMs U HAYKW.






HAYYHO-UCCNEAOBATE/IbCKUA
MHCTUTYT MPOEKTUPOBAHUS

OCHOBHbIE HATNPABJIEHNA OEATE/IbBHOCTU

* MHXXEeHepHble U3bICKaHUS:
= paboTbl MO BbINOAHEHWIO UHXXEHEPHO-reoAe3nYecKnX U3biCKaHUM;
= paboTbl MO BbINOAHEHWIO NHXEHEPHO-TEONOrMYECKUX U3bICKAHWUI;
= paboTbl MO BbINOAHEHWIO UHXXEHEPHO-3KONOTMUYECKNX U3bICKAHUN;
* paboTbl NO BbINOJHEHUIO MHXEHEPHO-TEOTEXHNUYECKMX U3bICKAHWUA;
= paboTbl N0 06C/IEA0BAHMIO COCTOSAHWUS TPYHTOB OCHOBAHWM 34aHWUIM M COOPYXXEHWM, X CTPOUTENbHbBIX KOHCTPYKLIMIA.
= [loarotoBka NPOEKTHOM AOKYMEHTALMMK:
* paboTbl N0 NOArOTOBKE CXEMbl NIaHMPOBOYHOM OpPraHM3aLUuM 3eMebHOMO Y4acTKa;
* paboTbl N0 pa3paboTke APXUTEKTYPHbIX PELLEHWUN;
= paboTbl N0 pa3paboTke KOHCTPYKTUBHbIX M 0ObEMHO-MIAHUPOBOYHbIX PELLEHUN;
» paboTbl MO NOArOTOBKE CBefeHuMrM 06 MHXeHepHOM 000pyLOBaHMM, O CETAX WHXEHEepHO-TEXHWUYECKOro
obecrneyeHus, nepeyHst MHXeHEepPHO-TEXHUYECKUX MEePONPUSITUIA, COAEPXKAHUS TEXHOIOTMYECKMX PeLLEHUN;
= paboTbl N0 MOArOTOBKE NPOEKTa OPraHM3aLun CTPOUTENbCTBA;
= paboTbl N0 MOArOTOBKE NPOEKTa OpraHM3aLmMu paboT no CHOCY MM AeMOHTaXy 0ObeKTOB;
* paboTbl N0 pa3paboTke MeponpUATUA MO 0HecneyYeHunto 4OCTyNa MHBANUAOB;
= paboTbl N0 MOArOTOBKE NPOEKTa NOAOChl OTBOAA TMHENHOIO 06BbEKTA;
= paboTbl N0 pa3paboTke TEXHONOMMYECKMX U KOHCTPYKTUBHBIX pPeLleHWUi IMHEMHOrO 0ObeKTa;
= paboTbl MO MOArOTOBKE MaTepuanoB, CBA3aHHbIX C obecnevyeHMem 6€30MaCHOCTM 3[3HUIA U COOPYXKEHWH,
B COCTaBe pasfena «MHasg OKYMeHTaumsa B Ciyyasix, NpeaycMOTpeHHbIX defepanbHbIMU 3aKOHAMM»;
* paboTbl N0 06C/1e00BaAHMIO CTPOUTENBHbBIX KOHCTPYKLMIA 303aHUI U COOPYXKEHMM.
= JKCMepTM3a No OLEHKe COOTBETCTBUS 34aHUI U COOPYXXEHUI MEXAYHAPOAHOMY CTaHAAPTY 3€N1eHOr0 CTPOUTENb-
cTtBa (breeam). Moabop Bcen HEOOXOAMMON LOKYMEHTALMM OT CTaAMM NMPOEKTMPOBAHMS A0 CAAYM 0ObEKTA B IKC-
nayaTaumio
= [IpodeccrmoHanbHble KOHCYAbTaLUK U CONPOBOXAEHME MPOEKTOB B COOTBETCTBMU CO CTaHAAPTaMM YCTOMYMBOIO
cTpouTenbcTBa repmaHum (dgnb). OueHka >xusHeHHoro umkna (Lca) M CTOMMOCTM XXM3HEHHOrO LMKia 3aaHus (Lcc)

= ObyyeHMe No NporpamMmaM NOBbLILWEHNS KBAMDUKALMM M NTPODECCUOHANBHON NepenoaroToBKM
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Peanusauusa rocysapcTBEHHOro 3aaaHusA No paspaboTke NpoeKToB
061e06pa3oBaTeNIbHbIX YUPEXAEHMI1 HOBOrO TUNA

HWNY MI'CY




HAYYHO-UCCNEAOBATENBCKMIA MHCTUTYT MPOEKTUPOBAHMSA

MpoekTupoBaHue nnaBartenbHoro 6acceiitna HUY MIrcy

CnopTuBHbI KOMNNEKC «AkaaemMus eauHo60opcTB», I. Coun

LleHTp nopaepxku opapeHHbix geten Ha 200 mect, Tynbckaga o6nactb
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COBPEMEHHOE WCHbITATE/IbHOE OBOPYOOBAHME
MU CPEACTBA U3MEPEHUIA OT BEOYLMX EBPOIMEN-
CKUX U POCCUMCKNX NMPOU3BOOUNTENEMN:

YHukaneHas nuHelika 3nekmpomMexaHu4ecKux, 2udpassu-
yecKux U cepeo2udpasau4ecKux YHUBEpCaNbHbIX UCNbI-
mamesbHbIX MAWUH ¢ MAKCUMasabHoli Hazpy3koli om 100
00 3000 kH pna onpepeneHus GU3MKO-MEXaHUYECKMX
CBOWCTB M KOHTPO/IS KayecTBa MEeTasINIoB M CM/iaBoB, be-
TOHOB W CTPOUTENbHbBIX PACTBOPOB, MOIMMEPOB M KOMMO-
3UTHbIX MaTEPUAOB.

YHuKaneHas HanoneHas cepeoaudpasiuyeckas ucnbima-
menibHas MawuHa OUHAMUYECKUX Haz2py30K € 4acmomodi
00 50 Iy pna onpefneneHus XapakTepucTUK UMKanYe-
CKOW TPELLMHOCTOMKOCTH, MPOBEAEHUS UCMbITAHUI Me-
TaNN0B M KOMMO3WUTHbIX MaTEPMANOB HA MANOLMKIIOBYIO
M MHOTOLMK/IOBYK YCTanoCTb C yrnpaBAeHWEM MO [Je-
dopmaumm 1 HanpskeHuto. OcHaleHa TepMoKaMepoi
(0T-150 °C go +350 °C).

CmeHO 0n15 ucnbimanuii KpynHo2a6apumHeIX KOHCMPYK-
yuii ¢ Hazpy3koli do 15 000 kH

Okumatowee Harpyxatouwee ycunme (15000 kH) Ha
dparMeHTbl CTPOWUTENbHOW KOHCTPYKLMU BbICOTOW OT
500 MM po 3000 MM (CTeHOBbIE MaHeNu, KONOHHbI, N1aT-
(opMeHHble CTbIKM CTEHOBbLIX MaHenen, TpexcnonHble
CTEHOBble MaHenu, MEeTANNOKOHCTPYKUMKM). TaHyliee
Harpyxatowee ycunmne (6000 kH) Ha cTpouTenbHoW
KOHCTpyKUmmM BbicoTor Ao 3000 MM (CTanbHble KaHaTbl,
CTEPXKHWU, LUTAHTW, WNUAbKKU, KOMNO3UTHbIE MaTepuanbl).
MposeneHune mncnbitaHuin no MOCT 8829-2018 «M3pe-
NS CTpOUTENbHbIE Xene306eToHHble U GEeTOHHbIe 3a-
BOACKOrO M3roToB/ieHns. MeToabl UCMbITaHUI HArpyxe-
HueM.

UHHosauuoHHAs onmuyeckas cucmema yugposoli Kop-
penauyuu u3obpayeHuli ans nabopaTopHOro U 06bekT-
HOro HabntoLeHus 3a aebopMaLMSIMU U NEPEMELLEHUS -
MU B 3/IEMEHTAX CTPOUTENbHbIX KOHCTPYKLMIA. B ocHOBe
pabOoTbl CUCTEMbI IEXKUT MPUHLMM CTEPEOKOMMAPALMM.

Cucmema KOHMpON HANpPsXEHHO-0edopMUPOBAHHO20
COCMOSIHUSI 3/1eMeHMo8 KOHCMpyKyuli 30aHuil u coopy-
JeHuli Ha 6a3e komnnekca National Instruments c npo-
rpaMMHbIM obecneyennem LabView Ha 256 wu3smepwu-
Te/bHbIX KaHaNoB.

PekoHguaypupyemeiii cmeHO 0418 ucnelmaxuii cmpou-
meNlbHbIX KOHCMPYKUUll, B TOM 4MCIe C/IOXKHOM KOH-



burypaummu B yCnoBUSAX MHOTOOCHOTO CTaTUYECKOro U
OMHaMMYeckoro HarpyxeHus. CreHn, no3BonsieT BOC-
NPOU3BOAUTb UCTOPUIO HATPYXKEHUS KaK U3MEpPEHHYH
B MpoLecce MOHUTOPUHIA, Tak WM 33[aHHYI0 B MpOEKTe.
CTeHp, OCHaLLLEH LWeCTb rapoLnMIMHapamMu, obecneym-
BAlOLLMMM CTATUUECKYIO Harpysky, CyMMapHOM MOLLHO-
cTbto 0o 1500 kH. lnana3oH YacToT npy AMHaMUYeCcKMX
U cercMmuyecknx ucnoiranmsax: 3...20 Mo,

YHusepcanbHas duHamuyeckas ucnelmamesibHas Mawu-
Ha LabTest 6.500H.5.01.1 obecneunBaeT BO3MOXHOCTb
NpOBEAEHUN CTaTUYECKUX U AUHAMUYECKUX UCMbITaHUI
Ha pacTskeHue, oKaTue, u3rnb, oTpbis, caBUr 06pa3LoB
W LenbIX U30enuin U3 pasfiMyHbiX Matepuanos. Mawwu-
Ha MMeeT pelicTytolee cBuaeTenscteo MenepanbHoOro
areHTCTBa MO TEXHUYECKOMY peryMpoBaHuU0 U MeTpo-
noruu 06 yTBepxaeHuun Tuna cpescTs nsmepenui (CH) c
MeTOAMKOW noBepkn. MakcuManbHas Harpyska: 500 kH

YHueepcanvHblli MassmHukoebili Konep npefHa3HayeH
Ona onpeneneHns yaoapHoOM BA3KOCTU (BA3KOCTW pas-
pyLieHus)) 06pasLoB CTPOUTENbHbLIX MaTePUANoB U 13-
nenui. No3BonsieT onpefensiTb 3HEepruto, 3aTpayeHHyo
Ha pa3pyweHue obpasua yoapHbIMU BO3LEWCTBUAMM.
MpuHUMN paboTbl OCHOBAaH HA 3aKOHEe COXPAHEHUS
MeXaHWYeCcKoM 3Heprumn ypapHoro bnoka. M3amepsetcs
noTeHuManbHas SHeprus B3BeAeHHOro MasTHUKA, nepe-
XOASLLAs B KUHETUYECKYIO, pa3pyLuatoLlyto obpaseL.

YHueepcanbHblii pekoH@pu2ypupyemblii cmeHd ucneima-
HUli KpynHOPA3MepHbIX KOHCMpYKUYuUli Ha cmamuyeckue
u OuUHaMu4eckue Hazpy3Ku npefHasHaveH ans UCnbiTa-

HWIA KOHCTPYKLMI W Y310B ANS ClefylowmX TUMOB OnbIT-

HbIX 06pa3LoB:

= 6anoyHble aneMeHTbl nposetoM oT 1 no 24 M, B ToM
4yucne C NPOAO/bHBIM YCUMEM C HAarpy>XeHUeM LByMS
n 6onee cunamm B nposnerte;

" IUTHblE KOHCTPYKUMM, paboTatowme no 6anoyHoM
cxeme WwupmHom ot 1,2 1o 3,6 M C Harpy>XeHMeMm AByMs
n 6onee cunamm B nponerte;

* MJIUTHbIE KOHCTPYKUMM, paboTatowme B ABYX Hanpas-
NneHusax;

= 0ObeMHbIe 3/1IEMEHTbI, MOLENIN KapKacoB 34aHui (3Ta-
YKePKM, MPOCTPAHCTBEHHbIE pPaMbl);

* CTbIKM MaHenen 1 cOopHbIX 3N1eMEHTOB KapKaca;

" y3/lbl MOHOMMUTHBIX M COOPHbIX KApKaCOB 34aHUMN
(cTbik ©6€36an0YHOM NAUTbI U KOMOHHbI, COMPSKEHUS
06BSA304HbIX 6ANOK M NAWUT NepeKpbITUM U T.4.).

CreHp, OCHaWeH nsaTb0 ruapouMnnHapamu, obecne-

YMBAKOLLMMU CTAaTUYECKYKD M OMHAMUYECKYI Harpysky

CyMMapHOM MowHocTbio Ao 5000 kH.
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UHCTUTYT

UHXXUHUPUHITA U CTPOUTEJIbCTBA
OBbbEKTOB UCI0J/Ib3OBAHUA
ATOMHOW SHEPTUN HUY MICY

UHCTUTYT WUHXWUHUPUHTA WU CTPOUTENbCTBA OBbEKTOB WMCMOJ/Ib30BAHUA ATOMHOW 3SHEPTUM
CO30AH 24.11.2020 roaa PELULEHMEM YYEHOIO COBETA HUY MTICY.

OCHOBHOM Lienbio MHCTUTYTA SBASETCS co3aaHue 3PdeKTUBHOM CUCTEMbI B3aMMOAENCTBUS B 061acTM npodec-
CMOHANbHOro 06pa3oBaHus, HAYYHO-UCCNEA0BATENBCKOM, HAYYHO-TEXHUYECKOM U 3KCMEPTHO-aHAUTUYECKOW
LEeATeNbHOCTU B MHTEpPECax pa3BUTUS CTPOUTENIbHOrO KOMMAEKCA aTOMHOM OTpacau.
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3A0AYM NHCTUTYTA:

paspaboTka u obecneyeHue peanu3aumu MNNAHOB
paboTbl MO OCHOBHbLIM HAMpPaBNEHWUAM COTPYAHUYE-
cTBa: 06pa3oBaHuMe, HayKa, KaApoBas NONNTHKA;
OpraHu3auusi Hay4yHO-TEXHMYECKOro B3auMonen-
cteug HUY MI'CY n cTpouTenbHOro Komnaekca aTtom-
HOM oTpacnu;

OpraHu3aLMOHHOe COMpoBOXAeHWe paboTbl Hayu-
HO-TEXHMYECKOro COBeTa MO BOMPOCAaM pasBUTUA
cTpouTenbHbix TexHonorui K «Pocatomy;
dopMupoBaHMe cucteMbl 0Oy4YeHUs M KOMMeKca
obpa3oBaTenbHbIX Nporpamm Ans Kagposoro obe-
crneyeHus npeanpuaTuii CTPOUTENbHOMO KOMMAEeKca
atoMHow otpacaum (CKAO), otBeyvatowmx TpeboBaHm-
M NpodecCMOoHaNbHbIX CTaHAAPTOB;

OopraHusauus M MeTOAMYecKoe COMpOBOXAEHME
npodeccMoHanbHO-00WEeCTBEHHOM  aKKpeamuTaLuu
0bpa3oBaTeNibHbIX MPOrpamm;

opraHu3auus obyyeHus CneuuanucToB npeanpu-
ATUIN CTPOUTENbLHOIO KOMMJEKCa aTOMHOM OTpaciu
no NporpamMMam BbICLIEro M AOMNOAHUTENIBHOTO Npo-
deccroHanbHOro 06pasoBaHus;

pa3paboTka HOBbIX 06pa3oBaTe/bHbIX MPOrpamM,
HanpaeieHHbIX HAa TEXHONOrMyeckoe u uMdposoe
pa3BuTME CTPOUTENbHOIO KOMMeKca aTOMHOW OT-
pacnu;

$hOpMUpPOBaHME BbICOKOKBANMPULMPOBAHHOIO Ka-
[pOBOro pesepsa An9 NpeanpuaTuil CTpOUTENbHOTO
KOMMNEeKca aTOMHOM OTpac/u.

B pamkax MHCmumyma UHXUHUPUH2a U Ccmpoumess-
cmea obbekmos UCno/1b308aHUS AMOMHOU 3Hepauu co3-
0aH Hay4Ho-mexHuyeckuli coeem (HTC), komopebili 8-
719emcs NOCMOSIHHO 0elicmByWUM Co8ewamensHbiM U
3KCNepmHo-KoOHCynbmamusHeiM opeaHom MNC OMNAD ons
paccMmompeHus u 8bipabomku pekomeHOauuli no 0cobo
B8AXHbIM NPO6AEMAM Hay4HO-mMeXHUYECKOU NOMUMUKU,
OMHECeHHbIM K KoMnemeHuuu npednpusmuili cmpou-
mesibHO20 KOMNJIeKCa amoMHOU ompaciu.

HTC dopmumpyeTca 13 KBanuPUUMPOBaHHbIX CreLManu-
CTOB MHCTUTYTA, NOAPA3AeNeHNIA YHUBEPCUTETA U Npea-

ctaButener npennpuatuii CKAO.

OCHOBHbIE 3A0AYU HTC:

onpeneneHne NpUOPUTETHbIX HAaNPaBAEHUIA HAY4YHO-
UCCNefoBaTeNbCKMX U OMbITHO-KOHCTPYKTOPCKUX pa-
6orT;

BblpaboTKa pekoMeHAaLUMi No OCHOBHbLIM Hanpasse-
HUSIM M MYTIM KOMIIEKCHOTO peLleHus npobnem B
obnactu npodeccmoHansHoro 06pa3oBaHuUs, Hay4HO-
MCCNen0BaTeNIbCKOM, HAYYHO-TEXHUYECKON U IKCNep-
THO-aHAIUTUYECKON AeSTeNbHOCTH;

opraHusaumsg (N0 3anpocy) HAyYHOW 3KCMEepTU3bl
NPOEKTOB M pe3yNnbTaToB BbiNOAHeHWs denepanbHbIX
LeneBbiX U ApYyrnx Nporpamm;

COOEeNCTBME BHEAPEHUIO HOBEWLWMX AOCTUKEHUN Ha-
VKU U TEXHUKM, MEpefoBOro OnbiTa B MPaKTUKY Aes-
TenbHocT CKAO.
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HAYYHO-OBPA30BATEJIbHbIA LIEHTP
KOMIMbKOTEPHOI'O MOAOEJIUPOBAHUA
YHUKAJIbHbIX 30AHUN,
COOPY)XEHUA 1 KOMIJIEKCOB

uM. A.b. 30JIOTOBA

OCHOBHbIE HATIPABJIEHNA OEATENIBHOCTU

= JKcnepTnsa paboT No pacyeTHOMY 06OCHOBAHMIO 34aHUIN U COOPYXKEHUM;

» PelieHune akTyasnbHbIX 3aa4 MAaTeMaTUYECKOro/KOMMbIOTEPHOTO MOAENIMPOBAHMS MOBEAEHWUS U OLLEHKU MeXaHM-
Yyeckow 6e30MacHOCTU YHMKANbHBIX M 0CO60 OTBETCTBEHHbIX KOHCTPYKLMIA, 34aHWIA, COOPYXXEHUI M KOMMIEKCOB Ha
BCEX 3Tanax KM3HEHHOro LMKNa;

» PelweHne akTyanbHbIX 334a4 MaTeMATUMYECKOro/KOMMbIOTEPHOrO MOAENMPOBAHUA HArpy3oK WM BO3LEMCTBUM
(B TOM umncne, BETPOBbIX, CHEFOBbIX, IKCTPEMASIbHbIX, 0COObIX) AN YHUKANBbHbIX KOHCTPYKLUMI, 303aHUI, COOPYXKEHUM
¥ KOMMNJIEKCOB;

* BbinonHeHWe Hay4yHOo-TexHWMYeckoro conpoBoxaeHuns (HTC) npoekTMpoBaHMs, CTPOMUTENbCTBA M 3KCMIyaTaLMM
YHUKANbHbIX, TEXHUYECKM CIOXKHBIX M 0COH0 OTBETCTBEHHbIX 34aHWMI, COOPY)XEHUI U KOMMNIEKCOB;

= DKCnepTn3a MNPOEKTHO-KOHCTPYKTOPCKUX PELIeHWA M PpacyeToB 34aHWMA M COOPYXXEHWM C WMCMO/b30BaHMEM
BEpMbULMPOBAHHBIX MPOrPaMMHbIX KOMMIEKCOB;

= Pa3pabotka nporpamMMHbIX CcpeactB ans obecneyeHus MHDOPMALMOHHOrO/MATEMATUYECKOrO MOAENMPOBAHUS
B 3a4a4ax CTPOUTENbCTBA;

= [lpoBeneHune n/unu yyactme B BepuduKaLmMm NporpaMMHbIX CPeacTs8 B cucteme POCCMIMCKOM akafeMUmM apXUTEKTY-
pbl 1 ctpouTenbHblix Hayk (PAACH) u attectaumm B HTLL APB PoctexHan3sopa;

= Pa3pabotka HOPMATUBHO-TEXHUYECKOMN AOKYMEHTALMM B CTPOUTENLCTBE;

* [loAroToBKa Hay4yHO-MCCNEL0BATENbCKOrO KaLpOBOro COCTaBa MO HAMPaBEHMAM: MarucTpaTypa, acnuMpaHTypa,
LOKTOPaHTYpa;

* [loAgrotoBka M MNepenoaroToBKa CNeLuanncToB-noab30BaTeNei NPOrpaMMHbIX KOMMIEKCOB MaTeMaTUMyecKoro
MOLENMPOBAHMS YHUKANbHBIX KOHCTPYKLMI, 30aHUIA U COOPYXKEHMIA;

= Obpa3oBartenbHas LedTeNbHOCTb, B TOM 4MCNe, MOAFOTOBKA CMELMANIMCTOB MO TeMATMYECKMM HamnpaBaeHWUSM

(6onbLieNpPONETHbIE KOHCTPYKLMM, BbICOTHbIE 34aHUS, MOA3EMHbIE COOPYXKEHUS, TPYOONPOBOAHbIE CUCTEMBI U T.A.).
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LlenTp dopmupyeT n obecneumBaeT efuHbl COBpe-
MEHHbIA HAy4YHO-TEXHWYECKUIA U 0OpasoBaTesibHbIN
YpOBEeHb, pa3paboTky M MNporpaMMHO-anroputMmuye-
CKYl0 peanusauuio MeToaMK KOMMbITEPHOro (mare-
MaTM4yeckoro M MHMOPMALMOHHOI0) MOAEeNMpoBa-
HWS B HAYKOEMKMX 3a[ayax CTPOMTENbCTBA, SBNSETCS
FMaBHbIM  3KCMNEPTHbIM  OpraHoM  YHuBepcuTeTa
B 06/1aCTM pacyeTHO-TEOPETUYECKOro 060CHOBAHMS.

CBupeTenbcTBO 0 BepudUKaLMM MPOrpaMMHOr0  KoMmiaekca
Ansys Mechanical Poccuiickoit Akapemuein apxutekTypbl M
cTpouTenbHbix Hayk (PAACH)

HAUBOJIEE 3HAYUMDIE BbIMOJIHHEHDIE
HAYYHO-UCCNIEAOBATEJIbCKUE PABOTDI:

METOAMYECKUE PA3SPABOTKU

HWUY MIcy

Co3paH v pa3BuBaeTCs Ha 6a3e BedyLLEel pOCCUIACKOM
HaYYHO-NPAKTUYECKOM LIKO/bl YUCIEHHOTO MOAENMPOBa-
HMS. HayuyHble mccnenoBaHus, pa3pabotku 1 obpasosa-
Te/NbHas AesTeNbHOCTb BbIMOMHSATCS B TECHOM B3auMO-
LencTBum ¢ npodunbHbIMK Kadenpamu, nabopatopusmm
n HOLL YHuBepcuTeTa, BELYLUMMM HAYYHbIMM, MPOEKTHbI-
MU, SKCNAYaTUPYOLWMMU U 0Opa30BaTENbHbIMK OpraHu-
3aumsmm Poccun (PAACH, HALL CralmO u ap.) u Mupa.

CBupeTensctBo 0 BepudUKaLMM MPOrpaMMHOr0  Kommniaekca
Abaqus Poccuitckoit AkafieMueit apxXMTeKTypbl U CTPOUTENbHBIX
Hayk (PAACH)

Bepudukaums B cucteme PAACH nporpammHoro komnnekca MK ANSYS Mechanical ons pewexus 3agay ctpouTeNibHo-
ro npoduns (BepudPuKaumnoHHbI oT4eT, 4 Toma). CoBMectHo ¢ HUL, CralnO

Bepudukaumsa B cucteme PAACH nporpammHoro komnnekca ABAQUS ang pelueHns HayKkoeMKmMx 3aay CTPOUTENbHOTO
npodunga (BepudurkaunoHHbin otyet, 4 Toma). CoemectHo ¢ HALL CraunO



HAYYHO-OBPA30BATE/IbHbI LIEEHTP KOMIbIOTEPHOITO MOLE/IMPOBAHMA
YHUKAbHbIX 3LAHWUIM, COOPY>KEHWIM M KOMMJIEKCOB um. A.B. 30/TOTOBA

Pa3paboTtka, nporpaMMHO-anropuTMmMyeckas peannsaums, sepudukaumsa 1 anpobaumns Ha obbekTax oTpaciu (MpoeKkT
BB3P-TOW) MeToaMK YTOUHEHHOIO YUCNEHHOTO MOLENNPOBAHUSA OCHOBHBbIX, 0COBbIX M aBaPUIAHBIX HArpy30K U BO3Len-
CTBMIA (BETPOBbIE M CHErOBble HArpy3Ku, yaap CaMoseTa, BO3AENCTBMS YAAPHOM BOJIHbI, CEACMMUYECKME BO3LENCTBUS,
LLyHaMu, TOPHAZ,0) Ha OCHOBHble coopyxeHusa ASC.

3akasumk: OAO «KoHuepH PocaHeproatom»

KomnnekcHoe MeToamMyeckoe MOAenMpoBaHMeE CTAaTUYECKOTO, TEMMEPATYPHOro 1 AMHAMUYECKOro Hanps)XeHHo-aedop-
MWPOBAHHOIO COCTOSIHUSI U MPOYHOCTU KOMBUHMPOBAHHbIX CUCTEM: OCHOBaHWe, COOpYXeHue, 0bopynoBaHue, Tpybo-
nposoabl ASC, UX NMpOrpaMMHO-anropuTMMUYECKas peanusauus, Bepudukaums, anpobaums Ha obbekTax oTpacau 1 3a-
KpenyieHne B HOPMATUBHbIX JOKYMEHTAaX METOAMK YNCIIEHHOTO MOAENNPOBAHMS

3akasumk: OAO «KoHuepH PocaHeproatom»

ASPOOUHAMUKA

PaspaboTka pekomMeHAaUMI MO HA3HAYEHMIO BETPOBbLIX M CHEroBblX HArpy3oK Ha KOHCTPyKuuu [MaBHOro kopnyca
(«AFOPA») n AMduTeatpa obbekTa «[10AMOCKOBHbIM 06pa30BaTeNbHbIM MONOAEXHbIN LLeHTp «MacTepckas ynpaBneHus
«CeHex»2 (MockoBckas 06nactb, r. ConHeYHOropck).

3akasumnk: 000 «[poeKTHbI UHCTUTYT YHUKANbHbIX coopykeHuin «APEHA»

PacyeTHoe onpepeneHne BETPOBbIX HArpy3ok Ha Hecywwue M dacafHble KOHCTPYKLMM OCTAHOBOYHOrO MyHKTa «Ky-
Ty30B0» (CeBepHbIi 1 HOXHbIM BecTMO0AM) Manoro Konbla MOCKOBCKOM Xefie3HOM JOPOrn Ha OCHOBE TPEXMEPHOTO
YUCNEHHOIO MOLENMPOBAHUS BETPOBOW a3pOaMHAMUKM.

3akasumnk: 000 «CrpoiinpoekT» (MockBa)

OnpeneneHne pacyeTHbIX U MUKOBbIX BETPOBbLIX HAarpy30K HA KOHCTPYKLMM NPOEKTUPYEMOTO 34aHMS /4 BOK3ana B T.
Annepe Ha OCHOBE YMC/IIEHHOrO MOLENMPOBAHNA TPEXMEPHbIX 3334 a3pOLMHAMUKM.
3akasumk: 000 «HIMO MocToBuk» (OMCK)

YTOYHEHHbIe pacyeTHble UCCIeLOBAHMNS BETPOBbIX HAarpy3ok, HAaMpsKeHHO-AePOPMUPOBAHHOIO COCTOSHUS, MPOYHOCTM
M YCTOMYMBOCTM MPOEKTHOIO HalLeHHbIX MCnapuTenbHbiX rpaampeH HosoBopoHexckon ASC-2.
3akasumnk: OAO «ATOM3HepronpoekT»

NMPOYHOCTb U MOHUTOPUHT

PacyeTHble nccnenoBaHMs HanpsHXKeHHO-Ae®OPMUPOBAHHOIO COCTOSIHUS M MPOYHOCTU aKTyalM3MPOBAHHOMO MPOeKTa
HecylmMX KOHCTpyKUmid nyTenpoeopos KOBX Ha yyactke ot [1K214 po MaBeneukoro HanpasneHus MXI, npu Hopma-
TUBHO PErNaMeHTUPOBAHHbIX COYETAHMAX HArpy30K M BO34EMCTBUIA, CONpOBOXAEHUe pe3ynbratoB HUP B MockoBckoin
roCcynapCTBEHHOM 3KCMepTuse.

3akasumk: 000 «MoCHMHKNPOEKT»

PacuetHble nccnepoBanms HOC, TpOYHOCTM M YCTOMUYMBOCTM HECYLLMX KOHCTPYKLUMIA ANs CTAAMOHOB YeMnuoHaTa Mupa
no dytéony - 2018. CoemecTHo ¢ HUL, CradunO
3akasumnk: 000 «[poeKTHbI1 MHCTUTYT YHUKANIbHbIX coopykeHuit «APEHA»», DIYIM «CnopT-MHXUHUPUH»

PacuetHble nccnepoBanms HAOC u Hecywen cnocoBHOCTM KOHCTPYKUMIM BbICOTHOM bawHu «3sontoums» MMILL
«MockBa-Cutn» € yueToM hakTUYECKOM reOMeTpUM KOHCTPYKLMNA.
3akasumk: 000 «Cutu-Manac»

PacuetHoe onpenenenne HAC 1 oueHka NpOYHOCTM XKene306eTOHHOTO PyHAAMEHTA CTaNeniaBUAbHON Neyvn niaBub-
Horo uexa N2 6 Akcykckoro 3aBoga @eppocnnaBoB An4 3Tana 6eToHMpoBaHus (YCafka) U NS WTAaTHOTO M BHELITATHO-
ro (aBapuMHOro) pexxmMMma 3KCcnayaTaumm ¢ y4eToM TeMnepaTypHOro BO34enCTBuS.

3akasumk: 000 «KomnosurCneuCrpoit» (MockBa)
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HWUY MIcy

PacueTHble uccnenoBaHUs TPEXMEPHOTO YMpPYro-naacTMYeckoro Hanps»keHHo-4edOopMUPOBAHHOIO COCTOSIHUS Y3/10B
conpsbkeHns depm nokpbITMs cTaamoHa «Cnaptak» (MockBa, TylwmnHo).
3akasumnk: 000 «CragmuoH CnapTak»

PacueTHble McCienoBaHWA HAMPsSHKEHHO-AEPOPMUPOBAHHOTO COCTOSHMS, MPOYHOCTM M YCTOMUYMBOCTM HECYLLMX
KOHCTpYKLMI bonbLioi nenoBor apeHbl ons xokkes ¢ wanbon (r. Coun, Onnmnuana-2014).
3akasumk: 000 «HMO MocToBuk» (OMCK)

Ob6cnenoBaHMe CyLLeCTBYHOLWEN CUCTEMbI MOHUTOPUHIA UHXEHEepPHbIX KOHCTpyKumii (CMUK), BbipaboTka pekomeHaa-
umit no gononHenmnto CMUK ona bawxn «3sonouma» MMIL, «MockBa-Cutms.
3akasuuk: AO «lunpotpy6onpoBsoa»

CBA3AHHDbIE 3A0AYN ADPOIrMAPOYNPYIOCTU

PacyeTHble nccnenoBaHUs M’MAPOAMHAMUYECKUX HArpy30K, Hanps)KeHHO-4eOPMUPOBAHHOMO COCTOSHMSA, MPOYHOCTHU U
YCTOMUMBOCTM BeperosawmnTHbiX coopyxeHuin MmepeTtuHckol Hu3M. (Onumnuana Coun-2014).

3akasuuk: 000 «HMO MocToBuk» (OMCK)

PazpaboTka, Bepudukaums u anpobaLms YUCIEHHbIX METOLMK pacyeTa pe3epByapoB (C BOAOW U HEDTbIO, C MOHTOHaMM
1 6e3) Npu cemMcMMYecKoM BO3AENCTBUM.
3akasumnk: 000 «THH», OAO «TpaHcHedTb»

BbinonHeHne unccneaoBaHuUs, KOMMbIOTEPHOTO MOAENIMPOBAHUA M pacyeToB BO3AEMCTBMS MOHTOHA (MiaBatolien
KpbILUM) Ha CTEHKY pe3epByapoB BEPTUKA/bHbIX CTaNbHbIX NPU CEACMUYECKOM BO3AENCTBMU C Yy4ETOM CBOMCTB XpaHu-
MOro B pe3epByape NpoayKTa.

3akasumnk: 000 «HUU TpaHcHeDTb»

YncneHHoe mMomLenvpoBaHUe rMAPABAMYECKMX NMOTOKOB AN aKKYMYMPYIOLLEro pe3epByapa-oTCTOMHMKA C NpUMeHe-
Huem nporpaMmmHoro kommnnekca ANSYS.
3akasumuk: 000 «bnokomnakT» (Mocksa)

PacueTHble nccnegosanusa HAC, NpOYHOCTM U YCTOMUYMBOCTU HECYLLMX KOHCTPYKLMIA ANs CTaaMoHoB YeMnmoHaTa Mupa no ¢ytbony - 2018.
CosmectHo ¢ HULL CraduO
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HAYYHO-OBPA30BATEJIbHbIN
LLIEHTP «BOOOCHABXEHWE
U BOOOOTBEOEHUE»

OCHOBHbIE HATIPABJIEHWA OEATE/IbBHOCTU

» Pa3paboTka KOHCTPYKTUBHbIX peLleHni, TEXHONOrMYECKNX CXEM, METOA0B PEKOHCTPYKLMM
N MHTEHCUbMKaLMKM paboTbl ceTer, CUCTEM U COOPYXKEHMI BOJOCHAOXEHMS M BOAOOTBEAEHUS;

= BbinonHeHue NpeanpoeKTHbIX, MPOEKTHbIX N OMbITHO-KOHCTPYKTOPCKUX pa60T, Hay4YHO-TEXHNYECKOE
CONPOBOXAEHME CTPOUTENbHO-MOHTAXHbIX M MYCKO-HaNaAo4HbIX pabor;

* MccnepoBaHust Npob NpMpoOAHOM U CTOYHOW BOAbI.
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HWUY MI'CY

[poBefeHWe [OATOCPOYHbIX MCMbITAHWUMA 0Opa3LOB CTEKJIO-
KOMMO3UTHbIX TpY6 B cootBeTcTBUM ¢ TOCT P NCO 10467-2013

CEKTOP BOOOCHABXXEHNS

Pabota cekTopa BOAOCHAGXEHUS NOCBALLEHA U3YYEHUIO

M paspaboTke nepenoBbiX TEXHOMOIMIA B 06nacTM BO-

[LOMOAFOTOBKM, TPAHCMOPTUPOBKM U NOAAYU MUTLEBOW

BOZbl.

TeMaTMKM HaAy4YHO-UCCNEAO0BATENbCKUX U HAYyYHO-TEX-

HUYECKMX paboT:

* MOLEPHU3ALMA M pacyeT CUCTEeM MoLaYM B pacnpese-
NEHUS BOAbI B 30aHUSAX;

" UccnefoBaHue paboTbl M FMAPABAMYECKMX Xapak-
TEPUCTMK TpybOMpPOBOAOB  Pas3fiMYyHOrO  npoduns
M MaTepuana M3roToBieHus;

* COBEPLUEHCTBOBAHME MOAXOLOB K PEHOBaLMMU U CTPO-
UTeNbCTBY TPYyOOMPOBOAOB CUCTEM BOAOCHABXKEHUS
W BOA,00TBEeAEHNS BeCTpaHLWenHbIMM MEeTOAAMM;

= pazpaboTtka M BHeAapeHMe MeMOpaHHbIX YCTaHOBOK
[L1S1 OYUCTKU NMPUPOLHbBIX U CTOYHbIX BOA,;

* UCCnefoBaHUE NMPUMEHEHUS HAHOTEXHOMOTUIA B BOLLO-
MOArOTOBKE.

JlabopaTtopHas HacocHas yctaHoBka GRUNDFOS

CEKTOP BOOOOTBEAEHNS

TeMaTUKM Hay4HO-UCCNEeLOBATENbCKMX M HAyYHO-TEX-

HMYecknx paboT cekTopa BOAOOTBEAEHMS:

* pa3paboTka KOHCTPYKTMBHbIX PELIEHUI COOPYXKEHWUIM
OYMCTKM CTOYHbIX BOS;

= pazpaboTka MeponpuaTtuin B 061acTh OXpaHbl OKpYy-
Xaruien cpeapl;

= paspaboTka MeTonoB MHTEHcuMbMKauumM paboTbl Co-
OpYXXeHUI BMONOrMYEeCKOM OYUCTKM KOMMYHANbHbIX,
NMPOW3BOACTBEHHBIX U CEIbCKOXO3SMCTBEHHbIX CTOY-
HbIX BOZ;

= pa3paboTka TEXHONOrMYECKMUX CXEM OYMCTKM MpPU OCy-
LLEeCTBAEHUN PEKOHCTPYKLMU U MOLEPHU3ALIMM CyLLe-
CTBYHOLMX COOPYXKEHWUI BOLOOTBEAEHUS U OYUCTKM
CTOYHbIX BOA,;

= BbIMO/IHEHME NPeAnpoeKkTHbIX paboT B 0bnactn cu-
CTEM U COOPYXXEeHWI BOJOOTBEAEHUS;

* HAYYHO-TEXHWYECKOe COMPOBOXAEHUE CTPOUTENbHO-
MOHTaXXHbIX M MYCKO-HaNafo4HbIX paboT CUCTEM U CO-
OpY>XeHWIn BOLOOTBEAEHMS.



HAYYHO-OBPA30OBATE/IbHbIA LLEEHTP «BOAOCHABXEHWE M BOOOOTBEAEHME»

Pa3pblBHaH MallnHa

AHANIMTUYECKAS TABOPATOPUA

B aHnanuTMueckon nabopatopum NMpoBOAATCS aHANMU3bI
(caHUTapHO-xMMHUeckue, buonornyeckne u ap.) npob
MPUPOAHBIX U CTOYHbIX BOA MO OCHOBHbIM NMOKa3aTensim
C UCMO/Ib30BaHMEM OBOLLLENPUHSTBIX aTTECTOBAHHbIX Me-

TOAMK, B TOM yuncne:

= MeTognKa M3MepeHUin MacCoBOM KOHLEHTpaUUM HU-
TPaT-MOHOB B MWUTbEBbIX, MOBEPXHOCTHbLIX U CTOYHBIX
BOAAX (OTOMETPUYECKMM METOAOM C CanuLMIOBON
kucnoton. MHA @ 14.1:2:4.4-95 (2011).

= MeToAMKa BbIMOMHEHUS W3MEPEHWI MACCOBOM KOH-
LEHTPaLUMN HUTPUT-UOHOB B MPUPOAHbIX,
BbIX M CTOYHbIX BOAaX GNyOpUMETPUYECKUM Me-

nnTbe-

TOAOM Ha aHanusatope xupkoctu «@nwoopat 02».

MHO ® 14.1:2:4.26-95 (2010).

= MeToaMKa M3MEpPEeHUn MAacCOBOM KOHLLEHTpaLMu 06-
LLEero )enesa B NUTbEBbIX, MOBEPXHOCTHbIX U CTOYHbIX
BOAAxX POTOMETPUYECKMM METOAO0M C CyNibdOoCanumum-
noson kncnoton. MHA ® 14.1:2:4.50-96 (2011).

= MeToAMKa BbINOHEHUS U3MEPEHMI XKeCTKOCTU B NpO-
6ax NPUPOIHbIX U OYMLLEHHbIX CTOYHbIX BOA TUTPU-
mMeTpuyeckum meTtodom. NMHI @ 14.1:2.98-97 (2004).

MeToamMka W3MEpeHur MacCoBOM

«AKTMBHOIO Xnopa» B

KOHLLEHTpaLMm
MUTbEBbLIX, MOBEPXHOCTHbIX
M CTOYHbIX BOAAX TUTPUMETPUYECKMM METOAOM.
MHO ® 14.1:2:4.113-97 (2011).

MeToauKa BbINOMHEHUS M3MEPEHUI BUOXMMUYECKOTO
noTpebneHns Kuciopoga nocne n gHen MHKybauum
(BMKnonH.) B MOBEPXHOCTHbIX MPECHbIX, MOA3EMHbIX
(rpyHTOBBIX), MUTHEBbIX, CTOYHbIX U OUMLLEHHbIX CTOY-
Hbix Bogax. [MHO ® 14.1:2:3:4.123-97 (2004).
MeToamKa BbINOMHEHUS M3MEPEHWM MACCOBOM KOH-
LeHTpauumn HedTenpoayKToB B npobax MpUpOLHOW,
NMUTLEBOM M CTOYHOM BOAbI HA aHANM3aTOpe XXMAKOCTU
«@noopat-02». MHA ® 14.1:2:4.128-98 (2007).
MeToguKa  BbINOMHEHWS  M3MEpPeHWi  Macco-
BOM KOHUEHTpaummu obuero asota B NPUPOLHbIX
M CTOYHbIX BOLAX TUTPUMETPUYECKMM METOAOM.
MHO ®© 14.1:2.206-04.

MeToamKa BbIMOMHEHUS M3MEPEHUI MACCOBOM KOH-
LeHTpauumM UMHKA, KaaMus, CBUHLA U MeLM B BOAAX
MUTLEBbIX, MPUPOLHBIX U CTOYHbIX METOLOM UHBEPCU-
OHHOW BONbTaMMNEPOMETPUM Ha aHanm3aTope ThHa TA.
MHO ® 14.1:2:4.222-06 v ap.
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HAYYHO-OBPA30BATE/IbHbIN
LIEHTP «TEOTEXHUKA»

AkkpeauToBaH B HauMoHanbHoM cucteMe akkpeamTaunmn PO ang nposeneHns pabor
no cepTMOUKALMOHHBIM UCMbITAHUSAM

OCHOBHbIE HATIPABJIEHMA OEATE/IbBHOCTUA

* [IpoBeaeHne nabopaToOpHbIX UCMbITAHWI TPYHTOB (B TOM YMUC/IE MHOrONETHEMEP3/biX) — KOMMPECCUOHHBIE,
COBUIOBbIE U TDEXOCHbIE UCMbITAHUA NPU CTATUYECKUX, LUKITUHECKNX U BVI6paLI,l/IOHHbIX Harpyskax;

= [lpoBeneHne Hay4yHO-TEXHMYECKOrO COMPOBOXAEHUS B MpoOLEecce MPOeKTMPOBAHWS, CTPOUTENBCTBA U NPU
HeobXxoaMMOCTH, B NpoLecce 3KCNayaTaLum 30aHUI U COOPYXKEHUI;

= [eoTeXHMYECKWUIA MOHUTOPUHT B NpoLLecce NpoeKTMPOBAHMUSA, BO3BEAEHUS, A TaKXKe B MpoLLecce 3KCmayaTaumm
30aHUI U COOPYXKEHWUN;

= CocTaBneHune NporpamMm WMHXEHEPHO-reosIorMYeckMX M3bICKAaHMM, BKIKYAOWMX FYOOKMI aHanu3 paboTbl
OCHOBAHMSI COOPY)XXEHUS, OnpeaeneHme OEenCTBYIOLWMX AMANA30HOB HanNpsKeHWh U HeobxoauMbii 06bem
M3blCKaHWI N Hanmbonee LOCTOBEPHOrO NMPOrHO3MPOBaHWS HaMPSXKEHHO-AEPOPMUPOBAHHOTO COCTOSAHMS
OCHOBAHMS M COBMECTHOM paboTbl CUCTEMbI KOCHOBAHWE-COOPYXKEHUEY;

= AHanu3 1 3KCMepT13a pasfiMYHOM NPOEKTHOM U paboyel JOKYMEHTALMMU HYNEBOIO LMKIA, @ TaKXKe NporpamMm
Hay4HOro COMPOBOXAEHMUS U FEOTEXHUYECKOrO MOHUTOPUHTa;

= ABTOpCKWI Haa3op.
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YHMBepcaanaﬂ YCTaHOBKa A4 NnpoBeaeHns
AUHaMUYECKNX UCMNbITAHUN Ha CXKaTue

YcTaHoBKM Ans onpeneneHna
rpaHynoOMeTpU4YeCcKoro coctaBsa

060pynoBaHUe A1 KOMNPECCUOHHbIX UCMbITAHUMA

HWUY MICY

COBPEMEHHOE
HAYYHO-UCC/IEOQOBATEJIbCKOE OBOPYOBAHUE

ObopynoBaHve NO3BOASET HE TONIbKO NMPOBOAUTb UCMbITa-
HWS TPYHTOB C YY4ETOM NPUPOLHOIO AABEHUS, HO U C YYé-
TOM OTKOMKWM KOT/IOBAaHa, AOrPYXXeHUSI Harpy3koin OT 3aa-
HWI U COOPYXKEHUN.

OTnnumnTenbHoM 0COBEHHOCTbI0  SIBNSIETCS  BO3MOXK-
HOCTb 33[laHUS He TONIbKO CTaTMUYECKMX HArpy3ok, a Takxe
LMKIMYECKMX, BUOPALMOHHbBIX M AMHAMUYECKUX Harpy30K
OT TPaAHCMOPTa, MALIMH U MEXAHWM3MOB M CEMCMUYECKOM
AKTMBHOCTU. JTO A3eT BO3MOXHOCTb MOAENMPOBaTh Mpwu
UCMbITAHUAX BeCb LMK MepefaBaeMblX HA OCHOBaHMS
Harpy3ok. Takue ucnbiTaHus HeobxoauMmbl Asis onpepene-
HMS PACYETHBIX MApaMeTPOB rPyHTa ANs1 KOMYECTBEHHOM
OLLeHKM YCTOMYMBOCTU, OCAZ0K M KPEHOB 3AaHUIA U COOpY-
YKEHWN.

= YHMBepCanbHas yCTaHOBKa NPOBEAEHUS AMHAMUYECKMX
UCMbITaHMI Ha OKaTue 0o 63 kH, yactoTtoi oo 100 Iy,
M cobcTBEHHOM YacToTol cmctembl 5000 .

= YCTaHOBKA AN151 NPOBELEeHUS UCMbITaHWUIA B YCIOBUAX
TPEXOCHOMO CKaTus C LONONHUTENbHLIM NPUBOLAOM 414
CO34aHUA UMKAMYEeCcKon Harpysku 5 kH/5 T,

= KomnnekT o60pynoBaHus Ans UCnbiTaHWMi 06pasLoB
rPYHTa B YCIOBMSIX TPEXOCHOTO CXKaTuUs BEPTUKANIbHOM
Harpyskon o 45 kH.

= KoMnnekT 060pynoBaHus Ans UCMbITaHWI 06pa3LoB
rPYHTa B YCIIOBMAX TPEXOCHOTO CXKaTUS BEPTUKANIbHOM
Harpyskow o 25 kH.

= KomnnekT 060pyaoBaHMs Anst KOMNPECCUMOHHbIX
MCMbITaHUI 06Pa3LOB rPyHTa BEPTUKANbHOM HArpy3Koi
10 kH.

= KomnnekT 060pyaoBaHMs Ans UCMbiTaHWii 06pasLoB
rpyHTa METOAOM OAHOMIOCKOCTHOTO Cpes3a.

= YcTaHoBKa Ang onpegeneHnsa nNaacTMYHOCTU Ha rpaHn-
Le packaTbiBaHMs.

= YCTpOWCTBO AN onpeaeneHms rpaHumLbl NaacTMYHOCTH
obpasua.

= KomnniekT npnbopoB NpeaBapuTenbHOro YnioTHEHMS
1 BOAOHACHILLEHMS.

= YCTaHOBKA MCTUHHOIO TPEXOCHOTO CKaTUs Anst 0bpas-
LoB Kybuyeckon Gopmbil.

= Komnnekt ob6opynoBaHus ona onpenenexHms Gusmye-
CKMX CBOWCTB FPYHTOB.



HAYYHO-OBPA30BATE/IbHbIA LEEHTP «TEOTEXHUKA»

CTa6VIﬂ0MeprI — YCTAHOBKM ANA npoBeneHUa TpeXOCHbIX

MCMbITaHWUI TPYHTOB (TMN A)

YcTaHoBKa ans onpeneneHua
NNacTMYHOCTU Ha TrpaHuue

packaTbiBaHUA

Komnnekt obopyaoBaHus ans
MCMbITaHWi 06pasLOB rpyHTa
B YC/I0OBUSIX TPEXOCHOIO CXKa-
TUS BEPTUKANbHOM Harpy3komn

ABTOMaTU3UPOBaHHbII MCNbITaTeNbHbINM kKoMmnnekc «ACUC» ans
MCMbITAaHUI KPYNMHOOHAOMOYHbIX FPYHTOB B YC/IOBUSIX TPEXOCHOTO
oKaTus
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HWNY MIcy

PEAJIU3OBAHHbIE MPOEKTbI:

Hay4yHo-TexHMYeCcKoe COMpOBOXAEHWE NIMKBMOALUMM CBEPXHOPMATMBHBIX OCAAOK 343aHWMS MO agpecy: r. MockBa, 2-#
[paiBOpOHOBCKMIA Mpoe3a, 4. 6, cTpoeHne 1

* BbISIBIEHME NPUYMH CBEPXHOPMATUBHbIX 0CAA0K 34aHUS;

* peKOMEHAALMM MO YCTPAHEHMIO BbISIBNEHHbIX AePEeKTOB 1 BOCCTAHOBNEHWE paboToCnoCOBHOCTU 34aHuMS.
3akaszumk: AO «TpaHCUHXKCTpOI»

MHxeHepHO-reoTexHMYeCKMe M3blCKaHMs No 00bekTy «BOoCTOYHbIN yyacTok TpeTbero nepecagoyvHoro KoHTypa (TTK)
cT. «Kawmpckaay» - cT. «kKapayapoBo». 3 3Tan: «Y4acTtok TMHuM ot cT. «Kawmpckasa» go cr. «Kapayapoo, 6 stan: «Coopy-
YKEHWe CTapTOBOro KOTN0BaHa (cTpoutenbHas naowanka N216)», 7 atan: «CoopykeHue CTapToBOro KOT/I0BaHa (CTpou-
TenbHag naowaaka N22)»
* NpoBefeHne creLmanbHbiX 1abopaTopHbIX MCCNef0BaHWI AN pa3paboTKM NPOEKTHOM LOKYMEHTaLLMM
AO «MocuHxnpoekT» (MOCKOBCKMIA METPOMOUTEH).
3akasuuk: 000 «CrpoiileolpoekT»

MaTtemaTuyeckoe MOAEeNMpoBaHWE MpoLecca LMTOBOM MPOXOLKM MEpPEeroHHOro TOHHEeNs Ha Yy4vyacTke JWHUM OT
cT. «OKkckas ynuua» fo cT. «CtaxaHoBCKas yimua» C y4eToM NPOBeAEeHUS KOMMEHCUPYHOLMX MePONPUITUIA AN 30aHUIA
OKPY>KatLLLEeM 3aCTPOMKM
= KOMMneKcHble pacyeTsl HAC 380aHMI U BAUSHUS LLMTOBOM NPOXOLKM Ha OCafIKM U OTHOCUTENIbHbIE PAa3HOCTH
0CafoK 30aHUMN;
= BblAa4a 06beMOB M pEKOMEHAALMI N0 NPOBELEHUI0 KOMMEHCALMOHHOIO HarHeTaHus nog GyHAaMeHTbl 34aHUNA.
3akasuuk: 000 «HayuHo-uccnenoBaTenbCcKuii LLEHTP NOA3EMHbIX COOPYXXEHUI»

JlabopaTopHble UCCenoBaHMs TPYHTOB N0 06bEKTY: «3aBOJ N0 TEPMMYECKOMY 06e3BpEXMBAHMIO TBEPALIX KOMMYHaslb-
Hbix 0Txon0B (TKO) mowHocTbio He MeHee 700 000 TonH TKO B rof,
= onpeneneHue 1 Bblgada KoadduumneHToB BUOPONON3yyecTu 45 NPOEKTHOM OpraHn3auum C Lenbto fanbHeNWwero
MCNONb30BaHMs Npu pa3paboTke NPOEKTHOM JOKYMEHTaLMUM.
3akasuuk: 'bY MO «Mocobnreotpecr»

BbinonHeHue crneumanbHbIX 1a6OPaTOPHbLIX UCCIEA0BAHUIA YCTOMYMBOCTM TPYHTOB OCHOBaHMs CMoneHckoi ASC-2 npwm
AMHAaMMYECKMX HarpysKax
3akasumk: AO «ATOMIHEpronpoeKT»
= onpefeneHune 1 Bblaava AMHAMUYECKUX NapaMeTPOB FPYHTOB OCHOBAHWUA 419 NPOEKTHOW OPraHmn3aLmm C Lenbio
[aNbHENLWEero NCNonb30BaHUs NpKU pa3paboTke NPOEKTHOM AOKYMEHTaL MM,

Hay4yHo-TexHMYeCckoMy COMPOBOXAEHUIO MPOEKTUPOBAHMS HECYLLUMX KOHCTPYKLUMA U dYHOAMEHTOB O0ObEKTa - HOBbIW
MacCaXXMpCKMM TepMUHAN B MexayHapoaHoM asponopty «bonbwoe CaBuHO» (r. [epMb), Ha cTaguu «llpoekTHas [o-
KyMEHTaLUs»
3akazumnk: 000 «CnekTpyM-XonauHr»

* NOATBEPXKAEHME NPOEKTHbLIX PELIEHUI HYNEBOTO LMKNA.

JTabopaTtopHble ucnbiTaHms rpyHToB ¢ naowanku ASC «Pynnyp» baHrnageww
3akasuuk: 3A0 «OpraHeprocTpoii»
= onpefeneHune 1 Bblaavya AMHAMUYECKUX NapaMeTPOB FPYHTOB OCHOBAHWUA 419 NPOEKTHOW OPraHmn3aLmm C Lenbio
[lanbHeNwWwero UCnonb30BaHMs Npu pa3paboTke NPOEKTHON AOKYMEHTAL MU,

MNpoBeneHve nabopaTopHbIX NCCNEA0BAHUIM CBOMCTB MPYHTOB, 0TOOPAHHbIX Ha naowanke pasmetteHuns ASC «bywep-2»
3akasuuk: AO «CMN6 HUNU «IU3»
= onpefeneHue 1 BblAavya AMHAMUYECKUX NapaMeTPOB FPYHTOB OCHOBAHUS A/151 MPOEKTHOW OPraHmn3aLmm C Lenbo
[LanbHeNWero 1Cnonb30BaHMs Npu pa3paboTke NPOeKTHON AOKYMEHTALMMU.



HAYYHO-OBPA30OBATE/IbHbIA LIEHTP «TEOTEXHMKA»

OnpenenexHne TeEXHONOrMYECKMX NAapaMeTPOB YMIOTHEHUS NPOCALOYHOM TOLLM TPYHTOB OCHOBaHWUS cTposierocs O6b-
ekTa: «CTpouTenbCTBO 06bEKTa KanuTanbHOIO CTPOMTENbCTBa «Pa3BuTne asponopToBoro komnaekca «CuMdepononb,
Pecnybnuka KpbiM. CTponTENBCTBO @3p0OBOK3abHOr0O KOMMiekca asponopta Cumdeponons no agpecy: PO, Pecnybnuka
KpbiMm, . CuMmpepononb, asponopt Cumdepononb
3akasumk: 000 «Anbda KoHcTpakwH»

= onpefeneHne TeXHONOrMYeckMX NapamMeTpoB YNIOTHEHMS NPOCAA0YHONM TONLWM FPYHTOB;

* NpOBEAEHNS PAacYeTOB A/ NOATBEPXKAEHUS NAPaMETPOB YNIOTHEHUS;

* MOATBEPXKAEHME MPOEKTHbIX PELLEHWUI HYNEBOrO LMKIA.

Hay4yHo-TexHM4eckoe COnpoBOXAEHME NPOEKTUPOBAHNS PYHOAAMEHTOB M OCHOBAHMS 06bekTa — «Pa3BuTme asponopTo-
Boro komnnekca «Cumdepononb», Pecnybnmka KpbiM. CrponTenscTBO a3poBOK3anbHOro Komniekca asponopta Cumde-
pononb» no agpecy: PO, Pecnybnuka KpbiMm, . Cumdepononb, asponopt Cumdepononb.
3akasuuk: 000 «CnekTpyM-XonauHr»

* NOATBEPXEHME MPOEKTHbIX PELUEHUI HYNEBOIO LIMKNA.

Hay4yHo-TexHMYeckoe conpoBOXAEHME NPOEKTUPOBaHUS coopyeHui «Cyxon gok N21» n «Cyxoi gok N22» B paMkax
NpoeKTMpoBaHUS obbekTa «LleHTp cTpouTenbcTBa KPYNMHOTOHHAXHbIX Mopckux coopyxenui (LCKMC). Komnnekc ons
M3roTOBIEHMS OCHOBAHWIA rPaBUTALIMOHHOIO TUMNA M MHTErPaLMM MOLYNER BEPXHUX CTPOEHUI»
3akasuuk: 000 «HOBATIK-MypMaHck»

= MOATBEPXAEHME NPOEKTHbIX PELUEHWUI HYNEBOTO LMKIA MTMAPOTEXHUYECKOTO 0bbeKTa.

OnpepeneHns MexaHMYeCKMX XapakTePUCTUK FPYHTOB OCHOBaHMs JaMbbl xBocToxpaHuamwa Kymrop
3akasumk: 3A0 «Kymtop lona Komnanu»
= onpefeneHns MexaHMYeckMx XxapakTepucTuK rpyHTOB OCHOBAaHMS A5 UCMOb30BaHUS NpU pa3paboTke NpoeKTHOM
LOKYMEeHTaL M.

[lonoNHUTENbHbIE MHXEHEPHbIE M3bICKAHMSI MO M3YYEHWUIO MHXEHEPHO-reonornyecknx ycnosuin KOxHoi n CeBepHo
[ambbl TeraHywckoro xgoctoxpaHunumita KanaHckoro NOKa
3akasumk: 3A0 «ApMmruaposHepronpoekT» (ApMeHus)
= onpeneneHnst MeXaHUMYeckKUxX U AMHAMUYECKMX XapaKTepPUCTUK FPYHTOB OCHOBAHUS 415 UCMONb30BaHMUS Npu
pa3paboTke NPOEKTHOM LOKYMeHTaLMUM.

lNpoBepka KayecTBa BbIMNOMHEHHbIX 306 (TpexcoT wecTtn) 6ypoHabueHOM cBan Ha 06bekTe «CTPOUTENBCTBO MHOTO(MYHK-
LIMOHANBbHOro KoMMaekca B . MMHcKe B rpaHuuax yn. unnMoHoBa — npocn. HesaBncumoctu — yn. MakaeHka»
3akasuuk: 000 «MHBecTMumoHHas rpynna C.A. u K.»

* NOATBEPXEHWNE MPOEKTHbIX PELUEHUIA HYNEBOIO LMKNa;

= Bbla4a PeKOMeHAALMNA A1 BbINMONHEHWUS CTPOUTENIbHO-MOHTAXHbIX paboT.

HayuyHo-TexHWYeckoe conpoBoxaeHue. [eoTeXHUYECKUA NPOrHO3 BAUSIHMS HOBOTO CTPOUTENBCTBA HAa OKPYXKatoLLyto 3a-
CTPOMKY M UHXEHEPHble KOMMYHMKAUMKM N0 06bekTy: «CTponTenbCTBO ABYX 3Heprobnokos KasaHckon TOLU-1 obwen
YCTaHOB/IEHHOM 3N1EKTPUYECKOM MOLLHOCTbI0 230 MBT
3akasumnk: 000 UL, «IHepronporpecc»

= onpefeneHue CTeneHu BAUSHUS OT HOBOIO CTPOMTENbCTBA HA OKPYXKAMOLLYHO 3aCTPOMKY MU KOMMYHUKaLWK;

* PEKOMEHAALMM MO YMEHbLIEHUIO CTEMEHW BAUSHMS.

Pacuet ocapkn obbekra: «PeakTopHoe 3aaHune 20 UJA 6noka 2 ASC «bywep-2» B Micnamckon Pecnybnuke MpaH
3akasumk: AO «ATOMIHEpronpoeKT»
* MOATBEPXKAEHMWE NPOEKTHbIX PELUEHWUI HYNEBOro LMKIa.
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HWUY MICY

HayyHo-TexHMuYeckoe CONpOBOXAEHUE M KOHTPOSb KavyecTBa NpoekTupoBaHus. O6bekT: «CTponTtensctBo baraesckoro
rmapoysna Ha p. JoH»
3akasuuk: AO «AKBaTUK»

* NOATBEPXKAEHNE NPOEKTHbIX PELIEeHUIA HYNeBOro LMKIA MMAPOTEXHUMYECKOro 06bekTa.

JTabopaTtopHble paboTbl N0 onpeneNieHnto napamMeTpoB rpyHToBbIX Mogenel HSS u SSC no obbekTy: «CTpomnTeNnbCTBO
YKeNe3HOLOPOXKHbIX MOAXOLOB K TPAHCMOPTHOMY nepexoay Yepe3 KepyeHCKuii nponmnBe»
3akasumnk: 000 «UHCTUTYT «TOHHENBCTPOMMPOEKT»
= ornpefeneHne MexaHM4YeCcknx NnapaMeTpoB HENUHENHbIX MOAENEeN rPYHTOB A8 pa3paboTKu NPOeKTHOM
LOKYMEHTALMM U ONTUMM3ALLUM TEXHMKO-3KOHOMUYECKMX 3aTpaT.

JlabopaTopHble MCCIenoBaHWst FPYHTOB 415 ONpeneneHns AMHAMUYECKMX M MPOYHOCTHBIX MAapaMeTpoB Mo 0b6bek-
Ty: «YBEMYEHUE MOLHOCTM TEMIOBbIX 3MeKTpoCTaHUmMi «BoctouHas laBaHa» B CaHTa-Kpyc-genb-Hopte, npoBUHLMS
Masbeke, Ha 3 6oka 200 MBT ¢ ucnonb3oBaHMEM B KaYeCTBe TOMIMBA CbIpOM KyOMHCKON HedTu»
3aka3uuk: 000 «YK «doHNC»
= onpefeneHne MexaHM4Yecknx 1 AMHAMMUYECKUX NapaMeTPOB FPYHTOB OCHOBAHWUA 419 pa3paboTKu NPOEeKTHOW
LOKYMEHTaLMKU U ONTUMMU3ALMUM TEXHUKO-3IKOHOMMUYECKMX 3aTparT.

Hay4yHo-TexHWYeckoe COMpOBOXAEHME MPOEKTHbIX M TEXHMYECKUX pelleHui cTabunm3aumm OCHOBaHWS MeppoHa Ha
5 MecT cToSIHOK BO3AYLIHbIX CyA0B B a3ponopTte «XpabpoBo»
3akasumk: 000 «KoHceHT»

* NOATBEPXKAEHME NPOEKTHLIX PELUEHUI HYNEBOTO LMKNA.

J1abopaTopHble WCMbITaHUs AUCMEPCHbIX TPYHTOB Ha COMPOTMBIEHUE PA3XMXKEHUIO MPYU AMHAMUYECKMX Harpyskax Ha
obbekTe: «A3C AKKyto»
3akasumk: AO «ClM6 HUNU «OU3»

= onpepneneHue JUHaMM4Yeckmnx napaMeTpoB rPyHTOB OCHOBAaHMS AN pa3paboTKM NPOEKTHOM LOKYMEHTaLIMM.

JlabopaTopHble MUCMbITaHUS AUCMEPCHbIX TPYHTOB Ha COMPOTUB/IEHUE PA3XKMKEHUIO MPU AMHAMMYECKMX HArpy3kax Ha
obvekTe: «A3C dnb-[abaa»
3akasuuk: A0 «CM6 HUUN «DU3»

= onpefeneHne AMHAMUYECKMX NapaMeTpoB rPYHTOB OCHOBaHMA AJ1s pa3paboTky NPOEKTHOM AOKYMEHTaLMM.

BbinonHeHue cneumanbHbix 1abopaTopHbIX MCCNEA0BAHMI TPYHTOB MO 06bekTy «Bbibop nnowanku pasmelnerns ASC
B COCTaBe 2-X 3Heprobs0KoB C peakTopHoM yctaHoBKOM BBIP-1200 B Oxxm3akckorn obnactmn Pecnybnvkn Y3bekucran»
3akasumk: YN «Y3FAWKIIUTU» (Y36ekucTtan)

= onpeneneHne AUHAMUYECKMX NapaMeTpPOB rPYHTOB OCHOBAHWS AN pa3paboTku NpeanpoeKTHOM AOKYMEHTALMN.

NabopaTtopHble nccnenoBaHUs rPyHTOB OCHOBaHWI 0bbekTa: «Ak-Cyrckuii ropHo-oboratutenbHbii kombuHat (FTOK).
XBocToxpanunuuie. Pecnybnvka ToiBax»
3akasuuk: 000 «lonesckaa MPK»
= onpefeneHne MexaHM4yecknx 1 AMHaMMUYeCKUX NapaMeTpoB FPYHTOB OCHOBAHWUA A1 pa3paboTKu NPOeKTHOW
LLOKYMEHTaLMK.

Pacuet pnntenbHbix 0canok obbekTa: «PeakTopHoe otaeneHne KannHunHckon A3C
3akasuuk: 000 HIM® «CNBC»
* NOATBEPXKAEHME NPOEKTHLIX PELUEHUIM HYNEBOTO LMKNA.

HayyHo-TexHMUYeckoe conpoBOXAEHUE NPOEKTUPOBAHUS HECYLLMX KOHCTPYKLMI HMxe otMeTku 0.000, pe3ynbtaToB MH-
YKEHEPHbIX U3bICKAHMI U BbINOJIHEHME FeOTEXHMYECKMX pacyeToB» AN 0bbekTa «CTpomTenbcTBo HOBOro aspoBoK3asb-
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HOro KOMMEKCa BHYTPEHHMX BO3AYLWHbIX IMHUIA MexayHapoaHoro asponopTa Bnagukaekas»
3akasumk: 000 «CnekTpym-XonauHr»

* NOATBEPXKAEHNE NMPOEKTHBIX PELUEHWIA HYNeBOro LMKNa;

* peKOMeHAaLMM NO ONTUMMU3ALLMU NPOEKTA HYIEBOrO LMKA.

HayuyHo-TexH1Yeckoe ConpoBOXAEHUE MPOEKTUPOBAHUS HECYLLMX KOHCTPYKLUMIA HUxke otMeTku 0.000, pe3ynbtaToB MH-
YKEHEPHbIX U3bICKAHWI U BbIMOMHEHWE reOTEXHUYECKMX pacyeToB» A obbekTa «CTponTensCcTBo HOBOro asapoBoK3asb-
HOro KOMMJIeKCa BHYTPEHHUX BO3AYLUHbIX IMHMIA MexayHapoaHoro asponopta CtaBpononb»
3akasumk: 000 «CnekTpyM-XonauHr»

* NOATBEPXKAEHNE NPOEKTHBIX PELUEHWIA HYNEBOTO LMKNA;

* peKOMEeHAALMM MO ONTUMM3ALLMM NPOEKTa HYJIEBOrO LMKNA.

CneunanbHble nabopaTopHble UCMbITaHWUS CBOMCTB KPYMHOOBAOMOYHbIX FPYHTOB LiebeHOYHOM NoayLwKM 3Heprobnoka
3 banakosckon A3C
3akasumk: AO «MHcTUTYT «OpraHeprocrpoii»
= orpeneneHne MexaHM4yeckmx napaMeTpoB rpyHToB ocHoBaHMs ASC C Lenbio NpoAneHns MLEH3UM Ha
OCYLLLECTB/IEHWNE AeSTeNbHOCTY.

Hay4yHo-TexHMYeckoe COMPOBOXAEHUE WHXEHEPHO-TEONOMMYECKUX WM3bICKAHWMI WM MPOEKTUPOBaHUS (DYHLAMEHTOB
ob6bekTa «KOHUEepTHbIM KOMMNIEKC», pacnonoXeHHoro B r. Coun
3akasumnk: 000 «APT-Crpoi MHXUHUPUH»

* NOATBEPXKAEHNE NPOEKTHBIX PELUEHWIA HYNEBOIO LMKNA;

* ONTMMM3aLMS NPOEKTA HYNEeBOro LMK,

HayuHo-TexHMuYeckoe conpoBoxaeHue obbekTa: «Orpaxaatowas famba ¢ otMeTkol rpebHs 710,0 M TexHonormyeckom
emkoctr OO0 «AnBbIHCKUIA PYOHUK»
3akasumk: AO «[MXM UHXUHUPUHT»

* NOATBEPXKAEHMNE MPOEKTHbIX PELUEHUIA HYNEBOTO LIMKIA.

Hay4yHo-TexHMYeckoe KOHCYbTUPOBAHWE COTPYLHUKOB «3aKa3umKa» B YaCTU NMPOEKTHOM JOKYMEHTALMMU HYNEBOTO LIMK-
na obbekta AIC Makw 2, BeHrpus
3akasuuk: AO «UHCTUTYT «OpraHeprocTpoin»

* KOHCY/IbTaLMOHHbIE YCIYrW A1 NOSYYEHUS MOIOXKMUTENBHOMO 3aK/0YEHUS SKCNEPTMU3bl MHOCTPAHHOIO FOCYAApPCTBa.
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HAYYHO-OBPA30BATEJ/IbHbIN
LUEHTP «TMOPOTEXHUKA»

OCHOBHbIE HATIPABJNEHNA OEATENIBHOCTU

* WccnepoBaHue u onpeneneHne BOMHOBbIX Harpy3oK Ha MOPCKME M BOAOXPAHUMULLHBIE TMAPOTEXHUYECKME
COOPYXXEHMS;

* MccnepoBaHue NepoBbIX HArpy30K Ha rMAPOTEXHUYECKME COOPYXKEHWUS OT PasfMyHbIX TUMOB ApendyoLLmx
NnenoBbiX 06pa3oBaHUM;

= [lpoBeneHne MOAEeNbHbIX (B TOM YMCIe U KPYMHOMACLUTAOHbIX) MCCNER0BAHMIA CYLLECTBYHOLLMX M MPOEKTUPY-
€MbIX COOPYXXEHW;

= Pa3paboTka NpoeKToB PEKOHCTPYKLMM Bepero3almTHbIX COOPYXKEHUN;

* MccnepoBaHne GOpPMMUPOBAHUS HAHOCOB B NMPUBPEXHON 30HE;

= MccnepoBaHume pycioBbiX MPOLLECCOB NPU CTPOUTENBCTBE, IKCMTYATaLLMM M aBAPUMHBIX CUTYaLMSX Pa3IMYHbIX

FMAPOTEXHUYECKMX COOPYXKEHMUI HA KPYMHOMACLUTAOHbIX MOAENSX.
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[MapaBAMYeCcKmniA NOTOK C MEPEMEHHBIM YK/IOHOM

CerMeHTHbI 3aTBOP

TpanewuenaanbHbIi 10TOK

HWY MIcy

COBPEMEHHOE ObOPYJ0BAHUE

M NPOrPAMMHOE OBECMEYEHUE

Tudpasnuueckuii /10MOK C NepeMeHHbIM YKJIOHOM
npefHa3HayeH An1g npoBefeHUs nabopaTopHbiX paboT
M Hay4HbIX MCCNefoBaHUM B 061acTu rmapaBavKn OT-
KPbITbIX MOTOKOB, BOLOC/MBOB, BOLOCOPOCHbBIX M BO-
[LOOOWHbIX COOPYXXEHWI, TMAPABAMKM MEXAHUYEeCKoro
0060pyf0OBaHUS TMAPOTEXHUYECKMX COOPYXXEHUM, TU-
LpaB/IvKU BOJH.

[nuHa paboyein yactn notka — 12,5 m,

wupwmHa notka — 300 MM, rnybuHa — 450 mm,
MaKCMManbHbIM pacxon — 32 n/c.

TexHnyeckme XxapakTepucTUKK:

Hacoc: MoWHoCTb 5,5 KBT, MakcuManbHbI Harnop 10 M,
MakcuManbHblid pacxon 150 M3/4ac, BbICOKOTOYHBIWM
MEXaHM3M YCTAaHOBKM YKIOHA I0TKa C XOAOM 4epBs-
Horo MexaHm3Mma 0,25 MM 3a oguH 060pOT, 3NEKTpo-
MarHuWTHbIA pacxopomep: guameTtp 100 MM, auana-
30H u3Mepenus 0-150 m3/uac, knacc TouHoctn 0,3,
reHepaTop BoJiH: YyacToTa o 110 'y, MowHocTb 0,55 KBT.

B KOMMnekT noTka BXOAAT CbEMHblE MOAENN:

BOLOC/IMBOB C TOHKOWM CTEHKO: MPSIMOYrofbHOTO, TPey-
rofIbHOro M TpaneuenaansHoro Npoduns, BOAOCAMBA C
LUIMPOKMM NMOPOroM C OCTPbIMU U 3aKPYrNEHHbIMU KPOM-
kamu, Bogocnmea Kpamna, BOLOCAMBA NPaKTUYECKOro
npodunsg B KOMMIEKTE CO CMEHSIEMbIMU 3/1EMEHTaMM
COMPSXKEHMM C [HOM HUXKHEro 6beda: nnaBHoe conps-
YKEHUS MO pafunycy, MPOPe3HOM HOCOK, HOCOK-TPAMIJIUH,
cndoHHOro BoLocOpOCa, COPOyAEpPXKMBAOWMX pelle-
TOK C MNOCKMMM U KPYrbIMU NPOGUNSAMK, BOAOOOMHbIX
CTEHOK, BOLOOOMHOMO KOMOALA, WALIEYHbIX racuTenen,
KynbBepTa (OpeHaxa), NA0CKOro rmapoTeXHUYECKOro
3aTBOpa, CErMEeHTHOro TMAPOTEXHUYECKOro 3aTBOopa,
notka BeHTypw, notka MMaplwans, TpaneuennanbHoOro
NOTKa, CBa M MOCTOBbIX OMOP, GETOHHOrO MOKPbITUS
KaHana v ecTeCTBEHHOrO rasieyHoro AHa pycna, oTMenu,
HEeMpPOHWLLAEMOTrO U MPOHULLAEMOrO HeperoBbIX OTKOCOB.

OcHalleHue N0TKa CpefcTBaMU U3MEPEHMIA:

* NMbE30METPUUYECKUI LLUT;

* ULMPPOBbIE AATYMKMU YPOBHS;

= Tpy6Kku MMnuTo-lpanatns ¢ uMdbpoBbIMKM AUCNIEIMU;

* MUKPOBEPTYLUKM /151 U3MEPEHUST CKOPOCTEN U Temne-
paTypbl BOAbI C LUPPOBLIMU AUCNNEAMMU;

* BbICOKOTOYHbIE AATYMKM LABAEHUS C KOMMbOTEP CO-
BMECTUMbIM NpMOBOPOM OfHOBPEMEHHOrO cbopa AaH-
HbIX C 16 JATYMKOB C NPOrpaMMHbIM 0becrneyeHmeM.



HAYYHO-OBPA30BATE/IbHbIA LIEEHTP «MMOPOTEXHUKA»

EcrecTBeHHOE raneyHoe AHO peyHoro pycia

Tpybka Muto-Tpaxamis

Bopocnue npaktuyeckoro npoduns

JlasepHass Oonneposckas u3MepumenbHas cucmema
¢ 3D mpasepcolii u npoepammHeiM obecnevyeHuem nns 3D
ncCnenoBaHus CTPYKTypbl MHOTO(Ma3HbIX ra3oXMaKOCT-
HbIX NMOTOKOB.

JlazepHblt oONNepoBCKUiA aHEMOMETP C aAanTUMBHOM
BPEMEHHOW Cenekumelt 1 BU3yanusalmei BeKTopa CKo-
pOCTM NpefHA3HaYeH 419 NPeun3noHHOro 6eCKOHTAKT-
HOro M3MepeHMus MOSIHOrO BEKTOpa CKOPOCTM MOTOKOB
KMAKOCTU UM rasa, a Takke MHOrodasHbIX cpeg.

OCHOBHble TEXHUYECKME XapaKTEPUCTUKM:

IMana3oH M3MepsieMblX CKOPOCTEM, KOMTMOHEHTbI
X,Y—2%0,01...30" M/c, koMnoHeHTbl Z— + 0,02...100" M/c,
MOrpeLlHoCTb n3MepeHus CKOpOCTH KOMIo-
HeHT X, Y— *0,5%, «komnoHeHTbl Z—%*1,5%,
pasmep 3oHaupyowero ontuyeckoro nons (F=0,5M;
A=0,655 mMkm) — @ 0,05x1 mm, pecypc paboTbl —
40000 yac, peannsoBaHa BO3MOXHOCTb AMCTAHLMOH-
HOro (yZaneHHoro) NpoBeAeHUs 3KCMePUMEHTOB.

OTnmMunTenbHble 0CO6EHHOCTH:

" U3MEpeHus B pexkmMe 06paTHOro cBeTopaccessH1s no-
BbILUEHHOE OTHOLIEHME CUIHAN/WYM 33 CYET UCMOb-
30BaHMS MOJIHOM MOLLHOCTU NIA3EPHOr0 M3y4YyeHus B
KaXX4,0M OMTUYECKOM U3MEPUTENIbHOM KaHase;

* BU3yann3aLms B peasbHOM BPEMEHU KOMTMOHEHT BeK-
TOpa CKOpOCTH;

* 60NbWON AMHAMUYECKUIA AMana3oH MO 3HepreTuke
CBeTopaccenBaHus;

* HAEXHble MONYNPOBOAHMKOBbLIE N1a3epbl BUAMMOIO
[Mana3oHa;

= OTCYTCTBME HEOOXOAMMOCTM NOACTPOMKM OMTUKO-MEXa-
HWMYeCKOM YacTm Npmubopa B NpoLecce 3KCNayaTaumm;

= peanu3aums npubopa Ha OTEYECTBEHHOW CEPUItHOM
OMTMYECKOW 31eMeHTHOM Base.

lpozpammubiii komnnekc MIKE

B coctaB komnnekca BXOAAT NMpOrpaMMHbie NPOAYKTbI
[N MOAENMPOBAHUS:

* peYHbIX 6ACCEMHOB, PEYHbIX CUCTEM;

= 03ep, Mopen 1 BogoxpaHunuiy B 2D;

= 03ep, Mopel 1 BogoxpaHunuiy B 3D;

* NaBOJKOB, HABOAHEHWI, LlyHaMu;

* FPYHTOBbIX U MOBEPXHOCTHbIX BOL;

= ceTei BOLOCHabXeHus 1 BOOOOTBEAEHUS.

Tpu 2udpoeosIHOBbLIX IOMKA, NCMONb3YOLWMECS ANa UC-
cnenoBaHus 3hdeKTMBHOCTM BeperosaliuTbl U onpeae-
JIEHUS1 BOJIHOBbIX HArpy30K Ha MOPCKME U BOJOXPaHU-
JMLLHbIE TMAPOTEXHUYECKME COOPYXKEHUS.
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MenkoBoaHbIi 6acceiH

[MapoBoNHOBOM NOTOK

MenkoBoaHbIN 6acceiH

[ny6okoBoAHbIV BacceitH

HWY MIcy

MenkoeooHsbiii 6acceiin rnybuHoM 1 M M [OCTAaTOYHO
60/blUMMKM pa3MepamMu B MiaHe, NO3BOASET MPOBO-
OUTb KpynHOMacwWTabHble WMCCIefoBaHWUs CYLLECTBYHO-
WMX M MPOEKTUPYEMBIX COOPYXKEHWI, MOLENMPOBATH
3alUMLLEHHOCTb aKBAaTOPUI MpPOEKTUPYEMbIX MOPTOB
OT MPOHMKALLEro BETPOBOFO BOJIHEHMS, @ Takxke 3a-
HOCMMOCTb MOAXOAHbIX KaHANOB WM BOAHbIX NyTei (13-
yyeHne GopMMPOBaHMS HAHOCOB B MPUOPEXHOM 30HE),
MCCNenoBaTh PYCIOBble MPOLECChl MPKU CTPOUTENLCTBE,
3KCMyaTaUMM WM aBapWiHbIX CUTYaUMSIX PasMYHbIX
TMAPOTEXHUYECKMX COOPYXKEHUN.

Tny6okoeodHwbili 6accelin tnybuHoM [o 5 M aBnseTcs
€OMHCTBEHHbIM Ha TeppuTopuu Poccuu, roe BO3MOX-
HO MOLENMPOBaHWE CMIOBOFO BO3AENCTBUS BETPOBBIX
BOJIH HA MOAENM NNaByuYMX M CTALMOHAPHBIX MOPCKMUX
HedTerasonpoMmbIC/IOBbIX FTMAPOTEXHUYECKUX COOpYXKe-
HWI, @ TakKe 0TpaboTka TEXHONOMMI NOABOLHO-TEXHU-
YeckMx paboT Npu CTPOUTENBCTBE MOPCKUX COOPYXKEHMI
C BbiCOKMM pasneHueM. Cneunanuctbl nabopartopum
[aHHOro npoduas MOryT BbINOMHATL 06CienoBaHMs
CYLLECTBYHOLMX BOAHOTPAHCMOPTHbLIX M Hepero3awmr-
HbIX COOPYXKEHMI C LLeNbio X PEMOHTA U PEKOHCTPYKLMK.
K TakuMM COOpYXEHUSIM OTHOCATCS HabepeXxHble, puya-
Nbl, W/H03bI, KPEMIEHUS OTKOCOB CYLOXOAHbIX KaHaNOoB,
MAOTUHbI M MpOYUE TULAPOTEXHUYECKME COOPYXKEHMS,
B TOM UMCJIE U FTOPOACKME.

IpyHmoesili KoMNniaekc, He MMeeT aHanoros, Kak
B Poccuu, Tak 1 3a pybexkom. OCHOBHOWM FpyHTOBbIN Bac-
CEeH rPYHTOBOrO KOMMIEKCA COCTOMT U3 [BYX CEKLM.
[MnaHoBble pa3mepbl:

= nepBoW cekumn — 5x5 M, rybuHa - 4,1 m;

= BTOPOM cekumun — 5x8 M, rmybuHa - 3,2 M.

Ha 6a3e rpyHTOBOro Kommniekca MpoBOASTCS Hay4HO-

UCCNenoBaTeNnbCcKne U NPOEKTHble pa3paboTku, CBA3aH-

Hble C NPOLEeCccoOM B3aMMOLENCTBUA PA3UYHbBIX TUMOB

(YHOAMEHTOB MMAPOTEXHUYECKUX COOPYXKEHUI C FPYH-

TOBbIM OCHOBaHWEM MO HamnpaB/ieHUsM:

* UCCNef0BaHMe KOHCTPYKTUBHbIX 0CODEHHOCTEN pas-
JINYHBIX TUMOB QYHAAMEHTOB U (PU3UUECKON KapTUHbI
B3aMMOJENCTBUS TPYHTOBOrO MacCMBA C COOPYXKEHM-
€M Ha KpyrnHOMacwWTabHbIX MOAENSX;

* HaTypHble 00C/Ief0BaHUS CYLLECTBYHOLLMX COOPYXKe-
HWI U TPYHTOBBIX OCHOBAaHWI NoA, dyHAAMeHTaMMy,
pa3paboTKM peKOMEeHJaUMM MO UX PEKOHCTPYKLMM
M PEMOHTY.

B nabopatopuu npoBoaaTca UCCNefoBaHMUS HAMpPSHKEH-

HO-A,e(POPMMUPOBAHHOIO COCTOSIHUSA  XKene300eTOHHbIX



KOHCTPYKLMI MOPCKMX TMAPOTEXHUYECKMX COOPYXKEHUNM
OT COBMECTHOTO AENCTBUS TEXHOMIOTMYECKMX HArpy30K 1
LMKIMYECKMX 3HAaKOMepeMEHHbIX TEMMepaTypHbIX BO3-
[EeACTBMIA C y4eTOM BJIQXXHOCTU B 30HE MEPEMEHHOrO
YypOBHS BOAbI. [118 3TMX MCCNeA0BaHMI CO3A43aHa COOT-
BETCTBYIOLLAS 3JKCMepuMeHTanbHas 6asa, cocroswas
u3 ABYx Tepmobapokamep C nosesHbiM 06beMOM OT
0,8 o 8 M3, ABYX rmMapaBiMYeckMX MpeccoB M CoBpe-
MEHHOW M3MepuTeNbHOM annapatypbl. Ha ocHoBaHuM
MPOBEAEHHbIX MCCNeA0BaHMI B 3TOM 0bnacTi paspabo-
TaHbl PEKOMEHAALMM MO YYeTy BAUSHMA 3TUX NPUPOLA-
HbIX (PaKTOpPOB Ha HAAEXHOCTb paboTbl M AONTOBEYHOCTb
Xene306eTOHHbIX KOHCTPYKLMI, B TOM YMcie, IKCnaya-
TUPYEMbBIX B CYPOBbIX KIMMATUYECKUX YCI0BUSAX.

MccnenoeaHus no BONHOBOM M 1e0,0BOM TeMATUKe ABNS-
toTca Hambonee KaYeCTBEHHO Pa3BUTbIM HAaNpPaBIeHUEM
featenbHoCTH nabopatopuun. KpoMe TOro, 4OCTaTouHOE
Ha CEroAHsHWIA AeHb OCHalleHue nabopaTopum aKc-
nepuMeHTaNbHbIM 060pYA0BaHNEM, C MPENMYLLECTBEH-
HbIM npeobnagaHnemM WMHGOOPMALMOHHBIX, KaApOBbIX
M TEXHONMOTMYECKMUX PecypCcoB, NO3BOAUT U B Dyayliem
CTaBWTb M YCMELHO peLaTb HayyYHble 3a4auM.
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HWY MIcy

HAUBOJIEE 3HAYUMbBIE HAYYHO-UCCNEAOBATEJ/IbCKUE PABOTDI
U PEAJIU3OBAHHbIE NMPOEKTbI:

Bepudukaums napamMeTpoB BETPOBbIX BOMH HAa aKBaTOpuMU NpoekTupyemoro Mopckoro mnopta CabeTTta Ha ocHoBe
r3nYEeCKoro MoaenmMpoBaHms.
3akaszuuk: OAO «JIEHMOPHUUNMPOEKT»

®u3nyeckoe MoOAENMPOBAHME BOJSIHOBbIX MPOLECCOB Ans obecnevyeHus pa3paboTKM MNPOEKTHOW [LOKYMEeHTauuu
Ha CTPOUTENLCTBO KOMMeKca 6eperoBoi U MOPCKOW MHGPACTPYKTYpbl B MOPCKOM NOPTY [eneHaKuK.
3akasuuk: OAO «JIEHMOPHUMIMPOEKT»

®u3nyeckoe MoLeNMPOBAHME BOTHOBbIX MPOLLECCOB CYXOrpy3HOro palioHa MOPCKOro noprta TamaHb.
3akasumk: OAO «JIEHMOPHUUNPOEKT»

[Maopasnmyeckoe MogenMpoBaHMe BO34ENCTBMI HA KOHCTPYKTMBHbIE pelleHns bepero3awmTbl MIMepeTMHCKOM HU3MEH-
HOCTW.
3akasuuk: HMO «MocToBuk»

Pa3paboTka KOHCTPYKLMI GYHLAMEHTOB U 3IEMEHTOB C/IOKHbBIX POPM OMOP, yMEHbLIAIOLLMX BO3LENCTBME HArPy30K Ha
MOPCKMe NTeAOCTOMKME NNaThOpMbl, AN OCBOEHMS HeTEra30BbIX MECTOPOXKAEHMI B YCIOBUSX apKTUYECKOTO LWeNbda.
3akasuuk: OAO «l[asnpom»

«Pa3paboTka KOHCTPYKLMIA FPaBUTALLMOHHO-CBAMHbIX GYHAAMEHTOB M NPOBELEHME IKCNEPUMEHTANIbHBIX UCCIEL0BAHUIAY.
3akasuumk: OAO «lasnpom»

«TexHUYecKMe NpennoXKeHUs No KOHCTPYKUMAM GYHAAMEHTOB 1€A0CTOMKMX CTaLMOHAPHbIX NAATOOPM Afi MECTOPOX-
LeHuit Tazockoi n O6ckor ryd Kapckoro mopsis.
3akasuuk: YN «<MAJIAXUT»

«MccnepoBaHme HanpskeHHO-AedhOPMUPOBAHHOIO COCTOSIHUS M HecyLlen cCnoCoBHOCTM CaMOPACKPbIBAKOLMXCS TPYH-
TOBbIX aHKEPOB.

«MccnepoBaHne ocobeHHoCTelr paboTbl ABYXPAAHbIX B3aMM0O3aaHKEPOBAHHbIX KOHCTPYKLMIA B COCTaBe MOAMOPHbIX
CTEH M OrpaXaatoLLmX COOPYXEHUM».
3akasumk: 3A0 «06bepauHeHHan MpoekTHaa Komnanua «TpaHcnopTHoe MapoTexHuyeckoe MpoekTupoBaHues.

«LLInyHTOBast KOHCTPYKLMS C KECTKUM aHKEPHbIM YCTPOMCTBOMY.

3aKasuMK: NpOeKTHO-CTpouTenbHaa komnaHusa AO «AKBaTHK».

[aHHasa paboTa BbIMONHAETCS B paMKaxX pa3paboTKM NPOEKTHOM AOKYMeHTauum no oobekTy «Ctpoutenscteo baraescko-
ro ruapoysna Ha peke [LoH».

[MapaBAMyeckne MCNbITaHUS KOHCTPYKLMU YKPENIeHUs 0TKOCa C MPUMEHEHUEM reoCuHTeTMYecknx Matepuanos 000
«[MPECTOPYCb» ¢ uenbto onpeaeneHus eé BOAOHACHILLAEMOCTH, APEHUPYIOLLEN CMOCOBHOCTU U CTEMEHM BbIMbIBAEMOCTH
4aCTULL 3aMOIHUTENS MOTOKOM BOZbI.

Paspabotka crnewLmanbHbIX TEXHUYECKMX YCIOBUIA MO ONpPeneneHnIo 1ef0BbIX HAarpy30K HA OMOPbl OTFPY304HOro NUPCa
Cneumnanm3npoBaHHOIO YrosibHOro NOPTOBOIO KOMMeKca B 6yxte Myuke nopta BaHuHo (XabapoBckuii kpai).
3akasuuk - OAO «OanbBocTHUUNpoekTyronb»

HayyHo-TexHMUYeckoe COMpOBOXOEHME MPOEKTUPOBAHMS TMAPOTEXHUYECKMX COOPYXKEHMUM MaBy4Yelt aTOMHOW Tenso-
371eKTPOCTaHLMM Ha Ba3e nnaBy4vero 3Heprobnoka B r. MNeBek Yykotckoro AO.
3akasumk: OAO «COKO3MOPHUUIMPOEKT»
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HAYYHO-UCCNENOBATE/IbCKUM
LIEHTP «<HALEXXHOCTb

M CENCMOCTOMKOCTb
COOPYXXEHUW»

OCHOBHbIE HATIPABJIEHNA OEATENIBHOCTU

= PacyeTbl 34aHWMMA M COOPYXEHMM Ha o0cobble COo4YeTaHMs Harpy3ok, B TOM 4MCIe: YCTOMUYMBOCTb
K mporpeccupytoLiemy obpyLIeHuto, CEBMCMUYECKME, B3PbIBHbIE, YAAPHbIE, MOXAPHbIE;

= Bblgaya 3aknyYeHuMin 0 MPOYHOCTW, YCTOMYMBOCTU M HALEXKHOCTM MPOEKTUPYEMbIX W IKCMIYaTUPyeMbIX
30aHUI U COOPYXKEHWUN;

= Hay4yHO-TEXHMYECKOE CONPOBOXAEHME NPOEKTUPOBAHUS U CTPOUTENLCTBA;

= Paspabotka cneumnanbHbix TexHuyeckmx ycnosuin (CTY) Ha NpoeKkTMpoBaHME 30aHUIA U COOPYXKEHUN;

» Pa3paboTka NpoeKkTHOM AoKyMeHTaumu (ctagms «lpoekT», «Paboyvas [LokymMeHTaumua»);

= ONTMMKM3aUUSA KOHCTPYKTUBHBIX pELUEHWUMA 303HUA W COOPYXEHWM C LeNbld CHUXEHUS CTOMMOCTM
npu obecneyeHnn TpebyeMoro ypoBHS HaLEeXHOCTU 1 6€30MacHOCTU.

= PexkomeHpaumu no cemcmo- u BUOpo3aLmuTe 30aHNUM U COOPYXKEHWUN;

= MpeHTndurKaums pacyeTHbIX CXeM U AMHAMUYECKMX NapaMeTpOB 34aHUIA U COOPYXXEHUI;

= [InHamMuyeckme ucnbiTaHMs GparMeHTOB M Y3/10B Ha CEMCMUYECKME U BUOPALLMOHHbIE HAarpy3Ku;

= CeiCMOMOHUTOPMHT 34aHUI U COOPYXKEHUM, OLLEHKA OCTaTOYHOM CEMCMOCTOMKOCTH;

= Pazpabotka HopM npoektnpoBaHus (CTO, akTyanusmpoBaHHble pepakumm CHuUl, HauMoHanbHble
npunoxenus Kk EBpokogam), B Tom uncne: «CTponTensCTBO B CEMCMUMYECKMX paloHax», «3almTa 34aHUNA
M COOPY)XXEHWM OT MpOrpeccupyroLero obpyLieHns», «kbe3onacHoCTb 34aHMI U COOPYXKEHUI NMPU aBapUMHbIX
BO34EMCTBUSAXY;

= OueHKa HaJeXHOCTU U onpeaeneHne 0CTaToYHOro pecypca 34aHUM U COOPYXKEHUN.
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PEAJIU3OBAHHbIE MPOEKTbI:










UCTbITATEJIbHASA
JIABOPATOPUA
«CBETOINPO3PAYHDbIE
KOHCTPYKUUU

U PACAOHDBIE CUCTEMbI»

AkkpegutoBaHa B HaumoHanbHOM cucteme akkpegutaummn PO ons nposeneHus
paboT No cepTUPUKALMOHHBIM UCMbITAHMSM

OCHOBHbIE HATIPABJIEHMA OEATEJ/IBHOCTH

» O6cnenoBaHMe TEXHMYECKOTO COCTOSAHMS GacafHbIX CUCTEM 34aHUM U COOPYXKEHWUN;

» TennoTexHuyeckoe MoaennpoBaHue paboTbl KOHCTPYKLUMI 303aHWMIA U COOPYXKEHUIM B XOAE MOHUTOPUHIA
OrpaXAAKLWUX KOHCTPYKLMIA 303HUM U COOPYXKEHUN;

* [lpoBeneHne ob6cnenoBaHUA M MOHUTOPWMHIA TEXHWMYECKOTO COCTOSIHMSI CBETOMPO3PayHbIX KOHCTPYK-
umr (CINK), BKIOYAKOLWMX OKOHHblE, ABEPHble OaNKOHHbIE, BUTPaXXHble U BUTPUHHbIE KOHCTPYKLMM,
Ha CTaguu 3aBepLieHnUst CTPOUTENbCTBA (KamMTaibHOro peMOHTA, PEKOHCTPYKLMM) 30aHUIA U COOPYXEHUHN,
a TaKkXKe B TeYeHWe BCero nepuoaa 3KCnayatauum obbekToB;

* Pa3paboTka HOPMATMBHbIX AOKYMEHTOB B 006/1aCTW NPOEKTUPOBAHUS M MOHTaXa CBETOMPO3pPaYHbIX KOH-
CTPYKLUMN;

= JlabopaTtopusinpoBoautceptudmkaumoHHblencnboitaHns CINKHacooTBeTctBMEeTpe60BaHNAMIOCT30674-99
n FOCT 23166-99. VcnbiTaHMs NPOBOASATCS B COOTBETCTBUM C AEMCTBYHOLMMU HOPMATUBHBLIMU LOKYMEH-
Tamu P® (TOCT 26602.2-99,TOCT 26602.5-99,TOCT 26602.4-99,IOCT 26602.1-99,IOCT 30674-99,IOCT
P 54469-2011,TOCT P 54467-2011) n no MmeTtoamkaMm u TpebosaHusm Esponeickoro Cotosa.
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HWUY MI'CY

CreHA Aons UCMbITaHUS d)MBMKO-MEXaHW-leCKMX XapaKTEPUCTUK
CBETOMNPO3PAYHbIX KOHCprKLI,MVI

O6opynoBaHMe npefHAa3HAYeHO AJig  MpPOBedEHUS
CePTUDUKALMOHHDBIX UCMbITAHUA OKOHHbIX U ABEPHbIX
6/NOKOB AN OLEHKM  COOTBETCTBMS  MPOAYKLMM
TpebosaHuam FOCT 30674-99,IOCT 23166-99.

MCNbITATEJIbHOE OBOPYJOBAHUE

MWPOBOIO YPOBHS:

UcneimameneHbiii cmeHo KS 3025/650 npenHasHa-
YeH AN WCMbITaHMS Ha  BO34YXOMPOHMLIAEMOCTb,
BOZOMPOHULIAEMOCTb, BETPOBOE COMPOTUB/IEHUE, CO-
npotvBneHve Tennonepenaye no FOCT 26602.2-99,
MOCT 26602.5-99, IOCT 26602.4-99, IOCT 26602.1-99,
a TakXke MO METOAMKAM, MPeAyCMOTPEHHbIM eBpOnen-
CKOM HOpMaTMBHOM AokymeHTaumei EN. O6opynosa-
HMe no3BonseT Habnoaatb LebopMaLMI OKOHHbIX
6710K0B MOJ, BO34EMCTBMEM TEMMEPATYPbl U BETPOBOIO
DaBNeHus.

Cmeno KS ZDP 20kN PC npepnHasHayeH A4S WChbl-
TaHUS MNPOYHOCTU YINOBbIX coefuHeHuin [BX npo-

CTeH ANs UCNbITaHUS YINOBbIX COEAUHEHUM

dwunei. UcnbiTaHWe BbIMOMHAETCS B COOTBETCTBUM C
FOCT 30674-99,DIN 16830-1,EN 514 n RAL-GZ 716/1.
[o3BonseT C BbICOKOM TOYHOCTbIO OnpenenuTb aedek-
Tbl CBapKu. MIMeeTcs BO3MOXHOCTb MPOBEPKM KavecTsa
KpenneHus QypHUTYPbl K Npodu0 OKOHHOro 6Hnoka.
PesynbtaThl mMcnbiTaHuit 0b6pabaTbiBatoTcs cneumanb-
HbIM MPOrpaMMHbIM obecrneyeHnem cTeHaa U GUKCUpy-
toTCcs B 6a3e NpOTOKONOB UCMbITAaHWA.

Cmend TLP 800 S npepHasHayeH ong onpefeneHus Te-
nnonposoaHocTu cteknonaketos no FOCT P 54469-2011,
[OCT P 54467-2011, a Takke onpeneneHns Tenaonpo-
BOLHOCTM APYrMX PasfiMyHbIX CTPOUTENbHbIX MaTepua-
NnoB. MakCMManbHbIM pa3mep UCnbITbiBaeMoro obpasua
800 MM x 800 MM. Yron HaknoHa obpasua 0-90° amana-
30H uameperunsa: A=0,01—-0,5 B1/m-K,aBTOMaTM3npOBaH-
Has obpaboTka pe3ynbraToB. [103BONSET ONpeLenUTb
Ko3dduMUMeHT Tennonepenayn CTeKON U CTEKIOMNAKETOB
Nt06OW KOHCTPYKLLMK, B TOM YMC/IE C HU3KOIMUCCUOHHbI-
MW 3HEpPro3PdeKTUBHBIMKU MOKPLITUIMMU.



NCMbITATE/IbHAS TABOPATOPUSA «CBETOMPO3PAYHbBIE KOHCTPYKLWN N ®ACAOHbBIE CUCTEMbI»

CreHa ans KNnMMaTUYeCKUX UCTIbITaHWM






HAYYHO-UCCNIEAOBATEJIbCKAA
JIABOPATOPUA

WHXXEHEPHbIX UCCNIELOBAHNI
N MOHUTOPUHTA
CTPOUTENIbHbIX
KOHCTPYKLUNI

OCHOBHbIE HATIPABJIEHMA OEATEJIBHOCTH

= O6cnenoBaHMe TEXHUYECKOTO COCTOSHMS 34aHMI U COOPYXKEHWUN;

= MHXXeHepHO-reofe3nyeckme U3blCKaHus;

= [eoge3nyeckmin MOHUTOPUHT Aed®OPMALMOHHBIX MPOLECCOB C MOMOLLbI COBPEMEHHbIX METOA0B M MPUMOOPOB
(pob0TU3MpOBaHHAs TaXeoMeTpuyecKas CbeMka, NasepHoe ckaHMpoBaHue, GPS nsmepeHus);

= Paspabotka cMCTEM NEpUOAMYECKOro M aBTOMATMYECKOTO MOHWMTOPMHIA TEXHMYECKOTO COCTOSIHUSI KOH-
CTPYKUMI 303aHUMA U COOPYXXEHMM B MNpoLecce MX CTPOMTeNbCTBa M IKCMayaTauuu, B TOM yucie AOns
COOPY>KEHWM MOBbILEHHOM OTBETCTBEHHOCTY;

* YncneHHoe MopennpoBaHme paboTbl KOHCTPYKLMI 303aHMIA U COOPYXKEHUIM B XOLE MOHUTOPUHTA.
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COBPEMEHHOE UCTbITATE/IbHOE

OBOPYIOBAHMUE

Crenp «Mopenb HecyLWwmux KOHCTPYKLMIA MHOMO3TaXHOr0
KapKacHOro 34aHus», NO3BONAIOLMIA KOHTPOAMPOBATD
nsmeHeHus HOC KOHCTPYKUMIA B pe3ynbraTe:

* CTAaTMYECKMX IKCMTYATALMOHHbIX HArpy3o0K;
* BETPOBOr0O BO34ENCTBUS;

= 0CaJ0K OCHOBAHMUS;

* AMHAMUYECKMX HArpy30K;

* NOBPEXAEHUS 3NIEMEHTOB KOHCTPYKLIM.

OnopHasa pama CTeHAa OCHalLeHa CMCTEMOW aBTOMATK-
3UMPOBAHHbIX Harpy>arLMxX YCTPOUCTB M BNOKOM Auc-
TaHLMOHHOIO YNpaBieHUs NPOLLECCOM HArpyxeHus ans
MPUNOXEHUS PA3IMYHOIO BMAA IKCMAYaTaLMOHHbIX Ha-
rpy3oK.

Crenp «leopme3nyeckuii  MOHUTOPUHT  MPOTSXKEHHbIX
00bEeKTOB», MpefHa3HaYeHHbIM ANg  OCYLLeCTBIEeHUS
MOHWTOPMHIa FEOMETPUYECKMUX NMAPAMETPOB MPOTSKEH-
HbIX 0ObEKTOB C MCMOMb30BAHMEM NPUBOPOB LUDPOBOWA
BMAEOPErncTpaLLMm AaHHbIX U MHTENNEKTYaNbHbIX Mpo-
rpaMMHbIX Mogynen NnoctobpaboTkn MHbOopMaLMK.

«CreHp, «Jedopmauns BepTMKanbHO PACMNONOXEHHO-
ro o6beKkTa», No3BONAIOWMIA ONPeAeNnsiTb OTKIOHEHNS
reoMeTpuyeckMx napaMeTpoB BepTMKaIbHO pacrno-

HWNY MIcy

JIOXKEHHbIX KpYynHOrabapuTHbIX 06bEKTOB OT MPOEKT-
HOrO MOJIOXXEHMS MOCPeACTBOM TaxeoMeTpuyeckom
CbEeMKM, TA3epPHOro CKaHMPOBaAHMA U cucTembl GPS.

CreHp «ApanTMBHbIE CMCTEMbI MOHWUTOPUMHIa®, Npes-
CTaBNSKOLWMIA COOOM MHTENNEKTYANbHY CUCTEMY MO-
HUTOPUHIA TEXHWYECKOTO COCTOSIHUSI CTPOMTESbHbIX
KOHCTPYKLUMIA C UCNONb30BAaHMEM afanTUBHbIX MaTe-
MaTUYECKMX MOAENEe KOHTPOAUPYEMbIX 0OBEKTOB.

CreHp «BubpogmMHammuyeckme CUCTEMbI MOHUTOPMH-
ras, NMo3BONSIOLMIA OCYLECTBASTD MOHUTOPUHF Tex-
HWYECKOrO COCTOSIHUS CTPOMUTENbHbIX KOHCTPYKLMM
C UCMONb30BAHWEM METOLOB PErMCTPaLMM U aHaNu3a
KonebaTenbHbIX XapaKTePUCTUK CTPOUTENbHbIX 06b-
€KTOB Ha NpMMepe MOAENMN CUCTEMbI «PYHOAMEHT-0OC-
HOBaHMe».

CraHumsa MonuTopuHra CMAC, nossonswowas npoBo-
OWUTb MOHUTOPUHI AedOopMauunin 30aHUIR, COOPYXKEHWUH,
KOHCTPYKLMW, FPYHTOBbLIX MaCCMBOB B aBTOMAaTUYECKOM
pexume. B KOMMNEKT CTaHUMM BXOAST CEMACMOMETPbI,
KMHOMEHTPbI U aKCenepoMeTpbl.

KoMnnekT BbICOKOYYBCTBUTENbHBIX AATYMKOB AedopMa-
LMI, TeMMepaTypbl, PacKpbITUs TPeLLMH, AedopMaLumii ot
BO3AEMCTBUS BMOpaLmm.









HAYYHO-
UCCNIEAOBATEJIbCKASA
JIABOPATOPUSA
«ObCJZIEAOBAHUE U
PEKOHCTPYKLIMA 30AHUN U
COOPY)XEHUN»

JNlabopaTopua aBnseTcs cTapeiwen B HAyYHO-TEXHUYECKOM KOMIIeKce YHUBepCuTeTa.
OHa 6bina obpaszosaHa B 1994 ropay.

OCHOBHbIE HATIPABJIEHVA OEATE/IBHOCTU

= [InarHoctvka u onpeneneHune hunyeckoro M3HoCa CTPOUTENbHBIX KOHCTPYKLMIA;

= KOHTpO/b KauyecTBa CTPOUTENbHBIX KOHCTPYKLIMIM U MaTepuanos;

* MOHUTOPUHT TEXHUYECKOTO COCTOSIHUA M Ae(OPMALLMOHHOIO NOBEAEHMS 343aHMI U COOPYXKEHUM;
= Pa3paborka TexHOormi 06C/1e00BaHUS, MOHUTOPUHIA, U3bICKAHWUIA;

= BbimonHeHWe CcTaTMyeckux U AMHAMUYECKUX UCTIbITAaHWUIA CTPOUTENbHBIX KOHCTPYKLMIA;

= KoMnbloTepHOE MOAEIMPOBaHME HaMPSYKEHHO-Ae(POPMMPOBAHHOIO COCTOSHUS KOHCTPYKLMN;

= [lpoeKTHble peLleHns MO PEKOHCTPYKLMK;

= VH)XeHepHO-reofe3nyeckne U MHXeHEepHO-reon0rMyeckme n3blCKaHus;

= DKCMEepTM3a NPOEKTOB.






HAYYHO-OBPA30BATEJ/IbHbIA LLEHTP
«HAHOMATEPWAJIDbI
U HAHOTEXHOJIOTNU»

JTABOPATOPUH

= MccnenoBaHUs CTPYKTYPHbIX CBOMCTB HAHOMAaTepUanoB

* MccnenoBaHUs GU3MKO-XMMUYECKMX CBOMCTB HAHOMAaTEpPUanoB
= ATOMHO-CMI0BOM MUKPOCKOMMUK. YHEBHbIN Knacc

= JIOpOXHO-CTPOUTENBHbBIX MaTeEPUANoB

* AccnepoBaHus SKCr1yatauMOHHbIX CBOMCTB HaHOMO,EI,VId)VILIMpOBaHHbIX MaTepunanos

OCHOBHbIE HATPABJIEHNA OEATE/IbBHOCTU

= HayyHOo-TeXHMuecKas AesTeNbHOCTb HanpaB/eHa Ha peLleHne akTyanbHbIX 33434 B 061aCT1 CTPOUTENbHbIX
KOMMO3WUTHbIX MaTepPUanoB:
* CUHTE3 NepBUYHbIX HAHOMATEPUANIOB, MPeAHA3HAYEHHbIX ANS PEryIMpOBaHUs CTPYKTYpooOpa3oBaHuUs CTPOu-
TENbHbIX KOMMO3MTOB U MOBbILLIEHNS UX KAaY€ECTBa;
= yNpaBfieHWe BHYTPEHHUM HANPSHXKEHHbIM COCTOSIHUEM MOCPEACTBOM CMHTE3a COEAMHEHUM, KOMMNEHCUPYIOLLMX
fedopMaumm Ha rpaHuue pasaena ¢as;
* MEXAHOXMMUYECKUIA CUHTE3 MMUHEPAJIbHbIX CUMCTEM C M3MEHEHHbIM XMMWUYECKMM COCTAaBOM WM CBOWMCTBaMM
B NMOBEPXHOCTHOM C/10€ (BSXKYLLMX M AUCMEepPCHbIX Ga3);
= pa3paboTka cnocoboB ynpaBieHUs CTPYKTYpoobpa3oBaHWEM CTPOUTENbHbIX KOMMO3UTOB Ha 3Tane 3Kcnayarta-
LUnn u3nenus (NoBblWEeHMEe AONTOBEYHOCTH);
* CUHTE3 HaHOMAaTepuasnoB B CUCTEMaxX C PaBHOW MM COMOCTAaBMMOW PACTBOPUMOCTbI WM TeMMepaTypoMn
nnaBAeHUS KOMIMOHEHTOB;
* MOLENIMPOBAHME CUCTEM, COAEPXKALLMX MEPBUYHbIE HAHOMATEPHANbI;
= [lpoBeneHne UcnbiTaHum
* /IcnbITaHNS NEePBUYHBIX HAHOMATEPMANOB M HAHOMOAMMULMPOBAHHbIX MaTeEpMaNoB, NPOBEAEHME SKCMNEPTMU3bI
3D PEKTUBHOCTM NPUMEHEHMUSI METOL0B HAHOTEXHOMIOMMM NS MOBbILEHUS KAYeCTBa MaTEPUANOB;
* /IcMbITaHNS KOMMOHEHTOB M CTPOWTENIbHbIX MAaTEPMANOB PaA3/IMYHOIO HA3HAYEHMS, B TOM YUCIE LOPOXKHbIX
MaTepuanos.
= OpraHu3auMoHHas OesTeNbHOCTb
= MIHTerpaums yCMnuin KONneKTMBOB YYEHbIX BEAYLIMX CTPOUTENbHbIX YHUBEpPCUTETOB Poccumn m 3apybexbs ans
pelleHuns 3aa4y pa3BUTUS HAHOTEXHO/IOMMIA B CTPOUTENIbBHOM MaTepUanoBeAEHUM U BHEOPEHWUS OOCTUXKEHUM

HaHOTEXHOJIOTMN B CTPOUTENBCTBE.
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JIABOPATOPUS UCCNNEOOBAHUA

CTPYKTYPHbIX CBOMCTB HAHOMATEPUAJIOB
OpraHusoBaHa ons NpoBeAeHUs UCCIeLOBaHWUIA HaHO-
pa3MepHbIX 0ObEKTOB M CMCTEM, YCTAHOBNEHUS 3aKO-
HOMEpPHOCTEW MpOLLECCOB, MPOTEKAIOLWMX HA HAHOMAC-
WwTabHOM YpOBHe, onpefeneHus pasmMepos, GOPMbI U
OpWEeHTaLMM NepBUYHbIX HAHOMATEPMANOB, BbISIBEHUS
0COOEHHOCTEN CTPYKTYpoOOpa3oBaHUS, a Takxke [Ons
onpeneneHns TBepLOCTU U MOAYNS YNPYrocTu NoBepx-
HOCTHbIX C/I0OEB MaTepuana, HaxXoXAeHWs nepuoaoB
penakcaumu CTpYKTYpbl U BbINOMHEHUS ONTUYECKUX UC-
CnefoBaHUi HAHOMOAMMULIMPOBAHHBIX CTPOUTENbHbIX
MaTepuanos.

JTABOPATOPUSA NCCNIEOOBAHNA ®U3UKO-
XUMUYECKUX CBOMCTB HAHOMATEPUAJIOB
OpraHusoBaHa Ans NpoBeAeHMS UCMbITaHWIA U Uccie-
[0BaHMIA MO YCTaHOB/IEHUIO 3aKOHOMEPHOCTEW BINAHNSA

peLenTypHbIX M TEXHONOrMYECKMX (DaKTOPOB Ha CTPYK-
TYpYy M CBOICTBA HAHOMOANUGDULMPOBAHHbBIX CTPOUTENb-
HbIX MaTepuanoB M HaAMONEKYNSPHbIX 0OPa30BaHMIA;
ta3oBble M anNOTPOMHbIE MEPEXOAbl, PEONOrMyeckmne
XapaKTePUCTUKU M AWUCMEPCHbIM COCTaB HAHOMOAUMY-
kaTopoB. HayuyHo-uccnepoBaTtensckoe o6opynoBaHue
nabopaTtopun MNO3BONSIET MCCIEAOBaTb Tennodusm-
yeckMe CBOMCTBA HAHOMOAMGOULMPOBAHHBIX U HAHO-
CTPYKTYpUPOBaHHbIX MaTEPUAOB, a TaKXKe MPUMEHSTb
3NEKTPOXMMMYECKME, XpOMaTOrpadmyeckue, Tepmorpa-
buyeckme MeToabl AN UCCIEef0BaHUS WUPOKOTO Crek-
Tpa XMMUYECKMX CBOMCTB MaTepuanos.

JIABOPATOPUSI ATOMHO-CUI0BO MUKPOCKOMUW.
YYEBHbIN KIACC

OpraHu3oBaHa gna MccnefoBaHMs CTPYKTYpbl MaTepu-
aJioB MeToaoM CKaHl/IpyPOLLI,eﬁ 30H,EI,OBOI7I MUKPOCKO-
MUK, OCHalleHa yLIe6HO-MCCﬂe,EI,OBaTeanKMMl/I CKaHWU-



pYHOLLMMU 30HAO0BbIMKM MMKpockonamu NanoEducator.
B yyebHOM Kknacce, OCHALLEHHOM MYNLTUMEAWIHBIM
060opynoBaHMEM, NPOBOAATCS NIEKLUMOHHbIE U MPaKTH-
YeCKMe 3aHATUS CO CYLLATENSAMM KYPCOB, aCMMpaHTaMm
M CTYAEHTAMM CTApLUMX KYpCOB MO TEMAM, CBA3AHHbLIM
C HAHOTEXHOMOTMEN CTPOUTENBLHOTO MaTepuanoBene-
HUS (DU3UKO-XUMUUYECKME MPOLLECChl CUHTE3a HAHOMO-
OMbUKATOPOB, MaTeEMaTUYECKasi TEOPUS SKCNIEPUMEHTA,
MaTeMaTUYecKoe MOLEMPOBAHME B CTPOUTENIbHOM Ma-
TepuanoBeneHnu u op.).

JIABOPATOPUSA OOPOXHbIX

CTPOUTEJIbHbIX MATEPUAJIOB

Co3paHa osig NpoBefeHUs UCCNef0BaHMI MO CO34AHMIO
HOBbIX 3(MPEKTUBHBIX AOPOXKHbIX CTPOUTENbHLIX Ma-
TEepUanoB MOBbILWEHHON CTOMKOCTU WM [ONTOBEYHOCTM.
BkntoyaeTr nepeyeHb BbICOKOTOYHOro 060pyA0BaHMS
ONS UCCNEeNOBaHMUSA KaK MCXOAHbIX KOMMOHEHTOB AJisl

npurotoBneHuns achanstobeToHOB, Tak U COBPEMEHHbIE
npubopbl AN NpoBefeHWs UCMbiTaHus obpasuLoB ac-
danbTobeToHa.

JIABOPATOPUSA UCCNEOOBAHUA SKCIJTYATALUUOH-
HbIX CBOUCTB HAHOMOAU®ULMPOBAHHbIX CTPO-
WUTEJIbHbIX MATEPUAJIOB

OpraHu3oBaHa 48 UCCNenoBaHWa AONTOBEYHOCTU Ha-
HOMOAMOULMPOBAHHBIX CTPOUTENBHLIX MaTepuanos,
YCTaHOB/IEHWUS 3aKOHOMEPHOCTEN M3MEHEHUS 3KChy-
aTaLMOHHbIX CBOWCTB MaTEPWANOB OT PeLenTypHbIX U
TexHonornyeckux napametpos. O6opynoBaHue nNo3go-
NnseT onpenensTb U3MEHeHMe CTOWKOCTM MaTepuanos
K BO3AEMCTBUIO IKCMYaTaLLMOHHbIX (akTopoB (BOLO-
CTOMKOCTb, XUMUYECKAS CTOMKOCTb, MOPO30OCTOMKOCTb U
[p.) Npv BBEAEHUM HAHOPA3MePHbIX MOANPUKATOPOB.
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YHUKAJIbHbIE PA3PABOTKU

BoicokonpouHble nezkue 6emonsi (BI1/16) — MHOroKoM-
MOHEHTHbIE CTPOWTENIbHbIE MaTepuasbl KOHCTPYKLM-
OHHOr0 HasHauyeHus co cpenHeir nnoTtHocTbio 1300-
1500 «kr/M*, npegenoM MpoOYHOCTM NpU CKATUM — A0
70 MMNa u ko3dPUUMEHTOM TennonpoBOAHOCTU —
mMeHee 0,6 BT/(M-K). YHuKanbHOe coueTaHWe CBOWCTB
BIMJ1b no3sonsier n3rotaBnMBaTb CTPOUTENbHbIE U3ae-
1S, coyeTarowme PyHKLUMM KaK HECYLUMX, TaK U Orpax-
JaoWmUX KOHCTPYKUM. Mcnonb3osaHue BIJ1b noBbi-
waeT 3QPEeKTUBHOCTb CTPOUTENLCTBA HE MEHEE YEM Ha
30 % 3a CYEeT CHWXEHUS MATEPUANOEMKOCTM M Tenso-
NPOBOAHOCTU, @ TAKXKE CHUXEHUS 3aTpaT Ha CTPOUTENb-
HO-MOHTa)Hble paboTbl.

JonzoseuHbiii cepHbili 6emoH — KOMMNO3WUTHbIA CTPOU-
TeNbHbIM MaTepuan, Ana NPUroToBAEHUS KOTOPOro MUC-
NoNb3yeTcs TeXHUYeckas cepa, MoaAMdMKaTop, HaMoHK-
TeNb U 3anonHuTeNb. Ing U3rotoBneHus Takux 6eToHOB
MCNONb3yeTcs MeCcTHas MUHepanbHO-CbipbeBas 6asa, a
TaKXe TeXHOreHHble OTXOAbl MPOMbIWAEHHOCTU. Pa3pa-
60TaHHbI O6eTOH BOCTPeOOBaH AN M3rOTOBNEHUS W3-
LEenunii U KOHCTPYKLMIA, IKCNNYATUPYIOLLMXCS B YCIOBUSIX
BO3JEeWCTBMS arpeCcCUBHbIX CPef, a TakKe MOBbILLEHHOW
BNIAXKHOCTM M 3HAKOMEpPEMEHHOW TemnepaTtypbl (MOpo-
3ocToikocTb 6onee F300). CepHble 6eTOHbI 06nasatoT
BbICOKOM mnpoyHocTblo (35...45 MIla), BogoHenpoHu-
uaemMoctbto (He meHee W20) M BbICOKOM XMMUYECKOW
CTOMKOCTbIO B pacTBopax conei u kucnot. OTcyTcTBMe
noTpebHOCTM B MCNONb30BaHMM BOAbI MO3BOJMSET MpPO-
M3BOAMTb U3[ENUS MPU HU3KMX TeMnepaTtypax u Kpy-
FMOroAMYHO, YTO OCODEHHO aKTyasbHO MpU CTPOUTENb-

cTBe B pa17|0Hax BEYHOM MEP3/10Thbl. [ononHuTeNbHbIM
npemMmyuwectsoM mMatepuana aBnaeTca 6€30TX0HOCTb
TEXHONIOTMYecKkoro npouecca 1 BO3MOXHOCTb MOBTOP-
HOIo UCMOJIb30BaHMA NMOBPEXOAEHHbIX nsnenumn.

KomnnekcHblli cepHbili Moougukamop acgpansmobemo-
Hoe npefHa3HayeH [A15 MOBbIWEHWUsS A0JATOBEYHOCTM
LLOPOXHbIX MOKPbITUIA 32 CYET YBEMYEHUS CTOMKOCTM
achanbTobeToHa K koneeobpaszosaHuio B 1,8...2,0 pasa
M paclMpeHUto TEMNEPATYPHOrO MHTEpBana 3KChy-
ataumu. KoMnnekcHbli MOAMPUKATOP COAEPXKUT HEM-
Tpanu3aTopbl, MO3BONSIOWME MHOIOKPATHO CHU3UTH
3MUCCUI0 TOKCHUHbIX ra3oe H,S 1 SO,, 06pasytoumxcs B
NpoLLecce M3roToBNEHUS, TPAHCMOPTUPOBKM U YKNAAKM
MOAMMDULMPOBAHHBIX CepoachanbTOBETOHHbIX CMecel.
PaspaboTtaHHbI MoandukaTop obecneymBaeT yBenu-
YyeHMe MeXpEeMOHTHbIX CpokoB Ha 40...45%, 3KOHOMMIO
HedTaHoro 6utyma Ha 30...40% w nosbllleHWe MoKa-
3aTenei KayectBa OOPOXHbIX MOKPbITMI. Kpome Toro,
TEXHONOTUS MPUTOTOBNEHWUS M YKNALKW MOAMUBULMPO-
BaHHOro acanbtobeToHa obecneynBaeT yMeHbLLIEHME
3Hepro3atpat Ha 10...20%.

KomnnekcHbiiiHaHoMoOugukamop 0na acganemobemoHa
Ha OCHOBE BbICOKOMOPUCTOro MMHEPAsIbHOrO MaTepuana
C NepBMYHBIM HaHOMaTepranom obecneynBaeT nonyye-
Hue achanbTo6eToOHa C BbICOKMMU (BU3MKO-MeXaHMYe-
CKMMM M 3KCMIYaTaLMOHHbIMK MOKa3aTeNssMu CBOMCTB:
npoyHoctb npu 20 u 50°C yBenuumBaetca Ha 30% wu
60%, COOTBETCTBEHHO; TPELLMHOCTOMKOCTb — Ha 13%;
COBUIOYCTOMYMBOCTb — Ha 60%; CTOMKOCTb K KOneeo-
6pa3oBaHMIO U UCTUPAHUIO — Ha 43...45%.



HaHo- u MukpopasmepHsie 2udpocunukamsl 6apus sBns-
0TCS MOAMDUKATOPAMU AJ1F LLEMEHTHbIX CTPOUTENbHbIX
MaTepuanoB npefHa3HavyeHbl AN peryiMpoBaHUs Xu-
MWYECKOro COCTaBa LLeMEHTHOrO KaMHS, CPOKOB CXBa-
TbIBAHMS W TBEPAEHMS, @ TAKXKE MOBbIWEHWUS MoKa3a-
Tene (U3MKO-MEXaHUYeCKMX M IKCMIyaTaLMOHHbIX
CBOMCTB U3AENUN.

MuKpopasMepHble rMApoCUAMKaTbl Gapus npenHa-
3HayeHbl AOJ19 M3rOTOB/IEHUS KOMMO3ULMOHHBIX MU-
HepanibHbIX BSDKYLLMX CMELManbHOro HasHauveHus. Mx
npuMeHeHne obecneymBaeT yBennyeHue Kod3ppuuu-
eHTa ocnabneHns peHTreHoBCKOro m3nyyeHms no 80%,
COKpallaeT CPOKWM CxBaTbiBaHMs Ao 7.9 pa3. Takue
KOMMO3MLMOHHbIE BSXKYLLME PEKOMEHYETCS UCMOb30-
BaTb ONS M3rOTOBNEHUS PEHTIEHO3AWMTHBIX MOKPbITUIA
n cneuumanbHbix 6eToHoB. COBMECTHOE MCMONb30BaHME
HaHO- M MUKPOpPA3MepPHbIX MOAUPUKATOPOB YBENUUU-
BAeT MPOYHOCTb LLEMEHTHOrO KaMHs 6onee yem B 2 pasa.

SHepz03¢ppekmusHebIli Kepamuyeckuli Mamepuan Ha OC-
HOBe AMaTOMWMTA M BbICOKOMOPWUCTOrO MMKPOAMCRepC-
HOro HamonHuTens, 06paboTaHHOr0 CMHTE3UPOBAHHbBIM
NepBUYHBIM HaHOMaTepuanoM, 06nagaeT NoBbILUEHHbI-
MW MOKa3aTensiMM KOHCTPYKTMBHOrO KayecTsa: npenen
NpoYHOCTM nNpu oKatun - 2...40 Mla npu cpenHew
nnotHoctn — 600...1200 kr/m%. Matepuan otanyaeTcs
HM3KMM MoKasaTtenem Ko3PduLmMeHTa TenaonpoBoLHO-
CTW 1 BbICOKOM MOPO30CTOMKOCTbIO.

MemannomuxepansHelli  6UOYUOHLII HaHOMoOUGuUKa-
mop npefHasHayeH ana obecneveHuss komdopTa U
MUKpOBMONOrMYeckon 6e30MnacHOCTM B MOMELLEHUSX.

Mcnonb3yeTcs Kak A npenoTBPaLLeHUs 3apaxkeHus,
TakK U ans 60pbObl C CYLLECTBYOLWMMU KOIOHUAMM Nnec-
HeBbIX rpnboB popoB Aspergillus u Penicillium n 6akTe-
puit Tiobacillus concretivorus, Tiobacillus thiooxidant,
Tiobacillus thioparus, Tiobacillus neapolitanus »n ap.
06napaeT BbICOKMMM aKTUBHOCTLIO U NMPOLOSIKUTENbHO-
CTbi0 [1EMCTBMUS M3-33 BbICOKOW YAENbHOM MOBEPXHOCTU
HUTEBUAHbBIX METaNNIOMUHEPANbHbIX HAHOPa3MepPHbIX
06pa3oBaHMii, GOPMUPYIOLLMXCS B MOPOBOM CTPYKTY-
pe obpabatbiBaemoro matepuana. OCHOBHble Xxapak-
TEpUCTUKM Mpekypcopa: nnotHocTb 1080-1100 kr/m3;
pH - 10-11; pacxon npekypcopa Ha 1 m? o6pabatbl-
BaeMOM NOBEPXHOCTU — 2 J.; NEPUOS, COXPaHeHus buo-
LUMIHbIX CBOMCTB — HE MeHee roaa.

MonugyHkyuoHanbHoe HaHoMoOUu@UUUPOBAHHOE 3NOK-
CUOHOe noKpbimue NpenHA3HAYEHO ANS MOBbIWEHUS
H6apbepHbIX CBOWCTB, rMAPOPOOHOCTM M OBUOLMUAHBIX
CBOMCTB LEMEHTHbIX KOMMO3WUTOB, 3KCMIYyaTUPYIOLLMX-
€S B YC/IOBMSIX MOBbILEHHOW BNAXXHOCTU M Buonoruye-
CKM arpeccuBHbIX cpefax. NoKpbiTUe MMEeT BbICOKMUE
(®U3NKO-MEXAHNYECKME UM IKCMyaTaLMOHHbIe CBOM-
CTBa: MPOYHOCTb NPU CKATUM U U3rMbe, NPOYHOCTb MpU
yaape, aaresvio K noafiokKe, XMMUYECKYH CTOMKOCTb.
OCHOBHble XapakTEPUCTUKM OTBEPXKAEHHOIMO MOKPbI-
TUS: BHELHWI BUA, — OQHOPOAHAs H6enas noBepxHOCTb;
TonwmHa cnost - 0,5-1,0 MM; xapaktep pa3pyLieHus
npy HOPMaNbHOM OTpbiBE OT BETOHHOM NMOBEPXHOCTU —
KOre3aMoHHOe Mo GEeTOHY; pacxod KOMMo3uuumu Ha 1 m?
obpabatbiBaemoli nosepxHoctu - 0,6-1,2 kr
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HAYYHO-OBPA30BATEJ/IbHbIU LLEHTP
«TEMJIOTA3OCHABXXEHUE
U BEHTUNALUUSA»

AKKpeamToBaH B HaumoHanbHOM cucteMe akkpeamTaumm PO ong npoBeneHus
paboT N0 CcepTUPUKALMOHHBIM UCMbITAHUSIM

OCHOBHbIE HATIPABNEHWNA OEATENIBHOCTU

* BbinonHeHWe nNpeanpoeKTHbIX, TPOEKTHbIX U OMbITHO-KOHCTPYKTOPCKMX paborT,
* Hay4yHO-TEXHMYECKOE COMPOBOXAEHME CTPOUTENIbHO-MOHTAXHbIX M MYCKO-HaNag04HbIX paboT:
* CUCTEM OTOM/IEHMS;
* CMCTEM BEHTUNALMMK;
* CUCTEM KOHAWMLMOHUPOBAHUS;
* CMCTEM BOOOCHAOXEHUS;
* CMCTEM 3NEeKTPOCHABXeHMS.
* MHCTpyMeHTanbHoe 06c/ief0BaHME AENCTBYHOLWMX MHXXEHEPHBIX CUCTEM M NAapaMeTPOB BHYTPEHHErO
MWKPOK/IMMATA 340aHMI C MOATOTOBKOM TEXHUYECKMX OTYETOB M 3aKNHOYEHWMN.
» [lpoBeneHue UCNbITAHWA:
* OTOMUTENbHbIX NPUBOPOB;
= TEMJ0M30NSALUMOHHbBIX MaTEPUASIOB;
= OrpaXAatoLLMX KOHCTPYKLUMI HA NpeaMeT TENNOTEXHUMYECKMX NMOKA3aATeNEeN;
* 3/IEMEHTOB CUCTEM BEHTUNALMM U KOHAMLMOHMPOBAHMS;

= HATypHOE MOAENMPOBaHUE MUKPOKIMMATA MOMELLEHUIA.







HAYYHO-UCCNENOBATENIbCKUN
U UCNbITATEJIbHbIA LEHTP
«MIFCY CTPOU-TECT»

(HUMAUL MICY CTPOM-TECT)

AkkpenuToBaH B HaumoHanbHoM cucteMe akkpeamtauumn PO ana nposeneHns pabor
no cepTMUKALMOHHBIM UCTbITAHUSAM

OCHOBHbIE HATTIPABJIEHMA OEATE/IbBHOCTU

= JlabopaTopHble M MOMIEBbIE UCMbITAHMUS CTPOMUTENIbHBIX MAaTeEPUANoB U U3AENNNA, BKIOUYas AOPOXKHO-CTPOU-
TeNbHble MaTepUabl;

» J1abopaTopHbI U CTPOUTENbHbIA KOHTPO/b Ha OOBbEKTAX PasfMYHOr0 Ha3HAYEHMS, B TOM YMCIe OOPOXKHO-
TPAHCMOPTHOFO U MOCTOBOFO CTPOMUTESNLCTBA;

= OueHKa TPaAHCMOPTHO-3KCNYaTaLMOHHOFO COCTOSIHUSI aBTOMOOMbHbIX AOPOT;

» [leekTockonms xene3obeToHHbIX KOHCTPYKLMIA MHXEHEPHbIX COOPYXXEHWM aBTOMOOUIIbHbIX A0POT;

» Pa3paboTka TeXHONOrMYeckon LOKYMEHTALMM:
* TexHuyeckune ycnosus (TY);
= CTaHAapTbl opraHusauun (CTO);
* NpoeKTbl Npom3BoacTea pabor (MNM1P);
* MPOEKTbl OpraHU3aLnmn 4OPOXKHOro ABmxeHus (MOLL);
* TEXHOJ/IOrMYECKME PErSIaMEHTbI MO OPraHM3aLMmK NPOU3BOACTBEHHbIX NPOLIECCOB.

» Pa3paboTtka Hay4HO-O0OOCHOBAHHLIX METOAOB MOBbIWEHUS [0TOBEYHOCTU AOPOXKHO-CTPOUTENBHbIX
MaTepuanos;

» Pa3paboTka HOBbIX AOPOXHO-CTPOUTENbHBIX MAaTEPUAIOB U TEXHOIOTUA.




HWUY MI'CY

YecmaHoeka 0na ucnelmanuil Ha Kosneeobpasosarue no-
3BongeT onpenensatb rmybuHy konen nocne 10 000 uu-
KJIOB MPOX0A4a Koneca; WCMbITaHUs MPOBOAATCS Kak B
BO3AYLIHOW TaK U B BOAHOM cpede.

CekmopHblIii ynjomHumens [ns NoarotoBku 06pasLoB-
NAWUT 4N onpeneneHns CTOMKOCTH K KoneobpasoBaHuio.
Pasmep o6pasuos 410x260, TonwmHa obpasuos ot 25
00 120 mm.

YcmaHnoeka OuHaMu4ecKoz0 HazpyxeHus, No3BonsioLas
onpenensTb YUCI0 TEKYYeCTU, NoN3y4ecTb, NPpeaen npou-
HOCTM MpW HEMPSIMOM PACTKEHUM acdanbTobeToHa.

YcmaHoska 0ns onpedeneHus ucmupaemocmu acgasb-
mo6emoHa (no memooy lpanns).

AnekmpomexaHuyeckuli 2upamopHblii Komnakmop (epa-
wiamenoHbIli yn1omHumess) Lns nNoaroToBkM 06pasLos
33[aHHOM BbICOTbI C 334aHHOM MAOTHOCTbIO ANs nocne-
LYIOLLEro UCnblTaHUs UX MEXaHUYECKUX CBOMCTB.

Komnakmop Mapwanna no3sonsieT M3roTaBimMBatb 00-
pasubl achanstobeToHa B 1abOpaTOpHbIX YCI0BUSX MO
MeTooy Mapwanna gns nociefyrowmx UCnbITaHUn UX
MeXaHWYeCKMX CBOMCTB.

AnekmpomexaHuyeckuli npecc Ans onpeneneHus Bogo-
CTOMKOCTM WM afre3nMoHHbIX CBOMCTB achanbTobeToHa,
YCTOMUYMBOCTM M TeKyyecTn no Mapuanny, cuenneHus
cnoes cyioeB achanbtobeToHa.



HAYYHO-UCCNEOOBATENBCKMIA M UCNBITATE/IbHbIM LLEHTP «MICY CTPOU-TECT»







YYEBHO-HAYYHO-INMPOU3BOOCTBEHHAA
JIABOPATOPUA ASPOOUHAMUYECKUX U
ASPOAKYCTUYECKUX UCMbITAHUN
CTPOUTEJIbHbIX KOHCTPYKLLUM

(YHUKAJIbHASl HAYHHASl YCTAHOBKA

"BOJIbLUAA UCCNNEAOBATEJIbCKAA TFPAAUEHTHASA
ASPOANHAMUYECKAS TPYBA")

OCHOBHbIE HATIPABIEHNA OEATE/IBHOCTH

= Pazpabotka pekoMeHAaLMiA N0 Ha3HAYEHWUO a3POAUMHAMUYECKMX KOIDDULMEHTOB HA 34aHUS U COOPYXKEHUS
MOBbILUEHHOTO YPOBHS OTBETCTBEHHOCTMU;

= KoMniekcHble pacyeTHO-3KCNepUMEHTabHble UCCNeL0BAHUS BETPOBOM M CHErOBOM HArpy3ku Ha BbICOTHbIE
M YHWKaNbHble 30aHUS U cOopyKeHus Ha 6ase YHY BUTAT HY MICY;

= DKCMepUMEHTabHbIE UCCIEN0BaHMUS a3POAMHAMUYECKOW YCTOMYMBOCTM HOMbLLENPONETHBIX MOCTOBbLIX KOH-
CTpyKLMI Ha 6a3e YHY BUTAT HUY MICY;

= VMccnenoBaHus GBUOKIMMATMYECKOM KOMDOPTHOCTM rOPOACKON 3aCTPOMKM;

* [NonHoMaclwTabHble UCCefoBaHMsl BETPOBOMO BO3LEMCTBUS HA 3NIEMEHTbI CTPOUTENbHbIX KOHCTPYKLMIA;

= Pazpabotka pasgenos CTY B 4acT BETPOBOM M CHErOBOM HArpy3oK Ha CTPOUTENIbHbIE KOHCTPYKLIMW.



HWUY MICY

Maket NpONEeTHOro CTpoeHna MoCTa

TpakT aapoanHaMmyeckoi Tpyobl

OctekneHune pabouyert 30HbI AT HUAY MICY
ans pabotbl nazepHoro obopynoBaHus u PIV-cuctemsl

COBPEMEHHOE UCCNTIEQOBATEJIbCKOE
OBOPYIOBAHMUE

YHuKkaneHas HayyHas ycmaHoeka «bonwwias uccnedo-
eamesibCKasi 2padueHmMHas a3poouHamuyeckas mpyoéa»
(BUTAT HUY MICY).

BUTAT HNY MICY gBnsetca eaMHCTBEHHOM Ha Teppu-
Topun Poccuiickoit Denepaumm aTTeCTOBaHHOM aspo-
AMHAMUYeckon TpyboM apXWUTEKTYpHO-CTPOUTENbHOMO
TMNA, MPeAHa3HAYeHHOM AN KOMMNEKCHbIX a3poam-
HaMWYECKMX WUCMbITaHWUIA CTPOUTENbHbBIX KOHCTPYKLMWA
(BBICOTHBIX M YHWMKaNbHbIX 343aHWUIA U COOPYXEHUH, MO-
CTOBbIX KOHCTPYKLMIA, O6BEKTOB MOBbILIEHHOTO YPOBHS
OTBETCTBEHHOCTU U T.4.), B TOM YuC/ie B FPagMEHTHbIX

®usnyeckoe ucnbitaHne B AT MakeTa BbICOTHOFO 34aHUs

Pabouas 30Ha aspoanHamMmyeckoi Tpyobl

B NOTOKE U BU3YyaIM3aL NN KapTOrpaMM CKOPOCTHbIX nonen
n TypbyneHTHbIX motokax (Artectatr N2 10/101/1171
ot 16.08.2018 r. BbigaH ®I'YIMN BHUUDTPU (aBnsetcs
O[lHMM W3 BefyLMX HALMOHAbHbIX METPONOrUYeCcKMX
nuctutytoB Poccum). BUTAT HUY MICY nonHocTblo

cooTBeTcTBYeT TpeboBaHusm M3ameHeHus N22 k (Il
20.13330.2016 «Harpy3ku 1 BO3aencTaus».

B koHcTpykumn BUTAT HWUY MICY cnpoekTvpoBaHa
npoTs)keHHas pabouyas 3oHa (18,9 M), obecneumsato-
a8 BO3MOXHOCTb MOAENMPOBaHMS Npoduna cpenHen
COCTaBNSIIOLEN CKOPOCTU U SHEPreTMYeCcKOoro CrnekTpsbl
NynbCALMOHHOM COCTABNSOWEN B NPU3EMHOM C/l0€ aT-
mMocdepbl.



YYEBHO-HAYYHO-MPOM3BOACTBEHHAA JIABOPATOPUA ASPOONHAMUYECKMX

N ASPOAKYCTUYECKUX UCMbITAHUA CTPOUTE/bHBIX KOHCTPYKLINM

M3MEPUTEJIbHOE OBOPYIOBAHUE
N9 NPOBEAEHUA UCCNEAOBAHWUA

Cucmema ons nposedeHus cmamuyecKux u OUHamuye-
CKUX UCNbIMAHULI MOCMOBbIX KOHCMPYKU UL

Cuctema npencTaBnsieT reoMeTpUYecku HeusMeHse-
MY MOJ, BO3LENCTBMEM MPUKIALbIBAEMON HArpysKku
KOHCTPYKLMIO, 06ecneymBatoLLyto UCMbITaHWE OTCEYHbIX
MoLenen MpoNeTHbIX CTpoeHui. B TexHonormyeckon
cxeMe A9 NpOBeAEeHUs CTaTUYECKMX UCMbITAaHUI npea-
YCMaTpUBAETCA MeCTa KpernyieHUs ABYyX TeH30MeTpos,
PErncTpUpPYIOLLMX BO3HUKAKOLWME YCUAUS U KPYTALLMIA
MOMEHT. [N npoBefeHus OUHAMMUYECKMX UCMbITaHWUi
MOCTOBbIX KOHCTPYKUMIA B CUCTEME npenycMaTpuBa-
eTcsl CxXeMa KpenaeHusi MpONETHOM KOHCTPYKLUMM Ha
NPY>XXMHHbIX NoaBecax. KOHCTpyKums npegycmMaTpusaeT
YCTaHOBKY YeTbIpEX AaTYMKOB nepemMeLleHus, bukcmpy-
IOLLMX OTK/IOHEHUS! UCMBITYEMOM KOHCTPYKLUKU B YETbI-
PEX TOUKAX, PACMONOXKEHHbIX MO YINaM WUCMbITbIBAEMOW
Mozenu.

JlazepHaa cucmema yugpoeoli mpaccepHoli eusyanusa-
yuu FlowMaster PIV

JlTabopaTopHbI AMarHOCTUYECKMIA KOMMNEKC, NpefHa-
3HAYeHHbIN AN UCCNefoBaHUS BEKTOPHBIX MONei CKOo-
poctu noTtoka. OCHOBHblE XapaKTepUCTMKK: YacToTa pe-
rmcTpaumi nonen ckopoctein — o 4500 k./c. Pabouee
pacctosiHne ot 300 mm go 2000 mMm. Pasmep ceueHus
paboyero o6bema — ot 15 x 50 MM go 5000 x 5000 mm.

Cucmema usmepeHus 0aesneHus Ha 6ase obopydoeaHus
National Instruments, no3BonswLwas onpenenaTb AaB-
NeHue B KOHTPOJIbHbIX TOYKAX Ha MOBEPXHOCTH MOAENH
(cpenHWe M NMKOBbIE 3HAYEHUS).

Mapk mer3osecoe Schunk FTD nns n3mMepeHuss MOMeH-
TOB U YCUJIUI, BO3HUKAKOLLMX NOJ, BO3ENCTBUEM BETPO-
BOM Harpysku.

Komnnekm cneyuanbHo20 060py008aHusi u UHCMpPyMeH-
moe 0519 co30aHus moodeseil pns NPOBELEHUS SKCMepH-
MEHTOB B a3poJiMHaMUueckon Tpybe.
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PEAJIU3OBAHHbIE MPOEKTbI:

PacueTHO-3KCNepMMeEHTaNbHble UCCIEeL0BAaHUS C LieNbio onpeneneHuns BETPOBOWM M CHErOBOM Harpy3oK Ha maccaxup-
CKMI TEepMUHAN asapornopToBoro koMnnekca «HxHbli» B . PoctoB-Ha-[oHy
3akasumnk: OAO «PocToBaspounHBecT»

JKcnepuMeHTanbHoe UCCIeA0BaHME C LieNblo ONpefeneHns BETPOBOM M CHEroBOM Harpy3ok Ha a3poBOK3abHbIA KOM-
nnekc asponopta «Cumdepononb» (Pecnybnuka Kpbim, asponopt Cumdeponons)
3akasumk: 000 «CnekTpym-XonauHr»

PacueTHO-3KCNepuUMeHTaNbHble UCCIef0BaHUS BUOKIMMATUYECKOM KOMDOPTHOCTM XMIOro KoMnnekca «JomMallHui»
3aka3umk: AO «MoccTpolicHa6»

JKCNepUMeHTaNbHOE UCCIeL0BaHME a3POAMHAMUYECKOW YCTOMYMBOCTM COOpYXKaeMoro 6anoyHoro Mocra yepes p. Mo-
ckBY Ha KapaMbilweBckolt HabepexHow B coctaBe CeBepo-3anafHoi xopabl
3akaszumk: AO «MOCHMHXNPOEKT»

PaspaboTtka PekoMeHAaLMIt No onpeneneHnto BETPOBbIX M CHErOBbIX HArpy3oK A5t 343aHUI U COOPYXKEHWI NMOBbILWEH-
HOro YpOBHS OTBETCTBEHHOCTU, BXOAALLMX B COCTaB 06bekTa «PekoHcTpykuma 3aBoga CIT Mpoekt CaxanuH — 2. TpeTbs
TEXHONOrMYeCcKas TUHUS

3aka3uuk: 000 «CCMIb»

Pazpabotka CTO no npMMeHeHUo cucTeMbl BakyyMHbIX aspaTopoB TexHoOHWKOJ1b Ha KpoBesbHbIX MOKPbITUSIX CTPOU-
TeNbHbIX KOHCTPYKLMI
3akasumk: 000 «TexHoHNKOJ1b- CrpouTtenbHble cucTeMbI»

PacyeTHO-3KCNepMMeHTaNbHble UCCIEeL0BaHUS BETPOBbIX BO3AENCTBUIA Ang obbekTa «[MamMaTHUK cBaTuUTento Hukonato
Yypoteopuy Ha octpoBe CanbHbivi B KonbCKOM 3anmBes
3akasumk: 000 «Cranb-lMpoekT»

PacyeTHO-3KCnepUMeHTabHble UCCNEA0BaHNS BETPOBbLIX BO3AEWCTBMIA Ans 06bekTa: «[MaBHbIM XpaM BoopyskeHHbIX
Cun Poccum» Ha TeppUTOpUK, PaCNONOXEHHOW No agpecy: MockoBckas 06.., OanHLOBCKUIA p-H, I. KybuHka
3akasuuk: 000 «OPTOCT-bACAL»

JKCNepUMeHTasbHble UCCIEeL0BAHUS a3POAMHAMUYECKOM YCTOMUMBOCTU 3CTaKaibl N0 00bekTy: «CTpOUTENBCTBO 3CTaKag,
OCHOBHOrO X0[a, 3CTaKak Cbe3A0B SpoCiaBCckoro wocce Ha ydactke oT OTKpbITOro A0 SpOoCnaBCKOro WOCce B paMKax
ctpoutenbctea CeBepo-BocTouHOM XopAabl»

3akasuuk: AO «Tpuapa-XonauHr»

PacueTHo-3KCnepuMeHTanbHble UCCNeA0BaHUS BETPOBbIX U CHEroBbiX BO34ENCTBUIA (nanee — «PaboTbi») Ans obbekTa:
«JlBopeL, BOAHbIX BUAOB cnopTa B I. EkatepuHOypre», pacnonoxeHHbii no agpecy: CBepasioBckas obnactb, r. EkatepuH-
Oypr, paioH «HOBOKO/MbLLOBCKMM»

3akasuumk: AO «Kopnopaumsa «ATOMCTPOMKOMNIEKC»

PacyeTHo-3KCnepUMeHTanbHble UCCNEN0BaHUS BETPOBOr0 BO3AENCTBUA A8 06bekTa «MHOrodYyHKLUMO-HaNbHbIA KOM-
nnekc», no agpecy r. Mockea, LAO, MML, «MockBa-Cutu» yyactok 20, 1-bii KpacHoresapaenckuin npoesg, a. 9
3akasumk: 000 «MpoekT CMnuY»



YYEBHO-HAYYHO-MPOM3BOACTBEHHAS JTABOPATOPUA ASPOOMHAMUYECKUNX

N ASPOAKYCTUYECKMX UCMbITAHMIA CTPOUTE/IbHBIX KOHCTPYK LN
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LLEHTP U3YYEHUS KAPCTA
(LMK MICY)

OCHOBHbIE HATIPABNEHNA OEATENIBHOCTU

* NccnepoBaHne  GOPMMPOBaHMS M pasBUTUSA 3K30reHHbIX  TeoNOrMYyeckMx  MpOLEeccoB
B TOM Yncne Ha ypbaHn3MpoBaHHbIX TeppUTOpUsX (KapcT, cyddosms u ap.).

* Bbigaya 3aka04eHUin 0 cteneHn 6e30nacHOCTU 34aHUI U COOPYXKEHUI HA TEPPUTOPUSX PACMpOCTPaHEHMS
KapCTOBbIX M OMON3HEBbIX NPOLECCOB;

= [lpoBeneHne HAyYHO-TEXHWUYECKOrO COMPOBOXAEHWS B MpoLecce MPOEKTUPOBaHMS, CTPOMTENbCTBA
W 3KCMAyaTauMu 30aHUA U COOPYXKEHUIM B paiOHAX pa3BUTMS KapCTOBbIX NPOLLECCOB;

» [eOTEXHMYECKUIA  MOHUTOPUHF  Pa3BMTMS  KapcTa Ha  3Tamax MpOeKTMPOBAHMUS, CTPOMTENbCTBA
M 3KCMAyaTaLMu 30aHUM U COOPYXKEHUM;

= CocTaBiieHMe NpoOrpamMM MHXEHEPHO-Te0NOrMYeCKMX M3bICKAaHWUIM Ha TeppuTOpUSX Pa3BUTUS KapCTOBbIX
ABNEHUN;

= JKCrmepTM3a 3ak/lYeHMM O KapCTOOMACHOCTM PasfiMYHOM MPOEKTHOM W  paboyert [OOKYMEHTALMM,

a TakKe MporpamMM Hay4YHOro COMpPOBOXKAEHMUS.
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HAUBOJIEE 3HAYUMbBIE HAYYHO-UCCNEAOBATEJ/IbCKUE PABOTDI
U PEAJIU3OBAHHbIE NMPOEKTbI MOC/IEAHEIO NMEPUOLA:

MpoekTbl:
1. OueHka KapcToonacHOCTM Ha TeppuTopuM 06LEKTOB A06bluM anMasoB AO «CeBepanMas». XBOCTOBOE XO35MCTBO
oboratuTenbHoi Gabpuku MeCTopoXxaeHus anmMasos uM. B. Tpu6a.2021 r.

2.«M-12 «Crposiasca CKopocTHas aBToMo6uabHas popora Mockea- HmxHuit Hosropop, - KasaHb»,

1 stan kM 0 - kM 80, MockoBckasi, Bnagumupckas obnactu (0T nepeceyeHus C aBTOMOOUIbHOM AOporoi deaepanbHOro
3HaveHus A-108 «MockoBckoe 60nbLIOe KONbLLOY» A0 NepecevyeHns ¢ aBTOMOOGUNBbHOM Joporon denepanbHOro 3Have-
Hus M-7 «Bonra»)». 2021 r.

3. KapcTtoonacHoCTb nnolwaaku oobekTa: «PeKOHCTPYKLMS U TEXHUYECKOe nepeBoopyXXeHue C60poUHbIX NPOU3BOACTB
BOAOPOAHbIX CTyneHei u pasroHHbix 651o0koB» AO «KHIL, M. M.B. XpyHnuesax, r. MockBa»2020 r.

4.KapcToonacHocTb nnHeHoro obbekTta: «Pa3BuTue Xene3HOAO0pOXKHOM MHPPACTPYKTYypbl MOCKOBCKOW KenesHow
Aoporu Ha flpocnaBckoM HanpaeneHuu. V raBHbii nyTb MockBa-Maccaxupckasn-ApocnaBckas — JIOCMHOOCTPOBCKas»
PEeKOHCTpYKuMA cTaHuMn Mocksa-lMaccaxupckasn-fpocnaBckas. V raBHbli NyTb».

5. OueHka 1 NporHo3 nposiBiieHns KapcTtoBo-cyhdO3MOHHbIX MPOLLECCOB Ha MIOLLAKe MPOEKTUPYEMOro CTPOUTENIbCTBA
M COCTaBNEHWE PeKOMEeHAALMI MO NPOTUBOKAPCTOBOW 3aliMTe ANS 34aHUI U COOpYxXeHuit obbekTa:«KoppekTnpoBka
NPOEKTHOM [AOKYMeHTaumu no obbekTy: PekoHCTpykuus aBTomobunbHoWn poporu «lMoaxon k ropoay Moponbcky»
(xm 0,0 — kM 7,0) B ropoackom okpyre Moaonbck MockoBckoi o6nacTu».

6. 3aK/t04yeHWe O KApCTOOMACHOCTM Yy4yacTKa 0bbekTa: «MHXXeHepHbli NPOEeKT CTPOMTENbCTBA MOCTOBOFO Mepexo-
Aa «MpyH3eHckui» yepe3 peky Camapy C BbIXOAOM Ha aBTOMOOWIbHYH A0pory «ABTOAOPOXHbIM MaplpyT «LleHTp-
MNoBomkbe-Ypan» roponckoro okpyra Camapa.

| aTan (ouepenb): ot yn. @pyH3e go yn. LLlocceriHas, BKIOYAs TPAHCMOPTHbIE PA3BA3KM».,
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HTK MI'CY

o Bonpocam okaszaHusa ycnyr cneunanmuctamm HAY MICY npocum obpaatbes:

HayyHo-TexHMyeckoe ynpaBneHue
T: (495) 739-03-14
e: ntuinfo@mgsu.ru
a:129337,MockBa, Slpocnasckoe L., 26
W: mgsu.ru





