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VIIK 699.887

O EHKA PAIMAIUOHHOI'O KAYECTBA
IIPA IPOEKTUPOBAHWH 3JAHUI

o.m.H., npo¢h. benuxos A.C., k.m.H., ooy. Kosmyn-I'opoauesa T.A.,
K.m.H., 0oy. Paouu E.B, x.m.n., ooy. Yymax JI. A.
I'BY3 «Ilpuonenposckas 2ocyoapcmsenas akaoemus
CMpoUmensemea u apxXumexnypoi»

[ocranoBka mnpodiaembl. OleHKa pPagMAallMOHHOTO KayecTBA SBIISETCA
HEOTHEMJIEMOI YacCThIO OCHOBHBIX TPeOOBaHMN K 3AHUSM UM COOPYKCHHUSIM.
beszomacHOCT, KM3HM W 3/I0POBbsi  4YeNOBEKa oOmpenessiercss  (pakropaMmu
BO3/ICHCTBUS, B T.4. TAKUMHU 3arpsA3HUTENSIMH OKpYKAlolled cpeapl, Kak
paZuMoaKTHBHblE  BeELIeCTBA,  pPaJOH, TIaMMa-u3nydeHus. VcrouHukamu
3arpsi3HUTENICl MOTyT OBITh CTPOWTEIbHBIE MaTepHajbl, TEXHOJIOTMYECKHE
MPOLIECCHI M YCTPOMCTBA, MH)KEHEPHOE U OBITOBOE 000PY/IOBaHUE, 3arPS3HEHHBIH
arMocdepHbIit BO3/1yX, BOAA U IPpYHT 1oj 31auuM [1]. B goma pajioH momnagaer u3
MOYBBI Yepe3 CTEHbI, (YHJaMEeHT, C BOIONPOBOJHONW BOJOH, a 3aTeM ocelaeT U
KOHIICHTPHPYETCS HA HIDKHUX OTaXaX, B TMOJBAJIGHBIX TOMEIICHUSX U
MOJJHAMACTCS C BO3AYIIHBIMH TOTOKAMHM Ha BEPXHHC OTaXH 3JaHHSA. YUYCHBIC
YCTaHOBWIIH, YTO T'a3 PAJIOH NaéT HAMOOIBINUI BKJIA]] B PAIMOAKTHBHOE O0IydCHUE
yemoBeka — Oomee 50% oOmIeil MO3bI paguMaIiii, TMOMy4aeMON YEIOBEKOM OT
MPUPONHBIX M TEXHOTCHHBIX PaJMOHYKIHAOB. B CBOIO ouepenb pak JErKuX,
BBI3bIBAEMBIM PAJIOHOBBIM OOJYYCHHEM, SIBIISICTCS ILIECTHIM B MHPE IO YacToTe
MIPUYHMH CMEPTH OT paKa.

Heabio pa6oTbl sBiseTcs pa3paboTKa IOCIEeIO0BATEIBHOCTH OLICHKH
paIranMoHHOr0 KayecTBa 3/1aHui JuTs 0€30I1aCHOCTH )KU3HH U 3710pOBbS JIIOJICH.

N3no:xenne ocHOBHOTO MaTepuajia. B HacTosIiee BpeMs CTPOUTENBCTBO B
VYkpauHe BKIIOYaeT CIIEYIOINe HallPaBICHHs: PEKOHCTPYKIMS IPOMBIIUICHHBIX 1
KWIbIX 31aHuil  60-70X TOJOB 3aCTpOMKH, CTPOMTENBCTBO MAJOITAXKHBIX U
MHOTO3TQ)XKHBIX KHJBIX 37aHud. OJHO W3 WHHOBAIIMOHHBIX HANpaBJICHUN
CTPOUTEIIFHOTO  TPOW3BOJCTBA -  MOBBIMICHHE HSHEPrOdPPEKTUBHOCTH K
OTPaXMAIOMIUM KOHCTPYKIHUSM JKWIBIX 3[aHUH, OOYCIOBWJI  HEOOXOAWMOCTH
Iepexoia Ha HOBBIC JIETKHE, TEIUIOW3OIUPYIOMIHE BHIBI  CTPOUTEIHHBIX
MaTEepHAaJIOB U HOBbIE KOHCTPYKTHBHBIC PEIICHHS MPOSKTUPYEMBIX KHJIBIX 3/IaHHM.
DT0, ¢ ONHOW CTOPOHBI, CIIOCOOCTBYET MOBBIIICHHIO UX YPOBHS PaIUalldOHHOTO
Ka4yecTBa, C JPYroil — yBETUYMBAECT BO3MOXKHOCTH IOCTYIUICHHUS PaJlOaKTHBHBIX
HCTOYHUKOB C HOBBIMH CTPOUTEIBHBIMHU MaTepuaiaMi. DTOT (HaKTop BO3ACHCTBHS
MOUICKUT perjaMeHTaluy, B cooTBeTcTBUU C [2, 3]. CHKeHue Bo3AeHCTBUS
JAHHOTO (paKTOpa OCYLIECTBISICTCS 3AUIUTHBIMA MEPOMPHATHIMH, KOTOPbBIE
HEOOXOMMO BBITIONTHATE HA CTANH MPOSKTHPOBAHHSL.

[lonmyyeHHble  faHHbBIE B  XOAE€  CHUCTEMAaTMYeCKUX  paJMallMOHHBIX
00CIIeIOBaHUH W HKCHEPHUMEHTAIBHBIX HCCICIOBAHUHA ITO3BONIIIM ONPEICIUTh
BO3MOXXHOCTH Ka)KJJOH I'DYIITBI 3al[UTHBIX MEPONPHUSITHI OIEHKE paJfallliOHHOTO
KauecTBa 31aHus (Tadin. 1).
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Tabauya 1
Oyenka 3auumHbLx Meponpusimuil no 0becneueHuio paouayuoHHO20 Kauecmed
30aHUsL NPU NPOEKMUPOBAHUU

Metomsi YpoBeHb
I'pynmsr Kommmekca MOTYICHHS HEKOHTPOIMPYCeMOCTH
3AIUTHBIX MEPOIIPUATUI HEo0XOaUMOit obecreuenna
HHdopMaIH Pa/alHOHHOrO Kavqe(::TBa
JaHHOH Tpynmnoi, %
HopmartusHo-nipaBoBast CPO, DU no 10-15
TexHomornyeckas DU, POM 110 20
ApPXHUTEKTYpHO- POM, 51, CPO 1o 40
KOHCTPYKTHUBHasl
TexHuyeckas DU, CPO 110 50
OpraHu3alioHHas CPO, D1 110 40

IIpumeuanue: - cucTeMaTHUECKHE paguanoHHble oocaenoBanus — CPO;
- SKCIIEPHMEHTAIbHBIC HCcleaoBanus — DU
- PacueTHO-3KCIEPUMEHTAJbHBIN MeTox - POM

TlomydeHHble pe3yabTaThl  O0CCHCYCHHS paJMALMOHHOIO Ka4yecTBa ¢
MOMOIIBI0  3AMIUTHBIX MEPOIPHUATHH O00SCIEYNBAIOT [JOCTATOYHBIH YPOBEHb
uH(popMaIMH TS peLIeHHs 334K HA CTa MU MPOSKTUPOBAHUS 3aHHS.

Pesynbrathl oteHkr 3P HEeKTHBHOCTH OOeCIeueHuUs paJHallHOHHOrO KauecTBa
JUIE OCHOBHBIX HANPABJICHHH COBPEMEHHOIO JKHJIMIIHOIO CTPOUTENBCTBA MO
BPEMEHH OKYMAEMOCTH 3aTPaT togn = f(Nyrax), JI€T, M DKOHOMHYECKOIO
k02(HIHEHTa BHIUTPHIIIA KOHCTPYKTUBHOTO pernenns K, = f(n,q,) TpuBeaens! B
Tabm. 2.

Tabnuya 2
DKoHOMUKO-coyuanbHble nokazamenu paouayuoHHO20 Kauecmsa O HanpagieHus
COBPEMEHHO20 AHCUTULYHO2O CIPOUMETbCTNGA

OCHOBHBIE HANPABJICHUS TTapameTpsl

COBPEMEHHOT0 JKHJTHIITHOTO

tokyn Kx.p

CTPOMTENTLCTBA
Pexoncrpykuust
MATUITAKHBIX JKUITBIX
3JaHUMN:
. 10-15 1-2

- MaHcap/iHasl HaJCTPOIKa
- MHOT09T@)KHasl HAJICTPOMKa 8-14 2-4
- pacimpeHue Kopiyca S5-TH
9TaKHOIO 31aHUs + 5-7 4-6
HaJICTPOKa MHOT'O3Ta)KHOTO
MHOrosTa)<Hbl€ 31aHus 10-20 3-7
MaitosTaXKHEIe JKHITBIE

20-30 1-2
3IaHUs
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Pemenne 3anaun obecneueHns pagualliOHHOIO KAauecTBa >KUIIBIX 3aHUN Ha
CTaJMU TPOSKTUPOBAHMSI BO3MOXKHO MPU HAaJMYUU 0a30BOIl OCHOBBI, BKITFOUAIOIIEH
HOPMATUBHO-TIPAaBOBYIO, ~ MaTE€pPHAIbHYI0,  LITaTHYIO,  METOIMYECKYH0 U
nH(OPMaIMOHHYIO CcOCTaBisIIoIMe. [Ipu 3TOM Kakaas COCTaBisiomas 0a30BOi
OCHOBBI JIOJDKHA YYHMTBHIBAaTh MPOrHOCTHYECKUI XapakTep peuieHus 3amaduu. Jlis
3TOr0 HEOOXOANMO UCIIOIH30BATh HAKOIUICHHYIO HH(OPMAINIO 00 HOHH3UPYIOMINX
WCTOYHHWKAX W pPaJUalMOHHBIX IapamMeTpax CTPOMTEIBHOIO IPOHM3BOACTBA Ha
HCCIIETyeMON TEPPUTOPUH M KOMILUICKCE 3alUTHBIX MeponpusTuii. PaspaboraHHsie
PacYeTHO-3KCIIEPUMEHTAIEHBIC MOJICITH ITO3BOJISIOT OINPEJICITUTh HA OCHOBE 3HAHUS
MmapaMeTpoB HMOHU3UPYIONINX HCTOYHUKOB, KaK pPaJHallMOHHBIC TapaMeTphl
BBITTYCKaeMOH CTPOHUTEIBHON MPOAYKIMH, TAK H YPOBEHD PAaIHAIIMOHHOTO Ka4eCcTBa
OyIyIIEeTo 3MaHMs.

HcxonHbie maHHBIE Ui pelICHHs 3aJadd OOCCIeUeHHs paJauallHOHHOTO
KayecTBa Ha CTaJUM MPOCKTHPOBAHHS C YYETOM HAKOIUICHHOW WH(OpMAaIMH Ha
PETHOHAIEHOM YPOBHE M 3alIPOCOB 3aKa3UMKa BKIIFOYAET:

- KOHCTPYKTHBHBIC [aHHBIC MPOCKTHPYEMOro 3IaHHsA [TUN 3HaHUS TI0
HCIIONIb3YEMOMY MaTepuaily, pa3Mepbl U STaKHOCTh 3/aHHs, IUIAHUPOBOYHBIE
peLICHUs TOMEIICHNH, Halu4ne MOoIBaIOB (IOJYIIOIBAIBHBIX TOMELICHHHN)] 1 JIp.;

- (U3MKO-MEXaHMYECKHEe M paJMallMOHHbIC IapaMeTpbl Ha 3eMEIbHOM
YYacTKe, BBIJICJICHHOM IOl CTPOUTENIBCTBO, KOTOpBIE OIPENEISIOT BEINYUHY
PaIOHOTIOCTYIIIICHUSI U3 TTOJICTHIIAIOIIErO TPYHTA;

- paguMalvOHHBIE M pAJIOHOBBIE MapaMeTpbl CTPOHUTEIBHBIX MaTEpPHAIIOB
(A')zbccia AyaRacci)-

Aad),cu,i S Aaon s qaxcxnxs qaon (l)

op.cu KCX.0K

3aja4a obecreveHus paaualliOHHOrO KayecTBa HA CTAAUM MPOSKTHPOBAHHS
JKHJIBIX 3[aHHUH, OTBEYAroIas MeX/IyHAPOIHBIM TPEOOBAHUSIM CHCTEMbI KQuecTBa 1
WHHOBAIIMOHHBIM ~HAIPABJICHUSM CTPOUTENLHOTO IPOM3BOJICTBA, peIlaeTcs B
CIIeIYIOIIEH TOCIIeI0BATEIBHOCTH

1. Wcxons m3 3ampocoB 3aka3HHWKa K THIY CTPOUTENBHOrO Marepuania Juls
3[aHUsI, BBIOMPAIOTCSl HEOOXOIMMbIE KOMIIOHEHTHI BHJIOB CTPOUTEIHFHOTO CHIPhS Ha
PETHOHAIEHOM YpOBHE (M3 PErnoHaJbHOrO OaHKa MCXOAHBIX IapamMeTpoB), B
COOTBETCTBHU C TpeOoBaHMsIMH [3]:

2. 3Has 530(}EeKTUBHOCTh HOPMATHUBHO-TIPABOBBIX U  TEXHOJOTHYCCKHX
3aIIUTHBIX MEPONPHUITHH, OIlCHUBacMbIX KoddduimenTom ocmadbnernus Koy,
BBIOMPAEM PaJMALMOHHBIE HAapAMETPhl CTPOUTENBHBIX M3AEHUH [(Asycu™ f{Asgpecis
Meci), Qoxexen = F(Ayara N> P> Gaugs P))], KOTOPBIE YAOBIETBOPSIOT YCIOBHIO
JTIOCTaTOYHOCTH

Av =4, (1-K )A™ <A™ 2)

apeui ogh cui Speui Sheu ?
sawy _ _ 3auy PKY
Q. =4q,.,.x(1-K_).q", <q.,
3. Ha ocHoBe 3HaHMS (PM3UKO-MEXaHHIECKHX U paIMallIOHHBIX ITapaMeTpOB
IIOACTHUIIAKOIIICT O prHTa Ha 3€MCJIBHOM leaCTKe 100 CTpOI/ITeJ'IBCTBO, XpaHI/IMLIX B
GaHKe peFI/IOHaJ'IBHBIX BXOIHBIX HpOCKTHLIX JaHHBIX " YTO‘IHeHHLIX B XoI¢C



CTpOVITeJ'IbCTBO, MaTepeanoseaeHne, MmallMHOCTpoeHne

MHXEHEPHO-TEOJIOTHYECKUX padoT, ONpEeAeNseTcs pealbHOe 3HAYCHHE CKOPOCTH
9KCXaJISILMN PAJIOHa U3 TPYHTA!

EK don
qUK(‘x zp’Mz NG = A_v()Ra X n x P x /’{oRn X g()ud).ep' quCX ep = q)xcx 2p (3)

l'IyTeM CpaBHEHUSA PACYETHOI'O0 3HAYUCHHSA CKOPOCTH JSKCXAJIALWU paZoHa H3

PKV
TPYHTA Qgexrp © PETHOHANBHBIM  KOHTPOJBHBIM YPOBHEM (0
HEO0OXOIMMOCTB TPOBEACHUSI 3aIUTHBIX MeponpusTHi (K,.,), ITOOBI BEITIOIHSIIOCH
YCIIOBHE:

ONpeacIsICTCsA

PKY
qsal.q = qakcx.kp (l oca. 1) q?KCpr qakcx.zp (4)

9KCX.2p

4. Bemnuuna sbdexruBHoil yaenbHol aktuBHocTH EPH B HE0OXOmMMBIX
CTPOHUTENBHBIX U3/ENUSX, HCIOIb3YyeMBIX B KaUECTBE HECYIIMX M OTrPakAaroNINX
KOHCTPYKIMH 34aHH{, MO3BOISET OINpPEAENUTh CO3JaBaeMyl0 HMH MOIIHOCTb
MOTJIONICHHOM 71036l B MOMEUICHHUsX MpoekTupyemoro 3panus MII/,, MxI'p/d,

Pacuernoe 3Hadenne MII[ o =f(A,p **  Myy) TOMKHO YIOBIETBOPATH YCIOBHIO
OK

Heobxoaumoctu [3]:
MI1T,, < MITT ®)

VMEHBIINTh  TTOTCHIIMAIBHOE 3HAYCHUE MH)I"(,M JI0 PETHOHAIBHOTO
KOHTPOJILHOTO YPOBHS BO3MOXKHO TPOBEJCHUEM TEXHUYECKOTO 3alUTHOTO
MeponpHATHS (Kycyj), 9TOOBI BEIIONHAIOCH YCIOBUE JOCTATOYHOCTH:

MILL o = M, < (1~ K,.,); MIJLo < MIT,) - (6)

5. BennunHa SKBUBAJICHTHOW PaBHOBECHOW OOBEMHOIH aKTUBHOCTH PajOHA B
Bo3ayxe momemeHui 30aHus DPOARy oy, HOTDKHA YIOBIETBOPATH HEOOXOAUMOMY
paMalHOHHO-TMT HEHHYECKOMY YCIToBuio [3]:

3POARn nom — f (qmm Mf“ }“6) < 3P0Aszrrlm,u (7)

DKCX . ”p oKex.on?

Ymeuputh  OPOAgyg ey 10  PETHOHAIBHOIO  KOHTPOJIBHOTO — YPOBHS
PKY 5
OPOA R i0n MOKHO TOJIBKO, YBEIHYMB BO3IYXOOOMEH B MOMENIEHUU B Pa3yMHbIX

npeacinax, YyTOOBI BEITIOIHSIIOCEH ycioBue:
3awy

PKY
DPOA i < DPOA ®
5. PCFHaMeHTI/IpyCMBIC paaallMOHHBIC MApaMETPhl B IMOMCHICHUAX 3AaHUS

BHYTPEHHEH H,g pyyrpy ¥ BHEIIHEH Hog pyem, M3B/rOI = f(A ) COCTaBIISFOIIIX

3(]) oK
CyMMapHO# 3¢ EeKTHBHON 03Bl O0TyICHHUS:
_ sHeu GHYmp
Hoge = HO + H ©)

ToxazaTenb paualioHHOr0 Ka4yecTBa XKUIOro 3/1aHus — pUCK R, HE TO/DKeH
MPEBBIIIATh JOMYCTUMOro ypoBHs 5107 s , YCTQHOBJIEHHOTO [3] [UIsl HACEJICHUSL:

Rzn: r X He(bZa R3u < Ri()m > (10)
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Ecnu  ypoBeHb pajiMallMOHHON O€30MaCHOCTH MPOEKTUPYEMOIO O0BEKTA
CTpOHMTENBCTBA R,; yHOBIETBOPSET YCIOBHIO HEOOXOAUMOCTH, HO OOJblIe
YCTaHOBJICHHOI'O PErHOHAJBHOrO KOHTPOJIBHOTO  YPOBHS, TO HEOOXOOUMO
OpOBEEHHE  JOMOJIHUTENbHBIX  3amUTHBIX — Meponpuathil  (Koeizon),  JUIA
BBIITIOJIHEHUS YCIIOBUS:

R =R, x(1-K_ <RI (11)

PaCCMOTpeHHBIﬁ AJIrOpuTM O6eCHe‘IeHH5I paauanMOHHOI0 Ka4eCTBa KOHEYHOM
NpOAYKIIUU CTPOUTECIIBHOI'O IPOU3BOACTBA — PATUALITMOHHOTO CbOHa B IIOMCIIICHUAX
3IaHUA Ha CTaUM €0 MPOCKTUPOBAHUA TOCTUTACTCA IIPU BBIIIOJTHCHUN 3allIATHBIX

MEpONpPUATHH €  Y4eTOM HX  3KOHOMHKO-COLMAIbHBIX oKa3aTenei
3} HEKTUBHOCTH.
Tabauya 3
Oyenxa s¢hghexmusnocmu obecnevenus paouayuoHHO20 Ka4yecmed 30aHuil
Cucrema OneHka
paanaloHHOTO Co3znaBaemMoit WHWHN | Brnaga UMW B Hyys, %
KOHTPOJIS paaualMoHHON 00CTaHOBKU
JleiicTByromast HexonTtponupyemast u He 60-76
[POTHO3HUpyeMasi
Pazpaborannas YPOBEHb KOHTPOIHPYEMOCTH 1 30-38
nporaozupyemoctu 70-80%

BriBOJbI.

Pesynbpratel uccnenoBaHMi MO TPUBEACHUIO CHCTEMBI PaJAUAIMOHHOTO
KOHTPOJISI B COOTBETCTBHE C MEKIYHAPOTHBIMU TPEOOBAHUSIMU CHCTEMbI KauecTBa
MPOIYKIUHU MPOU3BOJACTBA MOKA3bIBAIOT, YTO 3TO JOCTHUIAETCS YPOBHEM KauecTBa
MPOIYKIMH Ha BCeX JTamax IMKIa Npou3BoAcTBa. [lodmydeHHBIE pe3ynbTaThl
HCCIEOBAaHUM O BO3MOXKHOCTSAX OCHOBHBIX TpPYII 3alUTHBIX MEPONPUSTUI
paZuaIMOHHOIO KayecTBa 3JaHUM MO3BOJSIOT B 3HAUUTEIBHOM Mepe IOBBICHTH
YPOBEHb KOHTPOJIHPYEMOCTH M TPOTHO3UPYEMOCTH pPaJWALMOHHON OOCTaHOBKH,
co371aBaeMOi HOHU3HUPYIOIUMH UCTOYHUKAMHU.
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