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METOAMKA ONPEAENEHNUA SdKOHOMUYECKON SODPEKTUBHOCTU
MPOEKTHbIX PELUEHUA AHTUKOPPO3MOHHOM 3ALLUTbI C YYETOM
3ATPAT HA PA3JINYHLIX CTAAUNAX CO3AAHUA U SKCIJTYATALIUU

CTPOUTEJIbHbIX KOHCTPYKUUA

Amnnoranusi. MeTozvika onipe/iesieHist 9)KOHOMIIeCKOi a(pheKTHBHOCTH TIPOEKTHBIX PETeH i aHTHKOPPO3NOHHON
3AIUTHI TIPEyCMATPUBAET CPABHEHUE COBOKYITHBIX KAUTAIBHBIX BJIOYKEHHH U 9KCILTYATAIMOHHBIX PACXO/IOB
10 PACCMATPUBAEMBIM BAPUAHTAM 3AIUTHI C yIeTOM (DaKTOpPa BpeMeHH M CPOKA CJIYKOBI CTPOUTETBHOTO
o0bekTa. [[PUMEHHUTEIBHO K CTPOUTEIBHBIM KOHCTPYKIIHSIM MPELYCMATPUBAETCS ONPEEIeH e U CPaBHEHHE
MPUBEIEHHBIX 3aTPAT 0 BAPUAHTAM 3AIUTHI C YIETOM PACXOOB, OCYNIECTBISIEMbIX TPU MU3TOTOBIEHUN
KOHCTPYKIIIA, MIX 3aIIUTe OT KOPPO3HH, BO3BEACHUH 37IaHUI M COOPY’KEHHI, a TaksKe 3aTpaT 1 ITOTePh IIPH UX
nocseayionieil srciyaTam. OTINYUTETbHON 0COOEHHOCTBIO MEXK/IY AaKTHBHOM W MACCUBHOI 4acThio
OCHOBHBIX TIPOM3BOJICTBEHHBIX (DOHIOB (CPE/ICTB) SBJISIETCS PA3HUIIA B UX (GYHKIINOHAILHOM HA3HAYEHUH 1 B
AMOPTU3AIMOHHBIX CPOKAX CJIY’KOBL. 3IAHUSI U COOPYKEHUSI, KaK ITPABUIIO, PACCYUTAHBI HA OJAT0oIeTHIH (60—
100 JieT) mepuoz SKCILIyaTalluy, TOra Kak CPOKHU CIyKO0bl TexHomorndeckoro obopyposanus (10—20 mer)
OrPaHUYEHbI HE TOJBKO (DU3UIECKUM M3HOCOM, HO U MOPAJIbHBIM YCTapEBaHUEM.

KmoueBble cioBa: 3¢ deKTHBHOCTb, aMOPTH3AIINS, PEHOBAIINS, KOPPO3HS, 10JITOBEYHOCTb.

OOPMYJTMPOBKA TMPOBJIEMbI

CoBpemenHble IPOU3BO/ICTBEHHbIE 3AHUS MPEJCTABISIOT COOO0M CIOKHbBIE CUCTEMBbI, IIPEIHA3HAYEHHbIE /IS
obecriedeHnst HOPMAJIbHOI PabOThl Pa3MEIIEHHOT0 B HUX TEXHOJIOTMYECKOTO 0O0PYI0BAHMsI, B TOM YKCJIE 1 TIPH
arpecCUBHOI 110 OTHOIIEHWIO K CTPOUTENbHBIM KOHCTPYKIIUSIM ITPOU3BOJICTBEHHOU Cpejie.

B paze uccienosanuii [2, 8] 1o onpeaesieHro ONTUMAIbHBIX CPOKOB CJIysKOBI 3IaHIH BbICKA3bIBAIOTCS HPEI-
JIOKeHUsT 00 YCTAHOBJIEHUH Pa3JUYHBIX CPOKOB CJIY KOBI 3JaHUIl, NX KAIUTAIBHOCTH W HOPM aMOPTH3AI[U B
3aBMCUMOCTH OT KJIMMATHYECKUX YCJIOBUM, BU/IAa TIPOU3BOJICTBA U arpecCUBHOM CPelbl, T. €. MOAXOMAST C 03U~
Uil ydera (puanyeckoro n3Hoca.

[Ipo6iieMy CPOKOB CIyKObl OCHOBHBIX IIPOM3BOJCTBEHHBIX (DOHIIOB, B COCTAB KOTOPHIX BXOIAT 3MaHUsI U CO-
OPYXKEHUsI, CIe[IyeT pacCMaTPUBATh HE TOJBKO C TEXHUYECKOM, HO MIPEXK/Ie BCETO C SKOHOMUYECKON TTO3UITUH.

LENb

Mertopuka orpeesienust 9KOHOMUUYECKON 3(PHEKTUBHOCTU TIPOEKTHBIX PEIEHUI aHTUKOPPO3UOHHON 3allu-
TBI C YYETOM 3aTPaT Ha Pa3JINYHBIX CTAUSX CO3/IaHNS U AKCILTyaTaIlM CTPOUTENbHBIX KOHCTPYKIIU.

OCHOBHOW MATEPUAN

YcTaHaBIMBaeMble B IEHTPATHM30BAHHOM HOPSIIKE HOPMbI aMOPTH3AIIUU U CPOKH CJIYKOBI OCHOBHBIX (DOH/IOB
OTPAXKAIOT IKOHOMUIECKYTO TIOMUTUKY TocynapcTBa. C yuyeToM 3TUX HOPM COCTABJSIOTCS MJIAHBI PACITUPEHUS 1
OGHOBJIEHUST OCHOBHBIX (DOHJIOB, [JIAHBI PA3BUTHSI TPOMBIIIEHHOCTH, OGBEMbI U PACTIPE/IE/IEHIE KATUTATbHBIX
BJIOKEHWI B CTPOUTELCTBO, U PEKOHCTPYKIIUIO MTPOMBINUIEHHBIX TIpeAnpusithil. HazHaueHe CPOKOB CJIyKObI
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3IAHKUH U COOPYKEHMI, He COIIACOBAHHBIX C JEUCTBYIOMIMMU HOPMaMK aMOPTU3AIIMI OCHOBHBIX (DOHIIOB, OyaeT
MeIaTh MPaBUJIBHOMY Pa3BUTHIO IKOHOMUKH.

Kpome Toro, Ha TepPUTOPUU OJHOTO TPOMBIIIIEHHOTO TIPEANPUSITHS BCET/IA PACTIOJNIATAIOTCS 37IaHUsI, CBS3aH-
Hble MeXIy c000il eNHBIM TEXHOJIOIMYECKUM II0TOKOM. Ecu 11 0HOTO U3 HMX Ha3HAYUTh MEHBLINN CPOK
cJryKObI, HATIPUMED, BCJEACTBUE HATUYKSI arPECCUBHOM CPeIbl, TO MOKET HAPYIIAThCS BECh TPOU3BOACTBEHHbII
k. IToaToMy Gojiee IPaBUJIBHBIM SABJISETCS MPEAYCMOTPEHHOE B JEHCTBYIOMIMX HOPMAX aMOPTH3AI[UK [IJIsT
MTPOM3BOJICTBEHHBIX 3/[aHUII C arPECCUBHOM CPEOi yBeNNYeHe HOPMbI €KErOIHBIX OTYMCIEHUI Ha KalluTaJb-
HbIIi PEMOHT, HallpaB-JeHHOe Ha obeclieyeHre YCTaHOBJIEHHOI0 HOPMAaTUBHOIO CPOKA CJIYKOBI 3[aHMs.

J0JITOBEYHOCTD CTPOUTEIBHOM KOHCTPYKIMU — CBOMCTBO AJIMTEIBHO COXPAHATH PabOTOCIIOCOGHOCTD ¢ HEO6-
XOJIUMbBIMHU TIEPEPbIBAMU HA PEMOHTBI, BILIOTH 10 MIPEAETHHOTO COCTOSIHUSI, TPU KOTOPOM JaJIbHENITIAsT IKCILITya-
TaIMsT KOHCTPYKIIMIA CTAHOBUTCSI HEBO3MOKHON M3-32 (DU3MUYECKOTO U3HOCA, & BOCCTAHOBJIEHNE S9KOHOMUYECKH
HeleJ1eco00pasHo.

B 1€elicTBYOIMX CTPOUTEIBHBIX HOPMAX U IIPABUJIAX CPOKK CIYKObI 3MaHUN U COOPYKEHUIA, a TaKKe J0JIr0-
BEYHOCTb OT/IEIbHBIX 3JIEMEHTOB ¥ KOHCTPYKIIHIA HE PETJIAMEHTHPYIOTCSI, TAK KaK IIPEIIOIaraeTcsl, YT0 OHU J10JI-
SKHBI OBITH OTPasKeHbI B IPOEKTaX. BMecTe ¢ TeM IIPH OlleHKe 9KOHOMUYECKOI 2(h(eKTUBHOCTH IIPOEKTHBIX Pelle-
HUI C yUETOM KCILTyaTaIlMOHHBIX 3aTPAT U PENIEHUH BOIIPOCOB, CBSI3AHHBIX ¢ ONTUMAJIBHON JI0JITOBEYHOCTHIO
KOHCTPYKLUIA, OHU HEOOXOIMMBbI.

[Ipu onpezeieHNE 9KOHOMUYIECKOH 3(h(EKTUBHOCTH aHTUKOPPO3UIHOMN 3aIlUThI MOJIB3YIOTCS pa3paboTaH-
Hoit B HUM/KBe metomuke [4], KoTOpast BIOJHE OTBEYaeT HACYIIHBIM BOITPOCAM.

B ocHoBy onpe/iesieHust CpaBHUTETbHOM 9KOHOMUUYECKOH 3((HEKTUBHOCTH aHTUKOPPO3UOHHOM 3alUThI CTPO-
UTEJIbHBIX KOHCTPYKIIU TTOJI0KEH METOJI CPABHEHMSI COBOKYITHBIX TIPUBEIEHHBIX 3aTPAT C yUeTOM (haKTopa UX
PasHOBPEeMEHHOCTH ¥ cep npunoxkenus [7]. [Ipu 5ToM yuuThIBAIOTCS 3aTPaThl B chepe CO3MaHUS U OCTABKH
KOPPO3MOHHO CTOMKUX MaTepuasoB U KOHCTPYyKIui (cepa 1 — nmocTaBiuk), B chepe Bo3BeI€HUST CTPOUTEIb-
HbIX 0OBEKTOB ¢ aHTUKOPPO3MOHHOM 3amuToil (cdepa IT — nmoapsaauuk) u B cepe sKCIIyaTalMK 3MaHUIT 1 CO-
opyskennii (cepa I1I — 3akazumk).

OCHOBBIBasICh HA MOJIOKEHUSIX TUIIOBON METOAMKH, B KaK/ON M3 pacCMaTPUBAEMBIX C(hep ONpenessioTcs
NpUBEEHHbIE 3aTPAThl, IPEACTABISIONINE CYyMMY Ce6eCTOMMOCTH M KAITUTAIbHBIX BJIOKEHWH, TPUBEIECHHBIX K
OINHAKOBOW PasMePHOCTH B COOTBETCTBUU C HOPMAaTUBOM addekTuBHOCTH [3, 5]:

1tst cepbl | ipuBeieHHbIe 3aTPAThI OTPEEJISIOTCS 110 (hopMy.Jie

CanZCM"’EH'KM, (1)

rie  C, — ce6ecTOMMOCTb KOPPO3HOHHO CTOHKMX MaTepHasIoB i KOHCTPYKIIMIi;
K — xanurajbHbIe BJIOKEHHs B OPraHU3alMI0 NX IIPOM3BO/ICTBA;
E, — nopmatus aPeKTUBHOCTH KaluTa bHbIX BJIOKEHHIA.

[lsg cohepsot 11 mpuBenennbie 3aTpaThl ONPeESOTes 1o hopmyJie
CanZC()J'_EH.@y (2)

rae  C, — cebecTOMMOCTD CTPOUTENBHBIX KOHCTPYKIIMIA ¢ aHTHKOPPO3HOHHOI 3aIUTO;
@ — KanuTAIBHbIE BJIOKEHUSI B OCHOBHBIE (DOHIIBI CTPOUTENBHBIX OPTAHU3AIIHIA.

st cepsrt 111 mpuBenernbie 3aTpaThl OMPEAESIOTCS 0 hopMyTe
Cnﬁ3 :CCO +EH .Ks’ (3)

rjae CCO — ce6ecTouMoCTb IIpoAYKINU TIPEANIPUATHA B HaCTU aMOPTU3allN S,ZIaHI/Iﬁ n COOpy)IQeHI/Iﬁ;
Ka — KalluTaJIbHbI€ BJIOJKEHUS B PEMOHTHYIO 63.3y " CpeacTBa aHTI/IKOppOSHOHHOﬁ 3allluThI, UCIIOJIb3yE-
MbI€ ITIPU IKCIIyaTallnu.

Kpowme Toro, B cdepe 111 10KHBI yUUTHIBATHCSA 3aTPATHI, OCYIIECTBISEMbIE TIPU AKCILTyaTAIlN 3[[AaHUH 1 CO-
OpyKeHuH.

OJ1HaKO ITPU PACCMOTPEHUU COBOKYITHBIX 3aTPAT, BO N30eKaHIe TIOBTOPHOTO CYETa PA3SHOBPEMEHHBIX 3aTPAT B
paccMarpuBaeMbix cdepax, HEOOXOAUMO TTyTEM JIOTHUECKUX PACCYAKIEHUN UCKIIOUUTD YACTh COCTABJISIONIMX
IIPUBE/IEHHBIX 3aTpar:

B coepe I nckmouaerca cebecronmocts C , T. €. OHA Yepes ONTOBYIO IleHy MaTePHAIOB YIHTBIBACTCS 3aTeM B
ce6ECTOMMOCTH CTPOUTETLHBIX KOHCTPYKIIUIL, K OCTAETCSI CYMMA KallUTaJIbHBIX BJIOKEHHUH B TPOU3BOJCTBO Ma-
TEpUAJIOB;

B chepe 1 uckmouaercs cocrapisiomas C,, Tak Kak OHa BXOJAUT He3HAUMTEIBHOI o€l B ce6ecTONMOCTD

IPOAYKITUY TIPEATPUATHS B BU/le aMOPTHU3AIUN OCHOBHBIX (DOH/IOB U MPAKTHYECKN HE M3MEHSETCS B CBS3M C
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3aIUTON CTPOUTENBHBIX KOHCTPYKITUH OT Koppo3uu. O1HaKo B aTol cepe CaeayeT yUuThIBATb COCTABJISIONIYIO
110 CyMMe 9KCILTyaTallMOHHBIX PACXO/I0B 1 IIOTEPh OT KOPPO3NH 3 CPOK CJIy:KObI 3/1anus uimu coopyskenns (2C).

[TockosbKy paccMaTpuBaeMble 3aTPaThl OCYIIECTBISAIOTCS B pagHoe (J10CTaTOUHO MPoAoKuTeabHOE — 10 100
JIET) BPEMSI, TO JIJIsl COTIOCTaBJIEHUS CJeyeT IPUBECTHU UX 10 (hakTOpy BpeMeHu K 6ase npusenenus. Kak moka-
3aHO0 Ha cxeMe (PUCYHOK) 3a 6a3y NPUBEAEHUS TPUHUMAETCS HAYaJI0 MePBOro rojia HKCILTyaTaluy 34aHus (Co-
OpY:KEHUS ), U pacCMaTPUBaeMbIe 3aTPAThI Pa3/ieIeHbl Ha IBe TPYIIIBL OCYIIECTBIISEMBIE /IO Havasa aKCILTyaTa-
IIUU CTPOUTENBHOTO 0OBEKTa, U 3aTPAThI B Ipoliecce ero GyHKIMOHUPOBAHUS B TEUEHHE CPOKA CITYKObI.
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Pucynok — Cxematnueckuii rpaduk yuntbiBaeMbix 3atpat u usnepxek: K, K, K, — kanuTaabHble BIOKEHUSA B CONPS-

JKEHHBIE OTPACJIU, OCTABJIAIOIINE MATEPHAJIbl M U3/EJIUs /Il CTPOUTENbCTBE; C, — 3aTPaThl IPU BO3BEACHUU 3aHUH 1

COOpY:KeHUi; C,c,, — 3aTpaThl Ha KalMTaTbHbIH PeMOHT; C,, — 3aTpaThl Ha BO30OHOBIEHNE 3AMUTH OT KOPPO3UH; Cmp u
C — cpefHero/0Bble 3aTpaThl Ha TEKYIINH PeMOHT 1 cojepskanue; C, . — IOTepH OT KOPPO3UH IIPU IKCILTyaTallun

mc K
31aHNN U COOPYKEHUU.

Omnpenenenne 3aTpaT, OCYIIECTBIISIEMBIX /10 HaYa/Ia SKCILTyaTalluy 3/[aHIH 1 coopysKeHn1. IIpuBeieHHbIE 3aT-
PaThbl, OCyTeCTBISIEMBIE 10 Hauasla 3KCILUTyaTalluy 3[[aHNH NITH COOPY KeHU, OTIPe/IeITIOTCs 110 (hopMyie

C,.= [C.n(c) + Co]' a, (4)

rie  C, , — KaluTaJIbHble BIOXKEHHS B CONPsIKEHHbIE OTPAC/IH IIPOMBIIIIEHHOCTH WX CTPONNHYCTPHH,
M3TOTOBJISIONINE W TIOCTABJISIONIIE UCIIOJNb3yeMbIE B CTPONUTENbCTBE MATEPUAIIBI U U3JICIIUS;
7 — KOJIMYECTBO MAaTEPUAJIOB U M3JIEJINH, OTTMYATONINXCS B CPABHUBAEMBIX KOHCTPYKITUSX TIO BULY
WA PACXOAY;
C, — 3aTpaThl 1 BJIOKEHHA IIPH IPOU3BOJACTBE CTPOUTEIHHO-MOHTAKHBIX PabOT, BKJIIOYAS 3aIUTY
KOHCTPYKITMI OT KOPPO3UY;

a, — K05 OUIMEHT IIPUBEIEHNS.

KammrampHbIe BI0KEHUS B CONPSKEHHBIE OTPACITH, TIPIXO/ATINECS Ha eINHAUILY 3alUIIaeMOi KOHCTPYKITH,
olpeesgiorces 1o popmyie

C,w/c :E}« .Knp .p) (5)

rjae Knp — YA€JIbHbIE KallUTAJbHBIC BJIOKEHWA B IIPON3BOJCTBEHHY IO 6a3y COIPAKEHHBIX OTpaCJIefI, TipuBe-
J€HHbIE I10 cbaKTopy BPEMEHHU K HaYaJy UX UCIIOJIb30OBAHUA B CTPOUTEIBCTBE;
P — pacxoJl MaTepraJjoB 1 HSlIeJIHfI, HCIIOJIb3yEMbBIX JIJIST U3TOTOBJIEHU S, BO3BEACHUWA 1 3allIUTHI OT

KOppO3un Ha €AVMHUITY CPAaBHUBAEMbIX CTPOUTEIbHBIX KOHCprKHHﬁ.

Ecnu B cpaBHUBaeMbIX BAPHAHTAX UCIIOJIb3YIOTCS MATEPHATIBI U U3/IEJIHSI, CEDUIHO BBIIYCKAEMbIE ITPOMBbIIII-
JIEHHOCTBIO B JIOCTATOYHOM KOJIMYECTBE, TO KAUTATIbHBIE BJIOKEHUSI B CONPSI’KEHHbIE OTPACJU MOTYT HE YUHUTBI-
BaThCd [7].
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SanaTbI Ha BO3B€/I€eHHME CPpaBHUBAEMbIX KOHCTI)YKHI/Iﬁ 1 UX 3alllUTy OT KOPPO3NU ONPEACJIAIOTCS 110 (1)OpMy.TIe
C,=C,+E, -, (6)

rae Ca — pacCde€THasl CTOMMOCTb €IUHHUIIbI KOHCTPYKINN «B /1€JIC», B KOTOpOP’I YUYHUTBIBAIOTCS 3aTPaThl Ha €€
M3TOTOBJIEHWE, TPAHCIIOPTUPOBAHNE 1 MOHTAJK, a TaKK€ 3aTPAaTbl Ha aHTUKOPPO3NOHHYIO 3alllUTY,
BBITIOJIHAEMYIO Ha CTpOI/ITeJIbHOfI IIJIOITA/IKE;
D - yaeJibHbi€ (Ha CANHUILY KOHCprKHI/II/I) KalluTaJIbHbI€ BJIOKEHUA B IIPOMN3BO/JICTBEHHBIC (l)OHZIbI,
HCIIOJIb3YEMDBIE ITPDU CTPOUTEJIBCTBE U 3allIUTE KOHCprKHI/Iﬁ OT KOPppO3uu.

KanuranoBiiokeHust B pasBUTHE TIPOU3BOCTBA UIIH TTPUOOPETEHNE UCTIONB3YEMBIX MAIIHH 1 000PYI0BAHUS
PEKOMEHIYETCS OTIPeIesisATD 0 hopMyJie
K, M

oSN My (7)
27N,

re  m — KOJMYECTBO MANIMH U 0OOPYIOBAHUST, OTIUYAIONIUXCS 110 BUY, TIPH BO3BEIEHUU U 3aI[UTE OT
KOPPO3WH CPAaBHUBAEMBIX KOHCTPYKIIUI;
K, — ynenbnbie KannTaabHbIE BJIOKEHHS B MAIIMHOCTPOUTE/IHHY IO IPOMBIILIEHHOCTD;
M, — KOJIMYECTBO MAIIIHO-CMEH, HeoOXO0IUMOE [I71sT BBITIOJTHEHUST CTPOUTETLHO-MOHTKHBIX PabOT Ha
eIMHUILY CPAaBHUBAEMBIX KOHCTPYKITHIA;
N,, — HOpMaTUBHOE KOJIIYECTBO MAITMHO-CMeH PabOThI MANINH B TOY TIPU BHIIOTHEHNN CTPOUTENHHO-

MOHTAKHBIX PaboT.

Besmuuna K onpejensieTcs 0 HOpMaTHBaM MalMHOCTPOMTENbHbIX OTPAc/ieil MPOMbIIIIEHHOCTH, a TIPH UX
orcyTcTBun K| IpuHUMaeTcsl paBHBIM ONITOBOM IleHe MalluHbI.

Eciu B cpaBHUBaeMbIX BapraHTax [IPU IIPOU3BOICTBE CTPOMTENbHO-MOHTAKHBIX PA0OT ¥ 3all[UTE KOHCTPYK-
Ui OT KOPPO3UH MCHOJIB3YIOTCSI MAIIUHbI MJIM 000pPYI0BaHe OJMHAKOBOTO BU/A M IIPOU3BOAUTEIBHOCTH, TO
BesmunHa @ B hopmyJie (7) MOXKET He yUUTHIBATHCSI.

Paccunrannbie 1o hopmysiam (5 1 6) 3aTpaTbl CyYMMUPYIOTCS 1, B COOTBETCTBUU ¢ (POPMYJI0it (4), TPUBOMISIT-
Cs1 K HavaJsry 9KCIUTyaTalny yMHoKeHeM Ha Koaduiment o,. [Tpu sTom auist onpenenenns o, = (1 + E) Benan-
Ha ¢ IPUHKUMAETCS 110 TIPOEKTY OPraHU3aMK PAOOT WK C YYeTOM HOPMATUBHBIX CPOKOB BO3BEAEHUS U CIaul B
BKCILTYaTAIUIO CTPOUTEIbHBIX 0OBEKTOB.

CrpoutesbHble KOHCTPYKIIMU U APYTHE 3JIEMEHTBI 3J[aHUH 110 TIPU3HAKY UX (PYHKIIMOHAIBHOTO HA3HAYEHUST U
JIOJITOBEYHOCTH MOKHO pas3fieJinThb Ha jBe rpymisl [1, 6, 9]:

1. Hecymue 1 orpakuaroiiie KOHCTPYKIMH € AJUTEIbHBIM CPOKOM CJIY/KObI, KOTOPBIII PaBeH HOPMAaTHBHOMY
(TIPOEKTHOMY ) CPOKY CJIysKOBI 3IAaHMsI B IIEJIOM, T. €. 63 9THX KOHCTPYKIIMH 37aH1e UM PaspylIaeTcs WU Teps-
€T TIOJTHOCTBIO CBOE (DYHKITMOHAJIbHOE Ha3HAYEHHE,

2. KOHCTPYKTHBHbBIE 9JIEMEHTBI 3[IaHUs C KPATKOBPEMEHHBIM CPOKOM CJIy:KObI, KOTOPbIE 3HAYNTETHHO MEHBIIIE
CpoKa CIIyKObl 3[aHKS B 1IEJIOM.

MeTtozosiorust onpeziesieHust IKCITyaTallMOHHbIX 3aTPaT W U3/IEPKEK, PACCMATPUBAEMBIX JIBYX TPYIIIN CTPOU-
TeJIbHBIX KOHCTPYKIIUI ¥ 3JIEMEHTOB UMEET CBOU OCOOEHHOCTH U Pa3INYHs.

J1J1s1 KOHCTPYKIIMI TIePBOY IPYIIIBI IPUBE/IEHHBIE 3aTPAThI B c(hepe IKCILIYaTAIUH 10 KAKIOMY U3 PACCMATPH-
BaeMbIX BADUAHTOB IPOTHBOKOPPO3UOHHON 3aLIUThI PACCYNTHIBAIOTCS 32 BECh HOPMATUBHBIN CPOK CJIYKOBI IIPO-
M3BOJICTBEHHOTO 3/[aHUsT (COOPYKEHUS ), TPUHUMAEMbBIN €IMHbBIM JIJISI CPABHUBAEMBIX BAPUAHTOB KOHCTPYKITHHA.

[IpuBeieHHbIE 3aTPATBI C YYETOM U3 PA3HOBPEMEHHOCTH U (DaKTOpa BPEMEHHU ONPEAETSIOTCS 1o (hopMy.Jie:

] o ¢ 3 cl
C ’ :EHKB +7z CKP +7zl %.}.TZ %*.TZ C”"' +Tz %, (8)
a 1 a 1 a

nps
a, 1 a, 1 t t a, t

rae K, — ynenbuble (Ha eIMHUIY KOHCTPYKI[MH) KaIUTAIbHble BJIOKEHUA B 000pyI0BaHKe 715 CHeIUaIb-
HBIX BHUJIOB 3alIUTBI (HAITPUMED, 3JIEKTPOXUMHUYECKON ), IICIIOJB3yEMBIX B TIPOIECCE AKCILTyaTaIin
ITPOM3BO/ICTBEHHBIX 3IaHWH;
C,, — 3aTPAThl HA KAINTA/IbHbIil PEMOHT CTPOMTENbHBIX KOHCTPYKIHIL, IPOBOAMMBIIL B COOTBETCTBYIO-
KX TOaX;
C,. — 3aTpathl Ha BO300HOBJIEHIE AaHTHKOPPOSHOHHOI 3aIUTBI KOHCTPYKITUIi;

c , — 3aTPaThl Ha CPETHETO/I0BOM TEKYIINH PEMOHT KOHCTPYKITNH;

m|

C - €KEroAHbI€ 3aTPaThbl Ha TEKYIIIEE COAEPKaHNE KOHCprKHHfI, HE YYTEHHbIE B COCTaBE€ KallTaJb-

mc

HBIX 1 TEKYHINX PEMOHTOB;
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C, — ToTepu OT KOPPO3UM CTPOUTEIbHBIX KOHCTPYKIMIL TP 9KCILTyaTalnu;

T — cpox cryKObI (9KCIUTyaTalum) 3[aHusl WK COOPY KeHHI;

¢ — BpeMs B roJIax MeXX/y MOMEHTOM ITPOM3BO/ICTBA 3aTPAT M HAYAJIOM MEPBOTO TO/IA SKCILIYaTAIUH
3/1aHUI WJIA COOPYKEHU.

. Tc
Benanunna (Yxp - 1) — KOJIMYECTBO KallUTAJIbHBIX PEMOHTOB CTPOUTEJ/IbHBIX KOHCTPYKIINH, paBHa ﬁ - 1, rae

T, — meproAMYHOCTD KAMNTAMBHBIX PEMOHTOB (MEKPEMOHTHBIC CPOKH CIIyKObI) CPABHUBAEMBIX KOHCTPYKIIHUIL,

Bemmuuna (Y, — 1) ykaspiBaeT KOJIMYECTBO BO30OHOB/ICHHIT 3aIUTEI KOHCTPYKIHUII OT KOPPOSHU U PaBHA

Tc o
——1rne T — NePUOANIHOCTD BO300HOBJICHUS 3aLUTLI OT KOpPpO3UU IIPU IKCIIyaTalliy KOHCTPYKIINH.
T3k a

HpI/I 9TOM YUYHUTBIBACTCS, UTO IIPOBEACHNE KAllUTAJIbHOIO PEMOHTA NJIN BO300HOBJIEHHE 3alllUThl OT KOPPO3NKn

B KoHIle cpoka cryk0bl (1) 3nanus, ecm on He GyJeT IepecMOTPeH HOPMaMH, HEl[eIeco0OpasHo.

Tc Tc .
B CJaydasx, KOr/la OTHOIIEHWE T_ nian m IIpeacTaBJIdAET CO6OI/I HE 11eJ10€ YN CJI0, TO €T0 OKPYIJIAIOT 10 6JII/I-
Kp

JKaliero GoJIbLIETo 1[eJI0TO YUCJIa.

Eci meproanaHOCTh BO30OHOBJIEHUS 3aIIATHI OT KOPPO3UHU KpaTHA MEPHOIMYHOCTH IIPOBEICHUS KauTaIb-
HBIX PEMOHTOB, TO [IPU OIPEIeIEHUI CyMMaPHbIX [IPHBEAEHHBIX 3aTPAT Ha BO30OHOBJIEHHE 3aIUThl KO hUIIU-
€HTBI i IS TOJIOB, COBITQJIAIONINX C TOJlAMH TPOBEEHNUST KAITUTAJIbHBIX PEMOHTOB, HE YUUTBIBAIOTCSI.

Ha crajui 9KOHOMUYECKOU OI[EHKU Pe3yJbTaTOB HAYYHO-UCCIEN0BATETbCKUX PAGOT U MPEIBAPUTENLHBIX
[IPOEKTHO-KOHCTPYKTOPCKUX Pa3pabOTOK YUMTHIBAIOTCSA BO3MOKHbIE KOCBEHHBIE IIOTEPU OT IPOCTOSA TEXHOJIO-
TUYECKOTO O60py[[OBaHI/IH 1 MalllnH BO BpeM IMPOBEAEHNA PEMOHTHO-BOCCTAHOBUTEJIbHBIX pa60T, onpeneJse-
Mble 110 hopmyJie

Cmc = Cnu = EH .R.()ﬁ .tn.oﬁ.a (9)

rae Koéf CTOMMOCTD TEXHOJIOTMYECKOI'O 060py,Z[OBaHI/IH W MalliH, ITPpOCTaMBalOIINX a CBA3N C KalluTaJb-
HbIM PEMOHTOM CTPOUTEJbHBIX KOHCTPYKHI/Iﬁ, C Y4€TOM KX J0JI1 B O6HleI>'I CTOMMOCTH aKTUBHOW 4acTH
OCHOBHBIX ITPOU3BOACTBEHHBIX (bOHZIOB;
tn.oﬁ — BpeEMA IIPOCTOA pa3MENEHHOTI'O B 3/laHUKN TEXHOJIOTMYECKOTO O60pleOBaHI/I§I W MalllMH B TI€EPHUO
IpoBeAeHA PEMOHTHO-CTPOUTEJIbHBIX pa60T (Bpra)KeHHOG B 10JIAX rona).

Bemuuunpt (y— 1) u 1 B TI0CIe/THEM wieHe GopMyJibl (8) MIPUHUMAIOTCS B 3aBUCUMOCTH OT TOJIOB TIPOU3BO/I-
al
CTBA KallUTAJIbHBIX PEMOHTOB CTPOUTEIbHBIX KOHCTPYKIUH, IIPU [TPOBE/IEHNN KOTOPLIX BO3MOKHBI IIPOCTOU pas-
MEIIAEMbIX B IIPOU3BOJCTBEHHBIX 3aHUAX OCHOBHOTO TEXHOJOTHYECKOTO 0OOPY/IOBAHNS U MAIIHH.

B 3aBHCHMOCTH OT MEKPEMOHTHBIX CPOKOB CTYKObI KOHCTPYKIIUIT U CPOKOB BO30GHOBJIEHUS aHTHKOPPO3H-
OHHOM 3allUThI, yKaszaHHble B (hopmyJie (12) 3aTpaTbl 1 U3/EPAKKU TPOU3BOATCS HECKOIBKO pa3 B TeUYEHHE CPO-
Ka cIryskObl 3anust. [loaToMy 117151 06JIeTYeHNsT M YCKOPEHUST PACYETOB PEKOMEH/YETCS IPUMEHSITD /TSt KaKI0TO
BUJIa 3aTpaT CyMMapHbIi K0aPUIMEHT IIpuBe/leHNs] PAa3HOBPEMEHHbIX 3aTpaT K HayaJly IIepBOro rojia 9KCILIya-

TAlMU f = ZL [4].

JIJ1s1 KOHCTPYKTHBHBIX SIEMEHTOB 3/[aHU#T (COOPYKEHUIT) ¢ KPATKOBPEMEHHBIM CPOKOM CITY3KOBI (2-51 TpyTIia)
AKCILTyaTaIlMOHHbIE 3aTPATHl U U3/IEPKKH, yKazaHHbIe B (hopmyJie (8), paccMaTpUBAIOTCS KaK CPETHETOIOBBIC.

1 1
3HayeHs BeIMUUH — = ————
a, (1+E)
TAIUU 3/IaHUN W COOPY KEHUH.

ITokazarenem HaWJIy4dlIero BapruaHTa aHTI/IKOppOSI/IOHHOﬁ 3alllUThl CTPOUTEJIbHbIX KOHCprKHI/Iﬁ 1-it TPYyHIIbI
SIBJISAETCSI MUHUMYM COBOKYITHBIX ITIPUBEJACHHBIX 3aTPaT, ONIPEACISIEMbBIX T10 d)OpMy.TIe

UL IpUBEJICHN A Pa3HOBPEMEHHDBIX 3aTpaT, OCYHIECTBJISIEMbIX IIPDU 9KCILJIya-

C = Cnp + Cnp, — munumym (10)

np

rne  C , — TIPUBE/ICHHBIC 3aTPATHI 110 KAXK/IOMY BAPHAHTY, OCYI[ECTBIACMBIC /10 HAYAIA IKCILTYaTaIl1H

nj
3/IaHWIT U COOPYXKEHUM, onpeziesienHbie o hopmye (4);
Cnp, — TO e, IIPU SKCILTyaTaluy 34aHuil 1 COOPYKEHUH, onpeze/ennble mo popmy.e (8).

TonmoBoii akoHOMHUYecKUit addeKT orpezpesnsercs mo (Gopmye:

970{) = (Cnp1 - Can) ’ AZ’ (1 1)
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rae Cnp1 — NIpUBe/IEHHbBIE 3aTPaThl, onpesiesiennble mo hopmyse (10), 1 CTPONTENBHON KOHCTPYKITUY C
MCXOJIHBIM BaPMAHTOM aHTUKOPPO3MOHHON 3aIUThI (aHAIOT-ITAJIOH );
C,,,— TO XKe, JUIsi KOHCTPYKIIMU C IIPE/UIaraeMbiM (yJIy4IIeHHBIM) BAPHAHTOM aHTHKOPPO3HOHHOI
3alHTBI;
A, — To710BOIT 06'beM BHEIPEHMUS 10 MPE/IIaraeMOMy BaDUAHTY 3alllUTBL.

[Tpu cpaBHEHUN BAPUAHTOB 3AIUTHI 32 MCXO/HbII BAPUAHT IPUHUMAETCS PElleHNe, paHee pa3spaboTaHHOE M0
JEHCTBYOIMM HOPMATUBHO-UHCTPYKTUBHBIM JOKYMEHTaM B OOJIACTH 3alIUTHI OT KOPPO3UU B CTPOUTENHCTBE,
WV ATTbTePHATUBHOE €My PellieHue JJIs aHAJIOTUYHBIX YCJIOBUN 9KCILTyaTalluu.

[Tpenmaraemblii BApuaHT aHTUKOPPO3MOHHON 3alUThl CTPOUTEIBHBIX KOHCTPYKIIMH IIPelycMaTpuBaeT Mpo-
€KTHOE PellleHne, pa3paboTaHHOE B COOTBETCTBUM ¢ TosoKeHusmu jeiictByomux CHull nin pekoMeHaTe -
HBIX JIOKYMEHTOB HAyYHO-UCCIE[0BATENBCKUX OPTaHU-3a1liil, pa3pabGOTAHHBIX B UX PA3BUTUE WU JOMOJTHEHHE.,

B 3aBUCHMOCTH OT MOCTaBIEHHBIX 3a/1a4 BMECTO OIPeJIeJICHUS TO0BOTO 3KOHOMIUYECKOTO a(hdeKTa OT BHI-
MyCKa CTPOUTETHHBIX KOHCTPYKINHN ¢ aHTUKOPPO3UOHHON 3alUTON MOKHO OTPE/IETUTh AKOHOMUYIECKYTO a(-
(bextuBHOCTD Ha 1 M? TIOBEPXHOCTH 3AIMIMIIAEMON OT KOPPO3UK KOHCTPYKINH, 1 KOHCTpyKInio, 1 T HCmoIb3ye-
MOTO JIJisl aHTUKOPPO3MOHHBIX TOKPHITUN MaTepuana, 1 M? MPOU3BOACTBEHHON IJIOMIAMN 3[AHUST UJIH JIJIST
KOHKPETHOTO TIPOEKTUPYEMOTO 371aHus (COOPYKEHNUS ), TPETHAZHAYEHHOTO JIJIS 9KCIJIYaTallui B arpecCUBHOM
cpeze.

[Ipu cpaBHEHUU BaPUAHTOB KOHCTPYKTUBHBIX SIEMEHTOB, CPOK CJIY;KOBI KOTOPHIX 3HAYUTEILHO MEHBIIE CPO-
Ka CJIyKObI 3[IaHUS UK COOPYKEHUsI, SKOHOMUYECKHil adekT onpenesiercs mo Gopmyie

3:[(Cnp1+Cnp2)~go+33—(32+3C2)]-A2, (12)

rae  Cnp v Cnp, — npuBeJIeHHbIE 3aTPAThl HA U3TOTOBJIEHNE M TPAHCIIOPTUPOBAHKE KOHCTPYKIMIA (eTaneit)
10 CPABHUBAEMbIM BaDUAHTAM C MCXOAHBIM YPOBHEM JIOJTOBEYHOCTU ¥ (0Jiee T0JTOBEYHON KOHCTPYK-
uy;
3,1 3, — IpuBe/IeHHbIe 3aTPaThl Ha Bo3Be/leHKe (YCTPOICTBO) KOHCTPYKTUBHBIX 9JIEMEHTOB 3/1aHusl
(COOpY:KeHUsT) 10 CPABHUBAEMbBIM BapUAHTaM;
¢ — K0a(DUIMEHT yyeTa U3MEHEHUs CPOKa CJIYKObl HOBOM KOHCTPYKIMU (KOHCTPYKTUBHOTO dJIEMEHTA
3IaHKsI) TI0 CPABHEHMIO CO CPOKOM CJIYsKObI 6a30BOTO BapUAHTA;
9, — 9KOHOMUA B chepe IKCILTyaTalMK CPABHUBACMBIX KOHCTPYKIIMIi (3/1EMEHTOB) 32 CPOK MX CIIyKObI;
A, — T0J10BOii 06beM IIPON3BOJICTBA (MCIOIL30BAHNS) MPejIaraeMoro ahdeKTHBHOro BapuanTa B
HATYPaJTbHOM BbIPAKEHWH.

Yxazanubiii K0ahOUITUEHT ¢ pacCYUTHIBAETCS 10 POpMYyJIE:
_ P +E, ,

= (13)
P, +E,

¢

rae  E — nopmaruBHbiil Koadduient spHeKTUBHOCTH KaruTalbHbIX BIOKEHUI;
P, n P, — 110151 CTONMOCTH CPAaBHUBAEMBIX KOHCTPYKIIMIT «B JleJie» B pacyeTe Ha OJIMH TOJ X CJTyKObL.

Bennuunbt koadduimenton penoBatuu (P) 71 KayKJI0T0 BapUaHTa PAaCCUUTHIBAIOTCS 110 (hopMyJie

I (14)

(a+B)r, -1

rne  E — HOpMaTuB IIpUBe/IeHNs] Pa3HOBPEMEHHBIX 3aTparT;
T — cpok ciysk0bl KOHCTPYKIUU (KOHCTPYKTHBHOTO 5JIEMEHTA).

IKOHOMUS B cq)epe IKCITyaTallu CpaBHUBAEMbIX KOHCprKHI/II‘/JI WJIN 9JIEMEHTOB OIIPE/IEJIAETCA 110 (l)OpMy.TIeZ

) :(H1+EHK1)_(H2+EHR'2)’ (15)
’ P,+E,

rae H1 n H2 — Cpe/IHETOA0BbIC U3JEPIKKU B C(bepe IKCITyaTaluu, MNpuxoagamuecs He eINHUIYy N3MEpEeHUA
KOHCTPYKTUBHOTO dJIEMEHTA 3/laHWA NI COOPYIKEHU:A, 110 CPAaBHUBAEMbIM BapHUaHTaM;
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K1 nu K2 — COITYTCTBYIOIIME KallUTaJIbHbIC BJOKECHU B C(bepe IKCITyaTallun B CIICIIAJIbHOE 060py110Ba-
HHE (663 ydeTa ero CTOI/IMOCTI/I), HCIIOJIb3yEeMOE IIPpU IKCILTyaTallnn 3AHUIA 1 COOpymeHHﬁ, B pacyeTe
Ha €AUHUIY KOHCTPYKTUBHOI'O 3JIEMEHTA 110 CPAaBHUBAEMbIM BapHUaHTaM.

JIJ1s1 KOHCTPYKTUBHBIX 3JIEMEHTOB CO, CPOKOM CJIysKObI MeHee 20 siet (2-51 rpyIina) IPOUCXOAUT ABOMHON cUeT
3aTpar Ha KalUTalIbHbI PEMOHT CTPOUTEIBHBIX KOHCTPYKITHIL.

3aTparsl Ha KAUTATBHBIN peMOHT B hopmyJie (15) He MOMKHBI YUNTHIBATHCS, TAK KAK JJIST KOHCTPYKTUBHBIX
HJIEMEHTOB € HEOOIBIITMM CPOKOM CJIYKOBI IPOBEIEHUE KATUTAIBHOTO PEMOHTA PABHO3HAYHO UX MOJTHONU 3aMeHe,
9TO yuTeHO B opmyiie (12) mpumMenenueM KoaddurimenTa ¢.

BbIBOAbI

[Tpensioxkena MeTofMKa ONPeieJIeH ST SKOHOMUUECKOU A(D(PEKTUBHOCTH TPOEKTHBIX PEIEHNIT aHTUKOPPO3U-
OHHOU 3aIUTHI B 3AaBUCUMOCTH OT KaMUTAJBHBIX BIOKEHWH W 3KCILIYAaTAIIMOHHBIX PACXO/IOB, IO KOTOPOU PEKO-
MEH/IY€eTCsI OTIPEIEJISITh AKCILTyaTal[MOHHBIE 3aTPATHI 10 CPABHUBAEMbIM BaPHAHTAM IIPOEKTHBIX PEIIEHHIT 32 CPOK
ciysKObl 3paHKui 1 coopyskeHuit. Cpok ciyskObl OCHOBHBIX IIPOM3BOACTBEHHBIX (DOH/IOB, B COCTaB KOTOPBIX BXO-
IAT 3MQHUS U COOPYKEHUS, CJIeIYET PACCMATPUBATD HE TOJMBKO C TEXHIMYECKOH, HO TIPEsKIe BCETO C 9KOHOMMIYEC-
KO IO3UI[HU.
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METHODOLOGY FOR DETERMINING THE ECONOMIC EFFICIENCY OF DESIGN
SOLUTIONS FOR ANTI-CORROSION PROTECTION, TAKING INTO ACCOUNT THE
COSTS AT VARIOUS STAGES OF THE CREATION AND OPERATION OF BUILDING
STRUCTURES
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Abstract. The methodology for determining the economic efficiency of anti-corrosion protection design
solutions provides for a comparison of total capital investments and operating costs for the considered
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protection options, taking into account the time factor and the service life of the construction object. With
regard to building structures, it is envisaged to determine and compare the reduced costs for protection
options, taking into account the costs incurred in the manufacture of structures, their protection from
corrosion, the construction of buildings and structures, as well as costs and losses during their subsequent
operation. A distinctive feature between the active and passive parts of fixed assets (assets) is the difference
in their functional purpose and in depreciation service life. Buildings and structures, as a rule, are designed
for a long-term (60—100 years) period of operation, whereas the service life of technological equipment (10—
20 years) is limited not only by physical wear and tear, but also by obsolescence.

Keywords: efficiency, depreciation, renovation, corrosion, durability.

Jlesuenko Bukrop Hukonaesny — KaHANAAT TEXHUYECKUX HAYK, TIpodeccop; 3aBeAyiomuil Kadeapoii xene306eTOHHbIX
koHcTpykiuit @DIBOY BO «/[onbacckast HalMOHAIbHAsT aKaJleMUsl CTPOUTEIBCTBA U apXUTEKTYpbl». HayuHble unrepe-
CBI: TIPOEKTHPOBAHIE SKOHOMUYHBIX CTPOUTEILHBIX KOHCTPYKIIMH 1 pa3paboTKa ONITUMAIbHBIX KOHCTPYKTHBHBIX 1 00BEMHO
ITAHMPOBOYHBIX PEIIeHNT TPOMBIIITIEHHBIX 3MaHNI 1 NHKEHEPHBIX COOPY KEHUT.

JImutpenko EBrenuii AHATOIbEBUY — KaHAMAAT TEXHUYECKUX HAyK, ZOIEHT Kadeapbl sKeae300eTOHHBIX KOHCTPYKIUI
DOTBOY BO «/lonbacckast HAI[MOHAIBHAS aKAJEMUsI CTPOUTEBCTBA U apXUTEKTYPbl». HayuHble uHTEpECHL: pasBuTHE
METO/VK OIIPEE/IEHUS] XaPaKTEPUCTUK HAIIPSIKEHHO-eOPMUPOBAHHOTO COCTOSIHUS JKeJIe300€ TOHHBIX 3JIEMEHTOB TIPU
CJIO’KHBIX PEKMMAaX CHJIOBOTO ¥ TEMIIEPATYPHOTO BO3/IECTBUI, OI[EHKA TEXHUYECKOTO COCTOSHUS U TPOEKTHUPOBAHUE Ke-
J1e300€TOHHBIX KOHCTPYKIHIA.

Mairanep Cepreii HukonaeBry — KaH1MIAT TEXHUYECKUX HAYK, JIOIIEHT KaeApsl xKene300eTOHHbIX KOHCTPyKIid DTBOY
BO «/lonbacckast HaMOHAIbHAST AKAJEMUsT CTPOUTENBCTBA U APXUTEKTYPbI». HaydHble HHTEPeChl: Pa3BUTHE METOIUK
OTIpE/IeJIEHUsT XaPAKTEePUCTUK HAIPSIKEHHO-eDOPMUPOBAHHOTO COCTOSTHUS JKeJIe300eTOHHBIX (cTaneduGpoGeTOHHBIX)
9JIEMEHTOB IIPU IPOCTHIX PEKNMAX CUITOBOTO M TEMIIEPATyPHOTO BO3/IEHCTBHI, OIIEHKA TEXHIYECKOTO COCTOSTHUS 1 TIPOEK-
THPOBAHUE KeJIe300€TOHHBIX KOHCTPYKITHH.

Manamkesuu Makcum AnekceeBud — maructpant @TBOY BO «/[onbacckast HAIMOHATIbHASE AKaJleMUsT CTPOMTENBCTBA
U apXUTEeKTYypbi». HayuHbie MHTEPECHI: TPOEKTUPOBAHIE SKOHOMUYHBIX CTPOUTEIbHBIX KOHCTPYKIIUIT U pa3paboTKa OITH-
MaJIbHBIX KOHCTPYKTHBHBIX 1 00beMHO-TJIAHUPOBOYHBIX PEIIEHU T TPOMBIIIEHHBIX 3MAHUI U UHKEHEPHBIX COOPYKEHUN.

Mosiouko Muxaun Bacuisesny — marucrpant @TBOY BO «/loHbacckast HAIIMOHAIbHAST aKaJlEeMUsI CTPOUTENBCTBA U
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