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JKCHEPTHASN CUHCTEMA OHEHKH
BOJIBINEIPOJIETHBIX BUCSYNX MOKPHITHU HA
OCHOBE EXCEL-OBOJJIOYKH 3C

Tapaxkanoeckuii CH. IHuwkun M.H. (Odecca)

OxcneprHas cucreMa (OC) OLEHKH OONBLIENPONETHBIX BUCAYMX MOKPHI-
THii co3aHa Ha ocHoBe Excel - o6onouyku 3C. ba3a naHHbIX CHCTEMBI BKITIOYAET
uHpopmauuio o dosiee 100 BUCAYMX TPOCTPAHCTBEHHBIX MOKPLITHIA. ba3a 3Ha-
HUM, coaepxallas JUHEHHbIE PErpecCui TEXHUKO-IKOHOM MYECKUX NOoKasaTeie
NMOKPBITHI, aBTOMATHYECKH U3MEHAETCA [PH NOMNOJHEHUH 0a3bl JaHHbiX. IC
00pabaThiBaET HEYETKHE OLICHKM apXUTEKTYPHOH BbIPA3HTENbHOCTH 3AaHHMA.

CyuiecTByolas NpakTUKa NPOEKTUPOBAHUSA U CTPOUTENILCTBA MOKA3bIBa-
eT, YTO B OOJILLIMHCTBE COOPYXEeHUI (PaKTHUECKUI pacXol MaTepUalioB U CMET-
Has CTOMMOCTh OTJIMYAIOTCA OT IUIAHUPYEMBIX, pa3/IMuue yBEIWYUBaeTCA OT CTa-
JIMYU K CTaMK, OT Havajia CTPOMTEJILCTBA K €r0 3aBeplUeHUI0. B CBA3M C 3TH OUYEHb
BAKHO OOJiee YETKO M MPABUIILHO ONPEICNATh TEXHUKO-DKOHOMUYECKHE NOoKa3a-
TENIH 00bEKTOB CTPOMUTEJIBCTBA HA PAHHUX CTANUAX NMPOEKTUPOBaHUA. UTOOBI OThIC-
KaTh JY4YlUWi BapUaHT MPOEKTa, HEAOCTATOYHO WCMOJNb30BaTh TPAAHUWOHHbIE
METOJlbl, OCHOBAHHBIE HAa UHTYHULMH U OIIBITE MPOEKTUPOBLLUMKOB (3HAHUAX JKC-
IepPTOB), HEOOXOAUMO HAXOAUTh HAY4YHO-ODOCHOBAHHbIE METO/IbI MPOEKTHPOBA-
HusA, BbIOOpa pallMOHAILHOIO BapHaHTa KOHCTPYKUMH W Pean30BbiBaTh UX B K-
CHIEPTHBIX CUCTEMAX, MPUMEHAEMBIX B Cpepe NpOeKTUPOBAHUA 0OBLEKTOB CTPOU-
TEJIbCTBA.

K pemennto 3Tux npo0sieM CylmiecTByeT ABa MeToanyeckux noaxona. Iep-
Bbifl XapaKTepU3yeTcsa TEM, YTO CBEACHHUA O KOHCTPYKUMAX H COOTBETCTBYIOIIHE
TEXHUKO-IKOHOMUUYECKHE [I0KA3aTe/IM CBOANATCA B KaTanorax, U3 KOTOpbiX Npoek-
TUPOBUIMKY TNpeajiaraetcs BoiOupare peiwenue. Ilpu 3Tom onyckaercs cpaBHu-
TeNbHbIH aHaJIu3, KaK POJCTBEHHBIX KOHCTPYKLIMH, TAK W CUCTEM HOCTPOSHHbBIX
Ha pa3NUYHBIX CTPYKTYpHBIX npuHumnax. [Ipu sropom noaxone undopmauus 0o
oObekrax 06ob6uaerca u GopManu3yercs B BUIE rpaHuYeCcKuX MOAENEH, KOTO-
pbI€ JAIOT BO3MOXKHOCTh CPaBHUBATH Pa3Hbie CUCTEMbI M YMEHbBILAIOT CYObeKTH-
BU3M OlieHKH. HamsaHocTh M CTporocts rpaduieckoro MoAeaMpoOBaHus BbiTe-
KaiOUlero U3 MaTeMaTH4eCKOro MOACTUPOBAHUA, AEIa0T 3TOT noaxoa donee yode-
auTenbHbIM. Ho B 3TOM Cllydae OLEeHKa BBINOJHAETCS 10 OAHOMY KPUTEPUIO, 4TO
JeNIaeT €€ OJHOCTOPOHHEH U HenosiHoi. ClieloBaTeNnbHO BO3HUKAET HEOOXonu-
MOCTb CO3JaTh Ha OCHOBE BTOPOro MOAX04a HANIAAHbLIKN U MareMaTH4YecKn 000-
CHOBAHHBIA HHCTPYMEHT aHaJIn3a MHOTOMEPHOH OLICHKH KOHCTPYKLIHM.

Lens npuknamHo#i 3KCIIEPTHOM CUCTEMBI: PEanu30BaTh METOAMKY TONYYE-
HUS MHOTOMEPHOM OLIEHKM KOHCTPYKLIMUHU MO pacxony marepuanos (YCIOBHOTO
Marepuana, CTajlu y xesie300eToHa), TPYAOEMKOCTH, JHEPTOEMKOCTH U CTOUMOC-
TH, NOJYYEHHOI HA OCHOBE aHAJIN3a KOHCTPYKTUBHBIX PELIEHUIT U CTATUCTHYEC-
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KOro 00001EHUsA TEXHUKO-3KOHOMMWYECKUX MokKazaTteleil 0osbiuenponeTHbIX
MPOCTPaHCTBEHHbIX NMOKPpbiTHH. Heobxoanmocth coznanunsa npuiiagnoit 3Kcrep-
THO# cucTeMbi Ha ocHoBe Excel-0605i0uku 3C 060CHOBbIBACTCA HANHYHEM B HEM
Pa3BUTHIX CPEACTB CTATUCTHYECKOrO aHaim3a (B TOM YUCHE PErpeccHOHHOrO i
(pakTOPHOro), NOCTPOCHHKS rPaPUKOB M MPUHATUS ONTUMANBHBIX (M Noadopa
PaLlMOHANBHBIX) PELLICHUI.

[1poexTupoBLIKK, BbIOHPAs KOHCTPYKLUIO, TIaHbL, JOPMY COODYKEHUS, TeN
CaMbiM PELUAET HE TOJBKO OOBEMHO-TIAHUPOBOUHBIE K MHKEHEPHbIE 3a0ali, HO
HanpassAeT TPYA MHOTHX JHOAEH Ha M3TOTOBAEHUE CTPOUTENbLHbLIX KOHCTPY KL,
MX Nepemelnente u MoHTax. [1o3romy cneayer, 4To eciu He YUUThIBaTh 3aTPaisi
BCEX PECYPCOB, TO NMPU OCYLUECTBJACHUH 3aMbICIOB BO3ZHUKHYT MPOTHBOPEU IS
MEXKAY NPOCKTOM H COLHAJIbHBIM 3daKa30M, MCXKIY LICJICBbIM U YCTAaHOBKAME, HOPD-
MaMHK ¥ CTaHAapTaMu, U T.I. JKOHOMHA PECYpPCOB: OCHOBHAs COllHasibHas rnpej-
MOChLIKa TBOPYECTBA HHKEHEPOB M apPXUTEKTOPOB. [IpouHOCTE U KpaCoTa B ap-
XHTEKTYPE NOJDKHBI COUETATLCA C IKOHOMHUUYHOCTHIO (BLINOAHOE HCHOIbL30BaAHIIE
Marepuasa B pasyMHOM OepexiMBOM pacxoe Nnpu nocTpoiike).

Hukonos H.H. B cBoeil nuccepraunorHoii paboTe W3nokit MeToanuKy ana-
nu3a W OUEHKH KOHCTPYKLIM OONBLUENPONETHBIX MOKPbITHIT NPK NPOEKTHPOBA-
HUW Ha OCHOBE CTATHMCTHYECKHX HAHHBIX, M3JIOKEHHBIX B HayuyHbIX OTHETax U
MHOTHX JIMTEPATYPHbIX UCTOYHMKOB. OH NPUBOAHT TEXHUKO-3KOHOMMYECKHE NaH-
HbIE 1O Oosiee ueM CcTa 00BEKTAM CTPOMTENLCTBA NPOCTPAHCTBEHHBIX BHCAHHX
KOHCTPYKUHMH. 3T1a uxpopmauus 1 onpenenuna 0azy aaHHbix paspaboTanioil
MpUKJIAAHOM IKCNEPTHOM cucTeMbl. basy 3HaHuii 3KCNEPTHOM CUCTENbI COCTAB-
na METOMMKa pacueTa rnokasaresield pacxoja marepuana(ycinoBHOro, ctau u Oe-
TOHA), TPYAOEMKOCTH, IHEPTOEMKOCTH U CTOMMOCTH Ha OCHOBE aHaJik3a KOHCT-
PYKTHBHbIX PELIEHHH ¥ CTATHCTHYECKOIO 0000IEHUA TEXHHKO-3KOHOMHUYECKIX
roxKasarenei 00NbIIENPONETHLIX MPOCTPAHCTBEHHbBIX NOKPBITHIH. MyOroMepHas
OLEHKA KOHCTPYKUHH OCHOBbIBAETCS HA HAKOTUIEHHOM CTaTHCTUYECKOM MaTepli-
aje 1o OONbIUENPONETHBIM NPOCTPAHCTBEHHDIM NOKPbITHAM: BUCAYHM, KyToam
1 000104 KaM, MPOCTPAHCTBEHHbIM PEILETUATHIM MUTAM W HEKOTOPBLIM MIOCKO-
CTHBIM KOHCTPYKLIMSM,

OpHOMEpHbIE OLEHKH, YKa3aHHbIX BbILLE TEXHUKO-3KOHOMUUECKHX NoKa-
3arelieil BUCAUUX MOKPBITUH HAXOAATCA HAa OCHOBE CTATHCTU4ECKoi 00padoTi
[IAHHBIX CTPOUTENILCTBA ¢ NMOMOLIBIO BCTPOEHHbIX B Excel crarnctuyeckux gy n-
kunid JIMHEWH v MHAEKC. Tleppas ¢pyHkuusa ucnonbiyer meTold HauMEHb-
WIKX KBaAPaToB, YTOObI BEIYHCIAWTL NPSMYIO JTHHWIO, KOTOpas HaunyHinum obpa-
30M anrpoKCUMHUPYET UMeEIoLnecs Aanubie. [penasapurenbubiii anann3 nokasasn,
YTO 3aBHCUMOCTD Pacxo/ia yCIOBHOr0O Marepuana Ha M. KB. OT NPUBEACHHOH! 1110~
LAAK COOpPYXEeHH (TaKKe KAK M MHOTHUX APYTUX noKasareneil) cnenyer, Ais Bbi-
O0poK, 00pa3yeMbiX Uil KOXKAOTO TUMNA BUCSUETO NNOKPLITHSA, Pa3bICKMBAThL B BijiE
GYHKUHK APOOHO-CTENEHHOro THNa. Tak Kaxk JAaHHas (hyHKuus nyreM norapud-
MUPOBAHUA NMPUBOAUTCA K JIMHEHHOMY BHAY, TO 3ajaua CTaBUTCA CIENYIONN
oOpa3oM: 1o ZaHHbLIM BbIOOPKH HaWTH KO3(DPUUMEHTH! nuHeiiHol perpeccun i
OLEHUTb HX, MOCTPOUTHL HA UX OCHOBE 3aBUCUMOCTH UCCIECAYEMBIX FloKazarenei]
1 BHECTH B 0a3y 3HaHHi. CneayeT OTMETUTD, YTO BKJIKOYEHHUE B 6a3y JaHHbIX HO-
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BbIX CBEII€HHUI o BOMJIOUIEHH
TUH TIPUBOIAUT K ayToMaTHYy
3aBUCUMOCTE}} NnoKazareJieii

HcronszoBapye
OT MareMaTHYECK Uy

MOIENAM. ITo 0be¢pe
OoJIbLIENPONETHDIX I
a) rpaduyecky
IKCNEePTH3aX npensy
0) Nno3Bosisiior

bIX O0JILLLIENPOJIETHBIX MPOCTPAHCTBEHHBIX MOKPbi=
tCkOomy miepepacyeTy KO3 PULMEHTOB NOJTYUYEHHBIX

rpaduyeckux BozmoxkHocteil Excel noszsonser nepeidtun
OACNCH (hy HKUHOHATILHBIX 3aBUCUMOCTEN K rpaduueckum
HUBACT cnenyrommue BO3MOMKHOCTH JUIS IPOEKTUPOBLIUKOB
POCTPAHCTBEHHBIX MOKPBITHIA:
C MOIChu HarnsaaHbl U MOTYT TaK)K€ HCIOJb30BATLCS MPU
PHUTC/IbHBIX MPOEKTHBIX BAPUAHTOB NOKPbLITHI; )
e BbIACIIUTEL 0OnacTH pallMOHaJIbHbIX KOHCTPYKLIHH;

0) obecneuur, CPaBHEHue pazIWuHbIX TUMIOB CUCTEM, MCIONb3YEMbIX JIS
HEPCRpBITHASNNIE ¢ Gonbimi NpOJIETaMH.

Jins MHOTOMEpHOIT Ouekn YPOBHS YCIOBHOH CTOHMOCTH NPOEKTHPYEMbIX
HPOCTPAHCTBEHHBIX GonbLIenpoONeTHBIX MOKPBITHN UCTIOJIb3YETCA cheytouni
ARVTPYMCHT CTarHerimeckdny sasfuas Excel - “Perpeccus”. MHOXeCTBEHHbIN
JTHHEHHBIR PErpecCHONHLIN Aanin HRTOTASTCH B noabope rpaduka ans Habo-
pa HabnoneHMi ¢ HOMOLUBIO MeTo1a HAMMEHBILIMX KBAZAPATOB. Perpeccus ncnob-
3YCTCH 1A aHanusa pospeiicrgug na OTAEIbHYIO 3aBUCUMYIO NEPEMEHHYHO 3Ha-
1CHHW ORHOH naw Oonice HesaguenmEnx nepemMeHHbiX. B Hawem cnyuyae, Ha 00-
R0 CTOMMOCTEL COOpy eI Biinsiot Beckoncio akTopOB, BK/IKOUAsi CTOUMOCTh
MATCPHAIIOB, TpynoemkocTs uarotosnieHns 1 MOHTaXA KOHCTPYKUHMH W CTOUMOCTb
3aTPAYCHHON SHepruy (CTOMMocTh yenosHoro Tonnuea). Perpeccus nponopumo-
HAJIbHO pacnpenenser MEPY CTroumMocTu no 3TUM Tpem (hpakTopam Ha OCHOBE CTa-
THCTHACCKHX NaHHBIX Bo3BeACHUbIX OBLEKTOB. Pe3ynbrarhl perpeccuu Brocen-
CTBUHM MOTYT ObiTh MCTIONb30BaKLI 11 Npeacka3aHus CTOMMOCTH HOBOTO TPOEK-
THPYEMOro Coopyxenus. Ha gepoge pe3y/ibTaTOB MHOYKECTBEHHOW perpeccum,
BHECEHHOM B 0asy 3Happui NPpHKanHo# 3KCNEPTHOM CHCTEMBbI, IEAAETCH MHOTO-
McpHan NpeABapuTenLuan ouenka cTonMocTH MPOEKTHPYEMOTO MOKPHITHS.

110 1aHHBIVM MHOXECTBEHHOI perpeccun KOXDPULIMEHT AETEPMHUHUPOBAH-
HOCTH (r2) pasen 0.986. yto YKa3blBaeT Ha CHIBHYIO 3aBUCHMOCTbL MEXy He3a-
SHCHMBIMH ICDEMEHlMME # CTouMOCTRIO. OnpepenenHoe 3HaueHue F-cratuc-
THKI TOBOPHT © TOM, 410 HONMyyeHHbIH pe3ynbTar (C TaKHUM BbICOKMM 3HAUYEHHE
r2 ) He ABACTCS CAYYaiHbIM. [10 BLIYMCIIEHHBIM 3HAUEHHAM (-CTATHCTUKU MOX-
HO CYANTD O TOM, Ha CronbKo Niggasen KaXc bl KO3 PULUHEHT HAKIOHA U1 OLIEH-
KH CTOMMOCTH BOmnoenus MOkpeiTHs 31aHUA. Takum oOpa3om ObL1O YCTAHOB-
JICHO, HTO TIOkasareny sueproemkocTy MOKPHITUS HE ABJISETCA CTATUCTHUECKH
SHAANMEIM TPH onpenenenuu croumocTy ero BOTLIOLIEHNS.

HTo0b! Bhipaxkeyypie ¢ MoMoLbIO MarepuasibHOM cucTeMbl (hpopma coopy-
PRI BELASICTCIIM et COAep)kaHue u HIMOLMOHAJILHBIN 3apsl, HY)KHO OTpa-
SHTH B HEH T0, uTo cootBeTcTBOBANO GbI 0GBEKTHBHBIM (akTopam: dyHkuMM,
HOHCTPYKLMH, Matephany, metonam BO3BEJICHUS U YCJIOBUSIM CPelbl, HO TaKkKe
(haxropy CYﬁBeKTHBHQM)r: BOCNipuaTue coopyxeHus yenosekom. Ho screTuuec-
KHC HACAILI M SMOUMOHaibHag OKpacka BOMJIOLAKTCA B MaTepHaNbHOM 00bEKTE
o COOTBCTCTBIH ¢ 00bGKTHBMLINY sakoHaNN KPacoTbl, KOTOPbIE HE BCEra a/lek-
HATHB! J8K0HAM OCTPORHUA Orivima ik KOHCTPYKTUBHbBIX CUCTEM, YTO HEH3-
OEXHO BbI3LIBACT B CTDYKTYPHOM ckeneTe 3aaHHs HEKOTOPbIE OTKIIOHEHHS OT Pa-
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HHAOHANLHOTO PeXiiMd pﬁﬁOTbE [Py CONPOTUBICHHY BHEeUHIHUM BogﬂeﬁCTBHﬂM_ R
HTHX YCIOBHAX NPUXCAUTCS 3aTpaiBaTh Matepuan ¥ Tpya Ha pellleHlie xynoske-
crseHHbIX 3anayv. [103ToMYy BaXHO 3HATH: CYWIECTBYIOT Jin PasyMHble rpaHuiib]
YTHX 3aTPAT?

R0O3MOYHOCThL OMNUCHLIBATL HEUETKHE 3HAHUA, NOHATUA B Pa3padoTanHoi]
oBonouKe IKCNEPTHON cucTeMsl B cpene Excel MO3BONACT MPUOTKPBITH 3aBecy B
paspeilieH!y Takoro PpoAa BOMPOCOB. B NPUKNAAHOH SKCNepTHOH CHCTeme ocy-
1ECTB/IEHA KOPPEKTUPOBKA 3aBMCHMOCTH PAcXoa yClOBHOrO MaTepHana ot npu-
peneHHON MUIOLAAM MOKPLITUS C YYETOM 3HAUCHMA TAKOTO HEUYETKOIO MOHITHS
kaK IKCMIEPTHAA OUEHKA aPXUTEKTYPHOH BbIPA3UTELHOCTH 3AaHNS.

ANETEPHATUBHBIE BAPUAHTB!I HEYETKOM CTENCHH NPUHAINICKHOCTH Takoro
AOHATHA KaK “apXHUTEKTYPHas BLIPA3UTENLHOCTD  CIEAYIOWKE: “TIOXan™, “cpe-
asst”, “xopoiuas™, “otnuuHas’, “3ameuaresibHan’. DKCNEPT 30aHU Npu onpee-
fIeHUK ApXUTEKTYPHON BbIPasUTEILHOCTH COOPYIKEHMA MOXKET NONB30BATLCS TaioKe
i IBYyMs TUNIaMU JOTNOJTHEHHH HEYETKOCTH! U3 NMEPBOTO - “HE', “OueHL” . “nouytn”
i 13 BTOPOTO - “‘He”, “OueHb”, “CWIbHO”, “nouTH’, “A0cTatouHO”. C nomousio
KCNEPTHON CHCTEMbI ObLIH TIONTYYeHbl HEUSTKUE OLUCHKU apXHTEKTYPHOIN Bbipa-
IUTCNBHOCTH (Xl) Bbiﬁ@pﬁlﬁ HOM COBOKYNHOCTH BOIUIOILIEHHBIX BUCAY X MOKPbI-
tuil. HeueTkye OUEHKY epeBOAATCA B YETKUE C NOMOUILIO BCTPOCHHOM y k-
quu oBosouky IxcnepTHolt cuctemsl “PacueTCpenHers”. [1puseaeHuag BLIOOP-
w2 ( 13 o6bexToB) obnanaer cieLyoWHM KO3QOUUHEHTOM Koppensuny norapud-
via nowany (X2) u jorapudma pacxosa ycsioHoro marepuana (Y) - 0.93

BbibopoyuHasl COBOKYNHOCTL Oblia pasiesyieHa Ha TP B COOTBETCTBUK CO
cleayiolMY UHTEPBanaMy NPUBEASHHON INOWANN NOKPbITHA: OT 1750 10 4750
(o6bekTsl ¢ 1-ro no 6-o0it), ot 4850 no 6360 (00bexTh ¢ 10-ro no 13-p1i1) u ot
1 7500 no 20000 (o6bexTsi ¢ 7-ro no 9-biit). [0 pesynsTatam pacueTta kosdydui-
¢HTOB KOPPENALIMN IS 3TUX TPEX BHIOOPOK MOMCHO CKa3aTh, 4TO CYWECTBYeT Tec-
HAA KOPPENALIOHHAA CBA3L MEXIY PACXON0M YCIIOBHOrO Marepualia u apxurek-
TYDHOH BbIPA3UTENLHOCTHIO COOPYHKEHUA, CCIIH BLIDOPOUHAS COBOKYNHOCTS Oli-
HOPOJHA B Npeacsiax NPUBEACHHON NNOWALH nompbljwl.

Hinxe npuBeaeHb! pe3yibTaThi MHOKECTBEHHOU PErpecCHH, BbINoaHeHHO
15 TIEPBOTO KHTEpBana BbIOOPKH: MHOXECTBEHHBINA KoadduunenT perpeccuu -

0.92; crannaprhas owubka -~ 0.027 u Ap.

[t

r/; .r uyu- Cmanoapmuas f-emamucmyea
e H 1 b ourubra
-F:E”-ﬂt'}]"#ﬁi:ﬂ‘hi!-lﬂﬁ 0.490907213 0336137896 _ 1.4604340073
lepemennas X 1 0.584383507  0.193870475[ 3.014298623

1.2044308006

[lonyueHHoe 3HaYeHKe t-cTaTUCTHKHY st X1 ybequrensHo NOKA3bIBaET, 4TO
takoil GaxTop Kax “apXUTEKTypHas BhIPA3UTE/IbHOCTD 3paHust’ oKa3bigaer cyiiie-
CTEEHHOE BIMAHWE HA PE3YJbTHPYIOLLUE 3HAYEHHS PACUETHBIX OUEHOK pacxona
YVCJIOBHOTO Marepualia, Uayuiero Ha BONMJIOUICHNAC BUCAYHX 60ﬂbmeﬂp(}ﬂerj‘;-lbix
'f;EESCTpa%IcTBeHHi—.ix nokpeITUil. icronb3ysa napamMeTphi TaKUX PErPECCH MOKHO
CKOPPEKTUPOBATH OLEHKH PACcXO[ia yCIOBHOTO MaTepHana, nofy4aembie sxcrepr-
HOit cucTeMoil, BBeds UX B 6a3y 3HaHHN.
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