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COBPEMEHHBIE )KWJIBIE JOMA BE3 JJETHUX ITIOMEIIEHUA

bankoH B JKWJIOM MHOTOKBapTHPHOM 3[aHWM: BeIcTymatomas wu3
IUIOCKOCTH HApY)KHOM CTEHbl OrpaxKIeHHas IUIOIAAKa, HMeEIoIas
OrpaHUYEHHYIO TITyOuHY, B3aMMOYBSI3aHHYIO c OCBElIEHHEM
MIPUMBIKAIOIIETO TIOMEIICHHS; MOXXET BBINOJHATHECS C TIOKPBITHEM U
ocrexsienneM [1]. Jlomkus winm OajikoH — 3TO apXHUTEKTYPHBIH 3JEMEHT
3[aHUs, KOTOPBII CBA3BIBAET JKUIIOE TIOMELIEHHE C PUPOAHOH cpenoi. Ero
IepBOHaYalbHOE  (DYHKIMOHAJIBHOE  MpeJHa3HaueHHe -  JKOJIOro-
pekpeanoHHOe. JKHUIIbIBI ¢ €ro MOMOIIBI0 MOTYT HACHIa)KIaThCs CBEKUM
BO3JYXOM, Nel3akeM U Onu3nexanieil pupoiot, He BBIXOIS U3 KBapTHPBIL.

Puc-1. JlerHue nomenieHus: GaaKoH, JTOHKUS [2]

Ha ceromusimHuii feHb Bce OOJNbIlIee KONUYECTBO HOBBIX JIOMOB
cTpositcsi 0e3 OalKOHOB M JIOMKHH. DTO CBS3aHO TMPEXKIE BCEro C
HSKOHOMHUYECKUMU TPUYHUHAMH, [TOTOMY YTO CTPOUTEIHCTBO O3 OAaTKOHHBIX
MOMeIleHnit ropa3mo faemieBie. Kpome Toro, OaJKOHBI CUYHMTAFOTCS
HEXKUIBIMU TIOMEIICHUSAMH, a TPH pacyére CTOMMOCTH WX YYHUTBHIBAIOT C
ko3¢ ¢unmerrom ot 0,3 10 0,5, 4TO 3aMETHO YMEHBIIIAET UX CTOUMOCTD. Eie
onuH (hakTop, BAUSIONINI Ha IPUHATHE PEIICHNS CTPOUTD JIOM 03 OaIKOHOB
- BO3MO)KHOCTh CO3/IaHMs JJAKOHMYHOTO M COBpPEMEHHOro (acanma 3maHums.
Kpome Toro, He y BCEX JKHIBIIOB €CTh HEOOXOJMMOCTh UMETh OAJIKOH WIIN
JIOMKHUIO, TIOATOMY OHH TPEANOYUTAIOT 3KOHOMHTh HAa CTOMMOCTH
CTPOWTENBCTBA M OOCITYKUBAHUS STHX TOMEIeHni [3].

Toyuemy 6 nawe spems 6oavue cmposm ooma 6e3 6arkoHos?
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OmuH W3 TJIaBHBIX apryMEHTOB — 3TO AKOHOMHS CTPOHTEIBHBIX
MaTepuanoB. Takux Kak: OETOHA M JKeNe300eTOHA W JIPYrHX MaTepHasoB.
Kpome Toro, Ha oTCyTCTBHM OAJIKOHOB MOXKHO COKOHOMHTH, YMEHBIIHB Ha
OTOIUIEHHS, SJIEKTPUIECTBO U Ha BOIY.

CoBpeMeHHBIE KHIIBIE JOMa MOT'YT OBITh CIIPOEKTHPOBAHBI 0€3 JIETHUX
MOMENICHN TarKKe I10 pa3IMYHbIM NPUYMHAM H B 3aBHCUMOCTH OT
KOHKPETHBIX IMOTPEOHOCTEH JKUIIBIIOB. BOT HECKOIBKO BO3MOXKHBIX MPUYNH
1 TIOJIXOJI0B K COBPEMEHHBIM XHJIBIM JIOMaM 0e3 JIETHUX TIOMEIICHHI:

1. B coBpeMEeHHBIX perHoHaxX C YMEPEHHBIM KIMMAaToM, TA€ 3uUMa
OTHOCHTEJIFHO MSATKas WM HET HEOOXOAMMOCTH B OT/EIBHOM JIETHEM
MIPOCTPAHCTBE, JI0Ma MOT'YT OBITh CIIPOEKTUPOBaHbI 0€3 JIETHUX MOMEILIEHHH.
Kurenn B TakMX pernoHax MOTYT TIPEANOYECTh MaKCHMAaIbHOE
HCIIONIb30BaHHE BHYTPEHHETO MPOCTPAHCTBA JUIS JKWIIBIX LETed, a He JUIs
JIETHUX 30H 1 OAJKOHOB.

2. B coBpeMeHHBIX Meramonucax M Topojax C OrpaHHYCHHOI
IUTOMIA/IbI0 I 3aCTPOUMKHM J0Ma MOTYT OBITh 00jiee KOMIAKTHBIMH U
3¢ PEKTUBHO MCIIOIB30BATh KaXKAbIH KBaapatHblii MeTp. [Ipu sTOM BMecTo
JICTHUX HOMCH_[CHHﬁ MOryT 6I)ITB OpraHMn30BaHbI 06L[IGCTBCHHI)IG TEppachl
WJIN KPBITHIC 30HBI OT/IbIXa Ha KPbIIIEC 31aHU.

3. Hekoropble COBpEeMEHHBIE JOMa MPEANOYUTAIOT MCIONb30BaTh
MPUHLUIBI YCTOMYUBOTO CTPOUTENLCTBA U MACCHBHOIO JM3alHA, KOTOPbHIE
MOI'YT HE BKJIIOYAaTh JIETHHE IOMELICHHS B TPAJULHUOHHOM IOHMMaHHU.
BwMmecTo 3T0r0, apXUTEKTypHOE PEIIEHHE MOXKET MpeaycMaTpuBaTh APYrue
crocoObl obecrneveHus poXJyaibl BHYTPU 3[aHus, Takue Kak d(dexTuBHas
TEIJIOU30MIALIUS, 30HUPOBAHUE MOMEIICHUI M HMCIIONb30BaHUE COMHEYHBIX
Oartapeii WK IPYruX TEXHOJIOTHIA.

4. CoBpeMeHHbIE TEHICHIUHU B apXUTEKType U Au3ailHe TakkKe MOryT
MoApa3yMeBaTh OTKa3 OT TPAIUILMOHHBIX JIETHUX IOMEILEHUI B TOJB3Y
Oonee (YHKIIMOHAJIBHBIX W THOKMX MPOCTpaHcTB. JloMa MoOryT OBITH
CIIPOEKTUPOBAHBI C OONBIIUMY TAHOPAMHBIMH OKHAMH, OTKPBIBAIOIIMH BH
Ha OKPYKAIOIIyl0 MECTHOCTb, a TAaKXK€ C KPBITBIMH 30HAMH OTJbIXa WIN
TeppacaMu, KOTOPBIE MOT'YT UCIOIB30BATHCS KPYIIIOTOAUTHO [4].

[Tirocel 1 MUHYCBHI TOMOB 6€3 0aJIKOHOB

ITnrocsr:

e DKOHOMHS Ha CTPOMTENBHBIX MaTepuagax U  CTOMMOCTH
CTPOUTENBCTBA

e CHmXKeHHe pacxo0B Ha OTOIUICHUE, HIIEKTPHIECTBO U BOLY

e YMeHbIIECHHUE [IAHCOB HA MTPOHUCIIECTBUS U3-32 CIIOKHOW CHCTEMBI
MIOKapOTYIICHUS

e T[Ipocrora acana 31aHHUS M YHUBEPCATHHOCTD €0 NCTIOIb30BAHMA

Mumnycer:



e OrcyTcTBHE JOMOJHUTEILHON TEPPUTOPHU JJIsL  OTABIXa U
MIPOBETPUBAHUS TOMEIIECHHS

e HeBO3MOXHOCTh HCIIONB30BaTh OAJKOH KaK MECTO XPaHEHHS
KJIaJIOBBIX MTPEAMETOB

e VYBenuueHHE BEPOATHOCTH CKOIUIEHHS JIIOJEH Ha OOIIECTBEHHBIX
MecTax BO BPEMs TEILIOHN MOr 0 IbI

K npumepy, B ropome bBenropoa Ha CerogHsIIHHE I€Hb YacCTO
CTPOUTENbHBIE KOMITAHMM CTPOSAT JKWIIbIE KOMILIEKCHI 0€3  JIETHUX
nomerenunit u 6aakonoB. KK «llentp [Mapk» mo ya. [Tomosa (Prc-3)

Puc.3 - KK «lentp Ilapx» no yn. ITonosa

Takas cutyauust He TOIbKO B I. benropone, HO U B Ipyrux ropojax
Poccun. Muorue 3actpoiinku B Cankt-IlerepOypre Toxe OTKa3bIBalOTCS
OT JISTHUX TMOMEIIEHUH TaKMX Kak OaJKOHbI W JIOMKHU. B HOBOCTpOiKax
[lerepOypra ceifyac OKOJO IOJOBHHBI KBApPTHP CHAIOTCS C OAJKOHOM HIIH
JIO/DKUEH, TOra KaK Ha BTOPUYHOM PBIHKE JIOJIS TaKUX KBapTup — 65%,
noacuntanu B komnanuu City Solutions. DKcriepTbl MPOrHO3UPYIOT, YTO
JOJIs JKMJIbSL ¢ OaJIKOHAMH U JIOMKHSAMH B TOPOJE MPOJOIDKUT CHUKATHCH.
PaHee B THIIOBBIX COBETCKHX JIOMaX, «KOPaOIAX» M XPYIIEBKax, IIOYTH BCE
KBapTHPbI (KPOME OTHOKOMHATHBIX M HAXOSIIUXCS Ha TIEPBOM 3TaKe) ObUTH
OCHAIlleHbl JIOKUsAMU win OankoHamu. [lo onenkam City Solutions, B
JIOMax, cAaHHbIX B ropoe B nepuos 2015-2020 ropax, 80% kBapTup umenu
6amkoH wm nomkuio. K Havamy 2024 rogy mxX KOIWYECTBO CHHU3WIOCH IO
55%. Takum oOpa3zoMm, 3a TpH TOAa JOJS TaKoro xwibsi B [lerepOypre
COKpaTWJIach Ha YETBEPTh.

UTto roBOpSAT 3aCTPOHIIHKA?

«3acTpOHIIMKaM HEBBITOJJHO BO3BOIUTH OAJIKOHBI HUIM JIOJDKUH: HX
CTOMMOCTB COIIOCTaBUMAa C OOILIMM CTPOUTENBCTBOM, a IPH NpOAaXke Ha
JIOJDKUIO UTH OAJIKOH PacIpoCTpaHseTCs MOHIKAOMUN ko3 dumment 0,3-
0,5», — oObscusier Bacunuit TumodeeB, renepanbhbiii gaupekrop City
Solutions. [To ero cmoBam, 9TOOBI KOMIICHCHPOBATh YOBITKH, 3ACTPOHIINKA
BKIIIOYAIOT JIOMKMM ¥ OamKOHBI B IEHY KBAapTHUPbBI, H3-3a UETO
nopokaet kBagpaTHeii metp. [lo mammemm Dataflat, cpemass crommocTs
KBaJJpaTHOTO METpa Ha MEPBUYHOM PhIHKE 10 utoram ¢espaist 2024 rona B
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[TerepOypre cocrasnser 250,5 Thic. pyod., B Jlenobmactu — 152,8 ThIC. pyo.
[TomHOCTBIO OKa3aThCsi OT OAJKOHOB WJIM JIOJDKUH  CTPOUTEIHLHBIM
KOMITaHHSIM HE TIO3BOJISIIOT ITPOTHUBOIIOXKAapHBIE HOPMBI U ITPaBHJIA, COTIIACHO
KOTOPBIM HMMH JIOJDKHBI OBITH OCHAILEHBI KBAapTUPHI B JoMax Bbime 10
STa)kel, HauUMHas ¢ AToro. Bripouem, o muennio Tumodeesa, 3TH paBua
MOYKHO JIETaIbHO OOOWTH, CIeTIaB CIeHalbHbIE 30HbI 0€30MTaCHOCTH BHYTPH
3/IaHMsl, HATpUMeEp, BO3Je JH(TOBBIX XOJUIOB WIIM JIECTHUYHBIX KJIETOK, a
TaK)Ke OCHACTUB JIOM JIOIOJHUTENBGHBIMH CHCTEMaMH MOXapoTymieHus. B
City Solutions oTMe4aroT, YTO TMOKYMAaTeNINd CTaJH PEKEe HHTEPECOBATHCS
HaJIMuMeM OajJKOHA WIIM JIOKMM W3-3a HEMPAKTUYHOCTH HCIIOIb30BAHMS.
«Ilo wamel mnpakrtuke, okomo 30% mokymarened Tpu  BeIOOpE
HEJIBIPKUMOCTH W3HAYAJILHO HE PACCMATPUBAIOT KBAPTUPHI Oe3 OaikoHa Wik
nomxuu. [Ipu aTom ux Tonpko B 20% ciiydaeB UCHONB3YIOT KaK MECTO s
orzpixa. Yarie BCcero 3To MECTO AJIsl CE30HHOTO CKIIaJIMPOBaHMS BEIIeH MITH
JUIsl KypeHus», — roBopuT Bacwimmit Tumodees. [lo ero omenkam, B
cerMeHTe 0ojiee JIOpOro HKMIIbsl MOKYIATENsIM KBAPTUP B MEPBYIO OYepeib
MHTEPECHO TAHOPaMHOE OCTEKJICHUE, a OaJIKOHY OHM MPEAIIoYTYT Teppacy,
TaK KaK UMEHHO Teppaca MOXKET MOJIHOLIEHHO HCIOJIb30BaThCs KaK JIAyHK-
30Ha I OTabIXa [5,6].

Emé B mpumep moxHo mpuBectu MHOrue HoBocTpoiiku ['K «ITHK»,
oraenbhblie kKoprnyca B XKK «Ksapranst 21/19» or «BekropCrpoiidunancy,
komriuiekcsl «[Ipecust Cutn», «Merpononus», D1 or MR Group, «Level
Amypckasi» u  «Level IlaBeneukas» or Level Group, Big Time wu
«MasikoBckuid» ot Tekta Group, «/larckuii kBaptam» u «Puxapm» or ®CK
«Jlnpmep» u Jpyrue MIPOCKTHI CTOJINYHBIX JICBEJIONEPOB.
[NosiBneHue Ha peIHKE POEKTOB ¢ KBApTHPaMHK 0e3 OalIKOHOB U JIOIKHI caMy
3aCTPOUINUKH OOBSICHAIOT BO3HHUKIIMM CIIPOCOM M HM3MEHHBIIUMUCS
TpeOOBAHUAMHU TTOKYTIaTENIeH.
«CornacHO ~pa3IUYHBIM ~ HCCIIEOBaHMAM, B cpenHeM okono  30%
MOTCHIMATIBHBIX IIOKyMNaTeled KBAapTUP B HOBOCTPOWKE HE CUHUTAIOT
00s13aTENbHBIM HAMYUE TAKUX ITOMEIICHUH, — TOSACHAET IUPEKTOp IO
cTpaterudeckomy  pasutuio  kommaHmn ~DOCK  «Jlumep»  IlaBen
BperanoB. — Jlis 3Toi TPYyNIIBI KIIMEHTOB MOKYIKA KBAPTUPHI ¢ OaTKOHOM
WIN JIOMKHUEH 00opaynBaeTcsl MEpeIiaTol 3a HEHY)KHbIC UM KBaJpaTHBIC
MeTpbl. Bo-BTOpBIX, OTCyTcTBHE OajKOHAa WM JIOMKHHA — 3TO €lle U
apxutekTypHoe pemrenne. Cellgac HaONIOMAeTCs MEPeXon Ha aOCOMIOTHO
IUTOCKUE U JaKoHWUYHBIE (pacaap. B rpynmne kommanmii [IUK camratot, 9T
0aJKOHBI W JIO[UKMH JIaBHO YTPATHIM CBOM II€PBOHAYAIBbHBIC (DYHKIHH
JIETHUX TIOMEIICHUH — CHEeNNaIbHBIX 30H B KBApTHPE, Ky/1a MOXHO BBINTH
TIOABIIIATE CB&KUM BO3/YXOM, MOYNTATh KHUTY WM Ta3€Ty, BBIINUTH Kode,
M03aBTpakaTh. BMecTO 3TOro OAalKOHBI €mie B COBETCKOE BpEMs CTajH



WCIIOJIb30BATHCS U XPAHEHHST KPYITHOTa0apUTHBIX IPEIMETOB U CE30HHBIX
Berei [6].

Takum o0pa3oM, COBpEMEHHBIE IKHJIBIE JIOMa MOTYT  OBITh
CIIPOEKTHPOBAHBI 0€3 TPaIUIHUOHHBIX JIETHUX TOMEIICHHH B COOTBETCTBHH C
COBPEMEHHBIMH TOTPEOHOCTSMH KHJIBLIOB, KIUMAaTHYECKUMH YCIIOBUSIMH U
TEHJICHIIMSAMHU B apXUTEKType U an3aiine [7].
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OB OCOBEHHOCTSIX KOHCTPYKTUBHBIX PEIIEHUI B
KNIBIX 3JAHUAX PASJIMYHOI'O KJIACCA KAYECTBA

Paznenenue »KUabIX 31aHUI Ha KIIACCHl KAYECTBA [TOMOraeT 0003HaAYUTh
CTaTyc MepBUYHOTO KHJIbsI 32 CYET ONpe/ieNIeHHBIX XapakTeprcTHk. Kiaccs
KayecTBa  MOMOTaloT  MapKeTojlioraM  MpHUBIEYb  MOTEHIHAJIbHBIX
TOKymaTeneld, a IOKyNaTensM YIIOMHUHAHUE Kiacca I03BOJISIET PELINTh,
CTOUT JIU paccMaTpuBath AaHHbIN JKK.

Knaccudukamus npenycMaTpuBaeT 4YeThIpe THIIA IKHJIbSI: SKOHOM,
koMbopTt, OuzHec, mpemuym [1].

Kiacc onpezenseTcs UCX0/s U3 KIIOYEBBIX MapaMeTPOB:

- KOHCTPYKTUBHbBIC OCO6CHHOCTI/I U TUIAHUPOBOYHBIC PEHICHMA,

- HH)KEHEPHOE OCHAIIICHHE,

- MECTOPACIOJIOKEHNUE,

- uH(ppacTpyKTypa.

DKOHOM-KJIacC SIBJISIETCS MAacCOBBIM CEIMEHTOM pPBIHKA U SIBJISETCS
cambIM OropkeTHbIM BapuantoM JKK. K Hemy oTHOCSITCS THIIOBBIE IoMa C
MaJIbIM KOJIMYECTBOM IUIAHUPOBOYHBIX PELICHHH W HEOOJBIION ILIOMAABIO
MIOMEIICHUH, HaXO[IIIMECs Ha OKpaWHE Topoja, CO CTaHIAPTHBIMHU
apXUTEKTypHBIMHU pEIICHUSIMH. B OCHOBHOM 3TO OIHOKOMHATHBIE H
JByXKOMHATHbIE KBapPTHPHI, a TAKKE CTYIHUH.

[ns crpouTenbeTBa 34aHAN YKOHOM Kjlacca HCHOJB3YIOT HEAOPOTHE
MaTepHajbl — 3TO JKeJle300eTOHHbIe MaHenu U 010k, Takue 30aHus OymyT
MOJTHOCOOPHBIMU U3 OeToHa [2].

K nmpenmymiecTBam GI0YHBIX KHUIAX 3[1aHUH MOXHO OTHECTH:

- CKOPOCTb BO3BE/ICHHS;

- BO3MOXKHOCTb TIEPETUIAHIPOBKHY;

- 9KOJIOTUYHOCTHh MaTEPHAJIOB;

- IPOYHOCTh U CEMCMOYCTONYHUBOCTD.

Tax >ke MOXHO BBIJIETIUT PsAA HEJOCTATKOB:

- HeOobIIas IUIOMAAb TOMEIIEHU;

- HU3KHUE MOTOJIKY;

- TIOSIBJIGHHE TPEIHH TPH YCAIKe.



[lo KOHCTpYKTMBHOW cHCTEME TaHEJbHBIE 3JaHHS  OBIBAIOT
OecKapKaCHBIMHU C NPOJOJIBHBIMU M ITIONEPEYHBIMU HECYIIMMHU CTEHAMH H
KapKacHBIMH.

[Ipy mpoeKTHPOBaHNY MAHENbHBIX 3JIAaHUH BaXKHBIM 3TAIIOM SIBIISAETCS
BBIOOp CXEMBI pa3pe3Ku CTEH: OJHOPSIHAs Ha OHY KOMHATY, OJHOpSIHAS
Ha JIBe KOMHATHI, IByXpsiaHas. Hampumep B OeckapKacHBIX 3[aHUSX Yalle
BCETO HUCIOIB3YIOT OTHOPAIHYIO Pa3pe3Ky, MpH KOTOPOH BBICOTA IaHEIH
paBHa BBICOTE 3TaXa.

K npeumyriecTBaM maHenbHBIX JOMOB MOXHO OTHECTH:

- OBICTPOTY BO3BEJICHNS;

- UJeaJIbHYI0 T€OMETPUIO BHYTPEHHUX CTEH;

- TOTOBbIE CTaHIAPTHBIE IBEPHBIE U OKOHHBIE ITPOEMBI.

HenocraTky naHenbHBIX JOMOB:

- TIOXast 3BYKOH3OJISLIHS;

- OTCYTCTBUEC BO3MOKXHOCTHU NECPCIIIIAHUPOBKH.

KompopT-kiiace Tak ke, Kak 1 9KOHOM SIBJISIETCS MACCOBBIM CETMEHTOM
PbIHKA. OH HE3HAYUTEIHHO MPEeBLIIIACT CTOMMOCTb 3KOHOMA, HO IPpHU 3TOM
€ro XapakTepPUCTUKU 3HAUUTENBHO Jydlle. JloMa Takoro Kiacca CTposiTCs B
CITaJIbHBIX paﬁOHa, B IIIaroBOM JAOCTYITHOCTHU HaXOJATCA IIKOJIbI, ACTCKUE
caJipl, CyIepMapKeThl U OCTAHOBKU OOIIECTBEHHOI'O TPAHCIIOPTA.

Ilpu crpoutenbcTBe 3maHuil  KOMQOpT-KIacca  HUCIOIBb3YIOTCS
MOHOJIUTHO-KUPIIMYHBIE WK KeNe300eTOHHbIC TEXHOJIOTUH CTPOUTEIbCTBA.

IIpenmymiecTBaMu MOHOJIUTHO-KUPIIMYHBIX COOPYXKEHUI:

- IPOU3BOJIbHAS TNTAHUPOBKA;

- HeOobIIIas ycaaKa 31aHus;

- POBHBIE CTEHBI;

- TOJITOBEYHOCTb.

HenocraTkn MOHONUTHO-KUPIUYHBIX COOPYKEHUI:

- XOpollIee pacupocTpaHEHUE yJapHOTro IIyMa;

- CPEAHsS CKOPOCTh CTPOUTEIBCTBA;

- CIIOKHOCTBH CTPOMTENILCTBA TPH IUIOXHUX MTOTOAHBIX YCIOBHSIX.

BusHec-kacc OTHOCHTCS K Y3KOMY CETMEHTY PhIHKA HEABHKHMOCTH.
Jloma cTposTCS 1O WHAMBHIYAJbHBIM IPOEKTaM, KBAapPTHPHI BBIACIAIOTCS
OoIpIIel TUIOMAABI0 W BBICOTOH. Jlm3aifHepckuM Oropo pa3pabaTeiBaeTCst
apXHUTEKTypa ¥ UHTEPHEP MOBE3I0B C AOMOMHUTENbHBIMH yao0cTBaMu. KK
JIAHHOTO KJlacca paclonararoTcs B OJHM3M LEHTPAIbHBIX PAalHOHOB, PSIOM C
TapKaM¥ WM HA0EPEKHBIMHU.

[IpemuyM-Kinacc SBISETCS CaMbIM JIOPOTHM KJIACCOM JKHIIbsS. Takue
JIOMa SKCKJIFO3UBHBI, KBAPTUPHI OOBINNE O IUIOMAIN C WHANBUIYaIbHON
TUTAHUPOBKOH, CTPOATCSI B HEHTPAJIBHBIX PallOHaX WM OIaroyCTPOCHHBIX



IpUpOIHEIX 30HaxX. JIBopsr Takux KK nuzaiiHepckuii taHmmadT ¢ MagbpIMu
apXUTEKTYpHBIMH ()OPMaMH, B 30HAX OTAbIXa YCTAHOBIICHBI (DOHTAHBI.

Jiist mocTpoiiku 31aHui OM3HEC M TPEMUYM KIIACCOB YaCTO HCIOIB3YIOT
MOHOJIUTHYIO HJIH MOHOJTUTHO-KUPITUYHYIO TeXHOoJoruio [3].

Bunpl TexHomoruu:

- IOJHOCTBIO MOHOJHUTHBIE. DTO KOIJa MOHOJIUTHO BCE, BKIIOYas
CTEHBl, B TaKOM CIlydae OHHM BBIXOIST TOHBIIE Ye€M M3 KHpIHYa WIH
MEeHOOJIOKOB, 32 CUET Yero YBEJINYMBAETCS MPOCTPAHCTBO TMOMELICHUMH, a
TaK)Ke YMEHBIIAETCSl Harpy3ka Ha (QyH/IaMeHT;

- MOHOJUTHO-KapKacHele. B TakoM ciyyae MOHOJUTHBI TOJBKO
HecylIHe KOJIOHHBI M TIEPEeKPBITHS, CTEHBl MOTYT OBITh M3 HaBECHBIX
naHenei, MeHo- U ra300eToHa, a TaKkKe M3 KUpNHUYa (JaHHas TEXHOJOTHUS
OblIa ONMcaHa BBIIIE);

- cOOpHO-MOHONUTHBIE. Takue 0oMa BHEIIHE MOX0XKH HA TaHeJbHEIE,
HO BHYTPH HaXOJSTCSt MOHOJIMTHBIE HECYIIIME CTEHBI, a JIECTHUYHBIE MAPIIH
cobuparotcs Ha Mecte. [4]

JlocTOMHCTBa MOHOJUTHBIX 3JaHUA:

- BO3MOYKHOCTb peaIu3aluu JII0ObIX GopMm;

- CEHCMOYCTOMYUBOCTD;

- BO3MOKHOCTb CBOOO/IHOM MJIaHUPOBKH;

Henocrarku:

- TPYJHOCTH ITPOM3BOACTBA B IUIOXYIO [TOIOAY;

- Melbuaiiliee HapylIeHHEe BO BpeMs pabOTBl MOXET NPHBECTH K
npobieMaM ¢ KOTOPBIMH CTONKHYTHCS JKUJIBLIBL.
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AJANITAIUA 3APYBE?KHOI'O OIIBITA TPOEKTUPOBAHUA
APXUTEKTYPHBIX KOJUIEJIXEW B COBPEMEHHBIX
IrorPOJAX POCCHUHN

ApXHUTEKTypHOE 00pa3oBaHHE COCTOMT W3 HECKOJIBKHUX YPOBHEH.
[lepBast crenenb, OakanaBp apXUTEKTYphl, IPHCBaMBaeTCs MOCIE
3aBepUICHUs NPEIIMIUIOMHON (TpEeXJIETHEH) NporpamMMbl, 3a KOTOPOH
cienyer roj NpoecCHOHATBHOM NPAaKTHKH B apXUTEKTYPHOH CTyIHH.
OOnanareny creneny OakanaBpa MMEIOT IPaBo pabOTaTh TOJIBKO B KAYECTBE
NOMOIIHMUKOB ~apXHUTEKTOPOB. 3aTeM OHHM 3aKaHYMBAIOT acClHUPaHTYpy
(IBYXTrOAMYHYI0 HpOrpaMMy) M CHAIOT JK3aMEH Ha CTeleHb Marucrpa
apXUTEKTYpbl. MarucTp apXMTeKTyphbl MO3BOJIIET CTYIEHTY y4acTBOBaTh B
NPOEKTHPOBAHUU TIOJ PYKOBOJCTBOM TNPO(ECCHOHATIBHOIO apXHUTEKTOpa.
INocne aByX-Tpex jeT paboThl B apXUTEKTYPHOM OIOPO MPOBOIUTCS IK3aMEH
Ha MOJTy4eHHe NPo(heCCHOHAILHON CTEIEHH aPXUTEKTYPHI C IPABOM YAaCTHOH
paboTHI B KAYECTBE apXUTEKTOpA.

Uucno apxutextopoB B CIIIA, ¢ Hacenenuem 270 MIJUTMOHOB YEJIOBEK,
cocrasiser okono 130 000, nian onuH Ha Kaxkabie 2 000 sxuTenen, cToabKo
ke, ckoibko B BenukoOpuranuu. Ilo cocrosuuto na 1993 ron B CILA
HACUUTHIBANIOCH 89 y4eOHBIX 3aBEIEHMH, TOTOBSLIMX ApXUTEKTOpoB. B
OCHOBHOM 3TO AapXUTEKTYpHBIE IIKOJIBl IIPU YHUBEPCHUTETAX, PEXKE -
WHCTUTYTHI WM KOJUIeIKU (OakaiaBpuar). Beiciime ydeOHbIe 3aBeneHHs)
BcTpeuarores pexxe. Tpu mpumepa u3 ombita CIIIA paccmarpuBaroTes Aist
WUTIOCTPAIMK TO3JHUX OTallOB PAa3BHUTHS OOBEKTOB B apXHTEKTYPHBIX
IKOJaXx.

HoBoe 3manme IlIkombl apXWTEKTYpbl M T'OPOJCKOrO IIAHUPOBAHHA
Buckoncunckoro yausepcutera B Muryoku (CIIA) 66110 CIpOeKTHPOBAHO
B cepenue 1990-x romoB apxutekTypHBIM Ofopo "Xomabepna u Pyr". 3nanue
IIKOJIBI ~ TPEJACTABISIET COOOH  NMAaBWIBOHHO-OJIOUHYIO — KOMIIO3HIIMIO,
c(OPMHUPOBAHHYI0 ~ BOKPYT  BHYTPEHHETO  JABOpa,  OKPYXEHHOIO
YEeTHIPEXITAKHBIM  3[aHHEM C OCTOHHOH KapKacHOW pEIIeTKOH ¢
ocrexnenrneM. CIDIOMIHOE OCTEKJICHWE O0ECHeYMBaeT ECTECTBEHHOE
OCBEIIICHHE BHYTpPeHHUX moMmemnieHnii. CeBEepHbII W BOCTOYHBIA OJOKH
COEIMHEHBI CTEKJITHHBIMA OOBEMaMH BIOJIb BEPTUKAIBHOH OCH, BHYTPH
KOTOPBIX PAcIoiIOKeHa JIECTHHIA, a TOPU3OHTAIbHAS "ToNoca" KOpUIOpOB
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pelieHa B TPO3PayHBIX IUIMTKaX. BaXHOW 4YacThIO CTPYKTYPBHI 3JaHMS
SIBIISIETCS  IBYXATAXKHBIA  BBICTABOYHBIN 3a), TpeJHAa3HAUYEHHBIA JUIS
JIEMOHCTpallMi CTyAEHUecKHx pabor. Kpome Toro, Ha HIKHEM 3Taxke
pacIloNOKeHbI JIBa aKTOBBIX 3ajia, OMOJIHMOTEKa, KOMIBIOTEPHBIN Kiacc M
naboparopusi. ApxutekTypa ¢acana MIKOIbl TUIHYHA TSI aMEPHUKaHCKHX
oucHbIX 31aHui Havana 20-X TofioB, C SIPKO BBIPAXXEHHBIM OOpaMJICHHEM,
KOHTPacCTUPYIOIIMM CO CTPOI'MMH IOBEPXHOCTSAMH M3 O€Oro KHuprnuya U
OOJIBIIMMY TIJIOIIAASIMHU OCTEKIICHHSI.

B 1995 rony HOBOe 3/1aHME NONTYUYaET €I1e OJHA apXUTEKTypHas IIKoja
- Unnunotickoro yausepcureta B [llammeitne, CIIIA (apxutekrypHOE OFOpO
Perkins and Veal). 3gaHue pacmoiioxeHO B KamIlyce, MOCTPOCHHOM B
TEOPTUAHCKOM CTHJIE, M TOITOMY ApXHUTEKTypa HOBOI'O 3/aHHS IIKOJBI
JIEMOHCTPHPYET YePThI, IPHOJIMIKAIOIINE €r0 K NCTOPHIECKOMY OKPY>KEHHIO.
ApxuTekTopsl K30eraqy OYKBaJIbHOM HMHTEPIPETAlMd HCTOPUYECKOTO
KOHTEKCTa U CyMEITH NPUOIN3UTh apXUTEKTYPY LIKOJbI K 3CTETHKE IATCKOTO
MOZIEpHU3MA.

31aHKe NIKOJIBI PacroiokeHo B hopme OyKBbI L, Tpu 0J10Ka OKpYKaroT
aTpuyM, KOTOPBIM OCBEIIaeTCsl MOTOJIOYHBIM OCBElIeHuEeM. B nononHenue k
CBOUM OCHOBHBIM d)yHKLII/IﬂM KOMMYHUKAIIMOHHOI'O MNPOCTpAaHCTBA H
OCBELIECHMs, aTPUyM Takke (QYHKIHOHUPYET KaK MPOCTPAHCTBO VIS
HehOpMaNbHOrO OOLIEHWS W IPOBEICHHS PA3IMYHBIX  IIKOJBHBIX
MeponpuiaTHil. B 1ByX OCHOBHBIX KOpIlycax Ha CEBEpE M BOCTOKE
paclonoXeHbl CTYAWM apXUTEKTYpHOrO Ju3aiiHa M JaHAmAQTHOH
apXuTeKTypbl. bnaromaps atpuyMmy, CTyOgud B BOCTOYHOM OJIOKe
JOTIOJIHUTENIBHO OCBELIeHbl BHYTPEHHUMH OKOHHBIMH OJIOKaMH, a TPETHH
0JIOK CIPOEKTUPOBaH KaK IUIABHAs [Iyra KJIAcCHBIX KOMHAT, C OeibIM
JITaMEJIbHBIM OCTEKJICHHEM KIIACCHBIX KOMHAT, 33JAlOLIUM apXUTEKTYpHYIO
TeMy InaBHOro (acana. MHTeprep ceBepHOro OJOKa MpHMedaTeleH CBOEH
"uH(HOPMALMOHHOM CTEHON" - TPEXITAXKHON MHOTOYT OJIbHOI KOHCTPYKIIHEH,
NOKPBITOH  NepHOpPUPOBAHHBIMH  TAHENIMH W BBICTYNAIOLIUMH
n300paKEHUAMHU.

3nanue llentpa nusaiiHa u uckycctBa ApoHod(, CIPOSKTHPOBAHHOE
[Mutepom AiizenmanoM B 1996 romy, sBisercs KyIbMUHALMEH pa3BUTHUSL
3IaHUA apXUTEKTYPHBIX IIKOJI B KOHIE XX BeKa. 3JaHHE CTaj0 YacThiO
pacmupenws LIkomns! mu3aiiHa, apXUTEKTYpPHI M ypOAHUCTHKH Y HUBEPCUTETA
Huamuanatn  (CIHA). B mpomecce peKOHCTPYKIMH TPU  3TaHUS
YHUBEpCHUTETa, HOocTpoeHHble B 50-70-X Tomax MpoIUIOro BeKa, IOJKHEI
ObUTH OBITH O0BETUHEHBI, OOJiee YeM YABOMB OOIIYIO IIIOMIA b KOMILIEKCa,
YTO COOTBETCTBOBAIO 1,7 THIC. CTY/ICHTOB YHUBEPCHUTETA.

3amaun, pa3zpaboTaHHBIE PEKTOPOM, HAMEPEHHO BKIOYANla SPKUA
TIOpa3uTenbHBI 00pa3 yHuBepcutera. «Ham ObUTO mpemenbHO SICHO, 9TO
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3/IaHKe HE JOJDKHO OBITh «HEUTpPAIbHBIMY, - TOBOPUT fokTop Yarrepu. Ham
HY)KHO OBUIO 37aHWe, yCTpeMJIeHHOe B Oynmymiee - >KMBOE BOIUIOIICHHE
COBPEMEHHBIX ~TEXHOJOTWK». AWN3EHMaH TIIOJHOCTBIO pa3leisul  3TO
CTpeMJICHHE, CUUTas, YTO CaMO 3/1aHHE APXUTEKTYPHOH ILIKOJNBI SBISIETCS
MOIIHBIM CpPE/ICTBOM BOCIIUTAHUS TMPOCTPAHCTBEHHOTO BOOOPaKEHUS U
YyBCTBA MNPOINOPLUMH M COOTHOLIEHUs Macc. JloOuBasick TOro, 4toObl B
3aHUU HEe OBLIO JBYX OAMHAKOBBIX MECT, apXUTEKTOp Di3eHMaH JA00MIICs
OLIYIIEHHSI <(OKUBOTO» IPOCTPAHCTBA, KOTOPOE MEHSUIOCH TI0 Mepe
nepeMelleHNs JoIei B HEM.

Orta HOBasi CTPYKTypa COOTBETCTBYET HCIIOJIb3yeMOMY  3/1eCh
MearornyeckoMy  NPUHIUIY, COMIaCHO  KOTOPOMY  MaKCHMallbHO
BO3MOXKHAsl HMHTErpalys TpeX CHelMaln3aluid BeAeT K YCIEITHOMY
ob0yuyenuro. [lo o3TOH mpuYMHE CTyOUM [U3aifHa, AapXUTEKTYpbl U
IPaIoCTPOUTEIHCTBA HE Pa3/IeTIeHbl Ha OTJEIbHBIE OJIOKH, a PACIIOI0KEHBI B
OJTHOM y4eOHOM IMPOCTPAHCTBE, CIIOCOOCTBYS CO3/IAaHMIO O0IIEH TBOPUECKOit
aTMoc(ephl.

B Poccun, kak ¥ B 3amajHbIX CTpaHaX, yXe JaBHO CYLIECTBYET
TPaJULUs OJrOTOBKHA MAacTepOB M MOAMACTEPHEB BO BPEMSI CTPOUTENHCTBA.

Bo Bpewms mpasnenust Ilerpa 1 B Cankr-IlerepOypre pa3BepHYJI0CH
KPYIIHOE CTPOMTENbCTBO, HauuHass ¢ Hadana XVIII Beka. B 3manum,
noctpoeHHoM apxutekropamu A.D. KokonuubiM u B. JIpammorom, Obiia
OTKpbITa AKaJeMUs XyI0KECTB.

B st0 xe Bpems, B cepenune XVII B, B Mockse [I.B.YxToMckum
co3zaeTcs nepBasi peryisipHas ApXUTEKTOpCcKasi MIKoia, sl KOTopoid B 1760
I OH JeJaerT IpPOeKT HOBOIO 3JaHus. Tpaguuuy STOM  ILIKOJBI
J.B.YxTomckoro 6putH yHacnenoBaHs! U pa3Butsl 11.H. KoxuHbM - B miKoste
Kamennoro mpukaza, a Takke B.M.baxkeHOBBIM, IIKOa KOTOPOTO
pa3mernianack npu «MoEIbHOM JIOME» - CIIELHAIbHO BHICTPOSHHOM OKOJIO
ApceHana 30aHHH, B KOTOPOM IIPOEKTHPOBajCsS HOBBIM KpemeBckuit
JIBOpEIl.

B 1768 - 1803 rr. B MockBe ¢ yukimonupyer mkoiaa M.®.Kaszakoa, Ha
6a3ze koropoii B 1804 r Owuio obOpazoBano Kpemneckoe (¢ 1831 r -
JIBOpIIOBOE) apXHUTEKTYpHOE YUMIIHIIE, pacionarasiuieecs B 30aHun CeHaTa
(apx. M.®.Kazakos).

B 1866 r B pe3ynbrare CIUSHUS J[BOPIIOBOTO apXHUTCKTYPHOI'O
YUWIUIIA U Y YINING XKUBOMUCH U BastHUSI MOCKOBCKOT'O XY/I0KECTBEHHOT'O
obmectBa 00pa3oBajoch YUMIMINE JKWBOIMCH, BasHUSA W 3019€CTBa,
3aHUMaBIIee 3MaHWe Ha MscHunkon (ObmBmmiA gom HOmkoBa - apx.
B.M.baxxenoB). Ilo crarycy y4YwIdIe OCTaBaJloCh CPEIHAM YUeOHBIM
3aBeficHreM; B 1918 r oHO OBUIO 3aKpBITO M PEOPTaHM30BAHO BO BTophnie
CBOOO/IHBIE TOCYAAPCTBEHHBIE XYHO)KECTBEHHBIE MaCTEpPCKHE, BOIICIIINE
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3areM B coctaB BXYTEMACa (c1927r.-BXYTENWH).

[Tocme 3TOrO KONMMYECTBO TNPOQECCHOHATBHBIX y4wiauil B Poccun
MIPOJOJDKANIO PACTH, HO CHCTEMa HAayallbHOTO M CpelHero o0pa3oBaHUs HE
ObLTa TIOJTHOCTBIO C(hOpMUPOBaHa JI0 MocieaHer Tpetn XIX Beka, korma ObuT
n3/aH 3akoH "OCHOBHBIE MTOJ0KEHHS O TIPOMBIIIICHHBIX yIrIHIIax".

OnmHMM W3 TEpBBIX YYWIWIN, TOTOBHBIINX WH)KEHEPOB-CTPOUTENEH,
obut0 CpemHee MEXaHMKO-TEXHIUYSCKOE YUMIIHINE, OTKpBIToe B 1896 romy
npu Brnamumupckom peanpHoM yumnuiie B Hmwxnem Hosropoze; B 1910
roiy B TpaBWiax INpHeMa W IPOrpaMMe Y4YWIHIIA TOBOPWIOCH, YTO
"apXUTEKTYpHOE HCKYCCTBO M apXHMTEKTypa COBEPIICHHO OTJENECHBI OT
MIPEZIMETOB CPETHET0 MEXAHUKO-TEXHUYECKOrO YUWJIMIIA. JTH TPEIMETHI
BKIIIOUYEHbI B KypC JUIS TOrO, 4YTOOBI JaTh YYEHHKaM BO3MOXKHOCTb
CaMOCTOSITENILHO BBINOJHATh MEJKHE pabOoThl, PYKOBOIUTH PEMOHTHBIMHU
paboramu, a TaKke pyKOBOIUTH MPOM3BOACTBOM KPYIHBIX pabOT B KauecTBe
JIECSITHUKOB.

Orlpez[eneHI/le ONTUMAJIBHOI'O THUNA 34aHUs JII apXUTCKTYPHO-
CTPOMUTENBHBIX KOJUIE/KEH 3aBUCHT OT CIIEAYIOLIMX YcaoBuii: - KonnuecTBo
y‘IC6HbIX rpymnmn J0JKHO 6I)ITB KpaTHO IIATH, YTO COOTBETCTBYCT IISITH roiaM
0o0y4eHUs: B YHUBEPCHTETE Ha BCEX YpPOBHIX oOpaszoBanus. - KonndecTBo
y4eOHBIX TPYNI HA KAXKIOM Kypce JODKHO OBITh KPaTHO JIBYM, 4YTO
obiieryaet oObeMHEHHE YYeOHBIX IPYIN B JEKIIMOHHBIC OTOKU M JIeiaeT
MOCTPOEHHE Y4eOHOro mporecca 6osiee THOKHM.

Crenu¢puKy COBpEMEHHOTO apXUTEKTYPHOIO 00pa30BaHMs PACKPBIBAET
INexkuHcKkast XapTHs IO apXUTEKTYpHOMY 00pa30BaHMIO, T TOBOPHUTCS, YTO
«...IETBI0 apXUTEKTYPHOrO OOpa30oBaHMs SBISETCA HAYYUTh CTYAEHTa
YMEHHUIO YYHTBCS, BECTH HCCIIENOBATENbCKYI0 PaboTy, yMETh BBIpa)kaTb
MBICIH M BECTH OpPIraHHM3aTOPCKYIO MAEATeNbHOCTh. Kaknpld cTyneHT
apXUTEKTYPbl HOJDKEH OBITH 00y4eH YMEHHIO PacIIMpHTh CBOH KPYrosop,
UCIIONB30BAaTh  HOBBIE  TEXHOJIOTMYECKHE  JOCTIKEHHUS M BECTH
CO3UIaTENbHYIO Pab0Ty Ha OCHOBE MPO(ECCHOHANBHBIX 3HAHUIDY

B cnenmanpHBIX 3MaHUSAX yYeOHBIX 3aBEACHHH OBUIH pa3paboTaHbBI
pas3iIMYHbIE CTPOHUTEIBHBIE TEXHOIOIMU B IOMCKAX HAWIYYLIEro PEeIeHUs
JUIsl TIOBBIIIEHHUS YPOBHS IMPO(ECCHOHAIBHOIO OOpa3oBaHHS M Pa3BUTHUSL
XYIO0)KECTBEHHOT'0 UyBCTBa ydammxcs. Hanpumep, Takue Kak:

-CdopmupoBaTh 37aHHE B BUJE OTEIbHBIX ()YHKIIMOHAIBHBIX OJIOKOB,
COeMHEHHBIX IepexoJaMi Ha YPOBHE BTOPOTrO (M, BO3MOXKHO, TPETHErO U
YeTBEePTOro) 3TaXka, WM B BUJIC SANHOW OJIOYHOH CTPYKTYpHI MaBHJIBOHA,
CIIOCOOHOW OPTraHM30BaTh HEOOXOAMMOE KOMMIECTBO (PYHKITMOHAIBEHBIX 30H
W MHTETPUPOBATH 31aHHE B IPUPOJHOE OKPYKECHHE;

- BHeapeHre paclIMpeHHBIX BHYTPEHHHX IIPOCTPAHCTB (BHYTpPEHHHE
JIBOPBI, aTPUYMBl, XOJUIBI, pEKpealuu - ¢ Oolee TMOKMMH LENOYKAMH
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HCTIONB30BaHUS U JaXKe TePPACHPOBAHHEM JUISl MPHAAHHS ABTOHOMHOCTH
OTHENBHBIM 30HaMm) W "ynun', Tae oOpa3oBaTelibHbIC M OOIIECTBEHHBIC
MPOCTPAHCTBA CTPYIIIUPOBAHBI BMECTE;

- Juddepenumanus pa3MepoB BHYTPEHHETO MPOCTPAHCTBA B
3aBUCHMOCTH OT (DYHKIIMOHATIBHOTO HCIONB30BAHMUS, HAmpUMep, CTYIUH,
3aJIbl U1 CEMHUHAPOB, JICKIIMOHHBIC U BHICTABOYHBIC 3aJIbI, PEKPEAlMOHHbIC
MOMEIIEHHUS U T.]I.

- Tpanchopmamus TPOCTPAaHCTBA C  TOMOIIBI0  MOOHIBHBIX
MEepPEeropoyiok,  HCIONB30BAHHE ECTECTBEHHOTO CBETA  BEPXHETO |
BEPXHEOOKOBOT0;

HccnenoBanue mokasano, 4TO MHOTOUHCICHHBIC BAPHAHTHI 0OBEMHO-
TUTAHUPOBOYHBIX PEHICHUHN IS 3/[aHHH HAIMOHAIBHBIX U MEXKITYHAPOIHBIX
APXUTEKTYPHBIX IIKOJ MOXXHO CBECTH K CICAYIOIIMM KOMIO3HUIIHOHHBIM
CXeMaM: - KOMITAKTHas CXeMa, IIEHTPabHO-TIepUMETpalibHasl, B KOTOPOWH
YYaCTOK CTPYKTYPHPOBAH BOKPYT BHYTPEHHHX MPOCTPAHCTB, TaKHX Kak
aTpUyMBbI, OMOIMOTEKH U BHICTABOYHBIC 3aJIbl; (PYHKIMOHATIBHBIN KPYTrOBOH,
NaBHJIbOHHO-OJIOUHBIN THI, B KOTOPOM OJIOKH CTPYKTYPHUPOBaHBI BOKpPYT
LHCHTPAJIBHOI'O ABOpa; - HaBHHLOHHO-6HOquIﬁ THII, B KOTOPOM BC€ YUAaCTKHU
paszeneHsl Ha (PYHKIMOHABHBIE OJIOKH, COSAMHEHHBIE IPYT C APYroM K00
HampsAMylo, JUOO KpPBITBIMH IICIIEXOAHBIMH JOPOXKKAMH; - JpYyrue
KOH(QUI'YpalMOHHBIE ~ CXEMBI, B  KOTOPBIX  OTHCIbHBIC  3JIEMEHTHI
BBILICYKA3aHHBIX CXEM CTPOATCS B KOMOMHALIIH.

BuyTpennue 00LIEeCTBEHHBIE HPOCTPAHCTBA, SABJISAIOIIHECS
HEOThEMJIEMON 4YaCTBIO CTPYKTYpPbl APXUTEKTYPHOHM LIKOJbI, COYETAIOT B
cebe (GyHKIMU OOIIEHMs, BBICTABKM M OTAbIXa. OHM TaKoKe CIyXKaT Jist
o0ecrieueHHs1 eCTECTBEHHOTO OCBELICHHs MPHICTalOMUX [OMEIICHUH.
OO1ecTBeHHBIE IPOCTPAHCTBA IPOCTON KOH(PHUTYpaLliK pa3/ielIeHbl Ha 30HBI
C BEPXHUM, OJJMHOYHBIM WJIH JBOWHBIM OCBELIEHHEM, B TO BpeMs Kak Oonee
CIIO)KHBIE TPOCTPAHCTBA COAEPXKAT HECKONBKO 30H, C PETYISPHOH WIH
HEpETYyJSIpHOW  IUIAHUPOBKOM,  KOMIIAKTHOM  WJIM  PaCIIMPEHHOU
KOoH(pUTypalue.
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IMPOBJIEMA OBECIHHEYEHUSI KAYECTBEHHOI'O ITPOLECCA
OBYYEHUS B APXUTEKTYPHBIX KOJJIEAKAX

OBOMIOLMS  apXHUTEKTYphl  MpeAmnoiaraer  pa3pabdoTKy — oOmmX
MIPUHLOMIOB, 3aKOHOB M TpeOOBAaHWH, B COOTBETCTBHM C KOTOPBIMH
OCYIIECTBIISICTCS B3aMMOICHCTBHE MEXAY BCEMH €€ KOMITOHEHTaMH.
HecMmotps Ha TO, 4TO B POCCHMCKOW MNENArOrMKe 3TO TOHSITHE HE Tak
YKOPEHHWJIOCh, KaK 33 pyOeXOM, aHalINW3 HCIIOJIb30BAHMS 3TOr0 TEPMHHA B
cdepe OTEUECTBEHHOTO OOpa30BAHMS IIO3BONSET BBIICIHUTH CIEIYIOIINE
chepsl €ro NPUMEHEHWS: AWCTAHIMOHHOE OOy4YEeHHE, KOMIIbIOTEpHBIC
TexHonmorun. Hampumep, "apxuTekrypa' B AWCTaHIIMOHHOM OOYYCHUH
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BBICTYMa€T B KadyecTBE OJHOIO W3 HaINpaBlIEHWH CTaHJapTH3ALUH
JMCTAHIIMOHHOIO0 OOY4YEeHHUs] M OIpenenseTcss Kak CTaHJapTHBIA Habop
MoJIeJIel, OMMCBHIBAIOIINX CHCTEMBI YIPABJICHUS Y4eOHBIM MPOLECCOM C
Pa3HBIX TOUEK 3PEHHS: KOMIIOHEHTHI, KM3HEHHBIH IMKJ, KOMMYHHUKAIIWs,
B3aMMOJICHICTBHE C JPYTMMH CHCTEMaMH M apXUTEKTypa CHUCTEMBI
yIIpaBJeHus y4eOHBIM mporeccoM. B HacTosiiee BpeMs B CBSI3H € OBICTPBIM
pasBUTHEM HMH(QOPMAIMOHHBIX TEXHOJNOTMH pa3palaThIBalOTCS HOBBIC
¢dopmbl  mucranuuoHHoro oOydenust [1]. [lpumepoM MOXeT CIyXHTb
MOOWIbHOE OOydeHue (MOOWIBHOE O0YYCHHE = 3JICKTPOHHOE OOyueHHe +
MOPTaTUBHBIE aBTOHOMHBIE BBIUYHCIHTENILHBIE WHCTPYMEHTHI: HOYTOYKH,
JaIoHH, cMapTQoHbl, MoOWibHBIEe Teneponsl u T. J1.) [2]. B Hauane
JBAJIIATOTO BEKa pE3yJabTaThl pa3padOTKH apXHUTEKTyp MOOWIBHOTO
o0yuenust ObiIM onyosmukoBansl B ABctpanuu u CLIA. [Ipyrum nmpumepom
WCIIONIb30BAaHMA  TIOHATHA  "apxurTekrypa' Moxker ObITh  00JacTh
KOMIBIOTEPHBIX TEXHOJIOT M.

CymectByer MHOXKECTBO oIpeieneH APXHUTEKTYPBI
UH(OOPMALMOHHBIX CHUCTEM. Pa3NnyHble HCTOYHWUKH [AIOT CIEAYIOIIHE
onpeaenenus [3]:

- apXHUTEKTypa - OpraHu3alOHHAasl CTPYKTYpPa CUCTEMBI;

- apXUTeKTypa MH(GOPMALMOHHON CHCTEMBI — KOHILEINHUS, KOTopas
ompenenseT MOAeNb, CTPYKTYPY, BBINOIHAEMbIC (YHKIHH M B3aHMMOCBA3b
KOMIIOHEHTOB MH(OPMALMOHHOH CHCTEMBI;

- apxurekTypa — (QyHIaMeHTaqbHAs OpPraHMU3alUsd CHUCTEMHB,
BOIUIOLIICHHAs! B €€ KOMIIOHEHTaX, MX B3aMMOCBSI3M APYT C APYTOM H
OKpYXaIOLE CpeAod, a TakKe NPUHLMIBI, ONPEACAIOIUE AU3ailH U
pa3paboTKy CHCTEMBI,

- apXuTeKTypa — Ha0Op BaXHBIX pEIICHUH 10 OpraHU3aLHU
MPOrPaMMHBIX CHCTEM, Ha0Op CTPYKTYPHBIX SJIEMEHTOB M MX HHTepdeicoB.

OO00OmIeHHBI aHaMN3 Ppa3jNYHBIX OIpENeNICHHA KOMITBIOTEPHOM
apXUTEKTYpbl HO3BOIWI cHOPMYIHPOBATH OOILIEe OMpPEAeNeHHE, COrTIacHO
KOTOpOMY  apXWUTEKTypa  KOMIBIOTEPHOH  IPOrPaMMHOM  CHUCTEMBI
MIOHMMAETCs KaK OpraHU3anus IPOrPaMMHOM CHCTEMBI, BEIOOP CTPYKTYPHBIX
JJIEMEHTOB M HUX IIOBEJCHHE B COOTBETCTBHM C JPYTHMMHU 3JIEMEHTAMU;
00BEANHEHNE 3TUX CTPYKTYPHBIX U OBEIEHUECKHX 3JIEMEHTOB BO Bee Ooiee
KPYIHBIE MOJCHUCTEMBI; APXUTEKTYPHBIM CTHIb, KOTOPHIH HampaBisieT U
OIIPEIETISIET BCIO OPTaHM3aALHIO.

B oOmactm WHQOPMAIMOHHBIX CHCTEM TOHATHE "apxXxuTekrypa'
UCTIONB3yeTCs ISl pa3pabOTKH apXUTEKTYpPBI IEKTPOHHOTO YIPaBIICHUS,
paccmarpuBasi € KaK COBOKYIHOCTh OpPTaHM3alMOHHBIX, TEXHUYECKUX H
HOPMAaTHBHBIX TpeOOBAaHHH, KOTOPBIE 00ECTICUNBAIOT CKOOPAMHUPOBAHHOE 1
B3aMMOCBSI3aHHOE Pa3BUTHE T'OCYIApCTBEHHBIX MH(OPMAIOHHBIX CHCTEM

17



JUIS  JIOCTIDKEHMSI LeJiel, OOYyCIIOBJICHHBIX INUPOKUM HCIIOJIb30BaHHEM
MH(QOPMAMOHHBIX TEXHOJOTMH W TEXHOJOIWH, KOTOpBIE MOTYT OBITh
peanu3oBaHbl ¢ MOMOIIBIO Pa3IWYHBIX TexXHONOrui [4]. Takoil koMIuiekc
obecrieunBaeT KauyecTBEHHO HOBBIH YpOBeHb 3(QEKTUBHOCTH M yHOOCTBa
JUId OpraHM3alluii M TpaXkAaH B IMOJIYYEHUH TOCYIapCTBEHHBIX YCIYT U
nH(opMaNuK 0 pe3yJabTaTax JAesITEeNIbHOCTH TOCYIapCTBEHHBIX OPTaHoB.

HanbGonee n3BeCTHBIM M SICHBIM SIBJISETCS HCIOJIB30BAaHHE TEPMHHA
"apXuTeKkTypa" B OTHOLIEHHU MCKYCCTBA U CTPOUTENLCTBA. APXUTEKTypa -
HCKYCCTBO TPOEKTHPOBAHUSI W CTPOUTENBCTBA 3JaHUM M COOpPYXKEHHWiH (a
TaKXKe UX KOMIUIEKCOB). APXUTEKTYypa, O0€3yClIOBHO, CO31aeT MaTepHaIbHO
OpPTraHM30BaHHYIO Cpely, HEOOXOIUMYIO JIIOJSIM JUIsl J)KU3HH W paboThl, B
COOTBETCTBMM C COBPEMEHHBIMH TEXHHYECKMMH BO3MOXXHOCTSMH U
SCTETHMYECKUMH B3IJISIaMH  OOLIECTBA. TPH 3TOM TMOJ] apXHUTEKTYpOM
OOJIBIIMHCTBO CHEUAIIMCTOB MMOHMMAIOT UCKYCCTBO, MOAEIUPOBATH CPENy
obuTaHus 4enoBeka W (OPMUPOBATH TOBEIEHUE JIIOJEH B 3TOM cpene C
IOMOIIBIO  CIIEIMaNbHOW  (YHKIMOHANBHOM M XYyIOXKECTBEHHOM
OpraHHU3alK POCTPAHCTBA U (POPMBI.

AHanu3 pasNUYHBIX OIpPEICTCHUH, CBA3AHHBIX C AapXHUTEKTYpOIl,
NO3BOJISIET BBISIBUTH OOIIME AJIEMEHTHI BCEX OIPEACICHUA, B TOM YHUCIC
cnexytrourue [5]:

- apxXHUTEeKTypa OIpEJesieT OCHOBHbIE KOMIIOHEHTHI (Hampumep,
apXUTEKTYPY cpensl, apXUTEKTYPY MIPUKIIAHOM CHCTEMBI,
TEXHOJIOTHYECKYIO apXUTEKTYPY, 00YJaIOLIYIO apXUTEKTYpY H T. A.).

- aApXUTEKTypa OMNpEAENseT OTHOLICHUS] MEXIy KOMIIOHEHTaMH U
B3aMMOJICHCTBUSI MEXY HUMH;

- B apXUTEKType Bcs HHQOpMAIHs 0 KOMIIOHEHTaX "omyieHa", 4to He
UMEeT 3HAa4YeHUs, KpPOME BOIPOCOB B3aUMOACHCTBUS C JPYrHMH
KOMITOHEHTaMH apXUTEKTYpBHI;

- TIOBEJCHUE KOMIIOHEHTA SIBJISICTCSI TAKOM k€ 4acThIO apXUTEKTYpHI,
KaK U TO, KaK OH B3aUMOJICHCTBYET C JPYrMMHU KOMIIOHEHTaMU;

- KaX/Jas CUCTEMa HMEeT apXHTEKTypy — B TOM YHCIE CHCTEMY,
COCTOSIIIYIO M3 OHOT'O KOMITOHEHTA;

- APXUTEKTYpPa COJIEPIKUT OOBSICHEHHSI 1 0OOCHOBAHUS €€ KOMIIOHEHTOB
H CTPYKTYP;

- ONpeleNeHHss apXUTEKTyphl HE COAEpXaT ONHCAHUM caMux
KOMITOHEHTOB.

Ha ocHOBe amHamm3a, TIOHUMaHWA © OOOOIICHHS Pa3IMIHBIX
OIIPEIETICHUH, XapaKTEPUCTUK apXUTEKTYpPbI, NCIIOMb3YEeMBIX B PA3IIMUHbBIX
obmacTsX, a TaKkKe 3HAYCHUS M ONpeIelieHHs TepMHHA 'OpraHM3amus
o0pa3oBaTeNnpHOrO TIporecca’ B HAMIEM WCCICAOBAHUHM apXHUTEKTypa
OpraHM3al 00pa30BaTEIBHOIO TIpOIlecca IOHMMAeTcs Kak CHCTeMa
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B3aMMOCBSI3aHHBIX KOMITOHEHTOB! TIPUHIIUITBI MIOCTPOCHUS,
CTPYKTYpUPOBAaHHME CTPYKTYphl M T. A. [6] B Hamem wuccnenoBaHuu
apXHUTEKTypa OpraHHM3alli 00pa30BaTEIBHOIO Tpollecca ITOHUMAETCS Kak
cHUCTEeMa B3aUMOCBS3aHHBIX KOMIIOHEHTOB: TPHHIMIIBI  [TOCTPOCHMS,
CTPYKTYpPHPOBAaHUE CTPYKTYPHI U T. JI.

Opranuzanusi BUPTYaJIbHO pacIpe/ielIeHHOr0 OOy4YeHHUs! BKIIOYAeT B
ce0s TpOBEICHUE OYHOI'O U 33a0YHOTO OOYYEHUsI ITyTeM BBLICIICHUS
pa3nUYHBIX Y4eOHBIX OJIOKOB (KJIACCHBIX, BUPTYaIbHBIX), B Ka)XJIOM W3
KOTOPBIX CTYAEHTHl (QOPMHUPYIOT ¥ Ppa3BHBAIOT NpodecCHOHAIbHBIE,
MEXIUCIMIUIMHAPHBIE W KIIOYEBbIE KOMIIETEHIIMM IyTEM BHEAPECHUS
pa3MYHBIX ~ METOJIOB  y4eOHO-TIO3HABATENLHOW  JEATENILHOCTH  TIOA
pykoBoacTBoM Tpeniofasarens [7]. [IpoBeneHre QaHHOrO BUAAa OOY4CHUS
OCYIIECTBIISIETCSl IIyTEM CIIENUAlbHON OpraHu3anuu  o0pa3oBaTeNbHOI
cpenbl 1Mo 00pa3iny eauHOW WH(OpPMalMOHHO-00pa30BaTENbHON CETH
00pa3oBaTeNbHBIX YUPEKICHUH TOPOAa WM PEruoHa: CO3laeTcsl eAuHas
oOpa3zoBarenbHasi CeTb CENBCKMX W TOPOJACKHX  00pa30oBaTeNbHBIX
YUPEXKACHUH roponaa, 00JacTd U T.JI. UCMOJb30BaHKHe coBpeMeHHbx MKT,
UCTIOJIb30BaHuEe 00pa30BaTENIbHBIX BO3MOXKHOCTEH YHHUBEPCHTETOB ITyTEM
NIPUBJICYEHUs]  NIpENojaBaTesedl, KOTOpble IPOBOJAT  3aHATUS U
KOHCYJIBTAIlA CO CTYAEHTaMH B yIAJIeHHOM pexume. [lake B yaaleHHOM
pexxume (oduiaiiH WM OHJNAMH) Yepe3 ZOOM CTYIEHThl MOTYT MOJIydaTh
KOHCYJIBTAIlMM OT pENneTHTOpoB. Takasg opraHu3anusi 00pa30BaTEIBHOMN
cpe/ibl O3BOJISIET IIPOBOAMTL OOYYEHHUE B AMAJIOTE U UCTIONB30BaTh (DOPYMBI
JUIst 00CYXJIeHHUS! TIPOOJIEM - HE TOJIBKO B JUAJIOre, HO U B TIOJIUJIOTE.

Hcnonb30oBaHne  KOMIIBIOTEPHBIX ~ TEXHOJIOTMH,  BO3MOXKHOCTEM
Wnrepnera, anexrponHoii noutsl, Usenet, IRC, Iphone u conmanbhbix cereit
pacumpsier 00pa3oBaTeNnbHOE W KOMMYHHUKAIIMOHHOE MPOCTPAHCTBO,
KOTOpOE HE OIpaHHYMBAETCA HIKOIBHBIM 31aHueM. Co3maeTcs crernuaibHO
OpraHM30BaHHAsl BUPTYyaJbHas cpela, B KOTOPO (OpMBI AUCTAaHIIMOHHOTO
00y4eHHs] MacCOBO UCIIONB3YIOTCS C MOMOIIBIO CETEBBIX TEXHOJIOTHUIA, YTO
JIeTIaeT MECTO OOY4EHHUsSI HEOTPAHWICHHBIM, a BpeMs 00y4eHHus OoJbIle He
OTPaHUYMBAETCS IIKOJIHHBIMH KilaccaMu [8].

CymectByer peanbHas BO3MOXHOCTH CO3/1aTh HMHIMBHIYaJIbHBIN
00pa3oBaTENpHBIA MapmIpyT [UIA KaXAOro ydamerocs. [ubkoe u
BCECTOPOHHEE HCIIONB30BAaHUE TEXHOJNOTHH HEIMHEHHOro OO0ydeHus
MMO3BOJISIET CTYIEHTaM IPOEKTUPOBATh M IMPOBOIHTH HCCIETOBATENbCKYIO
JeSITeIThbHOCTh Ha OCHOBE KOMIIBIOTEPHBIX MOJETCH, YJYacTBOBATh B
OIICHOYHOH JESATeThbHOCTH KAaK WHAWBUAYaJIbHO, TaK W B TIapax B
MHUKPOTPYIIIaX, a TAKKE MPUOOPETATH OIBIT B ESITENEHOCTH U OTHOIICHHSIX.
Opraam3amusi  Takoii ~ 00pa3OBaTENBPHOM  CpPENBl  CONPOBOXKIACTCS
OopraHm3aluel 00pa3oBaTEIFHOIO MPOIIECCa, YIUTHIBAIOMIETO OCOOCHHOCTH
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JVMCTAHIIIOHHOTO OOy4YeHHS B COYETaHHMH C OYHOM (OpMoil OoOydeHHs.
Hampumep, OpraHM3aIHs npearnoiaraer co3JaHne 0CO0BIX
OpPTraHM3alMOHHBIX W  00pa30BaTENbHBIX  YCIOBHH, PETYIHPYIOIINX
paciicaHue IIKOJBHBIX  3aHATHHA, NPENOCTaBICHHE KOHCYJbTAlIHH,
CaMOCTOSITENILHOM  Pa0OThl, AWCTAHIMOHHOTO OOy4eHUs, JOCTymy K
KOMITBIOTEPHBIM KypcaM, OuOJMOoTeKaM, MeauaTekaM W T.J; CO3JaHue
ONaronpUsATHON CTPYKTYPHI Y4eOHOTO Tolla M pecTpyKTypH3alus yaeOHOH
MpOrpaMMBbl JUIsl BBHIIIOJIHEHUSI BCEX YYEOHBIX OJIOKOB C 00s3aTeNbHBIM
BBINOJHEHHEM y4eOHOH NporpamMmbl U coOmonenneM tpedoBannii CanlluH
B OTHOIIICHUY TIEPHOa O0yUCHHS U OT/bIXa CTYICHTOB [9].

OpraHu3ainoHHO-00pa3oBaTellbHbIE YCIIOBUSL pa3palaThlBaloOTCsS Ha
OCHOBE OOIIMX NPHHIMIIOB JISi BCEX IIKOJ OOpa3oBaTENbHOM CeTH M C
Y4EeTOM KOHKPETHBIX YCIOBHH KakJoi IKonbl. [lemarormdyeckoe u
MeToJ4YecKoe obecreueHrne 00pa3oBaTeIbHOrO MPOIECca OCYIIECTBISETCS
Ha CIIC[MAJIbHOM TEXHOJOTMYECKOM YPOBHE C HCIOJIB30BAaHUEM HOBBIX
CTpaTerui MOZIEIIUPOBAHNS, pednexcumu, CUTYallMOHHOTIO,
uccinenoBarenbekoro o0ydenus, UKT u ceTeBbIX TEXHONOIHA; TEXHOIOTUH
oOyueHuss (mu3aiiH, o0Opa3oBaTENbHBIC HCCICIOBAHUS, TEXHOJOTUU
pa3paboTKK KPUTHYECKOTO MBIIUICHHS, AUCKYCCUU U T. 1) U TEXHOJIOTHU
MEAarOTMYECKOM  MOANEPKKA CTYNEHTOB (KOYYMHI, HAcTaBHUYECTBO,
HACTaBHUYECTBO, (OCCHIM3aLMs, IOCpeAHMYecTBO u T. na.) [1].
YUUTBIBAIOTCS OCOOEHHOCTH MOHHMTOPHMHIA YCIEBAE€MOCTH CTYAEHTOB Ha
JMCTaHIIMOHHOM OOYYEHHH: KOHTPOJIbHBIE, 3a4eTHBIE, KypCOBBIE U TECTH,
[IPOBOIUMBIE CTYy[JEHTAMM B aBTOHOMHOM M OHJIalH-pEXUME uepe3
JIOKaJIbHYI0 KOPIIOPAaTHBHYIO CETh MHTPACETH; MPE3ECHTALMs 3JEKTPOHHOIO
nopTdonro CTyAeHTaMH; HPOBEISHHE YCTHOTO KOHTPOJSA C IPSMBIM
BUJEOCBS3BI0 YUYHUTEN CO CTYAEHTOM IO CKaillly; BEICHHE YUUTENSIMH
3JIEKTPOHHOM 3aIIMCHOM KHUKKH, B KOTOPOW OTMEUAIOTCS KaK CTaHJApTHBIE,
TaK M WHAUBUIYyaJIbHBIE JOCTIDKCHHS YJalllUXCs, W HaOIIofeHue 3a
Pa3BUTHEM HABBIKOB yJalIUXCs. Pe3ynbTaThl KOHTPOIS U OLEHKH CTYJCHTOB
MyONHUKyIoTCs B IHTEpHETE AT IIMPOKOTO JTOCTYIIA.

Opraamzanus 00pa30BaTENBFHOrO mporecca B YCIIOBUSIX
BBIIIEYITOMSHYTON OpraHM3anuu 00pa30BaTENbHOM Cpelpl 00ecHeurBacT
HaJIMuue COOTBETCTBYIOIIEH UHPPACTPYKTYPEI " pecypcos.
UnppacTpykTypa  NpencTaBleHAa  KOMIIBIOTEPHBIMH  KJIaccaMH ¢
000pyIOBaHHEIMA PaOOYMMH MECTaMH JUIS KOHCYJIBTAHTOB U JTAOOpPaHTOB,
CHELNaIbHO OOOPYNOBAHHBIMH TIOMEIIEHUSAMH [T  CaMOCTOSTEIBHOM
paboTBl CTYIEHTOB 3a KOMITBIOTEPAMH B CETH, aJalTHPOBAHHBIMH IS
pa3MelIeHns CepBEPOB, MYJIBTUMEANIHHOTO 00OPYIOBAHUS M OPTTEXHUKH.
METOJMYECKOE M3YUIECHHUE; NCUXOIOTHIECKNEe KOMHATHI OT/ABIXa JUIA OTIbIXa
rociie paboTsl 32 KOMIIBIOTEPOM.
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AHanu3  NpakTUKA ~ BHEIPEHUS  apXUTEKTYpbl  OpraHU3aluu
BUPTYaJIIFHOTO  paclpeniesieHHOr0  OOYYeHHs  ITIO3BOJISIET  BBISIBUTH
IIPEUMYIIECTBA U "OrpaHUUYEHUA" 3TON apXUTEKTYpHI.
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CUCTEMA UH)KWHUPHUHT A 3EJIEHON NTHO®PACTPYKTYPBI
KAK MTHOBAIIMHHOE PEIIEHUE B BJIATOYCTPOMCTBE
I'OPOJICKUX TEPPUTOPHUI HA IPUMEPE F'OPOJIA
BEJI'OPOJIA

Jist popMHUpOBaHUS CHUCTEMBI HAYYHBIX 3HAHUH M SKOJIOTHYECKUX
IICHHOCTEH HEOOXOMUMO TOBBIIIATH JKOJIOTMYECKYIO KYIbTYPY JIFOACH,
IIOCTOAHHO COXpaHATh M YyJIydllaTb YCJIOBHA >XHM3HM Ha 3CMJ'IC, pemartb
aKTYyaJIbHBIC 1Tp06.]'[eMbI, CBs3aHHBIC C YMCHBIICHUEM JKU3HCHHOI'O
NPOCTPAHCTBA HA OJHOIO 4YEJIOBEKa, COXPAaHATh W BOCCTAHABIIMBATH
OpUPOAHBIE OOrarcTBa, a TakXkKe pa3BHBaTh IMOTPEOHOCTh JIIOJACH B
MIPAKTUUECKOM YJaCTUH B MPUPOJAOOXPAHHOM esTenbHocTH [1].

B pamMkax peanu3aiiiy HHHOBAIIMOHHOI'O IMOIX0/a K 0JIATOyCTPOMCTBY
TOPOJCKUX TEPPUTOPUN  CO3JaHa CUCTeMa HWH)XXHUHUPUHTA  3€JCHON
nuppacTpyktypsl [2]. JlaHHas cHcTeMa HampaBjJi€Ha Ha CO3JaHHe
YCTOHYMBOM U DKOJOTHYECKH COATaHCHPOBAHHON CPEIbl U BKIIFOYAET B Ce0s
pa3paboTKy W peanu3aluio MPOeKTOB M0 OXpaHe OKPYKalolIeH cpeipl, a
TaKKe yIpaBJIeHue 3eIEHEIMU HACAKIEHUSIMU U pecypcami [2-4].

CucreMa maeT BO3MOKHOCTh CO3/aTh HMU(BPOBOE MPHIOKCHHUE ydeTa,
aHamM3a, (YHKIIMOHMPOBAHUS, MPOSKTHPOBAHMS OKCIUIyATAIlMH 3CJICHOM
uHObPacTpyKTYphl ropoga. C HOMOIIBIO MMaHOPAMHOH CHEMKH H METOma
TPHAHTYJISAIUN OBLIM IOJIYYEHBI JaHHBIC O TOYHOM PACIHOJIOKCHHH BCEX
9JIEMEHTOB 3€JICHONM HH(MPACTPYKTYPHI: AEPEBbs, KYCTaAPHUKH, IKHUBBIC
W3TOPOIN, TA30HBI, IIBETHUKH, BEPTHUKAIBHOE O3EICHEHHE, PAaCTUTEIhHBIC
maccuBsl (puc. 2) [5].

Taxxke B cUCTEME HIKHHUPUHIA 3€JIEHOM HHQPPACTPYKTYPHI
WHTETpUpoBaHa Tumonorus ypoooduorenosa (YBL]), Ha KOTOpoil oTpakeHbI
TEPPUTOPUHU COOTBETCTBYIOMIMX POIOB M BUIIOB IO CIIOsIM (puC. 1).

Cucrema co3maHa JUIsl aBTOMATH3alldHd PAacdeToB IO METOAWKaM, a
TaKoKe JUIsl XpaHESHUS U BU3YAJIM3aIMK JAaHHBIX MOHUTOPHWHTA.

A caMyW UWHCTPYMEHTBI CHUCTEMBI ITO3BOJIIOT JIETKO BCTPOHUTH
KaJaCTPOBYIO KapTy WITH JIFO0YIO IPYTy0 TOPOACKYIO 6a3y NaHHBIX [6].
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,\ =N )
Puc. 1 Tunonorus YBI] Puc. 2 DnemeHTHI
3€JICHON

HHQPACTPYKTYpBI
B CHCTEME

Paspaborana MeTOAMKa WHBEHTAPH3AIlMX 3CJCHBIX HACAKICHUN Ha
npuMepe ropona benroposa, B 1enax onpeneieH|ss KOMIUIEKCHOTO MOX0/1a
K MPOBEICHHIO Pa0OT HA OCHOBE POCCHICKOTO U 3apy0e)KHOr0 OITbITA.

PaboThl 110 HaTypHOMY O0OCIIEIOBAHMIO [7] MPOBOIUINCE C MIOHS IO
okTs0pp 2022 roma. Ha maHHBIE MOMEHT B DJIEKTPOHHYIO 0a3y JaHHBIX
3aHeceHo Oonee 80% or obmero o0bema 3eIeHOH HMHPPACTPYKTYpHI, YTO
cocrapister 0osee 226 000 371eMEHTOB 03€JICHEHUSL.

Co3gaHrMe WHHOBAIIMOHHOTO KOMILIEKCHOTO IIOAXO0da K BCICHHIO
rOpOACKOro xo3siicTBa Ha ocHoBe Y BII nmo3Bonut uepes 10-15 et goctuub
B ropoxe benropone nokazarenel, COOTBETCTBYIOLIMX PEUTHHIY CaMbIX
03CJICHCHHBIX TOPOI0B MUPA.

JIIst OlIEHKH DKOHOMHYECKOro d(pdekTa ObUIM BBIOPAHBI IMOKA3aTEIN
JUIA pacyeTa SKCIUTYaTallMOHHBIX PACXOM0B M 3KOHOMHYeckoro 3ddexra,
pa3paboraHbl HOpMYIIBI pacyeTa, pacCYMTaHbl IKCIUTYaTAIIHOHHBIC PACXOI0B
U dKoHOMHYeckue 3(deKThl Ha OCHOBE pPE3YJbTATOB HMHBEHTapU3AIMU
3eJICHBIX HacaXKAacHU [7].

Vike B Hacrosmpe BpeMs S(PQEKTBI OT 3eleH0H HHMPACTPYKTYPHI
coctaBisiroT 802 MIIH PyO., IIPH TOM, YTO MEPOIPHUATHS 110 JTaHAMA(PTHOMY
MA3aiHY U O3E€JIEHEHHUIO COCTaB/SIIOT 343 MuH py0. Ha Tekymuil rog. B
W/IcaNIbHOM CUTYyalluu, TpH COOJIOACHUH BCEX HOPM M TPaBHI yXoJa 3a
3eIIEHBIMM HAaCaXAEHUAMHU HeoOXxoaumo 1,2 Miapx pyo.

JlocTibkeHne  DKOJOTMYECKH  YCTOMYHMBOro  cocrosams Y BII
HEBO3MOXKHO  0€3  MOHHTOPDHHTa  COCTOSHHSI €ro  KOMIIOHCHTOB
(pacTUTENLHOCTH, KUBOTHOTO MHpa, IMOYBBEI, atMoc(epHOro Bo3ayXa H
MHKpPOKJIMMATa) W aHalu3a B3aWMMOACHCTBUSA MeXny HUMH. Omupasch Ha
CO3MAaHHYI0 THUIIOJIOTHIO  pa3pa0oOTaHa CHCTeMa MOHHTOpPHHTa 32
¢ynkmornposanneM YBI [6].
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[MomydeHHBIE  pe3ynbTaThl  MOHUTOPHHTA  SIBISIOTCS — 0a30BOi
nHbOPMANUEH U TIONYYEHUsS KOMIUICKCHOW OreHkn cocrosaus Y BII.
Pa3paboTka cuCTEeMBI MOHHUTOPHHTAa - 3TO IIar K OOMEMY pe3yiabTaTy
U3MEHEHUIO  XO3SIMCTBEHHOM JEATEIBHOCTH TOpOAa U BHEAPEHUIO
SKOJIOTMYECKOT0 TOJIX0/a K Pa3BUTHIO TEPPUTOPUH.

BUBJIMOTPAONYECKHAN CIIUCOK

1. TOCT P 70387-2022 // KowmekcHoe ONaroycTpoiicTBO u
SKCIUTyaTallvsl TOPOJACKHUX Tepputopuii. 2023.

2. [TeipBy A.B., Cyneiimanoa JI.A. / ®@opMupoBaHHEe 3KOJIOTHIECKOTO
MHpPOBO33PEHHS  MOJOAOr0  TMOKoneHns MongoBel //  Pa3Buthe
HHTEJUICKTYaIbHOTO M HHHOBAIIMOHHOT'O ITOTCHITHAIOB MTOKOJICHHUA PETHOHOB
B TpaHchopmupyromniemcs obmectse. 2010. C. 76-78.

3. Cyneiimanosa JI.A., MantokoBa M.B., IToropenosa U.A., Kopsikuina
A.A. /| ®opMmupoBaHK€e IPOCTPAHCTBEHHOM CPEIBI C YIETOM KOTOPHUCTUKH //
BectHuk Benropoackoro roCyIapCTBEHHOT O TEXHOJIOTHYECKOT 0
yauBepcutera uM. B.I'. lllyxosa. 2016. Ne 10. C. 62-66.

4. Tlepenoirun HO.A., CysopoBa /[I.B., fIxoBneBa H.A. // OmbiT
MPUMEHCHHSI  TMEPEXOJOBbIX  METOAWK  HHBCHTApHU3alMH  3€JCHBIX
Hacaxkaenust B ropore bemropome // Hayunbiii AnbMaHax accoOlMALAN
France-Kazakhstan. 2023. Ne 1. C. 158-165.

5. Angpee A. A. CoBpeMEHHbIC TOIXOAbl K KYJIbTYPHO-
nanmpahTHOMYy paiionupoBanuio //  [ICKOBCKHMII —pEerHOHOJIOTHYECKUI
xypaai, 2009.

7. Meromuueckre peKOMEHJAMM 110 OI€HKE OOIIEeCTBEHHOM
(conanbHO-3KOHOMHUYECKOH) 3P (MEKTUBHOCTH DPEaTH3alUNd MEPOIIPHITHI
IPagoCTPOUTENBHOTO0 pa3BuTHs Teppuropuii / Kukasa H.II., Carraposa JI.11.,
Mennenenko O.A., Jlazapes A.C., Aurmmdepos B.B., Bamnymauna A.H.,
IIMumanckas B.B. — M.: 'ocynapcTBeHHOE aBTOHOMHOE YUPEXKICHHE Topoaa
MockBbl  «HayuHo-uccnenoBaTeNnbCKMd M TIPOEKTHBIA ~ MHCTUTYT
I'pagocTpoutensHOro mIaHupoBanus ropoga Mockse, 2018 — 120 c.

24



VIK 711. 4

Apcnan M.U.
Hayunoui pykosooumens: Kauemuyesa JI. B., kano. apx., oou.
Beneopoockuil cocyoapcmeentviii mexHor02uteckKull yHusepcument
um. B.I'. lllyxosa, 2. bereopood, Poccus

«®OPMHPOBAHME IIJIAHUPOBOYHOM CTPYKTYPHI
I'OPOJIOB BEJII'OPOJICKOI OBOPOHUTEJILHOI YEPTHI B
XVII — XVIII BB. (HA TIPUMEPE MAJIBIX TOPOJIOB BAJIYHKH,
BUPIOY BEJTOPOJICKOM OBJIACTH)»

Ucropust ocHoBanust ropozioB CroO0XKaHIIMHBI HANpPSIMYIO CBs3aHa C
cozanueM benropoyckoii 000pOHUTEIBHON YEPTHL, U SIBJISIETCS OCHOBOM /IS
TNNOHUMAaHHA YHUKAJIBHOI'O KYJIBTYPHOI'O M MCTOPHUYCCKOI'O Hacjaeaust 3TOro
pervona. CrobokaHIIMHA — 93TO HCTOpUYEcKas o00JacTh, KOTOpas
OXBaThIBAE€T TEPPUTOPUU COBPEMEHHOW YKpauHbl U Poccuu, B 4acTHOCTH,
benropojackyto ob6nacte, coceaHue OKHbIe paifonsl Kypckoit u roro-
3amagHple palioHbl BOpOHEKCKOH oOmacTeill. DTOT PErHoH CIOXKHICS B
JIukoii crenyu MeXly HeyCTOMUYMBBIMU MTOJIMTUYECKUMHU rpaHunaMu Pocenn,
Peun Ilocnonuroii u Kpemmckoro Xancta B XVII — XVIII Bekax.

Poccuiickoe TpaBUTENbCTBO, MMEBIIEE CIOXKHBIE IOJUTHYECKUE
OTHOLICHUA C KprMCKI/IM XaHCTBOM u TaTapCKUMHU opaaMu,
NPUJIEP)KUBAIOCE B OCHOBHOM  OOOPOHHO-HACTYNATEIbHOW TAKTHKH,
MCIJICHHO IpOABHUIAJIO I'PpaHHUIbI B CTCIIb, CO3AaBasd YKPCIIJICHHBIC JIMHUU
kperocreil. Bo3penenue benropockoii o6oporuTenbHoil guHun (1653 T1.)
co3masio OJIarONpHATHBIE YCIOBUS ISl OalbHEHINEro pa3BUTHA FOXKHOU
nepudepun rocymapctBa [1]. DTomMy mporeccy Takke CrIoco0CTBOBA
XJIBIHYBIIHH Ha BOCTOK ¢ 30-x romoB XVII cToneTnss MHOTOTHICSIYHBIH TOTOK
TIEPECENICHIIEB C COCEIHUX, HaXOAAIMXcs 1o BiacTbo JIutebl 1 Ilonbin
TeppUTOpPHU. MOCKOBCKOE IIPABUTENIBCTBO BCSAYECKH CIOCOOCTBOBAIH
MIEPECENICHUI0 Ha CBOW IOJKHBIE M IOr0O-3allafiHble TPAaHMIBI MaJOpOCCOB,
MIpU3HABas 3a IEPECENICHIAMH NPAaBO COXPAHATh CBOM «CTapOUYEPKECCKUE
OOBIKHOCTHY», HAllMOHAJbHBIC TPAJULUH, KU3HEHHOE YCTPOHCTBO. BHOBBL
MIpUOBIBIIIEE HACEIEHHUE MTOJIH30BAIIOCH MHOTOUHCIICHHBIMH «KaJOBAHHBIMID
TIPUBWICTHAMHU.

IlorpannuHelii XapakTep COBpEMEHHOM Teppuropun benropoackoit
00J1acTH ONpeieNuil 0COOEHHOCTH €€ UCTOPHYECKOH CHCTEMbI pacCeIeHHs B
XVI — XVII 88. B XVII BB. cioxuniace MHUPOTHAS CUCTEMa pacCeleHUs,
CBSI3aHHAsl C BO3BEJCHHEM benroponackoil 4epTsl, KOTOpas MpeicTaBiisiia
coboii cucteMy (GOpPTHOUKAIMOHHBIX COOPY)KEHHUH, 3eMIISHBIX BaJIOB U
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€CTECTBEHHBIX MPEIATCTBUNA. Bee ropoaa, BOZHUKIINME HA 3TOH TEPPUTOPUHU
Ha nipotspkeHnH XVII B., 6buH ropoa-KperocT.

Be16op MecTa as1st OCHOBaHUS HOBBIX TOPOJIOB OBIIT HE CITy4aiiHBIM. YKe
B koHre XVI — Hayane XVII| BekoB rpamoctpoutenscTtBo B MOCKOBCKOM
rOCyZapCTBE BEJIOCh MO YETKOMY IUIaHy. MecTo Uil 3aKiIagKd HOBOTO
ropoja HCCIEeN0BaIoCh, MaTepHalbl pa3BelOK IOAABANINCH B bospckyro
Hdymy Ha paccMoTpenue, JlyMa yTBepxkzaana cMeTy, MECTO U uepTex. s
COOPY)KEHUsI KPEIOCTU 110 CMETe MOCHUIAJICS BOEBOAA C OTPSIIOM, KOTOPBIH
110 OKOHYAHHUU Pa0OT COCTABJISLT «CTPOEIIbHBIC» KHUTH — MOJPOOHBIH OTYET
¢ yeprekaMu. E>KerofHelif OTYET O COCTOSHUHU T'OPOACKHMX YKPEIUIEHUH U
HEOOXOANMBIX UCITPABJICHHUAX BOCBO/IA TPECTaBIISLT B PaspsaHbIil mprkas.

VYxperuieHus B10JIb 00OPOHUTENIFHOM JIMHUM HA TEPPUTOPUH HBIHELTHEH
Benroponckoii 001acTu A€NMMIKCh Ha B2 OCHOBHBIX THUIIA, B 3aBUCHMOCTH OT
HX PAcCIOJOXKEHUS M CTPaTerHuecKOoro Ha3HadyeHHs. OTO 3eMIISHbIE
YKpEIUICHUS] U YKpeIuleHHs, copMHUpOBABILIHECs BIIOJNb OEPEroBOil JTHHUH.
K nepsomy Tumy otHocsaTcs kpenoctu bonxosua, benropoma, Hosoro
Ockona u Hexeronbcka. B SI0moHoBe u BepxococeHcke yKperieHus
ABJISUIMCH YaCTBhIO TOPOJCKUX CTEH. Takue YKpeIuleHUs paclojiaraiuch Ha
OTKpBITHIX CTENHBIX y4acTKax Oe3 ecTeCTBeHHbIX mperpai. Bropod Tun
KpernocTei ObUI JepeBSHHBIM, HE NMEN 3eMIIHBIX YKPEIUIGHHUH U CTPOMICS
Ha BBICOKMX Oeperax peK B KayecTBE CTOPOXKEBOH 0a3bl M1 BOCHHOIO
KOHTPOJIS HaJl OpoJaMu U IiepenpaBaMu.

C xonua XVII — Hayana X VIII BekoB ¢ pocToM BOJIN3U KPEHOCTEH JKUIIBIX
MoceNIeHNH HaMevaeTcs IepBast INIAHUPOBOYHAsL KaHBA, KOTOPasi MOCITyKHIa
CBOETO pOAa OCHOBOW JUIsl JalibHEHIIero (OpMHUPOBaHUS [JIAHOB T'OPOOB.
Ux pasmepsl, KoH(Urypaus, BHYTPEHHSS IUIAHUPOBOYHAS OpraHHU3AIMA
HapsLy C TAKUMH (haKTOpaMH, KaK YUCIEHHOCTh MOCAJACKOr0 HACENEHUS M
HEOOXOJMMBIA HEepPUMETP OrpakKAAIONIMX OOOPOHUTENBHBIX COOPYXEHHH,
MPUCYIIUX KPEHOCTAM, JAUKTOBAJIUCh TaKKe HAIMpaBICHUEM JIOpOT,
MPOXOMAIIMX Yepe3 TIopoja, pPACHOMOKEHHEM KpPEMOCTHBIX MPOE3XKHUX
OarreH, ynoOHBIMM BBIXOJAMHU K pEKaM, MAIIHSIM, BbIIacaM U OCOOEHHO
THAPOrpapUIECKUMH YCIOBUSIMH U PETbeOM.

@OpMUPOBAHUE  IUIAHUPOBOYHOM  CTPYKTYpbl  MaJlbIX  TOpPOJIOB
benroponckoit o0nacTn Ha HAdaJbHOM JTale MOXKHO MPOCIEANTh Ha
npumepe Banyek, buproua.

T'opon Bamyiiku 6s11 moctpoer B X VI Beke Baons Kanemuycckoit noporu
B MecTe, T/ie peka Baiyii coequasack ¢ pexoit Ockon. Mcropuaecku ropos
3aKJIaJBIBAICS KaK TOPOA-KPENOoCTh, YeM M OBUIO OOYCIOBJIEHO €ro
pacIiono)XeHrne Ha BBICOKOM yTece Ha IpaBoM Oepere pekw Bamyii, a Takxe
BBITSHYTYIO BAOJNb Oepera IUTaHWPOBOYHYIO CTPYKTYpy. ['oponckas
KPEeIocTh MMeNa B IUTaHE TPANeHHeBUAHYIO (OpPMY, HIDKHIM OCHOBaHHEM
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KOTOpOH CIIy)XWia IokHasi cTeHa. Ha BepxHeil BbicoTe BHYTpEHHETro cpyoda
HaxXoJWiIcs MOCT, HWJIM TOJ, Ha KOTOPOM MOXHO OBIJIO pa3MeCTUTh
KpEMOCTHYIO ocany. B cTapuny «kpenocTHas ocafa» 0O3Hadana pa3MelieHue
Ha BaJlax BOOPYXXKEHHBIX T'apHU30HOB JUIsl OTpakeHHsl HamajaeHus. Kpome
CeBEpHOW OalllHH, KPErocTh HMeNa CEeMb JYOOBBIX YETBIPEXYTOJIBHBIX
OamreH. Brlcora OamieH cocraBiisiia OT CEMH JO BOCHBMH MeETpoB. B
LEHTpaJIbHOW OallTHe HAXOMWINCh BOpOTa MHMpUHONH 4 Merpa. Bopora
Ha3bBauch Criacckumu, Hukonbckumu u Tpownrtkumu (Bonsaeivn) [3].

Tl'opon buprou 6bu1 ocHOBaH B 1705 r. Ha MecTe OOOPOHUTEIHLHOTO
ykpemieHust Ha Oeperax pek Tuxas CocHa M ee HEOOJBIIOTO MPUTOKA
Buprouka. OcHoBaTelxssMH TOpoja CTall BBIXOALBI M3 OJIM3JIEXaIIero
ropoJia-KpernocTd Ycepja, HUMEBIIMMH 3JeCh B  HemocpencTBEeHHOM
6m30CcTH CBOM «1auny. ['opoa uMen CBOOOHYIO INIAaHUPOBKY. YJIUIIBI ObUTH
OpPUEHTUPOBAHBI Ha PEKY U LIEHTP, TaK Ha3bIBa€MbIH CTaphlii 3aMOK [4].

Y 100HOE pacnonokeHne Ha OCHOBHBIX TOPTOBBIX TPAHCIOPTHBIX MYTSIX,
NPOXO/IMBILHUX B TO BpeMs Yepe3 TOPOJI CTaJlo OCHOBAaHHUEM JJIs TaJIbHEHIIIEro
IUIAHOMEPHOI'0 Pa3BHUTHS IOpoJid, B TOM YHCIE C 3KOHOMHYECKOH TOYKH
3peHHs.

Ha 0cOOEHHOCTH IUIAaHMPOBOYHOW CTPYKTYpPBI M XapakTep 3acTpOrKH
rOpoJIOB HAa Ha4yaJlbHOM OJTale B MEPBYIO OYEPe]b BIMUIN: pelibed
MECTHOCTH, IIPUPOJIHbIE YCIIOBUS, MECTO IIOCEJIICHHsS B OOOPOHHOM
CTPYKType, TpPaJULMHU KU3HU YCTPOMCTBA, YpPOBEHb 3HAHUM U OIBIT
CTpOUTEIICH, MECTHBIE CTPOUTEIIbHBIE MaTepHalIbl (OCHOBHON — JPEBECHHA).

I'panocTpoutensHple  mpaBuiaa  KOMIUIEKCHOTO — IIPOEKTUPOBAHUS
BKJIIOYAJIM DA HOPMATHBHBIX MOJNOKEHHH, COOJIOJCHHE KOTOPBIX
00€eCcIeunBao BBICOKYIO XYI0)KECTBEHHO-KOMITO3UIIMOHHYIO OpTaHH3aLHIO
cyry6o (hyHKIMOHAJIBHOTO IIENOr0 — B MEPBYIO OYepenb 3a CYeT TOHKOTO
BKJIIOYEHHS B JIaHAMA(PT BCEX 3IIEMEHTOB TOPOACKOr0 opraHm3ma. Jlms
TOpOJOB-KPENoCTell XapaKTepeH NMPOCTONH THIl MJIAHUPOBOYHOTO PELICHUS
COOpyXeHUil. B OCHOBHOM, KBaJIpaTHOW WJIM TPSMOYTOJBHOH (QOpPMBI,
MIOCTPOMKH OTAEIbHO cTosiinue. OcHOBHOM (yHKIHMel ObL1a 000poHa. [2]

M3ydyenne ucTopur OCHOBAaHMS MalbIX FOpOJOB BIOJIbL benroponckoit
TPaHMIB TO3BOJSIET JIy4Ile IOHITh HCTOPHUYECKYIO AWHAMUKY 3TOTO
pernoHa. Bce 3TH Topoja MMeNnMm BaXXHOE CTPAaTETMYECKOE 3HAuYCHHE,
CIIYXXHWJIH KpPEHOCTAMH M IEeHTpamMHu TOprobiu. CEromHs OHH SBIISIOTCS
LBETYIIMMHU TOpOJaMu ¢ 60raToi HCTOpUEH, KOTOPBIE POAOIIKAIOT UTPATH
BaXXHYIO POJIb B )KM3HHU PETHOHA.
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TEOPETUYECKHE OCHOBBI OIIPEJAEJIEHUS CTOUMOCTH
CTPOUTEJIBHO-MOHTAKHBIX PABOT B CYJIEBHOU
IKCIIEPTU3E

st Toro, 4ToObl YCTAaHOBUTH (pakTHUeckre (PUHAHCOBBIC U3ACPIKKH B
obnacTH peanu3aldd CTPOUTENFHO-MOHTaKHBIX pa0OT MM MPOBECTH
OLICHKY HAHECEHHOMY B XOJE BBIIOJIHEHHS 3alad YpPOHA, HEOOXOAUMO
OIPeNIeNIUTh CTOUMOCTh CTPOHUTEIBHO-MOHTAXHBIX paboT B CyneOHOM
skcneptuse. [IoMHMO MEepeYrcIeHHOro, IMeeT CHIY B CIIOPHBIX CIIyYasx
MEXIy CTOpOHAMH IPOEKTa - 3aKa3YMKOM M HCIIONHHUTENEM, a TaKkKe B
CTPAaXxOBBIX CHUTYallMsiX M TPU pENIeHHH HHBIX BOIPOCOB B cdepe
crpouternbeTaa [1].

CTOMMOCTB CTPOUTEIBHO-MOHTaXXHBIX PabOT B CyHeOHOH IKCIepTH3E
omnpenersieTcs aHaNM30M HEeoOXOAMMOH JOKYMEHTAlUH, TEeXHHYECKUX
pEraMeHTOB, HOPMATHBHO- INPABOBBIX aKTOB M CYNEOHBIX MPELEICHTOB.
JlaHHBIA MpoLECC OCYLIECTBISETCS 3KCIEPTOM, KOTOPBIM 3aHUMAaeTcs
U3y4YeHHEM BceX (haKTOPOB, OKA3bIBAIOIINX BIMSHHE HA CTOUMOCTB PadoT -
WHOIALNA, [IEHB Ha MaTepHaIbl, TPYJAOBBIE PECYPCHI M HHBIE (PUCYHOK 1).
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CTOMMOCTL CTPOMTENLHO-MOHTaXHLIX paboT (CMP)

Puc. 1 — (DOpMI/IpoBaHI/Ie CTOUMOCTHU CTPOUTECIIBHO-MOHTAXKHBIX pa60T

Takum 00pa3oMm, ompeneseHne CTOMMOCTH CTPOMTELHO-MOHTaXKHBIX
padot B cyneOHOl IKCIepTHU3e MO3BOJISIET JOCTUYh OOBEKTUBHOCTH B ydeTe
JIAHHBIX 00 M3JIEPIKKaX Mpolecca CTPOUTETbCTRA.

Kpome TOro, aHamu3 METOJOB M CIHOCOOOB OIIGHKHM CTOMMOCTH,
¢dopMupyemblii Ha OCHOBE W3Y4€HHs OCHOBHOH  JOKyMEHTAllWH,
TEXHUYECKHX XapaKTEPHCTUK, IPABOBBIX aKTOB M CYIEOHBIX PEILICHUH B
cepe CTPOUTENILCTBA, YKa3blBaeT Ha HEOOXOAMMOCTh ydeTa BCEX
0COOEHHOCTEH, CBS3aHHBIX C (DOPMHUPOBAHUEM CTOMMOCTH padorT.

OneHka CTPOUTENBHO-MOHT@)XXHBIX pabOT B  COOTBETCTBHU C
TpeOOBaHUSAMH  CyHEOHOW OKCIIEPTU3bI OCYLIECTBIISICTCS Ha OCHOBE
OTIpeIeIEHHBIX TEOPETUIECKUX OCHOB [2]:

1. HopmaTuBHO - TMpaBOBBIX: HCIIONB30BAaHHE  HOPMATHBOB,
pernaMeHToB, Tapu(OB, CTAHAAPTOB M HHBIX HOPMATHBHO - HPaBOBBIX
TpeOOBaHMI, KOTOpBIE DPETYIHPYIOT NPOLECC pPeaTn3aliH JesATEIbHOCTH
OopraHu3aluil CTPOUTENBCTBA

2. MeroznoB OLICHKH: CpaBHUTEIBHBIA aHAIN3, METOX COMOCTaBUMBIX
CHeNOK, 3aTpaT U MogoOHoe. Kaxkaplid M3 MepedncIeHHbIX METOIOB HMeeT
CBOHM OCOOSHHOCTH, IIPEUMYLIECTBA U HEAOCTATKH, I03TOMY BBIOOp TOT'O HIIH
HHOTO crioco0a HalpsSAMYIO 3aBUCHT OT KOHKPETHOMU 3a1auyl U CHTYaLlHH.

3. TexHHMYECKUX COCTABIAIOIIMX paboT: Il OLEHKH CTOMMOCTH
CTPOHUTEIBHO-MOHTAXHBIX Pa0OT BaKHBIM JJIEMEHTOM SBISIETCS Yy4eT
Ba)XKHBIX XapaKTEPUCTHK - OOBEMBI, KaueCTBO, CIOXKHOCTb peaH3aliH -
BJIMSIONIMX Ha CTOUMOCTH CTPOHUTENBEHOrO IPOEKTA.

4. DKOHOMHYECKHX OCOOCHHOCTEH: y4eT HEOOXOMUMBIX IJIIEMEHTOB -
UHQIIMSA, PHIHOYHAS KOHBIOHKTYpA, KypCc BaJIOTHI W MHOTO€ IpYroe,
BJIMSIONICE HA U3MEHEHHS LICHBI CTPOUTEIbHO-MOHTAXHBIX Pa0oT.
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[ToMuMO TEpEYUCIEHHOT0, BaXKHO OOpPAaTUTh BHUMAHHE HAa TOT (aKT,
YTO aHAJIU3 METOAOB U IOJXO0/I0B PACCMaTPUBAEMOTr0 TpoIiecca B CyAeOHOM
9KCTIEPTHU3E COCTOUT U3 MOJHOLEHHOT'O U3y4YEHUs CITIOCOOOB U MEXaHH3MOB,
KOTOpBIE TIPUMEHSIOT JKCIEPTHl B CBOEH [EATEIbHOCTH NPH OLEHKE
CTOMMOCTH CTPOHUTEIHHO-MOHTaXKHBIX padoT. K TakoBBIM MeTOmaM MOKHO
oTHecTH crenytoiee [3]:

1. AHanmu3 TpPUYACTHBIX K CTPOUTEIHLHOMY IPOEKTY JOKYMCHTOB -
JIOTOBOPBI, COTJIAIIICHUS, CMETHI, CICIU(UKAIIUY, JTUIICH3UN U WHBIC aKTHI,
coJieprkaiue B cede cBeZeHus 00 HCCiielyeMOM O0BEKTeE.

2. TlpuMeHeHHME HOPMATHUBOB TEXHHUYECKOrO pEriIaMEHTa - aKThI,
PETYIUPYIONIHE CTPOUTENBHO-MOHTaXKHBIE paboThl sl  (OPMHUPOBAHMS
00BEKTHUBHOW U Hanboyee TOYHOW CTOMMOCTH CTPOHMTENBHBIX MPOLECCOB U
HEOOXOIUMBIX PECYPCOB.

3. O0parenue K CyJeOHBIM MpEIeICHTAM U HOPMATHUBHO - IIPABOBBIM
aKTaM. VYuyer 3aKOHOB, HOpMAaTHUBOB u HWHBIX }IOKyMeHTOB,
perIaMeHTUPYIOIIUX BOIIPOCHI CTPOUTEILCTBA. Kpome TOTO,
OCYIIECTBIISIETCSl aHAIHM3 CXOXKUX IO PACCMATPUBAEMOMY CTPOUTEIBHOMY
NPOEKTY CYACOHBIX pEHICHHH W MpPaKTHK, - PEIIAloNIMX BOIPOCHl IO
OITPEJIETIeHUI0 CTOMMOCTH.

DKCcHepT uUrpaer OfHy M3 CaMbIX BaXKHBIX pOJei B Mpolecce OLEHKU
CTOMMOCTH CTPOUTEIbHO-MOHTaXHBIX pabor. OJHOW M3 3a1ay SBISETCS
OLIEHKA peaJIbHbIX H3EPKEK CTPOUTEIHHOrO IpOoIiecca, MPOU3BOIMMas Ha
OCHOBE aHajM3a IOJYYEHHBIX JaHHbIX. HeoO0XoouMo y4HTHIBATH BCe
0COOEHHOCTH, KOTOPbIE MOT'YT BIIMSITh HA KOHEUHYIO CYMMY ITPOEKTa.

CrienmanicTy BaKHO BIIAJIETh MPO(ECCHOHANBHBIME 3HAHUSAMH B
cdepe CTpOUTENHCTBA, & TAKIKE ONBITOM W HEOOXOAUMBIMH HaBBIKAMH IS
IPaMOTHOTO W OOBEKTHBHOIO IPOBENEHUSI UCCieoBaHusA. MeToankamu
paboThl JKCHepTa MOTYT ObITh CpPAaBHEHHE CTOMMOCTEH, W3y4YeHHE IIeH Ha
MaTepHabl U YCIYTH, OLEHKY TPYAOBBIX PECYPCOB M WHbIE, HALlCNICHHbIE Ha
Ka4yeCTBEHHOE OIpe/IeJIeHUe CTOMMOCTH PadoT.

Jisi  KOMIIETEHTHOTO  OMNPEACNCHHS CTOUMOCTH  CTPOUTEIBHO-
MOHTQ)XHBIX pad0T, HEOOXOIMMO YUUTHIBATH BCE OCOOCHHOCTH, BIIHSIOIINE
Ha KOHEYHYI0O CyMMYy — 3TO KIIOYeBas Jeranb mnporecca. OCHOBHBIMHU
(akxTopamu, Ha KOTOpbIE BAXKHO 00pAIaTh BHUMAHHUE SIBJISIOTCS [4]:

1. VYpoBenb wuHOusANMU. VI3MeHEHHS [OAHHOrO SJEMEHTa MOTYT
CYIIECTBEHHO IIOBJMATh HA CTOMMOCTh MAaTEPUANIOB, OOOPYAOBAHUS U
TPYIOBBIX pecypcoB. HeoOXoauMO YYWTHIBATH MPOTHO3bI TPH OICHKE
CTOMMOCTH CTPOUTEIHHO-MOHTAXHBIX paloT.

2. CtonMoCTh MaTepHajoB U yciuyr. Mi3MeHeHus: YpPOBHS 1ICH UMEIOT
MEPBOCTEIICHHOE BJIMSHUE HA KOHEUHYIO [IEHY MpoekTa. [Ipu pacuere BayKHO
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YYUTHIBATH BCE BO3MOXKHBIC KOJICOAHUS Ha HEOOXOIMMEBIC CTPOUTEIHHEIC
PECYpCHL

3. 3atpatel Ha TpymoBble pecypchl. OrmpeneneHue W3AEpKEeK Ha
pabouyro CwiIy - OIHa W3 COCTaBJSIONMIUX WTOIOBOM CTOMMOCTHU
CTPOUTEIEHO-MOHTAXHBIX pa0oT. Takke OIlleHKa KOJHMYECTBA YacOB PadOThI,
CTaBKM OIIaThl, J(GGEKTHBHOCTH pabOTHl IMMOMOTAIOT  OOBEKTHBHO
OIPENICIIUTh TPYA03aTPATHI.

4. Tlpoume wm3mepkku. CHEUATUCTy HEOOXOJUMO YYHTHIBATH BCE
JIOTIOJTHUTENIbHBIC (DMHAHCOBBIC 3aTPATHI- JIOTHCTHKA, apeH/Ia 000y IOBaAHUS
Y MHCTPYMEHTOB, KOMMYHAJIBHBIC PACXOJbl U MHBIC, BIHUIIOIINC HA OOIIYIO
HUTOTOBYIO CTOUMOCTB CTPOUTEIIEHO-MOHTAXKHBIX Pa0oT.

MOoXHO caenaTh BBIBOJ O TOM, YTO YU€T MEPEUYHMCICHHBIX (aKTOPOB
JaeT BO3MOXKHOCThH CICIMATKCTY pPEaM30BaTh MOJIHOICHHBIA aHAIU3 WU
00eCreYnTh 0OBEKTUBHOCTD SKCIIEPTHON OICHKH CTOMMOCTH CTPOUTEIBHO-
MOHT@)XXHBIX pa0oT. DTO KpaiHe HEOOXOIMMO B CIOpPHBIX CHUTYaIlHsX,
KOH(JIMKTaX B 00JIACTH CTPOUTEIHCTBA.
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CYJIEBHAS ITPAKTUKA OIIPEAEJIEHUA CTOUMOCTU CMP B
CYJAEBHOM SKCIEPTU3E

CyneOHasi TpakTWKa — Ba)KHAasg 4YacTh B ONpPEIEICHUH CTOMMOCTH
CTPOUTENBbHBIX paboT. BO3MOXHOCTP W3y4eHHUS] peallbHOrO  OIbITa
MPENBIAYIINX CYIeOHBIX PEIICHUH 110 aHaJIOTHYHBIM CIydasM IO03BOJSET
COKpaTHUTh PUCK OLIMOOK U MPEIB3STOr0 OTHOLIEHUS B YOPMUPOBAHHH [IEHBI.

21.]'[5[ TOro, ‘-ITO6BI YCTaHOBUTH CTOMMOCTL CTPOUTCIBbHO-MOHTAYXXHBIX
pabor B cyneOHOH SKCIEpPTH3e 4YacTO HCIONB3YIOT TaKHe METOAbl W
NPUHIMUIIEL, Kak [1]:

1. CpaBHuTENbHBIN aHATU3. DTO METO, B OCHOBE KOTOPOTO - H3y4EHUE
CTOMMOCTH MOIO0HBIX CTPOMTEIBHBIX PabOT B pacCMaTpUBAEMOM PETHOHE,
KOHKPETHOM BpEMEHHOM Iiepuone. st onpeneneHuss NpUMEPHONH CyMMBI
9KCHEPT HCIHONb3yeT OQHIMANbHbIe AAHHBIE, a TaKXKe CTAaTUCTHKY H
PBIHOYHYIO CTOUMOCTD Pa0oT.

Ilponecc  cpaBHHUTEIBHOTO  aHAIW3a  COCTOMT W3 OTAIoOB,
NPECTaBICHHBIX HIKE:

— TOHMCK TOJOOHBIX PadoT. DKCIEPT HAXOAUT BUABI U 00beM pador,
NOUIeKAIMX ~ CpaBHeHHWIO. Hampumep, 1O  KOHKpPETHOMY  THILY
CTPOHTENBCTBA, HEOOXOOMMBIM MaTepHallaM, TpPYIOBBIM pecypcaM H
000pY/IOBaHUIO VISl peaIN3allnu.

— TIOWCK U M3y4YeHHe O(QUIHANBHBIX JaHHBIX. JKCIIEPT aHAIU3UPYET
opUIuanbHBIE WCTOYHMKU IAHHBIX — CTaTHCTUKA CTPOHUTEIBHOH cdepbl,
OTYETHl KOMIIAHMH — JUI1 ONpEAeNIeHHS CpedHeill IIeHBl peann3anuy
MTOAOOHBIX CTPOUTENBHBIX PadoT.

— aHaJNU3 PHIHOYHOH CTOMMOCTH. V3ydeHme SKCIIEpTOM PBIHOYHBIX
LEH Ha HEeOoOXOAMMBIE CTPOUTENBHBIE MaTepHajbl, TPYIOBBIE PECYPCHl H
yciyru. [lanee BHECEHHE NaHHBIX B IPOBOAMMBIN aHANM3 ISl JaIbHEUIIETO
(OpMHpPOBaHHMS AKTYAIFHOCTHU LICH 32 BHINOIHEHHE paboT.

— (QopmMupoBaHHE CPaBHHUTENHFHOTO aHANMMW3a. OKCIEPT BHOCHUT
MOJTyYEHHBIE B XOJIC aHAITM3a JAHHBIC B CPABHUTENBHYIO TaOIHITY WITH OTYET.
OT0 HEOOXOmMMO Il TOTO, YTOOBI COIIOCTaBUTH CpPENHUE CTOMMOCTH
MOAOOHBIX W WMHBIX BHUIIOB CTPOWUTENBHBIX paboT, a Takke (HaKTopoB,
BIUSFOLINX HAa M3MEHEHHE IIEHbI B TOM HIIM HHOM CiTydae.
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CpaBHUTENBHBIN aHATIM3 — METO, MO3BOJISIIOLINN MPAKTHYECKH TOYHO
OLIEHUTh  CTOMMOCTh  CTPOWTEIBHO-MOHT@XHBIX  pabotr,  Omaromaps
MONY4EHHBIM B XOA€ aHalW3a IAaHHBIM M3 Pa3IMYHBIX OQHIMAIbHBIX
WCTOYHHUKOB, a TAaKXKe CIEHU(UKH PErHOHAa M HEOOXOAMMOIO0 BPEMEHHOTO
orpeska [1].

2. HopMmaTHBHBI METOJI - OJJH U3 METOIOB ONpEeNIeHNs] CTOMMOCTH
CTpOUTENBHBIX paboT. OCHOBaH Ha CYIIECTBYIOIIMX HOpMaTHBax 3aTpar Ha
Marepuaibl, TPYIOBble pecypchl U obopyaoBaHue. [t peanu3anu 3TOro
METo/Ia AKCIIEPT PacCUUTHIBAET CTOMMOCTH paloT, ONMHMPasch Ha THUIIOBHIE
HOPMAaTHBBI M aKTyaJIbHbIE HHAEKCHI (PaKTHYECKHX 3aTpaT.

[Ipouecc  peanu3anmy  HOPMAaTUBHOTO  METOJla  COCTOMT W3
OITpE/EICHHBIX TAIOB:

— YyCTaHOBJIEHHME 00be€Ma CTPOUTEIBHBIX pabor.  DKcnepToMm
aHaJM3upyeTcs O0BbEM, XapakTep, a TakXKe KOIUYECTBO HEOOXOANMBIX
MaTepuaos, 060py)1013aH1/m U TPYAOBBIX PECYpCOB [Jisd BBIIIOJIHCHUA
paboThI.

— (¢opmupoBaHue HOpMaTHBOB 3arpaTl. Kaxzaplii Bum pador,
HEeoOXOMUMBII MaTepuai, 000pyI0BaHKe, TPYIOBBIE PECYPChI TOABEPTarOTCs
YCTAaHOBKE CTaHAAPTHBIX 3aTPaTHBIX HOPMATHUBOB, YTBEPIKICHHE KOTOPBIX
3aKpeIusieTcss 3a TOCYJapCTBEHHBIMH OpraHaMHM MM OTPacieBBIMU
CTaHAapTaMU.

— TOACYeT CTOMMOCTH pabor. MroroBas cymMa BBIIOIHEHHS
CTPOHUTENBHBIX PabOT COCTOUT U3 MX 00beMa, yCTaHOBJICHHBIX HOPMAaTHBOB
3aTpar, a TaKKe CTOMMOCTH HEOOXOOUMBIX MaTepUajioB, TPYLOBBIX PECYPCOB
1 000pyJOBaHUSL.

— yder MHIEeKcoB (akTuueckux 3arpar. s yTOuHEeHUs MOTydeHHON
CTOMMOCTH CTPOHUTENIBHBIX PAa0OT OTCIEKUBAIOTCS KONEOaHHS LEeH Ha
MaTepHalibl, TPYILOBBIE Pecypchbl, odopyaoBaHue. s 3TOro mpUMeEHSIOTCs
aKTyaJIbHBIE JaHHbIE HHIEKCA (PaKTHIECKHX 3aTpaT.

HopmaTtuBHBIH MeTOx — OIIMYHAS BO3MOXKHOCTH OIEPaTUBHO U
9 }EeKTHBHO NPOU3BECTH OLEHKY CTOMMOCTH CTPOUTENbHO-MOHTAXKHBIX
paboT, OCHOBBIBASCH HAa CTaHAAPTHBIE HOPMATHBHI H JaHHbIE. Ba)KHO yuecTs,
YTO IMOJOOHBIA METON MOXET HE YYHTHIBATh OCOOCHHOCTH PEalli3yeMOro
CcTpoWTenbHOr0 TmpoekTa. I[loaTomy ero mpuMeHeHme Oymer Oornee
9 }EeKTUBHBIM TIPH Y4aCTHH 3KCIIEPTOB, MMEIOIIUX HEOOXOANUMEBIE OIBIT M
3HaHMA [2].

3. DKcrepTHas OLEHKa — 9TO METOJ] OIICHKH CTOMMOCTH CTPOUTEIBHO-
MOHT@)XXHBIX PaboT, IPH KOTOPOM 3KCIEPT NPOBOIHMT aHAIN3, HA OCHOBE
KOTOpOro (opMHUpyeTcsi 3aKIIOUeHHE O CTOMMOCTH IMPOBOAMMBIX PadoT, ¢
ydeToM OCOOeHHOCTeH mnpoekra. J[aHHOE HCClenoBaHUE BKIIOYAET B ceOs
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n3ydyeHue (pakTopos, BIMAIOMIMX HA IEHOOOPA30BaHKE, a TAKXKE JIeTaIbHBIN
pacder 3aTpar Ha MaTepHalbl, YCIYTH U TPYIOBBIE PECYPCHL

[Ipouecc mpoBeneHHsT SKCIIEPTHOW OILEHKH COCTOMT M3 CIIEAYIOIIMX
JTarloB:

— TONroToBKAa  MHQOpMAmuU. OKCIEpT 3aHUMaercss cOOpoM
HeoOXonmuMOH HH(pOpPMAIMKM O pEaTn3yeMOM CTPOUTEIBHOM IIPOCKTE —
o0beM, XapakTep padoT, MaTepuasibl, 00OpYyIOBaHHE, YCIYI'H, TPYILOBHIE
pecypcbl. Taxke NpOMCXOQUT aHANN3 AaHHBIX O IIEHaX M UHJEKCax.

— wu3ydeHue 3arpar. OCyllecTBIsIeTCs AeTabHBIA aHanu3 3arpaTr Ha
CTPOUTEJBHBINA MPOEKT: MaTepHaNbl, TPYIOBBIE PECYpChl, 000pyIOBaHHE U
npouee.

— aHaJM3 PbIHOYHBIX IIeH. VM3ydeHne ppIHOYHBIX 1IeH Ha HE0OXOIMMbIe
JUISl IPOEKTa MaTepUallbl, YCIYIH U TPYIOBBIE PECYPCHI C TIOCIESAYIOIINM UX
BHECEHUEM B NPOBOIUMBIN aHaimn3. KpoMe TOro, yauThIBarOTCs KOIEOAHUs
IICH U MHICKCHI (PAKTUYECKHX 3aTpar.

— yder uHbIX (akropoB. IIpoucxoaut yder (akTopoB, HUMEIOIIUX
OTHOIICHHE K (POPMUPOBAHHIO CTOMMOCTH padorel. K TakuM OTHOCHTCS
CIIOKHOCTh TPOEKTa, €ro JIOKAIMs, CPOKH BBIMOJHEHUs, a TaKxke
KBaJIM(UKALHS UCTIOTHUTEIIEH.

— DJKcHepTHOE 3akitodeHre. GopMHUpyeTcs 3aKIIOUeHHE O CTOMMOCTH
paboT ¢ y4eToM MONy4YeHHBIX B XOZIE aHalM3a JaHHBIX, METOIUKH pacuera 1
000CHOBaHHS MTONYYEHHBIX LUQD.

TouHblii 1 HamboNee HAJEKHBII METO] OLIGHKH CTOMMOCTH pador —
JKCIIEpTHAsl OleHKa. braromapst ydery Bcex (akTopoB, BIHAIONIMX Ha
3aTpaThbl, METOJ] TAPAaHTUPYET MPABUIILHYIO OLIEHKY M MO3BOJISIET 3allUTHTh
HMHTEPECHI 3aKa34HKa, IPeTOCTaBIsA TOUHbIe JaHHbIE [3].

4. CyneGHple TpeLeAeHTH. PeanbHble Clydan peIIeHUS CyIOB,
KOTOpBIE MOT'YT OBITh HCIOJIB30BaHbI JJIsl IPUMEPa B IPUHATHU PELICHHI B
HOBBIX CyneOHBIX nenax. Hampumep, CBS3aHHBIX C OLIEHKOW CTOMMOCTH
CTPOUTEJbHBIX paboT. JaHHAsi NMpaKTHKa SIBISETCS YaCThIM BBIXOIOM JUIS
pEIICHUs] BOIIPOCOB M TOMCKA OMPEICICHHBIX MOIXOM0B M3 aHaJOTHYHBIX
CUTyaluil.

Ob6pamenne kK CyneOHBIM MPEHEHISHTaM COCTOUT H3:

— UW3yYeHHE MPEIbIAYIIUX 3aKPBITHIX Jell. YYAaCTHHUKH CyIeOHOro
MpoLIeCcca — CYAbH, OPUCTHI — AHATU3UPYIOT MPOLICIIHNE CYeOHbIC PEIICHMUS
JUTSL OTIPE/ICIICHHS TPUMEHEHHBIX paHee (DAKTOPOB U MPHUHIIMITOB B OJOOHBIX
cIyJasix.

— TMOHMCK OTJAMYMA M CXOACTBA. BBISBICHHE OTIMYUTEIBHBIX YepT
MEXY CXOXKHMH CYACOHBIMU JIETTAMU JIJIsI OTIPEACIICHUS 11e1eCO00pa3HOCTH
MIPUMEHEHHUS TIPELIE/ICHTa K KOHKPETHOMY CITy4aro.
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— TpuHATHE pelleHus. Ha paHHOM »3Tame YYacTHHUKH CyAeOHOTrO
mporecca IeNarT BBIBOL O HEOOXOMMMOCTH B HCIIONB30BaHHU TOTO HIIA
HHOTO CyneOHOro MpeleiecHTa B PacCMaTpUBAEMOM Cliydae. AHAIOTHYHOE
3aKphITOE €70 MOXKeT OBITh HCIONB30BAHO KAk TpUMEp WA Kak
000CHOBaHHE PEIICHUSL.

— y4YeT aKTyalbHOCTH W aBTOpUTeTHOCTH. CyneOHBIA MpereeHT
JIOJDKEH OTBEYaTh AKTYaIbHOCTH ¥ TPUMEHHMOCTH K KOHKPETHOMY
paccMaTpuBaeMOMY JIeTy.

CyneOHble TPEIEJCHThl [TOMOTalT JOCTUYh COMIACOBAHHOCTH |
00BEKTHBHOCTH B BOMpPOCAX MPHHSITHS pEIICHHs] 00 OIEHKE CTOMMOCTH
CTPOHUTENbHBIX pPaboT. [loMuMO 3TOro, MOmMOOHBIE ClydaW MO3BOISIOT
CTaHIAPTU3UPOBATH MOIXO/ K 3aKPBITHIO CYTEeOHBIX Pa3OMpaTeIbCTB HCXOS
W3 OMbITAa MPEIBIIYIIUX JeN, & TAKKe BIMSIIOT Ha pPa3BUTHE MPAaBOBON
cucteMsl [4].

Hepe‘II/ICJ'IeHHbIe BbIIIC METOAbI U IPUHIMUIILI ITO3BOJIAIOT DKCIIEpTaM U
CyneOHOMY MPOLIECCy ONMPEIETUTh CIPABEITHBYIO H 000CHOBAHHYIO OIIEHKY
CTPOUTEIBHO-MOHTAXKHBIX paboT B 00J1aCTH CyeOHOM IKCIIEPTH3HI.
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METOJUKHU ONNPEAEJEHUA CTOUMOCTU CMP B
CYJAEBHOM SKCNEPTU3E

OnHUMU U3 OCHOBHBIX MHCTPYMEHTOB, BIHMSAIONIMMH Ha Ka4yeCTBEHHOE
pellieHHe CTPOHUTENBHBIX CHOPOB W TapaHTHUPYIOIIMMH 3aKOHHOCTh U
CIpaBeUIMBOCTb B  OOJAaCTH  CTPOMTENBLCTBA, SIBIAIOTCS  METOIUKHU
OITpeJIeICHUsI CTOMMOCTH CTPOUTEIHHO-MOHTaKHBIX PadoT.

AXTyaJIbHOCTh PaccMaTpUBAEMOr0 MHCTPYMEHTA OLIEHKH CTOMMOCTH
CMP, onpenenena HeKOTOpbIME (hakTopamu [1]:

1. VBennueHue KoilMyecTBa CIIOPOB B 00JacTH cTpouTenbcrBa. Ha
CeFOllHﬂIHHI/Iﬁ JC€HBb YUCJIO OPUIUYCCKUX CIIOPOB U paSHOFHaCHﬁ, CBS3aHHBIX
C BBIIIOJIHEHHEM CTPOMTENHbHO-MOHTaXHBIX paboT, CHJIBHO pacTer.
Paspemute 1OMOOHBIE CIOPHI  BO3MOXKHO —OJarofapsi  OINpeIelICHHIO
00BEKTUBHOM CTOMMOCTH PadoT.

2. TlotpeGHOCTH B 3alllUTe HHTEPECOB CTOPOH. PaccMaTtpuBaembie
MeTonuKK onpenenenus croumoctd CMP B cyneOHOI dKcrepTh3e AaloT
BO3MOXXHOCTB 3aIIIUTUTh HHTEPECH! BCEX CTOPOH YYaCTHUKOB CTPOUTEIIHLHOI'O
nporecca, odbecriedrBasi 0ObEKTUBHOCTD B pa3pelIeHHH BOIPOCOB.

3. TlpodeccuonanpHas IKCIIEPTH3A. HeobxonumocTtsb B
npo)ecCHOHANIBHBIX 3HAHUAX M OIbITe B cepe CTPOUTENbCTBA H
OlpeNieNieHUsT CTOMMOCTH PAboT IoMoraeT JIOOWTBCS JOCTOBEPHOCTH
pe3yabpTaToB  AKcHepTH3. PaccMaTpuBaeMble METOAUKH — ONpeleTeHHs
OCHOBaHBI HA IIEPEUHCICHHBIX JJIEMEHTaX, YTO OOECIIEUMBAET BBICOKYIO
KBaJTH(DUKAIIMIO SKCIEPTOB.

4. TIpozpaduHocTh # OOBEKTHBHOCTh. METOMUKU  OIpEHeNeHHS
croumoctd CMP 1 UX HCIIONIBb30BaHUE O3BOJSIOT JOOUTHCS MPO3PAYHOCTH
U OOBEKTHBHOCTH IPOLECCAa CTOMMOCTH CTPOUTEIEHO-MOHTAXKHBIX paboT.
Bbrnaromapst 3TOMy MOXXHO MHHHMH3HPOBATh MPEIB3SATOE OTHOIICHHE H
ommOKU pu GOPMUPOBAHUH 3aTPAT HA CTPOHUTENHCTBO.

K OCHOBHBIM NPHUHIMIIAM W METOJIaM, XapaKTePHBIM JUTSI METOJOJIOTHI
cyneOHOM SKCIePTH3HI, OTHOCST Ciemytomue [2]:

1. HesaBucumocth U OecnpHCTPacTHOCTh. JlesATeNbHOCTh, OTIMYHAs
OT MHTEPECOB CTOPOH, MPOBEICHNE IKCIIEPTHU3 UCKIIOYHUTENBHO HA OCHOBE
(haKkTOB 1 3aKOHOB.
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2. TlpodpeccuonammsM ®  KBanudukanws. Hannume  BBICOKOM
KBATU(UKAIIMA ¥ KOMIICTCHTHOCTH B OOJIACTH TIPOBEICHHS IKCICPTH3HL
Kpome Toro, BaxkeH OMBIT pa0OTHI y AKCIIEPTa, BO3SMOXKHOCTE OOBEKTHBHO
OIICHUBATh, BO3HUKAOIIINE B XOJIC MPOIIECCa, BOMPOCHL.

3. OOBEKTUBHOCTH u JI0Ka3aTeIbHOCTb. Crpemienue K
00BEKTHBHOCTH U JIOKA3aTSILHOCTH B XOJI€ MPOBEACHUSA 3KCIEPTH3HI U 110
UTOT'Y MOJTYYCHHBIX PE3yIbTaTOB. AHAIH3 (DAKTOB, TAHHBIX, MATCPHUAIIOB IS
000CHOBaHHOT'O BEP/IUKTA.

4. CucreMHOCTh M MeTOmUYHOCTh. CymeOHas SKcHepTH3a TpeOyeT
CHCTEMHOr0 M MeroauuHoro moxaxoga. Os3aTenbHOE — CISAOBaHHE
HEOOXOMUMBIM METOAaM M MPOIEAypaM Ui OMNPEACICHUS TOYHOCTH U
HAJEKHOCTU TIOTYIaEMBIX PE3YJIbTATOB.

5. YeTkocTh U PO3pauHOCTh. KaskIpIii STam MpoBOIUMON SKCIICPTH3BI
JIOJDKEH OBITh TIOAPOOHO M YETKO PACIMCaH M MPO3PAUYCH JJIs BCEX CTOPOH
cyJeOHoro mporecca. ITo HYXKHO JJIsl TOr0, 4TOObI 00EeCIIeunTh JI0BEpUe K
pe3yabTaTaM 3KCIIEPTU3bI U CIIPABEIIMBOCTD MpOIIecca.

PaCCManI/IBaCMBIC l'lpI/IHL[I/Il'[bI u METOAbI SABJIAKOTCA OCHOBOﬁ
METOJIONIOTUH  CYy/IeOHOW OKCIEPTU3bl M SIBISIOTCS  KIIOYEBBIMH IS
peanu3anuy KauecTBEHHOr0 W HauOoJjiee TOYHOrO pe3yibraTa B CyneOHON
MIPaKTHKE.

OreHKa CTOMMOCTH CTPOHTEIHHO-MOHTAKHBIX Pa0OT - BaXKHBIM 3Tall
NpU  peanu3aluM Tpolecca CyAaeOHOW OSKCHepTH3bl U pa3pelleHus
CTPOHTENBHBIX  BompocoB.  CyIIecTBYIOT  pa3iUYHbBIE  METOIUKH,
WCTIONB30BaHUE KOTOPBIX XapaKTepHO ISl ONpPENeTCHHs CTOMMOCTH
CTPOUTENBHO-MOHTaXHBIX pador [3]:

1. Meron cMETHO# CTOMMOCTH - OIHMH U3 PaclpOCTPaHEHHBIX METOAO0B
OLIEHKH CTOMMOCTHU CTPOUTEIFHO-MOHTaKHBIX paboT. OCHOBaH Ha CO3MaHUU
TOYHBIX CMETHBIX PAcyeTOB CTOMMOCTU CTPOUTEIBHBIX PadOT, YYHTHIBAs
ce0eCTOMMOCTH BCeX HEOOXOAMMBIX M3JIEPKEK - MAaTepUalioB, TPyA03aTpar,
MaIIMHO3aTPaT, aMOPTHU3AIMU 00OPYIOBAHUS U TIPOYETO.

2. Meron HopmatuBHO# crommocTd. OCHOBaH Ha HCIIONB30BaHUU
HOPMATHBOB, YCTAaHOBJICHHBIX  T'OCYJapCTBOM 581071 oTpacieBoi
OpraHM3alliel, W OINpPEIeNCHHBIX MAaHHBIX MIJIS ONpPEAETCHHUS CTOMMOCTH
CTPOUTEIIbHO-MOHTAXHBIX PaboT.

3. Meron cpaBHenusi. Hcrmosnp3oBaHME MeETOHAa MOXET MOMOYb
oneHuTh cromMoctb CMP ¢ momMoIpio cpaBHEHHS ¢ TIOAOOHBIME paboTaMu
OT APYrUX NOAPSTIUKOB.

4. Merox WHIEKCAIIMH - KOPPEKTHPOBKA CTOMMOCTH CTPOHTEIHHO-
MOHTQ)XHBIX pa0oT ¢ y4eTOM H3MEHEHHS HHJIEKCa IIeH Ha COOTBETCTBYIOIINE
MaTepuansl W yCIyrd. Meron WHOSKCAIlMd YYUTHIBAeT HHQISNUI U
M3MEHEHHE IICH Ha PHIHKE.
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W3ydnB paccMOTpeHHbIE BBIIIE METOAWKH, MOXHO OLEHUTh HX
MIPENMYIIECTBA U HEOCTaTKU. MeTo ] CMETHOIM CTOMMOCTH - TOYHBIH pacyer
(MHAHCOBBIX  W3IEP)KEK, HO  CYIIECTBEHHBIE TpPYyIO03aTpaTsl  IpH
(opMupoBaHuH CMeTHl. MeTol HOPMAaTUBHOW CTOMMOCTH - HE SIBIISIETCS
MIOJTHOCTBIO  JIOCTOBEPHBIM. MeTox CpaBHEHHMST W WHAEKCAMU JaloT
BO3MOXKHOCTH OLIEHHTH CTOMMOCTH palOT, MCIOJIb3YsS PHIHOYHBIE YCIIOBHS,
HO C O'PaHUYEHHOCTBIO K JIOCTYIy CPAaBHUTEIBHBIX JTAHHBIX.

Jlist Toro, 94TOOBI HE ONIMOWTHCSA C BHIOOPOM METOAWKH B IPOIECCE
OIpEeJIeTIeHUs] CTOMMOCTH CTPOUTEIBHO-MOHTAXHBIX PadoOT B cyneOHOM
9KCIIEPTU3e, BAKHO YUYUTHIBATH TOYHOCTH OOCTOSITENLCTB W YCIOBHS
paccmarpuBaemoro cyaeOHoro nena. Kpome Toro, BaxHo He 3a0bIBaTh PO
00BEKTHBHOCT ¥ 3aKOHHOCTh ONPECICHUS CTOUMOCTH padoT [4].

PaccMoTpeHHBIE BbIIE METOAWKA HMEIOT M IPEUMYILNECTBa, U
HenocTatkd. CTOMT yYMTHIBATH TOT ()aKT, YTO Ha Pe3yNbTaThl CyAeOHOI
9KCIEPTU3bl MOTYT IMOBJIHATH pa3Hble (aKkTOphl - HOCTyN K MH(OpManuu,
KOMIIETEHTHOCTb M OIIBITHOCTB 9KCIEPTa, Kakue-TM00 00CTOsATENbCTBA Aea.
Meroauky oOmpeieneHuss CTOUMOCTH CTPOUTEIbHO-MOHTKHBIX paboT
BQXHO OINpPENEssITh COINIACHO KOHKPETHOM CHTYyallMM, LeNd W 3alaud
9KCIIEPTHU3BI s 00ecriedeHnsi OObEeKTUBHOCTH PE3YJIbTaTOB.

Coznanne HOBBIX METOAOB Ha 0a3e peaau3yeMbIX pa3paboToK - MeHee
TPYLOEMKHH Tmporecc. OTO CBA3aHO C TEM, 4YTO YKE CYIIECTBYET
OlpejieJIeHHass OCHOBa, 4@ CaM MPOLEecC SBJISETCA  JIOTHYECKUM
MIPOJIOJDKEHUEM CYXIICHUH 0 HEOOXOIMMOCTH YTOUHSIOMUX AeiicTBuil. [Tpn
(OpMHUPOBaHMM HOBBIX METOAMK BaXHO C(HOPMHPOBATH CIPYKTYpPY H
ONpPEJEIICHHBIN aJIrOPUTM UCCIIEIOBaHUM.

MoxHO cAenaTe BbIBOX O TOM, 4YTO HEMHOIOYHCIEHHOCTb
pa3pabOTYMKOB METOAMYECKUX PEKOMEHJAlWi [0 BOIPOCaM OLEHKH
croumoctt CMP, - 3akoHOomepHas uepta passutust CCTD, koropas
COXpaHseTCs B TeUEHHE JUINTEIBHOIO BPEMEHHOI'0 NIEpHO/aA.
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OCOBEHHOCTHU IMNPOBEJAEHUSA CTPOUTEJIBHO-
TEXHUYECKOM 3KCHEPTU3HI 1O YT OJIOBHBIM JIEJIAM

B X04€ HU3YyUCHUSA Cy)]C6HBIX JCJI, CBsA3aHHBLIX CO CTPOUTECILCTBOM,
HEpEJKO BO3HHMKAIOT BOINPOCHI, pEIIEHHE KOTOpPBIX TpeOyeT 3HaHWit
CTPYKTYpPbI IIPOBEJCHUS 3KCIEPTU3bl, a TAKKE CHELHUAIbHBIX MMO3HAHUN B
paccMaTpuBaeMoil obnactu. KioueByio ponb B JaHHOM Cilydae HIparoT
cyzneOHbIe CTPOUTENBHBIE (CTPOUTEIBHO-TEXHOIOTHYECKUE) SKCIICPTHL.

OOBEKTOM H3y4eHUs] JaHHOM CTATbU SIBISIIOTCA CyIeOHO-IKCIIEPTHBIC
CUTYallud IO PACKPBITUIO OTPULATENBHBIX (DAKTOPOB M IECTPYKTHBHBIX
MIPOLIECCOB, pEATU3yeMbIX B paccMaTpUBAacMOM CTPOUTEIBHOM IIPOEKTE,
KOTOpBIIi HAHOCUT Bpell OKpYyXalollel cpele OOMTaHHS - 3JaHUSM,
COOPYXKEHUSIM, 4YEJOBEKY, - SBILSIIOLICHCS TNPUYMHON BO30YKICHUS
YTOJIOBHOTO JI€Na C MOCJIEAYIOINM POBEIEHUEM 3KCIEPTU3BI.

Iponecc pacciemoBaHHs YTOJOBHOTO JeNa B CTPOHUTENBHOH cdepe
TpeOyer HEeOOXOAMMBIX CHEHUAIU3UPOBAHHBIX IO3HAHMH B 00JIaCTH
MIPOEKTUPOBAHUSI U CTPOUTENBCTBA 34aHUN U coopykeHuil. K aThm 3HaHUsIM
TaKKe OTHOCATCS HPOQECCHOHANIBHAS JKCIIEPTH3a B HOPMAaxX W IIpaBHIIaxX
CTPOUTENHCTBA, HW3MEHEHHE CTPYKTYPhl CTPOUTENBHBIX MAaTEpPUaoB B
mporiecce, SKCIUTyaTaui 00BEKTOB U METOIBI MX M3ydeHus [1].

CyneOHass CTpOWUTEIHHO-TEXHUYECKAs] OKCIEPTH3a, KakK MpaBuUIIo,
Ha3Ha4yaeTcs MO OMNpEAENCHHBIM IpH3HAaKaM MpecTymuieHus. K TakoBbIM
OTHOCHIT:

- HapymeHus B (MHAHCOBOW YacTH B XO/I€ CTPOUTEIHCTBA OOBEKTA:
CTOMMOCTh ~ pabOT, MaTepuaioB, KOHCTPYKIUH, HEOOXOOUMBIX IS
peanm3anuy mporecca;
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- TIOBPEXICHHE CTPOUTEIHHOIO0 OOBEKTa, YACTHYHOE WU IIOJTHOE
pa3pylleHue B X0/ie JECTPYKTUBHBIX JeHCTBUN;

- TOTepsd OCHOBHBIX (DYHKUIMOHAJIBHBIX M OKCIUTYaTAI[HOHHBIX
Ka4ecTB B CTPOUTEIHLHOM 00BeKTe [2].

Lens CTpOWUTENHHOW HKCIEPTH3Bl B YrOJOBHBIX JEIaX COCTOUT B
MpoBepKe (aKTOPOB, TaK WM HHAY€ CBSI3aHHBIX C TIPECTYIUICHUSMU B
CTpouTENbHOW cdepe, W HA3HAYaeTCs TOJIBKO TMOCIE IOCTAHOBJICHUS
cienoBarensi. K paccmarpuBaeMbiM GakTopaM MOXKHO OTHECTH:

1. Kpaxa cTpouTeIbHBIX MaTepHasIoB.

2. Hanuuue HecuacTHBIX CITydaeB Ha OOBEKTaxX CTPOHUTEIbCTBA —
MIPUYMHEHUE CMEPTH WU KaKOro-JIn0Oo yiiepOa 3J0pOBbIO YeIOBEKa.

3. OcyuiecTBieHHE  TPOBEPKH  OC30MACHOCTH  CTPOHUTEIBHBIX
KOHCTPYKIHUH.

4. MoIeHHUYEeCTBO W TIOZ/IENTBIBAHHE TEXHUYECKOM
JOKyMEHTalluM, 0e3  NpPOXOXKICHUS  TPOBEPKHM  TOCYAApPCTBEHHOMN
AKCHEPTU30M.

Hduns toro, 4ToObl  BO3OYAMTH  YrOJOBHOE  J€J0  BaXHO
IIPOKOHCYJIBTUPOBATHCSA CcO CIICIIMAJIMCTOM, KOTOpLIﬁ OLICHUT
HE0OXOUMOCTh B HE3aMETUTEILHOCTH TPOBEPKU MECTa MPOU3OLIEIIIETO
coObIThsi. CorJIacHO OCOOCHHOCTSIM pPaccMaTpHBaeMOro Jiena, JKCIEePTOM
MIPUHUMAETCSI PELICHHE O COOCTBEHHON KOMIIETEHI[UH U YYaCTHH B HEM.

Baxnsim acnexktom mpu HazHadeHnn CCTD sBngercs cpok ee
MIPOBECHUS, ONpPEIEIsIeMbIi C y4acTHEM IOTEHIMAIBLHOrO JKCIepTa -
cBenyuiero jmna. Kpome Toro, ctout oOpaTHUTh BHUMaHHE Ha BPEMEHHOU
(akTop - MPOMEKYTOK BPEMEHHU C MOMEHTa MPOM3OLIEIIICH CUTYyalluu Ha
00BEKTE CTPOUTEIBbCTBA JO Hayaja CICJCTBEHHOW CTPOHMTENLHO-
TEXHHUYECKOH OKCIEPTH3bl. 3aTATMBAHHE MOMEHTA TPHHATHS pEIICHUs
MOXET MPUBECTU K MOTEpe HEOOXOAMMBIX MaTEpUAllOB M 00pa3lioB M3-3a
PEMOHTHBIX padoT.

CTOUT NOMHHUTB O TOM, YTO B X0Jie cOopa nHpOopMaLuH isi CyeOHOTr0O
Jie7ia, TPUCYTCTBYET 3alpeT Ha CaMOCTOSTENbHbIM MOMCK JaHHBIX JUIS
MIPOBEICHUS IKCIIEPTU3BL

BakHbIM 3TamoM B Mpolecce MPOBEACHHS CYAeOHO-CTPOUTEIHHO-
TEXHUYECKOH IKCIEPTU3bI ABJISETCS MPOBEACHHE HATYPHBIX HCCIEIOBAHUIA.
Caenymiee JHIIO - 3KCIEPT - MOXKET MPOBOIUTH 3aMephl U OpaTb oOpasIisl
CTPOUTENBHBIX MAaTEpUaliOB HECYIIUX M OrPAXKAAIOIIUX KOHCTPYKIUI
o0beKkTa C JANbHEUIINM 3aKPEIUICHHEM TMOJMYYEHHBIX JaHHBIX JUIS
MIPOBEICHUSI CPABHUTEIILHBIX UCCIIEMIOBAHUI B OyAyIIeM. DKCIepT JOIKEH
UMETh OECMPENsATCTBEHHBIM JOCTYN K MOMEIICHUSIM sl peau3aluid Ux
BU3yallbHOTO OCMOTpa U, MpPH HEOOXOAUMOCTH, HWHCTPYMEHTAILHOM
TIPOBEPKU BCETrO OOBEKTA.
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CrnenoBartens, ONMpasch Ha 3aJa4d M IEJIM HWCCIEAOBaHMS TI0
paccMaTrpuBaeMoOMy ey, HWMEeT IpaBO MOPYYUTh IOJHOLECHHOE
paccienoBanue HEKOTOPOMY  KOJIMYECTBY  CIICIMAJIM3WPOBAHHBIX
OpraHu3alii. DTO CBSI3aHO C PA3JIMYHBIM IepeyHeM OOOpYAOBaHUS U HX
KOMIIETEHTHOTO IIEPCOHANIA C HAaBBIKAMH NPaKTHYECKOH paboThl B 001acTH
cTpouTenbeTBa [3].

CyneOHO-CTpONUTENHHO-TEXHIMYECKas SKCIIEPTHU3a OTHOCUTCS K IpyIIIe
WH)KEHEPHO-TEXHUYECKUX SKCIEPTU3, OCHOBOM KOTOPOH SIBIISIFOTCS 3HAHUS B
0o0JIaCTH ~ CTPOHMTENIFHOH  MEXaHUKH, TEXHOJOI'MH  CTPOHMTEIBLHOTO
MIPOU3BOJICTBA, TEXHOJOI'MU W3TOTOBJICHUSI CTPOMTENBbHBIX JeTalled u
KOHCTPYKLUH, OCHOBaHHE CTPOUTEIBHOTO MPOM3BOJICTBA u
MIPOEKTUPOBAHHSL.

Junst Toro, 4roObl 3KCIIepTHasi OlleHKa Obula Ooliee TOYHOH, B Xoje
CJIeICTBEHHOT 0 Tiporiecca Jyist noiaydeHus JaHHbpix CCTO, BaKHO yUUTHIBATh
BCE HEOOXOAMMBIE DIEMEHThI OKpyXeHUWs. Ha wuccrmemyemom ydacTke
9KCIIEPTOM aHATU3UPYETCSl 0OCTAHOBKA ITYTEM HATYPHBIX UCCIIEIOBAHHUMN AJIs
¢ukcay naHHBIX. [lOCKONBKY TOCHeIHEe HE HMEET 3aKperIeHHOM
JIOKyMEHTAJILHO (OPMBI, TO 3TO MOTYT OBITh M ay/lHO -, BHUAEO3AIUCH, W
INUCbMECHHBIC KOHCIICKThHI U CXEMBI.

PaccmoTpuM npuMep ¢ HECHACTHBIM CIIy4aeM B CBSI3M C OOpYIIEHHEM
Hecylleld KOHCTPYKIMH Ha OOBEKTe CTPOUTENLCTBA. B paHHOM ciydae
9KCIEPT IPOBOAUT KOMIUIEKCHBIM aHAJIN3 HA OCHOBE OLEHKH COCTOSHHS
00BEKTa KOHCTPYKLMU M OTAEIBHBIX JIEMEHTOB U HMOHMCKAa MPU3HAKOB,
MPUBEIIINM K CIIyduBLIEMYcsl. BeicTpanBaeTcst nmocienoBaTenbHas MOJEIb
II0 TOPSAKY COOBITUI, SKCIEPT NPEROCTABIIET MONTYyYECHHbIE PE3yIbTaThI 110
paccMaTpuBaeMOMY BOINPOCY CIIEAOBaTeNs, MPUMEHss BCE MONyYCHHBIE
MaTepHabl IO Jey.

CCTD Ha MecTe MpPOUCHIECTBUS HA3HAYAETCS JJIsl TOUHOM (pukcannu
YCIIOBUH MeCTa CiIydas ¥ U3bATHS HEOOXOAUMBIX 00pa3LOB MaTEepHAaIoB I
HCCIIeOBaHMs B mporiecce [4].

HaywuHo-MeTomudeckuii anmapaT 3KcIiepTa B 00JIACTH CTPOUTEIHCTBA -
HEOIHOPOZAEH — 3TO CBA3aHO C:

- HCHONB30BAHMEM B TIPOIECCE METOIMUYECKHX pPEKOMEHIAaui
CyNeOHBIX  OKCIIEPTOB, COAEPKAIIMX  OOWIMPHBIE PEIICHHS  dYacTo
BCTPEUAIOLIIXCS BOIPOCOB;

- HCIONB30BAaHUEM I'OCYIapCTBEHHBIX CTaHIAPTOB;

- HCIOJNB30BAHMUEM CTPOUTENBHBIX HOPM U NPABHUII;

- HCHONB30BAHMEM TEXHWYECKMX  PEIJIAMEHTOB,  COIEPKAIIHX
HHPOPMALIHIO 00 UCCIIEAOBATEECKON AEATEIEHOCTH.

Meroauka IPOBEIACHUSI CTPOUTENBHO-TEXHHUECKOH 3KCHEPTH3BI B
obmeM ¢GopmaTe 3aKIIOYA€TCS B CPaBHCHHHM IIONYyYCHHBIX B XOne
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HCIOJb30BaHUA BU3YAJbHBIX HWHCTPYMCHTAJIBbHBIX METOJOB JdaHHBIX U
TEOPECTUICCKUX PACUCTOB, HOPMATUBHBIX JAaHHBIX [5]
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HAYEPTATEJIbHASI TEOMETPUS 1 UH)KEHEPHASI
I'PA®UKA KAK HEOTBEMJUIEMAS YACTb )KU3HU
APXUTEKTOPA

HauepratenbHast reoMeTpusi M WHXEHEpHas Trpaduka SBISIOTCS
HEOTHEMJIEMOH YAaCTBIO JKH3HM apXuTekropa. J[laHHas cHenuaisbHOCTh
TpeOyeT pa3BHTOE NPOCTPAHCTBEHHOE MBIIUICHHE, YMEHHE CO3/1aBaTh H
YHUTATh YEPTESKH, a TAKKE 3HAHUS TEOMETPUUECKUX OCHOB JUIS NAJTbHEHIIINX
¢bopmMooOpa3oBaHUiI B TPOCKTHPOBAHWUHM  3HaHWN.  JHCIIMILITUHBI
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«HauepTaTelbHas TE€OMETPHS W HHXEHepHas Trpaduka»  SBISIOTCS
OCHOBOITOJIATAIONIMMU B WX HpodeccHOHaNbHOH *XM3HUA. C TOSBICHHUEM
HOBBIX TEXHOJIOTWMH, KOTOpbIE YIPOIIAIOT paboTy apXUTEKTOPOB C
yepre)xaMd M HUX O(GOpMJIEHHEM JaHHbIE HAayKH HE YTpPaTWIA CBOIO
Ba)KHOCTD.

[lepBOHaUaIEHO MOXHO MOJYMAaTh, YTO «HAUEpPTATENbHASI TEOMETPHUS U
WH)KEHEpHas rpaduKa» - 3TO BCETO JIMIIb JUCHUIUIMHBI, KOTOpbIe 00s13aH
W3YYUTh  KKABIA  CIENHMANUCT TOAOOHOH  HampaBlICHHOCTH, Kak
TEXHUYECKHE 3HAHHS JUIS BBINOJHEHUS! CBOeH paboThl. XOTS MMEHHO 3TH
HayKH SIBJISIFOTCSI CAMBIMH BKHBIMH B TMIPOSKTUPOBAHUH 3[aHUH, BElb MPU
MOMOIIMA HayepTaTeNbHOW TEeOMETPUH U TpadUKH apXUTEKTOp M0
BOIUIOLIIEHHSI CBOEH WIEeM BHIUT €€ B TOYHBIX JeTajsX, Onaronmaps
OpPTOrOHAJIBHOW, aKCOHOMETPUUECKOHN 1 TIEPCIIEKTUBHON MPOEKIHAM.

HekoTopble apXUTEKTOpPBI, KOTOpPbIE CO3Jajl MHOKECTBO INPOEKTOB,
MOAYEPKHUBAIOT BAXKHOCTh 3TUX JuUCHMIUIMH. Apxurektop A.B. Cremanosa
ropopmwia: «MBIIJIEHHE apXUTEKTOpa 3aKJIIYaeTcss B HECTaHJapTHOM
BBIDAJKEHUU TPEX OCHOBHBIX IPOSIBICHUNA APXUTEKTYphl: IPOCTPAHCTBO,
00beM, mIockocThy. Takum 00pa3oM, IPOCTPAHCTBEHHOE MBILIIICHUE UMEET
OOJIBIIYI0 3HAUUMOCTH JUIsl OyAYIIUX CIIEIMAINCTOB, a IOMOYb €€ Pa3BUTh
NIOMOTaeT «HadepTaTeIbHasi TEOMETPUSD).

HaueprarenbHast reoMeTpus BKIIOWAaeT B ce0sS M3YYEHHE TaKHX
JMCLUIUIMH KaK: reoMeTpudeckue opMbl, METOIBI H3MEPEHUH, IOCTPOCHHUS
U n300paXKeHHs B TPEXMEPHOM IPOCTPAHCTBE NPH IOMOLIM Pa3IHYHBIX
BUI0B Npoekiuil. [lepedncneHHple yMeHHs O3BOMSIT apXUTEKTOPY CO3/1aTh
TOYHbIE U TIPONOPIMOHAIBHBIE UYEPTEXKH, a TAKXKE CO3/aTh IMpPaBUIIbHbIC
(acansl, pa3pesbl, IIaHbI ¥ AeTaIU 30aHud. ['paduka mo3BossieT NpaBHIIEHO
ohOPMUTH YepTeXH IS MX JaJbHEWINero HCHOJIB30BAaHHUSA B XOIe
peanuzanuu npoekra. C ee IOMOIIbIO CHEHHUATHCT YKa3bIBAa€T TOYHBIC
pa3Mepbl, HOPMAaTUBBl U COEAWHEHUs, YTO B CBOIO OYepeb YIIPOLIAET
CTPOUTEINIBHBIN IpoLIECC.

IToMuMO Ba)KHOCTH Ka)KJ0H AUCHIUIIIMHEI 110 OTEILHOCTH, BMECTE OHU
YIOPOIIAIOT  KOMMYHHKALMIO ~ MEXAy  3aKa3unkaMW, HWHKCHEpaMH,
Iu3aiiHepaMn W cTpouTensMH. [IpaBuiIbHO OGOPMIICHHBIE YEPTEXHU
MOMOTaloT m30eXaTh Kakux-1r0o KOH(IMKTOB. MMeHHO s co3maHus
NpaBWIbHBIX YEPTEXKEW B «HAUEPTATEIbHOM TIE€OMETPUM U HHKEHEPHOU
rpaduke» CyImIeCTBYIOT NpaBWia M HOpMBEL Hampumep, mepcrieKTHBHAs
MIPOEKILMsST TO3BOMSIET BCEM YJYacTHHKAM CTPOWTEIHCTBA TOHSTH HJCIO
apXHUTEKTOpa B €€ TPEXMEPHOM n300paskeHnH. [ 3TOro 4epTex JIOIKEeH
ObITh TNPAaBWIBHO IIOCTPOCHHBIM, T.€ IIPU €ro CO3/IAHUM JOJIKHBI
HCTIONB30BAThCS  ONpEAETEHHBIE METOAbl M TpaBwia. Tak HambOoiee
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pacIpocTpaHEeHHBIM METOJIOM IOCTPOCHUS! IIEPCHEKTUBBI SIBJISIETCS «METO]T
apxurexropa» (Puc.1)

<4,

Puc.1 «Meron apxurexkropa»

HecoMHEHHO, MTOMHUMO «METOAa AapXUTEKTOpPa» CYIIECTBYIOT elle
CHoCcOObI TIOCTPOEHMUS MEPCIEKTUB, HO JIAHHBIN SIBJSIETCS OJMH M3 CaMbIX
NPOCTHIX, TAK KaK JUIsl €ro MOCTPOSHHS TPEeOYIOTCS JTMHUS TOPU30HTA U JIBE
TOYKH CXOJa M KOHEYHO K€ NMPOEKLHs o0beKTa B IBYX IUIOCKOCTAX. He
CTOMT JyMaTb, YTO B YEPTEKE CaMbIM Ba)KHbI U ITIaBHBIM JUIS HOHATHS
SIBJIACTCS IIEPCIIEKTHBA, BaXKHBI TAKXKE IIPaBUIIbHbIE 0003HAUCHNS (Pa3MepoB,
0003HAaYeHHS 4YepTexeH, pa3pe3oB, MaTEpUaIOB, OCCH U T.O), MOITOMY
JVCLUIUIMHBI «HaYepTaTeNIbHas TeOMEeTpUs U HHXKEeHepHas IpaduKay BasKHBI
JUISL apXUTEKTOPOB.

=
T
o
o
z

= Eﬁm

1,5b 1,5b 1,5b

15b

Puc.2 ApxutekrypHsiii y3Kkui mpudr

Eme ogHrM He HamMeHee Ba)KHBIM JJIEMEHTOB B UEPTEXKE, SBISIETCS
MIOCTPOCHHE TEHEW HE TONBKO B MPOEKIHs (YPOHTAIHHON M TOPH30HTAIEHON
MIPOEKIINH, HO U B TIEpCIIeKTHBE. Benp B co31aHny M BEIUEPUNBAHNH TLIAHOB,
pa3pe3oB, (acagoB U T.J, UTPAET BaXKHYIO POJIb HE TOJIBKO YETKOCTh JIMHUH
U TPaBWIBHOCTh BCEX OCTAJBHBIX JJEMEHTOB, HO U TeHU. VIMEHHO OHHU
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MO3BOJISIOT MOHSTH TEHEBBIE CTOPOHBI OYAYIIEro MPOEKTA U PACTIONOKECHHIE
TeHell B MPOCTPaHCTBE OT JIFOOOr0 HUCTOYHHMKA CBeTa (SCTECTBEHHOTO HIIH
HCKYCCTBEHHOT0).

B Hacrosimiee BpeMsl TEXHOJOTHH HAYT BIEPEd, OHH HECOMHEHHO
TOBJTUSIJTA HA «HAYEPTATENbHYIO TEOMETPHUIO U HHKEHEPHYIO rpadukn». Bee
Yalie JaHHbIe TUCIUIUTHHBI HHTETPUPYIOTCSI C MEPEIOBBIME TEXHOTIOT HAMH,
9TO ITO3BOJSICT HAMHOIO IPOIIE COOMIOAAThH BCe HOPMEI M mpaBmwia. K
MpUMeEpy TaKKe MPOrpaMMBbI Kak: HHHOBAI[MOHHOE MOJICTIMPOBAHHUE 3/IaHHU -
co3maer HUGPOBYIO MOJECHb 3[aHMS, COACPXKAIIYI0 BCE HEOOXOMNMYIO
TEOMETPHUI0, MATepHallbl W CHCTEMBI, CHCTEMa aBTOMATH3MPOBAHHOTO
MPOSKTUPOBAHUS — MO3BOJISIET CO3/IABATH TPEXMEPHBIC YEPTEXKU M CO37aeT
Jpyrue aBToMaTH4eckd. HOBbIE BO3MOXHOCTH TO3BOJSIFOT apXHUTEKTOPaM
co3/1aBaTh OOJIBIIE BAPUAHTOB 32 KOPOTKHI CPOK.

HaveprarenbHasi TeoMeTpusi U HWHXEHEpPHas rpaduka SBISIOTCT
BXHOW YaCThIO PabOThI ApXUTEKTOPOB. APXHTEKTOP — 3TO HE MPOCTO
YEJIOBEK, KOTOPBIA CO3/aeT KPACHBYIO KapTHHKY, HO U TOT, KTO JOJDKCH
CO3/1aTh BEPHBIE YEPTEKH BCEX COCTABIIMIONIMX 31aHusA. IMEHHO B CO37aHHA
NPaBWIBHBIX UYEPTEKEH 3aKIIFoUaeTcss BaXkKHAs pPOIb «HAYEPTATEIHHON
reOMETpUM U WHKEHepHOW rpadukny. brmarogapst HOBBIM TEXHOJIOTHSM
JaHHBIC MUCUUIUIMHBI CTANM elle BaKHee B paboTe apXHUTEKTOPOB, OHU
00€eCIIeYNBAIOT X MOIIHBIMU 3JIEMEHTAMH [UIsl BBIIOJIHEHHST HEOOX OUMBIX
3ajad.
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OCOBEHHOCTHU MOJEJIMPOBAHUSA OITOPHOT'O Y3JIA
CTAJIEXKEJIE30BETOHHON ®EPMbI C METAJUIMYECKUM
Y3JI0M

B HacCToAIIECEC BPpEMA, OCHOBHBIM IMOKA3aTCJIEM HAJC)KHOCTU, ABIACTCA
(G PEKTUBHOCT, KOHCTPYKIIMH, TO €CTh, 3alpPOEKTHPOBATH HECYIIYIO
KOHCTPYKIIUIO TaKUM 00pa3oM, 4TO0 OHa YIOBIIETBOpsUIa BCE TPeOOBaHMUs
Hecylel crocoOHocTH. [IpOEKTHPOBIIMKK HAILIM pEIIeHHEe JaHHOIO
BOIPOCa B OOBEIMHEHUH CTAIM M OETOHa B ONHOW KOHCTPYKLMH, OHHU
co3panu ¢epMy, B KOTOPOH BEPXHUH IOSC COCTOMT M3 JKelIe300eToHa,
COEIMHEHHBIM B OIOPHBIX Y3/1aX IOCPEACTBOM 3aKIaJHbIX JAeTajei ¢
HIDKHUM CTalbHbIM HosicoM. [Ipu npuMeHeHnH cranexene300eToHa MBI
JOCTUTAEM 3HAYMMBIX DE3ylbTaTOB B YIYYIIEHHH OKCILTyaTallHOHHBIX
Ka4yeCTB U IMOBBIIICHUN HAJEKHOCTH KOHCTPYKIHU.[4]

AXTyalbHOCT TEMBI, IIPE/ICTaBIEHHON B CTAaThE, MOATBEPKAACTCS TEM,
YTO MPUMEHEHNUS JaHHOW KOHCTPYKIIMM O4eHb orpaHuyeH. Mcxons u3 atoro
aKTyaJleH M BOIPOC KOHCTPYKTHBHBIX OCOOCHHOCTEH OIIOPHOTO Yy3Ia
JaHHOrO THma ¢epM. B naHHON cTaTbe MBI PacCMOTPHM OIHMH BapHaHT
OIIOPHOTO Y3JI1a ISl IPOSKTUPOBAHUS POMBIIUICHHBIX 31aHUH.[3]

Paccmorpum BapuaHT (epMbI C jKelIe300eTOHHBIM BEPXHHM II0SICOM,
COEIMHEHHBIM B OIIOPHBIX Y3/1aX IIOCPEACTBOM 3aKIaIHBIX AeTajel C
HIDKHAM CTQJIBHBIM TIOSCOM. 3aKkiIafHble JETald OMNOPHOrO y3Jia B TaKOH
(epMe 00BeMITIOT OETOH BEPXHETO MOsCa, PACIIONOKEHHE B MAPaJUICIbHBIX
BEPTUKAJIBHBIX TUIOCKOCTSIX.[2]

[Ipn MpOEKTHPOBAaHWUM MPOMBIIIICHHBIX 3JaHWH C HCIOJIB30BAHUEM
CTaNle)KeIe300eTOHHBIX  ()epM  BO3HHKAeT psii  mpoOieM, KOTOpBIe
HEO0OXOIMMO PEIInuTh B Tpoliecce KoHCTpynpoBanus.[1] CTtponTenbcTBO ¢
MIPUMEHEHUEM CTaJIeXeIe300€TOHHOH (epMbl OTIINYAETCS BO3MOXXHOCTBHIO
CO3JJaHUSI OTPAaHMYEHHOW BapHaTHBHOCTBIO KOHCTPYHPOBAHHS IOIOOHBIX
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KOHCTPYKLHUH, O3TOMY OJIHOH M3 TPOOJIeM, 3a4acTyi0, CTAHOBUTCS BOIPOC
0 KOMIIOHOBKE W pacueTe COCJMHCHHE Ha CThIKe CTANHd U OeToHa. J{is
npuMepa Mbl OyAeM HCIONB30BaTh OJMH W3 CYIISCTBYIOIIMX BAapHAHTOB
KOHCTPYMPOBAHU y3J1a CoeIMHEHHUs (puc.1).
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Puc.1. KomnoHoBka y3J1a CONPSKEHUS BEPXHETO JKEJIe300€ TOHHOT'O TI0sica C
HWKXHUM METAINIMYECKUM: a — BU]L C60Ky; 0- BHUJ ClIEpeain;
B — aKCOHOMeTpPI‘IeCKPII’I BUI

Jns monmydeHue pacueTHOM CXEeMBbl, MaKCUMAaJIbHO HMPHOIIKEHHOH K
peanbHON paboTe KOHCTPYKLMH HEOOXOAMMO YIENUTh 0c000e BHHMaHHE
MOJICTUPOBAHHIO CTAJIBHBIX COCIMHEHUH Il KOPPEKTHOU Mepeayn yCHUIni
MEXy 3JIEMEHTaMH.

OmHMM U3 BapHaHTOB KOPPEKTHOIO MOJACIHPOBAHUS  Y3JIOBOTO
COEIIMHEHUS, ABJIAETCS CIIOCO0, PU KOTOPOM B Y3JIbI B KOTOPBIX IPOUCXOIHUT
COCNMHEHUS  ABYX  IPHUMBIKAIONIMX  KOHCTPYKTHBHBIX  JJIEMEHTOB
yCTaHAaBIMBAETCs OOBEIUHEHHE TIepeMeleHn# (puc. 2).

a) 0)

Puc.2. MozenupoBaHue y3i1a COeTHHEHNUS CTaexene300eTOHHON (hepMbl ¢
MOMOIIBIO A0COMIOTHO KECTKUX TeN: a — OO BH/ MOJIEIH Y3714,
0 — pacnonoxeHne 00bEJUHEHNS IEPEMEILICHHI Ha CThIKE KOHCTPYKTHBHBIX
3JIEMEHTOB
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Eme onamM W3 BapHaHTOB MOJENUPOBAHMS SIBISIETCS Ha3HAYCHUH
a0COIIIOTHO JKeCTKUX Tel. Mecra, rae OyayT ycTaHaBIMBAeTCA aOCOIIOTHO
JKECTKHE Tella, SIBJIAIOTCS MECTa CBApKM JBYX METAJUTMUECKUX SJIEMEHTOB,
MIOTOMY YTO IIPU MOJICIIUPOBAHHH Y3I1a, MOYKHO CTOJIKHYTHCS C MPOOJIEMOit
BO3HMKHOBEHHSI TMKOBBIX HANpsDKEHUH, a CIIeA0BaTeNbHO, 3aBBINICHUU
CEYeHHs 3JIEMEHTOB B MECTaX CONPSHKEHUS HIDKHETO Tosica U pacoHKH.[6]
AOCOIIOTHO KECTKHE Tela PEHIAlOT JaHHYIO MpoOiieMy, YTO MPUBOIHT K
HOJIy4eHHI0 OoJiee JOCTOBEPHBIX PE3YIbTATOB 10 YCHIHAM (pHc.3).

Puc. 3. Mecra ycranoBku abcomtoTHo sxecTkux Te (AXKT) Ha cThike
pacnopku u QacoHku

Ilo pe3ynbTaTaM pacuera MOIENH y3Jla, MOXKHO HaOIIOIaTh, 4TO BCE
9JIEMEHTHl KOHCTPYKIMH pabOTalOT COBMECTHO, YTO Ipe.ronaraer
peanbHyto pabory KoOHCTpykumu.[S] Tak ke mnpuMeHeHHWE JaHHBIX
pacyeTHBIX MojeNeld IOMOraloT NPHHATh Hamboliee BHITOAHBIC CEYCHUS

Matepuanos (puc.4)

Puc.4. Pe3ynbTar rinaBHBIX HANPsDKEHUN BO3HUKAIOLINX B OMIOPHOM Yy3I1€
CTaJeKene300eTOHHOM (hepMbl
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OCOBEHHOCTH ITPOEKTUPOBAHMS BOJIBINEITPOJIETHBIX
3JAHUU CIIOPTUBHOI'O HABHAYEHUS

B Hacrosmee BpemMs OCOOCHHO aKTyalbHO HPOSKTHPOBAaHHE
CHOPTHBHBIX COOPY)KEHHH C OONBIIMMH TpoJieTaMHu. Bo-TepBBIX, OHHU
MIO3BOJISIFOT Pa3MECTHTh BHYTPU ceOsi HE TOJNBKO OCHOBHBIE CIIOPTHUBHBIC
IUTOLIAKH, HO W JOIOJHHUTENBHBIC 30HBI JUIA TPEHUPOBOK, IPOBEICHUS
COPEBHOBAaHHA W MEPONPHATHN pa3nudHoro wmacmraba. Bo-BTOphIX,
CO3JAal0T YCJIOBHSI JUIA IIPOBEACHUS KPYIHBIX CIOPTUBHBIX COOBITHIL:
MHUPOBBIX YEMIIMOHATOB, OMUMIIMMCKUX WIP M JPYIUX MEPONpPHATHH,
TIPUBJICKAIOIINX 3PUTENEH U CIOPTCMEHOB CO BCETro MUpa. B-TpeTpux, Takue
COOPYKEHUSI CTAHOBATCS apXUTEKTYPHBIMU CHMBOJIAMH TOPOJIOB.

Ilens DaHHOM CTAaTbM COCTOMT B aHAJIM3€ KIIOYEBBIX ACHEKTOB, C
KOTOPBIMH ~ CT&JIKHBAIOTCS ~ APXUTEKTOPHl  NPH  NPOCKTHPOBAHWHU
OOJTBIETIPOJIETHBIX 31aHUI CIIOPTUBHOTO HA3HAUCHUSL.
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Jns  Hayayma paccCMOTPHM TEpMHUH «OONBIICHpPOJIETHBIE  3aHHA
CHOPTUBHOIO HAa3HAa4yeHUs». bonplienponeTHble 34aHUS  CIIOPTHUBHOIO
Ha3HA4YeHUs] — 3TO CTPOUTENIbHAass KOHCTPYKIMs ¢ mpoieroM 18 u Ooiee
METPOB WJIM C KOHCOJbIO 9 M OoJee, MpecTaBistonas co0oil 3maHne Juist
MIPOBEIEHUS CIIOPTUBHBIX MEPONpHUATUI U TpeHUupoBoK [1]. Takue 3manus
XapaKTepU3yITCS OTCYTCTBHEM CTOJ0OB WIIM CTE€H, MOTYT HpOJETaTh Ha
OonpIIie  paccTosHHUA O3 Oomop, pa3fessIIoNIMX HPOCTPAHCTBO, YTO
TM03BOJISIET THOKO M AP (PEKTHBHO UCITONH30BATh BHYTPEHHIOIO TUIOMIAIb.

Bo-nepBbIX, OCOOEHHOCTHM TPOEKTUPOBAHUSI  OOJNBIICTPOIETHBIX
CHOPTUBHBIX 3JaHMN 3aBUCAT OT HUX KOHKPETHOro Ha3HaueHus. B
3aBUCHMOCTH OT THIIA 3/IaHHsI HOPMHUPYIOTCS TUIONIAIN TOMEIEHUH, BBICOTa
TIOMEIeHUH, TabapuThl CHOPTUBHBIX 3aJI0B. TakuM 00pa3oM, Ha3HaYeHUE
3MaHMsl JUKTyeT ero ¢opMy. Belaensior cienyromue pasHOBHIHOCTH
CHOPTHBHBIX COOPYXEHHUH ¢ OOJBLIMNMU IPOJIETAMU:

1. CtasMoHBI - KpYyNMHBIE CHOPTHBHBIE apeHbl, CIIOCOOHBIE BMEINATh
ThICSUM 3puTeseid. CTaluoHbl B IUIaHE UMEIOT OKpYIIylo (opMmy, KoTopas
NPOIUKTOBAHA HAa3HAUYEHHEM 3JaHUs. SIpKUM MpUMEpOM MOXET CIYKUTh
HaIMOHANBHBIN cTaguoH «lITuube THe3mo», pacmonokeHHbIM B Kutae T.
[TexuH —CIIOPTUBHOE COOpYKEHHE, IPU3HAHHOE BO BceM Mupe (puc. 1.).

Puc.1. Hanmonanbeueiii craauon «lItnuse rae3no», Kuraid, r. [lekun, 2008 r.

2. ApeHsl U 3a7bl 151 6ackeT00Ia U XOKKes] — COOPYKEHHsI, KOTOpPhIE
OOBIYHO HMMEIOT OONBIIME OTKPBHITBIE IPOCTPAHCTBA, OOECIICYMBAIOIINE
ONTHUMAJIbHBIE YCIOBHS [UISl UTPHI.

3. CriopTHBHBIE KOMIUIEKCHI — 31aHUS, BKIIFOYAIOIINE B ce0s HE TOIBKO
OCHOBHBIE CIOPTHBHBIE IUIOMIAAKH, HO M TPEHUPOBOYHBIE 30HBI, (DUTHEC-
LEHTPBI, OacceiHpl M Apyrne OOBEKTHL. IIpuMepoM Takoro COOpyKEHUs
CIIY’)KUT CHOPTHBHBIA KOMIDIEKC A T. Tary, pacmonoxkenHoro B HOxHOM
Kopee (puc. 2.). 3nanne nMmeer BHITAHYTYIO (GOpPMY IIaHA — AMEHHO TaKas
¢opMa TO3BOISIET YAOOHO Pa3MECTUTh BCE BXOAANINE B KOMIUIEKC
TIOMEIICHUS: 3aJIbI U TPEHUPOBOK, TPEHAKEPHBIE 3aJIbl M TaK Jajee.
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7 .
Puc.2. CnoptusHsii koMIutekc s . Tery, Ceepnas Kopes, 2014 r.

Bo-BTOpBIX, 0COOEHHOCTH IPOEKTUPOBAHHS  OOJNBIICIPOJIETHBIX
3MaHAH  CIIOPTHBHOTO HAa3HAYEHUs] TPENONPEACISIOTCS  CIENYIOIINMHU
TEXHUYECKUMH aCTIEKTaMH:

1. Harpysku u HammpsoKeHUs..

[lpy mnpOEKTUPOBaHUM OOJBIIENPOIETHBIX 3AaHUH CIIOPTUBHOI'O
Ha3Ha4YeHUss 0cOo00e BHHMAHHE YJENSeTcsl pacueTy W YYeTy Harpy3ok |
HaINpsHKEHUH, KOTOpbIE MOTYT BO3HHKHYTH B KOHCTPYKIHH. OcoOeHHO
Ba)XHBl BEC KOHCTPYKIIMH, Harpy3ka OT CHera M BeTpa, Harpy3ka oT
HCIIOJIb30BaHUA (HpI/I HCIIOJIb30BaAHUHN CIICIUATU3UPOBAHHOT O
obopynosanusi) [2].

2. [IpuMeHeHre COBPEMEHHbBIX TEXHOJIOTHH B CTPOUTEIIbCTBE

CoBpeMeHHBIE TEXHOJIOTMH HUIPAIOT KIFOUEBYIO POJIb B YIYUIICHUU
MIPOLIECCOB  TNPOCKTUPOBAHUS,  CTPOMTENBCTBA U BKCIUTyaTalUU
0O0JIBLICIIPONICTHBIX CIIOPTHBHBIX coopyxeHHH. Hekoropele m3 Hamboiee
3HAYUMBIX TEXHOJIOTUI BKIIFOYAIOT:

- 3D-mopmenupoBanne u BIM: Ucnonb3oBanue TpeXMEpHOro
MOZEIUPOBaHU U MH(POPMALMOHHOIO MOJCITUPOBAHHS 30aHHUI IO3BOJSIET
0ojee TOYHO IPEACTABUTH KOHCTPYKIHIO M €€ B3aHUMOACHCTBHE C
OKpYXaroLEei cpenou.

- Hcnomp3oBaHHE  SKOJOTMYECKH  YCTOMYMBBIX  MAaTepHaJIOB:
TexHomornn I CO3JaHUSI MaTepUaloB C MEHBIINM BO3JCHCTBHEM Ha
OKPY)KAaIOLIYI0O Cpely MO3BOJAIOT CTPOMTh OoJiee OSKOJIOTHYHBIE U
YCTOWYMBBIE 31aHHA. DTO 3HAUUTENIHFHO YIyUIIaeT YCIOBUS ISl IPOBEACHUS
TPEHHPOBOK.

B-Tperbux, HEMaloOBaXHYIO pOJb  HWrpaeT  (QyHKIHOHAJIBHOE
Ha3zHaveHue 31aHus [4]. OQHOM M3 KITFOUEBBIX 3a/1a4 TIPU MPOSKTHPOBAHUT
OOJTBILIETIPOJIETHRIX CHOPTUBHBIX 3[AHUH SBISETCS YBEIMUCHNE TOCTYITHOT'O
MIPOCTPAHCTBA AJIsl IPOBEICHNS TPEHUPOBOK M cOpeBHOBaHMH. Crenyromnue
TIOAX OB TPUMEHSIOTCS ISl JOCTYXKEHHS STOW IIEIH:

- OnTuMu3anys IIaHUPOBKH C COXPAHEHHEM OTKPBITHIX OCBEIIEHHBIX
MPOCTPAHCTB BHYTPH 3AaHUSA [5]. ApPXUTEKTOPBHI CTPEMSTCA CO3/1aTh
3¢ QEeKTUBHBIE TUIAHUPOBOYHBIE PEIICHNS, MUHUMHU3UPYS HCIONb30BaHUE
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MPOCTPAHCTBA JUISI BHYTPEHHHUX CTPYKTYp W MAaKCHMHU3HPYS IUIOMIANb,
JIOCTYIIHYIO U CHOPTHUBHBIX MEPONPUSATHA W 30H pekpearmii. VIMeHHO
TaKOro IOAXO0Ja TPHUICPKUBAINACH apXHUTEKTOphl Arch group B cBOoeM
MIpoeKTe (PU3KYIbTYPHO-03/I0pPOBUTEIHHOIO KOMIUIEKca B I. MockBa (pwuc.
3.). IlmanmpoBKa KOMIUIEKCA MPEICTABISACT COOOW HE IUIOTHO COWTHIC
TIOMEIIEHUs] ¢ KOpUIOopamH, a OoIbIloe, CBETIIOEe O0Iee MPOCTPAHCTBO,
BHYTPH KOTOPOT'O Pa3MEIIAOTCS OTACIBHBIC 3aJTbI U OJIOKU MTOMEIICHUH.

Puc. 3. ®u3kynpTypHO-0310pOBUTENBHBIN KOMIUIEKC B I. MockBa Poccus, 2014 r,

- T'ubkocts B ucHonb30BaHMM. 3[aHMSA CIOPTHMBHOTO Ha3HAYEHMS
JOJDKHBI OBITH CIPOEKTUPOBAHBI C YYETOM BO3MOMKHOCTH W3MEHEHHS
koHpurypamuu. Tak, Hampumep, B 2019 1. Gropo Snehetta paszpaborano
CHOPTHUBHBINA CTYICHYECKHN IEeHTp sl yHuBepcureTa IOxHON ABcTpanuu
(puc. 4.). IIpoexT OTIMYaeTCsl YHUBEPCAIBHOCTBIO — 3/1€Ch IIPEIYCMOTPEHBI
MecTa A1 cOopa 3puTesniell U CIIOPTCMEHOB, KOTOpbIE TPAaHC(HOPMHUPYIOTCS B
amduTeaTp, TA€ CTYACHTHI MOTI'YT IPOBOAUTH MEPOIIPHUSTHSL.

Puc.4. CiopTuBHbIit CTyz[quecﬁ uentp Pridham Hall,
Osxnas ABcrpanus, 2019 1.

- apFOHOMI/I'—IHOG PasMEIIEHNE 30H OTAbIXa U Pa3MHUHKH. CHOpTCMCHLI
JOJDKHBI HMETH JOCTYII K yZ[O6HBIM 30HaM JUJIs1 TIOATOTOBKH TIEPEN
TPEHUPOBKAMHU U COPEBHOBAHUAMMU, YTO BKIIOYACT B cebs Ppa3JIMIHBIC BUIABI
000pyI0BaHUS U HHPACTPYKTYPHL
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- Komdopr mnst 3pureneid. st co3gaHusl NPUSATHOTO ONBITA JUISA
3pUTeNeii HEeoOXOAWMO YAEIWTh BHHMAaHHE YHOOCTBaM, TaKUM Kak
0030pHOCTB, TOCTYII K CHIEHBSIM, yCIyraM MUTaHHUsI.

B-ueTBepTHIX, IPU MPOEKTUPOBAHUH CIIOPTHBHBIX OOJIBIICIIPOIETHBIX
KOHCTPYKILUH KaK apXUTEKTYPHOI'O COOPYXEHHSI HEOOXOZMMO CTPEMUTHCS K
CO3JJAHUIO aPXHUTEKTYPHO-BBIPA3UTEIBHOIO 31aHHA. 3JaHHS CIIOPTHBHOTO
Ha3HAYeHWs] JOJDKHBI  OBITh  OCTETMYECKH  IPHUBIEKATENBHBIMA U
rapMOHUPOBATh ¢ OKpyxaromei apxutekrypoil. B r. llltyrrapt I'epmanuu
pacnionokeHa "Mepcenec-benir Apena" - apeHa, W3BECTHas CBOUM
PEBOIIIOIIMOHHBIM TM3aifHOM cBoero BpemeHH (puc. 5.). OHa sBisiercs
MIPUMEPOM  COBPEMEHHOI0 TOAXO0Aa K MPOSKTHPOBAHHUIO CIIOPTHBHBIX
COOpY)KEHUI. ApeHa BKIIOUYaeT B Ce0sl PEBOJIOIMOHHBIC WH)KCHEPHBIC
peleHus, Takue KakK MOABIKHAS KpBIIAa M MOAYJbHbIE KOHCTPYKIIWH,
MO3BOJISIIOIME HM3MEHATh KOH(QUIypaluio apeHbl B 3aBHCHMOCTH OT
MEPONPHUATHSL.

Puc.5. «Mepcenec-benn Apena», r. Ll tyrrapr ['epmanus, 1993 r.

BonpuienponeTHble CIOPTUBHBIE COOPYKEHHS UTPAIOT KIIIOUEBYIO POIIb
B Pa3BUTUM CIIOPTa, KYJABTYpPl M TYpU3Ma, IPEHOCTAaBIAA HE TOJIBKO
NPOCTPAHCTBO IJIsI TPEHUPOBOK W COPEBHOBAHMH, HO U  SBILACH
MaMATHUKAMH apXUTEKTypbl. OTHAKO MX MPOSKTUPOBAHHE U CTPOUTEIHCTBO
SIBJIAIOTCS CJIOKHBIMU 331a4aMH, TPeOYIOINMH y4eTa MHOXKecTBa (PaKkTopoB,
TaKMX KaK TEXHHYECKHE XapaKTePUCTHKH, OE30MacHOCTh, YyHZOOCTBO
UCIIONB30BAaHMS W BU3yajJbHas IpHBIEKaTeNbHOCTE. HeoGxomumocTs
MaKCUMAaJbHOH ONTHMH3AllMMd IPOCTPAHCTBA, Y4YeT Pa3HOOOPA3HBIX
Harpy3oK ¥ co3ZaHue KOM(OPTHBIX YCIOBHIl KaK JUIs CIIOPTCMEHOB, TaK H
IVl 3pUTENeH JenaroT MpOLECC NPOSKTUPOBAHUS U CTPOHUTENHCTBA
OOJBLICTIPOJIETHBIX ~ COOPYXKEHHH  HENpPOCTHIM u  TpeOyromum
CIICLMATM3UPOBAHHBIX 3HAHUH U OIIBITA.

HoBeililine TEHICHIMM M MHHOBAIMM PELICHHS HIPAIOT KIIOYEBYIO
pOlb B PpasBUTHHM COBPEMEHHBIX OOJBIICTIPOJICTHBIX  CIIOPTHUBHBIX
coopykeHUid. MIHHOBaIMM B 0OJIaCTH NMPOSKTHPOBAHHS, CTPOMTENBCTBA U
9KCIUTyaTalli{ IIO3BOJLIIOT  YIydIIaTh 3(PQEeKTUBHOCTh HCIIONB30BaHHS
PECYpCOB, CHIKATh HArPy3Ky Ha OKPYKArOLIYIO CPEY U CO3/1aBaTh YCIOBHS
UL Pa3BUTHSA CIOpTa W KynbTypbl [6]. Takum oOpazoM, BHenpeHHE
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I/IHHOBaHI/Iﬁ 1 MHXXCHCPHBIX peHIeHI/Iﬁ SABJIACTCA BaXXHBIM (1)aKTOpOM ycriexa
B CO3JaHUU COBPEMCHHbBIX 6OJ'H)III€HpOJ'I€THI)IX CIIOPTUBHBIX COOpy)KeHPIﬁ.
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OUKJIOUJA. SAMEYATEJIbBHASA KPUBASI

TimarensHO U3ydast GOPMBI U KOHTYPBI OOBEKTOB BHELITHETO MHUPa, MBI
MOXXeM YOeOWThCS B TOM, YTO aOCOMIOTHOE OOJBIIMHCTBO IPEIMETOB,
HAaCeJAIOIINX Hally IIOBCEAHEBHYIO pEalbHOCTh, OO0JNafaloT CIOXKHOM
TPEXMEPHOW TI'E€OMETPUEH, IMOJHOCTBIO ONUCATh KOTOPYIHO IpPHU IMOMOIIU
OJHMX JMIIb NPAMBIX JIMHAA M TUIOCKMX TpaHeW 3a4acTyi0 He
TIPEACTABIISAETCS BO3SMOXKHBIM.

31aHus1, MEXaHU3MBI, MEOEITb, PEIMETHI OJIEKABI 1 MHOKECTBO APYTHUX
BEIlEH, HACHIIAIONINX HAll MHUp, COAEPXAaT WHTPHUTYIOIINE 3JIEMEHTHI
3aMKHYTBIX H30THYTBIX JIMHUN U TTIAIKAX TOBEPXHOCTEH, OUEPUMBAIONINX UX
¢opmy. OcTaHOBHMCS Ha HEKOTOPBIX MpPHUMeEpax KPHBHIX, 00JaJaroIIix
CBOMCTBAaMH, AKTHBHO HCIIONBb3YyEeMbIMH HYEJIOBEKOM B pPa3HOOOPAa3HBIX
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00JIacTsAX HAayKW, TEXHUKH M IPOU3BOJICTBA, a TaKKe BCTPEYAOIIUMMCS
ropas/io yalle, YeM MOXKET IIOKa3aThCs Ha TIEPBbIHA B3I

Wzydyenne ocoOeHHOCTEW TMOBENEHMS! 3THX KPUBBIX JIEKHT B OCHOBE
(YHKIIMOHUPOBAaHUS ~ MHOXKECTBA  MEXaHM3MOB M KOHCTPYKIIWH,
obJieryaromuyx HaM MOBCEAHEBHYIO JKM3Hb. BHHMMaTenbHOE paccMOTpeHue
T€OMETPUUECKOI MPHUPOABI H30THYTHIX JUHUHA U OBEPXHOCTEH PaCKphIBAET
HaM CJIOXKHBIH, HO YBJIEKATEIbHBIH MUP, HACEISIIOLINI HAC.

Uro >xe mpencTaBiseT coOOH 3aragovHasi UKIONIa U KaKUM 00pa3oM
MOXKHO 3aIleyaTsieTh ee U3sIIHbIe OuepTaHus Ha rutockoctu? Lukionzaa - He
YTO WHOE KaK KpHBas, OIMMChIBAEMasl TOYKOW KaTsIIerocs Koieca WU
00pyua. Jl7st BOIUIOIIEHHS 3TOW KPUBOW B MaTeprualibHOM BUjie OepeM JI0CKY
U TPUKPEIUIsieM K €€ HIDKHEMY Kpar HEMOIBIKHYIO JIMHEWKy. 3aTeM
(uKcupyeM Ha o0pyde WM OKPYXHOCTH HEeOOJBIION KyCOYeK Mela Tak,
4YTOOBI €r0 OCTPHE Kacajoch MOBEPXHOCTH. IIpOKaTHB OKPYKHOCTH BIOJIb
HHHCﬁKH, OHa 6yJICT BBIHY>KJICHA JABUT'aTbCA IO 3aKOHAM IHUKIONAAJIBHOI'O
JBIDKeHUs. [Ipy 3TOM MeJn OCTaBUT Ha JOCKE YAMBUTEIBHYIO TI0 KpacoTe
TPAEKTOPHIO - UMEHHO LUKIJIONAY. TakuM MpOCThIM CIOCOOOM BOILIOIIAETCS
B JKM3Hb HEMOCTM)KMMas IpHUPOAa 3TOW H3BICKAHHOW MaTeMaTH4YecKOoil
KpHUBOH Ha I1aszax Jr00o3HaTeapHoro Haomoaarens. (Puc. 1).

Puc. 1 IlocTpoenne nukionst

Ona ompeziensieTcsl Kak KpHBasi, KOTOPYIO ONUCHIBAET TOYKa Ha 00071e
KoJieca, JIBUKYIIErocs Mo MpsiMoii 0e3 MpOCKaIb3bIBAHUSL.

[Tomo6HO OeckoHEYHOH NPSAMOW JHWHUH, IUKIOHAA TPEACTABIACT
co00i dYpe3BHUAHHO W3SIIHYI0 KPHUBYIO, CTPOSIIYIOCA MOCPEICTBOM
HETPEPHIBHOTO JIBIKEHUS BIOJb HAIPABILIONIEH NPSMON OKPYKHOCTH,
SIBIISIFOLIIEHCST €€ (PYHIAaMEHTaJbHBIM OOpa3ylolIMM 3JeMeHTOM. B xone
JIBIDKEHUsI 00pa3syrolieil OKpyKHOCTH (OpMHUPYeTCsl OECKOHEUHAsl [erovYKa
CMEHSIFOIINX JIPYT IpyTa TyrooOpa3HBIX OTPE3KOB, COCAMHEHHBIX B TOUKaX,
r7ie y HUX UMeeTcsl o0mas BepTHKAJIFHO OPHEHTHPOBAHHAS KacaTelbHasl.
3T 0co0bIe TOUKH ITUKIONIBI, MAPKUPYIOIIHE HU3IIYIO TOUYKY ABIDKEHHS HA
o0Opa3yromied OKPY)KHOCTH, IIONYYIJINA HAa3BaHWE MUKIOUIHBIX TOYCK
BO3BpaTa.
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MakcuManbHO —yZHaleHHble OT TOYEK BO3BpaTa BEPIUMHBI YT
LUKJIOM/bI, PacHONaraioluecs uYepefyromumcs o0pa3oM TO cleBa, TO
CrpaBa OT HalpaBJIIONIEH, IIPECTABIIOT co00i HanboIee BEICOKNE TOUKH
JaHHOW KpuBOH. OTpe30K HampaBiAoUIed NpsAMOW, paBHBIH AJIHMHE
OKPY>KHOCTH-00pa30Batels, TO €CTh 2TI, CTPOro (pUKCHpYeT pacCTOsSHHE
MEXJy IOCJIEeOBATEIbHBIMU TOYKAMH BO3BpaTa W TONY4YMI Ha3BaHUE
OCHOBaHHMS JyTY LUKIOUBI. Takum 00pa3om, JeTaabHbI MaTeMaTHYeCKUi
aHaAJIM3 PACKPBIBAET KIIIOYEBBIE AJIEMEHTHl CTPOEHHS 3TOH M3BICKAaHHOI
6eckoneuHoi aunun (Puc. 2).

Puc. 2 DiieMeHThI ITUKIION BT

[luknouna  obnmajaer  yHUKaldbHBIM ~ HAaOOpPOM  M3BICKAHHBIX
(yHIaMEHTAJIbHBIX CBONCTB, ONPEIEIIIONIMX €€ HEIIOBTOPUMYIO IPUPOAY U
OTJIMYAIOUINX OT J000H HHOM reoMeTpuyeckoi purypsl. OnHO U3 HauboIee
SIPKMX M TOPa3UTEIbHBIX CBOMCTB 3TOW M3SLIHOW KPHUBOM 3aKJIIOYAETCS B
TOM, 4TO TOHYAMIIas KacaTelbHasl JMHUS, NPOBEAEHHAs K LUKIOUAE B
mo0oii e€ Touke, Bcerna OyAeT MPOXOAUTHh Yepe3 COOTBETCTBYIOIIYIO €i
BEPXHIOI0 TOUKY OKPYXHOCTH-00pa3oBaTes.

OOpaTuB BHUMaHHE Ha CTPOrO€ MOJIOKEHHE KAacaTebHOM K LIUKIIONTIE,
MBI MOXEM MPOAHAJIM3UPOBATh IABMKEHHE BEJIOCHUIIEA, Koiéca KOTOPOro
OCTaBJSIOT Ha JOpOre cjiensl 3TOW H3BICKAaHHOM KpuBoil. CTaHOBHTCS
OYEBUIHO, YTO KaIUIM JOXAEBOH BOJbI, COpPBAaBILHECS C €ro IIMH IpU
IBIWKEHUH, HEW3MEHHO OyIyT CcIeIoBaTh IO TPAeKTOPHUH, TOYHO
COBIIAJAIOIIEH ¢ KacaTeabHOH. TakuM 00pazoMm, pH OTCYTCTBUH 3aITUTHBIX
IIUTOB BOJA MOJKET IOMafaTh MPSAMO HAa CIHHY BEJIOCHIEANCTA, OCTABIISI
MOKpBIE CIeIbl - ONHO M3 MpPOSBICHUH (yHIaMEHTAILHOIO CBOWCTBA
uknounsl. (Puc. 3).
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Puc. 3 CBo¥CTBO IUKIIOHIEI

OnmHo u3 HambOollee M3BICKAHHBIX W TIOPA3UTENBHBIX CBOWCTB O3TOH
YIMBHUTEIBHOM KPHBOA HEYCTaHHO MPUTATHBAJIO BHUMaHHE
MHOTOYHUCJICHHBIX MaTEeMaTUKOB Ha IPOTSHKEHUH JJIHUTEIHHOTO BPEMEHH.
OHHM WCKanM OTBET Ha YPE3BbIYAHHO TOHKYIO U CIOXHYIO 3a7ady - Kakoi
(hOpMBI TOJKEH MMETh TIAIKHI KET100 C IeIbI0 COCTUHUTD ABE TOUKH, €CIIU
BEPXHIA TOYKa HaxXoauTcCs BBIIIC, ‘{T06I)I METaTNYSCKU I map,
COCKaJIb3bIBaA II0[ HCﬁCTBHCM MPUTSKECHUA TAXKECTU, MOI HpOﬁTH 3TO
pacCcTOsHUE 32 HAUMEHBIIMNA BPEMEHHON IIPOMEXKYTOK.

Pemenus npeainarainucCb pa3JInIHbIMU BbIJAOIIIUMHUCA
UCCIIEAIOBATENSIMY, BKJIIOYas BEJIMKOro [aiwiies, TmoiaraBIIUX, 4YTO
OINTHMAJIbHBIM BAPHAHTOM MOT'YT CTaTh JIMHEIHAs MK {yrooOpa3Has opMbI
xénoba. OnHaKo HACTOsIIEE pelleHe HaEN MmBeinapckuii yuéHolii ko6
Bepaymin, kotoperii B 1696 romy nokaszan, 9TO €OUHCTBEHHBIM ITYTEM,
MO3BOJISIIOIIMM HCKOMYIO cepy AOCTHYb L€l 3a HauMEHbILEee BpeMsd,
SIBJISIETCSI IMEHHO YyJIeCHasl IMKJIOWA - Ta caMasi KpUBasi, Clie]] KOTOpoi OHa
HEen30eXHO OCTABJIAET NPU ABIKEHHH. Tak 3Ta 3aKOHOMEPHOCTh PacKpblia
e oJIHy rpaHb Benu4uus u3ydaemoit ¢purypst (Puc. 4).

Puc. 4 SIxo6 bepnymnnu

IlocpencTBOM TIyOOKMX M TOHKHX MAaTeMaTHYECKMX pPacdeToB
mBeHapckoMy yueHoMy bepHymnu ynmanoch noka3aTh, YTO HAaUMEHBILUN
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BPEMEHHOW OTpE30K, HEOOXOIMMBIH ISl CIyCKa METaJUTMYecKOoW cdepsl
HCKJIFOUUTENBHO MO/ BO3AECHCTBHEM CHJIIBI TSDKECTH, IPUXOIUTCS UMEHHO Ha
JIBIDKEHHUE 3TOH cepbl BIOIb W3SIMIHON UKIOWIHON BIa IHHBL

[IpencraBnennsle  bepHyuin — yOenauTenbHbIE — MaTeMaTHYecKHe
apryMEeHTbl MOCIHYXWJIM MOIIHBIM TONYKOM JUI1 3apOXKICHHA U
MOCTICTYIONIET0 CTPEMHUTEIBHOTO Pa3BUTHs HOBOW BakKHEHIEH oOmactu
HAyK{ - BApUAIIMOHHOI'O MCUHUCIEHHS, KOTOPOE MO3BOIMIIO peulaTh KpaiiHe
CIIO)KHBIE 33]ITa4 ONTHUMU3ALIUH.

braronapst BEISIBIEHHOMY 3THUM TOpPA3UTEIbHBIM CBOMCTBY IMKIIOHUIA
MONy4YWsia  Ha3BaHME  OpaXWUCTOXPOHBI -  TEPMHUHA  TPEYECKOro
MIPOMCXOXKICHUS, B KOTOPOM "Opaxucroc" TEpEeBOTUTCS Kak 'caMblid
KopoTkHit", a "xponoc" o3Hayaet "Bpems". Takum oOpazom, OpaxucroxpoHa
MIPECTABISAET coboi €AUHCTBEHHYIO KpHUBYIO, SIBIIOLTYIOCSI
HaWKpaTYallIuM ITyTeM JBIXECHUS NIPU IeHCTBUU cuibl Tsirotenus (Puc. 5).
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Puc. 5 bpaxucroxpona

JpyruM Ha3BaHHEM, OAXOASAIINM IJIsI OIHCaHUs (YOPMBI TPAEKTOPHH,
ONMCHIBAEMOM TOYKOW, COBEpLIAIOLICH paBHOMEPHOE JBWKEHUE IIO
OKPY)KHOCTH, fABIseTcs '"TayroxXpoH' - TepMHH, OOpa30BaHHBIN U3
JpeBHETpeYecKuX KOpHeH "aBToc" - o3Hauaromero "TOT ke caMmblil’ u
"xpoHoc" - obo3Hauaromiero "Bpems". IlepBoe cBOWCTBO Takol TPaeKTOPHH,
UMEIOIeH IMKIOMJANBHYI0  (OpMy, 3aKIo4yaeTcss B  CICNYIOLIeM:
NIPEACTaBUM ce0€ IMHHBIM CKaT, TIJOE€ 3UMOM pPETYyIspHO MPOBOIAT
COPEBHOBAHMS 10 CAHHOMY CIIOPTY, MOKPBITHIH IUIOTHBIM CIIOEM JIbAA H
HUMEIOIHH (OpMY OIMUCAHHOM BBIIIE MaTEMAaTHIECKON KpuBOi. Takoi ckar,
Onaromapsi cBoed HEOOBIYHOW KOH(Hrypaluu, 00JalaeT HUCKIIOUUTEIBHO
WHTPUTYIOIIEH OCOOEHHOCTBIO, IOATBEPXKIAIONICH €ro CBOWCTBO OBITH
TayTOXPOHOM.

Ecnm HEeCKONBKO ONBITHBIX CAHAYHUKOB, YCEBIIMXCS HA BBIBEPEHHBIC
CaHM, TOTOBSTCSI K CTAPTY PACIIONIOKMBIINCH HA PA3HBIX BHICOTAX CKIIOHA M
MIPUTOTOBUBIINCH K CHTHAIY CTapTepa, TO BONPEKH PACXOXKEMY MHEHHIO
T000T0 3pHUTENS, NEPBBIM K (PUHUIITHON YepTe He MpUENeT TOT MOHIIMK, Yeh
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CTapT HaxOAWJICS ONIKe K KOHIYy Tpacchl. Bce y4acTHHKH cocTsI3aHMS,
HECMOTps Ha PAcCTOSHUE, KOTOPOE MM IPEACTOSUIO MPOEXaTh, JOCTUIHYT
KOHEYHOM TOYKM OnHOBpeMeHHo! IMeHHO 1o »TOM MHTepecHOH
O0COOCHHOCTH KpUBasi W TIOJyYWsia CBOE€ Ha3BaHWE - 'TayTOXpOHHas",
rapaHTHpyoIas paBHoe BpeMs rnpoxoxaenust myti." (Puc. 6).

Puc. 6 Tayroxpon

PaccMoTpyiM BTOpOe 3HAaueHHE OCOOCHHOCTEH IIMKIOHMIBL Kak
U3BECTHO JIOOOMY  MCCIIEIOBATENO, TPAAWIMOHHBIE MEXaHHYECKHE
XPOHOMETPHI C MPOCTHIM MAasATHHUKOBBIM PEryJHpPOBaHHEM XOJla HE MOTYT
obecreunTh abCOMIOTHYI0 TOYHOCTh M3MEPEHHsI BPEMEHHBIX HHTEPBAJIOB,
MIOCKOJIbKY MEPUOJI KOIEOaHUI METAIUTMYECKOT0 IPy3a MasiTHUKA 3aBUCHT OT
aMIUIUTYZBIL, T.€. BEJIUYMHBI OTKIOHEHHS €ro IMOJABI)KHOM TOYKH OT
BEPTUKAJIBHOTO TMOJOKEHUS paBHOBecHs. Yem Oomplie amIumuTynaa
MasATHHKA, TEM JTOJbIIE MPOAOIKACTCS OAMH MOTHBIN UK €ro Ka4aHusl.

Kakyl0o KOHKpETHO TeOMEeTpHYecKyrd (OpMy JODKHA HMETh
TPAEKTOpHUsSl JBWKEHHS Tpy3a MasTHHKa, YTOObI IMOJHOCTHIO HCKIIOYHTH
mo0oe BIUSIHUE BEIUYUHBI aMIUTUTYIbl KoleOaHWH Ha BpEMEHHBIC
xXapakTepucTuku mnepuoaa? OdeBUIHO, YTO B TPATUIMOHHOM MasTHHUKE
Takasi TPAeKTOpHs MPHUOIIDKAECTCS K OKPYXKHOCTH. B paccmarpuBaeMom
CITydae JKenaeMOU SBISIETCS] TPACKTOPHUS B BHUIIE MEPEBEPHYTON IIUKIOWUIBI.
VMeHHO Takas MHHOBAaIMOHHAS KOHCTPYKIMS MasTHHKAa Oblla co3/1aHa
TeHHANbHBIM y49eHBIM XpucTHaHoM [rodirencoMm B 1657 rTomy B
Hunepnannax. bnaromapss ero JOCTHXKEHHIO YAAIOCh 3aJI0)KUTh HOBBIM
ATaJIOH TOYHOCTH YaCOBBIX MexaHn3MoB (Puc. 7).
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Puc. 7 Mastauk Xpucruana ['toiirenca

OH nojBecHII MasiTHUK K KOHYUKY NepeBEPHYTOH IMKION b (Touka O),
cAenan AJMHY HUTH PaBHOW NONOBMHE JUIMHBI AYrH Lukiaouasl (AB) u
MO3BOJIMIT HUTH HaMaThIBaThes Ha nukinounaaeie "mekun" (OA u OB).

B stux ycnoBusx koHen MasitHuKa (T) JBrKercs Mo IHKIOWE
(TayTOXpOHE), U MepruoA KojaeOaHni He 3aBHCHUT OT BEJIMYWHBI HAYAILHOTO
OTKJIOHCHHS.

[luknouia uCHONB3yeTcsl B caMbIX pasHbIX obOjactsx. Hampumep,
pammbl s CKEWTOOPIUCTOB JIENAIOT Takod ()OPMBI, YTOOBI MOBBICHTH
MaKCUMaJIbHYI0 CKOPOCTh  CIIOPTCMEHOB. I3ydaroTcsi BO3MOXHOCTH
NIPUMEHEHUS LMKJIOUAAIBHBIX TPAGKTOPUN B KOCMHUYECKMX IOJNETax, 4TO
MO3BOJINT 3HAYUTENIBHO YMEHBIIUTh Maccy Kopaldist Omaromapsi OombIioi
WHEPIMH, BO3HUKAIOIIEH IMpH IMOJETE MO TakoM KpuBou. LlMkiaommadbHbIC
KPUBBIE IIMPOKO IPHMEHSIOTCS B TEXHHKE I NOCTPOCHUA Npoduiier
3yObeB IIECTEePEH, OUYEPTaHU MHOTUX TUIIOB SKCIICHTPHKOB U KYJIa4YKOB.

I'eponueckast posb HUKIOUIbI B HCTOPHH HAYKH 3aBEPIINIIACH B KOHLE
XVII Beka, Korga OObEKTUBHBIE MCCIAEAOBAHMS J0KA3ajd, YTO XOTS OHA U
BBITIOJIHSJIA Ba)KHBIE (DYHKIMK HAa PAaHHUX 3TalaxX CTAHOBJICHHS MEXAHHUKH U
reOMeTpUH KaK HayK, OOBSICHSAS pelieHHeM psana (pyHAaMEHTAIbHBIX 3a1ad
(heHOMEHOJIOTHIO JIBHXKEHHUS U (OPMBI, HO HE SIBJISUIACh MeTaQU3MIeCKUM
HayaJoM, JISKAaIlUM B OCHOBE caMOW MpHpoabl Mupa. PaHee numkionga
BO3HMKala IIpM MaTeMaTH3allud MHOXKECTBA  SIBJICHHH,  BBI3bIBas
BIIEYATIICHUE TauHCTBEHHOU CBA3YIOLIEN HHTH, 00BICHSAIONIER
YHUBEpCaJbHbIE 3aKOHBI ObITHs. OfHAKO JanbHENIIee HAKOIUICHNE 3HAHUH
JIOKa3aJI0, 4TO €€ CTaTyC HE OSKBUBAJICHTCH TAKUM (DyHIAMEHTAIbHBIM
TIOHSTHAM, KaK KOHUUECKHE CEUCHUS.

Hecmortpst Ha 1O, 4TO 3a1auM, NPUBOAMBINKE K IUKIOHIEC HA PAaHHUX
JTanax pa3BUTHA KIACCHYECKOW MEXaHWKH M MaTEeMaTHYECKOro aHaIn3a,
CBITPaNM KJIIOYEBYIO POJIb B (DOPMHUPOBAHMM 3THUX HAYK KaK LEIOCTHBIX
MHTETPUPOBAHHBIX CTPYKTYP 3HAHMUI, OCTETIEHHO OBUIO YCTAHOBJICHO, YTO
MoAOOHBIE 33aYH HOCAT JIOKAJTBHBINA XapaKTep M HE MPENCTaBISIOT co00i
(yHIaMEHTaIbHBIX OJIOKOB, HA KOTOPBIX JOJKHBI CTPOUTHCS] TPaHIMO3HbIC
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3aHUsI HayKU. OTO IMO3BOJIWIO OCO3HAaTh MCTOPUUYECKYIO NMOTPEUIHOCTH B
BOCTIPUSITUU POJIU LIUKIIOUABIL.

BMecte ¢ TeM u3ydeHHe AAHHOIO SMM30Ja MCTOPUM HAyKd HAET
YHUKAJIbHYIO BO3MOXKHOCTh IIPOaHaJIN3UPOBATH 00BEKTHBHBIC
3aKOHOMEPHOCTU €€ pa3BUTUS KaK caMOOpraHusymolueiics cucremsl. B
HacTosIlee BpeMs IMKIOMJA Hallla CBOE BIIOJHE IPAKTUYECKOE
NMPUMEHEHHEe B  MeEXaHW3MaX M3MEpeHHs] BpEeMEHH, obecrednBas
HEOOXOJMMYI0 TOYHOCTh OTCU€Ta 3TOro (hyHIaMEHTaJIbHOIO NapaMmerpa,
OTIPEIENIAIONIEr0 PUTM KHU3HU LIUBUIIN3ALIH.

BUBJINOTPAOUYECKHAN CIIMCOK

1. Mapkymesny, A. . 3ameuarenbubie kpusble / A. Y. MapkyrieBud -
M. : Hayxka, 1978. - 48 c.

2. bepmam, I'. H. Huxmnonna / I'. H. Bepman - M. : Hayka, 1980. - 112 c.

3. Beirogckuii, M. SI. CnpaBouHuk 1o BhICHICH MaTemaTuke / M. Sl
Briroackuii - M. :ACT, 2019. - 704 c.

4. BanbkoBa, T. E. UmxkenepHas rpaduka : yueb. mocoOue st
CTy/ieHTOB HanpasyieHus: 6akanaspuara / T. E. Banbkosa; C. B. Ky3Henosa;
C. C. Jlatpimes - b. : M3n-Bo BI'TY mm. B. I'. IllyxoBa, 2013. - 94 c.

YIK 721.012

boiiko A.C.
Hayunwuit pyxosooumens: Oneiinukog A.A., npen.
beneopoockuii 2ocyoapcmeennbiil mexHOI0UYeCKULl YHUSEpCUmem
um. B.I'. lllyxoea, e. benzopood, Poccus

BOJIBIIENPOJIETHBIE KOHCTPYKIHUH VIS CIHOPTUBHBIX
COOPYXEHUMU: BUJIbI 1 OCOBEHHOCTH

CropTHBHOE  COOpPYXEHHE TMPEACTAaBISAET CO0OH  CIenuanbHO
MIOCTPOEHHOE M COOTBETCTBYIOIIMM 00pa3oM 00OpYIOBaHHOE COOpPYXKEHHE,
OyIb TO KPBITOTO WJIM OTKPBITOI'O THIIA, IPEJHA3HAYEHHOE JJISI IPOBENCHUS
y4eOHBIX 3aHATHH, TPEHHUPOBOK M COCTS3aHHN MO Pa3HOOOpasHbIM BHAAM
cropta. 10 000pyIOBaHHOE COOPYKEHHE, KOTOpOe OTBeYaeT TPeOOBaHUSIM
CTPOMTEIBHBIX HOPM W HPaBHII K CIOPTHBHBIM COOPYKEHHUSIM, CIIOCOOHOE
00eCIeYnTh TPOBEICHUE CIIOPTUBHBIX COOBITHH, TPEHHPOBOK, YPOKOB
(GM3KYIBTYPOH U CIOPTHBHO-Pa3BIIeKaTENbHBIX COOBITHIT 10 Pa3HBIM BUIIAM

cropra.
BonbienponeTable  KOHCTPYKIMH TPENCTABISIIOT cOo0Oi  Hecymmue
9JIEMEHTHl  TepeKpHITHH,  OOJajarolye  YBEIMYEHHOW  Hecymei
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BO3MOKHOCTBIO MIPH HEOOJBLIOM PacXojie MAaTepUalioB, HCIIONb3YEeMbIC IS
CO3JaHMsl MEPEKPBITUI OOJBUINX TPOJIETOB, B OCHOBHOM B IOCTPOMKE
MOCTOB, OOIIECTBEHHBIX 3[IaHUMH, arpapHbIX MOCTPOCK U JPYrHX OOBEKTOB.
KOHCTPYHpPOBaHHE OOJBIIMX MPOJETOB HCIOIB3YETCS B MPOMBIILICHHBIX,
OOILIIECTBEHHBIX U CIICIUATM3UPOBAHHBIX 37aHHsAX. Takue KOHCTPYKIHH
UIMPOKO NPUMEHSIOTCSI B CTPOUTENHCTBE CIIOPTHBHBIX 00BEKTOB, MOCKOIBKY
obecrieunBaroT OONbIIME MOMENICHUS 0e3 HeOOXOAMMOCTH YCTaHaBJIMBATh
JIOTIOJIHUTEINIHBIC OMOPBI. B aHHOM CTaThe paccMaTpUBAIOTCS pa3nyHbIC
THUIBI OONBIIETIPONIETHBIX KOHCTPYKITHIL.

1. KpbITble CTaguoOHBI — 3TO KPYIHBIC CIHOPTHBHBIC COOPYXEHHS,
KOTOpbIC TpeHA3HAYCHBI JJIsi MPOBeAeHUsT (GyTOOIBHBIX, XOKKSHHBIX H
JApyrux wmartdeit. Jlins co3gaHus OONBIIMX CBOOOJHBIX TMPOCTPAHCTB U
obecreueHus YCTOWYHBOCTH KOHCTPYKIIHH HCTIONB3YIOTCS
OOJIBLICTIPONICTHBIE KOHCTPYKIIMM W3 MeTaia Win jepeBa. KpbiTbie
CTaaAuOHBbI, ABJIAOTCA OJHUM H3 TEX THIIOB 3)13.HI/II71, KOTOPbLIEC HUI'PAIOT
3HAYUTEJIbHYIO POJIb B I'PAZOCTPOUTEIILCTBE U BBICTYNIAIOT B Ka4d€CTBE
apXI/ITCKTy'pHO-XleO)KeCTBCHHOﬁ JOMHUHAHTHI B SaCTpOﬁKe 1 TIJIAHUPOBKE
ropogoB. Cuma BO3NEHCTBHS M 3HAYUMOCTh TaKUX COOPY)KEHUH
OTPeIeISITCS MPEXKIE BCETO KaK YacTh KPYITHBIX CIIOPTHBHBIX aHCaMOeH,
CO3JaHHE KOTOPBIX TpeOyeT OCBOEHHS WINM PEKOHCTPYKIMH OONBIINX
TOPOACKUX TEPPUTOPUIL, PEICHHs Pa3IN4YHBIX TPAHCIOPTHBIX MPOOJIEM M
Oonbinux pabor mo ux OmaroycrpoiictBy. [IpuMepoM MOXET CIIyXHUTb
Omumnuiickuii ctaguon B Monpeane, Kanama. (Puc.1).

Puc. 1. Onumnuiickuit cragnon B Monpeane, Kananga
2. CopTHBHEIE 3aJlbI — 3TO 3[IaHHS, KOTOPHIE MpEIXHA3HAYEHBI IS

MPOBEECHUS TPEHUPOBOK U COPEBHOBAHUII B pa3IMUHBIX BUAAX cropta. [Jns
CO31aHUsI OOIBITNX CBOOOIHBIX MPOCTPAHCTB U 00ECIICYECHUS YCTOMUYNBOCTH
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KOHCTPYKIIUH UCIIOIB3YIOTCS OOJBIIENIPONIETHbIE KOHCTPYKIMK U3 MeTalia
WM AepeBa. Y HUBepcanbHbIi OnuMmuickuit 3a1 «/{pyx0a» B Jly>kHukax B
Mockae (puc. 2) nMeeT OCHOBHOH JIeMOHCTPAILIIOHHBIN 3271 BMECTHMOCTBIO
1,5-4 teIc. 3puteneil (mpu TpaHchopmamum) ¢ apeHod 42x42 w,
paccunTaHHOM Ha 12 BHOB cHopTa NpH ONTHUMAJIBHON BUAMMOCTH BCEX
COpEBHOBAHMH. 3aJ1 MOKPHIT MOIOTol cepruueckoil 000I0UKOH, ONepToil Ha
28 HAKIOHHBIX OIIOp M3 COOPHO-MOHOJIMTHBIX CKJIaJ4aThiX 000JI0ueK
JBOSAKOH KpuBH3HBI. HakiIOHHOE pacnooykeHre onop MO3BOJIMIIO YBETUUUTh
rabapuThl MEpBOro 3Taka M 3a CYET ITOr0 pasMecTHUTh B HEM 4YeThIpe
TPEHUPOBOYHBIX 3ajla M YEeThIpE CHOPTUBHBIE IUIOIMAJKH, BIMCAHHBIE B
€IUHBIH IIEHTPAJbHO CHUMMETPUYHBIH O00BEM C SPKO BBIPAKEHHOM
TEKTOHHYHOCTBIO aPXUTEKTYPHOU (hPOPMBIL.

3. KpbIThie 06acceiiHbl — 3TO COOpPYIKEHUsI, KOTOpbIE MpeIHa3HAYCHBI
IUIsl TUIaBaHMS U JPYTHX BOAHBIX BHAOB criopTa. /s co3maHust OONBIIMX
CBOOOIHBIX HPOCTPAaHCTB M OOECIEYEHUS YCTOWYMBOCTH KOHCTPYKIIMH
UCIIONB3YIOTCS OOJBIIENIPOIETHRIE KOHCTPYKIMH M3 MeTajlla WIH JepeBa.
Hentp Boausix BuoB criopta Aquatics Center (puc. 3) B JlongoHe ot Zaha
Hadid Architects crpomncst k nonmonckoit Onummmane 2012 rona. bes
YIIIOBATHIX JONOIHHUTEIBHBIX TPUOYH, KOTOpbIE OBUIM HEOOXOAUMBI TOIBKO
Ha BpEeMs Urp, OH HAKOHeI[ oOpes 3alyMaHHY0 pOMOOBHIHYIO (opmy u
JEeMOHCTpHpYeT (HUpMeHHYI OHOHMKY Xamua. OTKphIBIIEeCs CIUIOLIHOE
ocTeKIeHne OOKOBBIX «(acaJoB» CO3acT CBETIIOE, JblIIaliee BHyTPCHHEE
npocTpaHcTBO. IIpakTHyecky Oe30mOopHas KOHCTPYKIHMS KPBILIIM OTAENaHa
W3HYTPH TEIUIBIM JEPEBOM, OHA HE TOJIBKO OYKBaJIbHO BU3yalTU3UPYET MOTHUB
BOJHBl M CMATYaeT OTKPHITHIE OETOHHBIE MOBEPXHOCTH, HO U IIOMOTaeT
30HHPOBAThH IWHBIN MPOTSHKEHHBIN 00BEM.
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Puc. 3. Llenrp BomHbIX BUOB criopta Aquatics Center,
JlonnoH, BenmukoOputanus

4. KpbIThI€ JIeOBbIE apeHbl — 3TO 3/IaHHsI, KOTOPbIE MpeHa3HAUSHBI
JUISl IPOBEICHHS XOKKEHHBIX U (DUTYpHBIX KaTaHUH Ha Jbxy. Jns cozmanus
OONBIIMX CBOOOJAHBIX TPOCTPAHCTB U OOECIeUeHHs YCTOHYUBOCTH
KOHCTPYKIIUH MCIOJNB3YIOTCSI OOJBIICNPOJIETHBIE KOHCTPYKIIUK M3 MeTajlia
wiu epesa. Jlenoswiii aBopen Ericsson Globe (puc. 4) — kpymnHeiiliee B Mupe
3maHue, nocrpoeHHoe B ¢dopme chepbl. OTkpeITHIE B 1989 ropy kymon
BMemaeT okoso 14000 3puteneit Ha XOkkeHHBIX MaT4ax uiau 16000 gemoBek
Ha KOHICPTHOPA3BJICKATCIIbHBIX MEPOIIPUATUAX

Puc. 4. Jlenossrii nBopert Ericsson Globe, Crokronsm, [1IBerms

5. KpbIThle TEeHHHCHBIE KOPTHI — 3TO 3JIaHUs, KOTOpPBIE NPeIHA3HAUCHBI
UL TIPOBEACHHMS TEHHUCHBIX MaTdell M TpeHUPOBOK. J[1s1 co3nanmst O0MbIIIX
CBOOOJHBIX TPOCTPAHCTB M OOECIEYEHUS YCTOWYMBOCTH KOHCTPYKIIMH
UCIIONB3YIOTCS OOJNBIIENIPOIETHRIE KOHCTPYKIMH M3 MeTajlla WIN JepeBa.
Bbpuranckas crynus Hopkins Architects co3mana KpbITblii TEHHUCHBIN [IEHTP
C BOJIHUCTOM JIepeBSIHHON KphIiei (puc. 5) k BeceanrmuiickoMy kiry0Oy nayH-
TeHHHca B YUMOnnoHe, Bennkobpuranus.
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Puc. 5. KpbIThlii TeHHUCHBIH IeHTp B Y UMOntoHe, BennkoOpuranus

6. KpbIThle KOHHBIE MaHEXH — 3TO 3JaHUsI, KOTOpBIE NpeTHa3HAYCHBI
JUISl TIPOBEJICHUSI COPEBHOBAHMH M TPEHHPOBOK MO KOHHOMY cropty. st
cOo3JjaHusI OOJBIINX CBOOOTHBIX MMPOCTPAHCTB U 00ECIICUEHHUST YCTOHIHBOCTH
KOHCTPYKILIMH UCIIOIB3YIOTCS OOJBIIEIIPONIETHbIE KOHCTPYKIIMU U3 MeTaslia
nmu nepeBa. Ha BJIHX moctposT Tpex3TakHbIi KOHHOCITOPTHUBHBII MaHEX
(puc. 6) MIOMWAABI0 OKOJO 8 ThIC. M2, KOTOPBI cTaHer yacteio LleHTpa
HAIMOHAJIBHBIX KOHHBIX Tpaaunuid. [IpoekT peanusyercs MmpaBUTEIbCTBOM
MockBsl coBMecTHO ¢ KpemieBckoii kool BepxoBoit e€3/1b1. CTpOUT 3TOT
yHUKaNbHbIH 00beKT ['K «MCVY-1». CTpouTenu npuMeHWIH yHHKaJIbHbIE
KOHCTPYKTUBHBIE, TUIAHUPOBOUHBIE, (DYHKI[MOHAJIBHBIE H TEXHOJIOIHYECKUE
pemrenus. Kposins 3manus ¢ 4eTbIpbMs YKJIOHaMU, KOTOpasi OyneT oTaenaHa
KOJIOTBIM ~ JJOJIOMHUTOM, JEPXKMUTCI Ha MHOIOTOHHOM Kapkace U3
MeTaJuTnueckux 0ajok u ¢pepm ¢ nponerom ot 20 10 30 MeTpoB.

Puc. 6. Kporthiit konHocopTuBHBIN Manexx BJIHX, Mocksa, Poccust

7. Kpeithie mone i roibpa — 3TO COOpPYXKEHHE, KOTOpoe
NpeIHa3HaYeHo Ui HPOBEICHUS MIPbl B ronbd. s co3maHms GONBIINX
CBOOOZIHBIX MPOCTPAHCTB W OOECIIEUEHHs YCTOMYMBOCTH KOHCTPYKIIMH
HCTIONB3YIOTCS OOMBIIETIPOIETHRIE KOHCTPYKIMK M3 METaJula WM JIepeBa.
“CropTHBHBIA, HO HE MOXOXHHA Ha crmopT-Oap”, - Tak Biamener] Maifki
Bepbemx onmceiBaer GC Lounge, HOBelimee kpwiToe mone ais ronbda B
JenBepe, KoTOpoe OTKpPHUIIOCH B HOstOpe 2021 roxa. 3aHnMast miomangs 9yTh
6omee 3800 xBampaTHBIX (YTOB, OOBEKT MOXKET BMECTUTH modtd 150
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4yesioBeK BHYTpH U eme 50 rocreil BO BHYTPEHHEM [BOPUKE Ha OTKPHITOM
Bozayxe. OOmas 3amosHsIeMOCTh HAaMHOTO TIPEBBIIACT BO3MOXKHOCTH
JIAyHKa C TOUYKH 3PEHUS] BO3MOXKHOCTEH UCII0Ib30BAHUS CUMYISITOPOB — B
GC Lounge Bcero Tpu IUIOUMIAAKK Al WIPHl B Tronb(, o0OpyrOBaHHBIE
TpeHakepamu Trackman.

BonemenponerHsie JIepeBsIHHBIE KOHCTPYKLIUU SBIISAIOTCS
3¢ PEKTUBHBIM CIIOCOOOM CO3JaHUsI OONBIINX CBOOOIHBIX MPOCTPAHCTB B
CHOPTHBHBIX COOpYKeHHsIX. OHM 001a1at0T PSIIOM IPEUMYIIECTB, TAKHX KaK
ACTETMYHOCTh, OKOJOTMYHOCTH M ObICTphId MoHTax. OpHako, mpU
WCIIONIb30BAaHUM  TAaKMX KOHCTPYKIMH HEOOXOAMMO YUYUTHIBATH UX
0COOEHHOCTH, TaKU€e KaK TpeOOBaHUA K IPOEKTUPOBAHUIO, 00paboTKe iepeBa
W 3aBHCUMOCTb OT KJIMMarudeckux  ycnoBud. OOpaTtutech K
npoeccronanam, 4To0bl HONYYUTh KBAJTH(PUIIMPOBAHHYIO KOHCYJIBTALIUIO U
MIOMOIIIb B TMPOEKTHPOBAHUM M MOHTa)Ke OOJBILIENPOIETHHIX JEPEBSHHBIX
KOHCTPYKUMH JIsl CHOPTUBHBIX COOPYKEHUM.
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HNPEAITPOEKTHOE OBOCHOBAHHUE CTPOUTEJIBCTBA
OBIIIEOBPA30OBATEJILHOM IIIKOJIBI B C. PEITHOE
BEJII'OPO/ICKOM OBJIACTH

AKXTyaJlbHOCTh ~ TEMBI ~ Pa3BUTHsI  CeTH  00LIe0Opa30BaTENbHBIX
YUPEXKICHUH JOCTaTOYHA BENMKA, TaK KaK B HallIeil cTpaHe NpoOJIeMBI
IIKOJILHOTO ~ CTPOUTENBCTBA BCET/Ia PAcCMAaTPUBAINCh KaK  BOMPOCHI
roCyJapCTBEHHOM, oOIIeHapoaHol 3HaunMocTH. OCOOEHHO OCTPO 3ajliauu,
CBSI3aHHBIE C HEOOXOMUMOCTHIO MOJCPHHU3AIMH OOIc00pa30BaTEIBHOIM
IIKOJIbI, BCTAJIM MIMEHHO ceiiuac — BO BpeMst pehopM B cepe oOpazoBaHust
B cBere DenepanbHOIl IPOrpaMMBbl CTPOHMTENHCTBA M PEKOHCTPYKIIUH
HIKOJIBHBIX 3/1aHHUH, peanusyemoil B nmepuof ¢ 2018 mo 2025 roxer [1, 2].
OCHOBHOM 3adaycii TPOCKTUPOBAHHUS MOJOOHBIX OOBEKTOB SIBJIICTCS
cozJanue KoM(popTHOI pa3BHUBalOILEi 00pa30BaTEIbHON CPEIbl.

PasButHe cetn 001Ie00pa3oBaTeNbHbIX yupexaeHuid B benropouckoi
o0nacTH CBA3aHO C MPAKTUUECKOW HEOOXOAMMOCTBIO, COOTBETCTBYET
TrOCYIapCTBEHHOMY U PETHMOHAJIbHOMY  3aKa3y, M3JIO)KEHHOMY B
JNEUCTBYIONIUX 3aKOHAX, IOJIOXKEHMAX, IOCTAHOBJICHHUAX, ykazax [1-3] u
TpebyeT 000CHOBaHM#H Ha TPEANPOEKTHOM dTare [4—6].

Lenpto naHHOH pabOTHl ABISETCS MPOBEACHHE MNPEANPOSKTHBIX
HCCIIeloBaHMI ¢ 000CHOBaHHEM MeCTa pa3MelleHus 00u1eo0pa3oBaTeIbHOMN
wkonel B MKp. «Hacnemme» c¢. Penmnoe benropoackoro paiioHa
Benroponckoit odnacTu.

B HacTosmiee BpeMs YTBep)KIEH H pealn3yercss M00OBEeKTHBII
MIEpEUeHb CTPOUTENHCTBA, PEKOHCTPYKUUH M KAIUTAIBHOTO PEMOHTa
O0BEKTOB COLMANBHONH c(epbl W Pa3BUTHSA IKWINIIHO-KOMMYHAIBHOM
uHppacTpykTyphl bemropoackoit obmactn Ha 2024-2026 tomer [3]. B
JAHHBIA TIepedeHb BXOT yupexaeHus obmiero oopazoBanus (Tabm.), B Tom
ymcie cTpouTenseTBo mKoisl Ha 1000 mect B Mkp. «Hacnenue» J{yboBckoro
CeNbCKOro nocenenus benropoackoro paiona.

Teppuropust J[yOOBCKOro CenmpCKOro ToceneHus benropoackoro
pationa benroponckoit o6iactu o6meit miommaasio 4200,8 Ta BKIIOYaeT Tpu
HACEJTICHHBIX IMyHKTa: mocenok Jydosoe (13587 wen.), ceno Pemroe (1040
gen.), ¢. llarapoBka (148 ugem.). OOmas dYHCICHHOCTh HACEICHUS Ha
01.01.2021 r. cocraBnseT 15123 genoseka [7].
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Tabnuna

Ilepeuenn

YUpEXKACHUN

o01rero

o0Opa3oBaHus,

CTPOWTENECTBO KOTOPHIX 3aIUIaHUPOBaHO B benmropopckoit obmactu Ha
2024—2026 rr.

Ne HaumeHoBaHue 3aKa34uKOB, IIpoexTHas CwMmetHas Bson
/11 orpacieii, 00beKTOB MOIIHOCTb, CTOMMOCTD, | MOIIHO-
IUTOIIA b, TBIC. PYO. cred,
KB. M ron
1 2 3 4 5
1 | Crpourenscrso cpenHein 1100 mecr, 1728 000 2024
obrmreoopa3zoBarenbHON MKONMBL | 27400 kB, M
Ne 4 B 1. Crpourens
SIKOBIIEBCKOTO TOPOJICKOTO
oKpyra
2 | PexoHCTpyKIHS I'bOY 110 mecr, 581 000 2025
«AJekceeBcKast 5239,62 xB.
ob1eoOpa3zoBaTeIbHast IIIKOJa- M
HHTEpHAT», T. AJleKCeeBKa C
MIPUCTPOKUKOMN CIIaJILHOT O
KopIryca ¢ OaHHO-TIpaYeYHBIMU
nomMernienusmu Ha 110 mect
3 | UIkoma Ha 1000 mect B Mkp. (1000 y4. mect, 1571 052 2022
«HoBocaoBblii-41» 16507 xB. M
Benropoznckoro paiiona
Benropozackoii obnactu
(omepaoHHbIe PACXOJIbI)
4 | Hauampnas mxona Ha 100 mect | 100 yu. mecr, 389 544 2022
B MKp. «llapyc», c. Pemnoe 2899 kB. M
Benropoznckoro paiiona
Benropozckoit obnactu
(omepaloHHbIe PACXO/IbI)
5 | Havanbhas mkona Ha 100 mect | 100 yu. mecr, 452 098 2022
B MKp. <«Bocrounslii-1», T. 3029,18 kB.
benropox, Benropoackas M
o0nacTb (oneparoHHbIE
pacxozpl)
6 | CrpouTenbcTBO IIKONBI Ha 750 750 mecr, 1454112 2024
MmecT B MKp. «Ctpenenkoe-23» | 19300 kB. M
Benropoznckoro paiiona
Benropozckoit obnactu
7 | CrpoutenscTBo cpenHeit 600 mecr, 1366 359 2024
obmmeobpa3oBarenbHoi mKkonel | 16500 kB. M
Ha 600 mect B Mkp. WXKC
«Oro-3anmagueiit  1» ropoxa
benropona
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2

3

4

CTpOHTENBCTBO  IIKOJBI  Ha
1000 mect B Mkp. «Hacnenue»

1000 mecr,
23000 xB. M

1487 395

2024

Jy6oBckoro CEIILCKOT 0
TIOCEIIeHHS Benroponckoro
paiioHa

9 | CrpoutenscTBo
00111€00pa30BaTEIBHON IKOJIBI
Ha 1500 wMect B MKp.
«enTpanbublity, . CeBepHbIH
Benropoznckoro paiioHa
Benropojckoii obmactu

10 | CrtpourenbCTBO
00111e00pa30BaTEIBHON TITKOJIBI
Ha 750 mect B Mkp. Pennoe T.
Bbenropona

11 | CrpoutenscrBo cpenHei
0o0pa3oBaTeNbHOM IIKONBI Ha
1000 MECT, MKD.
«IM OCKOBCKHI1»
Benropoackoro paiiona

77 | Kamuranenelii pemonr MOY 1 175 mecr,
«COII Ne 1» r. Banyiiku 2 585,5 kB.
Benropoackoii obnactu M
(BTOpOE 3MaHue)

1500 mecr, 2024

29100 xB. M

2158 989

750 mecr, 2027

19300 xB. M

1418 000

1000 mect 1867176 2027

196 000 2024

Kapra-cxema koHmenuu pa3Butusi Mukpopaiiona «Hacnenue» B cene
Pennoe benropozckoro paiiona paspaborana kommnanuen «HoBbId oMy
(puc. 1). Muxpopaiton «Hacnemue» ruiomanpio 64 ra pacrnoioxeH BIOJb
aBronoporu «benropon — Mailickuii — Hosas [lepeBHA», HanpoTUB
MHUKpOpaiioHa «Y CIIEIIHBIIY», MPOEKTHOE Komu4decTBO xurenei — 3 900 ger.
[8]. AkTyampHOCTH CTpOUTENbCTBA HIKONBI B cene Pemnoe obOocHoBaHa

pPOCTOM  YHCICHHOCTH HACENEHHWs pa3BUBAIOLIETOCS  MHKpOpaHoOHAa,
YIaJEHHOCTBIO OT 001Ie00pa30BaTEIBHBIX YIPEIKICHHA.
B pamuyce Tpex KHIOMETPOB OT MHKpOpailoHa HaxXOOUTCS

obmeoOpa3oBaTenbHasl MKOJIA «AJTOPUTM YcIieXa», HadaldbHBIC IIKOJIBL:
«ITapyc nerctBa» u «Pamgyra gerctBay (puc. 2).

Takum 00pazom, MECTO pa3MeIIeHUs 001e00pa30BaTENHHON IKOIBI B
MHUKpopaiione  «Hacieame»  COOTBETCTBYeT  TIOCYIapCTBEHHOMY |
pErHOHANIbHOMY 3aKa3y, KOHLETIMH Pa3BUTHS M 3aCTPOHKH MHUKpOpaiioHa.
VY4acToK MO 3acTpOKy pPACIONOKEH B 30HE pa3MEIUCHUS OOBEKTOB
COLMANIBHOW MH(PACTPYKTYPHl MEXAY TEPPUTOPHAMH, OTBEACHHBIMH TIOJ
KOMMEPYECKYI0 1 MHOTOKBapPTHPHYIO 3aCTPOHKY.
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30HA P
PEKPEAUMOHHAR y 30HA 3ACTPOUKM
MHOIOKBAPTUPHOMN COLIOBBEKTAMN

e 3ACTPOVKM

NECHOM MACCUB

3ACTPOVIKA
TAYHXAYCAMU

30 =5/
VHAVBUAYANEHON KOMMEPYECKOWM
3ACTPONKM 3ACTPOMKN

Puc. 1. Kapra-cxema KoHIeNIMHU pa3BUTH MUKpopaiioHa «Hacmenne»
B ¢. PertHoe benropoackoro paiiona

Hasanswas weona
“Napye Aetcea”

" HavaneWas wrona
“Pagyra percrea”

Puc. 2. CuryannonHas cxema ¢ paclonokKeHueM o0pa3oBaTeNbHbIX YUPEK ICHHUI
B pajuyce 3 KM OT y4acTKa IPOSKTUPOBAHUS
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OBPA3 COBPEMEHHOI'O MY3EA

V3HavaibHO CIIOBO My3el O3Hayajio KakKylo-JIHOO KOJUIEKLHIO, HO €O
BpEMEHEM 3TO TIOHSATHE CTalo O0O3HA4YaTh JIoMa M 3[aHHs, B KOTOPBIX
HaXOJWJIMCh dKCIOHAThl. B npesHell ['penmy o6opynoBany nomenieHus, B
KOTOPBIX HAaXOJAWJINCh MPEIMEThI UCKYCCTBA U KYJIBTYPBI, 3aXBaUC€HHBIC Y
JPYruX HapoioB BO BpeMs BOWH, TaKue KaK CKYJIBITYpHI, CTaTy!d U JIpyrUe
Tpodeu. B cpeaHux Bekax NPOM3BEICHUS HMCKYCCTBAa BBICTAaBISUIUCH B
XpaMax ¥ MOHACTBIpSAX (IOBEMUpPHBIE YKpallleHWs, MaHyCKpUNThI). B 3T0
BpEMH, OKCIIOHATHI, 3aXBAa4YCHHBIC BO BpEMA BOﬁHbI, CITY>KWIIN,
CBOEOOPA3HOM, OIUIATOH 32 BBIKYITBI MITH ITPOYHE PACXOIBI.

B coBpemeHHOM wMupe Qacal My3eeB KapAWHAJIbHO H3MEHMIICS.
ITpoekTHpoBaHHE My3€€B COBPEMEHHOI'0 MCKYCCTBA SBJSETCS aKTyalbHOMN
po0IeMOi 11 MHOTHX apXUTEKTOPOB. APXUTEKTYpa TAKOT0 My3esl IOJKHA
OJIMLIETBOPATH CTUJIb BPEMEHHU, MOy M TEHJICHIIUN Pa3BUTHSI COBPEMEHHOI O
obmiectBa. [Ipm NpOEKTHPOBAaHMM My3€€B COBPEMEHHOIO HCKYCCTBA
apXUTEKTOPY HEOOXOIMMO YUYHTHIBATH COLUAJIBbHBIC, I'PAIOCTPOUTEINILHEIE,
9KOHOMHUYECKUE, 00pa3oBaTeNbHble W IproHoMuyeckue (Gaxkropel. OueHb
BaXXHBIM SIBJIAETCSA CO3JaHHE HHTEpbepa My3es, B KOTOPOM JOJIKHBI
TapMOHUYHO COYETATHCSI COBPEMEHHBIE 3KCIIOHATHI.

PaccMoTpuM HECKOJNIBKO COBPEMEHHBIX MY3€€B, IIOCTPOCHHBIX B
nocnennue 20 ner. [epswiit my3eit Teiitr Monepn B BenukoOpuranuu [1].
Oco0eHHOCT 3TOr0 My3esl 3aKII0YaeTcsl B TOM, YTO Ka)K bl 3a]1 UMEET CBOIO
Tematuky: «OOHa)KeHHass HaTypa, IelcTBHe, Teno», «HaTropMopThl,
00BEKTHI, peabHas Ku3HbY, «[lei3ax u okpyxatomas cpega», «Mcropus,
IaMsITh, 0011ecTBO». CTOUT OTMETHTH, YTO TAJIEPEN YaCTO CO3AAI0T B CTAPBIX
OTPECTaBPHPOBAHUS 3[aHUSAX. | JTaBHOE 37aHUE rajlepen COXPAaHEHO 3TO
ObIBIIast 3JIEKTPOCTAHLMS — 3TO HE TOJNBKO HMHAYCTPUAIbHOE, HO H
HCTOpPHYECKOE CTpoeHHe. Takas yHHKaJbHass OCOOCHHOCTh TAaKXKE €CThb Y
myzee «Dorm OctpoB XombOpoiix» B ['epmanmn. Panee camo 3manme
WCTIONB30BaJOCh Kak BoeHHast 6aza HATO, mo3nHee oHa OBLIa BEIKYIUICHA
Mromnepom B 1994, Tenepr 3mech paOOTAarOT XYIOKHUKA M KaKIBIHA 3all
OTBEJIEH ONPECIICHHON TEMATHKE.

Myseil coBpemeHHOro uckyccrsa @opr-Yspra B Texace emie 0onHO
MIPOU3BEICHUE UCKYCCTBA. B HEM ecTh 5 MaBUJIBOHOB, KaXKIIbIM U3 KOTOPBIX
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TOCBSAIICH pPa3HBEIM HAINpPaBIICHUSIM COBPEMEHHOTO HCKyccTBa. Camo ke
3/IaHUE TIPETEPIIeIO MHOXKECTBO M3MEHCHUH (DYHKIIMOHATBFHOTO 3HAYCHUS.
OcHoBaHO 0HO 0bUTO 1892 TOMYy, a My3ceM COBpPEMEHHOI'0 MCKYCCTBA OHO
crano jub B 2002 roxy.

Puc. 1. Myseit Teiir MonepH B BenukoOpuranum.

Cnenyiomas OCOOEGHHOCTh COBPEMEHHOTO My3es 3TO CO3/aHue
CMOTPOBBIX IUIOMIAJIOK C BUAOM HPUPOJHBIX MNeH3axked. OT0 OAMH U3
MapKEeTHUHTOBBIX CIIOCOOOB NpuBiIeueHHs 3puteneid. Tak B HammonansHOM
My3ee COBpEeMEHHOro uckyccrsa Ceyna ecTh IUTOLIaJKa C BUIOM Ha TOpPBI.
IIpupoaHsIil meif3ax CTAaHOBUTCS YaCThIO ApXUTEKTYPHOM KOMITO3HLIUH. [2].
CaMbIM IpKUM IMPOEKTOM MY3€esl CO CMOTPOBOH IIJIOIIAAKOM ocTaeTca Myseit
ropsl MeccHep, Haxonsamuiicst Ha ceBepe Utanun. OquH U3 meaeBpoB 3axa
Xamupn pacronoxkeH Ha rope Kponruiati, ¢ BbICOTHI 2 275 METpOB Haf
YPOBHEM MOpSI OTKPBIBAIOTCSI CaMble HEBEPOSITHBIE Meizaku. Museum Aan
de Stroom B Benbrum crpoekTupoBaH Kak BbICOKasi OallHs BHICOTOWH 60 M.
BHYTPH HAaxXOOWTCA OoJblIas BHHTOBAas JIECTHHIA, a HAa CaMOM BepXy
pecTopaH ¢ MaHOPaMHBIM BUJOM, OTKYyJa, KOHEYHO, BUIHBI MHTEPECHBIC
NeN3aKu, HallOJTHEHHBIE IPUPOAOH BIAIN OT FOPOJCKOM CYETBI.

Puc. 2. HarimonanbeHelil My3eit coBpeMeHHOT0 HckyccTBa B Ceyiie.

IIpy  TPOEKTMPOBAHMHM  COBPEMEHHBIX  MY3€€B  YUHUTHIBAaETCS
6maroycTpoicTBO camoro oobekra. Ha Tepputopuu Mys3es HE TOJNBKO €CTh
MapKd, HO HWHTEPAKTHBHBIE apT-O0BEKTHl. Tak, Ha TEPPUTOPUH My3es
I'yrrenxaiima B buns0ao Haxomstcs ckymbnTypbl. [3]. Ho He Tombko
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Hcnanus 6naroyctpanBaeT CBOM My3€H, TaK, HAIpUMep, B MOCKBE OTKPBUICS
HOBBIH (unman TpeTpskoBKH, MOCBSMIEHHBIH HckycctBy 20 Beka. Tak,
MapkoBasi 30Ha C apT-O0bEKTaMH, KOTOpPBIE, MOXXHO TpOTaTh, OTIMYHO
JIOTIOJIHSASL apXUTEKTYPY CKYJIBNTYpHOM KOMIIO3UIMM 3JaHUS U SBJIOTCA
OTJENIBHBIM NPEAMETOM UCKYCCTBA.

Kyn c

' Puc. 3. Ilammm» Ixedda

Takum o6pazom, 3a mocnenHue 20 JIeT B apXUTEKType W 3KCIO3UIHN
My3€eB IOSBUIIUCh HOBBIE MapaMeTpbl U (YHKIUH, KOTOpPbIC NMPHUBJIEKAIOT
mozeid. OCHOBHBIE H3MEHEHUSI COBPEMEHHOT'0 My3€es: CMOTPOBast IUIOMIAIKa,
A€ €€ BUAbl JONOJHAKOT MYy3€H, NapKoBas 30HA, HAIOJIHEHHas aprT-
00BEKTaMH M CaMO 3JI[AHUE C MHTEPECHBIM MPOILIBIM, TaK KaK caMo 3/IaHue
TOTJA U SIBJISIETCS DKCIIOHATOM.
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TUIIOBOE N UHAUBUAY AJIBHOE ITPOEKTUPOBAHUE
OBBEKTOB OBHIECTBEHHOI'O IIUTAHUA:
INPEUMYIIECTBA U HEAOCTATKHA

K Hacrosmiemy BpeMeHH B JIFOOOM HACEIICHHOM ITyHKTE€ HMEIOTCS
pa3nu4Hble 0OBEKTHI, OTHOCSIIMECS K 00beKTaM OOIIECTBEHHOTO MUTAHUS:
OT MaJICHPKUX KO(EeH 0 CTONOBBIX U pecTopaHoB. OIHAKO, C Pa3BUTHEM
Pa3IMYHBIX CETEBBIX pECTOpaHoB, GyikopToB U (dactdynoB, MHoOrue
0OBEKTHI MMTAHUS YTPATHIN HHANBUIYAILHOCTh apXUTEKTYPHBIX PELICHHH,
CTaJli OAHOTUIIHBIMH, HEBBIPA3ZUTCIIbHBIMU. O6’beMHOHHaHI/IpOBO‘{HbIe nu
JKCTEphEPHBIE pEIICHHsS TaKUX OOBEKTOB 3a4acTyl0 HE YYUTHIBAIOT
IPaJIOCTPOUTEIBHYIO CUTYALMIO MECTa MPOCKTHPOBaHMS B IIEJIOM, HE
BITUCBHIBAIOTCS B OKPY>KEHUE 1 HETATHUBHO BJIMAIOT Ha apaneKrypHmI?I 06J'II/IK
OKpyXKaroleil ypOaHWU3MpOBaHHOW cpeibl. B CB3W C 3THM BO3HHUKAeT
HEOOXOAMMOCTh BBISABICHHS MPEUMYLIECTB M HEJOCTATKOB THUIIOBOIO H
HUHIMBUIYaJIbHOI'O IPOSKTUPOBAHUS 0OBEKTOB OOIIECTBEHHOTO MMTAHUS KaK
HUHCTPYMEHTA 110 ()OPMUPOBAHUIO KOM(OPTHOH ypOaHU3UPOBAHHOH CPEIbI.

[IpoekTupoBaHHe B LEJIOM IPEACTABIsET COOOI B3aMMOYBS3aHHBIM
KOMIUIEKC PabOT, UTOrOM BBINOJHEHHS KOTOPBIX SIBISIETCS TEXHHYECKas
JOKYMEHTAIlMs, UCIOIb3yeMasl IIPU CTPOUTENBCTBE WM PEKOHCTPYKLIUHU
31aHU U coopyxeHuil. [IpoekTnpoBaHrne — NPOMEKYTOUHOE 3BEHO MEXIY
HayYHBIMU HCCIIEIOBAaHUSAMH U UX BHEIPEHHEM B TpakTuKy [8§]. Benencraue
TOTO, YTO ONHHMM H3 IVIABHBIX (PAKTOPOB, BIMSIONIMX Ha KAaueCTBO YKU3HH
TOpOXKaH, SBJIAETCS TIpaMOTHOE, IpodeccHoHaIbHOE IUIAaHUPOBAHHE
ypOaHucTHYECKUX cpel [5], MpOeKTH 3aBeeHni OOIIECTBEHHOIO TTUTaHUs
TpeOyIOT IETaJFHOIO M KOMIUIEKCHOTO IIOJXO/a, BKIIIOYAIOIIETO B ceds
YEepTeKU U IUIAHBI, YIUTHIBAIONINE WH)XKCHEPHBIE KOMMYHHUKAIMH, pabodne
mporecchl M TpeboBaHMsA LeneBoil ayguropuu. Ilpm mpoexkTHpoBaHMHU
HEOOXOMUMO YIUTHIBATH MHOXKECTBO ACIIEKTOB, YTOOBI CO3JaTh KOM(OpTHOE
1 NIPUBJIEKATEIIFHOE MECTO ISl TOpOkaH. B mepByro ouepesns, Hy)KHO pEInTh
OyZeT 3TO THIIOBOW MPOEKT WIIN MHIUBUAYAITbHBIN.

[Tpu BEIOOpE MEXTy THITOBBIM M WHIUBHIYaTbHBIM ITPOSKTHPOBAHIEM
HEOoOXOMMO YYHUTHIBATh IIENU W 3aJ[a4dM NMPOEKTa, & TAKXKE €ro yHUKaJIbHbIE
XapaKTePUCTUKHU. TUnosoti npoekm MPEACTaBISIET COOOU yKe TOTOBBIN Habop
pEIIEeHUH, KOTOPBIE MOTYT OBITh MCIIOIb30BAHBI MHOTOKPATHO JISl CO3/1aHHS
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CTaHIapTHBIX 00BeKTOB (puc.l). VX mpucmocoOiIcHne aeT BOSMOXKHOCTH
UCIMOJIb30BATh  MPOTPECCHBHBIE CXEMBl IUIAHUPOBAHHUS TOPTOBBIX U
CKJIQJICKUX TIOMEIICHUH, MO3BOIISTIOT PAIIMOHAIEHO UCIIONH30BATh TUTOIIAIH,
YBENUYHUBATh 3PPEKTUBHOCTh Tpyaa pabOvMX, UCIIONH30BaTh WCIBITAHHEIC
CcrocoOBbl OCBEIICHUS, BEHTWIAIMU U TOTCIUICHUIO MOMEIICHUH, a TaKke
TunoBoe obopynoBanue [3]. C mpyroil CTOPOHBI, UHOUBUOYATLHBIL NPOEKM
pa3pabaThIBaeTCs CIEHUANTBHO sl KOHKPETHOTO OOBEKTa C yIETOM BCEX €ro
ocoOeHHOCTeH 1 TpeOoBaHMH 3aka3zunKka. JTOT TMOIXOA MOXET BKIIOYATh B
ce0si HeCTaHAApPTHBIC PEIICHUS, MCIONb30BAaHME HOBBIX TEXHOJIOTMHA WU
MaTepHajoB, 4YTO [ENaeT MPOCKT Oojiee THOKAM U aJanTHPOBAHHBIM
WHIUBHUIYaJbHBIM TOTpeOHOCTIM Kimenta (puc. 2). WHauBumyajabHOE

MPOEKTHUPOBAHUE  TMPEANOIAracT CTPOUTEILCTBO  CIUHCTBEHHOIO U
HETIOBTOPUMOT'O CTPOUTEIHHOI0 00BEKTa, a THIIOBOE - PACCYMTAHO Ha IEIIbIH
«moToK» [2].

Puc. 2. UnauBuyanbHbIH IPOEKT
kade boos beach club B JlrokcemOypre,
Metaform Architects [1]

B kagectBe KpuUTEpHEB OLCHUBAHMS THUIIOBOIO W WHIMBUAYAIbHOI'O
NPOEKTUPOBaHUS OOBEKTOB OOIIECTBEHHOrO IHTAHMS, Mpenaraercs
paccMaTpuBaTh ~TaKWe  KPUTEpHH, Kak:  aJalTHBHOCTH  IIPOEKTa,
YHUKAJBHOCTh MPOEKTa, CTOMMOCTH BBIIOJIHEHHS IIPOEKTa, CKOPOCTh
BBHINIOJIHEHHSI TPOEKTa, OPHUEHTHPOBAHHOCTh IPOCKTa HA 3aKa3yHKa,
OPHEHTHPOBAHHOCTH MPOEKTa MOCETHTENCH.

1. Aoanmuenocmv npoexma. VIHANBUIOYambHBIH TPOEKT MOXKHO
BIIMCAaTh B TPAJOCTPOUTENILHYIO CHTYallMI0 C YYETOM €€ OCOOEHHOCTeH
penbeda, MPUPOTHOro M aHTPOIIOTEHHOTO OKPYXeHHs. THITOBOH ke TPOEKT
NPEJIIToIaraeT UCIIoIb30BaHNe CTAaHaPTHBIX TUIAHUPOBOYHBIX PEIICHUH, YTO
BO MHOTOM 3TH OCOOCHHOCTH HE YYUTBHIBAaeT, HO BCE K& MOXKET OBITH
aJlanTHPOBaH MO/ KOHKPETHBIE YCIIOBUS y4acTKa, TAKHE KaK pa3mep: U popma
3eMEJBHOTO0 Y4YacTKa, HAJIWYMe KOMMYHHMKAlMH M JOCTYIHOCTH JUIS
nocerureneid. OHAKO, VIS CO3MaHUS YHHUKAIBHOTO MPOCTPAHCTBA, KOTOPOE
Oymer oTpakaTb CTHJIb W  KOHIENIHIO  3aBelCHHs, Tpedyercs
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WHIVBHUIYaJIbHBI  IOAXOA, @ 3T0O HEe MPEUMYIIECTBO THUIIOBOTO
MIPOEKTUPOBaHMS. Takoe MOXKET NPEeNOCTaBUTh WHIMBHIYAJIBHBIH TPOEKT
oObekTa obmecTBeHHOro nuTanus. OH TpeOyeT U3ydeHHs yCIOBUH yJacTka,
pa3paboTKH YHUKAIFHOTO AW3aiiHa U IUIAHUPOBOYHOTO PEIICHHSI.

2. Vuukanvnocms npoekma. TUMOBOM MPOEKT YaCTO OCHOBLIBAETCS HA
mabyoHax, TpeyiaraeT CTaHAapTHYIO (OpMY, HO HE MMEET YHHKAaJIbHBIX
0COOEHHOCTEH, KOTOpbIe OBl BBIIENSUIM €0 Cpend KOHKYPEHTOB. Takwe
3aBeleHHs OOBIYHO MOTYT OBITh IOXOXKH Jpyr Ha Jpyra M HeE Bcerma
OTIIMYAIOTCSl OT JPYrHX 3aBeleHWi. THIIOBOE NPOEKTHPOBAHUE CTalIo
MPUYMHON TMOSBIEHHSI MOHOTOHHOM, CepOd M JamuJIapHON Cpeibl, KoTopas
yrHETaeT HUBYIINX B Hel Jronelt [10]. MHanBuyanbHbIH e TPoeKT TpedyeT
Ooree TTyOOKOro aHajM3a y4acTka. Ero yHHKambHOCTh MOXKET POSIBUTHCS B
dopme, pasmepe, penbede, apxHTeKType M Ipyrux  (dakropax.
WunuBuayanbHblii npoekt kade, pecTopaHa WM TMOAOOHOTO 3aBEIECHUS
MMeeT CBOIO YHUKAJIBHYIO KOHLEMIHIO, anu3aitH u dopmy. Takoe 3aBeneHue
MOXET IIPUBJICKATH MMOCETUTEJIEN HE TOJIBKO CBOUM BKYCHBIM U
OpUI'MHAJIBHBIM ME€HIO, HO W YHUKaJbHBIMU (baC&)laMI/I U MHTECPLCPHBIMH
pELIEHUSAMU.

3. Cmoumocms npoexma. TUIIOBOE TPOESKTUPOBAHHUE SBJISIETCS OTHUM
U3 BAXHEHIIMX CIOCOOOB CHIKEHHHM CPOKOB M CTOMMOCTH PadOT st
KpymHOW mnpoekTHOoW KommaHuu [6]. TumoBoW NpPOEKT OOBIYHO CTOUT
Jemiepie, Omaromapsi MCIOJBb30BAaHHMIO TOTOBBIX IIA0JIOHOB, OXHAKO
WHIMBUIYaJdbHBIH MNpPOEKT Tpedyer Oonee TIIyOOKOro IOHUMAaHHSA
NOTPeOHOCTEN KIMEHTa W YHUKAIBHBIX PEIICHUH, YTO BIMSAET HA €ro LCHY.
CTOMMOCTh HHAMBUYaJILHOTO POEKTa MOXKET OBITh 3HAUUTEIILHO BBILIE H3-
3a CJIOKHOCTH M MHANBUYaIbHOCTH pa3paboTKu. MIHAMBUyanbHBIN MPOEKT
TpebyeT OoJee TIIATEIHLHOIO aHAN3a OTPEOHOCTEH KIMEHTa, YTo TpedyeT
JOTIOJTHUTENILHOTO BPEMEHH.

4. Ckopocmb @uinonnenus npoexma. BpeMs peannsalyu IpoeKTa Juis
00beKTa OOIIECTBEHHOIO MUTAHUSI 3aBUCHT OT psla (PakTOpOB, BKIIOYAs
pasMep TOMEIIEHHs, OIO[PKET M CTEleHb TOTOBHOCTH KIHMEHTa K
corpynHIdecTBY. OOBITHO TUIIOBOI NPOEKT 3aHIMAET OT HECKOIBKHX HEJETb
JI0 HECKOJIBKHX MecsneB. VHIMBHAYyambHBIH INPOEKT TpeOyeT OomblIero
BPEMEHHM Ha PEANM3ALHUI0 HM3-32 YHWKAIBHOCTH KaXIOTO 3aJaHHA. OTOT
TIPOLIECC MOXET 3aHATh OT HECKOIBKHUX MECSIIEB 70 TO/la MIIH Jlake OOJbIIIe.
V 3akaz4ymka MOSBISETCS HEOOXOAMMOCTh JIMYHO KOHTPOJIMPOBATH MPOLIECC
CTPOUTEIBCTBA, HO, B TOXKE BPEMSI, €CTh BO3MOKHOCTh OMEPATHBHO BHECTH
HEKOTOpbIe M3MEHEHUS TIPH OCYIIECTBICHUH TpoekTa [9]. MoXHO crenarh
BBIBOJl, YTO WHAMBHIYaJbHBIH MPOEKT YCTYMAaeT BO BPEMEHH THIIOBOMY
MIPOEKTUPOBAHHIO.
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5. Opuenmuposannocmev npoexma wna 3akazyuka. C IOMOIIBIO
OMOIMOTEKH THUITOBBIX KOHCTPYKIMH apXHUTEKTOP CMOXKET JIaTh 3aKa3uuKy
ObICTPBI pacder CTOMMOCTH 3JaHUs, a Takke Ionodpark HamOomee
9KoHOMHUYeCKH 3P dexTrBHOE KOHCTpYKTHBHOE penienue [11]. Onnaxo, mpu
pa3pabotke au3aiiHa ¥ (YHKIMOHAJBHOCTH OOBEKTa, OYEHb Ba)KHO
YUYUTBIBaTh WHAWBUIyaJIbHBIE NOTPEOHOCTH W TIOXKENaHWs BiaJelblia.
Kaxnplit Bi1agener 3aBejeHIst UMEET CBOIO YHUKAIBHYIO HACI0, KOTOPYIO OH
XOYET BOIUIOTUTH B JKM3HB. [109TOMY Ba)kKHO MPOBECTH THIATEIBHBINA aHAIN3
€ro TPEeINoYTeHUH M NPEICTaBICHHH O TOM, KaK JO/DKHO BBITNISIETH €ro
3aBeieHHe. Takoi IOAXOA WACANBHO MOAXOOUT JUISi WHIMBUAYaJIbHOTO
MIPOEKTA, MOCKOJBbKY OH ITO3BOJISIET YUECTh BCE OCOOEHHOCTH U TPeOOBaHUS
3aKa3yMKa, a TaKXKe CO3[aTh YHHKAJbHOE M HEMOBTOPHUMOE peElICHHE,
COOTBETCTBYIOIIEE €0 MOTPEOHOCTIM U YKETaHHUSIM.

6. Opuenmupogannocms npoexma Ha nocemumerneti. TUTIOBOM MPOEKT
00BIYHO pAacCUUTAaH Ha IIMPOKUiT Kpyr norpedureneit. Kaxkaas u3 sTux rpynn
UMEET CBOM MPEIOYTeHHUs U TpeOOBaHHMsI, TIOATOMY MEHIO U 00CITy)KHBaHHE
JIOJDKHBI OBITh aIalITUPOBAHbI IO/l BCEX HUX. YTOOBI Y IOMOOHOr0 3aBeCHHSI
HOSIBUJIMCH TIOCTOSIHHBIE KIIMEHTBI, OHO JIOJDKHO YeM-TO OTJIMYAThCs OT BCEX
octanbHbIX [7]. Co3gaHne YHMKaJIbHOTO 3aBEACHUS, OPUECHTUPOBAHHOTO Ha
OIpEICIICHHYIO TPYIIy HOTpeOuTeNnel, MOXKET ObITh Oonee I((PEKTHBHBIM.
VuauBugyanbsHbIe IPOSKTH 00BIYHO Ooriee YCIeIHbl, TaK KaK OHU OTBEYAIOT
KOHKPETHBIM ITOTPEOHOCTSAM U BKyCaM CBOCH ayIHTOPHH.

Hcxonst MX ONMUCAaHHBIX KPUTEPUEB, MOKHO IIPOBECTU CPABHUTEIIBHYIO
OLIEHKY THUIIOBOTO U MHAMBUYaIbHOIO IPOEKTUPOBAHHE.

Tabmuma 1. CpaBHUTENBHAsI OLIEHKA THUIIOBOTO M WHAWBUAYaJIHHOTO
MIPOEKTUPOBAHHSI

S —— Tunosoe WNuauBuayanbHOE

POEKTUPOBAHUE MPOEKTUPOBAHNE
AZIanTHBHOCTh NPOEKTa - +
'YHUKaJIBHOCTH IPOEKTa - +
CTOMMOCTb POEKTa + -
CKopOCTb BBINOITHEHHSI IPOEKTa + -
OpHUEHTHPOBAHHOCTH MPOEKTa ) n

Ha 3aKa3uuKa
OpHUEHTHPOBAHHOCTH MPOEKTa )

HA TOCETUTEIICH +

Takum o00pa3om, BBIOOp MEXAy THIOBBIM W HWHIWBHAYAIBHBIM
MIPOCKTUPOBAHUEM 33aBUCHT OT KOHKPETHBIX OOCTOATENHCTB M TpeOOBaHMIA
MPOEKTa, W BaKHO OOQyMaTh BCE AaCHEKThl TEpeA  MPHHATHEM
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OKOHYATEIbHOIO pelleHus. BakHO MoHMMarh, 4ro 00a THIMA TPOEKTOB
HMEIOT CBOM IIPEUMYIIECTBA M HEAOCTATKH, U BEIOOP MEXIy HUMU 3aBHUCHT
OT KOHKPETHOH 3a/1a4¥l ¥ TPeOOBaHMH 3aKa34HKa.

B crarbe paccMOTpeHBI IUTIOCHI M MHUHYCHI THIIOBOIO U
WHIIMBHYaJIbHOTO TMONXO0/a K IPOEKTUPOBAHHIO O0OBEKTOB OOIIECTBEHHOTO
nutanus. [IpoBeieHHbIN aHaau3 BBISIBIJI, YTO 00a MOIX0/a PaBHO3ZHAYHBI U
MMEIOT CBOHM IUTIOCHI U MHUHYCHL. IIpH 3TOM OJHMM W3 OCHOBOIIONAraoIuX
(akTopoB Tmpu BBIOOpE MEXKIY MOAXOAaMH OCTaércs Lelb MpPOEKTa,
NpelycMaTpuBaeMblii  OIOIDKET, a Takke TpeOOBaHUS W TIOXKEIaHHs
HEMOCPEJCTBEHHO 3aKa3uuKa. TeM He MeHee, HEOOXOAMMO HaXOAUTh
KOMIIDOMHCCHBIE pPEUIeHHs, KOTOpble OyIyT y4YHTBIBaTh B cebe Kak
JIOCTOMHCTBA THIIOBOI'O TIPOEKTHPOBAHUS, TaK U TOJIOKHTEIbHBIE CTOPOHEI
WHIIMBH/YaJIbHOTO TPOEKTUPOBaHKS OOBEKTOB OOIIECTBEHHOIO IHTAHUSI.
Pa3paborka mpuHIMIHAIEHO HOBBIX TIOXOIOB K MPOEKTHPOBAHUIO OOBEKTOB
0O0IIECTBEHHOr'0 MUTaHKS TOMOXET cHOPMUPOBATH Ooslee KOM(OPTHYIO ISt
NPOXKUBAHUS CPEAY U TIOBBICUTH €€ IMOJIE3HbIE U ICTETHYECKHE Ka4eCTRa.
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AHAJIN3 TPEBOBAHUM, IPEABABJISIEMBIX K
KOHCTPYKIUAM JIS1 Y CTPOUCTBA COJTHEYHBIX
ITAHEJIEH

ConmHeyHbIe MTAaHEeTH CTAHOBSTCS BCe Ooliee MOMYISIPHBIM UCTOYHHKOM
YHCTOW JHEPTrUH, W, CIENOBATENBHO, BCE dYalle YyCTAHABIMBAIOTCA Ha
Ppa3TUYHBIX THMAX 3AaHIA. OTHAKO U YCTAHOBKH CONTHEYHBIX MaHeNeH Ha
3maHusl  TPeOYIOTCS  Hecymue KOHCTPYKIMH, KOTOPBIE  OTBEYAIOT
olpeNeNeHHBIM TpeOoBaHWsAM. B mgaHHONH HAaydHOH CTaThe OCBEIIAIOTCS
KITFOYEBEIE TPEOOBaHMS K KOHCTPYKIIUSAM, TIPEIHA3HAYCHHBIM JIJIsl yCTAHOBKU
ColHEeYHbIX MaHenei. MccinenoBanne BKIIOYAET B ceOsl aHAIM3 MHOXKECTBA
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IIapaMeTpoB, OKa3bIBAIOIINX BIMSHHUE Ha 3()()EKTHBHOCTD U JIONTOBEYHOCTD
COJIHEYHBIX TaHeNed. OTH TmapaMeTpbl BKJIIOYaloT B ce0s, HO He
OTpaHMYMBAIOTCS, BBIOOPOM MAaTEPUAIOB, KOHCTPYKIMEH KpEIeXHBIX
JJIEMEHTOB, YCTOMYMBOCTBIO K 3KCTPEMaJbHBIM IOTOJHBIM YCIOBHSM W
ONTHUMU3AIMEN TeOMETpUH yCTaHOBKHU. Kpome Toro, cTaThs mpeaocTaBiseT
PEKOMEHAAIMHA OTHOCHUTEIBHO pPa3pabOTKH ONTHMAIBHBIX KOHCTPYKIHH,
YUYHUTBIBas (DAaKTOPHI, BIHSIONINE HA MOHTaX, 00CITY)KUBaHUE 1 0€30MacCHOCTh
conHeuHbIX maHened. [lompoOHBI aHamM3 3TUX aCIEKTOB MOMOXKET
WH)KEHepaM U Ju3aiiHepaM paspadateiBaTh Oonee 3I(QQeKTHBHbIE U
JIONTOBEYHBIE KOHCTPYKIIMU AJISI COTHEUHBIX 3HEPreTUIECKUX YCTaHOBOK.

[Ipu paccMOTpeHHH acleKTOB, OKa3bIBAIOMIMX BIIHMSHHE Ha MON00p U
KOHCTpYUpPOBaHHE 3JEMEHTOB, MpeJHAa3sHaueHHbIX JUId 3JaHUd U
COOpY)XKEHUI ¢ (yHKIMEHW camMOoOOCeCIeUeHHs dHEpPrueii 3a cueT padoThI
COJIHEYHBIX Oarapeil, HEOOXOJMMO PacCMOTPETh Takue TPeOOBaHUS, Kak
NPOYHOCTh, YCTOHUNUBOCTD, 3alllUTa OKPYXKalolleh cpepl, 3PPEeKTUBHOCTS,
0€30IMacCHOCTb, JI0JTOBEYHOCTh M CTAOMIILHOCTH PabOThI CAMUX KOHCTPYKIIMH
)51 BCEX JOIIOJIHUTCIIbHBIX yCTpOﬁCTBO, a TaKXe O9KOHOMUYCCKUEC
cocTaBJAOIKe. PaccMOTpUM Ka)K bl U3 MOAIIYHKTOB OTAEIBHO.

TpeboBanust k MPOYHOCTH

KoHcTpykuuu as1st ycTpolcTBa COMTHEYHBIX MaHeNel JOJIKHBI 00J1a1aTh
JOCTaTOYHON MPOYHOCTBIO, YTOOBI BEIAEPKUBATh MEXaHUUECKUE HATPY3KH,
BBI3BAHHBIE BETPOM, CHETOM WM JAPYTHMH BHEIIHUMH (DaKTOpaMu.
OnrtuMarnbHass ~ KOHCTPYKIMS ~ JOJDKHA  HUMETh  YCTOMUYMBOCTE K
SKCTPEMAJIbHBIM  IIOTOAHBIM  YCIIOBHSIM, a TaKkKe MpPefoTBpallaTh
JedopMaluy MaHened OT JOJITOBPEMEHHOI'O BO3JICHCTBUS CHIIBI TSDKECTH.
HecMmotps Ha TO, 4TO Harpy3ka OT COJHEYHBIX IAHENEH, B CPEIHEM, HE
npeBbImaer 25 Kr/M2, Npu pacdyeTe HECYIIMX KOHCTPYKIHMH KpOBIH
HEOOXOJMMO YYHUTHIBaTh JONOJNHHUTEIbHBIE BO3JCHCTBUS IOCTOSHHOTO
JIaBJICHUS Ha dJIeMeHTHI [ 1, c.1].

TpeGoBaHuUs K YCTOHYHUBOCTH

YCTpOHCTBO CONHEYHBIX NaHENeW MOIKHO O0NafaTh JOCTATOYHOM
YCTOWYHMBOCTHIO, YTOOBI BBIIEPKATH BO3MOXKHBIE CEHCMHUYECKHUE IBIKECHHS
Wi Jpyrue BHOpanmu. BHHMaHMEe [IODKHO OBITH YIENEHO TaKkKe
YCTOWYMBOCTH K yAApHBIM Harpy3kaM, BBI3BAHHBIM HalpuMep MaJcHHEM
JIEPEBbEB WM JIPYTUX OOBEKTOB Ha 3/IaHHS M COOPYXKCHHS, OCHAIICHHBIC
COJTHEYHBIMU TlaHesMu [2, ¢.3].

TpebGoBaHUs K 3aIIUTE OT OKPYKAIOIIEH CPEIIbI

KoHCcTpyknmm mis ycTpoiicTBa CONHEYHBIX MaHENeW JOJKHBI OBITh
3aIIMIIEHBl OT KOPPO3UM U BO3JEHCTBUSA arpecCUBHOM Cpelbl, TAKOM Kak
cosieHast BOAA, KHUCIIOTHBIE JOXIU WM MbUTh. KpoMe TOro, IOMKHBI OBITh
TIPEANIPUHATEL MEpPBl Al NPEAOTBPAIICHUS] HAKOIUIEHHWS BIard BHYTPH
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TIaHesNeH, a Takke HEMOCPEICTBEHHO Ha IUTOIA/IN KPOBIIH 10T TAHEISIMH, TaK
KaK 3TO MOXKET IPUBECTH K MOBPEKACHHUIO AJIEKTPOHHBIX KOMIIOHEHTOB [1,
c.2].

TpeboBanus k a3pPexTHBHOCTH

KoHCTpykumM  COJMHEYHBIX  IIaHeled  JOIDKHBI — oOecrieunBaTh
ONTHMAJBHYIO HAIpaBJICHHOCTh TMaHEJIeH K CONHEYHOMY CBETy IS
MaKCHMaJIbHOTO cOOpa COJHEYHOHM 3Hepruu. JlomonHuTenbHbIe (aKTophl,
TaKWe KaK yroJl HAaKJIOHA MaHeNled U UX OPUEHTAIHsl, yrojl HaKJIOHa KPOBJIH,
BHEIIIHWE KOHCTPYKIMH, CIIOCOOHBIE OTOpachlBaTh TEHb M 3arOpakMBaTh
(bOTODNIEMEHTHI, TAaK)KE€ MOT'YT BIMATH Ha d(¢deKTuBHOCTh. KOHCTpyKINH
caMMX TaHeNeil JOIKHBI ObITh CIIPOEKTUPOBAHBI C YYETOM BO3MOXKHOCTH
PETYIMPOBKH yrila HAKJIOHA U OPUEHTAIMH TTaHeJel, a KOHCTPYKIMHU KPOBJIN
— C MaKCUMaJIbHO BO3MOXKHBIM OTCYTCTBHEM 3arpaxcaeHuit [3, c.86].

TpeboBanus k 00CITY)KUBaHUIO 1 OE30MACHOCTH

KoHcTpykin ~ qOMDKHBI — oOecrieynBaTh — O€30MACHOCTh  IPU
0o0CITy)KMBaHMM W PEMOHTE COJHEYHBIX NaHeneil. Hampumep, mocrym k
QJICKTPUUCCKUM KOMIIOHCHTaAM JOJI?KCH 6]>ITI> OIr'paHHUYCH, ‘{T06I)I
NPENOTBPATUTh BO3MOXKHBIE IOPAXKEHUS AJIEKTPHUECKHM TOKOM. Taroke
BaXXHO TIPEAYCMOTPETH BO3MOXHOCTBL JIETKOI'O J0CTyINa K MaHEISIM I
MPOBEICHNUS TEXHUYECKOr0 0OCIY)KMBaHHA U 3aMeHbI 21eMeHToB. Ha stane
MIPOCKTUPOBAHUA 3IaHUs WIM  COOPYKEHHUsS, MperlycMaTpHBAIOIIEro
YCTaHOBKY COJIHEYHBIX [aHeJeH, HEOOXOOMMO BBIICIUTH OTHIEIbHBIC
NOMEIIEHUSI — O3JIEKTPOIIUTOBBIE, MPEICTABIAIOINE COOOH OTIEIbHYIO
KOMHATy Kak IpaBWIO MajloM IUIOMAIU B 3[JaHUM, TAE Pa3MEILIaroTCs
3JIEKTPUYECKUI BBOJ U PACTIPEACIUTENbHBIM LIUT.

TpeGoBaHUS K 3CTETUUECKOMY TU3ANHY

CornHeuHble TAaHEMU BCE Yallle YCTAHABIMBAIOTCS B JKHIBIX 30HAX,
MO3TOMY TpeOOBaHUA K HMX IU3aliHy W BHEIIHEMY BHIY CTAHOBSTCS BCE
BakHee. KOHCTpYKIMM MODKHBI OBITH COBMECTHMBI C ApXUTEKTYPHBIM
CTWJIEM 3[JaHUM M TapMOHHYHO BIIMCHIBATHCS B OKpyXaroulyto cpexy. OHu
JIOJKHBI UMETh 3CTETHIECKU IPUATHBIN BUA M OBITH HE3aMETHBIMH /TSI IJ1a3
okpyxatormx. [4, c.21].

TpebGoBaHUs K TOITOBEYHOCTH U CTAOMIBHOCTH PaOOTHI

KoHcTpykuum 31aHMil HODKHBI OBITH NPOYHBIMHA M CTAOWJIBHBIMH B
pabote Ha IPOTSHKEHUH BCETO CPOKa CITyObl. OHM TOHKHBI OBITH CHOCOOHBI
BBIJICP)KUBATh BO3ACHCTBHE BPEMEHH, YIAbTPA(UONETOBOrO W3IYUCHHUS,
TEMIIEpaTypHBIX ~W3MEHEHHMH W  JPYTMX AarpeccHBHBIX  (haKTOpPOB
OKpyXatomied cpempl. Kpome TOro, KOHCTPYKIMH JOIDKHBI  OBITH
YCTOWYMBBIMH K BO3MOKHBIM HM3MEHEHUSIM B TEXHOJOTHH COJHEYHBIX
maHelne, 9ToObl obecrmednTh WX IPPEKTHBHOCTE U COBMECTUMOCTH B
OynmymeM [5, c.48].
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TpeboBanus K 1ieHe U 3KOHOMHYECKOH 3 dexkTnBHOCTH

KoHCcTpyKImy aj1st ycTpOWCTBAa CONHEYHBIX IMaHENeH JIOMKHBI OBITH
SKOHOMHYECKH BBITOIHBIMH U OTIPABJIBIBATH CBOIO CTOMMOCTH. OHH JJOJIKHBI
OBITH JIOCTYNHBI IO IIEHE W WMETh HHU3KHE 3aTpaThl Ha YCTaHOBKY H
obcimyxkuBanue. OnTuMaibHasi KOHCTPYKIMS —JIOJDKHA — 00ECIeYHBaTh
MaKCHMaJIbHOE HCIONB30BAHNE COJTHEYHOW SHEPrUM C MUHHMAJIbHBIMH
norepsimu [6, ¢.29].

B pmanHOW cratbe OBLIM pPaccMOTPEHBI OCHOBHBIE TPeOOBaHMS K
KOHCTPYKLMSIM ~ JUISL  YCTPOMCTBA CONHEYHBIX MaHesned. YcremHas
pa3paboTka 1 peanu3alys 3TUX TPEOOBaHMI MOXKET 3HAYMTENBHO IOBBICUTh
3¢ PEKTUBHOCT, M HAJEKHOCTh PalbOTHl COJHEYHBIX MaHeNei, a Takke
cienatbh WX Ooiiee JOCTYMHBIMH U 3CTETHYECKH IPHUBIIEKATEIHbHBIMH.
HanpHeiime wuccnenoBaHuss W pa3pabOTKM B 3TOM 00NacTM MOTYT
CHOCOOCTBOBATh PAa3BUTHUIO COJHEYHOW OJHEPIeTHKH W YCTOWYHBOMY
pa3BUTHIO HAIIEH IJIAHETHI.
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HUCTOPHUA U IBOJIIOIUA BOJBIIEITPOJIETHBIX
KOHCTPYKIIMI B APXUTEKTYPE

BonbiienponeTHele KOHCTPYKIMU B apXUTEKType — 3TO 3JIEMEHTHI
30aHUM WIM COOPYXKEHHUM, CIOCOOHBIE MPOCTHPAThCs Ha OonblIoe
paccrosiHue  0e3  JIONONHWUTENBHOH  omopbl. Takue  KOHCTPYKIMHU
NPENICTABIISIFOT COOOM Ba)KHBIN aCIIEKT COBPEMEHHOI MHUPOBOW apXUTEKTYPHI
U TIO3BOJIANOT CO3daBaTb YHUKAJIbHBIE W HWHHOBALIMOHHBIE CTPOCHUS.
CTpOUTENhCTBO TaKMX MaclITaOHBIX OOBEKTOB HMEET OIpeeIeHHOEe
TEeXHUYECKOE HAIPaBJIEHHUE B IPOSKTUPOBAHUH, KOTOPOE COXPAHUIO K cede
NOBBILICHHBI HMHTEPEC [0 HACTOSIIEr0 BpeMeHH. IMEHHO no3TOMY
OOIIBILIETIPOJIETHBIE 3/IAaHUSI U COOPYXKCHUSI SIBIISIFOTCSl XapaKTePHBIMHU JIJIsI
COBPEMEHHBIX KPYIHBIX [OPOJIOB.

Hcropust 601p1IeNPONETHBIX KOHCTPYKIMI B apXUTEKTYpe HAYMHACTCS
3a[10JIT0 J10 Haulel 3pbl. JIpeBHUE HHKEHEPB! U apXUTEKTOPB! UCIIONb30BaN
pa3INYHbIE METOABI M TEXHOJIOTUH JUIS CO3aHUs KOHCTPYKIMH ¢ OOIBIINMH
nponéramMy, Takue Kak KaMeHHble apku M cBoxsl. OmHMM u3 Haubosee
M3BECTHBIX NPUMEPOB TAaKHX KOHCTPYKUHMH sBisercs Pumckuit Komuseit.
Taxke K IEpBBIM B HMCTOPHH OONBIIENPONETHBIM CTPOCHHSAM OTHOCSAT
[Manreon B Pume, nocrpoenusiii B 125 roay H.3. Kynon medetn Aits-Codus
B CramOyne (Puc.l) Ttakxke sBiseTcs NPUMEPOM OJHOM M3 TEPBBIX
0OJIBLICTIPONIETHBIX KOHCTPYKIMU. [lmameTp Kyrona cocTaBisieT 32 MeTpa,
KOTOPBI TNpUAAeT XpaMmy BEIHMYECTBEHHOCTb, OOTaTcTBO M KpacoTy.
CoopyxeHHSI Te€X BpEMEH OTIMYAINCh OCOO0OH  MacCHBHOCTHIO,
CTPOUTENHCTBO 3aHUMAJIO JECSTKHU, a TO ¥ COTHH JIET.

B mepumon CpemHux BeKOB OOJBIIECIPONCTHBIE KOHCTPYKIHMHU
MIPOJOIKAIIN Pa3BUBATHCS, IPUMEPOM 3TOMY MOXKET CITYXKHTb.

Cobop Hotp-lam B Ilapmke (Puc.2), rme ObUTH HCIOIB30BAHEI
KaMEHHBIE JIECTHUIBI W CBOABI U CO3JaHMS BEIMYECTBEHHOTO coOopa.
Bo3HHKHOBEHHE TOTHYECKOTO CTHISI B APXUTEKTYpPE NMPHUBEIO K Pa3BUTHIO
HOBBIX TE€XHHK M METOJOB PabOTHI C KaMHEM, YTO MO3BOJMJIO CO3aBaTh
Goree CIIOXKHBIE U U3AIIHBIE KOHCTPYKIIMU ¢ OOJBITUMH POTIETAMH.
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Puc.2 HOTp-aM e [Tapu

B 19 Beke B OOJBLICTIPOJIETHOM CTPOMTEIHCTBE AKTHBHO CTald
NPUMEHATHCS AepeBSHHbIE KOHCTpYKIMH. OHUM ObLIN AEIIEBIE W MpPOLIE B
BO3BEACHUH, HO IIPH 3TOM 0O€3 IOTEPHU BO3ZMOKHOCTH MEPEKPBITHS OONBIINX
nponeroB. [IpumepoM  31aHHMS € HUCHONB30BAaHUEM  JIEPEBSIHHBIX
OOJIBLICTIPOJIETHBIX KOHCTPYKUMHA sBJIAeTCsS ObIBIIee 31aHMe MaHexa B
Mockse, noctpoennsiii B 1812 romy (Puc.3). B manHOM coopyxeHuu
JIepEBSHHBIMY CTPOIIMIIAMU ITepeKphIBajics npoiet B 44,85 merpos. Llupuna
3maHusl coctaBisuia 45 MerpoB — 0e3 BHyTpeHHUX omnop, 30 JepeBsHHBIX
¢depM ommpanuch Ha HapyKHbIe CTeHbL. JlepeBsSHHbIE OajKH IOTONKA
COEIMHSIINCH CJI0KHOM CHCTEMOM, KOTOpask peryaupoBajach raikaMH.

Puc. 3. Manex. [lepcnektusa, pa3pes, miaH, (acan. Yeprex u3 Anpooma
Asrycruna ne berankypa. 1819.
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B xoHIie 18 Beka MOSBWIICS HOBBIN MaTepHall JUTs OONBIIETIPOICTHOTO

CTPOWTENIECTBA  —  JKENe300eTOH. B 20 Beke  MpOUCXOIWIO
COBEPIIICHCTBOBAHUE JIAHHOTO CTPOUTEIBHOIO MaTepuaia, 4YTO CTajo
TIPUYHHOMN BO3HUKHOBEHUS TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX

KoHCTpyKuui. Taxke Bo BTOpol momoBuHe 20 Beka HayaJloCh aKTHMBHOE
MIPUMEHEHNE BUCSYHUX TOKPBITHH, CTEP)KHEBBIX, a TAaKXKe MHEBMATUIECKUX
cucreM. [losBuiuch eme Oojee aMOWIMO3HBIE MPOEKTHI C OOJBIIMMU
npojiéramu, Harmpumep kak CHIHEMCKHl ONEpHBI TeaTp, CO3/IaHHBIN
Moprom V130H0M (Puc.4). APXHTEKTOp 3aIyMall 3/[aHie TeaTpa Kak Habop
paxyImeKk, M3ruObl KOTOPHIX OyAyT HallOMHUHATH BOJIHBI OKeaHa. Kpomis
Tearpa C MaKCHUMaJlbHOH BBICOTOH 67 MeTpoB o0pa3yercsi HeCyHNIMMHU
OeTOHHBIMU cepamMu auamerpoM 150 MeETpoB, KOTOpPBIC COCTOST U3
COOpHBIX OCTOHHBIX IaHENEH, OMHUPAIOIIUXCS Ha 32 cOOpHBIC OCTOHHBIC
HepBIOpEL. CTPOUTENBCTBO coopykeHus 3aHsmio 11 mer. Eme omauMm
IpHUMepoM MoxeT cyxuTh Myseii 'yrrenxaiiva B Heio-Hopke (Puc.5). i
COOpPYXKEHHUsI JEMOHCTPUPYIOT HOBBIE BO3MOXHOCTH apXHUTEKTYphl U
TEXHOJIOT Ui, MO3BONSAIOIINX CO3aBaTh yAUBUTEIbHbIE 1 MHHOBAIMOHHBIC
KOHCTPYKIIUH.

: K = e -
Puc. 5. Myseii ['yrrenxaiima B Hero-Mopke

Takum o0pazoM, IpUMEHEHHE KOHCTPYKIHI OOIBIIETIPOIIETHOTO THIIA
TIO3BOJIMJIO  MCTIONB30BAaTh HAMOONBIIMK IMOTEHIMAT CBOWCTB Pa3IMYHBIX
MaTEepHaNOB, CO37aBaTh HAAEKHBIC, SKOHOMHYHbIE W (YHKINOHAJIHHBIC
nepekprITHst. COBpEMEHHBIE TEXHOJNOTHH TIO3BOJSIFOT ApXHWTEKTOpaM M
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WH)KEHEpaM CTPOUTH Bce 0ojIee CIOKHBIE M BEINUECTBEHHBIE COOPYKEHHUS C
OonbIIMMHU Tpost€TaMu. Vcnonp3oBaHNe KOMITBIOTEPHOTO MOJEIHPOBAHUS,
HOBBIX MAaTEpUalioB M CTPOWUTENBHBIX METOJO0B IIO3BOJISIET CO37aBaTh
apXHUTEKTYpHBIE IIe/IEBPBI, KOTOPBIE ITOPAXKAIOT BOOOPAKEHNE U BOCXUIIAIOT
cBOei KpacoToll 1 (h)yHKIIMOHAJILHOCTBIO.

B cBsi3u Cc 3THM MOXKHO YBEpEHHO CKa3aTh O POCTE BHHMaHHS K
WCIIONIb30BAHHUIO  OOJIBIIETIPOJIETHBIX ~ KOHCTPYKIMH B COBPEMEHHOM
APXHUTEKTYpE U CTPOUTEIIHCTRE.
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OCOBEHHOCTHU NPOEKTUPOBAHUSA CUCTEM
OBECIHHEYEHUS MUKPOK/IMMATA B IIPOT'PAMME NANOCAD

TexHOMOruA TPEXMEPHOTO ITPOEKTUPOBAHUSI — 3TO HOBBIM 3Tam B

pasBuTHH TIpoeKTHOW opranm3anuu. llepexon ot 2D-mpoextupoBanus (c
ncnonb3oBanueM AutoCAD) k 3D-nipoexrupoBanuio (c npumeHeHnem BIM)
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OCTaeTcs Ype3BBIYAHHO aKTyaJbHBIM M Ba)XKHBIM IIIATOM B COBPEMEHHOI
CTPOUTENBHON OTPaCIIH.

3D-MonenupoBaHue IIO3BONSET IPOSKTUPOBIIMKAM, WH)XKEHEpaM H
apXWTEKTOpaM co3/aBaTh Ooiee HarsiAHBIE W MH(OPMATHBHBIE MOJIEIH,
KOTOpBIE YIyYIIaroT IIOHMMaHWE MPOEKTa, OOJIEryaloT B3aMMOJECHCTBUE
MEXIY 3aWHTEPECOBAHHBIMH CTOPOHAMH W  TIO3BOJISIIOT — BBISBIIATH
KOH(IMKTH ¥ OIIMOKK Ha OoJiee paHHMX dTanax NpoekTHpoBaHus. Kpome
toro, 3D Monmenu o0ecnedMBalOT JIY4IIYI0 MHTETPAlMI0 C JIPYrUMHd
WHCTpyMEHTaMH, a Takke Oonee 3((eKTUBHOE YIpaBieHHE JaHHBIMH, YTO
MOXET 3HAYUTENBbHO TMOBBICHTH A(PPEKTUBHOCTH TNPOSKTHPOBAHUS U
cTpoutenbeTBa. Takum oOpazom, mepexon or 2D k 3D-npoekTHpoBaHHIO
0CTaeTcs BECbMa aKTyaJbHBIM W Ba)KHBIM JUIsSi MOJIEPHHU3ALIUH TIPOIIECCOB B
CTpouTeIbHOMN oTpacu [1].

BIM (Building Information Modeling) TexHomorun y>xe HECKOJIBKO JIET
CUUTAIOTCA TJIaBHBIM TPEHIOM B LII/Id)pOBI/ISaLH/II/I CTPOUTCIIBLCTBA Ha BCEX
peiHKax. OHHU TO3BOJISAIOT CO3AaBaTh LU(POBbIE MOJAEIH 3laHUH H
UH(PACTPYKTYPBI, HHTETPHUPOBATH PA3IUYHBIE ACIEKThI MMPOSKTUPOBAHUS,
CTPOMTENBCTBA U IKCILTyaTalu 00beKkToB. biaromaps BIM ymyumraercs
KOMMYHUKaI WA MEXIY Y4aCTHUKaMH IMPOECKTa, NOBBIIIACTCA
3 }eKTUBHOCTh NPOEKTUPOBAHUA, COKpAIaeTcss KOIMYECTBO OLIMOOK MU
YIIy4IIACTCsl YIPABICHUE )KU3HCHHBIM [IMKJIOM CTPOUTEIBHBIX 00BEKTOB [2].

B nacrosiiee BpeMst CylecTByeT TEHACHIMS Pa3BUTHS MPOrPaMMHBIX
nponaykroB no BIM mognenupoBanuio. BOJNBIIMHCTBO M3 HUX SIBISIIOTCA
3apy0eXHBIMHU, CPEIU KOTOPHIX MOKHO BBIIETUTH TaKUE KaK:

Revit ot amepukanckoit kommanun Autodesk [4];

ARCHICAD or xomnanuu Graphisoft SE [5].

B Buny caHKIuii 9acTh MpOrpaMM He MOIePKUBACTCSI HA TEPPUTOPUU
Poccuiickoii @enepannn, 4To NO3BOJISIET NOBBILIATH KAUECTBO POU3BOJICTBA
OTEYECTBEHHBIX HporpamMMm. OCOOEHHO NOMYJISPHBIMH CPEIy KOTOPBIX
SIBIISTFOTCSI:

Renga or xomnanuu Renga Software [6];

Model Studio CS ot komnanuu CSoft [7];

NanoCad ot kommanuu Nanosoft [8].

C 2018 roma yka3oM mpe3ufeHTa OBUIO PEIICHO HWCIONBh30BATH B
BaXXHBIX CTPATETMUECKUX M TOCYJAPCTBEHHBIX CEKTOpaxX HCKIIOYHUTEIHHO
OTeYeCTBEHHOE IporpaMmMHoe obecnedeHne. OcoOyoo  TOMYyIAPHOCTh
Habupaer IO NanoCAD, koTtopoe C TOPIOCTHIO MPEBOCXOTUT MHOTHE
CHCTEMBbI aHAJIOTHYHOT'O HA3HAYCHHSI.

NanoCAD - »t10 ©0asoBas miatgopmMa THUIUYHOW CHCTEMBI
aBTOMATHU3MPOBAHHOIO IIPOSKTHPOBAHMUS, K KOTOPOH MOXKHO J00aBHTH
MOJIYNTH A7l BBIIOJTHEHHWS CaMBIX pa3HOoOpasHbIX 3amad. llomp3oBaTemnro
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JIONOJTHUTENIBHO B BUAE MOAYyJIEH nocTynHel Takue pemenusd, kak: CITJIC,
Mexanuka, Tonormnan. 3D, Pactp u Opranmzanus. IIpu stom NanoCAD
BBITIOJIHAET pojib OCHOBBI Al BIM-pemienuii, 3a cuer unterpauuu ¢ BIM-
arperaTopaMy IOSABJSETCS BO3MOXHOCTh OpraHM3allMM  KOMILIEKCHOM
paboTHI C pa3IMYHBIMUA TPOEKTHBIMH I'PYIIIAMHU.

[ToMuMo noaKIIrOYaEMbIX MOAYJIEH NpeAIaraloT FOTOBbIE PEIIEHHS O/
KOHKpPETHBIE 337a4ll U HAaIlpaBJIeHUs, KaK:

1. NanoCAD MertannoKoHCTpYKIIHH

2. NanoCAD Crpotimtoniaaka

3. NanoCAD GeoniCS

4. BIM pemenns, kak: BIM xkoHcrpykimu, BIM  BenTMisms,
umxenepHsiii BIM, BIM BK, BIM oromnienne, BIM CKC u BIM snextpo.

Ynobublii u npoxymanubiii uHTepdeiic NanoCAD mMakcuManbHO
npudmmken k pacrpoctpanénHoit CAITP-cucreme. Tloutn Bce OnokH, mx
pacrionoxeHne M (YHKIHOHAN 3HAKOMbI M WHTYUTHBHO TIOHSITHBI, 4YTO
M03BOJISIET OBICTPO COBEPIINTD Nepexoi Ha oredecTBeHHyto CATIP.

Puc. 1 [lanens HHCTpYMEHTOB

2D mopenupoBanue B NanoCAD mo3BossieT co3jaBaTh IUTaHbI 3/IaHUH,
TEXHHUYECKHUE YSPTEKHU, KAPThI U MHOTOE Jpyroe. IT1o 3(h(eKTUBHBIHA Cr1ocod
CO3JaHMS TOYHBIX M MOJHOLEHHBIX YepTeXeH I pa3iWuHbIX Lened H
obnacteil mpUMeHEHHSI.

AE G N o W — L

20186 G B~ =
Puc. 2 2-x MepHBIi yepTex

bnarogapst 3D wmognenupoBanuio B NanoCAD wmoxHO co31aBaTh
TpEXMEpPHBIE MOJENHN 3MaHUN U UHPPACTPYKTYPHBIX O0OBEKTOB. Tarke 3TO
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MO3BOJIIET OOJiee TOYHO MOACIUPOBATH CJIOXKHBIC KOHCTPYKIUH U JCTAJIN
3AaHUsL, YTO MOKET YMCHBIIUTL BEPOSATHOCTD OIIMOOK ¥ HECOOTBETCTBHI Ha
oTane CTpOUTEILCTBA.

- A K@ %"

Puc. 3 3-x Mep_HLIf/'I YepTex

[Mporpammusiii komiuiekca NanoCAD obnanaer psjjoM MpeuMyIecTs,
TAKUMH KaK:

Hocmynnocme. 1lporpamma mnpenHa3HauyeHa JjIs YacTHBIX JIMI, a
Takke KOMIAHUN M OpraHu3alliil roCyJapCTBEHHOTO CerMEeHTa.

Yooocmeo. TlowstHblii MHTEpENUC U APrOHOMUYHOCTH TO3BOJISIOT
TI0JIb30BATHCSI CUCTEMOM Jjayke HAaUMHAIOIIUM NTPOCKTUPOBIIMKAM.

Iloooepacka gpaitnos. Yeprexxu, co3gaHHbIe B APYIUX MPOrPaMMHBIX
KOMILIEKCaX, MOXKHO OTKpBIBaTh 0e3 mpeoOpa3oBaHusl.

Aemomamuzayua u  wupokun  uncmpymenmapuii.  Jlaer
BO3MOXHOCTh ~ CYIIECTBEHHO  YCKOPHTb W OOJIEr4uTh  IpoLecc
MIPOEKTUPOBAHUS AJIsI KOHEUHBIX MOJIb30BaTEINeH.

K HemocratkaM IporpaMMHOrO KOMIUIEKCA MOXHO OTHECTH
HEO0XOMMOCTh ITOJKIIIOUEHNUS IUIATHBIX JOMOMHEHHH. OIHaKo, YIUThIBas
tor (hakt, uto NanoCAD — »To oTeyecTBeHHas pa3paboTka, CTOMMOCTh
TaKUX JOMOIHEHUN BIIOJIHE JOCTYIIHA JUIA PAIOBOTO MTOJIb30BATENS, @ TAKKE
MIPOEKTHBIX MHCTUTYTOB, YAaCTHBIX KOMIIAHUI 1 OpraHu3anuii.
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TEXHOJIOI'MK HHO®OPMAIIMOHHOI'O MOJEJIMPOBAHUS B
COEPE CTPOUTEJIbCTBA U TPOEKTUPOBAHUS
NHXEHEPHBIX CUCTEM

Pa3paboTka M aKTHBHOE NPUMEHEHHE TEXHOIOIHH MH(POPMALMOHHOTO
MOZEIUPOBaHUS B cdepe CTPOUTENBCTBA M OIKCIUIyaTalUMM 30aHUH |
COOPYXXEHUH  SIBJISIETCS. OCHOBOM  CTPAaTErMUECKOr0 pPa3BUTUSL  BCEH
CTPOUTETBHOMN OTpacay U 9KOHOMHUKM P® B Hactosiiiee Bpems [1-3].

B Gmmkaiiimelt mepcrieKTUBe B HAIlIEH CTpaHe IDIAHUPYETCS BHEIPHUTH
3aKOHOIATEIbHBIE aKThI, TPeOyIOIe MUCIOoNb30BaHus BIM-TexHonoruii B
0o0/IlacTH  TPOEKTHPOBAaHHMSA W  CTPOUTENHCTBA.  3aWHTEPECOBAHHOCTH
CTPOUTENBHBIX KOMIIAHUN B BIM-TEXHONOTrHAX YBEIMYMBAETCS IO MeEpe
OCO3HaHHS MPEHMYIIECTB, KOTOPbIE OHM MOTYT IPHHECTH B IMpolecce
MPOEKTUPOBAHMSI, CTPOMTENBCTBA U dKCIUTyaTaluu 31aHuil. BIM nomoraer
YIYYIIUTh Ka4€CTBO MPOEKTUPOBAHUS 32 CUeT Ooliee NEeTaTbHOM M TOYHOMH
MOJICTM 3[aHus, a TAKXKe MOBBIIACT 3(P(PEKTHBHOCTD M TPO3PAYHOCTD
MPOLIECCOB B HMHAYCTPUH. OTO TO3BOJISICT BBIIBHTH IOTEHIMAIBHBIC
MpoOJieMbl  emle Ha JTale IPOEKTUPOBAHMS M TPEIOTBPATUTh HX
BO3HUKHOBEHHUE Ha CTPOUTENBHOM yuyacTke. Bo3pacraroumii nuarepec k BIM
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TIPUBOAMT K POCTY MOTPEOHOCTH B OOYYCHUH CIELUAIIIICTOB B 3TOH cdepe.
MHOXecTBO y4eOHBIX 3aBEJCHHH W OpraHu3aluil MpeaararoT Kypcel U
ceprudukammio no BIM Ui MHXEHEpOB, apXHTEKTOPOB MW JIPYTHX
crienuanuctos [4, 10].

KommniekcHbIi MOAXOX K IPOSKTHPOBAHUIO U CTPOUTENBCTBY
HMH)KEHEPHBIX CHCTEM OKa3bIBaeT HENOCPEICTBEHHOE BIHMSHUE Ha YPOBEHb
koMopTa 1 310pOBbE YeJOBeKa B IeJI0M. Hamimydiero pesynbrara MOXHO
JOOUTHCS TP KOMIDICKCHOM UCTIONb30BaHu BIM-TexHomoruid. KomruiekT
NpoeCCHOHANBHBIX HMHCTPYMEHTOB JUISl HWH)KEHEPOB-TPOESKTUPOBIMKOB
M03BOJISIET OBICTPO M KaYECTBEHHO pa3padaThIBaTh WH)KEHEPHBIE CHCTEMBI
00beKTOB U coopyxeHHuil. Bce mporpammubie npoayktel BIM, Takue kak
BIM Bentunsauus, BIM OIIC, BIM BK, BIM oromnenune, BIM CKC u BIM
9MEKTPO MOAPa3yMEBAIOT INPOSKTUPOBAHME WH)KEHEPHBIX CHCTEM C
MOCIIEIyIoNIeld  yBSI3KOW BCEX MOHT@XXHBIX pabOT Ha CTPOMTENHHOMN
IUTONIAIKE BILUIOTH JI0 BBOJA 00BEKTa CTPOUTEIHCTBA B AKCILTyATAIIUIO.

Ha pucyHke Hmwke TIpeAcTaBieHa JAMarpaMMa  BO3BEICHMS
CTPOMTENBHBIX 00BEKTOB MO cocTostHMI0 Ha 2022 1. [Tokazatenn akTHBHOTO
BEJCHUS  CTPOUTENHCTBA  IOATBEP)KAAIOT  AKTYyaJbHOCTh  BEIEHUS
CTPOUTENIBHOTO NMPOU3BO/ICTBA B €MHCTBE C COBPEMEHHBIMU TEXHOJIOTHAMU
Y MHHOBALIMSIMH B 00JIACTH MPOEKTHPOBAHMS M BO3BEJCHUSI CTPOUTENIBHBIX
00bexToB. OCHOBHAS LieJIb JAHHOW KOHLIENIINK: 3aBEPUIUTh CTPOUTEIHCTBO
U caaTth OOBEKT B JKCIUIYaTallM0 B MAKCHMAJbHO KOPOTKHE CPOKU C
MHHUMAJILHBIMH KalIUTaJIbHBIMU BIOKEHHUSIMH [5, 6].

Mnouwaab 3acTpoikm, Tic. m?

Puc. 1 Inarpamma BO3BeICHUsI CTPOUTENBHBIX 00BEKTOB MO COCTOSIHUIO Ha 2022r.

C meneto omnpeneneHus MepcnekTnB BHeApeHns BIM-monennpoBanus
B O0IACTM TIPOSKTUPOBAHHUA CHCTEM WHXXEHEPHBIX KOMMYHHKAIIHN
MPOM3BEEM AaHalU3 TPEHMYIIECTB W CYIISCTBYIOIIUX TPEISTCTBHHA B
HCTIONB30BaHUH JAHHOTO pecypca.



B kauectBe anamm3a yao00CTBa TPUMEHEHUS W  ONpENeNCHHS
JaTbHEHIINX ITyTed pa3BUTHS M pa3paboTOK B OONACTH NPOTrpaMMHBIX
MIPOAYKTOB INPUHAMAEM CHCTEMY aBTOMAaTH3WPOBAHHOTO INPOECKTHUPOBAHUS
Renga (kommanus Renga Software) [2].

B nporpamme Renga MEP Her BO3MOXHOCTH C€O31aBaTh CBOH
napamerpuueckre o0bekThl, APl He JaeT BO3SMOYKHOCTH CO3/1aBaTh OOBEKTHI,
OTCYTCTBYET py4Hasi TPACCHPOBKA MHKECHEPHBIX cucTeM [6-9].

Ha pucynke 2 mnpexacraBieHa OLEHOYHAs 00JacTh (PyHKIHOHANIA
nporpammbl Renga MEP no 10 GanpHOH IKane OT JIMIA IMOJB30BaTElNs.
[punsTo, uto oneHka «10» - XxapakTepu3yeT MaKCUMaJIbHO IPOPA0OTaHHYIO
¢yHkmo, a oueHka «0» - COOTBETCTBEHHO YKa3blBae€T HAa OTCYTCTBHE
TpeOyeMoii (yHKIIMY B TaHHOHU IporpaMme.

Puc. 2 Ouenounas obnacts ¢pyHkuuonanta nporpamMmel Renga MEP mo 10 6anbHoit
IIKaJIe OT JIMLA MOJIb30BaTEJIs

Tak kak COBpEMEHHOE CTPOUTENBHOE IIPOEKTUPOBAHUE TIEPEXOANUT HA
ypoBeHb BIM MojenupoBanus, TO HEOOXOJMMO YCWIMBATh pPa3BHUTHE
OTEYECTBEHHOI'0 IPOrPaMMHOTO OOECIEYEeHHs C YYeTOM BBISABIEHHBIX
HEJ0CTaTKOB I10 OTHOIICHHUIO K 3apy0e)KHBIM aHaJIoraM M B 3aBUCHUMOCTH OT
Tpedyemoro oGHOBIEHHS (YHKIMOHAIA, TO3BOJIAIOIIETO MPOSKTUPOBIINKAM
W BCEM YYacCTHHKAaM CTPOHMTENIBCTBA B3aMMOJCHCTBOBaTh Ha EAMHOMN
wiatopme Oe3 MOTepH MaTepuana, BPEMEHH W MaTepHalbHBIX PECypCoB,
YT0 OOECHEYHUT MOJJEPKAHUE TPEOYEMbIX TEXHHKO-3KOHOMUYECKHX
ToKa3aTesel MPOEKTa CTPOUTENBHOTO 00BEKTA.
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AHAJIM3 3APYBEKHOI'O OIIBITA NIPOEKTUPOBAHUSA
HEHTPOB JOINMOJHUTEJBHOI'O OBPA3OBAHUS HA BA3E
OBIIEOBPA3OBATEJIbHBIX YUPEXJIEHUI

TepMHH  «JIOMONHUTENBHOE O0pa3oBaHUE» HMEET JOCTATOYHOE
KOJIMYECTBO OIpEJIENIEHHH, KOTOPBIE CBOJSITCS K €AMHBIM aCleKTaM JaHHOTO
ByUJa [ACATCJIBHOCTU XapaKTCPHOI'O [JI1 Pa3HbIX BO3PACTHBIX TPYIIIL.
JononHurensHoe o0Opa3oBaHWe — BHJ 00pa3oBaHMs, HANpaBJCHHBIA Ha
yIOBJETBOPEHHE MOTPEOHOCTE  4YelnoBeKa B  COBEPUICHCTBOBAHUH
UHTEJUIEKTyalIbHbIX, ~ JYXOBHBIX,  HPAaBCTBEHHBIX,  (H3HYECKHX U
npoeccHOHANBHBIX MOTPEOHOCTEH.

Ha ceromssAmHuil AeHb HAKOIIEH OOJBIION O0OBEM HCCIELOBAHUM I10
BOIIPOCaM  IEaTOTMKM, METOJOJOTMM, KayecTBa M JIOCTYIHOCTH
JOTIOJIHUTENILHOTO 00pa30BaHusl, HO IIPU BCEM IIPU ITOM He 3aTPOHYT acIeKT
MPOSKTUPOBAHMS 3JaHUH, YYUTHIBAIOIINX OCOOCHHOCTH IPETOJaBaHHS B
naHHOH cdepe. CoBpeMeHHas CHCTEMa JOIOJHUTENBFHOrO 00pa3oBaHMs
IpeTeprieNnia 3HAa4YMTeIbHblE H3MEHEHUs. KOHIEeNIus HeNnpepbhIBHOCTH U
OOLIEOCTYITHOCTH CTaja CTEPKHEM B COBPEMEHHOM HAlpaBJICHHH e
pa3BHUTHS, a Take OTKa3 oT (opManM3ald W YHHBEPCAIbHOCTH.
CerofHsAIIHNE METOAMKH IPEUIAraloT HHAWBUAYaJbHbIE MOAXOABI IPH
pabore ¢ yqammmucs [2]. B oOrmeit ciucreme TOMOMTHUTEIBHOE 00pa3oBaHne
3aHHUMaeT OCOOYIO MO3HINIO, OHO BBIXOIWT 3a IMPEAEIIbl TOCYIapCTBEHHOTO
00pa30BaTENBLHOrO CTAHAAPTa M BKIIOYAET U3ydYeHHE 00IacTel, KOTOPhIE HE
MIPEACTaBIIEHEI B IIKOIBHOHN mporpamme [3,4]. B pamMkax Takoi KOHIETIINA
MOT'YT OBITH PAacCMOTPEHBI M APXUTEKTYPHBIE ACIEKTHl Pa3BUTH JaHHOMH
CHCTEMBbI,  PAacKpblBasi  IOHSITHE  «HEMPEPBIBHOCTH», HA  CTAANHU
MIPOEKTUPOBAHMS 0011€00Pa30BaATENBHBIX YUPEXKICHUI MOXKHO 3aK/IaJIbIBATH
TIOMEIICHUS, B KOTOPBIX OYyAyT MPOXOAWTH 3AHATHS MO POOOTOTEXHHMKE,
MOJICIIMPOBAHUIO, AKTEPCKOMY MAacTEepCTBY, TaKMM 00pa3oM, peOeHOK B
IIKOJIE CMOXET pAaCIIMpPUTh TPEIMETHbIE 3HAHWA, M00aBIISATH HOBBIC
KOMITOHEHTBI, JIydIlle MOHSATh CHENU(UKY ONpPEICTICHHBIX MNPOpECCH.
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WHmuBuayanbHBIM MOAXOA NOJDKEH IPOSIBISTECS HE TOJNBKO B paMKax
MIPENO/IaBaHMsI, HO U apXUTEKTYPHBIX PEIICHHH.

B coBpeMeHHBIX MIKOJIaX HEOOXOIMMO YYHTBHIBATh HE TOJIBKO NPSIMOE
BO3/ICHCTBHE Ha ydamierocst yepe3 oOpa3oBaTelIbHbIE TEXHOJIOTHH, HO U
KOCBEHHOE — Yepe3 ero OJIMKaHIIylo OKpYKaIOIIYI0 apXUTEKTYPHYIO CpEry.
dopmooOpa3zoBaHKe MPOCTPAHCTB, GopMa IIEMEHTOB, IIBETOBOE PEIICHHE
WHTEPhEPOB M JKCTEPHEPOB TaKKe KpailHe BaKHBI ISl (HOPMUPOBAHUS
koMopTHO# 00pa3oBaTenbHON cpenbl [5]. CTaHOBHUTCS MOHSTHBIM, 4YTO
(YHKIIMOHUPOBATh B «CTApBIX CTEHAX» «HOBAas IIKOJIA» YK€ HE MOXKET,
HEOOXOJMMO CO3JIaHWE HOBATOPCKMX MPOEKTOB HOBOTO ITTOKOJEHHS JUIS
CTpoUTENbCTBA [6].

[IpobGnematuka wuccnenoBaHMS W aHaIW3 onbita B cdepe
JIOTIOJTHUTENILHOTO 00pa30BaHMsl OCBEIIAIHM B CBOMX paboTax ciieayroume
MIpe/ICTaBUTENH pa3nuuHbIX cep Hayku: 3. A. Kapruna [7], U. B. AGankuna,
b. B. KynpusnoBa, C. I'. Kocapenxwuii, 1. H. ITonosa. A. b. ®omus, JL T.
Jlorunos, A. B. 3onotapesa [§]

B pamkax JaHHOW CTaThH OBUIM PACCMOTPEHBI IPUMEPHI 3apyOEKHOTO
OIIbITa TMPOCKTUPOBAHUA 3213,HPII>1 IpyU HIKOJBbHBIX YUYPCKIACHHUAX C LCJIBIO
BKJIFOUEHUSI JOMIOJIHUTEIBHOIO 00pPa30BaHuUs B MPOLIECC 00YUEHHS.

B wMupe wuCronp3yloTCS pasIMYHBIE TEPMHUHBI AIA O0O3HAUEHUS
JOMOJHUTENBHOTO ~ oOpa3oBaHus  Aeredl.  Mcmomb3yloTcs — HOHATHA
«HedopMaibHOE o0pazoBaHHe, «BHEILIKOJIBHOE o0pa3zoBaHHey,
«TIOCIIEIIKOJIbHOE obpa3oBaHuey, «BHEKJIACCHOE o0pa3oBaHUeEY,
«TPOrpaMMBbI CBOOOJHOI'0 BpEeMEHN». Pa3niyHble TepMHUHBI OHOH cepbl B
Pas3INYHBIX CTpaHaX NPEIONPEAENISIOT 0OCOOEHHOCTH U CICHU(HKY B KaXKIOM
KOHKPETHOM CJIy4a€ M 3TO MOXET B KOPHE OTJIMYAThCS OT HAIlero
npencrasierusi. Coerom Erpornsl u EBponetickum Coro30M NPHHAT TEPMUH
«HedopmanpHOe 00pazoBanue» [9].

B IlIBenmu «UeHTpBI J0OCyra», «IoMa CBOOOJHOTO BpPEMEHM»
IIpeAaraoT 3aHATUs, HE CBA3aHHBIE CO LIKONBHBIMH MpeIMETaMH, HO
HampsIMyl0O HE HANpaBJeHbl HA DPa3BUTHE KOHKPETHBIX CIOCOOHOCTEH Yy
peOeHKa, a BOCHPHMHMMAIOTCS KaK CIOCOO 3aHSTh AETEH MOcie MIKOIBI U
MIPEIOCTABIISIOT YCIYTY «3MOIMOHATIBHON Pa3rpy3Km».

B Vcianuy BHEKJIaCCHBIE 3aHATHS NOAPA3AEIAIOT Ha 00pa30oBaTeIbHbIE
u BocmuTarenbHble. OOpasoBaTenbHas YacTh HOCHT OOMMHA TEepMHH
«JIOTIOJTHUTENbHOE 00pa30BaHUE» M BKIIIOYAET B ce0s MOO0YI0 BHEYPOUHYIO
JeATENIbHOCTb, TAKWE 3aHSATHE HAIPaBICHBl Ha BCECTOPOHHHE pa3BUTHE
YUCHHKOB. Bocnuratenbhas JacTh OTIMCBHIBAETCS TEPMHUHOM
«KOMITEHCHpYIollee 00pa3oBaHKe», OHO HE BKIIIOYAET B ceOsl MPEAMETHYIO
obnacTe, a 3aKio4aeTcs B OOy4YEHHM KYyJIbTYpE, CONMAIbHBIM HOpMaMm,
TICHXOJIOTHH OOIIEHUSL.
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B Cunramype nononHUTENsHOE 00pa3oBaHHWE WMEET OTIMYUTENBEHOE
OlpelieIeHHe  —  «COBMemaemMoe  oOydeHue», MOJYEPKUBAETCS
OTHOBPEMEHHOCTB €T0 MPOXKICHHUS ¢ OCHOBHBIM. Kaxk/plif yueHHUK 00s13aH
moceniath XOTs OBl OAHO [OMNOJHUTENbHOE 3aHsATHe. Takue 3aHAThsS
BOCTIPMHHUMAIOTCSI CEPbE3HO U CTOST HapaBHE CO IIKOJbHBIMU IIPEAMETaMH.

B aHrnos3puHbIX cTpaHax, B BenmnkoOputanuu, Actpamuu u CIHIA,
TEPMHUHOJIOTHSl CXOXKa M CaMH 3aHATHI HMEIT o0Imue uepTel. Takoe
oOpa3zoBaHNe HOCHT HeoOs3aTelbHBIH XapakTep, B BenmkoOpuranun u
ABcTpannu 0co00e BHUMaHKE yICseTCs COIManbHON anantanuy, a B CIIIA
— MOBBIIIEHHE AaKaJEeMHYECKUX YCIEXOB YUYEHHKa M, KaK MPaBWJIO, HOCAT
y3KOHAIpPaBJIeHHBIH xapakTep [10].

[Ipu pa3zpaboTke NMPOEKTOB Ha TEPPUTOPHU 00IIE00pa3OBaTENbHBIX
YUPEXIECHUN apXUTEKTOp CTAJIKUBAECTCS C PSAAOM TPYIHOCTEH, CBSI3aHHBIX C
y)Ke CIOXUBUIEHCS TI'paJOCTPOUTENBHOW CHUTyallMell U CyIIeCTBYIOIUM
O6’beMHO-l’[J’IaHI/IpOBO‘leIM PEUICHUEM. E)]I/IHOFO noaxoaa B
NPOEKTUPOBAHUM U CTPOUTEIHCTBE B TAKOM Cilydae He OyJeT, B OCHOBHOM
MOXHO BBIACIUTH TPU CHOCO0A CO3/aHMs IIEHTpPa JOMOJHHUTEIHHOTO
00pa3oBaHus: OT/AENBHOCTOSIIEE 37aHHe, IMPHUCTPOMKA W BHEIpEHHE B
CYIIECTBYIOIIEE 3aHUE.

3manue cpemHeil mIKomel PakBepe sBISeTCS OOHMM H3  CaMBIX
HETPOHYTHIX 00pa3loB (YHKIMOHAIUCTCKON apXHUTEKTypbl B DCTOHHMH. B
CBSI3U C €0 HCTOPUUECKOI BaXKHOCTBIO IPHU NpoeKkTuposanuu LienTpa tpyna
U TEXHOJNOTHH ObUI NMPUMEHEHO pelleHHe, KOTOpOe IMO3BOMSIO COXPAHUThH
LEHHOCTh 3maHMs Iukombl. Ilomck ©OamaHca MeXAy —acleKTaMH
NPUBJICKATENFHOCTH, HEOOXOIMMBIX Ui TOrO, YTOOBI 3aMHTEPECOBATh
ydaluxcs, U ONpPENEICHHON CACPKAHHOCTBIO CTal OCHOBHOM 3aJladeu Iuist
apXuTeKTopoB. OCHOBHOH 00BEM 3[aHHS MacTepCKOH HMeeT JOBOJIBHO
CHOKOWHBIN 1 MUHUMAITUCTHYHBINA B, YTOOBI H30€XKaTh PE3KOr0 KOHTpacTa
C OCHOBHBIM 3[aHHeM. boiee Jeramu3upoBaHHBIA (acaa MacTepcKoit
o0palieH K 3aHUIO IIKOJEBI, 31€Ch 0COOCHHO 3aMeTeH 3UIr3aroo0pa3Hblii BUA
KPBIIIU U OKOH, U3aiiH KOTOPBIX MPOAUKTOBAH (DYyHKIIMOHATIBHOCTHIO, a HE
3CTETHYECKUMH COOOpakeHWsAMH. Takoll TpHEM IIOMOT COXPaHHUTh
MHO)KECTBO CBETA B TOMEIIECHHAX, IIPH 3TO OCBOOONB OCHOBHOM 00bEM CTEH
OT OKOH, IO3BOJIMB PAa3MECTUTh CTEJUIaXH, KOMMYHHKAIlMd W pabodne
WHCTPYMEHTBL. BHYTpH pacmolOKWINCh KJIAcchl s JepeBa u
METaII000paOOTKH, OHU OPUEHTUPOBAHBI TAKHM 00Pa30M, UTO C JISTKOCTHIO
MOT'YT TIEPECTPanBaThCS, OTAENAS WM OOBEAMHSS MPOCTpaHCTBa. Tarke
3/leCh CMOIJIM Pa3MECTUTh KYXHH, KIAacChl Il BEACHHUS JIOMAIHEro
XO03s1iicTBa, YHUBEPCATIbHBIE KIIACCHI.

B ropome Hoprxon, BenukoGpuranust, TeppuTopust cpemrei mkonst Belvue
School mpuMBIKaeT K MalOHCIONB3YEeMOMY JICCHOMY MAacCCHBY, KOTOPBIM
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LIKOJA YOpaBIseT KaK NPUPOJHBIM 3alOBEJTHHKOM. AJMUHHCTpAaLUU
00pa30BaTENFHOTO YUPESKACHHUS TOHAJO0MINCh OONbIINE BHEKIACCHBIE
TIOMEIIeHUs] C THOKUM Ha3HauYeHHEM, TaK IOSBWINCH «JIeCHbIE Kitacchb».
ITocTpoeHHBIE OTAENBHO OT OCHOBHOI'O 3JaHMs IIKOJBI, 3JaHHE CTajo
CBOEOOpa3HBIM MPOXOAOM MEXIy 3HAKOMOH TEPPUTOPHEH IIKOJIBI U
TAUHCTBEHHBIM JiecoM. KitaccHbIe KOMHATHI IOJKHBI OBLIH 00€CTIeunTh TPH
TUIa y4eOHBIX TOMENeHNH. “YIOTHAs TOCTHHAS® MCHOJIB3YETCs KaK CTaHIHs
IOHOT'O HaTypaJlucTa JuIst 00ydeHHs 1 B3aUMOJIEHCTBUS C JIECOM, TIpe/jIaraet
CBSI3b C JIMKOW Ipupono. “OO0murenbHast KyxHsi” BKIIIoUaeT B cels kade ¢
30HOM NPUroTOBIEHUS MUIIH U “T'psA3HBIN capail” A7 3aHATHHA Ha OTKPBHITOM
BO3/IyX€ B JIIOOYIO MOroay. BOrHYTBIH MOTONOK MO3BOJSIET PEIIUTH Cpasy
HECKOJIBKO 3a/la4, OH CO3[aeT YCJIOBUS ISl €CTECTBEHHOW BEHTWIISALMH,
yepe3 OTBEPCTHsI B CaMOM BBICOKOHM TOUYKE NMPOXOIMUT CONHEYHBIM CBET, U
cama (opMa BU3YyaJIbHO YBEINYHBAET MPOCTPAHCTRBO.
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Puc. 1 — AHanu3 3apy0esKHOr0 OMbITa MPOSKTUPOBAHMS IEHTPOB
JIOTIONTHUTENBHOTO 00pa30BaHMs

Lentp uckyccTB u Meaua npu mkone JlyH B MHIWKWCKOM TOpOIE

HexpanyHn. HeoTbeMaeMol 4aCTh0 KOHIIEMIUN HOBOTO LIEHTPAa UCKYCCTB U
MeIHa SBISETCA IyTEIIEeCTBHE XYyNOXKHHKA, WHTEPIPETHPYEMOE Kak
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LEHTpabHAast JIMHUS, KOTOpast MPOXOMT C BOCTOKA Ha 3araj Mo BCel JUTHHE
Yy4acTKa, pacTBOPSSICH B IPOCTOPHOM IPOCTPAHCTBE JIAHAMIA(THOTO caja.
XyAOXKHHUK IIPOCIEKHUBACT IyTh, HO €My IpEAJIaraloT CBEpHYTh C HETO B
mpouecce camono3HaHus. Ochb  MmMOOyXJaeT dYeloBeKa IPOXOIHTH,
OCTaHaBJIMBAaThCs, CBOPAUMBATh, ONy)KJaTh W pasMbIILIATE. [IBa 3maHuns
XYIOXKECTBEHHOW HIKOJIBI — OHO Uil OOy4EeHUsS] UCKYCCTBY, B KOTOPOM B
OCHOBHOM DAcIOJIaraloTcsl CTYIUH JXHBOIHCH, KEPAMUKH, CKYJIBITYPHI H
TEKCTWIIS, a APYroe, C JISKIIMOHHBIM 3aJI0M, KHHOCTYIHEH, W3aTeTbCKUM
3aJIO0M M BBICTABOUHBIMH TrajepesmMu. CHapyXd 3[aHu€ BBIMISAUT Kak
KOMITO3HIIUSI a0CTPAKTHBIX CKYJIBITYPHBIX ()OPM M3 pa3InuHbIX MaTEPHAIOB
U TEKCTYp, BBIXOASAMIMX M3 LEHTPAJIBHOrO BBICTYNa. BHyTpu atpuym
MIPE/ICTAaBIsIET COOOM rajiepero JIBOMHOM BBICOTHI IIMPHHOHW 6 METPOB,
BEAYIIYIO C 00EUX CTOPOH B CTY/AWH, JIEKIIMOHHBIH 3aJ1, ONOINOTEKY U IpyTue
(YHKIIMOHANBHBIE TIOMENIEHUS] XYAOXKECTBEHHOI'O OTHena. BHyTpeHHUe
TMOMEIICHW HAIIOJHCHBI MPECKPACHBIM CEBEPHBIM CBETOM 6nar0)1ap${ cepun
MaHCapJAHbIX OKOH, B TO BpPEMs KaK BCE€ CTYAUU BBIXOAAT BO BHYTPCHHUEC
JABOPbI, YTO ITO3BOJIACT JICTKO BSaHMO}IeﬁCTBOBaTB C BHCUIHUM MHUPOM H
obecreunBaeT JOCTATOYHYIO MEPEKPECTHYIO BEHTHIISILNIO. 3/1aHKe SIBIISIETCSI
KOHTEKCTYaJIbHBIM C TOYKH 3PCHHA €TI0 OpHUCHTAllMUM U MaTCPUAJIbHOCTH,
MIOCKOJIBKY OHO coequHsieT KyapToBoe 100-IeTHee 37aHNe IIKOIBI B CTHIIE
AHITIMHCKOTO PEHECCAaHCa U OCTAIBHYIO KUPIUYHYIO apXUTEKTYpY KamIryca
[11].

PaccmotpeB pasHble 10 MacmiTady M CTENCHH PeaM3allid HNPOEKTH,
NpeICTaBlICHHbIE B CTaTbe, MOXKHO CHAENaTh BBIBOABI YTO 3apyOexHas
MPaKTUKa NPOEKTHPOBAHMA U CTPOHUTEIHCTBA LIEHTPOB MONOIHUTEIHHOI'O
00pa3oBaHust ¥ MX MHTErpalys Ha 6a3e o0IIeo0pa3oBaTeIbHBIX YUPEKICHU I
UMeeT CBOM OCOOCHHOCTH:

— B PacCMOTPEHHBIX IPOEKTaX MOXKHO IPOCIEIUTh, KaK MPaBUIIO,
MOHO(] YHKIIOHAJIBHOCTb, Y3KOHAIIPABJICHHOCTD HANPaBICHUH IS 3aHATUIH
00y4Jaronuxcs, 4YTo co3qaeT PN OrPaHUYCHUN IS JaTbHEHIIero pa3BUTHS
TaKHX MPOCTPAHCTB;

— HeCMOTps Ha pa3HbId MacmTab NPOEKTOB, B OONBIIMHCTBE CIIy4acB
BO3BOJMMBIE CTPOEHHMs HEOONBIIOrO pa3Mepa, 4YTO KaK IIPaBUIIO
00yCI0BIEHO HEOONBIINMH Pa3MEpPaMH CaAMUX yYYaCTKOB 00Opa30oBaTEeIhHBIX
opraHu3aluii;

— TI0 THITY BO3BEACHHMS 31aHHS PEUMYLIECTBEHHO OTACIBHOCTOSIIHE,
9TO JaeT cBoOOIY B 00BEMHO-TDIAHUPOBOYHOM PEIICHUH.
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OCOBEHHOCTHY PEHOBAIIUU KWUJIOM 3ACTPOMKH
CEBEPHBIX I'OPOJ0OB

CesepHbie ropoaa Poccuu 0051aaroT YHUKaIbHBIMH OCOOCHHOCTSIMH,
KOTOpbIE TPEOYIOT CHEUATBLHOTO MOJX0Ja K PEHOBALIUH KHJIOH 3aCTPONKH.
B ycioBusiX CypoBOro Kiumara, reorpaguaeckoi N30l 1 0COOCHHOCTEH
COLMAJIbHO-OKOHOMHYECKOTO  Pa3BHUTHS, TPOLECC OOHOBJICHHS  KUIIBIX
KBapTaJloB CTaAaHOBUTCA OCO6CHHO AKTYyaJIbHBIM U 3HAa4YUMbIM  UIA
obecrieueHns: KOM(MOPTHBIX YCIOBHH NPOXXUBAHUS MECTHOIO HACENCHMSI.
OOecrieueHHOCTh  TpaXaaH KOM(MOPTHBIM ¥ JIOCTYIIHBIM  JKHJIBEM
NPeCTaBIIACTCS BaXKHBIM (PAKTOPOM COLMATBHO-9KOHOMHUYECKOTO Pa3BUTHSA
rocynapctsa [1].

JaHHast craTbsi HampaBlieHa Ha HCCIeIOBaHHE OCOOEHHOCTEU
peHoBaIMy SKWJIOW 3acTpOWKM B CeBepHbIX ropomax Poccun. Omna
3aTparuBacT KaK YHUKAJbHbIE BBI3OBBIL, CTOSIIME IMEpel MpPOLIECCOM
pECHOBAIMM, TaK M BO3MOXKHBIE CTPAaTErMH M PEILIEHHs, KOTOpPbIE MOTYT
MOMOYb  00ECHEeUuTh YCIemHylo U A(GEKTUBHYI0 MOJIEPHH3ALUI0
KHIJIHMIIHOTO QOH/IA.

YToOBI BEISIBUTE OCOOEHHOCTH PEHOBALIUH KHIIOT0 ()OHIA, PACCMOTPUM
Ju3aiiH-kon roposoB KpaiiHero ceBepa, BKIIOUAIONIU B ce0s HECKOIBKO
KJIIOYEBBIX aCIIEKTOB, YYUTHIBAIOIINX OCOOCHHOCTH KJIMMaTa, reorpauu u
KYJIBTYPBI 3TOT'O PETHOHA.

Jii  TOBBIIIEHNS  3CTETHYECKOH  NPHUBJIEKATENHHOCTH  TOpOja
HEOOXOANMO YYHUTHIBATH: apXUTEKTYPHOE HAcCIEAMe, BKIIOUaromee B cels
COXpaHEHHE U BOCCTAHOBJICHHE NCTOPHUYECKHX 3/IAHUM; IBETOBBIE PEIICHUS
MOT'YT NOMOYb ITOJYEPKHYTh YHHKaJIbHbIE HYEPThl HUCTOPHHM U KYJIBTYpPbI
ropoaa; BH3yanbHbIe 3((EKTHl MPU CMEHE BPEMEHH CYTOK ISl CO3JaHus
YHUKAJIBHOTO BU3YaJIbHOTO OOJIMKa TOpoJa.

Co3ganne KOMQOPTHOW cpembl Kak (hakTopa, MPESITCTBYIOMIETO
OTTOKY XHTeJIeH: pa3BHuTast HHPPaACTPyKTypa, TPAaHCHIOPTHAS AOCTYIHOCTB,
9KOJIOTMYEeCcKast O€30MacHOCTh, HAIMYHE JJOCTYITHOIO W KadeCTBEHHOTO
XKUJIbS, KyJIbTYpHas! KU3Hb.

102



st 60peOBI 32 BU3yalbHOE OJIAarOyCTPOMCTBO rOpojia YIUTHIBACTCS:
yIIpaBJIeHHE TOPOJICKUM MPOCTPAHCTBOM, MOpa3yMeBarollee IIaHNPOBKY U
oopmIteHHe yiHII, TAPKOB U IUIOMIAJIeH; KOHTPOJIb 38 HAPYKHOH peKIaMoi;
O3eJICHEeHUe U JTaHAIa(THBIA Au3aiH.

Hcxonst w3 BBINIENEPEUHCIECHHBIX AaCHEKTOB, OBUTM  BBISIBICHBI
IpoOJIEMBI TOPOJICKOH Cpe/Ibl CEBEPHBIX TOPOJIOB: BU3YaIbHBIN AUCKOM(OPT,
0JHOOOPa3HOCTh U MOHOTOHHOCTBH CpEJbl, OTTOK HACEJICHHs], CUUTAIOLIETO
cpeny OEIpeCcCHBHOM.

CeBepHble TOpOAa, OMBIBa€MbIe apKTUYECKHMMH  BETpaMH U
MOrpYy’KEHHBIE B CYPOBBIi KIIMMAaT, NPECTABISIOT YHUKAIbHBIE BHI3OBBI IS
CHELUaINCTOB B 00yacTh xmioi 3actpoiiku [2]. C menblo obecriedeHust
3alIMTHl OT BETpa HEOOXOJUMO CO3JaHUE JIOMOJHUTEIBHBIX MLUTI030B —
TamMOypbl, BecTHOrONHM [3]. BXOAbl MPOEKTHPYIOT y JECTHUYHBIX KJIETOK,
Mpope3arouMx 3/JaHue 1o Bcei ero Bbicore. [Ipm Oonpmioil pasHocTH
TEMIIepaTyp BO3JyXa CHAapyKM W BHYTpM 3lIaHusi  (0COOEHHO
MHOFO3Ta)KHOFO) Ha BXOJHBIC JIBCPH ﬂeﬁCTByeT BBICOKOC I'PaBUTAIIUOHHOC
JlaBjieHue. JTO, B CBOIO O4Yepe/b, BElET K YXY/IICHHUIO TeMIIEpaTypHOro
peXKUMa MpuJierarommux HOMCHJCHHﬁ, co31acT )II/ICKOM(bOpTHI)Ie ycCioBus BO
BceM 31aHud. OCOOCHHO XapaKTEPHO 3TO SBJICHHUE IS 3[aHHU MOBBIIICHHOM
9TaXHOCTH.

JomyckaeTcs ~ NPOEKTUPOBAHME  JIECTHUYHBIX  KJIETOK  0e3
€CTECTBEHHOI'0 OCBELIEHMs, NPH OOECICYCHHH HX HE3aIbIMISEMOCTH B
cllydae Iokapa co3laHHeM MOATNOpa BO3yXa U yIaJIeHUsI AbIMa U3 LIJII030B,
XOJUIOB ¥ KOPHUIOPOB Uepe3 BEHTHISILIMOHHBIC KaHAJbI M AXThl U JPYTUMHU
CpEeCTBAMHU.

VYilydiieHue TEMIOBOrO peXxuMa MOMENIEHUH I03BOJSIET IHOBBICHTH
COIPOTHUBJICHHE TEIIONEpeaaue HAPYKHBIX OrPaKACHUH C IIOMOLIBIO
yCTpaMBaHUsS TEIUIBIX YepHakoB, OOOPYIOBaHME CHCTEMBI 0OOrpeBa s
TI0JIOB TIEPBOTO ATAXKA.

Beicota 3pmanuit gomkHa ObITh orpaHudeHa 9-12 sraxamu. Ilpum
OoNbIe 9STaXKHOCTH PE3KO BO3pACTaeT TPABUTALMOHHBIA  ITOIIIOP.
CyMMHpOBaHHOE BO3ZIEHCTBHE TPAaBUTAIMOHHOIO IIOAIOPA, BETPOBOTO
JIABJICHUSI ¥ BO3/ACHCTBUS BO3AYIIHBIX ITOTOKOB, BO3HUKAIOUIUX B CHCTEME
BBICOTHOM 3aCTpOMKH, OTPHIATEIBHO CKasbIBaeTcsi Ha (HOPMHPOBAHUHU
MUKpPOKJIIMaTa MOMEUICHNH, YBEIWYMBACT pacyeTHbIE HArpy3kd Ha
KOHCTPYKLIHH 3/1aHUS, YXYAIIAET BETPOBOM PEXXUM 3aCTPOIMKH.

[Ipn 3actpoiike ciemayeT y4nThIBaTh OCHOBHBIE NPHHIMIIBI, KOTOpPBIE
JIOJKHBI JISKaTh B OCHOBE IUTAHUPOBAHUS M PEHOBALIMH CEBEPHBIX TOPOIOB
[4]. CtpoutenscTBO KBapTANIOB C MEPUMETPATBHBIM 3aMKHYTHIM KOHTYPOM
obecreunBaeT JOMOIMHUTENbHYIO 3aIUTY OT CHIIBHBIX BETPOB, CHETOIa10B
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HU3KUX TEMIIEPaTyp, KBapTalbl C 3aMKHYTHIM KOHTYPOM MOTYT OBITh JIydIe
a/IalITUPOBAHBI /IS ONITUMU3ALNK SHepronoTpediaenus (puc. ).

Puc.1. 3aCTpOﬁKa NEPUMETPAJIbHBIM 3aMKHYTBIM KOHTYPOM B T. HOpI/IJ'[LCK

Yuer BamsHHA po3bl  BeTpoB  (opmupyeT  (YHKIHMOHAIBHO-
TUIAHUPOBOYHYIO OPTaHM3aIMI0 KBAPTAJIOB 3aCTPOHKH.

OCBeU.IeHI/Ie U WUIIOMHUHAOUSL UIrparoT BaXHYIO pOJIb B CO3JaHUU
ApPXHUTEKTYpHOTO OOJIMKa CeBEpHBIX ToponoB. OcBelieHHE HE TOJIBKO
obecrieunBaer 0€30MaCHOCTh U YIOOCTBO JIsl JKUTENICH, HO U MOXET CTaTh
KJIIOYEBBIM 3JIEMEHTOM apXHTEKTYPHOrO AW3aiiHa M CO3MaHMS YHUKAJIbHON
aTMocdepsl ropoga. YCTaHOBKAa CBETOBBIX apT-MHCTAJULLWH, MOICBETKA
JepeBbEB M  KIIOYEBBIX TOPOACKMX OOBEKTOB MPHIAET TOpPOAY
NIPUBJIEKATEIbHbIM BHELIHUI BUJ.

Pa3pabotka (acagoB TECHO CBA3aHA C APXUTEKTYPHBIM CTHIIEM 3JIaHUS,
aHTypaxkeM, rabapurtamu u ¢dopmoi 3manus [4].  ApXHUTEKTypHO-
KOJIOPUCTHYECKOE DEIICHUE ITO3BOJSET CO31aTh KOHTPACTHYIO IBETOBYIO
KOMIIO3ULIHUIO, KOTOpast (JOpMHUPYET TOHOBOE €IMHCTBO IIUPOKUX ITAHOPaM H
o0m1ero MaccuBa 3aCTPOUKH € MOAIEPKKOH MAIUTPEI MECTHOTO JIaHAmadTa.
Co3gaHue 1BETOBOM MAaJHUTPHl TOpPOAd, OCHOBAaHHOW Ha TPHHIHUIAX
NOJNIMXPOMHOTO  30HUPOBAaHUSA,  Ipednoiaraer  pasHooOpasue  H
KOHTPACTHOCTh LBETOBBIX pENICHWH B pa3IMYHBIX 4YacTAX TIopoja B
3aBUCUMOCTH OT HX (PYHKIMOHAJBHOrO Ha3HAa4YeHHSA. OTOT IIOAXOJX
MO3BOJISIET HE TOJBKO AU (PEepeHIUPOBaTh U BBIACIATH Pa3IUYHbIC 30HBI U
palioHBI TOpoja, HO M CO3JaBaTh O3CTETUYECKU MpHUBJIECKATENbHBIE H
TapMOHMYHBIE [BETOBBIE KOMIIO3UIMH. JIIg ynydmieHUus MOHCKa H
ONO3HAHUS 3JaHMI B paliOHaX ceBepa, Iie OCOOCHHOCTH 3PHUTENHHOrO
BOCIIPHATHS MOTYT OBITh HM3MEHEHBl H3-32 CICHU(PHUYECKHX YCIOBHUH
HEo0XO0IMMO HCIIOIBb30BaHUE 3THX JIOMOTHUTEIBHBIX CIIOCOOOB.

AHanu3 TPUHIMIOB TPH 3aCTPOHKE CEBEPHBIX T'OPOAOB ITO3BOIHI
BEIPa0OTaTh PEKOMEHAAIMM W  CTPAaTerHMH, KOTOpPBIE MOTYT OBITh
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HCTONB30BaHbl  IPU  PEHOBAMM AN CO3JAaHUS  YCTOMYMBOM,
(yHKIIMOHATBHON 1 KOM(OPTHOW TOPOACKOM Cpebl B pernoHax cesepa.

I'maBHBIMK TIpOOIEMaMM TOPOJICKOW Cpebl SIBIISIOTCS: BH3YaJbHBIN
auckoM$opT, 0qHOOOPa3HOCTh U MOHOTOHHOCTB CPEZbl, OTTOK HaceIeHHUs,
CUMTAIOUIETO Cpely JenpeccuBHOM. IIpu 3acTpoiike CEBEpHBIX T'OPOMIOB
HEO0XOJMMO CTPYKTYPHPOBATh UX KOJIOPUCTHUYECKYIO Cpely C y4eTOM ee
pa3HOMacIITaOHOTO BOCIIPUSATHS. Heobxonnmo UCTIOJIb30BaTh
aApPXUTEKTYPHO-XY10’KECTBEHHBIE TIPUEMB, aKTyalbHbIE JTAaHHBIM
TEPPUTOPUSAM, a TaKKe akIeHTUpyd Ha crenupuke oO0bEeMHO-
IUTAHUPOBOYHBIX PELICHUH.

BUBJINOTPA@UYECKHAN CIIMCOK

1. T'nmarones E. C. Pa3Butue »xunmuiiHoro ctpoureiabcrsa B Poccun / E.
C. I'narones, JI. A. CyneiimanoBa, M. B. Mapymko // Bectiuk BI'TY uwm. B.
I'. llyxoBa. 2017. Nel. C.17-22.

2. TMunsacos A.H., Monomioa B.A. >XH3HECTOWKOCTh apKTHUYECKUX
TOpPOJIOB POCCHHU: METOJIOJIOTMYECKHE TIOIXO/IbI 1 KOJIMYECTBEHHbBIE OLIEHKH
// izBectust Komu HI] YpO PAH. 2021. Ne2 (48).

3. Kamununa H.C., Mopo3oB H.B. ApxurekTypHble, TEXHHYECKUE U
Iu3aiiHepCKUe OCOOCHHOCTH IPOSKTHPOBAHMS JKHIBIX M OOIIECTBEHHBIX
3nanuii B yenousix Kpaitnero Cesepa // Cucremubie TexHonoruu. 2019. Ne3
(32). C. 40-46.

4. Tlytunnes  O.J1.  KommiekcHas ~ KOHLENIIMSI ~ CEBEPHOTO
rpajiocTpouTeIbCcTBa: ABTOped. q1C. KaHa. TexH. Hayk. MockBa, 2005. 16 c.

5. CyneiimanoBa JI.A., Fang J., Hlupuna H.B., bakmaxenxo E.B.,
Jlamuk E.J. CoBpeMeHHbIe MaTepHaibl U TEXHOIOIHH OTIENKHU (pacamos npu
PEKOHCTPYKIIMHU U peHoBanuu xunoro Gpouna / Becrauk BI'TY nmenu B. T
ITyxosa. 2018. Nel1. C. 21-31

YK 69.059

T'epéa E.A.
Hayunwuii pykosooumensv: @ponoe H.B., kano. mexu. Hayk, 0ou.
beneopoockuii 2ocyoapcmeenmpiil mexHOI0UYeCKULl YHUBEPCUmem
um. B.I'. lllyxosa, 2. benzopood, Poccus

HNEPENPO®UIMPOBAHUE 3JIAHUI AOHMKOJIbHbIX
OBPA3OBATEJIBHBIX YYPEXXJIEHUN

B XX B. 3maHug AETCKUX sICIEH-CaloB CTAaOWIBHO COOTBETCTBOBAJIHN
CBOEMY II€pBOHAYAJIBHOMY (YHKIHOHATBFHOMY HaszHaueHuro. OHH

105



PEMOHTHPOBAINCH,  IIEPEOOOPYAOBAIUCH,  IOIBEPrajuCh  YaCTUYHOU
TIeperuIaHupOBKE, MOJEPHU3UPOBAINCH B COOTBETCTBUH C TpeOOBAaHHMSIMHU
BpPEMEHH, HO HEU3MEHHO CIIYKIIH TOJIBKO NeTsM. Takoe QyHKIMOHAIBHOE
MIOCTOSIHCTBO ATOI'O THIIA 3JaHUH MOXXHO OOBSICHHTH TE€M, YTO KOJIUYECTBO
JIETCKHMX CaJIOB, IIOCTPOEHHBIX B ITOCICBOSHHBIN MEPHO]] IO CAMOro Hadasa
TIepECTPOMKY, BITOIHE MMOKPHIBAJIO BOCTPEOOBAHHOCTh HACEICHHSI B MECTaX B
JIOIIKOJIbHBIE YUPEXKICHHUSI.

B xonme 1990-x rr. mpomen HenpuBblY4HBIA 11 Poccum mpouecc
repenavd 3/IaHUK JIETCKUX CalloB B PYKH HENPO(MIBHBIX YUPEKACHHN C
MOCTICTYOMIEH HeOOpaTUMOH [T IPEXHETO (DYHKIIMOHATHLHOIO HA3HAYCHUS
nepectpoiikoil. [ToMHUMO COIMaTbHO-IKOHOMHUUYECKUX IPUYHH, 3TO OBLIO
BBI3BaHO TeM, 4TO B repuoy ¢ 1988 mo 1999 r. B crpane HaOIOAaI0Ch PE3KOoe
MajiecHie POoXKJIAaeMOCTH. boJbllioe KONMYEcTBO NETCKUX SICNeH, CagoB U
KOMOWHATOB OITyCTEITH.

B mnawame 2000-x TIT., O3HAMEHOBABUIMXCS PE3KUM IOABEMOM
POXIaeMOCTH B CTpaHe, CIOKUBIIHMICS paHee (OHI 3JaHUK JOIIKOIBHBIX
YUPEXKICHUI ObLT yKe CyIIeCTBEeHHO TpaHc(opMupoBaH. BoT HekoTopbie u3
9THX MPeoOpa3OBaHMI:

- yrpara yact (oHAa BpeMEHHO BBICBOOOAMBIINXCS 3/1aHUH B MIEPUO]]
npuBaTu3anuy B cepenuue 1990-x rr.;

- YaCTUYHOE COKpAllEHHE BMECTHMMOCTH CYLIECTBYIOIIUX 3JaHUM,
MIPOU3O0ILIEIIIEee B pe3yabTate BBIJICTICHUS JIOTIOJTHUTENBHBIX
OOLIEBOCHMUTATENBHBIX IOMEIICHUH, a Taloke YBEIHYCHHUS PacuyeTHOro
MoKa3aTesst oOmel IUIomagu Ha OJHO MECTO, COOTBETCTBYIOIIMX HOBBIM
MEeArorM4ecKuM U MEJUKO-TUIMEHUUECKUM TPEOOBaHUSM;

- HECOOTBETCTBHE NEPBOHAYANBHON (pacueTHOi) eMKOCTH 3IaHUS U
BO3poclIeil MOTPeOHOCTH B MECTaX B JIOMIKONBHBIC YYPEXKICHUS B
pe3ynbTaTe HOBOI'O CTPOUTENHCTBA MHOI'OITAXKHBIX JKMUIIBIX KOMIUIEKCOB
B3aMEH CHOCHMOM MATHATAKHOM 3acTpoHk [1].

st perieHust mpoOJIeMbl MOCTOSHHO CMEHIeMoro JeuimTa-u30bITKa
MECT B JIOMIKOJBHBIX OOpa30BaTENbHBIX OPTaHM3ALMIX IPEIOKEHA
MeToanka quddpepeHnInaniuy 00IeropoacKoro GoHIa JOMKOIBHEIX 3IaHUH
Ha TIOCTOSHHBIH W BpeMeHHbI (oHmel [2]. [laHHas craThsi MOCBsIIEHA
HOBOMY B3IJISIly Ha IIPOEKTUPOBAHNE 3aHUH JETCKUX CalOB, OTHOCSIIIXCS
K IOCTOSTHHOMY (POHTY, HO KOTOpBIE IIPH HEOOXOJUMOCTH MOT'YT I0OCTaTOYHO
OBICTPO M3MEHATH CBOE (YHKLIHOHAIBHOE Ha3HAYEHHE M BHYTPEHHIOIO
IUTAHUPOBKY IIPH HEM3MEHHBIX BHEITHNX MapaMeTpax. VccnenoBanne nmeer
LIETTbIO BBISIBIICHUE OCHOBHBIX NPHEMOB YHHBEPCATU3aIMH OOIIECTBEHHOTO
3/IaHMs JUIST MHOTOIIETIEBOTO MCIIOJIB30BAHMUS C TPHOPUTETHBIM Ha3HAYECHHEM
B Ka4eCTBE JOIIKOIBHON 00pa3zoBaTenbHOI oprarm3zanuu (J100).

[Ipobnemy «neduinTa-m30BITKa» MECT B IETCKHX cajaX MOXHO
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pemMTh MyTEM TPUMEHEHHS YHUBEPCAJIBbHBIX CTPYKTYPHBIX MOMYJIEH,
MIPEIOCTABIISIONMMX ~BO3MOXKHOCTh  BPEMEHHOT0  IepenpoduimpoBaHus
3/IaHMs B IEPHOJIBI COKPAIICHUS YHCIEHHOCTH JJOMIKOJIFHOIO KOHTHHICHTA C
TIOCIJIEAYIONIMM BO3BpalleHneM (DyHKIIMOHATIBHOTO Ha3HAUYEHHSI.

Jist 3TOro HEOOX0AUMO:

- BEISIBUTH XapaKTepHbIE 0COOEHHOCTH NMpoeKTHpoBaHus o0bekTa JJOO
1 ero QyHKINOHAIBHOH CTPYKTYPBHI;

- momoOpats BapuaHTHl (yHKIMOHANbHOTO 3amemenust JJOO B
MeproAbl  BPEMEHHOTO  COKpAIleHHs  YUCIEHHOCTH  JIOUIKOJILHOTO
KOHTHHI'€HTa;

- BBISIBUTH MHAWBUIYAIbHBIE 0OCOOCHHOCTH NMPOSKTUPOBAHUS 3/IaHUS 1O
Ka)XIOMy U3 BAPHAHTOB €ro ()yHKIMOHAIBHOI0 Ha3HAYEHHSI.

XapakTepHble 0COOEHHOCTH MpoekTupoBanust 00bekroB J100.

Jiist Toro 4To0BI TOBOPUTH O MHOTOLIENIEBOM HCIIOJIb30BAaHUH O0BEKTa
JOO, HeoOXoAMMO M3 €ro CTPYKTYypbl BBIWICHHUTHh LEIOCTHBIE,
(YHKIIMOHAIBHO HENENUMbIE CTPYKTYpHBIE MOIYJIH, KOTOpbIE IpH
HEOOXOMUMOCTH MOXKHO Oy/IeT HAIONHATh JPYTUM  (YHKIMOHAIBHBIM
conepkanueM. CyTb Kinaccu(puKaluy CBOAUTCS K CICAYIOIINM MOJI0KEHUSIM
[3].

Bo-mepBBIX, BCE NPOCTPAHCTBO MAOLIKOJIBHOIO OOBEKTa MOXKHO
pa3fenuTh Ha JB€ NMPUHIUIHAIBHO OTIMYAOIIMXCS APYr OT Apyra 4acTH:
MIPOCTPAHCTBO JKU3HEEATEIbHOCTH, B KOTOPOM B TEUEHHUE JHS MPEObIBAIOT
JeTH, U IIPOCTPAHCTBO )KU3HEO0ECIIeUeHHUS, HEOCTYITHOE VISl IeTeH.

Bo-BTOpBIX, 3TH NPOCTPAaHCTBA BKJIIOYAIOT TPU OTIMYAIOLIMXCS IO
(YHKIMOHAIPHOMY ~ HAa3HAUSHWIO M THIIOJIOTHMYECKHM  HPH3HAKaM
MOfO0BEKTA: TPYHIIOBOH, NOMHUHHDPYIOIIMA Hal APYrUMHU (YHKOUSIMH, B
KOTOPOM IIPOTEKAIOT OCHOBHBIE MPOLIECCHl KU3HEAEITEIBHOCTH JeTeit
OTHENBHBIX  TPYNI; OOIIECTBEHHBIH JUIi  TNPOBEAEHHS  MAacCCOBBIX
MEpOIPUATUIA sl JOETed BCEX BO3PACTHBIX TIPYMIL, XO3AKWCTBEHHBIH,
obecrieunBamonmii  ObITOBOE  0OCITyXHBaHHEe 00bekTa. [10700BEKTHI
00BeTMHEHBI MEXTY OO0 00IIMM KOMMYHHKAIIMOHHBIM KapKacoM.

B-Tperpux, KaxOplii W3 MOJOOBEKTOB COCTOMT U3  OJIOKOB,
(YHKIMOHANBHO — YBSI3aHHBIX MEXKIy cO0OH, ¥  B3aWMO3aBHCHMBIX
moMemienuii. OH mpeacTaBiseT cOOOM CTPYKTYPHBIH MOZAYINb, KOTOPHIH
SIBIISIETCS CTPYKTYPHOW €IMHHICH OTAENbHBIX IMOJAOOBEKTOB M 00Iazaer
CBOMCTBaMH aJaNTAIH K HHBIM (D)YHKIIMOHAIBHBIM Ha3HAYCHHSM.

[puatnmansHass Momens (YHKIMOHATBHOM cTpykTypsl OO
3aKJI0YAeTCsl B TOM, YTO TPYIIOBBIE MOAYAH PACIPEACNIAIOTCS IO
nepudepun 31aHNSA, UMEsT XOPOIIUH (POHT E€CTECTBEHHOTO OCBEIICHUS, a
OOIIECTBEHHBIA W XO3SIMCTBEHHBIH MOTOOBEKTHI AT yI00CTBA MOIH30BAHUS
pa3sMemiaTcs B HEHTPE 3JaHUS NPH COXPAaHEHWH YIOOHBIX M KOPOTKHX
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CBSI3€H C KaXKIBIM TPYIIOBBIM MoxyneM. [Ipum 3ToM cTeneHb TpymmoBoit
M30JSIIMK  JIOJDKHA OBITH JIOCTaTOYHO BBICOKOH. B  dyHKIMOHAIBHOM
OTHOIIEHUH KaXKIBI TPYIIIIOBOM MOZYIIb TOJKEH OBITH aBTOHOMEH [4].

Bapuantel ¢ynknmonansHoro 3amerieHust JJOO (mpenmnonaraemele
apeHaaTophl)

[To onpenenenuto, nepenpopuIIMpoBaHue 00bEKTa — 3TO M3MEHEHHUE
€ro IeNIeBOro0 Ha3HAYeHMs C pPEKOHCTpyKnuedl u 0e3 Hee, T. e.
npucriocoOIeHne TMOMEIIeHnH (31aHui) 1Mo BHJI AEITEIBHOCTH, HE
MIPEYCMOTPEHHBIH B €r0 MPOEKTHO-CMETHOMN M KaJIaCTPOBOI JOKYMEHTAIIUN
[71.

3anmaueil sBISETCS NMPEIYCMOTPETh €lle Ha CTaJUH NPOSKTHPOBAHHUS
BCE BO3MOXKHBIE BapHaHThI IIEI€BOI0 HA3HAYEHMS 3/aHHS TPHU JIETKO
OCYIIECTBUMOWH TpaHC(hOpMAIMM BHYTPEHHEro MPOCTPAHCTBA KaXJOTro
(YHKIIMOHATBHOTO MOMO0BbekTa. [Ipu 3TOM mporecc TpaHCHOpMALUH
JOJDKEH OBITh HEMPEMEHHO OOpaTHUMBIM, TaK KaK 3JaHHs JCTCKUX CaloB,
6y}1y‘-II/I B CO6CTB€HHOCTI/I MYHHUIUITAJIMTETA, ropoaa, JIMIIb
NpPENOCTABISAIOTCS Al BpeMeHHOHM  apeHnasl.  Cpoku  apeHubl
YCTaHABJIMBAIOTCS B COOTBETCTBUM C  JIONTOCPOYHOI  MpOrpaMMmoi
MepOl’[pHﬂTHﬁ M0 M3MCHCHUIO MOIIHOCTH CCTH AOIIKOJBbHBIX 06’beKTOB B
3aBUCUMOCTH OT AEMOrpapuIecKoro Nporuosa.

B pesynbrare aHanu3za = MHOTOYMCJIEHHBIX  THUIIOB  3JAHUL
OOLIECTBEHHOI'0 HA3HAYCHUs OBUIM BBIIENICHBI CIEIYIOIHE BapHaHTHI
¢ynkuuonansHoro  3amernenuss  JIOO: 1)  HavanpHas —mkonma;  2)
CHelyaIn3upOBaHHAas IIKOJIA; 3) NIETCKUI 10CYTOBBIN IICHTD;

B  oreyecTBeHHOW IMPOEKTHOM  MNpakTHKe HapabOTaH  OMBIT
TpaHc(hOpMaUK 3AaHMS JOMIKOIBFHOTO YUPEKICHHS B HAYalbHYIO LIKOIY.
OT0T BapHaHT (YHKLHOHAIBLHOW 3aMeHBl HauOojee MPEeOIIOYTUTENEeH, TaK
KaK CTPYKTypa JBYX 00pa30BaTeNbHBIX YUPESKACHUI BO MHOTOM COBIIAJIAET.
HaubGonee >¢GQekTUBHBIM MPEACTABISIETCST pa3MelIeHHe JIOMIKOJIBLHOrO
YUpEXKICHUsT B  KOMIUIGKCE C  00IIeoOpa3oBaTelibHONH  IIKOJOM.
YHuBepcanuzanys IpynmoBbIX MOIYJIEH M MOIYyJIEH KJIacCOB HayaJlbHOU
IIKOJIBI OTKPBIBAET BO3MOXKHOCTH TIEPEMELICHUs] BO3PACTHBIX TPy B
3aBUCHMOCTH OT AeMorpaduaecKkux konedanui [3].

Ananu3 TpeOOBaHUH, NPENBSBISEMBIX K IUIAHUPOBOYHON CTPYKTYpe
CHELUATM3UPOBAHHBIX  OTAEICHUH IIKONBI, IOKa3al HEBO3MOXKHOCTD
pa3MelleHus B 3/aHUU JETCKOTO Cajia MY3bIKAJbHOIO OTJICNCHUS BBHIY
CIIOKHOCTH 00€CTIedeHnsT 0COOBIX TPEeOOBAHMIA aKYCTHKU U 3BYKOH3OJISIIHH.
Pexomennyemble Ui pasMEIIEHHS — OTACNCHHS HW300pa3UTEIBHOIO
HCKyCCTBa M Xopeorpaduu.

JocyroBelii 1LEHTp [ IIKOJIBHUKOB MOXET BKJIIOYAaTh CaMbIil
pa3Ho0oOpa3HBIil cocTaB (YHKIMOHANBHBIX OJOKOB, TaKHX Kak IOKOJA
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pasBUTHS, WIPOBOM IIGHTpP, ceMeiHas Oubnnoreka, cemeiHoe Kade.
Pa3memnenne 10cyroBoro HeHTpa Ui MajibIIIe Ha IUTOMIAJSX JETCKOTO
caja, B OTIMYME OT pAcCCMOTPEHHBIX BBIIIE BapUaHTOB, TpeOyeT
MIEPEOCMBICIICHHS  CYIIECTBYIOIIEH CTpYKTyphl o0bekTa. Crernmduka
JIOCYTOBOT'O IEHTpA JUIsl IOMIKOJILHUKOB 3aKIIF0YaeTCsl B TOM, YTO, C OJHOU
CTOpPOHBI, OH MpEAHa3HAYEH /ISl IeTeH AOIIKOJIBHOTO BO3PACTa, U MTOATOMY
NP OpraHu3aluk BceX (YHKIMOHAJIBHBIX 30H W TMOMENICHUH CIenyeT
pykoBoncTBoBaTbesl TpeboBanusMu CII, mpeabsBiIseMbIMU K JIOMIKOIBEHBIM
00beKTaM. A ¢ Ipyroi CTOpOHBI, B HEM HapaBHE C MaJIbIIIAMH ITPUCYTCTBYIOT
UX poauTeny. ITo TpeOyeT He TOJIbKO 00ycTpoiicTBa KOM(pOPTAOEIbHBIX 30H
OXXHMJaHUS pOJUTENei BOIN3N MeCT NpeObIBaHUS IeTeH, HO M OPTaHU3ALIUIO
ux gocyra [5].

HamonmHeHnue CTpyKTYpHBIX aIalTHBHBIX MOJYJIEH MOXKET OBITh CaMbIM
pa3HoOOpa3HbIM, TaK KaK COCTaBbI TPYIIN, BUJABI JEATENBHOCTH LEHTpa
(OpMHUPYIOTCS B 3aBUCHMOCTH OT 3aIPOCOB ITOTPEOUTENEH.

B cratke paccmarpuBaeTcsi OIWH W3 TyTEH pelIeHUs MpoOJIeMbl
«lle(bI/IHI/ITa-I/I36LITKa» MECT B JACTCKUX Cadax MNOyreM IPUMCHCHUS
YHUBEPCAJIBHBIX CTPYKTYPHBIX MOﬂyﬂeﬁ, MPEAOCTABIAIOIINX BO3MOKHOCTDH
BPEMEHHOI0 TMepenpoWINPOBaHUs 3JaHHs B TEPHOIBI  COKPAIICHHS
YHUCIIEHHOCTH JIOIIKOJIBHOIO KOHTUHI'€HTA ¢ IOCIEAYIOLIMM BO3BpAILlCHUEM
(YHKIIMOHAIBEHOTO Ha3HAUeHUS [6].

B xome uccnenoBaHus TeMbl aIalTUBHOCTU JOLIKOJIBHBIX OOBEKTOB,
HOJTy4YEHbI CIIeAYIOIUE Pe3yNbTaThl:

- ompezeneHbl XapaKkTepHble 0COOEHHOCTH NPOEKTUPOBAHUS OOBEKTa
JOO u ero GyHKIMOHAIBHON CTPYKTYPBI;

- B pe3yibTaTe aHaJIW3a MHOTOYHCICHHBIX THUIIOB  3IaHHI
00LIECTBEHHOI'0 HAa3HAUeHUs OBUIO BBIIENEHO YEThIpe BapHaHTa Hamboiee
yIa4HOr0 (PyHKIMOHATIBHOTO 3aMEIIEeHHS JOIIKOIEHOTO 00BEKTa;

- ompeneieHbl HHIMBUIYaJIbHBIE OCOOCHHOCTH IIPOCKTUPOBAHUS
30aHUA 10 KKIOMY U3 BapUAHTOB €ro (pyHKIIMOHAIBHOTO HA3HAYCHHUS;

- B pe3yJIbTaTe IPOBEISCHHOr0 aHaJIN3a 0COOCHHOCTEH MPOEKTHPOBAHUS
YUpeXKIeHHUH, BHIOPAHHBIX Uil BpeMeHHoro nepenpodummposanus OO,
OBUIM BBISBICHBI OCHOBHBIE NPHEMBl YHHBEPCAIU3ALUH OOLIECTBEHHOI'O
30aHUS M TIPEIIOKEHBl HEKOTOpble PEKOMEHIAIMU MO IMPOSKTUPOBAHHIO
3TOr0 BU/IA OOBEKTOB.
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ONTUMAJIbHOE ITIPOEKTUPOBAHME TPEXIIIAPHUPHOM
APKH

3ajaud ONTUMAJIBHOIO MPOCKTHPOBAHUS BO3HHKAIOT B IMPOSKTHOM
Jieie, KOrja WHXEHEpP CTPEMHUTCS O0eCHedHTh MaKCUMAaJbHYI TEXHHUKO-
9KOHOMHUYECKYIO0 3((eKkTHBHOCT, KOHCTpYKIMH. [Ipu 3TOM TOMKHBI
COOITIONATBCS YCIIOBHS HAICKHOCTH, TOJITOBEYHOCTH, TEXHOIOTHYHOCTH [1-
6].

BbiGOp KpuTepusi ONTHMAJIbHOCTH — OIHA M3 OCHOBHBIX IPOOIIEM
ONTHUMAJIBHOTO MTpOoeKTUpoBaHus. Hanbompiiiee pa3BUTHE MONYUIIH 3a/1a4H,
B KOTOPBIX KPUTEPHEM ONTHUMAJBHOIO MMPOCKTUPOBAHHUS SBISIOTCS BEC WU
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00beM KOHCTPYKITMI TpU COONFONCHHUH YCIOBHUH IMPOYHOCTH, KECTKOCTH,
YCTOMYHBOCTH.

B nanHol 3aade 11 NONYYeHUs] pallMOHAIBHOTO OUEPTAHUS OCH apKHU
TIPH 33JTAHHOW HATPY3KE ¥ MOJIOKECHUH MapHupa (puc. 1) monokeHo ycaoBue
PaBEHCTBA HYJIIO H3TUOAFOIIETO MOMCHTA B TIONICPEYHBIX CEUCHHSX apKH.

Puc. 1. Apka c 3a7aHHOI Harpyskoi

CornacHoO yCIIOBHIO:
M, = MS + H,(sina)x — Hy(cosa)y = 0, (1)
3nech MS — m3rubarommii MOMEHT B COOTBETCTBYIOMIEH TpOCTOi Gake,

6asouHslii (puc.2).
q

TrrrrrrET ITYRTYYIRIYILIYYIYL LY

i n
Ry _ Ry

M,

M
Puc. 2. Dmropa u3rubaronmx MOMEHTOB B COOTBETCTBYIOLICH MPOCTOit Oaske

Peakuuio R, onpenenum U3 yClIOBUS paBEHCTBA CHCTEMBI B IIEJIOM:
(¢-a)? q(¢-a)?
Z‘MBzRA-f—qT:O, RAzT 2)
Pacop H, ompenenuM M3 YyCIOBHS PaBEHCTBA HYIIO MOMEHTA B
mapuupe C:
6
JeB _ 6 __ i — — —MC

EMP® = M2 —H,(cosa)b + Hy(sina)a=0,H, = ()

W3 ypaBHenus (1) ypaBHEHHE pariOHAIEHONW OCH apKH MIPUMET BH:
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=M,§+HA(sina)x _ M8 N
H,(cosa)y H,(cosa)y
_ MZ(bcosa—asina)

xtga =

+ x t; = 4
MS(cosa)y xiga )
MS(b —atga)
—M—C6+xtga.

Ha yuactke 0 < x < a, tae M$ = R,x , ypaBHeHue (4) nIpuMeT BHI:
R, x(b —atga)

T Ra ®)

Aa

xb
TO €CTb Y = —~ — YpaBHCHHE MIpsIMOM, mpoxozsieit uepe3 mapHupsl 4 u C.

+x tga—| —0|x—a

Ha yuactke a < x < £ GaouHbIH MOMEHT pPaBeH:

N2
M = Ryx — 122 (6)

YunteiBas u3 (2) 3HaueHue peakuuu R, , ypaBHeHue (4) mpuUMeT B!
— a)? — N2
[q({’z{)a) x— qx > a) ] (b—atga) +xtga

y =
q(£ —a)?
20 ¢

x { (x —a)
—+- b—atga)+xtga.
[a PR ]( ga)+xtg
D10  ypaBHEHHE napa6om>1 HOJIOXKEHHE  BEPIIMHBI  KOTOPOH
orpezessieTcs adCIUCCoi:

Q)

Cat b(£ —a)? 8
Yo =4 20(b—atga)’ ®)
B pesynprare pemieHus MNONYYWIM OYEPTAHUE TPEXIIAPHUPHOM
CHCTEMBI.
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ACHEKTBI CO3JIAHUSI KOM®OPTHOM CPEJIbI C
W CIIOJIb30BAHUEM PACYETA UCKYCCTBEHHOI'O
OCBEIEHHS B JOLIKOJIbHOM OBPA3OBATEJBHOM
OPI'AHM3AILIMA

OcgellieHre WrpaeT KIIOYEBYIO POJIb B CO3JAHMM KOMQOPTHOH u
Oe30macHoil 00pa3oBaTeNbHOWM Cpelbl AJsl JETeil JOIIKOIBHOTO BO3pacra.
OHo Bimsier Ha  (U3MYECKOE W  ICHXOJIOIMYECKOE  COCTOSHHE
BOCIIUTAHHUKOB, a TAK)X€ Ha UX CIIOCOOHOCTH K 00yUeHHI0 U pa3ButTuio [1].

B 1OmIKONBHBIX YUPEKACHUSX HCKYCCTBEHHOE OCBEIICHHE IOJDKHO
COOTBETCTBOBATh ONpPE/CIEHHBIM TPEOOBAHUSIM M HOPMaM, YCTAHOBJICHHBIM
3aKOHOMATENbCTBOM. OHO JIOMKHO OBITh  MSITKHUM, PAacCEesSHHBIM U
MaKCHMAaJIbHO MPHUOIKEHHBIM K €CTECTBEHHOMY CBETY MO CIEKTPAILHOMY
cocTaBy. DTO CIOCOOCTBYET CHIDKEHHIO HArpy3KH Ha rja3a Jereil u
MIPEJOTBPAIIAeT Pa3BUTHE OIM30PYKOCTH.

Jiist cozaanusi KoM(GOPTHOTO OCBEILEHHUS B IOMIKOIBHBIX YUPEKICHUSIX
PEKOMEHAYeTCs MCIOIh30BATh JIIOMUHECIICHTHBIC WM TaJIOT€HHEBIE JIAMITBI
[2].

Jo HemaBHero BpeMEHH CO3IJaHHE TIPOEKTOB HCKYCCTBEHHOTO
OCBEIICHMS, TJIABHBIM O0pa3oM, TIPOUCXONWIO HWHTYUTHBHO MIYTEM
YCIIOBHOTO pa3MEIIeHus MPUOOPOB OCBEIICHUS, WX KOJIHYECTBO TOXKE
OTIPENIeNSIIOCh MCXO W3 OMNbITa IpeAbIymero MoHrtaxa. s pacdera
o0I11eTO HCKYCCTBEHHOTO OCBEIIECHAS ITOMEIIEHN I HanOoee
pacIpoCTpaHEeHbI CIEAYIONINEe METOOBl pacdeTa: MeTox Koddduimenrta
WCTIONB30BaHUS CBETOBOTO IIOTOKA, METO/ YACTHHON MOIITHOCTH, TOYCUHBIN
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METO/I, METOJI JINHEHHBIX H30IIIOKC.

[lepBBIii  MeTOX TPHUMEHSIOT TOJIBKO JUIS pacdera  oOIIero
PaBHOMEPHOT'O OCBEICHHUSI TOPU30HTAIIBHBIX IOBEPXHOCTEH B ITOMEIICHHUX
IIPU OTCYTCTBUM KPYITHBIX 3aTEHSIONIMX INpeaMeToB. BTopblM MeTomom
TIONB3YIOTCSL Ul TIPHOJIMPKEHHOTO pacueTra OCBETHTENBHBIX YCTaHOBOK
MOMEIIEHUH, K OCBEIIEHHIO KOTOPHIX HE IPEIbSBIAIOTCS 0COObIe
TpeOOBaHUS, HaNpHMEp, BCIOMOraTelbHbIE IIOMEIICHUs, KJIaJIOBHIC,
Kopuaopsl. OAHaKo, NpPU HCIOIB30BAHMM STHX METOO0B HEBO3MOXHO
MOJTYYUTh TOUYHBIX PE3YJIBTATOB U MOAPOOHOI oTueTHOCTH [3].

[IpoGyieMy HETOYHOCTH pacyeToB M OOJBIINX 3aTpaT BPEMEHH Ha HUX
roMoraeT u30eKaTh UCIOIb30BaHKE MporpaMMHoro komiiekca DIALux. B
JAHHOW CcTaTbe paccMaTpUBaeTcs CO3JaHHE U  pacuyeT CHCTEMBI
HCKYCCTBEHHOT'O OCBEIIEHHs B MHOTO()YHKIIMOHAIBHOM 3aJie JIOMIKOJILHON
00pa3oBaTeNbHOM OpraHu3alyy ¢ npuMeHeHneM nporpammbl DIALux.

PasMepsl mOMEIeHUs] COCTaBISIIOT 13%6,2 M, BBICOTa 10 MOABECHON
MOTOJIOYHOM CUCTEMBI 3 M.

B kauecTBe OCBETHTEIBHBLIX DJIEMEHTOB MPUHATBI JTIOMUHCCUHCHTHBIC
mamnbl  npou3BoAcTBa AO  «ApPIATOBCKUM CBETOTEXHMYECKHI 3aBOIY,
BbIOpaHbl J[BA BapuaHTa NPHOOPOB, OTIMYAIOIIMECS PACCEUBAHUEM
CBETOBOI'0 IMOTOKA M BHEITHUM BUAOM (Tabm. 1) [4].

Tabmuua 1 — OcHOBHBIE XapAaKTEPUCTUKH OCBETHTEIBHBIX IPHOOPOB

XapaKTepUCTUKU Tun A Tun b
H JIBO05-4x14-031 OPL GR | JIBO10-4x14-031 Rastr GR
alMEHOBaHHE
HF HF
v G
Buemnuii Bujg 5 s o 's" >
MRSy
ooy
PacceuBatens u3 onanioBoro
I[IMMA c coToBBIMU
Tun Pemerka u3 3epkanpHOro
MIPU3MaTHYECKUMHU
pacceuBaTens QTOMUHUSL
MPETOMIISIOIMMH
JJIEMEHTAMH.
Pasmepsl, MM 590x590x69
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Ko
NB010-4x14 Rastr 71%
Kpusas cuist
cBeTa lee?] foec]
300
[30°] [o°] [30°

OnruMasbHOe 3HaYEHUE OCBEIIEHHOCTH MPUHUMAETCS B COOTBETCTBUHT
C HOpMaTUBHBIMU NoKa3aTensimMu [2] paBHbM 400 nk.

[locme mombopa OCBETUTENBHBIX HPUOOPOB W ONpeneleHHs
HEo0XOIMMOro 3HAUEHHUS OCBEIIEHHOCTH, ObLT PON3BE/ICH NIEPBbIil BApUAaHT
packnaaku (tabi. 2 — 3).

Tabnmuuna 2 — TlepBblii BapuaHT packiajgke jamn (HCIOJIb30BaHEI
OCBETHTEINIbHbIE IPUOOPHI THMA A)

Cxema pa3MeLeHus
Cxema pacrpeesneHus
OCBETUTEIBHBIX Tony4eHHbIe 3HAYCHNUS
OCBELICHHOCTH
pudopoB

Komn-Bo anmemenToB - 20 miT.
CpenH. ocsert. - 519 nk
MuH .ocBert. - 222 1K
Makec. ocei. - 670 1k
Mumn./cpenn. — 0,43

Tabmuma 3 — IlepBblif BapWaHT pacKIAAKH JIaMI (MCIIOIB30BaHBI
OCBETHUTEIBHBIE MPHOOPHI THIA b)

Cxema pa3MelleHus
OCBETHTEIbHBIX
pudOpoB

Cxema pacrnpenesieHust

Ilony4yenHble 3HaYECHUS
OCBEIIEHHOCTH

Komn-Bo anmementos - 20 mirt.
Cpenn. ocserl. - 556 ik
Mun .ocBer. - 202 1k
Makec. ocei. - 724 1k
Mumn./cpenn. — 0,36
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CoryacHO TMOJNYYEHHBIM JIAHHBIM, KOJIMYECTBO OCBETHTEIBHBIX
npubopoB, paBHoe 20 mT., sBIsSETCS U30BITOYHBIM. HeobGxomumo
yMEHBIIIEHUE KOJMYECTBO MCIOIB3YEMBIX B packiajke jnami. Kpome Toro,
MpU  CPAaBHUMOW CpeIHeld OCBEIICHHOCTH, OOJNbIIas pPaBHOMEPHOCTh
JOCTUTHYTa B IMECPBOM BapUAHTE MUCIOJIb30BaHUSA CBETOBBLIX HpI/I60pOB THUIIAa
A. TlpuHATO peleHHe O pa3paboTKe BTOPOTO BapHaHTa PACKIANKH C
UCITIOJIb30BaHUEM THX MPUOOPOB OcBerieHus (Tabi. 4 — 5).

Tabmuma 4 — Btopoil BapuaHT packiaakd Jamil (HCIOJIb30BaHBI
OCBETHTENIbHbIE IPUOOPHI THMA A)

Cxema pa3MeLeHus
Cxema pacrpenesneHus
OCBETUTEIBHBIX Tony4eHHbIe 3HAYCHUS
OCBELICHHOCTH
pudopoB

Kom-Bo a1meMeHTOB - 16 mmit.
CpenH. ocser. - 406 1k
Mus .ocBemnr. - 211 ik
Makec. ocei. - 524 1k

{ Mumn./cpenn. — 0,52

Tabmuma 5 — Btopoil BapmaHT packiaakd Jamil (HCIIOIb30BaHBI
OCBETHUTEIBHBIE MPHOOPHI THIA b)

Cxema pa3MelleHus
OCBETHTEIBHBIX
pudOpoB

Cxema pacrnpenesieHust

IlonyuenHsie 3HaYEHUS
OCBEILIEHHOCTH

Komn-Bo ameMeHTOB - 16 1miT.
Cpenn. ocsenl. - 432 nk
Mus .ocBemnr. - 201 1k
Make. ocsei. - 590 1k
Mumn./cpean. — 0,47
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Ilpu wuCMONb30BaHUKM BO BTOPOM BapHUAHTE MEHBINETO KOJIMYECTBA
OCBETHTENILHBIX NMPHUOOPOB OBLTH MONY4EeHBI OoJee YIOBIETBOPHUTEILHBIE
3HAQYEHHWs 110 PABHOMEPHOCTU pAaCHpENeNieHHss CBETOBOrO IOisl U
MakCHUMalbHOMY ocBemieHuro. [Ipu 3ToM OoNbIIyI0 pPaBHOMEPHOCTh
CBETOBOTO TOJISI IO-TIPEKHEMY JIEMOHCTPUPYIOT IPHOOpPHI Thna A (Tatdu. 4).

W3 npou3BeNEHHBIX pPACYETOB IEPBOrO U BTOPOrO BAPUAHTOB
packiazok MOXHO CJelaTh BBIBOJA, YTO JaMIIbl C pacceuBarelieM W3
OIAJIOBOTO  MOJIMMETHIMETAKpHiIaTa C COTOBBIMH MPU3MAaTHYECKHUMHU
OPEIOMITAIONIMMU dJIeMEeHTaMu (THI A) co34aloT 0ojiee paBHOMEPHOE
pacripezienieHle CBETOBOrO IOTOKa B CPABHEHUH C JIaMITaMH, MMEIOIIUMHU
pacceuBaTenb B BUJE PELICTKH U3 3epKaibHOro amoMunus (tumn b). Kpome
TOr0, CPAaBHEHHE BapUAHTOB PACKIAJIOK /a0 BO3MOXKHOCTH MOA0OpaTh HE
TOJIBKO THI OCBETHTENBHBIX IPHOOPOB, HO M UX JIOCTATOYHOE KOJIMYECTBO, a
TaK)Ke CPaBHUTh U BBIOPATH JYUIIMH BapHaHT PACIpECTICHUS] CBETOBOIO
MOTOKA HMCKYCCTBEHHOI'O OCBEUICHHs Uil O00eCIe4eHHss HOPMUPYEMBIX
MoKazaTejell OCBEIIEHHOCTH C Yy4eTOM CHEHU(HKHA IMPOSKTUPYEMOro
TIOMEIICHUSL.
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PABHOOBPA3HUE ITIOMEIIEHWI ITEPBBIX DTAKE
MHOI'OKBAPTHUPHBIX )KUJIBIX JIOMOB

Exeromno B Poccuiickoit @enepariuu CTpouTcs U mpogaercst cBbimie 70
MIIH M2 xuibs. Hacenenue npeabsBisieT NOBBILICHHbIE TPeOOBaHUA He
TOJIBKO K KaueCTBY CaMOI'0 JKHJIbsI, HO M K )KMJIOH Cpefie KaK COBOKYITHOCTHU
YCIIOBUH 1 (haKTOPOB, MO3BOJIAIOIINX YEIOBEKY Ha TEPPUTOPHH HACEICHHBIX
MECT OCYLIECTBIISITh HEMPOU3BOJICTBEHHYIO JiesTeNbHOCTS [ 1]. PazHooOpasue
TIOMEIICHUH NEPBbIX 3Taxel MHOTOKBAPTUPHBIX JKIJIBIX IOMOB — 3TO TEMa,
KOTOpas 3aCIy)KUBaeT BHUMaHUs, IIOCKOIBKY OHA OTpa)kaeT pasHooOpas3ue
(YHKIMOHAIBHBIX Ha3HAYECHMI 3TUX MOMEIIEHNH W MX BIMSHHE Ha XHU3Hb
xutened noma. IlepBble 3Ta)kH MHOTOKBAPTUPHBIX JKHIIBIX JIOMOB UTPAIOT
Ba)KHYIO POJIb B O0IIEH apXUTEKType M yAOOCTBE MPOKUBAHUS KHIIBLIOB.

ITomenieHus nepBBIX TaXKel MHOTOKBAPTHPHBIX XKUJIBIX JIOMOB — 3TO
MecTa, KOTOpBhIE MOTYT OBITh WCIOJB30BAaHbI JUIA Pa3IUuHBIX Iiened. B
3aBHCHMOCTH OT AapXUTEKTYPHBIX OCOOECHHOCTEH M IUIAHMPOBKH JIOMa,
MIEPBBIE ITAXKH MOTYT OBITH OOOPYHOBAHBI TOA Pa3IMYHBIE MTOMEIIEHHMS,
TaKHe Kak MarasuHel, kade, oQUCH, alTeKH, CIIOPTUBHBIC 3aJIbL, 8 TAKKE IS
JKWJIBIX TIOMEIIECHUH.

[opTan «ApxcoBer MOCKBBD) cOOpall SKCIIEPTHOE MHEHHE TI0 TIOBOILY
MIPOEKTUPOBAHUS MIEPBBIX 3TaKEH COBPEMEHHBIX XHIBIX JOMOB. CormacHo
JEMCTBYIONIUM C HBIHEITHeTo rofa crannaptam 305 TIIIM, BmMecTo KBapTHp
B HHUX Pa3MEMAroTCsl OOMECTBEHHbIE (DYHKIMH, BCIEACTBHE YEr0 MEHSETCS
W JU3aifH: MPOEKTH Cpa3y BBINONHSIIOTCS C BUTPHHHBIM OCTEKICHHEM |
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JTaka. BXonmHble Tpymmbl B XKWIY0 YacTh B HOBBIX IPOEKTaX TaKXkKe
JIeTIal0TCs MIPO3pauHbIMU [2].

Tak, Hanpumep, Cepreil Kysnernos, rimaBHbI apXHUTEKTOp MOCKBBI
OTBETHJI Ha BOIIPOC JJIsl YETO BOOOIIE «OTKPBIBATHY IepBbIe 3Taku? Kak aTo
BIIHSET Ha 0E30IaCHOCTh Cpebl?

[Ipo3pauHOCTs MOABE3OB W MEPBBIX 3TaXKEW - YacTh CErOAHSIIHEH
IpaJoCTPOUTENEHON UCOIOTHH. DTO CBA3aHO C TEM, UYTO Pa3BUTHE YITHYHON
cpe/ibl HEBO3MOXKHO 0€3 COMAIEHOTO KOHTPOJIS - OOIIESHHS JIF0/IeH, KOTOphIe
MPOBO/SAT BpeMsi Ha TIEpBBIX JTaxkax (paboraioT, cuaaTr B Kade,
MAPUKMaxepcKuX) M TeX, KTO B 3TO BPEMs NEpEIBHIaeTcs IO YJIUIIE.
[Ipo3paunble nBepr B TOIBE3NaX IIO3BONSIOT JejaTh YAUIBl Oonee
OCBEIIIEHHBIMHU, BUJETh, YTO MPOUCXOAUT B MOABE3E M HA000pOT. DTO
BaXHBIN 37eMeHT Oe3omacHoctd. B 305-I1IIM oTnenbHO mpomucaHo, 4To
JUId OTZENIKM BXOJHBIX TPYII B >KWIYI0 YacTh JOJDKHBI HCIONb30BaThCS
CBETONPO3payuHble KOHCTPYKIMH - 3TO IPUHIMITHANIBHAS MO3UIHs [2].

[Tpo3pauHble BXOHBIE IPYIIIBI U BUTPHHBI CIIOCOOCTBYIOT YIYYIICHUIO
KayecTBa Cpe/bl 3a CUET IMOBBIMICHHUS 3CTETUYECKON MPHUBIIEKATENEHOCTH,
3pUTENILHOTO BOBJICYEHHS IPOXOXKUX B TOPOJICKYIO JKH3Hb H, O€3YCIJIOBHO,
Jy4Iieil OCBEIEHHOCTH TEPPUTOPUHU B BeuepHee Bpems. M, KoHeUHO, 3TOT
(axkTop caMbIM HENOCPEICTBEHHBIM 00pa3oM BIMsACT Ha OE30MacHOCTS,
IpeXx e BCero, 6iaromaps Npo3pavHOCTH KaK OJHOMY M3 JYYLINX IPHEMOB
60pbOBI C KPUMUHAJIOM.

Puc. 1. [Ipumep npo3payHOCTH MEPBBIX 3TAXEH

OmuH U3 HanOonee MOMYNAPHBIX BapUAHTOB HCIIOIB30BAHHS MEPBBIX
9TaXeH — 3TO KOMMEpYECKHEe ITOMEIIeHUs. B Takux MHOTOKBapTHPHBIX
JIOMaX MOT'YT PAcIloaraThCsi Mara3uHbl, PECTOPAHEbL, Kade, CaTOHBI KPacOTHl,
anTeku W MHoroe napyroe. Takue IoMemeHHs yHOOHBI Kak Ul JKUTeei
JoMa, TaK W JUI BCEro paiioHa, B KOTOPOM HaxoauTcst oM. Kpome Toro,
HallMyhe KOMMEpPYECKMX IOMENICHHH Ha TMepBBIX JTakaX Co3/aeT
JOTIOJIHUTENIBHEIE Pabo4yre MecTa M CIOCOOCTBYET Pa3BUTHUIO MECTHOW
HHPPACTPYKTYPHL.

E1e onyH BapHaHT UCTIONB30BAaHMS MIEPBBIX ATAXKEH — 3TO CIIOPTUBHBIC
3aJbl U (UTHEC-IEHTPHL. Takue MOMEeIIeHUs MPEIOCTaBIAI0T YHUKAIBHYIO
BO3MOXKHOCTH JUISI 3aHSATHUA CIIOPTOM TpsMO y cebs 1oma. ITO0 OCOOCHHO
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yI[06HO JUISL 3aHATBIX J'IIO)Ieﬁ, KOTOPBIM HC€ XBATAaCT BPEMCHHU Ha MOXOJbI B
OTHAJICHHBIC CITIOPTUBHBIC KJ'IY6BI. KpOMe TOr'0, HAJIMINUEC CIIOPTHUBHBIX 3aJI0B
Ha TMEPBBIX IJSTaXaxX CTUMYJIUPYCT JKUTEICH K 3aHATHIM CIIOpTOM U
noaAACPIKAaHUTIO 310POBOI0 o6pa3a JKU3HU.

Puc. 2. ®durHec-ueHTpbI

Takke TepBble 3TaXH MHOTOKBAPTHPHBIX JOMOB MOTYT OBITh
060pynoBaHbI 110 OYUCHBIE TOMELICHUSI. ITO OCOOCHHO aKTYaIbHO IS TeX,
KTO MpPEeANoYuTaeT paboTaTh U3 A0Ma, HO XOUeT M30eKaTh OTBICKAOLIHX
(bakTopoB. B Takux H0Max MOXKHO OpraHM30BaTh OQHCHI Mt HPUIAHCEPOB,
MaJIeHbKHX CTapTaIloOB WM MPEICTABUTENBCTB KPYIHBIX KOMIAHHMIL.

Kpome Toro, Ha mepBBIX 3TaXkax MOI'YT pacIojiaraTbCs KOMMEpPUECKHe
MOMEIIeHUs, TaKue KaK MarasuHbl, Kade, anteku wid oducel. ITH
MOMELICHUS TIPUAAIOT JOMY JKHBOM OOJNHK M CO3JAIOT JOIOIHUTEIbHBIC
ya00CTBa st KUIBLOB. Hamudane KOMMEpPUECKHX MOMELICHNH Ha HEPBBIX
dTa)ykax  TaKkKe  CIOCOOCTBYET  pa3HO00pa3uio  (YHKIHMOHAIBLHOTO
HCIIOJIb30BaHMUS 3aHMSL.

Puc. 4. Kommepueckuue moMemmeHus Ha 1-bIx sTaax
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Eme omHUM BaXXKHBIM 3JIEMEHTOM IIEPBBIX 3Ta)Ke MHOTOKBAPTUPHBIX
JIOMOB SIBIISIIOTCS. TEXHMYECKHE IIOMENICHUs, TaKHEe KaK KOTeJbHBIE,
JJIEKTPUYECKUE MOJCTAHIIUA U TOMEIICHHS Ul XpaHEeHHs 000pyI0BaHMUS.
OTH noMenIeHus 00eCIIeuNBa0T HOPMAJIbHOE (QYHKIIMOHUPOBAHUE 31aHUS U
00CITy’)KMBaHHE €TI0 CUCTEM.

Henp3st He yImOMSHYTP M O BO3MOXXHOCTH OpTaHHM3allMM JIETCKUX
TUIOIA/I0K, CIIOPTUBHBIX 3AJI0B WU APYTUX OOIIECTBEHHBIX IPOCTPAHCTB Ha
MIEPBBIX ATAXKaX MHOTOKBAPTHPHBIX JOMOB. JTH MOMEUIEHUS CIOCOOCTBYIOT
(OpPMUPOBaHUIO  KOMMYHHKAllMM  MEXKIY  OKWIbIIAMH,  CO3IaHHIO
ONaronpusITHON CPeJIbl JUIsl OTIBIXA U 3aHSATHI CIIOPTOM.

B mpoctpaHCcTBE COBPEMEHHBIX MHKPOpPAHOHOB, HEHOOXYIOB,
KOMMBIOHHTH COYeTaroTcsi (PYHKIMHM KWibs, 0OOpa3oBaHMs, OOILEHMS,
00BEKTHI BEJICHUS! TPY/IOBOHM NeaTelbHOCTH. Kak rmokasbiBaeT 3apyOeKHBII
OIBIT, KWJas IUIAHUPOBOYHAsl EIMHUI[A MOXET TpPaKTOBaThCS Kak
MHUKPOIKOHOMHUUECKAs €MUHUIA, [IPU YCIOBUM MHTETPaIU paboYrX MECT B
KWIYI0 cpely. Pa3BHBalOTCS UIEM «CMEMIEHHOTO  HCIOJIb30BaHUs
TEPPUTOPUU»,  KOHIENIUH  TPAH3UTHOOPHEHTUPOBAHHOTO  Pa3BUTHS
(«TODw), u ap., Ipu KOTOPBIX COBMEIICHHE (POPM >KUIIHIIA U TPOCTPAHCTB
MaJioro OM3Heca MO3BOJISET JKUTENIO TOPOJa MUHUMH3HPOBATh BPEMEHHEIC
3aTpaThl U PACCTOSTHUSA MEXKIY )KHIBEM U MECTOM PadoTHI [3].

Puc. 5. Co3nanue ycnoBuii TuOKol MaTepHaIbHO-IPOCTPAHCTBEHHOM CPEJIbL,
CIOCOOHOM K COLMATbHO-9KOHOMHYECKON aanTaliu: a) PaciiipeHHe TUIIOIOTuH
KBapTHUP 110 IPHHIHMITY «KHIbe-paboray, komMmbioHuTH SOHO B Ilexune, Kuraii;

0) CTPOHUTENBCTBO KKOBOKMHILIEHTPOBY» Ha IEPBbIX ITaXKaX KUIIbIX 3[aHHI

B Mukpopaitone KOxubrit 6eper, KpacHosipck, Poccust; B) konuenuust « TOD»

B npoekTe Heiboxyna [lepn-aucrpukr, [Toprnana, CIIA (poro Kykuna U.B.,
®enuenko WU.I'.)

OTHOCHTENFHO  pacloNIOKEeHHWs  OOLIECTBEHHBIX  MOMEIICHUI
NPOCIIEKMBACTCS OJHO3HAYHAS TMO3WLMS IS BCEX THUIIOB 3/1aHWi. Bce
OOLIECTBEHHBIE IIOMENICHHS TATOTEIOT K MEPBBIM JTaXKaM, 32 HCKITIOUCHUEM
JBYX IPUMEPOB OpTaHU3aLHH, PacTIOIOKEHHBIX B KBAPTUPAX M HE HMEIOIINX
W30IIUPOBAaHHBIX  BXOMOB [5]. Pacmpenmenenme  QyHKOu — Apyrux
OOLIECTBEHHBIX ~ 3JaHUH  OTHOCHTENBHO  PACIIONOXKEHUS 3JaHui B
MPOCTPAHCTBE KBapTalia JUIsl KHIBIX M OOLIECTBEHHBIX 3aHHH MPOHCXOIHUT
IO OTMHAKOBEIM TIPUHIUIAM [4].
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Taxum 06pa30M, TNICPBLIC 9TaXXH" MHOT'OKBAPTHPHBIX JOMOB
OpeACTaBIIAIOT coboit YHUKAJIbHYIO BO3MOXXHOCTb [JIA pa3H006pa3Hf,1x
BUI0B UCIIOJIB30BAHUA. Ba)KHO, YTOOBI Ipy IJIaHUPOBAHUU U 060pyI[OBaHI/II/I
JaHHBIX HOMeH_IeHI/Iﬁ YUYHUTBIBAJIUCH HOTpe6HOCTI/I JKATENIEH U 0COOCHHOCTH
paﬁOHa, B KOTOpPOM pacriojiaractcs 10M.
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KJIACCU®UKAILIMS PEAKJIAMHBIX KOHCTPYKIIUI

Pexsiama siBsieTC HEOTHEMIIEMOM YAaCTBhIO COBPEMEHHOI'O MMpA, OHA
OKpYXaeT Hac IMOBCIOJly - Ha yIHIaX, B TPaHCIOPTE, B HHTEPHETE.
PexnaMHbIe KOHCTPYKIIUH UTPAIOT BayKHYIO POJIb B IPUBJICUCHUN BHUMAaHUS
K TPOAYKTY WIIM YCIyre, MOATOMY WX pa3sHooOpazme U 3(PPeKTHBHOCTH
HMEIOT OOJBIIOE 3HAYEHHE IS peKtamozatesneld. M3aroroieHne pexiaMHbIX
KOHCTPYKIUH ¢ Ka)/IbIM TOZIOM TTOJIb3yeTCs] BCE OONBIIMM CIIpocoM. Takyro
TEHJCHIIUIO CIOKHO HA3BaTh YIMBHUTEIBHBIM, BEIb MAPKETHHI HEOOXOIUM
BO MHOXKECTBE XO3SMCTBEHHBIX, JETOBBIX chep. K kaTeropmm pexiaMHbBIX
KOHCTPYKIIUH OTHOCATCS BCE OOBEKTHI, COOpKa KOTOPHIX BEACTCA MO 0COO0H
cXeMe, C UCTIONIF30BaHUEM CBAPKH MIIM MEXaHIMUYECKOro Kpemnexa [1].

PexnamMHble KOHCTPYKIMH  TPEACTABISIIOT  COOOM  TEXHHUYECKHE
CpPE/CTBa, MO3BOJIONINE 3aKPEIUIATh M Pa3MeNaTh PEKIaMHbIC MaTepUaIbL.
Uem macmtaOHee M CIOKHEE KOHCTPYKIHUS, TeM OOJbllle BHUMAaHHUS OHa
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npuTAruBaeT — 3PQPEeKTUBHOCT peKiIaMbl Bo3pactaeT. OHM aKTyaJIbHBI JUIS
BHYTpEHHEHl ¥  HapyxHOW pekiaambpl. CyIIecTBYIOT  pa3luYHbIC
KjaccuuKanuy peKIaMHBIX KOHCTPYKIMH. B crarbe Mbl mombiTaemcs
pacckazaTb O  CYIIECTBYIOIIMX OCHOBHBIX  Pa3HOBHIHOCTSX  3THX
TEXHUYECKHX CPENCTB [2, 4].

Jnst ynoOcTBa M cuUCTEMaTH3alMM CYIIECTBYET KiaccupuKarms
PEeKJIaMHBIX KOHCTPYKIUH, KOTOpast O3BOJISIET PAa3/IelUTh X HA Pa3IMIHbIC
TUNBI B 3aBUCHMOCTH OT HMX XapaKTepuUCTUK W (yHKuuid. PaccMorpum
OCHOBHBIE KATETOPHU PEKIIAMHBIX KOHCTPYKIIHH:

1. HapyxHas pexnama:

- bunGopapl: kpynHble peKJIaMHBIE IIUTHL, YCTaHABIMBacMbIe Ha
BUJIHBIX MecCTax.

- HIrennepsl: HeOOMbIINE pEKIIAMHBIE KOHCTPYKIIMK Ha YIUIaX WIN B
TIOMEIIEHUSIX.

- CaeroBble KOpo0a: KOHCTPYKIMH C IOJCBETKOW, MPHBICKAIONINE
BHUMaHHUE B TEMHOC BpEMS CYTOK.

:I A e -
Puc. 1. Hapyxnas pexnama (6mi6opn)

2. BaytpenHss pexiama:

- PeknaMHble CTEHIBI: YCTAHOBJICHBI BHYTPH 3IaHHH, HalpuMmep, B
Mara3uHax WM TOPTOBBIX [IEHTpax.

- [InakaThl ¥ TOCTEPHL: MCIIONB3YIOTCS IS IPHUBIICUCHUS] BHUMAHUS K
NPOAYKTY WIH aKIUH.

- PexsamHble mUTHL: 00JBIIME KOHCTPYKIMH BHYTPU IOMEIICHHH C
uH(popManuell 0 ToBape WM yCIIyre.
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Puc. 2. IIpumep BHyTpeHHEl pexiiaMbl

3. CrenMaau3upOBaHHbIE PEKIAMHbIE KOHCTPYKIUU:

- Pexnamuble GaHHEpHI: TKaHEBbIE WJIM IUIACTHKOBBIE MaTepUalibl C
N300pakEeHHEM PEKIIaMBbI.

- PexnamHuble BbIBecKH: MH(OPMAILMOHHBIE KOHCTPYKIIMH Ha (acanax
3/1aHUM.

- PeknamHble CTOWKM: CaMOCTOSITENbHBIE KOHCTPYKLIMH  JUIS
pa3MeleHs HHPOpMaLuH.

Puc. 3. PexnamHuas croiika

Cutu-dopmar
Ilox 3Ty KaTeropuio MONagArOT HEOOMNbIINE pEeKIaMHbIE OOBEKTHI,

pasMemaemMsle B ropomax Ha TpoTyapax. CyIIecTBYIOT MHOXECTBO
BapUaLui:

1. Immon — KopobooOpa3Hast KOHCTPYKIHSA CO BCTPOCHHOH
MHOJCBETKOM.
2. TlaHenb-KpOHIITEWH. Kpenurcs Ha CTeHax 3/1aHUH,

IIpeAHa3HAYCHHBIX Ul 00IIECTBEHHOrO rocenienus. Kak npasuito, 3To Jare
BCETO BBIBECKH PECTOPAHOB, Kade, MTOPHBIX 3aBENCHHWH, KiyooB. Moxer
HUMETh Pa3INIHyo HOpMY: KPYT, KBaApaT, TPEYrolibHUK, OBAJL.

3. Tunnap. TpéxcropoHHss pexnaMHas KOHCTpYKL U,
YCTaHABIMBAIOIIAACA MO KpasM TpoTyapa. BeICTynaeT u kak Ju3alHEpCKUN
9JIeMEHT O(OPMIICHUS YITUIL, ¥ KaK JTOCTYIHBIN criocod opopMHTE peKiIamy
TOBapa/yCIIyrH.
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4. Curunaiit. IlpeacraBnsier coOoi paMHYIO CTPYKTYpy, W3
METaJUTMYEeCKOro cIulaBa. MOXeT WMeTh OIHy Wi JBe paboumx
noBepxHocTel. BcrpauBaemble H300pa’keHHUs OCHAIIAIOTCS IOJCBETKOI,
TIPUBJIEKAs] BHUMAHHUE ITPOXOXKUX.

Puc. 4. Pexnama cutu-opmata

HeCMOTpH Ha HU3MCHYHUBOCTH TeH}]CHHHﬁ, OCHOBHbBIEC LECJIN PEKIaMbl
OCTArOTCA MPEC)KHUMMU! I/IHd)OpMI/IpOBaTI), y6e)l(}13.TI), HAIIOMHHAaTh KJIIMCHTaM
00 ompezneseHHOM OpeHAe W €ro NpeuMyllecTBax. EJIMHCTBEHHOE, 4TO
cefiyac OTIMYAETCs 3TO TO, YTO MApPKETOJIOTH CTAJIKUBAIOTCS C OoJbIueit
HEOIPEeIeNICHHOCThIO U3-3a MAaHAEMHH W JOJDKHBI OBITh OYeHb 'MOKUMH B
peanu3auuu  pexiaamMHbIX crpatermid [3]. Kaxnmeii THn  pexsiaMHON
KOHCTPYKLUH UMEET CBOM OCOOCHHOCTH M NPEHMYIIECTBA, KOTOPBIE MOTYT
OBITh HMCIOJB30BAHBl PEKIAMOAATENAMH Ul JOCTH)KEHHS IOCTaBICHHBIX
ueneil. BpiOop ompeneneHHOW KOHCTPYKIMH —3aBHCHT OT  LIENEBOM
ayZIMTOpUH, OIOJDKETA U LieJield PEeKIaMHON KaMITaHUH.
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CO3JAHME MY3Es 11O OTKPBITBIM HEBOM

B Hacrosiee Bpemsi, 10 JaHHBIM cUCTEMbI MHHHCTEPCTBA KYJIBTYPhI
PO, myzeitnpiii Mup Poccum Bkirouaer B ceOst 5462 My3eeB, B KOTOPBIX
cocpefoToueHo Oomee 60 MIIH. eIUHMIl XpaHEHUs. OJTO U My3eH
(bez[epaanoro NNOAYUHEHHUSA, U MY3€H MECTHOI'O IOAYMHCHHSA, a TaKXe
KpYIHEHIIe BEJIOMCTBEHHbBIE MY3€H, KOTOPBIE TIOCEHIAIOT XKEroHO Ooee
71 muH. uyenoBek. Jlanneie BIIMOMa cBHIeTENbCTBYIOT, YTO POCCHSIHE
CTaJIn 4Yale XOAUTb B MY3€U U Ha BBICTABKH. Haan/IMep, mocemacMoCTb
KpynHbIx My3eeB Cankr-IlerepOypra yBenmuunnacek B 1,5 paza B 2022 rony
o cpaBHeHHIO ¢ 2021 romom.

My3en oA OTKPHITBIM HEOOM MPEACTaBISAIOT COOOH YHHKaIbHBIC
KYJIbTYpHBIE OOBEKTHI, TJIe UCTOPHS, apXEOJIOT s, apXUTEKTypa U (OIBKIOp
OOBEIUHAIOTCS UL CO3JaHUS HEIOBTOPUMON aTMoc(epsl M BO3MOXKHOCTH
MOTPY’KEHUsS B NIPOLILIOE. DTH MY3€U CTAHOBATCS MECTaMH, T MOCETUTETH
MOTYT IpPOYYBCTBOBaTH OyX BpEeMEH W  yBUIETh  apTedakThl,
OJIMLIETBOPSIOIINE PA3IUYHBIE STIOXHU U KYJIBTYPBI.

OnHOM M3 KIFOUEBBIX II€Tel CO3aHMs MY3€€B I0J OTKPBITHIM HEOOM
SBISIETCS ~ COXpaHEHHEe  HcTopudeckoro  Hacienua.  [locpenctBom
PEKOHCTPYKIMH JPEBHUX MOCEJCHUH, YAMI, 3[JaHUi M ObITa MOXHO
nepeaaTb OyAyIIMM HOKOJICHUSM YHUKaJIbHBIE 3HAHHS O KM3HU M 00BIYasX
npenkoB. Takue My3ed CTaHOBSTCS KUBBIMH YPOKaMH HCTOPUH, MO3BOISSA
MIOCETUTENSIM OKYHYThCS B IIPOLIJIOE  YBUAETH €T0 COOCTBEHHBIMH IJIA3aMH.

Kpome Toro, Mmy3en oz OTKpBITHIM HEOOM CIIOCOOCTBYIOT COXPaHEHUIO
KyabTypHOro Hacienus. OHHU HpenCTaBISIOT COOON BaXKHbBIE IEHTPHI, TIE
coOpaHBI U COXPaHEHHI TPAIUINU, PEMECTA, OOPSABI U OOBIYal Pa3IIMIHBIX
STHUYECKHX Tpymi. IlocemeHne TakWX My3€eB IIOMOTaeT COXPaHHTh
YBOKEHHE K KYIbTYpHOMY MHOTOOOpa3Wi0 W TIOHHMaHHE IIEHHOCTH
KYJIBTYPHOT'O HACIIETHS.

My3en Moj OTKPHITBIM HEOOM HE TOJNBKO COXPAHAIOT HCTOPHIO U
KYIIBTYpPY, HO TAaKXKe CIIOCOOCTBYIOT Pa3BUTHIO TypHr3Ma u oOpa3oBanust. OHH
MIPUBJIEKAIOT KaK MECTHBIX JXHTENEH, TaK W TYPHUCTOB CO BCETO MHDA,
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MPEIOCTABIISSI KM BO3MOXKHOCTD IIO3HAKOMHUTBCS C YHUKAJIbHBIMH ACTICKTaMHU
KyJAbTYpHOrO Haciemus. braromaps TNpOBEICHHIO MacTep-KIaccoB,
KYJIbTYPHBIX MEPONPHUATHI W WHTEPAKTHBHBIX JKCKYPCHid, My3€d IOJ
OTKPBITHIM HEOOM CTAHOBATCS IICHTPaMU 00pa30BaHMUS U Pa3BICUCHUSI.

OnmHAaKO «pOIOHAYAIEHUKOM» MYy3€€B MO/ OTKPHITBIM HEOOM M HUX
KJIACCHYECKUM TIEPBOMCTOYHUKOM CUHUTAaeTCs mapk-mysei «Ckancen». OH
pacmaxHyJI CBOM BOPOTa Tepel IMOCSTUTENISIMU B OKTsI0pe 1891 r. B 1eHTpe
mBenckoi cromunbl CtokromsM Ha octpoBe FOpropaen (Djurgérden) Ha
xonme Ckancen (Skansen) [1].

Puc. 1. l'[apK;MgeeI‘/'I «Cxatcen»

IMapk Madurodam — oaumH u3 crapeiimmx B EBpome, oH HemaBHO
OTHpa3[HOBal  IICCTUACCITUICTHUN  100Wieill. 3JelIHne  DKCIIOHATHI
NPE/ICTABISIIOT  JOCTONPUMEYATENIbHOCTH  JIMIIbL ~ OJHOM  CTpaHbl,
Hunepnanmos, oHaAKO OT 3TOr0 MapK MeHee HHTEPECHBIM HE CTAHOBUTCS.

Munu-roponok Madurodam >kxuBeT HacTosIel HACBIIIEHHOH KHU3HBIO.
EsxeroqHo 3mech uM30MparoT HOBOrO M3pa (B CBOE BpEMsi MM Ha3Ha4anach
naxe koponeBa bearpukc!), 3MMOI Ui MUHHATIOPHBIX TOPOXKAH 3AJIMBAIOT
KaTKH U OTKPBIBAIOTCS KomHMU PoXkIecTBEHCKHX 0a3apoB, a MO OCEHH UM
BpYYaIOTCsl 30HTUKH. 3/ICIITHUE 3€NIEeHbIe HACAKICHUSI — HACTOSIIHE, TOJIBKO
KapJIMKOBBIE, M TIIATEbHO HAOMIOJAIOTCS CAJOBHHKAMH, a BCS TEXHUKA
MIPUBOAUTCS B IEMCTBUE C TOMOIIBIO COTHEYHOM YHEpruu [2].

Puc. 2. Tlapk Madurodam
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3nmeck ecTh Bce, YeM ropauTcs ['oyutaHmus: BEeTpSHBbIE MEIbHUIBI U
JKeJIe3Hasi JIopora, TIOJNBIIAHBI W CaMOJIETHl, aMCTepAaMCKHe KaHalbl H
porrepaaMckuii mopr. Bcest TeppuTopusi Tapka pasjeneHa Ha TpH
TEMaTUYeCKHe 30HBI, IOCBSIICHHBIE CTapOMY TOpOAY, 3HAYCHHUIO
Hunepnannos [uist ocTalIbHOrO MUpa M, KOHEYHO XK€, BOJIE — «IPYTY ¥ Bpary
TOJUTAHALEB». 37IeCh TaKXKe MPUCYTCTBYIOT MHTEPAKTHBHBIE aTTPAKIMOHBI:
TYPHCTBI MOTYT 3arpy3uTb KOpaOllb B THOPTY, «I0paboTaTte» B MECTHOM
a’pONOPTY JUCIIETYEPOM, IOCETHTH rajlepero UCKyCCTBa WK AeHapapuii [3].

Co3iaHre MUHHATIOP - JIEJI0 HE U3 POCTHIX.

Bonee nByx ner, 120 4yenoBek TPyIWINACH HaJ STHM (EHOMCEHATBHBIM
st KpeiMa rmpoekTom.

[lepBBIM n1ENIOM HEOOXOAMMO THIATENBHO W3YYHTh OPUTMHAN, CIIENaTh
CHUMKHM U pacyuTaThb pa3Mephl, TaK KakK MOJTYYUTh YEPTEKH BCEX 3aHHUN
HONYYUTh HE YIAJI0Ch, @ MHOTHX M3 HUX JaXke He cymecTByeT. Ha xaxapiit
00BEKT, IPEACTAaBICHHBIN Teleph B Mapke MUHHUATIOP, BBIBUraliach
KoMaHia GororpadoB U MHIKEHEPOB, JETAHCh THICSYN KaJlpOB U 3aMEPOB.

Hanee neno mnepexoauyio K HPOSKTHUPOBIIMKAM U apXHTEKTOpam,
KOTOpBIe, IO MOJTYYCHHBIM [TaHHBIM, BOCCO3JaJM YEpTeXKM 31aHMA. Bce
pasMepbl Ha uepTexax ObUIM YMEHBIICHBI B 25 pas.

3D nuzaiinepsl, 1o pa3pabOTaHHBIM YepPTEKaM, CO3JAH MOJIEIH BCEX
JOCTOIIPUMEUATENbHOCTEH MapKka MHHHUATIOp. JTO OBUIO CIENIaHo, M
YEeTKOro pa30MeHUs] MPOEKTOB HAa COCTABIISIOIIME JETAlH, KOTOPBIX B
HEKOTOPHIX IKCIIOHATaX HACUUTHIBACTCA JO0 JIBYX C ITOJIOBUHOW THICSY.

‘N

Puc. 3. Cozpanne munuariops! Kpsima

Kaxngast merams BeIpe3asiach Ha craHke #3 Iutactuka. COopka
MHUHHATIOp NIporcxoauia B ropoae CuMdeporons, OTKyAa Iocie OHU ObUIH
nepeBe3eHs! B Mapk AnmymTsl. [IpaBae HEKOTOphIe MHHHATIOPHI IPHILIOCH
coOMpaTh HEMOCPEACTBEHHO Ha MecTe, Kak Hampumep Cymakckyio
I'eny’3ckyio kpemocts. KpemocTs oOpa3yeT emmHOe Ienoe cO CKaJoH,
MOATOMY COTPYAHHKAM Tapa MUHHUATIOP MPHUILIOCH BOCCO3JATh M CKAIy M
caMmy MHUHHATIOPY IOl OTKPBITBIM HEOOM.
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Ha ¢uHansHOM cTamuu IpeBpaTUTh B )KU3Hb MHHHUATIOPHI TIPHITLTIOCH 110
CHJIaM KOMaHJIe XyI0KHUKOB. VIMCHHO OHHU CIIeNali YMCHBIIICHHBIC KOITUU
TaK NOXOXXKMMH Ha OpuruHai [4].

Takum 00pa3oM, CO3IaHHE MY3ECB IOJ OTKPBITBIM HEOOM HTrpaeT
BRKHYIO POJIb B COXPaHEHUH W MPOJBIKECHUH KYJIbTYpHOTO Hacienus. OHu
HE TOJNBKO SBJSIFOTCA MECTaMU JUIsi HW3y4YCHUS HCTOPUH, HO TaKKe
MPEJCTABIAIOT COOOH YHUKAaJbHBIC IUIOMANKA JUIS OOMEHA 3HAHUSIMH,
OMBITOM U TpaguiusaMu. [loceneHrne TaKuX MY3€eB IO3BOJIICT KaXKIOMY
YEJIOBEKY MPOHUKHYTHCS YBAXKCHUEM K MPOILIOMY M IICHHOCTH KYJIETYPHOTO
pa3Ho00pa3usl.
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APXUTEKTYPA IIKOJIbI U EE MEJATOT'MYECKHIA CMBICJI

ApXHUTEKTypa IIKOJIBI — 3TO OJHA M3 BAXKHEWIINX COCTABILFOLINX
o0pasoBaTtenbHOro nporecca. Kakum o0pa3oM opraHH30BaHbI IPOCTPAHCTBA
U TIOMENIeHHs, KaKhe MaTepHaIbl HCTIONB3YIOTCS JUISl CTPOUTENBCTBA, KaKHe
Bera ¥ (opMbI IPeodIaJal0T B MHTEPbEpEe — BCE ITU aCHEKTHl OKA3bIBAIOT
HEMOCPECTBEHHOE BIMSHUE HA TIEAArOTMYECKHI CMBICH IIKOJIBL.
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[Ikoa — 3TO HE TOJIBKO MECTO ISl OTYdeHHsT 0A30BBIX 3HAHHUH, HO U
iatopma Uit n3ydeHus Mupa, odmectBa 1 camux ceds. lllkoma momkHa
CTUMYJIMPOBAaTh TBOPYECKOE MBIIIICHHE, IIOMOTaTh B  COLMAIBHOMN
aJlanTalyy, CocoOCTBOBATh IMYHOCTHOMY POCTY M CAMOPA3BHUTHIO, & TAKXKE
o0y4aTh aHaiu3y, JIOTHKE W BBIBOAaM. BCE 3TO KIIOYEBBIE MPUHIUIIBI
TIepeIOBEIX 00pa30BaTENbHBIX METOJUK, KOTOPBIE aKTHBHO HCIIOJIB3YIOTCS B
COBpPEMEHHBIX Y4YEeOHBIX 3aBeleHHsx. B Poccum 3T mporpeccuBHbIE
0o0pa3oBaTenbHbIe MOJAXO/bl CTAIN HPUMEHSITHCSI OTHOCHUTEIHHO HENaBHO.
Tax, 1IKOIBI, OCHOBaHHBIE HA COBPEMEHHBIX METOAMKAX, CTAIIM TIOSIBISTHCS
Tobko B 90-e roasl 20 Beka. Ho k cokaneHuro, regarornyeckasl METOAUKa
Pemxro OMuimust 10 CUX MOp He Halula MPUMEHEHHUS B POCCUICKUX IIIKOJIax,
XOTs OHa JIOCTaTOYHO TOIYJIsipHA B 3apyOeKHOW crcTeMe o0pa3oBaHUs U
OCHOBaHa Ha HMjaesx coserckoro mncuxonora JI.C. Beirorckoro, koTopslii B
CBOMX TpyJax OOBEOUHWI TCHXOJOIMI0O C TEAarOrMKOW W TPEIoKUII
HECTaH/IapTHBIN U «THOKHI» NOAXO0/ K 001eMy oOpazoBanuro [1].

BBC}ICHI/IC MEepEa0BbIX neaarorutdyeCKux METOAUK B CUCTEMY
obpazoBanust Poccum mpoucxomutr o4deHb MemieHHO. OJHAKO OCHOBHOM
npo0IeMOit 0CTaETCs TO, YTO, HECMOTPS Ha MOCTEIICHHBIN MEePEXO0T KO Ha
HOBBIC O6paBOBaTeHbeIe KOHICNIHWH, CTPYKTypa 3JdaHUA OCTAaCTCA
HEU3MEHHOW, 4YTO eIlle CUIIbHEEe 3aMelisieT HoBoBBeneHHs. Ho HoBbIe
METOIUKH HE CIUHCTBEHHas IPUYMHA, MO KOTOPBIM CTapble ILIKOJIbHBIE
30aHUA TPeOYIOT peKOHCTpyKuuH. Hampumep, BHeApeHHE Ha NPaKTHKE
COBPEMEHHBIX O0YYaIOIIMX TEXHOJIOTMI BJIEYeT 32 cOOOW KOPPEKLHUIO €ro
(GYHKIMOHAIBHOM U apXUTEKTYpHO-IUIAHUPOBOYHOM CTPYKTYPHI M TpeOyeT
HHOTO MOAX0Ja K IPOEKTUPOBAHUIO.[2] AHATN3UPYS OTBIT IPOSKTUPOBAHUS
mkon B Poccum 3a mocnenHHe AECATWIETHS, MOXHO 3aMETHTh, YTO
npeoOnagaeT KOHLENIHS MIKOJIBHOIO IPOCTPAaHCTBA, CHOPMHUPOBAHHAS B
1930-x romax. M3-3a onpeneneHHOro yCTpoicTBa IKOHOMHUKU IOCYIapCTBa,
apXUTEKTOPbl OBUIM  BBIHY)KIEHBI IEpeWTH K CTaHZapTU3aluH B
NPOSKTUPOBaHUU. B pesynbrare Obuta cHopMHpOBaHA THIIOBAas MOZEINH
IIKOJIBI, OPUCHTHUPOBAHHAs Ha YBEIMYEHWE IIOJIE3HOM IUIOMAAW 3a CYET
COKpAIeHUsI OOIECTBEHHBIX MPOCTPAHCTB U 30HBI UL JOMOJHUTEIHHOTO
o0yuenns [3]. st Toro 9To0BI OTEUECTBEHHBIE IIKOIBI CMOTIIH MIEPEHTH Ha
HOBBIf YpOBEHb pa3BHUTHA, HEOOXOIUMO CEpPhE3HO 3aayMaThcsi O
00pa3oBaTENpHON cpene, B KOTOpO HaxomsaTcs ydamuecs. [I[poeKT mKob
OCHOBBIBaeTCs Ha (DYHKIMOHAJBHOI NporpaMMe M Ha TeX Hpoleccax,
KOTOpEIE ©KeTHEBHO MpOTeKatoT BHYTpH 30aHus [4]. [ToaTomy apxurekTypa
IIKOJIFHOTO 3[aHHS WIPacT KIIOYEBYIO POJIb B CO3JaHWM KOM(OPTHOH U
CTUMYITHUPYIOIEH o0Opa3oBaTenpHON Cpenpl. CrnemoBaTenpHO,
apXHUTEKTypHOE O OPMIICHHE IIKOJIBI HAMPSMYIO CBSI3aHO C €€ BHYTPEHHUMH
MpoLieccaMy M C MefarorudeckuM Mertonamu. OIHUM W3 TakHX MOAXO/I0B
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SBIIICTCS ~ METOAWKa Pemkno OMuimsa, KoTopas OTpakaeT BCe
BEINICTICPCYUCIICHHBIC  3a7]add  INKOJBHOTO O0pa3oBaHWsI, TMpeIIaract
HECTAaHJAPTHYIO KOHIICTIIIUIO MIPEIOIaBaHusd, a TAKXKe HICATEHYIO MOJICTH
oOpa3zoBaTenpHOro npocTpancTBa [5]. To ecTh, €ro Momxoa MpeACTaBIIICT
co0oii MOAPOOHBI HAOOp PEKOMEHHAIMI 10 CO3JAHUIO0 HJICATLHON
00pa3oBaTeNbHOM Cpenbl, KOTOPHIH MOXeET OBITh HCIONBb30BaH IpU
MPOCKTHUPOBAHUU THUOKUX IIKOJBHBIX IPOCTPAHCTB. OTa KOHIICTIIUSA
OCHOBaHa Ha YOXK/IEHHU B €CTECTBEHHON KPEaTHBHOCTH JIETEH M pa3BUTHU
TBOPUYECKOr'0 MOTEHNMAJIa KaKaoro pedenka. Vcronp3ys metoauky Pemkuno
OMunust, peOCHOK YUUTCSl PACCMaTPUBATh KaXIYIO0 CHTYAIMIO WM SIBJICHHE
C pa3HBIX CTOPOH, MPEJICTaBIsIA ce0e MHOXKECTBO BO3MOXKHBIX CIIEHApHEB.

C apXWTEKTYpHOM TOYKH 3PCHUS 3Ta METOAMKA IPHUBJICKAECT CBOMM
MOAXO0A0M K OpraHu3alu 00pa3oBaTelIbHON Cpeabl, Te 0co00e BHHUMaHKE
yOeNsieTcsl OKpY)Kalolllel cpene, ONUCHIBasl KaKUM JOJDKHO — OBITh
00pa3oBaTenbHOEe MPOCTPAHCTBO sl JeTeil BO BpeMs yd4eOHOro mporecca.
MMeHHO MO3TOMY 4YacTO NEAarorndeckyro cucrteMy Pemxuno Omunus
Ha3bIBAIOT MEIATOTMKOM MPOCTPAaHCTBA, a caMa METOJMKa HMEHYyeT
HNPOCTPAHCTBO «TpeTbUM yuutenem» [5]. OcCHOBHas HJesl OKpY)Karouleil
cpenbl B MeToarKe Pemkro DMuus 3aKiIo4aeTcsi B TOM, 4TO OHa JIOJDKHA
CTUMYJIUPOBaTh YYEHHUKOB K HCCIEIOBAHMUSAM W TBOPUYECTBY, MPOOYXKIATh
uHTEepec K ydebe, MOTHBHUPOBATh, IPENOCTABIATH CBOOONY HEHCTBUIl M
BO3MOXXHOCTh ~ BbiOOpa. [losTomy Merommka Pemkuo onpenenser
CIEYIOIINE TPUHITUITBL:

1. B meromuke obOpa3oBanus 1o Pemkno DMUIUs HUCHOIB3YOTCS
pa3iuYHbIe CPEACTBA, YTOOBI KAXIBIA Yrol M IOBEPXHOCTh MOMEILIEHHUS
UMENH CBOKW (DYHKIMOHAJIBHOCTh. YYEOHBIH KJIacC BOCIPHHUMAETCS HE
TONBKO KakK 3alldTa OT BHENIHEeH cpedpl, HO M KaK IPOCTPAHCTBO IS
OpraHHM3alUK y4eOHOro mpolecca.

2. BaxHO, 4TOOBI IPOCTPAaHCTBO HE CTECHSUIO JAETed B Ipolecce
MO3HAHUSI U OOYYEHHMsI, ITOITOMY MOMEILEHHsI, BKIFOYasi KIIACCHI, JTOJKHBI
OBITh THOKMMH JUTSI 2IaNITALIAH IO/ pa3INIHbIe YieOHBIE CIIEHAPUU U YPOBHU
AKTUBHOCTH.

3. BaxHBI IOCTYITHOCTh W IIOOMIPEHHE CAMOCTOSTEIHHOCTH. BaxkHO,
9TOOBI BCE MATEPHAIBI IS 3aHATHH, JOTIOJTHUTEIHHBIX YPOKOB M UT'P OBLIH
JIETKOJAOCTYITHBI ¥ YIOOHO PaCIOIOKEHBI T yA00CTBa JeTeil.

4. TIpocTpaHCTBO MOJKHO OBITH YBJIEKATENBHBIM W MOTHBHUPYIOIINM
st o0yuenus. OOpazoBaTenbHAs U Pa3BUBAIOIIAsI CPEIa MOXKET BBEIXOIUTH
3a MpeJebl CTAHIAPTHOTO KIIacca, JakKe pacIIupssICh Ha YITHILY.

I[Homumo OIMCaHHBIX 00X TIPUHITATIOB OpTaHM3aINI
00pa30BaTeNFHOrO  MPOCTPAHCTBA, B  IKOJE PemKWO  BBIOENSIOT
CHelaIbHbIC 30HBI IS WCCIEAOBAaHWKA W TBOPYECTBA, INE IETH MOTYT

131



SKCIIEPUMEHTHPOBAaTh W TBOPHUTH, HCIIONB3Yys PpA3IMYHBIE MaTepHaibl U
obopynoBaHue. TBOPYECTBO MOJDKHO TMPOSBIATHCS B KaKIOM YroOJKe
IIKOJIFHOTO MPOCTPAHCTBA, YTOOBI BIOXHOBIIATH JIETEH Ha CaMOBBIpayKEHUE
U TBOpueckoe pa3BuTHe. DYHKIMOHAIBHBIE CTEHBI NPU3BAaHBI 00ECTIEYHUTH
y4ampMcsl BO3MOXKHOCTh HaOJIIOAAaTh 32 CBOUMH JIOCTIDKEHUSIMH U
mporpeccoM. B yueOHBIX 3aBeleHUAX Pemkno DOMEIHS pa3HOOOpa3HbIC
TIOBEPXHOCTH HCIIOIB3YIOTCS ISl BEICTABKH paboT y4eHHKOB, GoTorpadui,
rpadMKoB U KaJeHIapei, CTUMYJIHPYSl HHTEPEC U TBOPUECKOE MBIIIUICHHUE.

BakHBIM ~ aclieKToOM  apXUTEKTYphl MIKOJBI, CIIOCOOCTBYIOIINM
peanu3anuy Nearornueckoro MoTeHIuana, sIBIseTcsl Takke pasHooOpasue
y4eOHBIX TPOCTPAaHCTB. [l03TOMY BBIAEISIOT OCHOBHBIE TPUHIIUIIBI
OpraHM3allMii apXUTEKTYPHOTO MPOCTpAaHCTBA MIKOJI. Takum oOpazom,
(yHKIMOHAIBHAS TPOrpaMMa IIKOJbI JIETUTCSI Ha TPY OCHOBHBIX TIpoIiecca:
KJIACCHBIE 3aHSTHUS, JOMOHUTENIBHBIE 3aHATHSI, CBOOOJJHOE OT y4eObl BpeMsl.
A camo 00pa30BaTeIbHOE NPOCTPAHCTBO MOXHO Pa3IeNIUTh Ha CIEIYIONUE
30HBI: yueOHBIE KJIACChI, PEKPEAIllMOHHbIC 30HBI, OMOIMOTEKA, MacTepCKHUE,
CHOPTHBHBIE TOMEUICHHS, IIKOJBHBIH ABOp. YueOHBI Kiacc sBIsEeTCS
OCHOBHBIM ITPOCTPAHCTBOM [JIA 06y'{eHI/I${, U MMCEHHO TYT OHH HPOBOIAT
OOJIBIIYI0 4YacTh CBOETO BpeMeHH. KilacCHble MOMENIEHUS JOJIKHBI
COOTBETCTBOBaTh BCEM HEOOXOAMMBIM  CTaHZapTaM Il  CO3JaHHsA
koMmpopTHO#  0Opa3oBaTenbHOM cpensl. 30HBI  OTAbIXa B LIKOJNE
NpeJHa3Ha4YeHbl Ul pelakcalud, (U3MYeCKOoro M 3SMOLHMOHAILHOIO
BoccTaHOBIEeHHA. C yd4eToM 9TOro, MOXKHO BBIJEIUTH CIEAYIOLIHe
NPUHIMIIB OpTaHU3alUK IPOCTPAHCTBA!

1. PekpeanonHas 30Ha B LIKOJIE JIOJDKHA cOYeTaTh B ceOe (yHKIMH
UTPOBOTO IPOCTPAHCTBA, JEMOHCTPALMIO YMEHUH TalaHTOB M «MeCTa I
auanoray. OHa MOXET BKJIIOYAaTh B ceOsl TakWe JJIEMEHTHI: aMpureaTp,
aTpUyM, TaJepero X MOIYIH.

2. Coueranue MaciTaboB. B pekpealuoHHOI 30HE JIOMKHBI COYETaThCsl
NPOCTOPHBIE IIOMEIICHUS I OOImUX COOpOB M 3aHATHH, HEOONbIIHE
MOJYJIH JUISl HTP U OTABIXA.

3. CrioxHas TeOMETpUS W BHU3yalIbHBIE CBS3U CIIOCOOCTBYIOT
aKTUBHOCTH Jereid. CKy4dHbBlE TOMEIIEHUS JODKHBI YCTYIHTh MECTO
HHTEPECHBIM U IMEPEeTEeKafONM MMPOCTPAHCTBAM C COYETAaHHEM MPOCTHIX H
CIIOKHBIX OOBEMOB.

4. Heo6xomuMoO MECTO Ui WTP BO BHYTPEHHEM IPOCTPAHCTBE, TIIE
MOXXHO aKTUBHO IBHTaThCA. DTO MOTYT OBITH OONBIINE TUTOMIANKA IS
TOABIKHBIX WIP WM HEOOJBLIME WIPOBBIE 30HBI IS HACTONBHBIX H
HHTEJUIEKTYAJIbHBIX UTD.

BbubnuoTeka g0KHA 3aHUMATh BaAYKHOE MECTO B IIKOJIE. DTO MECTO, I1e
JeTH MOTYT HO3HAKOMHTBCS C MHPOM W PacCIIMPUTh CBOM 3HAHHS 4epes3
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YyTeHre KHUT. YacTo MIKOJIbHBIE ONOIMOTEKN CITY)KaT XPaHWIUIIEM yIeOHBIX
MaTepHaNoB, BKIIOYasl yIeOHUKH, MOATOMY JOCTYI K HUM OrpaHuveH. B
COBPEMEHHOH IIKoJe OMONMMoTeKa JOKHA OBITh OTKPBITHIM M JOCTYITHBIM
MPOCTPAHCTBOM, CTUMYIIUPYIOIIMM HWHTEpeC JieTell K YTEHHI0 |
CHocoOCTBYIOMNM (hOPMUPOBAHUIO JTFOOBH K KHUTaM. OCHOBBIBAsICH Ha 3TOM
KOHLIETIIUA, MOXHO C(OPMYJIHPOBATh CIEAYIONHE aPXUTEKTYpHbBIE
MIPUHLIUTIBL

1. bubnurorexka — OTKpHITAas U AWCIIEPCHAsT Cpena. 30HBI IS YTECHHS
MOryrT OBITh CO3ZJaHBI 10 BCEMY NPOCTPAaHCTBY 0Opa30BaTENbHOIO
YUPEXKICHUSL.

2. BuzyanpHoe JneneHuMe Ha 30HBL. [IpoCTpaHCTBO IIKOJIBHOM
OMOMMOTEKN HYXHO CHAENaTh CIIOXHBIM, HMHTEPECHBIM W IPUBJICKAIOIIUM
JeTeil s YTeHWs. bBHONMOTEKy He CTOMT OrpaHHYMBaTh OJHUM
TIOMEIIEHUEM.

3. OcBelieHUe W MHKpPOKIUMAT. B OHONHMOTEKe MOKHBI OBITh
coOJo/IeHbl Bce TpeOOBaHMs MO CO3JAaHUIO YCIOBHH sl KOM(OPTHOrO
npeObiBaHus. YTeHHE OTHOCHUTCS K BBICOKOH TOYHOCTH 3PUTEIBHBIX PadoT,
no3ToMy TpeOyer ocoboro BHMMaHMsi K ocBelieHuro. [6]. IToaromy mpu
IIPOCKTUPOBAHNH HOBBIX MPOCTPAHCTB MJII YTCHUSA HYKHO Y4YUTHIBATH
BBIpa0OTaHHBIE TOJaMHU HOPMBI U IIPaBHUIIA.

TBopueckue MacTepcKue U HaydHble Ja0OpaTOPHH SABJIAIOTCS OTHUMH
U3 KIIIOYEBBIX 00pa30BaTebHBIX IOMEIIEHN . DKCIIePUMEHT — BayKHas 4acTh
y4eOHOro Ipolecca, a BO3MOXHOCTb CAMOBBIPAKEHHS — HEOOXOIUMBIH
HMHCTPYMEHT AJIsl Pa3BUTHUSI IMUYHOCTH.

CropTuBHBIA OJIOK SIBIISIETCSl CYLIECTBEHHOM 4YacThIO IIKOJILHOMN
UHOPACTPYKTYpHL. Y4Yaluuecss MHPOBOAAT HPOAOIDKUTENBHOE BpeMs 3a
MapTaMH, TO3TOMY BaXKHO MOEPKUBATH PABHOBECHE MEKIY YMCTBEHHOH 1
¢usnueckoil Harpyskoil. KpoMe Toro, cropt urpaer KIHOYEeBYIO POJb B
(opmupoBanun TMYHOCTH. CHOPTHBHBIE 3aHATHS JOJDKHBI CTHM yIHPOBATh,
a HE HaBsI3BIBATHCS, MO3TOMY Ba)KHO, YTOOBI YUEHHKHM CaMM CTPEMMIIKChH
mocemare CHopTUBHBIM 3an.  [IpM  NPOEKTMPOBAHMM  CIOPTHBHBIX
TIOMEIICHUH CIIEAYET YIUTHIBATh CJACTYIOIINE IPUHIINIIBL:

1. CropTuBHBIH GJIOK JOMKEH OBITH pa3HOOOpa3HBIM. B HEro MOmKHbI
BXOJIUTH HE TOJBKO CTAHIAPTHBIN 3aJI, HO M JOMOIHHUTEIbHbIE CIIOPTUBHBIC
CTYAUH.

2. HeobGxommmMo  HamoJHEHHWE  TMPOCTPAHCTBA  COBPEMEHHBIM
obopynoBanueM. Takxke cneayer yAaensioT Oonblnee BHUMaHHE NpPH
MIPOEKTUPOBAHNH TOTHOLICHHBIX TPEHAKEPHBIX 3aJI0B.

3. CiopTuBHAs 30Ha MOXKET «paboTaTky HE TONHKO Ha IIKOIY, HO X Ha
ropoa. ITo MOXKeET paboTaTh B TaKOM (opMare, ITO KHUTEIH Topona OymayT
WCTIONB30BATh CIOPTHBHBIN 3aJ1 B BEUEPHEE BPEMSI.
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[Ipn opraHm3anmyy MPOCTPAHCTB B INKOJE JUIA Pa3sHOOOPA3HBIX
aKTHBHOCTEH, ciemayeT oOpaTUTh BHHMAaHHME Ha IIKOJIBHBIA aBOp. [laHHas
30Ha SIBJISIETCS CepAleM ydeOHOTo 3aBenieHus. Ero 3amaya - BIOXHOBIATE U
pazoBaTh y4EHHKOB, CTUMYJIHPOBATh X HHTEpec K o0yuenuto. [locTosiHHBIC
KJIMMaTHYECKUE H3MEHEHHs OOS3BIBAIOT apXWUTEKTOPOB IPHHUMATH BO
BHUMAaHHUE IPOTHO3BI MOTOIBI MPH IPOEKTUPOBAHUH IIKOJIBHBIX 30H. OHHU
JIOJDKHBI OBITH aJalTUPOBAaHBI K pa3HBIM CE30HAM, YTOOBI O0OECIIeUnTh
yao0cTBO B Jt000Oe BpeMs roga. B ciydae, eciw Ha TEpPUTOPUM LIKOJIBI
HEBO3MOKHO ~ CO3/aTh  TOJHOLIEHHBIA  JIBOp, CIIEIYET PaccMOTPETh
BO3MO)KHOCTH HCIIOJNIb30BaHUSl KPBIIM. BHeEIpeHHe Takux pelieHud B
poccuiickue ropojia, Haxo/ISIIINECs] B CTPOUTEIbHO-KIMMAaTHYECKUX paiioHax
IIT u 1V, Bo3moxHO B monHoi mepe. s 11 ctpoutenbHO-KIMMaTHYECKOTO
paiioHa MOXXHO YacTHYHO pa3padoTaTh IPOEKT, C YYETOM IPUHIIUIIOB
3uMHero JaHamadra. HeoOXoguMo BHeAPSITH IONOOHBIE pEIICHUS BO
BHYTPEHHIOIO CTPYKTYPY 3HaHMs i1 | CTpOMTENbHO-KIMMATHYECKOTO
paiioHa, 4yTO TpeOyeT MepecMoTpa CTPOUTENBHBIX U CAHUTAPHBIX HOPM.

[TopBomst UTOr, MOXHO CKa3aTh, YTO apXUTEKTypa IIKOJIBI — 3TO HE
NPOCTO BHEIIHWH BHJ 3AaHHs, 3TO OpraHH3alus MPOCTPAHCTBA, KOTOPOE
OKa3bIBaeT HEMOCPEACTBEHHOE BIMSHHE HA y4EOHBIH MPOLIECC M pa3BUTHE
ydamuxcs. CoBpeMeHHbIE U WHHOBALIMOHHBIC IIKOJBI CTPEMSTCS CO3IaTh
koM(opTHBIE U (YHKIMOHAIIBHBIE Y4eOHbIE OKPY)KEHHUSI, CIIOCOOCTBYIOIINE
AKTHUBHOMY ¥ 3((QEKTUBHOMY O0YUYEHHIO.
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CTPOUTEJIBHBIE MATEPUAJIBI B APXUTEKTYPE

CrpouTenbHbIE MaTepUalibl UIPAOT KIIOYEBYIO POJIb B apPXHTEKType
30aHUH U COOPYXECHMM, ONpeaenss HUX BHEIIHUM BHI, IPOYHOCTb,
9HeprodpeKTUBHOCT, M YCTOWYHMBOCTh. Pa3nuyHble MaTepualibl WMEIOT
CBOU YHHKAJIbHBIC CBOﬁCTBa, KOTOpBIE MOT'YT OBITH HCIIOJb30BaHEI JJIA
JOCTMIKCHUA ONPEACIICHHBIX apXUTCKTYPHBIX ueneﬁ. Hu OJITHO 3J1aHHUC HIIH
COOpYKEHHE HEBO3MOXHO CIIPOCKTUPOBATH, IOCTPOUTH U IKCILTYaTHPOBATh
0e3 HCIIONIb30BaHUS CTPOUTENBHBIX MAaTEPUAIOB C COOTBETCTBYIOUIMMH
CTPOUTENIbHO-TEXHUUECKUMHU CBOMCTBaMHU U KayecTBamu [1].

Hayka cTpoutensHoe MaTepuajoOBEJCHUE H3y4aeT B3aUMOCBA3b
CTPOEHHS, OCHOBHBIX CBOHCTB U CTPYKTYPOOOpa30BaHUS KOMIIO3HIIMOHHBIX
MatepuaioB. OOmue NPHUHLIUIB MEXaHWYECKNX, XMUMHYECKHX, (u3mxo-
XMMHUYECKUX, TEIUIOBBIX M JPYIUX BO3JEHCTBUIL, KOTOPBIM MOJABEPraeTCs
UCXOJIHOE ChIPhE JUIS MOYUIEHUs Pa3IMYHBIX CTPOUTENbHBIX MaTEpUalIOB U
U3JIETMH, pacCMaTPUBAIOTCS B TEXHOIOTHU CTPOUTENBHBIX MaTEPHAIIOB.

CrpouTenbHasi OTPacib SIBJISIETCS CaMOM MaTepualoéMKON chepoit
OOLIECTBEHHOI'O MPOM3BOACTBA, B OOMIEH CTOMMOCTH CTPOHUTENBHBIX
KOHCTPYKLUH Ha JIONIO CTPOMTENBHBIX MAaTEPUAJIOB MPUXOIUTCS IMOpPsIKa
50-60% [2]. ExxeronHo B cTpaHe [UIsl OTY4YEHHs CTPOUTEIBHBIX MAaTEPHUATIOB
noObIBaeTcs W IepepalaTbIBaeTCs CBBINIE MIUUIMApAA TOHH CBHIPHEBBIX
pecypcoB, TMOTPeOIsIeTCS KOIOCCAIbHOE KOIMYECTBO 3HEPreTHUECKHX U
MaTEepHANBHBIX PECYPCOB, NPH 3TOM CTPOMTENBCTBO — OJHA W3 CaMbIX
9KOJIOTMYECKH OITACHBIX chep NesTenbHOCTH yenoBeka. [Ipobnema BeIOOpa 1
9 }EeKTUBHOrO HCIONB30BAaHUS CTPOHUTENBHBIX MAaTepHaIoB W W3JSNIHH
SIBIIIETCS aKTyaJIbHOI [3].

BbetoH — 3TO cTpoMTENBbHAs CMECh HAa OCHOBE LIEMEHTHO-TIECYAHOTO
COCTaBa C Pa3IMYHBIMA MUHEPAIbHBIMHA M HEOPTaHMUECKUMH J0OaBKaMH.

CymecTByeT TpH OCHOBHBIX HAIpaBJICHHWS NPHMEHEHUs OETOHa B
apXHUTEKTYypeE:
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Co3gaHue KOHCTPYKIUH, OOBEKTOB WM OCHOBaHUH (MOHOJHTHBIX,
XKene300eTOHHBIX U JIp. ).

Hcnonp3oBanue OeTOHA B JIEKOPATHBHBIX IIESIX KaK MaTepHana s
OTJICNIKU YK€ TOTOBBIX ITOBEPXHOCTEH.

Co3nanne 00BEMHBIX XYI0KESCTBCHHBIX 00BEKTOB.

W3MeHss cocTaB CMECH, MOXKHO TTOJTYYUTh OCTOH C KOHCTPYKTHBHBIMH
WIH JICKOPATUBHBIMU CBOMCTBaMHU. APXHUTCKTYPHBIA OCTOH MPUMECHSIETCS B
CTPOWTENILCTBE JUIS OTJIUBKA MOHONIMUTHBIX CTEH, IS OTACIKH
MMOBEPXHOCTEH, a TarKkKe Ui CO3JaHus OOBEMHBIX XYIOXKECTBEHHO-
JICKOPATUBHBIX U3JCIHA: CKYJIBITYD, Oapeibe()oB M IMUTALIUH MPHUPOTHOTO
KaMHSI.

Hcnonp3oBaHue CTEKJIa B apXHUTEKTYype HMMEET JONTYI0 HCTOPUI0 U
MOXXET TPHUAABaTh 3[aHUASAM COBPEMCHHBIH W CTHIBHBIN Bua. CTeKio B
APXUTEKType TPUMEHSCTCS IS CO3JMaHMs OOJNBIINX OKOHHBIX IPOESMOB,
(bacajioB, KyIoJI0B, KpBII, a TAK)KE BHYTPEHHUX NIEPErOpOJIOK U ABEpEil.

CTekio B apXUTEKType I03BOJSIET MAaKCUMallbHO HCIIOIb30BaTh
€CTECTBEHHBIN CBET, YTO CO3JaeT CBETJIbIE U NMPOCTOPHbIE HHTEPhEephl. OHO
TaKXKe CIOCOOCTBYET BU3yallbHOMY OOBEIMHEHHIO BHYTPEHHHUX M BHEIIHUX
HPOCTPAHCTB, YTO CO3/IAET OILIYIIEHHE CBOOOJIBI 1 TAPMOHHUH.

Kpome Toro, crekiio IMmo3BOJSIET CO3/aBaTh yHHKajbHbie (OPMBI M
KOHCTPYKLMH, YTO JIeNaeT €ro MOMYJSIPHBIM MaTepHajoM Cpenu
COBPEMEHHBIX apXUTEKTOPOB. OHO Taxke 00J1a1aeT BHICOKOW MPOYHOCTHIO U
YCTOMYMBOCTRIO K BHEIIHUM BO3JICHCTBUSAM, UYTO JENAeT €ro HaJEKHBIM
MaTepUaIoOM [UIS JOJITOBEUHBIX KOHCTPYKIIHHA.

Hcnonp3oBanue CTekiia B apXUTEKType AaKTUBHO pa3BHBaeTci C
MOABJICHHEM HOBBIX TEXHOJOTHHA W MaTepHaJIOB, YTO IO3BOJISET CO3/1aBATh
Bce OoJiee COBEpIICHHbIE U MHHOBAIIMOHHBIE KOHCTP YKIIHH.

Mertamn UCHONB3YyeTCs B apXUTEKType KaK CTPOHMTENbHBIM MaTepHall
Onaromapsi cBoed MPOYHOCTH, THOKOCTH U YCTOHYMBOCTH K Koppo3uu. OH
YacTO MCIOJIB3YeTCs Uil CO3JIAaHMsl KapKacoB 3/aHui, (acajoB, KpOBEIb,
TIepWIL, IBEPEH, OKOH M IPYTUX AJIEMEHTOB KOHCTPYKIIHH.

Merammieckre KOHCTPYKIIMHA MOTYT OBITh BBIITOJTHEHBI U3 PA3IMIHBIX
METaJUIOB, TAKUX KAK CTaJIb, AIFOMHUHUH, jK€T€30 WU Menb. Kakaplid u3 HUX
MMeeT CBOM YHUKAJIbHBIE CBOWCTBA M IPUMEHEHUE B APXUTEKTYpE.

Meramnyeckue dJIeMEHTHI MOTYT TaKXKe WCIIONb30BaThCS IS
CO3aHUs IEKOPATHUBHBIX JIIEMEHTOB 3MIaHWH, TaKUX KaK OTpaKICHUS,
3a00pel, CKymbOTYpel u (oHTaHBI. OHM MOTYT OBITH WM3TOTOBJIEHBI C
WCTIONB30BAaHUEM DA3JIMYHBIX TEXHHK W METONOB, TaKWX KakK IUTHE,
IITaMITOBKa, CBapKa M pe3Ka.
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Hcnonp3oBanne MeTayia B apXHUTEKType IIO3BOJISIET CO3/1aBaTh
COBPEMEHHBIE, CTHJIHHBIE U IIPOYHBIE 37[aHUsI, IPH 3TOM COXPAaHSII BHICOKYIO
JCTETHYECKYIO NPUBJIEKATENEHOCTD U (PYHKIIMOHAIEHOCTB.

JpeBecuHa Takke IIMPOKO HCIIONB3YETCS B apXUTEKType Onaromaps
CBOEH HaTypaJbHOH KpacoTe, TEIJIOMY W TIPHUITHOMY BHEUIHEMY BHY.
JlpeBecHa MOXeET OBITH HCIIOJNB30BaHa KAaK OCHOBHOM CTPOMTENBHBIH
MaTepHal, TaK U JUIsl IEeKOPATHBHBIX JIEMEHTOB B 3/1aHMAX. Mcnone3oBanue
JPEBECHHBI B apXUTEKTypEe MO3BOJISIET CO3/1aBaTh SKOJIOTMUECKH YUCTBIE U
YHUKaJIbHBIE 3JIaHUS C IPUPOAHBIM IIAPMOM W MHAWBUYaJIbHBIM CTHIIEM. B
ApXHUTEKTYpE CTPOUTEIbHBIE MaTEPUAIIbI UTPAIOT PEIIAIOILYIO POJIb, TaK KaK
OHH ONpENENSIOT HE TOJNBKO BU3YaJbHOE BO3JCHCTBHE 3[aHUs, HO U €ro
(YHKIIMOHAIBHOCTD, 3HEProd(P(EeKTHBHOCTh, YCTOHYMBOCTD K Pa3JIMUHBIM
BHEILITHUM BO3AeUCTBUSAM [4].

PazHo0Opa3ue CTpoUTENbHBIX MaTEPHUANIOB MO3BOJISIET ApXUTEKTOPAM U
111/13a171HepaM BI)I6I/IpaTI) ONITUMAJIBHBIC PCHICHUA JId KaXKJI0ro KOHKPETHOI O
NPOEKTa, YIUTHIBAsS €0 0COOEHHOCTH M TpeboBaHus. HekoTopbie OCHOBHBIE
TNIPUHIHAIIBI UCITOJIB30BaHUA CTPOUTCIIBHBIX MAaTEPHUAJTIOB B apXUTEKTYpPE:

1. ®ynkunoHanbHOCTh. CTpOHTENbHBIE  MaTepUanbl  JOJKHBI
COOTBCTCTBOBATH (byHKL[I/IOHa.]'II)HOMy Ha3HAUYCHUIO 3J1aHUA. HaanMep, JUIA
KOHCTPYKLUH, KOTOpble IOJDKHBI BBIOEPKHBATh OOJIBIINE HArpy3KH,
UCIIONB3YIOTCS IPOYHbIE MaTepHalIbl, TAKHE KaK OSTOH, METaJII MU CTaJb.

2. Ocreruka. BpIOOp CTpOHMTENBHBIX MaTEpPHANOB BIMSAET Ha
BU3YyaJIbHOE BOCHPHUATHE 3/1aHMA. Pa3nuuHble TEKCTYphI, 1IBETa U OTTEHKHU
MaTepHUaloB MOTYT CO37aBaTh YHHMKaJbHBIE ApXUTCKTypHBIC 00pa3bsl U
aT™Mochepy 3AaHus.

3. DHeproaddexTuBHOCTh. COBpEMEHHBIE CTPOUTENBHBIE MaTEPUAIIBI
MOT'YT OBITb HCIIOJIb30BAHBI JJIs IIOBBIICHUS 3HEProd(GHEKTUBHOCTH 31aHUSL.
Hanpumep, U3011MOHHbIE MaTepHaIbl IOMOTal0T CHU3UTD TEIUTONOTEPH U
CHHM3UTH SHEPro3aTpaThl HA OTOIICHHE.

4. Y cToiHuuBOCTB U O6e301macHOCTb. CTPOUTENbHBIE MaTepHAaIbl IOIKHBI
OBbITH YCTOMYMBBIMU K BO3JEHCTBUIO BHEIIHUX (JAKTOPOB, TAKUX KaK JI0XK/b,
BETEp, CONHEYHBIE JIy4d, H3HOC W Koppo3us. Tarkke OHM JOJKHBI
COOTBETCTBOBATH TPEOOBAHMUAM MOKAPHOH O€30IMacHOCTH.

Hcnonp3oBaHne  pasinMYHBIX ~ CTPOWTENBHBIX  MaTepuagoB B
apXUTEKTypE IIO3BOJIET CO34aBaTh MHHOBAIMOHHBIE W (DYHKIMOHAJIHHBIC
3/1aHKs, KOTOpPBIE OTBEUAlOT COBPEMEHHBIM TpeOOBaHMAM KoMpopTa u
ymobctBa mms mx oburareneit [5]. Takum o0pa3oM, CTpouTeNbHBIE
MaTepHalbl WrpaloT KIIOYEBYIO pOJb B APXUTEKTYpE, ONpeaeNsisi Kak
BH3yalbHOE BO3ACHCTBME 3/aHMs, TaK M €ro (PyHKIMOHAIBHOCTH,
sHeprodddekTuBHOCT W Oe3omacHOCTh.  BrIOOp  onmTUMAaNTbHBIX
CTPOUTENBHBIX MAaTEPHATIOB ISl KaXJI0r0 KOHKPETHOTO MPOEKTa SIBIISIETCS
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BAKHBIM IIATOM B IPOEKTHPOBAHUM 3JaHUS, IO3BOJSS  CO3/aBaTh
MHHOBAIlMOHHBIE U YCTONYMBBIE KOHCTPYKIIHH.

Baxno YYUTHIBATh (YHKIIMOHAIIBHBIE, JCTETUYECKUE,
sHeprod(dexkTuBHbIE M Oe30MacHble aCHEKTHl IPU BHIOOPE CTPOHUTENBHBIX
MaTepHuajoB, YTOObI CO3/1aTh 3/laHUe, KOTOpoe OyeT He TONIBKO 3 PEKTUBHO
BBINOJHATH CBOIO 33/1a4y, HO M 3CTETHUECKH MPUBJIEKATENBHO, Oe301MacHo 1
YCTOWYMBO K BHEIIHMM BO3JIEHCTBHSAM. llcromp3oBaHue pa3zHOOOPa3HBIX
CTPOUTENIBHBIX MAaTepHaJiOB U TEXHONOTUH B apXUTEKType I103BOJIET
apxXuTeKTopaM M Ju3ailHepaM pealu30BbIBaTh CBOUM HJAEH M CO3/1aBaTh
YHUKaJIbHbIE ¥ WHHOBALIMOHHBIE IPOEKTHI, OTBEYAIOIIHME COBPEMEHHBIM
TpeOOBaHUSIM U HOpMaM.
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ACIUPAHTOB M MOJOABIX y4deHbIX. B 2-x Tomax, ['yOkun, 06 ampens 2023
roga. — ['yoxun-Craperii Ockom:  OOmectBO ¢ OrpaHUYCHHOU
OTBETCTBEHHOCTHIO "Accucrent mitoc”, 2023. — C. 393-395.

5. Hymuenko, B. A. IIpoum3BOACTBO CTPOUTENBHBIX MATEPUAIIOB C
MIPUMEHEHNEM TTIMHUCTBIX CIIAHLEB, AT WIIUTOBBIX INIMH, KPEMHE3EMHUCTOTIO
u TexHoreHHoro ceipbs / B. A. Jlymuenko, A. C. Hams-llanko //
MexnyHapoqHass HaydHO-TEXHHUYECKas KOH(EPEHIMS MOJOABIX YYEHBIX
BI'TY um. B.I'. lllyxoBa : HarmonansHast KOHQEpEHIHS ¢ MEXTYHAPOIHBIM
yaactueM, mocBsameHHas 300-metmio Poccumiickold akamemMuH — Hayk,
Benropon, 18-20 mas 2022 roma. Tom 4. — benropon: benroponckuit
TOCYIapCTBEHHBINA TeXHONMOrmIecknii yauBepcureT uM. B.I'. [llyxoBa, 2022.
—C. 46-50.
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SINOHCKUE PEIIEHWUSI 1JISI CTPOUTEJIBCTBA
CEMCMOYCTONYUBBIX HEBOCKPEEOB

Cronuua Snonuw, Toxwuo, MpeACTaBIsAETCA HaMm Kak
BBICOKOTEXHOJIOTUYHBIA MHpP, B KOTOPOM JKHBYT TaKHE HEIOXOXKHE Ha Hac
moau. Majo KTo 3Haer, 4to reorpaduueckd TOKHO HaxOIWTCs Ha CTHIKE
YeThIpeX TEKTOHUYECKUX TUTUT. HecHTbHBIE TOJ3EMHBIE TOTYKHA MATHUTYION
1o 1.5 cimydaroTest TYT NpaKTHYECKU KaXK/Ibli JISHb.

PaHblre WHXXCHEPDBI noJaraliu, qyTO JJIA IMPOTUBOCTOSAHUA
3eMJIETPSICEHHIO 3[]aHUE JOJDKHO OBITh MaKCHMAJIbHO JKECTKHUM IO BCed
BeicoTe. HOBBIE HCCIIEOBaHUS MMOKa3ajdl HECOCTOSTEIBHOCTh TAKOIrO
nozaxoza. Tonbko rMOKOCTh CHOCOOHA CHACTH OT YYJIOBHIIHBIX Harpy3ok,
BO3HUKAIOIMX Ipu 3emuerpsicehnn. Ho kak chenare  HeOockpeOd
OJTHOBPEMEHHO TMOKUM M IIPOYHBIM?

Ota Ha NepBBINA B3I HEBBIOTHUMAS 334a4a MOMYy4IHiIa OCTPOYMHOE
TEXHUYECKOE HCIOMHEeHne mnpu Bo3BemeHun «TOKyo SKy Treey. Tak,
OCHOBaHHE BBICOTHOT' O 3[JaHHS IMEET MaKCUMAJbHYIO )KECTKOCTb, Oarogaps
3aII0JIHEHUIO BBICOKOIIPOYHBIM O€TOHOM. BoceMb CTanbHBIX CTEH B LIEHTPE
KKIOT0 3Ta)ka 3allOJHEHBI CHEIHAaIbHBIM 3JaCTOMEPOM, ITO3BOJISIOIIEM
CTaJld aMOPTH3MPOBATh B 3aJaHHBIX mpenenax. Ho camyio riaBHy0 poib
WUTPalOT aKTHBHBIC THUApaBIUYECKUe JeMiepbl, YCTAHOBJICHHBIE B
ocHOBaHMM (yHIaMEHTa, a TaKKe MEeXAy dTakamu. [lo curHamam c
BBICOKOTOYHBIX JAaTYMKOB BUOPALIMK, KIAMaHbl B JeMIiepax pPeryaupyroT
LUPKYISLIAI0 Maciia B aMopTH3aTope. Tak obecriednBaeTcsl HeoOXomumasi
cuia ieMIipUpOBaHUs JIIsl AKTUBHOTO MPOTUBOJICHCTBHS PACKauUBAHUIO.

«Hebecnoe mepeBoy» mmu « ToKyo SKy Treex», BTopoe 1Mo BBICOTE 31aHHe
B MHpE, TPEBOCXONHO IEPEHOCHUT HArpy3KH, BBI3BIBAEMbIC CHIBHBIMHU
3emuerpsiceHussMu. BemencrtBue 3emuerpsicernss 2011 roma myHamu
pa3pymmio aTOMHYIO 3JEKTPOCTaHIWIO B Tmpedexrype Dykycuma. B
pe3yapTaTe MOA3EMHBIX TOMYKOB M HABOAHEHHs moruOio ceeime 15 000
yemoBek. Ho celicMoyctoitumBass KoHCTpykimsa «HebGecHoro nmepeBay,
coYeTaomas WHEPIMOHHBIE W MAacCIsIHBIE IeMI(epsl, He MOoTydmia HU
Maneiimmero moBpexaeHus. OcHOBHOW cwioBoi snmemeHT «HeGecHoro
JepeBay — IEHTpallbHas KOJOHHA, HA KOTOpoH coOpaHo 3maHue. Hrnkass
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YacTh (10 BEICOTHI B 125 MeTpoB) caenana MaKCUMaIbHO KECTKOM, a 001acTb
ot 125 no 375 meTpoB — rudkasi.

Apxurektopsl Tokyo Skytree pemwim TpHUMEHHTH JPEBHIOIO
SIMTOHCKYIO TEXHOJIOTHIO, JUIS TOrO YTOOBI CIIACTH 3A4aHKE OT YIapOB CTHXHH,
IIPU  3eMJIETPSICEHUH, KOTOPOE 3acTajo OallHI0 Ha 3aBeplIarolieM JTare
crpoutenbeTBa. M UM ato ynanocs. KoHcTpykuus BeIgepskana 1moJ3eMHbIe
TOJYKH, JIMIIb HEMHOTO TOCTpajaja aHTeHHa, a Bce Onaromaps HaJHdHIO
LEHTPAIFHOTO HECYILIETo CTOJI0A.

Jo BbIcoTHI 125 METpOB IEeHTpallbHasK HECyIlasi KOJIOHHA B TeJie0arlxe,
UMeroIas JuaMeTp 8 METPOB, KPEIKO COSAWHEHA CO CTAIBHBIM KapKacoM
3/IaHMs. A BBIIIE 9TOM OTMETKH cUMOAcHpa KPEIUTCsl K CKEeJIeTY 3/1aHHs TIPH
MOMOIIY THIAPABINYECKHX aMOpPTH3aTOPOB, YTO TPHIAET KOHCTPYKLIUH
YCTOWYMBOCTH BO BPEMsl KOJeOaHHU 3¢ MHOW TTOBEPXHOCTH.

Jo Tokyo Sky Tree TnaBHOH  CTOJMMYHOW  Tele- U
paZlMOKOMMYHHKAIMOHHOM OarHed Obuta Tokwmiickast OamHs (oHa ke —
Toxkwuiickas TeneBu3nonHas O6amrns). [locrpoena ona Oputa B 1958 rony, v Ha
MOMEHT TOSBIICHUS! TaK ke Obula 3HaKoBOH. Ha TOT mMomeHT oHa crana
CaMbIM BBICOKMM B MHPE COOPYKEHHEM U3 CTaJId U HepBOﬁ B JSlmoHun
TenedalIHe, CIoCOOHON MOKPBITH CHTHAJIOM LENbIi peruoH. ITomumo
atoro, Tokwuiickas OalliHsi, KOTOPYIO OJHO3HAYHO MOXXHO Ha3BaTh
MOHYMEHTAJIbHBIM IIPOEKTOM, CTajla CHMBOJIOM OYpHOI'O KOHOMHYECKOIO
pocTa B IOCIEBOECHHBIE T'OJIBL.

OpnHako BpeMs U IPOrpecc HEe CTOSUIM Ha MecTe, M OallHs, KOoTopas
paHbIIE CTaBMIa MHPOBBIE pEKOpAbl U BleUaTisUla BCHO SlnoHMIO,
MIOTUXOHBKY yCTapeBala.

B nepByto ouepens npodiemMoii crana e€ Beicota. Ecnu B cepenune XX
Beka OamrHs BbICOTOM 332 Merpa Morja oOEecleuuTh CUTHAIIOM [EJbIit
PEerHoH, TO YK€ TO3JHee, C YBEIMYEHHEM KOIU4ecTBa HEOOCKpEOOB,
KOTOpBIE yXYIIIAIN CUTHAJ, HA4aJld BO3HUKATH MpoOieMbl. Taxke BHICOTHI
OarrHK OBIIO HEAOCTATOYHO IS ITOIHOTO Nepexo/ia AIMOHCKOTO TeJIEBUICHUS
B 1udpoBoit popmar.

Tax, B cBsi3u ¢ ycrapeBanneM Tokuiickor Tenebaman, B Hagaue 2000-
X TOZIOB HAYaJOCh OOCYKICHNE CTPOUTEIIbCTBA YK€ HOBOM, OoJiee BRICOKOMH
6aman. B 2003 rogy NHK u emé HECKONBKO CTONMYHBIX TEIEKOMITaHUI
(TBS TV, Nippon TV, Fuji TV, TV Asahi, TV Tokyo) nadanu «IIpoekr mo
MIPOJBIKCHUIO HOBOH GaitHmy.

W3nayaneHO paccMaTpuBanochk 15 MecT, Tlie MOTEHIHAIBHO MOXKHO
OBLTO TOCTPOUTH HOBYIO Tenebammato. (IIpunoxkenne 5, Puc. 10)

Juzaitn OamrHu mpencTaBwiau myonmke B HosOpe 2006 roma, oH
OCHOBBIBAJICS HA TPEX HICAX:
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Co3gaHue TOPOACKOrO Iei3aka, IPEONOJEBAIOIIEr0 BpeMs U
MIPOCTPAHCTBO:  CIUSIHAE  TPaJUIMOHHOM  SIMTOHCKOW  KpacoTel |
(byTypucTHUecKoro au3aiina;

BamiHs oyKHA CTaTh KaTamu3aTopoM «OXKUBIIEHHSD) TOPOJIa;

3anMImEéHHOCT,  OT  CTUXMHHBIX O€ICTBHiA, «0e30macHOCTb W
CIIOKOICTBHE.

OOmiast BbicoTa OamrHM cocraBiser 634 merpa, 4yro aenaer Tokyo
Skytree camoii BeICOKOH B Mupe OamrHed. Ota mmdpa TakKe SBISIETCS
OTCBUIKOM K Ha3BaHMIO KMCTOPUYECKOH TMNpOBHHIMH B SNOHMM, Ha
TEPPUTOPUU KOTOpPOW ceiyac Haxomurcss Tokmo, dYacTh HpedeKTypbl
Caiitama u ror npedextypsl Kanarasa: Mycacu, rae My — 310 6 (0T 7N
myyyy), ca—3 (o1 = can), cu — 4 (ot M cu).

Kontyp «HebecHoro nepeBa» mpencTaBiseT cOO0 paBHOCTOPOHHUI
TPEYroJIbHUK, KaKasi CTOPOHA KOTOPOT'O COCTABIISET IPHOIM3UTENBHO 68 M.
Tpu BepIIMHBI NPENCTABISIOT COOON BBITSIHYTBIC JINHUU, KOTOPBIE CXOMISTCS
Ha BbIcoTe 50 M HajJ ypOBHEM Mopsi, TJie JHHUU pacumpsioTcs emie Ha 600
MeTpoB. COOTHOIIEHHE JUIMHBI K IIMPHUHE COCTaBiseT mpumepHo 9:01, uro
€O37a€T TOHKYIKO BEpTHKaIb. TpU HOXKKU BHHU3Y, HAIIOMMHAIOIIKE TPEHOT'Y
JUISl KOTJIa WM IITATHB Ui (oToanmapara, MOAHUMAIOTCS Ha BbIcOTy 350
MetpoB. B [IpeBHem Kurtae koHIENIHs caMOCTOATENILHOIO CTOSHHS B TI000M
MecTe Ha TpeX HOraxX MCIIONb30BaIach B IEPEMOHUAX, AaBas JIOISIM YyBCTBO
6e3onacHoct. KpoMe Toro, criaxeHHas TpeyroibHast popMa odecreuuBaeT
HaJEeXKHOCTh PEIICHUs IS CTPYKTYPHOI'O aHalli3a, HECMOTPSI HA MEHbIIee
KOJIMYECTBO 3JIEMEHTOB. DTO HE TOJIBKO YMEHBIIAET HANpsHKEHHOCTH B
CO3HAHUM JIIOJEH, HO U CHWYKAET TOHHAX UCIOIb3YEMON KOHCTPYKLMOHHON
CTaJy, 4TO OJIATONPHUATHO CKa3bIBACTCS Ha OOMLIEH KOHCTPYKIUH.

B ¢yHnameHT ycTaHOBJIEHBI CTONOBI, €CIIM CMOTPETh Ha KOHCTPYKIHUIO
cHu3y. UeM BBIIIE 3[aHUE, TEM IPOMOPLUOHANBHEE YBEIUYNBACTCS TATA U
3arnyonenue ero GynaaMenra. B ciydae 6aman Sky Tree ee KOHCTpYKIHs
0COOEHHO TO/IBEpKEHa OOJbIIeMy YCHIHI0. Ero ocHOBaHMs TOIKHBI OBITH
CIIPOEKTHUPOBAHBI TAaKUM OOpa3oM, YTOOBI BBHIIEPXKHMBATh TaKHe HAarpy3KH,
IS yBEJTMYEHUS COITPOTHUBIICHHS TPEHUIO Ha CTEHKaX OaTapeil JOKHBI OBITh
BBITIOJTHEHB! Y3JI0BBIE (DOpPMBL. ¥Y311bI OCHOBaHBI Ha mrudTax. Kpome Toro,
9TOOBI OBITH COEIMHEHHBIMU HEPEPHIBHO B paIaIbHBIX HAPABICHHAX, 3TH
CTEHBI BBIIONHAIOT (DYHKIHUIO, aHAJIOTHYHYIO KOPHSAM T'HT'aHTCKOTO JepeBa,
MOHOJIUTHO BCTPOSHHOTO B 3eMJr0. CTanbHble OajKH COCAMHEHBI KECTKO,
9YTOOBI TMONHOCTBIO KOMIICHCHPOBATh BHEIIHIOK CHIIY, HENPEphIBHO
JeficTByroNIyro Ha 3emiro. OTMedasi BCIO CTPYKTYPHYEO CHCTEMY, MOXXHO
CKa3aTh, YTO 3TO «THUTAHTCKOE JEPEeBO, pacTyllee M3 3eMi». B kauecTBe
OCHOBHBIX 31eMeHTOB KoHCTpykuuu SKky Tower Tree KOHCTPYKIIMOHHBIX
0aJIOK HCIOJIb3YeTCs BBICOKOIPOYHAS CTallb, IPOYHOCTH KOTOPOM B /IBa pa3a
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MIPEBBIIAET TPOYHOCTh CTAHAAPTHOIO CTajbHOro ImBeiviepa. CTanbHbIE
TpyOBl, HCHONb3yeMble B OCHOBAaHWHM OallHH, OTPOMHBI, WX IHAMETP
cocraBisieT 2,3 M, a tonmuHa TpyOsl - 10 cMm. Best koHCTpyKIMs Oamtan
COCTOMT M3 JJIEMEHTOB «PEIIETKW», KKIBIA U3 KOTOPBIX IPENCTaBIISIET
co00i KOMOMHAIUIO TPEYTOIbHUKOB, COCTOSIIMX U3 OCHOBHOT'O 3JIEMEHTA,
OOKOBOTO 3JE€MEHTAa M IMaroHaJIbHOO 3JIEMEHTAa, KaKAbll 3JIEMEHT BO
MHO)KECTBEHHOM 4HCJIE. OTH DIIEMEHTHl COCOUHSIOTCS MEXIy Co00H
Pa3BETBISIIOUIMMUCS COSIUHEHUSIMHU, T.€. CEKUUs IEpPEeIyCKHOH TpyObl
COCIUHAECTCS  CBAapKOM  HENMOCPEACTBEHHO C  Marucrpampio  0e3
WCIIONIb30BAaHMS KAaKHX-THOO JPYTMX 3JIEMEHTOB KPENEKHOW IIaCTHHBI.
OTOT THIT COEIMHEHUsI OYEHB ITPOCT Ha BUJI M BBITOZIEH JIUISI ITPEOTBPALICHHS
pKaBYMHBI. DTOT HAOOP PENKO HUCTIONB3YETCs ISl 3AaHUH WIIH COOPYKEHHUI
Ha cylIe, OOBIYHO UCTIONB3YETCS AJISl MOPCKHUX COOPYKEHHH, HapuMep, s
orpaxkaeHuss He(TIHOW IAaTGOpPMBI, TaK YTO JIOCKA CIPOEKTUPOBAaHA B
COOTBETCTBHH C NPABUIIAMH, YCTAHOBJICHHBIMHU JUIS TaKHX CTPOUTEIBHBIX
IIPUCTaHEN.

Kapkac OamrHu ¢ HWIMHAPUYECKUM CEPIACYHHKOM KOHCTPYKTHBHO
U30JIMPOBAH OT NepU(epUHHOI CTAILHONH KOHCTPYKIMH, B PE3YJbTATE YEro
BEpXHAS  YacTh  IEHTPAILHOH  KOJOHHBI  BBINOJHAET  (DYHKIHIO
«IIPOTUBOBECA». JTa CUCTEMA MOXKET CHU3UTh PEAKIUIO PEXKYIIEH CHUIIbI Ha
40% Bo Bpems 3emuteTpsiceHus. B SImonun marona BeIcoTOl B 5 3Taxkei, 0
CHX TOp HM pa3y He Majaisa BO BpeMs 3eMIETpsACEHus, Onaromgaps
«Cumbammpe» niu «CpenHeil KOIOHHE) XpaMa, IOCTPOSHHOM B €T0 LIEHTpe.
IIpu cTpoutenscTBE ATON CTPYKTYPBI TPAJULIMOHHBIE METO/bI COUETAINCH C
JPYTUMH BBICOKOTEXHOJIOTHYHBIMH, CO3/1aBasi CUCTEMY KOHTPOJIS BUOpaIuy,
Ha3BaHHyl0 ee cTpoutenmsimMu  «Cumbammpa-Ceiina»,  «KoHTponb
BUOpAIMHU LEHTPATIBHON KOJIOHHBD.
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MOJEJUPOBAHUE TPOCTPAHCTBEHHBIX KOHCTPYKLIUI
B.T. IIIYXOBA HA IPUMEPE CTAHUCJIABCKOI'O MASIKA B
XEPCOHCKOM OBJIACTH

CranuciaBckuil unu Manslif AJKUTONBCKUN Masik — J1efiCTBYOLIHIA
cTBOpHBIH Masik (Puc. 1), pacrionoxxer Ha OETOHHOM NHpCe, HA KPOXOTHOM
ocTpoBke. Haxonurcst Ha paccTOSIHUM OKOJIO 7 KMJIOMETPOB K CEeBepO-3amay
ot cena Peibanbue u okono 35 kunomerpoB ot XepcoHa. HazaHue masika
npousonuio or cena CTaHWMCIIAB, HANPOTHB KOTOPOIO OH PAaCIHONOXKEH.
CraHucnaBcKuil Masik — COOpYKEHHE, TOCTPOEHHOE TI0 MPOEKTY HHKEHepa,
nzobperatesst u apxurexropa B. I'. lllyxoBa, ciiy>kuT CpeACTBOM HaBUraluH
JUIA CYAOB, 3aXOIAIMKX B ycThe JHenpa. Masik cripoextupoBas B 1910 roxy,
amoctpoeH B 1911 roxy. Psaaom ¢ MaskoM MOCTPOEH OJHOITAXKHBIN IOM IS
NepcoHa’a 1o o0CIyKuBaHuo. PyOka HaOMI0JeHus OKpY)KeHa PEelleTKON, Ha
KOTOpOHM 3aKpeIIeHbl COMHEYHble MaHenu. J[o Maska MOXKHO J00paTbest
TOJBKO Ha J1ofKe. OCTPOB OTKPBIT [UIS MOCETHTENEH, HO caM MasK 3aKpBIT
JUIS TIOCEILEHHUS TPaXIaHCKUMH JIUIAMU.

PaGorass manm koHCTpykumed MaskoB, LIIyxoB MpemIoxkun HOBOE
pellieHne, paHee HE MPUMEHSBILEECS B CTPOMTENBCTBE MasKoB. B HeHTpe
rurnepooIonia OH IIOMECTWI HE NMPUBBIYHYIO HAM BHHTOBYIO JIECTHHILY, a
PaBHYIO 10 BBICOTE OAlIHU XKEJIE3HYIO TPYOy, COSANHSIBIIYIOCS C KOJIbLIAMH
pamuambHBIMKA  TATAMH, 4YTO TPHAABAIO MasKy JOMOJHHUTEIBHYIO
YCTOWYHMBOCTh. MIHTEPECHO, YTO 3TO COOPY)KEHHE SIBISETCS OJHHUM M3 TEX,
yro BHoxHOoBWwIO TarnuHa B.E. Ha ero Oammio |l MuTepHanmonana. B
Masikax lllyxoBa mpHCYTCTBYIOT BCE 3J€MEHTHI IpoekTa OamHu TatnnHa,
paspaboransoro B 1919 roxy. Bmagimvup EBrpadoBud, kak ObIBIIHIT MOPSIK,
XOpoIo 3HaN AKuronbeknii 1 CTaHUCTaBCKUM Masiku [1, 2].

Lens nmaHHOrO HCCiemoBaHMS — MoaenupoBaHue CTaHHCIABCKOTO
Maska B YMEHBIICHHOM MAacIITabe C COXpaHEHHEM INPOMOPLHHA peanbHBIX
KOHCTPYKIUH coopyKeHus. [ MOCTIKEHUS 3TOW menu ObUTH W3Y4YCHBI
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¢oTto-, nmTEepaTypHBle W TpadUUecKHe MaTepuabl, COZEpIKallie
nHpopManuio O MasKe; CMOJENMPOBAHBl M TEPEHECEHBl MPONOPLUU
COOpPYKEHHUsI Ha OpPTOrOHAJBHBIE TNPOEKIWU (acasoB, TUIAHOB M Paspes;
BBINOJHEHa 00beMHast MOJIENb MasiKa.

Puc. 1 ®oro Cranncnasckoro masika B.I'. IllyxoBa B HacTosiiee BpeMs
(dpororpad: FOpuii IlleBuenko)

Ceruatass 000MOYKa BBICOTOW 26,8 M MPEnCTaBIsAeT COOOM
rUnepooIon1 BpalleHHusi C AMAMETPOM HIKHEro ocHoBaHus — 10,7 M,
BEpXHEro konblia — 6,6 M. B 1ienTpe GanrHu ycraHoBIIeHa TpyOa [UaMeTpoM
2,3 M, BHYTpH KOTOpOW HaXOQUTCA BHUHTOBas JjecTHuuA. Ha miomanke
BEPXHEro KOJbLla YCTAHOBJIEHBI IIBE BOCHMHYTOJIBHBIC JKENE3HbIE OYIKH
JIEeXypHOro nomemnienus [2, 3].

Ceryarass Hecymlas KOHCTPYKLMsI OamiHuM coctaBieHa u3 48-u
OJMHAKOBBIX B3aHMOIEPECEKAIOIIUXCS MPSIMBIX YIOJKOB, COCTABISFOLIMX
CBSI3HYIO C€Tb. YTOJIKH CKPEIUIEHbl CHCTEMON TOPU3OHTAIbHBIX KOJELL,
YCTaHOBIIEHHBIX C mmaroM 1,3 M, o0pa3ysi NpPOYHYIO, IPOCTPAHCTBEHHO
KECTKYI0 KOHCTpYKUHIO. ['mnepOononaHas KOHCTPYKLUS XapaKTepHA TeM,
YTO CIOXKHAsA MO (opMe NPOCTPAHCTBEHHO JKECTKAsk CUCTEMa COOMpaHa M3
MIPOCTHIX B U3TOTOBJIIEHUM MPSIMOIMHEHHBIX THIIOBBIX 371eMeHTOB. I1pH aTOM
(dopma rurnepboIonia MOXKET ObITh aJaNTHPOBAHA OTHOCHTENBHO (DYHKIHH
KOHCTPYKLMH, TPaHUYHBIX YCIOBHH M ompemensercs KoMOMHanuen
HECKOJIBKMX MapaMeTpoB: JHaMeTpa HIDKHETO KOJbLla, BEPXHETO KOJbIA,
BBICOTHI M yIJia HAaKJIoOHA Tpodus [2].

Onpenensromeii Harpy3KoH A7 Masika SBJISIETCS BETep, KOTOPBI 1aBUT
TOPU30HTAJILHO HA TOBEPXHOCTH KOHCTPYKIIMH C YCHIMEM, HCIIOJIb30BaHHBIM
IlyxoBeIM a1 pacueTos, B 275 kr/m?. HecMoTps Ha To, YTO BeTep AyeT C
OJHOM CTOpOHBI, AehOpManyMu IOABEPKEHA BCS KOHCTPYKIMS, H €€
HaBETPEHHAss CTOpOHA (NMEPHEHAMKYJSIPHAs  HANPABICHUIO  BETPA)
MIPOJABINBACTCSA, B TO BpeMs Kak OOKOBBIC (TapajielbHbIC HAIPaBICHHUIO
BETpa) BHIITyYNBAIOTCS HAPYKY.

JunaronanbHeie TpouiIn THUIIEPOOTOUTHON OOOIOYKH HCIBITHIBAIOT
pacTshKEHHE WM CKaTHE B 3aBHCHMOCTH OT MX TTOBOPOTAa M PACHOIOKCHUS
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OTHOCHTENBHO HampaBieHus Berpa. VX ocHOBHas (yHKIMsS — mepenadya
HArpy3Kd OT CMOTPOBOM BBIIIKH, COOCTBEHHOTO Beca M BeTpa Ha KaMEHHOE
ocHoBaHMe Masika. Konblia, ycTaHOBJIEHHBIE € IIaroM 1,7 M, Ipe0TBpaIlaoT
CKpYYHMBaHHE KOHCTPYKIIMH U CKOJbKEHHE MPOQuiIeii OTHOCHTEIBHO APYT
Jpyra. 3aTsHKKU, COSAMHSIONINE THITEPOOIIONIHYIO 000JI0UKY C IEHTPAIbHOM
TpyOOii, YaCTHYHO MEPealoT Ha Hee BETPOBYIO HATPY3KY M MPEIOTBPAIIAIOT
nedopmanuio 000NoukH (B TEPBYIO OYEpelb BBIMYYHBAHHE) C OOKOBBIX
cropos [1—3].

B paMkax MpUKIamHOTO MakKeTHpOBaHHS Mojenb CTaHHCIABCKOrO
Masika BBITIOJIHEHA Ha OCHOBE CMOJICIMPOBAHHBIX ()aca/ioB, IUIAHOB U pa3pesa
M0  TMPOMOPIUOHATBHBIM  COOTHOUICHHSM  3JIEMEHTOB  Maska U3
obmenoctynHeix poromatepuanos (Puc. 2). Maker BbinosiHeH B Maciitade
1:75 (Puc. 3).

a) e 9)
Puc. 2 Ueprex masika: a — dacan; 6 — cxema IuiaHa
(cocraButens — JXKykosa B.B.)

Beicota rumepbonmonsa B Makere cocTaBisier 32,7 cMm, IHamerp
HIDKHETO KOJIBIEBOro ocHoBaHus — 14,4 cM, BepxHero — 8,2 cm. Obmias
BbIcoTa OamHu 52 cM. J{uamerp ocHoBanust crepakHsi — 3,1 cM. OcHOBaHue
MOAMAKETHUKA BBIIOJIHEHO U3 NEHOIUIEKCA U OOKIESHO ITMBHBIM KapTOHOM.
Tak »xe W3 HEro chaemaHbl OCHOBAaHWS OamrHW, JoMa M OcTpoBa. Bce
KOHCTPYKIIMH BBINOJTHEHBI U3 OyMark BaTMaH.

Co3manue Mozenu Maska Jajlo BO3MOXHOCTh BOCIIPOM3BECTH
n300paxkeHHe  TUNepOONIOMTHON  (OpMBI,  ONPENENUTh  YHCIOBHIE
COOTHOIIEHHUS B KOJMYECTBE M pazMepax HCIOIb3YEMBIX B pPEalbHOCTH
METaJUTIYECKUX KOHCTPYKTHUBHBIX 3JIEMEHTOB.
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Puc. 3 Maker Cranucnasckoro Masika B.I'. IllyxoBa (aBTop makera — J)Kykosa B.B.,
pyxoBomurenu: jgou. Bacunenko H.A., nou. Yepnsimr H.JT.)

Takoe ONBITHOE MOJCIHPOBAHME MAaKETOB JaeT BO3MOXKHOCTb
Bocco3aBath 00beMHbIe coopyxeHus: B.I'. IllyxoBa ¢ HCroOnb30BaHHEM
Pa3IMYHBIX MaTepUajoB, H MPOBECTH MX TECTHPOBAHHE HA MONATIHBOCTS,
YCTOWYHBOCTD, BO3MOYKHOCTD HPUMEHEHHUSI B IPYTHX HPOCKTHBIX PELICHUSIX
[4—5].

MaxkeTHpoBaHHE aPXUTEKTYPHBIX COOPY)KCHHH MO3BOJLSIFOT HATJISIHO
OPEACTaBUTh, KAaK OyJeT BBIDIACTh 3[aHHE MIM MPOSKT IOCIE €ro
3aBepUICHUS. JTO MOMOraeT BBLIBUTH BO3MOXKHBIC MPOOJIEMBI U BHECTH
KOPDPEKTUPOBKM HAa pPaHHHX CTasX [POCKTHPOBAHMS, UYTO MOXKET
COKOHOMHTh BpeMs H cpeicTBa B OyaymieM, oOy4aeT OCHOBaM
NPOCKTUPOBAHUS M CTPOUTEIBCTBA, II03BOJSIET BBIPA3UTh TBOPUYECKHE
criocobrocTr. Co3qaHne MaKeTOB HCTOPUYECKHX 3[aHHH M COOpPYKEHHUIt
[OMOraeT COXPAaHUTh M YBEKOBCUHTh HX aAPXUTCKTYPHBIA OOJHMK U
KyJIbTYPHOE 3HAYCHHUE, O3BOIISIET BBIPA3UTh TBOPUYECKUE CITOCOOHOCTH.

BUBJIMOTPA®UYECKH CITUCOK

1. Iyxos, Bunagumup I'puropeesnu (1853—1939). M30panHbie
Tpymsl: crpoutenbHas mexanuka / B. . Illyxos; mox pen. akam. A. IO.
WNmmuackoro; Axan. Hayk CCCP, UH-T wucTropud, €CTECTBO3HAHHA |
TexHukd, Komuc. 1mo yBexoBeueHnIo maMstu modetHoro akan. B. I'. [llyxosa.
— Mocksa: Hayka, 1977. — 192 c.
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BDmox», 2019. — 440 c.
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mpoctpancTBa / A. A. Bacekun. — MockBa: M3garensctBo «Momonas
reapaus», 2018. — 67 c.
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// VIHHOBalIMOHHBIA TMOTEHLMAN pPa3BUTHSI OOILIECTBA: B3IJISAA MOJOABIX
yUeHbIX : COOpPHHMK HayuHBIX cTareil 3-ii Bcepoccuiickoit HaydHOU
KOH(epeHIIMHU MEePCIIeKTUBHBIX Pa3paboToK : B 4 T., Kypck, 01 mexadps 2022

roga. Tom 3. — Kypck: FOro-3amansslii rocyaapCTBeHHBIH YHUBEPCUTET,
2022. — C. 284—286.

VIK 69

360n06 B.JI.
Hayunwui pykosooumens: Kproukoe A.A., kano. mexu. Hayx, oou.
FBencopoockuii cocyoapcmeennuiii mexnonocuueckuii ynusepcumen
um. B.I" Illyxoea, 2. Beneopoo, Poccus

ITPOI'PAMMHOE OBECHHEYEHUE SKETCHUP KAK CIIOCOB
CO3JAHUS1I OB BEKTHO-OPHUEHTUPOBAHHOU
NHOPOPMAIIMOHHOU MOJEJIM CTPOUTEJIBHOI'O OBBEKTA

WNudopmanmonnoe monenupoBanne 3manuii  (BIM) — 910
PEBOIIOIMOHHBIN MOAXOJ K CTPOUTEIBCTBY M IPOEKTHPOBAHUIO, KOTOPBIN
W3MEHWJI METOABl Pa0OTHl apXUTEKTOPOB, WHXKEHEPOB M CIELHANNCTOB B
obrmacti crpouTenscrBa. HecMmoTpss Ha Hamuuue CHenHan3UpOBaHHBIX
BIM-nporpammHbIx peiennii, Takux kak Autodesk Revit u ArchiCAD,
CYIIECTBYET MHOXXECTBO aIbTEPHATUBHBIX INPOrpaMM, H3HA4YaIbHO HE
OPHEHTHPOBAHHBIX TNOJ [aHHYI0 3amady. K TakomMy NpOrpaMMHOMY
obecrieuennto oraocurcst  SketchUp, mnomymspubiii  uHcTpymeHT 3D-
MOJIETUPOBAHNUS, TAKKE MOXKHO 3(()EeKTHBHO NCIIONB30BaTh st BIM-1ieneii.

B s10if cTatbe Oymer paccMOTpeHa BO3MOXKHOCTD, KaK HCIIONB30BATH
SketchUp kak BIM-mporpamMvHOe oOecnedeHre ¥ HCIIOIh30BaTh €ro
BO3MOXKHOCTH s ontuMu3anui BIM-pabodero mporecca [1].

Jns momHOrO OCMBICIECHHWS, Kak wmcnonb3oBath SketchUp kak

mporpaMMmHOe obecrieueHrne BIM, HE0OX0MMMO 1aTh 9YacTHOE ONpEIeIcHIe
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BIM. BIM — o310 nudpoBoe mpencraBieHHe (QHU3NYECKUX U
(YHKIIMOHAIBHBIX XapaKTEPUCTHK 3[JaHus. DTO COBMECTHBIH IIpoIecc,
KOTOpBIH BKJIIOYAaeT B ceOs co3gaHue KoMIUleKcHOW 3D-momenu co Bcei
nHopmanmeld, HEOOXOOMMOW Uil NPOEKTHPOBAHMS, CTPOUTENHCTBA U
9KCIUTYaTallMM 3[aHusl, W YIpaBieHHe el0. JTa HH(pOpMalus BKIIOYAET
TeOMETPHIO, MIPOCTPaHCTBEHHBIE OTHOILICHUS, reorpapuyecKyro
nH}pOpMaIuIo, KOINIECTBa U CBOHCTBA CTPOUTEIBHBIX KOMIOHEHTOB.

[lepBpiM marom B wucnoms3oBaHun SketchUp B kauectBe BIM-
WHCTpYMEHTa SIBISETCS IpaBWIIbHAas HACTPOMKa MpoekTa. DTO O3Ha4daeT
OpraHHU3alMI0 MOJIENIM TaKUM 00pa3oM, 4ToObl OHa ObLIA CTPYKTYpHUpOBaHA
Kak peanbHoe 31anue. OCHOBa HAYMHAETCS C CO3/IaHMs CIIOEB ISl Pa3IIMYHbIX
SJIEMEHTOB 3[IaHUs, TAKUX KaK CTEHbBI, IOJNbI, KPBIIHK, IBEPH U OKHA.
[locnenoBaTebHOCTh B WMEHOBAHMHM CJIOEB W OpraHU3alUM  HMEET
pemaroniee 3HaueHne 1 d3pdexrunBHoro BIM-monenuposanus [2].

SketchUp npeBocxonen B cozaanuu 3D-momeneit, u 3170 ocHoBa BIM-
npoekta. HeoOXomumMo MOMHHTH TPU CO3MAHHM MOICNH, YTO KaXKIbId
AJIEMEHT JIOJDKEH OBITh TOUHO IMpezcTaBiieH. [IporpaMma uMeeT oOIIMPHBIN
Ha0Op MHCTPYMEHTOB JUIS PHCOBaHMS CTEH, 100ABICHUS OKOH W JBepeil U
MOCTPOEHUS 001IeH CTPYKTYphl. YnoOHbIH uHTepdeiic SketchUp mo3Bonsier
JIETKO MOZAETHPOBATH CIOKHBIE apXUTEKTYPHbIEC MTPOEKTHI [3].

BN R IV ovee Al &S -~ s 5
2Ree PRRR02 S SESESSE £ ANANTICOOC AT

Puc. 1 IIpouecc co3nanus TpEXMEpHONH MOIENN 31aHUS

KirtoueBbiM koMnoHeHTOM BIM sBIsieTCS BKIFOYEHUE METaJaHHBIX WU
aTpuOyTOB [UIS KaXKIIOTO 3JIEMEHTA B MOJIeIb. DTH aTPHOYTHI MOT'YT BKIIIOYATh
crieru(pUKAIMI MaTepHAIOB, CBEICHUS O IPOM3BOINUTENE, CMETY 3aTpaT WIH
Mo0yI0 IPYrylo COOTBETCTBYMOIIyt0 uH(popMmalmio. SketchUp mo3Bonsier
J00aBIIATh ATU JAHHBIE C ITOMOIIBIO PA3IMYHBIX PACIIUPEHUH, TaKUX Kak
“SketchUp Annotator”, niu myTeMm co3aHusl OIb30BATEIbCKUX aTpHOYyTOB
JUTSI KOMITOHEHTOB [4].

CosmectHast pabora nexur B ocHoBe BIM, m SketchUp mpemnaraer
(yHKIUM COBMECTHOH paboThl, Takme kak Trimble Connect, xoropsie
TIO3BOJISIIOT YJIEHAM KOMaHI[bl COBMECTHO paboTaTh HaJl OIXHOM MOJENBIO B
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pPSKHMME pPEalTbHOr0 BpPEMEHH. OTO YIydlmlaeT KOMMYHHKAIMIO H
KOOPJIUHAIMIO, COKPAIIAET KOJINYECTBO OMHOOK M ONTHMHU3HPYET HPOLECC
MIPOEKTUPOBAHMS M CTPOUTEIHCTBA.

Junamudeckue kommoHeHTHI B SketchUp mo3BONSAIOT coO37aBaTh
MapaMeTpPUIECKHe DIEMEHTHI, KOTOPbIE MOT'YT U3MEHSTH CBOHM aTpUOYyTHI Ha
OCHOBE TIPEJONPENIEICHHBIX NMpaBWil. JlaHHas BO3MOKHOCTH MOXKET UMETh
MONOXKHUTENbHOE 3HadeHue Uit BIM-IIpOEKTOB, IOCKONBKY MO3BOISET
ObICTPO M TOYHO HACTpauWBaTh OJIEMEHTBHI 3[aHUs, OTpaxxas Jro0Oble
W3MEHEHHs B IM3aifHe B PeXKUME PeabHOr0 BPEMEHH.

Jdnst  coBMecTHOH paboThl C JApyrUMH monb3oBarensiMu  BIM-
MpOrpaMMHOTO  o0ecnedeHus  HeoOXOIMMO  MMEThb  BO3MOXXHOCTD
skcrioptupoBath Monenb SketchUp B dopmat daiina Industry Foundation
Classes (IFC), oOummii cragapr obmena BIM-gamaeiMu. SketchUp
MO3BOJIICT JKCIOPTUPOBaTh Momeiab B Bujae (aitna IFC, obecrneunBas
COBMECTHMOCTSH C APYTUM NporpaMmMHbeIM obecnieuenreM BIM [5] (Puc. 2).

O Ry DL PR ARSI ZCEA OO AN
D/C MK RMRR L

Bl L h A0 so e ae
ll e e LESSEPLE £ PR RBOE

Puc. 2 prlM;p ;kcnopTa Tpéxmepﬂoﬁ MO,EleJlI/I‘I/IS SketchUp B AutoCad

st Oonee KOPPEKTHOW OLIGHKH, TOJBEICHUS MTOrOB M OTBETa Ha
MOCTABJICHHBI ~ BOIPOC,  HEOOXOOMMMO  TIPOBECTH  CpaBHEHHE  C
ANBTEPHATUBHBIM TPOTPaMMHBIM  OOECIICYeHHEM, B 3aJaddl KOTOPOrO
HEMOCPEICTBEHHO BXOAUT CO3IaHIe HH(OPMAIIMOHHOM Monenu [6] (Tabm. 1).

Tabnuia — cpaBHEHHE MPOrPAMMHOTO 00ECTIEICHUS

[Iporpammuoe 3D Vpasienue ®doropeanucTudHas

obecreueHue MOZIETIHPOBaHKE OONBIIME BU3YaJIN3aLs
HPOCKTAMH

Archicad + + -

Revit + + -

SketchUp + - +
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B 3aximouenue, xota SketchUp MoxeT OBITH He JIyqIIM BBIOOPOM IS
kaxgoro BIM-npoekra, OH MOXeT OBbITh MOIIHBIM U 3KOHOMHYHBIM
pemenreM Ayl HeOONBIINX MPOEKTOB MM NIPH MEPEXOE OT TPAJUIIHOHHOTO
3D-monenupoBanus k BIM. Ilpu mpaBuiabHOM IOAXONE, OpraHU3ALUM U
WCIIOIb30BAHUU  PACIIUPEHNH CYIIECTBYET BO3MOXHOCTH d((PEKTHBHO
ucrionp3oBate  SketchUp  kak  BIM-nporpammuoe  obecnedeHue,
MaKCHMaJIbHO HCIIOJNIb3YsI €0 BO3MOXKHOCTH 3 D-MonenrpoBanus 1 yirydias
BIM-pabounii nporiecc.
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YK 69.009.1
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Tromenckuil unoycmpuanvrulil ynusepcumem, 2. Tromens, Poccus

OUP®POBOE YIIPABJIEHUE JAHHBIMU ITPOEKTA

HudpoBoe  ympaBieHHe  JaHHBIMH  IPOEKTa  OOYCTPOWCTBA
MECTOPOXKICHHS — KOMIUIEKC B3aMMOCBS3aHHBIX, aKTyaJM3HPYEMBIX
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BJIQJIENIbIIAMH B YCTAHOBJIEHHBIE CPOKH HWH(OPMAIMOHHBIX pPECYpCOB,
BKJIIOYAIOIIMX [M(POBbIE JaHHbIE O CYIIECTBYIOIIEM COCTOSIHUM U
TUTAHUPYEMOM Pa3BUTHU MECTOPOXKACHUS, aBTOMAaTH3UPOBAHHBIX METO/IOB 1
(yHKIMH, O00ecneYnBalomnX MOJEIHPOBAHNE CLIEHAPHEB  Pa3BHUTHA
MECTOPOXKICHUS U TTOIACPKKY HPUHSATHS PELICHHUH.

B coBpemeHHOM Mupe U(POBBIE TEXHOJIOTHH UTPAIOT BAXKHYIO PO
BO MHOTHX OTPAaciIsX, BKIOUas 100bIYY MOJIE3HBIX nckonaeMbix. Ludposoe
yIIpaBJeHUE JAaHHBIMU IPOEKTa OOYCTPOMCTBA MECTOPOXKICHUS — 3TO
WHHOBALIMOHHBIN TOJXO0J K YIPABJICHUIO NPOEKTaMHU, KOTOPBIH IO3BOJSET
3G PEKTUBHO HCIMOIH30BaTh JAHHBIE W WH(QOPMANMIO Uil TMOBBIIICHHS
a¢pdexkruBHOCTH paboThl. Takke cormacHo pacnopsbkenus IlpaBurenbcrBa
Poccuiickoit ®enepamun ot 27.12.2021 Ne3883-p HE0OXOAMMO YTBEPAHUTH
CTpaTerniecKkoe HampaBieHHe B 00JacTH LUQPOBOH TpaHChOpMaIU
cTpoutenbHoi orpacinu Poccuiickoit @eneparuu 10 2030 roxa [1].

OnHOM M3 OCHOBHBIX 3aj[a4 IU(POBOro yrpasjieHHs sBIsETCs cOOp,
XpaHeHHe U aHAITU3 JJAHHBIX O MPOEKTe. DTH JaHHBIE MOTYT BKIIIOYATH B O
UH(OPMAILIUIO O TEOJOrMYECKUX OCOOCHHOCTSIX MECTOPOXKICHUSI, COCTOSTHUH
o0opy/soBaHus, TPOHM3BOACTBEHHBIX TMpolieccax W T.J. biaromaps
UCIIOJIb30BaHUIO IIM(POBBIX TEXHOIOTWH, STH JaHHbIE MOTYT OBITh OBICTPO
coOpaHbl U 00pabOTaHBI, YTO MMO3BOJISIET MPUHUMATH OoJiee 00OCHOBaHHbBIE
peLIeHHsL.

[udpoBoe ynpapieHue Taxke MO3BOJIACT YIYUYIIHTh KOMMYHUKAIIUIO
MEXIy YJaCTHHKAMH IMPOEKTa. DTO MOXET OBITh OCOOEHHO MOJE3HO MpPHU
paboTe B yHaJeHHBIX palOHAaX, TAE CBSA3b MOXET ObITh OrpaHHYCHA.
[{upoBble TEXHOIOTUH ITO3BOJIIOT OOMIATHCA Yepe3 HHTEPHET, HCIOIb3Ys
BUJICOKOH(EPEHIINN 1 APYTHE CPEACTBA CBS3H.

[poriecc ObICTPBI U MPO3PaYHBINA: BUAHO, KTO M KOTJIA MOATKCAN, HA
KaKoOM 3Talle 3aCTONOpPHIOCh. ECIM OTBETCTBEHHOE JHUIIO HAaXOIUTCS Ha
CTpOIKe MM B KOMaHIUPOBKE, 3aMUHOK He OYyZeT, eClIi €CTh HHTEPHET. DTO
MO3BOJISIET HE CIAaBaTh JOKYMEHTHI ITOCT(AKTYM U He OMIMOAThCs B CMETaX.
Bce mpaBkm MOKHO BHECTH 3a HECKOIBKO MHHYT, a IOJMEHHTBH, Kak
OyMa)KHBI BapHAaHT — HEBO3MOXHO [2].

Onenka WHPOPMANMOHHOW  MOIENH  OOBEKTOB  KAIHTAIBHOTO
CTPOUTENBCTBA 10 00YCTPOMCTBY MECTOPOXKACHHUHN YTIIEBOIOPOAHOIO ChIPhSI
OCYIIECTBIISIETCS C YI€TOM METONNYECKHX PEKOMEHJAlNil 10 MOITrOTOBKE
nHQOpMANMOHHOM Mozenu O00bEKTa KalHUTaJIbHOTO CTPOMTEIHCTBA,
mpeacTaBisieMoit Ha paccmoTperue B DAY «I maBrocakcmeprusza Poccum» B
CBSI3U C TIPOBEJCHUEM SKCIEPTH3bI MPOEKTHON JOKYMEHTAMM W OLICHKH
nHpOpMAIMOHHOM Mozenn O00bEKTa KalHUTaJIbHOTO CTPOMTENHCTBA,
yTBepKIAEHHbIX mnpukazoM @®AY «lmaBrocakcneprusa Poccum» ot
05.03.2021 Ne 48 [3].
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Kpowme Toro, mudpoBoe yrnpasieHne JaHHBIMU MPOEKTa 00yCTPOHCTBA
MECTOPOXK/ICHHS MMO3BOJSIET COKPATHTh BPEMsl M 3aTPaThl HA BBINOTHEHHE
npoeKkToB. biaromapst aBTOMAaTH3allMM MPOLECCOB M HCIONB30BAHHIO
(POBBIX HHCTPYMEHTOB, MOYKHO YCKOPUTbH TPOIIECC MPUHSATHS PEIICHUH 1
YMEHBIIHUTH KOTMYECTBO OLIHOOK.

Hakonen, mudpoBoe yrpapieHue TaHHBIMH TPOEKTa 00YCTpOWCTBA
MECTOPOXK/ICHHS TIO3BOJISET TOBBICUTh ypoBeHb OezomacHocTH. L{udpoBbie
TEXHOJIOTHH MOTYT HCIOJB30BAThCSA I MOHHTOPHUHTA COCTOSIHHS
000py/I0BaHUS ¥ PEIOTBPAIIICHUS aBAPUIHBIX CUTYAIIHA.

B nenom, muppoBoe yrpaBlicHHE NAHHBIMH IMPOCKTa O0YCTPOWMCTBA
MECTOPOXKJCHHS — 3TO S(GQEKTHBHBIA HHCTPYMEHT JJIs TOBBIIICHHS
MPOU3BOMUTENIFHOCTH M KauecTBa pabOThl B OTPACIH JOOBIUM MONE3HBIX
uckonaeMbix. OH TMO3BOJISIET COKPATHTH BPEMS M 3aTPaThl HAa BBIMOIHEHHE
MPOEKTOB, TIOBBICUTh YPOBEHb 0E30MACHOCTH M YIYYIINTh KOMMYHHKAIHIO
MEXy YYaCTHUKAMH MPOEKTA.

[ludpoBoe  ympaBieHWe  JAHHBIMH  TIPOEKTa  00yCTpoicTBa
MECTOPOXKACHHUS HWMEET MHOXKECTBO mpenumyinects. OHO MO3BOJSIET
COKpAaTUTh BPEMsI U 3aTPAThbl Ha BBIIIOJIHECHNUE IMTPOCKTOB, ITOBLICUTH YPOBEHDb
0€30MacHOCTH M YJIy4IIUTh KOMMYHUKAIMIO MEXK/Y YIaCTHUKAMH TPOEKTA.
Kpome Toro, mudpoBoe ymnpaBieHHe AaHHBIMU IPOEKTa OOYCTpOMCTBa
MECTOPOXKICHHS ABIACTC d(P(PEKTUBHBIM MHCTPYMEHTOM JUISl IOBBILICHHS
MPOU3BOAUTENIBHOCTH M KadecTBa pabOThl B OTpaciu AOOBIYM IOIE3HBIX
HCKOIIaeMBIX.
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KOMILIEKCHOE PA3BUTHUE IIPUPEYHBIX TEPPUTOPUIL B T.
BEJI'OPOJ,

PanmonansHOe HCNOIB30BAHNE TEPPUTOPUANIBHBIX PECYPCOB SIBISIETCS
BaXKHOM 3ajmadell B coBpeMeHHOM Mupe. B ocHoBHOM ropoma B Poccun
pacIioNoXeHbl Ha peKkax WM B HEMOCPEACTBEHHON OJIM30CTH OT BOIHOIO
o0beKTa, OIMH M3 Takux roponoB — benropoxa. ['opon mpoctupaercs Ha
oboux Oeperax p. CeBepckuii Jlonen. OHa IpoTeKaeT yepes3 ropof C Iro-
3amajia Ha CeBEepO-BOCTOK. Peka MMeeT ANMHY OKOIO 285 KMJIOMETPOB U
ABJISIETCA OMHUM M3 KpymHeHmux mputokoB peku JloH. Ceepckuil [loner
UrpaeT BaXXHYIO POJb B BOJOCHAOXXEHUH M CEILCKOM XO3SHCTBE peruoHa.
Bropoii ocHoBHOM pekoit sBisieTcs Besenka. OHa mpoTekaeT uepe3 ropoj ¢
1ora Ha ceBep U sBIsieTcs JeBbiM NMpUToKoM CeBepckoro lonma. Ee mauna
COCTaBIISIET OKOJIO 35 KWJIOMETPOB.

OmuuM w3 Hambosee aKTyaldbHBIX BOIPOCOB  COBPEMEHHOTO
IpaloCTPOUTELCTBA SBISIETCS YCTOMYMBOE Pa3BUTHE TOPOICKON Cpesbl.
Bceneacrue Heperynupyemol ypOaHU3aIMu SKOJIOIHUECKUi OallaHe ropoja
3HAYUTEIBHO YXYAIIAeTCs, U3-3a YEro MPOUCXOAUT MAcCOBOE 3arps3HEHUE
cpenbl. B 9TOM  CBA3M CTAHOBUTCS HEOOXOAMMBIM TMOHMCK ITyTeit
9KOJIOTMYECKOI KOMIIEHCAIIUU TOPO/ia ¥ OXPaHBbI PEK OT 3arpsi3HEHU 3a CUET
(YHKIMOHAIBFHO-TUIAHUPOBOYHOH OPTaHU3alUM TOPOJCKUX NPHOPEKHBIX
TEPPUTOPHUH, TaK KaK UMEHHO 3J1€Ch ONPEACNIAIOTCS YCIOBUS YCTOWYHUBOTO
pazButust ropoxa [1]. IlepcrieKTHBHOE ITOBCEMECTHOE aHTPOIOTEHHOE
npeoOpazoBaHue NPUOPEKHBIX TEPPUTOPHH 3a4acTyr0 HEceT 3a coOOH
YXYOIICHHE MX O3KOJOTHYECKOro OalaHca B pE3yiabTaTe COCEICTBA C
3aCTPOCHHBIMHU TeppUTOpHAMHU. JlaHHas mpobiema CTOMT OCTPO, MMEHHO
MOATOMY TIpeJUIaraercsi €€ pacCMOTPEHHE CO CTOPOHBI  BBISIBICHUS
ONTHUMAJBHBIX CIIOCOOOB T'PaJOCTPOUTEIHHOIO OCBOCHUS MPUOPEKHBIX
TEpPUTOPHH, OTBEYAIOIIMX BCEM AaKTyaJIbHBIM HOPMaM M TpeOOBaHMAIM
OXpaHbI MPUPOIBI, @ TAKXKE OXPAaHBI BOTHBIX OOBEKTOB B COOTBETCTBUH C
BomaeiM komekcom Poccwmiickoit ®Deneparm [2] or ypOaHM3ammu ¢
MOCJIEAYIONIMM ~ MCKITIOUEHNEM 3arpsi3HEHHS, 3aCOpPEHHs, 3aWIeHUs ¢
HCTOIIECHUS BOII.

Jns pemeHust CyIIECTBYIOUIMX NPOOJIEM pPa3sBUTHS TPHOPEKHBIX
teppuroputii p. CeBepckuii Jlorer B . benropos chpopMynmnpoBaHa OCHOBHAS
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Lenab JaHHOTO MCCIEJOBAaHUA, KOTOpas 3aKiroyaercss B pa3paboTke
CTpaTeruyl pasBUTHA W TPHHIMIIOB HHTEIPALMK  JIETPaUpYIOIIEro
OeperoBoro NpoCTpaHCTBa C MOCIENYyIOIIeH pEHOBAIMEd B CTPYKTYpY
ropoza.

[lpupeunsle  TEeppUTOPUM HMMEIOT OrPOMHYIO  3HAaYUMOCTh B
TPaIoOCTPOUTEIHCTBE, OHHM MPEACTABISIOT COOOW YHHKAJbHbIE U IIEHHBIE
TIPUPOHEIE 30HBI, PACIIONOKEHHBIE BOJIN3U PEK, PyYbeB M JAPYTUX BOIHBIX
oobexToB. bacceitn p. Cesepckuii [lonen chopmupoBan benroponckum
BOJIOXPAaHWIUILEM, IIOCTPOCHHOM Ha €ro pycie, W BIAJAIONMM B HEro
nputokoM — p. Besenka. Pexa Besenxa B3sna Ha cest Bce (yHKIMOHAIBHOE
pa3HooOpa3ue, HECMOTpsA Ha oOJlaflaHue HAaUMEHBLIUM IOTEHIMAIOM II0
cpaBHeHuto ¢ p. CeBepckuil [lonen, koTopast o0asaeT MIMPOKUM PYCIIOM,
Goraroii (uiopoit u (hayHoOil, U SBIsETCS KpYIHEHIel BOAHON apTepuei T.
Bbenropon. OcHoBHas mpo0OieMa 3aKIO4aeTcs B TOM, YTO K BOHOEMY
BBIXOZAT JIENPECCUBHBIE TEPPUTOPUM — IPOMBILUICHHBIE, XO35SHCTBEHHbIC
npeanpuatus, serxue MDKC u 1.1., KoTopble HAHOCAT BpeAHbIE BO3ACHCTBUS
Ha MPUOPEKHBIC TEPPUTOPUH U AaKBATOPHIO. Takke Ha JaHHBIH MOMEHT B
ropojie CyIecTBYeT podiieMa, CBA3aHHasl C JOCTYITHOCTBIO BOJHON Cpeabl K
TOpPOJICKOMY JKUTEJI0, TaK KaK B OCHOBHOM OHAa «OTPE3aHa» pa3lInuHbIMH
MIPOMBIIUICHHBIMH TPENNPHUATUSIMUA U JETPaUpPYyIOLIMMU HEPALUOHAIBHO
HCTIONB30BaHHBIMU NPOCTPAHCTBAMH [3].

OtcyTcTBHE BENONEIIEXOAHBIX CBsI3el MEXIY LIEHTpoM I. benropon,
napkoM [ToGepl, TOPOACKUM IULSKEM M OCHOBHBIMH 3€JICHBIMH MaCCUBAMHU,
MECTaMH OTAbIXa, TakuM Kak «lIukHuk-mapk» u jecomapk "CocHoBKa',
MOXET CHI)KaTh NPUBJIEKATEIbHOCTh PEKPEAIMOHHON TOPOJICKOI cpensl U
YpOBEHB yIOBJIETBOPEHU uTeiei (puc.l, a).

B coBpemeHHBIX Tropogax BcE€ OONBINYI0O 3HAYMMOCTh TpHOOperaer
0011Ieropojickasl cucremMa OOIIECTBEHHOr0 IIEHTpa. JTa cUcTeMa 00beINHSET
pa3HoOOpa3Hble OOBEKTHI M IPOCTPAHCTBA, CO3JaBas LEHTPHl AKTHBHOH
KHU3HH, oOMeHa M B3amMmopneicTBua. OHa cHocoOCTBYET (OPMHPOBAHHIO
LEHTPOB MPUTSHKEHUs, TIE OJKUTENH MOTYT BCTPEYaThCs, OTABIXATh,
Pa3BUBATHCS M yJaCTBOBATh B PA3IIMYHBIX MEPONPHATHIX, CIOCOOCTBYS TEM
caMbIM (POPMHUPOBAHHMIO JKUBBIX M IWHAMHYHBIX TOPOICKHX cooOmecTB. B
IpaloCTPOUTEIFHOM IUIAHUPOBAHUU T. benropox cymecTByeT mpobiema,
CBs3aHHAS ¢ (POPMHUPOBAHHEM OOIIETOPOACKON CHCTEMBI OOIIECTBEHHOTO
meHTpa. OtcyrcTtBHe eanHOW HabepekHOHM C  ypOaHW3HPOBAHHBIM
MPOTYJIOYHBIM MapiipyroM Bhomb pek Besenka m Cesepckuit Jloner
HCKJTIOYAeT BO3MOXHOCTh B3aMMOJICHCTBHS HETOCPEINCTBEHHO IIEHTpa
ropoja ¢ TaKUMH KPYITHBIMH NPUPOAHBIMU PEKPEAllMOHHBIMU 30HAMH Kak
«[IukanK-Mapk» u Jsecomapk COCHOBKA, Kyga CTPEMHUTCS TOPOACKOE
HaceJIeHHE W TYPHUCTHI JJIsl aKTUBHOTO WJIM THXOro oTabixa. KommiekcHoe
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pasBUTHE TIPUOPEKHBIX TEPPUTOPUI TIPHBEAET K pELICHWIO JaHHOU
TPaIoCTPOUTENBHON TpoOsieMbl. B memoM, co3maHue eanHOi cucTeMbl
OOIIECTBEHHBIX IIEHTPOB B TOpOJIE SBIISICTCS BaXHBIM (PAKTOPOM IS
YAY4IICHUs] KauecTBa JKW3HHM TPaXk[IaH, Pa3BHTHS COLMAIBHBIX CBs3EH U
pa3Hoo0pa3us KyabTypHO# xu3HH (puc.1, 0).

Puc.1 — Csa3HOCTB MPUPOAHO-IKOTOTUUECKOr0 KapKaca:
a) CYIIECTBYIOIIEe MOJIOKEHHUE; 0) IPOEKTHOE MPEIIOKEHHE;
Cocr. KacenkoBa A A.

Pa3Butue TeppUTOpHil C HEPACKPHITHIM MOTEHLIAAIOM, HAXOALIUXCS B
JerpaiupyroIeM COCTOSIHUH, SIBIISIETCS Ba)KHBIM acleKToM
IpaJOCTPOUTENBHOM NOMUTHKY T. benropon. OHM 006s1a1a0T 3HAYUTENEHBIM
MOTEHIMAJIOM Uil cO3JaHusi  KOM(OPTHOH  TOPOACKOH  cpenpl,
pa3HOOOpa3HBIX (OPM OTAbIXa, PEKpPealdd W COLMATbHOW aKTHBHOCTH.
[IpoexTupoBanue U pa3BUTHE NPHOPEKHBIX TEPPUTOPHIl TpeOyeT ydera H
0aJTaHCHUPOBKH Pa3MYHBIX ACIEKTOB, TAKUX KaK JOCTYIIHOCTh, COXpaHEHHE
MPUPOIHOH cperbl, HYHKINOHATIBHOCTD U 3CTETHKA.

B KkoHTekcTe OerpaaMpyroliuX TEPPUTOPUA M TEPPUTOPUM C
HEPACKPBITHIM IOTEHIMAJIOM, CTPaTerMd pa3BUTHA NPHOPEKHBIX 30H
CTAHOBATCS HEOOXOIUMBIM HHCTPYMEHTOM MX BOCCTAHOBJICHHS U aKTUBHOT'O
UCIIONB30BaHMA. Takue TeppUTOpPHH, YacTO OCTAaBICHHBIE O€3 JOIKHOIO
BHUMAaHUsI, MOT'YT OBITh IPEOOPa30BaHbI M IIPEBPAILCHBI B IPUBIICKATEIILHBIC
U (YHKIMOHAIBHBIE OOIeCTBEHHBIE MPOCTpaHCTBa. [IpoaHann3mpoBaHo H
OIIPEZIETIEHO HECKOJBKO CTPATErWMii pa3BUTHS TNPHOPEKHBIX TEPPUTOPUIL
Broib pek Cesepckuii Jlonen u Besenka B 1. benropon, koTropbie MOTyT OBITH
MIPUMEHEHBI B KOHTEKCTE MX AErpajalliyl WM HEPACKPHITOTO ITOTEHIHAIA

(puc.2):
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Puc.2. Crpateruu pa3BurHs npuOpexHbIX TeppuTopui p. CeBepckuii IOHEI BAOJIb
yi1. Bormuanckas: a — «K Bojie 1 1o 6epery»;
0 — «Kpacora 3a KaxIpIM OBOPOTOM»; B — «/I3 3apociieil v rpsi3u B yIOT»;
r — «OuepunBas kpas»; 1 — «O0beANHAS IPUPOIY»;
Cocr. Kacenkosa A.A.

1. Crpareruss "K 600e u no Oepecy” oOCHOBaHa Ha pa3BUTUH
MPUOPEKHBIX TEPPUTOPHH C aKIIEHTOM Ha MX JOCTYITHOCTh U HCTIOIb30BaHHE
B KayecTBe MpPOryJo4HBIX 30H. OHa IpeaycMaTpuBaeT —CO3JaHHe
NIPUBJICKATENBHBIX W (DYHKIHMOHAJIBHBIX HAOEPEXKHBIX, OOecHeYeHue
CBOOOIHOTO JIOCTyNa K BOAE H pa3pabOTKy HWHQPACTPYKTYPHI IS
koM(opTHOTO NPeOBIBaHMS JIIOJICH BIIOJIb OEPEroBbIX JIMHHH.

2. Crparerus "Kpacoma 3a kasicovim nosopomom” BKIIOHaET B ceOs
yIeJeHne 0co00ro BHUMAHHS ICTETHYECKOMY ACIEKTy NpH pa3paboTke U
CTPOMTEIBCTBE HOBBIX JKWIIBIX KOMIUIEKCOB, OOIIECTBEHHBIX LEHTPOB,
PEKpEallMOHHBIX TPOCTPAHCTB M JPYIHX OOBEKTOB Ha NPHOPEKHBIX
Tepputopusax. OCHOBHasI LIeJTb - CO3JaHHIE IPHUBJIEKATEILHON U TApPMOHUYHOM
TOPOACKOH cpeibl, KOTOpask IPUHOCUT PAJOCTh M YIOBIETBOPECHHUE KHUTEISIM
Y TIOCETUTENSM Topona [4].

3. Crparerus "Mz sapocneti u epssu ¢ ylom" TpeicTaBiser coOon
MOAXON K Pa3sBUTHIO NPHOPEXKHBIX TEPPUTOPHIL, KOTOpblEe paHee ObUIM
3apocmmMu Wid 3a0pomieHHBIMA. OCHOBHASI TENTb - TMPeoOpa3oBaHUE ITUX
30H B YIOTHBIE M IIPUBJICKATEIbHbIC MECTA JJIsl TPOXKUBAHMUS U O0LIECTBEHHON
nestensHocTH. OpraHu3alys IPOCTPAHCTB NMPUOPEKHBIX TEPPUTOPHI
00€CIIeYnT BO3MOXKHOCTH JajlbHEWIIET0 Pa3BUTUS NPHOPEKHOH 30HBI M
ropoja B LEJIOM, TAPMOHHYHO COSIUHSAS €r0 C BOZOEMOM, 33 CUET IMOAX0/a
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9KOYCTOHYHBOH Cpejbl Ha OCHOBE «OMOCOBMECTUMOT0» (hopMooOpa3oBaHuUs
U COIIACOBAHHOCTHU C MPUPOJHBIM KOHTEKCTOM [5].

4. Crpateruss "Ouepyusas Kpas" B Ppa3BUTHH TIPHOPEKHBIX
TEPPUTOPUN OCHOBBIBACTCS HA CO3JIAHWH JIOKAJTBHBIX 30H C Pa3IMIHBIMH
GYHKIUAMYU ¥ TIpeaHa3HaueHusAMU. [lenb - pasHooOpa3uTh MCIOIh30BAHUE
MIPUOPEKHBIX TEPPUTOPHUIA, YTOOBI KaXk[asi 30HA Mpeiaraia OnpeIeIeHHbIN
BHJ] aKTUBHOCTH WJIH OTIBIXa, OTBCYAIOIIMN IMOTPEOHOCTSIM Pa3IMIHBIX
TpYMII TIOJEH.

5. B crpareruu "Ob6vedunsisi npupody” oCHOBHBIM (DOKYCOM SIBIISETCS
COXpaHCHHE W PA3BUTHE MPUPOIHBIX JIAHAMAPTOB O0€3 aKTHBHOM 3aCTPONKH.
Crpareruss  HampaBjiecHa Ha  MaKCHMaJbHOC  HCIOJNB30BAHHUE U
npeoOpa3oBaHUe MPHUPOIAHBIX PECYPCOB IS CO3MAHHS YHUKAJIbHBIX U
MIPUBJICKATEIBHBIX MIPOCTPAHCTR.

Pemriennem mipoGiieMbl  (hOPMHUPOBAHUS  OOIIETOPOJICKON  CHCTEMBI
OO0IIECTBEHHOI0 LIEHTPa B T. Benropom MoXeT MOCHyXHTh KOMIUIEKCHOE
pa3BuTHE TPUOPEXKHBIX TeppuTOopuid. [lyrem peHoBalmu Jerpaaupyromnx
TEPPUTOPUH U TPeOOPA30BaHKS TEPPUTOPUI C HEPACKPBITHIM ITOTCHIIHAIOM
B COOTBETCTBHM CO CTPATETHSIMHU DPa3BUTHs NPUOPEKHBIX TEPPUTOPHUIL.
O6’bellI/IHCHI/IC Pa3INIHBIX O6H_ICCTBCHHBIX IMPOCTPAHCTB yayquuT Ka4dyeCTBO
KM3HH, COLMAJIbHOE W KYJIbTYpHOE pasHooOpaszue. Epunas cucrema
OOILECTBEHHOTO0  IIEGHTPa  YKPENUT  COLMAIbHYIO, KyJIbTYPHYIO,
SKOHOMHYECKYI0O M JKOJIOTHYECKYI0 YCTOMYMBOCTH T'OpOJa, MOAIEpKUBAs
00ILIECTBEHHBIE CBSI3H U MPOLIBETAHUE TOPOJICKOI CPEIbI.
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OCOBEHHOCTH ITPUMEHEHHUSA CTAJIbHBIX KOHCTPYKIIUI
B COCTABE BbICOTHBIX 3JIAHUI B P® U 3A PYBEXKOM

B Hacrosimiee BpeMsl aKTyalbHOCTH BBICOTHOI'O CTPOMTENBCTBA
oOBsCHSIETCS ~ OBYMS  NPUYMHAMH:  HEXBAaTKOH  TEPPUTOPUU IS
CTPOUTENBCTBA M CTPEMUTENIFHBIM POCTOM HAacelleHHsT B 3KOHOMHYECKH
pa3BUTHIX roponax. Tak Oyayiee STUX paiioHOB CBS3aHO CO CTPOUTENBCTBOM
«HeOOCcKpeOoBy), uMerunMX psaa npeuMyniectB. OCHOBHOE M3 HUX —
JIOKaJIN3alusl 3HAYUTCIbHBIX O6’])CMOB B COCTaBC BCCTO 3/1aHUA. B rpaHuax
OJIHOM TEPPUTOPUU MOKHO 3aMPOCKTUPOBATH O(PHCHI, aAMUHHUCTPATHBHBIE
YUPEXKICHUSL, )KUIIbIE U TOPTOBO-Pa3BIIEKATENbHbIE TUIONIAJIH, YTO PEaIu3yeT
OJIarOMPHUATHYIO 00CTAHOBKY ISl BECHHS OM3HECa, IKOHOMHUYECKOT0 POCTa
ropoJia U COLMAIbHOM )KU3HU HACETCHHS.

Kak wu3BecTHO, NpHMEHEHHE CTaJbHOIO Kapkaca B CTPOHUTENLCTBE
3HAUUTENBHO CHIDKAET Maccy 3maHus. C pa3BUTHEM HH)XEHEPHOH IIKOJBI
METaJUIMYECKUH KapKac CTaHOBUTCS BCE CIIOXKHEE, IMOABIIAIOTCS HOBBIC
HHXXEHEPHBIE pelIeHHs, KOHCTPYKTHBHBIC 37eMeHThl. CTalbHbIE KapKachl
CIIOCOOHBI PAIMOHAJIBHO BOCIPUHUMATh 3HAYMTEIbHBIE HarPYy3KH, TaK Kak
HMEIOT BBICOKYIO JKECTKOCTh M HECYIYIO CIIOCOOHOCTb NPH CPaBHUTEIBHO
HeOOJBIINX CEeYeHHAX M Macce. Hecyiiasg CrocoOHOCTE M KECTKOCTh
CTAJIFHOTO KapKaca BBICOTHOTO 3[aHHS ONpenensercss B3auMOIEHCTBHEM
BCEX DJIEMEHTOB KapKaca — KOJIOHH, CBA3EH U MEPEKPHITHI.

3apyOexHasi NPAaKTHKAa BBICOTHOTO CTPOUTENBCTBA HMEET BEKOBYIO
ucroputo. OmHMM U3 TEPBBIX MHOTO3TAXKHBIX 3MAHHUH €O CTalbHBIM
KapkacoM ObIIa YeTBIpEXdTaxkHas mIokonaaHas (padpuka MeHbe B paiioHe
[Mapmwxa (1872 r.). 3manue onmpanoch Ha MOIIHBIE KOHTP(HOPCH! TIOTHHEL,
KapKac Hapy)XHBIX CTEH - Ha 00BA3KY M3 LIBeIepoB. Bce ropusoHTansHbIe
HAarpy3kd BOCHPHUHUMAJINCH CBSA3AMH, HMEOIUMH (GopMy poMOOB,
YCTaHOBJICHHBIX BJIOJIb HAPYKHBIX cTeH [1].

B 40-e rr. XX B. B CHIA mnpoBOmWTCS CTPOMTEIHCTBO MEPBBIX
BBICOTHBIX 3JaHMH C METaJUIMYeCKUMHU KapKacaMh. AKTHBHOE DPa3BUTHE
BBICOTHOTO CTpOMTENhCTBA Ha Tpumepe Hplo-Mopka mokassBaor $oTo
(Puc. 1).

[lepBBIMH B CTPOHTEIHCTBE MHOTOATAXKHBIX 3JaHHH HCIIONB30BAINCH
CBSI3EBBIC KapKachl, Jajnee IPUMEHEHHE pPaMHO-CBS3EBOM CHCTEMBI
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MO3BOJNMIIO JOCTHYh TpeOyeMmoii xecTkocTH. CHycTs JOecsATHIETHE C
MOSIBICHUEM CBapHBIX KOHCTPYKLHUHA Y3JI0B IIMPOKOE PaclpoCTpaHECHHE
MOJTYYHIIA PaMHbIe cUcTeMbl. OrpaHHYeHHOE IPUMEHEHNE PAMHOTO KapKaca
B HACTOSINEE BPEMS CBA3AHO C HU3KUM YPOBHEM YHH(DHKAIMH 3JIEMEHTOB
pam u mpeo0IIaJaHueM PYJIHBIX OTIEPAIHil IPH CO3IaHUM Y3IIOB [3].

C 1960-x TT. B BBICOTHOE CTPOUTENHCTBO AKTUBHO BHEAPSIOTCS HOBBIE
KOHCTPYKTUBHBIE CHCTEMBI — CTBOJNIbHAas © 000j0ukoBas. CTBOJbHAsS
cucTteMa pa3BHUBajach uid 30aHui BeicoTol 10 300 M. B MupoBoii npakTuke
ObuTa pa3paboTana 000104KOBas (KopoOUuaTas) KOHCTPYKTUBHAS CHCTEMa, B
KOTOpoH TpeOyemass HM3THOHasi KECTKOCTh OOECHeunBaeTCS HapyKHOM
obomoukoit. KiaccnueckuM MpUMEpOM TaKoOW CHCTEMbI SIBISICTCS 37aHHe
«Sears (Willis) Tower» (Puc. 2) Beicotoit 442 M (r. Yukaro, 1974 r.).

9 e

S YAl

Puc. 1 O6uwmit Buzx paiiona Mauxstren B Hero-Fopke B 1921-1984 rr. [2]

BMmecTte ¢ kapKacHBIMH 3JaHUSAMH ¢ Hadana 1960-x IT. HauWHAeT
pa3BHUBATHCSI HOBBIM KJIacC JIOMOB C TOABECHBIMH 3Takamu. B 1963r. B
AHTBeprieHe TOCTpoeHO 14-3TakHOE 37aHWE, WMEKOIIEe BHCAIYIO
KOHCTpYKIHI0. Takxke IpUMEpOM 3[1aHHs C KOHCOJIBHBIMU TaXKaMH CITY)KHT
6anrns «Aspire Tower» (Puc. 3) Beicoroii 300 M (. {oxa, 2007 t.) [2].

[upokoe pacnpocTpaHeHHE MOTYYHIH KOMOWHUPOBAaHHBIE CHCTEMBI:
CTBOJIbHO-000I04KOBasi («Tpy0da B TpyOe») M KapKacHO-00o0jo4koBas. B
KOMOHMHAIMM CTBOJNIBHOH ¥ OOOJIOYKOBOW CHCTEM BHYTPEHHHH CTBOJI
00bEAMHEH C HApY)KHOH OOONOYKOW TMpHM TOMOIIM  AyTPUTEPHBIX
KOHCTpykumil. Kimaccumdyecknit mpuMep peann3anun CHCTEMBI «Tpyda B
TpyOe» - bamms «Capital Gate» (Puc. 4) [2] Boicoroit 165 m (OAD, 2011r.).
OpHUM M3 NEPBBIX BBHICOKHX 3/1aHUH M3 CTAIBHOTO KapKaca, BO3BEICHHBIX B
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Poccun B 1904r. cran [lom 3unrepa B Cankr-IlerepOypre (Puc. 5). 3nanue
HACYMTHIBANO WICCTh 3TAXEH M MaHCapay C KymoiaoM. MeTanyecKui
KapKac B OCHOBE 3/aHMS TO3BOJISUT YCTPOHTh B HEM OIPOMHBIC OKHa-
BUTPHHBL.

Puc. 2 3nanue «Sears Puc. 3 Ctpoutenscreo ~ PHC. 4 CTPOIfITeHBCTBO
(Willis) Tower» Gautan «AspireTower»  Oamnu «Capital Gate»

B nepuon ¢ 1947 no 1957 ronet B MockBe CTpOMIIN U3BECTHBIE BCEM
CTaNMHCKHE BBICOTKH. C HCIOIB30BAHMEM PAaMHBIX M PaMHO-CBS3EBBIX
cucrem B Poccuu B 50-60 rogpt XX B. ObUIM NOCTPOCHBI BHICOTHBIE 3[IAHUS
OOILECTBEHHOT0 M XHJIOro HasHaueHus. C MPUMEHEHeM PaMHOW CHCTEMBbI
6buT0 BO3BeneHo 3aanne MU/] Ha Cmonenckoi-CeHHol mtoraau (BeIcoTa
125 ™). 3aanue riaBHoro koprnyca MI'Y u roctuHuibl «YKpauHay ObuH
JIOCTATOYHO BBICOKUMH JJIs pamMHbIX cucteM (183 M u 144 M) u mpu ux
CTPOHTENIbCTBE ObLTH HCIIOIb30BaHbI HOBBIE JUTST Poccun
HHU3KOJIeTHpoBaHHbIe cTanu Turna HII2 [4, 6].

B 1970-M roay nosiBuiochk BbIcOTHOE 3aaHue CoBeTa SKOHOMHUYECKOM
B3aumMornomortnu (Puc. 6). 3manue UMeno KOHCTPYKTHBHYIO CXEMY KapKaca ¢
MIPOCTPAHCTBEHHON CHCTEMOM CBs3€ii B BHAE JKEIE300€TOHHOIO SApa.
Omuako ¢ 1 mo 15 3Taku KOJOHHBI C OOJBIIMMM HArpy3KaMu OBIIH
apMHUPOBaHbI KECTKMM apMaTypHBIM CEPICYHHKOM. biaromaps sToMy
pasMep OETOHHOIO CEYCHMS KOJOHH B HIDKHUX dTa)KaX ObLT TAKHM K€, KaK M
B BEpPXHHUX dTaxax [3].

B mauame 2000-x IT. Hayayics MacCIITAOHBIA CTOJIMYHEBINA IIPOEKT
crpourenbetBa MM/l "MockBa-CUTHU" ¢ mnpuMeHeHHEM CTaIbHBIX
koHCTpyKiuid. OnuH U3 1oMOB KoMIniekca "banras Ha HabepexHoi" (268 M,
610K «C»). Bropoii 00bekT - 6arras "EBpa3us”, BbICOTa KOTOPOH COCTaBIIsCT
309 merpoB (Puc. 7) [5]. OnHa siBisieTcss BTOPBIM IO BBICOTE 3/IaHHEM Ha
MeTayumaeckoM kapkace B EBporre. [TepBoe mecTo 3aHmMaet Oamras "Jlaxta
Hentp" B Cankt-IletepOypre (Bbicota 462 M, 86 staxeii) (Puc. 8).
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Puc. 5 3nanue «/Jom Puc. 6 3ganne COB  Puc. 7 bamns «EBpazus»
3uHrepa» r.Mocksa r.MockBa

N

Puc. 8 [1nan xkapkaca 0JHOTO U3 ayTPUTEPHBIX STaXKEH
«Jlaxrta Llenrpa»

Ha ceromnsmnuil neHs B Poccuu cranb aKTUBHO HCHOJIB3YETCS MPHU
CTPOHTENbCTBE JKUIBIX KOMITIEKCOB. COBpEMEHHBIM MIPUMEPOM CTaJl KITON
komruiekc «IlokmoHHas, 9» C HCIOIB30BAaHHEM CTaNbHBIX KOHCTPYKILIHH.
BricoTta HOBOCTpOIikH cocTaBmseT 32 3Taka U IATh MOA3EMHBIX dTaxkel. B
MPOEKTe TNPUMEHEHBI CTaJbHbIE KOHCTPYKIIMH B KAdeCTBE CEPIICYHHUKOB
CTaJIeXKeTe300€TOHHBIX KOJMOHH (nByTaBpel 35K2),  Ganmok (IByTaBpbI
40I1), a TakxKe B KadecTBe CBS3EBBIX 3JeMeHTOB (aByraBpbl 401 u
3011I1), xoropsie (HOPMUPYIOT OCHOBHOI KapKac >KECTKOCTH 314aHus. Sapo
JKECTKOCTH KOMIICHCHPYET TOPH3OHTAIbHBICE HATPY3KH,  BBI3BIBAEMBIC
BeTpoM [7].

Takum obpaszom, 3a nepuof ¢ 1940 rr. mo 2017 rr. HaKoIIeH 6OMbIION
OTIBIT TIPOEKTUPOBAHMS, CTPOUTENHCTBA M SKCIUTYaTAIllH BBICOTHBIX 3aHHUN
B Poccun [8]. OueBHIHO, B BRICOTHOM CETMEHTE CTPOMTEIHCTBA HamOoiee
SIPKO BBIPa)KEHBI WHXKEHEPHO-CTPOUTENBHBIC UACH B 00JACTH MIPUMEHEHHUS
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CTaJIbHBIX KapKacoB.
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BE3OIMACHOCTD 3JAHUI U COOPYKEHMIA: OT ITIPOEKTA,
J0 ITAIIA SKCIINIYATAIIUA

Kaxxnoe 31aH1€e U cOOpyKeHHE, KaK KUI0e, TAK U IPOU3BOACTBEHHOE,
MPOXOAMUT OONBIIOH MyTh peaju3aluH: OT MPOEKTa, N0 (aKTUIECKOro
Bo3BeAeHUA. Ha KaxaoM U3 JTanmoB IUIAaHUPOBAHUS M IOCTPONKH
COOpPY)KEHUsI, NPOEKT IPOXOJUT MHOXECTBO IPOBEPOK B Pa3IUUHBIX
HHCTaHIMAX, lITO6I)I COOTBETCTBOBATHL BCEM HOpMaM H T’pe6OBaHI/IﬂM,
NpEaABABIAEMbIM K KOHKPCTHBIM KUJIBbIM, 06Ll_[eCTBeHHI)IM nJIn
NPOMBINIICHHBIM 00beKTaM [ 1]. DT HOPMBI U TPaBHiIa HEOOXOAUMBI, YTOOBI
O6J'ICF‘II/ITB, CTPYKTYpUPOBATh U 06ecneq1/m> COOTBCTCTBHEC BO3BOAUMOI'O
COOPYKEHUS CIETYIOLUUM KPUTEPHUSIM:

e OmnpezaeneHrue COOTBETCTBUS CTPOUTENBHOM MPOIYKIIMH CBOEMY
HAa3HAUYEHUIO M CO3JaHUE OJAaroNpHATHBIX YCIOBHI KM3HENEATEIbHOCTH
HaceJIeHHs;

e (OOGecneunTs 6€301aCHOCT CTPOUTENBHOM IPONYKIMH TS XKU3HHU U
3JI0pOBbs JIIOJEH B NPOLIECCE €€ MPOU3BOJCTBA U SKCIIITyaTallH;

e OOecreynTh 3alIUTY CTPOUTEIBHOW NPOAYKUHMH M JIIOAEH OT
HEOJIAaTONPHUATHBIX ~ BO3ACHCTBMH C Y4eTOM pHCKa BO3HHUKHOBEHUS
YpE3BbIYANHBIX CUTYALIUI;

e TlapaHTuUpOBaTh HAJEKHOCTH U  KAadeCTBO  CTPOUTEIBHBIX
KOHCTPYKIIUI U OCHOBaHMH, CHCTEM HHXEHEPHOTO 000pYyJOBaHMUS, 31aHHI 1
COOpYKEHU;

e KoHTponupoBaTh BBIMOMHEHHE 3KOMOIMYECKHX TpeOOBaHUH,
palvOHAIbHOE HCIOJIB30BAHUE IPUPOIHBIX, MAaTEPHANIBHBIX, TOIUIMBHO-
9HEPreTUYECKUX U TPYHAOBBIX PECYPCOB;

e (OOecreynTh B3aMMONOHUMAHNE TIPH OCYIIECTBICHUN BCEX BHIOB
CTPOUTENBHONW [EATEIPHOCTH U YCTpaHEHHE TEXHHUYECKHX O0aphepoB B
MEXIYHAPOIHOM COTPYAHUUYECTBE.

OTH W Apyrue HOPMBI M IIPAaBWIA TPH CTPOUTEIHCTBE MPOMHCAHBI B
CHullax, 'OCTax u 1pyriux HOpMAaTUBHBIX TOKYMEHTAX, 3aKPEIICHHBIX Ha
3aKOHO/IaTEIbHOM YpOBHE PD.

[Ipumepamu TakuX HOPMATHBHBIX TOKYMEHTOB SIBIISTFOTCSI:
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e CHull 2.01.07-85 «Harpy3ku u BO3JIEHCTBUS»: YCTaHABIMBAET
TpeOOBaHMS K CHETOBBIM, BETPOBBIM, CEHCMUYECKHM M JAPYTUM Harpys3Kam,
KOTOpBIE TOJDKHBI YUUTHIBATHCS TIPH ITPOSKTUPOBAHUH 3JIaHUH.

e CHull 31-01-2003 «3nanus JKUJIBIE
MHOTOKBApTHPHBIE): COAEPKUT TPeOOBaHUS K MPOESKTHPOBAHHIO IKHIIBIX
MHOTOKBApTHPHBIX 3aHUH, BKIIOYas MX apXUTEKTYPHO-IUIAHHPOBOYHBIC
pelIeHus, HH)KeHepHOe 000pyI0BaHNE, CHCTEMBI OTOIUICHHSI, BEHTHIISILIUH 1
KOHJULIMOHHPOBAHHS BO3IyXa.

e CHull 3.03.01-87 «Hecymue u OrpakJarolye
KOHCTPYKLIMH»: OMpe/ensieT TpeOOBaHMS K Hecylmled CIIOCOOHOCTH U
HA/IOKHOCTH KOHCTPYKIMU 34aHUWid, a Takke K HX TeIIo3aluTe |
3BYKOM3OJISIIHN.

e TOCT 31937-2011 «3manus u  coopyxeHus. IIpaBuia
00cIeoBaHuss 1 MOHUTOPHHTA TEXHUYECKOT'O COCTOSIHUS»: yCTAHABIMBAET
NOPSZIOK TIPOBENIEHHsT OOCIEeNOBaHMsl 3[aHW W COOPYKEHHH, a TaKKe
MCETOJbI OLICHKN UX TCXHUYCCKOI'O COCTOSIHHUS.

o TOCT 27751-2014 «beronsl. Kiaccupukamus wu — oburue
TEXHUYECKHE TPeOOBaHMUS»: COACPIKUT TpeOOBaHUs K KayecTBy OeTOHa,
UCTIONIB3YEMOTr'0 IIPH CTPOUTENHCTBE 3JaHUH.

e TOCT 53921-2010 «Cramp apmaTypHas TEPMOMEXaHHYECKH,
YIOPOYHEHHas A1 OKeNe300€TOHHBIX  KOHCTPYKLMII»: yCTaHABIUBAET
TpeOOBaHUSI K apMaTypHOW CTajH, WCIOJb3yeMOl TPH CTPOMUTEIbCTBE
3IaHUM.

JIto60e HecOOTBETCTBHE U HECOOIIIOICHNE JaHHBIX PABUII HAa KAKIOM
JTane CTPOUTENbCTBA (OYIb TO MPOEKT MIIH HEIOCPEACTBEHHO ITPOU3BOICTBO
paboT 1o BO3BENEHUIO 31aHUsI) MOT'YT U OyIOyT HECTH 3a cOOOH HeraTHBHbIC
TIOCJIEAACTBHSA PA3IMYHON CTENEHHU TSHKECTH. OTH IMOCIEICTBHS MOTYT Kak
COKpaTUTh AKCIUTYaTallMOHHBIN CPOK 3/[aHMSA M COOPYKEHHUs (WIH CTaTh
NPUYMHON Kakoro-nmubo nedexkra), Tak M INPHUBECTH K HAPYLICHHIO
LEJTOCTHOCTH, HECYIIeH CIHOCOOHOCTH COOpPY)XEHHS U OBITh HPHYMHOM
TPaBMUPOBAHUS WM CMEPTH JIOAEH, KOTOphle OyAyT BO3BOIAWTH WU
SKCIUTYaTUPOBATh MOJOOHOE COOpYKeHue [2].

NmenHo yenoBeueckuii (pakTop SBISETCS TNIABHOW MPHUYMHOM JIFOOOTO
MIPOUCIIECTBUS, CBSI3aHHOTO C TEXHHYECKHMM COCTOSHHEM 3JaHWH U
coopyxeHui. IlpsMO wiIM KOCBEHHO, W3-3a HEBHMMATEIBHOCTH WIN
XaJIATHOCTH OTBETCTBEHHBIX JIUII MPOUCXOMAAT Pa3pYIICHHUS CTPOUTEIBHBIX
KOHCTPYKIIWH, yTpaTa HeCyIell ClIoCOOHOCTH, IMOBPEKICHHE BHYTPCHHEH 1
Hapy)XKHOW OTHENKH, IOSBJICHUE TpemuH, jaedopmarms MNepeKpbITHH,
MIPOTEYKa KPBIII U T..

Ho »tu u mHorme nmpyrue nedexTsl, AedhopManid W pa3pymIeHHS
CBSI3aHBI HE TOJBKO C YEIIOBEYECKON XaJaTHOCTBIO MPY IPOSKTHPOBAHUH HITH
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BO3BEIICHUU coopykeHus [3]. Benp cpemHuil cpok sKCIUTyaTalluyl KHUIIOTO
WJIM TIPOM3BOJICTBEHHOT O 3/1aHusl HaxonuTcs B npeaenax 70 - 100 ner [4]. U
neGeKTBl B CTPOUTEITHHBIX KOHCTPYKIIHSX MOTYT TPOSBHUTHCS B JIFOOOH
MOMEHT Ha MPOTSHKCHUU ITUX JICT.

[TosTOMYy, 4TOOBI IPOUTUTH CPOK IKCIDTYATAIUH 3IaHUsI, HCOOXOIMMO
CBOCBPEMCHHO BBIABIIATH JCPEKTHI W TMOBPSKICHUS, M KAYECTBCHHO WX
yCcTpaHaTh. VI MMEHHO B 3TOM MOXKET MPOSBIATHCS €INE OJWH AaCIeKT
XaJIATHOCTU OTBETCTBEHHBIX JIHII.

HopmaTtuBHBIE  TpeOOBaHMS K  MPOBEJACHUIO  TEXHUYECKOTO
oOcnenoBanus 3MaHUi U coopyxkeHuid, omucanubiec B [OCT 31937-2011
«3manus U coopyxkenus. [lpaBuna oOcCleqOBaHUS W MOHHUTOPUHIA
TEXHUYECKOTO COCTOSHUS», PEIVIAMEHTHUPYIOT, 4YTO MEPUOJMYHOCTH
MIPOBECHUS TEXHUYECKOTO OOCICIOBAHUS 3MIAaHUHA U COOPYKECHHU JOJDKHA
3aBUCETh OT TUMA OOBEKTAa, YCIOBUH JKCIUTyaTallMd, BO3pacTa U APYIHX
¢daxTopoB. B cpennem, oOcnenoBaHue sl TeX 3[JaHUIl U COOpPYKEHHH,
KOTOpPBIE PAcHOJOKEHb B HEONArompHATHBIX YCIOBHSX, PEKOMEHIYETCs
mpoBOAUTE pa3 B 5 yeT. [l Bcex octanbHbIX — pa3 B 10 jer. Ho mepBoe
o0ceI0BaHUE HY)KHO MTPOBECTH HE MO3JIHEE, YeM uepe3 2 rojia mociie BBoaa
00beKTa B IKCILTyaTaluio [5].

Takum 00pa3oM, HECBOEBPEMEHHOE IIPOBEJCHUE OOCIENOBaAHMS, HIIH
HEKOMIIETEHTHOCTh  DKCIIEPTOB, TPOBOJMBIIMX OOCIIEOBAHUE, MOXKET
MPUBECTH K HENOCMOTPY M HEBEPHOH OLIEHKE TEXHHYECKOTO COCTOSHUS
COOPYKEHHsI, YTO MOXET CTaTh OAHUM M3 (HaKTOPOB COKPALICHHS CPOKa
9KCIUTyaTallud CTPOMUTENBHBIX KOHCTPYKIMH M NMPHBECTH K HEOOPATUMBIM
HETaTUBHBIM MOCIICICTBUSIM JIJIs JIFOICH, SKCIUTyaTHUPYIOLIUX JaHHOE 3/IaHuE.
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IIPUMEP THITIOBBIX TE®EKTOB CTPOUTEJIbHBIX
KOHCTPYKIIMHU ITPOU3BOACTBEHHBIX 3JAHUHN

Cnenu¢uka CTpOUTENBEHOM AKCIEPTU3BI IPEAIIoNaraeT 00CIeI0BaHuU
Pa3IMYHBIX COOPYXKEHHH. DTO MOTYT OBITh KaK I'PaXKIAHCKHE 34aHUS, TaK U
NPOU3BOACTBEHHBIE IMOMeNleHHs. Kak H3BECTHO, K COOPYKEHHIM
MPOU3BOACTBEHHOI'0 HA3HAYEHWsS MODKHBI NPHUMEHAThCA Oonee cTporue
TpeOOBaHMA KOHTPOJS Ka4ecTBa CTPOUTENBHBIX KOHCTPYKIHH, IIOTOMY 4TO
cnemuduka  JIOOOr0  MPOM3BOJCTBA  TpENIoNaraeT  MPUMEHEHUE
MHOTOTOHHOTO OOOpYIOBaHMWs, HaJH4YHe IOCTOSHHBIX MEXaHHIECKUX
HAarpy30K Ha KOHCTPYKLMOHHBIE J3JIEMEHTHl M TPHUCYTCTBHE DPa3IMYHBIX
arpecCHUBHBIX CPel, HETaTUBHO BIMSAIONINX Ha OSTOHBI U MeTaUIHI [ 1].

Hecmotps Ha TO, 4TO KaX10€ U3 POU3BOACTB UMEET CBOIO CHEH(PUKY
paboThl, KOHCTPYKIMOHHYIO CXeMY M Teorpamyeckrne OCOOSHHOCTH, BCE
OHHM, 3aYacTyl0, MMEIOT HEKOTOphIe OOIIMe XapaKTepHBIC Aedopmariim,
TIPOSIBIITONIAECS 32 BPEMsI SKCILTyaTaIliX COOpYyXeHus [2].

[Ipumepamu TOHOOHBIX MEPEKTOB U IePOpMaliii B CTPOHUTEIHHBIX
KOHCTPYKIUSX SBJISIOTCS:

1) [MoBpexxaeHne BHYTPEHHEH OTIEIKH CTEH B MTOMEIICHUSX.
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Yacto, BHYTpeHHs  OTAeNKa  OQHCHBIX, JKWIBIX,  JIHOO
MIPOU3BOJCTBEHHBIX TOMEIEHUI MOXKET IOPTUTHCS MM PA3PYIIATHCS BOBCE
BCJIEACTBHE pAa3JIMYHBIX BHEIIHWX HeraTWBHBIX (akTtopoB. K Takmm
(haxTOpaM MOT'YT OTHOCHTBCSL:

- pa3HOCTh TeMIepaTyp BHYTpH IOMEIIEHUs U cHapyxu. Bcuenctsue
TOrO, 4YTO y 3JaHUs MOXET OTCYTCTBOBAaTh WM OBITh HapylleHa
TEIUVIOM30JISIINSA, MOABIAETCA pe3KUi Iepenaja TeMmIepaTyp, KOTOpPBIH
MIPUBOAMT K TIOSIBJICHUIO HA CTEHAX IOMeEIIeHnH KoHpaeHcarta. [lomoOHbII
KOHJICHCAT OKasbIBaeT IaryOHoe BIMSHHE Ha OTIEIOYHBIE COCTaBHbI,
IITYKaTypKy, KpacKy WIM O0OH, BCJIEACTBHE 4Yero MPOUCXOIUT HX
nedopmanus win paspylieHue (Harmpumep, OTCIOSHHE HITYKaTypKH WITH
pacTpecKkuBaHHE KPacKH Ha CTEHAX W MOTONKAX);

Puc.1. [Ipumep paspyieHus: BHYTpeHHEH OTIeNIKY TOMELIEHUH

- CAHTEXHUYECKHUE TIOMEIECHNS, OTEeNIKa KOTOPBIX OCYLIECTBISIACh Oe3
HCIIONB30BAaHMS CIIEUATIBHO pa3pabOTaHHBIX IS 9TOr0 MaTepuanoB. Yacto
MOXHO HaONIOAATh CHUTYallMIO, KOTAA B BAaHHBIX KOMHATaxX MOSBIIOTCS
pa3IYHbIe BCIIYYMBAHUS KPACKH WM IUTYKaTYpKH, KOPUYHEBBIC IISITHA Ha
MOTOJIKAX M CTeHaX, KOPPO3Ms METAJUINYECKUX JIEMEHTOB B MOMEILCHUH.
Bce 310 sBisAeTcs cCleACTBHEM BBICOKOM BIQXKHOCTH B IOMEILECHUH,
OTCYTCTBUSI JOCTATOYHOM BEHTHISALMU U NPUMEHEHUS] HU3KOKa4eCTBEHHBIX
WA HeTIOAXOJSIIIUX K JAHHOMY THITY TIOMEIIEHHUs MaTepraioB [3].

2) edeKThl KIaaKu KUPIUYHBIX CTEH.

3ayacTyro, IJIaBHOM NPHYMHOW nedeKkTa KIaAKd KHPIHYHBIX CTEH
SIBIIIETCA HemOoOpocoBeCcTHAs M HEKBaNU(pHUIMpOBaHHAs paboTa dermoBeka,
KOTOPBIH BO3BOAMII Takue cTeHbl. Cpej OCHOBHBIX OIIMOOK KJIAJKH MOXKHO
BBIJICIUTE: TNPUMEHEHHE HHU3KOKAYeCTBEHHOI0 KupnH4a ¢ JedeKramu
(TIepexor, CKOJIbI, TPEIIUHBI, «IICIYIICHHe» U T.1.), HapyIICHHE NePeBsI3KU
U MepIeHIUKYISAPHOCTH KUPIMYHOH KIIAJKH, HEIOCTATOYHOE 3allofHCHHE
LIBOB PACTBOPOM, JIHOO Ype3MEpHOE YTOJIIEHHUE IIBOB CBBILIE JIOITYCKa.
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Bce BrlmenepeuncieHHOe IPUBOIUT K OCIEAYIOMUM Je(eKTaM CTeH,
TaKUM KaK TPEIINHBI, OTKJIOHEHUE OT MTapaJlIeIbHOCTH CTEH WIIH HOSBICHUIO
30H TpOMEp3aHHs, YTO B CBOIO OYEpElb NPHUBOAUT K TMOBPEKICHHUIO
BHYTpEHHEH oTnenku [4].

Puc.2. Ilpumep KUpIMYHON KIIaJKH, BHITIONTHEHHON C HAPYHIEHUSIMH

3) JlebopMmalMOHHBIC  TpEIIMHBI,  SBJSIFOIIUECS  CIICACTBHEM
Pa3HOHArPY)KEHHOCTH YYaCTKOB 3/1aHHS.

HedopmanmoHHble  TPELIMHBI  SBISIOTCS — PE3YIbTATOM — HaJMYHS
nedopmanmoHHoro mBa. JlepopMalMOHHBIH IOB — 3TO 3a30p MJIM Pa3pbiB
MEXIy IBYMS CMEXKHBIMH KOHCTPYKTUBHBIMH DJIEMEHTaMH (HampuMep
CTeHaMM),  KOTOpBIA  IIO3BOJSIET  KOMIIGHCHMpOBaTh  JedopmManui,
BO3HHUKAIOIME H3-3a YCAAKH, CEHCMMYECKMX HArpy30K WJIH TeIIOBOrO
pacuvpenus. Yame BCEro OH HCHONB3YETCS B 3JAHMAX CO CIOXKHOM
reoMeTpuell (HampuMmep LIKOJaX C HECKONbKUMH HNPHMBIKAIOIMMH OPYT K
JIpYry KOPITyCaMH) WJIA B TIPOCTO JIMHHBIX 3/IaHUX, CBBIIIE 25-30 MeTpoB,
T.K. IPH JOCTWKEHUU NAHHOU JJIMHBI, pa3HbIe y4aCTKU COOPYKEHHUS MOTYT
UMEeTh pa3iIM4HBIE YCIOBHS W OCOOEHHOCTH ae(opManuy, H3-3a Yero
MoCTpajgaeT 3JaHue IeTHKOM [5].

CrencTBHEM HaJIMYMS TAaKUX Ae(OPMALOHHBIX IIBOB OYIYyT TPELIMHBI
Ha CTBIKaX CTPOUTENILHBIX KOHCTPYKIMI (Harmpumep, CTeH), KOTOPbIe MOT'YT
CTaTh MOCTHKAaMH X0JI0Ja U MOPTHTH BHEITHUH BHI COOPYKESHUSL.

4) lebexTbl 6ETOHMPOBAHUS MOHOJIHUTHBIX KeJIe300€TOHHBIX CTEH.

Cpenu cambIX pacnpocTpaH€HHbIX Je(eKToB (M HX NPUYUH) B
MOHOJIUTHBIX ~ OETOHHBIX KOHCTPYKLHSAX  XOTEIOCh OBl  BBIIEIHTD
CIIeTyIOIIHe:

- Kococnmorr Oerona. IlosBisieTcst B pe3ynbTaTe HEIOCTATOYHOTO
VIUIOTHEHHs1 OCTOHHOH CMeCH W HapylleHHs Nporecca 3aJMBKH H
pacnpezeneHusi 0ETOHHON MacChl 10 KOHCTPYKUIMH. [IpUBOAUT K CHUIKEHUIO
HeCyIIe crmocoGHoCTH coopykerus [6].
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Puc.3. [Ipumep MOHOMUTHOM OETOHHON KOHCTPYKIMH (I[OKOJIS),
C TpeLMHAMHU U KOcocIoeM 6eToHa

- mycrotel. OOpa3yloTcss B pe3yibTaTe HENpaBHIbHOW BHOpanun
0eToHa, HapyLIeHHs YCIOBHH pabOTBI CO CTPOUTENBHOH cMechlo. Moxer
NPUBECTH K KOPPO3UU apMaTYpHI.

- Koppo3usi apMaTypsl. [IposiBisiercst B BUie 00pa3oBaHUsl PKABYHMHBIL.
[TosiBnsieTcss B pe3yiabTaTe KOHTAKTa METaJlla apMaTypsl C BIAarodl Wiu
kuciaoramu. [IpHBOOMT K yrpaTe MpPOEKTHOM HeCylled CrocoOHOCTH
Kene300eToHa; B OyAyIeM — K IIOJTHOMY Pa3pyLIEHHIO KaK apMaTypbl, TaK U
BCEH KOHCTPYKLIUH.

5) [IpenmamepeHHBle HApyIIEHUS IEIOCTHOCTH  KOHCTPYKIMHA
MIEPEKPBITHSL.

Yamme Bcero gaHHas NpoOieMa MPOSABIIAETCS B CO3JAHUM PA3IMYHBIX
MOJIOCTEH B MOJIKE IUIMTHI MOKPBITHS WIM MEPEKPBITUS Ui MPOBEICHUS
Pa3IMYHBIX KOMMYHHKAIMN. DTO MOXKET OBITh Kak Ipope3aHue HeOOIbLIOoro
OTBEPCTHSI B OJHOM M3 MYCTOT IUIMTHI, KOTOPOE HE TIOHECeT 3a co0oit
HEraTHBHOTO BO3ZEHCTBHSA Ha HECYIIYIO CIIOCOOHOCTb, TaK M NPOpE3aHHs
00JBIINX MYCTOT, C HApYIICHUEM LEJIOCTHOCTH apMaTypHOro Kapkaca, 4To
CYIIECTBEHHO CHIDKAET HECYIIYIO CLIOCOOHOCTD ITUTHI IEPEKPBITHS M CTABUT
TIOZ BOIIPOC LETeCO00Pa3HOCTh JaTbHEHIIIEro ee NCIOoIb30BaHus [7].
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AHAJIM3 OIIBITA PEKOHCTPYKIIMN COBETCKHUX ITAPKOB B
EBPOIIE HA ITIPUMEPE I'OPOJA BEPJINHE

ITpumepsl 00BEKTOB COBETCKOI'O OINbITA NMAPKOCTPOEHHUSI B MACCOBOM
NOpsIIKE TIPENCTABIIEHBl HAa Beeil Tepputopun Poccuu. B mocnenHue roasl
MOXHO YBHAETb W IPUMEPBl HMX PEKOHCTpyKuuH. OnHAKO BHUMAHUS
JIOCTOMHBI IApKH, IIOCTPOCHHBIE U B €BpONEWCKUX ropoaax. HHbie
MEHTAJIUTET, UCTOPUYECKUH KOHTEKCT, a TaKXKe aJaNTalls IPOEKTOB MO
COBPEMEHHOCTH ITO3BOJIIOT TOBOPUTH O CIIENM(UKE COBETCKOro Mapka B
EBpone. YcmemHol peKOHCTPYKIIMU HEAKTYaJIBHOTO U OOIIECTBA IapKa
MOXKET CIOCOOCTBOBATh W3yYCHHE 3apyOeKHOTO ONBITaA C IOMOIIBIO
HCCIleIoBaHMs MHON (HIocopuy M OTHOIISHUS K JAHHBIM oObekTaM. Llens
HaydHOH paOOTBl — BBIIBICHHE OCOOCHHOCTEH AaKTyaln3alll COBETCKUX
MApKOB B EBPOICHCKMX TOPOAAX W HMX TNPOCHUPOBAHHE HAa POCCHHCKYIO
JNEHCTBUTEIBHOCTD.

OnHrM U3 HanboJIee MHTEPECHBIX U ITOKA3aTENbHBIX TIPIMEPOB MOXKHO
cuntath Spreepark B bepmure. C 1969 roma mapk OBUT €qHHCTBEHHBIM
MECTOM OT[ABIXa JUIA JKHTEJIeH BOCTOYHOM YACTH TOpoja, a MOTOMY
TIOJTH30BAJICS OONBIION IMOMYISIPHOCTBIO. YKe TocIe majgeHus bepmuHckoi

170



CTEHBl W HEYAAaYHOW IMOIBITKM peaeBenonMenta ¢ 2001 roma oObekT ObLT
¢daktnyecku 3abpomen [1]. Ilapk BBIKYyIDIEH B TOCYJapCTBEHHYIO
cobcrBerHocTh B 2014 romy, cmycts ABa roja Hadayiach pa3paboTka
MOATAIIHOT'O IUIaHA PEKOHCTPYKIWH, JUI KOTOPOH TPHBIIECKIN KOMITaHHUIO
Grun Berlin GmbH. CormacHo emy, BO TIJaBe C LENbIO COXPaHUThH
HCTOPHYECKUH OOJIMK M TEPEOCMBICIUTH CYLIECTBYIOIINE PEIICHHs, ObLIN
TIOCTABJICHBI CIIETYIONINE 3a/1a4H:

1. Anmanrarms ucropuueckoro 3aanus Eierhduschen.

2. PecraBparus xoneca 0003peHUs KaK JOCTOMPHUMEUYaTeNbHOCTH.

3. [IlepeycTpoiicTBO 00BEKTOB TOJ MecTa Ui MPOBEIACHHUS
0O0IIECTBEHHBIX MEPOIPHSI THH.

4. BHeapeHue 3KOINOrHYeCKUX TEXHOIOTUIL.

5. Penrenuie mpo0sieM ¢ TPaHCIIOPTHOM JTOCTYIHOCTBIO.

6. Ilpokmagka IuHMHA Ta3onepenadd, 3JIEKTPONPOBOAKH, HMHUTHEBOU
BOIbI U TeJ'IeKOMMyHHKaLIHﬁ.

7. CTpoUTENbCTBO U OOHOBIICHUE TTOKPBITHI JTOPOKEK.

HeoObryHast ucTOpWsl  Mapka  NPOAMKTOBANA  HEOOXOAMMOCTD
COeIMHEeHUsI TPEX KOHIEMIMA: 1) COBETCKMil MapK C aTTpaKIMOHAMH,
CTaBIINHA APKHUM, HOCTAJBI'MYCCKUM BOCIIOMHMHAHWEM B MHaMATH LEJI0I0
MIOKOJIEHHS; 2) 3a0pOLIeHHOE, OTAaHHOE BO BJIACTh IPUPOABI HA JOJTHE FOIbI
MHCTHYECKOE MECTO; 3) MHOroyHKIMOHAIbHAS TEPPUTOPHUS HOBOIO
ropoza, CocoOCTBYIONIAs €r0 KyJAbTYPHOMY M KOJIOTHYECKOMY Pa3BUTHIO.

3nanuto Eierhduschen (Puc. 1), Bkirou€éHHOMY B crimcok Beemuphoro
nacinequs FOHECKO, Obuia Bo3BpalleHa wW3HaudalbHas QyHKOMS Kak
9KCKYPCHOHHOTO pecTopaHa. B nononnenne Ob1mn 00yCTpOeHb! pe3nIeHINH
XyIOKHUKOB M BBICTABOYHBIE IIPOCTPAHCTBA [2].

Puc. 1. 3nanue Eierhduschen
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TBopueckuii moxxox ObUT MPOSIBJICH B OTHOIIEHUH KoJieca 0003pEHHS.
Ha MoMeHT HamucaHus HCCIEIOBAaTelbCKOM paboThl HeOe3omacHas
KOHCTPYKIUS TIOJHOCTHIO JIEMOHTHPOBAaHA, B JaibHEWIIeM e€ (yHIaMeHT
IUIAHUPYIOT TEPEeHeCTH Ha Kpal OyAyllero HMCKYCCTBEHHOTO BOMOEMA H
BO3BECTH 3aHOBO, 4YTO IIO3BOJIMT B HIDKHeHl uactw oOopoTa Koieca
«TporneTeTh» KaOuHKe HaJ Bozaoi. Ha Beicore B 45 MeTpoB OyIeT OTKpPHIT
naHopaMHBIN B Ha Bech Napk [3]. [TomoOHEI X0 criocobeH B Gorbieit
Mepe TpPOSIBUTh MHTEPEC IOCETHUTeNeld K BHOBH OTKPBITOM LEHTPAILHOMN
JIOCTONPHMEYATEIBHOCTH MapKa.

Jpyrue o0beKThl B OOJIBIIMHCTBE CBOEM OBLIM JIEMOHTHUPOBAHBI 11OCIIE
paspylieHui BBHIY MOXXKapoB, aKTOB BaHAAIN3Ma U M3HOCA KOHCTPYKIHH.
OpHaKO MHOTHE U3 YIIETIEBUINX SJIEMEHTOB OYAYT UCIONIb30BATHCS TOBTOPHO
JUIsi 00YCTPOMCTBA HOBBIX ITpOCTpaHCTB. HampuMep, MeTarummueckuii Kapkac
Kunoreatpa 2000 mociayXMT OCHOBOW Kymoja MpHU BXOJAE€ B MapK s
NPOBEJICHUH BBICTaBOK M BCTpeY. 3JaHUE MAacTepCKoil 00yCTpOeHO Mo
KPYIHBIM  BBICTABOYHBIH  KOH(EPEHI-3a], JOMONTHEHO COJHEYHBIMH
MaHEeISIMU Ha Kpbllle U IpadMIecKoil KOMIIO3UIMEeH Ha TOpueBoM dacane
(Puc. 2). Bbum coxpaHeHbl ayTEeHTUYHBIE CTAJbHBIE ONOPHI B MOMELICHUH
Mero hall (Puc. 3).

e e

Puc. 3. Mero hall
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OrpaHnyeHHOE KOJIMYECTBO MApKOBOYHBIX MECT KOMIIEHCHPYETCS
pa3HooOpa3ueM CIoco0OB, C MOMOIIBI0 KOTOPBIX MOXXHO J00paThcs 0
mapka: aBTOOyC, IO€3]I, JIOJKa, BEJIOCHIEH, 3eKkTpocamokar. Llupokuit
BBIOOp MpOKaTa MPEeAOoCTaBJIeH He TOIBKO B CAaMOM TapKe U Ha BXOJIe, HO U B
ONM3NIeKAIMX TOYKaX MOOMILHOCTH. C IOMOIIBIO0 PEKOHCTPYKIUH ITpHYajia
U BOJHOTO IYTH MapK BKIIOYMIM B CHCTEMY HABOJHOIO TpPAHCIOPTA,
TMIPE/IOCTABIISIONLYI0 IOCETUTENSIM HE TOJIBKO HOBBIH CITOCOO ITOCETUTH Cam
mapK, HO U BO3MOXKHOCThH nepensipkenns: o peke llnpee [4]. [TogoOHBIE
pemeHust crocoOCTBYIOT (pU3MYECKOMY pPa3BUTHIO MOCETHTENEH Tapka,
MOOYXTAI0T UX K BEIOOPY 3KOJIOTMYHOrO CIIOC00a MepeIBHKCHHUS.

l'oBopst 00 SKOJOrMYECKOW COCTaBJISIONIEH NPOEKTHBIX pPEIICHHH,
ClIelyeT OTMETHUTh, YTO KOHLENIHUS OrPaHWYEHHOr0 aBTOMOOMIBLHOIO
JIOCTYTIA 3aIIUTUT OT TOKCHYHOT O BO3/ICHCTBHA HE TOJIBKO NPUPOIHYIO CPEAY
caMoro Inapka, Ho M HaxoJsIuiics Hemonman€ky 3amoBenHUK. CreroBaHue
MepaM YCTOHUMBOI'O pPa3BUTHA, TaKHMM KaK KOMIUIEKCHOE YIpaBJIEHHE
JIOKIIEBOH BOJIOH, MCIIOJIb30BaHHE BO30OHOBIISIEMBIX UCTOYHUKOB YHEPIHHU,
TMOBTOPHAs DOKCITyaTallisl MPUTOAHBIX 3JIEMEHTOB KOHCpr'KIlPIﬁ, Y4eT
TpeOOoBaHUi cpeibl OOUTaHUsI MECTHBIX BUJIOB JKMBOTHBIX M pacTeHui [5],
COOTBETCTBYET COBPEMEHHBIM NPHUHIMIAM M JIeJaeT TEPPUTOPHIO Oolee
MIPUBJICKATENBHOMN JUIS TOPOXKaH.

MHorue u3 nDpuEMOB M IPUHLMIIOB, KOTOpPbIE JEMOHCTPHUPYET
Spreepark, MoryT ObITh HCIIOJIB30BAHBI B COBETCKHMX MapKaxX POCCHHCKHX
rOpOJIOB!

1. Ycunenne TeMaTHYECKON COCTABIIAIONICH KaK «MECTa U3 MPOIILIOroy,
€€ COeIMHEHHE C JIONOIHUTENbHBIMHI KOHLETLUSIMU.

2. AKIeHT Ha MPHUPOAHYIO COCTABIAIONIYI0O TIapKa, CO3TaHHE
ONIaronpUsITHON 3KOJIOrMYECKOH CUTYAIUH.

3. IloBTOpHOE  HCMOJNB30BAHHE COXPAHUBIIUXCS  JJIEMEHTOB,
MPOEKTUPOBAHKE HOBBIX OOBEKTOB HA OCHOBE CYILECTBYIOLIMX MOTHBOB.

4. Apanranus BHYTpPH TIapka TPOCTPAHCTB UL MPOBEIEHHS
OOIIECTBEHHBIX MEPOIIPUSATHH.

To xommuecTBO MapKoOB, KOTOPOE OBIJIO OCTABICHO B HAILICH CTpaHE 3a
BpeMs MPABJICHUSI COBETOB, MOXKET OBITh MHOTOKPATHO MCIIOJIB30BAHO JUIS
YCHUIJIEHHSI IPUBJIEKATEIHHOCTH COBPEMEHHBIX TOpO0B. Bo3MOXkeH BapuaHT
co3aHusg OOIIeld TEeMaTUYECKOH ceTH, OOBCAMHSIONICH BCEe B JIAHHBIH
MOMEHT 000co0JIeHHO cymecTBytomme mapku. OmeiTr ropoma bepnmna
HaIIHO JEMOHCTPHPYET, YTO COBETCKHI IMapK HMEET IEepPCIeKTHBbI
TIPUBJIEKATENBEHOTO MecTa, CIOCOOCTBYIOIIET0 9KOJIOTUIECKOMY,
TYPUCTHIECKOMY, SKOHOMHUYECKOMY M 3CTETHYECKOMY Pa3BUTHIO TOPOJA.

173



BUBJIMOTPAONYECKHN CIIMCOK

1. New life for Soviet-era amusement park in East-Berlin // European
heritage tribun : [caiit]. — URL: https://heritagetribune.eu (mara obpamienus:
05.05.2024). — TeKcT : DICKTPOHHBIH.

2. Experience & Discover : Eierhduschen Berlin // Spreepark : [caiiT]. —
URL: https://www.spreepark.berlin/en (mata obpamenus: 05.05.2024). —
TeKcCT : ANMeKTPOHHBIN.

3. Construction & Development : Redevelopment and sustainable
transformation of the Ferris Wheel // Spreepark : [caiit]. — URL:
https://www.spreepark.berlin/en/construction-development/ferris-wheel/
(mata obpamienus: 05.05.2024). — TekcT : 3IEKTPOHHBIH.

4. Concept & Planning : Mobility // Spreepark : [caiit]. — URL:
https://www.spreepark.berlin/en (mata obparuenns: 05.05.2024). — Tekcr :
3JIEKTPOHHBIH.

5. Concept & Planning : Sustainability // Spreepark : [caiit]. — URL:
https://www.spreepark.berlin/en (mata obparuenus: 05.05.2024). — Tekcr :
3JIEKTPOHHBIN.

YK 72.01

Konomueu K.H.
Hayunwit pyxosooumens: Ilepues B.B., npog.
FBenzopoockuii cocydapemesennviii mexnonocuueckuii ynusepcumen
um. B.I'. lllyxosa, 2. beneopod, Poccus

PEHOBALIUS )KNJIBIX KBAPTAJIOB

PenoBauuss — OOHOBIEHHE M TIPOLECC YIYYIIEHHS, IPH KOTOPOM
LEJIOCTHOCTh ~ CTPYKTYpbl He Hapymaerca. C JaThlHU —pEHOBALU
NEepPeBOAMUTCA  KaKk  BO3OOHOBJICHHE,  BOCCTAHOBIECHHE. PeHoBarms
KWMIHOro  QoHma BrIOYaeT B ce0S  KOMIUIGKC — MEPOIPHUSTHI,
OCYIIECTBIIEMBIX B PaMKaX IPOrpaMMBbl PEHOBALMH JKIIMIIHOIO (OHIA.
OcHOBHasl LIeNb 3TUX JCUCTBUH - OOHOBIICHHE XXIJIOW Cpelbl U CO3JAaHHE
KOM(OPTHBIX YCIOBHH IS MPOXKHUBAHUS TPAXKIAH, & TAKXKE OOIIECTBEHHBIX
MIPOCTPAHCTB, YTOOBI MPENOTBPATUTH YBEIMUYCHUE AaBapHHHBIX JIOMOB.
BaxHpIMU acrnieKTaMu 3TOW pabOTHI SBISIOTCS Pa3BUTHE KWIBIX pailOHOB,
yIyqiieHne ux O1aroycTpolCTBa M CO3ZaHHE ONaronmpusiTHON Cpembl Ais
KU3HN HaceneHns. Hem30eKHOCTh PEHOBAIMM JKWIIBIX 3AaHUH BIIOJHE
OXHJaeMa, TaK Kak, C OJHOW CTOPOHBI, CYIIECTBYET peajibHasi ONAcCHOCTh
MPOCTPAHCTBEHHON M COLMAJIbHOM AErpajalyuyd TEPPUTOPUIN 3aCTPOMKU U
YMEHBIICHHUS UX MPUBJIEKATEIHHOCTH B TOPOACKOM KOHTEKCTE, a C IPyroi —
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9TO €CTECTBEHHBIH NPOIECC CTapeHUs KakK (PM3MYECKUX, TaK U MOPAIBHBIX
COCTaBIIAIOIIUX CTpoeHuH [1].

OnHUM M3 caMbIX TEPBBIX IPOSKTOB PEHOBALUH CUUTAIOT OOHOBIICHHE
[Mapwxa B 19 Beke. I'pamocTpouTtenbHble MEpONPUSTHS, TPOBEIEHHBIC B
cronuie OpaHIUK, CYIMIECTBEHHO YIYYLIWIN WH(PAacTpyKTypy ropoma u
TIOCITYXKHJIH 00pa3IioM JUTs MTOpakaHus B IPYrHX Topoaax Mupa. PenoBarus
MPOBOAWIACH IS "JOMOB YMEPEHHOW CTOMMOCTH', KOTOpPBIE COCTaBIISUIN
okono 15% sxunmumHoro Qonna @panmun. OcoOeHHOCTH (HPaHITY3CKHX
MIPOEKTOB 3aK/II0Yaiach B YBEIWYEHHH SHEpreTndeckoi 3¢ (eKTUBHOCTH,
3aMeHe M MOJEPHHM3aLMH TEXHHUYECKOro 00Opy/IoBaHMs, Onaroycrpoiictee
OOIIECTBEHHBIX 30H M JKWIBIX TeppuTopuil. PpaHIly3cKUe CHEHaIuCThl
TaKKe Pellav 3aJa4y N0 YBEITHYCHUIO TUIONMIAIN KaXK/I0H KBAPTHPHI 3a CUET
BO3BEJICHUS IPUCTPOEK MITM COKpAIIEHHs O0IIEro Yncia KBapTHp B 1ome [2].
Janee nporpamMma peHoBaluii pacnpocrpanuiack Ha 3anaa. Tam, mpumepHo
C cepeAuHBl MPOIUIOr0 BeKa, /ISl PEHICHHs  >KWIUIIHOTO KpH3Hca
BO3BOJIMIIUCH THIIOBBIE JKHIIBIE JIOMa, YTO MOBJIEKIO 32 COOOM HM3MEHEHHE
YIOTHOTO M DCTETHYECKOrO BHEIIHEr0 BHUJIA EBPOMNEHCKUX TOPOIOB K
xyauieMy. BosHukia ocrpas HEOOXOIUMOCTh M3MEHHTh 00pa3 u Qopmar
TaKUX TEPPUTOPHiL, KOTOPbIE HE COOTBETCTBYIOT TPEOOBAHHUSM COBPEMEHHON
TOPOJCKOM >KM3HMU.

B mocnenHue necATHieTHss 3TOT TEPMHMH YCTOWYMBO 3aKpemuics B
ApXUTEKTYpHO-CTpOUTENbHOM npakTuke Poccum. Tak ke, kKak U MHOrue
IIpOrpaMMBbl B CTpaHe, PEHOBALIUS KUIIOH 3aCTPONKH, KOTOpas HeoOXxoauma
OOJBLIMHCTBY T'OPOXOB, BIEpBbIE Hayadach B MockBe. Hauamu akTuBHO
MIPOBOAUTHCS. KOHKYPCHI IIPOEKTOB peHOBaluil roposa, a B JajJbHEHIIEM —
peanu3anus MacmITabHOro mpoekra. OJHUMHU U3 JIYYIIHX CTald MPOSKTHI
mpocrekta Bepnaackoro (puc. 1), XopomeBo-MueBHuku (puc. 2),
Ky3pmunku (puc. 3) wu jgp. OcHoBHOW wupeedl pa3BuTHS OBLIO
YCOBEpIIEHCTBOBAHHE OKPYXKAIOIIEH cpelbl, J00aBIeHNe ()yHKIMOHAIBHBIX
30H TeppuTopuu. Hayanu akTUBHO NPOEKTHUPOBATH 3aKPHITHIC IBOPHI O3
MallliH, YTOOBI Y )KUTENEH IOSBUIIOCH YUCTOE B OE30IIaCHOE MPOCTPAHCTBO

[3].

o A
Puc.1 IlpoekT peHoBammu npocnekta Bepraackoro
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A

Puc. 3 [Ipoext peHOBau Ky3pmuHKH

Bo Bpemst pa3paboTKH pelieHui Ha Ha4albHOM CTaMU OCYILIECTBICHHS
MPOEKTOB MPUXOAMIOCH CTAJIKUBATBCS € LEJIBIM psiaoM mpobiem. [Iponece
OOHOBJIEHHSI 3aCTPOMKH KUIIBIX PAHlOHOB BBI3BAJ OCTPBIE AUCKYCCHH MEXIY
CIELMAIICTaMH U )KUTEIISIMH JaHHBIX TeppuTOpuid. HecMoTps Ha mpoGiieMsbl
IIporpaMMa HHTEHCHBHO OCYIIECTBIISIETCS] ¥ aKTUBHO YIyYIIaeT JKUIUIIHYFO
cpely, Ha CeTOTHSIIHUM JeHb, y)Ke 1Mo Beel cTpane [4].

T'opon benropon pasBuBaercs Tak K€ B HOIY CO BpPEMEHEM.
Tepputopun yBEIMYMBAIOTCS M IJIABHBIE YIHUIBl PACIIMPSIIOTCS, aKTUBHO
0JaroycTpanBaloT apKy U CTPOST HOBBIE JKHJIbIE 1oMa. JKuible ToCTpOHKH,
KOTOpbIE OKCILTyaTupyrotrcsi Oomee 50 JeT, uMeOT (QuU3MYECKUH U
MopanbHbIH n3HOC. CTapble JXHUIBIE MACCHBBI TOPTAT HACTPOECHHE U
aTMoc(epy HOBBIX OJaroyCTpOCHHBIX DPAilOHOB, OrpaHHYMBAIOT PA3BHUTHE
LIEHTPaJbHOrO0 paiioHa ropoja. PeHoBamusi cracaeT OT YrHETEHUS U
perpeccun TeppuTOpuH ropoaa. Ha mMecte cTapbIx 1OMOB CTPOSTCS HOBBIE,
KOTOpBIC CTAHOBATCA 3HAYMMON YaCTH BCEH KOMITO3WUIMH W BOCHPHITHSA
npocTpaHcTBa. Jlob6aBnsercst KoM(pOPTHOE XKUIIbE, 9TO MPUBJIEKAET B TOPOT
HOBBIX sxuteneil. OgauM 3 mpumepoB Takux peHoBammil — KK «Ilaprmx»

(puc. 4).
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Ha ceronusimauii neHp chopMupoBaiach MoiHas CTPYKTypa CO3JIaHus
W peaqu3alMd TMPOEeKTOB peHoBanuu. OHa MNPOBOIMTCS Kak 3a CHeT
rocyJapCcTBEHHOr0 OI0JDKETa, TaK U 3a CYET 3aMHTEPECOBAHHBIX HHBECTOPOB
WIN XWIBLOB MOACPHU3UPYEMBIX TeppHTOpHﬁ. O)II/IH U3 CaMbIX OCHOBHBIX
MMOAXOMOB K  (DOPMUPOBAHMIO HOBBIX KBapTajoB pPEHOBAIMH  —
COBEpIICHCTBOBAHME  OpraHM3allid TOPOACKOH  cpenbl. Pa3BuBaror
3¢ PEKTUBHOE HCIIOIb30BAaHNUE TEPPUTOPHH, MOBBIIIAIOT €€ MPOHUIAEMOCTb
3a CHeT CO3JIaHUs MyOJIMYHBIX MPOCTPAHCTB, PA3BUBAIOT YAHYHO-IOPOXKHBIC
CeTH U TpaHCHOpTHYIO uHppacTpykTypy [5]. ObecneunBaercs neuiexoaHas
CBSI3aHHOCTh IYOJIMYHBIX TEPPUTOPUH, CO3JAIOTCAd IPHBJIEKATElbHbIC
MapIIpyThl s Hporyiok. Emie ogHUM BayKHBIM AacCIEKTOM IPOrpaMMEI
SBJIACTCS NEJIMKAaTHas MHTErpalys B CYIIECTBYIOIIYIO TOPOICKYIO Cpeny.
Ona o0ecreuynBaeT OpPraHWYHOE NPHUMBIKAHHE HOBOH 3aCTPOMKH K yxKe
cymecTBytoneii  cpege. OpraHu30BBIBAlOT  JOCTYIIHYIO — COLMAJBHYIO
HHOPACTPYKTYPY: PSOOM C JOMaMHU TOSBISIOTCS LIKOJBI, JETCKHUE Calbl,
JOCYrOBBIE LIEHTPHI U Ap. MHUKpOpaliOHBI 3aIIOMHSAIOTCS HOBBIMH OYJIbBapaMu
C aJUIesIMH, KaYECTBEHHBIM O3€JICHEHHEM U 0J1aroycTpoucTBoMm [6].

PeHoBamusi MMeeT MHOTO IMPEHMYILECTB, YBEIHYMUBAET KOIMYECTBO
0J1ar0yCTpOEHHBIX, HHPPACTPYKTYPHO NOATOTOBIEHHBIX TEPPUTOPUIL, UTO B
3HAYUTENHHOM CTENEeHH 00ECIIeUnT yITydIlIeHHe YPOBHS KHU3HH IpaXkJIaH, a B
NepCHeKTHBE NPHUBENET K CTaOMIN3aliH SKOHOMUYECKOH Cpensl Troposa H
CTpaHbI B [EJIOM.

BUBJIMOTPA®UYECKH CITUCOK
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APXUTEKTYPHbBIE PEINEHUS U151 IOBBILTEHWA
SHEPI'O®PEKTUBHOCTH 3JAHUU

3apyOexHas IPaKTHKA CTPOUTEIHCTBA YHEProdPPeKTUBHBIX 3MaHUH B
TIOCJIE/IHEE JIECSTUIIETHE XapaKTEePU3yeTCsl CTPEMHUTENBHBIM PAa3BUTHEM U
MacCOBBIM PaclpOCTPaHEHHEM HOBBIX TEXHOJIOTHH. DTOMY CIIOCOOCTBYET HE
TOJBKO OoJiee BBICOKAs CTENEHb Pa3BUTHS TEXHUKH W TEXHOJIOTHMH, HO U
Ooree OCO3HAHHASI IKOJMOTMYECKH OPHEHTHPOBAHHAs MO3ULUS HE TOIBKO
MIPAaBUTENBCTB, HO M TPaskAaH HanOoIee SKOHOMUUECKH PA3BUTHIX CTPaH.

OteuecTBEHHass TPaKTHKAa IPOMBIIUIEHHOIO CTPOHMTENBCTBA B
MEHBIIEH CTENEeHH BKJIIOYEHA B MPOIECC BHEAPEHUs 3HEProd(pdexkTHBHBIX
TexHOoJoruil. KOMIJIEKCHOTO CTpPOUTENbCTBA 3JaHUH M COOPYKEHUI,
aHAJIOTMYHBIX 3apyOeKHBIM IPHIMEpPaM, B HaIIEH CTpaHe MOKa HE TaK MHOTO.

Hambonpmree pacmpoctpaneHue 3HEprod(PEeKTHBHBIE TEXHOIOTHH
TIOTYYHITH B J)KHJIOM CTPOUTENBCTBE, OCOOEHHO B CTpaHax ceBepHO EBpOIIBI.
KommekcHoe paccMoTpenne Becex (akTOpoB HA MPEANPOSKTHOW CTAANHU U
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TITYOOKHIA aHAJTN3 BO3MOXKHOCTEH WX B3aUMOJCHCTBHS SBJISICTCS OCHOBHBIM
YCIIOBHEM B JOCTIDKCHHH TIICIH TPOCKTHPOBAHUS SHEProd(PPeKTHBHBIX
3aaHuid. OCHOBHbIE MEpONPUATHUSL, HANpPaBICHHbIE HA IMOBBIIICHUE
3¢ (GEeKTUBHOCTH MPOMBIIIICHHON apXUTEKTYPhl MOKHO YCIIOBHO ITOJICIIUTH
Ha JIBE TPYIIBI — ApXUTEKTYpHbBIE U TEXHUUECKHE. APXUTEKTYpPHBIE CPEICTBA
TTOBBIIIICHUSI SHEPTO3PPEKTUBHOCTHU 3JaHHIA:

1) KomdopT 1 kauecTBO BHELTHEN CPEIpl;

2) KauecTBO apXHMTEKTYpHI U INIAHUPOBKH 00BEKTa,;

3) MakcuMasbHOE HCITONIb30BaHUE ECTECTBEHHOTO OCBEIICHHUS;

4) TloBTOpHOE HCIONB30BAHUE TEIJIa CHCTEMaMH BEHTHISALUU
(KOMITIO3HMITMOHHBIMU CPEICTBAMHK);

5) TlpuMeHeHHe eCTECTBEHHOM BEHTHIIAIINY;

6) AIanTUBHOCTH K MPUPOTHO-KIMMATHYECKHM YCITOBHUSIM;

7) KauecTBO CAaHUTAPHOU 3AIIUTHI U YTHIIU3AIMH OTXOIOB;

8) Dxomnorust co3aaHus U SKCILTyaTanuu oobekra. [2]

Co3aanre KOM(pOPTHOU M KaUeCTBCHHOM BHEIITHEH CPEIbl IS 3MaHUi
SBJISIETCSl TIPUOPUTETHOM 3adadedl i apXUTEKTOpPOB M JU3aiHEpOB.
BHemHne cpenctBa  koMmdopTa  BKIOYAIOT B Ce0S  IPaBHIIBHOE
pacrnooKeHue 3/1aH1sI OTHOCUTENLHO CTOPOH CBETA, IPUHATHE BO BHUMaHUE
KJIIMMaTUYECKUX YCIOBUM M OKPYXAIOUIEW cpenbl, a TaKKE CO3aHuE
MIPUSITHOTO 3€JIEHOro JaHamadra u o0yCTPOHCTBO YIUYHBIX MPOCTPAHCTB.
Buyrtpennue cpercrtBa komdopra BKIOHAIOT B ce0s  MPaBHIbHOE
IUIAHUPOBAHUE TIOMELICHUI, obeclieueHre JOCTATOYHOrO0 E€CTECTBEHHOI'O
OCBEILEHHUST M BEHTWISAIUH, HCIONb30BAHUE YIOOHBIX W ICTETHYHBIX
MAaTEpUAJIOB Ul OTAEJIKH, & TAKKE YUET 3BYKOM3OJALUHU U TEIUIOU30JISLIUN.
Ilonumanue W HCIOJIB30BAHME 3THUX CPEICTB IO3BOJSAIOT CO3/1aBATh
KoM(OpTHBIE YCIIOBUSI JUIS MPOXKHMBAHHS, OOECIIEUMBAsI JKUTENSAM YIOT U
ynoocTBo. [4]

KavecTBO apXUTEKTYphl U IUIAHUPOBKH OOBEKTa IMPOSBISETCS uepe3
yMenoe coueTaHue (YHKIMOHAIBHOCTH, OSCTETHMKH M yI00CTBa JuIst
MOJIK30BaTENEeH. DTO O3HAYACT HE TONBKO KPACHBHIN BHEIIHUN BUJ 3JaHUSA,
HO ©  OCMBICIEHHOE  WCIOJH30BAHME MPOCTPAHCTBA, YA OOHBIE
IJIAHUPOBOYHBIE pELIEHUS] W NPOAYMAHHYIO JIOTMKY PacIoOOKEHUs
moMenieHuil. Xopomias apXuTeKTypa CIIOCOOHA CO3JaTh TapMOHHYIHOE
COYeTaHNEe MEXy BHEUIHUMH (HOpMaMH ¥ BHYTPEHHUMHE HPOCTPAHCTBAMU,
obecrieunBasi KOM(GOPTHOE W (PYHKIMOHAIBHOE HCIOJNB30BAHUE KAXKIOTrO
aJIeMeHTa O00BeKTa. APXHUTEKTYpHOE KAadeCTBO TPOSBIIETCS Uepe3 YMEHHE
aApXUTEKTOpa CO3/aTh VHUKAJIbHOE, WHHOBAIIMOHHOE W A(PPEKTHBHOE
pelIeHne It KOHKPETHOTO 00BEeKTa, MOIXOAsIIee ero ()YHKIIMOHATBHOCTH,
MECTOPACIHOJIOKEHUI0O U OKpyXKarollehd cpeae. B urTore, kauecTBeHHas
ApXUTEKTypa W IUIAHUPOBKA OOBEKTa CTAHOBATCS OCHOBOW [UII €ro
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JIONITOCPOYHOM yCHENTHON IKCIUTYaTaIlUH ¥ YIOBJICTBOPEHHUS MOTpEeOHOCTEH
ero mosb3oBarenei. [3]

M3 NOMeWeHNA m m C ynuus!

B nomewexune

E5) vavmuy

Puc. 1 [IpuHIMT paGoTH TPUTOYHO-BHITSHKHOM BEHTHIISIIIMY C PEKYTIEpaTopoOM

CucTeMbl BEHTHIISIIINY SIBIISIOTCS HEOTHEMIIEMOM YacThI0 COBPEMEHHON
apXHUTEKTYpbI, obecnieunBas KoM(pOPTHOE MPeObIBAHUE JIOJCH B 3JIAHUSX.
OnmHuM M3 CHOCOOOB ONTHUMM3ALMHM JHEProONOTPEONCHUsT M CHMKEHHS
9KOJIOTMYECKOT0 BO3JCUCTBUS SIBISIETCS] TOBTOPHOE MCIIONIb30BAHUE TEILIa,
BBIACIIIEMOTO Pa3JIMYHBIMU IIpOLECCaMU BHYTPHU HOMemeHHﬁ. Bnaronapﬂ
PEUUPKYIAIUN BO3AYyXa U TGHHOO6MCHHI/IK3M, BCHTUIIIIUOHHBIC CHCTEMBI
Moryr 3¢d¢dexTuBHO mepepadaThIBaTh OTXOMASIIMI TEIUIOBOM TIOTOK U
HCIOJIb30BaTh €ro JUIsl OTOIUICHUS IOMEILEHUN WM HarpeBa Boabl. Taxoi
MOZXOJ HE TOJBKO IO3BOJIAET CHU3UTH 3aTPaThl HA SHEPTHUIO, HO U CAENATh
3/aHus 00JIee IKOJIOrMYECKH YUCTHIMHU U YCTOMYHMBBIMU. [1]

AZanTUBHOCTH K IPUPOJHO-KIUMATHYECKHM YCIOBHSAM B apXUTEKTYpe
KUJIBIX 3JAHMI SBISIETCS OJHUM M3 KIIIOUEBBIX acCHEKTOB B COBPEMEHHOM
CTPOMTENBCTBE. JTa KOHLENIMSA 3aKII04YaeTcs B CO3NAHWU 3IaHHH,
CIIOCOOHBIX aIAaNTHPOBATHCS K M3MEHSIOIIMMCS KIMMATHYECKUM YCIIOBHSIM,
4T00BI 00ECHeYnTh KOM(POPTHOE MPOKUBAHUE ISl €70 oOUTaTENei. [6]

BaxxHOCTh aganTUBHON apXUTEKTYphl CBSi3aHA C HECKOJBKHUMH
¢axropamu. Bo-niepBhIX, KIMMAaTHYECKHE YCIOBHS B PA3IMYHBIX PETHOHAX
MHpa 3HAYHUTENBFHO OTJIMYArOTCA. HekoTopple MecTa XapaKTepH3YIOTCS
KAPKHUM KIIMMaTOM C BBICOKOW BJIQKHOCTBIO, B TO BPEMS KaK APYTHE HMEFOT
XOJIOAHBIA KIMMAaT C JUIMTENBHBIMU IEPHOAaMH MOPO30B. AanTHBHAS
apXUTEKTypa IO3BONISET 3AaHMSAM J(P(EeKTUBHO pearmpoBaTh Ha OTH
pasmuuuss M 00ECIIeYMBATH ONTHMAJbHBIE YCIOBUS JKU3HH BHYTPH
TToMeIeHui. [5]

Bo-BTOpBIX, HM3MEHEHHEe KJIMMaTa  BCIEACTBHE  IJI00aJIbHOTO
MOTEIUICHUS CTaBUT Iepe]] apXUTEKTOPaMH H CTPOHTEISIMH HOBBIC BBI3OBBL
Heo6xomnmo co3maBath 37aHUS, KOTOpPBIE OyayT YCTOMYMBEIMEH K Ooiee
9KCTPEMANTEHBIM ITOTOJHBIM YCIOBHSM, TAKHMM KaK yparaHbl, HABOAHEHHS H
3aCyXH. AJANTHBHAS apXUTEKTypa IO3BOJIIET YYHUTHIBATH 3TH (HaKTOPHI H
CO3/1aBaTh 3[aHus, CIIOCOOHBIE BBIICPKUBATh IKCTPEMAaJIbHBIC BO3ICHCTBUS
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npupoasl. [4]

OmHUM ©3 CHOCOOOB JIOCTIIKCHHUS aJalTUBHOCTH B apXHUTCKTYpE
JKUITBIX 3JIaHUH SBISICTCS MPABILTFHOE TUTAHUPOBAHUE W Pa3MEIICHUE OKOH.
OxHa JTOJDKHBI OBITH Pa3pa0OTaHBI TAaKUM 00pa3oM, YTOOBI OOCCIICYHBATH
€CTECTBEHHOE OCBCIICHUEC W BEHTHIAIMIO, HO TIPU 3TOM MUHHMHU3HUPOBATH
MOTEpU TeIla WM MPOHUKHOBCHHE COJTHEYHOIO W3JIYUCHHS B IKapKUe
KIIUMaTHICCKAE 30HBL. J[pyruM CcHocoOOM aJanTHBHOCTH  SIBISCTCS
WCTOJB30BaHUE TEXHOJIOTMH M MaTEepHajoB, CIIOCOOHBIX pearnpoBaTh Ha
M3MEHSIONIMECS TIOTOJHBIC YCIOBHsA. Hampumep, yMHBIE CTEKIa MOTYT
MEHSTH CBOIO ITPO3PAYHOCTh B 3aBHCUMOCTH OT HHTCHCHUBHOCTH COJTHEYHOT'O
U3JTyYCHUS, YTO TTO3BOIISIET KOHTPOJIUPOBATH TEILIO U CBET B TIOMEIICHHHU. [3 ]

B koHEYHOM cdYeTe, aJaNTUBHOCTh K MPUPOTHO-KIUMATHUICCKUM
VCIOBHUSAM B apXUTCKTYpE IKHIBIX 3JaHUH SBISACTCS HEOTHEMIIEMBIM
3JIEMEHTOM TIPOTPECCUBHON apXUTEKTYphl. B COBpEMEHHOH apXUTEKType
TaKKe MPUMEHSFOTCS WHHOBAIMOHHBIC TEXHOJIOTHH M MaTePHAaJIbl, KOTOPBIC
CHOCOOCTBYIOT YIYUIIEHHIO CAaHUTAPHOM 3aIIUTHI M yTHIM3AIUH OTXOIOB.
Hanpumep, ucmospb30BaHHE 3KOIOIMYSCKH YHCTBIX M IepepadaThiBaeMBbIX
MaTepualioB B CTPOUTENLCTBE IOMOTaeT CHU3UTD 3arpsi3HEHNE OKPYKaroIIeit
Cpelsl M YIYUIINTh KaueCTBO BO3/1yXa BHYTPH 31aHUs. [6]

“ % «©

a) L ‘
Puc. 2 Acniextbl canuTapHoii 3amuthl: a — CopTupoBka orxo10B B Poccuu; 6 —
Cucrema ounctku Boasl PREMIUM 13-12, nj1s yacTHOro oMa Jio 5 4ejioBeK

BaxHBIM acHeKkTOM CaHUTapHOW 3alUTHl SBJIAETCS TaKkKe CHUCTeMa
yrpaBieHust orxogaMu. JKwible 34aHUS JOJDKHBL OBITh  OCHAICHBI
CIIeIMAJIbHEIMU KOHTeHHEepaMH Ui cO0pa U COPTUPOBKH OTXOIOB, a TAKKE
NpenyCMOTPEHa WX MpaBHIbHAS YTHIH3ALMA. JTO MOXKET BKIIOYATh B ceOs
nepepaboTKy IUTACTUKOBBIX M OYMaKHBIX OTXOIOB, KOMIIOCTHPOBaHHE
OpPraHMYeCcKUX OTXOJOB M T.A. Llenblo sBisieTcs MUHUMH3ALMs OOBEMOB
OTXOJIOB, CHI)KECHHUE HETATUBHOI'O BO3JICHCTBHUS Ha OKPYXAIOIIYIO Cpeay U
NOBBIIICHHE 3()(EKTHBHOCTH HCIHONB30BaHUS pecypcoB. Tarke, 3MaHHA
JOJDKHBI OBITH 00OPYIOBaHBI COBPEMEHHBIMU CHCTEMaMH BOJOOYHUCTKU U
¢unpTpanuy, 4ToOB 00ECTIeYnBATh AOCTYN K YHCTOW MHUTHEBOH BOAE W
3¢ PEKTUBHO YTHIM3HUPOBATH CTOYHBIE BOABL. DTO TPeOyeT NpaBHIBHOTO
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MIPOEKTUPOBAHKUS M HCIOJIB30BAHUSI COBPEMEHHBIX TEXHOJOTHH, YTOOBI
CO371aTh YCTOMYMBEIE ¥ SKOJIOTMYECKH YHCTHIE JKIIIbIE KOMIUIEKCHI. [7]

«OKuBast KpoBIIS», MOKPBHIBAIOMIASI KPBIILY SIBIISIETCS] OCHOBHBIM 3BEHOM
9KOJIOTMYECKON HKCIUTyaTallid, OYUCTKA M 000pOTa JIMBHEBBIX CTOKOB.
CucremMa mO3BOJSIET AaKKyMYJIMPOBaTh W HCIONB30BAaTh JI0 TOJOBHHEI
TO/IOBBIX JOXKJEBBIX CTOKOB. B ToXe BpeMsi 3eieHas KpOBJS SIBIISIETCS
MECTOM OOWTaHUsI Pa3HOOOPA3HBIX TPENCTaBUTENICH >KHBOH IPUPOJIHI,
TI03BOJISIET COKPATUTh SHEPTO3aTPATHI U SIBJISIETCS 3aI[UTHON MeMOpaHoH Juist
KOHCTPYKLIMI KPOBJIM OT BIHSHHUS I€perpeBa M YIbTpadHOIETOBOrO
n3nydenus. [2]

[oBbimenne 5Heprod(GEeKTUBHOCTH 3/aHHS JIOCTUraeTcs 3a Cuer
YMEHBIICHUsI €ro  TEIUIONOTeph 4Yepe3  OrpakJalouiue HapyKHbIe
KOHCTpYKUMH. s 3TOro HeoOXOAMMO TIPUMEHEHHE COBPEMEHHBIX
CTPOUTENBHBIX MaTepHuanoB u TEXHOJIOTHH. O6ocHOBaHME
9HeprodpdexkTUBHOCTH 37aHMK HEOOXOIUMO BBIIOJNHATH C  y4ETOM
HOPMaTHBHO-TEXHUYECKHUX JIOKYMEHTOB, KOTOpBIE COJEPKaT TPeOOBaHMUS B
YacTH YHEeProcOepeKeH s ITUX 3JaHHUH.

Bce 9TM acmekTsl B COBOKYIHOCTH CHOCOOCTBYIOT —CO3/IaHHIO
MPOCTPAaHCTB, B KOTOPLIX JIOJAAM HNPUATHO HAXOAUTHCA U KUTb, JCIasd UX
KHU3Hb 0OJiee Ka4eCTBEHHOM 1 KOM(OPTHOU. APXHUTEKTOpPaM CJIEyeT O4CHb
TOYHO TMPOAYMBIBATh TEXHOJOIMYECKHE IPOLIECCHl  3JIaHUS, YTOOBI
MOJIYYHIIOCh MAKCUMAIILHO (DYHKIIMOHAIIBHOE 3/IaHKE, OTBEYAIOIIee MHOTUM
NIPUHLMIIAM YCTOMYMBOW apXUTEKTYpPHI.
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O METOJAX YIIPABJIEHUS 1 PYKOBOJCTBA B
CTPOUTEJIBCTBE

AKTyallbHOCTh TEMbl METOAOB YHpaBJIEHHS U PYKOBOJACTBA B
CTPOUTENBCTBE HEBO3MOXHO IEPEOLCHUTh B COBPEMEHHOM KOHTEKCTE
OBICTPOTO PA3BUTHUS CTPOUTENBHON HHIYCTpHU. CTPOUTENBCTBO OCTAETCS
OOJHMM M3  KIIOUEBBIX  CEKTOPOB  3KOHOMHKH, CrIoco0CTBYS
HHOPACTPYKTYPHOMY Pa3BUTHIO M 00ecIednBast co3JaHie HOBBIX OOBEKTOB
HWH)KEHEPHOU U collnanbHON 3HaunMOocTH. OTHAKO, B CHITY CBOEH CII0KHOCTH,
JUHAMUYHOCTH 1 MHOTOKOMIIOHEHTHOM CTPYKTYpPBI, CTPOUTENIBHBIE TIPOSKThI
TpeOyloT 3(QEKTHBHOrO YIpaBICHUS Ui YCHEUIHOrO 3aBEpLICHUS B
YCTaHOBJICHHEIE CPOKH U ¢ Oromkerom [1].

Benenne cTpoWTENbHOW JAOKYMEHTAIMM  MPEOCTABISIET  COOOit
CHCTEMaTHUYECKYIO CHUCTEMY JIOKYMEHTHPOBAHMS €KEIHEBHBIX COOBITHH,
NPUHATBIX PEUIeHUH, a TakKe Iporpecca CTPOUTENBHBIX paboT B
CHELUATIBHOM CTPOUTEIBHOM XXypHajie. DTOT HHCTPYMEHT CIIYXKHUT Ba)KHBIM
CpPEICTBOM  BEIEHUS  JETAJIbHOM UM CTPYKTYPUPOBAHHOM  3allMCH,
OXBAaTHIBAIOIIEH BCE ACHEKTHI CTPOUTENBHOrO mpoekTa. K mpenmymectsam
(OKYpHQJIbHOTO» METOAa MOXHO OTHECTH NPO3padyHOCTh M OBICTpoOE
BBISIBIICHHE TIpoOieM. bnaromapst perymsapHOMY BeISHHIO JKypHana,
MpoOJIeMBl MOTYT OBITh BBIBJICHBI Ha PaHHUX CTAOUAX M OMEPATHBHO
pelIeHbl, MUHIMHU3UPYST BO3MOXKHBIE 3a/1epKKH. OIJHAKO MMEIOTCS M TaKue
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OTpaHWYEHUs, KaK OrpaHWYEHHbIE BO3MOKHOCTH aHAallM3a B PEATbHOM
BpPEMEHH, a TaKXKe TPYIHOCTH 0OpaOOTKH OONBIINX 00BEMOB MH(OpMAIUH
[2].

Juarpamma ["anTa — 910 Tpadmueckoe n300paxkeHue 3a1a4d U CPOKOB B
BHJE BPEMEHHBIX II0JOC Ha BpeMeHHoM mkane. Kaxnas mnomoca
npencTaBiseT co0oil oIpelereHHY0 3agady, a ee JUIMHA COOTBEICTBYET
BpEeMEHH, HEOOXOOMMOMY JUIS €€ 3aBeplieHus. JlnarpamMMbl SIBIISFOTCS
OTJIMYHBIM HHCTPYMEHTOM JUISl CO3JIaHMS ITaHa padoT Ha BCEM NPOTSHKEHUN
npoekta. OHM O3BOJISIIOT BU3YaJIM3HUPOBATh 3aBUCUMOCTH MEXy 3ala4aMu
U OLEHMBATh NPOAODKUTEIHPHOCTh KaXKJOH W3 HUX. TarkKke OHHM JIETKO
MOAJIAIOTCSL KOPPEKTUpOBKE. [Ipy M3MEHEHMH CpPOKOB WM JI00ABJICHUH
HOBBIX 33/1a4, IMarpaMMy MOXXHO OBICTPO OOHOBHTB, UTO A€JaeT €€ THOKUM
WHCTPYMEHTOM YyrpaBlieHusl. J[MHaMuueckoe OOHOBJIEHHE auarpamMMbl B
peaJbHOM BpEMEHH TIO3BOJISAET aJanTHPOBaThCs K M3MEHSIOIIMMCS
YCIOBHSM IpoeKTa. Eciu 3ajmaum 3aBeplIarOTCs paHblIe WK TI03XKe
3aIUIaHUPOBAHHOIO,  JIUarpaMMa  aBTOMAaTHYECKH  KOpPpPEKTHpYeTcs,
MPEAOCTaBJIAS aKTyaJIbHYIO KapTUHY XO0a IMPOCKTa.

Juarpammel  I'aHTa  aKTUBHO  MCHONB3YIOTCA B YIPAaBICHHUU
cTpoutenbcTBoM. OHHM 00JEr4aroT IUIAHMPOBAaHWE W KOHTPOJIb palor,
MIO3BOJISAS CTPOUTEIBHBIM MeHemKepaM 3P ()EKTUBHO YIPaBIATh MPOCKTAMH
Pa3IUYHON CIOKHOCTH. B KOMOMHAIMHU C IpyrMMH METOJAMH YIIPaBIICHHU,
TAaKUMH Kak <«OKypHaJbHbI» Meronq win Meron PERT/CPM, Takue
JuarpaMMbl  CTAHOBSITCSI  MOIUHBIM ~ HWHCTPYMEHTOM  YNpPAaBICHUS U
PYKOBOJCTBA B CTPOHUTENbCTBE [3].

CereBoe miaHupoBaHue, Taxoke n3sectHoe kak Merog PERT (Program
Evaluation and Review Technique) m CPM (Critical Path Method),
NpencTaBiIsieT co00i CHCTEMY METOIOB M MHCTPYMEHTOB, HCIIONB3YEMBIX
JUIS TUITAHUPOBAHUS, OLEHKH, @ TAKXKE KOHTPOJS BBIMOMHEHUS IPOEKTOB.
OCHOBHOI LIENBI0  CETEBOrO IUIAHMPOBAHUS SBIACTCA  ONTHMHU3ALMA
UCTIONB30BAaHUA PECYPCOB U YNPABJICHHE BPEMEHEM, YTOOBI JIOCTHYB
YCIEITHOT O 3aBEpPIICHNUS PoeKTa [4].

OcHoBHsle 3tansl Meroga PERT/CPM:

1) Ompenenenne 3aqad: uaeHTHGUKALHS 1 POPMYITHPOBKA BCEX
3a[a4, KOTOpbIE HEOOXOANMO BBITIOJIHUTE B PAMKaX MPOEKTa.

2) OueHka BpeMEHH, HEOOXOIUMOrO MU BBIMOJHEHHS KaxKIOil
3amaun. OOBIYHO WCHONB3YETCA TPU OIeHKW: onrtuMuctudeckas (O),
HopMaieHas (M), u meccumuctrdeckas (P).

3) TlocTpoenue ceTeBOM aUATPaMMBL  CO3MaHHE TPadHIECKOTO
TIPE/ICTaBICHNUS MPOEKTA, TIE 3a/1a4H MPEICTABICHBI Y3/IaMH, a 3aBUCHMOCTH
MEXIy HHMH — CTpeIKaMH. OJTO MOXET ObITh ceTeBas Aauarpamma,
quarpamMa ['aHTa wim n1pyrue BUIbI TpadukoB.
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4) OmpeneneHre KPUTHYECKOrO MYTH, NPEACTABIAIOMIET0 COOOM
MOCIIE/IOBATENILHOCTD 3a/a4, ONPEICISIONUX 00Illee MUHUMAIbHOS BpeMs
BBITIOJTHEHHS TIPOCKTA.

5) Pacuer BpeMeHHM Hayajda W 3aBEpIICHHS KaXIOr0 COOBITHS B
CETEBOI AuarpamMmme.

6) Ynopapneuune Puckamu: upeHTH(HUKALMS 33724, KOTOPHIC MOTYT
OKa3aTh HauWOOJbIICe BIMSHHEC HA CPOKU BBIMOJIHCHHUS MPOEKTA, & TaKKe
pa3paboTKa CTpaTeruil YIpaBIeHHs PUCKAMH.

B 1enom, cereBoe IUIAHMPOBAHME MPEACTABISIET COOON MOIIHBIN
WHCTPYMEHT IS YIIPaBJICHUsI IPOEKTaMu, odecrieunBas 6omnee 3 deKTuBHOE
HCTIONB30BaHUE PECYPCOB M TOYHBIA ydeT BpeMeHH. Ero mpuMeHeHue
0COOEHHO LIEHHO B chepe CTPOUTENBCTBA, IZI€ KOOPAMHAIMS MHOXKECTBA
3aj1a4 ABIISIETCS KITFOUEBBIM (haKTOPOM YCIIEIIHOTO 3aBEPIICHHUS IIPOSKTOB.

CoBpeMeHHasl CTPOUTENbHAS OTPACIb CTAIKHBAETCH C BBI30BAMH,
TpeOYIOIUMH HOBATOPCKUX TMOAXOJOB K YIPABICHHUIO TPOCKTAMH.
I/IHHOBaL[I/IOHHI)IC METOAbl B YIHIPABJICHUU CTPOUTEIILCTBOM HE TOJBKO
HOBBIIAIOT 3(PQPEKTUBHOCTb, HO M COKpAIAIOT PUCKH, O0ECIeunBarOT
BBICOKMH YPOBEHb KOOPAMHALMU U B3aUMOACHCTBUS MEXIY y4aCTHUKAMU
rporiecca. PaCCMOTpI/IM KJIFOYEBBIC MHHOBAIIMOHHBIE METOABI YIIPABJICHUA U
PYKOBOJCTBA B CTPOHUTENHCTBE [5].

1. IlpumeHeHHE COBPEMEHHBIX NPOIPAMMHBIX HPOAYKTOB H
UH(OPMALMOHHBIX CHCTEM IJIs ABTOMAaTH3alMM HPOLECCOB YHPaBIICHMS,
BEJICHUS JJOKYMEHTAallMH 1 aHaJIN3a JaHHbIX.

IIpeumymecrBa: VYiydiieHMe TOYHOCTH IPOTHO30B, COKpPALLEHUE
BpPEMEHH Ha IPHUHATHE PelIeHHH, YBEIMYCHUE IPO3PAYHOCTH MIPOESKTA.

[pumepst: [Iporpammsl ynpasienus npoekramu (Hanpumep, Microsoft
Project, Primavera), oOna4nsie miathopMbl 7151 COBMECTHOI paboThI.

2. BIM-npoektupoBanue: Building Information Modeling (B1M)
IpencTaBiseT co0Oi Mpouece CO3MaHMs TPEXMEPHOH MOAENHU 3IaHHS WIH
UH(PACTPYKTYpHOTO  OOBEKTa,  COACpXKAIled  BCHO  HEOOXOJUMYIO
HH(OPMAIIUIO O eT'0 COCTABIIAIOIINX.

[MpeumymectBa:  YiydmieHHe KOOPAWHALMHM MEXKIY  Pa3HBIMH
YYaCTHUKaMH IIPOEKTa, COKPAILEHNE OIINOOK H PACXOKACHUH, ONTHMHU3aLUs
MPOLIECCOB CTPOUTENBCTBA.

Ipumepsr: Revit, ArchiCAD, Tekla Structures.

3. Lean-monxo/ B CTPOUTENBCTBE.

[puamumer  Lean-ynpaenenns:  OpueHTanmuss Ha  MOTPeOHOCTH
3aKa3uyMKa,  yCTPaHEHHE  W30BITOYHBIX  ONEpaluil,  MOBBILICHUE
3¢ (EeKTHBHOCTH MPOIECCOB, MUHIMM3ALINS H3ICPIKEK.

[penmymecrBa: CHmKEHHE BPEMEHH LKA MPOEKTa, ONTHMH3ALHS
HCIIONB30BAHUS PECYPCOB, YIIYUYIICHHE KauecTBa BBIIOTHEHUS paboT.
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Ipumepsr: Last Planner System, Value Stream Mapping.

4. Ucnonn3oBanue MckyccrBenHoro Muremnekra (M) n AHanutuku
Hannbix.  IIpuMeHeHWe  anropuTMOB — MAamIMHHOTO — OOydeHHS U
aHAJMTHYECKUX MHCTPYMEHTOB JUIsl aHann3a OONbIIMX 00HEMOB JIAHHBIX H
BBISIBJICHUSI 3aKOHOMEPHOCTEH.

[penmymectBa: [Iporuno3upoBaHue pUCKOB, ONTHMU3AIMS PACXO/IOB,
yAyqIIEHUE CTPATErnIeCKOro MIaHUPOBAHHUSL.

[Mpumepsr:  IlporHo3upoBaHWe  CpPOKOB  BBHINOJHEHHs  padoT,
OINTHUMU3AIHS JIOTUCTHKH CTPOMILIOIAIKY.

WHrerpamust 3TUX HMHHOBAIMOHHBIX METOJIOB B  yIpaBJeHHE
CTPOUTENBHBIMH TIPOEKTAMU IO3BOJISIET HE TOJNBKO CIPABISITHCS C
COBPEMEHHBIMH BBI30BAMH OTpacid, HO W aKTHBHO Yy4YacTBOBaTh B
(hopMupoBaHUH OYIyIIEro YCTOHYHBOTO U 3((HEKTUBHOTO CTPOUTEIHCTBA.

Brictpoe pa3BUTME TEXHOJIOTHMH W WX aKTHBHOE BHEIPEHHE B
CTPOMTETBHBII MPOLECC CTABAT OTpacib Iepel BO3MOKHOCTHIO CO3TaHMSA
OoJiee yCTOMYMBBIX, THOKMX W WHHOBAIMOHHBIX CTPOMTEIBHBIX MPOEKTOB.
VYcnemHoe — codyeTaHWe — TPAJULIMOHHBIX ~ METOIOB  YNPaBIEHUS  C
WHHOBAI[IOHHBIMU CO3/Ia€T ONTUMAJbHOE CTPATErHUECcKOe pEIICHUE JUIs
JOCTM)KEHHSI YCTIELTHBIX Pe3y/lbTaToB. MccnenoBaHue ¥ BHEIPEHHE HOBBIX
METOAOB YIPABJICHUS CTAHOBATCS HEOTHEMJIEMOH YAacThIO CTpaTerku
COBPEMEHHBIX CTPOUTEIBHBIX KOMIIAHUH, CTPEMSALIUXCS K 3(PEKTHBHOMY H
HWHHOBAlIMOHHOMY OyIyLiemy.
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CTUWINCTUYECKHUE OCOBEHHOCTH U JIU3ANH
KUTAUCKOMN APXUTEKTYPbI

Kuraiickast apxurtekrypa, Hecymias B cebe Ooraroe HCTOpUYECKOE
HacCJICaJuec u HCHOBTOpI/IMbIﬁ Xy}IO)KeCTBeHHbII‘/II CTHJIb, ABJISICTCA COKPOBHUIIIEM
HE TOJIbKO KMTaMCKOM KYJIbTYpPBI, HO 1 MUPOBBIM KYJIIbTYPHBIM HACJICOUEM.

[lon BnusHueM apeBHEW GHUIOCO(GUH, KYIbTYpHl M 3ICTETHUECKUX
KOHIICIIMHA CTHJIMCTHYCCKHE OCOOCHHOCTH M JAW3aiH TPaIUIMOHHOM
KUTAHCKOM apXHUTEKTYphl HMMEIOT OOJNblIyi0 HUCTOpHI0. CTHIMCTHKA
KUTaicKon APXUTEKTYPbl OCHOBBIBACTCsI Ha TapMOHUM W €IUHCTBE C
NPUPONOH, MOAYEPKUBACT KHUTAMCKyl0 (uiocodpuio «eauHcTBa Heba H
yenoBekay [3].

ApXUTEKTOpPBl yMEJIO HCIOIb3YIOT NPUPOAHBIE (DAKTOPBI, YTOOBI
HHTETPUPOBATh 3JaHHE C OKpykKaromell cpenoili u  chopMupoBath
YHUKaJIbHBIA nanqmadr. Kuralickuii apXUTEKTYpHBIH CTHIIb B OCHOBHOM
IIPOCT M NpONOpIMOHaeH. bonpiioe BHUMaHKE ynensercs CUMMETPUU TI0
OTHOIIEHHUIO K LIEHTPAJbHONH OCH M YETKOMY LEHTPY B apXUTEKTYpHOM
IUIAHUPOBKE,  YTO  JAeT JIIOAAM  OLIyIIeHWe  CTaOWIBHOCTH H
TOP’KECTBEHHOCTH. B TO e Bpems KuTalicKasi apXUTeKTypa, KaK MpaBHIIo,
UCTIONB3yeT TPAAUIMOHHBIE MaTepHaibl, TaKWE KaK JAEpeBO, KUPNHUY U
IUIUTKA, YTOOBI IMPOJEMOHCTPHUPOBATh YHHKAIBHYIO XYHIOXKESCTBEHHYIO
KOHIICTIIIMIO M KPAacoTy KUTAMCKON apXUTEKTyphl Omaromapsi ee 0ocoOoi
CTPYKTYpPE€ U YHHKAJIEHOMY JeKopy [4].

3a CBOIO JONTYI0 HCTOPHIO KHTaliCKas apXWTEKTypa Ipereprena
3HAYUTETbHBIE N3MEHEHHS OT APEBHUX JBOPIIOB M XPAMOB 10 COBPEMEHHBIX
¢dopm. McTopuueckas 3BOTIONUS KUTAWCKON apXUTEKTYPhl HAYATACh THICSIUYH
ner Haszal. Kuraiickas apXxuTekTypa MpOAODKAeT pa3BUBATHCS M BHEAPSTH
WHHOBAIIMM, HAYMHAS C PAaHHUX COOPYKCHHH THIIA «OpEm» W «COKOI»,
3aKaH4nBasi Ooiee MO3MHIMHU KOHCTPYKIMSAMH M3 KHPIWYa M YSPETUIIbI, a
TaK)Ke COBPEMEHHBIM 3/IaHHUSAMH C JKeJI€300€TOHHBIM KapKacoM.

IIpouecc UCTOPUUECKOTO Pa3BUTUSL KMTAWCKOM apXUTEKTYPhl MOXKHO
YCIIOBHO pa3NIeNITh HA TaKWE ITAIbI [2]:
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1. Ilepsobvimnvtii nepuood (7000 - 5000 nem 0o H.3.) — B OCHOBHOM 3TO
ObUTH TPaXXIAHCKHE COOPYKCHHS, HMEIOIINE MPOCThIE aApXHUTEKTYPHBIE
¢dopmbl. Hampumep, MONMYMyCTBIHHBIM JOM TMepuoia KyabTyphl SIHIIAO

(puc.1).

Puc.1 Ionynon3eMHast apXUTeKTypa NepBOOBITHOIO 00IIECTBA

2. Jlpepuuii mepuon (okono 3600 jer mo H.3.) — C pa3sBUTHEM
TEXHOJIOTUH  JIepeBOOOPAOOTKM KHTAaWCKasi apXUTEKTypa IIOCTEIEHHO
chopMUpOBaIa YHUKIBHYIO apXHUTEKTYpHYIO CHCTEMY «OpJIOB» U
«cokonoB» — eagle and falcon architecture. Hanpumep, Takue 3manus, kak
Palace View, 1eMOHCTpHpOBaIN BBICOKHIT YpOBEHb MacTepPCTBa BO BpeMeHa
nmuHactuil une u Xanb (puc.2).

¢ fou —
g hua-kung
MY transverse
tm Kung along -
MR the wal line

i lu-tou

Puc.2. Konerpykuus ¢ nazamMu 1 IUNaMu

3. Ot munactuu Cyn go guHactuu Llma (960 1.-1912 r.) — mepuon
pacuBeTa KUTAMCKOW apXUTEKTYphl, OTIMYAIOIIMHCSA TPaHAMO3HBIMHU
MacmtabaMy U U3BICKAHHBIM MacTePCTBOM HCIHONHEHHs. Takue 31aHus, KaK
3anperHsiid Topon, JleTHuit gBOpen M Apyrue, B HACTOSIIEE BPEMs CTaIH
LEHHBIMH OOBEKTaMH KyJIBTYpPHOrO Haclequs Uil W3y4eHHs OpeBHEH
KHATAHCKON apXUTEKTYpHI (pHc.3).

Puc.3 3anpetHslit ropos u JeTHUI JBOpeEL]
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4. Cospemennslii mepuon (¢ 1912 r.) — mox BiIMsIHWMEM 3arajHOMN
ApXWTEKTYpHOM KyJBTYphl KHTaWCKasi apXUTEKTypa codeTaeT B cebe
BOCTOYHBIE M 3aIlaJiHble JJIEMEHTHI, (OPMHUPYs HOBBIH apXUTEKTYpPHBIH
ctunb. Hanpumep, Bo Bpemena Kuralickoii PecrryOnuku cymiecTBoBania Kak
KOHIIETIIMUS An3aiiHa KUTalCKOM apXUTEKTYphl, TaK U AJIEMEHTHI 3araIHoN
apXHUTEKTYPHI (puc.4).

Puc.4 CoBpemeHHast apXUTEKTypa B 3allaIHOM M B KUTAHCKOM CTHJIE

C pocToM pa3BUTHS COBPEMEHHBIX TEXHOJOTUMN, C TIOSBIEHHUEM HOBBIX
CTPOUTCIIBHBIX MAaT€pUaJIOB U KOHCTPYKTHUBHBIX METOAOB IOABJISIOTCA
HOBBIE BO3SMOKHOCTH JIJIsl apXUTEKTypHOro npoektuposanus [1]. Kuraiickue
apXUTEKTOPbl ~ CTpeMATCAd  OOBEOWHUTh  TPAJULMOHHYIO  KHTAiCKyIO
ApPXUTEKTYPY C COBPEMEHHOM HAYKOM M TEXHUKOU U CO31aTh HOBBIM CTUIIb, B
KOTOPOM COYETAalOTCsl KaK TPaJULMOHHBIE WJEH, TaK U COBPEMEHHbIC
TexHonoruu. Hanmpumep, B COBPEMEHHOHW KUTAHCKOM apXWUTEKType 4acTo
HCTIONB3YIOTCS HOBBIE MaTEpHalIbl, TAKME KaK CTEKIIO M cTalb. B To Bpems
Kak BHYTPEHHEE IPOCTPAHCTBO 3JaHus Oosiee I'MOKOe M MPaKTUYHOE,
KOHLENUMS TPagULMOHHONW KUTANCKOM apXUTEKTYpbl OTPa)KaeTcsi Ha
BHEIITHEM BUJIE 3/IaHHUS C TIOMOIIBIO CIISIUAIBHOTO Au3aiiHa [4].

[peBHeKUTaliCKasl apXUTEKTypa OCHOBAaHA Ha CTPYKType, TIe
yaensercs OoJbLIOE BHHMAaHUE IPOCTPAHCTBEHHOH MHOTOCIOHHOCTH
ApXUTEKTYPBI, YTO OTpakaeT OIaroroBeHue 1 yBaKeHHE APEBHUX K IPUPOIE.

CoBpeMeHHasi  KUTalicKas AapXWTEKTypa B  OONblIeil  CTEHEeHH
MHTETPUPOBAHA C 3aNafHBIMH apXUTEKTYPHBIMH 3JIEMEHTaMH, TEM CaMbIM
0o0pa3ys KOMOMHAIMIO KHTAHCKOTO M 3alaHOTO apXUTEKTYPHBIX CTHIIEH,
KOTOpBIE HE TOJBKO COXPAHSIOT TPaIUIHOHHBIE KUTaCKHe 0COOEHHOCTH, HO
TAKXKe COUETAIOTCS C MOJHOM aTMOoc(epoil 3ana (HOM apXUTEKTYphI [2].

Kpome Toro, kuraiickas apxXuTeKTypa OTIMYAETCs IO AU3AWHY B
3aBHCHMOCTH OT pernoHa. OHa HeceT B cebe MHOTOBEKOBOI HCTOPHYECKUI
U KyJIbTYpHBIH TIOATEKCT KUTANCKOW HALMM M OTPAXKaeT JIPEBHIOIO
KATalWCKyl0 (urocoduio, KylIbTypy M O3CTETHYECKHE KOHLENIMH. B
COBPEMEHHOM KHTAaWCKOM apXWTEKTypHOM [H3aiiHE JIOIN HHTETPHPYIOT
PETHOHATBHYIO KYNbTYPY W TPAJWIHOHHBIC 3JIEMEHTHI B AW3aiH, YTOOBI
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MIPU/IaTh €My HE TOJBKO KPAacUBBIN BHEIIHUI B, HO ¥ OOraThlid rryOOKMit
KYJIBTYpHBII MOATEKCT. [103TOMy Npu NPOEKTUPOBAHUU U CTPOUTEIILCTBE
3aHAH B KUTAlCKOM CTHJIE HEOOXOAWMO HE TOJIBKO YYWUTHIBATH MECTHBII
KJIMMaT, penbed MECTHOCTH W T'yMaHHCTHYECKHE OCOOEHHOCTH, HO W
BHEJPSITh UHHOBAIIMY Ha OCHOBE HACII€JI0OBaHUS Tpajaului [5].

CTuncTUKa KUTANCKOM apXWUTEKTypbl HAIpaBlieHa Ha TapMOHHIO
YeJoBeKa C NPHUPOMOW, CTPEMHUTCS K «EAMHCTBY Heba W 4YelOBEKa», 4TO
OCHOBAaHO Ha 0OraToM HaclleIMM TPaJULIMOHHON KUTAHCKOH KYJIBTYPBL
HemoBTopumblii CTHIL W NPOCTPAHCTBEHHAs] IUIAHUPOBKA KUTANCKOM
ApXHUTEKTYphl JEMOHCTPUPYIOT TIIyOOKOE KyJIbTYpHOE Haclenue, a ee
JM3aliHepCKUe OCOOGHHOCTH B OCHOBHOM TIPOSIBIISIIOTCS B CIEAYFOLIMX
acnektax [3]:

1. Kpacoma gpopmol — popMa KUTAHCKOH apXUTEKTYPhl OCHOBBIBACTCS
Ha 4YeThlpex acrhekrax: OajaHce, CHUMMETPUHM, MHOT'OCIOWHOCTH U
W3MEHEHUSAX. DONBIIMHCTBO 3JaHUN B TPAJULIMOHHOM KHUTAaMCKOM CTHIIE
UMEIOT (popMy MOKOSIIMXCS WM HABUCAIOIIUX TOP, C TUNIABHBIMU JIHHUSMH U
KPacUBBIMH (OPMaMH.

2. Kpacoma ysema — B 11BETOBOM raMMe KUTAMCKOTO apXUTEKTypHOTO
JM3aliHa MpeodJaIaloT eCTeCTBEHHbIE TOHA, TAKUe KaK 3eMIIMCTO-XKEIThIH,
KUPIUYHO-KPACHBIN, TEMHO CEpBId U APYrUe HAaTypaJbHBIE [[BETa, KOTOPHIE
TAPMOHHUPYIOT C OKPY)KAIOLIEH MPUPOIOH, MOIYEPKUBAIOT TaKUe KadecTBa
KUTAWCKON HAIMH, KaK MPOCTOTA, CTAOMIILHOCTh U TOP)KECTBEHHOCTb.

3. Kpacoma ybpancmea — B KHTACKOW apXHUTEKType yIeNseTcs
0O0JIbIIIOE BHUMAHHUE JETANSIM JIEKOPa, TAKUM KaK Pe3HbIe OaNKu U KOJIOHHBI,
pacnucHbIe KapHU3bI KPBIII U YIIIBL, T.1. DT AEKOPATHBHBIC IEMEHTHI HE
TONBKO YKpAIIaloT BHEIIHUM BHJ 3/[aHUS U JEMOHCTPHUPYIOT HCKYCCTBO
MacTepoB, HO U IPHHOCAT yAady.

3. Kpacoma npocmpancmeéa — B KUTAICKOM apXUTEKTYPHOM AM3aiiHe
0oIbIlIOEC BHUMAHKE YAEISIETCS MHOTOCIOHHOCTH TIPOCTPAHCTBA, Onaromaaps
NIPOAYMAaHHON IPOCTPAHCTBEHHOM IUIAHUPOBKE M Ieperoponkam. Takoi
JU3aiiH TIO3BOJIIET KUTAHCKOW apXUTEKType CO3/1aBaTh Ooratoe ONIyIICHHE
MHOTOCIIOHOCTH B OTpaHUYEHHOM IPOCTPAHCTBE.

4. XyOoowcecmsenHas Kouyenyus Kpacomvl: C TIOMOIIBIO CHMBOJIOB,
Meraop M JIPYrux MPUEMOB KHTalickas apXHTEKTypa CO3/IaeT Oco0YIo
XyAOKECTBEHHYIO KOHIIEIHIo. Hampumep, XymIo)KeCTBEHHAs KOHIICTIIIUS
naHamadTa u cajia, KoTopasi CriocoOCTBYET €AMHEHUIO JIIOJIeH ¢ MPUPOJIOH,
9TOOBI paccIabuTh CBOE TENO U Pa3yM.

Pa3BuTre HayKM M TEXHHWKH, a TAaKKe ITOBBINICHWE YPOBHS JKHU3HU
mofer OyayT cmocoOCTBOBATh NANbHEHIIEMY pPa3BUTHIO KHTAHCKON
apxXuTeKTypsl B Oymymem. HeoOXomwmMo He TONBKO YyHAcCIenoBaTh H
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COXPaHUTH TPAJULIUOHHBIE KOHIENIMU apXUTEKTYPHOTO AW3aiiHa, HO W
WHTETPUPOBATh COBPEMEHHBIE U/IEH B Pa3BUTHE KUTAHCKOIN apXUTEKTYPHI.

Hmwxke mnpuBeneHbl OCHOBHbIE TEHICHIMH Pa3BUTHI KHTaHCKOU
ApPXUTEKTYPHI B OymyieM [6]:

1. Jlusaiinepcxue unno6ayuu: COXpaHssl TPAAUIMOHHBIE YEPTHI
KHATAaWCKON apXHUTEKTyphl, HEOOXOIMMO YAENATh BHUMAaHHE NH3alHEPCKUM
WHHOBAaLMSIM,  4YTOOBI  KWTalicKash  apXWTEKTypa  COOTBETCTBOBaJa
COBPEMEHHOM ACTETHKH 1 00pa3y >ku3Hu. Harpumep, ucronap3oBaHie HOBBIX
MaTEepHAJIOB U TEXHOJOTHH JUIsl yITyUIIEHHs 3alIUThI OKpYXKaromel cpebl 1
koMopTa 31aHui.

2. Jusepcugpuyuposannas 3acmpoiika: WHTETPUPYHUTE OOJBIIE
KYJbTYPHBIX 3JIEMEHTOB Ha OCHOBE KHTAWCKOIO apXUTEKTYpPHOTO CTHIIS.
Crnenyer ymenmsiTb caMoe TPHCTAIbHOE BHHMaHHWE  KYJIbTYPHBIM
KOHHOTAIIMSIM Pa3IMYHbIX STHUUECKUX TPYII B pa3HbIX PErHOHAxX U JenaTh
apXHUTEKTypHbIE (POPMBI KUTAWCKON KYXHU Ooiee pa3HOOOpa3HBIMH.

3. Paszeumue ummepnayuonanuzayuu: B KOHTEKCTE TJI00aJbHOTO
ApPXMTEKTYpHOTO JU3aifHa KHTaWCKasi apXWUTEKTypa JOJDKHA aKTHBHO
y4acTBOBaTh B MEXAyHAPOJHBIX (OpyMax MO OOMEHY OIBITOM, YTOOBI
CHOCOOCTBOBATh MEXIYHAPOAHOMY DPAa3BHTHIO KUTAWCKOH apXHUTEKTYpHI.
CoBepuieHCTBYHTECh Onarojaps IIOCTOSHHOMY OOMEHY MHEHHMAMH U
COTPYIHUYECTBY C MEXIYHAPOIHOM apXUTEKTYpPOH.
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BJIMSIHUE ITIPUPOTHO-KJIMMATHYECKHUX YCJIOBUI HA
INPOEKTUPOBAHUE UHIANBUAY AJIBHBIX KUJIBIX TOMOB

K OCHOBHBIM NPHPOAHO-KIMMATHYECKUM YCIIOBHUSIM, KOTOPbIE BIMSAIOT
Ha MPOEKTUPOBAHUE JKUIIbsI, OTHOCSAT:

1) TemmepaTypHO-BIaKHOCTHBI pexuM. B 3aBucumoctd  oOT
pacyeTHBIX TeMIIepaTyp HapyXHOTO BO3IyXa, CpelHeil CKOpOCTH BeTpa U
CpenHeidl MeCSYHOM OTHOCHTENBbHOW BIIXXHOCTH BO3AyXa pa3paboraHo
KJIMMaTUYECKOe paloHUpoBaHHe Teppuropun Pocculickoit Penepanumy,
npuBeneHHOE B Tabmuie 1:

Tabnuua 1 — XapakrepucTuka KIMMaTHYECKUX PAfOHOB U MOPaiOHOB
Poccuiickoii Penepanun.

Kanmar- K'HmfaT_ Cp.-mec. t Cp. cx. Cp.-mec. t Cp--mec.
. ui Berpa a3 OTHOCHT. BJI.
i nojpaiio BO3I[yX21°B 3HMHHX Bo3iyxa B BO3/yXa B
paiion siHBape, °C uioJje, °C N
H Mecsina, m/c uioJe, %
1A <=-32 — +4 - +19 —
| 1B <=-28 >=5 0—+13 >75
1B -14 —-28 — +12 — +21 —
Ir -14 —-28 >=5 0—+14 >75
1 -14 —-32 — +10 — +20 —
1A -4—-14 >=5 +8 —+12 >75
1l 1Ib -3--5 To xe +12 — +21 To xe
1B -4 —-14 — +12 —+21 —
r -5--14 >=5 +12 —+21 >75
i 1A -14 —-20 — +21 —+25 —
116 -3-+2 — +21 —+25 —
111B -5--14 — +21 — +25 —
IVA -10 —+2 — >=28 —
v 1IVB +2 —+6 — +22—-+28 | >=50B13 4
1IVB 0-—+2 — +22 —+28 —
vr -15-0 — +22 —
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B tabnmie 1 mpuBeneHs! yeTbipe KIMMaTuaeckux paiona [1]: | — cesep,
XapaKTepU3yIOMUiHcS XOJIOAHBIM KiuMaroM; |l — ymepeHHble MIMpOTHI,
XapaKTepU3yIOInecs: YMEpeHO—X0I0AHbIM KiiuMaToM; |l — gacTh 103KHBIX
paiioHOB C OYeHb TEIUIbIM JieToM; |V — for, XapaKTepH3YIOIIUICS MSTKOH
3UMOH H JKapkuM JseToM. Kimmaruueckne paioHBI pasJelieHbl Ha
mopaiioHsl, 0003HaueHHbIe OykBamu A, b, B, T, /I B Tabnwire.

BoszeiictBue  TeMmepaTypHO-BIQKHOCTHOIO — pPEKHUMa  MOXET
OTPHUIIATENIFHO CKa3blBaThcss Ha KoMmdopTe xwibd. [loaTomy kuibie
TIOMEIIEHUS] BaYKHO 3alIMIIATh OT PE3KUX CE30HHBIX U CYTOUHBIX MEPEeraioB
TeMIepaTyphl: OT IIeperpeBa Ha rore 1 nepeoxsaxaeHus Ha cesepe [3].

CypoBasi xojofHasi W JJUTENbHAas 3UMa B CEBEPHBIX IOIpaloHax
onpeneNnseT 3aKkphITBId  pexuM npoxuBaHus [2].  CoOTBETCTBEHHO
MIPOEKTUPOBAHKE JKHUJIBIX JIOMOB YYHTBHIBAET HEOOXOAMMOCTH COXpPaHEHHs
TeIJIa 1 3alUThI OT XOJIOIHBIX BETPOB.

Ha nannom mpumepe (Puc. 1) BUAHO, YTO JOM MMEET KOMITaKTHYIO
IUIAHUPOBKY BHYTPEHHHX JKWIBIX MPOCTPAHCTB, CIEIMANbHBIA TamMOyp Ha
BXOJ€, a TAKXKEC CTCHEBI C 3d)d)eKTI/IBHI)IM YTeninTesIeM, 4YTO XapaKTEPHO I
CTPOUTENIbCTBA Ha CeBepe.

Taxke, IpH CTPOUTENBCTBE B CEBEPHOM KJIMMATe Ba)KHO 0OpaIiaTh
BHUMAaHHE CBOWCTBA CTPOUTEIbHBIX MarepuanoB. Heobxonumo BeIOMpATH:
MaTepHabl C XOPOLIEH 3aIUTOM OT BIary; TEIIOU30IALUOHHbIE MATEPHAIIBI
IU1s1 o0ecIedeHns yaepKaHus TeIula BHYTPH 3[aHHs B XOJIOIHBIE MECSLIBL;
MIPOYHBbIE MaTepUabl Ul 3aLIUTHI OT 3KCTPEMAJIbHBIX MOTOAHBIX YCIIOBUI;
9Heprod(pQexTUBHbIC OKHA IJIs CHIKEHUS TEIUIONOTePh W YIydIlICHHS
9Heprod(pekTUBHOCTH 31aHHSI.

Pationsr ¢ skapkum  ximmmatom  (IVA-IVI),  ommmgarores
MPOJOJKUTENBHBIM JIETOM M WHTEHCUBHOM CONHEYHOW pamuanued. Jlms
F0XKHBIX PallOHOB JKIJIHIIE, IKCIIyaTHPYEMOE B TeUeHHE 9 MecsleB B FOAy
XapakTepu3yeTcss OTKPBITBIM PEXKUMOM IKCILTyaTtaruu. OHO HykzHaeTrcs B
OTKPBITBIX IOMEIIeHUs (Teppacax, JO[KUAX, OalKOHAaX, IIBOPUKAxX), B
KOTOPBIX MPOMCXOOUT YacTh >KH3HEAESITENbHOCTH cembH [2]. B Takmx
palioHax NpPOEKTUPOBAHHE HANPABICHO Ha CO3JaHUE YCIOBUM Ui
BEHTWISLIMY U 3aIIUTHI OT IIEpETpeBa.

B nannom npumepe (Puc. 2) BUIHO, 9TO B JoMe HET TaMOypa, IMEIOTCS
OorbIINE OKHA, K IOMY IPHUCTPOEHA Teppaca, YTO XapaKTEepHO ISl JAHHOTO
palioHa CTPOUTENBCTBA.

Beicokne neTHHE TemmepaTyphl HApYXHOTO BO3AyXa TpeOyroT
aKTMBHBIX MEp 3allUThl OKWIWIIA OT TMeperpeBa IIaHUPOBOYHBIMH
(mpoBeTprBaHWE KBapTHp B HOYHOE BpEMs) W KOHCTPYKTHBHBIMH
(comHIIE3aIUTHEIE YCTPOHCTBA) CPEACTBAMH.
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[Ipn crpouTenscTBE B IOKHOM KJIMMAaTe BaXHBI MaTEpHaNbL a)
oblajaromye  XOpomied  TEIUIOPErYNHPYIOMEH  CIIOCOOHOCTBIO st
COXpaHEHMs] TPOXJaJasl BHYTPH 3[aHus; 0) ¢ XOpouled BEHTHIISILUCH s
LIUPKYJISAIUHN BO3yXa BHYTPH 3[JaHUH B YCIOBHSIX YKaphl; B) YCTOHUUBBIE K
yIbTPadhUOIETOBOMY H3IYUCHHIO; T') C BRICOKOH TEPMUUCCKOI HHEPIIUEH 115
COXpaHEeHHs IPOXJIa bl THEM U €€ BHICBOOOXKICHHSI HOUBIO.

2) WHcomauust — 3TO MpsIMOE CONHEYHOE OCBEIICHHE MOMEIICHUH U
YYaCTKOB 3€MJIH, BaYKHOE JJIsl CO3/IaHUSI KOM(OPTHBIX JKMITHIIHBIX YCIOBHH.
HopmatuBel HMHCOMSAIMU COCTABISAIOT OKOJIO 2-2,5 YacoB B JI€Hb.
OnHOKOMHATHBIE KBapTHUPhl HE PEKOMEHAYETCS OpUEHTHPOBaTh Ha CeBep,
TOr/a Kak Juisi 2-3-KOMHATHBIX JIOITyCTHMA OJJHA CeBepHasi KOMHaTa. YpOBEHb
WHCOJISIIIMY 3aBHCUT OT OPHEHTAILIMH MTOMENIEHHUH, (POPMBI U BBICOTHI JIOMOB,
paccTosHUs Mexay HumH [3].

Taxke Ba)KHO YUYUTHIBATh ECTECTBEHHYIO OCBEIIEHHOCTh, KOTOpas
3aBHCUT OT BHEIIHEH OCBCHICHHOCTH, IIOIaau OKOH H FJ'ly6I/IHI)I KOMHaAT.
EcTecTBEHHOE OCBELICHUE BKIIIOYAET MPSIMOM, PACCESHHBIN U OTPAKEHHBIN
CBET OT COJIHIIA, & MHCOJISIIMS ITOJJPa3yMEBaET NPSMbIE COHEUHBIE JTY4H.

3) BerpoBoii pexuM XapakTepu3yeT CKOpOCTh U HalpaBlICHHUE
BO3/IYIITHBIX MOTOKOB. /151 IPOEKTUPOBAHHUSI HCIIONB3YETCsl «PO3a BETPOB)» —
CXeMa HalpaBJIeHHs, IOBTOPSIEMOCTH U HHTEHCUBHOCTHU BETPOB. DTH JaHHBIE
MIOMOTalOT YMEHBUINTh HEraTHMBHOE BO3ACHCTBHE BETpa Ha 34aHUA U
3¢ QEeKTUBHO HCHONB30BaTh €CTECTBEHHOE IpOBETpHBaHWe. PasHuna
JaBIICHUH MEXIy IOABETPEHHOM M HABETPEHHOW CTOPOHAMHU 00eCIeYnBaeT
LUPKYISALMIO BO3/yXa, BaKHYIO JUIi KWJIBIX IOMEILEHWH, CaHy3JIOB U
XO3SICTBEHHBIX KOMHAT.

Ha mHTEHCHMBHOCTH BO3AYX000MEHA BIHAIOT MECTOIOIOKEHHE JI0Ma,
pa3Mep OKOH M JBEPHBIX IIPOEMOB, a TaKXe BHYTPEHHHE IEPETOPOIKH.
Makcumanbueiii  3Qdexr  gocTuraercss mpH  pa3MeIleHHH  JoMa
MIEPIEHANKYIIIPHO HAIPaBICHUIO BETpa. 3HAHUE «PO3bI BETPOB» MO3BOISIET
NPOEKTUPOBIIMKAM  MpeIycMaTpUBaTh OKHA OONbIIEro pasmepa c
MIOJABETPEHHON CTOPOHBI 1OMA.

4) Penbeh MECTHOCTH TaxoKe BIUSET HA Pa3MEIICHUE KIIIBIX TOCTPOEK
1 apXUTEKTypHbIe pemeHus. [IpoekTupoBanye JOMOB Ha y4acTKax C pa3HbIM
penbedoM TpedyeT KOMIUIEKCHOTO MO/IX0/1a, YYUTHIBAIOIIET0 CTETHIECKUE 1
(YHKIMOHANIBHBIE ~ aCHEKTbl, COXpaHEHHWE IPUPONHBIX pECypcoB U
KOM(OPTHBIE YCIOBHS IIPOXKHBAHUSL.

I[Ipu yxmone 10-15° MOXHO amanTHPOBaTh KOHCTPYKIHIO IIEPBOTO
staxa. [Ipu yxione 15-20° pekoMeHIyeTcsl TeppacupoBaHUE WIIH CO3TaHUE
YCTYIOB, YTO TAKXe MPENOTBpaIIaeT Onon3Hu. Ha KpyTeIX ckIIOHaX 31aHMSA
pa3MemaTcsS B COOTBETCTBHH C penbedoM u TpeOyIoT AOTOMHHUTETBHBIX
WH)XEHEPHBIX PaloT.
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B nmannom npumepe (Puc. 3) BuaHo, 4to mpu ykioHe Oombmie 15-20
IpagycoB HCIOIb30BAHO TEPPACHPOBAHUE, UYTO XapaKTE€pHO IJIs AAHHOIO
paiioHa CTPOHTENBCTRA.

Ha y4acTkax ¢ HakJIOHHBIM penbeOM HYKHO YUUTHIBATh JPEHAX H
BoZIOOTBeZicHUe. [lpaBHibHOE pacrpesielieHHe JPEHaXHBIX CHUCTEM U
BOJIOCTOKOB IIOMOraeT M30ekaTb 3aTOIUIEHMH U COXpaHAeT CTaOWIbHOCTD
(dyHIameHra.

OcBoeHNE KpPYTHIX CKJIOHOB AaKTyaJlbHO, TaKk Kak KpyIHBIE Topoja
WcYepNajd CBOM TEPPUTOPHUAIBHBIE pe3epBbl. KOMIUIEKCHBIH — ydeT
MPUPOAHO-KIMMATHYECKUX  (AaKTOpOB  BaxkeH sl 3(QQPEKTHBHOTO
TIPOEKTUPOBAHHMSI KUIIBSI.

Puc. 1. [InanupoBka 1oMa B CEBEpHOM paiioHE CTPOUTEIbCTRA.

Man 1 3raxa

Puc. 3. Pa3pe3 nqoma, cipoeKTHPOBAaHHOTO B IPUOPEKHOM paliOHE CTPOUTENIBCTBA.
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HoAXO bl K IMHAMUYECKOMY PACYHETY 3JAHUNA U
COOPYXEHMU HA TPOI'PECCUPYIOIIEE OPYIIIEHUE

[Iporpeccupyromee oOpyiieHHEe — 3TO TOCIEIOBATEIbHOE (I[ETTHOE)
pa3pylIeHHe CTPOUTENBHBIX KOHCTPYKLUM, NPUBOAAIIEE K OOPYIICHHIO
BCETO 3MaHUS WM €ro 4dacTreil BCIEICTBHE HAYAIBHOTO JIOKAJIFHOTO
TIOBPEX/ICHNS HECYILETO 3JeMeHTa. B mociennue pecstuinerns mpodiema
TIPOTHBOACUCTBUS MIPOrPECCUPYIOMIEMY OOPYIIEHUIO 30aHUI U COOPYKEHUN
ocTaeTcs aKTyaTbHON W MacIITaOHOM.

3maHus  MOTYT OBITh IOJABEP)KEHBI B3PBIBHBIM M YIApHBIM
BO3/ICHCTBHUSIM, KOTOPBIE B TOM YHCIIE MOTYT OBITH CBSI3aHBI C JIEHCTBHAMH
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TEPPOPUCTUYECKUX OpraHM3alMi. 3a4acTyl0 HpH IOJOOHBIX aBapHHHBIX
BO3/ICHCTBUSIX ~ OOJIBIIMHCTBO ~ YEJNIOBEYECKMX  JKEPTB  CBS3aHO C
JIaBUHOOOpa3HBIM OOpYIIEHWEM 3JaHHWi, a HE C HElOCPEACTBCHHBIM
TOpa)karolIuM JeCTBUEM B3pbIBa. Tak, 3JaHus C MacCOBBIM NpeOBIBAHHEM
JIIO/IEH, a TaKXKe MPaBUTENbCTBEHHBIE 31aHHs, Y3JIbI Pa3BsI3KU TPAHCIIOPTHBIX
MIOTOKOB M T.[. TPEOYIOT HPH MPOEKTUPOBAHWHM OOJIBIIEr0 BHUMAHUS K
obecrieueHnIo 0€30MacHOCTH.

O HeoOXOAMMOCTH pacyeToB 3JaHUA Ha  YCTOWYHMBOCTH K
MIPOTrPECCUPYIOIIEMY OOPYIIICHUIO HAYaIH 33 {yMbIBaThCs emie B 1968 romy
TocJie aBapuu >Kwioro nanenbHoro 3nanusi B Jlonmone (Puc. 1). Cranm
TOSIBJISATHCS.  TIEPBbIE HOPMATHBHBIE JIOKYMEHTBI, PperiaMeHTHPYIOIIne
HEOOXOMMOCTb MOJIO0HBIX PACUETOB, Pa3padaThIBAINCH TEPBBIE METOIUKU
10 00ECHEeYEeHNI0 YCTOMYMBOCTH 3/IaHUH K JIABHHOOOPa3HOMY OOpYILIEHHIO
[1]. Onmnako Ooiee OCHOBaTEIBHO JaHHAs TmpoOeMa crana Tmepen
TPOEKTHPOBIIHKAMH rTocite TepakTa B 2001 roxy B Heio-Mopke. O6pyurenne
OanieH-0M3He 0B BceMUpHOro TOproBoro meHTpa cTano NepBOi KPYIMHOI
aBapWei, CBA3aHHOW CO 3JaHMAMU C METAUIMYECKHMM KapKacoM, 4YTO
MOKAa3aJI0 MaCIITaOHOCTh TAHHOM MPOOIEMBI B CTPOUTEIBCTBE.

LLT]

’ TR
habdachsas ol

M

/
7
%
%
7
37
P
/
/
%

LLL

Puc. 1 — OGpyleHue YacTy MaHeIbHOr0 KUI0ro qoma Ronan Point

He BnonHe penieHHBIM Ha TaHHBIA MOMEHT OCTAETCs BOIPOC O YETKOM
pasrpaHUYeHUH CIydaeB, TPEOYIOIMX CTATHYECKOTrO WIM AUHAMHYECKOTO
pacuera. bpak cTpoHTENBHBIX KOHCTPYKLHH, OMIMOKA MOHTaXXa M IPYyrue
CITy4au, MPUBOIAIIHE K TOCTEIIEHHOMY BHIKIFOUEHHIO U3 PaOOTHI 3JIEMEHTOB,
MOT'YT CO3/1aTh aBapHHHBIC CHTYalUH, KOTOpble HEOOXOAWMO HPOBEPSTH
pacyeToM B CTaTHYECKOH MmocTaHoBKe. Takke LeNbIo CTaTHYECKOro pacyeTa
SIBJISICTCS OLIGHKA YYBCTBHTEIBHOCTH CHCTEMBI K M3MEHEHHUSM B LIENIOM, YTO
MO3BOJISIET peann3oBaTh HamOonee 3(hexTHBHBINH KOHTponb. OmHAKO
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BBIIICONUCAHHBIE PACIPOCTPAHEHHBIE CIy4ad aBapHHMHBIX BO3AEHCTBHI,
TaKkue KakK B3pPbIB WIM Hae3]] Ha KOHCTPYKIMIO aBTOMOOMJIS, HEOOXOIUMO
paccMaTpuBaTh C BHE3AITHBIM YJAJIECHUEM IMOBPEXKIAEMBIX 3JIEMEHTOB U B
JUHAMUYECKOM IOCTaHOBKE, TaK KaK MCXOJIHBIE MPOIECCHl CBS3aHBI C
JuHamMu4YecKuMH 3¢ dexramu. Bropoli cocob pacuera Ha JaHHBI MOMEHT
SIBIISIETCSI HAMMEHEE M3YYEHHBIM U ITPOpabOTaHHBIM.

PaccmotpuMm cymecTByrolue Ha JaHHBIM MOMEHT OCHOBHBIE ITOJIXO/IbI
K MOJISTUPOBAaHHUIO MOMEHTA 0TKa3a KOHCTPYKTHBHBIX dJieMeHTOB. Hanbonee
pacnpoCTpaHEHHBIM cefuac sBJSeTCA pacdeT 3JaHUl U COOpY)KEHHuil Ha
BHEIIIHEE HeaBapuiiHOe BO3JCHCTBHE C YK€ 3apaHee yAaJeHHOU
KOHCTPYKILIMEW. AJNTOPUTM TaKoOro pacuer HamOojee MmpopadoTaH, HO He
YUYUTBIBAET HU ITO3TAITHOCTH IPOIECCa BBIXOJAa M3 PabOTHI dIIEMEHTa, HH
JUHAMUYECKYI0 COCTaBJISIONIYIO BO3CHCTBUIL.

Bornee TOUHBIMU SBISAIOTCS MOAXOABI C TO3TAaIHBIM MAaJCHUEM
JKECTKOCTH OTKa3aBIIEH YacTH uepe3 MaJeHHe MOAYNS YIPYrocTH WIH C
IMOOTAITHBIM IMAaAC€HUEM BHYTPEHHHUX CHJI, 3aMCHAIOIHNX OTKa3aHHYHO YacCTb
[2]. Jaunwiii Meron mpeamonaraer (U3MYECKOE BBIOBITHE KOHCTPYKIIUH,
CBA3aHHOC C BHC3AaITHbIM, OUYCHb 6bICTpI)IM NCYE3HOBCHUEM HArpy30K Ha HEC.
daxkTUYEeCKH B pacyeTe CO3/1aeTcs HOBOE 3arpyKeHHE C MPOTHUBOMOIOKHO
HaNpaBJICHHBIMH CHJIAMHU, KOTOpBIE BO3pAacTalOT BO BPEMEHH OT HYJs B
HayaJjie rporiecca 10 MOJHOro 3HaveHus [3].

YerBepThld METON — IOCTHKEHUE OTKa3a 4acTU KOHCTPYKUMUM IIPU
MIOMOIIM €€ 3arpy)KeHHs KOHKPETHBIMM aBapUIHBIMU BO3JEHCTBUSIMU.
[Nocnennuit Meron Hambolee TOYHO OTPAXKAET pealibHYI0 pPadoTy
KOHCTPYKLUH, HO HA COBPEMEHHOM 3Talle UCCIIC0BaHUH SBIISETCS] HAaMEHEe
NpopaboTaHHBIM, YTO TaKke OTKPHIBAET IIMPOKOE IMOJNe I HaydHBIX
uccnenoBanuii. [lepBble TpH MeToma 3aMEHSIOT YeTBEpPTHI, Hauboiee
pecypcoeMkuii [2], KOTOpBIH MpeanoiaracT YTo4HeHHe BUIa H3MEHEHUS BO
BPEMEHU YCJIIOBHOHM aBapUHON HAarpy3KH dKCIIEPUMEHTAIBHBIM IIyTeM. Tax,
3aKOH YBEIMYCHHS HArpy3Kd MOXET OBITh pPasAM4HBIM JUIS Pa3HBIX
BozzeicTBUI. JKUBy4YeCTh pEabHBIX 3aHUNA U COOPYXKEHHHM HampsMYIO
3aBHCHT OT BHJA M BEIWYMH TECTOBOTO MOBPEXKIAIOLIETO BO3ACUCTBHSA U
COITyTCTBYIOIINX HATrpPYy30K, JIEHCTBYIOIIMX HAa HECYIIYI0 KOHCTPYKIHIO B
MOMEHT OTKa3a. CpaBHHUTEIBbHBIH aHAJIN3 CYIIECTBYIOIINX HOPMAaTHUBHBIX
ITOJIXO/IOB TIOKA3BIBAET [2], YTO MOIIOKEHHUS HOPM CYIIECTBEHHO PACXOMISATCS
Kak B CaMHX THIAaX W BEIMYMHAX HArpy30K, BXOASAIINX B aBapHHHBIC
COYETaHNUs, TaK ¥ B IPHHAMAEMBIX K HIM KO3(h(PUIMEHTaX COUCTaHHUMH.

He mMeHee BayKHBIM SIBIISIETCSI HE TOIBKO CIIOCOO MOJISTUPOBAHHE OTKA3a
KOHCTPYKIIUH B MOMEHT aBapHHHOTO BO3JCHCTBHUS, HO M CIOCOO 3aaHus
camoif pacuerHod Monenu. Hampumep, amns kene300€TOHHOTO Kapkaca ¢
CEeTKOW KOJOHH 6X6 METpPOB IIOKa3aHO, YTO CTAaTWYCCKUN IMHEHHBIH W
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KBa3UCTATUYECKUM JIMHEHHBIA pacyeTbl CTEPXKHEBBIX CHCTEM SIBIISIOTCS
JIOCTaTOYHO  KOHCEPBATHUBHBIMHU. HeBo3MOXHOCTh  MJIACTHYECKOTO
nepepacnpesieieHdss yCWIUH MEXIy spycaMu MNPUBOIHUT K Ype3MEpHOU
Teperpy3Ke pureNs MmepBoro sipyca, 4To BIICYET 3a COOOH 3HAUHMTEIBHBIN
nepepacxo MaTepuanos [4].

Ecnu npenenbHyro Harpy3ky, IOJYYEHHYIO TP CTaTHYECKOM
JIMHETHOM pacyere, NPUHATH 3a JTAJOHHYIO, TO MOXXHO CpPaBHUTh €€ C
MIPECITFHBIMU HECYIIIMMU CIIOCOOHOCTSMHU CHCTEM, PACCUATAHHBIX IPYTUMU
meronaMu. Tak, cTaTMUeCKWH HETMHEHMHBIH pacyeT MOKa3bIBaeT 3arac
HeCyIIel ClOCOOHOCTH B CPABHEHUHM C STAJIOHHOW HArpy3KOH U MpeebHas
cTaTUYecKasi Harpy3ka Ha CHUCTEMY, MpH aHAJIOTMYHOM apMUPOBAaHUU
yBenuuuBaeTcs B 2,1 pasza. JJuHaMUYECKHil pacueT CTepPKHEBON CHUCTEMBI C
y4eToM (U3UYECKOH M TeOMETPHUYCCKON HETMHEHHOCTH MOKA3hIBACT, YTO
CUCTEMa TepeXOJUT B COCTOSIHUE MeXaHu3Ma mpu Harpyske B 1,8 paza
NpEBBILAIOIIEH dSTaloHHYI. JIMHaAMH4Yeckuil pacuer (QHU3MYECKH WU
FCOMETPUYCCKU HETMHEHHOM CUCTEMBI, COCTOSINEH U3 00bEMHBIX KOHEUYHBIX
SJIEMEHTOB M TUCKPETHOM CTep)KHEBOI apMaTyphl, NOKazaid HauOOJBIIYIO
s¢dektuBHOCT,. BaHTOBas paboTra apmarypbl, a TaKKe 4YacTHYHOE
paspylieHre NepeHaNpsDKEHHBIX Y4acTKOB OeToHa IMpuBeNnu K HamOosee
aJIeKBaTHOMY BapUaHTy IepepaclpenesieHus] YCHINi, a KpUTHYecKas
Harpy3ka sl Takoil cucTeMbl oOkaszamack B 1,9 pa3 mpeBblmaromeit
sTamoHHyl0. [lokasaHo, dYTO HEydeT SBJICHUS [AWHAMHUYHOCTH U
KMHEMATUYECKOr0 YIPOYHEHHUS MaTepHaja NPUBOIUT K 3HAYUTEIBHBIM
MOTPEIIHOCTAM TPH BBIYMCICHUN OCHOBHBIX XapaKTEPHCTHK HAIPSKEHHO-
nehopMHUpOBaHHOTO cocTosiHus [4, 5.

Tabnuna 1 — CpaBHeHHE pe3ylIbTATOB PACUETOB

o . . | Junamugeckuit
Crarnueckuii | Ctatnueckuit | Jlunamuueckuit N
N O o HEJIMHEWHBIN
JUHEWHBIN | HeNWHEWHBIH | HENWHEHHBIH
Pesynbrar TOAXOT TOAXOT MOIXOT HOAXOR (Monen
Y 13 00BEMHBIX
(crepxHeBas | (crepxkHeBas | (crepxHEBas
MOJIEIIb) MOJIEIIb) MOJIETIb) KOHCHHDIX
A A . 3JIEMEHTOB)
[IpenensHO
JOIyCTHMAst 1 2,1 1,8 1,9
Harpyska, Ji.e.
IIporu6
purens Haz
yIaIeHHOM 459 73,3 199,5 149,4
KOJIOHHOM,
MM
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AHanu3upys BBIIIEU3JIOKEHHOE, MOXKHO CIENIaTh BBIBOX O TOM, 4YTO
pemieHre  3aJadd  MEXaHW4YecKoW  Oe30MacHOCTH  MHOT'03Ta)KHBIM
MOHOJIUTHBIX XKeJIe300eTOHHBIX 3aHni Hanbosee 3¢ HEeKTUBHO ITPOBOANUTH C
WCIIONIb30BaHUEM OOBEMHBIX OSTOHHBIX TEN M ITUCKPETHOM apMaTypbl, 4TO
CBSI3aHO C aJEKBAaTHBIM MOJEIUPOBAHNEM MpPOSBISIOMMXCS 3(deKToB,
TaKMX Kak BaHTOBas paboTa MepeKphITHiA, pa3pylIeHne MaTtepraia OeToHa,
pasnuuHylo pabOTy Ha pacTshHKEHHE M CKaTHe, IUIACTUYECKoe TeueHHe
apmarypbl. Ha &aHHBIE MOMEHT B WH)XEHEPHOW IpakTHKe Haubosee
pacnpoCTpaHEHO 3aJaHHEe PacyeTHOM MOJAENH IUIOCKUMHM KOHEYHBIMU
3JIeMEHTaMHU, YTO HaUMEHee PecypcoeMKo [6].

OcHoBHOH JEUCTBYIOLTUH HOPMAaTHUBHBIN JIOKYMEHT,
perjiaMeHTHUPYIOIIMM pacueT 3JaHuid U COOPY)KEHUH Ha YCTOWYMBOCTH
MIPOTUB TPOTPECCUPYIONIEr0 OOpYIIEHHs, HPUBOAUT EAWHBIA alrOpUTM
pacueTa Kak B KBa3UCTATHUECKOW, TaK U B AMHAMHUYECKOH MMOCTaHOBKaX [7,
npunoxxenue b]. B cooTBercTBMM ¢ HHMM MTHOBEHHOE yJalleHHE
BBIKJIIOYAEMOr0 3JIEMEHTa MOJCIUPYETCS YCHIMSAMM, ONPEAETICHHBIMU B
3TOM OJJIEMEHTE IpU pacyere MO0 IEPBUYHOM pPacueTHOM CXeMe,
NPUKIIAIBIBAEMBIME BO BTOPHYHOI pacyeTHOM cxeMe ¢ OOpaTHBIM 3HAKOM
(Puc. 2).

Puc. 2 — IlepBuunas (a) u BropuuHas (0) pacyeTHbIE CXEMBbI 31aHUS

OCHOBBIBasACh Ha BBIINIEU3IOKEHHOM, MOXHO CHEIaTh BBIBOA, 4YTO
OOJBIIMHCTBO 3a/1a4, CBA3aHHBIX C YTOUHEHHEM CIIOCOOOB MOJETUPOBAHUS
paboTBl KOHCTPYKIUH TpH IWHAMAYECKUX AaBapUHHBIX BO3ICHCTBUSX,
HMMEIOT 10 OONBIIEH YacTH ITOCTAHOBOYHEIA XapaKTep.
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INPUMEHEHUE TEXHOJIOI'HH BUPTYAJIBHOM PEAJIbHOCTH
B NIPO®ECCHOHAJILHOU NIOATOTOBKE BYIVIIUX
HNHXEHEPOB-CTPOUTEJIEN

B mHacrosmiee BpemMs B cBere TIOOANbHOW HMH()OPMATH3AINH,
KOMIIBIOTEPH3AIMY,  HCIIOJb30BaHHUS  HWH()OPMAIMOHHBIX  TEXHOIOTHH
BO3HHUKAET OCTpast IIOTPEOHOCTh B COBEPIICHCTBOBAHIN TEXHOJIOTHIA CPEICTB
00yUYeHHS.
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B »TOoM 1mpomecce 3HAUUTENBHYIO POJIb UIPAOT  TEXHOJIOTUU
BupTyasnbHON peanbHOcTH (VR). OHM yHHBEpcalibHBl W MOTYT OBITh
WHTETPUPOBAHbI B TeKyllee NpodecCHoHabHOE 00yUYeHHE C TOYKH 3PESHHS
coliepaHUs, AOCTaBKM U IPOLECCOB OLEHKU JJI PELICHUS pPa3IN4HBIX
00pa3oBaTeNbHBIX 3a/1a4.

OcHoBHbIMEH VR ycTpolicTBaMH, € TOMOIIBIO KOTOPBIX MOXKHO
MIOTPY3UTHCSA B BUPTYAJIbHBII MUp SIBISIOTCS: KOCTIOMBI; OYKH HJIU IIJIEMBI;
nepuaTku WId KOHTposuiepsl; komHata VR. Camblif 5KOHOMHBIR U
pacIpocTpaHeHHbIH CIIoco0 OIYTUTh BUPTYaJIbHYIO PEATHOCTh — OYKU MIIH
uIeMbl, KOHTposuteps [ 1-3].

VR-TeXHONOrMM TO3BOJSIIOT BH3YaJM3HPOBaTh, MPOCMATPUBaTh U
WCCIeoBaTh JIIOObIe TOHATUS M 00BbeKThl. OOydeHHe B BUPTYaJIbHOM
peanbHocTH (VR) siBisiercst 9 pEeKTHBHBIM CIIOCOOOM HAaYyYUTh CTYAECHTOB
TOHKOCTSIM OIpENeNeHHON OTpaciud WM HaBbIKa. JlaHHBIH HHCTPYMEHT
Npo(eCcCHOHATIBHOI0 00Y4eHHS CHOCOOEH YIy4IINTh B3aUMOICHCTBHE U
HOTpy’KeHHe, OOJNIErYuTh COXpaHEHHUE U Nepeiady 3HaHWH, COKPATHTh BpeMsI
U 3aTparhl Ha OOydYeHHE, a TaKKe MPENOCTABUTh YHHKAIBbHBIA U MOIIHBIH
MYJIBTUCEHCOPHBIN OIBIT [4].

VR  npusBana  obecne4yuthb KOHTakT  0Oyd4aromerocs c
MH(OPMALIMOHHOM PEaNbHOCTHI0, MAKCUMAaJIbHO PUOIMKEHHON K OOBIYHOM
peanbHOCcTH. CpeAcTBa BUPTYAIbHOM PEabHOCTH SBILIOTCA 3G (PEKTHBHBIM
HHCTPYMEHTOM peanuzanuu 00pa30BaTeIbHBIX porpamMmm
npo¢ecCHOHANLHOW MOATOTOBKH M IO3UTHBHO CKa3bIBAIOTCA Ha Pa3BUTHU
[T03HABATENbHBIX TPOLIECCOB [5, 6].

OnemenTtsl VR MO3BONAIOT co34aTh Cpely, KOTOpas BOCIPUHUMAETCS
YeJI0BEKOM Yepe3 OpraHbl ouylieHus. TeM caMmblM, IOMOrasi MOAEIUPOBATh
KOM(OPTHBIE YCIIOBUS IS MONYYCHHS HOBBIX 3HAHHWH, a OCOOEHHO — I
0o0ydeHUs] HMHXEHEPHBIM CIIELHMAIBHOCTAM, HWMEIOIMM IIOBBIICHHBIH
YPOBEHb CIIOKHOCTU M TPEOYIOIIUX BBICOKOTO YPOBHsI HaBBIKOB M 3HAHUM.
ITporpammbl 00yueHHs BKJIFOYAIOT B ceOsl HUCIONB30BAHHE COBPEMEHHBIX
nH(pOPMAIMOHHO — KOMMYHHKAIIHOHHBIX TEXHOJIOTHMH B 00pa30BaTEIbHOM
TIpoLecce, KOTOPBIA COIAEP)KUT NMPAKTUUECKHUE 3aHATUSI BHYTPH Pa3JIMdHBIX
BUPTYaJIbHBIX MUPOB U CHMYJIALMH, IIPUYEM YacTo B UTPOBOiT popme [7].

UrpoBoil Merom - 3TO MMHUTALMA ONPEACIEHHBIX CUTYyalui,
OTPaXKaOUIUX MPOLECCH UYETOBEUYECKON NEATENBHOCTH, TJE KaXIbIH U3
YYaCTHUKOB BBIIIOJNHACT JCHCTBUS, NMPEAYCMOTPEHHBIE €ro ponbio. Takas
B3aMMOOOYCIIOBJIEHHAs JEATEIbHOCTh MpEroiaBaTeNs W O0yJaroIIuxcs
croco0CTBYeT (POPMHUPOBAHUIO y CIyIIaTeNnel mpo(ecCHOHANIBHBIX HABBIKOB
1 YMEHHUH, CTUMYJIUPYET UX BHUMAHHUE U MTOBBIIIAET HHTEPEC K 3aHATHAM.

HcTOYHWKOM  TBOPYECKOTO  COCTOSHHS, €ro  CBOeoOpa3Hoit
WHTEJUIEKTYaTbHOH W SMOIMOHAIBHOW OCHOBOW SIBISIFOTCS IIPOOJIEMHBIE
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CUTyallld - TaKWe JUHAMHYECKUEC CHCTEMBI  B3aMMOOTHOIICHUH
o0ydJaromuxcsi B IIPOIECCE WIPHI, KOTOpBIE, OyIydd OTpPaKeHHBIMH B
CO3HAHMHM  YEJIOBEKA, MOpPOXIAIOT €ro JIMYHYI0 MOTpeOHOCTh B
LIeJICHATIPABIICHHBIX WT'POBBIX JACHCTBHUAX W TOBBIIAIOT T03HABATEIHHYIO
JIESITENIbHOCTD KaXKJIOro Urparoiero [8].

AxTtuBHOW (opMoOli 0OydeHUs SBISETCS JeloBas Wrpa, Koropas
MIPE/ICTaBISIET COOOW CpPEICTBO MOJCIMPOBAHUS pa3HOOOPa3HBIX YCIOBHUI
poeCCHOHANBHON JIESATENFHOCTH METO/IOM IOMCKAa HOBBIX CIIOCOOOB ee
BbINONTHEHMs. OHa MpencTaBiser coboi (opMy AEATEIIEHOCTH B YCJIOBHOM
00CTaHOBKE, HAlpaBJIeHHOM Ha BOCCO3/IaHHE COfiepXKaHus Oymylei
npoecCHOHANBHON AESTENBHOCTH. B N1eoBol Urpe ¢ MOMOIIBI0 3HAKOBBIX
CpeACTB (SA3BIK, peuYb, JOKYMEHT W T. JI.) BOCCO3JAacTCS MPEAMETHOE U
COIMAJIBHOE CoZiepKaHne Npo(heCCHOHAIBLHOMN AESTEIbHOCTH, MIMUTHPYETCSI
MOBE/IEHNE YYaCTHUKOB MIPBI 3aJAHHBIM TIPABMUIIAM, OTPAYKAIOIINM YCIOBUS
U TMHAMUKY peajbHOM MPOM3BOACTBEHHON 00CTaHOBKH [9].

Pa3paboTka wurpoBoro mpolecca OOydeHHs SBISETCS OIHOM M3
obacteil MpUMEHEHHs TEXHOJIOTHI BUPTYalbHON pealbHOCTH. AJITOPUTMBI
MOT'YT CO34aBaTb OYCHb YBJICKATCIbHBIC U MHTCPAKTHBHBIC HUI'PbI, KOTOPHIC
3aCTaBJISIIOT CTYACHTOB KPUTUYECKH MBICIIUTL U PpCIIATh npo6neM1)1.
UrpoBoe oOydeHHEe MOXET NPENOCTABUTh YYAIIUMCS BO3MOXHOCTH
MIPUMEHSTH TO, YEMY OHHM HAYYMJINCh, B PEAJIbHBIX CLHEHAPHSIX, MOOLIPSS HX
TBOPYECKH MBICTHUTh U YUUThCS Ha npaktuke [10].

OCHOBHBIE NIPEUMYIIECTBA U HEIOCTATKU UCIIOIH30BAHUS TEXHOIOTHIA
BUPTYaJIILHON PEaNbHOCTH B 00pa30BaTEIbHOM IPOIIECCE MPECTABIICHbI Ha
Puc. 1.

Mcnonb3oeaHWe TEXHOIOMMI EVIpTyaI'IbHOﬁ peanbHOCTU B
OBpaBOBaTeﬂbHOM npouecce

MpenmyLuectsa HepoctaTku

BbiCOKaA CTOMMOCTb BHEAPEHNA N
obcaykneanun

MNosbiweHne 3¢ derTBHOCTUM
TOYHOCTH OUEHHKM U OGPETHOH CBA3M

KaX/Joro cTyAeHTa WuTepHeTta

WnppmeuayansHoe obyuenne ansa | | 3aBMCUMMOCTb OT TEXHONOTWIT U

NoctynHocte Myao6erso ana |

MNpobaembl KOHGUAEHLMANBHOCTH
CTyaeHTOB

MOTUBALMN CTYAEHTOR anropuTmax

MNoBbileHWe BOBAGUEHHOCTU U | | BO3MOMHOCTb NPe/IB3ATOCTU B

Puc. 1. [IpeumyiiecTBa 1 HEIOCTATKU UCIIONB30BaHUS TEXHOMOTHIA BUPTYaIbHOM
peanbHOCTH B 00pa30BaTeIbHOM MpoLecce

Jnisi  CTyZEHTOB CTPOHTENBHBIX —CIIEIHAIBHOCTEH IPOCTPAHCTBO
BHUPTYaJIbHOH PEAJIFHOCTH MOXET CIIOCOOCTBOBAaTh YIYUIICHHIO OOIIEro
TIOHMMaHHeE TIpoIiecca CTPONUTENbCTBA. BupTyabHas peallbHOCTh MOBBIIIAET
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BOBJICUCHHOCTh CTYJCHTOB B TIPOIECC OOYYCHWs, WCIONB3YsS MOAXOJ
refiMU(UKaliK ¥ TOBECTBOBAHHS.

HdenoBass wurpa ¢ TPUMEHEHHEM BHPTYalbHOW  pPeEajbHOCTH
MPENCTaBIsAeT CO0O0H BHUPTYalIbHYIO BEPCHIO MPAKTHUECKOTO 3aHATHSA
(Puc.2).

Puc. 2 HpI/IMeHeHI/Ie TEXHOJIOI'H BPIpTyaJ'[LHOI’I PCAJIBHOCTHU HA NIPAKTHICCKOM
3aHATHA

HpenozlaBaTenH MOI'yT OTCJICXKUBATh AKTUBHOCTH CTYIACHTOB, Ha
OCHOBAaHMM C(OPMHUPOBAHHBIX OTYETOB O MPOAENAHHOH pabore mocie
NpOXOXKAeHUs OnoKoB 3aHATHIH. CTyaeHTHl 00Yyd4aloTCsi Ha COBPEMEHHOM
000pyIOBaHNM B CMOJENUPOBAaHHON cpere. VR nenoBas urpa siBisiercs
CHUMYJIITOPOM B BHUPTYaJILHOW cpezie, B X0/e KOTOPOro B HU(POBOH KOIHUH
MIPEANPUATHS CTyIEHTaM HEO00XOIUMO peLmTh pas3nuuHbIe
IIPON3BOJICTBEHHBIC 33aUH.

Hanpumep, 3adopMoBaTh Kene300€TOHHYIO Oalky ¢ 3aJaHHBIMH
CBOMCTBaMH C HCXOJHBIX MAaTEPHUAJIOB.

JlenoBast urpa mo3BoJsieT MOTPY3UTHCS B CUTYALIHIO U CAMOCTOSITENBHO
HalTU pelICeHWE IIOCTABJIEHHOW 3aJauyu. Takue [enOoBble WIPbl MOTYT
MIPOXOIUTh HEMOCPEICTBEHHO HA MPOW3BOJCTBEHHBIX MNPEINPHATHAX, YTO
YBEIMYMBAET YPOBEHb IOIPY)KEHHSA, HO BMECTE€ C O3THM BO3pPacTaer
TpaBMoomnacHocTb. IlpuHuunuanbHbeIM  oTaMuMeM VR 1enoBoil  urpel
SIBIISIETCS TIpUMEHeHHe VR IIeMoB Ui JOCTHXKEHHS MaKCHMalbHOTO
NOTPY)KEHUST B CHUMYJIALMIO COOBITHA, NPH 3TOM HE IIOBBINIAs PHUCKU
TPaBMOOMACHOCTH, TaK KaK B TaKOW CHTyallMM OOy4arolIHecss HaXOIiITcs B
0€30MacHOM MeCTe, CHMYIHUPYS Pa3INIHbIC CUTYaLHH.

Takum 00pa3oM, MOXHO CAENATh BBIBOA O TOM, YTO BHUPTYyaJIbHAs
peambHOCTh, SIBIIICTCS ~ WACaNbHOW  oOywaromieli  cpemoi, Koropas
obecreunBaeT NOrpy>KEHHE MOIb30BATENS B TPEXMEPHYIO CPEY H3ydaeMOro
SIBIICHUSI WJTH TIpoliecca. BHeApeHne TEXHOIOrnN BUPTYaJIbHON pealbHOCTH
B 00pa3oBaTeNbHBIM MpOLECC HMEET TakKhe IPEHMYIIEeCTBa, Kak
HaIJIJHOCTh, BOBJEYEHHOCTh, CaMOCTOSTEIBHOCTh, (OKYCHPOBKa |
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SKOHOMHYHOCTh. C TMOMOLIBI0 TEXHOJIOTHH BHUPTYalbHOW pEalbHOCTU
MpenoaaBaTellb MOXKET CO3/AaTh PEAIbHOE CUTYallMOHHOE B3aHMOJCHUCTBUE,
ITOCTaBUTh 3a7a4il W Y4eOHBIC WTPHI B BUPTYaldbHOH cpeme. TexHOmoruu
BUPTYaJbHOM  peajJbHOCTH  MOLYT  TNPOU3BECTH  PEBOJIOIMIO B
MPOpECCHOHATHFHOM OOYUYCHHH, pAa3BUTHH W TBOPYCCKOM TMOTCHIIHAIIC
00ydJaromuxcsi, HO elle MPEACTOUT PEIINTh MHOTO NPo0JIeM, IPEXKIE YeM ee
MOXXHO OymeT BHEIpWUThL B OONBIIMX Macmrabax. BaxHo mpoBectn
JanpHelliee  HMcclIeJOBaHME TEKyIIero Hchmoiap3oBaHMs VR - mis
POPECCUOHATHFHOrO O0YYCHHUS, YTOOBI MOHATh TEKYIIHME MEPCHCKTHBBI U
OCHOBHBIE MOTEHIMAILHBIE MIPETISITCTBUSL.
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MMPUHIMUITBI ®OPMUPOBAHUS HEHTPOB
JOINOJIHUTEJIbBHOI'O OBPA3OBAHUSA

TenmeHUMH  pa3BUTHUSA  APXHUTEKTYpHl  OOIIECTBEHHBIX  3IaHUH
CONPOBOXKIAIOTCS CTPEMUTENBHBIM Pa3BUTHEM TEXHOJIOTHH, YCIOKHEHHEM
COLMANIBHBIX ~ mporieccoB. COBPEMEHHOMY apXHTEKTOPY HEOOXOIMMO
KOMIUIEKCHO IIOJAXOAUTH K MPOSKTUPOBAHUIO, YYUTHIBATH BCE ACIIEKTHI
MHOTOTPaHHOH JKU3HU OyIyIIero o0MecTBEHHOTO 00 BEKTa.

Jnst  JOCTIKEHHS  COLHMANBbHO-9KOHOMHUYECKOH 3 (eKTHBHOCTH
pa3zpabaTeiBaeMbIX ~ OOBEKTOB, B TIEPBYIO  odepenb, HEOOXOIMMO
UCIIONB30BaTh  HpuHyun  Kommaekchocmu. Dopmupyemas  ceTb
BHEIKOJIBHBIX IIEHTPOB JOIOJHUTEIBHOT0 00YUCHHUS JOJDKHA TIPEICTABIIATD
€000l MHOTOYPOBHEBYIO CHCTEMY, COCTOAIIYIO W3 OTHCNBbHBIX OOBEKTOB.
B3anMocBsI3b BCeX KOMIIOHEHTOB MOXET OBITh KaK NPsIMOW — BHYTPH CETH,
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TaK W BBIXOJAIICH Ha CHHTE3 C OOIICOOpa30BaTENbHBIMU YUPEKICHUIMH.
[IporpaMMbl ¥ MaTepHAIBbHO-TEXHUYECKOE OOCCICUCHHE YUPEKICHUM
JIOJDKHBI OBITH 00CHYnHBI BCEM IPYIIIIAM MOJTB30BaTENeH Ha eIMHOM YPOBHE,
BHE 3aBHCHMOCTH OT BO3pacra, IONA, YMCTBEHHBIX W (PU3UUECKUX
cnocodHocTel. [ToMUMO JOCTYITHOCTH METOAO0B 00yYEHUsI, IIEHTPHI JJOJKHBI
pacronaratecsi B yROOHOH J10cucmuueckoi docmynnocmu. 11IkonsHUKH
JIOJKHBI HUMETh 0e30macHbIH MapIpyT Clle TOBaHUsI oT
00mmeo0pa3oBaTeNbHON — OpraHW3alMk N0 ILIGHTPa  JOHOJIHUTEIBHOTO
00pa3oBaHus, a TAKKE MMETh BO3MOXKHOCTh C JIETKOCTBIO JOOPAThCS MOCIE
3aHSITHH JIOMOH. TeppUTOpPHH IIEHTPOB MOMKHBI OBITH 00OPYIOBAHBI
HEOOXOJMMBIMH  3JIEMEHTAMU HHOPACTPYKTYpBl UIT  MaJOMOOHIBHBIX
rpaxkaad. [l MCKITIOUSHUS MPOOJIEMHBIX TEPPUTOPHHA, BO3HHKAIONIMX B
mporecce  pasiIMYHON  3aCTPOHMKHM, HEOOXOAMMO eIlle Ha  CTaJuH
IPagOCTPOUTENHHOTO MPOCKTUPOBAHUS MPEANPUHAMATH MEPhI MO Pa3HBIM
HaIpaBJICHUSM. Crenyer BECTH OpTaHH3aIIHIO TeIex OHON
MH(PACTPYKTYPBI B Macuitabax BCEro ropojia WM CElbCKOro IOCEICHUs,
IPOCYHUTHIBATH ONTHUMAIBHYIO KOH(QUIYpAIMIO IIyTeil IBIKEHHSA B paMKax
(bYHKIHOHUPOBaHHS MUKpopaiiona [1].

Hpunyun mnozogynkyuonanshocmu TONPa3yMEBACT BKIIOUCHUE
HECKOJIKUX TOUYEK IPHUTSHKEHHsI MOTpeOuTeNnel, ieeHne yueOHbIX OJI0KOB
NOMEIIEHWH 10  TpylmaM  HampaBIeHHOCTEH  JOMONHUTEIBHOIO
oOpa3oBanusi, NpuHATHIX B Poccuiickoit ®Deneparmmn: QU3KYIBTYpHO-
CIIOPTUBHAS,  €CTECTBEHHOHAY4YHAas,  XYJOXKECTBEHHas,  COLMAIIBbHO-

ryMaHHTapHasl, TYPHUCTCKO-KpaeBeqdecKast u TEXHOJIOTUYECKAsL.
[TnaHupOBOYHbIC PEIICHHS 3[aHMS JODKHBI OBITH IPrOHOMHYHBIMH U
TEXHOJIOTUIECKH LeNIecoo0opasHel, OTBEYaTh TpeOOBaHUSIM

middepennmanuu  nomenienuit  [2].  IlpocTpaHcTBO, cO3maHHOE ISt
00yd4eHus JIeTel U B3POCIBIX, JOHKHO ObITh TAPMOHUYHBIM ¥ KOM(OPTHBIM,
MMETh MHTEPECHBIH XY/I0KECTBEHHBIN 00pa3.

[lpuHOMO ~ DKO-apXHUTEKTYPBl W IKOJOZUHEeCKUIl  NOOX00 B
NPOSKTUPOBAHWY HAIIPABJICH Ha MHHHMH3ALIIO HETaTHBHOI'O BO3ACHCTBUS
Ha DKOJIOTHIO. DKojoruyeckast 3Q(HeKTHBHOCT 3aHUH TOCTUraeTcs MmyTeM
NPUMEHEHHS YMEPEHHOTO HCIIONIB30BAaHHS MAaTepUalioB, OJHEPTUH H
MPOCTPAHCTBA. Y CTOWYMBAsT apXUTEKTypa mojapasymeBaet [3] 0CO3HAHHBIN
MOAXON K DSHEProcOepeKEHHI0 W COXPAHEHHIO OKDPYXKAIOIIeH Cpessl,
NPaBWIBHYIO YTHIM3ALHMIO OTXOMOB, HCIOJNB30BaHUE albTePHATHBHBIX
WCTOYHMKOB DHEPrMM M  JHEpProcOeperarmmx  TexHoiorud. s
nozpJepKaHuss KOM(OPTHOH TOPOICKOI Cpelpl, MHPOKOe NPHMEHEHHE B
NPOSKTUPOBAHWH W CTPOUTENHCTBE HAILIM TEXHOJIOIMH BEPTHKAIBLHOI'O
o3eneHeHns1. OCOOCHHO aKTyalbHBIMU OHU CTAHOBSTCS B YCIIOBHUSX IUIOTHOM
3aCTPOUWKHU W PEKOHCTPYKIINK UCTOPUUECKUX KBApTAoB [4].
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Jns  ycriemHOro (YHKIMOHMPOBAHUSI B JUIMTEIHBHOM BPEMEHHOM
MIPOMEXYTKE, KOINYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKH 3JaHUs
JIOJDKHBI PEarnpoBaTh U @0ARMUPOEAMbCA TOA HOBBIC YCIOBHS 3a CYET
MPENYCMOTPEHHBIX MPOEKTOM BO3MOXKHOCTEM HM3MEeHEHHU. B 3Tol cBsizu
MIPOEKTUPOBIIMKAMU MOXXET OBITh TIPEJYCMOTPEH BONPOC THOKOCTH
npocTpaHcTBa. [ImanupoBouHas TpaHchOpMaIKs MO3BOJSET 32 KOPOTKHIM
MIPOMEXYTOK BpPEMEHH NeEPenpodHINpOBaTh CO3JaHHOE MMPOCTPAHCTBO MO
WHbIE COOBITUSI W TpeOoBaHWs. [MOKOCTH IPOCTPAaHCTBA IIOBBIIIAET
HSKOHOMHYECKYIO A (PEKTUBHOCTh 3IaHUs, XOTb W SBISETCS CIOXKHBIM
MPUEMOM B apXUTEKTYPHO-TJIAHUPOBOYHOM U TEXHUYECKOM ILTaHax [5].

[Tonb3ysich NPUHIIUIIOM @8MOHOMHOCHU, BO3MOXHO TPEIONPENEIUTh
pa3iu4Hble PUCKM U TIPH HUX BO3HUKHOBEHHWH OOECTIEUUTH CIIOCOOHOCTH
CaMOCTOSITENILHO, HA YPOBHE OJJHOT0 00BbEKTa M (WITH) ChOPMUPOBAHHOM CETH
1O pemnts BO3HUKIIYIO MOTpeOHOCTh. HamnprmMep, py MosIBIEHUN Cpeu
MOJIOZACKHU HOBOI'O aKTyaJIbHOI'O T€UEHHUS U BUA JIOCyTOBOﬁ JACATCIIBHOCTH,
HEHTP CMOXET OOeClevnTh 3Ty HYXKAY, He npuberas K paJuKalbHBIM
MeToJiaM TpaHc(opMaluu U CYIIECTBEHHOMY BMEIIMBAHUIO B CTPYKTYpPY
o.

[Tpuntun ¢popmoodpazoeanusn u Konopucmuku HarpaBjieH Ha BBIOOD
TUTOBBIX M WHIUBHUAYAIBHBIX  KOJNOPUCTHUECKHX, a  TaKke
Mopdosnoruyeckux peuienuit [6]. HeobxomuMo OTHENbHO paccMaTpuBaTh
pasnuuHble  (QyHKIMOHAJbHBIE HA3HAYCHUS IIOMEICHWH U Iocie
npousBeleHus UX AuddepeHIanum HaxoIUuTh ONTHMAaIbHbBIC PEIICHUS B
KOJIOPUCTHYECKOM, CBETOBOM M (popMeHHOM acrekTax. HeBepHoe 1iBeToBOE
ohopMIIEHHE TIPOCTPAHCTBA CIOCOOHO CHHM3UTh 3aWHTEPECOBAHHOCTH
o0ydJaronmxcs, MMOJABUTh HMX HMHHULHMATHBHOCTE W MOTHBALUIO, WIH JKe
Hao0OpOT, IIOBBICHTH YCBOSEMOCTh OOpa3OBaTeNbHBIX IporpamMm. B
3aBUCHMOCTH OT BO3pacTa peOeHKa cieyeT IPHICPKUBATHCS TEX MIH HHBIX
OTTEHKOB B O(OpMIIEHHH 00pa30BaTENbHBIX MOMEIICHUH M peKpeauui.
OpnHako KpoMe 3TOH OCOOSHHOCTH IBETOBOI'O BOCHPHATHA HEOOXOIUMO
TaKXKe COOJIIOAATh CBOMCTBA IIBETOB JUIS CO3JaHMS KOM(OPTHOH CpEBI.
[[BeToBOE OKpYKEHNE HEIMOCPEACTBEHHO BIMSAET Ha ICHXO3MOIMOHAIBHOE
COCTOSIHME 4enoBeKa. YToObl He yCyryOnaTh BIMSHHE TOpPOJCKOM
TIOABWXKHON CpeJbl, HEOOXOANMO T'PaMOTHO BBIOMPATh KOJIOPHCTHUYECKHE
PpEIIeHNMS HEe TONBKO MHTEPhEPOB, HO U (acaros 31auuii [ 7].
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MworoyposHesan CHCTema, CoCTOMuaM w3 CoOTBTCTAWE METOZOS W GODN OOyvewsN  TANCNODTHN ACCTYNOCTS W passwran
Oraensmecx  obvextos, s Hammane

aer u  dapmo-
OBPAIYIOUIX OCOBENNOCTON IPXHTERTYDHO-
ANANMDOBOMOR e

oo
o6pasosatenswex yupexaerwii Paspatomea
somnn

o

Puc. 2. [punuunst popmuposanus LIJ1O (4acts 2).

IlogBoms wWTOrM  paccMOTpeHHs NPUHIUIOB, BIMSIONMX Ha
(opMHUpOBaHHE BHENIKOIBHBIX IEHTPOB NOMOIHUTEIHFHOTO O0pa30BaHM,
CJIeyeT OTMETUTh, YTO aBTOPAMH PEKOMEH/I0BAHO ITPOBOANTH KOMIIEKCHOE
NPOSKTUPOBAHKWE HA Pa3NYHBIX YPOBHSX JUIS CO3JAHMS KOM(OPTHOH H
COLMAJIBHO YCHEIIHOM cpenbl. [y Ka4eCTBEHHOro 00y4eHUsI HEOOX OIUMO
CO37aTh COBPEMEHHOE M TEXHOJIOTMYHOE IPOCTPAHCTBO, KOTOpoe OynmeT
YCIIEITHO BJOXHOBISTH HA IPEyMHOKEHHE TAaJIAaHTOB JETeH, pa3BUTHE
YMCTBEHHBIX M MPAKTUUECKUX CIIOcOOHOCTEH. OOBEKT CIIOCO0CH 3aIyCTHUTD
pPa3BUTHE COLMOKYIBTYPHBIX MEXJIMYHOCTHBIX OTHOIIEHHMH M CTaTh
JIOMHUHAHTON MUKPOpPalioHa.
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UHTETPALIMS QJIEMEHTOB HAIIMOHAJILHOM KYJIbTYPBI B
COBPEMEHHYIO PYCCKYIO APXUTEKTYPY

MHorue cTpaHbl, Hapo/bl ¥ HAIIMOHAJIBHOCTH UMEIOT CBOM MCKOHHBII
CTHJIb B aPXHUTEKTYpE, KOTOPBIH COPMHUPOBAJICS MO]] BIMSHHEM TPaIMIHH,
MeHTanuTeTa, knumara. Co BpeMeHeM 3TOT CTHJIb MEHSUICS TIOf BIUSHUEM
BHEITHUX W BHYTPEHHUX (DaKTOPOB: Da3IMYHBIX HAYYHBIX OTKPBITHH,
U3MEHECHUH reorpa(bquecxylx H IMOJIUTHYCCKUX rpaHul, CMCHBI
MNOJIUTHYECKOTO Kypca, KPHU3HMCOB, PA3IMYHBIX KYJIbTYpPHBIX, HAYYHBIX U
IIPOMBILUIEHHBIX PEBOJIIOLMN M Ip. B utore 3To mpuBeno K TOMY, 4TO
COBPEMCHHBIC MpOo1ECChl rno6am/13aum/1 u ACCUMMIIAINH KYJIbTYp
CHPOBOLIMPOBAJIHM MTOBCEMECTHYIO YHU(HKALUIO apXUTEKTYPbI, MPUBEIU K
3aMMCTBOBAHHUIO quepT H TIIOCTCTICHHYIO MOTEPIO HaLII/IOHaJ'lI:.HOI‘/Il
WAGHTUYHOCTH. BBuay TOro, 49ro apXUTEKTypHBIE pELICHHUS CTalH
JMKTOBAaThCA OOIIEMUPOBBIMH TEHICHIMAMH B CTPOMTEIILCTBE, a He
YHUKAQJIBHBIM KyJIbTYPHBIM U HCTOPUYIECKUM OIBITOM, MHOTHE COBPEMEHHbIE
apXUTEKTypHbIE OOBEKTEI MOTEPsUTU YHHUKaJIbHOCTb, CTau
€IMHOO0Pa3HBIMH, OE3TMKUMH.

B crathe paccmaTpuBaeTcs ~ HEOOXOOMMOCTh  OOpalieHHs K
KyJIbTYpPHOMY HAaCJIEAUIO TPH IPOEKTUPOBAHUM COBPEMEHHBIX 3JaHUN U
COOPYXKEHHUH,  BBIICISIIOTCS ~ HEKOTOpbIE  XapaKTEpHbIE  JJIEMEHTHI
TPaJULMOHHON apXUTEKTYpPbl, KOTOpblE PEKOMEHIYETCSl IPUMEHATh B
COBPEMEHHOM  CTPOHMTENLCTBE, a  Talkke  IMPHUBOIITCA  IPUMEPHI
peanu30BaHHBIX O0BEKTOB Ha Tepputopun PD, coderaromux B cebde
JIEMEHTHl HAIMOHAIBHON KYIBTYPhl M COBPEMEHHBIE apXUTEKTYpHO-
IUTAHUPOBOYHBIE PEIICHHUS.

Cormacio I'.B. EcaynoBy, cTHiIeBBIE TIOMCKH apXUTEKTOPOB,
MIPOUCXOIAIIUE B PycCIie TII00aTH3anny, CTaBsAT Hepel IPOESKTHPOBITUKAMU
BO BCEM MHpe MpobiIeMy KyIbTYpHOU HIEHTHIHOCTH [3], BCIEACTBHE YETrO
JUISl TIPOEKTHPOBAHUSI COBPEMEHHBIX 3[aHWH M COOPYKCHHH HEO0O0XOIMMO
oOpamaTbcsl K HaIMOHATIBHBIM HCTOKAM M XapaKTEPHBIM apXHUTEKTYypHO-
IUTAHUPOBOYHBIM 3JIEMEHTaM, a Takke K HemMarepualbHoMy Hacienuio. K
HEMaTepHaJIbHOMY KYIGTYPHOMY HACIEOHI0O MOXKHO OTHECTH HapOIHbBIC
00BIYau, TPAJUIUH, Pa3aHECTBA U JPYTHe 3JIEMEHTHI HAPOIHOW KYIbTYPHI,
KOTOpBIE JOIKHBI OBITH COXPAHEHBI W OTPa)KeHBI MPU pa3paboTKe IU3aifH-
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Kolla TOpOJCKOH cpenpl, a TakXkKe CIY)XHTb OCHOBOHW JUIsl pa3BUTHA
UHQPaCTPYKTYypsl KYIBTYpHOrOo M coObiTHiiHOro Ttypmsma [1]. He B
TIOCJIE/THIOO OYepe/b 3TO KacaeTcsl M apXUTEKTYPhl Pa3InYHBIX 00bEKTOB Ha
Teppuropuu Poccuu.

Ecmu paccmarpuBaTh TPaJMIMOHHYIO apXHUTEKTYpy, HCTOPHYECKU
CIIOKMBIIYIOCSI Ha TeppuTopuu Poccum, B meTansx, TO MOKHO BBIICIUTH
ClIeAyIONIMe XapakTepHble ocoOeHHocTH (puc. 1): Mo3amKy, W3pasibl,
apoYyHbIe OKHA, 3aKOMapbl, KyIlojia, CTaBHH, PE3HbIC HAJMYHUKH, KOHBKH,
TIPUYEITUHEI, TOJIOTEHIIA U JIOOOBBIE TOCKH [6].

ol
”

Puc. 1. HexoTopsle XxapakTepHbI€ JEMEHTHI TPAJANULIMOHHON PYCCKOH AEPEBSHHOM
apXUTEKTYpHI [2]

Bce 3T nmeranu noxarcsi B OCHOBY IEPEOCMBICIICHUS MOJIXOIO0B K
COBPEMEHHOMY TPOCKTHPOBAHUIO U CO3JAHUIO Ha OCHOBE TPaJULIMOHHOMN
PYCCKOM  apXWTEKTyphl  NPUHLUIHAIBHO  HOBBIX  APXMTEKTYpPHBIX
COOPYKEHHI, COUETAIOUIMX B ceOe TpaJWIMU M COBPEMEHHOCTb. TeM He
MeHee, Poccus - MHOroHallMOHaJIbHAsE CTpaHa C OTPOMHOM HCTOPHEH,
TpaJULMOHHOE 30{4ECTBO KOTOPOIl BaphUPYETCsl OT KyOaHCKHX Ma3aHOK 110
JIEpEeBAHHBIX XpaMOB pyccKoro cesepa. Mcxoms U3 3TOro, MOHITHE
«COBPEMEHHOW  pYCCKOM  apXWUTEKTYph» MOXKHO TPUHHUMATh  Kak
COBOKYIHOCTh BCEX apXHUTEKTYPHBIX CTHWJIEH, XapaKTepHBIX U1 HApOIOB
Poccun.

PaccMoTpuM  HECKONBKO TNPHMEPOB  pPEaTU30BAaHHBIX OOBEKTOB,
KOTOpBIE  MOAXOAAT IOA  ONPEHECICHHE  «COBPEMEHHOW  pPYCCKOU
apXHUTEKTYPHD», B YEPTAX KOTOPOH IMPOCIEKNUBAIOTCSI MOTHBBI TPAJUIIIOHHOM
KYIIBTYPHI, TPAAUIINHA U 00BIYaeB HApOIOB COBpeMeHHOM Poccuu.

1. Hasunvon Poccuu na evicmasxe IKCI10-2010.

[aBunpon Poccun Ha BricTaBke DKCIIO, npomemureit B 2010 roxy B
Kurae, aBtopctBa JleBoHa AifpaneroBa, TOHKO BBIPaXaeT PYCCKYIO
CaMOOBITHOCTh TIOCPEJCTBOM OOBEMHO-TUIAHMPOBOYHBIX M HKCTEPHEPHBIX
pemrennii (puc. 2). Hmwxaasg mnatdopMa MaBUIbOHA CHMBOIN3APYET OCHOBBI
KW3HM, KOPHH KyJIbTYpHbIE, WCTOPHUECKHE W IKW3HCHHBIC, IaMsiTh
o0IecTBa, ero CBSA3M ¢ MPEABIAYIIMMHI MOKOJICHUSIMH | ¢ MIpUpooil. bemoe
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TUIATO CO3JAET OIIyIIeHne OECKPaiiHOCTH 1 YNCTOTHI. BTOophIM «00pazom», K
KOTOPOMY OTCBHUIA€T POCCHHCKHHA IaBWIIbOH, SIBJSIETCS 00pa3 OTrPOMHOM,
OeckpaiiHell cTpaHbl, Ha TEPPUTOPHH KOTOPOH KMBET MHO)KECTBO HAPOJIOB,
HMMEIOIIUX U HE YTEPSABIIMX A0 CErOAHALIHErO THS CBOM HALMOHAJIBHBIE U
PENUTHO3HBIE KOPHHU, SA3BIK U KYJIBTYPY, COCTABISIONIMX €IUHOE LIEN0e —
Poccuro. Bamnu storo obmero s Bcex HapomoB [loma, cTpemsiuecs
BBEpPX, HECYT HALMOHAJbHBIE «IEKOPBD» Ppa3HbIX HApOIOB, KOTOpHIE
CIUIETAIOTCS MeXay coOoi B enuHbId opraHusMm [3]. B maBunboHe 4eTko
MIPOCTIEeKUBAETCS, KaK MOXKHO JIAKOHMYHO «BIUIETaTh» HAIMOHAJIbHBIE
MOTHUBBI B COBPEMEHHYIO apXUTEKTYpPY, PEIPE3CHTYs TE€M CaMbIM JIydlllee,
YTO €CTb B CTPaHE U €€ KyJIbTYypE.

Puc.2. [TaBunbon Poccrn va DKCI10-2010,
apxurektop JleBoH AlipaneToB [4]

2. Temamuyeckuu napx «Kyowixuna I'opa» e Jluneyxoii obnacmu.
Llenmp I'ocmenpuumcmaa.

OOpalenne K TpaJuusM aKTyalbHO B KOHTEKCTE pa3BUTHS TypU3Ma.
HHuocrtpanen, npueskaromuii B Poccuro, oxunaer yBUAETh HEUTO IOUCTUHE
YHUKaJIbHOE U NO-HACTOAIIEMY «pycckoey». OIHUM U3 TaKHX YHHKaJIbHbBIX
00BbeKTOB siBisieTcs: TeMarndecknid napk «Kyneikuna [opa» B Jlunenkoit
obnactu. B ocHoBe TemaTHku napka - oopa3 Pycu, cka3ouHOW U ObLTMHHOI.
OpHolt U3 IJIaBHBIX JOMMHAHT MapKa SIBISETCS TOCTHHUYHO-PECTOPaHHBIN
komiuieke «llentp TocrempuumcrBa» (puc. 3-4). Llentp paszpaboran
MOCKOBCKUM apXUTEKTypHbIM Otopo Megabudka. OOpa3sl TpamauinnoHHON
pYyCcCKOH  apXWTeKTypbl  ObUTH  IepepaboTaHBl B COBPEMEHHOE
MHUHUMAJIUCTHYHOE 37aHHE C «PYCCKUM ayxom». OcTpokoHe4Has (opma
00BeKTa HAIIOMHHAET PYCCKHH TepeM wiu u30y, a ¢acampl U3 TEMHOrO
000XCKEHHOTO JIepeBa  OTCHUIAIOT K JAPEBHEPYCCKOMY JAEPEBSIHHOMY
3omuectBy. [1o o0mIeMy ouepTaHHIO KOMIUTIEKC CXOXK C PEBHEH JIepeBIHHON
KPEeIocThi0. 37aHNE BIMCAHO B JAHAMIA(T: JIeC U BOJOEM B COUYECTaHWH C
TEMHBIMU JIEpEBSIHHBIMH (pacamamu co3qaroT aTtMocdepy eIUHEHHsS C
MPUPOAOH, C Teppachl 3JaHUSA, UMEIImEerd (GopMy JaabH, OTKPHIBACTCS
KpacO4YHbIA BUJI HA MECTHYIO TIPUPOLTY.
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Puc.3. entp 'ocrenpummcrBa, Bug ¢ Puc. 4. Llentp [Noctenpurmcrsa,
BocrouHoro dacana [7] BHJI C ceBepHOTO (acana [7]

3. JKenesnooopooicuviii sokzan Tommom.

PaccmaTpuBasi npuMepbl IPUMEHEHUS! HACHTHYHOCTH B COBPEMEHHOU
apXUTEKTYpe, CIEAYET TAaK)Ke PACCMOTPETh HOBBIN B3IJISIJ HA apXUTEKTYPY
HapoJIOB pyccKoro ceBepa. CamMbIM pacpoCTpaHEHHBIM JIPEBHUM KHITHIIIEM
Hapona Caxa sIBIsieTCS «ypaca», BaKHEWIed OCOOCHHOCThIO KOTOpOii
SBJIACTCS MaKCHUMaJbHast npucnocabIuBaeMocTh K CYPOBBIM
KJIMMaTHYEeCKUM YyCcIoBUAM (puc. 6). KapkacHas KOHCTpYKLMS HMeeT
o0TeKaeMyro KOHOMJaJIbHYI0 ()OpMY U HCIBITHIBACT HAUMEHbIIIEE BETPOBOE
CONPOTHBIJICHUE, & MHUHHMMajbHas IUIOLMIAalb OTPaXKHAIOIIMX KOHCTPYKIMH
nzberaer m3nuiiHel terutonorepu [8]. MiMeHHO ypaca crana mpooOGpazom
YHUKAJIBbHOI'O JKEJIE3HOJOPOXKHOrO BOk3ana B TI. Tommor, Skyrus,
MONYYUBIIUA HAPOJHOM Ha3zBaHHE «TpU ypace» (puc.7). OObemHO-
IUIAaHUPOBOYHBIC PELICHHS BOK3aja MOBTOPSIOT KOHTYPHI TPaaHULMOHHOIO
SIKYTCKOT'O JKHJIMINA, TEM CaMbIM IOBECTBYS MPOE3KAIOMUM O CaMOOBITHOM
KynbType Hapoaa Caxa.

Puc.6. Ypaca [9] Puc. 7 XKeneznonopoxHslil BOK3a,
r. Tommor [9]

4. Asponopm Hoswuii Ypeneoii.

IToxoxee mo cBOEH 3ayMKe COOpYXKeHue pacnonaraercss 1 B HoBom
VYpenroe. 3neck apxutekTypHbIM 010po buryc B 2020 rony 611 peannzoBan
MIPOEKT a’3poIopTa, B OCHOBY KOHIENIMH KOTOPOro OBLI MOJOXEH 00pa3
qyMa, TIEPEHOCHOTO KMIIbS CEBEPHBIX HAPOIOB (pHC. §).
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Puc. 8. Asponiopt HoBblii YpeHroii, apxurekrypHoe 6ropo butyc, 2020 [5]

IToCKONBKY JKUIBE TEPEHOCHOE, €ro MOXHO CYHTaTh CHMBOJIOM
MyTEHIECTBUH, YTO OYEeHb MOAXOAUT a’pomopty. Cocrosimii w3
MOBTOPSIONINXCSA TPEYrONbHHUKOB, OH HANOMHMHAET TOpojaoK. MHTepbep
a’poriopTa UMeeT TEMIYIO I[BETOBYIO FAMMY, OTCHIIAIONIYIO K JOMAIIHEMY
o4ary u KOCTpy, a TOproBasi 30Ha J€KOPHPOBaHA CTAOMIM3UPOBAHHBIM MXOM,
[JIaBHBIM MPEICTABUTENIEM TYHAPOBOM IPUPOJIBL.

Co3aHne yHUKAJIbHBIX APXMTEKTYPHBIX OOBEKTOB M IMPOCTPAHCTB,
OTpa)Ka}OH_H/IX HCKOHHbIﬁ KO.]'IOpI/IT MECT HpOCKTI/IpOBaHI/IfI, BUIOAUTCA
BO3MOXHBIM HpI/I TIIOMOIIN I/IHTeI'paI_[I/II/I B 06’])eKTI)I HpOGKTI/IpOBaHHH
3JICMCHTOB HaHHOHaﬂBHOﬁ KyJ'II)TypI)I. I/ICHOHLSOB&HI/IG 3JICMCHTOB
Tpa}lI/II_H/IOHH()ﬁ HaI_[PIOHaJ'IBHOﬁ apXI/ITeKTypBI B COBpeMeHHLIX 30aHUAX U
COOpy)KCHI/IHX HUMECT Ol"pOMHBIe HepCHeKTI/IBI)I K HOBCCMCCTHOMY
BHEJIPCHHUIO. VHUKanbHBIE  OOBEKTHI, OTpaXafoIne  HAPOTHYIO
caMOOBITHOCTb, OYAYT CIHOCOOCTBOBATh IIPOABMKCHHIO HAIMOHAIBHOM
KyJbTYpbl Ha MHPOBOM YPOBHE, MPHBICYCHHIO MHOXECTBA TYPHCTOB,
MOBBIIICHUIO HHTEPECA KO BHYTPCHHEMY TYPU3MY CPEIH JKUTENCH CTPaHBbI, a
Takke K (OPMUPOBAHUIO YHUKAJIBHBIX apPXUTEKTYPHBIX OOBEKTOB U
KOMILUICKCOB, COYCTArommMX B cebe caMOOBITHOCTH HapomoB Poccum u
COBPEMEHHBIE APXUTEKTYPHO-TUIAHUPOBOYHBIE PEIIICHHUS.
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HCIIOJIb30BAHUE CTATUCTHYECKHUX METOJ10OB B
CTPOUTEJIBCTBE

C 1 saBaps 1955 roxa B Hamie# ctpane, a 3aTeM U IIOYTH BO BCEM MUpE
pacdyer  CTPOUTENBHBIX  KOHCTPYKLMH, 3JaHUH U COOPYXEHHM
OCYIIECTBIIAETCS IO METOIY TpeAenbHbIX cocTosHuit [1]. [lepsas mpobnema
Takoro MeETOJa pacuera BCTPEYAlOTCs B ONPEACNECHHHM NPeeIbHOro
COCTOSIHUSI — 3TO TaKOE€ COCTOSHHE KOHCTPYKIMH, IPU IPEBHIMLICHUU
XapakTepHBIX MapaMeTpoB KOTOPOW MPOMCXOAHUT pa3pylLIeHHEe W/ HIH
OTCYTCTBHE BO3MO)KHOCTH JajbHEMIIEH HOPMAaJIbHOM 3KcIlyaTauuu. T. e.
caM  METO  AaHAIM3HPYeT  KOHEYHY  CTaJui0  JKCIUTyaTallWu,
MIOZIPa3yMEBAOIIYI0 OKOHYaHME OJKCIUTyaTallMOHHOro pecypca. OmHako
Takoll MeTOoJ TNPHUBOAWT TPYJHOCTAM TIPM pacdeTe HAMpPsDKCHUMH,
BO3HMKAIOIIMX IPH HOPMAJBbHOM JKcIuTyaTanuu. IlouTn paBHOMpaBHBIMH
MOT'YT OKa3aThCsl KOHCTPYKIHS IBIMOBOH TPYOBI, y KOTOPOW TOSIBICHHE
pac4YeTHOW HAarpy3KH SIBISETCS] PEJKHIM COOBITHEM M KOHCTPYKIHS TUTOTHHBI,
JUIA  KOTOpOW OOBIYHBI YPOBEHb HArpy3kH ONM30K K pacyeTHOMY.
@daKTH4YeCKH, MBI HE 3HAEM, KaK OyneT paboTaTh KOHCTPYKIIHS Ha CAMOM Jiene
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B CTaJMH SKCIUTyaTalliy, Mbl MOXKEM JIMIIb MIPENIONaraTb, OCHOBBIBAsCH Ha
9KCIIEPUMEHTAJILHBIX TaHHBIX.

B Merome mnpenenpHBIX COCTOSHHM BCE WCXOIHBIE BEIMYHHB,
CITy4aiHbIe 110 CBOEH IPHPO/IE, MPEICTABISIOTCS B HOPMaxX MPOEKTHPOBAHUS
HEKOTOPHIMH JICTEPMUHUPOBAHHBIMHU 3HAYEHHUSMH, IIPU ITOM BIUSHUE HX
U3MEHYHBOCTH Ha HaJIeKHOCTD KOHCTPYKIIMH YUHUTBIBAETCS
KO3 PUIIEeHTaMH HaJIeKHOCTH [2].

Tak >xe pu pacuere KOHCTPYKIMHU 10 METOJY HPeNeTbHBIX COCTOSHUI
TIPY OJIHUX U TeX K€ 00ECIIeUEeHHOCTSIX PACUETHBIX 3HAYEHHI CONPOTHBICHUS
Y Harpy3Kku ee HaJIe)KHOCTh MOXET U3MEHATHCS B 3HAYNTENBHBIX Npejiesiax B
3aBHCHMOCTH OT OTHOLICHUS KOI(QQHIMEHTOB BapUallMK HArpy3kd U
COIIPOTHUBJICHHUS, HE 3aBHCS NPU ITOM OT 3HAYEHHH ITHX KOI((PHUIMEHTOB.
Hcxonst U3 3TOro, HageKHOCTh MPOEKTHPYEMbIX KOHCTPYKIMH JUIS 3/aHui
OZIMHAKOBOI'0 Ha3HAYEHHUS ITPH OIMHAKOBOM YPOBHE OTBETCTBEHHOCTH MOXKET
3HAQUUTENIFHO OTJIMYaThCs, HWHOIJA B HECKONbKO pa3, T.6. HMeeTcs
OIpe/ieIeHHasl HETpPEeJCKa3yeMOCTh YPOBHS HAaJ@KHOCTH CTPOUTENBHBIX
KOHCTPYKLMH IIPU UX pacyeTe N0 METOAY IPEAEIIbHBIX COCTOSHUM.

Bo3MOXHBI ciydau, KOIa KOHCTPYKLUMHU 3[JaHUM MEHEE HaJEKHOIO
Kacca OKasbIBalOTCs Ooiee HAJEKHBIMKM, YeM KOHCTPYKLUH Ooree
OTBETCTBEHHOr0 Kijacca. Tak ke ciaydaercs, YTO B XOIE W3MCHEHUS HOpM,
CTapbple KOHCTPYKLMH, pAacCUUTaHHbIE HAa MHOIO MEHBIINE HArpy3KH,
MPONOKAIOT BBHIOIHATH CBOIO (DPYHKIMIO, HECMOTPSI Ha TEOPETHUYECKOE
HcYepIaHue CBOEH NIPOYHOCTH.

C HaxoIUIEHHEM CTaTUCTUUYECKHUX JAHHBIX O CBOWCTBAaX MaTepHajoB U
Harpy3oK, YCJIOBUSIX OJKCIUIyaTallMd KOHCTPYKLMH M T.I., BO3MOXHO
UCTIONb30BAHUE CTAaTUCTUUECKUX METOOB ISl pacdeTa CTPOUTEIBHBIX
KOHCTPYKIMH C 3aJaHHBIM YPOBHEM HaJICKHOCTH.

Jlns  obecrieyeHHss  3aMaHHONM  HAJEKHOCTH  JKEJIC300C€TOHHBIX
KOHCTpYKIHmi ¢ 1986 rosia B3aMeH Mapok ObLITH BBEICHBI KITACChl OETOHA, ITPU
9TOM CpemHSsl INPOYHOCTH OETOHa B KOHCTPYKIMHM ObUIa 3aMeHEHa
MIPOYHOCTHIO OeToHa ¢ obectieaeHHOCTEIo 0,95.

s yaera paznumdaHO# TpeOyeMol Hafe)xHOCTH 30aHuii B 1988 romqy Obu1
BeereH ['OCT 27751-88, B KOTOpOM ypOBEHb OTBETCTBEHHOCTH 3IaHUU
YUUTBIBAJICS COOTBETCTBYIONIMM K03 durimeHTom Haaéxuoctu [3].

KnnMatndeckre Harpy3kd B JICHCTBYIOIIMX HOPMAax OINPEIEICHBI C
WCTIONb30BAHMEM CTAaTHCTUYECKHX MeTonoB. [l ommcaHust CHEroBoit
Harpy3Kd HCIIONB3YETCSl MEpPBBIH TUI PACHpENeNeHnus] HanOONbIINX
3HAUCHUH — BOMHOE 3KCHOHEHIMAIBHOE paclpenesieHne (pacnpeaeneHne
I'ym6enst). Brutote mo 2016 Troma oOecrie4eHHOCTh CHETOBOW HArpy3Kd
cocrapmsnma (0,96, 9TO HE COOTBETCTBOBAIO HOPMATHBHOMY CPOKY
SKCIUTyaTalliil OONBINMHCTBA 3HaHWW, HpuHEMaemoro cormacHo ['OCT
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27751-2014 we menee 50 ner. Ilpu nanHO# obGecrieueHHOCTH pa3 B 25 jer
(bakTHUECKast CHETOBasi Harpy3ka IPEBbIIIAeT HOPMAaTUBHOE 3HAUCHHUE, YTO
MOXXET TPUBECTH K aBapuu. [yl ycTpaHeHUs] JaHHOTO HECOOTBETCTBHUS B
2016 romy ObLIa MOBBINIEHA 00CCIIEYEHHOCTh CHETOBOM Harpy3ku ¢ 0,96 no
0,98, 4TO MpUBENIO K POCTY €€ HOPMATUBHBIX 3HaUEHUH [4].

1@
Puc 1. TIIOTHOCTB pacrpesiesieH s CITy4aifHOW BEJTNYHHBI €KeTOAHBIX MAKCHMYMOB
Beca CHexHoro nokposa. (Pacnipenenenne 'ym6Gerns)

B Meteoponoruu Ais MOAETMPOBAHUS CKOPOCTH BETpa HCIOIb3YETCs
pactipeneneHue BeiiOyna. 3Hasi 3aBUCHMOCTh MEXIY CKOPOCTBIO U
AaBJICHUEM BE€Tpa, MOXXHO MNOJIYYUTHL HOPMATHBHOE 3HAUCHHC BETPOBOI'O
JIaBJIEHUS UCXOAA U3 Nepuozaa moropsieMocTd 50 JeT, KOTopoe NMPHUBEICHO B
CII ny1st KaXk10T0 BETPOBOTO paiioHa.

OnHOBpEMEHHOE [EHCTBUE HECKOIBKMX HArpPy30K B JIEHCTBYIOLIHX
HOPMATHUBHBIX JOKYMEHTaX Y4YHUTBIBACTCA C IIOMOIUBIO KOI(DPHUIMEHTOB
COYETAaHMS HArpy3o0K, KOTOpPble HE HMEIOT CTPOroro oOOCHOBaHHMS, a
MIOy4eHbl HA OCHOBE NPAKTUKU CTPOMUTENILCTBA M OKCIUIyaTallUM 3IaHHUM.
3a4acTyro UX 3HAYEHMs [IPUHUMAIOTCSI OYEHb OCTOPOYKHO CO 3HAUUTENILHBIM
3armacoM. lICronb30BaHUE CTAaTHMCTHYECKUX METONOB pacdeTa MO3BONSET
YTOYHHUTH KO(P(UIMEHTHI COYETaHUs HArpy30K B 3aBHCHMOCTH OT BKJIaJa
Ka)KIOH HArpy3Kd 1 00ECIeUeHHUs 3aJaHHOH HaJeKHOCTH KOHCTPYKIIHH,
YTO OCOOSHHO aKTYaJbHO Ul YHUKAJIBbHBIX 31aHUH.

Hcnionp30BaHne CTaTUCTUYECKUX METOAOB IIPH pacuyeTe CTPOUTEIbHBIX
KOHCTPYKIIMHA HMEET CBOM CIOKHOCTH. OCHOBHOW H3 HHX SBISAECTCS
HEJIOCTAaTOYHOCTh CTaTUCTUYECKUX JAHHBIX O KaKMX-THOO CBOMCTBax
KOHCTPYKIMHU Win Harpy3ok. Ilomo6nas mpobnema xapakrepHa HE TOJNBKO B
Poccun, HO u B ocrasibHOM Mupe. Hampumep, mpakTU4ecKd HE M3ydeHa
N3MEHYMBOCTh CBOMCTB O€TOHA BHYTPH IKEIE€300€TOHHBIX KOHCTPYKIHH,
MI03TOMY B HOpPMax OTKa3allCh OT €€ CTaTUCTUYECKOro OOOCHOBaHUS,
NPUHSAB BOJIEBOE PEILCHHE OTHOCHTEIBHO KO3((HIMEHTOB HAIEKHOCTH b
[5]

Hcnionp30BaHne CTAaTUCTUYECKNX METOAOB IPH pacuyeTe CTPOUTEIBHBIX
KOHCTPYKIMH TTO3BOJMSIET MPOEKTHPOBATh PABHOHA/ICKHBIE KOHCTPYKIMHU U
3JaHUS ONMHAKOBOTO HA3HAYEHMS, YCTPAHsIsI HEKOTOPbIE HEJOCTaTKH METoa
MPEEIbHBIX COCTOSHUM.
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INPUMEHEHHUE CBETOBOI'O YPBAHU3MA ITPH
IMPOEKTUPOBAHUU 'EHEPAJIbHBIX IIJIAHOB

CornacHo «XapTiu 00IIeCTBEHHOTO IPOCTPAHCTBaY, MpuHsATOM B 2014
roxgy Ilporpammoit OOH mo nacemeHHpIM myHKTaMm [1], obmectBeHHOE
MPOCTPAHCTBO — 3TO MECTO KOJUISKTUBHOW JKH3HH COOOIIECTBA, 3JIEMEHT
BceoOmero OJarocoCTOsSHUS, a TakXkKe pa3HooOpa3us CHMOMO3a HBIHE
CYIIECTBYIOIIMX INPHPOAHBIX M  KYJIbTYpHBIX OOraTcTB ¥  OCHOB
UISHTHYHOCTH. OOLIECTBEHHBIE MPOCTPAHCTBA HMIPAIOT BAXHYIO PONIb B
(hopMHpOBaHNU OOIIECTBEHHONW KYIBTYPHI, CIIOCOOCTBYIOT COLMANBHOMN
HHTETpaliy 1 OOMEHY HACSIMH, a TAK)KEe MOTUBHPYIOT K 3I0pOBOMY 00pa3y
JKU3HH U OJIarOIOIYYHIO TOPOXKAH Yepe3 MOTPEOHOCTh B IPOTyIKaX.

OnHako, BBHIY TEPPUTOPHAIBLHOW KOHKYPEHIWH, OOIaropakMBaHHe

219



palioHOB CTAHOBUTCS HOPMOH, a MOTPeOHOCTH K HOBOMY pacTeT
3aKOHOMEPHO C YPOBHEM ypOaHM3aIlM T'OPOIOB M 3aIPOCOM 3PHUTENS K
OOIIECTBEHHBIM TIPOCTPAHCTBAM. TakuM 00pa3oM, Cpeau JEeBEIONEpOB
BezeTcs OeckoHeyHas 60ph0a 32 BHUMAaHUE TOPOXKaH.

Poct ropomoB u Bo3pacraromasi MoTpeOHOCTH B HOBOM HPHUBENH K
TIOSIBJICHUIO OJIHOTO W3 WHTEpeCHEHmMHX (EeHOMEHOB HAIIMX MJHEH —
CBETOBOMY ypOaHM3My - KOHIENINY, SBIISIOIIEHCS CHUMOHO30M
ApXHUTEKTYpPHI, TPaOCTPOUTENLCTBA U CBETOBOI'O MCKYCCTBA ISl CO3/IaHHS
YHUKaJILHOH aTMOc(hepbl B TOPOACKOI cpejie C UCIIOIb30BaHHEM cBeTa [2].

Ilens cBeroBoro ypbOaHu3Ma — IpeoOpa3oBaTh YK€ CYIIECTBYIOLIEE
MPOCTPAHCTBO TaK, 4YTOOBI OHO 3acyeT HOBBIX BHU3YyalbHBIX 00pa3oB
HOBBIIANIO KOMGOPT U 0e30MacHOCTh JIIOAEH, CO31aBajo HyXHOE
HAcTpoeHHEe WM aTMochepy U TOJYEpKUBAIO OCOOCHHOCTH 3AaHUH W
coopyxeHuid. OH crIOCOOCTBYET pa3BUTHIO KYJIBTYPHOH Cpe/Ibl 1 HHHOBALIN I
B T'OPOACKOM IUTAHUPOBAHWU U CTUMYIHPYET TBOPUCCKOEC MBIIIJICHUE KaK Yy
cozjarens, Tak U y norpedurens. [IpumedarenbHO, 4TO K MHCTpyMEHTaM
CBETOBOr0 ypOaHU3Ma OTHOCSTCS KaK MCKYCCTBEHHBIE, TaK M €CTECTBEHHbBIE
HCTOYHUKH CBETA.

CBeToBOH ypOaHH3M BKIIOYAET B Ce0sl pa3IMYHbIC aCTEKThI:

1. ApxwuTtexTypHOE OCBEIIECHHUE.

2. Topoxckoe ocBeleHHE.

3. HHTepakTUBHOE OCBEIICHHE.

4. DHeprodpPpeKTUBHOCTS.

Ipu Bcex mpeuMyIinecTBax CBETOBOIO ypOaHHM3Ma, 3a4acTyl0 CO3IAaTh
OOLIYI0 CTHIMCTUKY TEPPUTOPHM M Pa3HbIM HA3HAYEHHEM 30H JOBOJIBHO
npobieMatuyHo. IloMoub B penieHWH 3TOM HpOOIEeMbI MOXKET HeldaBHEe
OTKPBITHE apXUTEKTYPHO-TPaZOCTPOUTENHHOIO IIPOSKTUPOBAHNUS U AU3aiiHa
ApXUTEKTYPHOM Cpedbl — CBETOBOM T'E€HEPAJIbHBIM IUIAH — JOKYMEHT, B
KOTOPOM OIpPEIENAIOTCS OCHOBHBIE INPHUHIMIIBI ¥ PEKOMEHAAIMU IO
UCIIONB30BAHUIO CBETAa B TOPOJCKOI cpese C LEeblo YITydIIeHUs KadecTBa
JKU3HHU TOPOXaH, CO3JaHMs Oe30IaCHOM M MPHBJIEKATeNbHON aTMOoc(hepsbl, a
TaKXKe TOBBIIICHUS 3HEPT03(P(HEKTUBHOCTH.

MOXKHO BBIIEIUTH OCHOBHBIE 3JEMEHTHI CBETOBOI'O TI'€HEPABLHOIO
TUIaHAa!

AHaNu3 CyIIeCTBYIOMIETO OCBEIICHHUS.
Crparerust OCBEIICHUS.
IInanupoBaHue OCBELICHMUSL.
TexHuueckue pemeHus.
Be3onacHOCTh U YCTOHYMBOCTS.

Henw;{ HE y4ecTb, YTO Pe3yJbTaT TaKOH MacmITaOHOH paboThI HENb3s
VBHACTh C 3eMJH. LIeTocTHYr0O KapTHHY MOXKHO HaOIllolaTh, TOJIBKO

arwbdE
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MPOJIETERB HaJl HOYHBIM TOPOJIOB MM TOAHSBINUCH HA BBICOKYIO CMOTPOBYIO
wromanky. OpHako, HECMOTpS Ha TO, YTO OOmast CBETOBas KapTHHA
paccunTaHa Ha BOCHPHUSITHE C BBICOTHBIX BHJIOBBIX TOUYEK, MENIEXOJ] TAKXKE
CMOXKET TPOHUKHYTHCS MPHUSITHOH aTMOCPepoil M OIIYTUTh YYBCTBO
BHYTpPEHHETO KoM(popTa U OS30MaCHOCTH Ha 00JIATOPOXKEHHON TEPPUTOPUHU
3acuer MpOpabOTKH TPAH3UTHBIX IyTel M HACTPOMKH CcBeTa TIOX
OINITUMAJBHOE BOCTIPHSATHE OKPY)KAIOIIEH Cpe/Ibl YeNTOBEUECKIM I1a30M.

[Ipu MPOEKTUPOBAHUM T'€HEPAbHBIX IUIAHOB, OCHOBAHHBIX Ha TEOPHU
CBETOBOr0 ypOaHH3Ma, MOXKHO BBIZCIUTh HECKOIBKO METOMIOB MPUMEHEHHS
noicBeTKH. Bp1Oop MeToza OyneT 3aBHUCETh OT NpeciIeayeMbIX 1ieei:

1. Tloacerka, mpeaHa3HaueHHasl U HarpaBieHHOro ob3opa. Kak
MPaBWIJIO, TIOMOOHOE OCBEIEHWE INPHUMEHSETCS B MAPKOBBIX 30HaX JUIs
BBIJICJICHUS] MAJIbIX aPXUTEKTYPHBIX (hOPM.

2. OcsenieHue, MpeaHa3HAYCHHOE T 0030pa TeppuTopuu Ha 360° Ha
npumMepe napkoBoi 30HsI (Puc. 1).

Puc. 1 OcBeuienre napkoBoi 30HbI, TpeHA3HAYEHHOE IJIsI LEJIOCTHOr0 0030pa
TepPUTOPHU

3. OcsellieHue, npeqHa3HaYeHHOE JUIsS MPOpaboTKU JaHAmadra umm
BBICTaBJICHHS aKIeHTa Ha HeM [3].

4. TloncBerka, HampaBJIeHHAs Ha CHJIYITHOE OCBEIIEHHE 00beKTa Ha
mpumepe Teppacsl (Puc. 2).

Puc. 2 [loncBeTka, HanpaBlieHHAs Ha CHITYSTHOE OCBEIICHHE TePPaChl
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5. TlonmcBerka Ay1s BBIACNEHHS aKIEHTa TePpUTOpUH. MeToJ sIBIIsieTCst
YHHUBEPCAJIBHBIM, MOCKOJIBKY MPUMEHUM KaK B MAapKOBBIX 30HAX, TaK U Ha
YaCTHBIX TEPPUTOPUSX [4].

6. Pacnpocrpanennoe ocBemenue [5]. IIpemnasmadeHo s
MTOJICBETKH HU3MIMX HacaxaeHui (Puc. 3).

Puc. 3 IIpumMeHeHne MOJICBETKY IS BbIJEIEHUS] 0COOEHHOCTEH aHAmadTa

7. Tloacerka myTu, IpeAHa3HAYeHHAs Ui oOecreueHus 6€301acHOro
TpaH3UTA.

8. OcsellieHne cTyneHedl WM Teppackl, KOTOpOe 0OecIeuruBacT
Oe3omnacHoe IepeABIKCHIE U OPUCHTUPOBAHUE B TEMHOE BPEMsI CYTOK.

9. Hacrennoe ocpemieHue, NpeaHa3sHAYEeHHOE IS JOMOIHUTEIBHOT O
0030pa TepPUTOPHH.

MoxHO caenaTh BBIBOA, YTO CBETOBOM ypOaHHW3M IO3BOJISET
obecreunTs 0JaroycTpOHCTBO TEPPUTOPUHM BHE 3aBUCUMOCTH OT JIMYHBIX
NIPEANOYTEHUN 3pUTENsl, TEM CcaMbIM JieJlas €ro YHUBEpCAlbHbIM U
WHTEPECHbIM ISl TOTpeduTeNeld BCeX HMHTEPECOB W BO3pacToB. Takoit
MOAXOI K KOMIUIEKCHOMY OOJIarOpaXKMBaHHIO HAIlpaBJIeH Ha MOCTOSHHOE
yIep>KUBaHHE BOCTPEOOBAaHHOCTH TEPPUTOPUH OOLIECTBOM M PHIHKOM.

IlogBoas UTOTr, MOXKHO CKa3aTh, YTO KOHIIEIIIHS CBETOBOTO ypOaHH3Ma
UMeeT cerofHs OOoJbpLIOe 3HaYeHHE B 00JaropaKHUBaHHU OOIIECTBEHHBIX
MPOCTPAHCTB, & IOTOMY TPEOYeT H3ydeHHSL.

[lepcriekTHBBI AAHHOTO HCCIIENOBAHUS aBTOPBHI BHAAT B pa3paboTke
CBETOBOTO TEHEPAJIBHOI'O IUIaHA W OOJAropaXMBaHUHM HCTOPHUYECKHUX
paiioHOoB I. TIoMEHb.

PackpriTie comepikaHHS TOHSATHHA CBETOBOW YpOAaHW3M W CBETOBOH
TeHEepaIbHBIA TUTAH MO3BOJMIIO JI0Ka3aTh, 4TO oOecredeHne 0e30MmacHOCTH
MoJ00HO TE3WCY K CO3/IaHUI0 KOM(OPTHOH cpenmbl W, 0ojee TOro, MOXKET
ObITh HMHCTPYMEHTOM JW3aifHa, YTO TPHBOAUT K KOMIIEKCHOMY
00TaropaKUBaHUIO TEPPUTOPHH M €€ BOCTPEOOBAHHOCTH OOIIECTBOM H
PBIHKOM.
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COBPEMEHHAS METOJIMKA YCHUJIEHUSI KAMEHHBIX
KOHCTPYKIIMHU

KameHHbIe  KOHCTPYKIMH  SBJIAIOTCS  ONHMM U3  Hambolee
paclpoCTpaHEHHbIX  BMJOB  CTPOUTENBbHBIX  KOHCTpykumumi. C  ux
HCTIONIb30BAaHUEM IIOCTPOEHO MHOXECTBO JKHIBIX JOMOB, OOIIECTBEHHBIX
3/1aHUHM, HCTOPUYECKUX U apPXUTEKTYPHBIX IAMSTHHKOB, COXPaHHOCTb
KOTOPBIX CHWJIBHO 3aBHCHUT OT CBOEBPEMEHHOI'O U KadeCTBEHHOTO
BBINOJHEHHS PEMOHTHBIX paboT [1].

[penmymecTBeHHO M3BECTHBIMHU (pakTOpaMu 00pa3oBaHMS TPEIINH B
KaAMEHHOM KJIaJKe SBISIOTCS HEPAaBHOMEpPHAsh OcCaJka OCHOBaHMIA,
BCEBO3MOXKHBIE TEMIIEpaTypHbIe JehopManui KaMEHHBIX CTEH, a TaKXKe MX
BKJIIOUEHUI B BHE METAJUIMUECKHUX M KEJI€300€TOHHBIX Iepembriaek. s
obecrieueHus MIPOYHOCTH, YCTOHYHBOCTH, JIOJITOBEYHOCTH "
9KCIUTYaTallAOHHOW  NPHUTOAHOCTH  3JaHUS  HEOOXOIWUMO  YCHIIUTH
TTOBPEKICHHBIC KOHCTPYKIUH [2].

Jns ycunmeHnsT KaMEHHBIX KOHCTPYKIMH CYIIECTBYeT HECKOIBKO
METOZIOB: 00ETOBAaHHPOBaHME (CTaJIbHBIC WM JKEIe300€TOHHBIE OOOWMBL,
TOPKPETHPOBAHNE), YCHJICHHE METAUIMIESCKUMH 3JIEMEHTaMH (aHKEpBbI,
HEHaIpsraeMble HaBeCHBIE OOOIMBI), HHHEKTHPOBAHKE (TIOJIMMEPHBIMUA U
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LIEMEHTHBIMH PacTBOpaMH), a TAKXKe TepeKiIaKa 1 OOIUIIOBKAa KUPIIMIHBIX
creH [3].

OmHUM U3 TJIABHBIX TPAJUIMOHHBIX METOIOB ITOBEINICHUS HECYIICH
CHOCOOHOCTH CYIIECTBYIOMIEH KKK, HAPSILY C METAIIIMIECKUMH TI0sICAaMHU
U TIepeKNIaJIKOW KIIAKH, SIBIISIETCS BKJIIOUEHHE ee B oOolimy. B nmaHHOM
crocobe Kianka padoTaeT B YCIOBHUSX BCECTOPOHHETO CXKATHs, YTO
TIOBBIIIAET €€ CONPOTUBIIIEMOCTD BO3ICUCTBHIO TIPOAOIBHOM CHIIBL.

Hcnonp3ytoT Tpu OCHOBHBIX BHJa 000M: CTaJIbHBIE, JKeJIe300eTOHHbIE
Y apMHUPOBAHHBIE PACTBOPHBIE.

1. CrampHass o0oliMa  HW3rOTAaBIUBACTCS W3  BEPTUKAIBHBIX
METaJUTMYECKUX YTrOJIKOB, YCTaHABIMBAaeMbIX Ha pacTBOpE IO yriiam
YCUIIMBAEMOI'O JJIEMEHTa, W XOMYTOB M3 TIOJIOCOBOH CTall M KPYIJIBIX
CTep)KHEH, MPUBAPEHHBIX K yronkam (puc. 1.a). s 3amuTel OT KOPpO3UH
000iMY 3aIUINAIOT CJIOEM IIEMEHTHOTO PacTBOpa TOMIIHHOMN 25... 30 MM.

2. XKenesoberonnas ob6oiima (puc 1.0) u3roraBiuBaeTcs W3 OeTOHA
kigaccoB B 12,5... B15 ¢ apmupoBaHueM BEpTHKAJIBHBIMU CTEPXKHSIMH U
CBapHbBIMU XOMYTaMH. Paccrosinue MEXAY XOMYTaMU JOJIKHO 6BITI) HE
cebinre 15 cM. TonmumHy 000HMBI Ha3HAYAKOT UCXO/IS U3 pacyeTa B mpejienax
ot 6 10 10 cm.

3. O0OotimMa 13 pacTBOpa BBIMOIHSETCS C TAKHM K€ apMHPOBAHUEM, KaK
u xenesoberoHHas. Ho BMecro OeToHa apMarypa IOKPBIBAETCS CIOEM

nemMeHTHoro pactBopa Mapku 50 ... 100 (puc 1.8) [2].
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Puc.1 Cxema ycuiieHHs1 KUPITUYHBIX CTOIIOOB 000fMaMu: a — METAJUTMYECKO;
0 — eNne300eTOHHOI; B — apMHUPOBAHHOW INTYKATYpKOH; | — IJIaHKa CeYCHUEM
35x5...60x12 mMm; 2 — cBapka; 3 — cTepiKHU; 4 — XOMYThI; 5 — OeTOH;

6 — mrykaTypka

TpaguiioHHBIE  METOABI  yCHJIEHHS  KOHCTPYKIMHA  SIBJISIOTCS
TPYLOEMKHMH B pEaTM3alUH, AOPOTOCTOSIINMH W HETEXHOJIOTHYHBIMH, a
TAaKKE€ BOBCE HE NPUMEHMMBI K HMCTOPHYECKHM 3HaHHMSAMH HCXOII W3
3CTETHYECKUX cooOpaxeHnd. [ToaToMy mist peKOHCTPYKIMHM M YCHICHUS
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KaMEHHBIX ~KOHCTPYKIHWH, HaxomsIT Bce Ooiiee palMiOHANBHBIE U
MIepCIIEKTUBHBIE METOABI Ha OCHOBE HCIIOJIb30BaHMS KOMIIO3UTHBIX
MarepuaioB [4].

KommosutHblii Matepuan ObL1 pa3paboran B cepeamHe 19 Beka B
BenukoOpuTaHuu, OH TPEACTaBIsICT COOOH HEOJHOPOMHBIA CILIONTHON
MaTepHal, COCTOSUIMHA MX NIBYX M Oollee KOMIOHEHTOB, CPEIN KOTOPBIX
MOXXHO BBIJIEJIHTH: apMUPYIOIINE JIEMEHTHI, 00ecIeunBaromme Tpedyembie
MeXaHWYEeCKHE XapaKTEpUCTHKH Marepuaia; MaTpuiy (WM cBs3ylolee),
00ecreunBarOIIyI0 AHHYI0 Pa0OThl APMHUPYIOIINX JIEMEHTOB.

B kauecTBe KOMIIO3UTHBIX MAaTEPHAIOB UCIIONB3YIOT KOMITO3UTHI B BU/IE
Jameneli, IMOJOTEeH, MaTOB M CETOK, M3TrOTaBIMBAeMbIX W3 YIIepoja,
apamu/a, KepaMHUUeCKOro BOJIOKHA M CTEKJIOBOJIOKHA. [IpOYHOCTh JaHHBIX
MaTepHaJIOB 3a4acTyi0 IPEBbIIAeT NPOYHOCTh craynu. CoeauHEeHHEe C
YCHUIINBAaEMOW KOHCTPYKIMEH OCYILECTBIIIETCS ABYMS CIIOCOOaMU:

1. Texuonoruss FRP (Fibre Reinforced Polymers), rae coenunenue
MPOUCXOIUT C MIOMOIIBIO COCTABOB HA OCHOBE 3MTOKCHIHON CMOJIBI;

2. Texuonorus FRCM (Fibre Reinforced Cementitious Matrix) c
HCITIOJIB30BAHUEM CIICaJIbHBIX MITYKaTypPHBIX pacTBOpOB u3
HCOPTaHWYCCKUX MHHEPAJIbHBIX MAaTCpuaioB C MO}II/I(i)I/ILH/IpOBaHHI)IMI/I
MOJIMMEpHBIMHU J100aBkamu [4,5].

K nocronHCcTBaM YyCHIIEHHMsSI KOMIIO3UTHBIMM MaTepHUalaMH MOXHO
OTHECTH:

- TIOBBILIIEHHAs IPOYHOCTh APMUPYIOLIET0 KOMIIOHEHTA;

- BbICOKasl OTHECTOMKOCTb U KOPPO3HOHHASI CTOMKOCTb;

- MapONpPOHHUIIAEMOCTb M BOAOCTOMKOCTb, MO3BOJSIET NPOU3BOAUTH
yCUJIEHHE KOHCTPYKIMU KaK U3HYTPHU, TaK ¥ CHApYKH.

- yIOOCTBO M IPOCTOTA MOHTAXka;

- CYILIECTBEHHO HEOOIIBIOI BEC MaTEPHAIIOB;

- UCTIOJIb30BaHUE LISl KOHCTPYKIUH CI0KHOU (DOPMBI, C COXpaHEHHEM
apXHUTEKTypHOro obynka 3xanus [1].

Eme omauM u3 cnocoOOB yCHJICHHSI SBIAETCS TNPUMEHEHHE
CIIMPAJIEBUIHBIX CBSI3€H M AHKEPHBIX COCAMHEHUN, KOTOPBIA IOIy4WI
naszBanue «Brutt Technologies». B cBoro odepens, MJaHHBINA METOI OCHOBAH
Ha TPUMEHEHHUHM CHHMPAJEBHIHBIX CTEpXKHEH W3  BBICOKOIIPOYHOM
HEp)KaBEIOIIEH CTaJId YCTOMUMBOM K IIEJOYHOM cpene, KOTOpbIe
YTAIUTUBAIOTCSI B CIEIUAIBHBINA PACTBOp, B 3apaHee NMPOPE3aHHBIC IIEIU B
KUPIUYHOH KiTajke (puc. 2).

225



i 4 = \I [

i —
==
— f — k\ j

l min. S0 cm

=
[ [
[

\\
min, S0 cm l \

Puc.2 ApMupoBaHue KJIaIKH OTAEIbHBIMA CTEPXKHAMH 110 TexHOoruu Brutt
Technologies: 1 — Tpenuna; 2 — apmupyromiue crepxxHu Britt Saver Powder

B paccmaTtpuBaeMbIX METO/IaX YCUIICHUSI, HHHOBAIIMOHHBIC MaTePUAITBI
o0nanaoT OOJBIIONH CTOMMOCTBIO, TO3TOMY BaXXHO OS(PQPEKTUBHO HX
NPpUMEHATE B COOTBETCTBUM C INPOU3BEIACHHLIM pvaéTOM. KomMnosutHbie
JJIEMECHTbBI O65[3aHBI HaXoAUThCA Tak, ‘JT06I)I HX HaIlpaBJICHUA (BOHOKHa
CETOK MJIU CITUPAJIEBUIHBIE CBSI3U) OBUTH MEPIICHANKYIISPHBI TPELMHAM W
COBMAJAd C TPAaEeKTOPHEH OCHOBHBIX PpACTSATUBAIONIMX HAMPSIKEHUI.
HellOCTaTO'—IHBIC OKCIICPUMEHTAJIbHBIC Hcciaea10BaHuA HaHpH}I(éHHO-
e OpPMHUPOBAHHOTO COCTOSIHMSI KaMEHHBIX KOHCTPYKIMH, YCHIICHHBIX
KOMIIO3UTHBIMH ~ MaTepHajaMH W  HEOOJBIION OMBIT  NPUMCHEHHS,
CIepXKUBAEM IIHPOKOE IPHMEHEHHE B HaIlCH CTpaHe.
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JEVMCTBUE JUHAMUYECKNX HATPY30K HA BETOH

KenezobeToHHbIE ~ KOHCTPYKIMH  IOJYYHIA  CaMO€  IIHMPOKOE
MIPUMEHEHNE B CTPOUTENILCTBE B BUY COBEH J0JITOBEYHOCTH, OTHECTOWKOCTH
n Manod aedopMaTHBHOCTH. BosnelicTBHe AMHAMHYECKMX Harpy3oK Ha
KeJIe300€TOH JOCTaTOYHO OOUIMPHO, TaK KOHCTPYKIMM MOCTOB W IIMAJBI
HUCHBITBIBAKOT JHHAMHYCCKOC BOBHCﬁCTBHC OT IOABMXXHBIX HArpys3oK,
(byHllaMCHTBI CIICuuaJIbHOI'O 060py)1013.aH1/1$1 MPOMBIINIJICHHBIX KOMILJICKCOB,
BOCIIPUHUMAIOT BOS}ICﬁCTBHe UMITYJIbCHBIX WJIN I'apMOHHYECKUX HArpys3oKk,
cBa Ipu 3a0MBKE TIONBEPraloTCs JCUCTBHIO yIapHBIX HArpy3ok.
HanexxHoCTh, NOJTOBEYHOCTH M YCTOMYMBOCTb JAHHBIX KOHCTPYKLIUM
3aBUCHT OT TOTO, KaK TOYHO NPH HPOESKTHPOBAHHUU IPELYyCMaTpUBACTCS
cneuuduka JeiicTBUs OETOHA NPH AMHAMUYECKOM Harpyxenuu [1].

XKenez00eToH MOXKET BOCIIPUHUMATH KaK OJJHOKpaTHoe (B3pbIB, yAap),
TaK ¥ MHOTOKPaTHOE JAMHAMHMYECKOE HAarpyxeHue (MOCTOBBIE KpaHBI,
noe3za). K 3nanusM, npeiHa3sHaueHHbIM [T BOCIIPUSITUS] KPATKOBPEMEHHBIX
JMHAMHYECKUX HArpy30K, IPEIbSIBISIOTCS CISIYIONIHE TPeOOBaHHUS:

- B KOHCTPYKIMAX, JUIi KOTOPBIX  Harpyska  siBJIseTcs
9KCILTYaTaIl[MOHHON U MOBTOPSIIOLIEHCSI, HE JOJIKHBI BO3HUKATh OCTaTOYHBIE
nedopmarnu;

- €CJIM YKa3aHHasl Harpy3Ka sIBJSIETCS aBapUHHOW, KOTOpasi IEHCTBYET
OJHOKPAaTHO (MMITYJIbCHO), TO MAOIMYCTHMBI 3HAYWTENbHBIC OCTaTOYHBIC
nedopmanuu (00pa3oBaHNE U pa3BUTHE TPEIIHH).

TexHudeckuii periiaMeHT o 6€30IMacHOCTH 3IaHUHA M COOPYKSHHH, BBEI
B NIPAKTUKY IIPOEKTUPOBAHUS TPEOOBAHUE O TOM, YTOOBI TJIABHBIE HECYIIIHE
3JIEMEHTHI MOTJIA BBIHECTH 6e3 oOpymeHns OTHOKPaTHOE
CBEPXKPAaTKOBPEMEHHOE ACWCTBUE JUHAMUYECKON HArPY3KH.

JlaHHBII ~ perigaMeHT — CTaHOBUTCA ~ BO3MOXHBIM,  Onaromaps
MHOTOKPATHBIM OIBITHBIM HCHBITAHUSM, B PE3YIbTATE KOTOPHIX BBIICHWIIM,
YTO BBICOKAs yJapHas NPOYHOCTH OCTOHA CBsi3aHa C TPOSIBICHUEM
MTHOBEHHBIX ~ BHYTPEHHMX CWJI €0  BS3KOTO  CONPOTHUBIICHHMS,
HETIOCPECTBEHHO BOCIIPHHUMAIOIINX BHEIIHEE BO3JEHCTBHE U TOPMO3SIIITHX
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pa3BUTHE MONIEPEYHBIX AehopManuii, KOTOpbIE B CBOIO OYEpe/lb CTAaHOBATCS
(u3MYEeCKOi TPUUMHON ero paspymeHus [2].

W3BecTHO, 9TO AMHAMHUYECKas! IPOYHOCTh OETOHA HANPSMYIO 3aBHCHUT
OT CBOMCTB HCIIOJIb3yEMBIX MaTEPHUAIIOB, 0COOCHHOCTEH CTPYKTYphI OETOHA,
MIPOLIEHTHOTO COJIEp)KaHMsl BJIAard, BHJA HamnpspkeHus W T.1. OTNBITHBIE
JJaHHBIE II0KA3aJik, YTO 3HAYeHHWE JUHAMHYECKOro MOAYJsS jaedopMariuu
COOTBETCTBYIOIIETO MaKCHUMYMY HampsOKeHUS TP JTUHAMHUYECKOM
Harpykeauu Bbime (mo 30%), ueM npH craTHdeckoM. B kauecTBe
MEPCIIEKTUBHOTO MaTtepuaiia, KOTOPBI XOpOLIO BOCTIPHHUMAET yaapHbIE
BO3JICUCTBUSI, WHTCHCUBHO wH3y4aeTcs (uOpoderoH. Ycuimue OeToHa
(¢ubpaMu MPUBOJUT K CYIIECTBEHHOMY MOBBIIICHHIO €r0 COMPOTHBICHHS
TPEMIMHOOOPa30BaHHIO U Pa3pyLICHHIO, YITYUIICHHIO YIaPHOH MPOYHOCTH.

CaMBIM TJIaBHBIM KPHTEPHEM OIpEIEICHUs MOBEJCHUsI OeTOHa TP
JMHAMMYECKOM HArpy)XeHHH, SBiIgeTcs Kod(p(UIMEHT AWHAMHUYECKOro
yrpouHeHust Ky, KOTOpbI mNpencTaBisieT coOoW OTHOIIEHHE POYHOCTH
0eToHa NpU ITUHAMUYECKOM HArpy)KEHHH K €ro CTaTHYeCKOW MPOYHOCTH.
Ortor 0Oe3pa3MepHbBI  KPUTEPHUH, TMO3BOJIMI OOOOLIUTH  PE3yJIbTaThI
9KCIIEPUMEHTOB OETOHOB PA3JIMYHOM MpoyHOCTH. Jlanee MBI paccMOTpuUM
pa6OTbI OTC€UCCTBCHHBIX YUCHBIX, KOTOPBIC ITOCBAIICHBI U3YICHUIO }IeﬁCTBHH
JMHAMHYECKUX HArPy30K Ha OCTOH.

Junamuueckue CBOMCTBa OertoHa pu IIPOBEECHUU
9KCIIEPUMEHTANIBHBIX HCCIEOBAHUN CTPOUTENBHBIX KOHCTPYKIMH, Kak
MIPaBWJIO MPOBOIAT IIPU IOMOIM CHELUAIBHBIX YCTAHOBOK U anmapaTyphl.
Jljist 3KCIEPUMEHTOB NPU OAHOKPATHOM HATrPY:KEHHU NPHUMEHSIOT KOIpBHI,
ITHEBMATHYIECKUE YCTAHOBKH, IIOPOXOBBIE U IPY)KUHHBIE YCTPOKUCTBA, a Mpu
MHOTOKPaTHOM BO3JEHCTBHU HCIIONB3YIOT CIENUalbHbIE MEXaHUYECKHE,
AIEKTPUYECKHE U THAPABIMYECKUE MAIIUHGI [1].

B wuccnenosanuu bBenobposa UM.K. u PaxmanoBa B.A. 0Obutn
W3TOTOBJICHBI JABE cepuM Oaslok, 0Oe3 IpenBapUTEeIbHOIO HANpPSKEHHS
apMaTypbl U ¢ IIpeIBapUTEIbHBIM HAPSHKEHUEM, IIPSIMOYTOJIBHOTO CEUeHHS
pasmepoB 20x18 cm, mpoerom 210 cMm. [Tonepeunoe apmupoBanue (puc. 1)
ONBITHBIX 0aJOK OBIJIO OAWHAKOBBIM M HCKIIOYAJIO BO3MOXXHOCTh
pa3pyLueHus 10 KOCOU TpeUInHe.
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Puc.1 KoHCcTpyKIms apMaTypHBIX KAPKaCcOB OMBITHBIX 0alOK
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Junamudeckoe HarpyxXeHHe OajoK NPOW3BOAWMIM 33 CUET SHEPrHr
C©KaTOro Macia B THAPOAKKYMYISITODHOW Oarapee, C IIOMOIIBIO
BapbHUPOBAHUSI 3a11aca MOTEHIMAIBHON SHEPTHH, JUINTEINbHOCTD HATPYKEHHUS
JI0 pa3pylieHus yaanock nonyuuts B ipenenax 0,08 —0,13 cexyna. B ouienke
pE3yNbTaTOB HCCIIENOBAHUS BBIICHWIOCH, YTO JAWHAMUYECKas HeCyIas
CHOCOOHOCTh OOBIYHBIX 00Pa3IOB HECKOJIBKO BBIIIE, YeM INPEABAPUTEIHHO
HaNpsDKeHHBIX. B XOze MpOBOAMMBIX HCCIEIOBAaHUN M3MEHSUICS TPOLEHT
apMUpOBaHMs, a TaKkkKe BEIWYMHA OKCIEHTpUcCHTeTa. B pesynbrare
MIPEBBIIICHHE TUHAMUYECKOTO YCHIIUS, KOTOPOE BOCIIPUHHMAET apMaTypoit
knacca A-I1 cocraBuio Ha 20 %, A-IIl va 13 % u A-IV Ha 7 %. [3].

HccnenoBanusi Ha C)KaTO-U30THYTBHIX IKEJIE300€TOHHBIX KOJOHHAX
npoBoaun Ilyzankos HO.U. BepTukanbHble CTpEXHU 3apaHee HarpyXajluch
oceBol CxMMaromieil cwiol no BennumHbl paBHoi N=0,6Nexp, 3atem
HaHOcWIICS TmorepeuHblit ynap. Crolikm ObUIM apMHpPOBaHBI apMaTypoii
UMEIOIIeH TUIOMANKy TeKy4ecTH. Pe3ynpTaToM padoThl CTajgo TO, 4TO
IIPOYHOCTh CXKATO-U30IHYTBHIX KOJIOHH IIpH AWMHAMHUYCCKOM HArpy>XEeHUHN
BBIIIIE, YeM IIPH cTaTU4YecKoM [4].

3KCHepI/IMeHTaJ'IBHbIC HUCCIICAOBAHUA Ha IIAATU )Ke.]'[6306eTOHHI)IX
KOJIOHHAX Ha JCWCTBUE YNApHOM HArpy3KM M ABYX CXKATBIX IPONOJIBHOMN
cuioit paBHoit 60 xH Ha neiicTBHEe CTaTHYECKOH MONEpedHO HArpys3Kw,
nposoamws PemennukoBa A.M. KpaTkoBpemMeHHasi Harpys3ka co3JaBajach
UCTIBITATEILHBIM ~ MOJIOTOM OypoBOW MaluHbl, BecoM 160 kr wu
NPHUKJIabIBaIach B 1/2 BBICOTHI KOJOHHBI, @ BRICOTA U3MEHSIACh B HHTEPBAJe
ot 1,2 no 1,9 merpa. Ilo pe3ynpraTamM HcCIeqOBaHUS MAKCHUMAIIBHOE YCHIIHE
peakuuy Npu YAapHOM HarpyxeHuw Obuio Beiie oT 1,5 mo 2,5 pa3 mpu
JTUHAMUYECKOM UCTIBITAHUH, B OTIIMYHE OT CTATHIECKOTO [4].

B HOBBIX paborax medopMuUpoBaHHE OETOHa TBEPJO CBSI3aHO C
MIPOLIECCOM ~ BO3HUKHOBEHUS ~ MMKPOTpPEIIMH.  AHaIW3  Xapakrepa
nedopMHUpoBaHUs OETOHA, TO3BOJIUT OOBSICHUTH HEMAJIOBXKHbIE CIIEIIM(DUKI
BJIMSHUS CKOPOCTH HarpykeHHsl Ha Ae(opMaTHBHBIE CBOHCTBa OeToHa. A
TaKoke NPUOIUBHTHCA K TNOHMMAHHIO (M3MYECKUX OCHOB YBEIHMYCHHS
MIPOYHOCTH OETOHA MPH AUHAMHUIECKOM BO3JICHCTBHU.

UccnenoBanne PrikoBa I.B., O6memoBa B.II., Maiioposa E.IO.,
Abpamkuna B.T. mo amamm3y nmarpamMm neopMupoBaHus OeToHa NpH
CTaTUYECKOM UM JUHAMUYECKOM HArpYyKEHHH, OTMETAIH 3aJePXKKY
IUIACTHYECKUX JedopMaruii C IIOBBIIIEHHEM CKOPOCTH HarpyXeHHs,
ommane coctaBmino He 6onee 10 %, mpu 3TOM A0 ynpyrux nedopmannit
NP JAWHAMHYECKOM HArpyKeHHH 3HAa4MTeNbHO Oombine. B pesymbrarte
paboTHI BEISIBHIIM, YTO PELIAIOIEH POSIBIO B Pa3pyIICHUH MaTepraa CIryxat
BEIMYMHBI IIOMHOW JedopMary, 3HAUY€HWE KOTOPOH MaJl0 3aBHCHT OT
CKOpPOCTH HarpykeHus [5].
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Takum 00pa3oMm, Ha OCHOBE BBIIICONMCAHHBIX HCCIIEIOBAHUMA, MOKHO
caenats BbIBOJ. OCHOBaHHAs METOIMKA pacyeTa JUHAMUYECKON MPOYHOCTH
O0eTOHa TpH pa3IMIHOM BPEMEHM HATPY)KEHHS OJIIEMEHTOB, a TaKkkKe
oIpejieJIeHUE NapaMeTPOB aHATUTHYECKUX 3aBUCHMOCTEH, KOTOPHIE B CBOIO
oyepelns ONMCHIBAIOT JHAarpaMMbl HEpaBHOMEPHOTO CaTusi OeTOHa NpH
JUHAMUYECKOM HarpykeHud. [103BONSIOT ydecTh B IPOEKTUPOBAaHUU Bce
(baxTOpHI paszpymeHus OeToHa OT ASHCTBUS TMHAMUYECKUX CHII.
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TEHJAEHIIMU PA3BUTHUSA APXUTEKTYPbI ADPOIIOPTOB

B Hactosmiee BpemMs Ha 3emiie HacUUTHIBaeTcs OKomo 49 TeICSY
a’pOIIOPTOB, OHHM €CTh TOYTH B KAXKIOH cTpaHe Mupa. Poms aspomopra B
JKU3HH JIIOJIEH CII0KHO TIEPEOLCHUTh. ABHACOOOIIEHNE TIOTHO BIIMJIOCH B
HAIIy KU3Hb, C MOMEHTA TOITYKA TPaKIaHCKON aBHaIn B 1960-e romsr oHO
MIPETEPIEIIO0 MHOIO U3MEHEHUH.
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PaccMoTpuM  TeHIOEHIMM Pa3BUTHSA COBPEMCHHOW apXHUTEKTYPHI
a’POIOPTOB: HOBBIC 3a7]aYl MPOCKTHPOBAHUS W aKTyallbHBIC MPUMEPHI MX
pemIeHusL.

B cBsI3u ¢ pocTOM MOMYJISPHOCTH TPaKAAHCKHUX IEPENETOB BaXKHOU
3ajaueil CTAaHOBHUTCS YBEIWYEHHE MPOIYCKHON CIIOCOOHOCTH M 00BEMOB
Tpy30IEPEBO3KU.

OmHUM U3 TIEPEOBBIX MPUMEPOB PEIICHUs NAHHOW 3aJadud SBISICTCS
asponopt «Jlacun» B Ilekune (Puc.1), co3nanublii mo npoekty 3axu Xaaun.
HeiicTByrommii panee asporopT Illoymy ObUT meperpyxeH, B CBSI3H C 4eM
HOBBIN aBHay3es ObLT IOCTPOEH CO CTapTOBOM MPOIYCKHOM CIIOCOOHOCTBIO B
45 mnH yenosek B rof. Ero pasmep coctasmster mopsaka 700 Teic. M2, Io
MIPOTHO3aM 3KCIEPTOB, C MOCTPOHKON BTOporo TepmuHaia B 2025 roamy
a’pOIOPT CMOXKET MPOITYCKATh JI0 72 MITH YEJIOBEK, a MOCIIE 3aJI0KEHHOT0 B
npoekte pacimupenust gocturier 100 MuH maccakupoB U 4 MIJIH T Tpy3a
€XKErofHO.

CoopyxeHust mofoOHBIX MacmTaboB TpeOyer ocoboro mnoaxoma K
ynoOcTBy mepemenienus. Llenplo Tpu  opraHM3any  [IPOCTPAHCTBA
COBPEMEHHOI'0 TEepMHHAlIa  JIOJDKHO OBITh €ro «yBEJIMYEHHE 4Yepes
YMEHBIICHUE» — CO3JIaHNE TAKOH CETH ITa)ke, ypOBHEH U 1epexo/10B, YTOObI
MACCAYKUP TPATUII KaK MOYKHO MEHBIIIE BPEMEHH U YCUIIMHI [UTSI TIEpeMEIICHUS
13 OJHOIO T€HTa B JPYroi.

B paccmatpuBaeMoM a’pomopTe  3TOT BONPOC pPEMIEH O4YEHb
rapMOHM4YHO 6J1arofaps pajuanbHoll cucTeMe.
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Puc.1. Asponopt «/lacun» B [lekuHe a) nepcrieKTUBHBIN BUJI, 0) CBETOBBIE JIIOKH,
B) pyMep NapaboIMYEeCKOl KOJIOHHBI, T) HHTEPhEep C HABECHBIMH CTEHAMHU

Bcero B aspomnopre 79 BBIXOJOB Ha IMOCAAKYy M, HECMOTpPS Ha €ro
pa3Mep, K KaKI0MY BBIXOAY Ha IMOCAJKy MOXKHO JOWTH IEIIKOM H3-3a MX
pacmonoxkeHusi Ha TATH «pamumycax» (Puc. 1), oTxomsammx OT LeHTpa
COOPYXKEHUS, YTO COOTBETCTBYET NPHUHLMIIAM TPAAULUOHHOW KHUTaWCKOU
apXHUTEKTYpPHI, P KOTOPOI B3aMMOCBSI3aHHBIE ITPOCTPAHCTBA OOBEIMHEHBI
BOKpYI' IIEHTPAJIBHOTO BHYTpEHHEro aBopa. llyTe k camoMy maigbHEMY
«rerTyy» 3aiimer meHee 8 MuHyT [1].

MexnyHapoAHbIi W BHYTPEHHUH YpPOBHM HMMEIOT BEPTUKAJIBHOE
pacIloNo)XeHne BOKPYT LEHTPAJIbHOIO MHOTOYPOBHEBOTO aTpHUyMa, HTO
obrer4aer mpsAMbIE MAapIIpyTHl Ui ITyTENIECTBCHHHUKOB, OCOOCHHO Ha
CTBIKOBOYHBIX peHcax.
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Tepmunan He 06/1eN1EH eCTECTBEHHBIM OCBeIIeHHEeM. [IoMUMO cHCTEMBI
HaBeCHBIX HapyXHbIX creH (Puc.l, r), mpHCYTCTBYIOT CBETOBBIE JIOKH
(Puc.1, B), KOTOpBIE SBISIIOTCSI YAaCTHIO CBOMYATOTrO KYINOJBHOT'O ITOTOJIKA,
CTOSIIIIETO Ha BOCKMH Mapabdonmyeckux koioHHax (Puc.1, B) [2].

INpobnema obecrieueHUs HEOOXOAUMOIO YPOBHA 3IHEPropecypcoB
pelieHa C HCHOJNB30BAHMEM COBPEMEHHBIX TEXHOJOrMd. B  3maHmm
MIPUMEHSETCS CUCTEMa YCTAaHOBJIEHHBIX COJTHEUHBIX OaTapeil MOITHOCTBIO HE
MeHee 10 wmeraBarr [2]. lleHTpann3oBaHHas cucTemMa OTOIUIEHHS C
peKyTepalueii Teria oXBaThIBaeT TEPPUTOPHUIO MoUTH B 2,5 MiH M2, Takxke
IpeIycMOTpeHa cucTeMa cOopa J0XKIEBOM BOABI U yHpaBiieHus €. B Heé
BXOJIUT €CTECTBCHHBIC XPaHEHHE M OYMIIEeHHE A0 2,8 MIH M° BOIBI B
CIeIMaIbHO  CO3JaHHBIX  OOJMOTaX, oO3epaX M  IPOTOKaXx. OTa
MPOTUBONABO/KOBAasl ~ Mepa  CIOCOOCTBYET  COKpAIICHHIO  BIUSIHUS
«TEIJIOBOTr0 OCTPOBA» Ha MHUKPOKJIMMAT.

ITon TEPMHHAJIOM HPOXOIUT cucTeMa CKOPOCTHOT'O
KENe3HOJOPOXKHOro TpaHcmopra. [lnsg e peanusanuu IOTpeOOBanoCh
IPUMEHECHUE TEXHOJIIOI'MN CeﬁCMOHSOﬂﬂHHH MEXAY Ha3eMHOH 4YacCTbhIO
3/1aHUS U IOA3EMHOM.

Crenyromieil akTyalbHON 3aadell MpHU MPOEKTUPOBAHUU a’POIOPTOB
SBJIAETCS 0OecreueHne MHOrO(YHKIIMOHAIBHOI'O 30HUPOBAHUA. A3POMOPT
CerofHs coBMemaer B cebe Bce (QYHKIMM TOPOJCKOTO IPOCTPAHCTBA,
I03TOMY B Hauase 21 Beka MOSIBIJICS TEPMUH «a’pOTPOMONUCY (a3ponopT-
ropof), 4epe3 MpU3My KOTOPOTo U MBICISIT COBPEMEHHbIE apXUTEKTOPBI.

B asponopThl HHTErPUPOBAINUCH 30HBI AT OTAbIXa, PAOOTHI U APYTHX
cdep UenoBeUeCKON KHU3HHU: MarasuHbl, OUCTPO M PECTOpaHbI, YACOBHHU U
rajeper COBPEMEHHOT0 HCKYCCTBA, a TAKKe OTENH U O(HCHL

Tax asponopr «Jewel Changi Airport» Cunranypa (Puc. 2, a) siBisiercs
NOpa3UTENbHEIM ~ COBPEMEHHBIM  INPUMEPOM  MHOTIO()YHKLHOHAJIBLHOTO
KOMILIEKca TPaHIMO3HBIX MacTaboB. Ha TaHHBI MOMEHT ero MporycKHas
CIIOCOOHOCTH — 85 MIIH ITacCa)kUpPOB B TOJ.

Puc. 2. Asponopt «Hanru», r. CuHramyp a — nepceKTHBHBIN BT 1;
6 — mepcreKkTUBHBIN Bua 2; B - 40-MeTpoBbIii Bojomna asponopra «HaHrmy,
r. Cunramyp.

LentpampHoe MeCTO 3/1eCh 3aHUMaeT KoMmIulekc Jewel — dactp
pacmupenus TepMmuHana |. ['maBHoe HazHaueHue Jewel — mpuBIEKaTh
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BHHMaHHE TYPHUCTOB M TPAaH3UTHBIX Maccaxupos. VIHTepec K HeMy JOIKECH
npuBecTd uX B CHHTAITyp WK BHIOpPATh €ro0 MECTOM IS Tiepecank [3].

Kommeke BKiTtoUaeT B ce0sl pa3inyHbIe MApKOBBIC YBECETICHHS — TOPKH
U JIpyrHe pa3BICUCHUs TS JeTel, CeTKH JUTs MPOT'YJIKH IO KPOHAM JICPEBHEB,
maOUpUHT W3 (QUTypHO TOJCTPWKEHHOTO KyCTapHHKa W T.J. 3a
naHAmAdTHYIO COCTABJISAIONIYIO MpoekTa oTBevano Oropo PWP Landscape
Architecture.

Ocoboe Mecto 3aHumaer kommosuims «Rain Vortex», B 1eHTpe
kotopoii — Bogonan (Puc. 2, 6) 40 M BeicoTol [3]. OH OXJaXaaeT HHTEPbED,
a TaKKe YIpaBIsieT TOKCBOH BOMOM, KOTOpas T00ABNISETCS B €ro MOTOK BO
BpeMsl XapakTepHbIX 11 CHHramypa 4acThIX U CHIIBHBIX Ipo3. Hakoruennas
BOJIa UJICT HA MOJIUB PACTEHUIL.

Kade, pectopanbl U MarasuHsl 3aHMMAlOT B Kommiekce 90 000 m2.
Taxxe B KOMIUIEKC BXOJUT TOCTHHHIIA.

ATTpakIMOHOM BbIOpaHO XapakTepHoe Juisi YaHrm B IeIOM
UHTEphepHOEe oO3eNeHeHue, JecHas noiuHa Shiseido. B ocrexieHHOM
OKpYIJIOM 00beME 3aKJIIOUEHBI 3€JIEHbIE 30HBI 001Iel wiomanso 21 100 M2
(npu pasmepe Jewel B 135 700 m?): Bricaxensl nopsaka 2000 gepeBbeB U
naneM, 100 ThIC. KyCTOB.

OcrekieHne obecreunBaeT HEOOXOMUMBIN I PaCTEHUI B TOM YHCIe
YPOBEHb MHCOJIALMU ¥ 3aIlUIIAT UHTEPbEp OT W3JMIIHEro Xapa M IIyma.
Ceryaryto 000JI0YKY MTOCTPOWKH MOAJEPKUBAIOT 14 ApeBOOOPa3HBIX OIOP.
[TpoeKkTHPOBLIMKN TaKXKe M03a00THIINCH, YTOOBI OiiecK (acasoB HE Melial
[IMJIOTaM U JUCIIEeTYEPaM.

[poxomxkas TeMy TeHASHIMH Pa3BUTHSA APXUTEKTYPhI a3pOIopTa 4epe3
BBISBJIICHUE AKTYaJbHBIX 33/a4 IPOCKTHPOBAHHMSA HENb3s HE 3aTPOHYTh
acIIeKT HOBBIX TEXHOJIOTHMH, KOI[a a3poropT MOXKeT MPeCTaBIsATh U3 cels
MHOTO(QYHKIMOHANBHBIH ~ KOMIUIEKC,  PACIONOXEHHBIH B CaMBIX
crenu(pUIECKUX YCIOBUAX, M OTBEYATh TAaKMM 00pa3oM Ha Pa3HOro poja
MOTPEOHOCTH.

Puc.3. Asponopt «KchaI‘/'n B Ocake

YHUKaIBHBIM TIPUMEPOM M3 TOH 00IaCTH SBISETCS TTOCTPOCHHBIN Ha
HCKYyCCTBEHHOM OCTpOBe sMOHCKoro 3ammBa Ocaka MexayHapOTHBIN
asporopt «Kancait» (Puc. 3). Apxurexrop — Permo [TraHo.
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Pemenne o crpouTtenbcTBE MOCpEny OKeaHa OBIJIO BBI3BAHO TEM, UTO
npexxHuid asportopt Ocaxa, HAXOSIIUICS B TYCTOHACETIEHHONH MECTHOCTH HE
MOr' OBITh pAaCIIMpEH, T.K. XHUTEJIH OKPECTHBIX paiOHOB CTpajaid OT
3anrymaéHHocTd. B OcakckoM 3anvBe, BAaIH OT KIIBIX paifOHOB, a3poropT
Mor (pyHKIIMOHHPOBAThH 24 Yaca B CyTKH B HEOOXOAMMOM 00BEME, HE Melast
MECTHBIM KUTENAM [4].

JlaHHBII a3ponopT SBIISETCS BO3AYIIHBIMHA BOpOTaMH pernoHa KnHku
U TPEACTaBIACT COOOW KPYIHBIN KOMIUIEKC CcoopyxkeHuid. IIpormyckHas
CHOCOOHOCTh  €IMHCTBEHHOH B3JIETHO-IIOCAIOYHOM TIOJIOCHI  COCTABIISIET
6oree 25 MitH. maccaxupos, 160 Teic. epenéros B roa. OH oTkpbuIcs B 1994
roay, Oiaroiapsi Ka4eCTBY BO3BEAEHHBIX KOHCTPYKIMN BBICTOSIT TaihyHBI 1
3eMJIETPSICEHHSL.

OcCTpoB cHEUUaJbHO CHPOEKTHPOBAH TaK, 4YTOOBI ITOCTEIIEHHO
MOrpyXKaTbCd B MOpE II0 MEpEe OCEHaHusi W YIUIOTHEHHs TpyHTa.
KOMHCHCI/IpyCTCH OTO TUAPABIMYCCKUMH JOMKpaTaMH, KOTOPBIE II0J
yIIpaBJIEHHEM KOMIIBIOTEpa IOCTOSHHO PEryaupyroT BbeIcOTy Bcex 900
HECYIINX KOJIOHH.

3TO BENUKOJIEIHBIN a3ponopT ¢ GyTYPUCTUUECKUM JN3AHHOM 3/1aHHN
u3 crekia u merayuia. dopma 37aHUS CUMMETpUYHA. Mexay KapkacoMm U
MOKPBITHEM MPEIyCMOTPEHbI THOKNE COSTUHEHNUS, KOTOPbIe KOMIICHCHPYIOT
celiCMUYeCKUe U TeMIepaTypHbie Koiebanus [S].

C «bombmoit 3eMéil», a UMEHHO, C TOPOAKOM PuHKY — mpuropomom
KoGe, a3ponopT coeiMHsET JBYX yPOBHEBBII MOCT JUTMHOM B 3 KM: B HIDKHEH
€ro 4YacTH TIIOCTPOEHBI IKEJIE3HOJOPOXKHBIE IyTH, a B BEpPXHEH -
aBTOMOOMIIbHAsS opora [5].

JlaHHBIH KOMIUIEKC SIBIISETCS OJHMLETBOPEHHEM TOro, Kak mpodieMa
peliaeTcs  HECTAHJApTHBIM  CIIOCOOOM € IPUMEHEHHEM  BBICOKHX
TEXHOJIOTUH, TPEOYIOIMX BIOKEHHH OrPOMHOrO KOJHWYECTBA PECYpPCOB.
3nech ObUT OpOIIECH BBHI30OB CTHXHMHU U PACIIMPEHBI MPEiesibl BO3MOKHOCTEH
YeJIoBeKa.

Takum 00pa3oM, COBPEMEHHBIE a3pONOPTHI PacCMAaTPHUBAIOTCS Uepe3
npm3My TpEX aKTyalubHBIX 3ajad: obOecredeHue Oonpmoro oObéMa
IPYy30MEPEBO30K U BHYIIUTEIHHOMN MPOITYCKHON CIIOCOOHOCTH TEPMUHAJIOB,
MHOTO(QYHKIMOHAIFHOCT ~ adpolopTa  KaK  «a’poTpONoiuca» |
WCIIONIb30BAaHUE HOBBIX TEXHOJIOTHM /ISl PEIICHMS CIOKHEHIINX 3anad,
COIPOBOXKIAIOUINX MTPOSKTUPOBAHIE TEPMUHATIOB.

ApXHUTEKTypa a3poIropTOB OTPaKkaeT B ceOe et mporpecca, SBiseTcs
MPOCTOPOM ~ AJSl MHTETPAIMd  HOBBIX METOJIOB CTPOWTENbCTBA U
MIPOEKTUPOBAHKSA, PEATN3AIUN CMENTBIX (YTYpPUCTHYECKHX 3aMBICIIOB,
3aTparvBalOUX pPa3JIMYHbIE ACHEKThl JKM3HM dYeloBeka. M ecTh Bce
OCHOBaHMS IIONIaraTh, YTO KOHLENIHUS  «adPOTPOMONNCA»  HMEET
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TIePCIIEKTUBHI 3aKPENHTh 32 adpolOPTOM pOJIb CTHMYIATOPA Pa3sBUTHUS
ypOaHHCTHKH OyayIIero.
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JETKOCBPACBIBAEMBIE KOHCTPYKIIMA

JlerkocOpackiBaembie  koHCTpykmmu  (JICK)  ycraHaBmmBaioT B
HapY)KHOM OIpakICHUY 3/1aHMI U yMEHBLICHHS N30BITOYHOTO ABICHHS,
BO3HHUKAIOIIETO NpH B3pbiBe. OHU MOMOTAIOT JIOKAJIH30BaTh MOCIEACTBUS
B3pBIBAa BHYTPH MOMEIIEHHUS, 00eCTIeYnTh 0€30IIacHOCTh JIFOJIeH, COXPaHUTh
Joporocrosiniee 000pyIOBaHHE, a 3HAYAT MHHHMHU3HPOBATH JIFOJICKUE U
Matepuanbhsie iorepu [1-3]. K JICK otHocsiTcst OKHA, pacnamiHbie BOpOTa,
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JIBEPH, CTCHOBbIE ITaHENH, OOJETYeHHbIE BapHaHTHl MOKpPHITHS. OnHaKo
Haunbonee 3¢pexruBHBIM BapuanToMm JICK Bcernma ocraioTcs ocTekJIeHHBIE
TIPOEMBI.

Paznuuator Tpu Bapuanra JICK: paspymaromuecsi, Bpalaroumecs: 1
cOpachIBaeMbIE.

K pazpymarommmcs JICK oTHOCSTCS TITyXue OKHAa U OKOHHBIE CTBOPKH,
OTKPBIBAIOIIMECS BO BHYTPh. B TakuX KOHCTPYKIHSAX TPH B3pBIBE
MIPOUCXOIUT HAPYIICHUE IIEIOCTHOCTH MaTrephaja, W3 KOTOPOro OHH
cocrosT. TakuM o0pa3oM, MBI MOJydaeM O4YeHb YJOOHOE M MPOCTOE B
9KCIUTyaTallid KOHCTPYKTHBHOE pEIlIeHHE, KOTOPOe OTBEYaeT HE TOJIBKO
TpeOOBaHUAM OC30MACHOCTH, HO U TCIUIOM3OJSIIIMA W OCBEIICHUS
nomenieHus. Takasi KOHCTPYKIUsI MO3BOJISIET B MOMEHT B3pbIBa BHYTPH
TIOMEIIEHUS] CHIKATHCSI BOSHUKAIOIEMY U30BITOYHOMY JaBlieHH0. BaxkHo,
4T00Bl APPEKTUBHOCTH BCKPBITHSI TIIYXOI'O OCTEKIJICHHSI Oblla BBICOKOW,
peKOMeHAyeTcs €ero BBIIONHATH oauHapHeIM. CormacHo [1] oxoHHOe
OCTEKJICHHE CUNTAETCS JIErkocOpachiBaeMOl KOHCTPYKIIMEH PH TONIIKHE 3,
4 u 5 mm u nnomanu He menee 0,8; 1 u 1,5 m? coorBercTBeHHO. IIpH 3TOM
ApPMHUPOBAaHHOE CTEKJIO M CTEKIIONAKEThl K MOAOOHBIM KOHCTPYKLHUSIM HE
oTHOcsTCs. Pazmep CTeKonm M ero TONIIMHA ONMpPEACNISIOTCS HAa OCHOBaHUH
pacueta. Takxe cieqyeT MOHHUMAaTh, YTO IPU B3PBIBE OT Pa3pyLIAIOIIUXCS
JICK 00pa3yroTcst OCKOJIKH, KOTOpPbIE MOI'YT MPUBECTH K TOPaXKEHHIO JIFOACH
BOJI3U HApY)KHBIX CTEH B3pPbIBOONACHOr0 3xaHus. [loaToMy cHapyxu
OKOHHBIX TIPOEMOB CJEAyeT NPENyCMOTPETh MEpHI, MpPEeIOTBpAILAIOIINe
pa3dpacbiBaHKE CTEKOI.

B kauectBe Bpamaromuxcs JICK wncmone3yioT nBepu, BOpoTa u
OKOHHBIE CTBOPKH, OTKPHIBAIOIINECS HAPY)Ky. B MOZOOHBIX KOHCTPYKIMIX B
MOMEHT B3pBIBa IUIOCKOCTh KOHCTPYKIIHMH IIPOM3BOIUT BPAIICHHUE BOKPYT
HENOJBWKHOW BEPTUKAIBHON WM FOPU30HTAIBHOU ocu. IIpu ycrpolicTBe
takux JICK wamie Bcero HCHONB3YIOT OTKphIBa€Mble CTBOPKH OKOH,
HMMEIOIINX BEPTUKAIbHBIE I TOPH30HTAIBHBIE HIAPHUPHL, TIOCKOIBKY OHU
OYeHb YOOOHBI B OKCIUTyaTallid. A BOT HapyXKHBIE [BEpH H BOpOTa
WCTONB3YIOT TOJABKO B TOM CiIydae, €CIH 3TO TPEeIyCMOTPEHO
TEXHOJIOTHIECKUMH TpeboBanmsamu. Bpamatommecs JICK He DomKHBI
BCKPBIBATHCS OT JEHCTBHUS BETPOBBIX HATPY3OK.

B xauectBe cOpaceiBaeMbix JICK mpuMeHSIOT CTEHOBBIE HAaHETH U
oOerdyeHHple IUTUTHI TOKPBHITHHA. B KOHCTPYKIMSX MAaHHOTO THIIA TIpU
B3PBIBE IPOUCXOIUT pa3pyIICHHE 3JEMEHTOB, C MOMOIIBI0 KOTOPBIX OHHU
YOEpKUBAlOTCS B orpaxaeHnn momernenus. Januerii Bapumant JICK
WCTIONB3yeTCs, KaK MPaBIIIO, B CIydae HEOCTATOYHON IUIOMIATNA OKOHHBIX
mpoemoB. COpaceiBaembie JICK, Takke, Kak u Bpallaromipecss HE JOIDKHBI
BCKpBIBAThCS OT ACHCTBUS BETPOBOM HATPY3KH.
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[Tnomas merkocoOpachkiBaeMBIX KOHCTPYKITUH OIIPEENICTCS PACICTOM.
CormacHo [4, 5], ecau pacueTHbIE JAHHBIE OTCYTCTBYIOT, TO HMX IUIOIIA/b
JOIKHA cocTaBiaTh He MeHee 0,05 Mm% Ha 1 M® oObema mHomereHwmit
Kateropuu A (MOBBIIIEHHAS B3PHIBONOKAPOONACHOCTh) U He MeHee 0,03 M2
Kateropuu b (B3phIBOIOKapOOIACHOCTB).

Paccmorpum ompenenenune miomanu JICK Ha mpumepe momerieHus
kotenbHOM B T. benropone. [lomelienne KOTeNbHON pa3MepaMu B ILIaHE
20%15m, BbeicoTOit 10M (puc. 1) mnpemHa3HAYEHO [UIS Pa3MEHICHUS
KOTEJIBHOIO  O0OpyIOBaHMs, pa0OTAIOIIEr0 Ha MPUPOTHOM  Tase.
TexHomormyeckoe 00OPYIOBaHUE PACIONOKEHO HAa YPOBHE MMoja. 3IaHue
MMEET HCKYCCTBEHHOE M €CTECTBEHHOE ocBemieHue. OOmas Iuomanb
CYIIECTBYIOIIUX OKOHHBIX MMPOEMOB Ha JIBYX (hacasiaX KOTeIbHOH COCTaBIISIET
110 M2

Puc. 1. 3nanue koTenbHOM

I'eomerpuueckuii 00beM nomernienus V,,, onpenensercs o Gpopmye:
View = ay by -hy =20 -15-10 = 3000 M2,
rae a, — JUIMHA TIOMeUIeHWs, b, — NIMpHHA MOMeIeHus, h, — BBICOTA
TTOMEIICHUS.

o B3pbIBONOXKAPHOW U MOXKAPHOW ONACHOCTU MOMELEHUE KOTENbHOM
OTHOCHTCS K Kateropuu A, cienoBatensHo, 00beM JICK momken ObITh He
menee 0,05 M2 - 3000 Mm% = 150 m2.

Taxum obOpaszom, o0rIas mIomags OKOHHBIX mpoeMoB 110 M2 MEHBIIIE
tpebyemoii mnomaau JICK, papHoii 150 M2, To ecTh 00ecneduTs TpedyeMyo
mwromanp octexienns B kagectBe JICK He mpencraBnsieTcss BO3SMOKHBIM.

B o3roM cnyyae gomyckaeTcs HMCHOIb30BAHUE — OTPaKJIArOLIEH
KoHCTpyKiny okphITHs. CornmacHo ®enepanbHbIid 3aKoHa oT 22 niois 2008
r. Nel23-®3 «TexHuueckuid periaaMeHT O TpeOOBaHHUAX ITOXKAPHOM
0€30MacHOCTHY, TIPH HEIOCTATOYHON IUIOMIAIN OCTEKIICHHS JOIMyCKaeTCs B
kagectBe JICK wuCMONB30BaTh KOHCTPYKIMH IOKPHITUH W3 CTANBHBIX,
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QIIOMHUHUEBBIX M acOecTOlleMeHTHBIX JmcToB (mmdep). Mcmoms3oBaTh
CYILECTBYIONIEE KpoBeabHOE MOKphiTHE B KauecTBe JICK MOXHO TOJBKO
rociie oOecIieueHns] YCIOBHHM Ui €0 CBOEBPEMEHHOI'O BCKPBHITHS TPH
B3pbiBe. CBOEBpEMEHHOE BCKPBITHE JJOIDKHO 00€CIIEUMBATHCS KPENEeKHBIMU
1 3aTIOPHBIMH YCTPOHCTBAMH.
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WHHOBAIIMOHHBIE MPEAITOCBHLIKA APXUTEKTYPHOM
BUOHUKHN

buonuka crana akTyanpHOM M3-3a pPa3BUTHS TEXHOJOTUMH U
9KOJIOTMYECKUX NpobseM. TepMUH NpeAnoXmwl aMepUKaHCKUI Bpad H
monkoBark BBC CHIA [xexk DmnByn Ctun B 1960 rongy. ApXuTeKTypHas
O6unonnka crana HOBbIM HampasieHrneM B CCCP B magane 1980-x 6maromaps
pabore criermanuctoB u3 nadopatopuu LHTHUDJIADB, ocHOBHBIC Hen ObLTH
H3JI0KEHBI B MOHOTpa(uu « ApXUTEKTYpHAs OHOHUKaY.. [1]

Cepemmaa XX — Haganmo XXI Beka B apXUTEKType XapaKTepU3YIOTCS
WHTEPECOM K CIIOXHBIM KpPWUBOIMHEHHBIM (OpMaM |  BO3POKACHHEM
OpPTraHUYECKOW apXUTEKTyphl HA HOBOM ypPOBHE. DTO HAIIPaBICHHUE yXOIUT
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KopHsMHU B KoHel XIX — Haugano XX BekoB u padots! JI. CamnmBana n ©.
JI. Paiirta, KOoTOpBIE CUMTANH, YTO APXUTEKTypHas (opMa JOIDKHA OBITh
(YHKIMOHANBHOM U Pa3BUBATHCS «H3HYTPH HApyxy». [2].

[NosiBneHMe apXUTEKTYpHOW OMOHMKH OOYCIIOBJICHO HCIIOIb30BAHHEM
(opM JKUBOH TPHPOABI B apXUTEKType, TaKMX KaK aHTHYHBIE OpIEpHI,
THITOCTHJIbHBIE 3aJIbl ETHIIETCKUX XpaMoB (puc.l) U MHTEPbEPHl TOTUYECKUX
cobopos (puc.2).

lotnueckne cobopel — spKUH TIpEMep OWOHHWKH  JM3aifHa.
CrpenbyaTtble apki U KOHTP(OPCH BIOXHOBIIEHBI TIPHPOAHBIMU (hOpPMaMH,
HanoMuHas pacteHua. CrpenbuaThle apKd, HampuMep, HalOMHHAIOT
pacITycKaromuecs: BEThl WIH JINCThS, 2 KOHTP(HOPCHI TIOXOKH Ha JIEPEBbS,
MTOJIJICP>KUBAOIINE COOCTBEHHBIHN Bec (pHUC.2).

Puc. 1. Kanutenu B BUzie CBA30K Manupyca Puc. 2. ApxutekrypHas roTHKa.
(JIyxcop) Crpenpuarbie apKu

CoBpemennslii mBeinapckuii apxurekrop Ilerep LlymTop, maypeat
[purikeposckoii mpemun 2009 roma, co3maéT yHHKaIbHBIE COOPYKEHHS,
KOTOpBIE TAPMOHHYHO COCYILECTBYIOT C MPUPOIHBIMH IEMEHTAMH, TAKUMHU
KaKk TOpBl, XOINMbI M JepeBbs (puc.3). OH nemaer cBOM MOCTPOHKH
HEOTAENUMON YacThIo JaHAmA(Ta, ¥ HHOTIA UX TPYAHO 3aMETUTH C IIEPBOTO
B3MIAAa. Takol MOAX0J K apXUTEKTYpPE, OCHOBaHHBIN Ha B3aMMOJCHCTBUH C
NIPUPOJOH, OTKPHIBAET HOBBIE BO3MOXHOCTH W JUIS TPaJULHOHHBIX
JIEPEBEHCKUX JIOMOB.

Puc. 3. Tepmanbhas 6ans. [lseiinapus. Apxurekrop Ilerep Llymrop
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ADpXUTEKTYpHBIE ITOCTPOHKH U3 HATYypaJIbHBIX MAaTEPHAIOB BOCXHUIAIOT
cBoeii rapMoHUel ¢ npupoaoil. HoBeie HampaBieHns B apXUTEKType CBA3aHbI
C TEXHUYECKHMHU OTKPBITHSAMH, W apXHUTEKTOPHI YepIaroT BJOXHOBEHHE B
HEOOBIYHBIX O0BekTaX. DIopeHTHiickuid co00p ObUT BIOXHOBIEH (hOopMOH
siina (puc.4), a Jleonapao na Bunun ncnonb3oBain (GOpMBI )KUBOW TIPUP OB
B CBOMX TBOpEeHHUsX. V3ydeHHe MeXaHHKH Ioj€Ta BJOXHOBHIO €ro Ha
CO3JJaHME OPHHUTONTEpPAa — JIETATEIBHOrO ammapara ¢ MamlyliM KpPbUIOM

(puc.5).

itk

Puc. 4. d)nope};mﬁcmﬁ C060b. Puc. 5. Opuutonrep. Jleonapno na

Onopennus. Apxutexrop Ouanmnmo Bunun
Bbpynennecku

B XIX-XX Bekax CTpouTesbHas TEXHUKA pa3BUBAJIACh, YTO IIO3BOIMIIO
apXUTEKTOpaM HCIIOJIb30BaThb HOBBIE TEXHOJIOTMH JUIS BJIOXHOBEHHS
apxutektypoit mpuponsl [3]. Cpeam BBIJAIOUIMXCS  ApPXUTEKTOPOB
BbLIensiercs AHTOHHO ['aynm, KOTOpbIit paboTan B CTWIIE MOJIEPH U BHEC
BKJIaJI B HCIIOIb30BaHKe OnoopM B apxurektype XX Beka. Ero 3namenursie
IIeeBPHI, Takue Kak KomoHusi ['toamb (puc.6) u 3HaMeHuThiin «Sagrada
Familia» B bapcenone (puc.7) 1eMOHCTPHPYIOT aCCUMUIISIIMIO TIPHUPOIHBIX
¢dopM u ux TBOpUecKoe pa3BuTHE. ['aynm co3maBaj yHHKaIbHBIE 30aHUS C
HETIOBTOPHUMBIMHU JIETANIIMH, KOJIOHHAMH, TIOXOXKHMH Ha CTBOJbI JE€PEBHEB
(puc.8), mepriamMu JIECTHHUI] B BHJIE 3aKpyUHBArOIIUXcs pacTeHuii (puc.9) u
CBOIYATHIMU MEPEKPHITUAMHU, UMUTHPYIOIIUMHU KPOHEI fepeBbeB (puc.10). B
CBOUX TBOPEHHAX OH HCIOJIb30BaJl TE€OMETPUUECKUE SIEMEHTHI, TaKHe Kak
napaboMyecKie apKy, THIEePCIUpal 1 HAKJIOHHBIE KOJIOHHBI, IIPEBOCX OIS
OXKHJAHUS AapXUTEKTOPOB M HHKEHEPOB CBOMM MacTEPCTBOM.

Puc. 6. Kononus ['toanb, Mcnanus. Puc. 7. Carpana ®ammnus,
Apxwurextop AHToHHO [aymu Wcnanus. Apxurexrop AHTOHHO
Taynu

240



-

Puc. 8. [Tapk ['yans, Ucnanus. Puc. 9. Kaca-batibo, Ucrianust.
Apxutexrop Autonuo ["aynu Apxurexkrop AaToHMO [aynu

laynu ObUT OMHMM U3 MEPBBIX, KTO NPUMEHHI OnomMopdomorndeckre
CBOMCTBa  NPOCTPAHCTBEHHBIX  HM30THYTHIX  (opm. OH  co3gan
runepOonMueckuii mapa®oon] M3 KUpHHYa JUIs JIECTHUYHOrO IpoJéTa.
Macrep He MpOCTO KOMMHMPOBAJ MPUPOY, HO M TBOPUECKH ITEPEOCMBICITUBAI
€€ (hOpMBI, MEHss IPOIOPIIMK ¥ MacITadsl. [3].

Eme ofHUM KJIACCHYECKMM INPUMEPOM OHOHUYECKOW apXHUTEKTYPBhI
MOXHO cuuTaTh OideneBy OamiHs Bbicorod 300 MeTpoB, CO3aHHYIO
¢dpaHiy3ckum uHKeHepoM-mMocToBukoM A. I'. Diidenem. Koncrpykims
OalIHU CX0Xka C yCTPOHUCTBOM OOJIBIION OepLIoBOil KOCTH YenoBeka (puc.11).

e

Puc. 10. Kaca Muna. Hcnanust. Puc. 11. Diidenena bamnst. [Taprxk.
Apxurexrop AHTonuno I'aynu Koncrpykrop I'tocras Ditdens

Taxoke MOXHO PaccMOTpeTh HepeaaH30BaHHBIH NPOEKT HeOOockpeda
Endless City (beckoHeuHbIii ropo/T), KOTOPBIi cTall NoOeAnTENeM KOHKypca
«SuperSkyScapers Awards». Pa3paboTurikaMu MpoekTa sBISIETCS] KOMaHa
JIM3aliHepOB M apXUTeKTOpoB m3 Kwuraiickoi crymum «Sure Architecture”
(puc.12).

[lpoekT mpexamomaraer pasBHTHE U paclIUpeHHe 3AaHUS 10
OECKOHEYHOCTH C aKIIEHTOM Ha aBTOHOMHOCTH OT BHEIIHHX HCTOYHHKOB
sHepruu U BeHTWIAImu. Endless City cOCTOMT M3 MOJOTMX CHHPATBHBIX
MAaHAYCOB M MOCTHKOB Ul OBICTPOrO MHEPEMEIICHUS MEXKIy OSTaKaMHU.
3naHue MOXXET He JCNUTHCS Ha YPOBHH, TaK KaK €ro yHHKaJIbHas CTPYKTypa
MPOJOJKAETC HA HECKOJBKO KHJIOMETPOB. YKIOH MaHIYCOB CO3AAET
pasHele (YHKIIMOHAIBHBIE 30HBI BHYTPH HeOockp&ba. HMHPpacTpykTypa
BKJIFOYACT YIUIBI, ajUleH, NMapKH, Mara3wHbl, TEaTPbl, PECTOPAHBI, JKHUJIbIC
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KBapTasbl ¥ mapkd. ONTUMHU3UpOBAHHAs  KOHCTPYKIHS — CHIDKAET
MOTPEOHOCTh B HCKYCCTBEHHOM OCBEIIEHHH, a B IIGHTPE IPETyCMOTpPEH
CBETOBOM KOJOZEL [UI1 €CTECTBEHHOIO OCBEHICHWA. MexaHndeckas
BEHTWIALMS ¥ OXJIAXKIeHHE IPEeI0TBPAILAIOT [TONaJaHNe 0CAIKOB HA TOJIOBHI
npoxoxux. IlaHAyCBl omMparoTcd Ha IIECTh BEPTUKAIBHBIX KOJIOHH C
yudramu s OBICTPOrO JOCTYNa TEXHUYECKOTO MEepcoHaja M TPy30BBIMHU
MOAbEMHUKAMHU  JUISI MOAyNed 37aHuA. ApPXUTEKTOpHl HCHOJB3YIOT
NIPUpOJHbIE (OPMBI, YCTOMYHMBBIE K BHEIIHUM BO3JEHCTBHAM, H3ydas
AQHATOMUIO JKUBBIX OPTaHM3MOB M BHENIPSs MOJTYYEHHbIC 3HaHHS B Oyayiue
aApXUTEKTypHbIE pereHus [4].

W P T el | el

Puc. 12. beckoneunsiii ropoa. JIoHn0H, AHIINA

ApXUTeKTypHass OHMOHHMKAa HM3y4aeT M INPUMEHSET IPHHIUIIbI
(YHKIIMOHUPOBAHUsI OMOJIOTMYECKUX CHCTEM, 4YTOOBI cO31aBaTh Ooliee
s peKTUBHBIEC U IKOJIOrn4ecKu Oe3omnacHble TexHosoruu [5]. Bo Bcem mupe
urer OMOHMYECKOH apXUTEKTYphl YCIENIHO BOIUIOLIEHB! H3BECTHBIMH
apXHUTeKTOpaMu [6-7], ¥ 3TO MOATBEPIKIACT, YTO APXUTEKTYpHAsi OHOHNKA —
9TO MIHHOBAIIMOHHBIN CTUIIb, KOTOPBIi OEpET BCE caMoe Jiydiiiee OT IPHUPOJIBL:
penbedbl, KOHTYPBI, TPUHIMITBL (hopMuUpoBaHus GOPM U B3aUMOJICHCTBUS C
OKpYXaIoLEl cpenon.
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KOHCTPYKTUBHO-TEXHOJIOT'MYECKHUE PEINEHUS
BOJIBHIEITPOJIETHBIX IIOKPBITHUU

CtpemiieHne K CO3JaHUIO OOBIICIPOIETHRIX KOHCTPYKIMN IIPUBETIO K
TEeHAGHIMM HA CO3JaHME HOBBIX apXHTEKTYpHbIX (opm. Takue
KOHCTPYKTUBHBIE KOHIEIIMHM CTAHOBSTCS AaKTyaJbHBIMH HE TOJBKO
Onaromapst apXWTEKTYPHOH BBIPa3HTENBHOCTH, HO M HX BBICOKOH
SKOHOMUYHOCTH M HAJeKHOCTH. Takue KOHCTPYKLHH BBHINIONHSIOTCA U3
Pa3sHOOOpa3HBIX MaTepHANOB: CTallb, JKEIe300€TOH, epeBO, CIELHANbHbIC
TKaHHW, B OTHEJIBHBIX O3JEMEHTaX MOTYT HPUMEHAThCS TPOCHl MM
YIIISTUIACTUKH.

Bonee  Toro,  OonbHIeNPONETHBIE  KOHCTPYKIMU  SIBJLFOTCS
panroHaBHEIM BEIOOPOM KOHCTPYKTHBHOT'O PEILEHUSI, €CIIH 31aHUE TOIDKHO
BBHINIONTHATh ~ ()YHKIUH ~ CIHOPTHUBHBIX ~ KOMIUIGKCOB, CTaJHOHOB MM
BBICTAaBOYHBIX MAaBWJILOHOB TaK KakK JUIA TPOBENCHHS MEpONPHATHH B
MIPUCYTCTBUH OONBIIOrO YWCIIA 3pUTENeH, mpu T000i moroge u B roboe
BpeMS TOJKHBI BO3BOIUTHCS KPBITHIE IDIOMIAIKH [1].

OcHOBHO# APXUTEKTYPHOH 0COOCHHOCTEIO KPBITBIX
CTaJMOHOB SIBJISIETCS UX B3aUMOCBS3b BHEIIHEr0 M BHYTPEHHEro o0pasa C

243


https://www.trend.az/

TIPUHATOH KOHCTPYKTUBHOH CHCTEMOW WX TIEPEKPHITHS W METOJaMH ee
BO3BeIeHUS [2].

OmHrM W3 SpKHX CIIOPTUBHBIX COOpYXeHHH B Poccum sBisiercs
Craguon «OtkpeiTue ApeHa» B TI. MockBa. CHOPTUBHBIA KOMILIEKC
npeamnonaraet nocajaky okosno 45 000 3puteneit. s ycTpoiicTBa NOKPHITUS
ObUTH BHIOpPAHBI MPOAOJBHBIC W TOMEPEYHBbIC (DepMbI, 0Opa3yrolmie Hal
CTaJJMOHOM NIEPEKPECTHYIO B3aNMOCBSI3aHHYIO CUCTEMY, C JUIMHOH MPOJIETOB
240 u 180 metpoB [3]. KpoBisi koMIiekca onupaeTcst Ha 8§ TOUEK, KOTOpbIE
HecyT Ha cebe okoso 10 000 ToHH.

Puc. 1 Craguon «Ot1kpeiTHe apeHa» I'. MockBa

B 3apy0exHOM CTPOUTENBCTBE YHHKAJIBHBIM COOPYXEHHEM SIBIISETCS
Jlongonckuii ctaguon O2 Dome, Takke u3BecTHbI Kak Millennium Dome
wm «Kymon Tteicsuenerus». Ero mmamerp paBen 320 M, a mHA
OKPY)KHOCTH ~ JOCTHraeT OxHOro Kuwiomerpa. [lokpeitme —sBiseTcs
KOMOWHHMPOBAaHHBIM M COCTOMUT H3 CTalbHOro ()epMEHHOro Kapkaca M
CTaNBHBIX TPOCOB. [loMoryto TeHTOBYIO 000JIOUKY KyIOJa, H3TOTOBICHHYIO
U3 CTEKJIOTKAHHM, NMPONUTAHHOH Te(IOHOM, YAEp)KHBAIOT 12 perreryaTsix
MauT, Kakaas u3 KoTopbix mmeeT BeicoTy 100 mertpoB [4]. C 3tux maur
CBHCAIOT TPOCHL, O AepKuBaroue o6omouky. Ha nanHoe mokpeitue Ob110
n3pacxoqoBaHo 0koio 50 TOHH crekiaoTkaHu. O00I0UKa KYIIOIa COCTOUT U3
144-x oTmenpHBIX TaHETEW, PacIONOKEHHBIX B JBa psna. B BepxHem psamy
HAaxXOmATCS TpPEYroJbHblE MaHeNW, a BHU3Y TpalelueBHaHble. llaHenn
COCTBIKOBAHBI OJIHA K JIPYroi, 00pa3yst MPOYHbIE YIaCTKH.
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Puc. 2 «Kymon tercstaenerus» T. Jlonmon

Eme ogHuM mnpuMepoM OOJBLIEIPOIETHOIO COOPYKCHUS SBISETCA
craguoH «®dumr» B r. Coun. IlokpeiTne Han TpuOyHaMu CTauoOHA
IpefcTaBasieT Cco0OH HENpaBWIBHYIO KPHBOJIMHEHHYIO IOBEPXHOCTS,
00pa30BaHHYI0 KOHCTPYKIMAMH apOYHBIX IUIOCKHX (epM IepeMEHHOro
IpojieTa C TPEyroipHOM pemeTrkoil. bonbinenponeTHoe MOKpbITHE HaJ
HoJIeM TpeJcTaBIsgeT cOOON MPOCTPAHCTBEHHYIO CHCTeMY M3 17 IIOCKHX
JIBYCKaTHBIX (hepM, OIHMPAIOIIUXCS C IBYX CTOPOH HA apKH MOKPBITHS HaZ
TpUOYHAMH CTaJMOHA U COEIMHEHHBIX CHCTEMOMW CBsizeil 1 pacrnopok [5]. B
OTEYECTBEHHOM CTPOUTENbCTBE «DUIIT» SIBISIETCS YHUKAJIBHBIM OIBITOM.
D10 mepBoe coopyxkeHue c mporetoM apku 288 M. Ilommmo »sToro
YHUKaJIbHBIM SIBJSIETCd M TNIPUMEHEHHS CTPOUTEIBHBIX MAaTepUalioB IpU
TakOM THIE TOcTpoiku. [lpu Bo3BeAeHMHM OOOJIOYKY MOKPBITHS Hal
TpUOYHAMU 3aMOIHSIIN ITUIIEH TETPa(TOPITHICHOM.

Puc 3. Craguon «@urr» . Coun
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Ha ocHOBe paccCMOTPEHHBIX KOHCTPYKTHBHBIX PEIICHUII MOXHO
MPOU3BECTH AHAIU3 PAcXoja MAaTEpHAalOB PAa3JIMYHBIX CHCTEM IMOKPBITHS,
JlaHHBIE KOTOPOH NpeaocTaBiIeHbl B Tabmume (Tadi. 1).

Tabnuna 1 — Pacxozpl cranu

2
HaunmenoBanue o0bekTa IInomane Pacxons1 ma 1 m
Craib, KT
OTKpHITHE apeHa 35 000 m? 40
Millennium Dome 99 500 m? 49,7
OumT 20 000 m? 47,6

Meroapl  BO3BEICHUS KaXJIOr0 M3 PAaCCMOTPEHHBIX —CTaJHOHOB
SIBJIIFOTCS. KOMOMHHUPOBaHbL. B Kaka0M W3 OOBEKTOB OBLIM TPHUMEHEHBI
Pa3JIMYHBIC MaTEpUaJIbI, d)OpMI)I, TEXHOJIOT'MH U apXI/ITeKTypHI)Ie peuIcHus,
KOTOpBIE TO3BOJSIFOT ~ PAIMOHAIBHO — PACIIOPSIKATECS  HEOOXOAUMBIMH
pecypcamu.

AHaJ'II/ISI/Ipyﬂ iomanab KOHCprKI_[I/II/I, MpUMEPHYIO OI_[CHKy CTOMMOCTH
" pacxoJ CTajJIku MOXHO CIACIaTb BBIBOJ, YTO KOM6I/IHI/IpOBaHHOC BAHTOBOC
TMOKPBITHUE ABJIACTCA 60.]'[66 JIOTUYHBIM U HeHeCOO6p3.3HI)IM IIpyU BO3BEACHUU
OOJIBILIETIPOJIETHBIX CTaIHOHOB.
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®OPMUPOBAHUE KOM®OPTHOM CPEJIbI B HOBBIX JKHJIBIX
KOMIIJIEKCAX

Bompocel ¢opMupoBaHus KOM(POPTHOW Cpembl B HOBBIX IKHJIBIX
KOMIUIEKCax 4allle BCEro CBs3aHbl C OJAaroyCTpOWMCTBOM IPHIOMOBOIA
TEPPUTOPHUNU M BCETAA AaKTyaJIbHbl KaK I 3aCTpOﬁHLHKOB, TaK U JA
Oynymux monb3oBareneli (KWIbIOB). B maHHBIN MOMEHT BCE OObIIe U
Oorbllie  HOBBIX OKWIBIX KoMmiuiekcoB  (manee JKK) — ommmuarorcs
HEOpIIMHAPHBIMU pEIISHUSIMH 0J1aroyCcTpolcTBa CBOMX JIBOpoB. OnHaKo
3a4acTyl0 3acCTPOMIIMKM HCHOJIB3YIOT YCTapeBLIME IPajoCTPOUTENIBLHBIC
MOAXOAbl M CHUCTEMY IPABOBOIO PErYIMPOBAHUS, YTO HE COOTBETCTBYET
MOTPEOHOCTSIM IPaXKIaH.

Lens wuccrmenoBaHusi SBISETCS CPaBHUTENBbHBIM aHATU3 SKWJIBIX
xomIutekcoB IIpumopckoro paitona Cankr-IlerepOypra, crocoOCTBYrOIUN
(opMUpOBaHHIO CO3JaHUIO0 KOM(OPTHOW Ccpeabl Ha  MPHUIBOPOBOMA
TEPPUTOPUHU B HOBBIX XHJIBIX KoMIUIekcaX. Llenab NocTHrHyTa perieHneM
credyrowux 3a0ay — TPOAHATU3UPOBAHBl CTAHIAPTHI MO OJIaroyCTpOWUCTBY
nsopoB JKK; mprBeneHs! OCHOBHBIE MPHHITUIBI CTAaHIAPTOB; pa3paboTaHbI
MIPEUIOKEHUSI 110 PAIMOHAIBHOMY YIIYUIIEHHIO JKHIBIX KOMIUICKCOB;
0003HaYEeHBI OCHOBHBIE MEPCHEKTUBBI (pOpMUPOBaHUSI KOM(OPTHOU Ccpembl
Ha JBOpOBbIX Teppuropusx KK.

Haunbonee spkumu mnpuMepaMH PpalMOHAJIBHOTO HCIIONb30BAHUS
JBOPOBOM  TEPPUTOPUU U  TOCTPOEHUS TOPOACKOM  3acCTpOMKHM ¢
OaronpUsATHBIMU YCIOBHSAMHU KOMGOPTHOM cpefbl, 1Mo MaHHbIM [1], Moryt
ciryxuth KK «I'padpdurm», «FoRest AxBmiion», «Legenda»,  «Ultra City»
B [Ipmmopckom patione r. Cankr-IlerepOypra. K ocHOBHBEIM 31eMeHTaM
koM(pOpTHOH cpensl Ha npuaBopoBor Tepputopun KK, kak mpasmio,
OTHOCST: OCBELIEHHE, 000pYyIOBaHHE IETCKUX M CIIOPTHUBHBIX IUIOMIAJIOK,
O3€JICHEHNEe TEPPUTOPHH, OIAaroyCTpoHCTBO ILIOMIAIOK Uit cOOpa OTXOIOB
aBTOMOOWJIBHBIX CTOSTHOK W TIEHIEXOIHBIX mopokek [2, 3]. bomee Toro,
BaXHBIM TPUHIMIIOM W3 cTaHAapra mo OmaroycrpoictBy XK smmsercs
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0€30I1aCHOCTB U 37I0pOBbE KIIbLO0B. K KOHKYpeHTHBIM npenmymiecTBam JKK
Oynymye II0Ibh30BaTeNId OTHOCSAT YMEHbBIICHHE Tpaduka, obOecredeHHe
BBICOKOTO KadecTBa BO3AyXa M BO3MOKHOCTD IPOBOIUTH JIOCYT B JIBOPOBBIX
3oHax JKK. Ilpu 3TOoM, Ha TeKyIIMii MOMEHT O3€JIEHEHHE TEepPpUTOpUil U
CO3aHUsI CKBEPOB SIBJSIETCSI OAHOW M3 OCHOBHBIX po0ieM Oaroyctpoicrsa
XK.

Tak, XK «tOOunetinpii kBapram» B IIpuMopckoM paiioHe ropona
Cankr-IlerepOypra (puc. 1) Ha MOMEHT MPOEKTa BBINISAACT «KHBBIMY
KBapTaJIOM C MHOKECTBOM 3€NIEHBIX HaCaX/CHHI, 1ePEBEB, JIECO30H U T. II.
B cBsi3u ¢ 3actpoiikoil Onm3nexamniell TEPPUTOPUM U CMEHOW TTOTHTHUKU
3actpoiimuka, JKK «FOOuneiHplii KBapTamd» IepecTtan COOTBETCTBOBATH
OIHOMY M3 OCHOBHBIX NpUHIMTOB OnaroycrpoiictBa JKK m mpeBparuics
CKopee B «KaMEHHbIE JDKYHIM». JKHIOMYy KOMIUIEKCY HE XBaraer
o3eneHeHus. bomee Ttoro, nanHbii KK He cOOTBETCTBYeT NpHHIMILY
KOMIAKTHOM M IUIOTHOM 3acTpoifku. OCHOBHas cCTpaTerus 3acTpONKH
3aKJIIOYaeTCd B JIBYX JUIMHHBIX AWArOHaNbHBIX BBICOKOSTAXKHBIX JIOMax.
Bokpyr HHX CTOAT AOMa pa3HON PAaCCTAHOBKH: «OyKBOIl I, IIOIyOBalbHbIE,
nuaroHasnbHble. JlanHas manupoBka JKK BBIDIIAUT HEOOBIMHO, ORHAKO
yMeHbIIaeT 3(P(EKTUBHYIO KUIYIO IUIOMIAAb, KOTOPYIHO MOXHO OBLIO OBI
BBIJIEIUTB VIS €€ HECKONBKUX JJOMOB HJIM [UIS CO3aHUS TapKa WM CKBEpa,
pelIMB OCHOBHYIO IIpoOiieMy KBapTaja C O3CJICHCHHEM TEPPUTOPUH.
[NepnenaukynsipHasi MpoeKuus 3naHui mo3Bonmia Obl Ooiee 3 PeKTHBHO
HCIIONIB30BATh TEPPUTOPHUIO KHUIIOTO KOMILIEKCA.

==

Puc. 1. «HO6uneiinpiii KBapTam»

[IpobneMbr GmaroycTpoiicTBa TEPPUTOPUHU BEISIBICHBI aBTOPAMH M B
JIPYrUX SKWIBIX KoMmIuiekcax [Ipumopckoro paiiona Cankr-IlerepOypra: B
KK «Yucroe HEO0» M3-3a COUETAHWSA CHCTEMBI TOI3EMHOTO MApKWHTA H
HEIOCTATOYHOTO YPOBHS BBICOTHI 3E€MJIM  OTCYTCTBYET BO3MOXKHOCTh
mocamuth Oompimme nmepeBbs; «HOOWIeHHBII  KBapTam» B EIIOM
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CHPOEKTHPOBAH TaK, YTO BapHAHT IOCAJIKH JIEPEBHEB WIIN CO3aHHs CKBEPA
WCKITFOUCH U3HAYANIbHO. [4]

OtMernM, 4YTO O3€JICHEHHWE IIPUABOPOBON TEPPUTOPUHM TO3BOIHT
NIPU/IaTh KOMIUIEKCY TPHATHYIO W YIOTHYIO arMoc(epy, MTOMOTarolIyro
4yeJgoBeKy paccinabutbes. OHO TO3BONSIET YBEIWYHTH KOMQOPT U
YIIOBJIETBOPEHHOCTh kHTeneld. OIHaKo, pa3MENIeHHI0 BCEX DIIEMEHTOB
KoM(OPTHOM cpenbl Ha IpuaBopoBoi Teppuropun JKK Ha 10mKHOM ypoBHE
pernsATcTByeT Aeuiut wromanei [5]. Jis pernenust qaHHO| POOIEeMBI B
cranpapre OmaroycrpoiictBa KK Obul mpuHST npumyun eubkocmu u
asmonommnocmu [6]. OH Toapa3zyMeBaeT BapUATUBHOCTH MCIOJIb30BaHUS
3/IaHUHN W 3eMENIbHBIX YYacTKOB 33 CUET KOHCTPYKTHBHBIX TNIAHHPOBOYHBIX
pemenuii. PemenrieM ganHoi poOIeMbl MOXKET TIOCTY>KUTh CTPOUTENBCTBO
JBYXSIPYCHOI'O JIBOpa W OTIENIFHOTO MOJ3EMHOr0 mMapkuHra. [lapkuHr
JOCTaTOYHO TIOMYJISIPHOE pellieHne, Uil SKOHOMUHM MecTa JBOPOBOI
TEPPUTOPUHN, OIHAKO )IByX’LprCHbIﬁ JABOp ABJIACTCA HECTaHAApPTHBIM U
aKTYaJIbHBIM DELICHHEM, KOTOpPOE €lle HE CTaJ0 TaK MOMYJSPHO Cpeau
3aCTPOMINUKOB. JIaHHBIA NOAXOA 3HAYUTENBHO YBEJIMYUT IUIOIIANbL UL
BHCAPCHUA Ha JABOPOBLIC 30HBI JCTCKUX IUIOHIAJ0K, CIOPTUBHBIX 30H,
3€JIeHBIX HACAXJEHWH W MECT Ui TPOBEISHUS CIOKOMHOrO Jjocyra:
CKaMelKku, kadend, HeOonmbiuue (oHTaHbl M T. m. JKuible KBapTUpHL B
JaHHOM ciy4dae OyIoyT HAauMHATBhCS C TPEThEro 3Ta)ka, U 3TO BOBCE HE
OTpHUIIATENIbHAS XapaKTEPUCTHKA, TaK KaK TaKoEe peIICHUE MO3BOJIUT
pacupuTh (QyHKIHOHANBEHOE pa3zHooOpazue KK, 4to siBisieTcss Ba)KHbIM
NPUHLIMIOM B cTanaapte no omaroycrpoiictBy XK. A uMenHo, coznanue
palioHOB C Pa3BUTHIM CTPUT-PUTEHIIOM, COBMEILIAIOIINX JKHUJIbIE, OPHCHBIE U
cepBuCHBIE (hyHKIMH. [IpuMepoM BBIOTHEHHS JaHHBIX MPUHIUIIOB MOXKET
mocnyxute KK «Legenda». Kommepiiss mepBOro-BToporo 3raxa
KOMILIEKca 0O4eHb OOIINpPHA 1, IOMUMO BCEM IPUBBIYHBIX TOPTOBBIX TOYEK U
ITyHKTOB BBIJAYl TOBApPOB, UMEET B HAIMYHHU CIIOPTUBHBIN 3all, CHENHUaIbHO
000pYyIOBaHHBIA CIIOPT3aJI AL Majbllled, LIOypYMBI, CaJOH KpPacoTHl,
TYpareHTCTBO | T. 1. [IByXBspyCHOE IBOPOBOE OIaroycTponCTBO JaHHOTO
KK mo3BomnsieT BBINONHATH MOYTH JIOOOH IOCYT, HE BBIXOAA W3 JKHIOTO
KoMIutekca. Ha mepBoM sipyce pacrionoKeHbI 30HBI 3€JICHBIX HACAKACHUN 1
30HBI aKTUBHOTO OTJbIXa: (yTOONBHOE MONe, OACKETOONBLHOE TMOJIE, CTOJNBI
JUIL HacTOJBHOro TeHHMca. Ilpm 3ToM, Ha TEpBOM spyce TEPPUTOPUHU
JOCTaTOYHO 11 PACIONOKEHHS 30HBI OTIbIXa C COOTBETCTBYIOIIEH
nH(PaCTPyKTypoH, a Ha BTOPOM SIpyce PacIioIO0KEHBI IETCKHE IUIOMAAKH,
30Ha IS KaTaHWS Ha BeJOcHUIenax M 30HBI orapixa. CremoBaTensHO,
MIPOSKTUPOBAHUE  ABYXBSIPYCHOTO  JIBOpAa  SABISIETCA  YCIEIIHBIM
IUTAHUPOBOYHBIM PEIIEHUEM, KOTOPOE IOMOTaeT CIIPABUTHCS C HEXBATKOM
TUTOIIATH.
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CrenyronM TPHHIMIIOM W3 CTaHAapra Oiaroycrpoiictea, IO
KOTOpoMy ObIT coBepiieH aHanu3 cymectByrommx JKK ropoma CaHkr-
[erepOypr, sBusieTcs npunyun xKomgpopma nepemewenuti [6]. JlaHHbIH
MIPHUHITUI BKJTFOYAET B ceOs1 pasHOOOpa3ue MapIIpyTOB U OajaHC BCEX BUIOB
nepeMerieHn, 3((GEeKTUBHOCTG OOIIECTBEHHOro TpaHcropra. Hoble
KBapTaJbl M KWJIbIE KOMIUIEKCH YacTO CTPOSTCS JOCTaTOYHO HAJeKO OT
METpO, MIMPOKOH MapIIPyTHOH CeTH OOIIECTBEHHOrO0 TpPaHCIOpTa |
TOPrOBOH MH(PACTPYKTYPHI, B CBSA3U C HEXBATKOW MECTa JUIsl CTPOUTENHCTBA
Ha Oonee Onmu3kux Tepputopusix. CremoBaTeNbHO, JMAaHHBIA MPUHINI
SIBJISIETCS BAXKHBIM ITyHKTOM IIPH IIAaHUPOBKe U OiaroycrpoiicTe JKK.

OTpHuaTenbHBIM — [IPUMEPOM  peau3allii  NpUHOUNa  Komdopra
nepemenenuii cnyxut XK «llyBanoBckuity. ¥ xunbiioB aanHoro KK
MIOCTOSTHHO BO3HHUKAIOT ITPOOJIEMBI C BBIE3/IOM C ITPUABOPOBBIX TEPPUTOPHH B
yrpenHue u BeuepHue dackl. B KK yxe 3acenensl Oonee aecsitv ThICSY
KBapTUp, HO IIPU 3TOM €CTbH TOJILKO OJWH BBIC3]] Ha Haan_I}OTHy}O ynuny u
Ha npocnekt Koponesa. Maciitad jKWIIbIOB B MPOTUBOBEC OJHOMY BBIE3/LY
00ycIoBIMBaeT NMPOOIEMY, U3-3a KOTOPOW YTPOM M BEUEpOM Ha BbIE3ZIE U3
XK obpasyrorcst JiIMHHBIE POOKH, a JI0pora JI0 METPO COCTAaBIISET OKOJIO
yaca. COOTBETCTBEHHO, 32 TEMIIaMH 3aCTPOMKH HOBBIX JOMOB HE yCIEBAaeT
IJIaH Ppa3BUTHUA TPAHCIIOPTHOW CETH JAHHOIO MUKpopaioHa. JlaHHas
CIIO)KHOCTH MOXET OBITh CBA3aHa C IIOYBEHHON MPOOIEeMOil Ha TEPPUTOPHU
KK, Tak kak KOMIUIEKC HaxomguTcs coBceM psaoMm c lllyBamoBckum
KapbepoM, OIHAKO 3TO HE OTMEHSeT Toro (hakra, 4To MpUHLUI KoMmdopra
nepeMellieHnid He y4dTeH JOIDKHbIM obOpa3om. Komiuiekcy TtpeOyercs
paclIMpeHHe BBIE30B C JBOPOBBIX TEPPUTOPHH U Pa3rpy3KH IMOTOKOB
MalllFH U YBETM4YeHUs KOM(POpPTa *KUIIBLIOB.

Cremyet OTMETHTb, YTO OCHOBHOM TPEH. pa3BUTHS KOM(OPTHOH Cpeabl
Ha J1BopoBoii Tepputopun JXKK HamnpasiieH Ha yBelMUeHHE 30HBI 03€JICHEHHS
TEPPUTOPUH, TaK KaK ITO YBEIMYHMBACT CPOK IKCIUTyaTalUH KOM(pOPTHOH
cpensl JBOpA, YMEHBIIAET CTOK JOXIEBBIX BOJ, CO3MAET ONTHMAJbHBIN
MUKpPOKJIMMAT, 3alIMIIasi OT HPSAMBIX COMHEYHBIX Jydeil, U CIOoCOOCTBYyeT
koMmpopraoct mpoxuBanusi B KK Bcex BO3pacTHBIX —KaTeropwi.
CrenoBaTenbHO, OCHOBHBIE MIEPCIIEKTUBBI Pa3BUTHSI ABOPOBOW TEPPUTOPHH
npu crpoutenbcTBe HOBBIX KK cMemarorcsi B CTOpOHY O3€NIE€HEHUs, TpU
9TOM, 3aMOINEHHBIC [ETCKUE IUIOIAJKHA BBIHOCATCS HAa MEXIBOPOBOE
MIPOCTPAHCTBO.

Takum 00pa3oM, OCHOBHBIMH MpOOJIEMaMH TIPH OIArOyCTPOUCTBE
JIBOPOBBIX TEPPUTOPHIL ABIAETCS HECOOTIONCHHS MPUHIMIIOB U3 CTaHIApTa
o 6maroycrpotictBy JKK. ['maBHOI1 BEIIeIeHHO MPOOIEMOit TocTie aHaIn3a
SIBIISIETCSI OTCYTCTBHE 3€JIEHBIX HACAKICHUH B JBOPOBBIX TEPPHUTOPHSX.
Pabora He Mo cTaHAApTY MOKET IPUBECTH K HEOOPATHMBIM MOCIIEICTBHSM,
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C KOTOPBIMH TIPHJETCS CMUPHUTHCS, TaK KaK TEXHMYECKU UCTIPABUTh UX OyieT
HEBO3MOXKHO. 3acTpOMIIMKAM MPUXOAUTCS HCIOIb30BATh KOMIUIEKCHBIN
TIOAX O, BKIIIOYAIOIINI B ce0s OIEHKY BCEX MPEHMYIIECTB M HEIOCTATKOB
JIBOPOBBIX yIA0OCTB, IUIAHUPYEMBIX K PACHOJIOKEHUIO. ODTO CIOKHBII
aHAJMTHYECKUI Tpoliecc, KOTOpBI TpeOyeT OonbIINX (PUHAHCOBBIX U
pecypcHBIX BiokeHHH. OMMOKM M HEIOYETHI, CBSI3aHHBIE C TUIAHHUPOBKOU
KK, B OCHOBHOM CBsI3aHBI KaK pa3 C IKOHOMHUEH IEHEXHBIX PECYPCOB,
HErpaMOTHOH paboTe cO CTaHAApPTaMH IO OJIATOYCTPOMCTBY W OTCYTCTBUS
JonrocpodHoro iana pa3putus JKK u Grmznexammx TeppuTopHi.

Otcroia BBITEKAET JEQUIUT MPOYUX PECYPCOB, KOTOpPHIC BIUSIOT HA
MepCHeKTUBBl pa3BuTHA BOpoBbIX Teppuropuit JKK. M kak wuror sl
MOJTy4aeM HEraTHBHBIC IIPUMEPBHI, NPEJCTABICHHbIE B HOBBIX IKHIIBIX
komiuiekcax [Tpumopckoro pationa ropoaa Cankr-IlerepOypra.
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NPUMEHEHUE BOJIBIIENPOJIETHBIX KOHCTPYKIIUI,
PA3PABOTAHHBIX B. I'. IITYXOBBIM, B COBPEMEHHOM
APXUTEKTYPE

B mocnenHue  JecsATHIETHS  APXUTEKTYpHOE  IPOEKTHPOBaHHE
NpeTeprieBaeT 3HAYUTENbHbIE HM3MEHEHHs, BBI3BAaHHbIE HE TOJBKO
TEXHOJIOTUYECKUM TPOTrPECCOM, HO M CMEHOM NPUOPUTETOB B 00JacTH
crpoutenbeTBa. OpHUM W3 HamOosee 3aMETHBIX TPEHIOB CTaHOBUTCS
BO3pacTaroliiee BHUMaHUE K OOJIbILETTPOJIETHBIM KOHCTPYKIIUSM, KOTOPBIE HE
TOJBKO  TPEIOCTaBISIOT  BO3MOXKHOCTH  BOIUIOIICHUS CMeEJIBIX
ApXHUTEKTYPHBIX HJIei, HO U 00JaJar0T BBICOKOH (DYHKIHMOHAIBHOCTHIO M
9KOHOMUUECKOH (P PEKTUBHOCTBHIO.

B KOHTEKCTE COBPEMEHHBIX BBI30BOB, TAKHUX KaK YCTOMYMBOE Pa3BUTHE,
9HeprodpHekTUBHOCT, M HEOOXOJUMOCTh YCKOPEHHOIO CTPOMTEIbCTBA,
PpabOoTHI BBIIAIOIIETOCS HHXKEHepa 1 apxuTekTopa Buagumupa ['puropsesuya
lyxoBa oOperaloT 0coOeHHYIO akTyanbHOCTh. [1lyxoB, Oyny4dn nroHepom
HWHXEHEPHOI'0 MCKyccTBa Hawana XX Beka, pa3padoTanl M peaau3oBall
YHHUKAJIbHbIE KOHCTPYKLMH, OCHOBAHHbIE HA NMPUHLMIIAX THIEPOOINYECKON
TeOMETPUH M CTaBLIME CHMBOJIAMH COBEPIICHCTBA WHXXEHEPHOH MBICIH H
HOBOW KOHCTPYKTUBHOM 3CTETHKHU.

CeromHs, B OJIOXY BBICOKHMX TEXHOJOTMH M KOMIIBIOTEPHOTO
MozpenupoBaHus, uznen lllyxoBa BO3POXKIAIOTCS, CTaHOBSACH OOBEKTOM
BHUMaHUS KaK apXUTEKTOPOB, TaK M HMI)KEHepoB. Ero HMHHOBaLMOHHBIE
MOAXOIB! K IPOEKTUPOBAHHUIO U CTPOHUTENHCTBY, BKIIIOYAs HCIIOIb30BAaHHE
JIETKHUX W MPOYHBIX MaTEePUaJiOB, ONTHMAJILHOE UCIIONB30BaHUE PECYPCOB H
CO3JaHHE YCTOMYMBBIX KOHCTPYKIMH, CTAHOBATCA Ba)XKHBIM HCTOYHHKOM
BIOXHOBEHHSI IIPH CO3JAHHM COBPEMEHHBIX IPOEKTOB OONBIISTIPOIETHBIX
3aHUN U COOPYKEHUM.

[lepBbie B Mupe ceTdaThie 000JI0YKH EPEKPHITHI OBLIN MPEeICTaBICHBI
Bnagumupom ['puropreBmuem [lyxoBeiM B 1896 rony Ha BBICTaBKE B
Hwxuem Hosropome (puec. 1) [1]. Bocemp maBmmboHOB Bceepoccuiickoit
MIPOMBITITICHHONW U XYIOKEeCTBEHHOH BhicTaBku B Hivkaem Hosropone 1986
roga oOmel mromanpo Oomee 25 THICSY KBAaIpaTHBIX METPOB OBLTH
nepekpbIThl B.I'. ILlyX0BBIM ceT4aThIMU OOOIOYKAMH ABYX THIIOB: BUCSYUMHU
u apouHbIMU. CeTdatbie 00071049€YHbIe KOHCTPYKIIMY OBLTH BIICPBEIC B MUPE
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3armateHToBansl nMeHHO B.I'. IllyxoBwiM (matenTs! Poccuiickoit Ummepun
Ne1894, 1895 ot 12 mapra 1899 roma) [2].

Puc. 1. CraypHO# NMaBUITLOH-POTOH A, OOIIMI BHIT M pa3pes ¢
MEMOpPaHHBIM BUCSYUM TTOKPHITHEM B CEPEANHE U CETYATHIM BUCSYUM TTOKPHITHEM
Hwxnuit Hosropon. Apxurexrop B.I'. Illyxos, 1896.
®oro: YactHoe codpanne B. @. lllyxosa [3]

B xonue XIX u B nepBoii Tpetn XX Beka Ha Tepputopuu Poccuiickoii
nmnepun 1 CCCP no npoexram B.I'.IllyxoBa 6butn mocrpoenst okono 200
KOHCTPYKLMH Hecymux cerdaTblx oOosouek. [1] B Teuennme XX Beka
ceTyaTble KOHCTPYKIMH HECYHIMX O0O0JOYEK Mall0 HCIOIb30BAINCH HM3-3a
CIIO)KHOCTHU UX pacuéra 0e3 IpUMEHEHHUs] KOMIIBIOTEPOB, HO y)K€ BO BTOPOH
mojoBUHE XX BEKa apXUTEKTOPHI Xal-TeKa BHEAPIIIN CeTUYaThie 000I0YKH B
COBpPEMEHHYI0 TpakTuky crpoutenscrBa. B XXI Beke, Onaropaps
HCIIONIb30BAHHIO KOMITBIOTEPHBIX MOJIENei HECYInX KOHCTpyKuuii, diagrid-
000JIOYKM CTalM ONHMM U3 TJIABHBIX CPEACTB (HOpMOOOpa30OBaHUs
ABAaHrapJHbIX 3JAHUM.

ITarenter  B.I. [Iyxoga, BCTpEUAOLIUECS B KauecTBe
(dbopMooOpasyromieli OCHOBBI B COBPEMEHHOW apXHTEKType MOXKHO
KinaccuuIpoBaTh Kak roka3aHo B Tabmuie 1 (tabdmn.1).

Tabn. 1 — Kiaccudukamus apXUTEKTypHBIX  KOHCTPYKIIHIA,
paspaborannsix B.I'. [llyxoBsiM
OIHOITIOJIOCTHBI ceTyarast 000I04Ka BUCAYECEC IOKPBITHE
i runep6omnon JIBOSIKOM KPHBHU3HBI
BpaLICHUs

ah
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[yxoBckue diagrid-o00M0UYKM CETOMHS - BBIPA3UTENBHOE CPEICTBO
apxXUTeKTypsl xaifi-reka [4]. OcHoBa Xaii-Teka — UCIIOJIb30BaHHE
BBICOYAWIINX TEXHOJOTMH HE TOJBKO B (OpMOOOpa3oBaHWM, HO W B
WHKUHUPUHTE  TEeXHHYECKUX  CHCTEM  3J[aHWi,  00eCIeYHBaIOIIEM
COOTBETCTBHE  BHYTIPEHHEH  cpelbl  COOPYKEHMHM  BBICOYANIINM
9KOJIOTUYECKHM CTaHIapTaM.

OpvH 13 caMbIX BBLAAIONIUXCS apXUTEKTOpoB xaii-reka Jlopn Hopman
@ocrep nazpBaer lllyxoBa cBomm repoem. B mpoekrax Pocrepa uacto
MOXXHO BCTPETHTh HECYIIHE CeT4aThle KOHCTPYKIMH, H300peTEHHbIE
[yxoBbIM (pHC. 2).

Do\
77N

/00N
bl L]

AALA DN N

{7

Puc. 2. He6ockpé6 30 St Mary Axe - "The Gherkin” - "Swiss Re", JTontoH.
Apxurekrops! Foster + Partners, 2003. ®oro: Nigel Young - Foster + Partners,
Richard Bryant [5]

Eme onmHa 3Hamenurast pabora ocrepa - TNeEpeKphITHE JBOpa
Bpuranckoro myses (British Museum - "Queen Elizabeth Il Great Court") —
TaKk JK€ IpUMEp CHHEPIUU TallaHTOB BEIMKUX 30QYMX — B 3JaHUH
npuMenstorcs natentsl B.I'. Ilyxosa Nel1894 u Ne1895 (puc. 3).

o 3 3 . 24 —
Puc. 3. Pexonctpykims 6onbiioro asopa bpuranckoro myses "Queen Elizabeth 11
Great Court", JToumon. Apxurekrops! Foster + Partners, 2000. ®orto: Andrew Dunn
via Wikimedia Commons [6]

Omua m3 cumBonoB XV Asmarckux wurp, mpomenmux B Karape B
nekabpe 2006 roma — Aspire Tower — 3mamme BbicoTOM 300 MeTpOB,
pacronoxeHHoe B crnopTHBHOM Komiuiekce Jloxa Cnoprc Cutn B ropone
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Jloxa, sBISIOIIEECS BBICOYAUIINM COOPYKEHHEM TOpPOJa M CTpaHbI,
MPENCTaBIsAeT cO00i TUIEPOOIOUIHYI0 KOHCTPYKIMIO U3 CTaiu, GpopMoin
HATIOMUHAIOITYI0 (akel, Toxe 00s3aH cBoel (opMoil rumepOononmam,
n3o0perenHbM [lyxoseM (puc. 4) [7].

Puc. 4. Aspire Tower, Toxa. Apxurekropst Hadi Simaan Architects, OVE
ARUP & PARTNERS, 2007. ®oro: Nigel Young - Foster + Partners, Richard
Bryant [8]

ApXUTEKTYypHBbIE KOHCTpYKIUH, co3nanubie B.I'. [llyxoBbiM, 0bnanator
YHUKQJIBHBIMM TEXHUYECKMMHU XapaKTEPUCTUKAMHU, TAKUMM KaK JETKOCThb
KOHCTPYKIIUH, BBICOKAsl MPOYHOCTh U 3CTETUYHOCTb. DTH KauecTBa JEIal0T
UX UJieaJbHBIM BEIOOPOM A pean3aliii COBPEMEHHBIX POeKToB. [Tomumo
PacCMOTPEHHBIX B JIAHHOM CTaTbe IPOEKTOB, MOKHO OTMETUTH LIMPOKOE
NPUMEHEHHE apXUTEKTYPHBIX KOHCTPYKIMH, pazpaboranHbIX lIlyXoBBIM B
APXUTEKTYpEe KPBITBIX PBHIHKOB, TPAHCIOPTHBIX Y3JI0B (B TOM 4HCIE
BOK3aJIOB, a9POIOPTOB U MOCTOB), 3pEMIIHBIX YUpexaeHuil. Paspaborkamu
BEJIMKOTO HHXXEHEpa BIOXHOBJICHBI INPOEKTHl M JPYIHX H3BECTHEMIINX
apXUTEKTOpOB coBpeMeHHocTH: Maxcumunuana ®ykcaca, [loms Annmpe,
Opas Otro, @penka ['epu, Curepy bana, bait lOiimuna, Penno [IesHO T
3axu Xamaun [9, 10].

[Mpumepsl mpuMeHeHHs cerdaThix oOomouek IllyxoBa B mpoekrax
HUMEHHTHIX apXUTEKTOPOB, PACCMOTPEHHBIE B CTaThe, CBUAETENBCTBYIOT 00
MX aKTYaJbHOCTH U 3HAYMMOCTH JUISl COBPEMEHHOM BBICOKOTEXHOIOTUYHON
ApPXUTEKTYPHI, IMO3BONSIOT IEPEOCMBICINTh Hacieaue renus lllyxoBa u
OTKpPBIBAIOT HOBBIE BO3MOKHOCTH [l TBOPUECTBA M MHHOBALMMA B JaHHOM
obnacTH.
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CTAJIMHCKUE BBICOTKHU: HEKOTOPBIE OCOBEHHOCTHU
APXUTEKTYPHO-IIIAHUPOBOYHBIX PEHIEHUA

Wpnes ctpoutenbcTBa BBICOTHBIX 3/1aHUK B MOCKBE 3apoaniach erie B
1990-e roapr. Apxutextop bopuc Txop B 1991 r. o6paTuicst kK Mapy MoOCKBEI
IO.M. JIykKOBYy ¢ WpPEIOKEHHEM BO3BECTH MHOT'O()YHKIIMOHAILHBIC
HeOockpeObl MOCKOBCKOTO MEKAYHAPOJHOrO JIeNIoBOro meHTpa «Mocka-
Cutny». B mpeacTaBieHHOM MPOEKTE IPEIyCMaTPUBAIOCh COXpaHEHHE
UCTOPUYECKOW JTOMUHAHTBI Kpemisl, apXuUTEeKTop XOTel CO34aTh ero
COBPEMEHHBIN aHaJIoT, CKOHIIEHTPUPOBAHHBIN BOKpYT 612-MeTpoBOit 6anHn
«Poccusa». b.M. Txop npenmnonarai, 4ro HOBbI KOMIIIEKC CHU3UT HATPY3Ky
Ha LICHTPAJIbHYIO YaCTh CTOJIMLIBI, IPEBPATUTCS B PAMOH JEJIOBOU KU3HU U
KOM(OPTHOTO TPOXKUBAHUSI JJIsl COTPYAHHMKOB M Topoxkan [1]. Mop
IO.M. JlyxkoB 0m00pwi BOIUIOLICHHE B XHM3Hb HAeH 3omquero. Takum
o0pa3oM, B COOTBETCTBUM ¢ KoHuemiuend Oyaymero MMJIL] «Mockga-
Cuty», B IEHTpe JODKEH ObLT pacHONOKHUTHCS NApK ¢ pecTopaHaMH, Kade,
MO/I36MHOH ITAPKOBKOM, METPO, KOHIIEPTHBIMU 3aJIaMH, 00bEKTaMH TOPTOBIIH
U IPYyT'UMH COOPYXEHHSMH OBITOBOTO M Pa3BIICKAaTEIbHOTO 3HAUCHUS. bpio
3alyMaHO OKpPYXHTh IapK HeOOCKpeOaMu, KOTOpbIE JOJKHBI ObLIN
BO3BBIIIATHCS 110 HAPACTAIOIIEH CIUpaly, €€ 3aBepIIeHHEM CTaHOBHIACH
Hauboliee BBICOKass W mpocTas BHemHe OamrHs «Poccus». OnHako
peanbHOCTh BHECTIAa CBOM KOPPEKTHBHI B IaHbl Txopa. duHaHCHpOBaHUE
MPOEKTa MEepenrIo OT TocyJapcTBa K HMHBECTOpaM, M KaXIbId M3 HHX
peanu3oBBIBANl B IIPOEKTE CBOM aMOWLMM M CBOE BUACHUE. YYaCTHHKAMH
MIPOEKTa CTAIN MHOXKECTBO apXUTEKTOPOB CO BCero Mupa [2].

MM/ «MockBa-Cuti» B Hacrosiee Bpemst — 3To 19 HeOockp&OoB,
YK€ BBEJCHHBIX B IKCIUTYaTalHIoO.

Ha cramnu Bo3Benmenus: tpu Hebockpeba Capital Towers; ase Gartu
Moscow Towers. B aktuBHO# cTagnu ctpoiiku qBa Hebockpeba iCITY.

B mpoekre: Tpu cBepxBbicokue Hebockpeba - Jlay, ONE Tower u
[Namutpa; mBa cpemHeBBICOKHX HeOockpeba Ha 20 yJacTKe; ONUH MajIbIid
Hebockped Nmnepus-2.

B Tabmnmme 1 npuBeneHs OCHOBHBIE CPABHUTENBHBIC XaPAKTEPUCTUKH
00BEeMHO-TITAHUPOBOYHBIX PEIIeHMH HeOOCKpEOOB [3-5].
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Tabnuma 1 - CpaBHUTENBHBIE XapaKTEPUCTUKH HEKOTOPHIX OOBEMHO-
TUTAHUPOBOYHBIX 0cOOEHHOCTEH HebockpeOoB MockBa-Cutn
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Ha pucynke 1 npencraBieHsl oOmmme BHIBI HEKOTOPBIX HEOOCKPEOOB
IUTaHBl 3Taked OaleH

MM/L[ «MockBa-Cutn», Ha pucyHKax 2,3
Mepxkypuii Taysp u Umnepus [3-5].
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Puc. 2. Inan sraxa 6aman Mepkypuit Taysp
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Puc. 3. IInan sraxa 6aman Ummnepust

Hecmotps Ha To, uto apxurekrypHas cpena MMJIL «Mocka-Cutu»
eme He copMHUpoBaslacCh OKOHYATEIBHO, Y)K€ MOXKHO C/eNlaTh BBIBOJ O
BJIMSTHUW BBICOTHBIX BEPTHKAIBHBIX 00HEMOB Ha CO3/IaHHE MHHOBAIIMOHHBIX
IpaJloCTPOUTENBHBIX [6] 1 00BEMHO-TUIAHUPOBOYHBIX CTPYKTYP.

BUBJIMOTPAOUYECKHU CIIUCOK

1. Edpemoa M.I'. MOCKOBCKHI MEXIyHAPOJHBIH JEIOBON LEHTP
«MockBa-Cutm» — HHHOBAIIMOHHBIN MpoekT XXI B.: 30 ner crpoutenscTBa
(1991-2021) // O6uiectBo: punocodus, ucropus, Kynbtypa. 2021. Ne 12. C.
114-120. https://doi.org/10.24158/fik.2021.12.18 (mata obpamieHus:
02.05.2024).

2. OnpIT TpUMEHEHUS HOBBIX TEXHOJOTMH TPH  BO3BEICHHH
COBPEMEHHBIX 3MaHUN M CoOpyKeHHH (Ha mpuMepe komruiekca MMJILT
«MockBa-Cuti») / C.A. Cunenko, DmmuH Opummprut, [1I. T'paGoseii,
10.A. Bunbman, K.I1. I'paboBeiii // Becthuk MI'CY. 2012. Ne 4. C. 165—
169.

3. Urops Pomanenko, Anekceit KonbkoB, IOnus Anenosa, EBrenuit
I'nagua Mocksa BeicotHas: Ham Mauxatren / MOM PAMOH: xypH.:
anmektp.  Bepcus. 6.11.2009,  Ne39  (339). C. 6  URL:
https://mr.moscow/moskva-vysotnaya-nash-manhetten/ (mara o6Gpamierus:
02.05.2024). — Jlata myonukamum: 21.07.2016. — Pexum mocryma:
CBOOOIHBIH.

4. moscowcitysale.ru: ArenrcBo HemBmwkmmoctu. [caitt] - URL:

https://moscowcitysale.ru/ (mara obpamenus 02.05.2024) - Tekcr:
3JIEKTPOHHBIM.

5. citymoscow.ru: o¢puiransablii caiit MockBa-cutn. [caiit] - URL:
https://citymoscow.ru/  (mara  obpamenus  02.05.2024) -  Tekcr:
SEKTPOHHBIN.

260


https://doi.org/10.24158/fik.2021.12.18
https://mr.moscow/moskva-vysotnaya-nash-manhetten/
https://moscowcitysale.ru/
https://citymoscow.ru/

6. Yepuemm H.JI., KopenpkoBa I'.B., Murskuna H.A. IIpoGiemsr,
METOAMYECKHUEC OCHOBHI U TCHICHIIMU pPa3BUTHA TPO(ECCHOHATHLHON
KYIIBTYpBl CO3JaHUS apXUTEKTypHOH cpensl // BectHuk benmropomckoro
TrOCYIApCTBEHHOI0 TeXHosornyeckoro yHuepcutera uM. B.I. Illyxoga,
2015. Ne 6. C. 93-97 — TekcT: HEMOCPEICTBCHHBIH.

YIK 697

Hlannezun JI.C.
Hayunwuit pyxosodumens: Kproxoe H.B., Kano. mexH. HayK, 0ou.
KBenzopoockuii cocydapcmsennvlii mexunonozuueckuti ynusepcumen
um. B.I". lllyxosa, 2. bencopod, Poccus

B/IMSAHUE MUKPOKJ/IMMATA CIIOPTUBHOI'O 3AJIA HA
OUBNYECKHUE KAYECTBA 3AHUMAIOIIETI'OCA

OpHOM U3 OCHOBHBIX 3ajjay, pemaeMoi B MpOIecce TPEHUPOBOYHOTO
npoliecca, SIBISieTCs oOecreueHne ONTUMAIIBHOTO Pa3BUTHA (DU3UUECKHX
KadyecTB yejioBeka. K OCHOBHBIM q)HSH‘{eCKI/IM KadyeCcTBaM OTHOCAT CHUITY,
OBICTPOTY, BBIHOCIHBOCTD, THOKOCTh M JIOBKOCTb.

Bbnaromapst pa3sBUTHIO (U3NUECKUX KAYECTB y UYEJIOBEKA YIyYIIaeTCs
CaMOUYyBCTBHE, Pa3BUBACTCA BBIHOCIUBOCTb, YCTOMYMBOCTh K CTpeccaM U
OonesnsM. bBonbmioe BiusHHME HA pPa3BUTHE 3THX KauecTB OKa3bIBaeT
MUKPOKJIMMAT CIIOPTHBHOTrO 3a1a [1].

MUKpOKIMMAT — KOMIUIEKC (GHU3MYecKuX (HaKTOpOB BHYTpPEHHEU
cpelbl IOMEIIEHNU, OKa3bIBAIOIINH BIUSIHIE Ha TEIJIOBOM 0OMEH opraHn3ma
U 370pOBbe 4YesoBeka. K MUKPOKIMMATHYECKUM II0Ka3aTelIsiM OTHOCATCS
TeMIlepaTypa, BIAXXHOCTb M CKOPOCTb JBID)KEHHS BO3[yXa, OCBEILEHHUE,
ypoBeHb Iryma [2].

Paccmotpum Gonee moapoOHO, Kak KaKAbIH aCIEeKT MHUKPOKJIMMATa
CIIOPTUBHOTO 3aJIa BIUSET Ha KIIOYeBble (PH3HIECKHE KauecTBa.

1. BuusiHHE TeMmepaTyphl BO31yXa CIIOPTHBHOTO 3aJia

® Ha CUIy;

OntumanbHas TeMIeparypa CIOCOOCTBYET TyqIeMy
KPOBOOOPAIIEHHIO, YTO MO3BOJISIET MBIIIIIAM ITOTy4aTh OONbIIE KHCIOPOaa U
MIUTATEIbHBIX BEIIECTB. DTO YAy4IIaeT CHIOBbIEC IOKA3aTENH.

e Ha OBICTpOTY;

[Ipy TOBBIICHHBIX TEMIIEpaTypax BO3MOMKHO CHIDKCHHE OBICTPOTHI
peakuuii ¥ CKOpOCTU ABMXKEHUM HM3-3a YCTAJIOCTH U PUCKa Ieperpesa.

® Ha BBIHOCIIHBOCTE;
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YMepeHHas TeMIiepaTypa CIiocOOCTBYET JIydIIeii BRIHOCIHMBOCTH, TOTAA
KaK JKCTpEMaJIbHBIE YCIIOBHS (CIMIIKOM >KapKO HMIIM XOJOJHO) YCKOPSIIOT
YTOMJICHHE.

® Ha rMOKOCTb;

Temnas cpena yaydimaeT 3JacTUYHOCTS MBIIIIL M CYX O’KHITUH, TIOBBIIIAs
TMOKOCTh M yYMEHbIIass PUCK TpaBM. Takke Temyas cpela CIoCOOCTBYeT
HarpeBaHuto  ¢acuuii. OTO  COCAMHUTEILHOTKAHHBIC  OOOJOYKH,
TIOKPHIBAOIIME OPTaHbl, COCY/IbI, HEPBBI M 00pa3yromue (GyTasphl TS MBIIIIT
y denoBeka. dacuyy SBISAIOTCS KOJUIOMAAMH, a 3HAYUT MPOSIBISIOT
OTHOBPEMEHHO KaK BSI3KHE, TaK U yIpyrue cBoiicrBa. Harpesanue dacumit
YMEHBIIAeT UX BI3KOCTb, Aenas ux Ooliee »KUIKMMHU U TMOJABIKHBIMH. Kak
ClJIe/ICTBHE — TOBBIIIEHUE THOKOCTH [3].

®  Ha JIOBKOCTb.

OnrtuMasbHas TemIepaTypa OOECIeuMBAaeT JIYYIIUE YCIOBHS IS
KOOpAMHAIMOHHBIX yl'[pa)KHCHI/II‘/II, BJINAA TIOJIOXKHUTCIIBHO HA JIOBKOCTD.

2. BiusiHue BIaXKHOCTH BO3/yXa CIIOPTUBHOI'O 3alia

® Ha culy;

BbicoKkasi BIa)KHOCTh MOXET YXYALIMTh CHIIOBBIE IOKa3aTelld W3-3a
ob1ero quckoMpopTa ¥ CHIKEHUst 3PPEKTHBHOCTH TEPMOPET YIS IHH.

® Ha OBICTPOTY U JIOBKOCTb;

BrnaxkxHocTh BIMAET Ha CIIOCOOHOCTH TeNa OXJIaXIOAThCA Uepes
MOTOOT/ETIEHHE, YTO MOXKET CHIKATh OBICTPOTY M TOYHOCTH JIBIKCHHH.

® Ha BBIHOCIIHBOCTB;

Crnoco0HOCTD BBIIOIHATD YIPAXKHEHUS Ha BBIHOCIMBOCT CHI)KAETCS B
YCIIOBHSAX BBICOKOM BIIQ)KHOCTH W3-3a YBEJIMYEHUs TEIUIOBOM Harpys3kd Ha
OpTaHH3M.

® Ha THOKOCTb.

BraxkHOCTH HE MUMEET NMPSMOI0 BIMSHHUA Ha THOKOCTh, HO HEIIPUATHBIE
YCJIOBHS MOTYT OTBJEKaTh M yMEHbIIATh KOHLIEHTPALHUIO HAa Pa3MUHKE U
pacTsIKKe.

3. BimsHMe BeHTHIALMK BO3AyXa CIIOPTHBHOTO 3aja

® Ha CHIY, OBICTPOTY, BBIHOCIHBOCTB, THOKOCTb, JTOBKOCTb.

[Tnoxast BEHTWIALMS MOXKET NPHUBECTH K HAKOIUICHHIO YIJIEKHCIIOTO
rasa M HEIOCTAaTKy KHCIOpOAA, YTO HETaTUBHO CKa3bIBACTCS Ha BCEX
acriektax (¢usnueckoir Qopmbl. UYHCTBIA BO3AyX HEOOXOAUM  JUIs
ONTHUMAJBHON PabOTBl CEPACIHO-COCYAUCTON CHCTEMBl M IIOJUIEPKaHUS
KOHIICHTPAIINX BO BPEMSI TPEHHPOBOK.

CKOpoCcTh  IBI)KEHHS  BO3OAyXa —  CYIOISCTBEHHBIH  (pakTop,
OKa3bIBAIONIMH BIMSHUE Ha TEIUNIOOOMEH YeJIOBeKa HapsIy ¢ TeMIepaTypoit
¥ BIQXHOCTHIO Bo3myxa. [Ipm HM3KO# TeMmmepaType OoibImas CKOPOCTh
JBIDKEHUS BO3/IyXa CIOCOOCTBYET OXJaKAECHHIO opranm3Ma. [Ipu BeICOKOi
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TEMIIepaType ABWKYLIMHCS BO3AYX YBEIMUYMBAET OTJady Telula 3a CyeT
KOHBEKIIMH M HcrapeHus rnora. OHaKko 3To OaronpusaTHOE BIMSHUE BETPa
HaOroaeTcs B Cirydasix, KOrja TeMIepaTypa Bo3yXa HIKE TeMIIepaTyphl
tena. Ecimm Temmeparypa Bo3ayxa TIpeBBIIAET TeMIEpaTypy Tela,
JBIDKYIIUICS BO3AYX BMECTO OXJIQXKJEHHUS CIIOCOOCTBYET HArpeBaHHIO
opranusma [4].

CKOpOCTh [IBIDKEHHSI BO3AyXa B CIOPTUBHOM 3aj€ HE JOJDKHA
npesbiiath 0,5 m/c [5].

4. BnusHME OCBEUIEHHOCTH CIIOPTUBHOTO 3aJ1a

® Ha OBICTPOTY U JIOBKOCTB;

Xopoliee OCBEHICHME KPUTHYECKH BaXXHO ISl  TPEHHUPOBOK,
TpeOYIOINX BBICOKOW TOYHOCTH M OBICTPBIX PEAKLMH, TaK KaK OHO BIIMSET
Ha BU3YaJIbHOE BOCIIPHSTHE.

e Ha rMOKOCTE;

OCBCU_ICHI/IC MOXCT HE HUMETH IPAMOIo BJIUAHUA Ha FI/I6KOCT]>, HO
co3JaeT OJIArOMPUSATHYIO CPELy JJIsl BBIIOIHEHUS YIPOKHEHUH Ha PACTSIKKY
U U30eraHus TpaBM.

® Ha CUJIY U BBIHOCJIIMBOCTD.

AJleKBaTHOE OCBEI[EHWE CHOCOOCTBYET JIydllell OpUEeHTallud B
IIPOCTPAHCTBE BO BPEMS BBINOJIHEHUS CWJIOBBIX M KapIMOYNpPa)KHEHWH,
MUHHUMH3HPYSI PUCK TPaBM U YITydIliasi OOILy0 IPOU3BOJUTEIBHOCTb.

OcgelieHre B 3alie JIOJDKHO OOECIHEYMBATh ONTUMAJbHYIO paboTy
OpraHOB 3PEHHMs, BBICOKYIO TPaBMOOE30MacHOCThb 3aHATHH. HckyccTBeHHOE
OCBEILIEHHE obecrieunBaeTcs JIFOMUHECLEHTHBIMU JIAMITAMH,
PacCIlONOKEHHBIMU  TIOZl TOTOJIKOM  (OOlllee OCBEIEHHUE), JKEeNaTelnbHO
OTPa’KEHHOT'O THIIAa OEJIOr0 CBEYEHHS.

5. Bamsaue myma.

[Ipu mpoBeneHUM 3aHATHI JODKEH YYUTHIBATHCS OOLIUI YPOBEHB
IIyMa, TaKk Kak OH CyllecTBeHHO BiuseT Ha coctosiaue [[HC u oOuiyro
padorocniocobHocTh.  Illymom3omnsius — obecreynBaeTcsi  OTJENOYHBIMU
MaTepuanaMu (CTeHBI, MOTo0K). O6mmii ypoBeHb ryma — He 6onee 60 nb
[5].

Urak, naubonee KOMQOPTHOH [y 3aHSATHI CIHOPTOM CUUTAETCS
Temrepatypa Bozayxa — 18-20 °C. TlommepuBaTh TaKkyl TeMIeEpaTrypy
ynoOHEee BCETO C aBTOMATHUECKUM Ta30BbIM KOTIOM. EcTh Mozienu, KoTopsie
OCHAIIICHbI ABTOMATHUKON W 3JIEKTPOHUKOH, KOTOpasi MO3BOJSET BHICTABUTH
OIIPEZICTICHHYI0 TEMIEpaTypy TEIUIOHOCUTENI B CETH W CIEOUTh 3a
TEMIIEPATYpPOM  OKpYKalIIEro Bo3Ayxa. Paauatopel HE  JOIKHBI
HarpeBaTbes BoIme 75-80 °C, Tak kKaKk BO3HHKAET OMACHOCTDH 3arps3HCHUS
BO3/IyXa M3-3a CTOPAIOLIEH MBUTH M KPackW. A 3TO HEJOITyCTHMO, TaK Kak
3aTpyAHSAET JbIXaHHUE CIIOPTCMEHA.
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K BeHTWIALMH CIOPTHBHBIX 3aJI0B TOXE MPEAbSBISIOT Oonee
BBICOKHE TPEOOBAHUS, HEXKENW K JKIIBIM MOMEIIeHHAM. [ 3aHsATuHii
CIIOPTOM HYXKEH KauecTBEHHBIH BO3ayX. OOBIYHO Ui MPOQeCcCHOHATbHBIX
CIOPTUBHBIX 3aJI0B MPUMEHSIOT OOIICOOMEHHBIC CHCTEMbI BEHTHJIAIMH
KaHapHOrO THmAa. IlomoOHBIE CHCTEMBI 00JIaTAalOT  BO3MOXKHOCTBIO
HOJOTrpeBa INPUTOYHOIO BO3AYyXa, @ ITO CIOCOOCTBYET KOM(OPTH3ALMU
KJIMMaTa B IIOMENICHHUH TS 3aHATHIA CIIOPTOM.

B xapkoe Bpems TOJa HCIOJB3YIOT PpaslU4YHbIE CHCTEMbI
KOHJMIIMOHUPOBAHUS. B  HeOONbIINE  CIOOPTHBHBIC  3albl  MOXHO
YCTAHABIHMBATDH MOIYIPOMBIILICHHbIC WK MPOMBIILICHHBIC KOHUIMOHEPHI
[6].

OnrtuMabHON BIaXKHOCTBIO BO3ayxa B cropr3ane cuntaercs 30-40%.
JIIs. 9TOro HMCHONB3YIOTCS YBIKHHUTENIH BO3JIyXa C PETYIsATOpaMH U
BO3MOXHOCTBIO YCTAHOBKH HY)KHBIX apaMETPOB.

[lpu ype3mepHOW BIAKHOCTH BO3jyXa HEOOXOJMMO HCIIOIb30BAThH
OCYIIUTENH BO3yXa.

B 3aKJIFOYCHHUH MOXHO INOAYCPKHYTH, qTO MoaACpKaHue
OINITUMAJIBHOI'O MHUKPOKJIMMAaTa B CIIOPTHUBHOM 3aJi€ SABJIACTCA BaXXHBIM
ACIIEKTOM JJIsl MAaKCUMU3auu 3(PPEKTUBHOCTH TPEHUPOBOK M 0OECTICUEHHSI
0e30I1acCHOCTH  CIIOPTCMEHOB. ONTHMalbHBIE YCIOBHA CHOCOOCTBYIOT
YIY4YIICHUIO CHIIBI, OBICTPOTHI, BBIHOCIMBOCTH, T'MOKOCTH M JIOBKOCTH, a
TaKOKe CHIKAIOT PUCK TPaBM. YIIPaBJICHHE TEMIIEPATypOi, BIaXKHOCTHIO,
BEHTHIALMEH U OCBELIEHHEM JOJDKHO OBITh aJallTUPOBAHO 0] KOHKPETHBIE
TpeOOBaHMS BHIA CIIOPTa U MHAMBHAYaIbHbIE HOTPEOHOCTU CIIOPTCMEHOB.
D10 cpemaer TpPeHUPOBKH Oosee KOM(OPTHBIMH, a 3HAYUT, U
pe3yIbTaTUBHBIMH.
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OTJIMYUE POCCUMCKHUX TPEFOBAHUI K BEHTUJISALIUU U
KOHANIINOHUPOBAHUNIO IOMEIIEHUSA OT 3APYBEKHBIX

Bo Bce BpemMeHa OCTpPO CTOSUI BONPOC MOINAEPIKAaHHUS XOPOIIEro
Ka4yecTBa 3JI0POBbS YeJOBEKa M CO3J@HWSI OJaronpHUsTHON Cpenpl s
HIOBBIIIEHHS] POJYKTUBHOCTH, padorocnocoonoctr. [lo mepe mporpecca u
COBEPILIEHCTBOBAHHSI TEXHOJOTMU BO3POCIH TpeOOBaHUS K KOMQOpTy, a
XKeJNaHHe 3aTPATUTh MEHbLIE CPENICTB TPpeOyeT SIKOHOMHIECKH () (PEKTHBHBIX
pemeHnii. B pasHbIX cTpaHax TpeOOBaHMS K BEHTWIALMH U Ka4eCTBY
BHYTPEHHET0 BO3[yXa OTIMYAIOTCs. M3ydas pa3Hble METOOUKH, MOXHO
MIPUBHOCUTH JOCTOMHCTBA KOJUIET, KOPPEKTUPOBATH UMEIOINECS 3HAHUA.

Co3aHue MHUKpPOKIMMAaTa B 3JaHUSX U COOPYKEHUSX SIBJISETCS
KIIFOUEBBIM AaCIEKTOM B CTPOMTEIbHOM Hayke M TexHuKe. Cucrema
obecrieueHHs] MHKPOKIMMaTa OOBEAMHSAET BCE HH)KEHEPHBIE PEIICHUS H
YCTPOWCTBA, BKJIIOYAsl OrPa)KICHMS, CHCTEMBl OTOIICHUS, BEHTHWISLMU U
koHaumonupoBaraus Bo3ayxa (CKB). CKB — 2310 akTuBHas u
HacTpauBaeMasi CHUCTEMa, KOTopas IIpeAHa3HaueHa ISl KOMILIEKCHOTO
TIOA/Iep KaHKs 33JJaHHBIX IIapaMEeTPOB BHYTPEHHET'O BO3JyXa B TIOMEIIECHHUAX
3IaHUi U coopykeHuit [1].

KongunmonupoBaHue BO3Iyxa — 3TO CO3/aHME M aBTOMATHUIECKOE
MOA/Iep>)KaHUE B IOMELICHUH ONTUMAJIbHBIX TIapaMETPOB BO3IYIIHOMN CpeIbl
UL KomdopTa TOJICH, obecrieueHus paboTococoOHOCTH
TEXHOJIOTMYECKOr'0 TPOIIECCa, 3aLTUTHI [IEHHOCTEH KyIbTYpPBl U UCKYCCTBA U
JIpYTUX 1eNed, HE3aBUCUMO OT BHELIHUX YCJIOBUH.

MUKpOKIMMAT  TOMEIIEHWS —  COBOKYIHOCTBIO  (DaKTOpOB,
OTIPEIEIISIONINX METEOPOIOTHUECKYI0 0OCTaHOBKY B HEM: TeMIlepatrypa u
BII&KHOCTh BO3/yXa, MOTOKH JIYIHCTOrO TEIUIa, MOIABMXHOCTh BO3AYXa H
JpyTHUe MmoKa3aTenu [2].
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TpeOopanuss opraHmzanum Bo3ayxoo0MeHa B Poccuiickon
Denepannu

3a nocnennue aecstwierus B Poccun nposenana 6omnbinast pabora 1mo
pa3pabotke QenepaabHBIX HOPMATHUBHBIX JIOKYMEHTOB, KOTOpBIE OBl
peryIaMeHTHPOBaNIM TpeOOBaHMSI TPH pacdyeTe W MPOSKTHPOBAaHWU CHUCTEM
OTOIUIEHHS, BEHTWIALUM WM KOHIWIMOHWPOBAHUS B aIMHUHHUCTPATUBHO-
OBITOBBIX M I'PaKIAHCKHUX 3/aHUSX:

CIT 54.13330.2011, CIT 118.13330.2012, CIT 60.13330.2012 — u
CTaHAapTOB, YCTAHABIMBAIOUIMX OOIIME TPEeOOBaHMS K JIOMYCTHMBIM M
ONTHUMAaNBHBIM MOKa3aTeNIIM MUKpOKIuMaTa u MeToasl koHTpois: [OCT P
EH 13779-2007, TOCT 30494-2011. [Tpunstue ®eaepanbHoro 3akona "O
TEXHUYECKOM perynupoBanuu" B Poccuu, koTopslil BeTynun B cuiny B 2003
ro/ly, CTaJIO HAa4aJIoOM TMepexo/ia K HOBOH CTauy pa3BUTHS CTaHJapTH3ALINH.
Ona BKmOYaeT B ceds NMpPHMEHEHHE MEXIyHapOJHBIX CTaHIAPTOB Kak
OCHOBBI  JJIsl  pa3pabOTKM  HAIMOHANBHBIX  cTaHgapToB. [loaTomy
HOpMaTHBHasl 0a3a, KOTOpast UCTIONb3YeTCsl B OTPACIIH, MPEICTABIISET COOOit
COBOKYIHOCTh ~ NepepabOTaHHBIX M  aKTyaJIM3UPOBAHHBIX  COBETCKUX
JOKyMEHTOB, a TaKXe MepPEeBOJIOB EBPOMNEHCKHX CTaHIAapTOB M HOBBIX
pa3paborok [3]. IIpu3HakaMu BpEIHbIX BBIACICHUH /151 TOMEIICHHI JIF000Tr0
Ha3HAYEHUS CUMTAIOTCS: M3OBITOYHAS TEIUIOTA (SBHAS M IOJHAS) M BIIara,
BBIJIEIISIEMBIE JIFOABMU U TEXHOJIOTMYECKUMH YCTaHOBKAMHU, YITICKUCIIbIN ra3
(CO2), BblOENsAEMbIl JIOABMH, Ta3bl W IbLIb, BBHIOPACHIBAEMbIC NpPHU
TexHonmoruueckom Impomecce [4]. Pacuer ocymectBisiercs mo ceMu
¢dbopMynam: 1o WU30OBITKAM BJIATH, O W30BITKAM TIOJHOW TEIUIOTHI, IO
N30BITKaM SBHOH TEIUIOTHI, 10 HOPMHUPYEMOI KpaTHOCTH BO3AYX000MEHa, 110
HOPMHUPYEMOMY YIEIbHOMY PAacxXoly IPUTOYHOIO BO3[yXa Ha CIUHHILY
IUIOLIAM WM KOJUYECTBO moTpeOuteneld. M3 monyueHHBIX 3HaYeHUI
BbIOMpaeTcst HAaMOOJBIINH oKa3artens [5].

OntuManbHbBIE TapaMeTphl BHyTpEeHHETo Bo3ayxa B PO:

Temnbrit nepuon roga: temneparypa — 20-25 °C; orHocuTenbHas
BIIaXHOCTB — 60%); CKOPOCTH IBIDKEHHS BO3ayxa — He Oonee 0,2 m/c.

Xonoxubiii mepuoj roxa: temmeparypa — 18-22 °C; oTtHocuTenbHas
Bi1axkHOCTB — 30-60%); CKOPOCTH IBIKEHHMS BO3ayxa — He Oonee 0,2-0,3 m/c.

TpeboBanus opranu3anuu Bo3ayxooomena B CIIIA

[omynsapHBIii cTaHAAPT OpPraHMU3aIMU BO3AyX000MeHa B CoeTMHEHHbIX
IIratax Awmepuku, kortopeii Opu1 omyonmukoBan ASHRAE, sBnsercs
Hauboee pacrpoctpaneHHbM [6]. B ero 0CHOBY MOOXKEH OMBIT pa3paboTKu
TpeOOBaHUH ISl TAKUX CTpaH, Kak [Janns, Ouansaaaus u [epmanus.

JaHHBId cTaHgapT HepecMaTpuBaeTcsl Kaxaple Tpu roxa. lLlenbro
JTAHHOTO JOKYMEHTa SIBJISIETCS YCTaHOBJICHHE MUHUMAIBHBIX TPEOOBaHMI IO
o0bemMaM MOCTYIUICHNS! HAPY)KHOTO BO3yXa /Ul BEHTHISIMN U pa3padboTka
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Mep JUIs 00eCTieYeHHs Ka4eCTBa BO3yXa B MIOMELICHHSX, TIe IPUCYTCTBYIOT
mromu. Kak u Poccuiickue HOPMBI, 3TOT JOKYMEHT MPUMEHHM K HOBBIM
CTPOCHHSIM, MPUCTPOHKAM W PEKOHCTPYKImsM. Kpome Toro, JDOKyMEHT
MOKET OBITh HCIIONIB30BaH B Ka4yeCTBE PYKOBOACTBA MO YITYYIICHHIO
KauecTBa BO3JyXa B YXKE MOCTPOCHHBIX M IKCIUTyaTHPYeMBbIX 31aHusx. OH
MPUMEHSETCS] B OOIIECTBEHHBIX M JKWIBIX CTPOCHHSAX, HO HE B YACTHOM
XKWIONH 3acTpoiike. lcnonb3yercss I NPOEKTUPOBAHMSA, YCTAHOBKH U
cOOpKH, BBOJAa B IKCIUTyaTallMi0 ¥ OOCTY)XMBAaHHS CHCTEM BEHTHILUUA H
OYKCTKH BO3/1yXa.

Ha ceromusinmiHu#i JieHb OPUHATO HCIONB30BATH TPU METOAA IS
OIpe/IeJIeHUsl MHHUMAaJbHOI'O pacxoja NPUTOYHOrO BO3JyXa: pacyer
KkpaTHOCTH Bo3myxooOMeHa (VRP), orieHKy kadecTBa BO3yXa B IOMEIICHUU
(IAQP) u ananuz ecrectBenHol BeHTHISIIMU (NVP).

VRP - 370 crioco0® KOHTPOJIS 3arpsA3HUTENCH BO3yXa B MOMCIICHHSX,
KOTOPBII BKJItouaeT B ce0st 3h(heKTUBHOE PaCIONOKEeHNEe YCTPOMCTB Mojaun
U y[aJeHus BO3yXa, U3MEHEHHE YacTOThl BO3/IyXO00OMEHa, OCHOBAaHHOE Ha
MOTPEOJICHUM U HU3OJAIMH KOMIOHEHTOB cucteMbl HVAC, oxnmaxaeHue
XJIaAareHToB U Apyrue METoAbl.

IAQP - 3TO MeroJ, KOTOpBI HampsMyK peliaer mnpooieMy
3arpsi3HEHUS BO3[yXa IyTEM OYMCTKH W PEryIHPOBaHUS KOHLEHTPALMH
BPEIHBIX BEILECTB.
NVP - mpemycmaTpuBaer UCIOIB30BAHME MHHUMANBHBIX —Pa3MEpOB

HApY)KHBIX BXOAHBIX OTBEPCTHH JUI1 €CTECTBEHHOIO (TIaCCHBHOIO)
BozayuiHoro oomena. [TpuopurerHoit 3anadeit VRP siBisiercst obecnieuenne
BBICOKOTO KadecTBa Bo3ayXa, B TO BpeMs kak AIQP crpemurcsi cHmxath
9KCIUTyaTAIlMOHHbIE PACXObI CUCTEMBI BEHTHIISILIUY U KOHAULIMOHUPOBAHHS,
npu 3ToM o0ecreunBasi 3J0pPOBYIO OKpyxamiyo cpeny. OobruHo NVP
ucnonb3yercss coBmectHo ¢ VRP wmm IAQP, Tak kak TtpeOyercs
MEXaHH4YeCKas CHCTeMa BEHTWIALMU B CIydasX, KOrZa ecTeCTBEHHas
BEHTWIISHS HEIPEKTUBHA.

Ventilation Rate Procedure - wmerommka pacdera CTaHZapTHOTO
Bo3gyxooOmeHa. Pacxonm HapyxksHoro Bosgyxa (Vbz) UII  CHCTEMBI
BEHTHJIALIMH TOJDKEH OIMPEAeNATHCS o hopMyre:

Vbz=Rp-P:+Ra- A; (1)
re A; - IIOMmaab MOoJTa BeHTWIAIIMOHHON 30HBI, yicTas (6e3 yuera KOJIOHH
U JIp. CTPOUTENBHBIX KOHCTPYKIMIT) 3aHMMaeMas JoapMu, GyT? (M?)

P, - IIOTHOCTE MPHCYTCTBHS, KOJMYECTBO JIOJEH B 30HE BEHTWIALMU B
pabouee Bpems

Ry, - pacxom HapyKHOTO BO37yXa, HEOOXOIUMEIN Ha denoBeka (0OBEMBI
3a0opa  HapyXHOrO BO3JIyXa ONPEICIAIOTCS Ha  OCHOBE  THUIA
TTOMENICHUs/Ha3HaueHns) [6].
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OnrtuManbHbIe TapaMeTpsl BHyTpeHHEro Bo3ayxa B CIIIA:

Temerii mepuon roma: Temmneparypa — 23-26 °C; oTHocHTenbHAs
BII&JKHOCTB — 65%; CKOpOCTH JBIDKEHUS BO3ayxa — He boree <0,25 m/c.

Xonoxusiil nepuop roga: temmeparypa — 20-24 °C; orHocuTenbHas
BIaXHOCTh — 30-65%); CKOPOCTh NMBMKEHHUS Bo3myxa — He Oomee <0,25 m/c
[6].

B crangapre ASHRAE Metoanka omnpeneneHus pacxoia IpUTOUHOT O
BO3/yXxa Oazupyercs Ha OmHOW (opmyne, B TO BpeMs Kak B Poccuiickom
CTaHJApTE UCIONB3YeTCS CeMb (hOPMYII, TIPUUEM BBIOMPAETCS HAUOOJBIINI
MoKasaTeiab. OTOT TIOAXOJ BBI3BIBAET BOMPOCH y CIEUHAIMCTOB U
WH)KEHEPOB, TaK KaK MPHBOIUT K OJHOCTOPOHHEH OIleHKe penreHud 0e3
JIOJDKHOTO OOOCHOBaHUSI MX ONTHMAIBHOCTU JUIS KOHKPETHBIX YCIIOBHH.
Hampumep, pacdyersl 1o W30bITKaM BJAard 4YacTo 3aBBIIICHBI H3-32
CITOKHOCTEH ¢ OmpeieNieHHeM peabHbIX BlIarocoaepxanui [7].

[Tpu apanranmu 3apyOeXHBIX HOPMATHBOB HEOOXOJMMO YYHTHIBATH,
YTO IUTOLIA/b MOMEIIEHUS Ha OogHOro 4enoseka mo cranaaptaMm ASHRAE
cocraBnsger 10 M%, B To BpeMs kak B Poccun 3To 3HaueHMe cocTapisieT 5-6
M2 M3-3a 5TOr0 0COOEHHOCTH HEOOXOMMMO COOTBETCTBEHHO YBEIMYMBATH
BEJIMYUHY BOBJIyXOO6MeHa Ha 1 M2 IIOMCIICHUA.
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OTJIMYME POCCUMCKHUX TPEBOBAHUI K BEHTUJISAIIUU U
KOHIUIIUOHUPOBAHUIO IOMEIHIEHUSA OT 3APYBEKHBIX

Bo Bce BpeMeHa OCTpO CTOSI BONPOC MOJJAEPXKAHUS XOpPOLIETo
Ka4yecTBa 3/I0POBbsI UENIOBEKA M CO3JIaHMSI OJaronpusiTHOMH Cpenpl s
TIOBBILIEHHS ITPOAYKTUBHOCTH, paborocnocodonoctH. [lo Mepe nporpecca u
COBEPIICHCTBOBAHHUS TEXHOJIOTHI BO3pOCIN TpeOoBaHHS K KoMQopTy, a
JKeJIaHUE 3aTPaTUTh MEHbIIIE CPEJICTB TPEOYET IKOHOMUYECKH AP PEKTUBHBIX
pemennii. B pasHbIX crpaHax TpeOOBaHMS K BEHTWIAIMH W KadeCTBY
BHYTPEHHET0 BO3AyXa OTIMYAlOTCs. V3ydas pa3Hble METOAWKH, MOXKHO
MPUBHOCUTH JOCTOMHCTBA KOJIJIET, KOPPEKTUPOBATH UMCIOIIUECSA 3HAHUSA.

CO3}13.HI/IC MUKpOKJIMMAaTa B 3JaHUAX W COOPYKCHHUAX SABJISCTCA
KJIIOYEBBIM AaCIEeKTOM B CTpOMTENbHOW Hayke M TexHuke. Cucrema
obecreueHHs] MHKPOKIMMara OOBEAMHSAET BCE HH)KEHEPHBIC PEILICHUS U
YCTPOMCTBA, BKJIIOYAS OrPa)kOCHHS, CHCTEMBl OTOIUICHHUS, BEHTWIALUH U
koHaummonupoBanus Bo3ayxa (CKB). CKB — 2310 aKkTuBHas #
HacTpaMBaeMasl CHCTE€Ma, KOTOpas IpeldHa3sHadeHa sl KOMIUIEKCHOIO
HOAZIePXKAHKS 3aJaHHBIX TApaMETPOB BHYTPEHHET 0 BO3yXa B IOMEILCHHUX
3aHUi U coopykeHui [1].

KonmunmoHupoBanue BO3IyXa — 3TO CO3JaHHE W aBTOMATHYECKOE
NoAJIepXKaHUE B IIOMENIEHHN ONTUMANBHBIX ITapaMeTPOB BO3AYIIHON Cpeabl
Ut komopTa Toziei, obecniedeHust paborocrocobHOCTH
TEXHOJIOTHYECKOTr0 IPOIIecca, 3alUThl HEHHOCTEH KyIbTyphl M HCKYCCTBA H
JIpYTUX LieJIed, HE3aBUCUMO OT BHELIHUX YCJIOBUH.

MuKpOKIMMAT  TOMEIIEHHs —  COBOKYHNHOCTBIO  (paKTOPOB,
ONPEeIeISFONIMX METEOPOJIOTMIECKYI0 OOCTAHOBKY B HEM: TEMIIepaTypa M
BJIQ)KHOCTh BO3JyXa, MOTOKH JIYYHCTOTO TEIUIa, HMOABIKHOCTH BO3AYXa U
JpyrHue moxkasarenu [2].

3a mocnennaue necarwietus B Poccum nponenana Oospmas padora mo
pa3zpabotke (emepambHBIX HOPMATHBHBIX JOKYMEHTOB, KOTOpPBIE OBl
perIaMeHTHPOBaIN TPEOOBAHMS HPH PacdeTe W NPOSKTHPOBAHHU CHUCTEM
OTOIUICHUS, BEHTHWIALMM W KOHIWULIMOHHPOBAaHHS B aJIMHHHCTPATUBHO-
OBITOBBIX M TPAXKIAHCKHX 3JaHHAX:

CIT 54.13330.2011, CIT 118.13330.2012, CIT 60.13330.2012 — u
CTaHJApTOB, YCTaHABIMBAIOIIMX OOLIMe TpeOOBaHHSA K IOMYCTHMBIM H
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ONTHUMAJIBHBIM NOKAa3aTeIsIM MHUKpOKIUMaTa u metoasl koutpoisi: TOCT P
EH 13779-2007, TOCT 30494-2011. [Ipunsatue ®eaepansHoro 3akoHa "O
TEXHUYECKOM perynupoBanun" B Poccun, koTopslil BeTynun B cuiny B 2003
ro/ly, CTaJIO HAa4aJIOM MepeXo/ia K HOBOH CTaJNH Pa3BUTHS CTaHIapTH3ALIUH.
Ona BKmOYaeT B ceds NpHMEHEHHE MEXIyHapOJHBIX CTaHIAPTOB Kak
OCHOBBI  JJIsl  pa3pabOTKM  HAIMOHAIBHBIX  CcTaHgapToB. [losToMy
HOpMaTHBHas 0a3a, KOTOpasl HCIONIb3YETCS B OTPACIIH, TIPEJCTaBIISET COO0I
COBOKYIIHOCTh IlepepabOTaHHBIX M  aKTyaJIM3UPOBAHHBIX  COBETCKUX
JOKYMEHTOB, a TaKX€ MepPEeBOJIOB EBPOMNEHCKHX CTaHIApTOB M HOBBIX
pa3paborok [3]. [Ipu3HakaMu BPEIHBIX BBIACICHUI /I TOMEIICHHI JIF000Tr0
Ha3HAYCHUs] CUMTAIOTCS: W30BITOYHASI TEIUIOTA (SBHAsl M TIOJIHAs) U Biara,
BBIJIENISIEMBIE JIIOJBMH M TEXHOJIOTHYECKUMH YCTaHOBKAMH, YITIEKUCIIBIHA ra3
(CO2), BBIOENsAEMbI JIOABMH, Ta3bl M MbLIb, BBHIOpAaCHIBAEMbIE NpPHU
TexHonmoruueckoMm Imponecce [4]. Pacuer ocymectBiasiercs mno ceMu
dbopMynaM: MO H30BITKAM BJIATM, MO HW30BITKAM TMOJHOW TEIUIOTHI, IO
U30BITKaM SIBHOMH TEIJIOTHI, 10 HOPMHUPYEMOH KPaTHOCTH BO31yX000MeHa, 10
HOPMHUPYEMOMY YAENBHOMY PAacXOdy MPHUTOYHOIO BO3AyXa Ha €OUHHILY
IJIOIag¥ WM KOJMYECTBO HOTpeduTenedl. 3 momydeHHBIX 3HAa4YeHHMid
BBIOMpAETCs HAaUOOJIBIINHI MMOKa3aTelb [5].

OntuManbHbIE TapaMeTphl BHyTpEeHHETo Bo3ayxa B PO:

Temnblii nepuon roxa: temneparypa — 20-25 °C; orHocuTenbHas
BIIAXHOCTB — 60%); CKOpOCTh IBIKEHHS BO3ayxa — He Oonee 0,2 m/c.

XonoaHblil nepuoy roxa: temmeparypa — 18-22 °C; orHocuTenbHas
BraxxHocTh — 30-60%; ckopocTh IBMKEHHUs Bo3ayxa — He 6omnee 0,2-0,3 m/c.

[NomynsipHBIii cTaHIAPT OpraHU3aLMU BO3AyX000MeHa B COeIMHEHHBIX
[lrarax Amepuku, kortopweii Obul omyonukoBan ASHRAE, sBnsercs
Haubosee pacpoctpaneHHbM [6]. B ero ocHOBY HOIO)KEeH OIBIT pa3paboTKu
TpeOOBaHUH Il TaKUX CTpaH, kak [lanus, Ounnanaus u ['epmanus.

JaHHBId cTaHgapT mepecMaTpuBaeTcsl Kaxaple Tpu roxpa. Llensro
JaHHOT'O IOKYMEHTA SBJIAETCS yCTaHOBJICHHE MUHUMAIIBHBIX TPEOOBaHUH 110
o0bemMaM MOCTYIUICHNS! HAPY)KHOTO BO3yXa /ISl BEHTHIISILMH U pa3padoTka
Mep T 0OecTieueHHs KauecTBa BO3/AyXa B MOMEIICHUSX, I'I€ IPUCYTCTBYIOT
moau. Kak u Poccuiickue HOpMBI, 3TOT JOKYMEHT NPUMEHUM K HOBBIM
CTPOEHHAM, IPUCTPOMKAM M PEKOHCTPYKIMAM. Kpome Toro, IOKyMeHT
MOXET OBITh WCIONB30BAaH B Ka4dECTBE DPYKOBOACTBA IO YIY4IIECHHIO
Ka4ecTBa BO3AyXa B YK€ ITOCTPOECHHBIX M 3KCIUTyaTHpyeMbIX 31aHusx. OH
MIPUMEHSETCS. B OOLIECTBEHHBIX M JKWIBIX CTPOCHUSIX, HO HE B YaCTHOMH
KON 3acTpoiike. Mcmonmb3yercss Al NPOEKTHUPOBAHUS, YCTAHOBKH U
cOOpKH, BBOJA B SKCIUTYyaTallMI0O M OOCITY)KMBAaHMS CHCTEM BEHTWIALMH U
OYHCTKH BO3/IyXa.
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Ha ceromusimiHuii feHb NPHUHATO HCIOJIB30BaTh TPU METOAA JUIS
ONpENCICHUs] MHHUMAJIBFHOTO pacxofa MPUTOYHOTO BO3MyXa: pacder
KpaTHOCTU Bo3myxooOMeHa (VRP), orieHKy kadecTBa BO3yXa B IIOMEIICHUT
(IAQP) u anamu3 ectecTBeHHON BeHTWIAIUU (NVP).

VRP - 370 crioco0 KOHTPOIIS 3arpsA3HUTENCH BO3yXa B MOMCIICHHUSX,
KOTOPBIH BKITIOYaeT B ce0sl 3 (HEeKTUBHOE PACIIOIOKEHIE YCTPOHCTB Moaun
U yJaJieHus] BO3lyXa, N3MEHEHHE YacTOThI BO3yX000MEHa, OCHOBAaHHOE Ha
MOTPEOJICHUN W HU3OJIAIUH KOMIOHEHTOB cucteMbl HVAC, oxmaxnacHue
XJIaJIATEHTOB U JAPYI'He METOJBI.

IAQP - 5TO Meroi, KOTOpBI HampsMyIO pemaer mnpodsaeMy
3arpsi3HEHUsT BO3AyXa IIyTEM OYWCTKHA W PErylIMpOBaHUS KOHIEHTpaIMi
BPEIHBIX BEIECTB.
NVP - mnpemycmMaTpuBaeT UCIIONB30BaHWE MHUHUMAIBHBIX Pa3MEpOB

HAPY)KHBIX BXOAHBIX OTBEPCTHH JUIL €CTECTBEHHOrO (MACCHBHOTO)
Bo31ylHOro oomeHa. IlpuopurerHoii 3anaueit VRP sBisiercs obecrneuenue
BBICOKOI'O KauecTBa BO3Ayxa, B To BpeMmsi kak AlQP crpemurcst cHUXaTh
OKCILTYaTallMOHHBIC pacXoAbl CUCTEMbI BEHTHUJIALINU U KOHAUIIMOHUPOBAHUA,
Ipu 3TOM oOecrieyrBas 3740pOBYIO OKpyxatomyo cpeay. O6sraro NVP
ucnoip3yercsi coBmectHo ¢ VRP wmm IAQP, Tak kak TpeOyercs
MEXaHMYECKass CHCTeMa BEHTWIALMU B CIydasX, KOTZJa eCTECTBEHHAs
BEHTWIISILMS HEI(DPEKTUBHA.

Ventilation Rate Procedure - wmeromuka pacdera CTaHZapPTHOTO
Bo3ayxooOmena. Pacxoxm HapyxkHoro Bosayxa (Vpz) Ui CHCTEMBI
BEHTHJIALMHK JOJDKEH OIPEASIATHCS o hopMyre:

Viz=Rp-Pz+Ra- A; (1)
rae A; - IWIONMab [0J1a BEHTHISLMOHHOM 30HBI, YncTas (0e3 ydera KOJOHH
H JIp. CTPOUTEBHBIX KOHCTPYKIIMI) 3aHUMaeMast ToabMu, Gyt? (M?)

P; - IIOTHOCTH MPHUCYTCTBHSA, KOIMYECTBO JIOJEH B 30HE BEHTHISALMHU B
pabouee Bpemst

Ry - pacxom HapyKHOTO BO37yXa, HEOOXOOUMBIH Ha denoBeka (0OBEMBI
3a0opa HapY)XKHOTO BO3IyXa ONPENCIAIOTCd Ha  OCHOBE  THUIA
MTOMeEIIeHus/Ha3HaueHus) [6].

OntumanpHBIE TapaMeTpsl BHyTpeHHero Bo3ayxa B CIIHA:

Temnblit nepuon roga: Temmneparypa — 23-26 °C; oTHOcHTenbHas
BJIIAXKHOCTB — 65%); CKOPOCTH IIBIDKEHHS BO3ayxa — He Oonee <0,25 m/c.

Xononubiii nepuoj roxa: temmeparypa — 20-24 °C; otHocuTenbHas
BraxkHocTh — 30-65%; cKOpoCTh ABIKEHUS BO3ayxa — He Oonee <0,25 m/c

[6].
B crarmapre ASHRAE Metoanka ompeneneHus pacxoia IPUTOYHOTO

BO3Iyxa Oa3mpyeTcs Ha OmHOW (Gopmyie, B TO Bpems Kak B Poccuiickom
CTaHJApTE UCIONB3YeTCS CeMb (hOPMYII, TIPUYEM BBIOMPAETCS HAUOONBIIHIA

271



MoKa3aTedb. OTOT TIIOAXOJ BBI3BIBAET BONPOCH Yy CIEIHMAINCTOB U
WH)KEHEPOB, TaK KaK IPHBOIUT K OJHOCTOPOHHEH OIEHKE penreHud 0e3
JIOJDKHOTO OOOCHOBAHUSI WX ONTHMAJIBHOCTU JUIS KOHKPETHBIX YCIIOBH.
Hampumep, pacdersl 1o W30bITKaM BJAard 4YacTo 3aBBINICHBI H3-32
CIIOKHOCTEH ¢ OMmpeieNieHHeM peabHbIX BIarocoaepxanui [7].

[Ipn amanranmu 3apyOeXHBIX HOPMAaTHBOB HEOOXOAWMO YYHTHIBATh,
YTO IUIOLIA/Ab MOMEIIEHNs Ha ogHoro 4enoseka mo craHaapraM ASHRAE
coctanser 10 M?, B To Bpemsi Kak B Poccun 910 3HaueHue coctasiser 5-6
M2 M3-3a 3TOr0 0COGEHHOCTH HEOOXOIMMO COOTBETCTBEHHO YBEIUYMBATH
BEIMYMHY BO37yX000MeHa Ha | M? MOMelIeHHs.
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B/IMAHUE MAKPOK/IMMATA IIOMEINEHUA HA
I'OJIOCOBBIE XAPAKTEPUCTUKHU TPOPECCHUOHAJIOB
rOJOCA

HecmoTpss Ha HEYKIIOHHOE€ TEXHHYECKOE YCOBEPIICHCTBOBaHHE
y4eOHOro, BOCIUTATEIBHOI'O M KYIbTYPHO-TIPOCBETUTEIBHOTO MPOIECCOB,

272



KMBOE CJIOBO IIeJlarora, BOCIIUTATENS, JIEKTOpa, aKTepa OCTAeTCsl CaMbIM
MOT'YIIIECTBEHHBIM M YOeIUTEIbHBIM HCTOYHUKOM MH(pOpMAIMH, IIporpecca
U KyJbTYpHI. ['0510C — yHUKAJIbHOE SBJICHUE HE TOIBKO (PU3NOJIOTHIECKOE, HO
u cormansHoe [1]. TIpodeccronansl rotoca — BechbMa PaclpoCTpaHCHHAS
KaTeropusi CIIEIMAIINCTOB B CAMBIX pa3HbIX cepax 0OIECTBEHHON KU3HH.

Coro3zoM eBporeiickux (GoHuatpoB B 1979 r. Obula mpemiokcHa
knaccudukanms npodeccuii B COOTBETCTBUM C  TpeOOBaHUSIMU,
MPENBSBISIEMBIMH K KaUeCTBY rojoca [2].

1. IIpodeccun ¢ Upe3BBIYANHO BHICOKUMHU TPEOOBAHHSIMHU K KaueCTBY
roJjioca: TMeBIbl, AKTEPBI, TUKTOPHI PAANO U TEJIEBHICHUSL.

2. Ilpodeccun c BBICOKMMH TpeOOBaHUSIMH K KayecTBY ToJioca:
Nperno/aBaTey, NpodeCCHOHATILHBIE OPaTOpPbl, MIEPEBOJUNKH, BOCTIUTATEIN
W YYUTENS B IETCKUX YUPEKIACHHSIX.

3. IIpodeccnu ¢ NOBBIIEHHBIMU TPEOOBAHUSIMU K KAUECTBY rOJIoca UITH
CBSI3aHHBIE C pabOTOl B ILIYMHOM cCpeje: aJBOKAThl, CYAbW, Bpayw,
BOWCKOBBIE KOMaHIUPbI (OUIIepBI, CepIKAHTHI).

Bcex »oaTHx CrienuaJInucCToB 06’])6)11/IH$ICT MOBBIIIEHHBIN YPOBEHb
TpeOOBaHUI K aKyCTHYECKUM Iapamerpam ronoca [3]. DToT ypoBeHb MOXKET
6LITB AOCTUTHYT, €CJIN roJIOCOBOH armapaTr U OopraHbl 3BYKOU3BJICUCHUS
(YHKIMOHUPYIOT B ONTHUMAJIbHOM DPEXHMeE. 3HAYMTENIHOE MECTO 37eCh
3aHUMAIOT (PaKTOPbI MUKPOKIMMATA.

MUKpOKIMMAT TOMEIIEHUs] OKa3bIBaeT 3HAYUTENbHOE BIUSHHE Ha
roJoc.

PaccMoTpuM OCHOBHBIE ACTIEKTHI:

1. BnaxsocTs Bo3ayxa: OnTHMaibHasl BIaXXHOCTh BO3LyXa KU3HEHHO
BaKHA IS TOIJEpXKaHUA 3I0POBBSI TOJIOCOBBIX CBs30K. Cyxoil BO3IyX
MOJKET IPUBECTU K UX MEPECHIXaHUIO0, YTO YBEINIMBACT PUCK Pa3IpaKeHUS
U TOBpPeXIEHUSI. A 3TO, B CBOIO oOuepelb, MOXET CTaTh HNPUYWHOU
BHE3AITHOT'O MOSABJICHUS OCHUILIOCTH rojioca. C APYroil CTOPOHBI, Upe3MePHO
BIIQYKHBIA BO3TyX MOKET BBI3BATh OIIYIICHHE TSHKECTH B TOJI0CE M YXYAIIUTH
KOHTPOJIb HaJl HUM.

Cormacao I'OCT 30494-2011 «3manus Xuiable W OOIIECTBEHHEBIE.
[TapaMeTpsl MUKpOKIMMATa B MTOMEIICHHUSIX» [4], onTuMalbHas BIaXKHOCTh
BO3IyXa IS KWIBIX momemteHnit — 30—45% B XomomHbIi mepuoxa roga u
30-60% — B Témmeid. Jomyctumbiii mokazarens 60% wu 65%
coorBercTBeHHO. (OTHOBpEeMEHHO ¢ J3TUM BcemmpHas opraHuzanus
3apaBooxpanenns (BO3) ¢pukcupyer onTuManbHBIN MOKa3aTelh BIAXXHOCTH
BO3/yXa B MTOMEMICHIIX Ha oT™MeTKe 45% [5].

2. Temmnepatypa Bo3ayxa: XOMOJHBINA BO3yX MOXKET CIIOCOOCTBOBATH
CYXEHHIO JABIXaTeNBHBIX ITyTeH U YCHICHHOW pabOoTe TOIOCOBBIX CBSI30K, UTO
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YBEIMYMBACT PUCK UX MTOBPEXIeHUs. TeruIblii BO3IyX, HAIIPOTUB, IIOMOTAaeT
pacciabuTh TOpIIo U CBSA3KH.

TemmepaTypa BO31yxa B IIOMEIICHWH 3aBUCHT OT BPEMEHHU Tojia H
TOro/lbl, MaTepHaya, W3 KOTOPOTO BBINOJIHEHO 37aHUE, TEIUIOM3OIISIIHY,
KOJIMYECTBA OKOH, TEIUIOBBIIENICHNSI OT 000PYIOBaHMS, JIFOJICH, a TaKXKE OT
Ipyrux (hakTopos.

CornacHo [4], onTuManbHas TeMmIepaTypa BO3QyXa s JKHUIIBIX
nometeHuit coctapisier 20—22 °C B xon04HbIN Tiepuoa roga u 22—25 °C —
B TEIUIBIN. JlOMyCTUMBI OTKIIOHEHHS B TY WK APYTYIO CTOPOHY Ha 2—3 °C.

3. Yucrora Bo3ayxa: Hanuuue mbuiy, ajyiepreHOB WM 3arps3HUTEIICH
B BO3/[yX€ MOXET BBI3BIBATh pa3/ipayKEHUE ropiia U JbIXaTebHbIX ITyTeH, 4TO
HEraTUBHO CKa3bIBAETCS HAa KaYECTBE I'0JI0CA U YIIPABICHUH HM.

HopMaTuBbl 10 ypOBHIO 3arpsS3HEHHOCTH BO3/yXa KaKABIM THIIOM
3arpsI3HSIONIMX BEIIECTB ycTaHOBIeHbI CaHUTApPHBIMH TpaBWIaMH H
Hopmamu CanlluH 1.2.3685-21 [6].

4, Bpe]lHOCTI/I, BBLJICIISIEMBIC B IIOMCIICHHU U ONpECACIAOTCA
KOJIMYECTBOM U COOTHOUICHHEM KHcIopona M yriekucinoro raza (CO;) B
BO3Iyxe. Perynmpyercst mokaszaTenb ¢ NOMOIIbIO OOHOBIICHHS BO3[yXa B
IIOMECIIICHUU. 9t0 JOCTUTACTCSA AJOCTATOYHBIM IIPUTOKOM CBEXKETO YINYHOI'O
BO3/yXa U yIajJeHueM uMeromierocs [5].

UroObl o0ecrieuyuTh CBEXKECTh BO3JyXa, IOJDKEH OBbITh HajaXeH
NpaBWIBHBIA BO3MYyX000MEH, NPU KOTOPOM KaXIblii 4ac B IOMeEIICHHE
nocrymnaer He MeHee 30 KyOM4ecKHX METPOB CBEXKEro Bo3yxa U3 pacuéra Ha
KaKIOro 4eloBeKa. OTOT HOpPMAaTHB 3akperuiéH B cBoie mnpaBun CII
60.13330.2016 «Otomnenne, BeHTWIALUS U KOHAULIMOHUPOBAHUE BO3yXa
[71.

Jis mojiep>kaHusa ONTUMAIBbHOTO MUKPOK/IMMATa BaKHO 00ECIIEUHUTh
MOAJIEp>KaHHE COOTBETCTBYIOLIETO YPOBHS BJIaXXHOCTH M TEMIIEpaTyphl B
MIOMELICHUH, a TaKXKe CICIUTh 3a €ro YHUCTOTOM M aKyCTHYECKHMH
CBOMCTBaMHu:

1. PemenneM npoOIeMbl Ype3MEpPHOM CYXOCTH BO3AyXa SBISACTCS
YBIQKHHUTENb. JTOT MPHOOP paboTaeT Mo MPHUHIMITY HCIApEeHUs BOIBI U
TI03BOJISIET YBJIAXKHATH BO3AYX JI0 HEOOXOIMMOr0 YPOBHSL.

[Ipu gpe3mepHON BIAKHOCTH BO3MyXa HEOOXOAWMO WCIIOIB30BAThH
OCYIIHUTEIHN BO3/IyXa.

2. Jlns KOHTPOINIS M PEryIHpOBaHMS TEMIIEPATypHOTO IMOKa3aTels B
MIOMEIICHMSIX HCIIONB3YIOT 00O0TrpeBaTeNd WIM KOHAWIMOHEPHI — B
3aBHCHMOCTH OT MOCTABJIEHHOH 3amaun. IIpm 3TOM coBpeMeHHBIE MOIETH
KOHJWIIMOHEPOB CIOCOOHBI HE TOJNBKO OXJIAXKIATh BO3IYX B JKapy, HO H
TIOZOTPEBATH €TI0 B MEKCE30HBE M AAXKE 3UMOIA.
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3. Jlust yuydimieHWs MOKa3aTedsl YHCTOTHI BO3AyXa B ITOMEIICHHU
WCTIONB3YIOT BO3AyXoouucTuTend. C TOMOMIBIO CHUCTEMBI  (IILTPOB
TITyOOKOH OYHCTKHM IIPUOOPHI YHANSIOT 3arps3HUTENH, TaKHe Kak IbUIb,
OaKkTepuH, BUPYCHI, aJuIepreHbl M JpYrue BPEAHBIC BEIIECTBA M3 BO3IyXa,
KOTOPBIM HUPKYIHUPYET B KOMHATE.

4. Camplii TpOCTOM CIOCOO perynupoBaTh IOKa3aTelb CBEXECTH
BO3[yXa — HalaJuTh NPaBWIBHBIA pexuM mnpoBeTpuBaHud. OnHako B
YCIOBHSAX TOPOAA MIPOBETPUBAHME YEPE3 OKHO MOXKET YCIOKHUTH CUTYAIHIO
C YUCTOTOM BO3YyXa.

Ecnmu roBoputh 0 cCHeNUaIM3MpOBaHHOM O0OpYIOBaHHWH, TO 3a
MOKa3aTedb CBEXKECTH OTBEYAIOT CUCTEMBI NPUTOYHOI BEHTWISILIUH, CPenU
KOTOpPBIX €CTh MHOTO(QYHKIMOHAJIBHBIE KOMIIAKTHBIE YCTpOWCTBA —
6pusepsi [8].

Bpuszep nomaér B momMenieHue CBEXUI BO3AYX C YIHUIBI, MEPEA 3TUM
OUHILAET €r0 OT 3arps3HEHUH, aJulepreHoB U 3amaxoB. TakuM obpa3oM, 3TO
YCTPOWCTBO peliaeT cpaszy IBe MpOoOJeMbl, CBS3aHHBIE C ONTUMH3ALMEH
MUKPOKJIMMaTa: HOPMaJIN3yeT YPOBEHb VIJIEKUCIOro ra3a 3a CuéT
NPOBETPUBAHUS M  TOAJCPKUBACT  YHCTOTY BO3lIyXxa Oyarogaps
MHOTOCTYIEHYATON cucTeMe (QHIbTPALIUH.

Kpome Toro, B xomogaHoe Bpems rofa Opusep peryimpyer M TpeTHH
napameTrp — TEMIIepaTypHBIl PEeXHM, IIOCKONBKY B INpPHUOOp BCTPOCH
HAarpeBaTesbHbIN 3JIEMEHT. Y JIMYHBIN IPUTOYHBIN BO31yX IIOJOIPEBAETCS 1O
koM(dopTHOI TeMneparypsl repes nogadyell B moMeleHue.

Bce onucanHble BbIIE yCTPOWCTBA B pa3HOM Mepe IIOMOTraroT
yIAy4IIMTh [apaMeTpbl MHUKPOKIMMAaTa B IOMEUIEHMH M CO3JaTh
KOM(OPTHBIC YCIOBHUS [UTs TIpeObIBanus U pabotel mromeit [9]. Mx MoxHO
UCIIONB30BATh KaK OTAENBHO, TaK M B KOMOMHALMM APYr € JPYroM, 4TOOBI
JOCTUYb HAWIYYIIEro pe3yabTaTa.

Kpome 3T0ro, BakHa akyCTHKa IOMELIEHHUs. XOTS 3TO HE ABJIsIETCA
YacThl0 MUKPOKJIMMATa B IIPSIMOM CMBbICJIE, aKyCTHKA ITOMEIIEHMS TaKKe
BIMAET Ha BOCIPHUATHE TIO0JOCa KAaK CaMHM YEIOBEKOM, TaK M €ro
aynutopueil. IlomemeHne ¢ Xopomied aKyCTUKOM MO3BOJSIET TOJI0CY
packpeIBaThCs, HE TpeOysd W3NIMINHEro HampspkeHus. lcmonp3oBaHue
aKyCTHYECKUX IIaHeJIed MOXKET IOMOYh B JIOCTIDKEHHH ONTHMAaJIbHBIX
YCIIOBUH.

151 o4eHp MHOTHX JIFOZIEH celyac rojioc — 3TO HE TOJIBKO CPENICTBO
KOMMYHHUKAIIMH, HO U PO(ECCHOHATBHBIN HHCTPYMEHT. Y CIIEX MOJTUTHKOB,
OOIIECTBEHHBIX JESTENEH, KypHAJIUCTOB BO MHOI'OM 3aBHCHT OT YMEHHS
BJIAJIETh CBOMM TOJOCOM. XOpOILIO MOCTaBJIEHHBIH, 3J0POBBIM, Pa3BUTHIN
TOJIOC Ba)KEH U JUTS IIPETIOJaBaTelis B BY3e€.
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l'onoc — 3T0 yHUKaNbHBIA NPUPOIHBIA HHCTPYMEHT, HMEIOIIUI
CIIOCOOHOCTb KOJIOCCAlIbHO Bo3zeiicTBoBaTh Ha mogedl. CosmaHue u
MoAJiep)kaHle ONTUMAJIBHOTO MUKpPOKIMMAaTa — BaKHBIM Imar Juis
obecrnieueHns 3pHeKTHBHOrO PYHKIMOHUPOBAHUS 3TOTO HHCTPYMEHTA.
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MOJAEJIUPOBAHUE TOHKUX ITIOAIIOPHBIX CTEH B
JOPOXKXHOM CTPOUTEJIbBCTBE

OnmHUM W3 TONMYJSPHBIX HANpaBIICHUH B CTPOUTENIHCTBE SIBISETCS
JIOpPO’KHOE CTPOUTENLCTBO. JlOpOry Hac OKpYXKaroT Be3zie, TeM He MeHee, eCTh
MHO)KECTBO HE3aCTPOCHHBIX DPaHOHOB, KOTOpPBIE MOIJIM OBbI YIYUYIIUThH
JIOTUCTUYECKYI0 CBS3b MEXJIy pa3IM4HbIMH ropoiaMu. Hekoropsie
MapuipyThl B ONpeesIEHHbIX PErnoHax HeoOXOAMMO MPOKJIAAbIBATh Yepe3
TOPHYIO MECTHOCTb, YTO YBCJIMYUBACT PUCK BO3HHKHOBCHUSI HECUACTHBIX
CIydaeB M3-3a XapaKTepPHbIX B HHMX IPHUPOAHBIX SBIEHUH TakKuX, Kak
OIOJI3HU, 00BAJIBI M celi. J1JIs TOro, YTOOBI X MPEIOTBPATUTH, HEOOXOJUMO
HU3MCHSATH penbe(b, BO3BOAWUTH IMOAIOPHBIE COOPYXEHUA W MPOBOAUTH
MEPOIPUSTHUS 110 YKPEIUICHHIO CKIIOHOB.

Ha JaHHBIC MTPUPOIHBIC MPOILECCHI 3BHAYNUTEIIbHO BJIHAIOT IPUPOAHBIC U
AHTPOIIOTCHHBIE BO3AEHCTBHSA, KOTOPBIE HEOOXOAMMO YYHTHIBATh, TAaK KaK
OHHM CIOCOOHBI W3MEHHTH TI'€OJOTMUECKYI0 CHTYalMI0 Ha ONpPEAENeHHON
TEPPUTOPHUHU.

OIHUM M3 METOIOB TOTO, YTOObI 00ECIEUNTh HaJEKHOCTh ¥ HPOIUTD
CPOK DJKCIUTyaTallud [OpOr, SBISIETCS BO3BEACHHME IOIIOPHBIX CTEH. B
JAHHOM cTaTbe OMHCBIBAIOTCA PE3YJAbTATHl PACUETOB MOJEIH METOAOM
KOHEYHBIX 3JIeMeHTOB [1-2] IByX BapHaHTOB DPACHONOKEHHS IOPOKHOTO
II0JIOTHA: HAa HIKHEW IJIOLA/IKE U HA BEPXHEN.

Ha pucynke 1-2 nmokasano pacrnpezesnenue aedhopManunii B MOJIEIsX.

Puc. 1 — JIedhopmariuu o ocu Y B IepBOi MOJIEIH
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Puc. 2 — Jlebopmaruu 1o ocu Y BO BTOPOH Mojenn

Kak MBI MOXeM 3aMeTHTh, XapakTep TNoBeiaeHUs aedopmanuii
COBEPIIEHHO Pa3HbIi, KaK M UX 3HAYECHHS.

BenuunHa BepTHKanbHBIX JAedopMalMii B INEPBOM MOJENU paBHA
0,05665 M, a Bo BTopoil 0,04619 M, 3TO CBUAETEIBCTBYET O TOM, UTO
HepeMelleH s, BBI3BaHHbIE 0CaIKOI IPyHTa BO BTOPOH MOZIENH, HECYT B cebe
MEHbIIIE BO3MOKHBIX Pa3pyLICHUH, YeM B IEPBOM CIIydae.

Ha pucynkax 3-4 o0o3HaueHO pacrnpe/eseHnue HanpsHKEHUH B KaKI0H
MOZEIH.

4

Puc. 3 — Hanpsbxenust o ocsim XY B IIepBOi MOJIEIH

OC00EHHOCTh COCPEIOTOUCHUSI KPUTUUECKUX 3HAYCHHU HAMpPSDKEHUH
[oJ NOJOLIBOM NOANOPHOM CTEHKM B IIEPBOM MOJENM BbI3BaHA
JIOTIOTHUTEIBHBIM HATPY)KEHHEM IIOBEPXHOCTH HACKHIH, MOJICIUPYIOMEH
JIOPOXKHOE TIOJIOTHO C TPAHCIIOPTOM.

. VY, X J i..
- \/ -

Puc. 4 — Hanpsbxenust o ocsim XY BO BTOPO#t MOfieNn
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Pacnpenenenre HanpspKeHHH BO BTOPOM BAapUaHTE PACHONIOXKEHHUS
JOPOTH HEOOBITHO, MBI HAOTIOAAaeM 3HAUUTEIEHYIO MO JUTHHE W IIUPHHE 30HY
KPUTHYECKMX 3HAYCHMIl ITOJ JIEBBIM KpaeM IoNoTHA. JlaHHOE SBICHHUE
OOBACHSETCA CMEIEHHEM I'PYHTa BITyOb MacCHBa HM3-3a €ro ocanku. [Ipu
9TOM BO3HHKAECT TOPM3OHTAIBHOE JaBJIECHHE, KOTOPOMY IIPEISTCTBYET
HOJIIOpHAsl CTEHKA, M3-3a YEero 30Ha MAKCHMAIIBHBIX HANPSHKCHUH MOJ ee
HOJOMIBOM PAcCIONI0OXKeHa Ha IPOTUBOIOIOXKHOH CTOpPOHE, YeM Ha IepBOif
Mozenu. [loMMMO  BBINICHEPEYHMCICHHOrO, JaHHAas  KOHICHTpALHs
HANPsDKEHUH TI0J IIOJIOTHOM CBHJETENBCTBYET O BBIIOpPE TIPyHTa Ha
MOBEPXHOCTb, YTO MPUBOAUT K OTKJIOHEHHIO OT TOPH3OHTAILHOTO
HOJIOXKEHUs JOPOTH, TOT/Ia TIOJIOTHO COBMECTHO CO CTEHKOH CONPOTUBIACTCS
JIBVOKEHHIO TPYHTA.

Jas  Toro, YTOOBI OMHCATh MEPONPHUSTHS, KOTOPBIC MO3BOJSAT
YMEHBUINTh 3HaueHusi jAedopMalMii U HanpsHKEHHH B TPyHTE, OBLIO
IIPOAHAIM3UPOBAHO PACIpeeNeHNe IIACTHYECKUX TOYeK, IpeCTaBIeHHOe
Ha pUCYHKax 5-6.

[ PR R R A A TR

Puc. 5 — Inactuueckue TOUKU B IEPBOMA MOJETH

FHERH R TR

R R

>

Puc. 6 — [InacTnueckue TOUKU BO BTOPOH MOJEIH

3eneHpIMI  OTMETKAaMH Ha PHCYHKE 5 O0O3HAa4YeHa 30HA IPH3MBI
CITONI3aHUS, BO3HUKIIAS W3-3a JOMOJHUTENLHON HArPY3KH Ha HACHIb, OHA
NPUBOJUT K HECKOJIBKHM JONOJHHUTEIBHBIM 30HaM pa3pyIIeHHs HACHIIH,
JaHHBIE MecTa 0003HAYCHBI KPACHBIMH dJIEMEHTaAMH.
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B pe3ynbprare Hamieil pabGoTHI JenmaeM BBIBOI O TOM, YTO HamOoIee
YCTOHYMBOM 1 HAJISKHON MOJIEITBIO OY/IET SIBIIATHCS T4, Y KOTOPOH TOPOKHOE
MOJIOTHO pacliojiaraeTcsi Ha HWKHeH ruiomake [3].

s Toro, YToOBl YBEIUYUTH HECYIIYK) CIIOCOOHOCTH MOIIIOPHOM
CTCHKM B TIEpBOA MOIEIM HEOOXOAMMO TIPOBECTH MEphl IO
JIOTIOJTHUTEIEHOMY 3aKPEIUICHHIO CTCHBI TPYHTOBBIMHU aHKEPaMHU, TIPHA 3TOM
UX JUTHHA 00S3aTEIBHO JIOJDKHA BBIXOAUTH 3 TPEACIBI TIPU3MBI CIIOJI3aHHUS.
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HUMIIOPTO3AMEINEHHUE HU®POBLIX ITPOJAYKTOB
ITPOEKTHO-U3bICKATEJ/IbCKHUX PABOT ITPH
OBYCTPOUCTBE MECTOPOXJIEHUU

B coBpeMeHHOM MHpPE TEXHONOIMH WIPAIOT OrPOMHYIO pDOJIb B
pa3nuyHBIX cdepax JKU3HH, BKIIOYas IOOBIYY ITOJE3HBIX HCKOIMAeMBIX.
OnHako, B CBSI3M C CAaHKIMSIMM M JPYrUMH (DaKTOpaMH, MHOTHE KOMITAHUH
CTOJKHYIHCH C TpoOIeMoil nocTyma K HEOOXOAMMBIM UIsi pabOTHI
QpoBeIM MpoayKTaM. M3-3a CaHKIMH OHM HE MOTYT HOJNYYHTh JOCTYH K
mporpamMmaM,  KOTOpbIE  HCHONB3YIOTCS  JUIi  TNPOCKTHPOBAaHUSI U
MOJICTIMPOBAHMS MECTOPOXKACHUH. DTO 3aTpyAHseT pa3paboTKy HOBBIX
MIPOEKTOB U CHIKAET 3PPEeKTUBHOCTH paOOTH KOMITAHHH.

TeopeTuueckue uccier0BaHusl.
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Hns  ycnemHoi  paboTl Ha  MECTOPOXKICHUSIX  HEOOXOANMO
HCIIONIb30BaHNE CIENAIM3UPOBAHHBIX IIPOrPAMMHBIX MTPOIYKTOB, KOTOpPHIE
TI03BOJISIFOT TIPOBOJINTH MPOEKTHO-M3BICKATENBCKHE paboThl. OHAKO, H3-3a
CaHKIMI KOMITAaHHS CTOJIKHYJIACh C MPOOJIEMOH JTOCTYIA K 3THM MPOIYKTaM.

CaHKIMH CO CTOPOHBI 3aMaHBIX CTPaH OKa3hIBAIOT CEPhE3HOE BIIMSHHE
Ha 3KOoHOMHKY Poccun. OHM OrpaHMYMBAIOT TOCTYI K HOBBIM TEXHOJIOTHSIM
U TPOrpaMMHBIM TPOXYKTaM, YTO 3aTPYyAHSET pa3BUTHE KOMIAHUH B
Pa3IMYHBIX OTPACIISX, BKIIIOYAs JTOOBITY MOJIE3HBIX UCKOTIAEMBIX.

OnmHako, He Bce Tak Oe3HazexHO. Poccuiickne pa3pabOTUUKU
MIpe/IIararoT aNbTepHATUBHBIC PELICHHS ISl UMIIOPTO3aMEIICHHS IU(PPOBBIX
nponykroB. Hampumep, xommnanust OOO «HanocodpT paspaborkay
pa3pabaThIBaEeT CBOM COOCTBEHHBIE TIPOIPAMMBI JIJIs IIPOBEICHUS TIPOEKTHO-
M3BICKATEIbCKUX paboT Ha MecTopoxIeHMsIX (nanoCAD).

NanoCAD — sto nporpammHoe obecrieueHne It MPOSKTHPOBAHUS U
MOZIENMPOBAHUS, KOTOpOe pa3paboTaHo poccuiickor kommanueir OO0
«Hanocodt paspaborka». OHO mpenHa3HAYEHO IS HCIONB30BAaHUS B
Pa3INYHBIX oTpaciiax, BKJIrOYaA MAIIUHOCTPOCHHUE, 9JIEKTPOHUKY,
APXHUTEKTYPY U CTPOUTEIBCTBO.

NanoCAD o6nagaer HIMPOKAMH BO3MOXHOCTSIMHU IUIS CO3IAaHUS W
penaktupoBanus 2D u 3D mopenei, a Takke A NPOBEICHUS aHAIM3A U
Bu3yanu3anuu npoektoB. IIporpamma wumeer ymoOHbII HHTepdelc u
HMHTYWUTHBHO ITOHATHBIE MHCTPYMEHTBI, YTO JETAET €€ AOCTYIHOM Aaxe Uit
HOBUYKOB.

Onnoi n3 miaBHbIX ocobenHocreil NanoCAD sBisieTcss BO3MOKHOCTD
pabothl ¢ paznuyHbiMU (opMaTamu ¢aiinos, Takumu kak DWG, DXF, STL
U Jpyrue. DTo MO3BOJISIET UCIIONb30BaTh MPOrpaMMy it OOMEHa JaHHBIMU
C IpYTUMU NPUIIOKEHUAMH U CEPBHUCAMHU.

Kpome Toro, NanoCAD mnoanepxuBaer paboty ¢ 3D-npuHTepamu u
CKaHEepaMH, 4TO MO3BOJISET CO3/1aBaTh (PM3HMIECKHE IPOTOTUIIBI IPOEKTOB Ha
OCHOBE IU(PPOBBIX MOJIEIEH.

B nenom, NanoCAD sBnsieTcss HaA€KHBIM U MOIITHBIM HHCTPYMEHTOM
JUI1  TIDOGKTUPOBAHUSA UM  MOJEIHMPOBAHUS, KOTOPBIH MOXET OBITh
WCTIONB30BAaH B PA3IMYHBIX OTpPAciHsiX mpombinuieHHOcTH. OH obmamaer
IIMPOKUMH BO3MOKHOCTSMH M IIPOCT B HCIIONB30BaHMH, YTO AENAET €ro
NPUBJIEKATENBEHBIM BBIOOPOM IS MHOTHX HPO(ECcCCHOHAJoB B 00JacTH
TIPOEKTUPOBAHUS U MOJICTUPOBAHHS.

OTOT MPOXYKT 00JaNal0T BBEICOKOW TOYHOCTBIO M 3(p(PEeKTUBHOCTHIO,
YTO MO3BOJISIET 3HAUYUTEIIFHO COKPATHTh BPEMS U 3aTPaThl Ha paboTy.

B pamkax peanmsamuu mudposoii crpareruu B 2017 rony «PocHedTh»
co3gaiia nepBbiil B EBpazun npOMBIIIIEHHBIN CUMYISTOP THAPABINYECKOT O
paspema miacta (I'PII) moxm masBammem «PH-I'PUl». Drta paspaborka
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SIBIISIETCST  UMITOPTO3aMelIaomeil u  oOecrieymBaeT TEXHOJIOTHYECKYIO
HE3aBHCUMOCTh KOMIIAHMH B OOJACTH KOMITBIOTEPHOTO MOJEIHPOBAHMS,
KOTOpOE sIBIISIETCS 00513aTeNbHBIM JUTs IpuMeHeHust TexHomoruu ['PIT.

IIporpammusiii kommiekc «PH-I'PUJ]» mo3BoisieT BBINOIHATH Bce
HEOOXOAUMBIE OIEpallii W WHXEHEPHBIE PacdeThl ISl MPOEKTUPOBAHUS
I'PII, Bxmrowast 3arpy3Kky W BU3yaJIM3alMI0 MCXOIHBIX JIAHHBIX, CO3/aHHE
TreOMEXaHUYECKOM MOJENU IIIacTa, AaHAJIN3 JUArHOCTHYECKUX 3aKadek,
pacyer nu3aiiHa u aHaiIM3 (aKTUIECKH MpoBeAeHHbIX onepanuii ['PII.

Orta pa3paborka Obuta npusHaHa (GEKTUBHBIM WHCTPYMEHTOM ISt
MIPOBEACHUS T€0J0ropa3BeI0YHbIX paboT Ha MECTOPOXKACHHSIX U MOTyduiia
LIMPOKOE MPU3HAHKE CPeaAr KOMIIaHUH, 3aHUMAIONIUXCsl T0ObIuei HeTH U
rasa.

Kpome Toro, poccuiickie KOMIIaHMM HAYMHAIOT COTPYJHHYATH C
3apyOeKHBIMH  TapTHEpamMH, 4YTOOBI ~ OOMEHHBATHCS  OMBITOM U
TEXHOJNOTMSIMU. OTO IIOMOraeT co3JaBaTh Oojee KauyecTBEHHbIE H
WHHOBAI[IOHHBIE TPOAYKTHI, KOTOpbIE MOTYT OBITh HCIOJNB30BaHBI Ha
MeCcTOpOXKACHUX.[1]

Takum  oOpazoM, wuMIOpTO3aMerieHne LU(PPOBBIX  MPOAYKTOB
NPOEKTHO-NU3bICKATEIbCKUX pabOT TpH O00YCTPOHCTBE MECTOPOXKACHHIMA
BOSMOXKHO  Onarojaps  yCHIMAM  DPOCCHICKMX  Pa3paOOTUHKOB U
COTPYJHHUYECTBY MEXIy CTpaHamMH. BakHO mnpopmomkaTh paboTaTh Haj
CO3[JAHMEM HOBBIX TEXHOJOTMH M IPOTrPaMMHBIX IPOIYKTOB, YTOOBI
o0ecreunTh yCIelHyo paboTy KOMIIaHHH B 3TO# cdepe.
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MOJIEJIMPOBAHME 'MIEPBOJIOUIHBIX KOHCTPYKIIAM B.
I'. LIYXOBA HA IPUMEPE BOJJOHAIIOPHOW BAIIIHA B
BYXAPE

B 1913 r. Bmagumup I'puropseBnu IllyxoB co3mam mpoext
BOJIOHAIIOPHOM OantHu [yt MockBbl. V3-3a Havana nepBoil MUPOBOM BONHEI
CTPOUTENBCTBO ObLIO 3amMopokeHo. Tompko B 1927 T., mocie OKOHYaHUs
BOWHBI, TPOEKT ObUI BO30OHOBIEH, W OAalllHS YCIENIHO MOCTPOCHA.
Brocnenctsun, mpoekT OallHM CTan OCHOBOM Ul MHOTMX aHAJIOIMYHBIX
KOHCTPYKIIU#, KOTOpbIE ObUTH IOCTpOeHbI B pa3Hbix ropogax CCCP. OnHoit
n3 takux Oamen crana IllyxoBckas Oamins B ropone byxape. B nacrosimee
BpeMs THIepOOJIoNIHAs BOJOHANOpHAs OalllHA HMH)KEHepa, apXUTEKTopa,
n3obperatesnst Bnaaumupa I'puropbesuua IlyxoBa, nocrpoeHHas B byxape,
SIBIISIETCS.  OJHOM M3 CaMbIX M3BECTHBIX M YHHUKAJIbHBIX ITaMSTHUKOB
APXHUTEKTYPHI pECITyOIUKH Y 30E€KUCTaH.

Ilenpto HaHHOTO HCCIENOBAHUS SIBIAETCS BOCCO3JAHUE MOJEIH
LIYXOBCKOW OamHu B Byxape ¢ moMolipl0 HUTEH, KapToHa, Oymaru ¢
COXpaHEHHEM MPONOPLUUN peajdbHbIX KOHCTPYKLMH coopyxeHus. Jns
JOCTIDKEHHS 3TOM ey OBUTH M3y4eHbI JINTepaTypHble HCTOYHHUKH, GOTOo- U
rpaduueckue MarepHaibl, Ha OCHOBaHMH KOTOPBIX OBUI TPOBEICH
PETPOCTIEKTUBHBIN 0030p (QYHKIHUIA 1 TPOHIOPIINIA COOPYIKSHHSI, OTIPEICICHBI
pasMepbl  KOHCTPYKIIMI BONOHAIIOPHOW OAaIllHM, COXpPaHUBIIHECS [0
HaCTOSIIEr0 BPEMEHH.

Byxapckast BomoHamopHasi OaiiHs sIBISIETCST 9aCThIO BOJOMPOBOIHON
cuctemsl LllyxoBa, pacmomoxeHHo psamoM ¢ nmutanensio Apk B Byxape. B
1920 roxy Ha4amOCh CTPOHUTENBCTBO BOAOIMPOBOA, M3BECTHOTO Kak CTapo-
Byxapckuii BOmOKaHaja, M 4YacTblO 3TOM CHCTEMBI CTajla BOJOHAINOpPHAS
OamrHst, 3amokeHHas B 1927 romy. CTpoWTenscTBO 3aBepuimiiock B 1929
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roay. Ha Beicote 25,2 M pacnionaraics pe3epByap Ui BOABI, MAaKCUMAaJIbHBIN
JMaMeTp KOTOpPOro cocraBisui 6,5 M, Beicota — 4,2 M (puc. 1). Han
pe3epByapoM  pacmoiaraigach — IUIOIIAAKa Uil HAaONIOAeHWs — 3a
OKpPECTHOCTSMH, Ha KOTOPYI0 MOXXHO OBUIO TOAHSTHCA TI0 BHUHTOBOM
necraune. B nagane 1930 rozpa B ropone Hayan paboTaTh MEPBEI TOPOICKON
Bojonposon [1, 2].

Puc 1. doro obmero Buna Byxapckoii BogoHaNOpHO#H OallHU Mocie MoCTPOHKH

Jlo 1968 r. oTa BogoHanopHas OaliHs CIIyKHja BoIonpoBoay byxapsl,
[OKa B PE3yJbTaTe MOKapa HE Cropesia ee JepeBsiHHast OOIINBKA, a BOATHON
pe3epByap He TOKopoowics (puc. 2, a) mocie 4ero OaiHs yrpaTuia CBOIO
NepBOHAYANIBHYIO (YHKIIMIO, MepecTaja O3KCIUTyaTHpPOBaThCsl M cralia
0ECXO03HOI.

B nauane 1970-x romoB cucrema BojomnpoBona B byxape Obuia
YCOBEpILIEHCTBOBAHA, M OAIIIHS MOTepsiia CBOIO MEPBOHAYATIBHYIO (DYHKIIHIO.
OpHako, HECMOTPsI HA U3MEHEHUsI B HCIIONIb30BAHHH, B TIOCIIEYIOIINE TObI
OanrHs He MPOCTO OCTABANACH MAMSITHHKOM MH)XEHEPHOr'0 TBOPYECTBA, HO U
CTOJIKHYJAaCh C BBI30BAMH TEXHHUYECKOTO COCTOSIHUS, TPEOYIOIIUMHU
KOMIUIEKCHOT'O ITOJIX0/Ia K BOCCTAHOBJICHHIO U MOJICPKAHUIO.

B konne 90-x ee mpHU3HAIM MaMSATHUKOM HCTOPUYECKOTO HACIEIIHSL.
Ob6mee BoccraHoBieHrne B Hadane 2000-x rogoB mpuaano OamrHe HOBYIO
JKH3Hb, IPEBPATUB €€ B PECTOPAH C IMOTPSCAIONIMM BUAOM Ha ropoj (puc. 2,
0). OpmHako TeXHUYECKHUE IMPOOJIEMbI, TaKHe KaK CIIOMaHHbBIA JHUT,
MOAYEPKHYIM  HEOOXOAMMOCTh  Oojee  IIIyOOKOr0  TEXHHUYECKOro
BMeIIIATEIbCTRA.
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Puc 2. ®oto obmiero Buaa BoJoHANOPHOU OanHu: @ — B 1970-¢ romsr;
6 — B 2000-€e rozp! BO BpeMs €€ HCIOIb30BaHUs MO/ pecTopaH (HIKHUH SIpyC)
W CMOTPOBYIO IUTONIAKY (BEPXHUH SPYC)

bamns npuoOpena «BTOPYIO KHM3HBY» IIPU y4acTHH (PAHIY3CKHX
unBectuimii B 2018 roxy. 1 mocie pekoHCTPYKIIMM BHOBH OTKphIIach 24
mapta 2019 roma, mox HOBeIM Ha3BaHueMm — Bukhara Tower (puc. 3). dust
ymo0CTBa mofbeMa K OarirHe mpucTpoeH Judt. B OarHe npeycMoTpeHs! 18a
pecropaHa. IlepBelii — BHH3Y, BOKPYr OCHOBaHHS, BTOPOH pPECTOpaH
HaXOJIUTCsI Ha BTOPOM 3Taxke OantHu. Ha camom Bepxy paboraer OTKpbITast
HEOCTEKJIEHHAasi CMOTPOBasl IUIOIIA/IKa C BUIOM Ha byxapy.

OOmass  BbicoTa OamnHu  cocraBisier 40  wmerpoB.  Beicora
rurnepOooniHol 000104ky (0e3 yuéra BHICOT (yHIIAMEHTa, pe3epByapa) —
25 MetpoB. [lmaMeTp HI)KHETO KOJBIIEBOTO OCHOBaHUS — 15 MeTpos,
BepxHero — 10 MeTpos.

Konctpykuus Byxapckoit BomoHamopHo# GamrHu mpeacTaBisieT codoit
VIUBUTENFHOE COYETAHUE TEXHOJOTMYECKOW NHPOCTOTHI M HH)KEHEPHOM
nep3octd. Ha konbLeBoM (yHZaMEHTE yCTaHOBIICHO ONOPHOE KOJIBLO, Ha
KOoTOpoe Kpersarcs 26 map (52 mTyku) paBHOCTOPOHHHX yroiako Ne 120,
COSIMHEHHBIX MEXIy COOOH 3akienKaM¥ (KOCHIHKH BCTaBJICHBI B MECTax
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CONPHUKOCHOBEHHs yriel); MOHTax ocCylIecTBIseTcs 0e3 HCIONb30BaHHUS
CIIOXKHBIX MEXaHU3MOB, IPSIMO C 3eMJIH. ITOT METOJI, BMECTE C IPUMEHEHHEM
JICPEBSIHHBIX HACTUIIOB U OJIOKOB JIJIsl COOPKH HOBBIX SIPYCOB, OOSCIICUHBACT
BBICOKYIO YCTOHYHBOCTB, JIETKOCTh MOHTa)kKa M SKOHOMHYHOCTh. B IeHTpe
HIDKHETO OCHOBAHHUS OAalllHM YCTAHOBJIEH BOJOMPOBON, K HEMY KPEIHTCS
Q)XypHas CTaJbHAsI BUHTOBAS JICCTHHUIIA.

B pamkax mpHUKIagHOro MakeTHpoBaHUs Mozenb IIyxoBckoil GamHu
BhIMIONTHEHa B Macmitade 1:75 (Puc. 5). Beicora rumep0oionaa cocTaBIseT
35 cm, TMaMeTp HUXKHETO KOJIbIIEBOI0 OCHOBaHUS — 18 cM, cpenHero — 6 cM
u BepxHero — 9 cm. O6mas Beicora Gamrau 50 cMm.

|| —

|
|
!
W er e o=

7

Puc. 5 ®oro makera BogonanopHoii 6amxu B.T. IllyxoBa, ocHOBHO# runep6oion
KOTOpOIi BEINONHEH U3 HUTEH (aBTop Makera — SAupik A.C.,
pyKoBOIMTENb: KaH[. apX., Aoll. Bacunenko H.A.)

CrepeHb JIECTHHUIIBI BBHIITOMHEH U3 ACPEBSIHHOW CIUIIBI TOJIIWHON 7
MM, CTYIEHH HIDKHEE M BEpXHEE KONIbIIEBOE OCHOBAaHHE — W3 BaTMaHa.
JlecTHUIa K CMOTPOBOW IUIOMIAAKE BEHITIONHEHA W3 BaTMaHa. 52 MPOQMILA
OCHOBHOTO THIiepOoona, KOJIbI[a MEKIY OCHOBAHHSMH BBITIONHEHBI W3
Hutn «la3am 6eOM KOTTOH» TommMHOW 2 MM. HimkHee ocCHOBaHHE
BEIMONIHEHO 13 Oymarm BatMmaH. OrpaxeHHe CMOTPOBOH IUIOMIAIKH
BEITIOITHEHO M3 OyMaru BaTMaH.

MogenupoBaHre B yMEHBIIEHHOM MaciTade BOIOHAIIOPHOW OarrHu
Bnagumupa I'puropbeBuua IllyxoBa B byxape mno3Bomuino Bocco3naTh

y3HaBaeMbIii 00pa3 THUIepOOIOMTHON KOHCTPYKIHH C KYyIOJI00Opa3HBIM
QXYPHBIM HaBEpIIHEM.
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