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SHEPI'O®P®EKTUBHOCTDb CUCTEM YTEIVIEHUSA
HAPYKHBIX CTEH 3JIAHHU U COOPYKEHUI
C BEHTUWJIMPYEMBIMH BO3YIIHBIMHA ITPOCJIOMKAMHA

Kanaunars! TexH. Hayk, noueHtbl ®UAJIKO U. ®., CTAIIEHKO A. C.

Medicompacnesoii uncmumym nogvluienus Keanupurayuu
U nepeno02omoeKu Kadpos no meneoxcmenmy u pasgumuio nepconana BHTY

Cokparienue moTpediIeHusi SHEPTUN U TOBBIIICHUE SHEPTod()(HEeKTHBHOCTH
30aHUK ¥ COOPY)KEHHUH SIBISIOTCS BakKHBIMH (hakTOopaMu obecriedeHus: Oe3omnac-
HOCTH Cpelbl OOMTaHUSI M NPUOPUTETHBIMH HAMPABICHUSIMH TOCYIapCTBEHHON
XO35HCTBEHHON MOJIMTHKH. DTO OCOOCHHO aKTyaJbHO MPH OrpaHUYEHHBIX HpPU-
POIHBIX TOIIMBHO-YHEPTETHYECKUX PECYPCaX U POCTE MUPOBBIX LIEH Ha HUX.

st paboThI B YCTIOBUSAX PHIHOYHBIX OTHOIIECHHH MPH MCIOIB30BaHUH SHEP-
ropecypcoB k 2010 r. B PecnnyOnuke benapychk mianupyercsi CHU3UTh SHEPTo-
emkocTs BBII He menee yem Ha 31 % k ypoBHI0 2005 1., k 2015 — Ha 50 %,
Kk 2020 — nHa 60 %, Tak Kak SHepPro3aTpathl Ha OETOPYCCKUX MPEANPHITUAX
B 1,5-2,0 pa3za BbIllle IO CPABHEHUIO C €BPOMEHCKUMHU MPOU3BOAUTEISIMH [1].
Ceroans B PecriyOnuke benapyce 6onee 35 % sHepropecypcoB pacxoayercs Ha
OTOIIEHHUE 3/1aHUH [2] B OCHOBHOM KaK CIIE€ACTBUE 3aHUKEHHOW TEMJIO3aIUTHI.
JA71st OTOIUIEHUS ¥ TOPSYEro BOJIOCHAOXKEHHUS KHUII0r0 (POHIA MOTPEOIIIeTCsl OKO-
10 40 % npou3BOAUMOM B CTpaHe TEIIOBOM sHepruu [3]. Bo3Hukaromue B CBs-
3M C 3THM 33/1a4M TI0 SKOHOMHHU PHEPropecypcoB MOTYT OBITh pelIeHsl odecme-
YeHUEM B C)KaTbhle CPOKH MaKCHMAJBHBIX TOKa3aTele Mo dHeprocOepeKeHHIo
MIpH CTPOUTENBCTBE U IKCIIITyaTalluy 31aHUI.

B 3anannoit EBpome 3a nepuon ¢ 2000 r. HOpMaTUBHBIA ypOBEHb TEMJIO-
MoTephb MpH IKCIUTyaTallMM 3AaHUN YMEHBIIWICA TMOYTH BIBOE U COCTaBJISET
70 xBr-u/m” B rox. o 2015 T. IpH CTPOUTENHCTBE HOBBIX 3[aHHH [IAHUPYETCS
CHU3UTH YPOBEHb 3Hepromnoreps 10 15-30 kBT-u/ M’ B rox1. B Benapycu HOBBIE
HOpPMAaTUBHBIE TPeOOBaHMS K TEIUIOMOTEPSIM 3AaHUs, YCTAaHABJIMBAIOIIME HX
ypoBeHb Ha ormerke 30 KBT-u/M* B rof1, mnanupyercs Beectu ¢ 2011 .

3HayeHue Pa3TUYHBIX MEPONPHITUN B OOIEM pe3epBe IHEProcOepEKECHHS
B JKWJIBIX U OOIIECTBEHHBIX 34aHMAX (pUC. 1) Ha OCHOBaHHMHM PE3YJILTATOB BbI-
MOJTHEHHBIX Ui ycnoBui Poccuiickoit depepaunn (Tae KIMMaTHYECKUE YCIIO-
BUsI NPUOIIKEHBI K OEJIOPYCCKMM) pacueroB [4] MOATBEPKIAAIOT HEOOXOIM-
MOCTb CYHIECTBEHHOIO CHUKEHHUS TEIIONOTEPh 3a CUET IOBBIMIEHUS TEII03a-
IIUTBl OrPaKICHUI BHOBb BO3BOAMMBIX H, YTO OCOOEHHO 371000HEBHO,
9KCIUTYaTHPYEMBIX 3JJaHUI NMPHU UX TEIJIOBOH MOIEPHHU3ALMH.

[loBbllIEHNE CONMPOTUBIEHUA TEIUIONEpPEAaue HAPYKHBIX OrpaKIArOIINX
KOHCTPYKIIMM JTOCTUraercs TEIUIOBOW M3O0JSALMEH 3MaHUH C IPUMEHEHUEM CIIe-
IUABHBIX KOHCTPYKIMA — cucTeM yremieHus. Hanbombiee pacnpocTpaneHue
B PecmyOnuke Benapych Ha ceromHsIIHIHA 1eHb MOMyYniIa Jierkas INTyKaTypHas
CUCTEMa yTENJIEHHs Hapy>KHBIX CTEH, NpelycMaTpHUBaroIas NPUKIEUBAHNUE TeTl-
JIOW30JIALIMOHHBIX IUIUT K IOJOCHOBE C MOCIEAYIOIIMM HAHECEHHEM 3allluT-
HO-OTJIEJIOYHBIX CJIO0EB, KaK MPaBUJIO, U3 NTOJIMMEPMHUHEpPaIbHBIX COCTaBOB. JlaH-
Hasl cUCTeMa yTeIUIEHHsI OKa3ajlach Hanbojee SKOHOMUYHONW M TEXHOJIOTUYHOM.
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NmMerotcs onpeneneHHple OrpaHUUYEHHs] YCTPOWCTBA JIETKOW IITYKaTypHOW CH-
CTEMBI YTEIUIEHUS B 3UMHMX YCIOBHAX, & HU3Kas MapONpPOHUIIAEMOCTh HapyX-
HBIX CJIOEB HE IMTO3BOJISET MCIONb30BATh €€ Ha 3AAHMSX C BJIAXXHBIM U MOKDBIM
PEXUMaMU IKCIITyaTaluH.

2 % — y4eT pacxoja TerIoThl

24 % — HeTpaAULINOHHBIC UCTOYHUKH

22 % — MoJepHU3aIHSL 52 % — TenoBast U3OMSAMUS 3TaHUIA
HMH)KEHEPHBIX CUCTEM

Puc. 1. Vicrounukn 3HeprocOepekeHNs B )KIIIBIX M OOIIECTBEHHBIX 3MaHHSX

Db dekTUBHBIMU IS YTEIUICHUS M OTACIKU 3JaHU CYMTAFOTCS TAKKE BEH-
TUIUpYeMbIe (DacagHble CHCTEMBbI YTEIUICHUS HAPYXXHBIX CTCH, B KOTOPBIX KOH-
CTPYKLMS CTEH MPEeIyCMATPUBAECT YCTPOHCTBO BEHTUIMPYEMBIX BO3TYIIHBIX
MPOCTOCK MUPUHOH, KaK mpaBuio, oT 40 1o 70 MM MeKIy HapyKHOM CTOpOHOU
YTEITUTENS. ¥ OOMUIIOBKOW ISl yJOAJICHWUs BOISHOTO Tapa W3 YTEIUIHTEINs.
Hapy>xHble cTeHbl 3AaHUM MO MECTy pa3MEIICHUs] BO3AYIIHON BEHTUIUPYEMOM
MPOCTIOWKH Pa3JCIAIOTCs Ha CTEHBI C BEHTHWJIMPYEMOU MPOCIOMKON MM C BEH-
TUIUpPYyeMbIM (pacamoM [5] ¥ B 3aBUCHMOCTH OT TUIOIIAM BXOIHBIX U BBIXOTHBIX
OTBEPCTHIA /ISl BEHTHJIMPYIOUIETO BO3/IyXa KIacCU(UIUPYIOTCS Ha c1abo BEH-
TUJTUPYEMbIe, YaCTUYHO BEHTHIIMPYEMble M BEHTHIUpyeMble. B mo0oi KoH-
CTPYKIIMM OCHOBHOE BHHUMaHHE HEOOXOIMMO o0OpamaTh Ha POJIb BO3IYITHOTO
3a30pa, HAIMYHE KOTOPOTO JIOIKHO 00ECIIEUNTh COONTI0IEHUE TPEOyEeMBIX YCIIO-
BHii 0€30MaCHOIN M JONTOBEYHON 3KCILTyaTallid HAPYXHBIX cTeH. CTEHBI ¢ BEH-
TUJIUPYEMOM BO3AYIIHOM MPOCIOWKOM B KAYECTBE 3AILUTHO-IEKOPATUBHOIO
JKpaHa UMEIOT CIUIOIIHYIO OOJHIIOBKY (HAIPUMEp, KUPIIUYHYIO) U3 TEIUIOEMKHX
MaTepuanoB U MHOTJA MPUMEHSIOTCA A1 MHOTO3TaXHBIX 3JaHUI BBICOTOH 1O
neBATH dTaxer. CTEHBI C BEHTUIMPYEMBIM (pacajioM HMEIOT DKPaHbl, BBIIOI-
HEHHbIE U3 HETEIUIOEMKHUX ITUTHBIX MAaTepPHalIOB (HaBeCHbIE CHCTEMBI). B HUX
3alUTa HAPYKHBIX OTPAKIAFOIINX KOHCTPYKIIMH U YTEIUIATENS OCYIIECTBISIET-
Csl TIpY TIOMOIIH JEKOPAaTHBHON CTEHBI-IKpaHa, CMOHTHPOBAHHOW TakuM 00pazoMm,
YTO MEXKIY HEH U CII0EM TEIIOU30JIINU 00pa3yeTcst BO3AyIIHAas POCIOiKa.

OnpenensonmM MPU3HAKOM BCEX CHCTEM SBIISTIOTCSA (DYHKITUH BO3IYITHOTO
3a30pa, peryaupyromiero ux paboTy B Impollecce 3KCIUTyaTaldd, 9TO W TIPEN-
OTIpeneNsieT UCIONb3yeMOoe HauMEeHOBaHUE «(acaJHble CUCTEMBI C BO3IYITHBIM
3a30pomM». BeHTHnmpyemass BO3IyIIHAs MPOCIIOIKA IMO3BOJSET HCIIONB30BaTh
JTAHHBIE CUCTEMBI YTeIICHUS IS 3JaHUH C BHICOKUMH JIEKOPATHBHBIMU CBOW-
CTBaMH, IS TETUIOBOM M3OIISAIIMN CTEH 3aHUH C MOKPHIMH M BIIQKHBIMH PEXKH-
MaMH JKCIUTyaTaly momenieHnid. OTCyTCTBHE «MOKPBIX» MPOIECCOB MTO3BOIIS-
€T BBIONHATH PaOOTHI KPYTIIBI T0J], HAMMYNE CHENHATBFHBIX HECYINX 3JIeMeH-
TOB TPAaKTHYECKH HE OTPAaHWYMBAET TOJNIIMHY YTEIUIUTENS] W COOTBETCTBEHHO
BEIMYUHY, O KOTOPOH MOXKET OBITh MOBBIIIEHO COMPOTHUBIIEHHUE TEILIONEepena-
4e CTEH.
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[MogoGuble TexHONOTUU Onarofaps MUPOKHUM TEXHOJIOTHYECKUM U ICTETH-
YECKUM BO3MOXKHOCTSIM OBICTPO HALTM CBOMX TNpHBEp)KEHIEB. B Hacrosmiee
BpeMsi u3BecTHO Oonee 40 BapHaHTOB HABECHBIX CHCTEM, HO M 3Ta Ludpa, mo-
BUIMMOMY, He mpeen. Tem He MeHee JTro0asi KOHCTPYKIUS TOJDKHA oOecredn-
BaTh CHIDKEHHE BO3ACHCTBHS Ha KOHCTPYKLHUIO HAPY>KHOW CTEHBI U YTEIUIUTENb
aTMoc(hepHOil BIard ¥ OcaakoB (IOXKIb, MOKPBIA CHeT), MPEAOTBpaIlaTh KOH-
nercanuio A yHIUPYIONIEro U3 MOMEIIEHHH B BO3IYLIHBIN 3a30p BOISHOTO
napa 1 objefeHeHe BHYTPEHHEH MOBEPXHOCTH OONUIIOBKU. BaxxHO, 4TOOBI CH-
cTema, B KOTOpOW MEXKIY 3KpaHOM M yTEIUIUTeIeM HPeayCMOTPEH BO3IYIIHBIH
3a30p, pelianga TIJIaBHbIE 3aJadyd — MpedoTBpallaiga YTEUKY TeIIOTHI
n obecrnieunBana >¢dexkTuBHOE ynaneHue nupyHAUpYIOMmEd B 3a30p BIaru.
3TO BO3MOXKHO TOJBKO NPU YETKOM YSICHEHHH IPOLIECCOB TEMIOMAacCOOOMeHa
W a’3pOAMHAMHKH B BO3JIYLIHOH MPOCIOWKE, HA KOTOpPbIE CYHIECTBEHHO BIIHUSIOT
ee rabapuThl.

Ha Bcrpewax-aucKyccusx BeOyHIMX CHElHaIucToB (hacaloCTPOCHHsI OTMe-
YaeTcs, YTO MOHATHE «BEHTHJIMPYEeMBIH (acay HEIOCTaTOYHO PacKpbIBaeT (Qu-
3UYECKYIO CYIIHOCTh paboThl CHCTEMBI «CTeHa — 3Kkpan» [6]. Bo BcsikoM ciaydae
ONPEIETSIOMUM [TPU3HAKOM PacCMAaTPUBAEMBIX CHCTEM SIBJISIETCSl HATMYHE BO3-
IOyIIHOTO 3a30pa, (YHKIMOHAIFHO 00ECHEeYMBAIOIIEro MX padoTy B mpoiecce
sKCIUTyaTaiuy. B OUHISHANN HEKOTOPBIE MPOU3BOAUTENN BEHTHIUPYEMBIX CH-
cTeM KiaccuPUUUpPYIOT (hacaasl clueayromuM oopa3oM: eciiu daca] UMEeT 3a30p
10 8 ¢M, TO OH OTHOCHUTCS K KaTErOpUH HEBEHTHWIIMPYEMBIX, TIPH IIUPUHE 3a30pa
Oomnee 8 cM dacan cuuTaeTcsl BeHTHINPYEMBIM.

Heob6xoaumo, 94To0bl BEHTHIUpPYEeMBI (acan obecredrnBail aKTUBHYIO 3allIi-
Ty OT aTMOC(EPHBIX OCaIKOB MyTEM CO3JaHHs B BO3AYLIHOM 3a30p€ JaBJICHUS,
MPENSTCTBYIOLIETO MPOHUKHOBEHHUIO ATUX OCAJKOB BHYTPb CUCTEMBL. B uem co-
CTOMT 3Ta akTHBHasA 3anmra? [Ipn HaATMYMK B TUIOCKOCTH OOJMIIOBKH JAOCTaTOY-
HOI'0 KOJIMYECTBAa OTBEPCTHUI (LIBOB) CO37]aBaEMOE BETPOM JAaBJICHHE MMOMOTAET
BO3/1yXY JIETKO NMPOHHUKATh BHYTPH BO3AYLIHOI'O 3a30pa M KOMIIEHCHPYETCS ITy-
TeM BbIpaBHUBaHUs (yBEJIMUEHHS AAaBJICHUS B BO3AYIIHOM 3a30pe). Uem ObicTpee
BHYTpEHHEE JaBJIEHHE CPABHACTCS C BHEIIHUM Ha KaXkKIOM ydacTke (acana, Tem
MEHbLIE BJIATM IPOHUKHET BHYTPh. B Kakof-TO CTemeHW 3TOW LeIH CIyXat
U IIBBI B HAPYKHOHM 00aumoBKe. Bonpoc 00 X oNTHManbHON MIMPHHE MTOKA elle
Mano u3ydeH. Ecnu sxe opueHTHpOBaThCsl Ha 3apyOeXHBIN ONBIT MPOEKTUPOBa-
HUS, TO TIPU UCIIOJIB30BAHUHU B KaUECTBE 3JICMEHTOB OOJIMIIOBKHU IUIUT Pa3MEpOM
600x600 MM MHHHMMAalIbHasi IIMPHHA LIBOB JIOJKHA COCTaBIATH 5—6 MM, XOTA
B HEKOTOPBIX UCTOYHHKAX Ha3biBaeTcsi nudpa B 10 Mm.

PesynbTathl psga paboT CBUAETENLCTBYIOT O TOM, YTO BOJIM3M KaK BEPTH-
KaJbHBIX, TAaK M TOPU3OHTAIBHBIX YIIIOB (TIepel KpoBIiei) oOpasyercsl pe3Kuid
nepenaj AaBJICHUS B CBA3M C Pa3HOCTBHIO BETPOBBIX HArPY30K Ha COCEIHUX
TUIOCKOCTAX (32 yriioM). JTa pa3sHOCTh JaBICHUH MPUBOIUT K MMOCTOSIHHOMY TIe-
PETOKY BO3JyXa M3 OJHOTIO BO3AYLIHOTO 3a30pa B JIpyrod (3a yroin), MpemsT-
CTBYSl BBIDaBHUBAHHIO JaBJICHUS B 3a30p€ C Hapy>KHbIM aaBieHueM. Kak cien-
CTBHE, B 3THX 30HaX (hacan paboTaeT, KaK IbLIECOC, BTATUBas B ceOsl HAPYKHBIHA
BO3/IyX CO BCEMH aTMOC(EpHBIMH OcaikaMu. UTOOBI YCTpaHHUTBH 3TO SIBIICHHE,
HEOOXOMMO BOCHPEMSITCTBOBATH TOPH30HTAIBLHOMY MOTOKY BO3[yXa BHYTPH
BeHTHIMpyeMoro (acaza, a TakkKe BEPTUKAIBHOMY MOTOKY BOJIM3U KpPOBEINb.
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[Ipu 5TOM CKOpPOCTh BHIpaBHUBAaHHWS MJABJICHUS B BO3IYIIHOW TPOCIOMKE C
BHEIIIHUM TeM OOJIbIIe, YeM OOJbIle OTBEPCTHS (IIIBHI) BO BHEITHEW OOJMIIOBKE
1 4eM OOJIbIIIe BHYTPU CUCTEMBI BO3AYIIIHO-HE3aBUCUMBIX (OTJEIIEHHBIX APYT OT
Jpyra) 30H, T. €. IEPEropo1oK (0COOEHHO BEPTUKAIIBHBIX).

[Ipennonaraercs, 4To MPOBETPUBAHUE Yepe3 IIBBI JISI BHIPABHUBAHUS JIAB-
JICHWsI HapyKHOTO BO3/JyXa — OCHOBHOE OTJIMYME HABECHBIX BEHT(ACAZOB OT
MHOTOCJIOWHBIX CHCTEM YTEIUICHUS C BO3IYIIHBIM 3330pOM, B KOTOPBIX B Kaue-
CTBE 3aIlIUTHO-IICKOPATUBHOTO 3KpaHa HCIIONB3YeTCS CIUIONTHAS OOJIMIIOBKA
C MPOAYXaMH Ha YPOBHE I[OKOJIS U MO/l KAPHU30M. YTIPOIIEHHO (PU3UKY PaOOThI
TaKOM CHUCTEMBI CBOJAT K TOMY, YTO MapIlHaIbHOE JABJICHUE BOJISHOTO Tapa
BHYTPH 3/IaHUs, KaK MIPABUJIO, OOJIBIIIE MMAPIIUAIIEHOTO JaBJICHUS BOISHOTO Mapa
CHapyXH (3a CUeT pa3HHIBI TEMIIEPATyp), TOITOMY TaKas CHUCTEMa OIHOBpE-
MEHHO C yTeIlJIeHHeM oOecrieunBaeT HaumOoee JIETKOE ylIaleHue H30bITOYHON
BJIaTW M3 BHYTPEHHUX MOMEIICHUH, HECYIIMX CTCH W YTEIUTUTENS (3JaHHUE «JIbI-
muT»). B 3TOM Hanbomnee 4acTo BHIAT TJIABHOE U MPAKTUYECKU CAMHCTBEHHOE
MPEUMYIIECTBO TAKOH CHUCTEMBI Iepe]l HeBEHTHIIIUpyeMoid. [Ipu 3ToM odeBUHBI
JIBa BBIBOJIA!

e UEM MEHBIIIC MPEMSITCTBUN K MEPEMEIICHUI0 BO3AyXa B BO3IYNTHOW IMPO-
cloiiKe, TEM OHA Jy4Ille BEHTUJIUPYETCS U JIerue yAalsercsl n30bITOUHas Bliara
W3 3IaHMNS;

e HapyXHas O0JIUIIOBKA BBITIOTHSET 3aIIUTHO-ICKOPATHBHYIO POJb, M OTBEP-
cTHsl B Hell (IIBBI M IIEH) SBISIOTCS JTHOO TEXHOMOTHYSCKMMH (W3-32 HEBO3-
MOXKHOCTH TIO-J[PYrOMY 3aKpENHuTh OOJIMIIOBOYHBINA MaTepuai), JTU0O mpeiaHa-
3HAYEHHBIMU JJIS1 JOIMOIHUTEILHON BEHTHIISIIIUN.

Br13biBaeT cOMHEHHE TOT (PakT, YTO 3TO TOJBKO YacTh TeX (PM3HUECKUX
MPUHIIMIIOB, KOTOPhIE OTIMYAOT TaKue (pacajibl OT YTEIUICHHBIX (hacasoB C BO3-
JYITHBIM 3330POM U CIUIOIIHON BHEIIHEH 3alUTHO-JIEKOPATUBHON OOJIUIIOBKOM.
SIcHO, YTO TIPH JOCTATOYHOM BEHTWISAIMH (TIOJIyBa BHU3Y U BBITYCKHOHN IIIEIH
CBEpXY) IIBBI W IICTM HAPY>KHOU OOJUIIOBKM HEOOXOIUMO MHHHMH3HPOBATH,
YTOOBI YMEHBIIIUTh MTPOHUKHOBEHUE BHYTPh aTMOC(EPHBIX OCAIKOB.

B mpocrnoiike mMpoTeKaroT CIOKHEHINE MPOIecChl Kak BIarooOMeHa, Tak
Y a3pOJMTHAMHKH BO3AYIIHBIX MacC, KOTOPbIE TPEOYIOT TIIyOOKOro ySACHEHUS Ha
OCHOBE KOMIUICKCHBIX MCCIICOBaHMI C pa3paboTKoi MeToauk pacueroB. Cero-
JTHS OTCYTCTBYIOT CBEICHHS O TPEOYEMBIX pacxojax BO3ayXa Ui YIAJICHUS U3
MPOCJIOEK BONSHOrO mapa. Jlake pacdeTsl MO yBSI3KE MOTEPh MABICHUS MPH
JBUKCHUW BO37yXa 0€3 MPOHMKHOBEHHUS JOMOJIHUTEIBHBIX Macc 4epe3 IIeiu
OOJIIIOBKM HE MMEIOT YETKMX perijaMeHTalluidi M MaTeMaTUYeCKUX OMMCAHHN
B 3aBUCHUMOCTH OT BBICOTHI, IIIMPUHBI MPOCIONKN U KOJIWYeCTBA Bo3yxa. OKOH-
YaTeIbHO HE OMPE/EIICHbI HCXOHBIC TapaMETPhI — TEMIIEpaTyphl pacueTHas JIs
OTOIUICHUS WK OTOIMUTEIBHOTO TIEPHO/IA.

[Ipu pacdere BETPOBBIX HATrPYy30K OOIBIIE BCETrO MPOOJIEM BO3HUKAET B 00-
JIACTH CTPOUTENLHOW adpPOJAMHAMHKH, UYTO TPEOYeT MPOBEICHHS CEPhE3HBIX HC-
cienoBanuii. Hampumep, Kak ONpeNeNUTh CKOPOCTh BO3IYIIHOTO IMOTOKA 3a
SKpPaHOM, €CIIM U3BECTHO, YTO OHA W3MEHSCTCS B 3aBUCHMOCTH OT BEIHYUHBI
BO3/YIIIHOTO 3a30pa, pa3Mepa DJIEMEHTOB OOJUIIOBKH, IIMPUHBI MEKIIMTHBIX
IIIBOB, BBICOTHI 3JIJaHUS, BETPOBBIX HArPY30K U T. 1.7
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[TocrosiHHBIE TPYIHOCTHM BO3HUKAIOT MpPH IMPOEKTUPOBAHWUU YHUKAJIBHBIX
obbekroB. B nmpunnune B THITA, KOTOpbIMH MOJB3YIOTCSI B HACTOSIIIEE BpeMs,
MPHUBEACHBI PEKOMEHIAIINH 110 Ha3HAUCHUIO ad3pOANHAMHUYECKUX KO3 PHUIMEH-
TOB, HO BCE OHU JCHCTBUTEIBHBI JUIIb AN 3JaHUH MPSAMOYTOJBHOM B IJIaHE
¢opmbl. OnHAKO B MOCIETHHE TOAbl HAMETHIIACh TEHIACHUUS K YCIOKHEHHUIO
MPOEKTOB, YBETHMUUBACTCS KOJIMYECTBO YHUKAJIBHBIX OOBEKTOB, OTIUYAIOIINXCS
BBIPA3UTENbHON IJIACTUKON, CIOXHBIM OOBEMHO-TIPOCTPAHCTBEHHBIM PEIICHH-
€M, HaMEeYaeTcsi MacCOBOE CTPOUTENBCTBO BBICOTHBIX 31aHuit. Kak Oymyt pabo-
TaTh Qacagpl TAKUX apXUTEKTYPHBIX LICACBPOB B YCIOBHAX PE3KUX IEpPEnaioB
JTaBJIEHHUS B MecTax INepeTekaHus Bo3ayxa? Kak BBIMONHATE KOMIIJIEKCHBIE pac-
YeThl KOHCTPYKLIUH CUCTEM YTEIICHHSI C YUETOM BETPOBBIX HArpy30K Ha BBICOTE
100 M u Gonee?

Ouenp BaxkHast mpodeMa — JONTOBEYHOCTh cucTeM. CTposiTcs 31aHusl BBICO-
KOT'0 KJ1acca, KOTOpble TOMbKHBI pociykuTh 50—-100 ser u Oonee. Hepeaxo mo-
CTaBIIMKH BEHTWJIMPYEMBIX (hacaJioB AAlOT TapaHTUIO JMIIb Ha TOJ, MpaB.a,
yBepsisl IPU ATOM, YTO ACHCTBUTENBHBINA CPOK CIYXKOBI CHCTEM ropasno OojblIe,
Hanpumep 12 ner. [losTomy yxe cerofgus B (acagocTpoeHUH HEOOXOIUMO HUC-
M0JIb30BaTh TaKHE TEXHOJIOTUH 3aIlUTHO-IEKOPAaTHBHON OTIEIKH Hapy)KHBIX
CTEH, YTOOBI JOJNTOBEYHOCTh (pacama Oblla cCOM3MEpUMa CO CPOKOM CIIY>KOBI
3MaHUSA. A 3TO O3HAYAET, YTO B MPOEKT JOJKHBI 3aKJIaJbIBATHCSA MaTepHalbl,
CIIOCOOHBIE POCTYXUTh He MeHee 50 seT.

JlocTrmkeHne HOpMHUPYEMBIX 3HAYE€HUI COPOTUBIIEHUS TEIIONEPEaade CTEH
C BEHTWJINPYEMBIMHU (acagamMu — 3TO 3a/1a4a, KOTOPYIO HaJ0 pelaTh C y4eToM
BIIMSHUS KPENEKHBIX 3JIEMEHTOB M3 IJIACTMACCHI, aJIIOMUHMS WIH cTamd. Me-
TaJJI0OEMKOCTH (hacasHON CHCTEMBI BBICOTHOTO 3aHus OyZeT HaMHOro OoJblie,
HEKEJIN METaNIOEMKOCTh CHCTEMBl MalO3TaXHOro oOBbekTa. B cBs3M c 3THM
BO3HHMKAeT MpoOieMa MOBBILEHUS KOI(P(UIMEHTa TEMIOTEXHUYECKOW OAHO-
poaHocTu ¢acagHON CUCTEMBI.

Ilockonpky y ctanu Ko3(pQUIMEHT TEIIONPOBOAHOCTH B HECKOJIBKO Pa3
MEHbLIIE, YeM Y aTIOMUHUS, Ha 3/JaHUSX MOBBILICHHON 3Ta>KHOCTH LIeIeco00pas-
Hee MPUMEHSTh (pacagHble CHCTEMBI, OIIOPHBIE IEMEHTHl KOTOPBIX M3TOTOBJIE-
HBl M3 KOPPO3HMOHHO-CTOMKOHM cTanmu. OmHako Ui JIIOOBIX BHAOB 3JIEMEHTOB
KperyieHus HeoOXOANMO 3HATh KO3(Q(HUIHMEHT TEMIOTEeXHUYECKOH HEOIHOPOA-
HOCTH KOHCTPYKLHWH, 3HAYEHHUS KOTOPBIX IPUBEAEHBI B MOCOOUSIX Ui OTpaHU-
YEHHOI'0 KOJIMYEeCTBAa KOHKPETHBIX MHXKEHEPHBIX pemieHnid. Kak crnencrsue, mis
MOJABJISAIOIET0 YHCIa CUCTEM CONPOTUBIICHUE TEMJIONepenade CIeayerT Orpe-
JeNsTh Ha OCHOBAHMU PACUYETOB TEMIIEPATYPHBIX IIOJICH, MPOrpaMMbl KOTOPBIX
IUIS TPEXMEPHBIX MOoJIel KpaiiHe CIOKHBI U MHXEHEPHbIX 3af1ad. Takum obpa-
30M HACYIIHOW SIBJSIETCS HEOOXOOMMOCTh Pa3pabOTKH MOCOOMIl 1O pacuery
MHOTOYHUCIIEHHBIX KOHCTPYKIIMHA TaKUX CHCTEM C TaOJWLAMM CHpPaBOYHBIX JaH-
HBIX JUTS MHKEHEPHBIX PacdeToB.

OTcyTcTBUE 3aKOHOMEPHOCTEH, OMHMCHIBAIOIIUX (DU3NYECKUE IPOLIECCHI
B IIPOCIIONKax (acaJHbIX CHCTEM C BO3AYIIHBIM 3a30pOM, IIOCTaBHJIM 3HAK pa-
BEHCTBAa MEXIy NMPOEKTUPOBLIMKOM U Pa3pabOTUYUKOM cucCTeMbl. [IpoexkThpos-
LIMKa HE OYeHb MHTEPECYeT, KyJaa OylIeT IBUTaThCsl BO3AYX B 3a30pe€, UTO TaM
OyZIeT NpoUCXOIUTh, TOCKOJIbKY BEHTHIUpPYEMbIE (acaibl — 3TO MPEXIE BCEro
CPEACTBO pean3alyi TBOPYECKHX 3aMBICIIOB M JIMIIb IIOTOM — METOA yTeIlle-
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HUA 30aHUd, IYCTb HAXC U BBICOKOB(l)(l)eKTI/IBHLIf/’L HpOCKTHpOBH.[I/IKy BaXHO
3HAaTb, KAKUMH KOHCTPYKTUBHBIMH U APXUTCKTYPHBIMU BO3MOKHOCTAMH obna-
Aal0T BCHTCUCTCEMBI, CYHICCTBYIOT JIN KaKI/IC—HI/I6y'Z[I: OrpaHUYCHUA TIPU UX HC-
MMOJIb30BaHWH, KOI'la U KaK MOXHO INPUMCHATH HOI[O6HBIC TEXHOJOI'MHU, U BOBCEC
HE00s3aTeNBHO pa361/1paTLcsI BO BCCX TOHKOCTIAX (1)I/I3I/IIICCKI/IX mponeccoB, KOTO-
PbIC U3JIOKCHBI BBIIIC.

BBbBIBO bl

CucTeMBbl yTEMJICHUS HAPYXKHBIX CTCH 3JaHUH U COOPYXCHUN ¢ BEHTHUIHPY-
EMBIMHA BO3IYIIHBIMH MPOCTIOHKaMH — BHEProdhGeKTUBHOE M JIOCTATOYHO
CITOXHOE, HAYKOEMKOE HaIpaBJicHHE B (pacagocTpOCHUH.

Jlnst moBbIIeHUS SHEProd(h(HEKTUBHOCTH TAKUX CHUCTEM, OOCCIICUCHUS WX
Oe3omnacHoCTH ¥ 3(PPEKTUBHOCTH HEOOXOAUMO:

1) coBepIlIeHCTBOBaTh HOPMATHUBHYIO 0a3y, B KOTOPOH B JOCTATOYHON Mepe
peryiaMeHTHPOBATh TMPOIECChl MPOCKTHPOBAHMUS, H3TOTOBJICHHUS, MOHTa)Xa |
9KCIUTyaTaI[MH CHCTEM;

2) mOCTaTO4HO TITyOOKO MCCIEA0BATh BOMPOCHI, CBSI3AHHBIC C (DU3HUYCCKUMHU
MpoIlecCaMU B BEHTHIIMPYEMBIX (acaaax:

e COBEPIIICHCTBOBAHHUEC METOMUKH pacuera MPUBEACHHOTO COMPOTHBIICHHUS
TerIonepeaaye;

¢ pa3paboTKy METOMUKH pacueTa TEIIOBO3YIIIHOTO PSKUMA B BO3IYIITHOM
3a30pe;

e YTOUHEHHME METOIUKH pacyera BJIAXXHOCTHOTO P&KUMa BCEH KOHCTPYKIUH
B IEJIOM;

¢ KOPPEKTUPOBKY METOJUKH pacueTa TeMIEePaTypPHbBIX JepopMaIuil sieMeH-
TOB KOHCTDPYKI[HH;

e pa3pabOTKy METOMUKHU ONMPEACTCHHS ONMTUMATBHBIX XapaKTEPUCTHK THAPO-
BETPO3AIIUTHI, B TOM YHCIIC a9POTUHAMUICCKUX XaPAKTEPUCTHK CHCTEMBI.
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