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WH)XEHEPHBIE TEXHOJIOTUN B CTPOUTEJILCTBE
MH®OPMAITMOHHBIN BJIOK

TEMA. Hugppoeuzayun ¢ cmpoumenvcmee. Cucmemol
JHcusHeobecneueHus 30aHUIL U UX KOMRbIOMEPHbLe MOOEIU: 6EHMUNAYUA,
6000CHADIICEHUE U 60000MBe0CHUE, 2A30CHADIICCHUE

Heny 3anamun. chopmupoBaTh o00IIee MpEACTaBICHUE O Ha3HAYECHUU
WHKCHEPHBIX ~ CHUCTEM  BEHTWIALMHM,  BOJOCHAOXKEHHS,  BOJOOTBEICHUS,
ra3ocHa0KeHUsl, O3HAKOMUTh C MPUHIMIIAMU KOHJIUIIMOHUPOBAHMUS, PACUIUPUTD,
YIJIyOUTh U CUCTEMATU3UPOBATH 3HAHUS yUalIUXCs O crenupuKe 1 MHOTOOOpa3uu
WH)XCHEPHOU [ICSITEIbHOCTH, €€ COLUAIBHOM, 3KOHOMMYECKOM M KYJbTYPHOU
3HAYMMOCTH; pPa3BUBaTh TEXHOJOTMYECKOE MBIIUICHUE Y4YalluXcs; pPa3BUBATh
MOTHBAIIMIO K OCO3HAaHHOMY TIPOQECCHOHAIBLHOMY BBIOOpPY, COJEHCTBOBATH
YAOBJIETBOPEHUIO TOTPEOHOCTH B  NPO(PECCHOHATBHOM  CAMOOIPENEICHUN
nocpeACTBOM  (OPMUPOBAHUS  TMO3UTUBHOIO  OTHOIIEHUS K  WHXXCHEPHOMU
JESITETbHOCTH.

AHHOomayusa. CUCTEMBbI BOJOCHAOKEHHS W BOJOOTBEACHUS, OTOIUICHHS,
BEHTWJILIMM U KOHAMLIMOHUPOBAHUS BO3JyXa SBISIIOTCA HEOTHEMIIEMOM YacCThbIO
3IaHUM U COOPYKEHUI, 00pa3yrolie BHYTPEHHIOI HHKEHEPHYI0 HHPPACTPYKTYPY
00BEKTa; paccCMaTPUBAETCA UX KIAaCCU(UKAIINS U OCHOBHBIE DJIEMEHTHI.

OcHogHble 60nPOCHL 014 PACCMOMPEHUSA HA YUEOHOM 3AHAMUL.

Cucrembl )KU3HEOOECTIEYEHUSI— ATO BaXKHASI COCTABIISIONIAS KAXKIOTO 31aHUS
U coopyxeHus. brmarogaps uM moMelleHus, TAe >KUBYT WM padOTaIOT JIIOAH,
CTaHOBSITCS PUTOAHBIMHU JJIs1 KOM(OPTHOM KUZHEAEATETbHOCTH.

K Taknm cucrtemam oTHOCATCS:
- BOJIOCHAOKEHHE;

- BOJIOOTBE/ICHHUE;

- Ta30CHA0KEHHE;

- DJIEKTPOCHAOKEHNE;

- OTOIICHHUE;

- BEHTUJIALIMSL.

NnxenepHsie CHUCTEMBI
3MaHUN U COOPYKEHHH — ATO COBOKYMHOCTh KOMMYHHUKALIUHA, 00OpYyIOBaHUS U
COOPY’)KEHHUM, CIyKaluX Ui KU3HeoOecrneueHuss OOBEKTOB M 00pa3yIomuX
BHYTPEHHIOIO MH)KEHEPHYI0 HH(PACTPYKTYPY OObEKTA.

[IpoekTupoBaHre U MOHTaX MHXKEHEPHBIX CHUCTEM — HEOOXOIMMBIEC STallbl
IIPU CTPOUTENBCTBE JIFOOOr0 0OBEKTA.

B COBOKymHOCTM 3TH CHCTEMBI CO3Jal0T KOMGOPT U  MO3BOJSIOT
NOJJIEP)KUBATh KaUeCTBEHHbIE ycioBUs. Eciin X0Ts Obl 07]HA U3 CUCTEM MepecTaéT
(GyHKIMOHUPOBATh HOPMAJIbHBIE YCIOBHS KU3HU U TpyJa Hapywatorcs. [loaTomy




BOXKHO MOJJIEP)KMBATh KOMMYHHUKAIIMM B pabouyeM COCTOSTHUU, CBOEBPEMEHHO
IPOU3BOJAUTH PEMOHT U MPOPUIAKTHKY BaXKHEHIITNX U BTOPOCTEIIEHHBIX Y3JIOB.

Bce BHyTpeHHME HMH)KEHEPHBIE CHUCTEMBI 3aHUU U COOPYKEHUH YCIOBHO
MOXHO Pa3[eNUTh Ha JBE TIPyNIbl — JIOMalIHUE W KoMmMmepueckue. JlomaiiHue
BHYTPEHHHE MH)KEHEPHBIE CUCTEMBI IJIaBHBIM 00pa30M MPOEKTUPYIOTCS B JKUJIBIX
3JTaHUSIX.

Yro kacaercd KOMMEPYECKHX WM MPOMBIIUIEHHBIX, TO TaKUE CUCTEMBI
MPOCKTUPYIOTCS MHAUBUAYAJIBHO [UJISi KaXKJOTO TMPOM3BOJICTBEHHOIO OOBEKTa,
4TOOBI 00ECIICYUTH ONTUMAJILHBIE YCIOBUS TPY/a.

KpoMe OCHOBHBIX WHKEHEPHBIX CHCTEM TaKXE€ MOXXHO BBIICIUTh PAJl
JOTIOJIHUTENBHBIX, CPEAN HUX:

- CHCTEMA MTPOTUBOIOKAPHOM 3aLIUTHI;

- OXpaHHas CUCTEMA;

- CUCTE€MAa KOHJIULIUOHUPOBAHMUS.

1. Cucmembl 8000CHAOI}CEHUS, UX KAACCUPUKAYUS U OCHOBHbIE 3.1 MEHMbI

CucremMa BojocHaOXeHUs (BOJOMPOBOJ) MPEICTABISET COOONM KOMILIEKC
B3aMMOCBSA3aHHBIX [0 [apaMeTrpaM M peXumMaM padoThl  MHKEHEPHBIX
BO/IOXO3SIICTBEHHBIX COOPYXEHHM M YCTPOMCTB, MpeIHa3HaYeHHBIX I 3a0opa
BOJbI U3 IPUPOAHBIX HCTOYHUKOB, YJIYUYIIEHUS €€ Ka4eCTBa, TPAHCIIOPTUPOBAHUS,
XpaHEHUs U M0Aauu NOTPEOUTENIO.

CucreMbl BOJOCHA0XKEHHUS [TOIPA3CIIAIOTCS Ha TUIIBL:

1) no suody 6oooucmounuxa.

—C HUCIIOJIb30BAHHUCM o » p—
[TOBEPXHOCTHBIX BON (peKH, o3epa, v 7 | A&
BOJIOXPaHMJIMIIA); - T it —

—C HCTIONIb30BaHIEM | e
MOA3EMHBIX BOL;

—C HUCIIOJIb30BaHUEM

CMEIIIAHHOTO TTUTAHHUS M3 PA3JTHYHBIX
BUJIOB BOJJOMCTOYHHKOB;

2) no HaA3HAYEHUIO:

— XO3SUCTBEHHO-TTUTHEBBIC :
(oOcimykuBaromye OBITOBBIE HYKIbI -+ Nt — e
HaceJIeHus );

— MPOU3BOJICTBEHHBIC  (YIOBJIECTBOPSIOMINE  TEXHOJOTHYECKHE  HYKIBI
IPOMBIIIICHHBIX MTPEANIPUATHHI, TPAHCIIOPTa, SHEPTCTUKH );

— MPOTHUBOIOXKAPHBIE (IS MOAaYX BOJBI BO BPEMsI TYIIICHHS IT0KAapPOB);

— oObeuHEeHHBIE  (YIOBJICTBOPSIIOIIME HYXJIBI BCEX  IEPEUMCIICHHBIX
MOTpeOUTENeH WM B KAKOM-JIMOO X COUCTAHHH );

3) no cnocoby noodvema 600bi:

— HarHeTaTeJbHBIC — BOJIA IMTOAACTCS MMOTPEOUTEITI0 HACOCAMHU;

— IPaBUTALIMOHHBIC, WIIM CaMOTEUYHbIC (BOJAa OT MCTOYHHMKA K MOTPEOMTEIIO
MOCTYHaeT CaMOTEKOM);

— KOMOWHHUPOBAHHEIE;




4) no meppumopuanbHoMmy oxeamy 6000nompedoumenei.

— MECTHbIE (JIOKAJIbHBIE);

— NPOMBIIJICHHBIE, TTPeAyCMaTPUBAOIIE 00ecrieYeHHE BOJION OTACIBHBIX
00BEKTOB;

— IEHTpaJIM30BaHHbIC, O0ECIEUUBAIONINE BOJOM BCEX BOJIOMOTPEOUTENECH,
PACIIONI0KEHHBIX B JIAHHOM HACEJICHHOM ITyHKTE;

— IpYIIOBbIE (PalOHHBIE), 00ECTIEYMBAIOIINE BOAOK HECKOIBKO HACEIIEHHBIX
MYHKTOB BO BCEM TEPPUTOPUATBLHOM PailoOHE;

5) no xapaxmepy ucnonvbzoéanusi 600bi:

— OpsIMOTOYHBIE (BOJY TOCJIE OJHOKPATHOTO HMCIOJIb30BAHMS BBIMYCKAIOT B
KaHaJIM3allMIo, 3aTeM B BHUJE CTOYHBIX BOJ OYMIIAIOT M COPACHIBAIOT B PEKU WJIU
BOJIOEMBI);

— 00opoTHBIC (BOAY TOCIE WCHOIB30BAHUS JJII TEXHUYECKHX IIeJIeH
OUHUILAIOT U OXJIAXKIAIOT, 3aTEM MHOTOKPATHO UCIOJIB3YIOT Ha TOM K€ O0BEKTE);

— C TOBTOPHBIM HCIIOJB30BAaHWEM BOJIbI, B KOTOPBIX BOJYy TMOCIE €€
UCIIOJIB30BaHUs B OJHOM 1I€X€ HAMPABJISIOT B IPYTOM U T. 1., IOCJE TOCJIECIHETO
HCIIOJIb30BaHUs cOPAChIBAIOT B KaHAIU3AIIMIO;

CucTteMbl BOJIOCHA0KEHHS YCTPAUBAIOT I10 ONPEISICHHBIM CXeMaM, KOTOPbhIe
NPEACTABIAIOT  COOOM  COBOKYIMHOCTH  COOPYKEHHH  BOJIONIPOBOAA U
MOCJIE0BATEILHOCTh MX PACIIONIOKEHHS Ha MeCcTHOCTH. [IpoekTupoBanue mro060ro
BOJIONIPOBO/Ia HAYMHAETCSI C BBIUEPUMBAHUS €r0 CXEMBbI B IIJIAHE U OMNPEACIICHUS
COCTaBa COOPYKECHUMU.

dakTopaMu, ONPEIETAIONIMMU BUJ CXEMbI BOJIOCHA0XKEHUSI, SBJISIIOTCS THUII
UCIIOJB3YEMOr0 MCTOYHMKA W KauyeCTBO BOJbI B HEM, BHUJ NOTpeOUTENeH U
TpeOOBaHUsI, MPEIBABISIEMbIE UMU K BOJAE, pelibed) MECTHOCTH, MOIIHOCTH
BOJJOMCTOYHMKA M €ro yAaJICHHOCTh, Tpedyemasi KaTeropusi HaJle)KHOCTU
BojooOecrieueHUss M T. J. B HadanbHOW CTaguyd MPOCKTUPOBAHUSI OOBIUHO
COCTABJISIIOT JIBE WM 0o0jiee BO3MOXKHBIE CXEeMBI BoagocHaOxeHusa. Hambosee
BBITOJIHBIN BapHaHT BEIOMPAIOT HA OCHOBE TEXHUKO-IKOHOMUYECKOTO pacyeTa.

JIBe XapakTepHbIE CXEMbl BOJIOCHA0KECHHS ¢ TIOBEPXHOCTHBIM U MOJI3EMHBIM
BOJIOUCTOYHMKAMHW M B3aWMMHOE PACIOJIO)KEHUE OCHOBHBIX BOJOMPOBOJIHBIX
COOpPYKEHUU TIPUBEJICHBI Ha pHUCYHKE 1 C ydeToM ocoOeHHOCTel penbeda
MECTHOCTH.



1 — peunoii Bogo3abop; 2 — HacocHas cTaHus 1-ro moabema; 3 — BOJOOYUCTHAS CTAHITHUS;
4 — pesepByapbl YHCTOH BOJBI, 5 — HAcOCHas CTaHIUS 2-TO TOJbeMa; 6 — BOJOBOIBI, 7 —
BOJIOHANIOpHasi OarmHs; 8 — BOAONMPOBOAHAs ceTh; 9 — o00bekT BomocHaOxkeHus; 10 —
bE30METpUYCCKasl JIMHKS MPH MaKCHMalIbHOM BoJoNOTpeOaeHun u3 cetu; 11 — To ke, mpu
MaKCUMaJIbHOM TPaH3UTEC BOJbI B 6ameo
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3 — BOJIOOYKCTHAS CTaHIMsI; 4 — pe3epByaphbl UUCTOM BOJIBI; 5 — HACOCHAsI CTAHIIHS 2-TO
nobemMa; 6 — BOJJOBOJIBI; 7 — BOJIOHAMOpHAs OantHs; 8 — BOAOMPOBOIHAS CeTh; 9 — 00BEKT
BosocHaOkeHust; 10 — mpe3oMeTpuuecKkas THHHS IPU MAKCUMAIBHOM BOJIOTIOTPEOICHUH U3
ceTH; 12 — 3KCIUTyaTaIllMOHHBIA BOJOHOCHBIN TOPH30HT; 13 — BO/103a00pHBIC CKBAXHHBI; 14 —
MOTPYKHOM AJeKTpoHacoc; 15 — nmbe3oMeTpuueckas JHHHS BOJOMPOBOIA MPU MaKCUMATbHOM
YPOBHE BOJIbI B OaKe OarrHu

Pucynox 1. — Cxema so0ocnaborcenusi: (@) npu ucnonb308anul NOBEPXHOCHHbBIX
600, (0) npu UCNONIBL30BAHUU NOOZEMHBIX 800



2. Cucmemvul BodoomeedeHusi, ux Kaaccugukayusi U OCHO8Hble 3/1eMeHMbl

B ropomax u aApyrux HaceJIeHHBIX IYHKTaX OOpPa3yrOTCS 3arps3HEHUS
Pa3IMYHOTO XapaKTepa, CBSI3aHHbBIC C MOBCEIHEBHOM JEATEILHOCTBIO YenoBeKka. K
TaKUM 3arps3HEHUSIM OTHOCATCS (DU3HOJIOTHYECKHE OTOpPOCHl 4YeJIOBEKa U
JKUBOTHBIX, a TaK)Ke 3arpsA3HEHHBIC BOJbI W3 OaHb, MPAavyeyHbIX, BaHH, JYIIEH, OT
MBITbSI TPOJIYKTOB MHUTAHUS, MOCY/bI, MOMEIIEHUH, yiaull U Jp. B OGonbmiom
KOJIMYECTBE 00Pa3yIOTCs 3arps3HEHUS M Ha MPOMBINIICHHBIX MPEANPUATHIX. ITO —
MOJTyYaroIIMecss B Pe3yIbTaTe TEXHOJIOTHYECKHUX IMPOIECCOB OTOPOCHI M OTXOJBI,
pa30aBJIeHHBIE B TOW WJIM MHOM CTEIEHU BOJIOH.

Bona, kotopast Obl1a UCIIOIB30BaHA I PA3IMYHBIX HYXJ U MOJy4Hia MpU
ATOM JIOMOJIHUTEIbHBIE MPUMECH (3arps3HEHHUs), U3MEHUBIINE €€ XUMHUYECKUU
COCTaB WX (DU3UIECKHE CBOMCTBA, HA3BIBACTCS CTOYHOM BOJIOM.

Conepxaniuecs B CTOYHOW BOJIE OPraHUYECKHUE 3arpsi3HEHUS] 3arHUBAIOT U
CIIy>KaT CpelIoW ISl Pa3BUTHS MUKPOOPraHMW3MOB, B TOM YHUCJIE€ MATOT€HHBIX, T.€.
TaKuX, KOTOPBIE BhI3bIBAIOT MH(EKIIMOHHBIE 3a001eBaHUsl. Pa3nuuHbie XUMUYECKHE
COCIMHEHUs, He(PTEnpOayKThI, >KHUPBI, Macjia, CMOJIbI, SJIOBUTHIC BEIIECTBA
CIIOCOOHBI YOUTH BCE )KMUBOE Ha 3eMJIE U B BOJAHBIX OOBEKTAX.

B 3aBHCHMMOCTH OT MPOUCXOKICHUS CTOYHBIC BOJIbI MOAPA3ACISAIOT Ha:

- XO03SIMCTBEHHO-OBITOBEIC;

- IIPOU3BOICTBEHHBIE (TPOMBILIUICHHBIE);

- MTOBEPXHOCTHBIE.

X035HCTBEHHO-OBITOBBIE CTOYHBIE BOJIBI 110 MPUPOJC 3arps3HEHUs ACIATCS
Ha:

- (dhekaapHbIe, MTOCTYNAIOIINE U3 TyaJIeTOB U 3arpsA3HECHHBIC B OCHOBHOM
(U3HUOIOTHIECKIUMHU OTOPOCAMH;

- XO34MCTBEHHbIC, TOCTYMNAIONIME W3 PAKOBUH, YMBIBAJIHLHUKOB, BaHH,
TpAaroB, a TakKe U3 0aHb, MPAYEYHBIX, AYIICH, MOCIE MBIThS IIOMEIICHUHN U JP.

CocraB OBITOBBIX CTOYHBIX BOJ Oosiee WM MeHee OaHooOpa3eH. OH
XapaKTEepU3yeTCAd COJECp)KAaHUEM B OCHOBHOM OpPraHUYECKUX 3arpsi3HEHUN B
HEPACTBOPEHHOM, KOJUIOMJHOM W PACTBOPEHHOM COCTOsSIHUAX. KoHueHTpanus
3arpsi3HEHUN 3aBUCHUT OT CTETICHU Pa30aBIICHHS UX BOJIOIPOBOIHOMN BOJIOM.

[TponsBoACTBEHHBIE CTOYHBIE BOJBI 00pa3yIOTCS B pe3yJIbTaTe 3arpsA3HCHUS
BOJIONIPOBOJIHOM BOABI B IMPOIIECCE HCIOJb30BaHUS €€ B IPOU3BOJICTBE.
[Tpor3BOICTBEHHBIE CTOYHBIE BOJIBI ACISATCS HA 3arpsI3HEHHBIC U YCIIOBHO YHCTHIE.

CocTaB M KOHIIEHTpAIUs 3arpsA3HCHUN MPOU3BOJICTBEHHBIX CTOYHBIX BOJI
BeChMa pa3HOOOpa3HBl, TaK KaK OHM 3aBHUCSAT OT XapakKTepa IpPOU3BOICTBA,
BBIITYCKAEMON TMPOAYKIMM W OCOOEHHOCTEM TEXHOJOTHYECKOro IMpolecca.
HexoTopbie Mpou3BOACTBa JalOT HECKOJIBKO BUJIOB CTOYHBIX BOJI C Pa3IMYHBIM
COCTaBOM M KOHIICHTpAlUMEH 3arpsA3HCHUN. 3arpsi3HEHHBIC MPOU3BOIACTBEHHBIC
CTOYHBIE BOJIbI MOXHO pPa3JCJIUTh HA COJIEpKAIME B OCHOBHOM OpPTraHUYECKHE
3arpsI3HEHUS] U COJIEPIKAIME B OCHOBHOM MHUHEPAJIbHBIE 3arpsi3HEHHUS. Y CIIOBHO
YUCTBIC BOJbI, COJICPKAIIME BEChbMAa Majo€ KOJUYECTBO 3arpsA3HEHUN, MOKHO
CIIyCKaTh B BOJI0OEM 0€3 OYUCTKH.



[ToBepXHOCTHBIE CTOYHBIE BOJIbI OOpa3ylOTCs B PE3yJIbTATE BBIMAJACHHUS
JIOK/IeH U TasiHUSI CHETOB U JIEJISTCA COOTBETCTBEHHO Ha JIOK/IEBbIE U Talibie. OTBOA
U 00e3BpEeKMBAaHME MOBEPXHOCTHBIX CTOYHBIX BOJI TaKXe€ BXOJAT B 3ajady
KaHaJIU3aluu.

[ToBEpXHOCTHBIE CTOYHBIE BOABI COJIEPKAT MPEUMYIIECTBEHHO MUHEPAJIbHbBIC
3arpsI3HEHUST W B MEHBIIEM  KOJIMYECTBE  OPraHUYECKHUE  3arpsi3HEHUS.
[ToBepXHOCTHBIE CTOYHBIC BOIBI, 00PA3yIOINECS HAa TEPPUTOPHUIX MPOMBIIIIICHHBIX
NPEANPUATUNA, COJIEPKAT OTXObI U OTOPOCHI COOTBETCTBYIOIIUX MPOU3BOACTB. J{7st
MOBEPXHOCTHBIX CTOYHBIX BOJ  XapakTepHa OoJibliasi HEPABHOMEPHOCTh
MOCTYIUIEHUSI B KaHAM3aluo. B cyXyro moroay oHM COBCEM OTCYTCTBYIOT, a B
NEPHUO/]T CUIIBHBIX JIMBHEH UX KOJMYECTBO ObIBAE€T BEChbMa 3HAUUTEIIbHBIM.

[ToanepxaHue cCaHUTAPHOTO OJIArOMOIYYHrs TOPOJIOB U JIPYTUX HACEJIEHHBIX
MYHKTOB, @ TaKX€ MPOMBILIUICHHBIX MPEANPUATAN BO3MOXKHO TOJIBKO TMpHU
CBOCBPEMEHHOM YJAJICHUHA C 3aHUMAEMOM HMMH TEPPUTOPUU CTOYHBIX BOJ C
MOCJEAYIONIEH UX OUYHUCTKON 1 00€33apaKuBaHUEM.

Kananuzamus npeacraBiseT coO0M KOMIUIEKC MHKEHEPHBIX COOPYKEHUHN U
MEPOIPHUITUN, IPETHAZHAYEHHBIX JJIS1 CICTYIOIIUX LETICH:

— MpUeMa CTOYHBIX BOJI B MECTaX MX 00pa30BaHUs U TPAHCIOPTUPOBAHUS UX
K OUYHUCTHBIM COOPYKEHUSIM;

— OYHUCTKHU U 00€33apakKUBaHUs CTOYHBIX BOJI;

— YTWIM3AlWH TIOJE3HBIX BEIIECTB, COAECPKAIIMXCA B CTOYHBIX BOJIAX M HUX
OCaJIKE;

— OTBEJICHUS OYMILIEHHBIX BOJI B BOJHBIE OObEKTHI

[Ipu KaHanM3allMd CTOYHBIE BOJBI IO TMOJ3EMHBIM TPYyOOIPOBOAAM
TPAHCIIOPTUPYIOT HA OYUCTHBIE COOPYKEHHUS, T'Z€ UX IOABEPrar0T WHTEHCUBHOU
OUYHCTKE MPEUMYIIECTBEHHO B MCKYCCTBEHHO CO3JAHHBIX YCJIOBUSAX. OUUIIEHHBIE
CTOYHBIE BOJBI OTBOJAAT B OJvKaWime BOAHBbIE OO0BEKTHL. st ycTpoiicTBa
KaHAJIM3aI[Mi HEOOX0IMMO HAJIMYME BHYTPEHHETO BOJIOIMPOBO/IA B 3/IaHUSIX.

Kananuzanus COCTOUT U3 CIACAYIOIIUX OCHOBHBIX 3JIEMEHTOB (PUCYHOK 2):

— BHYTPEHHUX KaHAIM3AUUOHHBIX YCTPOMCTB 3aHUN,

— Hapy»XHOW BHYTPUKBApPTAJIbHON KaHAIU3aMOHHOW CETH,

— Hapy»XHOM yJIMYHOM KaHAJIM3aLMOHHOM CETH,

— HAaCOCHBIX CTAHIIMHI U HAMTOPHBIX TPYOOIIPOBOJIOB,

— OYMCTHBIX COOPY>KEHUN U YCTPOMCTB JJIsl BBIITYCKA OYMILEHHBIX CTOYHBIX
BO/I B BOJIHBIN O0OBEKT.



BoHTUMALMOHHAN OTAYLUMHA
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Pucynox 2. — Kananuzayus 30anus

HapyxHas ynuuHas KaHaJIW3allMOHHAsI CETh MPEICTaBIIAET COOOM CUCTEMY
MOJI3EMHBIX  TPyOOIpPOBOJIOB, PUHAMAIOTIINX CTOYHBIC BOJIBI oT
BHYTPUKBAPTAIbHBIX CETEH U TPAHCHOPTUPYIOUIMX WX K HACOCHBIM CTaHIIUSM,
OUYHCTHBIM COOPYKEHHSIM U B BOJHBIA OOBEKT.

B 3aBucuMMOCTH OT XapakTepa OOCIYXMBA€MOW TEPPUTOPUH TOPOJCKHE
yJIWYHBIE CETH NPUHUMAIOT CTOYHBIE BOJBI OT BHYTPUKBAPTAIBHBIX HIHA OT
3aBOJICKUX  CETeW, MpOKJIaJAbIBAEMbIX Ha TEPPUTOPUU  IPOMBIIIJICHHOTO
OpEeIIpUITUS 1711 IPUEMa CTOYHBIX BOJ M3 LIE€XOB U 31aHUN BHYTPU MPEATPUATHUS.
B HekoTophIX ciyyasix 3aBOJICKME CETH MNMPHUCOSAUHSIOT K CIEUUalIbHOM CETU
IPOMBIIIJIEHHON KaHAIU3al|H.

3. Tennoza3ocHabiceHue u BeHMUASAYUS

Cucrema TEIUIOCHA0KEHUSI COCTOMT U3 CIEIYIOMUX (DYHKIIMOHAJIBHBIX
qacrel (pUCcyHOK 3):

— UCTOYHUK TEIJIOBOM sHeprun (korenbHas, TOLI);

— TPaHCIOPTUPYIOIINE YCTPOMCTBA TEIJIOBOM SHEPTUU — TEIIJIOBBIE CETH;

— NOTPEeOUTENN TEIIOTHI.
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HCTOYHUK TETLTOBOM TPaHCTIOPTUPYIOLINE MOTPEOUTEINb TEIUIOTHI
SHEpruM (KOTeNbHAsl,  YCTPONCTBA TEIIOBOM (cucTeMsl OTOTUICHUS U

TOII) SHEPI'HU — TEIUIOBBIC TOpSTYEeTO BOAOCHAOKEHUS
CECTHU JKUIBIX U O6H1€CTB€HHI)IX
3/1aHuil)

PucyHOK 3. — HeHmpa]ll/BOGaHHOe menaocHaodIcerHue

B kadecTBe TEIJIOHOCHUTENS B CHUCTEMaxX TEIJIOCHA0XKEHUS HCIIOJIb3YETCs
ropsiyast BOAa WM Iap.

JUIsT XO34MCTBEHHBIX HYKJ HCIOJIb3YE€TCs M OpraHW30BaHHas Iojaya H
pacrpejiesieHre ra30BOTro TOIUIMBA (IPUPOJHOTO Tasa).

[IpupoaHblii Ta3 UrpaeT BaKHEHIIYI0 pojib B SKOHOMHUKE JIFOOOW CTpaHBbI.
ITpesxxne Bcero, OH sA6nAemcs  6AdCHEUWUM MONIUBHLIM — Pecypcom  Ons
NpoU3800CmMeEa 1eKMpUYecKoll U Mmenioeol IHePUl.

CoBpeMEHHbIE CHUCTEMBl Ta30CHA0XKEHHsI — OTO HE TOJbKO CETh
TpyOonpoBogoB. HeoTpeMiemMoil 4acTbi0 OOBEKTOB Tra3opaclpeneaInuTebHON
CUCTEMBI SIBJISIFOTCSI CUCTEMBbI U CPEACTBA TEJIEMETPHUH, KOTOpblE 00ECIEYUBAIOT
HEIMpPEpPbIBHBI  KOHTPOJIb 32 pabOTOM  yNaJE€HHOTO U  TEPPUTOPUATIBHO
pPaccpeJOTOYEHHOTO  TEXHOJIOTMYECKOrO0  O00OpYJIOBaHMS, CHUTHAIU3UPYIOT O
HEIITaTHBIX CUTYalUsIX U aBapusiX, COOMPAIOT JaHHBIE O TEKYIEM COCTOSIHUU U
pexumax pabotel. B opranmzanusx benapycu yke IIHMPOKO NPUMEHSIOTCA
MyJIbTUIIPOIPAMMHBIE W MPOrPaMMHO-AIIApaTHbIE KOMIUIEKCHI, SBJISIOIIUECS
pe3yJIbTaTOM COBMECTHBIX pPa3pabOTOK CHEUAIKUCTOB pa3IMYHbIX OO0JacTew:
ra3ocHaOXXeHMs, TeIJIOCHAOKeHUs, XUMHUH, (Qu3nku, WHOOPMAITMOHHBIX
TeXHOJIOTUN. JlaHHBIE KOMIUIEKCHl KOHCONMAUPYIOT HMHGOpMalio o0 00beKTax
ra3opacnpefeuTeIbHOM  CUCTEMbl B €IMHYI LEHTpaJM30BaHHyI0 0a3y,
BBITIOJIHAIOT €€ YBS3KYy C TeoMH(GOPMAIMOHHBIMU CHCTEMaMH, a0OHEHTCKUMU
0azaMu U Apyrue QyHKIUH.



4. Cucmemul omonyienus, BeHMUIAYUY U KOHOUYUOHUPOBAHUS 8030YXA

CucteMbl OTOIUICHHS, BEHTWISIUM ¥ KOHIWIIMOHHPOBAHUS BO3yXa
o0ecreunBar0T HEOOXOAUMEBIEC MapaMeTPbl MUKPOKJIMMATA B MOMEIICHUSIX 3IaHHN
pa3nmyHOTo Ha3HaYeHUs. COCTOSIHUE BO3YITHON CPEJIbl B TIOMEIIEHHUSIX OKa3bIBACT
CYIIIECTBEHHOE BIIMSHUE Ha 3JI0POBHE JIFOJICH, X0 TEXHOJOTHUECKUX MPOIIECCOB U
Ka4eCTBO BBIITYCKAEMOW MPOAYKIINH, KU3HEACATSIIEHOCTh )KUBOTHBIX U PACTCHHUHU.

Cucrema OTOTUICHHSI COCTOUT U3 TPEX OCHOBHBIX 3JIEMEHTOB (PHCYHOK 4):

— UCTOYHMKA TEIUIOTHI,

— TETUIOTPOBOJIOB;

— OTOIHUTEIBHBIX TPUOOPOB.

Pucynok 4. — Cucmema omonnenus: 1 — ucmounux meniomsi (komen); 2 —
Menionpoeoosvl; 3 — omonumeinbHsle NPUOOPLL (Paouamopbt)

Cuctembl BeHTWISIMUA (PUCYHOK 5) W KOHIUIIMOHHPOBAHUS BO3yXa

(pucyHok 6) — 9TO COBOKYIIHOCTH OINPEACICHHBIX TEXHHYECKHX YCTPOMCTB
IpeIHa3HAYCHHBIX

- s 00paboTKM BO37ayXa (OYMCTKH, HArpeBa, OXJIAXKICHUS, YBIAXKHEHUS,
OCyLIEHU);

- TPaHCIOPTUPOBAHUS BO3AYyXa;
- IOJAYM W yJNAJIEHUs BO3]lyXa B MOMELIEHUs (BO3IyXOpacHpeIeauTeNn U
pELIEeTKN).



KPbILHbIV
BEHTUNATOP

NPUTOMHAR YCTAHOBKA
C SNEKTPUYECKUM KANOPUDEPOM

Pucynok 5. — Cucmema senmunsayuu

Ywinep BLiTARHON BEHTHNATOP

Pucynox 6. — Konouyuonuposarue 6030yxa

3aTpaTbl Ha YCTPOMCTBO M pabOTy CHUCTEM OTOIUICHHUS, BEHTWISALUU U
KOHJUIIMOHUPOBAHUSI BO3[yXa COCTaBIIAIOT 3HAYUTEIBHYIO JIOJI0 B OOIIEM
SHepronoTpedaeHn 37aHui. BaxkHbiM (hakTOpOM NpH MPOEKTUPOBAHUU CUCTEM
TEIJIOTa30CHA0KEHUSI W BEHTHJIAIMK SIBJISIETCS WX HSKOHOMHYHOCTBH IO 3aTpaTam



TEIJIOBOM W  DJIGKTPUYECKOM DHEPruu, MaTepUaloOeMKOCTh TMpHU  YCIOBUU
o0ecrniedyeHus TpeOOBaHUM K BO3AyXy MOMEILIECHHIA.

OHeprocOepekeHHe B CUCTEMax  OTOIUICHHUS,  BEHTWISAIUH U
KOHJIUIIMOHUPOBAHUS BO3/1yXa BO3MOKHO 32 CUET CHUKEHUS YJHEPrONOTPEOICHUS U
YBEJIMUEHUS JIONM DHEPrUH, IMOJIydaeMOil OT BO30OHOBIISEMBIX HCTOYHUKOB
(3HEpruM COJIHIIA, BETPa, T'€OTEPMAIBbHBIX HCTOYHHKOB W JIp.) U BTOPUYHBIX
YHEPropeCcypcoB, B TOM YUCIIE OT HU3KOTEMIIEPATYPHBIX TEILUIOBBIX NCTOYHHUKOB.

5. KomnviomepHroe moodenuposaHue

B coBpeMeHHbIX yCI0BUSIX TpeOyeTcs y»Ke He MPOCTO MPOEKT BO3BOAUMOTO
3/IaHUs, a CoJieprKallias BCIO HEOOXOAUMYyI0 HHGOPMAIMIO MOJIEIb OOBEKTa,
KOTOpast MOXKET OBbITh BOCTpeOOBaHa B TEUEHHE BCETO MEPHOJIA €T0 CYIIECTBOBAHUS.

W sTa Monenb OKHA OBITh HE BBHIIOJHEHHBIM C MOMOIIBI0 KOMITBIOTEPA
aHAJIOroM OOBIYHOTO KAapTOHHOI'O MakeTa, JAlolero MnpejcTaBieHue o ¢popmax
00BbEKTa, a MOJHOIEHHOW BUPTyaJIbHOM KOMUEH 3/1aHMsl CO BCEH €ro HaYMHKOM,
C KOJIMYECTBEHHBIMU T€OMETPUUYECKUMH U TEXHOJIOTMUYECKUMU XapaKTePUCTUKAMU
KOHCTPYKIMH, MarepuanoB M obopynoBaHus. [Ipuuem Bce naHHble 00 0OBEKTE
JOJDKHBI OBITH HE IPOCTO COOpaHbl BOEIWHO (HAIpUMEP, B BHJIE€ HEKON TaOIHIIbI
WIM CIPAaBOYHHUKA), a ABJIATHCS NapaMeTpaMH MOJENH, KOPPEKTHPOBKA KOTOPBIX
C YUYETOM CYIIECTBYIOIIMX MEXAY HHMH 3aBUCUMOCTEH BiedeT 3a coOou
aBTOMATHYECKOE N3MEHEHHUE BCEW MOJEIH.

[lonxon K MPOEKTHUPOBAHUIO  3/JaHUN  4epe3  UX UH(OpPMalMOHHOE
MOJIEJIMPOBAaHUE MPEIIOJAraeT Mpexkae BCEro cOOp M KOMIUIEKCHYI0 00pabOTKy
B IIpolLIeCCe IIPOEKTUPOBAHMS BCEU apXUTEKTYPHO-KOHCTPYKTOPCKO,
TE€XHOJIOTMYECKOM, 3KOHOMUYECKOW W MHOM HMH(POpManuu O 31aHUU CO BCEMHU
€€ B3aMMOCBS3IMH U 3aBUCHUMOCTSMHM — 3JaHUE U BCE, YTO MMEET K HEMY
OTHOILIEHUE, PACCMATPUBAIOTCS KaK €AMHBIN OOBEKT.

Yamie Bcero paboTta 1o co3ianuio HHGOpMaIMOHHON MOJIENN 3JJaHus BEIETCS
Kak ObI B 1Ba oTana. CHauasna pa3zpabaThiBatoTcs 0JIOKH (CeMeCTBa) — MEepBUYHBIC
AJIIEMEHTBI MPOEKTUPOBAHUS, COOTBETCTBYIOIIME KaK CTPOMUTEIbHBIM U3JETUSIM
(OkHa, JABEpH, IUIATHI MEPEKPHITHM U T.M.), TAK | 3JIEMEHTaM OCHAIEHUS
(oTonuTENbHBIE W OCBETUTENbHBIE MPUOOPHI, JUMTHI U T.I1.) © MHOTOMY APYTOMY,
YTO UMEET HEMOCPEACTBEHHOE OTHOILIEHHUE K 3[IJaHUI0, HO TIPOM3BOJIUTCS BHE PAMOK
CTPOMIIONIAKH U MPU BO3BEACHUU O0BEKTA HE ICJIUTCS HAa YacTh. BTopoit atan —
MOJIEJIMPOBAaHUE TOTO, YTO CO3/Ja€TCs Ha CTpoMIUIoniazke. ITo0 (yHIAMEHTHI,
CTEHBI, KpbIIIM, HaBecHble (acanapl u T.A. [lpu 3TOM mpeanonaraeTcs MUPOKOE
VCITOJIb30BAHUE 3apaHEE CO3/IaHHBIX 3JIEMEHTOB — HANpPHUMEP, KPENEXKHBIX WIIN
oOpamJIsIoNuX JieTajieit mpu GopMUpPOBaHUHN HABECHBIX CTEH.

Jlenenue HaasTanbl (MEepBbId ¥ BTOpoil) mnpu co3ganuu BIM  Hocur
JIOCTAaTOYHO YCJIOBHBIM XapakTep — Bbl MOXKETE, HaNpHUMEp, BCTABUTh OKHA
B MOJCJIUPYEMbBI OOBEKT, & 3aTEM MEHSTh UX, U B IPOEKTE OYyT MOSABISTHCS yiKe
W3MEHEHHbIE OKHA.



[Toctpoennas cnenuamucTamMu WHGOPMAIMOHHAST MOJIETh MPOSKTUPYEMOTO
o0BbeKTa 3aTeM aKTUBHO HCIIONIb3YETCs IS CO3aHus paboyeil JOKYMEHTAIMN BCeX
BUJIOB, Pa3paOOTKU U M3TOTOBJIEHUS CTPOMUTENBbHBIX KOHCTPYKUUH U JeTajnew,
KOMILJIEKTAllUM OOBEKTa, a TakKe I 3aKa3a M MOHTa)Xa TEXHOJOTHYECKOIro
000py/OBaHUs, AKOHOMHUYECKHUX pACUYe€TOB, OPTaHU3AIMH BO3BEACHHUS CAMOTO
31aHUSA, PELICHUS TEXHUYECKUX W OPraHU3alMOHHO-XO35MCTBEHHBIX BOIIPOCOB
IIOCJIEAYIOIIEH DKCILTyaTalluH.

CJOBAPHb TEPMUHOB

BoponoaroroBka — 00paGoTka BOJbI, TMOCTYMAMOIIEH U3 TPUPOIHOTO
BOJIOMCTOYHHMKA, JUISl MIPUBEIACHUS €€ KauecTBa B COOTBETCTBHE C TPeOOBAHUSIMHU
TEXHOJIOTUUECKUX MoTpeduteneii. MoxkeT MpOU3BOAUTHCS HAa COOPYKCHHSIX HIIN
YCTaHOBKAX BOJOIMOATOTOBKH JIJII HYJI KOMMYHATBHOTO XO3SICTBA, TPAKTUICCKU
BO BCEX OTPACIISIX MMPOMBIITUICHHOCTH.

BogonpoBoaHasi ceThb — COBOKYNHOCTh  BOJOIIPOBOJHBIX  JIMHHH
(TpyOOTIPOBOJIOB) MJIs TOJIaYd BOJABI K MECTaM MOTPEOJICHUS; OJIMH U3 OCHOBHBIX
9JEMEHTOB CHUCTEMBI BOJIOCHAOKEHHS.

I'a3ocHa0keHne — OpraHW30BaHHAs I0jJada W paclpeuesieHne Ta30BOTrO
TOTUTMBA (MPUPOIHOTO Ta3a) JJIsl HYK]l HAPOTHOTO XO3sIICTBA.

CeTH BOJ00OTBeleHUS] — WH)XXCHEpPHas CETh, MPEJCTABIAIONMAas cobOoi
COBOKYIHOCTh TPYOONPOBOJIOB, KAaHAJOB, WHBIX KOHCTPYKTHUBHBIX JJIEMEHTOB U
YCTPOMWCTB, TIPeTHA3HAYCHHBIX JIJI1 TPAHCIIOPTUPOBAHUS CTOYHBIX BOJI.

TensiorazocHad:;xeHne M BEHTWISINUSL — COBOKYIMHOCTh HWH)KCHEPHBIX
CUCTEM, KOTOpPasi BKIIFOYAET B C€0s TETJIOBBIEC ¥ TA30BBIE CETH, CUCTEMbI BEHTUJISIIAN
Y KOHJIUIIMOHUPOBAHUS, U KOTOPbIE 00eCTIeUnBaIOT KOM(MOPTHBIE YCIOBUS B KUITBIX
JoMax ¥ o(DUCHBIX 3/IaHUX, Oecrepe0oNHOCTh TPOU3BOICTBEHHBIX MPOIIECCOB Ha
MPEANPUATHSX.



TensiocHadxeHne — cucTemMa LEHTPAIU30BAHHOTO O0OECHEYEHUs TEIUIOTOU
3MaHUA U COOPYKEHUU Uil HYXKJ OTOIUICHUS, NMOAOTPEBa BO3AyXa B CHCTEMAX
BEHTWISIIMM W KOHJIUIHMOHHUPOBAHUS BO3JlyXa, TOPSYETO BOJOCHAOXKEHUS,
TEXHOJIOTUYECKHUX MPOLIECCOB.



