MHNHOBPHAYKHN POCCUN

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pazoBaTeNbHOE YUPEKICHHUE BBICIIIEr0 00pa30BaHUs
«TynbCKHAMN TOCYAAPCTBCHHBIA YHUBEPCUTETY

I/IHCTI/ITYT TOpHOI'o Acjia U CTPOUTCIILCTBA

Kadenpa «I'opoackoe CTpOUTEIBCTBO, APXUTEKTYpPa U JU3ANH»

VYTBepxkAeHO Ha 3aceianuu Kadeapbl
«"CAuJl»
« 17 » 01 2023r., npotokoa Ne 6

3aBeWenpoﬁ I'CAu/l
_—K.A. T'onosun

METO/JMYECKHUE YKAZAHUA
K CAMOCTOATEJBHOU PABOTE CTYJIEHTOB

10 IMCHUILIHHE (MOAYJII0)

OBOPYJAOBAHUME UHTEPLEPA

OCHOBHOI nMpodeccuoHaIBLHON 00pa30BaTEIbHON MPOrPaMMBbI
BBICHICTO 06pa3OBaHI/I$I — IpOoTrpaMMmabI 6aKaJ'IaBpI/IaTa

0 HAMPABJICHUIO TMTOJTOTOBKH
54.03.01 Juzaiin

C HaIPaBJICHHOCTHIO (MTpOduIeM)
Jn3aitn

dopma 00ydeHHS: OUHO-3a09HAS

Nnentudukamonusiii Homep oopaszoBatenbHoM mporpammbl: 540301-04-23

Tyna 2023 r.



Pa3padoTuuk(1) MeTOAMYECKUX YKA3aAHU I

Komenesa Anna AnekcannpoBHa, npod. kad. 'CAu/l, a-p TexH. HayK, AOL.

=

”,,
(DUO, oondicnocmy, yueHas cmeneHs, YueHoe 36anue) '/&oénu%)



COJEPKXAHHUE

1. LIEJIN U 3AJAYM CAMOCTOSITEJIbHOM PABOTHI .....................
2. DOPMBI CAMOCTOSITEJIBHOM PABOTBI .........ccovviiiieiiiieeiiinn
3. METOJMYECKUE YKA3AHUA 110 PABOTE

HAJL CAMOCTOATEJIBHBIM 3AJJAHUEM.. .. ..cooiiiii i
4. BUBJIMOTPA®UYECKUN CITMCOK PEKOMEH/YEMO

JINTEPATYPBI



1. IEJIM U1 3BAJJAYU CAMOCTOSTEJIBHOM PABOTHI

[{eap — MOTOTHUTEIBHOE U3YyUEHUE CBEJICHN 00 OCHOBHBIX BHJIaX MHXKC-
HEPHOT'0 000PYIOBAaHMS 3JaHUH Pa3IMYHOTO HA3HAYCHHS, OCHOBAX €ro MPOCKTH-
pOBaHUS U pacuera.

3ajgaum:

- U3yYeHNE OCHOBHBIX BHUIOB MHKCHEPHOTO 000PYIOBAHUS 3IaHUIA PA3INIHOTO
Ha3HAYEHUS,

- €r0 Ha3HAYCHUS, KJIacCU(UKAIIMHU U TIPUHITATIOB PabOTHI;

- 3HAKOMCTBO C OCHOBaMH MPOCSKTUPOBAHUS U pacueTa Pa3INIHbIX HHKCHEPHBIX
CHCTEM.

2. D°OPMbI CAMOCTOSATEJIbHOMN PABOTHI

OuHo-3204Hast GopMa 00yuUeHHs

Ne .
/i Buabl u gopmbl caMmoCTOATEIbHOM PadoThI
9 cemecTp
1 Brinonnenue pedepara
2 IToaroToBka K NpOMEKYTOYHOM ATTECTALMU U €€ MPOXOKICHUE
3 UteHue nuTepaTypsl

3. METOANYECKHUE YKA3AHUSA 110 PABOTE
HAJA CAMOCTOATEJBHBIMU 3ATAHUAMHAU

MarepuaJjbl 1JI CAMOCTOATEIbHOT0 YTEHUS
1 PacueTr cucTeM OCBeIIeHUS

MeToauueckune YKa3zaHus 110 BBINNOJTHCHHIO PAaCY€TOB
CHUCTEMBbI OCBCIIICHUA

[Ipu mpoeKTUPOBaHUM OCBETHTEILHON YCTAHOBKHM HEOOXOAMMO PEIIUTH Clie-
IYIOLE€ OCHOBHBIE BOIIPOCHI:

® BBIOpATh CHCTEMY OCBEIICHUS U THUI UCTOYHUKA CBETA,

® YCTaHOBUTH THUIl CBETUJILHUKOB,

® TIPOM3BECTH PA3MENIEHNUE CBETUILHUKOB,

® YTOYHUTH KOJIMYECTBO CBETUIIBHUKOB.

[Ipu 5TOM cnefyer yuyuThiBaTh, YTO OCBEIIEHHOCTD JIFOOOW TOYKH BHYTPH TO-
MEILEHUsT UMEET JIBE COCTAaBILIOIIKE: IMPIMYI0, CO31aBAEMYI0 HEIOCPEICTBEHHO
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CBETWJIbHUKAMH, U OTPAXKEHHYI0, KOTOpasi 00pazyeTcsi OTpaKEHHBIM OT MOTOJIKA U
CTEH CBETOBBIM IIOTOKOM.

HcxonupIiMu JaHHBIMU 11 CBETOTEXHUYECKUX PACUETOB SBIIAIOTCS:

« HOPMUPYEMOE 3HAYCHUE MUHUMAJIbHOW WIHA CPETHEN OCBEIICHHOCTH,

o TUIl ICTOYHHKA CBETA U CBETUJILHUKA,

e BBICOTA YCTAHOBKU CBETWIbHUKA,

e TEOMETPUYECKUE Pa3MEPhl OCBEILAEMOT0 IIOMELICHUS U OTKPBITOIO
IIPOCTPAHCTBA,

¢ KO3 (UIIMEHTH OTPAKEHHSI TIOTOJIKA, CTEH M PaCYCTHON MOBEPXHOCTHU
IIOMEILCHUS.

Cy1iecTBYIOT pa3jIMyHble METObI pacdeTa UCKYCCTBEHHOT'O OCBEILEHHUS, KO-
TOPBIE MOYKHO CBECTH K JIByM OCHOBHBIM: TOYE€YHOMY U MeTOAY KOd(pPpuuueHta
HCII0JIb30BAHHMSA CBETOBOIO IIOTOKA.

To4yeyHblii METO/ NPEIHAZHAYCH I HAXO0XKICHUSA OCBELICHHOCTU B pacyeT-
HOM TOYKE, OH CIIy’)KMT JUIsl pacyeTa OCBELUECHHs IIPOU3BOJIBHO PACIIOIOKEHHBIX
MOBEPXHOCTEN IpU JIHOOOM paclpeeNIeHnu OCBelleHHOCTU. OTpakeHHas COCTaB-
JSOIIasi OCBEIIEHHOCTH B 3TOM METOJE YUUTHIBAECTCA MPUOIMKEHHO. TOueUHBIM
METOJIOM PacCUUTHIBAETCSl OOlIee JIOKATM30BaHHOE OCBEIICHHE, a Takke olliee
PaBHOMEPHOE OCBEIICHUE IIPU HAJTUYUH CYIIECTBEHHBIX 3aTCHCHUM.

Haubonee pacnpocTpaHeHHBIM B IPOEKTHOM MpPaKTHUKE SIBISETCS METOJ pac-
YeTa HCKYCCTBEHHOI'O OCBELICHHS 10 Memoody Ko3(pduyuenma ucnonb308aHus
C6€mo6020 NOMoKaA.

Pacuyer ocBewmieHus o MeToay Ko3(ppuuueHTa UCIO0JIb30BAHUS CBETOBO-
ro NoToKa.

OcsemaeMbiii 00b€M MOMEUIEHUS! OTPAHUYMBAETCS OrPaXKAAIOUIUIMHU MTOBEPX-
HOCTSMU, OTPAXKAOIMMH 3HAYUTEIIbHYIO YaCTh CBETOBOI'O ITOTOKA, MONALAIOIIEr0
Ha HUX OT UCTOYHMKOB CBETAa. B yCTaHOBKax BHYTPEHHEIO OCBEIIECHUSA OTPAXKAIO-
IIMMH TIOBEPXHOCTSIMH SIBJISIFOTCSI TIOJI, CTEHBI, MOTOJIOK M 00OpYyJIOBaHHE, ycTa-
HOBJICHHOE B IIOMEILIEHNU. B TeX ciyyasx, Korjaa noBEpXHOCTHU, OTPaHUYHUBAIOLINAE
IPOCTPAHCTBO, UMEIOT BHICOKUE 3HAUEHUS KOI(DPUIIMEHTOB OTpaKEeHUsI, OTPaKEeH-
Hasl COCTaBJISIONIAasi OCBEIIEHHOCTH MOKET UMETh TaK)Ke OOJIbIIOE 3HAYCHHUE U €€
y4eT He00XOAUM, TOCKOJIbKY OTpa’K€HHbIE TOTOKU MOTYT ObITh CPAaBHUMBI C Mpsi-
MBIMU U MX HEIOOLIEHKA MOXKET IIPUBECTU K 3HAYUTEIIBHBIM IIOTPELIHOCTSAM B pac-
yerax.

PaccmarpuBaemMblii METOZ IMO3BOJISIET IIPOU3BOAUTHL PACUYET OCBETUTEIBLHOU
yctaHoBkd (OVY) ¢ yueToM npsMON U OTPaKEHHOW COCTABJISIFOIIUX OCBEIICHHOCTH
U TpUMEHSETCS JUIsl pacuera 00I1ero paBHOMEPHOTO OCBEIICHHS TOPU30HTATbHBIX
MOBEPXHOCTEHN, paBHOBEJIUKHUX IMOJTY, IPHU CBETHJIBHUKAX JIFOOOTO TUIIA.

[Ton xo3¢¢uuMEeHTOM HMCIOJb30BAHUSI CBETOBOI0 MOTOKA (MM OCBETH-
TEJIbHOW YCTAHOBKM) MPUHATO MOHUMATh OTHOILIEHHWE CBETOBOIO IMOTOKA, MaJaro-

Iero Ha paCdYCTHYIO INIOCKOCTb, K CBETOBOMY ITOTOKY HCTOYHHUKOB CBCTA

_ %

oy - o *
ﬂ@n (1)
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rae @, — CBETOBOM IOTOK, NMAaJAlOIINN HA PACYETHYIO INIOCKOCTh;, P, — CBe-
TOBOM MMOTOK UCTOYHUKA CBETA; N — YHCIIO UCTOYHUKOB CBETA.

Koaddumuent ucnonszoanus OV, xapakrepusyromuii 3PeKTUBHOCTh UC-
MOJIb30BAHUSI CBETOBOTO MOTOKA UCTOYHUKOB CBETA, OMPENEISAETCSA, C OJHON CTO-
POHBI, CBETOPACTIPEICTICHUEM U PAa3MEIICHUEM CBETHIIBHUKOB, a C IPYrol — COOT-
HOIIEHUEM Pa3MEPOB OCBENIAEMOI0 MOMELICHUS U OTPaKAIOMIMMU CBOWCTBAMH
€ro MOBEPXHOCTEN.

[ToTpeOHbIIT TOTOK UCTOYHUKOB CBETa (JIaMIT) B KaXKJI0M CBETHIbHUKE D, miis
CO3/1aHHsI HOPMHUPOBAHHOM OCBEUICHHOCTH, HAXOUTCS 1O (opMyIie:

o EK Sz
,

Moy @

rae £ — 3ajaHHasi MUHMMaJIbHAsl OCBEIIEHHOCTD, JK; K, — koadpuunent 3ana-
ca; S — ocsemaemas miomab (IWIOMaas PACYETHOM OBEPXHOCTH), M?; Z — OTHO-
meHue Ecp/Eyym; N — uncio cBeTmiibHUKOB; Uy, — KOXQQHUIIMEHT UCTIONB30BaHUS B
JIOJISIX €TUHUIIBI.

[lo paccunTaHHOMY 3HAYEHUIO CBETOBOIO MOTOKAa @ W HANPSHKEHHUIO CETH
BbIOMpaeTcs Onmkailas CTaHAapTHAas Jamia, MOTOK KOTOPOW HE JOJHKEH OTJIM-
gaTtbcst OT @ Oounbie yem Ha —10 — +20%. IIpu HEBO3MOXKHOCTH BBIOOpA C TAaKUM
npudmxeHueM koppektupyercs N.

[Tpu BEIOpaHHOM THUIIE CBETHJIBHUKA U CIIEKTPAIIBHOM THIIE JIAMIT TOTOK JIaMTI
B K&XKJOM CBETHWJIbHUKE @1 MOKET UMETh pa3jNyuHble 3HaueHus. Yucio cBeTHIIb-

HUKOB B psaxy N ompenensieTcst Kak
v-2, 3)
=)
rae @1 — MOTOK JIaMIT B KaXIOM CBETHIIbHUKE.
CymmMmapHhas jyinHa N CBETHIIBHUKOB COMOCTABIISICTCA C JUIMHOW MTOMEIIEHUS,
IPUYEM BO3MOKHBI CIETYIOUIUE CIIyYau:

o CYMMApHAs ONUHA C6eMUTLHUKOS8 Npeabluiaem OUHY noMeujeHus:: Heo0Xo-
JIUMO WJIA TIPUMEHUTH 00Jiee MOIIIHBIE JTaMIIbl (Y KOTOPBIX TTOTOK HA €IUHU-
Iy JUTUHBI OOJIBIIIE), UIIA YBEIUYHUTH YHCIIO PSJIOB;

o CYMMAapHas ONUHA C6eMUNbHUKOS8 PABHA OIUHE NOMelWeHUs: 3a1aya peraeT-
Csl YCTPOMCTBOM HETIPEPHIBHOTO Psifia CBETUILHUKOB;

o CYMMApHAs ONUHA C6EMUNbHUKO8 MeHblUle OIUHbI NOMeWjeHUs: IPUHUMAETCS
PSiZl C pAaBHOMEPHO pacIipeieIeHHBIMU BIIOJIb HETO Pa3phIBAMU A MEXKITY
CBETWJIbHUKaMH. PekoMeHayeTcs, 4To0bl A He TpeBbIiaio npuMmepHo 0,5
pacyeTHON BBICOTHI (KPOME CITydasi HCTIOJIb30BaHUSI MHOTOJIAMITOBBIX CBE-
TUJILHUKOB B IIOMEIIEHUSAX OOIIECTBEHHBIX U aIMUHUCTPATUBHBIX 3/IaHUN).

Bxogsmwmii B (2) xoadduuMeHT Z, XapaKTepU3YIOLIUH HEPAaBHOMEPHOCTb
OCBEIIEHUS, SBIACTCA (YHKIIMEH MHOTHX TIEPEMEHHBIX M B HaWOOJBIICH CTENCHH
3aBHCHUT OT OTHOIICHUS PACCTOSHUS MEXIy CBETUIbHUKAMU K PAcUETHOW BHICOTE
(L/h), ¢ yBenuueHnuem KoToporo Z pe3ko Bo3pacraeT. [Ipu L/h, He mpeBbimaromem
PEKOMEHTyeMbIX 3HAUEHUI, MOKHO MPUHUMATh Z paBHbIM 1,15 nis namn Hakamu-
Banus u JIPJI u 1,1 nis MIOMUHECHEHTHBIX JaMIl NPy PACHONI0KEHUH CBETUJIbHU-
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KOB B BHJIE CBETAIIUXCA JUHUM. J[JI1 OTpaKE€HHOTr0 OCBEIICHUSI MOYKHO CUUTATh Z =
1,0.

Jia onpenenenus ko3dduuuenta ucnonb3oBaHus U,y HAXOAUTCS HHIEKC
IOMEIICHHUS | M IPEAMOJIOKHUTEILHO OICHUBAIOTCS KOI(PPHUIMEHTH OTPaKECHHUS
MOBEPXHOCTEH MOMEIICHUS: TTOTOJIKA - Py, CTEH - P¢, PACUETHOM MOBEPXHOCTH WUJIN

noja - Py .
HHexc nomMemeHus | HaXoauTcs 1o (bopMyJIe:
N
RA+ B (8)

riue A — JMHa TIOMENIeHHs, B — ero mmpuHa, h — pacyeTHas BbICOTA.

JIJIT IOMEIIEHUH MTPaKTUIECCKH HE OTPaHWICHHOW JITMHBI MOYKHO CUYHMTAThH | =
B/h.

JIJist yIpOIIeHUs ONIPEISIICHUsS | CITyXKaT CHEeIHaTbHbIE CIIPABOYHBIC TAOJIHIIBL.

Bo Bcex ciaydasx | okpyrsieTcs 10 OMMKaNIIMX TaOJMYHBIX 3HAYCHHH; TIPH |
> 5 nmpuHuMaeTtes | = 5.

C yBenuueHueM 3HAYCHUS] MHJEKCA TTOMEIIECHUS TOBBIACTCS KOIPPUIIUEHT
MCIIOJIb30BaHUs CBETOBOI'O MOTOKA, TAK KaK MPU 3TOM BO3PACTAET JI0Js1 CBETOBOIO
IOTOKAa, HEMOCPEICTBEHHO MaJal0IIEero Ha ocBeniaeMyro nosepxHocTs. Koaddu-
[IMEHT MCIOJIb30BAaHUSI TaK)KE TMOBBIIMIACTCSA C yBEJIMYECHUEM KOA(DPUIUEHTOB OT-
pa’X€HHs MOTOJKA, CTEH, PACUETHOW MOBEPXHOCTH, KOTOPHIE MOXHO OPUEHTUPO-
BOYHO OIPEJIEIUTh MO MPUBEJICHHBIM B CIIPABOYHBIX TA0JIUIIAX XapaKTEPUCTHKAM
MaTepHuaoB.

ITpu pacuerax OY co crangapTHeIMM cBeTUIbHUKaMU U,y onpenensercs u3
CIIPABOYHBIX TAOJIHI] C YUETOM KO3(DPUIIMEHTOB OTPaKEHUsI CTEH, MOTOJIKA, [T0J1a U
MHJEKCa MOMENIeHUs. 3HaueHus1 KO3()(PUIIMEHTOB UCTIOIb30BAHMS 1JIs1 CBETUIIbHU-
KOB ¢ TUNIOBbIMU KpuBbIMU cuiibl cBeTa (KCC) npuBoagrcs B TalI.

IHopsizok pacyera OY meroaom K03 GUIMEHTA UCIIOJIb30BAHUS CBETO-
BOI'0 MOTOKA CJICTYFOIIHM:

e ONpeeISIeTCS pacyeTHAs BHICOTA MOMEIIEHHS Ny, TUTT U YUCIIO CBETHIIHHHU-
KOB B ITIOMEIIEHUH;

o 10 TabnuiiaM HaxoaT KodduimenT 3anaca K, v nonpaBouHbIi KodhduIm-
CHT Z,

o ISl 3pUTENBHON PabOThI, XapaKTEPHOM JJIs 3aJJaHHOTO TIOMEIIIEHHUS, OTIpe-
JENSIETCS. HOPMUPYEMOE 3HAYEHHE OCBEIEHHOCTH B PACYETHOM INTIOCKOCTH
E,

o JUIS 33JJAHHOTO (C OMpeIeIEHHBIMU T€OMETPUUECKUMHU pa3MepaMu) ome-
IICHUST ONPEICIISIOT HHICKC IIOMEIICHUS |;

e IO CIIPABOYHBIM TaOJIUIIaM, B 3aBUCUMOCTH OT THIIA CBETHJIbHUKA, KO3 DU-
LIUEHTOB OTPAXKEHUS MOTOJIKA, CTEH, PACYETHOM MOBEPXHOCTU OMPEETSAIOT
KO3 UIMEHT UCTIONb30BaHUs Uy,

o 10 hopmysie (2) pacCUUTHIBAIOT CBETOBOM MOTOK @ B CBETHIIBHHUKE, HEOO-
XOJTUMBIN I CO3AaHMsI Ha pab0YnX MOBEPXHOCTIX OCBEIIEHHOCTH £ He
HWKE HOPMUPYEMOM Ha BCE BPEMs SKCILTyaTallul OCBETUTEIBHON YCTAHOB-
KU;



e II0 paCCYUTAHHOMY 3HAYCHHUIO CBCTOBOI'O IIOTOKA Ddn HaIps’KCHUTIO CCTU
BI)I6I/IpaeTCH OmmKkammas CTaHOapTHAsA JIaMIla, IIOTOK KOTOpOﬁ HC JOJDKCH

otinyatbes ot @ Gobie yem Ha —10 — +20%. [Ipu HeBO3MOXKHOCTH BBIOO-

pa ¢ TakuM MpudIMxKeHueM Koppektupyercs N.

I/IHOFI[a pemacTCs O6paTHaﬂ 3aJa4a — I10 U3BCCTHOMY CBCTOBOMY IIOTOKY D
JIaMIIbI (HaMH) B CBCTHUJIBHUKC OIIPCOCIIACTCA H€06XO,ZIHMOG YHCJI0 JIaMII UJIM CBC-

THILHUKOB N I IIOJTYYCHUA HOpMI/IpOBaHHOI?I OCBCIICHHOCTH E.

B Tex cnyuasix, korna B B TabIuIiax OTCyTCTBYIOT JaHHBIE 0 KO3 dulineHTax
UCIIOJIb30BaHUs CBETHIIBHUKOB, HAIPUMEP HOBBIX MOAU(UKAIIHIA, 3TH KO3DPHIIu-
€HTBI MOTYT OBITh PUOTMKEHHO OMPEIEIICHBI CIEAYIOUUM TyTEM:

« 10 popMe KpUBOHM CHIIBI CBETA B HUKHEH Mosrycdepe onpeesaeTcs ee THII,
¢ TIO KaTaJIOKHBIM JIAHHBIM CBETHJILHHUKA OTPENETSAIOTCS (B MPOIEHTAX MOTO-

Ka JJaMI1bl) MOTOKW HkHel Dy u BepxHent @+ nomycdep;
o TMEPBBIA YMHOXKAETCS HAa KOA(P(PUIUEHT UCIIOJIb30BAHMUS;

e CYMMa HpOH3BC,Z[€HI/II>'I JacT 06IHHﬁ MOJIC3HBIN IIOTOK, ACJICHUCM KOTOPOI'O

Ha ITOTOK JIaMIIbl HaXOJUTCs K03(1)(1)I/IHI/IGHT HUCIIOJIB30BaHMUI.

B cooTBeTcTBHYU ¢ BEIOpaHHBIM (WM 3aIaHHBIM ITPENOIaBaTeNEM) IO Tadl.
1 BapuaHTOM paccYUTaATh MemoooM KO3pPuyueHma ucnoib308anusi C8emoeo-
20 NOMOKA YMCJI0 CBETHJIBLHUKOB B O/THOM PSI/Y, €CJIM B TOMELLEHUH HCTIONb3Y-

IOTCsA TPU pAda IIPOIJOJbHO PACIIONIOKCHHBIX CBECTUJIBHUKOB, O6GCHGLII/IBaIOIHI/IX
061]166 PaBHOMCPHOC OCBCIICHUC, AT 3aIaHHBIX XaPAKTCPHUCTHK ITIOMCIICHUA U

3pUTEIBHON paboThI, BRIMOIHAEMON B HeM. [Ipu pacuere npunsars: K,=1,5; z=1,15.

IIpumepHbIe BADHAHTHI PACYETHOI0 3aJaHUSA

Tabanma 1

Ne Bapu-
aHTa

XapakTepucTuKa 3pu-
TEJIBHOUN paboThI

Tun cBeTHIIb-
HUKA

A
M

9

B
M

9

hpM

P
%

pc;
%

Pps
%

OYECHb BBICOKOM TOYHO-
CTH;

KOHTpAacT 00beKTa ¢ o-
HOM — MaJlbli;
XapakTepucThka poHa —
CBETJIbIN

JIBI104-4x65

20

10

2

70

50

30

BBICOKOM TOYHOCTH;
KOHTpacT o0beKTa ¢ ¢ho-
HOM — CpPEJIHUH;
XapakTepucTuka GhoHa —
CpeIHUI

JIBI106-5x65

20

15

70

30

10

CpeIHEW TOYHOCTH;
KOHTpacT 00beKkTa ¢ o-
HOM — CPEJHUM;
XapakTepucTrka GpoHa —

JICI102-2x40

30

12

70

50

10




TEMHBIHN

OYEHb BBICOKOW TOYHO-
CTH;

KOHTpPAcT 00beKTa C Po-
HOM — OOJIBIIION;
XapakTepucThKa hoHa —
CpEIHUI

JICI102-2x65

20

10

50

50

30

BBICOKOM TOYHOCTH;
KOHTpPAcT 00BbeKTa C Po-
HOM — MalJlblii;
XapaKTepuCcTHKa oHa —
CpEIHUIN

JICII13-2x40

30

10

70

50

30

CpeIHEW TOYHOCTH;
KOHTpacT o0bekTa ¢ ¢o-
HOM — CPEJIHUM;
XapakTepucThKa hoHa —
TEMHBII

JICIT13-2x65

20

15

70

30

10

PacyeT HCKYCCTBEHHOr0 OCBEIleHHsI C TIOMOIILI0O KOMIIBIOTEPHOH MPorpam-
mbl DiaLux. MeTtoauueckne yKazaHust

IIpumep 3aganusi: paccunTaTh OCBEUIEHUE OPUCHOTO MOMEILEHUS NUMEIO-
IETO MPSMOYTOIBHYIO (popMy ¢ pazmepamMu 6 X 9 M, BBICOTA MTOTOJIKOB B KOTOPOM

3 M.

Eed B B Devess Do Jes  eme L
R SRRLIE RS -1 - B8 = L S R
) cArn ) bRl ol sleld ¥

(AL skl | U= sings) S

puc. 1

Ilar nepBbiii. 3anyckaem nporpammy Dialux. Ha skpane otobpazurcs ok-
HO TMPOTpPaMMBbI, YK€ cojeprkaiiee OJaHK HOBOro pacuera (okHo Projectl:2, puc.
1). B neBoit HMKHEN YacTH OKHA pacmojiaraetcs KHomka Description (omucanue),
BBI3bIBAIOIIAsi OKHO BBOJIa HAa3BaHMs U OMMCAHHUS CO3/IaBa€MOro IUlaHa (3TH JaH-
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HbIe TPeOYyIOTCS Al OPOPMIICHHUS MOJIHOTO MEYATHOTO OTYETa, KOTOPBIA MO PAIY
IPUYUH MBI IIOKa CO3/1aBaTh HE OyneM).

[TpaBee kHOMKHM Description HaXOATCS YETHIPE KHOIKH, OOBEIUHEHHBIC B
rpynnny Room Shapes (Buabl koMHat). Haxkatre Ha OAHY U3 3TUX KHOIOK 33JaeT
dbopMy TOMEIIEHHsI, C KOTOPhIM MBI OyaeM paboTaTh: MPSIMOYTOJIBHYIO
(Rectangle), I'-o0pasnyto (L), [T-o6paznyro (U) wim npousoibHyto (Polygone).

»; L]
o Lowgr N ———
puc. 2

lar BTOpOii. B COOTBETCTBMM C 33a/JlaHHBIM HaMU BHJIOM IOMEIICHUS
HaxxuMaeM KHOmNKy Rectangle. Ha skpane oToOpa3uTcsi OKHO, B KOTOPOM HY>KHO
3a7aTh MApaMETPhl MOMENIEHUSI. ITO OKHO COCTOMT M3 JIBYX 4acCTeil: BEpXHEH, B
KOTOpOM oToOpakaroTcsi popmMa U MPOMOPIIMHU CO3/1aBAEMOr0 MOMEIICHUS, U HHUX-
HEW, COAEprKallle OKHAa BBOJAA Pa3MEpPOB ITOMEIICHHS M KHOIKM HAaCTPOMKHU €T0
napameTpoB (puc. 2).

BBoaum anivHy, MUPUHY U BBICOTY nomeleHus (6, 9 u 3 M) B COOTBETCTBY-
romue okHa A:Length, B:Width u Height. Tloacka3ska, kakoil u3 pazmepoB pacmo-
JIO’KEH Ha IUIaHE 1O FOPU30HTAIIM U 110 BEPTUKAIM, COACPKUTCSA B BUIE UKOHKU B
JIEBOM HW)KHEM YIUIY DKpaHa.

I — - |
AN VAT

e ——

puc. 3 =

Ilar Tpermnii. Haxkxumaem kHonky Options (JIONOJHUTEIbHBIE HACTPOUKH).
Ha skpane nosiButcst okHO cBoMcTB nomerieHus (Properties of room), conepkaiiee
nee Bkianku. [lepBas u3 Hux (Description, puc. 3) MO3BOJISAET 3aMOJHUTh Ha3Ba-
HUE, KOJI ¥ ONMCAHKUE MOMEIICHUs, HeOOXOIMMBbIE /ISl COCTABJIEHUS IEYaTHOTO OT-
yeta. Bropas Bkiaaka (Project preferences) mpemna3zHaueHa i BBOJIa Ba>KHBIX
napameTpoB pacueta: kodddunuenrta 3anaca (Planning factor) u BeICOTBI pacyeT-
Hoit mockoctu (Working plane height).

Koagpgpuuyuenm 3anaca npeocmasnsem coboii uucio, Ha KOmopoe npo-
2PaMMa OO0IHCHA PA30enUmsb PACHEMHYI0 0CBEUIeHHOCb, NOJYYEHHYIO OJisl HOBbIX
JIAMN U CeMUNbHUKOS. [lenaemcsi 5mo 01 mo2o, 4mobwl pacuem NOKA3bledl He
HAYAIbHYI0, A MUHUMATbHYIO OC8EUJCHHOCHb 30 8€Cb CPOK CIYHCObL 0ceemumenb-
HOU YCMAHOBKLU.
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Pacuemnasn nosepxnocms npeocmasisem coOOU YCIOBHYIO 2OPU3OHMATb-
HYI0 NJIOCKOCMb, HA KOMOPOU HeoOX00UMO paccHumams oceeujeHHocms. B kopu-
00pax, Xonnax u aHAI0SUYHbIX 30HAX dMA NIOCKOCMb CO8NAdaem ¢ yposHem noid,
a 6 nomeweHusx OQUCHO20 Muna OoHa NPoxXooum uepes pabouue NOBEePXHOCMU
CcMonos, 0obluHO pacnoodicernvie Ha evicome (,75—0,85 m om nona.

BriOpate ko3¢ dunment 3amaca (1.4) ¥ BBICOTY pacuyeTHOM IMOBEPXHOCTH
(0,8 M) Ham momoryT ctpoutenbHbie HopMmbl CHull 23-05-95. Haxas knonky OK,
BEPHEMCS B OKHO TTapaMeTPOB IMMOMEIICHUSI.

e : pMc. 5

Ilar yerBeprhlil. Haxkumaem kHonky Material (oTaenka moBepxHOCTEM).
Ha »skpane mosiBUTCS OKHO BbIOOpa '"MarepuasioB" MOBEPXHOCTEH MOMEIICHUS
(puc. 5). B okne Object/Surface comepKUTCs CHUCOK IMOBEPXHOCTEH, KOTOPHIM
MO>KHO Ha3HAYUTh MaTE€PUAIIbI.

OcCHOHBIM CMBICTIOM 6b100Opa mamepuanoé 6 npozpamme DiaLux sensemcs
3a0anue ux ompaxcarowux ceoucms — Kod3pouyuenmos ompasxicenus, y4umsoléae-
MbIX npu pacueme oceewjeHHocmu. Imom Kodgduyuenm (8 npoyenmax) 0 Gbi-
opannozo mamepuana ykazaw 6 none Reflection. Koaghgpuyuenmor ompasicenus no-
8epXHOCMeEll NOMeWeHUsl Onpeoesiom 000 O0CBEUeHHOCMU, C030a8aeMylo Om-
DAadiCeHHbIM c8emom. B omoenvuvix ciyuasx — nanpumep, npu 0c8eujeHulU c8emo-
8bIMU KapHuzamu, sma o0ous cocmasisiem 100%, max umo Kk amomy napamempy
HYJCHO NOOX0O0UMb 0COOEHHO 0MBEenCMBEeHHO.

Haxxumas Ha 11BETOBYIO MajnuTpy B MPABOM YACTH OKHA, 3aJ1a€M JKEJIAEMBbIN
IIBETOBOM OTTEHOK KakKJAOW M3 MoBepXHOCTel. UTOOBI 3a71aTh OJIMH LIBET HECKOJIb-
KUM TOBEPXHOCTSIM (HAIpPHUMEP, BCEM CTEHAM), BBIACISIEM HUX OJHOBPEMEHHO,
ynepxxuBas kHonky Ctrl u Haxxumas Ha ux Ha3BaHus B okHe Object/Surface.

[Tocne BrIOOpa 1IBETA BPYUHYIO U3MEHUM KOA(DPUITUEHTHI OTpaKEHUS B TIO-
ne Reflection Ha peanbHbie. [ 3TOT0 OyAEM pyKOBOJICTBOBATHCS MPOCTHIM HA0O-
pom: 0 111 HEOTPAKAIOIIMX MOBEPXHOCTEN (HApPUMEpP, CTEKISHHBIX WJIM YEPHBIX
cteH), 10 s TEMHBIX MOBEpPXHOCTEW (TEMHOE JepeBO W Ap.), 30 s cepbiX,
HEUTpaJIbHBIX U 3arpsA3HEHHBIX MOBEPXHOCTEH (KOBpOJMH), 50 1y CBETJIBIX MO-
BepxHOcTel (cBeTinas Mebenb) u 70 11 OeNbIX MOBEpXHOCTEHN (CTaHIapTHAs Kpac-
Ka 15 notoka). Koagpgpuuuenm ompasicenusn 6onvute 70% nepeanen.

Wrak, 3agagum kodpdunumentsl orpaxenus 70% (mortonok), 50% (cTeHsl) u
30% (mon) u HaxxmeM kHomky OK. ITomenienne moAroToBiIEHO K TUIAHUPOBAHUIO
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ocsemieHus. Haxkxmem knonky OK B okne Project 1:2 — Room 1, uto6s!1 nepeiitu
CJIEYIOLIEMY 1Iary.

pHC. 6

Ilar nareii. Ha skpane nosBisieTcss HOBOE OKHO, B BEPXHEN YaCTU KOTOPO-
ro COAEP>KUTCS IUJIAH CO3JAHHOIO MOMEIICHUS, 4 B HUKHEH — OCHOBHAs IaHEIb
MHCTPYMEHTOB MPOTrpaMMbl, Ha KOTOPOM HAaXOIATCS KHOIKU PEIAKTUPOBAHUS
cBOMCTB npoekTa (puc. 6). [lepBas u3 Hux (Room) mo3BosSET BEpHYTHCS K peaak-
TUPOBAHUIO TIAPAMETPOB TMOMeIleHus (T. €. B MpeAblaylllee OKHO), BTopas
(Furniture) BbI3bIBaeT pepakTop MeOenu, TpeThs (Selection) mpemHazHaueHa s
BBI30Ba BCTPOCHHOT'O KaTajora CBETUJILHUKOB. LleHTpasibHast rpymnmna u3 4eThIpex
KHOTIOK OIpeJeisieT crnoco0 pa3MeIIeHUs] CBETUIILHUKOB: TI0 ogHOMY (Single), psi-
namu (Line), psaaMu 0JHOBpEMEHHO MO ropu3oHTaiu v no Beptukanu (Field) u o
okpyxHocTH (Circle). B paMkax olHOro pacuera MOKHO COBMEIIATh IPYIIIbI CBE-
TUJILHUKOB, Pa3MEIICHHBIE pa3HbIMU CIIOCOOaMHU.

TR - 2=
pmc. 7
pMc. 8

Kaxoit opuc oborinercs 6e3 mebenu! Haxumaem kHomky Furniture, BbI3bI-
Basi OKHO €€ BbIOOpa u pazmernienus (puc. 7). Bo3smokHbie BUIbI MeOeH Tiepeunc-
JIeHBI B BhITIaAaromiem crucke Type: kpecno (Armchair), nHIUBUya IbHas pacyeT-
Has moBepxHocTh (Calculation surface), ctyn (Chair), KOMIBIOTEPHBIA YTOJIOK
(Computer corner), npsimoyrosibHbiii 00bekT (Cube), mumuaap (Cylinder), nBepn
(Door), daumuapt (Drawing board), 6ombmioit cron (Large table), opucHsiil cton
(Office desk), oduchsriit cton ¢ Tym60it (Office desk with file), mpusma (Prism),

pHc. 9
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obenennsiii croi (Table) m okao (Window).

Hnousuoyanvras pacuemuas no8epxXHOCMb He A815emcs COOCMBEHHO Mebe-
JIb10, MAK KAK He 8UOHA 8 NoMeweHUuu. Imom 00vekm HyxceH OJisl pacyema ocee-
WeHHOCMU HA KaKOU-1ubo cneyupuueckou no8epxHoCmu, Hanpumep Ha 08epyax
wxaga unu 6 npeodenax Kpvluiku 00Ho2o cmoaa. [lpusma omauurno nooxooum Ojis
umumayuu 1ecmHudnbix mapwetl. He nepeuuciennvie 6 cnucke npeomemuol medenu
(Hanpumep, wKaA@bl) UMUMUPYIOMCA NPUMUMUBHBIMU 0DbeKkmamu (Hanpumep,
muna Cube).

Tpu nons BBoma Position mpemHa3zHayeHbI 711 BBOJIA KOOPAMHAT PACIOO-
KeHUs MeOenu B TIOMEIICHUH, MOl Size — IS 3aaHus pa3MepoB MeOeH, a oIS
Rotation — s 3amanus yriioB HOBOPOTa OTHOCHTEILHO KOOPIUHATHBIX OCCH.

puc. 10

Jlns Hamero oduca HaM OyJEeT OCTaTOYHO paboyero CToJa, yJI00HOTO
Kkpecia u mkada. Beioepem B cnicke o0bekT Large table. 3amanum ero qmuny 1,2
M, mupuny 0,75 M u BoicoTy 0,8 M 1 HakMeM KHONKY Insert. CTos mosiBUTCS B Jie-
BOM HIDKHEM YTIIy dKpaHa. Beigenum ero, Ha)kaB U OTITYCTHUB JIEBYIO KHOTIKY MBI-
. Teneps ero MOKHO MepeMeIiaTh, O YeM HaM IMOJCKa3bIBaCT Kypcop, MPUHSB-
il GopMy PYKH C BBITSHYTHIM yKa3aTeJIbHBIM maiiblieM (puc. 8). Haxxmem neByto
KHOIIKY MBIIITU U, HE OTIyCKas ee, MepeTalluM CTOJ MPUMEPHO Ha CepeANHYy IO-
menieHusi. Cierka pa3BepHeM €ro, HaBels yKaszaTellb MBI Ha OJUH U3 MPSIMO-
YTOJIBHUKOB TIO ero kpasMm (puc. 9). [IoBOpoT MOKHO OCYIIECTBUTH, MEPETAIINB
MIPSMOYTOJILHUK BBEPX WJIM BHHU3 TP HAXKATOH JICBOW KHOIIKE MBIIITH.

AHaNOrMYHBIM CHOCOOOM YCTAaHOBUM B NMOMENIEHUH KPECio M mKad, Kak
nokasaHo Ha puc. 10. Oopawaem enumanue, umo npu Haxcamuu Ha KHonky Insert
HOBbLIL npedmem mebenu nomewaemcs nogepx npeovioyuweeo. YtToosl Medeb Bee-
r7la TOSIBJISUIACh B HIMDKHEM JIEBOM YIJIy 3KpaHa, MOCJIE YCTaHOBKH OYEpPEIHOTrO
npeaMeTa HakuMaeM KHomky Reset. 3aBepmmB pasmenieHue meOenu, HaXKMeM
kHonKy OK 15151 BO3Bpara K OCHOBHOM IaHEJIM HHCTPYMEHTOB.

Ilar mecroii. BruioTHyto npucTynaeM K rJiaBHON 4acTH pabOThI — OCBellle-
Huto. Haxkumaem xHomky Selection aiis nepexoaa K BbIOOPY THUIIOB CBETHIILHUKOB.
Ecnu B cucreme yxke ycTaHOBJIEHA 06a3a TaHHBIX MO CBETHJIbHUKAM, TO Ha 3KpaHe
MOSIBUTCSI 3aCTaBKa 3TOM 0a3bl JaHHBIX. B MpOTUBHOM cilydae BepxHee MEHIO Mpo-
rpammbl (Project, Edit, Room...) momensieTcs Ha MeHIO paboThI ¢ 0a3aMu JaHHBIX:
Catalog, View, Window, Help (puc. 11). Ilynkt Selection mento Catalog mo3Boss-
eT BhIOpaTh 0a3y NaHHBIX TOTO NMPOU3BOAMTENS, CO CBETHIBHUKAMU KOTOPOTO MBI
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Oyaem pabotaTh B JaHHOM MpoekTte. [Ipu BeIOOpe 3TOro myHKTa Ha 3KpaHe 0TO0-
pas3uTcs maHenb u3 16 KHOMOK ¢ Ha3BaHWSAMU TpousBoauteneit (puc. 12). Ecnu 6a-
3a JaHHBIX KOHKPETHOT'O MPOU3BOIUTENS HE YCTAHOBJICHA B CUCTEME, KHOTIKA C CO-
OTBETCTBYIOIIMM Ha3BaHWEM HEAKTHBHA (HE HAKMMAETCS).

puc. 11

puc. 12 Lo

Haxxmem kHOmky Demo, 4ToObl BRIOpaTh BCTPOCHHYIO B Iporpammy 'me-
MOHCTpPAIIMOHHYIO" 0a3y JaHHBIX, COJEPXKAIlyl0 YCJIOBHBIE CBETWIbHUKH. Ha
HKpaHe MOSBUTCS CTaHIAPTHOE OKHO pabOThI ¢ 0a30ii TaHHBIX CBETUILHUKOB (PHC.
13). B neBoit BepxHeil 4acTH 3TOro OKHa HAXOJUTCS OKHO IMOMCKA CBETUJILHUKA 110
HOMEDPY 3aBOJICKOTO apTUKYJIA.

Ilouck no 3a600ckomy apmuxyiny y0obeH 6 ciyuae, eciu mun C6emulbHUKA
npeosapumenvHo vlopan no "Oymascrhomy" xamanoey. /[nsn omobpadxicenus cee-
MUTbHUKA C OAHHBIM APMUKYIOM NOCLE 86004 HOMEPA Hadcumaem KHonky Search
(NOUCK), HAXO0O0AWIOCS 8 NPABOM HUICHEM Vely OKHA. J{isg nosmoprhoco omobdpa-
JICeHUsl 8CeX UuMerouwuxcs 8 baze ceemuibHUK08 8600um 6 noie Article number
cumeon "*" u nasxcumaem knonky Search.

B npaBoit BepxHel 4acTy 3KpaHa HaXOJUTCS CIUCOK CBETUIIBHUKOB C HOME-
paMM apTUKYJIOB U KpPaTKUMHU onucaHusMH. Ilocne BwlaeneHus OIHOTO U3 CBe-
TUJIBHUKOB 3aIlOJIHAIOTCS YEThIpEe OKHA, HaXOJSIIMECs B HYDKHEW 4acTH DKpaHa:
OKHO C JIOTOTUIIOM Mpou3BoauTelns, ¢ororpadus CBETUIbHHKA, YMEHBIICHHBIN
BUJ] €r0 KPUBOI CHIIBI CBETa M OKHO C MOJAPOOHBIM OMMCAHUEM CBETHJIbHUKA (Ha
aHTJIMIICKOM MJTM HEMEIKOM si3bike). HekoTopblie 06a3bl JaHHBIX HE BHIBOAST OKHO C
KPHUBOW CHJIBI CBETA, B 3TOM CJIy4ae €ro MOXHO BbI3BaTh Haxkatnem kHonku LDC.
KpuByto cuibl cBeTa TakKe MOKHO IPOCMOTPETh B YBEJIMYEHHOM BHJIE, BHIOpaB B
BepxHeM MeHIo View myHKT Show LDC.
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CBeTUIBHUK, MOAXOAAIIUHN JIJIsl JAHHOTO pacyeTa, Hy>KHO JO0OaBUTh B TEKY-
Uil cnucok HaxaTueM kHomku Use, Haxopsmieicss BHU3Y OkHA. Bo Bcex 0azax
JIAHHBIX, KPOME JEMOHCTPAMOHHOW, KHOMKY Use MOXHO Ha)XKMMaTh HECKOJBKO
pa3, 100aBiisAisi HECKOJIBKO TUIIOB CBETUJILHUKOB MOApsAn. OKHO JEMOHCTpaIMOH-
HOM 0a3bl "mpsiyeTcss" KaxAbld pa3 Mocje HaaThs 3TOW KHOIKH, TIO3TOMY €ro
HE0OXOIMMO BbI3BIBATH 3aHOBO Ha)KaTMEM KHOIKH Selection.

Jlo6aBuM B TEKYIIUH CIMCOK CBeTHIBHUKH ¢ apTukyiaamu 101004 u 103002,
MIOCJIC YETO 3aKPOEeM OKHO 0a3bl TAaHHBIX Ha)KaTHEM KpecTa B MPaBOW BEPXHEU €T0
YJacTH.

Ilar ceabmoii. MOXXHO IPUCTYyNaTh K pa3MEIICHUIO CBETUIILHUKOB. UeTbIpe
kHonku Single, Line, Field u Circle mo3BosnsoT BeIOpaTh crocod pa3MerieHust
CBETWJILHUKOB (110 OJTHOMY, PSIIAMH, PAJAMU 1O TOPU3OHTAIN M BEPTHKAIU U 1O
okpyxHOCTH). [lepen TeM Kak MpUCTyNaTh K Pa3MEIICHUIO CBETUJIbHUKOB, JKeJla-
TEJIbHO 3HaTh KOJIMYECTBO, KOTOpOE MoTpedyercs. B 3ToOM HaM moMokeT nmojckas-
Ka, IpejuiaraemMasi mporpaMmoin Tojbko B pexume pazmenenus Field (psimamu no
TOPU30HTAJIN U BEPTUKAIM Ha IUIAHE TOMEILEHUS).

UtoOsl onpenenutsh TpeOyeMoe KOJUYECTBO CBETUIILHUKOB, 3aJaJlUM OCBE-
HIEHHOCTh, KOTOPYIO MBI XOTUM CO3]1aTh B HaieM oduce. Ee MUHMMaNbHO q0My-
CTUMOE 3HAYEHHE COAEPKUTCS B COOTBETCTBYIOUIEM PA3JEIE YKE YIMOMSIHYTBIX
CTpOUTEIBHBIX HOPM. {7151 odrca BrIOpaHHOTO HaMU TUIa OHO cocTaBsieT 500 k.
Bwmecre ¢ Tem npu pacdetax mporpamma Dial.ux opueHTHpyeTCs HE Ha MUHHU-
ManbHyto (Emin), a Ha cpeanioro (Em) ocBenieHHOCTh B MOMEIIIEHUH, KOTOpas 3a-
BEJIOMO OKa)eTcsi Ooible. Tak Kak Mbl COOMpAaeMCs UCIOIb30BaTh CPABHUTEIBHO
OOJIbIIIME CBETUJIBHUKU PACCESHHOTO CBETa, TO OyJeM CUYUTaTh, YTO CPEIHSISA
ocBelleHHOCTh OyaeT Ha 10% BbIlle MUHUMANIBHOM (T. €. 550 JK).

pHC. 14 P P Y=

Haxumaem kHomky Field. B HmxHel yacTu skpaHa MOSABISIETCS MaHENb
HACTPOWKH pa3MelleHUsl CBETHIIBbHUKOB (puc. 14). JIeBas yacTh 3TOM maHenu 3aHsi-
Ta uH(popmanuelr o BRIOpaHHOM CBETWJIBHUKE ¢ ero ¢ortorpadueii. B mone Em
BBOAMM HaiiJieHHble paHee 550 1k . [Ipocpamma asmomamuuecku 3anonusem nois
Number of lum. X/Y (konuuecmeo ceemunvrurxos 600w oceti X/Y).

He 3abpiBaeM mpaBWIBHO 33/aTh BBICOTY PACIOJIOKECHUS CBETUJIHHUKOB B
nosie Mount. Height/Type (Tun moHTa)ka/BhicoTa ycTaHOBKH). BricoTa nrbo 3ana-
eTCs B MeTpax, JInOo BeIOMpaeTcs u3 crnucka: Surface mounted (momMecTuTh Ha IO-
BEPXHOCTh MOTOJKA), Recessed (Bctpouth B motosnok) mnu Freestanding (pa3me-
CTUTh TPOU3BOJBEHO). [lo ymMomyaHuio mpemyaraeTcss Coco0 pa3MerieHus CBe-
TUJILHUKA, IPEAYCMOTPEHHBINA 3aBOIOM-U3TOTOBUTEIIEM.
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OnpenenvB HEOOXOUMOE KOJTUIECTBO CBETUIILHUKOB (MIEPEMHOKCHUEM YU -
cen B moisax Number of lum. X u Y), MOXHO aBTOMAaTHYECKH Pa3MECTUTh HUX,
HaxxaB KHoMKy Place, wim nepeiitu k pydHOMY pa3MelleHuto, HaxkaB KHonky OK u
3areM oaHy U3 kHomnok Single, Line unu Circle.

Vv

pHC. 15

Hpumetmnue. Aemomamuueckuti pacuem Kojauvecmea CeemujlbHUKO8 pa-
bomaem moJbko 0 NpPAMOY20J/lIbHbIX nomemenuﬁ.

Bri6upaem B Tekymem cnucke cBetwiibHUKOB DEMO 101004 u Haxkumaem

kuonku Place u 3atrem OK. Ilman IMIOMCIICHUA ITPUMCT BHI, MOKa3aHHBIA Ha PHC.
15.

P e
poina

puc. 16

Ilar BocbMoii. Co3aB OCHOBHOE (pabodee) OcBelleHUE Haiiero oduca,
Pa3MECTHM HECKOJIBKO aKIEHTUPYIOIIMX CBETHJILHUKOB HaI padodnM cTosioM. J1Jis
ATOTO HaxXuMaeMm KHONKY Single (oaMHOYHOE pa3MeElleHHE CBETUILHUKOB). B
HIKHEH YacTH dKpaHa TMOSBIISICTCS MaHEb OAMHOYHOTO Pa3MEIICHUS CBETHIIHHHU-
KOB (puc. 16).

JlaHHasl maHeNb aHAJOTUYHA PACCMOTPEHHOW HAMH Ha CEBMOM IlIare, OJHa-
KO JUJIA Pa3MEIICHUs OJUHOYHOIO CBETWJIBHUKA JOCTATOYHO 33/1aTh JIUIIb JIBE €r0O
koopauHathl X, Y ¥ BBICOTY pacnoyiokeHus. Kak m Ha mpeapiaynmem srame, s
pa3MeleHns CBeTUIIbHIKA HakiuMaeM KHONKY Place, a y1s1 3aBepIiieHus 3TOro 1a-
ra — knonky OK.

Pasvweu;eﬂue OOUHOYUHDBIX CBEMUNIbHUKOB MAKIICe MOICHO BbINOJHUMb U
O0BOUHBIM weadKom J1€80U KHONKU MbIUUU HA 6bl6paHHOlZ moy4Ke njiana nomeulerusl.

O

puc. 17

Bribepem B crimcke cBeTHIIBHUKOB TodeuHbIH cBeTHIIBHUK DEMO 103002 u
pa3MECTHM €ro Ha MOTOJIKE B JIBYX DK3EMIUISIpax: B TOUKAX ¢ KOOpJAWHATAMU X =
6,5M; Y=22mMmuX=25m; Y =23,6M Takum 00pa3omM, CBETHJILHUKH OYyIyT
PaCIoJIOKEHBI IO KpasiM pabovero CTojia, Kak 3TO MoKa3aHo Ha puc. 17.
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N3HauaibHO BCE CBETWJIBHUKHU PACIIOJOKEHBI CBETAIIECH YacThiO BHH3. WX
WHIMBUAYAJIbHYIO OPHUEHTAIUI0 MOXKHO OIpeeuTh Mo auarpamme (puc. 18),
JKEJITHIM 1IBETOM Ha KOTOPOM MOKa3aHbl CBETAIIME YacTU. [IoBepHEM Halll TOYEU-
HbI€ CBETWJIBHUKHM TaK, YTOOBI OHH OCBEIIaId IMOBEPXHOCTh cToJyia. s »Toro
HEO0OXO0IMMO 3aJaTh YIJIbI HaKJIOHA OTHOcUTENbHO ocel X u Y B moysix Q and L
Incl. u yros ero moBopoTa OTHOCUTEIBLHO BEpTUKAILHOM ocH B ToJie Ori.

puc. 18

3amaem mapametrpsl Ori.= -20 u L. Incl.= -55 nns mepBoro (ieBoro) cae-
tuiabHuKa U Ori.=-20 u L. Incl.= 65 my1s BTOpOro (paBoro) CBETUIIbHUKA.

pHc. 19 =

Heped UsMeHeHuem yeia noeopoma O00UHOUHO20 CEEeMUNIbHUKA UL BCeX
ceemulbHUKoe 6 cpynne, ux HYIHCHO 8bl0CNIUMb OOUHOYHBIM HANCAMUEM JIe601
KHONKU MblULU.

3aKOHYMB PEIAKTUPOBAHHUE MAPAMETPOB OJMHOYHBIX CBETHJIbHUKOB, HaXKU-
maeM kHonky OK. CoxpaHuMm MmpoekT Ha JUCK, BbIOpaB B MeHIO Project komanay
Save unm HakaB Ha KHONKY C M300pa)X€HUEM JMCKETHI B JIEBOM BEPXHEM YTy
skpana. OcTaBUM mpeajiaraeMoe rnporpamMmmoit ums aitna Projectl. Teneps MoxHO
MIPUCTYNATh K 3aKIOYUTEIBbHON CTAINH MMPOEKTA — PACUETY OCBELIEHUS.

Ilar geBsaTwiil. Haxxumaem knonky Calculate (paccumtath). Ha skpane
O0TOOPA3UTCSl OKHO 3ammycka pacyeTa ocBerieHHocTH (puc. 19). [lepBoie n1Be BKIa-
ku 3Toro okHa (Description u Address) HarlOMUHAIOT HAM O BO3MOKHOCTH 3a1o0JI-
HUTH TOJIS, UCTIOJIb3yeMbIC B MEUAaTHOM OT4eTe. TpeThs, BhIOpaHHAs MO yMOJI4a-
HUI0, — BKJIaaKa Start calculation (3amyck pacuera). Ero MbI 1 Bocmionb3yemcsl.

puc. 20

N3 BaxXHBIX HACTPOEK OTMETUM HAXOIAILIMKCS HA dTOW BKJIAJIKE TIEPEKIIIOYa-
tenb Take furniture into account (yuuThiBaTh MeOenb Mpu pacuetax). Eciu B HeM
OTCYTCTBYET rajodyka (MeOesib HE€ YYUTBHIBACTCS), pacueT MPOU30UJIET HAMHOTO
OBICTpee, OJIHAKO B €ro pe3yJsibTarax OyIyT OTCYTCTBOBATh TEHHU, a TPEXMEPHBII
BH/JI IOMEIIEHUS OKXKETCsl HeAOCTYyIeH. s 3amycka pacuera HaXKMMaeM KHOMKY
OK. Ha skpane mosiBUTCSI OKHO, B KOTOPOM BUACH 00bEM BBHIMIOJTHEHHBIX PACYETOB
(puc. 20).



18

pHc. 21

[Tocne 3aBepiieHHs pacuera OTKPBIBAETCS OKHO MPOCMOTpPA PE3YJIbTATOB
(puc. 21). B 3ToM OKHE MOXHO MPOCMOTPETH (HO YK€ HENIb3sS U3MEHUTH!) BCE CO-
CTABJIAIOIINE IEYATHOTO OTYETA, a TAKXKE OTHPABUTH OTYET — HEIUKOM WM BBIOO-
pPOYHO — Ha MpuUHTEp. B BepXHel 4acTu 3TOro OKHA HAXOJSITCS J1Ba BBIMAIAIOIIUX
CTHCKA, U3 KOTOPBHIX JIEBBIN NpeasiaraeT BeIOpaTh OOBEKT, a MPaBbIii — CBOMCTBO
3TOro o0BeKkTa Ans mpocMmoTpa. K uncimy oOBEeKTOB OTHOCATCA OTUET O MPOCKTE
(Projectl), xaxxnoe u3 nomenienuii B npoekre (Rooml, Room2 u T. a.), a Takxe
KXl 13 00BEKTOB B MOMEIUICHHUH, JIJISI KOTOPOTO MPOU3BOIMICA pacdyeT OCBe-
miennoctu (Working plane, Calculation surface u 1. 1.). I[Ipu BeiOOpe ogHOTO U3
O0OBEKTOB B MPABOM CIIMCKE MOSBISETCS HA0Op €ro JOCTYIHBIX JJIsi MPOCMOTpa
cBoiictB. Hanpumep, nis o6wbekra tuna "Otuetr" (Projectl) moctymen mpocMoTp
obnoxku (Project cover), ornasienus (Table of contents), mapameTpoB ocBeleHus
(Room survey) u cnenudukanuu obopynoBanus (Parts list/order). Hamomaum, aro
NOJHBILUL OmyYem asmoMamuyecky @Qopmupyemcs u3 Cc8e0eHUll, YKA3AHHbIX Ha
npeoblOYWUX IManax 6 coomeemcmayrowux okHax. Hanpumep, obnoscka npoex-
ma eémecmo eouHcmeenHou Haonucu Project]l oonxcna codepoicamsv Hazeanue u
KOO NpoeKma, Kpamkoe e20 ONUCAHUe U KOOPOUHAmvl pazpabomuuKa/3aKkazyuxa.

Ha 3aBepmaromem stane Hameid pabOThl MPOCMOTPUM M pacrnedaraem
HanOoJiee He0OOXOAMMbIE YACTH OTYETA O MTPOEKTE.

pnc.ZZA

oo - RN PN LTEy SOeR

"9

i

puc. 23

Ilar gecsiTbiii. CaMbIMU BOCTPEOOBaHHBIMM PE3YJIbTATAMH pacyeTa sBJIs-
I0TCS Tpaduueckoe U300pakeHUe pacrpeesieHrs OCBEUIEHHOCTH Mo pabouel mo-
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BEPXHOCTH M OOLIMI TPEXMEPHBII BUJ OCBEIIEHHOr0 oMelieHus. Boibepem B Jie-
BOM CITMCKE OKHa pe3yibTaToB 00bekT Working plane. B nmpaBom okHe mosBUTCS
CIIUCOK JIOCTYMHBIX pe3yJbTaToB pacyeTa: [solines (IMHUM MOCTOSTHHOM OCBEIICH-
HoctH), Grey scale (3akpalieHHbIE JHMHUM [OCTOSIHHOW OCBEIICHHOCTH),
[Iluminances (Tabnuia oceemenHocteil) u Relief (TpexmepHbIii Tpaduk ocBelIeH-
HOCTH). Yallie BCero moJyib3yroTcsi OOBIYHBIMHM M 3aKPAIICHHBIMU JIMHUSIMHU MOCTO-
STHHOM OCBEIeHHOCTH (puc. 22 u 23).

~— 0
’I(u.'xm 130 Rengenng

puc, 24

B HIKHEH yacTu OKHa pe3yJIbTaToB OToOpakaeTcs Tabauua u3 5 KOJOHOK,
cojJieprKalliasi CTaTUCTUYECKUE CBEACHUS: CpPeaHIO ocBelieHHocTh (Em), Makcu-
MaJIbHY}0 1 MUHUMAaJIbHYIO ocBemeHHOCTh (Emax, Emin) u nBa oTHomeHus, xa-
PaKTEpU3YIOIINE PABHOMEPHOCTh PACIPEACICHUS] OCBEIIEHHOCTH: MUHHUMAaIbHOM
OCBEIIEHHOCTH K cpeaHedt Emin/Em um MUHUMAaJIBHOM OCBEIIEHHOCTH K MAaKCH-
MaiabHOoM Emin/Emax.

Foom 1 20 Rendenng

puc. 25

Teneps mpocMOTpUM B OCBEIICHHOT'O MoMeiieHus. st 3Toro B JieBoM
MEHIO OKHa pe3yJbTaToB BhIOepeM MyHKT Rooml, a B mpaBoM MEHIO — IMyHKT
"Tpexmepnsiit Bun'" (3D rendering). Ha sxpaHe mosIBUTCS OKHO C TPEXMEPHBIM BU-
JIOM HEOCBEIIIEHHOTO TTomeneHus (puc. 24). Jljist oroOpakeHus OCBEIIEHHOTO BHIa
HaxMeM KHomKy Render (puc. 25).

UtoOBl U3MEHUTh TOYKY HAOJIIOJIEHUS KOMHATBI, HAKMEM KHOIKY Settings
(nactpoiiku). B okHe HacTpoiiku TpexmepHoro Buaa 3D Position (puc. 26) MOXKHO
3aJ]aTh BpalllcHUE TTOMEIICHUSI OTHOCUTEIILHO BepTHKaIbHOM ocu (Rotation Z-axis)
u paccrosinue ee HabmoaeHus (Observer distance). B HkHel yacTu oKkHa UMeeTCs
pEeryaupoBKa SIPKOCTU KapTUHKH, KOTOpasi OKa3bIBaeTCs MOJIE3HOM, €CIIU TpexMep-
Hasl KapTUHKA CJIMIIKOM 3aJIiTa CBETOM WJIM, HA00OpPOT, HEECTECTBEHHO TEMHasl.
Hactpous xenaemsrit Buj, HaxkumaeMm kHonky OK u 3atem cHoBa kHOTIKY Render.
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pc. 26 5] oma | aw | npgw |

B 3akiiouenue pacrnedaraeMm pesynibTaThl Halero pacuera. Haxomsce B of-
HOM U3 OkoH Iso-lines (puc. 22), Grey scale (puc. 23) unu 3D rendering (puc. 25),
BbIOEpeM B MeHIo Project myHkt Print preview. B mosiBuBIIeMcst OkHe TpeBapu-
TEJIBLHOTO POCMOTpa (puc. 27) 3aMETUM HOMEP CTPAHUIIbI, HA KOTOPOU COJEPKUT-
Csl BHIOpAHHBIN BUJ| pe3yJibTaTa pacyeTa.

CERi ) Wen | Sohee | Seeb | semos | cbes |

pic, 27 ke

Homep cmpanuyvl naxooumcs 6 npasoii 6epxmel yacmu Cmpavuysl, noo
oamoti evinoHenus npoekma. llpu Heobx00uMOCmuU MONCHO YEeaUuuUms pasmep
uzobpasicenust knonkou Zoom In.

3artOMHHB HOMEpP CTPaHULIbI, HAXKMEM B JIEBOW BEPXHEN 4aCTH SKpaHa KHOII-
Ky Print u 3aganuM B MOsSBHUBIIEMCSl TMAJIOTOBOM OKHE €€ HoMmep. B mpoTuBHOM
ciydae Oyner pacnedaraH Bech 20-CTpaHMYHBIM OTYET O NPOEKTE, COAEpIKAIIUN
MaccCy HE3aIlOJIHEHHBIX U HEMH()POPMATUBHBIX CTPAHMUII.

3akoHYUB pabOTy ¢ pe3ysibTaTaMu pacuera, 3aKpOeM OKHO PEe3yJIbTaTOB HaXKaTHeM
KHOIIKH C KPECTOM B €ro IpaBod BepxHeu 4yactu. Ha skpaHe mosiBUTCS OKHO CO-
ctaBa npoekTta Project Tree. [Ipu HEOOXOAMMOCTH YTO-TO U3MEHUTH B TTapamMeTpax
HAIIETO IOMEIIECHUSI BBIICTUM B CHHCKE O0BEKTOB CcTpoKy Rooml u Haxkmem
kHonky Edit. Ilocie okoHuaHus penakTUpOBaHUs CBOMCTB MOMEIEHUSI HAM CHOBA
OyAeT nocTynmHa OCHOBHAs MaHellb MHCTpyMEHTOB nporpammbl (Room, Furniture,
Selection...).

2 IToTuBOYHbBIE BOJONPOBOABI M (POHTAHBI
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IMosmBoOYHbIE BOAONPOBO/IbI IPEIHA3HAYCHBI JJIs1 YOOPKH BHYTPEHHUX
NOMEILEHUH 3aHNM, TIOJMBKU B JIETHEE BPEMS TPOTYapOB U TEPPUTOPHI, 3€JI€HBIX
HACa)XJICHUI BOKPYT, 3JaHUI U TEPPUTOPUH B caslax, MapKax, CKBepax, JOMax OT-
JbIXa, CTAANOHAX U JPYTUX OOBEKTAX.

OCHOBHBIMU 3JIEMEHTAMH SBJIIOTCS: BOJOPa300pHBIE yCTPOMCTBA, 3a10p-
Hasl apMarypa, TpyOOIpOBOIbI U paclpeesuTeNbHAsl CETh, YCTPONCTBA aBTOMATH-
3alluu.

PacnpenenurensHas ceTb U TpyOOIPOBOABI OJIUBOYHBIX BOAOIPOBOJIOB,
MOJIAIOIIKE BOY K BOJOPA30OPHBIM YCTPOICTBAM, IPUCOEAUHSIIOT K CETHU BHYT-
PEHHEr0 BOAONPOBO/IA 3/1aHMS MJIK HEMTOCPEICTBEHHO K CETH HAPY’KHOTO BOJO-
poBoJa. B oTHenpHBIX cyyasx mojiada BOJbl B CETh NOJMBOYHOIO BOJIOIIPOBOIA
MOKET OBbITh U3 UCTOYHHKA BOJIOCHA0XKEHHSI— PEKHU, BOJOEMA C TPUMEHEHUEM
HAaCOCHOW yCTaHOBKHU. [T0JIMBOYHBII BOIONIPOBO/] MOJIKIIFOUAIOT K CETU TEXHUYE-
CKOTO BOJJOCHA0KEHMUSI, €CIH 110 TEXHUKO-3KOHOMHYECKUM COOOPAKEHUSAM 3TO Iie-
Jecoo0OpasHo.

BHyTpu nomenieHuil 31aHui 1J1 MbIThsI 000PYIOBaHMsI UJIU MOJIOB (B AY-
HIEBBIX MIOMEIICHUAX C YUCIOM CETOK TPH U 00Jiee, B yMbIBAJIbHBIX TOMELIEHUSX C
YKCJIOM YMBIBJILHUKOB IISITh U 00Jiee, B TyaJeTHbIX KOMHATaX, C YUCIOM YHHUTA-
30B TpHU U OoJiee, B KaMepax MyCOPOIIPOBOIOB U APYTUX MOMEUICHUSIX) YCTaHAB-
JUBAIOT MOJMBOYHBIE KpaHbl HA BbICOTE 1,25 M OT ypOBHSI 110J1a ¢ TIOABOJKOM TpyO
XOJIOZHOM M TOpsiYer BOJBI AuaMeTpom 19—32 mm.

[TonmMBOYHBIE BOIONIPOBOBI MOTYT OBITh 0OOPYI0BAHbI CTAIIMOHAPHBIMU
WJIM TIOJIBUKHBIMU pa30pbI3TMBATENSIMU, PEAKTUBHBIMUA OPOCUTEIBHBIMH T'OJIOBKA-
MU C UEHTPAIM30BAHHBIM BKIIOUYEHUEM WM OTKIIFOUEHHUEM BO/IbI.

®ouTaHbl. /711 POHTAHOB TPUMEHSIOT MPOTOYHYIO WJIH OOOPOTHYIO CXEMBI
BoAocHa0OxkeHus. [IpoTouHyto cxeMy BOJIOCHA0KEHUSI TPUMEHSIOT TJIaBHBIM 00pa-
30M JUI MAJIBIX (POHTAHOB IPOU3BOJMTENBHOCTBIO 10 1 M%/4 IpU HAIMYKMK HaIEK-
HBIX U JICHIEBBIX HICTOYHUKOB BOJOCHA0KEHUS.

HauGomnbiee pacnpocTpaHeHue moayyusiaa 000poTHasi CUCTEMA BOJAOCHA0-
KEHUs (POHTAHOB, KaK Hanbosiee HKOHOMUYHAs!, pacXoAyIollasi BOJY JUIIb JJIsI
BOCTIOJTHEHHMSI TOTEPb, 00Pa3yIOIIKUXCs BCIEACTBUE UCTIAPEHUS U pa30pbI3TUBaHUSI.
ObopoTHas cucteMa BOJAOCHA0KEHUSI IPUMEHSETCS TaKXKe JIJIs TIOBBIIICHUS HaIlo-
pa, eci rapaHTUHHBIN HAarop HE 00ECIIeUYnBaET CO3/1aHusl HEOOXOJMMOT0 Xy/0Ke-
CTBEHHOT'O PUCYHKa (POHTAHHBIX CTPYH.

OCHOBHBIMH 3JIEMEHTAMHU CXEM BOJOCHAOXKEHUS SBIIAIOTCS: pacipeeu-
TeJbHasl CETh C HAKOHEYHUKAaMHU (HACaJKaMHM) JUIsl CO3IaHUsI CTPYH, MOAAOLIUI
HaIOPHBIN TPyOONPOBO; MPUEMHas yaiia (pe3epByap); OTBOAHOU WU LIUPKYJIs-
HMOHHBIA TPyOOIIPOBOI; cOpoCcHas TpyOa; HANOpHAst HACOCHAs! YCTaHOBKA.

Obopyoosanue cucmemvl 6HympeHHell KaHAIU3AuuU 30aHuil
Ilpuemnuku cmounwix 600

[IpueMHUKH CTOYHBIX BOJ PA3IHMYAIOTCS MO PSAAY NPU3HAKOB: MO Ha3Haye-
HUIO, IO (DYHKIIMOHAIBHBIM PEXHMaM, M0 KOHCTPYKTUBHBIM PEIICHUAM U TEXHH-
YECKHUM XapaKTEPUCTUKAM.
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[To Ha3HaYeHUIO MPUEMHHUKU CTOYHBIX BOJ MOTYT OBITh I'PYHNIHUPOBAHBI
CJIEYIOIUM 00pa3oM:

[TpueMHUKN — caHMTapHbIE MPUOOPHI, MPEAHA3HAUYEHHBIE HE TOJIBKO IS
pUeMa 3arps3HEHUM, HO U JUIsl BBIOJHEHUS] TUTHEHUYECKUX U CAHUTApHBIX MPO-
Heayp, HeoOXOOUMBIX B Ipoliecce KU3HeaeaTenbHocTy onei. K caHuTapHbM
npuOopaM OTHOCSTCS: MOMKH, paKOBHHBI, YMbIBaJIbHUKU, PYKOMOWHUKY, BaHHBHI,
IyUIEBbIE MTOJIOHBI, OUJIE, YHUTA3BL;

NPUEMHUKH — CAaHTEXHUYECKHUE CIEUaIbHbIE MPUOOPHI, NPEIHA3HAYECHHbIE
JUIsl YCTAHOBKH B 3[JaHUSX CIIELIMAIBHOIO Ha3HayeHus (B OOJIbHHIIAX, MOJUKINHH-
KaX, CAHATOPUSIX M JAPYTUX MEIULUUHCKUX YUPEKICHHUSIX U KYpPOPTHBIX 3/IaHUSX):
JeueOHble BaHHBI, MEIUIMHCKAE M XUPYPTrHUECKHE YMBIBAJIbHHUKHU, MPOMBIBHBIC
MEIUIMHCKHE Kamepbl, BUAyaphl (OOJIbHUYHBIE CIMBBI, TIEBATEIbHUIIbI), CIICLIH-
aJbHBIE MOVKH U Ap.;

IPUEMHHUKH JUIs1 cOOpa M OTBEAECHMs MPOU3BOJICTBEHHBIX CTOYHBIX BOJ, 00-
pPa3yIOIIUXCA B PE3YJIbTATE MPOU3BOJICTBEHHBIX TEXHOJOTMYECKHUX IPOLIECCOB.
KoHCTpyKTUBHBIE pelIeHns TaKUX IPUEMHUKOB pa3Ho00pa3Hbl. [[puMeHuTeNnbHO K
TEXHOJIOTMYECKOMY OOOpYJOBaHHUIO NPEANPUATHS YCTAHABIMBAIOT: TPUAMKH,
COOPHUKH, CIIUBBI, BOPOHKH, TPAIlbl, PAKOBUHBI, IPUEMHBIE KAMEPHI U T. I.;

IPUEMHUKH, TpeIHa3HAYeHHbIE JUIsl cOOpa U OTBOJA C KpbIII  3/1aHUMN aT-
MOC(EpPHBIX OCaJKOB (JOKIAEBBIX U TAJIbIX BOJ): BOJOCTOYHbIE IPUEMHBIE BOPOH-
KH KOJITTAKOBBIE U TUIOCKHE.

[To ¢yHKIMOHATBHBIM XapaKTEpUCTUKAM (pEeKHMMaM) MPUEMHUKH MOKHO
OTHECTH K MEPUOANYECKH (DYHKIMOHUPYIONIMM, KOTOpPbIE CHayaja HalOJIHAIOT
CBOI 00BbEM WJIM COOMPAIOT CTOKH, a MOTOM COpachIBalOT 3arpsA3HEHHYIO BOJY B
KAHAJIM3AI[MOHHYIO CE€Th, U HEMPEPHIBHO (DYHKIMOHUPYIOMIMM, T. €. IPOTOYHBIE,
paboTaroiiye 0e3 HalmoJHEHUSI CBOETO 00beMa.

K mepBbIM MOYXHO OTHECTHM MHOTME IIPUEMHUKH CTOYHBIX BOJI: MOMKH, BaH-
HbI, YHUTAa3bl, IPUAMKH B TPOU3BOACTBEHHON KaHAJIM3alMU U T. ., @ KO BTOPbIM
— IMUTbEBbIE (POHTAHYMKHU, PAKOBUHBI, TyIEBbIE MOJI0HBI, TPAIbl, BODOHKH U T.
1.

[To KOHCTPYKTUBHBIM PEIICHUSM U TEXHUYECKUM XapaKTEpUCTUKAM pa3iiu-
YalOT MPUEMHHKH 110 TUIIaM, BUAAM U 110 MaTepuaiaM, U3 KOTOPbIX OHH U3TOTOB-
aensl. Tak, HanmpuMep, MOMKU OBIBAIOT C OJHUM HJIM JBYMsI OTICJICHUSMU; YMBbI-
BAJIbHUKU M3TOTOBJISIOT PA3JIMYHBIX TUIIOB, B 3aBUCUMOCTH OT Ha3HA4YeHHs (1S
KUIBIX 3[IaHUN, U1l MApPUKMaXEepCKUX WU JUIsl MEAMIIMHCKUX LeNeil); YHUTa3bl
OBIBAIOT Tapesbyarbie, CUGOHUPYIOUIHME, BOPOHKOOOpAa3HbIC, HAIOJIbHBIC, KOH-
COJIbHBIE.

[IpyeMHUKH U3rOTOBISIIOT M3  PA3JIMYHBIX  MAaTEPHANIOB: YYT'YHHO-
SMaJIMpPOBaHHbIE, (pasHCOBbIE, (papdopoBbie, CTadbHbIE SMAJUPOBAHHBIC, IJIACT-
MacCOBBIE.

[TpeMHHUKH CTOYHBIX BOJ B MpoOIecce IKCIUTyaTallid MOTYT paboTaTh B
pa3inuuHbBIX pexxumax. [IpubGopsl eMKOCTHBIE U MEPUOAMUYECKU HATIOIHIEMbIE MO-
ryT paboTaTh B pexuMax: a) HaloJHEHNE EMKOCTH U OMIOPOXKHEHHE; 0) moadya Bo-
Tl B €MKOCTb, MIPUEM 3arpsi3HEHUH, CMBIB UX M3 €MKOCTH M COpOC B KaHaJIH3aIu-
OHHYIO CE€Th, HAIPUMEP MEAULIMHCKHAE PUEMHBIE KaMepPbI, YHUTa3bl, 000pyJ0BaH-
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HBbIC CMBIBHBIMU Oaukamu ¥ Jp. PeXUMBI MPOTOYHBIX MPUOOPOB: a) HEMPEPHIBHAS
nojaya U cOpoC CTOKOB B KAHAJIM3AIIMOHHYIO CETh (HAmpUMEp, Tparibl, AYLIEBbIE
MOJIJIOHBI, PAKOBUHBI, PYKOMOMHHKH); 0) COOp 3arpsi3HEHMI, X CMBIB BOJIOM U OT-
BOJ B KaHAIM3ALMOHHYIO CETh (HANpUMeEp, MUCCYaphl, YHUTA3bl, 000PYI0BaHHbIE
CMBIBHBIMH KpaHamu U JIp.).

OCHOBHBIE TEXHMUYECKHE XapaKTEPUCTUKU CAHUTAPHBIX MPUOOPOB CIEAYIO-
1iMe: pa3Mepsl, 00beM (BMECTUMOCTD), aKyCTUYECKHE TToKa3aTenu (4acTora u ypo-
BEHb IIIyMa, BO3HUKAIOIIEr0 B IPOLECCE SKCIUTyaTaluu Mprudopa), MOHTaKHOE TO-
JIO’)KEHHE M B3aMMHOE PACHOJIOKEHHE OTIEIbHBIX 3JEMEHTOB (BBITYCKOB M IEpe-
JUBOB,  BOJOMPOBOJHOM apMaTyphl), XUMUYECKasi W TEpPMHUUYECKas CTOMKOCTb
BHYTpPEHHEH MOBEPXHOCTH MpHOOpa, OJTOBEUYHOCTh, HAJIEKHOCTh B padore, Me-
XaHUYECKas MPOYHOCTh U ACTETUYHOCTH BHEIIHETO BH/IA.

Bce nmpueMHUKM CTOYHBIX BOJ JOJDKHBI UMETh I KAYECTBEHHOMN TPOMBIB-
KU TJa/Kyl0, 0€3 HIepOXOBAaTOCTH BHYTPEHHIOIO MOBEPXHOCTb U 3aKPYIJIEHHYIO
(dopMy, THO C YKIOHOM K OTBEPCTHIO BBIIYCKa U COOTBETCTBOBATH IPYI'MM TEXHHU-
yeckuM TpeboBanusm (I'OCTam).

PaccMoTpuM KpaTko HEKOTOpBIE BUJbI IPUEMHHUKOB CTOYHBIX BOJ, OCOOEH-
HOCTH MX YCTAaHOBKHU U IPUMEHEHUSI.

YuuTa3dbl u3rotoBiasstor  pazmepamu  460X360X400 MM 111 B3pOCHbIX U
405X290X330 MM st ieTeid, riaaBHBIM 00pa3oM U3 kepamuku ((asHca u dapdo-
pa) C II1a3ypoBaHHOI BHYTPEHHEN MOBEPXHOCTHIO IBYX TUIIOB: TapeIb4aThle U BO-
pOHKOOOpa3Hbie (CUGOHUPYIONIME U  BBIMNOJACKUBAIONINE). DTU MPUEMHUKHU
CTOYHBIX BOJ| BBIITYCKAIOT HAMOJBHBIMH ISl YCTAHOBKHU HA IOy ¥ KOHCOJHHBIMU
— ISl KpeTUIeHUs K CTeHe. BBIMyCcKaloT yHUTA3bl ¢ IPSIMBIM M KOCBHIM BBITYCKaMH.
[Ipn ycTaHOBKE YHUTA30B C NPSIMBIMH BBIITYCKAMH B TEPEKPBITHH BBITOTHIIOT
OTBEPCTHUS JJI NPUCOECANHEHUS K OTBOJHOMY TPpYOONPOBOAY IO/ MOJIOM MOMEIle-
HUM (0OIIECTBEHHBIX, MPOU3BOJICTBEHHBIX ). B )KHUIIBIX U APYTUX 3/TAaHUSX C MEKITY-
ATAKHBIMH MEPEKPBITUIMU U3 COOPHOTO KENe300€TOHA B CAHUTAPHO-TEXHUUYECKHUX
KaOWHAX yCTaHABIWBAIOT YHHUTA3bl C KOCHIMHU BBIITYCKAaMH, KOTOPBIE TMO3BOJISIIOT
IPUCOEAUHUTD MPUOOP HEMOCPEACTBEHHO K KaHAJIM3AaLMOHHOMY CTOSIKY WJIM K OT-
BOJHOMY TPYyOOIIpOBOJY, YJIO)KEHHOMY Ha TOM € MEPEKPbITUH, I/I€ yCTaHOBIIE-
Hbl YHUTA3bl. Y HUTA3bl yCTAHABIMBAIOT TaK, 4TOObI 0OpT mpubopa ObUT HA BHICOTE
0,4—0,45 M Hag IOJIOM, a YHUTA3bl MaJION Mojaenu (a1 nereir) — Ha Beicote 0,33
M.

IMuccyapobl. B MyXckux TyajeTax yCTaHABIMBAIOT MUCCYapbl HACTEHHBIE,
HaroJibHbIE (YpUHAIBI) U JIOTKOBbIE U3 (papdopa, noaydapdopa mupunoit 350—
360 MM wiu ¢asinca. Hactennsle nuccyapbl 000pyA0BaHbl MPUCTABHBIM TUIPaB-
JMYECKUM 3aTBOPOM (CH(POHOM) M MOABOIAAIIMMU BOAY TpyOamu auameTpom 15
MM C BOJOpa300pHBIM CHEHUUAIbHBIM KpPAaHOM BEHTHJIBHOrO Tuma. HacTeHHbie
pubopsl yKpersitoT Ha BeicoTe 0,60—0,65 M OT ypOBHS 1MOja, B IIKOJaX U JIET-
ckux cagax — Ha Beicote 0,4—0,5 M. HanonbHble nuccyapsl (ypuHaibl) U3 ¢asiH-
ca 000py/IOBaHBI HIXKHEH YaIleil ¢ BBITYCKOM, MOKPBITHIM PEIIETKON, BEPTHUKAIb-
HOW CTeHKoW ¢ OokoBbIMHU muTKamu. Illupuna ypunanos 450—500 MM, BbicoTa
950—1050 MM ot mona, rimyouna vamu 400 mm. [ng 3¢d¢dekTuBHON MPOMBIBKH
OJTHOTO ypHHaja Heo0XoauM pacxona Boasl okoio 0,2— 0,25 n/c. [Tuccyapst 10T-
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KOBOTO THUIIa yCTPaMBAIOT C OOJIMIIOBKON KEPAMHUUYECKOM I1a3ypOBaHHON IUIUTKOMN
WJIM TUIACTUKOM Ha BbICOTY He MeHee 1500 mMm ot mosa. [Iupuna notka 300 MM,
MUHUMaJbHas r1youna 50 Mm, ykion 0,015. JInuny 10TKa IpUHUMAIOT U3 pacueTa
0,6 M Ha yenoBeka. JIOTKOBBIE TUCCyapbl 00OPYAYIOT BBIITYCKOM (B CaMOU HIKHEH
Touke) AuameTpoM 40 MM C pelIeTKOl U yCTPOMUCTBOM JIJIsl IPOMBIBKH BEPTUKAIb-
HOM CTEHBI U JIOTKA.

buae — rurneHUYECKU MHAMBUIYAIBHBIM Iyl — CaHWUTApPHBIA TpHOOD,
KOTOPBIM yCTAaHABJIMBAIOT B MOMEUICHUSIX JIMYHON TMTUEHBI KEHIIUH MPOU3BO/I-
CTBEHHBIX M OOIIECCTBEHHBIX 3/JaHUM U B CAHUTAPHBIX y3JaxX >KUJIbIX 31aHuil. bune
UMEIOT (hastHCOBYIO Yarnry BeIcOTOM 370 MM, muHOM 620 MM 1 mmpuHO#H 430 MM,
000pyIOBaHHYIO YCTPOHUCTBOM JIJIS1 TIOABOJIKH XOJIOJTHON U TOPSIYCH BOJBI, CMEIIIe-
HUS B CMECHUTEIIBHON apMarype U MoAayd B QYIIMPYIOUIYIO CETKY, 0OecreunBaro-
IIyI0 HaIlpaBJICHHE CTPyH BOABI CHU3Y BBEpX. Boja MoKeT ObITh HalpaBiicHa B
OOKOBBIEC KaHAJIBI 71 00orpeBa 00pTOB Mpubopa. Beimyck crokoB nuamerpom 40
MM 00OpY/IOBaH TUIPABIMYECKUM 3aTBOPOM (CU(OHOM) C 3alUTHOMN PEIIeTKON OT
3aCOpOB.

YMBbIBATBHUKH — CAaHUTAPHO-TUTUEHUYECKUHN Mpubop u3 kepamuku (Pa-
sHca, papdopa u nonydapdopa), mIacTMacchl, UyryHa U CTaau (3MaJIUPOBAHHBIE).
Pa3meps! ymbiBanbHUKOB pa3Heie: 500, 550; 600 u 650 MM B JJIMHY, HIUPUHA— OT
300 mo 600 MM, riyouna 150—180 Mm. @opma yMBIBaJTbHUKOB — MPSIMOYTOJIb-
Has, OBaJibHAsl, MOJYKpyraas u Ap. [Ipubopsl npeacTaBiasiioT co0oil yaiiry, 000py-
JOBAaHHYIO BBIYCKOM IHaMmMeTpoM 32—40 MM ¢ pemeTkou s 3aiep:KaHus 3a-
IPA3HEHUH, IEPEIMBOM, MPUCTABHBIM THIPO3aTBOPOM (CH(POHOM) U BOAOIPOBO-
HOW CMECHUTEIIbHOM apMaTypoi ¢ MOABOJKON XOJOAHOM W ropsiueil Boabl. BeicoTa
YCTAHOBKH OT MoJja 10 6opta npudopa 800 MM, a B IETCKUX YUPEKICHUAX U IIKO-
nax — oT 500 xo 700 mMm.

Ha nOpOMBIIIIEHHBIX OPEANPUATUAX TMPUMEHSIOT TPYIIOBBIE YCTAHOBKH
yMBIBAIBHUKOB Ha 5—10 mect. Kpyribie rpynmnoBbie yMBIBaJTbHUKH OOOPYIYIOT
IIOCEPEIMHE KOJIOHKOM, B KOTOPOM Pa3MEIIAT MOJABOAKHA XOJOJHOM U ropsyeu
BOJIbI M BOJOPa300pHYIO0 CMECUTEIIBHYIO apMaTypy.

[Ipy MOHTaxke TPYNIOBOM YCTAHOBKM HWHJWBUAYAJIBbHBIX YMBIBAJIBHUKOB
YCTaHABJIMBAIOT OJWH OOIIMIA BOJSTHOM 3aTBOP C PEIISTKOM Ha BBIMTYCKE B OOIIYIO
cOOpHYyI0 0TBOAHYIO TpyOy AuamerpoM 40 mm ¢ ykinoHoMm 0,02 B cTopoHY ruapo-
3aTBOpA.

BaHHBI BBINMYCKAIOT pa3IUYHbIX (JOPM U pa3MepoOB, B 3aBUCUMOCTH OT Tpe-
OOBaHUM IKCIUTyaTallK, Ha3HaueHus, KoM(popTHOCTU. KymnaabHble BaHHBI BBITYC-
KalOT KpYrJIoOopTHhIE U TpsiMoOopTHBIE mHupuHON 700—750 mm, qmuHou 1200,
1500 u 1700 mm, rimyounoit 445—460 MM ¢ BbICOTOH OT moja A0 6opta 600 mMMm.
BaHHBI U3rOTOBJISIIOT U3 YyT'yHa, CTAJIU C IJ1a3yPOBAaHHBIM AMAJIEBBIM MOKPHITHEM,
MJIaCTMACcCOBBIC. BaHHBI Mpe/IHa3HAYEHBI 111 TPUEMa CAHUTAPHO-TUTUEHUYECKUX,
037I0POBUTENBHBIX U JIEUEOHBIX mporeayp. s co3nanust MakCUMalbHBIX Y00CTB
Y SKOHOMHYHOCTH BaHHBI BBIITYCKAIOT C IOJOTOW 3aJHEN CTEHKOH, C CYKEHUEM
nepeHeld 4acTh BaHHBI JUIsi HOI M BaHHBl C PacUIMpPEHUEM BEpPXHEH YacTu U
YCTPOMCTBOM MOJJIOKOTHUKOB sl pyK. KpoMe KymnanabHbIX BaHH NPUMEHSIOT U
JpYTUE THUIIBI BaHH: CUJSYNE, TUIyOOKHE MOAOHBI (TTOJIyBaHHBI), oinOanbl. Cu-
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JTYME BAHHBI C YCTYIIOM ISl CUAEHUS U3roTOBIAIOT JumHOM 1200, mupunoi 700,
riryounor 500 mwm. Ilonuban( yHHBepcan) U TIIyOOKUM MOAAOH (IOJTyBaHHA) SIB-
JSIFOTCSL Pa3HOBUJIHOCTBIO CHJSIYMX BaHH W MPEIHA3HAYCHBI IJI1 MPUEMa BOIHBIX
MPOLIEIYP U MBIThSI B CUIAYEM IOJ0KEHUM Uiu ctos; niauHa 800—900, mmpuna
800, rmyouna 300—350, BeicoTa oT mona g0 6opta 450—600MM. B nedeOHBIX
yUpexACHUSIX JieueOHble BaHHBI M3TOTOBIIAIOT M3 MIAMOTHOIO (pasiHCca C TIa3ypo-
BaHHOW MOBEPXHOCTHIO MIMHON 1780—1800, mmpunoii 800 u BricoToit 630 MM
BMECTE C HOKKaMHU.

Bce Bannbl 6€3 uCKITIOYEHUST 000PYAYIOT BBITyCKaMHU U TIEPETUBAMHU C pe-
IIETKaMH, TUIPABINYCCKUMU 3aTBOpAMH (HAMIOJIBHBIMU CH(OHAMHM), a TAKKE KOM-
OMHUPOBAHHOM CMECUTEIBHON apMaTypoi U mepeKIrovaTesieM sl oJAauu BOAbI B
BaHHY WU B CTAIlMOHAPHYIO AYIIEBYIO CETKY, UM CETKY C THOKUM HIJIaHTOM.

JlyliM 1MpoKO MPUMEHSIOT B KUJIBIX, OOIIECTBEHHBIX, JEYCOHBIX 3JaHUAX
U KOMMYHaJIbHO-OBITOBBIX TMOMEIIEHUSAX MPEANPUIATUM, OOmeKuTnii u ap. Jymm
yCTpauBaloT B MIKadax, OTKPBITBIX WA 3aKPHITHIX KaOuHax. KaOuHBI myiieBbie
MOTYT OBITh BCTPOEHHBIMHU WJIM MPUCTABHBIMU C meperopoaraMu. [1oabl U cTeHbl
KaOWH MMEIOT THUIAPOU3OJISINIO, BIArOHEIPOHHUIIAEMOE MOKpPhITHE (KepaMHUYeCKON
rJ1a3ypOBaHHOM MIMTKOMU, TJIACTUKOM, MaclIsHOU Kpackoii). [llupuna u nimuHa kxa-
ounbl 0koJi0 1 M. BeicoTa neperoposiok 1,9—2,0 M. JlymeByro ycTaHOBKY 000py-
JYIOT CMECUTEIBLHOM BOJIOPa300pHON apMaTypoil M MOJBOJKAMH XOJIOJHON U TO-
psiueit Boabl. /{7151 mojgayu BOJIbI CO CTAaOUIIBHOW TeMIepaTypol MPUMEHSIOT CMe-
CUTEJIM C TEPMOPETYJSATOPOM. Y JaJIeHHE CTOKOB OCYILIECTBISETCS C MOMOILBIO
HokHOTrO mojoHa 900X900 MM, riyounoit 120—150 MM, 060pyIOBaHHOTO BBI-
MyCKOM auaMeTpoM 40 MM C pemeTKor U NPUCTAaBHBIM TMAPO3aTBOPOM, COEANHS-
IOLMM TOJJIOH C KaHAIM3alUMOHHOW ceThio. JlylieBble ycTpauBaroT U 0e3 Mmoo-
HOB C YCTPONCTBOM COOPHOTO JIOTKA U OTBOJIOM CTOKOB MO YKJIOHY I0JIa U JIOTKA K
BBIIYCKY C PELIETKOW W TparoM, PACHOJIOKEHHOMY HAa CaMOW HWIYKHENM OTMETKE
JIOTKA.

KpoMe TOro, mpuMeHsItOT ClielUalibHble TPYNIOBBIE MPSAMOYTOJIbHBIE WU
KpYTJIbIe JyIIeBble KaOMHBI YETHIPEXMECTHBIC, 000pYAOBaHHBIC AYIIEBHIMU TOJ-
JIOHaMHU JJ1s1 cOOpa M OTBOJIa B KAHAJIM3AIUIO CTOKOB U YCTPONCTBOM JIJIsl IICHTpA-
JIM30BAaHHOTO YIPaBJIEHUS MPUTOTOBJICHUEM U MOJAYEH B JYIIEBBIE CETKH BOJbI
3aJlaHHON TemImeparypbl. BHyTpu kaOWHBI MMEETCs KOJOHKA C BOJOPACIIPEICIIH-
TEJIbHBIM YCTPOMCTBOM C TEPMOCTATHUYECKUM CMECUTENIEM, aBTOMATHYECKU MOJ-
JIEP>KUBAIOLIUM 3a/IaHHYIO TEMIIepaTypy; BKIIOYEHUE U BBIKIIOUEHHUE MOAA4YU BO-
JIbI PYYHBIM CITOCOOOM WMJIA OT HOXKHOM MeaalH.

Moiiku AJis1 0TBOJA XO3SIMCTBEHHBIX CTOKOB B KaHAJM3AIUI0 U3TOTOB-
JISIFOT YYyTYHHBIMU dMaJIMPOBAaHHBIMU, TJIACTMACCOBBIMU U3 YAAPONPOYHOTO  TIO-
JUCTUPOJIA U CTAIIbHBIMU M3 HEpXaBewllen ctanu. Yamum Moek UMEIT TiyOuHy
170—200 MM, ux 000pYAYIOT BBIIYCKOM C pemieTkoi auamerpom 40 MM u mnepe-
JuBOM. V3TOTOBIISIFOT MOWKH C OJTHUM WJIA IBYMSI OTJICJICHUSIMU OOJIBIIION MOJEIN
600X1000 mm n mamoit 600X X800 mm. Kaxxoe oTaeseHre UMEET CBOW BBIITYCK.
Brimrycku 00beIMHEHBI Ha OJMH THIPO3aTBOP.

PakoBHMHBI 1151 X03HCTBEHHBIX CTOKOB U3TOTOBIISIIOT MPEUMYIIIECTBEHHO
U3 4yr'yHa, CTaJId C AYMAJIMPOBAHHON MOBEPXHOCTHIO, U3 IIACTMACCHI U KEpaMHUye-
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ckue. Pa3mepnl pakoBuH npsmoyroibHOi ¢opmbl 500X600X400, romyouna 150
MM. JIJist 3aI0UThI OT OPBI3T CTEHBI PAKOBHUHBI UMEIOT IEIBHOOTIUTYIO WU CHEM-
HYIO 33JHIOI0 CTEHKY C OTBEPCTHEM JIJIsl YCTAHOBKH BOJOPa300pHON apMaTyphl Ha
BbicoTe 200—250 MM oT 60pTa. BricoTa pacrnosnoxxeHus 0opTa pakOBUHBI HaJl HO-
oM coctaBisgeT 800— 850 mm. Yamma s mpueMa CTOKOB 000pyJ0BaHA BBIMYC-
KOM JuamMeTpoM 32—40 MM ¢ pelieTKon A 3aJep>KaHusl KPYIHBIX 3arpsi3HEHUN.
K BhINyCKy IpUCOEIMHAETCS TUAPABIMUECKHUM IByX0OOPOTHBIN 3aTBOP C peBU3UEH
WJIM IPOOKaMU ISl IPOYHCTKH.

PykOMOMHUKH yCTaHAaBIMBAIOT B TyaJIETHBIX KOMHarTax. [Io KOHCTpyKImu
OHHM YCTPOEHBI TaK €, KaK PaKOBUHBI WJIM yMbIBAIbHUKU. Yama pyKOMOWHHKA
umeer pasmepbl 480X X320X130. B kauecTBe pyKOMOWHHUKOB MOTYT OBITH HC-
M0JIb30BaHbl YMbIBAJIbHUKH UM PAKOBUHBI MAJIBIX PA3MEPOB.

Tpanbl — npUEeMHUKH 1711 OTBOJA CTOYHBIX BOJ C MMOBEPXHOCTH IOJIA, U3
COOPHBIX JIOTKOB B KAHAJIM3ALUOHHYIO CETh; U3TOTOBJISIOT UX U3 YYT'YHA C HMaIU-
pOBaHHOM WM acaJbTUPOBAHHON BHYTPEHHEH MOBEPXHOCTHIO CO BCTPOEHHBIM
WIM TPUCTABHBIM THAPABIMYECKUM 3aTBOPOM, C IPSIMBIM WM KOCBIM BBIITYCKOM.
Pa3meps! Tpanos B miiane 200X200 MM npu quamertpe Boimycka 50 mm; 300X300
—rpu 100 mm. ['my6una tpanos 130 u 195 mMm. B tpanax nuamerpom 300 MM B
IUIAHE C IPSIMBIMH BbITycKaMu auameTpoM 100 MM IpUMEHSIOT IPHUCTABHBIE TH-
po3aTBOpBL. Tpamsl TIIATENBHO 3a€JIBIBAIOT B TIOJIy C HA/IEKHOM THIPOU3OJISILIUE.
Crok c moma K TpamaMm ocymlecTBisieTcss Onmaromaps ykiony moma 0,01—0,02.
OpuH Tpan auamerpom 50 MM yCTaHaBIMBAKOT HA TPU yHUTA3a, Ha 1—2 nymia, Ha
5 u 6osee yMBIBAILHUKOB, a ¢ BBITyckoM auametpoMm 100 MM — Ha 3—4 mytire-
BbI¢ KaOWHBI (B OaHsIX).

I'mppaBianyeckue 3aTBOpbI (CH(POHDI)

['uppaBnuyeckuid 3aTBOp SIBISIETCS 00sI3aTENbHBIM M OTBETCTBEHHBIM 3Jie-
MEHTOM, KOTOPBIM JOJKHBI OBITH 000pYAOBaHbI BCEe 0€3 UCKITIOYCHUS] IPUEMHUKH
CTOYHBIX BOJI, YCTAHOBJICHHbIE HA KAHAJTM3AaLMOHHOM ceTH. OOpa3yromuecs B CeTu
KaHaJM3alMOHHbIE Ta3bl MOTYT ObITh TOKCUYHBIMH, 3IOBOHHBIMHU U Ja’K€ B3pPBIBO-
onacHbIMU. [Ipu OTCYTCTBUM THIPO3aTBOPA OTKPHIBAETCS OECIPENSITCTBEHHbIHN 10-
CTYII ra3aM B IOMEILEHHMS], T€ HaXOAATCs 0. HekoTopble TpUEMHUKHA CTOYHBIX
BOJ (Tparbl, YHUTa3bl, HEKOTOPbIE TUIIBI MHCCYapOB, YMbIBAIbHUKOB, IPUEMHUKU
IIPOMCTOKOB) UMEKOT BCTPOEHHBIE THIPABIMYECKUE 3aTBOPBI, U OTAEIBHBIX, MPHU-
CTaBHBIX THAPO3aTBOPOB (CU(POHOB) HE TpeOyeTCsl.

['uppaBnuyeckue 3aTBOPBI MPEACTABISIOT COOOM HM3O0THYTHIM KaHal WU
TpyOy, 3alIOJIHEHHYIO BOJOM CIIOEM, HAJIEKHO 3aKPBIBAIOIIMM BBIXOJ Ta30B MOCIE
cOpoca CTOKOB B KaHAJIU3aLUOHHYIO CETh.

CMBbIBHBIE YCTPOICTBA

Jlnst ynaneHus 3arpsi3HEHU ¥ 1I0/1a4u BOAbI B EMKOCTH (Yallli) CAaHUTAPHBIX
npuOOpOB MPUMEHSIOT E€MKOCTHbIE W NPOTOYHBIE MPOMBIBHBIE YCTPOHCTBA—
CMBIBHBIC 0a4yky M KpaHbl. Boga n3 0auka WM KpaHa MO CMBIBHOM TpyOe, pHCOo-
€AMHEHHOW K TOPJIOBHHE BOJOPACIPEAEINUTEIBHOIO YCTPOWCTBA CaHUTAPHOIO
npubopa (yHUTa3a), IOTOKOM IOCTYIAET ¢ OOJbIION CKOPOCThIO B uamry. YacTb
MOTOKa, 00Jafaronas He0OX0AMMON KHHETUYECKOM SHEPTHel, CMBIBAET 3arpsi3He-
HUS U Yepe3 TUAPABINYECKHUI 3aTBOP YHOCHUT UX B KAHAJIU3AaLHUOHHYIO CETh, a IPY-
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rasi 4acTh IMOTOKA MOCTYIaeT B OOKOBBIE kKenoba mpudopa 1 4epes3 LIeNU Ui JbIp-
yaThble OTBEPCTHSI OMOJIACKMBAET CTEHKH Mpudopa.

CMbIBHBIE 0auKH MOMKHO KJIACCU(UIIMPOBATH IO MECTY PaCIOJIOKEHUS,
croco0y MpUBE/IEHUS B IEUCTBHUE U 110 KOHCTPYKIIMM CMBIBHOTO YCTPOUCTBA.

[To MecTy pacronoxeHusi CMbIBHBIE OauKH pa3inyaloT: BHICOKOpacIoiarae-
MbIe, KOTopble kpernsaT Ha BbicoTe 1400 MM Hag 6optom mpubdopa (1800 mwur Han
YpOBHEM T10J1a), CpeiHepacnoiaraembie — Ha BbicoTe 800 MM, U HU3KOpacHojara-
€MbI€ — HEIMOCPEICTBEHHO HA 3aJHEW NPUCTABHOW WM LIEIBHOOTIMTON MOJIKE
npudopa (yHuTasa).

[To criocoOy nmpuBeAeHUs: B ACHCTBHE CMBIBHbIC 0auku OBIBAIOT: MOJyaBTO-
MaTHUYE€CKNE — TMOPIMOHHBIE C PYYHBIM UM HOXKHBIM (TI€JJaTbHBIM) ITYCKOM U aB-
TOMAaTUYECKME— TOJIAlOIIHNE OINPEJEICHHOE KOJIMYECTBO BOJBI 4YEpe3 3aJaHHbIN
uHTepBa)I BpemeHu 10—15 muH.

[TomyaBromMaTuyeckue 6AUKM yCTAaHABIMBAIOT Ha KaXKJIOM CAHUTAPHOM IPHU-
Oope sl MHIUBUYAIbHOTO TI0JIb30BaHMS, & aBTOMATHUUECKH JCHCTBYIOIUE—IIPU
IPYIIIOBOM YCTAHOBKE MTPUEMHHUKOB CTOYHBIX BO/I, HAIIPUMED, ITUCCYapOB.

[To KOHCTPYKIIMKM CMBIBHOTO YCTPOMCTBa Oauku OBIBAIOT: C JJOHHBIM KJlara-
HOM U 0€3 JIOHHOIO KjlamaHa, CITyCKHble U cudoHupytoume. CMbIBHbIE OauKy U3-
TOTOBJISIIOT U3 TUIACTMACCHI, KEpaMUKH, dyryHa. Vx o0OpyayrOT MOIIaBKOBBIMU
KJIallaHaMU JJIs1 HAllOJIHEHUSI BOJIOM M CIEUHUAIBHBIMU YCTPONCTBAMM I MOJa4H
HEO0OXOMMOr0 KOJIMYECTBA BOABI B CAaHUTAPHBIN TpruOop. CMbIBHBIE OaYKK U Kpa-
HBI SIBJIIFOTCS MOJTYaBTOMAaTUYECKUMH YCTPOHUCTBAMH, KOTOPBIE MIOCIIE UX BKIIIOUE-
HUS B pabOTy BBIIAIOT 33JaHHOE KOJMYECTBO BOJABI U CaMU 3aKpbIBatOTCS. OHU
00ecreynBalT MojJavyy B MPUOOp PacueTHOIrO pacxoia BOJAbI, MO3TOMY JIOJKHBI
00Ja1aTh BBICOKOM HAJI€KHOCTHIO pa0OThI M UCKIIIOYATh YTEUKY BOJIbI.

CMBbIBHBIE KPaHBbI SIBJISIIOTCS CMBIBHBIMU YCTPOUCTBAMHU IS OYMCTKU OT
3arpsi3HEHHUN CAaHUTAPHBIX MPUOOPOB, padOTAIOT KaK MOJyaBTOMATHI U 00eCIIeYH-
BalOT NOPLMOHHYIO 110J1a4y BOJBI B IPUOOPHI U3 CETU BHYTPEHHETO BOJONPOBOIA.

OmonumenvHuvle npuodopvl

TpeboBaHus K 0TONUTEJIbHBIM MPUOOPaAM

OTonuTeabHbIEe MPUOOPHI — YCTPONCTBA, IPETHA3HAYCHHBIC /IS ITepeIadn
TEIUIOBOM DHEPTUHU B OTAIIMBAEMOE MTOMEIIIEHUE OT TETNIOHOCUTES.

OHU JOIKHBI YAOBICTBOPATH CIICIYIONTUM TPEOOBaHUSIM:

o TETUIOTEXHUYECKUM — OTIPEICIISIOT CIASAYIONINE MMOKa3aTeNu: TeTIO0-
BYIO MOIITHOCTb, TOBEPXHOCTh HATPEBa, MEepernaj] TEMIEPATyp MEX Ty TOBEPXHO-
CTBIO TIPUOOpPa M BO3YXOM, PACXO/]T TEIIIOHOCUTESI, IUIOIIA b CTEH U T0J1a 3/1a-
HUSI, 3aHUMAEeMYI0 IPUOOPOM;

o TEXHUKO-DKOHOMHYECKUM — OMPEACIISIOT MOKa3aTeu: TEIIOBOE
HaIpsHKCHUE MaTepralia, KOTOPOE OIEHUBAIOT KOJIMYECTBOM TEIIJIOBOM SHEPTHH,
OTJaBAaE€MOM B IMOMEIIEHHE B TeueHue | 9 (Ipu pa3HOCTH TEMIIEPATYP TETUIOHOCH-
TeNs U OKpYyXkaroriero Bozayxa 1°C), oTHeCeHHOM K 1KT Macchl OTOMUTEIHLHOTO
npu6opa, u cTouMocTh 1 M2 mpubopa;
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o TUTHCHUYECKUM — OTOTHUTENIbHBIE IPUOOPHI JOKHBI UIMETh ITOBEPX-
HOCTb, IOCTYITHYIO JUIsl YOOPKY IbUIH;
o apXUTEKTYPHO-CTPOUTEILHBIM — OTOMHUTENIbHbIE TPUOOPHI JOTHKHBI

3aHMMaTh MUHUMYM MOJI€3HON IJIOAAN, UMETh COOTBETCTBYIOLIUI AICTETHUYECKUM
TpeOOBaHUSAM BHEIIHUN BUJI;

o MOHTaKHBIM — OTONUTEIbHBIE TPUOOPHI JOIKHBI OBITH TOCTATOYHO
IPOYHBIMU IPU TPAHCIIOPTUPOBKE, UMETh IPOCTHIE KPEMEKHBIE Y37Ibl, TOITYCKAIH
IPUMEHEHNE UHAYCTPUAIbHBIX METOJ0B MOHTAKHBIX PaloT;

o HKCIUTYaTallMOHHBIM — YYUTBIBAIOT HEOOXOIMMOCTh 00€CTICUEHMUSI
KOM(OPTHBIX YCIOBHM B OTAIUIMBAEMBIX [TOMEILIEHUAX HE3aBUCUMO OT U3MEHSIIO-
IIMXCS BHEIIHUX yCJIOBUM. JlJI1 3TOr0 OTONUTENBHBIE TPUOOPHI TOJKHBI OBITh
oOecIieyeHbl CpeACTBAMU PETYIMPOBAHUS TEIJIOBOM MOLUTHOCTH, UMETh BHICOKYIO
KOPPO3HMOHHYIO CTOMKOCTh, COOTBETCTBOBaTh TpeboBanumsim CHull 2.04.05-91.

Tunsl oTOoNMTEIBLHBLIX NIPUOOPOB
OtonuTenbHbIE TPUOOPHI KIACCUDULIMPYIOT:

o 10 MaTepuaiy, U3 KOTOPOro OHU U3rOTOBJIEHHI (CTAJIbHBIE, YYTYHHBIE,
AJIFOMUHHEBBIE U T.11.);

o BbICOTE (HU3KHUE, CPEAHHUE U BBICOKHE);

o JTUHAMUYECKUM XapaKTepUCTUKaM (MHEPIMOHHbIE, MAaJOUHEPLUOH-
HbI€ U O0€3bIHEPIIUOHHBIE);

o croco0y nepeaayu TEra0BOM SHEpTHH (KOHBEKTUBHOIO MJIU pajua-

IIMOHHOTO TETIOOOMEHA).

Jliis o0orpeBa pa3uyHbIX MOMEIIEHUH MOKHO MCIIO0Ib30BaTh MHOXKECTBO
BUJIOB OTOILJICHUSI, Pa3JIMYHOTO UCIIOJIHEHUS U pexkuma pabotsl. Ceifuac, Bce
OoJbIIee MPUMEHEHHE HaXOSIT ABTOHOMHBIE CUCTEMBI AJIEKTPUYECKOTO OTOILIe-
HUs, HE TpeOyrouue A 000rpeBa NpoMeXyTOUHBIX TEIUIOHOCUTENe! (Boaa, aH-
Tu(pu3 uim Maciuo). TemnoBbie NyMKH (TEMIOBEHTUISITOPBI) paOOTAIOT MO MPUH-
LUITYy paclpeAesieHrsl HarpeToro Bo3ayxa B OMEIIEHUH € TOMOILBIO TETIOBOTO
BEHTUJISITOPA, & TEIJIOBBIE 3aBECHI, 3a CUET CO3JAaHMs MOILHOTO TEIIOBOrO Oaphe-
pa, He MO3BOJIAIOT HArPETOMY BO3/1yXY MOKUIATh OMEIICHHE U HE BITYCKAIOT Ty/a
XOJIOZHBIN BO31TyX ¢ ynulibl. OborpeBaTenu (KOHBEKTOpa) paboTaroT MO MPUHLIUITY
3a00pa XOJIOAHOTO BO3/yXa U MPHU MPOXOXKIECHUH UYepe3 HarpeBaTelIbHbIN 3J1€MEHT,
KOTOPBIN HE CYIIUT KUCIOPOJ , OTIAIOT TOpsiUnid BO3AyX. TeIIoBbIe 3aBEChI, 000-
rpeBaTeiIy U MyIKH (TEIIOBEHTHIIATOPHI ) SBJISIOTCS SHEprocoeperaroumm 060-
pyJIoBaHHEM U 00eCreunBatOT KOM(POPTHBIE YCIOBHS B IOMEIICHUN ¢ MUHUMAJIb-
HBIMH 3aTpaTamH.

TenJioBbIe 3aBechbl

Bozayuinas TensioBast 3aBeca - 3TO BEHTHIATOP MOJBECHOTO TUIIA, PeIHa-
3HAYEHHBIN JJIs [o1aun 000rpeBaeMoro Bo3ayxa. Pacnonarasce HaJ ABEPHBIM
IIPOEMOM, 3aBeca CO3/1aeT MOLIHBIN BO3YIIHBIN ITOTOK, KOTOPBIA CIIYy’KUT HEBU-
JUMBIM OapbepoM MEX1y MOMEUIEHUEM U yJIULEeH, O1aroiaps 4eMy X0JIOIHbIHI
BO3/yX MPAaKTUYECKU HE MPOHUKAET BOBHYTpb. MacCUBHBIN BO3AYIIHBIN Oapbep
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TEIJIOBBIX 3aBEC HAJIEKHO COXPAHSET TEIUIO, XOJIO M YACTBII BO3AyX JaXe MpU
OTKPBITHIX JBEPSIX JI0ObIX omelieHnil. K ToMy ke, moMelnieHne HaJeKHO 3aliu-
11a€TCs OT IBUINA, HEIIPUATHBIX 3aI1axo0B, JIETAIOIIMX HaceKoMbIX. [IoaTomy 3aBeca
HE ocTaHeTcs 03 Jiena U JIETOM, COXpaHsisl BHYTpHU OoapsuIyto npoxiany. Bos-
JYUIHBIE TEIUIOBBIE 3aBECHI SABISIOTCS YHEProcOeperaroiuM 000pyA0BaHUEM U
o0ecnieunBarOT KOM(OPTHBIE YCIOBUS B IOMEIIEHUN ¢ MUHUMAJIbHBIM 3aTpaTaMu.
OueHb BayKHO MTPaBUWIIBHO BBIOPATh TUII TEMJIOBOM 3aBECHI JJIsl CO3AAHUS ONTH-
MaapHOU 3 dexkTnBHOCTH U KoMdopTa. Bo3myiiHast 3aBeca ¢ Majgoi MPOKaYKOH
BO3/IyXa HE OTCEKAET CKBO3HAKH Yy 10J1a. Ype3MepHO MOIIHAS BO3AylIHAs 3aBeca,
YCTaHOBJICHHAS HAJl HU3KMMH JBEPHBIMHU IPOEMaMHU, BbI3bIBAET YYBCTBO JUCKOM-
dopTa y noae psAaoOM C HEIO U CO3/IaeT MOBBIIIEHHYIO ITYMHOCTh Pa0OTHI.
Hawmy4mmit pe3ynbraT JOCTUTAETCS IPU NEPEKPBITUN BCEU NMPOTKEHHOCTH
JIBEPHOT0 MPOEMa MOIIHBIM YCTOMYMBBIM TOTOKOM BO3yXa.

Kotabl oTonurtenbHbIE

B cucreme OTOIUIEHHsI KOTEI 3aHUMAET LIEHTPAJIbHOE MECTO, U 110 IIpaBy
MOJKET CUUTATHCS CEPALIEM CUCTEMBI TeIIocHa0xeHus1. COBpEMEHHbIE KOTJIbI, IO-
MHUMO CyTy00 po(heCCHOHATIBHBIX Ka4eCTB, 00J1a/1at0T TAK)KE IPTOHOMUYHBIM JIH-
3alilHOM, YTO, O€3yCJIOBHO, IPUATHO KaXXJI0MY Biaiebly. KoTibl ObIBatoT
HaIIOJIBHBIE U HACTEHHBIE. HaronbHbIe KOTIIBI, KaK CIEYyET U3 Ha3BaHUs, yCTAHAB-
JMBAIOTCS Ha MOJI ¥ HanboJiee YacTo MOJKII0YAt0TCS K BBICOKOIIPOU3BOAUTENIBHO-
My €MKOCTHOMY BOJOHArpEBATENIO ISl IPUTOTOBIIEHUS TOPSYE CAaHUTAPHO-
TEXHUYECKOM Bo/ibl. HacTeHHbIE KOTIIbI HACATbHO MOAXOAAT AJIsl OTOILIEHUS KBap-
TUPBI WU KUJIOTO JOMA U IPUTOTOBJIEHUS TOPSYE CAHUTAPHO-TEXHUYECKON BO-
nbl. HacTeHHbIN KOTENn 0TBEYAET BCEM TEKYIIMM TPeOOBAaHUSAM [0 MUHUMYMY 3a-
HUMaeMoro Mecta. [1o cpaBHEHHIO ¢ HANOJbHBIM KOTJIOM HACTEHHBIN KOTEI UMEET
MeHbIIME TabapuThl U HE 3aHUMAaeT OOJBIIYIO MJIOMIA/lb, TAK KaK YCTaHABIUBAECTCS
Ha cTeHy. OH JIETKO yCTaHABIMBAETCA B KyXHE, B BAHHOM KOMHAaTE WM HA yepaa-
Ke.

OTonuTeabHbIC arperarbl

OTonuTeNbHO-BEHTUIISIIMOHHBIE AIIApaThl PEJHA3HAYEHBI 11 HarpeBa
BO3/lyXa C MOMOILBIO BOJSIHOTO TEIJIOHOCUTENSI M PABHOMEPHOT'O €r0 pacupeee-
HUS ¢ TOMOIIBIO BEHTWJIATOPA U HAPABIIAIOIIMNX KaMro3H. OTONUTENBHO-
BO3JIYIIIHbIE arperaThl - 3TO OBICTPBIN MPOTrPEB MOMEMICHUS 1 MOMEHTAJIbHBIHN MO-
TOK TEIJIOT0 BO3/yXa U OTCYTCTBUE BBICOKOU TeMIiepaTypbl Ha KOPITyCe OTOIH-
TeabHOro arperara. OTONUTENBHO arperatbl UMEIOT OOJIBUITYIO MOIIIHOCTD U JIETKO
MOHTHpYI0TCS. KpoMe 3TOoro B peskruMe OTKIIOUEHHOTO HAarpeBa 3T OTONUTENb-
HBIE€ arperartsl CiIyaT MPOCThIMH BEHTHUJISITOPAMU U IPUTOAHBI JIETOM. JlecsaTku
TBICSY AIIMApPaTOB YCIEIIHO padoTatoT, 000TrpeBast 00bEKThl CAMOTO PA3HOTO
HA3HAYEHHUSI B TOPTOBBIX KOMIUIEKCAX U TUIIEPMapKeTax.

Tenubiii mos

Terutblit oI - 3TO BCTPOCHHAS KAOEJIbHAS CHCTeMa 000TpeBa MOMEIICHHH.
VY noxeHHbIN 1107 OETOHHYIO CTSKKY HarpeBaTeIbHbIA KaOelb paclpoCTpaHsIeT
6e3omacHoe Terio. Ecnu ske BBl XO0TUTE 000TpeTh MOMEIIEHHE, T/Ie Ha MOy T0-
CTEJICHA IJIUTKA, WU HE XOTUTE YBEJIUYUBAThH BBICOTY I10JIa U IOPOTOB, TO MOKHO
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YIIOKUTh KaOeabHYI0 ceTKy "TeruibiitmaT". Termble mosisl - 6€30MacHbIi U SKOHO-
MUYHBIN crioco® oborpeBa nomelnieHus. biaronaps mpaBuiIbHOM TEMIOU3OJISIIUH
IIPU MOHTAXKE PACXOJ AJIECKTPOIHEPIUU Ha 0OOTPEB 3HAUUTEILHO HIDKE, YEM TIPU
UCIIOJIb30BAHUU OTNIETHLHOTO 00orpeBaresis. Terible moJibl HOJXO0AT HE TOJIBKO
JUISL KUJIBIX KOMHAT, HO U JUJISl IPUXOKHUX, BAHHBIX, CAH.Y3JI0OB, KyXOHb U JaXe
MOABAJIbHBIX NOMeeHuH. OHU MOTYT HCIIOJIb30BATHCS KAK JONOJHUTEIIbHAS
(xoM(opTHBIN TOAOTPEB IM0J1) WJIK OCHOBHAS (HAIIpuMep, B 3arOPOTHOM JIOME) CH-
CTEMa OTOIJICHUS.

I'perommii kadesb

AHTHOOJNEIEHUTENbHASI CUCTEMA Ha OCHOBE IPEIOIINX Kabeneu, koTopas
MO3BOJIIECT PEIIUTH BCE MPOOJIEMBbI CBA3aHHBIE C OMACHBIMU COCYJIbKAMH, CKOJIb3-
KHMH JIOPOKKAMH U CTYIIEHbKaMH, C 3aMEP3a0IUMHU KUJIKOCTAMHU B TpyOax. Mc-
M0JIb30BAaHUE aHTUOOJIEACHUTEIBHBIX CUCTEM Ha OCHOBE IPEIOIIMX Kadenel mo3-
BOJIIET UCKJIIOYUTH 00pa30BaHuE HAJIEU B MECTAX €€ HauboJjee BEPOSTHOTO MOSIB-
JICHUS.

TemioBoil Hacoc

TemnoBoit Hacoc - 3To nMpeoOpa30BaHHBIN XOJOIUIBLHUK. B 060MX ecTh uc-
HIApPUTEIIb, KOMIIPECCOP, KOHAEHCATOP U Apoccenupyroniee ycrpoiictso. Lukn pa-
O0THI Y XOJOIUIILHUKA U HacOCa aOCOJIIOTHO OJIMHAKOB, PA3HSTCS TOJBKO Mapa-
METpBbI HacTpoMKu. J[a’ke BHEIIHE, IO pa3MepaM U (popme, OHU TTOXOXKH JIPYT Ha
npyra. XoJ0AWJIbHUK padoTaeT, BBIKAUMBasl TEIJIO HAPYKY, TEIUIOBOM HAacoC pado-
TaeT MO TAKOMY K€ MPUHIIMITY TOJIBKO HA000POT - OH HATHETAET TEIUIO C YJIULIbI
WM U3 I0YBbI B Baily roctunyto. B X0noauIbHUKE NOYTH HE OLIYILIAEMOE TEII0
MPOJIYKTOB B KOHEYHOM UTOIE BBIIEISETCS B BUI€ JOBOJBHO TOPSYEro MOTOKA
BO3/1yXa, OTXOSIIEro OT TpyOuaToi nanenu konjaeHcaropa ("paauartop" Ha 3a1-
Hel ctenke). [ToaToMy, ecii U3 X0JIOANIbHUKA BBITAIIUTh UCTIAPUTEIBHYIO KaMe-
py (c Tpybamu) ¥ 3aK0MaTh B 36MJIIO, MbI U TIOJIYYHM TETJIOBOIM HACOC, KOTOPbIT
Oyzaet oborpeBaTh KOMHATY TEIUIBIM BO3yXOM. A €CJIM KOHJEHCATOP XOJIOANIIb-
HHKa OMBIBaTh BOJIOH, TO €€, HArPETYyI0, MOXKHO UCIIOJIb30BaTh B paguaTopax
OTOILUICHHS WM B TEILJIOM TIOJIE.

KonBekTopsl

DnexTpooOorpeBaTei KOHBEKTOPHOIO THIA MOJHOCTBIO PEeUIatoT mpodieMy
o0orpesa 11000r0 NOMEIEHUs IPU MUHUMAJIBHBIX SHEPro3arpaTax U MakKCUMaib-
HOM ypoBHe kKoMdopTa. He TpeOyroT Jo0pOorocTosIIMX MOHTXXHBIX PaboT Mpu
YCTaHOBKE M 00CITy>KMBaHUU B IIpOLIeCcCe IKCIUTyaTanuu. JocTaTOUHO YCTaHOBUTD
YeThIpe IIypyIa U BKIIOYUTH B 3JIEKTPOCETh. B mpubope 0TCyTCTBYIOT 3JIEKTPO-
JIBUTATENIA U TPYIIUECS JETaH, IOITOMY PECypC €ro paboThl HE orpaHuyeH. AO-
commoTHO OectryMHubl. KIT/I konBekTopoB npudmmkaercs k 100%, Tak kak Temnio-
HOCUTEJIEM SBIIAETCS caM Bo3ayX. BoiOpannas Bamu Temnepartypa ycraHaBinBa-
etcst repmoctaToM. [IpuHimn paboThl IPOUCXOAUT TaK, XOJIOIHBIA BO3IYX, HAXO-
JALIMICA B HYKHEN YaCTH MOMELIEHHUS, ITIPOXO/Isl YEPE3 HATPEBATEIIbHBIN JJIIEMEHT,
YBEJIMYUBACTCS B 00BEME U YyCTPEMIISIETCSI BBEPX U€pe3 BBIXOIHBIE PEIIeTKH. 3a
CUET HaMpPaBJIEHHOTO JBMKEHHSI BO3/IyXa MIPOUCXOJUT 00OTPEB MOMEILEHUS, a He
CTEH U OKOH. JlomoMHUTENbHBIN 3(pPeKxT 0OorpeBa 1OCTUTaETCs 38 CUET U3ITYUCHHS
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TEIlIa C JIMUEBOW MOBEPXHOCTU NaHenu. CouyeTaHne KOHBEKIUU U U3TyUYEHHUS
IpeCTaBIsIET COO0M HIealbHYIO MOJIENb OTOIUIEHUS, HanOoJiee KOM(OPTHYIO 1151
YeJIOBEKa.

TenjioBble MyNIKH

TeruoBble BEHTUIIATOPHI WIX ""TEIUIOBBIE IMYIIKH' SBIIAFOTCS IPAKTUYHBIM U
HEJ0POruM 000rpeBaTeabHbIM 000pyA0BaHuEM. TeNIOBEHTUIATOPOM OOBIYHO
Ha3bIBAIOT OBITOBOIM 00OrpeBaTelb HEOOIBIIONH MOLUTHOCTH, a TEIUIOBOM IMYIIKOM -
o0orpeBaTellb MOJYNPOMBIIIIEHHOTO PUMEHEHHSI MOITHOCTHIO OT 2 KBT u BhIIIIE.
Onu npeaHa3HauYEHbI s 00IEro WK JOKAJIbHOTO 000TpeBa 31aHUi U OTACIIbHBIX
MOMEIIEHUH JTIOOBIX TUIOB. MOIENbHBIN psiJ] BKIIOYAET B ce0s anmapaTsl Kak ¢
AJIEKTPOOOOTPEBOM, TaK M C TEIUIOOOMEHHUKAMU Ha TOpsiuei CETEBOW BOJIE U Mape.
TennoBeHTHIIATOPBI HEOOIBIION MOUTHOCTH UCTIOIB3YIOTCA B OCHOBHOM B 00III€e-
CTBEHHBIX ITOMEIIEHUIX. CTallMOHAPHBIE TETUIOBEHTUIIATOPBI YACTO YCTAHABIINBA-
I0TCs B IIPOMBIIIUICHHBIE U CKJIAJCKHUE MIOMEILEHUA. boblue nepeHoCHbIe TeIUIO-
BbI€ MYIIKHU IJIaBHBIM 00pa30M MPUMEHSIOTCSA HAa CTPOUTENIBHBIX IUIOIIAAKaX U JIs
ocylIeHHs. TenIoBEHTUIIATOPSI IIPEIHA3HAYEHBI U1 IPUMEHEHUs B KOMHATAX C
HEBBICOKMMH MOTOJIKaMH (ME€HEe 5 METpPOB) IOTOMY YTO HarpeTblii BO3AyX UMEET
CBOMCTBO IIOJJHUMATHCS BBEPX HaJ pabodei 30H0M. 1 momenieHuii ¢ BBICOKUMU
IIOTOJIKAMH, CIEAYET YCTAaHABIMUBATH COBMECTHO C ITOTOJIOYHBIMU BEHTUIIATOPAMHU
JUIS pa3MelIMBaHus BO31yXa B 00bEME TIOMEUICHHUs ISl BBIpaBHUBAHUS TEMIIepa-
TYPBL.

HNuppakpacHbie o00rpeBarTeu

Camas nyumas u 3ppexTuBHas cuctemMa 00orpeBa Ha yJaule Ta, KOToOpoi
NOJIB3YETCs cama MPUpPO/ia, a B TOMEIICHUH €1 eCTh OJiecTsIas albTepHaTUBA -
JUTMHHOBOJIHOBBIN 000rpeB. Haxoaunucs i Bbl KOTa-HUOYIb paHHEH BECHOH Y
OCBEILEHHOM COJHIEM CTEHBI, YyBCTBYS KaK I'PEET COJIHIIE, KOT1a TEPMOMETP I0-
Ka3bIBAJI TEMIIEPATYPY HIXKE HYJIA? MOHTUPYEMBI Ha MOTOJIKE IJTMHHOBOJHOBBIN
o0orpeBaTelib Ja€T BaM OILYIIEHUE TEIIIOBOr0 KOM(OPTa TEM K€ CaMbIM CIIOCO-
O0oM, KakuM JaeT ero BaM coJiHie. OH U3TydaeT AIMHHOBOIHOBYIO TEIJIOBYIO CO-
CTaBJISIOLLYIO COJIHEYHOT'O CHEKTpa. DTO TEIJIOBbIE Tyuyr. OHM HArpeBaroT Mo,
CTEHBI, PEAMETHI U MalIHbL. Takoe Terio akkyMyJIupyeTcs B IpeameTax o0cTa-
HOBKH, B IIOJIy U CT€HAX, KOTOPBIE B CBOIO OYEPEAb OTAAIOT B OKPYXKAIOIIYIO CPERY
BTOPUYHOE Ter1o. [IpyrumMu cioBaMu, 4T00bI OTYYUTh KOM(POPTHYIO TEMIIEparTy-
Py B IOMEILIEHUH, BO3/IyX B HEM HarpeBaTh HE 00S3aTENBHO.

Tennwvie nonwt

Teruiblii mOJ - 3TO BCTPOCHHAS KaOesbHAas ccTeMa 000rpeBa MOMEIICHH.
VY 0xeHHbIN 110]1 OETOHHYIO CTS)KKY HarpeBaTeNIbHbIA Kabellb pacpoCTpaHseT
Oe3omacHoe Terio. Ecnu ske Bl XOTHTE 000TpeTh MOMENIEHHE, TIe Ha MOy Io-
CTEJIEHA IUIMTKA, WJIA HE XOTUTE YBEIMYUBATH BHICOTY I10J1a U IIOPOr'OB, TO MOYKHO
YIIOKUTh KaOEIbHYIO CETKY «TEIUIbIN MaT». Ternible moibl - 6e30MacHbli U YKOHO-
MUYHBINA c1oc00 ob6orpeBa nomemnieHus. biaromaps mpaBUIbHONM TETIIIOW3OJISIIHH
IPU MOHTaXKE PACXO/]I AJIEKTPOIHEPTUU HA 0OOTPEB 3HAUUTEIHHO HIDKE, YEM IIPH
UCIIOJIb30BaHUU OTJEIBHOTO o0orpeBaTesis. Termble Mokl MOAXOAAT HE TOJIBKO
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JUISL KUJIBIX KOMHAT, HO U JIJISl IPUXO0KKUX, BAHHBIX, CAHY3JIOB, KyXOHb U JIa)Ke MO/~
BaJIbHBIX MoMenieHnil. OHM MOTYT UCTIOIb30BaThCS KaK JOTOJHUTEIbHAs (KOM-
(GbOpTHBIN OIOTPEB I0JT) UM OCHOBHAS (HAllpUMeEp, B 3arOpoAHOM JIOME) CUCTEMA
OTOIUJICHHUSI.

T'azoevie npudopol

B XunpIX 1 00IIECTBEHHBIX 3[JaHUSAX YCTAHABIMBAIOT CIEAYIOIINE ra30BbIE
NpUOOPBL: KYXOHHBIE TUIMTHI JJI1 IPUTOTOBJICHUS MMUILH, Ta30BbIE€ BOJOHArpeBaTe-
71, 00€CTeUnBaIOIINE MTOJA0IPEB BOJBI AJI XO3SICTBEHHO-OBITOBBIX HYXJ U MECT-
HBIX CHCTEM OTOIUICHHUSI, Ta30BbI€ KOTJIbI, KAMUHBI, HHPPAaKpACHBIC U3ITy4aTEIH.

B KOMMyHanbHO-OBITOBBIX M MPOU3BOACTBEHHBIX MPEANPUATHIX TPUMEHS-
I0T: Ta30BbI€ KUIMSTWIBHUKY, JyXOBbI€ IIKa(]bl, CIEHUATBHBIE TUITUTHI PECTOPAHHO-
ro THIIA, XOJIOAWIBHUKN U XOJIOAWIbHBIE YCTAaHOBKH, IHILEBAPOYHBIE KOTIIBI, CY-
LIWIBHBIE U TJIAJUIbHBIE MAIIUHBI U JIP.

["a3oBble NPUOOPBHI HMMEIOT CIEAYIOIINE XapaKTEPUCTHKHU: TEIJIOBYIO
Harpy3Ky, Wil KOJUYECTBO TEIUIOTHI, KOTOPOE PacXoayeTcs MprudopoM; Ipou3BO-
JUTENIBHOCTh — KOJMYECTBO MOJIE3HO UCIOJIB3YEMON TEIIOThI; KOAPGUIUEHT HO-
JI€3HOTO JAEUCTBUA (OTHOLIEHHE MPOU3BOAUTEIBLHOCTH K TEINIOBOW HAarpys3Ke); 1aB-
JI€HHE ra3a, Ha KOTOpOoe ra3oBblid MPHOOp paccunTaH, 1 MaKCUMAJIbHBIN pacxo] ra-
3a. KpoMe nepeunciieHHbIX ra3oBble MPUOOPHI UMEIOT €lle MpeeIbHbIe XapaKTe-
PUCTHKH, KOTOpblE Ha 0a3e MaKCUMAaJbHBIX 3HAYEHHUI MO3BOJSIOT YCTAaHOBHTH
HAJIE)KHOCTD, MIPEAEIIBHBIA CPOK IKCILTyaTallUd JAHHOM KOHCTPYKUHH. DTH Xapak-
TEPUCTUKU YCTAHABIMBAIOT MPHU 3aBOJICKUX HUCIIBITAHUSX.

TenoBast Harpy3Ka ra3oBbIX NpUOOPOB MOXKET ObITh HOMUHAIBHOW W TIpe-
JEJIbHOM, TPEBBIIAIOIIEH HOMHUHAIBHYIO TpuMepHO Ha 20 %.

OCHOBHBIM 3JIEMEHTOM BCEX ra30BbIX IPUOOPOB SBJISIETCS FOpEIIKa.

B ra3oBbIXx ropenkax NpUTOTOBISIETCS Ta30BO3JAYIIHAs CMECh, HEOOXO-
IuMast JUis HOpMaJlbHOM pEaKkMy TOPEHHUS.

B razoBbix mpubopax u ra3oBbIX YCTaHOBKaxX MPUMEHSIOT IJIaMeHHbIE ((a-
KeJIbHbIE) U OecIJIaMeHHbIE TOPEJIKH, B KOTOPBIX ra30BO3AYIIHASI CMECh CTOPAET B
Kalujuigpax roJIOBKU (paccekaresisi), BBIIOJHEHHOM M3 OTHEYNOPHOM KepaMHKH;
IIpU CKUTAHUU Ta3a B Hel oOpa3yercs nHppakpacHoe U3TyUeHHE.

["a3oBbie TPUOOPHI, YCTAHABIMBAEMbIE B KUJIBIX U OOILIECTBEHHBIX 3/IaHUSAX,
paboTaroT Ha ra3e HU3KOro JaBjieHUs. boibllioe pacnpocTpaHeHUE UMEIOT ABYX- U
YeThIPEX-KOH(POPOUHbIE Ta30BbIE ITUTHI C JyXOBBIMU IIKadaMu Uiu 0e3 HUX.

Kondopounsie ropenku gyxoBoro mkada cHa0XkeHbl YCTpOCTBaMU ISl aB-
TOMATUYECKOTO 3aXKUTAHUS, COCTOSIIIMMH U3 3aNaIbHUKOB U 3JIEKTPO3AKUTAIOK.
3anaJbHUK 3aropaercs OT UCKPbI, 00pa3yroIeiics y 3aKUTAIKH B MOMEHT OTKpBI-
BaHMs KpaHa JJIs MOJAayu ra3a B 3alaJIbHUK, KOTOPBIM FOPUT OO TE€X IOp, MOKa
NeicTByeT ra3oBas ropenka. ['openka gyxoBoro mikaga padoTaeT oT npeaoXpaHu-
TEJBHOTO KJIallaHa, KOTOPBIN MOJAET ra3 B rOPEJKy TOJIbKO MPU HarpeBaHUU OMMe-
TaUIMYECKUX TUIACTHHOK OT IJIaMEHU 3anajbHUKA. Eciy miaMs 3anajbHHUKA BbI-
KJIFOUNTh, TO aBTOMAaTUYECKHU cpabaThIBAaeT KJIANlaH M MoJaya rasa B ropesiky mnpe-
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Kpamiaercs. [lyxoBoii mkad cHaGXKeH FIEKTPOOCBEUICHHEM U TEPMOPETYIATOPOM,
KOTOPBIN MOIEPKUBAET 3aJJaHHYIO TEMIIEPATYpPy.

[ToMelieHre, B KOTOPOM YCTaHABIMBAKOT TAa30BbIE IUIUTHI, TOKHO UMETH
BBICOTY He MeHee 2,2 M M 00beM He MeHee 4 M° Ha 0JHY KOH(POPOUYHYIO TOPEIKY
win He MeHee 15 M® Ha weThlpexkoH(OpouHyr0 IUMTy. IloMeleHHE MOJKHO
MMETh IPUTOYHO-BBITSKHYIO €CTECTBEHHYIO BEHTHIISILIUIO.

["a30BbIe MIUTHI PECTOPAHHOTO THUMA UMEIOT OT 6 10 16 KOHPOPOUHBIX TO-
PEJIOK 3aKPBITOrO TUIA U HECKOJIBbKO (2—3) ayxoBbix mkados. [Ipu ycraHoBke ra-
30BBIX IUIUT PACCTOSTHUE 10 HECTOpaeMbIX CTeH cocTaBisieT S0—100 mm.

B kunbIX 3AaHUSAX Ui NPUTOTOBJICHUS TOpPAYEUd BOJBI MPUMEHSIIOT CKO-
POCTHBIE NTPOTOYHBIE BOJOHATPEBATENHM, A I MECTHOW CUCTEMBI TOpSYEH BOJBI U
OTOIUICHHS] — €MKOCTHBIE Ta30BBIE.

["a30BBIe BOJIOHArpEBATENN SIBJIAIOTCS MOJyaBTOMAaTHYECKMMHU MPUOOpaMH,
KOTOPBIE BKJIFOUAIOTCSI BPYUHYIO, a MPU MPEKPAILIECHUH MTOJA4YM ra3a WIH BOJbI OT-
KIIIOUal0TCsl aBToMatuuecku. BogoHarpeBarenu ObIBAlOT ¢ OJHOTOYEYHBIM BOJO-
pazbopom (111 0OCTYKUBAHUS OJHOM BaHHBI) U MHOTOTOYEYHBIM BOJIOPa300pOM
(m7mst mojauM TopsiYeil BOABI Ui BaHHBI, YMbIBaJIbHUKA U MOWKH Ha KyxHe). Takue
ra3oBbl€ BOJOHATrPEBATENN HA3bIBAIOTCSI CKOPOCTHBIMU MPOTOYHBIMHU, B HUX BOJIa
HarpeBaeTcsl P JABUKEHUU TI0 3MEEBUKY-KaJopudepy, 000rpeBacMoMy Tropsiuu-
MU NPOAYKTaMU CTOpaHUA Ta3a, UAYIIUMH OT TOPEJIKU yepe3 Kanopudep B OTBO-
HOM KaHaJI (IbIMOXO-Ta30X01).

EMKOCTHBII ra3oBblii BojoHArpeBarelib aBromatudyeckuid tTuna AI'B cHa0-
KE€H DJIEKTPOMAarHUTHBIM KJIAMIAHOM, O0OECIEYMBAIOLIUM aBTOMATHYECKOE OTKIIIO-
YEHHE NOJAYX T'a3a NPH 3aTyXaHUH IJIAMEHHU U aBTOMATUYECKOE MOJJIEPKAHUE 3a-
JAHHOW TEMIIEPATYPbl HArPEBAEMOM BOJBI.

[Ipu paboTe BomoHarpeBaresis NPOAYKTHI CrOpaHUs ra3a 4yepe3 TATrompepbl-
BaTeJb M Ta300TBOAAINMM KaHaJ OTBOIATCS B ABIMOXOJ. I'a300TBOAAINMM KaHal
U3TOTOBJISIIOT AJIMHOW He OoJiee 3 M, a JIIsl CYHIECTBYIOIIUX 3JaHU — 6 M U3 Kpo-
BeNbHOM cTanu. TpyOa apiMOX0/1a JTOJDKHA OBITH BBINIE KOHBbKA KpbIU Ha 0,5 M
6e3 30HTa U AeduekTopa. s mpuToka Bo3ayxa B MOMEIICHUE, T/Ie yCTaHABIUBA-
I0T Ta30BBI BOJOHArPEBATENb, MEXKIY ABEPBIO M IOJOM OCTABIIAIOT 3a30p, IUIO-
maap KOTOPOro JokHa ObITh HE MeHee 0,02 M2,

["a3oBble PUOOPHI C OTBOJOM MPOIYKTOB CTOPaHUS B ILIMOXO] 000PYIYIOT
aBTOMATUKOM, KOTOpas MpeKpallaer nojgadyy rasa MpUd OTCYTCTBUU HEOOXOIHU-
MOTO pa3pexkeHus B ApiMoxojae. O HaKo, A IpUOOPOB C MaJION TEMJIOBOM MOTII-
HOCTBIO UM pacxonoM MeHee 0,5 M/4 yCTpoHCTBO aBTOMATUKH OE30MACHOCTH HE
00s3aTeNBHO.

TEMbI PE®EPATOB

1. Pacuer BogocHaOXeHNUA B YACTHOM JOME.

2. Pacder BoocHa0XKeHHSI B MHOTOKBApPTUPHOM JIOME.

3. Pacuer BomocHaOkeHMsI B OOIIIECTBEHHOM YUpEKIeHuH (IIIK0JIa, TeaTp, ...)
4. BogocHaOxeHue B MPOU3BOJACTBEHHBIX MOMEIICHUSX.
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5. Pacuer BOI[OCH8,6)K€HI/I$[ N KaHAJIW3allu Ha MPCAIIPUATHUAX 06H_I€CTBCHHOFO

IMUTaHUuA

Pacuer oTonjieHus: B 4aCTHOM JOMC.

Pacuet oTomnjieHus B MHOTOKBApPTUPHOM OOMC.
Pacuet oTomiieHus B 06Hl€CTB€HHOM YUPCIKACHUU.

. Pacuer ororuieHus B IMPONU3BOACTBCHHOM ITOMCIICHUHU.

© 0o~

10 Pacuer BCHTWJIIIHUU 1 KOHAUIUOHUPOBAHWA B IIPOU3BOACTBCHHBIX ITOMCIIIC-

HUSAX.
11.PacueT BEHTHIISAIIMU ¥ KOHAUIIMOHUPOBAHUS B KUJIBIX JJOMaX.
12.9nexTpopa3BoiKa B KHUJIBIX JOMAX.

13.D5eKTpudecKre CETH B MIPOU3BOICTBEHHBIX TTOMEIICHUSX.
14.95eKTpuYeCcKre CETU B OOIIECTBEHHBIX YUPEKICHUSAX.

15.PacueT rasocHa0xeHus B )KUJIBIX JJOMaX.

16.VlHHOBanIMOHHBIE Pa3padOTKH B 00JaCTH BOJTOCHAOKCHUS
17.luHOBaIIMOHHBIE Pa3padOTKX B 00JIaCTH KaHAIM3AlUKU U BOJIOOTBEICHUS
18.MHHOBAIIMOHHBIE Pa3pa0OTKU B 00JIACTH OTOMUTEIBHBIX CUCTEM
19.VlHHOBaNIMOHHBIE Pa3padOTKU B 00JIACTH BEHTUIISAIINN
20.1laHOBaIMOHHBIC Pa3pabOTKH B 00J1aCTH KOHIUITMOHUPOBAHUS
21.MlHHOBaIIMOHHBIE Pa3paOOTKU B 00JIACTH AJNEKTPOIUTAHUS

22 .VlnHOBaIMOHHBIE pa3pabOTKH B 001aCTH Ta30CHA0KECHUS

4. BUBJINOTPA®UYECKHIN CIIMCOK PEKOMEHIYEMOM

JIMTEPATYPbBI

4.1 OcHoBHasi IUTEpPaTypa

. borocnosckuii, B.H. CtpourensHas Termodusuka (TernaoPpu3nyeckue OCHOBBI
OTOIUIEHUS], BEHTUISILIUU M KOHAMLIMOHUPOBAHUS BO3/lyXa : YUEOHUK J1JIs1 BY30B /
B.H.borocnosckuii .— 3-e uza. — CII0. : Aok CeBepo-3aman, 2006 .— 400c.

. Bonocna0xenue : yueOHuK 11 By30B : B 2 T. T. 1: Cucremsl 3a060pa, mojgauu u

pacnpenenenus Boasl / M. A. ComoB .— 2008 .— 261 c.

. Kamenes, I1. H. Bentunsmnus : yueOnuk st By3oB / I1. H. Kamenes, E. . Tep-

UK .— M. : ACB, 2008 .— 616 c.

. [Tonymikuu, B.1. OTomnenue, BEHTWIALMS U KOHIUIIMOHUPOBAHUE BO3/1yXa :
VYu4eb. mocodue. Y.1. TeopeTrueckre OCHOBBI CO3/IaHMSI MUKPOKJIMMAaTa B TI0-

merenuu / B.W.Ilonymkun, O.H.Pycak, C.1.bypues u ap. — CII6. : IIpodec-

cus, 2002 .— 176¢.

. Ckanasu, A.H. Otomenue : yueOHuk ais By30B / A.H.Ckanasu,JI.M.MaxoB

— M. : MI'CY:ACB, 2006 .— 576c.

4.2 JlonoTHUTEIbHAS JUTEpaTypa
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. AHanbeB, B.A. CuctemMbl BEHTWISILIMM U KOHIWLMOHUpOBaHUs. Teopust u mpak-

tuka / B. A. Ananwes, JI. H. banyesa, B. [1. Mypamxko .— HoBas pen. — M. :
EBpoxnumar, 2008 .— 504 c.

. byxapkun, E.H. Unxenepusie cetu: O00pyI0BaHUE 3/IaHUNA U COOPYKEHUH :

VYuebnuk s By3oB / E.H.byxapkun, B.B.Kymnauprok, B.M.OBcsHHHKOB U JIp.;
[Ton.pen.FO.I1.Cocuuna .— M. : Beicun.ik., 2001 .— 415c.

. Konnos, A.A. DnexkTpoobopynoBanue xuibix 3aanuii / A.A.KoHHOB .— 4-¢

u3a.,crep. — M. : JJomadka-XXI, 2007 .— 256¢.

. Konnos, A.A. DnexktpoobopynoBanue xuibix 3aannii / A.A.KoHHoB .— 2-¢

ma. — M. : Jlomdka-XXI, 2005 .— 256¢.

. Kopskun-Uepnsik, C.JI. Ocemenne kBaptupsl u goma / C.JL.Kopskun-UepHsik

— CI1I6. : Hayka u Texnuka, 2005 .— 192c.

. UmxeHepHOE 000pyA0BaHUE WHAUBUIYAIBHOTO A0oMa [DIeKTpoH.pecype] .—

Multimedia (248MB).— M. : OOO "Cryaus Kommac", 2008 .— 1 ont.auck.
(CD ROM).

. HXeHepHbIe CUCTEMbI MHAMBUIYaTBHOIO J0Ma [DJIEKTPOH.pecypc| .—

Multimedia (248MB) .— M. : OO0 "Cryaus Komnac", 2008 .— 1 ont.auck.
(CD ROM) .— (ApXxuTeKTypa U CTPOUTEIBCTBO).

4.3 Ilepuoauveckue U31aHUs

. Acconmanus naxxeHepoB ABOK. Bentumnsinust. Oromnenue. Konaguunonupona-

Hue : XKypHan o OTOIIeHNI0, BEHTWIISALIMK, KOHIUIMOHUPOBAHUIO BO3/1yXa,
TEIMJIOCHA0KEHUIO U CTPOUTENIbHOM Teruiopu3uke / Acconuanus HHKEHEPOB
ABOK.

. BomocHabsxeHue 1 caHuTapHasi TEXHHUKA : EskeMecsuHbI Hay4YHO-TEXHUYECKUI

u iponsBoacTBeHHbIN KypHal / I'Tl «Coro3Bogokananmnpoekt»,®I'YII I'HI] PO
HUUN BOATEO,ITHUNUSII unxenepHoro odopyaosanus, [ TIKHN CAH-
TEXHUUITPOEKT;MI'TI «MocBoioKaHa .

. Mexxnynaponanas acconumanus "Coro3 nuzalinepoB". Apxutekrypa. CTpoutens-

ctBo. Jluzaitn /| MACA.

. [Ipoext Poccus : Poccuiickuil CTpOUTENBbHBIN KaTaJIOT.
. Academia. ApXuTeKTypa U CTPOUTEIHCTBO.

4.4 IlporpammHoe obecnieueHue u UHTepHeT-pecypcebl

[IporpammHOe obOecriedeHue:

. MS Oficce 2003/7

. Windows XP/Vista/7 o nporpamme MSDN AA
. CorelDraw 13/14/15

. Internet Explorer

HHTepHeT-pecypCsl:
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1. CrpouTtenbHbIi NOPTaj, KaTaJIOr CTPOUTENBHBIX U OTAEIOYHBIX YCIYT, MaTEepPH-
ainoB http://publications.proektstroy.ru/

2. denepanbHbBIN TOPTaT 00pa3oBaTEIbLHBIX PECYPCOB
http://www.edu.ru/index.php

3. BonmocuaOxenue: Kypc nmekumii http://elib.ispu.ru/library/lessons/arsenov/

4. OroluieHHE U BEHTHIIALMS KWIOro 31aHusd: YueOHoe rmocodue
http://window.edu.ru/window/library?p rid=71093



http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=46875
http://www.edu.ru/index.php
http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=85087
http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=99141

