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1. Leab 1 321241 BHINIOJIHEHUSI KYPCOBOI'O NPOEKTA

B Hacrosimee Bpemsi yuyeOHBIMU IUTAHAMHU TPEAyCMATPUBAETCS MOBBILICHHUE
pOJI  CaMOCTOATENIbHOM  paboThl  cTylneHToB. KypcoBoe  mpoekTupoBaHuUE
cuMTaeTrcss oAHoW W3 (popMm Takoil pabOTHI.

[lenb  KypcOBOrO  MPOEKTHUPOBAHUS — OOECIEUUTh  3aKpeIyieHue U
yrayOJjeHue 3HaHUM, MOJYYEHHBIX CTYACHTaMU IMpPU H3YYEHUU TEOPETHUECKOrO
MaTepualla, a TAKKE B IPOLIECCE BBINOJHECHUS NPAKTUYECKUX 3aHATHUM.

OcHOBOHM ISl TIPOEKTUPOBAHHUSA CIY’KUT 3a/JaHue, BblianHoe kadenpoir OT
1 OC. [IpoekT COCTOUT W3 PaCYETHO — MOSICHUTEIBHOM 3amUCKU U TpapUuecKoiu
YacTH.

Pazpenbr  3anmucku  HEOOXOAMMO pa3MelmaTh B CIEAYIOIIEM MOPSAKE:
TUTYJIbHBIA JIMCT, 3aJJaHMe€ Ha NPOEKTHUPOBAHUE, COJECP)KAHME, BBEJCHUE (TOIBKO
Opy JUMJIOMHOM TPOEKTUPOBAHMHU), TEKCT 3alHMCKH C pacueTamu, TabIulamu,
PUCYHKAaMH M BBIBOJAMH, CIIMCOK HKCIIOJIb30BAHHBIX KMCTOYHHKOB W IIPHJIOKEHUS.
TexkcToByI0 4acTh 3allMCKH PEKOMEHIYETCA CHA0KaTh 3CKH3aMU U TpadUKaMH.

['padrueckas yacTb MpoeKTa BBHINOJHAETCS Ha JHUCTaX BaTMaHa opmMara
576 x814mm . MacmiTabbl 4YepTeKe U PaCIHOJIOKEHHUE OTACIbHBIX H300paKeHUM
Ha nuctax npusenaeHsl B I'OCT 21602-79[2].

3a [OpaBWIBHOCTH PACUYETOB M  JOCTOBEPHOCTh PACUETHBIX  JTAHHBIX

OTBEYAET CTYJEHT — aBTOpP MPOEKTA.

2. Ucxonuble TaHHBIE.

Hauanmy npoextupoBaHus TOJKHBI MPEAIIECTBOBATH:
— WU3YYEHHE CTYICHTOM 3aJaHUS Ha IPOECKTUPOBAHMUE;

— 3HAKOMCTBO C TEXHOJIOTMYECKMM HPOLECCOM M creuupuxon

TEXHOJIOTHYECKOro 00opynoBaHus (mpuioxeHue 1).

Ilenb: ompenenuTh KaTeropuio IPOU3BOJACTBA B I1I€X€ IO B3PHIBO —
MOKapOONacHOCTH  (IpujokeHue 2); yTOYHUTH CXEeMy OpraHu3aLuu
BO3yX0O00OMEHa B TPOU3BOJCTBEHHBIX IOMEIIEHUSX OOBEKTa MPOECKTUPOBAHHUS

(npunoxkenue 3); TPUHATH peEHIEHWE O HEOOXOAMMOCTH YCTPOWCTBA MECTHOM



BBITSDKHOM W MECTHOM  NPUTOYHOM  BEHTWIILMHU, a TAKXKE  aBapUUHOU
IIPOTUBOABIMHON BEHTWIALIMH.

HCXO,Z[HBIG AAHHBIC JIs1 IMPOCKTUPOBAHHA JOJIKHBI BKIIIOYATb:

— MECTOMNOJIOKEHHE O0BEeKTa IMPOCKTUPOBAHUA (YKaBaTB ropon )41 €ro

reorpaduueckyro mupoty ¢ npusszkoit k CHull [3, ¢.38, npunoxenue 8));

— pacueTHbIC TApaMeTPbl HAPY)KHOTO W BHYTPEHHEIO BO31yXa s Tpex
nepuoaoB roja [1;3].
— OPHUEHTAIIMIO MPOM3IAHUs 10 CTOPOHAM CBETa;

— CpPEIHIOI0 CKOpPOCTh M TOBTOPSEMOCTh BETpa IO BOCBMH pyMOaMm (3a

STHBaph W HIOJIb Mecsn) [S];
— MapaMeTphbl TEIJIOHOCUTEJIS;

— yucio  paboTtaommx B cMeHe (¢ pa3OMBKOW MO  OCHOBHBIM
MPOU3BOJCTBEHHBIM TIOMEIICHHUSIM HWJIM I[eXaM), a TaKkKe 4YHUCiIo padbodmx

CMCH B TCUCHHUC CYTOK;

— HAaMMCHOBAHHC MW KOJIMYCCTBO MATCPUAJIOB, BBOSMUMBIX B INIEX HIN €TI0

MPOU3BOICTBEHHBIE MOMENIEHUS (B Yac, CMEHY WJIM CYTKH);
— BUJ U YHUCJIO €JMHUI] TPAHCIOPTa;

3
— CTOMMOCTh CAHMHHUIBI TCINIOTBI, OAHOI'O kBT/u mn OAHOI'O M  BOJHI,

HEOOXOMMON JJII MOKPOM OYMCTKH BO3JlyXa OT IIbLIH;

— APYTruc JOIIOJTHHUTCIIBHBIC JaHHBIC I10 YKa3aHHuA PYKOBOAUTECIIA

IPOEKTUPOBAHHUS.

3. IlocsienoBaTEJIbHOCTh HM3JI0KEHUSI PACUYETOB B 3alNCKe.
1. Kparkoe onucaHme  TEXHOJIOTMYECKOIO  IpoLecca M XapakTep
BBIJIEIISIOIINXCS BPEIHOCTEM.
2. TerIoTeXHUYECKUM pacyeT OrpakJaroliuX KOHCTpykuuid. [Ipu kypcoBom
IIPOEKTUPOBAHUM CONPOTHUBIICHHs Teronepenade npuHuMmaroT no CHullam wnm

cripaBouHoil Jnuteparype [4;9]. Ilpy IUIUIOMHOM TNPOEKTUPOBAHUU TEPMHUUECKOE



CONPOTHUBJIEHUE TEIUIONEpelaue OrpaxAeHUd U TOJIMIMHY CTE€H OMNpPEACIISIIOT
pacyeToM.

3. Pacuer Temmnonoreps.

4. Pacuer TEIIONOCTYIUICHUN

5. CocraBiieHHe TEIUIOBOro OanaHca.

6. OG0CHOBaHME CHUCTEMbI OTOIUICHUS.

7. Pacuer KonM4ecTBa BPEIHBIX BBIICICHUMN, KDOME TEIUIOTHI.

8. Pacuer MeCTHON BBITS)KHOW BEHTUJISALIVU.

9. PacyeT eCTECTBEHHOW U HMCKYCCTBEHHOW BEHTHUJISLIUH.

10. PacyeT a’paruu u BO3AYITHOTO IYyIIMPOBAaHUS PabOYMX MeECT.

11. CoctaBieHnue BO3AYIIHOTO OajaHca.

12. Pacuer u moabop BO3AyXOpaclpeAeTuTeNIbHbIX YCTPONCTB.

13. Pacyer u 1oa0Op OTOMUTENLHO — BEHTHJISIIMOHHOTO 00OpYIOBaHUS.
B kypcoBoMm mpoekTe — i1 OAHOW M3 NPUTOYHBIX Kamep.

14. KOHCTpYKTHBHBIE pEIIEHUS 3JEMEHTOB M CETH BO3AyXOIPOBOJOB
CUCTEM BEHTWISLIUU.

15. AspoauHamudeckuii pacueT BEHTYCTaHOBOK. [Ion6op BeHTHISATOPOB.

16. OGocHOBaHKME M pacyeT BO3AYIITHO — TEIJIOBOW 3aBECHI.

17. I'mapaBiavueckuii pacyer TpyOONpOBOAOB OTOIICHUS TEIIOCHAOXKEHMUS
KaJopu(EepHbIX YCTaHOBOK.

18. MeponpusiTs MO CHUKEHHIO IIyMa YCTaHOBOK BEHTHJISLIMU.

19. Pacuetr aBapuiiHON NPOTUBOJBIMHOW BEHTHJISIUU.

20. [TpoTuBOIIOKApHBIE MEPOIPUSATHSA.

21. MepornpusitTiss 0 OXpaHe TpyJda M TEXHUKE OE30MaCHOCTH.

22. Oxpana atmocdepsl oT BbiOpocoB 3BB.

23. B3ppIBOONIACHOCTh Ta30B U IApOB.

24. ABTomMaTu3anusl CHUCTEM OTOIUIEHHWS U BEHTUIISLUU.

25. TloBbllieHHE SKOHOMHYECKON 3(P(EKTUBHOCTH CHUCTEM OTOIUICHUS U
BEHTUJISILIUU.

26. OdopmieHre maTepuajoB KypCOBOTO IMPOEKTA.

27. CIMCOK MCIMOJB30BAaHHBIX HMCTOYHHKOB.



28. [IpunoxeHus.

4. PekoMeHIAIUU 10 PacyeTaM.
4.1. Onucanue TEXHOJIOTMYECKHUX IPOLECCOB M BPEIHOCTEN,
NOCTYNAKIIMX B Pado4vylo 30HY Iexa.

[lensr npopaOOTKM AAHHOTO BOIPOCA: BBIIBUTH 000OPYJIOBaHUE, CIyKallee
MCTOYHUKOM BBIJICJICHUS BPEIHOCTEH; COCTABUTHh TPEACTABICHHE O PEXKUME H
MOCJIEIOBATENbHOCTH  PabOThl  000PYJOBAaHUS  OCHOBHBIX  MPOU3BOJCTBEHHBIX
MOMEIICHU WM II€XOB; YTOYHUTh HAWMEHOBAHME W XapaKTep BPEIHOCTEM,
NOCTYHAIONIMX B TMPOIECCe MPOU3BOJACTBA B pabdouyld 30HY U B 3/1aHUE B
LEIOM.

Kpatkoe omnmcanne TEXHOJIOTHYECKUX IMPOIECCOB M COMYTCTBYIONMIUX HX
paboTe BpeAHOCTEW MPHUBEAEHO B CIEAYIOIIUX HCTOYHUKAX:

a) nepeBooOpabateiBaromue 1exa [9, c.134, §7.8; 10, c.225, §7.7; 11, c.273,
§13.1; 15, .66, §§23-24; 13;14];

0) apmaTypHbIii, GOPMOBOYHBI M OETOHO — cMecuTeNbHble Iiexa[l2, ¢.53,
§§16-22; 16; 17; 18];

B) rajibBaHnueckuii mex [9, c.109, §7.3; 10, ¢.215, §7.4; 11, ¢.183, §§10.1-10.4;
19];

r) okpacounbld 1ex [9, c.111,§7.4; 10, c.223, §7.6; 11, c.196, §§II.1-11.7];

1) CBapOYHBIM W CBapouyHO — cOOpouHbId 1ex [9, c.116, §2.5; 10, ¢.210, §7.2;
I, c.155, §§9.1-9.5; 20, c.87, §§20-26; 21];

€) Ky3HEeUHO — npeccoBbIil 1ex [9, ¢.137, §7.9; 11, ¢.130, §§8.1-8.5 |;

K) MexaHnnuecku 1iex [9, ¢.137, §7.9; 11, c.212, §§12.1-12.4; 12, ¢.186, §§26-
28];

3) HIM(OBANTBHO — MOIUPOBATBHBIN 1eX [22, ¢.180, §25; 23];

W) JUTEHHBIN 1eX (¢ 00pyOHO — ouMCTHBIM oTaeneHueM)[10, c.218, §7.5;
IL,c.104, §§7.1-7.4; 24];

K) Iex IiactMacc [25; 26, c.142; 27; 28].

4.2. BbI0Op pacyeTHBIX MAPAMETPOB HAPYKHOT'0 BO31yXa



Bribop pacueTHBIX MapaMETpOB HApYXHOTO BO3AyXa JUIS XOJOAHOTO H
TEIJIOr0 IMEepUOo/a ToJa BEAETCS B 3aBUCUMOCTH OT reorpaduyeckoro MoJIOKEHHs
HACEJIEHHOr0 MyHKTA U Ha3HAYEHHS BEHTUWISILIUM B COOTBETCTBUU CO CTPOUTEIBHBIMU
HOpMAaMH.

[TapameTpsl HapyKHOTO BO3AyXa MPUHHUMAIOTCS COIVIACHO PEKOMEHAAIMSIM
CHull 41-01-2003 «OromuieHue, BEHTWIALHAS W  KOHAMIMOHUPOBAHUE» B
COOTBETCTBHUH C reorpaduueckum paloHOM pacroiokeHus oObekTa. Pasnuyaior nBa
BAapUAHTa HAPY>KHOI'O KJIMMAaTa MpU MPOEKTUPOBAHUN BEHTWIALIMHM — ApaMETPhl A U
b, BbI00Op KOTOPBIX 00YCIaBIMBAETCS CIEAYIOIIMMU TOJI0KEHUSIMHU.

Cornacio m. 5.10 CHulla [1] mapamerpsl A NOPUHUMAIOT JJis CUCTEM
BEHTWISILIUU U BO3AYIIHOTO TYIIMPOBAHUSA JIJISl TEIUIOIO MEPUOIa roJ1a;

[Tapametpst b — mnga cucrem OTOIUIEHMS, BEHTWISIMM M BO3IYIIHOTO
OyIIUpPOBaHUS IS XOJIOAHOrO TMepuoja rojaa, a Takke Uil  CHCTEM
KOHJIUIIMOHUPOBAHMS JIJIS1 TEMJIOTO U XOJIOAHOTO IEPUOI0B rojia.

[TapameTpsl Hapy>XHOTO BO3[yXa JIs MEPEXOJHBIX YCIOBUW Troja Cieayer
npuanmats 10 °C u ynensHyro SHTansnmo 26,5 kJIK/KT.

[Ipu pacuere UHPUIBTPALIMK YUUTHIBAETCS TOCIOACTBYIOIIEE HAMPABICHUE U
CKOPOCTb BeTpa.

KnuMarnyeckne JaHHbIE 33JaHHOTO paiiloHa CTPOMUTENIBCTBA B COOTBETCTBUHU C
PEKOMEHAYyeMbIMU HOpMaMu oOecrieueHHocTH onpeaenstor mo CHull 23-01-99"
«CTtpoutenpHas KIMMaTOJIOTHsD WM IPUHUMAIOTCS COIIACHO 3a/IaHUI0 HA KYpPCOBOM
IIPOEKT Mo mpuiL.1.

[lo 3amaHuio Ha MPOEKTUPOBAHHUE JOMYCKAETCs MNPUHMMATh Oojiee HU3KHUE
napaMeTpbl Hapy>KHOTO BO3AyXa B XOJIOJHBIM mepuoa roma U Oojiee BBICOKHE

napaMeTpbl HAPY>KHOTO BO3/lyXa B TEIUIbIM nepuoj roaa, n.5.12 CHulla [1].

4.3. Bb10op pacyeTHBIX IAapaAaMeTPOB BHYTPEHHEI 0 BO3AyXa

Tak kak nmapaMeTpbl BHYTPCHHECTO BO34YyXd B 3aBUCHMMOCTH OT BBICOTBI MOT'YT

MCHSATBCS, TO HOPMBbI 00S3BIBAIOT IIpH IPOCKTUPOBAHUH BEHTHUIIALIMA 00eCIeYnTh



OMpeIeICHHBIMU JIUIIIb TAPAMETPHI B paboyueil 30HE MOMEILEHHS], KOTOPbIE MOTYT
OBITH ONTUMAIHHBIMHA WU AOMYCTUMBIMU. COTIIACHO CTPOUTEIHHBIM HOPMaM H
npaBuiiaM NPOEKTUpyeMasi BEHTUJISUS JOJIKHA, 00ECNEYUTh B TOMEIICHUH
JIOMYCTUMBIE TapaMEeTPhl PU BCEX COCTOSHUSIX HAPYKHOTO BO3/yXa B Mpeieliax;
OT NPHUHATHIX MapaMETPOB HAPYKHOTO BO3AYyXa ISl XOJIOAHOTO IEPUOAA 10
OPUHATHIX TAPaMETPOB HAPYKHOTO BO3/lyXa JJI TEIJIOrO MEPHOa roa.
[TapameTpbl MUKPOKIMMATA MPU BEHTUIISIIUU MOMEIEHUHN (KpOoMe TOMEIIEHUM,
IUIS1 KOTOPBIX METEOPOJIOTHYECKHUE YCIOBUS YCTAHOBJIEHBI IPYTUMU
HOPMAaTHBHBIMH JTOKyMeHTaMH) cienyeT npuHaumats no ['OCT 30494-96, TOCT
12.1.005-88 CCBT, CanlluH 2.1.2.1002-00, CaulluH 2.2.4.548-96 u CHull 41-
01-2003 (OtomieHue, BEHTWIAIMS U KOHAUITMOHUPOBAHUE) JJIs1 0OecTieYeHUs
METEOPOJIOTUYECKUX YCIOBUIN U MOJJAEPKAHUS YUCTOTHI BO3yXa B
o0cy>kuBaeMou i paboyeit 30He MOMEILICHMI:

a) B XOJIOAHBIA TMepuoja roja B 0OCIyXUBaeMOW WM paboyeil 30HE
MIPOU3BOJICTBEHHBIX TOMEIIECHUM TeMIepaTrypy BO3JlyXxa — MHUHHUMAJbHYIO U3
JOMYCTUMBIX ~TEMMEpaTyp TNpU OTCYTCTBUU HU30OBITKOB SIBHOM TEIUIOTHI B
MOMEMICHUIX; IKOHOMHYECKH IEJIECO00pa3HYI0 TEMIIepaTypy BO3IyXa B Mpeaesiax
JOMYCTUMBIX HOPM B TIOMEHICHMSIX € HW30bITKAMH SIBHOM  TemioTel. B
NPOM3BOACTBEHHBIX [OMEIICHHSX MIOMAbIo Gonee 50 M° Ha OJXHOTO PabOTAIOIIEro
cienyeT 00ecleunBaTh PacueTHYIO TEMIIEPATypy BO3AyXa Ha MOCTOSHHBIX PabOUYnX
MecTax W Ooinee Huskyro (Ho He Hmwke 10 °C) Ttemmeparypy BO3IayXa He
HETOCTOSIHHBIX pab0ovrX MeCcTax.

0) sl TEIIoTO Tepuoja ToJa B TMOMEHIEHUSX C HM30BITKAMH TEIUIOTHI -
TeMIlepaTypy BO3Ayxa B Mpejernax AOMYyCTUMBIX TEMIEpaTyp, HO He Oosiee yeMm Ha 4
C 17151 MPOM3BOICTBEHHBIX MOMEIICHHIT BBIIIE PACYETHON TEMIIEPATYPhl HAPYKHOTO
BO31yXa (1Mo mapamerpaM A) U He 0ojiee MAaKCUMAJIbHO JOMYCTUMBIX TEMIIEpATyp 1O
npunoxenuto B (CHull 41-01-2003).

[Tpu BBIOOpE MOMYCTHMBIX MApaMETPOB BHYTPEHHETO BO3AyXa CIECIyEeT UMETh
B BUJY, YTO I[€XaMH CO 3HAYUTEJIbHBIMU TEIJIOU30BITKAMU SIBISIOTCA: MJIABUIIBHBIE,
JUTEUHbIC, TEPMUYECKHE, KY3HEUHO-IPECCOBBIE, a TAKXKE€  OTACICHUS OTXKHUra

TEPMOOOPYOHBIX IIEXOB.



[Ipu BEIOJIHEHUH KYpPCOBOTO NpOeKTa He JOMYyCKAaeTcsl NPUHUMATh
pacueTHble TMapaMeTpbl BHYTPEHHET0O M HApY>KHOTO BO3AyXa MO Tabaunam,
NPUBEJACHHBIM B CIPABOYHMKAX U MOCOOUSX, a CJIEAYyEeT MOJIb30BaThCS  TOJIBKO
CaHUTAPHBIMU WUJTU CTPOUTEIHHBIMA HOPMaMHU.

3HaueHUs JOMYCTUMBIX HOPM TEMIEpaTypbl, OTHOCUTEIbHONW BIIAXKHOCTH U
CKOpPOCTH JIBWDKEHHMS BO3JyXa B OOCIY>KHBa€MOW 30HE MPOU3BOJCTBEHHBIX
MOMEILIEHUH IJIsl TETJIOTO U XOJIOJHOTO MEPUOIOB ro/ia, MPUBEICHBI B MPUJL.2.

4.4. TeruioTeXHUYECKMH pPacyeT OrpakIAMIAX KOHCTPYKIMIA.

1 Tlomb3ysich HOPMATHBHBIMH W  CIPABOYHBIMH  HCTOYHHKAMH, HAJO
BBITIUCATh PACUYETHBIC MAapaMeTpPhl BHYTPEHHETO BO3ayXa IS TPOW3BOJICTBEHHBIX
NOMEIICHU M HapYy>KHOTO BO3AyXa JUIsl 3aJJaHHOM MECTHOCTH (TOpojia MPHUBSI3KU
oObekTa mpoektupoBanus) [1;3;5;29,¢.6,81.2 u c.9,§1.4].

2 Ilpu KypcoBOM NPOEKTUPOBAHMM COIPOTHUBIICHMS Teruionepeaaue R (crew,
OKOH, T0JIJa W TOTOJKA) MPUHHUMAIOT MO CHPaBOYHBIM JaHHBIM, COTJIACHO
CTPOMUTENbHBIM KOHCTPYKLHSAM, YKAa3aHHbIX B 3agaHud [4; 9, ¢.23, tabn. 2.9; 7; 8], a
npu JTUTITIOMHOM MIPOEKTUPOBAHUU K03 HULIUEHTHI Teruionepeayu
OTpaXXJAIIINX  KOHCTPYKIMH 31aHust K (CTeH, OKOH, mojia U MOTOJIKA)

onpenensaoT pacuerom no [4; 7; 8].

4.5. Pacyer Temjionorepkb.

4.5.1 Termnonorepn 4yepe3 HApPYKHBIC OTPAXKAANOIIME KOHCTPYKIMH 3JaHUSL.

[Ipy BBIMOTHEHWW KypPCOBOTO TMPOEKTA TEIUIOMOTEPH Yepe3 Hapy>KHbIE
OTpaXIAIOIIKEe  KOHCTPYKIIMM  3aHUS  ONPEACISIIOTCS 10  YKPYMHEHHBIM
nokazarensim, BT [9, ¢.27, dop.(2.26)] umu [7, c.41, dop.(8.19)]:

Q:a.q'(tcp.s. _t”)'I/”;

Bm
rae q-— yAclibHas TeIIoBas XapaKTEpHUCTHUKA 3JaHUS, 3—"C’
M .

3HAYE€HHUE KOTOPOW MPUHUMAIOT MO CIPABOYHBIM JIaHHBIM (IpHIIOKEeHHE 4), a TIpH

orcyrctBuu uHpopmaru paccuuteiBath 1o (Gopmyne H.C. Epmonaesa [7, c.41,

dop.(8.22)]:



q = 1708{§ [K + d(KUk - Kcm. )] + %(O’gKnm. - 076Kml. )}’

cm.

3nech P —mepumeTp 3maHus, M;
2
S — momans 37aHUS, M
d — K03 (HUIIMEHT OCTEKJICHHS, PAaBHBIH OTHOIICHHWIO IUIOIIAJA OCTCKJICHHUS K

IJIOMIAIM BEPTUKAJIBHBIX HAPYXHBIX OTPaKICHUM;
Bm
Ker, Kok — KO3(purmmenTsr Teronepenayn, COOTBETCTBEHHO CTEH W OKOH, Tk
M .

Ki, Kui — Kod3pdunmeHtsl  Terionepenadd, COOTBETCTBEHHO TIOTOJIKA U

roJa,

weC’
h — BeICcOTa 37aHMA, M;
tep.s - CPENHAA TEMIIEpPATypa BO3JyXa BHYTpU IOMeLIeHHs, °C;
t,— TEMIIepaTypa HApy»XHOIr0 BO3Ayxa o mapamerpy b, °C;
. 3
V — HapyXHBI 00BEM 3[IaHUS, M.
[Ipy BBINOJHEHHWHM JUIJIOMHOTO IIPOEKTAa TEINIOTEXHWUYECKUM  pacyer
OrpaXIAIOIIMX KOHCTPYKLMHU 37aHUs BBINOJHATCA 1o [4; 7; 8].

4.5.2 TemionoTepyu Ha HarpeB I/IHd)I/IJIBTDVIOHICFO BO31YyXa.

Pacxon TemynoThl Ha HarpeBaHue HApPYXKHOTO BO3]yXa, HHOWIBTPYIOIIETO
4yepe3 OrpakJIarolue KOHCTPYKUIHUHM TOMEIICHUN, PEKOMEHAYETCSl ONPENeIUTh IO
[3, c.51, mpun.10].

[Ipumeuanue. Ctyaentam 3aouHukaMm (crmeu. 290700), mpoXUBAIOMIMM  BHE

r.lleHssl, B mopsaKe HUCKIIOYEHUS IOMYCKAaeTCsl NMPUHUMATh IOTEPU TEIUIOTHI Ha
HarpeBaHue WHQUIBTPYIOIIETOCS B TOMENIeHUs Bo3ayxa, paBHeie 30% ot
BEJIMYMHBl TOTEPh TEIUIOTHI 4YEPE3 HapyKXHbIE OrpaKJAlOUME KOHCTPYKLIMH
31aHUSL.

4.5.3 TertonmoTep HAa HArPEB BBO3MMBIX MATEPHUAJIOB.

P acxonq TCIIJIOTHI Ha HarpcBaHHC MaTCpraJIOB, BBO3HWMbIX B
IPOU3BOJCTBCHHBIC IOMEIICHUS WM IieX, BT, onpenensercs mo dopmyse [10,
c.70]

Qm :0’278.Gm .cm (tﬁ _tm)ﬂﬂ
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raie G, — KOJMYECTBO MAaTEpHUajoB, MOCTyHAKOIMKUX B I1eX (MPOU3BOACTBEHHOE
ITIOMCIIICHNE) B TCUCHHE OJHOI0 dYaca, KIr/d4;

Cm — YyIEIbHAs TEINIOEMKOCTh Marepuana, Kx/(kr-°C), BeaMyuHy KOTOPOIi
npoQMIBHOTO W JUCTOBOTO MeETaula NPHHUMAIOT paBHOU Cy, = 0,46; mis
cTallbHOM apmatypsl c, = 0,481; mis mwiomarepuana ¢, = 0,84; mjisi JTUTEUHBIX
3aroTOBOK W3 CTald WM 4yyryHa c,= 0,73 —0,75;

tn, — Temmeparypa Matepuana, 'C. J[as MeTaula W METAUIMYECKUX M3/
ty = to, °C; st MPOYMX HECHIIYyYUX MaTepuaioB (IepeBo, IjiacTtMacca W Jp.)
th = tHE+10, °C, mus  Chmydnx  MaTepuajoB (IIECOK, TpaBHii W Jp.)
tm = t,"+H(15-20), °C.

B — K03 PUIMEHT, YYUTHIBAIOIIMNA WHTEHCUBHOCTh TIOTJIONIEHUS TEIUIOTHl BO

BPEMEHH; €ro BeNMWYUHY HaxodsaT mo rpaduky 2.1 [10, c.32] B 3aBUCHMOCTH OT

kpurepust Dypre F, =ﬁ [10, c.33-34]. OpueHTUPOBOYHOE 3HAaY€HUE S B
c. .

IeYCeHHUE TIEPBOr0 Yaca HAaXOXKJICHHUS MaTepualia B IieXe JIONyCKaeTcs MPUHHMATh
B mepexaenax 0,5 —0,35[7, ¢.39, ta61.8.3].

4.5.4 TertonmoTep HAa HArPEB TPAHCIIOPTA

Pacxoz: TCIIJIOTBI Ha Harp€BaHHC ABTOTPAHCIIOPTA PECKOMECHAOYCTCA

ompenenars 1o [9, c¢.27, Tabm.2.15], 3amaBasch MapkoW aBTOMAIIUHBI U

sHauenusMu t, u tg °C. Bo3mMoxubl pacyersl 1mo ¢opmyire 0. =gq- ,6’-& , [10,

c.70-72], mpu STOM 3HA4YeHHE S A MEPBOrO yaca PEKOMEHIYETCs NMPUHUMAThH
paBupiM 0,5 wiu mo [9, ¢.26, popm.(2.24)]. 3HaueHue ¢ — BpeMms, B TEUCHHE
KOTOpPOrO aBTOMAIlMHBI HAXOAATCS B IeXe (WM MOMEUIEHMH) MEHEE OIHOro
qyaca, MUH.

4.5.5 Temmomorep HA HArpeBaHWE BO3JyXa, MNOCTVIAKOIIETO  4Yepes

HApy>XHBIC BOpPOTA, IIPpH pa60Ta}01ueﬁ BO3AYXO — TEIJIOBOM 3aBece.

[Ipu pabore Bo3ayxo — TermoBoM 3aBechl (BT3) mnpakThuecku He
MPEACTABISIETCS BO3MOJKHBIM TOJTHOCTBIO TEPEKPHITh MOCTYINIEHHE HapYKHOTO

BO3/lyXa 4epe3 MpoeM BOpOT BHYTph lexa. [loaTomy B TemnoBoil OanaHC 1exa
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BBOJAUTCS PAacXoj] TEIUIOTBI HA HArpeBaHHWE BO3AyXa, BT, mocTynaromero yepes
BT3, xonr4ecTBO KOTOPOTO pPacCUMTHIBAETCS 10 (hopmyre:

T
60’

0=0278 ¢ G; A, -1..)

rie C — yJAelbHas TemoeMKOCcTh Bo3ayxa, kKJ[x/(kr-°C), B cucreme CU
NPUHAMACTCSl PAaBHOUM €IMHHUIIC,
G,; — KOIMYECTBO BO3ayxa, HeoOxomumoe s paborel  BT3, kr/u,

onpenensoT 1o [9, c.13, dopm.(4.1)]:

G,, =3600-q-u,-F,-\2-g-h(p, - p,) P..;

3/iech q — npuHuMaroT B mpeaenax 0,6-0,7;

4, — KO3(pGUIIMEHT pacxoja, 3aBUCSIIMA OT YIJIa PACKPBITUS BOPOT,
npuauMarotT B mpeaenax 0,25-0,30 [9. .63, tabn.4.1];

F, — IIomaas mpoemMa BOpOT, M’

g — YCKOpeHHe CBOGOIHOro majeHus, papHoe 9,81 m/c’;

h — pacyeTHblii TapaMeTp, ONPEICISIONIUN PACCTOSHHE OT  CEPEIUHBI
npoemMa BOPOT JO IUIOCKOCTH HEHTPaJIbHOW 30HBI, M, €r0 BEJIUYHHY OINPEICIISIOT
o [9, c.64, tabn.4.2, popm.(4.2), (4.3) u (4.4)];

pP,»P, — INIOTHOCTb COOTBCTCTBCHHO HAPYXHOI'O MW BHYTPCHHETO BO34YyXa,

3
KI/M;

3
p., — INIOTHOCTh CMECH BO31yXa, KI/M~, COOTBETCTBYET TEMIIEpaType CMECH

Hapy»KHOI'O0 ¥ BHYTPEHHEro BO3ayxa — tg, °C;

t,, — TEMIepaTypa BO3QyXa B pabOoueil 30He wuexa, °C;

t.w — TEMIIEpaTypa cMecH Bo3ayxa, °C, 3HaueHHWe KOTOpOW NPHUHUMAIO TI0
[3,c.17, §4.70]

r — Bpems pabotsl BT3, MuH, Ipu OTKPBHITBIX BOPOTaX, PEKOMEHIYETCS
OpUHUMATh B Tpeneidax OT 3 A0 S5 MUHYT, NpU  OOJBIIMX 3HAYEHUSIX 7
OrOBapUBAETCA B HMCXOJHBIX JaHHBIX.

4.5.6 Ilpoune Temonorepu MNPUHUMAIOT B pasmMepe 6% OT CYMMBI

opensiayinero mo 1mr.3.1-3.6.
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5. Pacuer TemionmocrymnjeHuii.

5.1 TemnomocTyrieHHss OT HarpeThiXx IOBEPXHOCTEW 000pyAOBaHUS, B
YaCTHOCTH OT Tiedel, onpenensaor 1mo [9, ¢.28, popm.(2.29)]. Ilpu stOoM Oynem
CUMTATh, YTO HAPYXKHbIE CTEHKU T[E€YM H30JMPOBAHBI, MMO3TOMY 3HAUYCHHUE t
npuaumMaem B npenenax  40-75°C. BO3MOXXEH  aHAJIOTMYHBIA  pacyeT o
[10, c.38-39].

5.2 TemnomocTyruieHMss OT TNoAa Ieyd onpexensercs no [9, c.28,
dbopm.(2.35)]. 3nauenue t,,  yKasplBaeTcs B 3aJlaHMM  Ha  KypCOBOE
IIPOEKTUPOBAHUE WJIM €ro npuHuMaroT B npenenax 900-1200°C.

[Ipumeuanue. PasMepH nmeun M I1Uiomajab I10Ja YKAa3bIBACTCA B 3ad/[aHHUM.

IIpy OTCYICTBMM TAKMX JAHHBIX IUIOMAAb I10]a, M, OPHEHTHPOBOYHO MOXKET
ObITh mpuHATa B mpenenax 0,5-1,5 (aHamornyHO medaM B Ky3HEUHBIX IEXAX).
5.3 TennonocTymyieHHe OT 3aKpbhITOIO 3arpy304HOrO OTBEPCTHUsl Ieuu
BeiuncysroT no [10, c.42].
5.4 TemionocTtymiaeHuss OT 30HTAa HaJ  3arpy304YHbIM  OTBEPCTHEM
onpexnensiercs no [10, c.42].

HDI/IMe‘-IaHI/Ie . Eyz:eT CUUTaThb, 4YTO TCIUIOIOCTYILNICHUA C IIPOAYKTaMH

CropaHusi B IleX He MOCTymnawoT. [I[py HaiMuMM MECTHOW BBITSDKHOM BEHTHIISLIMU
OT Teyel raspl U3 MeYd B LIEX HE MPOPHIBAIOTCS.

Pesynbrartel pacueroB mo nyHKTaM S5.1-5.4 pekoMeHayeTcsi IpPOBEPHUTH,
PYKOBOJICTBYACH CieAyolmuM. KoauyecTBO TEIUIOThl, MOCTYMAIIee B 1LEeX OT
neyu, NpuOIM3UTETbHO MOXKHO TpUHATH B mpeaenax 32-35%, Ha HarpeBaHue
Metaiia pacxoxyercs 15-18% wu ynansercst ¢ razamu okosio 50%, cuurtast OT
oOIlero KOJMYeCTBa TEIUIOThI, BBIAEISIEMON CropaemMbiM TOIUIMBOM, PacXoj
KOTOpPOrO yKa3blBaeTcsi B 3adaHuM. [Ipm OTCYyTCTBMM TakWx CBEIEHUH €ro
BeTMYMHY NPHHEMAIOT H3 pacderta 50-70 kr/u wa 1 M° moma meun. McTounuk
TEIJIOThl — Ma3yT, TBEPJOE€ TOIUIMBO WJIM Ta3.

5.5 Tloctynnenue  TEmJIOTHI OT  Ky3HEYHBIX  TOPHOB, CHAOKEHHBIX
JIBIMOOTBOJISIIIIMMUA  30HTaMHM, paccuuTbiBatoT mno [10, c.45].

5.6 TemnonoctymieHuss OT 3JIEKTpOJBUraresie ompeaenstor mo [9, c.28,

dbopm.(2.28)] unmu o [10, c.43].
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5.7 TennmonoctymieHuss OT TIOCTOB CBapKd MNpuUMHUHAKOT 1o [9, ¢.29;
10, c.64].

5.8 TemmonocTymieHuss OoT MNpUOOPOB OCBElIEHUs onpeaenstorcs mo [31,
c.22, dopm.(2.8); 9, ¢.30, dhopm.(2.54); 10, c.34-36].

5.9 TemnonoctyrmjeHus: OT OCTBHIBAIOIIETO MeETa/la  ONPENesoT  II0
dopmyne 0=0278-G, -c-(t, -, ), Bm,[10,¢.32] wma [9, c.31, popm.(2.56); 31, ¢.27,
dbopm.(2.2)].

5.10 TeronoctynaeHuss OT JIOJeM B MNPOU3BOJCTBEHHBIX MOMEIIEHUAX B
TOM clydae, eciu oObeM TOMEIICHUSI Ha OJHOTO PabOTArOIIEro HE IPEeBBINIACT
40 v’ [10, ¢.33, mpum..2].

5.11 TenmonocTyrieHUsT OT COJIHEYHOW paaualuu JJisi CEBEPHOM CpEIHEMN
TeppuTopu Poccuu ydMTHIBAIOT TOJIBKO B TEIUIBIM TMEPUOA TOJa, a IS I0KHOU
— JIOMOJIHUTEIBHO  YYWUTHIBAIOT M B MEPEXOAHBIA TMepuoj Trojila, HO C
kodpdunmentom 0,5. Ctynentsl aHeBHOro otnaeneHus crei. 290700 stoT pacuer
BBINOJHSIOT Ha [I9BM 1o wMeroaudeckuM ykazanusiMm [32], a CTyaeHTam
3a09YHOTO OOYUYEHHUS pa3peracTcsl yKa3aHHBIM pacyeT BBIIOJHHUTH BPYYHYIO.

Cornacno [3; 29, kn.1] TennonocTyrjieHHs 3a CYET COJHEYHOW pagualuu
PEKOMEHYETCSl Y4YUTHIBaTh YEpPE3 CBETOBbIE IPOEMbBI, IOKPHITUE U HAPYKHbIC
CTCHHEI.

5.12 ITpoune TEMIONMOCTYIJICHUSI MPUMHUHAIOTCA B pasMepe 5% OT CyMMbI

npeabaymux no nm.4.1-4.11.

6. TenioBoii 0aaHC MPOM3BOACTBEHHBIX IMOMeEIIEHHIA.
TemnoBoit  6amaHC  MPOU3BOJICTBEHHBIX IMOMEIICHUNH  OpopMisieTcss B
TaOJUYHOM BHUJE JUIsl Tpex TepuogoB roxa mo [33, c.4, Ttabn.l; 9, ¢.38-39,
T1a011.2.29].
[Io wTOrOBHIM JAaHHBIM TEIUIOBOIO OajaHca, MPHUBEAECHHBIM B TIpadax
16 u 17 [33, c.4, Tabn.1], nenaroT BBIBOJ O HEOOXOJAMMOCTH YCTPOHCTBA CHUCTEM
OTOIUICHHSI M BEHTWISALMM MO TPEM MEepuoaaM Troja.

7. Pacyer KOJMYeCTBA BPEIHBIX BbIAEJICHM.
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Pacuer kommuectBa BPCOHBIX BBIHGHGHHﬁ, KpOMC€ TCIIJIOTHI, OCYIICCTBIIACTCA
C y4CTOM CHCI_[I/I(I)I/IKI/I TCXHOJOTNMYCCKHUX IPOLHCCCOB HAa MAdHHOM IIPOHU3BOACTBC.

K HHM OTHOCHT: ra3bl, IIapbl )KPII[KOCTCﬁ, B TOM 4YHCJIC BOJISHBIC IIApPbIl,

pasiIMdIHoro poJga aspo30JM W TOKCHYHBIC IIbLIH. Pacuer YKa3aHHBIX BPCAHBIX

BbIJIeJIecHU TipuBeneH B [10, ¢.74-84, §§3.1-3.3].

8. Pacuer MeCTHOH BBITSI:KHOW BEHTHJISIIUMU.

HaubGonee 3¢pGheKTUBHBIM CpPEACTBOM JIOKAIU3allMU BPEIHBIX BBIIEICHUN
CUMTAIOT YCTPOMCTBO MeECTHOM BeHTWIsiMU. C H3TOM UENbl0 HAA0 BBISIBUTH
WCTOYHUKH Ta30MNbUICBBIICICHUA B LE€XE, KOTOPBIMU SIBISIETCSI B OCHOBHOM
TEeXHOJIOTHUeckoe oOopyaoBaHue. Jlokanu3zamusi TakuX HUCTOYHUKOB TpeOyeT
YCTPOMCTBA PA3JIMYHOTO POAA YKPBITHMA.

K HUM OTHOCAT. IIOJIHBIC YKPBITHA THIIA BBITAKHBIX HIKa(i)OB;

IMOJIYOTKPBITBIC YKPBITHA THIIA 30HTOB HIIM KOJIIAKOB MW IIOJHOCTBIO OTKPBITHIC
YKPBITUA  THIIA 60pTOBBIX WM  KOJIBOCBBIX  MCCTHBIX  OTKOCOB, KOTOPbLIC
YJIaBJIMBAOT BPCAHOCTH TOJBKO 3a CUYCT CHIbI a3pOAMHAMHYCCKOIO HCﬁCTBHH
BCAChIBAIOIMMX Ha IIOTOK I'a30IIBLIICBBIX BpeI[HOCTeﬁ.

PacueTbl MECTHBIX BBITSKHBIX YCTAaHOBOK, YKOMIIJICKTOBAHHBIX TaKHWUMHU

YKPBITUSMH (MECTHBIMU OTCOCAMHM), MpuBeieHbl B [9, ¢.74-87; 10, ¢.84-134].

9. Pacuer eCTeCTBEHHOM M MCKYCCTBEHHON 001I€00MEHHOM BBITHAKHOM
BEHTHJISILNH.

[Ipy nokanu3ald HWCTOYHUKOB Ta30MbLICBBIICICHUNA MECTHBIE OTCOCHI
yJIaBIMBAIOT TOJBKO YacTh BPEIHBIX BblAeNeHUM (mopsanka 75-80%), ocranbHast
4acTh BPEIHBIX BbLACICHUNA (Topsaka 25%) mpopbIBaeTcsi, MUHYS YKpBITHS, B
pabouyro 30HY uexa. bonbliasgs YacTh W3 HHX, INIOTHOCTh KOTOPBIX MEHBLIE
IUIOTHOCTU OKPY’KaIOLIEro BO3AyXa, IOCTYNAIOT B BEPXHIOIO 30HY II€Xa.

3amaya 0OOIIEOOMEHHOM BEHTWIALMU — OOECHEYUTh BO3AYXOOOMEH B
BEpXHEH 30HE€ 3JaHUA M TEM CaMblM CHHU3UTh KOHLEHTPALMIO BPEIHBIX
BBIJICJICHHI (ra30oB, MapoB, JETYYUMX a’po30Jieil) B BO3AyX BEPXHEW 30HBI JI0

HOpMaTuBHBIX 3HaueHuit T1/K.
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Jns  pacuera BO3ayxooOMeHa OOIMICOOMEHHOW BEHTWISILIMM  BHAuaje
OTPEACSAIOT TEMIEpPaTypy BO3AyXa, YXOISMIETo (MM YIAIIeMOro) U3 BepXHEH
30He IIexa, t,. Ee BenmuuuHy paccumthiBaioT 1o ¢opmyne I'.A. Makcumosna:

b, =(=m)t, 1, -1,

I1€ m — ONBITHBIA KO3(Q(UIMEHT TEeIUIopaclpeaeIeHus], YUUThIBAIOIIHIA
JO0JI0 U30BITOYHOW TEIJIOThI, KOTOpasi BO3ACHCTBYET Ha TEMIIEpaTypy BO3IyXa B
paboueil 30He.

CornacHo wuccnenoanussM HUMC® temmnepaTypy BO3ayxa BEPXHEW 30HBI
POU3BOJICTBEHHBIX MOMEIICHUN B OTAIUIMBAEMbBIX 3[aHUSAX CIEIYyEeT MNPUHUMATD
C y4eTOM BBICOTHI Liexa. Eciu BbICOTa NMPOU3BOACTBEHHBIX MOMEIIECHUN Ii€Xa HE
npeBblaeT 4-6 M (IpenesibHbIe 3HAYEHHsI 3aBUCAT OT OSTaXHOCTH 3[1aHHUA), TO
TeMIlepaTypa BO3JyXa B BEpxHEll 30HE NPUHUMAIOT pPABHOM TeMIepaType
BO3MyXxa B paboueii 30He. [Ipy BBICOTE NPOM3BOJICTBEHHBIX IMOMEIICHUHN IeXa
Ooonee 4 M TeMmiepaTypa BO3[yXa B BEPXHEW 30HE OIPEACNSIIOT PaCYETOM, C
UCIoJIb30BaHUEM  Ko3(dunuenta m. Ero  3HaueHwe  ajis  HEKOTOPBIX
MIPOU3BOACTBEHHBIX 3[JaHUN NPHUBEACHBI B NPWIOKEHUH 5.1.

[Ipn oTcyTcTBUM [Jii MPOEKTUPYEMOTrO IleXa 3HAaY€HUEe m TeMIepaTypy
BO3/IyXa, YXOAIIETO (YIaIsIeMOT0) U3 BEpXHEW 30HBI, OMPENesioT Mo Qopmyie:

t,=t,, tk(n—4),°C;

rie  k — TemmeparypHblii = TpagUEHT, YYUTHIBAIOIIMNA  MOBBILICHUE
TEMIIEpaTypbl BO3AyXa IO BBICOTE IMOMELIEHUS (3/1aHMsA) HA KAXKIbI1 METpP BBILIE
YPOBHSI BEpXHEW OTMETKM HAPY>KHBIX BOPOT WM IUIOWAAOK, °C Ha 1 M BBICOTHI.
Pexomenmanmu no BbeIOOpY 3HAyYeHUs K MpuBeNEHBI B MPUIOKEHUU 5.2.

[Tpumepsl pacuera 001IEOOMEHHON BBITSHKHONW BEHTWISALUHU JIaHbI B [9,

c.87,§6.1; 10, c.148-153; 29, xu.1, ¢.170-186].

10. O®OOPMIJIEHUE MATEPUAJIOB KYPCOBOI'O ITPOEKTA
10.1. Oopmanenue pacueTHO-TpapUIECKON 3aNTUCKH
1. CormacHo oOmiecoro3HoMy Kiaccudukaropy npenmpustuii kon [II'ACU

nmeeT Homep 2069059.
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2. OdopmiieHre MOSCHUTEITHLHON 3aMMCKH HEOOXOAMMO BBITIONHSATH B TOUHOM
cootBercTBUM co ctanaaproM npeanpusatus CTII ITensI’ACH 001-96 [53].

3. ®opma, MOPSAAOK U OOpaszel 3anoJHEHUSI TUTYJIBHOIO JIMCTA YCTAHOBIJICHBI
crangaptom [lens['’ACH 002-95 u npuBenenst B [53, c.34].

4. TekcT MOSICHUTEIBHOM 3aMCKU MUIIYT OT PyKW YEpHUJIAMUA OJIHOTO I[BETa
(cuauMH, (UOJIETOBBIMU WJIM YEpHBIMU) Ha Oenoi Oymare ¢opmara A4
(210x297 mm). bonplye TabaMIbl U WUTIOCTPALMU JAOMYCKAETCSl  BBINOJHATH Ha
4epTeKHOM OyMare, MUJITUMETPOBKE WM Kajibke hopmarta A3 (294x420 mm).

5. Ha mepBoM JmCTE Ka)XIOro pasfeiia MOSICHUTEIbHOW 3alUCKUA MPUBOMST
pamky 1o ¢gopme 4 (15x130 mm), a Ha OCTAEAYIOLUUX CTPAHULIAX 3AMHUCKH - PAMKY
nmo dopme 5 (15x10 mm) [53, ¢.38]. Kaxaplii JAUCT MOSICHUTEIBHOM 3alUCKU
odopmIIsieTcs paMKOi pabodero IMmoJs - cjieBa 1Mo 9acoBoi cTpenke (20x5x5x5 mm)
[53, c.37].

6. OOpa3upl 3amOJIHEHUS ILITAMIIOB KypCOBOTO M JUIIJIOMHOTO IPOEKTOB
npuBeneHsl B [53, ¢.29 u 30].

7. 3agaHuie Ha BBIMOJIHEHUE IPOEKTa OPOILIIOPYETCS MOCHIE TUTYJIBHOTO JIUCTA U
BKJIOUAETCs B OOIIYI0 HyMepaiuio crpanuil. Kaxapiii pazaen 3anucku HaunHAETCs
C HOBOTO JIUCTA.

OO0beM TMOSICHUTENBHOM 3amUCKU HE JOJDKeH mpeBblmarh 60 cTpaHull

PYKOIMCHOTO TEKCTA.

10.2. Odopmnenue rpaduueckoit 4acTu
O6beM rpaduyeckoil YacTH JOJDKEH COCTaBiATh 2-3 nmucta ¢popmata Al, npu
3TOM JBa JIUCTa PErJIAMEHTUPYIOTCS Ui KYPCOBBIX IPOEKTOB C 3JIEMEHTaMHU
HAYYHBIX Pa3pabOTOK 3KCIEPHUMEHTAIBHOTO WM TEOPETUYECKOTO HANpaBICHUH, a
TPH JIUCTA - JJIS1 OOBIYHBIX YYEOHBIX IPOEKTOB.
UYepTeku MO OTOIUICHUIO U BEHTWISILIMU 3/1aHUM M COOpPY>KEHU HEeoOX0IuMO
BBITIOJIHATH B TOYHOM coOTBeTCTBUU ¢ TpeboBanusmu 'OCT 21602-79 [2].

[1nan-cxeMy 0OBEKTa MPOECKTUPOBAHUS MPUBOJAT B AUILIOMHOM MPOEKTE , [2,

c.2].
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XapaKkTepuCTUKY BEHTWISLUOHHBIX CHCTEM HPHUBOAAT HA IEPBOM JIUCTE B
KYPCOBOM M JUIJIOMHOM IIPOEKTax [2, ¢.3 ].

OcHoBHbIE TOKa3zaTenau No pacyeram cucreM OuB npuBoAAT B AUINIOMHOM
npoexre [2, c.4].

Macmradpl n300paxkeHusl IJIaHOB 3[JaHUi, pa3pe3oB, y3710B cucreM OuB u ux
(dbparMeHToOB NMPUBEACHBHI B [2, C.5].

[Tpumepsr opopmienus mnana ¢ cucremamu OuB npuBenens! B [2, uepTexu 7
u 8], a pa3pessl B [2, uepTex 9].

[Tpumepsl HauepTanust cxem cucteM OuB npusenens! B [2, yeprexu 10, 11,
12,13,16 u 17].

[Tpumep odopmieHUs IIaHa U pa3pe30B NPUTOUYHON KaMmephl PUBEIEHBI B [2,
yeprexu 18 u 19].

Ha nanax u paspes3ax yKas3blBalOT: OCHOBHBIE pa3Mephl, OTMETKH, a TaKXKe

MPUBSI3KY YCTAHOBOK K OCSIM 37IaHUS - 00bEeKTa MpoeKkTupoBanus [2, c. 13, § 4,3].

Copeprxanue rpaguueckoro MmaTepuaa

Ha nucre I (popmar A1) moka3bIBaioT:

BBEpXY (CJieBa)- IJIaH 3/1aHUSI C HAHECEHUWEM YCTAHOBOK BEHTHWJIALIMM U CETH
TpyOONIPOBOJIOB C HarpeBaTelIbHbIMU NPUOOpPAMH CHUCTEMbI OTOIUICHHS (IIpU €€
HaJlMYuM); HIKE - pa3pe3 IUiaHa; BBEpXy (cmpaBa) - "po3y BeTpoB"; BHU3Y (Ipu
TEXHUYECKOM BO3MOXHOCTH) - TaONUIly XapaKTepUCTUK BEHTUJISLIMOHHBIX
YCTAHOBOK; BHM3Yy (CIpaBa HaJ IITAMIOM) - S3KCIUIMKAIUIO TEXHOJOTMYECKOTO
00opyI0BaHus.

Ha nucre 2 (bopmat A1) moka3bIBaloT:

BBEpXYy (ClieBa) - IUIaH U pa3pe3bl MPUTOYHOM KaMepbl / HUXKe (cleBa) mpu
HEOOXOMMOCTH MOMEUIAIOT IJIaH BBITSDKHOM KaMepsl /; crnpaBa (Haj IITaMIIOM) -
cHeru(puKaLnoo BO3AYXOIPOBOJOB U OCHOBHBIX JIEMEHTOB PUTOYHONW YCTAaHOBKHU,
BKJIIOUasi 00Opy/IOBaHUE MPUTOYHOM KaMmephl, Ha OCTaJbHOW 4YacTh Jaucra 2 -
AKCOHOMETPUUYECKHUE CXEMbl PACUETHBIX BEHTWISLMOHHBIX YCTAHOBOK, & TaKXke
cxemy BT3.

Ha nucre 3 (dbopmat A1) moka3bIBaloT:
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aneMeHThl kKamep U BT3; xapakTtepHbie mecTHbe OTCOCHI (2-3, He Oonee);
BUOpOOCHOBaHUE (C BUOPOI30JATOPAMH); IIKUBBI KIMHOPEMEHHOHN Tepenadyu (mpu
UX pacyere); pacuyeTHbIE BO3yXONPOBO/Ia PABHOMEPHOI'O BCACHIBAHUS WM Pa3aaun
BO3/yXa; KJIalmaHbl pa3Hble; YePTEKU HECTAHIAPTHOTO 00OPYI0BaHUS U JIp.

ITpu odopmiennn maucta 3 pPEKOMEHIYETCS MCIOJIb30BaTh CIEIYIOIINE
KaTajoru U aJb0OMBI:

1. Ctpoutenshslii kaTanor CK-8, paznen 80. UepTexu TUIOBBIX KOHCTPYKLUH,
M3EIUN U y3JI0B 31aHui U coopyxenuil.- M.: CantexHMUnpoekr, 199C. B CK-8
BOLUIN: MPUTOYHBIE KaMEPBI, IIAXThl JbIMOYAAIECHHS, PEIIETKA BO3AYXOINPHUEMHbIE
tunoB P u PP, Bozayxopacnpenenurenu pasHble, KilanaHbl (OrHe3a1epKUBaoIINe,
oOpaTHbIe, TEPEXOAHbBIC) U JP.

2. Crpoutenbnbiii  katajgor CK-8§, paznen BO. Ueprexn THNOBBIX
KOHCTPYKLIMH, H3AEIMA W Y3JIOB 31aHUi M coopyxkeHuil. Yactu I u 2.-M.:

CantexHMMUnpoexr, 1991. B Hux Bonum: nukiions! Tunos [[H-11, [IOK, C10T-M

u Y1I; BuOpousonupyromre OCHOBaHUs 10 Hacockl; mrymoraymurenu; BT3 u ap.

3. TunoBsie koHCcTpYKIMH U AeTanu. Cepus 1.494-2. YauduuupoBanusie BT3
B IPOMBINUICHHBIX 31aHusaX. Beimycku NeNe 10, 11 u 12.- M.: IHUWnpom3nanui,
1990.

4. Tunossie neranu. Cepus [1P-05-43/64. Bo3ayiuiHbie ¥ BO3IYITHO TEIIOBHIC
3aBechl. Paboune yeprexu.- M.: [IHUWnpom3ganmii, 1983 (1965).

5. Tunoseie peramu. Cepusi 4.904.37. MecTHble OTCOCHI OT PYYHOU
anektpocBapku.- M.: I'TIM Cantexnpoekr, 1903 (1967).

6. Tunooii mpoekt. Cepust 08-02-138. Paboune depTexu. MecTHBIE OTCOCHI
OT JIepeBo0OpadaThIBAIOIINX CTAaHKOB,- M.: [IpoektnpomTBenTUIsAHA, 1983 (1966).

7. Tumnoseie neramu. Cepust 03-02-100. Paboune yeprexu. MecTHbIE OTCOCHI
OT Ky3HEUHBIX TOpHOB.- M.: ['unpotuc, 1983 (1963).

8. TumoBoit  mpoektr. Cepus 08-02-120. PaGoune  ueprexu.
Bubpouzonupytonue ocHoBanusi moj BeHTUIsATOpbl. - M.: T'TIM CanTtexmpoexr,
1983 (1961).

I lpumeyanus:
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1. Pa3MemieHnue ueprexerd Ha JUCTAX, 4 TAKXKE HX 3alO0JHEHUE MOXKET
U3MEHATHCS - IO COTIACOBAHUIO C PYKOBOJMUTENEM KypPCOBOTO MPOEKTUPOBAHMUSI.
2. Ilpu OonbiIOM OO0BEME pACUYETOB, €CIAM TEKCT 3amUCKU MpeBbiaetr 60

CTpaHM1l, 00bEM JHCcTa 3 JOMYCKAETCsl COKpAllaTh HAIIOJIOBUHY.

Jluteparypa

OcHoBHas JuTEpaTypa
1. 3enukoB B.B. CnpaBOoYHHMK HH)KE€HEpa IO OTOIUIEHUIO, BEHTWISILUU U

koHauimoHuposannto/ Crnpapounuk. — M: Unppa-Unxenepus, 2011. —
624 c.: un.).- http://biblio-online.ru/

2. AnanbeB B.A. CucreMbl BEHTWISIIMA W KOHAULIMOHUPOBaHUS. Teopus u
npaktuka / B. A. Anannses, JI. H. banyesa, B. I1. Mypamko.— HoBas pen.
— M.: EBpokniumar, 2008.— 504 c. : w1

3. bekkep, A. Cuctembl Bentwsiimu / A. bekkep ; mep. ¢ Hem. JI. H.

KazanmneBoit ; moxy pen. I. B. PesnmkoBa .— M. : Texnocdepa
EBpoxnumart, 2007 .— 240 c. : uin.

4. borocnoeckuii, B.H. CrpoutensHas Tternodpuszuka (Teriopu3nuecKue
OCHOBBI OTOIUICHUS,BEHTWISIUM W KOHAULIMOHUPOBAHUS BO3/yXa
yueObHuk s By30B / B.H.borocnorckuit .— 3-¢ uzn. — CII6. : ABok
Cesepo-3amnan, 2006 .— 400c.

5. Uzenst, I1. YBnaxxuenue Bo3ayxa. Cucremsl u npumenenue / [1. Uzensrt,
V. Apuar, M. Bunsbke ; nep. ¢ Hem. JI. H. Kazannesoii ; nox pen. I'. B.
Pe3uukoBa .— M. : Texnocdepa : EBpoxnmumar, 2007 .— 216 c. : uin.

6. Kamenes, I1. H. Bertwsius : yueOnuk j1s By3oB / I1. H. Kamenes, E. U.
Tepruunuk .— M. : ACB, 2008 .— 616 c. : u.

JonosiHUTeILHAS JIUTEPAaTypa
7. KypcoBoe 1 TUINIOMHOE MPOEKTUPOBAHUE MO BEHTUIISIIUU TPAKIAHCKUX U

MPOMBIIIICHHBIX 31aHuH : yuel. mocooue st By30B / B. I1. Tutos [u ap.]
— M. : Ctponinzgart, 1985 — 208 c..

8. Ilonmymkun, B.M. OrtonieHue,BeHTWISANUA W KOHAUIMOHUPOBAHUE
Bo3myxa: VYueO.mocobme. UY.1. Teopermyeckue OCHOBBI CO3TAHUS
mukpokimmara B momeriennu / B.W.Ilomymkun,0.H.Pycak,C.1U.bypuie u
ap. — CII6. : TIpodeccus, 2002.— 176c¢.: ui.

8. borocnosckuii, B.H. CrnpaBoyHUK NpOEKTUPOBIIMKA. BHyTpeHHHE
CAaHWTAPHO-TEXHUYECKHE ycTpoiicTBa : B 2 4. Y.2. BeHrwmauus u
KOHIMIMOHUpoBaHue Bo3ayxa / B. H. borocnosckuii [u ap.] ; mox pex. U.
I'. CrapoBepoBa .— 3-¢ uzn. — M. : Ctpoituzaar, 1978 .— 509 c.



9. bypues, C.1. MoHTax,3KCITyaTallsi U CEPBUC CUCTEM BEHTWISLUUU U
KOHJIMIIMOHUPOBAHMS BO3JyXa : yuyeOHoe mocobue ajsi By3oB / Bypiies
C.M.[u np.];non pen.B.E.Mununa .— CII6. : IIpodeccus, 2005 .— 376c¢.
: WL

10. XpycraneB, b.M. Temnocnabkenne u BeHTWwinui. KypcoBoe u
IUIIOMHOE MPOEKTUpOBaHue : yued.mocoodbue as By3oB / b.M.Xpycranes
[v nmp.];mon obmr.pen. b.M.XpycraneBa .— 3-e u3a.,ucnp.u gom. — M. :
ACB, 2007 .— 784c. : umn.

21



