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1. IIEJIA ¥ 3ATAYA CAMOCTOSITEJIbHOMN PABOTBI

Lesb npakTHYeCKUX 3aHATHH — MOJrOTOBKA CHELUAINCTA, BJIAICIOIIEr0 B HEOOX0 -
MOM 00BbeMe 3HaHUSIMH 00 OCHOBHBIX BUIAX HHKEHEPHOTO 000PYAOBAHUS 3AaHUHN pa3IMIHOTO
Ha3HA4YEHMs, OCHOBAX €0 IIPOCKTUPOBAHMS U pacyeTa.

3agauu NpakTHYecKUX 3aHATHI:
—  3HAKOMCTBO C OCHOBaMH IPOEKTUPOBAHUS U pacyeTa Pa3IMYHbIX MHKEHEPHBIX CUCTEM.

2. COIEP)KAHUE
3AJAHHUE Ne 1

ITinan

Broanoe 3AJIAHUE Bxitouaer:
e 0o0cCyXxaeHue IeJel 1 3a/1a4 MPaKTHIECKUX 3aHATHIA;
® pacyer MOITHOCTH CUCTEM OTOTUICHWSI; M3yUYE€HHE UCXOIHBIX TaHHBIX U TIOCIIEO0-
BaTEJILHOCTH pacyera,
e 00cyX/eHue IIaHa MPaKTUYeCKor pabOThl Ha TEKYILIUN CEMECTp.

Tema 3apanus
OTOIIVIEHUE

Pacuem MouHocmu cucmem OmonieHus. Hsyquue UCXOOHBIX OAHHBIX U NOCIe008AMEIbHOCHU
pacuema.

MeToanueckne ykasaHust

Pacyer MOIIHOCTM cHCTEMBI OTOIUICHHMS HAYMHAIOT C U3YYEHUS AapXUTEKTYpHO-
IUTAHUPOBOYHOTO U KOHCTPYKTHUBHOTO PEHICHMS 3[IaHUSI B COOTBETCTBHH C 33JJaHHEM Ha MPOCK-
TUPOBAHHUE.

Hanee nHa 1 nucte rpaduyeckoit yactu B macirade 1:100 BeryepunBaeTcs 1miaH TUIIOBOTO
dTa)ka W pa3pe3 3[JaHus MO KyXHE, TaKUM 00pazoM, 4To Obl ObliIa BHHA CTE€HA, B KOTOPOH MpeI-
roJiaraeTcs MpoKJIaKa BEHTUISIIIMOHHBIX KaHAJIOB.

Ha niane TUNoBOro sTa)ka mperoiaBaTeieM yKa3blBaeTCsi KBapTUPA, B KOTOPOU HEOOXOAMMO
OyZeT MPOBECTH pacueT Harpy3ku Ha OTOMUTEIbHbBIE MPUOOPHI U ONPEACTUTh UX IUIOMIAIh T0-
BEPXHOCTH M YUCIIO DJIEMEHTOB. PacueT MOIIHOCTH CUCTEMBI OTOIIJICHUSI HAYMHAIOT C HyMepa-
[[MU OTaIUTMBAeMbIX omenieHuid. Homepa craBstcs cieBo Ha IpaBoO B OJUHAPHOM KPYKKE.
JlectHuuHas KieTka o0o3HauaeTcs nByMs OykBamu JIK 1 HE3aBUCHMO OT 3Ta)KHOCTH 3JaHUS
paccMaTpuBalOT KaK OJTHO MOMEIIEHUE.

Pacuer Benyt B TaGnuyHOM (popme MO OTAENBHBIM COCTABIISIFOIIMM TEILIOBOTO Oananca. Jls
HAIIIero cly4asl [eeco00pa3HO COCTaBUTh TPU TAOIUIIBI: B IEPBOM TaONIHIIe BEIYUCISIFOTCS TETI-
JIOTIOTEPHU YEPE3 OrpakIar0IINe KOHCTPYKIIMHA OCHOBHBIE U JIOTIOJIHUTEIIBHBIE, a TAKIKE PACX0/]
Teryla Ha BEHTUJISIIMIO; BO BTOPOH TaOHIle BHIYMCIAIOTCS PACcXO0/Ibl TEIla Ha HarpeBaHHe
HapYXKHOTO BO3/lyXa, MHPUITPUPYIOIIETOCS Yepe3 OKOHHBIC U OATKOHHBIC 3aMl0JIHEHUS; TPEThs
TabnuIa ABJSETCS] CBOTHOM TaOMUIIEH pacxoaa Teruia, KOTopas 3anoIHIeTCs 0 JaHHBIM TepBOi
Y BTOPOU.



3AJJAHUE Ne 2
Ilnan

[Ipaktnueckoe 3A/IAHUE Bkitouaer:
® pacuer TEIIONOTEPh OrPaXAAIOIINX KOHCTPYKIIMA;
® KOHTPOJIb IIOJrOTOBJIEHHOCTH CTYJCHTOB K 3aHATHUSM;
® [I0JBEJCHHUE UTOTOB 3aHATHS.

Tema 3aganus
Pacuem mennonomepo ocpasxicoarowyux KOHCMpYKYuil.

MeToauueckue YKazaHnusl
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B nepBom crosnbie tadu. 1 1ist %KHUI0ro JoMa ¢ 0JIMHAKOBOH IUIAHUPOBKOM BCEX dTaXKen
10J1 OJTHUM HOMEPOM 3aIKChIBAIOT OJIMHAKOBBIC IIOMEIICHHS, PACTIONIOXKEHHBIC PYT MO IPYroM
10 BCEH BBICOTE 3/1aHUS, TAK KAK OHH UMEIOT MMPAKTHUYECKH OJMHAKOBBIC TEIJIONOTEPU Yepe3
BEPTHUKAJIbHBIC OTPAXKIICHHS, OJJMHAKOBBIC PACXO/Ibl TEIlJIa HA HArPEBaHUE HAPY)KHOTO BO3IlyXa U
OJIMHAKOBBIE OBITOBBIC TEIUIONOCTYIUICHUS. [I[pHUMaeM KOMHATY CpeTHEro 3TaXka B 3TOM pac-
gere Kak 0a30BYy0. JlOMOTHUTEIBHBIC TOTEPH TEIJIa KOMHATAMH Ha IIEPBOM M BEPXHEM dTa)Kax
MMEIOILIUMU XOJIOJAHBIN TMOJ UITU TIOTOJIOK M HECKOJIBKO OOJIBIIYIO BHICOTY HAP Y’KHBIX CTEH, BBI-
YHCIIIEM OT/IEIBHO.

Temonorepyu BHYTpEHHUX MTOMEIICHN, B KOTOPBIX HE MPETyCMOTPEHA YCTaHOBKA OTO-
MUTENBHBIX IPUOOPOB, PACCUUTHIBAEM OTJIEIBHO U MPUOABIIAEM K TEIIOMOTEPSM CMEKHBIX C
HUMU TIOMEUIEHUH, T/Ie TPEelyCMOTPEHA YCTAHOBKA OTOMUTENBHBIX TPHOOPOB.

Bo BTOpOM cToNOIIE 3anMCchIBaéM HAWMEHOBAHKE MMOMEIIEHUH, KOTOPbIE UMEIOT XOTS OBl
OJIHY HapYKHYIO OTPaXKIAIOIIYI0 KOHCTPYKIUIO WIM BHYTPEHHIOI OTPaXKIAIOIIYI0 KOHCTPYK-
LMIO IPH Pa3HOCTH PACYETHBIX TEMIEPATYp COCEAHUX moMemenuii conee 3 ° C.

Tpetuii ctonbern (Tabdn. 1) 3amonHseTcss Ha ocHOBaHUU BToporo u Tadin. 311. Heo6xomumo
oOpaTuTh BHUMaHUE Ha TO, YTO pacueTHas TeMIIepaTypa KUJIOW KOMHATHI ONPEACTSETCS B 3aBU-
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CHUMOCTH OT TEeMIIepaTypsl HanboJiee X0JI0IHON MATUIAHEBKH ¢ o0ecriedeHHOCThI0 0,92, KOTOpYyIo
MOXHO OTpeAenuTh 1o [4] u tabn. 111

B getBepThIil cTONOEI 3aTUCHIBAIOTCS BCE HAPYKHBIE OTPaKIAI0IINe KOHCTPYKIIHH U
BHYTPEHHUE TPHU YCIIOBUH, YTO PA3HOCTh TEMIIEPATYpP BO3/lyXa B CMEKHBIX MOMENIEHHIX OoJiee
3° C. B npoekre MoxHO BBecTH 0003Ha4enusi: HC — napyxknas crena; O — okno; B[ — 6ankoH-
Has nBepb; [IT — noronok; I10 — noner; BC — BHyTpennsis crena; /1 — aBoitnas aseps; Ol —
OJIMHApHasi 1BEpPb.

B materit crosiben i Hapy)KHBIX CTCH, OKOH M IBEPEH CTaBAT OPUEHTAIUIO TI0 CTOPOHAM
ceera (C, 10, 3, B, C3, CB, 103, FOB). [{y1s1 BHyTpEeHHUX BEPTUKAIBHBIX OT'PAXKIAIOIINUX KOH-
CTPYKLHMI CTaBAT Npouepk, s noroska — 1T, a ansg nona vomep 1, 11, 11 u VI 30851 (onpene-
JIeHHE HOMepa 30HbI, CM. HIXKE).

B mecToii cTon6er 3anuchIBalOT pacyeTHHIE pa3Mephl OTPaKIAIOUIUX KOHCTPYKIUH (BbI-
cota X IIHpPUHA) B METPAX, KOTOPbIE OMPENEISIIOT UCXO0/Is U3 CIEIYIOIUX MPaBUIL:

o

Puc. 1 IlpaBuia oOMepa ruiomaaen orpakIariux KOHCTPYKIui (a, 06) u
pa30uBKa MOBEPXHOCTH I0JIa Ha 30HBI (8)

— pa3Mepbl HapYKHBIX CTEH U3MEPSIOT: a) B IJIaHE 110 BHEIIHEMY MIEPUMETPY MEXKIY
OCSIMM BHYTPEHHUX CTEH U Hapy>XHBIM YTJIOM CTEHBI; 0) 10 BBICOTE KaK IOKa3aHO Ha puc. 1;

— pa3Mepbl BHYTPEHHHUX CTE€H U3MEPSIOT: a) B IJIaHE OT BHYTPEHHUX MOBEPXHOCTEH
HapYXHBIX CTEH J0 OCEi BHYTPEHHUX CTEH WM MEX]Iy OCSIMU BHYTPEHHUX CTEH; 0) 10 BBICOTE
KaK IMoKa3aHo Ha puc. 1;

— pa3Mepbl OKOH U JBEpei MPUHUMAIOTCS 110 HAUMEHBIIEMY CTPOUTEIBHOMY MTPOEMY;

— pa3Mepsl 10JIa U MOTOJIKA U3MEPSIOT MEXKIY OCAMU BHYTPEHHUX CTE€H U BHYTPEHHEH
MMOBEPXHOCTHIO HAPYXKHBIX CTeH. [11011a11 MoI0B pacioNoKEHHBIX 10 JlaraM WK Ha TPyHTE,
OTIPEIEIISAIOT U3 YCIOBUHM UX Pa30OUBKU MO 30HaM (pHC. 1), mprueM NOBEPXHOCTh YYaCTKOB MOJIOB
BO3JIE YTJIa HAPYKHBIX CTEH (B MEPBOM IBYXMETPOBOW 30HE) BBOJUTCS B pacyeT ABAXIbI, T.€. 10
HaIpaBJICHUIO 00€UX CTEH, COCTABISIONINX yroil. TemnnonoTepu yepe3 moa3eMHYIO 4acTh
Hapy>KHBIX CTE€H M MOJIbl OTAIIMBAEMOT0 MOABANIA 3/1aHUS IOJLKHBI MTOACUNTHIBATHCA TAK K€, KaK
Y TEIUIONOTEPH Yepe3 MOJbl, pacloioKEHHbIE Ha TPYHTE OeCTIOIBANBHOTO 3/IaHus, T.€. TI0 30HaM
IIUPUHON 2 M, ¢ OTCUETOM UX OT YpoBHs 3emuid (cM. puc. 1). [lonsl momemnieHuit B 3ToM cirydae
(pu oTCYeTe 30H) pacCMaTPUBAIOTCS KaK MPOJOHKEHUE TIOI3€MHOM YacTH HAPYKHBIX CTEH.
CormnpoTHBieHHE TEIIONEPeaaUe ONPENEAETCs TaK e, KaK U JIs1 HEYTEIUICHHbBIX UM YTeIJICH-
HBIX TOJIOB.

JIuHeliHbIe pa3Mephl OTPAKIAOIINX KOHCTPYKIIUN MPUHUMAIOT C MOTPEITHOCTHIO 10
0,1 m. CenpMoit cronberr SBISETCS MPOU3BEACHUEM JUIMHBI U ITUPUHBI OTPAKTAOITNX KOH-
CTPYKIIUH, 3aMTMCaHHBIX B IIECTOM CTOJIOIE. PacyeTHbIE MIIONIa M OTpaXKIAOIIUX KOHCTPYKIIHIA
okpyrsitoT g0 0,1 m2.



B BocbMoii cToIOCI] 3aHOCSTCS CONPOTHBIICHUS TEILIOTIepeaye.

ComnpoTuBicHHE TEIUIONIEpeIade Al HAPYKHBIX CTEH, YepAauyHbIX MEPEKPBITUH, TIepe-
KpBITI/Iﬁ Haa XOJOAHBIMMU ITOAIIOJIBAMM U IIOABaJIaMH, a TAK)XKC OKOHHBIX U OaJIKOHHBIX 3aII0JIHE-
HUN pUHUMAIOTCS 10 Tab:. 211 B 3aBUCUMOCTH OT rpajlyco-CyTOK OTOMUTENILHOTO Mepruoaa
(C'COIT) metonom untepnonsuun. TCOIT (° C - cyr.) onpenensor no Gpopmyie

I'COIl = (tB — tOT) Zor,

rae ts— TeMeparypa BHYTPEHHETO BO3/yXa MOMEIICHHUS (B 3TOM pacyueTe MPHHUMACTCSI
pasroii 18 ° C musa Bcex nomemennii), © C; to, Zor— cpeanssa remneparypa (C C) 3a oTonmureb-
HBII IEPHO]T ¥ TIPOIOJDKUTEIFHOCTH CYTOK OTOMHTEILHOTO TIEPHUOIa, pUHUMaeTcst o tadi. 111
B 3aBUCHMOCTH OT paifoHa CTPOUTENLCTRA.

ComnpoTuBJeHHe Teonepeiade BHyTPEHHUX CTeH MOKHO HaifTu o opmyne, M2 °
° C/Br

R=0 /1,

rae O — TOJIIIMHA CTEHBI, M; A — pacyeTHbIH KO3()OUIIUEHT TEIUIOMPOBOIHOCTH MaTe-
puana crensl (kameHHou — 0,76; u3 kepamzutoberona — 0,80; u3 razoberona — 0,41), Bt/(m
2 Q).

B mpoekTe conpoTHBIICHHAE TETUTOTIEpeIade MOKHO IMTPUHSATE I BXOTHBIX OTMHAPHBIX
neepeii — 0,3 m2 - © C/B, ana aeoiineix asepeii — 0,5 m2 - © C/B.

KoHcTpyKImnn okoH ¥ OaJIKOHHBIX JIBepel MpuHUMAaroTcs o tadi. 611 B 3aBUCHMOCTH OT
UX TpeOyeMOoTo CONMPOTUBIICHUS TEIIoNepeaaye.

I[IpuBeneHHOE conpoTuBIeHNe Temonepenade Run, M2° C/BT, OTAEIBHBIX 30H IIUPH-
HOM 2 M, HE YTEIUICHHBIX ITOJIOB HA TPYHTE U CTE€H HUXKE YPOBHS 36MJIM B MIPOEKTE MOYKHO NP H-
HATH paBHBIM: TS 1-1 30HBI Riun= 2,1; mst 2-ii 30861 R2,un= 4,3; nst 3-# 30861 R3un= 8,6; mis
4-11 30HBI (U1 OCTaBIIEHCS TIOMIAIU T101a) Raun = 14,2,

B neBATHIN cTONOEI 3aNMCHIBAIOT Pa3HOCTh TemmepaTyp (tp— texp), © C, rae tp— pacuer-
Has TeMIleparypa BHyTpy oTammBaeMbix nomemenuii (O C), KoTopas IPUHUMAETCS U3 CTOJI0ma
HOMEP TpH; lexp — pacyeTHas TEMIIEpPATYpa HAPYKHOTO BO3TyXa IS XOJIOHOTO TIEPHO/Ia To/1a
MIPU pacyeTe MoTePh TEIUIOTH Yepe3 HapYKHBIC OTPaXKICHUS WU TeMIIepaTypa Bo3ayxa OoJiee
XOJIOZHOTO TIOMEIIEHHS IIPU pacueTe NOTeph TeIIoThl Yyepe3 BHyTpennue orpaxacnusd (O C).

B necsateiii crosber 3amuchiBaroT KOAGGOUIIMEHT N, TPUHUMAEMBII B 3aBUCUMOCTH OT T10-
JIO’KEHUS HAPYKHOU OBEPXHOCTH OTPAXKIAOIINX KOHCTPYKIIMIA 110 OTHOLIEHUIO K HAPY)KHOMY
BO31yXy, Tabm. 4I1. [lorepu TeMIOTH MOMEIICHUSIMU YEPe3 OTpaXkJarolue KOHCTPYKIIUH, YIH-
THIBA€MBbI€ MTPH IPOCKTUPOBAHUH CUCTEM OTOTUICHHS, Pa3JICNISIIOTCS YCIIOBHO Ha OCHOBHBIE H J10-
6aBounbie. OcHOBHBIE TeruonoTepu (Qocn, BT) 3anmchiBaroTCs B OAMHHAANATHIA CTOJIOCI 1
HaxosaTcs o hopmyne

QOCH = (tp— texp) nAdlR. (1)

B nBeHaanarsiii ctos0erl 3anmuchIBalOTCs 100aBOYHbIC TEIUIONOTEPH [3 Ha OPUCHTALIUIO
HapYKHBIX BEPTUKAJIBHBIX OIPAKIAOIINX KOHCTPYKIIMH 110 OTHOILIEHUIO K CTOPOHAM CBETA.
Bennuuny 3TuX 100aBOK MOKHO OTIPEAEIUTH O puC. 2.



Puc. 2 Benuunna 100aBOK K OCHOBHBIM TEIJIONIOTEPSM B 3aBUCUMOCTH OT OPUEHTALUN
OTPaX}JACHUM 110 OTHOLIECHHIO K CTOPOHAM CBETa

B TpuHaanmaTeIii cTONOETL 3aMUCHIBAIOTCS T00ABOYHBIE TETUIONIOTEPH, Y€PE3 CTEHBI, IBEPH
1 OKHa, 0OpallleHHbIe Ha JII00YI0 U3 CTOPOH cBeTa, B pazmepe 0,08 npu ofHON HapyKHOM CTEHE U
0,13 anst yrIoBBIX TOMEMICHUH (KpOMeE JKHJIBIX), @ BO BCEX KIIIBIX momenieHusx — 0,13.

B gerbipHaanaTeIii CTONIOEIL 3aITUCHIBAIOTCS 100ABOYHBIE TEIIONOTEPH Ha MOIOTPEB
BPBIBAIOIIETOCS XOJIOAHOTO BO3/IyXa Yepe3 HapyKHbIE ABEPH B MOIBE3/T 3MaHHS (3aITUCHIBAIOTCS
TOJIBKO B CTPOKE JIJIsl BXOJHBIX J1Bepeit). OHU MPHUHUMAIOTCS B 3aBUCUMOCTH OT BBICOTHI 37[aHUS
H, m B pasmepe: 3 = 0,2H — mi1st TpOHHBIX JBEpeit ¢ IBYMST TAMOYpaMu MEXIy HUMH;, 3 =
0,27H — nns nBOMHBIX aABepel ¢ TaMOypom Mexay Humu; 3 = 0,34H — s TBOWHBIX IBepeit
0e3 TamOypau 3 =0,22H — 151 O TUHAPHBIX JIBEpEH.

JloGaBoUHbIE TEMJIONOTEPU B pacyeTax YUUTHIBAIOTCS BBeAeHHEM B popmyny (1) crenu-
anmpHOro wieHa (1 + 2 ), KOTOPBIi 3aMUCHIBAIOT B MATHAIIATHINA CTOJIOCI.

B mectHaanaTeii cronber 3anuceBatoT Teronotepu (Qorp, BT) uepes orpaxkaaromme
KOHCTPYKLUH, KOTOPBIE ONPENEIIAOT 10 hopMmyIie

Qorp: QOCH(l + 2 B )
B ceMHamarteIii cTos10€11 3aMMChIBAIOTCS TEIIONMOTEPH Ha IMOA0TPEB BO3IyXa IMOIaIat0-

IIETO B TIOMEIICHHUE 32 CYET BEHTHIISIMH, PACYET KOTOPBIX MPEIBAPUTEIHHO BEACTCS B TAOINY-
HOH (hopme, Tab. 2.

3ATAHHUE Ne 3
ILnan
[Ipaktuueckoe 3AJJAHUE Bxitoyaer:
e pacuer Teria Ha HarpeBaHHe BO3/yXa, HHPHIBTPYIOLIErocs Yepe3 OKHa 1 0aJ-
KOHHbBIE JIBEPU;
® KOHTPOJIb OJTOTOBIIEHHOCTH CTYJCHTOB K 3aHSATHSIM;
® [I0JBEJCHHUE UTOTOB 3AHATHSI.
Tema 3a1anus

Pacuem menna na nazpesanue 6o30yxa, unghunompyiowe2ocs uepes okHa u 6aIKOHHbIE O8EPIU.

MeToau4yeckue ykasaHus

M (rp — ' G; > "
moMem | ,yFor O/.Br | Ap,.T1a o2 O/.Br| 0.Br
EHHS
1 2 3 4 5 6 7




Jist sxunbIx 3nanuit 3atpatsl Teriotel Qi, BT, s HarpeBanus HHOUIBTPUPYIOIIETOCS
BO3/lyXa B IOMELIECHUSX )KUIbIX 3JJaHUI MPU €CTECTBEHHOM BBITSKHOW BEHTHIISIUU, CIEAYET
MIPUHUMATH paBHBIM OoJbIieid u3 BenuunH Qi wim Qiv, BT. JlaHHbIe 3HaUEHUS ClIeyeT Onpejie-

TATH 110 hopmynam:
Qir= 0,28 Ln pc(tp—ti)k, (2)

rzae Ln— pacxon ynansemoro Bo3ayxa, M3/4, He KOMIIEHCHPYEMBIH TIOJIOTPETHIM IPUTOY-
HBIM BO3yXOM; JUIS )KHJIBIX 3/IaHUH — YAETbHBIH HOPMATUBHBIN pacxoa 3 M3/4 Ha 1 M2 )KHITBIX
MOMEUICHNH; P — ITIOTHOCTh BO3/yXa B TIOMEIICHUH, KI/M3 (TUIOTHOCTh BO3yXa B 3aBUCUMOCTH
OT TeMIepaTypsl 1 onpezaensercs no gopmyie p = 353,37/(273 +t); c =1 kIx / (xr -° C) —
yJenabHas TEMIOEMKOCTh BO3/lyXa; tp, ti— pacueTHble TeMnepaTypbl BO3lyXa COOTBETCTBEHHO B
MOMEIEHUU ¥ HApy)KHOTO BO3/yXa B XOJNOAHBIN neproa roaa, - C; K — kodpGUIuenT yauThI-
BAIOLIMI BIMSHUE BCTPEYHOTO TEIJIOBOTO MOTOKA B KOHCTPYKIUAX (0,7 U1 OKOH ¢ TPOHHBIMU
nepermeramu, 0,8 A1 OKOH ¢ JBOWHBIMU MepeIuieTaMy U 0aJIKOHHBIX IBEPEH ¢ pa3enbHbIMU
neperietamu 1 1,0 A1 oiMHApHBIX OKOH U OAJIKOHHBIX ABEpei)

Qi*=0,28 X Gic(tp—ti)k, (3)

rae 2 Gi— pacxo/] HHOHIBTPUPYIOIIETOCS BO3/yXa Yepe3 OrpaskKACHUsI, KI/4.
Pacxonx nHOMIBTpYFOIIErocs Bo3ayxa B momenieHnu Gi, Kr/4, yepe3 HeTIOTHOCTH
HapYXHBIX OTPaXACHUHN CIIelyeT ONpeaesiTh o Gopmyre

Gi=0,216 X A1 Apios7/Ru+ X A2GH(Api/ Api)os?+
+ 3456 X As Apios+0,5 2 | Api/Ap,

rae A1, A2 — TUTOIAAM HAPYKHBIX OTPKIAFONINX KOHCTPYKIUI, M2, COOTBETCTBEHHO CBE-
TOBBIX MMPOEMOB (OKOH, OATKOHHBIX ABEpEH, PoHapei) U APYrux orpaxacHui; A3 — MIomaan
11eseil, HeIIOTHOCTEH M POEMOB B HAPYKHBIX OTPaXIAFOIINX KOHCTPYKIHsX; A pi, A p1— pac-
YeTHasi pa3HOCTh MEX/Y JIaBJICHUSIMHU HAa HAPY)KHOW U BHYTPEHHEH NTOBEPXHOCTSAX OTPayKIato-
IIUX KOHCTPYKIIUH COOTBETCTBEHHO Ha pacyeTHOM 3taxke npu A p1= 10 ITa; Ru— conporusiie-
HUE BO3JIyXOIPOHUIIAHUIO, M2 - 4 - [1a/kr, mpuHuMaemoe 1o Tabm. SI1; GH— HopMaTHBHAs BO3/1Y-
XOMPOHHIIAEMOCTh HAPY)KHBIX OTPAXKIAIONINX KOHCTPYKIIHMA, KI/(M2 - 1), IPHHUMaeMast 1o TadJ.
10IT; | — minHa CTHIKOB CTEHOBBIX MMaHENEH, M.

PacdeTHast pa3HOCTh MEXKIY JIABJICHUSIMU HAa HAPYXKHOW ¥ BHYTPCHHEH MOBEPXHOCTSIX
Ka)XI0U orpakiarorieil KOHCTpyKimu A pi, [Ta, mpuHUMaeTCs OCIIe OpeIe/iCH s YCIOBHO-
MOCTOSTHHOTO JTABJICHUS BO3JlyXa B 3/1aHUH Pint, [1a (0TOXIECTBISCTCS C IaBJICHUSAMU HA BHYT-
PCHHHUX MMOBEPXHOCTSIX HAPYKHBIX OTPAXKIAIONINX KOHCTPYKIIHIA), HA OCHOBE paBEHCTBA PAacXo/1a
BO3/yXa, MOCTyNawIero B 31anue X Gi, Kr/4, u yaansiemoro u3 Hero 2 Gext, Kr/4, 3a c4eT
TEIUIOBOTO U BETPOBOTO JIABJICHUI U AMCOalaHCca PacX0d0B MEK/Y T0JaBACMbIM U YAAISIeMbIM
BO3JIyXOM CHCTEMaMH BEHTHISIIIUU C UICKYCCTBEHHBIM MOOYX/IEHUEM U PacX0yeMOTO Ha TEXHO-
JIOTUYECKUE HYXKIBI.

PacuetHas pa3HOCTb AaBieHui A i, onpeaensercs no hopmyiie

Api=(H-hi) ( vi— vp)+ 0,5pivz2(Cen— Cep) ki— pint, (4)

rac H — BricOTa 3daHud, M, OT YPOBHA CpCI[HCﬁ HHaHHpOBOqHOﬁ OTMCTKH 3E€MJIN 10 BEP-
Xa KapHH3a, HECHTPA BBITAKHBIX OTBepCTI/Iﬁ (I)OHapH HJIN YCThA IIAaXThI, hi— pacuycCTHad BbBICOTA, M,
OT YPOBHA 3€MJIM JI0 B€pXa OKOH, OaJIKOHHBIX ;[Bepeﬁ, ,[[Bepeﬁ, BOPOT, IPOCMOB HUJIK 10 OCHU I'O-
PU3BOHTAJIBHBIX U CCPCANHBI BEPTUKAJIBHBIX CTBIKOB CTCHOBBIX HaHeJ’IefI; Yi, YVp— yI[eJ'IBHBIfI
BCC, H/M, COOTBCTCTBCHHO HAPYKHOTO BO3JyXa U BO31yXa B IOMCIICHHH, OHpCI{CHHCMHﬁ 10



dopmyie 3463/(273 + t); pi— INIOTHOCTH HAPYXKHOT'O BO3/yXa, KI/M3; V — CKOPOCTh BETpa, M/C,
npuHUMaeMast 1o 1adu. 1I1; Cen, Cep— adpoaumHaMudecKue KOIPPUIUSHTH COOTBETCTBEHHO IS
HABETPEHHOM U MOJBETPEHHOM MOBEPXHOCTEN OTrpaKAeHUM 31aHus, npruHruMaeMsble 1o CHull
2.01.07-85 (B mpoeKTe MX MOYKHO MPHHATH cOOTBeTCTBeHHO paBHbiME 0,8 1 —0,6; ki— koaddu-
[IUEHT y4eTa U3MEHEHHS CKOPOCTHOTO JaBJICHHS BETPa B 3aBUCHMOCTH OT BBICOTHI 3JIaHHS, TIPU-
HuMaeMslii o CHull 2.01.07—-85 (B nmpoekte ero MoKHO NpUHATH paBHbIM 0,7); Pint— YCIOBHO-
MIOCTOSTHHOE JTaBJICHUE BO3yXa B 31aHuH, [1a

Bocemnaauateiii cTon0er] 3amonHseTcs, Kak CyMMa BCeX TEIIONOTEPh Yepe3 Orpaxaa-
IOIIMEe KOHCTPYKLUHU TIOMEIIEHHS IUTFOC TEeIUIONOTEPH Ha MOJIOTPEB BO3AyXa MOCTYNAIOIIEr0 B
MOMEIICHHE 32 CUET BEHTHIISALIUH.

PacuerHast Harpy3Ka Ha OTOTIMTEIBHBIE TPUOOPHI ONPEEISAETCS U3 YPAaBHEHHUS TETIOBOTO
OanaHxca:

JUTSL )KHAJTBIX TIOMEIICHUI ¥ KyXOHb

Qc.o. =X Qorp— Q6LIT + QI,
TSl OCTAJTBHBIX TIOMEIIeHHH (KOPHIOPBI JIECTHUYHBIE KIIETKH)
Qc.o. =2 Qorp + Qi,

rae 2 Qorp— CyMMa TEIUIOTIOTEPh Yepe3 OTPaXKIArONIUe KOHCTPYKIIMHU TOMelIeHus, BT;
Qo6ur— OBITOBBIC TETIIOBBIIENEHUS, BT; Qi— OonbImii 3 pacxo/a Teruia Ha Mo10rpeB HHPUIIb-
TPUPYIOIIETOCS WM BEHTWIALIMOHHOIO BO3yXa, BT.

BBITOBBIE TEMIIOBBIAEIECHNUS B )KIWIBIX 3JaHUAX ONPEAEISIIOTCs 1o opMyie

Q6I>IT. = 10Fu,
rae 10 — komuyecTBO OBITOBBIX TEIUIOBBIAECHUH (BT) Ha 1 M2 mytomaau >KMITbIX KOMHAT
Y KyXOHb; Fn— IjIo1mane mosa KuiablX KOMHAT U KyXOHb, M2.
Pacuer TenioBoit MOITHOCTH CHCTEMBI OTOIICHHUS 11E1€CO00pa3HO BECTH B TAOIMYHON
dbopwme, Tabm. 3.
3AJIAHHUE Ne 4

ITinan

[Ipaktuueckoe 3AJJAHUE Bxitoyaer:
® pacyer TEIUIOBOI MOIIHOCTH CHCTEMbI OTOIJICHUS,
® KOHTPOJIb OJTOTOBIIEHHOCTH CTYJCHTOB K 3aHSATHSIM;
® [I0/IBEJICHHE UTOTOB 3aHATHUA.

Tema 3apanus
Pacuem menﬂoeod MOUWIHOCNU CUCNIEMbL ONONJIEHUAL.

MeTtoauyeckne yKazaHus
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Ne Temonorepr Tenn::::qn’x PacueTsas Harpysxa
TOMenT 5 Ha TEILIOBhIe
€HHA %n?' B;, Qg BT npadops O o, BT
1 2 3 4 5

Pacuem mennonomepw 30anuem no yKpynneHHvlM nOKA3AMensim

B crpourenbHON IpaKTHKE YacTO BOZHUKAET HEOOXOUMOCTD BbISIBUTH OPUEHTHPOBO U-
HYIO TEIJIOBYIO MOITHOCTh CUCTEMBI OTOIJIEHUS IPOEKTUPYEMbIX 3/JaHUI U coopyxeHuil. [l
5TOTO HCHOJB3YIOT yAEIBHYIO TEIUIOBYIO XapaKTEPUCTUKY 31aHus Qys, (B1/(M3 - ° C)), koTo-
PYIO MOXHO paccuuTath 1o gpopmyse, npeanoxxenHoil H.C. EpmonoBbim

Qyn = P/S [1/RCT+ 00 (1/ROK_ 1/RCT)] + 1/h (O,glRHOK'l' 0,6 /Rnon),

rjae P — mepuMetp 3maHus, M; S — IUIOIIAAb 3IaHUS B TUTaHe, M2; N — BBICOTA 3/1aHUSs, M;
Rer, Rok, Ruok, Rnon— COOTBETCTBEHHO COMPOTUBIICHUSI TETIOTIEPE- IaYl CTEH, OKOHHBIX U 0aJ-
KOHHBIX 3aII0JIHEHUH, MOKPHITHS 1 1o1a, M2 -~ C/BT; p 0— K03()(HUIMEHT OCTEKIEHHS, YUCIICH-
HO PaBHBIM OTHOIICHHIO TUTOIAM OCTEKJICHHS K TUIOMAIH BEPTUKAIBHBIX HAPY>KHBIX OTPaXK]Ie-
HUMN.

KonuuecTBo Temuia HE0OX0UMOTO JJIs1 KOMIICHCAITMH TETUIONOTEPh 3JaHUEM MOKHO
HAWTH 1O CJIEAYIOIIEH 3aBUCUMOCTH

Qc.o = Qynv (tcp— tH) o,

rae V — HapyKHbIH 00beM 37aHusl, M3; Qyx— yJeJIbHAas TEIJI0Basi XapaKTepPUCTUKA 3AaHUS,
Bt/(M3-° C), tep— cpennsis 1o o0beMy 31aHHs TeMIIEpaTypa BHYTPEHHEro Bo3ayxa, = C; tu—
TEMIIEpATypa HAPYKHOTO BO3/yXa XOIOAHOM matuaaeBky, ~ C; o — Kod(Q(GULIUEHT yunuThIBa-
IOIIUH BIUSIHUE PACYETHON PA3HOCTH TEMIIEPATYPhI, KOTOPBIA MOYKHO ONIPEACIIUTH OPUEHTUPO-
BOYHO 110 (hopmyiie

o = 0,54 +22/ (tcp—tH).

3AJIAHUME Ne 5
ITinan

[Ipaktuueckoe 3AJJAHUE Bxitoyaer:
e OIpeJeieHHe MIIONIaI1 TOBEPXHOCTH U YUCIIA SIEMEHTOB OTONMUTEIBHBIX MPUOO-
pOB;
® KOHTPOJIb MOATOTOBJIIEHHOCTH CTYJIEHTOB K 3aHATHUSIM;
® [I0/IBEJICHHE UTOTOB 3aHATHUA.

Tema 3ananus
Onpedeﬂeﬂue nzzou;adu noeepxHocmu U 4Yucjia 3j1eMeHmos OmonumejlbHblx npu6op06.
MeTtoauyeckue ykasaHus

B pacucTax st OTOIUICHUA IIOMeEIISHHU I HCIOJIB3YIOT HArpCBaTCIILHLIC HpI/I60pLI CO-
TJI1aCHO 3a1IaHUT0 Ha ITPOCKTHUPOBAHUC. HckaroueHue CoCTaBIISIIOT BAHHBIS KOMHAThI, I'IC B yqe6-
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HBIX LIEJSIX HEOOXOIMMO 3allPOCKTHPOBATH MOAOIPEBAEMBbIE MTOJIbI HArPEB, KOTOPHIX OCYIIECTB-
JISIETCS DNEKTPHUECKON KaOeIbHOM CHCTEMOIA.

[Tnommaas MOBEPXHOCTH OTOMHUTEIBHOTO MPUOOpPA OPUEHTHPOBOYHO MOKHO HANTH U3 3a-
BHCUMOCTHU

Fp= QC.O/ Qup,

/1€ Qup — HOMUHAJIbHAS IJIOTHOCTH TEIJIOBOTO MOTOKA OTONMUTENLHOTO prubopa, BT/m2
(npuruMaetcs no Tadu. 7I1); Qco— pacueTHas Harpy3ka Ha TEIJIOBOM MPUOOP YCTAaHOBICHHOW B
OIIPENEIEHHOM NoMeleHnH, BT. PacueTHoe 4nCIlo CeKIMi YyryHHBIX padaTOPOB U KOJINYECTBO
KOHBEKTOPOB OIIPEAEIISIOT 10 (hopMyIe

Np: FpB4/f133,

e f1— monaae MOBEPXHOCTH HArpeBa OAHOM CeKIuu, M2 (MpuHUMaeTcs 1o tad. 711);
B 4— KOX(pPHUIHMEHT YUUTHIBAIOUINHA CIOCOO YCTAHOBKH OTOTIMTEIBHOTO NMPHOOpa B MOMEICHUH,
cM. puc. 3; 33— K0d(OUIMECHT YIUTHIBAOIINI YUCIIO CEKIIUH B OJJHOM paJaTope U IMpuHUMae-
MBI 1i1s paguatopoB MC-140 paBHBIM: mpu 4mcie cekiuii ot 3 mo 15 — 1, ot 16 1o 20 — 0,98,
ot 21 o 25 — 0,96, a I OCTATBHBIX YYTYHHBIX PAJHATOPOB BEIUUCISACTCS 110 opmyre: [33=
0,92 + + 0,16 / Fp.

Jnist ApYTUX OTONMUTENBHBIX pHOOopoB 33= 1.

lliif i 1|0

03 1 10 a5 1,12

Puc. 3 Benmnunna ko3 dunuenta 4 B 3aBUCHMOCTH OT CIIOCO0a YCTAHOBKU OTOTIUTEIb-
HOTO TIprbdopa

[TocKONBbKY pacueTHOE YHCIIO CEKIHH MOTYyYaeMBbIX 110 JJaHHOU (GOpPMYIIe PEAKO MoJTyda-
€TCS LEJBIM, TO €0 MPUXOIUTCS OKPYIIIATh JUIsl OJTydeHHs yuciia ceKuuid Nycr, TIPUHUMAEMBbIX K
ycraHoBke. Kak mpaBuiio, K yCTAHOBKE IPUHUMAIOT OJIMbKaiIiee O0JIbIee YUCI0 CEKIMA pajina-
Topa.

Omnpenenenre IOMIAAM MOBEPXHOCTU M YUCIIa OTONUTENbHBIX TPUOOPOB BeAETCS B Ta0-
JTUYHOU dopme, TadI. 4.

[Ipu ycTpoicTBE M0IOTPeBaeMBbIX IOJIOB B BAHHOM KOMHATE HEOOXOJMMO OIPEICIUTh
JUTMHY HarpeBaTeIbHOTO Ka0elis, IS 4ero MOYKHO BOCIOJIb30BaThCS CICAYIONUM HEPABEHCTBOM

Lp= Qco/ Oxa6 ,

I/1e ka6 — KOJIMYECTBO TEIUIOTHI BBIAEISIEMOTO OIHUM IOTOHHBIM METpOM Kaleist, BT/m;
Qc.o— pacueTHasi Harpy3ka Ha HarpeBaTeJIbHbIN Kabeab B BaHHOM KoMHare, BT.

B pacuerax s ycTponCTBa OO PEBAEMBIX ITOJIOB IpuMeM cucteMy JIE-BU

Kompopt XUT, cocrosimryro u3 Harpeareiabroro kabens JITUIT — 18 (Qras = 18 B1/m)
wim JITUIT — 10 (gras = 10 Bt/m), gaTunka TemMnepaTypbl U peryasropa TeMieparyp.

Pacuem noeepxuHocmu U 4ucia omonumelbHblx I’ZPU60p08
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IlocnedosamenvHocms NOCMPOEHUS CXeMbl CUCTEMbL OTMONIEHUS.

1 BeruepunBaroT 1mjiaHbl [o/iBajia ¥ yepiaka (IUiaH yep/iaka YepTUTCS B TOM ciydae eciid
CHCTEMa OTOIJICHUS] UMEET BEPXHIOIO Pa3BOJIKY MJIM KOTJIa KOTEJIbHAs PACIIOJIOKEHA B M0/IBaIe
3nanus). Ha niane TunoBoro staxa (KOTOphIN ObLI HAUEpUYEH paHee) pa3MelaloT HarpeBaTelb-
HbIE€ IPUOOPBHI.

[Ipu pazMenieHu OTONMUTEIBHBIX IPUOOPOB MOJIB3YIOTCS CIEAYIOIIUMHU MTPaBUIAMMU:

— OTOMMTENbHBIE MPUOOPHI pa3MEUIalOT Y HAPYKHBIX CTEH MPEUMYIIECTBEHHO 101 OKHa-
MU, TaK KaK B pe3yJbTaTe YMEHBIIAIOTCS TOKU BO3yXa BOJIN3H OKOH;

— C LIeJIbI0 MUHUMAJIBHOTO BBICTYIIa MPUOOPOB B MOMEIIEHUE B CTEHAX JIOIYCKaeTCs Je-
naTh HUIU TIyonHo# 130 mwm;

— OTONHTENbHBIE MPUOOPHI, YCTaHABIMBAEMbIE B JICCTHUYHBIX KJI€TKaX, HE IOJIKHBI BbI-
CTyNaTh U3 IUIOCKOCTH CTE€HBI HAa YPOBHE JIBIKEHHUS JIFOJEH U coOKpalaTh TpedyeMyr HOpMaMu
IIMPUHY Maplieil ¥ MIOIMAI0K;

— OTOIUTENbHBIE MPUOOPHI B JIECTHUYHBIX KJIETKaX CIEAYeT yCTaHABIMBATh IIPU BXOJAE U
HE IIEPEHOCUTDH YacCTh UX Ha IUIOLIAIKY;

— yTOOBI BOJIA B TEIUIONPOBO/IE HE 3aMep3aia, He JOIYCKAeTCsl yCTaHaBIMBATh OTOIU-
TeNbHbIE TPUOOPBI B TAMOYpax JIECTHUYHBIX KJIETOK, COOOIIAIOLINXCS C HAPYKHBIM BO3JIyXOM, a
TaK)Ke y BXOJHBIX HApPYKHBIX OJMHAPHBIX JIBEPEH;

— B IBYXTpyOHOH M OTHOTPYOHO# CHCTEMaX C BEPXHEH MPOKIIAIKON Maaronieid Maru-
cTpasiu Ipubopsl HanboJIee 1e1eco00pa3sHO pa3MeIIaTh 0 OTHOUIEHHIO K CTOSKaM TaKUM o0Opa-
30M, YTOOBI KaX/Ibli CTOSIK UMEJI IByXCTOPOHHIOIO HAarpysKy;

— K CTOSIKaM, IUTAIOLIUM NPHUOOPHI JECTHUYHON KIETKU HEJb3sl IPUCOETUHATh TPUOOPEI
JPYrUX MOMEILICHUH;

— MUTaHHE IPUOOPOB JIECTHUUHBIX KIETOK PEKOMEH]IyeTCs OCYIIECTBIIATh 110 OAHOTPYO-
HOU MPOTOYHOU CXEME;

— MPHUCOEINHEHHE OTOMUTEIbHBIX MPUOOPOB Ha "clLenKke" AOMyCKaeTcs TOJIBKO B Ipejie-
J1aX OJIHOTO NIOMEIIEHUS, 3a UCKIIFOUEHUEM KyXOHb, KOPHIOPOB, TYaJIETOB, YMBIBJIBHBIX U APY-
I'MX BCIIOMOTaTeIbHbIX NOMEIIEHUH, /1€ UX MOXHO MPUCOEAUHATE K MPUOOpaM coceiHell KoM-
HaTHI ¥ Ha "cuenke';

— npuOopsl Ha "crenke" B TEIUIOTEXHUYECKOM pacyeTe pacCMaTPUBAIOTCS KaK OJIMH
puoop.

2 B cooTBEeTCTBUU C pa3MeleHHEM U MPUCOEANHEHUEM OTONUTENBHBIX MPHOOPOB Ha
IIJIaHE TUIIOBOTO 3Ta)K PacIojararoT CTOSAKH CUCTEMBI. [ TaBHBINM CTOSIK IO BO3MOXKHOCTH yCTa-
HaBJIMBAIOT B IIEHTPE 3/IaHMsI B HEXKMUJIOM TIOMEIEHHH, OOBIYHO B IITpabe BHYTPEHHEH Kamu-
TaJbHOW CTEHBI JIECTHUYHOMN KIIETKH. [[JI51 OTOIIIEHHS JIECTHUYHOM KJIETKH IIPEyCMaTpUBAIOT
CaMOCTOSATENIbHBIN CTOSIK. OcTanbHbIE CTOSKH YCTaHABIMBAIOT, COO0Pa3ysach ¢ MOJOKEHUEM
HarpeBaTeIbHbIX IPUOOPOB; XKeJaTeIbHO UMETh CTOSIKM B HAPYXKHBIX yriax 3aanus. Ecnu ctos-
KU TIPOKJIAIBIBAIOTCS OTKPBITO, TO PACCTOSHUE OT MOBEPXHOCTH IITYKATYPKH 10 TPYOBI JOIKHO
ObI1Th 20 ... 30 MM, a paccTosHue oT kpast okHa 0,35 M. K cTeHaM CTOSIKM KpensTcs pa3beMHbIMU
XOMYTaMH U3 M10JI0COBOU CTaJIH.

Kax/ip1ii cTOSK T0JDKEH UMETh 3allOPHO-PEryIUPYIONIYI0 apMaTypy HEOOX0JUMYIO /ISt
TU/IPaBIMYECKOM PEryIHPOBKH, OTKJIIOUEHUS U ONIOPOKHEHUSI CUCTEMBI OTOIUIEHUS. J[J1s1 3T0TO
UCTOJb3YIOT 3alIOpHBIE MPSMOTOYHBIE BEHTUIIM C KOCBIMHU IIMUHAEISIMU U KpaHbl OpOH30BbIE
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MPOOKOBBIE CATBHUKOBBIE. B 3/1aHUSAX BBICOTOH /10 TPEX 3Takel OTKIIOYAIOIIas apMarypa He
CTaBUTHCS.

B cBsi31 ¢ TeM, UTO Ha MJIaHE THUIIOBOTO 3Ta)ka Oy yT HAHOCHUTCS €Ille M CTOSKH BOJIO-
CHA0)KEHUS U KaHAJIM3aIMK B TIPOCKTE IPUMEM CIIeTYIONIe 0003HAYEHHUS CTOSIKOB OTOIUICHUS
CtO-1, rae mudpa o603HagaeT HOMEp cTosika. Hymeparus cTosIKOB BeJIeTCs CIIEBO HAIIPaBO
HA4YMHAasl C JIEBOIO BEPXHEIO yIJIa Ha IUIAHE 3/1aHUsl.

Jlig cuctemsl LeHTpaipHOro oTorieHus cornacHo CHull pexomennyercs K UCIonb30-
BAHHUIO NPU TEINIOHOCUTEIIE BOJIE U HAPYKHBIX AUaMETPoB 10 60 MM cTalbHbIE HEOLIMHKOBAH-
Hble (4epHbIe) BogorasonpoBoHbie Tpyosl (I'OCT 3262-75%). Jlng ux coeiuHeHus, U3MEHEHUs
WX HaNpPaBJICHUS WK AUaMETpa MPUMEHSIOT COSMHUTENbHBIC YacTH (My(ThI, TPOMHUKH, Kpe-
CTOBHHBI).

3 Ha nmane mo/iBaia mokas3bIBAIOT Y3€JI BBOJIA WJIM TE€HEPATOP TeTjia, KOTOPBI CTaparoTcs
pacroJjiarathb 1o BO3MOXHOCTH B LIEHTpE 3/1aHusl. B nmpoekTe B yueOHBIX LIENAX Mperoaaraercs,
4TO NpH TeriocHadkeHuu ot TOL] ans noamemmBanus 0X1aKICHHOW BOJbI B CUCTEMY OTOILIE-
HUS UCTIOJIB3YETCS] BOJOCTPYWHBIN 3JI€BATOP, a IPU PaiOHHOM KOTEJIBHON ¢ IIOMOLIBIO HAacoca
YCTaHOBJIEHHOTO Ha MIEPEMBIUKE.

Mecta pacnosio;keHus U 0003HaU€HUE CTOSKOB MEPEHOCUTCS € IIJIaHa TUIIOBOIO ATaxa.

Jlanee ux coeMHAIOT MaruCTPaIbHBIMU TPYOOTIPOBOAaMHU, KOTOPbIE POKIIAAbIBAIOT
BJI0JIb HAPYKHBIX CTEH Ha KXY YETBEPTh 3/1aHMS OTIAEIBHO ¢ yKIOHOM He MeHee 0,002 mo
HaIpPaBJICHUIO K Y311y BBOJa. JlaHHBIN YKIIOH HEOOXOAUM JUIsl YAAJICHHS BOJbI U3 CUCTEMBI.

4 Ha nnaHe uepyaka, B IEPBYIO OYepe/ib, OKA3bIBAIOT CTOSKH U Maructpanu. [locre ve-
ro B BapMaHTaX UMEIOIIMX B MOJIBAJIE 3/1aHUS KOTEJIbHYIO pa3MellaloT paclliupUTENbHbIN 0aK, B
OCTaJIbHBIX CIy4asiX BO3AYXOCOOPHUKHU.

PacmmpurensHbiil 6ak mpenHa3HA4YeH I IpreMa U30bITKa BOJIBI B CHCTEME, 00pasyro-
1ielcs IpU ee HarpeBaHMH, a TAKXKe CO3/IaHUs OIPE/ICTIEHHOTO 3araca BO/bl C LIEIbI0 KOMIIEHCa-
LIUY BO3MOXKHBIX €€ yTeUeK U3 CUCTEMBI B IIPOLECcCe IKCILTyaTalluu, MOJIEpKaHUS 3aJaHHOT O
T'HJIPABINYECKOr0 JaBJICHUS, yJalIeHUs JIMLIIHEN BOIbI U3 CUCTEMBI B BOJIOCTOK M BO3J0XOYalle-
Hus. Ero pacnosararor B HauBBICIIEH TOUYKE, JKEJIATEeIIbHO B LICHTPAJIIBHOM YacTH 31aHus. Pacmu-
PUTEIBbHBIN OaK MpeAcTaBiIsieT COO0H METANINYECKYIO EMKOCTh LIMIIMHIAPUYECKON (POPMBI CO
CbEMHOMW KPBIIIKON U MaTpyOKaMu /sl IPUCOEANHEHUS CIeYIOUINX TPYO: paclIupUTEIbHOM;
KOHTPOJIbHOM, BBIBEICHHON K PAKOBUHE B KOTEJILHOM /17151 HAOMIOICHHSI 32 YPOBHEM BOJIbL; IIEpe-
JIMBHOM /17151 clIMBa W30BITKA BOJIBI IIPU NEPENOIHEHUH PACHIMPUTEIBHOTO 0aKa; IUPKYISALMOH-
HOM, COeMHAIONIEH pacIMPUTEIbHBIN 0aK ¢ 0OpaTHBIM MAarkMCTPAIbHBIM TEIJIOIPOBOJIOM AJIS
IIPEJOTBPAILEHHs] 3aMep3aHMsl BOJIbI B PACHIMPUTEIILHOM COCY/E U B COEIMHUTENIBHOM TpyOe.

Bo3ayxocO0pHUKH, KaK ¥ pacIIUpPUTENbHBIN 0aK pa3MelaloT B HAaUBBICIIUX TOUKAX CH-
creMbl. OHU YCTAHABJIMBAIOTCS B KPAWHUX CTOSKAX U NPeIHAa3HAYEHbI Ul yIaJIeHUs BO3/1yXa U3
CHCTEMBI.

Heo0x011M0 OTMETUTB, YTO MAarucTpal JOJDKHBI IPOKIIA/IBIBAThCS C TOIBEMOM HE Me-
Hee 0,002 x pacmpuTenbHOMY 0aKy UIIH BO3AYXOCOOPHUKAM.

5 Ha ocHOBaHuUM MyIaHa THUIOBOTO 3Ta)Ka, YepAaKa U MOJBaJbHOIO IIOMEIIEHUS BblYEPUH-
BAETCsl aKCOHOMETPUYECKasi CXeMa CUCTEMbI OTOIUIEHUs. MaciiTabd KOTOpOi 10JKEH COOTBET-
CTBOBaTh MacuITaly 37aHus, To ecThb 1:100.

3. MOPSIOK MPOBEJAEHUS TEKYIIIUX U TPOMEXKYTOYHBIX ATTE-
CTAIIMM. IIKAJIbI OIIEHOK

JlucuMIinHa COCTOUT M3 JBYX YacTel, UMEIOIIUX OTYETHOCTD:

- TEOPETHUYECKHH Kypc 5 cemecTpa ¢ MPaKTUYECKHMMHM 3aHATUSAMH, 0OIKUM 00beMoM 72
yaca, 3aBepLIaoIINCs SK3aMEHOM;

- TEOpPETHUYECKHH Kypc 6 cemecTpa ¢ MPaKTUYECKUMHU 3aHATHSIMHU, OOIUM 0ObeMoM 72
Jaca, 3aBepLIAOIINICS K3aMEHOM.
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Kaxnas yacts ouenuBaercs B 100 OamipHOM cucTeMe ¢ METOAUKOM IepeBoJia K Tpajgu-
LHMOHHBIM OLICHKaM, npuHATOM B Tynl'Y.

YcneBaemocts ciymarens oueHuBaeTcs no 100-6anbHON cucTeMe co CaeyOIUMU A1a-
I1a3oHaMu 6aJIJIOB, COOTBCTCTBYIOIIUMHU TPAJAUIIMOHHBIM OLICHKAM.

Ne
3auer He 3auteno 3auTeHo
n/n
AKkaneMHuueckas OlleHKa Heynosiner- VY nosier-
1 o 1ol A A Xopouio OTnan4HO
(o 4-x 6anbHOM CUCTEME) | BOPUTEIBHO | BOPUTEIHHO
banbHas onenka Ot 40 Or 61 Ot 81
2 . Or 0 10 39
(mo 100-6anpHOI cucTeme) o 60 o 80 mo 100
Tekyimas arrectanus
IHopsakoBbIi Cpoku OT4eTHOCTH baabHas Cymma
HOMeEp OlIeHKA
[lepBas arre- 31 oxTs0ps [TocemaemocTh Jlo 8 6amioB o 30 Gannos
CTaIus (ocen. cemecTtp) Tekymias padota o 12 6annos (arTecramms —
31 mapra Kontpossasie Mepo- | o 10 Gamios 20 6amnoB un
(Bec. cemectp) PUSATHUS BBILIIC)
Bropas arre- [Tocnemamit ITocemaemocThb o 8 6ammos Jlo 30 GamnoB
CTalus JIeHb 3aHATHI Tekymas padota Jo 12 Gannos
KoHnTtposibHBIE MEpO- o 10 6annos
PUSITUS
Tekymras aTTectamnus IPOCTaBIISETCS B COOTBETCTBYIOIIEH Tpade o 60 6amnos
3K3aMEHAIIMOHHON BEIOMOCTH
9K3aMEH Jlo 40 GamioB
CyMmma = Tekyias + 3K3amMmeH o 100 6amios

KOHTpOJ'IBHBIC MCPOIIPUATHA K aTTECTAllUU ITPOBOJAATCA B BUAC TCCTUPOBAHUS 10 TEMaAM,
BBIHOCHMBIM Ha JICKIIUU.

Jlomyck K 3K3aMeHy WM 3a4eTy MPOU3BOJUTCS MOCTE BHIMOIHEHHS BCEX MPEAYCMOTPEH-
HBIX y4eOHBIM IUIAHOM U HACTOSIIIEH MporpaMmMoin padoT.

4, BUBJIMOT PAOMYECKUI CIIMCOK PEKOMEHJIYEMOM
JIUTEPATYPBI

4.1 OcHOoBHas1 TUTepaTypa

1. BorocnoBckwuii, B.H. CtpoutensHas Temnodusuka (Ternao(pu3sniyeckre OCHOBHI OTOTLICHUS,
BEHTWISALUM U KOHIUITHOHUPOBAHHS BO3/1yXa : yueOHHK [yt By30B / B.H.borocnoBckumii .—
3-e uzn. — CII6. : ABok CeBepo-3anan, 2006 .— 400c.

2. Bonocnabxenwue : yueOHUK [t By30B : B 2 T. T. 1: Cucremsl 3a00pa, mojgauu u pacmpeene-
uus Boasl / M. A. ComoB .— 2008 .— 261 c.

3. Kamenes, I1. H. Bentunsaus : yae6nux st By3oB / I1. H. Kamenes, E. U. Teptuuauk .— M. :
ACB, 2008 .— 616 c.
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. Homymkun, B.W. OTtorienue, BEHTUIAIMS ¥ KOHAUIIMOHUPOBAaHUE BO3AyXa : Yuel. mocobue.

Y.1. TeopeTnuecknue OCHOBHI CO3/JaHUsI MUKpOKIMMaTa B nomenieanu / B.W.Ilomymxkus,
O.H.Pycak, C.U.bypues u ap. — CIIG6. : IIpodeccus, 2002 .— 176¢.

. CkanaBu, A.H. Oromnenue : yae6uuk s By30B / A.H.Ckanasu,JI.M.MaxoB .— M. :

MI'CY:ACB, 2006 .— 576c.

4.2 JlonoJIHUTEILHASA JIUTEPaTypa

. AnanneB, B.A. CucreMbl BEHTHISIIMU U KOHAWIMOHUpOBaHUs. Teopus u mpaktuka / B. A.

Amnannes, JI. H. bamyesa, B. I1. Mypamko .— Hoas pen. — M. : EBpoknumar, 2008 .— 504
C.

. byxapkun, E.H. Unxenepusie cetu: ObopynoBaHue 3aHUl U COOPYXKEHUH : YUeOHUK JUIst

By30B / E.H.byxapkun, B.B.Kymnupiok, B.M.Oscsaaukos u ap.; [loa.pen.tO.I1.Cocanna .—
M. : Beici.amk., 2001 .— 415c.

. Konnos, A.A. DnekrpoobopynoBanue »uibix 3qaHuit / A.A.KonnoB .— 4-e uzg.,crep. — M.

: lomka-XXI, 2007 .— 256¢.

. Konnog, A.A. DnektpoobopynoBanue kmibix 31anuii / A.A.KoHHOB .— 2-¢ m31. — M. :

Jomka-XXI, 2005 .— 256¢.

. Kopsixkun-Yepnsik, C.JI. Ocemenne kBaptupsl 1 foma / C.JI. Kopsakun-Uepusk .— CIIO. :

Hayka n Texnuxka, 2005 .— 192c.

. MmxenepHoe 000pyI0BaHNe HHAMBHIYAIBHOTO ToMa [DnekTpoH.pecype] .— Multimedia

(248MB).— M. : OO0 "Crymust Kommac", 2008 .— 1 onT.auck. (CD ROM).

. MmxenepHble CHCTEMBI HHANBUAYAILHOTO JoMa [DnekTpoH.pecype] .— Multimedia (248MB)

— M. : OO0 "Crymus Komnac", 2008 .— 1 ont.nuck. (CD ROM) .— (Apxurexrypa u
CTPOMTEIBCTBO).

4.3 llepuoanueckue U3IaHUsA

. Accommanus nnxenepoB ABOK. Bentumsiuus. Orormienue. Konguunonuposanue : XKypnai

10 OTOIICHUIO, BEHTHIISALIMHU, KOHTUITUOHUPOBAHUIO BO3/1yXa, TEINIOCHA0KEHHUIO U CTPOH-
TeabHOU Ternodusuke / Acconnanus nmxenepo ABOK .

. BOI[OCHa6}KeHI/IC M CaHUTapHas TCXHHUKA : ExxemecsynbIin Hay‘IHO'TGXHI/I‘IeCKI/Iﬁ H IIPOU3BO -

ctBennbid xypHan / I'TI «Coro3Bogokananmmpoekt», ®I'YII 'HI PO HUM BO/I-
I'EO,ITHNUHNUNDII nunxenepHoro odopynosanus, [ TIKHUN CAHTEXHUUITPOEKT;MI'TI
«MocBoiOKaHa .

. Mexxnynapoanas accormanus "Coro3 qu3aiiHepoB". Apxurekrypa. CtpoutenscTBo. Juzaitd /
MACA.
. IIpoext Poccus : Poccuiickuii CTpOUTENIbHBIN KaTajor.

. Academia. ApXUTEKTypa U CTPOUTEIHCTBO.

4.4 IIporpammHoe odecnieyeHue U UHTepHeT-pecypehl

[IporpamMmmuoe obecrieueHue:

. MS Oficce 2003/7

. Windows XP/Vista/7 no nporpamme MSDN AA
. CorelDraw 13/14/15

. Internet Explorer

HNuTepreT-pecypcesl:



1. CrpoutenbHblil HOpPTAJl, KaTaJIOI CTPOUTEIBHBIX U OT/IEIOYHBIX YCIYT, MaTEPUajIOB
http://publications.proektstroy.ru/

2. denepanbHblil mopTai 00pa3oBaTebHbIX pecypcos http://www.edu.ru/index.php

3. Bomocua0xenwue: Kypc nexiuit http://elib.ispu.ru/library/lessons/arsenov/

4. OromuieHne U BEHTHIISAINS )KIIOTO 30aHns: YueOHoe mocodue
http://window.edu.ru/window/library?p_rid=71093
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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
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IMPUJIOKEHUE

CleaBO'{HBIe AAaHHbIC JISl IPOCKTUPOBAHUA

111 KnumaTuyeckue XapaKTEPUCTUKH IOpoaoB

- -] = -
|— 3 & = 4 : '= =1
saqlpdElE s5gEfEEgE:
z =2 $z=|2 o & & ;.§ 285
§. = = zla= A ® == 2
e 25l=z3|s ] g B 223 2
= |EgElHEi[E FsEE|ZdEs
== S =B s 2 = =
Boarorpazx 1.1 178 —22 8 -25
Boporex 1.3 196 -3.1 5,7 -26
ExareprEGY 19 236 —6.8 5.2 =35
pr
Kamyra 13 210 -29 32 -27
Barra 1.7 231 -S54 54 -33
Mocksa 14 214 -3.1 4 —28
ITensa 15 207 —4.5 38 -9
C-- 1.2 220 -1.8 3 -26
ITeTepGypr
TanGoB 14 201 -3.7 3 —28
Y IbAHOBCK 1.6 213 =57 3 =31
Voa 18 212 -S54 42 =31

211 Tpedyemblie cCONPOTUBJIEHUS TeIIONEpeaade Orpakaalomx
KOHCTPYKUMH KUJIBIX 31aHU I

TIpeBenenHEOe CONPOTHEIEHHE TEMIONEpeTaye
Irco OTPAAITANNIHX KOHCTPYEImHIL, M - °C/Br
I, °C TIepEeKpEITHI YepIaTHbIX, HAX OKOH H
-CYT. | cTern XOIOIHEDMH NOJBATaMH H GanKOHHBIX
HOATIONbANME ABepe
21 28 0,30
2000
28 37 0,45
4000
3.5 46 0,60
6000
42 5.5 0,70
8000
10 49 6.4 0,75
000
12 3.6 7.3 0,80
000 I




311 PacyeTHble TeMIepaTypbl H KPATHOCTH BO31yX000MeHa
B NOMeEUIEHUSX KUJIBIX 3AaHU

Pacuernaz
Teamepatyp | OOveM maH
a KPATHOCTD
B BO! 000Me
INomemense e 3’gxm
B XO/IOTHEIH | BHITAKEH
OepEOX saluwia
roxa, °C
Kmraz xomEaTa 18 3malw
To e, B paioHax ¢
TEMIIepaTypoi Hanbomee
XOITOJHOH MATHIHEBKH 20 To xe
(obecnewerrocTIo 0,92) 31 °C
H HHEE
Kyxau 13 He menee 60
Banras 25 25
YbopHad HETHBHIYanbHAT 16 25
CosmemenHOe NOMEMEHHE 25 75
yOOpHOH H BAHHOH &
To #e. ¢ BETHBHIYATBHEIM 18 75
HarpeBaTereM
JlecTHEUHAA KIeTXa 12 —

411 3navenus: kodpPuuuenTa N, IPUHIMAEMOT0 B 3aBUCUMOCTH
OT MO0JI0’KEHUSI HAPYKHOIl MOBEPXHOCTH OrPaKIAI0IIUX KOHCTPYKUM
110 OTHOLIEHHIO K HAPYKHOMY BO31YyXy

= OrpaiIaronse KOECTPYKIEE n
Hapyxeple cTeEH H TOEpHTHA (B TOM 9HCIE
BeHTHAHpYeMEle HapyAHBIM BO3IYXOM), IEPeKpHITHA
gepaaunkie (¢ KpOBNeH H3 IITYUHBIX MaTepHANOB) H HaX 1
Npoe3TaMH: NEPeKpHITHE Hal  XOJoJHEIME  (Ges
OIPaENAIONHEX CTEHOK) mnomiombaME B CesepeoH
CTPOHTENBHO-KIEMATHIECKOH 30He

IlepexprITHA Hax XOJIOXHEIMH TIONBATAMH,
COOOMANKIMHECH € HAPYXHEIM BOSTYXOM; NEPEKDHITHA
9epnauHbie (C KpOBIeH H3 pVIOHHBIX MAaTepHANOE): 0.0
DEPeKPHTHA Hal XOTONHBIMH (C  OTpakJalONEMH | -
CTeHKAMH) NOJUOAbAME HE XONIOJHBIME 3TaXaMH B
CeBepHOH CTPOHTEIBHO-KIHMATHIECKOH 30HE .
IlepexprITER Hal He OTAILTHBaeMBIMH nDomsaiaME co | 0.7
CBETOBRIMH MPOEMaMH B CTEHAX 5

ITepexphITHE Hal He OTAIIHBaeMBIMH INOJBAIAMH Ge3
CBETOBRIX NPOEMOB B CTeHaxX, pacmonoxensnle Bome | 0.6
YPOBHS 3eMIH
[lepexphiTis Han He OTANIHBAEMBIMH TeXHHIECKHMH | 4

[0 IIIOIBANME, Ecnonoxmm HHEES !Em IEMITH *

e
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SII COHpOTI/IBJ'IeH]/Ie BO3AYXOIIPOHUIAHUIO 3a0JIHEHUH CBETOBBIX

NnpoeMoB
“ Conporesaense
g $| BoszyxompomEmamm R,
3amoaneHEHR g §' o Ila/kr
CBETOBOTrO mpoena | 5 g E mesono | ryduar | momymepe
2 B| mayper | oit TAHOTO
- s a#a | pesumn | mmypa
Onmnaproe
OCTeKIIeHHE HIH
ZBOHHOE OCTeEIeHHE 1 0,26 0.16 0.12
B CHIAPEEHBIX
HepenieTax
BoiH0OE 1 0,29 0,18 0,13
OCTeEIIeHHE B
PasdenbHEIX 2 038 0.26 0.18
_Depennerax
TpoiHoe 1 0,30 0,18 0,14
OCTEKIEHHE B 2 0.44 0.26 0.20
PasaenbHO-
CTIapeHHBIX 3 0,56 0,37 027
OepemieTax

IIpameganre:  ComopoTHBIeHHe  BO3NYXONPOHHIAHHIO
OaTKOHHEIX JBepeH CIenyeT NPHHEMATh C
xo3ddumserToM .8

611 IlpuBeneHHOE CONMPOTHBJIEHNE TENJIONePeIadye OKOH U 0aJIKOHHBIX ABepeii RO np,

m2-° C/Br
Rom,
3anoaEeHHE CBETOBHIX IPOEMOB a-oC
Br
OnHEEApHOS OCTEXJIEHHe B JepeBAHHRIX HepenIeTax 0,18
JBoHHOE OCTEXIEHHE B JEPEBAHHAIX CIIAPEHHbBIX 0.30
MepenIeTax :
JBOHHOE OCTEK/IeHHE B JEPEBAHHLIX Pa3AeIbHBIX 0.42
_llepenueTax g
TpoEHOE OCTEIIEHHE B JEPEBAHHEIX, PasIebEO- 0.55
CNIAPEHHBIX DepenneTax 2
" JIBYXCIOHHEIE CTEXTONAKETH B JePEBARRBIX
nepenneTax:
— H3 ODRIYHOrO CTeKIa 0.36
— C TBEpIBIM CENeKTHEHBIM IOKPEITHEM 0.48
BHYTPEHHETO CTEXIa i
— TO %€ C 3aNOITHEeHHEM MEECTEKOIbHOTO 0.56
IOPOCTPAHCTEA apIOHOM z
= € MATKEM CeTeKTHEHIM NOKPHITHEM BHYTPEREEr0 | o 55
CTexKna
—TO %€ C 3aNOTHEHHEM MEECTeKOIbHOTO 0.62
IPOCTPAHCTEA apTOHOM 3
— C TeILTRIM 3EPKATOM 07
— T0 € C 3aNOMHeHHEEM MEECTEXOIBHOT0 0.83




OPCCTPAHCTEA APrOHOM

JByXCIOHHEIE CTEKTONAKETH H ONHHAPHOE OCTEKIEHHe 0.53

B Pa3JeIbHBIX JepeBAHERX [epeleTax OKOH

TpexcaoHEEe CTEKIONAKETH B JePeBIHHBIX

mepemIeTax:
— H3 OORIYHOrO CTeKIa 0,52
— C MATKHM CeJeKTHBHBIM NOKPHITHEN CPeJHEro 072
CTexna -
— TO € C 3aMONHEHHEM MEXCTEKOIBHOTO 0.86
IIPOCTPAHCTEA aprOHOM

7I1 OcHOBHBIE TEXHHUYECKHE XapPaKTEPUCTUKH HEKOTOPLIX

OTOIMUTEJIbHbIX l'lpﬂﬁOpOB

Hammenosasze IInomans Honmsatsaasn
npuOOpA, eTOTHO H |  TOBEPXHOCTH IUIOTHOCTH TEILIOBOTO
Mapxa HAarpegsa CeKIHH TOTOKA ey, BT/M®
fisd
Pamaaropsr
TyTYHHEE
CEKIHOHHEIE:
MC-140-108 0.244 758
MC-140-98 0.240 725
MC-90-108 0,187 802
M-90 0.2 700
PagmaTopsr
CTanbHBIE
NaHeIbHEIe THOA
PCB1
ONHOPATHEIE:
PCB1-1 0.71 710
PCB1-2 0.95 712
PCB1-3 1.19 714
PCB14 144 712
PCB1-5 1.68 714
To xe
e:
2PCB1-1 142 615
2PCB1-2 19 619
2PCB1-3 238 620
2PCB1+4 288 618
___2PCB1-5 3.36 620
PagmaTopsr
CTanbHBIE
[aHeIbHEIE THOA
PCI2
OJHOpAZHEIE:
PCI2-1-2 0.54 741
PCI2-1-3 0.74 747
PCI2-14 0.95 743
PCI'2-1-5 1.19 740
PCT2-1-6 144 733
PCI2-1-7 1.68 733
PCI2-1-8 1.93 728
PCI2-1-9 217 729
To xe
ABYXpAIHBIE:
PCI2-24 1.08 1074
PCI2-2-5 1.48 977
PCI2-2-6 1,90 910
PCI'2-2-7 238 845
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HaumenosanHe Iromans Honvunamenas
npEdopa, eT0 THO H | OOBEPXHOCTH | INIOTHOCTS TEILIOBOIO
Mapxa HATPeBa CEKITHE TIOTOKA Greose. Brad
find
PCT2-2-8 336 683
PCT2-2-9 431 597
KonBexTops!
HACTEHHHIE C
KOAYXOM MaToH
TIyOHHR THIA
"Yrusepcan™:
KH20-0.400 0.952 420
KH20-0.479 1,140 420
KH20-0.655 1.830 357
KH20-0,787 2200 358
KH20-0918 2,570 357
KH20-1,049 2,940 357
KH20-1,180 3.300 358
KH20-1,311 3,370 389
KH20-1.442 4039 357
KH20-1,573 4410 357
KH20-1.704 4773 357
KH20-1,835 5.140 357
KH20-1.966 5.508 357
KonsexTops! 6e3
KOAYX2 THOA
"Axxopz”:
KA-0.336 0,98 343
KA-0.448 13 345
KA-0,560 1,63 344
KA-0,672 1.96 343
KA-0,784 228 344
KA-0.896 261 343
KA-1,008 2.94 343
KA-1,120 3.26 344
K2A-0.621 1.95 318
K2A-0.823 2,60 317
K2A-1,030 3.25 317
K2A-1,237 3,90 317
K2A-1.445 4,56 317
K2A-1.646 5.19 317
K2A-1.854 5.85 317
K2A-2.061 6.50 317

Ipooonxcerue masa. 7112
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111 Bapl/laHTLI HCXOAHBIX JAHHBIX 1JISl IPOCKTHPOBAHUS

22

HammveroBanHe 3HaueHHe IO NEPBOE NHOpe mEdpa
IOKa3aTeneH 1 2 3 4 5 6 7 8 9 0

Patior

CTpOHT 2 3 4 5 6 7 g 0
_Ymcno sTaxed 4 5 3 5 4 5 3 3 4 5

Bricora 3Ta%a. M 29 30 | 3.1 29 301 311321133 ] 31] 30

Bricoramomsana, M| 1.9 20 1 21 22 23 124 1251221211} 23

Hctoursk .

e S 310 Kell | T30 Kell | TOII | PK | KeIl | T3LI

Iopszes

BOHOCHAOKEHHE:

DEHTPamH30BaHHOH | — + - + - - S - = +

Ta3OoHarpeBaTemraM " _ + . + . + - + s

H

Pazsozaxa

TIOJANOIIEH BEpX. | HHEK. BEPE N . | PP | . | PP | mmm | PP | mmm

= 3 i > X

Hmayetp Tpy6

VIHTHOH CETH, MM:

BOJONPOBOJA 200 | 250 | 300 | 150 | 150 | 200 | 250 | 300 | 250 | 300

KAHAMH3AHE 250 | 300 | 250 | 200 | 250 | 250 | 300 | 350 | 300 | 350

Hopuma

noTpediIeERs B 275 | 300 | 230 | 300 | 225 | 275 | 225 | 275 | 300 | 300

CYTKH, I/9elL

IIpamenanrx: | CooTsercTsHe HoMepa paloHA CTPOHTENbCTBa ropoay: 1 — Bopomes; 2 —

Mocksa; 3 — [Tenza;
4 — YapzHoBCK; 5 —Barka; 6 — Yoa; 7 — Exarepundypr; 8 - C.-

ITerep6ypr; 9 — Boarorpax; 0 — TanGos:

2 T3I — rennoaexTponentpams; PK — pafiornas xoremssan; Kell— xoTenssas B
TOZBATE 30AHHA.

211 BapuaHTbI MCXOAHBIX JAHHBIX JIJIsl IPOEKTHPOBAHUS

HamvernoBanme 3HaueHHe 0O BTOPOH MHEpe MEQpa

moRRsaTened 1| 2]3]4]s5]e6]7]8]9]o
OpuenTanas dacana cC| IO 3 B |C3|CB|IO3|IOB| K | B
30aHHA
OronaTeabHbIe PC|PII | KH|PC | PIT | KH | PC | PIT [ KH | PC
TIpHOOPHI
Cxema NONKMIOYEHER , , , ‘ 7 , ‘
bR AB(OX | AB (OO | AB |OA | B | OO | 1B | OX
IpHOOPOB
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Hoaep BapaanTa
TeHIUTaHa

(rabn. 3I11)

(]

PaccrosEHe 0T KpacHOH
JHEHE 10 304EHA. M

10

11

13

14

10

12

AGCOTIOTHBIE OTMETKH,
M

TIOBEPXHOCTH 3eMIH Y
3JaHHA
[0JIa TIePBOTO 3TAKE

BepXa TPyOh! YIHTHOTO
BOJOIPOBONA
7I0TKa KOJIOIIa

10

10,
5

7.6
6.6

20.5
17.5

16.5

405
374

36.3

50
50.5
473

462

60,5
572

56,5

70
70,5
67.1

66.3

80

80.5

90.5
86.9

858

95
95.5
%18
90.8

28

32

30

25

29

26

30

33

36

IIpamenanne: 1 PC—pamsarop cexmuonnsii: PI1 — panuarop maneasseni; KH —

KOHBEKTOP;

2 JIB — geyxtpy6Eax; O] — omsoTpyOHas.




ITnausl TUDOBEIX ATAXKEN

3200

3200

12000
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3200

Bapuanr 5

3200
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0002
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Bapuanre! CTPOHTEALHBIX PA3MEPOB

Ne Crpoutenshsie Bricora 3Taxa B BricoTa yeres
papuanta pasMepsl mo muany | qucrore Ay, M BEHTHJISIHOHHOMN 10aXThl HAJ
3 6 N NEPEKPHITHEM YepRaka f,, M

1 45 | 34 | 3,0 B 2,5

2 43 | 32 | 29 2,6 3,0

3 4,1 3.0 | 28 2,7 2,6

4 39 | 28 | 2,7 2,8 3,1

5 37 | 3,5 | 26 29 2,7

6 3,5 | 33 | 25 3,0 3.2

7 46 | 3,1 | 3,0 2,5 23

8 44 | 34 | 29 2,6 3.3

9 42 | 32 | 28 27 2,9

10 40 | 3,0 | 2.7 2,8 3,4

11 38 | 28 | 26 2,9 3,0

12 36| 35 285 3,0 3,5

13 45 | 33 | 3,0 2,5 2,5

14 43 3,1 | 29 2,6 3,0

15 4,1 34 | 28 27 2,6

16 39 | 3,2 | 2,7 2,8 3,1

17 3,7 | 30 | 26 2,9 2,7

18 3,5 | 35| 25 3,0 32

19 46 | 3,0 | 3.0 2,5 2.8

20 44 | 32 | 29 2,6 3,1




