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Beenenne

MeTtoanueckie yKa3aHWs IO BBIMOJIHEHUIO MPAKTUYECKHX padoT MO JUCHUIUIMHE
«VIHXKeHepHblEe CHCTEMBbl 3IaHUNH U COOPYXEHHUH (TeIIOra3ocHa0XeHHE C OCHOBaMH
TETUIOTEXHUKH )» MPEeIHA3HAUCHBI JJIS CTYICHTOB OYHON (POPMBI 00YUEHUSI.

Jucuunnnza «HxeHepHble CUCTEMBI 3JaHUH U COOpYXEHHMH (Tersora3ocHa0XeHue ¢
OCHOBAMH TEIUIOTEXHUKH)» HUMEET CYIIECTBEHHOE 3HaueHHe Uii Npo(ecCHOHATBHOM
HOJArOTOBKH CHELUAIUCTOB B OOJACTH MPOMBIIUIEHHOIO M I'PaXXJaHCKOI'O CTPOUTENILCTBA.
JucuuminHa sBisSeTCs IPOMEXYTOUHBIM M Haubojiee CIOKHBIM JTalloM B IIpoliecce
00yJeHUsI.

3aayamMy U3y4YEHUs! TUCLHUIUIMHBI SIBIISIFOTCS:

— PpaccMOTPEHHE OCHOB TEXHUUYECKON TEPMOJNHAMUKH U TEILIONEPEAAYH,

— M3YYEHME BJIAJKHOCTHOIO U BO3JYIIHOIO PEKUMOB 3/1aHUN;

— OCBOCHHE IPUHIUIIOB IPOSKTUPOBAHUS U PEKOHCTPYKIIMH CUCTEM 00eCTIeUEeHNUs

MHKPOKJIMMATa NOMELIEHHUI;

—  BO3MOXHOCTb MCIIOJIb30BaHUS HETPAIULIMOHHBIX UICTOYHUKOB SHEPTOPECYPCOB,

— 3a/la4M OXpaHbl OKPYXKAIOUIEH CpeIbl

[ensiMu OCBOCHUSI JUCLUIUIMHBI SIBJISIFOTCS:

- OCBOECHME CTYIEHTAaMHU CMEXHOH OTpaciii CTPOUTEIIbHON TEXHUKHU, BBIPAOOTKE HABBIKOB
TBOPYECKOI'O MCIIOJIb30BAaHUSI 3HAHMM IpU BBHIOOpPE U HKCIUIyaTalMu OO0OpYAOBaHMS
TETUIOTa30CHA0KEHUS ¥ BEHTHISIIIUH, IPUMEHIEMOTO B CTPOUTEIHHON HHIYCTPHUH.

3HaHUs, MOJIyYeHHbIE MPU M3YYEHUHM JAHHOM JUCHMIUIMHBI HEOOXOAMMBI JUIS
HaIMCaHUs BHITYCKHOW KBaJTM(PUKAIIMOHHON pabOTHI.



IIpakTnueckas padora Nel

Tema paGorbi: OnpeneneHue TEIJIOBOIO CONPOTHUBIEHUS OIPaXKIAIOLIUX KOHCTPYKLUI
YIJI0BOM KOMHAaThI
Heap padorbi: OCBOMTH METOIMKY pacyeTa TEIJIOBOIO COMPOTUBIIEHUS OTPAXKIAAOIINX
KOHCTPYKLUH.

3HaHMsl, yMeHMsI, HABBIKM U (MJIM) ONBIT JeATEJIbHOCTH, XapaKTepU3yIolme
3Tanbl (POPMHUPOBAHUS KOMIIETEHIIHI

HNnnekc DopmyIHpPOBKA:

KOMMYHAJIbHOTO XO3511CTBa

CrniocobeH mpuHUMATh pelIeHus B Mpo(ecCHoHaNbHOM cdhepe, UCTIONIb3ys TEOPETUIECKHE
OIIK-3 | ocHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIBHON MHIYCTPUU U JKWIIUIIHO-

CTPOUTCIILCTBA, CTpOI/ITeJ'ILHOI‘/‘I HHAYCTPUH U JXKUJINITHO-KOMMYHAJIBHOT'O XO03sicTBa

CrniocobeH uCroib30BaTh B MPO(GECCHOHAIBHON AEATENbHOCTH PacloOpAAUTENbHYI0 U
OIIK-4 | mpoeKTHYI0 [OKyMEHTAllMI0, a TaKKe HOpMaTHBHBbIE IIPAaBOBbIE aKThl B 00JACTH

AKTyaJbHOCTh TeMmbl: " OnpeneneHue TEIIOBOTO COMPOTUBICHUS OTPakIAIOLINX
KOHCTPYKIIMK " 3aKiIioyaeTcss B OCHOBOIIOJIATalIIed poJId PacuyeToB TEIIOPU3NUECKUX
CBOWCTB B 3/IaHUSX JUIS COXPAaHEHHS [IEJIOCTHOCTU M YBEIUYCHUS CPOKA IKCILTyaTal|H.

Teopernveckasi 4acThb
[TosicHuTenpHas 3aMycKa MPAKTUYECKOM pPabOThl OTHOCUTCS K TEKCTOBBIM JOKYMEHTaM

U JI0JKHA B OCHOBHOM cOOTBeTCTBOBaTh TpeboBanusam 'OCTa.
[losicHuTEnpHYIO 3alMCKY CIEAYeT BBINOJIHATH Ha jaucrtax (popmata A4 (297X210 mm)
MaTepualioB OMMCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOM 3alIUCKHU SIBIISIETCS. TUTYJIBHBIN JIUCT, TJI€ yKa3bIBaeTCs
bamunus, UM, 0TYECTBO CTYJIEHTA, €ro Mmudp (HoMep 3a4eTHON KHUKKH) HAa3BaHHUE TPYIIIbI
u T.4. Hagnuce Ha TUTYJIBHOM JIMCTE BBINOJHSETCS 4epTEXHBIM IpudTom. Jlomyckaercs
oopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHun coaeprkaHus
(ormaByieHUs1) B HEro cjeayeT BKJIIOYATh Ha3BaHUE Pa3JesioB, MOJPA3/eioOB M IMYHKTOB C
yKa3zaHHEM HOMepa COOTBETCTBYIOILEH CTpaHUIbl. B KoHIle paboThl MPUBOAATCSA BBIBOJBI,
C/IeJIaHHbIe IPU U3YYEHUH TEMbl KOHTPOJIbHOM paboThI.

Cokpalate WiIH J1aBaTh UX B Apyrod (OpMyIUpOBKE, TMOCIEIOBATEILHOCTH O
CPaBHEHHIO C 3arojIOBKaMH B TEKCTE HeJNb3sl. B TekcTe KOHTpPOJIbHON paboThl HE JAOIKHO
OBITh COKpAILlEHHBIX CJIOB, 3a HCKJIIOYEHHEM OOIICTIPUHATHIX U HCHOJB3YETCS CIUIOLIHAs
HyMepaius CTpaHUIl.

Bonpocs! n 3axanus
OcHOBHBIE IOHATHSA U ONIPEAEIEHUS TEXHUUECKONW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJIUHAMUKHU.
TepMoanHaMuyecKue IpoIecChl UealbHbIX Ta30B.
[Tpsamoii n o6patHbIit nuka KapHo.
VYpaBHEeHHE COCTOSHUS PEeaIbHBIX Ta30B
OCHOBHBIE TIOHATHS U OTIpEIeJIEHUs Mpolecca 0OMeHa TEIIOTO.
Teopus TermmonpoBogHOCTH. 3aKOH Dypre.
. Temnonepenayva.
10. TermoBast MU3OISIIHSL.

LCoNoOAEWNE



11. Kpurepuu nogo6usi. Buasl KpurepuaabHbIX ypaBHEHUH.
12. Termonepenaya mpu KOHICHCAIIHH.
13. U3nyuenwue.

3aganue:

PaccuuraeMm TermoBEIX IIOTEPh ABYX pPa3HBIX KOMHAT OI[HOI71 miomaigun € IIOMOIIBIO

TaOJINII.

Venosas kommama (nepeulii smasic)
XapakTepuCTUKH KOMHATHI:
e JTaXX MEPBbIH,

IJI0INA b KOMHATHI — 16 KB.M. (5x3,2),

e BBLICOTA MOTOJIKA — 2,75 M,

e HApPYKHBIX CTEH — JIBE,

e MaTepual M TOJIIMHA HAPYKHBIX CTEH — Opyc ToimuHOW 18 cMm, oOmmT
TUTICOKAPTOHHOM M OKJIECH 000sIMH,

okHa — z1Ba (BbIcoTa 1,6 M, mupuHa 1,0 M) ¢ TBOWHBIM OCTCKJIICHUEM,
TIOJIBI — JIEPEBAHHBIC YTETUICHHBIE, CHU3Y MO/IBAJ,

BBIIIIC YepAAYHOE TIEPEKPBITHE,

pacuetHas HapykHas Temnepatypa —30 °C,

TpeGyemas Temneparypa B komHate +20 °C.

PaccumnTaem miomaay TEIIOOTAAIOMIMX TOBEPXHOCTEM.

IIpakTnueckas padora Ne 2

Tema paGorbi: OrnpeneneHue TEIJIOBOIO CONPOTUBIEHUS OIPaXIAIOLUX KOHCTPYKIUI
MaHCapIHOTO MOMEULIEHHUS )KUIIOr0 A0Ma

Lesanb padoTbi: OCBOUTH METOJMKY pacyeTa TEMI0BOTO COMPOTUBICHUS OTPaXIAI0LINX
KOHCTPYKLUH.

3HaHUsA, yMEHUS, HABBIKU U (MJIM) ONBIT 1eSITeJIbHOCTH, XapaKTepu3ylolue

sransl GOPMUPOBAHUA KOMIIETECHIIHI
MHIeKe ®opMyHpoOBKa:
Crnioco0eH npruHUMAaTh pelIeHus B IpopecCUOHANbHON cdepe, UCIOIb3YS TEOPETUUECKHE
OIIK-3 | ocHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIBHON MHIYCTPUU U YKWIJIUIIHO-
KOMMYHAJIbBHOTO XO35I1CTBa
CrnocobeH uCrnoib30BaTh B MPO(GECCHOHATBHON AEATENbHOCTH PacloOpSAUTENbHYI0 U
OIIK-4 | mpoeKTHYI0 JOKYMEHTAIMIO, a TaKXKe HOPMAaTHUBHBIE TPAaBOBBIE AaKThl B OO0JacTH
CTPOMTENBCTBA, CTPOUTEIBHON HHAYCTPHUH U XKWJIMITHO-KOMMYHAJIBHOTO XO351MCTBA

AKTyaJIbHOCTL TeMbI. " OnpeﬂeneHI/Ie TCIIOBOI'O0 COIPOTUBJICHHUA OrPAXKAAOIINUX

KOHCTPYKIMH

n

3aKJIIOYAeTCsl B OCHOBOIIOJIATalOIIEed pPOJIM PACYETOB  TEIIOPUIUYECKUX

CBOMCTB B 3JJaHUSIX IS COXpPaHCHUS HCIIOCTHOCTU U YBCIIMYCHUA CPOKA OKCIUTyaTalluu.

Teopernyeckas 4acTb

[TosicauTEenbHAS 3alIMCKa HpaKTquCKOﬁ pa6OTBI OTHOCHUTCA K TCKCTOBBIM TOKYMCHTaAM

U JI0OJKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusam 'OCTa.
[TosicHuTeNpHYIO 3alKMCKY CIeNyeT BBINOJIHATH Ha JucTax (opmata A4 (297X210 mm)

MaTepualioB OMMMCHOTO TeKcTa (pa3mep tmpudra — 14, uarepsan — 1,5).
[TepBBIM JTUCTOM MOSICHUTENBHOM 3alUCKU SIBISIETCS TUTYJIBHBIN JIUCT, TJI€ yKa3bIBaeTCs

dbamunus, UM, 0TYECTBO CTYJIEHTA, €ro Mudp (HoMep 3aU4eTHOW KHUKKH) Ha3BaHUE TPYIIIbI




u 1.0. Hagnuch Ha TUTYJIBRHOM JIMCTE BBIMOJHSETCS 4EepTEXHBIM wmpudtoM. [lomyckaercs
opopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHuu coaeprkaHus
(oryaBieHMs) B HEro CielyeT BKJIIOYaTh HA3BaHUE DPA3/EIOB, MOJPA3/EIOB U IIYHKTOB C
yKa3zaHHEM HOMepa COOTBETCTBYIOIIEH CTpaHUIBI. B KoHIle paOOThl MPUBOISATCS BBIBOIBI,
C/IeJIaHHbIEC IPU U3YYECHUH TEMbI KOHTPOJIBHOM pabOTHI.

CoxkpamaTe WIM JaBaTh UX B JAPyrol (opmMyIupOBKe, IOCIEIOBATEIHLHOCTH IO
CPaBHEHHIO C 3arojIOBKaMU B TEKCTE HeJIb3sl. B TekcTe KOHTPOJIbHOI paboThl HE JAOIKHO
OBITh COKpAILEHHBIX CJIOB, 32 HUCKJIIOYEHHEM OOIICTIPUHATHIX U HUCHOJB3YETCS CIUIOUIHAs
HyMEpaLus CTPaHHUILI.

Bonpocs! u 3aganus
OCHOBHBIE IOHATHUS U ONPEACICHHUS TEXHUUYECKOW TEPMOIUHAMUKH.
YpaBHEHHE COCTOSTHUS TEPMOJIMHAMUYECKON CUCTEMBI.
ITepBblii 1 BTOPO 3aKOHBI TEPMOJIUHAMUKH.
TepMmonHaMUUECKUE MPOIECCHI I€aTbHBIX Ta30B.
[Tpsimoit m oOpaTHbIH Mk KapHo.
YpaBHEHHE COCTOSIHUS PEATIbHBIX Ta30B
OcHoBHbIE IOHATHUSA U OTIPeIeTICHHs mpoiiecca 0OMeHa TEeTIOTOM.
Teopus TermnonpoBogHOCTH. 3aKOH Dyphe.
Tennonepenaya.
. TerutoBast u30asLMS.
. Kputepuu nonobus. Buasl kputepruaabHbIX YpaBHEHHIH.
. Tenonepenava npy KOHAEHCAIIUH.
. U3nyuenue.

CoNoOA~WNE
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3amanmue:

PaccuntaeM TEIIOBBIX MOTEPh ABYX pPa3HbIX KOMHAT OJHOM IUIOIIAJAM C HOMOIIBIO
tabnun 1,2 [punoxenus 1.
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Komnama noo xpulweri (mancapoa)

XapaKkTepucTUKU KOMHATHI:

e  JTAX BEPXHUH,

e TutOmanb 16 xB.M. (3,8x4,2),
e BBICOTA MOTOJIKA 2,4 M,



e HapYy)XHBIE CTEHBI; 1BA cKaTa KpbIH (mudep, cruionHas odpemnerka, 10 cM MUHBATHI,
BaroHka), GpoHToHHI (Opyc TomuHoN 10 cM, OOIINUTHII BarOHKOW) U OOKOBBIE
MEePErOpoIKM (KapKacHas CTeHa C KepaM3UTOBBIM 3amnojinenueM 10 cm),

e OKHa — yeThIpe (10 J1Ba Ha Kak1oM (PpOHTOHE), BbICOTOH 1,6 M 1 mmmpunoi 1,0 M ¢
JBOMHBIM OCTEKJICHHUEM,

e pacyeTHas HapykHas Temieparypa —30°C,

e Tpebyemas TemnepaTrypa B komHare +20°C.

IIpakTnyeckas padora Ne 3

Tema padoTel: TermnoTexHUUECKHU pacueT Orpakaarolied KOHCTPYKLUU TOKPBITHS
Heasb padorbl: Omnpenenuts TpeOyeMoe CONPOTHBIEHUE TEIUIONEpeNaun, MCXOIsd U3
CaHUTAPHO-TUTUEHUUYECKUX TPEOOBAHUIL, U 110 YCIOBUIO YHEPTrOCOSPEKEHUS

3HaHMsl, yMeHMsI, HABBIKM U (MJIM) ONBIT JeATEJIbHOCTH, XapaKTepU3yIolue

ITanbl GopMUPOBAHUS KOMIIETEHIHUI
MHeKe @opMyIMpOBKa:
CrniocobeH npuHUMATh pelleHus B IpodeccuoHanbHol cdepe, HCronb3ys TeOpeTHIECKue
OIIK-3 | ocHOBBI U HOpPMATHBHYIO 0a3y CTPOUTENBCTBA, CTPOUTEIHHON MHIYCTPHH M JKUIJIHIIHO-
KOMMYHAJIBHOT'O X03s1icTBa
CriocoGeH HuCnoJb30BaTh B MPOPECCHOHATBHON JESATEILHOCTH PACHOPSIUTENIbHYIO U
OIIK-4 | mpoexTHy: [OKyMEHTallMl0, a TakKe HOPMAaTHBHbIC IIPAaBOBbIE aKThl B 00JacTu
CTPOUTCIILCTBA, CTpOI/ITeJH)HOI\/JI HHAYCTPUHU U KXKUJIUITHO-KOMMYHAJIbHOT'O XO3SMUCTBA

AKTyaJbHOCTh TeMbl: " TennoTexHUYecKuil pacueT OrpakJarouieil KOHCTPYKIHMH
HOKPBITUS " 3aKIIFOYAETCSl B OCHOBOIOJIArarolleil pojid pacyeToB TEIIOpU3NYECKUX CBOMCTB
KPOBEJIBHBIX COOPYKE€HHUW B 3JaHUAX JUISl COXPAHEHHs LEIOCTHOCTHM M YBEIHMYEHHUS CpPOKa
JKCILTyaTaluu.

Teopernyeckas 4acrb
[TosicHuTenpHas 3aMycKa MPaAKTUYECKO pPabOThl OTHOCUTCS K TEKCTOBBIM JOKYMEHTaM

U JI0JIKHA B OCHOBHOM COOTBeTCTBOBaTh TpeboBanusm 'OCTa.
[TosicHuTeNpHYIO 3alMCKy CJelyeT BBINOJIHATH Ha JucTax (opmata A4 (297X210 mm)
MaTepualioB OMMMCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOMN 3alIUCKHU SIBIISIETCS. TUTYJBHBIN JIUCT, TJI€ yKa3bIBaeTCs
(bamunus, UM, 0TYECTBO CTYJIEHTA, €ro Mmudp (HoMep 3a4eTHON KHUKKHU) Ha3BaHHUE TPYTIIIbI
u T.0. Hagnuch Ha TUTYJIBHOM JIMCTE BBIMOJHSAETCS 4YepTEXHBIM IIpupTOM. Jlomyckaercs
oopmieHre THUTYJABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBienun coaeprkaHus
(ormaByieHUs1) B HEro cjeayeT BKJIIOYATh Ha3BaHHE Pa3JeNioB, MOJPA3/€ioOB M IMYHKTOB C
yKa3zaHHEM HOMepa COOTBETCTBYIOIEH CTpaHUIIbl. B KoHIle paOoThl MPUBOAATCS BBIBOJBI,
C/IeJIaHHbIe IPU U3YYEHUH TEMbI KOHTPOJIBbHOM paboTHI.

Cokpaliate WM J1aBaTh UX B Apyrod (OpMyIUpPOBKE, TMOCIEIOBATEILHOCTH IO
CPaBHEHHIO C 3arojOBKaMH B TEKCTE HeJb3sl. B TekcTe KOHTPOJIbHOM paboThl HE JOIKHO
OBITh COKpAILlEHHBIX CJIOB, 32 HCKJIIOYEHHEM OOIIETIPUHATHIX W HCIOJIb3YETCS CIUIOUIHAs
HyMepalus CTpaHUII.

Bonpocsl 1 3aganus
1. OcHOBHBIE IIOHIATHAA U OIpPECaACIICHUA TEXHUYECKOU TEPMOANHAMHKH.



YpaBHEHHE COCTOSAHUS TEPMOJUHAMUYECKON CUCTEMBI.
ITepBblii 1 BTOPOI 3aKOHBI TEPMOJIUHAMUKH.
TepMmoMHaMUUECKUE MPOILECCHI H1€aTbHBIX Ta30B.
[Tpsimoit m oOpaTHBI nuka KapHo.

YpaBHEHHE COCTOSIHUS PEATIbHBIX Ta30B

OcHOBHbIE IOHATHUSA U OTIPeIETICHHs Mpoliecca 00MeHa TEeTIOTOM.
Teopus TemnonpoBogHOCTU. 3aKOH Dypbe.
Temnmonepenaya.

10. TerutoBast U30JISIIIHSL.

11. Kpurepun mogobusi. Buapl KpuTrepuaibHbIX YpaBHCHHH.
12. Teronepenava mpu KOHICHCAIIHH.

13. Uznyuenue.

CoNoORRWN

3amanmue:

TernnmoTeXHuYeCKUM pacyeT OrpakJAarolled KOHCTPYKUHH IOKPBITHS C IOMOIIBIO
tabmui 1,2 [Tpunoxenus 1.
[IpuauMaeMm ciie1yromyr0 KOHCTPYKIIUIO HOKPBITHS:

© =

cden

250

220

1-i1 cnoif — MHOTOITYCTOTHAS JKeTe300€TOHHAS TIITUTa
v1= 2500 Kr/eMmS

M= 2,04 Bt/m °C

81: 0,22 M

2-11 cnoit — na}é)omonﬂum{ (1 cnoit pybepounna)
v2= 600 kr/cm

A=0,17 Br/™m °C

0,=0,0015 m

3-1i CJIOM — YTETITUTEND - TIEHOMOIUCTOPOI
ya= 100 kr/cm®

As= 0,052 Bt/m °C

03= X, M

4-11 cioil — IEMEHTHO-IIECUaHas CTHKKa

v4= 1800 kr/em®

A= 0,93 Br/™m °C

64: 0,04 M

5-#t croit — TUIPOU3OIAIHSL

vs= 600 Kr/eM®

As= 0,17 Br/™m °C




05=0,0035 m

6-1i ci10if — OpOHUPOBAHHBIN (JTMHOKPOM)

v6= 600 Kr/cm’

As= 0,17 Br/m °C

d6= 0,004 m

Haiinem TONIMHY TEIUIOM3O0JISIIHOHHOTO CIIOSI UCXO/IS U3 YCIIOBUSI:

RO(baKTzROTp

Ro?™= 1/ o+ &/ Ait+ 1/ 0>Ro™

Ro= 1/8,7+ 0,220/2,04 + 0,0015/0,17 + x/0,052 + 0,04/0,93 + 0,0035/0,17 + 1/23 >5,19
x>0,25

npuHuMaeM x=0,25 m.

TOT/1a TOJIIUHA MTIOKPBITHS COCTABUT:
8=0,220+0,0015+0,25+0,04+0,0035+0,004=0,519=0,520

dakTHYECKOE 3HAYEHUE COMPOTUBIICHHS TEILIONEPEIaud OrPakIAroIIeH KOHCTPYKITUH

CTEHBI PaCCUUTHIBACTCS IO hopmyie:
Ro?*"= 1/8,7+0,220/2,04+0,0015/0,17+0,25/0,052+0,04/0,17+1/23 = 5,32m*°C/Bt

IIpakTuyeckasi pabora Ne 4

Tema paGorbl: TEIUIOTEXHUYECKUH  pacdeT TEPEeKPBITUS HaJ  HEOTAIlJIMBaeMbIM
TCXITOAITIOJIBEM KHUJIOI'O 34aHUA
Hean padorsi: Onpeaenuts NaponpoOHUIIAEMOCTh OTPAXKIAIOIINX KOHCTPYKUUN MOKPBITUS
JKHMJIOTO 3JaHHS

3HaHUsA, yMEHUS, HABBIKU U (MJIH) ONBIT 1eATEJIbHOCTH, XapaKTepHU3yIolIue
Tanbl GOPMUPOBAHNS KOMIIETEHIHI

UHexe DopmyIHpOBKA:
Crnoco0eH npruHUMAaTh petleHus B MpodecCHOHANBHON cepe, UCIONb3Ysl TEOPETHUECKHE
OIIK-3 | OCHOBBI U HOPMAaTHUBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIHLHON WHAYCTPUH W SKHIIUIIIHO-

KOMMYHAQJIBHOT'O XO035iCTBa

Crioco0eH HuCnoyb30BaTh B MPOPECCHOHATBHON JESATENIbHOCTH PACHOPAIUTENIbHYIO U

CTPOUTCIILCTBA, CTpOI/ITeJ'II)HOI\/JI HHAYCTPUHU U JKUJIUIIHO-KOMMYHAJIBHOT'O XO3SIMUCTBA

OIIK-4 MPOCKTHYIO HNOKYMCHTAILIMIO, a4 TaKXXC HOPMATHBHBLIC IIPABOBBIC dKTbhI B o0mactu

AKTYyaJIbHOCTh TeMbl. TeXHMUYECKUH pacdyeT MapONpOHHUIIAEMOCTH OTpa)kIaoLINX
KOHCTPYKUMH MOKpPBITUS >KWJIOTO 3JaHMs " 3aKI4aeTcs B OCHOBOIIOJNAraroUIe posn
pacyeroB TeIIO(U3NUYECKUX CBOWCTB KPOBEJIbHBIX COOPYKEHHMH B 3JITaHUSX JUIS COXPaHEHUS
LIEJIOCTHOCTHU M YBEIMUEHUS CPOKA IKCILTyaTalluH.

Teopernyeckas 4yacTb
[TosicauTenpHas 3aMycKa MPaAKTUYECKOW pPabOThl OTHOCUTCS K TEKCTOBBIM JOKYMEHTaM

U JI0OJKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusam 'OCTa.
[TosicHuTEeNpHYIO 3alKMCKY CJeIyeT BBINOJIHATH Ha JucTax (opmata A4 (297X210 mm)
MaTepualioB OMMUCHOTO TeKcTa (pa3mep tmpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOM 3alMCKU SIBISIETCS TUTYJIBHBIN JIUCT, TJI€ yKa3bIBaeTCs
dbamunus, UM, OTYECTBO CTYJIEHTA, €ro Mmudp (HOMEp 3a4eTHON KHUKKHU) Ha3BaHHE TPYIIIbI
u T.0. Hagnuch Ha TUTYIBHOM JIMCTE BBINOJHSETCS YepTEXHBIM wpudTOoM. [Jlomyckaercs
opopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBienun coaeprkaHust
(ormaByieHUs1) B HEro cjeayeT BKJIIOYATh Ha3BaHHE PA3JIeNioB, MOJPA3/EiOB M IYHKTOB C



yKa3aHHEeM HOMepa COOTBETCTBYIOIIEH cTpaHHIlbl. B KoHIE paboThl MPUBOASTCS BBIBOJIBI,
CAeNaHHBIC TPU U3YYCHUH TEMbI KOHTPOJIHHOU PaOOTHI.

CokpamaTe WIH JaBaTh WX B JpYyrod (GoOpMyJIHPOBKE, MOCIEAOBATEIBHOCTH IO
CPaBHEHHUIO C 3aroJIOBKAaMHU B TEKCTE HEJb3s. B TekcTe KOHTPOJIBHOIN paboThl HE JOIKHO
OBITh COKpAIllEHHBIX CJIOB, 33 HCKJIIOYEHHUEM OOIIEHPUHATHIX M HCIOJB3YETCS CIUIOIIHAS
HyMepalus CTpaHull.

Bonpocsl u 3ananus
OcHOBHBIE TIOHATHSA U ONIPEAETICHUS TEXHUUECKOW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSTHUSA TEPMOJANHAMUYECKOU CUCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOIUHAMHUKHU.
TepMonrHaMHUYECKHE POLIECCHI UICATBbHBIX TA30B.
[Tpsamoii n o6paTHbIi nuka KapHo.
VYpaBHEHHE COCTOSIHUS PEalIbHBIX Ia30B
OCHOBHBIE TIOHSTHS U OTIPEIEIICHUS Mpoliecca 0OMeHa TETIOTO.
Teopus TemonpoBogHOCTH. 3aKOH Dypbe.
Termmonepenayva.
0. TernoBast U30JALMSL.
11. Kpurepuu nonobust. Busipsl kpurepraabHbIX ypaBHEHUM.
12. Tennonepenaya npu KOHACHCALMH.
13. U3nyuenwue.

Boo~NooOr~wWNE

3ananue:
TennoTexHUYECKUI pacyeT MepeKPbITHS HA/l HEOTATLIMBAEMbIM TEXMOAMOJIbEM
Omnpenenuts TpeOyemMoe CONPOTUBIICHUE TEIIONEPEAAYH, UCXO/I U3 CAHUTAPHO-
TUTUEHUYECKUX TPeOOBAHUM, U TI0 YCIIOBUIO YHEPTrOCOEpEkKEHHUs, 3aTEM BhIOEpEM
HanOoJIbIIIee 3HAUYCHUE.
Ilo ycnosuio snepeocoepescenusnaiinem I'COII o dopmyne (3.1.1)
['COIT = (20 — (-6,0))*230 = 5980 °C cyT;
TpeOGyeMoe COPOTHUBIICHHUE TEILIONEPEIaur OTPaXKIAONICH KOHCTPYKITUN IIOKPBITHS
onpexensercs no tabn. 16* CHull 11-03-79*:

'COIT - Ry™®
4000 - 3,7
6000 — 4,6

Ro™=4,591 M °C/Br,

Ilo canumapmno-eueuenudecKum Hopmam.

Tpebyemoe conpoTHUBIIEHHE TEIJIONEpeIaue Orpax/1arolied KOHCTPYKLUU CTEHbI
omnpenenstoTes no Gopmyie:

Ro™P=n*(t:—t,) / At" * oy,

CpaBHHBas MOTyYCHHBIE 3HAYCHUS TPEOYEMBIX COTIPOTUBIICHUH TEIUIOTIepeIadH,
BBIOMpaeM Haubosbiiee 3HaueHue. [puaumaem Ro™ =4,591M%/BT.

[TprHUMaeM CIIeAYIONIYI0 KOHCTPYKIIUIO TTOKPBITHUS:
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100 140

210

220

G e e

1-i1 cioii — skene300eTOHHAS ILTUTA MTEPEKPBITHS
R;= 0,163 m*°C/Bt
61 = 0,22 M
2-1 CIIOH — YTeIUIUTENb - IEHOMOIUCTUPOIT
2= 100 kr/m°
A= 0,052 Bt/™m °C
0= X, M
3-1i cJoM — BO3yIITHAS TIPOCIIOHKa
vaAg= 0,14 M*°C/Bt
03= 0,100 m
4-#1 cIoM — TOCKH COCHOBBIC
v4= 500 Kr/M°
A= 0,18 Bt/™m °C
04= 0,04, m
HaWJIeM TOJIIIUHY TETUIOU30ISIIMOHHOTO CJIOSI UCXOJIS U3 YCIIOBHSI:
Ro>Ro™
Ro= 1/ 0+ &i/ i+ 1/ 0,>Ro™
Ro= 1/8,7+ 0,163+x/0,052+0,14+0,04/0,18+ 1/23 >4,591
x>0,201
npuauMaeM x=0,210 m.
dakTUYEeCKOe 3HAYCHUE CONPOTUBIICHHS TEIUIONIEPEIauH OTPaKIAOIICH KOHCTPYKITHH
CTEHBI 110 popmyie:
Ro?™ = 1/8,7+0,163+0,21/0,052+0,14+0,04/0,18+1/23 = 4,724m°°C/Br.
Pacuer pacnpenenenus Temnepatyp B OrpaKIarONINX KOHCTPYKIUSX.
Pacuer pacnpenenenus TeMnepaTyp B OrpakIaronIinX KOHCTPYKITUAX BBITTOTHSAETCS TTOCIE
YTOYHEHHsI KOHCTPYKIIMIA U OTIpeAeNIeHUs UX ACHUCTBUTEILHOTO TEPMHUECKOTO
COIPOTHBIICHUS.
Pacuer pacnpenenenus TemnepaTyp B Orpakaaronieil KOHCTPYKIIUU CTEHBI.
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- 40

ol 200 | 130 | 200
h " 540
TemnepaTypa Bo3ayxa BHyTpu nomenienus - t,= 20 °C;

TemnepaTypa Bo3iyxa cHapyxu nomeuienus — t,= - 35 °C;

1-# cnoii:

v1= 600 Kr/M°

A= 0,26 Br/™m °C

2-11 cII0M:

2= 100 kr/m°

A= 0,052 Bt/™m °C

3-i1 cnoi:

v3= 600 Kkr/m®

As= 0,26 Bt/™m °C

Ro?= 4,21

Ornpenenum Temreparypy Ha BHYTPEHHEH MTOBEPXHOCTH CTEHBI 110 hopMmyIe:
Ton=te-K*(ty—ty)/ a5, (4.1.1)

rae K — koadduniuent tennonepenaun, BT/M2°C; K= l/Ro‘b;

ox— K09 PUIMEHT Terionepeaaun BHyTPEHHEH MOBEPXHOCTH CTEHBI, 0= 8,7 BT/M2°C;
Ten= 20 — (20-(-35))/0,238 *8,7 = 18,50 °C

Omnpenenum Temmneparypy B ceuenuu I-Imo popmysre:

=t — (tB — tH)/ Roq)* RQH, (412)

e Ro' - COTIPOTHBIIEHUE TEIUTONepeaaue OrpakKaaroIiei KOHCTPYKIUU A0 ceueHusl-|
Ro"™ = 1/ 0,+8:/ Ay = 1/8,7+0,2/0,26 = 0,885 m? °C/Br;

ti= 20 — ((20-(-35))/4,21)*0,885) = 8,44 °C;

Omnpenenum temneparypy B ceuenuu lI-1Inmo popmyie:

Ln=t— (tB—tH)/Roq)*Ro”_“, (413)

II- .
rae Ry — compoTtuBieHue Temsonepeaaye orpaxaaroneid KoHCTpykiuu 1o ceueHus -1l

Ro'"™'= 1/ 81/ M + 82/ Ao = 1/8,7+0,2/0,26 +0,13/0,052= 3,385 M*°C/Br;
t||_||: 20 — ((20-(-35))/4,21)*3,385)= -24,23 OC;
OnpenenuM TemrepaTypy Ha Hapy>KHOW MOBEPXHOCTH 1O GopMyIie:
Ty=t(t—t,)/ @ *Ro?, (4.1.4)
7,= - 35 +((20-(-35))/4,21*23) = - 34, 43°C;
Pac4yer pacnpenesieHusi TeMIeparyp B Orpaskaaouieil KOHCTPYKIHH
lIOKpLITI/IH
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"3 =-32.11°C

Cu=18,81°C
te = 20°C

T I
20 10 0 -10 -20 -30 -40

Temnepatypa Bo3ayxa BHyTpu nomeneHus: t,= 20°C;

TemnepaTypa Bo3/lyxa CHapyu noMmeueHus: t,=-35°C;

1-i1 croii: y1= 2500 Kr/m®

M= 2,04 Bt/m °C

2-1 cioit: y,= 600 Kr/m®

A= 0,17 Bt/™m °C

3-it cioit: ya= 100 xr/m>

As= 0,052 Br/™m °C

4-1 coii: 4= 1800 xr/m®

A= 0,93 B1/m °C

S5-# croit: ys= 600 Kr/m®

As= 0,17 Bt/m °C

6-i cioii: yg= 600 Kr/m®

A= 0,17 B1/m °C

Ro%= 5,32 M*°C/Br

OnpenenuM TeMIepaTypy Ha BHYTPEHHEW MOBEPXHOCTH CTEHBI IO popmyre:
Tan—te-K*(ts—ty)/ 0.

Omnpenenum Temmeparypy B ceuenuu I-Imo popmyme:

t|_| = tB - (tB — tH)/ Roq)* RQH

Onpenenum TeMnepaT?q‘l)y B ceuenud [I-1Imo popmyue:

tin=ty— (t—te)/Ro?*Rg "

rae Ro'M'- COIIPOTHBIIEHHUE TEIUIONEpeiaue orpaxjaaroiei KoHcTpykuuu 1o cedenusll-1l
Ro'"™"'= 1/ 031/ M+ 82/ Ao ;

Onpenenum Temrie aTyI‘ﬁ)y B ceuenuu III-1lImo popmye:

tin=ty— (t—te)/RoP*Rg " "

roe Ro" M- CONIPOTUBJICHUE TEIUIONIEPEIaue OrpaKAA0IIEd KOHCTPYKIUH 10 ceueHusI1I-
Il

Ro""™M'= 1/ 081/ M + 82/ Aot 89/ s

Onpenenum temmneparypy B cedenuu [V-IVno popmyie:

tiv-v=t— (t—t)/Ro"*Ro' ",

rae Ro'V V- CONPOTHUBJICHHE TEIUIONEpPEIaue OrpakaatoIeld KOHCTPYKIUH 10 ceueHust [V -
v

Ro'Y"™V=1/ ay+81/ M+ 82/ Ao+ 83/ A+ 84/ Ma;

13



Ornpenenum temnepar B ceueHnu V-Vio Gopmyre:
tiv-v=ts— (tata)/Ro™Ro ",
rae Ro' '— conpoTuBneHue Termionepeaade orpaxaaroneil KOHCTPYKIUU 10 cedeHus V-V
Ro"™V=1/ 0481/ M+ 82/ Ao+ 83/ g+ 84/ Ma+ 5/ As;
Omnpenenum TemrepaTypy Ha Hapy>KHOW MOBEPXHOCTHU 1O (popMyIIe :
Tu=tet (t—ta)/ a*Ro?,
Pacuer pacnpeneneHust TeMmrepaTyp B Orpaxaaronieil KOHCTPYKIIMU IEPEKPHITUS

Haa HEOTAIJIMBACMBbIM TEXITOAIIOJIBEM

tu =20°C
\
< < \ = = = = < < << g
u =18,93°C o
()
—
= 18,48°C A
L ok o
L ot
> o
1 F5.64°C / ; )
] 3 ; ” -
A N
AN A A R
Lu=5,14°C
tu = 5°C
I || | T ] @

2010 0 -10 -20 -30 -40

Temnepatypa Bo3ayxa BHyTpH nomemienus: t,= 20°C;

Temnepatypa Bo3ayxa cHapyxu nomMeuienus: t,=5°C;

1-i1 cnoii: y1= 500 xr/m

M= 0,18 Br/m °C

2-11 cioii: 6o/ A2 = 0,14 m °C/Bt

3-it cioii: ya= 100 xr/m°>

As= 0,052 Br/™m °C

4-i1 cnoit: y4= 2500 Kr/m®

A= 2,04 Bt/™m °C

Ro®= 4, 724 M*°C/Bt

Onpeznenum TemrepaTypy Ha BHyTpEHHEH MOBEPXHOCTH CTEHBI 110 (popMyIie:
Ton=ls-K*(ts—tu)/ 0.

Omnpenenum temnepatypy B cedenuu I-1 mo gpopmyue:

t|_| = tB — (tB — tH)/ Roq)* ROH

Ro™ = 1/ a,+31/ A1 = 1/8,7+0,04/0,18 = 0,338 m* °C/Br;

Omnpenenum temneparypy B ceuenuu |I-1I mo popmyse:

tin=te— (t—te)/Ro™*Ro "

rae R COTIPOTHUBIIEHUE TEIJIONepeave orpakaaroneid KOHCTpyKiuu 1o ceuenus I1-11
Ro'"™"'= 1/ 0 t8y/ Ay + 82/ Ao ;

;Onpenenum temnepatypy B cedernu [II-111 mo popmyse:

tin=t— (t—te)/Ro?*Rg" "

e Ro"M- CONPOTHUBIIEHNE TEIUIONEepeade OrpakIarolield KOHCTpyKunu 1o ceuenuslll-

"
Ro""™"'= 1/ o, 481/ Ay + 8o/ Aot 83/ As
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OHpGI[eJII/IM TCMIICPATYypy Ha Hapyxcﬂoﬁ IMOBCPXHOCTH I10 (I)OpMYHCI
THth+ (tB_tH)/ QH*ROq)a

IMpakTnyeckas padora Ne 5

Tema padorbl: TexHHUecKHi pacyeT MapONPOHUIIAEMOCTH OTpaXAarolUX KOHCTPYKIUH
MOKPBITHS KUJIOTO 3/IaHUS

Heap padorbr: OnpeaenuTs NapONPOHUIIAEMOCTh OTPAXKIAIOUINX KOHCTPYKLUUN MOKPBITUS
JKUJIOTO 37aHUs

.3HaHUSl, YMeHHs, HABbIKH M (WIH) ONBIT JeSTeJbHOCTH, XapaAKTEePHU3YyHOIHe ITAMbI
(GopMupoBanus KomnereHuMi

Nunekc

@opMyIMpoOBKa:

OIIK-3

Crnioco0eH npuHUMAaTh petieHus B MpodecCHOHANbHON cepe, NCIOIb3YS TEOPETHUECKHE
OCHOBBbI 1 HOPMaTUBHYIO 0a3y CTPOMTEILCTBA, CTPOUTEIbHON MHAYCTPUU U KUJIMILHO-
KOMMYHaJIbHOTO XO35ICTBa

OIIK-4

CnocobeH ucmosb30BaTh B NPO(ECCHOHANBHONW AEATEIBHOCTH PACHOPSIUTEIbHYI0 U
IIPOEKTHYIO JIOKYMEHTAllMI0, a TakKe€ HOpPMAaTHBHbIE IPABOBbIC aKThl B 00JacTH

CTPOUTCJILCTBA, CTpOI/ITeJH)HOI\/JI HHAYCTPUHA U JKUJINIIHO-KOMMYHAJIbHOT'O XO3SMUCTBA

AKTYalbHOCTh TeMbl. TeXHUYECKUH pacyeT MapoNPOHUIIAEMOCTH OTpPaKAAIOIIUX
KOHCTPYKUUN MOKPBITUS JKWJIOTO 34aHUs " 3aKiIlo4aeTcs B OCHOBOIIOJNAraroulel pousu
pacyeToB TEIIO(PU3NUECKUX CBOWCTB KPOBEJIBHBIX COOPYKEHUH B 3JIaHUAX JUIsI COXPaHEHUS
LEJIOCTHOCTHU M YBEJIUYEHUS CPOKA IKCILUTyaTalUH.

Teopernyeckas 4acTb
ITosscHuTEeIbHAS 3aIIMCKa HpaKTH‘IeCKOﬁ pa60TBI OTHOCHUTCA K TCKCTOBBIM JOKYMCHTaM

U JI0JKHA B OCHOBHOM CcOOTBETCTBOBaTh TpeboBanusm ['OCTa.
[TosicHuTenpHYI0 3aMMCKy ClEAyeT BBINOJHATH Ha jauctax (opmara A4 (297X210 mm)
MaTepualioB OMMMCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOMN 3alIUCKU SIBJISIETCA TUTYJIBHBIHN JIMCT, T/I€ YKa3bIBaeTCs
(bamuus, UMsi, OTYECTBO CTYACHTA, €ro WHUdp (HOMep 3aueTHON KHUKKH) Ha3BaHUE TPYIIIbI
U T.4. Hagnuce Ha TUTYJIBHOM JIUCTE BBINOJHSETCA UYepTEXHBIM IIpUdTOM. JlomyckaeTcs
oopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHun coaeprkaHus
(ormaByieHUs1) B HEro cieayeT BKJIIOYATh Ha3BaHHE Ppa3JeNioB, MOJPA3/eioOB M IMYHKTOB C
yKa3aHWEM HOMepa COOTBETCTBYIOIIEH cTpaHHIbl. B KoHIE paboThl MPUBOASTCS BHIBOJIBI,
cieNlaHHbIE IPU U3YYEHUH TEMbl KOHTPOJIbHON pabOTHI.

Cokpalate WiIH J1aBaTh UX B Apyrod (OpMyJIHUpOBKE, TMOCIEIOBATEILHOCTH IO
CpPaBHEHHIO C 3arojIOBKaMHU B TEKCTE HelNb3sl. B TekcTe KOHTPOJIbHOM paboThl HE JAOIKHO
OBITh COKpAlllEeHHBIX CJIOB, 33 HCKJIIOYEHHUEM OOIEHPUHATHIX M HCIOIb3YeTCs CIUIOIIHAS
HyMepauus CTpaHuLl.

Bonpocsl u 3axanus
OcHOBHBIE IOHATHSA U ONIPEAETIEHUS TEXHUYECKOW TEPMOANHAMUKH.
VYpaBHEHHE COCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI.
IlepBbIil 1 BTOPOHM 3aKOHBI TEPMOJIUHAMHUKHU.
TepMoanHaMuyecKue MpoIecChl HealbHbIX ra30B.

[Tpsamoii n o6paTtHbIit nuka KapHo.
YpaBHEHHE COCTOSIHUS PEAIBHBIX Ia30B

ook wdE
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7. OCHOBHBIE IOHSTHUS U OTIPEIENICHUS Tpoliecca 0OMeHa TEeIIOTOH.
8. Teopwus TemnonpoBogHOCTH. 3aKOH Dyphe.
9. Temnomnepenaya.
10. TenoBast U30SLHMSL.
11. Kpurepuu nogo6usi. Buasl KpurepuaibHbIX ypaBHEHUH.
12. Tennonepenaya npu KOHACHCALMH.
13. U3nyuenwue.
3ananmue:

ITaponpoHnIIaeMOCTH OrPAKIAIOIINX KOHCTPYKIMMA

[TaponpoHUIIAEMOCTHIO HA3BIBAETCS CIIOCOOHOCTH BOJSHOIO IMapa MPOHUKATH 4epes
OrpaX/ICHUSI B HAlpaBJICHUU OT OoJiee BBICOKMX Temreparyp K Oojee HU3KUM. [IBHKeHHE
mapa OCYIIECTBIISICTCS 3a CYET pa3HOCTH NaplUalbHBIX JIABICHUH BOJSHBIX IapOB B
Pa3JIMYHBIX TOYKAX OTPAXKICHUS.

[Io Mepe nBWKEHUS mapa €ro TeMIepaTypa YMEHbBIIACTCsA, T.K. YMEHbIIATCs
TemIeparypa B TOJIE OrpaxjaeHus. B ciyuae, ecinu TemmepaTypa napa JOCTUTHET TOYKH
POCHI, TO TPOHM3OUIET €ro KOHJCHCAIUS W, CIIEJOBATEIbHO, HAKOIUIEHHWE BIIAard B TOJIIIE
orpaxjarouiei KOHCTpyKIuH. M30exaTh KOHAEHCAllMK B TOJIE OIPaXKICHHUs yAaeTcs JaleKo
He Bceraa. YacTo mpuxoauTesi OpUEHTHPOBATHCS HA €CTECTBEHHYIO MPOCYIIKY OTPa)</ICHUS B
terioe Bpems roja. Ilpocymika Haubonee >ppexTHBHA B OTPAXKACHUSAX HU3KHUX 3TaxXeH, B
KOTOPBIX JJake B O€3BETpHE MOCTYMaeT OONBIIOE KOJIMYECTBO CBEKET0 CyXOro BO3/yXa, a TaK
e B OIPaKJICHUSX, HEMOCPEACTBEHHO 00/1yBaeMbIX BETPOM HJIM 00JIydaeMbIX coyHUeM. [l
HEOJarompusTHBIX CIIy4aeB LEeIecooO0pa3HO TPUMEHATh IPOBETPUBAHUE TOMEIICHUH H
CHeLHaTbHYI0 BEHTUIIALIUIO.

Konpencanus Bnaru B TONIIE OrPakACHHUS BO3MOXKHA, €CIM (PaKTHUYECKasl YIPYrocTh
BOJIIHBIX IapOB BO3JlyXa €, MM BOJ. CT., JOCTHraeT BEIMYMHBI MAKCHUMAJIbHON YIPYrOCTH
BOJISIHBIX MapoB E, MM BOJ. CT.. /Ui BBISIBIICHUS HAJMYUS WM OTCYTCTBHS 30HBI BO3MOXKHOM
KOHJICHCALIUU B TOJILIE OTPAXKAECHUS HEOOXOIMMO BBIIIOJIHHUTD CIIEAYIOIINE:

1. Tloctpouts rpadux pacrpenenaeHus TeMIeparyp B Toile orpaxaeHus t=f(x);

2. TloctpouTh JNHMHUIO paclpelesieHUus] B OTPaKICHUHM MaKCUMAaJIbHOW YHPYrocTu
BOASIHBIX 1apoB E = ¢(x)

3. TloctpouTh NMHHIO pacmpeleNeHHs] peaJbHOM YNPYrocTd BOJSHBIX MApoB € =
o(x);

4. CpaBuuth rpapuxu E = @(x) 1 € = @(X), BIACHUTh HAJMYHE 30HBI BO3MOXKHOM
KOHJeHcaluu (00J1acTh MEXly TOUKaMH IepecedeHus rpaduKoB);

1. T'paduxu pacnpeneneHus Temreparyp B TOJILE OTpa)JeHUs ObUTM MOCTPOEHHI B
n.4.

2. CymecTByeT 0JlHO3HaYHasi 3aBUCUMOCTh MAaKCHUMAaJIbHOTO COJEpXKAaHUS BOJSHOIO
mapa B BO3JIyXe OT TeMIepaTyphl:

Ecmm 0, To E(t)=e *1513,89+23,59t/236+t

Ecmu t<0, To E(t)=e *1752+29,027t/273+t,

CrnenoBarenbHO, 3Hasg paclpelesieHue TeMIepaTypbl B OTPaXICHHH, MOXKHO
OTIPENIEIUTh MAKCHMAJIbHYIO YIPYTOCTh BOJISIHOTO Tapa B JIFOOOM CEUCHUH.

JlelicTBUTENbHOE paclpesieieHue YIPYrocTH BOASIHOTO IMapa 3aBUCHT OT BJIAXKHOCTHU
BHYTPCHHEIO0 H HApPYKHOTO BO3[yXa W BEIMYHHBI CONPOTUBICHUS TMapOIPOHUIIAHUIO
BHYTPEHHUX CIJIOEB OTpa)/JeHUs. 3HAYCHUE NEHCTBUTEIBHOW YNPYrOCTH BOJSHOIO Mapa,
KOTOpO€ OBIIIO OBI PU OTCYTCTBUW KOHJICHCAIIWH BIIATH B TOJIIE CTEHBI:

ex=ex— (Ront Y5 'Rn) * (ep- €)/ Ron, (5.3)

rne e;= @*E,— ynpyrocts BOISHOTO TMapa ¢ BHYTPEHHEW CTOPOHBI OTPa)ICHUS, MM.
pT. CT.;

ex= O*E— ynpyrocts BOISTHOTO Tapa ¢ HapyKHOM CTOPOHBI OTPAXKACHUS, MM. PT. CT.;
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Rbn— conpoTuBieHre napornpoHULIaHNIO0 BHYTPEHHEN TIOBEPXHOCTHU CTEHBI, (qu MM PT
cT)/T;
Rpn= 0,021 (M*a mm PT c1)/r;
Rn— compoTuBiieHne MapoONpOHUIIAHUIO B OrpaxaAeHUH B M, X;Rp= [di/Wi], roe wi—
KOA((UIIMEHT MapOMPOHUIIAHUSI-TO CII0ST OTPAKICHUSI.
ITaponpoHnIIaeMOCTH OrpaKaaIoNmIedl KOHCTPYKIUM CTEHbI

s
)
=
)

7
2900

2700
2500
2300,
2100,
1900
1700
1500
1300
1100
900

700

500

300
100

Es =2338

E's = 2064

®

e'n = 1277
e = 1286

//__

B\ =24 : " Tal- 03

0 Fy =22 en = i
) lolp 200 |

1. mepBbIii ci0it U3 KEPaM3UTOOETOHHBIX OJIOKOB
01=0,2 M, py = 0,26 mr/m*uy*[la;
2. BTOpPOW CJIOH — MIEHOTIOIUCTHPOI
02=0,13 M, po= 0,05 mr/m*u*Ila;
3-1i cIIoH — U3 KepaM3UTOOCTOHHBIX OJIOKOB
03=0,2 M, u3= 0,26 mr/m*uy*[la;
t;=20°C — E;= 2338 Ila;
1= 18,05 °C — E’;= 2064 Ila;
t1=5,02°C — E;=873,3 I1a;
t,=-21,02°C — E,= 92,84 Ila;
o= -34,26 °C — E’,= 24,2 I1a;
t,=-35°C — E,= 22 Ila;

Ien = Iqae _F:E::‘£§L-+_1?nﬂ

N N N A I I

M, (20)
2
M -y-Tla
R, =0,027 ———
M2
/i€ COMPOTHBIICHNE BJIarooOMeHy Ha BHYTPEHHEH MOBEPXHOCTH OTPaKICHUS
2
M -u-Tla
R =0,006————
M2
COIPOTHBIICHUE BIIArOOOMEHY Ha HAPY>KHOU ITOBEPXHOCTH OTPAXKICHUS,

O, U — 2/(m-u-
i H TOJILIMHA, M, U KO3PDUIIUEHT HapOHpOHI/IIIaeMOCTI/I,M / (m-u-ITa), OTIEIBHBIX CI0EB
orpaxnaenusi, npuHumatoT mo CHwull 23-02-2003 «Temmnosas 3ammra». CONpOTHBICHHE
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MapONPOHUIIAHUIO BO3IYIIHBIX MPOCIOEK B OTPAXJAIOMIMX KOHCTPYKLIMSAX HTPUHUMAETCS
pPaBHBIM HYJIIO HE3aBUCUMO OT PACIIONOXKEHHS U TOJILIMHBI TUX MPOCIOEK.
Rn1= 0,027 + 61/ w1,
Rn2= 10,027 + 61/ at+ 02/ po;
Rnz= 0,027 + 81/ pat+ 02/ pot 03/ ps;
Rn=Rn3+ 0,005;
e= 0,55*E;;
ey= 0,85%Ey;
[Toctpous rpaduku E = @(x) u e = (¢(X) 3aMETHO, YTO B CTCHE CYIIECTBYET 30Ha BO3ZMOXKHOMN
KOHJCHCAlLIUM, KOTOpas pacrojaraeTcsi B YTEIUIMTENE W HapyXHOM CJI0€ KepamM3UTHBIX
0JIOKOB.
ITaponpoHnaeMocTb Orpaskaaeil KOHCTPYKUMH MOKPbITUSA

v =19 4 N
o - = . . %E‘Q-
[‘7:_:.-\ s =2 4 . K

e's = 1283,5 E's =2166,4
es = 1286
E. =2338

300 700 1100 | 1500 1900 2300 2700
OCLLITITTTTITITTTIT [T T T T T T TTTTITTTITIT]
100 S00 900 1300 1700 2100 2500 2900

E,ella

1-i1 cnoif — »x/0 TIMTa NOKPHITHS

01=220 mm, p1 = 0,03 mr/m*u*1a;

2-1i CIIOH — apOU3OJISIIIHS

02=1,5 Mm,Ry= 1,1 mr/m*u*I]a;

3-1i CJIO¥ — MIEHOTOIMCTUPOIT

03= 250 mm, pz = 0,05 mr/m*u*[1a;

4-i1 cToil — IeMEHTO-TIeCYaHasi CTsHKKa

0 4=40 mm, p3= 0,09 mr/m*u*[la;

5-1 cl1oi — TUIPON3OISIMS (JTMHOKPOH)

05=15,5 MM,R5= 2,6 mr/m*u*[]a;

6-i1 cioii — OpOHUPOBAaHHBIN (JIMHOKPOH )

[ToctpouB rpaduku E = ¢@(x) u e = @(x) 3aMeTHO, YTO B MOKPBITUU CYIIECTBYET 30HA

BO3MOYKHOH KOHJICHCAIIMH, KOTOPAst PacIioylaraeTcsi B BEPXHUX CIIOSX KOHCTPYKIIHH.
ITaponpoHnaeMoCThb OrpazkIaIIeH KOHCTPYKIUH MEePeKPbITUS
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e's = 11344 E' =2284.4
es = 11352 Ex = 2064

B =2181

< < < < \T-nEFE <\ < < =
o
S
§ //‘ 084 g 221199 % .
<> L o
N

G = S 5K ’ %

o7z | |Ew 8808

en — 7412 En =872
300 700 | 1100 1500 1900 2300 2700 TR @
OCL T T T T T T T T T T T T T T T T T TT T TTTTTITTITT11 ”

100 500 900 1300 1700 2100 2500 2900

IIpakTuyeckast padora Ne 6

Tema paﬁoTLI: TGHHOHOTepI/I qepe3 Oorpakaaromiue KOHCTPYKIUHW M OKOHHBIC U ABCPHBIC
IMPOCMBI KUJIOTO 3JaHUsA

I_[e.m, paﬁDTbIZ OHpe,I[eJ'II/ITB TCIUIOMOTEPH YUCPE3 OrpaKAAatOIINC KOHCTPYKIHUU U OKOHHBIC U
ABCPHBIC ITPOCMBI KHUJIOTO 3JaHUA

3HaHusA, yMeHNsl, HABBIKHM U (MJIHM) ONBIT /1eSITeIbHOCTH, XapaKTepU3ylolue
sransl GOPMUPOBAHUA KOMIIETCHIHHT

Nunexc DopMyIHpOBKA:

OIIK-3

Crnioco0eH npuHUMAaTh petieHus B IpopecCHOHaNbHON cepe, CIOIIb3YSl TEOPETHUECKHE
OCHOBbBI U HOPMATUBHYIO 6a3y CTPOUTCIILCTBA, CTpOI/ITCJ'II)HOI\/'I UHAYCTPpUH W KUJIIMIIHO-
KOMMYHAJIBHOT'O X0351CTBa

OIIK-4

Cnoco0OeH HCIIOIb30BaTh B HpO(l)CCCPIOH&JIBHOfI ACATCIIBHOCTH PACHOPAAUTCIIBHYHO U
IMPOCKTHYIO AJOKYMCHTALIMIO, a TaKXXC HOPMATHBHBIC IIPABOBLIC AKTHI B obOacTu
CTPOUTCIILCTBA, CTpOHTGJ'ILHOfI HHAYCTPUH U JKUJINITHO-KOMMYHAJIBHOT'O XO03s1CTBa

AKTyaJIbHOCTL Tembl. Pacuer TCIIOIIOTCPHU YCPE3 OTpAKAA0OMNINEC KOHCTPYKIIUHA U OKOHHBIC
N ABCPHBIC ITPOCMEI }KHUJIOT'O 31aHUsA

3aKJIIOYAETCs B OCHOBOIIOJIAraromei poJin pacuycToB TCHJ'IO(I)I/I?»I/I‘ICCKI/IX CBOICTB

KPOBECJIbHBIX COOp}I)KeHI/Iﬁ B 3JaHUAX I COXpPaHCHHA LECJIOCTHOCTH M YBCIMYCHHA CPOKa
9KCILTyaTaluu.

Teopernyeckas 4acTb

IlosscHuTEeNIBbHAS 3alMKCKa HpaKTHqCCKOﬁ pa60TBI OTHOCHUTCA K TCKCTOBBIM TOKYMCHTAM

U JIOJKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusm ['OCTa.
[TosicHuTEeNpHYIO 3alKMCKY CJeIyeT BBINOJIHATH Ha JucTax (opmata A4 (297X210 mm)

MaTepualioB OIMMCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).
[TepBBIM TUCTOM TOSICHUTENFHOW 3aIMCKHU SIBIISICTCS TUTYIBHBIN JIUCT, T/Ie YKa3bIBACTCS

bamunus, UMs, OTYECTBO CTYJIEHTA, €ro Mmudp (HoMep 3a4eTHONW KHUKKH) Ha3BaHHE TPYIIIIbI
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u T.4. Hagnuce Ha TUTYJIBHOM JIMCTE BBINOJHSETCS 4YepTEXHBIM IIpudrom. Jlomyckaercs
opopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. [lpu cocraBieHuM coaep kaHus
(oryaBneHMs) B HEro CieayeT BKJIIOYAaTh HA3BaHME DPas3ZelioB, MOJPA3AEIOB U IYHKTOB C
yKa3zaHHEM HOMepa COOTBETCTBYIOIIEH CTpaHUIBI. B KoHIle paOOThl MPUBOISATCS BBIBOIBI,
C/IeJIaHHbIEC IPU U3YYECHUH TEMbI KOHTPOJIBHOM pabOTHI.

Cokpamiate WIM JaBaTh WX B JIpyrod (OpMyJIMPOBKE, MOCIEAOBATEIBHOCTH I10
CPaBHEHHUIO C 3aroJIOBKAMH B TEKCTE Helb3s. B TekcTe KOHTPOJIbHOM paboThl HE JOJIKHO
ObITh COKpAILEHHBIX CJIOB, 33 HCKJIIOYEHUEM OOLIEHPUHATBIX M HCIOJIb3YeTCs CIUIOIIHAS
HyMepauus CTpaHULl.

Bonpocsl u 3ananus
OcHOBHBIE IOHATHSA U ONPEAEIECHUS TEXHUUECKOW TEPMOANHAMUKH.
VYpaBHEHHE COCTOSTHUSA TEPMOJANHAMUYECKOU CUCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJINHAMHUKHU.
TepMonrHaMuYECKHE POLIECCHI UICATBbHBIX IA30B.
[Tpsmoii n oOpaTtHbIi nuka KapHo.
VYpaBHEHHE COCTOSHUS PEaIbHBIX Ia30B
OcHoOBHbIE IOHATHSA U OINIPEAEICHUS Mpoliecca 0OMeHa TEMIOTOM.
Teopus TemnonpoBogHOCTH. 3aKOH Dypbe.
Termmonepenayva.
0. TernoBast U30ALMSL.
11. Kpurepuu nonobust. Busibsl kpurepraabHbIX ypaBHEHUM.
12. Tennonepenaya npu KOHACHCAIMH.
13. U3nyuenwue.

BoOoo~NoOR~WNE

3ananue:

Paccuurath TCIUIOMOTCPpHU YCPC3 OIrpaXJaromMe KOHCTPYKIHMM W OKOHHBIC MW JBCPHBLIC
IMIPOCMBbI

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

1. ITepeyeHb OCHOBHOM JINTEPATYPHI:

1.CoBpeMeHHbIE MaTepuanbl U CUCTEMBl B CTPOUTEIBLCTBE [DIEKTPOHHBIA pecypc]:
METOAMYECKHE YKa3aHUsl K BBIMOJHEHUIO pacdyeTHO-rpaduueckoil paboThl A CTYAEHTOB
Bcex (opm oOyuenust HampasineHuid nonaroroBku 08.03.01 CrpoutensctBo u 08.05.01
CTpOouTENnbCTBO YHUKANBHBIX 3AaHUN U COOPYKEHHH/ — DJIEKTPOH. TEKCTOBBIE JaHHBIE.—
M.: MocKOBCKHI TOCYAapCTBEHHBIN CTpOoUTeNbHbIN yHUBepcuTeT, DbC ACB, 2015.— 40 c.

2.Kanyctun, @.JI. CBoiicTBa CTPOUTENbHBIX MaTEpUAIOB U W3JENUM: 1a00paTOpHBINA
NPAaKTHUKYM : yuyeOHo-MeTonuyeckoe nocobdbue / @.JI. Kanycrun, A.M. Cnupunonona, 1.B.
®omuHa ; MuHucTepcTBO 0oOpazoBaHus M Hayku Poccuiickoit ®eneparnuu, YpaabCkuii
denepanbublii  yHUBepcuTeT uMeHH nepBoro IIpesupenta Poccum b. H. Enpumna. -
ExatepunOypr : U3garensctBo Ypansckoro yHusepcureta, 2014. - 93 c.

3.IBopkun, JI.N. CtpoutenpHoe matepuanosenenue / JI.U. [IBopkun, O.JI. JIBopkuH.
- M. : Undpa-Unxenepus, 2013. - 832 c.
2. IlepeveHb JOMOJTHUTENBHOM JTUTEPATYPHI

1. Jonrononos, C.II. CoBpeMeHHBI cHpaBoYHUK MO runcokaprony: C. IL
Honromono- PoctoB w//l: ®enmkc, 2009.1. bagpun, ['M. CopaBoYHHUK CTpOUTEINS:
cnpaBounuk/ I'. M. baapun, B. B. Ctebakos- M.: ACB, 2007.

2. Kaprpaiir, [1. Kupnnunas xmagka. Ypoku macrepa: [nep. ¢ anra.]/ I1. Kaprpaiit-
CII6.: BXB-Iletepoypr, 2011.
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3. M.M. l'anmoes, .M. I'ycrkoB, JL.K. Epmonenko, B.U. Jlunbkos, E.T. CepoBa, b.A.
Crenanos, 2.B. ®unumonoB. CtpouTtenbHble MaTepuanbl. Y4eOHuK. — M.: U3-marenbcTBO
ACB, 2004. — 440 c.

4, Yapuanumze, A.lll. MeramnoBenenue: xoHcnekt gekiui/ A. I1I. Yauanuaze- M.:
JeJIn npunr, 2008.

5. PridbeB, M.A. CtpoutenbHOoe MarepuaioBencHHe: Y4ed. mocoOue Mjisi CTPOUT.
cren. By30B/ M. A. PriObeB- M.: Bricmas mkomna, 2004.

6. Ilomos, K.H. Onenka kayecTBa CTPOUTEIBLHBIX MaTepuasioB: Yueb. mocooue/ K.H.
[Tonos, M.b. Kagno, O.B. Kynbkos- M.: Beicias mkomna, 2004.

7. TexHonorust 6eToHa, CTPOUTENBHBIX U3AETUI U KOHCTPYKLIMA: YUeOHUK A5 By30B/
KO.M.baxenos, JI.A.Anumos, B.B.Boponun u ap- M.: Uzn-8o ACB, 2004.

8. Ilomos, K.H. Ctpoutensubie maTepuainsl u usaenus: Yueonuk/ K.H. [Tonos, M.Bb.
Kanno- M.: Beiciias mkoia, 2002.

9. CoBpemeHHbIE OTAENOYHbIE U OOJIMIIOBOYHBIE Marepuanbl/ mox pea. A.H.
FOununa.- PoctoB H /[lony. ®enukc, 2005.

IIpuioxenne 1

Tabnuna 1 — ConpotuBneHue Terionepe auu pa3andHbiXx MaTepuanos npu AT =
50 °C (Tyap, = =30 °C, Tyuyrp. = 20 °C.)

Marepuai u TOJIIHHA CTEHBI ComnpoTtuBieHne
TEIUIONEepeIaue
Rm,

Kupnuunas cteHa TommmHON B 3 kuprmya (79 cM) ToIuHON B 2,5 0,592 0,502

kuprmya (67 cM) TonmuHOM B 2 kupnuya (54 cm) Ttommmuuoi B 1 | 0,405 0,187
kupnud (25 cm)

Cpy0 u3 6peBen O 25 0,550

Cpy0 u3 O6pyca 0,806 0,353
tonmuHor 20 cM TonmuHo# 10 cM

Kapxkacnas cTeHa (focka + MmuHBara + gocka) 20 cm 0,703

Crena u3 neHo6erona 20 cm 30 cm 0,476 0,709
[ITykarypka o Kkupnudy, 6eToHy, neHobeTony (2-3 cm) 0,035
[ToTomounoe (4epaauHoe) MepeKpPhITHE 1,43
JlepeBsiHHBIE NOJIBI 1,85
JIBoiiHbIE IepeBSHHBIE IBEPU 0,21

Tabnuna2 - TonuHa U TEPMUUECKOE CONTPOTUBIICHHE MAaTEPUAIIOB JIJIsl YCIOBUM
MockBbI 1 ee 06JacTu

HaumenoBanue Tommuna CTEHBI u | HeoGxonumast
Marepuaia CTeHbI COOTBETCTBYIOIIIEE el | TONKMHA 10 TEepPBOMY
TEPMUYECKOE COMPOTUBIICHUE YCJIOBHIO
(R=1,1°C-m. xB./ BT) n
BTOPOMY YCIIOBHIO
(R=3,33 °C-m. kB./ B1)
[TomroTenwit Kepamuyeckuii | 510 mm, R=1,1 °C-Mm. kB./BT 510 MM 1550 mm
KUY
Kepamsutoberon 300 MM, R=0,8 °C-Mm. kB./BT 415 mm 1250 mMm
(mmotHoCTh 1200 K1/KY0.M.)
JlepeBsiHHBIN Opyc 150 mm, R=1,0 °C-m. kB./BT 165 mm 500 mm
JepeBsiHHBIN AT ¢ | 100 mm, R=1,33 °C-m. kB./BT 85 mm 250 MM
3al0JIHEHUEM MHUHEpaJIbHOMN
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PI/ICYHOK 1- KOHCTPYKI_[I/II/I OTpaXKaACHUA (CTGH, I10JIOB IICPBOT'O 9TaXKa, YCPAaUHbIX

HIEPEKPBITHIN)

Tabnuua 3- Beibop BapuanTa pacuera

<82y =S|z |sof8s) £ sd= | E
% 5 _g) aI/IMeE{OBaHI/Ie § E E E _ a B a = E é g g E E g gF g < g
S B 5 paloHa =23 %2 SZ | »E§ ES 55 % gg.ggﬁg
& 5 5 | crpoutenbctBa | 5 = § B O &g &agggw Sgg Egg;mg T
25E| Gopom | 55125 2s{2&i8g |S5:8T|E51gq:5T
% 8 ? o L o S 2 S 2 A = = o | Ho§ o =
E & S | 2 | = 2B 5 G S 1E |3
01; 99 | Yepkecck C 1 2 1 K,95C | OT,s. | 421 | 4 | 5
02;98 | Apsrup CB | 2 1 2 | Ko95C| AT,m. | 432 | 4 | 8
03; 97 | KucioBomck B 3 4 3 K,95C | OT,s. | 443 | 4 | 5
04; 96 | Heuuuomsbicck | 10-B | 4 2 4 | K95C | OT,m. | 454 | 4 | 8
05; 95 | ITsturopck 10 1 3 2 | K95C| OT,s. | 465 | 4 | 5
06; 94 | Crapononb 103 | 2 4 3 K,95C | OT,n. | 436 | 4 | 8
07; 93 | Kpacromap 3 3 1 4 | K95C | OT,s. | 447 | 4 | 5
08; 92 | Tuxopenk C-3 4 3 1 K,95C | OT,n. | 452 | 4 | 8
09; 91 | Hampumk C-B 1 4 3 K,95C | OT,s. | 463 | 4 | 5
10; 90 | PacroB-Ha- B 2 3 4 K,95C | OT,n. | 424 | 4 | 8
Hony
11; 89 | Hampumk I0-B | 3 2 1 K,95C | OT,s. | 445 | 4 | 5
12; 88 | Tuxopenx 10 4 1 2 K,95C | OT,n. | 456 | 4 | 8
13; 87 | Kpacromap 103 | 1 2 4 | K95C | OT,s. | 467 | 4 | 5
14; 86 | CraBpononb 3 2 1 1 K,95C | OT,n. | 423 | 4 | 8
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15; 85 | Isturopck C-3 3 4 2 | K95C| AT, | 434 | 4 | 5
16; 84 | HeBunHoMbicck | B 4 2 3 |K9C| AT,n. | 455 | 4 | 8
17; 83 | KucnoBomck I0-B | 1 3 1 K,95C | OT,s. | 466 | 4 | 5
18; 82 | Apsrup 10 2 4 2 | K95C| AT.u. | 427 | 4 | 8
19; 81 | Pacros-Ha- 103 | 3 1 3 K,95C | aT,s. | 431 | 4 | 5
Hony
20; 80 | Yepxecck 3 4 3 4 K,95C | OAT,n. | 442 | 4 | 8
21;79 | Kpacuomap C-3 1 4 2 |Ko95C| OT,s. | 464 | 4 | 5
22; 78 | CraBpomons I0-B | 2 3 3 |K9C| AT,n. | 425 | 4 | 8
23; 77 | Apsrup 10 3 2 4 | K95C| AT,B. | 436 | 4 | 5
24;76 | Pacros-Ha- 103 | 4 1 1 |K9C| OT.u. | 447 | 4 | 8
Hony
25: 75 | Hanpunk 3 1 2 3 K,95C | OT,s. | 451 | 4 | 5
26; 74 | KucioBopck C-3 2 1 4 K,95C | OAT,n. | 432 | 4 | 8
27; 73 | Tuxopeux 10 3 4 1 |K9C| AT,s. | 424 | 4 | 5
28; 72 | Yepkecck 103 | 4 2 2 | K9C| AT,n. | 465 | 4 | 8
29: 71 | Hsruropex 3 1 3 4 K,95C | OT,s. | 446 | 4 | 5
30; 70 | Heunuomsicck | C-3 2 4 1 K,95C | OAT,n. | 457 | 4 | 8
31; 69 | Kpacuomap 103 | 3 1 2 | Ko95C| nT,s. | 423 | 4 | 5
32; 68 | Yepkecck 3 4 3 3 |K9C| AT,n. | 462 | 4 | 8
33: 67 | CraBpomonb C-3 1 4 1 K,95C | AT,s. | 431 | 4 | 5
34; 66 | Tuxopemx CB | 2 3 2 |Ko9C| AT,u. | 445 | 4 | 8
35;65 | Apsrup B 3 2 3 |Ko95C| OT,B. | 456 | 4 | 5
36; 64 | PacroB-Ha- I0-B | 4 1 4 K,95C | OT,n. | 467 | 4 | 8
Hony
37: 63 | Hanpuuk 10 1 2 2 K,95C | OT,s. | 441 | 4 | 5
38; 62 | Kucnosojck 103 | 2 1 3 | K9C| AT,n. | 432 | 4 | 8
39; 61 | Tuxopenx 3 3 4 4 K,95C | OT,s. | 424 | 4 | 5
40; 60 | KucnoBozack C-3 4 2 1 K,95C | OT,n. | 453 | 4 | 8
41;59 | HsaTuropck I0-B | 1 3 3 |K95C| OaT,s. | 447 | 4 | 5
42:58 | Craporonb 10 2 4 4 K,95C | OT,n. | 465 | 4 | 8
43; 57 | Heunnowmsicck | 10-3 | 3 1 1 | K9C| OT,s. | 453 | 4 | 5
44:56 | PactoB-Ha- 3 4 3 2 K,95C | OT,n. | 432 | 4 | 8
Hony
45;55 | Apsrup C-3 1 4 4 | KO95C | AT,s. | 444 | 4 | 5
46; 54 | Hampunx B 2 3 1 |K9C| OT.u. | 461 | 4 | 8
47; 53 | Yepkecck I0-B | 3 2 2 | K95C| aT,s. | 435 | 4 | 5
48; 52 | Isturopck 10 4 1 3 K,95C | OT,n. | 453 | 4 | 8
49; 51 | HeBunuomseicck | 1O-3 1 1 2 K,95C AT, B. 4,27 4 5
50; 00 | Kpacuonap 3 2 2 1 | K9C| AT,n. | 432 | 4 | 8
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MHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUICKOM ®EJIEPAITN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
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Beenenne

Juctummaa «HXeHepHbIE CHCTEMBI 3IaHUN U COOPYKCHHM (TEIUIOra3oCHa0KeHUEe C
OCHOBaMHU TEIUIOTEXHUKH)» MMEET CYIIECTBEHHOE 3HaueHue i NpodecCHoHaIbHON
MOJTOTOBKH CHEIUAIMCTOB B OOJIACTH MPOMBIIUICHHOTO M TPa)XJTaHCKOTO CTPOUTEIILCTBA.
JucuumiuHa sBiISeTCs NPOMEXYTOYHBIM M HauOoliee CIOXKHBIM JTalloM B Ipoliecce
00y4eHusl.

3ajayaMy U3y4eHUs JUCLUUILIMHBI SBIISIOTCS:

— PaccCMOTPEHHE OCHOB TEXHUYECKOW TEPMOJIUHAMUKY U TEILIONEPENAUH,

— HM3YYCHHME BIAKHOCTHOI'O U BO3IYIIHOTO PEXKUMOB 3aHUN;

— OCBOCHHE MIPUHIIMIIOB IPOSKTUPOBAHUS U PEKOHCTPYKIIUU CUCTEM 0OECIICUCHUS

MHKPOKJIMMATa NOMELIEHHUI;
— BO3MOXHOCTb MCIOJIb30BAHMS HETPAIULUOHHBIX HCTOYHUKOB SHEPTOPECYPCOB,
— 3aJa4M OXPaHbl OKPYKAIOIIEH Cpe/bl

[emsamu OCBOEHHUS AUCUUIUINHBI SIBISFOTCS:

- OCBOCHHE CTYIEHTAMHU CMEXKHOH OTpaciii CTPOUTEIbHON TEeXHUKH, BRIPAOOTKE HABBIKOB
TBOPYECKOTO HCIOJB30BAHMS 3HAHUW TpU BBIOOPE U OKCIUTyaTalldd O000pYyTOBaHUSA
TEIUIOra30CHA0KEHHS U BEHTUISILIUK, TPUMEHSIEMOT0 B CTPOUTENbHON UHYCTPHH.

3HaHUsA, TMOJYYEHHBIE TPU HW3YYCHUU [JAHHOW JTUCHUIUIMHBI HEOOXOJMMBI ISt
HAIMCAaHUs BBITYCKHOW KBaJM(DUKAIIMOHHOW PabOTHI.
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JlabopaTopHas padora Nel OnpenesieHue Tem10BOro CONPOTHBJIEHUSA
OrpPaKIAIIINX KOHCTPYKUMHA YIJII0BOH KOMHATHI

Iesb: U3yunTs TpeOOBaHUS, IPEIBSBIAEMbIE K U3MEPEHHIO IOBEPXHOCTEN
OXJIAKJEHUS OTPAXKAAIOIINX KOHCTPYKIIUH € LIENbIO OIPEIEIEHHS] OCHOBHBIX TEIJIONOTEPD
IIOMEILEHUS

3HaTh: TpeOOBaHUS, IPEIBABISAEMbIE K H3MEPEHUIO IOBEPXHOCTEN OXJIAXKACHUS
OrpakJalONIMX KOHCTPYKIHUH C LIETIBbIO ONPEICICHUSI OCHOBHBIX TEILIONOTEPH TOMEILEHUS

YMeTh: paboTaTh ¢ HHHOBAIIMOHHBIMH MTPHOOpaMHU, UCTIONIB3YEMBIMH IS H3MEPEHUS
[IapaMeTPOB BO3YIIHO-TEIJIOBOIO PEKUMA B IIOMELICHUAX U XapaKTEPUCTUKHU CUCTEM U
MHHOBAIIMOHHOT'O 00OPY/I0BaHUS B IMPOLIECCE HKCIUTYaTAIUH 3/1aHUI U COOPYKEHHIA.

@opMupyeMble KOMIICTCHIIUH

HNnnexkc DopMyIIHpPOBKA:

CrniocobeH mpuHUMATh PElIeHus B IpodeccHoHanbHOM cepe, UCIoNb3ysl TEOpEeTHIECKHe
OIIK-3 | ocHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTEIbCTBA, CTPOUTEIbHON MHAYCTPHUM M SKUIHUILIHO-
KOMMYHAJIbHOTO XO3511CTBa

CrnocobeH uCroib30BaTh B MPO(GECCHOHATBHON AEATENbHOCTH PaclOpPAAUTENbHYI0 U
OIIK-4 | mpoekTHyI0 MOKyMEHTAalMI0, a TaKke HOPMATHBHBIC NPAaBOBBIE aKThl B 00JacTh
CTPOUTEIBCTBA, CTPOUTEIBLHON UHAYCTPUU U KWIMIIHO-KOMMYHAJIBHOI'O X031CTBa

AKTyaJIBHOCTL TEMbI: I[TIOCBAIICHA U3YUCHHUIO ONIPEACIICHUS TEIIJIONOTECPH
OTACIBHBIMU INIOMCIICHUAMU U 3JaHUEM B IICJTIOM

Teopernueckast yactb: i1 onpeneneHus TEIIONOTEPU OTAEIbHBIMU IOMELICHUSIMU U
3JaHHEM B 1IEJIOM HEOOXOIMMO UMETH CJICAYIOIINE UCXOIHBIE JaHHBIE: TIaHbl ATAXKEH 1
XapaKTEepHBIE pa3pe3bl M0 3/1aHUI0 CO BCEMH CTPOUTEIbHBIMU Pa3MepaMu; BEIKOIIMPOBKY U3
TeHepaJIbHOIO IU1aHa ¢ 0003HAYCHUEM CTpaH CBETa U PO3bl BETPOB; HA3HAUCHHUE KaX10T0
MOMEILEHUS; MECTO IOCTPOUKH 3/1aHUs (Ha3BaHNE HACEJIEHHOTO IMYHKTA); KOHCTPYKIIMH BCEX
Hapy>KHBIX OTpaKJIeHUN, 000CHOBAaHHBIE TEIUIOTEXHUUYECKUM PaCueTOM.

Bce oramunBaemble TOMENIEHUs 3/aHMsS Ha IUIaHaxX cleayeT 0003Hayarhb
HOPSAKOBBIMU HOMepaMu (HaunHas ¢ NeOl u nanee — nomerenus nozasaina; ¢ Ne 101 u nanee
— moMenieHus: neporo staxa; ¢ Ne 201 u mamee — BTOpoOro staxa u T. 1.). [lomemenns
HYMEpYIOT CJieBa HalpaBo, IPUYEM JIECCTHUYHbIE KJIETKH 0003HAYa0T OTAEIBHO OYKBaMHU MU
PUMCKUMH IM(PpaMH M HE3aBUCHUMO OT 3TaXHOCTH 3JaHHUS pPACCMaTpPUBAIOT KakK OJHO
IIOMEILEHHE.

[ToTepu TemnoThl MOMEIIEHUAMHU Yepe3 OrpakJaroliie KOHCTPYKIUHU, YUUTHIBAEMbIE
IPU TNPOEKTUPOBAHUU CUCTEM OTOIUIEHHS, pa3JENAIOTCSl YCIOBHO Ha OCHOBHBIE U
nobaBouHble. Wx cremyeT ompenensiTb, CyMMHpPYS MOTEpPH TEIUIOTHl Yepe3 OTHeIbHbIE
orpaxarolire KOHCTPYKIKU ¢ okpyriaeHueM 1o 10 Bt, mo ¢popmyie:

Qoyp = Rin(tﬂ—rg)(1+z,6’)n = kF(tz —t5) (1 +Zﬁ)n

rie F - pacyeTHast ILIOMA b OrPa/IAoIIeil KOHCTPYKIINH, M2

k - k03¢ dunmeHT TemIonepeaun JaHHOW OrpaXkKAaloniell KOHCTPYKITUH, BT/(MZK);

Ro - conpoTuBieHue Temionepeaaye orpaxkaaroneil KOHCTPYKIHUH, (M%-K)/Br;

tg - pacuerHas Temmeparypa Bo3ayxa, °C, MOMENIEHUS C Y4YE€TOM TMOBBIIICHUS IO
BBICOTE JJIsl TOMEIEHUH BHICOTON Ooutee 4Mm;

tP4 - pacueTHas TeMIepaTypa HapyKHOTO BO3ZYXa TS XONOJHOTO TEPHOIA TOa TPH
pacuyere MoTepb TEIUIOTHI Yepe3 HapyXKHbIE OrpaXICHHUsS WM TeMIepaTypa Bo3ayxa Oojee
XOJIOJTHOTO MOMEIICHHUS [P pacueTe NoTeph TEIJIOThHI Yepe3 BHYTPEHHHUE OTPakICHUS;

(1.1)
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N - KO3 PUIHEHT YIUTHIBAIOIINH MOJ0KEHUE HAPYKHOM MMOBEPXHOCTH OTPaXK TAFOIIIUNX
KOHCTPYKIIMH 110 OTHOLIEHUIO K HAPYKHOMY BO3IYXY;

B - 1006aBOYHBIEC MOTEPH TEILUIOTHI B JOJIAX OT OCHOB-HBIX ITOTEPb.

Takum 06pa3oM, 4TOOBI ONPENETUTh IOTEPH TEIIOTHI TIOMEIIECHKS, HEOOXOAUMO 3HATh
Beamunuel F, kK (6o Ro), tg, t°y, N u B. Koapdunuent termonepenaun K (m60 Ro)
OrpaKJIaroliell KOHCTPYKIIUHU ONPEICIIAIOT TEMIOTEX HUYECKUM PACUETOM.

..ﬁj

Puc. 1. Cmexa oOMepa TeruionepeaaronnxX orpaxxcHuin

TennooOMeH yepe3 orpaxaeHusi MEXIy CMEKHBIMU OTAIJIMBACMbIMU ITOMELICHUAMU
IpU pacyere TEIUIONOTEPh YUUTHIBAETCSA, €CIM Pa3HOCTh TEMIEpaTyp BO3AyXa JTHX
nomeneHuit 6onee 3°C. [Tnomaau F, M°, ornenbHbIX orpaxaeHuit — HapyxHbIXx creH (HC),
okoH (O), neepeit (M), ponapeit (), noroska (Ilt), mona (I1) — usmepsiroTcs No wiaHaMm u
pazpesam 37aHus cleayomuM oopasom, (puc.l).

1. BoicoTa cTeH nepBoro 3raxa, €y Moj HaXOAUTCS HEMOCPEACTBEHHO Ha TPYHTE, —
MEXIy YPOBHSIMHU MOJIOB mepBoro u Broporo staxed (hl), ecnm mom Ha marax — oOT
HapYXKHOTO YPOBHS IOJIOTOBKH II0JIa HA Jiarax 10 ypoBHs mojia BToporo 3taxka (h’1), mpu
HEOTaIlJIMBAeMOM I10/1Bajie WU MOAIO0JIbE — OT YPOBHS HM)KHEH MMOBEPXHOCTH KOHCTPYKIUH
1oJia MEpBOro 3Taka 0 YPOBHSA 4yWCTOro moyia Broporo staxa (h«l), a B OJHOITaXKHBIX
3IaHUSAX C YEpJayHbIM MEPEKPBITUEM BBICOTA U3MEPSETCS OT I0Ja JO BEPXaA YTEIUIAIOIIErO
CJI0Sl IEPEKPBITHSL.

2. BeicoTa CTeH MPOMEXYTOYHOTO 3TaKa — MEX/Y YPOBHSIMHU YUCTHIX MOJIOB IaHHOTO
U BhIIIesexkamero staxeit (N2), a BepXHEro staxka — OT YPOBHS €r0 YKCTOIO IoJia J0 Bepxa
YTEIUISIOUIEro clios uepaadnoro nepekpoitus (h3) nim GecuepaaqHOro MOKPBITHS.

3. InvHa HapyXHBIX CTEH B YIJIOBBIX OMEUIEHUSIX — OT KPOMKHU Hapy>KHOT'O yrja J0
oceii BHyTpeHHHX cTeH (11, u 12), a B HeyroBbIX — MeX Iy OcsiMU BHYTpeHHHUX creH (13).

4. JlnuHa BHYTPEHHHUX CTE€H — IO pa3MepaM OT BHYTPEHHHUX IIOBEPXHOCTEH
HAPYKHBIX CTEH JI0 OCei BHYTPEHHHX CTeH (M1) Wi MeX Iy OCSIMHU BHYTPEHHHUX CTeH (M).

5. [Inomanu okoH, ABepel u GpoHapell — MO HAUMEHBIIUM pa3MepaM CTPOUTENIbHBIX
POEMOB B cBeTy (2 u b).

6. Ilmomany mNOTONKOB M IMOJIOB HAJ MOJBAJAMH U TOANONBSIMH B YIJIOBBIX
MOMEIEHUAX — [0 pa3MepaM OT BHYTPEHHEW IOBEPXHOCTH HApYXKHBIX CTE€H A0 OCei
MIPOTUBOMNOJIOXKHBIX cTeH (M1 1 N), a B HEYTJIOBBIX — MEX]y OCSIMHU BHYTPEHHUX CTeH (M) U
OT BHYTPEHHEH MOBEPXHOCTH HAPY)KHOW CTEHBI 10 OCH MPOTHUBOIOIOKHON CTEHHI (N).

Jlnsg mojcyera muioniafed OrpakJArOIIUX KOHCTPYKLUM JIMHEHMHBIE pa3Mepbl HX
NPUHMMAIOTCS € IIOTDEMIHOCTHIO /10 +0,1M, a BeIMYMHBI IUIOLWIANEH OKPYIJISAIOTCA C
norpemHocThio £0,1M°. IloTepn TeroTHI yepe3 moJibl, PacnoJIOKEHHbIE HA TPYHTE WJIM Ha
Jarax, u3-3a CJI0)KHOCTH TOYHOT'O PEIICHHUS 3a/1a4M ONPENEISAIOT HA NMPAKTHKE YIMPOLIEHHBIM
METOI0M — T10 30HaM-TI0JI0CaM MTUPUHON 2M, TTapaJlJIeIbHBIM HAPYKHBIM CTeHaM (pucC. 2).
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Puc. 2. Cxema K onpeiesIeHrIo OTePh TEIUIOTHI Yepe3 OBl H CTEHbI, 3arTy0JIeHHbIE
HIDKE YPOBHS 3eMJIU
1 — nepBast 30Ha; 2—BTOpas 30Ha; 3—TpEThsl 30HA; 4 — ueTBepTas 30Ha (IOCIEIHASA)

OcHoBHas pacueTHast popMyIna MpH mojacyeTe norepb TemwioTsl Qrui, Br, yepes mo,
PACHOJI0KEHHBIH Ha IPYHTE, IPUHUMACET CIIeTYIOLTHIA BUI:

Q,u=( S +RF* )(rs—tf;,)(nz,e)n

Rign PRomm Ramm Ramn

(1.2)

rae F1, Fo, Fs, F4 - miomanu, coorBeTcTBeHHO 1, 2, 3, 4 30H-110I10C, MZ;

Rium, Rounm - comporuBieHue Terionepenade OTACIBHBIX 30H I0JA, M2K/BT;
OCTaJIbHbBIC BEIMYUHBI — T¢ ke, uTo B hopmyie (1.1).

ConpoTHBIICHHE TEIUIONepe ade KOHCTPYKIUN YTEIUICHHBIX TOJIOB, PACIOI0KEHHBIX
HEIOCPEICTBEHHO Ha rpyHTe, Ry, MZIUBT, HAJICKUT ONPEICIIATh TAKKE JUIS KaXKJI0H 30HBI,

HO 110 opMmyIIe:
8y
R.'..n_ = RH.[[ + Z b
3 ’A}"c
(1.3)

rie Ruppm - compoTuBiieHHE Temjonepesaye OTAENbHBIX 30H HEYTEIUIEHHOTO
2
nosa (cMm. puc. 2), M“K/Br;

o
Zﬂ—yc - CyMMa TEPMUYECKHUX CONPOTUBIICHUN YTEIUIAIOMINX CIIOEB, M°K/BT.
yc

VYTeomuMr  CIOSIMM ~ CUMTAIOTCSL  CJIOM W3 MarTepualloB,  HMEIOLIUX
terionpoBogHocTs A<1,2 B1/(MK).

ConpoTuBieHue Terulonepenaye KOHCTPYKIMM MoioB Ha jarax Ry, M?K/Br,
ompezensercs 1no Gopmyne:

R R,. =118R

T 085 ' (1.4)

riae Ry. — comnpoTuBiieHHE Temonepeaaye KOHCTPYKIUH YTEIJIEHHOTO 10J1a, 31eCh B
KaueCTBE YTEIUISIOMIUX CIIOEB YYUTHIBAIOT BO3AYIIHYIO MPOCioiky (B,,=0,2) u momarerii mom,
YJIOKEHHBIH 110 JIaraM.

[Ipu moacuere moTepsr TEIIOTHI Yepe3 MOJIbI, PACIIOIOKEHHbIE Ha TPYHTE WUIIM Jlarax,
MMOBEPXHOCTh YYaCTKOB TIOJIOB BO3JI€ yIJla HAPYXHBIX CTEH (B MEPBOM JABYXMETPOBOM 30HE)
BBOJHMTCS B pacueT ABAXK/IbI, T. €. IO HAMIPABJICHUIO 00EUX CTEH, COCTABISIONIUX YTOJI.

TenmonoTepn 4Yepe3 MOA3EMHYI0 YacTh HAPYKHBIX CT€H M TOJIbI OTAIJIMBAEMOIO
MoJABaNa 3/1aHUsl JOJKHBI TOJCUMTHIBATHCA TaK K€, KaK M TEIUIONOTepU dYepe3 IMOJbl,
pacmoyioKEHHbIE Ha TPyHTE O€CMOJBaIbHOTO 3/JaHMs, T. €. MO0 30HAM IMUPUHOU 2M, C
OTCUYETOM HX OT YPOBHS 3eMiH (cM. puc. 2). [Tonbl momenieHuit B 3ToM ciiydae (Ipu OTcUeTe
30H) pacCMaTpUBAIOTCS KaK TMPOJAOKEHHE TOA3€MHOM YacTH HAPYKHBIX  CTEH.
ComnpoTHuBieHUE TEIUIONEpPEeaaue ONMpeaensieTcsa TaK Ke, KaK M i1 HEYTCIUICHHBIX WJIN
YTEIJICHHBIX TOJIOB.
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TexHuka 0e30MaCHOCTH NPH BBINOJTHEHNH J1a00PATOPHBIX padoT.

1. Bce cTyaeHThl, CBA3aHHbIE C paboTon B nabopaTopmm, 0683aHbl NPOATU MHCTPYKTAX No
©esonacHomy BbINOMHEHNIO paboT, 0 YeM pacnMCbIBaOTCS B XXypHare MHCTPyKTaxa Mo
TexHuKe 6e3onacHocTu.

2. K paboTtam no akcnnyatauum anektpoyctaHoBok 4o 1000 B (ycTaHOBOUYHbLIX, OCBETUTESbHbIX,
TEXHUYECKNX CPEACTB 00YyYEeHUs 1 INEKTPUYECKNX MALLUH) AONYCKalTCa nuua, npoLlueaLine
MEeAWLIMHCKMI OCMOTP M MHCTPYKTaX Mo OXpaHe Tpyada. He anekTpoTexHnyeckoMy nepcoHany,
akcnnyaTupytoLemy anektpoyctaHosku o 1000 B, npolueawiemy MHCTPyKTax 1 NpoBEPKY
3HaHW NO anekTpobesonacHoOCTH, NpucBanBaeTca | kBanudurkaunoHHas rpynna gonycka c
0POopMIIEHNEM B XKypHarne ycTaHOBNEHHOW (bopMbl C 06s3aTENbHON POCMNUCHIO
NpOBEPSIOLLErO U NPOBEPSEMOrO.

3. Bce nuua, cBa3aHHble ¢ paboTton B nabopaTopum, [OMKHBI cobnogaTh NpaBuia BHYTPEHHENO
TPYZLOBOro pacnopsgka, yCTaHOBIIEHHbIE PEXUMbI Tpyaa 1 oTApbIXa.

Bomnpocs! 1151 cobeceoBanus:
1. Kakue nanHble HEOOXOAMMO 3HATH VISl OMPEICICHUS TEIJIONOTEPH OTIEIbHBIMU
MIOMEIIEHUSIMH U 3JaHHeEM?
2. Kak pazgenstorcs MOTEpU TEIJIOTHI TMOMEIICHUSMHU Yepe3 Orpa)kIaroiue
KOHCTPYKIUH, YYUTHIBAEMBIE MTPH MPOCKTUPOBAHUU CHCTEM OTOIUICHUSA?
3. Kak npoBoAMTCS MOJCYET MOTEPH TEIJIOTHI Yepe3 MOJIbI, PACIIONIOKEHHbBIE HA TPYHTE
WM Jarax?
4. Kak mpoBOJIUTCS MOACYET TEIUIONOTEPH dYepe3 MOA3EMHYIO YacTh HAPY>KHBIX CTEH
Y TOJIBI OTAIUIMBAEMOrO IT0ABaja 30aHNs

JlabopaTopHas padora Ne2 OmpeaesieHue TenJIOBOro CONpPOTHBJICHUSA
OrpaIaIMX KOHCTPYKI[HI MAHCAPIHOTO MOMeIIEeHUs sKUJI0T0 10Ma

Henab: n3yunts TpeOOBaHuUs, NPEAbIBISIEMbIE K U3MEPEHUIO CKOPOCTHU JABUKECHHUS
BO3/yXa B IPOEMax OrpakKACHUH, 1BEpel, B BO3TyXOBOIaX.

3HaTh: TpeOOBaHUs, NMpeabsBIseMble TpeOOBaHUS, MPENbSABISEMbIE K HU3MEPEHUIO
CKOPOCTH JIBUJKEHUS BO3/yXa B IPOEMax OIpa)<ICHUM, ABEPEH, B BO3LYXOBOAAX.

YMerb: paboTaTh C MHHOBAIlMOHHBIMU MPUOOpPaMH, UCIIOJIb3YEMBIMU ISl U3MEPEHUS
[IapaMeTpPOB BO3AYIIHO-TEIUIOBOTO pPEXUMa B IMOMEIIEHUSAX M XapaKTEPUCTUKH CHCTEM U
MHHOBAIIMOHHOTO 000PY/IOBaHUS B NIPOLIECCE IKCIUTYaTallMK 31aHUN U COOPY>KEHUH.

@opmMupyeMble KOMIICTCHIINM

Nunekc DopMyIHpOBKA:

CrniocobeH npuHUMATh pelIeHus B IpodeccuoHanbHol cdepe, HCronb3ys TeopeTHIecKue
OIIK-3 | ocHOBBI 1 HOpPMATHBHYIO 0a3y CTPOUTEIHCTBA, CTPOUTEIHHON MHIYCTPUU U YKUIIUIIHO-
KOMMYHAJIBHOT'O XO0351CTBa

Crioco0eH HuCnoyb30BaTh B MPOPECCHOHATBHON JESATENIbHOCTH PACHOPAIUTENIbHYIO U
OIIK-4 | mpoekTHy! [OKyMEHTallMl0, a TaKkKe HOPMAaTHBHbIE IPAaBOBbIE aKThl B 00JacTu
CTPOUTCIILCTBA, CTpOHTGJ'IBHOﬁ HHAYCTPUHU U JKUJIUITHO-KOMMYHAJIBHOT'O XO3SIMUCTBA

AKTyaJII)HOCTI) TEMbI: IMOCBALICHA N3YUCHUIO Tpe6OBaHHﬁ, MNpEABABIACMBIX K U3MCPCHUIO
CKOPOCTH ABUKCHHA BO3AYyXa B IIPpOEMax OTp&)i(,Z[CHPIﬁ, zusepeﬁ, B BO3AYXOBOJax.

TeopeaneCKaﬂ 4acThb: CKOpOCTL BO3YHIHBIX ITOTOKOB, ITPU UCIIBITAHUAX CUCTEM
BO3AYyXOpacCcnpeaAcICHUA NI IIPHU OLCHKE CAHUTAPHO-TUTHCHUYCCKOI0 COCTOSAHUA BOSJIYHIHOI\/’I
Cpcabl B TIOMCHICHUHN, U3MCPAOT MCXaAHUYCCKUMU UJIU 3JICKTPOHHBIMU aHEMOMCTpPaMHU.
CKOpOCTB BO34yXa B BO3AYyXOBOJax, KaHallax, IpoeMax W T.II. ONPECACIAIOT II0
AUHAMHUYCCKOMY JABJICHUKO B H3MCPUTCIIBHOM CCUCHUMW KaHalla WX ¢ TITOMOUIBIO

30



aHEeMOMETPOB (KPBUIbUATHIX, YAIlllEYHBIX, TEPMOAHEMOMETPOB). BbiOOp u3MepHUTENbHOTO
UHCTPYMEHTa  ompefensercs  TpeOyeMbIM  JUAna3oHOM  HM3MEpsSeMbIX  CKOpocTei
XapaKTepHbIMU pa3MepaMHM M3MEPUTEIBHOIO 30HJA, 3albUIEHHOCTIO U arpeCCUBHOCTBIO
Cpenbl U IPYTUMH KOHKPETHBIMH YCIOBUSIMU U3MEPEHMUIA.

CpenHIol0 CKOpOCTh JBMJKEHHUS BO3AyXa Vm 10 JMHAMUYECKOMY JIaBJICHUIO B
M3MEPUTEIBHOM CCYEHHH OINPEAEIAIOT € IIOMOIIBIO (POPMYIIBL:

V= Crp)
o 2.1)
rae: p - INIOTHOCTh BO31yXa, KI‘/MS, npu temreparype t°C B U3MEPHUTEILHOM CCYEHHH,

OonpeacisICTCA C UCII0Jb30BaHUEM YPAaBHCHUA COCTOSAHHMA BO3yXa I10 (bOpMYJ'IeI

P.*R*QT33+1) _p, P *(Q2733+1) _p,

p. *R*(2733+1) K, p,*Q2733+1) A"

p = pﬂ *
2.2)

rie: py =1,205 kr/m®, t=20°C, pay = 101,3kI1a — HOpManbHbIE ATMOC(EPHBIC YCIOBHS
JUI BO3yXa (IJIOTHOCTh, TEMIIEpaTypa, 1aBjlIeHuE);

Kr = R/R, — oOTHOIIEHHE Ta30BOM IOCTOSIHHOW TIPH YCJOBHUSIX TEMIIEPATypbl U
OTHOCHUTEJIBHOM BIIQXXHOCTH 3KCIIEPUMEHTa K Ta30BOM IOCTOSHHOW CyXOro BO3AyXa IpH
temrieparype 20°C. Jlns onpenenenus Kr B auanazonax Ttemmeparyp 0...50°C wu
oTHocuTenbHbIX BaaxHocTed 0...100% MOXHO BOCHOJB30BaThCS aANMPOKCUMHUPYIOLIEH
bopmyIoii:

Kr=(0,0000003t> - 0,000002 t* +0,0002t-+0,0033) +1 (2.3)

rae: t, rpaa.C —temmnepartypa U3MEpeHHii;
@, - OTHOCUTEJIbHAS BJIQXKHOCTh B JOJISAX €IUHUIIBL. Vcnonb3ys maHHbIe JJIs BO3ayXa
MIPU HOPMAJBHBIX aTMOC(HEPHBIX YCIOBUSIX, MOXKHO 3aMUCaTh BhIpaKEHUE A A B BUJIE:

A= K, *(2733+1)
P, *2.892 (2.4)

AHeMOMeTpBI ciieAyeT NPUMEHSTh AJI1 U3MEPEHU CKOPOCTEN BO3/lyXa B TEX Cllydasx,
KOI'Jla M3MepeHue AMHAMUYECKUX JaBJIEHUH KOMOMHMPOBAHHBIMU MPHUEMHHUKAMH JaBJICHUS
NPEJCTABISETCS HEBO3MOXKHBIM (B MPOEMax BHEIIHUX OrPakJeHHUH, OTBEPCTUSAX, OTKPBITHIX
KOHI[aX BEHTUJISILIMOHHBIX BO3[yXOBOJIOB U T.II.).

PykosiTka M3MEepUTENHHOIO 30HJa aHEMOMETpa JOJDKHA OBITh JIOCTaTOYHO TOHKOW M
JUIMHHOM, YTOObl HE BHOCUThH JONOJHUTEIBHOTO BIMSHMS Ha TEYEHHME BO3JyXa B
MU3MEPUTEIIBHOM CEUEHHH.

B kaxmoll Touke H3MEpEeHHs CKOpPOCTb CIIEAYeT ONpEeNeNsTh JBa pasza, MpPUYEM
Pa3sHOCTh MEXAy pe3yjbTaTaMu HM3MEpeHHMH JOoKHa ObITh He Ooinee +5%, B MPOTUBHOM
cilydae MPOU3BOIAT JONOJHUTEIbHBIE H3MEPEHHUS.

IIPOM3BOJAT B IUIOCKOCTH BbIXOJAa BO3AyXa (A7 BO3QyXOpacHpeeIUTEIbHBIX
YCTPOMCTB), a MPU BXOJIE B OTBEPCTHUE — BHYTPH KaHasa (JIsl BO3AYXOIPUEMHBIX YCTPOUCTB).

B orBepcTmsx muomaapd g0 1M° CKOpPOCTh BO3ayXa H3MEpSETCS MENJIEHHBIM
pPaBHOMEPHBIM JBUKEHHEM aHEMOMETPA 110 BCEMY CEYEHHIO OTBEPCTHS.

[Tpu GonbliemM pa3mepe OTBEPCTHS, €r0 CeYeHHe Pa3OMBAIOT HAa HECKOJBKO PAaBHBIX
IUIOIIA/IOK U U3MEPEHUS NMPOU3BOJAT B IIEHTpE KaXKAoW U3 HUX. /[ mocienyronux pacueToB
B 3TOM Cllyyae B KadeCTBE Cpe/Hell CKOpPOCTH NMPUHHUMAIOT CpelHee aphu(PMETHUYecKoe U3
3HAYEHUI U3MEPEHHBIX CKOPOCTEN.
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B Tex cimydasx, korga B OJHOM YacTH IpoemMa IBMKEHHE BO3JyXa HMEET OIHO
HaIpaBJieHUE, a B JPYrol — MPOTUBOMOJIOKHOE, HEOOXOAUMO JI0 MPOU3BOACTBA U3MEPEHUN
OIIPEEIUTH C IOMOIIBI0 aHEMOMETPA HEUTPAIBHYIO JIMHUIO B IIPOEME, I'/IE CKOPOCTh BO3AyXa
paBHa Hymo. [locie 3Toro cienyer OTAEIBPHO U3MEPUTH CKOPOCTH BO3/yXa MO 00€ CTOPOHBI
OT HEUTPAJIbHOW JIMHUH.

B otBepcTHsaX, 3aKpBITBIX pEIIETKAMHM, HU3MEPEHUS CKOPOCTH  IPOU3BOMASAT
AHEeMOMETPOM, CHA0)KEHHBIM HACaaKOM (CAETaHHBIM M3 JIMCTOBOM CTaJlM, JKECTH U T.IL.),
KOTOpPBIM B IIPOLIECCE M3MEPEHUH IUIOTHO MPUMBIKAET K pemieTke. Hacanok noimkeH mmeer
JUTHHY, 00€CTIeYMBAIONIYIO CTIaKUBaHHE MPOQUIe CKOPOCTH 3a pemnieTkoi. Eciaum pemrerka
MMEET HAKJIOH JJIA MPUJAHUsl ONPEIEIEHHOIO HallpaBJeHUsl JBUKEHUS BO3AyXa, TO HACaJOK
TaK)K€ HaJ0 BBIIOJHATH C HAKIOHOM, COOTBETCTBYIOIIMM HAKJIOHY CTBOPOK pELIETKH.
AHEMOMETp OpPUEHTHUPYETCS B HAIIPABJICHUU MAaKCUMAJIbHBIX 3HAYEHUN CKOPOCTHU MTOTOKA.

Pacxon BO3myxa L, M/c, B OTKPBITBIX IIPOE€Max BO3AyXOpa3JarolluX U
BO3IyXOIPUEMHBIX YCTPONCTB CIIEyeT ONpeAesaTh o Gpopmye:

L = Vi*F (2.5)

rae: F — 1uiomaab OTKPBITBIX MPOEMOB BO3JYXOINPHUEMHBIX M BO3IyXOpa3JIarolix
YCTpOﬁCTB C NOCTOAHHBIM HAIIPaBJICHUEM ABUXKXCHUA BO31yXa, M .
Pacxox Bo3ayxa L, M/ B OTBEpCTHSX, 3aKPBITHIX PELICTKAMH, CIELYET OIPEEIATh [0
dbopmyre:
L = Vin*fx (2.6)

rie: fi — )UBOE CCYCHHE PELICTKH, M.

Ecam w3roroButens MPUBOAUT B KaTajiore TapHUPOBOYHBIC XapAKTEPUCTHKU IS
BO3yXopacnpeaenurens (B BUIE 3aBUCUMOCTH MOTEPh MOJIHOTO MJIM CTATUYECKOTO JIaBJICHUS
OT MPOU3BOJIUTEIBHOCTH), TO PACXOJ BO3/yXa 4epe3 BO31yXOpaCIpeneauTellb ONpPeeisaeTcs
M0 U3MEPEHUSIM MOJITHOTO UM CTATUYECKOTO JIABJICHHS HA PEIleTKe
Texnuka 0e30MaCHOCTH NPH BHINOJIHEHUH JIA00OPATOPHBIX PadoT.

1. Bce crynenTsl, cBA3aHHbIE ¢ paboTON B 1a00opaTopuu, 00s3aHbI IPONTH HHCTPYKTAXK
10 6e3011aCHOMY BBIITOJIHEHHIO paboT, 0 YeM PACIUCHIBAIOTCS B XKypHAJe
MHCTPYKTaXka [0 TEXHUKE OE30MaCHOCTH.

2. K paGotam no skcmiyaTanuu 31eKTpoycTaHoBok 10 1000 B (ycTaHOBOYHBIX,
OCBETHUTEIIbHBIX, TEXHUYECKUX CPEIICTB O0YUCHUS U DICKTPHUUSCKUX MAIINH)
JIOITYCKaOTCs JIMIA, TPOLIEIIINE MEAUIUHCKUNA OCMOTP U MHCTPYKTAX IO OXpaHe
Tpyaa. He anexkrpoTrexHnueckoMy nepcoHally, SKCIUIyaTUPYIOIIEMY
anekTpoycTaHoBku 10 1000 B, npomeniieMy HHCTpYKTaK U IPOBEPKY 3HAHUM 110
AIIEKTpOOE30MacHOCTH, MprcBanBaeTcs | kBanudukanuoHHas rpymmna J0mycKa ¢
odopMIIeHHEM B JKypHaJle YCTaHOBJIEHHOU (hOPMBI C 00s13aTEILHON POCTIUCHIO
IPOBEPSIOLIETO U IIPOBEPSAEMOTO.

3. Bce nuua, cBa3annble ¢ paboTON B 1aOOPaTOPUH, JOJKHBI COOIIOATh MTPaBUIa
BHYTPEHHETO TPYIOBOTO pacHopsiKa, YCTAHOBIEHHBIE PEKUMBI TPYJa U OTAbIXA.

Bomnpocsl 1151 codeceoBanms:
1. Kak omnpenensieTcst ckopocTh BO3lyXa B BO3AyXOBOJaxX, KaHanax, MpoemMax
2. B kakux cinyyasx npuMeHSI0TCSI AHEMOMETPHI JJI U3MEPEHUS] CKOPOCTEN BO3/1yXa
3. HpI/IHHI/IHBI HU3MCEPECHUSA CKOPOCTHU BO3AYIIHOT'O ITOTOKA B OTKPBITBIX OTBEPCTUAX.
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JlabopaTopnasi paGora Ne3 TernuioTexHHYecKHi pacdyeT Orpakaaromeit
KOHCTPYKIHMH NOKPBITHSA

Heab: u3yunts TpeOOBaHUS, MPEABSIBIIEMbIC K MUKPOKIUMATY 3/TaHUN U COOPY>KEHUH.
3HaTh: TPeOOBAHUS, IPEABABISICMbIC K KIIMMATU3AIUH 3aHHI, HACEIICHHBIX MECT U TOPO/IOB;
Ymerb: paboTaTh C¢ HMHHOBALMOHHBIMHU TNPUOOpPAMH, HCHOJIB3YEMbIMU IJISI HU3MEpPEHUs
napamMeTpoB BO3YIIHO-TEIUIOBOTO PEXKHUMa B IMOMEUICHUSAX U XapPaKTEPUCTUKH CUCTEM U
MHHOBAIIMOHHOTO 000PY0BaHUS B MIPOLIECCE IKCIUTyaTalluK 3/1aHUN U COOPY>KEHUH.

@opMupyeMble KOMIIETEHIIUM:

HNnnekc DopMyIHpPOBKA:

CrniocobeH mpuHUMATh PEHIeHUs B IpodeccHoHanbHOM cepe, UCIoNb3ysl TEOpETHIECKHE
OIIK-3 | ocHOBBI U HOpPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIBHON MHIYCTPUU U JKUIUIIHO-
KOMMYHAJIbHOTO XO3511CTBa

CrniocobeH HuCroib30BaTh B MPO(ECCHOHATBHON AESTENbHOCTH PACHOPSIUTENbHYIO0 U
OIIK-4 | mpoekTHYI0 [MOKyMEHTAallMI0, a TaKkke HOPMATHBHBIC NPAaBOBBIE aKThl B 00JacTh
CTPOMTENBCTBA, CTPOUTEIbHON HHAYCTPHUH U XKWJINIIHO-KOMMYHAJIBHOTO XO35MCTBA

AKTYaJIbHOCTBh TE€MBbI: IIOCBAILIEHA MU3YYECHUIO COCTOSIHUS BJIAXKHOIO BO31yXa, KOTOPOE
UCIIONIB3YETCA IpU  DPEIICHWM 3a]a4, CBS3aHHBIX C pacdyeTaMHM BEHTWIISLMUHU, CHUCTEM
KOHIMLIMOHUPOBAaHUS BO3JyXa , IPOLECCOB TOPEHHA  TOIUIMBA, IapOINPOHHULIAEMOCTH
OTpaXXAArIUX KOHCTPYKLIMM 30aHUHI U JIp.

Teopernueckasi yactb: BraxHblil Bo3ayX IPEACTaBISIET CO00M CMECh CyXOro Bo3ayxa (B
CBOIO OY€pe/ib SBISIIOIIYIOCS CMEChIO PA3JIMYHBIX Ta30B: KUCIOPO/Ia, a30Ta U AP.) U BOASIHOTO
napa. YI0OHO BJIQKHBIA BO3JyX MPEICTAaBUTH B BHUIEC OMHAPHOW CMECH, TO €CTh CMECH,
COCTOSIIIEH U3 CyXOro BO3JlyXa M BOJSHOIO mapa. Toraa MaccoBblif COCTAaB BO3yXa MOXKET
OBITH MPEJCTABJIEH CJIEAYIONIEH 3aBUCUMOCTHIO

GB‘B.:GC.B‘+ GB.]'I. (3. 1)

rae G; . -Macca BIaKHOTO BO3/1yXa, KT;

G, 5. -Macca cyxoro Bo3ayxa, Kr;

Gs . -Macca BOASIHOTO Tapa, Kr;

B cooTtBercTBUM ¢ 3akOHOM JlanbTOHA, CymMMa mapiyajbHbIX JTaBJICHUA CMECH Tra30B
paBHa TOJTHOMY JAaBIIEHHI0 cMecd. ATMochepHoe (OapoMeTpUyecKoe) TaBICHHE BIAXKHOTO
BO3ayXa, [1a, BeIpakaeTcs 3aBUCUMOCTBIO

P6.:PC.B.+PB.H. (32)

rae P, -maprnuansHoe qaBieHue cyxoro Bo3ayxa, I[1a;

P, -lapumansHOE JaBJICHUE BOASHOTO Tapa, Ia.

KonmuecTtBo BoasiHOTO mapa B BO3Ayxe (BIarocojep:kaHue BO3JyXa) SBISETCS
BEJIMYMHOM MIEpEMEHHOM, UMEET MpeielIbHOE 3HAUCHUE, 3aBUCSIIee OT TeMIlepaTrypbl. Bo3ayx,
B KOTOPOM TP JAaHHON TeMIEepaType HaXOJUTCS MaKCUMaJIbHOE KOJIMUYECTBO BOJSIHOTO Tapa,
HA3bIBAETCSl HACBHILIEHHBIM. B cooTBercTBUU ¢ 3TUM, BennuuHa P, B Qopmyrne (2) takxke
UMEET TpeJielIbHOe 3HAYeHHE, COOTBETCTBYIOIIEE YCIOBUSAM HachimeHus - Py . [IpenensHoe
KOJIMYECTBO Iapa, cooTBercTBytomiee Gopmyse (1), o6o3naunm gepe3 Gy ..

UToOb!l AaTh XapaKTePUCTHKY YBIAKHEHHOCTH BO3yXa, UCIIOJIb3YIOT OTHOIICHUE

G.. (3.3)
G..

TA€ @ HaA3BIBAIOT ITOKA3aTCIEM OTHOCUTEJIbHON BIaXKHOCTHU BO3/JyXa.

¢:

33



MNoKasaTenb NoKasblBaeT CTeNneHb HACbIWEHHOCTH BO34yXa BOAAHbIM NapOM B MNMpOoLEeHTax
nnn 8 AoNAX e AUHULLBI NONHOMO HAaCbIWEHWA NPpU OAUHAKOBbLIX TeMnepaTtype U AaBEHUN.

Mo:KHO A0Ka3aTb, YTO OTHOIICHHUEC, BBIPAKCHHOC B CAMHHUIAX MACChl, MOXCT OBITH
3aMCHCHO OTHOIICHUEM COOTBCTCTBYIOIIUX I[aBJ'IeHI/Iﬁ " OpCACTaBJICHO B BUAC

P (3.4)
P..
HaBJ’IeHI/IC HAaCbIICHHOT'O BOJAHOI'O IIapa (BOI[HHOI‘O mapa, HacChIIAOMICTO BOSI[YX)
3aBHCHUT TOJIBKO OT TEMIIEPaTypsl CMeCH. B 00JacTH MONOKUTENBHBIX TEMIIEPATYpP BEIUYHHY
PH,H, MOXHO OIIPEACINUTE C IIOMOIIBIO aHHpOKCI/IMI/Ip}II-OI_Heﬁ 3dBUCHUMOCTH.

P, =479+(11,52+1,62t,)? (3.5)

IIpu Berumcnenusx mo ¢opmyse (3.5) npu temmeparype 20°C omubka cocraBiser
okoJ10 3%. bornee TouHbIe 3HAUEHUSI MOYKHO TOJIYYUTh ¢ TOMOIIBI0 hopmyisl M.U.DdunbHes.
156 + 8,12tH (3 6)

236+,

B PE3yJibTaTC BI)I‘H/ICJIGHI/Iﬁ, 10 KOTOpOﬁ BCJIMYMHY OABJICHUA IIOJTy4acM B MM PT.CT.
Jns mpeoOpaszoBanusi B [la ero HeoOXOAMMO YMHOXXUTH Ha TEPEBOJHOW KOI(PPHUIUECHT
133,42. B popmynax (3.5) u (3.6) — TemnepaTypa HacbIILIEHHOT'O BO3/yXa.

[TaprmanbHOE MaBieHNE BOASHOTO Iapa B BO3AyXe (YHIPYrocTh BOASHOTO mapa) Py,
[1a, MOXXET OBITH ONpPEEIICHO 110 3aBUCUMOCTH:

PH.B.:PHI'A(tC-tM)'P6 (37)

rae Py -ynmpyrocte HachlIEHHOTO BOJSHOIO Iapa HENOCPEACTBEHHO HaJ IIAapUKOM
MOKpOTO TEPMOMETpA IIPU 3aMEPEHHOMN TeMneparype ty.

t; -TeMeparypa Bo3yxa B TOUKE 3aMepa, ONpe/ielieHHas 10 CyXoMy TepMoMeTpy, °C;

t,, -TemMIiepaTypa Bo3ayxa o MOKpomy tepmomerpy, °C;

Ps -6apomeTrpuueckoe nasienue, rlla;

A -nicuxpoMeTpuuecKkuil KodQpUIUMEHT, 3aBUCSIINN OT TUIA ICUXPOMETPA.

Jla neuxpomerpa Asrycra A=0,1574.

Jna ncuxpomerpa Accmana A=0,1195.

IIpuBenennsie Bbime Ko3(duuueHTs! A HaliieHbl U3 YCIOBHs, 4YTO Oapo-

METpPUYECKOE JaaBieHUE Pg, mapnuanbHbple NaBICHHUS Mapa W IOJy4aeMbld pe3yibTaT
BbIpaxatorcs B rlla.

IIpuGops! Aj1st U3MEPEHUSI OTHOCHTEIbHOM BJIAKHOCTH BO3/1yXa.

IIcuxpomeTtp ABrycra

Haubonee mnpocteiM mpuOOpPOM, NPUMEHSIEMBIM Ui H3MEPEHHUS OTHOCUTENbHOM
BJIQXKHOCTH BO3/yXa, sBIseTcsl mcuxpoMerp ABrycra. OH COCTOMT M3 JABYX OJMHAKOBBIX
BBIBEPEHHBIX TEPMOMETpPOB. Pe3epByap OJHOrO W3 HUX OJEpPHYT TOHKOM MaTtepuei
(OaTucTOM), CMOYEHHBIM JUCTHJUIMPOBAHHOW BOAOH. PesepByap BTOporo TepMomeTpa
OCTaeTCsl CyXHM.

Ilcuxpomemp Accmana.

IIpy BBINOJIHEHWH TICUXOMETPUYECKUX H3MEPEHUH IICUXPOMETPOM  ABrycra
BO3HUKAIOT MOTPEIIHOCTH, TPUBOJSAIINE K 3aBBIIICHHUIO MTOJYyYaeMbIX JaHHBIX 110 CPAaBHEHHUIO
¢ paxTnueckumMu. OHM BBI3BIBAIOTCS

-MIOJIBOJIOM TEIUIOTHI K pe3epByapy TepMOMETpa 4Yepe3 BBICTYMAIOUUNA BBEpX
KalWUISIPHBINA KaHaT;
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-JIlyYUCTHIM TEINIOOOMEHOM C OKPYKAIOIIUMU MPEAMETaMH U TIOBEPXHOCTSIMU;
-MHTeHCU(UKaLuel npolecca UCIIAPEHUs 32 CUET CKOPOCTH BO3IYIIHOTO MOTOKA.
OTH NOTPEIHOCTH B 3HAYUTEIBHOM CTENIEHU YCTPAHAIOTCS B IICUXpPOMETpe ACCMaHa.

B Hem pesepByapbl TEpMOMETPOB 3aAIIUIICHBI OT TEIIO0OOMEHA U3TyYEHUEM — OHU

MOMEIIEHBI B TpyOYaThie IHIIb3bl ¢ XPOMUPOBAHHOMN MTOBEPXHOCTHIO, BHYTPH KOTOPBIX C

MOCTOSIHHOM CKOPOCTBIO ) MPUMEPHO 2 M/C) IBUXKETCS BO3AyX. TakuM o0pa3oMm, MOJABHKHOCTD

BO31yXa B IOMCIICHHUH HE BbI3bIBACT IIOTPEIIHOCTH OIIbITA.

TexHuka 0e30IaCHOCTH MPHU BHINOJHEHUH JIAa00PATOPHBIX padoT.

1.

Bce cTynenTsl, cBA3aHHbIE ¢ pabOTOM B 1abopaTOpuu, 00s13aHbI MPOUTH UHCTPYKTAX
no 0e30MacHOMYy BBIMOJTHEHHIO pabOT, O 4YeM paCHHCHIBAIOTCS B JKypHaie
MHCTPYKTaXka [0 TEXHUKE OE30MMaCHOCTH.

K paboram mno »skcmiyaramuu saekrpoycranoBok 10 1000 B (ycTaHOBOUHBIX,
OCBETUTEJIbHBIX, TEXHUYECKUX CPEICTB OOy4YeHUS U DIEKTPUUYECKHX MAIUH)
AO0IMYCKAKTCA JiMla, Mpomeamune MGI{I/IIII/IHCKI/Iﬁ OCMOTPp M HMHCTPYKTAX I10 OXpaHC
TpyZa. He ANEKTPOTEXHUYECKOMY nepcoHaiy, AKCILUTYyaTUPYIOLIEMY
anekTpoycrtaHoBku 10 1000 B, mpomienmieMy WHCTPYKTaX U MPOBEPKY 3HAHUN I10
ANIEKTPOOE30MaCHOCTH, TpHcBauBaeTcs | kBanudukanmoHHAs Tpynma JOMycKa C
opopMIIeHHEM B JKypHaj€ YCTaHOBJIECHHOH (opmbl ¢ 0053aTenbHONW POCHHUCHIO
IIPOBEPSIOLIETO U IPOBEPSEMOTO.

Bce nuna, cBszanHbie ¢ paboToil B J1abopaTOpuu, TOJKHBI COOMIOAATH IpaBHIIa
BHYTPEHHETO TPYAOBOIO PACIOPsIKa, YCTAHOBIECHHBIC PEKUMBI TPYAa U OTAbIXA.

BOl'lpOCbl ISl codeceT0OBaAHUA:

1. TpebGoBaHus nperbsaBiIseMble K MUKPOKIMMATY TOMELICHUH.
2.IlepedncanTb OCHOBHBIE XapaKTEPUCTUKH BJIAXKHOTO BO3TyXa.
3.ITpuGops! 17151 U3MEPEHHUs BIaKHOCTH BO3lyXa.

4.IIpuHuunel pacyeTa OCHOBHBIX XapaKTEPUCTUK BIAXKHOTO BO3AyXa.

JlabopaTopnasi paGora Ne4 TenioTexXHu4eCKH pacueT NepeKpbITHS HAJL
HEOTAIIMBAeMbIM TeXMOANOJIbeM KHJI0T0 31aHUS

IIe.m;: HU3YIUTH Tpe60BaHI/I$I, NpEaABABIACMBIC K OHNPCACICHUIO KO3(1)(1)I/II_II/ICHT3

TCIIOOTAAYH pagruaTopa BOAAHOI'O OTOIIJICHUS

3HaTh: Tpe6OBaHI/I$I, MNpEABbABIIICMBIC K OIIPECACICHUTIO KOBq)(pHHHeHTa TCIJIOOTAa4H1

paaraTopa BOASIHOIO OTOILICHHUS

YMern: pa6OTaTL C MHHOBAIlMOHHBIMHU npn60paMH, HCIIOJIb3YCMBIMHA JIS1 U3MEPCHUA

napamMeTpoB BO3AYHIHO-TCIIJIOBOI'0 PEKHMMa B IOMCHICHUAX W XAPAKTCPUCTHUKU CUCTEM H
HMHHOBAIIMOHHOT'O 060pyI[OBaHI/I}I B IIpOLECCC SKCIITyaTallun 3,Z[aHI/II71 n COOpy)KCHI/Iﬁ.

@opMupyeMble KOMIIETCHIINM

WHnexc dopMynHpoBKa:
CrniocobeH mpuHUMATh pelIeHus B IpodeccuoHanbHol cdepe, UConb3ys TeOpeTHIECKUe

OIIK-3 | oCHOBBI 1 HOPMATHBHYIO 0a3y CTPOUTENHCTBA, CTPOUTEIHHON WHIYCTPHH M JKUIJIUIIHO-
KOMMYHAJIBHOT'O X0351CTBa

OITK-4 Crioco0eH HuCnosb30BaTh B MPOPECCHOHATBHON JESATENIbHOCTH PACIOPSIUTENIbHYIO U
MPOEKTHYIO JIOKYMEHTAllMI0, a TaKKe€ HOpPMAaTHBHBIE IPABOBBIE aKThl B 00JacTH
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CTPOMUTENHCTBA, CTPOUTEIHHOM HHAYCTPUH U KIIUITHO-KOMMYHAJIBHOTO X035HCTBA

AKTYaJIbHOCTh TeMbI: TIOCBSIIEHAa M3YUEHHUIO pacyeTa ompeiesieHus KodpuuueHTa
TEIUIO0TIa4H paAraTopa BOASHOIO OTOILIEHUS

Teopernueckas yactb: KoaddunmentoMm termonepenaun MPUHATO HA3bIBATh IUIOTHOCTH
TEIIOBOrO MOTOKA, BT/M?, MPOXOMAMIEro depes CTEHKY, PA3C/SIONIYIO IBE CPEIB, MpH
Pa3HOCTHU TEMIIEpaTyp Cpell, paBHOM 1°C.

Koadduuuent remnonepenaun npeacTapisieT cOO0H pa3sMEpHYIO BEINYHHY, €ro

pasmeprocts Br/m2.°C.

B oronurensHOM npruOope cucTeMbl BOASHOIO OTOIJICHUS METAJUINYECKas CTeHKa
pasfeisier BOAy, HaxOIALIYIOCs C BHYTPEHHEN CTOPOHBI M BO3JyX — C Hapy>KHOU. Benuuuna
Ko HIIMeHTa TeTTonepeaun 3aBUCHT, TIIABHBIM 00pa3oM, OT YCIOBUH TEIUIOOTAAYH C
BHYTPEHHEHN U HApPY>KHOU CTOPOHBI.

Kos(uimenT Tenonepeaayn otonurensHoro npubopa, Br/m?.°C, onpenensiercs mo
dbopmyre.

o 4.1)
K,=7 1

- 4+ er+7

(04} o,

TJIe 01 M O - KOO UIIUEHTHI TETUIOOTIa9H, COOTBETCTBEHHO HA BHYTPCHHEH 1
HapY>KHOW OBEPXHOCTU CTEHKH, BT/ MZ.OC;

R~ TepMuyeckoe COnmpoTHUBIIEHUE CTEHKH, MZ.OC/BT, 3aBHUCAIIEE OT €€ TOJIIIUHLI 1
Kod(uImenHTa TEIIONPOBOIHOCTH MaTepraia. B oTonuTenbHBIX TprOOpax, BHITTOJHEHHBIX
W3 MeTaJljia, MPU HEOOJIBIIION TOIIMHE CTEHKU ATOT JIEMEHT CYIIECTBEHHOT'O 3HAUCHHS HE
HAMEET.

KonunuecTBO TemI0Thl, 0TAABAEMOM pauaTOpPOM B OKPYKAIOIIYIO CPENY,

OmnpeaAcIsICTCA 11O 3aBUCUMOCTH:

Q = KA(t,, —t;) (4.2)

rne Q-remmooTnava (TEIo MPOU3BOIUTEIBLHOCTD, paguaropa, Br;)

K-koaduumenT teronepenaun paguaropa, Br/M%.°C;

A-IUIOWIA (b HAPYKHOI ITOBEPXHOCTH OTOMUTENBHOTO IpruGopa, M;

Benmuuna A ompenenseTcsi mponu3BeIeHHEM KOJIMYeCTBa CEKIUN pajraropa Ha
TUTOIIAb TOBEPXHOCTH OJTHOW CEKIMH, KOTOpasi B pajraTope 1a00paTOpHOI yCTaHOBKH
cocrasiseT 0,296 M2,

t, - TeMIepaTypa OKpyXKaromiero Bo3ayxa, “C;
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tep - CPEIHSIS TeMIepaTypa TEIIOHOCHTEIS B OTONUTEIbHOM pubope, °C,
orpenensgeMas Kak cpefiHee apupMeTHYecKoe TEMIIEpaTyp TeIJIOHOCUTENS Ha BXOJIE B
puOOp U Ha BBl XOJIE U3 HETO.

j— t(ix + tBbIX

. (4.3)

e tyx - TeMIeparypa TeIIOHOCHTENs Ha BXojie B mpudop, °C;

taex - TEMIIEPATYPA TEIUIOHOCUTEIS, BLITEKAIOMIErO U3 mpubopa, °C;

2
Koadduiment Termonepenaun paauaropa Bogsaoro oromienus K, Br/m~.°C, moxer

OBITH ompezeneH no Gopmyiie:

K = Q (4.4)

[IpenBapuTensHO HEOOXOAUMO BBHIUMCIUTH TEILIO MPOU3BOIUTEIBHOCTH paguaropa Q,
Br, 11 yero cnenyeT 3KCepMMEHTAIBHO ONPEAEIUTh pacxos Boabl G, Kr/4, uepes
UCTIBITBIBAEMBIH PUOOD.

Jlnia onpesienieHus: pacxo/ia BEINOIHsIETCS 0TOOp HaBeCKU BoAbl P, kr, 3a Bpems Z

cexkyHa. Pacxos B Kr/4 onpenensieTcs mo ¢popmyie:
P
G= 36002 (4.5)

Temno MMPONU3BOAUTCIIBHOCTD paanraToOpa BhIYUCIACTC 110 (l)opMyne:

Q=0.278G(t,_+t_) (4.6)

3neck Q - TErI0 MPOU3BOAUTENHFHOCT OTOMUTENBLHOTO iprubopa, BT;

C - y/leJbHas TEIIOEMKOCTh BOJIbI, paBHas 4,19 xJIx/kr.C.

CxeMa ycTaHOBKH

e — |
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T L
\_@

= M\

/jy

1-sn.HarpeBarenb; 2-HanopHbIN 0ak; 3-niepenus; 4-TepMOMETpP Ha TPYOOIIPOBOIE,
MUTAIOLIEM NTPUOOP; 5-OTONMUTENBHBINA TPUOOP; 6,7-KpaHbl; §-TEPMOMETP I U3MEPEHUS
TeMIIepaTypbl OXJIaKJIEHHOM BOAbI; 9-cOOpHBIN 6ak; 10-1upKyIupyromuii Hacoc.

[Ipubopsl, HEOOXO0AUMBIE JIJIs1 BBIITOJIHEHUS PaOOThI:

TEPMOMETDHI,

CEKYHJIOMED,

MEPHBIN COCY/,

BECHI.

[TonydenHble 3HauUeHUs KOOPPUIMEHTA TEIUIONEPeIaud CPAaBHUTh C HOPMAaTUBHBIMU

3HAUEHUSIMH, OTpeesieMbIMU TI0 hopmyie:
—=p
n
K, =mAt"G 4.7)
re M, N P -OnbITHBIE KO3()PUIMEHTHI;
At - cpeltHssS pa3HOCTh TEMIIEPATYP TEIUIOHOCHUTES B IIPUOOPE B OKPYKAFOIIETO

Bo3ayxa, °C;
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G - OTHOCHTENBHI pacxon BOJBL.

BnusiHue oTHOCHTENBHOTO pacxoja Ha K03((GUIIMEHT TerIonepejaul HEBEINKO, B
panuaTopax B MHTEpBaje pacXxooB OT 54 10 536 Kr/4 3Ty NOMpPaBKy MOKHO HE YUYUTHIBATh.
3HavyeHus Ko3pPpUIrueHTa IPUHUMAIOTCS:

m=2,38; n=0,3; p=0.

BbruncauTh OTHOCUTEIBHYIO OIIUOKY MOXHO 110 opMyJIe:

K-K
K =— —£100% (4.8)

P

rie K,- pacyeTHoe 3Ha4eHUs KO3QPHUIMEHTA TEIIONEPENAaUN IOIy4YEHHOE T10

dbopmyne (4.7).

Texnuka 0e30MaCHOCTH NPH BHINOJIHEHUH JIA0OPATOPHBIX PadoT.

1. Bce cryznenTsl, cBsi3aHHBIE ¢ Pa0OTOM B 1a00OpaTopuu, 00sI3aHbI IIPOUTH
MHCTPYKTaX 10 0€3011aCHOMY BBIIIOJIHEHUIO PabOT, O UEM PaclUChIBAIOTCS B )KypHaJIe
MHCTPYKTaXXa [0 TEXHUKE OE30M1aCHOCTH.

2. K paboram no skcrutyatanuu 31ekTpoyctanoBok 10 1000 B (ycTaHOBOYHBIX,
OCBETUTEJIbHBIX, TEXHUUECKUX CPEICTB O0YUEHMSI U ANEKTPUUECKUX MALINH) JOIYCKAIOTCs
JMLA, TPOLIEAINE MEAUIUHCKII OCMOTP M HHCTPYKTAX 110 oXpaHe Tpyaa. He
AIIEKTPOTEXHUYECKOMY IEPCOHANY, IKCIUTyaTUPYIOLIEMY JieKTpoycTaHoBku 10 1000 B,
npoIleAmeMy HHCTPYKTaX U MPOBEPKY 3HAHUH 110 3JeKTpo0e30MacHOCTH, prcBanBaeTcs |
KBaJIM(DUKAIIMOHHAs TPYIIa A0MycKa ¢ 0pOPMIIEHHEM B KypHaJle YCTaHOBIEHHON (OPMBI C
00513aTeJIbHONM POCIIMCHIO MTPOBEPSIOLIETO U TPOBEPSIEMOTO.

3. Bce nuna, cBsi3anHbIe ¢ paboTOl B TaOOpaTOpUH, JOJKHBI COOTIOAATh TIPaBUIa
BHYTPEHHETO TPYIOBOI'0 PAaCIOPAIKa, YCTAHOBIIEHHBIE PEKUMBI TPYJa U OTAbIXA.

Bonpocs! 1J1s1 codece10BaHMA:
1. Yro Ha3bBalOT KO3()(HUIIMEHTOM TEIUIOOTAAYH.
2. Ot yero 3aBUCUT KOA((UITHESHT TETIIOOTIA4N
3. Onpenenenue ko3 pumeHTa TEMIO0TIAUN PAJUATOPA BOJIHOTO OTOMJICHHUS.

JlabopaTopnasi paGora Ne5 TexHuuyeckuil pacyer NaponpoHUIAeMOCTH
OrpaskAal0IIMX KOHCTPYKUMI NOKPBITHS KUJIOTO 31aHUS

Heab: u3yunth TpeOoBaHUS, MPEABABISEMBbIE MPH ONpeaeeHrne KOodPpUIeHTa
3aTeKaHus U TeIIO0TIa4y OTOMMUTENBHOTO pubopa.

3HaTh: TpeOoBaHUsI, IPEABABISAEMbIE MIPU OINpeaeTeHrne KO3(PPUIEeHTa 3aTeKaHUs U
TEIUIOOT/AaYH OTOIHUTEIBHOTO MpUoopa.

YMerb: paboTaTh C MHHOBAIIMOHHBIMU MPUOOpPaMH, UCIIOJIb3YEMBIMH ISl U3MEPEHUS
[IapaMeTPOB BO3AYIIHO-TEIUIOBOTO pPEXUMa B IMOMEIIEHUSAX M XapaKTEPUCTUKH CHCTEM U
WHHOBAIIMOHHOTO 000PY/I0OBAaHUS B MPOIECCE IKCILTyaTAINH 3J[aHUH U COOPYKEHUH.

®opmupyeMble KOMIIETCHIMU:
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DopMyJIHpPOBKA:

Hunexc

CrniocobeH mpuHUMATh PElIeHUs B IpodeccHoHanbHOM cepe, UCIoNb3ysl TEOpETHIECKHE
OIIK-3 | ocHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIBHON MHIYCTPUU U JKWIUIIHO-

KOMMYHAJIbHOTO XO3511ICTBa

CrnocobeH uCrnosib30BaTh B MPOQGECCHOHANBHON AEATENbHOCTH PacloOpAAUTENbHYI0 U
OIIK-4 | mpoekTHYI0 [OKyMEHTAallMI0, a TaKkkKe HOPMAaTHBHBIC NPAaBOBBIE aKThl B 00JacTu

CTPOUTCIILCTBA, CTpOHTCHBHOﬁ HHAYCTPUH U KUJIMINIHO-KOMMYHAJIBHOI'O XO03sicTBa

AKTYaJIbHOCTh TeMbI: IOCBSIIEHA M3YUYCHUIO paclpelielieHHe 3HaYeHH  TemIepaTypsl
B HApy>KHOM OTPaxJACHUU

TeopeaneCRaﬂ 4acCThb:

Cxema ycTaHOBKH
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12 11 10 9 8 7 6

Puc. 5.1 YcranoBka AJis UCIIBITAHUSL OTOMUTEIHLHOTO MPUOOpA:

1-sn.HarpeBatenb; 2-HamopHbld Oak; 3-mepenuB; 4, 7, 10-tepmomerpsr; 5-
UCIIBITBIBAEMBIN OTONMUTENBHBIN IPUOOD; 6, 8, 9-kpansl, 11-cOopHbIi Oak; 12-Hacoc.

Hupkynsius BOAbI OCYIIECTBISETCS IPU OTKPBITHIX KpaHax 6 U 8 W 3aKPBITOM KpaHe

9.

B cnywae mnpucoenuHEHUS OTONMHMTEIHLHOTO MPUOOpPa K CTOSKY C 3aMBIKAOIIHM
y4acTKoM (0e3 TPexXX0J0BOr0 KpaHa) YacTh TEIJIOHOCUTENS, MPOTEKAIOUIEro Mo CTOsAKY, Gy,
noctynaer B npudop — Gyp, apyras 4acts, Gy, HaIpaBIsSeTCs 10 3aMbIKAIOIIEMY Y4acTKy
(puc. 5.2).

t G Kos(puumenTom 3aTeKanus MPUHATO HA3bIBATh
, ,
l o OTHOLIEHHE PACX0/1a BOJBI B IPUOOPE K PACXOMy BOJBI B
—an CTOSTHKE:
G
a=—2 (5.1)

Gg,y Gcm

KosdduureHT o B U3BECTHOM Mepe ABISETCA MOKa3aTeneM
t 3¢ HEKTUBHOCTH TEIUIOOTAAYM OTONMUTENBHOrO Mpubopa: ¢
oo YBEJIMUEHUEM BO3pacTaeT pacxoi BOJBI depe3 MpHuoop,
t.. YMEHBIIIaeTCsl Tepenajg TeMIepaTyp BOJbl Ha BXOJAE B
npubop M Ha BBIXOJE M3 HEro, yMEHbLIAeTCs MpH
Cxema BIKEHUS TIOTOKOB BOJbI HEM3MEHHOM TEIUIOOTAAuYd IMOBEPXHOCTb OTOMUTEIBHOIO
M pacOpeaeneHUs TeEMIIEpaTyp npubopa.
IIPU HAJIMYUU 3aMbIKAIOIIETO
ydJacTka
Tennmootnaua (TENIONPOU3BOAUTENBHOCTE) OTONUTENBHOIO MPHUOOpa MOXKET OBITH
orpezeneHa 1no gpopmyne:

Q:C-an(tr - tBBIX)! (52)

rae Gup - pacxofi BOJbI, IPOTEKAIONIEH Yepe3 OTONMTENbHBIN PUOOp, KI/4.

C — yJenbHasl TeMJI0EMKOCTh BOJIbI, KJ/(KT. OC);

t,_TemrepaTypa BOJbI, IOCTyIakomei B mpu6op, °C;

twx — TEMIIEpPATYpa BOABI, BBIXOAIIEH U3 mpubdopa, oC.

Ecnu uepe3 oTonuTenbHBI MpHOOpP NPOXOJUT BECh pacxo] TEMJIOHOCUTEI,
IPOTEKAOILETO 110 CTOSIKY, TO €0 TEIIONPOU3BOAUTEIBHOCTD ONUCHIBAETCS 3aBUCUMOCTBIO:
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Q= ¢.Gex(tr — tew), (5.3)

rie Ge- pacxo[] TEIIOHOCUTES, KI/4, TPOXOASIIETO MO CTOSAKY;

t.w — Temrmeparypa cCMecH IOCJe CIHSHHS MOTOKOB M3 OTOMUTEIBHOrO MpUOOpa U
3aMBIBAIOLIETO Y4aCTKa, oC.

ITockoneky B dopmymax (2) wu (3) paccMarpuBaeTcs OJHA W Ta Ke
TEIUIONPOU3BOIUTENILHOCTD Q, MPUPABHUBAS UX, MTOTy4aeM:

PO Vil (5.4)
Gu=Guy

a ¢ yuetoMm Gopmyisl (5.1) onpenensiem:

G,_t-t, (5.5)

o=
Grm tl‘itnm

Takum 06pa30M, onpeaciiiB TEMIICPATYPY BOJAbI B CTOAKE O OTOIMUTCIBHOI'O
HpH60pa, IMOCJIC HCTO OO0 CIUAHUA IMOTOKOB M TEMIICpATypy CMECH IIOCJIC CIMAHUA IIOTOKOB,
MbI [TOJIY4a€M BO3MOKHOCTB BbIYHUCINTD 3HAYCHHUC KOB(i)(i)I/II_[I/IeHTa 3aTCKaHHusA O.

TexHuka 0e301aCHOCTH NMPHU BHINOJHEHUH JIA00PATOPHBIX padoT.

1. Bce cryamentnl, cBsizaHHble ¢ paboToii B Jjaboparopuu, 00si3aHBI MPOUTH
UHCTPYKTaX IO OE€30MacCHOMY BBINOJIHEHUIO PAabOT, O YeM pacCIMCHIBAIOTCA B JKypHase
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.

2. K paboram mo skcminyaranuu siekTpoyctaHoBok 10 1000 B (ycTaHOBOYHBIX,
OCBETUTEIBHBIX, TEXHUYECKUX CPEICTB OOYUCHHS W DIIEKTPHUYECKUX MAIIWH) JTOMYCKAIOTCS
AL, MpouIeqIIne MEAMLMHCKUN OCMOTp M MHCTPYKTaX IO oxpaHe Tpyna. He
AIIEKTPOTEXHUYECKOMY IE€pPCOHANY, SKCIUTyaTUpYIOLleMy 3JjieKTpoycTaHoBku 10 1000 B,
IpoIIEAIIeMY HHCTPYKTaX U MPOBEPKY 3HAHUM MO 3JIEKTPOOE30MacHOCTH, NMpucBanBaeTcs |
KBaJIM(UKAIIMOHHAs TpyMNIa Jonycka ¢ oOpMIICHUEM B XKypHalle YCTAaHOBJIEHHON (hOpMBI €
00513aTeJIbHOM POCIHCHIO TPOBEPSIONIETO U TPOBEPSIEMOTO.

3. Bce nuiia, cBsizanHbie ¢ paboTOM B JIaA0OPATOPHUH, TOHKHBI COONIOAATH TIPABUIIA
BHYTPEHHET0 TPYJOBOTO PACIOps/IKa, YCTAHOBJIEHHBIE PEXKUMBI TPYAA U OTAbIXA.

Bomnpocsl 1151 codeceoBanus:
1.O0BSCHUTD NPUHIUI JEHCTBUS YCTAaHOBKHU
2. Onpenenenue ko3 duimeHTa Temionepesayu.

JlabopaTopnasi padora Ne6 Tenionorepu 4epes orpaskaaronue KOHCTPYKIMHA H
OKOHHBIE U /IBEePHbIe NPOEMbI KMJI0T0 31aHUSA

HCJII): HN3YUUTH Tpe60BaHI/I$I, MNPEABABIACMBIC MPH TCXHUYCCKUX HUCHBITAHHUAX CHCTCMBI
BCHTUIAIIUHN

3HaTh: Tpe60BaHI/I5I, NPEABABIACMBIC IIPU TEXHUYCCKUX HCIBITAHUAX CUCTEMbI BEHTUJIALIUA
YMeTh: pa6OTaTL C HHHOBAaIlMOHHBIMU HpI/I60paMI/I, HUCTIOJIb3YCMBIMHU  [UIA  U3MCPCHUA
napaMeTpoB BO3AYHIHO-TCIINIOBOI'O pPEKHMAa B ITOMCHICHUAX M XAPAKTCPUCTHUKU CUCTEM U
HMHHOBAIIMOHHOT'O 060pyI[OBaHI/I}I B IIpOLECCC SKCIITyaTallu 3,Z[aHI/II71 n COOpy)KCHI/Iﬁ.

®opMupyemMble KOMIICTCHIIUM:
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Hunexc

DopMyJIHpPOBKA:

OIIK-3

CrniocobeH mpuHUMATh PEHIeHus B Tpo(ecCHOHANBHOM cdepe, UCTIONb3ys TEOPETUIECKHE
OCHOBBI U HOPMATHBHYIO 0a3y CTPOMTENbCTBA, CTPOUTEIBHOW MHIYCTPUU U KMUIIMILHO-
KOMMYHAJIbHOTO XO3511ICTBa

OIIK-4

Crioco0eH HCIOIL30BaTh B HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH PAaCHOPAAUTCIBHYIO U
IMPOCKTHYIO AJOKYMCHTALIMIO, a4 TaKXXC HOPMATHUBHLIC IIPABOBBIC AKTbHI B oOactu
CTPOUTCIILCTBA, CTpOPITCJ'IBHOﬁ HHAYCTPUHU H KXKUITNIIHO-KOMMYHAJILHOI'O XO03sicTBa

AKTYaJIbHOCTh TeMbI: ompeaeieHue KoddduipenTa 3arekaHus ©  TEIJIOOTIAAYH
OTOMUTENILHOTO MPUOOpa.

Teopernueckas yactb: O(P(HEKTUBHBIM CPEACTBOM HOPMATIHM3AIMH BO3AyXa paboueil 30HBI
IIPOU3BOJCTBEHHBIX IIOMEILCHNN SIBIISAETCS BEHTHIIALUA.
B 3aBucumocTH OT criocoba nepemMenieHust BO3yxa BEHTHIISAIUS ObIBA€T IBYX THIIOB!

CCTCCTBCHHAA

— HUCKYCCTBEHHas.

EcTrecTBeHHAs1 BEeHTHISIIIUSA.

IIpu ecTecTBEHHON BEHTWJISLMU IE€PEMEILIEHUE BO3JlyXa OCYILECTBISETCS 3a CUET
pPa3HOCTH TEMIIEpaTyp Hapy>KHOTO BO3AyXa M BO3AyXa B paboueil 30He (TerI0BOW HAIop) WU

3a cueT BeTpa (BETPOBOM HAIIop).
Bentumnsanus MoxeT ObITh OpraHM30BaHHAs U HEOPTaHU30BaHHAsL.
JlaBieHue, oOecrieunBaroIlee BhITSKKY BO3/yXa!

Ap,=h(p,*p,) (6.1)

i€ py - HAPY>KHAS TUIOTHOCTH BO3/TyXa,
Pep - CPEAHSS IUIOTHOCTD BO3yXa B paboyeil 30He.
JlaBnenue, obecrnieunBaroiiee MoCTyIIeHNE BO3AyXa B pabouyro 30HY:

A plzhl(pH+pCP) (62)

Pep OTIPENEISAETCA 110 CPeTHEH TeMmIeparype:

t, =82t (63)

rze t1- TeMmeparypa Bo3ayxa B paboueii 30He,
t; - TeMmeparypa yaaiaseMoro Bo3yxa.

Cxema opraHn30BaHHOM BEHTUJISIUH (a9paliun)
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pH’ tH’ pH

t MOpa
Japienull,” Ap,

g—l Pis i, P

I L5+18 M

IIpn ecTecTBEHHOM OpPraHM30BaHHOM BEHTWJILMKA BO3AYyX IIOJAETCS B 30HY C
HAaUMEHBIIUM O0pa30BaHHEM BPEIHBIX BEIIECTB, a yJAIsIeTcs M3 30HbI C UX HauOoiblIen
KOHIICHTpaIluei. BeicoTa mogaun Bo3ayxa B pabouyio 30uy: 1,5 -1,8 M (mo CM 245-71), a B
3MMHEEe BpeMsl BBICOTA MOIaYu BO3AyXa JOJKHA ObITh HE MeHee 4 M.

[Ipu HeopraHuW30BaHHOW BEHTWISAIMU TOCTYIJIEHHE BO3JayXa B pabodylo 30HY
OCYIIECTBIISIETCS 32 CUET BBITECHEHHUS TEIUIOTO BO3AyXa HAapYKHBIM BO3yXOM 4epe3 OKHa,
JBepH, HOPTOUKH, LIENH U T.J.

EctecTBeHHas BEHTUIIAIMS SKOHOMHUYHA, TIPOCTA, HO HE UMEET PsiJ] HEIOCTATKOB:

1) nmpuMeHsieTcss B TOM Cjlyd4ae, KOrja OTCYTCTBYIOT OOJBIINE BBIACICHHUS BPEIHBIX
BEIIECTB B pabovyIo 30HY;

2) BO3AyX IIOCTYMaeT B IPOU3BOJICTBEHHOE IIOMCIICHHE HEOTpabOTaHHBIM
(HEOUMIIIEHHBIN, HEYBIAXKHEHHBIN ),

3) He Bcerna apdexTuBHa (IpU OAMHAKOBO# Temmepatype ty u tg). CornmacHo CH 245-
71 momanb OTKPBIBAIOIINXCS YCTPOUCTB JoMkHA ObITh He MeHee 20% miomaan CBETOBBIX
IPOEMOB.

Berposoii Hanop.

Cxema oOTeKkaHus 37JaHHsI BETPOM.

NS

3/1aHle CTPOUTCA C YYETOM PO3bI BETPOB.
JlaBjieHHE BETPOBOTO HAMopa:

2
2
r7e a - KOOQUIUEHT adpPOIMHAMHKH.
Jnst HaBeTpeHHoi ctoponsl: @ =0,7 -0,85; mis 3aBeTpenHoit croponst a = 0,3-0,45.
HckyccTBeHHAs] BEeHTHIISIIHS.
YcTpaHseT HeJOCTaTKH €CTECTBEHHON BEHTHIIALMHU. OCYIIECTBISAETCS 32 CUET OCEBBIX

WM 32 CYET LIEHTPOOESKHBIX BEHTUISITOPOB.
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OceBoit I{enTpOOEKHBIT

@,

HckyccTBeHHAs! BeHTUIISLUS MOKET OBITh 00IIIasi U MECTHAs, a TaKXKe:

* IpuTOYHAs

* BBITSKHAS

* IPUTOYHO-BBITSKHASL C PELIUPKYJIALIUEH Ta30B.

[Tputounas - CIy>KUT Ui [TO1a4U BO3/AyXa Ha pabouee MecTo.

BEITSDKHAS - CITY)KUT [T yIQJICHUS] BPEAHBIX BEIIECTB U3 paboueii 30HEI.

[IpuTOYHO-BBHITSKHAS - MPUMEHSIETCS, KOT/Ia HY>)KeH 0c000 HaJIeKHBIN BO3TyX000OMEH.
Perupkynsnus ocymecTBIsIeTCsl ¢ LENbI0 IKOHOMUU TeIuia. B ciaydae mocTymieHus! BpeJHbIX
BeliecTB B pabouyto 30ny |, I1, 11l kitaccoB onacHocT pelupKyIIsIys HE TPUMEHSIETCA.

/B( 1 TIpHTOMHO-BEITANHAY BEHTHIALIMY C PEIMPKyIANREH ra3oB.-
d . IlpurodEas BEHTHILAIHA,
BEITDKHAS BEHTANALAA,
,/5<\1 0
R
1 L f 6
G ’
2 3

1. BO3ayx03a00pHUK; 2. BO3IYXOBOJI; 3. peryiupyromas 3acioHka; 4. ¢umistp; 5.
Kajopudep (a1 nmojxorpesa); 6. BEHTUWIATOP; 7. BO3AyXOpaclpeaenuTenu B paboyeii 30He; 8.
BO31yXx03a00pHuKH; 9. ouncturens; 10.BeTskHAS TpyOa; 11 .mpon3BoACTBEHHOE TIOMEIIEHHE;
12-B031yX0BOJI PELIUPKYIISIHH

Cornacno CH koIMuYecTBO BpEIHBIX BEILECTB, MOCTYMAOIMX B pabouylo 30HY, He
JIOJI’KHO TIPEBBIIIATD:

03 * Cypx (C< 0,3 * Cpp) (6.5)

KonmuecTBo BpeqHbIx BemiecTs, BhIOpackiBaeMbix B OC HE JOJHO MPEBHIIATH HOPM,
YCTaHOBJIEHHBIX CAHAMUAEMCTaHIIMEN B 3aBUCUMOCTH OT BPEHOCTH BEIIECTBA.

OcHoBOll  pacueTra BEHTWIALMOHHOW CHCTEMBl SIBISIETCS  ONPEACIIEHHE HX
KOHCTPYKTUBHBIX pPa3MepoB, pacxo/a BO3/lyXa, CKOPOCTH yAalleHus BeulecTna. [IpaBuiabHOCTh
BbIOOpa  BEHTWJISLIMOHHOM  CHUCTEMBI  ONpEAESeTCs  pacyeToM  T'MJIPAaBIMYECKOTrO
COTPOTHUBIIEHUS TIO yJIaTsIEMOMY BO31YXY.

[Torepu Hamopa B BEHTWJISALIMOHHBIX CUCTEMaX ONpPENeNIIOTCs 3aBUCUMOCTbIO:

P:iZil:RiIi_'_ng

rae Rj - motepu gaBieHus 1o JAIHHE | -TO yU4acTKa BEHTWIIAIMOHHOM cuctembl, [Ta/m,
li - mHa 1 -ro yJactka,

(6.6)
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Z; - IOTEepH JABJIEHUSI HA MECTHOM CONPOTHUBJICHUHU.
[Totepu gaBieHUs MO JUIMHE | -TO y4acTKa:

: 6.7
RV g 67

rae & - koa(GUIMEHT CONPOTUBIICHHUS ydacTKa (10 Tabiuiam),
p - TUIOTHOCTB Ta3a (Bo3ayxa),

V - cKOpOCTh ABMKCHHUS HA JTAHHOM Y4acTKe,

Oy ~ IMaMeTpy TPpyOOmpoBoaa (JUIst KPyrJIoro cedeHus),

dy = 2ab/(a+b) (uist PSIMOYTOJIBHOTO CEUYCHHUS).

[Torepu naBieHMsI HA MECTHOM COITPOTHBIICHUH:

1 PVZ (6.8)

rae & - k03 GULUEHT MECTHOTO COIPOTHBIEHHS (TabIuUIA).
BBI00p BEHTHIIATOPOB OCYIIECTBIISICTCS HA OCHOBE KaTaJIOTroOB [0 MOHOTPAMMaM.

 Ha

T n=06 0,7 Tunopas MoHOrpaMMa Ans
60 0,75 BEIGOpa ueHTpobexHOro
50 10,78 BEHTH/IATOPA.
0 N FA/
30|_| vy

10,6

20 =930 o/c
10 L, M

07 12 3435
H - nanop Bo3nyxa. Ila,
L - pacxox Bo3nyxa, M3/‘{,
n - KII[] BenTrisiTopa,
N - MomHOCTB, KBT,
N - 91CII0 000POTOB.
TpebyemMasi MOIIIHOCTH Ha Baly BEHTUIISITOPA:

- HL(273+1) 6.9)
10007273
rae H - npou3BoNTeIbHOCTD BEHTHIAIIHOHHON CHCTEMBI, M° /¢,
L - monHoe naBnenue npu t = 20°C,
n - KI1 /I BerTHnsTOpA.
Heo0xoarMast MOIIIHOCTB 3JIEKTPOABHUTATENS ISl BEHTHIISITOPA:
N = KNg (6.10)
The

rae K - koo dunuent 3amaca [1,1 -1,5],

Nne - KITJI mepegaun ot a5ekTpoaBUraTesist K BEHTUIISTOPY.

MecTHast BEHTHJISIIUS.

CnyXut s ylajJeHusi BPEIHBIX BEIIECTB HEMOCPEACTBEHHO M3 30H UX BBIJIEICHUS
(MecTax MmaiKu, CBapKH, JTy>KEHUS, MEXaHHUECKOTO PACIaieHUs U T.Jl.) M MPEMATCTBYET TAaKHUM
00pa3oM pacipoCTpaHEeHHUIO UX B paboueil 30He MPON3BOACTBEHHBIX TOMEIICHUH.

B 3aBucuMoOCTH OT Ha3HAYE€HUS MECTHAS BEHTUISLIUSA MOKET OBITh:
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— BBITSDKHas (BBITSDKHBIE 30HTHI, 30HBI; OOPTOBBIE, OOKOBBIE OTCOCHI, HIAPHHUPHO-
TEJIECKOMMYECKHE OTCOCHI; OTCOCHI, BCTPOEHHBIE B pa004He MECTAa U UHCTPYMEHTHI U T.1.);

— IpUTOYHAA (BO3AYIIHO-TEIIOBBIE 3aBECHI, BO3AYIIHbIE YILN).

B 3aBuCMMOCTH OT B3aMMHOIO PacIOJIOKECHUS HCTOYHUKOB BPEIHBIX BBIACICHUU U
OTCAChIBAIOLIMX YCTPOWCTB MECTHAsI BEHTUIILIUSA MOXKET ObITh!

—  OTKpbITas

—  3aKpbITasl.

K OTKpBITOM MECTHOM BEHTUIISALUU OTHOCATCS YCTPOMCTBA, B KOTOPBIX OTCACHIBAIOIIINE
oTBepcTUsl (MaHeNM) pacloIOKEHbl Ha HEKOTOPOM pAcCTOSIHUM OT HCTOYHUKA BPEIHBIX
BBIJICIICHUM.

B MecTHONM BEHTWISILIMM 3aKpbITOTO THUINA WCTOYHUKHA BPEIHBIX BBIICICHHUN
pPacIoJIOKEHbl BHYTPH YKPBITHS, B KOTOPOM CO3LACTCS Pa3peKEHHE U 3a CYET ITOro
Orpa)</1aeTcsl pacpOCTPaHEHUE BPEIHBIX BEIIECTB B paboueil 30HE (BBITSDKHBIE BUTPUHHBIE
OTCOCBI, KO)KYXH, KAOWHBI U T.JI.).

BoITsIZKHbBIE 30HTHI.

BeITsKHBIE  30HTBI  IIpEAHA3HA4Y€Hbl U1 YAAQJICHWS  BpPEOHBIX  BEILECTB,
pacrpoCTpaHsIOMIUXCS BBepX (T.e. Jierde Bo3JAyxa) Ha OOJbIION IUIOMAAM Kak B
TOPU30HTAIIBHOM, TaK U B BEPTUKAIBHOM IIJIOCKOCTH.

Pacxon orcaceiBaroIero Bo3yxa, m/c:

L=3600SV,, (6.11)

rae S - mIoIaas, BXOAHOIO CEYEHUS 30HTa (MZ),
Ve - HeoOXommmas CKOPOCTb JUId yHaJleHHs BPEIOHBIX BEIIECTB B IUIOCKOCTH

BCaChIBaHUsI 30HTA (M/C):
Vw:4,8.vx%w, /l+l'1'(xd3m) (6.12)

rae VX - CKOpOCTh BO3/1yXa B 30HE 00pa30BaHMs BPEIHBIX BEIIECTB,

X - PacCTOSIHUE OT UCTOYHHMKA BPEHBIX BBIACICHUM /10 BXOJIHOTO CEYEHUS 30HTA,
dsxs - SKBUBAJICHTHBIN JHAMETP.

30HTBI PEKOMEHYETCS YCTAaHABIMBATh U HAJl UICTOYHUKOM TEIUIOBBIX U3IyYEHUH.
B 3aBuCHMOCTH OT KOHCTPYKIIMH 30HTHI OBIBAIOT PA3IUYHBIX THIIOB:

|
VAN
* 2

r
77T 77777 [j_%
a) 6) B)

—'—»

cxema 00IIero oTcoca HaJl HECKOJIBKUMH UCTOUHUKAMU
30HTHl YCTaHABIMBAIOT HAJ HArpeTbIMH HCTOYHHKAMU 0Opa3oBaHUS BPEIHOCTEH,
KOTOPBIE CIIOCOOCTBYIOT 00pa30BaHUIO TETIOBBIX.
Pacxon oTcaceiBaromero Bo3ayxa, M/d oTpenensseTcs s ciiydas a) - B):

L=LK-':%:H (6.13)

F3 - Ij1om@aab CCUCHUS 30HTA,
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Fu - miomaas uCTOUHMKA TEIUIa;
Lk - KoMuecTBO BO3IyXa, MOATEKAEMOTO K 30HTY C KOHBEKTUBHOM CTPYEN:

L= 22,3%% : Q% : X% (6.14)

rae A - K03 PUIMEHT, TPEACTABNISIONINNA cO00# OTHOIIIEHUE TETJIa 32 CUET KOHBEKITUU
K 00IIIeMY TEIUTy, BBIIEISIEMOMY HCTOUHUKOM:

Z _Q/Qz (6.15)

rae Qg - o01Iee KOIUYSCTBO BhIIEIIEMOro Teria, BT;

X - PAcCCTOSIHUE OT HH3a HArpeToi MOBEPXHOCTH /10 BXOJIHOI'O CEYEHUS 30HTA, M;

I) s 30HTA, YIAJISIOMIME BPEIHBIC BEIIECTBA OT HECKOJBKHX HCTOYHHUKOB
OJIMHAKOBOM MOIIHOCTH, KOJIMYECTBO BO3/lyXa, MOATEKAEMOTO K KOHBEKTUBHOM CTpye:

LKzzzlg,ﬂ%.Q%.X% (616)

i€ 7 - KOJIMYECTBO UCTOYHUKOB BPE/IHBIX BBIACICHUM.

BoproBbie oTcochl.

[IpuMeHSIOTCS NPEeUMYILECTBEHHO HaJ BaHHAMHM C TOPAYMMM pPAacTBOpaMH U
BBIICTISIIOUIMMHI  BPEIHOCTSIMHM  TsDKellee BO3JyXa (rajJlbBAHUYECKUE, TpPaBUJIbHbIE M T.J.
BaHHBI).

B 3aBucHUMOCTH OT KOHCTPYKIIMU OOPTOBBIE OTCOCHI ObIBAIOT:

00HOCMOPOHHUE 60PMOoGble: IPUMEHSIOTCS TP MIHpHHE BaHHBI D<0,7M
1

l \ 3ePKATO BaHHEI

b=0,TMm

Fr7770 70777
Breigensitomuecss mapbl  BCachlBalOTCS BMeECT€ C  BO3JAYXOM 4epe3 IIeleBoe
BCaCHIBAIOIIEE OTBEPCTHE.
08ycmopoHHie bopmogule: IPH MUpUHE BaHHbl b = 0,7 - 1M

i b=0,7+1m 1 :
" TT 77777777 % ‘
IZO

l N - [

| ’ bh>2wm
7/ VaVAE RN
Zy - NONyCTHMAas BBICOTA ITOIbeMa BPEIHBIX BBIJCIICHUH Ha/l BEPXHEH KPOMKOH BaHHBI
C HarpeThIM PacTBOPOM, ompezensercs no tadbnuie (mpuaumaercs 40—160 MM 1 3aBUCHUT OT
TOKCHYHOCTH BPEIHBIX BEIIECTB), * ABYCTOPOHHHUE CO CIYBKOI: MPH MIMPUHE BaHHBI D > 2M
Zj - pacCTOsiHUE OT TMOBEPXHOCTH HCIIAPEHUsS PAcTBOpA B BaHHE JI0 HU3a BBHITSHKHOTO
otBepctus orcoca (100-200 Mm), * onmpoKHHYThIE OOPTOBBIE OTCOCHI

48



_"""_I./\.l

N

AV AN VAN
Pacxon Bo3myxa B OOpTOBBIX OTCOCax 3aBHCUT OT TOKCHMYHOCTH BBIIEJSIOIIUXCS

BPEIHOCTEN, pa3MEPOB BaHH, YPOBHsI pacTBOpa, TEMIIEpATyphl pacTBOpa U T.II.
Pacxon ynansemoro Bo3ayxa paBeH AJs IBYCTOPOHHHUX OTCOCOB:

L:K-%-?{/B- t,-t. (6.17)

I'ne K - ko3 punment, paBubiii 600 - 11 OOBIYHBIX OTCOCOB,
450 - st OMPOKUHYTHIX OTCOCOB;
Q - BennumHa, 3aBucsmas ot Zo/b, u Zg+Z,/b:

o=t [Z% Lz Z%j - BBIOMPAIOT 110 rpaduKam;

F - IOBEPXHOCTH HArpeBa PACTBOPA BAHHEL, M’

t, - Temneparypa pactsopa, °C;

t, - Temneparypa Bo3ayxa, °C.

BoxoBrbie 0TCOCHI.

[TpumMenstoTCS, KOrzla MO TUIYy IPOM3BOJCTBA HEJb3s MPUMEHATh BBITSHKHOM IIKad
WIA OTCACBHIBAIOIINE OTCOCHI 3aKPBITOTO THIA. B 3aBUCHMOCTH OT KOHCTPYKIHMU OOKOBBIE
0TCOCHI OBIBAIOT:

1) BepxHHE OJJHOCTOPOHHHE

2) yrioBbie

3) HWKHUE OJTHOCTOPOHHUE

4) KOMOMHUPOBAHHBIE

= ==

H
b
B
1) BepXHUIi OTHOCTOPOHHHI 2) yrioBoi

4) KOMOHHUPOBAHHEII.

Fa

/
A /%/Z 7
7

3) HIKHUI OJTHOCTOPOHHUI

Pacxon YAQAIIACMOI0 BO34yXa ONIPCACIISACTCA:

L=C- (3,975—1,87 10 t)~ Q- (H + B)5 [M3/a],
['ne t - Temneparypa NoBEpXHOCTH UCTOUHUKA, °C;
Q - KOJIMYECTBO TEIUIOBBIJACICHUI OT HCTOYHMKA, BT;
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H - paccrosHue OT BEpXHEH IUIOCKOCTM HCTOYHMKA [0 LEHTPAa BCACBIBAOLICH
MTOBEPXHOCTH, M;

B - muprHa UCTOYHMKA, M;

C - x03pGUIMEHT, YUUTHIBAIOIINA KOHCTPYKIIMIO OTCOCA U B3aUMHOE PACIOJIOKEHUE
UCTOYHHKA BPEIHBIX BEIIECTB (MJIM TEIUIA) M IUIOCKOCTH BeachiBanus [260 - 345].

OTtcochl, BCTPOEHHBbIE B padoune MecTa.

[Ipu maiike, cBapke M JIp. TEXHOJOIMUECKHUX IMpOILEcCax MNPUMEHSIOTCS yKa3aHHBIE
OTCOCBI.

Pa3nnyaroT 0TCOCHI C IPUEMHBIMU OTBEPCTUSAMU:

1) ¢ BepTHUKAJIBHO PACIOIOKEHHON OTCACHIBAIOIICH TOBEPXHOCTHIO;

2) pacrojOKEeHHbIE B TUIOCKOCTHU CTOJIa;

3) pacrooKeHHbIE HaJl CTOJIOM.

1y

/ ¥, - CKOpOffib 0TCACHIBAHNA BOSAYXA

3)
X - PaCCTOSIHUE OT MECTa FalKH 10 MAHEIIH.
[IpuemHBIEe OTBEpCTUS  OTCACHIBAIOIIMX MaHeNel MOryT OBITh  BBIIOJIHEHBI
HPSIMOYTOJIBHON (POPMBI C OCTPBIMU KPOMKAMH HJIA KPYTJIBIMHU.

OOBpemM oTcachIBaIOLIET0 BO3AyXa ISl MPSIMOYTOJbHBIX OTBEPCTUH C OCTPBIMHU
KPOMKAaMH:

L= (s +7.7 B X%j \/ - [na],

[ze S - WIomap BCaCkBAIOMIEr0 OTBEPCTHS, M;

E - nnuHa Gonbiieil cTOpOHBI MPSIMOYTOJIBHOTO BCACHIBAIOIIETO OTBEPCTHS, M;

X - pacCTOsTHUE OT TUIOCKOCTH BCACHIBAIOIIETO OTBEPCTHSI IO PACCMATPUBAEMOU 30HBI
MaKku, M;

Vi > 0,5m/c - oceBasi CKOPOCTb B 30HE MMANKH.

MeHb111ast CTOpOHA BCACHIBAIOIIETO OTBEPCTHSI OMPEENISIETCS U3 3aBUCHMOCTH:

bl =024 %)'%

®dopmyia cripaBeInBa Ul COOTHOILIEHUIN % = 0,01K1.

JIJIst KpyTIIOro OTBEPCTHSI PACXOJ OTCACHIBAIOIIETO BO3/IyXa:

L= %-[d2+9,1-d°'6- X%) \/ . [M%/4], rae
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d - I[I/IaMeTp BCaChIBArOIICIo OTBepCTI/ISI, M.
O0BeM 0TCACHIBAIOIIETO BO3yXa IS CXEMBI 3) OMPEIEIsIeTCs:

(+n?)°
L-6800-7\/ - X T /,rne

h - ypoBeHb IIEHTpa BCACHIBAIOIIETO OTBEPCTHUS HAJl TOBEPXHOCTBIO CTOJIA, M;

X - paccTosiHHME OT 33JaHHOM TOYKHM Ha MOBEPXHOCTH CTOJIA JI0 MPOEKIHMHU Ha Hee
LIEHTPa BCACBIBAIOIIETO OTBEPCTHUS, M.

OTtcochbl, BCTPOEHHbIE B MHCTPYMEHT (aslJIbHUK).

MoryT OBITb:

* KOJIBLIEBOU
d

. {Ar_ l——— —TIpoBOaa
—1 —

* Hag paGoyeii OBEPXHOCTRIO (MITH BEPXHHM)

——1
—

2~

1 - BcachIBaroliee 0TBEPCTUE TPYOBI;

2 - TASIFOIIMIA CTEPIKEHb.

KonbLeBoil orcoc ¢ MOMOLIbIO IMOJIOW TPYOKM M THOKOrO IUIAHTA COEAMHSAIOT C
MarucTpaJbHBIM BO3AyX0BOIOM auameTpoM 70 - 76MmM.

KonuyecTBo ynansemMoro Bo3ayxa npH auamerpe nasuibHoro crepxxas d < 3,0 Mmm npu
KOJIBIIEBOM OTCOCE paBHO 1,5 M°/4; NpH aHamerpe CTEpXKHS A0 O MM - KOJHYECTBO
yZaJasieMoro BO3/lyXa paBHO 6 My

IIpy BepXHEM 0TCOCE TIPH AHAMETPE MAsOIIEro CTEPXKHS 10 6 MM: 3 M /4.

Otcocbl BUTPHHHOIO THIIA.

[IpencraBnsatoT co0o0if HU3KKE BBHITSDKHBIE MKA(BI ¢ OCTEKIIEHHOW BEpXHEW KPBIIIKOH.
[TpumenstoTcs npu naiike, JTy>keHUH, paboTe ¢ 300KCUTHBIMH CMOJIAMHU; ONEpalu ¢ 0co0o
BPETHBIMHU BEIIECTBAMHU.

=]

— || +

— A

BuITsbkHBIE mIKadbl MPUMEHSIOTCS TIPH TEPMHUYECKON M TallbBAaHMUECKOW 00paboTKe
METAaJUIOB, OKPACKe, pa3BecKe U pac(hacoBKe CHITYUYUX MaTepHAaIOB.

PaznuuaroT BRITSKHBIE TIKAQBI:

1) ¢ BepXxHUM OTCOCOM

2) ¢ HIDKHUM OTCOCOM

3) KOMOWHMPOBAHHEIH 1151 Ta00PATOPHIA.

) t 2) t 3
U‘ 1"z e

—
TRKENHIE

A \[ pemmecTsa

77777
®opmyua pacxomga: L =3600-S-\/ ' [m%fa].
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1. CkopocTh ymaneHusi BpEIHBIX BEMIECTB U3 MeECT uX oOpazoBaHus V
YCTaHABIMBAETCS ~ OTPACIE€BBIMU  TpPeOOBaHUSMHM  TEXHUKM  O€30MaCHOCTH  WJIH
CaHAIMUAEMCTAHIIUSAMYU M IPUHUMACTCS PAaBHOM:

-pu  paboTe CO CBUHIIOBO-OJIOBSIHBIM MPHIIOEM JJIsl YAaJeHUs a’posoieir Pb,
KaHu(OIH, CIUpTa

Vx=0,7K 0,8 m/C ;

-1ipu paboTe ¢ 300KCUTHBIMU CMOJIAMHU:

a) xonogubiMu Vy = 1 M/C;

b) narpersimu Vy = 1,5 M/C;

C) HarpeThIMH C TBEPbIMHU BKIFOUeHUsIMU Vy = 0,3 M/C;

-1pH yajeHuu napos 6ensuna Vy = 0,5 m/C;

2. llpu BBINONHEHWH TEXHOJOTUYECKUX MPOIECCOB MECTHAs BEHTWIISALMS OJDKHA
OBITh COJIOKMPOBAHA TEXHOJIOTUYECKHM OOOpYAOBaHHEM (BKJIIOUEHHE BEHTHISAIMHU 3a 15
MHUHYT J10 Hayayia paboTHI ¥ BBIKIIOUEHHE Yepe3 15 MUHYT 10 KOHIA).

Bo3ayumnblie 1 BO3AYIIHO-TENJIOBbIE 3aBeChl (IPUTOYHAS BEHTHJISALMSA).

[IpenycmatpuBaroTcs y OTKPBIBAIOIIMXCS TEXHOJOTHYECKHX BOPOT, Yy JABEpEH,
KOTOPBIE OTKPBIBAIOTCA HE MEHee 5 pa3 3a cMeHy win Oojee, ueM Ha 40 MUHYT.

Boznyminple W BO3AYIIHO-TEIIOBBIE 3aBEChl HA BpeMs OTKPBITUS  BOPOT,
TEXHOJIOTUYECKUX MPOEMOB JIOJDKHBI 00ECTIeUUTh TEMIIepaTypy BO3lyxa Ha pabodnmx MecTax
npu Jerkux paborax - +14 °C, mpu cpenneir Tsbkectu - +12 °C, mpu TspKensix paborax -
temmneparypy +8 °C.

ABapuiiHasi BEeHTHJISALMS.

[IpenycmaTtpuBaeTcs B T€X MPOU3BOACTBEHHBIX MMOMEUICHHUSX, IJI€ BO3MOXKEH BBHIOPOC
BPEIHBIX BEIIECTB B OONBIINX KoJHuecTBaxX. J{omkHa ObITh TONBKO BBITSDKHOM, BKIHOYATHCS
aBTomMaruyecku. JlaTuuku aBapuiiHOM BEHTWISUMU HacTpauBaroTcsid Ha Cpy. BbITsXKHBIE
TpyOBbl HE JIOJDKHBI PacHojiaraTbCs B MECTaX BO3MOXKHOTO CKOIUICHUS JIOAeH win BOIU3U
BCACHIBAIOIIMX YCTPOMCTB BEHTHIIAIMOHHBIX cHCTeM. KpaTHOCTH BO3IyxXx0OOMEHa JOJDKHA
OBITH HE MeHee 8 pa3 B yac, HO YCTaHABIMBAGTCS CAaHCIIY)kO0aMU B 3aBUCIMOCTH OT BPEJHOCTHU
BermtectBa (Hg- 60-100 pa3s).

Konanunonepsl.

B nmpubopoctpoeHnn mupokoe MpUMEHEHHE UMEIOT KOHIUIIMOHEPHI - armaparhl JUIs
aBTOMaTHYeCKOoW 0O0pabOTKM BO3AyXa, MoaaBaeMoro B mnomenieHue. OHU 0OecreyuBaroT
ONTUMAJIbHBIE TTAPAMETPhl MUKPOKJIMMAaTa U YUCTOTY BO3JlyXa B MOMEIICHUN HE3aBHCUMO OT
BHEITHHUX yCJIOBHA.

MecrtHble:

BO3TYX W3 IOMELIEHHS

o 1B 12 ]| 2

il sn
IS
HEIH

39
TCIIJIOHOCUTCIIb

1 — koprryc, 2 - GWIBTP OYUCTKH BO3AyXa, 3 — Kanopudep, 4 — KarieynaBIuBaTelsb, S -
yBIIQXKHUTENbHAs Kamepa (U1 OBBIIIEHUS BIQXKHOCTH), 6 - 3JIEKTPOABUraTeIh BEHTUIIATOPA.

OcHOBBI pacueTa BO3/1yX000MeHa.

Pacuer B0o31yXx000MEHa MPOU3BOAUTCS B 3aBUCUMOCTH OT KOJMYECTBA PabOTAIOIINX,
OT HaTWM4Ms B BO3MyXe pabodell 30HBI BPEIHBIX IapoOB, Ta30B, WBUIH, H30BITKOB
BJIAroCoIep>KaHus ¥ U30BITKOB SIBHOTO TEILIA.

B 3aBucHMOCTH OT Koim4ecTBa pPa0OOTAIOMIMX KOJWYECTBO BO3JAyXa OMpEAeIsIeTCs
3aBHCUMOCTBIO:

L.=n-L, [M3/q:|, rie
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7 - KOJIMYECTBO PabOTAIOIINX;

L - pacxon Bo3yxa Ha OJJHOTO pabOTAFOIIIETO.

B cootBerctBuun ¢ canutapusiMu Hopmamu CH 245 - 71 pacxop Bo3ayxa Ha OJHOTO
paboTaroniero MoxeT ObITh:

- ipu V < 20M° Ha. oxnoro paboraroutero L = 30 M%/u, rie V -06beM OMeIICHHS;

-mpu V =20 - 40m° L =20 M%/u;

- npu V > 40m° NpU OTCYTCTBHU BBIJICTICHUH BPEIHBIX BEIIECTB BO3IAYX paboyeit
30HBI JIOMYCKAETCsl €CTECTBEHHAs BEHTHJIALIMS, €CIIM HE MPEIbSBISIOTCS JOMOJHUTEIbHbBIC
TpeOOBaHUS K BO3AYyXy B MPOU3BOACTBEHHOM  mpoiecce. Ilpu OTCyTCTBHM OKOH U
OTKPBIBAIOIIUXCS CTBOPOK L > 60 M4 Ha OJITHOI'O 4YeJI0BEKA.

IIpn BblOENeHMHM B BO3AYX pabodeil 30HBI M30BITKOB BJIArM pacxoj] BO3ayXa
OTpeeNsieTcsl 3aBUCUMOCTHIO:

3
_G., , [M*/4] , roe
=%~ k)10

Ggy - M30BITOK BJIard, MOCTYIAIOIICH B MOMEIIEHUE, KI/4;

K3 - KOTM4ecTBO BiIard, yaaiseMoe BO3yXOM TTOMEIICHHUS;

Kj - konu4ecTBO Biaru, mocTyrnaeMoe B BO31yX B MOMEIICHUH.

[Ipy BBIZENIEHWHM B BO3AyX paboyeill 30HBI BPEIHBIX BEHISCCTB PAacXoj BO3ayXa
OTIpENENSIeTCs] 3aBUCHMOCTBIO:

| _¥G., D]

(c.-cJ)10

I'me ¥ =1,2 - 2 - xoadpuimeHT HEpaBHOMEPHOCTH PACTIPECIICHHS BPEAHBIX BEIIECCTB
B BO3/yXe paboy4eii 30HEI;

C; - KOHIICHTpALIMs BPEIHBIX BEIICCTB B BO3AYXE, YIAIIEMOM U3 IMPOU3BOACTBEHHOI'O
MMOMEIICHUS [Mr/Ms]; Cy> Cppk s

C; - KOHIIEHTpAIMsI BPEIHBIX BEIIECTB B BO3JIyXE, MOCTYMAKIIEM B pabouyro 30HY; Cq
<03+ Coe

Gy - KOJIMYECTBO BPEIIHBIX BEIIECTB, TIOCTYMAIOIINX B pab04dyo 30HY [Kr/4].

Eciu B Bo3myxe paboueil 30HBI HAXOAATCS BEIISCTBA OJJHOHANPABICHHOTO JCHCTBHSI,
TO CyMMapHbI (0OIIMil) pacXxoJ BO3ayXa paBeH CyMME pPacXoJOB BO3AyXa s yAaleHUs
KQ)KJI0T0 BEIIECTBA B OTACILHOCTH.

[Ipn Hanmuuuu B BO3Ayxe paboueill 30HBI M3OBITKOB SBHOTO TeIJIa PAacXoJl BO3ayXa
OTIPE/ICIIIETCS] 3aBUCUMOCTHIO:

_3600Q,,,
L87 p'c'(tz_t1)

Quar - M30BITOK SIBHOTO Teria. [l Teroro nepuojaa rojaa

Q,.,=29+Q,-Q, - e

2Q - cyMMapHOe TeIUI0 OT TEXHOJIOIMYECKOro 000pYI0BaHUS;

Qcp - TEIIO OT CONHEYHOW pafuaiuu (JUis TEIUIOro Meproja roja); I XOJIOIHOTO
nepuoza rojaa Qcy=0, Torna Qgp =XQ — Qn ;

Qn - TETUTIOBBIE TTOTEPH;

p - INIOTHOCTH BO37YyXa, Kr/M>; s HopMalnbHBIX ycnoBuid mipu t = 20°C p =1,205

, [M3a], e

KF/M3;
C - TemnoeMKoCTh BO3/TyXa;
ty - 1 - pa3HOCTB TEMIIEPATYP YAAISIOMIETO W IMOCTYNAOIIETO BO3yXa;
K = Ly/V - ko3 hunmeHT kparkocTu BO3LyXx000MeHa;
V - 06beM POU3BOJICTBEHHOTO TTIOMEIICHUSI.
KpaTtHocTh BO31yXx000MEHA yCTaHABIMBACTCS B 3aBUCHMOCTH OT BPEIHOCTU BEIIECTBA.
K=10-15 - 111 MHOTHX BEIIECTB;
KHg > 60.
OuncTKa BEeHTHJISIHHOHHOTO BO3IyXa.
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MHorue  TEXHOJOTHYECKHME MPOLECCHl B  NMPUOOPOCTPOCHUHM  MPEIBSIBISIOT
MOBBILIICHHBIE TPEOOBAaHUA K BO3AYyXY, MOCTYIMAOIIEMYy B padouylo 30Hy U BbIOpAaChIBAEMOMY
B arMmocdepy. T.0. ouncTka -HeoThemJieMas YacTh TEXHOJOTMYECKOro mporecca (CM. CX.
BEHTHJIALIVH ).

Jlisi OYMCTKM BO3AyXa OT BPEOHBIX Ta30B MPHUMEHSIOTCS clenyromue (QU3uKo-
XUMHUYECKHE METO/IbI:

1) npoMbIBKa Ta30B PAacTBOpPaMH pPEarcHTOB, CBS3BIBAIOIIMX MPHUMECH XUMHYECKH
(xumm4aeckast abcopoarus);

2) POMBIBKA T'a30B PACTBOPUTEISIMH - TIOTJIONICHUE BPEIHBIX BEIICCTB ((U3nuecKas
abcopOrus);

3) MmorJoleHne ra30B TBEPABIMU BeleCTBaMH (COPOCHTaMM) -aJICOPLIUS;

4) puzrueckoe pasiesicHre ra30B - KOHACHCALUS KOMIIOHEHTOB;

5) TepMUYECKHIT METOJT OYUCTKY (TIPSMOE MM KaTaJTUTUIECKOE COKUTAHHE).

JUis  O4MCTKM BO3AyXa OT TMBUIM TPUMEHSIOTCS MbUICOCAIUTENbHBIE KaMephl
(TpaBUTALIMOHHBIHI THI IbIICYJIaBUTEICH ); LUKJIOHBI (MHEPLIMOHHBIHI TUT
nbplUIeyIaBiIuBaTeNneil); pykaBHble (QMIBTPHl  (TKAHEBBIM TUI  TbUICyJIaBIUBaTeNeH);

ANIEKTPOPUIBTPHI (IEKTPUUECKUM TUII IIbLICYIaBIUBaTENEH ).
CxeMa NLUICOCATMTENBHOH KaMepEI:
TucThIH

BO3AYX
k

TPA3HBIA
pismasunnes: J
BO3OYX

Ckopoctb asmwxenus - 0,2 mM/c; ynanseT gacTuisl 10 20 MKM; KJ1acc OYUCTKH - V.

LIuKI0HBI:
YHCTEIH BO3AYX
-
IArpASHEHHBLH q
BO3AYX

NbIABR
Knacc ouncrku -11-V; ynanser wactuusl pazmepom (2- 20) mxm; KITJ = 95%. Ilpu
NPUMEHEHUH MOKPOW 0YMCTKH 3¢ deKTUBHOCTH noBbliaercs (10 Il kmacca ounctk).
PykaBHbIe QUIBTPHI (KaK B MbLIECOCE):

_j r—\. 9HUCTHIH BOIAYX

+—— IPS3HEBIA BO3MYX

HNonunszauus Bo3ayxa.

D70 npoliecc NpeBpalieHnsi HeUTPabHBIX YaCTHUI B 3apsKEHHbIE YaCTHIIBI.
HoHunzanust MOXeT ObITb:

* ecTeCTBEHHAs

* TeXHOJIOTHYecKast

* UCKYCCTBEHHasl.
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EcrecTBeHHass - NOPOXOAUT TMOBCEMECTHO M IOCTOSIHHO BO BPEMEHU 3a CYET
BO3JICUCTBUS HAa BO3IYIIHYIO CPEely KOCMHUYECKUX HM3ITYYECHUH M YaCTHI], BBIOPACHIBAEMBIX
PaAMOAKTUBHBIMU BEILIECTBAMH MPU paciae.

TexHosoruyeckass - MPOUCXOAUT TOJ BO3JICHCTBHEM Ha BO3AyX pabodeil 30HBI
pPaIOaKTUBHOTO, PEHTTEHOBCKOTO, YIbTPA(UOJIETOBOTO H3JIYUYCHUH, TPU TEPMOIMHCCHUH,
dotoaddekre. Umeer MecTo B MalmmHHBIX 3a1ax DBM, B moMemeHnsIX 1S TUCTUICEB,

3JEKTPOYCTAHOBOK, BO3JI€  DJIEKTPOBBIIPSMUTEICH, BBICOKOBOJBTHBIX  JIMHUSAX
3JIeKTpornepeiad, MpyU KOHIUITMOHUPOBAHUH BO3IyXa U JIp.

HckyccTBeHHast - OCYIIECTBIISIETCS] CIIEHUABHBIMU YCTPOMCTBAMHM - HOHU3aTOpPaAMHU,
KOTOpbIe 00€CIEUYMBAIOT B OTrPAaHUYEHHOM OOBEME BO3AYIIHOW Cpeasl 3aJaHHYIO
KOHIICHTPAIMIO HOHOB HEOOXOAMMOM MOJISPHOCTH.

Honbl XapakTepu3yroTCs MOBHKHOCTBIO B 3apPSIIOM.

B 3aBucHMOCTH OT MOJBUKHOCTH MOHBI PAa3IMYaOT: JIETKHUE, TsKemble, JIoHkeBeHa u
CBEPXTSIKEIbIC.

[Iporiecc 06pa3zoBaHuss HOHOB COMPOBOXKAACTCS OJJHOBPEMEHHO M UX MCUE3HOBEHUEM.

B 3aBUCHMOCTH OT COOTHOIIEHHUS HMOHU3ALWU U JEUOHU3ALUU YCTaHABIUBAETCS
orpenenéHHas CTeTNeHb HOHM30BaHHOCTH Bo3ayxa. B coorBerctBun ¢ I'OCT 12.0.003 - 74
CCBT xak u30BITOK, TaK U HEJOCTATOK KaK MOJOKHUTEIbHBIX, TAK U OTPUIIATEIBHBIX HOHOB
OTHOCHUTCSI K BPEAHBIM ITPOU3BOJICTBEHHBIM (haKTOpaM.

CreneHb HMOHHM30BAaHHOCTH BO3JIyXa - OMNPEIEIACTCS KOJIMYECTBOM HOHOB O0EUX
MOJISIPHOCTEN B OJTHOM cm® BO3/IyXa M MOKa3aTeseM MOJIPHOCTH:,

H=H+_H/+ B
17 ~17

rae IT°, IT - komudectBo "+" 1 "-" HOHOB.
KonnuectBo nonoB B paboueii 3oue Hopmupyetcst CH 2152 - 80.
Y cTaHaBJIMBaeTCs HOPMUPOBAHHOE YUCIIO HOHOB:

[OKa3aTeib KOJIMYECTBO MOHOB B 1 cM° BO3/yXa [MOKAa3aTellb
I T
MUHHUMAaJIbHO- 400 600 .0,2
OITUMAJIbHBIE 1500-3000 3000-5000 -0.5-0
MaKCUMAaJILHO- 50000 50000 -0,05-0,05

JInst HopMasM3aluy HOHHOTO COCTaBa BO3/yXa MPUMEHSIECTCS:

* IPUTOYHO-BBITSDKHAS BEHTHIISILINS;

* ynaneHue pabo4rx MeCT U3 30H 00pa30BaHUs UOHOB;

* aBTOMAaTHYECKOE PETryJIUPOBaHNE MOHHOTO COCTaBa;

* rpymnmoBele WM WHAWBUAYanbHbIe noHM3aTophl. CormacHo OCT 11.296.019 - 76
KOMITEHCAIT!SI HOHHON

HEJIOCTATOYHOCTH OCYIIECTBIISETCS HCKYCCTBEHHOM MOHU3AIINEH 32 cueT

NPUMEHEHHS a3pPOMOHH3aTOPOB!

Cxema UCKYCCTBEHHOTO HOHH3AaTOPA:

1 - Bo3myxopacmpenenuTeNb;, 2 - BO3AYXOBOA; 3 - YIPABJIAIOMUNA 3JIeKTpond; 4 -
U30JIATOP;
5 - KOPOHHUPYIOITUH IIIEKTPOI.
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[Murtaetcst or BbicokoBONBbTHOTO McrouHuka: 5000 B u Bbime |- mpu coBmenieHuu B
OJIHY CHCTEMY JBYX YHHIIOJSIPHBIX a’pOMOHU3AaTOPOB oOpazyercs OUIONSIPHBII
peryaupyeMblii  a3pOMOHM3ATOpP, KOTOPBI OOecreunBaeT HOPMHPOBAHHBIA  YPOBEHb
voHM3aluu. [ u3mMepeHuss HOHOB MPUMEHSAIOTCA CUeTYMKHU a’pouoHoB thuna CAU - TI'Y
nm ACH.

HcnpiTanus ¥ HamaAKy CHCTEM BEHTWISIIUUM U KOHIMIIMOHUPOBAaHUS BO3/yXa
OCYILECTBJISIET NPU MX NPUEMKE U B Ipolecce 3Kciuryatauuu. llpu npuemke ucneiTanue
OPOBOAAT  TOCJAE€  OKOHYaHUS  CTPOUTENbHO-MOHTaXHBIX  pabOT 10  yCTaHOBKHU
TEXHOJIOTUYECKOT0 000pyI0BaHUS WIIM IIPU €r0 YaCTUYHOH 3arpys3Ke.

B cooTBeTCTBHHU C IPOEKTOM NPOBEPSIOT:

IIPOU3BOJIUTENIBHOCT U MOJHOE JABJICHUE BEHTWIATOPA; OOBEMHBIN pacxoJl BO31yXa,
MPOXOJAIIET0 Yepe3 OTAEIbHBIE BO3IyXONPUEMHBIE U BO3AYXOBBIIYCKHBIE YCTPOWCTBA,
TEIUIONPOU3BOJUTEIBHOCTh  KaJOpU(EpPHBIX  yYCTAaHOBOK, pEXHUM  pabOThl  HACOCOB
OpPOCHUTEILHBIX KaMep; apaMeTphl BO3/1yXa, MOCTYIAIOIIEro B TOMEIIEHUE.

Jnst oueHku 3(@PEeKTHBHOCTH BEHTWIISIMM B TPOIECCE OSKCIUTyaTallud CHCTEMBI
MPOBOST TEXHUUECKOE M CAHUTAPHO-TUTHEHHUUECKOE UCTIHITAHUE YCTAHOBKH.

IIpu TexHMYECKOM HCIBITAHNH BEHTUWIALMOHHOMH YCTAHOBKH OIpPeiessieT:

a) MPOU3BOJUTENBHOCTh M TIOJHOE JaBJIEHUE BEHTUIISATOPA, a TaKXKe YacTOTy
BpallleHUs1 KOJIeca BEHTWISITOpAa U POTOPa AJIEKTPOJIBUTATENs;

0) pacxofpl yAalseMOro M MOJaBaeMOro BO3AyXa, CKOPOCTH JBIIKEHHUS BO3JyXa B
BEHTWIALIMOHHBIX KaHajaX, BHITYCKA €r0 U3 MPUTOYHBIX HACAJOK U OTBEPCTUM, BCACHIBAHUS B
CCUCHHUAX BBITSDKHBIX OTBEPCTHH, a TaKKe pacmnpeielieHue, pacxoa BO3AyXa MO OTIEIbHBIM
y4acTKaM BEHTUISILIMOHHOM CeTH;

B) TeMIeparypy MPUTOYHOTO M yJAISIeMOro BO31yXa, COMNPOTHUBIEHUE H
TETUIOTIPOUIBOIUTENILHOCTH KAIOPpU(PEPOB;

T') IPOITYCKHYIO CIIOCOOHOCTD U CONPOTUBIICHUE MbUICYJABIMBaTENeH U (UIBTPOB;

) OXJIQXK/IAIOLIYI0 MOLTHOCTh BO3yX00XJIaJUTENEH U XOJIOAUIbHBIX YCTAHOBOK;

€) XapakTep paboThl OPOCUTENBHBIX Kamep (pacxo/l U TeMIEpaTypy BOJbI, KOIUYECTBO
WCTIApSIOIIEHCS U KOHJICHCUPYIOIIEICS BJIarH);

) HaM4He TOJCOCOB WM yTEYeK BO3AyXa IO OTICIbHBIM JJIEMEHTaM CHCTEMBI
(BO31yX0BOIbI, (pr1aHIIbl, KaMephl, GUIBTPHI U KOHAUIIMOHEPHI).

Ilpy CcaHMTAPHO-TUTMEHMYECKOM MWCNBITAHMHM BEHTHISHUOHHBIX CHCTEM
onpeaeasiOT 00eCeunBaeT JIM BEHTUISILIMOHHAS CHCTEMA!

a) 3aJjaHHbIC 3HAUEHUS TEMIIepaTypbl, OTHOCUTEIBHON BIAXHOCTH U CKOPOCTH
JBUKEHMS BO3/1yXa Kak B paboyeil 30He MOMEIeHus], TaK U Ha padounx MecTax;

0) TpeOyemMy0 YHCTOTY BO3/lyXa KaKk B OTHOIIECHUU COJIEP’KaHUsS IMBUIH, TaK U Ta30B,
NIapoOB BPE/IHbBIX BEILLECTB U BJIary;

B) HEOOXOIMMYIO YHCTOTY, TEMIEpaTypy U OTHOCHUTEIbHYIO  BJIaXKHOCTb
MOCTYMAIOMIETO B IOMEIIEHNUE BO3/1yXa;

I) 3aJaHHbIC 3HAUEHUS TEMIIEPaTypbl, OTHOCUTEIBHON BIIAXXHOCTH U JIOMYCTUMOM
3aMbUIEHHOCTH U 3ara30BaHHOCTH BO3/yXa YAAJIEMOI0o U3 IOMELIEHHUS B aTMOCchepy.

O PeKTUBHOCTh CAHUTAPHO-TUTUEHUYECKOW BEHTUJISIUU CIEAyeT OMNpelneisTh B
TEIUIOE U B XOJIOJIHOE BPEMEHa rojla, TaK Kak OHA 3aBUCHUT OT HaAPYKHBIX METEOPOIOTHYECKUX
YCJIOBUM.

B nannoii paboTe caHUTapHO-TUTUEHUYECKHUE UCIIBITAHUS HE MPEIYCMOTPEHBI.

Anmnaparypa AJisl TeEXHH4eCKOro KOHTPOJIsl 32 pad0Toii BEeHTU/ISIIUOHHBIX CHCTEM

CornacHo T'OCT 12.3.018-79 "CucreMsl BEHTWJISIIIMOHHBIE. Metonbl
a9POJIMHAMUYECKUX UCIBITAaHUN" JJIs1 U3MEpPEHUsl JaBJIECHUN U CKOPOCTEN JBM)KEHUS BO3TyXa
B BO3/yXOBOJax (KaHauax) MOJKHBI ObITh BBIOpAaHbI Y4aCTKH C PAacCHOJIOKEHHEM MEpPHBIX
CCUCHHI Ha PACCTOSHUSIX HE MEHEE IIEeCTH rujapaBindeckux auamerpoB (D , M) 3a MecTom
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BO3MYIICHUsI TMOTOKa (OTBOABI, IIMOEphl, auagparMpl H T..) M HE MEHee MABYX
TUAPABIMYECKUX AUAMETPOB MEPE] HUM.

IIpy OTCYTCTBMM NpPSMOJIMHEHHBIX YYacTKOB HEOOXOAMMOM JUIMHBI JIOIYCKAeTCs
pacriojlaraTb MEpPHOE CEUYEHHE B MECTe, JENALIEM BbIOpPaHHBIA JUIsl U3MEPEHHs] y4acTOK B
orHomeHnH 3:1 B HampaBIeHWW JBWKECHUS BO3AyXa. [ WApaBIMYECKHNA JHAMETP
omnpeznensercs 1no Gopmyie

ph=2F

I1

rae  F- momas, M2, I1— IIEPUMETP CEUEHUS, M.

JlonmyckaeTcsi pa3MelaTh MEpPHOE CEYEHHE HENOCPEICTBEHHO B MECTE BHE3AITHOIO
paclIMpeHMs WM Cy)KEHHMs IoToka. Ero pasmep B 3TOM cioydae NPUHUMAIOT
COOTBETCTBYIOIIIMM HaUMEHBbLIEMY pa3Mepy KaHalla.

Koopaunarsl TOYEK M3MEpEHUN AABICHUN U CKOPOCTEH, a TAK)KE KOJIMYECTBO TOUYEK
onpenensorcs (GoOpMOH M pa3MepaMH MEpHOro cedeHus no puc.l. MakcumanbHoe
OTKJIOHEHHE KOOPJIMHAT TOYEK U3MEPEHUHN OT YKa3aHHBIX HA YEPTEKE HE JIOJKHO MPEBBIIATh
+10%.

AE - IRMERML peE

Puc.1 KoopauHaTsl TOuek n3MepeHuil 1aBIeHUI U CKOPOCTEN B BO31YX0OBOAAX
numuHApudeckoro ceuenus npu 100< D >300 mm

KonnuecTBo usmepeHuii B Kaxa0i TOUKE JOKHO ObITh HE MEHEE TpeX.

IIpu ucnonb30BaHUM aHEMOMETPOB BpEMsI U3MEPEHUS B KaKIOH TOUKE JAOJKHO OBITH
He meree 10 c.

Jis  a’poIMHAMMYECKMX WCHBITAHWM BEHTWIALMOHHBIX CHCTEM MpPHUMEHSeTCs
cleAyroias annapaTypa:

a) KOMOMHUPOBAaHHBIM TNPUEMHHUK JABIECHUS - JJIsI M3MEpPEHHs] JTMHAMHYECKHX
JIABJICHUH TTOTOKA MPU CKOPOCTSX JIBIKEHUS BO3yXa 0ojee 5 M/C M CTaTHUECKUX JaBJICHUH B
YCTAHOBUBIIMXCS TOTOKax (pHc.2);

] '
b +

KoMOuHMpoBaHHBI TNpUEMHHUK JaBieHHs] (MHEeBMoMmeTpuyeckas TpyOka [luto-
[TpanaTist)

0) muddepenmampHbIe MaHOMETPHI Ki1acca TouHoctd ot 0,5 1o 1,0 mo 'OCT 11161-
71, TOCT 18140-77 u Taromepsl mo I'OCT 2648-78 - nns peructpanuul IepernajoB
JIaBJICHUI;

B) anemomeTpsl 1o 'OCT 6376-74 1 TepMOoaHEMOMETPHI - AJISi U3MEPEHUsT CKOPOCTeH
BO3/lyXa HE MEHee 5 M/C;

r) OapomeTpsl kiacca ToyHocTH He Hiwke 1,0 - s u3MepeHus MAaBICHHUS B
OKpYKarolllei cpee;

1) pTyTHBIE TepMoMeTpbl kiacca TouHoctd He Hmxke 1,0 mo 'OCT 13646-68 wu
TEPMOTIAPHI - JUIT U3MEPEHUS TEMIIEPATYPhI BO3IyXa;
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e) mcuxpomeTpsl kinacca TouHocTH He Huxke 1,0 mo TOCT 112-78 - ansa u3mepeHus
BJIAKHOCTH BO3]lyXa.

Tpyoka IIurto-IIpaHaTasi cOCTOMT U3 JBYX TPYyOOK, BCTaBICHHBIX OJHA B APYIYIO:
BHYTPEHHSAS - COEJUHEHa C IIOJIylIapOBOM TIOJOBKOHM, HMMEMIIEHl OTBEpCTHE Ha KOHLE,
IpelHa3HaueHa JJi1 U3MEPEHUs MOJHOTO JaBJICHUSI; Hapy)KHasl - UMEET Ha COTHYTOM y4acTKe
JIBa OTBEPCTHS UI U3MEPEHUS CTATUYECKOT0 aBJICHUS.

[Tpu npoBeneHnN U3MEPEHU TPYOKY BCTABISIIOT BHYTPb Y€pe3 U3MEPUTEIbHBIC JTFOUKH
B CTEHKaX BO31yX0BOJOB. TpyOka ycTaHaBIMBaeTCs NEPHEHAUKYISPHO K OCH BO3JyXOBOJA
TaK, 4ToObl HAKOHEYHHMK €€ ObUI HampaBJeH MPOTHB IMOTOKA BO3yXa, a OCh HAKOHEYHHKA
ObL1a OBl apajUieIbHA TOTOKY BO3/1yXa (CM. TIJIaKaT Ha CTEHJIE).

Hcnonszyempiii B padore U -o0pa3Hblii BOJSHOW MaHOMETp IO3BOJISIET HU3MEPSTH
naBienue B kre/M>. JUist moydeHus JaBieHns B 11a H3MepeHHOe 3HAYCHHE TaBICHHS CIIELyeT
YMHOXXHUTb Ha 9,81m/c’. Ha puc.3 mokasaHa CXeMa M3MEpPEHHs IOJHOIO, CTaTUYECKOIo U
JUHAMUYECKOIro JaBieHui ¢ mnomompto TpyOku Iluto-Ilpanarins u Ttpex BoasHeix U -
00pa3HbIX MAaHOMETPOB.

[Ipu ckopocTsx BO3AyXa B  BO3JyXOBOJAaX MEHeEE S M/C  HCIOJB3YKTCS
MuUKpoMaHoMeTpbl. Cxema npucoenuHeHus: TpyOku [luro-Ilpanaris k MukpomaHomeTpam
HoKa3aHbl Ha puc 4.

B neBoii yactu puc.4 nokazaHa cxema MPUCOETUHEHUS IIJAHIOB PUEMHHUKA JaBJICHUS
K MUKPOMaHOMETpY IIPU U3MEPEHUU JIaBJICHUN Ha BCACBIBAIOILIEH CTOPOHE BEHTUIISALIMOHHOM
yCTaHOBKM. Tak Kak IpU 3TOM BHYTPH BO3/1YyXOBOJA JaBJIEHWE MEHbIIE aTMOC(EpPHOro, TO
HIDKHUH MaHOMETp, COCIUMHEHHBIM LUIAHIOM C KOHIOM TPYOKHM CTaTMYECKOIro IaBJICHMUS,
MOKa)KET CTATUYECKOE JABJIEHUE B MUJUIMMETPAX BOJSHOTO CTOJ0A (MU B KUJIOTPAaMM-CHJIaX
Ha KBaJpaTHBIA METP), U CTOJIOUK JKUIAKOCTH B HEM OyJeT MOJHAT aTMOC(EPHBIM JaBlieHUEM
Ha YpOBEHb IIOHM)KCHHOI'O JaBJ€HUS B BO3QyxoBoae. Ha BcaceBaromen CcTropoHe
BEHTWJIAITOpA CTaTU4YecKoe JlaBieHue Ps Oyner MakcuMallbHbIM, HO C OTPULIATEIbHBIM 3HAKOM.

Puc.3. Cxema uzMepeHus MoJIHOT0, CTAaTUYECKOT0 U AMHAMUYECKOTO J1aBJIECHUH C
nomo1nbto Tpyoku ITuto-IIpanaris

Puc.4. Cxema coenunenus Tpyook ITuro-IIpanaris ¢ MUKpoMaHOMETpaMu
Junamuueckoe mnaBineHue Py (HE3aBUCMMO OT TOro, MPH KakoM H30BITOYHOM

CTaTUYCCKOM OAaBJICHUHW IABUMIKETCA BO3AYX - IOJOXUTCIBHOM WA OTpI/IHaTeJ'IBHOM) BCeTJa
IMOJIOKHUTECIIBHO. HO3TOMy MOJIHOC JAaBJICHUC, PABHOC aJIFC6paI/I‘-ICCKOI7I CYMMEC CTATHYCCKOI'0 U
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JUHAMUAYECKOTO JIaBJICHUH, MO IOKA3aHUIO JIEBOTO MaHOMETpa Oy[eT Mo abCONIOTHOMY
3HAYEHUIO MEHbBIIIE CTATHYECKOTO U 110 3HAaKy OTPHUIATEIBHO.

[TpaBblif MaHOMETp MPHUCOETUHEH K JIBYM KOHIIAM IMPHEMHHUKOB JIaBJICHUS U TIOKA3bIBACT
Pa3HOCTb MOJIHOTO M CTaTUYECKOTO JaBICHUIA:

Py=-P—(-Ps) =Ps— P =Py,

Tem cambIM OATBEPKAAETCS, YTO Py MOJIOKUTENBHO.

B npaBoii yactu puc.4 nokasaHo pacupeeleHue 1aBIeHUs B BEHTUISIIMOHHOM CeTH 3a
BEHTWISITOPOM, TJie B BO3AYXOBOJE JAaBiieHHWE Bo3ayxa Oosbie armocdepHoro. CoriacHo
ATOMY YCIIOBHIO MaKCHMallbHash Pa3HOCTh BBICOT YPOBHEH KHUJIKOCTH OyJeT MpH MU3MEPEHHU
MOJIHOTO JIaBJICHUS HA JIEBOM MaHOMETpPE, TaK KaK

P =Pst Pqy.

[Tpu monoxutensHOM 3HaKe Ps 3Ta cymMMa yBeIMYMBAETCs, MOKAa3bIBAEMOE MPaBbIM
MaHoMmeTpoM Ps 6ombire atmochepHoro.

YacTrora BpalleHMsl KoJieca BEHTWISITOpa M Baja  3JeKTPOABHUrartess
onpeaeasieTcsi C IOMOIIBIO TAXOMETPA U CYETUNKA 0OOPOTOB.

Cornacno I'OCT 12.3.018-79 ucnbiTaHus cienyer NpoBOIUTH HE paHee yeM uepes3 15
MUH TI0CJI€ ITyCKa BEHTWJIALIMOHHOTO arperara,

[Tpu ucnbITAaHUSIX U3MEPSIIOT:

0apoMeTpUYECKOE TaBJIICHUE OKPYKAIOIIeH BO3IYIIHON cpeabl B, Ha(KFC/MZ);

TEMIEpaTypy [epeMeliaeMoro BO3[AyXa CYXHM U BIQXHBIM TEpPMOMETpaMU
cootBerctBeHHo tu tlleg , °C;

TeMIepaTypy Bo3ayxa B pabodeii 30He momeneHus t, , °C;

JIMHAMIYECKOE JaBIICHIE IOTOKA BO3IyXa B TOUKE MEPHOTO ceuerns Pg;, [Ta(kre/m?) ;

CTaTMUYECKOE JIaBJICHUE BO3/1yXa B TOUKE MEPHOI0 ceu3Hus Ps IMa(xre/m?);

MOJTHOE JTABJICHHUE BO3/IyXa B TOUKE MepHOTO ceueHust P; , [1a (krc/ MZ);

BpeMsl epeMeIIeHNs aHEMOMETpa IO IUIOIIA i MEPHOTO CeueHus, T ,C;

YHUCIIO JIEJIEHUH CUETHOrO MEXaHu3Ma 00OpPOTOB MEXAHHYECKOT0 aHEMOMETpaA 3a BpeMs
T 00BOJIa ceueHus Ny,

YHCII0 000POTOB N KOJIeca BEHTUJISITOPA U Bajla 3JIEKTPOABUTaTENs, paa(00/MUH).

HasHauyeHue 1 XxapaKTepuCTMKM Bo3ayxopacnpeaenurenei

B oroM pasgene pacCMOTpEHBl Ha3HAYEHWE, YCTPOMCTBO M INPUHLHUI JEHCTBUSA
BO3AYIIHOTO JyIIa U BO3yXOpaclpeaeauTeNs IPUCTEHHOTO.

Bo3aymiaeie nymu - Hanbosnee 3pPeKTUBHOE CPencTBO oOecreueHrs Ha MOCTOSHHBIX
pabouux MecTax HOPMAaTHBHBIX HapamMeTpoB Mukpokiumara. OcoOeHHO 3(hdeKTuBHO
NpPUMEHEHHE BO3AYIIHBIX IyIIeH MPH TEIUIOBOM OOJydeHHH paboumX y MPOMBIIUICHHBIX
neueil, mpu paboTax ¢ HarpeTbIMU CIUTKAMH, 3arOTOBKAMHU.

| | —

‘ U

h— 3
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Puc.5. lymeBoii maTpyOOK ¢ BEpXHHUM T0IBOZIOM Bo3ayxa tuma [1/IB: | - BozmyxoBor; 2
- KOopmyc; 3 - HalmpaBISIONIas pelIeTKa
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Cucremsl, oAaroIyMe BO3AyX s BO3AYIIHBIX AYIIEH, HEIb3sl COBMEIIATh C CUCTEMaMHU
IPUTOYHON BEHTWISALIUU.

Jlns obecnieuenus Ha pabodyeM MeCTe 3a/laHHbIX TeMIlepaTyp U CKOPOCTeH BO3yXa OCh
BO3JIYIIIHOT'O IIOTOKA HAIIPABJISIOT Ha IPY/b YEI0BEKAa TOPU3OHTAIBHO WIH CBEPXY IO YIIIOM
45°, a nns obecrieueHus: TONMYCTUMBIX KOHIIGHTpAIMil BpEAHBIX BELIECTB €€ HaNpaBIsOT B
U0 (30HY JABIXaHUs) TOPU3OHTAIBHO WK CBEPXY MO yriioM 45°.

[Tpu nymmpoBaHuu MO CHocoOy HUCHANAOUIErO MOTOKAa BO3AYX MOJaeTcs Ha pabodee
MECTO CBEPXY C MUHUMAJIBHO BO3MO>KHOI'O PACCTOSIHUS CTPYEHM OO0JIBILIOTO CEUEHUs U ¢ MaJIOi
CKOPOCTBIO, IPH 3TOM TpeOyeTcss MEHBIIMH pacxoi BO3AyXa M MEHbIAs CTENeHb €ro
OXJIQKJIEHUS 110 CPABHEHUIO C OOBIYHBIM BO3AYIIHBIM JAYIIEM.

Kpome cranroHapHBIX, IPOMBIIUIEHHOCTh BBIMYCKAEeT MEPEABUKHBIE a’3paTopbl THUIIA
[TAM-24 u np., KOTOpBIE MPUMEHSIOT JJIs1 00CITY>)KMBaHUS IIJIOMIAJI0K, HA KOTOPBIX paboTaroT
HECKOJIBKO YEJIOBEK.

Bo3ayxopacnpeaeauTeau pas3id4YHbIX THUIIOB HCIOIB3YIOTCA JUIS  PAaCIpeNelICHUs
MPUTOYHOIO BO3AyXa [UISl BEHTWISLIMM, HArpeBaHUs M OXJAXICHHUS IOMEIICHUH, Kak
IIPaBWJIO, HEUIOTEPMHUUECKUMU TYpPOYJIEHTHBIMH CTPYSAMU (KOMIAKTHBIMU: BEEPHBIMU HIIU
3aKpY4YEHHBIMH).

B nmpaktHke MCIONb3yIOTCS HWIMHIPUYECKNE U KOHUYECKHUE, IPUCTEHHBIE, ITaHEIIbHBIE,
JKIIO3UIMHBIE M IIEJEBble,  MPHUKOJIOHHBIE,  IOTOJOYHbIE WM  JPyrU€  THIIbI
BODAYXOPACIPEACIIUTENEH B 3aBUCHMOCTH OT UX HA3HAYEHHUS U YCIIOBUM IIPUMEHEHMUS.

Ha puc.8 nokaszaH TpexCTOpOHHUN NPUCTEHHBIA BO3ayxopacnpenenurenb tuna Bl

IpeIHa3HAYEHHBIH IS 024 BO3/lyXa HENOCPEICTBEHHO B pab0dylo 30HY.
Bud4
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Puc.6. [Ipuctennslil Bo3nyxopacmnpenenurens Tuna BI1

TpexcropoHHHEe mpucTeHHBIE Bo3ayxopacnpenenurenu tunos BII u  HB
ycraHaBnuBatoTcss Ha ypoBHe 0,7-2.5 M or mona. Ilpu BbIXOAE CTpysd OTKIIOHSETCS OT
ropusoHTayii Ha 8-10° B HampaBlieHUM [BWKEHUS BO3JyXa B BO3JyX0Boje. Pacuer
IIPUCTEHHBIX BO3AYXOpaclpeesInTeNel MPUBEAEH B [S] M Ipyroi crenuaibHOM IUTEpaType.

[Topsox BeINONHEHUS PaOOTHI:

1. HM3yuuTh TEOpETHUYECKHUI MaTepHuall.

2. OnpenenuTh OCHOBHBIE TEXHUYECKHE TapaMeTphl BEHTHWISIIMOHHON YCTaHOBKH:
MIPOU3BOIUTENILHOCTh BEHTWIATOpA, Ly, MONMHBIA Hamop BeHTWIsATOpa, Py npu
3aJIaHHOM  4acTOT€ BpalIeHUs Kojeca BEHTWIATOpa N M pacxoqyeMyro
AJIEKTPOBUTaTENIEM BEHTHIIATOPA MOIIHOCTD, N.

3. TMoctpouTh XapaKkTEpUCTHKY BEHTHIISIIHOHHON CETH.

Texnuka 0e30MaCHOCTH NPH BbINOJTHEHNH JIAa00PATOPHBIX padoT.

1. Bce crynmentsl, cBsizaHHBIEe ¢ paboTOMl B jabopaTopuu, O0sS3aHBI TPOUTH
UHCTPYKTaX IO O€30MacHOMY BBIMOJIHEHUIO PAabdOT, O YeM paCIMCHIBAIOTCS B JKypHale
MHCTPYKTaXka [0 TEXHUKE OE30MMaCHOCTH.
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2. K pabortam mo skcrutyaranuu snekTpoyctanoBok a0 1000 B (ycraHOBOYHBIX,
OCBETHUTEJIbHBIX, TEXHUYECKHX CPEICTB OOYUYEHMS] M DJIEKTPUUECKUX MAIIUH) JOMYCKAIOTCS
Juia, OpoUIeNUIMe MEIUIMHCKUI OCMOTp M HUHCTPYKTaX 10 oxpaHe Tpyna. He
3JIEKTPOTEXHUYECKOMY TE€pPCOHANY, AKCIUTyaTHUpyromeMy »siiektpoycraHoBku a0 1000 B,
IpOIIEANIEMY HHCTPYKTaX U IMPOBEPKY 3HAHHUH 1O 3JIEKTPOOE30MacHOCTH, MpUcBanBaeTcs |
KBaJIM(UKAIIMOHHAS TPyMIa JI0Mycka ¢ oOpMIICHUEM B KypHalle YCTAHOBJICHHON (HOpMBI €
0053aTeNIbHON POCIIHUCHIO TPOBEPSIOLIETO U IPOBEPSIEMOTO.

3. Bce nuia, cBsizanHbie ¢ paboTON B 1aOOpaTOpHH, JOJKHBI COOTIOATH MpaBuiIa
BHYTPEHHETO TPYI0BOI'0 pacHopsIKa, yCTAHOBIIEHHBIE PEXKUMBI TPY1a U OT/bIXA.

Bomnpocs! 1151 cobeceoBanus:

1. Tunbl BEeHTUIIALIMH.

2. OCHOBBI pacyeTa BO3yX000MeHa.

3. OuncTKa BEHTUISIIUOHHOTO BO3yXa.

4. Nonusamus Bo3ayxa.

5. TpeOGoBaHusi mpenbsABIIEMblE TPH TEXHUYECKOM HCHBITAHUM BEHTWISIIMOHHON
YCTaHOBKH.

4.CaHUTAapHO-TUTUEHUYECKHUE HOPMBI TPEABSBIISIEMbIC IPU TEXHUYECKOM HCIIBITAHUH

BEHTUJISIIIIOHHBIX CUCTEM.

5. Anmaparypa JIst TEXHUYECKOTO KOHTPOJIS 32 pPa0OTOM BEHTHIISIIIUOHHBIX CUCTEM

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

1. IlepeyeHb OCHOBHOM JINTEPATYPHI:

1.CoBpemeHHBIE MaTepualibl U CUCTEMbl B CTPOUTENBCTBE [DIEKTPOHHBIM pecypc:
METOAMYECKHE YKa3aHMsI K BBHIMOJHEHUIO pacueTHO-TpaprIecKoi padoThl Al CTYIEHTOB
Bcex (popm obOyuenus nampasineHuit nmoarotoBku 08.03.01 CrpourtennsctBo u 08.05.01
CTpouTENnbCTBO YHUKAIBHBIX 3[JaHUA W COOPYKEHMH/ — OJEKTPOH. TEKCTOBBIE
naHHble.— M.: MOCKOBCKHI rocy1apcTBeHHbIN cTpouTenbHblil yHUBepcuteT, DbC ACB,
2015.—40c.

2.Kanyctun, ®.JI. CBoiicTBa CTPOUTEIBHBIX MAaTEpPHAIOB MU WU3JENIHNA: 1a00paTOPHBIH
IPaKTUKYM : yueOHo-MeTonndeckoe nocodue / @.JI. Kanyctun, A.M. Cnupunonosa, 1.B.
®omuHa ; MuHucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit @enepauuu, YpaibCKuii
dbenepanbHblii yHUBEepcUTeT uMeHU mnepBoro Ilpesunmenta Poccum b. H. Enbuuna. -
ExarepunOypr : U3narensctBo Ypanbckoro ynusepcurera, 2014. - 93 c.

3. iBopkuH, J.U. Ctpoutensnoe matepuanosenenue / JI.W. JIsopkun, O.JI. JIBopkuH. - M.
: Undpa-Unxenepus, 2013. - 832 c.

2. IlepevyeHb NONMOJHUTEIBHOM JTUTEPATYPHI

1. [Honromonos, C.II. CoBpeMeHHbI cnpaBouHUK 1o rtuncokaprony: C. IL
HonromnonoB- PoctoB H/[l: ®enukc, 2009.1. bageun, I'"M. CnpaBoyHUK CTpOUTENS:
cupaBouynuk/ I'. M. banpun, B. B. Ctebakos- M.: ACB, 2007.

2. Kaprpaiir, I1. Kupnuunas knagka. Ypoku mactepa: [mep. ¢ anrn.])/ I1. Kaprpaiir-
CIIG.: BXB-IlerepOypr, 2011.

3. M.M. TI'anmmoes, .M. I'ycokos, JI.K. Epmonenxo, B.W. JIluabkos, E.T. Ceposa, b.A.
Crenanos, 0.B. ®unumonoB. CtpoutenbHble MaTepuansl. YueOoHuk. — M.: M3-garenscTBo
ACB, 2004. — 440 c.

4. UYapuanumze, A.Ill. MeramioBenenue: koHcnekT jeknmii/ A. 1. Yasuanumgze- M.:
JeJIn npunr, 2008.

5. PrioneB, U.A. CtpoutenbHoe MaTepuaioBeeHue: Yueod. mocoOue st CTPOUT. CIIell.
By30B/ U.A. PpiObeB- M.: Briciias mkoma, 2004.

6. Tlomos, K.H. Onenka kauecTBa CTPOHMTENBHBIX MaTepuaioB: YueO. mocoome/ K.H.
[Tonos, M.b. Kagno, O.B. Kynskos- M.: Beicias mkona, 2004.
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7.  Texuomorust 6ETOHA, CTPOUTENBHBIX M3ACTHA U KOHCTPYKIHMI: Y4eOHUK A BY30B/
FO.M.baxenos, JI.A.Anumos, B.B.Boponun u ap- M.: U3n-so ACB, 2004.

8. Tlomos, K.H. Ctpourensusie marepuansl u usgenus: Yueonuk/ K.H. ITonos, M.b.
Kanno- M.: Beiciias mkoia, 2002.

9. CoBpeMeHHBIC OTJIEIIOYHBIC U OONUIIOBOYHBIE MaTepualsl/ o pen. A.H. FOnauna.-
PocroB u /Jlony. ®ennkc, 2005.

Ilepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTepHET», HEOOGXOTUMBIX /IJIsl OCBOCHHSI THCHUTIJIHHBI
www.tehlit.ru- Dnexrponnas OMOIMOTEKA TEXHUYECKOU JINTEPATYPhI
dic.academic.ru — Online cioBapu ¥ SHIMKIONEIAN
www.techdocument.info — TexgokymeHT - JIOKyMEHTHI Uil WHXKEHEpa, CTPOUTEIS,
HPOCKTHPOBIHKA, CTYICHTA. ..
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

[Isaturopckuit uuctutyt ($punuan) CKOY

MeTtoanyeckue yKasaHus
M0 OPraHU3alUU U TTPOBEACHUIO CAMOCTOSITEIIbHON PabOThI
Mo JucHUILIMHE ««HXeHepHbIe CUCTEMBI 3JaHUIN U COOPYKEHUH (TerIora3ocHa0 eHue ¢
OCHOBaMHU TETUIOTEXHUKH )»
Jutst cTyaeHToB HanpasieHus noarotoku 08.03.01 CtpourenscTBo
HaNPaBICHHOCTH (PO ITh) «CTPOUTEITHCTBO 3MAHUIA U COOPYIKEHUI

ITaturopck, 2025
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Metoauyeckue ykazaHhs W 3aJaHUS U1 BBINOJIHEHHS] CaMOCTOSITENIbHOM pabOThI
CTyIeHTaMM 10 gucuuiuiMHe «VIHKEHEepHbIE CHCTEMBl 3JaHUM U COOPYXKCHUH
(Termora3ocHa®XXEHHUE C OCHOBAMHU TEIUIOTEXHUKH)» IO HAMPABJICHUIO TOATOTOBKU
OakamaBpoB: 08.03.01 CtpouTenbcTBo.

MeTtoaudeckoe yka3aHHE COJEPKUT BEChb HEOOXOAMMBINA MaTepHall JUIsl BHIMOTHCHHUS
CaMOCTOSITEeNIbHOI padoThl Mo aucHuIuinHe «H)XeHepHble cUCTeMbl 3JaHUN U COOpY>KEHUM
(TerorazocHa0XeHUE ¢ OCHOBAMU TETUIOTEXHUKH)».

B n1aHHOM METOAMYECKOM YKa3aHMM TMPUBENEHbI TEMbl M  BOMPOCHl IS
CaMOCTOSITENIbHOTO HU3yUYEHUSI.
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1. Ob6umas xapakTepUCTHKA CAMOCTOSITE/ILHOI PadoThI CTyIeHTa

CamocTosTenpHas paboTa — 3TO BUJ YI€OHOU JEATeIbHOCTH, BBITIOTHICMBIN YIalTuMCs
0e3 HermocpeJCTBEHHOTO KOHTAKTa C MpENoJaBaTesieM WM YIpPaBseMbli HpernogaBaTesieM
OTIOCPEIOBAHO Yepe3 CHEUUaNTbHbIe Y4eOHBbIE MaTepUalbl; HEOTheMJIeMOe 00s3aTenbHOe
3BEHO Ipolecca o0ydeHUsl, peycMaTpuBaroliee Mpex/e BCEr0 WHAWBHIYAIBHYIO paboTy
yUYaIIUXCsl B COOTBETCTBHHM C YCTaHOBKOW TIpEMOjaBareNs WIA YYeOHHKA, MPOTPAMMEI
00yJeHUsI.

Ha coBpeMEHHOM 3Tame caMOCTOSITENbHYI0 pabOTy CTyIEHTa CIEAyeT pa3leliuTh Ha
paboTy ¢ OyMaXHBIMH HCTOYHHKAMH WHQPOpMAIUH, T.€. Y4eOHMKAMH, METOJAHYECKUMHU
nocoousiMu, MoOHorpadusMu, IKypHaTaMd ¥ T.Jd. W DJIEKTPOHHBIMH HCTOYHUKAMHU
uH(pOpMAaIINH, T.€. IOCTYII K AJIEKTPOHHBIM pecypcam uepe3 HTepHeT.

CeromHss CcaMOCTOSATENbHYIO pabOTy CTyIEHTAa HEBO3MOXXHO TMPEACTaBUTh 0e3
UCIIOJIB30BaHUsT WH(OpPMAaIMOHHOW ceTH — WMHTepHeT. HeoOXoauMOCTh HCIOIB30BaHHS
HHTepHeTa BO3HHMKAEeT HE TOJBKO MPU TOATOTOBKE K IPAKTHYECKUM M CEMHHAPCKHM
3aHATUSAM, HO, B OOJIBIICH CTENEHW, TPU HAIMCAHWU PA3JIMYHBIX HCCICIOBATEIbCKUX H
TBOPYECKHUX PabOT. MHOTHE COBpEMEHHbIC MOHOTpaduu, TEPUOJHUECKUE JKYPHAIIbI H3IaHbI
TOJIBKO B JICKTPOHHOM BHUJIC H C HUMHU MOXHO TTO3HAKOMHTHCS TOJIBKO B IHTEpHETE.

Hesn u 3agaudm caMOCTOSITEIbHONH PadoThl: (HOPMHUPOBAHHE CIOCOOHOCTEH K
CaMOCTOSITEIFHOMY ~ TIO3HAHUIO W OOy4YeHHIO, TIOMCKY JIUTEeparypbl, OO0OOIIEHHIO,
O(QOPMIICHHIO W TPEACTABICHUIO TMOJTYYCHHBIX PE3yJbTaTOB, MX KPUTHUYECKOMY aHAIU3Y,
MIOUCKY HOBBIX M HEOPIMHAPHBIX PEIICHHH, apryMEHTHPOBAHHOMY OTCTaWBAaHHIO CBOUX
NPE/IOKEHUH, YMEHUI IMOATOTOBKY BBICTYIUICHUI U BEJACHUS JUCKYCCUH.

KoMnerenuuu oﬁyqalomerocﬂ, (bopMupyeMble B pe3yJbTaTe OCBOCHUA NUCHUITIMHBI

Nunexc DopMyJIHpPOBKA:

Crnioco0eH npuHUMAaTh petleHus B NpopecCHOHaNbHON cepe, UCIOIIb3YSl TEOPETHUECKHE
OIIK-3 | ocHOBBI U HOpPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIHLHON MHAYCTPUM M SKUIHIIHO-
KOMMYHAJIbHOTO XO3511CTBa

Crnoco0OeH HuCHonb30BaTh B MPOGECCHOHATBHON NEATENBHOCTH PACIOPSAIUTENBHYIO U
OIIK-4 | mpoeKTHYI0 JOKYMEHTAIMIO, a TaKKe HOPMATHUBHBIE TPABOBBIE aKThl B OOJACTH
CTPOUTEIBCTBA, CTPOUTEIBHON MHAYCTPUU U KHIIMITHO-KOMMYHAJIBHOTO XO031CTBa

2. IlaaH - rpauK BbINOJTHEHHS] CAMOCTOATEIbHOI padoThl

Komer CpencrtBa u O0BeEM 4acoB, B TOM YHUCIIE
peanu3yeMsbIX TEXHOJIOTHUHU CPC | KonraktHast | Bcero
. Bun nesarenpHOCTH
KOMIIETEHIIHH, OLIEHKHU pabora c
CTYJICHTOB
UHANKaTOpa(o npenojaBaT
B) eneM
Ounas ¢popma 00yueHust
1 cemectp
OIIK-3 IToaroroBka x OTtuér 45 0,5 5
(UI-1 OIIK-3; MPaKTUYECKUM (MrCHbMEHHBIN)
NJI-2 OIIK-3; 3aHATUSAM
N-3 OIIK-3) CaMOCTOSITEIBHOE ColecenoBanu 63 7 70
OIIK-4 (M-1 | uzyuenue mureparypbl e
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OIIK-4; 10 TEMaM
WJI-2 OIIK-4; Ne 1-6
nJ1-4 OIIK-4; IToaroroBska k OtuéTr 4,5 0,5 5
NJ-5 OIIK-4, 1a00paTOpPHBIM (TMCHEMEHHBIH)
NJI-6 OIIK-4) 3aHITHSIM
Brimonnenue KonTponpHas 45 0,5 5
KOHTPOJILHON PaOOTHI pabora
Tecr TectupoBanmue 45 0,5 5
Hroro 3a 5 cemectp | 81 9 90
Wroro | 81 9 90

3. MeToauyeckune yKa3aHusi 0 H3YYeHHI0 TEOPETHYECKOT0 MaTepHuasa

[Ipu caMoOCTOSITEIbHOM M3y4Y€HUH TEOPETUUYECKOTO Marepuaia Mo JUCUUILIAHE
"NHxkeHepHble CHUCTEMBl 3JaHUN M COOpPYKEHUH (Tersiora3ocHa0XKeHHE C OCHOBAMU
TEIUTOTEXHUKH )" CIIEAYET MPUICPKUBATHCS CICIYIONIMX OONINX yKa3aHUH:

Yka3aHnus 1o opraHu3auuu padoTsl ¢ JUTEPATYPOil

PaGora ¢ nurepatypoit - o0s3aTeIbHBIH KOMIIOHEHT JIO00H HAy4YHOU JesSTENbHOCTH.
Cama Hay4Has TUTepaTypa SABJISETCS BBICIIUM CPEICTBOM CYILIECTBOBAHMS M PA3BUTHS HAYKU.
3a BpeMs NpeObIBaHMA B BBICIIEH MLIKOJE CTYAEHT AOJDKEH H3YyYUTh U OCBOUTH MHOTO
y4eOHUKOB, CTAaTeH, KHUT U APYrod HEOOXOAWMOW il OYyAYILEro CrlenualnucTa JUTepaTyphl
Ha POJHOM M MHOCTPAaHHOM s3bIKax. B cBs3M C 3TuUM mepes CTyAEHTaMH CTOUT OoJibLiasi U
BaYKHasl 3aJ1a4a - B COBEPILEHCTBE OBJIAJIETh PAllMOHATIBLHBIMU MpUEMaMHu paboThl ¢ KHUKHBIM
MaTEepUAJIOM.

[Ipucrynas k paboTe Hajx KHUTOM, CleIyeT CHayajda O3HAKOMHUTHCS C MaTE€pUajoM B
LIEJIOM: OIJIaBJIGHUEM, aHHOTAllMeH, BBEJCHMEM M 3aKJIIOYEHUEM IyTeM O€rjoro 4reHus-
POCMOTpa, HE Jeasi HUKAKUX 3aluceil. DTOT MPOCMOTP MO3BOJIUT MOJIYYUTh IPEICTaBICHNE
000 BceM Marepuaie, KOTOpblii HeOOXOAUMO YCBOUTb.

Ilocne asroro cnenyer nepexoauTb K BHHUMATEIBHOMY UYTE€HHIO - IITYAUPOBAHHIO
MmaTepuaja MO [JlaBaM, pasjenam, mnaparpadgaM. OTo camas BaxHas 4acTb pabOThl IO
OBJIAJICHUIO KHWXHBIM MarepuasioM. Yurtath crnenyer npo cebs. (Ilpum stom wyuraromumii
MEHbIIIE YCTaeT, ycBauBaeT MaTepuall MpuMepHo Ha 25% ObIcTpee, 110 CPAaBHEHHIO C YTEHUEM
BCJIYX, IMEET BO3MOXHOCTb Y/IE€IUTh O0JIbIlIe BHUMAHUS COAEPKAHUIO HATUCAHHOTO U JIydIlle
OCMBICTHTD ero). Hukorna He cienyer o0XoaAuTh TpyJaHbIE MecTa KHUTH. VX Hajgo 4urTaTh B
3aMeJIJIEHHOM TeMII€, YTOOBI JIy4Ille TTOHSTh U OCMBICIIUTb.

PexomeH1yeM BO3BpaIaThCsi K HEMY BTOPOM, TPETHil, YeTBEPTHIH pa3, 4ToObl TO, YTO
OCTAJIOCh HEITOHATHBIM, IONOJIHATH U BBIICHUTH ITIPY TOBTOPHOM YTEHHH.

W3yuas kHUry, Hajgo oOpamjaTb BHUMAaHHE Ha CXEMBbl, TAOJMIbI, KapThl, PUCYHKU:
paccmaTtpuBath HMX, OOJyMbIBaTh, aHAJIM3UPOBATh, YCTAHABIMBATH CBS3b C TEKCTOM. OTO
IIOMOJKET MOHATh U YCBOUTh U3y4aeMblid MaTepual.

[Ipyn uTeHMM HEOOXOAMMO IOJIBL30BATHCSA CJIOBAPSAMHU, UYTOOBI BCSKOE HE3HAKOMOE
CJIOBO, TEPMHH, BBIpa)K€HUE OBIJIO MPAaBUIBHO BOCIIPUHSTO, IOHITO U 3aKPEMJIEHO B AMSITH.

Hano ctpemutbes BeIpaboTaTh y ceOst HE TOJIBKO CO3HATENbHOE, HO U Oeryioe YTeHHe.
Oco0eHHO 3TO yMeHHe Oy/IeT MOJIE3HBIM NP MEPBOM MPOCMOTpe KHUTH. OOBIUHO CTYIEHT -
2 Kypca npy U3BECTHOM TPEHUPOBKE MOKET BHUMATEIBHO M COCPEIOTOUYEHHO MpounuTaTh 8-10
CTpPaHMI] B 4ac MU clelaTh KPaTKUE 3alUCH IMPOYUTAHHOTO. MHOTME CTYJIEHTHl IPOYUTHIBAIOT
5-6 ctpanull. D10 KpaiiHe Mano. CIMIIKOM MEJICHHBIH TeMIT YT€HHs He MO3BOJHUT U3YYUTh
MHOTHE Ba)KHbIE€ U HYXHbI€ CTaTbU KHUTH. OOydasichb OBICTPOMY UTEHHUIO (CaMOCTOSATEIbHO
WIN Ha CTIEUANIBHBIX Kypcax), MOXKHO MPOYHUTHIBaTh 10 50-60 cTpaHuIl B yac u gaxe Oonee.

67



OnHOBpEMEHHO MPHOOPETAETCS CIIOCOOHOCTh KOHIIEHTPUPOBATHCS HA BAXKHOM M CXBAaThIBATh
OCHOBHOM CMBICJ TEKCTA.

3anuch W3ydaeMoro - Jiydinas omopa maMmsTH mnpu pabote ¢ KHuUrou (Tem Oonee
HayyHOIi). UuTas KHUTY, CIEIyeT JelaTh BBITUCKU, 3aPUCOBKHU, COCTABISATh CXEMbI, T€3HCHI,
BBHIMMCHIBATh ITUQPHI, UTAThI, BECTH KOHCIEKTHI. 3alHMCh W3y4aeMOH JIUTEpaTyphl JIydIle
JIeNIaTh HArJsAHOM, JIeTKO 0003puMOii, pacusieHeHHOM Ha a03albl U MyHKTHL. UTO mpoduTaHo,
MPOJIyMaHO U 3allMCaHO, TO CTAHOBUTCS JEUCTBUTEIBHO JUYHBIM JOCTOSHUEM PabOTaIOIIETo
C KHUTOM.

OCHOBHOUM MPUHIHUIT BBIMUCHIBAHUS W3 KHHUTU: JIMIIb CaMO€ CYIIECTBEHHOE U B
Kparyauiiei ¢gopme.

Paznuyarot Tpu 0OCHOBHBIC (HOPMBI BBIITACHIBAHHS:

1. JlocnoBHas BBIMKMCKA WJIM LHUTAaTa C LEJNbIO MOAKPEIUICHUS TOTO WJIA HHOTO
MOJIOKEHHUS, aBTOPCKOTO J0BOAA. DTa (opMa MPUMEHSETCS B TEX CIydasX, KOTJa HEelb3s
BBIMKICATh MBICIIb aBTOpPAa CBOMMH CIIOBaMH, HE PUCKYS HOTEPATh €€ CYTh. 3alUCh IUTATHI
HAJ0 MPAaBWILHO O(OPMHUTH: OHA HE TEPIIUT MPOU3BOIBHON MOJMEHBI OJHHUX CJIOB JAPYTHUMHU;
KOKAYI0 LUTATy HAJ0 3aKJIIOYUTH B KaBBIUKH, B CKOOKax yKa3aTh €€ MCTOYHUK: (paMUIIUIO U
WHULIUAJIBI aBTOpA, HA3BaHUE TPYy/Aa, CTPAHUILy, FOJ1 U3JaHUs, HA3BaHUE U3aTEeIIbCTRA.

[utupoBanue cieayeT MPOU3BOAUTH TOJBKO IIOCJIE€ O3HAKOMIICHHS CO CTaTbeil B
1EJOM WM C OMIKaWIIUM K I[UTaTe TEKCTOM. B MPOTHBHOM cilydae MOXKHO BBIXBaTHTh
OTJIeIbHBIE MBICIH, HE BCErJa TOYHO WJIM TOJHO OTPa)Kalolue B3TJISAbI aBTOpA Ha JAaHHBIN
BOIIPOC B LIETIOM.

Kcepo- u ¢QoroxonupoBanue (CKaHUPOBAHHE) 3aMEHSET pacTOYarollee BpeMs
BBITIMCHIBAHUE JOCIOBHBIX IUTAT!

2. Boinucka "mo cmbicy" winu Te3ucHas popMa 3anuc.

Te3ucel - 3TO KpaTko CPOPMYIMPOBAHHBIE CAMUM YHUTAIOIIUM OCHOBHBIE MBICIIH
aBTopa. D10 camas myumias ¢opma 3anucu. Bce BUIbI HaydHBIX pabOT OyayT Oe3ympeyHbl,
eciu OyIyT HAUCaHbl TaKUM 00pa3oM. [lemaercs Takas BBITMCKA C TEMH K€ MPaBWIAMU, YTO
U JIOCJIOBHAs ITUTATA.

Te3ucel ObIBAIOT KpaTKHUE, COCTOSIIIME W3 OJHOTO MPEJIOKEHUs, 0e3 pa3bsICHEHHH,
MPUMEpPOB U JI0Ka3aTenbCTB. [ TaBHOE B Te3ucax - yMEHHE KpaTKO, 3aKOHYEHO (He Tepsis
CMBICIT) CPOPMYITHPOBATH KaXKIbI BOIPOC, OCHOBHOE TMoJioxkeHHEe. OBIIaJieB MCKYCCTBOM
COCTaBJICHUS TE3UCOB, CTYJIEHT YETKO U IIPABUIILHO OBJIAJAEBAET U3Yy4a€MbIM MaTEPHAIIOM.

3. KoHcriekTuBHAs BBINTMCKA MMEET OOJBINOE 3HAUYCHHUE ISl OBJIAJCHHS 3HAHUSIMH.
Koncnekr - nambonee sdpdextuBHas (opma 3amuceil mMpu W3yYeHWHM HAy4YHOW KHUTH. B
JTAHHOM CJIy4ae KpaTKO 3alMCBIBAIOTCS BAKHEWIINE COCTABHBIC MYHKTHI, T€3UCHI, MBICIU U
uaen Tekcta. [loapoOHbIl 0030p coaepKaHUS MOXKET OBITh BaXKHBIM TOACIOPHEM ISt
3alIOMUHAHUSI ¥ BCIIOMOTATENIbHBIM CPEJICTBOM JIJIsi HAXOXIEHHUSI COOTBETCTBYIOIIUX MECT B
TEKCTE.

Jlenasi B KOHCIIEKTE JIOCIIOBHBIC BBITUCKH OCOOCHHO BaXKHBIX MECT KHUTH, HEIb3s
JOMYCKaTh, 4YTOOBI BECh KOHCHEKT ObLT '"CHUCHIBAaHHEM'" C KHUTH. YCBOCHHBIE MBICIH
HEO0OXOMMO BBIPA3UTh CBOUMH CJIOBAMHU, CBOUM CJIOTOM M CTHJIEM. TBOPUYECKHI KOHCHEKT -
Haubosee 1ieHHas U Ooraras opma 3amrcu U3y4aeMoro Marepuana, BKIIOUYaoIas BCe BUIbI
3aMuceil: ¥ TIIaH, U TE3UC, U CBOE COOCTBEHHOE 3aMEYaHHe, U IIUTATY, H CXEMY.

O0630p TeKkcTa MOKHO COCTABUTH TaKXKE MOCPEICTBOM JIOTHUECKON CTPYKTYPhI, BMECTO
TOTO, YTOOBI CIIEZIOBATh TOBECTBOBATEIHHOM CXEME.

C noMoIuIp0 KOHCIEKTUBHOM BBIITUCKH MOKHO TaK)K€ COCTABUTH MPEAJIOKEHUE O TOM,
KaKyie TeMBl OCBEHIAIOTCS B OT/CIBHBIX MECTaX pPa3HbIX KHUT. J[OMOJHHUTENBbHOE yKa3aHUe
HOMEPOB CTPAHUI] OOJIETYUT HAXO0XKIEHUE ITUX MECT.

[Ipu coctaBneHUM BBIIEPKEK IIEIECOOOPA3HO TOCIEIOBATEIHHO TPHUACPKUBATHCS
OCBOEHHOU cuctembl. Ha 3Tol 6a3e MOXHO COCTaBUThH CBOM apXWB MIU KapTOTEKY BasKHBIX
CIENUATLHBIX MMyOJUKAIIUHN IO MPEIMETaM.
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KoHCneKThl, Te3UChl, UTAThl MOTYT UMETh JIB€ (DOPMBI: TETPAJAHYIO M KapTOUYHYIO.
[Ipu Terpamuoit dopme KaxaoMy ydeOHOMY MpEeaMEeTy HEOOXOIMMO OTBECTH OCOOYIO
OTJENbHYIO TETPAIb.

Ecnu ncnonw3yercst kapTouHas popma, TO 3allUCH CIIeAYeT AejaTh Ha OJHOW CTOpOHE
Kaprouku. Jlns ynoOCTBa TMONB30BaHUS BBEPXY KapTOUKH HAJ0 HANKMCaTh Ha3BaHHE
U3y4yaemoro Bompoca, (ammwinio aBropa, Ha3BaHue M Y/IK (yHuBepcanbHas JecsiTUYHAs
KJIaCCU(UKAIIMS) H3y4aeMO KHHTH.

KapTouku MOKHO HCHOJIb30BATh CTAHIAPTHBIC MM HU3TOTOBUTH CaMOCTOSTENIBHO U3
Oenoii Oymaru (momyBaTMmana). KapTouku OOBIMHO XpaHST B CIEHMUAIBHBIX SIIUKAX WIH B
KOHBEpTax. JTa CUCTEMa KOHCIIEKTMPOBAHUS MMEET psiji MPEUMYIIECTB IEpe]] TeTpajHOM:
KapTO4YKaMu yIOOHO TIOJIb30BaThCSl MPH JIOKJIAJgaX, BBICTYIUIGHUSX HAa CEMHHApax; TaKOM
KOHCIIEKT JIETKO TIONOJHATh HOBBIMH KapTOYKaMH, MOXXHO HM3MEHHUTb HOPSAOK UX
pacIoiokeHus, J00MBasich O0JIee YETKOM, TOrMYECKON TOCIEJ0BATEIIbHOCTH HU3JI0KEHUSI.

W, HakoHel, MOKHO HPUMEHSAThb Ul ITHX JK€ LeJiell MEepCOHAIbHBIA KOMIIBIOTED.
Ceifyac CymIecTBYeT BEJIMKOE MHOXECTBO CaMbIX pa3IUYHBIX MPUKIAJHBIX MPOrpamMm
(opraHaiizepoB M Ip.), KOTOpbI€ 3HAUUTENIBHO 00JIeryatoT paboTy MpU COCTABICHUHU BBIITHCOK
Y3 HAY4YHOW M CIELUHAIBbHOM JmTepaTypbl. Mcnone3ysa cers Internet, MOXHO mosrydaTh yxke
TOTOBBIE [TOI00PKH JIUTEPATYPHI.

MeToan4yeckue yKa3aHUusi MO CAMOCTOAITEJIbHOMY M3Y4YE€HHIO JIUTEPATYpPbI IO
TeMam

BaxxupiM 3Tanom sBinsercs nmoadOp M U3ydeHUE JTUTEpaTyphl MO HCCIEAYEeMOU Teme.
[ToMmuMo yueOHOW M HAy4dHOUW JUTEpaTyphl, 0053aT€IBbHO HMCIOJb30BaHUE M HOPMATHUBHO-
MPAaBOBBIX aKTOB. Hemb3s MOAMEHATH W3Y4YEHHE JTUTEPaTyphl HCIOJIB30BAHHEM KaKOM-IHOO
OJIHOHM MOHOTpaduu WM JISKIUU 110 W30paHHOU TeMme. Tak e PeKOMEHIYeTCS UCTIOIb30BaTh
uH(pOpMaILIKIO, pa3MEIIEHHYI0 Ha OPUIMABHBIX caliTaXx ceTH MHTEpHEeT, CChUIKUA Ha KOTOpbIe
yKa3aHbl B CIIMCKE PEKOMEHIyeMOW JuTeparypsl. B mpouecce paboTbl Hax pedepaTuBHBIM
HCCJIETIOBAaHUEM U COOPOM JIUTEPATYPHI CTYACHT TaK:Ke MOXKET 00paIaThcs K MpernoaaBaTesto
3a MHAUBUIYaTbHBIMU KOHCYJIbTAIIUSIMHU.

s  OGonee 5>(¢eKkTUBHOrO ycBOeHUsT UWHGOPMAIMU CTYIASHTY MpeIararTcs
cienyromre crnocodbr 00paboTKu MaTepHaa:

1. Annomayusa - xpatkas o0OOIICHHAs] XapaKTEPUCTHKA MCTOYHMKA, BKIFOUYAIOIIAS
MHOTJIa U €T0 OLIEHKY. DTO HauKpaTyaillee U3JI0KEHUE CO/Iep KaHUs IEPBUYHOIO JOKYMEHTA,
naroiee oduiee npenacraBieHue. OCHOBHOE €€ Ha3HAYeHUE - J1aTh HEKOTOPOE MPEICTaBIECHUE
0 HayyHOU paboTe ¢ TeM, YTOObl PYKOBOACTBOBATHCA CBOMMHM 3alMCSIMM IPH BBITOJHEHUU
paboThI McCIe10BaTENbCKOr0, pedepaTuBHOrO xapakrepa. IloaTomy anHOTaMK He TpedyeTcs
U3JIOKEHUSl COJEpKaHUsS MPOU3BEIACHUS, B HEHl JHIIb NEPEYUCISIIOTCS BOIPOCHL, KOTOPHIE
OCBEILIEHBI B MEPBOMCTOYHUKE (COAECpXKaHHE ITUX BOIMPOCOB HE PACKphIBAaeTCs). AHHOTAIUS
oTBeuaeT Ha Bonpoc: «O 4yeM rOBOPUTCS B IEPBUYHOM TEKCTE?», TaeT NPEICTaBICHNUE TOJIbKO
0 IJIaBHOM TEME M MEePEeYHE BOIPOCOB, 3aTPAruBA€MbIX B TEKCTE IEPBOMCTOUYHHUKA.

2. Koucnexmuposanue - 1polecC MBICIICHHONH TepepabOTKH ¥ MHUCHMEHHOM
¢ukcanuun uHpOpMaIMK, B BUAE KPATKOTO H3JIO0XKEHHS OCHOBHOTO COJIEp>KaHHUs, CMBICTA
KaKkoro-gubo Tekcra. Pe3ynbTaToM KOHCHEKTUPOBAHHUS SBJSETCS 3alMCh, IO3BOJISIONIAS
KOHCIEKTUPYIOLIEMY HEMENJIEHHO WJIM 4Yepe3 HEKOTOPBIH CpPOK C HYKHON IOJHOTOU
BOCCTAaHOBUTH MOJy4YeHHYI0 MHGpopManuio. [To cyTu, KOHCHIEKT npeacraBisieT coboit 0630p
U3y4yaeMoOro MCTOYHHMKA, COJEpXAlllMii OCHOBHBIE MBICIHM TeKcTa 0e3 MNoApoOHOCTEN H
BTOPOCTETEHHBIX jAeTaneil. Jljis Toro 4roObl OCYLIECTBISATh 3TOT BHJ pabOThl, B KaXJAOM
KOHKPETHOM ClTydyae He0OXO0JMMO TPaMOTHO PEIIUTh CIEeIYIOIIUE 3a/1a4H:

- COPUEHTHPOBATHCS B OOIIEH KOMMO3UIMU TEKCTa (YMETh ONPENEIUTh BCTYIUICHHE,
OCHOBHYIO 4aCTh, 3aKJIIOUEHUE);
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- YBUJIETh JIOTUKO-CMBICIIOBYIO CYTh UCTOUHHKA, TOHATh CUCTEMY U3JI0KEHHUSI aBTOPOM
nH(pOpPMaLIMHU B IIEJIOM, a TAKXKE XOJ Pa3BUTHS KaXKAON OTJEIbHON MBICIH;

- BBISIBUTH OCHOBY, HAa KOTOPOI MOCTPOEHO BCE COJEPIKAHUE TEKCTa;

- OIPENENIUTD JETATU3UPYIONLYIO HH(POPMAIHUIO;

- JIAKOHUYHO c(hOpMYITHpPOBaTH OCHOBHYIO HH(OpMAIHIO, HE IEPEHOCS Ha MHUCHMO BCE
LEJIUKOM U JOCJIOBHO.

Wzygast nurepatypy, HEOOXOAMMO CaMOCTOSITEIHHO AHAIU3UPOBATH TOYKU 3PECHUS
aBTOPOB, MPOBECTH CAMOCTOSITENIbHYIO OLICHKY UyKUX cyxkaeHuil. Ha ocHoBe mccnenoBanus
TEOPETUIECKHUX MO3UINI CTYICHT JOKEH CIeNaTh COOCTBEHHBIC BBIBOIBI 1 000CHOBATH UX.

He MeHnee BaXHBIM SIBJISIETCS aHAJIN3 CYIIECTBYIOIIMX HOPMATHBHO-IIPABOBBIX AKTOB:
MEXIYHAPOJHBIX JTOTOBOPOB, COIJIAIICHUM, KOHBEHIUN, IOKYMEHTOB, MPUHATHIX B paMKax
MEXKIPABUTEIbCTBEHHBIX ~ OpraHM3alliii ¥ Ha  MEXAYHapOAHBIX  KOH(pepeHIHsX,
HAllMOHAIBHOTO 3aKOHOIATEIbCTBA TOCYAAPCTB.

MeToauyeckue yKazaHus MO MOAT0TOBKE K TeCTHPOBAHMUIO

TectupoBanue siBnsieTcss (GopMol MPOMENKYTOYHOTO, a TAKKE HUTOTOBOTO KOHTPOJISL
3HAaHWHA CTYACHTOB. TeCTHpOBaHUE CTHUMYIHPYET CHCTEMAaTHYECKYIH0 pPabOTy CTYJIECHTOB B
TEYEHHE  HECKOJIbKMX  CEMECTpPOB, UYTO  TMOBBIIIAET  IO3HABATEIbHO-TBOPYECKYIO
HANPaBICHHOCTh caM000pa3oBanHus. [Ipu MOATrOTOBKE K TECTUPOBAHUIO HEOOXOIUMO HAPSIY
C OCHOBHOM Yy4YeOHON IUTEpaTypoil HCIONB30BAaTh CHPABOYHYIO, JIOMOJHUTEIbHYIO
JTUTEPATYpy.

BrimonHeHne TecTOBBIX 3a1aHui TpeOyeT MPUMEHEHUS 0a30BbIX TEOPETUUECKUX
3HaHU.

Ykazanusa ona ycnewnozo mecmuposanus:

1. BuumaTenbHO MPOYHUTANTE BOMPOC, IIOCTABJICHHBIN B 3a/IaHUH.

2. Yb6enureck, 4TO BOIIPOC MOHAT MPABHIIBHO.

3. BriGepuTe npaBMIIbHBINA OTBET, OCHOBBIBASICh HA CBOMX 3HAHUSX.

4. Ecnu 3TO OTKpPBITBIA BONPOC TECTa, MPOBEPHTE CBOI TI'PAMOTHOCTb, TOYHOCTb
(bOopMyITUPOBKH.

5. Ecnu 3atpynHsieTech OTBETUTh, IPOITYCTUTE BOIIPOC, HE TEPsis BPEMEHH, IEPEUANTE K
cienyromeMy. Eciiu octaneTcst BpeMsi, BEpHETECH K TPYIHBIM BOITPOCAM.

6. Eciii TOUHO HE 3HAeTe OTBET, PA3MBIILIANTE, UCIIOJIb3YsSI METOJ UCKIOUYEHUS, METO]
CpaBHEHUM, 3HAHUS TI0 CMEKHBIM JUCITUTUIMHAM.

Ha Bemmonnenue 1 3ananus trecta OTBOAUTCS 1 — 2 MUHYTHI.

Kpumepuu oyenusanus umoz206 mecmuposanusi:

90% npaBUIIbHBIX OTBETOB — OLIEHKA «OTJIMYHOY,

80% npaBUIBHBIX OTBETOB — OLIEHKA «XOPOLIO»,

70% npaBUIIbHBIX OTBETOB — OLIEHKA «YOBJIETBOPUTEIBHO,

MeHee 60% MpaBIIIBHBIX OTBETOB — OIIEHKA «HEY/IOBJIETBOPUTEIIHHO.
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CIIMCOK PEKOMEHJIYEMOU JINTEPATYPBI

1. [lepeyeHb OCHOBHO JIUTEPATYPbI:

1.CoBpeMeHHbIE MaTepualibl U CUCTEMbl B CTPOMTEIBCTBE [DJIEKTPOHHBIM pecypc:
METOAMYECKHE YKa3aHUS K BBIMOJHEHUIO PAacYeTHO-rpaduueckoil paboThl A CTYACHTOB
Bcex (opm oOyuenus HampapieHui moarotoBku 08.03.01 CrpoutenbctBo u 08.05.01
CTpOUTENbCTBO YHUKAIBHBIX 3AaHUH M COOPYKEHHH/ — DJIEKTPOH. TEKCTOBBIC JaHHBIC.—
M.: MoCKOBCKHI TOCYIapCTBEHHBIN cTpouTenbHbIi yHuBepcuret, ObC ACB, 2015.— 40 c.

2.Kanyctun, @.JI. CBoiicTBa CTPOUTEIBHBIX MaTEpPUAJIOB U U3JEIHI: 1a00paTOPHBIN
MPaKTUKYM : ydeOHo-MeToaudeckoe mocooue / ®.JI. Kamyctun, A.M. Cnupunonona, I1.B.
®omuHa ; MunucrepctBo oOpa3zoBaHusi W Hayku Poccuiickoit ®enepanuu, VYpanbckuit
dbenepanbHplii  yHHBepcUTeT uMeHH mnepBoro Ilpesmmenta Poccum b, H. Enprnuna. -
ExatepunOypr : M3garensctBo Ypansckoro ynusepcureta, 2014. - 93 c.

3.JIBopkun, JI.M. CrpoutenpHoe matepuanoseneuue / JI.U. [IBopkun, O.JI. JIBopkuH.
- M. : Undpa-Umxenepus, 2013. - 832 c.

2. IlepevyeHb JONMOJHUTEIBHON JTUTEPATYPHI

1. HonromonoB, C.I1. CoBpemeHHBII crnpaBoyHUK 10 runcokaprony: C. IL.
HonrononoB- PoctoB w/J[: ®enmkc, 2009.1. bagpun, I'M. CopaBoYHHK CTpPOHTENS:
cnpaBounuk/ I'. M. bagpun, B. B. Ctebakos- M.: ACB, 2007.

2. Kaprpaiir, [1. Kupnuunas knaaka. Ypoku mactepa: [nep. ¢ anri.]/ I1. Kaprpaiit-
CII6.: BXB-Iletepoypr, 2011.

3. M.M. l'animoes, .M. I'ycrkoB, JL.LK. Epmonenxo, B.U. Jlunskos, E.T. CepoBa, b.A.
CrenanoB, 2.B. ®unmumonoB. CtpoutenbHble MaTepuainbl. YueOHUK. — M.: M3-marenbcTBo
ACB, 2004. — 440 c.

4. Yapuanuaze, A.lll. Meramnoseaenue: koucnekt nekuuii/ A. 111, YaBuanuaze- M.:
HeJIu npunt, 2008.

5. PribbeB, M.A. CtpoutenbHoe MaTepuanoBeneHue: Yued. mocoOue sl CTPOMT.
cren. By30B/ M.A. PriObeB- M.: Bricmias mkoma, 2004.

6. Ilonos, K.H. Onenka kayectBa CTpOUTENbHBIX MaTepHaioB: Yueb. mocobue/ K.H.
[Tonos, M.b. Kanno, O.B. Kynekos- M.: Beicimas mkomna, 2004.

7. TexHnonorust 6eTOHA, CTPOUTENBHBIX U3ICTHI U KOHCTPYKIIMIA: YUeOHUK A7 By30B/
I0.M.baxenos, JI.A.Anumos, B.B.Boponun u ap- M.: Uzn-s8o ACB, 2004.

8. Ilomnos, K.H. CtpourensHbie MaTepuansl u uzgenus: Yuebuuk/ K.H. ITonos, M.b.
Kanmo- M.: Breiciias mxkosa, 2002.

9. CoBpeMeHHbIE OTIENOYHbIE M OOJMIOBOYHbIE Marepuaisl/ mox pen. A.H.
IOnauna.- Pocto u /[lony. ®ennkce, 2005.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHEeT», HEOOXOAMMBIX /ISl 0CBOCHUS TMCUMILINHBI :

4. www.tehlit.ru- DextponHas OUOIMOTEKA TEXHUYECKON JIUTEPATyPhl
5. dic.academic.ru — Online croBapu U SHIMKIIONECIUH
6. www.techdocument.info — TexmokymeHT - JIOKyMEHTBI I HHXKEHEpa, CTPOMTEJIS,

MMPOCKTUPOBIIIHKA, CTYICHTA...
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Metoanyeckue yKa3aHus K 3a4eTy:
Bomnpocsl 11 camonpoBepku

ba3oBblii ypoBeHb
Bomnpocs! (3agaya, 3a1anue) A7 IPOBEPKU YPOBHS 00YUEHHOCTH
3Hatp
1. OcHOBHbIE IOHATHUS U ONPEEIECHNS TEXHUUECKON TEPMOIMHAMUKH.
VYpaBHEHHE COCTOSIHUSA TEPMOJUHAMUYECKON CUCTEMBI.
IIepBbIil 1 BTOPOM 3aKOHBI TEPMOJIUHAMUKH.
TepmoanHaMuyeckre npoueccs UaeanbHbIX I'a30B.
IIpsimoii n oOpatHblil nuki Kapho.
VYpaBHEHHE COCTOSIHUS PeaTbHbIX I'a30B
OcHOBHBbIE MOHATHUS U OIIPENEIEHUsI ITpoliecca OOMEHa TEMJI0TOM.
Teopus TeronpoBogHOCTH. 3aKoH Dyphe.
Tennonepenaya.
0. TerutoBast U30JISILIKSA.
11. Kpurepuu nogobusi. Buabl kpurepuanbHbIX YpaBHEHUH.
12. Terutonepenaya npy KOHJIEHCALIUY.
13. Uznyuenwue.
14. MuKkpoKJIMMAT MTOMEIICHUSI.
15. HopmatuBHbI€ TpeOOBaHMS K MUKPOKJIMMATy NOMELEHUIN pa3InYHOr0 Ha3HAYECHHUS.
16. TemnoBoli OajlaHC ITIOMENIEHHUIA.
17. Tenno3aTpaTsl Ha OTOIUIEHUE 3JaHUI.
18. TerutonoTepu yepe3 OrpakAaroNe KOHCTPYKIHH.
19. Knaccudukanus cucteM OTOIIICHHUS.

BOoo~NoOR~WN

YMeTh, BaageTh

Termmonocurenu.

CucreMbl BOASHOTO OTOILICHHUS.

CucremMpl MapoBOTr0O OTOIUIEHUS.

CucreMbl BO3IyIIHOTO OTOIIEHUSI.

CucreMspl aHENbHO-ITYYHCTOTO OTOIUICHUS.

MecTtHOE OTOIUIEHHE.

Knaccugukanus cucteM BOASHOTO OTOIUICHUS.

Pa3menienue, yCTpOHCTBO M MOHTaX OCHOBHBIX 3JIEMEHTOB CHCTEM BOJSHOTO

OTOIUICHHUSI.

9. HupKynsSIMOHHOE IaBJICHHUE B CHCTEMAX BOJSHOTO OTOTIJICHHUS.

10. OcHOBBI rUAPABINYECKOTO pacyeTa TeIIONPOBOIOB CUCTEM BOJITHOTO OTOIICHHS.

11. IlpucoenrnHenue cuCTeM ropsiuero BOAOCHA0KEHUS K TEIIJIOBBIM CETSIM.

12. Bo3ryx0o00MeH B MOMELEHUH U CTIOCOOBI €T0 ONpeIeeHusl.

13. Knaccudukanus cucteM BEHTHIISIIUH, OCHOBHBIE CXEMBI ITOJIa4YH M YIAICHUS BO3yXa
13 IIOMEILEHUMN.

14. EcrecTBeHHAasT BEHTWIALINASA KIIBIX U OOIIECTBEHHBIX 3MAHUI.

15. Mexannveckasi BEHTHJISLHS OOLIECTBEHHBIX U IPOM3BOJICTBEHHBIX 37aHUH.

16. BeHTWIATOPEL.

17. Cucrembl KOHIUIIMOHUPOBAHUS BO3AyXa.

18. Knaccudukanus u 060pyoBaHHE CHCTEM KOHIUIIMOHUPOBAHUS BO3/IyXa.

Nk wNE

IloBbIICHHBIN YPOBEHb
Bomnpocs! (3agada, 3a1anue) A7 NIPOBEPKU YPOBHS 00YUEHHOCTH
3HaTh
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CoNoOR~WNE

CoNoOA~WNE

P
= O

12.
13.
14.
15.
16.
17.
18.

OTtonuTtenbHbIE TPUOOPHI CUCTEM BOJSHOTO OTOTICHHS.

Pa3menienue 1 ycTaHOBKa OTONUTENBHBIX TPHOOPOB.

[IpucoenrHeHne UX K TEILUIONPOBOJAM.

TennoBsie cetr. CiocoObl MPOKITAIKK TEIIOMPOBOIOB.

[TpucoenuHenne TEMIONOTPEONISIOMUX CUCTEM K TETUIOBBIM CETSIM.
TennoBble MyHKTHI.

CrpourenbHble TPeOOBAHUS K IMOA3EMHBIM KaHanaM u nomernienusm [[TTI.
TenuoBast 301U ¥ aHTUKOPPO3HUIHAS 3alUTa.

Knaccudukanus cuctem ropsiaero BoJOCHa0KeHHS

YMeTh, BaageTh

OTtonurenbHbIE TPUOOPHI CUCTEM BOJSHOTO OTOILICHUSI.

Pa3menienue u ycTaHOBKA OTOMUTEIBHBIX PUOOPOB.

[IpucoennHenune Ux K TEIIONPOBOIAM.

Temnoseie cetn. CriocoObl MPOKIIAAKH TEMIONPOBO/IOB.

[IpucoeanHenne TEIIONOTPEOISIONIUX CUCTEM K TETIJIOBBIM CETSIM.
TennoBsle TyHKTHI.

CrtpourenbHble TpeOOBaHUS K MOA3EMHBIM KaHanaM u nomernenusm LTI
TernnoBas M301UHSI 1 AaHTUKOPPO3HITHAS 3aUTA.

Krnaccudukanus cuctem ropsyero BoJJ0CHa0KEHHS

. IloHsiTHE O MPOTUBOABIMHOM 3aLIUTE 31AHUN PA3JIMYHOIO HA3HAUYCHMUSI.
. TpeboBanust  moxapHoW  O€30MACHOCTH MPU  BEHTWIIIUU  MOMEIICHHUI

IIPOM3BOJICTBAMU KaTeropuii A, b u B.

VY CTpONCTBO BHYTPEHHHUX ra30IIPOBOIOB.

[IpaBuiia ucnpiTaHusl ¥ NPUEMKU CUCTEM ra30CHAOKEHUS.
Tomnuso, TemioTa cropaHus, yCIOBHOE TOILUIHUBO.
XapaKkTepUCTUKH TOIJIMBHBIX YCTPOKCTB.

KorenbHble yCTaHOBKY MaJIOM U CPEeHEN MOIHOCTH.
KoHcTpyKius KOT/IOB [Jis TEIIOCHA0KEHUS 3JaHUH.
TpeGoBaHMs K MOMELIEHUAM KOTEIbHBIX
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MUWHUCTEPCTBO HAVKH U BBEICIIIETO OBPA3OBAHUS POCCUIICKOU
®EJIEPALTNN
®EJIEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«CEBEPO-KABKA3CKNI ®EJIEPAJIBHBIN YHUBEPCUTET»

[Isaturopckuit uuctutyt (punuan) CKOY

MeTtoanyeckue ykasaHus
10 BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT
1o nucruiuiie «MHKXeHepHbIEe CUCTEMBI 3IaHUN U COOPY>KEHUH (TerorazocHabKeHue ¢
OCHOBaMH TETUIOTEXHUKH )»
Jutst cTyaeHToB HanpasieHus noarotoku 08.03.01 CtpourenscTBo
HaNPaBICHHOCTH (PO ITh) «CTPOUTEITHCTBO 3AHUIA U COOPYIKESHUI

ITaruropck, 2025
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Beenenne

Metoaudeckue yka3zaHUsS W 3aJaHHUS JJIS  BBIIOJHEHUS KOHTPOJBHBIX paboT
CTyneHTaMH 10 juciumuinHe «VHXeHepHble CHUCTeMbl 3JaHHM U COOpPYKEHUH
(Temmora3ocHaOXXEHHUE C OCHOBAMHU TEIUIOTEXHUKH)» TI0 HAMPABICHHUIO IOATOTOBKU
6akanaBpoB: 08.03.01 CtpourtenbcTBoO

MeTtoaudeckoe yka3aHHE COJEPKUT BEChb HEOOXOAMMBINA MaTepHall JUIsl BHIMOTHCHUS
KOHTPOJIBHOM paboThl mo aucuuiinHe «VHXeHepHble CHUCTEeMBbl 3/aHUA U COOPYKEHUMU
(Terora3ocHa0XeHNE ¢ OCHOBAMU TETUIOTCXHUKH ).

B nmamHOM MeTOAMYECKOM YKa3aHMM TMPUBEIACHBI TEMbl M  BOINPOCH  JUIA
CaMOCTOSITEIILHOTO M3yYEHUS U BBIMOJHCHUS KOHTPOJIBHBIX PaboT.
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1. Heab, 3a1a4u U peasu3yemMble KOMIETEHIIHT

VYuebupiM  maHoM — HampamieHuss — moarotoBku  08.03.01  CrpowurtenbcTBO,
MpeyCMAaTPUBACTCSl HAMKHCAHWE KOHTPOJBHONH paboThl 10 JUCHUIUIMHE. JTOT BHI
MUCHbMEHHOU pabOThl BBIMOJIHACTCS KaXKIbIA TOJl, IO TeMaM BBIOPAHHBIM CaMOCTOSTEIBHHO.
[Tepeuens TeM pa3pabaThIBaETCs MPETOAABATEIIEM.

KonTponbHas paboTa — caMOCTOSITENbHBIN TPY/ CTYAEHTA, KOTOPBIH CIIOCOOCTBYET
yriay0n€HHOMY W3YYEHHIO IIPOHIEHHOTO MaTepuaia.

esab BbINOJHAEMOI PadOTHI:

- MIOJIYYHTh CIICIUATBbHBIC 3HAHUS 110 BEIOPAHHOU TeMe;

OcHoOBHbIE 32/1a494 BBINIOJIHSIEMOH Pa0dOThI:

1) 3akpernieHre NOJYUYEHHBIX paHee TEOPETUUECKUX 3HAHU;

2) BBIpaOOTKa HABBIKOB CAMOCTOSITEIbHON PabOTHI;

3) BBISICHEHHE TTOATOTOBJICHHOCTH CTY/ICHTA K OYIyIIei MpakTUYecKou paboTe;

Bech mpotiecc Hanyrcanus KOHTPOJIbHON pabOThl MOYKHO YCIIOBHO Pa3feliuTh Ha
CJIEIYIOINE ATAlbI:

a) BEIOOP TEMBI M COCTABJICHUE IIPEIBAPUTEIHHOTO IJIaHa paOOTHI;

0) cOop Hay4IHOU HHPOPMAINH, U3YICHHUE JTUTCPATYPHI;

B) aHAJIU3 COCTABHBIX YACTEH MPOOIEeMbl, H3TOKEHHE TEMBI,

r) 00paboTKa MaTepuasa B LEJIOM.

Tema KOHTPOJIBHOM PabOTHI BEIOMPAETCS CTYIEHTOM CaMOCTOSITEIBHO U3
IPEJJIOKEHHOTO CITUCKA TEM.

[ToAroToBKY KOHTPOJIbHOM pabOThI ClIeAyeT HAYUHATH C TOBTOPEHUS
COOTBETCTBYIOILIETO pa3zesia yueOHNKa, yueOHbIX TOCOOUI IO TaHHOW TeME U KOHCIIEKTOB
JIEKIUH MPOYUTAHHBIX paHee. [IpucTynare K BHIIOTHEHUIO pa0OThI 0€3 U3y4eHHs] OCHOBHBIX
MOJIOKEHUHN U TTOHATUI HAYKH, HE CIIEAYEeT, TaK KaK B 3TOM CJIy4ae CTYJIEHT, KaK IIPaBuiIo,
IJI0XO OPUEHTHPYETCS B MaTepHale, He MOKET OTTPAHUYUTh CMEKHBIE BOITPOCHI U
COCPEIOTOYNTh BHUMaHUE Ha OCHOBHBIX, IEPBOCTENEHHBIX MPOOJIEMax paccMaTpruBaeMon
TEMBIL.

[Tocne BeIOOpa TeMBI HEOOXOAMMO BHUMATEIHHO U3YyYUTh METOAMUECKUE YKA3aHUS 110
MOJITOTOBKE KOHTPOJIBHON pabOThI, COCTaBUTH IJIaH PaOOThI, KOTOPBIA JOMKEH BKJIIOYAThH
OCHOBHBIE BOITPOCHI, 0XBATHIBAIOLIHNE B 1I€JIOM BCIO MPOPadaTHIBAEMYIO TEMY.

KoMnerenuuu oﬁyqalomerocﬂ, (bopMupyeMble B pe3yJjibTaTe OCBOCHUSA JUCHUIIJIMHBI

HanmenoBanne KOMIICTCHIIN

HNunexc DopMyIUpPOBKa:

OIIK-3

CrniocobeH npuHUMATh pelleHus B IpodeccuoHanbHol cdepe, uCronb3ys TeopeTHIecKue
OCHOBBI 1 HOPMAaTUBHYIO 0a3y CTPOMTEILCTBA, CTPOUTEIbHOM MHAYCTPUHU U KUJIMIIHO-
KOMMYHAJIBHOT'O X0351CTBa

OIIK-4

Crioco0eH HuCnoyib30BaTh B MPOPECCHOHATBHON JEATENIbHOCTH PACHOPAIUTENIbHYIO U
MPOEKTHYIO JIOKYMEHTAllMI0, a TakKe€ HOpPMAaTHBHBIE IPABOBBIE aKThl B 00JacTH
CTPOUTCIILCTBA, CTpOHTGJ'IBHOﬁ HHAYCTPUH U JKUJIUITHO-KOMMYHAJIBHOT'O XO3SIMUCTBA

2. ®opMyJHPOBKA 33JIaHUA U €r0 00beM

BBINOAHUTE TEMIOTEXHUYECKHUE PACUEThl B COOTBETCTBUU C 3aJJaHUEM ITPEMNO/1aBaATEIIs.
O0BeM KOHTPOJBEHOM PabOThI 25-30 MHCTOB.

Tema 1-6.

Bapuanr

TennoBIa)KHOCTHBIN PEXHUM U BO3IYITHBIA PEKUM 3/IaHUS, METOIBI U
Cpe/cTBa UX 00CCTICUCHHS

1.
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basoevii yposenw 3ananue 1 Pacder TONIMHBI yTEIUIIOLIETO CII0S1 OAHOPOIHOM
OJIHOCJIOMTHOM M MHOTOCJIOMHOM OTpaskIaro1en

KOHCTPYKLIMU.

3ananue 2 PacyeT TONMILMHBI YTEIUIIOETO CII0Sl HEOAHOPOAHOM
OJIHOCJIOTHOM M MHOTOCJIOMHOM OrpaskIarolei

KOHCTPYKLIMU.

3ananue 3 Pacuyer TOJIIMHBI YTEIUISIIOIIETO €105 HEOIHOPOAHON
OJIHOCJIOWHOW ¥ MHOTOCIIOMHOM OrpakIaroniein
KOHCTPYKIIUU.
TemnoTexHu4Yecknil pacueT Hapy>KHOT'O OTPAKICHUS
3aganue 4 (MOKPBITHS).
Pacyer TONIIMHBI YTEIJISIOUIETO CII0SI KOHCTPYKIIMU MOJIOB
HaJl TIOJBAJIOM H TOATOIBEM.
TernnoTexHUYEeCKHil pacyeT yTeMIeHHbBIX MMOJIOB,
3aganue 5 pacroyIOKEHHBIX HETIOCPEJACTBEHHO Ha Jlarax.

TennorexHUYeCKnii pacyeT yTEIJICHHBIX I10JI0B,
3agaHue 6 pacroOKEHHBIX HEIIOCPEICTBEHHO HA TPYHTE.

TenmoTexHUuUeCKUi pacdeT CBCTOBLIX ITPOCMOB.

3agaHue 7
TennoTexXHNYeCKnid pacyeT HapyKHbBIX OTrPAXKICHHM.
TennorexHU4YecKuil pacyeT HapyKHbIX ABEPEil.
Tosviuernnoiii 3ananue 9 TemIoTeXHUYECKUM pacyeT KOHCTPYKIMU TIOJIOB HaJ
VpOB8eHb MOABAJIOM H IOANOILIMU

3. Mertoanueckue yKa3aHusl K KOHTPOJILHON padoTe
WcxonHble TaHHbIE 1J1 BHITOTHEHHS] KOHTPOJIBHOM PaboThI

1. Teorpaduyeckuii paiiloH CTPOUTENLCTBA 3MaHHS (ITyHKT IMOCTOSTHHOTO MPOKHBAHHUS
CTy/ICHTA)
2. Kiimmarudeckue nanabie paitona (cm. ta6i.13):

@) pacyeTHast 3SMMHSISI TeMIIepaTypa Hapy>KHOTO BO3/IyXa JJIsl IPO-CKTHPOBAHUS CHCTEMbI
OTOIICHUS

t IJH — OC,‘
6) CpCOHAsS TEMIICpATypa HAPYKHOI'O BO3/1yXa 3a OTOITUTENLHBIN CE30H

q _ .
tp om — OC,
6) HpO)IOJ'DKI/ITeJ'IBHOCTB OTOITUTCIIBHOI'O CE30HA

n= CyT,

2) pacuceTHasA 3UMHSAS TEMIICpATypa HAPYKHOT'O BO31yXa IJIsl IIpO-
CKTUPOBAHUSA CUCTEM BCHTHUIIALINN
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tppgeﬁm = °C.

3. BiaxKHOCTHBIH peXKMM NOMEIIEHU — HOpMabHBIH (¢ = 5060 %0).
4. OCHOBHBIC XapaKTePHUCTUKU 31aHus (cM. puc. 1).

Hapyxuble cTeHbl — U3 Kupnu4a 0e3 HapyXHOW OOJIMIIOBKH, C BHYTPEHHEH
HU3BECTKOBO-IIECOYHON IITYKaTYpKOM TOJIIIUHOU

6]_]_[1“ = 0,02 M.
Tun KUPIUIHOM KIIaJIKU HAPYKHBIX CTEH MPHUHSTH 110 Ta0uI. 1.
TaOonwunoa 1
Xapaxreprer IMocnennsis mudpa yaedHoro mudpa
1iea 112|3|4|5|6|7[8|9]0
HADVIKHBIX
Tun . M3 rimmHsHOrO KMpnuya 13
KAPITUIHOMN CHJIMKATHOT'O
Koaddumue
HT 0,82 0,814 | 0,812 | 0,871 | 0,842
TEILIONIPOBO/I
HOCTH
Koadpdpunment TEIUIONPOBOAHOCTH  IITYKATYPKH

7\,]_]_[”[ = 0,815 Br (M . K)

[ToxBan mos mosiaMu MEPBOTO ATaxKa — HEOTATUIMBAEMBIH, 0€3 OKOH.

OxHa — ¢ 1BOMHBIM OCTEKJICHUEM Ha JIEPEBIHHBIX epernierax. BxonHas asepb —
IBOITHas1, ¢ TaMOypoM, 6e3 TEIJIOBOM 3aBECHI.

Pa3Mepsl 31aHMs, TOMUMO YKa3aHHBIX Ha YyepTexax (CM. puc. 1) ¥ OpueHTAIHIO
raBHOro dacaja 31aHHUsI OTHOCUTEIIBHO CTPaH CBE-Ta MPUHSITH 10 TabII. 2.

ITnomane onHoro okoHHOro npoema Fyo = 3,0 M2,

ITnomans ogHoro asepHoro npoema Fy; =4,0 M2.
Tabnuia 2
Pasmepsl IMocnenusist uudpa yaeGHoro mudpa
3aHUA

Honuas wmpuna | 16 | 14 |12 | 13 |14 | 15 |16 | 13 |15 | 12
31aHUST A, M

BHSOTa 35134 |33 |33 (3,4 35 35133 (3,2 3,4
staxkeu, H, m
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OpueHTanus
raBHOrO hacana

C-B

C-B

C-3

5. PacueTHble TeMITEpaTyphl BO3AyXa BHYTPH ITOMEIIEHUH t © B BeCTHOOIIE
(momemenue 105) 12 °C;

Ha JICCTHUYHOH KJIeTKe, B caHy3nax 16 °C;

BO BCEX OCTAJIBHBIX romerieHusx 18 °C.
6. Cucrema OTOIUIEHUS

3JaHUsA

JIBYXTpYOHast

TyIIMKOBAs.

Hpyrue

XapaKTCPUCTUKU CHUCTEMBI OTOINICHUA IIPUHSATH I10 BapH-aHTY, COI'JIAaCHO Tabi. 3.
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Puc.1

Tabnunoa 3
ITocnenuss
mudpa Bun Pacnpenene- Hcrounuk Ipucoenntenue
yueOHOro HUPKYJISIAN HUE BOJIBI TEIUIOCHAOKEHU ST K BHCIITHIAM
mmbpa TETJIOBBIM CETSIM
CTyJICeHTa
1 2 3 4 5)
Yepes CKOPOCTHOM
1 Hacocnas Bepxnee 11apOoBOIIHON
Cetb HapOCHa6)KeHI/I$I BOJIOHArpeBareib
C JaBJICHUEM Mapa tra MBII
2
Pn=14,7>=<104H/m
(1,5arm.)
Yepes eMKOCTHOU
2 I'pasura- Hwuxuee P .
LORHAS MapoOBOJISTHOM
BOJIOHArpeBaTesb
3 Hwxnee Bopstaas Termocets ¢
Hacocunas TeMTIEpaTyPAMH BOJIbL Yepes niieBaTop
4 Bepxuee 150/70°C
5 Hacocnas Hwxnee Cerb napocHaGkKenus Yepes CKOpOCTEIOI/I
C JlaBJIeHUEM Mapa 1TapOBOISTHON
- BOJIOHArpeBaTesb
6 I'paBura Bepxnee Pn=19,6 >< 104 H/m2 OAOHArpesatel
7 Hwuxuee BonsHas TenioceTs ¢
Hacocnas TeMTIepaTypaMH BOJIbL Yepes snesarop
8 Bepxnee 130/70°C
9 Hacocnas Hwuxnuee CeTb TapocHAGKE NS Yepes CKOpOCTIjOI/I
C JIaBIEHUEM T1apa 1TapOBOJISTHON
- BOJIOHArpeBaTesb
0 Ipasuta- | penypee Pn=24,5><104 H/m2 | BOAOHArpesarei
[MUOHHAs tuna MBH

(2,5arm.)

7. PacuerHast TemIieparypa BOJIBI B CUCTEME OTOTICHUS:
ropstueit t = 95°C,;
obparHoii tp = 70°C;
8. OronuTenbHbIE TPUOOPHI:
YyryHHBIE ABYXKOJOHKOBBIE paauatopsl MC-140 wim MC-90 (mpuHHMMAarOTCS 110
BBIOOPY CTYJCHTOM).

OCHOBHBEIE TEIUIOTEXHUYECKHE XapPaKTCPUCTHKHU YKA3aHHBIX

MpeJICTaBJICHbI B Ta0. 4.

OTOINUTEIBHBIX MPUOOPOB
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Taonuma 4
ITmomans HomunansHaasg TMonHas Crpourens-
Tun, mapka oronu- TEIUI00OMEHHOK IJIOTHOCTH T€- sBicoTa H. Has TUHUS
TEJIBHOr0 Iprdopa IMOBEPXHOCTH ILIOBOT'O TTIOTOKA MM ’ cexiu | |
CEKIUU fC, M3 Uyons Bt/M2 MM
MC -140 — 180 0,244 758 588 108
MC -140—98 0,240 725 588 98

Cxema IIpHUCOEIMHEHUS OTOMHUTEIBHBIX IPUOOPOB K CTOSIKAM — CBEPXY BHU3.

9. OcHOBHBIC UCXOJHBIC JaHHBIC JJIS pacyeTa BO3AyX00OMEeHa JBYyXCBETHOTO 3ajia
(momemenue 101) npueaeHs! B Ta01. 5.

Cucrema BCHTHMJIALIUN

IIPUTOYHO-BLITSOKHAA C€ MCXAaHHUYCCKHUM IIPUTOKOM H

€CTECTBEHHOM BLITfI)KKOﬁ, HE CBs3aHHas ¢ oToruieHu-eM. Ilomaua [PUTOYHOI'0 BO34yXa
IPOU3BOJAUTCs B BEPXHIOKO 30HY.

ITponomKUTEeIbHOCTh PAOOTHI Kamopudepa cCUCTeMbl BEHTUISI-InN b= 1200 u/roz,
cpeaHH Koa(pdULMEHT Tem1oBol HAarpy3ku ¢ ¢ = 0,3.

Tabmnuma 5

IMocnenusist mudpa yuedHoro mudpa

Hcxonarie
NaHHbIE

PacuetHoe
YUCJIO JIIOAEU
B 3ajie N

Ye.

140

130

110 | 120 | 100 | 90

120 | 100

140

120

Honyctumas
KOHIICHTPAITHS
CO; B BO31YXE

TTOMETIICHU ST

/M3

1,2

0,8

0,711,208 |0,7

15| 2

1,5

Honyctumas
OTHOCHUTENbHAs
BJIQ&YKHOCTh

BO3-1yXa ¢110n

%

60

50

55 |50 | 60 |55

60 | 50

55

60

Konnentpaiu
1 CO;, B
Hapy>XHOM

/M3

0,3

0,4

Henocraromiye 3Ha4eHNs BETUUKH CTYJCHT BEIOMPAET CAMOCTOSITENTHHO B COOTBETCTBHH C
MMEIOIIMMHUCS B JINTEPATYPE PEKOMEHIAITHUSIMH.
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TensioBoi pacuer CUHCTEMbI OTOIVICHUS

HasnadyeHre CHUCTEMBI OTOIUICHHUSI COCTOMT B OOECIICUEHHUH TPeOyeMOro TEIIOBOrO
peKHMa BO BCEX MTOMEIICHUSX 3/IaHUsI B XOJIOAHBIN IIEPUOJ] rojia. ITa 1ENb JOCTUTACTCST
YCTAHOBKOM OTONMTENIbHBIX MMPHOOPOB, CyMMapHas TEIUIOOT/ada KOTOPBIX B KaKIOM
ITOMEIICHUH KOMIICHCUPYET TEIUIOBBIC ITOTEPU Yepe3 HapyXHbIe orpaxacHust. Cucremy
OTOIUICHHUsSI MIPOCKTHPYIOT HA PACUCTHYIO TEMIIepaTrypy Hapy:KHOTO BO3jyXa Hauboliee
XOJIOAHOTO Iepuosa roja (cpeaHsiss Temreparypa t,; Hanboaee XOI0HOM MATHIHEBKH
B JIAHHOM HACEJICHHOM ITyHKTE M3 BOCHMHM 3UM 3a 50-JIeTHHI ITepro).

Jist ropona t = °C (tabm. 13).

pH

Pacuer TemnoBbix MOTEPL Y€pPE3 HAPYIKHBIE OIPAKICHUS noMeleHui 31anus
1. MakcuMaJbHO JOIIyCTHMAas INNIOTHOCTH TCIIJIOBOI'O ITOTOKa YEPE3 HAPYKHOC

OTpaxKJeHUE, BT/MZ,

Qmax= Os Dt

rae oy = 8,7 Bt/ (M2-K)— cpenauii K03 GUITMEHT TEIUIO0T a9
OT BO3/1yXa K BHYTPEHHEN ITOBEPXHOCTH OIPAKIAIOIIECH KOHCTPYKIINH;
At" =t 53— t 'cf'— HOpMEpYeMast (110 CAHHUTAPHO-THTHEHHIECKIM
TpeOOBaHMSIM) PA3HOCTh TEMITEPATyp BO3/yXa BHYTPH MOMEIICHUS tp ¥ BHYTpEeHHEH

MMOBEPXHOCTH OrpaxkieHus t' (tabmn. 6). [3].
Tabnuma 6
IToxpsiTus IToxpsITus

Ha3znauenue Hapysxubt u HaT
N —— € CTEHBI

a yepJayHble | MOJBaJlaMH U
OOu1ecTBEHHBI
€ 3/1aHus,
TIOMEIECHHUS Attt =7°C  At" =55°C AtT=2,5°C
MIPOMBIIUIEHH
BIX
NPEANPUATUN
"

2. MakcuMalibHO JTOTTyCTUMBIA KO((PUIIMEHT TETUIONepeadd JIJIsT OT paXaaroiei

2
koHcTpyKuH, Br/(M ‘K)
kmax:q”mx w
lg— 1ty

rae W— momnpaBouyHBIH KO03()(UIIMEHT Ha pacdyeTHYI pa3sHocTh Temmeparyp (f; —
t."), yunThIBaeT monokeHue HapyKHOM TOBEPX-HOCTH Orpa)KJAOLMIMX KOHCTPYKIHIA 110
OTHOUICHHIO K HAPY)KHOMY
BO3JIYXY.

3naueHus kodppunuenta W npuHuMaroTcs:

@) Juist Hapy)HbIX cTeH Wy = 1;

6) st uepaavHbIx nepekpbituii Wy,= 0,9;
6) IUIsl TIEPEKPBITHMH HaJ HEOTAIUIMBaGMBIMH IOJBajlaMU 0€3 CBETOBBIX IMPOEMOB,
pPacHoIOKEHHBIX BbIlie YpoBHs 3emiu, W,,= 0,6. 3. TpeOyeMoe MHHUMAIbHOE IO

84



CAaHUTAPHO-TUTUCHUYCCKUM YCIOBUAM TCPMHUUCCKOC COIMPOTUBICHUC B TIPOUCCCC
2

TEIUIONIEPEAaYuH TSl KaKI0M Orpaskaaroniei KoncTpykmuu, M ‘K/Br,
1

4. HeobOxoaumast MUHUMAaIIbHAs! TOJIIMHA HAPY/KHBIX CTEH S, M. VI3BBIpasKeHUs Ist
TEPMHUYECKOTO COMMPOTHUBJICHUS B IIPOIIECCE
repeaadyy TeIIOThI Yepe3 MIIOCKYI0 CTEHKY

1, &0 s 1
Rmin=—+ —SL 4 T 4 i
@ Agn  Amr el
Nmeem
3Havyenuss Kod((OUIUEHTOB TEMIOMPOBOIHOCTU OhM Ayr, BT/ (M'K), cm. B Tabm. 1;
oy ~23,2 Bt/ (MZ‘K) — K02 UIMEHT TEIIOOTJAYU OT HaPyKHOU MOBEPXHOCTH CTEH
K Hapy>KHOMY BO3/YXY. '
HalieHHOE 3HAYCHUE Oy OKPYIVISIIOT 10 CTAHAAPTHOM TONIMHBI KIALKH Oy,
(mosnropa, aBa, ABa C MOJIOBUHOM, TPU KUPITAYA).

5. PacyerHblii kK03h@UIMEHT TEIUIONepeaayn Uisl HapyKHBIX CTeH, BT/ (M2-K),

k“c — 1
pacs — 1§ & 1
a T A, T A Tar
6. PacuerHoe TepMHUYECKOE CONMPOTHUBIICHHUE TEIUIOIEepeaaye, MZ'K/BT;
1
REE‘ — -
pacs  me

Ipexamoururensaee, Koraa Kygeo ™ < Kmax™, T.€. Rpaca' > Rmin™.

OpnHako 3amac He I0JDKeH mpeBblimarh 15%.

Jomyckaercst ¥ Kyae, ™ > Kmax', HO He Goitee, uem Ha 5 %.

AHaJOrMYHBIE pacyeThl  CIEeAyeT MPOBOAUTH MW JUISI MPOYUX OTPaskIaroIIHX
koHcTpykuuit (ITT, TIJI u np.). ITockonbKy B 3agaHUM Ha KypCOBYIO paboTy
yKa3aHHBIE OTPAXKICHHUS HE KOHKPETU3HPOBAHBI, TO IPUHUMAIOT:

@) Aist ona nepBoro dTaxa Kpae ™ = Kmax'

6) 1u1st TOTONKA BTOPOTro 3Ta)ka Kpeey " = Kmax
T.€. HalJIcHHBIE PaHee MaKCHUMAJbHO JOMYCTHMBIE 3HAYCHUS DTUX BETUIMH
(cm.1.2).

JIJ1s1 OKOH 1 Hapy>KHOI IBE€pU NMPUHSTD.
pi

K =29Br/M2K: kK =2,33 Br/mM2K.

7. OCHOBHBIE TEIJIONOTEPH Yepe3 HapyKHbIE orpaxaeHusi. OCHOBHBIE TEIJIONOTEPH
qepes. KaxXa10¢€ Hap}I)KHOC orpaxcz[eHI/Ie

HaxXoIsT I10 ypaBHCHI/II-O Tenﬂonepenaqn:

Q = kpaC‘IF(tB _tHP) ¥,

OCH

rae F — miomniaas MoBEepXHOCTH COOTBETCTBYIOILIETO HAPYKHOI'O OIpakACHUS, M2,

I/I3MepeHHe JIomaan MMOBEPXHOCTHU HAPYKHOT'O OT'PAKACHUA F, M2, IPpOU3BOJAT I10

YyeprekaM IUIaHa U pa3pesa 31aHus (cM. puc. 1).
Benuuuny F 115t HOTONKOB M IMOJIOB OIPENENSIOT MO pa3MepaM MEexay OCSIMH
BHYTPEHHUX CTEH U OT BHYTPEHHEN IOBEPXHOCTH
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HapYXHBIX CTCH; JJIsi OKOH W JIBEPH — 110 HAUMEHBIIIUM pa3MepaM CTPOUTEIIbHBIX
IIPOEMOB B CBeTY (ILIOIIa I IPUBEICHBI B 33/ 1aHUN).

BbIcOTy CTEH IepBOro 3taxka ONpeesisitoT M0 pa3Mepy OT YPOBHSI YHCTOTO I10JIa TIEPBOTO
STaka JI0 YPOBHSI YHCTOrO Iojia BTOpOro. Bei-coty P
CTEH BTOPOr'0 dTa)ka — MO pa3Mepy OT YPOBHS YUCTOTO
rojia BTO-POro 3Ta)ka 0 BepXa YTEIUISIOLICTO CIIOSI
YepIaYHOro MePEKPHITHSI.

JUIMHY HapyXHBIX CTEH HEYIJIOBBIX IMOMEIICHUM
ONpPENCSNISIIOT O  pa3MepaM  MEXIy  OCSIMH
BHYTPEHHHUX CTEH, a YyIJIOBBIX ITOMEIICHUH — I10
pa3Mepy OT BHEIIHHMX IIOBEPXHOCTECH HapyKHbBIX
CTEH J10 OCEH BHYTPECHHUX CTEH.

OCHOBHBIE TEIUIOMOTEPH Yepe3 HaAPYKHBIC
orpaxaeHust Qocy, BT, Onpenessitor ajist Kaxaoro
MoMeIeHus 31anusl. [J1st 3Toro nmoacuuThiBatoT Qocy, BT, 4epes KaxIyro HapyKHYIO
OrPaXKIAOIIYI0 KOHCTPYKITHIO, HMEIOIIYIOCS B 3TOM IMOMEIIIEHNH, & HMEHHO: Yepe3
Hapy>XHbIC

crensl (HC) *, mon (ILJI) **, motomnok (IIT) ***, nBoiinsie okua (/IB),
nBoitHyto asepb ([J1). Jnst momemenus 101 v necTHUUHOM KII€TKH MOACYUTHIBAIOT Qocp
4yepe3 CTEHBI, T0JI, OKHA U TTOTOJIOK.
Temonorepu uepe3 BHYTPEHHHUE CTEHBI HE OMPEIENSIOT, TaK KaK pa3HOCTh TEMIIepaTyp
BO3JlyXa B CMEXKHBIX TTOMEIIECHUsIX He TipeBbImaet 5° C.
8. [lonHble TemIONOTEpH Yepe3 HapyKHbIE OTPaKICHUS:
rie Quos — no0aBOYHEIE TEIIONOTEPH, BT.
Q0B OIPENEIISAIOT B MPOLIEHTaX K OCHOBHBIM TEILUIONOTEPSM B 3aBUCUMOCTH OT OPHEHTALMH
OrpakJI€HUs O CTpaHaM cBeTa (puc. 2), OT CKOPOCTH 00AyBaHUs UX BETPOM (Ha BETEp), Ha
YIJI0BBIE TTOMEIIEHHS, Ha TTOCTYIJIEHHE XOJIOJHOTO BO3IyXa
(st HApy)KHBIX ABEpei ¢ KPAaTKOBPEMEHHBIM OTKPBIBAHHEM), Ha BBICOTY.
JloGaBKy Ha BBICOTY BBOJST JUJIsl IOMEIICHUM OOIIECTBEHHBIX 3/JaHUN BBICOTOM
6onee 4 M; oHa cocrtaBisieT 2 % Ha KaAblii METpP BBICOTHI CBbIIIE 4 M, HO He Oomnee 15
%. JlobaBKy Ha BBICOTY CIIEAyeT y4ecTh s ABycBeTHoro 3ana (momermnenust 101).
JlobGaBKa Ha BBICOTY HE pacIpOCTpaHsIETCsl Ha JIECTHUYHbBIEC KIIETKU.
IIpu ompeneneHUM OCHOBHBIX M J00ABOYHBIX TEIUIOMOTEPh Yepe3 HapyKHbIE
OTPaXJEHUS TTOMEIIEHUN MOJb3YI0TCsl OJaHKOM, UMEIUM ¢hopmy TadI. 7.
TeruronmoTepu MOJICYUTHIBAIOT OTICIBLHO TSI KAXKIOTO MOMEISHUS U JIUTSI 37JaHUSI B
LIEJIOM.
OcHOBHBIEC U JOOABOYHBIC TEIUIOTIOTEPU CYMMHUPYIOT IS 3IaHUS B IIEIIOM.
[Tonuble TemmoOmMOTEpH CYMMHPYIOT JJisl 3MaHUS B IEJIOM U JJIs1 KaXKJI0TO
OTJEITLHOTO ITOMEITCHUSI.
IIpu ompeneneHuM TETJIOMOTEPh Yepe3 HAPYKHBIE CTEHBI IUIOMIAAb IMOCIECIHUX
BOUCHIBAIOT B Tpady 6 TMOTHOCTBIO, 0€3 BhIYETA IUIOMIAAM OKOHHBIX W JABEPHBIX
1o pavil A0 An
npoemoB. [Toatomy B rpady 9 BMmecto K m K~ BnuceiBator paznoctu K- —K u
pavit HC
kK —k
B camom jiene, Tipy BKITFOUEHUH OKOHHBIX IIPOSMOB B TUIONIAb HAPYKHBIX CTCH
TEIIONOTEPH OT TTOCIIETHUX 3aBBIIIAIOT HA BEIMUYUHY

K Fiolt,—t7) ¥,

pacu 10

86



ITosToMy ee HalO BBIYECTH IIPH pacueTe TEIUIONOTEPh Yepe3 OKHA T.e.
BBIUUCIISITh QHO o gopmyiie

_ AO HC
t )W =(k -k )0ty 1) .

pacu

HC HC
K pacu I:,Z[O (tB - tH) ¥ -k pacu FI[O (tB N

9. VaenbHas TeIioBasi XapaKTepuCTHKa 31aHust, Bt/ M3'K,

QE[I:I."[[—:

Te =y (e —t)

rie Q — MoJIHBIE TEIUIONMOTEPH Yepe3 HapyKHBIE Orpakae-HUS JJIs 31aHUS B
eioMm, BrT;

TIOJIH.

V — o0beM 31aHUS 110 HAPYKHOMY O0OMEDY, M3, OIIPEEIISIFOT YMHOKEHUEM
IUIOIIAAY 3/1aHUs 1O BHEIIHEMY OYEPTAaHUIO CTEH

@)
= o
< -
= & o
) 2 T
= 5 5 '
= g =° [ToBepXHOCTh OXJTAXKICHUS p= =
o o E m = N
o = = - % -
g 0 =W = <
15) g HE s &
% o ) o = S Q = =)
= = == 2 = 5 - B = 5
o ) T 0 = ® A ) E o
Z. on QE O = ©Q x QO
2 &5 B =g = 0 = Z =
=S E‘l: < = E T 3 = 3
= o
= M g o g 5 & = g
S g2 5 2 X 5
© o s 3 = A
o o
1 2 3 4 5 6 7 8

Jlo6aBKa K OCHOBHOM morepe
tera, %
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Ha ero BBICOTY OT YPOBHsI 3eMJIH J10 KapHu3a (pazmep @ Ha puc. 1). [TonyuenHoe
3HAYCHHUE (o,; PEKOMEHIYETCS COITOCTABUTH C HOPMATUBHOW BEIIMYUHON IS 3MaHUS
AHAJIOTUYHOIO XapaKTepa

Y JIJIS1 COOTBETCTBYIOIIETO KIMMATHYECKOrO T0sica.

DTOW XapaKTEPUCTHKON IOJB3YIOTCS JUISI OPUCHTHUPOBOUYHBIX IIOJICYETOB ITOTEPh
Teria U TpedyeMoil TEeIIOBOM MOIIHOCTH MC-TOYHUKOB TEIIOCHAOXKEHUS B MIPOSKTHBIX
3aaHUAX.

10. PacyerHas TemiaoBasi MOIHOCTh CUCTEMBI OTOIUICHHS 31aHusA, BT,

Lae Qy , — pacxoj Teria Ha HarpeBaHue BO3/1yXa, MOCTYIAIOIIEr0 B TOMEIICHUS IPU
nHuILTpanuu, BT.

B mensix ynpormieHus pacuera B KypcoBOM pab0oTe MOKHO YCJIIOBHO IPUHSATE Qyp = 0, m.
e. Qor = Qnoun.

11. TomoBoii pacxo Teria Ha OToILIeHHe, KBT4/To,

roj
Qor =001 Q1 Tors

med =(tzg —tor")/ (ts —ty” ) — oTHOCHTENBHAS OTOMUTENbHAS HATPY3Ka,
CpeIHsIsl 32 OTONUTEIbHBINA NEPUOL;

t or ' — cpemHsIs 32 OTONUTENBHBIN EPHOL TEMIIEPATypa HAPYKHOTO BO3ayXa, °C
(cm. Tabm. 11);

Q or— pacueTHas TEIUIOBAasi MOIIHOCTH CHCTEMBI OTOILICHHS 37aHusl, KBT;

tor= 24N — OPOJOIKUTEIHLHOCTh OTOIMTEIBLHOIO Ieproa, 4/roj (3HaueHue N M.
B Ta01. 13).

PexoMeHayeTcsl BBIpA3HTh pacxoja Teruia Ha otoruieHue B MJx/ro.

IMockonbky 1kBt = 1k/[x/c, To 1kB1u = 3600 k/I>x = 3,6 M k. 12. TonoBoii pacxon

TOTUTMBA Ha oToruieHue, T/rox (st TBepao-

IO TOTUTHBA), ThIC. M3/FO,21 (17151 Ta3000pa3HOroO TOTLTMBA)

rog
ro
BDT'J =P =
o QuMey e
e Qo A — pacxoj Teruia Ha otoruieHue, MJx / rog;
Qup— Hu3mas Temwiota cropaHus ToruiuBa, KJk/kr  (MJDx/T) —ans

TBEPAOTO H JKUJAKOTO TOIJIHBA, KI[)K/MS(MIbK/TLIc. M3) — JJIs1 Ta3000pa3HOTO
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TOILIINBA,

Nky — KII/J] Temiorenepupyoiieil ycTaHOBKH;

Nee — KOO DUIHUEHT, YIUTHIBAIOIUN MOTEPH TEILJIA B TETIJIOBBIX CETSIX.

B nacTosieit kypcoBoii paboTe MOKHO MPUHSTD:

Ney Mee = 0,75 — 1515 HEeHTpalbHBIX KOTENIBHBIX, PA0OTAIOIIUX Ha KHIKOM M,
razoo0pa3HOM TOILINBAX;

Nky Mre = 0,65 — 1515 HEeHTpabHBIX KOTENBHBIX, PA0OTAOIIMX Ha TBEPAON, .
TOILJIUBE.

Bonee TouHble JaHHBIE MOTYT OBITH TTOTYYEHBI U3 MECTHBIX HICTOYHUKOB
(?HEprocHaOXKAMIIKX MPEATPHUSITUI).

CryaeHTy npenjiaraeTcsi yCTaHOBHUTH 110 MECTY IMPOKUBAHUSL:

@) BUJI ¥ HE3IIYIO TEILIOTY cropanusi Q HCIIOIb3yeMOro JJist OTOIUICHHS TOILIHBA,

TC

kJx / xr (xJIx / M3);
6) CTOMMOCTB MCIIOJIB3yEeMOTO JUIsl OTOTUICHUS TOIUINBA, Sy pyo/T (pyO. /ThIC.
3
M°).

6) CTOMMOCTh OTIIYCKAaeMOM TEIJIOTCHEPUPYIOIICH yCTaHOBKO#W TerioThl (C
Yy4ETOM TPAHCTIOPTUPOBKH), IUIATY 3a TEIUIOBYIO SHEPIHI0, MCIIOIB3YEMYIO0 Ha HYKIIbI
OTOTUJICHUSI JKIJIBIX M OOIIECTBEHHBIX 3IaHUH,

Sq , py6. /MIx;

2) CTOMMOCTH MOTPEOIISIEMOM JIEKTPUUECKOM dHEepruu, Ss, pyo. /kBr4;

0) JaTh OIICHKY TOOBBIX 3aTpaT Ha TEILIONMOTPEOICHHUE, W TOILIUBHOMN
COCTAaBJISIOIIEN STFOH, pyo. /rox.

Jliist ynoOcTBa y4yeTa pacxo/ia i HOpPMUPOBAHUS TOILIMBA BBE/ICHA YCIIOBHAS
TEIIODHEepreTHYecKast eiMHuIa — 1 KT ycJI0BHOrO ToruikBa. Pacxos 1 Kr ycioBHOTrO
tormuBa 3kBuBaicHTeH 7000 xkai, uro coctaBuser 29330k/[xk, T.e. «TemioTa
cropaHus» ycnoBHOro tormmsa O ye; = 29330 k/Ix / kr (y. T.) mmn (M x/T (y. T.)

Pacxon yciaoBHOro TOIUIMBa OMNPENEIsIIOT MO TOH ke (opMylie, 4To U
HATypaJIbHOTO:

oy
proA — Qu-r

Yo
Qe Moy M

I[J'IS[ nepecucTa pacxoJa yCJIOBHOI'O TOINIMBA B HATYPAJIbBHOC UC-TIOJIB3YIOT
TEIJIOBOM DKBUBAJICHT

Qh
3, =
Q}'c.r:
CrnenoBaTeapHO:
B
B = Vo
B 3

TEILJIOBOM PACUET OTOITUTEJIbHBIX ITPUEOPOB

C terodu3UUeCKOM TOUKHU 3pEHUs] OTOIMHUTENbHbIE NPHUOOPHI paccMaTpUBaEMOU
CHUCTEMBI BOJSTHOTO OTOIJIEHUS MPEACTaBISAIOT  CcOo0Ooit peKynepaTUBHBIE
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p(i)

TEIUIOOOMEHHBIE alllapaThl, B KOTOPHIX TEIUIOTA OT IPEOIEro TEIIOHOCHUTENs (ropstueit
BO[[BI) nepeaacTesa HarpeBacMomy TCIIJIOHOCUTCIIIO (B03,11yxy BHYTPH HOMeIJ.[eHI/IH) qe-pe3
Pa3IeISIONIYI0 X METAIUTHYCCKYIO CTCHKY, HMEHYEMYIO TEIJIO-OOMEHHOW MOBEPXHOCTHIO
F, M2.

PacderHyl0 TEIUIOBYIO MOIIHOCTH OTONMUTENBHBIX TpubopoB Q , BT ompenenstor,
HCXO/Is U3 MOJIHBIX MoTephb TerioThl Q, BT, as kaxaoro i-ro momerineHus. M3
ypaBHEHHS TETUIOBOTO OallaHca ClIeayeT:

Zan(i):Qi '0-9Qi(Tp)

ke Q — Temrooraada OTKPBITO PACIHOJNIOKEHHBIX B IpEAelax IIOMEIIEHHUS TpyO
CUCTEMBI OTOIUICHUs, BT(B 1aHHOM KypcoBoOi#i pa-0oTe BelinunHy Q  MOXHO HE
YUYUTHIBATH).

Ecnu B moMenieHMM yCTaHABJIMBAIOT OTOMUTEIbHBIE TTPHUOOPHI OTMHAKOBOM
MOII[HOCTH, TO

2@
erpl:f:l = Tﬂp

[}

[JIe M — YUCJIO OTOIUTEIbHBIX MPHOOPOB, YCTAHABIMBAEMBIX B i-M ITOMEIICHUHU.

Bei6op THIIA OTOMHUTENBHBIX HPHOOpPOB (M3 mpemTaraeMsix B TaOI. 4), ux
pa3MenieHue B TOMEIICHUSIX, CIIOCO0 MPUCOCTUHEHUS UX K CTOSIKAM CTYJICHTY CJICIyeT
BBITIOJTHUTh CAMOCTOSITEIIbBHO B COOTBETCTBHH C MMEIOIIUMHUCSI B JIUTEPATYPE
PEKOMEHIAITHSIMH.

PacuetHyio miomanp Term100OMEHHOW MHOBEPXHOCTU OTOIMHM-TEIBHOrO Mpudopa
Fpnp(i), M2, OMNPENEIISIIOT M3 YPABHEHUS TEIUIO-NIEpeaayu:

Q e ) = Kregi) Friegi ) At cp,
rae K — K09 UIMEHT TerUIonepenaun OTOMUTENbHOTO Iprubopa, B/ (M2 K)jw
At ~ CpelHsis PasHOCTL TEMIIEATYP IPEIOLIICH BOJBI M HArpeBACMOTo BO3AyXa
(cpenmuii temneparypHsiii Harop), K.
Pacuer BenyT B clieyroLIeil MOCIeI0BaTEIbHOCTH:

1. PacueTHBIE pacxoja BOABI Yepe3 OTOMHUTEIbHBIN mpuobop G kr/c (u3

np ’
ypaBHEHUS TEIUIOBOTO OajlaHca);

Crp

+ C,. (tr — tg)

rae Cw = 4190 JIx/ (kr -K) — cpeaHsisi TeII0eMKOCTh BOJIbI B MHTEpPBaJe
temrieparyp to ¢ r;

tr =95°Cuty =70°C — pacueTHble TeMIIepaTypbl ropsiueii U 00paTHOM BObI (Ha
BXOJI¢ B PUOOP U BBIXOJIE U3 HETO);

2. CpenHuii TemMItepaTypHBIA HATIOP:
t.+t,
ﬂ.r= T -t

3. PacueTHast ImioTHOCTH TETIOBOTO MOTOKA G = an/ an, Br/m2 [3]
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t+t
A==t

/1€ Qyoy — HOMHHAIIbHAS TUIOTHOCTH TETIJIOBOT'O MOTOKA, Br/m2 (cm. Tabm. 4).
Hanpuwmep, mist oronutenpHoro mpudopa MC — 140 — 108, cormacHo Tabn. 4,

Qrow =758 Br/M2.
st TpeGyemMoii TermIoBoil MOIIHOCTH, HAIIPUMED, an = 1000 Br:

Gpp = Qup/ew (t r-t o) = 1000/4190 (95 — 70) = 0,00955 xr/c,

mpu At = (tr-tg)/ 2—t = (95 +70) /2-18 = 64,5 K; pacuerHas
IUIOTHOCTB TEIIOBOTO IMOTOKA

(g, = 1, 04(64,5/70) 1.3 (0,00955/0,01) 0.02 758= = 681 Br/nm2).

4. KoaddunumeHt Teronepenayu:

q 1 .
== = 10,56 Br/m* - K.
At,, 645

Jns ynpoieHust pacyeToB B JaHHOM KypCcOBO# paboTe 3HaYeHHE

Ky p 10,3 Bt/ (MZ'K) MOXHO TIPUHSATH OAWHAKOBBIM JIJISI 3TOTO THUITA OTOTHUTEIHHOTO
npubopa HEe3aBHCHMO OT pacxoia TerioHocurens G,, .

5. Tpebyemas 1uIomaab TEMIOOOMEHHON MOBEPXHOCTH OTOIH-TEIBHOrO MIPUOOpa, M2
erpl'i:l
Fopm=—20_pp
mp (i) 1Mz
krml.'i‘.lﬂ‘tm

rae 1 — MmonpaBoOYHBINH KOI(DPHUIIMEHT HA YKCIO CEKIMH B mpubope (yTodHseTCs B
KOHIIE pacyera, KOrJla W3BECTHO YHCIO CEK-IUH, 1o Tabum. 8);
B2— K03 ULMEHT, YUUTHIBAIOIIMI XapaKTep YCTAHOBKH OTOMUTEIBHOIO
npudopa.
JI1st 4yTYHHBIX CEKLIMOHHBIX paJuaTOpPOB, YCTAHABIMBAEMBIX Y HAPYKHBIX CTEH, B
TOM YHCJIC MO/l CBETOBBIM mpoemoM P, = 1,02 [3, xa6u. 8.3]

TaOnuma 8
ITonmpaBouHbIl KO3 (pPunmeHtT f1 Yuco cexmuii B mprbdope
0,95 Jo 5
1 6-10
1,05 11-20
1,1 Bonee 20

6. TpeOyeMoe 4ncIIo CEKIUI B OTOMUTEILHOM MpHOOpeE,

rne f o — 1uiomanp TemI00OMEHHOH MOBEPXHOCTH OJHOM CEKIIHH, M2 (tabu. 4).
Hns neycBetHOTro 3a1a 101 menecooOpa3HO YCTAaHOBUTH OTOMHUTEIbHBIC TPUOOPHI B JIBa
sipyca. IIpu 3 TOM mprUHUMAFOT:!
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Q101" ""=0,65Q101
o101 '=0,35Q101

B ocranbHOM pacueT aHAJIOTUYEH BBIIIEHU3I0)KEHHOMY. Pe3ypTaThl pacdyeTroB Mo
OIIPEJICIICHUIO TEIUIOBOH MOIIHO-
CTH OTONHUTEJbHBIX NPHUOOPOB M YMCIIY CEKIIUH B KKJIOM W3 HHX JIJIsSI BCEX
OMEIIEHUH 30aHus CBOIAT B Ta0I. 9.

Tadonuma 9
Nemo- | tBmo- | Atep ka B> Q-1,16 |:Hp B2 n
Melle- | mene-
HUA HUU

3HauyeHUS an CJICAYCT YKa3aThb Ha IJIaHax ATa)kel 37aHusl.

TAAPABJIMYECKHUI PACUET IUPKYJIAIIMOHHOIO KOJIBIIA
CUCTEMBI OTOIIVIEHU A

ITpuctynas kK ruipaBIM4eCKOMY pacyeTy CUCTEMBbl OTOILUIEHHUS, HEOOXOAUMO
MIPEABAPUTEIBHO BBIIIOIHUTD CIIEAYIOLICE.

1. PazMecTtuTh Ha muiaHax 3Takeil HarpeBaTesIbHbIE MPHUOOPHI, a TAKXKE ropsiune U
oOpaTHbIE CTOSIKH; Ha Ka)KJIOM HarpeBareabHOM IMPUOOpe MPOCTABUTH TEIJIOBbIE
Harpy3Ky B 3aBUCHUMOCTH OT TEILUIONOTEPh IMOMEIIEHUM U YUCJIa YCTAHABIUBACMBIX B
HuX npubopos. IIpoHyMepoBaTh CTOSIKH.

2. BpruepTuTh aKCOHOMETPUYECKYIO CXeMy TpyOOIpOBOJOB OTOIUICHHS, yKa3aB
pPAacIoONOKEHHUE 3aIIOPHO-PErYJIMPOBOYHON apMaTyphl.

3. Onpenenuts HanboJIee HEBBIroJHOE (OCHOBHOE) IUPKYJISIIIHOHHOE KOJIBIIO.

4. O003HAaYUTh HA AaKCOHOMETPUUYECKOH CXeMe TPYQOIPOBOJOB OTOIIEHUSI pPacUYETHBIE
YY4aCTKH OCHOBHOI'O LHUPKYIALMOHHOIO KOJbIIA, yKa3aB ISl KaXKJI0r0 ydacTKa
TEIUIOBYIO Harpy3ky Qyy, BT (Hax BEBIHOCHOM uepToii) 1 [utnHy (1101 BBIHOCHOH Y4epToi).

5. M300pa3uTh NpUHIMIHAIBHYIO CXEMY MPUCOEIUHEHHSI CUCTEMbI OTOIICHUS K
BHEIIIHUM TEILJIOBBIM CETSIM.

CaMbIM HEBBITOAHBIM IUPKYJISIHMOHHBIM KOJBIIOM JJISI TYIHMKOBBIX CHUCTEM SIBJISIETCS
KOJIBIIO 4epe3 HauboJjiee yNaJeHHBI CTOAK. OTO KOJIBLO SBJISETCS OCHOBHBIM
(pac4yeTHBIM) U €r0 PACCUYUTHIBAIOT B TIEPBYIO OUYEPE/Ib.

PacuerHbIM y4acTKOM pacyeTHOTO HUPKYISILMOHHOIO KOJbIA CYUTAKOT YacTh
TpyOOIIpOBOJIa MarucTpaid U OTBETBJICHUNW C MOCTOSHHBIM pPAacXoJlOM M CKOPOCTHIO
terioHocurens. IlopsinikoBele HOMEpa pPaCUETHBIX YYACTKOB IIPOCTABIAIOT IO XOIy
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TCIIJIOHOCHUTCJIAA OT TCIUIOBOI'O IIYHKTAa A0 KOHCYHOI'O HArpeBaTCJIbHOI'O HpH60pa n
0o0paTHoO.

I[ajlee BBITTIOJIHAKOT FI/IIIpaBJII/ILICCKI/Iﬁ PacueT OJHOIr0 OCHOBHOI'O HUPKYJIISAITUOHHOI'O
KOJIb1Ia, B CJICYIOICH MOCIIEI0BATEIIBHOCTH:

1. Haxopasit pacueTHOE MUPKYISIIUOHHOE JJABJICHHUE B KOJIBIIE! APpu, H/M2 (ITa):

@) JJIsi CHCTEM OTOIUIEHHS € eCTECTBeHHOI HUPKyasinuel (rpaBHTANMOHHBIX)

A Pp= gh (po —pr) +A Perp
rae g = 9,81 M/c2 — YCKOpEHHE CBOOOHOTO T1aJICHHUS;
h — paccrosiHre 110 BepTHUKAIU OT IICHTPa MMO0TPEBATEIs, PACIIOI0KEHHOIO B IOABAJIE,
0 IIEHTpAa HArpeBaTeIbHOrO MNpPUOOpa HUKHEro sipyca, MPUCOSAWHEHHOIO K CTOSIKY,
gepe3 KOTOPBIM MPOXOJUT PACUYETHOE IHUPKYISAIUOHHOE KOJIBIIO, M; P, — IUIOTHOCTh
00paTHOM BOJBI
(ipu t 4=70°C; po = 977,8 Kr/M3); pr — IUIOTHOCTB ropstuert Boasl (ipu pr =95°C; pr =
961,9 kr/m3);
AP, .;,,— €CTECTBEHHOE JIOTIOJHUTEIHLHOE JIABJICHUE OT OXJIAXKICHUS B TpyOax, I1a;
AP, .;,,— YUUTBIBAIOT TOJIBKO IIPU BEPXHEH pa3BOJIKE TPYOOIIPOBOJOB.
Hpuasats AP, o, = 100 ITa (Gonee moapobHo cm. [3, npui. 4])
6) MJIsi CHCTEM OTOILIEHHSI ¢ HACOCHO UPKY.JIsHei

AP =AP + EAP.,,+ AP, ),
py H

3nech AP , — nmaBiieHUe, co3gaBaemMoe HacocoM (uiau aseBaTopoM), I1a;
E — xoadpunment, npuaumaembiii pasabiM 0,4 — 0,5;

AP — €CTECTBEHHOE JJOIIOJIHUTEIBHOE JIaBIE€HUE OT OCTHIBAHUS BOJbI B
npudopax, Ila;
AP 1, — €CTECTBEHHOE JOMOJHUTEIbHOE JABIEHUE OT OCTHIBAHUS BOJIBI B
TpyOax, Ila.
[laBienune, co3zgaBaeMoe HACOCOM, Uil CUCTEM ITPOU3BOJIBHON MPOTSIKEHHOCTH
AP Tpz80 SI,

rae X | — cymma JUIHH y4acTKOB PacYeTHOTO KOJIbIIA, M.
ITpu 00bIYHON TIpOTsDKEHHOCTH Kouer cuctembl (X 1~120 M) mpuHHMarOT

APy, = (10000+12000) ITa.

6) Uil CHCTEM OTOIUIEHHs, MPUCOeIHHsIeMbIM K BHELIHel TeIJIOBOil ceTH 4epe3s
3J1eBaTop, ONpeaesaoT Kod(pduuneHt cMmemenuss U — KOIUYECTBO MOAMEIINBAEMOM
B 2JIeBaTOp 00paTHOM BoIbI G, M3 cucTeMbl oToruieHus (Tpu Temmeparype t,) K
KOJIMYECTBY CeTeBOM BObI G noxs TOZIABAEMOM U3 MIPSIMOTO TPYOOTIPOBOIA
TEIUIOBOM ceTu (C TeMIepaTypou tho, , JUIS TIOJIy4YeHHUsl TpeObyeMol TeMmepaTypbl
cmecH to, =1t (ropsueii BOjBI, MOJaBa€MOI B CHCTEMY OTOILICHUS), T. €.

U=0_G 0 / G, o’
Pacuetrnyto popmyny mist onpeneneHust ko3 G GUITMeHTa CMEIICHUST PEKOMEHIYETCSsT

BBIBECTHU CaAMOCTOATECIBHO, HCXOOA H3 ypaBHeHI/Iﬁ MaT€pruaJibHOro M TCIIJIOBOT'O

OamamHca IIpU CMEIICHUHN JIBYX IIOTOKOB BOJHBI.
+G, = .
Grion * Co = Coui

G

(Bxomsimipie B ypaBHEHHUE TEIJIOBOTO OallaHCa CPEIHUE TEINIOEMKOCTH BOJBI Crox, Co

110/ CHOIItl'lOJI+ GO CO t0= GCM CCM tCM
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M Ccy B COOTBCTCTBYIOIIMX MHTepBanax remueparyp 0 —t_ cuurars OJIMHAKOBBIMHU).

JlaBieHue, co3maBaemMoe 2JIEBAaTOPOM, OIPEICISIOT B 3aBUCUMOCTH OT KO3(UIIMCHTA
cmemenus U u pacrioniaraemMoro JaBjieHHUs B TpyOOIIpOBOIaX TEMJIOBOM CETH Ha BBOJIC B
smanue. (ITockoabKy mocienHee He 3a1aH0, IpUHATH AP ~1,6 104 ITa).

ITpu onpenenennn cymmsl (AP¢p + AP ) UISI HACOCHBIX CUCTEM OTOIUICHHSI MOKHO
TaK)Xe BOCTIOJIb30BaThCS (POPMYIION:

(APg p + APg 1p) = 1,3 Ny hoy (1 — 1),

rae N,y — YUCIIO ATAXKEH B 3MaHUH; Ny, — BhICOTA OHOrO 3Taxa, M. Eciu 3Ta cymma
menbIe 0,1 APy , To ee He yYUTHIBAIOT. TeNJIOBYI0 HArpy3Ky KaKJOTO pPac4eTHOTO
yuyactka Quy

OTIPEACISIOT KaK TpeOyeMblil TEIIOBOW MOTOK TENJIOHOCHUTEIS

Gyy cw(tr — to ),o0ecreynBaOMKi TEIJIOOTAAYY BCEX MPHUCOCAMHEHHBIX K HEMY
OTOTIUTENIBHBIX MPUOOPOB. Ecim pacder BecTH OT BBOJA Topsiueid BOJABI B CHCTEMY
(yuactok 1), TO TemuioBasi Harpy3ka KaXJOro ITOCJICAYIOIIEro y4JacTKa MEHbIIE
TEIUIOBOW HArpy3KH IMPEANICCTBYIONIEr0 Ha BEIUYHHY OTBEJICHHOTO TEILIOBOTO MOTOKA,
a B 00paTHOU JTUHUU — OOJIbIIEe HAa BETWYUHY ITOJIBEICHHOTO TETIJIOBOT'O MOTOKA.
Pe3ynbTaThl THAPABIMYECKOrO pacyera y4acTKOB IUPKYJISILIHOHHOTO KOJIbIAa CBOJST B
tabnuity (ta6s. 11). Ipader 1, 2 1 4 3aM0THSIOT 110 JTaHHBIM PACYETHOW CXEMbI OTOTUICHHUS.
B rpade 3 yka3pIBaloT pacxo/1 TEIIOHOCUTEISI TSl KaXI0r0 ydacTka, Kr/d,

Gy = Quy 3600/ cyy (tr —tp),
rag cw = 4190 JIx/ (krK) — cpeaHsisi TEIUIOEMKOCTh BOJIbI B MHTEPBAJIC TeMIeparyp t,
—1r.

Hns 3anomHeHust rpad 5, 6 U 7 HEOOXOIMMO TIPEABAPHUTEIIHFHO OMPEICIUTh CPEIHIO
JUTSI KOJIbIIA YIENbHYIO MOTEPIO JaBiieHHs Ha Tpenwue, [1a/wm,

Rep =BAP, /2],

rze f — ko3 HULHMEHT, yYUTHIBAIOIIMI 10110 TOTEPH JaBJIECHUS MMPEOI0JICHUE
COIPOTUBIIEHUSI TPEHUS OT PACYETHOT'O [IUPKYJISILIU

OHHOT'O JJaBJICHUSI B KOJIBIIE!

p =0,5— st IByXTpyOHBIX CHCTEM OTOILICHUS C €CTECTBEHHOM ITUPKYJISIIUEH;

B = 0,65 — 1151 HACOCHBIX CUCTEM.

dakrtuueckass ynaenbHasi IOTepsl JAaBlIeHHWs] Ha TpeHHe Ry, , (rpada 7) momkHa
ObITh OM3Ka K R,

[vapaBnu4ecKkuii pacdyeT OAHOTO PACUETHOTO KOJIbIIa COCTOHWT B MOJ0OpE
JTMaMeTpa TPyOOIpoBOia KaKJIOr0 y4acTKa, BXOJSIIETO B 3TO KOJIbIO (MCXOs U3
3HaueHus Ry, ), ompeneneHun GakTUUECKHUX MOTEPh IABICHUS HA KaXIOM y4acTKe
Y CyMMapHBIX TIOTEPh JaBICHUs B KOJbIIE. J{JIs HACOCHBIX CUCTEM OTOIUICHHS pacyeT
3aKaHYMBAETCs MOJ00POM Hacoca, a JJisi TPaBUTAIIMOHHBIX — CPaBHEHUEM
CyMMAapHBIX MIOTEPh JABJICHUS B KOJIBIIE C PACUCTHBIM ITUPKYJISIIIHOHHBIM JJaBIICHUEM.
I1pm TOM ciienyer ydecTh CleayroIee.

IMTorepu naBneHwust Ha yuyacTke TPyoOOIIpoBOaa

AP=AP_, +AP =Rj+AP_,

rae APy, — morepu AaBieHMs Ha TpeHuUe, 1a;
AP, — TIOTEpH NABJICHUS B MECTHBIX COTIPOTUBIICHUSIX, [1a;
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R = AP /| — ynenbHas nuHElHHas moteps aaBieHus Ha Tpenue, [1a/m. CormacHo
HU3BECTHOU hopmyie:

Arp pw?

d 2
rae  Arp — KO3 (PUIIMEHT THAPABINYECKOTO TPEHUS,

d — runpaBnudeckuii guamerp kaHana (TpyOsr), M;

p— IJIOTHOCTH BOJIBI, Kr/ M3;
W — cpeaHsisi (110 pacxojy) CKOpOCTb BOAbI, M/C. YUuThIBasi, 4TO:

6 _ 46 6 f = na?/s
W =—=———(4aa Tpy =ma“
pf mwd°p
MOJTYYHM.
R=0,812 7 G*/p d° (%)

AHanuTUYECKHUM MEeTOJ ompeneleHMsl BeIMYuHbI R sBiIsieTcs BecbMa
TPYAOEMKHM, TPeOyeT CII0KHBIX PACUETOB.

B kypcoBoil paboTe MOXHO BBIIIOJIHUTh TUJIPOAMHAMMYECKHM pacuer KoJbla
CHUCTEMBI OTOIUICHUSI, WCTIOJIb3Yysl MPHUBEACHHYIO HAa PUC. 3 HOMOTPAMMY.

Pacuer BenyT B cienyrolei mociaea0BaTeIbHOCTH.
1. TTo Bennunnam R, , u Gy , ompenenstor nuamerp TpyObl yyacTka Oy,
OKPYTJIsisi €ro A0 OJvKauIiero 3HaueHus u3roraBiuBaeMbix Tpyo (mo FOCTy).
CrnenyeT 0OpaTUTh BHUMAHHE HA TO, 4TO HOMOrpamMma (puc. 3) BeIIIOJHEHA B
€IMHNLIAX TEXHUYECKOU CUCTEMBl M3MEPEHUM, B KOTOPOM «KHIOTpPAMM»
obo3uauaemblii «KI'C» aBastercst eqmuuniieii cuisl. Tak kak 1 kre = 9,81 H, to 1

kre/m2 = 9,81 H/m (ITa).

ITo BeIOpaHHOMY auamerpy yy upacxogy G MOJIB3YsICh
HOMOTpaMMOM, HaxoIAT (AKTHYECKYI0 CKOPOCTh JABM)KCHHUS BOJBI HA y4acTKe Wy,
M/c M (akTHUECKyIO0 YAENbHYI0 MOTEPI0 MAaBICHHS Ha ydactke Ry, , ITa/m. Jlns

onpenevteHuss Wy, , MOKHO TaKXKe BOCIIOJIb30BaThCs (HOpMyI1oit
— 2
Wy, =Gy 47y mdyy 3600.

ITpu 5TOM ISt HACOCHBIX CHCTEM CIIEAYET YIUTBIBATH MPEACIIbHBIE CKOPOCTH
JIBMOKCHUSI BOJIBI B TpyOax (tabdu. 10).

Taonuma 10

Juamertp TpyOorpoBosa d, MM

15 | 20 25 32 40 | 50 B%Jéee
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IlpenenbHas CKOPOCTh
ABHKCHUS BOJBI 0,3 0,5 0,8 1,0 1,5 1,5 1,5
B TpyOOIIpOBOAAX Wiy

, M/c

2. Ilorepu naBnenus Ha Tperue, [la
Al ™ qu Iyq'
3.1lorepu 1aBiieHUs B MECTHBIX COPOTUBNCHUAX AP, =Z,y ,Ila, nns xaxnoro

ydacTKa OMpEeesiioT 1Mo (opMmyie

W'.‘.
; Z{pw
yva 0 4
2
e Xlyy  — cymma Ko3((PHUIMEHTOB MECTHBIX CONPOTHBICHUI HA yYacTKe.

3HaueHus ( JUIs pa3UYHBIX BUJIOB MECTHBIX CONPOTHUBICHUH B CHCTEMax
oToruieHUsl (BEHTUIIN, TPOMHUKH, KPECTOBHUHBI, CKOOBI, BHE3AITHbIC PACIIUPCHUS U

CY)XCHUSI U JIp.) PUBEIICHBI B Ta0J. 12.
Ecnn MecTHOE CONpOTHBIIEHHE PACHOJIOKEHO Ha CTHIKE JBYX CMEXHBIX YYacTKOB, TO

€ro OTHOCAT K Y4aCTKy C MCHbBIIUM pacC XOAOM TCILNIOHOCUTCIIA.

4. O01ue noTepy JaBiieHUs Ha ydacTke, [la

Ri +2) o
Pesynbrarsl pacueToB npeacTaBiisitoT B Buje Tadm. 11.
Tabnunpa 11
IIpenBapurenbHbIN pacyer OKoH-
Howmep
yaTesb-
y4acTkKa HBIN
Quy, | G [, M d, w, R, Rl | 0z Z, | RI+Z, pacuer
kr/4 MM | m/c | TTa/m | Tla ITa Ila
1 2 3 4 5 6 7 8 9 10 11 12
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KOR®P®UIMEHTHI MECTHBIX COITPOTUBJIEHUI
JO0(IIPUBJUNKEHHBIE 3HAYEHU S)

Taonuma 12
MecTHoe 32{aquI/Ie & 3HaueHue X (111 BCEX TUaMETPOB)
AT BCEX MecTHoe
COIPOTHUBIICHUE .
JMAMETPOB) CONpPOTHE- VYcnosueiii quamerp D, MM
Panuaropsl JIeHme
50
JBYXKOTOHKO- 2 15 |20 |25 |32 |40  Gonec
BbIE
Korer 2,5 Benrtuis
IyryHHBIC OBBIKHO- 16 |10 |25 |9 8 7
Bue3zannoe BCHHBIC
pacumpeHue 1
(otHOCHTCST K
OoJbIION
CKOPOCTH)
Bewrmns | 3 13 |3 |25 (25| 2
MPSIMOTOYHBIE
Bre3zannoe
CYKCHHUC 0.5
(otHOCHTCS K
00JIBIIION
CKOPOCTH)
Orcrynsl 0,5 Kpanzr 4 2 2 2 - -
MPOXOTHBIC
TpotHUKM 1 Kpanst
IPOXOIHBIE JIBOMHOM
pEeryJIupOBKHU 4 2 2 g B -
TporiHuKH C LHITHH-
ITIOBOPOTHBIC 1,5 JpUYECcK oii
Ha OTBETBJICHUE pOGKOiE
TpotHHKH 3 Sanewkkn | _ | . 105 (05 (05 | 05
Ha TIPOTUBOTOKE TapaIebHbIe ' , , '
KpectoBunbI 2
MPOXOTHBIE
KpecroBunsl 3
OtBosr 900
ITOBOPOTHBIC H ;[TKa 15115 |1 1 105 0,5
Komniencaropsl 5

IT-o6pa3nbie
U TUpooOpa3HbIe
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Komrmiencaropsl 0,5 CKOOBI 3 2 2 2 2 2
CaJbHHUKOBBIC

4. O0mue TPeOGOBAHUS K HANIMCAHUIO U 0OPMIIEHUIO PA0OTHI

B conepxanun KOHTPOIbHOH paboThl HEOOXOJMMO IOKa3aTh 3HAHUE
PEKOMEHI0BAaHHOW JIUTEPATyphl 110 JAaHHOW TEME, HO IPU ATOM CJIELYET IPABUIIBHO
II0JIb30BaThCS IEPBOMCTOUHUKAMHU, N30€raTh Ype3MEpHOro LuTHpoBanus. [Ipu
MCIIOJIb30BaHUU IIUTAT HEOOXOUMO YKa3bIBaTh TOYHBIE CCHUIKM Ha MCIIOJIb3yEMbIl HICTOUHHUK:
yKa3aHue aBTopa (aBTOpPOB), Ha3BaHUE pabOThI, MECTO U 'Ol U3JAHUS, CTPAHULIBL.

B nporiecce paboThl Hall TIEPBOMCTOYHUKAMH 1€JIECO00Pa3HO AeaTh 3alUCH, BBITUCKU
a03alieB, IUTAT, OTHOCAIIUXCA K n30paHHOi Teme. [Ipu
U3YyYEHHUH CIEIHATBHON IOPUINYECKON TUTEPaTyphl (MOHOTpaduii, cTaTeil, peneH3ui u T.J1.)
Ba)XHO 00paTUTh BHUMAaHKE Ha PAa3JINYHbIE TOUKU 3PEHUS aBTOPOB 10 UCCIIELYEMOMY
BOIIPOCY, Ha €ro MPUBOJAUMYIO apIryMEHTALMIO U BBIBO/Ibl, KOTOPBIMU OIPOBEPTAOTCS NHBIE
KOHLETLIH.

Kpome pexomen10BaHHOM CIEIUATBHOM JTUTEPATYPhl, MOKHO UCIIOIB30BAThH JIIO0YIO
JIOTIOJIHUTEIBHYIO JINTEPaTypy, KOTopasi He0OXO0qUMa JJIsi PACKPBITHSI TeMbl KOHTPOJIbHOM
pabotel. Eciiu B mepros HanmMcaHusi KOHTPOJIBHOM paboThl ObLIM MPHUHSATHI HOBEIE
HOPMAaTHUBHO-IIPABOBBIE aKThl, OTHOCAIIMECS K M3J1araéMoi TemMe, UX He00X0AUMO U3YUUTh U
MCIIOJIb30BaTh NP €€ BBIOJIHEHUU.

B koHI1e KOHTPOJIBHOM PabOTHI MPUBOIUTCS MOJIHBIN OnbIMOrpaduyeckuii nepeyeHb
MCII0JIb30BaHHBIX HOPMATUBHO-IIPABOBBIX AKTOB U CHEIUAIbHOM JuTepaTypshl. JlaHHbII
CIIMCOK YCJIOBHO MOXHO IIOJPa3JeJINTh Ha CIEAYIOIUE YACTH:

1. HopMaTuBHO-1IpaBOBBIE AKThI (JAIOTCS MO UX IOPUIUYECKON CHIIE).

2. YuebHUKH, ydyeOHbIe TOCOOus.

3. MoHnorpaduu, yaeOHbIe, yaeOHO-TTPAKTUICCKUE ITOCOOHSI.

4. Ilepuoguueckas evyars.

[TepBoucrounuku 2,3,4 natorcs mo andaBury.

Odopmiienne 61OIMOrpapUUECKUX CCHUIOK OCYLIECTBISETCS B CIEAYIOLIEM MOPSIKE:

1. ®amuius 1 UHUIMAIBI aBTOpa (KOJIJIEKTUB aBTOPOB) B UMEHUTENbHOM nazexe. [Ipu
HAJIMYUU TpeX U OoJiee aBTOPOB JIONMYCKAETCsl YKa3bIBaTh (PaMUIMM M MHULIUAIIBI IEPBBIX ABYX
U 100aBUTH «H JIp.». Eciu KHUra HamrcaHa aBTOPCKUM KOJIJIEKTUBOM, TO CChUIKA JIENaeTcs Ha
Ha3BaHME KHUTU U €€ pefakropa. DaMUINIO U MHULMAJIBI PENAKTOPA IOMEIIAIOT MOCIIe
Ha3BaHUS KHUTH.

2. IlonHoe Ha3BaHUE NEPBOMCTOYHNKA B MMEHUTEIBHOM MAJEKE.

3. Mecto n3nanus.

4. T'og u3nanus.

5. O0611ee KOJIMYECTBO CTPAHUIL B paboTe.

CcbUIKM Ha KYPHAJIBHYIO WIH a3€THYIO CTAaThIO JOJDKHBI COAEPKATh KPOME
YKa3aHHBIX BbIIIE JaHHBIX, CBEJCHUS O HA3BaHUU >KypHaJa WU Ta3€Thl.

CchlIKu Ha HOPMATHUBHBIN aKT JIenatTcs ¢ ykazanueM CoOpaHMs 3aKOHOJATEIbCTBA
P®, uckioueHne MOryT COCTaBISATh CChUIKM Ha Poccuiickyto ra3eTy B TOM ciydae, eciu
JTAaHHBIM HOPMATHUBHBIN akT emle He onyOnukoBaH B C3 PO.

[Ipu ucnonb3oBaHUM LUTAT, UJEH, MTPOOIEM, 3aMMCTBOBAaHHBIX Y OTJIEIbHBIX aBTOPOB,
CTaTUCTHYECKUX JAHHBIX HEOOXOMMO MPABUIILHO U TOYHO J€JIaTh BHYTPU TEKCTOBBIE CCHUIKH
Ha MEPBOUCTOYHHK.

CchUIKM Ha UCIIOJIb3YEMBIE IEPBOMCTOYHUKH MOXKHO JI€TIaTh B KOHIIE KaXKIA0N
CTpaHULIbI, TUOO0 B KOHIIE Bcel pabOThI, HyMepalus MOKEeT HAUMHAThCS Ha KaX10i cTpaHuIle.

CTpyKTypHO KOHTpPOJIbHASI pa00Ta COCTOMT TOJILKO U3 HECKOJIBKUX BOIPOCOB (3-6),
6e3 rinaB. OHa 00s13aTENIbHO JI0JIKHA COJEPKATh TEOPUIO U MTPAKTUKY pacCMaTpPUBAEMOMN TEMBI.
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5. Yka3aHus 110 BBINOJHEHHIO 3a1aHUS

KonTtponbHas paboTa u3naraercst JIOrH4ecKy OCIeJ0BATENbHO, IPAMOTHO U
pazbopunBo. OHa 0053aTENLHO JOHKHA UMETh TUTYIBHBIN JTUCT. OH CONEPKUT HAa3BaHUE
BBICLIETO y4eOHOTI0 3aBe/IeH!s], Ha3BaHUE TeMbl, PaMUIINIO, MHULHAJBI, Y4EHOE 3BaHUE U
CTETEeHb HAYYHOTO PYKOBOIUTENS, (DaMUIINIO, MHUILIMAIIBI aBTOPA, HOMEP IPYIIIIHL.

Ha cnenyromem ucte NpuBOAUTCS COAEPIKaHUE KOHTPOJIbHON paboTel. OHO
BKJTIIOYAET B ce0sl: BBeIEHUE, HA3BaHHE BOIPOCOB, 3aKIIOUCHHE, CIIUCOK JIUTEPATYPHI.

Beenenue n0mkHO ObITh KpaTKUM, He Oosiee 1 crpanuubl. B HéM HeoOxoauMo
OTMETUTh aKTyaJIbHOCTb TEMBI, CTENIEHb €€ HAyYHOU pa3pab0oTaHHOCTH, IIPEAMET
UCCIIeIOBaHMs, 1IeJb U 3a]1a4l, KOTOpbIE CTaBATCS B padboTe. M310kKeHne kaxa0ro Bonpoca
HE00XO0UMO HavyaTh ¢ HAIlMCAHMsI 3ar0JIOBKA, COOTBETCTBYIOILIEMY OIJIaBJICHUIO, KOTOPBIN
JIOJDKEH OTpaXkaTh COJEpKAHUE TEKCTA. 3arojIOBKU OT TEKCTa CIeyeT OTAENATh
uHTepBasiaMu. Kax1pIil 3aroJoBoK 0053aTeNIbHO JODKEH MPEIIIeCTBOBATH HEMOCPEACTBEHHO
CBOEMY TEKCTY. B ToM ciydae, korja Ha ouepeiHOM CTpaHUIlE OCTAETCsI MECTO TOJIBKO IS
3aroJIoBKa U HET MECTa HU JIJIsl OJJHOW CTPOYKH TEKCTA, 3aroJIOBOK HYKHO ITUCATh HA
CJICAYIOLIEH CTpaHUIIE.

W3znarast Bonpoc, Kax/1blil HOBBII CMBICIIOBOI a03a1l He0OX0IMMO HavyaTh ¢ KpacHOU
CTPOKH. 3aKOHYMTh U3JI0)KEHUE BOIIPOCA CIIEAYET BBIBOJIOM, HTOI'OM I10 COAEP)KaHUIO TaHHOTO
paszzaena.

W3noxeHue copepkanus BCe KOHTPOJIbHON pabOThI JOJKHO OBITh 3aBEPILIEHO
3aKJIF0YEHHUEM, B KOTOPOM HEOOXOIUMO JaTh BHIBOJbI 110 HAITMCAHUIO PA0OTHI B LIEJIOM.

CrpaHulsl KOHTPOJIBHOM pabOThI TOJHKHBI UMETh HyMepanuto (ckBo3HoH). Homep
CTpaHHULbl CTABUTCS BBEPXY B MpaBoM yrity. Ha TUTYyIbHOM JIMCTE HOMED CTPAHUILIBI HE
ctaBuTcs. OnTUMaNbHBIA 00bEM KOHTPOIBbHOM paboTsl 10-15 cTpaHui MaIMHONKCHOTO
TekcTa (pasmep mpudTa 12-14) yepes noayTOpHBIN HHTEPBAT HA CTAHAAPTHBIX JIMCTaX
dbopmara A-4, mossi: BepxHee —15 MM, HUKHee —15MM, JeBoe —25MmM, ipaBoe —10mm.

B Texcre KOHTpOIbHOM pabOThI HE JOIYCKAETCs IPOU3BOJIBHOE COKPAIIEHHUE CIIOB
(kpoMe OOIIENPHUHSATHIX).

[To BceMm BO3HMKIIMM BOIIPOCAM CTYAEHTY ClieZlyeT oOpalaThcs 3a KOHCYIbTalluen
npenoaBatesnto. Cpok BIIOJHEHHUS KOHTPOJIBHOM paboThI OIpeessieTcs MpernoaaBaTesieM 1
OHa JI0JKHA OBITH CZJaHa He MO3/HEe, YeM 3a HeZlelto J10 ak3ameHa. [lo pesynbratam
IPOBEPKU KOHTPOJIbHAsI paboTa olleHHBaeTcst Ha 2-5 OansioB. B ciyuae oTpunarenbHoi
OLICHKH, CTYJIEHT JI0JDKEH O3HAKOMMTbHCS C 3aMEUaHUsIMH U, YCTPAaHUB HEJIOCTATKH, TIOBTOPHO
c/1aTh paboTy Ha MIPOBEPKY.

6. Ilaan — rpauk BbINOJHEHHUS 32/1aHUS

Ne 9Tan BLINOJHEHUS 3aJJaHusA O0neM yacoB AJIsi BBINNOJIHEHUS 3aJaHUA (alca)].)

1 2 3 4 |5 6 7 8 9 10

BrinoJiHeHHe KOHTPOJIbHBIX 321aHUHI

1 | [lonyuenue 3a1aHUSA Ha | +
YCTaHOBOYHOM 3aHSITUH, aHAIIN3
€ro ¢ npenojaBaTenaem

2 N3yuenne gnureparypel s + + + + + + +
BBIITOJTHECHUS 3aJaHuH
KOHTPOJIBHON pabOThI

3 Brinonnenue 3aganuit + +
KOHTPOJIBHON paboTHI, €€
odopmiieHnE
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7. Kpurepnu oueHnBaHusi padoTbl

Oyenka «omau4Ho» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIepKaHne Kypca
OCBOCHO TOJIHOCTBIO, 0€3 MPo0esIOB; NCUEPIBIBAIOIIE, TOCIEA0BATEIBHO, YETKO U JOTHYECKH
CTPOWHO H3JIaraeT MaTepuall; CBOOOJHO CIIPABIICTCS C 3aJa4aMH, BOTPOCAMHU U JAPYTHMH
BUJAMU TIPUMEHEHHs 3HAHWI; HCIIOIb3YeT B OTBETE JONOJHHUTENBHBIM MaTepuaiBce
NPEIYyCMOTPEHHBIC MPOrpaMMOM 3aJaHUs BBIMIOJHEHBI, KAYECTBO MX BBHIOJHEHHS OICHEHO
quciaoM OamioB, OJM3KMM K MaKCHUMAJIbHOMY; AaHAJM3UPYET IOJYYCHHBIE pPE3yIbTaThl;
NPOSIBJISIET CAMOCTOSITEILHOCTD IPH BBITIOJTHEHUH 3a/IaHHHA.

Oyenka «xopouioy BBICTABISIETCS CTYACHTY, €CIIM TEOPETUUECKOE COJEpKaHHe Kypca
OCBOCHO  IOJIHOCTBIO, HEOOXOJUMBIC IMPAKTHYECKHE KOMIICTCHIIMK B  OCHOBHOM
cOpMHUPOBaHBI, BCE TPEAYCMOTPEHHBIE TIporpamMmoil oOydeHuss y4eOHbIe 3aJaHus
BBIITOJIHEHBI, KAueCTBO KX BBIOJHEHHUS JOCTaTOYHO BbICOKOe. CTYIACHT TBEpAO 3HACT
MaTepHal, TPaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOMYyCKas CyIIECTBEHHBIX HETOUHOCTEH
B OTBETE Ha BOIPOC.

Oyenka «y00671€emeopumenbHo» BBICTABISETCA CTYICHTY, €CIH TEOPETUYECKOE
CoJIepKaHUEe Kypca OCBOCHO YaCTUYHO, HO TMPOOENbI HEe HOCAT CYIIECTBEHHOTO XapakTepa,
OOJBIIMHCTBO TMPEIYCMOTPEHHBIX MPOTPaMMOI 3allaHUil BBITIOJHEHO, HO B HUX HMEIOTCS
OMMOKK, TpPHU OTBETE HA IIOCTABJICHHBIM BOMPOC CTYIEHT JIOIYCKAeT HETOYHOCTH,
HEIOCTaTOYHO TMpaBHIbHBIE (OPMYIMPOBKH, HAONIONAIOTCS HAPYIICHHUS JIOTHYECKOH
MOCJICIOBATEIBHOCTH B U3JI0KEHUH MIPOTPAMMHOI0 MaTepHaa.

Oyenka «Heyo081emeopumenbHO» BBHICTABISAETCS CTYIACHTY, €CIM OH HE 3HaeT
3HAQYUTEIBHOW YacTH MPOrpaMMHOTO MarepHaja, JOINMYyCKAaeT CYIICCTBEHHBbIC OINUOKH,
HEYBEPEHHO, C OOJBIIUMH 3aTPyTHEHUSIMH BBITIOIHSACT MPAKTUIECKHE PAOOThI, HEOOXOAUMBIE
NPaKTUYECKHEe KOMIECTCHIIMM HE Cc()OpMUPOBaHBI, OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX
IpOTpaMMOil 00ydeHUs y4eOHBIX 3a/IaHII HE BBIITOJHEHO, KAYECTBO MX BBIIOJHEHHS OIICHEHO
YHUCIIOM 0aJIOB, OJIM3KUM K MUHHMAJIbHOMY.

8. Ilopsimok 3amIMTHI PA0OTHI

[TonyunB npoBepeHHYI0 paboTy, CTYJIEHT JI0J’)KEH BHUMATEIbHO O3HAKOMUTBCS C
peLieH3ueN, TIOMETKAaMU Ha MOJIAX U BBIIIOJIHUTE BCE YKa3aHUS HAYYHOTO pykoBoaurens. Ecnu
paboTa He JOMyIIeHa JI0 3allUThl, HEOOXOJUMO 03HAKOMUTHCS C pelieH3ue, 10paboTaTh
KOHTPOJIbHYIO pabOTy, YCTPaHUB BCE HEAOCTATKU, YKa3aHHbIE HAYYHBIM PYKOBOJIUTENEM, U B
HOBOM BapHaHTE CJaTh Ha IPOBEPKY.

B ycranoBneHHbIH kadeapoil cpok HCHOTHUTENb 0053aH SIBUThCS Ha 3alllUTY
KOHTPOJIbHOM paboThl, UMesl ¢ COOOM MOCIEAHNIN BapuaHT, PELIEH3UIO Ha IIEPBbIil BApUAHT C
3aMEUYaHUSAMU PYKOBOJIUTEINS U 3aUETHYIO KHUXKKY.

[Ipu 3amuTe CTYAEHT JOJKEH ObITh TOTOB OTBETUTH Ha BOIIPOCHI HAYYHOT'O
PYKOBOJUTES 10 BCeW TeMe KOHTPOJIbHOM pabOTHI.

Onenka paboThl NPOU3BOAUTCS IO YETHIPEXOANBHON CUCTEME: KOTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», HEYAOBIETBOPUTENBLHOY. [Tocie 3ammThl
MOJIO’KUTENbHAS OLIEHKA BBICTABIISAETCS B 3a4ETHYIO KHIKKY. 3alIMIIEHHBIE KOHTPOJIbHbBIE
paboThI HE BO3BPAIIAIOTCS U XpaHATCS B (hoHe Kadeapsl.
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