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Beenenne

MeToanueckie yKa3aHWs I10 BBIMOJIHEHUIO MPAKTHYECKUX paboT MO TUCIMILIMHE
«VIHXKeHepHble CHCTEMBbl 3IaHUNH U COOPYXEHHUH (TeIIora3ocHa0KeHUE C OCHOBaMH
TETUIOTEXHHUKH )» MPEeTHA3HAUCHBI JJIS CTYIEHTOB OYHO-3a09HON (POPMBI O0YUECHHUS.

Jucuunnnza «HxeHepHble CUCTEMBI 3JaHUH U COOpYXEHHMH (Tersora3ocHa0XeHue ¢
OCHOBAMH TEIUIOTEXHUKH)» HUMEET CYIIECTBEHHOE 3HaueHHe i1 Npo(ecCHOHATBHOM
HOJArOTOBKH CHELUAIUCTOB B OOJIACTH IMPOMBIIUICHHOIO U IPaKJaHCKOI'O CTPOUTENLCTBA.
JucuuminHa sBisSeTCs IPOMEXYTOUHBIM M Haubojiee CIOKHBIM JTalloM B IIpoliecce
00yJeHUsI.

3ajayamMy U3y4YEHUs! TUCLUUIUIMHBI SBIISIOTCS:

— PpaccMOTPEHHE OCHOB TEXHUUYECKON TEPMOJNHAMUKH U TEILIONEPEAAYH,

— M3YYCHME BJIAJKHOCTHOTO U BO3YIIHOI'O PEKUMOB 3/1aHUN;

— OCBOCHHE IPUHIUIIOB IPOSKTUPOBAHUS U PEKOHCTPYKIIMH CUCTEM 00eCTIeUEeHNUs

MHKPOKJIMMATa NOMELIEHHUI;

—  BO3MOXHOCTb UCIIOJIb30BaHUS HETPAAULIMOHHBIX HCTOYHUKOB SHEPTOPECYPCOB,

— 3a/la4M OXpaHbl OKPYXKAIOUIEH CpeIbl

[ensiMu OCBOCHUSI JUCLUIUINHBI SIBJISIOTCS:

- OCBOECHME CTYIEHTAaMHU CMEXHOH OTpaciii CTPOUTEIIbHON TEXHUKHU, BBIPAOOTKE HABBIKOB
TBOPYECKOTO MCIIOJIb30BAaHUS 3HAHMM IpU BHIOOpPE UM AKCIUIyaTaluu O0OOpYyIOBaHUS
TETUIOTa30CHA0KEHUS ¥ BEHTHIISIIIIH, IPUMEHIEMOTO B CTPOUTEIHHON HHIYCTPHH.

3HaHUs, TMOJIyYEHHbIE MPU M3YYEHUU JaHHOW JUCLMIUIMHBI HEOOXOAMMBI JUIs
HaIMCaHUs BHITYCKHOW KBaJTM(PUKAIIMOHHON pabOTHI.



IIpakTnueckas padora Nel

Tema 1: OnpezneneHue TEMIOBOIO COINPOTUBICHUS OTPa)kJAIOLUIMX KOHCTPYKLMM yriIoBON
KOMHATBI
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 IpodeccHoHanbHOM cepe, UCIoNb3ysl TEOpETHIECKHE
OIIK-3 | ocHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIBHON MHIYCTPUU U JKWIIUIIHO-

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

CrniocobeH HuCroib30BaTh B MPO(ECCHOHATBHON AEATEIbHOCTH PACHOPSIIUTEIbHYIO0 U
OIIK-4 | mpoekTHYI0 [MOKyMEHTAalMI0, a TaKke HOPMATHBHBIC NPAaBOBBIE aKThl B 00JacTh

AKTyaJbHOCTh TeMmbl: " OnpeneneHue TEIIOBOTO COMPOTUBICHUS OTPakIAIOLINX
KOHCTPYKLMH ' 3aKifoyaeTcss B OCHOBOIIOJIATAIONICH pPOJIM PacuyeTOB  TEIUIOPHU3UIECKUX
CBOICTB B 3aHUSIX JJII COXPAHEHUS LIEJIOCTHOCTU U YBEJIMUEHHUS CPOKA IKCILTyaTalUH.

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

U JI0JKHA B OCHOBHOM cOOTBeTCTBOBaTh TpeboBanusm 'OCTa.
[losicHuTenpHYIO 3alMCKy CIEAYyeT BBINOJIHATH Ha jauctax (opmara A4 (297X210 mm)
MaTepualioB OMMCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOM 3alIUCKHU SIBIISIETCS. TUTYJIBHBIN JIUCT, TJI€ yKa3bIBaeTCs
bamunus, UM, OTYECTBO CTYJIEHTA, €ro Mmudp (HoMep 3a4eTHON KHUKKHU) Ha3BaHHE TPYTIIIbI
U T.4. Hagnuce Ha TUTYJIBHOM JIUCTE BBINOJHSETCS UYepTEXHBIM IIpudTOM. JlomyckaeTcs
oopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHun coaeprkaHus
(ormaByieHUs1) B HEro cjeayeT BKJIIOYATh Ha3BaHME Pa3eNiOB, MOJPA3/€iOB M IMYHKTOB C
yKa3zaHHEM HOMepa COOTBETCTBYIOIEH CTpaHUIbl. B KoHIe paGoThl MPUBOJSATCS BBIBOBI,
C/IeJIaHHbIe IPU U3YYEHUH TEMbl KOHTPOJIbHOM paboThI.

Cokpalate WiIH J1aBaTh UX B Apyrod (OpMyIUpOBKE, TMOCIEIOBATEILHOCTH O
CPaBHEHHIO C 3arojIOBKaMU B TEKCTE HeJb3sl. B TekcTe KOHTpPOJIbHON paboThl HE JAOIKHO
OBITh COKpAILEHHBIX CJIOB, 32 HCKJIIOYEHHEM OOIIENPUHATHIX U HUCIOJb3YETCS CIUIOLIHAs
HyMepaius CTpaHUIl.

Bonpocs! n 3axanus
OcHOBHBIE IOHATHSA U ONIPEAEIEHUS TEXHUUECKONW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSHUS TEPMOAMHAMHUYECKON CUCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJIUHAMUKHU.
TepMoanHaMu4YecKue MPOIeCcChl H1ealbHbIX 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 KpurepuaibHbIX ypaBHEHUH.
12. Termonepenaya mpu KOHICHCAIIHH.
13. U3nyuenwue.

3aganue:

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

TaOJINII.

Venosas kommama (nepéuiii 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 YepPAAYHOE IEPEKPBITHE,

pacuetHas HapykHas Temnepatypa —30 °C,

TpeGyemas Temneparypa B komHate +20 °C.

PaccumnTaem miomaay TEIIOOTAAIOMIMX TOBEPXHOCTEM.

Tema 2:

IIpakTuyeckas padora Ne 2

OnpeneneHre TEIUVIOBOTO  CONPOTHBJIECHUSI  OTPAXKIAIOLIMX  KOHCTPYKLUH

MaHCapJHOTO ITOMEILECHHUS KUIOTO 10Ma
Heap padorei: OCBOMTH METOMKY pacyeTa TEIJIOBOIO CONPOTUBIICHUS OTPAXKIAAOIINX
KOHCTPYKLUH.

3HaHUsA, yMEHUS, HABBIKU U (MJIH) ONBIT JeSITeJIbHOCTH, XapaKTepHu3yIolue

sransl GOPMUPOBAHUA KOMIIETECHIIHI
MHIeKe ®opMyHpoOBKa:
Crnioco0eH npuHUMAaTh petleHus B IpopeccCHOHaNbHON cepe, UCIOIIb3YS TEOPETHUECKHE
OIIK-3 | ocHOBBI U HOPMAaTHBHYIO 0a3y CTPOUTEILCTBA, CTPOUTEIBHON MHIYCTPUU U YKWIJIUIIHO-
KOMMYHAJIbBHOTO XO35I1CTBa
CrniocobeH uCrnoib30BaTh B MPO(GECCHOHANBHON AEATENbHOCTH PacloOpSAUTENbHYI0 U
OIIK-4 | mpoeKTHYI0 JOKYMEHTAIMIO, a TaKKe HOPMATHUBHBIE TPABOBBIE aKThl B OOJACTH
CTPOMTENBCTBA, CTPOUTEIBHON HHAYCTPHUH U XKWJIMITHO-KOMMYHAJIBHOTO XO351MCTBA

AKTyaJIbHOCTL TeMbI. " OnpeﬂeneHI/Ie TCIIOBOI'O0 COIPOTUBJICHHUA OrPpAXAA0IINX

KOHCTPYKIMH

n

3aKJIFOYAeTCsl B OCHOBOIIOJIATaloOIIed pPOJM PacyeToB  TEIIOPU3NYECKUX

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

Teopernyeckas 4acTb

[TosicauTEenbHAS 3alIMCKa HpaKTquCKOﬁ pa6OTBI OTHOCHUTCA K TCKCTOBBIM JOKYMCHTaAM

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

MaTepualioB OMMMCHOTO TeKcTa (pa3mep tmpudra — 14, uarepsan — 1,5).

HepBBIM JINCTOM TOSCHHUTENBHOM 3aITUCKU SIBIISIETCS TI/ITYJILHBII)’I JIUCT, TAC YKA3bIBACTCA

bamunus, UMs, OTYECTBO CTYJIEHTA, €ro Mmudp (HoMep 3a4eTHONW KHUKKHU) HAa3BaHHE TPYIIIbI




u 1.0. Hagnuch Ha TUTYJIBRHOM JIMCTE BBIMOJHSETCS 4EepTEXHBIM wmpudtoM. [lomyckaercs
opopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHuu coaeprkaHus
(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.

CoxkpamaTe WIM JaBaTh UX B JApYyrol (popmMyIupOBKe, IOCIEIOBATEIHLHOCTH IO
CpPaBHEHHIO C 3arojIOBKaMU B TEKCTE HeJb3sl. B TekcTe KOHTPOJIbHOM paboThl HE JAOIKHO
OBITh COKpAILEHHBIX CJIOB, 32 HUCKJIIOYEHHEM OOIICTIPUHATHIX U HUCHOJB3YETCS CIUIOUIHAs
HyMEpaLus CTPaHHUILI.

Bonpocs! u 3aganus
OCHOBHBIE IOHATHUS U ONPEICICHUS TEXHUYECKON TEPMOJIMHAMUKH.
YpaBHEHHE COCTOSTHUS TEPMOJIMHAMUYECKON CUCTEMBI.
ITepBblii 1 BTOPOI 3aKOHBI TEPMOJIUHAMHUKH.
TepMmonHaMUUECKUE MPOIECCHI I€aTbHBIX Ta30B.
[Tpsimoit m oOpaTHbIH Mk KapHo.
YpaBHEHHE COCTOSIHUS PEATIbHBIX Ta30B
OcHOBHBIE IOHATHUSA U OTIPEICTICHHS Mpoliecca 0OMeHa TETIOTOM.
Teopus TermnonpoBogHOCTH. 3aKOH Dyphe.
Tennonepenaya.
. TerutoBast uzonsLus.
. Kputepuu nonobus. Buasl kputepruaabHbIX YpaBHEHHIH.
. Tenonepenava npy KOHAEHCAIIUH.
. U3nyuenue.

CoNoOA~WNE
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PaccunTaeM TeIIOBBIX MOTEPh ABYX pPa3HbIX KOMHAT OJHOW IUIOMIAM C IOMOIIBIO
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 (110 J1Ba Ha Kak1oM (PpOHTOHE), BbIcOTOM 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 3. TermnoTexHUYECKUI pacueT Orpakaarollei KOHCTPYKLHUN OKPBITHS
Heasb padorsl: Omnpenenuts TpeOyeMoe CONPOTUBIEHUE TEIUIONEpeNaun, HCXOIs U3
CaHUTAPHO-TUTUEHHUUYECKUX TPEOOBAHUI, U 110 YCIOBHIO SHEProcOepeKeHUs

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

ITanbl GopMUPOBAHUS KOMIIETEHIHUI
MHeKe @opMyIMpOBKa:
CrniocoOeH npuHUMATh PEelIeHus B IpodeccuoHanbHOM cdepe, UConb3ys TeOpeTHIECKue
OIIK-3 | ocHOBBI U HOpPMATHBHYIO 0a3y CTPOUTEIHCTBA, CTPOUTEIHHON MHIYCTPUU U YKHIIUIIHO-
KOMMYHAJIBHOT'O X03s1icTBa
CriocoGeH HuCnoJb30BaTh B MPOPECCHOHATBHON JESATEILHOCTH PACHOPSIUTENIbHYIO U
OIIK-4 | mpoekTHyI JOKyMEHTallMl0, a TaKXe HOPMAaTUBHBbIE IIPABOBbIE AaKThl B O0JIACTH
CTPOUTCIILCTBA, CTpOI/ITeJH)HOI\/JI HHAYCTPUHU U JKUJIWNIIHO-KOMMYHAJIBHOT'O XO3SMUCTBA

AKTyaJbHOCTh TeMbl: " TennoTexHUYecKuil pacueT OrpakJarouieil KOHCTPYKIHMH
HOKPBITUS " 3aKIJIFOYAETCS B OCHOBOIIOJIAraloIel pojid pacyeToB TEII0(U3NYECKUX CBONCTB
KPOBEJIBbHBIX COOPYKE€HHW B 3JaHUAX JUISl COXPAHEHHs LIEJIOCTHOCTU WM YBEJIMYEHHs 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 TeKkcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOMN 3alIUCKHU SIBIISIETCS. TUTYJBHBIN JIUCT, TJI€ yKa3bIBaeTCs
dbamunus, UM, OTYECTBO CTYJIEHTA, €ro MU@p (HOMep 3a4eTHOW KHUKKW) Ha3BaHUE IPYIIIbI
u 1.0. Hagnuch Ha TUTYJIBHOM JIMCTE BBIMOJHSETCS 4EpTEXHBIM wpudtoM. [Jomyckaercs
oopmieHre THUTYJABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBienun coaeprkaHus
(ornaByieHUs1) B HEro cieayeT BKJIIOYATh Ha3BaHHE Pa3/eNioB, MOJPA3/eioOB U IMYHKTOB C
yKa3zaHHEM HOMepa COOTBETCTBYIOIIEH CTpaHUIBl. B KoHIle paOoThl MPUBOISATCS BBIBOIBI,
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 HUCKJIIOYEHHEM OOIIETIPUHATHIX U HUCIHOJb3YETCS 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 KOHCHCAIIHH.

13. Uznyuenue.

CoNoORRWN

3aganue:;

TernnmoTeXHuYeCKUM pacyeT OrpakJAarolled KOHCTPYKUHH IOKPBITHS C IOMOIIBIO
tabmui 1,2 [Tpunoxenus 1.
[IpuHuMaeMm ciienyromyr KOHCTPYKIUIO TOKPBITHSA:

© =

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 cnoii pybepounna)
v2= 600 kr/cm

A=0,17 Br/™m °C

0,=0,0015 m

3-1i CJIOM — YTETITUTEND - TIEHOMOIUCTOPOIT
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)

ve= 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

CTCHBI PACCUUTHIBACTCS IO (hopMyIie:
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

CIIMCOK PEKOMEHIYEMOM JIUTEPATYPBI

1. IlepevyeHb OCHOBHO¥ JINTEpPaTypbI:

1.CoBpemMeHHBIE MaTepHalbl M CHUCTEMBl B CTPOUTENBCTBE [DIEKTPOHHBIA pecypc]:
METOAMYECKHE YKa3aHUS K BBINOJIHEHHUIO pacdeTHO-rpaduueckoil paboThl A CTYACHTOB
Bcex (opm o0yuyenus: HampasieHuid noaroroBku 08.03.01 CrpoutensctBo u 08.05.01
CTpOouTENnbCTBO YHUKANBHBIX 34aHUN U COOPYKEHUH/ — DJIEKTPOH. TEKCTOBBIE JTaHHBIC.—
M.: MoCKOBCKHIA TOCYAapCTBEHHBIN CTpOUTENbHbIN yHUBepcuTeT, ObC ACB, 2015.— 40 c.

2 Kanyctun, ®.JI. CBoiicTBa CTPOUTENBHBIX MAaTEpUaIOB MU M3AEIMI: J1a00paTOPHBIMA
HPaKTUKYM : ydeOHo-MeToauueckoe nocodbue / @.JI. Kanyctun, A.M. Cnupunonosa, 1.B.
®omuHa ; MunucrepctBo oOpa3zoBaHusi W Hayku Poccuiickoit ®enepanuu, VYpanbckuit
denepanbHblil  yHUBepcuTeT uMeHM mnepBoro Ilpesunenta Poccum b. H. Enpuuna. -
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Beenenne

Juctummaa «HXeHepHbIE CHCTEMBI 3IaHUN U COOPYKCHHM (TEIUIOra3ocHa0KeHUe ¢
OCHOBaMHU TEIUIOTEXHUKH)» MMEET CYIIECTBEHHOE 3HayeHue s MpodecCHOHaIbHON
MOJATOTOBKH CHELUAINCTOB B OOJIACTH MPOMBIIUICHHOTO M TPaKJAHCKOTO CTPOUTENHCTBA.
JucuumiuHa sBiSeTCs NPOMEXYTOYHBIM M HauOoliee CIOXKHBIM JTaloM B Ipoliecce
00y4eHusl.

3ajauaMy U3y4YEHUs TUCUUILIMHBI SBIISIOTCS:

— PpaccMOTpEeHUE OCHOB TEXHUYECKOM TEPMOJMHAMMKH U TEIUIONIEpEIauH,

— M3YYCHME BJIAJKHOCTHOTO U BO3YIIHOI'O PEKUMOB 3/1aHUM;

— OCBOCHHE IPUHIUIIOB IPOSKTUPOBAHUS U PEKOHCTPYKIIMH CUCTEM 00eCTIeUEeHNUs

MHKpPOKJIMMATa NOMELIEHHUI;
— BO3MOXHOCTb MCIOJIb30BAHMS HETPAAULUOHHBIX HCTOYHUKOB SHEPTOPECYPCOB,
— 3aJa4M OXPaHbl OKPYKAIOLIEH Cpe/bl

LenssMu 0CBOEHUS AUCIUILINHBI SBIISIFOTCS:

- OCBOCHME CTYJEHTAaMHU CMEXHON OTpaciii CTPOUTENIbHON TEXHUKHU, BBIPAOOTKE HABBIKOB
TBOPUYECKOTO HCIOJIb30BaHUs 3HAHUM TpU BBHIOOPE U IKCIUTyaTallud 000pyAOBaHUs
TETUIOTa30CHA0KEHUS ¥ BEHTHIISIIIIH, IPUMEHSIEMOTO B CTPOUTEIHHON HHIYCTPHH.

3HaHUS, TONYYCHHbIE TPU M3YYCHHH JAaHHOM JUCUUIUIMHBI HEOOXOTUMBI  JUIS
HaIKMCaHUs BBITYCKHOW KBaTU(PUKAIIMOHHON pabOTHI.
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JlabopaTopnasi paGora Nel

Tema 1. I/IsMepelme HOBerHOCTeﬁ OXJTAKACHHUSA OrPaANKAAI0IIUX KOHCTPYKIII/Iﬁ C

HEJIBIO OoNpeacICHUl OCHOBHBIX TECILIONOTEPb NOMEIICHUSA

Iesb: u3yunts TpeOOBaHUS, IPEIbIABIIEMbIE K U3MEPEHUIO IIOBEPXHOCTEH
OXJIAKJIEHUS OTPAKAAIOIINX KOHCTPYKIIUH € LIENbIO OIPENEIEHHS] OCHOBHBIX TEIJIONOTEPD
IIOMEILEHUS

3HaTh: TpeOOBaHMUSL, IPEIBABISAEMbIE K H3MEPEHUIO TOBEPXHOCTEN OXJIAKICHUS
OrpakJalONINX KOHCTPYKIHUH C LIETIBbIO ONPEICIICHUSI OCHOBHBIX TEILIONOTEPH OMEILECHUS

YMeTh: paboTaTh ¢ HHHOBAIIMOHHBIMH MTPHOOpAMHU, UCTIONIBb3YEMBIMH IS H3MEPEHUS
IIapaMeTPOB BO3YIIHO-TEIIJIOBOIO PEKUMA B IIOMELICHUAX U XapaKTEPUCTUKH CUCTEM U
MHHOBAIIMOHHOTO 000OPY/IOBAHUS B MPOLIECCE IKCIUTYaTAIUH 3/1aHUI U COOPYKEHHIA.

@opMupyeMble KOMIICTCHIIUH

Hunexc

DopMyIHpPOBKA:

OIIK-3

CrniocobeH mpuHUMATh PEHIeHUs B IPOoecCHOHANBHOM cepe, CTIoNb3ysl TEOpETHIECKHE
OCHOBBI U HOPMATHBHYIO 0a3y CTPOMTENbCTBA, CTPOUTEIBHOW MHIAYCTPUU U KWIUIIHO-
KOMMYHAJIBHOTO XO3511CTBa

OIIK-4

Crioco0eH HCIOIb30BaTh B HpO(i)CCCI/IOHaJIbHOI;’I ACATCIIBHOCTH PAaCHOPAAUTCIIBHYHO U
IMPOCKTHYIO AJOKYMCHTALIMIO, a TaKXXC HOPMATHBHBIC IIPABOBLIC AKTHI B obJractu
CTPOUTCIILCTBA, CTpOI/ITeJ'ILHOI‘/‘I HHAYCTPpUH U JKUJINITHO-KOMMYHAJIBHOT'O XO03sHcTBa

AKTyaJIBHOCTL TEMbI: I[TIOCBAIICHA U3YUCHHUIO ONIPEACIICHNUA TCIIIOMOTEPU
OTACIBHBIMU ITOMCIICHUAMU U 3JaHUEM B IICJTIOM

Teopernueckast yactb: i1 onpeneneHus TEMIONOTEPU OTAEIbHBIMU IOMELICHUSIMU U
3JaHHEM B 1IEJIOM HEOOXOIMMO UMETH CJICAYIOIINE UCXOIHBIE JaHHbIE: TUIAHbI ATaXel u
XapaKTepHBIE pa3pe3sbl MO 3/1aHUI0 CO BCEMH CTPOUTEIbHBIMU Pa3MepaMu; BEIKOIIMPOBKY U3
reHepaJIbHOIO TU1aHa ¢ 0003HAYEHHEM CTpaH CBETa U PO3bl BETPOB; HA3HAUCHHE KaX10TO
MOMEILEHUS; MECTO IOCTPOUKH 3/1aHUs (Ha3BaHNE HACEJIEHHOTO IMYHKTA); KOHCTPYKIIMH BCEX
Hapy>KHBIX OIPaKJeHUH, 000CHOBAaHHBIE TEIUIOTEXHUYECKUM PaCueTOM.

Bce oramuuBaemble TOMEINIEHUs 3/aHMsS Ha IUJIaHaxX cleayeT 0003Hayarhb
HOPSAKOBBIMU HOMepaMu (HaunHas ¢ NeOl u nanee — nomerenus nozasaina; ¢ Ne 101 u nanee
— moMernieHus: neporo staxa; ¢ Ne 201 u mamee — BTOpOro sraxa u T. 1.). [lomemenus
HYMEpYIOT ClIeBa HalpaBo, IPUYEM JIECCTHUYHbIE KJIETKH 0003HAYa0T OTAEIBHO OYKBaMHU MU
PUMCKUMH IM(PpaMU M HE3aBUCHUMO OT 3TaXHOCTH 3JaHHUS pPACCMaTpPUBAIOT KakK OJHO
IIOMEILEHHE.

[ToTepu TemnaoTHl MOMEIIEHUAMH Yepe3 OrpakJarolie KOHCTPYKLUHU, YUUTHIBaeMble
IPU TPOEKTUPOBAHUU CUCTEM OTOIUIEHHS, pa3lENAIOTCS YCIOBHO Ha OCHOBHBIE U
nobaBouHble. WX cremyeT ompeneisiTb, CyMMHpPYS MOTEpPH TEIUIOTHl dYepe3 OTHAeIbHbIE
orpaxxiarolre KOHCTPYKIUU ¢ okpyrieHueM 1o 10 Bt, mo ¢popmyue:

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

rne F - pacuerHas mioma e orpaxjaroneid KOHCTPYKIUH, M

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

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

tg - pacuerHas Temmeparypa Bo3ayxa, °C, MOMENIEHHUS C Y4E€TOM MOBBIIIEHUS IO
BBICOTE JJIsl TOMEIEHUH BBICOTOM Ooiee 4M;

(1.1)
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tP - pacueTHas TeMIepaTypa HapyKHOTO BO3LyXa IS XOIOMHOIO IEPHOA TOfa TPHU
pacyere MOTeph TEIUIOTH Yepe3 HapYKHbIC OTPAXKICHHS WM TeMIepaTypa Bo3dyxa Oojee
XOJIOJIHOT'O TIOMEIIIEHHSI [TPH PacyeTe MOTEPh TEIIOTHI YePe3 BHYTPEHHHE OTPAXKICHUS;

N - k03O HUIMEHT YYUTHIBAIOIINN TTOJIOXKEHUE HAPYKHOU MTOBEPXHOCTH OTPaXKIAOIINX
KOHCTPYKIIMH 110 OTHOIICHHUIO K HAPYKHOMY BO3IYXY;

B - moGaBOYHBIC TOTEPH TEIUIOTHI B JIOJISIX OT OCHOB-HBIX MIOTEPb.

Takum 06pa3om, 4TOOBI OMPEACTUTH TOTEPH TEIIOTHI MOMEIIEHHU S, HEOOXOANMO 3HAThH
BenmmunHabl F, K (1ubo Ry), tg, %, n un B. Koapdunuent temmonepemaun K (mm6o Ro)
Orpa)kIarolieii KOHCTPYKIIUU OMPEIEIISIOT TEINIOTEXHUIECKUM PAaCYeTOM.

Puc. 1. Cmexa oOMepa TermsonepeaoIux orpaxxaeHui

TemooOMeH depe3 OrpaxaeHus MEXIY CMEKHBIMHM OTAIIMBAEMbIMU MTOMEIIEHUSIMU
IpU pacyere TeIUIONOTeph YUUTHIBACTCS, €CIM Pa3HOCTh TEMIepaTyp BO3AyXa ATHX
nomerernii Goxee 3°C. Iliomanu F, M2 oTaenbHbIX orpaxaennii — Hapyxubix cren (HC),
okoH (O), neepeit ([1), honapeit (®), noronka (IIt), mona (IT) — u3mepsroTcs MO MWIaHaM U
paspesam 37aHus CAeAyIKnM o0pa3om, (puc.l).

1. BoicoTa cTeH mepBOro 3Taxa, eCciy IMoJ HaXOAUTCS HEMOCPEACTBEHHO HAa TPYHTE, —
MEXy YpPOBHSIMH TOJIOB TiepBoro u Broporo staxed (hl), ecnm monm Ha jmarax — oOT
HapYKHOTO YPOBHS TOJATOTOBKH I0J1a HA Jlarax J0 YpOBHs mosia BToporo staxa (h’l), mpu
HEOTaIlJIMBA€MOM TOJIBaJI€ WM MOJINO0JIbE — OT YPOBHS HM)KHEW MOBEPXHOCTH KOHCTPYKLIUU
HoJia MepBOro 3Taka 0 YPOBHS 4YucToro moia Broporo staxa (h«l), a B OJHOITaXHBIX
3/IaHUSAX C YepJayHbIM MEPEKPBITUEM BBICOTA M3MEPSIETCS OT IoJla JO BepXa YTEIUISIOIIEro
CJIOSl IEPEKPBITHS.

2. BoicoTa cTeH IpOMEKYTOUHOT0 3Ta)a — MEX/ly YPOBHSIMH YUCTBIX OJIOB JAHHOTO
¥ BbIILenekamniero taxeit (N2), a BepXHero 3Taka — OT YPOBHS €r0 YUCTOTO I0J1a 10 Bepxa
YTEIUISIONIETO ClI0s Yyepaadnoro nepekpritus (h3) wim OecuepaadHoOro MOKPBITHSI.

3. JlnuHa HapyXHbBIX CTEH B YIJIOBBIX MOMELIEHUSIX — OT KPOMKH HApYKHOI'O yria J0
oceit BHyTpeHHux cteH (11, u 12), a B HEYrioBeIX — MeXy ocsiMi BHYTpeHHUX cTeH (13).

4. JlnuHa BHYTPEHHHMX CT€H — IO pa3MepaM OT BHYTPEHHUX IOBEPXHOCTEH
HapYXHBIX CTEH JI0 OCel BHYTPEHHUX CTeH (M1) WM MeXIy OCSIMH BHYTPEHHHX cTeH (M).

5. Ilnomanu okoH, aBepelt U GoHapeil — Mo HAaMMEHBIIMM pa3MepaM CTPOHUTEIbHBIX
poeMoB B cBeTy (a u b).

6. Ilnomany NOTOJAKOB M TOJOB HAJA MOABAJAMU M TOAINOJBAMH B YIJIOBBIX
MOMEILIEHUSIX — [0 pa3MepaM OT BHYTPEHHEM IMOBEPXHOCTH HApYXHBIX CTE€H A0 oOcei
MIPOTHUBOIIOJIOXKHBIX CTE€H (M1 1 N), a B HEYTIOBBIX — MEXK]y OCSIMU BHYTPEHHHUX CTeH (M) U
OT BHYTPCHHEH MOBEPXHOCTH HAPY)KHOU CTEHBI 0 OCH MPOTHUBOIOIOKHON CTeHBI (N).

Jns mopcyera IUIOMIAAEH OTrpaXJarollMX KOHCTPYKLUMH JIMHEHHbIE pa3Mepbl HX
NPUHUMAIOTCSA C HOI})GHJHOCTBIO no £0,1M, a BEIWMYMHBI IUIOIIANEH OKPYTIJSIOTCA C
norpemHocTbio +0,1M°. TloTepu TEmIOTH Yepe3 Moubl, PpacloIOKEHHbIE HA TPYHTE WIM Ha
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Jarax, M3-3a CJIOKHOCTH TOYHOI'O PEIICHUS 3a/Ja4d ONPENeNsiOT Ha MPAKTUKE YIPOIEHHBIM
METOJIOM — [0 30HaM-10JI0CaM HIMPUHOW 2M, MapayljIeIbHbIM HAPYKHBIM CTeHaM (pHC. 2).

1 7 I &
— : A YPOBEHL IEMITM
= == = v ssdtunn [
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Puc. 2. Cxema K onpeieseHnIo OTePh TEIIOTHI Yepe3 OBl H CTeHbI, 3arTy0JIeHHbIC
HUKE YPOBHS 3eMJIU
1 — nepBas 30Ha; 2—BTOpast 30Ha; 3—TpeThsl 30HA; 4 — yeTBepTas 30Ha (TOCIETHSA)

OcHoBHas pacyeTHas (GopMyna Ipu mozcdere norepb temtorsl Qmu, B, yepes mod,
PAacCIIOIOKEHHBIN HA TPYHTE, IPUHUMAET CIEAYIOINN BUA:

= (ot g+ e+ 2B (=) (14 ) )

+
1#nx Raopp Rsmm Ramn

(1.2)

rae F1, Fo, F3, F4 - mnomanu, coorBerctsenno 1, 2, 3, 4 30H-010C, MZ;

Riam, Roun - CONPOTHBIGHHE TeIionepenade OTACNBHBIX 30H Toma, M2K/BT;
OCTaJIbHBIE BEIMYMHBI — Te e, 4To B popmye (1.1).

ComnpoTtuBieHue Teruonepeaye KOHCTPYKIMM YTEIUIEHHBIX MOJIOB, PACHOJIOXKEHHbIX
HEMOCPEeICTBEHHO Ha rpyHTe, Ry, M?K/BT, Ha/UICKHT ONPENEIATh TAKKE JUIS KaKIOH 30HbI,

HO 110 opmyIe:
By
R'_..ﬂ_ = RH-I’[ + Z I
: A}'.c
(1.3)

rne Ruyp - compoTmBieHHWE TerIionepenade OTHENBHBIX 30H HEYTEIUIEHHOTO
nona (cM. puc. 2), M?K/BT;

Zi - CyMMa TepMHYECKIX COMPOTHBICHHI YTEIIIAIONIX clioeB, M2K/BT.
Y
VTemnsfiomuMi  CIOSIMH ~ CYHTAIOTCA  CIOM W3 MaTepUalioB,  HMMEIOIINX
TerionpoBogHocTh A<1,2 B1/(MK).
ConpoTuBieHue Terulonepenaye KOHCTPYKIMM MoioB Ha jarax Ry, M?K/Br,
orpenensercs no popmyie:

1
Ry = gg5hve = L18R, wn

rae Ry — conpoTuBieHue Tennonepeaaye KOHCTPYKIMK YTEINIEHHOTO 10Ja, 31eCh B
KaueCTBE YTEIUISIONINX CJIIOEB YUUTHIBAIOT BO3AYIIHYIO MPOCIONKY (By=0,2) u momarslii mout,
YJIO>KEHHBIH 110 J1aram.

[Ipu moacuere moTepp TEIUIOTHI Yepe3 MOJIbI, PACIIONOKEHHBIE Ha TPYHTE WIIM Jlarax,
MOBEPXHOCTh YYAacCTKOB TIOJIOB BO3JI€ YIJla HAPY)KHBIX CTEH (B MEpPBOM JBYXMETPOBOM 30HE)
BBOJMTCS B pacyueT JABaXK/Ibl, T. €. IO HAIIPaBJICHUIO 00EUX CTEH, COCTABISIONIUX YTOJl.

Temonorepu d4epe3 NOA3EMHYI0 YacThb HAPYKHBIX CTEH U IIOJIBI OTAIIMBAEMOTIO
MoJIBajla 3/1aHUsl JIOJDKHBI TOJCUUTHIBATHCS TaK K€, KaK U TEIUIONOTEepH dYepe3 TOJbl,
pacIioyio’)keHHbIE Ha TPYHTE OECHOABAIBHOIO 3[JaHMS, T. €. [0 30HaM ILIUPUHOU 2M, C
OTCYETOM MX OT YpPOBHS 3eMJH (cM. puc. 2). [lonbl momemnieHuit B 3ToM citydae (IIpH OTcueTe
30H) paccMaTpUBalOTCS KaK MPOJOJDKEHHWE IOJ3EMHOM 4YacTH HApYyXHBIX CTEH.
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ConpoTuBJICHHE TEIUIONEpeadye OMpPEeNIeTCs TaK K€, KaK W JJig HEYTeIUICHHBIX WU
YTETJICHHBIX MOJIOB.
TexHuka 0e30MaCHOCTH NPH BbINOJIHEHUH JIA0OOPATOPHBIX PadoT.

1. Bce crynmentsl, cBsizaHHbIe ¢ paboTOMl B jabopaTopuu, OOs3aHBI TPOUTH
MHCTPYKTAXX IO OE€30MacHOMY BBINIOJIHEHUIO PAa0dOT, O YeM paCIHCHIBAIOTCA B JKypHale
MHCTPYKTaXka [0 TEXHUKE OE30MMaCHOCTH.

2. K paboram no skcmyaranuu 3nektpoycraHoBok 10 1000 B (ycTtaHOBOYHBIX,
OCBETUTEJIbHBIX, TEXHUUYECKUX CPEJICTB OOYYECHUS U SJICKTPUUECKUX MAIWH) JOMYCKAIOTCS
Iula, NpOUIEANINEe MEIULIUHCKUNA OCMOTp M HMHCTPYKTaX 10 oxpaHe Tpyna. He
3JIEKTPOTEXHUYECKOMY TE€pPCOHANY, AKCIUTyaTHUpyromeMy »sJiekTpoycraHoBku a0 1000 B,
MPOMICIIEMY HHCTPYKTAXK U MPOBEPKY 3HAHHM 1O 3JIEKTPOOE30MacHOCTH, MpucBanBaercs |
KBaJIM(UKAIIMOHHAS TpyMIa JA0nmycka ¢ oopMiIeHHEM B KypHalle YCTaHOBIEHHOU (OPMBI ¢
0053aTeNIbHON POCIIHCHIO TPOBEPSIOLIETO U POBEPSIEMOTO.

3. Bce nuia, csizanHbie ¢ paboTON B 1aOOpaTOPHH, TOJKHBI COOTIOIATh MpaBuiIa
BHYTPEHHETO TPYJOBOT'O PACIIOPSIKA, YCTAHOBIICHHBIEC PEKUMBI TPY/JIA U OTJIbIXA.

Bomnpoce! 115 cobecenoBanus:

1. Kakue nanHble HEOOXOAMMO 3HATH JUISI OMNPEICICHUS TEIIONOTEPU OTICITHHBIMU
MOMEILEHUSIMU U 31aHueM?

2. Kak pazgensiorcs MOTEpU TEIUIOTHI IOMEIICHUSMH 4Yepe3 Orpa)KIarolne
KOHCTPYKIIUH, YIYUTHIBAEMBIE MTPHU MPOCKTUPOBAHUHU CHCTEM OTOIUICHUS?

3. Kak mpoBoamTCS IOJICYET MOTEPh TEIUIOTHI Yepe3 TOJIbI, PACIIONOKCHHBIC HA TPYHTE
WM Jlarax?

4. Kak mpoBOJIUTCS MOACYET TEIUIONOTEPU Yepe3 MOJA3EMHYIO YaCTh HAPYKHBIX CTEH
Y TIOJIbI OTAITUBAEMOTO MO/ABAJIA 3aHUS

JlaGopaTopHas padora Ne2
Tema2. N3mMepeHHe CKOPOCTH IBHKEHHUsI BO3yXa B MPoOeMax OrpaIeHuii,
ABepeil, B BO3LyX0BOAAX.

Heab: u3yunth TpeObOBaHUs, IPEIBIBISIEMbIE K U3BMEPEHUIO CKOPOCTH JIBUKEHHS
BO3/yXa B MpOeMax OrpakxJAeHUM, IBEPEil, B BO3IyXOBOIaX.

3HaTh: TpeOoBaHUs, MpeabsABIsEMble TPEeOOBaHUS, MPEIbSIBISEMbIE K H3MEPEHUIO
CKOPOCTH JIBIDKEHHS BO3/yXa B TPOEMax OTPa)kJACHUH, IBepei, B BO31yXOBOIaX.

YMeTh: paboTaTh C MHHOBAIIMOHHBIMU MPUOOpPAMH, UCIIONIB3YEMBIMH ISl U3MEPEHUs
napamMeTpoB BO3AYHIHO-TCIINIOBOI'O PEKHMMAa B ITOMCHICHUAX M XAPAKTCPUCTHUKU CUCTEM U
WHHOBAIIMOHHOTO 000PYI0BaHUSI B MPOIIECCE IKCIUTyaTallK 3AaHUN U COOPY>KEHUH.

dopmupyemMble KOMIIETEHIMU:

HNunexc DopMyIUpPOBKa:

OIIK-3

CrniocobeH npuHUMATh pelleHus B IpodeccuoHanbHol cdepe, HConb3ys TeOpeTHIecKue
OCHOBBI 1 HOPMAaTUBHYIO 0a3y CTPOMTEILCTBA, CTPOUTEIBbHON MHAYCTPUHU U KUJIMIIHO-
KOMMYHAJIBHOT'O X035HCTBa

OIIK-4

CrnocoOeH uCrnonb30BaTh B MPO(QECCHOHAIBHON AEATENbHOCTH PaclOpPAAUTENbHYIO U
MPOEKTHYIO JIOKYMEHTAllMI0, a TakKe€ HOpPMAaTHBHBIE IPABOBBIE aKThl B 00JacTu
CTPOMUTENBCTBA, CTPOUTEIHLHON MHAYCTPUH U )KHJIUIIIHO-KOMMYHAJIBHOTO X035HCTBA

AKTyaJII)HOCTI) TEMBbI: MMOCBAIICHA N3YUYCHUIO Tpe6OBaHI/II71, MNpEABABIACMBIX K NU3MCPCHUIO
CKOPOCTH JABUKCHHA BO3AYyXa B IIpOEMax OFp&)i(,Z[CHPIﬁ, zusepeﬁ, B BO3AYXOBOJax.

TeopeaneCKaﬂ 4YacThb: CKOpOCTL BO3YHIHBIX ITOTOKOB, ITPU UCIIBITAHUAX CUCTEM
BO3yXO0pacCnpeaAcICHUA NI IIPpHU OLCHKE CAHUTAPHO-TUTHUCHUYCCKOI0 COCTOSAHHA BOS)IYHIHOﬁ
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cpenbl B TOMEIICHUH, U3MEPSIOT MEXaHUYECKUMU WU 3JI€KTPOHHBIMA aHEMOMETPaMHU.

CkopocTp BO3AyXa B BO3/yXOBOJAaX, KaHalaX, NPOEMax M T.I. ONPENENSIOT IO
JUHAMUYECKOMY JaBJICHUIO B UW3MEPUTEIBHOM CEYEHHH KaHajla WIM C IIOMOIIBIO
QHEMOMETPOB (KpbUIbYATHIX, YAaIlIEYHBIX, TEPMOAHEMOMETPOB). BpIOOp H3MEpUTETHHOTO
MHCTPYMEHTAa  ONpefensercs  TpeOyeMbIM  IUana3oHOM  M3MEpSEMbIX  CKOpoOCTel
XapakTEepHbIMM pa3MepaMu HU3MEPUTEIBHOIO 30HJIA, 3albLICHHOCTIO U arpeCCUBHOCTBIO
Cpenbl U APYTUMH KOHKPETHBIMH YCIOBUSIMU U3MEPECHHUIA.

CpenHior CKOpOCTh JIBMXKEHHMS BO3JlyXa Vm MO JMHAMHUYECKOMY JAaBJICHHUIO B
M3MEPUTEILHOM CEYEHUH OIIPENEIIAIOT C IIOMOILBIO (POPMYJIbL:

Vm _ (E*pd)o.s.
P 2.1)
IJie: P - IUIOTHOCTB BO3/yXa, KI/M°, pi Temneparype t°C B H3MEPUTEIBHOM CEUCHHH,

OIIPEJICTISICTCS C MCIIOb30BAHMEM YPABHEHHSI COCTOSHHS BO3yXa O opMyJie:

P *R*(QT33+1) _ p,  p*(Q733+1) _p,

P *R¥(2733+1)  Kp p,*(733+0) A

pP=p,*
2.2)

rae: py =1,205 KF/M3, t=20°C, pas = 101,3kI1a — HOpMasbHBIE aTMOC(EPHBIE YCIOBHS
JUTs1 BO3yXa (TUIOTHOCTh, TEMIIEPATypa, IaBJICHUE);

Kr = R/IR, — oOTHOIIEHHE Ta30BOM IOCTOSIHHOW TPH YCJIOBHSAX TEMIIEPATypbl U
OTHOCHUTEJIBHOM BJIAJKHOCTH JKCIIEPUMEHTA K Ta30BOM ITOCTOSIHHOM CyXOro BO3AyXa IIpU
temneparype 20°C. Jlns onpenenenus Kr B jauanazonax Ttemmeparyp 0...50°C wu
oTHocuTeNnbHbIX BiaxHocTed 0...100% MOXHO BOCHOJIB30BATHCS ANMPOKCUMUPYIOIIEH

bopmynoii:
Kz=(0,0000003t* — 0,000002 t* +0,0002t+0,0033) p+1 (2.3)

rae: t, rpan.C —teMrnepaTtypa U3MEpEHH;
@, - OTHOCHUTEJIbHAS BJIAXXHOCTh B JOJISIX €AUHULBL. Vcnonb3ys naHHBIE UL BO3AyXa
MIPU HOPMAJILHBIX aTMOC(HEPHBIX YCIOBUSIX, MOKHO 3alMCaTh BhIpaKeHUE sl A B BUIE!

A Ke®(@733+0)
Pa *2.,892 (2 4)

AHEMOMETPHI CIIeAYeT MPUMEHSITH JIJIT U3MEPEHHUST CKOPOCTEH BO3yXa B T€X CIydasx,
KOTJla M3MepeHue AMHAMUYECKUX JaBIEHUN KOMOMHMPOBAHHBIMU MPHEMHHUKAMH JaBIICHUS
MpeaACTaBIACTCA HEBO3MOKHBIM (B mpoeMax BHCUITHHX Ol"pﬂ)KI[CHHfI, OTBECPCTUAX, OTKPBITBIX
KOHI[aX BEHTUJISIIIMOHHBIX BO3IyXOBOJIOB U T.I1.).

PyKOS[TKa HN3MCPUTCIIBHOI'O 30HAAa aHCEMOMETpa HOJIKHA OBITH JA0CTAaTOYHO TOHKOU U
JUIMHHON, YTOObI HE BHOCUTH JOMOJNHUTEIHLHOTO BIMSHHS HAa TEYCHHE BO3JIyXa B
HN3MCPUTCIBHOM CCUYCHUMU.

B kaxmoil Touke HW3MEpPEHHS CKOpPOCTh CIIEyeT OMNpEeNeNsTh JBa pasza, MpPUYEM
Pa3HOCTh MEXIY pe3yiabTaTaMu HM3MEpPeHUH JO0hKHa ObITh He Oosiee +5%, B MPOTHBHOM
CIIy4ae MPOU3BOJIAT JOMOTHUTEIbHBIE H3MEPEHUSI.

MPOM3BOJAT B IUIOCKOCTH BBIXOJa BO3AyXa (I BO3MyXOpacHpele/TETbHBIX
YCTPOWMCTB), a MPU BXOJIE B OTBEPCTHUE — BHYTPH KaHala (ISl BO3AYXOIMPUEMHBIX YCTPOUCTB).

B OTBEPCTHUAX IIJIOMIAABIO 10 1M2 CKOPOCTE BO3yXa MH3MEPIACTCA MCIAJICHHBIM

pPaBHOMEPHBIM JBUKCHHEM aHEMOMETpA 10 BCEMY CEYCHHIO OTBEPCTHSIL.

17



[Tpu GonpuieM pa3mepe OTBEPCTHS, €r0 CeYeHHe Pa30MBAIOT HAa HECKOJBKO PAaBHBIX
IJIOMIAJ0K ¥ U3MEPEHUS MMPOU3BOAAT B LIEHTPE KaXKI0M U3 HUX. I mocneayrommx pacueToB
B OTOM ClIlydyae B KayeCTBE CpEJHEH CKOPOCTH NPUHUMAIOT CpeAHee apupMeTHdecKoe H3
3HAYEHU U3MEPEHHBIX CKOPOCTEH.

B Tex ciydasx, xoraa B OAHOM 4YacTH IpOeMa JBH)KCHHE BO3AyXa HMMEET OJHO
HaIpaBlieHUE, a B JPYrol — MPOTUBOMOJIOKHOE, HEOOXOAUMO JI0 MPOU3BOJICTBA U3MEPEHUN
OIIPENEIUTH C IIOMOIIBI0 AaHEMOMETPA HEUTPAIBHYIO JIMHUIO B IIPOEME, I'IE CKOPOCTh BO3AyXa
paBHa Hymo. [locie 3Toro cienyer OTAEIbHO U3MEPUTH CKOPOCTH BO3/yXa MO 00€ CTOPOHBI
OT HEUTPAJIbHOW JIMHUH.

B otBepcTHsX, 3aKpBITBIX PpEIIETKAMHM, U3MEPEHUsS CKOPOCTH  IPOU3BOMASAT
AHEeMOMETPOM, CHA0)KEHHBIM HACaJIKOM (CHETaHHBIM M3 JIMCTOBOHM CTald, JKECTH U T.IL.),
KOTOpPBIM B IIPOLIECCE M3MEPEHUH IUIOTHO MPUMBIKAET K pemieTke. Hacanok qoimkeH umeer
JUTHHY, 00€CTIeYMBAIONIYI0 CTIaKUBaHHE MPOQUIeH CKOPOCTH 3a pernieTkoi. Ecim pemrerka
MMEET HAKJIOH I MPUJAHUs ONPEIEICHHOTO HAllpaBJEHUs JBUKEHHUS BO31yXa, TO HACAJOK
TaK)K€ HaJ0 BBIIOJHATH C HAKIOHOM, COOTBETCTBYIOLIMM HAKJIOHY CTBOPOK pELIETKH.
AHEMOMETp OPUEHTUPYETCS B HAIIPABJICHUU MAaKCUMAJIbHbIX 3HAYEHUIN CKOPOCTHU MTOTOKA.

Pacxon BO3myxa L, M/c, B OTKPBITBIX IIPOEMAaxX BO3AYyXOPa3JaloIlUX W
BO3IyXONPUEMHBIX YCTPONCTB CIIEAyeT ONpeAesTh o hopmyre:

L =Vn*F (2.5)

rae: F — 1uiomaab OTKPBHITBIX MPOEMOB BO3JYXOINPHUEMHBIX M BO3IyXOpa3JIaroliux
YCTpOﬁCTB C NOCTOAHHBIM HAITPaBJICHHUEM JIBUKCHHUA BO3/1yXa, M2.
Pacxox Bo3ayxa L, M/ B OTBEpCTHSX, 3aKPBITHIX PELICTKAMH, CISLYET OIPEACIATH [0
dbopmyre:
L = Vin*fx (2.6)

rie: fi — KUBOE CCYCHHE PELICTKH, M.

Ecmu WM3roToBUTENH MPHUBOAMT B KATalore TAPUPOBOYHBIE XAPAKTEPUCTHKH IS
BO3yXopacnpeaeauTens (B BUAE 3aBUCUMOCTHU MOTEPh IMOJHOTO MM CTATUYECKOTO JAABJICHUS
OT TIPOU3BOJIUTEIILHOCTH), TO PACXOJ BO3yXa Yepe3 BO3AYXOpPaCHpPEACTUTENh OMpPEaesieTCs
10 U3MEPEHUSM TOJIHOTO WIIM CTATUYECKOTO JIaBJIECHUS Ha PelleTKe
TexHuka 6e30MaCHOCTH NMPH BHIMOJTHEHUH Ja00PATOPHBIX PadoT.

1. Bce cryneHTsl, cB3aHHbIE ¢ pabOTO B 1TaOOpaTOpuM, 00s3aHbI TPONUTH HHCTPYKTAXK
1o 6€e301IaCHOMY BBIITOJIHEHHIO paboT, 0 YeM PACITUCHIBAIOTCS B XKypHAJIe
MHCTPYKTaXa MO TEXHUKE O€30MaCHOCTH.

2. K pabortam mo skcrmyaTanuu 31eKTpoycTanoBok 10 1000 B (ycTaHOBOYHBIX,
OCBETUTENbHBIX, TEXHUUYECKUX CPEJCTB 0OYUEHUS U HIEKTPUUECKUX MAILIUH)
JIOITYCKAIOTCS JINIIA, TPOLIE NS METUIIMHCKHI OCMOTP M MHCTPYKTAX IO OXpaHe
Tpyaa. He anekTpoTeXHUUeCcKOMY MepCcoHally, SKCIUTyaTUPYIOIIEMY
anekTpoyctaHoBku 10 1000 B, npomeaiemMy HHCTpYKTaXX U IPOBEPKY 3HAHUM 110
AIIEKTPOOE30IIaCHOCTH, TIPUCBanBaeTcs | KBaau(uKaMoHHas TpyIna J0MycKa C
odopMIIEHHEM B JKypHAJI€ YCTAaHOBJICHHOU (POPMBI ¢ 0053aTETbHON POCTIUCHIO
IPOBEPSIOLIETO U IPOBEPSEMOTO.

3. Bce mura, cBs3aHHBIC ¢ pabOTOH B JIA0OPATOPHUH, JTOJIKHBI COOTIOAATH MTPaBHUIIa
BHYTPEHHET0 TPYJOBOTO PACIoOpsIKa, YCTAHOBJIEHHBIE PEXKUMbI TPYAA U OTABIXA.

Bomnpocsl 1151 codeceoBanms:
1. Kak onpenensiercs CKOpOCTh BO3AyXa B BO3/yXOBO/IaxX, KaHaJIaX, IPOeMax
2. B Kkakux ciiydasx IpUMEHSIOTCS AHEMOMETPHI JUIsl U3MEPEHHUs CKOPOCTEH BO3ayXa
3. HpI/IHHI/IHBI HU3MCPCHUS CKOPOCTHU BO3AYHIHOT'O ITOTOKA B OTKPBITBIX OTBECPCTHUAX.
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CIIMCOK PEKOMEHJIYEMOU JINTEPATYPBI

1. [lepeyeHb OCHOBHOM JIUTEPATYPbI:

1.CoBpemMeHHBIE MaTepHalibl U CHUCTEMbl B CTPOUTEILCTBE [DJIEKTPOHHBIN pecypc]:
METOJIMYECKUE YKa3aHHsI K BBIIIOJHEHUIO pacyeTHO-rpaduueckoil paboThl Ui CTYICHTOB
Bcex ¢opm oOyuenus HampaBieHuid moarotoBkud 08.03.01 CrpourtensctBo u 08.05.01
CTpoUTENhCTBO YHHUKAIBHBIX 3IaHWA H COOpPYKEHUN/ — DIEKTPOH. TEKCTOBBIC
JnaHHble.— M.: MOCKOBCKUI roCy/1apCTBEHHbBIN CTpoUTEeIbHbIN yHHBepcuteT, DbC ACB,
2015.—40c.

2.Kanmyctun, ®.JI. CBoicTBa CTPOMTENBHBIX MATEpUATIOB M H3ACIIHNA: JTaOOPaTOPHBIN
NPaKTUKYM : yueOHo-MeTonundeckoe nocodue / @.JI. Kanyctun, A.M. Cnupunonosa, 1.B.
®domuHa ; MuHHCTEpCTBO 00pa3oBaHusi U Hayku Poccuiickoii deneparnuu, Ypaibckuit
denepanbHblii yHHBepcuTeT MMeHH mnepBoro llpesmpenta Poccum b. H. Enpumna. -
ExarepunOypr : MU3natenscTBo Ypanbckoro ynusepeurera, 2014. - 93 c.

3. ABopkun, JI.U. Ctpoutenproe matepuanosenenue / JIL.U. [Isopkun, O.JI. JIBopkuH. - M.
: Uadpa-Urxenepus, 2013. - 832 c.

2. [lepeveHb JONMOJHUTEIBHON JTUTEPATYPHI

1. [Honromono, C.II. CoBpeMeHHBIH cnpaBoYHHK 1o runcokaprony: C. IL
Honromonos- PocroB w/l: ®enmkc, 2009.1. bagpun, I'"M. CnpaBouHUK CTpPOUTEIS:
cupaBounuk/ I'. M. banpus, B. B. Crebakos- M.: ACB, 2007.

2. Kaprpaiir, 1. Kupnuunas xmagka. Ypoku mactepa: [mep. ¢ anrn.]/ I1. Kaprpaiir-
CII6.: BXB-IlerepOypr, 2011.

3. M.M. TI'anmmoes, .M. I'ycokos, JI.K. Epmonenko, B.W. JIuabkoB, E.T. CepoBa, b.A.
Crenanos, 0.B. ®unumonoB. CtpoutenbHble MaTepuanbl. Yuebuuk. — M.: 3-garenscTBo
ACB, 2004. — 440 c.

4. Yapuanumze, A.Ill. MerautoBenenue: KoHcnekT jgekuuii/ A. I, Yasuanumgsze- M.:
HeJIu npunt, 2008.

5. Priones, U.A. CtpourtenbHoe MatepuagoBeicHue: Yued. mocoOue st CTPOUT. CIell.
By30B/ 1.A. PribbeB- M.: Bricmias mikona, 2004.

6. Tlomor, K.H. Omnenka kauecTBa CTPOMTENBHBIX MaTepuanoB: YueO. mocoome/ K.H.
[Tonos, M.b. Kagno, O.B. Kynbkos- M.: Bricias mkona, 2004.

7. Texnomorusi 0€TOHA, CTPOUTENHHBIX U3/IETUN U KOHCTPYKIMI: YUeOHUK Ji BY30B/
KO.M.baxenos, JI.A.Anumos, B.B.Boponun u ap- M.: Uzn-8o ACB, 2004.

8. Tomo, K.H. Crpourensusie marepuansl u usgenus: Yueonuk/ K.H. ITonos, M.b.
Kamgmo- M.: Beicmas mikoina, 2002.

9. CoBpeMeHHBIC OTJICIIOYHBIC W O0MHMIIOBOYHBIE MaTepuaibl/ o pea. A.H. KOununa.-
PoctoB H /[lony. ®enukc, 2005.
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MeTtoauyeckue ykazaHus MO OPraHU3alMU U BBIMOJTHEHUIO CAMOCTOSTEIBHON pabOThI
no aucuuminHe «VHXeHepHble CUCTEMBbI 3/1aHUM M COOpYKEHHH (TeruiorazocHaOXeHue ¢
OCHOBaMH  TEIUIOTEXHUKH)» [0 HamlpaBlIeHUI0 NOAroToBkH OakanaBpoB: 08.03.01
CrtpoutensCTBo.

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

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

CamocTtosTenpHas paboTa — 3TO BUJ YI€OHOU JeATeIbHOCTH, BBITIOTHICMBIN yUaluMCst
0e3 HenocpeACTBEHHOI'O KOHTAaKTa € IpernojaBaTelieM WM YIpaBiIsieMblH IpernoaBaTeieM
OTIOCPEIOBAHO Yepe3 CHEUUaTbHbIE Y4eOHBbIE MaTepUalbl; HEOTheMJieMOoe 00s3aTenbHOe
3BEHO Tpoliecca 00yueHus, MperycMaTpUBaloliee MPeXkie BCEro WHIAMBHIYAIbHYIO PaboTy
yyaluxcs B COOTBETCTBHUM C YCTAHOBKOHM MpemnojaBaTens WM Y4eOHUKA, MpOTrpamMMbl
00yJeHUsI.

Ha coBpeMeHHOM 5Tame caMOCTOSITENIbHYI0 paboTy CTyIEHTa CIENyeT pa3ieiuTbh Ha
paboTy ¢ OyMaXHbIMM HCTOYHHKaMHU HUHPOpMANuu, T.€. y4eOHHMKaMH, METOAMYECKUMHU
nocoousiMu, MoOHorpadusMu, >KypHaTaMd © T.Jd. W DJIEKTPOHHBIMH HCTOYHUKAMHU
uH(pOpMAIINH, T.€. TOCTYII K AJIEKTPOHHBIM pecypcaM yepe3 HTepHeT.

CeromHss CcaMOCTOSATENbHYIO paldOTy CTyIEHTAa HEBO3MOXXHO TMPEACTaBUTh 0e3
UCToNb30BaHusl uH(popmannonHol cetn — WHTepHer. HeoOX0oaMMOCTh HUCHOIB30BaHUS
HNHTepHeTa BO3HHMKAET HE TOJBKO MPU MOATOTOBKE K NPAKTUYECKUM U CEMHHAPCKUM
3aHATUAM, HO, B OOJNbIICH CTENeHW, MPH HAMMCAaHUHM Pa3IMYHBIX HCCIEAOBATEIbCKUX U
TBOpUYECKUX pab0T. MHOrHe cOBpeMEeHHbIE MOHOTpa(HH, MEPUOTUIECKUE KYPHAIBI H3JaHbI
TOJIBKO B JIEKTPOHHOM BU/JIE€ U C HUIMU MO>KHO ITIO3HAaKOMMTHCS TOJIBKO B MIHTEpHETE.

Henn um 3agaum camMoCTOATEJBHOH PpadoThl: (HOpMHUpPOBAHHE CIIOCOOHOCTEN K
CaMOCTOSITEIFHOMY ~ TIO3HAHUIO W OOy4YeHHIO, TIOMCKY JIUTEepaTypbl, OO0OOIIEHHIO,
0hOPMIICHHUIO U TIPEACTABJIICHUIO TOJYYEHHBIX PE3YyJIbTAaTOB, WX KPUTHUYECKOMY aHAJIHU3Y,
MOMCKY HOBBIX M HEOPJWHAPHBIX pEIICHUHN, apryMEHTHPOBAHHOMY OTCTAaWBAHHUIO CBOUX
MpeAJIOKEHU N, YMEHUI MOArOTOBKH BBICTYIUJICHUN U BECHUS JUCKYCCU.

KoMnerenuuu Oﬁyqalomerocsn, (bopanyeMbIe B pe3yJjibTaTe OCBOCHUSA NUCHUITINHBI
HanmeHoBaHNEe KOMIETEHIIUN

Nunexc DopMyIIHpPOBKA:

CrniocobeH npuHUMATh pelleHus B IpodeccuoHanbHol cdepe, HCronb3ys TeopeTHIecKue
OIIK-3 | oCHOBBI 1 HOPMAaTHBHYIO 0a3y CTPOUTENHCTBA, CTPOUTEIHHON MHIYCTPHH W JKWIUIIHO-
KOMMYHAJIBHOT'O X0351CTBa

Croco0OeH HuCHoNb30BaTh B MPOGECCHOHANBHON NEATENBHOCTH PACIOPSIUTENBHYIO U
OIIK-4 | mpoeKTHYI0 JOKYMEHTAIMIO, a TaKKe HOPMAaTHUBHBIE TPABOBBIE aKThl B OOJACTH
CTPOUTEIBCTBA, CTPOUTEILHON UHAYCTPUU U KIIUITHO-KOMMYHAJIBHOTO XO031CTBa

2. IlaaH - rpaguK BbINOJHEHHS] CAMOCTOSATEIbHOI padoThl

Koner Cpencrsa u O0BeM 4acoB, B TOM YHCIIE

peanu3yeMsbIxX TEXHOJIOTUU CPC | KonraktHas | Bcero
o Bun nesrensHocTH
KOMIIETEHIIUH, OLICHKH pabora ¢
CTYJICHTOB
UHAUKATOpa(o npenojaBaT
B) eneM
OuHo-3a04Has popma 00yUeHHsI

OIlK-3 CamocrosTenbHOe Cobece1oBaI
(MA-1 OIIK-3; | u3ydyeHue auTepaTypbl A 72 8 80
WJI-2 OTIK-3; 1o Temam 1-7 ©
N JI-3 OIIK-3) IloaroroBka k OTtuéTr

OIIK-4 MPaKTUYECKUM (MMCbMEHHBIN) 9 1 10
(M1-1 OIIK-4, 3aHATUSAM
NJ-2 OIIK-4; IMonroToBka K Otuér 7,2 0,8 8
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Nn/1-4 OIIK-4; 1a60paTOPHBIM (TMCHMEHHBIH)
HJ-5 OIIK-4, 3aHATUSIM
NJI-6 OIIK-4) Brimonnenue KonTponbhas
. 7,2 0,8 8
KOHTPOJILHON pabOTHhI pabota
Hroro 3a 5 cemectp 113,4 12,6 126
HUroro | 113,4 12,6 126

3. MeToauyeckue yKazaHusl 0 H3y4YeHHIO TEOPEeTHYECKOI0 MaTepuasa
IIpn camMOCTOATENBPHOM M3YyYEHHHM TEOPETHYECKOIO MaTepuana I0 JUCLMILIMHE
WHxeHepHbIE CUCTEMbl 3JaHMW M COOPY)XEHUH (Tersiora3ocHaOXeHHe ¢ OCHOBAaMH
TEIUIOTEXHUKH)" ClIeAyeT NPUAEPKUBATHCS CIEIYIOMUX OOIIMX YKa3aHUI:

n

Yka3zaHus 110 OPraHu3anum padoThbl ¢ JJUTEPATYPOil

Pabora ¢ nureparypoii - 00s3aTeabHBI KOMIIOHEHT JFO0OH HAYYHOU JESATCILHOCTH.
Cama Hay4Has TUTEpaTypa SBISAETCS BBICILIUM CPEICTBOM CYLIECTBOBAHMS U PA3BUTHSI HAYKH.
3a BpeMsi mpeObIBaHHMA B BBICIICH MIKOJE CTYACHT JOJDKEH H3YYUTh U OCBOUTH MHOTO
y4eOHUKOB, CTaTeH, KHUT U APYrod HEOOXOAUMOMN i OyAyILEero CrenuanucTa JUTepaTypsl
Ha POJHOM U HMHOCTPAHHOM S3bIKax. B cBsi3u ¢ 3TUM mepes CTyaeHTaMH CTOUT OoJibliasi U
Ba)KHas 3a/1a4a - B COBEPILEHCTBE OBJIAJIETh PALMOHAIBHBIMU IPUEMaMHU PabOThl C KHUKHBIM
MaTepuaIoM.

[Ipuctynas k paboTe HaJ KHUIOMH, CleqyeT CHayala 03HAaKOMHUTBCS C MaTEpUaloM B
LIEJIOM: OIJIaBJICHHMEM, AaHHOTALMEW, BBEICHUEM WU 3aKIIOYEHHEM IyTeM O€rjioro 4TeHHus-
IIPOCMOTpA, HE AeJas HUKAKUX 3alMCed. DTOT IPOCMOTP MO3BOJIMUT MOIYYUTh IPEICTABICHUE
000 BceM Marepualie, KOTOpblii HEOOXOAMMO YCBOUTb.

Iloce 3TOrO cieayer NEpexoauTh K BHUMATEIbHOMY YTEHHUIO - IUTYIWPOBAHUIO
Marepuaja 10 TJlaBaM, pasjenam, maparpadgam. OTo camasi BaKHas 4acTb pabOThI IO
OBJIQICHUIO KHIDKHBIM MarepuanoMm. Yutarh ciemyer npo ceds. (IIpu 3ToM umTaromuii
MEHBIIIE YCTAeT, YCBaUBAET MaTepHall MpUMEpHO Ha 25% ObIcTpee, 0 CPAaBHEHUIO C YTEHUEM
BCIIYX, UMEET BO3MOKHOCTh YJENUTh 00JIbIIE BHUMAHUS COJEPKAHUIO HAITMCAHHOTO U JIy4lle
OCMBICIIUTD €ro). Hukorna He criegyer oOXoIuTh TpyAHbIE MecTa KHUTH. VX Hajo yuTath B
3aMeJIEHHOM TeMIIe, YTOObI JIy4llle IOHATh U OCMBICIHUTD.

PexkoMeHnayeM Bo3BpaliatbCs K HEMY BTOPOM, TPETUM, YETBEPTHIN pa3, 4TOObI TO, YTO
0CTaJIOCh HEMOHITHBIM, TOTIOJHUTH U BBISICHUTH ITPU IIOBTOPHOM UTEHUH.

W3yuas kHUry, Hajgo oOpamjaTb BHUMaHME Ha CXEMBbl, TAOJIMIbI, KapThl, PUCYHKU:
paccmaTtpuBath MX, OOIyMbIBaTh, aHAJIM3UPOBATh, YCTAHABIMBATH CBS3b C TEKCTOM. OTO
IIOMOXET MOHATh U YCBOUTH U3y4aeMbIil MaTepual.

[Ipn uTeHMM HEOOXOAMMO IOJIL30BATHCSA CJIOBAPSAMHU, UYTOOBI BCSKOE HE3HAKOMOE
CJIOBO, TEPMHH, BbIpa)K€HUE OBIJIO MPABUIBHO BOCIPUHSTO, TOHATO U 3aKPEIJIEHO B aMSITH.

Hano crpemuthcst BoipaboTaTh y ce0sl HE TOJIBKO CO3HATENbHOE, HO U OEryioe YTeHHE.
Oco6eHHO 3T0 yMeHHe Oy1eT NOoJIe3HBIM IIPU NEPBOM MPOCMOTpe KHUTH. OOBIYHO CTYACHT 1 -
2 Kypca Ipy U3BECTHOM TPEHHPOBKE MOKET BHUMATEIBHO M COCPEIOTOYEHHO MpounTaTh §-10
CTPaHHUIL B 4ac U C€NaTh KPATKHE 3allUCH MPOYMTAHHOTO. MHOTHE CTYJEHTHI IPOYUTHIBAIOT
5-6 ctpanuil. ITo KpaiHe Mano. CIUIIKOM MEJICHHBIA TEMIT YT€HUS HE TMO3BOJIUT H3YyYUTh
MHOTHE Ba)XKHbIE M HYXHbIE CTaTbU KHUTU. OOydasch ObICTPOMY YTEHHUIO (CaMOCTOSTEIIBHO
WIM Ha CIIEHUANbHBIX Kypcax), MOXKHO MpouuThiBaTh 10 50-60 cTpaHuIl B 4ac U Aaxe Ooiee.
OnHOBpEeMEHHO MPUOOpPETAeTCsl CIIOCOOHOCTh KOHIIEHTPUPOBATHCS HAa BaXKHOM M CXBAaTHIBATh
OCHOBHOM CMBICJ TEKCTA.

3anuce U3yyaemoro - Jydyilas ornopa HamsTH Nnpu paboTe ¢ KHUrod (tem Oonee
HayyHOI). UuTas KHUTY, CIeyeT JenaTh BBITUCKU, 3apUCOBKHU, COCTaBISATh CXEMbI, TE€3HCHI,
BBINUCBHIBATh IU(PBI, LUTATHI, BECTH KOHCIEKTHI. 3alMUCh W3y4aeMOW JIMTEpaTyphl JIydllle
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JIeNIaTh HATJSIIHOM, JIETKO 0003pHUMOM, pacdusieHeHHOW Ha a03albl M MyHKTHI. YTO MPOYHUTAHO,
MPOJYMaHO U 3allMCaHO, TO CTAHOBUTCA JACHCTBUTEIHHO JUYHBIM OCTOSTHUEM pabOTaIOLIETo
C KHUTOM.

OCHOBHOW MPHUHIMII BBIMUCHIBAHUS W3 KHUTU: JIMIIb CaMO€ CYIIECTBEHHOE U B
KpaT4aiieit popme.

Paznuyarot Tpu ocHOBHBIE (DOPMBI BHIITACHIBAHHUS:

1. JlocioBHas BBIIMCKA WIM LUTAaTa C LEJIbI0 MOJAKPEIUIEHHS TOTO WJIM HHOIO
MOJIOKEHHUS, aBTOPCKOro J0BojAa. JTa ¢opMa NMPUMEHSETCS B TeX ClydasX, KOTrJa Helb3s
BBIIMCATh MBICIIb aBTOPAa CBOMMH CIIOBaMH, HE PUCKYS IOTEPATh €€ CYTh. 3alUCh LUTATh
HAJ0 IPaBWIBHO O(QOPMHUTH: OHA HE TEPIUT MPOU3BOIHHON MOJAMEHBI OJHHUX CJIOB JAPYTUMHU;
KaXIYI0 IUTATy HAJO0 3aKJIIOYUTh B KaBBIUKH, B CKOOKaX yKa3aTh €€ MCTOYHHK: (paMUIHIO U
WHUIMAIIB] aBTOPA, HA3BaHUE TPYAA, CTPAHUILY, FOJl U3JaHUS, Ha3BaHUE U3/1aTEIbCTBA.

[utupoBaHue cieayeT NPOU3BOAUTH TOJBKO II0CJIE O3HAKOMIIEHUS CO CTAaThel B
HEeJIOM WIM ¢ OmmKalliuM K [UTaTe TEKCTOM. B NMpOTHBHOM cilydae MOXKHO BBIXBAaTUTh
OTJICJIbHBIE MBICIIM, HE BCEr/a TOYHO WJIM IOJHO OTPa)KaroLUe B3IJISAbl aBTOPA HA JAHHBIN
BOIPOC B IIETIOM.

Kcepo- u ¢doTokonmpoBanue (CKaHMpOBAaHHE) 3aMEHSET pacTOYaroliee BpeMs
BBIMHICHIBAHUE JOCIOBHBIX IUTAT!

2. Beimucka "mo cmbicy" wiv Te3ucHas opMa 3arucH.

Te3ucel - 3T0 KpaTko cOpMyIHpOBAHHBIE CAMHUM YHUTAIOIIMM OCHOBHBIE MBICIIU
aBTOpa. DTO camas nydmras gopma 3amucu. Bce BUABI HaydHBIX paboT OyayT Oe3ymnpedHsl,
ecnu OynyT HamUCcaHbl TaKUM 00pa3oM. [lemaercs Takas BBIIMCKA C TEMH K€ MPaBUIaMU, YTO
Y JIOCJIOBHAs IIUTATA.

Te3ucel ObIBAIOT KpaTKHE, COCTOSIIME M3 OJHOTO MpPENoXKeHUs, 0e3 pa3bsICHEHHIA,
IPUMEpPOB U JI0Ka3aTenabCTB. ['JTaBHOE B Te3ucax - yMEHME KpaTKO, 3aKOHYEHO (HE Tepss
CMBICT) CHOPMYIUPOBATh Ka)Iblii BONPOC, OCHOBHOE MoJiokeHHe. OBNajeB HCKYCCTBOM
COCTaBJICHUS TE3UCOB, CTYJEHT YETKO U MPaBUIILHO OBJIAZIEBACT U3y4YaeMbIM MaTEPUATIOM.

3. KoHcriekTHBHas BBIMUCKAa MMeET OOJbIIOe 3HA4YeHHE MJI OBIAICHHS 3HAHUSIMU.
Koncnekr - nHambonee sddextuBHas (opma 3amucel npu HW3y4eHUM HaydyHOH KHHUru. B
JJAHHOM CJIy4ae KpaTKO 3alMCBIBAIOTCS Ba)KHEWIINE COCTABHBIE IYHKTBI, TE€3HMCHI, MBICIU U
uaen Ttekcra. [logpoOHbIl 0030p coaepkaHUs MOXKET OBITh BaXKHBIM IOJACIOPHEM IS
3allOMUHAHUS U BCIIOMOTATENIbHBIM CPEACTBOM [UIsl HAXOXACHHUSI COOTBETCTBYIOIIUX MECT B
TEKCTe.

Jlenast B KOHCIIEKTE JIOCIOBHBIE BBIMUCKA OCOOCHHO BAa)KHBIX MECT KHUIH, Heb3s
JIOTTyCKaTh, 4YTOOBI BECh KOHCIEKT ObUT 'CHuChIBaHMEM' C KHUTH. YCBOCHHBIE MBICIH
HE00XO0/IMMO BbIpa3uTh CBOMMHU CJIIOBaMM, CBOUM CJIOTOM M CTHJIEM. TBOpYECKMH KOHCIIEKT -
HauOoJiee 1ieHHas ¥ Oorarasi (popma 3amucy U3y4aeMoro Marepuania, BKIFOYAroas BCe BUIbI
3anuceil: U IiaH, U Te3HUC, U CBoe COOCTBEHHOE 3aMEUYaHue, U IUTATy, U CXEMY.

O0630p TeKcTa MOKHO COCTAaBUTh TAKKeE MOCPEICTBOM JIOTHUECKON CTPYKTYphl, BMECTO
TOT0, 4TOOBI CII€JJOBATh ITOBECTBOBATEIILHON CXEME.

C nomo1ipt0 KOHCTIEKTUBHON BBIITUCKH MOKHO TaK)K€ COCTaBUThH MPEJIOKEHNUE O TOM,
KAaKH€ TEMbI OCBEILAIOTCSA B OTAEJIBHBIX MECTaX Pa3HbIX KHUI. JlONOJIHUTEIBHOE YKa3aHHE
HOMEPOB CTPaHUI] 00JIETYUT HAXO0XKJIEHUE ITUX MECT.

IIpu cocTaBieHHU BBIIEPKEK MEIECO00pPa3HO IOCIEA0BATEIBHO MPHUICPKHUBATHCS
OCBOEHHOM cuctembl. Ha 3Tol 0aze MOXKHO COCTaBUThH CBOM apXUB WM KapTOTEKY Ba)KHBIX
CHEIHUANIBHBIX MyOIHKAIUI 0 IpeIMETaM.

KoHcnekTel, Te3HChl, IUTaThl MOTYT UMETh JB€ (DOPMBI: TETPATHYIO M KapTOYHYIO.
[lpu TerpamHOi QopMme KaxaoMy Yy4eOHOMY MpeaMeTy HEOOXOAMMO OTBECTH OCOOYIO
OTJIEIbHYIO TETPA/Ib.

Ecnu ncnomnp3yercst kKapTouHas popma, TO 3allUCH CIIEAYeT AeNaTh Ha OJHOW CTOpOHE
kapToukd. Jlnsg ynaoOCTBa MOJB30BaHMSA BBEPXY KapTOUYKM HAJA0 HamucaThb Ha3BaHHE
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U3y4aeMoro Bompoca, (amunuio aBropa, Ha3zBanue u YJIK (yHuHBepcanpHas IecsTHYHAS
KJaccuuKanms ) n3y4aeMoil KHUTH.

KapTouku MOXHO HMCHOJIH30BaTh CTAHJAPTHBIC MU H3TOTOBUTH CAMOCTOSTEIHHO U3
Ocnoii Oymaru (momyBaTMaHa). KapTodyku OOBIYHO XpaHSAT B CIEHHUAIBHBIX SIIMKaX WIH B
KOHBEPTaX. JTa CHCTEMa KOHCIIEKTHPOBAHHSI UMEET DSJI MPEUMYIIECTB IMepea TCTPAJTHOM:
KapTOYKaMU YAOOHO IMOJIb30BAaThCs MPU JOKJIagaX, BBICTYIUICHMSIX Ha CEMUHapax; TaKou
KOHCIIEKT JIETKO TMIOTOJHSATh HOBBIMU KApTOYKAMH, MOXHO WM3MEHHTH TOPSAOK HX
pacnosoxeHus, 100uBasich 0oJiee YeTKOM, IOTUYECKOM MOCIeI0BATENIbHOCTH U3JI0KEHUS.

W, HakoHel, MOXHO TPUMEHSATh Il 3TUX K€ UEJIEH MEPCOHAIBHBIN KOMIIBIOTED.
Ceifuac CyIIEeCTBYeT BEIMKOE MHOXKECTBO CaMbIX pa3IUYHBIX MPUKIAAHBIX MPOrpaMMm
(opranaiizepoB U Ip.), KOTOPBIE 3HAYUTEIBHO O0JIEr4aroT padoTy MPH COCTABICHUU BBIITUCOK
U3 HAay4yHOW W crneuuanbHOi jutepaTypsl. Mcmomnb3ys ceth Internet, MOXKHO moiydarh yxe
TOTOBBIC MTOI0OPKH JTUTEPATYPHI.

MeTtoanyeckue yKa3aHMsl MO CAMOCTOSITEJILHOMY H3Y4YeHMIO JHMTepPaTypbl MO
TeMaM

BaxHpIM 3Tarom sBIsIeTCS MOA00p M M3YYECHHE JUTEPATYPHI 10 UCCIEAYeMOH TeMe.
[ToMumo yueOHOM M HaydyHOW JIHUTEpaTyphl, 00s3aTEIbHO MCIOJIb30BaHUE M HOPMATHBHO-
NPaBOBBIX aKTOB. Henb3s MOAMEHATh M3ydeHHE JUTEPATyphl MCIOJIH30BAHUEM KaKOW-THOO
OJITHOW MOHOTpaduy WK JEKIUH 10 U30paHHOM TeMe. Tak e peKOMEeHyeTCsl UCIOIb30BaTh
UHPOPMALINIO, Pa3MEIICHHYIO Ha OQHUIMATIBHBIX caliTax ceTH MHTEepHEeT, CChUIKM Ha KOTOpbIE
yKa3aHbl B CIIUCKE PEKOMEHJyeMOH auTeparypsl. B mpouecce paboTsl Haa pedepaTuBHBIM
UCCIICIOBAaHUEM U COOPOM JIUTEPATYPhI CTYJICHT TAaK)KE MOKET 00palIaThes K MPETo aBaTellto
32 UHIAMBUAYAJIbHBIMU KOHCYJIBTAIIUSIMU.

Hns  Oomee »sddexkruBHOrO ycBOoeHHS HHGOPMAIMHM CTYACHTY MpELIararoTcs
cleyroIre cnocoosl 00paboTKH MaTepuana:

1. Annomayusa - xpatkas o0OOIICHHAS XapaKTEPUCTHKA MCTOYHHKA, BKITFOUYAIOIIAS
MHOI'/Ia ¥ €T0 OLIEHKY. DTO HauKpaTyaiilliee U310)KeHUe COAEp KaHUs IEPBUYHOTO TIOKYMEHTA,
naroree obmiee npencrasieHue. OCHOBHOE €€ Ha3HAaYeHUE - JaTh HEKOTOPOE MPE/ICTaBICHUE
0 Hay4yHOH paboTe ¢ TeM, 4TOObI PYKOBOJICTBOBATHCS CBOMMM 3aIIUCSIMM IPU BBITOJHEHUU
paboTHI HccaenoBaTeIbcKoro, pedeparnBHoro xapakrepa. [loaTomy anHHOTaIK He TpeOyeTCs
U3JI0KEHUsI COJAEP)KaHUS IMPOU3BEJCHMS, B HEHl JMIIb MEepPEeYUCISIOTCS BOMPOCHI, KOTOpbIE
OCBEIICHBI B MEPBOMCTOYHUKE (COJEpKAHNE ITHX BOIPOCOB HE PACKPHIBACTCS). AHHOTAIHS
OTBeYaeT Ha Bompoc: «O 4yeM roBOPUTCS B IEPBUYHOM TeKCTe?», JaeT MPeCTaBICHUE TOIBKO
0 TJIABHOMW TeM€ U TepeuHe BOIPOCOB, 3aTPAaruBaeMbIX B TEKCTE MMEPBOMCTOYHHKA.

2. Koncnexkmupoeanue - TIpoLeCC MBICICHHOM mepepadOTKM M MUCbMEHHOU
¢ukcanmu wH(GOpPMAIMH, B BHIE KPATKOTO M3JI0KEHUS OCHOBHOTO COJIEPXKAHUS, CMBICIA
KaKoro-mmbo TekcTa. Pe3ynbTaToM KOHCIEKTUPOBAHMS SBISETCA 3alMCh, IO3BOJIAIOLIAS
KOHCIIEKTUPYIOIIEMY HEMEJUICHHO WM Yepe3 HEKOTOPBId CPOK C HYXHOM IOJHOTOU
BOCCTAaHOBUTH MMOJIydyeHHYI0 MH(popMmaruio. [1o cyTH, KOHCHIEKT mpeacTaBiser coboil 0030p
U3y4aeMOro HCTOYHHKA, COJEpPXKAIIUii OCHOBHBIE MBICIM TEKcTa 0e3 MOoApoOHOCTEeH W
BTOPOCTENEHHBIX JeTanei. J[isi Toro 4roObl OCYHIECTBISATH 3TOT BHJ pabOTHI, B KaXJIOM
KOHKPETHOM CITydae He0OXOJMMO TPAMOTHO PEIIUTh CISIYIOIINE 3a/1a4H:

- COPUEHTHPOBATHCS B OOIEH KOMIO3UIUHN TeKCTa (YyMETh ONpPENEIUTh BCTYIJICHHUE,
OCHOBHYIO YaCTh, 3aKJIIOUEHUE);

- YBUJIETh JIOTUKO-CMBICIIOBYIO CYTh UCTOUYHHKA, IOHATh CUCTEMY U3JI0KEHHUSI aBTOPOM
WHQPOPMAIIH B IIEJIOM, a TAKXKE X0 Pa3BUTHSI KXKIO0H OTIEITBHON MBICIIH;

- BBISIBUTH OCHOBY, Ha KOTOPO# MOCTPOEHO BCE COZIEpKaHUE TEKCTa;

- OTIPE/ICNTD ACTATH3UPYIONTYI0 HHPOPMAIIHIO;

- JJAKOHUYHO c(hOpMYyIUPOBaTh OCHOBHYIO MH(OPMALIMIO, HE TIEPEHOCs HA MUCHMO BCe
[EIMKOM H JIOCIIOBHO.
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W3ygast nurepaTypy, HEOOXOAMMO CaMOCTOSTEIHHO aHAIW3UPOBATh TOYKU 3PCHHUS
aBTOPOB, MPOBECTH CAMOCTOATENBHYIO OLIEHKY UyXHUX CyXkaeHud. Ha ocHOBe mccnenoBanus
TEOPETUIECKHUX MO3UINI CTYICHT JOKEH CIeNIaTh COOCTBEHHBIC BBIBOIBI U 000CHOBATH UX.

He meHee BaKHBIM SBJISIETCSI aHAIU3 CYLIECTBYIOIIMX HOPMATUBHO-IIPABOBBIX AKTOB:
MEXIYHAPOJHBIX JTOTOBOPOB, COIJIAIICHUM, KOHBEHIUN, IOKYMEHTOB, MPUHATHIX B pamMKax
MEXKIPABUTEIbCTBEHHBIX ~ OpraHM3alliii ¥ Ha  MEXAYHapOAHBIX  KOH(pepeHIUsX,
HAI[MOHAJIbHOT'O 3aKOHOATENbCTBA TOCY1aPCTB.

MeToauyeckue yKazaHus MO NMOAT0TOBKE K TeCTHPOBAHUIO

TectupoBanue sBusiercss (GoOpMON MPOMEKYTOYHOTO, a TAKKE HUTOTOBOTO KOHTPOJISL
3HAaHWHA CTYACHTOB. TeCTHpOBaHWE CTHUMYIHPYET CHCTEMAaTHYECKyIH0 PabOTy CTY/IECHTOB B
TEYCHHE  HECKOJIBKHX  CEMECTpPOB, UYTO  IMOBBIIIAET  IO3HABATEIbHO-TBOPYECKYIO
HAIPaBIEHHOCTh caM000pa3oBanus. [Ipu MOArOTOBKE K TECTUPOBAHUIO HEOOXOIUMO HAPSIY
C OCHOBHOM Yy4YeOHOM JUTEpaTypoil HCIOJIb30BATh CHPABOYHYIO, JIOMOJHUTEIbHYIO
JTUTEPATypy.

BrimonHeHne TecTOBBIX 3a1aHuil TpeOyeT MPUMEHEHUS 0a30BbIX TEOPETUUECKUX
3HaHU.

Ykazanusa ona ycnewnozo mecmuposanus:

1. BuumaTenbHO MPOYUTANTE BOMPOC, TOCTABJICHHBIN B 3a/IaHUU.

2. Yb6enureck, 4TO BOIIPOC MOHAT MPABHIBHO.

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

4. Ecnu 3TO OTKpPBITBIA BONPOC TECTa, MPOBEPHTE CBOK TI'PAMOTHOCTb, TOYHOCTb
(bOopMyIUPOBKH.

5. Ecnu 3aTpynHseTech OTBETUTD, IPOITYCTUTE BOIIPOC, HE TEPsisi BpEMEHH, MepeianTe K
cienyromeMmy. Eciiu octaneTcst Bpemsi, BEpHETECH K TPYIHBIM BOITPOCAM.

6. Ecnu TOYHO He 3HaeTe OTBET, PA3MBILUISITE, UCIIONb3YsS METOJ UCKIIOUEHUS, METO/
CpaBHEHUI, 3HAHUS TI0 CMEKHBIM AUCIUTUIMHAM.

Ha Brimonnenue 1 3ananus tecta OTBOAUTCS 1 — 2 MUHYTHI.

Kpumepuu oyenusanus umoz206 mecmuposanusi:

90% npaBUIBHBIX OTBETOB — OLIEHKA «OTIMYHOY,

80% npaBUIBLHBIX OTBETOB — OLIEHKA «XOPOLIO»,

70% mpaBUIIbHBIX OTBETOB — OLIEHKA «YOBJIETBOPUTEIBHO,

MeHee 60% MpaBIIIHLHBIX OTBETOB — OIIEHKA «HEY/IOBJIETBOPUTEIIHHOY.

TeMbl 1)1 CAMOCTOSITEJILHOTO U3YYCHHS:
Tema 1. OCHOBBI TEXHUYECKON TEPMOIUHAMUKHI
Tema 2. OCHOBBI TEOpUHU TEIIIOOOMEHA
Tema 3. TennoBIa)KHOCTHBIN PEKUM U BO3AYIIHBIA PEXUM 3[JaHUS, METOAbI U CPEJICTBA UX
obecreueHus
Tema 4. Cuctemsl oToruieHus 3qaHuil. CucteMsl BOASHOTO oToruieHus. LlenTpanu3oBanHoe
OTOIIICHHE 3TaHuH
Tema 5. BeHTuisauus U KOHAUIMOHUPOBaHUE [ [pUHIMIIBI BEHTUIISLUY 30aHUN.
Tema 6. CuctemMbl KOHAUIIMOHUPOBAHUS BO3AYyXa U MPOTUBOABIMHON 3aLIUTHI PA0OTHI

Tema 7. 'azocHabOxenue
TeMa 8 raSOBI)IC paCHpCHCHI/ITCHBHBIe CCTH. TeHJ’IOFa3OCHa6)KCHI/IC JKHUIIBIX, 06IIICCTBGHHBIX nu
HpOI/ISBOHCTBCHHLIX 3HaHHI7L

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI
1. IlepedyeHb OCHOBHOM JINTEPaTypbI:

1.CoBpemMeHHBIE MaTepuaabl U CHUCTEMBI B CTPOHUTEIBCTBE [DJIEKTPOHHBIN pecypc]:
METOJMYECKHE YyKa3aHUs K BBIMOJHEHUIO pacyeTHO-Tpaduveckor paboOThl ISl CTYIACHTOB
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Metoanyeckue yKa3aHus K 3a4eTy:
Bonpocsl 11t caMOKOHTPOJIS

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.
TepmoanHaMuyeckue Ipoueccs 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 kputepuanbHbIX 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 uepe3 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. IlpucoenrHenue cuCTeM ropsiuero BOAOCHA0XKEHUS 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 IPOU3BOJICTBEHHBIX 3[aHUH.

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 MOA3EMHBIM 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 TEMIONPOBOIAM.

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 BOJOCHa0KEHHS

. 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 BBIMOJHEHUIO KOHTPOJIBHBIX PaboT
1o nucruiuiie «MHKXeHepHbIEe CUCTEMBI 3IaHUN U COOPY>KEHUH (TerorazocHabKeHue ¢
OCHOBaMH TETUIOTEXHUKH )»
Jutst cTyaeHToB HanpasieHus noarotoku 08.03.01 CtpourenscTBo
HanpaBIeHHOCTH (MTPoduih) «I OpoICKOE CTPOUTEIIBCTBO H XO3SICTBOY

[Taruropck, 2025

31



Conep:xkanue

METOJMUYECKUE YKA3BAHUSA........cooeeieiiiiiiieeeee, Ommoka! 3akaaaka He onpeesieHa.
I 23150 (=) 2 0/ (< 33
1. Ilenb, 3a1a9U ¥ PEATU3YEMBIE KOMITCTCHIIHH ...vveevveeesreessssesssssesssssesssssesssssesssssesssssessssesssnsees 34
2. DOPMYTUPOBKA 3ATAHUST M €10 OOBEM ...uvvirvierriasriiieesreasresteessessesseessesssesseesseasesssesseessessnessens 34
4, OOmue TpeOOBaHUS K HAMTUCAHUIO U OPOPMIICHUIO PAOOTBI ..cvvvveervrieiiriesiireesireessiressseeesns 56
5. VYKa3aHUA [0 BBIIOTHEHUIO BAIMAHIIS ...cccvvvrenrseeeriissstssssssesserssssssnsssssssssssssssssseessssssssnssseeeses 57
7. KPUTEPHUH OIICHUBAHMST PAOOTBI .vveeuvveresreesisreesssreesssteessssessssseessssesssssesssssesssssesssssessnsssssnseessnes 58
8.  TTOPSIIOK BAIITHITBI PAOOTBL ... .veeuvieureasteeaureaieesseeateesasesssesssseesseessseessesasseesseeasseessesanseessessnsesses 58
CITMCOK PEKOMEHIYEMOM JIUTEPATYPBI ..ot 59

32



Beenenne

Metoaudeckie yka3aHUs IO BBITIOJHEHHIO KOHTPOJIBHBIX pPa0OT CTYIEHTaMHU II0
nucuuiinie «MHKeHepHbIe CHMCTeMbl 3JaHMH M COOpPY:KeHHH (TemjIora3ocHadkeHue ¢
OCHOBAMH TeILUIOTEXHHMKH)» 10 HampaBlICHUIO NOAroToBKkM OakamaBpos: 08.03.01
CTpOoUTENbCTBO

MeTtoaudeckoe yka3aHHE COJEPKUT BEChb HEOOXOAMMBINA MaTepwall sl BHIMOTHCHHS
KOHTPOJIbHON paboThl mo aucHuiuinHe «MHKeHepHble CHCTeMbI 3JaHUH M COOpPY:KeHHii
(TemiorazocHa®xeHHue ¢ OCHOBAMU TEIIOTEXHUKH)Y.

B n1aHHOM MeETOAMYECKOM YKa3aHMM TMPUBENEHBI TEMbl M  BOMPOCHl  JUIA
CaMOCTOSITEIILHOTO M3YyUEHHUSI ¥ BBITOJIHEHUSI KOHTPOJILHBIX PaboT.
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1. Heab, 3a1a4u U peasu3yemMble KOMIETEHIIHT

Vuebusiv mnaHom creruanbHocTH, 08.03.01 CTpouTenscTBO, MpemycMaTpUBACTCS
HAITMCaHWE KOHTPOJILHOM paboThl MO MUCHUIUIMHE. OTOT BHJ MHCBMEHHOH paboThI
BBIMIOJHACTCS KaXIblii TOJ, MO TeMaM BBIOpPaHHBIM caMOCTOsATeNbHO. llepeuenr Tem
pa3palaThIBaeTCs MPENOJaBaTENIEM.

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

esab BbINOJHAEMOI PadOTHI:

- MIOJIYYHTh CIICIUATBHBIC 3HAHUS 110 BEIOPAHHOU TEME;

OcHOBHbIE 32/1a44 BBINIOJIHSIEMOH PadoThI:

1) 3akpernieHre NOJYUYEHHBIX paHee TEOPETUUECKUX 3HAHU;

2) BBIpaOOTKa HABBIKOB CAMOCTOSITEIbHON PabOTHI;

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

Bech mpotiecc Hanucanus KOHTPOIbHON pabOThI MOYKHO YCIIOBHO Pa3/eliuTh Ha
CJIEIYIOINE ATAIbI:

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 BEIOMpPAETCS CTYIEHTOM CaMOCTOSTEIBHO U3
IPEJJIOKEHHOTO CITUCKA TEM.

[ToAroToBKY KOHTPOJIbHOM pabOThI ClIeAyeT HAYUHATH C TOBTOPEHUS
COOTBETCTBYIOILIETO pa3zesia yueOHNKa, yueOHbIX TOCOOUI IO TaHHOW TeME U KOHCIIEKTOB
JIEKIUI MPOYUTAHHBIX paHee. [IpucTynars K BHIOTHEHUIO PabOThl 6€3 U3yYeHHsS] OCHOBHBIX
MOJIOKEHUH U TIOHATUI HAYKH, HE CIIEAYEeT, TaK KaK B 3TOM CJIy4ae CTYJIEHT, KaK IIPaBuiIo,
IJI0XO OPUEHTHPYETCS B MaTepHale, He MOKET OTTPAHUYUTh CMEKHBIE BOITPOCHI U
COCpPEIOTOYNTh BHUMaHUE Ha OCHOBHBIX, IIEPBOCTEIIEHHBIX MPOOJIEMax paccMaTpUBAEMO
TEMBIL.

[Tocne BbIOOpa TeMBI HEOOXOAMMO BHUMATEIHHO U3YYUTh METOJAMUYECKUE YKA3aHUS 110
MOJITOTOBKE KOHTPOJIBHON pabOThI, COCTaBUTH IJIaH PaOOThI, KOTOPBIA JOMKEH BKJIIOYAThH
OCHOBHBIE BOITPOCHI, 0XBATHIBAIOLIHNE B 1I€JIOM BCIO MPOPadaTHIBAEMYIO TEMY.

KoMnerenuuu Oﬁy‘{alOHIeFOCﬂ, (])opMpreMble B pe3yJjibTaTe OCBOCHUA NTUCHUIIJIHHBI

HanmenoBanne KOMIICTCHIIN

HNunexc DopMyIUpPOBKa:

OIIK-3

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

OIIK-4

Crioco0eH HuCnoyb30BaTh B MPOPECCHOHATBHON JESATENIbHOCTH PACHOPAIUTENIbHYIO U
MPOEKTHYIO JIOKYMEHTAllMI0, a TakKe€ HOpPMAaTHBHBIE IPABOBBIE aKThl B 00JacTH
CTPOUTCIILCTBA, CTpOHTGJ'IBHOﬁ HHAYCTPUH U JKUJIUITHO-KOMMYHAJIBHOT'O XO3SIMUCTBA

2. ®opMyJHPOBKA 33JIaHHUA U €ro 00beM

BBINOAHUTE TEMIOTEXHUYECKHUE PACUETHI B COOTBETCTBUU C 33/IaHHEM IIPENOIaBaTEIIsI.
O0BeM KOHTPOJBEHOM PabOThI 25-30 MHCTOB.

Tema 1-8.

Bapuant

TennoBma>KHOCTHBIN PEXUM U BO3TYIITHBINA PEKUM 3/IaHUS, METOIBI U
Cpe/cTBa UX 00CCTICUCHHS
1.
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basoevii yposenw 3ananue 1 Pacder TONIMHBI yTEIUISIOMIETO CI10S1 OAHOPOIHON
OJIHOCJIOTHOM ¥ MHOTOCJIOMHOM OTpaskIaroIei

KOHCTPYKLIMU.

3ananue 2 PacuyeT TOIUHBI YTEIUIIOLIETO CJI0 HEOAHOPOAHOM
OJIHOCJIOHOM M MHOTOCJIOMHOM OTpaskIaro1ei

KOHCTPYKLIMU.

3ananue 3 Pacyer TOJIIMHBI YTEIUISIOIIErO €105l HEOJHOPOIHON
OJIHOCJIOWHOW ¥ MHOTOCIIOMHOM OTrpak1aroniei
KOHCTPYKIIUU.
TemnoTexHu4Yecknil pacueT Hapy>KHOT'O OTPAKICHUS
3aganue 4 (MOKPBITHS).
Pacyer ToNIIMHBI yTEIIISIOUIETO CII0SI KOHCTPYKIIMH MOJIOB
HaJ TIOJIBAJIOM U TTOIOIBEM.
TennoTexHUYeCKHil pacuyeT yTeIJICHHBIX MOJIOB,
3agaHue 5 pacroyioKEHHBIX HEITOCPEICTBEHHO Ha Jlarax.

TennorexHu4YecKnid paciyeT yTeIUICHHBIX I10JIOB,
3amaHue 6 pacroOoKEHHBIX HEITOCPEICTBEHHO Ha TPYHTE.

TemnorexHUYeCKUM pacdcT CBETOBLIX IIPOCMOB.

3ananue 7
TennoTexXHNYeCKUi pacyeT HapyKHBIX OTPakICHUM.
TernnoTexHuYeCcKuil pacueT Hapy>KHbIX JBEPEH.
Tlogvruennwiii 3ananne 9 TennoTeXHUYECKHl pacyeT KOHCTPYKLUMHU II0JIOB HAJ
YpoGeHb IIOABAJIOM U MOATOJIbIMHU

3. Mertoanueckue yKa3aHusl K KOHTPOJILHON padoTe
Ucxonuble naHHBIC 1JIs1 BHITOJIHEHUS KOHTPOJILHOU pabOThI

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

@) pacdeTHast 3SMMHSISI TEMIIepaTypa Hapy>KHOTO BO3/IyXa JJIsl IPO-CKTHPOBAHHUS CHCTEMbI
OTOIJIEHUSA

t PH — OC,'
5) CpEOHAS TEMIICPpATypa HAPYKHOI'O BO3/JyXa 3a OTOITUTENLHBIN CE30H

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

n= CyT,;

2) pacuCTHadA 3UMHAS TEMIICpATypa HAPY>KHOT'O BO3yXa IJIs IIPO-
CKTHUPOBAHUA CUCTEM BCHTUIIAIUU
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tppaeﬁm = °C.

3. BiaxKHOCTHBIH pe)KHM NOMEIICHU — HOopMaTbHBIH (¢ = 50—60 %0).
4. OCHOBHBIC XapaKTePHUCTUKH 31aHus (cM. puc. 1).

Hapyxuble cTeHbl — U3 Kupnuda 0e3 HapyXKHOW OOJIMIIOBKH, C BHYTPEHHEH
U3BECTKOBO-IIECOYHON IITYKAaTYpKOM TOJIUHOU

6]_]_[1“ = 0,02 M.
Tun KUPITUIHON KIIAIKU HAPYKHBIX CTEH MPHUHSTH 110 Ta0I. 1.
Tao0onuma 1
Xapaxreprer IMocnennsisa nudpa yaedHOTO mudpa
1iea 1123 |4|5|6|7[8|9]0
HADVIKHBIX
Tun . M3 rimmHsHOrO KMpnu4a s
KAPITUIHOMN CHJIMKATHOTO
Koaddumue
HT 0,82 0,814 | 0,812 | 0,871 | 0,842
TEILIONIPOBO/I
HOCTH
Koaddurment TEIUIONPOBOAHOCTH  IITYKATYPKH

7\,]_]_[”[ = 0,815 Br (M : K)

[ToaBan moj mosiaMu MEPBOTO Taka — HEOTATUIUBAEMBIN, 0€3 OKOH.

OxHa — ¢ IBOMHBIM OCTEKJICHHUEM Ha JIEPEBIHHBIX Iepernierax. BxonHas asepb —
IBOITHas1, ¢ TaMOypoM, 6e3 TEIJIOBOM 3aBECHI.

Pa3Mepsl 31aHMs, TOMHMO YKa3aHHBIX Ha YyepTexax (CM. puc. 1) ¥ OpUeHTAIHIO
raBHOro dacaja 31aHHUsI OTHOCUTENIBHO CTPaH CBE-Ta MIPUHSITH 0 TabII. 2.

ITnomanes onHoro okoHHOro npoema Fyo = 3,0 M2,

ITnomans ogHoro asepHoro npoema Fy; =4,0 M2.
Tabnuia 2
Pasmepsl IMocnenusist uudpa yaeGHoro mudpa
30aHU

Honnas mmpuna | 16 | 14 |12 | 13 |14 | 15 |16 | 13 |15 | 12
3TaHUSI A, M

BHSOTa 35134 |33 33 (34| 35 35133 (3,2 3,4
staxkeu, H, m
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OpueHTanus C |[CB|B |CB |0 |[I0O-3|3 |C-3|C |IO-B
rnaBHoOro acazna

5. PacderHble TemMIiepaTyphl BO3lyXa BHYTPH OMEIICHHH t © B BecTHOIOIIe

(momemenue 105) 12 °C;

Ha JICCTHUYHOU KJIeTKe, B caHy3nax 16 °C;

BO BCEX OCTAIbHEIX moMemeHusx 18 °C.

6. Cucrema oOTOIUICHUS 37aHUS — JABYXTpyOHass TymukoBas. J[lpyrue
XapaKTepPUCTUKH CUCTEMbI OTOILJICHUSI MPUHSATH 110 Bapu-aHTY, COIJIacHO Tao. 3.
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Tadbnunpa 3

IHocnennuss
nudpa Bun Pacnpenene- Hctounuk Hpucoennnenue
y4eOHOTO LUPKYJISALAN HYE BOJIbI TEIUIOCHA0KEHU S K BHCHIHIM
mmbpa TEMJIOBBIM CETSIM
CTyJICHTa
1 2 3 4 5
Yepes CKOpOCTHOM
1 HacocHas Bepxnee I1apOBOASHON
Cetb HapOCHa6)KCHI/ISI BOJIOHArpeBarelib
C JaBJICHUEM Mapa tra MBII
2
Pn=14,7>=<104H/m
(1,5arm.)
Yepes eMKOCTHOM
2 I'pasura- Hwuxnee P .
L(HOHHAs apOBOJISIHOM
BOJIOHArpeBaTesb
3 Huxnaee Bopastnast terioceTs ¢
Hacocnas TeMTIEpaTypaMH BOJIbL Yepes aneBartop
4 Bepxuee 150/70°C
) Hacocnas Hwuxnuee Cerb napocHaGxenus Yepes CKOPOCTHOH
C JIaBJIEHUEM T1apa [1apOBOASTHON
- BOJIOHArpeBaTesb
6 I'pasuta Bepxnee Pn=19,6>< 104 H/m2 A b
[HOHHAS (2 arm.) tuna MBH
7 Hwuxuee BopasHas Termocerts ¢
HacocHnas TeMTIEpaTyPAMH BOJIbL Yepes niieBaTop
8 BepxHuee 130/70°C
9 Hacocnas Huxuee Cerb mapocHaGxeHns Yepes CKOpOCTIjOI/I
C JlaBJIEHUEM T1apa [1apOBOASTHON
0 I'paBura- BepxHee Pn=245><104 H/m2 | BOAOHATpesatein
[IAOHHAasI (2,5 atm.) tuna MBH

7. PacueTHas TemIieparypa BOJIbl B CUCTEME OTOIJICHUS:
ropstueii tr = 95°C,;
obpartHoii tp = 70°C;
8. OronuTenpHBIE TPUOOPHL:
YyTyHHBIE JBYXKOJIOHKOBBIC paauaTopbl MC-140 mau MC-90 (mpuHHUMAarOTCS 110
BEIOOPY CTYACHTOM).

OCHOBHBIC TEIUIOTEXHUYCCKHUE XAPaAKTCPUCTHUKHU YKA3aHHBIX

npeJicTaBjIeHbl B Ta0. 4.

OTOIIMTCIIBHBIX HpI/I60pOB
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Taonuma 4
IInomans Homunansuas IMonHas Crpowurens-
Tum, Mapka oTOTH- | 010 6006MenHOIM IUIOTHOCTH Te- H Hasl JTUHUS
TEJILHOIr0 IIpUoopa BpICOTA /1,
proop MOBEPXHOCTH ILJTOBOT'O TTOTOKA MM cexuuu |,
CEKIIUU fc, M3 Upyonr? B1/m2 MM
MC -140—180 0,244 758 588 108
MC -140 —98 0,240 725 588 98

Cxema IPUCOCAMHCHUA OTOIMUTCIbHBIX HpI/I60pOB K CTOsAKaM — CBCPXY BHHUS.

9. OcHOBHBIC HUCXOJHBIE JaHHBIC JJIs pacdyera BO3AyX00OMeHa JBYXCBETHOTO 3aj1a
(momemenue 101) mpuBeneHs! B Tab1. 5.

CucremMa BEHTHWISLIUHU

IIPUTOYHO-BBITSDKHAsE € MCXaHHMYCCKHMM IIPUTOKOM H

€CTECTBEHHOM BBITSKKOM, HE CBsI3aHHasl C OTOIUIEHW-eM. Ilogaya IpUTOYHOrO BO31yXa
MPOM3BOJIUTCS B BEPXHIOKO 30HY.

ITponOIKUTEIBHOCTh PA0OTHI KajtopHudepa CHCTEMbl BEHTWIISI-LIUH = 1200 u/roz,
cpenHuit koabunKeHT TernaoBoit Harpy3ku ¢ « ¢ = 0,3.

Tabmnuma 5

IMocneguss nudpa yuedHoro mudpa

Hcxogarsie
JaHHBIE

PacueTHOE
YUCIIO JIonen
B 3ajie N

Ye. 140

130 | 110 | 120 | 100 | 90

120 | 100

140

120

Homyctnmast
KOHIIEHTpaLus
CO; B BO3aYXE

MOMEILEHUS

a3 | 1.2

0,8 (0,712 08 |0,7

1,5

1,5

Homyctnmast
OTHOCHUTEJIbHAs
BJIAJKHOCTh

BO3-11yXa ¢ o

% 60

50 | 55 | 50 | 60 | 55

60 | 50

55

60

KonuenTpanu
A C02 B
HapyXKHOM

/M3

0,3

0,4

HGJIOCTaIOHII/Ie 3HA4YCHMA BEJIMYHH CTYACHT BI)I6I/Ipa€T CaMOCTOATCIIbHO B COOTBETCTBHUH C
HUMCIOIIUMHUCH B JIUTCPATYPC pPCKOMCHAAITUAMMN.

TensioBoi pacuer CMCTEMbI OTOIVICHUS

HasznaueHue CHCTEMBI OTOIUICHHS COCTOMT B OOECHCUCHHUU Tpe6yeMor0 TCILJIOBOI'O
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peKHMa BO BCEX MTOMEIICHUSX 3/IaHUsI B XOJOMHBIN MIEPUOJ rojia. ITa 1EeNb JOCTUTACTCS
YCTAaHOBKOM OTOMMTENLHBIX MPHOOPOB, CyMMapHas TEIUIOOTIada KOTOPBIX B KaXKIOM
ITOMEIICHUH KOMIICHCUPYET TEIUIOBBIC ITOTEPU Yepe3 HapyXHble orpaxacHust. Cucremy
OTOIUICHHUsSI MIPOCKTHPYIOT HA PACcYECTHYIO TEMIIepaTrypy Hapy:KHOTO BO3/yXa Haubolice
XOJIOZHOTO Iepuosia roja (cpenHsisi Temieparypa t,; Hanbonee XO0IO0qHOM MATHIHEBKH
B JIAHHOM HACEJICHHOM ITyHKTE M3 BOCHMH 3UM 3a 50-JIeTHHUI ITepro).

st ropona t = °C (tabm. 13).

pH

Pacuer TemnoBbix NOTEPb Y€PE3 HAPYIKHLIE OIPAKICHUS noMeuleHui 31anus
1. MakcuMaabHO JOIIyCTHMAasA INNIOTHOCTH TCIIJIOBOI'O ITOTOKaA YEPE3 HAPYKHOC

OTpaxkJeHUE, BT/MZ,
Qmax= Oz DtH,

rae oy = 8,7 Bt/ (M2-K)— cpenuuii K03hGUIMEHT TEIUIOO0TIaYH
OT BO3/lyXa K BHYTPEHHEHN ITOBEPXHOCTH OTPAKIAIOIIEH KOHCTPYKIINH;
At" =t 3— t "7 — HOpMEpYeMast (IT0 CAHHUTAPHO-THTHEHHIECKIM
TpeOOBaHMSIM) PA3HOCTh TEMIIEPATyp BO3/lyXa BHYTPH MOMCIICHUS t3 ¥ BHYTpEHHEH

ITOBEPXHOCTH OI'PaKIcHMs t' (taba. 6). [3].
Tadonuna 6
IToxpsiTus IToxpsiTus
Ha3znauenue Hapysxubt " HaT
€ CTeHBI

31aHUs

yepaadHble | MOJABaJaMH U
OO011IECTBEHHEI
e 3/1aHusl,
TMOMEIICHHUST At =7°C At =55°C At ,=2,5°C
MIPOMBIIILICHH
BIX
NPEANPUATUN
u

2. MakcuManbHO JOIYCTUMBINA KOd((PHUIHEHT TEIUTONEpeIadyH JUIsl OrpaXKIarolei
2
koHCTpyKimu, Br/(M -K)

—Ymax
I(melx—',_ —LF XY
g 'H

rne W— momnpaBouyHbBIH KO03((UIIMEHT Ha pacdyeTHYI pa3sHocTh Temmeparyp (f; —
t."), yuuThIBaeT TMONOKEHUE HAPYKHOH IOBEPX-HOCTH OIPAXKIAIOMIMX KOHCTPYKIMH O
OTHOIIICHHIO K HAPY)KHOMY
BO3YXY.

3naueHus kodppunuenta W npuHuMaroTcs:

@) Juist Hapy)KHbBIX cTeH Wy = 1;

6) nist yepnayHbIX nepekpoituii W= 0,9;
6) JUIsI TIEPEKPBITUM HaJl HEOTAIUIMBACMBIMU TOJIBAJIAMH 0O€3 CBETOBBIX IIPOEMOB,
PacCTOIOKEHHBIX BbIIe ypoBHs 3emi, W,,= 0,6. 3. TpeOyeMoe MHHUMAaIbHOE IO
CaHUTAPHO-TUTHEHUYECKHUM YCJIOBUSIM TEPMHUYECKOE COIPOTHUBJICHHE B TpOIecce

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

len— Krme
4. HeoOxonumast MUHMMAaJIbHAs TOJIIMHA HAPYKHBIX CTEH Bmmi”, M. M3BBIpakeHus ISt
TEPMHUYECKOIr0 COIPOTUBIICHUSI B IIPOLIECCE
Mepelaym TeNJI0ThI UEPE3 INIOCKYIO CTEHKY

1 p MM -
Rmin= -+ S+ 72 +

Nmeem

3nauenuss Kod>(PQUIHUEHTOB TEIUIONPOBOAHOCTH OhuM  Aur, Bt/ (m'K), cm. B Tab1. 1;

oy =23,2 Bt/ (MZ'K) — K02 (pUIHEHT TETI00TAaYN OT HAPY)KHOU MOBEPXHOCTH CTCH
K Hapy>KHOMY BO3[yXY. .

Haiinennoe 3HaucHueE S OKPYTJISIIOT JI0 CTAHIAPTHOM TOMIIMHBI KIAIKH Oy,
(monTopa, /Ba, JBa C TTOJIOBUHOM, TPH KUPITHYA).

5. PacuerHblii kK0 PUIHMEHT TeIuIONepenayu JUisl Hapy>KHbIX CTeH, Bt/ (MZ'K),

IcHe —

pacy

5’ T 5 It I
+ = 4 +

KT e

1 1
a, ar

6. PacdyeTHOe TepMHUYECKOE CONMPOTHUBIICHHE TEIUIONEepenaye, M2 K/Br;

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

OnHako 3amac He IOJDKeH IipeBbimarh 15 %.

Homyckaercst H Kyae, > Kmax', HO He Gouiee, uem Ha 5 %.

AHajoOrMyHBIC pacyeThl CJEAyeT NPOBOAWTH M JUISI TMPOYHMX OTPaKIAIOIINX
koHcTpykuuit (ITT, TIJI u np.). ITockonbKy B 3agaHUM Ha KypCOBYIO padoTy
yKa3aHHBIC OTPaXJACHUS HE KOHKPETU3UPOBAHBI, TO TPUHUMAIOT:

@) [tst ona mepBoro Ataxa Kyaed” = Kmax' s

6) U1t TOTONKA BTOPOTro 3Taka Kpgey ™" = Kmax

T.€. HaWJCHHBIC paHEe MAKCUMAILHO JIOMYCTUMbIC 3HAYCHUS THX BEIUYUH
(cm.1.2).

/111 OKOH M Hapy>KHOU ABEPU NPUHSITH:
A

K =2,9Br/M2K; K =2,33 Br/mM2 K.

7. OCHOBHBIC Tel'IJ'IOHOTepI/I qepe3 Hap}/)KHLIC OFpa)K,Z[eHI/ISI. OCHOBHBIC TCHJ'IOHOTCpI/I
qepe3 KaXa10¢€ HaPY)KHOC Ol"pa)KI[eHI/IC

HaxoJsT I10 ypaBHeHI/II'O Termor[epeﬂaqni

Q. =k F(t -t P)W,

OCH pacd

rae F — miomniaas MoBEepXHOCTH COOTBETCTBYIOILIETO HAPYKHOT'O OIpaXkACHUS, M2,

I/I3MepeHHe JIomaan IMOBEPXHOCTHU HAPYKHOI'O OT'PAKIACHUA F, M2, IpOU3BOIAT I10

YyeprekaM IUIaHa U pa3pesa 3naHus (cM. puc. 1).

BenuuuHy F 171t OTOJIKOB ¥ MOJIOB OMPEACISIIOT 0 pa3MepaM MEXIy OCSIMHU
BHYTPEHHHUX CTCH M OT BHYTPCHHEH MOBEPXHOCTH

HapY)KHbBIX CTCH; JUIsl OKOH M JIBEPH — 110 HAUMEHBIIIUM pa3MepaM CTPOUTEIIbHBIX
MPOEMOB B cBeTy (TUIOIIay MPUBEICHBI B 3aJaHUH).
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BricoTy cTeH mepBOro 3raka OIpelessitoT 10 pasMepy OT YPOBHsI YHCTOIO M0JIa IIEPBOTO
STa)ka 0 yPOBHSI YUCTOI'O IIOJIa BTOPOro. BhI-COTy CTEH BTOpPOro 3Taxka — IO pa3Mepy OT
YPOBHS YMCTOIO IIOJa BTO-POrO JTaKa [0 BepXa YTCIULAIOLIETO CJlI0s 4YEepAA4YHOro
IIEPEKPBITUA. P

JnrHy HapyXHBIX CT€H HEYIJVIOBBIX ITOMELIECHUH
OIIpENENsAT MO  pa3MepaM  MEXIy  OCSIMH
BHYTPEHHHMX CTE€H, a YIJIOBBIX IIOMEIICHUNH — IO
pasMepy OT BHEHIHHUX I[IOBEPXHOCTEH HaPYyKHBIX
CTEH J10 OCEH BHYTPEHHUX CTCH.

OCHOBHBIE TEIUIOIIOTEPH YEPE3 HAPYKHbIE
orpaxaeHust Qocn, BT, onpenemnstor ais kaxxaoro
nomelneHus 3aanus. s 3roro noacuuTeiBaoT Qocr,
4yepe3 KK HApY)KHYIO OTPaKIAOLIYIO
KOHCTPYKLIMIO, UMEIOLIYIOCS B OTOM IIOMELIEHUH, a
MMEHHO. 4epe3 HapyKHbIE

Br,

crensl (HC) *, mon (ITJI) **, moronok (IIT) ***, nBoiinbie okHa (/IB),
nBoitHyto nBepb (J1). st momermnenus 101 v eCTHHYHOM KIIETKH MOACYUTHIBAIOT Qocy
4yepe3 CTEHbI, T0J1, OKHA U TTOTOJIOK.
Terutonorepu uepe3 BHYTPEHHHE CTCHBI HE ONPEICIISIOT, TaK KaK Pa3HOCTh TEMIIEpaTyp
BO3/lyXa B CMEKHBIX TOMEIIEHUIX He TpeBbimiaet 5° C.
8. [lomHbIE TETUIONOTEPH Yepe3 HAPYIKHBIC OTPaXKICHUS:
rae Qrnos — 100aBOYHBIC TEIIONOTEPH, BT.
Q105 OMPENENAIOT B MPOLIEHTAX K OCHOBHBIM TEIUIONOTEPSIM B 3aBUCUMOCTH OT OPUCHTAIMN
OTpaKJEHUS 1O CTpaHaM cBeTa (pHc. 2), OT CKOPOCTH 00AyBaHHUs UX BETPOM (Ha BETep), Ha
YIJI0BBIC TIOMEIICHHS, Ha TTOCTYIUICHHUE XOJIO0JHOTO BO3TyXa
(mnst Hapy)XHBIX IBepeil ¢ KPAaTKOBPEMEHHBIM OTKPBIBAHHEM), HA BBICOTY.
Jlo6aBKy Ha BBICOTY BBOJSIT MAJIsI TIOMEIIEHUM OOIIECTBEHHBIX 3JaHUM BBICOTOM
6omnee 4 M; oHa cocraBisieT 2 % Ha KaAblii METP BBICOTHI CBhIIIE 4 M, HO He Oonee 15
%. JlobaBKy Ha BBICOTY CIieAyeT y4ecTh uisi aBycBeTHOro 3ana (momemieHus 101).
JlobGaBKa Ha BBICOTY HE pacIpPOCTPAHSIETCS Ha ISCTHUYHBIC KIICTKH.
IIpu ompeneneHUHM OCHOBHBIX W JOOABOYHBIX TEILIOMOTEPh Yepe3 HapyKHbBIC
OTPaXJEHUS TOMEIIEHUN MOJb3YITCsl OJaHKOM, UMerIuM ¢popmy Tadi. 7.
TeruronmoTepu MOICYUTHIBAIOT OTICIHLHO TSI KAXKIOTO MOMEICHUS U JIUTSI 37]aHUSI B
1IEITIOM.
OcHOBHBIE U J0OABOYHBIE TEIUIONOTEPU CYMMHUPYIOT ISl 31aHUS B 1IEIOM.
IMTomHbIe TETUIOMOTEPU CYMMHPYIOT ISl 3JaHUST B IEJIOM U JIJIsT KaXKJIOTO
OTJETBHOTO MOMEIICHUSI.
IIpu ompeneneHUH TETUIONOTEPh Yepe3 HAPYKHBIE CTEHBI IUIONMIAJb ITOCIICIHUX
BIUCHIBAIOT B Tpadyy 6 TOIHOCTHIO, 0€3 BhIYETA TUIOMIAAM OKOHHBIX W JBEPHBIX

1o An Ao An
npoemoB. [Toatomy B rpady 9 BMmecto K m K~ BnuceiBator pasnoctu K- —K
pavat HC
kK —k
B camom jienie, npy BKITFOYSHUH OKOHHBIX POEMOB B IUTOIIAb HAPYKHBIX CTEH
TETUIONIOTEPH OT ITOCIICTHUX 3aBBIIIAIOT Ha BETUYUHY

K Folt,—t7) ¥,

pacu 10

ITosToMy ee HaJlO0 BBIYECTH IIPH pacueTe TEIUIONOTEPh Yepe3 OKHA T.e.
BBIYHCIISITH Q)lo o opmyiie

43



D, ‘H - g) dAredonmor 9100HER] © 1g ‘O S erual ¥doron KemoQ

)0ty —t,) P

44

W ‘9I7emony | ~ 1g ‘O 9daoron XI9HhOgRQOY 0130

pacu

AO _kHC
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pacu
9. VnenbHas TEIUIOBAs XapaKTePHUCTHKA 31aHus, BT/ MK,
roe Q
neiaoM, BT;

KHC
T am

V — o0beM 31aHus 10 Hapy>KHOMY OOMepy, M3, OIIPENEISIIOT YMHOKEHUEM

miomaan 3AaHHs I10 BHCINHEMY OYCPTAaHUIO CTCH

O
o,
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Ha ero BBICOTY OT YPOBHs 3eMJIH 10 KapHu3a (pazmep @ ua puc. 1). I[Tonyuennoe
3HAYCHHUE (o; PEKOMEHIYETCS COITOCTABUTH C HOPMATUBHOW BEIMYUHON ISl 3MaHUS
AHAJOTHUYHOTO Xapakrepa

Y JUTISI COOTBETCTBYIOIIETO KIIMMAaTHYECKOTO TTOsICa.

DTON XapaKTEepPUCTHKON TMOJB3YIOTCS JJIsI OPUCHTUPOBOUHBIX IIOJICUYETOB IIOTEPH
Tera W TpeOyeMOM TEIUIOBOM MOIIHOCTH HC-TOYHUKOB TETIJIOCHAOKECHHUS B IIPOCKTHBIX
3aJaHUAX.

10. PacyerHas TemiaoBasi MOIIHOCTh CUCTEMBI OTOIUIEHHS 31aHusA, BT,

Lae Qp , — pacxoj Teria Ha HarpeBaHue BO3/1yXa, MOCTYIAIOIIEr0 B TOMEIICHUS IPHU
uHuITpanuu, BT.

B nmensix ynpormieHus pacuera B KypcoBOM paboTe MOKHO YCJIOBHO IPHUHSATE Qyp = 0, m.
e. Qor = Qnoum.

11. TomoBoii pacxo TeIia Ha oToILieHue, KBT4/ro,

roj
Qor  “96rQ0r Tom

rmed =(tz —tor")/ (ts —ty" ) — oTHOCHTENBHAS OTONUTENbHAS HATPY3Ka,
CpeaHsIs 32 OTONUTENbHBINA IEPUOL;

t or " — cpemHsis 3a OTONMTENBHBIN IEPUOJ TEMIICPaTypa HapyXKHOTo Bo3ayxa, °C
(cm. Tabm. 11);

Q or— pacueTHas TEeIUIOBas MOIIHOCTH CHCTEMbI OTOILICHHS 3/1aHus, KBT;

tor= 24N — TPOAOKUTEIBHOCTh OTOMHUTEIBHOIO Mepuoaa, u/roa (3HaueHue N CM.
B Ta01. 13).

PexoMeHayeTcsl BBIpA3HTh pacxoja Teruia Ha otoruieHue B MJx/rox.

ITockonbky 1kBT = 1k]x/c, To 1xkB1u = 3600 k/I>x = 3,6 M. 12. TomoBoii pacxon

TOTUTMBA Ha oToruienue, T/rox (st TBepao-

IO TOILJINBA), THIC. m3/rox (my1st ra3000pa3HOrO TOTUTHBRA)

roq
o1 _  Qor
oT

P
5 Qe e
e Qo A — pacxon Teruia Ha otoruienue, MJIx / rox;
Qup— Hu3mas Temwiota cropaHus ToruiuBa, KJk/kr  (MJDx/T) —ans

TBEPAOTO € IKHIKOTO TOIUJIUBA, K}I)K/M3(M)1>1</Tmc. M3) — JUIsI Ta3000pa3HOTO
TOIUIUBA;

Nky — KII/] Temuiorenepupyroiein ycTaHOBKH;

Nee — KOG GUIMEHT, YIUTHIBAIOLINUI ITOTEPU TETJIa B TEIJIOBBIX CETSIX.

B HacTtosimieit kypcoBoii paboTe MOKHO NMPUHSTD:

Ny Nre = 0,75 — 11 IEHTpaIbHBIX KOTEJIbHBIX, PabOTAIOIIMX Ha KUJKOM U
razoo0pa3HOM TOTINBAX;

Ny Nre = 0,65 — 11 IEHTpaIbHBIX KOTEJIbHBIX, PabOTAaIOIIMX HAa TBEPAOM

Ky TC
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TOIUTHBE.
Boiaee Tounrnie JaHHBIC MOTYT 6LITI> TIOJIYyYCHBI U3 MCCTHBIX HCTOYHUKOB
(?HEprocHaOXKAMIIKX MPEATPHUSITUI).
CryneHTy npeaiaraeTcsi yCTaHOBHUTD 10 MECTY MTPOKUBAHMSL:
@) BHJ M HU3MIYIO TEIUIOTY cropaHus Q UCTIOIp3yeMOro [Uisi OTOTLICHHUS TOTLTUBA,

kJx / xr (xJIx / M3);
6) CTOMMOCTH MCIIOJB3yEeMOTO JUIsl OTOTUICHUS TOIUINBA, Sy pyo/T (pyo. /ThIC.
%)
M°).

6) CTOMMOCTH OTIYCKaeMOH TEIIOTCHEPHUPYIOIICH YCTAaHOBKOW TEIIOThl (C
YY4ETOM TPAHCIIOPTHPOBKH), ILJIATy 3a TCIUIOBYIO SHEPrHI0, UCIIOIL3YEMYIO Ha HYK/IbI
OTOILIEHMS KUJIBIX M OOIIECTBEHHBIX 3JaHUI,

Sq , py6. /MIx;

2) CTOMMOCTH MOTPEOIISIEMOM IIEKTPUIECKO# dHepruu, S;, pyo. /kBr4;

0) aTh OIICHKY TOJOBBIX 3aTpaT Ha TCILIONMOTPeOICHHE, M TOILIUBHOM
COCTAaBJISIOLIE STF OH, py6. /ron.

Jliist ynoOcTBa yyeTa pacxo/ia i HOPMUPOBAHUS TOILTMBA BBE/ICHA YCIOBHAS
TEIJIODHEepreTHYecKast eAMHUIa — 1 KT yCJI0BHOrO ToruikBa. Pacxos 1 Kr yciIoBHOTO
tormuBa 3kBuBaicHTeH 7000 xkai, uro coctaBisger 29330k/[xk, T.e. «TermioTa
cropaHust» ycinoBHOTro Tormaa O yo; = 29330 kIx / kr (y. T.) i (MJIx/T (y. T.)

Pacxon ycioBHOro TOILUIMBA OMIPEACIISIOT 110 TOU ke (opMylie, yTo U
HATYypaJIbHOTO:

cod
Qo

B:aa =
Q:.:-:J rlrx;'.' N

e

Jnst mepecuera pacxoaa yCI0OBHOIO TOIIMBA B HATYPAJIbHOE UC-TIOJIb3YIOT
TEMJIOBOU DKBUBAJICHT

Q.

3 =
" Q_‘.'{'.‘I
CraenoBaTenpHO:
_ B:.:-:.‘:
B, = 3

TEIIJIOBOM PACUET OTOITUTEJIGHBIX ITPUEOPOB

C Termodu3nUecKoil TOYKH 3pEHUSI OTOINUTENbHBIE NPUOOPHI paccMaTpUBaeMOM
CHUCTEMBI BOJISTHOTO OTOTJICHUS MPEACTABISAIOT  COOOM peKynepaTUBHBIE
TEIUIOOOMEHHBIE alllapaThl, B KOTOPBIX TEIIOTA OT FPEOIIEro TEIIOHOCHUTENs (ropstueii
BOJIbI) TIEPEIaeTCsl HarpeBaeMOMY TEIIOHOCUTEIO (BO3AyXy BHYTPH MOMEIICHHSI) Ye-pe3
pa3esIoNIyI0 UX METAIINYECKYIO0 CTEHKY, HMEHYEMYIO TEIJI0-O0OMEHHON MOBEPXHOCTBIO
F, M2,

PacdeTHyI0 TEIUIOBYI0O MOIIHOCTH OTOMHUTENBHBIX TpubOopoB Q , BT ompenenstor,

ap() ACXOST M3 TIOJIHBIX TTOTeph TeruoThl Q , BT, mist kaxoro i-ro momemenus. 13
ypaBHEHMs TEILUIOBOI'O OajlaHCca CIIeIyeT:
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Zan(i):Qi '0-9Qi(Tp)

e Q — Temrnoornada OTKPBITO PACIHONIOKEHHBIX B IpEAenax IIOMEIIEHHUS TpyO
CHCTEMBI OTOIUICHUSI, BT(B 1aHHOM KypcoBO#i pa-0oTe BelimunHy Q ~ MOXHO HE
YYUTHIBATB).

Ecnu B moMenieHMH yCTaHABJIMBAIOT OTOMUTEIbHBIE TTPHUOOPHI OTMHAKOBOM
MOIIIHOCTH, TO

_ EQ_rjpl:z':l
Qﬂpl:f:l - .

L

[Ie M — YKCIO OTONHTEIbHBIX MPUOOPOB, YCTAHABIMBACMBIX B I-M ITIOMEIICHUH.

Beibop THma oTomUTENbHBIX MPUOOPOB (M3 MpeIaracMbix B Tadl. 4), ux
pa3MenieHue B TOMEIIEHUAX, CII0CO0 MPUCOCIUHEHUS X K CTOSIKAM CTYJEHTY CIIEIyeT
BBIIIOJIHUTH CAMOCTOSITENIFHO B COOTBETCTBUU C UMEIOIIIMMHUCS B JIUTEPATYpPE
PEKOMEH/IALHSIMH.

Pacuernyro miomaapr TEIOOOMEHHON IOBEPXHOCTH OTOIH-TEIHHOTO Ipubopa
Fpnp(i), M2, OIIPENENsAIOT U3 YPAaBHEHUS TEIUIO-TIepelayuu:

Q ey = Ky Friegi) At cp,

rae K — xoadduureHT Terionepeaayn OTOMUTEILHOro pudopa, Bt/ (MZ'K);CII
At — cpeaHsis Pa3sHOCTh TEMIIEPATYP TPEIOLIEH BOJBI M HAIPEBAEMOTO BO3/IyXa

(cpennuii TemneparypHsbiii Harop), K.
Pacuer BeyT B ClIeAYIOMIEH ITOCIIEN0BATEILHOCTH:

1. PacdeTHbIi pacxoj BOABI Yepe3 OTOMHUTEIbHBIN mpuobop G kr/c (u3

Ip ’
ypaBHEHHUS TEIUIOBOTO OajlaHca);

_ Qﬂp
Yoo (tr—tg)

rae Cw = 4190 JIx/ (xr -K) — cpeaHsisi TeII0eMKOCTh BOJIbI B MHTEpPBAJIe W
temreparyp to ¢ r;

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

2. CpenHuii TemMIiepaTypHBIA HATIOP:

t.+1¢t,
&Fz 5t
2
3. PacueTHast IIoTHOCTH TETIIOBOTO MOTOKA Gy = an/ an, Br/m2 [3]

t.+t,
A =2—2—1¢,
2
A€ (0 — HOMHUHAIBHAS MJIOTHOCTH TEIIOBOT'O TTOTOKA, Br/Mm2 (cMm. Tabm. 4).

Hanpuwmep, mist oronutenpHoro npudopa MC — 140 — 108, cormacHo Tab:n. 4,

GQrow =758 Br/M2.
JLiist TpeGyemoii TerIoBOM MOIITHOCTH, HAaIIpUMEp, an = 1000 Br:

Gpp = Qup/ew (tr-t o) = 1000/4190 (95 — 70) = 0,00955 xr/c,
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npu At = (tp-tg)/ 2—t = (95 +70) /2-18 = 64,5 K; pacuerHas
IJIOTHOCTH TEINIOBOTO IMTOTOKA

(q,,, =1, 04(64,5/70) 1.3 (0,00955/0,01) 0:02 758= = 681 Br/m?).

4, KoaddumueHT Terionepeaavu.

q 1 3 s
= 2 = = 10,56 Bm/xm" - K.
At, 645

Jnst ynpoieHust pacdeToB B JAHHOW KypCOBO#M paboTe 3Ha4YCHHE

Ky p 10,3 Bt/ (MZ'K) MOYKHO IIPUHATH OAWHAKOBBIM JIJISE TOTO THUIIA OTOIMUTEIBHOIO
nprubopa HE3aBUCUMO OT pacxoja TerioHocuTesst G,y

5. Tpebyemas mroniaapb TEIUIOOOMEHHON MOBEPXHOCTH OTOMHU-TEIHLHOTO MPUOOpa, M2

Q..
anl:i} = ﬁﬁlﬁf
npli) = ep
rae 1 — monpaBoYHbINH KOI(MPHUIIMEHT HA YKCIO CEKIHi B mpubope (yrodyHseTrcs B
KOHIIE pacuera, KOrja M3BECTHO YMCIIO CEK-I1IHii, 110 Tab. 8);
B,— xoaddULIMEHT, YIUTHIBAIOIIHUN XapaKTep YCTAHOBKHU OTOIHUTEIIHHOTO
nmpuodopa.
JInst 9yTYHHBIX CEKIIMOHHBIX PaJdaToOpOB, YCTaHABIMBAEMBIX Y HAPY)KHBIX CTCH, B
TOM YHCJIE 10 CBETOBBIM ITpoemMoM P, = 1,02 [3, ra6ur. 8.3]
TabOnuira 8

ITonnpaBouHbIl KO3 (punMeHT f1 Yucio ceKiuii B mpudope
0,95 Ho5
1 6-10
1,05 11-20
1,1 Bonee 20

6. TpeOyeMoe uncIio CeKIUI B OTOMUTEILHOM MpHoOope,

rne f . — mmomanp TemIo0OMEeHHOHN MOBEPXHOCTH OAHOM CEKIIWH, M2 (tabm. 4).
Jns nBycBetHoro 3ana 101 nenecoodpa3HO yCTaHOBUTH OTONMUTENbHBIE TPUOOPHI B J1BA
spyca. [Ipu aTOM npuHHUMalOT:

Q101"""=0,65Q101
o101 '20,35Q101

B ocransHOM pacucT aHAJIOTUYCH BBIIICHU3JI0KECHHOMY. PESYJ'II)TaTBI pacucToB 110
ONPENEIICHUI0 TEIUIOBOM MOIIHO-
CTU OTOIIUTCJIIBHBIX HpI/IGOpOB 1 YUucCity CGKHI/II\/'I B KAXXJI0M M3 HUX IJI51I BCEX
IMOMEIIEHUN 30aHUs CBOIAT B Ta0II. 9.
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Taonuma 9

Nemo- | tBmo- | Atep knp % Q1,16 | Fpp B> n
Mele- | Melne-
HUS HHUHU

3HauyeHU an CJICAYCT YKa3aThb Ha IJIaHaXx STa)kel 37aHusl.

TAJIPABJIUYECKHAM PACUET IUPKYJISIIIMOHHOI'O KOJIBIIA
CUCTEMBbI OTOIIVIEHU S

[Tpuctynas K THAPABINYECKOMY PacyeTy CHCTEMBI OTOILUICHUSI, HEOOXOAMMO
MPEABAPUTEIHHO BBITTOIHUTH CIIEAYIOIIEE.

1. PazMecTtuTh Ha muiaHax 3Takedl HarpeBaTeNbHBIE MPHUOOPHI, a TAKXKE TOpsTIre U
oOpaTHbIE CTOSIKH; Ha Ka)KJIOM HarpeBareabHOM IIPUOOpe NPOCTABUThH TEIJIOBbIE
Harpy3KM B 3aBUCHMOCTH OT TEIUIONOTEPh MOMEIIEHUH U YHClia YCTAaHABIUBAEMBbIX B
HUX pubopoB. [IpoHyMepoBaTh CTOSIKH.

2. BbluepTUTh aKCOHOMETPUYECKYIO CXeMy TpyOOIIpOBOAOB OTOILUICHUS, YyKa3aB
PacIOIOKEeHNE 3allIOPHO-PETYIUPOBOYHOMN apMaTyphl.

3. Onpenenuth HanbOoOIee HEBBITOAHOE (OCHOBHOE) IIUPKYJISIIHOHHOE KOJIBIIO.

4. O603HaYUTh HA aKCOHOMETPUUYECKOU cXeMe TPYQOIIPOBOJIOB OTOILUIEHUSI pacyeTHbIE
YY4aCTKH OCHOBHOTO ITUPKYJISIIIMOHHOTO KOJIbIIA, YKa3aB JIJIsl KaX/I0TO yJacTKa
TEIUIOBYIO Harpy3Ky Qyy, BT (Hax BBIHOCHOM uepToii) U JuTnHY (110 BBIHOCHOH Y4epTOit).

5. M300pa3uth NpUHIUNHAIBHYIO CXeMY MPHUCOEIUHEHUsI CUCTEMbI OTOIIEHUS K
BHEIIHUM TETUIOBBIM CETSIM.

CaMbIM HEBBITOJIHBIM ITUPKYISLIMOHHBIM KOJBLIOM JUISI TYINHUKOBBIX CHCTEM SIBIISIETCS
KOJIBIIO 4Yepe3 Haubojiee YyIaJeHHBIH CTOAK. OTO KOJBIO SBJISETCS OCHOBHBIM
(pac4eTHBIM) U €0 PACCYUTHIBAIOT B IIEPBYIO OYEPE/Ib.

PacyeTHRIM yd4acTKOM pPacyeTHOrO0 MHUPKYJISIHHOHHOTO KOJbIIAa CYHUTAIOT YacTh
TPyOONIPOBOJIa MAarucTpalii M OTBETBJICHWHA C TMOCTOSHHBIM PAacXOJOM M CKOPOCTBHIO
termioHocutenst. [lopsiAkoBble HOMEpa pacYeTHBIX YYAaCTKOB MPOCTABISIIOT IO XOAY
TEIIOHOCHUTENISI OT TEIUIOBOTO ITyHKTa JO0 KOHEYHOIrO HarpeBaTelIbHOTO Npudopa u
oOpaTHO.

Jlanee BBIMOJHSIOT TUAPABINYECKUI pacyeT OHOTO OCHOBHOTO IIUPKYJISIIUOHHOTO
KOJIbIIa, B CJIEAYIOIIEH MOCIea0BaTeIbHOCTH:

1. Haxopasit pacueTHOE UPKYISIIUOHHOE JABICHUE B KOJBIIE! APpu, H/ M2 (ITa):

@) AJsi CHCTEM OTOIUIEHHS € eCTECTBeHHOI HUPKyasinuel (rpaBUTALNMOHHBIX)

A Ppi= gh (po —pr) +A Perp
roe g =9,81 M/c2 — YCKOpeHWEe CBOOOTHOTO MaJCHHUS,;
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h — paccrossHue mO BepTHKAIM OT IIEHTpPa MOIOTpEeBaTelisl, Pac-TOJIOKECHHOTO B
mojiBajie, 0 IIEHTpa HarpeBaTelbHOro IMPUOOpa HUKHETO spyca, MPUCOCIUHEHHOTO K
CTOSIKY, 4Yepe3 KOTOPBIA MPO-XOAUT PACUCTHOC MHUPKYJISIIIMOHHOE KOJBIO, M; P, —
TUIOTHOCTH OOPaTHOW BOJBI

(pu t 4=70°C; po = 977,8 Kr/M3); pr — IUIOTHOCTB ropstuert Boasl (ipu pr =95°C; pr =
961,9 kr/m3);

AP, .y — €CTECTBEHHOE JIONTOJTHUTEILHOE JaBJICHHUE OT OXJIAXKICHUS B TpyOax, [1a;

AP, ., — YUUTBHIBAIOT TOJIBKO MPHU BEPXHEH pa3BOAKE TPyOOIIPOBOIOB.

Hpussate AP, ., = 100 ITa (6onee moapobHo cm. [3, mpui. 4])

6) AJisi CHCTEM OTOILIEHHS ¢ HACOCHOH MUPKY/IsAHeii

AP =AP +EAPenp+APecm)’
pu H

3nech AP , — naBiieHUe, co3gaBaemMoe HacocoM (uiau 3seBaTopoM), [1a;
E — xosdPpunment, npuaumaemsiii pasasim 0,4 —0,5;

AP — €CTECTBEHHOE JOIIOJIHUTEIBHOE JIaBJIE€HUE OT OCTHIBAHUS BOJbI B
npudopax, Ila;
AP — €CTECTBEHHOE JOMOJHUTEIbHOE JAABICHUE OT OCTHIBAHUS BOJIBI B
TpyOax, Ila.
JlaBneHue, co3naBaeMoe HACOCOM, JUIsl CHCTEM IIPOU3BOJIBHOM IMPOTSIKEHHOCTH
AP, Tpz80 SI,

rae X | — cymma AiuH y4acTKOB pacyeTHOTO KOJIbLIA, M.
ITpu 00bIyHON TIpOTsDKEHHOCTH Kouer cuctembl (X 1~120 M) npuHHMarOT

APy, = (10000+12000) ITa.

6) ISl CHCTeM OTOILIeHHsI, TPUCOEIUHsIeMbIM K BHENHEil TeNJoBoi ceTH 4epe3
3J1eBaTop, ONpeaeisIoT KoddduiueHt cmemernuss U — KoIM4ecTBO moaMenInBaeMoi
B 2JieBaTOp 00paTHOM BoIbl G, M3 cucTeMbl oToruieHus (pu temmeparype t,) K
KOJIMYECTBY CeTeBOM BObI G noxs TOJABAEMOM U3 MIPSIMOTO TPYOOTIPOBOIA
TEIIOBOM ceTu (C TeMIepaTypou tho, , LIS TIOJIy4YeHHUsl TpeOyeMol TeMmepaTypbl
cmecu toy, =t (ropsiueii BoabI, mogaBaeMoOil B CUCTEMY OTOILICHHS), T.¢€.

U=G, / Gnoa'
Pacuetrnyto popmyny mist onpeneneHust KodhUIIMEHTAa CMENICHUS PEKOMEHyeTCsT
BBIBECTH CAMOCTOSITEJIbHO, HCXOAsl M3 YPaBHEHUW MaTepHajJbHOrO M TEIUIOBOTO
OamaHca TIpU CMENICHUH ABYX MOTOKOB BOJbI:

Gno;l + Gy =Gy

GHOJI CHOIItl'IOZ[+ GO cO 1:O: GCM CCM 1:CM

(Bxomsimpie B ypaBHEHHUE TEIJIOBOTO OajlaHCa CPEIHUE TEINIOEMKOCTH BOJBI Crox, Co
M Cow B COOTBETCTBYIOIIMX MHTEpBanax Temmeparyp 0 —t cumtath ONMHAKOBBIMH).

JlaBneHue, co3iaBaeMoe 3JIEBATOPOM, OMPENESIOT B 3aBUCHUMO-CTH OT KOd¢dHUIlMeHTa
cMenreHus U u pacronaraeMoro JaBjieHHusl B TpyOOIIpOBO/Iax TEIUIOBOW CETH Ha BBOJIE B
3nanue. (ITockoabky mocnenHee He 3agaHo, NpuHATE AP5 ~1,6 104 I1a).

ITpu onpenenernn cymMmmsbl (AP¢qp + AP ) JUISI HACOCHBIX CUCTEM OTOIUICHHSI MOJKHO
TaK»Ke BOCHOJIb30BaThCs (POPMYIION:

(APg yyp + AP 1p) = 1,3 Nyp hyp (I — 1),
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rae N,y — YUCIIO ATAXEH B 3MaHUH; Ny, — BhICOTA OHOTO ATaxa, M. Eciu 3Ta cymma
menbIe 0,1 APy , TO ee He yYUTHIBAIOT. TeNJIOBYI0 HArpy3Ky KaKJOTO pPac4yeTHOTO
yuyactka Quy

OTPEACSIOT KaK TpeOyeMblil TEIIOBOW MOTOK TENJIOHOCHUTEIS

Gyy cw(tr — to ),o0ecrieynBarONIMii TEIIOOTAAYY BCEX MPHUCOCAMHCHHBIX K HEMY
OTONUTENIBHBIX MPUOOPOB. Ecnm pacder BecTH OT BBOJA Topsiueid BOJABI B CHCTEMY
(yuactok 1), TO TemuioBash Harpy3ka KaXJOro ITOCJICAYIOIIEro y4YacTKa MEHbIIE
TEIUIOBOW Ha-TPy3KH MPEAIISCTBYIONIETO HAa BEIUYNHY OTBEACHHOTO TETUJIOBOTO MOTOKA,
a B 00OpaTHOW JTMHUU — OOJIBIIIC Ha BEJIMYMHY IMOJBEACHHOTO TEILIOBOTO ITOTOKA.
Pesynprarel TUAPABIMYECKOrO pacyeTa Y4acTKOB LHPKYISIIUOHHOTO KOJbIA CBOJAT B
tabnuity (tabi. 11). Ipadet 1, 2 u 4 3aM0IHSIOT 10 JaHHBIM PaCUYE€THOM CXEMbI OTOTUICHUS.
B rpade 3 yka3pIBaloT pacxo/1 TEIIOHOCUTEISI TSl KaXKI0Tr0 ydacTka, Kr/d,

G,y = Qyy 3600/ ¢y (tr —tp),

rag cw = 4190 JIx/ (krK) — cpeaHsisi TEIUIOEMKOCTh BOJIbI B MHTEPBAJIC TeMIeparyp t,
—t..

Hns 3amonaenus rpad 5, 6 u 7 HEOOXOAMMO MPEABAPUTEILHO OMPEACIUTh CPEIHIOI
JUTSI KOJIbIIA YIEIBbHYIO MMOTEPIO JaBiieHHs Ha TpeHwue, [1a/wm,

Rep =B AP, /3],

rzae f — ko3 HULIHEHT, yYUTHIBAIOIMIH 100 TOTEPH JaBICHUS IMPEOIOJICHUE
COIIPOTHUBJICHHS TPEHHUS OT PACYETHOTO IIUPKYJIISIN

OHHOTO JIaBJICHHS B KOJIBIIE:

p =0,5 — st IBYXTpYOHBIX CUCTEM OTOILJICHUSI C €CTECTBEHHOM IUPKYJISIUEH;

B = 0,65 — m1st HACOCHBIX CUCTEM.

dakTHyeckass yaenbHas IOTeps [aBICHHUsS Ha TpeHHe Ry, , (rpada 7) njomxna
OBITH O1HM3Ka K Rep

[vapaBnuveckuii pacdyeT OAHOTO PACUETHOTO KOJIbIIa COCTOHWT B MOJI0OpE
JUaMeTpa TPyOOIPOBOIa KaXI0T0 YIacTKa, BXOISIIErO B 3TO KOJbIO (MCXOAs U3
3HaueHUs Ry, ), ompenencHuM (aKTHUECKUX MOTEPh JABICHUS Ha KaXKIAOM y4acTKe
Y CyMMapHBIX TIOTEPh AaBIICHUS B KOJbIIE. J{JIsI HACOCHBIX CUCTEM OTOIUICHHS pacyeT
3aKaHYMBACTCS MOJA00POM HaAcoca, a JIsl TPaBUTAIMOHHBIX — CPAaBHCHHUEM
CyMMAapHBIX IOTEPh JABJICHUS B KOJIBIIEC C PACYCTHBIM ITUPKYJISIIIHOHHBIM JJABIICHUCM.
ITpu aTOM clleyeT yuaecTh CleIyroIee.

ITorepu naBneHMs Ha yyacTKe TPyOOTIPOBOIa

AP = APTP + APMZ Rj + APM,
rae AP, — moTepH AaBieHUs Ha TpeHue, 1la;
AP, — TIOTEpH IABJICHUS B MECTHBIX COTIPOTUBIICHUSIX, [1a;
R = AP /| — ynenbHas nuHeiHas moTepst AaBlieHus: Ha TpeHue, [Ta/m. CornacHo
U3BECTHOU (hopmyJie:
A pw>

mp

— %

d 2
rae Atp — K03 HUIMEHT THAPABINYECKOTO TPEHUS;

d — runpaBiuveckuii auametp kaHana (Tpyosl), M;

p— IIOTHOCTH BOJBI, KI/ M3;
W — cpeassisi (110 pacxojy) CKOpOCTh BOfbI, M/C. YUUThIBas, 4TO:
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¢ _ 46 (o 6f=mnd>/4
W=-—= = VIR iy = -
pf nd®p

IIOJIy4YHM.

R=0,812hp G*/pd° (**)
AHaJII/ITI/I‘-IeCKI/Iﬁ METOA onpeneneHI/m BCIIMYUHBI R ABJIACTCA BECbMaA
TPYAOEMKUM, TPEOYET CIOKHBIX pACUETOB.
B xypcoBoii paboTe MOXXHO BBINOJIHUTH THIPOJWHAMHYECKHN pacueT KoJjblla
CUCTEMBI OTOIIJICHUAA, HUCIIOJIb3YA HpI/IBeI[eHHYIO Ha puc. 3 HOMOI'paMMYy.

Pacuer BenyT B cnenyromen mocieq0BaTeIbHOCTH.
1. ITo Bennuunam R, , u Gy , ompenensroT auamerp TpyObI yyacTka Oy,
OKPYIJISIsl €ro 10 OJinkaiiero 3HaueHus1 n3roraBiauBaeMbix TpyO (mo TOCTy).
Ciienyet oOpaTuTh BHUMAHUE Ha TO, 4TO HOMOrpaMma (puc. 3) BBIITOJHECHA B
eIMHUIIAX TEXHUUYECKOU CUCTEMbl HM3MEPEHUH, B KOTOPOH «KHJIOTPAMM)»
o6o3HauaeMbI « KI'Cy» stBistercsa equnuie cuibl. Tak kak 1 xrc = 9,81 H, to 1

kre/m? = 9,81 H/m (ITa).

ITo BeIOpaHHOMY OHaMeTpy Oy upacxony G MOJIB3YSCh
HOMOTPaMMOM, HaXOAST (DAKTHUECKYI0 CKOPOCTh JBM)KEHHS BOJBI HAa y4acTKe Wyy
M/c m (akTHUECKylO0 YACNBHYIO IOTEpI0 MAaBICHHS Ha ydactke Ry, , ITa/m. Jlns

OITPCACIICHU A qu , MOXKHO TaK>X€ BOCIIOJIB30BATHCA q)OpMy.HOﬁ
— 2
qu = qu 4/rW 7 d“yy 3600.

ITpu 5TOM ISt HACOCHBIX CUCTEM CJIEyET YUUTHIBATH MPEAEIbHBIE CKOPOCTH
JIBHOKCHUSI BOJIbI B TpyOax (tadu. 10).

Taonuma 10

Muamerp tpybonposoaa d, Mmm

15 | 20 25 32 | 40 | 50 B‘;Jéee

IpenenpHas CKOPOCTH

JIBH)KEHHS BOJIBI 03 | 05 | 0,8 1,0 1,5 |15 | 15

B TPyOOIIpOBOAaX Wiy
, M/c

2. [Torepu naBnenus Ha TpeHwue, [1a
APTP =R_ |

V4 vy’
3. IloTepu naBIEHUS B MECTHBIX CONPOTUBIEHUAX, AP, =Zy, ,Ila, 11 kaxaoro

y4acTKa OTNpPeeNsioT 1o hopmye
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“_3
_ ZG.pw
vy 2
rge Xyy  — cymMMa Ko>((PHUIMEHTOB MECTHBIX COIIPOTHBICHUMI HA YYaCTKE.

3HadyeHus ( AJsl pa3IUYHBIX BUJIOB MECTHBIX COIPOTHUBIICHHUI B CHCTEMAaX
oToricHUsI (BEHTUIN, TPOMHUKH, KPECTOBHUHBI, CKOOBI, BHE3AIMHbIC PACIIIUPECHUS U
CY>KCHMS 1 JIp.) IPUBEICHBI B Ta0I. 12,
Ecnu mMecTHOE CONPOTHBIICHUE PACIIONIOKEHO Ha CTHIKE JBYX CMEKHBIX YY4aCTKOB, TO
€ro OTHOCSIT K YYaCTKy C MEHBIIIMM Pac XOJAOM TETIJIOHOCHUTEIS.

4. O6mue oTepu AaBlICHUS Ha ydacTke, [1a
(Rj +2) v

Pesynbrarsl pacyeToB MpeACTaBISIOT B BUe Taom. 11.

Tabnuna 11
IIpenBapuTeIbHBIA pacyeT OKOH-
Howmep

yaTesb-

y4JacTka .

HBIH
Qyy, | G Lm | d, | W, R, RI, | nz | Z | RI+Z, pacuer

kr/4 MM | m/c | TTa/m | Tla ITa ITa
1 2 3 4 5 6 7 8 9 10 11 12
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KOR®P®UIIMEHTHI MECTHBIX COITPOTUBJIEHUI
J0(IINPUBJUKEHHBIE 3HAYEHU S)

Taonuma 12
MectHoe 3?aquHe g 3HaveHwue X (U1 BCceX IHaMETPOB)
AJIs BCEX MecTHOoE
COIPOTHUBIICHUE .
JMAMETPOB) CONpPOTHE- VYcnosueiii quamerp D, MM
P JICHUE
HRTOpH 2 15 |20 |25 |32 |40 | 0
JIBYXKOJIOHKO- 1 Gouee
BbIE
Korer 2,5 Benrtuis
YYI'YHHBIC OBBIKHO- 16 (10 |25 |9 8 7
Bue3zannoe BCHHBIC
pacumpeHue 1
(otHOCHTCST K
00BN
CKOPOCTH) A
CHTHIA 3 |3 |3 |25|25 ] 2
MPSIMOTOYHBIE
Bre3zannoe
CYKCHHUC 0.5
(otHOCHTCS K
O0JIBIIION
CKOPOCTH)
Orcrynsl 0,5 Kpanzr 4 2 2 2 - -
MMPOXOTHBIC
TpotHUKM 1 Kpanst
MIPOXOIHBIE JIBOMHOM
pEeryJINpOBKHU 4 2 2 2 B -
TpoliHUKHN C LHITHH-
ITIOBOPOTHBIC 1,5 JpUUEcK ok
Ha OTBETBJICHUE pOGKOi
TpovHHH 3 Sanpwkkn | _ | . 105 (05 05 | 05
Ha IPOTUBOTOKE TapaIebHbIe ' , , '
KpectoBunbI 2
MPOXOTHBIE
KpecroBunsl 3
Otsoxs 900
TIOBOPOTHBIE > ;[TKa 15|15 |1 1 105 0,5
Komniencaropsl 5

IT-o6pa3nbie
U TUpOoOoOpa3HbIe
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Komniencaropsl 0,5 CKOBLI 3 2 2 2 2 2
CaJbHUKOBBIE

4. O6uue TpeOOBAHUS K HAMMCAHUIO U 0hOPMIIEHHIO PadOThI

B conepkaHnu KOHTPOIBHON PabOTHI HEOOXOAMMO TOKA3aTh 3HAHUE
PEKOMEHI0BAaHHOM JIUTEpaTyphl MO0 JaHHOU TeMe, HO MPU ATOM CJIEyeT IPABHIbHO
10JIb30BAThCSl IEPBOUCTOUYHUKAMHU, N30€raTh Ype3MepHOro uutupoBanus. Ilpu
MCIOJIb30BaHUU IIUTAT HEOOXOUMO YKA3bIBaTh TOYHBIE CCHUIKM Ha UCIIOJIb3yEeMbIil HCTOUHHUK:
yKa3aHue aBTopa (aBTOPOB), Ha3BaHUE PabOThI, MECTO U TOJ] U3/IaHHUS, CTPAHUIIBI.

B npouiecce paboThl HaJl NIEPBOMCTOYHUKAMH 11€J1€CO00PA3HO JeNaTh 3allUCH, BHITUCKU
a03aneB, IMTAT, OTHOCSIIUXCS K 30paHHoM Teme. Ilpu
M3Y4YEHUH CIEIUATBLHON IOPUANIECKON TuTepaTypsl (MOHOTpaduii, craTe, peeH3ui u T.]1.)
B2)XHO OOpaTHTh BHUMAHKE Ha PA3JINYHbIC TOUKU 3PEHUS aBTOPOB IO UCCIETYEMOMY
BOIPOCY, Ha €ro MPUBOJAUMYIO apTyMEHTAIUIO U BBIBOJIbI, KOTOPBIMU OMPOBEPralOTCsl UHBIE
KOHIICTILINH.

Kpome pexomMeH10BaHHOM ClielUaibHON JIUTEPATyPhl, MOKHO UCIIOJIB30BaTh JIFOOYIO
JIOTIOJTHUTEIIBHYIO JIUTEPATypy, KOTOpasi HE00X0quMa JUIsl PAaCKPBITUSL TEMbI KOHTPOJIbHOMN
paboTtsl. Ecniu B mepro HanucaHusi KOHTPOJILHOU paboThl OBbLIIN MPUHSATHI HOBBIE
HOPMaTUBHO-TIPAaBOBBIE aKThl, OTHOCALIUECS K U3J1araeMoi TeMe, UX HEOOXO0AUMO U3YUUTh U
MCIIOJIb30BATh NP €€ BBINOIHECHUU.

B koHIIe KOHTPOIBHOM pabOTHI MPUBOIUTCS MOJTHBIN OnOIMOrpaduIecKknii mepeyeHb
MCIOJIb30BaHHBIX HOPMATUBHO-TIPABOBBIX AKTOB U CHEIHAIbHOM TuTepaTypshl. JlaHHbII
CIIMCOK YCJIOBHO MOXHO IOJIPa3/ICJIUTh Ha CIAEAYIOLUE YaCTH:

1. HopmaTuBHO-TIIpaBOBBIE aKThI (HAOTCS 10 UX IOPUAUYECKOM CUle).

2. Y4eOHUKH, yueOHbIE TOCOOUS.

3. Mounorpaduu, yueOHble, yueOHO-IIPAKTUIECKHE TOCOOUSI.

4. Tlepuoauyeckas revyarh.

[TepBoucrounuku 2,3,4 narorcs o andaBuTy.

Odopmenne 6ubauorpaduueCKrX CChUIOK OCYIIIECTBIISETCS B CIEIYIONIEM TTOPSIIKE:

1. ®amunus ¥ UHUIMATBI aBTOpa (KOJIJIEKTUB aBTOPOB) B UMEHUTENbHOM Taziexe. [Ipu
HaJU4HUH TpeX U 00Jiee aBTOPOB JIOMYCKAETCS YKa3bIBaTh (DaMUJIMU U WHUITAAJIBI TIEPBBIX JIBYX
U 100aBUTH «H JIp.». EcIiu KHUTa HalMcaHa aBTOPCKUM KOJUJIEKTUBOM, TO CChUIKA JIeTIaeTCsl Ha
Ha3BaHME KHUTHU U €€ penakropa. GaMUINIO U MTHULIMAJIBI PEIaKTOpa MOMEIIA0T Mociie
HA3BaHUS KHUTH.

2. [lonHoe Ha3BaHUE MEPBOMCTOYHHKA B UMEHUTEIHLHOM MaJeKe.

3. Mecro uznanus.

4. I'ox n3gagus.

5. O0u1ee KOJIMYECTBO CTPAHUIL B paboTe.

CchUIKM Ha KYpHAJIbHYIO WIIH Ta3€THYIO CTaThIO JOJKHBI COAEpKAaTh KpoMe
YKa3aHHBIX BHINIE JAaHHBIX, CBEJCHHS O HA3BaHUU JKypHaJa WU Ta3eThl.

CchUIKM Ha HOPMATUBHBIN aKT JenarTces ¢ ykazanueM CoOpaHus 3aKOHOIaTENIbCTBA
P®, uckitoyeHre MOryT COCTaBIATh CChUIKM Ha POCCHIICKYIO ra3eTy B TOM cilydae, ecliu
JTAaHHBI HOPMAaTHUBHBIN aKT emle He omyomkoBaH B C3 POD.

[Ipu ucnonbp30BaHUM UTAT, UEH, MPOOIEM, 3aMMCTBOBAHHBIX Y OT/JIEIBHBIX aBTOPOB,
CTATUCTUYECKUX JAHHBIX HEOOXOAUMO MPABUILHO U TOYHO JIelaTh BHYTPHU TEKCTOBBIC CCHUIKU
Ha NEPBOUCTOYHUK.

CchbUIKM Ha UCIOJIb3YEMble IEPBOMCTOUYHUKH MOXKHO JI€JIaTh B KOHIIE KaXKION
CTpaHUIIbI, TMOO B KOHIIE Bcel padOThHI, HyMepalus MOKeT HAaUMHATHCS Ha KaXKIOM cTpaHUIIe.

CTpyKTYypHO KOHTPOJIbHAsI pa00Ta COCTOUT TOJILKO U3 HECKOJIBKUX BOIPOCOB (3-6),
0e3 rmaB. OHa 00s13aTENBHO IOJKHA COJEPIKATh TEOPUIO U MIPAKTUKY pacCMaTPUBAEMOM TEMEI.
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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 y4e€OHOT'0 3aBE/ICHUs], Ha3BaHUE TeMbl, (PaMUJIINI0, UHUIMAJIBI, Y4EHOE 3BaHUE U
CTETEeHb HAYYHOTO PYKOBOIUTENS, (DaMUIINIO, MHUILIMAIIBI aBTOPA, HOMEP IPYIIIIHL.

Ha cnenyromem ucte NpuBOAUTCS COAEPIKaHUE KOHTPOJIbHON paboTel. OHO
BKJIIOYAET B ce0sl: BBEIEHUE, HA3BaHUE BOIPOCOB, 3aKIIOUEHHE, CITUCOK JIUTEPATYPHI.

BBenenue n0mkHO ObITh KpaTKUM, He Oosiee 1 crpanuibl. B HEM HeoOxoanMo
OTMETUTh aKTyaJIbHOCTb TEMBI, CTENIEHb €€ HAyYHOU pa3pab0oTaHHOCTH, IIPEAMET
UCCIIeIOBaHMs, 1IeJb U 3a]1a4l, KOTOpbIE CTaBATCS B padboTe. M310kKeHne kaxa0ro Bonpoca
He00XO0MMO HavyaTh ¢ HAllMCaHUsI 3ar0JIOBKA, COOTBETCTBYIOIIEMY OIJIABJIECHUIO, KOTOPBIN
JIOJDKEH OTpaXkaTh COJEpKAHUE TEKCTA. 3arojIOBKU OT TEKCTa CIeyeT OTAENATh
uHTepBasiaMu. Kax1pIil 3aroJoBoK 0053aTeNIbHO JODKEH MPEIIIeCTBOBATH HEMOCPEACTBEHHO
CBOEMY TEKCTY. B ToM ciydae, korja Ha o4epeiHOM CTpaHUIe OCTaETCsI MECTO TOJIBKO JJIs
3aroJIoBKa U HET MECTa HU JIJIsl OJJHOW CTPOUKH TEKCTA, 3ar0JIOBOK HYKHO ITUCATh HA
CJICAYIOLIEH CTpaHUIIE.

W3znarast Bonpoc, Kax/1blil HOBBII CMBICIIOBOI a03a1l He0OX0IMMO HavyaTh ¢ KpacHOU
CTPOKH. 3aKOHYMTh U3JI0)KEHUE BOIIPOCA CIIEYeT BbIBOJAOM, HTOTOM IO COJEPKAHUIO JAHHOTO
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 paBoM yrity. Ha TUTYIbHOM JMCTE HOMEP CTpaHULbI 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 BIITOJHEHHUS KOHTPOJIBHON pabOThI ONpeIeNIieTCsl MPEenoaaBaTesieM 1
OHa JI0JKHA OBITH CZjaHa He MO3/HEee, YeM 3a HeZlelto J10 ak3ameHa. [lo pesynbraram
IPOBEPKU KOHTPOJIbHAsI paboTa olleHHBaeTcst Ha 2-5 OansioB. B ciyuae oTpunarenbHoi
OLICHKH, CTYJIEHT JI0JDKEH O3HAKOMMTBHCS C 3aMEUaHUSIMU U, YCTPAHUB HEIOCTATKH, TOBTOPHO
c/1aTh paboTy Ha MPOBEPKY.

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 3aHSTUH, aHAJIN3
€ro ¢ npenojaBaTenaem

2 N3yuenne gnureparypel  1uis + + + + + + +
BBIITOJTHECHUS 3aJaHuH
KOHTPOJIBHON pabOThI

3 Brinonnenue 3aganuit + +
KOHTPOJIBHON paboTHI, €€
odopmiieHnE

57




7. Kpurepnu oueHnBaHusi padoTbl

Oyenka «omau4Ho» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETHUYECKOE COJIEpKAHNE Kypca
OCBOCHO TOJIHOCTBIO, 0€3 Mpo0esIoB; UCUEPIBIBAIOIIE, TOCIEA0BATEIBHO, YETKO U JTOTHYECKH
CTPOWHO H3JIaraeT MaTepuall; CBOOOJHO CIIPABIICTCS C 3aJa4aMH, BOTPOCAMHU U JAPYTHMH
BUJAMU TPUMEHEHHs 3HAHMIA; HCIIONB3yeT B OTBETE JIOMNOJHUTENbHBI MarepHajBce
NPEYyCMOTPEHHBIC MPOrpaMMON 3aJaHusl BBIMOJHEHBI, KAYECTBO HMX BBITOJIHEHUS OICHEHO
quciaoM OamioB, OJM3KMM K MaKCHUMAJIbHOMY; AaHAJM3UPYET IOJYYCHHBIE pPE3yIbTaThl;
NPOSIBJISIET CAMOCTOSITEILHOCTD IPH BBITIOJTHEHUH 3a/IaHHHA.

Oyenka «xopouioy BBICTABISIETCS CTYACHTY, €CIIM TEOPETUYECKOE COJEpKaHHe Kypca
OCBOCHO  IOJIHOCTBIO, HEOOXOJWUMBIC MPAKTHYECKHE KOMIICTCHIIMK B  OCHOBHOM
cOpMHUPOBaHBI, BCE TPEAYCMOTPEHHBIE TIporpamMmoil oOydeHuss y4eOHbIe 3aJaHus
BBIITOJIHEHBI, KAueCTBO KX BBIOJHEHHUS JOCTaTOYHO BbICOKOe. CTYIACHT TBEpAO 3HACT
MaTepHal, FpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOMYyCKas CyIIeCTBEHHBIX HETOUYHOCTEH
B OTBETE Ha BOIPOC.

Oyenka «y00671€emeopumenbHo» BBICTABISETCA CTYICHTY, €CIH TEOPETUYECKOE
CoJIepKaHUEe Kypca OCBOCHO YaCTUYHO, HO TMPOOENbI HEe HOCAT CYIIECTBEHHOTO XapakTepa,
OOJBIIMHCTBO TMPENYCMOTPEHHBIX MPOrpaMMON 3a/JaHUi BBIIIOJHEHO, HO B HUX HMEIOTCS
OMMOKK, TpPHU OTBETE HA IIOCTABJICHHBIM BOMPOC CTYIEHT JIOIYCKAeT HETOYHOCTH,
HEIOCTaTOYHO TMpaBHIbHBIE (OPMYIMPOBKH, HAONIONAIOTCS HAPYIICHHUS JIOTHYECKOH
MI0CJICIOBATEIBHOCTH B U3JI0KEHUH MPOTrPaMMHOI0 MaTepHara.

Oyenka «Heyo08IemeopumebHo» BBICTABISETCS CTYACHTY, €CIM OH HE 3HaeT
3HAQYUTEIBHOW YacTH MPOrpaMMHOTO MarepHaja, JOINMYyCKAaeT CYIICCTBEHHBbIC OINUOKH,
HEYBEPEHHO, C OOJBIIUMH 3aTPyTHEHUSIMH BBITIOIHSACT MPAKTUIECKHE PAOOThI, HEOOXOAUMBIE
NPaKTUYECKHEe KOMIECTCHIIMM He Cc()OpMUPOBaHBI, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX
IpOTpaMMOil 00ydeHUs y4eOHBIX 3a/IaHII HE BBIITOJHEHO, KAYECTBO MX BBIIOJHEHHS OIICHEHO
YHUCIIOM 0aJIOB, OJIM3KUM K MUHHMAJIbHOMY.

8. Ilopsimok 3amIMTHI PA0OTHI

[TonyunB npoBepeHHYI0 pabOTy, CTYJEHT JI0JKEH BHUMATEIbHO 03HAKOMUTHCS C
peleH3uel, IOMETKAaMU Ha MOJIIX U BBIIIOJIHUTE BCE YKa3aHUS HAYYHOTO pyKoBoautens. 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 3allUTy
KOHTPOJIbHOM paboThl, UMesl ¢ COOOM MOCIEAHNIN BapuaHT, PELIEH3UIO Ha IIEPBbIil BApUAHT C
3aMEUYaHUSAMU PYKOBOJIUTEINS U 3aUETHYIO KHUXKKY.

[Ipu 3amuTe CTYACHT JOJIKEH ObITh TOTOB OTBETUTH HA BONPOCHI HAYYHOT'O
PYKOBOJUTEIS 110 BCeW TeMe KOHTPOJIbHOM pabOTHI.

Onenka paboThl NPOU3BOAUTCS IO YETHIPEXOANBHON CUCTEME: KOTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», HEYAOBIETBOPUTENBLHOY. [Tocie 3ammThl
MOJIO’KUTENIbHAS OLIEHKA BBICTABIISETCS B 3a4ETHYIO KHM)KKY. 3alUIIEHHBIE KOHTPOJIbHBIE
paboThI HE BO3BPAIIAIOTCSA U XpaHATCS B (hoHIE Kadeapsl.
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