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Beenenne

Metoanueckie yKa3aHHs IO BBIMOJIHEHUIO MPAKTHUYECKHX paboT MO JUCHUIUIMHE
«VIHXKeHepHble CHCTEMBbl 3IaHUH U COOPYXKEHHH (TeIIora3ocHa0)XeHHEe C OCHOBAMHU
TEIUIOTEXHHUKH)» TPEAHA3HAYCHBI U CTYJACHTOB OYHOM (hOpMBI 0OyUCHHS.

Jucuunnuza «VHXeHepHble CUCTEMBI 3/1aHUI U COOpYKEHHUH (Terora3ocHabeHue ¢
OCHOBAMH TEIUIOTEXHUKH)» HUMEET CYIIECTBEHHOE 3HaueHHe Uil NpoQecCHOHATBHOM
HOJArOTOBKH CHELUAIUCTOB B OOJIACTH IPOMBIIUICHHOIO M TIPaXKJAaHCKOI'O CTPOUTENILCTBA.
JucuuruiiHa sBISETCS TNPOMEXKYTOYHBIM W HamOoJIee CIOXKHBIM JTalloM B IPOLEcCe
00yJeHUsI.

3ajayamMy U3y4YEHUS TUCLUIUIMHBI SBIISIOTCS:

— PpaccMOTPEHHME OCHOB TEXHHUYECKON TEPMOJNHAMUKH U TEILIONEPEAAYH,

— M3YYEHME BIAJKHOCTHOTO Y BO3JYIIHOIO PEKUMOB 3/1aHUN;

— OCBOCHME IIPUHIIMIIOB IPOEKTUPOBAHUS U PEKOHCTPYKLIUK CUCTEM 0OecrieueHUs

MHUKPOKJIIMATA IOMEUICHUI;

—  BO3MOXHOCTb UCIOJIb30BaHUS HETPAJULIMOHHBIX HICTOYHUKOB SHEPTOPECYPCOB,

— 3a/la4M OXpaHbl OKPYXKAIOUIEH CpeIbl

[ensiMu OCBOCHUSI JUCLUIUINHBI SIBJISIOTCS:

- OCBOECHME CTYJEHTAaMHU CMEXHOMN OTpaciii CTPOUTEIIbHON TEXHUKHU, BBIPAOOTKE HABBIKOB
TBOPYECKOTO MCIIOJIb30BAaHUS 3HAHMM IpU BBIOOpPE U IKCIUTyaTalud OOOpYHAOBaHUS
TETUIOTa30CHA0KEHUS ¥ BEHTHIISIIIIH, IPUMEHSIEMOTO B CTPOUTEIHLHON HHIYCTPHUH.

3HaHUs, TMOJIyYEHHbIE MPU M3YYEHUU JaHHOW JUCLMIUIMHBI HEOOXOAMMBI JUIs
HaIKMCaHUs BBITYCKHOW KBaJTM(PHUKAIIMOHHON pabOTHI.



IIpakTnueckas padora Nel

Tema paGorbi: OrmpeneneHue TEIIOBOIO CONPOTHUBIEHUS OIPaKJAIOLUX KOHCTPYKIUI
YIJI0BOM KOMHAaThI

Heap padorbi: OCBOMTH METOIMKY pacyeTa TEIJIOBOIO CONPOTUBIICHUS OTPAKIAAOIINX
KOHCTPYKLUH.

AKTyaJIbHOCTH TeMbl: ' OIpenenaeHue TEIIOBOIO CONPOTUBIEHUS OrPa)IaroIInuX
KOHCTPYKLMH " 3aKiioyaeTcss B OCHOBOIIOJIATAIOLICH pPOJIM pacyeToB  TEIUIOPU3UYECKUX
CBOICTB B 3aHMSIX JJI1 COXPAHEHUs LIEJIOCTHOCTH U YBEJIMUEHHUS CPOKA IKCILTyaTallUu.

Teopernueckasi 4acThb

[TosicHuTenpbHAS 3aITUCKA MPAKTUYECKON PabOThl OTHOCUTCS K TEKCTOBBIM JJOKYMEHTaM
U JIOJDKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusim ['OCTa.

[TosicHuTenpHYIO 3aMHMCKY CIEAyeT BBINOJHATH Ha jauctax (opmara A4 (297X210 mm)
MaTepHaIoB OMMCHOro TeKcTa (pasmep mpudTa — 14, uarepsan — 1,5).

[TepBBIM TUCTOM MOSICHUTENBHOM 3alMCKU SIBISIETCS TUTYJIBHBIN JIUCT, T1I€ yKa3bIBaeTCs
dbamuHs, ©Msi, OTYECTBO CTYJICHTA, ero mudp (HOMep 3a4eTHOW KHUKKH) HA3BAHWE TPYIIITHI
¥ T.7. Hagnwce Ha TUTYIBRHOM JIMCTE BBIMOJHSICTCS YepTEKHBIM mpudtoM. Jlomyckaercs
opopMIIeHHE THUTYJIBHOIO JHCTa Ha KommbtoTepe. Ilpu cocraBieHun copepxaHUs
(orymaBieHMs) B HEro CJeAyeT BKJIKYATh Ha3BaHHME pa3felioB, MOJPA3/AEIOB U IYHKTOB C
yKa3aHHEeM HOMepa COOTBETCTBYIOIIEH cTpaHHIIbl. B KoHIle paboOThl MPUBOASTCS BBIBOJIBI,
cAeNaHHbIe TPU U3YYEHUH TEMbI KOHTPOJIHHON PaOOTHI.

CokpamaTe WIM JaBaTh UX B JApyrol (GopmMyIupoOBKe, IMOCIEIOBATEIHFHOCTH IO
CpPaBHEHUIO C 3arojIOBKaMU B TEKCTE HENb3sl. B TeKcTe KOHTPOJIBbHON paboThl HE JOIKHO
OBITH COKpAIIEHHBIX CJIOB, 32 HMCKJIIOUEHHEM OOIIECHPHUHATHIX M HMCIOJIb3YEeTCS CIUIOIIHAS
HyMepaius CTpaHUIl.

Bonpocs! u 3aganus
OCHOBHBIE TIOHATHS U OTPECICHHUS TEXHUUECKOM TEPMOTMHAMHUKH.
VYpaBHEHHE COCTOSTHUS TEPMOIUHAMUYECKON CUCTEMBI.
IlepBblil 1 BTOPOHM 3aKOHBI TEPMOINHAMHUKHU.
TepMoIMHaMUUECKUE MPOLECCHI I€aTbHBIX Ta30B.
[Tpstmoit u o6patHbIil nuki KapHo.
VYpaBHEHHE COCTOSIHUS PEAIbHBIX Ta30B
OcHoOBHbIE IOHATHSA U OTIPe/IeTICHHs Mpoliecca 0OMeHa TETIOTOM.
Teopus TemnonpoBogHOCTH. 3aKoH Dyphe.
Termonepenayva.
0. TerutoBast U3OSIIHSL.
11. Kpurepun mogobusi. Buapl kputepuaibHbIX YpaBHEHHH.
12. Tenmonepenava nmpu KOHICHCAIINH.
13. U3nydenwue.

BOooo~NoORWDNE

3aganue:;

PaccuntaeM TemiaoBBIX MOTEPh ABYX Pa3HBIX KOMHAT OJHOW IJIOMAAH C TOMOIIBIO
TaOJINII.

YVaenosas kommama (nepguiii 2masic)

XapakTepruCTUKU KOMHATHI:

¢ JTaX IEPBBIN,

e TIJIOMIAH KOMHATHI — 16 KB.M. (5x3,2),



e BBLICOTA IOTOJIKA — 2,75 M,
e HApPYXXHBIX CTEH — JIBE,

e MaTepuas M TOJNIIMHA HAPYXKHBIX CTeH — Opyc TtommmHoM 18 cM, oOmmT

THUIICOKAPTOHHOM M OKJICCH O60${MI/I,

HOJIBI — JICPEBSIHHBIE YTEIICHHBIE, CHU3Y ITO/IBaI,
BBIIIC YCPpAAYHOC IICPCKPBITUC,

pacuerHas HapyxHas Temneparypa —30 °C,
Tpebyemas TemnepaTypa B komHare +20 °C.
Paccunrtaem miiomnia gy TEMIOOTAIONINX TOBEPXHOCTEH.

IIpakTuuyeckas padora Ne 2

OoKHa — JiBa (BbIcoTa 1,6 M, mupuHa 1,0 M) ¢ IBOMHBIM OCTEKJICHUEM,

Tema paﬁ()TLI: OHpCIICJICHI/IC TCIIJIOBOI'0 COIMPOTHUBJICHUA OT'paXJAAr0Inux KOHCTPYKI_II/Iﬁ

MaHCapAHOI'0 MOMCHICHUA KUJIOTO JOMa

Hesab padoTbi: OCBOUTH METOAUKY pacyeTa TEIIOBOTO COMPOTUBIIEHUS OTPakAar0IINX

KOHCTPYKIUH.

3HaHusA, YMEHNSI, HABBIKYU U (W) ONBIT /IeATeILHOCTH, XapaKTepU3yIollue

Jranbl (OPMHUPOBAHUS KOMIIETCHUMI

IInanupyemMble pe3yJbTaThl 00y4eHHS MO0 JUCHHUILINHE ®opmupyembie
(MoayJ110), XapaKkTepu3yromume 3Tanbl popMupoBaHus KOMIIeTEHIIUH
KOMIIeTEeHIH
3HaTh: OIIK-3
1)ocHOBHBIE HamNpaBlIE€HUS M MEPCHEKTHUBBI PA3BUTUS CHUCTEM | CIOCOOHOCTBIO
TEIUIOra30CHA0KEHUs, KIMMATU3alUM 3/aHUM, COOpPYXEHMH WU | BBIIBUTH
HACCJICHHBIX MECT U T'OpPOOB, CCTCCTBCHHOHAYYHYIO

2) OCHOBHBIE DJJIEMEHTBI CHCTEM TEIUIOTa30CHAOKEHHS |
BCHTUJIAIIUH,

CYIIIHOCTH TIPO0JIEM,
BO3HUKAKIIUX B XO0A€




3)coBpeMeHHOE 000PYIOBaHUE U METOJbI POESKTUPOBAHUS CUCTEM
TEIUIOTa30CHA0KCHHSI U BEHTWISAIMH, a TaKXKe DKCIUTyaTaluio H
PEKOHCTPYKIIUIO 3TUX CHCTEM.

Ymersn:

1)BbIOMpATH TUIIOBBIE PEIICHUS CUCTEM TEIJIOra30CHA0KEeHMS,
KJIMMATHU3aIlM1 HACEJICHHBIX MECT U TOPOJIOB;

2)paboTarh C MPOEKTHO-CMETHOM JTOKYMEHTAIIHEH,
COOTBETCTBYIOIIEH MPOMUITIO JAHHON JUCIUTUINHEI;
3)ucnonp30BaTh METO/IBI pacyeTa CUCTEM U MHHOBAIMOHHOTO
000py/IOBaHUs TETUIOTa30CHAOKEHUS U BEHTHIISALINY;

4) paboTaTh ¢ MHHOBAIIMOHHBIMH NIPUOOPAMHU, UCTIOIB3YEMBIMU AJIS
M3MEPEHHUS TapaMeTPOB BO3IYIIHO-TEIIJIOBOTO PEKHUMA B
MOMEILEHUSIX
Baangern:

1)ocHOBaMHU COBPEMEHHBIX METOJIOB MPOSKTHUPOBAHUS U pacuera
CHUCTEM MHXEHEPHOT0 000pyAOBaHUS 3/IaHUM, COOPYKEHUH,
HACEJIEHHBIX MECT U TOPOJIOB;

2)undopmanmeii o crocodax TEIIOCHAOKEHHUS U Ta30CHAOKEHUS
31aHUM U COOPYKEHUM;

3)undopmanireit 0 TEIIOBBIX U T'a30BbIX CETSAX B rOpoJiax U
HACEJICHHBIX MyHKTaX;

4)undopmarrieit 0 TpaAUIUOHHBIX U aJTbTePHATUBHBIX UCTOYHHKAX
TEIUTa JUTSl HYXK][ TETUTIOCHAOKEHUS, PEKOHCTPYKITUU U
KalUTaJIbHOTO PEMOHTA CHCTEM TEIIOTa30CHA0KEHUS U
BEHTWISALIUN

npo¢eCCHOHATBHON
JICSITECILHOCTH,
MIPUBJIEYD UX IS
perieHus
COOTBETCTBYIOLIUI
¢buzuko-
MaTeMaTHYCCKUI
anmnapar

3HaTh:

1)31€eMeHTBI CUCTEM TETLIOTa30CHA0KEHUS M BEHTUIISLINY;
2)coBpeMeHHOe 000pyI0BaHNE U METO/bl TPOCKTUPOBAHUS CHUCTEM
TEIUIOra30CHA0KEeHUS] M BEHTWIAIHMH, a TaKXKe JKCIUTyaTaluio
PEKOHCTPYKITUIO ITUX CHUCTEM;

3)OCHOBHBIE HAlpaBJICHUS W TEPCIEKTUBBl Pa3BUTHS CHUCTEM

TEIUIOra30CHA0KEeHUsI, KIMMaTH3aluu 3JaHUM, COOPYXEHUH U
HACEJICHHBIX MECT U TOPOJIOB.
Ymers:

1)paboTaTh ¢ NPOEKTHO-CMETHON JTOKYMEHTAIUEH,
COOTBETCTBYIOLIEH MPODUITIO TAaHHON TUCIMITIINHEI,
2)1CII0NIb30BaTh METO/IbI pacueTa CUCTEM U MHHOBAIIHOHHOTO
000pyI0BaHUS TEIJIOra30CHA0KEHHS U BEHTUJISILIUU

3)BBIOMPATH THUIMOBBIE PEIICHUS CUCTEM TETUIOTa30CHA0KECHUS,
KJIMMAaTU3alli1 HAaCeJIEHHBIX MECT U TOPOJIOB

4) paboTaTh ¢ MHHOBAIIMOHHBIMH PUOOPAMHU, UCTIOIB3YEMBIMU IS
U3MEpPEHUs MapaMeTpoOB BO3AYIIHO-TEIJIOBOTO pexXUMa B
MIOMEIICHUSIX U XapaKTePUCTUKU CHCTEM M MHHOBAI[MOHHOTO
000pyI0BaHUS B MPOLIECCE IKCIUTYaTALMU 3aHUIN U COOPYKEHHH
Baanern:

1) uadopmarueii o criocodax TEIIOCHA0XKEHUS U Ta30CHA0KEeHUs
3JaHUN U COOPYKECHMUII;

2) nadopManueil o TEIIOBBIX U I'a30BbIX CETAX B FOPOAAX U
HACEJIEHHBIX IyHKTaX

3) ocHOBaMU COBPEMEHHBIX METO0B ITPOEKTUPOBAHMS U pacueTa
CHUCTEM WHXEHEPHOTO 000pYAOBaHUS 3IaHUM, COOPYKCHUH,

OIIK-4

3HaHHUEM TIPaBUI U
TEXHOJIOTUM MOHTaXa,
HaJIaJIKH, UCTIBITAHUS U
C/lauu B
AKCILTyaTaIlio 1
IKCILTyaTaIUI0
KOHCTPYKIUH,
WHXCHEPHBIX CHCTEM U
o0opynoBaHus
CTPOUTENBHBIX
00BEKTOB, 00BEKTOB
JKUJTHIIHO-
KOMMYHAJILHOTO
XO03SICTBa, MIPaBUII
puéMKH 00pas3IioB
IPOAYKLINH,
BBIITyCKaeMOK
MpeanpUsITHEM




HACEJICHHBIX MECT U FOPOJIOB

4) uadopmanueit 0 TpaIUIIMOHHBIX U AJIbTEPHATHUBHBIX
MCTOYHHUKAX TEIUIa JJIs HyK]] TeIUI0CHa0XKeHus; nHpopmanuei o
3a/la4ax TEXHUYECKOTO  MEPEBOOPYKEHUS, PEKOHCTPYKLIUU U
KaIllUTaJIbHOI'O PEMOHTA CUCTEM TEIUIOra30CHA0KEHUS U
BEHTHJISIIMH;, 00 SKOHOMHYECKOH 11eTIeCO00Pa3HOCTH PUMEHIEMBIX
TEXHUYECKUX PEIIECHUH [0 MOJICPHU3ALMHN CUCTEM U 000PYA0BaHMUS
B IIPOLIECCE KATUTAJIILHOTO PEMOHTA U PEKOHCTPYKIIMH

AKTyaJIbHOCTH TeMbl: ' OIpeneneHue TEIIOBOIO CONPOTUBIEHUS OrPa)IaroIInuX
KOHCTPYKLUH " 3aKiioyaeTcss B OCHOBOIIOJIATAIOLICH pPOJIM pacyeToB  TEIUIOPU3UYECKUX
CBOICTB B 3aHMSIX JJIs1 COXPaHEHUS LIEJIOCTHOCTU U YBEJIMYEHUS CPOKa IKCILTyaTalllu.

Teopernyeckas 4acTb
ITosscHuTEeIbHAS 3aIIMCKa HpaKTquCKOﬁ pa6OTI)I OTHOCHUTCA K TCKCTOBBIM JOKYMCHTaM

U JI0OJDKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanmsm ['OCTa.
[TosicHUTENEHYIO 3alHCKY CIIEyeT BBIMOJHATH Ha juctax (opmara A4 (297X210 mwm)
MaTepualioB OMUCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM TUCTOM MOSICHUTENBHOM 3alMCKU SIBISIETCS TUTYJBHBIN JIUCT, T1I€ yKa3bIBaeTCs
dbamunus, UMs, OTYECTBO CTYJIEHTA, ero mudp (HoMep 3a4eTHONW KHUKKH) HA3BAaHHE TPYIIIbI
u 1.7. Hagnuch Ha TUTYIBRHOM JIMCTE BBINOJHSETCS 4epTEXHBIM mpudToM. Jlomyckaercs
opopmiIeHHE THUTYJIBHOIO JHCTa Ha KommbioTepe. Ilpu cocTaBieHun copep KaHUs
(orymaBieHMs) B HEro CjenyeT BKJIIOYaTh Ha3BaHME pPa3zesioB, MOJPA3AEiOB U IMYHKTOB C
yKa3aHWEeM HOMepa COOTBETCTBYIOIIEH cTpaHHIlbl. B KoHIle pabOThl MPUBOJSATCS BBIBOADI,
cieNlaHHbIE IPU U3YYEHUH TEMbI KOHTPOJIbHON pabOTHI.

Cokpalate WM J1aBaTh UX B Apyrod (opMyIUpOBKE, TMOCIEIOBATEILHOCTH IO
CPaBHEHHUIO C 3aroJIOBKAMHU B TEKCT€ Helb3s. B TekcTe KOHTPOJIbHOI paboThl HE JOJKHO
OBITh COKpAIllEHHBIX CJIOB, 33 HCKJIIOYEHHUEM OOIIENPUHATHIX M MCIIOJB3YyeTCs CIUIOIIHAS
HyMepauus CTpaHulLl.

Bonpocsl u 3a5aHus
OcCHOBHBIE TIOHATHS U ONIPEAEICHUS TEXHUUECKOW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSIHUS TEPMOINHAMUYECKOU CHCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJIUHAMHUKHU.
TepMoInHaMHYECKUE MPOLECCH HI€ATbHBIX I'a30B.
[Tpsamoii n o6patHbIit nuka KapHo.
VYpaBHEHHE COCTOSIHUS PEATBHBIX Ta30B
OCHOBHBIE TIOHATHS U OTIPEIENIEHUs Mpoliecca 00MeHa TEIIOTO.
Teopus TermonpoBogHOCTH. 3aKOH Dypre.
Tennonepenaya.
. Tennosas uzonsauus.
. Kpurepun nono6ust. Buasl kpurepuaibHbIX ypaBHEHUH.
. Tenonepenava npy KOHAEHCALAH.
. U3nnydyenue.

CoNoORAWNE

e N N
WNEFPO

3ananue.

PaccuntaeM TeIIOBBIX MOTEPh JBYX Pa3HBIX KOMHAT OJHOW IIOMAJH C ITOMOIIBIO
tabnun 1,2 Tpunoxenus 1.
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Komnama noo kpwiweti (mancapoa)

XapakTepUCTUKH KOMHATBI:

e 3Ta)X BEpXHHUH,

e Tuiomaas 16 kB.m. (3,8x4,2),

e BBICOTA IOTOJIKA 2,4 M,

e Hapy)KHBbIE CTEHBI; /IBA CKaTa KpbIK (1mudep, criomHas oopemerka, 10 cM MUHBATHI,
BaroHka), GppoHToHsl (Opyc TonmuHoi 10 cM, OOIUTHIN BarOHKOMN) 1 GOKOBBIE
MEePErOPOJIKH (KapKacHas CTeHa ¢ KepaM3UTOBBIM 3amnojinenueM 10 cm),

e OKHa — yeThIpe (10 J1Ba Ha Kak1oM (PpOHTOHE), BbICOTOM 1,6 M 1 mmmpunoi 1,0 M ¢
JIBOMHBIM OCTEKJICHHEM,

e pacueTHas HapyxHasa Temneparypa —30°C,

e Tpebyemas temmneparypa B komHare +20°C.

IIpakTnyeckas padora Ne 3

Tema padorbl: TerIoTeXHUYECKUI pacueT OrpaXaaroliell KOHCTPYKIIMU OKPBITHS
Heas padorei: OrmpenenuTs TpeOyeMoe CONPOTHUBICHUE TEIUIONEpelaun, HCXOId U3
CaHUTApHO-TUTMEHWYECKUX TpeOOBaHUH, U MO YCIOBUIO SHEProcOepekeHus

3HaHMsA, yMEHHSl, HABBIKH U (WJIH) ONBIT AeATEIbHOCTH, XapaKTepHU3yIoIue
sranbl (OPMHUPOBAHUS KOMIIETCHUMI

IInanupyemMsble pe3yJabTaThl 00y4eHHS MO0 JUCHHUILINHE ®opmupyemble
(MoayJ110), XapaKkTepu3yromume 3Tanbl GopMupoBaHus KOMIIeTEHIIUH
KOMIIeTEeH I
3HaTh: OIIK-3

1)ocHOBHbBIE HaIlpaBJIEHUS W TEPCIEKTUBBI Pa3BUTHS CHUCTEM | CHOCOOHOCTHIO
TEIUIOTa30CHA0KEHUS], KIMMATU3alluk 3JaHUH, COOPYXEHMHA | | BBIIBUTH

HACEJICHHBIX MECT U TOPOJOB, €CTECTBEHHOHAYYHYIO
2) OCHOBHBIE DJJIEMEHTHl CHCTEM TEIUIOTa30CHAOKEHUS U | CYIIHOCTb MPOOIIeM,
BEHTUJIALIAM; BO3HUKAIOIIKX B X0/

3)coBpeMeHHOE 000pYJOBAHUE M METOBl MPOCKTUPOBAHUS CUCTEM | MPO(HECCHOHAIBHON




TEIUIOra30CHA0KEHUSI M BEHTWIALMM, a TaKXKe SKCIUTyaTalluio U
PEKOHCTPYKIIHIO 3TUX CHUCTEM.

Ymern:

1)BBIOMpPATH TUITOBBIE PEIICHUS CUCTEM TEIUIOTa30CHA0KEHUS,
KJIMMAaTU3alu1 HAaCeJIEHHbIX MECT U TOPOJIOB;

2)paboTaTh ¢ IPOEKTHO-CMETHON JTOKYMEHTAIIHEH,
COOTBETCTBYIOLIEH NMPO(UIIO TaHHON TUCIMILINHEI,
3)ucnosp30BaTh METO/IbI pacyeTa CUCTEM U MHHOBALlMOHHOI'O
000pyI0BaHUS TEIJIOra30CHA0XKEHNS U BEHTUIISLINY;

4) paboTaTh C UHHOBAIIMOHHBIMU NIPUOOPAMHU, UCIIOIB3YEMBIMU AJISI
U3MEpPEHUs apaMeTpOB BO3AYLIHO-TEINIOBOIO peXXHUMa B
MOMEIICHUSIX
Baagern:

1)ocHOBaMH COBPEMEHHBIX METO/IOB IIPOCKTUPOBAHUS U pacyeTa
CHCTEM MHKEHEpHOI'o 000pY0BaHUs 3aHUM, COOPYKEHU,
HACEJICHHBIX MECT U TOPO/IOB;

2)uHpopMaIKer 0 croco0ax TeIIOCHA0KEHHUS U Ta30CHA0KEHUS
31aHUM U COOPYKEHUM;

3)urdopmanueil 0 TEIUIOBBIX U T'a30BbIX CETAX B TOPOAAX H
HACEJICHHBIX IYHKTaX;

4)unpopmanment 0 TpaAUIUOHHBIX U aJTbTEPHATUBHBIX HCTOYHHKAX
TeIUIa ISl Hy’K]| TeIUIOCHA0KEeHUS, PEKOHCTPYKLIUH U
KalUTaJIbHOT'O PEMOHTA CUCTEM TEIUIOTa30CHA0KEHUS 1
BEHTWJISLIH

NEeSATEIbHOCTH,
MIPUBJIEYb UX IS
peuieHus
COOTBETCTBYIOIIUI
¢busuko-
MaTeMaTUYECKUI
anmnapar

3HaTh:

1)a71eMEeHTHI CUCTEM TETIOTa30CHA0KEHUS M BEHTHIISIINY;
2)coBpeMEHHOE 00OpYyI0BaHUE U METOJIbI MPOCKTHUPOBAHUS CHCTEM
TETJIOTa30CHA0KEHUS W BEHTWIAIMHU, a TaKXKe SKCIUTyaTalluio
PEKOHCTPYKIIUIO 3TUX CUCTEM;

3)OCHOBHBIC HAMPABICHUS] M TIEPCIEKTUBBI PA3BUTUSI CHCTEM

TEIUIOra30CHA0KEeHHsI, KIUMAaTH3alluu 3JaHUi, COOPYXEHHH U
HACEeJIEHHBIX MECT U TOPOJIOB.
YMmerh:

1)paGoTath ¢ IPOEKTHO-CMETHOM IOKyMEHTalleH,
COOTBETCTBYIOLIEH MPOMUITIO TaHHON TUCIMITIINHEI,
2)MCII0JIB30BAaTh METO/IbI pacyeTa CUCTEM U MHHOBALIMOHHOTO
000py/10BaHUs TEIIOTa30CHA0KEHNS U BEHTHIALINN

3)BBIOMpATH TUIIOBBIE PEIIEHUS CUCTEM TEIIOra30CHA0XKEHUS,
KJIMMaTH3alu1 HACEJICHHBIX MECT U TOPO/IOB

4) paboTaTh ¢ ”HHOBAIIMOHHBIMU NPHOOPAMH, UCTIOIb3yEMBIMU IS
U3MEpEHHS MapaMeTpOB BO3AYLIHO-TEINIOBOTO pexXrMa B
MOMEIEHUAX U XapaKTEPUCTUKH CUCTEM U MHHOBALlMOHHOIO
000pyI0BaHUS B MPOIECCE IKCITyaTAIMH 3aHUH U COOPYKEHUN
Baajern:

1) nuadopmarnueii 0 cnocodax TEMTOCHAOKEHHS M Ta30CHA0KEHUS
31aHUM U COOPYKECHUM;

2) nndopmariret 0 TEIIOBBIX U Ta30BbIX CETAX B rOpoJiax
HACEJIEHHBIX ITyHKTax

3) ocHOBaMU COBPEMEHHBIX METOJIOB TPOCKTUPOBAHUS U pacueTa
CHCTEM MHXKEHEPHOT'0 000PYIO0BaHUS 3AaHUHN, COOPYKEHUH,
HACEJICHHBIX MECT U FOPOJIOB

OIIK-4

3HAHHUEM IPAaBUI U
TE€XHOJIOTUM MOHTaXa,
HaJaJIK1, UCIIBITaHUS U
crauu B
AKCILTyaTaIuo 1
IKCILTyaTalHIo
KOHCTPYKIUH,
WHXEHEPHBIX CUCTEM U
o0opyaoBaHUs
CTPOUTENIbHBIX
00BEKTOB, 00BEKTOB
KUJIALTHO-
KOMMYHAJIBHOTO
X0351CTBA, MPABUJ
npuéMKU 00pa3loB
IPOAYKIHH,
BBIITYCKaeMOU
peanpusITHEM
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4) uadopManmeit 0 TPAIUIIMOHHBIX U aTbTePHATUBHBIX
MCTOYHUKAX TeIlIa JUIsl HyK]l TeTUIOCHA0KeHus; HH(pOpMaIuei o
3ajjauaxX TEXHUYECKOTO  IMEPEBOOPYKECHHUS, PEKOHCTPYKIIUU H
KalUTaIbHOTO PEMOHTA CHCTEM TETUIOTa30CHA0KEHUS U
BEHTHJISIIIMH; 00 SKOHOMHYECKOH 11eJIECO00Pa3HOCTH MTPUMEHSIEMBIX
TEXHUYECKUX PEIICHUH 10 MOJIEPHU3ALUHI CUCTEM U 000PYAOBaHUS
B IIPOIIECCE KAIMMTAIBHOTO PEMOHTA U PEKOHCTPYKIIUU

AKTYaJIbHOCTh TeMbl. " TEIIOTeXHWYECKUH pacyeT OrpakJarolie KOHCTPYKIIUU
MOKPBITUS " 3aKITFOYAETCS B OCHOBOIIOJIATAIOIICH POJIM PACYETOB TEIIO()HU3UIECKIX CBOWCTB
KPOBEJIbHBIX COOPY)KEHUH B 3JIaHUSX JJII COXPAHEHHS LEIOCTHOCTU M YBEIUYEHUS CpPOKa
IKCILTyaTal1H.

Teopernyeckas 4acTb
ITosscHuTEeIbHAS 3aIIMCKa HpaKTquCKOﬁ pa6OTI)I OTHOCHUTCA K TCKCTOBBIM JOKYMCHTaM

U JI0OJDKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanmsm ['OCTa.
[TosicHUTENPHYIO 3alHCKY CIIEAyeT BBIMOJNHATH Ha juctax Qopmara A4 (297X210 mm)
MaTepualioB OMUCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM TUCTOM MOSICHUTENBHOM 3alMCKU SIBISIETCS TUTYJBHBIN JIUCT, T1I€ yKa3bIBaeTCs
dbamunus, UMs, OTYECTBO CTYJIEHTA, ero mudp (HoMep 3a4eTHONW KHUKKH) HA3BAaHHE TPYIIIbI
u 1.7. Hagnuch Ha TUTYIBHOM JIUCTE BBIMOJHSETCS YepTEXHBIM MIpUPTOM. Jlomyckaercs
opopmiIeHHE THUTYJIBHOIO JHCTa Ha KommbioTepe. Ilpu cocTaBieHun copep KaHUs
(orymaBieHMs) B HEro CjenyeT BKJIIOYaTh Ha3BaHME pPa3zesioB, MOJPA3AEiOB U IMYHKTOB C
yKa3aHWEeM HOMepa COOTBETCTBYIOIIEH cTpaHHIlbl. B KoHIle pabGoThl MPUBOISATCS BBIBOABI,
cieNlaHHbIE IPU U3YYEHUH TEMbI KOHTPOJIbHON pabOTHI.

Cokpalate WM J1aBaTh UX B Apyrod (opMyIUpOBKE, TMOCIEIOBATEILHOCTH IO
CPaBHEHHUIO C 3aroJIOBKAMHU B TEKCT€ Helb3s. B TekcTe KOHTPOJIbHOI paboThl HE JOJKHO
ObITh COKpAIllEHHBIX CJIOB, 332 HCKJIIOYEHUEM OOIIEHNPUHATHIX M MCIOJB3YyeTCs CIUIOIIHAS
HyMepauus CTpaHulLl.

Bonpocsl u 3a5aHus
OcCHOBHBIE TIOHATHS U ONIPEAEICHUS TEXHUUECKOW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSIHUS TEPMOINHAMUYECKOU CHCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJIUHAMHUKHU.
TepMoInHaMHUYECKUE MPOLECCHl HIEATBHBIX Ia30B.
[Tpsamoii n o6patHbIit nuka KapHo.
VYpaBHEHHE COCTOSIHUS PEATBHBIX Ta30B
OCHOBHBIE TIOHATHS U OTIPEIENIEHUs Mpoliecca 00MeHa TEIIOTO.
Teopus TermonpoBogHOCTH. 3aKOH Dypre.
Tennonepenaya.
. Tennosas uzonsauus.
. Kpurepun nono6ust. Buapl kpurepuanbHbIX YpaBHEHUH.
. Tennonepenava npy KOHAEHCALAH.
. U3nnydyenue.

CoNoORAWNE

e N N
WNEFPO

3ananue.

TenmoTeXHUnYeCcKui pacdeT Orpaxaaroled KOHCTPYKIHUH TMOKPBITHS C TOMOIIBIO
tabnun 1,2 Tpunoxenus 1.
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[IprHMMaeM cieqyromyr0 KOHCTPYKIMIO TOKPBITHS:

© -

1-i1 cnoif — MHOTOITYCTOTHAS JKeTe300€TOHHAS TIITUTa

y1= 2500 kr/cm®

A= 2,04 Br/™m °C

01=0,22 m

2-1 cnoit — mapousossinus (1 cioit pybepona)

y2= 600 kr/cm®

A2=0,17 Br/™m °C

42=0,0015 m

3-1i CJIOM — YTETITUTENb - TIEHOMOJIUCTOPOI

y3= 100 kr/cm®

Az= 0,052 Br/™m °C

03=X, M

4-1i cioil — IEMEHTHO-IIECUaHas CTHKKa

v4= 1800 kr/cm®

A= 0,93 B1t/m °C

04= 0,04 m

5-1i CIO¥ — THAPOU3OIAIUSL

y5= 600 kr/cm’

As= 0,17 Bt/m °C

05=0,0035 m

6-i1 cioit — GpOHUPOBAHHBIHN (JTMHOKPOM)

v6= 600 Kr/cm°

A= 0,17 B1/m °C

06= 0,004 m

Haiinem TonmuHy TEMION30ISIIIHOHHOTO CIIOS UCXOISl U3 YCIOBHUS:
ROQ)aKTzROTp

Ro®™™= 1/ ax+Y. 8i/ 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.

TOTJIa TONIIWHA TOKPHITHS COCTABHT:
6=0,220+0,0015+0,25+0,04+0,0035+0,004=0,519=0,520
DakTUYEeCKOe 3HAYCHUE COMPOTUBICHUS TEIUIONEPeIaun OTPaKIAIOIeH KOHCTPYKIIMH
CTEHBI PACCUUTHIBAETCS O hopmyIie:

Ro%a= 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
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IIpakTnyeckas padora Ne 4

Tema paGorpl: TEUIOTEXHUYECKUI  pacdeT  MEPEKPBITHS
TEXIOAIOIBEM KHUIIOTO 3/1aHUS

Haza HEOTaIlJINBaCMbIM

IIe.m, paﬁﬂTLI: OHpCIleJ'II/ITB MaponpOHHUIACMOCTEL OI'paKAar0InuX KOHCTPYKI_II/Iﬁ IOKPBITHA

KHUJIOT'O 3aaHUA

3HaHusA, YMEHNSI, HABBIKH U (WJIH) ONBIT /IeSITeIbHOCTH, XapaKTePU3YIOlHe

Jranbl (OPMHUPOBAHUS KOMIIETCHUMI

I[lnannpyemble pe3yabTaThbl 00yUeHHsI 1O JUCHUIINHE dopmupyembie
(MoayJ10), XapaKkTepu3yromume 3Tanbl GopMupoBaHus KOMIIeTEHIIUH
KOMIIeTeHIM il
3HaTh: OIIK-3
1)oCHOBHBIE HAaIpaBJICHUS W TEPCIEKTUBBI Pa3BUTHS CHUCTEM | CIOCOOHOCTHIO
TEIJIOTa30CHAOKEHNS, KJIMMATH3allud 3JaHHi, COOPYKEHUW U | BBISIBUTH
HACEJICHHBIX MECT U TOPOJIOB, €CTECTBEHHOHAYUYHYIO

2) OCHOBHBIE DJIEMEHTBI CHCTEM TEIUIOTa30CHAOKEHHS |
BCHTUJIAIIUH,
3)coBpeMeHHOE 000pPYJOBaHUE M METOMBI MPOCKTUPOBAHMS CUCTEM

CYIIIHOCTH TIPO0JIEM,
BO3HUKAKIIUX B XO0A€
po¢eCCHOHATBHON
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TEIUIOra30CHA0KEHUSI M BEHTWIALMM, a TaKKe AKCIUIyaTaluio M
PEKOHCTPYKIIHIO 3TUX CHUCTEM.

Ymern:

1)BBIOMpPATH TUITOBBIE PEIICHUS CUCTEM TEIUIOTa30CHA0KEHUS,
KJIMMAaTU3alu1 HAaCeJIEHHbIX MECT U TOPOJIOB;

2)paboTaTh ¢ IPOEKTHO-CMETHON JTOKYMEHTAIIHEH,
COOTBETCTBYIOLIEH NMPO(UIIO TaHHON AUCIUILIUHBI;
3)ucnosp30BaTh METO/IbI pacyeTa CUCTEM U MHHOBALMOHHOI'O
000pyI0BaHUS TEIJIOra30CHA0XKEHNS U BEHTUIISLINY;

4) paboTaTh C UHHOBAIIMOHHBIMU NIPUOOPAMHU, UCIIOIB3YEMBIMU AJISI
U3MEpPEHUs apaMeTpOB BO3AYLIHO-TEINIOBOIO peXXHUMa B
MOMEIICHUSIX
Baagern:

1)ocHOBaMU COBPEMEHHBIX METOJIOB MPOCKTUPOBAHMS U pacyeTa
CHCTEM MH)KEHEPHOIo 000pY0BaHUs 3aHUHN, COOPYKEHU,
HACEJICHHBIX MECT U TOPO/IOB;

2)uHpopMaIKer 0 croco0ax TeIIOCHA0KEHHUS U Ta30CHA0KEHUS
31aHUM U COOPYKEHUM;

3)urdopmanueil 0 TEIUIOBBIX U T'a30BbIX CETAX B TOPOAAX H
HACEJICHHbIX IYHKTaX;

4)unpopmanment 0 TpaAUIUOHHBIX U aJTbTEPHATUBHBIX HCTOYHHKAX
TeIUIa ISl Hy’K]| TeIUIOCHA0KEeHUS, PEKOHCTPYKLIUH U
KalUTaJIbHOT'O PEMOHTA CUCTEM TEIUIOTa30CHA0KEHUS 1
BEHTWJISLIH

NEeSATEIbHOCTH,
MPUBJICYD UX IS
peuieHus
COOTBETCTBYIOIIUI
¢busuko-
MaTeMaTUYECKUI
anmnapar

3HaTh:

1)a71eMEeHTHI CUCTEM TETIOTa30CHA0KEHUS M BEHTHIISIINY;
2)coBpeMEHHOE 00OpYyI0BaHUE U METOJIbI MPOCKTHUPOBAHUS CHCTEM
TEIJIOTa30CHA0KEHUS W BEHTWJISIIIMHU, a TaK)Ke SKCIUTyaTalluio
PEKOHCTPYKIIUIO 3TUX CUCTEM;

3)OCHOBHBIC HAMPABICHUS] M TIEPCIEKTUBBI PA3BUTUSI CHCTEM

TEIUIOra30CHA0KEeHHsI, KIUMAaTH3alluu 3JaHUi, COOPYXEHHH U
HACEeJIEHHBIX MECT U TOPOJIOB.
YMmerh:

1)paGoTath ¢ IPOEKTHO-CMETHOM IOKyMEHTalleH,
COOTBETCTBYIOLIEH NMPO(UII0 TaHHON AUCIUITUHBI;
2)MCII0JIb30BaTh METO/IbI pacueTa CUCTEM U MHHOBAIIMOHHOTO
000py/10BaHUs TEIIOTa30CHA0KEHNS U BEHTHIALINN

3)BBIOMpATH TUIIOBBIE PEIIEHUS CUCTEM TEIIOra30CHA0XKEHUS,
KJIMMaTH3alu1 HACEJICHHBIX MECT U TOPO/IOB

4) paboTaTh ¢ ”HHOBAI[MOHHBIMU MPHOOPAMH, UCHOIB3YEMBIMU JIJIS
U3MEpEHHS MapaMeTPOB BO3AYIITHO-TEINIOBOTO pexXrMa B
MOMEIEHUAX U XapaKTEPUCTUKH CUCTEM U MHHOBALlMOHHOIO
000pyI0BaHUS B MPOIECCE IKCITyaTAIMH 3aHUH U COOPYKEHUN
Baajern:

1) nuadopmarnueii 0 cnocodax TEMTOCHAOKEHHS M Ta30CHA0KEHUS
31aHUM U COOPYKEHUU;

2) nndopmariret 0 TEIIOBBIX U Ta30BbIX CETSIX B ropoJiax U
HACEJIEHHBIX ITyHKTax

3) ocHOBaMU COBPEMEHHBIX METOJIOB TPOCKTUPOBAHUS U pacueTa
CHCTEM MHXKEHEPHOT'0 000PYIO0BaHUS 3AaHUHN, COOPYKEHUH,
HACEJICHHBIX MECT U FOPOJIOB

OIIK-4

3HAHHUEM IPAaBUI U
TE€XHOJIOTUM MOHTaXa,
HaJaJIK1, UCIIBITaHUS U
crauu B
AKCILTyaTaIuo 1
IKCILTyaTalHIo
KOHCTPYKIUH,
WHXEHEPHBIX CUCTEM U
o0opyaoBaHUs
CTPOUTENIbHBIX
00BEKTOB, 00BEKTOB
KUJIALTHO-
KOMMYHAJIBHOTO
X0351CTBA, MPABUJ
npuéMKU 00pasoB
IPOAYKIHH,
BBIITYCKaeMOU
peanpusITHEM
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4) uadopManrert o0 TpaIUIMOHHBIX U aJTbTEPHATUBHBIX
MCTOYHUKAX TeIUIa JUIsl HyK]l TeTUIOCHA0XeH ! ; MHpopMaIuei o
3ajjauaxX TEXHUYECKOTO  IMEPEBOOPYKECHHUS, PEKOHCTPYKIIUU H
KalUTaIbHOTO PEMOHTA CHCTEM TETUIOTa30CHA0KEHUS U
BEHTHJISIIIMH; 00 SKOHOMHYECKOH 11eJIECO00Pa3HOCTH MTPUMEHSIEMBIX
TEXHUYECKUX PEIICHHUH 10 MOJIEPHU3ALIUU CUCTEM U 000PYIOBaHUS
B IIPOIIECCE KAIMMTAIBHOTO PEMOHTA U PEKOHCTPYKIIUU

AKTYyalbHOCTh TeMbl. TeXHUYECKUH pacyeT MapoNPOHUIAEMOCTH OIpPaKIAIOIIUX
KOHCTPYKLUUH HOKPBITUS SKUJIOTO 37aHMsl " 3aKjI4aeTcs B OCHOBOIIOJIArarouied poiu
pacyeToB TEIIO(PU3NUECKUX CBOMCTB KPOBEJIBHBIX COOPYKEHUH B 3/IaHUSIX ISl COXPAaHEHUS
LEJIOCTHOCTHU M YBEJIUYEHUS CPOKA IKCIUTyaTalUH.

Teopernyeckas 4acTb
ITosscHuTEeIbHAS 3aIIMCKa HpaKTquCKOﬁ pa6OTI)I OTHOCHUTCA K TCKCTOBBIM JOKYMCHTaM

U JI0OJDKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusiMm 'OCTa.
[TosicHUTENEHYIO 3alHCKY CIIEyeT BBIMOJHATH Ha juctax (opmara A4 (297X210 mwm)
MaTepualioB OMUCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM TUCTOM MOSICHUTENBHOM 3alMCKU SIBISIETCS TUTYJBHBIN JIUCT, T1I€ yKa3bIBaeTCs
dbamunus, UMs, OTYECTBO CTYJIEHTA, ero mudp (HOMep 3a4eTHOW KHUKKW) Ha3BaHUE TPYIIIbI
u 1.7. Hagnuch Ha TUTYIBRHOM JIMCTE BBIMOJHSETCS 4epTEXHBIM mpudtoM. [lomyckaercs
opopmiIeHHE THUTYJIBHOIO JHCTa Ha KommbioTepe. Ilpu cocTaBieHun copep KaHUs
(orymaBieHHs) B HEro CjenyeT BKJIIOYaTh Ha3BaHME pPa3zesioB, MOJPA3AEiOoB U IMYHKTOB C
yKa3aHHEM HOMepa COOTBETCTBYIOIIEH cTpaHHIlbl. B KoOHIle pabOThl MPUBOASTCS BHIBOJIBI,
cieNlaHHbIE IPU U3YYEHUH TEMbI KOHTPOJIbHON pabOTHI.

Cokpalate WM J1aBaTh UX B Apyrod (opMyIUpOBKE, TMOCIEIOBATEILHOCTH IO
CPaBHEHHUIO C 3aroJIOBKAaMHU B TEKCTe HeJb3s. B TekcTe KOHTPOJIbHOI paboThl HE JOJKHO
OBITh COKpAIllEHHBIX CJIOB, 332 HCKJIIOYEHHEM OOIIEHPUHATBIX M HCIOJb3YeTCs CIUIOIIHAS
HyMepauus CTpaHulLl.

Bonpocsl u 3a5aHus
OcCHOBHBIE TIOHATHS U ONIPEAEICHUS TEXHUUECKOW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSIHUS TEPMOINHAMUYECKOU CHCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJIUHAMHUKHU.
TepMoInHaMUUYECKUE MPOLECCH HI€ATbHBIX Ta30B.
[Tpsamoii n o6patHbIit nuka KapHo.
VYpaBHEHHE COCTOSIHUS PEATBHBIX Ta30B
OCHOBHBIE TIOHATHS U OTIPEIENIEHUs Mpoliecca 00MeHa TEIIOTO.
Teopus TermonpoBogHOCTH. 3aKOH Dypre.
Tennonepenaya.
. Tennosas uzonsauus.
. Kpurepun nono6ust. Buasl kpurepuaibHbIX ypaBHEHUH.
. Tennonepenava npy KOHAEHCALAH.
. U3nnydyenue.

CoNoORAWNE

e N N
WNEFPO

3ananue.
TenioTexHUYeCKHii pacyeT NepPeKPHITUS HAI HEOTAIIMBAEMbIM TEXIOANOJIbEM
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Onpenenuth TpeOyemMoe COMPOTUBIICHUE TEIUIONEPEAAYH, UCXOI U3 CAHUTAPHO-
TUTUCHUYECKUX TPEOOBAHMIA, ¥ 110 YCIOBHIO SHEPrOCOCPEIKEHHS, 3aTEM BhIOEpEM
HanOoJIbIIIee 3HAUCHHE.

Ilo ycnosuio suepeocoepecenusuaiinem I'COII mo dopmyne (3.1.1)

I'COIT = (20 — (-6,0))*230 = 5980 °C cyT;

Tpebyemoe conpoTHBIICHHE TETUIONEPEIaur OrPaXKIAI0NIeH KOHCTPYKIIUU TIOKPBITHS
onpeaensercs no tadn. 16* CHull 11-03-79*:

I'COII - Ro™
4000 - 3,7
6000 — 4,6

Ro™=4,591 m?°C/Br,

Ilo canumapno-zucueHuyeckum HOpMam.

Tpebyemoe conpoTHBIICHHE TETUIONEpEIaue Orpa)x1aloeld KOHCTPYKIIUU CTEHBI
OIIPEICTIAIOTCS IO hopMyIIe:

Ro™=n*(tz—ts) / At"* o,

CpaBHMBas OJyYeHHbIE 3HAYEHUS TPeOYEMbIX CONPOTUBIICHUH TeIUIonepeaayH,
BEIOMpaeM Hanbombllee 3Hadenue. [Ipuanmaem Ro™=4,591m%/Br.

HpI/IHI/IMaeM CJICAYIOIIYIO KOHCTPYKIIHIO ITOKPBITUA:

=

<_7 << F
o

S

|

IS

1-i1 cnoif — sxene300eTOHHAS TITUTA MEPEKPBITUS
Ri= 0,163 M*°C/Bt

01=0,22m

2-11 cJI0M — yTeIUIUTEIb - IEHOMOIUCTUPOI

v2= 100 xr/m®

A= 0,052 Br/™m °C

02=X, M

3-i1 cnoii — BO3yIIHAs MPOCIOHKa

v3/As= 0,14 M?*°C/BT

03= 0,100 m

4-11 cI10#1 — TOCKHA COCHOBEIE

v4= 500 xr/m

A= 0,18 Br/m °C

04= 0,04, m

Hai/1eM TOJIIMHY TEIUIOM30JISLMOHHOIO CJIOS UCXO/s U3 YCIIOBUS:
Ro>Ro™
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Ro= 1/ st} 6i/ Ai+ 1/ ax>Ro™

Ro=1/8,7+ 0,163+x/0,052+0,14+0,04/0,18+ 1/23 >4,591

x>0,201

npuaumaeM x=0,210 m.

DakTUYECKOe 3HAYCHUE COMPOTUBIICHHS TEIUIONEPEIaun OTPAKIAIOICH KOHCTPYKIIMH
CTeHBI 1o (hopmyie:

Ro%a™=1/8,7+0,163+0,21/0,052+0,14+0,04/0,18+1/23 = 4,724m%*°C/Br.

Pacuer pacnpeznenenust TemnepaTyp B OrpaKIar0INX KOHCTPYKIUSIX.

Pacuer pacnpenenenus TeMneparyp B OrpakJaloliuX KOHCTPYKLUSAX BBIIIOJIHAETCS IOCTIE

YTOYHEHHUS KOHCTPYKIHMUI U ONPEICTICHUS UX ACHCTBUTEIHLHOTO TEPMUUECKOTO
COIIPOTUBIICHUS.

Pacder pacnpeneneHus: TeMreparyp B Orpaxaaronieid KOHCTPYKIIMU CTEHBI.
+30 I
+20

-
+10 I

- 10 I
-20

-30

H
Go=-34.43°C

tn =-35°C

- 40

oll 200 | 130 | 200
| " 540
TemnepaTypa Bo3ayxa BHyTpu nomenieHus - tz= 20 °C;

TemmnepaTypa Bo3ayxa cHapy»xu noMeuienus — ty= - 35 °C;

1-i1 cnoit:

y1= 600 kr/™m

M= 0,26 Bt/m °C

2-11 croi:

v2= 100 xr/m®

2= 0,052 Bt/m °C

3-i1 cnoii:

v3= 600 kr/m®

A= 0,26 Bt/m °C

Ro%= 4,21

Omnpenenum TeMieparypy Ha BHYTPEHHEH MOBEPXHOCTU CTEHBI IO hopmye:
Tou=ta-K* (ts—tu)/ 0ts, (4.1.1)

rae K — xosddurment remnonepenaun, Br/m?°C; K = 1/Ro?;

Os— K0d(DUIIMEHT TeTUIoNepeiayl BHYTpEeHHel TOBEPXHOCTH CTEHEL, 0= 8,7 BT/M?°C;
Ten= 20 — (20-(-35))/0,238 *8,7 = 18,50 °C

Omnpexnenum temneparypy B cedenuu I-Imo dpopmyie:

ti- = ts — (ts — ts)/ Ro®™ Ro'™!, (4.1.2)

rze Ro"'- conpoTusnenue tennonepenaye orpaxiaromieii KOHCTPYKIUHU 10 cedeHusl-|
Ro"! = 1/ as+61/ M1 = 1/8,7+0,2/0,26 = 0,885 m? °C/Br;
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tii= 20 — ((20-(-35))/4,21)*0,885) = 8,44 °C;
Onpenenum temneparypy B ceuenuu II-1Imo popmyne:
ti-n=te— (t—ta)/Ro®*Ro'"", (4.1.3)
rae Ro'""'— conporuBnenne temnonepenade orpaxaaroniei KOHCTpyKIuu 10 ceuenusll-11
Ro""'= 1/ 0y 81/ ha + 82/ A2 = 1/8,7+0,2/0,26 +0,13/0,052= 3,385 M*°C/Br;
tu-u= 20 — ((20-(-35))/4,21)*3,385)= -24,23 °C;
Omnpenenum TemrepaTypy Ha Hapy>KHOW MOBEPXHOCTH 10 (popMyIie:
Tu=tyt+(ts—ta)/ 0*Ro®, (4.1.4)
Ta= - 35 +((20-(-35))/4,21*23) = - 34, 43°C;
Pacuer pacnpenesieHusi TeMneparyp B orpasxjaaolieil KOHCTPYKIHMHU
NMOKPLITHS

@ o= -34,53°C
tu =-35°C <
1z = éé‘ é qC ; "
% x X X / i e -
T i i X ts = -32.55°C fas Kot
B =-32.11°C
o
vy
(o]
T = 17,6°C B
— e

u’=17,7°C

G=18.81°C
te =20°C

T L |
20 10 0 -10 -20 -30 -40

TemnepaTtypa Bo3ayxa BHyTpH nomemenus: tz= 20°C;
TemmnepaTypa Bo3ayxa CHapy»u noMeuienus: ty=-35°C;
1-it cioit: y1= 2500 kr/m>

M= 2,04 Bt/m °C

2-i c710ii: Y= 600 xr/m®

A2=0,17 Bt/m °C

3-it cioit: y3= 100 xr/m®

As= 0,052 Bt/m °C

4-i cnoii: y4= 1800 xr/m®

A= 0,93 Br/m °C

5-it cy10ii: y5= 600 Kxr/m®

As= 0,17 Br/m °C

6-it croit: y6= 600 Kkr/m>

Ae= 0,17 Br/m °C

Ro?= 5,32 M?*°C/Bt

OmnpenenuM TeMIepaTypy Ha BHyTPEHHEH TTOBEPXHOCTH CTEHBI 110 (OopMyIIe:
Ton=ts-K*(ts—tu)/ 0.

Onpenenum Temrneparypy B cedenuu I-Imo dhopmyie:
ti =ty — (ts — ta)/ Ro® Ro'"!

Onpenenum temneparypy B ceuenuu II-1Imo ¢popmymne:
ti-n=te— (ta—ts)/Ro®*Ro'"!

rae Ro'""'— conporuBnenne Temnonepenade orpaxaaroniei KOHCTpyKIuH 10 cedeHnsII-11
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Ro'"™= 1/ ax+81/ M+ 82/ A2
Onpenenum temneparypy B ceuenuu III-11Imo dopmye:
tn-m=te— (ts—ta)/Ro?*Ro' "
rae Ro"'""'— conporuBnenne Temonepenade orpaxaromeii KOHCTPYKIUHK 10 cedenusllI-
I
Ro"M= 1/ as+81/ A1+ 82/ Ao+ 83/ A3 :
Omnpenenum temmeparypy B cedenuu [V-IVo popmyme:
tiv-iv=te— (ts—tu)/Ro?*Ro™ 1Y,
rae Ro'VV— conporusnenne rennonepenade orpakaaromeii KOHCTPYKIUHU 10 ceueHusV-
v
Ro"V"V= 1/ az+81/ A1 + 82/ Ao+ 83/ Aa+ 84/ Ma;
Onpenenum Temneparypy B cedeHun V-Vio dpopmyse:
tiv-iv=ts— (ts—ts)/Ro®*Ro™V Y,
rae RoV"V— conpoTtusienue Temnonepeaaue orpaxaonieil KOHCTPYKIMH 10 cedeHus V-V
RoV"V= 1/ axt81/ A1+ 82/ Ao+ 83/ Azt 4/ hat 85/ As;
OnpenenuM TeMIeparypy Ha Hapy>KHOM MOBEPXHOCTHU O Gopmyie :
TH:tH+(tB_tH)/ aH*ROqD,
Pacuer pacnipenenenust TemrnepaTyp B Orpa)kaarolield KOHCTPYKIUU TEPEeKPHITUS

Haa HEOTAIJIMBACMBIM TCXITOAIIOJIBEM

tu =20°C
\
< <\< = s & = < <

t = 18,93°(C]

= 18.48°C]

)
210 ‘ 100 40‘

/11 =5,64°C

O
bR
:
:

Temneparypa Bo31yxa BHYTpH nometenus: t= 20°C;
Temmeparypa Bo3lyxa CHapyxu nomerenus: ts=5°C;
1-it cnoit: y1= 500 kr/m®

M= 0,18 Bt/m °C

2-i cioii: 62/ A2 = 0,14 m °C/Bt

3-it cioit: y3= 100 xr/m®

As= 0,052 Bt/m °C

4-i cnoii: ya= 2500 xr/m®

A= 2,04 Bt/m °C

Ro%=4, 724 M?*°C/Bt

Onpenenum TeMIiepatypy Ha BHYTPEHHEH MOBEPXHOCTU CTEHBI IO popmyre:
Ton=te-K*(ts—tu)/ .

Onpenenum Temrneparypy B ceuenuu I-1 mo dpopmyne:
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ti =t — (ts — tn)/ Ro? Ro'"!

Ro"! = 1/ as+81/ M1 = 1/8,7+0,04/0,18 = 0,338 m? °C/Br;
Onpenenum temneparypy B cedenuu II-11 mo ¢popmye:
ti-n=ts— (ts—ts)/Ro®*Ro"™"

rae Ro™
Ro'"™= 1/ axt+81/ M + 82/ A2

;Onpenenum Temmeparypy B ceuenud l1-111 mo popmye:
ti-in=te— (ts—ts)/Ro®*Ro'" !

rae R
Il

Ro"™M= 1/ ax+81/ M+ 82/ ho+ 83/ As

COIIPOTHUBIIEHUE TEILIONEpEAaUe orpaxaaromieid KoHcTpyKkuuu ao cedenus -1l

CONPOTUBJICHUE TEIUIONEPEIaue OrpaKAar0Ield KOHCTPYKIHH 10 ceueHusI1I-

OnpenenuM TeMIepaTypy Ha Hapy»KHOM MOBEPXHOCTHU O Gopmyie:

Tu=ty+(ts—tu)/ 0*Ro®,

IIpakTuyeckas padora Ne 5

Tema pabGorbl: TexHMYECKUH pacdyeT NapONPOHUIAEMOCTH OrPAXKAAIOIIUX KOHCTPYKLMH

IMOKPBITHA KUJIOI'O 31aHUA

Heap padorbl: OnpeaenuTs NapoONPOHUIAEMOCTh OTPAXKJAIOUINX KOHCTPYKUUN MOKPBITHS

JKHJIOI'O 3JaHUsA

.3HaHUs, YMeHHs, HABBIKK H (WJIHM) ONBIT [JeATEJbHOCTH, XapaKTepU3yoIlHe 3Talbl

(hopMupoBaHUA KOMIIETEHIUIH

IInanupyemsble pe3yJabTaThl 00y4eHHS MO0 JUCHHILINHE dopmupyemble
(MoayJi10), XapaKkTepu3ylomue 3Tanbl popMupoBaHus KOMIIeTEHIIUH
KOMIIeTEeHIH
3HaTh: OIIK-3
1)ocHOBHBIE HamNpaBlI€HUS M MEPCHEKTHUBBl PA3BUTUS CUCTEM | CHOCOOHOCTBIO
TEIUIOra30CHA0KEeHMsI, KIMMAaTU3alluu 3JaHHUi, COOPYXEHHl U | BBIIBUTH
HAaCEJICHHBIX MECT U TOPOJIOB, €CTECTBEHHOHAYYHYIO

2) OCHOBHBIE DJJIEMEHTBI CHCTEM TEIUIOTa30CHAOXKEHHS |
BEHTUJISIIINH,

3)coBpeMeHHOE 000pYOBaHUE U METO/BI TPOSKTHUPOBAHUS CHCTEM
TEIUIOra30CHA0KEHHUSI U BEHTWIAIHMH, a TaKXKe JKCIUTyaTaluio M
PEKOHCTPYKITHIO ATHX CHCTEM.

Ymers:

1)BBIOMpaTh TUTIOBBIE PEIICHUSI CUCTEM TEIUIOTa30CHA0KEHUS,
KITUMATHU3aI[UU HACETICHHBIX MECT U TOPOIOB;

2)paboTath ¢ MPOEKTHO-CMETHOM TOKYMEHTAIIUEH,
COOTBETCTBYIOIIEH MPOMUITIO JAHHON AUCIUTUIIHHEI;
3)UCIOIb30BaTh METO/IBI PacueTa CHCTEM U MHHOBAITMOHHOTO
000py/IOBaHUs TETUIOTa30CHAOKEHUS U BEHTHIISALINN;

4) paboTaTh C MHHOBAIIMOHHBIMU MTPHUOOPAMU, UCTIOJIB3YEMBIMH JIJIS
HU3MEPEHUS MapaMeTPOB BO3AYIITHO-TEINIOBOTO PEXKIMA B

IIOMCIICHUAX

CYUIHOCTb IIpO0JIEM,
BO3HUKAIOIINX B XOJI€
npo¢eCCHOHATBHON
NesTeIbHOCTH,
MIPUBIIEYb UX JJIS
peLeHus
COOTBETCTBYIOIIHNI
¢buzuko-
MaTeMaTUYeCKUn
amnmapar
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Baaners:

l)ocHOBaMU COBPEMEHHBIX METOJ0B POSKTUPOBAHUS U pacyeTa
CUCTEM UHXXEHEPHOTO 000pYyI0BaHUS 3aHUI, COOPYKEHHI,
HACEJICHHBIX MECT U TOPOJIOB;

2)uHbopMaIren o crocodax TeIIOCHA0KEHHUS U Ta30CHA0KEHUS
31aHUM U COOPYKECHUM;

3)undopmaniveit 0 TEIUIOBBIX U T'a30BbIX CETAX B rOpoJax U
HACEJICHHBIX MyHKTAaX;

4)undopmarireit o TpaAUIMOHHBIX U aJTbTEPHATUBHBIX UCTOYHUKAX
TeIUIa JUIsl HYK]l TETUIOCHA0KEHUS, PEKOHCTPYKITUU 1
KalUTaJIbHOIO PEMOHTA CUCTEM TEIUIOra30CHA0KEHUS U

BCHTUWJIAIINU
3HaTh: OIIK-4
1)3HCMGHTI)I CHUCTCM TCHHOFa3OCHa6)KeHI/I$[ 1 BCHTUJISIIIUH, 3HAHUCM HpaBI/IJI )41

2)COBpCMeHHOG 060py,Z[OBaHI/IC U MCTOJbI HIPOCKTUPOBAHUA CUCTEM | TCXHOJIOI'MHU MOHTAXKa,
TEIUIOra30CHAOKEHU U BCHTUJIAIMHU, a TAKKC OKCILUTyaTalluO0 W | HAJIaJAKW, UCIIbITAHUA U
PCKOHCTPYKIUIO 3TUX CUCTCM; caadyn B

3)OCHOBHBIG HalpaBJICHHUA UM TCPCHCKTUBLI Pa3BUTUA CHUCTEM | OKCILTyaTalluio U
TeHJ'IOI‘aSOCHa6)KCHI/I5I, KIIMMaTHu3alnuu SHaHHﬁ, COOpY)KCHI/Iﬁ " | 3KCILTyaTaluro

HACEJICHHBIX MECT ¥ TOPOJIOB. KOHCTPYKIIHUH,
YmMmers: MH)KEHEPHBIX CUCTEM U
1)paboTaTh ¢ MPOEKTHO-CMETHOM JOKYMEHTAIUEH, 00opynoBaHuUs
COOTBETCTBYIOLIEH MPOMUITIO TAaHHON TUCIUITINHEI, CTPOUTEIIBHBIX
2)uCnoNb30BaTh METO/IbI pacyeTa CUCTEM M HHHOBALIMOHHOTO 00BEKTOB, 0OBEKTOB
000pyI0BaHUS TEIJIOTa30CHAOKEHHS U BEHTUIISIIIUA KHJTUIITHO-
3)BBIOMpATH TUIIOBBIE PEIIEHUS CUCTEM TEIIOra30CHA0XKEHUS, KOMMYHaJIbHOTO
KJIMMAaTU3alliH HACeJIEHHBIX MECT U TOPOJIOB XO3SHCTBA, TTPABHI
4) paboTaTh ¢ HHHOBAIIMOHHBIMH NTPHOOpaMHU, UCTIONB3YEMBIMH JUISL | TPUEMKH 00pa31oB
U3MEPEHUSs TTapaMeTPOB BO3AYITHO-TETIOBOTO PEXXUMa B MIPOYKITUH,
MOMEIIEHUAX U XapaKTEPUCTUKU CUCTEM U MHHOBAI[MOHHOT'O BBIITYCKaeMOM
000pyI0BaHUS B IMPOIIECCE IKCIUTYaTAMH 3MaHUI U COOPYKEHHH PENPUSTHEM
Baanernb:

1) uadopmarnueii 0 cnocodax TEIIOCHAOKEHUS M Ta30CHA0KEHUS
31aHUM U COOPYKECHUM;

2) nnpopmanet o TEIUIOBBIX U Ta30BbIX CETSIX B ropoJiax U
HACEJIEHHBIX ITyHKTaxX

3) ocHOBaMU COBPEMEHHBIX METOOB ITPOEKTUPOBAHMS U pacueTa
CHCTEM HHKEHEPHOTO 000PYI0BAHMS 3JaHUH, COOPYKEHUH,
HACEJIEHHBIX MECT U FOPOJIOB

4) uadpopmanueit 0 TpaIUIIUOHHBIX U aJIbTEPHATHUBHBIX
MCTOYHUKAX TeIIa JUIsl Hy»K]l TeriocHa0XeHus; HpopMauei o
3a/la4ax TEXHUUYECKOTO  MEPEBOOPYKEHUS, PEKOHCTPYKLIUU U
KalUTaJIbHOIO PEMOHTA CUCTEM TEIUIOTa30CHA0XKEHUS U
BEHTHJISLIMH; 00 IKOHOMHYECKOH 11e1eCO00Pa3HOCTH MPUMEHSIEMBIX
TEXHUUYECKUX PEUICHUH M0 MOJAEPHU3ALNN CUCTEM U 000PYAOBaHUS
B ITPOLIECCE KATUTAIIBHOTO PEMOHTA U PEKOHCTPYKIIMH

AKTYaJIbHOCTh TeMbl. TEeXHUYECKHI pacyeT MapONPOHULIAEMOCTH OTPaXIAIOIINX
KOHCTPYKIMW TOKPBITUS KUJIOTO 3[aHusg " 3aKJII04aeTcs B OCHOBOIOJArarouied poiu
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pacyeToB TEIIO(PHU3NUECKUX CBOWCTB KPOBEIBHBIX COOPY)KEHUH B 3JIaHHUAX JUISI COXPaHEHHS
LEJIOCTHOCTHU U YBEIIMYEHHUs CPOKA IKCILTyaTaLuu.

TeopeTnyeckas 4acTb
[TosicuuTenpHas 3anycKa MPakTUYECKo pabOThl OTHOCUTCS K TEKCTOBBIM JOKYMEHTaM

U JI0OJKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusm ['OCTa.
[TosicHUTENBPHYIO 3alHMCKY CIIEAyeT BBIMONHATH Ha auctax (opmara A4 (297X210 mm)
MaTepualioB OIMCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

ITepBBIM JTUCTOM MOSCHUTENBHOMN 3alIUCKHU SIBJISIETCS TUTYJIBHBIN JIUCT, T1I€ yKa3bIBaeTCs
(bamuus, UMsi, OTYECTBO CTYAEHTA, €ro WUdp (HOMep 3aueTHON KHMYKKU) Ha3BaHUE IPYIIIbI
u T.4. Hagnuce Ha TUTYJIBHOM JIMCTE BBINOJHSETCS 4epTEXHBIM IpudToMm. Jlomyckaercs
oopmieHHe TUTYJIBHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHun coaep)kaHus
(ornaByieHUs]) B HEro cjenyeT BKJIIOYATh Ha3BaHMUE PaA3JeNIOB, MOJPA3/l€iOB M IYHKTOB C
yKa3aHHEM HOMepa COOTBETCTBYIOIIEH CTpaHUIBl. B KoHIle paOOThI NPUBOISATCS BBIBOIHI,
C/IeJIaHHBIEC IPY U3YYEHHH TEMBI KOHTPOJIBHOM PabOTHI.

CokpamaTe WIH JaBaTh WX B JPYyrod (OpMYJIHPOBKE, MOCIEAOBATEIBHOCTH II0
CPaBHEHHUIO C 3aroJIOBKaMH B TEKCTE HENb3s. B TekcTe KOHTPOJIBHOIN pabOThl HE JOJKHO
ObITh COKpAILlEHHBIX CJIOB, 332 HCKJIIOYEHUEM OOILEHPUHATBIX U HCIOJIb3YeTCs CIUIOIIHAS
HyMepauus CTpaHulLl.

Bonpocs! n 3axanus
OcHOBHBIE IIOHATHS U ONIPEAEICHUS TEXHUYECKOW TEPMOANHAMHUKH.
VYpaBHEHHE COCTOSHUS TEPMOAMHAMUUYECKON CUCTEMBI.
IlepBbIil 1 BTOPOH 3aKOHBI TEPMOJIUHAMHUKHU.
TepMoanHaMuyecKkue NpoIecchl HealbHbIX Ia30B.
[Tpsamoii n o6patHbIit nuka KapHo.
YpaBHEHHE COCTOSHUS PEATBHBIX T'a30B
OCHOBHBIE TIOHATHS U OTIPEJIeNIEHUs Mpoliecca 0OMeHa TeIIOTO.
Teopus TemnonpoBoHOCTU. 3aKOH Dypbe.
Termonepenayva.
. Tennosas nzonsauus.
. Kpurepun nono6us. Buapsl kpurepuanbHbIX ypaBHEHUH.
. Tenonepenada npy KOHAEHCALAH.
. U3nny4yenue.

CoNoOAWNE

e e
WN RO

3ananue:

IMaponpoHnaeMocTh OrpaskIA0IMX KOHCTPYKIMIA

[TaporpoHUIIaeMOCThIO HA3bIBAETCS CIIOCOOHOCTH BOJASHOTO Tapa MPOHHKATh 4epes
OrpaXJiICHUA B HAIIPaBJICHUH OT 0oJiee BBICOKHX TEMIICPATYP K 0oJiee HU3KHM. HBI/I)KCHI/IG
mapa OCYIIECTBISIETCS 3a CYeT Pa3HOCTH TMapIUalbHBIX JaBIEHUN BOJSHBIX IapoB B
PAa3IUMYHBIX TOYKAX OIpaKaACHUA.

I[To mepe nBWXEHHS Tapa €ro TeMmIeparypa yMEHBIIAeTcs, T.K. YMEHBIIATCS
TEeMIIepaTypa B TOJIIIE OTpaKAeHus. B ciyuae, ecinm TemmepaTypa mapa JOCTHUTHET TOYKH
pPOCHI, TO TPOM3OMAET €ro KOHJACHCAIUS M, CIEIOBATEIbHO, HAKOIJICHUE BIIAaTH B TOJIIE
orpaxxiaronieid KOHCTPYKIH. M30ekaTh KOHICHCAINN B TOJIIIE OTPAKICHUS YIAeTCsl TaIeKO
He Bcernaa. YacTo nmpuxoauTCcss OpUEHTUPOBATHCS HA €CTECTBEHHYIO IIPOCYLIKY OTPaXXICHUS B
teryoe Bpems roxa. I[lpocymka nHamnbonee ahexkTuBHA B OTPaXACHUSIX HU3KHX dTaXeH, B
KOTOPBIX JJaXkKe B OE3BETPHE MOCTYIAET OOJBIIIOE KOJTUIECTBO CBEKETO CYXOT0 BO3yXa, a TaK
K€ B OTPKICHUAX, HETIOCPEACTBEHHO 00IyBaMbIX BETPOM HIIM 00Iy4aeMbIX coiHIeM. s
HEOJaronpHusATHBIX CIIy4aeB LEeIecooO0pa3HO TNPUMEHATh IPOBETPUBAHUE IOMEIIECHUH H
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CHEUHATbHYIO BEHTUIIALIUIO.

Kongencanus Biars B TOJIIE OTPakI€HUS BO3MOXKHA, €CIIM (PaKkTH4ecKasl YIpyrocTh
BOJISIHBIX TIApOB BO3JlyXa €, MM BOJ. CT., JOCTHraeT BEIMYMHBI MAKCUMAaJIbHOU YIPYrOCTH
BOJSIHBIX MapoB E, MM BOJ. CT.. AJisl BBISIBICHUS HAJIUYUS WM OTCYTCTBUS 30HBI BO3MOXHOM
KOHJIEHCALIUU B TOJIIIE OrPakI€HUSI HEOOXOUMO BBIIOJIHUTD CIIEAYIOIIHE:

1. TloctpouTts rpaduk pacupeaencHuss TeMIepaTyp B TOMIE orpaxacHus t=f(x);

2. TloctpouTh NHMHUIO pacrpelesieHUus] B OTPAXKICHUM MaKCUMAJIBHOW YIPYrocTH
BOJSTHBIX 11apoB E = ¢(x)

3. Toctpouth nMHMIO pacmpeneNeHHs] peaJbHON YIPYrocTd BOJSHBIX MApOB € =
P(x);

4. Cpasauth rpadpuxu E = @(x) 1 € = @(X), BBISICHUTh HAJIUYHE 30HBI BO3MOXKHOM
KOHJIeHcanuu (00J1acTh MEXAy TOYKaMH MepeceueHUs TpaduKoB);

1. T'paduxu pacnpeneneHust TemrepaTryp B TOJIIE OrpaxaeHUs ObUIM MOCTPOEHBI B
n.4.

2. CymecTByeT OJHO3HAYHAsI 3aBUCMMOCTh MAaKCHMAaJIbHOTO COJIEPKAHUS BOJSHOTO
napa B BO3JlyXe OT TEMIEPaTyphI:

Ecnu t0, To E(t)=e *1513,89+23,59t/236+t

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

CnenoBarenbHO, 3Hasg paclpeiesieHue TeMIepaTypbl B OrPAXKIACHUHM, MOXHO
OTIpEeAeNIUTh MAaKCUMAJIbHYIO YIIPYTOCTh BOJSHOTO Mapa B TI000M CEYCHHH.

JleficTBUTENBHOE pACIIpeIeTICHUE YIPYTOCTH BOASIHOIO Iapa 3aBUCUT OT BIJIAKHOCTH
BHYTPEHHETO0 M HApY)KHOTO BO3JyXa M BEIWYUHBI COMPOTHUBICHUS MNAPONPOHUIIAHUIO
BHYTPCHHUX CIIOCB OTPXJACHUS. 3HAYCHHUE JICHCTBUTENBHOW YIMPYTOCTH BOJISHOTO Tapa,
KOTOpO€ OBLIIO OBl MPH OTCYTCTBUU KOH/ACHCAIIUU BJIaTH B TOJILE CTEHBDI:

Cx= Cp— (Rbn+ ZSX:an) * (Cb' CH)/ Ron, (53)

rne €= @*Es— ynpyrocts BOISHOIO Mapa ¢ BHYTPEHHEHW CTOPOHBI OTPaXIEHUS, MM.
pT. CT.;

en= O*Eu— ynpyrocts BoJIsHOT0 napa ¢ Hapy>KHOM CTOPOHBI OTPaXKAECHUS, MM. PT. CT.;

Ron— CONPOTHBIEHHE NAPOIPOHUIIAHHIO BHYTPEHHEH TTOBEPXHOCTH CTEHHI, (M24 MM PT
CT)/T;

Ron= 0,021 (M?a MM PT cT1)/r;

Rn— compoTuBieHHe NapoONpPOHUIIAHHUIO B OTpaxIeHUH B M, X;Rn= [di/pi], Toe pi—
KO3 (UILIMEHT MapONPOHUILIAHUAI-TO CII0S OTPaKICHUSI.

ITaponpoHHIaeMOCTh OrpaMIaI0IIel KOHCTPYKIMH CTeHbI
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1. mepBbIii ci0# U3 KEPaM3UTOOETOHHBIX OJIOKOB
01=0,2 M, p1= 0,26 mr/m*uy*[la;
2. BTOpPO CJIOH — MEHOMIOIUCTHPOI
02=0,13 M, p2= 0,05 mr/m*u*Ila;
3-1i cIIo¥ — U3 KepaM3UTOOCTOHHBIX OJIOKOB
03=0,2 M, u3= 0,26 mr/m*uy*[la;
te=20°C — Ep= 2338 Ila;
1= 18,05 °C — E’;= 2064 Ila;
t1=5,02°C — E1= 873,3 Ila;
t2=-21,02°C — E2>= 92,84 Ila;
= -34,26 °C —» E’y =242 Ila;
tu=-35°C — Ex= 22 Ila;

RR:RM+Z§+R”H

M, (20)
2
M -y-Tla
R, =0,027 ———
M2
/i€ COMPOTHUBIICHNE BIarooOMeHy Ha BHYTPEHHEH MOBEPXHOCTH OTPaKICHUS
2
M -u-Tla
R =0,006————
M2

COTPOTUBIIEHUE BIAr00OMEHY Ha HAPY>KHOM MMOBEPXHOCTH OTPAXKICHUS;

O b ~ TONIMHA, M, ¥ KOY(QQUIMEHT MapOIPOHULAEMOCTH, w*/(m-u- Ia), OT/EJBHBIX CIIOCB
orpaxaenusi, npuHuMatoT mo CHwull 23-02-2003 «TemmnoBas 3ammra». CONpOTHBICHUE
HapPONPOHUIIAHUIO BO3YIIHBIX MPOCIOCK B OrPaXKIAIONINX KOHCTPYKIMSAX HMPHHUMACTCS
PaBHBIM HYJTIO HE3aBHCHUMO OT PACITOJIOKEHHUS W TOJIIIUHBI ATUX TTPOCIIOEK.

Rnt= 0,027 + 81/ ua;

Rn2= 10,027 + 61/ pat+ 62/ po;

Rn3= 0,027 + 81/ put 82/ pot 83/ ps;

Rn=Rn3+ 0,005;
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es= 0,55*Es;
ex= 0,85*Ey;
[octpous rpaduku E = ¢(X) u € = ¢(X) 3aMETHO, UTO B CTEHE CYIIECTBYET 30Ha BO3MOXKHOM
KOHJIEHCALlUU, KOTOpas paclojlaraeTcsi B YTEIUIMTEJIEe M Hapy)KHOM CJI0O€ KEepaM3UTHBIX
0JIOKOB.

ITaponpoHnaeMocTh Orpaskaaeil KOHCTPYKUMH MOKPbITUS

Y=19 Er =2 2
en =19 4 [
es =208 [=4 5 ) ® %s‘:’}

29.4 "

300 700 1100 | 1500 1900 2300 2700
{0 0 D A
100 500 900 1300 1700 2100 2500 2900

E,ella

1-i1 cinoit — /6 TIIUTa MOKPHITHS

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

2-1i CIIOH — apOU30JISIIIHS

2= 1,5 Mm,R2= 1,1 mr/m*u*I]a;

3-1i CJIO¥ — MEHOTIOIMCTUPOI

03= 250 mm, pz = 0,05 mr/m*u*I1a;

4-i1 cToil — IeMEHTO-TIecYaHasi CTsHKKa

04=40 mm, 3= 0,09 mr/m*g*[la;

S5- CJI0M — TUAPOUIOIISIIHS (JINHOKPOH )

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

6-i1 cioii — OpOHUPOBAHHBIHN (JTMHOKPOH )

[Toctpous rpapuku E = ¢@(x) u e = @(x) 3aMeTHO, YTO B MOKPBITUU CYHIECTBYET 30HA

BO3MOXKHOH KOHJICHCAITUH, KOTOPAst PAcIioaraeTcs B BEPXHUX CIOSIX KOHCTPYKITHH.
ITaponpoHnaeMoCThb OrpazkIaIeH KOHCTPYKIHH NepPeKPbITUsA
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IIpakTnyeckas padora Ne 6

Tema paGorbl: Temonorepu yepe3 OrpaxkJarolliie KOHCTPYKIMM M OKOHHbBIE U JIBEPHbBIC

IIPOEMBI KUJIOTO 3aHUsA

Hean pa6orsl: OnpenenuTsh TEIIONOTEPU Yepe3 Orpak/Ialoline KOHCTPYKIIMU U OKOHHBIE U

ABCPHBIC ITPOCMBI KUJIOTO 3JaHUA

3HaHMsl, yMeHNsI, HABBIKM U (MJIM) ONBIT JeATeJIbHOCTH, XapaKTepu3yolme

3Tanbl GopMUPOBAHUS KOMIIETEHIUI

IInanupyemMble pe3yJbTaThl 00y4eHHs MO0 JUCHHUIINHE ®opmupyemble
(MoayJ110), XapaKkTepu3ylouue 3Tanbl ()OpMHUPOBAHUS KOMIIEeTeHI[UHU
KOMIIeTEeHIM I
3HaTh: OIIK-3
1)ocHOBHbBIE HallpaBIEHUs W NEPCHEKTUBBI Pa3BUTHS CHUCTEM | CHOCOOHOCTHIO
TEIUIOra30CHA0KEeHHsI, KIMMATU3alluu 3JaHUi, COOPYXEHH U | BHIIBHUTH
HACEJIEHHBIX MECT U FOpPOJIOB, €CTECTBEHHOHAYUYHYIO

2) OCHOBHBIE TEIUIOra30CHA0KEeHUsST U
BEHTWIALINY,

3)coBpeMeHHOe 000PYIOBAaHUE U METOJbI TPOSKTUPOBAHUS CUCTEM
TEIUIOTa30CHA0KCHHUSI M BEHTWISAIMH, a TaKXKe JKCIUTyaTalWio M
PEKOHCTPYKIMIO 3TUX CUCTEM.

Ymers:

1)BBIOMpATH TUIOBBIE PEIICHUS CUCTEM TEIJIOTa30CHA0KEHUS,
KJIMMATHU3aIlM1 HACEJICHHBIX MECT U TOPOJIOB;

2)paboTaTh ¢ MPOEKTHO-CMETHOM JTOKYMEHTAIINEH,
COOTBETCTBYIONICH MPODUIIIO TaHHON JUCITUTUTHHBL
3)ucnonp30BaTh METO/IBI pacyeTa CUCTEM U MHHOBAIMOHHOTO
000pyI0BaHUS TEIJIOTa30CHA0KEHNS U BEHTHIIALINH;

4) paboTaTh ¢ MHHOBAIIMOHHBIMH IPUOOPAMHU, UCTIOTB3YEMBIMU IS
W3MEPEHHS TTapaMeTPOB BO3IYIITHO-TEIIJIOBOTO PEKHUMA B
MTOMEIICHUSIX
Baanern:

1)ocHOBaMU COBPEMEHHBIX METOJIOB MMPOSKTHPOBAHUS U pacuera
CHCTEM WHXEHEPHOTO 000pYAOBaHUS 3/IaHUM, COOPYKEHUH,
HAaCeJIEHHBIX MECT U TOPOJIOB;

2)undopmanueii o cnocodax TEIIOCHAOKEHUS U Ta30CHAOKEHUS
3JaHUN U COOPYKECHMUII;

3)undopmanireii 0 TEIUIOBBIX U Ta30BBIX CETSAX B rOPOJIax U
HACEJICHHBIX MYHKTaX;

4)uadopmarreit 0 TpaAUIIMOHHBIX U aJTbTEPHATUBHBIX HCTOYHHKAX
TerIa I HYX]T TeTJIOCHA0KEeHUsI, PEKOHCTPYKITUU 1
KalUTaJIbHOTO PEMOHTA CHCTEM TETUIOTa30CHA0KEHUS U
BEHTWISAIIUH

SJICMCHTBI CHUCTEM

CYIIHOCTb ITpoOIeM,
BO3HHKAOIMUX B XO0A€
npodeccHoHaIbHON
NeSTeTbHOCTH,
NPUBJICYb UX JJIS
peenust
COOTBETCTBYIOIINI
¢buzuko-
MaTeMaTHYeCKUui
armmapar

3HaTh:

1)351eMEeHTBI CUCTEM TEIIOTa30CHAOKEHHS U BEHTUIISALINM;
2)coBpeMEHHOE 000pYyI0BaHUE U METOJIbl MPOEKTUPOBAHUS CHUCTEM
TEII0ra30CHA0KEHU U BCHTWJISIIMHK, A TAaKKC OKCILTyaTallulo M
PEKOHCTPYKIIMIO 3TUX CHCTEM;

3)OCHOBHBIE HAIlpaBJIIEHUs W NEPCIEKTUBBI Pa3BUTUS CHUCTEM
TEIUIOra30CHA0XKEHUs, KIMMAaTU3alluu 3/1aHui, COOpYXEHHH U
HACCJICHHBIX MCCT U TOPOJOB.

OIIK-4

3HaHUEM IIPABUII U
TEXHOJIOTMM MOHTAXa,
HaJIaJKU, UCIIBITAaHUSA U
Clayu B
JKCIUTyaTalUIo U
JKCILTyaTaluIo
KOHCTPYKIUH,
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YMmeTh: HHXXCHCPHBIX CUCTEM U

1)paboTaTh ¢ IPOEKTHO-CMETHON JTOKYMEHTAIIHEH, 000pyaOBaHU
COOTBETCTBYIOLIEH NMPOMUIIO TaHHON TUCIMILIINHEI, CTPOUTEIIBHBIX
2)KCII0JIb30BaTh METO/IbI pacueTa CUCTEM U MHHOBAIIMOHHOTO 00BEKTOB, 0OBEKTOB
000pyI0BaHUS TEMJIOra30CHA0KEHHS U BEHTUIISILUU KHUITUILHO-
3)BBIOMpATH TUIIOBBIE PEIICHUS CUCTEM TEIIOTa30CHA0KEH NS, KOMMYHaJIbHOTO
KJIMMAaTU3alUK HAaCeJIEHHbIX MECT U T'OPOJIOB XO03sICTBA, TPABUII
4) paboTaTh ¢ ”HHOBAIMOHHBIMHU MPUOOPAMU, UCTIOIB3YEMBIMU IS | IPUEMKH 00pa3IOB
U3MEpPEHUs apaMeTpOB BO3AYLIHO-TEINIOBOIO peXXHUMa B IPOAYKIHH,
MOMELLEHUAX U XapaKTEPUCTUKH CUCTEM U MHHOBALIMOHHOIO BBIIIyCKaEMOM
000pyI0BaHUS B MPOLIECCE IKCILUTyaTALUU 3AaHUI U COOPYKEHHH IpeanpUsTHEM
Baanern:

1) nadopmanueii o cnocodax TEIIOCHAOKEHHS M Ta30CHA0KEHUS
31aHUM U COOPYKEHUM;

2) undopmarivet 0 TEIIOBBIX U Ta30BBIX CETSAX B rOpoJiax U
HACEJIEHHBIX yHKTaX

3) ocHOBaMU COBPEMEHHBIX METOJIOB IMPOCKTUPOBAHUS U pacuera
CHUCTEM MHKEHEPHOT0 000pyAOBaHUS 3/IaHUM, COOPYKEHUH,
HACEJICHHBIX MECT U TOPOJIOB

4) nndopmanuen o TPAAULUOHHBIX U ATbTEPHATUBHBIX
MCTOYHHMKAX TEIUIA JJIs HyK]] TeIUIOCHA0KEHUs; HHPOpManuei o
3aJa4ax TEXHUYECKOTO0  MEePEBOOPYKEHHS, PEKOHCTPYKIIUU U
KalUTaJIbHOT'O PEMOHTA CUCTEM TEIUIOTa30CHA0KEHUS 1
BEHTWISILIMK;, 00 SKOHOMHUYECKOH 11e1eCO00Pa3HOCTH MPUMEHSIEMBIX
TEXHUYECKHUX PEIICHHUH M0 MOJACPHU3AINN CUCTEM H 000PYIOBaHUS
B MIPOIIECCE KAMUTAIILHOTO PEMOHTA U PEKOHCTPYKIIMH

AKTYaJIbHOCTh TeMbI. Pacuer Terionotepu 4epe3 orpakaaroniie KOHCTPYKIIUA U OKOHHBIC
U IBEpHBIE TPOEMBI JKUJIOTO 3/1aHUs

" 3aKJIF0YaeTcs B OCHOBOIIOJIAralolIed POJM PacyeTOB  TEIMIO(PU3UUYECKHX CBONCTB
KPOBENIbHBIX COOPY)KEHUW B 3JIaHUSX AJII COXPAHEHHS IEIOCTHOCTH U YBEIMYEHHUS CpPOKa
IKCILTyaTaI|H.

Teopernyeckas 4acTb
ITosscHuTEIbHAS 3aITMCKa HpaKTH‘IGCKOﬁ pa6OTI)I OTHOCHUTCA K TCKCTOBBIM JOKYMCHTaM

U JI0JDKHA B OCHOBHOM COOTBETCTBOBaTh TpeboBanusiMm ['OCTa.
[TosicHuTenpHYIO 3alMCKy CleyeT BBINOJHATH Ha jJucTtax (opmara A4 (297X210 mwm)
MaTepualioB OMMUCHOTO TeKcTa (pa3mep mpudra — 14, uarepsan — 1,5).

[TepBBIM JTUCTOM MOSICHUTENBHOM 3alMCKU SIBISIETCS TUTYJBHBIN JIUCT, T/I€ yKa3bIBaeTCs
(bamunus, UMsi, OTYECTBO CTYZACHTA, €ro WHUdp (HOMep 3aUueTHON KHMKKH) Ha3BaHUE TPYIIIIbI
U T.4. Hagnuce Ha TUTYJIBHOM JIMCTE BBINOJHSETCS 4epTEXHBIM HpudpTOM. Jlomyckaercs
opopmieHre THUTYABHOIO JIMCTa Ha KommbioTepe. Ilpu cocraBieHuu coaeprkaHus
(ormaByieHUs]) B HEro cjeayeT BKJIIOYATh Ha3BaHHE PA3JIeNiOB, MOJPA3/eioOB M IYHKTOB C
yKa3aHHEeM HOMepa COOTBETCTBYIOIIEH cTpaHHIlbl. B KoHIle pabOThl MPUBOASTCS BBIBOJIBI,
cieNlaHHbIEe IPU U3YYEHUH TEMbl KOHTPOJIbHON paOOTHI.

CokpamaTe WIM JaBaTh UX B JIpyrod (opMyJIHMpPOBKE, MOCIEAOBATEIBHOCTH I10
CPaBHEHHUIO C 3aroJIOBKAMHM B TEKCTE Helb3s. B TekcTe KOHTPOIbHOH paboThl HE JOJIKHO
OBITh COKpAILlEHHBIX CJIOB, 33 HCKJIIOYEHHUEM OOIIEHPUHATHIX M HCIOIBb3YeTCs CIUIOIIHAS
HyMepaius CTpaHULl.
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Bomnpocs! 1 3aganus
OCHOBHBIE IOHATHS U ONPEACICHUS TEXHUYECKOW TEPMOIUHAMUKH.
YpaBHEHHE COCTOSTHUS TEPMOJIMHAMUYECKON CUCTEMBI.
ITepBblii 1 BTOPOI 3aKOHBI TEPMOJIUHAMHUKH.
TepMmoMHaMUUECKUE MPOLECCHI HI€aTbHBIX Ta30B.
[Tpsimoit m oOpaTHBIN K KapHo.
YpaBHEHHE COCTOSIHUS PEAIbHBIX Ta30B
OcHoOBHbIE IOHATHUSA U OTIPeIeTICHHs Mpoliecca 00MeHa TEeTIOTOM.
Teopus TemnonpoBogHOCTU. 3aKOH Dypbe.
Termnmonepenayva.
. TerutoBast U30sLHMS.
. Kputepuu nono6usi. Buasl kputepuaabHbIX YpaBHEHUH.
. Tenonepenava npy KOHAEHCAILIUH.
. U3nyuenue.

CoNoA~WNE

Y
WN PO

3ananmue:

Paccuurath TCIIOMMOTCPpHU YCPC3 OrpaXJaromue KOHCTPYKIHMHU KW OKOHHBIC W ABCPHBIC
IMPOCMBbI
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IIpuaoxenne 1

Tabmuna 1 — ConpotuBieHue Temonepe1auy pa3aInuHbix MaTepuainos npu AT =
50 °C (Txap. = =30 °C, Teuymp. = 20 °C.)

Marepwuain 1 TOJIIIUHA CTCHBI ComnpoTtuBicHue
TeIUIonepe1aie
Rm,

Kupnuunas creHa Tonmmuol B 3 kuprnuya (79 cM) ToMIUHON B 2,5 0,592 0,502

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

kupnud (25 cm)

Cpy6 u3 6peBen O 25 0,550

Cpy0 u3 O6pyca 0,806 0,353

TommuHoi 20 cM Toammuon 10 cMm

Kapxkacnas cTeHa (;ocka + muHBara + gocka) 20 cm 0,703

Crena u3 nenoberona 20 cm 30 cm 0,476 0,709

[lItykaTypka no kupnugy, 6eToHy, neHooeTony (2-3 cm) 0,035

ITotonoyHoe (ueprayHOE) NEPEKPHITHE 1,43

JlepeBsiHHBIE TIOJIBI 1,85

JIBoliHbIE IepEBSIHHBIC TBEPU 0,21

Tabmuua? - TonmmHaa ¥ TEPMUYECKOE CONPOTHUBIICHHE MAaTEPHAIIOB IS yCIOBUIA

MocKBEI U €€ 00J1aCTH

HaumenoBaunue
Marepuaia CTeHbI

Tommmnaa CTEHBI
COOTBETCTBYIOIIIEE
TEPMUYECKOE COMPOTUBIICHUE

u

v

cu

HeoOxomumast

TOJIIUHA [0 MEPBOMY
YCIIOBHIO

(R=1,1°C-m. kB./ BT) n
BTOPOMY YCIIOBHIO
(R=3,33 °C-m. xB./ BT)

ITonmHOTENBIN KEPAMUYECKHUU
KUPIHY

510 mm, R=1,1 °C-m. xB./BT

510 mMm 1550 MM

Kepam3uroberon
(motHOCTH 1200 KI/KY0.M.)

300 mm, R=0,8 °C-M. kB./BT

415 mm 1250 mm

JlepeBsiHHBIHN OpycC

150 mm, R=1,0 °C-M. kB./BT

165 MM 500 MM

JepeBsiHHBIN IIAT c
3aII0JITHEHUEM MUHEPaJIbHOU
Batoi M 100

100 mM, R=1,33 °C-M. kB./BT

&5 mm 250 mm

31




Koxcmpykuyuu cmeH

esignsogm [XB=1 (TY §=05-1175-75)
R RS

v 18-1

Kepamsumodemon

Ayeucmsid Semon
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SRR
SRR
Peteteteteteteld

3

>
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ot
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Taums: pudponumobse Menodemon lasodemon

Munepanobamusie

naums

Koﬁcmézy/(uuu nosnob

nep

020 Imaxa
Kornempyxyuvu N1

M comrainai nos

| ey oo
Xope xodomarun

lazodemon

Kongmpyxuwu N3

Kepamzum

20| |20

Koxcmpykyuu 4epaa Hsix nepexpsimul

Konempyxyuu N1
foroumno necunas (RIxKa

Konempyxyuu N4

menAmean nanes.
[Xese zodemormas nmma

Konempysuuu N5

Kpolenuwas panos.
Tinameinii ymenmunes,
Xope 300emonvian nauma

LHaR Dtiem,
Timminsi ymonmumon,
Xese 308emonvian nauma

8
§

SoTeTOTaTOTeTO0Te
/L
Pudposum

Koncmpysyuu N7

Unonnawunasg manes.
Ko sodemonnas nauma

Pucynok 1 - Koncrpykuuu orpaxkaeHust (CTeH, MOJI0B IEPBOTO 3TAXKA, YePJaUHBIX

MIEPEKPBITHIA )

Tabnuua 3- Bei6op BapuanTa pacuera

- S | Hanvenosamme | _ £ = w w S 2 N o 3| o g
gg—gé paiiona %EW EE E%EEEE §§ EEE 2%5%’: %«:
£ £ 5§ ¥| crpouTensCcTBa E2Z| 2E| 254 2E3| £¢ be i8] 53 EE| & ¥
§3 2% (ropo) S| 585|525 5A2| 25 SER|{ 58 & 58
= =] E S ¥ oo z © T ol T X o o 3 5 8 | s &3 g %) = O
2855 S8 | & |S%8 S |FE c=iNgg g | &
R & 2 S - Sle | A
01; 99 Yepkecck C 1 2 1 K, 95°C T, B. 4,21 4 5
02,98 | Apsrup C-B 2 1 2 K,95C | OT.n | 432 | 4 8
03; 97 KucnoBosck B 3 4 3 K, 95°C T, B. 4,43 4 5
04; 96 HeBMHHOMBICCK I0-B 4 2 4 K, 95°C T, u. 4,54 4 8
05; 95 IaTuropck (0] 1 3 2 K, 95°C T, B. 4,65 4 5
06; 94 CraBpomnoJn 10-3 2 4 3 K, 95°C T, H. 4,36 4 8
07; 93 Kpacnogap 3 3 1 4 K, 95°C IT, B. 4,47 4 5
08; 92 Tuxopenx C-3 4 3 1 K, 95°C T, u. 4,52 4 8
09; 91 Hanbuuk C-B 1 4 3 K, 95°C AT, B. 4,63 4 5
10; 90 Pacros-Ha-J[oHy B 2 3 4 K, 95°C T, u. 4,24 4 8
11; 89 Hanpuuk I0-B 3 2 1 K, 95°C IT, B. 4,45 4 5
12; 88 Tuxopenk (0] 4 1 2 K, 95°C T, u. 4,56 4 8
13; 87 KpacHonap 10-3 1 2 4 K, 95°C T, B. 4,67 4 5
14; 86 CTaBponois 3 2 1 1 K, 95°C T, u. 4,23 4 8
15; 85 ITaruropck C-3 3 4 2 K, 95°C T, B. 4,34 4 5
16; 84 HeBunHOMEBICCK B 4 2 3 K, 95°C AT, u. 4,55 4 8
17; 83 KucnoBonck 10-B 1 3 1 K, 95°C T, B. 4,66 4 5
18; 82 Apsrup (0] 2 4 2 K, 95°C T, u. 4,27 4 8
19; 81 PacroB-Ha-J{oHy 10-3 3 1 3 K, 95°C T, B. 431 4 5
20; 80 Yepkecck 3 4 3 4 K, 95°C T, u. 4,42 4 8
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21; 79 KpacHonap C-3 1 4 2 K, 95°C T, B. 4,64 4 5
22: 78 CTaBponoin 10-B 2 3 3 K, 95°C AT, H. 4,25 4 8
23; 77 Apsrup IO 3 2 4 K, 95°C AT, B. 4,36 4 5
24; 76 PactoB-Ha-J[oHy 10-3 4 1 1 K, 95°C T, u. 4,47 4 8
25; 75 Hanpuuk 3 1 2 3 K, 95°C T, B. 4,51 4 5
26; 74 Kucnosoack C-3 2 1 4 K, 95°C T, u. 4,32 4 8
27: 73 Tuxopenk (0] 3 4 1 K, 95°C T, B. 4,24 4 5
28; 72 Yepkecck 10-3 4 2 2 K, 95°C AT, H. 4,65 4 8
29; 71 Iaruropck 3 1 3 4 K, 95°C T, B. 4,46 4 5
30; 70 HeBuanOMBICCK C-3 2 4 1 K, 95°C JAT, u. 4,57 4 8
31; 69 Kpacrozap 10-3 3 1 2 K, 95°C AT, B. 4,23 4 5
32; 68 Yepkecck 3 4 3 3 K, 95°C AT, H. 4,62 4 8
33; 67 CraBpomnoJn C-3 1 4 1 K, 95°C T, B. 4,31 4 5
34; 66 Tuxopenk C-B 2 3 2 K, 95°C T, u. 4,45 4 8
35,65 | Apsrup B 3 2 3 K,95C | JT,s. | 456 | 4 | 5
36; 64 PactoB-Ha-J[oHy 10-B 4 1 4 K, 95°C T, n. 4,67 4 8
37; 63 Hanpuuk 10 1 2 2 K, 95°C T, B. 4,41 4 5
38: 62 KucnoBonck 10-3 2 1 3 K, 95°C AT, H. 4,32 4 8
39; 61 Tuxopenk 3 3 4 4 K, 95°C T, B. 4,24 4 5
40; 60 KucnoBonck C-3 4 2 1 K, 95°C AT, H. 4,53 4 8
41: 59 IIsaTuropck I0-B 1 3 3 K, 95°C T, B. 4,47 4 5
42: 58 CTaBponoin (0] 2 4 4 K, 95°C AT, u. 4,65 4 8
43: 57 HeBuHHOMBICCK 10-3 3 1 1 K, 95°C AT, B. 4,53 4 5
44: 56 Pacros-na-J{oHy 3 4 3 2 K, 95°C AT, u. 4,32 4 8
45; 55 Apsrup C-3 1 4 4 K, 95°C AT, B. 4,44 4 5
46; 54 Hanpunk B 2 3 1 K, 95°C AT, u. 4,61 4 8
47: 53 Yepkecck 10-B 3 2 2 K, 95°C AT, B. 4,35 4 5
48; 52 IlaTuropck j{0) 4 1 3 K, 95°C AT, H. 4,53 4 8
49: 51 HeBuHHOMBICCK 10-3 1 1 2 K, 95°C AT, B. 4,27 4 5
50; 00 Kpacrozmap 3 2 2 1 K, 95°C AT, H. 4,32 4 8
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