I[IPUJIO)KEHUE K PABOYEU ITPOI'PAMME JIUCLJUIT/IUHB]

MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCUNCKOU
OEJIEPALINN

(enepanpHOE roCyJapCTBEHHOE OIOIXKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcLIero oopazoBanus «HoBocubupckuil rocy1apcTBeHHbIN
ApPXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CHUOCTPUH)»

Kadenpa TemiorazocHa0keHUs M BEHTWIALIUT
(HaumeHnosarnue Kageopwi)

~\
OOKYMEHT MOAnMCAH
SNEKTPOHHOW NOAMUCHLIO
CepTudmkat: 41EOED25EA33E6F1A454F26B330C6026
Bnapeneu: Bensiesa EneHa MaenosHa
OencteuteneH: ¢ 24.03.2023 go 16.06.2024
. J

®OHJI
OLIEHOYHBIX CPEJCTB

MO YYEBHOM JUCHUATIJIVHE

CrpourenbHas Teruiohu3nKa
HAumMeHoBaHUue auCuu}’lﬂqul

08.03.01 CtponTenbCTBO

KOO U HAUMeHOBaHUe Hanpaeilenus nOOZOmOBKM/CI’ZEZ{MafleOCmM

TerorasocHa0keHue 1 BCHTHUJIAIINUA
naumenosanue OIOII BO (nanpasnennocms/ npoguis )




1 DopMHpPOBaHHE KOMIIETEHIIMH, KpUTEPUH OLICHUBAHUA KOMIIETEHIMH, IIKAIbI
OlleHUBAHUS
OnenuBanue (GopMUpOBaHHS KOMIETEHIM MPOM3BOIUTCS HAa OCHOBE IOKa3aTelield OLEHUBAHMSA,
YKa3aHHBIX B 11.2.2 paboueil mporpaMMbl TUCIUTLTAHBI.
CBs3b KOMIIETECHIIMI, WHAWKATOPOB IOCTM)KEHUS KOMIIETCHLIMH M TOKa3aTelel OICHWBaHUS
(pe3ynpTaToB 00YUYCHHS IO TUCIUILIMHE) IpUBEIcHA B 11.2.2 pabodei mporpaMMbl JUCITUTIINHBL.

1.1 Dopmuposarue KoMnemeHyull
OneHNBaHUE YPOBHSI OCBOCHHS O0YYarOMIMMCSI KOMIIETCHIIUN OCYIIECTBISETCS C MOMOIIBIO (opM
MPOMEKYTOYHOM aTTECTAI[MK U TEKYIIero KOHTPoJisl. DopMbI MPOMEKYTOYHOM aTTECTAllMU M TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH T10 TUCIUIUIMHE, C TTIOMOIIBIO KOTOPBIX POU3BOJIUTCS OIICHUBAHKE, YKa3aHBI B
y4ueOHOM T1aHe U B 11.4.1 paboyeit mporpaMMbl AUCITUTIIMHBL.
B pe3ymbrare OCBOSHHS MHUCHUIUIMHBI Y OOYyYaromerocss JOJDKHBI OBITh C(HOPMHPOBAHBI
KOMIICTCHIIHH:

HanmeHnoBanue kareropuu Kon n HanMeHOBaHHE KOMITETCHITHH
(Tpynmbl) KOMIETEHIIHA

TeopeTuueckas Kommerenmus OITK-1.

dbyHIamMeHTaIbHAs Cnocoben peutams 3a0a4u npopheccuonanbHol 0esimeIbHOCHU HAd OCHOBe

MOJTOTOBKA UCNIONIL30BAHUS MEOPeMUYECKUX U NPAKMUYECKUX OCHO8 eCeCTN8EeHHbIX U
MEeXHU4eCKUx HayK, a maxdHce MamemamuyecKko2o annapama

TeopeTuueckas Kommerenmus OITK-3.

npodeccuoHaibHAast Cnocoben npunumams peuieHus: 8 NpoheccuoHaIbHOU chepe, UCNOb3YS

MOJTOTOBKA meopemuyecKue 0CHOBbL U HOPMAMUBHYIO 0A3Y CIMPOUmMebCmed,

cmpoumeﬂbﬁoﬁ quycmpuu U HCUTUUHO-KOMMYHAIbHO20 xo3sucmea

HccnenoBanus Komnetenmus OITK-6.

Cnocoben yuacmeosams 8 NPOeKmMuposanuu 00vbeKmos CmpoumeibCmad
U HCUTUWHO-KOMMYHATILHO20 XO3AUCMBA, 8 NOO2OMOBKE PACUEMHO20 U
MeXHUKO-9KOHOMUYECK020 0O0CHOBANHUIL UX NPOEKMO8, Y4aACmE08amy 8
Nn0020MosKe NPOEeKMHOU OOKYMEHMAYUl, 8 MOoM YUcie ¢ UCNOIb308AHUEM
cpedcme asmomMamusupo8aHHO20 NPOEKMUPOBAHUSL U bIUUCTIUMENbHBIX
NPOCPAMMHBIX KOMNIIEKCO8

1.2 Kpumepuu oyenusanusi KomnemeHyuil U WKauibl OYeHUSAHUS
[Ipn mnpoBeneHWM TPOMEKYTOUYHOW arTecTaliiki B (QOpME IK3aMeHa WCIONb3yeTCs IIKaja

OIICHUBAHUS: «2» (HEYIOBIETBOPUTENIHHO), «3%» (YAOBIETBOPUTEIBHHO), «4» (XOPOII0), «5» (OTIUIHO).
TlokazaTenamu OLICHUBAHHUA ABJIAIOTCA 3HAHHWA, YMCHHUA W HABBIKU o6y11a}01uerocs1, IMOJIYYCHHBIC
IIpHU U3YUCHUHN JUCHUITIINHBI.
Kputepusimu orieHUBaHUsI TOCTHKEHUS TTOKa3aTeNei SBISIOTCS:

IToka3arenn

Kpurepuii onieHnBanus
OLICHUBAHUS

3HAHWS TEPMHUHOB, ONIPENEIICHNUN, TOHATUH;

00BEM OCBOEHHOT'O MaTepHala, YCBOCHHE BCEX TeM, Pa3/IeNOB TUCIUIUIMHEI;
3HaHMA MOJTHOTA, CACTEMHOCTh, IPOYHOCTh 3HAHMII;

MPaBUILHOCTh OTBETOB HA BOIPOCHI;

YETKOCTh M3JIOKEHHS] U3YYEHHOT0 MaTepuaa;

CTETeHb CAMOCTOSITEIILHOCTH BBITIOTHEHUS IEHCTBHS (YMEHHS);
OCO3HAHHOCTH BBITIOJTHEHUS IEHCTBUS (YMEHUSA);

VYmMmenusa




YMEHUE aHAJIM3UPOBATh U3YYEHHBII MaTepUAIL;

YMCHUC BI)I6I/IpaTb MCTOJUKY BBIIIOJHCHHS 3alaHN

YMCHUC BBITIOJIHATL 3aJlaHUA pastquﬁ CJIOKHOCTH,

HaBbIKHM CaAMOITPOBEPKH, KAYECTBO C(bOpMI/IpOBaHHBIX HaBBIKOB;,

HABBIKW aHAJIM3a PC3YJIbTATOB BLIITOJHCHHA 3aI[aHI/II71, pPCIICHUA 3a/1a4,

Hasriku

HaBBIKH MPEJICTABICHUS PE3YJIbTATOB PEIICHUS 3a/1a4, Ka4eCTBO OhopMiIeHUS
3aaHUi;

HaBBIKM 00OOCHOBAHMS BBINOJIHEHUS 3a,[[aHHI>i, IIPUHATHA pemeHI/Iﬁ;

6BICTpOTa 1 Ka4CCTBO BBIIIOJTHCHUA SaﬂaHI/If/’I.

2 TunoBbie KOHTPOJIbHbIE 3aJaHUA /1JIs1 OlleHNBaHNUs (JOPMUPOBAHUS KOMIETEHIHIt
NP NPOBeIeHUH MPOMeKYTOUHON aTTecTaluu

2.1 Ilpomedicymounas ammecmayus no OUCYUNTIUHE
®opma(bl) IPOMEKYTOUHON aTTECTALUU: IK3AMEH

[TepeueHsb THIOBBIX BOITPOCOB (3aIaHUI) JIsl MPOBEICHUS 3a4eTa B 6 cemecTpe:

Ne |  HaummeHoBanue Tumnossle Borpockl/3a1aHusl Kon Haumenosanue
paszena bopmupyemoit IPUMEHSEMbIX
JUCLIUILINHBI KOMIIETCHIIMH OLICHOYHBIX
CPEJICTB
1 | Tennonepenaua OcCHOBHbIE IOHATHS U YpaBHEHUS OIIK-1 DK3aMeHaIMOHHBIH
4yepe3 Hapy»KHbIe TEIUIONEepe1adHy. ourer,
OrpakIAI0IIKE TennonpoBonHocTs. KoHBEKIUA. Kypcosas pabora,
KOHCTPYKLIUU. N3nyuenmue. Pa3HoypoBHEBBIE
TennoTexHUYECKHUE CBOICTBA 3a/a4y,
CTPOMUTENIBHBIX MAaTEPUAJIOB. Tect
[TopucTOCTh M IMIIOTHOCTH, BIIAXKHOCTB,
TEIJIONPOBOJHOCTD, TEINIOEMKOCTB,
TEILIOBOE U3JIyYEHUE.
2 | Tennonepenaua Pacuér conporuBnenus remionepenaye OIIK-3 DK3aMeHallMOHHbIN
IIPY CTAMOHAPHOM | HAPYXKHBIX OIPa)KJarolux OIIK-6 ouner,
TEIJIOBOM IIOTOKE. | KOHCTPYKLIU. Kypcosas pabora,
ConpoTuBienus U Ko3pPUIUEHTHI PasnoypoBHEBBIE
TEIJIOO0T/Ia4y Ha BHYTPEHHEN U 3aJa4H,
HapyKHOH NOBEPXHOCTSAX NOMEILECHHUS. Tect

TepMudeckoe conpoTUBIIEHNE
orpaxaenus. Teronepenayda yepes
MHOT'OCJIOMHYIO CTeHKY. [IpuBenennoe
COIpPOTHUBIIEHUE Terionepenaye. Pacuér
TEMIIEpaTypbl B OTPAKIACHUU.
HopmupoBanue conpoTtuBieHus
TeIIonepeiaye HapyKHbIX
OTpaXKJICHHIA.

PacueTrHble mapameTpbl HApyKHOM
Cpebl Ul TeIUIOTEXHUYECKUX
pacuetoB. PacueTHble mapameTpbl
BHYTPEHHEr0 MUKPOKJIMMATA.
TpebOyemoe conpoTHBICHUE
TEIIoNepeaye HapyKHOU
OTpaXKJIAIOIIEH KOHCTPYKIIUH.
DKOHOMHUYECKH I1esieco00pa3Hoe




COIIPOTHUBIICHUE TETLIONEpeIaye
OTpaKJaoUIEd KOHCTPYKLHUH.
Temneparypusbie nossi. OCHOBHOE
muddepeHnranbHOe ypaBHEHHE.
OcHoBHOe muddhepeHIuanbLHOe
YpaBHEHUE U METO/IbI €r0 PEIICHUS.
Meto1 KOHEYHBIX pa3sHOCTeH. Penenue
B IIPSIMOYTOJIbHBIX KOOP/IMHATAX.
[TpuOnmxeHHble HH)KEHEPHBIE METO/IBI.

Termnonepenaya
pu
HECTAIMOHAPHOM
TEIJIOBOM MOTOKE.

HecrannoHapHslii TEILUIOBOM peXUM
OrpaKJaroie KOHCTPYKIIMH U
IIOMELICHUS.

OcHoBHoOe nuddepeHmanbHOe
YPaBHEHHUE TEIIONPOBOAHOCTH.
Metopl pemieHns 3a1aq
HECTAallMOHAPHOW TEILIONEepeIayn.
MeTo KOHEUHBIX Pa3HOCTEN.
MopennpoBaHue IpoLeccoB
TEIUIONEepelayy B HECTAMOHAPHBIX
YCIIOBUSX.

TennoycBoenue. Koaddunuent
TEIIOYCBOCHHUsI MaTepurala.
Ilokazaresnp TENI0BON UHEPLUU CIIOS,
MHOTOCJIOMHOM OTpaKJarolei
KoHCTpykuuu. Koapoumment
TEIUIOYCBOCHHMS BHYTPEHHEN
MIOBEPXHOCTHU OTpaKJaroIei
KoHcTpyKuuu. Koaddumrent
TEIUIONOTJIOEHHS OrPaXAAroIIen
KOHCTPYKLIUU.

TemnoycToMunBOCTh. XapaKTepUCTUKU
TEIJI0YCTOMYMBOCTH HapPY>KHBIX
orpaxaeHuil. TemioycTron4uBoCTh
TTOMEIIIECHUH.

Bo3saelicTBue COIHEYHOM pagualuy Ha
OrpaKJaroIfe KOHCTPYKLIUH.
NHTEHCUBHOCTH COTHEYHOM pavialliu.
BnusiHue conHeuHol paguanuu Ha
TEMIIEpaTyphbl HAPYKHOI MTOBEPXHOCTH
orpaxenus. Koapduunent
MTOTJIOIIEHUS TETUIOTHI COTHEYHON
pajuaLny.

OIIK-1
OIIK-3

DK3aMEHAIMOHHBII
ouer,

KypcoBas pabora,
PazHoypoBHEBBIC
3a/1a4H,

Tect

Bo3aymneiit
PEXUM 3/1aHUS.

Bosnyxonponunanue yepes
OrpakJAroIIre KOHCTpyKIMH. PazHoCTh
JIABJICHUI HA HAPYKHOU U BHYTPEHHEU
ITOBEPXHOCTAX OTPaXKAAFOIINX
KOHCTpYKLUN. BO31yX0NpoHUI1aeMOCTh
CTPOMUTEIIBHBIX MAaTEPUAJIOB.
Bo31yXxonpoHHUIIaeMOCTh OrpakICHUM.
ConpoTuBieHHE BO3yXONPOHUIIAHUIO.
Bennuuna koaddunmenta
TEIUIONEPEIayy OIPaXkICHUs C YYETOM

OIIK-1
OIIK-3

DK3aMeHaIMOHHBII
ourer,

Kypcosas pabora,
PasnoypoBHEBBIE
3ajau,

Tect




WH(PWIBTpAIIK BO3TyXaA.
HuddepenunanbHoe ypaBHEHHE
TEMIIEPaTYPHOTO IOJISI TUIOCKOTO
OrpaXXJIeHUs IPH WHOUIBTPALIUH.

BnaxxHocTHBIN
PEXKUM 3]IaHUS.

OO01111e NOHATHUS O BIAXKHOCTHOM
peXKUMe HapYKHBIX OIPaKICHUM.
3HaueHue BIAXKHOCTHOTO pexuMa.
[TpuauHBI TOSBIICHUS BJIard B
HapYXHBIX OIPaXICHUSX.
OTtpunarenbHbIE TOCIEICTBUS
YBJIQKHEHUS HAPY>KHBIX OTPaKIAI0LINX
KOHCTpYKIUU. OlLleHKa BIAXKHOCTH
MaTepuana.

Konnencamust 1 copOIusi BOJISIHOTO
napa. Bnaxxnocts Bo3ayxa.
Konaencanus Biaru Ha TOBEPXHOCTH
orpaxxaeHusi. Mepsl IpoTUB
KOHJICHCAIIMU BJIaTH HA TIOBEPXHOCTH
orpaxacaus. CopOus u aecopOoIusi.
[Taponiponnnaemocts. Haxoxaenue B
OTpaKJICHUH MapooOpa3HOH BiIary.
Huddysus BonsHOTO Napa uepes
orpaxaenue. Koaddunuent
MapOIPOHUIIAEMOCTH MaTepraa.
[IpoBepka Ha BO3MOXKHOCTb
KOHJICHCAIIMH BJIaTH B TOJIIIIE
HapYXKHOTO OTpakJeHUsI. Mephl IPOTUB
KOHJICHCAIIMU BJIaT B OTPKICHUH.

OIIK-1
OIIK-3

DK3aMEHAaIMOHHBII
ouer,

Kypcogas pabora,
Pa3znoypoBHeBbIE
3a/1a4H,

Tect

TennorexHnyeckue
0COOEHHOCTH
OTJENbHBIX YacTeH
HapyXHBIX
OrpaxkICHUI

HapyxHnslie yrisl creH. CTbIkn
Hapy’KHBIX CTCHOBBIX ITaHEJICH.
TennonpoBoaHbIE BKIIFOYEHUS
OrpakJaronX KOHCTPYKUUN. OKOHHbIE
po€msbl. [IpnurHbI MOHMKEHUSA
TEMIIEPATyphl B HAPYKHOM YTIIy.
Mepsl, IpUHUMAaEMBbIE K ITOBBIICHUIO
TEMIIEpaTypbl Ha BHYTPEHHEN
IIOBEPXHOCTH yIJIa.

Pacuer Temneparypel Ha BHyTpeHHEN
IIOBEPXHOCTHU MIPSAMOYT'OJIBHOTO
TEIIONPOBOIHOTO BKIIFOUEHHS.
TemneparypHbI€ I10JI5 CTEH Y OKOHHBIX
IIPOEMOB.

OIIK-3
OIIK-6

DK3aMeHaIMOHHBII
ouer,

Kypcosas pabora,
Pa3zHoypoBHEBBIE
3ajauy,

Tect

TeruiooOMeH B
IIOMEIICHUU.

JIyaucThbIii, KOHBEKTUBHBIN, OOIIIHIA
TEIJI000MEH B NoMelleHur. Biusaue
OrpakJIar0IINX KOHCTPYKIUNA Ha
KOM(OPTHOCTH TETUIOBOM 00CTaHOBKH B
IIOMEIICHHUU.

OCHOBHBIE 3aKOHBI U3JTYYCHUS.
Papnannonnas remmeparypa
noMereaus. OcoO0eHHOoCTH
KOHBEKTHUBHOT'O TEIZIOOOMEHA Ha
MOBEPXHOCTH B momenieHun. Cucrema

OIIK-1
OIIK-3

DK3aMeHAIMOHHBIN
ourer,
Pa3noypoBHeBbIE
3aJ1a4u,

Tect




ypaBHEHUH TEIJI000MEHA B
noMenleHuu. Temneparypa
MTOMEILIEHUS.

TenoBoii 6ananc yenoBeka. OCHOBHbIE
MOHSTHSI, OTHOCSIIIINECS K
MHUKPOKJIIMMATY IMOMCIICHU.

2.2 Ilpomesicymounas ammecmayus 8 popme 3auumaul Kypcogou pabomsl
Tema kypcoBoii padotsl: «TenjioTexHnyecknii pacyer HAPYKHbIX OIPaKACHUI»
CocTaB THIIOBOTO 32/1aHUS HA BBINOJHEHHE KYPCOBOH padoThI:

. Palion mocTtpoiiku 31aHus.
. KiimmaTtnueckue XxapakTepUCTUKHU paiiOHA TOCTPOUKH:
- TEeMIIEpaTypa HAPYKHOTO BO3TyXa Han00JIee XOIOHOU MATHAHEBKH tyo;
- CpelHsAg TeMIepaTypa OTOMUTENBHOTO nepuoa toy;
- IPOJIOJKUTENBHOCT OTOMUTENBHOTO TIepruoaa Zoy;
- CpeIHsS TeMIIEpaTypa HAPYKHOT'O BO3yXa HanbOoJIee X0JI0JHOTO MecsIa ty;
- pacyeTHasi CKOPOCTh BETpa Il 3UMHETO Iepuoja (MakCUMallbHas U3 CPEIHHX CKOPOCTEH) 1Mo
pymMmOam 3a sSTHBapb, MOBTOPSAEMOCTb KOTOPBIX cocTaBmsieT 16% u Gonee V,
- OTHOCHUTEJIbHAS BJIQXKHOCTh HAPY>KHOTO BO3/1yXa Py,
. XapakTepucTUKa 3/1aHusl:
- sxkmutoit oM 5-10 sTaxkei;
- BBICOTA TIEPBOTO 3TAXKa 3 M, MOCTAEAYIOMHUX 2,7 M.
. XapakTepuCTUKA MOMEIICHUS:
- )KUJIasi KOMHATa;
- pacueTHas TemrepaTypa B nomenieann t; = 20°C;
- pacdyeTHasi OTHOCUTEINIbHAS BIAYKHOCTh BHYTPEHHETO BO31yxa @p = 50%.
. KoHcTpykiins HapyKHBIX CT€H BbIOUpaeTCs 10 BapHUAHTY.
. Pa3meps! MIUTH 4epAauHOTO MEPEKPBITHS BEIOUPAIOTCS 110 BAPHAHTY.

. KoHCcTpyKIIHs osna yepaaqHoro nepeKkphITHs.




KoHCTpYKIIMM MaTepHaJioB HAPYKHBIX CTeH
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1, 5 — runcoBsiif OOGUIHBOYHEIM

pacteop (p=1800 kr/x’); et (p=800 xr/m’);
2 — WIazKa U3 CHIIHKATHOrO 2,4 — KianKa U3 IITMHAHOTO
uprmya (p=1800 xr/m’); xkuprmraa (p=1800 xr/a’);
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et (p=800 xr/m’); nucr (p=800 Kr/M);
2 — wiafKa U3 NIMHAHOTO 2 — KJ1a/iKa U3 TIMHAHOTO
kuprmaya (p=1600 xr/m’); xuprmaa (p=1600 kr/m’);
3 — ITUTH MHHEPAJIOBATHEIE 3 — IIATEI MHHEPAJIOBATHEIC
xectkue (p=300 kr/m’); xectiue (p=300 kr/m’);
4 — BO3y1UHAas BERTWIALIMOHHAS 4 — 11eMEHTHO-TIECYAaHBIH pacTBOp
T0JI0CTE, COOBMmAaIomasics ¢ 1o cetke pabuua (p=2200 kr/m’,

Hapy>KHBIM BO3ZlyXOM

A= 1,4 Bt/(MK)
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KoHcTpykuus nmoJia 4epaa4Horo nepeKpbITus

Bb10op pa3zmepoB IUIUTHI EPEKPHITHS

KoncTpyknus nona 4epAayHoro nepexpuITus:
] — ueMenTHO-Necyanbli pacTBop (p = 1800 kr/M’); 2 — Kene3o6eronHas IyCTOTHas
mmta (p = 2500 kr/M>); 3 — wmTs MUHEPAIOBATHEIC KECTKHE Ha CHHTETHYECKOM CBSI-
syromreM (p = 200 xr/m’) :

Pazmepst Howmep BeInanHOrO BapuaHTta
ILUTHTHI, 1 2 3 4 5 6 7 8 9 0
MM
Ol 180 | 200 | 220 | 240 | 260 | 280 | 300 | 320 | 340 | 350
d 150 | 150 | 160 | 160 | 170 | 170 | 180 | 180 | 190 | 190
L 200 | 210 | 210 | 220 | 220 | 230 | 230 | 240 | 240 | 250
10.
11. KoHcTpyKIMs moJjia nmepBoro 3Taxka
12.
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KOHCprKuPUI 110J1a NIEPBOI'O dTaXKa:

1 — nocka cocnoBasi (p = 500 Kr/M3); 2 — Bo3nyuHas npocioika (8, = 0,04 m);
3 — IWIMTHI MUHEPATOBATHBIC JKECTKHE HA CHHTETHYECKOM CBS3YIOLIEM (p=200 xx_‘/M’);
4 — nanens nepeKphITHA XKene3o6eToruan (p = 2500 kr/m’)




Conep:kaHue NOSICHUTEIbHOM 3aNIMCKU

1. Pacuet k03¢ duIneHTOB TEIUIONEpeIauy Yepe3 Hapy>KHbIE OTpakIalolue KOHCTPYKIUH.

1.1 Pacuer k03 dUIIMEHTOB TEILIONEPEIad Yepe3 HAPYKHYIO CTEHY.

1.2 Pacuer k03 dULIMEHTOB TEIIONEpEIaYH YepPe3 MO YePAAYHOTO MTEPEKPHITHS.

1.3 Pacuer k03 dUIIMEHTOB TEIIONEpEIaYH Yepe3 MO MEPBOro dTaxka (Ha MOBAJIOM).
1.4 Pacuet k03 PUIIMEHTOB TEIUIONEpEaun Yepe3 3aMOTHCHUS CBETOBBIX IIPOEMOB.

2. PacueT conpoTuBIICHUS BO3AYXONPOHUIIAHHUIO OTPAKAAIONINX KOHCTPYKIIUH.

2.1 Pacuer pa3HOCTH /1aBJICHUN HAa HAPYKHOW U BHYTPEHHEH MOBEPXHOCTAX OTPasKIAFOIINX
KOHCTPYKLUH..

2.2 OnpeneneHue TpedyeMoro COpoOTUBIEHUS BO3yXOIIPOHUIIAHHUIO.

2.3 PacueT conpoTHUBIICHHSI BO3yXOIPOHHUIIAHUIO HAPYHKHON CTEHBI..

3. Pacuer TEMIICPATYPHO-BJIAXKKHOCTHOI'O pEIKUMaA HaPY)KHOﬁ CTCHBI.

3.1 Onpenenenue oOIIETO COMPOTUBICHUS MAPOIIPOHUIIAHUIO HAPYKHOMN CTEHBI.

3.2 Pacder IIOTHOCTH TIOTOKA BOJISTHOTO TIapa Yepe3 HapyKHYIO CTCHY.

3.3 Pacuer pacnpeneneHus TeMIepaTypbl, KPUBBIX MAKCUMAIBHON U (DaKTHUECKOU yIIPYTOCTH
BOJISTHOTO T1apa TI0 TOJIIIUHE HAPY>KHOW TCEHBI.

3.4 AHanu3 KpUBBIX yIIPYrocTH BOASIHOTO Hapa.

4. IIpoBepka BOZMOKHOCTH KOHJICHCAIIUH BJIard HA BHYTPEHHEH MOBEPXHOCTH CTEHBI, yria.
5. [IpoBepka HEOOXOJUMOCTH YCTPOUCTBA TAPOUBOIISILIHOHHOTO CIIOSL.
6. OnpeneneHne COMPOTUBIICHUS BO3TyXOMPOHUIIAHHUIO.

6.1 OnpeneneHue CONPOTUBICHHS BO3IYXOMPOHUIIAHUIO HAPY>KHOM CTEHBI.
6.2 Onpenenenre CONPOTUBIICHUS BO3TYXOMPOHUIIAHUIO OKHA, 0aTKOHHOM JIBEPH.

7. BnusiHue MHQMIbTpalMK BO3/lyXa Ha TEMIIepaTypy BHYTPEHHEH OBEPXHOCTH U KO3 PULIHEHT

TCILIONCpCaAaqn.

1.
2.

I'paduxnu
KoHCTpyKIIMM HapyKHBIX OTpakI€HUH.
KpuBbIX TEMIIEPATYPHO-BIAKHOCTHOTO PEKUMA PEXKMMA HAPYKHOM CTEHBI.

IlepeyeHb TUIIOBBIX MPUMEPHBIX BONPOCOB /IJIsl 3aLIUTHI KYPCOBO# padoThl H/HJIN KYypCOBOI0O

NMpoeKTa:

1. TlocnmenoBaTenbHOCTH MPOEKTUPOBAHUS OTPAKAAIONINX KOHCTPYKITHIA.

2. HcxonHble TaHHBIE AJISl IPOSKTUPOBAHUS OTPAXKAAIOIINX KOHCTPYKLHUHA.

3. BbI0OOp HCXOAHBIX TAaHHBIX, pACYETHBIE TApaMEeTPhl BHYTPEHHETO U Hapy>KHOT'O BO3/1yXa, yCIOBUS
JKCIUTyaTallMy OTPAKAAIOIINX KOHCTPYKITHH.

4. PacyeT TOJIIHUHBI YTEIIISIONMET0 CI0S OMHOPOIHON M HEOTHOPOIHONH MHOTOCIOHHOM OTpaXKJaroIiet
KOHCTPYKIIUH.

5. Pacuer TOMMIMHBI YTETIAIOUIETO CIOS HAPYKHOH CTEHBI, YePAaYHOT0 U MOABAIBHOTO MTEPEKPBITHH,

6. Pacuér MHOTOITYCTOTHOM >Kelie300€TOHHOI IIIUTHI IEPEKPHITHSI.

7. Pacuér Temmepatypsl 10 CEYEHUIO OTPaKAAIONIEH KOHCTPYKIHH.

8. Pacuér remmeparyphbl 10 CEYEHHUIO OTPaKJAIONIEH KOHCTPYKIIMH HAPYKHOH CTEHBI.

9. TemIoTeXHHUUECKHIA PacUET HEOTHOPOAHBIX KOHCTPYKIIMH C BO3IYITHOMN MPOCIONKOH.

10. TerroTeXHUYECKUN pacyeT CBETOBBIX MPOEMOB. TeIIOTEXHUUECKUH pacdyeT Hapy>KHBIX JBEpeil.
11. Pacyét BIa)KHOCTHOTO PEKHUMa OTPAXKAAIOINIEH KOHCTPYKITUH.
12. Pacyér BIaXHOCTHOTO pPEKMMa HapY)KHOH CTEHBI.

3 Meroanyeckue MaTepuaJibl, ONpeae/siioliue MpoueIypbl OlleHUBAHUSA
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[Iponenypa mnpoBeneHUs IPOMEKYTOUHOM aTTECTAlMM M TEKYILEro KOHTPOJS YCIEBAEMOCTH
pPErIaMEHTUPYETCsl JIOKAJIbHBIM HOPMATHBHBIM aKTOM, ONPEACIIOIINM IOPAJOK OCYILIECTBICHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalli 00y4aroIuxcsl.

3.1 Ilpoyedypa oyenusanus npu npogeOeHUU NPOMENCYMOUHOU ammecmayuu 00y4arouwuxcs no

oucyuniune 8 hopme sK3amena u/uiu ougddepeHyuposanrHo2o 3avema (3awema ¢ OYeHKoll)
[TpomesxyTouHas arTecTanus Mo AUCIUILIMHE B (PopMe sx3amera TIPOBOIUTCS B 6 cemecTpe.

Ucnonw3yrorcss KpuTepuM M IIKala OLEHUBaHUS, ykazaHHble B 1.1.2. OIlleHKa BBICTaBISETCA
MpEenoiaBaTesieM HHTETPAIBHO 110 BCEM MOKA3aTeNsIM U KPUTEPUSIM OLICHUBAHUSI.

Hwxke npuBeneHbl npaBuia ONEHUBAHUS (OPMHPOBAHUS KOMIIETCHIMH 1O TOKA3aTENI0 OICHUBAHUS

«3HaHU.
N YpoBEeHBb OCBOEHHUS U OLICHKA
Kpurepuit
OLlCHUBAHNSL «2» «3» «» «5»
(HeYIOBJIETB.) (ymoBieTBop.) (xopor110) (oTIIMYHO)
3HAHUS He 3naer 3HaeT TEpMUHBI U | 3HAET TEPMHUHBI U | 3HAET TEPMHUHBI U
TEPMHUHOB, TEPMUHOB U onpeeseHus1, HO OTpeIeTICHUs, onpeeeHus,
onpeJeIeHuH, onpeneaeHun JIOITyCKaeT JIOITyCKaeT MO>ET KOPPEKTHO
TIOHSTHUH; HETOYHOCTHU B psAJIe HeOoJIbIINe chopMyIIUPOBATH
(hopMyIHpOBOK HETOYHOCTHU IIPU ux
bopMyITUpOBaHUHT CaMOCTOSTEIILHO
00BemM He 3naer 3HaeT TOJBKO 3naer matepuan | Obmagaet TBEPABIM
OCBOEHHOTO 3HAYUTEIILHON OCHOBHOM JMCHUTLITAHBI B Y TIOJIHBIM 3HAHHEM
Marepuana, 4acTH MaTepuala Marepuan MOJTHOM 00BbEME, Marepuana
YCBOEHHE BCEX JUCITUATITUHBI JTUCHUTITAHEI, HE JIOTTyCKaeT JUCITUATIITUHBI,
TEM, pa3/IesioB YCBOMJI €T0 HEKOTOpbIE BIIAJI€ET
JUCIUTLTUHBI; JeTaneu HETOYHOCTH T10 JOTIOJTHATETLHBIMHU
HEKOTOPBIM TEMaM 3HAHUSIMU
MOJIHOTA, 3HaHuA Jaér HenoJiHbIE Jaér noctarouHo Jlaét nmonuele,
CHUCTEMHOCTb, Marepuana OTBETHI HA YETKUE U MOJHbIE pa3BEPHYTHIE
MIPOYHOCTH OecCUCTEMHBIC, | BOIMPOCHI [0 TEMaM OTBETHI HA OTBETHI HA
3HaHU; HE OTBEYAeT Ha JTUCLUTITUHBI, BOIIPOCHI, MOCTaBJIEHHBIE
OOJBIITUHCTBO OTBEYaeT JOTTyCKast BOITPOCHI TTO BCEM
BOITPOCOB IO HEYBEPEHHO HETOYHOCTHU TeMaM
TeMaM JUCITUTUTUHBI,
JUCHHUTIIUHBI
NIPaBUJIBHOCTh HenpasunsHo OtBeuaer Ha psij OtBeuaer Ha [aet BepHbIE
OTBETOB Ha OTBEYAET Ha BOIIPOCOB BOIPOCHI YBEpPEHHBIE OTBETHI
BOITPOCHI; OOJIBIITUHCTBO MPaBUIILHO, HO HE MPaBUILHO, HO Ha BCE BOIPOCHI.
BOIIPOCOB, YBEPEHHO, €CTh €CTh HETOUHOCTHU
JIOMTYCKAeT OIIMOKH B OTBETAX
rpyOble OITMOKH
YETKOCTh WN3naraer 3nanus | M3maraer 3HaHus ¢ Hznaraer Marepuan
W3JI0KEHUS 0€e3 JTOTu4YeCcKon HapyIICHUSIMH B MaTtepual W3JIaraeT YeTKO U
M3yYEHHOTO MOCJIeI0BATENLHO JIOTUYECKOU JIOCTAaTOYHO YETKO, | MOCIEI0BaTENbHO,
MaTepuaa; CTH, HE MocJIeIoBaTeIbHOC | 0e3 HapyIIeHH B MOXET TPaMOTHO
CONPOBOXKIAET TU. Beimonusier JIOTUYECKOU aHAIN3UPOBATh.
OTBET MOSICHAIOIINE IIOCJIEI0BATEIBbHOC Brmmonnser
PUCYHKaMHU, CXEMBbI U PUCYHKHU TU. Beimonusier MOSICHSIOIINE
cxemamu HEOPEeXHO U C MOSICHAIOIINE PUCYHKHU U CXEMBI
omuoKaMu PUCYHKHU U CXEMBI TOYHO U
KOPPEKTHO U AKKypaTHO,
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IHOHATHO

pacKphIBast
MOJTHOTY
YCBOCHHBIX 3HAHUI

Hitxe IIPUBCACHBI IIpaBUjIa OLUCHHBAHUA (bOpMI/IpOBaHI/Iﬂ KOMIICTCHIIMHM 110 ITOKAa3aTeiro OLICHHUBAHUA

«Y MEHUY.
. YpoBEeHb OCBOEHUSI M OLICHKA
Kpurepuit
OLICHUBAHNS «2» «3» «4» «5»
(HEYTOBJICTB.) (ymoBieTBop.) (xopor110) (0TIIMYHO)
CTCIICHb He moxer HcneiTeIBaCT Brmmonuser Bremonaser
CaMOCTOSITEILHO | CaMOCTOSATEIBHO 3aTPYyJIHEHUS TIPU 3aJlaHnue 3aJlaHue
CTH BBIINOJIHUTH BBIIOJIHCHUU CaMOCTOSTEIBHO, CaMOCTOSTEIILHO,
BBIITOJTHCHUSA 3aJlaHnue 3aJIaHuM, rpaMOTHO MOXKET
JIEUCTBUSA TpedyeTcs MOMOIIIb BBIOMpAET WCIIOJIb30BaTh
(ymeHus); MperojaBaTesis B CTaHJapTHYIO HECTaHJapPTHYIO
moadOope METOTUKHI METO/IUKY, METO/IUKY,
U JIUTEPATYPbI UCIIOJIb3YET HCIIOJIb3YET
HY)XHYIO HY)XHYIO
JuTEepaTypy npu auTepaTypy npu
HEOOXOIMMOCTH HEOOXOIMMOCTH
OCO3HAHHOCTbH Bremonnser Bremonnser Breimonnser Breimonnser
BBIIIOJTHCHHUS 3aJIaHHUsA 110 3aJJaHHs 3aJaHus 3aJIaHus
JIercTBUSA npumepy, He O0CO3HAHHO, HO OCO3HAHHO, OCO3HaHHO, 0€e3
(ymenus); OCO3HaHHO, HE JienaeT rpyobie JOTTyCKast OImUOO0K U
MOJKET OTBETHUTH OIIIMOKH, MOXKET HEIOYCThI, MOKET | 3aMEUaHHU, MOXKET
Ha BOIIPOCHI OTBETUTH HA YBEPEHHO OTBETUTH | YBEPEHHO OTBETHUTH
MpenoiaBaress BOIIPOCHI Ha BOIIPOCHI Ha BOIIPOCHI
M0 AJITOPUTMY M | TIpENoAaBaTeNsl O | TPENoJaBaTess Mo | MpernoiaBaress 1Mo
METOIUKE aNrOpUTMy U NrOpUTMy U AIrOPUTMY U
perieHus METOJIMKE PEIICHHsS | METOJUKE PEIICHUSI | METOJIUKE PEIICHUS
yMEHUue He umeer HcneITEIBaeT Jlemaer CaMOCTOSTEIIEHO
aQHAJIM3UPOBATh | HABBIKOB aHAJIHM3a 3aTPYIHEHHUS C KOPPEKTHBIE aHATN3UPYET
W3Yy4YEHHBIN M3y4YEHHOTO (dhopMynupoBaHuEM BBIBOJBI 10 M3y4YEHHBIN
Marepua, Marepuana, KOPPEKTHBIX U3YYEHHOMY Marepual, JeaaetT
BBIBOJIOB IO Marepuany, KOPPEKTHBIE
M3y4EHHOMY BBIBOJIBI
Marepuany
yMEHUE He moxer HcneiTeiBaeT bes 3atpynHeHni [Ipumenser
BHIOUpATH BHIOpAThH 3aTpyAHEHUS 110 BEIOMpaeT TEOPETUUECKHUE
METOINKY METOIUKY BBIOOPY METOJIUKH CTaHAPTHYIO 3HAHUSA IS
BBIIIOJTHECHHS BBIIOJTHECHHS BBIIIOJIHCHUS METOAUKY BBIOOpA METOIUKH
3a7aHus; 3aJaHui 3aaHuN BBITIOJTHEHUSA BBITIOJTHEHUS
3aJaHuM 3aJaHuM
YMEHHUE He nmeer HNmeet HaBbIKK HNmeet HaBbIKK HNmeeT HaBbIKK
BBIIIOJIHATH HaBBIKOB BBIIIOJTHCHUS BBIIIOJIHCHUS BBIIIOJTHCHHS KaK
3aJJaHUs BBIIIOJTHEHUS TOJIBKO TIPOCTHIX TOJIBKO CTaHJAPTHBIX, TaK
pazIuyHOM y4eOHBIX 33JaHUN | THIOBBIX YUCOHBIX CTaHJapTHBIX Y HECTaHJAPTHBIX
CJIOKHOCTH; 3aaHuNI y4eOHBIX 3aJJaHUN | YYEOHBIX 3aJIaHUN
Hwxke mpuBeneHbl mpaBwia OleHWBaHUS (HOPMHUPOBAHMS KOMIETEHIIMH IO TIOKA3aTeNi0 OLCHUBAHUS
«HaBBIKIY.
\ Kpurepunit YPpoBEHb OCBOEHUSI M OLICHKA
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OLICHUBAaHUA «2» «3» «4» «5»
(HeyTOBJIETB.) (ynoBneTBop.) (xopor110) (oTIIMYHO)
HaBBIKU HaBpiku HNmeet HaBbIKK HNmeeT HaBbIKK NmeeT HaBbIKK
CaMOIIPOBEPKH, CaMOTMPOBEPKU CaMOIPOBEPKH, HO CaMOIIPOBEPKH, CaMOIIPOBEPKH,
KauecTBO OTCYTCTBYIOT BBIITOJIHSIET XOpOIIO HaBbIKH
chopMUPOBaHH 3a/1aHust c(hopMHUPOBaAHBI BBITIOJIHEHUS
bIX HaBBIKOB; HEYBEPEHHO HaBBIKH 3a/1aHUI
BBITIOJTHEHUS chopMUPOBAHBI
3aJIaHuM, HO
JIOTTyCKaeT
HETOYHOCTHU IIPU
BBITIOJIHCHUH
HaBBIKM aHAJIW3a Henaer UcnbiTeiBaeT Henaet CamocrosiTensHO
pe3yabTaToOB HEKOPPEKTHBIE 3aTPYIHEHHUS C KOPPEKTHBIE aHATN3UPYET
BBIIIOJIHEHUS BBIBO/IbI (dhopMynupoBaHueM BBIBOJIbI 110 pe3ynbTaThl
3a/IaHHH, KOPPEKTHBIX pe3ynbTaTam BBITIOJIHCHHS
pelieHus 3a1ay; BBIBOJIOB pelieHus 3aJaumn 3alaHUI
HaBBIKA He moxer Berimoausier Beimonusier Beimonusier
MPEACTABICHUS | MPOUJUIIOCTPUPOB MOSICHAIOIINE HOSICHSOIIINE MOSICHSOIINE
pe3yabTaToOB aTh PEIICHUE CXEMBI U PUCYHKH | PHUCYHKHU U CXEMBI | PHUCYHKH M CXEMBbI
pelieHus 3a1a4, 3a1a4u HEOPEeXKHO U C KOPPEKTHO U BEPHO U aKKYpaTHO
KauecTBO MOSICHSIOIIIMH omuoKaMu MTOHSITHO
odopmieHus cxemamy,
3a/1aHMI; PUCYHKaMH
HaBBIKU Jomyckaer Homyckaer Jomyckaer He nomyckaer
000CHOBaHUS rpyOble OIMOKHU OIIMOKY TIpH OIIMOKY TIpH OLIMOOK MpHU
BBITIOJTHEHHS] | TPU 0OOCHOBAHUH BBITTOJITHEHU U BBITIOJIHEHUH BBITIOJIHEHUH
3aJaHuH, METOJTUKH 3aJaHUN U 3aJlaHUi, alITOPUTM 3aJaHIH
MIPUHATHUS BBITTOJIHEHUH MPUHATUU BBITIOJIHEHU S
peueHui; 3a/1aHUM, HE aJroOpuTMOB 3a/1aHUs] BEPHBIN
MOXET MPUHSTh BBITTOJTHEHUS
BEPHOE PEIICHUE 3aJaHui
OBICTpOTA U 3ananus Beinonnser Brinonnser Brimonnser
KauecTBO BBITIOJTHSIET C 3a/IaHusl C 3a/IaHMs YBEPEHHO, | 3aJaHusl yBEPEHHO,
BBITIOJIHEHUS HU3KUM JIOCTaTOYHBIM C XOpOILIUM C BBICOKUM
3a/IaHHM. KaueCTBOM, Ka4eCTBOM Ka4yeCTBOM Ka4eCTBOM
KpalHe MEJUICHHO

3.2 Ilpoyedypa oyenusanus npu nposeoeHUuU NpoOMedHCYymoyHou ammecmayuu 00yyanuuxcs no
oucyuniune 8 popme 3auema
He npenycmotpeHo.

3.3 Ilpoyedypa oyenusanus npu nposeOeHUU NPOMENHCYMOYHOU ammecmayuu 00y4anuuxcs no
oucyuniuxe 8 ghopme 3auumsl Kypcosoi pabomul

[Ipomemypa 3ammThl KypcoBOM pabOThIl (KypCOBOTO TIPOEKTa) OMNpeaesieHa JIOKaJIbHBIM
HOPMATUBHBIM aKTOM, OIPEACISIONINM MOPSAIOK OCYIIECTBICHUS TEKYIIET0 KOHTPOJS YCIEBAEMOCTU U
MTPOMEKYTOYHOM aTTECTAIIMH O0YJIAFOIIIHXCSI.

[TpomMexyTodHas aTTecTalus Mo TUCIUILUIMHE MPOBOIUTCS B (hOpMe 3aIIUTHI KypCOBOH pabOTHI B
6 cemectpe.

Hcnonk3yeTcs mikana W KpUTEPUM OICHWBaHWS, yka3aHHble B 1.1.2. [lpomemypa oreHuBaHUS
3HAHWUW U HaBBIKOB MpHBeJeHa B 11.3.1.
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4 KoHTpoJbHBIE 32]JaHUA 1JI1 OLIEHUBAHUA (DOPMHUPOBAHUS KOMIIETEHIMI
NP NPOBEICHUM TEKYIIero KOHTPOJIsl 10 JUCHUILINHE
TumnoBbie KOHTPOJBHBIC 3a/IaHUS AJIs OLICHUBAHUS (POPMHUPOBAHUS KOMIICTCHIIUN U MPOIICTYPHI
OLICHUBAHUS [PU IPOBEICHUH TEKYILIETO KOHTPOJISI IPEICTABIEHBI B COOTBETCTBYIOIIMX MTPUIIOKEHUAX
dOC.
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Obszamenvhoe npunodxcenue A
Dopma IK3AMEHAUUOHHO20 Dunema

MUHUCTEPCTBO HAYKU U1 BbICHIEI'O ObPA3OBAHUA
POCCHUMCKOW ®EJEPALIMU
¢benepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUpeKICHHE
BhIcIero oopazoBanus «HoBocHOMpCKUil rocyJapcTBEeHHBIN
ApPXUTEKTYPHO-CTPOUTENBHBIN yHIBepcuTeT (CHOCTpUH)»

Hampasnenue 08.03.01 CTpouTenscTBo

(KOO U HaUMEHOBAHUEe HANPABGIEHUsL NOO2OMOBKU/CREYUATbHOCIL)

HaumenoBanne OITOIT BO TemnorazocHaGeHre U BEHTUISLAS
(npounb noocomosku/ npoepamma/cneyuanuzayus)

Kadenpa TennorazocHaOxeHUs 1 BEHTHIISIIUU
(HaumeHosaHue Kageopsi)

I[I/ICIII/IHJII/IHa CTDOI/ITGJH)HBJI TGHJIOd)I/I?;I/IKa
(HaumeHo8aHUe OUCYUNTIUHDL)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Bnaxunocts Bo3ayxa. TemmepaTypa TOUKH POCHI.
2. DakTopbl, BIUSIONINAC HA TEINIOTEXHUYECKHUE CBOMCTBA MAaTEPHAJIOB.

R
CocraButenb % ;///4% /) 0.B. bouapuukosa
/ (noonucw)
3aBeyronuit kadeapoit % P.I1I. Mancypos
(noonucs) v
«5» JIeKaops 2022 r.
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Obs3amenvhoe npunodxcenue b

Odhopmnenue npumepos mecmoeswix 3a0anuil

MMHUCTEPCTBO HAYKH 1 BbICIIEI'O OBPASOBAHMA
POCCUNCKOUN ®ENEPAIIMN

(enepanpHOE roCyJapCTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcLIero oopazoBanus «HoBocubupckuil rocy1apcTBeHHbIN
APXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUTET (CHOCTPUH)»

Kadenpa Tennoeazocnaboicenus u eenmunsayuu

Ne CopnepxaHue 3a1aHus IIpaBuUIBHBIN OTBET Komnerenuus Bpewms
3aJJaHMs BBIITOJIHEHUS
3aJJaHus,
MUH
3a/laHus 3aKPHITOTrO THIA

1 JlyuucTblil TEMII000MEH [Tpoucxoaut 3a cuer OIIK-1 3
XapakTepu3yeTcs CIeAYOUMMU pacrpocTpaHeHUs
HOKa3aTessIMU: JIEKTPOMAarHUTHBIX
- [TpoucxomuT MeX 1y IBUKYIIUMCS BOJTH

Y HETIOJIBUYKHBIM BEIIECTBAMU B
paznuuHoM (a30BOM COCTOSTHUU

- [Ipoucxonut 3a cuer
pacrpocTpaHeHHs
AIIEKTPOMATrHUTHBIX BOJH

- KonnyectBo Teruta onpenensercs
KOA((HUIIMEHTOM TEIUIO0TIA4H

- KonnyectBo Teruna onpenensercs

kod(duUImeHTOM
TEIJIONPOBOAHOCTH
2 KoHBekTHBHBIN TeI000MeH IIpoucxogut Mexy OIlK-1 1
XapaKTEepU3yeTCsl CIAEAYIOIUMU JBUKYLIUMCS U
MOKa3aTesIMU: HETIOABIKHBIM
- [IpoucxoauT MeXy IBUKYLIIUMCS BELIECTBAMH B
Y HEeTIOJIBUKHBIM BEIIECTBAMU B pa3ianyHOM (a3oBOM
pa3IM4HOM (a30BOM COCTOSIHUU COCTOSTHUU
- [Ipoucxonur 3a cuer
pacnpocTpaHeHHs

AJIEKTPOMArHUTHBIX BOJIH
- [IpoucxoauT 3a cUeT coymapeHus
MOJICKYJI BEIECTBA

- KonnuectBo Termia onpeensercs

Kod(uUImeHTOM
TETUIONPOBOHOCTH
3 TennoycToMunBOCTh HAPYKHBIX CBoiicTBO OIIK-1 2
OTPaKICHUI 3TO: MOJIJIEP>KUBATh
- CBOICTBO NTOAICP/KUBATH OTHOCUTEILHOE
OTHOCHUTEIIEHOE IMTOCTOSTHCTBO MOCTOSTHCTBO
TEMIEPATYPbl MOBEPXHOCTH NPHU TEMIEPATYPhI
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NEPUOTUYECKH U3MEHSIOIINXCS
TEIJIONOCTYIUIEHUAX

- TennmoBast nHEpLUS OTPAXKIACHUS
- BennunHa ymeHbleHus
aAMIUIUTYIbI KOJIeOaHus
TEMIIepaTyphl Ha BHYTPEHHEU
MIOBEPXHOCTHU 10 OTHOLIEHUIO K
Hapy>KHOM NOBEPXHOCTHU

- Bennunna 3aTyxaHus
TEMIEPATYPHBIX KOIeOaHU
Hapy’KHOT'O BO3/lyXa B TOJIIIIE
OTpaXIACHUS

MOBEPXHOCTHU MPU
MEePUONYECKHI
U3MEHSIOIINXCS

TEIJIONOCTYTUICHUSIX

MaxkcumainbHas ynpyroctb
BOJSTHOTO I1apa 3T0:

- JlaBiieHHEe HaCBILIEHHOTO Mapa Mpu
JTAHHOM Temueparype

- [I10THOCTB HACBIILIEHHOTO NTapa
IIPU JAHHOU TeMIlepaType

- TepMHuueckoe cCONpOTUBIICHHUE
HACBIIIEHHOI'O 11apa P TaHHOU
TeMIeparype

- ConpoTuBiieHue
NapOIIPOHULIAHUIO IIPU JAHHOU
TEMIIepaType

JlaBreHue

HACBIIIIEHHOT O 11apa Ipu

JAHHOU TeMmIepaType

OIIK-1

TermnoéMKoCTh 3TO:

- CBOIMCTBO MaTepHAJIOB TOTJIONIATh
TEIJIO MPHU MOBBIIICHUHN
TEeMITepaTyphl

- CnocoOHOCTh MaTepHana
MPOBOAMTH TEIUIO YEPE3 CBOIO MaccCy
- CBOICTBO MaTepHalia OT/1aBaTh
TEIUIO B OKPYKAIOIILYIO CpeNy B
BUJIE JTYYUCTON SHEPTUU

- OTHoOIIEHNE MacChl K 00beMY I
JTAHHOTO BEIIECTBA

CBolicTBO MaTepHalioB
MOTJIOLIATh TEIJIO IPU
HOBBILICHUH
TEMIEPATYPhI

OIIK-1

Bnaxsb1il BO3ayX

- TSDKEJIEE CYXOro

- JIeT4e CyXoro

- OJIHOTO BeCa C CyXUM

JIerye cyxoro

OIlK-1

IIpu orcyrcTBUHM BEeTpa Ha
MOBEPXHOCTAX HAPYKHBIX CTEH:

- Ha HmoxHUX dTakax HaOromaeTcs
UHGUIBTpaIUs BO3yXa, Ha
BEPXHUX — IKCPUIBTpALIUS

- Ha HmkHEX 5Takax HaOIomaeTcs
SKCHUIBTPALHS BO3yXa, HA
BEPXHUX — UHOUIBTPAIS

- Ha Bceil moBepXHOCTH 31aHUS
HaOro1aeTCst UHUIbTpALUs

- Ha Bceil moBepXHOCTH 31aHUS
HaOII0TaeTCs SKCHUIBTPAITHS

Ha HmxHUX dTaxax
HaOI0MaeTCs
UHOUIBTpaLus
BO3/lyXa, HA BEPXHHUX -
sKkchuIbTpanus

OIIK-6

TennooOMeH TEMIONPOBOTHOCTHIO

- [Tpoucxonur 3a cyet

OIIK-1
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XapaKTepU3yeTCs CIEAYIONMMHA
MOKa3aTeIsIMH:

- [TpoucxomuT MEX1y TBUKYIIIAMCS
Y HETIOJIBUKHBIM BELIECTBAMU B
pa3InIHOM (a30BOM COCTOSTHHH

- [Ipoucxoour 3a cyer
pacrpocTpaHeHHSI
AIIEKTPOMArHUTHBIX BOJIH

- [IpoucxomuT 3a cyer coynapeHus
MOJIEKYJI BEI[ECTBA

- KonnyectBo Teruia onpenensercs
KOA((HUIIMEHTOM TEIUIOOTa4H

- KonnyectBo Teruia onpenensercs
k02 urmeHTOM
TEIUIOPOBOIHOCTH

- KosmuectBo Temna
IPOTNIOPIIMOHAIILHO YeTBEPTOM
CTETIEHU TeMIEePaTypPhl

COyJapeHUsT MOJICKYJT
BCIIIECTBA
- KonnaecTBo Temna
onpeensercs
kod(urmeHTOM
TEIJIONPOBOIHOCTH

9 Bo3ayxonpoHunaeMocTs HapyKHbIX Pa3HocThIO naBneHui OIIK-6
OTPaXkKJICHUI BBI3bIBACTCS: BO3/IyXa C Pa3InYHbIX
- PazHocThI0 1aBieHuii BO3nyxa ¢ CTOPOH OTpaXkJICHUS
Pa3JIMYHBIX CTOPOH OTPAXKIACHUS
- Pa3zHOCTBIO aBlIeHUN BOASHOI'O
napa ¢ pa3JInyHbIX CTOPOH
OTpaXxACHUS
- PazHocThI0 TEMIIEpaTyp
(TIIOTHOCTEH) BO3/TyXa C pa3TUYHbBIX
CTOPOH OTPaKICHUS
- PaGoToii crcTeMbl BEeHTUIISIIUU
10 JIaHBI HECKOJIBKO CTPOUTENIBHBIX 1 OIlK-1
MaTepHaloB, ¢ TEIJIOMNPOBOJAHOCTHIO
Xo, B1/(Mm-°C), paBHOIi:
1- 0,029
2-0,56
3-0,18
4-1,69
Kaxkoit u3 aTux marepuanon
ABJISIETCS] yTEITUTENEM ?
3aaHusi OTKPHITOTO TUNIA
1 Koaddumuent TEIIOYCBOEHHS | TermnonpoBOIHOCTH, OIIK-1
MaTepuaia S 3aBUCHT OT... TEIIIOEMKOCTH,
MJIOTHOCTH MaTepuaia u
nepuoja Koiebanui
TeMIEPATyPHOU BOJIHBI
2 Wnounsrpanus s7o... [Toctyruienue Bo3ayxa OIIK-3
yepes Mopbl MaTepuaa
1 HEIJIOTHOCTHU
HapYXHBIX OTrpakKaACHUN
B 37laHUE
3 [Ipu oOTexkaHuu 3maHUS TTOTOKOM Bonbie HapyxHOTO OIIK-6

BCTpa, KakK COOTHOCHUTCA
CTaTH4YCCKOEC JaBJICHHUC BHYTpHU
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3IaHMsI C HAPY)KHBIM JIaBJICHUEM?

Brna)xHOCTHBIN PEXUM MOMEILICHUS
3TO...

COBOKYITHOCTh
COCTOSIHUH BJIQYKHOCTH
BO3/IyXa B TIOMEIICHUH

OIIK-3

MHKpOKJ’II/IMaT IIOMCIICHHUA 3TO ...

CocTosiHue BHYTpEHHEHN
cpeibl TOMEIICHHUS,
OKa3bIBAOIIIEE
BO3/ICHCTBHUE HA
YeJI0BEKa,
XapaKTepU3yemoe
NOKa3aTeJIsIMU
TEeMIIepaTypbl BO3yXa
Y OTPakJIA0IINX
KOHCTPYKIUH,
BJIQXKHOCTBIO U
MOIBMKHOCTBIO
BO3/1yXa

OIIK-6

Y10 OTHOCUTCH K
TEIUIOBOM 3alllUTE 30aHUs?

K TennoBoi 3ammre
3/1aHUSI OTHOCSITCS
TerI0(pU3NIECKUE

CBOMCTBA U
XapaKTEePUCTUKU
HapYy>KHBIX U
BHYTPEHHHUX
OrpakIA0IINX
KOHCTPYKIMU 3aHuU4,
yaeNbHas
TEII03alIUTHas
XapaKTEPUCTHKA
3/1aHUs, 3alIUTa OT
NepeyBIAKHEHUS U
BO3AyXOIPOHUIIAEMOCTh
OrpakJIA0IINX
KOHCTPYKIHH

OIIK-6

Touka pocel 3T0...

Temneparypa, ipu
KOTOPOW HaYMHAETCs
oOpaszoBaHue
KOHJICHCATa B BO3JIyX€ C
OIpeIeICHHOM
TEMIIepaTypo 1
OTHOCHUTEIILHOU
BJI&KHOCTBIO

OIIK-1

Tenno3amuTHas 000J104uKa 3JaHUA
9TO...

Or vyero

COBOKYITHOCTb
OTPaKTAFOIIINX
KOHCTPYKLMH,
o0Opa3yromux
3aMKHYTBIH KOHTYP,
OTPaHUYHUBAIOIIU N
OTaIJIUBAEMbIi 00beM
3/1aHUs

OIIK-3

3aBUCUT I10Ka3aTcCJiib

OT rpaagyco-cyToK

HOPMHUPYEMOTO 3HAYEHUs

OTOITUTCIIBHOI'O

OIIK-3

19




IIPHUBEJICHHOTO COIIPOTHUBIICHUS nepuona, (I “CI),
TeIlonepeade orpakJaronieu °C-cyr/ron
KOHCTPYKITUHN?

10 Yro MPOUCXOJUT c YBenuuuaercs OIIK-1

TETUIONPOBOAHOCTRIO  HapY)KHOTO
OTPOKICHUS  TPU  YBIAKHCHHUH
YTCTUTATEIIS?

Kpurepun oneHku:

- OLICHKA «3a4YTCHO>» BBICTABJIACTCA CTYACHTY, €CJIM OH OTBETHUII Ha 75 % u Ooinee BOITPOCOB TECTA BEPHO,

- OIICHKA «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH OTBCTUJI MCHEC, YEM Ha 75 % BOIIPOCOB TCCTAa

BEPHO.

[

CocraBurenb 4

04,

—

(noonucv), \//

O.B. bouapHukoBa
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Ipunosxcenue B
Odhopmnenue komniekma 3a0au uiu pazHoypoeHesvlx 3aoay (3a0anuil)

MHHHCTEPCTBO HAYKHU 1 BBICIIEI'O OBPASOBAHHMA
POCCHUNCKOUN ®ENEPALIMN

(benepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00Pa30BATEIIBHOE YUPEKIECHUE
BbIcIero obpazoBanus «HoBocuOUPCKUil rocy1apcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUTET (CUOCTPUH)»

Ka(benpa Tennocazocnabicerus u 6eHMUNAYUUU
(HanMeHOBaHKE Kadeapbl)

KommuiekT pa3HOypoBHeBbIX 32124 (3a1aHUil)

110 JUCHUIIIIMHE CTDOI/ITCJ'ILHEIH TeHHOd)I/I3I/IKa
(HaMMEHOBaHHE JHCIUILIIHBI)

3agauu 6a30BOro ypoBHsl

Onpenenuth TEMIOBOM MOTOK uepe3 cioil crexia & = 0,005 M, orpaHHMYEHHBIH CTEHKaMH CO
CTeNEeHbI0 YepHOTH €1 = &2 = 0,9. Koaddunuent nornomenns k = 28 M™%, mokasarens npenomienus N =
1,5, t1 = 60°C, t, = 40°C. KoaddurmenT reronpoBogauocta A = 0,76 Br/(m-K).

3aga4yu MPOJABUHYTOr0 YPOBHS

[TocTpouTh cTalMOHAPHOE IOJIC BJIATOCOJCPKAHUS MATEPHAIOB B OTPaXKIAFOIICH KOHCTPYKIIMU
W3 KpacHOro Kupmnuda ToamuHou 0,25 M, yTeII€HHONW M3HYTpH clloeM meHoOeToHa TommmHon 0,2 M.
Paiion ctpoutensctBa — MockBa; ty = -9,4°C. VYcnoBus B momemenuu: ty = 20°C, ¢ = 45%.
XapakTepucTUKU MaTepuanoB: px = 1700 xr/m3, pus = 680 kr/m®, A« = 0,812 Br/(M-K), Ans = 0,255
Bt/(m-K).

3agauu yriy0JeHHOI0 ypPOBHA

Paccunrare Temneparypy MOBEPXHOCTH M IUIOIIA[b HarpeBa MaHeNINd MOTOJOYHOI'O OTOIUICHHUS.
Tennonorepu mnomemienuss paBHel 1590 Bt. Temmneparypbl: BHyTpeHHero Bo3ayxa tz = 17°C,
ocpemHEHHAss BHYTPEHHUX TIOBEPXHOCTEH HapykHbIX orpaxaenmid 1, = 11,3 °C, ocpeanénnas
MOBEPXHOCTEH BHYTPEHHHX OTPaXICHHH Tso = 18 °C. Ilomemienme mmeer pa3mephl: BbIcOTa 3,3 M,
mupuHa 3,5 M, 1uuHa 6,6 M. [lnomanu: noronka 23,1 M, HapyXHbIX orpaxzaeHuit 11,6 M, BHYTPEHHUX
orpaxaenuii 70,1 M?, BCex noepxHocte mnomemenus 104,8 M. [TpuBenéunprii ko3P uueHt
uznydenus Cop = 4,9.

/ f i
CocraBurelnb % O.B. bouapHukoBa

(momnuce) ‘
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