MUHKCTEPCTBO HAYKH | BhICLIEro oopasopanus Poccuiickoi Denepauuu
(besepanbHOE rocy1apCTBEHHOE GIOKETHOE 00Pa30BaTENbHOE YUPEIIEHUE BBICIETO 00pasoBaHHus

«HOBOCHUBHPCKHAN T'OCY JAPCTBEHHBIN APXUTEKTYPHO-CTPOUTENbHBIA
YHUBEPCUTET (CubcTpun)»

~\

OOKYMEHT NOAMNMMCAH
QNIEKTPOHHOW NOANNCKLIO

CepTuchukar: 00B7EE36DOE28A91D744D3BA15CT759A8A

Bnapeneu: ®EEPAIIbHOE MOCYAPCTBEHHOE BIO[PKETHOE OBPA3OBATE/IbHOE
YUYPEXOEHWE BbICWErO OBPA3OBAHMNA "HOBOCUBWPCKI FOCYIAPCTBEHHbIN
APXUTEKTYPHO-CTPOUTESNbHbBIN YHUBEPCUTET (CUBCTPUH)"

[evicteutenex: ¢ 14.02.2022 no 10.05.2023

G y,
PABOYASI TIPOI'PAMMA JUCHHIIIAHBI

(OCHOBBI TEINIOTEXHUKHU
(MONHOE HAMMEHOBAHHE JUCLMIIMHBI)

08.03.01 Crpoutensctro / BonocHabkeHHe U BOLOOTBENECHHE
(nanmenosanue (1) OOII (HanpaBIEeHHOCTE/MIPOQUIIE))

A navana peamuzanua OOIL 2023
®opma 00yueHUs OYHasl
Yposens o6pa3oBanus GakanaBpHuar Crartyc AuCHANIMHBL o0s13aTenpHas 4acTh
Kadenpa TI'B DakyabTeT Nod Kypec 2
Pa3paboTuuKu:
JomxHoCTh VYueHas cTeneHb, yUeHOE 3BaHHE 0)4(0)
JOLIEHT KaHJ. TeXH. HayK, JOLEHT Yanaes JI.b.

Pa6ouas nporpamMma o6Cy>KaeHa U 010o0peHa Ha 3acelaHuu Kadeapsl
05 » JIexabps 2022 . HpOT§§OJI Ne 4 or05.12.2022

Sasenyrowmuii kapenpoit TT'B /r“'/'_ﬂ / /. >/ _ Mancypos P.III. /

/




1. ACIIOPT PABOYEM ITPOI'PAMMBI T CITATLIAHBI
Tabnuna 1.1 OcHoBaHue 1Jisl pealu3alui JUCIUILIMHE]

Ko HampagieHus moaroToBky/ CrielHanbHOCTH 08.03.01
Hanpagnexue noaroToBKy/ CrelraIbHOCTh CTpouTensCTBO
VYposeHp 00pa3oBaHus bakanaspuar
I"on pa3paboTKH/OGHOBIICHUS 2022
Tabnuua 1.2 CTpyKTypa JUCLMIUIMHBL B COOTBETCTBUH C y4eOHBIM MJIAHOM

Buabl yueGHOM paGoThl, BKIIOYAs CaMOCTOSATENbHYIO paboTy dopma obydeHus:
00yYaroIMXCs ¥ TPYAOEMKOCTh JUCLMIITIHHBI OuHasd OYHO-320YHas 3a04Hay
TpynoeMKoCTs JUCLUIIUHBI 3a4eTHBIX eIUHULL 2

aKaIeMUYECKHX 7

4acoB
KonraktHas pabota, |AyauropHas JIeKLIMH 18
qac NPaKTHYECKUEe 10

3aHATHS

1a60paTOpHBIT 6

NPAaKTUKYM

BHreayauTopHas
CamocrosTenbHas paboTa, Jac 38
Tabmuua 1.3 ®opMbl KOHTPOIS AUCUMILUIHHBI
Cemectp Dopma 00y4eHus:
U (opmMa KOHTPOJIA
OYHasl OYHO-3204Has 3a04Has

NIepUOAbI KOHTPOJIS 3 cem
9k3ameH (bl)
3a4éT (bl) 3 cem
KypcoBas paboTta
KYPCOBOH NPOEKT
VHIMBUOYaATIbHOE 3a0aHue (KOHTpOsIbHAs paboTa)

Tabauua 1.4 Bugpl caMoCTOATeNbHOM paboThl

. ®Dopma 00ydeHus
Bup camoctosiTensHOM paboThl Bup 3anatus Tun nepuona
OYHas OYHO-3204YHAas | 3a04Has
Teopernueckoe
INoaroroBka Kk JeKUUSIM Jlexuyu
o0OyueHune 9
ATOTOBKA K MPaKTHYECKUM TeopeTrueckoe
IIpakTuyeckue
3aHATHAM o0y4eHue 10
[ToaroToeka k 1a60paTOpPHOI Teopetrnueckoe
patop Jla6opaTopHsie p
pabore o0y4eHue 6
OK3aMeHalMOHHBIE
ITonroroBka K 3a4eTy 3auer
CecCur 13
Hroro 38




2. IIEJIb OCBOEHMS JUCITAILIAHEI

2.1. Ienxr m 3apa4n OCBOCHHUS JHCIUILIAHBI
UzyueHne OCHOBHBIX 3aKOHOMEPHOCTEH MPOLIECCOB B3aUMOIPEBPALLICHUI TEIIOTEI U pabOThl; CBOMCTE MASATBHBIX
U pealibHBIX paboumx TeN; MPsSMOro, pereHepaTUBHOro U odparHoro 1uKiIoB KapHo; a Takke OCHOBHBIX 3aKOHOB

NnepeHOoca TEIJIOTHI.

3agaun OCBOSHUS JUCIUILIHHEL:

1. C(bOpMI/IpOBaTb 3HaHUS CBOMCTB pa60q14x T€JI A 3aKOHOB UX UBMEHEHHUSA B Pa3IMYHBIX TEPMOIUHAMUYCCKUX

npoueccax.

2. CchopmupoBath 3HaHHSA O criocobax nepeHoca TeMIOTH B Pa3IMYHBIX Cpefax U MEeXKAY PasIvYHBIMH TEIaMU.
[Tporpamma cocTaBieHa B COOTBETCTBUH ¢ TpeOoBaHUIMHU DenepaabHOro rocy1apcTBEHHOr0 00pa3oBaTeNnbHOro
CTaHIapTa BhICLIEro 00pa30BaHUs MO HAMPABJIEHHIO MTOArOTOBKU / CrIeLaTbHOCTH CTPOUTENBCTRO.

2.2. Ilepe4yeHs NIaHHPYEMBIX Pe3yIbTATOB 00y4YeHHs MO AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX €
NJIAHAPYEMBIMH Pe3yJIbTATAMH OCBOeHHUs 00pa3oBaTe/bHOH NPOrpaMmbI

Ta6nuua 2.1 [NepeyeHp MIaHUPYEMBIX PEe3YJIbTATOB O0YYEHHUS MO TUCLIUTLTHHE

] Kon v HaMMEHOBaHHE KOMITETEHLIUH

(pe3yabTaT OCBOEHMSI)

Kop u HaumeHOBaHUE HWHAUKATOpa JOCTHXKEHUA KOMINETCHUUU

OIIK-1. CriocobeH pewmars 3a1a4u
npodeccHoHaNbHOM NeaTeTbHOCTH Ha
OCHOBE UCIIOJIb30BaHMUS TEOPETUIECKUX U
NPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEeXHUUYECKUX HayK, a TakoKe
MaTeMaTHYeCKOro anmnapara

OIIK-1.1. 3HaeT OCHOBBI €CTECTBEHHBIX M TEXHUYECKHX HAYK, a TAKKe
MaTeMaTHYeCKOro anmapara JJist peLieHus 3a1a4 npodeccHoHaNbHOM
JESTEeIBHOCTH

OIIK-1. CriocobeH pewath 3agadyu
npodecCHOHAIBbHOM NesITeNBHOCTH Ha
OCHOBE HCIOJIb30BAHHS TEOPETUIECKUX U
MPAaKTUYECKMX OCHOB €CTECTBEHHBIX U
TEeXHUYECKUX HayK, a TaKkiKe
MaTeMaTHYEeCKOro anmapara

OIIK-1.2. Ucnione3yeT 6a30BbIE 3aKOHBI ECTECTBEHHBIX U TEXHUUECKHUX
HayK, Ui peLUeHUs HH)KEHEPHBIX 33124 MpoeCCHOHATbHON
ZeSTeIbHOCTH B 001aCTH CTPOUTENBCTRA

OIIK-1. Crioco6eH pewars 3agayu
npodeccUOHANBHON NeATeIbHOCTU Ha
OCHOBE MCIIOJIb30BaHUS TEOPETHYECKUX U
MPaKTHYECKHX OCHOB €CTECTBEHHBIX U
(HUYECKUX HayK, a TakoKe
|MaTemaTHUeCcKOro anmapara

OIIK-1.3. IIpumeHseT MaTeMaTUYECKUN annapar Uil peLeHus 3a1ay
npodeccroHaNbHON NeATeNbHOCTH

Tabmuua 2.2 — [Tnanupyemsle pe3ybTaThl OCBOSHUS AUCLMIUIMHBI 00pa3oBaTeIbHOM MPOrpamMMbl

Kon u HaumMeHOBaHKE HHAWKATOpa
JOCTHXKEHH KOMIICTCHUHNH

HaumenoBanue nokasaresis OLeHHUBAHHS
(pe3ynpTaTa 00yUeHH s IO AUCUHILIHHE)

1

2

OIIK-1.1. 3HaeT OCHOBBI €CTECTBEHHBIX
Y TEXHUYECKUX HaYK, a TaKOKe
MaTeMaTU4YeCKOro anrnapara ajis
pelieHus 3aaa4 npodecCUOHaATbHOM
NeATENbHOCTH

3naet: OIIK-1.1. OCHOBBI €CTECTBEHHBIX U TEXHHYECKHX HAYK, & TAKKe
MaTeMaTH4YeCKOro anmapara Ui PeLIeHus 3a1a4 mpodhecCHoHaTbHOM
JIeSTeJIbHOCTH

Vmeer: OIIK-1.1. OnpenensaTs XapakTepUCTHKH XUMHUYECKUX U
¢$u3HYECKUX TPOLECCOB (SIBJEHHM), XapaKTePHBIX ISl OOBEKTOB
npodecCHOHANIBHOM NEeATENBHOCTH Ha OCHOBE SKCIIEPUMEHTATBHBIX
YCCIIeNOBAHUM, IPEACTABIATH Oa30BbIe U1 MPOECCHOHATBHON chepsl
(u3pueckue NpoLEecCH U ABJICHUS B BUIE MAaTeMaTUYeCKOro(Hx)
ypaBHeHus(i1)

Hwmeer Haepiku: OITK-1.1. PemieHns uH>XeHEPHBIX 33124 C TOMOLIBIO




3aKOHOB €CTECCTBCHHBIX W TOYHBIX HAYK, MAaTEMAaTUYECKOI'O anmnapara

OIIK-1.2. Mcnonb3yeT 6a30Bble 3aKOHEI
€CTECTBEHHBIX U TEXHUUECKUX HayK, OIS
peLIeHUs MHKeHEPHbIX 3a1a4
NpoeCCUOHATIBLHOM NeATENILHOCTH B
001aCTH CTPOUTENBCTBA

3naet: OIIK-1.2. MeTomuKy onpenesieHus XapaKTepUCTUK (PU3HYECKOTO
npouecca (SBICHHUS), XapaKTepHOro 115 00BEKTOB PO eCCHOHAIBHOM
JesTeNbHOCTH, Ha OCHOBE TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOIO
WCCJICHOBaHUI, MAaTeMaTHY€CKOr0 MOJSIMPOBAHHS

Vmeer: OIIK-1.2. OcyiecTBasTs BIOOP 0a30BEIX PU3NYECKUX U
XMMHYECKHX 3aKOHOB Ul peLUSHUs 3a1a4 Npo(hecCHOHaTbHOMN
JeSITeIbHOCTH

Nmeer naebiku: OIIK-1.2. Knaccnpukauuy Gu3sHYECKuX 1 XUMUUECKUX
MPOLIECCOB, MPOTEKAIOIIMX Ha 00BEKTe MPOPeCCHOHATBHON
IEsSTeIbHOCTH

OIIK-1.3. ITpumensier MaTeMaTU4YECKUI
annapar [is peLueHus 3aaaq
npodeccuOHaNbHON AeATeTbHOCTH

3naet: OIIK-1.3. IIpuHOMIEl IPUMEHEHU MaTEMATHYECKOrO anrapara
IUIs peLIeHus 3aJa4 NPOhecCUOHANBHON NeATENbHOCTH

Vmeer: OIIK-1.3. IIpencraBnsars 6a30Bble /1 NpodecCHOHATBHOM
ctepbl puznuecKue NPOLECCH U SBIEHUS B BUAE MaTeMaTU4YeCKUX
YpaBHEHUH

Wmeet HaBbiku: OITK-1.3. PerneHust HH>KEHEPHO-T€OMETPUUESCKHX 3aaay
rpadHYecKUMH criocobamMu

Hudopmanus o BBISIBICHUH pe3ybTaTOB OCBOSHUS JUCLMILUIMHEI IIpeacTasieHa B PoHOe OUEHOYHBIX CPEACTB 110
mucuumuge. [Tacnopt @OC npeacrasned B pasgnene 4 PILI.

nmevanue: POC paspabdatsiBaercs kak npunoxenue k PITJI B coorsercTBuu ¢ Ilonoxenuem o ®OC,
YTBEPXKIAEHHBIM JIOKaJIbHBIM HOPMaTHBHBEIM aKTOM.




3.1.

3. COOEP)KAHUME JUCHUITLIHHBI

Tembl y4e0HOM YHCHHIUIHHBI (JIEKIHOHHBIE 3aHATHS)

Tabnuna 3.1 TeMb! IEKIMOHHBIX 3aHATHHI

KomuuectBo yaco no gopmam
o0yueHus
Hanvenosanue TeMa 1 coniepikanHe KoHT. pab Cawm. pab
Ne n/m|pazpena qUCUUNITHHEI
JIEKLIUOHHOTO 3aHATUA w| = w| w
fomys) = | 5| 8| 5.8 &
T T & ;T T
5158 8| £E|E8| ¢
o (@R (na] o S o [aa]
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounast popma (3 cemectp)
nepuoaa
arrectanuu (3ayer)
1|OcHOBBI Beenenue. OCHOBHbBIE IOHATUSA U 4 2
TEXHUYECKOH OTIpENIeJICHUSI.
TePMOJMHAMUKH. TepmonuHamuueckas cucrema. OCHOBHBIE
TEPMOJVHAMHUYECKHE NTapaMeTphl
COCTOSIHMSL: JaBJIeHHE, YAENbHBIA 00beM,
TeMmreparypa. Y paBHEHHE COCTOSHUA.
TepmonuHaMu4yecKkre Npoueccsl.
CwMmecH uaeanbHbIX ra3oB.
2|OcHOBBI [lepBEIil 3aKOH TEPMOANHAMUKH. 2 1
TEeXHUUYECKOH BHyTpenHss sHeprus. Pabora
TEPMOAMHAMMUKH. nedopmanuu. Temnora. AHaATUTHYECKOE
BBIpa)K€HHE TMEePBOro 3aKOHa
TePMOAMHAMHUKH. TennoeMKOCTb ra3os.
OHTanpnus.
3|OcHoBbl BTopoii 3aK0H TEpMOJUHAMUKH. 2 1
TEXHUYECKOH Ountponus. opMynupoBKa BTOPOTO
TEPMOJUHAMUKH. 3aKOHa TepMoIuHaMHKH. [TonaTue
TepMOAUHAMHUYECKOro nukia. Ilpsamoi,
pereHepaTUBHbIN U OOPaTHBIN LIUKIIBI
Kapno. KITJ nuxna Kapno.
AHanuTHYeCKOe BBIPaYKEHUE BTOPOro
3aKOHa TePMOJVHAMUKH.
4|OcHOBEI Bopsnoii nap. 2 1
TEXHHUYECKOM [ToHsTHE BOASHOrO Napa, ero COCTOSHHMA.
TePMOJHHAMUKH. Crenens cyxoctu. IIpencrasnenue
TEPMOIUHAMHUYECKIX IPOLECCOB
U3MEHEHUS COCTOSHUS BOASHOIO Mapa Ha
pv-ouarpamme. Ts-, is-auarpamMMel
BOISIHOTO Tapa.
5|OcHOBBI Bra)kHbli BO3OYX. 2 1
TeXHUYECKOM [MonsTre BIaXkHOro Bo3ayxa. AOComoTHaAsL
TEPMOIUHAMHUKH. BII2XXKHOCTb. IIpencraBneHue cocTosHuUi
BOZSTHOTO I1apa BO BII2XKHOM BO3IyXe Ha
pv-nuarpamme. OTHOCHUTENIbHAS
BJIXXHOCTh. CpenHss MOJeKyIspHas
Macca, ra3oBasl [IOCTOSIHHAs ¥ MIIOTHOCTh
BJIXKHOTO BO3Iyxa. Biaroconepxanue.
OHTANBNMS BIOKHOrO Bo3ayxa. Id-
nuarpamma. Temmeparypbl TOUKH POCHI,
MOKpOro TepMomeTpa. AnuabaTHoe
HACBILIEHHE.




6|/OcHOBBI TernonpoBOHOCTE, KOHBEKLIMA, 4 2
TennooOMeHa. U3JTy4eHHe.
MexaHH3MBI epeJayy TeIJIOBOH SHEPTUH,
OCHOBHEIE 3aKOHOMEPHOCTH:
TETUIONPOBOJHOCTE B IUNIOCKOH H
UHTMHAPUYECKON CTeHKE; KOHBEKTUBHBIN
TemI000MeH (TeII00Taaua); JTyIUCThIN
TETI000MEH.
7|0OcHOBEI Teronepenava. TennooOMeHHbIE 2 1
TernooOMeHa. annaparsl.
Tennonepenaya yepes MIOCKYO U
LUUJTMHIPUYECKYIO CTeHKH. PacueTHele
3aBHCHMOCTH.
Knaccudukaims TemiooOMeHHBIX
anrnapaToB. Bl pacueToB M ypaBHEHHS,
Ha KOTOPBIX OCHOBAH pacyeT
TemI000MeHHbIX annapaToB. CpenHss
norapudMIYecKas pa3sHOCTh TEMIIEPATyp
rperolel u HarpeBaeMoii cpen. BonsHon
SKBHUBAJICHT TEIUIOHOCHUTEIS.
HATOIo 18 9
IlepBas rpynna
nepuoaa
arrecTanuu (3a4er)
Hroro 18 9
3.2. IlpaxkTnyeckue H CEMHHAPCKHE 3AHATHS H HX CONEpPKaHHE
Tabnuua 3.2 Tembl NpakKTUYSCKUX 3aHATHN
KomuuecTBo yacoB no opmam
00yueHus
HaumeHoBaHue T Konr. pab Cam. pab
Ne n/m|paspmena qUCUMIUTUAHEI EMA 7 DOREPAREHO
MPAKTHYECKOTO 3aHATUA
(Monyis) S| 8 g 8
S |LE| F| & |LE| E
5 EQ| 8| E|ES §
o S o 0 o O o )
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas ¢popma (3 cemecTp)
nepuoaa
arrecranuu (3a4er)
1|OcHoBBI OcCHOBHBIE TTapaMeTpbl COCTOSHUSA 2 2
TEeXHUYECKOH WIeaIbHOro raza. TepMOoJUHAMHUYECKHUE
TepMOAUHAMUKH. MPOLECCH HACATHLHBIX I'a30B.
PacyeT OCHOBHBIX aPaMETPOB COCTOSHUS
HaeabHOro rasa. TepMoIUHAMUYECKUE
MPOLECCH! HACATBHBIX Ia30B.
2|OcHOBBI [TeperIii 32aKOH TEPMOAUHAMHUKH. 2 2
TeXHUYECKOH Pacuet paboTHI paclIMpeHus], U3MEHEHHS
TEPMOAMHAMMUKH. BHYTPEHHEH SHEpPruy, TEIJI0EMKOCTH,
SHTAIBIUN HOSAIBHOIO rasa.
Onpenenenue KOIUYECTBA NOABEIEHHOM K
rasy TeIUIOTHI.
3|OcHoBBI Bopsnoii nap. 2 2
TEeXHUIECKOM TepMonuHaAMUUECKHE MIPOLIECCHI
TEPMOAMHAMUKH. HU3MEHEHUS COCTOSIHUS BOISHOTO I1apa, uX
npecTaBiIeHue Ha pv-, Ts-, is-
JUarpaMmmax.




4|OcHOBEI Braxsslil BO30YyX. 1 1
TEXHUYECKOH OnpeneneHye napaMmeTpoB BIAKHOIO
TEPMOJIMHAMHUKH. BO3Iyxa C MOMOIIBI0 Id-guarpamMMel.
5|OcHoBEI TennonpoBoJHOCTE, TEMIOOTAAYA. 2 2
TennoooMeHa. Pacuer TernoBoro nNoToka B
MHOroCJI0HHOH cTeHke. Pacuer
TEIUIOOTAAYH.
6|OcHOBBI Temnonepenaya. 1 1
TerI000MeHa. PacyeT TemioBoro nNoToKa 4epes
MHOTOCJIOHHYIO CTEHKY.
UTOIo 10 10
IlepBas rpynna
nepuoja
arrecranuu (3a4er)
Hroro 10 10
3.3. JlaGopaTopHbIil NPAKTHKYM H €ro COaepKanue
Ta6nuna 3.3 Temsl 1a60OpaTOpHBIX paboT
KomuyecTBo 4acoB o popmam
00y4eHus
HamdeHonaHue Tema u conep:xanue Konr. pa6 Cam. pab
11/11| pa3aena JUCLIATUIAHBI o
T ) nabopaTopHOi paboThI 5| 5 % =
= e | B = | E =
S8 2| |58
o S o fas) o o o Jaa}
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas opma (3 cemecTp)
nepuona
arrecranuu (3auer)
1{OcHoBbI TennonpoBOAHOCTE. 2 2
TennooOMeHa. OnpeneneHue TMIONPOBOAHOCTH
TUTOCKOM W LIMJIMHIPHUYECKOHN CTEHOK.
2|OcHoBbI Konsekuus. 2 2
TernnooOMeHa. Onpenenexue TEIUIOOTAAYH IIPU
JBDKEHUU CPelibl BIOJb IIOCKOM
NOBEPXHOCTH.
3|OcHoBEI Uznyyenue. 2 2
TEerIooOMeHa. OmnpeneneHue KOMUIECTBA TEMIOTE,
| NepeIaHHOr0 JIyYUCThIM TeIIO0OMEHOM.
HUTOroO 6 6
Ilepeas rpynna
nepuoaa
aTrTrecranuy (3a4er)
Hroro 6 6

3.4. Kypcogoii npoexT (padoTa) 1 ero XxapakTepucTuKa
He npemycmotpeHo.

3.5. HMuauBuayaiabHOE 3aJaHUE U er0 XapaKTepuCTHKA
He npenycmotpeHo.




4. BBISIBJIEHUE PE3YJIbTATOB OCBOEHIA JACHUITLIAHBI

4.1. Tacnmopt ¢pouna ouenounsix cpeacrs (POC) nmo AucuHINHEE
Tabmuua 4.1 - Iacnopt dhonaa oneHouynsix cpencts (POC) no gucumIIMHe
HaumenoBanue RO7H
Ne . | ¢opmupyembIx
OLIEHOYHOI'O CpeACTBa Texnonorus Bup arrectauuu Bune! 3ansTuit v

n/n KOMIETeHU MM

1 2 3 4 5 6

1 |Pa3sHOypOBHEBEIE TpamunuoHHas Texymuii koutpons  ([Ipakrmueckme, |OIIK-1.2., OIIK-

3a7a4yM ¥ 3a0aHUsI oOpazoBaTenpHas CPC 1.1., OIIK-1.3.

TEXHOJIOTHUSI

2 |Tect Undopmaunonno- |Texywmii kontpons  |Jlekuuu OIIK-1.1.
KOMMYHHKALIMOHHAS
obpasoBaTeyibHas
TEXHOJIOTHSI

3 |Tect Wudopmanmonno-  |IIpomexxyrounas 3auer OIIK-1.1., OIIK-
KOMMYHHUKAI[MOHHAS |aTTecTauus 1.3., OIIK-1.2.
obpazoBaTenpHas
TEXHOJIOT U

4 |CobecenoBaHue WnrepaxTuBHas Texyumii konrpons  |JlaGopatopusle  |OITK-1.3.
obpazoBaTesbHas
TEXHOJIOT Ul

4.2 Bonpochl K 3K3aMeHy (3auery)

IlepBas rpynna nepmoaa arrecranuy (3a4er) - ounas popma (3 cemecrp)
. TepmonuHaMuyeckas cucTeMa.
. OCHOBHBIE TEPMOJMHAMUYECKHE NIAPAMETPBI COCTOSIHUSA: AaBJICHUE, YIETbHbIH 00beM, TeMIepaTypa.
. YpaBHEHUE COCTOSHUA.
. TepMoaMHAMIYECKHE TIPOLIECCEL.
. CMecu upeanbHbIX ra3os.
. BHyTpenHss sHeprus.
. Pabota nedhopmanmu.
. Tennora.
. AHanUTUUECKOE BBIPRKEHHE NEPBOr0 3aKOHA TEPMOIMHAMHUKH.
10. TennoeMKOCTb ra3oB.
11. OHTanenus.
. QHTponHs. :
13. @opMynUpOBKa BTOPOrO 3aKOHA TEPMOJAMHAMMKH.
14. IToHsaTHE TEPMOAUHAMUUECKOrO LIMKIIA.
15. TIpsimoii, pereHepaTuBHBIN 1 00paTHBIA LKKIbl KapHo.
16. KITJI uukna Kapno.
17. AHAUTUTUYIECKOE BBIPAXKEHHUE BTOPOr0 3aKOHA TEPMONVHAMUKH.
18. TlonsTHe BOASHOro napa, ero COCTOSHHS.
19. Crenenp CyxocTH.
20. IpencraBneHue TepMOOIMHAMUYECKUX ITPOLIECCOB M3MEHEHHs COCTOSIHUA BOASHOIO Napa Ha pv-auarpamme. Ts-
, 1S-IMarpaMMsl BOASHOTIO I1apa.
21. IlonsTue BIaXKHOTO BO34YyXA.
22. A6comoTHAs BIQXKHOCTb.
23. IlpencraBneHue COCTOSHUM BOASHOIO Mapa BO BJIIAXKHOM BO3[yX€ Ha pV-IuarpaMmme.
24. OTHocuTeNnbHAS BIAKHOCTb.
25. Cpennss MOJeKyJIIpHas Macca, ra3oBast IOCTOSHHAS U MJIOTHOCTh BIIAKHOIO BO3JyXa.
26. Bnaroconepxxanue.
27. DHTaNpNUA BIAXHOTO BO3MyXa.
28. Id-nuarpamma.

O 01O b WK —




29. TemnepaTypbl TOYKH POCBI, MOKPOrO TEPMOMETDA.

30. AguabaTHOE HaCBIIICHHE.

31. OcHOBHBIE 32aKOHOMEPHOCTH TEIUIONPOBOJHOCTH B IJIOCKOM CTEHKE.

32. OcHOBHBIE 3aKOHOMEPHOCTH TETIONPOBOJHOCTH B LIMIIMHIPUUECKOM CTEHKE.

33. OCHOBHBIE 3aKOHOMEPHOCTH KOHBEKTHBHOT'O TEII00OMeHa (TeTI00TAaYH).

34. OCHOBHBIE 3aKOHOMEPHOCTH JIyYHUCTOr0 TeII000OMEHa.

35. Tensonepenaya yepes IUIOCKYIO U LIMIHHAPHUYECKYIO CTeHKH. PacyeTHble 3aBUCMMOCTH.
36. Knaccudukauus TernmooOMeHHbIX anmnapaTos.

37. Bumsl pacyeToB U YpaBHEHHS, Ha KOTOPBIX OCHOBAH pacyeT TeII000MEHHBIX alapaToB.
38. Cpennsist norapudmMuydeckas pa3HOCTh TeMIIEpaTyp Iperollell 1 HarpesaeMoH cpeq.

39. BonsHoli S5KBUBAJIEHT TEIUIOHOCHUTEA.

40. OnpeneneHue TEIIONPOBOJHOCTH MIIOCKOH U LIMIIMHAPUYECKOM CTEHOK.

41. OnpexnerneHue TEIIOOTAAYH P ABWKEHUH CPebl BAOJb MJIOCKOM MOBEPXHOCTH.

42. OnpenerneHne KOJIMIECTBA TEMIOTHI, IEPEAAHHOTO JIyYHUCTBIM TEIIO0OMEHOM.

43. PacyeT OCHOBHBIX I1APaMETPOB COCTOSHUSA UACATBHOIO rasa.

44. Pacuer pabOThl pacIUMPEHUs, U3MEHEHHUs! BHYTPEHHEH 9HEPrHH, TETTIOEMKOCTH, SHTAIBIIUH HASATbHOIO rasa.
45. OnpenesneHue KOJIMYECTBa NOABEACHHOH K rasy TEIUIOTHI.

46. TepMoAMHAMHYECKHE TIPOLIECCHI U3MEHEHHS COCTOSHUS BOASHOIO Mapa, UX MpeACTaBIeHue Ha pv-, Ts-, is-
JuarpaMmax.

47. OnpeneneHre NapaMeTpoOB BIKHOIO BO3MyXa ¢ MOMOLIBIO Id-auarpaMmer.

48. PacyeT TEMI0BOro NOTOKA B MHOTOCJIOMHOM CTEHKE.

71 PacueT TemI00TaayH.

. ». Pacuer TemmoBoro nNoToka uepe3 MHOTOCIOHHYIO CTEHKY.

4.3 TexH0JI0rHs BHISIBJICHUS YPOBHA OCBOCHHUS JHCUHIINHBI

TexHOJIOrHs BBISBICHUS YPOBHS OCBOCHHUS JUCLMIUIMHEI puBoauTcs B poHme oueHouHbx cpeacts (POC).



5. YYEBHO-METOAWYECKOE ¥ TH®OPMAIIMOHHOE OBECIEYEHNE OCBOEHMS
MACIATLIAHEL (MOLY JIsT)

5.1. OcHoBHasg M JONOJHHTEIbHAS JHTEPATYPA
OcHoBHas JHTEPATYPA

1. TexHuuecKas TEPMOJMHAMMKA U TEIUTOTEXHHUKA [DJIeKTpoHHBIH pecype] / A. A. Xamenko, M. IO.
Kanunuuenko, A. H. Bucnorysos ; coct.: A. A. Xawmenko, M. FO. Kanunanuenko, A. H. Bucnoryszos. - Crasponosns
: Cerepo-Kasxkasckuii penepanshbiii yausepcuret, 2017. - 107 c. (http://www.iprbookshop.ru/75606.html)

2. OBunHHMKOB, FO. B. OCHOBBI TEMIOTEXHUKH [DIeKTpoHHBIH pecype] : Vuebnuk / 0. B. Opunnumkos, C. JL.
Enuctparog, 0. W. Ilapos ; 0. B. OsuunnuKOB, C. JI. Enuctparos, 0. H. Illapos. - OCHOBBI TEMIOTEXHUKH ;
2025-02-05. - HoBocubupck : HoBocuOupckuii rocyapcTBeHHBIH TeXHUYeCcKui yHuBepeuTeT, 2018. - 554 ¢. -
IapanTrpoBaHHbIl cpok pasmewterus B OBC no 05.02.2025 (aronposnonrauus). - ISBN 978-5-7782-3453-6.
(http://www.iprbookshop.ru/91274.html)

3. Jlaxmakop, B. C. OCHOBBI TEINIOTEXHUKU M THApaBIHKY : YueGHoe mocobue / B. C. Jlaxmaxos, B. A.
Koporunckuii ; B. C. Jlaxmakos, B. A. KoporuHckuit. - OCHOBBI TEMIOTEXHUKM M ruApasiuky ; 2025-03-10. -
MuHck : PecnyGnvkaHCKHi HHCTHTYT npodeccronanbHoro odpasosanus (PHUIIO), 2019. - 220 c. -
["apaHTHpoBaHHbIN cpok pasmewtenus B OBC no 10.03.2025 (aBronpononrauus). - ISBN 978-985-503-952-6.
(http://www.iprbookshop.ru/93432.html)

~OIOJIHUTE/IbHAA JIHTEpaTrypa

1. Tuxomupos, K. B.  TeruiorexHuka, TEIOra30cCHaOkeHUE 1 BEHTUILALMSA © y4eOHMK A7 By30B 110 crell. "TIpom.
u rpaxa. crp-eo" / K. B. Tuxomupos, 3. C. CepreeHko. - 5-¢ u31., penpuHT. - Mocksa : BACTET, 2009. - 480 c. :
wi. - bubnuorp.: ¢. 472-473. - ISBN 978-5-903178-11-7 : 490.00. :

2. C6opuuk 3amay 1o kypey "O61as TerutoTexHuka" [OnekTpoHHsIi pecypc] : and Hanpasnenus 270800.62
"Crpourenscteo" (mpoduis "TerorasocHabkeHue v BeHTHIALKA") Beex popM oOyuenus / Hosocub. roc.
apXUTEKTYp.-cTpouT. YH-T (Cuberpun), Kad. rennorazocnabokenus upeHTUnsumy ; coct. M. M. Epiosa. -
Hogocu6upck : HTACY (Cuberpun), 2013. - DneKTpoH. TeKCT. - 0.11.

3. Hamoxkun, B. B. TexHuueckas TepMOIMHAMHKA U TeIUIONepenaya : yued. ocodue Ui HedHepr. Crell. By30B /
B. B. HamokuH. - 3-e u3j., ucnp. u non. - Mockea : Beiciuas mxona, 1980. - 469 c. : un. - bubaumorp.: ¢. 463. -
1.30.

4. Hamoxun, B. B. Texauyeckas TepMOAMHAMHKKA U TeIUIoNepenaya : yued. mocodue i HesHepr. creL. By30B /
B. B. HamokuH ; nopx pex. B. B. Cutenkoro ; M-Bo BeICII. U cpel. cniel. odpa3opanus P®. - 2-e uza., nepepad. u
gon. - Mocksa : Beiciias mikona, 1975. - 496 c.: un. - Bubnuorp.: c. 489-490. - 1.06.

5.2. Hcmoab3yembie 0a3bl JaHHBIX H HHPOPMALHOHHDIE CIIPABOYHbIE CHCTEMbI

Ta6nuua 5.1 Mcnons3yemoe mporpaMMHoe obecneyeHue

Ne Haumenosanue ITonTeepkaenue .
KonuuecTpo nuueH3uit
n/n HH(OPMALMOHHBIX PECYPCOB JTHLEH3HH
1 2 3 4
1 |ANSYS Academic Research Cy6nuueH3uoHHBIN JOroBOpP OT 5
18.12.2016 Ne1172-I110/2012-CDO

Tabnuua 5.2 Mcnonb3yemble 0a3bl JaHHBIX ¥ HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBI

Ne Haumenosanue [TonTepxaenue .
KonuuecTBo muueHsuit
n/n HUHGOPMALIMOHHBIX PECYPCOB JIMLIEH3UH
1 2 3 4
1 |OnexkTpoHHBIH KaTaror OUOIHOTEKH Horosop ot 20.10.2016 Ne16816 500
HI'ACY (Cubctpun)
2 |MOODLE - ITopran AMCTaHLUMOHHOTO CeobonHo pacnipoctpansemas b 1 000
o6yuenust HTACY (CubctpuH)
3 |Oduunanensiii caiit 'TITHTH CBobonHO pacnpocTpansemas BJI 1 000
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Tabnuua 5.3 Vcnons3yemble HHTEPHET-PECYPCHI

Ne Haumenopanue

o /;1 UH(POPMALMOHHBIX PECYPCOB Ccblika
1 2 3
1 |TIpoceccuoHabHBIE CIIPAaBOYHBIE http://cntd.ru/

cucremsl "Texskcnept"

2 |MOODLE - INopran gucranuuonHoro  |http://do.sibstrin.ru/login/ index.php
o6yyenus HTACY (Cubcerpun)

3 |HayuHas snexTpoHHas 6ubaunorexka http://elibrary.ru/
4 | DneKkTpOoHHBIN KaTasor OMOIHOTeKH http://mega.sibstrin.ru/MegaPro/Web
HI'ACY (Cubctpun)

5.3. Meroauueckue PEKOMEHAANMH 0 OPraHu3aluy H3yYEeHH A JHCIHIIJIHHBI

Tabmuua 5.4 Mcronb3yeMsle 00pa3oBaTeIbHblE TEXHOIOIHH

Ne HaumenoBaHue

Bun 3augartuii KpaTtkasg xapakrepucTuka
/1 Texnonoruu - P P P

1 2 3 4

1. |AyzuropHbie notounsle 1 [MHbopManuoHHble nekuuy, |Ha mekuusax: ucnons3oBaHue MyIbTUMEAUHHOTO
IPYIIIOBBIE 3aHATHS B NPaKTHYECKUE 3aHATHU NPE3eHTALHMOHHOr0 000pyIOBaHHUS C
CreHATU3UPOBAHHBIX JIeMOHCTpauuel BuaeopuabMoB, Gpotorpadui,
Kaccax KOMIIBIOTEPHBIX Npe3eHTauuii, Ha
NPaKTUYECKHUX 3aHATHUAX: OCBOCHHE KOHKPETHBIX
YMEHHH U HaBBIKOB I10 MPEIT0KEHHOMY
IIperoJaBaTesieM alrOpUTMy.

2. |Meton npo6ieMHOro [TpoGnemusie CaMocTOsATEIBHOE U3Y4eHHe CTYIEHTaMU
U3JIOKEHHS MaTepuana JIeKLIMH, TIPaKTHYECKUE MaTepHania JIEeKIHUHU ¢ IocIenyoLei

3aHATUS auckyccuedt B ayauropud. Opranuzauus
y4e0OHOM paboThl, HaNpaBJIeHHas Ha peLUeHHe
KOMIUIEKCHOH yueOHO-II03HaBaTebHOH 3a1auu
Ha MPAKTUYECKUX 3aHATUIX.

3. |HuTepakruBHas popma Jlexuusi-quckyccus, nekuus- |Jlexkuus «oOpaTHOM CBS3W», Mpearoararas
NPOBEISHUS 3aHATHUI Oecena o0cy>KeHre CIIOPHBIX BOIPOCOB,
BO3HHUKAIOUIUX NPY U3I0KEHUU MaTepHaia B
ayAUTOPHH.

Berpeun ¢ npencTaBUTENIMU NPOPUITBHBIX
KOMIIAHUM, OCeIeHNe CIIeLUaTu3UPOBaHHbIX
BBICTABOK.

JucranuuonHoe o6y4yenne |CamocrosTensHas pabora, CaMOCTOSATENBHO U3yUYEeHHE 00YUatOLIUMHUCS
KypcoBas paboTa y4e0HOro MaTepuana B JUCTAHIHOHHOM
pexxume Ha nopraie http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEGHUS MaTepuaia ¢
HCIIOIb30BaHUEM TECTOBOH 6a3bl moprana
IHUCTaHUMOHHOTO O0YYeHUs, KOHCYJIBTaLllHU 1O
BBIIIOJIHEHHIO NPAKTHYECKUX 3aJaHuH 1
KypCOBOMY NTPOSKTHPOBAHUIO B on-line pexkume.




6. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHME
Tabnuua 6.1 — MareprapHO-TEXHHYECKOe o0ecneueHre JUCLUIIMHEL

HaumMeHoBaHHE crieUUaIbHBIX*
NOMELIEHUM U NTOMENSHHH IS
CaMOCTOSTENbHON paboThI

OcHallleH#e CreuyaTbHbIX OMELIEHHUH U OMELLEeHUH
LISl CAMOCTOSATENbHOM paboThI

1

2

3naHue yueOHOro Kopiyca 1o
yn.Jlenunrpanckas, 113, 103 ayn.
(CPC)

[MomMewieHne 11 CaMOCTOATENBHOM paboTHI

Kommeroteproe o6opynosanue: kommnbiorep 11 mr.; O6opynosanue s
y4eOHOro mporecca: J0cKka ayIMTOpHas 1 wT.

O6uiee konruecTBo MecT: 11

3naHue yueGHOTo KOopIyca 1o
yn.Jlenunrpanckas, 113, 406 ayn.
(CPC)

[MomereHue 1 CaMOCTOSTENIEHOM paboThI

Komnsroteproe obopynoBanue: koMnerorep 8 wr.; O6opynosanue ams
yueOHOro mnporecca: JOcka ayAuTopHas 1 wT. '

Obmee konunyecTBo MecT: 11

3naHue 1a00paTOpHOro KOpIyca
no yn.Typrenesa, 159, 151 ayn.
(3ayer, [IpakTryeckue)

VueGHas ayauTopHs U1 IPOBENCHHUS 3aHATUIM JTEKUMOHHOTO TUIA, 3aHATUH
CEMHHAPCKOTr0 TUIA, KyPCOBOTO IIPOEKTUPOBAHUS (BBIMIOJIIHEHHS KYPCOBBIX
paboT), TPyNIOBBIX U MHOMBULYAJIBHBIX KOHCYIBTALMH, TEKYLIEro KOHTPOJIA 1
MPOMEKYTOYHON aTTeCTalMu.

KommnbroTepHoe 060pyaoBaHUe: NPOeKTOp 1 IUT., OrpTeXHKKa 2 1IT.,
TeneBusop 1 wr., BugeomarautodoH 1 wr.; Mebens: mkad creanax 4 mr.;
Pasmuoe: cTenn 1 wr., koHOUUuoHep 1 wr.

OO1iee KOIUYECTBO MECT: 25

31aHKe Jab0paToOpHOro KopIryca
no yn.Typrenesa, 159, 163 ayn.
(Jlexuun)

VueGHas ayuTOpHS 1T POBEICHUS 3aHATUH JTEKUMOHHOTO THUMA, 3aHATUH
CEMMHApPCKOTr0 THII4, KypCOBOrO MPOSKTUPOBAHUS (BBITIOTHEHHS KypPCOBBIX
paboT), rpyNNoBBIX U HHAUBUIYATBHBIX KOHCYIBTALMH, TEKYILEr0o KOHTPOIS U
MPOMEXKYTOYHON aTTECTALMH.

OO0wee KOJIMUECTBO MecCT: 96

3maHue 1abopaTOpHOro Kopiyca
no yn.Typrenesa, 159, 26006 ayx.
(ITpakTiyeckue)

VuebGHast ayquTopus IJ1s POBEACHUS 3aHATHH JIEKLIHOHHOIO TUIIA, 3aHATHH
CEMHHApPCKOr0 TUIa, KypCOBOrO NPOSKTUPOBAHUS (BBITONHEHHS KYPCOBBIX
paboT), FPyNIOBEIX U HHIUBHAYAIBHBIX KOHCYIBTALMM, TEKYLIEr0 KOHTPOIS U
NPOMEKYTOYHON aTTeCTalMU.

KomneroTeproe o60pynosanue: npoekrop 1 wT.; Pasnoe: crenn 1 wr.

O0uiee KOIMYECTBO MecCT: 63

3naHue 1abopaTopHOro Kopryca
no yn.Typrenesa, 159, 265 ayxn.
(JTaGopatopHbie, [TpakTiyeckue)

VueGHas ayIuTOpHs U1 IPOBEICHHUS 3aHATUH JIEKUMOHHOTO THIA, 3aHSITHH
CEMHHAPCKOTrO THUIIa, KypPCOBOTO IPOSKTHPOBAHUS (BBINOIHEHHS KyPCOBBIX
paboT), rpyNIoOBbIX U HHAUBUIYAIBHBIX KOHCYIBTALMH, TEKYIIEro KOHTPOIs U
MIPOMEKYTOYHOMN aTTECTALUH.

KommneroTepHoe 06opynoBaHue: koMmnbrotep 8 r.; Mebens: mkad 6 wr.
OO1ee KOJIM4eCTBO MeCT: 24

*  CneunasbHbIe MOMEUIEHHS — yYeOHbIe ayTUTOPHU U1 POBEAESHHS 3aHATHH JIEKLIMOHHOIO TUIIA, 3aHATHH
CEMHHAPCKOTO THIIA, KypCOBOTO MPOEKTHPOBAHHMS (BBINIONHEHHE KyPCOBBIX paboT), IPYMNOBBIX U
MHIUBUIYATbHBIX KOHCYIbTALMi, TEKYIIEro KOHTPOJIA U NPOMEXYTOYHOM aTTECTalMH, & TAK XKE NOMEIUEHHs A5

CaMOCTOSATENBPHON PaboThI

ABTOp-pa3paboTyrk (BeoyILHH JTEKTOp) =

J.b.Yanaes
[0)5(0]

(Tioatiuce)
a

—""
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