MuHucTepcTBo Haykw u Bhicwero o6pasoBanHus Poccuiickon ®enepauun
®epepansHoe rocynapcTeeHHoe GlogxeTHoe obGpasoBaTtensHoe yupexaeHue

«Camapckuii rocyiapCcTBEeHHbIN TEXHUYECKUI yHUBepcUTeT»

(( @ CAMAPCKWMN BhbIClLero o6pazoBaHus
NMOAUTEX
—

ONopHEIA YHUBEPCUTET (Preoy BO «CaMI'TY»}

Dunuan ®rE0Y BO «CamI TY» B r. Benebee Pecny6nuku BawkopTocTaH

. YTBEPXOAKO
eﬁj"’;ﬁamnmana ®reoy BO «Caml'TY»
1e0pe Pecnybnuku BawwkopTocTaH

PABOYAS POTPAMMA AVCLIAMNUHBI (MORYNS)

B1.B.02.01 «TeopeTuyeckne 0CHOBbLI TEMNOTEXHUKMNY

Kog u HanpaBneHue nogroToeku

(cneynansHocTb) 08.03.01 CtpoutenscTeo
HanpaBnexHocTk (npoduns) TennorasocHaGxeHue U BEHTUNSLUS
Ksanudpukauun Bakanaep

®opma obyyeHus OyHas

lFoa Havyana noAroToBku 2021

Bbinyckarowas kacpenpa Crpoutenncreo
Kadheapa-paspaborumk Crpourenncreo

O6bem aucumnnuHel, u. / 3.e. 108/ 3

Dopma KoHTpons (npomexyToyHas

arrecrauus) JK3aMeH

BeneGeit 2021 r.



Pabouas nporpamma avcuunnvHel (nanee - PI[) paspaGoTaHa B COOTBETCTBUN C TpeboeaHusmu ®roc
BO no Hanpaenenuio noprotosku (cneunansHocT) 08.03.01 «CTpOUTENLCTBO», YTBEPKAEHHOrO MPUKA3OM

MUHUCTEpCTBa obpasoBaHuAa W Hayku Poccuiickoi ®egepaunn ot 31.05.2017 Ne 481, u COOTBETCTBYIOLWEro
y4ebHoro nnawa.

Paspa6oruuk PrA; @(}A
OOUEHT, K.T.H., AOLEHT ' j _.B. 3eneHuos

(AOMKHOCTb, CTENEHb, Y4eHOe 3BaHNE) (noanuce) (PK0O)

PIA paccmoTpeHa v ofobpeHa Ha 3aceaaHu kadeapbl 03 noHa 2021 r., npoTokon Ne 5.

3aseayowmin kacdbeapoit K.T.H., DOUEHT /W AA. UbiHaeBa
/ué ) (

(cTeneHs, yueHoe 3BaHue, nognuts ®1O)

COrNIACOBAHO:

PykoBoguTens o6pazosatensHol
nporpammsl AOLEHT, K.T.H. A.A. LibiHaesa

(cTeneHb, yueHoe sBatue, nognuce) (PM0)



COOEPXAHUE
1. MepeyeHb NNaHMpyemblx pedynbTaTtoB 06y4YeHus nNo ancumniMHe (Mogyro), COOTHECEHHbIX C MraHNnpyeMbiMm
pesynbTaTaMm OCBOEHNSI 0BPA30BATENBHOMN MPOTPAMMDI ....ccciutriteiitretesaitreeesairreesanbeeessnbeeesasbreeesanreeeeaanrneeesannns 3
2. MecTo gucuunnuHel (Mogyns) B CTPYKTYpe 0Opa3oBaTENbHOM MPOTPAMMDBI ........ccciiurreeeiiirereeiitieeeeaaineeeesnineeeesns 3

3. O6bem gucuunnnHbl (MOAYNs) B 3a4ETHbIX €AMHULAX C yKasaHWeM KOoNMyecTBa akageMn4ecknx 4acos,
BblAE€MNEHHbIX HA KOHTaKTHY paboTy obyyatomxcs ¢ npenogasartenem (Mo suaam y4ebHbix 3aHATUR) U Ha

CaMOCTOSATENBHYHO PABOTY OBYUAIOLLIMXCS ...vveeeiititeeeiitieeeeaiteee e e sttt e e e sabe e e e e sabe e e e e aabe e e e e aabe e e e e anbb e e e e anbeeeesanbeeeeeannbeeeeennee 4
4. CogeprkaHve gucuunivHel (Mogyns), CTPYKTypUpoBaHHOe no TeMam (pasgenam), ¢ ykasaHMem OTBEAEHHOrO Ha
HMX KONTMYECTBA aKaAeMMUYECKUX YaCOB N BUOOB YUEOHDBIX 3BHATUM ...veveiiiiiieiiiiieesiiieeeseiieeessntneesssnneeessnnnseesennens 5
4.1. CoaepKaHNE NEKLMOHHDBIX BAHSTUM ....eeeeieeeiiiiurieeeeeseesiiasnteseresesssaatntesseesesssaasssessseeeessanssssnsseeeesssmnnssssssseeesssanns 5
4.2. CoaepXaHNE NABOPATOPHDBIX BAHSTUM ....cccciiiurirrrreeeeeiiiitnteeereeessiaatnteeseeaessaaatsteeereeesssanmsnreeseeeesssmmnssssereeessainns 6
4.3. CoaepKaHNE MPAKTUHECKUX BAHSATUM ..veeereeeiiiuriereeeeeesisiustseeresesssaasntasseasesssaasssesseeeeessanmssssssseeesssannssssssseeeesaanns 6
4.4. CoaepXaHNe CaMOCTOATENMBHOM PABOTBI ....cuuuieiiieieeeiaitiieeiteaeeeaaattteeeeeaeessaantsbeeeeaeaeesaasstaeeeaaesssaasssseeeaaessaanns 6
5. MeToanueckue ykaszaHus ans oby4varomxcs No OCBOEHUIO AUCLMNNNHBI (MOAYNS) ..... Owwubka! 3aknaaka He
onpeaeneHa.

6. MNMepeyeHb yyebHON NuTepatypbl U y4ebHO-MeTOaNYECKoro obecneyeHnsa ana caMmoCcToaTeNbHOM paboTsl
OOYHaIOLLNXCS MO OUCLIUMITUHE (MOLYITIO) eeetiieeeiiiuttieeeteteeesaanttteeeeeaesssaasssteeeeaaessaaanssteeeeeaasssannsssaneneaesssannsssseeeeeesssanns 8
7. MNepeyeHb NHPOPMALIMOHHBIX TEXHOMOIUIA, UCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTenbLHOro npouecca
no gucumnnuHe (Moaynto), BKIoYas nepeyeHb NPOrPaAMMHOIO OOECTIEHEHUS ......cevvuvrieeiiiieeesiiieeesnniieeeenneeeeeennens 9
8. MNepeyeHb pecypcoB MHHOPMALIMOHHO-TENEKOMMYHUKaLMOHHON ceTn «IHTepHEeT», npodeccrnoHanbHbix 6a3
OaHHbBIX, MHAOPMALNOHHO-CTIPABOUHBIX CUCTEM .....uvvveieiuteeeeesteeeeessseeeessssesesassseeesnssseeesassseessansseessasseesssnsseeessnsseees 9
9. On1caHue maTepuanbHO-TEXHUYECKON Ba3sbl, HE0OX0OUMOW Anst OCyLLEeCTBNEHUss 06pa3oBaTenbHOro npotecca
MO LUCLUMIIMHE (MOIYITHO) .veveeeiuteteesiutteeessutteeessstaeeessstaaessasteeeeassteeeeaasteeaesastaeaesanteeaesasbeeeeeanseeeeeanbeeeeeantbeeeeansseaesnnses 10
10. ®oHA OLEHOYHBIX CPEACTB MO AUCLUMITUHE (MOLYITHO) oiuvveieeiiieieesiueeeestteeeesssteeeesansseeessssseesssssseeesassseessanssees 10

MpunoxeHune 1. POHA OLLEHOYHbIX CPEACTB AS1A NPOBEAESHNS TEKYLLEro KOHTPONSA YyCNeBaeMocTu n
NPOMEXYTOYHOW aTecTaumm

MpunoxeHune 2. [JoNnoNHEHUSA N U3MEHeHUs K paboyven nporpaMmme AUCLUMNIUHBI (MOAYNS)

MpunoxeHune 3. AHHOTaUusA paboyen NnporpaMmbl AUCLMNINHDI



1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMneTeHLUn LOCTUXKEHUs1 KOMNeTeHLUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HammeHoBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpeayCcMOTpeHbl Y4eOHbIM NiaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Kog n HammeHoBaHue
Kog HaunmeHoBaHue
KOMMETEHLMN KOMMETEHLIMN MHAMKaTopa AOCTUXKEHUA Pe3ynbTaTthbl 06y4eHus
KOMMeTeHLUn
MK-1 Cnoco6HocTb Kk paspaboTke na-1 NK-1 31MK-1.1

pabouyelt JOKyMeHTaLum
CUCTEM OTOrMMEHS,
BEHTUMALUMN U
KOHAOMLIMOHMPOBaHWSA BO3ayXa

OcywectBnsieT pa3paboTky
pabouyelt JOKyMeHTaLuUM cucTem
OTOMMNEHNS, BEHTUIALMN U
KOHOMLMOHUPOBaHMS BO3ayXa

3HaTb: TpeboBaHMsi HOpMaTHUBHO-
TEXHUYECKOW JOKYMEHTaUUn 1
HOPMaTMBHbIX NMPABOBbIX aKTOB K
pa3paboTke TEKCTOBOW M rpadnu4eckomn
yacTen paboyen JOKYMEHTaUUN CUCTEM
OTOMMEHWS, BEHTUNALUA 1
KOHOMLUMOHMPOBaHWS BO3adyxa

MK-2

CnocobHOCTb OCyLLEeCTBNATL
pa3paboTky NpOeKTHOM
JOKYMEHTaLMN cUcTem
OTONNEHUA, BEHTUNALUN U
KOHOULMOHMPOBaHMS BO3ayxa

nao-1 nK-2

BbinonHaeT pacueTbl Ans
MPOEKTUPOBAaHUSA CUCTEM
OTOMNSEHNSA, BEHTUNALWN U
KOHAMLMOHMPOBaHMA BO3ayXa

31 MK-2.1

3HaTb: TpeboBaHNss HOpMaTHUBHO-
TEXHUYECKOW JOKYMEHTaLMN 1
HOPMAaTWBHbIX NPABOBbLIX aKTOB MO
NPOEKTUPOBaHMNIO CUCTEM OTOMSIEHUS,
BEHTUNALMM U KOHAMLMOHUPOBaHWS
BO3ayxa

32MK-2.1

3HaTb: BUAbl U METOAMKM pacyeToB
CVCTEM OTOMNEHNS, BEHTUNSALNMN U
KOHAMUMOHMPOBaHWS BO34yxa
33MK-2.1

3HaTb: COBpeMeHHbIe NoAXOoAbl U
MEeTOAMKM ONTUMM3aLMM npoLiecca
NPOEKTUPOBaHUSI CUCTEM OTOMSIEHUS,
BEHTUMALMM U KOHAMLMOHUPOBAaHWS
BO3ayxa

na-2 nK-2

OcywectBnsieT pa3paboTky
TEKCTOBOW U rpadpmnyeckomn
yacTew NPOEKTHOM
OOKYMEHTaunm cuctem
OTONSEHNS, BEHTUNALNMN U
KOHAMLMOHMPOBaHWS BO3dyxa

Y1 MNK-2.2

YMeTb: onpenensitb nepeyeHb
HeO0BX0AUMbIX MCXOAHbIX AaHHbIX NS
pa3paboTky NPOEKTHOM OOKYMEHTaLMK
CUCTEM OoTonNeHnd, BeHTunauumum n
KOHOULUMOHUPOBAHMNA BO3OyXa

B1 MK-2.2

BrnageTb: NoAroTOBKON MCXOAHBIX
AaHHbIX Ans paspaboTKU NPOEKTHOM
JOKYMEHTaLUM CUCTEM OTOMNSEHMS,
BEHTUNALMM U KOHAMLMOHMPOBaHMS
BO3ayxa

na-3 nkK-2

BbinonHseT noaroTosky K
BbINYCKY NMPOEKTa CUCTEM
OTOMMNEHNS, BEHTUNALMN U
KOHOMLMOHUPOBaHMS BO3ayxa

32MK-2.3

3HaTtb: CoBpeMeHHble nogxoabl 1
METOAMKM ONTUMM3aLMM npoLiecca
NPOEKTUPOBaHUS CUCTEM OTOMNIEHUS,
BEHTUMALNUM N KOHAMLUNOHNPOBAHUS
BO3ayxa

2. MecTo aucuunnuHbl (Moayns) B CTPyKType o6pa3oBaTenibHOW NporpamMmmbl

MecTto AvcuMnnunHbl B CTPYKType o06pasoBaTernibHOM Nporpammbl: 4acTb, opMUpyemasi yyYacTHUKaMu
obpasoBaTesnbHbIX OTHOLLEHWUNA.




Tabnuua 4

Kop MpepwecTtBytowme
KOMMeTeHUun AUCLUUNIUHBI

MapannenbHo
ocBavBaeMble
AUCLUNIIUHBI

Nocnepyowme QUCLUNNUHLI

MK-1

OcHoBbl 06ecneyeHnss MUKpoOKNUMaTa 34aHuii;
lMpou3BoacTBEHHAdA NpakTuKa: TeXHoNnormyeckas
NpaKTUKa;

CTtpouTenbHas Tennounanka;

OTonneHue;

BeHtunsauus;

ABTOMATU3aALNSA CUCTEM OTOMNNEHUS;
TexHonorus n opraHMsaunsi CTPOUTENbHbIX 1
MOHTaXXHO-3aroToBUTENbHbIX MPOLECCOB;
ABTOMaTU3aLMA CUCTEM TennorasocHabXxeHnsa n
BEHTUNALWU;

KoHanumoHnpoBaHve Bo3gyxa u
XONOA0CHAbXeHWe;

ABTOHOMHOE TennocHabxeHue;

Skcnnyatauusi 1 peKoOHCTPYKUUSA CUcTemM
TennorasocHabXeHust 1 BEHTUNALUK,
OpraHusauus MOHTaxHbIX paboT cuctem
Tennora3ocHabXeHust U BEHTUNALMNK;

OcHosbl CAIMP

MK-2

CTtpouTenbHas Tennodunanka;

Hacocbl, BEHTUNATOPbLI M KOMMPECCOopPbI;
OcHoBbl 06ecneYeHnss MUKpOKNUmaTa 34aHuii;
OTonneHue;

MpaKTNKO-OpUEHTUPOBAHHBIN NPOEKT;
BeHTunsaums;

KoHanumoHupoBaHue Bo3ayxa 1
XxonogocHabxeHwue;

ABTOMaTU3ALNSA CUCTEM OTOMNNEHUS;
ABTOMaTU3aLNSA CUCTEM TENNOrasocHabXeHus 1
BEHTUNALNN;

Mpoun3BoacTBEHHAs NpaKTMKa: NpeaannioMHas
npakTuKa;

OHeprocbepexeHue B cuctemax
TennorasocHabXXeHns n BEHTUNALMM;
OpraHusauunst MOHTaXHbIX paboT cnuctem
TennorasocHabXXeHns N BEHTUNALNK;

OcHoBbl CAINP

3. O6bem AUCLMNIIUHBI B 3a4€THbIX e4MHULAaX C YKa3aHueMm

Konun4yectBa akageMn4yeckux 4yacos,

BblAENEHHbIX HA KOHTaKTHYI0 paboTy obGyyvarowmxcs ¢ npenopaBaTenem (Mo BUAam y4ebHbIX 3aHATUW) U Ha
camMocToATeNbHYI0 paboTy oby4aroLmxcs

Tabnuua 5
Bup yyebHomn paboTbl Bcero yacos CemecTp 3
AyputopHas KOHTakTHasa paboTa
(Bcero), 56 56
B TOM Yucne:
NeKunoHHble 3aHaTus (J13) 32 32
nabopatopHble pabotsl (JIP) 8 8
npakTnyeckue 3aHsatusa (M3) 16 16
BHeayauTOpHasa KOHTakTHasA paborTa, 3 3
KCP
CamocTtosiTenbHas paboTa (Bcero),
B TOM Yucne: 22 22
nogrotoska Kk JIP / M3 6 6
BbINOJIHEHWE KOHTPOMbHOW paboThl 6 6
camMoCToATeNIbHOE U3yvyeHne matepuana 5 5
NoAroToBKa K SK3aMeHy U1 TecTy 5 5
DopMbl TEKYLLLETO KOHTPONSA Ortyet no J1P; peweHune 3agav; Ortyet no J1P; pewweHune 3agav;
ycneBaemocTu TECTUPOBaHWE TECTUPOBaHWE
PopMbl NPOMEXYTOYHOM aTTecTauumn 3K3aMeH 3K3aMeH
KoHTponb 27 27
UTOIO: vac. 108 108
UTOIO: 3.e. 3 3




4, Cerp)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHO€e No TemMmam (pasp,enaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMn4yecKkux 4yacos n BuaoB y‘-IESHbIX 3aHATUIA

Tabnuua 6
Ne HaumeHoBaHme pasgena Buabl y4e6GHOM Harpy3knu U Ux TPyA0EMKOCTb, Yacbl
pasgena AVUCLMUMNIIUHbI n3 nP n3 CPC KCP Kowr- Bcero
ponb YacoB
1 TexHnyeckaa TepMmoguHamMmka 16 4 8 11 2 13 54
2 TennomaccoobmeH 16 4 8 11 1 14 54
UTtoro: 32 8 16 22 3 27 108
4.1. CogepxaHue NEeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne HanmeHoBaHMe CopepxxaHue nekuum . Kon-
n3 paanena Tema nekuumn (nepeyeHb OUOAKTUYECKNX eOUHNLY BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
Cemectp 3
1 TexHuyeckas MpeameT TexHNYecKon OCHOBHbIE NOHATUSI — TEPMOAMHAMUYECcKast CUCTEMA, 16
TepMoavHamMumKa TEPMOAVHAMUKN U ee napameTpbl COCTOSIHWSA, paBHOBECHbIE NPOLECCHI.
mMeToapbl. YpaBHEHNE COCTOSHMSA naeanbHOro rasa.
[NepBbIn 3aKOH [a3oBble cmecu. TennoemMKoCTb ra3os.
TEPMOLNHAMUKM. PaboTa paclunpeHus rasa. BHyTpeHHss1 aHeprus,
BTopow 3akoH aHTanbnus. dranyeckas n matemarmyeckas
TEepPMOLMNHAMUKMN. opmMynmpoBKn 1-ro 3akoHa TEPMOAMHAMUKN.
TepmognHamnyeckune TepmognHamuyeckme npoLeccsl.
CBOWMCTBa pearnbHbIX rasos. MonsTne obpaTtmocTu npoueccos. Linkn KapHo.
BnaxHbin BO3ayXx. OHTponus. Tennosasa avarpamma. AHanMTn4eckoe
TepMognHamuka noToka. BblpaXXeHue 2-ro 3aKoHa, 3HTPONuS Kak Mmepa
CxaTwve rasa B KoMmnpeccope. | HeobpaTUMOCTUN MPOLIECCOB.
TepMognHamuka noToka. BopasiHol nap. YpaBHEHWE COCTOSHUS pearbHbIX ra3os.
CxaTve rasa B komnpeccope. | Buabl BogsiHoro napa. OnpegeneHne napameTpoB
TepmognHammnka noToka. COCTOsiHMA BogdAHoro napa. P-U, T-S, i-Sanarpammei.
Cxartue rasa B komnpeccope. | lNpouecchl U3MeHeHMs COCTOSHUA BOOSHOro napa.
AHanns TepmognHammyecknx | MapameTpbl COCTOAHMSA BNaxHOro Bo3ayxa. OCHOBHbIE
LIMKIOB TEMnoBbIX npoLecchl BO BNaXXHOM BO3ayxe: Harpes (oxnaxaeHue),
asurartenen u agnabaTHoe yBnaxHeHuve.
3HEepreTNYecKX yCTaHOBOK. YpaBHeHWe NepBOro 3akoHa TepMoAMHaAMUKN AN
OBWXKEHUS noToka rasa. OCHOBHblE 3aKOHOMEPHOCTU Mpw
OBWKEHUN ra30B Mo KaHanam NepeMeHHOro CeveHust.
VicTeueHune rasa 13 cyxaroLerocs conna.
Conno JlaBans. [lpoccenmpoBaHne rasos 1 nNapos.
TepmoanHaMM4eCcKMIn aHanum3 cxaTnsi rasa B
komnpeccope. MHOrocTyneH4aTbIi KOMNPECCop.
Lnknbl aoBuratenen BHyTpeHHero cropaHus. Liuknbl
NapoTypbuHHbIX yCTaHOBOK. Liukn PeHknHa, Tepmmyecknii
KO, cnocobbl ero NoBbILLEHUS.
TennouKaunoHHbLIN LK.
2 | TennomaccoobmeH | MNpeameT n 3agayuun Teopun Cnocobbl nepeHoca TennoTkbl, TeMnepaTypHoe nore, 16

TennoobmeHa.
Tennonepepava yepes
NSOCKYI U UNNUHOPUYECKYHO
CTEHKMN.
OudbdepeHumnanbHblie
YypaBHEHMWS KOHBEKTUBHOIO
TennoobmeHa.

OCHOBHbIE NONOXEHUsI
Teopun nogobusi.
KoHCTpyKTOpCKMIA 1
NMOBEPOYHbIN pacyeTbl
TEeNNoobMeHHbIX annapaToB.
OCHOBHbIE 3aKOHOMEPHOCTU
Tenno- U macconepeHoca.
OCHOBHbIE 32aKOHOMEPHOCTU
TENnno- 1 MacconepeHoca.
OCHOBHbIE 3aKOHOMEPHOCTU
TENnno- 1 MacconepeHoca.

rpagueHT TemnepaTtypbl, TEMOBOW MNOTOK.
TennonposogHocTb. 3akoH Pypbe, anddepeHumansHoe
ypaBHeHWe TennonpoBOAHOCTH, YCNOBUSA OAHO3HAYHOCTW.
CraumoHapHas TennonpoBOgHOCTb HEOrPaHNYEHHOW
NNacTUHbI U LUNUHOPUYECKON CTEHKMN.

YpaBHEHWNs 3HepPrnn, ABMKEHUSA N HEPA3PLIBHOCTY.;
IOnddepeHunansHoe ypaBHeHUE TENNOOTAAYM.
MpuBeneHne cncTembl ypaBHEHWU KOHBEKTUBHOTO
TennoobmeHa k 6e3pasmepHomy Buay. Kputepun
TEeNnoBoro 1 rMapoaNHaMNYecKoro nogooums.
KputepuanbHble ypaBHeH S .

Heobxoammble 1 AocTaTouHbIe yCnoBms nogobus
dm3nyeckmx npoueccos, Teopembl Nogobus.; OCHOBHble
npoLieccbl KOHBEKTUBHOrO TennoobmeHa. Tennootaaya
Npn OBWKEHUN XXNOKOCTW BAOMb MITOCKON MOBEPXHOCTH,
npw OBWKEHUN XXUOKOCTW B Tpybax 1 omMbiBaHUA
oauHO4YHOW Tpy6bl 1 ny4koB Tpy6. TennooTaada npm
dra3oBbIX MpeBpaLleHnsX.

Knaccudukaums TennoobmMeHHbIX annapaToB. YpaBHeHne
Tennosoro 6anaHca n Tennonepeaaya Ans
pekynepaTuBHbIX TEMOOOMEHHbIX annapaTos.
MprmeHeHne meToda 6e3pa3MepHbIX XapakTepUCTHK K
pacyeTy TennoobmeHHbIX annapaTos.

MonekynspHas andpdysus, 3akoH Puka. KOHBEKTUBHBIN




mMaccoobMmeH, crctema auddepeHumanbHbIX YPaBHEHUN,
YCroOBWSA OQHO3HAYHOCTH.

AHanormm npoL,eccoB nepeHoca TennoTbl U Macehbl,
aunddysmoHHble uncna HyccensTta u MNMpanaTng.

PacueT ucnapeHust npy Te4eHnn BNaXKHOro Bo3ayxa
BAOJb NIOCKOW NOBEPXHOCTMU.

WUtoro 3a cemecTtp: [ 32
Wtoro: | 32
4.2. CopgepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HanmeHoBaHue HanmeHoBaHue Conepxanme naboparopHou paGOTbI Kon-
9 (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
npP pa3gena na6opatopHoun paboTbl
paccmaTpuBaeMbIX MOATEM, BONPOCOB) yacoB
CemecTp 3
1 | TexHuyeckas Onpepenexune nsobapHon TennoemKkocTn cp 1 cv, CBA3b Mexay Humn. PopmMynbl Ans 4
TepMoanHaMumka TennoemKocTu Bo3ayxa. onpegeneHns BHyTPEHHEN SHEPrun 1 3HTanbnmm
WccnepoBaHue NpoLeccoB BO | naearnbHbIX ra3os.
BMaXXHOM BO3fyXxe BnaxHocTb Bo3gyxa. |-d— gnarpamma, ee ncnons3oBaHue.
CwmelleHve rasoB 1 Napos.
2 | TennomaccoobmeH | WccnepoBaHue OpHopogaHas nnockas cTeHka. MHorocnomHas cTeHka. 4
TennonpoBOAHOCTM Tepmuyeckoe 1 NoMHOe TEPMUYECKOE COMPOTUBMEHNE
CTpOUTENBHbLIX U Nnockow (MHOrOCNONHON) CTEHKW. KOHTakTHOE
TEeNnon3onAUMOHHBLIX TepMmnYeckoe CoONpoTUBIIEHME.
MaTepuarnos Tennootgayva. 3akoH HetoToHa-Puxmana. KoaddumumeHT
Onpepenexve Tennootaayun. EctectBeHHasn koHBeKUMS. TepMUyecKkmn
KoadhpuumeHTa K03(pPUUMEHT 06BEMHOIO paclUMpPEHMSI.
TennonpoBOAHOCTH
CTpOUTENbHBIX MaTepunarnos
MEeTOLOM TENsoBOro
perynspHoro pexvma.
WTtoro 3a cemecTp: 8
Utoro: 8
4.3. CogepxxaHue NPaKkTU4eCKUX 3aHATUN
Tabnuua 9
CopepaHue NPakTUYECKOro 3aHATUA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pasaena 33HATUS (nepeyeHb onAaKTUYECKNX eAuHNL BO
paccmaTpuBaeMbix MOATEM, BONPOCOB) yacoB
CemecTp 3
1 | TexHunyeckas MapameTpbl cOCTOAHUS 3akoHbl naeanbHoOro rasa; pabota nameHeHunst obrema 8
TepMoaMHaMmKa paboyero Tena. YpaBHeHune rasa.
COCTOSIHUSI naeanbHoro rasa.
TennoemMKoCTb rasos TennoemMKocTn cp 1 CV, CBA3b Mexay Humu. Pacuer
["asoBble cmecu. Konm4ecTBa TennoThbl, NepeaaBaemMoi B npoLecce.
MpumeHeHne NHTepnonaumoHHbix dopmyrn. Cease mexay
MepBbIn 3akoH cpeaHen 1 UCTUHHOW TennoeMKOCTAMM.
TEPMOANHAMMKN. MonbHble, 06 bEMHbIE, MAacCcOBbIE
"a3oBble npouecchbl ponu. Pacyet Tennoemkoctu cmecu. MapunansHoe
AasneHue. MapumansHbii 06beM. YpaBHEHNE COCTOSHUS
NPUMEHUTENBHO K CMECU naeanbHbIX rasos.
Pacuet paboTbl nsMeHeHns obbema
rasa. MNoHATME NONOXWUTENBHON N OTpMLATenbHOW paboTbl.
BHyTpeHHsAS aHeprus Tena. AHanMTUYECKOe BbipaXXeHne
nepBoro Havana TepMoauHamMukn. BHyTpeHHsiIs aHeprus
KaK (DYHKLMSI COCTOSIHMS.
2 | TennomaccoobmeH | TennonpoBOoAHOCTL NIOCKON Lnnungpuyeckasa cteHka. MHorocnonHas 8
W UMIMHOPUYECKON CTEHKM uunuHgpuyeckas cteHka. JlInHenHoe TepMrnyeckoe u
npyv CTaUMOHapPHOM pEXMME. NonHoe TEPMMYECKOe COMPOTUBIIEHNE LMNMHOPUYECKON
(MHOrOCNONHON) CTEHKMW.
Tennonepenava yepes OpHopopgHas nnockas cTeHka. MHorocnomHas cTeHka.
NIOCKYH CTEHKY. Tepmuyeckoe 1 NoNHOe TEPMUYECKOE COMPOTMBMNEHNE
nnockoun (MHOrocrnonHon) cteHkn. KoHtakTHoe
TEPMUYECKOE CONPOTUBIIEHUE.
UTtoro 3a cemecTp: 16
Wtoro: | 16
4.4. CogepxxaHue CaMOCTOATENbHOM paboThbI
Tabnuua 10
[ Ne | HaumenoBanume | Bua camocTosTensHom CogepxaHue caMoCTOATENLHON PaboThl | Kon- |




n/n pasgena paboTbli (NepeyeHb AMOAKTUYECKNX eAUHNL; BO
paccmaTtpuBaeMbIX NoATEM, BOMPOCOB) yacoB
CemecTp 3
1. TexHu4yeckas NoAroToBKa K YpaBHeHue 1-ro 3akoHa TepMOAUHAMUKM A1 ra30BOro
TepMoguHamuka nabopaTopHbIM paboTtam u noToka. YpaBHEeHWe Hepa3pbIBHOCTU MNOTOKA.
NPaKTU4ECKUM 3aHATUSAM, OpoccenupoBaHune. IHBepcrnoHHasa kpreas. Conmo n 11
noaroToBka K anddysop. Conno Naeans. Tennosoe conno. PacxogHoe
TECTUPOBAHWIO, 3K3aMeEHY uunuHgpuyeckoe conno. MakcumanbHbIA pacxof u
KpUTUYEeCKast CKOpOCTb.
2. TennomaccoobMeH | noaroToeka K OCHOBHOI 3aKOH KOHBEKTMBHOTO TennoobmeHa. Cuctema
nabopaTopHbiM paboTam u AnddepeHumnanbHbIX YypaBHEHNIN KOHBEKTUBHOMO
NPaKTUYECKNM 3aHATUAM, Tennoobmena. NorpaHnyHein cnow. MoHsaTne 5
NnoAaroToBKa K 0 MeToAe aHanu3a pasmMepHoOCcTen n Teopun nogodus.
TECTUPOBAHWIO, 3K3aMeEHY Onpepensiiowmn pasmep, onpegenstoLllas Temneparypa.
3. BbIMOSIHEHWNE KOHTPOSIbHOM
TennomaccoobmeH paBoTbi «TennoTexHnyeckme pac4eTbl TEMNMOBLIX YCTAHOBOK» 6
WTtoro 3a cemectp: | 22
Utoro: | 22

5. Metoaunueckue ykasaHus ansa odyvaromnxcs N0 0OCBOEHUIO ANCLMNIIUHBLI (MOAYNSA)

1. MeToaun4yeckue ykaszaHus npu paborte Ha nekumu

[lo nekumn cTygeHT AOMmKeH NPOCMOTPETb YHEOHO-METOOMYECKYIO N HAYUYHYIO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Nnpobnemax, KoTopble ByayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn oby4varwmmcs coobliaeTca Tema nekumu, nnaH, BOMpOChl, noanexaiime
pacCMOTPEHUIO, OOBOASATCS OCHOBHblE IMTepaTypHble MCTOYHMKM. Becb y4ebHbI MmaTepuan, coobliaeMbin
npenogaeaTenem, AOPKEH He NPOCTO npocnywmBaTtbes. OH JomkeH ObiTb aKTMBHO BOCMPUHSAT, T. €. YCIbllaH,
OCMbICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTu. MNpucTtynas K criylaHuto HOBOro y4ebHoro
MaTepuana, Nofie3Ho MbICNIEHHO YCTaHOBUTb €ro CBSI3b C paHee U3yveHHbIM. Cneas 3a TEXHUKOW YTEeHUsT Nekuum
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, nay3a M T. N.), HeobxoauMmo Bcreq 3a
npenogaBaTtenemM ymMeTb BblAENSATb OCHOBHblE KaTeropuu, 3aKOHbl U OMpedensiTb UX COAepXaHue, npobnemsl,
npeanonaratb MX BO3MOXHbIE peLlleHus, fokasatenbcTBa WM BbiBOAbl. OcylwectBndas Takylo paboTy, MOXHO
3HaunTEeNbHO 0Onerynte cebe noHMMaHue y4yebHOro maTtepuana, €ero KOHCMEKTUPOBaHWE W JanbHenlee
n3ydeHue.

2. MeToguyeckne ykasaHusi npu paborte Ha nabopaTopHOM 3aHATUMN

lMpoBeaeHne nabopatopHon paboTbl AeNUTCA Ha ABE YCIOBHbIE YaCTW: TEOPETUYECKYIO U NPaKTUYECKY!IO.

HeobxooumMbIMK  CTPYKTYPHBIMW 3MIEMEHTaMMN 3aHATUS SABMSIOTCA npoBedeHve nabopaTopHon paboThbl,
npoBepka YCBOEHHOro MaTepuana, Bkioyatowasa obcyxgeHne TeopeTu4ecknx OCHOB BbINOMHAEMON paboThl.

Mepen nabopatopHon paboToOW, Kak NpaBWMo, MNPOBOAUTCH TEXHUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoanmoro obopyaoBaHus. NpenogaBaTens KOppPeKTUpyeT AeaTenbHOCTb obyyarollerocs B
npouecce BbINonHeHnsa paboTbl (Npu HeobxogmmocTwu). MNMocne 3aBeplueHns nabopaTtopHon paboTbl NOABOAATCS
utoru, obcyxagaroTca pesynbTaTbl 4eATENbHOCTU.

BosmoxHbl cneayowme Qopmbl  opraHusaumm nabopaTtopHbiX paboT: poHTanbHad, rpynnosas wu
nHameuayaneHasa. [lpyu dpoHTansHOM opme ogHoTunHas paboTa BbINOMHAETCS Bcemu obydaroLmmucs
opHoBpemeHHo. [pu rpynnosown hopme paboTa BbinonHAeTcs rpynnon (komaHgown). Mpu nHausmayansHom copme
obyyvarLWwmnmMmncs BeINONHATCA UHAMBUAYarbHbIe paboThbl.

Mo kaxgon nabopaTtopHON paboTe MMEKTCA METOAMYECKME yKa3aHMs MO MX BbIMNOMHEHMIO, BKMKOYaoLlme
HeOOXOAMMbIVI TEOPEeTUYECKUA W MpaKTUYECKU MaTepuan, codepxalime 3SneMeHTbl M nocregoBaTenbHyHo
WHCTPYKLMIO MO NpOBeAEeHMI0 BbibpaHHOW paboThbl, MHAMBMAYanbHble BapuaHTbl 3agaHuin, TpeboBaHus n dopmy
OTYETHOCTM MO AaHHOW paboTe.

3. MeTogunueckue ykasaHusi npyu NoarotoBKe M paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTnyeckne 3aHATMA NO AMCUMMIIMHE MPOBOAATCA B Lensx BblpabOTKM MNPaKTUYECKMX YMEHUN U
npuobpeTeHns HaBbIKOB B peLLeHUN NPOECCMOHarnbHbIX 3a4au.

MogroToBka obyyatoLlerocs Kk NpakTU4eCKOMY 3aHATMIO MPOM3BOAUTCA MO BOnpocaM, pa3paboTaHHbIM ANns
Ka>XOoM Tembl MpaKTUYEeCKUX 3aHaTun u (Mnu) nekumi. B mpouecce noaroToBKM K MPaKTUYECKMM 3aHATUAM,
Heobxoammo obpaTute ocoboe BHMMaHUe Ha CaMOCTOATENbHOE N3YyYeHe PEKOMEHOO0BAaHHON NUTepaTyphbl.

PaboTta cTygeHTOB BO Bpemsi MPakTUYECKOro 3aHATUS OCYLLECTBMSETCA Ha OCHOBE 3afdaHui, KOTopble
BblJalOTCs OOyyawwmmca B Hadvane unm BO BpeMs 3aHAaTus. Ha npakTuyeckux 3aHAaTUsX MpuBETCTBYETCA
aKTMBHOE y4yacTue B 0OCYXOEHMN KOHKPETHbIX CUTyauuin, CMOCOBHOCTb Ha OCHOBE MOJSTyYEHHbIX 3HAHWUN HaxOAWTb
Hanbonee adeKkTMBHbIE peELLEeHVs MOCTaBMEHHbIX MNPObneM, ymMeTb HaxOAWTb MONE3HbIN OOMONHUTENbHBIN
mMaTepvan no TemMaTuMKe 3aHATUA. Ha npakTuyeckux 3aHAaTMAX obydvalowwmecss AOKHbI yMeTb BbipaboTaTtb
onpeeneHHble pelleHns no ob6o3HayeHHoW npobneme. B 3aBUCMMOCTM OT CROXHOCTW MpeanaraemMblX 3agaHum,
uenen 3aHaTUs, obLlert NoAroToBkM obyvalolmxcs npenogasaTtenb MOXeET noAackasaTb oOyyaloLmMMcs anroputm
pelleHns unu nepeoe AeNCTBUe, WM ykasaTb obllee HanpaBreHue paccyxgeHui. NMonyveHHble pesynbTaTbl
ob6cyxaarTcd € No3ULMIN NX afeKkBaTHOCTU UIn 3pEKTUBHOCTU B PACCMOTPEHHOW CUTYaLUN.




4. MeToguyeckne ykasaHusi No CaMOCTOATeNbHON paboTe

OpraHusaums camocToaTenbHOW paboTbl 00yYalOLWNXCSA OPUEHTUPYETCH Ha aKTUBHblE METOAbl OBrafeHus
3HaHUAMMU, pas3BUTUE TBOPYECKUX CMOCOBHOCTEN, Nepexod OT NOTOYHOro K UHAUBMAYaNU3npoBaHHOMY 0By4eHMIO C
y4yeToM noTpebHOCTEN U BO3MOXHOCTEN ObyyaroLerocs.

CamoctosatensHas pabota ¢ yyebGHukamn, yd4ebHbiMM MOCOOMSIMU, HaAy4YHOW, CNPaBOYHOW NUTEpPaATypou,
MaTepuanamu nepuoamyecknx n3gaHum u NHtepHeta sBnsetcs Hanbonee apekTMBHLIM METOOOM MOMyYeHus
OOMNOSHUTENbHBIX 3HAHWA, MO3BONSIET 3HAYMTENbHO aKTMBU3MPOBATb MpPOLlECC OBNageHus WuHdopmaumen,
crnocobcTByeT Gornee rnybokOMy YCBOEHMIO M3y4yaemoro mMaTtepuana. Bce HOBble MOHATMA MO U3ydaemonm Teme
HeobXxoOMMO BblyYUTb HaU3YCTb.

CamocTosiTenbHas paboTta peanuayeTcs:

e HEMOCPEACTBEHHO B NPOLIECCEe ayaUTOPHbIX 3aHATUN;

® Ha NeKUMsIX, MPaKTUYECKUX 3aHATUSIX;

e B KOHTAKTE C NpenogaBaTeneM BHE paMOK pacnucaHus;

e Ha KOHCymnbTauusix Mno y4eOHbIM BOMpocaM, B X04e TBOPYECKMX KOHTAaKTOB, MNpW NMKBMOALNN
3a[10/HKEHHOCTEN, NPW BbINONTHEHUW MHAMBUAYANbHbIX 3adaHuA U T. 4.;

e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpw BbINONHEHNN 0By4YaoWMMCS y4eOHbIX N MPaKTUYECKUX
3aau.

O deKkTnBHLIM  CPEACTBOM  OCYLUECTBNEHUsT OOy4dalwuUMCs CamMOCTOATENbHOM paboTbl  siIBNsieTcs
3NEeKTpOoHHasa WuHpopMaUunoHHo-obpa3oBaTenbHas cpeda YHMBepcuTeTa, KoTopas obecneuvMBaeT [[oCTyn K
yyebHblM nnaHam, pabouum nporpammam gucumnivH - (Mogynew), npakTuK, K W30aHWAM  SMEeKTPOHHbIX
OMBNNOTEYHBIX CUCTEM.

5. MeTogunyeckue ykasaHUs Npu HaNnMCaHMU KOHTPOJIbLHOW paboThl

CTpyKTypa KOHTPOMbHON paboTbl:

* TUTYMbHbIN NNCT,

* codepaHne KOHTPONbHOM paboThl,

* OCHOBHas 4acCTb KOHTPOJSIbHOW paboThl,

* BbIBOAbI MO paboTe,

* CMMCOK NCMOSb30BaHHOWM NUTEPaTypbI.

O6beM KOHTpONbHOM paboTbl 40 15 CTpaHWUL, MaLUMHOMMCHOIO TekcTa Yepe3 1.5 nHTepBana. B KOHTponbHOM
paboTe [OOMKHO ObITb OTPaXXEHO YyMEHWe CuUcTemMaTM3upoBaTb, aHanuMaupoBaTtb, 0606LWiaTh, AenaTb BbIBOAbI U
CBsA3bIBaTb TEOPETMYECKNE 3HAHUS C NMPaKTUKOW. B TekcTe HeobXo0aAnMO BbIAENUTH OCHOBHbLIE MAEU U NPEaNOXUTb
COOCTBEHHOE OTHOLUEHWE K HMM, OCHOBHbIE MOMOXeHUs paboTbl XenaTtenbHO WIMCTPUPOBaTh CBOMMU
npumepamn. B TekcTte HeobGxoouMO fenaTb CCbIIKM Ha UCMONb30BaHHYIO NuTepaTtypy C ykasaHuem cTtpaHuul. B
KOHTPOIbHOW paboTe AOMKHbI aKTUBHO UCMOMNb30BaTbCA HE MeHee 3 MCTOYHMKOB.

6. MeTogunyeckue ykaszaHUsA nNo NoaroToBKe K yCTHOMY ONpocy

CamocTtosTenbHas pabota obyvalolmxca BKNHOYaeT MOArOTOBKY K YCTHOMY OMPOCY Ha CeMWHaPCKMX
3aHATUAX. [ns 3TOro obydvalolmincss n3yvaeT NeKuur, OCHOBHYIO M OONOMHUTENbHYI0 NuTepaTtypy, nybnukauuu,
nHcpopmaumio u3 UHTepHeT-pecypcoB. Tembl 1 BOMPOCHI K CEMUHAPCKUM 3aHSATUSIM, BOMPOCH! AN CAMOKOHTPONS
[oBoasTCst 4o obydatoLmxcs 3apaHee. dpdPeKTBHOCTb NOArOTOBKM 0ByYaloLWUXCst K YCTHOMY OMNpoCy 3aBUCUT OT
KayecTBa O3HAKOMIIEHUSI C PEKOMEHJOBaHHOW nuTepaTypol. Ons NoAroToBKM K YCTHOMY OMpocy Heobxoaumo
03HAKOMUTLCSI C MaTepuarnoMm Mo TEMe CeMuHap W 00paTuTb BHUMaHWE Ha YCBOEHWE OCHOBHBLIX MOHATUIA
M3y4yaeMoi TeMbl, BbISIBUTb HESICHbIE BOMPOCHI 1 NogobpaTb OONOMHUTENbHYI0 NUTepaTypy AN UX OCBELLeHUs,
COCTaBUTb Te3WUCbl BbICTYNMNEeHNUA No OTAEelIbHbIM I'Ip06HeMHbIM acnektam. B cpegHeM, noAgrotoBka K YCTHOMY
Onpocy No OJHOMY CEMUHaPCKOMY 3aHSATUIO 3aHMMaeT oT 2 [0 4 4acos.

7. MeToanyeckue ykasaHus no noaroToBke K TeCTUPOBaHUIO

TecToBble 3afaHus — cuUcTeMa CTaHOAPTU3UMPOBAHHLIX 3aJaHuKW, MO3BOMAKLWAA aBTOMaTU3NPOBaTb
npoweaypy M3MepeHus ypoBHS 3HaAHWUIA U YMEHUI oby4atoLlerocs.

YcnelHoe BbINOMIHEHME TECTOBbIX 3a4aHui ABNAETCA HEOOXOANMbIM YCNOBMEM UTOrOBOW MOMOXUTENBHOW
OLEHKN. BbINonHeHWe TecTOBbIX 3afjaHUi npefocTaBnseT 00yyalwmnmMcs BO3MOXHOCTb CaMOCTOATENBHO
KOHTPONMpOBaTb YPOBEHb CBOWX 3HaHWW, ODHapyxumBaTb MNpPoOenbl B 3HAHUSAX W NPUHMMATb Mepbl MO UX
nukemaauuun. dopma M3noxeHnsa TECTOBLIX 3a4aHUn NO3BONSET 3aKPENUTb N BOCCTAHOBUTL B NaMATU NPOMAEHHbIN
MaTepuan. TecToBble 3afaHUA OXBaTbIBAalOT OCHOBHbIE BOMPOCLI MO M3yyaemon Teme. [Ana copmupoBaHus
3aJaHuiA Mcnonb3oBaHa Kak 3akpbiTasl, Tak U oTkpbiTas copma. Y obyvatoLuierocsd ectb BO3MOXHOCTb Bblbopa
NpPaBUNbLHOIO OTBETA WM HECKONbKUX MpaBuUrbHbIX OTBETOB W3 4ucra MpeanoXeHHblX BapuaHToB. [Ans
BbIMOSIHEHNS] TECTOBbLIX 3afaHui obyvalwlmMeca [OOIDKHbl  M3Y4uTb  JIEKUMOHHBLIM  Matepuan no Teme,
COOTBETCTBYWOLUME pas3denbl nutepaTtypbl No gucumnivHe. KOHTPOmMbHbIA TECT BbINOMHSAETCA oby4darowmmcs
CaMOCTOSTENbHO BO BPEMS MPAKTUYECKUX 3aHATUN.

6. MepevyeHb yuyeGHOW NUTepaTypbl U y4eGHO-MeTOAUYECKOro obecnevyeHUs Ans CaMOCTOATENLHOM
paboTbl

Tabnuua 11

Ne | ABTop(bl), HAMMEHOBaHWe, MECTO, FOA U3aHMA | KanmxkHowt | Nutepatypa




n/n (ecnu ecTb, yKkasaTtb «rpud») ¢doHa (KD)

mnm A
y4ye6Has camocT.
3MEKTPOH. paBoTLI
pecypc (3P)
1. ManssuHa E.T. oP +

CrtpouTtenbHas Tennodwmsunka; MocKOBCKUI rocyAapCTBEHHbIN
cTpouTenbHbin yHuBepcuteT, O6C ACB, 2011.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtulliprbooks||19265

2. Toncrtoea KO.U., Wymunos P.H. oP +
OcHoBbI CTpOUTENBHOM TENNOMU3nKK; Ypanbckuii deaepanbHbIi
yHuepcuteT, O5C ACB, 2014.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||66567

3. Enudaros B.C., CtenaHos A.M. oP +
TexHunyeckas TepMmoanHamMmka u Tennonepeaaya; MockoBckasi
rocyfapcTBeHHasi akageMus BogHoro TpaHcnopTta, 2013.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtulliprbooks||46860

4. ObsakoHos B.I'., JloHwakos O.A. OP +
OcHoBbl Tennonepeaayn; KazaHcknii HaumoHarnbHbIN NccrieqoBaTeNbCKUN
TexHonornyeckun ynusepcutet, 2011.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||62530

5. Monax C.W., Konocosa H.B. oP + +
TexHnyeckas TepmognHamuka n Tennomaccoobmen; flonbacckas
HaumoHanbHas akagemusi ctpomTenscTsa u apxutektypsl, 96C ACB,
2021.- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||122717

6. TexHnyeckas TepMoanMHamMuka; Jliuneuknii rocyaapcTBEHHbIN TEXHUYECKUI oP +
yHuepcuteT, O6C ACB, 2014.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els samgtulliprbooks||55163

7. TennoTexHn4Yeckne pacyeThbl TENSOBbLIX yCTaHOBOK; Camapckuii oP +
rocyaapCTBEHHbIN apXUTEKTYPHO-CTpouTenbHbIN yHuBepcuteT, O5C ACB,
2013.- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||22629

8. Bernsipos A.3. oP +
OcHOBbI NPOEKTUPOBaHNSI TEMMOBbLIX YCTAHOBOK; MOCKOBCKUIA
rocyapCTBEHHbI CTPOUTENbHbIM YHuBepcuTeT, An Nn Op Meguna, 36C
ACB, 2015.- Pexwum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu|liprbooks||40576

Hocmyn obyqarowuxcs k 9P HTE CamlTY (elib.samgtu.ru) ocywecmensaemcsi nocpedcmeom 371eKMPOHHOLU
UHGhopmayuoHHOU obpa3zosamernbHOU cpedbl yHugepcumema u catima HTB CamI TY o f102uHy u naposo.

7. I'Iepequb I/IHdJOpMaLIVIOHHbIX TEeXHONorun, ncnonb3yeMbIX NpU ocyLlecTBlieHUn oGpasoBaTeanoro
npouecca no gucuunrimHe (MO,D,an'O), BKI1O4Yas nepe4vyeHb NporpaMmmMHoOro obGecneyeHus

Mpyv  npoBedeHUM  NEKUMOHHBLIX  3aHATUMI  WUCMONb3yeTcs  MyNbTMMeAuiHoe — oGopydoBaHue.
OpraHuzoBaHo B3aumofelcTBMe obGy4yalolleroca W npernogaBaTtefis C  WCMOMNb30BaHWEM  3fTEKTPOHHON
MHcbopMaLMOHHOI 0Gpa3oBaTenbHON cpeabl yHuBepcuTeTa.

MporpammHoe obecnevyeHue

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6naparens NPOUCXOXKAEHUSA
HasBaHue (nMueH3noHHoe nnn cBo6oaHO
n/n (npousBoguTtens) (MHOCTpaHHoEe unm
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |Adobe Reader cBOOOAHO pacnpocTpaHsaemoe Adobe Systems Incorporated MHOCTPaHHOE
2. |LibreOffice cBOOOAHO pacnpocTpaHsaeMoe The Document Foundation MHOCTpPaHHOEe
3. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOE HIMO «BMWA» 0OTEeYeCTBEHHOE
cuctema «KoHcynbTaHT
[noc»
4. |AHTMBUpPYC Kacnepckoro NVLEH3VOHHOE JlabopaTopusi Kacnepckoro 0TEYECTBEHHOE

8. lMepeyeHb pecypcoB NMH(POPMALUMOHHO-TENTIEKOMMYHUKaLUMOHHOM ceTu «MHTepHeT», NnpoteccnoHanbHbIX
6a3 AaHHbIX, MH(POPMALNOHHO-CNPaBOYHbLIX CUCTEM

Tabnuuya 13
I:‘;:"_I HanmeHoBaHue KpaTkoe onucaHue Pexunm poctyna
1 | QnekTpoHHO-6MbNnoTeyHas cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHas bubnunoTeka https://elib.samgtu.ru/
CamlTY Caml TY
3 |eLIBRARY.RU HayuHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka




9. OnucaHue MaTepuanbHO-TEXHUYECKON 6a3bl, HeO6XO0AMMOW ANA OCyLEeCTBNEHUA obpa3oBaTenbLHOro
npouecca no gucuunsinHe

NekunoHHbIe 3aHATUA

AyaouTopun ans NeKUMOHHbIX 3aHATUN YKOMMMEKTOBaHbl Me6enbio 1 TEXHUYECKUMIN cpeacTBamu obyveHus,
cnyxawummu ang npeacraBneHus yvyebHon uHdopmaumm Gonblion ayautopum (Habopbl AEMOHCTPALMOHHOMO
obopyaoBaHusa (NPOEKTOP, aKpaH, KOMMNbIOTEP/HOYTOYK).

INa6opaTopHble 3aHATUSA

[ns nabopaTopHbIX 3aHATUIA UCMOSb3yeTcs nabopaTopusi, OCHaLleHHasi ycTaHoBKaMu U npubopamu ans
npoBeaeHusi NabopaTopHbiX paboT - TEepPMOMETPbI, MCUXPOMETPLI, MWUKPOMaHOMETPLI, TMHEBMOMETpPUYECKUE
Tpy6KM, aHEMOMETPBbI.

MpakTnyeckue 3aHATUA
AyaouTtopun ans npakTMY4eCKUX 3aHATUI YKOMMIIEKTOBAHbI CNELManmM3mpoBaHHON Mebenbio N TEXHUYECKUMU
cpeacTBaMmy 0byveHus (NPOeKTop, aKPaH, KOMMNbITEP/HOYTOYK).

CamocTtosATenbHasa pabora

MNomelweHns Ons camocTOosTENbHOW paboTbl OCHALWEHbl KOMMbIOTEPHOM TEXHMKOM C BO3MOXHOCTbLIO
noaknoyeHna Kk cetu «VIHTepHeT» M OOCTynoM K 9neKTPOHHOM WHOpMaLMOHHO-0b6pa3oBaTenbHOW cpeae
Caml'TY:

e MeToAMYecKUn kabuHeT (aya. 9).

10. ®DOHA OLEHOYHbLIX CPeacTB No AUCUUNIINHEe

PoHO OLEHOYHbIX CPeAacTB ANs MPOBEAEHUS TEeKyLero KOHTPONA YCneBaemMoCTW M NPOMEXYTOYHON
aTTecTauuv npeacTasneH B [MpunoxexHun 1.

MMoNHbIA KOMMNEKT KOHTPOMbHbIX 3a4aHUA UMW WHbIX MaTepuanoB, HeoOXoAMMbIX ANs OLeHWBaHUS
pe3ynbTatoB OOyYeHVWs MO AMCUMMINUHE, MNpPaKTUKe XpaHuTcsa Ha kadegpe-pa3pabotyvke B OymaxHOM w
3MeKTPOHHOM BMae.



MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.B.02.01 «TeopeTnyeckne OCHOBbI TENNOTEXHUKU»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabeHue N BEHTUNALUA
KBanudukaums GakanaBp

dopma o6yueHusn OYHas

Noa Hayana NnoAroToBKuU 2021
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0O6bem agcuUnnuHbL, Y. [ 3.e. 108 /3

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus) 3K3amMeH




1. MNepeyeHb KOMMNETeHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPosIBNIeHUs
KOMMeTeHUUN (4eCKpUNTopoB), KOTOPbLIMU AOIKEH OBrageTb 06yvaloWmincs B Xxoae 0CBOEHUSA
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMNeTeHUuun KOMMeTeHuun DOCTUXEHUA KoMNeTeHuumn obyuyeHus
KOMMNeTeHunn
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HaumeHoBaHue Ko v HaumeHoBaHue HAUKaTopa [OCTUXKEHUSA Pe3ynbTaTthbl
KOMMNeTeHLuun KOMMNeTeHUun KOMMNeTeHuuun oby4eHus
He NpegyCcMOTpPEeHbI YYeOHbIM NaHoOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Kop HanmeHoBaHue
MHAUKaTopa AOCTUXKEHUA Pe3ynbTatbl 00y4eHus
KOMMNeTeHLuun KOMMNeTeHLuun
KOMMNeTeHuuun
MK-1 Cnoco6HocTb k paspaboTke na-1 NK-1 31MK-1.1
paboyen JoKyMeHTaLun OcywectBnsieT pa3paboTky 3HaTb: TpeboBaHMs HOpMaTMBHO-
CUCTEM OTOMMEHMS, paboyen JOKyMEHTALMN CUCTEM | TEXHUYECKON AOKYMEHTALMMN U
BEHTUINALUM U OTOMMEHWS, BEHTUNALUN 1 HOPMaTMBHbIX MPABOBbIX aKTOB K
KOHOVLMOHNPOBAHWSA BO3ayxa KOHOMLIMOHMPOBaHUSA BO34yXa pa3paboTke TEKCTOBOM U rpaddnyecKon
yacTten paboyer JOKYMEHTauumM CUCTeM
OTOMMEHWS, BEHTUNALUA 1
KOHOMLMOHMPOBaHWS BO3adyxa
MK-2 CnocobHOCTb OCYLLEeCTBNATb no-1 nkK-2 31 MK-2.1
pa3paboTKy NPOEKTHON BbinonHseT pacyeTbl Ans 3HaTb: TpeboBaHUS HOPMATUBHO-
OOKYMEHTaLMM CUCTEM NPOEKTUPOBAHNSA CUCTEM TEXHUYECKOW JOKYMEHTaLUn 1
OTOMMEHWS, BEHTUNALUN 1 OTOMMEHWS, BEHTUNALUN 1 HOPMaTMBHBIX MPABOBbIX aKTOB MO
KOHOVLMOHNPOBAHWSA BO3ayxa KOHOMLIMOHMPOBaHUSA BO3a4yXa NPOEKTUPOBaHMNIO CUCTEM OTOMSIEHNS,
BEHTUMALMM U KOHAMLMOHUPOBaHWS
BO3gyxa
32MK-2.1
3HaTb: BUAbl U METOAMKM pacyeToB
CUCTEM OTOMMEHWS, BEHTUMNSLNN 1
KOHOULMOHNPOBAHWS BO3ayxa
33 MK-2.1
3HaTb: COBPEMEHHbIE NOAXOAbI 1
METOAMKM ONTUMM3aLMM npoLecca
NPOEKTUPOBaHUSI CUCTEM OTOMSIEHUS,
BEHTUMALMM U KOHAMLMOHUPOBAaHWS
BO3gyxa
na-2 nK-2 Y1 NK-2.2
OcywectBnsieT pa3paboTky YMeTb: onpeaensitb nepeyveHb
TEKCTOBOW 1 rpadmyeckom Heo6X0aUMbIX UCXOAHbIX AaHHbIX ANsi
yacTen NPOEKTHOW pa3paboTKM NPOEKTHOW AOKYMEHTaLUN
OOKYMEHTaunm cuctem CUCTEM OTOMMEHUs1, BEHTUMNSILUA 1
OTOMMEHWS!, BEHTUNSLUN 1 KOHOULMOHMPOBaHWS BO3ayxa
KOHONLUNOHNPOBaHMS BO3dyXa B1 MNK-2.2
BnageTb: NoAroToBKOM UCXOOHbIX
OaHHbIX Ans pa3paboTKkyM NPOEKTHOMN
OOKYMEHTAaLMM CUCTEM OTOMSEHNS,
BEHTUMALMM U KOHOMLNOHUPOBAHNS
BO3gyxa
na-3 nK-2 32 MK-2.3
BbinonHsAeT NoaroToBKy K 3HaTtb: CoBpeMeHHble nogxoabl 1
BbIMYCKY NPOEKTa CUCTEM METOAMKM ONTUMM3aLMmM npoLecca
OTOMMEHUs1, BEHTUNSLUN 1 NPOEKTUPOBAHMS CUCTEM OTOMNJIEHNS,
KOHOMLIMOHMPOBaHUS BO34yXa BEHTUMALMM U KOHOMLNOHNPOBAHWNS
BO3gyxa
MaTtpuua cooTBeTCTBUS OLLEHOYHbIX CPEACTB 3anflaHUPOBaHHbIM pe3yfibTaTaM obyyeHus
Tabnuya 4
Koo n OueHoYHbIe cpeacTBa
MHAuKaTop Pasgen 1. | Pasgen 2. |NpomexyTouHas




A[OCTUXKEHUA TexHu4YecKkasi TepMoguHaAMUKa | Tennomaccoo6meH aTtrecTauus
KOMMNeTeHuuUun Otyet no J1P;
3JK3ameH,
peLleHne 3agay, KOHTposnbHasa paboTa, TeCTUpOBaHMe
no-1 nK-1 31 MK-1.1 31 MK-1.1 31 TMK-1.1
31 TMK-2.1 31T7K-2.1 31T1K-2.1
nao-1 nK-2 32 T1K-2.1 32 TK-2.1 32 T1K-2.1
33 K-2.1 33 K-2.1 33 MK-2.1
Y1 MK-2.2 Y1 MK-2.2 Y1 MNK-2.2
Wf-2 TIK-2 B1 MK-2.2 B1 MNK-2.2 B1 MK-2.2
nn-3 rnK-2 32 1K-2.3 32 IK-2.3 32 IK-2.3

2. TunoBble KOHTPOSbHbLIE 3a4aHNA UM UHbIE MaTepuarnbl, Heo6xoauMbIe ANA OLUEeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATEeNbLHOCTU, XapakTepusywme npouecc copMupoBaHMA KOMNETEeHUUN B xoae
OCBOEHMA obpa3oBaTesibHON NporpaMmmbl

2.1. DopMbI TEKYLLEro KOHTPOSA ycrneBaeMoCTH

O6pa3sey 3agaumn

Hantn abcontoTHOe AaBneHne napa B koTne, npusegeHHoe k 0 °C, ecnn maHomeTp nokasbiBaeT p = 0,13
MlMa, a aTtmocdepHoe faBneHne no pTtyTHomy 6GapomeTpy coctaeBnser 680 mm pt. cr. (90660 [Ma) npwm
TemnepaTtype t = 25 °C.

PeweHue.

W3 ypaBHeHus (1.4)

Pa6c = Pamm t Puman-
MokasaHne 6apomeTpa, nonyyeHHoe npu t = 25 °C npusognm k 0 °C.
B, = B(1 - 0,000172t) = 90660-0,9957 = 90270 MNa.
Torpa abcontoTHOE AaBneHMe napa B KoTne
pasc = 0,13 + 0,09 = 0,22 MMMa.
OT1BeT: pasc = 0,22 MMa.

O6paseL oTyeTa No nabopaTtopHom pabore
ONPEAENEHUE KO3®DPULIMEHTA TENNOMNPOBOAHOCTU CTPOUTEJIbHBLIX MATEPUATNOB HA
YCTAHOBKE OOKTOPA BOKKA

1. Llenb pa6oThl U ee NpakTM4eckoe 3Ha4YeHue

Mpu BbINONHEHUM nabopaTtopHoi padoTbl Ne1 cTyAeHT AOMKEH U3y4nTb METOANKY NPOBEAEHMS
3KcrnepuMeHTa Mo onpeaenexHnto kKoadduumMeHTa TeNNoNPOBOAHOCTM CTPOUTENBHBLIX U TENON30NALMOHHBIX
mMatepuanos B cootBeTcTBUM ¢ TOCT 7076-99 «MaTtepuansl n usgenunsa ctpoutenbHble. MeToabl onpegeneHns
TENnsonpoBOAHOCTU U TEPMUYECKOTO COMPOTUBIIEHUS NPU CTALUOHAPHOM TEMNSIOBOM MOTOKEY.

Mo 3agaHuio npenofaBatens TpebyeTca onpenenuTb Ko3PUUNEHT TEMNONPOBOAHOCTUN OAHOro obpasua
CTPOUTENBHOIO UK TENNOU3OMSALMOHHOIO MaTepuana.

2. KpaTkue TeopeTmyeckme cBegeHus

BONbLIMHCTBO  3KCMEPUMMEHTamNbHbIX  METOAOB  onpefeneHus  koadpduumeHTa  TennonpoBOAHOCTU
OCHOBbIBaAETCA Ha HabnaeHUN 3a TeMNepaTypHbIM Nosnem, Bo3by>XAEHHbIM TEMNMOBbIM NOTOKOM B MCCesyeMOM
Tene. NpUMeHNTENBHO K CTaUMOHaPHBLIM YCNOBUSIM MCMOSb3yeTcs 3akoH Pypbe

ot
--1-Z.Fa
Q 5 F

n oudppepeHymansLHoe ypaBHeHWe TennonpoBoaHOCTH
2 2 2
ot N ot N ot
ox*  oy> oz’
MpuBeaeHHbIE ypaBHEHUSA cnipaBeanvBbl ANA TBepAdblX Ten, unsnyeckme CBOMCTBA KOTOPbLIX HE 3aBUCAT OT
TemnepaTypbl.
PeweHuve guddepeHumnansHbix ypaBHeHUn (1) u (2) npUMEHUTENbHO K OAHOMEPHOMY TemnepaTypHOMy
Normo B NIIAaCTUHE NO3BONSAET HAUTU KOS PULIMEHT TENNONPOBOAHOCTU U3 COOTHOLLEHUS
Q-k
A= 3

tm - th
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Ons HeorpaH4YeHHOro nyioCKoro cnosa
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U3 ypaBHeHus (3) cnefgyeT, 4To OOLLMI NPUHLMN N3MepeHUs KoadpduLmeHTa TennonpoBOAHOCTM COCTOUT B
onpefeneHun TennoBoro notoka Q, mpoxoasdilero 4yepes onbiTHbIM O0bpasey, 3agaHHbIX pa3MepoB, W nepenaja

TeMneparyp twl - th Ha obeunx ero N30TEPMUNYECKNX MOBEPXHOCTAX.

BoipaxeHue (3) BbiBEAEHO B NPEAMNOSIOKEHUN, YTO A ABMAETCA NOCTOSHHON BESIMYMHON, He 3aBUCSILLEN OT
TemnepaTypbl. [Mpn koadduLneHTe TennonpoBOAHOCTU, U3MeEHsIlOWeENncs ¢ Temnepatypon, dopmyrnon (1.3.)
MOXHO MOMb30BaTbCs, €CNM TeMnepaTypHbli Mnepenag B Croe MWCCnedyemoro BellecTBa He3HauuTeneH u
UCTUHHbIE 3HauyeHuss A C [OOCTaTOYHOW TOYHOCTbIO, MOXHO 3aMEHWTb CPEAHUMM B [aHHOM MWHTepBase
TemnepaTtyp.

3. OnucaHue ycTaHOBKMU

Mpnbop poktopa bokka (puc. 1)npegHasHayeH AnNg  TOYHOrO  onpegeneHns  koadduuneHTa
TennonpoBOAHOCTM CTPOMMAaTEPUArioB 1 TENOU3ONALMOHHBIX MaTeprarnoB B npegenax

{ 8
I 10
s 9 N
8
Iy f \Pﬂ 7
L] —
_ 14
Py, Tole TIPHEIHIEDIBHIN CXCMO YCTIHOBKH JOKTopa BokKa:
| CHCT M HCPUMUEHHONO TOI, 2 HECPCBTCHBHI TR, 3 STl H PR CHE, 4 TCPMOTSICKTPH ICCKan
Gorapedt, 5 puryisrop © gEIOIICH JIRKOH, 0 saieria w7 obpaser, 8 i exokek e, 0, 10

reprocrarit, 112 pryrose tepsomerput, 13 mugpomerpiicekui gant, 14 cere, 1S repmomerp; 1o, 17 - kpanig



A=0,25+1,7 Bt/(m - K).

MorpewHocTb onpegeneHns kosdduUMeHTa TENONPOBOAHOCTM cocTaBnseT 2+3%. MamepeHust obblYHO
NPOBOAATCH NPWU KOMHATHOM TemnepaTtype (20+25 °C), HoO MOryT Takke OCYyLLEeCTBNsSieTcs Npu 6onee BbICOKMX (40
80 °C) TemnepaTypax unv npu UCnonb3oBaHUN OXrnaauTenbHom ycTaHoBku Hke 0 °C.

B npubope Bbokka ansi onpegeneHus TenfnonpoBOOHOCTU CO30aEeTCs MOCTOSHHBIN OAHOPOAHBIN TENIOBOK
MOTOK, KOTOPbIA U N3MepPSIETCS.

YCTaHOBNEHHbIN B Npubope CYETUYMK NepeMeHHOro Toka 1 mokasbiBaeT 3NEKTPUYECKYIO IHEPIUIO, KOTOPYHO
notpebnsieT HarpeBaTenbHasi nNnuMTa 2, U COMNPOTMBIEHWE fenuTtena HanpsbkeHua 3. bnarogaps penutento
HaNpPs>KEHUS Harpys3ka cdeTyMka nepemMeHHOro Toka MOYTM MOCTOsIHHA, TakK YTO ero nokasaHws MpakTU4ecku
6e30LWMBOYHbI M NPONOPLIMOHANbHbBI TENSIOBOMY MOTOKY.

TepMoanekTpuyeckass ©OaTapes 4 u perynatop C najawlend OyXKOW 5 perynvpyioT Temnepatypy
HarpeBaTeNbHOW NNUTbI OTHOCUTENBHO TEMNEepaTypbl 3alWUTHON MnnTel 6. Mpu 3TOM CTyneH4aTbIv BbiKNoYaTernb
NOTEeHUMOMETPa perynmpyeT pacxoq 3N1EKTPO3HEPTUN B COOTBETCTBUM C TEMMOBLIM NMOTOKOM, NMPOXOASALLMM Yepes
obpasel, 7, KOTOpbIA yknagbiBaeTcs Mexay nnMTamm HarpeBa v oxnaxgeHust 8. Takum obpas3om, MOLLHOCTb
HarpeBaTeNnbHOW NAWUTKN 3ada€Tca genuTenem HanpshkeHus, pyMKcupoBaHHbIe CTyneHu koToporo obecnedvBaroT
GonbLUYI0 TOYHOCTb U3MEPEHMS.

3T0T MeTOA MMeeT ocoboe npenmyLLecTBO nepes obbl4HbIM N3MEPEHMEM TOKA B TOM, YTO OH COBEPLLEHHO
He 3aBUCMKT OT NMOCTOSIHCTBA HamnpsKeHUs B CETU.

Kak nokasaHo Ha cxeme, xonogHas Boda npoTekaeT yepes oba Tepmoctata 9 n 10. Temnepatypa Xuakoctu
npu nogaye K NNTKaMm U OTBOAE N3MepsieTCs PTYTHbIMU TepMoMeTpamu 11 1 12 ¢ ueHon genexus 0,2 °C.

TonwwmHa obpasuya onpeaensaeTcst Kak CpeaHAst BeNMYmMHa nokasaHum MMKPOMETPUYECKUX BUHTOB 415
n3MmepeHns TonwmHel 13. BMOHTUPOBaHHbIE B ONEPaUMOHHBIN LWMWT Yackl CnyxaT Ans onpeaeneHns
NPOAOCIMKUTENBHOCTM 3KCNEpPUMEHTa. TemnepaTypa XONoaHOM BoAbl U3MepsieTCs TepmomMeTpom 15,

4. NMopsagok nposeAeHUs onbiTa
1. C nOMOLLbI OTKMOHOrO pyKkaBa CHATb 3alUMTHYK HarpeBaTenibHyl NnuTKy, obpaseLl yrnoxuTb M nocne
yCTaHOBKU ee Hag ob6pa3uom onpeaenutb ero TOMWNHY MUKPOMETPUYECKUMU BUHTaMK. [locne namepexus
C uenblo obecneveHust Nnydlero KoHTakta obpasua ¢ nnMtamu U3MepUTENbHbIE BUHTHI Ha 3aliMTHOMN
NAUTE HECKOMBKO OCrabuTb. 3aKOHYMB NOArOTOBKY K 9KCMEPUMEHTY, NNUTbI HAKPbITh TENNON30MNALMOHHBIM
ALLNKOM.
2. YCTaHOBUTb C NOMOLLBIO MOBOPOTHBLIX MAarHMTOB KOHTAKTHbIE TEpMOMETpbl TepmocTaToB 9 1 10 Ha

0 1o 20 Jo 40 Jo &0 & 4
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3. npegycMOTpeHHy TeMnepaTypy oxnaxaatollen n HarpeesatenbHon nnut (cMm. puc.1.).

4. BbibpaTb He0oOGXOAMMYK CTyMeHb MOLLHOCTM HarpeBaTernbHOW MNnuTbl, PYKOBOACTBYSACL AMarpaMmmon
(puc.2). CtyneHb MOLLHOCTU onpefenseTca no maMepsiemMon TonwmHe obpasua u npegnonaraeMomn
BeNnnyuHe KoadpumumeHTa TeNNONPoBOAHOCTUN NCCreayeMoro maTepmana.

5. Bknounte npubop B cetb 14 (cm. puc.1.). JleBaa namna Tnelowlero paspsga [OMKHaA 3axeybcs, U
BOMbTMETP MOKaxXeT pabovee HanpsikeHMe B LenM KaHana, KOTopoe HeobxoaumMo YCTaHOBUTb
BMOHTMPOBaHHbLIM TpaHcdopmMmaTopom Ha 120B.

6. TepmocTaTtbl BBECTM B AEWACTBME BKMOYATENAMM, HAXOOAWLMMUCS HA X BOKOBBIX MOBEPXHOCTSIX.

7. Korga B TepmocTaTax yCTaHOBMUTCH HYXHad Temnepartypa, OTKpbITb KpaHbl 16 n 17 n oTperynupoBaTb
pacxof XOMogHOW BoAbl Tak, YTOObl BPEMS BKIIHOYEHWS] HarpeBa TepmocTata MpUMEPHO Obiflo paBHO
BpemMeHn  oTknmoyeHns  (cm.  puc.1.). MoMeHTbl BpeMeHM  KOMMyTauuM  CUrHanusupyroTcs
COOTBETCTBYIOLLUMMW KOHTPOMNbHLIMW NaMnaMn Ha naHenu.

8. T[lpokoHTponupoBaTb BbIXO4 YCTAHOBKM Ha CTaumMoOHapHbii pexum. KpacHas cTpenka perynsatopa c
nagaroLlen Oyxkon 6yaetr CMMMETPUYHO OTKITOHATBCS OT HyNda Npu perynsapHoM nogbeme M OnyckaHuu
ayxku. MNMpu nogbeme JomMKHA 3aropaTbCs KOHTPOSbHAsi NaMnoyka HarpeBaTenbHOW MANTKU.

9. T[locne Toro kak annapaTypa HarpeTa u oTperynupoBaHa, onpeaennTb U 3aHeCTU B MPOTOKON M3MePEHUI
cnegyoLune BeNUYUHBI:
a)Bpema Z;

0) nokasaHusa cyeTymka E, ycTaHOBNEHHYIO CTyNEeHb MOLHOCTY;
B) TeMnepartypbl Ha 3alMTHON NNNTKe Harpesa t w1 Ut w2;
r) TemnepaTtypbl Ha NIUTKE oxnaxaeHus tk1 u tke.
OnpepneneHune BoillenepeyncrieHHbIX BENMYUH NoBTOpUTh Yepes 0,5 vaca.

5. MaTtemaTtuyeckasa o6paboTka pe3ynbTatoB M3MEPEHUN

O6o03HaveHus: di, dz, d3, ds — TONwuHa obpasua, Mm; d — cpegHasa TonuwuHa obpasua, MM; t w1, t w2 —
TEMMepaTypbl 3aWMUTHOM NIAWUTKM HarpeeaTtens, °C; t w — cpeaHsas Temnepatypa 3awuTtHoi namntkn, °C; t ki, t ke —
TeMnepaTypbl NAUTKU oxnaxaeHus, °C;

t k — cpepHsin TemnepaTtypa nNuUTKM oxnaxaeHus, °C; At — pasHocTb Temnepatyp, °C; E - pabota
3MEKTPUYECKOro Toka, BT - u; AE — paboTa anekTpuYeckoro Toka Mexay OByms uaMepeHuamu, BT - u; Z - Bpems,
Y; AZ- pa3HOCTb BPEMEHU MEXOy W3MEPEHUSIMU, Y; (- MIOTHOCTb TenroBoro notoka, Bt/m2, K i — KOHCTaHTa
CTyneHun MoLHocTK, BT/M? * BT * 4; A — koadppmumeHT TennonposogHocty, B1/m - °C.

d,+d,+d,+d
1 2 3 4 (5)
4
CpegaHss TemnepaTypa Haxoautcsi no dopmynam: t, = O,5(twl +tW2); (6)

t, =05(t, +1,).(7)

CpeqaHsas TonwmHa obpasua pasHa: d =

Tabnuya 1 - MpoToKon UcNbITaHUNA

N3amepsemble OTcyeTbl onbiTa
BENUYMHBI 1 2 3

Havyano KOHell Havyano KOHeLl Hayano KOHeLl
Bpemsa, z

Temnepartypa noMeLeHuns

MNokasaHusa cuyéTtymka, E

MpuTOK B TENMYH NAUTY, tw1

BbiTekaHue U3 Tennon nnnThbl, tw2

MNpuTOK B XONOAHY NNnTy, tks

BbiTekaHne U3 xonoaHowm NnuThl, tk2

MukpomeTtp, di

d

ds

da

dep.

MouwHocTb

AE

Az

AE/Az

Pa3HocTb Temnepatyp pasHa: At =t, —1,, (8.)

E
MnoTHOCTb TenmnoBoro notoka coctasnset: ( = K, E , (9)




BenuuuHa Ki moxeT 6bITb NpuUHATA angd COOTBeTCTByEOLLI,eI;I CTyneHn MoLHOCTN U3 cnegyrwmnx gaHHbIX:

Ne cTynenm 1 2 3 4 5 6 7 8 9 10 | 11 12
Ki 0,123 | 0,176 | 0,265 | 0,391 | 0,687 | 0,851 | 1,272 | 1,895 | 2,75 | 3,97 | 566 | 7,93
B1/M2-BTy

-d
KoadhpULMeHT TennonpoBoOHOCTY onpeaenseTcsa no 3akoHy dypbe: A = qt (20)

KoHTponbHble Bonpockl

1.B yem 3akntovaeTca hnsnyeckuin cMbicn KO3 PULMEHTa TENNONPOBOAHOCTU?

2. Kakue aktopbl BAUAKOT Ha 3HavyeHue KoddUUMEHTaA TEennonpoBOAHOCTM  CTPOUTENbHBIX W
TENMON30NALNOHHBIX MaTepruanoB?

3.Hannwute guddepeHumnansHoe ypaBHeHNe TeNNonpoBOAHOCTA?

4 Kak popmynupyetca runotesa dypoe?

5.0T1 yero 3aBUCUT TEMMOBOMW NOTOK, NPOXOAALLNIA Yepe3 NIOCKY0 CTEHKY?

6.C nomoLLbto, kakmx NpnbopoB n3MepsieTca nepenag TeMnepartyp Ha rpaHsx obpasua?

7.Kaknm obpasom onpeaensieTcsi yaenbHbI TEMMOBOW NOTOK, NPOXoAsaLLmMiA Yepes3 obpasey?

8.Ha kakom npuHuune paboTaeT KOHTaKTHbI TepMOMETP?

9.MoXHO nn ucnbITbiBaTh 0O6pa3sLbl HA YCTaHOBKe AokTopa bokka Kybuueckon dopmbl?

10. YKaxXnte Ha3Ha4yeHne TepMOCTaToOB B yCTaHOBKe AokTopa Bokka?

Mpumep TecTOBOro 3agaHus
Becb 6aHk 3agaHuii pa3dbuT Ha 9 pasgenoB (AnAaKTUYECKUX eQuHUL), MOMHOCTBIO OXBaTbIBAKOLIUX coaepXaHune
pabouen nporpammbl. Bcero B 6aHke MNOT3 cogepxutca 150 angaktmyeckmx BONPOCOB C BapvaHTaMu OTBETOB,
O[MH 3 KOTOPbIX SIBNSIETCS BEPHbLIM.

TecT Ne1

1. dopmyna ans onpeaeneHvst yaenbHoro obbema v:

m
= p/ V=—
1. M=p/Q 2. V.
G V
V=— V=—
3. V. 4. M,
2. YpaBHEHUE COCTOSIHWUA naeanbHOro rasa 3anucbiBaeTcs cnegyowmum obpasom:
1. PV =MRT 5 pv=mRT
3 pV:RT_ 4. pV=,uRT_
3. dopmyna anga onpegeneHms MacCoBON TEMMIOEMKOCTU CMECH:
n n
Cc,w = Zmici Céw = z rICII
1. i=1 . 2. i=1 .
n n
/Llcc,u = z riluci Cc.w = Z r-iCi
3. i=1 . 4. i=1 ]
4. AHanuTM4ecKoe BblpaXXeHne NepBOro 3akoHa TePMOLAMHAMMUKN UMEET BUA:
3 dQ=dL 4 dL=—dU
5. Mpouecc coobLeHnsa nm OTHATUA TENNOTbI MPU NOCTOSAHHOM 06bemMe, Ha3bIBaeTCs:
1. N306apHbIM. 2. N30X0OpHbIM.
3. AanabaTtHbiMm. 4. Al3oTepmMmnyeckum.
6. ®opMyna ans onpegeneHns sHTanbnNnM BoAbl HA MMHUN HACBILLEHUST:
. -/
1. 1=uU+pv 2 1 =Conl
R . - _ ./
3. |”=I/+I’_ 4 I, =1 +rx_
7. Unkn OBC ¢ noaBoaom TennoTbl Npy NOCTOSIHHOM 06beMe Ha3blBaeTCs:
1. Unkn TpuHknepa. 2. LUukn PeHknHa.
3. Umkn OT70. 4. Unkn OQusens.
8. OCHOBHbIM LMKITOM MNAapOCUIOBbIX YCTAHOBOK ABISIETCS:
1. Unkn TpuHknepa. 2. LUnkn PeHknHa.

3. Umkn OT70. 4. Unkn OQusens.



9. OCHOBHbIM LIMKINOM XOJOAMMbHbBIX YCTAHOBOK SBMSETCS:
1. Lukn KapHo. 2. ukn PeHkuHa.
3. Umkn OT70. 4. Unkn Ousens.

2.2. ®opMbl NPOMEXYTOYHOM aTTecTauum

O6pasey 3agaHns K KOHTpPOsbHOM paboTte
«TennoTexHM4YeCcKue pacuyeTbl TENNOBbIX YCTAaHOBOK»
KoHTponbHass paboTta "TennoTexHuveckMe pacyeTbl TEMnoBbIX YCTAHOBOK BKMOYAET pacuyeThl
rasoBO3QyLUHOrO MOAOrpeBaTens, UMKNOB ABWraTeneni BHYTPEHHEro CcropaHusi, umkna PeHkuHa, a Takke
KOHCTPYKTOPCKMIA N MOBEPOYHbIN pacyeTbl BOOOBOASHOro TennoobmMeHHOro annapaTa.

MCXOOHbIE OAHHbIE
Paszgen 1
1. TemnepaTypa rasoB npv Bxoae B Bozayxonogorpesarerns, t¢/ = 420 °C.

. TemnepaTypa rasoB npv BbIxoae 13 BosgyxornogorpesaTtens, t/= 170 °C.

. TemnepaTtypa Bo3gyxa npu BXxoae B Bosgyxonogorpesatens, t7 = 25 0C.

. TemnepaTypa Bo3ayxa npu Belxofe U3 Bosgyxonogorpesarens, t7/ = 240 °C.

. O6bemHbIn coctaB AbiMOBbIX ra3oB — CO2 =11,3%; H20 =20,7%; O2 =14,3%; N2 =53,7%.
. YacoBoit pacxoq rasos npu t/” coctaenset 50-103 m3/u.

. PaspsixkeHune B razoxoge — 15 mm Bog. CT.
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. bBapomeTtpunyeckoe gasnexHme — 760 mm pT. CT.

OnpegenuTs:

1. KaxyLumimnca MonekynsipHbi BeEC AbIMOBbIX ra3os.

2. [a30BYI0 NOCTOSAHHYIO ObIMOBbIX ra30B.

3. BecoBble (MaccoBble) ONKN OTAENbHbLIX KOMMNOHEHTOB, BXOASILLMX B COCTaB AbIMOBbIX ra30B.
4. MapuwnarnbHble JaBfeHUss KOMMOHEHTOB.

5. YacoBon pacxop Bosgyxa.

MpuHATL, YTO BCE TENNo, OT4aHHOE ra3oM, BOCMPUHATO BO34yXOM. 3aBUCMMOCTb TEMMOEMKOCTM OT
TemnepaTypbl CHATaTb KPUBOSTMHENHOMN.

Paspen 2
1. HavyanbHoe gaBsneHue p 1= 0,100 Mrla.

2. HavyanbHaga Temnepatypa T1= 293 K.

3. CteneHb cxatna ¢ = 12.

4. CteneHb NoBbILLEeHUs gaBneHuns A = 1,5.

5. CteneHb npeaBapuTenbHOro paclumpeHus p = 1,6.

Onpegenutsb:

1. 3HayeHns napameTpoB U PYHKUUIN COCTOAHUS Bo3ayxa (p, Vv, T, u, i, S) ANa XapaKTepHbIX TOYeK Uukna.

2. CyMMapHble KonM4yecTBa TennoTbl NoABeOEHHON (1 M OTBEAEHHO g2, paboTy umkna l,, TepMuyeckmii
K.N.4. umKna .

3. NS KaXxaoro U3 npoLeccoB M3MeHeHe BHYTPEeHHEN SHeprun Au, aHTanbnun Ai, SHTpoOnuu As, TennoTy
npouecca q 1 paboTy npouecca .

4, nOCTpOMTb LUWKIT B KOOpAMHaATax p-v 1 T-S, HAHECHA OCHOBHbIE TOYKM LIMKITa 1 KOOPAUHATLI Tpex
NPOMEXYTOYHbIX TOYEK, COCTaBNAKLWMNX ero npoueccos.

Paspen 3
PaccuutaTtb Tpu umkna PeHkuHa napocunoBon yCTaHOBKM, MEIOLEN criealytoLume napameTpsbl:



3afaHHble napameTpbl LUKIOB PeHknHa

Ne uukna p1, MMa t1, °C p2, MlMa
1 3,0 300 0,05
2 4,0 450 0,05
3 3,0 300 0,005
Onpegenutsb:

1.3HayeHns OCHOBHbIX NapaMeTpoB U PyHKLMIA COCTOsIHMA Bo3ayxa (p, V, t, X, U, i, S) ANa XapaKTepHbIX TOYeK
paccMmaTpuBaeMbIX LUKOB.

2. 3HavyeHns TEPMUYECKOrO K.N.4 UMKINOB () M yAenbHble pacxoabl napa (V).
3. BnvsaHne ocHOBHbIX NnapameTpoB (p1, t1, U p2) HA TEPMUYECKUIA K.N.4. unkna PeHkuHa 7.
4. 3Ha4yeHns TEPMUYECKOTO K.N.4 UMKNOB (7:) U YAenbHble pacxodbl napa (V), Ucnonb3ys i-S guarpammy.

5. MNocTtponTb rpadmyeckme n3obpaxeHus umknoBs PeHkMHa B T-S 1 i-S guarpammax.

Paspen 4
1. Tennoas Harpy3ka Q = 875 kBT.

~ 6x _ 0
. TemnepaTtypa neps14yHON BOAbl Ha BXoAe B nogorpesatens t, = 140 °C.

-~ 6bIX _ 0
. Temnepatypa nepsu4yHO BOAbl Ha BbIxoAde 13 nogorpesatens t,” = 70 °C.
. Temnepatypa BTOpMYHOII BOALI HA BXOoAe B nogorpesatens t& = 10 °C.

. Temnepatypa BTOpMYHOII BOAI HA BbIXOAE M3 nogorpesartens t&" = 70 °C.

. MpuHumaem 3HaveHune kKoahumumeHTa 3arpssHeHns (Tabnuua 22) 8 = 0,85.
. MpyHnmaem 3HadeHune koadurumeHTa Tennosbix notepb n = 0,95.
. [lpyHMMaem 3HadYeHne CKOpOCTH ABMKEHWS BOAbI B Tpybkax Ve = 1 M/C.

oO~NO O A W N

COCTAB PABOTbI

KoHTponbHasa paboTa BbINOMHAETCA B COOTBETCTBUM C BblAAHHBLIM 3a4aHMEM U BKITHOYaET B cebsi pacyeTHyIo
1 rpacpmyeckme vyacTu.

PacuyeTHas 4yacTb COCTOMT N3 TPEX pa3geros:

1. Ma3oBble cMecn. TennoemKoCTb rasos.

2. Luknbl aBuratenen BHyTPEHHEro CropaHus.

3. BogsaHow nap. MNapocunosble yCTaHOBKM.

4. TennoobmeHHble annapaTbl. PacyeT BOOo-BOASHOIO nogorpeBaTens ang TennoBbIX NyHKTOB.

Mpadmyeckasn YacTb paboTbl cogepXuT n3obpaxeHne unkna agsuratens BHyTpeHHero cropanus (OBC) B p-v
n T-s guarpammax, Cxemy MapoCUIOBON YCTaHOBKM, u3obpaxkeHue umkna PeHkuHa B T-S M i-S gmnarpammax,
n3obpaxeHne BOAO-BOAAHOrO nogorpeBaTens u rpaduka U3MEHeHUs TemnepaTyp TEennoHocuUTenen no AnvHe
nogorpesartens.

XapakTepHble TOYKM LMKIOB HAHOCATCA B COOTBETCTBUM C pesynbTaTamum pacyeToB B BbIOpaHHOM
macitabe.

TUNOBLIE BOMNPOCHI

1. YKkaxkuTe Buabl TennoobmeHa.

2. LUnkn PeHknHa.

3. PaccumTaTtb nagearnbHbIN LMK NOPLUHEBOrO ABUraTens BHYTPEHHErO CropaHnst CoO CMEeLLaHHbIM NoABOLOM
TEennoTbI?

4. Ha kakue rpynnbl pasgeneHbl TENO0OMEHHbIe annapatbl Mo NPUHUMNY OEACTBUA?

Bonpochkl K 3Kk3ameHy
1. TMapameTpbl cocTosiHUS paboyero Tena.
2.3aKoHbl naeanbHbIX ra3os.
3.Cnocobbl 3agaHus ra3oBbIX CMECEN.
4.0OnpeneneHve rasoBor NOCTOSHHOW U KaxyLLencs MoneKkynsapHOn Maccbl CMeCcu rasos.
5.Bnabl TENNOEeMKoOCTEN ra3os.
6./cTnHHaa n cpeaHsas TennoemMKocTy ra3os.
7.PaboTa paclumpeHus rasa.
8.TennoTta 1 BHYTPEHHSS SHEPTUA.
9.MepBbIN 3aKOH TEPMOOUHAMUKN.



10. OHTanenu4a rasa.

11. M30xopHbIN npoLiecc.

12. 306apHbIn npoLecc.

13. NsoTepmunyeckuin npoLiecc.

14. AgnabaTHbIl npouecc.

15. MNonutponHeIn npoLecc.

16. OHTpONuUS.

17. Tennosas guarpamma.

18. OcHOBHble hOPMYMMPOBKN BTOPOrO 3aKOHa TEPMOAMHAMUKN.

19. YpaBHEHME COCTOSHMSA pearnbHOro rasa.

20. BogsiHon nap. OCHOBHbIE MOHATUSI U ONpeaeneHus.

21. pv avarpaMmma BoAsHOro napa.

22.Ts n is guarpammMbl COCTOSIHUSA BOASIHOMO napa.

23. BnaxHbin Bo3gyx. OCHOBHbIE NOHATMA U onpeaeneHus. NapameTpbl COCTOSHUSA BNAXHOro BO3ayxXa.

24.1d gnarpamma COCTOSIHUS BMaXHOro BO3ayxa.

25. YpaBHeHMe NepBoro 3akoHa TepMoANHaAMMKN AN NOTOKa.

26. OcobeHHOCTM TeveHuns ra3oB 4Yepe3 conna u guddysopbi.

27.OnpegeneHne CKOPOCTU NCTEYEHUS 1 pacxoda naearbHOro rasa ns cyatoLlerocs conna.

28. NcTeyeHme rasos 13 conna Jlaeans. [lencteutenbHas CKOPOCTb UCTEYEHUS.

29. [ipoccenupoBaHune rasos 1 napos.

30. OgHocTyneHyaTbll  kOMNpeccop.  VHaukatopHass guarpaMma  MaeanbHoro  Of4HOCTYMNEeH4aToro
Komnpeccopa.

31. MHoroctyneHyatbli  komnpeccop. WHaukaTopHas guarpamma  uvaeanbHOro  MHOroCTyneH4aToro
Komnpeccopa.

32. Uukn OTT0.

33. Uumkn Ousens.

34. Uukn TpuHknepa.

35. Llukn PeHkmMHa napocunoBon yCTaHOBKM.

36. TennoukaLMOHHbIV LINKI.

37.Buabl TennoobmeHa. OCHOBHbIE NOHATUSA U ONpeaeneHust.

38. TennonpoBogHoCTb. OCHOBHbIE NOHATUS.

39.'vnoTesa Pypbe. KoahdununeHT TennonpoBogHOCTH.

40. OndbdepeHumnansHoe ypaBHEHNE TENNONPOBOAHOCTU. YCOBUS OAHO3HAYHOCTU.

41. TennonpoBOAHOCTb OAHOCIONHON NITOCKOW CTEHKM.

42. TennonpoBOAHOCTb OAHOCIOWHOMN LMIMHAPUYECKOW CTEHKM.

43. TennonpoBOAHOCTb MHOTOCIIOMHOM NITOCKON CTEHKMW.

44. TennonpoBOAHOCTb MHOTOCNONHON LIUNNHOPUYECKON CTEHKN.

45. Tennonepenada Yepes OAHOCIONHYIO NIMOCKYI0 CTeHKY. KoadhduumneHT Tennonepeaayu.

46. Tennonepeaaya Yyepe3 OQHOCMONHYIO LUMAMHAPUYECKYIO CTEHKY.

47.PacueT nsonsaumm Tpybonposoaos.

48. OcHOBHble BUAbI TEMNIO0OMEHHLIX annapaTos.

49. YpaBHeHue TennoBoro 6anaHca Ans pekynepatuBHbIX TENNOOOMEHHbIX annapaTos.

50. YpaBHeHue Tennonepenayum Ans pekynepaTUBHbIX TENIOOOMEHHbBIX annapaTos.

51. MeToa 6e3pas3MepHbIX XapaKTEPUCTUK U Ero MPUMEHEHME K pacHeTy TennooObMeHHbIX annapaTos.

52. KoHCTpyKTOpCKUiA pac4eT TeMNOoOMEHHbIX annapaTos.

53. KoHBeKTUBHbLIN TennoobmeH. OcHoBHbIe NOHATUSA. 3akoH HbloToHa-PuxmaHa.

54.TloHATUA 0 rMapoOANHAMUYECKOM N TEMNOBOM MOrPaHUYHbIX CIIOSAX.

55. KputepmanbeHble ypaBHEHUS.

56. PerynapHbin pexxum oxnakaeHust Teepaplx Ten.

57. TennoobmeH nanyyeHvem. OCHOBHbIE NOHATUS.

Buapbl ny4uncTbix NOTOKOB.

58. 3aKkoHbl TENNOBOro M3ry4YyeHus TBepabIxX Ten.

59. TennoobMeH n3nyyeHvem mexay TBepabiMy Tenamu.

60. CnoxHbln TennoodbmeH.



MpumepHasn cTpykTypa bunera

CAMAPCKHUH
MOAUTEX

S i yHMBIpE N THY

\(@

MuHucTepcTBO Hayku U Bbicliero o6pasoBaHus Poccuiickoinn ®egepaumm
depepanbHoe rocyaapcTBeHHOe GlogkeTHOe o6pa3oBaTenibHOEe yupexaeHue

«Camapckui rocynapCcTBeHHbIA TEXHUYECKUA YHUBEPCUTET»

®dununan Preo0y BO «CamlTY» B r. Benebee Pecny6nuku BawkoptocraH

Bbicllero o6pasoBaHusi

(®rBOY BO «CamITY»)

Kadeopa «CTpontenscTtBoy

3K3AMEHALIMOHHbIW BUNET Ne 2

no avcumnnuHe (mogynio) TeopeTnyeckme OCHOBbI TEMIOTEXHWUKM
Kog HanpaeneHus noarotoBku (cneumnansHoctn) 08.03.01 Cemectp 2

1. TepmogmHamuyeckas

cucrtema.

OcHoBHble

HepaBHOBECHOE COCTOAHUE. YpaBHeHMe COCTOAHUA.

2.Ycnosust nogobus usmyeckux asneHui. NpeobpasoBaHne nogobus. KputepuanbHble ypaBHEHMS.
Onpegenstowme kputepun. Metog mogenuposaHus. Pr3nyecknii CMbICIT OCHOBHbLIX KpuTepuesB noaobus.

lMoHATME 0 MaTeMaTUYECKOM mMmogennpoBaHUu.

CocTtaBun:
JOLEHT, K.T.H.

3eneHuos [.B.

HaTa

20 .

napameTpbl

COCTOAHMUA.

YTBepxaato:
3aBepytowwmin kacdeapon

Jata

PaBHoBecHoe u

LibiHaeBa A.A.

20 .

3. MeTtogmyeckne matepuansbl, onpegensiowme npoueaypbl OeHMBaHUA 3HAHUW, YMEHWUIN, HABbIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKTepusyloLwue npouecc opMMpoBaHUA KOMNETEeHLMN

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMEXYTOYHOM aTTecTaLum no AUCLMUNNnHe

Tabnuua 5

MepnoanyHoCTbL U

Cnoco6 y4yeTta

Buabl
Ne HanmeHoBaHue cnoco6 npoBeneHus MeTtoabl BBICTABASEMBIX nHAMBUAYarnbHbIX
n/n | oueHO4YHOro cpepcTBa npoueaypbl OLeHMBaHuA oLeHOK LOCTUXEHUMN,
OLeHMBaHuA oby4arowmxcs
1. |KoHTponbHas pabota CUCTEMATUYECKN Ha BCEX [3KCMEPTHbIN Mo natnbanneHon  |paboyas KHUKKa
BMAAX 3aHATUN wiKkane npenogaesaTens
/MUCBMEHHO M YCTHO
2. |3agaun Ans pelweHns Ha |cucTemaTUyeckn Ha SKCMEPTHBIN Mo naTnbannbHon pabouas kKHKKa
NPaKTUYECKMX 3aHATUAX  |MPaAKTUYECKMX 3aHATUSAX / wiKane npenogaesaTens
YCTHO
3. |3awwTa oT4éTa no cucTemMaTnyeckn Ha 9KCNEPTHbIN Mo natnbannebHon  |paboyas KHMKKa
nabopatopHbiM pabotaMm |nabopaTopHbIX 3aHATUSX LKkane npenogaearens
/ ycTHO
4. |TecTvpoBaHue — BONPOCHI [CUCTEMATUYECKN Ha BCEX [3KCMEPTHbIN Mo natnbanneHOW  [cMCTEMAaTMYECKN Ha
TecToB BMOAX 3aHATUN Lkane BCEX BUAax 3aHATUN
/NMNCbMEHHO 1 YCTHO /MNCbMEHHO 1 YCTHO
5. |MpomexyToyHas MO OKOHYaHUW U3YYEHUS  |AKCTMEPTHBIN Mo nATMbannebHOW  |3k3ameHauMOHHas
aTTecTaums — BOMpoChI AVNCUMNNVHBI/ YCTHO 1 kane BEAOMOCTb, 3a4eTHas
3K3aMeHaLMOHHBIX NMCbMEHHO KHWXKa
6uneTtoB

3.2. Kputepum u WKana oueHUBaHUA pe3ynbTaToB U3YYEeHUA OUCLUNIIUHBI BO BPeMsl 3aHATUMN (TeKyLwumn

KOHTPOJb yCHeBaeMOCTVI)

KpMTepMM oueHnBaHuA TecTa

Tabnuua 8

LLikana oueHnBaHuA

Kputepuu oueHku

Kon-Bo
6annos

«OTNUYHO»

CTaBUTCA,

n3mMepeHu;

ecnum yqau.uﬂﬁcq BbIMOJTHAET paGOTy B MNoNHoM obbeme c
cobntogeHnem Heobxoaumon nocnegoBaTerlbHOCTU npoeBeaeHna onbIiToB U
CaMOCTOATENIbHO U  pauunoHaribHO MOHTUpYyeT Heobxoanmoe

(16-25) 6annos




obopynoBaHue; BCe OMbITbl  MPOBOAMT B YCMOBUSIX W PexXumax,
obecrneyvBatoLLMX MOMyYeHNe MpPaBUSIbHBLIX pe3ynbTaToB M BbIBOAOB;
cobnitopaeT TpeboBaHUA NpasBun 6e30nacHOCTU Tpyaa; B OTYETE NPaBUMBHO U
aKKypaTHO BLIMONHAET BCE 3anucu, Tabnuubl, PUCYHKU, YEpPTEXW, rpadvku,
BbIYMCIIEHMS; NPAaBWUMbHO BbINOMHAET aHanu3 norpelHocteit. OTBeYaeT Ha
BCE NoCTaBMeHHble BOMPOChHI

«XopoLuo»

CTaBUTCA, eCnn BbINOJTHEHbI Tpe6OBaHVIF| K OLEHKE «OTMMYHO», HO OblNo

Hepo4véTa

JonyLleHo aga - Tpu HedoyeTa, He Bonee ofHow Herpybon owmnbkm n ogHoro|(11-15) 6annos

«YOoBneTBOpUTENBbHO»

cTaBuUTCH, ecnv paboTa BbINOMHEHA HE MOMHOCTbIO, HO OObEM BbINOMHEHHOW
YacTu TakoB, NO3BONSAET MOMYYUTb NPaBUSbHbIE pe3ynbTaThbl U BbIBOAbI: €CNu
B XOA4e nMpoBedeHWs oOoMnbliTa W W3MEPEHUA Obinn [OonyLieHbl  OLLINGKW.
3aTpyaHseTca AaTb OTBEThI HA NOCTaBNEHHbIE BONPOCHI

(1-10) 6annos

«HeyposneTsBoputensHo» | cTaBuTCS, ecnu paboTa BbINOMHEHA HE MOMHOCTLI0 0 6annos
Kputepum oueHKu u wKana oueHnBaHUA KOHTPOJIbLHOWN paboThl
Tabnuua 6
LLikana oueHnBaHuA Kputepumn oueHkun Kon-go
purep 6annoB
«OTnMYHO» CTyneHT nokasblBaeT MONHble U rnybokue 3HaHUS nporpaMMHOro Matepuana,
FNIOTIMYHO W apryMeHTMPOBAHO OTBEYaEeT Ha MOCTaBMEHHLIA BOMPOC, a Takke
[IOMOMHUTENbHBIE BONPOCHI, MoKasaTen peiTuHra (Bce npegycmotperHbie Prif| — (16-25)
y4yebHble 3aJaHusi BbIMOIHEHbI, KAYeCTBO BbINOMHEHMS OGOMbLUMHCTBA U3 HUX 6annos
OLEeHEHOo Ymcnom 6anmnos, 6Nn3KMM K MakcumarnbHOMY).
«XopoLuo» CtyneHT nokasbiBaeT rnybokve 3HaHWs MporpaMmMHOro mMatepwuana, rpamoTHO
ero wusnaraeT, [AOCTaTO4HO MOMHO OTBEYaeT Ha MOCTaBMEHHbI BOMPOC WU
OOMNOMNHUTENbHbIE  BOMPOCHI, yMeno opMmynupyeT BbiBOAbI, [OMycKas (11-15)
HE3Ha4MTemNbHbIe MOTPELHOCTH, MoKasaTesim peiTuHra (Bce NpefsycMOTPEHHbI®|  Gannos
PO y4e6Hble 3aaaHns BbINOMHEHbI, KAYECTBO BbINOMHEHWS HU OAHOTO U3 HUX HE
OLleHEHO MaKkcumarnbHbIM YMcrioMm 6annos).
«Y[0BNEeTBOPUTENBHOY CTyneHT nokasbiBaeT [JOCTaTOYHble, HO HernybokvMe 3HaHus MNporpamMMHOro
mMaTepuana; npu oTBeTe He JonyckaeT rpybbix OWWBOoK unu npoTUBOPEYUN,
ofHako B OPMYyNMpOBaHMM OTBETa OTCYTCTBYeT [OJKHAA CBHA3b Mexay (1-10)
aHanu3oMm, aprymeHTauuen v BbiBogaMu, AN NOSyYeHusi NpaBUibHOIO OTBETA 6annoB
TpebyeTcs yTOYHSIOWME BOMPOCHI, AOCTUIHYTbl MWHUManbHble WNU  Bbllle
rnokasaTenu pPenTUHIOBOWM OLIEHKU MPU HanMyny BbINONHEHWUSI NPeayCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeynoenetBoputenbHo» |OTBETHLI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
Kputepun oueHnBaHus 3agay Ans peweHusi Ha NPakTU4eCKUX 3aHATUAX
Tabnuua 7
LLkana oueHnBaHus Kputepuu oueHku Kon-so
6annoB

«OTnNUYHO»

BbICTaBNsI€TCS CTYAEHTY, ECNM OH MCYeprbIBaloLLE, NocrneaoBaTeribHO, YeTKO U
NIOrMYecKkn CTPOMHO M3naraeT martepuar, YMeeT TEeCHO yBs3blBaTb TEOPUIO C

NpakTMKON, UCMonb3yeT B OTBETE Matepuarn MoHorpaduyeckon nutepatypsl,|(16-25) 6annos

npaBuiibHO obocHoBLIBaeT NpUHATOE pelleHne, BrnageeT Pa3HOCTOPOHHUMMU
HaBblkKaMu 1 NpunemMmammn BbINOJTHEHUA NPaKTUYECKNUX 3aaau.

«XopoLuo»

BbICTaBnAaeTCcA CTygeHTy, eciM OH no Cyuwectsy wu3naraet wmartepuan,
npaBuiibHO npumMeHaeT TeopeTun4veckmne NnonoXeHuna npu peweHnn
NnpakTn4eCcknx BOMpPOCOB W 3adad, Brageet HeobXxoaMMbIMM  HaBblkaMu U
npuemMamm nx BbiNoNHEHUS. 3HaeT Hanbonee BaxHble 3aKOHOMEpPHOCTU

(11-15) 6annos

«Y[00BNEeTBOPUTENBHO»

BbICTABNSAETCA CTYAEHTY, €CNMM OH WMeeT 3HaHUS TONbKO OCHOBHOMO
maTtepuarna, Ho He YCBOWI ero AeTanein, 4onyckaeT HETOYHOCTU, HeAOCTaTOYHO
npaBurbHbie (POPMYNMPOBKM, HapyLLIEHWs1 JTIOFMYecKon nocrnenoBaTenbHOCTU B

U3MNOXEHUN MPOrpamMMHOro MaTtepuana. 3HaeT nepedeHb Havbonee BaxHbiX| (1-10) 6annos

KaTeropun, OCHOBHble HanpaBfeHWs B3auMOLEMWCTBUS yKasaHHbIX KaTeropum.
YMeeT onpenenatb cmbici. BrnageeT OCHOBHbIMM MeTogamu crnocobamu u
cpeacTBamu NosnyyYeHusl, XxpaHeHusl, nepepaboTkn nHdopmaumu.

«HeynosneTBoputenbHO»

BbICTABNAETCA  CTYOEHTY, KOTOpbIA He 3HaeT 3Ha4uTerbHOW YacTu
nporpaMMHOro MaTtepuana, AonyckaeT CyLeCTBEHHbIE OLWNOKM, HEYyBEPEHHO, C
6onbLIMMK 3aTPyOHEHNSIMU OTBEYAET Ha NPaKTUKOOPUEHTUPOBAaHHbLIE BOMPOCHI.
Kak npaBuno, oueHka «HeyooBNeTBOPUTENbHO» CTaBUTCHA CTYAEeHTaM, KOTopble
He MOryT npoJorkuTe obOyveHne 6e3 [OOMOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYIOLLEN ANCUUMNIIUHE.

0 6annos

Kputepum oueHnBaHuA 3aWiuTbl OTYETA NO NabopaTopHbIM paboTam




Tabnuua 8

LLkana oueHMBaHuA Kputepuu oueHku Kon-Bo
6annos

«OTANYHO» CTaBWUTCH, €CnM yyawuncs BbiNonHaeT paboTy B nonHom obbeme c
cobnogeHnem HeobxoauMow nocrneaoBaTeNbHOCTN NPOBEAEHUS OMbITOB U
U3MEpPEeHUI; CaMOCTOSITENMbHO W pauuMoHanbHO MOHTUpYeT Heobxoammoe
obopydoBaHue; BCe OMblTbl MNPOBOAMT B  YCMOBUSAX W pexumax,
obecneymBalomMxX MONyYeHVe MpaBuUilbHbIX pe3ynbTatoB W BbIBOAOB;|(16-25) 6annos
cobnrogaeT TpeboBaHMsA npasun 6e30nacHoOCTM Tpyaa; B OTYETE NPaBUIbLHO U
aKKypaTHO BbINOMHAET BCE 3anucy, Tabnuubl, PUCYHKW, YepTexu, rpaduku,
BbIYMCIEHWSA; NPaBUIMbHO BbINOMHAET aHanu3 norpewHocTen. OTBeYyaeT Ha
BCE MOCTaBfieHHble BOMPOChHI

«XopoLuo» CTaBUTCH, €Cnn BbINOMHEHbl TpeboBaHMS K OUEHKe «OTMUYHOY», HO Obino
JOnyLLeHo ABa - Tpu HeJoyeTa, He 6onee ofHow Herpybon owmbkm n ogHoro| (11-15) 6annos
Hepo4éTa

«Y[00BNEeTBOPUTENBHOY CTaBUTCA, ecnun pa60Ta BbINOSIHEHA He MOJTHOCTbIY, HO 06beM BbINOSTHEHHOMN
4acTn TaKoB, NMO3BONIAET NOJIYy4YUTb NpaBUIibHbIE pe3yrnbTaTbl U BbIBOAbI: €CIn
B X0Oe MpoBedeHus onbiTa U U3MEepeHun Obinn oonyueHbl oLmnobKu.
sany,D,HﬂeTCﬂ AaTb OTBETbl HA NOCTaBJ1EHHbIE BOMPOCHI

(2-10) 6annos

«HeypoBneTtBoputensHO» CTaBUTCA, eclnn pa60Ta BbIMOJIHEHA HE MOJTHOCTbIO 0 6annos

O6wue KpuUtTepun v WKana oueHnBaHuA pe3ynbTaTtoB AnNA AOMNYCKa K npome)KyTquoﬁ aTtrTectTauuu

Tabnuua 9
HavmeHoBaHuMe oLleHOYHOro cpeAcTBa BannbHas wWkana
1. KoHTponbHas paboTa 0-25 6annos
2. 3afaymn Ang peleHns Ha NPakTMYEeCKNX 3aHATUAX 0-25 6annos
3. 3awumTa oT4éTa No nabopaTtopHbiM paboTam 0-25 6annos
4. Tect 0-25 6annos
WUroro: 100 6annos

MakcmmanbHoe konudectBo GannoB 3a cemectp — 100. OGy4varowmiicss OOMyCcKaeTcs K 3K3aMeHy npu
ycnosun 51 n 6onee HabpaHHbIX 3a cemecTp Gannos.

3.3. KpVITepMVI M WKana oueHnBaHunsa pe3yrnbTaToB U3y4yeHna ANCUUMNIINHbI Ha I'IpOME)KYTO'-IHOﬁ aTrecTauuvu

OcHoBaHMeM AN onpedeneHnsl OLEHKM Ha 3K3aMeHaxX CRYXWT YpOBEHb OCBOEHMs oby4darwmmmcs
mMatepuana u opMMpoBaHUSA KOMNETEHLNIA, NPEAYCMOTPEHHBIX NMPOrpamMmmMon y4ebGHOM AUCLMNINHDI.

YcneBaemMoCTb Ha  3K3amMeHe onpefensieTca  oueHkamn: S «oTnuyHO»; 4 «xopowoy; 3
«y[OBNEeTBOPUTENBHOY; 2 «HEYA0BNETBOPUTENBHOY.

OUEHKY «OTIIMYHO» MoslyyaeT obyyarloLwmnincs, OCBOMBLUNIA KOMMETEHLMN AUCLMNNNHBI HA BCeX 3Tanax ux
opmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYEecKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHws, NpedyCMOTpeHHble paboyeri nporpaMMoOn, YCBOWBLLMWN
OCHOBHYIO M O3HAKOMINEHHbIN C OOMOMHUTENbLHOW NUTepaTypor, pekoMmeHAoBaHHOW nporpammon. Kak npasuro,
OLEHKa «OTNNYHO» BbICTaBMnseTcd oby4aloWmMMcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydebHown
ONCUMNIUHBI, HeobxoauMmbiX Ans npuobpeTaemor npodeccun, NPOSIBUBLLUMM TBOpPYECKUME CMOCOBOHOCTU B
NMOHUMaHWW, U3NOXEHUN U UCNOSb30BaHUM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acryXvnBaeT 00y4atoLLMNCS, OCBOMBLLNIA KOMMETEHLMM ONCLUMMNIUHEI HA BCEX dTanax
nx cpopmmpoBaHns Ha 71-84 %, oOHapyXMBLUUIA NOMHOE 3HaHWE y4ebHOro martepuana, yCrneLwHO BbINOMHSAKLWMNA
npegoycMoTpeHHble pabodelt NporpaMMol 3agaHusl, YCBOMBLUWMIA OCHOBHYH NMTepaTypy, PEKOMEHOOBaHHy B
nporpamme. Kak npaBumo, oOUEeHKa «XOPOLIO» BbICTaBNAeTcs oOy4yalolwmMcs, MNPOAEMOHCTPMPOBAaBLUUM
cucTemaTMyeckoe BRageHue maTtepuanoMm AUCLUMMWHBI, CMOCOBHBIM K WX CaMOCTOATENbHOMY MOMOMHEHU U
obHOBnEeHN0 B xode fanbHewwen yyebHon paboTbl M NpodeccuoHanbHON AeATENbHOCTU, HO A0NYyCTUBLUUM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNETBOPUTENbLHO» MNOoMny4aeT oby4aloLMACH, OCBOMBLUMIA KOMMETEHLUW OUCLUUMIMHBI Ha
BCex aTanax ux gopmmpoBaHus Ha 51-70 %, oGHapyXMBLUMI 3HAHWE OCHOBHOrO y4ebHOro matepmana B 06bEMme,
HeobxooMMOM AN AanbHewnwen y4ebbl 1 npeacTosiwen paboTel No npodeccum, CnpaBnsALWUACA C BbINONIHEHWEM
3aJaHuiA, NpPeaycMOTPEHHbIX pabodelt MpPorpaMMOK, 3HAKOMbIA C OCHOBHOW NUTepaTypow, PeKOMeHAOBaHHOW
nporpammoni. Kak npaBuno, oueHKa «yOOBMEeTBOPUTENbHO» BbICTaBNAETCA OOy4varwmmcs, OOoMyCTUMBLUUM
MOrpeLIHOCTM B OTBETE Ha 9K3aMEHE W MpU BbIMOMHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, HOo obnagarowum
HeOoOX0AMMbIMU 3HAHUAMM A1 YCTPaHeHWsi No4 PYKOBOACTBOM MpenofaBaTtens AonyLEeHHbIX HE4OYETOB.

OueHKka «HeyAOBNEeTBOPUTENbLHO» BbICTABNsETCH OOy4alolemMycsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMyMpoBaHus mMeHee yem Ha 51%, obHapyxuBwwemy npobenbl B 3HaHMAX
OCHOBHOTIO y4ebHOro martepwvana, AONyCTUBLUEMY MPUHLUMMMANbHbIE OWWOKM B BbIMNONTHEHWM NPEAYCMOTPEHHbIX
pabouer nporpaMmmon 3agaHun.

LLikana oueHuBaHUA pe3ynbTaToB




Tabnuua 11

MpoueHTHas wWkana
(Npu ee ncnonb3oBaHWm)

OueHka B cucteme «HeyaoBIieTBOPUTENIbHO — ya4OBJI1IeTBOPUTEJIbHO —
Xopouwo — OTJINYHO»

0-50% HeyposneTBopuTenbHO
51-70% Y[oBneTBopuTEnbHO
71-84% XopoLuo

85-100% OT1nnyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60qe|7| nporpamme aAnCcumniiMHbI (Mo.qynﬂ)

B1.B.02.01 «TeopeTnyeckne OCHOBbI TENSTIOTEXHUKUY»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIN rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)
JononHeHns n nameHeHns paccMoTpeHbl U 0gobpeHbl Ha 3acegaHnm kadeapsbl « » 20 r.,
npoTokon Ne
3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANMCh) (PN0O)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI
B1.B.02.01 «TeopeTnyeckne OCHOBbI TENNIOTEXHUKU»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL) 08.03.01 CtpoutencTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabXxeHue N BEHTUNALUA
Keanudukauusa 6akanaBp

®dopma obyyeHus O4YHas

Nop Havyana noAroToBKU 2021

Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo

O61bem AgMcumnnnuHbl, 4. / 3.e. 108/ 3

dPopma KOHTpOA (NpomexyTovHas

aTTeCTaLWIH) JK3aMeH
Yac. | Nek. Na6. MpakTnu.
CemecTp 3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
yac. yac. yac.
3 108 /3 32 8 16 3 22 27 3K3aMeH
Utoro 108 /3 32 8 16 3 22 27 3K3aMeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 CnocobHocTb k pa3paboTke paboyen JOKYMEHTaL MM CUCTEM OTOMNSEHWS, BEHTUNALMN U KOHAULIMOHUPOBAaHNS
BO3ayxa

nA-1NK- | OcywectensaeT pa3paboTky paboyer JOKyMEHTaLMN CUCTEM OTOMMNEHNS, BEHTUNSLUM N KOHAWLMOHUPOBaHWSA

1 BO3ayxa

MK-2 CnocobHOCTb OCyLLEeCTBATL pa3paboTKy NPOEKTHOW AOKYMEHTaLUN CUCTEM OTOMINEHNS, BEHTUMNALNA U

KOHOMLUMOHUPOBaAHNA BO3ayXa

na-1 rnk- BbinonHseT pacyeTsbl 4ns NPOEKTUPOBAHUSA CUCTEM OTOMMEHUS, BEHTUASALUN N KOHOULMOHMPOBAHNSA BO3ayxa
2

MO-2 MK- | OcywectBnseT pa3paboTky TEKCTOBON 1 rpaddnyeCKon YacTen NPOEKTHOM JOKYMEHTaUUM CUCTEM OTOMNIEHUS,
2 BEHTUNSALMM U KOHOMLMOHNPOBAHUS BO3ayXxa

MAO-3 MK- | BbInonHAeT NOArOTOBKY K BbIMYCKY NMPOEKTa CUCTEM OTOMIEHUSA, BEHTUMALMM U KOHAMLMOHNPOBaHNSA BO3ayxa
2

Co,u,ep>|<aHv|e OncunnIinHbl OXBaTbiBaeT KpPyr BOMNPOCOB, CBA3aHHbLIX C pas3genamMmu:

Pasgen 1. TepmoanHamuka. - BeegeHue. MNpegmeT TexHMYeckon TepMogmMHaMmnKn n ee metoabl. - [epBbIn
3aKOH TepmoaumHamuki. Pabota pacwwupeHuss rasa. BHyTpeHHsss 9Heprus, SHTanbnus. - Bropon 3akoH
TepMmoguHamukun. [oHaTue obpaTtumocTn npoueccoB. Lukn KapHo. O3HTponus. TennoBass auarpamma.
TepmoamMHammnyeckne CBOMCTBA pearbHbIX ra3oB. BoasiHon nap. YpaBHeHWEe COCTOSIHUSA pearbHblX rasos. Bugebl
BOAsHOro napa. - BnaxHbii Bo3agyx. lMapameTpbl COCTOSIHUS BnaxHoro Bo3gyxa. OCHOBHblE Mpouecchl BO
BMaXXHOM BO3ayxe: Harpes (oxnaxgeHue), agnabatHoe yBnaxHeHue. - TepMoguHamuka noTtoka. Cxartue rasa B
KoMnpeccope. YpaBHEHME nNepBOro 3akoHa TepmoAMHaMUKW AnS  OBWKEHWs noToka rasa. -  Axanus
TEPMOAMHAMUNYECKMX LMKMNOB TEMmoBbIX [ABUratenen W SHepreTu4eckux YycTaHoBoK. - Luknel gsuratenen
BHYTPEHHero cropanus. Limknel napoTypOuHHbIX ycTaHoBOK. Linkn PeHkuHa.

Pasgen 2. TennomaccoobmeH. - MpeameT 1 3agayun Teopun TennoobmeHa. Cnocobbl nepeHoca TEnnoThl,
TemnepaTtypHoe none, rpagveHT TemnepaTypbl, TEMnoBOM MNOTOK. TennonpoBodHOCTb. 3akoH dypbe.




Tennonepegaya yepes NMOCKYD U LUMNUHAPUYECKYIO CTeHKW. - [duddepeHumnansHble ypaBHEHUA KOHBEKTUBHOIO
TennoobmeHa. - OCHOBHble MOMNOXeHWs Teopunm nogobus. - TennoobmeH uanyyeHnem. 3aKOHbI TEMNOBOro
nanyderHusi. - KOHCTPYKTOPCKMMA M MNOBEPOYHBbIA pacyeTbl TennoobMeHHbIX annapatoB. Knaccudukaums
TennoobmMeHHbIX annapaTtoB. - OCHOBHblE 3aKOHOMEPHOCTU TEMMO- U MacconepeHoca.

MpenopaBaHne OUCUUNNWHLI NpedycMaTpuBaeT criegytowme ¢opMbl opraHusaumm y4yeGHoro npoiecca:
nekuum, nabopaTopHble 3aHSATUSA, NPaKTUYECKME 3aHATUSI, CaMOCTosITENbHAs paboTa CTyaeHTa.

Mporpammont AucUMNMHBI NPeayCMOTPEHbI CrneayoLme Buabl KOHTPOMS: TEKYLLUNA KOHTPOIb YCNeBaemMocTu
B dopme BOMPOCOB K YCTHOMY OMpocy, 3ajad Ansl peLleHUs Ha MPakTUYeCKUX 3aHATUSAX, 3aluTbl OTYETA Mo
nabopaTtopHbiM paboTam, TECTUPOBAHWE M MPOMEXYTOYHbIA KOHTPOMb B (POPME 3K3amMeHa W BbINONHEHWS
KOHTPOISbHOW paboThl.



