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1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (MOAyﬂIO), COOTHECEHHbIX C
nnaHnpyembiMun pesyrnibTataMm OoCBO€HUA oﬁpasoBaTeanoﬁ nporpamMmm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMneTeHUuun KOMMeTeHUumn AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeayCMOTPEHbl y4eOHbIM NJIAHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HaMmeHoOBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpegyCMOTPEHbl Yy4€OHbLIM NSTaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kog HaumeHoBaHue
KOMMETEHLMN KOMReTeHLMM WHAMKaTOpa AOCTUXEHUN Pe3ynbTaTthl 06y4eHus
KOMMeTeHUun
MK-2 CnocoBHOCTb BbIMOMHATL NnK-2.1 32MK-2.2

060CHOBaHWE NPOEKTHbIX
peLueHnin cuctem
TennorazocHabxeHus n
BEHTMNALMM

PacueT TennotexHn4eckmx
nokasartenen Tenno3alnTHON
060n04KM 30aHUA

3HaTb: OCHOBHbIE napamMeTpbl
NH)XEHEPHbIX CUCTEM U O60py}J,OBaHVIF|
cucTeM TennorasocHabxeHus n

(rasocHabXeHust; BEHTUNALMM)
Ha OCHOBE CpaBHEHMUS! TUMOBbIX
peLleHN OTAENbHbIX 3NIEMEHTOB
N y3nos

BEHTUNALMM
NnK-2.2 311MK-2.1

Bbibop BapuaHTa cuctemsl 3HaTb: HOpMaTUBHO-TEXHNYECKME
TennocHabxeHns OOKYMEHTbI; yCTaHaBnmBatoLme

TpeboBaHusi K pac4eTHOMY
0060CHOBaHMIO MPOEKTHONO peLLeHnst
cucTeM TennorasocHabXxeHus u
BEHTUNALNN

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTepPUCTUKN
©e30nacHOCTM CUCTEM
TennorasocHabXeHnss U BEHTUNSALUK
35 MK-2.5

3HaTb: OCHOBHbIE TEXHUKO-
3KOHOMUYECKME nokasaTenn NPOEKTHOro
peLLeHnss cucTeM TennorasocHabxeHus
1 BEHTUNALUK

Y1 MNK-2.1

YmeTb: BbibupaTe HOpMaTUBHO-
TEXHUYECKNE JOKYMEHTOB;
yCTaHaBnuaawLLme TpedoBaHus K
pacyeTHOMy 0O0CHOBaHMWIO NPOEKTHOro
peLLeHnss cucTeM TennorasocHabxeHus
1 BEHTUNALUK

Y4 NK-2.4

YMeTb: BbiNonHATE pacveTbl OCHOBHbIX
XapaKkTepucTuk 6€30nacHOCTU CUCTEM
TennorasocHabXeHnss 1 BEHTUNSALUN
B1 NK-2.1

BnageTb: METOAMKONM OLEHKN OCHOBHbIX
XapakTepucTuk 6e3onacHOCTU cUCTeM
TennorasocHabXeHns U BeHTUNALUK

MNK-2.3

PacueTt TennotexHn4ecknx n
rMapaBrMyeckux napaMmeTpoB
cucTembl TennocHabxeHus
(rasocHabxeHwns)

32 NK-2.2

3HaTb: OCHOBHbIE MapameTpbl
MHXXEHEPHbIX CUCTEM 1 060pyaOBaHNS
cucTeM TennorasocHabxeHms n
BEHTUNAUMN

34 MK-2.4

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
3HEeproadHEKTUBHOCTM CUCTEM
TENnorazocHabXeHUs U BEHTUNSALMM
Y3 MNK-2.3

YMmeTb: Onpenensitb OCHOBHbIE
napamMmeTpbl MHXEHEPHbIX CUCTEM U
obopynoBaHus cuctem
TENIora3ocHabtXeHUs! U BEHTUNSALMM




Y5 NK-2.5

YMeTb: BbINOMHATL pacyeTbl OCHOBHbIX
XapaKTepuUCTUK 3HepProadhPeKTUBHOCTM
0OBbEKTOB CUCTEM TENNOrasocHabXeHust
1N BEHTUNALMMU

B2 NK-2.2

BnapeTtb: METOOMKOM OLEHKN OCHOBHbIX
XapakTepuUCTUK 9HeproaddekTMBHOCTH
cucTeM TennorasocHabXeHus u
BEHTUNALNN

nK-2.4

PacueT aspognHammnyeckmx
napameTpoB CUCTEMbI
BEHTUNALNK BO3ayXa

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX CUCTEM U 060pyaoBaHUSA
cMCTEM TennorasocHabXeHns n
BEHTUNSALMM

Y2 NK-2.2

YmeTb: CocTaBnaTb pacyeTHbIE CXEMbI
paboTbl cMCTEM TennorasocHabXeHns
BEHTUNSALMM

nK-2.5

PacueT npoYHOCTHbIX
nokasarenen TpybonpoBoaoB ¢
y4yeToM KomneHcauun n
camoKoMMeHcaumm

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX CUCTEM U 060pyaoBaHUSA
CUCTEM TennorasocHabXeHns n
BEHTUNSALMM

MNK-2.6

[NoarotoBka TEKCTOBOW YacTu
NPOEKTHON JOKYMEHTaLUn
CUCTEMbI TEMNOCHAGXEHMUS
(rasocHabxeHusi; BEHTMNALMM)

Y6 MNK-2.6

YMeTb: Onpegensitb CTOUMOCTb
NPOEKTHOro peLUeHnst cMcTemM
TennorasocHabXeHnss n BeHTUNAUUK Nno
npubnmxeHHbIM MeToAMKaM

Y7 NK-2.7

YMeTb: BbINOMHATb OLeHKY OCHOBHbIX
TEXHUKO-3KOHOMMYECKMX NoKasaTenemn
NPOEKTHOro peLleHus
TennorasocHabXeHns1 U BEHTUNSALMK
B3 MNK-2.3

BnapeTtb: MmeToamkon npubnmxkeHHoro
onpefeneHnst CTOMMOCTM NPOEKTHOro
peLLeHnss cucTem TennorasocHabxeHus
1 BEHTUNALUK

B4 MNK-2.4

BnapeTb: METOAMKOWN OLLEHKM OCHOBHbIX
TEXHWKO-3KOHOMUYECKMX NoKasaTenemn
NPOEKTHOro peLLeHNst cUucTem
TEnnorasocHabXeHnss 1 BEHTUNSALUK

nK-2.7

MpencraBnexve u 3awuta
pesynbTaToB 060CHOBaHNe
NPOEKTHbIX PELLUEHNIA CUCTEMBI
TennocHabXeHus
(ra3ocHabXXeHusi; BEHTUNSALMM)

Y8 NK-2.8

Ymetb: MNpeacraenatb 1 3awmwaTb
pe3ynbTaTbl paboT no paspaboTke
NPOEKTHOro peLLeHNst cUucTem
TennorasocHabXeHus1 U BEHTUNSLMK

2. MecTto aucuunnuHbl (MOAyns) B CTPYKType o6pa3oBaTenbHOW NporpamMmmbi

MecTto AvcuMnnunHbl B CTPYKType o6pasoBaTenbHOM Nporpammbl: 4acTb, opMmupyemasi yyYacTHUKaMu
obpasoBaTenbHbIX OTHOLLEHWUNA.

Tabnuua 4
Kopn MpepwecTBylolwmne MapannenbHO ocBaMBaemble
Mocnepylowme AUCLUNNUHDLI
KOMMNeTeHLUU AUCLUNIIUHbI ANCLUNIIUHbI
MK-2 HcTopusa cuctem OcHoBbl 06ecneYvyeHns MrKkpoknMaTa
TennorasocHabXeHus n 30aHUI;
BEHTUNALMK BeHTunauus;
CTpoutenbHas Tennodusnka;
TennocHabxeHwe;

TennoreHepupytoLLne yCTaHOBKY;
OTonneHue;
[MpakTNKo-OpUEeHTUPOBaHHBLIN NMPOEKT;
MponsBoacTBEHHAs NpakTHKa:
UCMONHUTENbCKas NpakTuKa;
["a3ocHabxeHue;

OHeprocbepexeHne NCTOYHUKOB Tenna;
OHeprocbepexeHne B cUCTeMax




TennorasocHabXeHnsa 1 BEHTUMALUMK;,
KoHOuUMOHMpoBaHWe Bo3ayxa u
XOnogoCHabxeHue;
Mpon3BoAcTBEHHAsA NpaKTUKa:
npeaavnioMHast NpakTuka

3. O6bemM AnCUMNNAKUHBbI B 3a4eTHbIX eAMHULIAaX C YKa3aHMeM KonM4yecTBa akagaeMUYeCcKUX 4acoB,
BblAeNeHHbIX Ha KOHTaKTHY paboTy oby4arwumxcs ¢ npenogaBartenem (nNo Buaam y4yebHbIX 3aHATUN) U
Ha caMocToATeNbHYI0 paboTy obyyarowmxca

Tabnuua 5
Bup yyebHou paboTbl Bcero yacos Kypc 2
AyauTtopHasi KOHTakTHasa paboTa (Bcero), 8 8
B TOM uucne:
NeKUMoHHble 3aHaTus (J13) 4 4
nabopatopHble padoTsl (JIP) 0 0
npaktudeckme 3aHsaTtus (M3) 4 4
BHeayauTopHas KoHTakTHasa pabota, KCP 4 4
CamocTtosTenbHas pabora (Bcero),
B TOM 4ucne: 87 87
NoAroToBKa K NeKumMsam 19 19
MOArOTOBKA K MPAKTUYECKUM 3aHSATUSIM 19 19
BbIMONIHEHNE KOHTPONbHOW paboThbl 19 19
NoAroToBKa K SK3ameHy 30 30
PopMbl TEKYLLEro KOHTPOJISi yCneBaeMoCTH KoHTp. pa6oTa KoHTp. paGoTa
PopMbl NPOMEXYTOYHOM aTTecTaumMmn | 3K3aMeH, KOHTponbHasa paboTa 3K3aMeH, KOHTponbHas paboTta
KoHTponb 9 9
UTOrIO: yac. 108 108
UTOrO: 3.e. 3 3

4. CopepxaHue OUCLMNMUHLI, CTPYKTYPUPOBaHHOE MO Temam (pasgenam), ¢ ykasaHuem oTBeeHHOro Ha
HUX KONUYeCcTBa aKageMUYeCKUX YacoB M BUAOB YyYEOHbIX 3aHATUIA

Tabnuuya 6
Ne HaumeHoBaHMe paagena Buabl y4eOGHOW Harpy3ku n ux pr,qoeMKoc‘;’(t;H‘::bel -
pasgena AUNCLMNIIUHbI n3 nP n3 CPC KCP
ponb yacoB
1 TexHnyeckas TepMogMHaMmka 2 0 2 40 2 4 50
2 TennomaccoobmeH 2 0 2 47 2 5 58
WToro: 4 0 4 87 4 9 108
4.1. CogepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne HaumeHoBaHMe . CopepxaHue nekuum ' Kon-
ema nekuum (NepeyeHb AnOaKTUYECKNX eauHuUL; BO
n3 pasgena
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) YyacoB
Kypc 2
1 TexHu4yeckas MpeomeT TeXHUYECKOM OCHOBHbIE NOHATUSA — TEPMOAMHAMMUYECKAs] CUCTEMA, 2
TepMOAMHaMMKa TepMOAMHAMUKN U ee MeToAbl. | napameTpbl COCTOSIHWS, PaBHOBECHLIE NMPOLIECCHI.

YpaBHEeHNe COCTOSIHWSA uaeanbHoro rasa. [asoBble
cmecu. TennoeMKkocTb rasos.

[MepBbIn 3aKOH PaboTa pacwmnpeHus rasa. BHyTpeHHsIst aHeprus,
TEPMOANHAMMKN. aHTanbnus. dPuanyeckas 1 matemaTuyeckas
(POpPMYnMpPOBKM 1-ro 3akoOHa TEPMOAUHAMUKM.
TepMognHaMn4eCKUE NPoLECCHI.

BTtopown 3akoH MoHsaTMe obpaTtmocTu npoueccos. Limkn KapHo.
TEPMOAMHAMUKM. OHTponusa. Tennoas guarpaMmma. AHanUTUYeckoe
BbIpa)XeHWe 2-r0 3aKoHa, 3HTPONUS Kak Mepa
HeobpaTUMOCTM NPOLIECCOB.

TepmognHamuyeckume . BogsiHon nap. YpaBHeHME COCTOSIHUSI pearibHbIX ra30B.
CBOWICTBA pearibHbIX ra3oB. Buabl BogsiHoro napa. OnpegeneHue napameTpoB
COCTOsIHUS BoasaHoro napa. P-U, T-S, i-Sguarpammel.
Mpouecchl U3BMEHEHNs1 COCTOSIHWS BOASIHOTO napa.
TepmoanHamunka noToka. Cxatume rasa B komnpeccope. YpaBHEHME NepBoro
3aKOHa TEpMOANHAMUKMN ANt ABMXKEHUS NOTOKa rasa.
OCHOBHbIE 32aKOHOMEPHOCTU NPY ABWXEHWMN ra3oB Mo
KaHanam nepemMeHHoro ceyeHus.. MicteyeHue rasa us
cyxatouerocs conna. Conno Jlaansi. JpoccenvpoBaHue
rasoB 1 napoB. TepMogMHAMUYECKUA aHaNn3 cxartums




rasa B komnpeccope. MHoroctyneH4aTbiii KOMNPECcop..
2 TennomaccoobmeH | MNpeomeT v 3agaym Teopum . Cnoco6bl nepeHoca TennoTel, TemnepaTypHoe nore, 2
TennoobmeHa. rpagueHT TeMnepaTypbl, TEMMOBOW MNOTOK.
TennonposogHocTb. 3akoH Pypbe, AnddepeHumansHoe
ypaBHeHMe TennonpoBOAHOCTM, YCNOBUSI
ofHo3HayHocTK. CTalmoHapHas TennonpoBOAHOCTb
HEeorpaHNYeHHOW NNAacTUHbl Y LUIMHOPUYECKON CTEHKU.
Tennonepenaya yepes PacueT Tennousonsuumn TpybonpoBoaoB.
NIOCKYH U LUNNHOPUYECKYHO HecTaumoHapHas TennonpoBogHOCTb TBEPAbIX Ter.
CTEHKW. PerynspHbivi pexum
PacueT Tennounsonsaumm YpaBHEHUSI 3HEPTUN, ABWKEHMS U HEPA3PbLIBHOCTH.
TpyGonpoBoaoB. OnddepeHumansHoe ypaBHeEHNE TEMNOOTAAYN.
HecTtauunoHapHasa MpuBeaeHne cucTeMbl ypaBHEHWI A KOHBEKTUBHOMO
TeNnnonpoBOAHOCTb TBEPAbIX TennoobmeHa k 6espasmepHomy Buay. Kputepun
Ten. PerynsipHbin pexum TEnmnoBoro n rmMapoanuHamMu4eckoro nogobus.
KpvTepuanbHble ypaBHEHMS.
UTtoro 3a cemecTp: 4
WUToro: 4
4.2. CopepxaHue nabopaTtopHbIX 3aHATUN
Tabnuua 8
Ne | HaumeHosaHue HaumeHoBaHue CopaepxxaHue nabopatopHou paboTbl Kon-
9 (nepeyveHb AnOaKTUYECKNX eauHnL; BO
np pasgena na6opaTtopHou paboTbl
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YacoB
He NpeayCMOTpPeHbl Y4eOHbIM NJIaHOM
4.3. CogepxaHue NPakTU4eCKUX 3aHATUN
Tabnuua 9
CopepkaHue NPakTUYECKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pasaena 33HATUS (nepeyeHb AnOaKTUYeCKnx eauHnL; BO
paccMmaTpuBaembIX NOATEM, BONPOCOB) yacoB
Kypc 2
1 TexHu4yeckas MpeameT TeXHNYecKomn OCHOBHbIE NOHATUA — TEpMOAUHAMUYECKas cucTema, 2
TepMoaMHaMm1Ka TepMoAVHaMUKN 1 ee napameTpbl COCTOSIHWSA, PaBHOBECHbIE NPOLLECCHI.
mMeToAbl YpaBHeHNe COCTOsIHWA naeansHoro rasa. 'asoBble cmecu.
TennoemMKocTb rasos.
2 TennomaccoobmeH | MpegmeT n 3agayn Teopum Cnocobbl nepeHoca TennoTel, TeMnepaTypHoe norne, 2
TennoobmeHa. rpagveHT TeMmnepaTypbl, TEMMOBOW MOTOK.
TennonpoBogHocTb. 3akoH Pypbe, AnddepeHUmansHoe
ypaBHEHWe TennonpoBOAHOCTU, YCIIOBUSI OAHO3HAYHOCTMU.
CraunoHapHas TennonpoBoAHOCTb HEOrPaHUYEHHON
NNacTuHbl N LWNNHAPUYECKON CTEHKU.
UTtoro 3a cemecTp: 4
WUToro: 4
4.4. CogepxaHMe cCamMOCTOATENbHON paboThbl
Tabnuua 10
o CopepkaHue caMOCTOATENIbHOW paboThl Kon-
Ne HanmeHoBaHue Bua camocrosiTtensHon .
nin pasaena paboThl (nepeyeHb OAnOaKTUYECKNX eauHnL; BO
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) yacoB
Kypc 2
1. | TexHunyeckas NOAroTOBKA K NEKLUAM MN3y4yeHne nekunoHHoro matepuana 25
TepMOAMHaMM1Ka
2. TennomaccoobMeH | NoAroToBKa K IEKUMsiM VI3y4yeHune nekLMOoHHOro maTepuana 25
3. TennomaccoobmeH | BbinonHeHue KOHTPOMbLHOMN PewieHne 3agay KOHTPONbLHOWM paboThl 12
TexHunyeckas paboThbl
TEpPMOAMHaMM1Ka
4. | TexHunyeckas MOAroTOBKA K 3K3aMeHY MoagroToBka No ak3aMeHaLMOHHbIM BONpoOcam 25
TepMoaMHaMuKa
TennomaccoobmeH
Wtoro 3a cemectp: | 87
Wtoro: | 87

5. MeTtopaunyeckue ykazaHusi Ansi o0y4yaloLMXCcsi MO OCBOEHUIO AUCLUNINHBLI (MOAYNA)

1. MeToaunyeckue ykasaHusa npm paboTte Ha nekumm
[o nekumn CTyAeHT AOIMKEH MPOCMOTPETb Y4eOHO-METOAMYECKYIO U HayYHY MTepaTypy no Teme nekuum
Ons Toro, 4Tobbl MMETb NpeAcTaBneHne o Npobnemax, kKotTopble 6yayT NOAHATHI B NEKUUW.



Mepen Havanom nekuumn obydawowumcs coobllaeTcda Tema nekumMu, nnaH, BOMPOCHl, noanexaiuue
paccMOTPEHUI0, [OBOAATCH OCHOBHbIE nUTepaTypHble UCTOYHMKM. Becb y4ebHbin maTepman, coobliaemMbin
npenogaBaTenem, AOMKEH He NpocTo npocnylimBaTbcd. OH JOMmKeH ObiTb akTUBHO BOCMPUHAT, T. €. yChblllaH,
OCMBbICIIEH, MOHAT, 3aduKcupoBaH Ha Bymare u 3akpenneH B namaTtu. [pucTtynasa K criyllaHmio HOBOro y4yeGHoro
MaTepuana, Nofie3HO MbICNEHHO YCTaHOBUTb €ro CBA3b C paHee n3yvyeHHbIM. Cneasa 3a TEXHUKON YTeHUs nekuum
(aKueHT Ha CcylecTBEHHOM, MOBbILIEHME TOHa, M3MEeHeHWe puTMa, naysa v T. n.), Heobxoaumo Bcnea 3a
npenogaBaTeneM ymMeTb BbiOENsiTb OCHOBHblE KaTeropuu, 3akoHbl M OMpedensiTb UX coaepkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE peLUEHMs, AokasaTenbCcTBa M BbiBoAdbl. OcyllecTBnsas Takylo paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHMMaHue y4ebHOro MaTepuana, €ero KOHCMEKTMpOBaHWE W JanbHenwee
n3yyeHwe.

2. MeTtoguyeckue ykasaHus Npyu NoAroToBKe N paboTe Ha NPaKTUYECKOM 3aHATUU

MpakTnyeckne 3aHATMA NO AMCUMNIMHE NPOBOOATCH B LEnsaX BbIpabOTKM NPaKTUYECKUX YMEHUNA |
nNprMobpeTeHnss HaBbLIKOB B peLleHMn NPpodeCcCnoHanbHbIX 3adau.

MoaroToBka oBy4varoLerocs K NpakTU4eCKOMy 3aHATUIO NPOM3BOAMTCS MO BOMpocaM, pa3paboTaHHbIM And
KaXXgoM TeMmbl MpaKTUYEeCKUX 3aHAaATUn u (Mnu) nekumi. B npouecce noaroToBKM K MPakTUHECKUM 3aHATUSM,
Heobxoammo obpaTuTb 0coboe BHMMaHMe Ha CaMOCTOSTENBHOE U3YyYeHNe PEKOMEHAOBAHHON NUTepaTypbl.

PaboTta cTyaeHTOoB BO BpeMsi MPakTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3afaHwui, KOoTopble
BblgaloTcs obyvallyMmcs B Havane unu BO BpeMs 3aHATUS. Ha npakTtuyeckmx 3aHATMSX NpuBeTCTBYETCH
aKTUBHOE yyacTue B 0OCY>XOEHUN KOHKPETHbIX CUTYaL i, COCOBHOCTb Ha OCHOBE MOSYyYEeHHbIX 3HAHWN HaxoauTb
Hanbonee addeKkTMBHbIE pelleHns MNOCTaBfeHHbIX NpobrnemM, yMeTb HaxoauTb MONe3Hbl OOMOSIHUTENbHbIN
matepvan no TemaTuMke 3aHATUW. Ha npakTtuyeckuMx 3aHaTuaX oby4varowmecs [OOIMKHbl YMeTb BblpaboTaTb
onpegeneHHble pelleHnsa no obo3HayeHHon npobneme. B 3aBUCMMOCTM OT CROXHOCTW MpeanaraemMblX 3agaHun,
uenen 3aHATUs, obLwer NoaAroToBkM obyvaloLMXCa npenogasaTenb MOXeT noAackasaTb obyyarloLmmMes anroputm
pelleHns UM NepBoe AewcTBue, unu ykasatb obliee HanpasneHwe paccyxaeHun. MonyyeHHble pesynbTaThbl
obcyxaalTcsa ¢ NO3NLUMiA X ageKkBaTHOCTU N 3PAEKTUBHOCTU B PACCMOTPEHHON CUTyaLnn.

3. MeToaunyeckune ykazaHusi no camoctosiTenbHomn paboTe

OpraHusaums camocToATeNbHOM paboTbl 06yYaOLWNXCA OPUEHTUPYETCA Ha aKTUBHbIE METOAbl OBrageHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OBy4YeHuIo C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0byyatoLLerocs.

CamocTtosaTenbHasa paboTta ¢ yyebHuMkamu, y4eOHbIMM NocobuaMK, Hay4YHOW, CMPaBOYHON NUTepaTypomn,
mMaTepvanamMv nepvoguyeckux msgaHui u MHtepHeta aBnsieTcs Havbonee adeKTMBHbIM METOAOM MOSyYeHus
OOMNOMHUTENbHBIX 3HaHWWA, MO3BONSAET 3HAUMTENbHO aKTMBM3MPOBaTb Mpouecc oOBnageHus WHdopmaumnen,
cnocobecTByeT Bonee rmyGokoMy YCBOEHWIO M3ydaemoro marepvana. Bce HOBble MOHATUA MO M3yyaemown Teme
HeobX0AMMO Bbly4YNTb HAU3YCTb.

CamocTosATenbHas paboTa peanusyeTcs:

® HENoCpeaCTBEHHO B NpoLecce ayanTOPHbIX 3aHATUN;

® Ha NeKuMaX, MPaKTUYECKNX 3aHATUAX;

® B KOHTaKTe C npenogaBaTtefnieM BHe paMOK pacnucaHus;

e Ha KOHCynbTauusax Mo y4ebHbIM BOMpocaMm, B XOA4e TBOPYECKMX KOHTaKToB, NpW NMKBMAALUK
3a[0IDKEHHOCTEN, NPY BbINOSTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

* B MeToAM4eckoM KkabuHeTe, goma, Ha Kadeape npw BbINOMHEHNMM 0OyYaloLWMMCS YYEOHbIX U MPaKTUYECKUX
3agau.

OddhekTUBHBIM  CPeACTBOM  OCYLLECTBMEeHUd obyyalwmmcs camocTosTenbHoW paboTel  saBnseTcs
3MNEeKTPOHHas MHopmMaunoHHo-obpasoBaTenbHas cpeda YyHuMBepcuTeTa, KoTopas obecneymBaeTr pJoOCTynm K
yyebHblM nnaHam, pabouum nporpamMmam gucuunivH - (mMogynen), MNpakTuK, K W30aHWAM  3MEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

6. I'Iepequb y‘-leﬁHOﬁ nutepaTtypbl n y‘-leﬁHO-METO,DM‘-IeCKOFO obecne4yeHus onsi CaMoCTOATeNIbHON

paboTbl
Tabnuua 11
KHWXKHbIN Jlutepartypa
doHa
Ne ABTOp(bl), HaAUMEHOBaHMe, MECTO, roa U3faHuUA (K®) nnu
n/n (ecnu ecTb, ykasaTtb «rpud») 3NEeKTPOH y4ye6Has ANA CaMocT.
paboTbl
. pecypc
(3P)
1. Mapkun B.K., CeuHuoB B.A., Ny6a O.E. TexHu4eckasa TepMmoguHaMmumka.
TennomaccoobmeH; ACTpaxaHCKUA MHXEHEPHO-CTPOUTENbHbIA MHCTUTYT, oP + +
OBC ACB, 2009. - Pexum goctyna: http://www.iprbookshop.ru/17063.html
2. Manasa 3.M., Nonukos [1.B. TexHuueckas TennoTtexHuka; CapaTtoBcKui
rocyaapcTBeHHbI TexHu4eckuii yHmsepcuteT nmenun O.A. MarapuHa, 36C oP + +
ACB, 2014. - Pexum goctyna: http://www.iprbookshop.ru/80120.html



http://e.lanbook.com/book/65603
http://e.lanbook.com/book/65603

3. PacuyeT 1 npoektnpoBaHue BogoHarpeatenei: yueb. nocobue / CIACY,
Mapaenuka n TennotexHuka, coct.: 0. C. BbiTunkos, N. B. KyauHos.-
Camapa: 2013.- 73 c.

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]| OKDQsNGBOYfQtXx8fHw
20DMuOS_QoCAyNDgtNDczNjkyfHwvMjAXMyUyMNC9O0LDRh9CwWOLVQVi_
QktGLOYLRh9C40LrQvtCyL9CgOLDRgdGHOLXRgi9kb2MucGRm

oP + +

4, TexHnyeckasa TepMogMHamMmnka u TeNnoTeXHUKA: MeTof,. yKasaHus /
Camap.roc.TexH.yH-T, Xumuyeckas TEXHOMOrMs 1 NPOMbILLNIEHHas 9KOMorus,
cocT. A. 0. YypkuHa.- Camapa: 2013.- 39 c.
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|OKLQtdGFOL3QuHx8fHw oP + +
zNzguMTQ3L9CilDM4Mi04MTk2Mzh8fC8yMDEZzJTIwOL3QsNGHOLDQu9C-
L9CNOYPRGNC60LjQvdCwLICIOLXRgNC80L7QtNC40L3QsNC80LjQutCwL2
RvYy5wZGY

Locmyn obyyarowuxcs k QP HTb Caml TY (elib.samgtu.ru) ocywecmernsiemcsi nocpedcmeomM 3/1eKMpPOoHHOU
UHGhopmayuoHHoU obpa3zosameribHOU cpedbi yHusepcumema u catima HTE CamI'TY o fioeuHy u naporio.

7. MNMepeyeHb MHPOPMALMOHHBLIX TEXHONOIMIA, MCNONb3yeMbIX NMPU OCYyLLEeCTBIIEHMU OOpa3oBaTenbHOro
npouecca no avcuuniuHe (Moaynio), BKNYas nepeyeHb NporpaMmHoro obecneyeHus

Mpn  npoBeAeHWM  MEKUMOHHbIX  3aHATMW  WCMOMb3yeTcd  MynbTumeaunHoe  obopydoBaHue.
OpraHnsoBaHo B3ammogencTene obyvarwollerocs W npenogasaTens C  WUCMNOMb30BaHMEM  SMEKTPOHHOMN
MHMOPMaLMOHHON 0b6pasoBaTenbHON Cpeabl yHUBEpCUTeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnaparennb MPOUCXoXAeHuUs1
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npousBoguTtens) (MHOCTpaHHOEe unn
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)
1. |Adobe Reader cBOOOJHO pacnpocTpaHsieMoe Adobe Systems Incorporated MHOCTPaHHOE
2. [LibreOffice cBOOOAHO pacnpocTpaHsaemoe The Document Foundation MHOCTPaHHOE
3. |CnpaBo4yHo-npaBoBas NULEH3NOHHOE HIMO «BMW» oTevyecTBeHHoe
cuctema «KoHcynbTaHT
[noc»
4. |AHTBMpYC Kacnepckoro NULEH3NOHHOE JlabopaTopus Kacnepckoro OTeYeCTBEHHOE
8. MepeyeHb pecypcoB MHHOPMALMOHHO-TENIEKOMMYHUKALMOHHOMN ceTn «UHTepHeT»,
npoceccnoHanbHbIX 6a3 AaHHbIX, UH(hOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
:ﬁl HanmeHoBaHune KpaTkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-bMGNMoTeYHas cuctema OneKTpoHHO-6MBNMoTEYHasn http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema AnekTpoHHasa 6ubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU HayuHas anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue maTtepuanbHO-TeXHUYECKON 6a3bl, HeOOX0AMMOM ANsi OCYLLEeCTBNEeHUA obpa3oBaTesibHOro
npouecca no AucuuniHe

NekunoHHbIe 3aHATUA

Ayaontopum Ans NEKUMOHHbIX 3aHATUI YKOMMIEKTOBaHbI Me6enblo 1 TEXHNYECKUMn cpegctsaMmm obyyeHus,
cnyXawummn ana npeactasneHns ydebHonm uHdopmaumm Gonblion aygutopumn (Habopbl AEMOHCTPAUMOHHOrO
obopynoBaHusi (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTuyeckue 3aHATUA
AyauTopun Ansa npakTUYeckmMx 3aHATWA YKOMMIEKTOBaHbI CNeLuanvavpoBaHHOi Mebernbio Y TEXHUYECKMMI
cpeacTBaMu 06yyeHWs (NMPOeKTop, aKpaH, KOMMbTEP/HOYTOYK).

CamocTosiTenbHasa paboTa

MomMelleHns Ons camMoCTOSATENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWMKOW C BO3MOXHOCTLIO
noakmnoyeHnsa k cetu «VIHTepHeT» M OO0CTYynoM K 3IEeKTPOHHOM WHOpMauMOHHO-0Opa3oBaTenbHOM cpeae
Caml'TY:

e MeToAMYeCcKUn kabuHeT (aya. 9).

10. doHA OLeHOYHbLIX CpeacTB Mo AUCLMUNIIMHE

®oHO OLEHOYHBbIX CPeacTB Afsi NPOBEAEHWST TEKYLIEro KOHTPONS YCMEeBAEeMOCTU M MPOMEXYTOYHOW
aTTectauuun npeactaeneH B MNMpunoxeHun 1.



http://e.lanbook.com/book/65603
http://e.lanbook.com/book/65603

[MonHbIN  KOMMMEKT KOHTPOJIbHbIX 3a4aHUn UM MHbIX mMmaTtepunanos, HeobXxogMMbIX ANs OUeHUBaHUS
pe3ynbTaTtoB o6yquM;| no agucuuninnHe, npakTuke XpaHUTCA Ha Kacbe,qpe-paspa(SOTqMKe B 6yMa)KHOM n
ANEeKTPpOHHOM BUae.



MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NpoBeAeHUs TeKyLLero KOHTPOns ycrneBaemMocTH U
NPOMEXyTO4YHOM aTTecTauum

no gucumnnuHe

B1.B.02.01 «TeopeTnyeckne OCHOBbI TENNOTEXHUKU»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpocmnb) TennoraszocHabxeHue N BEHTUNALUA
KBanudukaums 6akanaBp

dopma o6yueHusn 3a04Has

Noa Hayana NnoAroToBKuU 2020

Bbinyckarowan kacpeapa CtpouTtenscTBo
Kacdenpa-paspabotumk CTtpouTtenscTBO

0O6bem agcuUnnuHbL, Y. [ 3.e. 108/ 3

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus) 3K3aMeH, KOHTpOInbHasA paboTa




1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHLuUn n npuU3HakoB nposAaBreHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUUU

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMNeTeHLuun KOMMeTeHUumn AOCTUXEHNA KOMNeTeHLUN obyuyeHus
KOMMNeTeHunn
He NpeayCMOTPEHbl y4eOHbIM NJIAHOM
O6wenpodeccnoHanbHblie KOMNEeTeHLUN
Tabnuua 2
Koa HaunmeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa AOCTUXKEHUA PesynbTathbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun obyyeHus
He NpegyCcMOTpPeHbl y4eOHbIM NNaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HanmeHoBaHue
KOMMETEHLMN KOMNeTeHLMM WHAMKaTOpa AOCTUXEHUS Pe3ynbraTthl 06y4eHus
KOMMeTeHUun
MK-2 CnocoBHOCTb BbIMOMHATL NnK-2.1 32NK-2.2

060CcHOBaHWE NPOEKTHbIX
peLueHnin cuctem
TennorazocHabxeHus
BEHTMNALMN

PacueT TennotexHn4eckmx
nokasartenen Tenno3alnTHon
060n04KM 30aHUNA

3HaTb: OCHOBHbIE napamMeTpbl
NH)XEHEPHbIX CUCTEM U O60py}J,OBaHVIF|
cucTeM TennorasocHabxeHus n

(rasocHabxeHusi; BEHTMNALMM)
Ha OCHOBE CPaBHEHUsI TUMOBbIX
peLUeHnn OTAEMbHbIX 3NIEMEHTOB
1 y3noB

BEHTUNALMM
NnK-2.2 311MK-2.1

Bbibop BapuaHTa cuctemsl 3HaTb: HOpMaTUBHO-TEXHNYECKME
TennocHabxeHns OOKYMEHTbI; yCTaHaBnumBatoLme

TpeboBaHus K pac4eTHOMY
060CHOBaHMNIO MPOEKTHOTO peLleHns
cMCTeM TennorasocHabXeHns n
BEHTUNALMM

33 MK-2.3

3HaTb: OCHOBHbIE XapaKTepPUCTUKN
6e3onacHoCcTy cuctem
TENnorasocHabXeHns 1 BEHTUNALMM
35TMK-2.5

3HaTb: OCHOBHbIE TEXHWKO-
3KOHOMMWYECKMe noKa3aTenu NPOEKTHOro
peLueHns cucTem TennorasocHabxeHns
1 BEHTMNALMK

Y1 MK-2.1

YmeTb: BbiGupaTe HOPMaTUBHO-
TEXHUYECKNEe [OKYMEHTOB;
yCTaHaBnuaawLLme TpeboBaHus K
pacyeTHOMy 060CHOBaHMIO MPOEKTHOro
peLueHns cucTem TennorasocHabxeHns
1 BEHTMNALMK

Y4 TIK-2.4

YMmeTb: BbInonHATL pacyeTbl OCHOBHbIX
XxapakTepucTuk 6e3onacHoOCTu cuctem
TENnorasocHabXeHns 1 BEHTUNALMK
B1 MNK-2.1

BnageTb: MeTOONKOWM OLEHKM OCHOBHbIX
XapakTepucTmk 6e3onacHoCcTn cucteM
TennorazocHabXeHns 1 BeHTUNAuun

NnK-2.3

PacueTt TennotexHn4eckmnx n
rMapaBrMyeckux napaMmeTpoB
cucTembl TennocHabxeHus
(rasocHabxeHwns)

32 MK-2.2

3HaTb: OCHOBHbIE MapameTpbl
MHXXEHEPHbIX CUCTEM 1 060pya0BaHNS
cucTeM TennorasocHabxeHus n
BEHTUNAUMN

34 MK-2.4

3HaTb: OCHOBHbIE XapaKTEPUCTUKN
3HEeproadHEKTUBHOCTM CUCTEM
TENnorazocHabXeHUs U BEHTUNSALMM
Y3 MNK-2.3

YMmeTb: Onpenensitb OCHOBHbIE
napamMmeTpbl MHXEHEPHbIX CUCTEM U
06opyaoBaHusi cucTeM




TennorasocHabXeHns U BEHTUNSALUN
Y5 NK-2.5

YMeTb: BbINOMHSATL pacyeTbl OCHOBHbIX
XapaKTepuUCTUK 3HepProadhpeKkTUMBHOCTH
00bEKTOB CUCTEM TENNOrasocHabXxeHus
1N BEHTUNALMMU

B2 NK-2.2

BnapeTtb: MeETOOMKOM OLEHKN OCHOBHbIX
XapaKTepUCTUK 3HEProadhheKTUBHOCTM
cucTeM TennorasocHabXeHus u
BEHTUNALNN

nK-2.4

PacueT aspoguHammnyeckmx
napameTpoB CUCTEMbI
BEHTUNALNK BO3ayXa

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHbIX CUCTEM U 060pyaoBaHUSA
CcMCTEM TennorasocHabXeHns n
BEHTUNSALMM

Y2 NK-2.2

YmeTb: CocTaBnaTb pacyeTHbIE CXEMbI
paboTbl cMCTEM TennorasocHabXeHns
BEHTUNSLMM

nK-2.5

PacueT npoyYHOCTHbIX
nokasarernen TpybonpoBoaoB ¢
y4eToM KoMMeHcauum u
camoKoMMeHcaumm

32MK-2.2

3HaTb: OCHOBHbIE NapameTpbl
WHXEHEPHBIX CUCTEM U 060pyaOBaHUSA
CUCTEM TenmnorasocHabxeHns u
BEHTUNSALMM

MNK-2.6

lMoaroToBKka TEKCTOBOW YacTu
NPOEKTHON JAOKYMEeHTaLum
cucTeMbl TennocHabxeHns
(rasocHabxeHus; BEHTURALMM)

Y6 MNK-2.6

YmeTb: Onpenensite CTOMMOCTb
NPOEKTHOro peLLeHnst cMcTeM
TennorasocHabXeHnsa 1 BEHTUNALUN Mo
npubnmxXeHHbIM MeToAMKaM

Y7 NK-2.7

YMeTb: BbINOMHATb OLeHKY OCHOBHbIX
TEXHUKO-3KOHOMUYECKMX NoKasaTenemn
NPOEKTHOro peLleHms
TennorasocHabXeHus U BEHTUNSALMK
B3 MNK-2.3

BnapeTtb: meToamkon npubnmxeHHoro
onpegeneHnst CTOMMOCTM NPOEKTHOro
peLLeHnss CUCTeM TennorasocHabxeHus
1 BEHTUNAUUK

B4 MNK-2.4

BnapeTb: METOAMKOWN OLLEHKM OCHOBHbIX
TEXHWKO-3KOHOMMYECKMX NoKasaTenemn
NPOEKTHOro pPeLLEHNst CUCTEM
TennorasocHabXeH s U BEHTUNSALMU

nK-2.7

Mpenctaenexve u 3awuTa
pe3ynbTaToB 060CHOBaHWe
MPOEKTHBIX PELIEHUI CUCTEMbI
TennocHabxeHus
(rasocHabXeHusi; BEHTUNALMM)

Y8 MNK-2.8

YmeTb: Npeacrasnatb u 3awmwaTb
pe3ynbTaTbl paboT no paspaboTke
NPOEKTHOro pPeLLeHNst cUcTemM
TennorasocHabXeHns 1 BEHTUNALUK

ManVILI,a COOTBEeTCTBUA OLIeHOYHbIX CpeacTB 3annaHnpoBaHHbIM pe3ynbTaTamMm 06y‘-IeHVIﬂ

Tabnuuya 4
Ko u OueHoYHbIe cpeacTBa
UHAMKATOP Paspen 1 Paspen 2 MpomexyTo4yHas
[OCTIKEHNS TexHn4yeckass TepmognHamMmka TennomaccoobmeH aTrectauus
KomneTeHumn KoHTponb BbinonHeHust PP, Bonpockl K 3a4eTy OksaMeH
NnK-2.1 32 MNK-2.2 32MK-2.2 32 MK-2.2
31MK-2.1 31MK-2.1 31 MK-2.1
33 MK-2.3 33 MK-2.3 33 MK-2.3
NK-2.2 35 MK-2.5 35 MNK-2.5 35 MK-2.5
’ Y1 NK-2.1 Y1 NK-2.1 Y1 MNK-2.1
Y4 NK-2.4 Y4 NK-2.4 Y4 NK-2.4
B1 MNK-2.1 B1 MNK-2.1 B1 MNK-2.1
32 MK-2.2 32 MK-2.2 32 MK-2.2
34 MK-2.4 34 MK-2.4 34 NK-2.4
nK-2.3 Y3 MNK-2.3 Y3 MNK-2.3 Y3 MNK-2.3
Y5 MNK-2.5 Y5 MNK-2.5 Y5 MNK-2.5
B2 NK-2.2 B2 NK-2.2 B2 MNK-2.2




NK-2.4 32 NK-2.2 32 NK-2.2 32 NK-2.2
Y2 NK-2.2 Y2 NK-2.2 Y2 NK-2.2
NK-2.5 32 NK-2.2 32K-2.2 32 NK-2.2
Y6 MNK-2.6 Y6 NK-2.6 Y6 MNK-2.6
NK-2.6 Y7 NK-2.7 Y7 MNK-2.7 Y7 NK-2.7
B3 MNK-2.3 B3 MNK-2.3 B3 NK-2.3
B4 NK-2.4 B4 NK-2.4 B4 NK-2.4
nK-2.7 Y8 NK-2.8 Y8 NK-2.8 Y8 NK-2.8

2. TvnoBble KOHTPOJIbHbIE 3aAaHUA UITN UHbIe MaTepuarnbl, Heo6XoaUMbIe ANA OLEeHKU 3HAHUWN, YMEHUH,
HaBbIKOB 1 (MNK) ONbITa AeATENbHOCTU, XapaKTepusytoLme npouecc (hopMUPOBAHUA KOMMNETEHLMIA B XoAe
OCBOEeHUA obpa3oBaTeribHOW NPorpamMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOSS yCneBaemMocTu

I'Ipvlmep BbIMOJNTHEHUA TEMNNOTEXHNYECKOro pacyeTa Ha 3aHATUAX

McxoaHble AaHHble ANs BbINOMHEHUA Tennogu3nyeckoro
pacueTa Hapy)XHOW CTEHblI

B kauecTBe MCXOOHbIX AaHHbIX 451 BbINONIHEHUSI CAMOCTOATENIbHON paboThl 3agalTcs cregyowme
BENNYNHBDI:
1) palioH CTPOUTENbLCTBA;
2) KOHCTPYKLMSA HapY>KHOW CTeHbl, onpegensemas no wudpy CTygeHTa;
3) HasHaveHune 3gaHus — xunoe, obLeCcTBEHHOe, aAMUHUCTPATMBHOE NN NPON3BOACTBEHHOE.

3apaHve Ha BbINOMTHEHE CaMOCTOSATENBHON paboTel NnpBedeHoO B Tabnuue 1

Tabnuua 1
UcxoaHble gaHHbIe AN CaMOCTOATENbHOW paboThl
HasHaueHve ParoH g KoHcTpyKTuBHOE
S 3aJaHns cTpouTenbCTBa g peLleHVe Hapy>XHON
'g' 5 CTeHb!
oI © X ©
x & & Q
x5 0 8
I =S O >
g3 c 3
(6]
5 o]
Q c
o @
C o
C

0 xXunoe MockBa 0 BapuaHT 1

1 xXunoe Cankr-lMeTepbypr 1 BapuaHT 2

2 xXunoe Camapa 2 BapuaHT 3

3 LKona Yebokcapbl 3 BapuaHT 4

4 LKona HwxHuin Hosropog 4 BapuaHT 5

5 Aom bGbiTa BopoHex 5 BapuaHT 6

6 mMarasuH CapaTtoB 6 BapuaHT 7

7 3[4aHve agMUHUCTpaLmu Bonrorpag 7 BapuaHT 8

8 Npon3BOACTBEHHOE 34aHue OpeHbypr 8 BapuaHT 8

9 NpPon3BOACTBEHHOE 34aHNe YnbsiHOBCK 9 BapuaHT 10
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BapuanTt 1

1 crnou — N3BeCTKOBO-NEeCYaHbIn pacTBop;
2 Crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, =800ke/ m*;

3 cnow — LeMeHTHO-NeCcYaHbIN pacTBop;
4 cnon — cbacagHas cuctema JIASC.

Bapuanrt 2

1 cnon — N3BECTKOBO-MECYaHbIN pacTBop;
2 crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, =900ke/ M’ ;

3 Cnon — LLeMeHTHO-MNeCYaHbIN pacTBop;
4 cnown — cbacagHas cuctema JIASC.

BapuaHt 3

1 cnomn — N3BECTKOBO-MECYaHbIN pacTeop;
2 Crown — MOHONUTHbLIN KePaM3NTOBETOH:

Y, = 750k2 [ m*;

3 cnow — LLEMEHTHO-NEeCYaHbIN PacTBop;
4 cnon — cbacagHas cuctema JIASC.

BapuaHTt 4

1 cnow — N3BECTKOBO-NECHaHbIN PpacTBOp;
2 cron — knagka u3 CUNMKaTHOroO KUpnm4a;
3 crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, = 600ke/ m°;

4 criov — LeMEHTHO-NecYaHbIn pacTBop;
5 cnown — pacagHas cuctema JIASC.
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BapuaHT 5
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1Cnor—M3BeCTKOBO-NECHYaHbIN pacTBop;
2 cron — knagka u3 kepaMmnyecKkoro Kupnmya;
3 Crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, = 600ke/ m°;

4 cnow — LeMeHTHO-MNeCYaHbI pacTBop;
5 cnon — dacagHas cuctema JIASC.

L)
-+

e

o
e

»
-

'+"+:+"+

’v
o ve %

V.

X

X
3
-+
o,
-

TR
wtatets
WS N N N

-
P

I O
V’V
%

e
]

BapuaHTt 6

1 cnow — N3BeCTKOBO-NECYaHbIN pacTBOp;
2 crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, =600ke/ M°;

3 cron — knagka u3 kepaMmmyecKkoro Kupnmya.

BapuaHt 7

1 cnow — N3BECTKOBO-NECYaHbIN pacTBOp;
2 Crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, =600ke/ M°;

3 crnoi — knajgka U3 KepaMmuMyeckoro Kupnuya.

BapuaHT 8

1 crnou — n3BeCcTKOBO-NecYaHbIN pacTBop;
2 Crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, =600ke/ M°;

3 cnon — knagka n3 CUNMKaTHOro Kmpnuya.




BapuaHT 9

1 cnou — N3BeCTKOBO-NEeCYaHbIN pacTBoOp;
2 Crnov — MOHOMUTHbIN KEPaM3UTOBETOH,

7, = 600k2/ %

3 cnow — knagka u3 CUNUKaTHOro Kupnuya.

Bapwuant 10
4 ’,/’/ ///
,’/ / ,’/ / 1 CroW — N3BECTKOBO-NECYaHbIN PacTBOP;

/s // /; /, 2 Cron — Knajka U3 CUIMKaTHOro KMpNnya;

@ /// /// @ 3 Crnov — MOHOMUTHbIN KEPaM3UTOBETOH,
/,/’//, 7 = 600ke/ 1%
//, / ///,/ 4 CroW — KNPNNYHAsA KNaaka n3 Kepammyeckoro
/, Kvpnnya.

KnvmaTtuyeckne xapakTepucTuku panoHa NOCTPOVKU npuBeaeHbl B [6], oTKyaa ANS BbINONHEHUS KYpCOBOM
paboTbl He06X0AMMO BbINUCATL CrieayHoLMe OAHHbIE:
1) npoaoMKUTENBLHOCTL NepModa Co cpefHen CyTOYHOW TemMnepaTypor Bo3ayxa Huke unum pasHon 8 °C, Zon,
cyT., (npunoxeHue K);
2) cpegHIo0 TeMnepaTypy OTONUTENBHOMO Nepuoga ton, °C, (Npunoxexue K);

. 5
3) cpeaH TemnepaTypy Haubonee XonogHoOW NATUAHEBKM obecneyeHHocTbio 0,92, tH, °C(npunoxeHue

K);
4) cpenH MECSYHYHO U TOAOBYI0 TEMNepaTtypy tH , °C, (npunoxenwne K);

5) cpegHee mecs4YHoe M rogoBoe napunanbHoe gasnenue, e, [Mla, (npunoxenue K);

Bm Bm
6) MakcumarnbHoe Imax, 72 n cpegHee lep, —— 3HAYeHUs COMHEYHOW CyMMapHOW pagmaunn (NPAMon u
M M
paccesiHHOM) Npu AcHOM Hebe B utone (npunoxexue A);

7) MakcMMarbHyl0 aMnnuTyay CYTOYHbIX KonebGaHui TemnepaTtypbl HapyXHOro Bo3fdyXa B utone At , °C

H
(npunoxeHwue bB);
8) MakcMmanbHy 13 CpeaHMX CKOPOCTEN BeTpa No pymbam 3a siHBapb, Ui, M/C (mpunoxeHue K);
9) MWHMMarnbHYO U3 CPEOHMX CKOPOCTEN BeTpa no pymbam 3a mtonb, Uvi, M/c (Nnpunoxexune K);
CornacHo pekoMeHgauusiM, npuBedeHHblM B [18], 3agatoTca nmapameTpbl BO3gyxa B MNOMELEHUN —
Temneparypa ts U1 OTHOCUTENbHAsA BMAXXHOCTb Q..
Ons xunbix 1M 0bOLLECTBEHHbIX 34aHUA pacyéTHas TemnepaTtypa BHYTPEHHEro BO3gyxa NpuHMMaeTcs B
3aBMCMMOCTM OT 3HAYEHUsI cpeaHel TemnepaTypbl Hanbdonee XoNnoAHON NATUAHEBKM tu®.
Ecnm t° >-30 °C, 710 t:=20 °C;
Ecnu t.° < -30 °C, T0 ts=21 °C.
OTHOCUTENBbHANA BMAXHOCTL ANS XUIbIX 30aHWUI NPUHUMAETCA paBHOM @s=55%



Tennocbmavlqecme XapaKTepuctukmn npmHMMarTcAa B 3aBUCUMOCTU OT yCJ'IOBI/II;I aKcnnyaTtauun Hapy>|<H0|?1
CTeHbl, KOTOpble onpeaenAarTCcA BJ1aXKHOCTHbIM peXXMMOM NoMeLleHna n 30HOW BMaXXHOCTU MecTa CTpouTenbCcTBa.

BnaxHOCTHbIN PeXnm Xunnoro nomMmeleHna npuyHmaem HopmMalbHbIM.

Mo kapte npunoxeHua B n tabnuue npunoxeHunsa [ onpegensem ycrnoBus 3KCnnyaTauum orpaxaaroLlen
KOHCTpyKUumMu. [anee no npunoxeHuto [1 Haxogum OCHOBHble Tennoduandeckne xapakTepucTuku maTepuanos

CNOEB OrpaKaeHusi, a UMEHHO:

- k0ahduumeHTsl TennonpoBogHoctTh A, Bt/(m-°C);
- k03hULMEHTBI NAapONPOHMLAEMOCTH W, Mr/(M-4-T1a);

- k03pbMUMEHT TennoycBoeHus S, B1/(m2-°C).
3anucbiBaeM Tennodusmyeckne xapakTepucTuki matepumanos B Tabnuuy 2

Tabnuya 2
Tennocusnyeckme xapakTepmcTMKM maTepumarnioB orpaxgeHus
Koa e
Ne Matepuan MnotHocTs, BrnaxHocTb, bPULMEHTb!
crost cnost Vo Kiim® w, % A, H, S,
Bt/(m:°C) mr/(m-y4-Ta) B1/(M2-°C)

Mpun BbINONMHEHMU TENNOMU3NYECKOrO pacyeTa HapPY>XHOW CTEeHbl CriedyeT PYKOBOACTBOBATLCS MPUMEPOM,

npmeegeHHbIM HUXe.

Mpumep Tennoduanyeckoro pacyeta Hapy>KHOW CTEHbI
B kauyecTBe npumepa pacCMOTPVMM BbIMOSIHEHME TEMNOMU3NYECKoro pacyéTa HapyXHOW CTeHbl W3

MOHOJTIUTHOIO KepaM3I/ITO6eTOHa.

;
S B .l

L

Puc. 3.11. ®parmeHT rnagun cTeHbl: 1— M3BECTKOBO-NecYaHblli pacteop, 01=0,02 M; y1=1600 kr/m3; A1=0,7
Bt/(m°C); y1=0,12 mr/(m'yTla); S1=8,69 BT/(M?"°C); 2— MOHONMUTHbIV kKepamM3nTobeToH, 02=0,5 M; y2=800 kr/m3;
A2=0,24 B1/(m°C); Y2=0,19 mr/(M'4'Ta); S2=3,83 BT1/(M?'°C); 3 crnoli—LleMeHTHO-Nec4aHbli pacteop, 03=0,02 wm;

y2=1800 kr/m3; A3s=0,76 B1/(m °C); us=0,09 mr/(M'y'T1a); S3=9,6 B1/(mM?°C); 4 cnoi — cpakTypHoe nokpbiTue JIASC,

04=0,05 M; y4=1600 kr/m3; A4=0,7 BT/(M °C); Ya=0,05 mr/(m'y'Tla); S4=9,6 BT/(M?°C)

1. PaioH ctpoutensctBa — r. lNeH3a.

UcxopHble paHHbIe

2. TemnepaTypa Hambonee XonoaHOW NATUAHEBKM 1 = -29 °C.

3. CpepHsia Temnepartypa 3a OTONUTENbHbIN NepuoA ton. = -4,5 °C.
4. MNMpoAoMKUTENBHOCTb OTONUTENBHOrO Nepmnoaa Zo.n. =207 cyT.
5. TemnepaTypa Bo3ayxa BHyTpu 3aaHus ts =20 °C.

7. OTHOCUTENbHas BNaXXHOCTb BO3ayxa @,=55 %.

3HaveHus cpep,Hemec;NHon TeMnepartypbl BO3gyXa U napuuanbHOro gablieHMA BOOAHOrNoO napa npuBeneHbl B

Tabnuue 3.

dparmeHT rnaam cTeHbl nokasaH Ha puc. 3.11.

MapameTpbl HapyXHoro Bo3ayxa Aans r. NeH3bl

Tabnuua 3




Mecsy I Il 1 v \ \i Vil VIlI IX X Xl Xl log
Te“"“";%awpa' 122 | 113 | 56 | 49 | 135 | 176 | 19,6 | 180 | 11,9 | 44 | 29 | 91 | 4.2
MapuwnanbHoe

OaBreHue, 2,4 2,5 3,7 | 63 8,9 12,4 | 14,8 13,5 9,8 66 | 46 | 3,2 7,4
Ma

1. MakcumanbHoe 1 cpefHee 3HayYeHUst CONMHEYHOW CyMMapHOW paauaumm (MpsiMov U pacCesHHON) Npu SICHOM

Hebe B none:

Bm Bm
Imax = 781 72 i lop. =194 72 .
M M

2. MakcumanbHasi aMnnmMTyaa CyTouHbIX konebaHun TemnepaTypbl HAPY>KHOrO BO34yxa B Uone At =19,2 °C.
H

3. MakcumanbHasi U3 cpeiHMX CKOpocTen BeTpa no pymbam 3a siHBapb, Ui= 5,6 m/c.

4. MuHumanbHas U3 cpefiHMX CKopocTer BeTpa no pymbam 3a uwonb, uvi=5,0 m/c.

TennomexHu4eckul pac4em Hapy>XHOU CMeHbI
PacuéT BbinonHseTcsa B cnefyoLen nocrnenoBaTenbHOCTY:
1. Tpebyemoe conpoTuBrEHWE Tennonepegavye HapY>XHOW CTEHbl, MCXOAS W3 CaHUTAPHO-TUIMEHUYECKUX U
KOMGOPTHbLIX YCIOBWIA, onpeaensem no popmyne (2.94).

5
R,"” = ) _1420+29) 4y e
A, 487

H 8
2. Tpebyemoe conpoTuBNeHne Tenmnonepenave HapyXHOW CTEHbl, UCXOOA W3 YCMOBMS 3HeprocbepexeHus,
Haxoaum no Tabnuue no BenuyunHe rpagyco-cyToK OTONUTENbHOIO Nepuoaa, ucnoneaysa dopmyny (2.92).

rcor=(t, -t, )-Z,, =(20+4,5)-207=5072°C-cym.;
Ro,"” =3,19(w? -°C/ Bm).
3. VI3 asyx sHavenuin R, ™ =l,41(M2 -°C/Bm) n Ro,” = 3,18(]%2 -OC/Bm)

2
npuHMMaem Haubonbiuee sHadeHne Ro,”” = 3,18(/14 -°C/Bm).

4. MuHMManbHO AONYCTUMOE 3HaYeHWe MPUBEAEHHOro COMPOTUBMEHUSA Tennonepenadye HapyXHOW CTeHbl
HaxoauMm, ucnonb3ys opmyny (2.91).

ROmin _ Romp -0,63=318.0,63= 2,O(M2 -OC)/ Bm .

5. Onpepensiem TpeByemyio TONWMHy yTennutens ua yerosust R,” > Ry™":

a

8 H

r[i+ R1+R2+R3+R4+ij2 R,™.

Mpuaumaem I = 0,92.

RZZRO”“" 1 g g g _t_20 1 002002 00035 1
r o, @, 092 87 07 076 07 23
=2174-0,1149-0,0286 - 0,0263— 0,005 0,0435=196(x° -°C)/ Bm;
5, >R, 4, =1,96-0,24 = 0,47x.
» =05,
7. Haxoaum 3HayeHvie NpMBeAeHHOr0 CONPOTMBIEHUs Tennonepeaade HapyXHON CTEHbI:

1 002 05 002 00035 1)
+ + + + =

6. anHMMaeM TONWWNHY MOHOJTUTHOIO KepaM3MT06eTOHa (52)

R,” =092 — + —
87 07 024 076 07 23

=0,92-(0,1149+ 0,0286+ 2,08+ 0,0263+ 0,005+ 0,0435) =
=0,92-23=211u>-°C)/ Bm.

8. Onpegensiem 3HavyeHue koachdmumeHTa Tennonepegade no opmyne

Y 0435 Bmi? o0).
R 23




©CoOoNOGRA~WDNE

9. Bbluncnsiem yOenbHbI TEMNOBOM MOTOK, MPOXOAALLIMA 4Yepe3 HapYXHYK CTEeHy Npu TemnepaTtype

Hapy>XHOro BO3A4yXa, PaBHOW CpefHen TemnepaType Hanbonee XOnoaHoOW NATUAHEBKU MO dopmyne
(2.42)
q=K-(t —t5)=0,435(20+29) = 21,3 Bm/ m?.

10. Haxogm 3Ha4eHusa TemnepaTtyp Ha rpaHuLax CrnoeB orpaxaeHusa no opmyne (2.69)

1
tX:tg_q. a7+ZRX '
8
T =t —1220—£:17,55°C;

6 6 q v

=t —q . R, =20—21,3(8i+%]:16,94°C;

ag ] )
r =20-219d 1 002, 051 o7 0.
2 87 07 @ 024
r =20-219 £ 902, 05 002} 5400
3 87 07 024 076

1 002 05 002 00035
—+ + + +
87 07 024 076 07

11. Onpegensem TemnepaTypy Ha BHyTPEHHEW MOBEPXHOCTU HAPY>KHOro yrna no dopmyne (3.9)
CJl 5
=7 —(018-0,042-RY“").(t —t°)=
v =7, -(018-0,042-Ry“")-(t ~t°)

=17,55— (0,18 —0,042 - 2,3)(20 + 29) =13,46 °C.
Ty > Tp; 13,46 > 10,7 °C.

z, =20-213

J =-281°C.

BbinageHune KoHgeHcaTa MarnoBepoOATHO.

2.2. PopmMbl NPOMEXYTOYHOW aTTeCTauumn

Bonpockl k 3k3ameHy

MapameTpbl cocTosiHNS pabo4yero Tena.

3aKkoHbl naeanbHbIX ra3os.

Cnocobbl 3aaaHust ra3oBbiX CMeCcel.

OnpepeneHue razoBon NOCTOSHHON U KaXyLLLEeNCA MONEKYNAPHOM MacChbl CMECU rasos.
Buabl TennoemMKocTen rasos.

VICTMHHasA 1 cpeaHasa TeNSIOEMKOCTU ra3os.

Pabota pacwmpeHus rasa.

BHyTpeHHss aHeprus.

MepBbIt 3aKOH TEPMOANHAMMUKMU.

OHTanbnua rasa.

M3oxopHbIn npoLecc.

M3006apHbIi npouecc.

AnvabaTHbIl npoLlecc.

MonuTponHbIN npouecc.

OHTponus.

Tennosasa gnarpamma.

OcHOBHble (hOPMYNUPOBKU BTOPOro 3aKOHa TEPMOOUHAMUKN.
YpaBHEHME COCTOSIHUSA pearnbHOro rasa.

BoasiHon nap. OCHOBHbIE NMOHATUS 1 ONpeaeneHus.

P-U guarpamma BogsaHoro napa.

T-Sui-s avarpaMmmbl COCTOSIHMS BOAAHOro napa.

BriaxxHbin Bo3gyx. OCHOBHbIE MOHATMA 1 onpeaeneHus. NapaMeTpbl COCTOSHMS BNAXXHOro BO3ayxa.
I-d guarpamma COCTOsIHUS BMaXXHOro BO3ayxa.

YpaBHeHMe NepBoro 3akoHa TepMoANHaAMUKM AN NoToKa.



25. OcobeHHOCTU TeueHUs ra3oB Yepes conna u Anddy3opsbl.

26. OnpepneneHune cKOPOCTN NCTEUEHUSA N pacxofa uaearnbHOro rasa us CyxatoLerocs conna.
27. [poccenvpoBaHue ra3os 1 Napos.

28. OpHocTyneH4yaTbii U MHOrOCTYNEeHYaThbl KOMMPECCopbI.

29. Lnkn OTToO.

30. Uwnkn Onsens.

31. Linkn TpuHknepa.

32. Linkn PeHknMHa napocunioBomn YCTaHOBKN.

33. TennourKaLMOHHbIN LUK,

34. Bugbl TennoobmeHa. OCHOBHbIE MOHSATUSA U ONpPeaerieHns.

35. TennonpoBogHOCTb. OCHOBHbIE MOHATUSA. [MNoTe3a Pypbe.

36. YcnoBus 04HO3HAYHOCTU NpY peLleHnn 3a4a4y TennonpoBOAHOCTH.

37. TennonpoBOAHOCTb OAHOCIIONHOWN NITOCKOW CTEHKM.

38. TennonpoBOoAHOCTb OAHOCNONHOW LIMAMHAPUYECKOWN CTEHKM.

39. TennonpoBOAHOCTb MHOTOCINONHOM NITOCKOW CTEHKM.

40. TennonpoBOAHOCTb MHOFOCNONHOW LIMANHAPUYECKON CTEHKMW.

41. Tennonepegaya Yyepes 0OQHOCIONHYIO NITOCKYHO CTEHKY. KoadbduumeHT Tennonepenayn.
42. Tennonepepaya yepes OQHOCMONHYIO LMIUHAPUYECKYIO CTEHKY.

43. PacuyeT nsonsumm TpybonpoBoaoB.

44, OcHoBHble BUAbl TENNOOOMEHHBIX annapaToB.

45, YpaBHeHue TennoBoro 6anaHca ans pekynepaTuBHbIX TENNOOOMEHHbIX annapaTos.
46. YpaBHeHuVe Tennonepeaayum ons pekynepaTnBHbIX TENNOOOMEHHbIX annapaToB.

47. MeTon 6e3pa3mepHbIX XapakTePUCTUK U ero NPUMEHEHNE K pacyeTy TennooOMEHHbIX annapaTos.
48. KOHCTpyKTOpPCKUIA pacyeT TennooBMEHHbIX annapaToB.

49, KoHBekTuBHbIN TennoodmeH. OcHoBHbIE NOHATUA. 3akoH HbloToHa-PuxmaHa.

50. MoHATUA O rMapOAMHaMMYECKOM U TEMMOBOM NMOrPaHNYHbIX CrOSX.

51. KpuTtepun TennoBoro v rugpogmMHaMmyeckoro nogobus.

52. KputepmaneHble ypaBHEHUS.

53. Ycnousa nogobusa ¢omanyeckmx npoLeccos.

54. PerynapHbii pexxum oxnaxaeHusa Teepabix Ten.

55. TennoobmeH nanyyeHmem. 3akoHbl TEMMOBOrO U3Ny4YeHUs TBEPAbIX Ter.

56. TennoobmeH nanydeHmem mexay TBepabiMy TeNamu.

57. CnoxHbI TennoodmMeH.

58. OcHoBbl MaccoobmeHa. 3akoH Puka.

AHanorus npoLeccoB nepeHoca TensfioTbl U Macchbl.

Mpumep aK3aMeHaLMoHHOro GuneTa

MuHucTEepCcTBO Hayku u Bbicliero obpasosaHus Poccuickon ®epepaumm

/ //\\ ®depepanbHoOe rocyaapcTBeHHOe bloaxeTHOe obpa3oBaTenbHOe yupexaeHue
(l L@a CAMAPCKWUM Bbicllero o6pasoBaHusa «CaMapckuin rocyaapCcTBEHHbIN TEXHUYECKMIA YHUBEPCUTET»
N\ NOAUTEX (Preoy BO «CamI'TY»)
——

L ]
Cnop-ei praampor e

®dunuan ®re0y BO «CamlTY» B r. Bene6ee Pecnybnuku BawkopTrocTaH

3K3AMEHALMOHHbIA BUNET Ne__ 1
Mo gucumnnuHe (Moadynto): « TeopeTnyeckme OCHOBbI TEMMOTEXHUKN» Cewmectp 4
HanpasneHnue 08.03.01 «Ctpoutenscteo»

1. KoHCTpyKTOpCKMIA pacyeT TeNNo0OMEHHbIX annapaTos.
2. [lepBblt 3aKOH TEPMOANHAMUKMN.

CocTtaBun: YTBepxaato:

OoueHt H0.H.3oT0B 3aB.kadenpon M.E.Canapés
(modnucs) (modnucs)

« » 2020r. « » 2020 .

3. MeTopunyeckue maTepuanbl, onpegensowme npoueaypbl OLleHUBaHMA 3HAHUWA, YMEHUN, HABLIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylLwume npouecc hopMMpoOBaHUA KOMNETEeHLIMN

3.1. XapakTepucTuyka npouenypbl TeKyLUel 1 NPOMeXyTOYHOM aTTecTaumMm No AUCUUNnmHe




Tabnuua 5

MepuognyvHoOCTbL U Buas! Cnocob yyeTta
Ne HaumeHoBaHue cnocob6 npoBeaeHUsA MeToabl BLICTABNSIEMBIX MHAMBUAYanNbHbIX
n/n | oueHoO4YHOro cpeAcTBa npoueaypbl OLeHMBaHuA oLeHOK LOCTUXEHUH,
oLeHuBaHuA obyyarowmxcsa
1. |Bonpocbl K yCTHOMY CHCTEMATUYECKN Ha BCEX [3KCMEPTHBbIN Mo natnbanneHon  |paboyas KHUXKKa
onpocy BMAAX 3aHATUN LwiKane npenogasaTens
/MUCBMEHHO U YCTHO
2. |3agayn ons pelleHns Ha [cucTemMaTuyecku Ha 9KCMEPTHBIN Mo naTubannbHoOM pabouas kHVXKKa
NPaKTUYECKMX 3aHATUAX  |MPaKTUYECKNX 3aHATUSAX / LwiKane npenogasaTens
YCTHO
3. |3awwTa oT4éTa no cucTeMaTu4ecku Ha 3KCNEePTHbIN Mo natnbanneHon  |paboyas KHUKKa
nabopatopHbiM pabotam |nabopaTopHbIX 3aHATUAX LKkane npenogaearens
/ ycTHO
4. [MNpomexyToyHas MO OKOHYaHWUW U3YYEHNS |3KCMEPTHbIN Mo natnbanneHon  |aK3ameHauUMOHHas
aTTecTaums — Bonpochl AVCLUMNIWHBI/ YCTHO 1 LwiKane BEOMOCTb, 3a4eTHas
3K3aMeHaLUMOHHbIX NUCbMEHHO KHUXKKa
6unetoB

3.2. Kputepuu u WwKana oueHMBaHUA pe3ynbTaToOB U3yYeHUSA AUCLUNIIUHBI BO BPEeMS 3aHATUN (TeKyLUM

KOHTpPOJb yCHeBaeMOCTVI)

KpVITepMM OLEeHKM U WWKana oueHnBaHna BONpocoB K YCTHOMY onpocy

Tabnuuya 6
LLikana oueHMBaHuA Kputepun oueHku Kon-so
6annos
«OTNNYHO» CTyneHT nokasblBaeT MOSHble U rnybokue 3HaHMs MporpamMHOro martepwana,
NIOTMYHO U apryMeHTMPOBAHO OTBEYAET Ha MOCTaBMEHHBIA BOMPOC, a TakKke
OONONHUTENbHbIE BOMPOCHI, NoKasaTenu penTuHra (Bce npegycMoTpeHHble P (16-25)
y4yebHble 3afaHusi BbIMOMHEHbl, KAYeCTBO BbINOMHEHWUS GOMbLUIMHCTBA M3 HUX Gannos
ouEeHEeHo Ymcnom 6annos, 6rN3KNM K MakCUManbHOMY).
«XopoLlo» CTtyneHT nokasbiBaeT rnybokve 3HaHWs MporpaMMHOro Matepwuana, rpamoTHO
ero uanaraeTt, AOCTATOYHO MOSIHO OTBEYaeT Ha MOCTaBMEHHLIN BOMPOC U
OOMNOMNHUTENbHbIE  BOMPOCbI, yMeno opMynupyeT BbiBOAbI,  AOMNyckas (11-15)
He3HaunTenbHble MOrPEeLIHOCTM, NoKa3aTenu penTuHra (Bce NpeayCMOTPEHHbIe 6annos
P y4yeGHble 3aaaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHWUS HU OAHOIO U3 HUX HEe
OLlEHEHO MaKkcumarsbHbIM YMcrioMm 6annos).
«YOoBneTBOpUTENBHO» CTyneHT nokasbiBaeT [AOCTAaTOYHble, HO Hernybokue 3HaHWsi MpPOrpamMmmHOro
mMaTepuana; npv oTBeTe He JonyckaeT rpybbix oOWwuboK Mnu npoTUBOPEYUN,
ogHako B hOpMynMpoBaHMM OTBETa OTCYTCTBYeT [AOSKHas CBs3b Mexay (5-10)
aHanv3oMm, aprymMeHTauven v BbiBogamu, ANsi NOSyYeHusi NpaBuiibHOIO OTBETA 6annoB
TpebyeTcs yTOYHSOWME BOMPOCHI, AOCTUTHYTbl MWHUManbHblE UMW  Bbille
rnokasaTenu pPenTUHIOBOWM OLIEHKU MPU HanNMyny BbINONHEHWUSI NPeayCMOTPEHHbIX
PN y4ebHbIX 3agaHni
«HeyposnetBoputensHo»  |OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepun oueHnBaHusA 3agay Ans peweHusi Ha NPakTU4eCKUX 3aHATUAX
Tabnuua 7
LLkana oueHMBaHuA Kputepuu oueHkn Kon-so
6annos

«OTNUYHO»

BbICTaBNnAeTCAa CTyaeHTy, eCn OH ucyepnbiBawlle, nocnegoBaTesibHO, YeTKO U (
NOrM4YecKkn CTPOMHO M3naraetT maTtepuan, ymeeT TeCHO YyBA3bliBaTb TEOPUKD C
NPaKTUKOMN, ncnonb3yeTt B OTBETE Martepuan MOHOrpaduyeckom nutepartypebl,
npaBuiibHO obocHoBbIBaeT NpuUHATOE pelleHne, BrnageeTt Pa3HOCTOPOHHUMMU
HaBblkaMU 1 NpunemMmamm BbINOJTHEHUA NPaKTUYEeCKNX 3aaau.

21-30) 6annos

«XopoLuo»

BbICTaBNsSe€TCA CTY[AEHTy, €eCcnM OH MO CylecTBy wu3snaraeT wmartepuan,|(
npaBuUNbHO  NPUMEHsIET  TeopeTUYeckne  MONIOXKEHUs  NpPU  pelleHun
NpakTUYeCKUX BOMPOCOB M 3ajay, Bnageetr HeobXxoAMMbIMW HaBblKaMu U
npuemMamu nx BbINOSIHEHMS. 3HaeT Hanbonee BaXHble 3aKOHOMEPHOCTH

11-20) 6annos

«YOoBrneTBOpUTENBHO»

BbICTaBNs€TCA CTYAEHTY, €CnM OH WMEEeT 3HaHWS TOMbKO OCHOBHOIO
martepuarna, Ho He YCBOWI ero AeTtanen, onyckaeT HETOYHOCTU, HEAOCTAaTOYHO
npaBurbHble (POPMYMPOBKM, HapyLLUEHWs1 JTIOrMYeCcKOon nocrnenoBaTenbHOCTU B
U3MOXEHMN MPOrpaMMHOro MaTepuana. 3HaeT nepeyeHb Havboree BaXKHbIX
KaTeropuii, OCHOBHblE HanmpaBneHWsl B3aMMOAEWCTBUSI yKa3aHHbIX KaTeropwi.
YMmeeT onpenenatb cmeicn. BrnageeT ocHoBHbIMM MeTodamu criocobamu u

(5-10) 6annos




cpefcTBamMu NonyyYeHusl, xpaHeHusl, nepepaboTku UHOpMaLMK.

«HeynoBnetBopuTenbHO» | BbICTaBNSeTCA  CTYAEHTY, KOTOPbIi He 3HaeT 3HauuTenbHom yactu| (0) 6annos
nporpaMMHOro martepuana, AonyckaeT CyLUeCTBEHHble OLWNBKN, HeyBEPeHHO, C
60nbLLIMMKN 3aTPyAHEHNAMM OTBEYAET Ha NPaKTUKOOPUEHTMPOBAaHHbIE BOMPOCH.
Kak npasuno, oueHKa «HeyJoBneTBOpuTENbHO» CTaBUTCH CTYAEHTaM, KoTopble
He MOryT npogorkuTb obyveHne ©6e3 [OONOMHUTENbHBIX 3aHATUA  NO
COOTBETCTBYHOLLEN OAUCLMMNNNHE.

O6wme KpuUuTepuu u WWKana oueHnBaHus pe3ynbTaToB ANA A0oNyCKa K npome)KyTquoﬁ aTTectTaumum

Tabnuua 8
HavmeHoBaHuMe OLEHOYHOro cpeAcTBa BannbHas wkana
1. Bonpockl K ycTHOMY onpocy 5-25 6annos
2. 3agaym ons peleHus Ha NPakTUYEeCKNX 3aHATUAX 5-30 6annoB
3. 3awumTa oT4éTa No nabopaTtopHbiM paboTam 5-45 Gannos

WToro: 100 6annos

MakcumanbsHoe konuyecTtBo BannoB 3a cemectp — 100. Oby4varowmics OOnNyCcKaeTCss K dK3ameHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuum 1 WwkKana oueHUBaHUA pe3ysibTaTOB U3YyYeHUS AUCLIMIIIUHBI HA MPOMEXYTOYHOM aTTecTauum

OcHoBaHMEM [OJ1si onpedeneHusl OLEHKM Ha 3K3aMeHax CIyXWUT YpOBEeHb OCBOEHWS 06yyaloLumMmucs
maTtepuana u opM1poBaHUs KOMNETEHLUMI, NPeayCMOTPEHHbIX MPorpaMmon y4eBHo AUCUMUNIIHBI.

YcneBaemoCTb Ha 3a4eTe OnpeaenseTcs OLUeHKaMn: «3a4TEeHO», KHE 3a4TEHO».

OLeHKy «3a4TeHOo» nony4vaeT oby4varoLmincsi, OCBOMBLUUI KOMMETEHLUUN ANUCLMMNIMHBI Ha BCEX 3aTanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMAaTMyeckoe U rnybokoe 3HaHue y4ebHoro
matepuana, ymeHue cBoOOAHO BbIMOMHATH 3a4aHWs, NPEedyCMOTPEHHble paboyeri NporpaMMON, YCBOWBLLMWN
OCHOBHYH W 03HAKOMIIEHHBIV C JOMOMHUTENBHOW NUTEpaTypPON, PEKOMEHAOBAHHOWM MPOrpaMMon.

OueHKY «He 3a4YTeHo» rnosfy4yaeT oby4atoLniAcs, OCBOUBLUMNIA KOMMETEHL MU AUCLMNIINHBI Ha BCEX aTanax
nx popmMmpoBaHnsi MeHee Yem Ha 51%, obHapyxuBLemy nNpobenbl B 3HaHMSAX OCHOBHOro y4ebHOro marepuana,
OonycTMBLUEMY NPUHUUNMANbHbIE OLUMOKKN B BbINONTHEHUN MPEayCMOTPEHHbIX paboyvern NporpaMmmon 3agaHuim.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas WwkKana OueHkKa B cucteme:
(npu ee ncnonb3oBaHWUK) «3a4YTEHO - He 3a4YTeHO»
0-50% He 3a4yteHo
51-100% 3ayteHo

YcneBaemMoCTb Ha  3K3amMeHe onpefensieTca  oueHkamn: 5  «OTAMYHO»; 4 «xopowoy; 3
«y[OBMNEeTBOPUTENBHOY; 2 «HeYA0BNETBOPUTENBHOY.

OUEeHKY «OTIIMYHO» MoryyaeT obyyatoLwmnncs, OCBOMBLUWIA KOMMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
dopmupoBaHma Ha 85-100 %, nokasaBLIM/A BCECTOPOHHEE, CUCTEMATMyeckoe M rnybokoe 3HaHue y4vebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3agaHws, NpedycMOTpeHHble paboyeri nporpaMMOn, YCBOWBLLWN
OCHOBHYIO M O3HAKOMIEHHbIN C [OOMOMHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTABMNsETCA O0Oy4aloWMMCH, YCBOUBLUMM B3aMMOCBS3b OCHOBHbIX MONOXEHUN y4yebHOoN
ONCUMNIUHBI, HeobxoauMmbiX Ans npuobpeTaemor npodeccun, NPOSIBUBLLUMM TBOpPYECKME CMOCOBOHOCTU B
NMOHUMaHWM, U3NOXEHUN U UCNOSBb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acrnyXuBaeT 00y4atoLLMINCS, OCBOMBLLMIA KOMNETEHLUM OUCLUUMNIIMHBI HA BCEX aTanax
nx cpopmmpoBaHns Ha 71-84 %, oOHapyXMBLUWIA NOMHOE 3HaHWE y4ebHOro matepuana, yCrneLwHO BbINOMHSOLMNA
npegycMoTpeHHble pabodert nporpaMMONn 3agaHusi, YCBOMBLUMA OCHOBHYKO NUTEpaTypy, PEKOMEHAOBaHHYK B
nporpamme. Kak npaBuno, OUEHKa «XOpOLWOo» BbICTaBMseTCa obyyatowmMmcs, NPOAEMOHCTPUPOBABLLUM
cucTemaTnyeckoe BrageHue maTtepuanoMm AUCLMMNMAWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHU U
obHOBMEHNI0 B xode fJanbHewwen yyebHon paboTbl M MpodeccroHanbHOM [ESATEeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNETBOPUTENbLHO» MNOoMny4aeT oby4aloLMACs, OCBOMBLUMIA KOMMETEHLUN OUCUUMIMHBI Ha
BCex aTanax ux dopmmpoBaHust Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepmana B 00bEME,
HeobxooMMoM Anis AanbHenwern y4ebbl u npeacToswen paboTel No npodgeccun, CnpaBnsAloLLUACS C BbIMONTHEHNEM
3aJaHuiA, NpPeaycMOTPEHHbIX pabodelt MpPorpaMMON, 3HAKOMbIA C OCHOBHOW NUTepaTypow, PeKOMeHAOBaHHOW
nporpammoni. Kak npaBuno, oueHKa «yOOBMEeTBOPUTENbHO» BbICTABNSAETCA OOy4YaloWmMMcs, OOMyCTUMBLUUM
MOrpeLLIHOCTM B OTBETE Ha 9K3aMeHe W Mpu BbINOMHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, HO obnagarwum
HeOoOX0AMMbIMU 3HAHUAMM A1 yCTPaHeHWsi No4 PYKOBOACTBOM MpenofaBaTtens AonyLEeHHbIX HE4OYETOB.




OueHka «HeyaoBNeTBOPUTESNIbHO» BbICTaBAETCA 06yqa|ou.|,emyc9|, ocBouMBLLEMY  KOMNEeTeHUuu
ancunnimMHbl Ha BCeX 3Tanax ux (bOpMI/IpOBaHI/IH MeHee 4yeM Ha 51%, O6Hapy)KI/IBLIJeMy I'Ip06€J'|I:I B 3HaHUAX

OCHOBHOro y4yebHOro matepviana, SOMNYyCTUBLUEMY MPUHUMMMANbHbIE OWMOKN B BbIMNOMHEHUM NPEOYCMOTPEHHbIX
pabouyen nporpaMmmon 3agaHun.

LLikana oueHnBaHWUA pe3ynbTaToB

Tabnuua 9
MpoueHTHas wkana OueHKa B cucTeMe «HeyaOBNEeTBOPUTENbLHO — yAOBNETBOPUTENbHO —
(npw ee ncnonb3osBaHnn) XOPOLLO — OTIINYHO»
0-50% HeyposneTBopuTensHoO
51-70% YOoBneTBopuUTESbHO
71-84% XopoLio
85-100% OT1nunyHo




MpunoxeHwne 2

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

« »

J1.M. MHaxopoBa
20 .

JononHeHnA N N3AMeHeHnsA K paﬁoqeﬁ nporpamme aMCcumniiMHbI (Mo.qynﬂ)

B1.B.02.01 «TeopeTnyeckue oCHOBbI TEMNOTEXHUKU»

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

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk ONOMHEHWIN U U3BMEHEHWIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (moanuchb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®110)

20 r.,

npoTokon Ne

3asenyoLmi kapeapon

(cTeneHb, 3BaHNe, MOANUCH)

(®V10)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI

B1.B.02.01 «TeopeTnyeckne OCHOBbI TENNTOTEXHUKU»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

08.03.01 CtpoutenbcTBO

Tennora3zocHabXeHue U BeHTUNALUA

Keanudukauusa 6akanaBp
®dopma obyyeHus 3a04Has

Nog Havyana noaroToBKuU 2020
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgMcumnnnuHbl, 4. / 3.e. 108/ 3

dPopma KOHTpOA (NpomexyTovHas

aTTGCTaLWIH) JK3aMeH, KOHTpPOJibHadA pa60Ta
Yac. | Tek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
yac. yac. yac.
4 108 /3 4 0 4 4 87 3K3aMeH, KOHTpOoslbHasa paboTa
NToro 108 /3 4 0 4 4 87 3K3aMeH, KOHTpOoslbHasa paboTa

YHuBepcanbHble KOMNETEeHLMUN:

He nNpeAyCcMoOTpeHbl yqeﬁHbIM niaaHoMm

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCMOTpPeHbl y4eOHbIM NaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-2 CnocobHOCTb BbINONHATL 060CHOBaHVE NPOEKTHbIX PELLIEHUA CUCTEM TEMora3ocHabXeHs n BeHTUNALUK

MK-2.1 PacyeT TennorexHnyecknx nokasarternen TennosallnTHom 060no4Ykn 3gaHns

MK-2.2 Bbibop BapuaHTa cuctembl TennocHabxeHus (ra3ocHabXXeHns; BEHTUNSALMN) Ha OCHOBE CPaBHEHWUSI TUMOBbIX
peLleHuii OTAeNbHbIX ANIEMEHTOB 1 Y3MoB

MK-2.3 PacyeT TennoTexHnYecknx 1 rmgpaBnnyeckux napaMmeTpoB CUCTEMbI TennocHabxeHus (razocHabxeHns)

NnK-2.4 PacyeT aspoguHammnyeckmx napameTpoB CUCTEMbl BEHTUNSALMM BO3AyXa

MK-2.5 PacyeT npo4HOCTHbIX NokasaTtenen TpybonpoBOAOB € y4ETOM KOMMEHCALMN U CaMOKOMMNeHcaLmm

MK-2.6 lMoaroToBka TEKCTOBOW YaCTW NPOEKTHOW AOKYMEHTaLMM CUCTEMbI TENNOCHAOXEHNS (ra3ocHabXeHus;
BEHTUNALNM)

MK-2.7 Mpencraenexue n 3awmra pesynbTatoB 060CHOBaHME MPOEKTHBIX PELLEHUA CUCTEMbI TENNnocHabxXeHns
(rasocHabxeHwns; BEHTUNALMK)

Cop,epmaHVle OnCUMnIIinHbl OXBaTblBaeT Kpyr BONPOCOB, CBA3aHHbIX C OCHOBaMU TeNnioMexaHUKN.

MpenogaBaHne OUCUUMNUHBI MpedycMaTpuBaeT criefytolime ¢hopMbl opraHusaumm ydeGHoro npotecca:
NeKUUmn, NpakTUYecKne 3aHATUS, caMocTosATeNbHas paboTa cTyaeHTa.

Mporpammont AnCUMNMHBI NPEAYCMOTPEHbI Creaylolne BUAbl KOHTPOMS: TEKYLLUN KOHTPOMb YCneBaeMoCcTun
B dhopme BOMPOCOB K YCTHOMY OMpocy, 3agad Ansl pPelleHUs Ha MPaKTUYEeCKUX 3aHATUSAX, 3aluTbl OTYETA Mo
nabopaTtopHbIM paboTam 1 MPOMEXYTOYHbIA KOHTPOSIb B hOPME 3K3aMeHa.



