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1. TIACIIOPT PABOYEM IIPOI'PAMMBI JAACTIAILINHBI
Tabnuua 1.1 OcHOBaHHMe M1 peanusaum TUCLHILIAHLL

Kon HanpapneHus noaroToBky/ coeuuanbHOCTH 08.06.01
HanpagneHne oaroToBky/ CenuanbHOCTh TexHMKa ¥ TEXHOJIOTMM CTPOHTENBLCTRA
Y poBeHb 06pazoBaHus [Toaroroeka Kanpor Bricirei Ksanudukauuu
[Con pa3paGoTku/o6HOBNEHKS 2020
Tabnrua 1.2 CTpyKTypa AMCLMIUIHHEL B COOTBETCTBHH © Y4YEOHBIM IIAaHOM
Bune! yueOHOM paGoThl, BKIIOYAS CaMOCTOATENBHYIO paboTy Dopma o6yueHus:
00YHarOIIUXCS ¥ TPYIOEMKOCTE AMCLUTLTUHEI OYHasl OYHO-3a0YHas 3a04Has
TpynoeMkocTs qUCLHMIUTHHEL 3aYETHBIX €AUHMI] 6 6

AKaeMUYECKUX 216 216

4acoB
KourakTHas pabora, |AymutopHas IMeKUHH 40 12
qac NpaKTHYECKHe

3aHATHS

labopaTopHEIi

MPaKTHKYM

BHeaynuropHas
CamocTosTenbHas pabora, yac 176 204
Tabauua 1.3 OopMbl KOHTPONIS AUCLUATTUHEL
Cemectp Dopma 06yueHus:
1 (popMa KOHTPOJIA
OuHas OYHO-3a0YHas 3a04yHas

OEPUOIBI KOHTPOJIA 6,7 cem 5,6 ceM
SK3ameH (b1)
3au€T (BI) 7 cem 6 cem
[KypcoBas paborta
I{(prOBOﬁ IIPOEKT
@nnsnnyaﬂbﬂoe 3ajaHue (KOHTpOJbHas paboTa)

Tabnuua 1.4 Buael camocTosTebHOM paboTEI

. Dopma o6yuenus
Bun camocTtosTensHol paboTh Bup 3ausatus Tun nepuona
OYHas OYHO-320YHas | 3a0YyHas
IloAroToBka Kk neKLuIM Jlexuuu Teopermieckoe
00yueHue 96 124
Ilonroroska k 3auer Sayer OK3aMeHALIHOHHbIE
y ceccuu : 80 80
Hroro 176 204




2. IEJIb OCBOEHU A T CUVILIAHLI

2.1. enp ¥ 328291 OCBOEHHS AMCIHIUTHHL

M3y4CHHE: SHEProcheperaromero oGopyI0BaHHS, PEXUMOB M TEXHOIOTHil 00paboTkHu Bo3Iyxa; HCCIenoBaHuii i
TCOPETHHECKUX OCHOB TEPMOJMHAMUYECKHX MIPOLIECCOB B CHCTEMAX OOECIIEYeHMUS MHKPOKJIMMATa; aJIrOPUTMOB,
TIPUMEHACMBIX B COBPEMEHHEIX CHCTeMaX 00eCIIeYeH s MUKPOKITHMATA; TEIUIO-BJIaronepeHoca B MHOTOCIOMHBIX
OTPKNAKOIMHMX KOHCTPYKUMAX 3NaHMH; TEIIONEPeHOCa B HEOTHOPOXHBIX MOHOJIUTHO-BO3BOJMMBIX HAPY>KHBIX

CTEHAaX 3MaHUM; TEIIOTEXHUYECKOM 3¢ EeKTHBHOCTH CHUCTEM [TaHEJIBHO-JIyYUCTOrO OTOILIEHUA-OXJIAXKICHHS
IIOMEILLIEHUH.

3a1a4u OCBOSHHS JUCLMITTHHEL:

1. 3Hats sHeproc6eperaromee 060pyIOBaHME, TEXHOIOIMH 1 PeXUMBI 06pabOTKH BO3IyXa B CUCTEMAX
obecnedeHuss MUKpOKITIMATA (COMm)

2. 3Hath YCTPOMCTBO M MPHUHLIAN JEHCTBHS TpHHIMIKANBHOM CXeMbI MHOTO(bYHKIMOHATBHOTO YCTPOHCTRA
00paboTKH BO3MyXa /1 CHCTEM 06ecreyeH s MMKpPOKJIMMATa

3. 3HaTh cxeMbI OGBA3KH M PEXKMMEI PaGOTEI 3HeprocGeperaromero 060pya0BaHus: BO3/1yXOBO3IYLIHBIX
PEKYNepaTopoB, TEMIOHACOCHBIX YCTAHOBOK

4. 3HaTh PeXXHMBI PabOTH YCTAHOBKH TIPUTOYHO-BBITSDKHOM 00paboTky Bozmyxa

5. 3Hath BO3MyLUHO-OTOMHTE/bHO-0X1aIUTE/BHYIO TEXHONOTHIO 06paboTKH BO3AyXa

6. U3y4uTh TeOpeTHYECKHE UCCIIEN0BAHMS TEPMOAMHAMHYECKHUX IIPOLIECCOB B CHCTEMAX 0BeCIIeYeH s
MHKDOKJIUMATa

7. BbIGHpaTe anropuUTMBI, HCTIONB3yEMBIE B COBPEMEHHEBIX CHCTEMaX aBTOMAaTU3UPOBAHHOTO YIIpaBIIeHHUS
CHCTeMaMu 00€eCTIeYeHHs] MUKPOKIIMATA

8. Cocraensts MaTemarnueckue Momen COM u MeToxbI TIOCTPOEHHMS 3aBUCHMOCTEH N0 SKCIIEPUMEHTATBHBIM
JaHHBIM

9. I/I3y‘—II/ITb SKCIIEPHUMEHTAJIbHBIE UCCIIEI0BAHMS TEPMOOUHAMHYECKUX NMPOLECCOB B CUCTEMaX obecrneyeHus
MHUKpPOKJIMMaTa

10. VI3yuuTh MeTOABI HCCIENOBAHNS 3aTIOMHEH I OKOHHBIX NPOEMOER C yIpaBIAEMBIMH TETIOBEIMU
XapaKTePUCTUKAMM

11. M3y4uTs Teno-raronepeHoc B MHOTOCTOMHBIX OrpOXXIAIOLIMX KOHCTPYKUMAX 3IaHHMIA

12. M3yuuts TemonepeHoc B HEONHOPOAHBIX MOHO/TMTHO-BO3BOUMBIX HAPY>KHBIX CTEHAX 3/aHMM C (hacaaHbIM
yTEIUIeHuEeM

13. M3yuuts Teruio-snaronepesoc B N-3KPaHUPOBAHHBIX OTPAKIAIOIINX KOHCTPYKIMIX 3IaHUL

14. MisyuuTs coBpeMeHHBIe METOMbI pacuéTa 1 OLECHKY KPUTEPHS TEIIOTEXHUYECKOH 3()(PEKTUBHOCTH CHCTEM
TIaHEJBEHO-TyYHCTOrO OTOIIIEHUA-OXIAXKIEHHS IOMELIECHUIH

15. MI3y4nTs pexxumsl oGecriedeHHs BHY TPEHHIX [TapaMeTPOB IPX COBMECTHOH paboTe KOHBEKTUBHOM CUCTEMBI
KOHIMLUHOHNPOBAHUA BO3YXA M CHCTEMBI NAHENBHO-ITyYHCTOr0 OTOILICHHUS-OXIaKACHHS

2.2. Ilepeyens NIAHAPYEMBIX Pe3yIbTATOB 00y4yeHust IO AUCHUILTHHE (MOIY.II0), COOTHECEHHBIX ¢
ITAHUPYEMbIMH PE3yIbTATAMM OCBOEHHS 06PA30BATENILHOM MPOrpaMMbI

Mannas qucuunivba HauenexHa Ha (opmupoBaHue cremyrommx KOMIETEHIHIA (B cooTBeTCTBUM ¢ yueOHBIM
TJIaHOM, YTBEPKAEHHBIM PEKTOPOM):

Tabanua 2.1 Kapra hopMHpOBaHHS KOMIIETEHLHIA 110 JUCLMIITHHE

Kon u coneprxanue Paciumdposka KoMIIeTeHIIIH 0 KOMIOHEHTaM
komnereHuuu (o ®I'OC ) (3HaTh, ymeTh, BaeTh)

1A peanmyeMoffl JAACLHATIIUHBI

1 2
[IK-1 Branenue TeopeTHyecKiMM OCHOBAMH SHATDb: TEOPETHYIECKHE OCHOBBI COBEPLIEHCTBOBAHMS IPOLIECCOB
CNELUANBHOCTH, COOTBETCTBYIOLLEH 1 ONTUMU3AUMH PEXUMOB CHCTEM OTOIIEHMS, BEHTHIIALHMHI U
HaIIPaBJIEHHIO MOATOTOBKH, FOTOBHOCTH K KOH/IMLIHOHMPOBAHHA BO3IyXa, MaTepUaIbl, CXEMbI, TEXHOJIOTHH,
NPHUMEHEHUIO UX Ha NPaKTHUKE U MOCTOSHHAS 06OpyRoBaHuUe U T.1., HOBEHIHE paspaboTky, NIEPCIIEKTHBEI;
OTOBHOCTH K PaCIIMPEHHIO COGCTBEHHOTO METOZBI KPUTUIECKOTO aHANTM3A U OLIEHKH COBPEMEHHbIX
IMana3oHa CreuMaNbHbIX 3HAHUH U OTIbITA HayHBIX OCTHXKEHHH, 4 TAKOKE METOIBI F€HEPUPOBAHHUS HOBBIX

uen IIpH PELIEHUH HCCIIe0BATEIHLCKUX U NPaKTHUYECKHX 3aJa4, B




TOM 4YHCJIE B MCX(I[I/ICLII/IHJ'II/IHapHBIX obnactax

YMETB: HMCHONE30BATE BOOOpaKEHHE, HHULIMMPOBATE
HOBATOPCKHE PELICHHUS, B3AUMHO COTNIACOBBIBATE PA3/IAYHbIE
(hakTOpEI; MHTErpHpOBATE pasTHUHbIe (bopMBI 3HaHUS U HABBIKHU B
MCCIIENI0BATENBCKOM e TENBHOCTH; AeHCTBOBATD MHHOBALHOHHO
M TEXHHYECKH IPaMOTHO MPH UCIIONb30BAHUH CIIELHATBHbIX
BHaHMH; COOMpaTh MH(pOPMALHIO, ONIpeensTh npo6emsl,
PUMEHATH aHATIU3 M IPOBOAMTE KPUTHUECKYIO OLIEHKY
NPOJEIaHHOH PaGOThI; AHATH3MPOBATE ANlbTEPHATHBHbIE
BAPUAHTBI PCIICHHA UCCIIeJOBATENCKHX U PAKTHYECKUX 32134
BIaZIETh: CHOCOGHOCTHIO NPUMEHSATD 3HAHUSA CMEKHbBIX 1
COITYTCTBYIOLUMX OUCUMIUIMH B HCCIIEIOBATETHCKOMN
ACATENILHOCTH IS PELICHUs HCCIIeI0BATENBCKHX 32134 B CBOEH
00.1aCTH HCCIeOBaHNS; CTIOCOGHOCTBIO K MOBBIMICHIO
KBATM(UKALMK M TIPOJOILKEHUIO 06pa30BaHHS

HaTipaBJICHUIO NOATOTOBKHU

[1K-2 I'oToBHOCTH K MHHOBALMOHHOM, HAYYHO- [BHATh: HOPMATHUBHbIE TpaBui1a 0pOPMICHHS HaYYHO-
MCCIIEIOBATENBCKOM M M3BICKATEBCKOM TCXHUECKIX OTYETOB; paspabaThiBaTh METONUKY, MIAHBI 1
JACSTENBHOCTH N0 COOTBETCTBYIOLIEMY POrPAMMEI HAY1HBIX HCCIIEI0BAHHIT; 3HATE U YMETh

Pa3pabaTeiBaTh pH3KUUECKHE 1 MaTEMATHYECK e MOJIEJIH SBJIEHHH
1 0GBEKTOB, OTHOCAIMXCS K HarpaBJICHUIO MCCIIEI0BAHNUS,

CrIOCOOBI PMKCALMHU U 3AIUTHI 06HEKTOR HUHTENIEKTYaIbHOM
COOCTBEHHOCTH

YMETB: TPOBOIHUTH 00630pHI IMyGaHKALME [0 TeMe HCCIIEIOBAHUS,
06pabaThiBaTh moNMy4eHHbIE pe3ynbTaThl, BECTH
Oubnrorpaduueckyro paGory ¢ TIPUBIICYEHUEM COBPEMEHHBIX
TEXHOJIOTHH; IPOBOAMTE c6Op, aHATH3 M CHCTEMATH3ALIKIO
MaTepHuaia o TEMe MCCIIeI0BaHMs; IPOBONUTE U3BICKAHUS O
OUCHKE COCTOAHMA U3y4aEMOro 0OBEKTa, ATEHTHbIE
MCCIICIOBANHS; OPraHU30BBIBATE MPOBENCHHE SKCIIEPUMEHTA 1
MCTIbITAHUH, aHATM3UPOBATh U 0606IATh HX pe3ynbTarhl

BJIaIETh: METOAAMH OLIEHKH HHHOBALIMOHHOI'O NoTeHIMana,
[TEXHUKO-3KOHOMMHYECKOIO aHaJIA3a NpoeKTa; METOoaMH TEXHUKO-
PKOHOMHYECKOIr0 aHaIu3a NnpenmaraeMpIx WHHOBaLWH

Tabnnua 2.2 Xapakrepucrika y

OBHEH OCBOECHHS JHACUHUIITUHBI

YpOBEHBb OCBOEHHS XapakrepucTHka
1 2

[Toporossii JIOCTHrHY TBI} ypoBeHb OLEHKH PE3yIILTaTOB OGY4EHHs MIOKA3BIBAET, YTO CTYHEHT

(ynoenerBoputensHo) o6nafaeT HeoGXOAMMOR CHCTeMOM 3HAHMI BJIaIE€T HEKOTOPBIMH YMEHHUAMH 110
AHCLIILIHHE, CIIOCOOEH MOHUMATE M MHTEPIPETHPOBAT OCBOEHHYIO
MH(OpMaLuIo.

[ IponBuHY THIH JIOCTHIHYTBI ypOBEHb OLIEHKH Pe3yNBTaTOB 00Y4EHNS OKA3BIBAET, YTO CTYHEHT

(xoporuo) POLAEMOHCTPHUPOBATT [yGOKHeE POYHBIE 3HAHHUS U PAa3BHTBIE NpaKTHYeCKHe

YMCHHS M HABBIKH, MOXKET CPaBHHBATH, OLIEHUBATD U BBI-OHpaTh METOBI peLeH s
3a/aHuH, paboTaTh LeNeHanpaBIeHHo, MCIONb3Ys CBA3AHHBIE MEXIY cOOOi
bopMbI mpecTaBnenus HHbOpMaLHK.

Y rimy6neHnsIit
(oTMuHO)

JIOCTHIHY TBI ypOBEHb OLIEHKH Pe3yNbTAaTOB O0Y4eHHs CBHIETENBCTBYET O TOM,
TO CTYJIEHT CIIOCOOEH 06001aTh ¥ OLIEHHUBATD MH(OPMALIHMIO, NO-TTyYeHHyIO Ha
OCHOBE HCCIICIOBAHHUS HECTAHNAPTHOM CUTYAIUH; UCTIONb-30BATh CBEICHHS U3

PA3JIUYHBIX HUCTOYHUKOB, YCIELIHO COOTHOCS UX C NPEaIOXKEHHOM CI/IT}’&LIPIC]’I.

ITpumeuanmue.




1. KonuuecTBeHHbIe MOKazaTeu YPOBHS OCBOEHUS

SABJISIIOTCS 0A30BBIMM.

2. ITo peurenmio kadenps Ha ocHoBe [TonoyeHus o pefitunroBoii cucteme crynenros HTACY (Cubcerpun) u nipu
cormacosanmu ¢ npeacenarenem YMK dakyibTeta cuctema 6aIbHOr0 OLEHUBAHHS 1 & KOJIMYECTBEHHBIE
NIOKa3aTes MOTyT ObITh H3MEHEHHI.

AUCHHUIUTAHEI 06y‘-IaIOH.lPIMI/IC$I, NPENCTaBJIEHHBIE B KOJIOHKE 1,

2.3. MecTo AUCUMUILTHHEL (Momyns) B CTPYKTYpe OCHOBHOM o6pasoBaTebHOMN IporpamMmbl

Hsyyenue nmucumnnunsl «CoBepLIeHCTBOBAHME TIPOLIECCOB 1 ONTHMH3ALUS PEKUMOB OTOIUIEHHS, BEHTHIALUH 1
KOHIMIMOHMPOBAHH» OCHOBAHO HA SHAHMAX, YMEHHSX U HABBIKAX, TIOJTyYE€HHBIX TP U3yYEeHHU
TPEIECTBYIOIMX W COMYTCTBYIOLUMX JUCLHILIAH U HEOGXOMMMO [T OCBOSHHUS NOCTIeYOIIMX TUCLUIIIMH.
Tabnuua 2.3 - Ipenwectryrompue, COIYTCTBYIOILKE U MOCIENYIOMINE QUCLUIUTUHBI

Cratyc aucuunimge! no Cewmectp
VI HaumeHoBanve qucLuninub u
Ne n/mn (6asoras/sapuausHas), o 03 3 . dbopMupyeMbIe KoMneTeHLIH
npaktuka, THA
2 3 4 5 6

IIpedutecmgyrouyue ducyunump::

1 BapuaTtusHas yacts 3 3 (O6paboTka 3xcHepHMeHTATbHBIX JaHHBIX,
[IAHAPOBAHUE SKCIIEPHMEHTa, IOCTPOSHHE
MaTeMaTHyeckor monenu (ITK-2)

2 Bapuatusnas yacte 4,5 TennocuaGxenwe, BEHTHUIIALMS, KOHIULMOHUPOBAHHE
BO3MyXa, rasocHabxenue 1 ocsemmenue (IK-1, IIK-2)

3 BapuaTuBHas yacTh 3 3 CoBpeMeHHbIi nakeT KOMIBIOTEPHBIX NPOrpaMM IS
PCLICHAA CTPOUTENbHBIX 321a4 (ANSYS) (TIK-2)

4 BapuaTueHas yacThb 4, 5 BonocuabixeHue, kaHanmm3amys, CTPOMTEJIEHBIE CHCTEMEI
OXpaHbI BOAHBIX pecypcos (TTK-1, ITK-2)

5 BapuartueHas yacts 2,3 4 TeopeTideckne OCHOBBI 5KOHOMHUYECKOR OLIEHKH
MPOEKTHBIX pewmeHui (TTK-2)

6 Bapuartusaas yacte 4, 5 | UIPOTEXHUYECKOE CTPOUTENBCTBO (IIK-1, TTIK-2)

7 BapuaTtusHas yacts 3 3 [laTenTOBaHKe pe3ynbTaTOB HAYYHBIX UCCIIENOBAHUIL
(I1K-1)

8 BapuaTtueHas yacts 4, 5 ['MpaBIIMKa U MH>KEeHepHas ruppornorus (ITK-1, TIK-2)

9 BapuartuBHas yacte 4 4 [Ipumenenne T'YUC u BIM TexHomoruii B
MCCIIEI0BATEIIECKUX 3aa4ax rpanocTpouTenscraa (K-
2)

10 [ocynapcreennas 1,2,3, Hay4uHo-uccnenosarensckas nesrenHOCTS (TIK-1, IK-

MTOroBasl aTTeCTaLUs 4,5 2)

Conymcmeyrowue ducyunnunpt:

1 BapuaTueHas yacts 6, 7 5,6  |CoBepuieHCTROBaHUE IIPOLIECCOB M ONTUMM3ALHS
pexuMoB TennmocHabxkenus (IK-1, ITK-2)

2 BapuarueHas yacTe 6, 7 5,6  MeTomp! O4HCTKM NPUpPOAHBIX BOA (TIK-1, TIK-2)

3 BapuaTtueHas yacthb 6, 7 5,6  [[n06anbHbIe NPOGNEMB! OUHCTKH CTOUHBIX BOI U
o6pabotku ocazkos (TIK-1, I1K-2)

4 BapuatueHas yacTs 6, 7 5,6  |BomoxozsiicTBeHHOE U TUAPO3HEPreTHYECKOE
crpoutenscteo (TIK-1, TIK-2)

5 BapuarueHas yacts 6, 7 5,6  [[mopomMHaMHKa IIOTOKOB. IlpuknanHas Teopus
TypbynentHoctr (IIK-1, ITK-2)

6 BapuaTusHas yacte 6 TennocHabxenue, BEHTUJIALUS, KOHAULIMOHMPOBAHHE
BO31yXa, rasocHabxeHue u ocsemenue (ITK-1, ITK-2)

7 BapuartueHas yacTsb 6 BonocHabxenue, kananusanus, CTPOUTENBHbBIE CUCTEMBI
OXpaHBI BOAHBIX pecypcos (TTK-1, ITK-2)

8 BapuaTtueHas yacTs 6 [ 'HIAPOTEXHHYECKOE CTPOUTENBCTRO (TTK-1, ITK-2)

9 BapuaTtueHas yacte 6 ['MpaBIMKa U MH)KeHepHas runponorus (IK-1, TTK-2)

10 [IpakTuku 6 [IpakTHKa 110 noOTy4eHHIO NPO(ECCHOHANBHBIX YMEHHi
M ONbITa IPOGECCHOHANEHON AeATeNbHOCTH (B TOM




qHCIIe neaarorul{ecxaﬂ): Hay'-IHO-OpFaHPBaI_IHOHHaH

(ITK-2)

11

["ocynapcreenHas
MTOroBas aTTecTalys

6, 7

Hay4no-uccnenoparensckas nesTeapHOCTs (TIK-1, TIK-
2)

Obecneyusaemsie (nocnedyrouyue) ducyunnunsi

1 Bapuartuenas yacts 7 Ternocnabkenue, BeHTHIALMS, KOHIHULIMOHUPOBaHHE
BO31yXa, ra3ocHabxxenue U ocsemenue (I1K-1, ITK-2)
2 BapuatusHas yacts 7 BonocuabikeHne, kananmzanys, CTPOHUTEJILHBIE CUCTEMBI
OXpaHbl BOOHBIX pecypcos (ITK-1, TTK-2)
3 Bapuatusnas yacts 7 [ HAPOTEXHHYECKOE CTPOHTENBCTBO (TIK-1, TIK-2)
4 BapuarueHas yacts 7 ['napaBnuKa U MEKeHepHas rupposorus (ITIK-1, ITK-2)
5 [IpakTuku 8 [NpakTHKa MO MomyyYeHuUto NpOQeCCHOHANBHBIX YMEHH i
1 OIIBITa MPO(ECCHOHANBHOM NeATeNbHOCTH (B TOM
"HMCIIe niefarornyeckas): Hayuno-opranusaunonnas
(JIK-2)
6 [ocynapcreennas 8 [Tonroroeka Hay4YHO-KBaIM(UKALHOHHOM paboThI
MTOrOBas aTTeCTalHs (aMccepTaniy) Ha COMCKAaHHE yueHOl CTeneHu
KaHaunata Hayk (ITK-1, ITK-2)
7 DaKynbTaTUBHbIE 8 10 (DaKynbTaTHB BHIMYCKAIOLIEL kadenper (TIK-1, ITK-2)
I CLIUTUTHHE
3 3 10 [ Ipencraenenre HayuHOro KOKIana 06 OCHOBHBIX

pe3ysbTaTaX MOArOTOBIEHHOMN HAYYHO-
KBaTM(UKALMOHHOM paGoTHI (mucceprauun) (TIK-1, TIK-
2)




3. COAEP)KAHUE T CIMILINHBI

3.1. Temp1 yueGHOl AuCUMIUINHDI (MEKIHOHHbIE 3aHATHSA)
Tabauua 3.1 Tembl IEKUMOHHBIX 3aHATHIA

Ne /i

Haumenosauue
pasnena qUCLUILIMHEL
(Mo-nmynst)

Tema u COLACPKaHUE JICKLIIMOHHOI'O 3aHs-
THA

Konuyectso yacos 1o popmam o6yuenus

KoHT. pa6

Cawm. pab

OYHasa

OYH.-

Bao4yHasdi3a04yHas1

OYHas

OYH.-
Bao4yHasl|

3a04Has]

2

3

4

5

6

8

9

Ilepeas rpynna
nepuoJa aTTecTaluu
(3a4eT)

3aouHas gopma (5 cemectp, 6 cemectp),
ouHasi popma (6 cemecrp, 7 cemectp)

—

CoBepLIeHCTBOBaHHE
MPOLIECCOB U
ONTHUMH3ALHS
pexxrmoB OBK

MHOroyHKIHOHATBEHOE YCTPOMCTBO
06paboTku Bo3ayxa. DHeprocbeperaromiee
o6opynoBaHneDHeprocbeperarolnee
00opynoBaHue. JHeprocbeperaronye
TEXHOJIOrMH 06pabOTKH BO3IyXa.
OHeprocOeperaroLye pexxUMBbI: €Ky pHBIH
peKrM paboThI, PEXKUMBI IPEPHIBUCTOTO
OTOIUICHUSA-OXIXKICHUSA U BEHTHIALMN
NOMEILEHUH, PeXKUMBI pabOoTHI ¢ y4ETOM
ACCUMMJIMPYIOLIEH CIOCOGHOCTH
BO3yILIHOI0o 00BbEMa U
TEIUIOAKKYMYJIUPYIOUIMX CBOMCTB
OrpaXAar0IMX KOHCTPYKLMM MOMELIEHHS.
[IpyHUMOMaNBHAS CXeMa MH

10

12

[\

CoBepIIEeHCTBOBAHUE
NpoLEecCOoB U
ONTHUMH3ALHS
pexumoB OBK

OKCIIepHMEHTAIBHBIE MCCIIEN0BAHUS
TePMOIUHAMHUYECKUX MIPOLIECCOB B
cucTeMax obecneyeHus

MUKpOKIMMaTal IppHImMnHanpHad cxema
PKCIIEpUMEHTaNbHON ycTaHoBKH COM,
BIJTIOHUAIOIEH B ce0s aHeprocoeperaromee
00opynoBanue. PexxiMbl MpUTOUHO-
BBITSDKHOM 06paboTku Bo3ayxa. IlpuTouno-
BBITSDKHAA 00paboTka Bo3myxa ¢
[EpEMEHHOM pelpKynaLue. BosmymHo-
OTOIMHUTENBbHO-0XTaAUTENIbHASA TEXHOIOTHA
06paboTku Bo3ayxa. O630p MOMy4EeHHBIX
PKCIIEPHUMEHTANBHBIX JaAHHBIX

10

14

3|CoBeplLieHCTBOBaHKE
NpOLIECCOB M
ONTHMU3ALMS
pexxumor OBK

Teoperuueckue uccnenopanus
TePMOAMHAMHUYECKHX MPOLIECCOB B
cucTeMax obecneyeHus
MHUKpoKIMMaTaOnpeneneHde Buga
PKCIIEPUMEHTATBHBIX KPUBBIX C LIEIBIO
BBIABJIEHHS (QyHKIMOHAIBHEIX
3aBUCUMOCTEHN MEePEXOIHBIX MPOLIECCOB,
nporekatomux B COM. IIpumenenne
TOYEYHOI0 METO/Ia HAMMEHBLINX
KBaJPATOB JIJ1 OLIEHKH pacnpeecHus
OCPEIHEHHBIX SKCIIEPUMEHTAIBHBIX
BaBucuMocTel. JlorucTruyeckas KpuBas
["omnepua. Kpusas Ilepna-Puna IV.
MeToapl NOCTPOSHHS 3aBUCUMOCTEH 110
PKCIIEPUMEHTAIBHBI

10

14

N

CoBeplIeHCTBOBaHUE
MPOLECCOB U

Yrpasnenue cuctemamu GOpMUPOBAHUS

MHKpOKJIMMAaTa noMmeineHui T exHuueckre

10

14




ONTUMHU3ALHUS
pexxumor OBK

PELUCHHS PALMOHAIBHOTO MCTIONB30BAHMS
1 9KOHOMHH 3HEPropecypcoB. ANropUTMEIL,
[IPUMEHACMBIE B COBPEMEHHBIX CHCTEMAX
ABTOMaTH3UPOBAHHOTO YIIPaBJICHHS
CUCTEMaMH 06€CTIEYEH S MUKPOKITHMATA:
Ha OCHOBE MaTEeMaTHYECKUX MOJEIeH,
OTpaXKaIoLKe PUIHYECKYIO CYIHOCTE
[IPOLIECCOB, MPOTEKAIOIUX B CUCTEMAX
obecreyeH s MUKPOKIIUMATA; Ha OCHOBE
COIIOCTABJICHHUS C NAHHBIMH 3KC

[9))]

CosepuiencToBanMe
MPOLIECCOB U
ONTHMHU3ALHUS
pesxxumos OBK

FlccnenoBanue 3amonHeH i OKOHHBIX
MPOEMOB C yNPaBIIsIEMBIMH TETUIOBBIMU
XapaKTepUCTUKaMUMETOMBI ONIpe e H s
CTENEHEH YepHOTHI IOBEPXHOCTEH
MaTepuaioB. MeTons! onpenenenus
MPOXOJALIEro NOTOKA JIYYHUCTOro Tera.
Tennonepenaya yepes sanonuenus
OKOHHBIX MPOEMOB. Pacuér Temnossix
XapaKTePUCTHK 3aMOJTHEHHH OKOHHBIX
NPOEMOB C HCIONB30BAHHEM
KPUTEPUAIbHBIX 3aBUCUMOCTEH.
OKCIIEPUMEHTATbHBIE METOBI
ONPEAEIEHHs TEIUIOBBIX XapaKTePHCTHK
3alOIHEHU OKOHHBIX IPOEM

10

14

6/CoBepieHcTBOBaHME
MPOLIECCOB H
ONTHMU3ALUS
pexumor OBK

Teno-naronepesoc B MHOrOCTOMHBIX
OrPKNAIOLUMX KOHCTPYKLMSIX
3AaHuiiBrara B orpaxarormx
KOHCTPYKLMAX 30aHUH. 3aKOHOMEPHOCTH
EpeHOCa SHEpruy U BemecTsa. Juddysus
BOJITHOrO Napa B copbupyroLel cpese.
JIBIOKEHHE KalMIAPHON Brary.
OKCMIEPUMEHTANBLHBIE METOMBI
MCCIIEA0BaHUA KO3()(DHLIUEHTOR
BiaronepeHoca. Teopus norenuuana
BJIQKHOCTH. MeTons! pacuéra BIaXKHOCTHO-
TETLUIOBOTO PEKUMA OTrPaXKIAOIIHX
KOHCTPYKLIMIA 31aHUs

10

14

~

CoBepiueHcTBOBaHHE
[IPOLIECCOB U
ONTUMH3ALUS
pexrmor OBK

Terioneperoc B HeomHOPOAHBIX
MOHOJIMTHO-BO3BOJMMBIX HAPY>KHBIX
CTeHaX 311aHuii ¢ acamHbIM
yTenneHuemMMeronsl pacuéra
NPHBEIEHHOIO COMPOTUBIICHUS
TCIIONepeaaye HEOAHOPOAHBIX HAPYKHBIX
CTeH 31aHuii. HecTarmonapusii
TETUIONEPEHOC B HEOAHOPOIHOM
(pparmeHTE MOHONHTHO-BO3BOMHMBIX
HapYXHbIX CTEH 31aHHuii ¢ dhacagHbIM
yremnenrem. Pu3nko-MaTeMaTHyUeCKas
MOCTAaHOBKA 3a/1a4M HECTALMOHAPHOrO
TETIONepeHoca B HEOAHOPOJHOM
(bparmente cTens!. Knaccudukanus
METOJIOB 3KCIIEPHMEHTATBHBIX

12

14

8iCoBepLieHcTBOBaHNE
MPOLIECCOB U
ONTUMH3ALUS
pexxumor OBK

Tenno-enaronepenoc s N-9KPaHUPOBAHHBIX
OrPaOKIAOMINX KOHCTPYKLIMAX
3HaHuAMeTobl pacyéTa NpHBEaEHHOrO
CONIPOTUBIIEHHS TEILIONepeaaye

PKPaHHMPOBaHHEBIX 3aMKHYTBIX BO3OYILIHBIX

12

14




[POCIOEK. DKCIEPUMEHTATIBHOE
MCCIIENOBaHHE HECTALIMOHAPHOTO TEILIO-
BJIarONEPEHOCA B N-OKPAaHUPOBAHHBIX
Hapy>XHBIX OrPKNAOLIMX KOHCTPYKIIUSIX
BoaHui. OU3KMKO-MaTeMaTHYeCKas
OCTaHOBKA 3a1a41 HECTALIIOHAPHOTO
TEIJI0-MacCONepeHoca B n-
OKPaHUPOBAHHBIX HAPYKHBIX
OrpaXkKAAIOLINX KOHCT

9/CosepiuencTsopanue [laHenBHO-TyYHCTOE OTOILIEH E- 6 1 12 14
NPOLIECCOB U OXJTKAECHUE TIOMELIECHHIA
ONTUMH3ALMSA (IUIOOIT)Ouerka Tpe6GoBanmii TEMIOBOro
pexxumoB OBK KkoMdopra npu ITJIOOIL. O630p
MCCIIEAOBaHUM JTyYUCTO-KOHBEKTHBHOIO
Terioo6mena npu padore IUIOOIT.
MeTonp! pacyéra Temo- u XoNoa00TIAYH
naHesneii. Ouenka Kpurepus
TEMIOTeXHUYECKOH 3ddekTHBHOCTH
cuctem [1JIOOII npu pasnuunbx
[1apamMeTpax MOMELIEHHS, PACTIONOKEHUH
NaHeseH, TeMnepaType TeIIOHOCUTENS H
TETUI0BOH Harpysku. Paccmorpenue
pexuMa
MTOrO 40 12 96 124
Iepsas rpynna
NEPHOAA ATTECTANMH
(3a4er)
Mroro 40 12 96 124

3.2. IlpakTHyeckue u CEMMHAPCKHE 3AHATHS M UX COAEpKAHNe

He npenycmorpeno.

3.3. JIaGoparopumIii OPAKTHKYM H €ro coaep:xanme

He npenycmorpeno.

3.4. KypcoBoii npoext (paGota) n ero xapakTepucraka

He npenycmorpeno.

3.5. MapueuayansHoe 3ananue u ero XapaKTepuCTHKA

He npenycmorpeno.




4. BBISIBJIEHUE PE3YJIbTATOB OCBOEHWSI AUCIAILIHBI

4.1. ITacnopr ¢poBaa OUEHOIHBIX cpeacrs (POC) no aucuunamune
Tabnuua 4.1 - Iacnopr boHa oLeHOYHBIX cpencts (POC) no aucuumiuge

Konpr
Haumenosanue
Ne n/n| oueHouHOrO cpencrra Texnonorus Bun arrecranun Bunge! sansruit bopamp yeMHVX
KOMIETEHLIHi
2 3 4 5 6
1 [Pabouas TeTpans Tpanuuuonnas Texymmit koutpons  [CPC [1K-1, ITK-2
o6pazoBarenbHas
[TEXHOJIOTUs
2 |CobecenoBanue HHTepakTHBHAs Texymmit koutpons  [ekuuu ITK-1, TIK-2
oOpasoBarenbHas ‘
TEXHOJIOTHA
3 |9x3ameHaLHOHHbIE Tpamuumonnas [TpomesxyTounas 3ayer [1K-1, TIK-2
OuneTsl oOpasoBarenbHas aTTecTalus
[TEXHOJIOTHA

4.2 Bonpoce! k 3x3ameny (3auery)

Ilepsas rpynna nepuoxa aTrecTanMu (3a4er) - 3a04Hasn gpopma (5 cemecrp, 6 cemectp), ounas dhopma (6
cemectp, 7 cemectp)

1. SHeprocBeperarowee 060pynosanmue COM: PCKYNIEPaTHBHBIE, PET€HEPATHBHEIC Y THUIH3ATOPHI TEIUIOTEI,
TETUIOHACOCHBIE YCTAHOBKH

2. DHeprocbeperaroniye TeXHONOrHH obpaloTku Bo3ayxa: Galinacuposatue KaMepbl OpOIIeHus, TIepBast U BTOpas
PELHPKYJISLHA, PEryTMPOBaHHE PacXoa NPUTOYHOrO BO3/yXa B 3aBUCMMOCTH OT COJEPXKaHU BPEIHOCTEM B
BO3yXe paboueii 30HbI

3. OHeprocbeperarouue pexxumer COM: ey PHBIH PEXHUM PabOThI, PeXXHUMBI PEPBIBUCTOrO OTOMICHUS-
OXNXXNCHUS M BEHTHIIALIMH TOMEIIEHHH, Pe>KUMBI paGOTHI ¢ Y4ETOM aCCMMMIMpYIOLIEH CIIOCOGHOCTH BO3/YIIHOTO
00bEMa U TeIUI0aKKYMyTHPYIOLIMX CBOHCTE OrpaXJAroIIUX KOHCTPYKLMI TOMEIIEHHS

4. IlpuHuMnManbHas cxema MHOTO(YHKLHOHAIBHOTO YCTPOHCTEA 06paboTKM BO3MYXa M1 CHCTEM 06eCIe e s
MUKPOKJIMMATA

5. Cxema OOBA3KHM U PESKUMEI PaGOTHI BO3yXOBO3MYIHOrO PEKYIEPATOPa B MPHHLIUIHAILHOMN CXEMeE
9KCIIEPUMEHTAIBHOM ycTtanoeky COM

6. Cxema OGBSI3KHU U PesKUMBI pabOTEI PEKYyIEpaTOpa ¢ MPOMEKYTOUHBIM TETIOHOCHTENEM B IPUHLMITHATHHOMN
CXCMe 3KCIIEPUMEHTaIbHOM ycTaHOBKH COM

7. Cxema 06BA3KH U PEKUMBI paGOTHI TEMIOHACOCHOM YCTaHOBKH B NPUHUHMIHAIBHON CXEME SKCTIePUMEHTATBHOM
ycraHosku COM

8. KpyrioroauuHslii pe;xiM NpuTOUYHO-BEITSIKHOM 00paboTky BO3/yxa: MpoBeTpHUBaHHe MIOMELIEHHUS TIpU
TNOANIEPKAHMH B MIOMEIICHHUU 33/JaHHON TEMIIEPATYPEI ¢ UCTIOTb30BAHUEM TOJIEKO Hapy KHOTO BO3yXa

9. Kpyrnoroauunsiii pesxim TIPUTOYHO-BHITAKHOM 00paboTKM BO3yXa: co3naHue B 06cy>KHBaeMOM TOMELIEHUH
AucbanaHca JaBIeHUH pasIHuHOM TIOJIAPHOCTH 3a CYET UBMECHEHHA HATIOPOB MPHTOYHOTO U BBITSHKHONO BO31yXa
10. KpyrioronuuHeIi pexxiM NpUTOYHO-BBITSKHOM 00paboTkH BO3AyXa: M3MEHEH e BO31yX00OMEHa B MOMEILECHHH
B 3aBHCHMOCTH OT TEIUIO- M BIaroM30BbITKOB, a TAKXKe OT KOHIEHTPALMK BPeNHOCTei

11. Ilpuroyso-erTsoknas oGpaborka BO31lyXa C MepEMEHHO peLupKyIauueii

12. Bo3ay1Ho-0TonuTe N HO-OX A AT MbHAS TEXHONOTHSL 06paboTKH BO3[yXa: BO3LYIIHOE OTOMIEH E-
OXJTKICHHE NOMEILEHHS NPU HCTIONIb30BAHUM TEIUIOBOIO HACOCA B PEXKMME HarpeBa Min OXJIaKISHUS

13. Bosayuiso-oTonuTe N HO-0X /1a iU Te b HAS TEXHONOMUS] 00paGoOTKH BO3/yXa: YACTHYHAS BEHTHIALS
06CITy>KHBAEMOro MOMeLeHuUs

14. Bo3ayIHo-0TONMTENBHO-0X I AU TeNbHAS TEXHOTOrHS 06paboTKH BO3MyXa: H3MEHEHHE BO31yX000MeHa B
TNOMEIICHIH B 3aBUCHMOCTH OT TETLIO- U BIATOM3GBITKOB, a TAKKE OT KOHLIEHTPAaLMH BpeJHOCTe

15. O630p u ananu3 OKCIEPUMEHTANIbHBIX JAHHBIX BO3ZYIIHO-OTONMTENIbHO-0XJIAAUTEIbHOM TEXHOMOTHH
06paboTku BO3myXa

16. Onpenenenue Buna skCIepUMEHTATBHBIX KPHBBIX C LISJIbIO BBIABICHHUS QYHKLUMOHATBHBIX 3aBUCHMOCTEM
NIEPEXOIHBIX NPOLECCOB, NpoTekaromux B COM
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17. TlpumeneHHe TOYEUHOrO METOA HAHMEHBIIMX KBa[paToB Ul OUEHKH PaclpeieNleH s OCpeqHEHHBIX
9KCNEPUMEHTAIBHBIX 3aBUCUMOCTEM _

18. Jloructuyeckas kpupas I'oMnepua s aHanusa KBapaTHYHOTO OTKIOHEHHS OT SKCIICPUMEHTATBHBIX JAHHBIX
19. Kpupas INepna-Puna IV mns ananuza KBaJJpaTH{HOTO OTKJIOHEHHS OT SKCIIEPUMEHTAIIBHBIX JAHHBIX

20. MeTonbl IOCTPOEHHUS 3aBHCHMOCTEI 110 SKCNEPUMEHTAIBHBIM JAHHBIM

21. Meron Hyneeoro nopsiaka Hennepa-Muna mis annpoxcumanuu OKCIIEPUMEHTAIBHBIX JaHHbBIX

22. TexHUYeCKHe peleHHs PaHOHATHHOTO HCTIO/IE30BaHUs M 3KOHOMHUHU 3Hepropecypcos 8 COM

23. AnropuTM™el, NpUMEHsIEMbIE B COBPEMEHHEIX CHCTEMAX aBTOMaTU3MPOBAHHOTO ympaenenus COM: Ha ocHoBe
MATEMaTUIeCKUX MOTIENIEH, OTpakaroLiHe HU3HYECKYIO CYIIHOCTB IIPOLIECCOB, npoTekaromux 8 COM

24. AnropuTM™BL, NpUMEHsIeMbIE B COBPEMEHHBIX CHCTEMAX aBTOMATH3MPOBAHHOTO ynpaenenus COM: Ha ocHope
COTIOCTaBJICHUS C NAHHBIMH SKCTIEPUMEHTA Ha PeaIbHOMN ¢usnyeckoit Mmomenu

25. Merozp! onpeneneHus creneseii YCPHOTHI IOBEPXHOCTEH MaTepHasIoB

26. MeTozp! onpeneneHus NpOXoAsIIEro OToka JIYYHCTOrO TeIia

27. Tennonepenaya 4yepes 3aMoIHEHHS OKOHHBIX IIPOEMOB

28. Pacu€r TenoBbIX XapaKTEPUCTHK 3aII0THEHHUI OKOHHEBIX IIPOEMOB C UCTIONB30BAHHEM KPHTEPHATBHBIX
3aBHCHMOCTeI

29. DKcnepuMeHTATbHBIE METOBI OTpPENEe/ICHUs TETIOBBIX XapaKTEPHCTHK 3aNOHEHHH OKOHBBIX IPOEMOB.
30. Onpenenenue TemnosHepreTHyeckux rMokasaTeneit 30aHuUs

31. Bnara B orpaxknarowmx KOHCTPYKUMAX 30aHUN

32. 3akoHOMepHOCTH IepeHoca SHEpPryu U BelecTBa

33. Duddysus BoasHoro napa B copbupyroleii cpene

34. J(pkeHne KaNMIAPHOM BIAary B CTEHOBBIX KOHCTPYKIMSAX 3IaHMIA

35. DKenepUMeHTaIbHBIE METOBI MCCIeI0BAHHS K03 puUKMeHTOB Biaronepenoca

36. Teopus noTeHLMANA BIAKHOCTH

37. MeTops! pacuéTa BIIasKHOCTHO-TEIIOBOrO PEeKHMa OrpaXkJaroluX KOHCTPYKLMIT 31aHus

38. Metonsl pacuéra npuBenEHHOro COTIPOTHBIICHU TeIUIONepe/iaye HeOMHOPOXHBIX HAPYKHEIX CTEH 3aHHI
39. HecraumonapHslii Teroneperoc HCOZIHOPOIHOM ()parMeHTEe MOHOTHTHO-BO3BOIHUMBIX Hapy>KHBIX CTEH
3MaHUH ¢ BacalHBIM yTeIIeHueM

40. ®uzyko-MaTemMaTHYeCKas MOEND HECTALMOHAPHOr0 TEMIONePEeHOCa B HEOXHOPOHOM (parMeHTe CTEHbI
41. Knaccudukanus Metonos OKCTIEPUMEHTATIBHBIX McCe0BaMH. TerIoTeXHIYeCKHe HCTIBITAHMS CTEHOBBIX
KOHCTPYKIUI

42. MeTonb! pacuéta npHBEEHHOTO CONPOTHBIEHUS TEMIONEpeaaye SKPAaHUPOBAHHBIX 3aMKHYTBIX BO3IYIUHBIX
IPOCIIOeK

43. O630p IKCTIEPUMEHTANBHBIX HCCIEOBAHHI HECTaLMOHAPHOTO TEILI0-B/IaronepeHoca B n-3KPaHHPOBAHHBIX
Hapy>XHBIX OrpaXkAAIOIMX KOHCTPYKLMAX 3aHMi

44. Dusnko-MaTemMaTHUECKAS MOIED HECTAlHOHAPHOr0 TETI0-MACCONEPEHOCA B N-3KPAHHPOBAHHBIX HapyKHBIX
OTPOXAAOLIMX KOHCTPYKLMSX 30aHUM '

45. MmxenepHas MeToaMKa pacyera TNIPHBENIEHHOTO CONPOTUBJIEHHS N-3KPAHUPOBAHHBIX HapY>KHBIX OTpasKAaroIuX
KOHCTPYKUHAX 30aHUMN

46. Ouenka Tpe60BaHMii TerI0BOro KOM(}OpTa B OMeLIEeHHH TIpH [IAHEITBHO-TyYHCTOM OTOIJIEHUH-OXJTAXKIEHUN
TIOMEUeHU

47. O630p MCCIeN0BANMIT Ty YHCTO-KOHBEKTHEHOIO TEMI000MEHa B IOMEILEH M TIPH PaGoTe CHCTEMBI NAHEBHO-
JIyYHCTOr0 OTOIIEHUS-OXIIKISHUS

48. Metozp! pacyéTa Teruio- u XOJIOOOTAAYHU aHeNeH

49. BbI6Op M OLEHKA KPUTEPHS TEMTOTEXHHIECKO a3 dexTUBHOCTH cHcTeM NaHEJIBHO-JTyYHCTOrO OTOIICHHUS -
OXJIKACHHS IOMELUEHHH NP PA3THYHBIX T€OMETPHYEKHX TlapaMeTpax IIOMENIEHHUS, PAaCTIOIOKEHHH TIaHeTel,
TEMIepaType Temo- (XONON0-) HOCHTENS U TIPHPOLE TETLTOBO! Harpyske Ha oMelneHue

50. Pexxum obecneuenus BHyTpeHHUX TapaMeTpOB NpH COBMECTHOH paboTe KOHBEKTUBHOM CHCTEMb]

KOHJIHMIIUOHUPOBAHUSA BO3yXa H CUCTEMBEI NMaHEJIBHO-TTY4YHUCTOr O OTOIUVICHUA-OXJIAXKAECHUS C L0 BBI60pa
ONTHMAJIBHOTO COYETAHUS UX MOIIIHOCTHU

4.3 TexuoJorus BbISIBJICHHU A YPOBHSA OCBOEHMS TUCHMIIIHHBI

TexHomorus BBIABIEHHS YPOBHS OCBOSHHUS AHUCLATTHHEI IPHBOAUTCA B OHME OLEHOYHBIX CPELCTE (®0OC).
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5. YYEBHO-METOJIMYECKOE B HHP®OPMAIIMOHHOE OBECIIEYEHUE OCBOERMSI
JAUCIMILTAHBI (MOY JIST)

S.1. OcHOBHAs M XONMONHATEIbHAS JMTeparypa

OcHoBnas tuTeparypa

1. Menenuoga, H. JI. (c1. npert. ; HTACY (Cuberpun), kad. TermorazocHabkeHHe 1 BeHTHIALMS). OtomneHue
[OnexTpoHnHslit pecypce] : yue6. mocobue 1o Hanpasnenuto 270800.62 ("Crpourenscreo”) / H. JI. Menenuonsa ;
Hogocu6. roc. apXUTEKTyp.-CTPOMT. YH-T (CuGetpun). - HoocuGupek : HTACY (Cuberpun), 2013. - DnexrpoH.
TEKCT. - 6.11. '

2. Menenuosa, H. JI. (c1. npen. ; HTACY (Cuberpun), kad. TermorazocHabkeHHe 1 BeHTHIALMS). OTtomeHue :
y4e6. nocobue no Hanpasnenuro 270800.62 ("Crpourenscteo") / H. JI. Menenmuora ; HoBocu®6. roc. apxurekryp.-
CTpOMT. YH-T (Cuberpun). - Hoeocubupek : HTACY (Cuberpun), 2013. - 128 ¢. : mi. - bubnuorp.: c. 128. - ISBN
978-5-7795-0651-9 : 213.00.

3. Padaneckas, T. A. (kaHz. TexH. Hayk, fou. ; HTACY (Cuberpun), kad. TemnorasocHabkenue u BEHTHJISLIMSA).
Tenoeoti u ruapaBIMYECKHi pacueT BOTO-BOISHBIX TEIII00OMEHHHUKOB CHCTEM OTOIUIEHHUS 1 rops4ero
BOZOCHA0XKEHHS : yue6HOE MOCOBHeE Mo HarnpasieHuo 08.03.01 "Crpoutenscteo” / T. A. Pagansckas, B. B.
Bypues ; M-Bo 06pasoBanus u Hayku P®, Hosocu6. roc. apXHUTEKTYp.-CTPOMT. yH-T (CubcTpun). - HoBocubupek
HI'ACY (Cuberpun), 2015. - 128 ¢. - i1, Ta01. - Bubmuorp.: . 106-107. - ISBN 978-5-7795-0729-5 :142.0

4. Padansckas, T. A. (kaHz. TexH. Hayk, nou. ; HTACY (Cu6erpun), kad. TemnorazocHabkenue u BEHTHJISILINA).
TemnoBo#i 1 ruapaBIMYecKuil pacueT BOXO-BOASHBIX TEIIOOOMEHHHUKOB CHCTEM OTOILIEHMS ropsyero
BOZOCHAGKEHHS [DNEeKTPOHHBIIH pecypc] : yueGHOe nocobue no HanpasneHuo 08.03.01 "Crpourenscreo" / T. A.
Pagansckas, B. B. Bypues ; M-go obpasosanus u Hayku P®, Hosocu6. roc. apXUTEKTYp.-CTPOUT. YH-T
(Cubetpun). - Hosocubupck : HTACY (Cubetpun), 2015. - DnexTpoH. Teker. - ISBN 978-5-7795-0729-5 : 6.1.

5. Kans, 5. H. (kaHg. Texn. Hayk, npo¢. ; HTACY (Cubetpun), ka¢. TernoraszocHa6xenue u BEHTHIIALHMSA).
Tennomaccoo6meH : yueGHoe nocobue o Hanpasnenuio 270800.62 "Crpourenscreo” / . H. Kans, B. B. Bypues.
- Hosocu6upck : Cubnpunut, 2014. - 292 ¢. - L., OPTp. - Bubmuorp.: ¢. 273-274. - ISBN 978-5-94301-531-1 :
590.00.

6. JIyrun, Y. B. (kaHz. TexH. Hayk, nou. ; HPACY (Cu6erpun), kad. TerorasocHaGxenue u BEHTHIIALIAA).
Teopernyeckue 0CHOBBI co3nanus MHUKpOKIMMAaTa NOMEIIEeHHiH [DeKTpoHHsIH pecype] : yue6. mocobue no
Hanpasnenuto 270800.62 "Crpourenscreo”. Y. 1/ 1. B. Jlyrun ; HoBocwu6. roc. APXHUTEKTYP.-CTPOUT. YH-T
(Cuberpun). - Hosocubupck : HTACY (Cuberpun), 2013. - ONeKTpoH. TekcT. - 6.11.

7. Jlyrun, Y. B. (kaHa. TexH. Hayk, nou. ; HTACY (Cu6etpun), kad. TemorasocHabxenue u BEHTUIIALIA).
TeopeTuueckue ocHoBsI coznanus MHKpOKIMMATa NOMEIEeHH] : yueb. mocoGue no Hanpastenuto 270800.62
"Crtpourenscrso”. Y. 1 / H. B. JIyrun ; Hoeocu®6. roc. apXUTEKTYp.-CTPOMT. yH-T (CubeTpun). - HoBocubupek :
HI'ACY (Cu6erpun), 2013. - 92 ¢. : m. - Bu6uorp.: ¢. 92. - ISBN 978-5-7795-0653-3 : 116.00.

HOHOJ[HHTCJ’II:Haﬂ Jureparypa

1. Camapun, O.J.  Oronnenue, BeHTUAALMS 1 KOHAMLIMOHUPOBAHUE BO3yXa OOLIECTBEHHOrO 31aHUS
[SnexTponHsIii pecype] : yueGHO-MeTomuuecKoe nocobue / O. . Camapun. - Mockea : MockOBCKHIA
TOCY[apCTBEHHEIH CTPOUTENBHBIN YHUBEpCUTET, DBC ACB, 2015.-32c. (http://www.iprbookshop.ru/30449.html)
2. Kysumnos, }0. 1. OcHoBbl o6ecnieuenus MHKpOKIINMATA 30aHUH | y4eOHUK 110 Mporp. GakanaBpuara no
Hanipasieruto 270800 "Ctpoutenscteo” (mpodmis "TemorasocHabxenue 1 BeHTHILALMA") / O. S1. KyBimnos, O.
H. Camapun. - Mocksa : ACB, 2012. - 208 c. : 1., Tab1. - (Yuebuuk XXI Beka) (bakanasp). - Bunuorp.: ¢. 196-
197. - ISBN 978-5-93093-883-8 : 336.00.

3. JIyrun, . B. (nou. ; HTACY (Cubetpun), kad. Tenmnorasocuabxkenue u BEHTWIALMA). TeopeTHyeckue OCHOBBI
CO3MaHKs MUKPOKIMMAaTa NOMELIEHHH : yueb. mocobue. Y. 1/ U. B. Jlyrun ; HoBocu6. roc. apXHUTEKTYP.-CTPOMT.
yH-T (Cubetpun). - Hopocubupck : HTACY (Cubcetpun), 2010. - 96 ¢. : mn. - Bubnuorp.: c. 96. - ISBN 978-5-
7795-0495-9 : 81.00.

4. Mzenpt, I1.  KoHauuvoHupoBanue Bo3nyxa. Crmut- 1 VRF-myneTucmut-cicremsr / I1 Uzenst, V. ApHar ;
non pen. H. JI. Manogoii ; iep. ¢ nem. T. H. 3azaepoii. - Mockga - Texnocdepa , 2011. - 336 ¢. : ., Tab. -

(Bubnuoteka kiumarexHka). - Bubaworp.: c. 325-327. - ISBN 978-5-94836-252-6. - ISBN 978-3788077297
(Hem.) : 630.00.



MeTO,lefl‘leCKl/le YKazaHusa

1. TeopeTHueckue OCHOBBI CO3AHMS MHUKpPOK/IMMaTa NOMELISHUH [ DIeKTpOHHEL pecypc] : MeToguyeckue
yXa3aHus 10 BBINOJHEHHIO NPAKTHYECKUX 3aJaHui 10 qucuuruiHe "OCHOBBI 0GecIedenys MHKPOKJIMMATa
37aHui" 10 HanpaBIeHuo moaroToBku 08.03.01 "Crpourenscteo" (npodums "TerorazocHabkenue u
BEHTUJIAMA") BCeX GopM 06yueHns / M-Bo 06pasoBanus u Hayku PO, HoBocH6. roc. apXuTeKTyp.-CTpouT. YH-T
Kag. rernorasocnabkenns u BenTuisiLumy ; coct.: . B. Jlyru, E. JI. Andeposa. - HosocuGupck : HTACY
(Cubctpun), 2016. - DnekTpoH.

3

HOpMaTHBHaﬂ AOKYMEHTAI M A

1. TOCT 21.602-2003. IIpaBuna BBINOIHEHHUS paboueli TOKyMeHTaLMU OTOTIEHNS, BEHTUISIIHH 1
konnuuuonuposanus / Focerpoit Poccuu. - Bzamen TOCT 21.602-79 ; BBe. 01.06.03. - Mockea : ®I'VII LTI,
2004. - 35 c. - (MexrocyapcTBEeHHBIH cranpapr). - ISBN 5-88111-155-9 :422.00.

2.T'OCT 30494-2011. 3naHus >xunble U 0BLIECTREHHbIE. IlapameTprl MUKpPOKIMMATa B TOMeIIEHHAX / Mexroc.
CoBer 1o cTaHgapTH3aLKMH, METPONOTHHU U ceprucpukaumu (MI'C). - Bzamen I'OCT 30494-96 ; Ben. 01.01.2013. -
Mockea : Crannaprundopm, 2013. - 111, 11 c. : Ta6u. - (MexrocymapcTBeHHbIi cTaHzapT). - bubnuorp.: c. 11. -
1140.00.

3.TOCT 31168-2014. 3nanus sxunsie. Meton ONpPEACNCHHS YAEIBHOTO NOTPeOIIeHNUs TEIUIOBOM SHEPTHH Ha
oromtenue / Mesxroc. CoBet 1o cTannapTH3aLum, MeTposioruu u cepruduxanuu (MI'C). - Bzamen TOCT 31168-
2003 ; BBen. 01.01.2015. - Mockea : Cranpaprundopm, 2014. - 111, 20 c. : a6, rpad. - (MexrocynapcTBeHHBIH
ctanaapt). - bubnuorp.: ¢. 17. - 1780.00. :

4. CI173.13330.2016. BuyTpennue CaHNTAPpHO-TEXHUECKUE CUCTEMBI 3[aHHH : aKTyalTM3UPOBaHHAs PENAKLIHS
CHuIT 3.05.01-85 : BBen. 01.04.2017 / M-Bo CTp-Ba M JKHII.-KOMMYH. X03-Ba P®. - Mocksa : MuscTpoii Poccuu,
2016. -1V, 46 c. : Tabn. - (Ceox npapu). - Bubnmorp.: c. 45. - 2250.00.

5. CI130.13330.2012. BHyTpeHHuit BOZIONpPOBOA M KaHaNM3auus 3naHuid = Domestic water supply and drainage
systems in buildings : akTyanusuposannas penaxuus CHull 2.04.01-85* BBeA. 2013-01-01 / M-Bo peruoH.
pasBurus P®. - Mocksa : ITpocnekr, 2016. - 110 ¢. : Ta6u. - (Ceon mpagun). - ISBN 978-5-392-20844-9 : 200.00.
6. CI1 60.13330.2016. Otonnenue, BeHTUAAHUS 1 KOHIMLMOHUPOBAHHKE BO3NYXA : aKTyaTM3UPOBAHHAS PeNaKLIHs
CHuII 41-01-2003* : BBen. 17.06.2017 / M-po CTp-Ba U JKHIL.-KOMMYyH. X03-Ba P®. - Mocksa : Munperuon Poccun,
2017.-V, 76 c. : Tabn. - (Ceox npasm). - Bubauorp.: c. 75. - 4800.00.

7. CI1 50.13330.2012. TennoBas 3amuTa 31aHHii ° aKTyanusuposaHHas penakuus CHull 23-02-2003 : Been. 2013-

07-01 / M-Bo peruon. passutus PD. - Mockea - Munperuon Poccuy, 2013. - IV, 96 c. : Ta611. - (CBon npaBun). -
706.00.

5.2. Micnosb3yembie 6a3bl JAaHHBIX 1 HHOPMALHOHHbIE CHPAaBOYHbIE CHCTEMBI

Ta6auua 5.1 Mcnonssyemoe NIporpaMMHoe obecrieuenue

Ne Haumenosanue IMonTBepxnenne
0 /;1 MH(OPMALIMOHHBIX PECYPCOB JIMUEH3UH Konuuectro nuuensuit
1 2 3 4
1 |Windows XP Professional Cepruduxar or 20.08.2007 502
Ne42605370, Ceprudukar ot
17.07.2008 Ne44290964,

Cepruduxar or 26.09.2008
Ne44607324, AKT BBIMOTHEHHBIX
a6ot ot 16.08.2019r NeA6

2 |Office 2007 Professional Plus Ceprudukar or 20.08.2007 253
Ned2605370, Cepruduxar ot
17.07.2008 Ne44290964,
Ceptudukar or 26.09.2008
Ne44607324, AKT BBITIOSTHEHHBIX
abor ot 16.08.2019r NeA6

3 ['HeatSupply" Pacyer cucremsi CBUIETENBCTBO O pErHCTpaLHH 1000
TETUIOCHA0KEH U Ne2001611276, AXT BBITONHEHHBIX
pabot ot 16.08.2019r NeA6




|4 [ANSYS Academic Teaching advanced

[lorosop Ne2219-T10/2019-CPO |

50 ]

Tabnuua 5.2 Mcnone3yemble 6a3b! JaHHBIX U MHGOPMALHOHHO-CIIPABOYHBIE CHCTEMBI

No HaumenoBanue IMonreepsxnenue
0 /I_I MHGOPMALIHOHHBIX PECYPCOB JIMLIEH3UN Konuyectso nuuensuii
1 2 3 4
1 [[IpodeccronansHble cipaBoyHbIE CornaleHue o cCOTpyJHHYECTBE OT 50
cuctembl "Texakcneptr" yues. 19.10.2019 Ne 6/59-19
2 |[KoHcynbTaHT mwioc(obydeHue) Jlorosop Nel19/PJIT ot 01.09.2019 1 000
3 |HayuHas snexrpoHHas 6ubnroTeka Ceo6oaHo pacnipoctpansemas BT, 1 000
AKT BBITIOJIHEHHBIX PabOT OT
16.08.2019r NeA6
4  (Oduumnansueii caiitr TTTHTE Cro6oano pacnipoctpansemas B, 1 000
AKT BBITIOJIHEHHBIX PaboT OT
16.08.2019r NeA6
5 |CanuTapHo-TeXHHYECKHE PabOTHI
6 [[IpodeccroHaBHBIE CIPABOYHBIE CornaieHue o cCOTpyJHHYECTBE OT 50
cucteMsl "Texakcnept" yye6. 19.10.2019 Ne 6/59-19
7 |OneKTpOHHBII KaTanor 6MGIHOTEKH lorosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubcrpun) AKT BBINIOJIHEHHBIX paboT OT
16.08.2019r NeA6
8 [OnexTpoHHO-GHGIMOTEYHAs CHCTEMa JloroBop Ha NpefoCTaBIeHHe 1 000
[PRbooks IOCTyMa K 3JIEKTPOHHO-
OuOMIHOTeYHOM cucTeMe
[PRBOOKS ot 27.09.2019 Ne
5293/19 .

Tabmuua 5.3 Vicrionb3yeMble HHTEpPHET-PeCypChl

Ne Haunmenosaunue

HIACY (Cubctpun)

/i MH(MOPMALIMOHHBIX PECYPCOB Ccruika
1 2 3
1 [opran qucTaHUMOHHOTO 06YYeHHs http://do.sibstrin.ru

2 [HOCTPOMU - HallMOHAJIbHOE
00BeMHeHHe cTpouTeneit

http://nostroy.ru/

3 |®enepanpHOE areHTCTBO MO
TeXHUYECKOMY PEryJTHpPOBaHMIO U
METPOJIOTHHU

http://www.gost.ru/wps/portal/

5.3. Mem,zmqecxne PEKOMEHAAN MM IO OPraHM3auum H3YYCHHHA JUCHHMIIHHBI

Tabnuua 5.4 Mcnions3yemsle 06pa3oBaTesbHble TEXHONOTHH

HaumeHoBanue
Ne TexHonoruu Bun 3ansTuit Kparkas xapakrepuctuka
n/n
1 2 3 4

1. |AymuTopHble MOTOYHbIE 1

Mudopmanmonusle nekuy,

I'PYNIOBBIC 3aHATUSA B
CIICLIHATU3UPOBAHHBIX

NPAKTHYCCKUE 3aHATHUA

Ha nexuusax: ucnosns3oBanue My bTHMEUAHONO
NPE3EeHTalMOHHOr0 000PYIOBaHHUS ¢
[IEMOHCTpaLyel BUIeopusMoB, GpoTorpaduit,

KJ1accax

KOMIBIOTEPHBIX Npe3eHTaluii, Ha npakTuyeckux
BAHATHAX: OCBOCHHE KOHKPETHBIX YMEHHUH U
HABBIKOB 10 NPEJIOKEHHOMY TPENoiaBaTeneM
AJIrOpPUTMY.

2. [Meton npo6ieMHOro

[Ipobnemubie

CamocTosTensHoe HU3YYEHUE CTYJCHTaAMU
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HU3JIOKCHUA MaTepraia

VIEKUIWHA, IPAKTHYECKHE
BaHATUA

MaTepHasa JIEKLIMH C MOCeNyIoIel AUCKyccHeit
B aynuTopun. Opranusauus y4eGHoM paboTsl,
HanpapjJIeHHas Ha pellleHue KOMITJIEKCHOM
y4e6HO-I103HABaTEEHOM 3a0a4H Ha
NPaKTHYECKUX 3aHATHSX.

MuTepakTuBHas popma
[POBEICHMS 3aHATUH

Jlexuus-qucKyceus, TeKLus-
Oecena

JIexuus «oOpaTHOM CBA3MY, Ipeamnonarammas
0OCYKIEHHE CIIOPHBIX BOIPOCOB, BO3HUKAOIIMX
TP M3/I0XKEHUH MaTepyalia B ay JUTOPHH.
BcTpeur ¢ npencTaBuTeN MU IPODHIBHBIX
KOMIaHUM, IIOCELIEHHE CIIELUATU3UPOBaHHBIX
BBICTAaBOK.

JlucTanoHHOE 06yueHHe

CamocTosTensHas pa6oTa,
KypcoBas pabota

CamocTosTENEHO H3yYeHHe 00yYaIoUMHuCs
y4e6HOro MaTepuana B AMCTaHLMOHHOM PEKHMe
Ha nopTane http://do.sibstrin.ru/, camokonTpoNH
OCBOCHHS MaTepHasa C UCIIOJIb30BaHHEM
TECTOBOM Ga3bl OpTA/Ia AUCTAHLUOHHOTO
00y4€eHUs, KOHCYIbTALMH IO BBITOIHEHHIO
MPaKTUYECKUX 3aJaHUH U KypCOBOMY

[POSKTUPOBAHMIO B on-line pexxume.
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6. MATEPUAJIBHO-TEXHIYECKOE OBECIOEYEHWE
Tabimua 6.1 — MarepuansHo-TexHUYECKOE OGeCIeYeH e JHCLIUTUTHHBI

Haumenosanue cnieupansapix*
NIOMELIEHUH U TIOMELLEHUI 15
CaMOCTOATENbHON paboThI

OcHaleHye crienHanbHbIX MOMELIeH it 1 TOMeLeHUH IUIS CAMOCTOSTENBHOM
paboTsI

1

2

3nanue yye6HOro kopmyca no
yn.Jlenunrpanckas, 113, 243 ayp.
(CPC)

[lomeLeHre 18 caMOCTOSTENBHON paboTsl

KommnerorepHoe 06opynoBanue: Komnetotep 17 wr., npoextop 1 wr., sxpaH 1
LIT.; AKYCTHKA (PHOOPBI): aKyCTHYECKHE CHCTEMbI s ik 1
wr.;060pynoBaHKe A1 y4eGHOTO npouecca: Jocka ayaquropHas 1
mt.;MeGenb: cronsl 17 wr., cTyass 27 wr.

O61ee konmuuecTro MecT: 17

31anue nabopaTopHOro Kopiyca
no yi1.Typrenesa, 159, 151 ayn.
(JIexumy, 3aver)

YuebHas aynuropus ms TIPOBEICHM A 3aHATHH JIEKLIHOHHOTO THIIA, 3aHATHH
CCMHHApCKOTO THIIA, KyPCOBOTO NPOEKTHPOBAHKS (BBINONHEHHS KypPCOBBIX
paboT), rpyMIOBBIX 1 HHAMBULYATBHBIX KOHCYJIbTALUM, TEKYIIEro KOHTPOIS U
NPOMEXXYTOYHOI aTTECTALMH.

KomnerotepHoe 060pynoBanue: TMPOEKTOP 1 IUT., OrpTexHuKa 2 1WT., TeNIeRH30p
1 wr., Buneomaruurodon 1 wmr.;Mebens: wkad crennax 4 wr.;Pa3Hoe: cren
1 wrr., koHaUUKOHep 1 .

Obwiee konuyecTso MecT: 25

3nanue 1abopaTopHoro Kopmyca
no yin.Typrenesa, 159, 163 ayn.
(JIexuuu)

YueOHas aynuropus mns NIPOBEACHHMSA 3aHATHI JIEKLIMOHHOI'O THIIA, 3aHATHIA
CEMHUHAPCKOTO TUIA, KyPCOBOTO NPOEKTHPOBAHMS (BHINIOTHEHHUS KYPCOBBIX
paboT), rpYNMOBBIX 1 MHIMBHUY JIbHBIX KOHCYJIbTalMH, TEKYLIEro KOHTPOIS 1
[POMEKYTOUHOM aTTECTALIUY.

OO61uiee konuyecTBO MecT: 96

3nanue nabopaTopHoro kopryca
no yi1.Typrenesa, 159, 164 ayn.
(JIexuuy, 3auer)

VyebHas AYAATOPHA OIS NIPOBEACHUS 3aHATUU CEMHHApCKOro TUma,

PYTIOBBIX M HHAMBUIYANBHBIX KOHCYJIBTALMH, TEKYLEro KOHTpOJIA U
[IPOMEXYTOYHOM aTTEeCTALIUN
O061ee Konu4ecTBo MecT: 24

3nanue maGoparopHoro kopmyca
o yn1.Typrenesa, 159, 2606 ayx.
(Jlexuun, 3aver)

YuebHas ayquTOpHs 1M1 NPOBENEHUS 3aHATHI JIEKLIMOHHOTO THIIA, 3aHATHUI
CEMHHAPCKOr0 THIIA, KYPCOBOTO MPOESKTUPOBAHMS (BBIIONHEHHS KyPCOBBIX
paboT), rPYNIOBBIX ¥ HHAMBUIYATBHEIX KOHCYNbTALUMH, TEKYLIET0 KOHTPONS U
NPOMEKYTOYHOM aTTeCTALUY.

KomnbrotepHoe 060pynoBanue: npoexrop 1 wr.;PasHoe: creny 1 .

O6uiee KoMMYeCTEO MecT: 63

3nanue maboparopHoro kopryca
no yn.Typrenesa, 159, 265 ayn.
(JTexuum, 3aver)

YuebHas ayUTOpHs AN NPOBENEHUS 3aHATHI JIEKLIMOHHOTO THIIA, 3aHATHIA
CEMHHAPCKOr0 TUNA, KYPCOBOTO NPOEKTUPOBAHHS (BBIIONHEHHUS KYPCOBBIX
paGoT), TPYNIOBBIX M MHAMBHLYAIEHBIX KOHCYNbTALUM, TEKYLIETO KOHTPONA U
NPOMEXXYTOYHOM aTTeCcTal|H.

KoMneroTepHOe 060pynoBanue: Kommbrorep 8 wr.;Mebens: wkad 6 wr.

O61uee konuuecTBo MecT: 24

® CHCHHaJILHL[e TNMOMELEeHus — yqe6Hr>1e AYAUTOPHM A1 NPOBCACHUSA 3aHATHIA JICKIIMOHHOI'O THIIA, 3aHATHH
CCMHMHAPCKOro TuIa, KypCOBOIro IIPOEKTUPOBAHHUA (BLIHOJ’IHCHPIC KYPCOBBIX pa60T), TPYNIOBHIX U
HHIOUBHUOYAJIBHBIX KOHcyHLTaHHﬁ, TEKYIIETO KOHTPOJIA U HpOMeX(YTOLIHOﬁ aTTECTalMH, a TaK XK€ MOMELLEHUS p1aje: ¢

CaMOCTOATENbHOM paGoThI

ABTOp-paspaboTurk (Beayuii JIEKTOP)

P [~
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