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1. TACHIOPT PABOYEM IIPOI'PAMMBI AUCIAILIAHBI

Tabnuua 1.1 OcHoBaHye 115 peaH3aiyy TUCIHIUTHHEL

KO,E[ HalnpapJIEHUs IOATrOTOBKU/ CIICIHAJIbHOCTH

08.06.01

HanpasneHye NOArOTOBKK/ CHELHAIbHOCTS

Texuuka u TEXHOJIOTMH CTPOUTENHCTBA

YpoBeHb 06pazoBanus

[lonroroska Kanpos Beicieit Ksanuduxauuu

o1 pa3paboTki/06HOBIEHHS

2020

Tabnuua 1.2 CTpyKTypa AMCIHUIUTHHEL B COOTBETCTBHH C Y4eOHBIM IJ1aHOM

Bune! yue6HOM paboTsl, BKITIOYAs CaMOCTOATENBHYIO paboTy
00Y4aroKUXCsl ¥ TPYAOEMKOCTD JUCLATITHAHbI

Dopma obyyeHus:

OyHas OYHO-3a0YHasl 3a04Has
TpymoeMKocTs HUCIUIUTHHBL 3aYETHBIX STUHHII 6 6
AKaTEMUYECKUX 216 216
4acoB
KonrakThas pabota, |AymuropHas ITeKLIFH 40 12
Jac NpaKTUYEeCKUE
BaHATHS
lTabopaTopHsIi
NPaKTHKYM
Breaynuropnas
CamocTositensHas pabora, yac 176 204
Ta6nuua 1.3 OopmMbI KOHTPONS AUCLIMILTUHEL
Cemectp Dopma 06yyeHHs:
1 popMa KOHTPOIS
OYyHas O4YHO-3a0YHas 3a04Has
[EePUOABI KOHTPOJIS 6,7 cem 5,6 ceM
DK3aMeH (bI)
3a4€T (BI) 7 cem 6 cem

KypcoBas pabora

k<ypc0130171 IIPOEKT

B IMBUIYaNbHOE 3ananwe (xoHTpONBHAs paboTa)

Tabnuua 1.4 Bumel camocTosTenbHOM paboTHI

o Dopma 06yyeHus
Bun camocTtosTensHol paGoTsl Bun 3anstus Tun neprona
OoyYHas OYHO-3320YHas | 3a04Hag
IIoAroToBKA K NEKIMIM Jlexuu Teopemirseckoe
00yyeHue 96 124
Ilonroroska k 3auer 3ayer OK3aMEHaIMOHHBIE
y CecCHUH 80 80
Toro 176 204




2. TEJJb OCBOEHMS T CIVILIAHBI

2.1. Hens 1 3a5a4n 0CBOEHMS AUCIMNIHHLI

U3y4eHHe: 3Heprocheperaromero 060pyIoBaHus, PEKUMOB U TEXHONOTUH 06pabOoTKM BO3AyXa; HCCIENOBAHMIL 1
TEOPETHIECKUX OCHOB TePMOJMHAMHYECKHX HPOLIECCOB B CHCTEMAX O0ECIeUeH s MHKPOKJIUMAaTa; aJiITOPUTMOB,
TMPUMEHAEMBIX B COBPEMEHHBIX CHCTEMaX 00eCIIeueHns MUKPOKITIMATA, TEIUIO-BJIaroNepeHoca B MHOTOCIOMHBIX
OTPKAAIOMMX KOHCTPYKUMAX 3JaHHH; TEIUIONEPEHOCa B HEOTHOPOXHBIX MOHOJIUTHO-BO3BOJMMBIX HAPY>KHBIX

CTEHaX 30aHUM; TeIIOTEXHUYECKOM 3G PEKTHBHOCTH CHCTEM NTaHEIEHO-TYYMCTOrO OTOIUICHUS-0OXJIaXKISHHS
NIOMELIECHUIA.

3aauu OCBOEHUS JUCLMILTAHEL:

1. 3HaTh 3HeprocGeperaroimee 060opynoBaHue, TEXHOIOIHH pexKuMBI 06pabOTKU BO3yXa B CHCTEMAX
obecneyenus Mukpoxumara (COM)

2. 3HaTh YCTPOHCTBO M MPUHLMN NEHCTBHS NPUHUMIHATIEHON CXeMBI MHOrO(YHKLHOHATBEHOTO yCTpOMCTBa
06paboTKH BO3/MyXa TS CHCTEM OOeCHeUeH s MHKpPOKJIHMATa

3. 3HaTh CXeMBI OGBA3KH M PESKUMbI PaGOTEL 3HeprocGeperaromiero 060pyI0BaHuUs: BO3lyXOBO3YLIHBIX
PEKyNepaTopoB, TEMIOHACOCHBIX YCTAHOBOK :

4. 3HaTh PeXUMBI PAGOTH! YCTAHOBKH IPUTOYHO-BBITSOKHOR 006paboTku Bo3myxa

5. 3HaTh BO3NYLIHO-OTONHTEIBHO-0XTaJUTENBHYIO TEXHONOTHIO o6paboTku Bo3myxa

6. YIsyuuTs TeopeTHuecKHe HCCIeI0BAHMS TCPMOANHAMUYIECKHX MPOLIECCOB B CHCTEMAaX 06eCIeYeHHs
MHKPOKJIUMATa

7. BBIGMpaTh alropHTMEL, HCTIONB3yEMbIE B COBPEMEHHBIX CHCTEMaX aBTOMATH3MPOBAHHOTO YIIPaBIICHUS
CHCTeMaMH 00ecneueH s MUKPOKIMMATA

8. CocraBnare matemarnueckue monenn COM u MeToxbI TIOCTPOCHHUSA 3aBUCHUMOCTEM N0 SKCHEPUMEHTAILHBIM
JAHHBIM

9. YI3yuuTs 5KCIIEPUMEHTATBHBIE HCCTEIOBAHMS TEePMOAWHAMHYECKHUX MPOLECCOB B CHCTEMaX 06ecIIeYeHUs
MHKpPOKJIUMAaTa

10. M3yunTs MeTOABI HCCIIENOBAHMS 3ATIOMHEHMH OKOHHEIX IIPOEMOB € YNPaBIIeMbIMH TEIIOBBIMU
XapaKTepUCTHKAMHU

11. M3y4uTs Teruo-BiaaronepeHoc B MHOTOCTOMHBIX OrpaXXIAIOIIMX KOHCTPYKLHMAX 3HaHHMIA

12. AizyunTs TenmonepeHoc B HEOMHOPOAHBIX MOHOIIMTHO-BO3BOIUMBIX HAPY)KHBIX CTEHAX 3[aHMH ¢ (acagHbIM
yTeIUIeHHEM

13. YIzyuurs Temno-snaronepesoc B N-3KpaHUPOBAHHBIX OTPAKIAKOIIMX KOHCTPYKLMSX 30aHUM

14. Mi3yunTs coBpeMeHHBIE METOIBI pacyéTa U OLCHKY KPUTEPHS TEITIOTEXHUYECKOH 3)(EKTHBHOCTH cCHCTeM
TIaHENTBHO-JTYYHCTOrO OTOILIEHHS-OXJIAKAECHHUS TOMELIEHHI

15. M3yqnts pexumsl oGecriedenHs BHYTPeHHUX NIapaMeTpOB NPX COBMECTHOH paboTe KOHBEKTUBHOM CHCTEMBI
KOHAMLHMOHUPOBAHKS BO3MYXA M CHCTEMbI MAHEBHO-TY4HCTOr0 OTOILIEHUA-OXTAKIEHHS

2.2. Ilepeuens nuaHApyemMbIX Pe3yIbTaToB 00yYeHns N0 AUCHANIHEE (Monyr0), cOOTHECEHHBIX ¢
IIAHHPYeMBIMH Pe3yIbTaTaMH 0CBOEHHUs 00PA30BaTeIbHOM IporpamMmel

HaHunas qucumIMHa HaneneHa Ha (opMHpOBaHHE CIEAYIOMMX KOMIETEHIMI (B COOTBETCTBHH C YUeGHBIM
IJIAHOM, YTBEPXKAEHHBIM PEKTOPOM):

Tabauua 2.1 Kapra popMUpoBanus KoMmIeTeHIHiA 110 JUCUMITINHE

Koz u copepsxanue PacumgpoBka komneTeHIMy o kKoMIoHeHTaM
xomneteHuuu (mo ®I'OC ) (3HaTh, yMeTs, BageTs)
IUISl peaJIu3yeMOM JUCLUIUTHHEI

1 2
[IK-1 Bnanenue TeopeTHYecKMMM OCHOBAMH  BHATH: TEOPETHIECKHE OCHOBBI COBEPLIEHCTBOBAHMS MPOLIECCOB
CNELMabHOCTH, COOTBETCTBYIOLIEH M ONITHMH3ALMH PEXUMOB CHCTEM OTOIUIEHMS, BEHTHIALMH 1
HaIrpapIeHHIO MIOATOTOBKH, TOTOBHOCTE K KOHMLMOHMPOBAHHS BO3IYXa, MaTepHaJIbL, CXEMBI, TEXHOJIOTHH,
[PUMEHEHHUIO X Ha MPAKTUKE U MOCTOSHHASL 000pyniOBaHKeE M T.1I., HOBeilIMe pa3paGoTKH, IIEPCIIEKTHUBEI,
COTOBHOCTB K PaCIIMPEHUIO COOCTBEHHOTO METOZBI KPUTHHECKOTO aHAJIM3a U OLIHKH COBPEMEHHBIX
IMarasoHa CrieLMalbHbIX 3HAHUH U OTbITa HayIHBIX NOCTIDKEHHH, & TakKe METO/BI F€HEPHPOBAHMUS HOBBIX

et TIpH PELICHUH HCCIIEOBATEIBCKUX U NPAKTUYCCKUX 3a1a4, B




TOM YHCIIe B MC)KIII/ICLII/IHJ'II/IHapHLIX obnacTsax

yMETD: HCTIONE30BATE BOOGPaXKEHHE, HHUIIMHPOBATE
HOBATOPCKHE PELIEHHS, B3AUMHO COIJIACOBBIBATH PA3MUHbIC
(hakTOpBI; MHTErpUpOBaTH pasmHuHbIe (opMEI 3HaHuA M HaBBIKU B
HMCCIIENOBATENECKON NEATENbHOCTH; JeHCTBOBATH HHHOBALMOHHO
1 TEXHUYECKHM IPaMOTHO NPH HCIIONb30BAHMM CHIEIHAIBHBIX
BHAaHUH; coOupaTh HH(OpPMaLHIO, OnpenenaTs npob6iemsl,
PYUMEHATE aHAIIU3 U IPOBOMUTE KPUTHYECKYO OLIEHKY
[PO/ICTIAHHOH PabOTEI; aHATM3MPOBATH AbTEPHATUBHbIE
PAPUAHTDI PEIICHHS MCCIIeI0BATENBCKUX M PAKTHYECKHX 32141
BIIAZIETb: CIIOCOGHOCTBIO PUMEHATE 3HAHUS CMEKHBIX 1
COITYTCTBYIOLIMX TUCLMILTHH B UCCIIEAOBATENBCKOM
ACATENLHOCTH A PEILEHUS MCCIIe0BATENBCKUX 3214 B CBOEH
00JIACTH HCCIIENOBAHKS; CIIOCOBHOCTDIO K HOBBIICHHUIO
KBaTM(UKALUN U NPONOIDKEHHIO obpazoBanus

HAIIPaBJICHHIO NIOArOTOBKH

[1K-2 I'otoBHOCTE K MHHOBALNOHHOH, HAYYHO- [3HATB: HOPMATHBHEIE TpaBuia 0QOPMIICHHS HAaYYHO-
MCCIIENIOBATENECKOM M U3BICKATENbCKOM TCXHHHYECKHX OTYETOB; paspabaThlBaTh METOAMKH, MIIAHbI 1
ACATENLHOCTH 10 COOTBETCTBYIOIEMY POTPaMMbI HAYYHBIX HCCIEIOBAHHI; 3HATH H YMETh

pa3pabateiBaTh GpU3MYECKHE U MaTeMaTHYECKUE MOJENTH ABJICHUI
1 00BEKTOB, OTHOCAINUXCS K HaIpPaBJICHUIO UCCIIeOBAHHS,
CIOCOOBI PHKCALMM U 3aIUTEI OGBEKTOR UHTEIEKTYaNbHOM
COOCTBEHHOCTH

YMETB: TPOBOIMTE 0030PHI IMyGIMKALMIA O Teme UCCIIeIOBaHUS,
00pabaTsIBaTE MOy YeHHBIE pe3yJbTaThI, BECTH
Eubauorpaduyeckyro pabory ¢ npusneueHuEM COBPEMEHHBIX
TEXHOJIOTHii; IPOBOJUTE C60p, aHANKS 1 CHCTEMaTHU3ALHUIO
MaTepHaa 10 TeMe UCCIIeJOBAHHS; POBOLMTE U3bICKAHKS [0
OLICHKE COCTOSHMS H3y4aeMOro 06beKTa, NaTeHTHBIE
MCCIICNIOBAHMSA; OPTaHU30BBIBATE TIPOBEACHHE 9KCIIEpUMEHTA
MCTIbITAHHH, aHATM3UPOBATh U 0606WATE HX pe3ynpTaThl

BIIAIETh: METOJAMH OLEHKH MHHOBAlIMOHHOTO IIoTeHMana,
TEXHUKO-3KOHOMHUYECKOTO AHAJTH3a TPOEKTa; METOAaMH TEXHUKO-
OKOHOMHYECKOI0 aHaIu3a IpeajraraemMeix WHHOBaLMH

Tabaunua 2.2 Xapakrepucruxa y

OBHEH OCBOEHUS JUCIUTUTMHEI

YpOoBeHb 0CBOEHMS XapakrepucTuka
1 2

[Toporossrii JIOCTUrHY TBIN YPOBEHB OLIEHKH Pe3y/BTaTOB 0Gy4eHHs NOKa3kIBaeT, UTO CTYIEHT

(yIIOBﬂeTBOpHTeHBHO) 06s1anaeT HeO6XOMUMOM CHCTEMO 3HaHUH U BIIaIeeT HEKOTOPBIMH YMEHHUAMH 110
nncummm{e, CHOCOGCH TIOHHUMATHh U HHTepHpCTHpOBaTL OCBOGHH}/IO
MHDOpMAaIHIO.

[IponBHHYTHIIT JIOCTUIHYTBIN YPOBEHB OLIEHKH PpesysbTaToB 0Gy4eHus NokaskIBaeT, 4To CTYAEHT

(xoporo) [IPOZICMOHCTPHPOBAI INTy6OKHE NPOYHBIE 3HAHUS K Pa3BUTBIE NIPAKTHYECKUE

YMCHHS M HABBIKH, MOXKET CPaBHMBATb, OLIEHUBATD M BBI-OMpPATh METOABI peleHus
Ba/laHuH, paboTaTh LieIeHanpasIeHHo, HCTIONB3Ys CBS3aHHbIE MEXIY COGOM
bopme! npencrasnenus UHOOpMALIUH.

Y riy6nennpii
(oTMyHO)

JIOCTUIHYTHIH YPOBEHB OLIEHKH Pe3yJIbTaTOB 06yYeHHs CBUNETENBCTRYET O TOM,
1TO CTYIEHT criocobeH 06061IaTh U OLlEHUBATS MH(OPMALHIO, T0-Ty4eHHYIO Ha
OCHOBE HCCIIEJOBAHMS HECTAHNAPTHON CHTYALH; HCIIONb-30BaTh CBEICHUS U3
A3TTMIHBIX HCTOYHHMKOB, YCIIEUIHO COOTHOCS HX C NPEJIOKEHHOM CUTyalHeH.

Ipumeyanue.



1. KonuyecTseHHbIe okasaTeny YPOBHS OCBOEHHUS

SABIISIIOTCH 0a30BBIMH.

2. Ilo pewenmio kadenpsr Ha ocHoBe [ToMOKEHHS o
cornacosanuu ¢ npezcenarenem YMK daxynsrera

ITOKasarens MOryrt OBITE H3MCHEHBI.

2.3. MecTO qMCLIUILTHHEL (mony.

JAUCHHTIIUHEL 06y'~IaIOI.[II/IMI/ICﬂ, NPENCTaBIICHHBIE B KOJIOHKE 1,

PEHTHHIOBOM cucTeme cTynentos HTACY (Cuberpun) v npu
CHCTeMa GaLTBHOTO OLIEHHBAHKS U €& KOJTHYeCTEEHHELC

J) B CTPYKTYpPe OCHOBHOM 00pasoBaTenbHOM NporpaMMe!

I/Isyqe}me JUCHHIUIMHEI «COBepI.IIeHCTBOBaHI/IC NPOLECCOB U ONTUMM3ALUA PEXKHUMOB OTOITICHUS, BEHTHUIIALIMA U
KOHOUIMOHHUPOBAHUI» OCHOBAHO HA 3HAaHUAX, YMEHUAX H HaBBIKaXx, MOJIyYEHHBIX IIPHA U3YYEHHH

NPEAIIECTBYIOIHX U COIMyTCTB
Tabnuua 2.3 - Tpemmectryro

YIOIUUX TUCHUIUIHH U HCO6XOI[I/IMO IUI1 OCBOEHMS oCJIeaYOUWIUX AUCHUIIIMH.
e, COMMYTCTBYIOLIUE U oCIenyroIue JUCLIMIUTUHBI

Craryc qucuunumss! no Cemectp :
VI HanmenoBanue quctmmnvne u
Ne i/ (6asosas/sapuatusHas), o 03 3 dbopMEpyeMBIe KOMIETEHIHH
npaktuka, THA
2 3 4 5 6

IIpedwecmeyrouyue ducyunnumns::

1 BapuaTueHas yacts 3 3 O6paboTka sxcriepuMeHTATBHBIX JaHHBIX,
[LTAHHPOBAHHE SKCIIEPUMEHTA, IIOCTPOESHHE
MaTeMaTHieckoi Monenu (ITK-2)

2 Bapuatusnas yacts 4,5 TeruiocHabxeHue, BeHTHIALMS, KOHIHUUHOHHUPOBAHHE
BO3/yXa, rasocHabokeHue u ocsemenue (ITK-1, I1K-2)

3 BapuartieHas yacts 3 3 CoBpeMeHHBIH makeT KOMIIBIOTEPHBIX IIPOrpamMM ISt
PCUICHHA CTPONTENBHBIX 33124 (ANSY'S) (ITK-2)

4 Bapuatienas yacts 4, 5 Boznocnabxenue, kananusanys, CTPOMTEJIbHBIE CUCTEMBI
OXpaHbl BOIHBIX pecypcos (ITK-1, ITK-2)

S BapuaTtusHas yacts 2,3 4 TeopeTHyeckie OCHOBBI 3KOHOMHMYECKOl OLIEHKH
NPOEKTHBIX pemeHui (ITK-2)

6 Bapuarusnas yacte 4,5 ['MAPOTEXHIYECKOe CTPOUTENBLCTRO (IK-1, ITK-2)

7 BapuaTtueHas yacts 3 3 [ laTenTOBaHKE pe3ynsTaToB Hay4YHBIX HCCIIeIOBAHUI

IK-1)

8 Bapuaruenas yacts 4 4 [Ipumenenne TYIC u BIM texHonoruii
MCCIICMOBATENBCKHX 3a11a49aX rPanocTpouTesnscTsa (I1K-
2)

9 ["ocynapcreennas 1,2,3, Hay4no-uccnenosarensckas nestensnocts (IIK-1, IIK-

MTOroBad arrecTauus W4, 5 2)

Conymcemeyowue ducyunnunu::

1 Bapuaruenas yacts 6, 7 5,6  (CoBepuieHCTBOBaHHME TIPOLIECCOB U ONTHMH3ALIUA
peXUMOB TennocHabxenus (IK-1, TTK-2)

2 Bapuaruenas yacte 6, 7 5,6  [Meronp! ouncTku npupoaneix o (TK-1, IMK-2)

3 Bapuarusnas yacts 6, 7 5,6 ["106anbHbIe IPOGIEMBI OYMCTKH CTOYHBIX BOZ U
oGpaboTku ocankos (TK-1, ITIK-2)

4 Bapuaruenas yacts 6, 7 5,6  [BomoxossiicTBeHHOE H THIIPO3HEPTeTHYECKOE
crpoutenscteo (TIK-1, ITK-2)

5 Bapuaruenas yacte 6,7 5,6  [MmapomvHamuka moTOKOB. IlpuxnanHas Teopus
TypbynenTHocTH (TTK-1, ITK-2)

6 BapuatieHas yacts 6 TeriocnHaboxerue, BeRTHIALMS, KOHIHULIMOHUPOBaHKE
BO3Nyxa, rasocHabskeHue 1 ocBewenne (ITK-1, I1K-2)

7 Bapuarueaas yacts 6 Bonocnabienne, kananuzauus, CTPOMTEJIbHEIE CHCTEMBI
OXpaHbl BONHBIX pecypcos (TIK-1, [TK-2)

8 Bapuatusuas yacts 6 [ MApOTEXHUYECKOE CTPOUTENBCTRO (IIK-1, ITK-2)

9 BapuatusHas yacTs 6 ['unpasnuka u MHXCHepHas ruaponorus (TK-1, TK-2)

10 [IpakTuku 6 [ IpakTiKa 110 HoMy4YeHuo PO eCCHOHATBHBIX YMeHHui
M ONBITA PO(ECCHOHANIBHOMN AEATENBHOCTH (B TOM
uce nexaroruyeckas): Hayyno-opranusanuonnas




(I1K-2)

11

["ocynapcTBenHas
MTOroBas aTTecTalys

6, 7

Hay4Ho-HuccnenoBatensckas IesTensHOCT (IIK-1, ITK-
2)

Obecneuugaemsie (nocnedyrouyue) Qucyuniumnsi:

1 BapuatupHas yacte 7 TeruiocHaOxeHne, BEHTUIISALMS, KOHIMIMOHUPOBAHUE
BO3/lyXa, rasocHaGxxenue u oceerenue (TK-1, ITK-2)
2 BapuatuBHas yacts 7 BonocHabkenue, KaHAIN3aUKs, CTPOUTENBHBIE CHCTEMBI
OXpaHel BOAHBIX pecypcoB (ITK-1, ITK-2)
3 BapuatuBHas yacTs 7 ['nporexundeckoe crpoutenscteo (MK-1, TTK-2)
4 BapuatueHas yacte 7 ['Mppasnvka u MEKeHepHas ruaponorus (IIK-1, I1K-2)
5 [TpakTku 8 [ IpakTrKa Mo Moy 4eH IO MPOGeCCHOHATBHBIX YMEHUi
1 OTBITa MPOGECCHOHANBHOM AESTENLHOCTH (B TOM
uucie neparoruyeckas): Hayqano-opranusanumonnas
(1K-2)
6 ["ocynapcTBeHHas 8 [Tonroroska Hay4HO-KBATHUKALMOHHOM PaGOTHI
MTOrOBas aTTeCTALUs (AuccepTaliK) Ha COMCKaHME YUSHOM CTeneH
KanaunaTa Hayk (TIK-1, TTK-2)
7 DakynbTaTHBHbIE 8 10 DakynsTaTUB BEITyCcKarowei kaheapsi ([IK-1, I1K-2)
T CLIMIUTHHEI
8 8 10 [IpencrapneHre HAYYHOro JOKIANA 06 OCHOBHBIX

pE3ynbTaTax NOArOTOBJIIEHHOM Hay4HO-

KBaTHQUKAUMORHOM paboTsl (auccepramum) ([TK-1, ITK-
2) -




3. COOEPXKAHWE JUCITHILINHBI

3.1. Temb! y4e6HOH AMCUMIIMHDI (JTeKIMOHHbIE 3aHATHS)
Tabnuua 3.1 Tembl IEKUMOHHBIX 3aHATHIA

Ne n/n

HaumeHnosanue
pasnena JUCLIUIITNHBI
(Mo-myns)

Konuyectso 4acor no popmam o6yueHus

Tema u COLEPXKAHUE JIEKLIMOHHOIO 3aH-

KoHr. pa6

Cam. pab

THA

OYHas

OYH.-

3a04YHasgi3a0uHas

O4YHas

3a04Has|

OYH.-

3a04YHas

2

3

5

6

8

9

Iepras rpynmna
nepuoaa aTTecTauuu
(3a4eT)

3aouHas gopma (5 cemecrp, 6 cemectp),
ouHast (opma (6 cemecrp, 7 cemecTp)

CoBepIIeHCTEOBaHME
NPOLIECCOB U
ONTHMM3ALHA
pexxrmoB OBK

MHOrobyHKIHOHATEHOE YCTPOHCTBO
06paboTku Bo3ayxa. DHeprocbeperamomee
06opynoBaHHeDHeprocoeperaiomiee
o6opynoBaHue. JHeprocoeperarorue
TEXHOJIOTMH 00paboTKH BO3IyXa.
OHEeprocOeperaolue PexXUMBIL: JexKypHBI
PeXUM pabOoTEI, peXKUMBI IPEPBIBUCTOrO
OTOIUICHUA-OXJIAKACHHS ¥ BEHTUIALMA
MOMELICHHUH, PEXXUMBI PaGOTHI ¢ y4ETOM
ACCUMUITUPYIOILEH CrIOCOGHOCTH
BO3IYIIHOIO 00bEMA U
TEIUTOAKKYMYTHPYIOIIUX CBOHCTB
OrpaXKJatOLIMX KOHCTPYKLMI MOMELICHH.
[IpuHIMNUanEHas cxeMa MH

10

12

|\

CoBepIeHCTBOBaH e
MPOLIECCOB U
ONTUMHU3ALUSA
pexxumMoB OBK

OKCIIEpUMEHTAJIBHBIE UCCIIETOBAHMS
TEPMOANHAMMYECKUX TPOLIECCOB B
cucTeMax obecneyeHus

MUKpoknuMaTal IpyuHIMnUansHas cxema
PKCIIepUMEHTabHOR ycTaHoBkH COM,
BKJTIOYAOLIEH B cebs1 SHeprocGeperaroiee
06opymoBaHue. PexuMbl NPHTOYHO-
BBITSDKHON 06paboTky Bozayxa. Ilpurouno-
BBITSDKHAA 06paboTka BO3MyXa ¢
EepEeMEHHOM peuupKyauueit. Bosaymmo-
OTONHUTEIbHO-0XJIaUTEIbHAS TEXHONOT M
06paboTku Bo3ayxa. O630p MOTyYeHHBIX
PKCIIEPUMEHTATBHBIX JAHHBIX

10

14

(8]

CoBepLieHCTBOBaHME
MPOLIECCOB U
ONTUMHU3ALMSA
pexumor OBK

Teopernueckue uccaenosanus
TEPMOIUHAMHUYECKUX MPOLIECCOB B
CHCTeMax obecreyeHus
MHUKpokuMaTaOnpeneneHye Buaa
OKCIIEPUMEHTAIBHBIX KPHBBIX C LETIBIO
BBIABJIEHHS (QYHKUMOHATBHBIX
3aBHCHMOCTEH MEPEXOAHBIX MPOLECCOB,
nporexaromux B COM. IIpumenenue
TOYEYHOI'0 METOJAa HAMMEHBIIHX
KBAaJpaTOB /I OLEHKH pacnpeeeHus
OCPENHEHHBIX 3KCIIEPUMEHTAIBHBIX
BaBUCHMOCTeM. JlorucTuyeckas Kpupas
[omnepua. Kpusas ITepna-Puna IV.
MeToaB! MOCTPOSHUS 3aBUCHMOCTEH 110
PKCIIEpHMEHTAIIBHEI

10

14

S

COBCpIJJeHCTBOBaHPIe

[IPOLIECCOB U

Yrpasnenue cucreMamu hOpMHpPOBAHHS
MUKPOKIMMaTa MOMeIeHui T exHuueckue

10

14




ONTHUMU3ALMSA
pexumor OBK

PEeIleHHs PalMOHAIBHOTO HUCTIONb30BAHUS
1 9KOHOMUH SHEPrOPECYPCOB. AJNITOPUTMBI,
NpHUMEHAEMBIE B COBPEMEHHEBIX CHCTEMaX
ABTOMAaTH3MPOBAHHOTO YIIPaBJIECHHS
CHCTEMaMH 00ECTICUeHUSI MUKPOKIMMATA:
Ha OCHOBE MaTEMaTUYECKHX MOJEINEH,
OTpa)karolye GU3UUECKYIO CYLHOCTh
[POLECCOB, NPOTEKAIOLIUX B CHCTEMAX
obecrieyeH s MUKPOKIMMATa; Ha OCHOBE
COIIOCTABIICHUS C TAaHHBIMH 3KC

W

CoBepLIeHCTBOBaHKE
[POLIECCOB U
ONTUMU3ALHS
pesxumor OBK

ccnenoBaHue 3amoaHEHHHA OKOHHBIX
IPOEMOB C YIPaBIsIEMbIMH TEILIOBBIMHU
XapakTepucTuKaMUMeTonp! onpeneneHus
CTeNneHel YepHOThI MOBEPXHOCTEM
Marepuanos. MeTons! onpeneneHus
[POXOJSAIIEro IOTOKA JIy4YUCTOrO Teruia.
Teruonepenaya yepes 3anoaHeHUs
OKOHHBIX NMPOEMOB. Pacu&T TemnoBeIx
XapaKTEPUCTHUK 3alIOJIHEHUA OKOHHBIX
POEMOB C UCIIOIb30BAaHHEM
KPUTEPHAJIbHBIX 3aBUCUMOCTEH.
OKCIIepUMEHTABHBIE METOMBI
ONpeaeNeHUs TEIIOBBIX XapaKTePUCTHK
3ar0JIHEHHUH OKOHHBIX IIPOEM
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14

(@)

CoBepLIeHCTBOBaHUE
NpOLIECCOB U
ONTUMHU3ALHSA
pexumor OBK

Tenno-pnaronepeHoc B MHOrOCIOMHEIX
OrpaXKJAIOIIMX KOHCTPYKIMAX
3nanuiiBrara B orpaxmarommx
KOHCTPYKLIMAX 30aHUH. 3aKOHOMEPHOCTH
NepeHoca SHepruu M Berectea. Juddysus
BOZSIHOIO T1apa B cOpOUpYIOLIel cpene.
J[BIOKEHHE KalUUISPHOM BlIary.
OKCIEpUMEHTaJIBHBIE METO/IBI
uccrenoBanus KodddurmeHTos
BriaronepeHoca. Teopus noreHuuana
BJI2)KHOCTH. MeTonbl pacuéra BIa>KHOCTHO-
TETIOBOIO PEKUMa OTPaskJarOIIHUX
KOHCTPYKLMH 30aHHS
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14

~)

CoBeprueHcTBOBaHME
MPOLIECCOB U
ONTHUMHU3ALHSA
pexxumor OBK

TernnonepeHoc B HEOAHOPOMHBIX
MOHOJIUTHO-BO3BOAUMBIX HAPYXKHBIX
CTEeHaX 3/1aHUH ¢ (acaaHBIM
yrennenueMMeTons! pacyéra
[PUBENEHHOTO COTPOTHUBIICHHU
Terionepenaye HEOQHOPOIHBIX HAPYKHBIX
cTeH 3nanui. HecTaumonapuerii
TETUIONEPEHOC B HEOJHOPOIHOM
(bparMeHTEe MOHOTUTHO-BO3BOUMEBIX
Hapy>KHBIX CTEH 3aHUH ¢ (pacagHbIM
yremnenueM. Pusuko-MaTemMaTHyecKas
MOCTAaHOBKA 3a[Ja4M HECTaLIHIOHAPHOTO
TETJIONEPEHOCA B HEOAHOPOIHOM
dparmenTe creHsl. Knaccuukanus
METOJIOB 3KCIIEPHMEHTAIBHBIX

12

14

=]

CoBepLIeHCTBOBaHUE
MPOLIECCOB U
ONTHMH3ALHSA
pesxxumoB OBK

Teno-BnaronepeHoc B n-3KpaHUPOBAHHBIX
OrpaKAarOIIMX KOHCTPYKUMAX
3IaHuiMeToNb! pacuéTa NpUBEAEHHOTO
CONPOTHBIICHUS TEILTONEpeIaye

PKPaHHPOBAHHBIX 3aMKHYTBIX BO3OYIIHBIX

12

14




NPOCIOeK. DKCIIePUMEHTANTBHOE
MCCIIEI0OBAaHNE HECTALMOHAPHOIO TEIIO-
BJIArONEPEHOCA B N-3KPAHUPOBAHHBIX
HapY>KHBIX OIPKAAIOIINX KOHCTPYKIMAX
BoaHui. OU3NKO-MaTeMaTHYecKast
MIOCTAHOBKA 3a/1a41 HECTaLHOHAPHOTO
TeTI0-MaccolepeHoca B n-
PKPaHUPOBAHHBIX HAPY KHBIX
Orpa’kJAIOLIMX KOHCT

9CosepencTsoBanue [[laHeTbHO-TYYHCTOE OTOMICHHE- 6 1 12 14
MpOLIECCOB U OXJIKIECHHE TIOMEIEHMI
ONTUMU3ALIUS (TUTOOIT)Ownenka Tpe6oBaHMil TEILIOBOTO
pexxumor OBK Kombopta npu ITIOOIL. O630p
MCCIIeIOBaHUM JTyYHCTO-KOHBEKTHBHOTO
TeruioodmeHa npu pabore ITJIOOIT.
MeTone! pacuéra Temio- ¥ X0Non00TaYH
naHenei. OLeHKa KpuTepus
TETIIOTEXHUYECKOH 3P PEKTHBHOCTH
cuctem IIJIOOII npu pazmuysbIx
fapamMeTpax MOMEIIEHH, PACIIOIOKEHHU
NaHesel, TeMIepaType TEIIOHOCHTENS 1
TEIUIOBOM Harpysku. Paccmorpenue
pexuma
MTOro 40 12 96 124
Ilepras rpynna
nepuoaa aTTecTaANdM
(3auer)
Mroro 40 12 96 124

3.2. IlpakTHyeckne U ceMHHAPCKHE 3aHATHS M HX cofepxaHue
He npexycmotpeno.

3.3. JIaGopaTopHbIii IPAKTHKYM H ero coepxaHue
He npexycmotpeno.

3.4. Kypcosoii npoekr (paGora) u ero XapaKTepuCTHKA
He npexycmotpeno.

3.5. MapuBHAyanbLHOE 3aaHAE U €ro XapaKTepHCTHKA
He npenycmotpeno.




4. BBSIBJIEHUE PE3YJIbTATOB OCBOEHMSI JUCIILINHEI

4.1. Ilacnopr ¢onna oneHounbix cpeacts (POC) mo gucuunIAne
Tabmuua 4.1 - TTacopT $oHA OLEHOYHBIX CPENCTR (®OC) no gucuunnmHe

Konsr
HaumeHnoBanue
Ne ni/n| oueHo4HOrO CpencTea TexHomnorus Bun arrecranuu Buns! 3anatuit (bopMprevax
KOMIIeTeHLIM
2 3 4 5 6
1 [PabGouwas TeTpanp TpaguuuoHHas Texymuii koutpons  |CPC [TK-1, TIK-2
obpazoBarenbHas
[T€XHOJIOTUS :
2 |CobecenoBanue lHTepakTHBHAS Texymuit koutpons  [Jlexiuu [1K-1, [IK-2
oOpazoBaresbHas
[TEXHOJIOTHS
3 [Ox3amMeHaUMOHHbIE TpanuioHHas [TpomexyTouHas 3ayer T1K-1, TIK-2
OuneTs obpazoBarenbHas aTTecTalus
[TEXHOJIOTHSA

4.2 Bonpockl k 5K3ameny (3a4eTy)

IlepBas rpynna nepuoaa arrectanuu (3a4er) - 3209Has dopma (5 cemecrp, 6 cemectp), ounas dgopma (6
cemecrp, 7 cemecTp)

1. Sneprocbeperaromee o6opynosanne COM: peKyrepaTHBHEIe, PEreHepaTUBHBIE YTUIN3ATOPHI TEILIOTHI,
TEIUIOHACOCHBIE YCTaHOBKH

2. SHeprocGeperaroliye TeXHONIOrHI 00pabOTKK Bo3MyXa: GaiinacHpoBaHue KaMepbl OpOLIEHHs, [IepBasi ¥ BTOpas
PELHPKYJIAUNA, PEryTMPOBAHUE PACXO/a MPUTOYHOrO BO3AYXA B 3aBUCHMOCTH OT COJIeP’KAHHUA BPEIHOCTEH B
BO3/1yXe paboueii 30HbI

3. SneprocGeperatouue pesxumbl COM: ey pHBIH PeXuM paGoThl, PeXKHUMBI NPEPBIBUCTOTO OTOILIEHHS-
OXJIKNCHUSA U BEHTUIIALMM TIOMEIIEHHMH, PeXUMBI PaGOTHI C yYETOM aCCHMIIIAPYIOLIEH CTIOCOGHOCTH BO3AYIIHOTO
00BbEMa U TEMI0aKKYMYJIHPYIOLMX CBOHCTB OrpaKAAOLIKX KOHCTPYKIMH ITOMEIIEHHS

4. IlpyHUMNHanbHas cXeMa MHOTO(YHKLMOHATBHOTO YCTPOHCTEA 00paboTKHU BO3AyXa /15 CUCTEM 0becrIeyeH s
MHKpOKIUMATa

5. Cxema 00BA3KU M peXKMMBI paGOTBI BO3MYXOBO3yILHOTO peKyneparopa B IPUHLMITHATILHOM CXeMe
SKCIepUMEHTaNbHON ycTaHoBKM COM

6. Cxema OOBA3KM U PeXKHUMBI PabOTHI PEKyTIEpaTopa ¢ IIPOMEXKYTOUHBIM TEMIOHOCHTENEM B NPHHLMIHATBHOM
CXEMe 3KCIEpUMEHTANBHON ycTaHoBk COM

7. Cxema OOBS3KH M P&XHUMBI PaGOTHI TETUTOHACOCHOH YCTAHOBKH B NPHHIMIIMAIBHOM CXeMe 3KCIIEPUMEHTAIBHOMN
ycranoeku COM

8. KpyrioromuuHsiii pesxiM NpUTOYHO-BHITSKHOM 06paboTku BO3/yXa: IPOBETPHBAHUE IIOMEILEHHUS TIPH
TIOZIIEpy>KaHHH B [IOMELICHUN 32IaHHOH TEMIIEPaTyphI C MCTIOB30BaHIEM TONBKO HAPY’KHOTO BO3yXa

9. KpyrnoroaudssIii peskiM NPHUTOYHO-BBITSKHOM 06paGOTKH BO3MyXa: CO3aHHE B 00CTy’KUBaeMOM MOMELIEHUH
AucOanaHca NaBIeHNH Pa3IHMYHOM NONAPHOCTH 32 CYET H3MEHEHHUS HaropOB NPUTOYHOrO U BBITSKHOIO BO3TyXa
10. KpyrnoronuHslit peskaM IpHTOYHO-BBITSKHOM 06paboTKu BO31yXa: H3MEHEHUE BO3LYX006MEHA B TIOMELIEHHH
B 3aBHCHMOCTH OT TeMJIO- U BIIarOU30BITKOB, a TAKKe OT KOHLEHTPALMH BpeIHOCTeH

11. IpurouHo-BEITsSHKHAS 06PaGOTKa BO3yXa C MEPEMEHHOM peLUpKyILHeit

12. Bo31yHO-0TONMUTENBHO-0X/IaAUTEbHAS TEXHOOrHs 06paboTKH BO3/yXa: BO3AYLIHOE OTOILIEHHME-
OXJIZXKICHUE NOMELUEHHMS NIPU MCTIOB30BaHUM TETLIOBOTO HACOCA B PEXHUME HATPEBA HITH OXJIAXKIEHUS

13. BoszyuHO-0TOMMTeNBHO-0X 1A ITe IbHAS. TEXHOIOTHS 06paloTKH BO3AYXa: YaCTHUHAS BEHTHJIALIAA
006CITyKUBaeMOro MOMeLIEHUS

14. Bo3/tyHO-0TOMHTENBHO-0X 1A IUTe b HAS. TEXHOIOTHs 06paloTKH BO3yXa: H3MEHEHHe BO3yX000MeHa B
TIOMCIICHNH B 3aBUCMOCTH OT TEIUIO- H BIIarOM30BITKOB, a TAKKEe OT KOHLEHTPALMH BPEXHOCTEH

15. OG30p 1 aHaNK3 SKCIIEPUMEHTAIBHBIX TaHHBIX BO3/IYLIHO-OTOMHTENBHO-0XIANATE5HON TeXHOMOrMH
o6paboTku Bo3ayxa

16. Onpenenenue Bua SKCIEPUMEHTATBHBIX KPUBBIX C LIE/IBIO BHIABICHHS (byHKLMOHAIBHBIX 3aBUCUMOCTEH
NIePEXOAHBIX MPOLECcCoB, MpoTekaromux 8 COM
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17. IIpuMeHeHHe TOUEYHOrO MEeTO A HAMMEHbLIHX KBaJ[paTOB I OLIEHKU Paclpe/ieNIeHHs OCPeXHEHHbIX
SKCIIEPUMEHTANBHBIX 3aBUCMMOCTE '

18. Jlorucruyeckas kpusas Fomnepua mis ananusa KBaJpaTHYHOTO OTKJIOHEHHS OT SKCIIEPUMEHTANBHBIX JaHHBIX
19. Kpusas Iepna-Puna IV mns ananusa KBaJZIpaTH1HOTO OTKIOHEHHS OT SKCIIEPUMEHTABHBIX JAHHBIX

20. MeTozB! MOCTPOEHMS 3aBHCUMOCTE T10 9KCHEPUMEHTATILHBIM JaHHBIM

21. Meron Hynesoro nopsaxa Hennepa-Muna mis anmnpoXCUMaLK 3KCIIEPUMEHTAIBHEIX JaHHBIX

22. TexHUYECKHE PEILEHHS PALMOHATBHOTO MCIIOIb30BAHHS H 9KOHOMHH 3Hepropecypcos B COM

23. ANropuT™el, puMeHseMbIe B COBPEMCHHBIX CHCTEMaX aBTOMATH3UPOBAHHOTO yripaeienuss COM: Ha OCHOBe
MAaTeMaTHECKHX MOAIENIEH, OTpaKaroIHe (PUSHYECKYIO CYIHOCTh nponeccos, nporekaromux 8 COM

24. ANropuTMEL, IPUMEHSIEMBIE B COBPEMEHHBIX CHCTEMAX 4BTOMATU3UPOBaHHOrO ynpasienuss COM: Ha ocHOBe
COMOCTABNICHMS C NAHHBIMH SKCIIEPUMEHTA Ha PeaIbHOM (DH3HYECKO MOLE/H

25. Meronp! onpeneneHus crenedei YEPHOTHI NOBEPXHOCTEH MaTepuasnonr

26. MeTozp! onpeenenus NpoXoasIIero moToka JIYYHCTOrO Tera

27. Tennonepesaya yepes 3am0JHEHHAS OKOHHBIX IpOEMOB

28. Pacy&T TeroBbIX XapaKTEPHCTHK 3aI0HEHHil OKOHHELX IIPOEMOB C HMCIIONB30BAHMEM KPUTEPHATBHBIX
3aBHCHMOCTeit

29. OKCepUMEHTaTBHBIE METOMIBI OIpEACICHHUs TEIUIOBBIX XapaKTEPUCTHK 3aII0THEHMM OKOHHBIX NPOEMOB.
30. OnpeneneHue TeMI0HEPreTHYECKUX TOKa3aTeNel 3JaHUA

31. Bnara B orpaxaarommx KOHCTPYKLHUAX 3MaHUM

32. 3akoHOMepHOCTH NepeHoca SHEPruM U BellecTBa

33. luddysus BogsHoro napa s copbupyroeii cpezie

34. IBwkeHue KalMIAPHOM BIArd B CTEHOBBIX KOHCTPYKLMAX 30aHUMH

35. DkcnepuMeHTaIbHEIE METOMBI HCCIENOBAHMS K03 P HIIEHTOB BlIaronepeHoca

36. Teopus noTeHNHaNa BIQKHOCTH

37. MeTonps! pacuéTa BIaXKHOCTHO-TEMIOBOr0 PEeXHMa OrpaXkJaroluX KOHCTPYKIMI 3MaHus

38. Merozs! pacuéra npHBeIEHHOTO CONPOTHBIICHHUS TEILIONepejaye HEOMHOPOAHBIX HAPYKHBIX CTEH 3aHHii
39. HecrauuonapHslii TenonepeHoc B HEOHOPOJHOM ()parMeHTe MOHOIUTHO-BO3BOIUMBIX HapY>KHBIX CTEH
30aHuM ¢ hacamHbIM yTeIIeHHeM

40. ®usMKo-MaTeMaTHYECKAS MOJEID HECTAlMOHAPHOrO TEIUIONEPEHOCa B HEOAHOPOAHOM (parMeHTe CTeHsI
41. Knaccudukauus Metonos SKCNEPHUMEHTANIBHBIX UCCIeN0BaHUH. TenIoTeXHUYECK e MCTIBITAHUS CTEHOBEIX
KOHCTPYKLIME

42. MeTtonp! pacuéra NpuBeAEHHOrO CONPOTHBIICHHS TEIIONepeaye SKPAHUPOBAHHBIX 3aMKHYTBIX BO3YLUHBIX
NpOCIIoeK

43. O630p 3KCMEPHMEHTATBHBIX UCCIIEIOBAHUI HECTALMOHAPHOTO TEILIO-BIArONEPEHOCa B N-3KPaHUPOBAHHBIX
Hapy>XHBIX OrPOXAAIOMINX KOHCTPYKIMAX 3AaHMIMA

44. OuzMKo-MaTeMaTHYECKAs: MOJIENb HECTALMOHAPHOr0 TeIIO-MaCcCONePeHOCa B N-3KPAHUPOBAHHBIX HAPYKHBIX
OrpaXXJatoUIMX KOHCTPYKLMAX 30aHUH

45. UmkeHepHas METOMKA pacyeTa TNIPHUBEAEHHOTO CONPOTHBIIEHHS N-3KPAHUPOBAHHBIX Hapy>KHBIX OrpaKTAOIIX
KOHCTPYKLIMAX 30aHHI

46. OueHnka TpeGoBaHMI TEIUIOBOrO KoM($opTa B OMeLLEHHH NPH NIaHEJIbHO-TyYHCTOM OTOILIEHUH-OXTXKIEHUN
MMOMEIlEeHU

47. O630p HccneNOBaHuit TyYHCTO-KOHBEKTHBHOTO TEII00GMeHa B MOMELIEHUH NPH paboTe CUCTEMBI MTAHEIBHO-
JIY9HCTOrO OTOIICHUS-OXJIAKACHHS

48. MeTonbl pacuéra Temo- M XONOXOOTIAYH aHe ek

49. Be160p H OLIeHKa KPUTEPHS TEIUTOTeXHHYECKOl s dexTrBHOCTH CHCTEM MIaHEJIbHO-JIyYHCTOTO OTOMIEHHS-
OXJIACHHS TIOMELIEHHH NPU Pa3IUYHBIX T€OMETPHYEKHX IapaMeTpax NOMEeLIEeHH s, PaCTIONIOKEHUH NaHeJIell
TeMIepaType Temo- (X0J1010-) HOCHTENS ¥ NPUPOJE TETIOBO Harpyske Ha oMelleHue

50. Pexxum obecriedenus BHYTpeHHUX I1apaMeTpoOB NIPH COBMECTHOH paboTe KOHBEKTUBHOM CHCTEMEI

KOHAMLMOHUPOBAHUSA BO3QyXa U CUCTEMBI IMMaHEJIbHO-TYYHUCTOIO OTOIUIEHUA-OXJIKACHHUS C LIEJIBIO BLI60pa
ONTHMAJILHOI'O COYETAHUA UX MOIIIHOCTHU

2

4.3 TexHoorns BbISIBJICHUS YPOBHS OCBOEHHSA AUCHMIITAHBI

TexHonorus BBIABNCHNS YPOBHS OCBOEHHS MUCLMILTAHEL TIPUBOJUTCS B YOHMIE OLEHOYHBIX CPELCTR (®OC).
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5. YYEBHO-METOJAWYECKOE H HH®OPMAIMOHHOE OBECIIEYEHIE OCBOERIISL
JMUCIUILIAHBI (MOLY JIST)

S.1. OcHoBHASI U ONOJHHTEHLHAS JiaTeparypa

OcHoBuast 1uTepaTypa

1. Mepennosa, H. JI. (ct. npen. ; HTACY (Cubcerpun), xad. TennorazocHabskenue u BeHTHIALMA). OToruieHue
[OnexTponHsIii pecype] : yue6. nocobue o Hanpasneruio 270800.62 ("Crpoutensctso™) / H. JI. Menenuosa ;
Hogocu6. roc. apxurextyp.-cTpour. yH-T (Cubctpun). - Hopocubupck : HTACY (Cuberpun), 2013. - DnexTpoH.
TEKCT. - 6.11.

2. Mepennosa, H. JI. (ct. npen. ; HTACY (Cubcerpun), xad. TennorasocHabskenue u BeHTHIAUMA). OTomneHue :
y4€6. nocobue no Hanpasneruio 270800.62 ("Crpomtensctro”) / H. JI. Menenuosa ; Hopocu6. roc. apXUTEKTYP.-
crpour. yH-T (Cuberpun). - Hopocubupck : HTACY (Cubetpun), 2013. - 128 ¢. : mn. - bubnuorp.: ¢. 128. - ISBN
978-5-7795-0651-9 : 213.00.

3. Pagansckas, T. A. (xaHz. TexH. Hayk, 1OLL. ; HTACY (Cu6ctpun), kad. TemnorasocHabxkeHue u BEHTHIIALNSA).
TenoBol u ruapasIMdeCcKyii pacueT BOXO-BOASHBIX TEII00GMEHHUKOR CHCTEM OTOILIEHHS U FOPAYETO
BOZIOCHA0XeHHS : yuebHOe ocobue Mo HanpasieHuo 08.03.01 "Crpoutenscteo” / T. A. Padpansckas, B. B.
Bypues ; M-Bo o6pazoanus u Hayku P®, Hosocub. roc. apXUTEKTYp.-CTPOHT. YH-T (CubcTpun). - HoBocubupek :
HI'ACY (Cubetpun), 2015. - 128 c. : ., Ta6. - bubworp.: c. 106-107. - ISBN 978-5-7795-0729-5 - 142.0

4. Padanbckas, T. A. (KaHx. TexH. Hayk, nou. ; HTACY (Cu6erpun), kad. Temnorasocuabxense u BEHTHJISILINSA).
TenoBoi 1 runpaBIMYECKHit pacueT BOXO-BOASHBIX TEII006MEHHIKOR CHCTEM OTOILIEHHS U FOPAYETO
BOZIOCHa®KeHHs [ DNeKTPOHHBIH pecypce] : y4eGHoe nocobue no Hanpasnenuo 08.03.01 "Crpoutensctso" / T. A.
Pacdaneckas, B. B. Bypues ; M-Bo obpasoBanus u Hayku PD, Hosocub. roc. ApXUTEKTYp.-CTPOUT. YH-T
(Cubetpun). - Horocu6upck : HTACY (Cuberpun), 2015. - Snextpon. Teker. - ISBN 978-5-7795-0729-5 - 6.11.

5. Kang, S1. H. (kaHz. TexH. Hayk, npod. ; H'ACY (Cu6erpun), kad. TerorasocHabskenue u BEHTHIALIHA).
TennomaccoobmeH : yue6HOE mocobue mo Hanpasnenuto 270800.62 "Crpourenscreo” / 5. H. Kans, B. B. Bypues.
- HoBocubupck : Cubnpunt, 2014. - 292 ¢. - HIL., IOPTP. - bubnuorp.: ¢. 273-274. - ISBN 978-5-94301-531-1 -
590.00.

6. JIyrun, U. B. (kaHz. Texs. Hayk, mow. ; HTACY (Cubctpun), kad. TemnorazocHabxenue 1 BEHTUISALMSA).
TeopeTuueckue 0CHOBBI co3nanus MHKPOKIIMMATa NOMeIIeH I [DNeKTpoHHBIH pecypc] : yue6. mocobue 1mo
Hanpasnenuto 270800.62 "Crpourenscreo”. U. 1/ U. B. Jlyrun ; HoBocu6. roc. ApXHUTEKTYp.-CTPOUT. YH-T
(Cubetpun). - Horocubupek : HTACY (Cubetpun), 2013. - DnekTpoH. Teker. - 6.11,

7. JIyrun, W. B. (kaHg. Texs. Hayk, gou. ; HTACY (Cubctpun), kad. TennorazocHabxeHue u BEHTHIISALHSA).
Teopetnueckue ocHOBBI co3nanus MHKpOKIIMMATa NOMEIIEHHH : y4e6. mocobue no HanpapneHnto 270800.62
"Crpourenscrso". U. 1/ U. B. JIyrun ; Horocu6. roc. ApXHTEKTYp.-CTPOMT. YH-T (CubcTpun). - HoBocubupcek :
HI'ACY (Cuberpun), 2013. - 92 ¢. : m. - BuGnuorp.: c. 92. - ISBN 978-5-7795-0653-3 : 116.00.

I[OIIOJIHHTCJILHaﬂ Jiareparypa

1. Camapun, O.[1.  OtonneHue, BEHTUNAMS 1 KOHIMIMOHUPOBaHUE BO3/yXa OOLIECTBEHHOTO 3IaHHU
[SnexTpoHHEIi pecype] : yueGHO-MeTOAMUECKOE T0COBHE / O, H. Camapus. - Mocksa : MoCkOBCKHi
TOCYRapCTBEHHBIH CTPOMTENBHBIH yHUBepcuTeT, 95C ACB, 2015. - 32 c. (http://www.iprbookshop.ru/30449.htm1)
2. Kysmunos, }O. SI.  OcHoBbI 06ecnieueHus MUKpPOKIINMATa 31aHui ' y4e6HUK 1o nporp. 6akanaBpuara rno
Hanpasnenuto 270800 "Crpontensereo” (mpodris "TennorasocHabkenue u BeHTHIAUMA ") / FO. 5. Kysmmnog, O.
M. Camapun. - Mocksa : ACB, 2012. - 208 ¢. : L., Ta6u. - (Vaebuuk XXI Beka) (bakanasp). - Bubauorp.: c. 196-
197. - ISBN 978-5-93093-883-8 : 336.00.

3. JIyrun, Y. B. (now. ; HTACY (Cuberpun), kad. TemmorasocuHabskenue u BeHTHWIAUMA). TeopeTHyeckue OCHOBEI
CO3NIaHNA MUKPOK/TMMATa NOMeIeHHii : yueb. nocobue. U. 1/ H. B. Jlyrun ; Hoocu6. roc. APXUTEKTYp.-CTPOMUT.
yH-T (Cubetpun). - Hopocubupek : HTACY (Cuberpun), 2010. - 96 ¢. : mn. - Bubnuorp.: c. 96. - ISBN 978-5-
7795-0495-9 : 81.00.

4. Mzenet, I1. - KoHnuuuoHHpoBaHue Bo3ayxa. Crutur- 1 VRF-mMyneTucnnut-cuctems: / I1. Uzenst, V. ApHar ;
nox pex. H. 1. Manogoii ; nep. ¢ mem. T. H. 3azaeBoii. - Mockga - Texnocdepa , 2011. - 336 c. : wi., T261. -

(Bubnuoreka KMmaTexHuKa). - Bubnuorp.: c. 325-327. - ISBN 978-5-94836-252-6. - ISBN 978-3788077297
(1em.) : 630.00.



Meronnueckue ykazanus

1. TeopeTuteckue OCHOBBI CO3AAHMA MUKPOKIMMATA OMEIIEHHUI [OnexTpoHHbIi pecype] : MeToIUYECKHE
YKa3aHH: [0 BBINIOJHEHMIO MPAKTHYECKMX 3aJaHMi 110 AucuMIUIHHE "OCHOBBI 06eCIeYeHu s MUKpOKJIMMATa
30aHHH" 1O HanpaBNeHuro oAroToeky 08.03.01 "Ctpourensereo” (mpodmis "TemorazocHabxenue u
BEHTHIALMA ") BCeX hopM 06ydenus / M-Bo o6pasoBanus 1 Hayku P®, HoBocu6. roc. apxurekTyp.-CTpouT. YH-T,

Kad. Tennorazocnabkenns u BeHTHISALMY | cocT.: F. B. Jlyrun, E. JI. Andeposa. - Hosocu6upck : HTACY
(Cuberpun), 2016. - DnekTpoH.

Hopma’msﬂan AOKYMEHTa s

1. TOCT 21.602-2003. IIpasuna BbINONHEHUS paboueii MOKyMEHTAMK OTOTIEHHS, BEHTUIAINN 1
KOHHUMOHKMpoBanKs / 'ocetpot Poccun. - Bzamen TOCT 21.602-79 : seen. 01.06.03. - Mocksa : OI VIT LTI,
2004. - 35 c. - (MexrocynapcTBeHHEI crannapr). - ISBN 5-88111-155-9 :422.00.

2.TOCT 30494-2011. 3nanus >kxuible 1 061IeCTBEHHbIE. IlapameTpe! MUKpOKIMMaTa B oMeleHusx / Mexroc.
Coger 10 cTaHnapTH3aLMK, METPONOTHH U cepruukauu (MI'C). - Bsamen TOCT 30494-96 ; Bren. 01.01.2013. -
Mockea : Crannapruadopm, 2013. - 111, 11 c. : Ta6. - (MexrocynapcTBeHHEI cTaHnapT). - Bubnmorp.: c. 11. -
1140.00.

3.TOCT 31168-2014. 3nanus >xunsie. Merton ONpEAeNIeHUs yNENbHOrO NOTPe6IeH)s TEeIUIOBOM SHEPTHH Ha
oromenue / Mexroc. CoBeT 1o cTaHIapTH3aLKH, MeTposoruu u cepruduxanmu (MI'C). - Bzamen T'OCT 31168-
2003 ; Beex. 01.01.2015. - Mockesa : Crannaptundopm, 2014. - 111, 20 c. : Ta6., rpad. - (MexxrocynapcTseHHsIi
cTangapr). - bubnuorp.: c. 17. - 1780.00.

4. CI1 73.13330.2016. BuyTpennue CaHUTapHO-TEXHUYECKME CHCTEMbI 31aHHH : aKTyaIM3HUPOBAHHAA PeJaKLks
CHulII 3.05.01-85 : BBen. 01.04.2017 / M-Bo CTp-Ba ¥ JKHJI.-KOMMYH. X03-Ba P®. - Mocksa : Munctpoit Pocenu,
2016. - IV, 46 c. : Tabn. - (Ceox npasmu). - Bubnuorp.: c. 45. - 2250.00.

5. CI130.13330.2012. BHyTpeHHHi1 BOXONPOBOL M KAHATH3ALHS 3nanui = Domestic water supply and drainage
systems in buildings : akTyanusuposannas pegaxums CHull 2.04.01-85* - BBen. 2013-01-01 / M-Bo peruos.
pasButus P®. - Mockea : [Tpocnekr, 2016. - 110 c. : Tab1. - (Ceon npaeu). - ISBN 978-5-392-20844-9 : 200.00.
6. CI1 60.13330.2016. Otonnenue, BeHTUNALMS 1 KOHIMLMOHHPOBAHHUE BO3AYXA : AKTYaTU3UPOBAHHAS PeaKLHs
CHuII 41-01-2003* : Been. 17.06.2017 / M-Bo CTp-Ba U JKUJI.-KOMMYyH. X03-Ba P®. - Mocksa : Munperuon Poccun,
2017.-V, 76 c. : Tabx. - (Ceom npaBun). - Bubmmorp.: c. 75. - 4800.00.

7. CI150.13330.2012. Tenosas 3awmura 30aHMi aKTyanusuposaHHas penaxkuus CHull 23-02-2003 : Been. 2013-

07-01 / M-Bo peruoH. passurus P®. - Mockga : Munperuon Poceun, 2013. - IV, 96 c. : ta6. - (Con npaswun). -
706.00.

3.2. Mcnonb3yemple 6a3bl JAHHBIX U MH(OPMANMOHHbIE COPABOYHBIE CHCTEMBI

Tabauua 5.1 Mcnosns3yemoe porpaMMHoOe obecrieyere

Ne Haumenoaunue IonTeepsxnenue
h /;1 MH(OPMALMOHHBIX PECYPCOB JMLEH3UH Konuuectpo nuuensuii
1 2 3 4
1 |Windows XP Professional Cepruduxar or 20.08.2007 502
Ned2605370, Cepruduxar ot
17.07.2008 No44290964,
Ceptuduxar or 26.09.2008

Ne44607324, AKT BBIMOJHEHHBIX
pa6ot ot 16.08.2019r NeA6

2 |Office 2007 Professional Plus Ceprudukar or 20.08.2007 253
Ne42605370, Ceprudukar ot
17.07.2008 Ne44290964,
Ceprudukar or 26.09.2008
Ne44607324, AXT BBIIOTHEHHBIX
pabot ot 16.08.2019r NeA6

3 |"HeatSupply" Pacuer cuctemsr CBHIETENECTBO O PErkCTpanyH 1 000
TEIIOCHAOKEHUS Ne2001611276, AKT BBINOTHEHHBIX
pabor ot 16.08.2019r NeA6
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Tabnuua 5.2 Mcnonbsyemsle 6a3bl JAHHBIX U MH(OPMALMOHHO-CIPABOYHEIE CHCTEMBI

No Hanmenosanue IMonTBep:xnenue
o /;1 MH(OPMAIIOHHBIX PeCypCcoB JIHLICH3UH KonngecTso nuuensuii
2 3 4
1 [Mlpodeccronanshble cipapouHkie Cornanrenue o coOTpyIHUYECTBE OT 50
cuctems! "Texskcnepr" yueb. 19.10.2019 Ne 6/59-19
2 [KoucynpTauT muoc(obyyenmue) Jlorosop Nel9/PJI/T ot 01.09.2019 1000
3 [Hayunas snextponHas 6ubamoTeka CeoGoaHo pacipoctpansemas B]I, 1000
AKT BBIIOJHEHHBIX paboT OT
16.08.2019r NeA6
4 |Oduumansuerii caiit T'TIHTE CBoGoHO pacnipocTpansemas B[, 1000
AKT BBINIONHEHHBIX paGoT OT
16.08.2019r NeA6
5> _|CaHuTapHO-TeXHMYECKHE PaGOTEI
6 [podeccronansHble crpapodHbIe Cornammenue o coTpyHHYECTBE OT 50
cuctembl "Texskcnept" yyeb. 19.10.2019 Ne 6/59-19
7 [OnekTpoHHBIH KaTanor 6U6IHOTEKH orosop ot 20.10.2016 Ne16816 R 500
HI'ACY (CuGerpun) AKT BBITIOJIHEHHBIX paboT OT
16.08.2019r NeA6
8 [OnexTponHO-6M6MMOTEUHAS CHCTEMA JloroBop Ha NpefoCTaBIeH e 1 000
IPRbooks JIOCTYyIa K 3JIEKTPOHHO-
OHONHOTEYHOM cHCcTEeME
[PRBOOKS ot 27.09.2019 Ne
5293/19

Ta6nuua 5.3 Mcnonssyemsie HUHTEPHET-PECYPCHI

No HaumenoBanue
; MH(OPMAIMOHHBIX PECYPCOB

Ccpuika
n/n
1 2 3
1 Topran mucTaHUMOHHOrO 0GYYeHUs http://do.sibstrin.ru
HI'ACY (Cu6crpun)

2 [HOCTPOM - HallHOHAJIbHOE
o6beIMHEH e CTpoHTe el

http://nostroy.ru/

3 |@enmepansHOE areHTCTBO Mo
TEXHUYECKOMY PErYJIHPOBAHUIO U
METpPOJIOrum

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

5.3. Meroanyeckue pexomMenIanum mo OPraHM3auud U3yYeHHs AUCHMILTHHLI

Tabnuua 5.4 Ucnons3yembie 06pa3oBaTeNbHbIE TEXHOIOIUH

HaumeHopanue
No TexHonoruu Bun zansruii Kparxkas xapakrepucruka
/1
1 2 3 4

1. |AyauTopHsie noTouHsie u
rPYINIIOBBIE 3aHATHS B
CreHaTU3UPOBAHHEIX
K1accax

IHpOpManHOHHbIE NeKiuH,
MPAKTHYECKHE 3aHATHS

Ha nexuusx: uenons3oeanue MYJIBTUMEOUHHOrO
[IPE3EHTaLIHOHHOIO0 00OPYAOBAHHUA C
AICMOHCTpaluel BUAeO0hUIBMOB, GoTorpadui,
KOMIIBIOTEPHBIX Mpe3eHTaluii, Ha npakruueckux|
BaHATHAX: OCBOEHHE KOHKPETHBIX YMEHHH u
HABBIKOB I10 NPEAJIOKEHHOMY TpenofaBaTeieM
anropurmy.

2. [Metox npobaeMHOro

[Tpo6nemurie

CaMOCTO}ITCJ'IBI-Ioe H3y4YEHHe CTYIEHTaMH
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HM3JIOKEHUS MaTepHaa

VICKLIAHU, MPAKTHYECKUE
BAHATHS

MaTepHana JEeKIUUH ¢ MOCHeAyIoLel AUCKYCCHeH
B ayquTopud. OpraHusanus yueGHoH paGoTl,
HaIpaBJIeHHas Ha PeICHHE KOMILIEKCHOM
y4€6HO-TT03HABATENbHOM 3a1aUH Ha
NPAKTHYECKUX 3aHATHSAX.

utepaktuBHas popma
[POBENEHUS 3aHATHH

JleKLUs-AUCKYCCHs, TeKIHS-
Oecena

lexuus «oOpaTHOit CBS3M», Opeanonaramomas
06CY>KNEHHE CIIOPHBIX BOMPOCOB, BOSHHKAIOLHX
(pH U3JI0XKEHUHM MaTepHalla B ay JUTOPUH.
BcTpeun ¢ npencTaBUTENsSIMY NPO(UIBHBIX
KOMITaHHUH, OCELIEHUE CIIeLUATU3MPOBAHHBIX
BBICTABOK.

JlucTaHIHOHHOE 00yUeHHe

CamocTosTensHas paGora,
KypcoBasi paboTa

CaMOCTOSATENBHO H3yYeHHe 06y YaloIUMUCH
y4e6HOro MaTepHana B AMCTAHIMOHHOM PeXHMe
Ha nopraie http://do.sibstrin.ru/, camokonTpons
OCBOEHHS MaTepuana ¢ UCTIOIb30BaHUEM
TECTOBOM 0a3bl MOpTaNa JUCTAHLHOHHOTO
00y4YeHHs, KOHCYJIBTALMH IO BBIMOTHEHUIO
NPAaKTUYECKUX 3aJaHUI U KypCOBOMY

NPOSKTUPOBAHMIO B On-line pexume.
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6. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHME
Tabnuua 6.1 — MatepuaneHo-TexHHYeCKOe 0GecHeyeHHe JUCLUTTHHEI

Haumenopanue crienmanpHeix*
NIOMEUIEHU I M MOMELEHHI TS
CaMOCTOATENILHON PaboTEI

OcHalleHue crienuanbHbIX TIOMELIEHH! ¥ IOMEIIEHHH IS CAMOCTOSTEBHOM
paboTeI

1

2

3naHue yue6HOro Kopyca no
yn.JIenunrpanckas, 113, 243 ayn,.
(CPC)

[loMerenue i caMoCTOsTEbHOM paboTeI

KomnbrorepHoe o6opynopanue: KoMnbroTep 17 wr., npoexrop 1 wr., sxpan 1
IT.; AKYCTHKA (IPHOOPEI): aKYCTHYECKHE CHCTEMbI s nk 1
T.;O60pyRoBanue W1 y4eGHOro mpowecca: [ocka aynuTopHas 1
r.;Me6ens: cronsl 17 mr., CcTynbs 27 .

Obiee konmyecTso Mect: 17

3nanue naboparopHoro kopmyca
no yi.Typrenesa, 159, 151 ayp.
(JIexuuu, 3aver)

YaeOHas aymuTopus s npoBeneHus 3aHATH JICKLIMOHHOTI'O THIIA, 3aHATHIA
CEMHHApCKOr0 TUIA, KyPCOBOTO MPOEKTHPOBAHUS (BBITIONHEHHS KYPCOBBIX
paboT), TPYNIIOBBIX ¥ HHIMBHILYATEHBIX KOHCYNbTALUM, TEKYILIEro KOHTPONIA U
[POMEKYTOYHOM aTTEeCTALUH.

KomnbrorepHoe o6opynosanue: NPOEKTOP 1 INT., OrpTeXHMKa 2 WIT., TeleBU30p
1 ., Buneomaruurodon 1 wrr.;Mebens: ka¢ cremnax 4 wr.;PasHoe: crenn
1 wr., kouguuKOHep 1 wiT.

Obmee KonMYecTBO MecT: 25

3nanue naGoparopHoro kopmyca
no yn.Typrenesa, 159, 163 ayx.
(JIexuun)

YueGHas aymuTopus s npoBeseHns 3aHATHH JIEKUMOHHOI'O THIIA, 3aHATHIHA
CEMUHAPCKOr0 TUIIA, KyPCOBOTO MPOEKTHPOBAHHA (BBIIONIHEHHS KyPCOBBIX
paGoT), rPYNMOBBIX M MHAMBHAYATEHBIX KOHCYNIBTALMiA, TEKYILEro KOHTPOJIS U
[POMEKYTOYHON aTTECTALUH.

Ob1mee KoaMyecTBO MecT: 96

3nanue n1abopaTopHOro Kopmyca
1o yi1.Typrenesa, 159, 164 ayn.
(Jlexuun, 3auer)

YuebHas aynuropus s NPOBEACHHS 3aHATHH CEMUHAPCKOrO THIIa,
[PYNIOBBIX ¥ MHAUBUIYAIBHBIX KOHCY/IbTALIHI, TEKYLUErO KOHTPOJIA U
[POMEKYTOYHOM aTTecTaluu

OO11ee kKonuyecTBO MecT: 24

3nanue naboparopHoro xopmyca
1o yn.Typrenesa, 159, 2606 ay.
(Jlexuuu, 3auer)

YuebHas ayauropus nis TNIPOBEACHHSA 3aHATHHI JIEKLMOHHOIO THITA, 3aHATHIA
CCMHHApCKOro TUMA, KypPCOBOrO NPOEKTHPOBAHHS (BbIIONIHEHHS KYPCOBBIX
paboT), rpynmoBkIX U MHIMBHNYaBHBIX KOHCYIIbTALMH, TEKYIIEro KOHTPOIS 1
NPOMEKYTOYHOM aTTECTALIHM.

KommerotepHoe 060pynoBanue: npoekrop 1 wr.;Pasuoe: creny 1 wr.

OG11ee KonM4YecTBO MecT: 63

31aHue nabopaTopHoro kopmyca
o yi.Typrenesa, 159, 265 ayn.
(JIexuuu, 3auer)

YueOHas ayIMTOpHs 471 NPOBENEHUS 3aHATHI JIEKLIMOHHOTO THIIA, 3aHATHI
CEMHUHAPCKOr0 THIIa, KyPCOBOTO MPOSKTHPOBAHHM (BBIIONHEHHUS KyPCOBBIX
paoT), TPYNIIOBBIX M MHAMBHLYATbHBIX KOHCYNIBTaLWM, TEKYILEro KOHTPOJIA U
[IPOMEKYTOYHOH aTTECTALMH.

KomnbroTepHoe 060pynosanue: xoMneroTep 8 w.;MeGens: wkad 6 wr.

Ob611ee konu4ecTBo MecT: 24

* CreuuanbHple IOMELIEHNs — yue6HbIe ayRMTOPHH [T NPOBENCHHS 3aHATUH JIEKLIMOHHOTO THIIA, 3aHATHI
CEMHMHApPCKOro TUNa, KypPCOBOIO NPOEKTUPOBAHUS (BBIIOIHEHHE KyPCOBBIX paboT), rPyNIIOBBIX U
MHIMBUNYaJIbHEIX KOHCYBTaMM, TEKYIIEro KOHTPOMS U MPOMEKYTOYHOI aTTECTallMK, a TaK JKe MOMEIEeHUS I

CaMOCTOATENbHON PaGoTHI

ABTOp-pazpaboTyuk (BemyLumii JIEKTOp)

o J.b.Yanaes
®HO

Q@onﬁ;rc;)
¢/
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