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BBenenue

[IporpamMMa KaHIMATCKOro SK3aMeHa 10 CIIEIMAILHOCTH COCTaBJieHa Ha OCHOBA-
HUU:

— denepalbHOTO roCyAapCTBEHHOTO 0Gpa30BaTEeLHOTO CTaHAapTa BBICLICTO 00-
pa3oBaHus 1O HAMPABJICHUIO MOATOTOBKH 08.06.01 «TexHuka ¥ TEXHOJOTHUU
CTPOMTENBCTBaY (YPOBEHB MOATOTOBKH KalApoB BpICIIEN KBaTU(UKAINK), YTBEP-
JKIEHHBIM nprKa3oM MUHHCTEPCTBA o6pasopanusi ¥ Hayku P@ oT «30» urond
2014 1. Ne 873 ¢ U3MCHEHUAMH U JIOTIOJIHCHUAMH OT 30 ampens 2015 r.;

— TlacopTa Hay4HOW CHEHUATBHOCTH 05.23.03 «TerutocHa0 KeHUE, BEH TH-
NaLus, KOHIAIIMOHMPOBAaHKUE BO3yXa, ra3ocHa0 )KeHUe U OCBEILICHUC);

4 B coorBe Tc TBUK ¢ OIIOIT BO ypoBHs MOAro TOBKH KaApoB BBICIIIEH KBalH-
buxauuu (actimpanTypsl) B CI'TY umenu [arapuna }O.A. Mo HanpasJICHUIO
08.06.01 «TexHHKAa M TEXHOJOTHH CTpPOUTENILCTBAY, HanpasJIEHHOC TH
05.23.03 «TernocHabxeHue, BEH THIALNL, KOHIUIIMOHUPOBAaHHE BO3MyXa, Ta-
30cHA6 JKEeHHe ¥ OCBEeILIeHUE», y TBEP K ACHHOHU [TepBBIM MTPOPEK TOPOM YHUBEP-
cuTeTa «25» cenTa6psa 2015.

B OCHOBY Hac TOSIIeH MPOrpaMMBbl MOJIOKCHBI 6a30BbIE pa3lelbl C TPOH-
TenbHOH TerioGU3nKY, a3PONHHAMHIKH, METOAOJIOTHH TUIPaBIMIECKUX, AKY-
C THYeCKHX ¥ CBE TOT eXHMYECKHX pacdeT OB, TEXHOJIOTHH NpUMeHeHUA ¥ (Qu-
3UKO-XHMHYECKHX CBOMC TB FOPIOYHX ra3oB, Mapo-rasoBble TeIUIOBhIE YC TaHOB-

KH, OCHOBBI OXPaHbI OKPY X atoLieH CPENbI.



1. OTonjienue

[TpuHIUNBI Aeiic TBUSA U KiaccuPUKalus CUCTEM O TorieHus. [Ipun-
UITHAJIBHBIE CXEMBI CHC TEM BOJSHOIO, MAPOBOr0, BO3AYILIHOIO, JyYUC TOTO, Ia-
30BOT0 ¥ MEYHOr'0 OT OIJIEHUs. LleH TpaibHble U MEC THBIE CUC TEMBI O TOILIE-
Hus. CoBpeMeHHbIE U NEpPCHEK TUBHBIE CUC TEMBI O TOIJIEHUS JXHUJBIX, o0lie-
C TBEHHBIX, MPOM3BOJAC TBEHHBIX M CEJIbCKOXO35MC TBEHHBIX 3[aHUU U COOpY-
XK CHUH.

ONeMEeH Thl CHCTEM LEeH TPaJbHOrO U MEC THOTrO O TOIJIEHHUS M HX OC-
HOBHBIE XapaK TEPUCT UKHU

I'uapaBnvyecKuil peXX UM CHUCTEM, pacyeT IpaBU TAllMOHHBIX M Hacoc-
HBIX CUC TEM BOJISSHOTO O TOTUJICHHS.

TemnoBoi peXxUM NpU MaHEJbHO-IyYUCT OM O TOIICHHH.

IToHsi TME O Hale )KHOC THU CUC TEM.

[TyckoBOe ¥ 3KCIUTyaT allMOHHOE Kayec T BEHHO-KOJIMYeC TBEHHOE peryJiu-
poBaHHE TEIJIOO TAa4Yd CHCTEMaMH OTOIUICHHS, Y4eT pacxola TeIlIo THI.

3Heproc6epe JKEHHUC TIPU MPOCK TUPOBAHUHU U IKCIIya TAallMH CHCTEM O TOIIJIE-

HUS.
Hamnanka cuc tem.

Hcnonws3oBanue HE T PaIuIMOHHBIX UC TOYHHUKOB 3HCPrUu.

2. BenTHasiHsA U BO3AYLIHBIA PEXKUM 30aHHS

Canmn TApPHO-TUTHEHUYECKHE U TEXHOJOTMYeCKHEe OCHOBBI BEH THUJISILIUHU.

BSPBIBO- H I10XapoomnacHOC Th rasoB, MapoB U IIBLIH, IIOC T ynaromux B IIOMeE-

HICHHC.

Knaccudukanus cuCT €M BeH TUISIHH.
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Caoiic TBa BIa’)XHOTO BO3Ayxa Kak pabodero Tejga BeH THJSIMOHHBIX
nporeccoB. TernyoBol, BIa’XHOC THBIM ¥ Ta30Bbld PEIKUMBI BEH THIHPYEMOIO
noMmelnieHusi. TpeOyeMblid U pacye THBIH BO3IyXOOOMEH B IOMELIEHHH IO OC-
HOBHBIM BPEIHOCTSIM: TEIJIOTe, Biare, ra3am, nblid. Hect annonapHeii pe-
UM BEH THJIUPYEMOro NoMelleHus. ABapuiiHas BeH TUJISALIUS.

AdpoIiHAMUYEeCKHE OCHOBBI OpraHU3alliyi BO3MyX000MeHa B OMELICHHH.
AsponvHaAMHYEeCKUE XapaK TePUCTUKU MPUTOYHBIX U BBITS XKHBIX CTPYH.
JIBMKeHHe BO3ayXa BOJW3U BBITS KHBIX U MPHUTOYHBIX O TBepc THH. KoHBek-
T UBHBIE C TPYH.

OcHOBHBIE TOJIOKEHHE IO KOHC TPYMPOBAHUIO BEH TUISLIMOHHBIX CHUC-
TeM 31anus. KoHC T pykuus U obnac TU IPUMEHEHUS BO3AYLIHBIX U BO3IYLIHO-
T € IJIOBBIX 3aBeC.

A3poMHAaMHUYEeCKUH pacyeT CHUCTEM BEH THJISALMU C I'PAaBUT a LTUOHHBIM
1 MeXaHUYEeCKUM I00Yy KJIeHHeM IBH KeHHUs Bo3ayxa. [IHeBMO TpaHcnopT ma-
Tepuanos. [lonbop moOyau Tenelt ABM X €eHUS BO3LyXa.

YcTpolic TBa Uil HarpeBaHUs BO3/yXa U y TUIM3auuu Temua. [IpuHinu-
NUajJbHble CXeMBl, KI1acCUpUKalLUs, KOHC TPYK TUBHOE YC TPOIC TBO U pacye T.
Knaccudukanus, KOHC TPyKIMs U NPUHLMN JeicC TBUS (UIbTPOB U CUCTEM
10 OYHUC TKE BO3/IyXa O T BPEIHBIX IPUMECEH.

AdpollMHaMUYeCKHe XapaK TEpUC TUKU 3/1aHHS, MOJCITUPOBaHHE MPOIIEC-
COB a3pPOJMHAMHUKH 3aHUs U NPOMILIOIAA0K. J[aBneHue Bo3ayxa Ha orpajxie-
HUS 3[aHUS.

HcnelTanne M HanafKka BeH TUJISLMOHHBIX CHCTEM W 00OpyIOBaHUS.
OKCIUTya TAallUOHHOE PErylIupOBaHHE CUCT €M MEXaHHYECKOM M €C TeC TBEHHOM
BEH THUJISILIUU.

OcHOBBI M€ TOJIOB pacye Ta pacCerBaHHs BPEIHBIX BBIOPOCOB B a TMO-

C(bepe. DKoJiornyeckas OII€CHKa CUCTEM BEH TUJISLIUU.

3. KonauuuoHupoBaHHe BO31yXa H X0J100CHAGKEHHe
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Temno- ¥ MaccooOMeH Me Xy Bia>XHBIM BO3IYyXOM M BOJIOH, pac TBOpa-
MH coJieif, TBepAsIMu copOeH TaMH. MoJieny TEeIJo- ¥ Maccolepefalyu B ar-
napa Tax KOHIULIHOHUPOBAHUS, peJebHEIE PABHOBECHBIE COC TOSHUS.

[Tpouecchl KOHAWIMOHUPOBAHUS BO3dyXa B LEH TPAJIBHBIX M MeC THBIX
cuc TeMax Konauuuonupoanus Bozayxa (CKB). IlpuHuMNManbHbIE CXEMBI U
pemenns CKB B 3maHusX pa3nu4yHoro HazHayeHus. Me To/ibl pacye Ta.

PacueT ¥ moabop HUC TOYHMKOB XOJOJOCHA0 KeHHA. XO0JIOM0- U TEMJIO-
cHa0 )KeHHe LIeH TPaJIbHbIX, MEC THHIX U IIeH TpanbHo-Mec THBIX CKB.

Dddex TuBHOE ucnoib3oBanue u dkoHoMHus sHepruun B CKB. Ouenka
>Q(PEK TUBHOCTH U TEXHHUKO-9KOHOMHYECKOH LeNecooOpasHOCTH CHCTEM
y THIW3AlMU TeIUIoT bl. KOHC TpyK THBHBIE OCOOEHHOC TH M M€ TOJBI mojabopa
yC TPO¥C TB JUISl Y TUJIM3ALUKA TEIJIO THI.

ABToMa TH3anus mporeccoB peryinuposanusi pabo el CKB. CoBpemen-
HBIE CHC TeMBI ¥ nporpamMMsbl ynpasineHus CKB.

Wcnpl TaHWe, HalaJka ¥ PeryJupoBaHUE CE30HHBIX M KPYIVIOTOAWYHBIX
CHC TE€M KOHAMIIMOHUPOBAHUS BO3/yXa.

TemnoBeIe HacOCkl, BUXpEBbIE TPYOHI.

4. TemyiocHa0xeHne

Termodukanuus U 1eH TpalUu30BaHHOE T eIJIOCHA0 KeHHe KaK OCHOBHOE
HarpasJlieHHe B HeprocOepe )XKeHUHU ropojioB U npoMeiiiuieHHoc TH. Cxema T
U PallOHHOM KO TeJNbHOM, OCHOBHOE M BCTIOMOTa TeJbHOe 00opynoBaHue. CXeMEI
BKIroYeHHs1 TOL ¥ pallOHHBIX KO T€JIBHBIX B CHC T€MBI LIEH T pallbHOTO TEILIO-
CHab XeHus.

DKOHOMHUECKas IeJeCO00Pa3HOCTh U T €XHUYECKHUE BO3MOX HOC TH HC-
MOJIb30BaHUs U TEIIOCHA0 )eHUs! COPOCHON TEeIIOThI MPOMBIIIIEHHBIX
YCTQHOBOK, T€PMAallbHBIX IOJ3EMHBIX BOJ, TeJIMOYC TAHOBOK M IPYTHX HE Tpa-

AUIMHOHHBIX UC TOYHUKOB TEIIJIO THI.
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Knaccudukanus cucTeM TeIulocHal kK eHusa. Beibop pacyeT HbIX mapa-
Me TpOB TerioHocuT ensi. O60CHOBaHUE BbIOOpA CXEM NPHCOEAWHEHUS MEC T-
HBIX CHCTEM O TOIUIEHHUS, TOPSYEro BOAOCHAO KEHHS M BEH THIIALIMHK K Ha-
PYXHBIM TeIUIOBBIM ce TsIM. OOopynoBaHHe M pacueT abOHEH TCKHX BBOJIOB.
PacueT Temno0OMEHHBIX ammapaToB JUIsl CUCTE€M O TOIJIEHHS M FOPSYEro BO-
nocHab xxeHus. BeIOop Me TOMOB U perylnupoBaHue O TIycKa T eIio Thl. Temo-
BbI€ ITyHK ThI, pacyeT, KOHC TPYUPOBAHHE.

'MapaBIHYecKHil pacdeT TeIUIOBBIX CeTel. TeXHMKO-3KOHOMHYECKHUH
pacye T Juame TPoB TpybompoBonos. [Ibe3ome Tpuueckue rpaduku, nepeMeH-
Hble THIAPABIMYECKHE PEKUMBI 3aKPBITBIX M OTKPBITBIX CHCTEM TEILIO-
cHa0KeHHusl, THApaBIUYecKas ycTOW4YMBOCTh. HaneKHOCTH TEIUIOBBIX Ce-
Tel, OCHOBHBIC MOHSITHUS M IMOKa3aTeJU HalAeKHOCTH. PesepBupoBaHHE U
CEeKIIHOHUPOBAHHUE T €IUIOBBIX CE T€H C y4e TOM HaJl€ )KHOC TH.

[TapoBble CHCTEMBI TeIIOCHA0 XeHUs, IPUHLUIUAIIBHBIE CXeMBl U 00-
Jac TU MpUMeHeHus. [ uapaBiudecKkuil pacdye T mapo- U KOHAEHCa TONPOBOOB.

CxeMBbl, KOHC TPYKUUU U OOOpyIOBaHHE TEIUIOBBIX CETEH. DleMEeH Thl
T € IJIOMPOBOJIOB, UX pacue T U nojadop. CriocoOs! MPOKIALKH T €IIOBBIX CE TEH.
KoHC TpyKIIMU ¥ pacdeT TeIJOM30IALMUM. 3aluTa TpyOOIpOBOJOB OT KOp-
PO3HH.

CucTemspl ropsiuero BonocHab xkeHus. Beibop cxemsbl. I'uapaBnuyeckuii

pacde T KBap TAJIbHBIX LHHUPKYJISAPHBIX CHUC TEM. AKKYM}’JIH TOpbI B CUCTEMax

ropsa4ero BOIIOCHa6)I( CHH1I.

5. I'azocHaOxenue

OcHOBHBIE (QU3MKO-XMMUYECKHE CBOHCTBA TOPIOYHX Ta30B, HCIOJb3Ye-
MBIX U151 ra30cHa0 xk enust. OOpabo Tka M Maruc TpaibHbIH TPaHCIOP T rasa.
CxeMBl rOpoJCKHX CHCTeM rasocHald xeHnus. KoHc Tpykiuu, obopynosa-

HHE U YC TPOMC TBO ra30NnpoBOJIOB. 3alUT a ra30MpOBOJOB O T KOPPO3HH.
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Hopms! 1 rpaduky mo TpebieHns rasa. KoadduiyieH Tl HEpaBHOMEPHO-
CTH ¥ OJHOBPEMEHHOC TH. PerynupoBaHne HEpaBHOMEPHOCTHU IO TpebieHus.
OnpeiesieHre pacyeT HbIX PacXo/OB rasa.

['upaBIMYeCKUii pacue T Ta3oBbIX ceTeil. PacueT moTokopacnpexaese-
HHUS B KOJIBIEBBIX ceT iX. IlepeMeHHblE THIPaBIU4YCCKHe PEXKUMBI TOPOACKHX
ra3oBBIX ceTei. Hame HOC Th ra3oBbIX CE€ T€H, OCHOBHbBIE IIOHSA THS U KpUTE-
pUU Ha/Ie )KHOC TH.

[IpoMBILITIEHHbIE ¥ BHY TPHAOMOBBIE CHC TE€MBI ra3ocHa0X eHus, ycT-
poiic TBO, KinaccubuKamus, BbIGOp pacye THBIX MapamMeTpoB H TEXHAKO-
IKOHOMHUYECKOEe ODOCHOBAaHHWE CXeM. Perynsi Topel IaBlieHHs rasa, MX KjlacCH-
dbuKanus, yc TpocTBO. YCTPOHC TBO W 000pynOBaHUE ra3opacipeeIn Telb-
HBIX ¢ TAHLMH U Peryls TOPHBIX [yHK TOB (yC TaHOBOK).

DKCIUTya TAI|s CUCT €M Tra3ocHab xenus. TexHuka 0e30mMacHOC TH.

C 5 ¥ X eHHbIE YIIIEBOIOPO/IHBIE Fa3bl, NX OCHOBHbIE CBOHC TBa. CMecH Tra-
30B U KHAKOCTeH, aByxQasHble cMecH. TexHoJorniyeckas cxema U OCHOBHOC
0GopyI0BaHUe ra30paclpee]y TeIbHbIX CTAaHIHA. YCTAHOBKHM COXHIKCHHOIO
raza y motpebuTeneil. MckyccTBeHHas M €CTeC TBEHHAs perazuukanus
KM XK eHHBIX I'a30B. YC TAaHOBKHM JUlsl TIOJy4eHUs Ta30BO3/y IIHON CMECH.

Teope THUECKHE OCHOBBI CXKHIaHHS ra3oB. XUMHYECKOE PaBHOBECHE pe-
AKLMH ropeHns. KuHe THKa ropeHus ra3oBbix cmeceid. OCHOBHbIE MOJIO K EHU
T eOpHUHM LIEMHOro BOCIUIaMeHeHUs. Pacnpoc TpaHeHHe MIIaMEeHH B JIAMUHAPHOM
u TypOyneHn THoM noTokax. [luddysnoe ropenue raza. ['asoropenodssie yc -
poiic TBa. Knaccudukanus, TpeGoBaHUsS, KOHCTPYKIMH U T EXHOIOTHYECKHE
Xapak TePUC THKHU ropenoK. ['Opesku ¢ TONHBIM 1 0e3 IONHOTO MpeABapy TeJIkb-
HOT'O CMEIIEHHUS.

JKOHOMHS ra3a U CHH KEHHE BPEeIHBIX BELEC TB MPU COKUTAHUU ra30BOro

T ONJINBA, 321y Ta BO3/IYyLIHOro baccekHa.

6. KoreabHble (Iapo- ¥ TENJI0reHepaToOpHbie) yCTAHOBKH
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[TaporenepaTopHble ycTaHoBKM TOLl, NHKOBBIE TEIUIOreHEpa TOPDI.
PajioHHBIE TeILIOBbIE C TAHIMH, KBAap TaJibHble KO TelbHbIe. O TOTH TeJbHBIE U
0 TOIIH T €eJIbHO-TIPOU3BO/C TBEHHbIE KO TEJIbHbIE.

JIC TOUHMKH TEIUIOT BI IIPH JIEIIeH TPAIM30BAHHOM TETIOCHA0 K eHUH.

Bri6op ToriuBa Ui UC TOYHMKOB TEIUIa KPYMHBIX M MEJKHUX LEHTpa-
JIM30BAHHBIX CUC TEM TeIUIOCHA0 )KeHHUs. TONIMBHOE XO3SIHCT BO.

DeMeH Thl TeIlloredepatopa. TormoyHoe Xxo3sicTBO. [loBepxHOCTH
Harpesa. JKoHoMai3epsl. 3on0ynaBnuBanue. [laponeperpesa T eiu.

OGMypoBKa M TeIioBasi W30ISIHMS Iapo- U TeruioreHepa T opos. Bono-
oaro ToBka. ABToMa TMKa. BermoMora T enbHOE 000pyJ0BaHHUE.

TeroBoil M a’pojMHaMHUuYecKuil pacyeT TermuorenepatTopa. Hopma-
TUBHBIA M€ TOJ.

DKOJIOTUYECKHE AaCIIEK ThI TPUMEHEHHs Mapo- M TeIUloreHepaTOPHBIX

YC TaHOBOK Ha pa3JIM4YHbIX BUAAX TOIIJINBA.

7. CTpouTe/ibHasi TEMIO(H3INKA, AKYCTHKA H CBETOTEXHHKA

7.1.C Tpou TesnbHAs T eNJI0PU3UKa

TemiooOMeH B MOMENIeHUH. TeInioBoii OalaHC BO3QyXa B IOMEIIEHHH.
[lonHas cHcTeMa ypaBHEHHMI TeroobMeHa B NMoMelleHHH. TeroBoi oOMeH
yesoBeKa C OKpYKAIOIIEeH cpenoil. YCIoBHUs TemIoBod KoM(Op THOCTH B MO-
MenieHUH. TeroBoi pe XM 31aHus. DHepre THYECKUM MMacnop T 31aHusl.

Temnno TeXHUUECKHE IOKa3aTeNd CTPOUTEIbHBIX MaTepHuanoB. Pac-
Yye THple 3HAUYEHMs T eIUIO TEXHMYECKUX mMokas3aTeneil martepuanos. Cospe-
MEHHBIE NPHMHIUIIBI HOPMUPOBaHHUs T eIJO TeXHMYECKUX IIOKa3aTejlend Ha-
Py KHBIX OrpaXJaloluX KOHC TPYKIUH.

CrauuoHapHas ¥ Hec TallMOHApHas TeIUlonepejiada dYepe3 orpaxjie-
HHUE, M€ TOJIBI pacyeT a.

Bo3IyX0ONpOHHIIAEMOC Th C TPOHU TEJIbHBIX Ma TEPUAJIOB U KOHC TPYKLUH.

Bo3aymHbeIi pe kUM 31aHuA. Temonepenaya 4yepe3 orpak 1€Hus Npyu HAJIHIHH
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BO3yXOTPOHHLIAaEMOC TH orpaxaenuii. Teruonepenaia mpy nopoBoi GuIb T-
pauuu Bo3ayxa. MeT oibl pacie Ta.

Biara Bo3ayxa nomemieHus. OCHOBBI T€pMOAMHAMAKH BJIa)K HOTO BO3[Ty-
xa. VueT BIaKHOCTHOTO pe)KMMa IIpH pacyeTe Tenjonepeaati yepe3 orpa-
XK I eHUS.

Temo- U MaccooOMeH B Hapy KHBIX OrpajxaeHusx. MeTonsl pacieTa.
BiaskHOC THBIM peX UM OIHOCJIOWHBIX U MHOTOCJIOMHBIX Hapy KHBIX Orpaxnie-
HUM.

3UMHHMH ¥ jle THUM T eIJIOBble PeXXHUMBI MOMEIICHUH JKHIIBIX, obuec T-
BEHHBIX, IIPOMBIIIIEHHBIX U CENbCKOX03AHC TBEHHBIX 3JaHWM, pacuyeT U pery-
nuposanue. TennoycT 0 i4uBOC Th MOMEIICHHS.

MeToxpl pacueTa IOTpPEOICHUs dHEPrUn | sHeprocOepex eHusl NpHU
SKkcIUTyaTamuu  3haHus.  Paspaborka W ONTHMH3ALHA 00BEeMHO-
[JTAHAPOBOYHBIX M KOHC TPYK THUBHBIX peleHri 31aHUA C y4e TOM PO TeKako-
[[MX B HUX NIPOIIECCOB U NPUPOAHO-KIUMAT HICCKUX YCIIOBUH.

7.2. CTpou TenbHas aKyCc THKa

AKyc THYeCKHe Xapak TepHCTHKHM WCTOYHMKOB LIyMa B 3MaHMAX M Ha
ceny TeGHOM TeppUT OpHU. AKYC THYECKHE U IIyMOBbIE XapaK TepUC THKH M0
MemieHuii. JIOMyc TUMBIE YPOBHH 3BYKOBOTO NaBJICHHS B TIOMCIICHUSX. Mout-
HOCTh HCTOYHMKA 3ByKa M YPOBEHb 3ByKOBOH MOILIHOCTH. BonHOBasi TeOpHs
3BYKOBBIX MPOLIECCOB B 3aKPhI TOM TTOMECLICHHH. Co0c TBEHHBIE 4ac TO Thl. BbI-
Hy ) ieHHbIe Konebanus. [Ipouecc o T3ByKa. [TpuGv XK eHHBIE TeOMe TPUUECKHUE
W CTa THC TUUECKHE ME TO/JABI B aKyC THKE NOMEIICHHUS.

3BYKOHM3OJISLMOHHBIE MaTepuaibl. Bumel 1 knaccuukanus. Ponb 3By-
KOM3OJIALIHOHHBIX Ma TEPUAJIOB B C TPOUT €JIbHOM Mpak THKe. MexaHusM Ipo-
X0 KIEHHs 3BYKa depe3 C TPOM TeJIbHbIe KOHC TPYKLHH. 3BYKOU3OJIALHS. 3ByKO-
[IOrJIOMIAIONIME Ma T epUaNbl M aKyc THueckue KoHc Tpykuuu. Mx Knaccuduka-
1Ms ¥ IPUMEHEHUE B C TPOH TeNbC TBE. Me TO/IbI ONpe/e/IeHN S kodbpuLMeH Ta

3BYKONOTJIOMICHMA.
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HopMupoBaH#e 3BYKOU30/IALMH CTPOUT EJIBHBIX KoHC TpyKuui. M3ons-
s 0T yHapHoro 3Byka. KocBeHHas nepepada 3Byka. Bubpowuszonupyromue
MPOKJIaJOYHbIe Ma T epHalbl X aMOp TH3a TOPEL. Bujpl [IyMOB B 3[aHUSAX H ITy-
TM WX pacnpoc TpaHeHus. Pacye T 0KHMAaeMOro lyma i BBIOOp HEOOXOAHMMBIX
MEpOTpHs THH MO UX CHUIKCHHIO.

7.3. C Tpou TeabHas CBE TO TEXHUKA.

Or THYecKWe XapaKT epUC TUKH CBE TOIPO3PAvHBIX U O TASTOTHBIX Ma-
TepuanoB. Kiaccudukauus 1 OCHOBHBIC XapaK TEpHC TUKH CBE TONPO3PayHbIX
KOHC TPYKLIHH.

Cee TOBOW pexuM mnomemenui. OCHOBBI HOPMHPOBAHMA, pacyeTa U
IPOEK TUPOBAHMS €CT €C TBEHHOTO OCBEIICHH nomeenuit. CoBMEILIEHHOE OC-
BellleHHEe TOMEILEHUH.

OCHOBHBIE THIIbl UCT OYHUKOB CBETa, UX XapaK TCpUC THKH H obnac Tb
pUMeHeHusl, SHeprodd Gex TUBHOC Th UCT OTHUKOB CBETA.

OCHOBHBIE THUIIBI CBE TOBBIX NMPHOOPOB, CBE TO TEXHUYECKHE XapaK TEpH-
C THKH U KiaccHdHUKaIys CBe THIBHUKOB, 00/I1ac TH MX NPUMEHCHHUS.

OcHOBHbBIE XapakK T €pUC TUKH HWCKyCCT BEHHOTO OCBCUICHHA. OcHOBBI
HOpDMHpOBaHHs, pacueTa M IPOEK TUPOBAHUA HCKYCC TBEHHOTO OCBEIIEHUS
nomemenuii. Cee ToBoit kom@popT. OCHOBbl HOPMHUPOBaHWs, pacieTa W Ipo-
€K TUPOBAaHKS OCBELICHUA CEITN TeOHBIX TePpPHU TOPHH.

Xapak TepUC THKH CBE TOBOTO KjMMaTa. OcHOBBI HOPMUPOBAHUS U pac-
4eTa HHCOTAIMHM TOMEINEHHH ¥ TEPPUT OpHUH 3aC TPOHKH. ConHue3aly THbIE
yC TPOMC TBA.

KosopruMe TpHUYECKHE MapaMe TPhI LBE T a. DyHKIHUU CBETA B MHTEPbeE-

Pe. HBC TOBBIE XapaKT €pUC TUKH UC TOUYHUKOB CBE€ TA.
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IlepeyeHb y4eOHO-METOAHIECKOIO oOecneyeHust
/151 IPOBEIeHHs TOCY1apPCTBEHHOr0 3K3aMeHa
Oé6sa3amenbHble U30AHUA

1. AspoarHaMUKa BEHTHIIALMHA [DnekTpoHHBIH pecypcl: yue6. nmocobue / mox pea.
B. W. Ionymkuna. - M.: ML "Akamemus", 2013. - 1 371. ONT. AUCK (CD-ROM).
CucteM.  TpeOOBaHHMS: Pentium I, 126 M6 O3V, Windows
98/2000/ME/XP/Vista/7, CD/DVD ROM, Adobe Acrobar Reader. —

Peocum docmyna: http://lib.sstu. ru/books/Ld_268.pdf.

2. Ocunosa, H. H. TTpoeKTHpOBaHHE CUCTEM BEHTHIISLNH IPaXAHCKHIX 31aHUM
[DnexTpoHHBIH pecypc]: yue6. nocobue Uit CTy.., 00ydaroIuxcs Mo nporpamme
axanapuara Hanpasienus 08.03.01 "CrpoutenbcTBo” npoduis “Temnsoraso-
cHabkenne u BeHTWIIIMA" Beex Gopm obyuenus / H. H. Ocunosa, M. B. ITaBiy-
tiH; CapaTOBCKUH roc. TeXH. YH-T UM. [arapuna 0. A. - DJIEKTPOH. TEKCTOBBIC
nan. - Caparos: CI'TY, 2016. - 1 >11. onT. IUCK (CD-RW).

Pe>xum oc Tyma: http://lib.sstu.ru/books/izdun/zak 16_16.pdf

ek TPOHHBIN aHANOT MevYa THOro U31aHH4.

3. Measeaesa, O. H. OCHOBBI CXKMI'aHUsl ra30BOro TOILIMBA. yueb. nmocobue ajs
cTyn. nanpasnenus 08.03.01 (08.04.01) "CtpouTesnbcTBo" npodwuis "Teruoraso-
cnabxenue u sentwisus” / O. H. Mensenesa, A. V. HBaHos. - Capatos: M/JI
"Paiit-Dxcmo", 2016. - 130 ¢. Dx3eMIuIApbl Beero: 25

4. YKnna, B.A. T'azocnabxenne: yueOHUK JUIA CTyJICHTOB By30B 11O crie[MaJIbHO-
cri "TemorasocHabkeHne n BeHTHISALHs" [DNeKTPOHHBIH pecypc] / XKuna B.A.:
yueOGHUK JUIS CTYASHTOB By308/ B.A. Xuna. - M.: 131-BO ACB, 2014. - 368 c. -
PexxuM JlocTymna: http://www.studentlibrary.ru/book/ISBN97854323 00232.html

5. MMocamkoB, M.B. DHeprocOepexxeHue B CUCTEMAX TerIocHa0XKeHHs [DIeK-
TPOHHBIH pecypc]: yueOHoe noco6ue/ IMocamkos M.B., Hemuenko B.W., Tutos
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[.W. - DnexTpOoH. TEKCTOBBIE NAaHHBIC. - Camapa: CamapCcKui roCyapCTBEHHBIH
apaneKTypHo-CTponTenLHmﬁ ynugepeuret, ObC ACB, 2014.-192c. -

Peoicum docmyna: http://www. iprbookshop.ru/29799.

6. Kiumosa, I'.H. DueprocOepesxeHue Ha IIPOMBIIIIEHHBIX MPEANPUA THAX
[Dnex TpOHHBIH pecypc]: yuebHoe noco6ue/ Knumosa [H. - Dnek TpOH. TEK-
C TOBBIE JIaHHBIE. - TOMCK: ToMCKHUil TIOJIM TEXHUYECKHI YHUBEPCUTE T, 2014. -
180 c. -

Peoicum docmyna: http://www. iprbookshop.ru/34743.

7. TepmanoBu4, B. Alb T€pHa THBHBIC HC TOYHHKH SHEPrUU U dHeprocoepe xe-
uue. [Ipak TMUECKHE KOHC TPYKLHUH IO MCIOJIb30BAHUIO DHEPrUy Be Tpa, COJIH-

11a, BO/BI, 3eMJIH, 6OMacchl [DeK TPOHHBIN pecypc]/ 'epmaHOBUH B., TypunuH
A. - DeK TPOH. TEKC TOBBIE JIaHHBIC. - CI16.: Hayka u Texuuka, 2014. - 320 &

Peoicum docmyna: hitp://www.iprbookshop. rw/28773.

8. Tonybesa, H. B. MaTeMa TH4IECKOC MOJIETUPOBAHUE CHCT €M U MPOLECCOB .
yueb6. mocobue / H. B. Tony6esa. - CI16.: Jlans, 2013. - 192 =

DK3eMILISAPbI BCEro: 25.

9. Measenea, O.H. HaaexHOCTh CHCTEM rasocHa0xeHus [DIeKTPOHHBIM pe-
cype]: mosorp. / JI. M. ®acToB, O. H. Mensenesa, E. b. ConosseBa; CapaTos-
CKMUil rOC. TEXH. YH-T. - DJIEKTPOH. TEKCTOBbIC JaH. - Caparos: CI'TY, 2012. - 1 a1,
ont. mack (CD-ROM). - CucreM. TpeOOBaHHS: 128 MB O3Y; 4x CD-ROM nuc-
xoBox; Microsoft Office 2003 u BbILIE; [TK Pentium I1I unu BeIlIE. - DJIEKTPOH-
HBI QHAJIOT TIeYaTHOrO M3AaHus. —

Pexxum focTyma: http://lib.sstu.ru/books/zak%20146 12.pdf

10. Kypuusia, Bb. H. TexHHKO-5KOHOMUHECKas ONTUMM3ALIASL CUCTEM TEIIO-
cuabxenust: yue6. mocobue / b. H. KypuubiH, O. H. Mensenesa. - Caparos:
CI'TY,2011.-64c.—

DK3eMIULIPBI BCero: 23 9K3.

11. CynapukoB, C.A. DxOHOMHYECKas ONTHMHU3AIUA [OnexTpoHHBIA pecypce]:
Teopus U npakTHka/ CyfapuKoB C.A., I'pex H.I'., Baxpenbkosa K.A. - DNEeKTPOH.
texcToBbIe nanHble. - Munck: TerpaCucreMc, 2012. - 320 g~

Peoicum docmyna.: http://www.iprbookshop. ru/28302.

12. Monun, A.A. I'a3ocHa0 xKeHuUE: yueOHuk / A.A. VloHUH. - 5-e u3n., cTEp. -
CIT6.; M.; Kpacuonap: Jlans, 2012. - 448 c. -

Dx3eMIuigpsl Beero: 20.

13. TertorazocHab eHyde MHOIOKBap T MPHOIO KHJIOro A0Ma [Dnex TpoHHBIN
pecypc]: yd4eOHO-MET O AUYECKOe nocobue/ JL.M. Uyauuos [1 ap.]. - Dnek TPOH.
TeKkc TOBBIE JaHHBIE. - BopoHex: BOpoHEKCKHH rocyaapc TBEHHbBIA apxu-
T @K TyPHO- C TPOU T €JIbHbIF YHUBEPCU TCT , SBC ACB, 2014. -89 ¢c. -

PexuM noc Tyna: http://www.iprbookshop.ru/30849.

14. MenseneBa, O.H. 'azocHal )xeHHe HACEJICHHBIX ITyHKT OB [Direx TPOHHBIH
pecype]: monorp./ O. H. Mensenesa, H. H. Ocunosa; Capa T OBCKHii roc. TEXH.
yH-T. - DJIEK TPOH. TeKC TOBbIC [aH. - Capatos: CI'TY, 2011. - 1 o1 onT.
muck (CD-ROM). - CucTeM. TpeGoBaHUS: 128 Mb O3V, 4x CD-ROM nucko-
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o, Microsoft Office 2003 u Bpiute; ITK Pentium III unu BbIIIE. - DJeK TPOH-
HBIH aHaJIor neva THOro U3AaHusd. —

Pesicum oocmyna. http://lib.sstu.ru/books/zak%20240 11.pdf

15. Janwios, A.A. ABTOMA TH3APOBAHHBIE ra30pacIpe/esInT eJIpHBIE C TAHLUWHU
[Dnek TPOHHBIN pecypc]: crpaBo4HUK/ [laHHIIOB A.A. - DIEeKT pOH. TEKC TOBBIC
nannsle. - CII6.: XUMM3JIAT, 2014. - 544 c. —

Pe>xuM foC Tyna: http://www.iprbookshop.ru/22535

16. Vic TOUHHKU ¥ CUC TEMBI TerIoCHa0X eHUs peaIpus THH [DneK TPOHHBIN
pecypc]: yueOHUK/ B.M. JleGenes [ ap.]. - DneKk TpOH. TEKCT OBbIC JaHHbBIE. -
M.: YueOGHO-Me TOANYECKUH LEH TP TI0 00pa30BaHUIO HA K eJIE3HOA0PO XKHOM
TpancnopTe, 2013. - 384 c.-

Pe>xuMm foc Tyna: http://www.iprbookshop.ru/26805.html

17. Koctur B.W. DHeproaddex THBHAS paboTa HAcOCOB W BEH THJIA TOpPOB B
cHCTeMaxX TelocHa0KeHus W BEH THIALNH [Dnex TPOHHBIH pecypc]: MOHO-
rpa¢us/ Koc TvH B.U. - DJek TPOH. TEKC TOBBIE AAHHBIC. - Hosocubupck: Ho-
BOCUOMPCKMM Trocyaapc TBEHHBIH apXWTeK TypHO-CTPOUT eNbHBIM YHUBEPCH-
tet (CubeTpun), 2015. - 188 ¢. =

Pe>xum goc Tymna: http://www.iprbookshop.ru/ 68866.html

JlononnumensHole U30aHus

18. Bymyes, B.B. DHepre TvKa Poccun. Tom 1. Tlo TeHnMan U cTpa Terusd pea-
M3alUUK [DNeK TPOHHBIA pecypc]: u3bpaHHbIE CTaThH, JOKJIaJIbl, TPe3eH Ta-
uw/ Byuryes B.B. - Diiek TpOH. TEKCTOBBIC nanusie. - M.: Dueprus, MHC TH-
Ty T JHEpre tTudeckoit ¢ Tpateruu, 2012. - 520 c.—

Peoicum docmyna: http://www. iprbookshop.ru/9545.

19. TIpuMeHeHHE BO30OHOBJISACMBIX MCTOYHMKOB JHEPIHM: yueOHoe mocodue 1o
crienikypey "DHeprocbepexenue B CUCTEMax OTOILJIEHUS, BEHTUIISAIMK ¥ KOHMAHU-
[IMOHMPOBaHMs Bo3Myxa" i CTYA. CTIEL. 270109 / A. TL. Ycaues [u ap.]. - Capa-
tos: CI'TY, 2009. - 60 c. —

Dx3emmaps! Beero: 40.

20. Tamxka, BJI. OcHoBEl 3(QdeK THBHOTO HCIIONIB30BaHUs SHEPropecypcos.
Teopus ¥ mpak THKa sHeprocoepe KEeHHU [Dnex TPOHHBIH pecypc]: MoHoOrpa-
dus/ Tanxa B.JL - DjeK TPOH. TEKC T OBbIE JAaHHBIC. - Musck: benopycckas
nayka, 2007. - 451 ¢. — Peocum oocmyna: http://www. iprbookshop.ru/12310.

21. Kypuusin, b. H. TexXHUKO-3KOHOMHYECKasi OMTUMU3ALHsA CUCTEM OTOIUIe-
HYsl, BEHTHIAIMK ¥ KOHIMLMOHWPOBAHMA BO3/yXa. yue6. nocobue / 5. H. Kypu-
e, H. H. Ocunosa. - CapaTos: CI'TVY, 2009.-72c¢. -

dx3emuispsl Beero: 40.

72 Hopunkwuii, H.M. TexHUK0-5KOHOMUICCKHE rokazaTesid paboThl Tpeanpu-
sl [DIeKTPOHHBINA pecypc]: yueGHO-METOANIECKOEe noco6ue/ Hosuuxuit H.A.,
TopromkuH A.A., KpuBeHKOB A.B. - DNeKTpoH. TEKCTOBbIE NAHHBIC. - MuHCK:
TerpaCucremc, 2010. - 272 ¢. -
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Peoicum docmyna: hitp://www. iprbookshop.ru/28250.

73. AHanu3 ¥ oleHka dPPeKTHBHOCTHU XO3SCTBEHHON IeATeIbHOCTH TPEINph-
qTHH  KATMIIHO-KOMMYHAIBHOH —OTpaciy [DneKTpOHHbIHA pecypc]:  yuebHo-
mertommueckoe nocobne/ M.K. BensieB [ ap.]. - DNEKTPOH. TEKCTOBbIC IaHHbIE. -
Bonrorpan: Bonrorpanackui TOCy1apCTBEHHBIH apxmeKTypHo-CTpomenbﬂmﬁ
ynusepcuteT, 2000. - 111 ¢.=

Peaicum docmyna: http://www. iprbookshop.ru/21365.

24. Cyic TeMHBIE HCCIIE[0BaHMsl 110 MOBBILICHUIO HH TeHCHBHOCTH Teroodme-
Ha perasiuKa TOPOB CHKHMIKEHHOIO YTJIEBOJIOPOJIHOTO ra3a [Dnex TPOHHBIN pe-
cype]: mosorp. / A. IL. Ycaues [u ap.]; M-Bo obpasoBanus U HayKH Poc. ®ene-
panuu, Capa TOBCKHH T0C. TEXH. YH-T. - DIeK TPOH. TEKCT OBbIC HaH. - Capa-
toB: CI'TY, 2010. - 1 1. onT. THCK (CD-ROM). - Cuctem. TpeGosanus: 128
MB O3VY; 4x CD-ROM nucKOBOZ; Microsoft Office 2003 u BBIILE; [IK Pentium
[11 WM BBILIE. - 3aril. ¢ KOH TeifHepa. - 6. 11. DJieK TPOHHBIM aHaJIor nevya THOro
U3JaHUs. —

Peoicum oocmyna. htz‘p://lib.sstu.ru/books/zak%ZOZ 71 10.pdf

25. Jle6enes, B.M. Vic TOYHUKH U CUCT EMBI TemIocHab KeHHUs Tpeapus TUH
[TexcT]: yueOHHK / JleGener B.M. - Mocksa. YuyeOHO-ME T OAUUECKUH LeH TP
110 06Pa30BaHUIO Ha XK €JIE3HOA0POKHOM TpancnopTe, 2013. - 384 c. -

Peowcum docmyna: http://www. iprbookshop.ruw/26805. html

26. Manas, J.M. [OpOAiCKHE U MOCEJIKOBBIC CHC TEMBI TernnocHab xeHus: yuel.
nocobue mo kypey «TennocHabkenue» i ¢ Tyl crent. 270109.65 Bcex Gopm
o6yuenust / 9.M. Manas, H.H. Ocunosa; M-Bo obpa3oBaHus U HayKH PO, Ca-
pa TOBCKMH roc. TeXH. yH-T. — CapaTos: CI'TY, 2012. - 132 c. -

Dx3emmapbl Beero: 40.

27. Kypuupsig, b.H. Cucremsl cHaGxenus cxwkeHHpM rasoM / b. H. KypuuibiH. -
Caparos: U3n-Bo Capar. yH-Ta, 1988.-196 ¢c. -

JK3eMIUIAPhI BCero: 4

28. Kamunmgenko M.IO. KoHAMIMOHUPOBAHHUE BO3MyXad U X0JI00CHA0 KEeHHE
sqaHuil [Dex TPOHHBIA pecypel: y4yebHoe mocobue/ KalMHUYCHKO M.IO. —
Dnek TPOH. TEKC TOBBIC JAHHBIC. — C T aBpoIOJb: Cepepo-KaBka3sckuii Qene-
paJIbHBIA YHUBEPCUTE T, 2017.— 136 ¢c. —

Peawcum docmyna: hitp://www.iprbookshop. ru/75578.html

29. TIpoeK TUPOBAHUE FOPOJCKUX H MOCEIKOBLIX pacpe/eNuT eJIbHBIX CHC TeM
ra3zocHab KeHus [DIeK TPOHHBIH pecypc]: yye6HOe rocobue/ — JNeK TPOH. TeK-
cTOBble NaHHBlE. — BopoHex: BopoHex CKHM rocyaapc TBEHHbIH apXH TeK-
TypHO-C TPOU TEJbHbIH YHUBEPCU TE T, 3BC ACB, 2015.-49 ¢c. —

Peoicum docmyna: http://www. iprbookshop.ru/55056.html

30. Manas D. M. Texuuyeckass TepMOJAHMHaMHUKa U temoobmeH. C TpOH TeJb-
gag Tero Texuuka. O Torienue. BeH T WU | KoHauLMonupoBanue. Ter-
orazocual xkenue: B 2 4.: yueb. mocobue /9. M. Manas, JI. B. Tonuxos; Ca-
pa TOBCKHMH roc. T€XH. yH-T. — CapaTtos: CI'TY, 2014. - Y. 1.-2014.-108 c.
31. Texuudeckas TepMOAUHAMHKa H temnnooomen. CTpouTenbpHasg TEIIO-
rexHuka. OTOMIeHHE. BeH THIAUMS M KOHAMUHOHMPOBAHHC. Temnoraso-
cuaGkenue: B 2 4. ydueG. mocobue mns CTyA. HalMpaBICHUA MOArO T. CIIELL.




L

270.800 "C Tpou TeIbCTBO" H 271.101 "C Tpou TenbCc TBO YHHUKaJIbHbIX 31a-
Huii u coopyxenuit" /9. M. Manas, . B. T'0n1KoB; Capa T OBCKHii TOC. TEXH.
yu-T. — Capa TOB: CI'TY, 2014.-4.2.-2014. - 124 c.

32. TpoTacesnd A.M. C Tpou TelIbHAA T e IO (U3UKA OTPaX JAIOUIUX KOHCT-
pyKIuil 37aHUA U COOPY JXeHUH [DNeKT pOHHBIN pecypc]: yueOHOE nocobue/
IIpoTtacesud A.M. - e TPOH. TEKC T OBBIE JIAHHBIC. - Musck: Bpiupimas
IKOJIa, 2015. — 240 (< - Peoicum oocmyna:
hitp://www.iprbookshop. ru/35550.html.

[TepuoduuecKkue u30anHus

33. BenTuisnus, OTOILJICHHUE, KOHIH/II.II'IOHHPOBaHI/Ie BO31YyXa, TCHJ’[OCH&6)¥(CHI/IC u CTpOHTﬁHBHaﬂ
Teriou3uKa: Hayd.-TeXH. U TPOU3B. xypH. - M.: 000 "ABOK-TIPECC" - (apxus 2010 -
2018r.), Nel - 8.

34. [a30Bas MPOMBILIIEHHOC Th: Hayd.-TeXH. 1 npou3B. KypH. - M.: 000 "TI'a-
30w Ipecc” - (apXuB 2010 - 2018r.), Nel - 12.

35. RUSSIAN JOURNAL OF BUILDING CONSTRUCTION AND ARCHITECTURE. —

Peoicum docmyna. https://elibrary.ru/title about.asp?id=63271

36. HAYYHBII XYPHAJI CTPOUTEJILCTBA M APXUTEKTYPBI—

Peocum docmyna: https://elibrary. ru/title about.asp?id=63270

37. Bectauk MI'CY.—

Peoicum docmyna: https://elibrary.ru/title about.asp?id=11965

Humepnuem-pecypcol

38. DneK TPOHHBIN Hay4HbIH KypHAT «Hed Terasosoe €0 —

Peocum docmyna: http.//ogbus.ru/

39. Hay4yHo- TeXHMYECKUH XKypHal O6opyaoBaHue U TEXHOJIOrMU AJs Hed Te-
ra30BOro KOMILIEKCA. —

Peorcum Oocmyna: http://vhiioeng. men.ru/inform/oborud/

40. XKypuain «I'a3 Poccum». —

Peoicum docmyna: http://www.gazrossii. ru/page/about/

41. 3aBox ["'aznmpoMMall. —

Peoicum docmyna: http://www.gazprommash.ru/

4). ABTOHOMHOE ra3ocHa0XeHne, aBTOHOMHasA rasuuxauus, AI'3C. —

Peacum docmyna: http.//fas.su/

43, T'onoBHOM Hay‘-IHO-I/ICCJICJJ;OBaTeIIBCKI/Iﬁ 1 TIPOEKTHBIH MHCTHTYT MO pacipene-
JIEHHIO ¥ MCIIOJIb30BaHUIO ra3a "T'unpoHuuras". —

Peoicum docmyna: http://www.niigaz.ru

44. 3asox Hedreras. —

Peowcum docmyna: http://zavodneftegaz.ru

45.CripaBOYHHK TIO ra3oCcHa0XeHHUIO. —

Peoicum docmyna: http://fas.su/page-449

46. 3aBo/ POMBIIJIEHHOTO ra30BOro o6opynosanust JKC-dopma. -

Peowcum docmyna: http://www.exform. ru/
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47. DueprocOepexeHue U 3HeprodGPeKTUBHOCTD. MMUHHMCTEPCTBO 3HEPTreTHKH
P®. Pesxcum docmyna: http://minenergo.gov. ru/activity/energoeffektivnost/

IIpogpeccuonanvhole Oa3bl OAHHBIX

48. eLIBRARY. HayuHas 371€KTpOHHAA OHOIHOTEKA. —

Peoicum docmyna:_ http://elibrary.ru/

49. KoHCynb TaH T ILIIOC. —

Peoicum docmyna: www.consultant.ru

45. Dnex TpoHHAas OMOIHO TEKA POODU: http://www.rﬂ)r.ru/rfﬁ/ru/lib/n_467

1.T.H., mpogeccop
3aB. kapeaps THIL M H.H. OcunoBa




