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Beenenne
BeTynmuTebHbIE MCTILITAHUS CITY’)KaT OCHOBAHHWEM JUISL OLEHKU TEOpeTHde-
CKOIi TOrOTOBIEHHOCTH MOCTYTIAIOIIEr0 K BBINOJHEHUIO MPOPECCHOHANBHBIX 3a-
a4 10 HATPABJIEHHOCTH mporpammsl PhD "3xauus: 5Heprod(p e TuBHOCTH, SHEp-
rocOeperaomas apxuTeKTypa i u3MeHeHue kmmara”. [Iporpamma BCTYNUTEIBHBIX
HCIILITAHMI B aCTIPaHTYpy pa3paboTaHa Ha BbiMyckaromei kadeape «Termoraso-

CHAOXKEHME W BEHTHIISIUAY.

KPATKOE COJIEP)KAHME PA3JEJIOB I CIUILINHBI
Tema 1. OTon/ienne, BEeHTHIANNSA H KOHAHIHOHHPOBAHHE BO31yXa
TerwioBoit komMdopt. Kinaccudukauus cucTeM OTOTUIEH s BHIBI 1 XapakTeprCTHKA
TerutoHocuTeNei. [[pUHIMITIATBHBIE CXEMBI CHCTEM BOJAHOTO OTOILICHHA. Pacuer-
HAs MOLIHOCTb CHCTEM OTOIUIeH:s. Kinaccu(ukamys 0TOMUTeNbHBIX IPUOOPOB, BbI-
60p 1 pa3MeIIeHuE, PEryTHpOBAHHE TEIUIO0TAA M. TerIonpoBO/bl CHCTEM OTOTLIE-
HAS; Pa3MeNIeHKe, apMaTypa, TEMUIOM30/ISIIKS. Y IalleHue BO3ayXa H obecrnieueHue
LMPKYJISIIAM TETUIOHOCHTEN. Hasnadenue, MeCTo yCTaHOBKH U KOHCTPYKIHUS pac-
mmpuTeabHOro 6aka. OCHOBBI SKCILTyaTalliy.
[ToHsITHE, HA3HAYCHHE 1 3a/[a91 BEHTHIISITAH, [[PUHIWIIB! 1 CIOCOOBI BEHTHIIPOBA-
st iomennenwit. Kiaccudukamus BEHTHISIHOHHBIX cucTeM. CXeMbl OpraHu3aliy
BO3/1yX000MEHa MOMEIEH A IPAKIAHCKIX 1 TIPOMBIILICHHBIX 3panuii. Pacuer Bo3-
Jlyx000MeHa TpH PA3TMYHbIX CTIOCO0AX BEHTUIMPOBAHUS. IToToKH BpEAHBIX II0-
CTYIUIEHHIl B TOMEMIEHHS 3[aHMi DPA3IMIHOrO HA3HATCHHA. TexHonoruueckKue
cxeMbl CHCTEM C MexaHmueckuM oGy erueM. O00pyI0BaHKE: BO3/LYXOBO/IBL, I10-
GyuTeNH PAacXOa, MPUTOHHBIE H BBHITAKHBIE KAMEPBI, 3allOPHO-PEryTHPYIOMHe
ycTpoiicTBa. MeCTHAs BBITSDKHAS H NPUTOYHAS BEHTHIIALH. Bo3/1yIIHbIE 3aBECHI.
VcnbITadus CHCTEM BEHTHJISILIMU U OCHOBBI OKCILTyaTaluHy.
[Tonstue o TepmMoauHamuueckoit monemu CKB. CrpykrypHas cxema H Knaccupu-
xapsi CKB. TToBEPXHOCTHBIE ¥ KOHTAKTHBIC alaparsl Ui TEIIO0- BJIQXKHOCTHOM
o6pa6orku Bo3ayxa B CKB. TToctpoenne Ha I-d marpaMme XapakTepHbIX MPOLEC-

COB M3MEHEHHsI TapaMeTpOB Bo3yxa. O6nacTy BO3MOXKHOTO H3MEHCHHS COCTOAHHS



BJI2JKHOT'O BO3/YXa B MOBEPXHOCTHBIX TEIUIOOOMEHHMKAX M KOHTAKTHBIX arfiaparax
TPY MICTIOJTH30BAHMH BO/IBI B KA4eCTBE pafouero Tea. Y BIDKHEHHE BO3/lyXa ITapOM.
[Tpouecchl H3MEHEHHsI COCTOSHUSA BO3/IyXa B MHOT030HAILHBIX CKB, npuHuuII 30-
HupoBanus. CriocoObl aBTOMATHIECKOro peryiMpoBaHms pa6orsl CKB. OcHoBHOE
o6opynosanue uenrpansHeix CKB. OcHoBHOE o6opynosanue mectHbix CKB. Co-
BpeMeHHbIe d()(EKTHBHBIE CHCTEMbI M 000PY/0BAHUE KOHIULIMOHUPOBAHUS BO3-
nyxa. Mcnsrranus u ciada CKB B 9KCIuTyaTamHio. O6mue cBeeHus 00 HKCIuTyara-

i CKB. Bonpocs! pecypcocOepexeHus B CKB.

Tema 2. CTponTebHAs TEMIOPH3NKA

TerutoBoi, BO3AYIIHbIN ¥ BIDKHOCTHBIH PEKUAM MOMEIICHHL. CraupoHapHas ¥ He-
cTanMOHApHas TEIUIONepe/iaya 1 Bjaronepenaa 1epes OrpaXIaroIue KOHCTPYK-
1. Pacder u moa0dop HapyXHBIX OrpaXKIaroIlnX koHCTpyKImit. Terioycronyu-
BOCTH OrpakaAeHNN. Bo3ayIHbIH PEXIM noMelneHuiil. BiaXHOCTHBIN PEKUM ITOME-

menuii. OGeCneYeHHOCTh BO3/YIIHO-TENOBBIM PEXAMOM.

Tema 3. llopbimenue HeProdGpPeKTHBHOCTH 3Manui

AKTYalbHOCTh JHEPrOCOCPEIKEHUS; sHeprocOeperaronye TeXHOJIOT1H; Dueprocoe-
pe’KEHHE B CTPOMTENBCTBE Ha OCHOBE UCIIOJIb30BaHMs BO30OHOBIAEMbBIX UCTOYHHU-
KkoB dHepruu; [laccuBHas COHEYHAs CHCTEMA OTOTLICHHA 3nanus; TersoBas u30J1s-
LS 37aHAH ¥ cOOpYKeHuid; Marepuaibl U croco0bl TEIIOU3OJISILIUM;, YTEIUIEHHE
KOMMYHHMKAIHi{; TEIUIOBBIE MOCTHKH, Bimsiaue (pOpMbI 3/1aHUsI HA CHIDKCHUS TEIl-
JIOMOTEph; BIHMAHME Pa3MepoB 3[aHHA Ha €r0 TETUIONOTEPH; BIMSAHME IUIOLIAIN
OCTEeK/ICHHUS Ha TEIUIOBBIE TOTEPH; BJIMSHUE OPUCHTAINH 3/1aHMI Ha YKOHOMMIO Terl-

JIOBOA PHEPTHM; TEIJIOBOE 30HUPOBAHUC TOMEIIECHUIA.

Tema 4. Hcnonb3oBanue Bo300HOB/IAEMBbIX JHEPrHii
OcoGEHHOCTH 1 PECYPChI BO30GHOBIIAEMBIX HCTOTHIKOB SHEPIHH, COJIHEYHAas! dHEep-
rug u sHepreTyka; [[puMeHeHye CoTHEe O SHEPTIN B CHCTEMAX TerUI0CHA0KEHHS,

COJIHEYHbIE YCTAHOBKH; BH/JIbI W TUIIbl KOJUIEKTOPOB; 0coOEHHOCTU COJIHETHOTO



JEKTPUYECTBA: NPUHIMAI PaGOThl, YCTPONCTBA; CONHEUHOE M3IyueHHE; Pexumbl
paGoThI COTHEMHOM YCTaHOBKH; BETPA; SHEPreTHiecKas MOUIHOCTb BETPa; BETPOBLIC
SHEpPreTHUeCKHe YCTaHOBKH M JIEKTpocTaHImK; OCOOCHHOCTH re0TePMANIbHBIX Pe-
CYpCOB; KjacCU(uKaiys reoTepMaibHbIX PeCypCcoB; [eoTepMabHOM TETLIOCHA0-
KCHHE; Ie0TepPMAbHbIE MCTOYHHKH JUIS MPOW3BOJCTBA JJIEKTPOSHEPIHH; HCTOM-
HUKY GHOMACCHI; IPOM3BOACTBO Grorasa. CBoicTBa OHOrasa u ero cocras, UHTUOU-

TOPBI U ONITUMAJIbHBIC YCIIOBHSA IJISI MCT aHOBOTI'O 6po>1cele.

Tema 5. DueprocOeperamomas apxXuTeKTypa

ITpuMeHeHHe COJTHEYHOM SHEPruy NP NPOEKTHPOBAHHH spanuii. ['ennoTexHuye-
ckue TpeOOBaHMS K IMPOSKTUPOBAHUIO COJTHETHBIX 3panuii. [TpUHLMIIB TPOEKTHPO-
BaHUs BETPOJHEPTOAKTHBHBIX 3[AHUH. APXUTEKTYPHBIE W KOHCTPYKTHBHBIE MPH-
eMbI NIPOEKTUPOBAHMS 3/J@HUil C HCIOJIE30BAHNEM TMAPOTEPMAILHON U reoTep-

MastbHOM sHeprur. OCOOEHHOCTH MPOEKTUPOBAHMS 3ary1yOJIEHHBIX YKUJTAI]

Tema 5. i3MeHeHne KJIHMATA

OCHOBHBIE BH/IBI amponoreHHHx BO3/IEHCTBHI Ha OKPY’KAIOILYI0 Cpeay. 3arps3He-
HHE OKpY KaroIeil MPUPOIHOi Cpe/ibl: ONPEALIICHHE, knaccupukarusi. OCHOBHbIE
WCTOYHUKY ¥ BUBI 3arps3Henuil. [IoHATHE 9KOJIOrHIECKON KaTacTpo(sl U IKOJIO-
rugeckoro kpusuca. ['1o06anbHOe U3MEHEHUC KIIMMATa. Ponb €CTECTBEHHBIX IIPO-
1IECCOB M TEXHOT€HHOM SMMCCHH INapHUKOBBIX Ia30B. 3arps3HEHUE BO3YIIHOMN
cpebl COeIMHEHUSIMH CEPBI M a30Ta. Llenu ycroiumBoro pa3utus. [Taprkckoe co-

rameHre no KimMary. HanmoHaisHbli I1aH MEPONPHATHI afanTayi K H3MEeHe-

HUSIM KJIFHMara




NPUMEPHBI IEPEYEHL BOITPOCOB BCTYINUTEJIBHOI'O UCIBI-
TAHUS

OCHOBHBIE TIOHSATHS, XapaKTePU3YIOLIHE MPOLECCH TIEPEMEIEHHS UCTIEpC-

HOT0 Marepuaia moToKOM BO3/1yXa.

. IlocnenoBarensHOCTh TEXHONOIMYECKUX ONEpalii MPYU MOHTAXE MEXaHU-

YECKOM BEHTHIISILIUM U HAJIA/IKE BEHTUISILIMOHHBIX CUCTEM.

Kparsocts Bo3myxoo6mena. OnpeneneHue Bo31yXo00MeHa 1o HopMaTHB-

HOM KPaTHOCTH B 3[aHMSIX.

MeTopl 3aIUThl 0T MEXAHUYECKOT0 U a’poJMHAMHUYECKOro IIymMa B CUCTEC-

MaX BEHTWISIIUHA.

. Peupkynsimus Bo3myxa. Ycnosus (TpeGoBanus) K IPIMEHEHHIO PELMPKY-
JUSILMH BO31yXa.

6. Bosnymmsie 3aBeckl. HasHaueHue, TEXHONOTHYECKUE CXEMBI, KIacCH(uKa-
s, O6acTh MPUMEHEHHUS], KOHCTPYKTHBHBIE PEHICHMS.

7. Knaccubukaiys CUCTEM BEHTHJISAIHM.

8. OCHOBHBIE KOHCTPYKTHBHBIE 2JIEMEHTHI IIPUTOYHBIX U BBITSKHBIX BEHTHIIS-
IIMOHHBIX YCTAHOBOK C MEXaHMUECKHM MOOYKIEHUEM JBIDKEHHS BO3TyXa.

9. Knaccudukays BEHTHISIMOHHBIX BO3yXOBOOB.

10. Koummmonupopanue Bo3ayxa. O6mue ceenenns. Knaccupuxauys cucrem
KOHIMIIMOHUPOBAHUS BO3MyXa.

11.IIpoueccsl TEI0-MaccoooMeHa MeTy BO3AyXOM 1 BOJOMH. KpuBommHei-
HBII TPEYTOJIbHUK.

12.ITocTpoeHue npoueccos 06paboTku Bo3ayxa Ha (I-d) auarpamme Ui Ten-
JIOro Teproa rojia (MPSAMOTOYHAS CXEMa, CXEMa C OZHOM PeLMpKYJIsIHek
BO3/1yXa).

13.ITocrpoenue npoueccos 06paboTku Bo3tyxa Ha Ha (I-d) marpamme juist Xo-

JIOTHOTO TIepHo/a rojia (MPSAMOTOYHAs CXEMa, CXeMa C OXHOM PELHPKYJisi-

nueit Bo3ayxa).

14. KonuuyoHephl crumut-cucremsl. Knaccudukanys. Y CTpoicTBo, ynpasie-

HHE pEKUMaMU paGOTbl.







15.Komnpeccuonnas xonomumsnas Mawmna; yerpoiferso, paGora.

16.XnanarenTsr: THIBI (Mapku); TPEGOBAHMS K HIM.

1'7.TlosepxnocTHEIE BO3tyXOHArpeBaTenu (YCTPOHcTBO, paGoTa, MeTozb! pac-
qeTa).

18.Crioco6s!1 akKyMyJisiyy TEMIOTH B CHCTEMAX FOPSYEro BOAOCHAGKEHHUS.

19.Hanexuocts paGoTs cucteM TemiocHaGKeHus!.

20.OneprocOepexenne B CUCTEMAX BEHTHIISILIHL.

21.T'uzpaBiaeckuii pacueT CHCTEM BOISHOTO OTOIUIEHUS] METOIOM Y/I€JbHBIX
NIOTEPD JaBJICHMS.

22.0cobeHHoCTH pacyera IUIOMaqy OTOMUTEIbHBIX IPUOOPOB.

23.Temnnoroii 6anaHc NOMEIIEHHS.

24.Bpicok03()(heKTHBHBIE OTOMHUTENbHBIE MPUOOPHI OTEYECTBEHHOr0 U 3apy-
0e)XHOro NPOU3BOACTBA.

25.Pacyer IIomaAx OTONUTEILHBIX IPUOOPOB B OAHOTPYOHBIX CHCTEMAxX OTOII-
JICHUSL.

26.PerynupoBsaHue TeII00T a4k OTOMHUTENbHBIX PHUOOPOB.

27.Teruionorepy MOMEIEHHUI: OCHOBHBIE, IONOIHUTEIbHbIC; PACYET TEIIONO-
TEpb.

28.PacyeT IUIOmaIy OTOMUTEIbHBIX MPUOOPOB B JBYXTPYOHBIX CHCTEMAX OTOII-
JICHUS.

29. TerIoTeXHUUECKHUIi pacueT OrpaX/JaloX KOHCTPYKIMIA: 1eJib pacyeTa,
METOJUKA pacyera.

30. Termoo6MeH: crnocoObl, 6a30BbIE yPABHEHUSL.

31.Teru10yCcTOHYMBOCTD U TEILIOYCBOEHUE OrPAXKAAIOIIX KOHCTPYKIIHH.

32.TernoTeXHUYECKUI pacueT M0JI0B B 3aBUCHMOCTH OT MX KOHCTPYKIIMH.

33.YcioBus KOM(OPTHOCTHU B TIOMEIICHUM.

34.T1aponpOHMUIIAEMOCT OrPAKAAIONINX KOHCTPYKIUH.

35.BiusHiE BIQKHOCTH Ha TEIUIO3AIMTHBIE CBOJCTBA OrPKIAIOIIAX KOH-
CTPYKLIMH.

36.B0o31yX0npOHUIIAEMOCTh OrPaX/1al0IIKX KOHCTPYKLHIA.



37.BA@XHOCTHBIN PexuM HapyKHBIX orpaienuii. [Ipusectu METO/IHKY Mpo-
BEPKH BHYTPEHHEH MOBEPXHOCTH OrpakaeHHus (Ha IPUMEPE CTEHBI) HA BO3-
MOXXHOCTb KOHACHCAIIMH BJIaru.

38.Buipl HETPAMIMOHHBIX HCTOUHMKOB SHEPTMH H HOBBIX TEXHOJIOTHA MPeot-
Pa30BAHUS SHEPIUM B IHEPIETUUECKUX CUCTEMAX U KOMIUIEKCAX.

39. B0300HOBsIEMbBIE, HU3KOYTJIEPOIHBIE U GE3YTIIEPOAHBIE HCTOYHHKHU JHEP-
T'MM, BU/IBI U NIEPCIICKTHUBHI.

40. Yro Takoe yriaepoausiii ciej?

41.ConHeuHas TeTUIo- 1 SJIEKTPOIHEPreTHKA.

42. Manas ruipo3HepreTuka. BiusHue ruiposHepreTHKU Ha BEIOPOCH JIBY-
OKHCH Yriiepoja.

43 KoMIUIeKCHbIE peleHus AeKapOOHU3aLUH SHEPreTUIECKUX CHCTEM.

44.CoBpeMEHHOE COCTOSIHME U TIEPCIIEKTHBBI HCIIO/Ib30BaHNUs BO30OHOBIISIEMBIX
BU/I0B DHepruu. [ eorpadus sHEpropecypcos.

45. Knaccuukaiws BO300HOBIISIEMBIX HCTOYHHKOB SHEPTUH M SHEProyCTaHO-
BOK Ha UX OCHOBE.

46.OCHOBHBIE ITOHSATHS W OTPEAEICHUS B IPAKTUKE UCCIIEI0BAHHS U HCIOJIb30-
BaHUs BO30OHOBJISIEMBIX BUJIOB DHEPTUH.

47 . /IcTOYHMKHY MOTEHIMAIA B CXEMbl UCIIOJIb30BaHMsI COJIHEYHOM SHEPI UM,

48.Busl costHeuHo# paauarmy. CrieKTpbl BHEATMOC(EPHOrO M HAa3eMHOT 0,
COJIHEYHOr 0 M3JIy4EHUSI.

49. OCHOBHBIE KATErOPUH MOTEHIMAIA COJTHEUHOM sHeprum. Kagactp conned-
HOM JHEPTUMU.

50.CoBpEMEHHOE COCTOSHHE M MEPCIIEKTHBbI HCIIOJIb30BAHMS COJTHEYHOMH 3HEp-
MU B MUDE.

51.OCHOBHBIE BUIbI COTHEUHBIX SHEProycTaHoBok (COY).

52.CoJiHeYHBIE YCTAHOBKHM IS 2JIEKTPOCHAMKEHHUSI, FOPSIEro BOOCHA0IKEHHMS,
OTOILICHUSI.

53. OCcOOEHHOCTH UCIIOJb30BAHMS BETPOBOI SHEPruM. FICTOUHMKH NOTEHIMANA

BETPOBOM SHEPI'HHU.



54 TlpeoGpa3osanus SHepruu Berpa. OCHOBHbIE THUIThI U XapPaKTEPUCTUKH BET-
POYCTaHOBOK.

55.OCHOBHBIE XapAKTEPUCTUKH BETPA U METOBI MX ONPEIEICHHS.

56.Teopus uneanbHOro ¥ peasbHOro BETpoBoro asuraresis. OCHOBHBIE MOJIO-
YKEHUS U JOIMYIICHHUS.

57.BeTpoycTaHoOBKY, PeIHA3HAYESHHBIE /IS IPOU3BOCTBA 3JIEKTPOIHEPIHH,
TEIUIa, MEXaHWYECKOM SHEPTUH, U UX OCOOEHHOCTH.

58.Berpoanexrpocranis (BOC). OcHOBHBIE NPUHIIATIBI ONITUMATILHOTO MC-
T10JIb30BAHUS SHEPTONOTEHIMAIA BETPA B 3a/IaHHOM PErHOHE.

59.DHeprus 6uomacchl. MCTOMHMK noTeHIpana GHoMacchl u ee reorpadus.

60.Knaccudpukamus 6uororusa. Biiara, IioTHOCTh M COIEPIKAHUE YIIepo/a B
Oouomacce.

61.OCHOBHbIE THIIbI YHEPTONPOLECCOB, CBA3aHHBIX C EPEPaboTKOI GHOMACCHI:
TEPMOXUMHUIECKHE, OMOIOrUYECKUE, arPOXUMIIECKHUE.

62.ITpousBoauMoe U3 GHOMacchl GHOTOILIMBO. BHOIHEPTETHIECKHUE yCTAHOBKH
(BuodY).

63.Kacchl HepreTHdeckoi 3G PpeKTHBHOCTH 3JaHHIA.

64.ApXUTEKTYPHO-CTPOUTENBHBIE U 00BEMHO-TLIAHUPOBOYHBIC PEIICHIA,
HANPABJICHHbIE HA CHIDKEHUE SHEPronoTpeOIeHus 31aHui

65.Pexynepanys TeIUIa B CUCTeMaX OTOTUICHNS U BEHTHIAIUHN 3/1aHHS

66.HeprocOeperaronue MEPONPHATHS B CUCTEMaX OTOILICHHS 1 rOp;Iero BO-
J0CHA0KEHHS

67.1lenu ¥ 3a1a4l HHCTPYMEHTAILHOI0 SHEPreTHIECKOro obcnenoBaHus.

68. THIIBI U BUIBI W3MEPEHHI IPH MHCTPYMEHTAILHOM SHEPIreTHIECKOM obce-
JIOBAHUU.

69.3arpsi3HEHIE OKPYKAIOMIEH MPUPOIHON CPEe/IbL: ONPECICHHUC, kiaccuduka-
1pist. OCHOBHBIE HCTOYHMKY ¥ BHJIbI 3arPA3HEHHUI.

70.106aIbHOE H3MEHEHHE KJIMMaTa ¥ LIEJIH YCTOHINBOr0 pasBUTHs.
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