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1. OBIIME INOJIOKEHUSA

K BCcTynuTenbHBIM UCIBITAHUAM 110 IPOrpaMMaM MOATOTOBKU Hay4YHO-TIEJarorn4ecKux KajipoB
B acnupanrype CamI'TV ponmyckaroTcss suna, UMEOLIME OOpa30oBaHME HE HUXKE BBICLIETO
(cenuanuTeT WM MarucTparypa).

IIpuem ocyiecTBiIseTCs HA KOHKYPCHOM OCHOBE 110 Pe3yJIbTaTaM BCTYIMTEIbHBIX UCIBITAHUM.

[IporpaMMa BCTYyNUTENbHBIX UCTIBITAHUI 110 pOrpaMMam MOATOTOBKU HAY4YHO-
MeIaroru4ecknux KajapoB B acnupanType Mo HampasieHuto 08.06.01 TexHuka W TEXHOJOTUHU
CTPOUTENBCTBA, Mpodmian: ABTOMATH3alMs W YIOPABICHHE TEXHOJIOTMYECKUMHU IPOLIECCAMU U
npousBojacTBamMH, CTpouTelbHble KOHCTPYKLIMH, 3[0aHMS M coopyxeHus, TennocHaOxeHue,
BEHTWISIUS, KOHIUIMOHUMPOBAHUE BO3AyXa, TIa30CHaA0)KEHHME U ocBelleHue, BopocHabxkeHue,
KaHaJlIM3alus, CTPOUTEIbHBIE CUCTEMbl OXPaHbl BOJHBIX pecypcoB, CTpoHMTENbHbIE MaTepuanbl U
uzgenusi, [ MOpOTEeXHHMYECKOe CTPOUTENBCTBO COCTAaBJICHa Ha OCHOBAHWMU  (helepabHBIX
rOCYJapCTBEHHbIX ~ 00pa30BaTENbHBIX  CTAHAAPTOB [0  HANpPABJIEHHUSIM, COOTBETCTBYIOLIUM
yYKpyIHeHHoU rpynne HanpasiaeHui noarotoku 08.00.00 TexHuka 1 TEXHOJIOTUU CTPOUTEILCTBA, U,
OXBaTbIBAaeT 0a30Bble JUCHMIIMHBI IOATOTOBKM CIELUUAIUCTOB M MarucTpoB IO JaHHBIM
HaIPaBJICHUSM.

2. HEJb BCTYIIUTEJBbHOI'O UCIIBITAHUS

BerynurensHble MCTIBITAaHUS TPH3BAHBI ONPEACIUTh CTENEHb TOTOBHOCTH IIOCTYIAIOIIEro K
OCBOEHHUIO OCHOBHOIl 00pa30oBaTeIbHOM MporpaMMbl acnupaHTypbel o HampasieHuto 08.06.01
TexHnka W TEXHOJIOTHMHM CTPOHMTENBCTBA, NMPOMWIN IMOATOTOBKM ABTOMATH3alMS M YyIPaBICHUE
TEXHOJOTUYCCKUMHU IpoHeccCcaMu M MHPOU3BOACTBAMHU, CTpOI/ITeJII)HI)IC KOHCTPYKUHWH, 3JaHUA U
coopyxeHust, TeruiocHaO)KeHHEe, BEHTWISALUS, KOHIUIIMOHWPOBAHUE BO3AyXa, ra3ocHaOXeHUE U
ocBenieHne, BomocHaOkenue, KaHAIM3aIUs, CTPOUTEIBHBIE CHCTEMBl OXPaHbI BOJIHBIX PECYpPCOB,
CTpOI/ITGJ'II)HI)IG MaTcepHralibl U U3ACIINUA, FI/I]IpOTGXHI/I‘IeCKOC CTPOUTECIILCTBO.

3. ®OPMA ITPOBEJIEHUA U KPUTEPUU OLHEHKH
BCTYINUTEJIBHOI'O UCIIBITAHUSA

BerynutenbHoe ucHbITaHWE TNPOBOJUTCS B IMUCBMEHHOW (OpMe B COOTBETCTBUU C
yCTaHOBJIEHHBIM NpueMHOM komuccuent CamI' TV pacnucanuem.

[Toctynatoniemy npezasiaraercs OTBETUTh MUCbMEHHO HAa BOMPOCHI U (WJIM) PELIUTh 33/J1a4d B
COOTBETCTBUM C 3K3aMEHALMOHHBIMHU 3aJaHUSIMH, KOTOPHIE OXBATHIBAIOT COJEP)KAHUE PA3AEIOB U
TE€M NPOTPAMMBI BCTYNUTEIBHBIX UCIBITAaHUM. JlJI1 MOArOTOBKM OTBETA MOCTYHAOIINE HUCIIOIb3YIOT
9K3aMEHALIMOHHBIE JIUCThI, KOTOPBIE BIIOCJIECTBUU XPAHATCS B UX JINYHOM JIEIIE.

[Ipu npueme Ha oOyuyeHUE MO MPOrpaMMaM IMOATOTOBKH HAy4YHO-NIEAArorMYeCKUX KaJpoB B
aCIMpaHType pe3yibTaThl KaKJOTO BCTYIHUTEIBHOIO MCHBITAHUS OLIEHUBAIOTCS MO MATHOAIIbHOM
KaJje.

MuHMManbHOE  KOJIMYECTBO  OauloB S Ka&XIOrO  HAMpaBlE€HHs  MOJTOTOBKH,
MOJITBEPIK/TAIOIIEE YCIIEITHOE MTPOX0XKICHHE BCTYIMTUTEIHLHOTO UCTIBITAHMUS, COCTABIsIeT 3 faJiia.

HIkana oneHNBAHUA .

«OTJMYHO» — BBICTABJIAETCS, €CIM MOCTYNAIOIUN TPEACTABUI PA3BEPHYTHIE, YETKHE OTBETHI
Ha OCHOBHBIE BOTIPOCHI SK3aMEHAIIMOHHOT O Ouiera.

«Xopouo» — BBICTABIISIETCS, €CIIM MOCTYNAKOIINUNA MPEICTaBUII OTHOCUTEIBHO Pa3BEPHYTHIE,
YeTKHE OTBETHI HA OCHOBHBIE BOIIPOCHI AK3aMEHAIIMOHHOTO OnieTa;

«YIOBJIETBOPUTENbHO» — BBICTABIIAECTCS, €CIM IOCTYMAOMIMI MPEACTABUI OTHOCHTEIBHO
pa3BepHyTble, YETKHE OTBEThl HAa OCHOBHBIC BOMNPOCHI HK3aMEHAIIMOHHOTO OwWieTa. MpU 3TOM
HEKOTOPBIE OTBETHI PACKPBITHI HE MTOJHOCTHIO;

«HeynoB/1€TBOPUTEIBLHO» — BBICTABISAETCSA, €CIU IIPU OTBETE IMOCTYHAIOLIErO OCHOBHBIE
BOIPOCHI OMJIeTa HE PaCKPBITHI.



4. IEPEYEHbD PA3/EJIOB, TEM U CIIMCOK JIMTEPATYPbI

PA3JIEJI 1. ABTOMATHU3A3UA U YIIPABJIEHUE TEXHOJTOI'MYECKUMHA
IMTPOONECCAMMH U ITPOU3BOACTBAMU

1.1. OcHoOBBI TEOpUH ABTOMATHYECKOI'0 PeryJIMPOBAHUS U YIIPaBJICHUS

Kparkuii wucropuueckuii odepk pa3Butus. CHCTeMbl aBTOMATHYECKOIO YIPABICHHUS U
perynupoBaHus:  Kiaccuukanusa, (yHKIMOHAJIbHBIE CXeMbl. [IpUHIMIIBI ~ aBTOMAaTHYECKOTO
ynpaBieHus. MaTemaTuyeckoe ONMCcCaHUEe CUCTEM AaBTOMATUYECKOrO YIPABICHUS U HUX 3JIEMEHTOB.
JInneapuzanus. YpaBHEHME JIMHEWHBIX CHCTEM C IIOCTOSIHHBIMHU M PAacCHpeAciIEHHBIMU ITapaMeTpamu.
[lepenaTounsie GyHKINHN, YACTOTHBIC U BPEMEHHbIE XapaKTepUCTUKU. Tumnosbie 3BeHbs. CTPYKTYpHbIE
CXEMBI U HX MpeoOpazoBaHHE.

Crarvka aBTOMaTUYECKUX CUCTEM. BHbl BO3MYyIEHUH, NEHCTBYIOIIUX HA CUCTEMY. Y paBHEHUS
CTAaTUKU CTATUYECKUX U ACTATUYECKUX CUCTEM. Y CTOMYMBOCTD JIMHEMHBIX cucTeM. [locTaHoBKa 3a1a4u.
Omnpenenenue ycrounBoctu mo JlsmynoBy. HeoOxoaumoe U TOCTaTOYHOE YCIOBHE YCTONYHMBOCTH.
AnrebpanyecKkue KpUTEPUU YCTOWYMBOCTH. YacTOTHBIE KpHUTEpHH ycToiuuBocTH. Kpurepuit
MuxaiinoBa. Kpurepuii HailikBucra. OmnpeneneHue yCTOMYMBOCTH —3aMKHYTOM CHCTEMBI IO
JOTapU(PMHUUECKUM YaCTOTHBIM XapaKTEPUCTHKAM PA30MKHYTOH CHCTEMBI OT €€ CTpPYKTYpHI.
Y CTONYMBOCTH CUCTEM C 3aI1a3/IbIBAHUEM.

MeTtonbl U cpencTBa 0obecreueHusl yCTOMUMBOCTH U MOBBIIIEHUS KauecTBa ynpaiaeHus. CUHTE3
KOPPEKTUPYIOIIHUX YCTpoucTB. IlocTpoeHne KpuBOM MEPEXOIHOrO IMporecca B JUHEHHBIX CHUCTEMax.
Omnepatopusbiit Mmeton. YactoTHsiil meto. [Ipumenenue [IOBM B pacuerax nepexoaHbIX MPOLECCOB.

CucreMbl TOAYUHEHHOTO peryiaupoBaHus. CTpykTypa U 0000IIeHHAs XapaKTEePUCTUKA. Y CIIOBUS
TEXHUUYECKOT0 (MOYJIBHOT0) ONTUMYyMa. BbIOOp perysisaTopoB CUCTEMBI 110 YCIOBUSIM CUMMETPUYHOIO
ONTUMYyMa.

OcobeHHOCTH HENMMHEHHBIX cucTeM. TumnoBble HenmuHerHocTH. [IpeoOpa3oBaHne CTPYKTYPHBIX
CXEM C HEIIMHEWHBIMU 3BEHBAMU. MeETOAbl UCCIIENOBAHNUS HEIMHEUHBIX cUCTEM. (Da30Bble NMOPTPETHI
JUHENHOM CHUCTEMBI BTOpOro nopsanka. @®a3oBple MOPTPETHl JIMHEWHBIX CIEIAIIAX CHUCTEM.
ABTOKONEO0aHUs. YCTOWYMBOCTH aBTOkoleOaHuil. Meron ToyeuHbIX mpeoOpa3oBaHuil. Mertox
rapMoHH4YecKoi JsnHeapusanuu. OCHOBHOE ypaBHEHHE TrapMoHUYeckoro Oananca. lccinenoBaHue
KaueCcTBa YIPABJICHUS U KOPPEKLUS HEJIMHEHHBIX CUCTEM.

JIucKkpeTHblE CHUCTEMBl aBTOMATHYECKOTO YIpaBieHUs. Kiaccupukauus. PeneliHble CHCTEMBI.
Crabunuszanus penedHblx cucteM. CKOnb3sliue peXuMbl. MeTonbl HCCIelOBaHMUS JIMHEHHBIX
UMITYJIbCHBIX cucTeM. JluckpetHoe mpeoOpasoBanue Jlamnaca, Z-mpeoOpazoBanue. Ilepematounbie
(GYHKLMU, YaCTOTHbIE XAPAKTEPUCTUKH HMIYJIbCHBIX CHCTEM. YCTOHYMBOCTH HMITYJBCHBIX CHCTEM.
HccnenoBanue HMMITYJIBCHBIX CHCTEM YAaCTOTHBIM MeTonOM. HemnpepeiBHas MOJENb HUMITYJIBCHOU
CHCTEMBI, yCIOBUs €€ NMpUMeHeHUs Ha ocHoBe TeopeMmbl B.A. KorenbHukoBa. L{u¢ppoBbie cucTeMsl.
MeTtonbl uccienoBanus. CuctemMsl IpsIMOTro HU(POBOTO yIpaBIeHHUS.

MHoOromepHble aBTOMaTHYECKHE CHCTEMBI yIpaBieHHA. AHanu3 ycroiuuBocTu. lloHsAtue o
METO/JAaX JACKOMIO3MIHMHA. METOoNbl aHamm3a W CUHTE3a MHOIOMEPHBIX CHCTEM. YIIPaBIsSEMOCTb M
HaOromaeMocTh. MHBapMaHTHOCTh CHUCTEM  yIpaBieHUS (QOpPMBI  YCIOBHM HMHBAapUAHTHOCTH.
NHBapuaHTHOCTH JO €.

CiydaiiHble MPOILECCHI B CHCTEMaxX aBTOMATHYECKOrO yIpaBieHus. [IpoxokeHune ciydaiiHOro
CUTHajJa 4Yepe3 JHMHEHHyro cuctemy. OIpeneneHue CIEKTPaJbHOM IUIOTHOCTH CHTHAala Ha BBIXOJE
CTallMIOHAPHOM CHCTEMbI B YCTaHOBUBILEMCS pexxume. [IpuOnmxEHHBIN aHaNU3 HEIMHEWHBIX CUCTEM
IIPH CIIy4alHBIX BO3JECHCTBHUSX.

ITonsATHE ONTHMAIBHOIO YIpaBiIeHUsA. MeTOIbl TEOPUH ONTHUMAIBHOTO YIPABICHUS. DJIEMEHTHI
KJIACCUYECKOIO0  BapHAllMOHHOro ucuuciaeHud. IlpuHnun Makcumyma. MeTox IUHaMHUYECKOro
nporpaMmupoBanusg. OntuManbHass MO OBICTPOJACHCTBUIO CHUCTEMa YIpaBiCHUs. AHAJIUTHYECKOE
KOHCTPYUPOBAHUE PETYIATOPOB.

UyBCTBUTENBHOCTh U pOOACTHOCTh CUCTEM yrpaBiieHUs. [loHsATHE YyBCTBUTENBHOCTH. DYHKIINH
YYBCTBUTEIHHOCTH. YyBCTBUTEIBHOCTh TNEpeaTOYHONM (YHKUMHU M OCHOBHBIX CTpykTyp CAY.
CucreMbl HYJIEBOM YYBCTBUTEIHHOCTH. CHHTE3 CHUCTEMBI C YYETOM HEUYBCTBUTEIBHOCTH. [loHsTHE
pobacTHOCTH cHcTeMbl yrpasieHus. [loka3aTenu yCTOHYMBOCTH M KadecTBa POOACTHOCTU CHCTEM.
Cunre3 poOacTHBIX PErysTOPOB.



1.2 ABTOMaTH3anusi NPOU3BOACTBEHHBIX NPOLECCOB

OOume cBeneHUs O IPOU3BOACTBEHHOM IIpoliecce Kak oObekTe aBTomaru3auuu. Cxema
aproMaru3anuu. [lokazareny MoToYHOro MPOU3BOACTBEHHOIO IIPOLIECCa.

[TpuHIMIBI OCTPOEHMSI aBTOMATOB U aBTOMAaTHYECKUX JMHUNA. OCOOEHHOCTH aBTOMATU3ALUM
IIPOU3BOCTBEHHBIX MTPOLECCOB. UyBCTBUTENBHOCTH IIPOM3BOICTBEHHOIO IIPOLIECCa.

Marematnueckue MOAEIN IPOU3BOJACTBEHHBIX MPOLECCOB. OCHOBHBIE METOIBI MOJEIMPOBAHUS.
Mogenn 00bEKTOB C COCPEAOTOYCHHBIMU M pacipenenéHHbIMU mapaMmerpamu. [loctpoenune mozeneit
O00BEKTOB YNpPABJIECHUS 10 HKCIEPUMEHTAIbHBIM JaHHbIM. OmnpesneneHue XapakTepUCTHK OOBEKTOB
YIpaBJICHUA MCTOJaMH AKTHUBHOI'O SKCIICPUMCHTA. MGTOI[BI OonpeacICHUA BPCMCHHBIX XapPAKTCPUCTHUK.
OnpeneneHne 4aCTOTHBIX XapaKTEPUCTUK C MOMOLIBIO PETYJSPHBIX U CTOXAaCTHYECKHUX BO3JIEHCTBUM.
Mertonsl  00pabOTKM  pe3ysnbTaToOB d3KclepuMeHTa. PerpeccuonHble  Monenu. OmnpezneneHue
MaTEMAaTHYECKUX MOJENIEH IO KCIIEPUMEHTAILHBIM BPEMEHHBIM U YaCTOTHBIM XapaKTEPUCTUKAM.

OHTI/IMI/I3aI_II/I$I mponeccoB YIIpaBJICHUA B ABTOMAaTHYCCKHUX CHUCTEMAX. HpI/IMeHeHI/Ie
crnenuanu3upoBaHHblx OBM B cucTtemMax aBTOMAaTMYECKOIO YIPaBJICHHs IPOU3BOACTBEHHBIMU
IIPOLECCAMH.

1.3 OcHOBBI pOOOTOTEXHMKH

OCHOBHBIC TIOHATHA M OIpEeIeHUs] POOOTOTeXHUKU. OONACTH MPUMEHEHHUS! MPOMBIIUICHHBIX
po6oT1oB. CTpyKTypa MpOMBIIIIEHHOTO podoTta. Kinaccudukaius npoMBIIIIEHHBIX POOOTOB.

KoHCTpyKIIUM ~ MaHHUMYJISTOPOB MPOMBINIICHHBIX po0oTOB. KuHeMaTuka MaHHUMYISATOpA.
CucreMbl KOOpIMHAT IepexojJa OT OJHOM KOOpAMHAaTHOW cuctembl K Jpyroi. IlpoextuBHOE
MPOCTPAHCTBO. YpaBHEHUE KUHEMATHKU MaHUIynsTopa. [Ipsimast u oOpaTHast KuHEMaTHUECKUE 3a/1a4H.

Junamuka manunysistopa. OOuipe npuéMbl cXeMaTH3allUdd, UCHOJIb3YEMble IPU IMOCTPOCHUU
OUHAMHYECKOH Monenn wmexaHu3ma. OCHOBHBIE JOMNYILEHHUs, MpPUMEHSEeMble Tpu pa3zpadoTke
MaTeMaTUYeCKON  Monenu  MaHumysistopa. PacuérHele cxeMbl MaHumyssTopa. JuHamuka
YPaBHOBEIIMBAKOIIKUX YCTPOMCTB MAaHMMIYJIATOpAa. MaTemaTHyecKue MOJENU OTIEIbHBIX CTEHEeHEHl
MOJIBU’KHOCTH MaHUMYJISITOpa Kak 00bekTa yrnpapieHus. MaTtemaTiueckas MOJI€Ib MAaHUITYJIATOPA KaK
MHOT'OMEPHOT0 00BEKTa yIpaBiIeHUs. ANMPOKCUMAIIU MaTEMaTHUECKOW MOJIe MaHUITYJIATOpA.

Cuctema aBTOMaTHYECKOTO YIIPABIEHUS MPOMBIIUIEHHBIMU poboTamu. O000MmEHHAsT CTPYKTypa
MHUKpPOIIPOLIECCOPHON ~ CHCTEMBI ~ YNPABJICHUSA. 3aKOHBl YIpaBJIECHUsA JBWKEHHEM. Pacu€rHas
CTPYKTypHasi cxema CHCTEeMbl. J[MHaMuKa MO3ULIMOHUPOBAHUS MIPUBOJOB JABHXKEHHUS MPOMBIIIIEHHOTO
po6ota. [IporpammHoe ynpaBieHue poOoTamu.
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PA3JEJI 2. CTPOUTEJIBHBIE KOHCTPYKIIUU, 3TAHUA U COOPYKEHUSA
1. /Kes1e300eTOHHbIE KOHCTPYKIIUH

1.1 Beenenue.  CompoTuBiieHHE  JKENE300€TOHA M DJIEMEHTHI  KeJIe300€TOHHBIX
KOHCTPYKIIUH.

Kpatkue ncropudeckue CBEICHUS O BOSHUKHOBEHUH U PA3BHTUU KEJIE300€TOHA 32 pyOeKoM H
B Poccun. CymrHocTth xene3o6erona. [lonstue o xene3o00eToHe KaK KOHCTPYKTHBHOW KOMIIO3HMIIUU
JIBYX MAaTEPUAIOB - OETOHA M CTAIBHON apMaTypbl. Y CIIOBHsI, 00€CIIEYHBAIOIINE COBMECTHYIO padoTy
0eToHa U CTaJIbHOU apMaTyphl.

OcobOeHHOcTH JKelle300eToHa - OO0pa3oBaHHME TPCIIMH Ha CTAagud OSKCIUTyaTallud OT
pactaruBaronux HanpsokeHuid. OObIUHBIE CBOMCTBA jKene300eToHa. CrocoObl H3rOTOBICHHS U
BO3BEJ/ICHUS JKEIC300€TOHHBIX KOHCTPYKIUH. OO0NacTh MPUMEHEHUS JKEIe300€TOHA U TEPCIECKTUBBI
pa3BUTHSL.

1.2. OcHOBHBIE  (PU3UKO-MEXAHUYECKHE CBOWCTBA OETOHA, CTANBbHOW apMarypbl u
xKenez00eToHa

1.2.1. OcHoBHbIE (hU3HKO-MEXaHHMUECKUE CBOIICTBA OETOHA

OCHOBHBIE CBCACHMA, BUJAbBI 1 KHaCCI/IQ)I/IKaI_II/IH OeToHa. CprKTypa OEMCHTHOI'O OeToHa U ee
BJIMAHHC Ha q)I/I?,I/IKO-MCXElHI/ILIeCKI/IC XApaKTCPpUCTUKH OeToHa. CBGI[GHI/IFI 0 q)I/BI/IKO-MeXElHI/I‘ICCKI/IX
CBOMCTBaX Apyrux OETOHOB (HHOTHOFO CHJIMKATHOI'O, A4€UCTOIO, )KapOCTOﬁKOFO, KHCHOTOCTOﬁKOFO).
HOJ'II/IMep6eTOHBI. Bupgsl HOJ'II/IMep6eTOHOB, HMX OCHOBHBIE CBOMCTBA K 00J1aCTH IMPUMCHCHH.

[Ipounocts Oerona. PakTOpbI, BIMSIONIME Ha MPOYHOCTH OCTOHA. XapakTep pa3pylIcHHS
OeroHa npu cxaruu. KyOuKoBas NMpOYHOCTh O€TOHA, MPU3MEHHAs MPOYHOCTh OETOHA, MPOYHOCTH
OcToHA MPU PACTSHKCHHH, MECTHOM cCkatuu. CBoiicTBa O€TOHA TPU IUTEIBHOM, MHOTOKPATHO
ITIOBTOPHOM, YIapPHOM U CJIIO)KHOM 3arpy>KEHHH.

HedbopmatuBHbie cBoicTBa 6eToHa. OOBeMHBIE nedopManuu - ycajka U HaOyxaHue OeToHa,
temneparypuele aedopmanun. Koadduuuent nuneliHo TeMmeparypHoil aedopManuu U €ro
3aBUCHUMOCTh OT BHJa LIEMEHTa, 3alojHuTeNned u Apyrux ¢akropoB. Cuioble aedopmarui.
OnHOKpaTHOE 3arpy’kxeHue KpaTKOBPEMEHHOW Harpy3kod, BIMSHHE CKOPOCTH HarpyXeHHs.
HenuneitHass cBSI3p MEXAYy HampsOKEHHsIMH M JeopManusMu. YTpyrue U IJIaCTUYECKHe

nedopManuu.

Monyns nedopmariuu 0eToHa: HavYaIbHBIM MOIYJh YIPYTOCTH, MOJYJIb TIOJHBIX AehOpMaIiuii,
MOJIyJIb YIIPYTOIUIACTUYHOCTH O€TOHA, CBA3b MeXAy HUMHU. KoapHUIMEeHT ynpyrux U MiacTUYECKUX
nedopmaruii. IlpenenbHbie CKUMAaEMOCTh U PacTHKUMOCTh OeToHa. KoadduimeHnt mnomepedHbix
nedopMaruit 1 MOIyJb ciBUra OeToHa.

Jedbopmaru 1ipu JIUTENILHOM 3arpykeHud. [lomsydects 6eToHa U (paKTOpHI, BIUSIONINE HA
nedopMmaruu nomsydectu. KpuBbsie monsyuectu. JIuHeliHas W HenWHEWHas MoOi3ydecTb. Mepa o
XapaKkTepUCTUKA Mo3ydecTu OeToHa. Pemakcarus HanpshkeHUH B OETOHE.

Hepopmarun GeToHa TPU MHOTOKPATHO TMOBTOPHOM JEHCTBUU HArpy3KH. BBIHOCIHUBOCTH
OeToHa.

Kitacc mo mpo4HOCTH Kak CTaTUCTHYECKash MPOYHOCTHAsS XapakTepucTuka. Kimaccel 6€TOHOB 110
MIPOYHOCTH Ha CIKATHE U pacTsHKeHHe. Mapku OETOHOB TI0O MOPO30CTOWKOCTH, BOJIOHETIPOHHUIIAEMOCTH,
CpeqHel TUIOTHOCTH W MO caMoHampsbkeHuto. OOmue cBeleHWss O Ha3HAaYeHHWH Kiacca W MapKu
OeToHa.

1.2.2. Apmarypa Juist xele300€TOHHBIX KOHCTPYKIIHA

Ha3znauenune apmarypel. PaGodas m MoHTaxkHast apmarypa. ['mOkas apmaTypa U €€ BHIBI B
3aBUCHUMOCTH OT TCXHOJOI'MU HU3T'OTOBJICHHA, cnoco6a YIOPOYHCHUA, d)OpMI:I IIOBCPXHOCTHU U cnoc06a
MPUMEHEHUS [TPU apMUPOBAHUU KOHCTPYKIIHM (apMaTypa HeHanpsraeMasi 1 Hanpsiraemasi).

XKectkas apmaTypa U3 MpOKaTHBIX MpoduiIel 1 0071acTH ee IPUMEHEHHUS.

[IpounocTHbie W neopMaTUBHBIE CBOMCTBA apMaTypHBIX CTaledl C TUIOMIAJKOW TEKYYECTH.



[loBbIlIeHME TPOYHOCTH U YMEHBIICHUE I[UJTACTUYHOCTU NyTeM JIETUPOBAHUA U  YBEIUYCHUS
colepKaHus yriepoja. TepMHYecKOoe YIPOYHEHHWE apMaTypHbIX CTajed. YCIOBHBIM mpenen
TEKY4EeCTH. YTNPOYHECHHE TOPAYCKATAHOW apMaTypHOM CTAJIM BBITSIKKOM B XOJIOJHOM COCTOSIHUH,
BBICOKOIIPOYHAs apMaTypHas IPpOBOJIOKa. MOAY/b YIPYTOCTH apMaTypHBIX CTajeH.

[InacTuyHOCTH, CBAPUMBAEMOCTb, XJIATHOJIOMKOCTb, PEOJOTUYECKHE CBOMCTBa (peyakcarius
HANpPsDKEHUH) apMaTypHBIX CcTajeil. YCTalocTHOEe pa3pyllleHHe M JAUHAMUYECKOE YIPOYHEHHE.
Biusinue Ha MexaHuuecKUe CBOMCTBA apMaTyphl BBICOKOTEMIIEPATYPHOI'O Harpena.

Kitacebl 1 Mapku apMaTypHBIX CTalell M UX MEXaHWYECKHE XapaKTepUCTUKHU. PexoMeHmanuu
[0 HCIOJB30BAHUIO apMaTypbl B PAa3IMYHBIX KOHCTPYKLHMSIX. YUET XapakTepa JIeHCTBYIOIIUX
Harpy30K, pacueTHOM TeMIepaTypbl U YCIOBUN IKCIUTYaTallMH JKeJIe300€TOHHBIX KOHCTPYKIUH.

ApMaTypHbIe CBapHbIC U3/CNIUS - KapKachl U CeTKU. [10cKue U mpoCTpaHCTBEHHBIE KapKaChI.
Wznenust u3 apMaTypHOil MPOBOJIOKH: KaHATHI, IpAau U mydykd. CBapHbIE COECAMHEHUS apMaTyphbl U
MpUMEHSIeMbIE BUIBI cBapku. CTalbHBIC 3aKJIaTHBIC JCTATU B COOPHBIX AJIEMEHTaX.

Hemerammueckas apmatypa.
1.2.3. OcHoBHBIC PU3NKO-MEXAHUIECKHE CBOWCTBA JKeJIe300eTOHA

TexHuyeckass U KOHOMHUYECKasl CYIIHOCTb MPEIBAPUTEIHLHO HANPSHKEHHOTO Kele300eToHa.
JBa cnocoba co3maHus TPEABAPUTEIHHOTO HANPSHKEHUS: HATSHKEHWE apMaTypbl Ha  YIIOPHI,
HATSKCHHE apMaTypbl Ha 0eToH. Mexanuueckoe, AIIEKTPOTEPMUYECKOE u
INEKTPOTEPMOMEXAHNYECKOE HATSKEHHE HAIPSITaeMOil apMaTypBhl.

Cuemienue apmaTypel ¢ OeToHOM. BisiHHME BBICTYNOB Ha MOBEPXHOCTH apMaTyphl, CHII
TPEHUSI M CKJICMBAaHUSl apMaTypbl ¢ OCTOHOM Ha TPOYHOCThH CILEIUICHUS. AHKEpPOBKa apMaryphbl B
o6etone. KoHCTpyKIIMM aHKEPOB.

Ycanka Kele300eToHa U nepepacpeaciiCHuc HaprI)KeHI/Iﬁ B apMarype€ " OeToHa CXKaTOro
OJICMCHTA BCJICACTBHUC MMOJI3YUCCTH. CoBMecTHOE JICHCTBUEC YCaaKH U MOJI3YUCCTH.

321H.[PITHBII>1 cioi OeToHa. q)aKTOpLI, BIMAKOINKME HAa HAa3HAYCHHUC TOJIIWHBI 3allIMTHOIO CJIO:
BUJ U KJIacC 6€TOHa, BUJA U ANaAMCTPp apMaTyphbl, Fa6apI/ITHBI€ pasMEPbI CCUCHUS DJICMEHTA, YCIIOBUSA
OKCIUTyaTalluu 1 1p.

1.3. DKCIepUMEHTAJIbHBIE OCHOBBI TEOPUU COINPOTUBIICHUS HKEJIe300€TOHA U METOJbl
pacyera keJe300€TOHHBIX KOHCTPYKLIUH

1.3.1. DkcrnepuMeHTABHBIC JaHHBIC 0 paboTe Kene300eTOHA MO/T Harpy3KoH

3HaueHUE DOKCIEPUMEHTAIBHBIX MCCIEJOBAHMA B Pa3BUTHUM TEOPUU  CONPOTUBIICHMUS
xKene3o0eToHa. Tpu cTaguu HampsHKEHHO-1e(OPMHUPOBAHHOIO COCTOSIHUST HOPMAJIbHBIX CEUEHUI
XKeNe300€TOHHBIX 3JIEMEHTOB U XapaKTep pa3pylIeHHs UX Ipu U3rude, Npu BHELEHTPEHHOM CKaTHH U
BHELIEHTPEHHOM pacTsKeHUuU. BiusiHue mpensapurensHoro HampsbkeHus. IIporecc oOpas3oBaHus u
PacKpbITUS TPELIVH.

OOmue cBeneHUss O pacyeTrax HKeNe300€TOHHBIX KOHCTPYKIMM 10  JO0MyCKaeMbIM
HanpspkeHusM. [loHATHE TpUBEIEHHOTO CEUEHUS.

Meroa pacyeta HOPMaJbHBIX CEUEHUN IO pa3pylIaromuUM yCHIHsAM. OCHOBHBIE IOJIOKEHUS
METO/1a, €ro NPEUMYIIECTBA U HEAOCTATKHU.

Meton pacuera >ene300€TOHHBIX KOHCTPYKIMI MO MpelnenbHbIM cocTOsHUAM. [loHsTHe
IPEJEIbHOIO COCTOSHHUSA KOHCTpYKIMH. CyIIHOCTh pacueTa IO JBYM TIpynmnaMm HpeAesIbHbIX
COCTOSTHUI: Hecyllel crocoOHOCTH (IPOYHOCTH, YCTOWYMBOCTH, BBHIHOCIMBOCTH) M MPUTOJHOCTH K
HOPMaJIbHOM 3KCITyaTaluy (TPEIMHOCTORKOCTH, 1ehopMatusiMm).

OCHOBHBIE HOPMATUBHBIE JIOKYMEHTBI, MCIIOJIb3YEMbIE MPH pacueTe Kele300€TOHHBIX
KOHCTPYKIUH.

Pacuernble (akTophl - Harpy3Kd U MPOYHOCTHBIE XapaKTEPUCTUKH OETOHAa M apMaTryphl, UX
cily4yaliHasi U3MEHYUBOCTb.

Krnaccudukanus Harpy30k Mo JJIMTENbHOCTH AelcTBUsA. HopMaTHBHBIE U pacyeTHBIE HATPY3KH.



Koaddunments HaeXHOCTH MO HArpy3kaM M M0 Ha3HAYEHUIO coopyxkeHus. CoueTaHusi Harpy3oK u
KO3 PHUITUEHTHI COYCTAHUIA.

HopMmaTtuBHbIe U pacueTHbIC cOonpoTuBiIcHHs 0eToHa. KoapuimeHTs Hae:)KHOCTH IO OETOHY
MpH CKaThK U pacTspkeHnd. KoadpummenTs! ycnoBuii paboTsl OeTOHA.

HopMaTuBHBIE W pacueTHBIC COMPOTUBICHHUS apMarypbl. KoapuimeHTsl HaIEKHOCTH I10
apmarype. KoagdunuenTs! ycaoBuii paboThl apMaTyphl.

Tpu xateropuu TpeOOBaHUH K TPEIIUHOCTORKOCTH HKeJIe300€TOHHBIX KOHCTPYKILIUH.

OCHOBHBIE TIOJIOKEHHMSI pacyera M0 NPEAETbHbIM COCTOSIHUAM (3allUCh  PACUYETHBIX
HEPABEHCTB).

IIpenBaputenpHOe HampskeHHE B apMaType U OetoHe. HauanbHble HanmpspKeHHs! B apMmarype.
Kontponupyemble HanpsokeHHs B apMarype NpH HATSOKEHHM Ha ynopsl, Ha OetoH. I[IpenenbHbie
HanpsDKeHus: o0kaTust B OeToHe. YCTaHOBJIEHME Kjacca OeTOoHa B 3aBUCMMOCTH OT Kjacca
HanpsiraeMoi apmarypsl. [loTepu mnpeaBapuTenbHBIX HANpsHKEHUM B apMmaType. Ycuiaue o0karus
O0ceToHa. Hamnpsbkenus B 6eToHE mpu 00XKaTHH.

1.3.2. O0mmit ciaywaid pacdyera MPOYHOCTH HOPMAIBHBIX CEUCHHH  CTEP)KHEBBIX
XKeNe300€TOHHBIX 3JIEMEHTOB

JIBa ciydasi pa3pylieHus HOpMAJIbHOTO CEUEHMsI: MEePBBIN Clydail - pa3pylleHHUe BCIECACTBUE
TEKY4YECTH PACTSIHYTOH apMaTyphl, BTOPOW Cily4dall - pa3pylleHHE MO cxkaToMmy OeToHy. ['paHmdHOE
3HaUEHUE OTHOCUTENILHOM BBICOTHI C3KAaTOW 30HBI O€TOHA M YCJIOBUS pa3pylIeHUs B O0OHX CIydasix.
[IpenenpabIe 3HaYCHUS KOI(DPHUIIMEHTa apMUPOBAHHSL.

OOmmii ciyyail pacyera NPOYHOCTH HOPMAJIBHBIX CEUYEHUH H3rMOaeMbIX HIIEMEHTOB CO
CMELIaHHBIM apMUPOBAHUEM HAIIPATAEMOM U HEHANPATraeMoOM apMaTypoi. J[Ba pacueTHBIX ypaBHEHUS
IIPEAEIBHOIO COCTOSIHUSA HOPMAJIBHBIX CEUCHUM.

1.4. HN3rudaemeie dieMeHThI

KoHcTpykTuBHBIE 0COOCHHOCTH M3THOaeMbIX 3neMeHToB. OOmme cBeneHus 00 M3rubaeMbIX
aJeMeHTax: Oankax, miauTax. PannoHansHbie GOPMBI CeUeHU U3rndaeMbIX yieMeHTOB. OcoOeHHOCTH
apMHUPOBaHUS OOBIYHBIX U MPEIBAPUTENHHO HAMPSKEHHBIX SJIEMEHTOB.

DKcliepuMEHTANIbHbIE JAaHHBIE O XapaKTepe pa3pyLICHHUs] AJIEMEHTOB IO HOPMAalbHBIM H
HAaKJIOHHBIM  C€YEHHUAM. Pacdyer mpOYHOCTM 10 HOPMAJIBHBIM CEUEHUAM IIPEABAPUTEIBHO
HANPSDKEHHBIX 3JIEMEHTOB U 0€3 Mpe/IBapUTENbHOTO0 HANPSKEHUS JII000ro mpoduiis, CHMMETPUYHOTO
OTHOCHUTEIIBHO CUJIOBOM IIJIOCKOCTH.

N3rubaemble 351eMEHTHI MPSIMOYTOJIBHOTO POpUiIs ¢ OAMHOYHON apMaTypoil. Pexomennanumn
[0 ONpENeNeHUI0 pPALMOHAJBHBIX pa3MepoB ceueHus. OCHOBHBIE pacueTHble (HOPMYIIBL
Hcnonp30BaHne BCIIOMOTaTENIbHBIX TAaOMUYHBIX KO3(PQPHUIMEHTOB. AJTOpPUTM pacyera IJIOAAH
MIOTIEPEYHOI0 CEUYEHUs apMaTyphl.

DneMeHThl MPSIMOYTOJIBHOIO MpoQuiIs C JABOWHON HeHampsAraeMod apMmMaTypol. AJTOpUTM
pacudera ILIOIIAIN [TONIEPEUYHOI0 CEYEHUS PACTSIHYTON U CKATOW apMaTyphl.

Oco0eHHocTH pacuera M3rMO0aeMbIX 3JIEMEHTOB MPSMOYTOJIbHOTO MPO(GuUIs CO CMEIIaHHBIM
apMHUPOBAHUEM PACTAHYTOW 30HBI. AJITOPUTM PacyeTa IUIOIIAN ITONEPEUYHOr0 CEYEHUs HANpAracMou
apMaTrypsbl.

JIBa pacyeTHBIX ciydasi Ui SJI€MEHTOB TaBpoBOTO mpoduis. [Ipu3Haky pacyeTHBIX CIy4aeB.
Pacuernbie popMysbl 11t Citydasi, KOT/Ia TpaHMIIA CKAaTON 30HBI MPOXOIUT B peOpe CEUCHHS.

MaxkcumanbHble U MHWHHMAaJIbHbBIC KOE)(b(I)I/II_II/ICHTBI ApMHUpPOBaHHUA HOPMAJIBHOIO CCYCHHUA
JJICMCHTA.

Oco0eHHOCTH TPENeNbHOTO COCTOSHUS HAKJIOHHOTO CEUeHHUs U3rudaeMoro 3JIeMeHTa.
Bo3mokHbIe ciydan pa3pylieHus: 3JieMeHTa 110 HAKJIOHHOMY CEUEHHIO: NEHCTBUE MONepeyHON CHUIIbI,
JeiCTBIE MOMEHTA, Pa3ApoOIeHUE CKATOTO OETOHA B TIOJIOCE MEXKTY HAKIIOHHBIMH TPEIIMHAMMU.

Pacuernbie Qopmysnbl A TPOBEPKHM MPOYHOCTH HAKJIOHHOTO CEYEHHUS MpU JEHCTBUU



MOTIEPEYHON CHIIBI M M3THOAIONIEr0 MOMEHTA. Pacder momepevHbIX CTepKHEW U OTTHOOB. AJNTOPUTM
IIPOBEPKU IPOYHOCTH HAKJIOHHOT'O CEYEHUs MPU HAIUYMHM IONEPEUYHBbIX CTepyKHENW. KOHCTpyKTUBHBIE
TpeOoBaHUs, 0OECIIEUNBAIONINE TPOYHOCTh HAKIOHHBIX CEYCHHWI Ha JIEWCTBHE MOMEHTA: aHKEPOBKA
MPOJOJIBHON PACTSIHYTON apMaTyphbl Ha ONOpax U MpU OOpBIBE €€ B 4aCTH MPOJIeTa.

CBeneHusl 0 KOHCTPYKIIUK COOPHBIX U MOHOJIMTHBIX OAJIOK ¥ TUIUT. Pa3pe3Hble U Hepa3pe3HbIe
Oanku. PeOpucTthle W TyCTOTHBIE COOpHBIE TUIUTBHL. OCOOCHHOCTH apMHUPOBAaHHS COOPHBIX U
MOHOJIMTHBIX JJIEMEHTOB CBapHBIMH KapKacaMH, CETKaMU M OTACIbHBIMH CTEpKHSAMU. TpeboBaHus K
Pa3MEIICHUIO apMaTyphl B TIONIEPEYHBIX CEUCHHSIX JIEMECHTOB.

Oco0OeHHOCTH apMUPOBaHUs MPEABAPUTEIHHO HAMPSHKCHHBIX JJIEMEHTOB. Pa3MericHue
HaIpsAraeMo apMarypbl B MONEPEYHOM CEYEHUM DIIEMEHTA. AHKEPOBKA HaIpAraeMoM apMarypsl U
MECTHOE YCUJICHHE KOHIIEBBIX YYACTKOB MPEIBAPUTEIBHO HANPSHKEHHBIX 3JIEMEHTOB.

Pacuer mpoyHOCTH HOpMaJIBHBIX CEUYECHUHN TTPH KOCOM M3THOE.
1.5. CoxaTble DIIEMEHTEI

OO6mue moHATHS. Buasl SJIeMEHTOB, TMOJBEPKEHHBIX  BHEIEHTPEHHOMY  CHKATHUIO.
KoHCcTpyKTHBHBIE OCOOCHHOCTH C)KATBIX 3JIEMEHTOB ¢ THOKOW IMPOJIOJILHOW apMaTypoi U XOMYTaMH.
OnTumanbHbIe MPOLIEHTHI apMUpPOBaHusl. PekoMeHnyembie Kiacchl 6€TOHa U apMaTyphl.

Pacuer IIPOYHOCTH CXKATbIX OJJICMCHTOB CO CJIyT-Iaf/'IHI)IM SKCHCHTPUCUTCTOM. OcHOBHBIE
AOMMYIICHUA, IPUHUMACMBbIC IIPU PACUCTC. AJIFOpI/ITM pacdcTa.

Pacyer mpoyHOCTHM BHEIEHTPEHHO CXATBIX 3JEMEHTOB IPHU PACUETHBIX AIKCIEHTPUCUTETAX.
Pacuernrie u CJIy‘-IaI\/JIHI)IC OKCHCHTPHUCUTCTHI. Pacuer snemenTOB CUMMCTPHUYIHOI'O HpOd)I/IJIﬂ, CXKAaThIX B
IUIOCKOCTH CUMMeTpHH. JIBa pacdeTHbIX ciydas: ciydaid 1 (ciydail OOJBIIMX 3KCIEHTPUCHUTETOB
CKUMAIOIEH CUJIBI, pa3pyIICHUE BCJIEICTBUE TEKYYECTH PACTAHYTOM apMaTyphl) U ciiydail 2 (ciaydai
MaJbIX JKCLIEHTPUCUTETOB CXXUMAIOIICH CHIBI, pa3pylleHHe Mo cxkatomy OeroHy). PacuerHbie
GopMyNbl M YCIOBUS, ONPENENAIONINE pacueTHbIe ciaydyau. Y4eT JONOJHUTENbHOIro mporuda u
JUTUTENIBHO JEHCTBYIONIEH YacTH HArpy30K.

AJroput™M pacuyeta IMPOYHOCTH U AaPMHUPOBAHMS CXKATBIX D3JEMEHTOB MPSIMOYTOJIBHOTO,
TaBPOBOTO U JIBYTaBpPOBOTO ceueHuil. PacueTHrlie hopMyIibl 1)1 IPSIMOYTOJIBHOTO CEUEHUS. ANTOPUTM
IPOBEPKU HECYIIEH CHOCOOHOCTH 3JIEMEHTOB B OOOMX pacueTHBIX cly4asx. AJTOpUTM pacuera
apMaTypbl B ciiyyae O0JIbIINX dKCUeHTpucuTeToB. Cilyyail CHMMETPUYHOIO apMUPOBAHUs. AJNTOPUTM
pacuera CHMMETPHUYHOIO apMUPOBAHUS JJIs Cllydasl MaJlbIX 3KCHEHTPUCUTETOB. PacueTHbie (hopMyIibl
JUISL JIEMEHTOB TaBPOBOI'O U JBYTaBPOBOI'O0 CEUYEHUI B 3aBUCHMOCTH OT PACIIOJIOKEHUS CKATON 30HBI.
AnropuT™ pacueTa apMaTyphl Ui CIydaeB OONBIINX U MaJbIX 3KCIIEHTPUCUTETOB.

CxaTble DJIEMEHTBI, YCWJICHHBIE KOCBEHHBIM apMmupoBaHueM. CyIIHOCTb KOCBEHHOTO
apmupoBanus. KocBeHHOe apMupoBaHHME CeTKaMH, KojblaMu W cnupaissmu. [IpuBeneHHoe
COIIPOTHBIIEHUE OETOHAa C KOCBEHHbIM apMmHupoBaHueM. DopMmyna Ui pacyera NPUBEAECHHOTO
COTIPOTUBIIEHHUSI OETOHOB B 3aBUCUMOCTH OT BUJa KOCBEHHOI apMaTypBhl.

VYcuneHne KOHIEBBIX yYaCTKOB CHKaThIX 3JIEMEHTOB. PacueT Ha MecTHOe CoKaTHe.

Tpy6o6eroH. Pacuet TpyOOOETOHHBIX 2JIEMEHTOB Ha CXKaTHE.

Cxxatble 2JIEMEHTBHI € )KECTKOH apMaTypoii, 0cOOEHHOCTH KOHCTPYUPOBAHUS U pacyera.
1.6. PactsinyTbIe 371€eMEHTHI

DneMeHTH Kene300€TOHHBIX KOHCTPYKIUM, paboTarolie Ha EHTPAIbHOE U BHEICHTPEHHOE
pacTshKeHue. KoHCTpyKTHUBHBIE =~ OCOOCHHOCTH  PACTAHYTBIX  DJIEMEHTOB. IIpumeHeHue
IIPEABAPUTEIILHOIO HANIPSKEHHUS.

Pacyer nmpoyHOCTH LIEHTPATBHO PACTAHYTHIX 3JIEMEHTOB.

JIBa pacueTHBIX ciiy4as JUIsi BHELEHTPEHHO PACTSAHYTBIX 3JIEMEHTOB: CIydail MPUIIOKEHUS
MPOAOJBHOM CHJIBI MEXKIY apMaTypod W clydall MPUJIOKEHUS MPOAOJIbHOW CHUJIbI BHE PACCTOSHUS
MEXIy apMarypoil (BOSHHUKHOBEHHE CKaTol 30HBI). PacueTHbie (oOpMynbl Ui SJIEMEHTOB
CHUMMETPUYHOTO CEUEHHUs NPOU3BONBHOM (opmbl. YacTHBIM ciydald BHEUEHTPEHHO PaCTIHYTHIX
AJIEMEHTOB MPSMOYTOJIBHOTO MPOQHIIS.



1.7. TpemrHOoCTOMKOCT U IepeMEeIICHHE KeTIe300€TOHHBIX 3JIEMEHTOB

Pacyer TpemmHOCTOMKOCTH ke1e300€TOHHBIX 3JIeMEHTOB. Pacuer mo o0pa30BaHUIO TPELIUH,
HOPMAJIBHBIX K TIPOJOIBHON OCH 3JIEMEHTA IS IEHTPATBHO PACTSIHYTHIX, H3TH0aEeMbIX, BHEIICHTPEHHO
CKAaTbIX M BHELEHTPEHHO pACTSHYTHIX OJEMEHTOB, IPEABAPUTEIBHO HANPSIKEHHBIX U 0e3
NpeABapUTENIbHOTO HanpspbkeHus. OCHOBHBIE TMPEANOCHUIKM M JIOMYIICHHUS, HCIOJIb3yeMble IpHU
pacueTe HKeJe300€TOHHBIX JJIEMEHTOB IO oOpa3oBaHuio TpemuH. OmnpeneneHue MOMEHTa
00pa30oBaHMs TPEIIHH IO CIIOCO0Y SAPOBBIX Touek. Pacder mo oOpa3oBaHNIO HAKIIOHHBIX TPEIIHH.

OO01iue nooXKeHusl pacyeTa MIHPUHBI PACKPBITUS TpelrH. PaKkTophl, BIUSIONME HA IIUPUHY
PaACKpBITUSI TPEIIUH. YUeT BIUSHUS HAYAIbHBIX TPEIIMH B OETOHE CXKATOW 30HBI MPEIBAPUTEIHLHO
HaANPSDKEHHBIX 3JIEMEHTOB. Pacyer 1o 3aKpbITHIO TPELUH.

Pacuer mo npedopmanmsM, omnpenereHHE KPUBU3HBI OCH M IKECTKOCTH H3THOAEMBIX U
BHEIICHTPEHHO 3arpy>KEHHbIX 3JEMEHTOB HA Y4acTKax 0e3 TPEUMH M C TpellMHAMH. YUeT BIUSHHS
IpPeIBapUTENFHOTO HANPSHKEHUS M JUIMTENBHOCTH JecTBUs Harpysku. OrmpeneneHue mporudoB
3JIEMEHTA 10 KpUBU3HE. PacdyeT ocpeJHEHHON KECTKOCTH 3JIEMEHTOB C YUE€TOM TPEIIMH B PACTAHYTHIX
30HaxX. Y4er BAUsHUA AeopManuii caBura.

2. 7Kese300eTOHHbIE KOHCTPYKIIUM MHOT03TAKHBIX NPOMbBIILICHHBIX U I'PAXKIAHCKHX
3MaHui
COopHble  Kene300€TOHHBbIE  KOHCTPYKIIMM  3aBOJCKOTO  HW3TOTOBJIEHHS -  OCHOBA

UHYCTPUAIM3AMU CTPOUTENIbCTBA. MOHOIUTHBIN Kene300€TOH B COBPEMEHHOM CTPOMTEIbCTBE.
JIOCTOMHCTBA ¥ HEAOCTATKH MOHOJIMTHOTO M COOPHOTO JKene300eToHa; 00J1acT! IPHUMEHEHNS.

OcHoBHbIE TpeOOBaHUS K COOpPHBIM KeIe300€TOHHBIM KOHCTPYKLUAM 34aHui. Tunumzanus
COOpPHBIX 3JIEMEHTOB, HOMEHKJIATypa U KaTaJIOTH COOPHBIX 3JIEMEHTOB.

He(l)OpMaL[I/IOHHbIe BBl - TEMIICPATYPHBIC U OCAJOYHBLIC, Tpe6OBaHI/IH K UX PpacCIOJIOKCHUIO,
KOHCTPYKTUBHBIC CXEMBbI IIBOB.

CTBIKM UM KOHIIEBBIE YYaCTKHU COOPHBIX KeJe300€TOHHBIX 3J€MEHTOB MHOTO3TaKHBIX 3JJaHUU.
Bunbl cThIKOB 1O pPacyeTHO-KOHCTPYKTUBHBIM TpU3HAKaM U OCOOEHHOCTH HX KOHCTPYKIHH.
KoHcTpyKTUBHBIE, 3aBOJICKHE U MOHTaXkKHble TpeOoBaHMs K CThIkaM. CBapka BBIITYCKOB apMaTyphl B
CThIKaX. YCHJIEHHE KOHIIEBBIX YyYacTKOB COOpHBIX 3J€MEHTOB. lIpuMeHeHune KOCBEHHOTO
apMUPOBaHMUSL.

OcoOeHHOCTH apMHUPOBAHMS TPEABAPUTEIHHO HAMPSIKEHHBIX DJIEMEHTOB. PasmelieHue
HaIpsraeMo apMarypbl B MONEPEYHOM CEUEHUU DIIEMEHTA. AHKEPOBKA HaIpsAraeMoil apMarypsl U
MECTHOE€ YCHJICHHE KOHIIEBBIX YYAaCTKOB MTPEABAPUTEIILHO HANTPSAKEHHBIX DIIEMEHTOB.

CaeneHus 0 pacuere NPOYHOCTH CTATBHBIX 3aKIAAHBIX JeTalell 1 OETOHHBIX IIMOHOK B CTHIKaX
COOPHBIX JIEMEHTOB.

2.1. [Tnockue xene300eTOHHBIE MEPEKPHITUS

OOmue cBeAeHUs O KOHCTPYKIMHU COOPHBIX MU MOHOJHMTHBIX Oanok M IiuT. Pa3pesHbie u
HepaspesHble Oanku. Pedpucteie u mycToTHBIE COOpHBIE TNIUTHL. OCOOEHHOCTH apMUPOBAHUS COOPHBIX
Y MOHOJIUTHBIX 3JIEMEHTOB CBapHBIMU KapKacaMH, CETKaAMU U OTIENIbHBIMH CTepKHAMU. TpeboBaHus
K pa3MEIICHHUIO apMaTyphbl B IONEPEUYHBIX CEYEHUSX AIEMEHTOB.

HJ'IOCKI/Ie HeperBITI/ISI MHOT'OOTaXHBIX SHaHHﬁ U UX OCHOBHBIC BHUIBI - 6aHO‘IHI)Ie %1
0e30aJI0OYHBbIE.

KoMmoHoBKa KOHCTPYKTHBHOM CXeMbl peOpHUCTOr0O MOHOJIUTHOIO MEPEKPHITHS C OaJIOUHBIMU
IUTUTaMH, 0COOEHHOCTH pacyeTa U KOHCTPYMPOBAHUS TUIUTHI, BTOPOCTEIIEHHBIX U TJIaBHBIX OAJIOK.

KoHcTpyKTHBHBIE CXeMbl pEeOPUCTBIX MOHOJUTHBIX MEPEKPHITHI C MIUTaMH, ONEPTHIMU IO
KOHTYpY, 0COOEHHOCTH pacueTa IUTUT 10 METOAY MPEeIbHOTO PaBHOBECHSL.

OCOOCHHOCTH KOHCTPYKTHUBHBIX DPEIICHUI MOHOJHMTHBIX, COOPHO-MOHOJIHMTHBIX M COOPHBIX
0e30aT04YHBIX TOKPBITH.

[Tnockue Oe36amouHbIe MEPEKPHITUS U3 COOPHBIX KEIe300€TOHHBIX JIeMEeHTOB. KoMmoHoBKa



KOHCTPYKTUBHOUM CXEMBbI MEepeKphITUs. KOHCTPYKIMS MyCTOTHBIX U peOpHCThIX MHT. [IpiMeHeHne B
IUIMTAaX CBAPHBIX CETOK, KapKacoB U HampsraeMoi apmaTypbl. OCOOEHHOCTH pacuera apMHUPOBAHUSA
MyCTOTHBIX U PEOPUCTHIX ILTHUT.

Konctpykiuu pureneii  0amodnplx nepekpbiTHi. OCHOBBI  pacyeTa JKeIe300€TOHHBIX
KOHCTPYKIIUIA 110 METOAY MpeaeiabHOro paBHOBecHs. OCHOBHBIC NPHHIMIBI MeToaa. OOpa3oBaHue
IJIACTUYECKUX  [IApHUPOB U  TepepacipesiesieHne U3ru0aromuyx MOMEHTOB B CTaTHYECKH
HEoNnpeaeIuMOoil Oajake IpH IMpeiacibHOM paBHOBecHH. CTaTMYECKM M KMHEMATHYECKHH CIIOCOOBI
METO/Ja TPENeIbHOr0 paBHOBecHs. PacueT purenss METOJAOM TPEASILHOTO PaBHOBECHS C
nepepacripe/iclicHieM MOMEHTOB. ApPMHUPOBAHHE pUTENs C Y4eTOM OTHOAromieid  SIIopsI
nepepacpeeieHHbIX MOMEHTOB. [locTpoeHue 3Mopsl MOMEHTOB TI0 HA3HAYEHHOMY apMHUPOBAHUIO.

2.2. KOHCTpyKIIMM MHOTO3TaXHBIX KAPKACHBIX U IAHEJIbHBIX 3JaHUN.

KoHCTpYKTHBHBIE CXEMBl MHOTOSTKHBIX 3JIaHHA M OOIIWE MPHHIUIBI WX KOMIIOHOBKH W3
cOOpPHOTO ¥ MOHOJIMTHOTO XKeNe300eTOHa.

KOHCTpYKTHBHBIE CXE€MBbI MHOTOATXHBIX 3daHui. OOmMe CBEACHUS O KapKacHBIX,
OeCKapKaCHBIX 1 KOMOMHUPOBAHHBIX CUCTEMAX M 00JIACTSIX UX MPUMEHEHHUS.

CBHSGB&H, pPaMHO-CBA3CBas U paMHasd CUCTCMBI IIPOU3BOACTBCHHBIX 3JIaHUH.

KommonoBka KOHCTpYKTHBHOﬁ CXEMbl ITaHCJIBHBIX 3[13HI/II>1, CTBIKOBBIC COCIHMHCHMHA.
BepTI/IKaJ'IbHBIe CBA3CBbLIC CIIJIOIIHBIC ,Z[I/Iad)paFMBI u I[I/Ia(l)paFMbI C MNpo€MaMH, MOHOJIMTHBIC sIapa
KCCTKOCTH. HpI/IHI_[I/IH pacyeTa U KOHCTPYUPOBAHMU.

KenezobeToHHble (YHIAMEHTBI MEIKOro 3alioxkeHus. Kiaccubukamus Keae300eTOHHBIX
dbynnamenToB. OTAeNbHbIC, JEHTOYHbIE U CIIONIHBIE (DYH/IaMEHThI, 00JIaCTH UX MPUMEHEHHUS.

KoHcTpykunn cOOpHBIX MOHOJIHMTHBIX OTAEIBHBIX (DYHIAMEHTOB KOJIOHH. Pacuer meHTpaibHO
HarpykeHHbIX (yHIameHToB. OCOOEHHOCTM pacyeTa BHELEHTPEHHO HarpyXeHHbIX OT/AEIbHbIX
¢byHnameHToB. @yHIaMEHTHBIE OATTKH, KOHCTPYKTHUBHBIE PELLIEHUS, CXEMbl apMHPOBAHUSI.

3. KameHnHble KOHCTPYKIINH

Kpatkue ncropuueckue cBe/ileHUsI 0 BOSHUKHOBEHUU U Pa3BUTHH KaMEHHBIX U apMOKaMEHHBIX
KOHCTpyKLUH B Poccun u 3a pyoesxom. IlepcnekTHBBI faabHENUIIEro pa3BUTHS.

DOHU3NKO-MEXaHNUECCKHE CBOMCTBA KaMCHHBIX KIaJ0K. OcHOBEI pacu€ta 1o MnpeaAcibHbIM
COCTOSAHHAM.

OO6mue cBenenus. Matepuanisl JUIsl KAMEHHBIX KOHCTpYKIMM. [IpuponHbie 1 MCKyCCTBEHHbIE
KaMHHU. PacTBOpBI 11 KaMEHHBIX KJIaJoK. [IpoYHOCTh KaMEHHOW KIIaJKK NP CHKATUH, PACTSKEHUHU.
®axTophl, BAUSIOLINE HA IPOYHOCTh KiIaAku. JlehopMaTuBHOCTh KaMeHHON Kiaaku. Ctaguu paboThl
KJIAJAKU TI0J Harpy3Kol Ipu ckaTuu. PacueT KaMEHHOM KJIaJKU 10 NIPEAEIbHBIM COCTOSIHHSM.
Pacuernble conpoTuBieHus kameHHo! kinaaku. Koadduuments! ycnosuii paboTsl.

Pacuer HeapMupoBaHHOM KaMEHHOM KJIAIKHU TMPU CXATUU. PacdeT MpOYHOCTU LIEHTPAIBHO
CKaTbIX 3JeMeHTOB. OrmpeneneHre pacyeTHON MJIMHBI, Kod(@UIMeHTa MpOoJOJbHOro u3ruda. Yuer
JUTUTEIbHOCTU JENUCTBUS Harpy3Ku. PacueT kaMeHHOU KJIaJIKU Ha CMSITHE.

ApMOKaMeHHbIE KOHCTpPYKIMU. Pacuer m mpoektupoBanue. CeTyaroe apMHpPOBAHHUE KIIAJIKH,
OCHOBHBIE KOHCTPYKTHUBHBIE TPeOOBaHUS, MAaKCUMAJIbHBIA 1 MUHUMAJIbHBIN MPOLEHT apMUPOBAHMUS.
Pacuer kaMeHHBIX KOHCTPYKLMH C CETYATBIM apMUPOBAHUEM IIPHU IIEHTPAIBHOM M BHELEHTPEHHOM
cxartuu. [IpogonbHoe apMUpOBaHUEe KAMEHHOU KJIa K1, KOHCTPYKTHBHbIE TPEOOBaHUS, pacyer.

Pacuer mpouyHocTH M3rMOaeMbIX 3J1€eMEHTOB. Buabl KOHCTpyKIMil, paboTaromux Ha H3THO.
Pacuer npoYHOCTH IpH JEHCTBUY MOMEHTA U MONEPEYHON CUIIBL.

Pacuer no oOpa3oBanus U packpbIThIO TpeuH. OCHOBHBIE MOJIOKEHUS pacyeTa; TpeOoBaHMUs,
npeabaBIsieMble KaMEHHOM KJIaJKe M0 TPEeIMHOCTOWKOCTH. Pacder mo nedopmanusM pacTsHYTHIX
MTOBEPXHOCTEH.

[IpoekTupoBaHuEe KaMEHHBIX KOHCTPYKIUN 31aHuid. KOHCTPpYKTHMBHBIE CXEMBbI KaMEHHBIX
3MaHUN. 3/1aHKUS C )KECTKOM M YNpPYyrod KOHCTPYKTHBHOM cxeMoW. Pacuer cTeH Ha BepTUKaJIbHbBIE U



TOPU3OHTAIIbHBIC HATPY3KHU. Pacyer nepeMbIuek U CTEH MO0ABaIA.

KameHHble KOHCTPYKIMH, BO3BOAMMBbIE B 3MMHee BpeMsa. KoHCTpykTuBHBIE TpeOOBaHUS.
BnusiHue 3amopaxxuBaHus Ha pacTBOp M KIaaKy. Pacyer 3uMHENH KIAJKM B CTaJUU MEPBOTO
OTTauBaHUA U JUIsl IEPUOA 3aKOHYEHHOTO CTPOUTEIBCTBA.

4. KOHCprKIII/II/I OAHOITAKHBIX MPOMBIIIJICHHBIX 31aHuH

Krnaccudukanus o1HO3TaXHBIX MPOU3BOJACTBEHHBIX 3/IaHUH 110 KOHCTPYKTHUBHBIM IPU3HAKAM.
KoHCTpyKTHUBHBIE CXEMBI 3/1TaHHIA.

Buasl ogHO3TaXXHBIX MPOM3BOJCTBEHHBIX 3JaHUM, KOJIMYECTBO MPOJETOB. TUI KPOBIH,
KpaHoOBOe 00opynoBaHHe. KOHCTpYKTHBHBIC CXeMbl 37aHui. KOMIIOHOBKAa KOHCTPYKTHBHOW CXEMBI
3JIaHUsI, TIPUBS3KA JIEMEHTOB K Pa30MBOYHBIM OCSM. YCTPOWCTBO TeMIEpaTypHO-Ie(opMarmoHHbIX
IIIBOB.

[Tonepeunsie pambl 3qaHKA. COCTaB MONEPEUYHON paMbl KapKaca: CTPONMIbHBIE KOHCTPYKIIVH,
KOJIOHHBI, (yHAamMeHThl. [IpomonpHbie pambl. OOecnedyeHHe MPOCTPAHCTBECHHOW IKECTKOCTH
KapKacHOro 3/1aHus. BepTukanbHble U TOPU30HTAIIBHBIC CBA3H.

Pacuer nonepeunoii pamsl 31aHus. PacueTHbie cxembl paM. OnpeieneHue yCUiIui B 2JIeMEHTaxX
paMbl. YUeT NpocTpaHCTBEHHON paboThl KapKaca 37aHusl.

KoHCTpyKTHBHBIE CXE€MBI NMOKPBITUNA. BE3MPOroHHBIE MOKPBITHS U MOKPBITUSA IO MPOTrOHAM.
Kene3zo0eToHHbIE MIUTHI MOKPHITUNA, UX KOHCTPYKTHUBHBIC PEIICHUS, TUIIbI MOMEPEYHBIX CEUEHUH,
MPUMEHSIEMbIE BU/IbI, KJIacChl O€TOHA apMaTypHOU CTalu.

XKenezoberoHHble OalKM MOKPHITUH, WX KOHCTPYKTHUBHBIC PEIICHUS, THIBI IOMEPEUYHBIX
CeUeHH, IpUMeHsIeMble KJIacChl 0€TOHA U apMaTypBhl.

XKenesoberonnpie GepMbl MokpeITHid. Kinaccudukarms sxene300eTOHHBIX (hepM MOKPBITHN U
UX KOHCTPYKTUBHBIE perieHns. KoHCTpyrpoBaHue 3JIEMEHTOB U y310B. [loacTponuibHbIe (PepMBI.

Apxu nokpbITusA. KOHCTPYKIIMHM ¥ CXEMBI apMUPOBAHMSL.

ITonkpanoBele 6anku. KOHCTpYKTUBHBIE pelICHUsI TOAKPAHOBBIX 0aloOK, 0COOEHHOCTH pacyera
Y KOHCTPYHPOBAHUS.

KosnoHHbl. Tunbl nonepeuHbIX CEYEHWI KOJIOHH: CIUIOUIHBIE, JIBYXBETBEBBIE, KBaJpPATHBIC,
IIPSIMOYTOJIBHBIE, KpyTJble. Pacuer u mpoeKTUpOBaHNE KOHCOJIEH KOJIOHHBI.

S. IIpocTpancTBeHHbIE TOHKOCTCHHbIE KOHCTPYKIMHU

OOmue cBeneHUuss O MPOCTPAHCTBEHHBIX KOHCTPYKUHMSX. OO00y0ukH, KiIaccuUKaus,
IIPUHLINAIIBI KOHCTPYUPOBAHHUS U BO3BECHUS.

OcobenHocTy pacueTa TOHKUX 00onodek. besmoMmenTHas Teopus pacuera obonouek. Kpaesoit
a¢¢ext. Pacyer u KOHCTpyHpOBaHUE TUaPpParMsbl.

[Tonorue 000104KH MOJIOKUTEIBHOM raycCOBOM KpUBU3HBI HA IPSIMOYTOJIBHOM IUIAHE.
O060J104KH OTPHULIATEIBHOM IayCCOBOM KPUBU3HBI.

Hunuaapuueckue  0o0OMOYKHM,  KOHCTPYKTHBHBIE — pemieHus. (Cxema — apMHpOBaHHUS.
[IpakTHyeckre METOABI pacueTa JUIMHHBIX U KOPOTKHUX [MIMHIPUUECKUX 000JI0YEK.

Cxilagky, Kyrona, BUCAYUE OO0OJOYKH, TOHKOCTEHHbIE CBOJbl. KOHCTpYKTHBHBIE pelleHUS,
[IPUHIUIIBL pacyeTa.

6. HnskeHepHble cOOpPYKeHHS MPOMBINLIEHHO-TPAKIAHCKHX KOMILIEKCOB

Hunuuapudeckue U NpsIMOYTOJIbHBIE pe3epByapbl. byHkepsl u cuiiockl. IloamopHble CTEHBI.
KoHcTpyKTHUBHBIE pellieHrs, IPUHLUIIBI pacueTa, 0COOEHHOCTH KOHCTPYHPOBAHUS U ApMUPOBAHUS.

1. Oco0eHHOCTH Ke1e300eTOHHBIX KOHCTPYKIIUI 31aHUI H COOPYKEeHM,
IKCIUTYATHPYEMbIX H BO3BOJMMBIX B 0COOBIX YCJIOBHSX

IlonsATHE O NMHAMMYECKOM BO3ICHCTBUU Ha 31aHUS U cOOpykeHus. [IpuHuun pacuera.



[TonsTue o ceiicMuueckoM BO3AeUCTBUM. [IpuHIUIT onpeneneHus CeUCMUYECKUX HAarpy30K Ha
3nanue. Pacder Ha celicMuyeckre Bo3AecTBHs. [lacCHMBHBIE M aKTUBHBIE TEXHUYECKUE CPEICTBA
3aIUTHI.

KoHcTpyKuuu mpu ATUTENTsHOM BO3JAEUCTBUM BBICOKMX M HU3KUX TeMmIiieparyp. OcobeHHoCTH
(U3UKO-MEXaHUYECKUX CBOWCTB OeTtoHa wu apmarypbl. OCHOBHBIC TIOJNIOKEHUS pacdera H
KOHCTPYUPOBAHUS.

KoncTpykuunu, 3KCIuryaTupyeMble MPU JIMTEIIBHOM BO3JIEMCTBUM arpeCCUBHON cpeabl. Bubl
arpecCUBHBIX CpeJI, MephI 1Mo 3amuTe. OCOOEHHOCTH KOHCTPYUPOBAHUS.

2. MeTa/utnyeckue KOHCTPYKIIHH
BBenenue. PazBurne MeTaajim4ecKMX KOHCTPYKIHA

KpaTtkass ucropus pa3BUTHS METANIMYECKUMX KOHCTpyKuMM B Poccuu. OcCHOBHBIE 3Tambl
pa3BUTHA METANIMYECKMX KOHCTPYKLUMH B 3amafHblx cTpaHax. HomeHkiaTtypa u  o06sacTh
IIPUMEHEHMS METANINYECKUX KOHCTPYKUUH. OCHOBHBIE OCOOCHHOCTH METAIIMYECKUX KOHCTPYKIMH
U IpeabsABIsieMble K HUM TpeOoBaHus. [lepcrieKTUBbI pa3BUTHS METAJUIMUECKUX KOHCTPYKIIMM.
Marepuansl Uil CTPOMTEIbHBIX METAUIMYECKMX KOHCTpYKUMH. OCHOBHbIE CBOMCTBa M paboTa
MaTepHaJIOB B CTPOUTENBHBIX KOHCTPYKIIUAX

CBoiicTBa ME€TAJIJIOB M METOABI HX OIEHKH

Marepuanbl 111 METAJUIMYECKUX KOHCTPYKUUN U KPaTKUE CBEACHUS O UX MOdydyeHuu. UyryH,
MaJIOyrJICpOAUCTBIC CTAJIM U AJIIOMUHHCBBIC CIIJIABBI. I[OCTOI/IHCTBa N HCOOCTATKHU CTPOUTCIIBHBIX
craneil. IloHATHS HagEKHOCTM M JOJTOBEYHOCTU METAJUIMYECKUX KOHCTPYKUUN. OCHOBHBIE
CBOMCTBA CTPOMTENBHBIX CTAJIEW: MPOYHOCTh, YIPYroCTh, IUIACTUYHOCTH, XPYIKOCTb, TBEPAOCTH,
MOJI3y4ecTb. MeTobl ONpeaeieHNs TPOYHOCTHBIX U 1e(hOpMAallMOHHBIX MTOKa3aTeNel CTPOUTEIbHBIX
craneit. McnipiTanus cranei Ha pacTsokenue. [luarpamma paboThl CTaIH G-€.

Craiu 1 aJIIOMHHHEBBIE CILJIABBI

O6mas xapakrepuctuka cranei. CTpyKTypHbIH aHanu3 cTajeid. MUKpOCTPYKTYpHBIH COCTaB
craneil. Knaccudukanus craneid. JlermpoBanHble cTanu. BiusHHEe XUMHMUYECKHX 3JIEMEHTOB Ha
cBoiicTBa cranu. BiousHue ¢ocdopa u cepsl Ha cBoiicTBa cranei. [Ipouecc packucineHus: crajieil.
MeToapl NOBBIIEHUS KadecTBa crajedl. MapkupoBKa W HOPMHPOBAaHUE CTPOUTENBHBIX CTAJICH.
OreHka CBaprUBaEMOCTH CTaJIH.

Cranu oObryHON TpouHOCTH. CTanau MOBBINIEHHOW MpOYHOCTU. CTajlu BBICOKOW HMPOYHOCTH.
ATtMmocdepocroiikue cranu. BpiOop cramei ans CTPOMTENBHBIX METANIMYECKUX KOHCTPYKIIMM.
Bnusiaue pa3nuuHbIX (GakTOpOB Ha CBOMCTBA CTAIH.

Pabora cranu non Harpy3koi. Bunel u Mexanusm pazpyuienust ctanu. [lonstus o gedexrax
KPUCTAUNTMYECKOTO CTpOoeHus ctayid. PaboTa cTamu mpu ogHOOCHOM pacTsbkeHuH. PabGora cranu npu
CIIO)KHOM HAamNpsHKEHHOM COCTOSIHMM. PaboTa cramu mnpu  HEpaBHOMEPHOM paclpeesieHuu
HanpspkeHuil. Konnentpanus nanpsbkenuid. PaGora cranu mpu moBTOpHBIX Harpyskax. I[Tonarust o6
YCTaJIOCTH CTaJIH.

AmtoMuHueBble criaBbl. [lonydeHune amtOMMHHMEBBIX CIUIABOB M UX MapKUpoBKa. Pusnko-
MeXaHUYECKHEe XapaKTePUCTUKH aJIOMUHUS U CIUIABOB Ha €r0 OCHOBE.

CoprameHT. XapakTepUCTUKH OCHOBHBIX mpoduiei copramenTa. Jlucrosas cranb. DacoHHas
cTaib. X0Ja0aHOTHYThIe poduu. [Tpodrm U3 amoMUHUEBBIX CILIABOB.

OcHOBBI pacyeTa MeTATIMYECKUX KOHCTPYKIHIA

OcHOBHbBIE TIOHSATHSA U ONpeAeNeHUs] NMpPU pacueTe METAJUIMUYECKUX KOHCTpYyKIuil. Meroanka
pacueTra KOHCTPYKIMH II0O TPEAENbHBIM COCTOSHUAM. IloHsATHE O MeETOIMKE AONMyCKaeMbIX
HaIpsDKEHUH U BEPOSITHOCTHOM MeTojie pacdeTa. Kiaccudukaius Harpy30Kk U UX COUYETaHUH.

Pabora mox Harpy3koi M pacueT 3JI€MEHTOB KOHCTPYKLHUH. YYeT CI0KHOTO HAalpspKEHHOTO
COCTOSIHMSI IPU PACUYETE METAIINYECKUX KOHCTPYKIIMI U YCIOBHS TUIACTUYHOCTH.

OCHOBBI pacyera Ha MPOYHOCTh U AC(POPMATUBHOCTH ILEHTPAIBHO PACTSIHYTHIX WIIM CXKATBIX
3JEMEHTOB. Pacder »5J€MEHTOB METaUIMYECKUX KOHCTPYKLMHM NpH BO3JEUCTBUU NEPEMEHHBIX



Harpy3oK.
OCHOBBI IPOEKTUPOBAHMS M pacyeTa U3rudaeMbIX 0AJOYHBIX KOHCTPYKIMHA

OcHOBBI pabOTHI W pacyera H3rHOAaeMbIX HIIEMEHTOB. Pacder mnpodHOCTH Ha JeicTBUE
HOPMAaJIBHBIX HalpsDKEeHUH. PacyeT mpoyHOCTH mpU JEUCTBHM KacaTeIbHbIX HampsbkeHuid. Pacuer
IIPOYHOCTU IIPM COBMECTHOM JEHCTBMM HOPMAaJIbHBIX M KacaTelbHBIX HanpspkeHui. Ilonstue o
IUIACTUYECKOM IIapHHpe. PacueT ycTOMYMBOCTH 53JEMEHTOB H3THOaeMbIXx OajJoK COCTaBHOTO
ceueHus. IIpoBepka yCcTOMYMBOCTH TOSICOB M CTEHKM COCTABHBIX OAaJOK ABYTaBPOBOTO CEUCHHUSI.
Pacuer o0mieil ycTOWYMBOCTH HM3rHOaeMbIX 3JeMeHTOB. OOmIas YCTOMYMBOCTH IIJIOCKON (HOPMBI
n3ruba crepxkHeil. MecTHasi yCTOHYHMBOCTD JIEMEHTOB U3rH0aeMbIX METAJUINYECKUX KOHCTPYKITUH.

banku u 6anounsie KOHCTPYKIMK. KoMIOHOBKA 6a10yHbIX KOHCTPpYKUMNA. HacTuibl 6anounbix
kieTok. [Tonbop ceveHus u mpoBepKa HECYIIeH CIOCOOHOCTH MPOKATHEIX Oanok. [Togbop ceuenus u
MpoOBepKa Hecylled crnocoOHoCcTH cocTaBHbIX Oanok. [IpoBepka skectkocTu Oanmok. IlpoBepka u
obecriedyeHre MECTHOW M 0OmIel YCTOWYMBOCTH COCTaBHBIX Oajiok. PacueT W mpoeKkTupoBaHHE
CTBIKOB 0allOK Ha CBapKe M BBICOKOIMPOYHBIX OonTax. Pacder um mpoekTHpoBaHHE CThIKa OAlOK Ha
Haknaakax. ConpspkeHue 0anok B 0aJ0YHON KIIETKE.

[Tyt coBeplieHCTBOBaHUS OallOUHBIX KOHCTPYKUUH. banku ¢ mepdopupoBaHHON CTEHKOM.
bucranbuble Oanku. [IpenBaputenbHo HampspkeHHble Oanku. banku ¢ ruOkoit crenkoi. bamku c
ropupOBaHHON CTEHKOM.

OCHOBBI IPOEKTHPOBAHUS U PacyeTa HEHTPAJIbHO C:KATHIX KOJIOHH

OOmias xapakTepuUCTUKA KOJOHH M CTEP)KHEHW, pabOTalolmMX Ha UEHTPAIbHOE CXKaTHeE.
CrmomHele ¥ CKBO3HBIE IIEHTPAIBHO CXaTble KOJIOHHBIL. OCHOBHBIE MOHATHSA 00 YCTOMYHMBOCTH
LHEHTPAIBHO CXAThIX cTepkHel. [loHsTHEe THOKOCTHM LEHTPAIbHO CHKATOrOo CTEpKHs. BriusHue
pEIIeTOK Ha YCTOWYMBOCTH CTEP>KHS CKBO3HON KOJNOHHBI. KOJMOHHBI ¢ 0€3pacKOCHOI pelIeTKOM.
Onpenenenne KodpGUIMEHTa YCTOWYMBOCTU. BHsSHHE 3aKpelUieHHE CTEpKHS Ha HECYIIYIO
CIOCOOHOCTH LIEHTPATIBHO CKATOro cTepHs. [IpoBepka yCTOMYUBOCTH MOSCOB U CTEHKH CILIOIIHBIX
KOJIOHH JIBYTaBPOBOI'O ce€4YeHHUd. Pacuer yCTOMYMBOCTH LIEHTPAIBHO CXKATBIX KOJOHH CKBO3HOTO
cedyeHMs. BiusHue pelieToKk M IMIAHOK Ha YCTOMYMBOCTh CKBO3HBIX LEHTPAJIBHO CHKATBHIX KOJIOHH.
[IpoBepka yCTOMYMBOCTH CIUJIOIIHBIX U CKBO3HBIX LIEHTPAJIBHO CHKATBHIX KOJOHH B TUIOCKOCTH U W3
MJIOCKOCTH IEUCTBUSI MOMEHTA.

[TonGop crepkHS U KOHCTPYKTUBHOE O(OPMIIEHHE CTEPKHS CIJIONIHONW M CKBO3HOW KOJIOHHBI.
[TonGop u pacueT pemieTku (IIAHOK) CKBO3HOW KOJOHHBI. PacueT M KOHCTpYKTUBHOE O(opmiieHuE
TpaBepc u 0a3 KOJIOHH. PacdeT u KOHCTpYKTHBHOE O(DOPMIICHHE OTOJIOBKOB CIUIONIHBIX M CKBO3HBIX
KOJIOHH.

OcHOBBI IPOEKTHPOBAHUSA U pacueTa pepm

Knaccugukarus depm un obnacte ux npuMeHeHus. KomMnoHoBka KOHCTpYKIUI ¢epM, BBIOOD
cTaTuyeckoil cxembl. OrpeneneHne reHepalbHbIX pa3mMepoB (pepm. CucTeMbl pemeTok GpepM U ux
XapakTepucTUKH. Tumbl cedeHui crtepkHed ¢epm. CtepkHH Jerkux (epm. CTEpKHU TSDKENbIX
bepm.

[Tpunmunsr pacuera depm. OmnpeneneHue pacdeTHOM Harpysku. OmnpeneneHue YCUIMH B
crepkHsx ¢epm. OmpeneneHne pacdyeTHOW IWUHBI crepkHedl (epm. IlpenenpHble THOKOCTH
crepkHelt gepm. [logOop ceueHMil CKAThIX M PacTAHYTHIX 3JieMeHTOB ¢epM. [loxnbop ceueHwmit
CTepXHEH Mpu JAelcTBUU NPOAOIbHOM cuibl U u3ruba. [lombop M mpoBepka crepkHEH IO
IpeJebHBIM THOKOCTSIM.

O6mue TpeOoBaHUS MPU KOHCTPYUPOBAHUM JIeTKUX ¢epM. DepMbl U3 OJUHOYHBIX U MapHbBIX
YTOJIKOB. Y316l (pepM U3 MApHBIX YrOJIKOB. YKPYIMHUTEIbHbIE CTHIKUA CTPOMUIBHBIX (PepM U3 MapHbIX
yronkoB. depmbl U3 MHUPOKONONIOYHBIX TaBpoB. depMbl U3 TPYO M THYTHIX 3aMKHYTHIX NPOQUIEH.
Pacuer u mpoekTupoBaHue y310B (hepm.

Pabora 3;1eMeHTOB KOHCTPYKUMI HA KPyYeHUe

PabGora Ha KpyueHHe CTepKHEH 3aMKHYTOro cedeHus. PaboTa Ha KpyueHHE CTep)KHEH
OTKpBITOro cedeHus. [IoHATHE O CTECHEHHOM KPYYEHHUH CTEp)KHEH OTKphITOro mpoduis. Pacuer u
MIPOBEpPKaA MPOYHOCTH CEUCHHSI FTIEMEHTOB P JCHCTBUM U3rH0a CO CTECHEHHBIM KPYUYCHHEM.

CoeuHeHHUs] METAIMYECKUX KOHCTPYKIUIA



CBapKa 1 CBAPHbIC COCANMHCHUSA

Knaccudukanust cBapku. Tepmuueckuii kiacc cBapku. CyIIHOCTh Mpoliecca IEKTPOIYTOBOM
CBapKu. DJEKTpUUecKas cBapodHas ayra. O0opyaoBaHue IS 3IEKTPOAYTOBOM CBApKU. Y CTPOHCTBO
cBapo4yHoro tpaHcopmaropa. VICTOUHUKM NMUTaHUS SJCKTPUUECKON AYIM U UX XaPaKTEPUCTUKH.
Bunel  35eKTponyroBoil  CBapKu:  pydyHas  3JEKTPOAYroBas CBapka, I10JyaBTOMaTH4ecKas
AJIEKTPOAYTOBasi CBapKa, aBTOMAaTUYECKasi CBapKa MoJ (pirocoM, 3JEKTPOLLUIaKOBas CBApKa, TOUCUHAS
CBapKa, poJIMKOBasi CBapKa. MeToMKa BBIIIOJIHEHUS CBAPOYHBIX ILIBOB.

I"azoBas cBapka. CylHOCTh Ta30BOM CBAPKH M Ta30BOM pe3ku cTaiu. ['a3bl JJ1s1 ra30BOM CBapKuU
u pe3ku. CTpyKTypa IJaMeHH ra3oBod ropenku. TexHuka ra3oBoil cBapku. OOopymoBaHue is
ra3o0BO CBapKU U PE3KHU.

OCHOBHBIE THITBI CBApHBIX COeIMHEHMI U MBOB. Pa3nenka kpomok. Knaccudukanus cBapHbIX
mBoB. ['eomeTpuyeckue ouepTaHusl CBapHBIX IIBOB. TepMuyeckuil HUKI cBapku. Cxema CTpOeHHs
30Hbl TEPMUYECKOTO BIUSHUS IIPU CBAPKE HU3KOYIJIEPOJUCTOM, CpPEAHEYIVIEPOJUCTON U
HU3KOJIETUPOBaHHOM cTanu. [loHsATHE O CBAPOUYHBIX HAMPSIKEHUSIX U AepopManusx.

KoncrpyupoBanue u pabora CBapHBIX coequHEHHMU. IIpoeKTHpOBaHME W pPacUeT CTHIKOBBIX
coequHeHmil. [IpoekTupoBaHue U pacueT COCIUHEHUI, BBIIOJIHEHHBIX C MOMOIIBIO YTTIOBBIX IIBOB.
BnusiHme  OCTaTOYHBIX  CBAapOYHBIX  HANpPSHKEHWH Ha  paboTy  CBapHBIX  KOHCTPYKIHWH.
KoucTpykTuBHbIE TpeOoBaHHs K CBapHbIM coenuHeHUsM. (OcoOeHHOCTH palOThl CBApHBIX
COEIMHEHUH MPU AEHCTBUU UKINUYECKUX HArpy30K.

KoHTponp kayecTBa CBapKHM M CBapHBIX coeqUHEHWH. OCHOBHBIC Ne(EKThl M MPUYHHBI UX
oOpa3zoBanus. OCHOBHbIE BUABI KOHTPOJS KayecTBa CBapHBIX cOeAMHEHMU. TexHuka 6e30MmacHOCTH
IIPU CBAapKE U TEPMUYECKOM pe3Ke.

BoJaroBble coeqnHeHuA

Buast 0onTOB, TPUMEHSEMBIX B CTPOUTENBHBIX KOHCTPYKUMSIX. BuIbl OONTOBBIX U
3aKJICTIOUHBIX coenuHeHuid. Pabora u pacuer OoNTOBBIX coenuHeHUil. bonToBbie coemuHeHus 6e3
KOHTpOJIUpYEMOro HaTshkeHusi 0onrtoB. Cxema paboThl OonTa W coenuHEeHHs. DOPUKIMOHHBIC
COCTMHEHHUS Ha BBICOKOMPOYHBIX Oonrax. [IpuHIMIBI TPOEKTUPOBAaHUS U pacdyera OOJITOBBIX
coenunennii. KoHcTpynpoBanue 00ITOBBIX coenHeHui. Pa3menienne 601TOB B COSTUHEHUH.

OcHOBBI MPOECKTUPOBAHUS, U3TOTOBJCHUA H MOHTAXKA METANIMICCKUX KOHCprKI[I/Iﬁ

OCHOBBI MPOEKTUPOBAHUS METAIIMYECKUX KOHCTPYKIMM. TeXHOIOrMM W3rOTOBJIECHUS
METANINYECKUX KOHCTpYKIMHU. COCTaB NMPOEKTHOM JOKYMEHTAlMM METAJNIMYECKUX KOHCTPYKIIMM.
[IpousBocTBeHHBIE TpeOOBaHUS K KOHCTPYKTUBHOM (opme. TpeGoBaHMS K KOHCTPYKLHUSAM IpH
nepeBo3ke. TeXHOIOrnu MOHTaKa METAJUIOKOHCTPYKIIMA.

OcHoBHBIEC BONIPOCHI POCKTHPOBAHMA KOHCTPYKIHI KAPKACOB NPOU3BOACTBEHHBIX 31aHU I

OOmass xapakTepuCTHKa KapKacoB IMPOU3BOJACTBEHHBIX 3JaHUN. OKCIUTyaTallMOHHBIE
TpeOoBaHUs, TpeOOBaHMSA HAAECKHOCTH M JOJITOBEYHOCTH. ODKoHOMHueckue (akrtopbl. Coctas
Kapkaca M €ro KOHCTPYKTHUBHbIE CcXeMbl. KOMIIOHOBKa KOHCTPYKTMBHOM CXE€MBbI Kapkaca.
KoMII0OHOBKa OJTHOMPOJIETHBIX M MHOTONPOJIETHBIX MONEPEYHbIX paM. CBS3M KapKacHOTO 3/1aHusl.
Ces3u Mmexnay KojgoHHamu. CBs3M 1O NOKPBITHIO. KOMIOHOBKAa KOHCTPYKHIHHA MOKPBITHS.
becniporoHHble MOKPBITUS W MOKPHITUA MO mporoHaMmM. PaxBepk U KOHCTPYKLMM 3arlOJHEHUs
IIPOEMOB.

Oco0eHHOCTH pacyeTa nonepevyHbIX paM KapKaca NPpOU3BOJACTBEHHOI0 31aHHS

VYyer neficTBUTENBbHON pabOTHI KapKaca Moj Harpy3Koi U pacder nonepeyHsix pam. Harpysku,
neiicteyromme Ha pamy. llocrosiHHble Harpysku. BpemeHHble Harpy3ku. KpaHOBBIE Harpysku.
Omnpenenenre pacyeTHBIX YCHIIMNA B 3JIEMEHTaX paM M MPOBeEpKa KECTKOCTH.

KoHCTpyKIIMM MOKPBITUS NMPOU3BOJACTBEHHBIX 34aHUI. CIUIONIHBIE W PEIIETYATHIE IPOTOHBI.
CrpomnuibHble U TOJACTPONIIIbHBIE (epMbl. OMOpPHBIE Y37bl CTPONUIIBHBIX (€pM U MPHUHIMIBI UX
pacuerta. PsoBbIe Y3116l CTPONMMIBHBIX (DepM M MPUHIIMIIBI UX TPOSKTUPOBAHUS U pacyueTa.

Tumnel KOJNOHH NPOW3BOJACTBEHHBIX 3JaHUN. PacueT M KOHCTPYMpPOBAaHHE CTEPXKHS KOJOHH.
CnnomHeple KOJOHHBI — pacyeT M NpoekTupoBaHue. (CKBO3HBIE KOJOHHBI — pacdyeT u
MpoeKTHpoBaHUE. MHOTroCTyneH4YaTble KOJOHHBI Kapkaca. [logbop M TpPOEKTHpOBaHUE CEUCHUM



BEpXHEHN U HUXKHEH YacTel OQHOCTYIIEHYaTOW KOJIOHHBI.

V3nmI OImMpaHus IMMOAKPaHOBBIX 0aJI0K M CTHIKH KOJIOHH. ba3bl KOJIOHH, ITPUHIOUIIBI UX pacdyeTa u

MMPOCKTUPOBAHUA. OrooBku KOJIOHH, ITPUHIUIIBI UX PACUCTa U MIPOCKTUPOBAHMA.

1.

JK3aMeHANHOHHbIE BOIIPOCHI

CymHocTh Kene300eToHa, coBMecTHast pabota OeToHa M apMaTrypbl, JOCTOMHCTBA U HEIOCTATKU

J)KeJe300eToHa.
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XapakTepUCTUKH ITPOYHOCTH OETOHA M UX CBSI3b CO CTPYKTYpOI OeToHA.

Ycanka u noszydectb OeToHa.

CwitoBble ieopMalKi B MOIYJIb AehopMaliuii 0eToHa.

KpuBble «o — €» A1 Bcex BUAOB HAarpy>KeHusi 0eToHa.

Kraccet u mapku 6eToHa.

Bune! 1 kmaccsl apMaTtyphl.

KpuBbie «G — €» 17151 BceX BUJOB apMaTyphl.

CuermneHue apMaTypsl ¢ 6€TOHOM.

VYcaaka 1 mon3y4yecTsb Keae300eToHa.

CyIIHOCTB ¥ cIIOCOOBI CO3TaHMSI IPEABAPUTEIBHOTO HAPSIKEHUS.

[ToTepu npeaBapuTEIHLHOTO HAMPSIKEHMUSL.

Craguu HanpsHKeHHO-AePOPMUPOBAHHOTO COCTOSIHUS MIPH U3THOE.

CymHOCTh pacyera Mo npeAeabHbIM COCTOSHUSIM.

PacuerHbie 1 HOpMATHUBHBIC HATPY3KH.

PacueTHble 1 HOpMaTUBHBIE XapaKTEPUCTUKN OETOHA U apMaTyphl.

KoHcTpyKTHBHBIE 0COOEHHOCTH U3rM0AEMBbIX JIEMEHTOB.

Bunst pa3pyiieHus u CymHOCTh pacyera o HOpMaJIbHOMY CEUEHHUIO U3TH0AeMOro JIEMEHTa.
Oco0eHHOCTH pacueTa HOPMAJIBLHOTO CEYEHUS JJIsl TAaBPOBOT'O U3rM0aeMoro 3JeMeHTa.

Kak paccuutbiBaroTcsi mepeapMupoOBaHHbIC U3THOAEMBbIE SJIEMEHTHI.

Buasl pa3pyiienust u3rubaeMpIx JIEMEHTOB 110 HAKJIOHHBIM CEUEHUSM.

PacuetHas cxema mpu pacuere uzrudoaeMoro snemenTa mo Q.

Pacuetnast cxema npu pacuete HaKJIOHHOT'O C€YEHUSI U3TM0aeMOro J1eMeHTa M0 M.
KoHCTpyKTHBHBIE 0COOEHHOCTH CHKATHIX HIEMEHTOB.

Pacuetnast cxema Ji1st BHELIEHTPEHHO CXKATOI0 JIEMEHTA

KoHCTpyKTHBHBIE OCOOEHHOCTH U PacyeT PaCTSHYTHIX JJIEMEHTOB.

CymHOCTh pacyera kejie300€TOHHBIX JIEMEHTOB 10 TPEIIMHOCTOUKOCTH.

CyIIHOCTh pacyeTra xelie300€TOHHBIX AJIEMEHTOB M0 JAe(opMarusim.

OO01re TPUHLIKIIBI TPOEKTUPOBAHUS JK€1€300€TOHHBIX KOHCTPYKLIUH.

banounsie cOOpHBIE IEPEKPHITHSI, PACUETHBIE CXEMBI M IIPOSKTUPOBAHUE.

Pacuer u koHCTpyHpOBaHUE COOPHBIX IUTUT MEPEKPBITUM C OBATLHBIMHU M KPYTJIBIMU MTYCTOTAMH.
Pacuer u koHCTpyHpoBaHUE COOPHBIX PEOPHUCTHIX TUTUT MEPEKPHITHS.

PacueT u KoHCTpYyHpOBaHUE pUTesiell COOPHBIX OATOYHBIX MTEPEKPHITHIA.

CoOTHOIIIEHHE ATIOP BHEITHUX HATPY30K U IMIOP MAaTEPUATIOB B KEJI€300€TOHHBIX KOHCTPYKITUSX.
KoHcTpynpoBaHue CThIKa pUTesis ¢ KOJOHHOU B 0aJI0YHBIX COOPHBIX MEPEKPHITUSX.
Oco0eHHOCTH TPOSKTUPOBAHUS PEOPUCTHIX MOHOIUTHBIX MEPEKPHITUN ¢ OATOYHBIMU TUTUTAMHU.
PacueT u KOHCTpYHpOBaHWE TJIUT MOHOJIUTHBIX OAJIOYHBIX TIEPEKPBHITHIA.

Pacuer u KOHCTpyHpOBaHHE BTOPOCTEIIEHHBIX OATIOK MOHOJIUTHBIX OATOUHBIX IEPEKPHITHIA.
OcoOeHHOCTH pacueTa U KOHCTPYUPOBAHUS TJIAaBHBIX 0aJIOK MOHOJIMTHBIX PEOPUCTBIX MEPEKPHITUH.
PeGpucTbie MOHOMUTHBIC IEPEKPHITHS C TTUTAMU, PAOOTAIOIIMMU B ABYX HAMPABICHHSIX.
Crarndeckuii 1 KHHEMAaTHUECKHUI CIIOCOOBI paciyeTa METO/Ia IPEIeTLHOTO PABHOBECHSI.
Pacuer nauT, onepThIX MO0 KOHTYPY, IO METO1Y IPEIEIbHOTO PABHOBECHSI.

be3banounbie MOHOJIUTHBIE IEPEKPBITHS.

be3banounbie cOOpHBIEC TEPEKPHITHSI.

OcHOBEHI pacueTra 6€30aT0YHBIX TePEKPHITHI.

OCHOBHBIE THITBI MHOTO3Ta)KHBIX JKEI€300€TOHHBIX 3/IaHUM.

KOHCTpYyKTHUBHBIE CXEMBI MHOTO3TAXKHBIX )KE€JI€300€TOHHBIX 3AaHUM.

MHOT03Ta)KHBIE 3/1aHUS C PAMHBIM KapKacoM, pacyeT U KOHCTPYHPOBAHHE.

MHoroastaxHble 3JaHUS C PAMHO-CBA3EBBIM KapKacoM, pacieT U KOHCTPYHpPOBaHHE.
MHoOro3Ta)KHbl€ 3JJaHus CO CBSI3EBBIM KapKacOM, pacueT U KOHCTPYHPOBAHUE.



51. MHorosTaxHble aHEJIbHbIC 3/1aHUS, pacyeT U KOHCTPYHPOBAHUE.

52. Bugpl u Tinbsl GyHIAMEHTOB JIsl MHOTOATaKHBIX 3[JaHUI U UX KOHCTPYHUPOBAHUE.

53. Pacuer oTAETBHO CTOSIMIMX LEHTPATBHO HATPYKEHHBIX (DYHJAMEHTOB [T MHOTOSTaXKHBIX 3/1aHUM.
54. Marepuaisl 1151 KAMEHHBIX KJIa/10K U Kiaccuukamus ux Gu3nKo-MEeXaHMYECKUX XapaKTePUCTHUK.
55. IIpouHOCTH U 1e(POPMATUBHOCTh KAMEHHOMN KJIAIKH.

56. Pacuer mpOYHOCTH LIEHTPAJIbHO CXKATBIX 3JIEMEHTOB KAMEHHBIX KOHCTPYKLIUH.

57. Pacuer mpoYyHOCTH BHELEHTPEHHO CXKATHIX AJIIEMEHTOB KAMEHHBIX KOHCTPYKIIUH.

58. Buibl v TUTIBI apMOKAMEHHBIX KOHCTPYKIUN M X PacyeT [0 MPOYHOCTH.

59. OcoOeHHOCTH pacyeTa U MPOSKTUPOBAHUS KAMEHHBIX KOHCTPYKIIUH, BO3BOJIMMBIX B 3UMHEE BPEMsI.
60. Turmbl KOHCTPYKTUBHBIX CXEM KaMEHHBIX 3JaHUM, CBS3U MEXKY dJIEMEHTaMH 31aHUN.

61. Pacuer 3neMeHTOB KaMEHHBIX 3[aHUI C )KECTKOW KOHCTPYKTUBHOM CXEMOM.

62. KoHCTpyKTHBHBIE CXEMbI OJJHOATAXKHBIX KAPKACHBIX 3/IaHUM.

63. Pacuer momepeuHbIX paM OJTHOATAKHBIX KAPKACHBIX 3JJaHHM.

64. KonctpynpoBaHue U 0COOEHHOCTH pacdeTra IUIUT MOKPBITHS OJHOATAKHBIX KAPKACHBIX 3/1aHUH.

65. KoHCTpyKTHBHBIE OCOOCHHOCTH W pacyeT KPYMHOPAa3MEPHBIX IUIMT TOKPBITHS OIHOAITAXKHBIX
KapKaCHBIX 3JJaHUM.

66. KoncrpyupoBanne u OCOOEHHOCTH pacyera JBYCKATHBIX OallOK TOKPBITUS OJHOITAXKHBIX
KapKaCHBIX 3JJaHH.

67. KonctpyupoBanue u ocoOeHHOCTH pacueta Oanmok Tuma B[P nns MOKpBITHIT OJHOSTaXKHBIX
KapKaCHbBIX 31aHUMN.

68. KonctpyupoBaHue u OCOOCHHOCTH pacueTa CTPONMIBHBIX PAaCKOCHBIX (epM Ui MOKPBITHHA
OJTHOATAKHBIX KApPKACHBIX 3/1aHUM.

69. KonctpyupoBaHue M OCOOEHHOCTH pacueTa CTPONUIBHBIX O€3pacKOCHBIX (GepM A MOKPHITHHA
OJTHOATAKHBIX KApPKACHBIX 3/1aHUM.

70. Oco0eHHOCTH KOHCTPYHPOBAHUS M pacdeTa )Kele300€TOHHBIX MOJCTPONIIBHBIX (hepM.

71. KoHCTpyKIHs M pacueT Kesie300€TOHHBIX MTOAKPAHOBBIX 0AJIOK OJHOATAXKHBIX KapKaCHBIX 3IaHUH.
72. KoHCTpyKIIHS U pacueT >Kej1e300€TOHHBIX KOJIOHH OJJTHOATAXKHBIX KaPKACHBIX 3JIaHUM.

73. BHeEIEHTpEeHHO HarpyXKeHHbIE Kele300eTOHHBIE (YHIaMEHTHl 110/ KOJOHHBI OIHOATAXKHBIX
KapKaCHBIX 3JJaHH.

74. OOume cBeneHUS U OCOOCHHOCTH KOHCTPYHPOBAHMS >KE€IE€300€TOHHBIX IPOCTPAHCTBEHHBIX
MIOKPBITHM.

75. OcoOEHHOCTH KOHCTPYMPOBAHMSI M pacueTa JJIMHHBIX JKEJEe300€TOHHBIX ITUIMHAPUYECKUX
000J10Y€K.

76. OCOOCHHOCTH KOHCTPYHMPOBAHUS M pacueTa KOPOTKHX IKEIe300CTOHHBIX IMIHHIPHICCKUX
000J10Y€K.

77. KOHCTpYKTUBHBIE OCOOCHHOCTH KEJIE€300€TOHHBIX O000JI0OYEK MOJIOKUTEIbHONM TIayCcCOBOM
KPUBU3HBI.

78. OCOOCHHOCTH KOHCTPYUPOBAHUS U pacueTa )Kene300eTOHHBIX KYIIOJIOB.

79. Oco0GeHHOCTH KOHCTPYUPOBAHMS BaHTOBBIX MOKPBITHH 31aHUMA.

80. KoHcTpyKIms 1 pacdeT MIITHHIPHYECKUX KeTIe300eTOHHBIX Pe3epBYapoB.

81. KoHcTpykuus u pacdeT NpsiMOYTOJIbHBIX JKeJIe300€TOHHBIX pPe3epBYyapoB.

82. Oco0eHHOCTH KOHCTPYHPOBAHUS U PacyeTa jKelIe300eTOHHBIX OYHKEPOB.

83. Oco0eHHOCTH KOHCTPYHPOBAHUS U pacyeTa 5kene300€TOHHBIX CHUIIOCOB.

84. KoHCTpyKnms 1 pacder jkeine300eTOHHBIX MOIIOPHBIX CTEH.

85. JKene300eToOHHbIE KOHCTPYKIIMHU, IKCILTyaTHPYEMbI€ B OCOOBIX YCIOBHUSX.

86. MasoyrnepoaucTele ¥ HHU3KOJETHPOBAaHHBIE CTalM ISl CTPOUTENBHBIX KOHCTPYKITHIA:
MEXaHUYECKUE CBOMCTBA U XUMHUYECKUH COCTAB.

87. Bnustare pa3nmuvHbBIX (GaKTOPOB Ha CBOMCTBA CTAIN: XUMHUECKOTO COCTaBa, TEMIIEPATYPHI.
88. Pabota cranu npu cratuueckoi Harpyske. Jlnarpamma paGoThl cTaliu G-€.

89. PaGora cTanu npu nepeMeHHbIX Harpy3kax. SIBjIeHue ycTanoCTH.

90. OCHOBHBIE MOJIOKEHHSI PacU€Ta METAUIMYECKUX KOHCTPYKIMU 10 MPEIETbHBIM COCTOSIHUSM.
Knaccudukanust Harpy3ok u ux codeTanuii; KodhOUIHEHTHI HAAEKHOCTH, yCITIOBUN PabOTHI.

91. HopmaTtuBHBIE U pacyETHBIE COITPOTUBIICHNS CTAJIA CUIIOBBIM BO3ICUCTBUAM.

92. [TpoBepka MpOYHOCTH OJTHOMPOJIETHOM MAPHUPHO OMIEPTON OAJIKH.

93. PacueTHble 1IMHBI HEHTPATbHO-CXKATON KOJIOHHBI

94, Omnpenenenue nporuda OTHOMPOJICTHOMN IIAPHUPHO OMEPTOM OaKH.



95. KoHcTpykins orojgoBka CIIOMIHON HEHTPAIbHO-CKATOW KOJIOHHBI.

96. KoHcTpykiust 6a109HBIX KIETOK

97. KoHcTpyK1ust oronoBka CKBO3HOM LEHTPAIBHO-CKATOW KOJIOHHBIL.

98. KonctpynpoBanue 6ag04Hoi KJIETKH HOPMaJIbHOTO TUIIA.

99. KoHcTpykius 6a3sl CIIONTHONW IEHTPATBLHO-CKATON KOJIOHHBI.

100. KoHcTpyrpoBanue 6anouHO# KIETKHA YCIOKHEHHOTO THIIA.

101. KoHncTpykius 6a3bl CKBO3HOM IIEHTPATBHO-CKATON KOJTOHHBI.

102. [TosTakHOE onupaHue 60K B 0ATOYHOM KIIETKE.

103. KoHcTpykius peneTok CKBO3HOU LEHTPAIbHO-CKAaTON KOJIOHHBI.

104. Onupanue 6aJIOK B OJTHOM YPOBHE B OAIOYHOM KJIETKE YCIOKHEHHOTO THIIA.

105. Pacuer onopHo# MaKTHI 0a3bl CIUIOIIHON LIEHTPAJIbHO-CKaTON KOJIOHHBI

106. [TonmxeHnHoe onupanue 60K B 0aTOYHOM KJIETKE YCIOKHEHHOTO THIIA.

107. Omnpenenenne BEICOTHI TPaBEPCHI 0a3bl IIEHTPATHHO-CKATON KOJIOHHBI

108. [Toabop cedenust MpoOKaTHOM OaKH.

109. [Tonbop ceuenust u mMpoBepKa MPOYHOCTH U YCTOMIMBOCTH 3JIEMEHTOB COCTaBHOM OaJIKH.
110. KoHcTpyKIns OroJIoBKOB CKBO3HBIX LIEHTPATBHO-CKATHIX KOJIOHH.

111. Bupl 6a109HBIX KIIETOK.

112. [ToaGop cedeHust CIUIOMIHON IEHTPATbHO-CKATON KOJIOHHBI.

113. [TonGop cedeHuit CKBO3HOM IIEHTPATbHO-CKATOW KOJIOHHBI.

114. KoHncTpykuus riaBHo# 0anky 6amouHOM KIETKHU.

115. Pacyer HacTuna 6ano4HON KIETKH.

116. KoHcTpykius 0orojaoBka CIIOIIHON HEHTPAIBHO-CKATOU KOJIOHHBI.

117. Omnpenenenre THOKOCTH CILTONIHOM U CKBO3HOM IIEHTPAIbHO-CKATON KOJIOHHBI.

118. YKpyNHUTENbHBIN CTHIK [NIABHOM OAJIKU.

119. Omnpenenenre BEICOTHI TPaBePChl 0a3bl CILIONIHOM IEHTPAIbHO-CKAaTOW KOJOHHBI.

120. CBapHbIC COCIMHCHHS: BHJBI CBAapHBIX IIIBOB W COCJAMHCHUH, PacuéT M KOHCTPYHPOBAHHE
CTBIKOBBIX CBAPHBIX COSAMHEHU, PAaCUET U KOHCTPYHUPOBAHUE COSAMHEHUI C YTIIOBBIMH IIIBAMHU.
121. BonToBeie coemuHeHus: BuAabl 00nATOB, paboTa W pacdy€r OONTOBBIX COEIUHEHHH O€3

KOHTPOJMPYEMOTO0 HATsDKeHHst 00iTOB, paboTa M pacyéT (QPUKLUMOHHBIX COEIUHEHUH Ha
BBICOKOIIPOYHBIX 00JITaX, KOHCTPYUPOBAaHUE OONTOBBIX COETUMHEHUM.

122. OCHOBHBIE TOJIOKEHUS pacYE€Ta METAIUIMYECKUX KOHCTPYKLHUM 10 NMPEAEIBHBIM COCTOSIHUSM.
Knaccugukanus Harpy30k 1 UX coueTaHH; KO3 (PULIHUEHThI HaAEKHOCTH, YCIOBUN pabOTHI.
123. ITon6op ceueHHst U KOHCTPYKTUBHOE O(POPMIICHHE CTEP>KHS CKBO3HOM KOJIOHHBI, IPOBEpPKA

YCTOMYMBOCTH KOJIOHHBI OTHOCUTEJIBHO CBOOOJHON M MaTepuanbHOM oceil. Pacuér mnaHok. BnusuHue
pPElIETOK Ha YCTOMYUBOCTD CTEPXKHS CKBO3HON KOJIOHHBI.

124. ba3bl K0JIOHH: pacuéT U KOHCTPYKTHUBHOE odopMmiieHHe 0a3 ¢ TpaBepcaMHU M KOHCOJbHBIMU
pE€OpamMu, pacuéT U KOHCTpYUpOBaHHe 06a3 ¢ (hpe3epOBAHHBIM TOPLIOM CTEPKHS KOJIOHHHBI.

125. OroioBku KOJOHH U compsbkeHue (epM ¢ KOJOHHAMU: pacdéT U KOHCTPYMPOBAHHE
OT'0JIOBKOB KOJIOHH IIPU ONHUPAHUU (epM CBEPXY U COOKY.

126. ®epmbl. O0IIas XxapakTepUCTHKa U Kiaccupukanus hepm.

127. ®epmbl. KomnoHoBka ¢epm, onpeaeneHne BEICOTH (GpepMm.

128. [TokpeITHS MPOU3BOJCTBEHHBIX 3AaHUI. KOHCTpyHpoBaHHE M pacyeT MPOTrOHOB CIIOIIHOIO
CEUEHUS.

129. YcroluuBocts pepm, cBsa3u. [londop ceueHus cszei.

130. ®epmbl. OmpeniesieHue Harpy30K U yCHIIMN B CTEPKHAX (pepMm.

131. KommoHnoBka u moa®op CedeHHil pacTSHYTHIX JJIEMEHTOB (epM Pa3IUIHOTO TOMEPEIHOTO
CEUEHUH.

132. KommoHoBka ©u moA0Op CEUEHW CXATBIX JJIEMEHTOB (epM pa3IudHOro MONEPEUHOTO
cedeHus. OnpeaeneHne pacueTHBIX JJIMH CKATBhIX CTEPKHEU.

133. CoenuHUTEIbHBIE TPOKIIAIKH B 3JIEMEHTaX (epM U3 MAPHBIX YTOJIKOB.

134. KonctpyupoBanue u pacuer y370B (pepM ¢ CEYCHUSIMU U3 TTApHBIX YTOJIKOB.

135. OmnopHbIe y3I1bI PEpM MPHU MIAPHUPHOM OTTMPAHUH HA KOJIOHHBI.

136. YKpyIHHUTENbHBIE Y316l (pepM: KOHCTPYUPOBAHHE U pacyerT.

137. OO6mrast XxapakTEepUCTHKA KapKacoOB OJHOATAKHBIX MPOU3BOACTBEHHBIX 3MaHUi. TpeGoBaHus,

NpeabsBISIEMBIEC K KapKacaM. DJIEMEHTHI KapKaca.
138. CucreMa cBsI3eil KapKacoB OJHOATAXKHBIX MPOU3BOJCTBEHHBIX 3MaHUN. CBSI3U MO KOJOHHAM



Kapkaca.

139. CBsi3n 1O MOKPBITUIO TNPOU3BOACTBEHHOIO 3JaHUA: IO BEPXHUM M HIDKHUM I0ACaM
CTPONUJIBHBIX (PepM, BEPTHUKAIBHBIE CBSA3U MEXIY (hepMaMH.

140. KoMIioHOBKa OnepeyHsIX paM KapKacoB OJHOITAXKHBIX IPOU3BOICTBEHHBIX 3aHUM.

141. Omnpenenenre Harpy30K Ha IONEPEYHBbIE pambl KapKaca: IOCTOSHHBIX, TEXHOJOTMYECKHX
(kpaHOBBIX), aTMOC(EPHBIX.

142. PacueTHble cXeMbl IONIEPEYHBIX paM, OIIPEIEICHUE YCUIIUN B JIEMEHTaX pam.

143. Onpenenenne pacyeTHBIX IIMH CTYIIEHYAThIX BHELICHTPEHHO-CKATBIX KOJIOHH.

144. KoHcTpynpoBaHue 1 pacd4eT BHELICHTPEHHO CKAThIX KOJOHH CHMMETPUYHOIO CEUCHHUSL.

145. OCcoOeHHOCTH ~ KOHCTPYMPOBAaHHMsI M pacyera  BHEIEHTPEHHO  CXKaTbIX  KOJIOHH
HECUMMETPUYHOI'O CEUEHUS.

146. KoHcTpynpoBanue 1 pacueT BHELIEHTPEHHO C)KaThIX KOJIOHH CKBO3HOI'O CEYCHHS.

147. KonctpyupoBanue u pacder 0a3 BHEIEHTPEHHO CXKATbIX KOJIOHH CIUIOIIHOTO M CKBO3HOTO
CCUCHHUH.

148. KoncTpynpoBanue u pacyer y3na CONpPSHKEHUS BEPXHEHM M HUKHEW YacTel CTYNEHYaThIX
KOJIOHH.

149. KoHcTpynpoBaHue 1 pacder y3ia Ipy )KECTKOM COIPSIKEHUN CKBO3HOTO PUIEs C KOJIOHHOM.
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Bbounpapenko, O.P. bakupos, B.I'. Hazapeunko, B.1. Pummus. - M.: Ctpoituzaar, 2004. - 876 c.

3. Kymmsix O.I'., Tansyraunos 3.P., [Taxmypun O.P., Camconos B.C. JKene3o0eToHHbIe 1
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4. Kymumus 0. M. Metannnueckue KOHCTpYKUIUU: yuel. 1uist By30B 1o crienl. "[Ipom. u
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C.

5. Mannpuxos A.Il. [Ipumeps! pacyera MeTaJUIMYECKUX KOHCTPYKLUH : yyeOHoe rmocooue /
A.I1. MaanpukoB. — 3-¢ u3., mepepad. u pom. — M.: Jlanb. 2012 — 432 ¢. — (Y4eOHHUKY [T BY30B.
CrennanpHast IMTEpPATypa)

6. T'opes B.B. Meramummueckue koHCTpyKiud. B 3 T. T. 1. DneMeHTsI KOHCTpYKIUU: Yued. Iuist
ctpout. By308B/ ITox pen. B.B. I'opesa. — 3-e u3na., crep. — M.: Beicur. mik., 2004. — 551 c.
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PA3JIEJI 3. TEIINIOCHABKEHUE, BEHTWIALUA, KOHIUIIMOHUPOBAHUE
BO31YXA, 'A3OCHABXEHUE U OCBEIIEHUE

TenJioBJIa’KHOCTHBIN U BO3AYIIHBIN PeKUM 31aHUN H COOPYKEHH I

[Tonatne MukpoknuMmata. YcioBus KomdoptHoctu. HopmaTuBHble TpeOoBaHHMS K
MHUKPOKJIMMATY. TeIUIOBIaXKHOCTHBIA M BO3AYIIHBIA PEXUM 3JaHUNA, METOABI M CPEACTBA MX
obecrieyeHus. TenaoTeXHUYECKUH pacyeT OrpakKAAoLMX KOHCTPYKIMH. DPHU3NUeCKue OCHOBbI
repelayn TeIUla 4Yepe3 Orpaxaarolne KOHCTpyKuuH. ['mmoresa @ypbe. YpaBHEHHE TEIJIOBOTO
OajaHca IOMEIICHUs, OINpPENeIEHUE TEMJIOBOM MOIIMHOCTU CUCTEMBbI OTOIUIEHUS HO YKPYHIHEHHBIM
nokazarensiM. KoappuuueHT TerionpoBoJHOCTH. 3aBUCUMOCTh KO (DHUIIMEHTA TETIONPOBOAHOCTH
CTPOMTEIBHBIX MAaTepUalOB OT TEMIIEPaTyphl, IUIOTHOCTH, BIAKHOCTH. CTalMOHApHBIA METOL
ompeneneHus koddduimenta TermaonpoBoaHocTH. CONMPOTHBICHHE TEIUIONEpeIadye Orpa)aarouiei
KOHCTpyKuuu. Temonepenaya yepe3 OJHOCIONHBIE 1 MHOTOCIOWHBIE OIpaXkIaroIue KOHCTPYKIIUN
u creHkd. KoahpuimenT TenaoTeXHn4eckoil 0THOPOTHOCTH.

Cnmcok pekoMeHyeMoii JJuTepaTyphbl

1. Borocnosckuii, B.H. Ctpourensuas temnodusuka (Temnopuznyeckre 0CHOBBI OTOIIICHHS,
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— CII6.: ABOK — CEBEPO-3AITA/], 2006. — 400 c. — ISBN 5-902146-10-0.

2. MuxeeB M.A. OcnoBsl Temnonepeaaun./ M.A. Muxees, .M. MuxeeBa. — 3-€ U3/]. pEIPUHT
niepepad. u gom. — M.: U] «kbACTET», 2010. 343 ¢. —ISBN 978 — 5 -903178-20-9.

3. Kymunos A.A.: CrpoutenbHas Temopusuka: yueonoe nmocooue/ A.A. Kynunos, 10.C.
BoitunkoB: CI'ACY, kad. ruapaiuku u tersiorexuuku: Camapa, 2008. — 80 c.

4. Baxpynos I'.A. Tero3amura 3JaHAi U COOpYKeHHI: yaeOHOoe mocooue/ I'.A. bakpyHos,
1O.C. BoiTunkoB. - Camapa: CTACY, 2004. — 84 c. ISBN 5-9585-0073-2.

5. Temnorexnuka: yue6. st By30os/ A.Il. Backakos, O.K. Burt u ap.: mox pen. A.IL
backakoBa. 3-e uzn. nepepad. u non. — M.: U] «cbACTET», 2010. -325 ¢. -ISBN 978-5-19-3.

Otonienne. CHUKEHHME TEIVIONOTEPD Yepe3 orpakAaiue KOHCTPYKIHH.
CoBpemeHHbIE OTONMTEIbHbIE TPUOOPHI

Oromnenne. Temnmonorepu depe3 HApPyKHbIE Orpaxaarolue KOHCTpYKIuu. Pacuer
TEIUJIONOTEPh Yepe3 Orpakaaronine KOHCTpYKIuu. OnpeneneHue TeronoTepb Yepe3 OrpakI1atoline
KOHCTPYKIMHU 3/IaHUA 10 YKPYMHEHHBIM MokazatensM. MHbunbTpanus u 9kc GuiIbTpaius Bo3ayxa
4yepe3 OrpakJarllyl0 KOHCTPYKIH0. HopMmaTuBHBIE TpeOOBaHUS MO TEIUIO3AIIUTE OTPAXKTAFOIITUX
KOHCTpyKuuid. HopmaTuBHBIE TpeOOBaHHS MO MUKPOKIMMATY 3J1aHUN. BUIBI cHcTeM OTOMIIEHUS.
KoHCTpyKTHBHBIE 2JIEMEHTHI CUCTEM OTOIIEHUsA. PacdyeT HarpeBaTelbHBIX NMPUOopoB. COBpEeMEHHBIE
oTonmuTeNnbHble MpUOOPBL. TpeOoBaHUS, MNPEABABIAEMbIE K OTOMUTENbHBIM Hpubopam. Bumbl
OTOMUTENBHBIX MPUOOPOB. OOIACTh MPUMEHEHHUsT OTAEITBHBIX BHJIOB OTOMMTEIBHBIX MPUOOPOB, MX
pa3MereHre U ycraHoBka. OTHOTPYOHBIE CHCTEMBI BOJSIHOTO OTOIICHHs. J[BYXTpyOHBIE CHUCTEMBI
OTOIJICHHUS. Y ACIBHBIA PacxXo]] TeTUIa Ha OTOIUICHHE 31aHusl. Busl TerminooomMeHa.

CnHcok pekoMeH1yeMoil JTUTepaTypsbl

1. Borocnosckuii, B.H. Ctpoutensnas tennodusuka (Temnopuznueckne 0CHOBBI OTOIUICHHUS,
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— CII6.: ABOK — CEBEPO-3AITA/, 2006. — 400 c. — ISBN 5-902146-10-0.

2. Ckanaru A. H., Maxos JI. M. Ortomnenue. Yuebnuk st By3oB. — M.: U3n-Bo ACB, 2008.

3. Termnorexnuka: yded. mist By3os/ A.Il. BackakoB, O.K. Butr u ap.. mox pem. A.IL
backakoga. 3-e u3z. nepepa6. u gon. — M.: U]l «cbACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

BeHTI/IJIHIII/[SI. EcrecTBeHHas u BBIHYKJICHHASA CUCTEMbI BECHTUJISAUU

Bentwisanusa. OOumme cBeaenus. Krnaccupukanuss BEeHTHISIHMOHHBIX —cucTeM. Pacuer
BO37yX000MEHa B MOMEIeHUH. EcTecTBeHHas: BEHTUIIALMS MHOTO3TAXHBIX KWIBIX 3aHUH. OCHOBBI
pacuera eCTECTBEHHOW BBITSDKHOW BeHTWIAUH. OOOpyAoOBaHHE JUIsI CHUCTEM MEXaHMYECKOU
BEHTWIALMK. BpIOOp pacueTHBIX MapamMeTpoB HAPYXKHOTO U BHYTPEHHETO BO3AyXa B MOMELICHUX
KHUJIBIX U OOLIECTBEHHBIX 3MaHUN. BO3MyIIHbIN pexuM noMerieHnil. Pacuer oCHOBHBIX BpEeIHOCTEH.
[TocTtpoenune mnporeccoB 00paboTku Bo3ayxa Ha [-d aumarpamme. Boszmyxopacmpenenurenu u



BBITSDKHBIE YCTpOMCTBa. YpaBHEHHME BO3AYIIHOro OanmaHca mnomenieHus. CXxeMbl OpraHu3aluu
Bo3ayxooOMmeHa. OrmpeneneHne MHHUMAIbHO HEOOXOIMMOro pacxona Bosayxa. Koaddumment
3¢ deKTUBHOCTH Bo3ayxooOMeHa. OmpeneneHrue mapaMeTpoB MPUTOYHOTO U yJAISIEMOTO BO3IyXa
IIPH CMETIUBAIOIICH U BBITSDKHOM BEHTHISIUY. Vcrionb30BaHKe TeIia BEeHTUISIIIMOHHBIX BBIOPOCOB B
30aHUSX.
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6. Termorexnuka: yue6. mns By3oB/ A.Il. backakoB, O.K. Burr m ap.:. mom pen. A.IL
backakoBa. 3-e u3z. nepepab. u gon. — M.: ]I «cBACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

KonaunnonupoBanue Bo3ayxa

Kongunuonuposanue Bo3ayxa. Obmme cBeaenus. Kimaccupukamnusi MHOTO30HATIBHBIX CHCTEM
KOHJUIIMOHUPOBAHUS BO3AyXa. ABTOMAaTHYECKOE pEryJIHpOBaHUE YCTAHOBKM MHOTO30HAIBHOMN
CHUCTEMBbl  KOHAMIIMOHMPOBAHUA BO3Ayxa. [IpuHIMNHManNbHAs CcXeMa CHCTEeMBl C  JByMS
PELUPKYISAIUSIMHE.

Cnucok pekoMeHayeMoil JTuTepaTypbl

1. borocnosckuii, B.H. Ctpourensnas termnodpusuka (Ternopusndyeckne 0CHOBBI OTOIUICHUS,
BEHTIISIIUM W KOHIWIIMOHUPOBAHHUSA BO3ayxa): yueO. st By3oB/ B.H. Borocmosckwmii. 3-e m3m. —
CII6.: ABOK — CEBEPO-3AITA/L, 2006. — 400 c. — ISBN 5-902146-10-0.

2. Tuxomupos K.B. Termnorexanka, Teriora3ocHabXeHNe U BeHTUIAMS: yaeO. J[s By30B 1Mo
cneu. «[Ipom. U rpaxa. Ctp-Bo»/ K.B. Tuxomupos, 3.C. Cepruenko. -5-e uza. Pexp. — M.: OOO
«BACTET», 2007. — ISBN 978-903178-02-5.

3. llIroxman E.A. Tennora3ocHabxenue u BeHTWsinus: y4ue0. nocooue/ E.A. lltokman, FO.H.
[Maparomuu. — M.: ACB, 2012. - 176 c.

Tennocnadxenne. lleHTpann3oBaHHOE 1 ABTOHOMHOE TEIVIOCHAOKeHU e

Tennocua0xeHue. [lenTpanu3oBaHHOE W JEHEHTPATM30BAHHOE  TEIUIOCHAOXKEHHE.
Knaccudukanus cucrem TemiocHaOx)eHUs. TemIoeMKOCTh, MEPBBIA 3aKOH TEPMOJUHAMUKH.
BuyTpenHsis sHeprus, OSHTANBMNHS, OSHTpomHs. BpIOOp CHCTEMBI TEMJIOCHAOKEHUS W BHUIA
TeruioHocutens. Onpeaenenue u o0Imas kiaccuuKamus TOIUIMBA, €r0 OCHOBHBIE XapaKTEPUCTUKH.
Ompenenenne u KiacCU(UKAIUS KOTEIBHBIX YCTaHOBOK. OCHOBHBIE MPHHIIUIBI MPOESKTUPOBAHUS
KOTENBbHBIX YCTaHOBOK. [lapoBbie cHUCTEMBI TEIIOCHAOKeHUs. BUabl M XapaKTepUCTUKA TETUIOBBIX
Harpy3ok. Pexxumbl motpebienus TeroBoi sHepruu. OmnpeneneHue W KiaccuPuKammsi TETUIOBBIX
ceteil. OCHOBHBIE MPUHLHUIBI IPOEKTUPOBAHUS TEIUIOBBIX ceTeil. [IpuHIMnuanbHple OTINYUS CXEM
MIPUCOCTMHEHHSI CHCTEM BOJISHOTO OTOTUICHMsI K TEIUIOBBIM ceTsiM. O0opyaoBaHWE y3lia BBOAA B
3nanue. HaszHauenue u kiaccuuKkaius 3aropHO-peryIupyromieid apMarypsl. Bumasl perynupoBaHus.
Knaccudukanms cucrem ropsiuero BojgocHaOxkeHus. lIpemmymecTBa, HEAOCTaTKHM U yCIOBUSA
MPUMEHECHUS TMaHEJTbHO-TYYHCTOTO OTOIUICHUS. MECTHBIE CHCTEMBI TOpPSUYEro BOJOCHAOKEHUSI.
Tennoas u3ossiius TpyoornpoBoaoB. OtkpeiTas cxema ['BC. 3akpeitas cxema ['BC. Tlogkmtodenue
aOOHEHTOB MO 3aBHCHUMOI cxeme C 31eBatopoM. LleHTpasibHbIe TeIuioBble MyHKTHL. O0OpymoBaHUE
LTII. Bo3gymHas mpokJiaaka TemIoBbiX cereil. llogzemHas mnpokiaaka TEIMIOBBIX CETEM.
ABTOHOMHOE TEIIOCHAOKEHNE KOTTEMKEN.



CnHcok pekoMeHayeMoil JTuTepaTyphbl

1. TuxomupoB K.B. Temnorexnuka, Termiora3ocHabkeHue W BEHTUWIAIMSA: yaeO. [[s By30B mo
cneu. «[Ipom. U rpaxa. Ctp-Bo»/ K.B. Tuxomupos, 3.C. Cepruenko. -5-¢ uza. Pexp. — M.: OO0
«BACTET», 2007. — ISBN 978-903178-02-5.

2. llItokman E.A. TemnorazocHabxenue u BeHTWwsInus: yued. mocodbue/ E.A. Illtokman, FO.H.
[Taparogun. — M.: ACB, 2012. - 176 c.

3. CemenoB b.A. HMmXeHEpHbI HKCHEPUMEHT B MPOMBIIUICHHONH TEIUIOTEXHHKE: YyueO.
nocobue I CTy. By30B, 00yd. mo HampasieHuto noarotoBku 140100 — «Temnosnepretuka»/ b.A.
CeMeHoB. — 2-e u3z. goi. — Mocksa: Jlans, 2013. — 394 c.

I'azocHa0xkeHUe KUIBIX, 00IECTBEHHBIX 3aHUN M MPOMBILIEHHBIX PN PUSTHIA

['azocHabxkenne. OOmme cBeneHus. OCHOBHBIE TOHATHS M ONPEIEJICHUS TEXHUYECKOU
TEPMOJUHAMUKU: TOHATUE O paboueMm Telle, TeIIoTa U padoTa, mapaMeTpbl U YpaBHEHHE COCTOSHUS
raza Knaccudukanus ra3onpoBojoB cucTeM razocHadxenus. ['a3opacnpeaenurenbHble CTaHIINN
(I'PC), razoperynstopusie myHKThI (I'PIT). CoBepiiieHCTBOBaHME ra30rOPENOYHBIX YCTPOMCTB.
Oo6opynosanue ['PC, I'PIL, I'PY.

Cnmcok pekoMeHxyeMoii JJuTepaTyphbl

1. Tuxomupos K.B. Temorexnuka, TersorasocHadxeHne u BeHTWsnus: yueo. [{yist By30B 1o
cuen. «IIpom. U rpaxa. Ctp-so»/ K.B. Tuxomupos, 3.C. Cepruenko. -5-¢ uza. Pekp. — M.: OO0
«BACTET», 2007. — ISBN 978-903178-02-5.

2. llItokman E.A. TerorazocHadxenne u BeHTWSIUS: yae0. mocodue/ E.A. [lltokman, FO.H.
[Taparogun. — M.: ACB, 2012. - 176 c.

3. Termnorexnwuka: y4ue6. mis By30B/ A.Il. backakos, O.K. Burrt u ap.: mox pen. A.IL
backakoBa. 3-e uzz. nepepab. u gom. — M.: U] «cbACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

EcrecTBeHHOE 1 HCKYCCTBCHHOC OCBCIICHUE

EcTtecTBeHHOE M HCKyCCTBEHHOE OcBelieHre. OCHOBHBIE 3aKOHBI €CTECTBEHHOTO OCBEIICHUSI.
3akoH mpoekiuu TenecHoro yria. KoadduimeHnt ectecTBeHHON ocBemeHHOCTH. ['eomeTpuueckuii
KO3 (QUIIMEHT eCTECTBEHHOW OCBEIICHHOCTH. 3aKOH CBETOTEXHHMYECKOTO Mmoaoows. HopmaTuBHBIE
TpeOOBaHUsI 1O €CTECTBEHHON OCBEImIEHHOCTU. ['paduueckuit MeTod pacyeTa €CTECTBEHHOTO
ocBellleHUsl. BUIBl HMCKYCCTBEHHOTO OcCBelleHUs TmomenieHnil. CoBpeMEHHBIE OCBETUTEIbHBIC
pUOOPBI.

CnHcoK pekoMeHIyeMoil JTuTepaTyphbl

1. Temnnorexuuka: yueO. s By3os/ A.Il. backakos, O.K. Burt u ap.: nozg pea. A.IlL.
backakoga. 3-e u3z. nepepa0. u gomn. — M.: U1 «bACTET», 2010. -325 c. -ISBN 978-5-19-3.

IIpumepHBIii NepedyeHb BONPOCOB K IK3aMeHy

1. OcHOBHBIE MOHATHS U ONPEAEIICHUS] TEXHUYECKON TePMOANHAMUKH.

2. [lonarne o paboveM Tene, TEIUIOTa W PadOTa, IMapaMeTpbl U YpaBHEHHE COCTOSIHHS Ta3a,
TETJIOEMKOCTb.

3. [lepBrlii 3aKOH TEPMOTUHAMUKH, BHYTPEHHSSI SJHEPTHUS, SHTAIBIIHS, YHTPOITHSI.

4. OcHOBHbIE MTOHATHE U ONpeIeIeHus Ipoliecca 0OMeHa TeIUIOTOMH.

5.Bunsl  TemooOMeHa:  TEIJIONPOBOMHOCTh, KOHBEKIUS W HM3IIy4YeHHE, OCHOBHBIC
3aKOHOMEPHOCTH.

6. Termoriepeaua 4yepe3 OMHOCIOWHBIE M MHOTOCIOWHBIE OTPaKAAIONINE KOHCTPYKIHUU H
CTEHKH, K03()(UIIUEHT TerIonepeaud U CONPOTUBIICHUE TEIUIONepeIadH.

7. CBoOO/IHOE TpOrpaMMHOE OOECIEeUeHHEe, HCIOJb3YIOUIEe COOTBETCTBYIOMIUNA (QHU3UKO-
MaTeMaTHYeCKUH anmapar JJs pelieHus mpooieM TerIora3ocHabXeHus.

8. IloHATHE «MUKpOKJIMMaTa» MOMEIIeHHs. TerIoo0MeH YenoBeKa U YCIOBUSI KOM(POPTHOCTH.
CucteMbl MH)XEHEpHOTO 00OpYyNOBaHMA JUIA CO3[aHMS U OoOecreueHHs 3aJaHHOTO0 MUKpOKJIMMAaTa
HOMENICHUH.

9. Temmo3anUTHBIE CBOMCTBA HAPYKHBIX OTPAKACHUH.

10. YpaBHeHue TerioBoro 6anaHca, OmpeeeHue TETUIOBOW MOIITHOCTH CUCTEMBI OTOTUICHUS.
TenonocTyrieHns: B TOMEILECHUS.



11. TTaHenpHO-TYYUCTBHIE, BO3AYIIHBIE U JIEKTPHUECKUE CUCTEMbI OTOIUICHHUS: KIIACCU(PUKAIINS,
MPUHIMT JEHCTBUS

12. Ha3znaueHne W 00JacTh NPUMEHEHHUS CHUCTeM KoHuimonupoBanus Bosayxa (CKB).
Knaccudukanms CKB.

13. CuT-CUCTEMBL.

14. TonmBo. Onpenenenue u o61as kiaccuuKalys TOIIMBA, OCHOBHBIE XapaKTEPUCTUKH.

15. Onpenenenue u knaccudukanms TerIoBbx cereil. CriocoObl MPOKIAJAKH TEIIIOBBIX CETEH.

16. Knaccudukarus ra30rpoBoI0B CHCTEM Ta30CHAOKECHHS.

17. I'azopacnpenenutenbuble cranuuu (I'PC), razoperynsatopubie nyHKThI (I'PII)

18. Bueapenue 3ueprodpHeKTUBHBIX TEXHOJIOTHH TEXHOJIOTHI MPOU3BOICTBA YHEPTHH MIPU
peryIupoOBaHUU AABICHUS ra3a, M30TEPMHUECKOE PETYIHPOBAHUE.

19. KaTtonnas 3amiura ra3onpoBoJI0OB Ha OCHOBE SHEProcOeperaronuxX TeXHOIOTHA.

20. Ha3nauyenue cucteM BeHTWISIIIMK ¥ KOHAULIMOHUPOBAaHUS Bo31yxa. CBOHCTBA BIAXKHOTO
Bo3ayxa. [-d muarpamma u u3o00pa>keHue OCHOBHBIX MPOIIECCOB 00PabOTKHU BIaKHOTO BO3TyXa

21. Omnpenenenue u o0mIas kiaccu(uKanus TOIUIMBA, €T0 OCHOBHBIE XaPaKTEPUCTUKH

22. Onpenenenve W KiIacCH(PUKalUsi KOTEJNbHBIX yCTaHOBOK. (OCHOBHBIE MPUHIIUIIBI
MIPOSKTHPOBAHMSI KOTEITBHBIX YCTAHOBOK

23. Temnonepenaya yepe3 0JITHOCIONHBIE U MHOTOCTIOWHBIE OrpaXIaloNIne KOHCTPYKIUHU U
CTCHKH

24. KoapdumuenT Teronepeaadu ¥ CONMPOTUBICHUE TEIUIONIepeIadun

25. Kimaccudukamus CucTeM OTOIICHUS



PA3JIEJI 4. BOONOCHABXEHUE, KAHAIN3AIUA, CTPOUTEJIBHBIE CUCTEMbI
OXPAHBbI BOJHbBIX PECYPCOB

Bononorpedienue

[TpuponHble UCTOYHUKU BOJOCHaOkeHus. Vcnonab3oBanue BOABI 7S Lieei BOJOCHAOXKEHUS.
CucreMbl BOJOCHAOXKEHUS U peXUM UX pPadoThl. CHCTEMBI TOJAYM M PACIPEACICHUS BOJBL.
YCTpoiCTBO BOAONPOBOAHON ceTH. Boj03a00pHBIE COOpPY)XKEHHS. YIIydllleHHe KadecTBa BOJIBI.
VYnanenue mpumeceil Boawl ¢GuiabTpoBanueMm. ObOe3zapaxuBanue. Jlesomoparusi. DropupoBaHuUe.
ObecropupoBanmne. OOezxkene3uBaHUe U yMSITYE€HUE BOJbL.  Bompochl NpOeKTUpOBaHUE
BOJIOOYUCTUTEIBHBIX KOMILJIEKCOB. Bonocnabxenue CTPOUTEIBHBIX TJIOILAJIOK.
CenbCKOX0341CTBEHHOE BOJJOCHA0XKEHHUE.

BonocHa0xeHne NpoOMBINLIEHHBIX NPeANPUSATHI

Cucrembl  BojocHaOxeHust  npeanpusituii.  Oxnaxjaawoomue — yCTpoilcTBa — CHUCTEM
MPOMBIIJICHHOTO BOMOCHAOXeHMs. (OCOOEHHOCTH BOJOCHAOXKEHHS TPEANPHUATHN  Pa3TUUHBIX
oTpaciieii mpombilnuieHHOCTH. [IpoTuBomoXkapHoe BoaocHabxkeHue. Jlerasamus BOJOCHAOXKEHUS.
ObecconBaHUE U ONPECHEHUE BOJBI. Y IaJ€HHE U3 BOAbI KPEMHEBOM KUCIOThL. OOpaboTKa BOJIbI
U1 G0pBOBI C KOPPO3UEH U 3apacTaHueM TPyO U 000pyIoBaHUs cucTeM BojgocHabxkeHus. OOpaboTka
oXJIaxaaronieil Bojabl. BomoodncTHBIE KOMILIEKCH MPOMBIIUIEHHOTO BOJOCHAOXeHUA. MeToabl u
COOpyKeHHsI 0 00paboTKe M yTUIU3aluuu OcaakoB. O4HMCcTKa COPOCHBIX BOJ 3aMKHYTBIX CHCTEM
BOJIOCHAOXKEHU.

BoaooTBeneHne u 04MCTKA CTOYHBIX BOJL

Cxembl u cuctembl BoAooTBeaeHusa. CTouHble BOAbI U WX Kiaccudukanus. OCHOBBI
THIPOJIOTUYECKOTO pacdyeTa BOJOOTBOMSAIIUX CETEH, UX yCTPOUCTBO W IKCIuTyaTarus. CoopyKeHus
Ha BoJ0OTBOAALIEH ceTu. CocTaB M CBOMCTBAa CTOYHBIX BOJ. BogoeMbl u X OXpaHa OT 3arps3HEHUs
CTOYHBIMH BOAaMH. MeETOoabl OYHCTKM U o0e33apaxkuBaHusi CTOYHBIX BoJ. (OOpaboTka,
o0e33apaXMBaHUE W HCIONB30BaHHE ocaaka. OOIIMe METOJbl OYHCTKH CTOYHBIX BOJ, CHCTEMBI
BOJIOOTBE/ICHUS MAJIOHACEIICHHBIX MECT M OT/ICITLHO PACTIOJIOKEHHBIX O0HEKTOB.

BopoorBoasimue cucreMbl NPOMBILJICHHBIX NPEINPUSATHI

BoHOE X0351CTBO MPOMBIIIIIEHHBIX peAnpuaTHid. [I[pueMHUKN IPOU3BOICTBEHHBIX CTOYHBIX
BOJI. MeTobl M COOPYKEHHUS 0 MEXaHMUYECKOH, (PU3MKO-XMMUYECKOH, OMOIOrHYeckol U riryOoKon
OUUCTKU TPOMU3BOJCTBEHHBIX CTOYHBIX BOJA. MeTonbl M COOpYKEHHUs MO 00paboTKE OCaIKOB.
Meroasl UKBUAAIMU IPOMCTOKOB M UX o0caakoB. I[IoBTOpHOE wuCHONb30BaHME BOIBI Ha
MIPOMBIIIJICHHBIX MNPEANPUATHAX M CO3/IaHUE 3aMKHYTBIX CHUCTEM OOOpPOTHOIO BOJOCHAOXKEHUS.
TexHOIOrMYeCcKre CXEMbl OUYHMCTKHM CTOYHBIX BOJX MPEANPUATHN  OTHAENBHBIX  OTpacileu
MIPOMBIIIIIIEHHOCTH.

PexoHCTPYKIMSA MHIKEHEPHBIX CHCTEM M COOPYKEHHH

AHanu3 CoOpyKEHUH MO OYMCTKU NMPUPOIHBIX U CTOYHBIX BOJ. OCHOBHBIE HamlpaBleHUS U
METO/bl MHTEHCU(UKALMU paboThl COOPYKEHUHN MO OYMCTKE CTOYHBIX BOJA M 0OpabOTKE OCaIKOB.
[IpoekTHbIE perieHust o peKOHCTPYKIUU U MHTEHCU(UKAIIUU pabOThl OUMCTHBIX COOPYKEHUH.

CnHcok pekoMeHyeMoil JTUTepaTypsbl

1. A6pamor H.H. BogocuaGxenue. M., Ctpoiin3aar, 1982.

2. Anekcees JI.C. Ynyumenue kauectBa MArkux Bosl. M.: Ctpoitnznat, 1994. - 150 c.

3. Anekcees M. U., KapmazunoB @. B., KypranoB A.M. I'mapaBiamueckuii pacueT cereit
BosooTBeeHus. Y.1: 3akoHomepHocTH aBMxeHus xkuakoctu C.-IlerepO. roc. apXuT.-CTPOUT. YH-T,
CII6., 1997. - 128 c.

4. Anexcees M. U., KapmasunoB @. B., KypranoB A.M. I'mapaBiauueckuii pacuer cereil
BogootBeneHus: Crpas. mocobue. Y.2 : Pacuernsie Tabmuiel C.-Iletepd. roc. apXxuT.-CTpOUT. YH-T,
CII6., 1997. - 362 c.

5. benenknit  b.®. TexHomoruss ¥ OpraHW3alys CTPOMTEILCTBA BOJOMPOBOJIHBIX U
KaHaJU3alMOHHBIX ceTeil u coopyxkenuil: M.: Crpoitusaar, 1992. - 444c.

6. Boma nutkeBas: Metoasl ananuza: [CO. roc. cranmaptoB]: 'OCT 2874-82 u ap. - M.: U3n-



BO cTaHaaproB, 1994. - 226 c.

7. BomooTBeneHre M OYMCTKAa CTOYHBIX BOJA: YUYEOHHMK JUIsl CTYIACHTOB BY30B IO CIIEIl.
"Bonocuna0xkenue u Bogoorenenue” SxosieB C.B, Kapenun f.A. Jlackos FO. M. Kamunyn B. U. -
M.: Crpoiinznar, 2002. - 592 ¢

8. Bomocnabxxenue u BonmoorBeaeHue: Hapyx. cetn u coopyxkenus: Crpas. / Penun Bb.H.,
3anopoxer C.C., Epecros B.H. Ilox. pen. b.H.Penuna. - M.: Beic. mik., 1995. - 431 c.:

9.Topmun W.B., Mapkos ILII. 3aMkHyThIE CHUCTEMBI arpapHO-IPOMBIIUIEHHOTO
BOJIONIOJIB30BaHMs. - M.: Arponpomusaart, 1991. - 272 c.

10. Unxeneproe o0opyaoBaHue 3/1aHUi U coopyxeHuit: DHuuki. / AnexceeB B.C., Anekcees
JI.C., Antynun JI.W. u np.; Peaxon.: C.B.SIkoBneB (ra.pen.) u ap. - M.: Ctporinzaar, 1994. - 510c¢.:

11. Kamunyn B. W.,JlackoB FO.M. T'mapaBnmka, BogocHaOXeHHE W KaHanu3auus: Yueo.
nocobue 11 CTyIeHTOB BY30B 110 crienl. "[Ipom. u rpaxza. ctp-Bo" - 4-¢ u3a., nepepad. u jaor. - M.:
Crpoitnzaar, 2003. - 398 c.:

12. Kaproxuna T.A., Uyp6anoa W.H. Xumwuss Boasl u MukpoOwosorus: Jns cmerr.
"Dkcrutyaramnusi 000pya. ¥ CUCTEM BOJOCHAOKEHUSI M BOJOOTBeeHUs" - 3-¢ u31., epepad. u Jor. -
M.: Crpoiniuznar, 1995. - 209 c.

13. KypranoB A.M. Bopo3aGopHble COOPYKEHHUS CUCTEM KOMMYHAJIBHOTO BOJOCHAOKCHHS:
VY4e0. nocobue A CTyeHTOB By30B 1o cTpouT. crel. C.-Iletep6. roc. apxuT.-cTpoUT. YH-T. - M.:
ACB; CII6.:CII6oI'ACY, 1998. - 246 c.: ui.

14. Makaposa H.B. Undopmaruka: YueOuuk.- 3-¢ mepepab. Mzn./Ilox. pex. mpod. H.B.
MakapoBoii.- CI16.: ®unancel u cratuctuka, 2011,

15. Haiinenko B.B., I'ybanoB JI.LH. Ouuctka u yTuiausanusi IPOMCTOKOB TI'ajbBaHUYECKUX
MPOU3BOJCTB. HMXKeropoackuii rocynapcTBEHHbI apXUTEKTYPHO-CTPOUTENbHBI YHUBEPCHUTET.
Hwxnanit Hosropos. 1999. 368c.

16. Hukonanze I.M.,ComoB M.A. BogocnabGxkenue: VYueO. sl CTYIEHTOB BY30B I10
Hanpasienuto "CrpourtenbctBo", cren. "BomocHaGxkenune u BomooTrBeneHue" M.: Crpounusnar,
1995. - 688 c.:

17. CoseroB b.5. Undopmannonnas texHonorus. — M.: Beicmas mkouna, 2005.

18. CrpoutenbHble HOpMBI W TpaBuia. BomocHabGxkenue. HapykHble ceTH M COOpYXEHHUS.
CHulI 2.04.02-84. M.. Ctpoituzaar,1985.

19. CtpoutenbHbie HOpMBI U ipaBuia: Kananuzauus. Hapyxasie cetu u coopyxenns. CHull
2.04,03-85. M,IITUTII I'occtpost CCCP, 1986.

20. IlIeBener ®. A. TaGnuipl 11 THAPABIMYECKOTO pacyeTa BOJONPOBOIHBIX TPYO:
Crpag.niocodue - 7-¢ u3., mepepad. u mom. - M.: Crpoitmzgar, 1995. - 172 ¢

21. SxosneB C.B., Kapenun f1.A., Jlackos }0.M., Boponos H0.B. Ouuctka nponu3BoacTBEHHBIX
ctounbiX Boa. M., Ctpoiuzaar.1990
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PA3JEJI 5. CTPOUTEJIBHBIE MATEPUAJIBI U U3/IEJIUSA
1. OcHOBHBIC MOJIOKEHHUA

O030p pa3BUTHS HAYKH, MPAKTHKH MPOU3BOJCTBA M MPUMEHEHHUS! CTPOUTEIBHBIX MaTEpUAIOB.
Pa3BuTHe mpou3BOACTBa MaTepHaOB, 00ECIIEUUBAIOIINX YCKOPEHHE HAyYHO-TEXHUYECKOTO Mporpecca
B CTPOUTEIBLCTBE, YMEHBIICHHE MAaTEPUAIIOEMKOCTH, ITOBBIIICHUE KA4ECTBA, JKOHOMMIO 3aTpaT Tpyla U
TOIUIMBHO-3HEPIe€TUYECKUX  PECYpCcOB. TEXHHMKO-3KOHOMHMYECKOE M  3KOJIOTMYECKOE 3HAYeHUE
UCIIOJIB30BAaHUS OTXO0B IIPOMBIIIEHHOCTH.

PaGora MaTepuanaoB B KOHCTPYKLMSIX, ACHCTBHE HArpy3okK, (PU3MKO-XUMHUYECKHUE U TEIIOBBIC
BO3JICUCTBUS cpenbl. BeIOOp MaTepuanioB Uisl pa3MUHbBIX YCJIOBHM CilykObl. Posib cTanmaptuzanuu,
YHU(PHUKAIUU U KOHTPOJIS Ka4eCTBA MPOIYKIIHH.

OcHOBHBIE CBEIEHHS O CTPOEHMM BellecTBa. CBsA3b CTPOCHHS MaTepuaja C €ro CBONCTBaMH.
CaoiicTBa (TMOKa3aTeld KayecTBa) CTPOUTENBHBIX MaTepHalioB, (aKTOpbI, BIUSIOIIME HA CBOWCTBA,
B3aUMOCBS3b CBOMCTB. OCHOBHBIE (DAKTOPHI M CXEMbI BO3MOKHOTO pa3pylIeHHUs MaTepuaioB. MeTosl
WCCJIEI0BAHMS CBOWCTB CTPOMUTENIBHBIX MAaTepuaioB. MareMaThuyeckrue METOJbl aHalu3a pe3yJbTaToB
WCIIBITAHU.

2. [IpupoaHble KaMeHHbIE MATEPUAIbI M U3/1eJ U

I'eneTnueckas kinaccupuKaIys ropHsIX mopoa. CBoCcTBa TOPHBIX MOPOJI, 3aBHCUMOCTH CBOWCTB
OT CTPOEHHS U MPOUCXOkJAeHUsA. OCHOBHBIE METOJBl MOJYYEHHUS W BUABl HPUPOAHBIX KaMEHHBIX
MatepuanoB. Ou3znyeckoe 1 XMMUUYECKOE BbIBETPUBAHUE KAMHEH M Mephl 10 uX 3amuTe. KoMiekcHoe
UCTIOJIB30BaHUE OTXO0JIOB OT 00PabOTKH FOPHBIX TOPOJ.

3. Heopranmveckue BsLKYIIUe BellleCTBa

Knaccugukanusa. CriocoObl OLIEHKM OCHOBHBIX CBOMCTB. XMMHUYECKHI U MUHEpPaIbHBIA COCTAaB,
cBoiicTBa. PaKTOPBI, ONPEAEIIAIOIINE CBOMCTBA BIKYILETO.

Teopust TBepAeHMS BSDKYIIUX BellecTB. DU3MKO-XMMUYECKHE OCHOBBI MOITYYEHMS BSDKYILHX
BELIECTB C Pa3JIMUYHBIMHU CBOMCTBAMHU.

Boznyminele BsDKyIIME BELIECTBA: U3BECTb, TMIIC. TEXHOJNOTHS TOJIY4YEHHs, OCOOEHHOCTHU
CBOMCTB M IpuMeHeHue. [1oBblIIeHre BOJOCTONKOCTH THIICA, THIICOLIEMEHTHOIYLIIIOJIAHOBOE BSIKYIIEE.
JKunkoe cTekiio, KUCIOTOYIOPHBIN KBapLEBbIA IEMEHT, MarHE3UAJIbHOE BSKYILEE BEIIECTBO.

IToptnanauement. Cyxoi M MOKpBIH cIoco® MPOM3BOJCTBA, BOMPOCHI SKOHOMHH TEILUIOBOH
SHEPruM, XUMUKO-MUHEPAJIOTHYECKUM cocTaB KiIMHKepa. OU3NKO-XMMHUYECKHUE OCHOBBI CXBAThIBAaHUS U
TBepaeHUs. CTpyKTypa U CBOICTBa LIEMEHTHOro TecTta U KaMHs. OCHOBHbBIE (DaKTOPHI, BIMSIOIIUE Ha
CBOICTBa IIEMEHTa. YCKOpPEHHE TBEPACHUS, Mepbl MPEeayNpexaAeHHUs KOoppo3uH. PaszHoBUAHOCTH
nopTiaHaleMenTa (ObICTPOTBEPACIONIN, Cyab(aTocToiikue, Oenblil U IpyTue).

Ponb MHWHEPAITBHBIX 100aBoOK B IIEMEHTE. [TyuonanoBeiit MOPTIIAHAIEMEHT.
[IInaxonopTIaHALEMEHT.

OcoOble BUIBI IIEMEHTOB: BBICOKOITIMHO3EMUCTBIN, TJIIMHO3EMHUCTBIM, PpacCHIMpSAIOMUNCT U
0e3yca/louHbli IEMEHTBI, Hanpsraoumii nement. [Ipumenenue.

@®ocdarHple W NUIAKO-IIEJIOYHBbIE BSKYIIME, HX NpUMeHeHue. llepcnexkTuBa pa3BUTHUS
IIPOMBIIIIEHHOCTH BSDKYIIMX BELIECTB.

Bspxymiye Ha OCHOBE MPUPOIHBIX M TEXHOTEHHBIX CTEKOJ, UX IPUMEHEHHE.

4. BeTOHBI HA HEOPraHMYECKUX BSKYIIHMX BellecTBaxX

Knaccudukanmmst OeronoB. Marepuansl s OetoHa. TpeOoBaHHS K 3alOJHUTEIISIM.
3aMoMHUTENN W3 TNPOMBIIIICHHBIX OTXOAOB. XHMHYECKHE JI00aBKH: IJIacTU(UIMPYIOIIHUE,
BO3/IyXOBOBJIEKAIOIINE, YCKOPUTEIN TBEPACHHUS, KOMIUIEKCHBIE, IPOTHBOMOPO3HEIE.

CrpykTypa, peosnorus u cBoicTBa O6eToHHOM cMmecu. CrocoObl OLEHKH, BIMSHUE Ha CBOWCTBA
06eToHHOI cMecH pa3nuyHbIX pakTopos. [Inactuduxaropsl. CriocoOb! yIoTHEHNUS OETOHHON CMECH.

CrpykrypooOpa3oBanue OetoHa. Ponp nementa u 3amonHutens. TBepaeHue OeToHa B
pa3nuuHbIX ycnoBusx. CTpykTypa 0eToHa, TOPUCTOCTb.

OcHoOBHBIE CBOIiCTBa O€TOHA: MPOYHOCTH, AeHOPMATHBHOCTb, OJHOPOIHOCTH, CTOHKOCTB.
Kiaccer mo mpounoctu 6etona. OcobeHHOCTH paboThl OeToHa 1moj Harpy3koil. CoBpeMeHHasl Teopus
npodHocT OeToHa. BnmsiHMe cocTaBa M CTPYKTYpbl OeToHa Ha ero cmoiictBa. Kopposusi Gerona u
)Kene300eTona. CTOWKOCTh 0€TOHA B PA3IMYHBIX YCIOBHUAX CIIY>KObI. MOPO30CTOMKOCTD.



Tsoxenble OeTOHBI UIs pasHBIX YCIOBHHM 3KcrryaTanmu. OmnpeneneHue cocraBa OeTOHa.
Cnioco0Os1 KOHTpOJIA KadyecTBa OeToHa. [1yTn s5koHOMUM 1IeMeHTa B O€TOHE.

Jlerkue OetoHbl. OCOOCHHOCTH CTPYKTYPBI, CBOWCTB M TEXHOJOTUH. Teopus NPOYHOCTH.
beroHsl Ha TOPUCTOM 3amOJHUTENE U HMX Pa3sHOBUAHOCTU. OCOOEHHOCTH TEXHOJIOTMU U CBOMCTB
HOPHUCTHIX 3amonHuTeNei. Sluenctoie Oetonsl. KpymHomopuctsie OeToHbl. llepcrieKTHBBI pa3BHTHS
jerkux 6eToHoB. Mcronb30BaHne TEXHOT€HHBIX OTXO0/I0B.

CreunanbHble BHJbI OETOHOB: TUAPOTEXHUYECKHM, M 3alIUTHl OT PAJUOAKTUBHOIO
W3JIYYEHHUS, )KapOCTOUKHUI, TOPOKHBIA U KUCITOTOCTOMKHIA.

CunukatHbele OETOHBI ABTOKJIABHOTO TBEPICHHUSL.

CrtpourenbHble pacTBOPHI, UX COCTaBbl, CBOICTBA, 0COOEHHOCTH MPUMEHEHUSI.

MononuTHbIil 6eTOH. OCOOEHHOCTH TEXHOJOTHH NPUMEHEHHUS MOHOJIUTHOTO O€TOHA B 3UMHUI
MEPUOJ U B CYXOM >KapKOM KJIMMaTe.

Yydmenue CBOWCTB OeToHa  TOCIEAYIOUICH 00paboTKOH. beroHomomMepsl.
[TonumepuieMeHTHbIE OETOHBI U MIacTOETOHBI. VX mpruMeHeHue.

5. Kene3zo06eron. Haznauenue apmatypbl B 0eTOHe

Pa3BuTHe NPOMBINUIEHHOCTH CTPOUTENBHBIX KOHCTPYKIMH W gaeraneil. OCHOBHBIC BUJIBI
XKene300eTOHHBIX U OCTOHHBIX KOHCTPYKIUH. TpeOoBaHMS K HUM: JIETKOCTh W KPYHMHOPa3MEPHOCTH,
CHIDKCHHE MAaTepUaIOEMKOCTH W CTOMMOCTH, TIOJHAs 3aBOJCKas TOTOBHOCTH, IIOBBIIICHHE
JIOJITOBEYHOCTH U ApXHUTEKTYPHOU BBIPA3UTEILHOCTH. [TpenBapuTenbHO-HANIPSKCHHBIC
XKene300eTOHHBIE KOHCTPYKITUH.

WuteHcudukanys TEXHOIOTUH U CXEMBI IIPOU3BOJICTBA JKEIe300eTOHHBIX M3aenuid. OCHOBHBIC
TEXHOJOTHYECKHE OIEpallid: IepeMeIInBaHne OCTOHHON cMmecH, (GOpPMOBAaHWE | TBEpJCHUE.
[ToonepaioHHbI KOHTPOJIb IMPOM3BOJACTBA. [lyTH yCKOpeHHsS HAy4YHO-TEXHHYECKOTO Mporpecca B
TEXHOJIOTUM cOOpHOro jkene3o0eroHa. Hoswle sddexTrBHBIE CrOCOOBI (OPMOBAHHMS M TEIUIOBOM
00paboTKH, SKOHOMHUSI MaTepUAIbHBIX, TPYAOBBIX M TOIUIMBHO-YHEPIETHYECKUX pecypcoB. Bubl
OTJIEJIKU ¥ OOJIMIIOBKY HapY>KHBIX TOBEPXHOCTEH.

Oco6eHHOCTH TPOM3BOJACTBA M3JENIUN M3 OCOOBIX BHJIOB O€TOHA: CHIIMKATHOTO, SYEUCTOrO U

JIpYTrUX.

6. Kepamuyeckue U niiaBjeHble MATEPHAIbI U U3/1eJTHS

CpolicTBa TNIMH Kak CbIpbSl JUIsl KepaMHUecKHX u3aenuil. DPU3NKO-XUMHUYECKHE OCHOBBI
POM3BOJICTBA KepaMuKu. Jl0OaBKH, NMpUMEHsEMble B IPOU3BOJCTBE KepaMHMKH. [IpuHIMIIUANbHBIE
OCHOBBI CYIIKM M O0OuWra, BIUSHUE O3THUX IPOLIECCOB Ha KauyeCTBO KEPAMUYECKUX W3AEIUM.
Knaccugpukanus kepamuyeckux uzgenuil. CTpykTypa M CBOICTBa CTPOMTENBHOW KEPaMMKH.
[Inactuueckuit, Cyxoi U NITUKEPHBIN CLIOCOO M3TOTOBICHUS KEPAMUYECKUX U3AETHUIL.

CreHOBbIE MaTepuaibl: KepaMMUYeCKHH Kupnud, 3(QeKTHBHbIE KepaMUYECKUue H3JIeNus.
WMznenust pist monoB u o6yimnoBku. TpyObl. Yepenwuia. CaHTEXHUYECKHE U CICIHAIBHBIC H3JEIHSL.
Merozabl 1EKOPUPOBAHUS U3EITHIA.

[IepcnekTrBEI pa3BUTHSI KEPAMUYECKOW ITPOMBIIIIIEHHOCTH.

Crexkno n crexisHHblEe u3genus. Cocras, CTPYKTypa M OCHOBHBIE CBOMCTBa cTekia. OU3MKO-
XUMHYECKHE OCHOBBI Mpou3BOACTBA. (OOBIYHOE CTPOUTENIBHOE CTEKJIO, CHElHalbHble BUIbI
CTpoUTeNbHOr0 crekja. CrocoObl MOBBIIMIEHUS MPOYHOCTU CTEKJIA. BUABI CTEKISHHBIX H3AEIHH,
IIPUMEHSAEMBIX B CTPOUTENBCTBE. CHTAILIBI, NUIAKOCUTAILIBL. KaMeHHOe TThE.

7. CuiukaTHele H ac00IeMeHTHbBIE 316N

CunukaTHbIC W3/I€NHs aBTOKJIABHOTO TBEPJICHUSI, COCTaB, TEOPHUSI aBTOKJIABHOTO CHHTE3a, BUJIBI
U3JIeNHiA, CTPYKTypa H cBoiicTBa. CHIMKATHBIA KHPIWY, CUJIMKATHbIE OeToHBI. JlocToMHCTBa U
HEJIOCTATKU CHUJIMKATHBIX MaTepPHAJIOB.

AcbOouiementHbie u3nenus. Ceipbe. DU3UKO-XUMUYECKHUE OCHOBBI MPOM3BOACTBA. OCHOBHBIC
TexHoJornyeckme cxempl. OcoOeHHOCTH CBOWCTB. (OCHOBHBIE BHIOBl W3IEIHA W BaKHEHIINE
TpeGoBaHus K HUM. [1yTH pa3BuTHs acOECTOLIEMEHTHBIX M3AETHA, NX 3(PPEKTUBHOCTS.



8. Opra}mqemcne BSKYIIME BeIIECTBA U MaTepHaJbl HA UX OCHOBE

Knaccugukanus opraHudeckux BsDKYILIMX BELIECTB. BUTYMBI, HX cOCTaB, CTPYKTypa, CBONCTBA.
Hertu. VYnydmieHHe CBOWCTB OHTYMOB moiuMepaMu. DPU3NKO-XUMHUYECKHE OCHOBBI IIOJYYEHUS
CTPOMTENBbHBIX MaTEPUaIOB HA OCHOBE OUTYMOB.

'uapon3onsAIMOHHbBIE MAacTHKH W pacTBOpbl. Kiesmume mactuku. AcdanbToBbie OETOHBI U
pPacTBOPBL: COCTaB, 0COOEHHOCTH CTPYKTYPBbI, CBOMCTBA, TEXHOJIOTUS M IPUMEHEHHUE.

KpoBenbHbIE MaTepuanbl: TEpraHuH, pyOepouia, TOJb, H30J, CTEKIOPYOepouJ U JpyTue.
Crioco0bI nostyueHust, CBOMCTBA, OCOOEHHOCTH IIPUMEHEHUS.

9. ITosiMMepHbIe MaTEePUAJIBI

Kiaccudukanuss moauMepHBIX MaTEpHAIOB, NPHUMEHSIEMBIX B CTpOUTENbCTBE. OCHOBHBIC
KOMIIOHEHTHI TIACTMACC: CBS3YIOIIME, HAMOJIHUTENN, CHEIUabHbIC 100aBKH. DHU3MKO-XUMUYECKUE
OCHOBBI TOJTYYEHHUS U MepepabOTKH MOJUMEPHBIX MAaTEPUATIOB B CTPOUTEILCTBE. OCHOBHBIE CBONCTBA
MOJIMMEPOB, UX 0COOEHHOCTH. CBSI3h CBOWCTB C COCTABOM U CTPYKTYPOW MaTepuaa.

OcCHOBHBIE  BHUJIBl  IOJUMEPHBIX  MaTEpPUAJIOB:  OTHACJIOYHBIE, TUIPOU3OJSALMOHHBIC,
TEIJION30JISIIIUOHHBIC, TEPMETU3UPYIONINE MAaTEepUalbl, CAHUTAPHO-TEXHUYECKHE W3JeNus, TPYyOHI,
butuHrY, GypHUTYpa, MIEHKHU, MOTOHAKHBIE M3AENUS, MAaTepUalbl AJs IOJIOB, MOJUMEPOETOHBI.
Texnomorus moaumMepOeToHoB. KOMITO3UIIMOHHBIE TOTUMEpPHBIE MaTepraibl. CTEKIOIIIACTUKH.

CBapka noJuMepHbIX MaTepranoB. CUHTETHYECKHUE KIICH.

CrapeHre TOMUMEPHBIX MAaTepuaIoB U Mepbl IO YBEIUYCHHIO HX CpPOKa CIYXKOBI
Toxcukonorndeckue cBoMcTBA. I1oBBIIEHNE TEINIOCTOMKOCTH M OTHECTOMKOCTH.

Pe3nHo-TexHUUECKUE U3ETHs, IPUMEHSEMbIE B CTPOUTEIIHCTBE.

10. Tenaon30JAUOHHBbIE U AKYCTHYCCKHE MaTEepHaAJIbl U U31€JIUH

CrpykTypa ¥ CBOWCTBa TEIUIOM3OJIALIMOHHBIX  MarepuanoB. @OU3UKO-XUMHYECKHE U
TEXHOJIOTHYECKUE OCHOBBI IOJYYEHHS BBICOKOIOPUCTBIX MaTEPUAIOB C BOJOKHHCTOM, 3€PHUCTOM,
AYEUCTOH U KOMOMHHUPOBAHHOW CTPYKTypol. OpraHudeckue TEIUIOM3OJSIHOHHBIE MaTepUabL:
OCHOBHBIE BHJbI, UX CBOWMCTBA, OCOOEHHOCTH TpUMEHEHUs. HeopraHumdeckue TEIUIOM3OISIIMOHHBIC
MaTepuaibl: OCHOBHBIE BHUJbI, TEXHOJOTHUS, CBOMCTBA, OCOOCHHOCTH MpuMeHeHus. [lytu ymydineHus
CBOWCTB  TEIUIOM3OJISIHMOHHBIX  MAaTepHalioB. BbICOKOTEMIIEpaTypoCTOMKHE Marepuaibl. Poiib
TEIUIOU3OJSIMUM B OKOHOMMH TOIUIMBA M JHEPrOPECYpCOB, CHUXEHHE MaTEPUATIOEMKOCTHU
CTPOUTEIBCTBA.

AKyCTHYECKHE MaTepHalibl: OCOOCHHOCTH CTPOCHHMs, (PU3UYECKHEe OCHOBBI  pPabOTHI.
3BYKOMOTJIOMIAIOIINE MaTEepPHAIBl: OCOOCHHOCTH CBOWCTB U TPUMEHEHHs. 3BYKOM3OJISIIMOHHBIC
MaTepUaJIbl: OCHOBHBIE BU/IbI, UX CBOMCTBA U IPUMEHEHHUE.

11. JlakokpacoyHble MATEPHAJIbI

OU3NKO-XUMUYECKUE  OCHOBBI  IIOJYYEHHs  JIAKOKPACOYHBIX  MaTepuanoB. (OCHOBHBIE
KOMITIOHEHTBI: TUTMEHTBl W CBA3YIOIIME, WX CBOMCTBA. KpacouHble COCTaBbl C HEOPraHWYECKHMH
CBSI3YIOIIMMHU U KJIESIMU M3 MPHPOTHOrO Chipbi. Onmudsl U MacisHble kpacku. Kpacku Ha ocHOBe
nosmMepoB. Jlaku n smaneBsle Kpacku. KpeMHUHOpPraHuYecKHe JIaKU U KPacKHU.

IIpuMeHeHne pa3IMnYHBIX KPACOUYHBIX COCTABOB B CTPOUTEILCTBE.

[IyTn ynydmenuns kauecTBa U 1I0JITOBEYHOCTH KPACOYHBIX IMOKPBITHIA.

12. /IpeBecHble MaTepHAJIbI

OcHOBHbIE JIpEBECHBIE MOPO/IbI, IPUMEHSEMBIE B CTPOUTENHCTBE, OCOOCHHOCTH MX CTPOEHUS U
cBoiicTBa. [lopoku npeBecHHbl. 3aBUCHMOCTb CBOWCTB JPEBECHHBI OT €€ CTPOEHUS U BIaKHOCTH. Mepbl
0 3alUTe OT THUEHUs U BO3ropaHus. Matepuainsl, U3enust 1 KOHCTPYKIUU U3 ApeBecuHbl. [ybokas
nepepaboTKa APEBECHHBI C IIEITbI0 TIOJIHOTO UCIIOIB30BAHUS JIECOPECYPCOB.

Matepuaisl Ha OCHOBE JIpEBECUHBI: (haHEPa, IPEBECHOCIOUCThIE TUIACTUKH, apOOJIUT U JpYyTHE.
Kneenble u3nenust u3 apeBecHHbl. ParrioHanbHble 00JaCTH NMPUMEHEHHs JPEBECHBIX MAaTEpUaloB B
CTPOUTEIBCTBE: IYTH YJIYYILIEHHUS] UX CBOMCTB.

Cnmcok pekoMeHayeMoil JTuTepaTypsbl

1. PwiObeB, Uropr AunekcanapoBud CTpoOUTEIbHOEC MaTepHaNOBEICHHE: Yuel. mocodue s
cTpourt. criell. / PeiObeB, Mrops Anekcanaposud. - M.: Beicm. mik., 2003. — 701 c.
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obOyvaronuxcsi mo MamuHocTp. cren. / Bomkos, ['eopruii Muxaimosudy, 3yeB, Bukrtop
MaxkcumoBud. - 2-¢ u3A., nepepadb. - M.: Axkanmemus, 2012. - 446 c. - (Bsicu. mpod.
obpazoBanue. TexHuka u TexH. Hayku; bakanaspuar).
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Kamenes, Cepreii HukonaeBnd CTpoUTEIsCTBO aBTOMOOMIBHBIX TOPOT U a3popoMoB [ TekcT]:
yuae0. mocobue st cTyn. cped. crerl. 3aBenenuii / Kamenes, Ceprei Hukomaesuy. - Bonrorpan:
W] "Unu-Dommo", 2010. - 382 c. - (Cpenuee mpod. oOpa3oBaHue).

I'epacumoBa, JIunus IlerpoBHa KoHTposib KauecTBa KOHCTPYKIIMOHHBIX MaTepuanoB [Tekcr]:
cupas. / I'epacumosa, Jlunus IlerposHa, I'yk, FOpuii [lerpoBuu. - M.: UnTepmer MHXUHUPHHT,
2010. - 844 c.

Ouibu, Muxasne @. Konctpykuuonnsie marepuainsl. [lomasiit kype [Tekcr]: yueb. mocobue /
Ombu, Muxais @., xonc, JpBux P.X.; mep. 3-ero anrn. m3a. C.JI. baxenosa. -
Honronpyaustii: U1 "UnTennext", 2010. - 671 c.

Kupeepa, IOmuss Mocudosra CoBpeMeHHBIE CTpOUTEIbHBIE MaTepuanbl W m3aenus [Tekct] /
Kupeesa, FOnus Hocudosna. - PocroB v//: ®enuxc, 2010. - 246 c. - (CnpaBOYHUK).

OcHoBuH, Buxtop HuxonaeBuu CrnpaBOUYHHK COBPEMEHHBIX CTPOUTENBHBIX MaTEpUaJOB U
koHCTpyKiui [Tekcr] / OcuoBuH, Buktop Huxonaeswu, lynskos, Jleonun BacunbeBuy,
OcHoBuHa, Jlapuca I'puropseBHa. - Pocto H//]: ®enukc, 2010. - 424 ¢. - (CTp-BO U AU3aiiH).
baxenos, Opuit MuxaiinoBuu TexHomorus 6eroHa: Y4ed. s CTy/. BY30B, 0O0yd. IO CTPOMT.
cren. / baxxenos, FOpuii Muxaiinosuu. - M.: ACB, 2002. — 499 c.

baxenos, FOpuit Muxaitnosuu TexHoJIOTHs CyXUX CTPOUTENBHBIX cMecel: Yueb. mocodue ams
CTyH., 00y4. mo ctpout. cmen. / baxenos, IOpuii Muxaiinosuu, B.®. Koposskos, ['.A.
Henucos. - M.: U3n-Bo ACB, 2003. — 95 c.

baxenos, Opuit Muxaiinosuy TexHonorust 6erona: Y4e0. s CTyI. By30B, 00yY. 1O CTPOMT.
cren. / baxxenos, FOpuii Muxaiinosuu. - M.: ACB, 2003. — 500 c.

HanazamBumm, W.X. Crpourensupie Marepuansl u  usgenusi:  CnpaB.  mocobue /
N.X. HanazamBwiu, U.®. bynskun, B.M. HanazamBunu. - M.: Anenant, 2005. — 480 c.
XynskoB, BmanucnaB AmnaronseBud COBpEMEHHBIE KOMIIO3HIIMOHHBIE  CTPOUTEIBHBIE
matepuaisl [Tekct]: yue6. mocobue g By30B 1o crell."[Ip-Bo cTpout. MaTepuasioB, U3IeIuil 1
KOHCTpYKUuMi" HampasieHust noaroroBku "Ctp-Bo" / Xyxaskos, Brnagucnas AnaronseBuy, A.I1.
[Ipomnn, C.H. Kucnuipina. - M.: U3a-8o ACB, 2006. — 141 c.

Kupeesa, FOnus Nocudosua CrpoutenpHsie Marepuaisl [Tekcr]: yueb. mocodue 1isi CTPOMUT.
cnen. / KupeeBa, FOnus MocudosHa. - 2-e uzn., crep. - Munck: HoBoe 3unanue, 2006. — 399 c. -
(TexH. obpazoBanue).

bapabanmkos, FOpuit ['epmanoBuy CtpouTenbHble MaTepuanbl U usnaenus [Tekcr]: yueb. /
bapabanmmkos, Opuit 'epmanoBuy. - M.: Akamemus, 2008. — 368 c. - (Cpemnee mpod.
oOpa3oBanue. CTp-BO U apXUTEKTYypa).

MarepuanoBeieHUe U TEXHOJIOTUS KOHCTPYKLUHMOHHBIX MarepuanioB [Tekcrt]: yueb. mis cryn.
By30B / o pen. B.b. ApzamacoBa, A.A. Uepenaxuna. - 3- u3a., ctep. - M.: Akagemus, 2011. -
447 c. - (Boicur. npod. obpazoBanue. MammHOCTpOEHUE).

TuxomupoBa, Tatbsina EBrenneBHa OTAenouHble MaTepUalbl B CTpOUTENhCTBE [TekcT]: yueo.
nmocodue sl CTyA. BeICHL. Tpod. oOpaszoBaHusi, 00y4. mo Hampasienutro "Ctp-Bo" /
TuxomupoBa, Tatesina EBrenpeBHa. - M.: Axamemus, 2011. - 266 c. - (Beicu. mpod.
obpazoBanue. CTp-BO).

TexHONOrusT M30JSAIMOHHBIX CTPOUTENBHBIX MaTepuasioB W u3aenuil [Tekct]: B 2 4.: yueO.
nmocobue mias crya., o0yd. mo HampaieHuto 270100 "Ctp-o". Y. 1.: 3aBanckwmii, B.D.
CreHoBble MaTepuanbl W w3aenus. - M.: Axagemus, 2012. - 188 c. - (Beicu. mpod.
obpazoBanue. Ctp-Bo. BAKAJIABPUAT).

TexHONOrUsT M30JSAIMOHHBIX CTPOUTENBHBIX MaTepuasioB W u3aenuil [Texct]: B 2 4.: yueO.
nocoOue s CTya., 00yd. o Hampasienuto 270100 "Crp-Bo". Y. 2.: Urnarosa, O.A. Temio- u
TUAPOU3OIISAIMOHHBIE MaTepualbl U u3aenus. - M.: Axagemus, 2012. - 288 c. - (Boicu. nipod.
obpazoBanue. Ctp-Bo. BAKAJIABPUAT).

JBopkun, Jleonun Mocudosuu CTpouTensHbie MUHEPAIbHBIE BSDKYIIME MaTepuansl [Tekct]:
yueOHo-1mpakT. nocodue / JIBopkun, Jleonun Mocudosuy, [Bopkun, Oner Jleonnnosuy. - M.:
WNndpa-Umxenepus, 2011. - 541 c.

benor B.B. JIaGoparopHbie onpeneneHus CBOMCTB CTPOUTENBHBIX MaTepuaiioB. — 2013.

baitep, Bnamumup EsrenbeBnu MarepuanoBeneHue Uiss apXUTEKTOPOB, PECTaBPaTOpOB,
nu3aiiHepoB: Yueb. mocobue 1 cTyn By3oB / baitep, Bnagumup EBrenneBuu. - M.: Actpensb;
ACT; Tpanzutknura, 2005. — 250 c.
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[llenna, TarbsiHa BukropoBHa CoBpeMEHHBIE apPXUTEKTYPHO-CTPOMTEIbHBIE MaTepHaJIb
[Tekct]: yue0. mocobume. Y.l1. / Illewna, Tarpsina BuktopoBha; CI'ACY. Kad. crtpowur.
Mmatepuaios. - Camapa: CI'”ACY, 2006. — 332 c.

baitep, Bnangumup EBrenneBuu ApXuTEKTypHOE MaTepuaioBeeHue [Tekct]: yued. mjis By30B
no Hanpasienuto 630100 "Apxurekrypa" / baiiep, Bnanumup EBrenseBud. - M.: Apxutekrypa-
C, 2006. — 261 c. - (Cnen. "Apxurekrypa").

[enna, Tarbsina BukropoBHa CoOBpeMEHHbIE aPXUTEKTYPHO-CTPOMUTEIbHBIE MaTepHAaJIb
[Tekct]: yue0. mocobume. Y.l1. / Illemna, TarbssHa BuktopoBna; CI'ACY. Kad. crtpowur.
Mmatepuaios. - Camapa, 2007. — 331 c.

[euna, Tarbsina BukropoBHa CoBpeMEHHbIE apPXUTEKTYPHO-CTPOUTEIbHBIE MaTepHAaIIbI
[Tekcr]: yue6. mocobume. U.II. / Hlemna ,Tatesina BukrtopoBna; CI'ACY. Kag. crpowur.
MarepuaiioB. - Camapa, 2007. — 342 c.

lenna, Tathsina BukTtopoBHa ApXUTEKTypHOEe MarepuaioBereHue [Tekct]: ydeb. mocobue.
Y.1. / lleuna, Tatesina BuktopoHa; CI'ACY. Kad. ctpout. maTepuanos. - Camapa, 2012.
lenna, TathsiHa BukTopoBHa ApXUTEKTYpHOE MarepuaioBereHue [Tekct]: yded. mocoOwue.
UY.II. / euna, Tatesana BuktopoBua; CIACY. Kad. ctpout. matepuanos. - Camapa, 2013.
CoBpeMeHHBIE OTJEIOYHBIC W OOJHMIIOBOYHBIE MaTepuaibl: Yuel.-cripaB. mocodme / E.N.
JIsicenko, JI.B. Kotnsaposa, I'.A. Tkadenko u ap.; [Tox o6mr. pen. A.H. FOguna. - Pocros u//l:
®ennkc, 2003. — 448 c. - (CTpouTeNnbCTBRO).

[llenna, Tarpsina BukropoBHa Jlop0osKHO-CTpOUTENbHBIE MaTepUaibl U usnenus (pasa. "UepHsie
oprannueckue Bsokymue"): Yueb. nocodue / lllenna, Tarbsina BukropoBua; CamI’ACA. Kad.
PXUT.-CTPOUT. KOHCTPYKLUHI U 1u3aitHa. - Camapa, 2002. — 116 c.

[Heuna, T.B. JlopoxHO-cTpoUTENbHBIE MaTepuanbl U uznenus (pasza. "Kommo3uTsl Ha OCHOBE
oprannveckux BsKymmx'"): Yue6. mocobue / T.B.Illemna; Cam['ACA. - Camapa: Cam['ACA,
2003. - 249 c.

[enna, T.B. JlopoxHO-cTpouTenbHble Marepuanbl W u3genusd (paszpen "llemento- u
rpyHTOOeTOHBI"): Yueb. mocodue / T.B. lllenna; CUACY. Kad. crpour. matepuanos. - Camapa:
CT'ACY, 2004. - 203 c.

AbnynxanoBa M.IO. Marepuasl, TEXHOJIOTUM U aBTOMATU3AIUsI TEXHOJOTHUYECKUX MPOIIECCOB
NPUTOTOBIICHHS MTOTy(HaOpUKaTOB U U3AEITHIA JJOPOKHOTO cTpouTenseTa. — 2011,

CynumeHko, JleB MuxaitnoBud TeXHOIOIMsI MUHEPAIbHBIX BSDKYILUX MAaTEpHUAIOB U H3JIEIUU
Ha ux ocHoBe [Tekct]: Yuel. s CTpOUT. U XMMHKO-TEXHOJ. crell. By30B / CynumeHnko, Jles
Muxaitnosuu. - 4-e usza., nepepad. u jom. - M. : Beicm. mk., 2005. — 336 c.

Cynumenko, JleB MuxaitnoBuu TexHOIOTHS MHUHEpPAIbHBIX BSDKYIIMX MaTEpUaoB M W3JEIHH
Ha ux ocHoBe [Tekct]: Yueb. [uIst CTPOUT. U XMMHUKO-TEXHOJ. crel. By30B / Cynumenko, Jles
Muxaiinosuu. - 4-e uzja., nepepad.u gon. - M.: Beicu. mk., 2005. — 336 c.

beno, Bnamumup BnagumupoBuu JlaGopaTropHble ONpeneneHuss CBOMCTB CTPOUTENBHBIX
MarepuaiioB: Yd4eb. mocobue s crya.By3oB mo cmen. "Crtp-Bo" / benos, Bnagumup
Bnagumuposuy, B.b. [lerponasnosckas, F0.b. [1lnanakos. - M.: ACB, 2004. — 175 c.
[entsmua A.A., XmeictoB A.W., besrmna JI.H. JlaGopaTopHblii MpakTHKyM IO Kypcam:
«MarepuanoBenenue»,  «CTpOUTENbHBIE — MaTepuansl»,  «PernoHanbHOE  NpPUMEHEHHE
CTPOUTENBHBIX MaTepuasoBy / Camapck. Toc. apX.-CTpouT. yH-T. - Camapa, 2009. — 181 c.
XnasictoB AWM. XKapocrtoiikue OeTOHBI Ha OCHOBE OTXOJOB MpOMbIIUIEHHOCTH Camapckoii
obmactu: monorpadwus / A.W. XmeictoB. — Camapa: ACU CamI'TY, 2017. - 171 c.



PA3JAEJL 6. THAPOTEXHUYECKOE CTPOUTEJBCTBO
OcHoBHBbIE 3Tanbl pa3BUTHUSA THAPoIHepreTuku. Cxembl Co3nanus Hanopa. Bogoxpanuiaunia

Ortanbl  pa3BUTHUS  TUAPOMAILMHOCTPOEHHUS. OcHoBHbIE JTallbl u poOIeMbI
THPOIHEPTETHYECKOTO CTpOoUTeNnbcTBa B Poccun. OCHOBHBIE CXEMBI CO3/aHHs HAropa, 3JeMEHTHI
Bozomposozsiero tpakra ['OC.

Bonoxpanunumia. OCHOBHbIE THUIBI W THapaMeTpbl, BUABI HamoidHEeHUs. Pacuer riayOMHBI
CpabOTKH BOJOXPAHMIIHIIA.

PeryanpoBanue peyHoro croka. O60CHOBaHMe MOIIHOCTH

OcHoBHbBIE BHU/Ibl PEryJIMPOBAaHUS PEUHOTO CTOKa. MIHTerpanpHas KpuBas CTOKa, €€ CBOICTBA.
Pacyerbl MHOTroOJIETHEr0 peryJivpoBaHHsl CTOKa. Pacyer roauyHOro peryjaupoBaHUsl CTOKa.
DHepreTuveckas CHCTEMa, €€ OCHOBHBIE 3JIEMEHTHI. Pe3epBrl sHepreTrueckoi cucremsl. Pabora ['DC
B sHeprocucreme. CyTouHOE peryaupoBaHue. AHAIM3UPYIOIAs KpUBas CyTOUYHOTO rpaduka
Harpy3ku. PacueTsl cyrounoro perynuposanus. HenensHoe perynupoBaHue.

OcHOBHBIE  SHEpPreTHYecKHe TMOoKa3zaTelnu TUIPOIHEpreTHUecKux yctaHoBok (['DVY).
OxoHomuueckue nmokasarenu ['IC. DxoHoMUYeckoe 000CHOBaHUE yCTaHOBICHHON MotHocTH [DC.

TypOunnoe o6opynoanue I'9Y

[TpuammMmmanpHas cxema ruapoMamuH. Kraccupukanus THIPOTYpOMH, WX 00JacTH
npuMeHeHus. OCHOBHBIE JJIEMEHTHI TUAPOTYpOMH. Hamop, MOIIHOCTE W SHEPrusi BOJOTOKA,
TypOunsl, arperara, ['DC. Ilotepu sHepruu. OcHOBBI MOA00MS TUAPOTYPOWH, MPHUBEICHHBIC
napametpsl. [lopsaok mombopa runporypoun. Pacder 30HBI paboThl TypOuHBI. PacueT OCHOBHBIX
rapamMeTpoB TUAPOTYPOUH.

TypOnHHBIE KaMepbl
U Ipyrue 3JIeMeHThl MPOTOYHOM YaCTH rUAPaBJINMYeCcKHX TYPOUH

OO6mue cBefieHNs 0 TypOMHHBIX KaMepax. Y HU(UKalus cnupainbHbX kamep. Ctatop TypOUHBI.
Hanpasmstromuit  annapat. ['mapomexanuueckuil pacuer cnupanbHbIXx kamep. Kamepa paGouero
KoJeca.

OrcacbiBarommue Tpyobl

Hasznauenune orcaceiBaronux TpyO, MX THUAPABIMYECKHE W DHEPreTUYECKHE KayecTBa. THIIBI
OTCachIBaIOMIMX TPyO0 W HMX pa3Mepbl. YHUHUKALMA OTCACHIBAIOIIUX TPyO. DHEpreTHuecKoe
000CHOBaHHE OCHOBHBIX ITapaMETPOB OTCACHIBAIOLINX TPYO.

KaBuranus u kKaBUTanmoHHasi 3po3ust

VYcnoBus BO3HMKHOBEHMS KaBUTAlMM M TNPUPOAA KaBUTaLMOHHOW 53po3uu. Kosdduumenr
KaBUTAIlMM, JONYCTHMas BbICOTa OTCachlBaHUsA THIAPOTYpOMHBI. OOOpyqOBaHHWE M METOJIUKA
onpezaeneHus koddduurenta kaButanuu. KaButanmoHHbele XxapakTepucTUKH TypOouH. KaBurtanus B
MIOBOPOTHO-JIOTIACTHBIX, PaJAUATbHO-OCEBBIX M KOBILIOBBIX THApOTypOuHaX. OcHOBHbBIE (DAKTOPHI,
BIUSIOIIME HA WHTEHCHUBHOCTh KAaBUTAIMOHHOM »3po3un. Mepsl O0pbObl C KaBUTalHUEH.
MexayHapoIHble PEKOMEHJAlMU IO OLEHKE KaBUTAIMOHHBIX pPa3pylIeHUH THIPOTYpOMH W
HacocoTypouH. OnpeneneHue OTMETKH pabodero Kojaeca TypOUHBI.

HomeHK1aTypa KPYNHBIX THAPOTYPOUH

O6mue cBenenus. HomeHkiaTypa BepTHKalIbHBIX M IOBOPOTHO-JIOMACTHBIX OCEBBIX U
panuanbHO-0CEBBIX THIPOTYpOMH. HOMeHKIaTypa KamncyiabHBIX, JMArOHAIBHBIX M KOBIIOBBIX
ruapotyp6un. Crangaptuszauus W yHUUKAUsS TUAPOTYpOMHHOro oOopynoBaHus. Macca
THJIPOTYPOUH.

XapakTepuCcTHKHM THAPOTYPOMH

MG)KI[YHapOI[HBIG PEKOMCHAAINN 110 MOJCJIIBHBIM IpHUEMO-CAAaTOYHBIM HUCIIBITAHUAM
TMJpaBINYecKUX TypOuH. TumoBble yHUBEpcaJbHBIC XaAPAKTEPUCTUKH TUAPOTYpOMH. MeToabl
mepecyera YHUBEPCAIbHBIX XapakTepucTUK. llocTpoeHne pabouMx ¢ SKCIUTyaTallMOHHBIX
XapaKTEPUCTHK.

KoncTpykuun ruaporypOun



BeprukaneHble paguagbHO-OCEBbIE, IOBOPOTHO-JIONACTHBIE M JUArOHaJbHbIE TYpPOWHBI.
I'opusoHTanpHBIE  KanCyjJdbHBIE  THApOArperarsl €  OCEBBIMM  ITIOBOPOTHO-JIONACTHBIMU
rHIpOTYypOMHaMu. BepTukanbHble KOBIIOBBIE TYPOUHBIL.

CucremMa aBTOMaTHYECKOI0 YHpaBJICHUS THAPpOMallIMHAMU

Perynsitopel  4acToThl BpamieHus TuaApoTypOuH. Knaccudukamus perymasiTopoB YacTOTHI
BpaleHus THAPOTYPOUH. DnekTporuapasindeckue peryaaropsl (O1'P). Dnexrpuyeckas yacts I1'P.

I'uapomexanunueckas yactb DI'P. IlocnenoBaTenbHOCTh JEHCTBUS MEXAHU3MOB PETYISITOPA B
MepexoJHbIX pexkuMax. CHCTeMbl peryjaupoBaHUs KOBIIOBBIX THAPOTYpOuH. Perynaropsr ans
HacocoTypOuH. CucTeMmbl yOpaBiCHUS HANPaBISAIONIMM  anlapaToM C HWHIMBUIYyaIbHBIMU
cepBoMoTopamu. CrcteMa yrpaBieHHs aBapUHHON OCTAaHOBKOW THIPOTYPOUHBI.

MaCJ'IOHalIOPHLIe YCTaHOBKH

Ha3nauenwue, tumnopasmepsl U paboTa MacioHaNopHbIX ycTaHoBoK (MHY). OcHoOBHBIC Y3I1bI
MHY. Bsibop Ttunopasmepa MacilOHallOPHOW YCTaHOBKU. MacinooxyiaguTelbHas YyCTaHOBKA.
Cucrema aBTOMaTUYECKOI'O YIIPABJICHUS MACIOHAIIOPHOW YCTAaHOBKH. DJIEKTPONAHENIb aBTOMATHUKH.
[TyckoBbie ycTpoiicTBa 3ieKTpojaBUraresneil. [laTumku [aBiieHUs Macia B THUIPOAKKYMYIISITOPE.
JlaTuuku ypoBHS.

I'mapomexannyeckue nepexoaHbie NpoUecchbl TMAPOArperaTos.
I'apanTum peryiupoBaHus

OcCHOBHbIE TOJIOKEHUSA. Y PaBHEHUS THAPABIMYECKOIO yJapa. Y paBHEHUE ryuipoarperara.
VYpaBHEHMSI IBUKEHUS PETYIUPYIOLINX OPraHoB.

OCOOEHHOCTH MEePEeXOJHbIX IMPOLECCOB TI'MAPOArperaToB ¢ TypOMHAMHU pPA3JIMYHBIX CHUCTEM.
Pacuer nepexoaHbIX MPOLIECCOB THAPOATPEraTOB C XOJIOCTHIMU BblTyckaMu. [IporpaMMHoe 3akphiTHe
perynupyromux opraHoB. IlocienoBarenbHOCTh pacueTa MepexojHOro Inpouecca. Mcnoiab3oBaHue
OBM 15 pacuera rapaHTHI peryJinpoBaHHUsL.

I'maporeneparopsl

OcHOBHBIE  TEXHHYECKHE  MapaMeTpbl  THAPOreHEepaTopoB.  DJIEKTPOMAarHUTHBIE U
SHEpPreTUYecKue XapaKTepUCTUKU. MexaHM4yecKhe XapakTepucTHkH. Pexumbl pabotbl. Pabora
THIPOTEHEPATOPOB B PEXKUME CHHXPOHHOIO KoMmIleHcaTopa. KOHCTpYKIMH T'HApPOTreHEpaTopoB
MOJIBECHOTO W 30HTMYHOIO THUIMOB, 00JacTh UX MNpuUMeHeHUs. KOHCTPYKIMH COBpPEMEHHBIX
ruaporeHeparopoB. [lOANATHUKM M HampaBigOlde NOMMMIMHUKK. CHCTEMBl  OXJIAaXIEHUS.
OmnpeneneHne OCHOBHBIX pa3MEpPOB THMAPOreHepaTtopoB. Pacyer pacxoja oxnakiarolied BOIbl U
OIIpEJICJIEHUE Pa3MEpPOB BO3yXOOXJaauTeneil. ABromarusanus ruaporeseparopos. KoHcTpykiuu
KPYIHBIX  T'MJIPOr€HEpaTopoB. PerynsaTopsl BO30YXKIEHUS T'MIPOreHepaTopoB. [ eHepaTopbl
KaIcyJbHbIX ruapoarperatoB. CucteMbl BO30Y:KI€HUS THIPOre€HEPATOPOB.

Tpaunchopmartopsl
Tpanchopmaroper ['SC. HaznaueHwe, OCHOBHBIE TMapaMeTphl, OMPEACICHHUE OCHOBHBIX
pasmepoB.  Ompenenenue  rabaputoB  TpaHchOpMaTOpHOM  scTakaabl.  PacmonoxeHue
TpaHcQOpMaTOPOB.

Pacuer ruapoarperaros I'DC

Bri6op mapameTpoB M KOMIOHOBKa rujpoarperara. Beibop pacdeTHOro Hamopa TypOMHBI U
MOIITHOCTH TeHepaTtopa. OCHOBHbIE MOJIOXKEHHS BbIOOpa TruaApoTypOuH. IIpumepsl ompeneneHus
napameTpoB rujapoarperata. KosgduuneHnTt nonesHoro neiicTBus U XapaKTepUCTUKH TUApoarperara
U rupoarperatHoro 6jgoka. KoMIoHOBKa BEpTUKAIBHBIX THAPOArPEraToB ¢ PEaKTUBHOM TYypOMHOM.
CxeMbl KOMIIOHOBKY TOPU30HTANIBHBIX THaApoarperatoB. OcOOEHHOCTH KOMIIOHOBKU THAPOArperaTos
C KOBIIIOBBIMH TypOUHAMH.



Mexannueckoe ooopyaoBanus I'IC

CopoynepxkuBaroniue penerkd BogonpueMHukoB ['DC. Pacnonoxenue, cnocod yCTaHOBKU H
ycIoBUSL PabOTBl COPOYIEPKUBAIIINX pPEmeTOK. KOHCTPYKIHS COPOYACPKUBAIOIINX PEIICTOK.
Pacuer noteps Hanopa Ha copoyaepKuBarolux pemierkax. CopooYUCTHBIE YCTPONCTBA.

3arBopsl Bogonpuemunkos I'DC

Knaccugukarus 3aTBOpoB, UX PACHOJOKEHHE M yclIoBHUA paboThl. KoHCTpykiMsl 3aTBOpOB
BOJIONIPUEMHHUKOB. MeXaHU3MBI /ISl OOCITYy)KHBaHUS BOJONPUEMHHUKOB. KOHCTpYKIIMS pEMOHTHBIX
3aTBOPOB OTCACHIBAIOILUX TPYO M MEXaHMU3MBI AJIs MX 00ciIyxuBaHus. OnpeieseHue Macchl MI0CKUX
3aTBOPOB U YCUJIUH NPU MaHEBPUPOBAHUM 3aTBOPAMH.

IIpenTtypOuHHBIE 32aTBOPBI

Hasnayenue u tunsl 3aTBOpoB. KOHCTPYKIIMU AMCKOBBIX 3aTBOPOB. KOHCTpYKIMU IIapOBBIX
3aTBOPOB. YCTaHOBKa 3aTBOPOB Ha TYpOMHHOM BojoBoje. KommeHcatopbl, BO3AYIIHbIE KIIalaHbl,
Oaiinacel. Cxema ympasieHus 3aTBopamu. [loTepu Hamopa B 3aTBOpax M BBEIOOP MOIIHOCTH MPHBOJA
3aTBopa (00bema cepBomMoTopa). KomnbiieBoil TypOMHHBIN 3aTBOD.

KpanoBoe o6opyroBanne mamunHoro 3ajaa I'9C

OO0mue cBeeHUsT 0 MOCTOBBIX M KO3JIOBBIX AJICKTPHUYECKHX KpaHax. [logbemHbIC cpencTBa
MaJIOl MeXaHU3aL1H.

BcnomorartenbHoe 060py10BaHue

MacnsHoe x034icTBO U TpaHcpopmaTopHas mactepckas. [lneBMaTHueckoe x03icTBo. CXeMbl,
o0Opy/lOBaHWE W KOMIIOHOBKM KOMIIPECCOPHBIX YCTAHOBOK. TEXHHUYECKOE BOJOCHAOKEHUE.
[Totpebutenu oxnaxnarouieil Boabl. O60pyaoBaHUs Al TEXHHYECKOTo BogocHaOxeHus. CUcCTeMbl
OCYIICHHUS TPOTOYHOM YaCTH TUAPOTYPOUH.

PycioBble 31aHus1 THAPO3JIEKTPOCTAHIMI

Tunsr 3panuit 'DC. OcoOeHHOCTH pYyCHOBBIX 3JaHUM CTAaHIMM HECOBMELIEHHOIO THIIA.
OcHOBHBIE 4YacTH 3JaHMN cTaHUMHA. ArperaTHas dYacTh 3J1aHus. KOHCTpykuuMs M pa3mepsl
Ha/IarperaTHON 4acTH 31aHus craniuu. KpanoBoe 00opyioBaHre MaimHHOTO 3ai1a. 3MaHus CTAaHIUI
COBMEIIIEHHOTO THMA. 3JaHMsl CTaHUUH C TOPU3OHTAIbHBIMU arperatamu. [logbe3gHble NMyTH K
smanmio  ['DC. Pa3peska 3maHus  TeMIepaTypHO-OCAOYHBIMK  mBamH. [IpoekTupoBaHme
rujpoarperatHoro Oinoka. Omnpeaenenue rabaputoB MamuHHoro 3ama ['DC. OcobeHHocTn
BOJIOIIPUEMHMKOB pycioBbIxX 3qanuit ['DC.

IIpuniioTHHHBIE 30aHUS ¥ 31aHUsA AepuBanMoHHbIX [IC

OcoOCHHOCTH TMPUILIOTHHHBIX 3JaHUM  CTAHIMN. 37aHWs JIEPUBALMOHHBIX  CTAHIIH.
Ocobennoctn mom3emHbix 3manuii  ['DC. PacnonoskeHne OCHOBHOTO —THAPOCHIOBOTO U
MEXaHWYECKOTo 0o0opyaoBaHusi moja3eMHbIXx 3manuii [[DC. Pa3menieHune TIaBHBIX IOBBIIAIONTIX
TpanchopmaropoB nmoa3emMubIx 3aanuit [DC.

Crnemuajabublie Tunsl 3qanuii I'IC

Cnenmansabie tunsl 3ganuil ['9C. Tlonynoazemusie craniuu. OTKpBIThIE U MOJYOTKPBITHIE
3panuda ['9C. Comemennbie ['9C. 3nanua 'ADC. 3nanus ¢ TpeXMalllMHHBIMU arperataMu. 31aHus
I'ADC ¢ [ByXMamMHHBIMU arperatamMy. 3JaHus NOPWIMBHBIX TUAPOANIEKTpocTaHuuid. Hx
0COOEHHOCTH, KOHCTPYKLIUH.

OobopynoBanue 1 KOMINOHOBKM MaJibIX 'IC

Knaccupukanus wmanmeix I'D9C u  TpeboBanuss Kk ux oOopyaoBaHMio. Tunuzanus
THIpOTYpOMHHOTO obOopynoBanus st Manelx [DC, o0nacTe NpUMEHEHHs, KOHCTPYKTHBHBIC
ocoOeHHOCTH. ['MIpOorenepaTopsl, cucTeMa perylIupoBaHus U aBToMaTH3anus padoTsl. Tunsl 31aHMM
I'DC wManoit MomHoctu. KoHcTpykuus pycnoBbix 3xaHuii manbix  ['DC.  KoHcTpykius
MPUIUIOTUHHBIX U JEPUBALIMOHHBIX 3AaHUN Maiibix ['DOC.



Pacuersl ycToiiunBocTH U 001ieit npoynocTy 3pannii ['IC

OCHOBHBIE TPEANOCHUIKM K pacyeTaM YCTOMYMBOCTH M MPOYHOCTH 3J1aHMM cTaHuui. Pacuer
YCTOMYMBOCTH CEKIUH 3MaHui cTaHIMid. HanpsbkeHus 1mo mojomse 31aHus craHiun. Pacder oOriei
MMPOYHOCTH 3JIaHUs CTaHOWHM. Pacder mpouHoctu (yHmameHTHOW muThl 3manus ['DC. Pacuer
IIPOYHOCTU BOJONPUEMHHUKOB pycioBbIX 31aHuil ['DC. Metoasl pacuera NmpoyHOCTH OETOHHOM
TypOuHHOU KaMepsl U quddy3opa oTcaceiBaromei Tpyosl. [loHATHE 0 TMHAMHUYECKUX BO3JICHCTBHU X
Ha 3]IaHU¢ CTAHIIHH.

BoaonpueMHUKH rUAPO3JIEKTPOCTAHIIHI

Haznauenue BOJONPUEMHUKOB U UX TUIIBI. KOHCTPYKIINHM HallOPHBIX BOAOIPUEMHHUKOB. BbIOOp
OUYEpTaHUH U pacyeThl HAOPHBIX BOAONPUEMHHUKOB. OCOOEHHOCTH YCIOBHH pabOThl OE3HANIOPHBIX
BOJIONIPUEMHUKOB. THIIBI M KOHCTPYKIIMH O€3HAIOPHBIX BOJOIPHUEMHUKOB.

Otrcroiinuku I'9C

Haznauenue u npuHUUIBI pabOThl OTCTOMHUKOB. THUIIBI OTCTOMHUKOB U UX KOHCTPYKLIUU.
OnpeneneHne OCHOBHBIX Pa3MEPOB OTCTOMHMKA.

JepuBanonnbie BogoBoabl ['IC

Tunel nepuBallMOHHBIX BOJOBOAOB. ['MApaBiIMYeCKUe pacyeTbl IEPUBALMOHHBIX BOJOBOOB.
JlepuBaninoHHble KaHajbl. JlepuBalMoHHbIE TyHHENIU. HanmopHble nepuBallMOHHBIE TPYOOIIPOBOIBI.
TeXHUKO-3KOHOMHUYECKHUE PACYEThl JEPUBALIMOHHBIX BOJOBOIOB.

Hanopusie dacceitnbl 'IC

Ha3nauenue u cocraB coopykeHUN HalopHbIX OacceiiHOB. Bopjompuemnsie ycTpoiicTBa U
aBaHKaMepbl OacceliHoB. bacceitnbl cyrounoro perynupoBanus [ 9C u Bepxosie 6acceiinbl [TADC.

Hanopﬂble CTAaHIIMOHHBbIC BOJA0OBOAbI

CxeMBbl pACMONIOKEHHs] W THIBl CTAHIMOHHBIX BOJOBOAOB. KOHCTPYKIIMHM CTaJbHBIX
TpyOompoBo1oB. Harpy3ku u Bo3aeicTBUs Ha 000JI09KY TpyOorpoBoaa. Omopbl CBOOOTHO JIeKAIINX
CTaJIbHBIX TPYOOIIPOBO/IOB.

YpaBHuTe/IbHBIE pe3epBYyapbl

Ha3znauenune,  yciaoBHs ~ NPUMEHEHHS WM TUIBl  YPAaBHUTEIBHBIX  PE3EPBYapoB.
JudpdepeHnnanbHble ypaBHEHUs JBUKEHHMS BOJbl B HAMOPHON CHCTEME C YpaBHUTEJIbHBIM
pe3epByapoM. YCIOBUS  yCTOMUMBOCTH PAa0OThl HAMOPHBIX CHUCTEM C  YPaBHUTEJIbHBIMU
pesepByapamu. Pacuer konebaHMiI YpPOBHS B YpaBHUTEIBHBIX pE3€pByapax aHAIUTUYECKUM
MetofoM. Pacder konebGaHuii YpOBHS B YPaBHUTENIBHBIX pe3epByapax IpaUuyecKUM METO/IOM.
VYpaBHUTENBHBIE pe3epBYyapbl HA OTBOJAIIEH JAepUBALUU. Y paBHUTENbHbBIE PE3E€pPBYaphl B HAIOPHBIX
cucremax ['ADC. TexHUKO-9KOHOMHUYECKUI pacueT pe3epByapa 1 BEIOOp €ro TUIIa.

IIpo0JiemMbl 3K0J10rMH TPH THAPOIHEPTreTHYECKOM CTPOUTEILCTBE
uIkcmayaranpuu '9C

Bo3nelictBue THAPOIHEPreTUYECKUX YCTAHOBOK Ha NPHUPOAHYIO CpELy B CTPOUTEIBHBIN
nepuoa. XapakTepHble BO3ACUCTBUA HA CTAAUU JKCILTyaTallMU. YYeT HKOJIOIMYECKUX ITOCIIEICTBUM
TUJIPOIHEPTETUUECKOTO CTPOUTENHCTBA MPH COCTAaBICHHM TMpPOEKTOB. OlEHKa BO3JECUCTBUN
THJIPO’HEPTETUKU Ha MPUPOJHYIO cpeny. BriOGop mpupoaooXpaHHBIX MeponpusTuil. Meponpustus
0 3aIIUTe MPUJIEralolIuX 3eMelb OT 3aTOIUICHUS W MoJTOoIIeHus. BonooTBenenue u oOBanoBaHus
3emenb. M3MeHeHne kiauMmara B 30He CO3[aHus BOJOXpaHuiauma. PopMUpoBaHUE KauyeCcTBa BOJBI B
Bogoxpanmwinmax. Onpenenenne 3¢pGEeKTUBHOCTH 3aTPaT HA MPUPOJIOOXPAHHBIE MEPOTIPUSATHSI.
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