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PA3JIEJI 1. ABTOMATH3A3UA U YIIPABJIEHUE
TEXHOJOI'MYECKUMHU ITPOINECCAMMU U ITPOU3BOJICTBAMUA

1.1  OcHoBBI TeOpHH ABTOMATHYECKOI'0 PEeryJTHPOBAHMSA U YIIPABJICHUS

Kpatkuii wucropuyeckuii ouepk pa3BuTus. CucTeMbl aBTOMaTHYECKOI'O YIPABIEHUS U
peryaupoBaHus: Kiaccudukauus, (QyHKIUOHAIbHbIE CXeMbl. [IpUHIMIBI aBTOMAaTHYECKOTO
yIpasieHUs. MareMaTu4ecKkoe ONMCAaHUE CUCTEM aBTOMATHUYECKOTO YIIPABIEHUS U MX JJIEMEHTOB.
JIuneapusanus. YpaBHEHUE TMHEUHBIX CUCTEM C IIOCTOSIHHBIMU U PacHpeneI€HHbBIMU ITapaMeTpaMu.
[lepenarounsie (QyHKIUHM, YACTOTHBIE M BPEMEHHBIC XapPaKTEPUCTHKH. THIOBBIE 3BEHbS.
CTpyKTypHBIE CXEMbI U UX IIPeoOpa3oBaHue.

Craryka aBTOMAaTHMYECKUX CHUCTEM. Bujbsl BO3MyIIeHUH, JIEHCTBYIOIIMX Ha CHUCTEMY.
VYpaBHEHMsI CTATUKU CTATUYECKUX U ACTATUYECKUX CUCTEM. YCTOMYMBOCTH JIMHEWHBIX CHUCTEM.
ITocranoBka 3amauu. Ompenenenue ycroiuuBoctu 1o JlsmynoBy. HeoOxomumoe u JocTatodHoe
yCJIOBHE YCTOHYMBOCTU. AnreOpanuyeckue KpUTEpUU YCTOMUMBOCTH. YacTOTHBIE KpUTEpUHU
ycroiuuBoctu. Kpurepuit Muxaiinosa. Kpurepuit HaiikBucra. OrnpeneneHue ycTOHYMBOCTH
3aMKHYTOH CHCTEMBI 110 JIOTapu(PMUUYECKUM YaCTOTHBIM XapaKTEPUCTUKAM Pa30MKHYTOW CUCTEMBI OT
€€ CTPYKTYpPBL. Y CTOMYMBOCTb CUCTEM C 3aa3/IbIBAHUEM.

Metoabl U cpeicTBa oOecledeHUs] YCTOMUMBOCTU M TOBBILICHUS KauyecTBa YIPABICHHUS.
CuHTe3 KOpPEKTUPYIOMIMX YyCcTpoucTB. [locTpoeHne KpuBOHM MEPEXOIHOTO MpoIecca B JIMHEHHBIX
cucremax. Oneparopusiii MeToa. YactoTHelil MeToa. [Ipumenenue 1IOBM B pacuerax nepexoaHbIx
IIPOLIECCOB.

Cucrembl NMOAYMHEHHOro peryiaupoBanus. CTpyKTypa U 00OOILIEHHAs XapaKTepUCTHUKA.
VYcnoBus TEXHMYECKOrO (MOAYJIBHOIO) onTuMyMma. BpiOOp peryisiTopoB CHCTEMbI IO YCIOBHSIM
CUMMETPUYHOIO ONTHUMYMa.

OcoOeHHOCTH  HENWHEHHBIX  cUcTeM. TumoBble  HenuHEWHocTH.  [IpeoOpasoBanue
CTPYKTYPHBIX CXE€M C HEIMHEHWHBIMU 3BEHbAMHU. METONbl HCCICNOBAHUS HEIUMHEHHBIX CHCTEM.
@a30BbIE TOPTPETHI JMHEHHOM CHUCTEMBI BTOpOro nopsnka. ®a3oBple MOPTPETHl JIMHEWMHBIX
CIeASIIUX CUCTeM. ABTOKojeOaHMs. YCTOHYMBOCTH aBTOKoJieOaHU. MeTos  TOYEUHBIX
npeoOpa3zoBanuii. MeTon rapmoHudeckoil auHeapu3anuu. OCHOBHOE ypaBHEHHE TapMOHHMYECKOTO
6ananca. MccnenoBanue kauecTBa yrpaBiIeHUs U KOPPEKIUS HETMHEHHBIX CUCTEM.

JluckpeTHbIe cucTEMbl aBTOMATUYECKOTO yIpaBiieHus. Kiaccupukanus. PeneliHple CUCTEMBI.
Crabunuzanus peneiHbix cucrteM. CKoOJb3fMME peXUMbl. MeToabl HMCCIeOBaHUS JIMHEHHBIX
UMITYJIbCHBIX cucTeM. JluckperHoe mpeoOpa3zoBanue Jlamnaca, Z-npeoOpazoBanue. [lepemnarounsie
(YHKIIMHM, YaCTOTHBIE XaPAKTEPUCTUKH MUMIYJIbCHBIX CHUCTEM. Y CTOMUYMBOCTH UMITYJIbCHBIX CHUCTEM.
HccnepoBanne MMITYIBCHBIX CHCTEM YacTOTHBIM MeTOAOM. HempepeiBHas Monenb UMITYJIbCHOU
CUCTEMBI, YCIOBUS €€ MpUMEHEHUs Ha ocHOBe Teopembl B.A. KotenbHukoBa. LludpoBbie cucreMsl.
Mertoab! uccnenopanusi. CucteMsl IpSIMOro HU(GPOBOro yIpaBJIeHUs.

MHoroMepHble aBTOMAaTHYECKHE CHCTEMBI YIpaBieHUsA. AHanu3 ycronduBocTH. [loHATHE O
METOAAaX AEKOMIO3ULMU. MeToapl aHaiu3a U CUHTE3a MHOIOMEPHBIX CUCTEM. YIIPaBIsAEMOCTb U
HabmoaeMocTb. VHBapHAHTHOCTh CHUCTEM yIpaBieHHUs (OPMBI YCIOBUW HMHBAPUAHTHOCTH.
WNHBapraHTHOCTS 0 €.

CiydailHple TMpoLECCHl B CHCTEMax AaBTOMATMYECKOro ympasieHusa. [IpoxoxzaeHue
CIIy4allHOTO CUTHaJIa 4epe3 JHMHEWHYIo cucreMy. OnpeneneHue CeKTpaibHONW IUIOTHOCTH CUTHAja
Ha BBIXOJE CTAllMOHAPHOM CHUCTEMBl B YyCTaHOBHUBIIEMcS pexume. [IpubnmxEHHBIN aHAIN3
HEJIMHENHBIX CUCTEM IIPU CIIy4alHbIX BO3JICUCTBUAX.

[lonsiTE ONTUMANBHOIrO YyOpaBieHUsA. MeToAbl TEOPUH ONTUMAJIBHOTO YIPABIICHMUS.
ONEMEHTBl  KJIAaCCHUYECKOIO  BapHallMOHHOro ucuucieHusa. IlpuHumn Makcumyma. Meron
JMHAMHYECKOTo IMporpaMMmupoBaHus. OnTumalibHas MO OBICTPOJAEHCTBUIO CHCTEMa YIpPaBICHUS.
AHanUTHUYECKOE KOHCTPYUPOBAHUE PETYIIATOPOB.

YyBCTBUTENBHOCT U POOACTHOCTh CHUCTEM YympaBieHus. IloHATHE YyBCTBUTEIBHOCTH.
@OyHKIIUN YyBCTBUTENBHOCTH. UYyBCTBHTEIBHOCTh MEPEJATOYHON (DYHKIIMM M OCHOBHBIX CTPYKTYP



CAY. Cucremsl Hy/l€eBON YyBCTBUTEIBHOCTH. CHHTE3 CHCTEMBI C Y4YETOM HEUYBCTBUTEIBHOCTH.
ITonatue poGacTHOCTH cUcTeMBbl ynpaBieHus. [lokazaTenu ycTOWYMBOCTH U KadecTBa poOOAaCTHOCTH
cucteMm. CuHTE3 poOaCTHBIX PEryISTOPOB.

1.2 ABTOMaTI/I3aIII/Iﬂ NMPOU3BOJACTBCHHBLIX IMPOLECCOB

OO0mue cBeneHUss O MPOM3BOACTBEHHOM IIpollecce Kak Oo0bekTe aBTromarm3aruu. Cxema
aBToMartu3anuu. [lokazaTenu moTOYHOro MPOU3BOJACTBEHHOIO MIPOLEcca.

HpI/IHL[I/IHbI MMOCTPOCHUS aBTOMATOB U ABTOMATUYCCKUX JIMHUH. OC06€HHOCTI/I aBTOMaTHU3allu
MIPOU3BOJICTBEHHBIX MpoIeccoB. HyBCTBUTENBLHOCTD ITPOU3BOJICTBEHHOTO MPOLIEeCcca.

MaremaTtuaeckue MOACIIN IMPONU3BOACTBCHHBIX IMPpOLCCCOB. OCHOBHBIE MECTOAbI
MozenupoBaHusi. Mojenu OOBEKTOB C COCPEJOTOUYECHHBIMH W PacHpelel€HHBIMHU IapamMeTpaMu.
Iloctpoenne mopenell OOBEKTOB YIPaBICHHS MO SKCIEPUMEHTAIBHBIM JaHHBIM. OrmpeneneHue
XapaKTePUCTHK OOBEKTOB YIPABICHHUS METOAAMH aKTUBHOI'O AKCIEPUMEHTa. MeTo/bl OIpeieieHHs
BPCMCHHBIX XapaKTCPHUCTHUK. OHpCIIG.HeHI/Ie YaCTOTHBIX XAapaKTCPHUCTUK C INOMOULIBIO PEryJIApHBIX U
CTOXaCTHUYECKUX BO3JAEHUCTBUN. MeTonbl 00pabOTKH pe3yiabTaToB AIKCIEPUMEHTa. PerpeccuoHHbIE
Mozenu. OrmpeneneHue MaTeMaTUYeCKMX MOJENIEH 10 SKCHEPUMEHTAIbHBIM BPEMEHHBIM U
YaCTOTHBIM XapaKTEPUCTHKAM.

OHTI/IMI/I3aIII/I$I mponecCcoB  ymnpaBJICHUA B aBTOMATHYCCKUX CHUCTCMaX. HpI/IMCHeHI/Ie
cnenuanu3upoBaHHpix OBM B cucTeMax aBTOMAaTHYECKOTO YIIPABJICHUS TPOU3BOJACTBEHHBIMU
IIPOLIECCAMH.

1.3 OcHOBBI pOOOTOTEXHMKH

OCHOBHBIE OHATHUS U OnpeAeaeHUs poOoToTeXHUKU. OOIacT NPUMEHEHUS IPOMBIIIIJICHHBIX
po6otoB. CTpyKTypa MPOMEBIIIIIEHHOTO podoTta. Kinaccudukarus mpoMBIIUICHHBIX POOOTOB.

KoHCTpyKLIMM MaHMITYJISTOPOB IPOMBILIUIEHHBIX po0oTOB. KuHeMaTHka MaHUIYISATOpA.
CucreMbpl KOOpJMHAT MEpexoja OT OJHOM KOOpJWHATHOM cHCTeMbl K Jpyroi. IIpoexTuBHOE
IPOCTPAHCTBO. YpPaBHEHUE KHHEMATHKM MaHumynstopa. [Ipsimas um oOpaTHas KHHEMaTH4YecKHe
3aJauu.

Junamuka Manunynsaropa. O6mue npuéMel cxeMaTU3alnu, UCIOoIb3yeMble NPH MOCTPOSCHUN
JUHAMHYECKON Mojenu MexaHuzMa. OCHOBHbIE JIONMYIIEHHs, NpPUMEHSEMble HpH pa3paboTKe
MaTEMaTUYECKOM MOJAENM MaHumyiasatopa. PacuérHele cxempl MaHunynstopa. JlMHamuka
YpaBHOBEUIMBAIOUINX YCTPOWCTB MaHMIYNIATOpa. MareMarndeckue MOJENU OTAEIbHBIX CTereHel
MOJIBUKHOCTH MaHMITYJSATOpa Kak oOBbeKTa ynpaBieHus. MaTeMmaTudeckas MOJeNlb MaHUIYJISATOpa
KaKk MHOTOMEPHOIO O0bEeKTa ympaBieHHs. ANNPOKCHUMAalUs  MaTeMaTHYecKOW  MOJIENH
MaHUITYJIATOPA.

Cucrema aBTOMATUYECKOTO  YNpaBJIEHHsS MPOMBINUIEHHBIMH poboTamu. OO000mEHHAsS
CTPYKTypa MHKPOIIPOLIECCOPHOM CHCTEMBI yNPABICHUS. 3aKOHbl YIPABICHUS JBUKCHHUEM.
PacuérHas crpykrypHas cxema cucTeMbl. /[uHaMUKa MO3MIMOHHUPOBAHUS TPUBOAOB IABHKECHUS
MPOMBIIIIIEHHOTO poboTa. [IporpamMmmHoe ynpasieHre poooTaMH.
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PA3JIEJI 2. CTPOUTEJIBHBIE KOHCTPYKIUU, 3TAHUSA U
COOPYXEHUA

2.1 Kesie300eTOHHBbIE KOHCTPYKIUH

2.1.1 Beenenue. ConpoTHB/IeHHE KeJ1e300€TOHA U 3JIEMEHThI JKeJ1e300eTOHHBIX
KOHCTPYKIIHH.

Kpartkue ucropuieckue cBeJIeHHs O BOSHUKHOBEHHH M PAa3BUTUU XKeJle300€TOHA 3a pyOexoM
u B Poccun. CymnocTts xene3o6erona. [lonstue o xene300eToHe Kak KOHCTPYKTUBHONW KOMITO3UINH
JBYX MaTepUaoOB - OETOHA U CTAIILHON apMaTyphl. Y CIIOBHUS, 00ECIIEYHBAIONINE COBMECTHYIO padoTy
0eToHa U CTaIbHON apMaTyphl.

OcoOenHocTH Kene300eToHa - O0pa3oBaHME TPENIMH HA CTAguM OKCILTyaTallid OT
pacTiaruBaImuX HanpsbkeHud. OObluHBIE CBOMCTBa kene3o00eToHa. CrocoObl M3TOTOBJICHHS U
BO3BE/ICHUS KeNe300€TOHHBIX KOHCTPYKIHA. O0IacTh MPUMEHEHHUs Kele300€TOHA M TEePCIIEKTHUBEI
pa3BUTHA.

2.1.2 OcHoBHBIE (PU3UKO-MeXaHUYECKHE CBOICTBA 0eTOHA, CTAJIbHOI apMaTyphI U
JKes1e300eToHa

2.1.2.1 OcHoBHbIE (PU3UKO-MEeXaHHUYECKHeE CBOiicTBAa 0eTOHA

OcHOBHBIE CcBelleHMs, BUbI U Kiaccudukanus 6etoHa. CTpyKTypa LIEMEHTHOro OeToHa U ee
BIMSIHUE Ha (PU3MKO-MEXaHHMUYECKUE XapaKTepUCTHKH OeToHa. CBemeHUS O (U3UKO-MEXaHUYECKHX
CBOWCTBAX APYrux OETOHOB (IJIOTHOTO CHJIMKATHOTO, SYEUCTOrO, )KaPOCTOMKOT0, KUCIOTOCTOMKOTIO).
[TonnmepOeTonsl. Buabl noaumepOeTOHOB, MX OCHOBHBIE CBOIMCTBA U 00JACTH IPUMEHEHUSI.

[Tpounocte OeToHa. DaKkTOpPbI, BIMAIONIME HAa INPOYHOCTh OeToHA. XapakTep pa3pyLIeHUs
6erona npu cxatuu. KyOuKoBas MpOYHOCTh OETOHA, MPU3MEHHAsl MPOYHOCTh OETOHA, MPOYHOCTH
O0eToHa IpU PACTSIKEHUH, MECTHOM cCxkaTuu. CBOMCTBa O€TOHa NpH JUIMTEIbHOM, MHOTOKPAaTHO
IIOBTOPHOM, yJIaPHOM U CJIOKHOM 3arpy>KEHUH.

HedopmatusHbie cBoiicTBa 6eToHa. OObeMHBIE AedopMaluy - ycanka U HabyxaHue OeToHa,
temneparypuble naedopmanuu. KosdduuueHnT nuHelHON TemnepaTypHOW aedopMalud U €ro
3aBUCUMOCTh OT BHJA LIEMEHTa, 3amojHUTened u apyrux ¢akropoB. CuioBble aedopMalyy.
OpHOKpaTHOE 3arpy’K€Hue KpaTKOBPEMEHHOW Harpy3KoW, BIMSHUE CKOPOCTH HarpyKeHHUs.
HenuneitHas cBsA3b MeXJIy HanpsHkKeHUAMH U jaedopMalMsMU. YTpyrue U IUIACTHUYECKHe
nedopmariiu.

Monyns naedopmanuu  OeToHa: HauyalbHBIM MOAYNb  YINPYTOCTH, MOAYJIb MOJHBIX
nepopmanuii, MOyJib YIpyromjiacTUYHOCTH OE€TOHA, CBA3b Mexay HUMHU. Koadduunent ynpyrux u
iactuueckux aedopmanuii. IlpenensHble cKUMaeMoCTh U pacTsKUMOCTh OeToHa. Koadduiment
nonepevHbIX JedopManuii ¥ MOLYJb ciBUra OeToHa.

Jedopmanuu npu urenbHoM 3arpykeHuu. [lonsyuyects 0eToHa U (hakTOpbI, BAUSIONIME HA
neopmanuu nonzydectd. Kpusble mossydectd. JIuHeliHass W HenMHeWHas mosizydecTb. Mepa u
XapaKTepUCTHKA Moi3ydecTH OeToHa. Penakcarus HanpskeH B OeTOHE.

Hedopmarun GeToHa NMPH MHOTOKPAaTHO MOBTOPHOM JAEUCTBHHM HArpy3kd. BBIHOCIMBOCTH
OeToHa.

Krnacc mo mpoyHOCTH Kak cTaTHCTHYeCKas MPOYHOCTHAs XapakTepucTuka. Kiaccel 6eTOHOB
[0 TPOYHOCTH Ha CXKaTue U pacTsbkeHne. Mapku O€TOHOB 1O  MOpPO30CTOWKOCTH,
BOJIOHETIPOHHUIIAEMOCTH, CpeAHEH IUIOTHOCTM W TIO caMoHampsbkeHuto. OOmue cBeleHus o
Ha3HA4YEHUH KJIacca U MapKu OETOHa.

2.1.2.2 Apmarypa 1Jisl Kej1e300eTOHHbIX KOHCTPYKIUIA

Haznauenue apmarypsl. PaGouass u MoHTaxHas apmarypa. ['mOkas apmaTypa u ee BUJBI B
3aBHCHMOCTH OT TEXHOJIOTUU U3TOTOBJIIEHUS, ClI0Oc00a YIPOUHEHHsI, POPMBI IOBEPXHOCTH U CIIOcoda
NPUMEHEHHs IPU apMUPOBAHUH KOHCTPYKLMH (apMaTypa HeHanpsAraeMasi U Harpsiraemas).

XKectkast apmaTypa U3 NPOKATHBIX Npoduiel U 006JacTu ee IPUMEHEHHUS.



[IpounoctHble M AeopMaTHUBHBIE CBOMCTBA apMaTYpHBIX CTalel C IUIOMIAJKON TEKYyYeCTH.
[loBbIIIEHME MPOYHOCTH W YMEHBIICHHE IIJJACTUYHOCTH IIyTEM JIETUPOBAHUS W YBEIWYEHUS
COZEpKaHUS yriiepoja. TepMHYECKOe YIPOUYHEHHME APMATypPHBIX CTAJCd. YCIOBHBIM Ipenen
TEKy4eCTU. YNPOYHEHUE TOpsYEeKaTaHOW apMaTypHOM CTald BBITSDKKOM B XOJIOAHOM COCTOSIHHH,
BBICOKOIIPOYHAsl apMaTypHas POBOJIOKA. MOyib yIIpyrOoCTH apMaTypHBIX CTAJIEH.

[InacTuyHOCTH, CBAPUBAEMOCTb, XJIATHOJIOMKOCTb, PEOJIOTUYECKUE CBOMICTBa (penakcarus
HaIpsDKEHUM) apMaTypHbIX CTajleld. YCTaJlOCTHOE pa3pylleHUWE U JUHAMUYECKOE YIPOUYHEHUE.
BiusiHne Ha MeXaHMUYECKHE CBOMCTBA apMaTypbl BBICOKOTEMIIEPATYPHOI'O HAarpeBa.

Kiaccel 1 Mapku apmMaTypHBIX CTAJIEW U UX MEXAHUYECKUE XapaKTEpUCTHKU. PexoMeHmanuu
[0 MCHOJIb30BAHUIO apMaTypbl B Pa3jIUYHBIX KOHCTPYKIUAX. YUeT XapakTepa IEeWCTBYIOIIHUX
Harpy30K, pacueTHOHN TeMIlepaTyphl ¥ YCIOBUN YKCILTyaTaIlH JKeIe300€TOHHBIX KOHCTPYKIIUH.

ApMatrypHble CBapHbIE U3/ENINs - KapKachl U CeTKU. [1ockre u nmpocTpaHCTBEHHBIE KAPKACHI.
W3nenus u3 apMaTypHO#l IPOBOJIOKU: KAaHATHI, NPSAU U Mydkd. CBapHbIE COEIUHEHUS apMaTyphl U
pUMeHsieMble BUAbI cBapku. CTalbHbIE 3aKJIaJHbIE JETaTH B COOPHBIX JI€MEHTaX.

Hemerannuueckas apmarypa.

2.1.2.3 OcHoBHbIE (PU3UKO-MEXaHHYECKHE CBOIiCTBA KeJ1e300eToHA

TexHuyeckass 1 HIKOHOMUYECKasl CYIIHOCTh MPEIBAPUTEIHHO HANPSXKEHHOTO Kele300eToHa.
JlBa cmoco0a co3maHusi MPEABAPUTENILHOTO HAIPSDHKEHUS: HATSXKEHHE apMaTypbl Ha  YIOPHI,
HaTsHKEHHUE apMarypsl Ha OEeTOH. Mexanndeckoe, 3JIEKTPOTEPMHUUECKOE H
3JIEKTPOTEPMOMEXAHNYECKOE HATSHKEHNUE HAIPSTAEMOM apMaTyphl.

Cuemnnenue apmaTypsl ¢ 0eToHOM. BinsHue BBICTYNOB Ha MOBEPXHOCTH apMaTyphl, CHII
TPEHUs W CKJIEUBAHMS apMaTypbl C OETOHOM Ha MPOYHOCTH CHEIJICHUS. AHKEpPOBKA apMaTyphl B
6erone. KoHcTpykunu aHkepos.

VYcanka sxene300eToOHA W TiepepacipeielicHue HalpsHKCHW B apMarype M OSTOHA CHKAaToro
3JIeMEHTa BCleACTBUE Noa3ydecTH. COBMECTHOE ICMCTBUE YCAKH U MOJI3Y4YECTH.

3amuTHBINA cioit 6eToHa. DaKTOPHI, BIMSIONIME HA Ha3HAYCHHUE TOJIIUHBI 3aI[UTHOTO CIIOS:
BUJ U KJlacc O€TOHA, BUJ U AMAMETP apMaTyphl, Ta0apUTHBIE pa3Mepbl CEUEHUs DIIEMEHTA, YCIOBUS
AKCIUTyaTaluy U JIp.

2.1.3. DkcnepuMeHTAJIbHBIE OCHOBBI TEOPHH CONPOTHBJIEHHS JKeJ1e300€TOHA M MeTO/IbI
pacdera ’Kej1e300eTOHHbIX KOHCTPYKIM I

2.1.3.1. DxcnepuMeHTAIbHBIE JaAHHbIE 0 PA0OTe KeJ1e300eTOHA Mo/ HATPY3KOH

3HAUEHUE DOKCIIEPUMEHTAIBHBIX HCCIECJOBAHMA B PAa3BUTUM TEOPHUU COINPOTHUBIIECHUS
xene3o0eToHa. Tpu cTaguu HampsHKEHHO-1€(OPMHUPOBAHHOIO COCTOSIHUST HOPMANIbHBIX CEUEHUN
&KeJe300€TOHHBIX AJIEMEHTOB U XapaKTep pa3pylleHHs UX MpH U3rude, Npu BHELIEHTPEHHOM CXKaTHH
1 BHELIEHTPEHHOM pacTskKeHUH. BiusiHue npeaBaputenbHoro HanpsbkeHus. [Iponecc oOpasoBanus u
PacKpBITUS TPELIUH.

OO0mue cBeAeHHS O pacuerax HKeJIe300€TOHHBIX KOHCTPYKIMI M0  JIOMYyCKaeMbIM
HanpspkeHusM. [loHsATHE TPUBENEHHOTO CEUEHUS.

Metoa pacueTa HOPMAJIBHBIX CEYEHHH MO pa3pymaromuM ycuiusM. OCHOBHBIE TOJIOKEHUS
METO/1a, €T0 MPEUMYIIECTBA U HEJOCTATKH.

Meton pacuera >kene300€TOHHBIX KOHCTPYKUMH IO MpeAesbHbIM cocTOsSHUsAM. I[loHsTue
IIPEEIBHOTO COCTOSIHMSI KOHCTpyKUuH. CyIIHOCTh pacueTa IO JBYM TIpyNIaM IpPeaesbHbBIX
COCTOSIHHMI: Hecylled crocoOHOCTH (MPOYHOCTH, YCTOMYMBOCTH, BBIHOCIMBOCTH) U MPUTOJHOCTH K
HOpPMAaJIbHOW AKCIUTyaTallMy (TPEIMHOCTOUKOCTH, 1ehOopMaIIHsIM).

OcHOBHBIE HOpPMAaTUBHBIE JIOKYMEHTBI, MCIIOJb3yEMbIE IPU pacuere Kene300eTOHHBIX
KOHCTPYKLIHH.

PacuerHble (akTOpbl - HArpy3KU M MPOYHOCTHBIE XapaKTEPUCTHUKU OETOHA M apMaryphbl, UX
Clly4aiHas U3MEHYUBOCTbD.

Knaccugukanus Harpy3ok IO JUIMTENbHOCTH JeiictBusa. HopmaTuBHBIE M pacdeTHbIE



Harpy3ku. KoadduuneHnTs Hane:)xHOCTH MO HAarpy3kaM M [0 Ha3HA4YeHHUIO coopykeHus. CoueTaHus
Harpy3oK 1 K03 GUIUEeHTH COUYETaHUH.

HopmaruBHble M pacyeTHble conpoTuBieHHs OeroHa. KoapuimeHnTsl HageKHOCTH 10
OCTOHY IIpH C)KaTUU U pacTshkeHUU. KoadduumeHTs! ycnoBuid paboTel 6eToHa.

HopmaruBHbIe M pacyeTHble CONpPOTHBIEHHS apMaTypbl. KoaduuueHTsl HaAeKHOCTH MO
apmarype. KoaddunueHTs! ycnoBuii paboThl apMaTypBhl.

Tpu xaTeropuu TpeOGOBaHUH K TPEIIMHOCTOUKOCTH KeNe300€TOHHBIX KOHCTPYKIIUH.

OcHOBHBIE TOJOXKEHHUS pacyera MO IMpeleibHbIM COCTOSHHUSM (3alHCh PacueTHBIX
HEPABEHCTB).

[IpenBapuTenbHOe HAapsDKEHUE B apMarype U 6etoHe. HauanbHble HanpshkeHUs B apMaType.
Kontponupyembie HampspkeHUs B apMarype MpH HATS)KEHHMH Ha ynopsl, Ha OetoH. IlpexenbHble
HampsDKeHus oOkatusi B OeToHe. YCTaHOBIEHHE Kjacca OeToHa B 3aBUCHMOCTH OT KJlacca
HanpsraeMoil apmarypsl. [loTepu mpeaBapUTEIbHBIX HANpPSHKEHUNA B apMmarype. YCuine o0KaTHs
O0etona. Hampshxenus B 6eToHE mpu 00XKaTHH.

2.1.3.2. O0mmii cayyaii pacuera NpOYHOCTH HOPMAJIbHBIX CeYEHH I CTEPKHEBbIX
JKeJ1€300eTOHHBIX J1€eMEeHTOB

JIBa citydas pa3pyleHuss HOpMaJIbHOTO CEYEHMSI: IIEPBBIN CIlydail - pa3pylEeHUE BCIEICTBUE
TEKY4YEeCTH PACTAHYTOM apMaTyphl, BTOPOH Cilydail - pa3pyleHue 1o cxaTtoMy 6eTony. I'paHnunoe
3Ha4eHHUE OTHOCHUTEIBHOM BBICOTHI CKATOM 30HBI OETOHA M YCIOBUS pa3pylleHHs B 000X CiIydasx.
[IpenenpHble 3HAUEHUS KOA(DPUIIECHTA apMUPOBAHUS.

OOumii cimyyail pacuera NPOYHOCTH HOPMAJbHBIX CEUEHUH H3rMOaeMbIX 3JEMEHTOB CO
CMEUIaHHBIM apMHUPOBAHMEM HAINIPATAEMOM W HEHANpsAraeMod apMarypou. JIBa pacdeTHbIX
YPaBHEHUS IIPEJEIBHOIO COCTOSIHUS HOPMAJIBHBIX CEYEHUH.

2.1.4. U3ruGaemsbie 3JIeMEHTDI

KoHcTpyKkTUBHBIE 0COOEHHOCTH M3rHOaeMbIX 31eMeHTOoB. O0mue cBeneHus: 00 U3rndaeMbIx
aeMeHTax: Oankax, IUIMTax. ParnuoHanbHble (OPMBI  CEUEHUM U3rMOaeMbIX AJIEMEHTOB.
OcobeHHOCTH apMUPOBaHUS OOBIYHBIX U MPEABAPUTEIBHO HAMPSHKEHHBIX YJIEMEHTOB.

OKCepUMEHTAJIbHBIE JIJaHHBIE O XapaKTepe pa3pylIeHUs 3JEMEHTOB IO HOPMajbHBIM U
HAaKJIOHHBIM CEYEHHAM. PacueT NpPOYHOCTM 10 HOPMAIbHBIM CEYEHMSIM IIPEIBAPUTEIBHO
HaIPSDKEHHBIX JIEMEHTOB U 0€3 MpeIBapUTEIbHOIO HAPSKEHUs J1F000r0 Ipoduisi, CHMMETPUYHOTO
OTHOCHUTEIIHO CHJIOBOM INIOCKOCTH.

N3rubaemple 371€MEHTHI IPSMOYTOJIBHOIO MPOQHIIs ¢ OAUHOYHOM apMaTypoil. Pexomennanuu
[0 OMNpENEeNEeHUI0 palMOHAIBHBIX pa3MepoB ceueHUs. OCHOBHBIE pacueTHble (OpMyIIBL.
Hcnonb30BaHre BCIOMOTaTENbHBIX TAOMUYHBIX KOIPQPUIMEHTOB. AJTOPUTM pacyeTa IUIOIaau
MIOTIEPEYHOI0 CEUYEHUS apMaTyphI.

DOneMeHThl MPSAMOYTOJIbHOTO Mpoduis ¢ JABOWHOM HeHampsraeMoil apMaTypoul. AJIrOpuUTM
pacuera IUIOIIA U TIONIEPEUYHOr0 CEYEHUS PACTAHYTON U CKATOW apMaTyphl.

OcoOeHHOCTH pacyeTa U3rudaeMbIX AJIEMEHTOB MPSMOYTOJIBHOIO MPOQUIsl CO CMEIIAHHBIM
apMHUpPOBAaHMEM pPACTSAHYTOM 30HBL. AJTOpPUTM pacyeTa IJIOW@AAM IONEPEYHOrO0 CEYEHHUs
HaMpsraeMou apmMaTyphbl.

JIBa pacdeTHBIX ciiyyas JJis 3J€MEHTOB TaBpoBOro npoduis. [Ipu3Haku pacueTHbIX Clydaes.
Pacuetnbie popmynbl 1uist ciyyasi, KOrja rpaHHIIa CKaTol 30HbI IPOXOJIUT B pedpe ceueHusl.

MaxkcumanbHble W MUHUMaJbHbIE KOX(PQHUIMEHTHl apMUPOBAHUS HOPMAJIBHOTO CEYECHHUs
JJIEMEHTA.

OCOOEHHOCTH TPEAETHbHOIO COCTOSHUS HAKJIOHHOTO CEYEHHUS M3rhbaeMoro »JIeMEHTA.
Bo3moxHbIe citydan pa3pylieHus 2JIeMEHTa [0 HAKIIOHHOMY CEYeHMIO: AeMCTBHE MONEPEeYHON CUJIbI,
JeiicTBUE MOMEHTA, pa3Apo0JIeHNe CKATOro OETOHA B M0JIOCE MEXK/Y HAKIIOHHBIMH TPELIUHAMHU.

PacuetrHble Qopmynbl UIsi NPOBEPKH IMPOYHOCTH HAKIOHHOTO CEYEHHUs MpH JEeHCTBUU
MOTIEPEYHON CHIIBI U M3rHOAIoIero MOMeHTa. PacdeTr momnepeuHsix CTEpKHEW U OTTHOO0B. AJITOPUTM
IIPOBEPKHU NMPOYHOCTH HAKJIIOHHOT'O CEYECHMsI IIPY HAJIMYUU MONEPEYHBbIX CTepkHEW. KOHCTpyKTUBHBIE



TpeOoBaHuUs, 00ECIIEUNBAIOLINE TPOYHOCTh HAKIOHHBIX CEYEHUI Ha JAEWCTBHE MOMEHTA: aHKEpPOBKa
MIPOJIOJILHOM PACcTSIHYTOW apMaTypbl Ha OIOpax U MU 0OpBIBE €€ B YaCTH MPOJIeTa.

CBeneHus O KOHCTPYKIMHM COOpHBIX M MOHOJIMTHBIX Oalok H IUMT. Pa3spesnbie u
Hepaspe3Hble Oanku. PeOpuctbie W mycToTHbIE cOOpHBIE IUIUTHI. OCOOEHHOCTH apPMUPOBAHMS
COOpHBIX M MOHOJIUTHBIX 3JIEMEHTOB CBAapPHBIMH KapKacaMd, CETKaMU U OTICIbHBIMU CTEPKHSIMH.
TpeboBanust kK pa3MeLICHUIO apMaTyphl B MONEPEYHBIX CEUECHUSIX FJIEMEHTOB.

OcoOeHHOCTH apMUpPOBaHUs IPEABAPUTEIBHO HANPSDKEHHBIX 3JEMEHTOB. Pa3smeleHue
HaIpsAAraéMou apMarypsl B MOIEPEYHOM CEUECHUH 3JIEMEHTAa. AHKEPOBKA HANpAraeMod apMaTypbl U
MECTHOE YCHUJICHUE KOHIIEBBIX YUYaCTKOB IIPEIBAPUTEIBHO HANPSKEHHBIX 3JIEMEHTOB.

Pacyer mpoyHOCTH HOpMAIBHBIX CEYEHHI MPU KOCOM H3rHOe.

2.1.5. Cxxarble 3J1eMeHTbI

OOmue mnoHsATHSA. Buasl 2JI€MEHTOB, IOABEPKEHHBIX BHELUEHTPEHHOMY  CXKAaTHIO.
KoHCTpYKTHBHBIE OCOOEHHOCTH CXKAThIX 3JIEMEHTOB ¢ TMOKON MPOJ0IbHOM apMaTypoil 1 XOMYTaMHU.
OnTuMalbHbIe IPOLIEHTHI apMUPOBaHusl. PexoMeH1yemble Kiacchl OETOHA U apMaTyphbl.

Pacyer mpo4YHOCTM CKaThIX D3JIEMEHTOB CO CIy4YalHBIM JKCUEHTpUCUTETOM. OCHOBHBIE
JOIYILEHUS, IPUHUMAaEMBbI€ IIPH pacuere. AJIFOPUTM pacyera.

Pacdyer mpoyHOCTH BHELEHTPEHHO CKAThIX AJIEMEHTOB IIPH PACUETHBIX DKCLEHTPUCUTETAX.
PacuerHple 1 cirydaiiHble SKCLIEHTPUCHUTETHL. PacyeT 3ieMeHTOB CHMMETPUYHOTO MPOMUIIS, CHKATHIX
B IUIOCKOCTU CUMMETpHHU. J[Ba pacueTHbIX ciydas: ciaydail 1 (cimydail G0ibIIMX 3KCHEHTPUCUTETOB
CKMMAIOILEN CHIIBI, pa3pyllEeHUE BCIEICTBUE TEKYUECTH PACTAHYTON apMaTypbl) U ciydai 2 (cinydait
MaJIbIX AKCIEHTPUCUTETOB CXKUMAIOIIEH CHJIbl, pa3pylleHHe 1o cxaroMy OeToHy). PacuerHble
GbopMynIBI U yCIOBUS, ONPENENAIONINE PACUYETHHIE CIydad. Y4eT MONOJIHUTEIBHOTO Nporuda u
JUIATEIBHO ACUCTBYIOLIEH YaCTH Harpy30K.

Anroput™m pacuera NPOYHOCTH M apMHUPOBAHUS CXKATBIX 3JEMEHTOB MPSMOYIOJbHOIO,
TaBPOBOIO M JBYTaBpOBOro ceyeHWi. PacuerHble (opMylibl A MPSIMOYIOJIbHOIO CEYEHUS.
ANTropUTM IPOBEPKU HECYIIEW CIHOCOOHOCTH 3JEMEHTOB B O0OMX PACUYETHBIX Cilydasx. AJNTOPUTM
pacuera apMarypsl B ciaydae OOJbIIMX 3KCLEeHTpucuTeToB. Ciyyail CHMMETPUYHOTO apMHPOBAHUS.
Anroput™M pacuera CHMMETPUYHOTO AapMHUPOBAHMS JUIsl Ciydas MalbIX OKCIEHTPHUCHUTETOB.
PacuetHble (opMymnbl JUIsl 3JIEMEHTOB TaBPOBOI'O M JIBYTaBPOBOTO CEUYEHUH B 3aBHCHMOCTH OT
pacroJoKeHUsI CXKaTOW 30HBL. ANTOPUTM pacyeTa apMmaTypbl A clydyaeB OONBIINX U MaJbIX
JKCLEHTPUCHUTETOB.

CxaTple DJIEMEHTBI, YCHUJICHHBbIE KOCBEHHBIM apMupoBaHHeM. CyIIHOCTb KOCBEHHOI'O
apMmupoBaHus. KocBeHHOe apMHpOBaHME CETKaMM, KOJbLAaMH U cnupansmu. IIpuBeneHHoe
CONpOTHBIIEHUE OETOHAa C KOCBEHHBIM apMmupoBaHueMm. Dopmyna A pacdyera IpUBEIEHHOTO
COIIPOTHBIIEHUS] OETOHOB B 3aBUCUMOCTH OT BHJIa KOCBEHHOM apMaTyphl.

VYcuneHne KOHIEBBIX YYaCTKOB CXKaThIX 3JIEMEHTOB. PacdyeT Ha MecTHOe cokaTtue.

Tpy6oGeToH. Pacuer TpyOOOETOHHBIX 3JIEMEHTOB Ha CXKaTHe.

CkaTble 2JIEMEHTHI € )KECTKOW apMaTypoi, 0COOEHHOCTH KOHCTPYHPOBAHUS U pacyera.

2.1.6. PacTsiHyTBI€ 3JIEMEHThI

DJeMEeHTHI KeJle300€TOHHBIX KOHCTPYKIMH, paboTaroIye Ha EHTPAIbHOE U BHELIEHTPEHHOE
pactspkeHne.  KOHCTpyKTHBHBIE ~ OCOOEHHOCTH  pacTSHYTBIX  3jeMeHToB.  IlpuMenenue
IIPEABAPUTEIILHOIO HAIIPSKEHUS.

Pacuer npoYHOCTH LEHTPAIBHO PACTSIHYTHIX 3JIEMEHTOB.

JIBa pacueTHBIX Cilydasl Ul BHELICHTPEHHO PACTAHYTBIX JJIEMEHTOB: CIydall NPUIIOKECHUS
MPOAOJIBHOM CHIJIBI MEXKy apMaTypol U ciydall MPUIOKEHUS MPOJOJbHOW CHJIBI BHE PACCTOSHUS
MEXIy apMaTypoil (BO3HHUKHOBEHHME C)XaToi 30HbI). PacueTHble (OpMyNBl UIsI DJIEMEHTOB
CUMMETPUYHOIO CEUEHHUs MPOU3BOJIBHON (Qopmbl. YacTHBIN cioyyail BHELIEHTPEHHO PACTAHYTHIX
3JIEMEHTOB MPSMOYTOJIBHOTO IPOHIIS.



2.1.7. TpemMHOCTOHKOCTH U NepeMelleH e KeJ1e300eTOHHBIX 3JIEeMEHTOB

Pacyer TpeumHoOCTOMKOCTH Kene300eTOHHBIX 3JeMeHTOB. Pacuer mo o0Opa3oBaHUIO TpPEIIMH,
HOPMAJIbHBIX K TMPOJOJBHOM OCH JJeMEHTa /Ui LEHTPAIbHO PACTAHYTHIX, HU3TH0AEMBIX,
BHELICHTPEHHO C)KAThIX U BHELEHTPEHHO PACTSHYTHIX JIEMEHTOB, IPEIBAPUTEIBHO HANPSKEHHBIX U
0e3 MmpenBapuUTEIbHOTO HamnpspkeHus. OCHOBHBIC MPEANOCHUIKH U JIOMYIICHUS, UCIIOIb3YeMbIe MPU
pacuere KeJae300€TOHHBIX JJIEMEHTOB 1O oOpa3oBaHuio TpemuH. OmnpeneneHue MOMEHTa
00pa3oBaHMs TPEILIUH 0 cIoco0y AAPOBBIX ToueK. Pacuer mo 0Opa3oBaHNIO HAKIOHHBIX TPEIIHH.

OO61ue MoIoKEeHUs pacdyeTa IUPUHBI PACKPBITHS TpeluH. DaKTOphl, BIUIIONINE HAa IHUPUHY
PACKpBITUSL TPEHIMH. YUYET BIMSHUS HAYaJbHBIX TPEIIUH B OCTOHE C)KATON 30HBI MPEIBAPUTEILHO
HaIpsKEHHBIX 3J1EMEHTOB. Pacder 1o 3akpbITUIO TPEIIVH.

Pacuer mo nedopmanmsaM, omnpeneneHHEe KPUBH3HBI OCH U JKECTKOCTH M3TMOAEMBIX U
BHELIEHTPEHHO 3arpy>KeHHBIX JIEMEHTOB Ha y4yacTKaxX 0e3 TpellMH U C TPEIIMHAMU. YUeT BIUSHUS
MIPEIBAPUTEIILHOTO HAMPSDKCHUS W JUIMTEIHHOCTH JIeHCTBUSL Harpy3ku. OmnpenerneHue mporuOoB
3J€MEHTa M0 KpHUBU3HE. Pacyer OCpEeIHEHHOH JKECTKOCTH 3JIEMEHTOB C YYE€TOM TpELIUMH B
PaCTSIHYTBIX 30HaX. YUeT BIHSHUS IehopManuii CABHUTA.

2.2. /Kesie300eTOHHBbIE KOHCTPYKIMH MHOT0ITAKHBIX MPOMBIILJIEHHBIX U TPAKIAHCKUX

3AHMNA

COopHBIC  KeNe300eTOHHBIE  KOHCTPYKIIMM ~ 3aBOJICKOTO  M3TOTOBJICHHS -  OCHOBA
UHYCTpUATN3allMi CTPOUTEIHCTBA. MOHOJIUTHBIN 3ke1e300€TOH B COBPEMEHHOM CTPOUTEIHCTBE.
JlocTOMHCTBA U HETOCTATKA MOHOJIUTHOTO U COOPHOTO kKejIe300€ToHa; 00J1aCTH TPUMEHEHHUS.

OcHoBHbIe TpeOOBaHUS K COOPHBIM KEJIe300€TOHHBIM KOHCTPYKIUSAM 31aHui. Tunuzanus
COOPHBIX JICMEHTOB, HOMEHKJIATypa M KaTaJloTH COOPHBIX 3JICMEHTOB.

JledopMalinoHHbIE MIBHI - TEMIIEPATYPHBIE U OCAJI0YHbIE, TPEOOBAHUS K UX PACIOJIOKEHHUIO,
KOHCTPYKTHUBHBIC CXEMBI IIIBOB.

CTBIKM U KOHIIEBBIE YUYaCTKH COOPHBIX )KE€TI€300€TOHHBIX AJIEMEHTOB MHOTO3TAXHBIX 3/1aHUM.
BuIbl CTBIKOB 110 pPacYeTHO-KOHCTPYKTHBHBIM IPU3HAKAM M OCOOCHHOCTH WX KOHCTPYKITUH.
KoHcTpyKTHBHEIE, 3aBOJICKHE M MOHTa)KHbIE TpeOoBaHUs K CThiIkaM. CBapKka BBIITYCKOB apMaTyphl B
CTBIKaX. YCWICHHE KOHIIEBBIX YYaCTKOB COOpPHBIX JJIEMEHTOB. IlIpHMeHeHHWe KOCBEHHOTO
apMUPOBAHMUS.

Oco0OeHHOCTH apMUPOBaHUS MPEABAPUTEIBHO HAMPSDKEHHBIX JJIEMEHTOB. PasmemeHue
HampsiraeéMoil apMaTyphl B TIOTIEPEYHOM CEUYCHUHU dJIEMEHTa. AHKEpOBKa HaIpsraeMoil apMarypbl U
MECTHOE YCHJICHUE KOHIICBBIX YYaCTKOB MTPEIBAPUTEIIHEHO HAMPSHKECHHBIX dJICMCHTOB.

Cenenusi 0 pacdere MPOYHOCTH CTANbHBIX 3aKIAIHBIX JeTaneld W OCTOHHBIX INMOHOK B
CTBIKaX COOPHBIX 3JIEMEHTOB.

2.2.1. Ilnockue xkene300eTOHHBIE ePEeKPbITUS

OOme cBeneHUsI O KOHCTPYKIIMH COOPHBIX M MOHOJIMTHBIX Oanok W mimt. Paspesnsie u
Hepaszpe3Hble Oanku. PeOpuctbie M mycTOTHBIE COOpHBbIE IUIUTHI. OCOOEHHOCTH apMHUPOBAHUS
COOPHBIX W MOHOJIMTHBIX DJIEMEHTOB CBAPHBIMH KapKacaMH, CETKAMH W OTICIBHBIMU CTCPIKHSIMH.
TpeboBanus K pa3MENICHUIO apMaTyphI B TOMIEPEYHBIX CEUCHUSAX DJIEMEHTOB.

[Tnockue TepeKphITUS MHOTOJTAXHBIX 3JaHWW W WX OCHOBHBIE BHWJIBI - OajouyHbIe W
6e30aouHbIe.

KoMmmoHOBKa KOHCTPYKTUBHOW CXEMBI peOPUCTOTO MOHOJUTHOTO TIEPEKPHITHS C OAIIOUHBIMU
TUTUTaMH, OCOOCHHOCTH pacueTa U KOHCTPYUPOBAHHUSI ITUTHI, BTOPOCTENIEHHBIX M TIaBHBIX OaJoK.

KOHCTpYKTHUBHBIE CXeMBI PEOPHCTHIX MOHOJHMTHBIX MEPEKPBITHH C TUTUTAMH, ONEPTHIMH 110
KOHTYPY, 0COOEHHOCTH pacueTa IJIUT 0 METOAY MPeAeIbHOI0 paBHOBECHS.

OCOOCHHOCTH KOHCTPYKTHBHBIX PEIICHHH MOHOJHUTHBIX, COOPHO-MOHOJHMTHBIX U COOPHBIX
0e30a104YHbIX MOKPBITHII.

[Tnockue Oe36amouHbIe MEPEKPHITHS U3 COOPHBIX JKEIE300€TOHHBIX dJeMeHTOB. KoMmoHoBKa
KOHCTPYKTUBHOM CXeMbI IEpeKphITHs. KOHCTPYKINS MyCTOTHBIX U peOpUCThIX TIUT. [IprMeHeHue B
TUTUTaX CBapHBIX CETOK, KApKAacoOB M HampsraeMoi apmarypbl. OCOOCHHOCTH pacdeTa apMUpPOBAHHS



MYCTOTHBIX ¥ PEOPUCTHIX TLUTUT.

KoHcTpykiun  pureneit  0anouHbX mepekpbhIThil. OCHOBBI pacuera Kene300€TOHHBIX
KOHCTPYKIUK IO METOIy MpeneiabHoro paBHoBecus. OCHOBHbBIE MPUHIUIBI MeTona. OOpa3oBaHue
IUIACTUYECKUX IIAPHUPOB M MepepaclpefieieHne HM3ruOalluX MOMEHTOB B CTaTHYECKH
HEOMpeAeTMMON OanKe Mpu MpeaeIbHOM paBHOBecHH. CTaTUYECKUH M KHHEMATUYECKUH CIIOCOOBI
MEeToAa TMpEeAeNbHOrO paBHOBecusa. Pacuer purenss MeTOOOM MPENENIbHOTO PAaBHOBECHUS C
nepepacnpesieiecHieM MOMEHTOB. ApPMHPOBAaHUE pUTEIsl C y4eTOM OruOaromieid  SMIIOpHI
nepepacnpeaeeHHbIX MOMEHTOB. [locTpoenune 3mopsl MOMEHTOB 110 HA3HAYEHHOMY apMUPOBAHUIO.

2.2.2. KOHCTPYKIMH MHOT03TAKHBIX KAPKACHBIX M NMAHEeIbHBIX 3aHUM.

KOHCTpYKTHBHBIE CXEMBI MHOTO3TaXHBIX 3JaHUM W OOLIME MPUHIMIBI UX KOMIOHOBKH U3
cOOpHOTO U MOHOJIMTHOTO ele300eTOHa.

KoOHCTpYKTUBHBIE CXEMBl MHOTO3TAXHBIX 3AaHuWid. OOIMe CcBeACHHsS O KapKacHBIX,
OecKkapKacHbIX U KOMOMHUPOBAHHBIX CUCTEMAaX U 00JIACTSAX UX MPUMEHEHHUS.

Casi3eBasi, paMHO-CBSI3€Basi U paMHasi CUCTEMBI TPOU3BOICTBEHHBIX 3/JaHU.

KoMIIOHOBKa KOHCTPYKTMBHOM CX€MBbl IIaHENbHBIX 3/1aHUN, CTBIKOBBIE COCIUHEHUS.
BeprukanbHble CBSi3eBBIC CIUIONIHBIE TuadparMbl ¥ auadparMbl ¢ IpOeMaMH, MOHOJHUTHBIC sIpa
*ecTkocTu. IIpyHnun pacuera 1 KOHCTPYUPOBAHUS.

XKenezoberonnbie (yHIaMeHTH MeJKoro 3anoxkeHus. Kiaccudukamums sxerne300eTOHHBIX
¢bynnamenToB. OT/eNbHbIE, JIGHTOYHbIE U CIUIOLIHBIE (PYHAAMEHTHI, 00JIACTH UX IPUMEHEHHUS.

KoHcTpykiinu cOOpHBIX MOHOJIUTHBIX OTJIEIbHBIX (PYHAaMEHTOB KOJIOHH. Pacyer neHTpaibHO
HarpyeHHbIX (yHrameHToB. OCOOEHHOCTH pacueTa BHELIEHTPEHHO HArpyKEHHBIX OTJIENIbHBIX
¢dbynnamenToB. @yHIaMeHTHBIE OAJIKH, KOHCTPYKTHUBHBIC PEIICHUS, CXEMBl apMUPOBAHHUS.

2.3. KameHHbIe KOHCTPYKIMH

Kpatkne wuctopuueckue CBENEHMS O BO3HMKHOBEHMM M pPa3BUTUHM KAMEHHBIX U
apMOKaMEHHBIX KOHCTpYyKIui B Poccuu u 3a pyOexxom. [lepcrieKTHBBI JalbHENUIIET0 pa3BUTHSL.

DU3NKO-MEXaHNYECKUE CBOWCTBA KaMEHHBIX KiaaoK. OCHOBBI pacueTa IO NPEIEIIbHBIM
COCTOSIHUSIM.

OO6ume cBeneHus. Marepuainsl 1151 KAMEHHBIX KOHCTpYKUUH. [Ipupo/Hble U HCKYCCTBEHHBIE
KamMHU. PacTBOpBI 11 KaMEHHBIX KJIAJOK. [[po4HOCTh KaMEHHOW KITAKH IIPH CXKATUH, PACTSKECHUU.
®aKTopsbl, BAUAIOIINE Ha TPOYHOCTH KIaAKH. JledopmatuBHOCTS KaMeHHOH Kinagku. Ctaguu paboThl
KJIAJKU IO/ Harpy3kou Ipu ckaTuu. Pacdyer KaMEHHOW KIAIKHA MO IMPEIEIbHBIM COCTOSTHUSIM.
PacueTHble conpoTuBiaeHUs KaMeHHOHU Kinagku. KoadduimenTs! ycnoBuil paboTsl.

Pacuer HeapMHpOBaHHOM KaMEHHOM KIIAQIKH NpPU CKaTUH. Pacdyer mpoyHOCTH LEHTPaIbHO
CXKaTBIX 3JIeMEHTOB. OnpeseseHne pacueTHON JUIMHBI, KO3 UIMEHTa NPOJ0JIbHOrO U3ruda. Yuer
JUIMTEIIBHOCTHU JEHCTBUSA Harpy3Kku. PacyeT kaMeHHOMN KJIaJIKK Ha CMATHE.

ApMoKaMeHHbIE KOHCTpYKIMH. Pacuer u npoektupoBanue. CeTuaToe apMUpOBaHHUE KIIAJKH,
OCHOBHBIE KOHCTPYKTHBHBIE TPEOOBAaHUS, MAaKCUMAIbHBIH 1 MUHUMAJIbHBIN MPOLIEHT apMUPOBAHUSI.
Pacuer kaMEHHBIX KOHCTPYKLMHI C CETYaTbIM apMUPOBAHUEM IIPU LIEHTPAIBHOM U BHELICHTPEHHOM
cxaruu. [IpogonpHOE apMHUpoBaHre KAMEHHOM KJIaJIKH, KOHCTPYKTUBHbIE TpeOOBaHUS, pacyer.

Pacuer mpouHocTH M3rHbGaeMbIX 3JIEMEHTOB. BUabl KOHCTPYKIUH, paboTaromux Ha U3ruo.
Pacuer npouHOCTH NpH 1EHCTBUA MOMEHTA U MTOMEPEYHOMN CHUJIBI.

Pacuer o o6pazoBaHust U PacKpBITHIO TpelnH. OCHOBHBIE MOJIOXKEHUS pacyeTa; TpeOOBaHUs,
MperbsBIsieMble KaMEHHOW KJIaJKe MO IpeluHocToikocTu. Pacuer mo nedopmManusM pacTSHYTHIX
IIOBEPXHOCTEH.

IIpoexTupoBaHNE KAMEHHBIX KOHCTPYKIMHN 31aHWNA. KOHCTPYKTHMBHBIE CXEMbl KaMEHHBIX
3aHuM. 31aHUs C J)KECTKOM M YyIpyroil KOHCTPYKTHUBHOH cXeMoil. PacueTr cTeH Ha BEpPTUKAJIbHBIE U
TOPU30HTAJIBHBIE HATPY3KH. Pacuer repemMpIuek U CTEeH MojBaa.

KameHHble KOHCTPYKLIMH, BO3BOJMMBIE B 3MMHee BpeMs. KOHCTpYKTHBHbBIE TpeOOBaHMS.
BnusHue 3aMopakuBaHUS Ha PACTBOpP M KiIanaky. Pacuer 3MMHEH KIaaKd B CTaJAWH IIEPBOrO



OTTaUBAHUWA U IJId NICPUOJa 3aKOHYCHHOI'O CTPOUTCIILCTBA.

2.4. KoHCTPYKIMH OJHOITAKHBIX MPOMBINLIEHHBIX 31aHUI

Knaccugpukanus  OAZHO3T@XHBIX  IPOU3BOJACTBEHHBIX  3/JaHUIl 0  KOHCTPYKTHUBHBIM
npu3HakaM. KOHCTPYKTUBHBIE CXEMBI 3/IaHUM.

Buael 0JHO3TaXHBIX NPOU3BOJCTBEHHBIX 3[JaHHMM, KOJMWYECTBO IpOJIETOB. Tum Kposiw,
KpaHoBoe oOopyaoBaHue. KOHCTpyKTHBHBIC cXeMbl 37aHU. KOMIIOHOBKA KOHCTPYKTHBHOW CXEMBI
3/1aHMsl, IPUBSA3KA HJIEMEHTOB K Pa30MBOYHBIM OCSM. Y CTPOHUCTBO TEMIIEpaTypHO-Ae(POpPMallMOHHBIX
LIBOB.

[Tonepeunslie pamel 3naHu. CocTaB IONEPEUYHOM paMbl KapKaca: CTPOIUIIbHBIE KOHCTPYKIIUH,
KOJIOHHBI, (QyHaaMmeHTsl. llpononeHbie pambl. OOecriedyeHne MPOCTPAHCTBEHHOW IKECTKOCTH
KAapKaCHOTO 37aHusl. BepTukanpHble 1 TOPU3OHTAIBHBIE CBA3H.

Pacuer mnonepeuHoil pamsbl 31aHusA. PacuerHble cxembl pam. OmnpezneneHue ycuiauii B
3JIEMEHTax pambl. Y4eT IPOCTPaHCTBEHHON pabOThl KapKaca 3JaHMsL.

KOHCTpyKTUBHBIE CXE€MBI IIOKPBITHNA. be3npOoroHHsIe MOKPBITHS U MOKPBITHS 110 IIPOrOHAM.
XKene300eToHHBIE TUINTHI MOKPBITHH, UX KOHCTPYKTHBHBIC PELLEHMsI, TUIIbI MONEPEUHBIX CEUYEHUH,
MIPUMEHSEMbIE BU/JIbI, KIACChl OETOHA apMaTypHOU CTaJIH.

XenezoberoHHbIe OanKu MOKPBITUM, MX KOHCTPYKTUBHBIC PEIICHUS, TUIBI IONEPEYHbIX
CEUEHUH, MPUMEHSIEMBbIE KJIACChl OETOHA U apMaTYpBHl.

XKenezoberonnsie hepmbl mokpbITH. Knaccugukanus xene300eTOHHbIX (epM HOKPBITUH U
UX KOHCTPYKTHUBHbIE penieHus. KoncTpynupoBaHue 351eMeHTOB U y3110B. [loacTponibHabie pepMBl.

Apxku nokpbITis. KOHCTpyKIIMK U CXEMBI apMUPOBAHUS.

[TonkpanoBeie Oanku. KOHCTPYKTHBHBIC pEIIEHUS IOJKPAHOBBIX OaloK, 0COOEHHOCTH
pacuera ¥ KOHCTPYHPOBAHMSIL.

Kononnsl. Tunsl nonepeyHbpIX CEHYEHHWI KOJIOHH: CIUIONIHBIC, JIBYXBETBEBBIC, KBaJIpaTHBIC,
IIPSIMOYTOJIbHBIE, KpyTiIble. PacyeT u npoekTupoBaHue KOHCOJIEH KOJIOHHBI.

2.5. IIpocTpaHcTBEHHbIE TOHKOCTEHHbIE KOHCTPYKIMHT

OO0mue cBeneHHs O NPOCTPAHCTBEHHBIX KOHCTpYKIMsAX. OOonouku, Kiaccupukanus,
INPUHIUIBI KOHCTPYMPOBAHHUS U BO3BEJICHMS.

OcoOeHHocTH pacueTa TOHKUX 00o0j04yek. be3MomeHTHass Teopus pacyera 00OJIOYEK.
Kpaesoii a¢pdexr. PacueT u koHCTpyupoBaHue Auadparmsi.

[Tonorue 000109KK TIOJOKHUTEITHHOMN rayCCOBOM KPUBU3HBI HA TIPSIMOYTOJILHOM TUTaHE.

0O0605104KM OTPULIATENBHOM rayCCOBOM KPUBU3HBI.

[wmmaapudeckue  O0OOJOYKH, KOHCTPYKTHBHBIE  pemeHHs. (CxemMa  apMHpPOBaHHS.
[TpakTHyeckre METobI pacueTa JUIMHHBIX U KOPOTKUX LMIMHIPUYECKHX 000T0YEK.

CkJaiky, Kymosa, BUCSYME OOOJOYKH, TOHKOCTEHHBIE CBOJBI. KOHCTpYKTHBHBIE pelIeHUS,
MIPUHIUIIBI pacyeTa.

2.6. MH:xeHepHbIe COOPY KeHHS MPOMBIILIEHHO-TPAKIAHCKUX KOMILIEKCOB

[{unuHapuYecKre U MpsIMOYTOJIbHBIE pe3epByaphl. byHkepsl U cuinockl. [loanopHbIE CTEHBI.
KoHcTpykTHBHBIE pelleHus], TPUHIIUITBI pacyeTa, OCOOCHHOCTH KOHCTPYUPOBAHUS U apMUPOBAHHUSL.

2.7. Oco0eHHOCTH Ke1e300eTOHHBIX KOHCTPYKIM 31aHUil M COOPY:KEeHHId,
IKCIIIYATHPYEMBIX U BO3BOAUMBIX B 0COOLIX yYci1o0BASAX

IlonsiTHE O TMHAMUYECKOM BO3ACHCTBUU HA 3[1aHUs U coopykeHus. [IpuHumn pacyera.

ITonsiTHE O ceiicMuyecKkoM BO3ielcTBUM. [IpuHIIMI onpeieneHus ceNCMUYECKNX Harpy30K Ha
3nanue. Pacder Ha celicmMuueckue BosaelcTBus. [laccHBHBIE M aKTHBHBIE TEXHUYECKUE CPEICTBA
3aIUTHI.

KoHCTpyKIuu mpu JUTUTEIIEHOM BO3/IEHCTBHM BBICOKMX M HU3KUX Temrieparyp. OcoOeHHOCTH



(U3HKO-MEXaHUUYECKUX CBOMCTB OeToHa W apMmaTypbl. OCHOBHBIE TIOJIOKEHHUS pacdera W
KOHCTPYHMPOBAHHSL.

KoHcTpyK1uu, 3KCIuryaTupyeMble MPH JUIUTEIBHOM BO3JECHCTBUU arpeCCUBHOM Cpelbl. Bubl
arpecCcUBHBIX Cpell, Mephl 1o 3amuTe. OCOOEHHOCTH KOHCTPYUPOBAHHSL.

2.8 MeTrajiinyecKue KOHCTPYKIUH
2.8.1 Beegenne. Pasputue MeTalJin4ecKUX KOHCTPYKIMIA

Kpartkasg ucropus pa3sBUTHUS METAUIMYECKUX KOHCTpyKUuM B Poccun. OCHOBHBIE 3Tambl
pasBUTHS METAJUIMYECKUX KOHCTPYKIMH B 3amagHblXx cTpaHax. HomeHkmaTypa U o0jactb
IPUMEHEHMS METAIUIMYECKUX KOHCTPYKIUI. OCHOBHBIE OCOOEHHOCTH METAIIIMUECKUX KOHCTP YKIHii
U TIpeAbsBIsieMble K HUM TpeOoBaHus. [lepcrieKTUBbI pa3BUTHS METAIUTMYECKUX KOHCTPYKIIUH

2.8.2 MarepuaJbl Jisl CTPOMTENbHBIX METAUVIHYECKUX KOHCTPYKIMH.
OcHoOBHBIE CBOMCTBA 1 Pa00Ta MATEPUAJIOB B CTPOUTEIbHBIX KOHCTPYKIUSX

2.8.2.1 CBoiicTBa METAJLIOB H METOABI UX OLICHKH

Marepuans! JUisi METALINYECKUX KOHCTPYKUMI U KPAaTKUE CBEACHUS O UX IOJIy4yeHun. YyryH,
MaJIOYyIJICPOAUCTBIC CTAJIM U AJTIOMHUHHUCBLIC CIIJIABBI. I[OCTOI/IHCTBa U HCOOCTATKHU CTPOUTCIIbHBIX
craneil. lloHATHS HagEKHOCTM M JOJTOBEYHOCTHM METAJUIMYECKUX KOHCTPYKIUH. (OCHOBHBIE
CBOMCTBA CTPOMTENIbHBIX CTaJIEW: MPOYHOCTh, YIPYrOCTh, MJIACTUYHOCTb, XPYIKOCTb, TBEPIOCTD,
noJa3y4decTb. MeTObI ONpeIeeHUs] MPOYHOCTHBIX U JIe(OPMAIIMOHHBIX MTOKA3aTeNeH CTPOUTEIBHBIX
craneil. McripiTanus craneit Ha pactsbkeHue. J(uarpamma paboThI CTanu G-€.

2.8.2.2 Ctaau 1 aJIOMHUHHEBbIE CILIABLI

OOmas xapakTepucTtuka crajgei. CTpyKTypHbIH aHanu3 craneid. MUKpPOCTPYKTYpPHBIH COCTaB
craneit. Knaccudukarus craneit. JlerupoBanHsle cTanu. BiusHue XUMHUYECKHX JJIEMEHTOB Ha
cBoiicTBa ctanu. BrnusHue docdopa u cepbl Ha cBoiicTBa cranel. [Ipouecc packuciaeHus craneil.
Metonbl TOBBIIEHUS KadyecTBa crajeld. MapKupoBKa M HOPMHUPOBAHHME CTPOUTENIBHBIX CTajeH.
Onenka cBapUBacMOCTH CTaJIH.

Cranu o6pryHON npoyHOCTU. CTanu MOBBILIEHHOW MpouyHOCTU. CTany BBICOKON MPOYHOCTH.
Atmocdepoctoiikue cramu. BwiGop cramei Juisi CTPOUTENBHBIX METAJUIMYECKMX KOHCTPYKLUH.
Bnusinue pa3nuyHbIX GaKTOpOB Ha CBOMCTBA CTAJH.

Pabora cranu nox Harpy3koi. Buasl u Mmexanusm paspymienust crtanu. [lonarus o gedexrax
KPUCTAJNTNYECKOr0 CTpOeHUs cTainu. Pabora cranu nmpu oJHOOCHOM pacTsbkeHuH. Pabora ctamu npu
CIIO)KHOM HAINpSOKEHHOM CcOCTOssHMU. Pa0oTa cramu mnpu  HEPaBHOMEPHOM pacHpeleseHUn
HanpsbkeHui. KoHneHnTpanus HanpspkeHuit. Pabota cranu mpu moBTOpHBIX Harpyskax. [ToHstus o6
YCTAJIOCTH CTaJIH.

AnromuHueBsle craBbl. [lonydeHne amOMHUHUEBBIX CIIaBOB M UX MapKUpoBKa. PU3MKO-
MEXaHUYECKHE XapAKTEPUCTUKN aTFOMUHHUS U CILUIABOB HA €r0 OCHOBE.

CoprameHT. XapakTepUCTUKU OCHOBHBIX Npoguiielt copramenTa. JInuctosas ctans. dacoHHas
ctanb. XoaoaHOTHYyThIe ipoduu. [Tpodrmm U3 amroMUHUEBBIX CIJIABOB.

2.8.3 OcHOBBI pacyeTa MeTANINYECKMX KOHCTPYKIM I

OCHOBHBIE TIOHATHUS U ONPENEICHU MPU pacdyeTe METAIMYECKUX KOHCTpPYKIUU. MeTtonnka
pacdyera KOHCTPYKLUMH N0 IPEAENIBbHBIM COCTOSHHAM. [loHsATHE O MeToIMKEe OmMyCKaeMBbIX
HaNpsDKEHUH U BEpOSITHOCTHOM MeTojie pacueTa. Kitaccudukanys Harpy30K ¥ X COYeTaHHM.

PaboTa nmoa Harpy3koil W pacder 3JIeMEHTOB KOHCTPYKIMUA. YUeT CIOXKHOTO HampsKEHHOTO
COCTOSIHMS IIPU PaCyeTe METAINYECKUX KOHCTPYKIUM U YCIOBUS IUIACTUYHOCTH.

OcCHOBBI pacyeTa Ha MPOYHOCTh U JAe(HOPMATHUBHOCTH LEHTPAIBHO PACTAHYTHIX MM CXKATBIX
JJIEMEHTOB. Pacder 31eMEHTOB METAUIMYECKUX KOHCTPYKUUN IIpU BO3JEHUCTBUM IIEPEMEHHBIX
Harpys3ox.



2.8.3.1 OcHOBBI NPOEKTHPOBAHMS M pacyeTa M3rudaemMbIX 0aJOYHBIX KOHCTPYKIMIA

OcHOBBl pa0OTBI M pacueTa M3rubaeMblx 3JeMEeHTOB. Pacdyer mpodHocTH Ha JeHCTBHE
HOPMAJIBHBIX HaIpPsLKEHWM. Pacder NMpodHOCTH IIpU AEWCTBUM KAacaTelbHBIX HaNpspKeHWU. Pacuer
IIPOYHOCTU IIPY COBMECTHOM JICHCTBUU HOpPMAJbHBIX M KacaTelabHbIX HamnpsbkeHui. llonsarue o
IUTACTUYECKOM MIapHHpe. Pacuer yCTOHYMBOCTH 3IEMEHTOB H3THOAaEeMbIX OallOK COCTaBHOTO
ceueHus. IIpoBepka yCTOWYMBOCTH TMOSICOB M CTEHKH COCTaBHBIX OAaJOK JBYTaBPOBOI'O CEUCHHS.
Pacuer oOmieii ycTOWMYMBOCTH H3rHbaeMbIX syeMeHTOB. OOmias yCTOHYMBOCTB IJIOCKOH (POPMBI
n3ruba crep>kHeil. MecTHast yCTOHYMBOCTD 3JIEMEHTOB M3TH0AEMbIX METANTMYECKUX KOHCTPYKIIUH.

banku u Oanouynble KOHCTpYKIMH. KoMmoHOBKa OalOYHBIX KOHCTPyKIMA. HacTtuisl
OanmouHbIX KJIeTOK. [lom0op cedenus u mpoBepka HeCyIIel crmocoOHOCTH MPOoKaTHBIX 6anok. [Togdop
CeUeHHMsT W TPOBEpPKa HECYyIIeH CIOCOOHOCTH cocTaBHBIX Oanok. IIpoBepka jkecTKOCTH OaioK.
IIpoBepka u obOecrnieyeHHME MECTHOM M OOINEH YCTOWYMBOCTH COCTaBHBIX Oanok. Pacuer wu
IIPOEKTUPOBAHNE CTHIKOB OallOK Ha CBapKe M BBICOKOIIPOYHBIX OonTax. Pacuer u mpoekTupoBaHue
cThIKa Oanok Ha Hakjazakax. ConpskeHue 06ajaok B 6aOUHOM KIIETKe.

[Tytu coBepiieHCTBOBaHUS OalOYHBIX KOHCTPYKIMH. banku ¢ neppopupoBaHHON CTEHKOIA.
bucranbnapie Oanku. IlpenBapurenbHO HampsokeHHbIe Oanku. bamkm ¢ TmOkoi cTeHkol. banku ¢
ro)pupOBAHHON CTEHKOM.

2.8.3.2 OcHOBBI IPOEKTHPOBAHUS U PACUYeTA EHTPAJIBLHO C:KATHIX KOJOHH

OOmass xapakTepuCTUKa KOJIOHH W CTEp)KHEW, paboTaloluxX Ha LEHTPaJbHOE CiKaTue.
CrnomHple U CKBO3HBIE LEHTPAIBHO CKaThle KOJOHHBI. OCHOBHBIE TOHATUSA 00 YCTOMYHMBOCTH
LEHTPAJIbHO CXKaThIX cTepxkHeH. [loHsATHE TMOKOCTH ILIEHTpPaJbHO CXAaTOro CTep)KHsA. BuusHue
pEIIETOK Ha yCTOWYMBOCTH CTEPXHS CKBO3HOW KOJOHHBL. KOJNOHHBI ¢ 0E3pacKOCHOM pPElIeTKOM.
Omnpenenenne kod(h(uUIMEHTa YCTOMUMBOCTU. BnusHHE 3aKkperyieHHe CTEp)KHS Ha HECYyIIylo
CIOCOOHOCTH IIEHTPAIILHO CXKATOTO CTepkHs. [IpoBepka yCTOWYMBOCTH MOSICOB U CTEHKH CIUIOIIHBIX
KOJIOHH JIBYTaBpOBOIO ceueHus. Pacuer yCTOMYMBOCTH LIEHTPAJIbHO C)KATBIX KOJOHH CKBO3HOI'O
Ce4yeHMs. BnusHue pemerok M IUIAHOK HAa YCTOWYMBOCTH CKBO3HBIX LEHTPAJIBHO CXKATBIX KOJIOHH.
[IpoBepka yCTOMYMBOCTH CILIOIIHBIX M CKBO3HBIX LIEHTPAJIbHO CXKATBIX KOJIOHH B INIOCKOCTH WU M3
IJTOCKOCTH JIEMCTBHUSI MOMEHTA.

[TogGop cTepxkHS W KOHCTPYKTHMBHOE OGMOPMIICHHE CTEpXKHS CIUIONIHONM H CKBO3HOM
kosoHHbI. [logbop u pacuer pemeTku (IJIAHOK) CKBO3HOW KOJOHHBI. PacueT W KOHCTPYKTHBHOE
oopmienue TpaBepc U 6a3 KOJIOHH. PacueT 1 KOHCTPYKTHBHOE O(hOpMIIEHHE OTOJIOBKOB CIIJIOIIHBIX
Y CKBO3HBIX KOJIOHH.

2.8.3.3 OcHOBBI IPOEKTHPOBAHUA U pacueTa (epm

Knaccugukarus dpepm u obmacts ux npuMeHeHus. KoMnoHoBka KOHCTpYKIUi (epm, BEIOOD
cTatudeckoil cxeMmsl. OmnpeneneHne reHepanbHbIX pasMepoB ¢epM. Cuctemsl pemerok Gpepm U ux
XapakTepucTuku. Tumbl cedeHuit crepxkHeil depm. CrepxHu jerkux ¢epMm. CTEpX HH THKETBIX
bepm.

[Tpuniuns! pacuera ¢epm. OmpeneneHue pacueTHOW Harpy3ku. OmpezneneHue yCWIMid B
crepkHsax ¢epMm. Ompenenenue pacueTHOW JUIMHBI crepxHed ¢epm. IlpenenvHble rHOKOCTH
crepxHeil gepM. IlonbGop ceueHuil ckaThlX W pacTAHYTHIX 31eMeHTOB (epm. [logbop cedenwmii
CTepXHEH Mpu JeHCTBUU MpoaosibHON cuiabl U u3ruba. [logbop u mpoBepka cTep:KHEH IO
MpeeTbHBIM THOKOCTSIM.

OO0me TpeboBaHMsI IPU KOHCTPYUPOBAHUH JIETKUX (GepM. DepMbl U3 OJMHOYHBIX U ITAPHBIX
YTOJIKOB. Y3IIbI (pepM M3 apHBIX YTOJKOB. YKPYIMHHUTEIBHBIE CTHIKH CTPONIIBHBIX (epM U3 apHBIX
yroskoB. GepMbI U3 MHUPOKOTIOIOYHBIX TaBpOB. DepMbl U3 TPpyO M THYTHIX 3aMKHYTBIX MPOGHUIIEH.
Pacder u mpoexTupoBaHue y37I0B GepMm.



2.8.3.4 PaGoTa 3j1eMeHTOB KOHCTPYKIMI HA Kpy4YeHHe

PaGota Ha KkpydeHue cTep)KHEW 3aMKHYTOro cedeHus. Pabora Ha KpydyeHHME CTep)KHEH
OTKPBITOrO cedyeHus. [IoHsATHEe O CTECHEHHOM KPYYEHHHU CTep)KHEH OTKphITOro mpoduis. Pacuer u
MPOBEPKA MPOYHOCTH CEUCHHSI SJIEMEHTOB IIPU ACHCTBUH U3TrH0a CO CTECHEHHBIM KPYYEHHEM.

2.8.4 CoequHeHHUsI METAIMYECKUX KOHCTPYKIUIA
2.8.4.1 CBapka u cBapHble COeIMHEHMS

Knaccudukanus capku. Tepmuuecknii kinace cBapku. CyIIHOCTB Mporiecca 3JIeKTPOayTOBOM
CBapKU. DIeKTpudeckas cBapouyHas ayra. O60pyaoBaHuE AJIsl AIEKTPOIYTOBOM CBapKU. Y CTPOHMCTBO
CBapo4yHOro tpaHcopmaropa. VICTOUHMKM NMHUTAaHUS SJICKTPUUECKON AYIM U UX XapaKTEPUCTUKH.
Bunbl  37eKTpOAYyroBOM  CBapKu: pyd4Has  JJEKTPOAYroBas CBapKa, I0JyaBTOMaTHYeCKas
AJIEKTPOAYTOBasi CBapKa, aBTOMAaTUYECKasi CBapKa Mo (UIF0COM, 3JIEKTPOIIUIAKOBAas CBapKa, TOUeyHast
CBapKa, pPOJMKOBas cBapka. MeToMKa BBIIIOJHEHUs CBAPOYHBIX IIBOB.

['azoBas cBapka. CyniHOCTh ra30BOM CBapKU M ra30BOM pe3ku crainu. ['a3pl ais ra3zoBoi
cBapku U pe3ku. CTpykTypa IUIaMeHU ra3zoBoil ropenku. TexHuka razoBoil cBapku. O0opynoBaHue
JUISl Ta30BOM CBAPKH U PE3KHU.

OcCHOBHBIE THIIBI CBAPHBIX COSAMHCHMI 1 MBOB. Pa3enka kpomok. Kiaccudukanus cBapHbIX
mBOB. ['eomeTpuueckre o4epTaHusl CBApHBIX WIBOB. TepMuueckuil LUK cBapku. Cxema CTpoeHus
30HBl TEPMHYECKOIO BIIMSAHMSA TPH CBApKE HHU3KOYIJIIEPOIUCTOH, CpPEOHEYIIEPOJUCTON H
HU3KOJIErupOoBaHHOM cTanu. [loHATHE O CBapOUYHBIX HAMPSHKEHUSIX U AePopMalusiX.

KonctpynpoBanue u pabora cBapHbIX coenuHeHuil. [IpoekTupoBaHue M pacdeT CTHIKOBBIX
coenuHeHuil. IIpoekTupoBaHne U pacueT COCAUHEHUM, BBINOIHEHHBIX C MOMOILBIO YIJIOBBIX ILIBOB.
BrnusiHue  ocTaTO4HBIX  CBAapOYHBIX  HANpPSOHKEHUW HA  pabOTy  CBApHBIX  KOHCTPYKIIMM.
KoncTpykTuBHBIE TpeOoBaHMs K CBapHbIM coequHeHUs M. (OcoOeHHOCTH paboThl CBapHBIX
COCIMHEHM NPU JEUCTBUH LHUKIMYECKUX HArpy30K.

KonTponb kadecTBa CBapKd W CBapHbBIX coeAuHeHM. OCHOBHBIE AE(PEKThl U MPHUUHBI UX
oOpa3zoBanus. OCHOBHBIE BUABI KOHTPOJS KayecTBa CBAPHBIX COEAMHEHMN. TexHHKa 0e30MacHOCTH
IIPU CBAapKE U TEPMUYECKOM pe3Ke.

2.8.4.2 BoaToBbIe COeAUHEHUS

Buast 0607TOB, TPUMEHSEMBIX B CTPOMUTEIBHBIX KOHCTPYKIHUSX. BHUIBI OONTOBBIX U
3aKJICTIOUYHBIX coeluHeHud. Pabora u pacder OonToBBIX coenuHeHHI. bonToBbie coeanHeHus 0e3
KOHTPOJIUPYEMOTro HaTspkeHus: 0onToB. Cxema paboTel Oonta u coenuHeHus. DpuKIMOHHBIC
COCTMHEHHUSI Ha BBICOKOMPOYHBIX Oonrax. [IpUHIMIBI TPOEKTUPOBAHUS U pacyeTra OOJTOBBIX
coenunennii. KoHcTpynpoBanue 00ATOBBIX coeuHeHuid. Pa3merienue 601TOB B COCTMHEHUH.

2.8.5 OcHoBBI NMPOECKTUPOBAHUS, UBI'OTOBJCHUA H MOHTAKA METAJNIMIECKUX KOHCprKHI/lﬁ

OCHOBBI ITPOCKTUPOBAHUS METAIMYECKUX KOHCTPYKUMUA. TEXHONOrMM H3rOTOBICHUS
METAIINYECKUX KOHCTPYKIMHU. COCTaB NMPOEKTHOM NTOKYMEHTAllMd METAUINYECKUX KOHCTPYKLMH.
[IpousBoncTBeHHBIE TpeOOBaHUS K KOHCTPYKTHBHON (opme. TpeboBaHMsS K KOHCTPYKIHUSM MpH
nepeBo3ke. TeXHOJIOrMY MOHTa)Ka METaJNIOKOHCTPYKIUH.

2.8.6 OcHOBHbBIEC BONIPOCHI NPOCKTHPOBAHNS KOHCTPYKIHI KAPKACOB NMPOU3BOACTBEHHbBIX
30aHUH

OOmas xapakTepUCTHKA KapKacoB TMPOM3BOJCTBEHHBIX 3MaHMHA. OKCIUTyaTallMOHHBIC
TpeOoBaHus, TpeOOBaHMS HANEKHOCTH U JOJITOBEYHOCTH. ODKOHoMHueckue (aktopsl. CocTaB
KapKaca M €ro KOHCTPYKTHMBHbIE cXeMbl. KOMIIOHOBKAa KOHCTPYKTHBHOM CXEMBI KapKaca.
KoMmnoHoBKa OJHOINPOJIETHBIX M MHOTOIPOJIETHBIX MONEpPeYHbIX paM. CBs3M KapKacHOTO 3/1aHUS.
CBsa3u  mexnay KojdoHHaMH. CBsi3M MO MNOKpBITHIO. KOMIIOHOBKA KOHCTPYKLMI TOKPBITHS.



becniporoHHble MOKPBITUS W MOKPHITUA 1O IporoHam. PaxBepk U KOHCTPYKLHH 3aIlOJHEHUS
IIPOEMOB.

2.8.7 OcoGeHHOCTH pacyeTa NonepeYHbIX paM KapKaca nponu3BOJACTBEHHOI0 31aHUS

VYuer neHCTBUTENbHOM pabOThl Kapkaca IOJ Harpy3kol M pacdeT IONEpedYHbIX pPaM.
Harpy3ku, neictByromue Ha pamy. IloctostHHble Harpy3ku. Bpemennsle Harpysku. KpaHoBbie
Harpy3ku. OnpeneseHne pacyeTHbIX YCWIAN B JIEMEHTAX paM U MPOBEPKaA JKECTKOCTH.

KoHCTpyKIIMM MOKPBITUS MPOU3BOACTBEHHBIX 3/1aHui. CIIJIOIIHBIE U pEUIeTYaThie IIPOTOHBI.
CrponuipHble M MOACTPONUIbHBIE (epMbl. ONOPHBIE Y3/bl CTPONMIBHBIX ()epM M MPUHLMUIBI UX
pacuera. PsioBbIC y31IbI CTPONMIIBHBIX (DepM U MPUHIIMITEI KX TPOSKTHPOBAHUS U pacyeTa.

THunbl KOJOHH NPOU3BOJACTBEHHBIX 3JaHUM. PacueT M KOHCTpyMpOBaHHE CTEpXKHS KOJIOHH.
ChnomHple KOJOHHBI — pacyeT U IpoeKkThupoBaHue. CKBO3HbIE KOJOHHBI — pacueT u
IIPOEKTHUpOBaHWEe. MHOrocTyneHuaTble KOJOHHBI Kapkaca. Ilog0op M mpoeKkTHpoBaHME CEUeHUi
BEpXHEN U HUKHEHN YacTel OAHOCTYIIEHYaTOW KOJIOHHBI.

V37161 ONUpPaHUs MOAKPAHOBBIX 0AJIOK M CTHIKM KOJIOHH. ba3bl KOJIOHH, IPUHIMIIBI UX pacyera
1 poekTupoBanus. OrosoBKY KOJIOHH, IPUHLIUIIBI UX pacdyeTa U MPOEKTUPOBAHUS.

3K3aMeHaHI/IOHHbIe BOIIPOCHI

1. Cymmnsocts xene300eToHa, coBMecTHas paboTa 6eToHa U apMaTypbl, JOCTOUHCTBA U

HEJIOCTaTKU 5Ke1e300€TOHA.

XapaKTepUCTUKU MPOYHOCTH OETOHA U UX CBA3b CO CTPYKTYpPOHl OeToHa.

VYcanka u non3ydectb OeTOHa.

Cunossie aedopmanui 1 MoayIib aedopMmaruii 6eToHa.

KpuBbie «o — &» JUIs BceX BHIIOB Harpy»XeHHs OETOHA.

Knaccel u mapku 6eToHa.

Buae! u kmaccel apMatypsl.

KpuBbie «o — &» U1 BceX BHJIOB apMaTypBhl.

CueruieHne apMaTypbl ¢ 6€TOHOM.

0. VYcanka u mon3zyuectb xene300eToHa.

11. CymHocTh U c0CcO0bI CO3/IaHUs IPEBAPUTEIBLHOTO HAIIPSHKEHHUS.

12. Tlorepu npeaBapUTENbLHOTO HANPSHKEHUS.

13. Craauu HanpsHKeHHO-Ae()OPMUPOBAHHOTO COCTOSIHUS TIPH H3THOE.

14. CymHocTh pacyeTa 1o npeaeabHbIM COCTOSTHHSIM.

15. PacueTHbIC U HOPMATHUBHBIE HATPY3KH.

16. PacueTHble U HOPMATHUBHBIE XapaKTEPUCTUKHU OETOHA U apMaTyphl.

17. KoHcTpyKTHBHBIE OCOOEHHOCTH U3TM0aeMbIX 3JIEMEHTOB.

18. Bwuapl pa3pylieHus ¥ CyIHOCTb pacyeTra o HOpMalbHOMY CEUYEHHIO U3rn0aeMoro
AIIEMEHTA.

19. OcobenHoctu pacuera HOPMaJIbHOTO CEYECHUS IS TABPOBOTO U3rMOAEMOT0 JIEMEHTA.

20. Kak paccuuThIBarOTCS MepeapMUPOBaHHBIC H3THOAEMBIE JIIEMEHTHI.

21. Bunsl pa3pyiieHus U3ru0aeMbIX HJIEMEHTOB 0 HAKIIOHHBIM CEYEHUSIM.

22. PacderHas cxema mpu pacdere U3rudaeMoro seMenTa 1o Q.

23. PacuerHas cxema npu pacyere HAKIIOHHOTO CEYEeHHUsI N3rn0aeMoro 3jaeMeHTa Mo M.

24. KoHCTpYKTHBHBIE OCOOCHHOCTH CIKATHIX JIIEMEHTOB.

25. PacuerHas cxema il BHEIIGHTPEHHO CXKAaTOr0 JIeMEHTa

26. KoHCTpyKTHBHBIE OCOOCHHOCTH M PacyeT PACTIHYTHIX JIEMEHTOB.

27. CymHOCTb pacyera Ke’1e300€TOHHBIX AIEMEHTOB 110 TPEIUHOCTOUKOCTH.

28. CymHOCTB pacyera jKeine300eTOHHBIX AJIEMEHTOB I10 J1e(hOpMAIIHSIM.

29. OO1mue NpUHIMITEI TPOSKTUPOBAHHUS KETE300€TOHHBIX KOHCTPYKIIUH.

30. Bamounble cOOpHBIEC TIEPEKPHITHSI, PACICTHBIC CXEMBI U IIPOCKTUPOBAHHE.

31. Pacuer u KOHCTpyHpOBaHHE COOPHBIX IJIUT NEPEKPHITHI C OBAJIBHBIMH U KPYTIIBIMU
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MyCTOTaMH.

32. Pacuer 1 KOHCTpYHPOBaHHE COOPHBIX PEOPUCTHIX TUTUT MEPEKPHITHS.

33. Pacuer u KOHCTpyHpOBaHUE pUTENEH COOPHBIX OATOYHBIX MEPEKPBITHI.

34. CooTHONIEHHE 0P BHEITHUX HArPY30K U 3II0p MaTepUajoB B 5Ke1e300€TOHHBIX
KOHCTPYKLHUSX.

35. KoHcTpyHnpoBaHHUE CThIKA PUreisl ¢ KOJOHHOM B 0aTOYHBIX COOPHBIX MEPEKPHITHSIX.

36. OcoOeHHOCTH MPOEKTUPOBAHUS PEOPUCTHIX MOHOIUTHBIX MEPEKPHITUI C OaTOUHBIMHU
TUTUTaMHU.

37. Pacyer u KOHCTPYHPOBAHUE TUIUT MOHOJIUTHBIX OAJIOUHBIX MEPEKPHITUH.

38. Pacuyer u KOHCTpyHpPOBaHUE BTOPOCTENEHHBIX 00K MOHOJIUTHBIX 0aJOYHBIX MEPEKPBITUH.

39. OcobeHHOCTH pacueTa U KOHCTPYHUPOBAHUS TJIABHBIX OAJIOK MOHOJIMTHBIX PEOPHCTHIX
MIEPEKPBITHIA.

40. PeOpucThie MOHOTUTHBIE IEPEKPBITUS C IUTUTAMH, PAOOTAIOLIMMHU B IBYX HAIPaBJICHUSAX.

41. Craruyeckuil 1 KHHEMAaTUYECKUN CIIOCOOBI pacyeTa METo/1a MPEeIbHOIO PABHOBECHSI.

42. Pacyer IUIHT, ONEPTHIX 110 KOHTYPY, 10 METOY MPEIEIEHOTO PABHOBECHS.

43. bes0anouHbIe MOHOJUTHBIC IEPEKPHITHUS.

44. be3banounbie COOPHBIC TIEPEKPHITHSI.

45. OcHoBBI pacueTa 0e30a10YHBIX TePEKPHITUH.

46. OCHOBHBIE TUIIBI MHOTOATAXKHBIX KEJI€300€TOHHBIX 30AHUM.

47. KOHCTpYKTHUBHBIE CXE€MbI MHOTOATAXKHBIX KEeJI€300€TOHHBIX 3AaHUM.

48. MHOTO03TaXXHbIE 3/IaHUS C PaMHBIM KapKacoM, pacyeT U KOHCTPYHPOBaHUE.

49. MHOro3Ta)KxHbI€ 3/JaHUSI C PAMHO-CBS3EBbIM KapKacoM, pacieT U KOHCTPYHPOBAHHE.

50. MHorosTakxHble 3JaHHUS CO CBSA3EBBIM KaAPKACOM, pacdeT U KOHCTPYHPOBAHUE.

51. MHorosTaxHbie aHENIbHbIC 3/1aHUS, PACYET U KOHCTPYHUPOBAHUE.

52. Bunel u Tanbl pyHIAMEHTOB ISl MHOTOSTAXXHBIX 31aHUH M UX KOHCTPYHUPOBAHHE.

53. Pacyer oTHEIBHO CTOSIIMX EHTPAIBHO HATPYKEHHBIX (PYHIAMEHTOB JJI1 MHOTO3TaXKHBIX
3aHUI.

54. Marepuansl Ui KAMEHHBIX KJIQJO0K U KJIacCUpUKaUs UX (PU3NKO-MEXaHUIECKHX
XapaKTEPUCTHK.

55. IIpouyHOCTh U A€POPMATUBHOCTH KAMEHHON KJIa/IKH.

56. Pacder mpoYHOCTH LEHTPATBHO CKATHIX DIIEMEHTOB KAMEHHBIX KOHCTPYKITHA.

57. Pacder npoYHOCTH BHELIEHTPEHHO CHKAThIX 3JIEMEHTOB KaMEHHbBIX KOHCTPYKLIUH.

58. Bunpl ¥ TUITBI APMOKAMEHHBIX KOHCTPYKIIMI U UX PacdeT 10 MPOYHOCTH.

59. Oco0OeHHOCTH pacyeTa U MPOEKTUPOBAHUS KAMEHHBIX KOHCTPYKIIMHA, BO3BOJUMBIX B 3UMHEE
BpEMsI.

60. Tunbl KOHCTPYKTHUBHBIX CXEM KaMEHHbIX 3[JaHUH, CBSI3U MEX/y JIEMEHTaMHU 3JIaHHH.

61. Pacder a1eMEHTOB KaMEHHBIX 37JaHUH C KECTKOH KOHCTPYKTHBHON CXEMOH.

62. KoHCTpyKTHBHBIE CXEMBI OJIHO3TAXKHBIX KapKACHBIX 3aHUH.

63. Pacder nmomepeyHbIX paM OTHOATAKHBIX KAPKACHBIX 3/IaHUH.

64. KoucTtpynpoBaHue 1 0COOEHHOCTH pacueTa IUIUT MOKPBITUS OAHOATAXKHBIX KapKacHbIX
3/1aHHM.

65. KoHCTpyKTHBHBIE 0COOEHHOCTH M pacyeT KPYIMHOPa3MEPHBIX IUIUT MOKPHITHUS OJTHOITAKHBIX
KapKacHbBIX 3/1aHUMH.

66. KoucTtpynpoBanue u 0cOOEHHOCTH pacueTa ABYCKATHBIX 0alOK MOKPBITHS OJHOATAXKHBIX
KapKacHbBIX 3/1aHUMH.

67. KouctpynpoBanue u ocobeHHOCTH pacueTa 6anok Tuna bJIP a1 HOKpBITHIT 01HO3TAXKHBIX
KapKacHbBIX 3/1aHUMH.

68. KoucTpynpoBaHue 1 0COOEHHOCTH pacueTa CTPONMIBHBIX PACKOCHBIX (pepM Ul MOKPHITUI
OJTHOATAKHBIX KAPKACHBIX 3/IaHUM.

69. KoucTtpynpoBanue u 0cOOEHHOCTH pacueTa CTPONUIbHBIX 0€3paCKOCHBIX (epM st
MTOKPBITUMA OJTHOATAXKHBIX KaPKACHBIX 3JaHUM.

70. OcoOeHHOCTH KOHCTPYHPOBAHUS U PACUETa JKEIe300€TOHHBIX MOACTPONMMUIBHBIX (hepM.



71. KoHCTpyKIMS U pacyeT jKene300€TOHHBIX MOJKPAHOBBIX 0AJIOK OJJTHOATAXKHBIX KAPKACHBIX
3IaHUMN.

72. KoHCTpyKIHMS U pacyeT jKeIe300€TOHHBIX KOJIOHH OJTHOATaKHBIX KApKACHBIX 3/1aHUM.

73. BHeueHTpeHHO Harpy>KE€HHbIE )Ke1e300€TOHHbIE (DYHIaMEHTHI 1101 KOJIOHHBI OJJHOATAXHbIX
KapKaCHbIX 3/1aHUMH.

74. OOuue cBeJeHUS 1 0COOEHHOCTH KOHCTPYHPOBAHUS KENe300€TOHHBIX MPOCTPAHCTBEHHBIX
ITOKPBITHH.

75. Oco0eHHOCTH KOHCTPYHPOBAHUS U pacyeTa JAJIMHHBIX KeJIe300€TOHHbBIX HMINHAPUIECKUX
000J104YEK.

76. OcoOeHHOCTH KOHCTPYHPOBAHUS U pacyeTa KOPOTKHX JKEI€300€TOHHBIX [IMINHIPUYECKUX
000J104YEK.

77. KoHCTpYyKTHBHBIC OCOOCHHOCTH KeJIe300€TOHHBIX 000JI0YEK MOJ0KUTEITLHON TayCCOBOM
KPUBH3HBI.

78. OcoOeHHOCTH KOHCTPYHUPOBAHHS M pacueTa jkesie300€TOHHBIX KYITOJIOB.

79. Oco0eHHOCTH KOHCTPYUPOBAHHS BaHTOBBIX MOKPBITHH 31aHUA.

80. KoHcTpykiuus U pacueT HIMIMHIAPUYECKUX JKeJIe300€TOHHBIX pe3epBYapoB.

81. KoHcTpyKkuus U pacueT MpsIMOYTOJIbHBIX Kele300€TOHHBIX Pe3epBYapoB.

82. OcoOeHHOCTH KOHCTPYUPOBAHMSI U pacueTa >Keine300eTOHHBIX OYHKEPOB.

83. OcoOCHHOCTH KOHCTPYUPOBAHHMSI M pacueTa KelIe300eTOHHBIX CHIIOCOB.

84. KoHcTpyKLHus U pacueT ejie300€TOHHBIX MOANOPHBIX CTEH.

85. XKenezo0eToHHBIE KOHCTPYKIINH, SKCIUTyaTUPYEMBbIE B OCOOBIX YCIIOBHSIX.

86. MaJioyrinepoanucTble 1 HU3KOJIETHPOBAHHBIE CTAIH JUIsSl CTPOUTEIbHBIX KOHCTPYKIUIL:

MEXaHUYECKHE CBOMCTBA U XUMHUYECKHUM COCTaB.

87. BnusHue pa3nuuHbIX (GaKTOPOB Ha CBOIMCTBA CTAJIN: XUMUYECKOI0 COCTaBa, TEMIEPATYphI.

88. Pabota cranu npu crarudeckoii Harpy3ke. Jluarpamma paboThI CTAIH G-€.

89. Pabora cranu npu nepeMeHHbIX Harpy3kax. SIBjieHHe ycTaloCTH.

90. OcCHOBHBIE IOJIOKEHHS PACYETA METALUTMIECKAX KOHCTPYKIIUHN TI0 TIPEAEITHHBIM

coctossHusAM. Knaccudukanus Harpy3o0k 1 ux coueTanuit; Ko3ppuuueHTs HaaEKHOCTH,

yCIIOBUH pabOTHI.

91. HopmatuBHbIE U pacu€THBIE CONPOTUBIICHUS CTAJIU CUIIOBBIM BO3CHCTBUSM.

92. TIpoBepka MPOYHOCTH OTHOIIPOJIIETHON MIAPHUPHO OMIEPTON OAITKH.

93. PacueTrHble IIMHBI IEHTPATbHO-CKATON KOJIOHHBI

94. Ompenenenue mporuda OJHOMPOICTHON MIAPHUPHO OMIEPTOH OATTKH.

95. KoHcTpyK1us OrojoBKa CIUIOMIHOM LEHTPAIbHO-CKATON KOJIOHHBI.

96. KoncTpykius 0aTOIHBIX KIETOK

97. KoHCTpyK1Hsl OTOJI0BKAa CKBO3HOM IEHTPaIbHO-CKATOM KOJOHHBI.

98. KonctpynpoBaHHe OAIOYHOH KJICTKH HOPMAIILHOTO THIIA.

99. KoHcTpykuus 6a3bl CIJIOUTHON LEHTPaTbHO-CKATON KOJIOHHBI.

100. KouctpynpoBaHue 0alOUHON KIETKH YCIOXKHEHHOTO THTIA.

101.KoHcTpykiust 62361 CKBO3HOHM LIEHTPATbHO-CKATON KOJIOHHHBI.

102.TTosTaxkHOE ONMpaHue OANTOK B OAJTOYHOM KIIETKE.

103.KoHCcTpyKIUs peIIeTOK CKBO3HOM LIEHTPAIbHO-CKAaTOH KOJIOHHHBI.

104.Onupanue 6aioK B OJTHOM yPOBHE B 0AJOYHOM KIIETKE YCIOKHEHHOTO THIIA.

105.PacueT onopHO# MIUTHI 0a3bl CIUIOMIHON EHTPAIbHO-CKATOM KOJIOHHBI

106.ITormxeHHOE OoTIMpaHue O0aToK B OAJOYHOHN KIIETKE YCIO)KHEHHOTO THIIA.

107.0Onpenenenue BBICOTHI TpaBepchl 0a3bl EHTPATBHO-CKATON KOJTOHHBI

108.TToxdop ceueHus MPOKATHOW OATIKH.

109.IToa6op ceueHus ¥ MpoBepKa MPOYHOCTU U YCTONUMBOCTH 3JIEMEHTOB COCTaBHOM OalKu.

110.KoHCTpyKIIUST OTOJOBKOB CKBO3HBIX IIEHTPAITEHO-CKATHIX KOJOHH.

111.Buns! 6an104YHBIX KIIETOK.

112.TTonGop ceyeHus CIJIOMIHOMN IIEHTPATBHO-CKATOW KOJIOHHBI.

113.1Toa6op ceueHmnit CKBO3HOM LEHTPAIBbHO-CKATON KOJIOHHBHI.



114 KoHcTpyKuus TaaBHOM Oanku 0aJlouHON KIETKH.

115.Pacuet HacTHi1a 0an04YHOM KIIETKH.

116.KoHCTpyKIIUS OTOJIOBKA CILIOUTHOM LIEHTPATbHO-CKATON KOJIOHHBI.

117.0npeneneHune ruOKOCTU CIUIOMIHON M CKBO3HOM LIEHTPATbHO-CKATOW KOJIOHHBI.

118. YKkpynHHUTEIbHBIN CTHIK TTIABHOW OAJIKH.

119.0mnpeneneHue BHICOTHI TPpaBepChl 0a3bl CIUIOUTHON EHTPATBLHO-CKATON KOJIOHHHBI.
120.CBapnble coeTMHEHHS: BUbI CBAPHBIX IIIBOB U COSAMHEHUH, pacyET U KOHCTPYHPOBAHUE
CTBIKOBBIX CBApHBIX COCAMHEHUMN, PACYET U KOHCTPYHUPOBAHUE COSAMHEHUI C YTIIOBBIMU
[IBaMHU.

121.bontoBble COeTMHEHUS: BUIBI O0ITOB, paboTa U pacuéT OOJTOBBIX COSAMHEHUN 0e3
KOHTPOJMPYEMOT0 HaTsHKEHUS 00JITOB, paboTa 1 pacyéT GPUKIIMOHHBIX COSIMHEHUH Ha
BBICOKOIIPOYHBIX 00JITax, KOHCTPYUPOBAaHUE OOITOBBIX COETMHEHUH.

122.0OcHOBHBIE TIOJ0KEHUS PACUETAa METAIIMUYECKUX KOHCTPYKIUHN IO TPeAETIbHBIM
cocrosiHUAM. Kiaccudukanust Harpy30Kk U uX couetaHuii; KooQpumeHTs Ha1EKHOCTH,
YCIIOBHIA PaOOTHI.

123.1Ton0op ceveHus U KOHCTPYKTUBHOE 0(OPMIICHHE CTEP>KHS CKBO3HON KOJIOHHBI,
MPOBEPKA YCTOMYMBOCTH KOJIOHHBI OTHOCUTEILHO CBOOOAHOM U MaTepuaabHOil oceld. Pacuér
IUIaHOK. Brusinue pemérok Ha yCTOMYMBOCTD CTEPXKHS CKBO3HOW KOJIOHHBI.

124 .ba3bl KOJIOHH: pacuéT U KOHCTPYKTUBHOE ohopmieHne 6a3 ¢ TpaBepcaMi U KOHCOJIbHBIMU
p€bpamu, pacu€t u KOHCTpyHpoBaHue 0a3 ¢ ppe3epoBaHHBIM TOPLIOM CTEP>KHSI KOJIOHHBI.
125.0ro10BKM KOJIOHH M CONPsDKEHUE epM C KOJIOHHAMH: PacUET U KOHCTPYUPOBAHHE
OT'0JIOBKOB KOJIOHH MPHU ONHUPAHUU (EepM CBEPXY U COOKY.

126.Depmbl. O01mas XxapakTepuCTHKa U KiraccupuKanus pepm.

127.®epmpl. KommonoBka (epm, onpenenecHne BEICOTH (hepM.

128.TTokpeITHst TPOU3BOACTBEHHBIX 3/1aHuil. KOHCTpyHnpoBaH#e 1 pacyeT MporoHoOB
CIUIOIIHOTO CEYEHHUS.

129.VYcroitunBocth depmM, cBs3u. [Tondop ceueHus cpszeil.

130.Depmsbl. Ompenienienne Harpy30K U yCHIIMN B CTEPXKHAX pepMm.

131.KomMrioHOBKa ¥ TOAOOP CEUCHUN PACTSIHYTHIX JIEMEHTOB (hepM Pa3IUIHOTO TIOTIEPEIHOTO
CEeUeHHs.

132.KomMrioHOBKa M TOAOOP CEYCHUI CKATHIX AJIEMEHTOB ()epM Pa3TUIHOTO MOMEPEUHOTO
ceueHust. OnpeiesIeHne PacYEeTHBIX JUIMH CXKATBIX CTEPKHEH.

133.CoenuHuTeNbHBIE MPOKIAIKH B DJIEMEHTaX (pepM M3 MapHBIX YTOJIKOB.
134.KoHcTpynpoBaHHe U pacueT y3j10B (GepM C CEYCHUSIMHU U3 MMAPHBIX YTOJIKOB.
135.0OnopHble y31b1 pepM MpH MapHUPHOM OTIMPAHUU Ha KOJIOHHHI.

136.YkpynHuTenbHbIe y3Ibl (hepM: KOHCTPYUPOBAHUE U PacyerT.

137.006mmast xapaKTepruCTHKa KapKACOB OHOATAKHBIX ITPOU3BOJICTBEHHBIX 3J[aHHM.
TpeboBanusi, npeabaBiIsieMble K KapkacaM. DJIEMEHThI KapKaca.

138.Cucrema cBsizeit KapKacoB OJHOATAKHBIX MTPOU3BOJICTBEHHBIX 3MaHUN. CBS3U IO
KOJIOHHaM KapKaca.

139.CBs131 110 MOKPHITHIO TPOM3BOJICTBEHHOTO 3/IaHUS: 110 BEPXHUM U HIDKHUM TI0sICaM
CTPONUJIBHBIX (PepM, BEPTHKAIbHBIE CBS3U MEXIY (hepMaMH.

140.KoMIoHOBKa MOTIEPEYHBIX paM KapKacoB OJTHOATAKHBIX MPOU3BOJICTBEHHBIX 3/IaHUI.
141.0Onpenenenne Harpy30K Ha MoNepeyHbIe paMbl KapKaca: HOCTOSHHBIX, TEXHOJIOTUYECKUX
(KpaHOBBIX ), aTMOC(HEPHBIX.

142 PacueTHble CXeMbI MONEPEUHBIX paM, ONpPEAeTICHUE YCUIIUN B 2JIEMEHTaX PaM.
143.0Onpenenenne pacueTHBIX UTHH CTYIICHYATHIX BHEIICHTPEHHO-CKATHIX KOJIOHH.

144 KoHcTpynpoBaHHE U pacueT BHELIEHTPEHHO CHKATBIX KOJOHH CUMMETPHUYHOTO CEUEHHUS.
145.0co0eHHOCTH KOHCTPYUPOBAHUS U pacyeTa BHEIICHTPEHHO CXKAThIX KOJOHH
HECUMMETPUYHOTO CEUCHHUS.

146.KoHcTpyrpoBaHUE U pacueT BHEIIEHTPEHHO C)KAThIX KOJIOHH CKBO3HOTO CECUYCHHS.



147 KoncTpyupoBaHue U pacueT 0a3 BHEIIEHTPEHHO C)KAThIX KOJIOHH CIIJIOLUIHOTO U CKBO3HOTO
CCUCHUM.

148.KoHcTpynpoBaHue U pacyeT y3i1a CONPsHKEHUST BEPXHEH U HIDKHEH JacTel CTYIeHYaThIX
KOJIOHH.

149.KoHcTpynpoBaHHe U pacueT y3ia MPH KECTKOM CONPSIKEHUN CKBO3HOT'O PUTEIS C
KOJIOHHOM.

CnucoK peKOMeH1yeMOi JIUTepaTypbl
OcHoBHast

1. baiikoB B.H. XKene3zo6eronnsie koHCTpYyKIMU: OOmmii Kypc: Y4eOHUK Ui BY30B. 6-¢ w3, /
B.H. Baiixos, O.E. Curanos. — M.: ACB, 2010. - 768 c.: n.

2. bongapenko B.M. XKene300eToHHbIE U KaMEHHBIC KOHCTPYKIIUU: Y4eOHUK 1Tt BY30B / B.M.
bonnapenko, O.P. bakupos, B.I'. Hazapenko, B.1. Pumimus. - M.: Ctpoituzaat, 2004. - 876 c.

3. Kymmsixk O.I'., Tanstyrnunos 3.P., Ilaxmypun O.P., CamconoB B.C. XenezobeToHHsie u
KaMEHHbIe KOHCTpYKIMU. YueOHuk - M.: ACB, 2011. - 672 c.

4. Kygumnn FO. M. Meramnuueckue KOHCTpyKUuU: y4ueO. s By30B 1o cuell. "IIpom. u
rpax. cTp-Bo" HampasiieHus noarotoBku "Ctp-o"/ mox pea. 0. . Kynummuna. - 12-e uzn., crep./
E. U. benens, B. C. Urnarsesa, A. b. [1yxosckuii, I'. C. Benenuxos, b. 0. YBapos, C. M. Actps0,
B.H. Banp, }0.B. Cokomnos, T. H. Mopauesckuii, JI. H . Ctpenenxuii. — M.: Axagemus, 2010. - 681
c.

5. MannpukoB A.Il. [Ipumepsl pacuera MeTaJUIMUECKUX KOHCTPYKIIHI : yueOHOe mocodue /
A.Il. MannpukoB. — 3-e u3., nepepad. u gom. — M.: Jlanb. 2012 — 432 c. — (YueOHUKH A7 BY30B.
CreuunanbHas TUTEpaTypa)

6. 'opes B.B. Metamumdeckue koHcTpykuuu. B 3 1. T. 1. DnemeHTsI KOHCTpYKIMH: Y4el. s
ctpout. By30B/ Ilon pen. B.B. I'opesa. — 3-e u3n., crep. — M.: Boicm. mik., 2004. — 551 c.

7. T'opes B.B. Merannnueckue konctpykiuu. B 3 1. T. 2. Koncrpykuuu 3nanuii: Yue6. s
ctpout. By30B/ Ilox pen. B.B. I'opeBa. — 3-e u3a., crep. — M.: Boicu. mik., 1999. — 528 c.

JlonmosHuTeNBHAS

1. CIT 63.13330.2012. BeroHHble U *kene300€TOHHbIE KOHCTPYKIMU. OCHOBHBIE MOJIOKEHUS.
AxryammsupoBanHas pefaxust CHull 52-01-2003,- M.: 2012. - 161 c.

2. CIT 52-101-2003. BeroHHBIE U >KeJIe300€TOHHBIE KOHCTPYKIMHM O€3 NpeaBapUTEIbHOIo
HamnpspKeHus apMartypbl (omobpeH nocraHosieHueM ['ocetpos PO or 25.12.2003 r. Ne215). - M.:
I'occrpoit - 2004.

3. IlocoOue Mo MPOEKTUPOBAHHUIO OETOHHBIX M KEIE300€TOHHBIX KOHCTPYKIMHA M3 TSHKEIOTO
OeroHa 0e3 mpenBapuUTeNbHOrO HampspkeHus apmatypsl (k CIT 52-101-2003). HTHUHWIIpom3nanuii,
HUMXB. - M.: OAO ITHUUTIIpom3nanwmii. - 2005. - 214 c.

4. CII 52-102-2004. IlpeaBapuTenbHO HaNpsHKEHHBIE KEI€300€TOHHbIE KOHCTPYKIMHU. - M.:
Toccrpoit. - 2005. -15 c.

5. Ilocobue 1O MTPOEKTHPOBAHUIO MPEABAPUTENBHO  HANPSIKEHHBIX  Kele300€TOHHBIX
KOHCTpYKIWH n3 Tspkenoro 6erona (k CIT 52-102-2004). HHUWIIpom3manuii, HUMXKB. - M.: OAO
[MHUUTIIpom3nanwmii. - 2005. - 158 c.

6. CIT 52-103-2007. Xene300eTOHHBIC MOHOJHMTHBIC KOHCTPYKIMHU 3mAaHui. -M.: T'occTpoid.-
2006. -22 c.

7. CIT 15.13330.2012. KameHHble U apMOKaMEHHbIE KOHCTPYKLIHU. AKTyalu3upOBaHHAas
penakius CHull I[1-22-81*. -M.: ®AY «DIICx», 2012. -78 c.

8. CIT 20.13330.2011. Harpy3ku u Bo3umeicTBHs. AkTyanu3upoBaHHas penakius CHull
2.01.07-85*. - M.: OAO « LII1II», 2011.-96 c.

9. CIT 22.13330.2011. OcHoBaHMs 3TaHUN W COOPYXCHHH. AKTYyaJM3UPOBAHHAS DPEIAKITHs
CHullI 2.02.01-83*. -M.: OAO « LIII», 2011. - 166 c.

10. ITocoOue 1Mo MPOSKTUPOBAHUIO OCTOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIIMHN U3 TSIKEIBIX U



Jerkux 0eToHoB 0e3 npenBaputenbHoro HanpspkeHus (k CHull 2.03.01-84), - M.:IIUTTI, 1986.
11. Bopomaue H.A. KypcoBoe nmpoekTupoBaHue KeIe300€TOHHBIX M KAMEHHBIX KOHCTPYKITUH B
nuanore ¢ OBM: Yueb. mocobue s By30B - Camapa: CTACY, 2012. - 304 c.
12. Mypamkun ['.B. JlaGopaTopHbIli TNpPakTUKyM II0 JKEJIe300€TOHHBIM U KaMEHHBIM
koHCcTpyKuusMm / I'.B. Mypamkun, A.W. Caerupesa. - M.: ACB, 2006.- 120 c.
13. TlpoexTupoBanue xkene300eToHHbIX KOHCTpyKiui: CmopaB. moc. / A.b. T'onwimes, b.A.
baunHckwuii u 1p.; mox pexa. A. b. [NonbimieBa - Kue, bynisensuuk, 1990. - 544 c.
14. CII 16.13330.2016. CranbHble KOHCTPYKITUU. AKkTyanu3upoBanHas peaakius CHull 11-23-
81*,- M.: 2016. - 149 c.
15. CIT 260.1325800.2016. KoHCTpyKIIMM CTajbHbIE TOHKOCTCHHBIE U3 XOJOJHOTHYTBIX
OLIMHKOBAHHBIX Npoduiieil u ro¢ppupoBanHbIX TUCcTOB. [IpaBuna npoextupoBanus. — 2016. -122 c.
16. CII 53-102-2004. O6mue mpaBuiia MpOSKTHPOBAHUS CTAILHBIX KOHCTpYKImi. - 2005.— 130 c.
17. CI1294.1325800.2017. Koncrpykuuu craibhsie. [IpaBuna npoextupoBanus. — 2017. — 164 c.
18. CII 20.13330.2016. Harpy3ku u Bo3aeicTBus. AkTyanu3upoBanHas penakius CHull
2.01.07-85*. - M.: -2016. - 95 c.



PA3JIEJI 3. TEIIVIOCHABKEHUE, BEHTUJIALIUSA,
KOHANTINOHUPOBAHUE BO31YXA, 'ASOCHABKEHUE
N OCBEHIEHHUE

3.1. TenJ10B/JIa:KHOCTHBINH U BO3YLIHbI PeKUM 3JaHUI U COOPY KeHMIt

[lonatne wMuKpokaMMara. YciaoBus KompopTHocTH. HopmaTuBHBIE TpeOoBaHHS K
MUKPOKJIUMATY. TerioBIaKHOCTHBIA M BO3AYLIHBIA PEKUM 3JaHHUM, METOABl M CPEACTBA HUX
oOecrieyeHus.

TennoTeXHUYEeCKUH pacyeT Orpa)JatoIuX KOHCTPYKIIHI

du3nyecKue OCHOBBI NIEPEaur TEIUIA YEPE3 OrParkJAIOLINE KOHCTPYKIIMH.

['unoresa dypre.

VYpaBHeHHE TEIUIOBOrO OajaHca IIOMEIIEHUs, OIPEAEICHUE TEIJIOBOM MOIIHOCTH
CHUCTEMBbI OTOIUIEHUS IO YKPYITHEHHBIM MOKa3aTeIsM

KoadduumeHT TeronpoBoaHOCTH.

3aBUCUMOCTh KO3 (UIIMEHTa TEIIONPOBOJHOCTA CTPOUTEIBHBIX MAaTepUATIOB OT
TEMIEPATYPBbI, IJIOTHOCTH, BIAXKHOCTH.

CranuoHapHbIif METOJT orpeeNeHus K03 PHUIMeHTa TETIONPOBOAHOCTH.

ConpoTHBieHHE TEIUIONEpeaaue OrpakKaaroiel KOHCTPYKLIUH.

Tennonepenaya yepe3 OJHOCIOWHBIE U MHOTOCIIONHBIE OrPaKIAIOIINEe KOHCTPYKLHMH U
CTEHKHU

KoadduimenT TennorexHuueckoit 0 JHOPOIHOCTH.

Cnmcok pekoMeHyeMoii JJuTepaTyphbl

1. Bborocnosckuii, B.H. CtpoutensHast terodpusuka (Temmopusnueckue OCHOBBI OTOIJIEHHUS,
BEHTWISIIMM M KOHJIUIIMOHUPOBAaHMs Bo3ayxa): yueO. s By3os/ B.H. borocnockuii. 3-e
U3
— CII6.: ABOK — CEBEPO-3AIIA/], 2006. — 400 c. — ISBN 5-902146-10-0.

2. MuxeeB M.A. OcHoBbl Temnonepenaun./ M.A. Muxees, .M. MuxeeBa. — 3-¢ U311 pepUHT
nepepad. u gon. — M.: UJ] «bACTET», 2010. 343 c. -ISBN 978 — 5 -903178-20-9.

3. KynunoB A.A.: CrpoutenbHas Termiodusuka: ydeOHoe mocobue/ A.A. Kynunos, 10.C.
BoiTunkos: : CTACY, kad. ruapasiauku u rermorexuuku: Camapa, 2008. — 80 c.

4. bakpynoB I'.A. Temuo3amuTa 37aHUN U coopykeHMi: yueOHoe mocobue/ I'.A. bakpyHOB,
1O.C. Boitunkos. - Camapa: CTACY, 2004. — 84 c. ISBN 5-9585-0073-2.

5. Tennorexnuka: yueO. aus By3oB/ A.IL. backakos, O.K. Burt u ap.: mox pen. A.Il. backakosa.
3-e u3na. nepepad. u gon. — M.: U] «bACTET», 2010. -325 ¢. —-ISBN 978-5-19-3/

3.2. Oronsienue. CHHKeHUE TEMJIONOTEPD Yepe3 orpaskaawime KOHCTpYKiuu. CoBpeMeHHbIe
OTONHUTEIbHBbIC MPUOOPHI

Otonnenune. Teruionorepu 4Yepe3 HapyXHbIE OrpakJaroLIMe KOHCTpPYKUMH. Pacuer
TEIJIONOTEPh  4epe3  OrpaxJarolmuye KOHCTpyKuuu. OrmpenesieHne TeIIonoTeph  4epes
OrpakJarolIre KOHCTPYKIIMU 3/1aHUS TI0 YKPYITHEHHBIM [TOKA3aTENSIM.

NudunpTpanus u 5kc GuIbTpanus Bo3ayXa 4epe3 OrpakJaronyr0 KOHCTPYKITHIO.

HopmartuBHbIe TpeOOBaHUS MO TEMJI03AIUTE OrPAXKIAIOMINX KOHCTPYKIIHH.

HopmatuBHble TpeOoBaHUs 0 MUKPOKIUMATY 37aHH.

Bunel cucrem oromienus. KoHCTpyKTHUBHBIE JIEMEHTBI CUCTEM OTOILIEHUS.

Pacuer HarpeBarenbHbIX puOOpoB. CoBpeMEHHbIE  OTOMHUTENbHBIE  IPUOOPHI.
TpeboBanus, mpeabsBIseMble K OTONUTEIbHBIM NpuOOpaM. Buasl OTOMUTENBHBIX NMPHOOPOB.



OO0nacTe TPUMEHEHUS OTACTBHBIX BHUIOB OTOMHUTENBHBIX MPUOOPOB, HX pa3MeEIIeHUE U
yCTaHOBKa

no

OnHoTpyOHBIE CUCTEMBI BOASIHOTO OTOIUICHHUS.
JIByXTpyOHbIE CCTEMBI OTOILIICHUSI.

VY ienpHbli pacxo Tenja Ha OTOIUICHUE 3/1aHUSL.
Buner termiooOmena.

CnucoK peKOMeH1yeMOi JIUTepaTypbl

borocnosckuii, B.H. Ctpoutensnas temnodusuka (Temrodusndeckne OCHOBBI OTOILICHUS,
BEHTWISIIIMA W KOHJUITMOHUPOBAHMS BO3ayxa): yueO. mis By3os/ B.H. borocmosckwmii. 3-e
U3l
— CII6.: ABOK — CEBEPO-3AITA /], 2006. — 400 c. — ISBN 5-902146-10-0.

CkanaBu A. H., Maxos JI. M. Otomenue. YueOnuk aiis By30B. — M.: M3n-Bo ACB, 2008.
Termnorexnuka: y4ue0. st By308/ A.Il. backakos, O.K. Burt u ap.: mox pen. A.Il. backakosa.
3-e m3. nepepad. u gom. — M.: UI «kBACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

3.3. Beutnasinus. EcrecTBeHHasi U BbIHYKI€HHAs1 CUCTEMbI BEeHTHJISIIUA

Bentwmsimusa. OOmue cBeaenus. Knaccudukanuss BEHTWISAIMOHHBIX CHCTeM. Pacuer

BO3Z[}’XOO6M€Ha B IIOMCIICHHU. EcTtecTBenHas BCHTUIIALIMA MHOI'O3TAXHBIX MXHUJIBIX 3[[3,HI/II>1.
OCHOBEI pacdcTa €CTECTBEHHOM BBITSKHOM BCHTUJIAIIHMH.

O6opynoBanue 151 CUCTEM MEXaHUYECKON BEHTUIISIUU.
BbI00Op pacyeTHBIX MapaMeTpOB HAPYXKHOTO W BHYTPEHHErO BO3/AyXa B IMOMEIICHHSX

JKUJIBIX U O6HI€CTB€HHI)IX 3I[3.HI/II7L

Bo3ayunelii pexuM noMeIeHuii.

PacueT 0OCHOBHBIX BpeAHOCTEMN.

[Toctpoenue mporieccoB 00paboTku Bo3ayxa Ha I-d nuarpamme.

Boznyxopacrnipeaenurenu u BBITSKHBIE YCTPOUCTBA.

YpaBHEHHE BO3YITHOTO OaniaHca MOMEIECHUS.

CxeMbl OpraHu3aliy BO31yX000MeHa.

Omnpenenenre MUHUMAIBHO HEOOXOAMMOTO pacxo/ia BO3ayxa.

Koadpdunnent appextuBHOCTH BO3TyX000OMEHA.

Onpenenenrue napamMeTpoB MPUTOYHOTO M YAAISIEMOTO BO3/yXa HpPH CMENIMBAKOIIECH

BBITSHKHOM BCHTUJIAIIUH.

Hcnonb30BaHue Teria BEHTUIISIMOHHBIX BEIOPOCOB B 3[JaHUSIX.
CnHcoK pekoMeHIyeMoil JTuTepaTyphbl

borocnosckuii, B.H. Crpoutensnas temnopusuka (Ternopuszndeckne OCHOBBI OTOIICHHS,
BEHTWISILIMM M KOHJIUIIMOHUPOBaHMs Bo3Ayxa): yueO. mns By3oB/ B.H. borocnosckwuii. 3-e
U3

— CII6.: ABOK — CEBEPO-3AITA/], 2006. — 400 c. — ISBN 5-902146-10-0.

Kawmenes I1.H., Teptuunuk E.W. Bentmsanus. Yuebnoe nocodue. — M.: U3n-so ACB, 2006.
—6l6¢c.

TuxomupoB K.B. TennorexHuka, Temiora3ocHa0keHle U BeHTHIALUS: y4ueO. [ By30B 1o
coen. «[Ipom. U rpaxa. Ctp-so»/ K.B. Tuxomupos, 2.C. Cepruenko. -5-e¢ u3zg. Pekp. — M.:
00O «bACTET», 2007. — ISBN 978-903178-02-5.

[lIrokman E.A. TennorazocHabxenue u BeHTHSIUS: yueo. mocobue/ E.A. lltokman, FO.H.
[Taparonun. — M.: ACB, 2012. - 176 c.

CemenoB b.A. HxeHEpHBINH YKCIIEPUMEHT B IMPOMBIIICHHOW TEIUIOTEXHUKE: yuel. mocobue
JUIS CTyJ. BY30B, 00yd. 1o HampasieHuto noarotoBku 140100 — «Temnosnepreruka»/ B.A.



CemeHOB. — 2-¢ u3a. gon. — Mocksa: Jlans, 2013. — 394 c.
6. Temmorexnuka: yueO. miis By3oB/ A.Il. backakos, O.K. Butrt u np.: mox pea. A.Il. backakoga.
3-e m3. nepepad. u por. — M.: U1 «kBACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

3.4. KoHIMIIMOHPOBaHHE BO3/yXa

KongummonupoBanue Bo3ayxa. OOmme cBeneHus. Kimaccudukamuss MHOTO30HATBHBIX
CUCTEM KOHJUIIMOHUPOBAHUS BO3IyXa.

ABTOMAaTHYECKOE€  PEryJIMPOBAaHUE  YCTAHOBKHU MHOTO30HAJIbHOM  CHUCTEMBbI
KOHAWIIMOHUPOBAHUS BO3AyXa.

[IpuHuMnuanpHas cxeMa CUCTEMBI C IByMsI PELUPKYIISIUSIMU.

Cnucok pekoMeHyeMoil JTuTepaTypsbl

1. borocnosckuii, B.H. CrpourensHas temnodpusuka (Teriopuznyueckue OCHOBBI OTOIUICHUS,
BEHTWISILIMM M KOHJIUIIMOHUPOBAaHMS Bo3ayxa): yueO. mis By3os/ B.H. borocnosckwmii. 3-e
U3
— CII6.: ABOK — CEBEPO-3AITA/], 2006. — 400 c. — ISBN 5-902146-10-0.

2. TuxomupoB K.B. TemnorexHuka, TeruiorazocHabkeHue M BeHTWSIIES: y4ueb. s By30B 10
coen. «[Ipom. U rpaxa. Ctp-Bo»/ K.B. Tuxomupos, 2.C. Cepruenko. -5-e¢ u3za. Pekp. — M.:
000 «BACTET», 2007. — ISBN 978-903178-02-5.

3. Llroxman E.A. TemnorazocHabxenue u BeHTWIsNMs: yueO. mocodue/ E.A. ltokman, FO.H.
[Taparonun. — M.: ACB, 2012. - 176 c.

3.5. TemocHa0KeHHe. HeHTpaJ’II/BOBaHHOC H AaBTOHOMHOE€ TeIJIOCHAOKEeHHe

TennocnaOxenue. LleHTpanmu3oBaHHOE U JICLEHTPAIU30BaHHOE TEIMJIOCHAOXKEHHUE.
Knaccudukanus cuctem ternocHadxeHus. TemnoeMKocTb, NEpBbIi 3aKOH TEPMOIMHAMUKH

BHyTpeHHss SHEPTrUs, SHTAIBINSL, SHTPOIHS.

Beibop cucteMbl TemocHaOkeHMsT M BHAAa TemoHocutens. OnpeneneHuve u oOuias
KJaccu(uKalus TOIIMBA, €M0 OCHOBHBIE XapaKTEPUCTHKH

Onpenenenve W KiIacCU(PUKALUs KOTEJIbHBIX yCTaHOBOK. (OCHOBHBIE NPUHIIUIIBI
IIPOEKTUPOBAHUSI KOTEIbHBIX YCTAHOBOK

[TapoBble cucTEMBI TEIIIOCHA0KEHHUS.

Bunel n xapakTepuCcTHKa TEMJIOBBIX HArPY30K.

Pexxumbl moTpebieHus TEMIOBOW SHEPTUH.

Omnpenenenve W kimaccuukanus — TemwioBblX  ceredl.  OCHOBHBIE — HPUHIMIIBI
IIPOEKTUPOBAHUS TEIIOBBIX CETEeH

[IpyHIMNUanbHBIE OTJIMYMS CXEM IPUCOECIUHEHMS] CHCTEM BOJISHOTO OTOIUIEHUS K
TEIIOBBIM CETSM.

O6opynoBaHue y3ia BBOJa B 3/1aHUE

Haznauenne u  kmaccupukanus — 3alopHO-peryjupyromie  apMmatrypbl.  Bumsl
pEryJINpPOBAHUS

Kinaccudukamnms cuctem ropsiaero Bo10CHA0KEHUS.

[IpenmymecTBa, HEAOCTATKU U YCIOBUS IPUMEHEHMSI TAHEIBHO-TyYMCTOIO OTOIICHHUS.

MecTHbI€ CHCTEMBI TOPAYETr0 BOIOCHAOKEHHUSI.

TemnoBast U301 TPYOOIIPOBOJIOB.

Otkpertas cxema I'BC. akpritas cxema ['BC.

[TonkmroueHne aOOHEHTOB IO 3aBUCHUMOM CXEME C 3JIEBATOPOM.

entpanbpabie TerwoBbie myHKTHL. O00pymoBanue L[ TII.

Bo3nyminas npokiaika TeIUIOBBIX CETEH.

[TonzemHas mpokiaaKa TEIIOBBIX CETEH.



ABTOHOMHOE TEILUIOCHAOKEHUE KOTTEIKEMN.
Cnncok pekoMeHyeMoii JJuTepaTypbl

1. Tuxomwupor K.B. Temnorexnuka, TernorazocHabx)eHe W BEHTHIAUA: y4eO. [ By30B 1o
crent. «[Ipom. U rpaxkn. Ctp-Bo»/ K.B. Tuxomupos, 3.C. Cepruenko. -5-¢ uza. Pexp. — M.:
000 «BACTET», 2007. — ISBN 978-903178-02-5.

2. IllToxman E.A. TenmoraszocHabxxenue u BeHTUIAMA: yaeO. mocooue/ E.A. IllTtokman, FO.H.
[Taparonun. — M.: ACB, 2012. - 176 c.

3. CemenoB b.A. HXeHEpHBIN SKCIEPUMEHT B IPOMBIIICHHON TEIUIOTEXHHUKE: yuel. mocodune
JUTSL CTYJ. BY30B, 00y4. 1o HampasieHuto noarotopku 140100 — «Temnosnepretuka»/ b.A.
CeMeHOB. — 2-¢ u31. gom. — Mocksa: Jlans, 2013. — 394 c.

3.6. I'a3ocHa0KeHHM e KUITBIX, 00IIIECTBEHHBIX 3JaHHH ¥ MPOMBbIILIEHHBIX NPeINPUSTHIH

I'azocHaGxenne. OOue cBeaeHus. OCHOBHbBIC MOHSATUS U OIpPEACTCHHS TEXHUYECKOU
TEPMOJMHAMHKH: TOHITHE O pabdoyeM Teie, TEIoTa W padoTa, MapaMeTpbl W ypaBHEHHE
COCTOSIHMS Ta3a

Knaccudukanms ra3onpoBoioB CUCTEM ra30CHAOKEHUSI.

I"azopacnpenenurensusie cranuuu (I'PC), razoperynsaropusie myHkTsl (I'PIT).

CogepliieHCTBOBaHHE ra3oropenounbix ycrpoicts. O6opynosanue ['PC, I'PIL, I'PY.

CnHcok pekoMeHyeMoil JTuTepaTypsbl

1. Tuxomupos K.B. Temnorexnuka, TeriorazocHa0xeHrue 1 BeHTUIAus: yueO. Jjis By30B 1o
cren. «I[Ipom. U rpaxa. Ctp-Bo»/ K.B. Tuxomupos, 3.C. Cepruenko. -5-¢ uza. Pexp. — M.:
00O «BACTET», 2007. — ISBN 978-903178-02-5.

2. Ilroxman E.A. TemnorazocHabxenue u BeHTHIsAUS: yueb. mocooue/ E.A. lTtokman, FO.H.
[Taparonun. — M.: ACB, 2012. - 176 c.

3. Temnorexnuka: yue0. st By308/ A.Il. backakos, O.K. Burt u ap.: mox pen. A.Il. backakosa.
3-e m3. epepad. u gom. — M.: U1 «kBACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

3.7. EcTecTBeHHOE H HCKYCCTBCHHO€ OCBECIICHUE

EctectBeHHOE U HCKycCTBEHHOE ocBelleHue. (OCHOBHBIE 3aKOHBI €CTECTBEHHOIO
OCBEUICHHUS. 3aKOH MTPOEKIUH TEIECHOTO yIIa.

Kosdpduument ecrectBeHHOM — ocBemieHHOCTH.  ['eomerpuueckuil  Kod(pUIUEHT
€CTECTBEHHOM OCBELIEHHOCTH.

3aKOH CBETOTEXHUYECKOTO MOA00MS.

HopmartuBHble TpeOOBaHHS MO €CTECTBEHHOW OCBEHIEHHOCTU. I'paduueckuii MeTon
pacueTa ecTeCTBEHHOTO OCBEIICHHUS.

Bupl HICKYCCTBEHHOTO OCBEIICHHSI TOMEIICHUH.

CoBpeMeHHbIE OCBETUTENbHBIE PUOOPHI.

Crnncok pekoMeHyeMoil JJuTepaTypbl

1. Temnorexnuka: yue6. mis By30B/ A.Il. backakos, O.K. Butt u ap.: mox pexa. A.Il. backakoga.
3-e m3. epepad. u gom. — M.: U1 «kBACTET», 2010. -325 ¢. —ISBN 978-5-19-3/

IIpuMepHBIH nNepeYeHb BONPOCOB K IK3aMeEHY
OCHOBHBIC TIOHSITHS U OTIPEICIICHUS] TEXHHYECKON TEPMOIMHAMUKH.
2. llonste o paGouem Tene, Temiora U paboTa, mapaMeTpbl M ypaBHEHHE COCTOSIHMS Tasa,
TETIJIOEMKOCTb.

=
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10.

11.

12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.

[lepBbIil 3aKOH TEPMOJAMHAMUKU, BHYTPEHHSISI SHEPT UL, SHTAIBIUS, SHTPOIUSI.

OcCHOBHBIE TIOHATHE U ONIPEACIICHHs Tpoliecca 0OMEHa TEeTIOTOM.

Bunet  TerooOMeHa:  TEIUIOMPOBOIHOCTh, KOHBEKIMS W U3Iy4€HHE, OCHOBHBIE
3aKOHOMEPHOCTH.

Tennonepenaua 4epe3 OJHOCIOWHBIE U MHOTOCJIOWHBIE OrPAKIAIONINE KOHCTPYKIUU H
CTEHKH, KO3 PHUIMEHT Terionepeaun U COPOTUBIICHHE TEILIONEpeIadH.

CBoOoHOE TporpaMMHOE O00ECIeYeHNe, HWCIONb3YIIee COOTBETCTBYIOMIMMA —(PU3UKO-
MaTeMaTUYeCKUN anmnapar AJis peleHus mpooiieM Teriora3ocHa0KeHusl.

[ToHsITHE «MUKPOKJIMMATa)» TMOMEIICHHs. TermIo00MeH YeoBeKa W YCIOBHS KOM(POPTHOCTH.
CucreMbl HMHXXEHEPHOrO 00OpyHOBaHUS [UIsl CO3JaHUA U OOecreyeHus 3aJaHHOTO
MUKPOKJIIMATA TIOMELICHUMN.

Tero3amuTHRIE CBOMCTBA HAPYKHBIX OTPAXKICHHIA.

YpaBHEHHE TEIIOBOr0 OanaHca, ONPEACTCHHE TETUIOBOM MOIIHOCTH CHCTEMBI OTOTUICHUS.
TenonocTymnieHUs B TOMEIICHHUS.

[TaHENBHO-JIYYHCThIC, BO3AYIIHBIE W AJICKTPUICCKUE CUCTEMBI OTOIUICHHS: KJIACCU(DUKAIINS,
MPUHIINI JCHCTBUS

Haznauenme wu o0sacTb MNpUMEHEHUS CUCTeM KoHaunumoHupoBaHus Bo3ayxa (CKB).
Knaccudukanmus CKB.

CIuMT-CUCTEMBI.

TommuBo. Onpenenenue u o0mIas kinaccuukays TOIINBA, OCHOBHBIE XapaKTEPUCTHKHU.
OnpeneneHne 1 KIacCH(PUKAIUS TETUIOBBIX ceTeid. CIIocoObI MPOKIIAIKN TETUIOBBIX CETCH.
Knaccudukanus ra3onpoBoJj0B CUCTEM ra30CHAOKEHUS.

I"azopacnpenenurensusle cranuuu (I'PC), razoperynaropusie myHkTsI (I'PIT)

Buenpenue sHeprosdHEeKTHUBHBIX TEXHOJIOTHH TEXHOJOTHM MPOU3BOJCTBA SHEPTrUU TPHU
peryaupoBaHuM JAaBJICHUS T'a3a, H30TEPMHUUECKOE PEryIupOBaHHE.

Karoanas 3amuTa ra30npoBoi0B Ha OCHOBE HEPTOCOEPEraonuX TEXHOIOTUH.

Ha3znayenme cucreM BEHTWIIIMH U KOHIWIIMOHUPOBAHHUS Bo3ayxa. CBOWCTBAa BIAXHOTO
Bo3ayxa. [-d nmmarpamMMa M M300pa)keHHE OCHOBHBIX MPOIECCOB 00pabOTKH BIAXKHOTO
BO3/IyXa

Omnpenenenue u oOIas KiaccuUKaIys TOIUIUBA, €0 OCHOBHBIE XapaKTePUCTHKU
Ompenenenne ©  KIacCU(PUKAIMSA  KOTEIBHBIX  yCTAaHOBOK. (OCHOBHBIC  MPUHITUIIBI
MPOEKTUPOBAHUS KOTEIBHBIX YCTAHOBOK

Tennonepenaya d4epe3 OTHOCIOWHBIE M MHOTOCIOWHBIC OTPaXKIAIOIIME KOHCTPYKIHUH U
CTEHKH

Koaddumuent Ternonepeaaun u CONpoOTUBIICHUE TEILIONEPEIadn

Knaccudukanus cuctem OTOMICHUS

Tunosoii Ouser 1A NpoBeeHNs IK3aMeHa

1. IlepBblii 3aKOH TEPMOANHAMHKH, BHYTPEHHSS SHEPT U1, SHTAJIBITUS, SHTPOIIHS.
2. YpaBHEHHE TEIUIOBOTO OayaHca, OMNpeesieHHe TEeMJIOBOW MOIIHOCTH CHUCTEMBbI

otomnenus. T CTUJIOIIOCTYIUICHUS B ITIOMCIICHUA.

3. 3amava.



PA3JIEJI 4. BOAOCHABKEHUE, KAHAJIN3ALIUA,
CTPOUTEJIBHBIE CUCTEMbI OXPAHBI BOAHBIX PECYPCOB

4.1. Henu u 3a1a4u BCTYNUTEJBHOI0 3K3aMeHAa, €r0 MeCTO B CHCTeMe MCIIBITAHUS
acnupaHra

4.1.1.0enpl0 BCTYNUTEJBHOI0 3K3aMeHa SBIICTCS UCIHBbITAHUE aOUTYpUEHTOB,
3HAIOIIMX: TEOPETUYECKUE OCHOBBI U HHKEHEPHBIE PEIICHUs CUCTEM BOJHOTO XO035HCTBa
HACEJICHHBIX MYHKTOB, IPOMBIIUICHHBIX MPEANPUITHH U TEPPUTOPUATBHO-TIPOMBIIIICHHBIX
komiuiekcoB (TTIK), coopykeHus u ycTpoiicTBa MOJIy4eHUs BOABI U3 IPUPOIHBIX UCTOYHUKOB, €€
MOJITOTOBKY ISl Pa3JIMYHBIX HYX, TPAHCIIOPTUPOBAHNE K MECTaM MOTPEOJICHHUS, TTOCIICYIONIYIO
00paboTKy MPH HUCIIOJIB30BAHUU B TEXHOJIOTUYECKUX IUKJIIAX, @ TAK)KE€ OTBOJ CTOYHBIX BOJ M UX
OYHCTKY C LEJbIO MPEJOTBPAILICHUS 3arPSI3HEHUS IOBEPXHOCTHBIX U MOJ3EMHBIX BOI.
3agauu BCTYNUTEJIbHOIO 3K3aMeHAa: MpPOBEpKa 3HAHWM aOUTYpUEHTOB M UX TOTOBHOCTh K
HAy4YHO-TIPOEKTHOM M  MCCIIEI0BaTENbCKU-U3bICKATENbCKON  JAESITEIBHOCTH IO  CO3JIaHUI0
YCTPOMCTB M HOBBIX TEXHOJOTHYECKHX PEUICHHH B COOPYXEHHSIX CHUCTEM BOJOCHAOKEHHS U
BOJIOOTBE/ICHUS.

4.1.2. TpeGoBaHMs K YPOBHIO NOATOTOBKHM a0MTYPHEHTOB, NOCTYNAIOIIEI0 B
acCMPaHTypy

AOUTYpPUEHTBI, YCHEIIHO CAABIINE SK3aMEH, TOJIKHBI:

— HMeThb MNpeJcTaBJIeHHe: O PELICHUU Hay4YHBIX M NPAaKTUYECKUX MpOOJeM JTaHHOMN
CHELHaTbHOCTH JJI1 HAPOJHOI'O XO3HCTBA

— 3HATh: OCHOBBI CHCTEM BOJIOCHAOXEHUS U BOJOOTBE/ICHUS, IPUMEHUTENBHO K pacueTy
CHCTEM BOJOCHAOKEHMSI U BOJIOOTBEICHUS

— yYMeTb: NPHUMEHSTHb 3HaHUA, MOJYYEHHbIE MPU HU3YYEHHM IUCLHMILIMHBI B HAY4HO-
UCCJIEI0BATEIBCKOM NE€ATEIbHOCTH.

4.1.3. CBs3b ¢ NpeJIecTBYIOIUMH roCyAapCTBEHHbBIMHU IK3aMEHAMHU

BerynutensHbl  9K3aMEeH B aCHHUpaHTypy MO croenuanbHocTH «BomocHabxeHue,
KaHaJau3alus, CTPOUTENbHbIE CHCTEMBbl OXpPaHbl BOJHBIX PECyYpCOB»» OTHOCUTCS K
npodeccuoHanpHOMY IUKIY 1o crenuanbHocT 05.23.04. — BomocHaOxeHue, KaHaIHU3aIMs,
CTPOUTEINIbHBIE CUCTEMBI OXpPaHbl BOJAHBIX PECYPCOB.

OH o0ecrnieurBaeT JOTHMYECKYIO B3aMMOCBS3b CHAHHBIX paHEe TOCYIapCTBEHHBIX
HK3aMEHOB M0 CIeUalbHOCTH «BonocHaOxkeHne U BOJOOTBEACHHE» HA NPOdecCHOHATLHOM
YPOBHE.

4.2. CopepxaHue BCTYNUTEJIbLHOI0 IK3aMeHa

4.2.1. Pa3gennl DK3aMeHa

Ne n/m Ha3zBanue paszznena qUCHUIUIMHBL

Boponorpedienune

BopocHat:xeHue NPpOMBINLJICHHBIX NPeINPUATHI

BogooTBeneHye H 04MCTKA CTOYHBIX BOJ

BopoorBoasimue cucTeMbl NPOMbIIJICHHBIX NPeINPUATHH

a1l B W N

PexoHCTPYKIMSA HHIKEHEPHBIX CHCTEM M COOPYKEHH I




4.2.2. Bonpochbl BCTYNUTEIbHBIX IK3aMEHOB!

1. Booonompeonenue:
[TpupoaHbIe HCTOYHUKH BOJIOCHA0KEHUS;
Hcnonp30BaHue BOABI 1S 1IeJiei BOJIOCHAOKEHHUS;
Cuctembl BOZOCHA0KEHHUS U PEXKUM UX PabOTHI;
CucreMbl IOAaYU U pacIpeIeICHUs BOIbL;
Y CTpoiCcTBO BOIOIIPOBOIHOM CETH;
BopnozabopHble coopyskeHus;
VYiydiieHue kauecTBa BOJIbL;
VY nanenue npumeceil BoJbpl GUIBTPOBAHUEM;
O6e33apaxxuBaHue;
Je3onopanus;
dTopupoBaHue;
ObecdropupoBanue;
O06e3xene3uBaHue U yMATYEHUE BOJbL;
Bonpocs! mpoekTupoBaHue BOJOOUUCTUTEIBHBIX KOMIIJIEKCOB;
BopocHa0keHne cTpouTeNbHBIX IIOUIAI0K;
CenbCKOX03SIICTBEHHOE BOJIOCHA0KEHHE.

2. Booocnabicenue npomovluiieHHbIX RPEONPUAMUIL:
CucreMbl BOJOCHAOKEHUS TTPEAITPUATHIA,
OxJaxaaroiire yCTpoucTBa CUCTEM MTPOMBIIIIIIEHHOTO BOJOCHA0XKEHNUS;
Oco0eHHOCTH BOJOCHAOKEHUS IPENPUITHIA PA3IMYHBIX OTpaciiei POMBIIUICHHOCTH,
[TpoTuBOMNOX)KapHOE BOJIOCHAOKEHHUE;
Jerasarus Bo10CHaOKEHHUS;
ObecconuBanue U OIPECHEHUE BOIBI;
Y naenue u3 BOJIBI KPEMHEBOW KHUCIIOTHI,
O6paboTtka BoabI st 60pHOBI ¢ KOPPO3UEH U 3apacTaHUEM TPYO U 000PYAOBaHUS CUCTEM
BOJIOCHA0KCHHUS,
O0paboTka oxJaxaaroIIeii BOJIbI,
Bo0oo4rcTHBIE KOMITIIEKCHI TPOMBIIIIIICHHOTO BOJAOCHAOKEHUS;
MeTob1 U cCOOpYKEeHHsI 10 00pabOTKE M YTHIN3AIUUA OCAIKOB;
OuncTka cOPOCHBIX BOJI 3aMKHYTBIX CUCTEM BOJOCHAOKEHUS.

3. Boooomeeoenue u ouucmka cmouHnwvix 600
CXeMBI i CHCTEMBI BOJIOOTBEACHHS;
CtouHBI€ BOJIBI M X KJIaCCHU(DUKAIINS;
OCHOBBI THJIPOJIOTUUECKOTO pacyeTa BOJOOTBOASIINX CETEN, MX YCTPOMCTBO U KCILTyaTaLIHS;
CoopyxeHust Ha BOJOOTBOIAIICH CETH;
CocTaB U CBOICTBA CTOYHBIX BOJ;
Bomoembl 1 X oxpaHa OT 3arpsi3HEHUS] CTOYHBIMHU BOJAMH;
MeTtoibl OUHCTKH U 00€33apaKUBAHUSI CTOYHBIX BOJI;
O6paboTka, 006e33apaKuBaHNE M UCTIOIB30BAHUE OCATIKA;
OO01re METOAbl OYHUCTKH CTOYHBIX BOJI, CHUCTEMBI BOJOOTBEACHUS MaJOHACEICHHBIX MECT H
OTJIEITLHO PACTIONOKEHHBIX O0BEKTOB.

4. Boooomeoosaugue cucmemuvl RPOMbIULIEHHBIX NPEORPUAUTL
BoaHoe X03511CTBO TPOMBIIIIIEHHBIX IPEATIPUATHIL;
[TprieMHHUKH POU3BOICTBEHHBIX CTOYHBIX BOJI;
MeToabl U COOPYKEHHUS 110 MEXaHUYECKOH, (PU3UKO-XUMHUECKON, OMOTOrHYecKoi U TiTyOOoKOiM
OYMCTKH ITPOU3BOJCTBEHHBIX CTOYHBIX BOJ;
MeToapl U COOpYKEeHHsI IO 00pabOTKE OCAIKOB;



MGTOHBI JIMKBU AU IPOMCTOKOB U UX OCAKOB;

[ToBTOpHOE WCTONIB30BAaHUE BOIBI HA MPOMBIIUICHHBIX MPEINPUATHIX U CO3JaHUE 3aMKHYTBHIX
crcTeM 000POTHOTO BOJIOCHA0KEHMUSL.

TexHOIOTHYECKHUEe CXEMbl OYUCTKM CTOYHBIX BOJI TPEANPHATHN OTIENBHBIX OTpaciel
MMPOMBIIIJICHHOCTH.

5. PeKoHCmpyKyus uHMCEHEPHBIX CUCIEM U COOPYHCEHUIL
AHaJIM3 COOPYKCHHI 110 OYHCTKH MPUPOIHBIX M CTOYHBIX BOJI,
OcHOBHBIC HANIPABIICHUS U METOJIbI HHTEHCU(DUKAIUN PAOOTHI COOPYKEHH 110 OYUCTKE CTOYHBIX
BOJl M1 00pabOTKE OCaKOB;
[TpoekTHBIE penIeHUs M0 PEKOHCTPYKIIUU U HHTEHCU(PUKALINN PAOOTHI OYUCTHBIX COOPYKEHUH.

4.2.3. CTpykrypa OnjieTa 1 KPpUTePHUH OLEHKH

Ha BbimonHeHue 3x3aMeHaniuoHHON paboTbl otBoauTea 1 waca (60 MunyT). Kaxkabiit
OWJIET COJEPIKHUT BOMPOCHI M3 5-TH BBIIICTICPEUNCIICHHBIX pa3/ienoB. PaboTa BBITIOIHICTCS B BUJIC
pa3BEpHYTOTO IMHUCBMEHHOTO OTBETa Ha BOMPOCH OwWieTa W OICHUBACTCSA MPEAMETHOM
KOMUCCHEM, B COCTaB KOTOPOIl BKJIIOUEHBI Beylue crenuanuctel kKadenpsl BB - mpodeccopa u
JOIIEHTHI PpakynbTeTa MHKEHEPHBIX CUCTEM H IIPUPOJTOOXPAHHOTO CTPOUTEIHCTBA.

DK3aMeHalmoHHas padoTa onenuBaetcs o 100 - GaybHOM cucTeme.

4.2.4. Kputepuu ouieHKH NpHBeAeHbI B Ta0JIM4YHOI (popme.

Onenka B| Kputepuu oleHKH BBHITIOJTHEHHOTO 3aIaHUS
Oaymax
100 [IpencraBneHbl pa3BepHYThIC, YSTKHE OTBETHI HA OCHOBHBIC BOIIPOCHI OMIIETa 110
5-TU paszJienam
80 [IpencraBieHbl OTHOCHUTENBHO pa3BepHYTHIE, YETKHME OTBETHI HAa OCHOBHBIE
BOIIPOCHI OWJIeTa TI0 5-TH pasjienam
60 [IpencraBieHbl OTHOCHTEIBHO pa3BEpHYTHIC, YETKHE OTBETHI HAa OCHOBHBIE
BONPOCHI OMiIeTa Mo S5-TH pasjenaM, MPU ITOM HEKOTOPBIE OTBETHI PACKPBITHI HE
TTOJTHOCTHIO
40 [IpencraBieHbl OTHOCHTENBLHO pa3BepHYTHIC, YETKHE OTBETHI HAa OCHOBHBIC
BONPOCHl Ouneta mo 3-4 pasjenam, MpU 3TOM HEKOTOpbIE OTBETHI PACKPBHITHI HE
MTOJTHOCTHIO
20 [IpencraBieHsl Mano pa3BEepHYThIE OTBETHI HA OCHOBHBIE BOIIPOCHI OuIeTa mo 2-3
paszzenaM, Ipyu TOM HEKOTOPBIC OTBETHI PACKPBITHI HE MMOJIHOCTHIO
0 [IpencraBicHHBIE OTBETHI HE PACKPHIBAIOT OCHOBHEIE BOITPOCKHI OMiIeTa

4.2.5. Utorosbliii kouTpoab — DK3AMEH
Cnmcok pekoMeHyemMoii JJuTepaTypsbl

1. Aopamos H.H. Bonocnabxenue. M., Ctporiuzaar, 1982.

AnexceeB JI.C. Vinyumenue kauectsa Markux Bog. M.: Crpoiinznat, 1994. - 150 c.

3. Amekcees M. U., KapmazunoB ®. B., KypranoB A.M. I'mgpaBnumueckuii pacder cereit
BostooTBeeHus. Y.1: 3akonomepHocTH BHKeHuUs xkuakoctu C.-IlerepO. roc. apXuT.-CTpOUT.
yu-T, CII6., 1997. - 128 c.

4. Anexcees M. U., KapmazunoB ®. B., KypranoB A.M. I'mapaBiauueckuil pacder cereit
BonooTBenenus: Crpas. mocodue. Y.2 : Pacuernsie Tabmuier C.-TletepO. roc. apXuT.-CTPOUT.
yH-T, CII6., 1997. - 362 c.
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

beneuxkuit b.®. TexHosoruss U OpraHu3alusl CTPOUTENILCTBA BOJOIPOBOIHBIX U
KaHaJIM3alMOHHBIX ceTel u coopyxenuil: M.: Ctpoinszaar, 1992. - 444c.

Bona nutbeBasi: Meroasl ananuza: [CO. roc. crangapros]: 'OCT 2874-82 u ap. - M.: U3a-Bo
CcTaHaapToB, 1994. - 226 c.

BopooTBeneHne M OYMCTKA CTOYHBIX BOJA: YUYEOHHMK Ui CTYACHTOB BY30B IO CIEIl.
"BomocHabxenne u BonoorBeacHue" SxosneB C.B, Kapenun f.A. Jlackos 0. M. Kanuiyn
B. U. - M.: Crpoiinznar, 2002. - 592 ¢

Bonocnabxxenne u BomootBeneHue: Hapyxk. cetm um coopyxkenus: Cnpas. / Penmun b.H.,
3anopoxen C.C., Epecio B.H. Iloa. pen. b.H.Penuna. - M.: Beicur. mik., 1995. - 431 c.:
l'opmiun  W.B., MapkoB ILII. 3aMkHyTble  CHCTEMBI  arpapHO-NPOMBIIIIEHHOIO
BOJIONOJIB30BaHus. - M.: Arponpomusaart, 1991. - 272 c.

HNmxenepHoe obopynoBaHue 37aHUN U coopyxkeHui: DHumkia. / AnekceeB B.C., Anekcees
JL.C., Antynun [.W. u np.; Peaxoin.: C.B.fIkoBneB (ri.pen.) u np. - M.: Crpoituznar, 1994. -
510c.:

Kamunyn B. U.,JlackoB FO.M. I'uapasnuka, BogocHa0xeHHE U KaHaiau3anus: Yued. nocodue
JUISL CTYyZIEHTOB BY30B Mo cren. "[Ipom. u rpaxna. ctp-Bo" - 4-e uzn., nepepad. u gom. - M.:
Crpoiinzaar, 2003. - 398 c.:

Kaproxuna T.A., UypbanoBa WM.H. Xumus Boael u MukpoOuoiorus: J[ias cmoe.
"DKcruryaranust 000py/l. ¥ CUCTEM BOJIOCHAOXKEHHS U BOJOOTBeeHUA" - 3-¢ U3I., epepad. u
nor. - M.: Crporuzaart, 1995. - 209 c.

KypranoB A.M. Bopmo3zabopHble COOpPYKXEHHS CHCTEM KOMMYHAJIBHOTO BOJOCHAOKEHUS:
VY4el. mocobue amsi CTyIeHTOB By30B 1o cTpouT. cren. C.-IleTep0. roc. apXuT.-CTpOUT. YH-T.
- M.: ACB; CI16.:CII6I'ACY, 1998. - 246 c.: un.

Makapoa H.B. Hudopmaruka: YueOnwmk.- 3-¢ mepepad. Mszn./Ilox. pea. mpod. H.B.
Makaposoii.- CI16.: ®unaHchl U cratuctuka, 2011.

Haiinenko B.B., TI'ybanoB JI.LH. Oumcrtka u yTuiaM3anusi NPOMCTOKOB TalbBaHMYECKUX
MIPOU3BOJCTB. Hwxeropoackunii roCcyJapCTBEHHBIN ApPXUTEKTYPHO-CTPOUTEIBHBIN
yausepcuteT. Huxuuit Hosropoa. 1999. 368c.

Huxomamze TI.U.,ComoB M.A. BogocnaGxenue: VYueO. s CTYIEHTOB BY30B IO
HanpasieHnuto "CrtpoutensctBo”, cmen. "BogocHaOxenue u BoJgooTBeneHHE" M.:
Crpointuznar, 1995. - 688 c.:

CogetoB b.4. Mudopmarmonnas texnonorus. — M.: Beicias mkona, 2005.

CrpoutenbHble HOpMBI U npaBuia. Bonocuadxenue. Hapyxusle cetn u coopykenus. CHull
2.04.02-84. M.. Ctpoiiuznat,1985.

CrpoutenbHble HOpMBI U TnpaBwia: Kanamuzanus. Hapyxubie cetu u coopyxenust. CHull
2.04,03-85. M_,IIUTII I'occtpos CCCP, 1986.

[lleBenes @®. A. Tabmumbl a8 THUIPABIMYECKOTO pacyeTa BOJOMPOBOJIHBIX TPYO:
Crpas.nocobue - 7-e u3., nepepad. u jom. - M.: Ctpoiinznat, 1995. - 172 ¢

21. Slxones C.B., Kapenun f.A., JlackoB FO.M., Bopornos 10.B. OuncTka mpou3BOACTBEHHBIX

NN E

crouHbIX Boa. M., Ctpoiinzaar.1990
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PA3JIEJI 5. CTPOUTEJIBHBIE MATEPHUAJIBI U U3IEJIUSA

5.1 OcHOBHBIE OJIOKEHUSA

O030p pa3BuUTUS HAyKH, HPAKTUKA MPOU3BOJICTBA M TNPUMEHEHHUS CTPOUTEIBHBIX
MmarepuanoB. Pa3BuTue NPOM3BOACTBA MAaTE€pHUalOB, O0ECIEYMBAIOLUIMX YCKOPEHHE HAay4dHO-
TEXHUYECKOI'O IIporpecca B CTPOUTEILCTBE, YMEHBUICHUE MAaTEPUAJIOEMKOCTH, ITOBBIIICHHUE
KauecTBa, DJKOHOMHIO 3aTpaT TpyAa M TOIUIMBHO-DHEPIeTUYECKUX pecypcoB. TexHuko-
HKOHOMHUYECKOE U 3KOJIOTMYECKOE 3HAYEHUE UCIIOJIb30BaHUA OTXOA0B IIPOMBIIIIJIEHHOCTH.

PaGora MarepuanoB B KOHCTPYKLUSX, AEHCTBHE HArpy3oK, (QHU3MKO-XUMHUYECKUE MU
TEIUIOBBIE BO3CUCTBUS cpeabl. BbiOOp MarepuanoB Ui pa3iMyYHBIX YCIOBUH CIyXObl. Poib
CTaHJApTU3aLMH, YHU(DUKALIMY U KOHTPOJIS KadyecTBa MPOLYKIIHH.

OcHOBHBIE CBEIECHMS O CTpOoeHUU BemectBa. CBA3b CTPOEHUS MaTrepuala C €ro
cBoiictBamu. CBoMcTBa (IIOKa3aTelaM KauyecTBa) CTPOMTEIbHBIX MaTepHasioB, (HaKTOPHI,
BIMSIOLIME HAa CBOICTBa, B3aUMOCBSI3b CBOMCTB. OCHOBHBIE (PAKTOPbI M CXEMbI BO3MOXKHOI'O
paspylleHMslT MaTepualoB. MeToasl HUCCIEJOBaHMS CBOWCTB CTPOUTENBHBIX MaTEpHAJIOB.
MaremaTtrueckue METO/Ibl AHAJIA3A PE3YyJIbTaTOB UCIIBITAHUM.

5.2 llpupoaHble KAMeHHbIEe MATEPHAJIbI M H3/1eJIUS

I'enetnueckas kiaccu@ukanus TOpHBIX 1mopoja. CBOWCTBA TOPHBIX MOPOJ], 3aBUCUMOCTh
CBOMCTB OT CTPOEHHUS M NPOUCXOKICHUsI. OCHOBHBIE METOABI MOJIYYEHHS] U BUIBI IPUPOIHBIX
KaMEHHBIX MarepuanoB. DHU3MYecKoe M XMMHUYECKOE BBIBETPUBAHME KaMHEH M MEpbl II0 MX
3amure. KoMIuiekcHOe HCoIb30BaHNEe OTX0/A0B OT 00paOOTKU OPHBIX MOPO/I.

5.3 Heopranuueckue Bsi’Kylye BellecTBa

Knaccudukanusa. CrnocoObl OIEHKM OCHOBHBIX CBOMCTB. XMUMHUYECKUNW W MUHEPATbHBIN
cocTaB, cBoicTBa. DAKTOPHI, ONPEIETAIONIME CBOMCTBA BSIKYILETO.

Teopus TBepAeHHS BsDKYIIUX BemecTB. DOU3NKO-XMMHUYECKHE OCHOBBI MOJYYEHHS
BSDKYIIMX BEIIECTB C Pa3JIMYHBIMHU CBOMCTBAMU.

BoznyiiHble BsDKYIIME BEIECTBA: U3BECTb, IMIIC. TEXHOIOTHS MOIYYeHHs, 0COOEHHOCTH
CBOMCTB M mnpumeHeHue. [loBbllIeHME BOJOCTOMKOCTH THUIICA, THIICOLIEMEHTHOIYIIIOJIAHOBOE
BsoKylee. JKuakoe CTEKI0, KUCIOTOYMOPHBIM KBaplEBBbIH LEMEHT, MarHe3uajibHOE BSKYILEe
BEIIECTBO.

[Toprnannuement. Cyxof M MOKpBIH C€Hoco0 NPOU3BOACTBA, BONPOCHl SKOHOMHHU
TEIJIOBOM HEPTUU, XUMUKO-MUHEPATIOTMUECKUH COCTaB KIMHKepa. OU3NKO-XUMUUYECKHE OCHOBBI
cxBaTbiBaHUsl U TBepAeHHs. CTpyKTypa U CBOICTBa LIEMEHTHOro Tecta U KaMmHA. OCHOBHbIE
(dakTophl, BIAMSIONINE HA CBOMCTBA IIEMEHTA. YCKOPEHHUE TBEPACHUS, MEPhl MPEAyNpeKICHUSI
Koppo3uu. PasHOBUIHOCTH MOpTiaHAlieMeHTa (ObICTpOTBEpACIONINH, cynbdaTrocToiikue, Oenblit
U IpyTHE).

Poner  muHepanmbHBIX  1100aBOK B 1ieMeHTe. [lymIonaHOBBIM  MOPTIIAHIIEMEHT.
[[InakonopT/IaH/ILIEMEHT.

OcoOble BHIbI IIEMEHTOB: BBICOKOTJIIMHO3EMHUCTBIN, MNIMHO3EMUCTBINA, pacIIupsIIOIIMACS U
0e3ycaOuHbIN IEMEHTHI, HaNpsralonuil neMenT. [Ilpumenenue.

@docdarHple U IUIAKO-IIETOYHBIE BSKYIIME, MX MpuMeHeHue. IlepcrexkTuBa pa3BUTHA
MPOMBILIUIEHHOCTH BSDKYIIUX BEIIECTB.

Bsoxymue Ha OCHOBE MPUPOTHBIX M TEXHOTCHHBIX CTEKOJI, UX TIPUMEHEHHE.



5.4 BeTOHbI HA HEOPrAaHNYECKUX BSUKYIIMX BelleCTBaxX

Knaccudukanmss 6eronoB. Matepuanbl mis OetoHa. TpeOGoBaHHS K 3alOJHUTEIISM.
3amoMHUTENN M3 MPOMBIIUICHHBIX OTXOMOB. XHMMHYECKHE [T00aBKU: IUIACTU(PHUIMPYIOLIHE,
BO3/IyXOBOBJICKAIOIINE, YCKOPUTEIU TBEPACHHS, KOMILJICKCHBIE, TPOTUBOMOPO3HBIE.

Crtpykrypa, peoiiorus W CBOWcTBa OeToHHOU cmecu. CrHoOcOoOBI OIICHKH, BIUSHHE Ha
cBoiicTBa OeTOHHOW cMecu pa3nuuHbIX (hakTopoB. [Imactudukaropsl. CrocoObl YIIIOTHEHUS
OETOHHOM cMecH.

CrtpykrypooOpa3zoBanue OetoHa. Ponp memeHnta u 3amonnHutens. TBepaeHue OeToHa B
pa3ianuHbIX ycaoBusax. CTpykTypa O€TOHa, HOPUCTOCTD.

OcHoBHbIE CBOWCTBa O€TOHA: MPOYHOCTH, 1eOPMATUBHOCTD, OJTHOPOJAHOCTb, CTOMKOCTb.
Knaccer mo mpounoctu 6erona. OcobeHHoctu paboTel OeroHa mojn Harpy3koil. CoBpemeHHas
Teopusl MPOYHOCTH OeToHa. BiusiHMe cocTaBa U CTPYKTYphl OeTOHA Ha ero coiicTBa. Kopposus
O6erona u xkenezo0eroHa. CTOMKOCT, O€TOHa B pa3IMUYHBIX  YCJOBUSAX  CIIY>KOBI
Mopo30CTONKOCTbD.

Tsoxenbie OeTOHBI A7l pa3HBIX yCIOBHU JKcrutyatanuu. OmpeneneHne cocraBa OeToHa.
CniocoObI KOHTPOJIS KauecTBa OeToHa. [IyTu s5koHOMUM 1IeMeHTa B OETOHE.

Jlerkue 6etonbl. OCOOEHHOCTH CTPYKTYPBI, CBOMCTB U TEXHOJOTHH. Teopus MPOYHOCTH.
beroHbl Ha MOPUCTOM 3aMOTHUTENE U UX PA3HOBUAHOCTH. OCOOCHHOCTH TEXHOJIOTHH U CBOMCTB
HNOpUCTBIX 3anojHuTenedl. Suencteie OetoHbl. KpynHomopuctsie OeroHsl. IlepcnexTrBbl
pa3BUTHUSA JeTKUX 0eTOHOB. Mcroab30BaHNEe TEXHOTEHHBIX OTXO/IOB.

CrnenpanbpHple BUIBl OCTOHOB: THAPOTEXHHYECKHH, JJS 3alIUTHl OT PAJAUOAKTHBHOTO
W3IIy4EHHUS], )KAPOCTOUKUHN, JOPOKHBIA U KUCIOTOCTOMKHIA.

CunukaTHbie 0€TOHBI ABTOKJIABHOTO TBEPJICHUS.

CrtpoutenbHbIe paCcTBOPHI, UX COCTaBbl, CBOICTBA, 0COOEHHOCTH PUMEHEHUSI.

MomnonutHbii 6eToH. OCOOEHHOCTH TEXHOJIOTMM MPUMEHEHUS MOHOJUTHOTO OeTOHa B
3UMHUN IEPUOJ U B CYXOM >KapKOM KIIMMaTe.

Vayumenue  CBOMCTB  OeToHa  mocieayromeid  o0paboTkoi.  beToHOMOIMMEPHI.
[TonumeprieMeHTHBIE OETOHBI U MIIACTOETOHBI. VX MpuMeHeHue.

5.5 Kenezo00eTon. Hasnayenue apmatypbl B 6eToHe

Pa3zButue nmpOMBIIIIEHHOCTH CTPOUTENBHBIX KOHCTPYKIMHA M Aetaneid. OCHOBHbIE BUJbBI
KEJIe300€TOHHBIX W OETOHHBIX  KOHCTpykuui. TpeOGoBaHuMs K HHMM: JIETKOCTb U
KPYITHOPa3MEepHOCTb, CHMKEHHE MATEepPUaTOEMKOCTH W CTOMMOCTH, IIOJHas 3aBOJICKas
TOTOBHOCTh,  TOBBIIIEHWE  JIOJTOBEYHOCTH W APXHUTEKTYpHOH  BBIPA3UTEIHLHOCTH.
[TpenBapuTenbHO-HANPSKEHHBIE )KEI€300€TOHHBIE KOHCTPYKIIHH.

WNuTeHcnpuKamuss TEXHOJIOTHH M CXEMBl IPOHM3BOJICTBA IKEIIE300€TOHHBIX H3ICIIHA.
OCHOBHBIE TEXHOJOIMYECKHE OIEpalliy: IepeMellrBaHue OETOHHON cMecH, (OpMOBaHHE U
TBepaeHue. [loonepamoHHbIi KOHTPOJIb TPOU3BOACTBA. [IyTH YyCKOpEHHS HAyYHO-TEXHUIECKOTO
nporpecca B TEXHOJIOTUU COOpHOTO sxene300eToHa. HoBble apdexTrBHbBIE CIOCOOB! (hOpMOBaHHUS
U TEIUIOBOH 00pabOTKHM, DKOHOMHS MAaTEPHUATbHBIX, TPYIOBBIX W TOILTMBHO-YHEPTETUUYCCKUX
pecypcoB. Busl oTaenku 1 06JUIIOBKYA HAPY>KHBIX TIOBEPXHOCTEH.

Oco0eHHOCTH TPOU3BOJICTBA U3/IETUH U3 0COOBIX BHIOB 0€TOHA: CUIIMKATHOTO, TYEUCTOTO
U JIpYTHUX.

5.6 Kepamuueckue U miiaBjeHble MATEPHAJIbI M U3/1€JIHS

CBolicTBa TJIMH KaK CHIPhS I K€PaMHUUECKUX H3Aenui. PU3MKO-XUMUYECKHE OCHOBBI
MpPOU3BOJCTBA  KepaMuku. JloOaBKM, TpUMEHsSEeMble B  TPOU3BOJCTBE  KEPAMHUKH.
[IpuHUIMTIMAaTBPHBIE OCHOBBI CYIIKM H OOXHTra, BIMSHHE OJTHX TIPOIECCOB HAa KadeCTBO
kepamuuecknx wuzaenuil. Kmaccuduxamms kepamuueckux usnennii. CTpyKTypa W CBOHCTBA
CTPOUTENLHON KepaMuku. IlnmacTudeckuii, Cyxoil ¥ TUIMKEPHBIA CIOCOO W3rOTOBICHUS
KEPAMUYECKUX U3JETUN.



CreHOBBIC MaTepuaibl: KepaMUYEeCKUl Kupmud, d3Q(EKTUBHBIE KEPAMUUECKUE W3JICIHSL.
W3nemus ans mosnoB u oOimmoBku. TpyObl. Yepernmia. CaHTEXHUYECKHE U CIICIIHAIbHBIC
usnenus. Meroasl J€KOPUPOBAHUS U3ICIIAN.

[lepcnekTHBBI pa3BUTHSI KEPAMUYECKOW ITPOMBILIIIEHHOCTH.

Crexno u crexisHHble uzgenus. CocraB, CTPYKTypa M OCHOBHBIE CBOMCTBa CTEKJA.
OU3NKO-XUMUYECKHUE OCHOBBI MPOU3BOACTBa. OOBIUHOE CTPOUTEIBHOE CTEKJIO, CIelHaTbHbIC
BUJIBI CTPOUTENBHOTO CTekia. CrocoObl MOBBHIMIEHUS MPOYHOCTH CTEKJIA. BUIBI CTEKISHHBIX
W3JIeNIUi, TPUMEHSAEMBIX B CTpOUTENbCTBE. CUTAIBI, HIJTAKOCUTaLIbl. KaMeHHOe IUThe.

5.7 CuiiMkaTHble U ac00LeMeHTHbIe U316 TN

CunukaTHble U31€NHs aBTOKJIABHOTO TBEPACHHUS, COCTaB, TEOPHs aBTOKIABHOIO CHHTE34,
BUABl W3JENUH, CTPyKTypa U cBoiicTBa. CHIMKATHBIA KUPIUY, CHUJIMKATHbIE OETOHBL
JlocTOMHCTBA M HEAOCTATKU CHIIMKATHBIX MaTEPUAJIOB.

AcboniementHble u3genusi. Ceippe. DUBHKO-XUMHYECKHE OCHOBBI IPOHM3BOJICTBA.
OcHoBHBIE TexHOJOrHUeckue cxembl. OcobeHHocTH CBOWCTB. OCHOBHBIE BHIbl M3IEIUH U
BakHeimne TpeboBaHnuss K HuUM. Ilytm pa3BuTus acOECTOLIEMEHTHBIX M3IENUH, HUX
3 PEKTUBHOCTB.

5.8 Oprannyeckue BSZKyLMe BellIeCTBA M MAaTEPHAJIbI HA X OCHOBE

Knaccugukanus opraHn4eckux BsDKYIIMX BeIIECTB. BUTyMBI, MX coOCTaB, CTPYKTYpa,
cBoiictBa. Jlertu. YiydiieHue CBONCTB OMTYMOB nonumepamMu. OU3NKO-XMMHYECKHE OCHOBBI
HOJIy4EHHUsI CTPOUTENIbHBIX MaTE€PUaIOB Ha OCHOBE OUTYMOB.

'uapon3onsaroHHbIe MACTUKH U pacTBOpHI. Kitesmue MmacTiku. AcdanbToBeie OETOHBI U
pPacTBOPBL: COCTaB, OCOOEHHOCTH CTPYKTYPbI, CBOMCTBA, TEXHOJIOTHS U IPUMEHEHHE.

KpoBenbHble MaTepuanbl: NEpraHuH, pyOepous, Toib, U301, CTEKIOPYOepou U Ipyrue.
Crioco6bI nostyueHust, CBOMCTBA, 0COOEHHOCTH TPUMEHEHUSI.

5.9 llosMMepHbIe MaTePHAJIbI

Knaccudukanus nmoinuMepHbIXx MaTepralioB, IPUMEHSEMBIX B CTpouTenbcTBe. OCHOBHBIC
KOMITIOHEHTBI TUIACTMACC: CBSI3YIOIIME, HAMOJIHUTENH, CIeNHalbHble J00aBku. @DuU3MKO-
XUMHUYECKHE OCHOBBI IMOJYYCHHUS W TEepepabOTKU MOJUMEPHBIX MAaTEpPHAIOB B CTPOUTEIHCTBE.
OCHOBHBIE CBOWCTBa MOJUMEPOB, MX O0COOCHHOCTU. CBs3b CBOWMCTB C COCTaBOM M CTPYKTYpPOH
Marepuaa.

OcHOBHBIE BHJBl TOJUMEPHBIX MAaTEPUAIOB: OTACIIOYHBIC, TUIPOU3OJISIIIUOHHBIE,
TEIUIOU30JISIIIMOHHBIE, TEPMETU3UPYIOLIUE MaTepHAIIbl, CAHUTAPHO-TEXHUYECKUE U3AENHs, TPYOBI,
¢buTuHTH, QYypHUTYpA, TUICHKH, TTOTOHAKHBIC U3/IEHS, MaTePUaJIbl ISl TIOJIOB, TTOJIMMEPOSTOHBI.
TexHonorus nmonmuMepoeToHoB. KOMIO3UIIMOHHBIE MTOJIMMEpHBIE MaTepraibl. CTEKIOMIACTHKH.

CBapka noJiMuMepHbIX MaTepranoB. CHHTETUYECKHUE KIICH.

CrapeHre TOTUMEPHBIX MATEPUATIOB M MEPHI IO YBEIHUYEHUIO HMX CPOKa CIIYXOBI.
Toxcukonorndeckue cBoMcTBa. I10BBIICHNE TEINIOCTOMKOCTH H OTHECTOMKOCTH.

Pe3nno-TexHnueckne u3aenus, NpUMeEHsIEMbIE B CTPOUTENBLCTBE.

5.10 Tenion30/SIIMOHHbIE M AKYCTHYECKHE MATEPHAJIBI U U3/1eTUsl

CTpykTypa M CBONCTBa TEIJIOM3OJALMOHHBIX MaTepuanoB. DU3MKO-XMMHUYECKHE H
TEXHOJIOTUYECKHE OCHOBBI TIOJYYEHHUS BBICOKONOPHUCTBIX MAaT€pUaJOB C BOJIOKHUCTOM,
3epHHUCTOM, SYEHCTOM M KOMOMHMPOBAHHOW CTPYKTypod. OpraHuyeckue TerIOU30JIALUOHHBIE
MaTepHabl: OCHOBHBIE BHJbI, HUX CBOICTBa, 0COOEHHOCTH IpuMeHeHHus. Heopranmueckue
TETUIOM30JISIIIMOHHBIE MaTepUallbl: OCHOBHBIE BUIBI, TEXHOJIOTHS, CBOICTBAa, OCOOCHHOCTH



IIPUMEHEHHUS. [Tytn YIIy4LIEHUS CBOICTB TEIUION30JISILIMOHHBIX MaTEepUaJIoB.
BricokoTeMneparypocToikue Marepuansl. Ponb Temnon3omsuuu B 3KOHOMHUHM TOIUIMBA U
HHEPropeCypCcoB, CHUKEHUE MAaTEPUATIOEMKOCTU CTPOUTENILCTBA.

AxycTudeckue Marepuaibl: OCOOEHHOCTH CTPOEHHUS, (PU3UYECKHE OCHOBBI PabOTHI.
3BYKOMOTJIONIAIOIINE MaTEpUaNbl: OCOOCHHOCTH CBOMCTB M NMPUMEHEHUS. 3BYKOM3OJSIIMOHHBIC
MaTepHaibl: OCHOBHBIE BUJIbI, UX CBOWCTBA U IIPUMEHEHHUE.

5.11 JlakokpacoyHble MATEPHAJIBI

OU3NKO-XUMUYECKUE OCHOBBI IIOJY4EHHs JIAKOKPACOYHBIX MaTepuanoB. (OCHOBHbBIE
KOMIIOHEHTBI: IIMTMEHTHI U CBA3YIOLME, UX CBOMCTBA. KpacouHble COCTaBbl ¢ HEOPraHMYECKUMU
CBSI3YIOILMMH U KJIIESIMH U3 NIPUPOJHOrO chipbs. Onngel 1 MacisHble Kpacku. Kpacku Ha ocHOBe
noyimMepoB. Jlaku u smaneBble Kpacku. KpeMHUMOPraHMYeCKHUe JIAKU U KPaCKH.

[IpuMeHeHnEe pa3nUYHBIX KPACOYHBIX COCTABOB B CTPOUTENBCTBE.

[IyTn ynydmenus KayecTBa U J0OJITOBEYHOCTH KPACOYHBIX ITOKPBITHA.

5.12 JIpeBecHble MaTepHAJIbI

OCHOBHBIE JPEBECHBIC IMOPOJBI, MPUMEHSICMBIE B CTPOUTEILCTBE, OCOOCHHOCTH WX
cTpoeHust U cBoicTBa. [Iopoku npeBecHHBl. 3aBUCUMOCTb CBOMCTB JPEBECHHBI OT €€ CTPOCHUS U
BJIQXKHOCTH. MephI 110 3alUTe OT THUCHHUS U BO3rOpaHus. MaTepuaibl, H31IUs U KOHCTPYKIIUU
U3 JApeBecuHbl. [yOokas mepepabOTKa JPEeBECHHBI C IENbI0 IOJHOTO HCHOJIb30BAaHUS
JIECOPECYPCOB.

Marepuansl Ha OCHOBE APEBECHHBI: (haHEpa, IPEBECHOCIOUCTHIE TUIACTHKH, apOOIUT U
npyrue. Kieenple w3aenus U3 ApeBeCHHBI. PanmoHambHBIE 00JaCTH NMPUMEHEHUS JPEBECHBIX
MaTepuasoB B CTPOUTENBCTBE: MMyTH YIYUIIEHUS UX CBONCTB.
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PA3JIEJI 6. THAPOTEXHUYECKOE CTPOUTEJBCTBO

6.1. OcHOBHBIE dTanbl Pa3BUTHA THAPOIHEePreTHKH. CXeMbI
Co3nanus Hanopa. Boroxpanuianina

6.1.1. Dtambl pa3BUTUS THIPOMAIIMHOCTpOeHUs. (OCHOBHBIE OTambl W MPOOIEMBI
TUPOIHEPTeTUYECKOro cTpouTenbctBa B Poccun. OcCHOBHBIE CXEMbl CO3JaHMSI HAIopa,
3JIEeMEeHTHI BojonpoBosiiero Tpakra ['9C.

6.1.2. Bomoxpanunumia. OCHOBHBIE THIIBI M IapaMeTphl, BUJbI HAmoOJHEHUs. Pacder
rIIyOuHBI CPaOOTKU BOJOXPAaHIIIUIIIA.

6.2. PerysimpoBanue pe4yHoro croka. O60cHOBaHNe MOIIHOCTH

6.2.1. OCHOBHBIEC BUBI PETYIUPOBAHHS PEYHOTO CTOKA. MIHTerpaibHas KpuBasi CTOKa, e
cBoMicTBa. PacueTsl MHOTOJIETHEIO PEryJMpoBaHMs CTOKa. Pacyer rogudHoro peryiupoBaHUs
CTOKa. DHEpreTUyecKas CUCTEMa, €€ OCHOBHBIE 3JIEMEHTHI. Pe3epBbl JHEPreTUYECKON CHUCTEMBI.
Pa6ota I'DC B sneprocucreme. CyrouHO€ peryiupoBaHue. AHAIM3UPYIOIIas KpUBas CyTOYHOIO
rpaduka Harpy3ku. Pacuetsl cyrounoro perynupoBanus. HenenbHoe peryaupoBaHue.

6.2.2. OcHOBHbIE SHEPreTUYECKUEe MoKa3aTeau TUIPOIHEPreTHYecKux ycraHoBok (I'9Y).

OxoHomuueckue mnokazaresnu ['DC. DkoHoMHUeckoe 0OOCHOBAHME YCTAaHOBJIEHHON MOILIHOCTH
I'2C.

6.3. TypOunnoe o6opynosanue 'Y

6.3.1. IlpuHuunuansHas cxema ruapoMaiinH. Knaccudukanus ruapoTypOuH, ux obiactu
[IPUMEHEHHUSL.

6.3.2. OCHOBHBIE 3JIEMEHTHI THIPOTYPOUH.

6.3.3. Harop, MOIITHOCTH 1 DHEPTHUS BOJIOTOKA, TypOuHsI, arperara, ' 9C. [lorepu sueprun.

6.3.4. OcHoBbl mNOMO0OMS THUAPOTYpPOMH, NpuBeAeHHbIe mNapameTprl. [lopsnok moxbopa
TUIPOTYpOUH.

6.3.5. Pacuet 30HbI paboThI TypOMHBI. PacueT OCHOBHBIX MapaMeTpoOB THAPOTYPOHH.

6.4. TypOunHbBIC KaMepbl
U Ipyrye 3JIeMeHThbI IPOTOYHOI YaCTH T'HAPABIHYECKUX TYPpOUH

6.4.1. O0mue cBefeHUs 0 TYpOMHHBIX KaMepax. Y HUPHUKAIHS CIUPATBHBIX KaMep.
6.4.2. Cratop TypOunsl. Hanpasnsromuii anmapar.

6.4.3. ['mapoMexaHHMUYECKHI pacyeT CIUpaIbHBIX Kamep.

6.4.3. Kamepa pabouero koneca.

6.5. OrcacpiBalomue Tpyobl
6.5.1. Haznauenue oTcachIBaloNUX TPyO, UX TUAPABINYECKHE U SHEPreTUUECKHE KauyecTBa.
6.5.2. Tumbl oTcachBaOIUX TPYO M X pa3MephI.
6.5.3. YHudukamnms orcachlBamux Tpyo.
6.5.4. DHepreTHyeckoe 000CHOBaHNE OCHOBHBIX MTAPAaMETPOB OTCACHIBAIOIINX TPYO.

6.6. KaBpuranusi 1 KaBUTAIHOHHASI DPO3US

6.6.1. YcnoBusi BOSHHMKHOBEHHS KaBUTAIIMH U IPUPOJIA KABUTAIMOHHON 3PO3UH.
6.6.2. Koapurment kaBuTaruu, 10mMycTUMasi BICOTa OTCAChIBAHUS THAPOTYPOUHBI.



6.6.3. O6opynoBaHKe U METOAMKA ONpeAeTaeHus KodppurenTa kaputau. KapuranoHHsie
XapaKTEPUCTUKU TYpOUH.

6.6.4. KaBuranmuss B MOBOPOTHO-JIONACTHBIX, panuanbHO-OCEBBIX W KOBILIOBBIX
THAPOTYpOUHAX.

6.6.5. OcHOBHBIE (haKTOPHI, BIUSIONINE HA MHTCHCUBHOCTH KaBUTALIMOHHOM SPO3UH.

6.6.6. Mepbl 60pbObI C KABUTAIIHEH.

6.6.7. MexayHapoaHbIE pPEKOMEHJAIMU 10 OLEHKE KaBUTALMOHHBIX pa3pyIICHUI
THAPOTYPOMH ¥ HACOCOTYpPOUH.

6.6.8. Onpenenenue oTMETKH pabodero Koieca TypOUHBIL.

6.7. HoMeHK/1aTypa KPYNHBIX THAPOTYPOUH

6.7.1. O6mue cBeneHus.

6.7.2. HomeHkIaTypa BepTUKAIBHBIX M IIOBOPOTHO-JIONACTHBIX OCEBBIX U PaaHaIbHO-OCEBBIX
THIPOTYPOUH.

6.7.3. Homenknarypa KancyJlbHbIX, IMarOHAIBHBIX U KOBLIIOBBIX THAPOTYPOUH.

6.7.4. Crapmaptusanus 1 yHU(PHUKAIKS THAPOTYPOMHHOTO 000PYIOBAHHMS.

6.7.5. Macca ruznpotypOuH.

6.8. XapakTepucTuku ruipoTypoOuH

6.8.1. MexayHapoaHble PEKOMEHIAUU MO MOJCIBHBIM HPUEMO-CAATOYHBIM HCIIBITAHUSIM
THAPaBINICCKUX Typ6I/IH

6.8.2. TunoBble yHHBEpCAIbHBIEC XapaKTEPUCTUKU THIPOTYPOUH.

6.8.3. MeToapl nepecyera yHUBEPCATBHBIX XapaKTEPUCTHUK.

6.8.4. [ToctpoeHne paboYMX M IKCILTYaTAlIHOHHBIX XapaKTEPHCTHK.

6.9. KoHCTpyKU UM THAPOTYPOHH

6.9.1. BepTukanbHble pajnaibHO-OCEBbIE, TOBOPOTHO-JIONACTHBIE U TUarOHaIbHbIC TYPOUHBI.

6.9.2. T'opu3oHTaNbHBIE KAICyJIbHBIE THAPOArPETaThl C OCEBBIMH ITOBOPOTHO-JIOMACTHBIMU
THJIPOTYPOMHAMH.

6.9.3. BepTukanbHble KOBIIOBEIE TYpOHUHEI.

6.10. CucTrema aBTOMAaTHY€CKOr0 YIPaBJIeHUs] THAPOMAIIMHAMH

6.10.1. PeryasiTopbl 4acTOTHI BpallleHUs TUAPOTYPOUH.

6.10.2. Kinaccuduxanus perysasiTopoB 4aCTOThI BPALIEHUS THIPOTYPOUH.

6.10.3. DnexTporuapasiandeckue peryastopsl (OP).

6.10.4. Dnexrpuueckas yactb II'P.

6.10.5. I'mnpomexanmueckas 9actb DI P.

6.10.6. ITocnenoBaTenbHOCTh IEHCTBHUS MEXaHU3MOB PETYISATOPA B MEPEXOAHBIX PEKUMAX.

6.10.7. CucteMsl peryIrpoBaHUs KOBIIOBBIX THIPOTYPOUH.

6.10.8. Peryastops! uist HACOCOTYPOHH.

6.10.9. Cucrembl ynpaBlIeHHS HANPaBISIONMM  anapaToM ¢  HHIABUAYAIbHBIMU
CEpPBOMOTOPAMH.

6.10.10. Cucrema yrpaBiieHUS] aBapPUITHON OCTaHOBKOW THIPOTYPOHHEI.

6.11. MacioHanopHble YCTAHOBKH

6.11.1. Haznauenue, Tumopasmepsl 1 paboTa MaciIOHAMOPHBIX ycTaHOoBOK (MHY).
6.11.2. OcHoBHbIe Y3161 MHY.



6.11.3. Bri6op Tunopasmepa MaciIOHAOPHON YCTaHOBKH.

6.11.4. MacnooxnaauTenpbHasi yCTaHOBKA.

6.11.5. Cucrema aBTOMaTH4YECKOTO YIPABICHUS MACIIOHAIIOPHOW YCTAaHOBKH.
6.11.5. DnexkTponaHenb aBTOMATHKH.

6.11.6. IlyckoBbIe yCTPOWCTBA IEKTPOIBUTATEIICH.

6.11.7. JlaTunku naBJIeHHs Maciia B THAPOAKKYMYJISATOPE.

6.11.8. daruuku ypoBHS.

6.12. F'ugpoMexaHnyecKue nepexoaHble MPoIecchl THAPOArPeraTos.
I'apanTum peryiMpoBaHus

6.12.1. OcHOBHBIE TOJIOKEHUS.

6.12.2. YpaBHEeHHS TUAPABINYECKOTO yIapa.

6.12.3. YpaBHeHue ruapoarperara.

6.12.4. YpaBHEHUS ABIKCHHUS PETYIHPYIONINX OPTaHOB.

6.12.5. OcoOEHHOCTH MEepeXOHBIX MPOIECCOB THAPOATPETAaTOB C TYpOMHAMHU DPA3IUYHBIX
CHCTEM.

6.12.6. Pacyer mepexoAHbIX MPOLIECCOB TUAPOArPETaTOB C XOJIOCTHIMH BBIITYCKAMHU.

6.12.7. I[IporpaMMHO€ 3aKpBITHE PETYTUPYIOIINX OPTaHOB.

6.12.8. [locnenoBarenbHOCTh pacueTa MepexoqHOro mpolecca.

6.12.9. Ucnonp3zoBanne IBM s pacueTa rapaHTHIA PEryIUPOBaHUSI.

6.13. l'uaporenepaTopsbl

6.13.1. OcHOBHBIC TEXHUYECCKHUE MTAPAMETPHI THIPOTCHEPATOPOB.

6.13.2. DneKTpOMarHUTHBIE U SHEPTETUYECKIE XapAKTEPUCTUKU.

6.13.3. MexaHn4YecKkne XapaKTepPUCTUKH.

6.13.4. Pexxumbl pabOTHI.

6.13.5. PaboTta rugporeHepaTopoB B peKUME CHHXPOHHOTO KOMIIEHCATOPA.

6.13.6. KoHCTpyKIIMM THUAPOTr€HEpaTOpOB MOJBECHOIO M 30HTUYHOI'O THIIOB, OOJIACTh MX
MIPUMEHEHHUS.

6.13.7. KoHCTpyKIIMM COBPEMEHHBIX THPOTreHEepaTOPOB.

6.13.8. [ToAMATHUKY 1 HATIPABIISIONIUE TIO IITHITHAKH.

6.13.9. Cucrembl OXJIaX/I€HUS.

6.13.10. Onpenenenne OCHOBHBIX pa3MEpPOB THIPOTCHEPATOPOB.

6.13.11. Pacuer pacxoma oOxJaxpamolledW BOAbBI W ONpPEIEICHHE  pPa3MEepOB
BO3/1yXO0OXJIaUTEIEH.

6.13.12. ABTOMaTH3a1Ms THIPOT€HEPATOPOB.

6.13.13. KoHCTpYKIIMU KPYITHBIX THIPOTEHEPATOPOB.

6.13.14. Perynsatopsl Bo30yXI€HHs THIPOr€HEPATOPOB.

6.13.15. ['enepaTopsl KanCyIbHBIX THIPOArpPETaToB.

6.13.16. Cuctembl BO30YKICHHS THAPOTEHEPATOPOB.

6.14. TpancdopmaTopsbl

6.14.1. Tpanchopmatops! ' IC. HazHaueHune, OCHOBHBIE TapaMeTPhI, ONPEIEICHNE OCHOBHBIX
pa3MepoB.
6.14.2. Ompenenenune rabapuToB  TpaHCHOpPMATOpHOW  3cTakanael. Pacmosnoxenue
TpaHcpopMaTOPOB.
6.15. Pacuer ruapoarperatos I'DC

6.15.1. Ber6op mapaMeTpoB 1 KOMIIOHOBKA THApoarperarta.



6.15.2. Bei6op pacueTHOT0 Hamopa TypOHHBI U MOLUTHOCTH I'€HEepaTopa.

6.15.3. OcHOBHBIE MOJOKEHHS BEIOOPA THAPOTYPOUH.

6.15.4. [Ipumepsl onpeeieHns apaMeTpoB ruapoarperara.

6.15.5. KoaddunmeHT 1mone3HOro ACUCTBUS M XapaKTEPUCTUKH THApoarperara H
THJIpOarperaTHoro 0J10Ka.

6.15.6. KoMImoHOBKa BEpTUKAIBHBIX THAPOATPETaTOB ¢ PEAaKTUBHOM TYpOUHOM.

6.15.7. CxeMbl KOMIIOHOBKH TOPU30HTAIBHBIX THAPOATPEraToB.

6.15.8. Oco0eHHOCTH KOMITIOHOBKH THAPOArperaToB ¢ KOBIIOBBIMU TypOHMHAMH.

6.16. Mexanuueckoe odopyaoBanusi ' IC

6.16.1. CopoynepxuBaromiue pemeTku BogonpueMHukoB ['DC. PacnonoxeHue, crmoco0
YCTAHOBKH U yCJIOBHUS paOOThI COPOYIEPIKUBAIOIINX PEIIETOK.

6.16.2. KoHCTpYKIIUS COPOYICP)KUBAIOIINX PEIIETOK.

6.16.3. Pacyer morepb Hamopa Ha COPOYACPKUBAIOIINX PEUICTKAX.

6.16.4. CopoouncTHBIE YCTPOIICTBA.

6.17. 3aTBopsl Bogonpuemunkos I'DC

6.17.1. Knaccudukarus 3aTBOPOB, UX PACHOI0KEHHE U YCIOBUS PaOOTHI.

6.17.2. KoHCTpyKIHst 3aTBOPOB BOJAOITPHUEMHHUKOB.

6.17.3. MexaHu3mbl U1 00CITYKMBaHUSI BOJOTIPHEMHHUKOB.

6.17.4. KoHCTpyKIMsI PEMOHTHBIX 3aTBOPOB OTCACBIBAIOIIMX TPYO M MEXaHHM3MBI JUISI HX
o0CITyKHBaHUSI.

6.17.5. Onpenenenue Macchl TNIOCKMX 3aTBOPOB U YCHIIMH NMPU MaHEBPUPOBAHUH 3aTBOPAMHU.

6.18. IlpenTypOuHHBIE 32aTBOPHI

6.18.1. Ha3HaueHwe U TUTIBI 3aTBOPOB.

6.18.2. KoHCTpyKIIMM JUCKOBBIX 3aTBOPOB.

6.18.3. KoHCTpyKIMH M1apOBBIX 3aTBOPOB.

6.18.4. YcraHoBKa 3aTBOPOB HAa TYpOMHHOM BOJIOBO/JIE.

6.18.5. KommneHcaTopsl, BO3IyIIHBIE KJIallaHbl, Oaiackl.

6.18.6. Cxema ynpaBieHHs 3aTBOPAMH.

6.18.7. Ilotepm Hamopa B 3aTBOpax M BBHIOOpP MOITHOCTH TPHBOJA 3arBopa (oO0bema
CEpPBOMOTODA).

6.18.8. Komnb1ieBoii TypOMHHBII 3aTBOP.

6.19. KpanoBoe o6opynoBanue MammHHoro 3aja 'IC

6.19.1. OGmme cBeeH s 0 MOCTOBBIX M KO3JIOBBIX JJIEKTPUYECKHX KpaHaX.
6.19.2. [lonpseMHBIE CpEICTBA MAJION MEXaHU3AIIUH.

6.20. Bcmomorarte/ibHOE 000py10BaHNe

6.20.1. MacnsHoe X03s1CTBO U TpaHC(OPMATOpHAsi MaCTEpCKasl.

6.20.2. [THeBMaTH4eckoe X03sHUCcTBO. CXeMbI, 000pyIOBaHHE ¥ KOMIIOHOBKH KOMITPECCOPHBIX
YCTaHOBOK.

6.20.3. Texandeckoe BomocHaOxenne. [loTpedurenn oxnmaxnatomieid Boasl. OO0OpyIOBaHUS
U1l TEXHUUECKOTO BOIOCHA0XKEHUSI.

6.20.4. Cuctembl OCyIIIEHUS MPOTOYHOM YaCTH THAPOTYPOUH.



6.21. PycJioBble 31aHUA THAPOIEKTPOCTAHIU I

6.21.1. Tuner 3panmii ['9C. OcoOeHHOCTH PYCIOBBIX 3JaHUN CTAaHUMN HECOBMELICHHOTO
THUIIA.

6.21.2. OcHOBHBIC YaCTH 3[IJaHUN CTaHIIMK. ArperaTHasi 4acTh 3JaHUs.

6.21.3. KoHCcTpyKIMs ¥ pa3Mephl HaJarperaTHOM 9acTy 31aHKS CTaHITUH.

6.21.4. KpanoBoe 060pyaoBaHHe MAIIMHHOTO 3aJ1a.

6.21.5. 3naHus cTaHIUNA COBMEILIEHHOT'O TUIIA.

6.21.6. 3ganus cTaHIUI ¢ TOPU3OHTAIBHBIMH arperaTamu.

6.21.7. Ilonbe3anabie myTH K 3nanuto [OC.

6.21.8. Pa3peska 31aHust TeMIepaTypHO-0CaJOYHBIMU IIIBAMH.

6.21.9. IlpoekTupoBanue ruapoarperatHoro Osnoka. OmpenencHue rabapUTOB MAIIMHHOTO
3ana I'OC.

6.21.10. OcoGeHHOCTH BOIOTIPUEMHUKOB pyCIIOBBIX 3naHuii ['DC.
6.22. [IpunIoTHHHBIE 31aHUS U 31aHus JepuBannoOHHBIX [ IC

6.22.1. OcoOeHHOCTH MPUIUIOTUHHBIX 3AaHUH CTAHITHH.

6.22.2. 3nanus qepUBallMOHHBIX CTAHITUH.

6.22.3. Ocobennoctu nmoaszeMunix 3aauuii [ DC.

6.22.4. PacrnonoxeHHE€ OCHOBHOTO THAPOCHUIOBOTO W MEXAaHHYECKOrO O00OpYIOBaHUS
noa3eMHEBIX 3panuii ['OC.

6.22.5. Pa3menienue riaBHBIX MOBHIMIAOIINAX TPaHCPOPMATOPOB MoA3eMHBIX 3nanuii [ DC.

6.23. Cnenuaabuble Tunbl 3qanuii 'DC

6.23.1. Cnenmansabie Tumb! 3qaauil ['IC. [Tonynoa3eMHbIe CTaHITUH.

6.23.2. OTKpBITHIE U MONTYOTKpbITHIE 31aHusA ['DC.

6.23.3. CoBmemmennsie 'DC.

6.23.4. 3nanusa 'ADC. 3nanus ¢ TpeXMalTMHHBIMU arperatamMu.

6.23.5. 3ganus ADC ¢ nByXMaIlIMHHBIMU arperaTaMmu.

6.23.6. 31aHus NPUIMBHBIX THAPOIIEKTPOCTAaHIMN. FIX 0COOEHHOCTH, KOHCTPYKIIUH.

6.24. O6opynoBanue 1 KOMIOHOBKH MaJbix ['9C

6.24.1. Knaccuduxanus mansix I'9C u TpeboBaHUs K UX 000PYI0BaHUIO.

6.24.2. Tunuszanust ruapoTypOuHHOTO 000pynoBaHus s Maibix [ DC, 06macT NpuMEHEeHNH,
KOHCTPYKTHUBHBIE OCOOEHHOCTH.

6.24.3. l'maporeHepaTophl, CUCTEMA PETYITHPOBAHUS H aBTOMATH3AIUsS pa0OTHI.

6.24.4. Tuns! 3pannii ['9C Manoi MOIIHOCTH.

6.24.5. KoHcTpykimst pycinoBsIx 3aanuii Mmaisix ['OC.

6.24.6. KoHCTpyKIMsI MPUIJIOTUHHBIX U IEPUBALMOHHBIX 31aHuil Maibix ['DC.

6.25. Pacuersl ycToi4uMBOCTH M 0011eii npoynocTu 3aanuii '9C

6.25.1. OcHOBHBIE MPEINOCHUTKY K pacyeTaM YCTOHYUBOCTH U MMPOYHOCTH 3/JaHUM CTaHLIMH.
6.25.2. Pacuer yCTOWYMBOCTH CEKIIUI 3/TAaHUI CTAHITHH.

6.25.3. HampsbkeHus 10 1MoI0MIBe 3aHUs CTAHIUH.

6.25.4. Pacder oOmIeii MPOYHOCTH 3TaHUS CTAHITHH.

6.25.5. Pacuer npounoctu ¢pynaamMmenTHON miuThl 3aaHus ['9C.

6.25.6. PacueT mpoYHOCTH BOJOTIPHUEMHHUKOB PYyci0OBbIX 3aanuil ['DC.



6.25.7. Metoapl pacueTa NPOYHOCTH OCTOHHON TypOuWHHOW Kamepsl u auddysopa
OTCaChIBAIOIICH TPYOBI.
6.25.8. [ToHsATHE 0 IMHAMAYECKAX BO3IEUCTBUSLX HA 31aHNUE CTAHIIUH.

6.27. BoponpueMHHKHU THAPOIIEKTPOCTAHIMIA

6.27.1. Ha3znayeHue BOJONIPHEMHUKOB U UX THIIHI.

6.27.2. KOHCTpYKIIMU HAIIOPHBIX BOJIONIPHUEMHHUKOB.

6.27.3. Bei6op ouepTanuii 1 pacyeTbl HAOPHBIX BOJOIPUEMHHKOB.
6.27.4. OcoOeHHOCTH yCIIOBUM paOOTHI O€3HAITOPHBIX BOJIOIPUEMHHUKOB.
6.27.5. Tunel ¥ KOHCTPYKIMH OE3HATIOPHBIX BOJOIPUEMHHUKOB.

6.28. Orcroitnuku I'C

6.28.1. Ha3znayenue 1 npuHIUIBI PAOOTHI OTCTOMHUKOB.
6.28.2. Tunbl OTCTOMHUKOB U UX KOHCTPYKIIHH.
6.28.3. Omnpenenenue OCHOBHBIX pa3MEPOB OTCTOHHHKA.

6.29. lepuBanonnsie BoaoBoaAbI I'IC

6.29.1. Tuns! AepUBAIMOHHBIX BOJIOBOIOB.

6.29.2. 'mapaBnuuecKue pacueThl JepUBALIMOHHBIX BOJIOBOJIOB

6.29.3. [lepuBanlnOHHBIC KaHAIIHI.

6.29.4. [lepuBalilnOHHBIE TYHHEIIU.

6.29.5. HanmopHbie nepuBalinOHHBIE TPYOOTIPOBOIBI.

6.29.6. TexHUKO-IKOHOMUYECKUE PACUETHI IEPUBAIIMOHHBIX BOJIOBOIOB.

6.30. Hanopubie 6acceiinbl I'9C

6.30.1. Ha3naueHnue 1 cocTaB COOpY>KEHUI HaIOPHBIX OacceitHOB.
6.30.2. BogonpueMHbIe YCTpOICTBa 1 aBaHKaMepbl 0acCeHOB.
6.30.3. bacceitnsl cyrouHoro perynupoBanus ' 9C u BepxoBbie 6acceitus TADC.

6.31. HanopHble CTAHUHMOHHBbIE BOJ0BO/bI

6.31.1. CxeMbI pacmoOKEHUS U TUIIBI CTAHIIMOHHBIX BOJOBOIOB.
6.31.2. KoHCTpyKIINU CTAIBHBIX TPYOOIIPOBOIOB.

6.31.3. Harpy3ku u Bo37eiicTBHsI Ha 000JI04KY TPYOOIIpOBO/IA.
6.31.4. Omopbl CBOOOTHO JISKANTUX CTATBHBIX TPYOOIIPOBOIOB.

6.32. YpaBHUTe/IbHBIE pe3epBYyapbl

6.32.1. HazHaueHwue, ycIoBUS IPUMEHEHUS U THITHI YPABHUTEIBHBIX PE3ePBYapOB.

6.32.2. JluddepeHunanpuple ypaBHEHHMsS JIBUKEHHS BOJAbl B HAlOPHOW CUCTEME C
YPaBHUTEIHHBIM PE3epPBYapoM.

6.32.3. VYcnoBus ycTOHUMBOCTH paOOThl HAMOPHBIX CHUCTEM C YpPaBHUTEIbHBIMHU
pe3epByapami.

6.32.4. Pacuer kosiebaHuil ypOBHS B YPaBHUTENIBHBIX pe3epByapax aHAIUTHUYECKUM METOJIOM.

6.32.5. Pacuer kosrebaHnil ypOBHS B YPaBHUTEIBHBIX pe3epByapax rpa)iaeckKuM METOIOM.

6.32.6. YpaBHUTEIbHbIE Pe3epBYaphl Ha OTBOSILEH 1€pUBALIUH.

6.32.7. YpaBHUTENBHBIEC pe3epBYaphl B HANTOPHBIX cucTemax ['ADC.

6.32.8. TexHUKO-3KOHOMUYECKHUI pacyeT pe3epByapa U BbIOOp €ro THIIA.



6.33. IIpo6aemMbl 3KOJOrHH NPH THAPOIHEPreTHYECKOM CTPOMTEIbCTBE H
skcrryaramuun ['I3C

6.33.1. Bo3znelicTBue THIPOIHEPreTUUYECKHX YCTAaHOBOK Ha TMPUPOJHYIO Cpedy B

CTPOUTEIIBHBIN IIEPHOL.

6.33.2. XapakTepHble BO3JICHCTBHS Ha CTAIMH SKCILTyaTalHu.
6.33.3. Yyer 5KOJOTHYECKMX MOCIEICTBUI THAPOIHEPIETUUECKOTO CTPOUTEILCTBA MpPU

COCTaBJICHHUHU ITPOCKTOB.
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6.33.4. Ouenka BO3ICHCTBUI THAPOIHEPTETUKH HA IPUPOIHYIO CPEy.

6.33.5. B160p nprpoa00XpaHHBIX MEPOIIPUATHH.

6.33.6. MepomnpusTHsI 10 3aIIUTe TPHIETAIOIINX 3€MeIlb OT 3aTOIUICHHSI U TIOITOTUICHUSI.
6.33.7. BonoorBenenue U 00BaJIOBaHUSA 3EMEID.

6.33.8. 3MeHeHne kmumarta B 30HE CO3/IaHUS BOAOXPAHUIIHIIA.

6.33.9. ®opmMupoBaHHEe Ka4eCcTBa BOJIbI B BOJJOXPAHUIIUIIAX.

6.33.10. Onpenenenne >pPeKTUBHOCTH 3aTPAT HA TPUPOAOOXPAHHBIC MEPOTIPHSTHSI.

CnuCcOK peKOMeH/10BAHHOM JIUTEPaTypPbI
OcHoOBHas1 JIUTepaTypa:

. l'unposnexrpocranmmu Manoi MmomHocTH (1o pexa. B.B. Emucrparosa). C-I16.: M3garenscTBO

[Tonurexuuueckoro ynusepcurera, 2004 r. -412 c.

CemenoB A.H. T'mpposnepreTudeckoe CTpOUTENbCTBO B Poccuum u 3a pybexom. M:

Oneproarommsaar, 2005 r. - 288 c.

[Hoptel u moproBele coopyxenus (nmox pexn. ['H. CmupnoBa). MockBa: M3natenbcTBo

Accouuanuu cTpouTeNbHbIX By30B, 2003 1. - 464 c.

. PomanoB A.A. Kurynesckas ['DC. DkcrutyaTanus ruipoTeEXHUYECKUX coopykeHui. Kuura 1.
Camapa: Arnuy, 2010 . - 360 c.

. PomanoB A. A. Kurynesckas ['DC. Dkcmryatamusi THAPOMEXAaHUYECKOTO O0OpPYIOBaHUSI.
Knura II. Camapa: Araum, 2011 r. - 424 c.

. PomanoB A. A. Xurynesckas I'9C. Dkcrnyaranusi THIPOIHEPTeTHUECKOIO 000pyA0BaHUS.

Knura III. Camapa: HII «I'unposnepreruka Poccun», 2012 r. - 420 c.

PomanoB A. A. Xurynesckas I['DC. DOkcruryatanusi CpeacTB peNedHOW 3alluThl U

aBTomMaTtu3upoBaHHoro ynpasieHus. Kuura IV. Camapa: HII «'maposnepretuka Poccun»,

2013 1. -448 c.

. HecrepoB M.B. I'maporexuudeckue coopyxkenus. M.: Hosoe 3nanue, 2006 r.-616 c.

JlonoJIHUTeIbHAS JIUTepaTypa:

. I'mapaBianueckue pacyeTbl BOAOCOPOCHBIX THAPOTEXHUYECKUX coopykeHuil: CrnpaBouHOe
nocobue, M., Dueprus, 1988 r. - 624c.

. 'mnporexuunueckue coopyxenus (mox pen. JI.LH. Pacckazosa), Beiciast mikoma, 4.1 u 11, 1994r.

. 'mnporexuunueckue coopyxenus (nox pen. H.IL. Pozanosa), Arponpomuzaart, 1985 r.

. Hegpura B.II. (pexn.). 'maporexunueckue coopyxenus. Cnpasounuk. M., Ctpoituzgar, 1983r.

. Moucees C.H., Moucees 1.C. KamenHo-3emiissHbie ioTuHbIL, M., DHeprus, 1977T.

. I'pumina M.M. u np. beroHHbI€ MIIOTUHBI (HA CKAJIbHBIX OCHOBaHUsIX), M., Ctpoiuznar, 1975r.

. [IpoexkTrpoBaHne peYHBIX TUAPOY3JIOB HA HECKAIBHBIX OCHOBaHUAX (TIox pea. M.M. I'puinmna
u A.B. Muxaiinosa), Dueprus, 1967r.

. Jlmxaues B.II., Jlyzam CB., MuxaiinoB A.B. u ap. Meronsl pacdera yCTOMYMBOCTH H
IIPOYHOCTH THAPOTEXHUYECKUX COOpyxkeHUil., CTpoiinsaar, 1966r.

. MuxaiinoB A.B. Buyrpennue Boansie mytu. Ctpoituzaar, 1973r.

10. ox pex. ITpod. Cmupuosa I'.H. [TopTs! 1 mopToBsie coopyxenusi, Ctpoiinznat, 1979r.



11.
12.

13.

14.

15.

16.

17.

18.

19.

[TpousBoncTBO ruapoTexHuueckux padort. Ilog pen. A.W. Uypakosa, M., Ctpoiinzaar, 1985r.

Opranuzanys W IUIAHUPOBAHHME THAPOTEXHUYECKOro crpoutenscrBa. llog pen. B.C.
Opucrosa, M., Ctpoiinzgar, 1977r.

[Tonzemublie ruapoTexHudeckue coopyxkenus. [lox pea. B.M. MoctkoBa., M., Beias mikona,
1986r.

Cmucckuit  C.M. TI'mapaBivdecKue pacyeTbl BBICOKOHAMOPHBIX T'HMAPOTEXHUYECKUX
coopyxkenuit, M., Dueprus, 1979r.

Hemnopoxnuii I1.C. (pen.) I'maposHepreTrika M KOMIUICKCHOE MCIOJIb30BaHUE BOJIHBIX
pecypcoB CCCP, M., 1982 1.
banb3annukos M.U., EBnokumor C.B. Ananu3 3¢ (heKTUBHOCTH 00BEKTa C UCIIOIb30BAHHEM
OBM. Metoauueckue ykazanus. Camapa: Cam["’ACA. 2000. 32 c.
banbzannukoB M.U., EBgokumoB C.B., OpnoBa A.A. Coopyxenust aepuBanuonHoit I'DC
(BBIOOp OCHOBHBIX MapaMeTpoB M UX pacueT) (yueOHoe mocolue it By30B). M3narenbckuii
oM MDU, Mocksa, 2007.

HopmunontoBa T.B., EBmoxumoB C.B. KommiexkcHoe npuMeHeHHE METOJOB OLIEHKU
HAaJeKHOCTH 1 MOHUTOPUHIA CTPOUTEIBHBIX KOHCTPYKUUN U coopyxeHuid. Camapa: CI'ACY.
2012. 128 c.
banb3annuko M.U., EsnokumoB C.B., CenuepcroB B.A., OpnoBa A.A. PerynupoBanue

peYHOro CcTOKa W pacyer ycraHoBieHHOH MomHOocTH ['DC. YyeOHoe mocobme. Camapa:
CrACy. 2014. - 56 c.



