[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

GVO: lliebsyxoea TaVIIIFCAPEPCTBO HAYKHM M BBICIIETQ OBPA3OBAHUS POCCUMCKOM
[omxkHocTb: [iupekTop MsTuropckoro MHCTUTYTa (Drnuan) Cesepo—KaBKadSIErﬁEPAH[/H/I

(enepanbHOro yH vaipcmeTa L
Nara nogmucarns: EAERAIEHOE,rOCYy1apCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/IbHOE YPEKAEHHE BBICILIEro

YHUKanbHbI MPOrpaMMHbIA KIKOY: 35p330BaH | .
d74ce93cd40e39275c3ba2f5 844G EBERQF KABKA3CKUU ®E/IEPAJIBHBIM YHUBEPCUTET»

TTaTopCRmit bunuan) CKOY
Konnemx IlIaTuropckoro uncruryra (puanan) CKOY

METOAUYECKUE YKA3AHUA
10 BbINOJHEHNIO NPAKTHYECKUX PadoT
no aucuuminie « KCILIYATAILIUSA 3Z[AHI/II71»
JJISl CTYIeHTOB HANPABJICHHUS MOAT0TOBKHU/CEeNMATbHOCTH

08.02.01 CTPOUTEJIBCTBO U SKCILTYATAILIUAA 3IAHAN U COOPYKEHUI



Meroandeckue ykazaHus s mpakTudeckux pador mo [IM.04 Opranusammsi BHIIOB
paboT TpHM OKCIUTyaTalldd W PEKOHCTPYKLIMHU CTpOUTEeNbHBIX o00bekToB MJIK 04.01
OKcIUTyaTanus 3[JaHUA COCTaBlIeHBl B COOTBEeTCTBHH ¢ TpeboBanmsimu PI'OC CIIO x
MOJIFOTOBKE BBIMYCKA JJIs MOJMyuyeHusl KBaaupukauuu TeXHuk. [Ipenqna3HadeHsl s CTy/ACHTOB,
00ydJaronmxcsi Mo CIenuaaIbHOCTH 08.02.01 CrpouTenbcTBO M 3KCIUTyaTalusl 3JAaHUNA U

COOPYKEHHUI.

Paccmorpeno Ha 3acemanuum IIIK kommemka Ilaturopckoro wmHcTHTyTa ((rumiana)
CKoYy

[IpoTtokon Ne  oT «__ » 2024r.



IMosicuuTeILHAS 3aIMCKA

[Ipodeccuonanpubiii  mMomynbs [IM.04 Opranumzanmst ACATENBHOCTH CTPYKTYPHBIX
MOJIpa3/ielIeHui IPU BBIOJHEHUU CTPOUTEIHLHO-MOHTAKHBIX padoT, SKCITyaTallii, pEMOHTE U
peKOHCTpYKIMH 31aHui u coopyxeHuit M/IK.04.01 Dxcrmyaranus 31aHuil SIBISETCS YacThbIO
OCHOBHOI TpodeccruoHanpHoi nporpammbl o crnenuaibHoctu 08.02.01 «CtpouTenscTtBo u
JKCIUTyaTalluy 3JaHUN U COOPYKEHUI».

OcoOeHHOCTBIO 00yYeHHUs! SIBISIETCS HEpa3pbhlBHAS CBA3b TEOPUHM W NPAKTUKU 10
INPUBUTHIO CTYJEHTAM HAaBBIKOB [0 TMPHUMEHEHUI0 HHCTPYMEHTAJIbHBIX METOJIOB KOHTPOJISA
9KCILTyaTallMOHHBIX KA4eCTB KOHCTPYKIIMI, MPOU3BOICTBY PACCTAHOBKU OpHUTraj U HE BXOSIINX
B MX COCTaB OTAEJbHBIX pa0OTHHUKOB Ha y4acTKe, 3aMOJIHEHUIO MAaclopTa TOTOBHOCTH 0OBEKTOB
K KCILTyaTalluy B 3MMHUX YCIIOBUSIX.

Oco0oe 3HaueHHE [JIs1 YCBOGHUS COAEPKAHUA MOJIYJS W TMPUBUTHS MPAKTHUECKUX
HABbIKOB MMEET IPaBUJIbHAs M YETKAas OpraHU3alusl NPOBEICHMSI U BBINOJIHEHMS CTYJIEHTaMU
NPaKTUYECKUX paboT ¢ TpeOyeMOil TOYHOCTHIO MOJT KOHTPOJIEM MPEIo1aBaTedls.

[lepen HawyamOM BBITOJHEHHS KaXXAOH pabOTHI CTYIEHTHI OJKHBI O3HAKOMHTBHCS C €€
OCHOBHBIMM TOJIOKEHUsIMU. [lociie BBIMONHEHMS] MPaKTUYECKOW  paboTbl HEOOXOAUMO
pou3BecTu 00pabOTKy pe3yabTaTOB UCHBITAHUN U clieldaTh HEOOXOIMMBbIE BBIBOJIbI, OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI.

L]env uzyuenus.

[Iporpamma npeaycMaTpyuBaeT U3y4eHUE BaKHEUIIINX PAa3IEIOB U
TeM, HEOOXOIMUMBIX B MOATOTOBKE TEXHUKOB — CTPOUTENIEH MO TAaHHOM CHeIHaTN3aIllin
Y OTBEYAET COBPEMEHHBIM TEHACHIHUSIM B CTPOUTEIBCTBE IPAKIAHCKUX
Y IIPOMBIIUIEHHBIX 3JaHUN U COOPYKEHU M.

B cootsercTBuun ¢ ®I'OC CIIO cTyneHTs! AOIKHBIL:
ymemy:
- BBISIBJISITH 1€(DEKTHI, BO3HUKAIOLINE B KOHCTPYKTUBHBIX DJIEMEHTAX 3JaHUS;
- OIIPENIENATh CPOKHU CITy’KOBI 2JIEMEHTOB 3/1aHMS;
NPUMEHSTh HHCTPYMEHTAJIbHBIE METO/IbI KOHTPOJIS AKCIUTYaTallMOHHBIX Ka4eCTB KOHCTPYKIIMIA;
- 3aMOJIHATH KypHaJIbl M COCTAaBIISITh aKThI IO PE3yJIbTaTaM OCMOTPA;
- 3aMOJIHSATH MacOpPTa TOTOBHOCTH OOBEKTOB K OKCILTyaTallui B 3MMHUX YCJIOBUSX;
- YCTaHaBIMBaTh U YCTPAHATH NPUYMHBI, BBI3bIBAIOIINE HEMCIIPABHOCTH TEXHUYECKOTO
COCTOSIHUSI KOHCTPYKTHUBHBIX 3JIEMEHTOB M MHKEHEPHOTO 000PYAOBaHUS 3/1aHUM;
- COCTaBJIATh I'paUKHU MPOBEJCHNUS PEMOHTHBIX pPaboT;
- IPOBOJIUTH THIPABINYECKHE UCTIBITAHUS CUCTEM HHKEHEPHOTO 000PY10BaHMS;
- IPOBOJUTH PaObOTHI TEKYIIETO U KallUTaIbHOI'O PEMOHTA;
- BBIIIOJIHATH OOMEpHbIE pabOThI;
- OLCHMBaTh TEXHUYECKOE COCTOSIHME KOHCTPYKIMHM 3JaHUH M KOHCTPYKTHBHBIX
HJIEMEHTOB;
- OLCHMBaThb TEXHUYECKOE COCTOSTHUE WH)KEHEPHBIX M JJIEKTPUYECKUX CETeH,
HMH)XEHEPHOTO U 3JIEKTPOCUIIOBOTO 000PYI0BaHUS 3/1aHUI;



- BBIMIOJIHATD YEPTEKHU YCUIICHUS PA3TUYHBIX SJIEMEHTOB 3/IaHMUS;
YUTaTh CXEMbl MHKEHEPHBIX CETeH 1 000pyAOBaHUS 3/1aHUIT;
3HAM®.
- anmaparypy ¥ mpuOOopsl, IPUMEHSIEMbIC PU 00CIICIOBAHUH 3IaHUN U COOPYKECHU;
- KOHCTPYKTHBHBIE 3JIEMEHTHI 31aHU;
- TPYIIIBI KaMUTAIBHOCTH 3/IaHUH, CPOKH CITYKOBI DJIEMEHTOB 3/IaHUS;
- MHCTPYMEHTAJIbHBIE METOAbl KOHTPOJISI COCTOSIHUSI KOHCTPYKTHBHBIX 3JIEMEHTOB
SKCIUTyaTUPYEMBIX 3[aHUN U COOPYKEHUH;
- METOIUKH OIIEHKHM TEXHHUYECKOTO COCTOSHHMS DJIEMEHTOB 31aHMii u (acaaHbIX
KOHCTPYKLUH;
- TpeOOBaHUsI HOPMATUBHOM JIOKYMEHTAIIUH;
- CUCTEMY TEXHUYECKOTO OCMOTPA KIJIbIX 3[aHUM;
- TEXHUYECKOE 00CITyKMBAHUE KIJIBIX JIOMOB;
- OPraHMU3aLHIO U INTAHUPOBAHUE TEKYIIETO PEMOHTA;
- OpraHu3alyIi0 TEXHUYECKOTO OOCTY)KUBaHUsS 3[JaHUIl MJIAaHUPYEMbIX Ha KalWTalIbHbBIN
PEMOHT;
- METOJIMKY MOATOTOBKHM K CE30HHOM IKCIUTyaTalluu 3[aHUN; MOPSAJOK IPUEMKHU 31aHUS B
IKCIUTyaTaIlHuIo;
- KOMIUIEKC MEPONPUATHI 1O 3aIUTE U YBEJIMUYCHUIO IKCILTYaTallMOHHBIX BO3MOXKHOCTEH
KOHCTPYKLUH;
- BUJIbl MH)KEHEPHBIX CETEH U 000pyAOBaHUS 3/1aHUM;
- JJICKTPUYECKHUE U CJIA0OTOYHBIE CETH, DJIEKTPOCHIOBOE OOOPYAOBAHHE W TPO303AIIUTY
3JaHUH;
- METOJIUKY OIIEHKH COCTOSIHUSI HH)KEHEPHOTO 000pYyI0BaHUS 3aHHIA;
- CpeACTBa aBTOMATUYECKOI0 PETYIMPOBAHUS U AUCTIETUEPU3ALNHI HHKEHEPHBIX CUCTEM;
- MapaMeTphl UCTIBITAHUN PA3TUYHBIX CUCTEM;
- METOJIbI U BUJIBI OOCTIEIOBAHUS 3/TaHUN U COOPY>KEHUM, TPUOOPHI;
- OCHOBHBIC METOJbI OIICHKH TEXHHUYECKOT'O COCTOSTHUS 31aHUI;
- OCHOBHBI€ CITIOCOOBI YCUJIEHUS! KOHCTPYKIMH 31aHMi;
-  00BEMHO-TIJITAHUPOBOYHBIE U KOHCTPYKTUBHBIC PEIICHUS PEKOHCTPYHUPYEMBIX 3JJaHUH.



IIpakTnuyeckoe 3ansaTHe 1
Tema: [Tapamerpsl, XapakTepHu3yIlue TEXHUYECKOE cocTosiHuE 3aanus. OnpeseneHue CpoKoB
CITY>OBI 3/1aHMUSI.
YcpenHeHHble 3HaYSHHS] CPOKOB CITY>KObI KOHCTPYKIMN U MH)KEHEPHBIX CUCTEM.
ey 3aHATHA: U3YYUTH MOHATUS O MHUHUMAIIBHBIX CPOKAX CITY)KOBI KOHCTPYKTUBHBIX
3JIEMEHTOB 3JJaHH
Teopernueckasi 4acTh:

B nmpouecce aKcrutyaTalid CTPOMUTENbHbIE KOHCTPYKLMH HCHBITBIBAIOT CHIJIOBBIE
BO3JICHCTBUS M OJHOBPEMEHHO IIOJABEPrarOTCS arpecCCHBHOMY BO3ACHCTBHIO OKpYKArOIICH
Cpelpl, B pe3ylbTaTe 4Yero OHU HWHTEHCHMBHO u3HammBaroTcs. [Ipoucxomut mnoteps
OKCIUTYyaTaIl[AOHHBIX ~ CBOMCTB, BOCCTAaHOBIIEHHME KOTOPBIX TPOM3BOAMTCS B  IpoIecce
9KCILTyaTalliy METOAaMH TEXHHUYECKOTr0 OOCITYKHBaHUS, TEKYIIET0 U KaUTaIbHOTO PEMOHTA.

B IMPAKTUKEC IKCILTyaTallur 3JICMCHTOB 3HAHUU U UX HWHXXCHCPHBIX CUCTEM IIPUMCHAIOT ABa
MPUHILMIIAAIBHO OTIUYHBIX IPYT OT Apyra METO/a OpraHU3alMi TEXHUYECKOro OOCITYKHUBaHUS
U PEMOHTA.

[lepBblii MeTOA TpeqycMaTpUBaeT NPOBEACHHE TMEPUOAMYECKUX OCMOTPOB ISt
OTIpE/ICIICHUs] TEXHUYECKOTO COCTOSIHHS JJICMEHTOB 3IaHMSI U HEOOXOJAMMOCTH WX peMOHTa. B
9TOM CiIy4ae O0O0bE€M M CpPOKH MPOBEACHHUS HKCIUTYaTAIlHOHHBIX MEpPOIMPHUSATHI MOTYT OBITh
YCTAHOBJICHBI TOJIBKO ITOCJIC OCMOTPOB KOHCTPYKTHUBHBLIX 3JICMCHTOB U MHXKCHCPHBIX CUCTCM.

CucremMa TEXHHYECKON OSKCIUTyaTalliu 3/aHUN, OpraHU30BaHHAas HAa OCHOBE JIaHHOTO
MCTOJa HUMCCT CYHCCTBCHHBLIC HCIOCTATKH. HHaHI/IpOBaHI/IC PEMOHTOB 11O 3TOU CHUCTEME
MIPOU3BOJUTCS Ha OCHOBE JIaHHBIX O COCTOSIHUU CTPOUTEIBHBIX KOHCTPYKIUN U 000pyA0BaHUSA,
MOJTYYEHHBIX B PE3yJbTaTe OCMOTpA 3JaHWK. B 3TOM cilydae TOYHOCThH IUIAHOB PEMOHTA U HX
COOTBETCTBUE JICHCTBUTENBHONW TMOTPEOHOCTH TMOJHOCTBIO 3aBUCAT OT KBaJlH(pUKALUU
paboTHUKA, OOCIEAYIONIETO 3MaHUe, T.C. SBISETCS CyOBEKTUBHOM. [ MOCTAaHOBKM 31aHUS HA
PEMOHT HEOOXOAMMO MHHHMMAJIBHO JOMYCTHUMOE BpeMs AJIs MPOEKTUPOBAHUS M MOATOTOBKH K
MIPOU3BOJICTBY PabOT. 3a ATOT MEPUOT MOKET 3HAYUTEIIBHO M3MEHUTHCS TEXHUIECKOE COCTOSTHUE
AIIEMEHTOB 3/IaHUS M MOMyYEHHBIE B X0JIe€ OCMOTpa JaHHBIC, UCIIOJIB30BAHHBIE ISl COCTABICHUS
IIPOEKTHOM TOKYMEHTAILUH, OKAKYTCSl YCTAPEBIINMH.

Bropoit MeTon opraHuzanuyu TEXHHYECKOTO OOCIY)KMBAHHS U PEMOHTa MpPeayCcMaTpUBaeT
BBITIOJTHCHNE PEMOHTHBIX W HAJIaJOYHO-PETYIIMPOBOYHBIX pa0OT B 3apaHee 3allJIaHMPOBAaHHBIC
CPOKH, TIPEeIyNpekaaoNIne 0TKa3 KOHCTPYKTUBHBIX AJIEMEHTOB M MH)KEHEPHBIX cucTeM. Takoi
METO/ TEXHUYECKOU OKCILTyaTalluu 3)IaHI/II71 HAa3bIBACTCs CHUCTEMOU IIJIAaHOBO-
MpeIynpeaUTENbHBIX PEMOHTOB.

IlepnoIMYHOCTD NPOBEACHUS KANMMTAIBHOIO M TEKYIIEr0 PEMOHTOB KOHCTPYKIUH H
o0opy/oBaHus, HalaJlka MHXEHEPHBIX CHUCTEM OOYyCIaBIMBAIOTCS CPOKOM HX CIyxObl. JKuoi
JIOM MOXHO pacCMaTpuBaTh KaK CHUCTEMY, COCTOSIIIYIO U3 OTIEIbHBIX KOHCTPYKIIMA,
WHXEHEPHBIX YCTPONUCTB U 000PYAOBaHUS, KAKIABIA U3 KOTOPHIX UMEET CBOM CPOK CIIYKOBI 7.
Kak moka3bIBaeT OMBIT, CPOKU CIYKOBI OTHMX M T€X K€ KOHCTPYKIIMI TakK K€ pa3IMuHbl. ITO
pa3inure BBI3BIBAETCSI MHOXKECTBOM TMPHUYMH: HAPYIICHHEM TEXHOJOTHMH H3TOTOBIICHUS
MaTCpHraJioB JJId KOHCTPYKHI/Iﬁ N CaMUX KOHCTPYKTHBHBIX 3JICMCHTOB, HGCO6J’IIO}IGHI/IGM ImpaBuJI
CKIIQIUPOBAHUSI W XPaHEHUs CTPOUTEIBHBIX MaTepuaioB M JeTaneil, a TakkKe UuX
TPAHCTIOPTUPOBKM K MECTy MOHTa)ka, OCOObIe NpPHUEMbl MOHTa)Ka, Pa3IUYHbIE UIS KaXKIOu
Opuraapl, 0OCOOCHHOCTH JKCIUTyaTallik ¥ T.A. B TEeXHUYECKUX YCIOBHSIX HAa HM3TOTOBJICHUE,
XpaHEHUE, TPAaHCIOPTUPOBKY, MOHTAaXX KOHCTPYKLIHMM MMEITCA JIONYyCKH, HOPMHPYIOIIUE
OTKJIOHEHHS OT ACHCTBYIOIIUX CTaHAAPTOB, KOTOPHIC HA MPAKTUKE TAKXKE HE BCETa BHIICPIKHUBA-
FOTCH.

[TepeunciieHHbIC MPUYHUHBI HE JAIOT BO3MOXHOCTH 3apaHee OINPEACITUTh CPOK CITYKOBI
KOHKPETHOIO 3JieMeHTa 34aHus. llo3ToMy Ha npakTUKE TOJB3YIOTCS YCPEAHEHHBIMU
3HAUEHUSMU CPOKOB CITY>KObI KOHCTPYKIIMH U WHXEHEpHBIX cucTeM. s uxX ompeneneHus

MMPUMCHATOT METO/bI MaTeMaTHYeCKOM CTaTUCTUKH.



CyliHOCTh ATHUX METOJIOB COCTOMT B cliemayromieM. I[lyTeM HaTypHBIX 00CIIeIOBaHMMA
OTIPENIEIIAIOT CPOKH CITyKObI O0JIbIOro yncia (He MeHee 50) 0JHOrO ¥ TOTO K€ THIIA AJICMEHTA
3nanus. [lpu 3ToM 0oOpamaroT BHUMAaHHE HA TO, YTOOBI YCIIOBHS SKCIUTyaTallMd OOCIIEAYEMbIX
JJIEMEHTOB OBLIH MNPpUMCPHO OAWHAKOBBLIMHU. HonyquHHe pE3yiabTaThl 3allMCBIBAIOT B
TabimaHOU hopme.

Taomuma 1.1.

Xi

mi

rae: xi- 3adUKCHpOBaHHBIC CpPOKM CIYXOBbI 3JE€MEHTa B pe3ylbTaTe HATYPHBIX 00-
CIICIOBAHUI, MEC.;

Mj- YUCITIO SJIEMEHTOB , UMEIOIIUX JaHHBIM CPOK CITYXKOBI.

B MaremaTtnueckoil CTaTHCTHKE IMPpUBCACHHAA BbIIIC Ta6nnua Ha3bIBACTCA PAAOM
pacupeaciiCHuA BEJIIUMYNHBI Xr-. Ona Aa€T BOSMOKHOCTD OIIPCACIINTL CPCAHCC 3HAYCHUC 9TOH

BCJINMYHHBI:

I;:ZJf'i-iﬂi (11)

rae Tx- ycpeI[HeHHbIﬁ CpOK CJ'Iy>I(6I:>I JaHHOTO 3JICMCHTA,

Xi - BO3MOYKHbI€ KOHKPETHbIE 3HAUCHHMsI CpPOKOB CIYXObl D>J€MEHTa 3]aHus, 3a-
(bUKCUpOBaHHBIE B Pe3yNbTaTe 00CIEeI0BAHNUS;

Mj - YHUCJIO DJIEMEHTOB, UMCIOIIUX JaHHBIN CpOK CJ'Iy>K6BI;

m - o011Iee YHCI0 00CIETOBAHHEBIX DIIEMEHTOB.

B KOHKpeTHBIX ciydasx (akTHUeCKHE CPOKH CIYKObl MMEIOT OTKJIOHEHHSI OT CBOETro
CpeIHEero 3Ha4eHMsl, Kak B OOJbIIYIO, TaK U B MEHBUIYIO CTOPOHY.

B maremarnueckoil CTaTUCTUKE JUIsl ONpPENENCHUs YHMCICHHBIX 3HAYEHUM BO3MOKHBIX
COOBITHI BBEIEHO TOHATHUE CTAaTUCTUYECKOW BeposITHOCTH. Eciau mnpousBeneHa cepusi u3s
o0OcreoBaHUM, B KaXJIOM W3 KOTOPHIX MOTJIO OBITh OTMEUYEHO COOBITHE A, cCOCTOAIEee B
OOHApY)XCHUM BBIMIEANIET0 W3 CTPOsl (OTKA3aBIIET0) SJIEMEHTa, WJIM TaKoe COOBITHE HE
YCTaHOBJICHO, TO CTATUCTHYECKOM BEPOSTHOCTHIO ATOTO COOBITHS B TJAHHOM Ceprur 00CIIeTOBAHUS
HA3bIBAIOT OTHOIIEHWE YHUCJAa OOCIEeNOBAaHUN Mj, B KOTOPOM TMOSBHIIOCH HHTEpECYIOIlee Hac
coObiTHEe A, K 0OIIeMy YHUCIy OCIEJOBAaHHBIX 3JIEMEHTOB. MaTeMaTHUeCKH 3Ta 3aBUCHMOCTH
BBIPAXKAETCsI CIASAYIONINM 00pa3oM:



Pi=mi/m (1.2)

rac pi - CTaTUCTHYCCKasA BepOHTHOCTB IIOSIBJICHUSA JAHHOT'O CO6BITI/I5I;
mi - YMCII0 DIIEMEHTOB, B KOTOPBIX OOHAPYKEHO JaHHOE COOBITHE;
m - o0111e€e YnCIO0 00CIEI0BAHHBIX JJIEMEHTOB.

BepOHTHOCTB IIPOTHUBOIIOJIOKHOTO CO6BITI/I$I, T.C. TOr0, 4YTO HMHTCPECYIOMIECC HAC COOBITHE
HE HpOPI3OI>iI[€T, 0003HayaeTcs gu onpeaesIeTCA U3 BhIPAXKCHU

P+g=1 (1.3)

[ToacraBus Beipakenue (1.2) B Beipakenue (1.1) momyuum

M

T, :in'}"i

i=1 (1.4)

,Z[JISI IMOJIHOTrO MPCACTABJICHUA O BO3MOXHBIX 3HAYCHUAX CPOKOB CJIy)K6I)I JaHHOTI'O
9JICMCHTA HEAOCTATOYHO 3HATH TOJIBKO €ro CpcaHC 3HAYCHHC. HpI/I OIpeCACIICHUN CPOKOB
PEMOHTA 3JIEMCHTOB 34aHUs 3a MEPY OTKIIOHCHUA KOHKPETHOTO 3HAYCHUSA CPOKaA C.]'Iy}K6LI OT €Io
CPCAHCIO0 3HAUYCHUA ITPUHHUMAKOT JUCIICPCUTIO Dx, KOTOPYIO OIIPEACIIAOT I1O (bopMyJIe

Dx:i(xi—]’;):-pi (1.5)

rac P- craructuueckas BCPOATHOCTH KOHKPETHOI'O 3HAYCHU CPOKaA CJ'Iy>I(6BI;

Xi BO3BMOYXHBIC 3HAYCHUSA CPOKOB CJ'IY)K6I)I JaHHOTO 3JICMCHTA,

Tx- CpeaHEC 3HAUYCHUC CPOKa CJ'Iy>I(6I:>I JaHHOTI'O 3JICMCHTA.

I[I/ICHepCI/ISI HMECT pasMCPHOCTb KBaJpaTa CpoOKa CJ'Iy>K6BI. I[J'ISI XapaKTCPUCTHUKU
pacceaHrud CpPOKOB CJ'Iy>I(6BI yz[06Hee IMOJIB30BATHCA BCHHHHHOﬁ, Pa3MEPHOCTDb KOTOpOﬁ
COBIIAAaCT € pa3MCPHOCTBIO CPOKOB CJ'Iy)K6I>I. Z[J'IH 9TOr'0 U3 JUCIICPCUU U3BJICKAIOT KBaZ[paTHBIﬁ
KOpPCHb. HonyquHoe S3HAQYCHUC HA3BIBACTCA CPCAHHUM KBAAPATUYHBIM OTKJIOHCHHUEM CpPOKa

T, >T.-30, (1.7)

pem

CITYKOBI

Op = 'I'D_:r (16)

BePOHTHOCTB TOro, 4YTO KOHKPETHOC 3HAYCHHUEC CpOKa CJ'Iy>K6I)I QJIECMCHTaA 3JaHusd
OTKJIOHHUTCA OT CBOCro CpE€aAHCrOo 3HA4YCHUA, HUMECT IMPAKTUUCCKHUE IPCACIIBI, BHEC KOTOPBIX
MOABJICHUEC OTKa3a JAHHOI'0 3JICMCHTA MAJIOBCPOSATHO. Ha MMPAKTUKE MMPUHATO, YTO KOHKPCTHBIC
3HAYCHUA CPOKa CJ'Iy>K6BI 3JIEMEHTOB 3JaHUI HE MOT'YT BBIMTH 3a peaciibl

Tx + 30'x.



BeposiTHOCTh TIOmamaHus cpoka CiykObl 3a mpenensl Tx = 3oypaBHa 0,0044, T.e.
MaJIOBEpOSITHA.

TakuM oOpa3oM, 3HAa4eHHs] CPOKOB CIYXKObI 3JEMEHTOB 3[aHUS, XOTA U SBISIIOTCS
CIy4yallHBIMU BEJIMYMHAMH, TMOJUUHSIOTCS OIPEACICHHOMY 3aKOHY paclpelesieHus Tak, 4TO
MO>XHO 3apaHee YCTaHOBUTh C HEKOTOPOH BEPOSITHOCTbIO MX HauOoOJiblllee UM HauMEHbIIee

3HauCHUE.
E ['paduuecku HOpMaIbHBIN 3aKOH
“:'A pacripesielieHUs] HHOTJja y100Hee MPeICTaBIIsATh B
'? L BUJIC TaK Ha3bIBAEMOUN MHTETPATbHOU (DYHKIINN
51— (puc. 1.1). MOXHO yCTaHOBHTB, YTO JI0 MOMEHTA
] —— e —

A BepOSITHOCTH BBIXOJIa U3 CTPOs (0TKa3a)

{ A
{ Jo

aJIEMEHTA 3/1aHus OYeHb Mana. Hauunas ¢

X MoMmeHTa A, 5Ta BEPOATHOCTD OLICTPO PACTET U B
MOMEHT B

Pucynok 1.1 MUuTerpanbHas GyHKIUS pactpeacIeHHs
CPOKOB CI1yXOBbI 3]IEMEHTOB 3/IaHMSL.

CYMMapHO€ YHCIIO 3JIEMEHTOB JAHHOTO TUIA, KOTOPOE MOXKET BBINTH u3 crposi, paBHo 50%
o0miero yucna o0ciaeayeMbIX AJIEMEHTOB. MOMEHT B COOTBETCTBYET CPEAHEMY CPOKY CIYKObI
oOcnenyembix KOHCTpYKIMid. OTpe3ok AB paBeH 30x. AHanU3Upy0 rpaduk, MOKHO CIENaTh
BBIBOJI, YTO JJsl MPEAYNPEKICHUS OTKa3a JJIEMEHTOB 3/aHus HEOOXOAUMO O0ecleunuTh
BBITIOJIHEHHE PEMOHTHBIX padOT B CPOKH, COOTBETCTBYIOIIHME HAUaly pOCTa BEPOATHOCTH OTKa3a.
Marematuueckoe BeIpaXXeHHUE JJIs1 OTIPEIeTICHUsI STOTO MOMEHTA:

rae: Tpey - MEXXPEMOHTHBINA CPOK CITYXKObI dJIEMEHTA 3AaHMUS;
T - cpeHee 3HAUCHUE CPOKa CIYXObI, onpenensiemoe mo ¢popmye (1.4);
Ox - CPETHEKBAApaTUYHOE OTKJIOHEHHE CPOKOB CIIYKOBI, ONpeiesIieMoe 1o

dopmyie (1.6).

[Tpon3BOICTBO PEMOHTHBIX Pa0OT paHbIlIEe ITOTO CPOKA U MO3KE HEro Heleaecoo0pasHo. B
NEpBOM CIIydae PEMOHTHBbIE pabOTHl CBS3aHBl C HEUCIOJIb30BAHUEM OSKCIUTYaTallMOHHBIX
BO3MOXHOCTEH 3JIEMEHTOB 3/1aHUS; BO BTOPOM CilIy4ae IMPOHM3BOJICTBO PabOT OyneT CBA3aHO ¢
HaJIM4YMEM HEMCIPABHOCTEM B 3JaHUM, 4YTO He jgomyctuMo. CreaoBaTellbHO, OCHOBOWU
MPaBWIbHON TEXHUYECKOM OKCIUlyaTallud 3JaHUW JOJDKHAa OBITh CcHCTEMa  IUIaHOBO-
peyNnpeaUTEeNbHBIX PEMOHTOB. CPOKH PEMOHTHBIX padOT YCTaHABIMBAIOTCS B 3aBUCHMOCTH OT
JOJITOBEYHOCTH 3JIEMEHTA, MUMEIOLEro HaUMEHbIINNH MEXPEMOHTHBIM CPOK CITY>KObI, KOTOPBI
ompenensiercs o ¢opmyne (1.7). IIpu 3ToM B KaKAblii OYepeHOW PEMOHT 3TOTO AJIEMEHTa
OJTHOBPEMEHHO OYAYT PEMOHTHPOBATHCS JIPYTUe JIEMEHTHI, CPOK CIY>KOBI KOTOPBIX K JaHHOMY
MOMEHTY Oy/IET COOTBETCTBOBATH MEKPEMOHTHOMY CPOKY. Takum 0Opa3oM, Kax bl ouepeHoi
IJIAHOBBIM PEMOHT 3JaHMM IPEAyCMaTp PEMOHT KOMIUIEKCAdJIEMEHTOB; B 3TOM CIlydae s



KaXKIO0r0 OYEepeIHOr0 PEMOHTa KOMIUIEKC PEMOHTHUPYEMBIX 3J€MEHTOB OyIeT OTINYaThCsl OT
MPEAbIIYIIETO.

3aganue:
Pemmts 3amauy:
Ycnosue 3aoauu:

Onpenenuts BEIUYMHY MEKPEMOHTHOT'O MIEPHO0/1a KOHCTPYKTUBHOT'O 3JIEMEHTA 3/1aHUS 110
JAHHBIM HATYPHBIX OO0CIEIOBaHUNA BBIOOPKH KOHCTPYKTHUBHBIX 3JEMEHTOB IOJOOHOTO THIIA,
IPEJCTABICHHBIX B BHJIE TaOJIUIBL.

tabnura 1
Xi 122 123 125 130 134 138 139 140
mi 2 6 12 16 15 13 7 1

Pewenue:

OHpe,I[CJ'IHCM 06mee quciao 06CJ'ICI[OB3HHBIX 3JICMCHTOB

m = X, m=2+6+12+16+15+13+7+1 =72

[lo popmyne BbIUKCISEM CTAaTUCTHYECKYIO BEPOATHOCTb KOHKPETHBIX 3HAUEHUN CPOKOB
CITyO0BI 00OciemyemMoro sjneMeHTa 3nanus. Hampumep,

_mi 2
= =5

=0,028 u T.1.

72

Pe3yJ'IBTaTLI BBIYHCIICHU IOMEIIaeM B Ta6J'II/II_IyI

Xi |122 | 123 125 130 134 138 139 140
mi |2 6 12 16 15 13 7 1
pi |0,028 0,083 [0,17 |0,22 0,21 0,185 0,09 0,014

BeposiTHOCTE TOTrO, UTO OKHIaeMOe COOBITHE MPOU30MIET )T.€. KOHCTPYKIUS BbIMIET U3
cTposi ) poBHa 1. [I03TOMY BBHIIOJTHUM TNPOBEPKY

0,028+0,083+0,17+0,22+0,21+0,185+0,09+0,014=1
PaccunTaeM BeNMMYHMHY CpeTHETO CPOKa CIYXObI 3JIEMEHTOB IO (opmyIie

Tx = Xiz, xi-pi=122:0,028 +123-:0,083 +125-0,17 +130-0,22 +134-0,21 +138- 0,185 +139 -
0,09 +140 -0,014 =131,7=132 mec.

PaccunteiBaeM BenmuuHy qucriepcuu mo Gopmyie

Dx= (122-132)20,028 + (123-132)2-0,083 + (125-132)>-0,17 +(130-132)? 0,22 +(134-132)?
0,21 +(138-132)2 -0,185 +(139-132)? -0,09 +(140-132)? -0,014 ~43,5.



OmnpenensieM cpelHEKBaIpaTHUECKOE OTKJIOHEHHE CPOKA CITYKOBI.

2x=+/43,5=6,6.

OmnpenensieM BeIWYMHY MEXPEMOHTHOTO CpOKa CIYKOBI 2IeMeHTa 3/1aHus 110 (hopmyIie
Tpem =>132-3-6,6 = 112 mec.

BbiBoa: 1S IpenynpexACHHs] OTKa30B PACCMOTPEHHBIX 3JIEMEHTOB 3/1aHUs HEOO0XOAMMO
o0ecrevynTh BBIMOJHEHHE PEMOHTHBIX pabOT B CPOKH, COOTBETCTBYIOIIME Hadaly pocTa
BEPOATHOCTH OTKaza, T.€.uepe3 112 mecsiies.

IIpakTHyeckoe 3ansaTHE 2
Tema: [lapameTpsl, XapakTepu3yOIIUE TEXHUYECKOE COCTOSIHUE 31aHUsl. MUHUMalbHbIE CPOKU
CIy>KOBI KOHCTPYKTHUBHBIX JIEMCHTOB 3/IaHUI
duzndeckrii H3HOC 3MaHUS
eab 3aHATHUSA: U3YIUTH TTOHATHS O HAJAC)KHOCTH 3JIaHMUSI.
Teopernueckasi 4acThb:

[TporeHT U3HOCA 37]aHNI ONIPECIISIOT 0 CPOKaM CITYObI MiTH (DaKTHIECKOMY
COCTOSIHUIO KOHCTPYKIIUH, TTOJIB3YSICh IPAaBUIAMHU OLIEHKU (PU3UIECKOTO M3HOCA (HAIpUMEp
BCH 53-86 (p) «IlpaBuna omieHKH (PU3NIECKOTO U3HOCA KUIIBIX 3TAHUN).

Dusuueckull U3HOC ycmanaesaueairom:

—Ha OCHOBAHUH BH3YyaJIbHOTO OCMOTpPA KOHCTPYKTUBHBIX 3JIEMEHTOB U OIPEeIICHUS
MIPOLIEHTA MOTEPU WJIHM SKCILTyaTallMOHHBIX CBOMCTB B CJIEICTBUE (PU3NUYECKOT0 U3HOCA C
MOMOIIBIO TaOJIHIL;

—3KCIICPTHBIM IIYTCM C OIICHKOM OCTaTOYHOT'O CpOKa CJ'Iy>K6BI;
—PaCUCTHBIM ITYTCM;

—WHXEHEPHBIM 00CIIeTOBAHUEM 3/IaHUM C OMIPEIeTIEHNEM CTOMMOCTH pad0T, HEOOXOIMMBIX
JUTSL BOCCTAHOBIIEHUS €T0 SKCILTyaTalldOHHBIX CBOWCTB.

Ou3nyecKuii U3HOC 3/1aHUS OIPENEIAETCS CI0KEHUEM BEIMYUH (PU3NYECKOr0 U3HOCA
OTJEIIBHBIX €r0 DJIEMEHTOB: CTEH, IIEPEKPBITUM, KPBILIH, KPOBJIH, I10JIOB, OKOHHBIX U JBEPHBIX
YCTPOMCTB, OT/AETOYHBIX pabOT, BHYTPEHHUX CAHUTAPHO-TEXHUUECKUX U
JIEKTPOTEXHUYECKUX YCTPOUCTB U APYTUX HIEMEHTOB.

HpOL{CHT HN3HOCA BCCTO 3JaHuA OMPCACIIAOT KaK CPCAHCE apHQ)MeTqucxoe 3HA4YCHUEC U3HOCA
OTACJIBHBIX KOHCTPYKTHBHBIX 3JIEMCHTOB, B3BCIICHHBIX 1O UX YIACJIBHBIM BECaM B 0611_[61‘/'1
BOCCTaHOBUTEIIEHOM CTOMMOCTH OOBEKTA:

Meton onpeneneHus: pU3NYECKOro U3HOCA Ha OCHOBE MHKEHEPHOTO 00CIIeI0OBaHUS
MPEyCMaTPUBAET HUHCTPYMEHTAIBHBIN KOHTPOJIb COCTOSIHUS DJIEMEHTOB 3/1aHUS U
ompe/ieJIeHUue CTETIEHU TTOTEPU UX DKCIUTyaTallMOHHBIX CBOMCTB. {715t mpubnu3uTensHon
OILIEHKH M3HOCA TOJB3YIOTCSl COMOCTABICHUEM (PaKTUUECKOTO CPOKA CITY>KOBI 3/1aHUS C
pacUYETHBIM.

Ha pa3Buthe usnueckoro n3Hoca BIUAIOT ClieAyIoHe GaKTOpPhI:



1. o0beM U XapakTep KalnuTalbHOTO PEMOHTA

. INTAHUPOBKA 3J1aHUS

. INIOTHOCTB 3aCEJICHMUS

. Ka4ecTBO padoT IpU KallUTAJIbHOM PEMOHTE

. CAHUTapHO-TUTUEHNYECKHE (DaKTOPBI (MHCOISALIUS, adparus)

. HCPUOJbI SKCILTyaTallun

N N B W

. YPOBCHb COACPIKAHUA U TCKYIICTO pEMOHTA.

Du3zuyeckuii U3HOC — BEIIMYNHA, XapaKTEPU3YIOIIAsl CTENIEHb YXY/IIICHNUS TEXHUUECKUX
U CBSI3aHHBIX C HUMH JIPYTHX AKCIUTyaTallMOHHBIX MTOKAa3aTeNel 3/1aHus Ha ONpeIeICHHbIN
MOMEHT BPEMEHH, B PE3YJIbTATE YETO IPOUCXOUT CHUKEHUE CTOMMOCTU KOHCTPYKIUH 3aHMSL.
[Ton ¢u3HuecKUM U3HOCOM TaK)Ke TOHUMAIOT MOTEPIO 3/JaHUEM C TEUYCHHEM BPEMEHU Hecyllen
CIIOCOOHOCTH (IMIPOYHOCTH, YCTOMUMBOCTH ), CHUPKEHUE TEIUIO - U 3BYKOU3OJISILIMOHHBIX CBOMCTB,
MOJIO - U BO3YXOHEIPOHUIIAEMOCTH.

[IpornieHT M3HOCA 3]aHUI OTIPEEISIOT M0 CPOKAM CITY>KOBI WiIH (PAaKTUYECKOMY
COCTOSTHUIO KOHCTPYKIIUH, MOJIb3YACh MTPaBUJIAMHU OIICHKU (PU3NYECKOTO U3HOCA (HAIpUMED
BCH 53-86 (p) «IIpaBuna omieHKH (HU3NIECKOTO U3HOCA KIIIBIX 3TaHU»).

Qu3zuyeckuili UHOC YCMAHABIUBAION:

—Ha OCHOBAHUHU BHU3YaJIbHOI'O OCMOTPA KOHCTPYKTHUBHBIX 3JIEMEHTOB U OIPEAEICHUS
MPOLIEHTA MOTEPU MM IKCILTYyaTAIMOHHBIX CBOMCTB BCIIEACTBHE (PU3NYECKOTO U3HOCA C
IMOMOIIBIO TAOJIMIL;

—9KCIEPTHBIM ITyTEM C OLIEHKOW OCTaTOYHOTO CPOKA CITYKOBI;

—PpacCUETHBIM IIYTEM;

—MWHXXEHEPHBIM 00CJIeJOBAaHUEM 3/IaHUH C OTpe/IeIeHHeM CTOUMOCTH padoT,
HEOOXOUMBIX /Il BOCCTAHOBJIEHUS €r0 IKCIUTYyaTaIl[MOHHBIX CBOMCTB.

Ou3ndecKuii U3HOC 3/1aHUS ONPEEIAETCs CI0KEHUEM BEIMYUH (PU3NIECKOTO U3HOCA
OTJIENbHBIX €T0 AEMEHTOB: CTEH, IEPEKPHITHH, KPBIILIN, KPOBIIH, I10JI0B, OKOHHBIX U JABEPHBIX
YCTPOMCTB, OT/IETOYHBIX padOT, BHYTPEHHUX CAHUTAPHO-TEXHUUECKUX U IJCKTPOTEXHUUYECKUX
YCTPOMCTB U JPYTUX DJIEMEHTOB.

[Tpu onpeneneHnu HOPMATUBHBIX CPOKOB CIYXKObI 31aHUS] IPUHUMAIOT CPEIHUN
0€30TKa3HBIN CPOK CITy>KObI OCHOBHBIX HECYIIIUX 3JIEMEHTOB — ()YHJIAMEHTOB U CTEH.

Cpok ci1y>kObl Pa3IUYHBIX 3JIEMEHTOB 3/1aHUS HEOJIMHAKOB, TI0O3TOMY HEKOTOPbIE U3 HUX
MPUXOJIUTHCS 3aMEHATh WM PEMOHTUPOBATb.

[TeproM4HOCT PEMOHTHBIX PAabOT 3aBUCHUT OT:

-JI0JIFCOBEYHOCTH MaTEPUAJIOB, U3 KOTOPHIX M3TOTABINBAIOTCS KOHCTPYKIIMY U UH)KEHEPHBIE
CUCTEMBI;

-Harpy3oK;

-BO3JICMCTBHUS OKpYXKalOIIel cpeibl U APYruX (HaKTOPOB.

Hopmamusnwiii cpok cyorcoObl 37IEMEHTOB 37]aHKs YCTAHABIIMBAIOT C YUE€TOM BBITIOJIHEHUS
MEPONPHUATHIA IO TEXHUUECKOW AKCIUTyaTaui. HajexHOCTh 371eMEeHTOB o0ecTieunBaeTcs Ipu
BBIMIOJTHEHUH KOMITJIEKCA MEPOTIPUATUHN IO TEXHUUYECKOMY O0CITYKUBAHUIO U PEMOHTY 3JaHUI.
HanexHocTh — 3TO CBOHCTBO 3JIEMEHTA BBIOIHATH (PYHKIIUH, COXPAHss CBOU
JKCIITyaTallMOHHbIE MIOKa3aTeNu B 3aJJaHHBIX MpejiesiaX B TeYeHHe TpeOyemMoro nepuoa.
HanexxHocTh XapakTepusyeTcs ClIeyIOIUMHI OCHOBHBIMY CBOMCTBAMU:
Pemonmonpuzcoonocms — npucrocOOIEHHOCTh 3JIEMEHTOB 3/IaHUS K IPETYNPEXICHUIO,
OOHapY>KEHHIO U YCTPAHEHUIO OTKA30B M MMOBPEXKICHUI ITyTeM MPOBEICHHS TEXHUYECKOTO
00CTyKMBaHUS U BBIITOJIHEHUS IUIAHOBBIX U HETJIAHOBBIX PEMOHTOB.

Coxpansemocms — CIIOCOOHOCTH OT/AEIBHBIX 3JIEMEHTOB IPOTUBOCTOSITH OTPUIIATEILHOMY



BIIMSIHUIO HEYJIOBJIETBOPUTEIBHOIO XPAHEHUS, TPAHCIIOPTUPOBKH, CTAPEHUIO 10 MOHTAXa, a
TaKKe 37aHus B LIEJIOM JI0 BBOJA B KCIUIYaTalMIO U BO BPEMSI PEMOHTOB.
Honeoseunocmv — coXpaHeHHE pabOTOCIIOCOOHOCTH /10 HACTYIUICHUS IPEAETHHOIO COCTOSHUS
C mepepbIBaMU JJI1 PEMOHTHO-HAJIaI0YHbIX PabOT U yCTpaHEHUS BHE3AITHO BOSHUKAIOIINX
HEHUCTIIPABHOCTEH.
bezomkasnocms — coxpaneHue paboTocrnocoOHOCTH 0e3 BBIHYKICHHBIX MEPEPHIBOB B TEUCHUE
3aIaHHOT'0 BPEMEHH JI0 IIOSIBJICHUS IIEPBOT0 UM OYEPEIHOIO OTKA3a.

Ompxa3z — 3T0 cOOBITHE, 3aKITI0YAIOIIeecs B IOTepe paboTOCIIOCOOHOCTH KOHCTPYKIIUU HITH
VH)XEHEPHOU CUCTEMBI.

[Tpu 3ameHe OTAETbHBIX JIEMEHTOB UX 0€30TKa3HOCTh MOBBIIIAETCS, HO HE JOCTUTaeT
MEPBOHAYAIIBHOM, TAK KaK B KOHCTPYKLMSAX BCETIa CYLIECTBYET OCTATOYHBIA U3HOC JIEMEHTOB,
KOTOpbIE B TEYEHUE BCErO CPOKA IKCILTYATALIMN HE MEHSIOTCA.

Onmumanvuyro 0012086e4HOCMb 3TAHAN ONPEICISIOT C YUETOM MPEACTOSIIUX 3aTPaT Ha €ro
9KCILTyaTaluIo 32 BECh CPOK CIYXKOBI.

[TpuBenennsie 3aTpatsl [1, mpeacrapistone co00i CyMMYy OCHOBHBIX M CONTPSIKEHHBIX
KalUTaJIbHBIX BIOKEHUN Z , Z', ¥ TOJIOBBIX DKCIUTYaTallMOHHBIX PACXOJI0B C YUETOM
HOPMAaTUBHBIX KO3QPuimeHToB 3¢ dexruBHOCTH EH, E'H 10KHBI OBITH MUHUMATbHBIMH

I1= K+ ExZ+ E'wZ' >MuHuMyMm,

rae K— cpeliHss CTOUMOCTh KallUTaJIbHOTO PEMOHTA, PYO.

CooTBeTCTBYIOIINE MaTeMaTHYECKUE ITPeoOpa30BaHus AAI0T BEIPAXKEHUIO JJIS1 OIIPEIeNICHHS
ONTUMAJIBHOTO CPOKa CIYX OBl 3aHUs, CTOUMOCTb €JMHOBPEMEHHBIX II€PBOHAYAIbHBIX 3aTPaT
Ha BO3BEJICHUE KOTOPOTo cocTaisieT Z py6. O0beMHO-TIAaHUPOBOYHBIE U KOHCTPYKTHBHBIE
pellieHus IpelycCMaTpUBAIOT IPOBECHUE PEMOHTOB uepe3 tpJIeT co cpeiHel CTOMMOCTbIO
pemonTa K py0.

O0111e€e 4nCI0 PEMOHTOB tosm 32 HOPMAaTUBHBIN CPOK CITYKObI 1 (JIET):

toowm = tp V2 Z (n K)

riae N = 2(n-1) — ko3 PUIMEeHT, yIUTHIBAIOIINN HETPOIIOPIIHOHATBHYIO 3aBUCIMOCTh
CTOMMOCTH KallUTAJIbHOTO PEMOHTA OT €ro NOPSAJKOBOTO HOMEPA.

TakuMm oOpa3oM 3HauU€HUE ONTUMAIBHOIO CPOKA 3aBUCHUT OT CPEAHEN CTOMMOCTH KalUTaIbHOTO
pemonTa K, MexxpeMOoHTHOro0 nepuoa tp, 00bemMa nepBoOHaYalbHBIX 3aTpaT Ha BO3BEJICHUE
31aHus Z.

Dkcnyamayuonnsvie mpebosanus NOAPA3IENIAIOTCSA Ha 00IIHe U ClielualbHbIe.

Obwue mpebosanus IPEBbABISAIOTCS KO BCEM 3/1aHUSAM, CHeyuaibHble — K ONpeIeIeHHON
IpyNIe 34aHUN, OTINYAIOIINXCS HA3HAYEHUEM WIIM TEXHOJIOTHEN ITPOU3BOJICTBA.

OO61ue U crienyuagbHble HKCIUTyaTal[MOHHbIE TPEOOBAHUS COJEPKATCS B HOPMaX U TEXHUYECKUX
YCIJIOBUSIX HA TPOEKTUPOBAHME 3/1aHUM.

CrneuunanbHble TpeOOBaHMSI, ONPE/IeNIIeMble Ha3HAUEHUEM 3aHMs], OTPAXKAIOTCS B TEXHUYECKOM
3a/laHuU Ha IPOEKTUPOBAHUE.

[Tpu npoeKkTHpOBaHUH 3JaHUN U COOPYKEHUN HEOOX0IUMO 00€CTIEUUTh P TPEOOBAHUNA:
KOHCTPYKTUBHBIE 3JIEMEHTHI U MH)KEHEPHBIE CUCTEMBI JIOJKHBI 00J1aaTh JOCTATOUHON
0€30TKa3HOCTbI0, OBITh JOCTYIHBIMU JIJIS1 BBIMOJIHEHUSI PEMOHTHBIX PadOT, yCTpaHEHUSI
BO3HHUKAIOIINX HEUCTIPABHOCTEH U 1e()EeKTOB, OBITH TOCTYIHBIMHU ISl PETYIMPOBKH U HAJIAJKH B
MpOLECcCe IKCILTyaTaluu;

° KOHCprKTI/IBHI)Ie 3JICMCHTHLI U I/IH)KeHepHI)Ie CHUCTEMBI JOJIXKHBI UMETH OJMHAKOBBIC UJIN
OJIM3KHE TI0 3HAYCHUI0 MEKPEMOHTHBIC CPOKH CITYXKOBI,

° MepOHpI/IflTI/IH 10 KOHTpOJ'IIO TEXHUYCCKOI'O COCTOAHUA 3JaHHUA, HOJI)Iep}KaHI/IIO €ro
paboTOCIOCOOHOCTH MITH UCTIPABHOCTH;

e MOJrOTOBKA K CE30HHOM KCIUTyaTalliu JIOJIXKHA OCYIIECTBIISATHCS HanOoIIee TOCTYITHBIMH
Y DKOHOMHYHBIMH METOJAMU;



* 3/1aHK€ JOHKHO UMETh YCTPOMCTBA U HEOOXOMMbIE TOMEIIECHUS IJIs1 pa3MelleHuUs
HKCIUTYaTaI[MOHHOTO NIEPCOHANA, OTBEYAIOIe TPEOOBAHNUAM HOPMATUBHBIX IOKYMEHTOB,;
* cOOJIOIEHUE CAHUTAPHO-TUTHEHNYECKUX TPEOOBAHUH K MOMEIIEHUSAM U TpUJIeTaroIei
TEPPUTOPUH.
OCHOBHBIMU KOHCTPYKTHUBHBIMH 3JIEMEHTaMH, TI0 KOTOPBIM ONPEAEISAETCS CPOK CITY>KOBI BCETO
3J1aHus, SIBJISIFOTCS] HAPY’KHbIE CTEHBI U (pyHIaMeHT. OcTaabHble KOHCTPYKLUHU MOJIBEPTatoTCs
3aMeHe.
B coBpeMeHHBIX 3/1aHUSX YBEIMYUIOCH YUCIO KOHCTPYKTUBHBIX 3JIEMEHTOB, CPOK CITY>KOBI
KOTOPBIX PABEH CPOKY CITY>KObI OCHOBHBIX.

3aganue:

Onucatb NOPsIIOK yCTaHOBJICHHUE (DU3HMUECKOr0 U3HOCA CUCTEM MH)KEHEPHOTo 000pyA0BaHuUs
3nanuil u coopyxenuit cornacHo BCH 53-86 (p) «lIpaBuina onieHku Gpu3ndeckoro n3Hoca
JKUJIBIX 3/1aHUI).

IIpakTHyeckoe 3ansiTHE 3
Tema: [Tapamerpsl, XapakTepHu3yoIlMe TEXHUYECKOE COCTOsIHUE 3aHus1. OlpeieseHe CpoKOB
CITY>KOBI 3/TaHHUS.
MopallbHBIE U3HOC
Hesb 3aHATHA: U3Y4UTh (PU3NYECKUNA U3HOC.
Teoperuyeckass 4acThb:

MopanbHblii U3HOC - BEIMYMHA, XapaKTEPU3YIOIAsi CTENEeHb HECOOTBETCTBHS 0a30BBIX
[apaMeTpoB, OINPEAETAIONMX YCIOBHUS IMPOKUBAaHUSA, O0bEM M KAdeCTBO MNPEAOCTaBISEMBIX
YCIIYT, COBPEMEHHBIM TPEOOBAHUSIM.

CyIIHOCTB €ro COCTOUT IO CYTH B TOM, YTO C TEUEHUEM BPEMEHH I10J] BIUSHUEM HEIIPEPHIBHOIO
TEXHUYECKOTO IIporpecca BO3HUKAKOT HECOOTBETCTBUS MEXY BHOBb BO3BOJHMMBIMU U CTapbIMU
3laHUSIMM, HECOOTBETCTBUE 3JaHMs ero (YHKUMOHAJIbHBIM Ha3HAUEHHUsIM BCIIEACTBHE
MEHSIOIMXCS COLMAIBHBIX 3allpOCOB. ODTO COCTOMT B HECOOTBETCTBUU aAPXUTEKTYPHO-
IUIAHUPOBOYHBIX PEIIEHUH COBPEMEHHBIM TpPEOOBaHUSIM O TNEpPEYIUIOTHEHHOCTH 3aCTPOMKH,
HEJOCTaTOYHOM  YpPOBHE  OJaroycTpoHcTBa, 03€l[ |eHEeHUH TEppUTOPUH, YyCTapeBIIEM
UH)XEHEPHOM 000pYy/IOBaHUHU.

Crapple 374aHMSI 4acTO HE YAOBJIETBOPSAIOT COBPEMEHHBIM 3ampocaM JIIOJEH U COBPEMEHHBIM
TpeOOBaHUSAM TPOM3BOJACTBA HU IO CBOMM TrabapuTaM, HHU 10 IUIAHHUPOBKE, HHU IO
PACIOJIOKEHUIO TOMEIEHUH, BHEIIHEMY OOJHMKY, YPOBHIO TEXHMUYECKOIO OCHAIIEHMs. OTU
31aHUs. OBIBAlOT JIOCTATOYHO TMPOYHBIMH, W (U3MUECKUH HM3HOC HUX HE3HAUuTeNl eH, HO
’MopanbpHO’’ OHHM ycrapenu. Ilo 3Tol mpruumHe KpaliHE Ba)KHO NMPOM3BECTH PEKOHCTPYKIUIO,
MOJCPHU3ALUIO, IEPEYCTPOMCTBO CTApOr0 34aHUs I IPUBEIEHUS €r0 B COOTBETCTBUE C
COBPEMEHHBIMH TPEOOBAaHUSMHU.

Paznuuaror MopanbHBIA HM3HOC ABYX (opM. MopalbHbli HW3HOC TEepBOW (POPMBI CBsI3aH CO
CHIKEHUEM CTOMMOCTH 3/IaHMS IO CPABHEHUIO C €T0 CTOMMOCTBIO B IEPUOJ] CTPOUTENIBCTBA, T.E.
YMEHBIIEHHE CTOMMOCTH CTPOUTENBHBIX paboT MO Mepe CHUXKEHUS MX Cce0ecTOMMOCTU
(BcreacTBue WU3MEHEHUS MacmraboB CTPOUTEIBHOTO MIPOU3BO/ICTBA, pocrta
IIPOU3BOJUTEIBHOCTH TPYAQ).

MopanbHblii U3HOC BTOpPOM (OPMBI OMNpENeNseT CTapeHUe 3/1aHus IO OTHOILEHUI0 K
CYIIECTBYIOIIUM Ha MOMEHT OLIEHKH OOBEMHO-TUNIAHUPOBOYHBIM CAHUTAPHO-TUTUEHUYECKUM,
KOHCTPYKTUBHBIM M JPYTUM TpeOOBaHHUSAM, KOTOPHIE 3aKIIIOYAIOTCSA B Jle(eKTax IUIAHUPOBKH,
HECOOTBETCTBHUM  KOHCTPYKTUBHBI ~ 3JJIEMEHTOB  3[aHHsI ~ COBPEMEHHBIM  TpPEOOBaHHSIM



(HEyIOBJIETBOPUTENIbHBIE TEIUIOTEXHUYECKUE XAPAKTEPUCTUKH, 3BYKOM3OJIALUA M Jp.), B
OTCYTCTBHUH UJIU HEYAOBJIETBOPUTEIHHOM KayeCTBE 3JIEMEHTOB HHKEHEPHOTO 000PYIOBAHHUS.
Bo3moxHBI Ba 0a30BBIX crOcOo0a KOJUYECTBEHHON OIICHKHM MOPAJIBLHOTO H3HOCA BTOPOU
(bOpMBI: TEXHUKO-3KOHOMHYECKUN U COLIMATbHBIM.

TexXHUKO-IKOHOMHUYECKUI crocod mpeacTaBisier co0oi CUCTeMy IMOKa3aTeleil, COCTaBICHHBIX
HA OCHOBaHUM 00OOIIEHUS yIEIbHOW CTOMMOCTH KOHCTPYKTHUBHBIX AJIEMEHTOB M MHKEHEPHOTO
000py/IOBaHUS Pa3IUYHBIX 3JaHUM, BBHIPAXKEHHOW B TPOLEHTAX OT BOCCTAHOBUTEIbHOU
CTOMMOCTH 37aHUM.

Metoa conuanbHOW OIEHKH BTOPOH (hOPMBI MOPAJIbHOIO M3HOCA OCHOBBIBAETCS HA aHAIIM3E
MIPOLIECCOB OOMEHA U KYIUIU-TIPOJAKH KHUIIbSL.

MopanbHblii W3HOC 3/aHUSI MEHSETCS CKauyKoOOpa3HO IO Mepe HW3MEHEHHS COLMaIbHBIX
TpeOoBaHUIl, HO MOpaJbHOMY HW3HOCY 3[aHUSl [OJBEpPraiTcs Topa3fo ObicTpee, ueM
dusuueckomy.

MopanbHbIi U3HOC yCTPAHAETCS PU MTPOBEACHUH KAITUTAIBbHOIO PEMOHTA UM PEKOHCTPYKLIMHU
JKUJIOTO 3/IaHUS.

KonnuecTBeHHas olleHKa MOPaIbHOT'O U3HOCA JKUJIBIX 3AaHUN TpeOyeTcs 1isi 000CHOBAaHHOTO
YCTaHOBJIEHUS OYEPEIHOCTH P HA3HAYEHUH 3/1aHUN Ha KalUTAJIbHbIM PEMOHT, a TAK)Ke JJIs
oTpeieNieHus] COLUaIbHO-IKOHOMUYECKOH (D (PEeKTUBHOCTH PEMOHTHO-PEKOHCTPYKTUBHBIX
pabor.

MopanbHbIi U3HOC KUJIBIX U OOLIECTBEHHBIX 3/IaHUN TIPOSBISETCS B MOCTEIEHHOM OTKJIOHEHUH
OCHOBHBIX IKCIUTYaTAaIlMOHHBIX TTOKA3aTeNIeH, ONpeAeIsIomuX (PyHKIIMOHAIEHOE Ha3HAUCHHE
3nanusi. CoBpeMeHHble TpeOOBaHUS, MPEAbSBISIEMbIE K KUIIBIM U OOIIIECTBEHHBIM 3aHHSIM,
OTpaXeHbl B HOPMaX CTPOUTEIBHOIO IPOEKTUPOBaHUsA. OTKIOHEHUS OT HOPM MOTYT
paccMaTpuBaThCs Kak MPU3HAKKM MOPATILHOIO M3HOCA, IOIPA3IeIIAIOIINECs HA TPU FPYIIIbL:
HEJ0CTaTKU IUIAaHUPOBAHMUS, HECOOTBETCTBHUE IJIAHUPOBKH, HECOOTBETCTBUE KOHCTPYKLIUMA
JEHCTBYIOIIMM HOpMAaTHBaM, OTCYTCTBUE OTJEIbHBIX BUJIOB HHKEHEPHOT'O OJIar0ycTPOCTBRA.
KonnuecTBeHHas oLleHKa MOPaIbHOIO 3HOCA 3aHUSI Ha IPAKTUUECKUX 3aHATUSAX U B
JUIJIOMHOM ITPOEKTUPOBAHUU OIpEeIsieTcs Mo Tabaulle 5. OTOT METOA ONpeeIeHUs
MOpaIbHOI'O M3HOCA HA3bIBAETCSl TEXHUKO-IPKOHOMUYECKUM M ITOKa3bIBA€T pa3Mephl 3aTpaT Ha
YCTpaHEHHUE U3HOCA K BOCCTAHOBUTEIBHON CTOMMOCTH 3/1aHUS.

TexXHUKO-2KOHOMHYECKHE TT0Ka3aTeIN MOpPaJIbHOTO U3HOCA KUJIBIX 3JaHUI

tabmuie 5.
[Tpu3Haku MOpabHOTO U3HOCA [Toxa3zaTenn MOpanbHOTO

u3Hoca, % ot
BOCCTaHOBUTENILHOW CTOMMOCTH
JKUJIBIX 3JaHUH

1. ehexThl MIaHUPOBKHU: 15

OTCYTCTBHE: 2,5

KyXOHb 3

CaHUTAPHBIX y3JIOB 2

BAHHBIX KOMHAT 5-100

COBMEIIIEHHBIE CAHUTAPHBIE y3JIbI 5-10

(KpoMe OJTHOKOMHATHBIX KBapTHD) 5

HE COOTBETCTBHE TUIOMIA/IeH HOpMaM 7

OTCYTCTBHE OAIKOHOB U JIOJKUN 9

IUTAaHUPOBKA, He oOecreunBaroias 3acejieHue KBapTHUp OJHOMN 11

ceMbeii, ipu cpesHeit o0bmeit oA KBapTUp B I0ME, M: 12

46-55 2,6




56-65 0,6
66-85 1,8
86-120 2,6
cB. 120 1,5
2. OTcyTcTBUE OTACTHHBIX BUJOB HHXEHEPHOTO

OyiaroyctpoiicTna:

[EHTPAILHOTO OTOTUICHHS

BOJIOIPOBOJIA 1,8
KaHAJIN3aluU 3,2
3JIEKTPOCHAOKEHHS 04
ra3ocHa0XeHUs 1,7
rOpsSYEero BOJOCHA0KCHHUS 0,2
BaHH 6,6
PaZMOTPAHCIIALMOHHOM CETH 2
KOJIJICKTHBHBIX TCJICBU3NOHHBIX aHTCHH 2
Tene()OHHOTO BBOJIA 1,5
TUQTOB MPU OTMETKE I0JIa BEPXHETO 3TaXa OT YPOBHSI TPOTyapa

Oonee 14 m

MYCOPOIIPOBOJIOB (B 3IaHUSX C OTMETKOH I10JIa BEPXHETO ITaXKa

oT ypoBHs TpoTyapa 11,2 M u Gosiee)

3. HecooTBeTCTBHE KOHCTPYKIIUI COBPEMEHHBIM HOPMATHBHBIM

TpeOOBaHUAM:

MOJTHOE OTCYTCTBHE HECTOPACMBIX U HE3arHUBAKOIIINX

IIEPEKPBITUI

TO XK€, IEPEropoI0K

ITpumeuanue. [Ipu HanU4YMK IPUBEJEHHBIX B TAOJINIE OTKIOHEHUH OT COBPEMEHHBIX
HOPMAaTUBHBIX TpeOOBaHMUM HE BO BCEX KBAPTUPAX MMOKA3ATENN YMEHBIIAIOTCS
IIPONOPLUOHAIBHO KOJIUYECTBY KBAPTUD.

3aganue:

YcraHOBUTH MOPAJIBLHBIH H3HOC:

1. e ekThl apXUTEKTYPHO-TIJIAHUPOBOYHOT'O PELICHUS COCTABIIAIOT COBMEIICHHbBIE CAHUTAPHBIE
Y3161 B IBYX M TPEXKOMHATHBIX KBapTHpax 2%; MIOIIa1b KyXoHb MeHee 9 M?— 59%.

2. OTcyTCcTBUE OTIENBHBIX BHJIOB HHKEHEPHOTO 000pyA0oBaHus. B 31aHUN HE Tpe1yCMOTpeH
CTAIMOHAPHBINA TA30ITPOBOJ] OT HAPYKHBIX ceTel razocHadxkeHus — 1,5%; ycTponcTBO
tenedoHHOTO BBOMA B 31aHue — 0,2%; ycTpolicTBO paquoTPaHCIAIIMOHHON CETH B 3IaHUU —
0,4%; ycTpOMCTBO KOJIJIEKTUBHBIX TEICBU3HMOHHBIX aHTeHH — 1,7%.

3. HecooTBeTcTBUE KOHCTPYKITHI COBPEMEHHBIM HOPMATHBHBIM TPEOOBAHUAM: JICPEBIHHBIC
nepekpbITus 2%. O0muit MopabHbBIN U3HOC 3/1aHus cocTaBisieT 12,8%.

IIpunoxenue.

[To obmeMy MOpaTbHOMY U3HOCY OINpEAeNseTCs TPYIa 3/1aHus 0 CTENEHN MOPaJIbHOTO
u3Hoca. B Tabnune 6 npuBeneH npumep TpyNIUPOBKY KUIIBIX 3JaHUN IO MOPAJIbHOMY U3HOCY
UCXOJSl U3 KOJIMYECTBEHHOTO KPUTEPHS - CTEIIEHU PaCIPOCTPAaHEHUsI OCHOBHBIX IIAHUPOBOYHBIX
nedexToB. ['pymnmna no cTene’u MOpajabHOr0 H3HOCA 3aBUCUT OT MPOLIEHTHOI'O COOTHOIICHHS
KBapTHUP, B KOTOPBIX €CTh JaHHbIE AEPEKTHI K 00IIEMY YUCITY KBapTHP.




['pynnupoBKa KUIbIX 3JaHUH 110 CTEIIEHU MOPaJIbHOI'O U3HOCA

Tabmuna 6

[Ipu3naku MopaIbLHOTO

['pynmsl (kaTeropun) Mo CTENeHu MOPaIbHOTO U3HOCA

H3Hoca | I 1 \Y;
KBapTUP € XKWIOH IJIOAAbIO CB. cB. 30% ot 20 10 30% | ot 10 no 20% 1o 10%
85 M
KHUJIBIX KOMHAT, PacroyioxkeHHbix|  ¢B. 30% ot 20 10 30% | ot 10 no 20% 1o 10%
MOl KyXHSIMH UJIM CAHUTAPHBIMU
y3J1aMH
KBapTUP C TEMHBIMH WJIU cB. 30% ot 10 10 30% | ot 5 mo 10% 1o 10%
MPOXOTHBIMU KYXHSIMH
JKIJIBIX KOMHAT C OKHAMH, cB. 30% ot 10 10 30% | oT 5 mo 10% o 5%
BBIXO/ISIIIIMMU B CBETOBBIE
JIBOPBI, LIUPUHOM 3 M U MeHee
JKAJIBIX KOMHAT LIUPUHOU MEHEE cB. 30% ot 10 10 30% | ot 5 mo 10% 10 5%
2M
KBapTHp 0€3 BAHHBIX KOMHAT 100% 100% cB. 20% 10 20%
JIECTHUII C BBICOTOM MOJABEMA JI0 | 3/aHus B 6 31aHUA B 5 - -
T10JIa MOCJEAHEro 3Taxa 14 M B 3Taxen u 3Taxei
JIOMax, He 000PYAOBAHHBIX Oozee
mudTamu

Ecnn MopanbHbIi H3HOC ONpEIesieH o TabuuLe S, TO FPYNIy 3/JaHUs MOYKHO OIPEIEINUTD 10

Tabymue 7.

Knaccudukanus (rpynnupoBKa) *KUIbIX 3/[aHUN 10 MOPAIbHOMY U3HOCY

I'pynna >kuIbIX 30aHUN

OTKIIOHEHHUsI OT HOPMATUBHBIX TpeOOBaHUN

10 COOTBETCTBHUIO
HOPMAaTHUBHBIM
TpeOOBAHUAM K
IUTAHUPOBKE U YPOBHIO
WH)XEHEPHOTO
6nmaroycTpoiicTsa (1o
MOPAJIbHOMY HU3HOCY)

K INITAaHUPOBKE

K YPOBHIO HHXEHEPHOTO
OyaroyctpoiicTaa

1

OTKJIOHEHUN HET

OTKJIOHEHUH HET




2
(1-30%)

3
(30-70%)

4
(70-100%)

B kBapTupax, COCTaBISIONMUX 10
10% ot oO1ieit ImI0Iaau XKUI0TO
3JIaHMS; )KHUIIAs TUTOIIAIb KBAPTHUD
CBhIIIC 85 M2; JKUJIbIE KOMHATHI
PACIIOJIOKEHBI MO KYXHSIMH WA
CaHy3J'IaMI/I; KBapTI/IpBI C TCMHBIMHU
WJTU TIPOXOJTHBIMU KYXHSIMU;
KHNIIBIC KOMHATBI LHHpHHOﬁ MCHEC
2 M B JIByX- WJIH TPEXKOMHATHBIX
KBapTHPAX; COBMEIICHHBIC
CaHYy3JIbl;, BBICOTA KHIIBIX
MOMEIIECHUH OT M0Jja J0 IT0TOJIKA
MeHee 2,5 M.

B xBaptupax,
cocTtaBiistronux cBeime 10 u 1o
30% ot 001LEH )KUITOro 3IaHus,
HMEIOTCS OTKJIOHEHUS OT
HOPMAaTHBHBIX TPEOOBAHHM,
yKa3aHHbI€ JUIsl TPYIIIBI 2

B xBapTHpax, COCTaBISIOMINX
cBele 30% ot oO01el mIomaIn
YKUJIOTO 37aHUs, UMEIOTCS
OTKJIOHEHHS] OT HOPMAaTHBHBIX
TpeOOBaHMil, yKa3aHHBIE JIJIS
TpyIIIbI 2

B 31auum oTcyTcTBYET
TeneoHu3anms, paauopuKaIus,
TeJIeBU3MOHHOE 00opyioBanue. B
31aHUSAX BBICOTOM S 3Taxken
OTCYTCTBYIOT MYyCOPOIIPOBO/IbL. B
3IaHMSIX BBICOTOM 5 3Takel Npu
OTMETKE I10J1a BX0/1a B KBAPTUPbI
BEpPXHEro ATaxka HaJl ypOBHEM
TpoTyapa 14 m u 6oiee
OTCYTCTBYIOT TU(THL. B KBapTHpax,
coctasisromux 10 10% ot oOuiero
qrclia KBapTHP B 3/IaHUU, HET
BAaHHBIX (JIYIICBBIX).

B 31anuax BEICOTOH CBBIIIE 5
ATaXKEe OTCYTCTBYIOT
MYyCOpPOIPOBOAbL. B 3manmsx
BBICOTOM CBBIIIIE 6 ATAXKEH
OTCYTCTBYIOT TU(THL. OTCYTCTBYET
[EHTPAJILHOE OTOILJICHHE,
razocHa0xeHue (Ipu OTCYTCTBHH
OBITOBOTO AJIEKTPUUECTBA), TOPSUCE
BoJIocHaOxeHue. Bo Bcex
KBapTUPAX WIHA OOJBIICH UX YaCTH
OTCYTCTBYIOT BaHHbIE (JIylLIIEBBIE).

OTcyTCTBYET BOJOTIPOBOI,
KaHaIu3alus

IIpakTyeckoe 3ausarTue 4

Tema: KanutanbHOCTh 37aHUN. 3aBUCUMOCTh U3HOCA UHKEHEPHBIX CUCTEM U KOHCTPYKIIUI
3IaHUHA OT YPOBHS UX DKCIUTyaTalluH.
YcraHOBIIEHHE HOPMATHBHOTO CPOKA CITYKOBI
Hean 3aHATHSI: U3YYUTh OIPECIICHUE YCTAHOBJICHUE HOPMAaTUBHOTO CPOKA CITY>KObI
TeopeTuyeckas 4acTh:

IIpumeyanue. [l OTHECEHUS KUIIOTO 31aHUS K ONPEAEICHHON IPYIIIIE 10 COOTBETCTBUIO
HOPMAaTUBHBIM TpeOOBaHUSAM K IUIAHUPOBKE M YPOBHIO MHKEHEPHOTO OJ1aroycTpoicTBa
JIOCTATOYHO HAJIMYMUS OJAHOTO U3 MPU3HAKOB, XapaKTEPU3YIOLINX ATy IPYIIyY.




MuHuManbHbIN CPOK AKCIUTYaTallMM 3/1aHUS ONPEAEIIAETCS MO IPYyNIe KaMUTaJIbHOCTU 3aHUS.
['pynna KanuTaJbHOCTHU OIIpEaeIIseTcs 10 MaTepually (pyHIaMeHTOB, CTE€H U NIEPEKPBITHiL, a
TaK)K€ 3aBUCUT OT Ha3HAYECHMS 3AAHMUSL.

Hopmamu as1s1 s)KuibIX 3JaHMH yCTAHOBJIEHO ILECTh IPYII KAIUTAIbHOCTH:

I, | -xamenHbIe, 0c000 KanUTaIbHBIC, (PYHIAMEHTHI KAMEHHBIE M OETOHHBIC; CTEHBI — KAMEHHBIE
(KMpIMYHBIE) U KPYITHOOJIOUHBIE; IEPEKPBITHS - KeIe300eTOHHbIe. MUHUMaIbHbIN CPOK
JKCIUTyaTaluu coctasiser 150 ner.

Il- kameHHBIE, 0OBIKHOBEHHBIC; YHIAMEHTHI — KAMEHHBIC; CTEHbI — KAMEHHBIC (KHPITMYHBIC),
KPYIMHOOJIOUHBIE ¥ KPYITHOTIAHEIbHBIE; IEPEKPBITUS - XKeJIe300€TOHHBIC WIIM CMEIIaHHBIE
(lepeBsHHBIE U KeJIe300€TOHHBIE), a TAK)Ke KaMEHHBIE CBOJIBI 110 CTAJIbHBIM OallkaM.
MuHuManbHbIN CPOK IKCIUTyaTallMu cocTaBiger 125 ner.

I11- xameHHbIC, OOJIETYeHHBIC; (PYHIAMEHTHI — KAMEHHBIE M OCTOHHBIE CTEHBI 00JIETYeHHON
KJIQJKU U3 KUPIHYa, IJaKOOJOKOB U paKylleYHUKA; IEPEKPBITUS JEPEBSIHHBIC,
&KeNe300€TOHHBIE WIIM KAMEHHBIE CBOJIbI IO CTAJIbHBIM OajkaM. MUHMMaJIbHbIN CpOK
sKcIUTyaTauu coctasiser 100 ner.

IV- nepeBsiHHbIe, pyOJIeHHBIE U OpycUaTble, CMEIIaHHbIE, ChIPIIOBBIE; ()YHIAMEHThI — JICHTOUYHbIE
OyTOBBIE; CTEHBI — pyOJIeHHbIE, OpycUaThle U CMELIaHHbIE (KUPIIUYHBIE U IEPEBSHHBIE),
CBIPLIOBBIE; IEPEKPHITHS — IePEBIHHBIE. MUHUMAIIbHBINA CPOK 3KCILTyaTauuu coctasiseT S50 jer.
V - cOOpHO-IIUTOBBIC, KAPKACHBIC, TITMHOOUTHBIE, CAMaHHbIE U (haXBEPKOBHIC; (PyHIaMEHTHI —
JIEHTOYHbIE OYTOBBIE; CTEHbI — pyOJIeHHBIE, OpycUaThle U CMEIIaHHbIe (KUPIUYHbIE U
JIEPEBSIHHBIE), CBIPLIOBBIE; IEPEKPHITUS — JePEBSIHHbIE. MUHUMAaIbHBIN CPOK AKCILUTyaTalluK
cocrasisieT 30 ner.

V|- kapkacCHO-KaMBIILIMTOBBIE U IIPOUKEe 00JIerYeHHbIe. MUHMMAaIbHBIM HOPMAaTUBHBIN CPOK
JKCIUTyaTanuu 15 jer.

Hanpumep, 1i1st )Kutoro 31anusi, y KOTOporo (yHJaMEHTBI, JICHTOYHBIE COOPHBIE, BBITIOJIHEHHBIS
u3 xkene300eToHHbIx 6510K0B 10 I'OCT 13579-78. IlepekpoiTust cOOpHBIE Kee300€TOHHBIE
HAHEJIN ¢ KPYIJIbIMU ImycToTaMu. CTE€Hbl KUPIUYHBIE CIIOLIHBIE TOMIMHON 640 MM. 31aHue
oTHOocuTcs K 11 rpynne kanuTaabHOCTH C HOPMATUBHBIM CPOKOM JKCILTyatauuu 125 ner.

J1st 0011eCTBEHHBIX 3/JaHUM YCTAaHOBJIEHO JAEBSITH IPYI KallUTaIbHOCTH:

I- 3maHKst 0c060 KanuTaIbHbIE € )KeIe300€TOHHBIM MM METAIIMYECKUM KapKacoM, C
3alI0JIHEHUSIMU KaMEHHBIMU MaTepuanamu - 175 ner;

I1- 31aHKs KanUTaJIbHBIE CO CTEHAMU U3 IITYYHBIX KaMHEH MM KpyMHOOJIOYHbIE; KOJTOHHBI I
CTOJIOBI )Ke1€300€TOHHBIE JIN00 KUPITUYHBIE; IEPEKPHITHSI CTOJIOBI KeJIe300€TOHHBIE 1100
KaMEeHHbIE, CBOJIBI 10 MeTAJUTMYeCKUM OankaMm — 150 ser;

I11- 31anust co cTeHaMu U3 ITYYHBIX KAMHEH UM KpYITHOOJI0YHbIE, KOJIOHHBI U CTOJIObI
XKene300eTOHHBIE W KUPITUYHBIE; IEPEKPBITUS JIepeBsiHHbIE — 125 JeT;

IV- 31anus co creHaMu U3 00JIErYeHHOM KaMEHHOM KJIaJKH, KOJIOHHBI M CTOJIOBI
&Kene300eTOHHBIE WM KUPITUYHBIE; TepeKphITUs epeBsHHble — 100 et

V- 31aH1s CO CTEHaMU U3 00JIerYeHHOW KaMEHHOM KJIaJIKH; KOJIOHHBI U CTOJIOBI
XKene300eTOHHBIE WM KUPITUYHbIE; IEPEKPBITUS JiepeBsiHHbIe — 80 JeT;

VI- 31aHus nepeBsiHHbIE ¢ OpeBEeHYaThIMU WM OpycdaThIMHU pyOJaeHHbIMU cTeHaMu — 50 JieT;
VII- 31anus nepeBsiHHbIC, KapKacHbIE U IUTOBbIE — 25 JIeT;

VIII- 31aH1s1 KaMBIIIUTOBBIE U TPOYNE OOJIETUEHHBIE (JIepeBSIHHbIE, TeleQOHHbIE KAOUHBI U T.11.)
— 15 ner;

IX- manaTku, MaBUIIBOHBI, JAPHKH U IpYTHE 00JIErYeHHbBIE 3/1aHUsI TOPTOBBIX opraHu3anmii — 10
JET.

IIpu onpenenenuu rpynnsl KanuTanbHOCTH [V 1 V Tpynnsl moapas3aessroTcs B 3aBUCHMOCTH OT
MOTIEPEYHBIX CEUEHUH 37IEMEHTOB U MMPOYHOCTH MaTepHaioB, 6ojee MacCUBHbIE OTHOCSATCS K [V
rpymIe, a TaKkXke MpU BBICOKKX KJlaccax U MapKax MaTepHalioB.

Hopmamusnwiii cpok ciyocObl SI€MEHTOB 3/1aHHS YCTAHABIMBAIOT C YYETOM BBIMOJHEHUS
MEPOTIPUATHI 10 TEXHUYECKOU dKCIuTyaTanuu. HamexHoCTh 371eMEHTOB 00eCTIeUnBaETCs TIPH
BBINOJIHEHUH KOMIUIEKCA MEPOIIPUATHH 110 TEXHUYECKOMY OOCITY)KMBAHUIO U PEMOHTY 37aHUH.



Ornpenenenne u3Hoca 3aaHus B 1eiaoM. Ha ocHOBE MCXOIHBIX TAHHBIX OMPEIETUTh MOPaAJIbHBIN
1 (U3UYECKUN U3HOC 3/1aHUs B 11eJI0M, pykoBoAcTBYsick BCH 53-86(p)

3aganue:

PykoBoactysice BCH 53-86(p) onpeaenuts HOpMaTUBHBIN CPOK CITY>KOBI 3/1aHUS:
1 BapuaHT — CTOJIOBOM KOJUIEKA,
2 BapuaHT — 3J]aHHsl CIIOPTUBHOTO 3aJ1a KOJUIEKA.

IIpakTHyeckoe 3aHATHE 5
Tema: KanuranbHoCTh 37aHUI. 3aBUCUMOCTb U3HOCA HHKEHEPHBIX CUCTEM U KOHCTPYKLIUN
3JaHUH OT YPOBHSI X DKCIUTyaTallUH.
OnpeneneHne CpoOKOB CIIyKObl KOHCTPYKTHUBHBIX 3JIEMEHTOB
Lesb 3aHATHA: U3YYHUTh OIPE/IEICHUE YCTAHOBIEHUE CPOKOB CIIY>KObI KOHCTPYKTHBHBIX
AJIEMEHTOB.
TeopeTuyeckas 4acTh:

Ilon cpokom ciayxObl 30aHHMS TOHMMAIOT IPOJODKUTENBHOCTh €ro 0e30TKa3HOro
(YHKIMOHUPOBAHUS TPHU YCIOBUU OCYIIECTBICHUS MEPONPUATHH TEXHUYECKOIO OOCITY)KUBAHUS U
pemonTta. IIpogomkurenbHOCTh 0O€30TKa3HOM padOThl 3JIEMEHTOB 3JaHUS, €ro CUCTEM H
000pyZI0BaHUS HEOIMHAKOBA.

IIpu ompeneneHun HOPMATHBHBIX CPOKOB CIYXObl 3/1aHUS NPUHUMAIOT CpPeAHUMN
0€30TKa3HBIN CPOK CIIY’)KOBI OCHOBHBIX HECYIIHMX JIEMEHTOB: (yHIaMEHTOB U CTeH. CpoK CIIy:KOBI
JOPYTUX DIIEMEHTOB MOXXET OBITh MEHbIIE HOPMATHBHOTO CpoKa ciyxObl 3manus. [lostomy B
MIPOLECCE IKCIUTyaTallUH 3/1aHUH 3TH JIEMEHTBI IPUXOIUTCS 3aMEHATh, BO3MOKHO, HECKOJIBKO pas.

W3nammBanue 31aHUN U COOPYKEHUIN 3aKIIIOYAETCSl B TOM, YTO OTAEIbHbIE KOHCTPYKIUH U
3laHUsl B LEJIOM IIOCTENEHHO YTPAayMBalOT CBOM II€pBOHAYAJIbHBIE KAauyecTBa M IMPOYHOCTH.
OmnpeneneHue CpoKOB CIyKObl KOHCTPYKTHBHBIX 3JIEMEHTOB SIBJISETCS CIIOKHOW 3a/adeid, Tak Kak
pe3yibTaT 3aBUCUT OT OOJIBIIOTO KOIUYECTBA (PAaKTOPOB, BIHMSIOIMX HA U3HOC.

HopmartuBHbIE CpOKH CITy>KOBI 3/1aHMM 3aBHCAT OT MaTepuala OCHOBHBIX KOHCTPYKLIHH U
ABJIIIOTCS YCPEAHEHHBIMH.

B Teuenue Bcero cpoka City:kObl 37aHUSI JIEMEHTHI U MH)XXEHEPHBIE CHCTEMBI IOJIBEPraroT
TEXHUYECKOMY OOCITY)KUBAaHHIO M PEMOHTY. llepmoauyHOCTh PEMOHTHBIX pabOT 3aBUCHT OT
JIOJITOBEYHOCTH MaTEPHUAJIOB, U3 KOTOPHIX U3rOTaBIMBAIOTCS KOHCTPYKUIUHU U UHKEHEPHbIE CUCTEMBbI
Harpy3o0K, OT BO3JACUCTBUSI OKPYKAIOLIEH Cpebl U APYTHX (PaKTOPOB.

HopMmaTtuBHBbIi Cpok Cily:KObl 3JIEMEHTOB 3[aHUSl YCTAHABIUBAIOT C YYETOM BBINOJIHEHUS
MEPOMPHUATHI TEXHUYECKON IKCIUTyaTalluu 3/TaHH.

3ajadeil MepONpUATHI TEXHUUYECKOM OKCIUIyaTalluM 3[aHUl SBISETCA yCTpaHEHHE
(Gbu3MYecKOro M MOPAITBHOTO HW3HOCA KOHCTPYKIMH W obOecredeHne HuX pabdoTOCIOCOOHOCTH.
HanexHoCTb 371eMeHTOB 00€ecieunBaeTCs IPH BHITMOJIHEHUN KOMITJIEKCA MEPOTPUSITHN TEXHHUECKOTO
00CITy>)KUBaHHS U PEMOHTY 3[aHUH.

HanexHOCTh - 93TO CBOWCTBO DJJIEMEHTA BBINOJHATH (YHKIWH, COXpPaHAsS CBOU
HKCIUTyaTallMOHHbIE NTOKA3aTeIN B 3aJJaHHBIX MpeJieNax B TeUeHHe TpeOyeMOoro neproaa.

Hane:xHOCTb 31aHUS ONpenensieTcs HaJCKHOCTBIO BCEX €0 DJIEMEHTOB.

HanexHocTb - 3TO CBOMCTBO, 00ecneunBarollee HOPMaTUBHBIN TeMIIEpaTypPHO-BIaXKHOCTHBIN
U KOMQOPTHBIM pEXHUM MOMELICHUH, COXpaHSIOLIEE IPU ITOM SKCIUIyaTalMOHHbIE IOKA3aTelIx
(Teruto-, BiAro-, BO3AyXO-, 3BYKO3alIMTy) B 3aJaHHbIX HOPMAaTUBHBIX NpefesaXx, MPOYHOCTb,
JIeKOpaTUBHBIEC (YHKIIUHU B TEUEHUE 3aJaHHOTO CPOKA SKCILTyaTallUH.

HanexxHocTs XapaKTepu3yeTcs CIIEIYIOIUMU OCHOBHBIMHU CBOICTBaM:
PEMOHTONPUTOTHOCTHIO, COXPAHAEMOCTBIO, TOJITOBEYHOCTHIO, 0€30TKa3HOCTHIO.



PeMOHTONIPUTOAHOCTh - MPHUCIOCOOJIEHHOCTh JJIEMEHTOB 3aHUS K TPenyNpekAeHUIO,
OOHApyKCHMI0O U YCTPAaHEHUIO OTKAa30B M MOBPEKICHUN IyTeM IMPOBEICHUS TEXHHUUECKOTO
00CITy’)KUBaHHS U BBITIOJTHEHUS IJIAHOBBIX U HETJIAHOBBIX PEMOHTOB.

CoxpaHsaeMOCTh - CIIOCOOHOCTb OTJIEJIBHBIX 3JIEMEHTOB, a TAKXKe 3/1aHHUs B LIEJIOM JI0 BBOJA B
OKCIUTyaTalliIl0 ¥ BO  BpeMsl  PEMOHTOB  MPOTUBOCTOATH  OTPHULIATEIBHOMY  BIIUSHUIO
HEYO0BJIETBOPUTEILHOIO XPAHEHMsI, TPAHCIIOPTUPOBKH, CTAPEHHIO JO MOHTaXa.

JIONroBeYHOCTh - COXpaHEeHHEe pabOTOCIOCOOHOCTH 1O HACTYIUICHHS NpPeAeTbHOro
COCTOSIHUS C TIepepbIBAMHU ISl PEMOHTHO-HAIAJOYHBIX paOOT yCTpaHEHUs] BHE3AITHO BO3ZHUKAIOIINX
HEHCIIPaBHOCTEM.

be3oTkasHoCcTh - coxpaHeHne paboTOCIIOCOOHOCTH 0€3 BBIHYKIICHHBIX TIEPEPHIBOB B TCUCHHE
3aJJaHHOTO TIEPUO/Ia BPEMEHH JI0 MOSIBIICHHSI IEPBOTO MIIM OUEPETHOTO OTKa3a.

Otka3 - 310 coObITHE, 3aKiIOYaolLIeecs B MOoTepe paboTOCIIOCOOHOCTU KOHCTPYKLUM HIH
WHXEHEPHOW CUCTEMBI.

IIpu 3ameHe OTAENBHBIX 3JIEMEHTOB MX O€30TKAa3HOCTh IOBBIIIAETCS, HO HE JIOCTUTaeT
NEepBOHAYAJIbHON, TaK KaK B KOHCTPYKLHMSAX BCErja CYyLIECTBYET OCTATOYHBIN HM3HOC 3JIEMEHTOB,
KOTOpblE B TEUEHHE BCEr0 CpPOKa SKCIUIyaTallMM HE MEHseTca. OJTa 3aKOHOMEPHOCTb SBISETCA
NPUYMHONW HOPMAJIBHOTO H3HOCA 3/1aHUS.

OnTuManbHy0 JOJITOBEYHOCTH 3/1aHUH OMPEACISIOT ¢ YYETOM IMPEICTOSAIIMX 3aTpaT Ha €ro
HKCIUTYaTaIHIO 32 BECh CPOK CITY>KOBI.

YeM pexe pPEMOHTHUPYIOT KOHCTPYKTHBHBIE OJJIEMEHTBI M CTOMMOCTb 3THX PEMOHTOB
MUHHMAJIbHA, TeM OOJIbIIIe ONTHMAIBHBIA CPOK CITY’KObI SJIEMEHTOB U 3/IaHHS B IIEJIOM.

Kaxnoe 31aH1e NOKHO yIOBIETBOPATH PALY TPeOOBAHUI TEXHHMUECKUX, SKOHOMHUYECKHUX,
aApPXUTEKTYpPHO-XYy10’KECTBEHHBIX, IKCIUTyaTal[MOHHBIX.

noMelieHue 0e30TKa3HbIi HOPMATUBHBIH.

Cpok ci1y:x0bl KOHCTPYKTHBHBIX 3JIEMEHTOB, HHKEHEPHOI'0 000PYI0BaHUS U OTAEIOYHBIX
MaTepualioB JKUIbIX TOMOB. (Tabnuma 1).

KOHCTpyKTUBHBIE 3JIEMEHTHI, Tabmuma 1.
MHXEHEepHOe 000py0BaHUE, Cpoku MuHnumanbHast
OTJIEJIOYHBIE MaTePUAIIbI CITYKOBI MPOJOJIKUTENBHOCTD
(TII1P) skcmutyatanuu [BCH 58-
88(p)]
DyH/IAMEHTBI:
JIEHTOYHbIE OYTOBBIE HA CI0KHOM 150 50

WJIM IEMEHTHOM PacTBOpE,
OETOHHBIE U KeNe300eTOHHBIE

TO K€, Ha U3BECTKOBOM PACTBOPE 50 50
OyTOBBIE MJIH OETOHHBIE CTOJIOBI 30 40
JIEPEBSIHHBIE CTYJIbS 10 15
CTeHbI:

0COOOKAIUTAIbHBIE KAMEHHEIC 150 50

(KpIUYHBIEe TIPU TOMIUHE 2,5-3,5
KHApIHUYa) U KPYMHOOJIOYHBIE Ha
CJIOKHOM WJIM LIEMEHTHOM PacTBOpPE

KaMeHHbIE OOBIKHOBEHHBIE 125 40
(KUpIAYHBIC TIPH TOJIIUHE 2-2,5
KUPIUYa), KPYTHOOJIOYHBIC U



KpYyIHONaHeIbHbIE

KaMEHHbIE 00JICTYeHHOM KIIa K U3
KHAPIHYa, NIIAaKOOIOKOB U
paKylIeYHuKa

JiepeBsIHHBIC pyOJICHBIE U
OpycuaTsie, ChIPIIOBbIE

ACPEBAHHEBIC C60pHO-HII/ITOBBIe,
KapKaCHBIC, TIIMHOOUTHEIC U
CaMaHHBbIC

KapKaCHO-KaMBIIITUTOBEIE U TPOYNE
00JIErYeHHEbIE

[TepexpoiTus:

xene300eToHHBIe COOpHBIE U
MOHOJIUTHBIC

C KUPIIMYHBIMU CBOJAaMU HUJIU
OCTOHHEIM 3aII0JIHEHHUEM 110
METAUINYECKUM OaKaM

JEPEBSIHHBIE TI0 METATHYCCKAM
Oaikam

TO K€, 10 JAEPEBSIHHBIM OanKam
IToner:

MapKCTHBIC 6YKOBI:I€ THIIA
«Crenualib» 110 J01maTomMy
OCHOBAaHHUIO

IMMapKETHBIC I[y60BHC, ITUTOBBIC I10
A0 aTOMY OCHOBAHHIO

JO0IIaThIC
H3 JIMHOJICyMa
N3 MMOJIMBUHWIXJIOPUAHBIX TNIMTOK

U3 KepaMU4ECKOU TUTUTKH 10
OCTOHHOMY OCHOBAaHHIO

LIEMEHTHBIE C MPAMOPHOM KPOILIKOU
TO K€, 3aKECIIC3HCHHBIC

MAaCTUYHBIC Ha
HOJII/IBI/IHHJII_ICMGHTHOﬁ MAaCTHUKEC

JlecTHUIIBL:

100

50

30

15

150

125

80

60

50

80

40
20
25
80

40
30
30

30

30

30

15

80

80

80

60

40

60

30

10..

10
60

40

30

.20



TUTOIIAIKH JKEJIe300€TOHHBIE,
CTYIICHU TUTUTHBIC KAMEHHBIE TI0
METAJUINIECKUM, JKEIe300eTOHHBIM
KOCOYpaM WJIH JKe1e300eTOHHON
TUTATE

HaKJ1aHble OETOHHBIE CTYIIEHH C
MpPaMOPHOM KPOIIKOMI

JIepEBSTHHBIE
Kppimm (HecyIue 3J1eMeHTHI):

U3 COOPHBIX JKeIe300€TOHHBIX
HACTHJIOB

CTpomnmia U o0perieTka u3 COOPHBIX
JKeJ1e300€TOHHBIX JIEMEHTOB

TO K€, U3 IepeBa
Kposinu:

13 KEPaMU4ECKOM EPBOCOPTHOU
Yepenubl

U3 acOECTOIEMEHTHBIX IUIUT
BOJIOKHHUCTOTO acOomudepa

Y3 YEPHOM JINCTOBOM CTaIU
M3 OIIMHKOBAHHOH JINCTOBOM CTajIu

U3 PYJIOHHBIX MaTepUAIIOB (JIBa-TpU
clost pybeponia U OJJUH CIOH
neprammHa)

u3 ac(haabTOOUTYMHBIX MacCTHUK IO
0ETOHHOMY OCHOBAaHUIO

U3 ac(haabTOBBIX MACTHK
OKpacka U IpoMaska
[Teperoponku:

THUIICOBBIC, TUTICOBOJIOKHUCTHIC B
JKHJIBIX KOMHAaTax

JIEPEBSHHBIE, OIUTYKAaTypEHHBIC NN
OOUTBIE CYXOM MITYKaTypKOH B
JKUJIBIX KOMHATaX

[IJJaKOOETOHHBIE, OETOHHEBIE,
KUPIUYHBIE, OMITYKATypEHHBIC B
CaHy3JlaX M Ha KyXHSX

100

50

15

150

150

50

80

30

15
25

12...

10

60

40

75

60

40

20

80

80

50

60

30

10
15
10

60

30

75



JEPEBSIHHBIE, OIITYKAaTYpPEHHBIE B
CaHy3JaX 1 Ha KyXHAX

OxkHa u aBepu:

HeperIeThl U IBEPHBIC ITOJIOTHA C
KOpOOKaMy B HAPYKHBIX CTCHAX

BHYTPUKBAPTUPHBIC IBEPU
[ITykaTypka:

MOKpas Ha OETOHHEBIX H KHPIINYHBIX
CTCHAX XXWJIbIX KOMHAaT

TO XK€, HA JCPCBAHHBIX CTCHAX U
MNEeperopogKax KHJIbIX KOMHAT

TO 7K€, HAa ACPCBAHHBIX CTCHAX
CaHy3JIOB

TO K€, Ha CTCHaX JICCTHUYHBIX
KJICTOK, BECTUOIOJICH B JPYTUX MECT
00I1IETO MOJIB30BAHUS

cyxas Ha OCTOHHBIX U KHUPIIUYIHBIX
CTCHAX KMJIBIX KOMHAT

TO K€, HAa CTCHAX JICCTHUYHBIX
KJICTOK

Okxkpacka:
KJIeeBasi Ha CTEHaX JKUJIbIX KOMHAT

TO K€, Ha CTEHAX MECT 00IIero
MTOJIb30BaHUS

MacCJiiHasA Ha CTOJIAPHBIX U3ACITUAX U
CTCHAX KMJIBIX KOMHAT

TO K€, Ha CTCHAX JICCTHUYHBIX
KJICTOK, CaAaHY3JIOB U KYXOHb

TO 7K€, Ha IOIaxX KyXOHb,
KOpHUAOpOB, CaHYy3JI0B

TO K€, Ha JOIIATHIX IT0JIaX KHJIbIX
KOMHAT

000U Ha CTEeHaX KWIbIX KOMHAT:
MIPOCTHIC
YIYYIIEHHOTO KauyecTBa

IleHTpanbHOE OTOILICHHUE:

30

50

50

60

40

25

40

30

20

40

50

60

40



HarpeBaTeNbHbIE TPUOOPHI -
paauaTopbl Yyr'yHHbIE (CTaJIbHBIC)

TPyOOIIPOBOIBI
KOTJIBI 4yT'YHHBIC
KOTJIBI CTAJIbHBIC

HAaCOChbI, BECHTUJIATOPHI U
OJICKTPOABUTATECIIN

U30JISIIUS TPYOOIIPOBOIOB
00MypOBKa KOTJIOB (KUPIIMYHAas)
00opoBa U ABIMOXOIbI

[opsiaee BomocHaOxeHue:

TPYOOIPOBOIBI U3 YEPHBIX TPYO
(OLIMHKOBaHHBIX )

U30JISILIHS TPYOOTIPOBOIOB
BenTunanus:
HIaXTHl ¥ KOpoOa Ha yepaake

MPUCTABHBIC BECHTUIALMOHHBIC
BBITSAKHBIC KaHAJIbI U3
HIJTAKOTUIICOBBIX ITIJIMT BHYTPHU

OMEIEHUN

TO €, U3 IIJJAKOOSTOHHBIX TUTUT B
caHy3Jax

BopocnabxxeHue 1 KaHanM3aLus:
TpyOONPOBO/IbI Ta30BbIE UEPHBIE
TO K€, OLLMHKOBAHHBIE
TPYOOIIPOBO/IbI YYT'YHHBIE

BO/I0pa300pHbBIE KpaHbl, KPaHbI-
CMEeCHUTEIH, TPUOOPHI (hassHCOBbIE

BAaHHBI U PAaKOBHUHBI YyT'YHHBIC
SMaJIMpOBAHHBIC

ONEeKTPONpPOBOKA:
OTKpBITast

CKpBITast

40

30
25
20
10

10

10

10

10

30

30
30

15
30
40
15

30..

20
30

.40

40(30)

30
25
20

15

10(20)

10

40

30
30

15
30
40
10

25..

25
40

.40



I'a3zocHabOxenue:

BHYTPEHHSS U JIBOPOBAsi CETh
ILJIATHI

BOJIOHATPEBATEIbHBIE KOJIOHKU
JIudrer:

MOTOPBI, JICOCIKH, TPOCHI

KaOUHBI

Otnenounbie MaTepuaisl (hacasoB

3MaHAMN:

LITYKaTypKa Ha KUPIIMYHOM
OCHOBAaHUU

TO XK€, HA ICPCBAHHOM OCHOBAHHH

TEeppa3uTOBas MITyKaTypKa C
MpPaMOPHOM KPOIIKOM

O6J'II/II_[OBO‘{HBIe KCPaMHUYCCKUC
IININTKHU

OOJIMIIOBOYHBIN €CTECTBEHHBIN
KaMeHb

OxpacouHble MaTepUabl:

NEPXJIOPBUHWIOBBIE U
MOJIMBUHUJIAIIETaTHBIE O
HITyKaTypKe

CUJIMKaTHBIE COCTaBBI
MacIIsiHbIE 110 IEPEBY

HN3BCCTKOBBIC

Bopocrounsie TpyObI U3 cTanu:

OILIMHKOBAHHOU
YepHOU

BOJIOCTOKH M3 TPYO UYT'YHHBIX
(cTanbHBIX)

Hecymiue 6anku-koHCOIN OATKOHOB:

KeJe300€TOHHBIE (U TUIUTHI
NIEPEKPBITHI)

20
20
10

15
30

30

20
50

75

150

100...150

20
20
10

30

20
50

80

8
6
40(20)

80



METAINIMYCCKUE C 3alIOJTHCHHUEM !

OCTOHHBIM 60
JIOIIAThIM 50...75 30
JIEPEBSIHHBIE C TOTIATHIM 40 -
3aroJHEHUEM

OrpakJeHus 0aJIKOHOB, JOHKUA: 15...20
METaUTHYCCKUE 40 40
JIEPEBSIHHBIC 10 10
[1OJIbI [IEMEHTHBIE WJIH IUIMTOYHBIE 15 20
MycoponpoBObI:

3arpy304HbI€ yCTPOICTBA - 10
MycopocOOpHas Kamepa, - 30
BEHTHJISALINS

CTBOJI - 60

OneMeHThl 6JaroycTpoiicTsa
YYaCTKOB:

ac¢anbTOBbIE TOKPBITHS:
J0por 20 10
TPOTyapoB 15 10

OTMOCTKA BOKPYT 3/1aHHUS:

KaMeHHas 10 -
acanpToBas 15 10
JIOPOKHOE 3aMOILIEHHE 15...20 -
CaJIOBBIC TOPOKKHU U JETCKUE 15 5
TUTOIAIKT

3ananue:

OnpenenuTs CPoOK CIIy:KObI KOHCTPYKTHUBHBIX JIEMEHTOB 3/IaHHSL:
1 BapuaHT — 1a00OPATOPHOTO KOPITyca KOJUIEIKA,
2 BapHMaHT - y4eOHOro KopIryca KOJUIeKa.



IIpakTH4yeckoe 3aHsaTHE 6
Tema: KanutanbHOCTh 3/1aHUI. 3aBUCUMOCTh U3HOCA MHKEHEPHBIX CUCTEM M KOHCTPYKIIMI
37aHUN OT YPOBHS MX AKCILUTyaTaIuu.
Pacder ¢usmyeckoro nzHoca.
Heab 3aHATHSA: U3YIUTH OICHKY (DU3UYECKOTO U3HOCA.
Teopernueckasi 4acTh:

®dusuyeckuii M3HOC — TIOCTENIEHHAs yTpaTa HW3HAYAIbHO 3aJOXKEHHBIX  IpPU
CTPOUTENBCTBE TEXHHUKO-IKCIUTYaTAllMOHHBIX KAa4eCTB OOBEKTa MO/ BO3JEHCTBUEM MPUPOIAHO-
KIIMMaTHYeCKUX (aKTOPOB, a TaKXKe IKHUIHEACITEIbHOCTH uenoBeka. DU3NYECKUU H3HOC
OTpakaeT M3MECHECHUS (PU3UYCCKUX CBOMCTB OOBEKTA HEABMIKUMOCTH CO BPEMEHEM (Hampumep,
nedeKTbl KOHCTPYKTUBHBIX 3JIEMEHTOB).

CyIIecTBYIOT YeThIpe OCHOBHBIX METOJa pacdyeTa (PU3MIecKoro u3Hoca:

. AKCTEPTHHIN (HOPMATHUBHBIN );

o CTOMMOCTHOI;

. METOJI pacyeTa CpoKa JKU3HU 3JJaHHUS;
. oOmias puznyeckas >KHu3Hb 3TaHHS.

DKcnepmublii. mMemoo pacuema Qu3uyecKo20 U3HOCA OCHOBAH Ha CO3AaHUU Ae(eKTHOM
BEJIOMOCTH U OIpPEAEIICHHS MPOLEHTOB M3HOCA BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB 3JaHUS WIIU
COOPYXKEHMsI. DKCIEPTHBIN METOJ ABJISETCS CaMbIM TOUYHBIM, HO U HauboJsee TPyJOEMKHUM.

JlaHHBIII METOJ MpEeanoJiaraeT MCIOJIb30BAHUE PA3JIMYHBIX HOPMATUBHBIX MHCTPYKLIMI
MEXO0TpPACcIEBOr0 UM BEJOMCTBEHHOIO YpoBHA. B kauecTBe npumepa moxxHo HazBatb BCH 53-
86p [BemoMCTBEHHBIE CTPOWTEIIBHBIC HOPMBI|, TPHUMEHSAEMBbIE OIOpO  TEXHUYECKOMN
WHBEHTAPH3AIMM B IEJSIX OICHKH (U3MYECKOT0 HM3HOCA >KUJIBIX 3IaHUN TpPU TEXHUYECKOH
WHBEHTapU3alliK, TUIAHUPOBAHUM KAHMTaJIbHOTO PEMOHTA >KUIUIIHOTO (DOH/IAa HE3aBHCHMO OT
€ro BEJOMCTBEHHOW MPUHAMICKHOCTH. B yka3aHHBIX ©paBWiaXx JaHbl XapaKTEpUCTHKA
($U3M4ecKOro U3HOCa Pa3InYHbIX KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IJaHUH U UX OLICHKA.

Jlonu BOCCTaHOBUTEIBHOW CTOMMOCTH OTJENbHBIX KOHCTPYKIUH, 2JIEMEHTOB U CUCTEM B
oOmieli BOCCTAaHOBUTENBHOW CTOMMOCTH 3/1aHUsl, CJleQyeT NPUHUMATh IO YKPYINHEHHBIM
MOKAa3aTelsiIM  BOCCTAHOBUTENBHOM  CTOMMOCTHM  KWJIBIX  3JaHUN, yTBEPXKAECHHBIM B
YCTAaHOBJIEHHOM IIOpSJKE, a JUIsl KOHCTPYKLMH, DJIEMEHTOB M CHUCTEM, HE HMEIOLINX
YTBEP>KJICHHBIX IIOKa3aTeIed — I10 UX CMETHOW CTOMMOCTH.

IIpumep 1. Onpenenuts GpU3MUECKUI W3HOC >KUJIOTO 3/1aHUS, €CIIM U3BECTHO, YTO MPHU
ero o0cieI0BaHUH BbISIBJIEH (U3NYECKUN U3HOC BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB:

o bynnamenTs! — 10%;

. crensl — 15%;

. nepekpbiTus — 20%;

. kposist — 10%;

o moJbl — 35%;

. okHa — 40%;

o oT/Ieno4YHbIe TOKphITHS — 30%;

. BHYTPEHHHUE CAHTEXHUYECKHE M AIEKTPOTEXHUYECKHe ycTpoiicTBa — 50%;

. npoure — 25%.

o Pemrenne:

. 1. OnpenenuM yaenbHbIE Beca KOHCTPYKTUBHBIX 3JIEMEHTOB B COOTBETCTBHH CO
c6. Ne 28 VIIBC [4] .

. 2. Pe3ynbraThl OLIEHKH (U3UYECKOTO H3HOCA DJIIEMEHTOB W CHCTEM, a TaKke
OTIpeIeNICHUs UX YIeIHHOTO Beca 10 BOCCTAHOBHTEIHLHOM CTOMMOCTH:

HaumeHoBaHue »3JIEMEHTOB VnensHble Beca (M3HoC, % YV nenbHBIN BeC
30aHUs KOHCTPYKTHBHBIX MPOIIEHT u3HOca, %

9JIEMEHTOB, %



byHIaMEHTBI 4 10 40

CTEHBI 43 15 645
MEePEKPBITHS 11 20 220
KpOBJIS 7 10 70
TTOJIBI 11 35 385
OKHa 6 40 240
OT/ICJIOYHBIC TTOKPBITHS 5 30 150
BHYTPCHHHE 10 50 500
CaHTECXHUYCCKHUC u
AIEKTPOTEXHUYCCKUE YCTPOHCTBA
npouue 3 25 75
Hroro: 100 2325

Taxum o6pazom, ¢puznueckui U3HOC 31aHus coctapiseT 23,25%

Cmoumocmnoii memoo pacuema pu3uuecko2o0 u3Hoca OCHOBAH Ha IPENIOJIOKEHUN O
TOM, 4TO (PU3WYECKHII HM3HOC HA MOMEHT OLIEHKH BBIPAKAETCS COOTHOIICHHEM CTOMMOCTHU
OOBEKTHBHO HEOOXOJAWMBIX PEMOHTHBIX  MEPONPHUATHH, YCTPAHSIOIIUX ITOBPEKIACHUS
KOHCTPYKIIMH, JIEMEHTA UJIU 3aHUSI B 1I€JIOM, U KX BOCCTAHOBUTEIBHON CTOUMOCTBIO.

IIpumep 2. Onpenenuth (U3NMUECKUA H3HOC JKUJIOTO 3JaHMS, €CJIM H3BECTHO, YTO
BOCCTAHOBUTENIbHASI CTOMMOCTb KOHCTPYKTHBHBIX JJIEMEHTOB M OOBEKTUBHO HEOOXOAMMBIE
3aTpaThl HA X PEMOHT COCTABIISIFOT COOTBETCTBEHHO: (yHIaMeHThI — 3 200 ThIC. py0., 640 ThIC.
py0.; crensl — 4 000 toIC. pYyO., 1 200 THIC. pYO.; MepekpbiTus — 800 THIC. pyO., 160 THIC. PYO.;
npoune — 8 000 ThIC. pyo., 2 800 THIC. PYO.

Pemenue:

OmnpenenyM BeTHMUMHY (PU3MUYECKOTO M3HOCA. Pe3ynbTaThl ONEHKH (U3MYECKOro M3HOCA
HJIEMEHTOB, a TAK)KE OIpeJIeIEHUE UX Y/AEIbHOI0 Beca 10 BOCCTAHOBUTENIbHOW CTOMMOCTH:

HanmenoBanue BoccranoButensHas OOBEKTUBHO U3
3JIEMEHTOB 3/1aHUS CTOUMOCTH DJIEMEHTA, TbhIC. HEOOXOAUMBIE 3aTpaThl Ha HOC, %
pyo. PEMOHT, THIC. PYO.
byHIaMEHTHI 3200 640 20
CTEHBI 4000 1200 20
NEPEKPBITUS 800 160 35
povne 8 000 2 800 35
Hroro: 16 000 4 800 30

Takum o6pazom, pusznueckuit u3HoC 31auus coctasisieT 30%

JlaHHBIA METOJ] MO3BOJISIET Cpa3y pPacCUMTaTh M3HOC 3JEMEHTOB M 3/1aHUS B LIEJIOM B
CTOMMOCTHOM BBbIpakeHUH. I[locKoibKy pacdeT OOeCIeHeHUS TPOM3BOIUTCS Ha OCHOBE
pa3yMHBIX (DaKTHUECKHUX 3aTpaT Ha JIOBEJACHHE H3HOIIEHHBIX JJEMEHTOB 10 «IPAKTHUYECKU
HOBOTO COCTOSIHHSD», PE3yJlbTaT MO JNAaHHOMY IOJXOJY MOXKHO CYHTATh JAOCTATOYHO TOYHBIM.
Henocratku MeTona — o0s3aTenbHas AeTaln3alus U TOYHOCTh pacyera 3aTpar Ha MpOBEICHHE
PEMOHTA U3HOIIECHHBIX JIEMEHTOB 3/IaHUSI.

Memoo pacuema cpoka dcu3Hu 30aHuUA OCHOBAH Ha IPEANOIOKEHHMH O TOM, 4YTO
cooTHolIeHHe Mexay ¢usndeckuMm uzHocoM (PU) u BoccraHoBuTenbHOM croumocThio (BC)
OTIpeNieNIeTCsl COOTHOIIEHHEM MeXIy 3(PQeKTHBHBIM Bo3pacToM (DB) M TUNMYHBIM CPOKOM
sKOHOMHYEeCKOU Ku3HU (DIK):

Ipumep 3. Onpenenuth (U3NYECKUH H3HOC JKWIOTO 3[JaHMSA, €CJIM H3BECTHO, YTO
BOCCTAaHOBUTEIIbHASI CTOMMOCTb, JIEHCTBHTENBHBIA BO3pacT W oOmas (usmyeckas KU3Hb €ro
KOHCTPYKTUBHBIX 3JIEMEHTOB COCTaBISIOT COOTBETCTBEHHO: (yHmamentsl — 1 200 ThIC. pYO.,
640 TeIC. pY0.; cTeHbl — 400 THIC. pY0., 1200 THIC. pYO.; IepekprITHs — 8000 THIC. pYO., 160 THIC.
py0.; mpoune — 8000 Teic. pyo., 2800 ThIC.pYO..



Pemenne:
OnpenenuM BeMMYUHY (DU3UYECKOTO M3HOCA. Pe3ynbTaThl OIEHKH (PU3UYECKOTO M3HOCA
DJICMEHTOB:

HaumenoBanne | BoccranoButenbHas JleiicTBH- Obmas ¢usu-| Msnoc, % | U3Hoc,
AJIEMEHTOB 3JJaHHS CTOUMOCTh TEJIbHBIN yeckast TBIC. pYO.
3JIEMEHTA, ThIC. PyO. BO3PACT, JICT [ KHU3Hb, JIET

KPOBJIS 1200 10 15 66,7 800

TIOJIBI 400 5 10 50,0 200

OKHa 300 6 15 40,0 120
OT/ICIIOYHBIE 900 1 10 10,0 90
TOKPBITUS

Uroro: 2800 4 800 1210

Taxum o6pazom, ¢pusznueckuii u3Hoc 3aanust coctasiser 1210 py6. umu 43,2%.
OnpeneneHre  BEIWYUHBI  (U3WYECKOTO  W3HOCA  COCTOMT W3  HECKOJBKHX
MOCIIe0BATEIbHBIX ITAIOB:

. OonpeaAcICHUE BCIIMUYUHBI UCITPABUMOTI'O (1)I/I3I/I‘-IGCKOFO HN3HOCA,

. OIIpCACIICHUC BCIINYHHBI HCUCIIPABUMOTI'O (bHSI/I‘ICCKOl"O H3HOCa B
KOPOTKOXUBYIIHX 3JICMCHTAX,

. OIpEaACIICHUC BCIIMYNHBI HCHCIIPABUMOT'O (1)I/IBI/I‘ICCK01"O HN3HOCA B OOJITOXKUBYIIHUX
9JICMCHTAax.

OmnpeneneHre BEIMYMHBI HCIPABUMOTO (U3UYECKOr0 HM3HOCA (€ro Ha3bIBAlOT —TaKKe
OTJIO)KEHHBIM PEMOHTOM, TaK Kak Mpeanoyiaraercsi, 4YTo TUIHWYHBIA IMOKYIaTeslb MPOU3BEIET
HEMEVICHHBIM PEMOHT, YTOOBI BOCCTAHOBUTH HOPMAJIbHBIC AKCIUTyaTallMOHHBIE XapaKTECPUCTUKHI
COOPYXEHHS: KOCMETHUYECKHUA PEMOHT, BOCCTAHOBJIEHHWE YYaCTKOB MPOTEKAIOIICH KpPOBJIH,
PEMOHT UHXEHEPHOTO 00OPYIOBAHUS U T.JI.) OCYIIECTBIISIETCS C MCIIOJIb30BAHUEM CTOMMOCTHOTO
WJIH SKCTIEPTHOT'O METO/Ia pacuera (U3HMUecKoro u3Hoca.

HeucnpaBumpiii pu3ndeckuii MU3HOC COOTBETCTBYET MO3UIIMSAM, UCIIPABICHUE KOTOPHIX B
HACTOsAIIEe BpeMs MPAKTUYECKU HEBO3ZMOXKHO HIIM SKOHOMHUYECKH Helenecoo0pasHo. Bennunna
ATOTO THUIIA U3HOCA OMpeEeNsieTcsl Ha 0a3e pa3HOCTH MEXAY MOJTHOW BOCCTAaHOBUTEIHHOM (MK
3aMeIaroIeil) CTOMMOCTBIO U CYMMOM YCTPaHUMOTO (PU3UYECKOTO U3HOCA.

Jlnst menel pacdyera M3HOCAa DJIEMEHTHI COOPYXKEHHS, HWMEIOIINE HEYCTPaHUMBII
buznyeckuit U3HOC, JENAT Ha IOJITOKUBYIIHME U KOPOTKOKUBYIIIHE.

VY MONTOXUBYIIUX SJIEMEHTOB OXHUaeMasi OCTATOYHAs XKM3Hb COBMAJAET C OCTAaTOYHOM
SKOHOMHUYECKOHN >KM3HBIO BCEro COOpykeHUs. KOpOTKOKHUBYILIHE 37I€MEHThl UMEIOT MEHBIIYIO
OCTaTOYHYIO YKOHOMHUYECKYIO KU3Hb, YEM BCE COOPYKCHHE.

Jlis OIleHKM HEUCHPaBUMOTO (U3UYECKOTO HM3HOCA B KOPOTKOKHUBYIIUX DIEMEHTax
UCTIOJIL3YIOT ~ METOJI  pacdeTra CpoKa JKM3HM  3JIaHUS: Pa3HOCTh  MEXIy  IOJTHOU
BOCCTAHOBUTENBHON (MJIM 3aMelIaloliell) CTOMMOCTBIO DJIEeMEHTa M CyMMOW HCIPaBUMOTO
M3HOCA DJIEMEHTAa YMHOXKAIOT Ha OTHOIIICHHUE JIEHCTBUTEILHOTO BO3pacTa K o0mien guznueckon
JKM3HHU DJIEMCHTA.

[Tpu sToM o6mIas pusnyeckas >KU3Hb AIEMEHTa OMPEEISAETCS MO CIPABOYHBIM JTaHHBIM,
YUUTHIBAIOIIUM TEPUOJUYECKUE PEMOHTBHI U MOAJAECPHKAHUE HOPMAIBHBIX 3KCIUTYyaTallMOHHBIX
XapaKTEePUCTHK.

Jlis  OLIEHKW HEUCHPAaBUMOTO (HU3NYECKOT0 HU3HOCA B JIONTOKUBYIIMX JJIEMEHTax
WCITOJTB3YIOT TAK)K€ METOJI pacyueTa CpoKa KU3HH 3/IaHUS: BETUINHY UCTIPABUMOTO (PU3UIECKOTO
M3HOCA W CYMMBbl BOCCTAHOBUTEIBHOM CTOMMOCTH KOPOTKOXHMBYIIMX 3JIEMEHTOB C
HEUCIIPAaBUMBIM (DH3UYECKUM WM3HOCOM BBIUYMTAIOT W3 TIOJIHOW BOCCTAHOBUTEIBHOW (WK
3aMellalonieil) CTOMMOCTM M TOJIYYEHHBIA pe3yjbTaT YMHOXKAIOT Ha  OCTAaTOYHYIO
BOCCTAHOBUTEIBHYIO (MJIM 3aMEIIAONIYI0 CTOMMOCTH) JOJTOXUBYIIUX JJIEMEHTOB, a TaKkKe
OTHOILIEHHE JCHCTBUTEIHLHOIO BO3pacTa K o0miel (u3n4ecKoi KU3HU 31aHusl.



O0mas ¢(pusuveckas KU3Hb 3AaHUS ONPEICIACTCA B 3aBUCHUMOCTH OT THUIIAa OCHOBHBIX
KOHCTPYKTUBHBIX DJJIEMEHTOB JUId DPA3JIMYHBIX KaTErOpHM 3JaHUM IO JOJIOBEYHOCTH.
Knaccudpukamuss Kuiablx ¥ OOIIECTBEHHBIX 3[JaHWW 10 JJOJTOBEYHOCTH TpPHBEIEHA B
HOPMAaTUBHOM JIUTEpATypeE.

Ipumep 4. Onpenenuts (GUINUECKUNA H3HOC KHIOTO 3aaHus. VIcxonaHble JaHHBIC
IIPUBENIEM 10 MEpE NPOBEACHUS pacyeTa.

Pemenue:

1. Ha ocHOBaHMYM CMETHOM NOKYMEHTALMH OIPEIEIUM CTOMMOCTh HOBOTO CTPOUTENBCTBA
JUISl OLIEHKM HAKOILJIEHHOI'O U3HOCA:!

HaumeHnoBaHue 371€MEHTOB 3aHUS BoccranoBurenbHas
CTOUMOCTb, ThIC. PYO.
[IpsiMble n3epKKH (MaTEpHalIbl 1 000pYAOBaHHE, 143 400
TPYJ03aTpaThl, HAKJIAIHBIE PACXOABI U MPUOBLIL MOAPSTINKA),
B T.4.
YCTPOMCTBO HyH/IaMEHTOB 4 900
YCTPOMCTBO HAPY>KHBIX CTEH 50 000
YCTPOMCTBO MEPEKPHITHI 2 500
YCTPOMCTBO KPOBIHU 2 500
YCTPOMCTBO MEPErOPOIOK 32 500
YCTPOMCTBO MOJIBECHBIX MOTOIKOB 6 000
YCTPOMCTBO MOJIOB 5000
BHYTPEHHSISI U HApY>KHAs OTJENKa 6 000
CUCTEeMa KaHalu3alluu 2 000
CHCTEMA DJICKTPOCHAOKEHUS 3500
cUCTEMa OTOIICHUS 13 500
BEHTWISILIMS U KOHAUIIMOHUPOBAHUE 3500
KocBeHHbIE N3IEPKKH 10 000
[Tpu6bLIb MpeaIpUHUMATEIS 21 500
OO01ast BOCCTaHOBUTENNbHAS CTOMMOCTh 174 900
2. OmnpenenuM BeIUYMHY UCIIPABUMOTO (PU3MUECKOTO U3HOCA:
HaumenoBanue BoccranoBurenbHas 3arpatsl Ha OcraTouHas
3JIEMEHTOB CTOUMOCTb, THIC. PYO. PEMOHT, THIC. BOCCTAHOBHUTEIbHAS
pyo. CTOUMOCTb, ThIC. PYO.

KPOBJISI 2500 2 000 500
TIOJTBI 5000 1000 4 000
Hroro: 7500 3000 4500

TakuMm oOpa3om, CTOUMOCTh HCTIpaBUMOT0 u3Hoca coctasisieT 3 000 Toic. pyo.
2. OnpenenuM BETUYMHY HEUCTIPABUMOIO (PM3UYECKOTO H3HOCA B KOPOTKOXKHBYIIHUX
JIIEMEHTaX:

HaumenoBanue |BoccranoBu- JleiCTBUTEITbHBIN OOmas Hznoc, % | HsHoc,
AJICMEHTOB 3J]JaHHUS TCJIbHAs BO3pacT, JeT ¢busnueckas TBIC. PYO.
CTOMMOCTD JKA3HD, JIET
9JIEMEHTa,  TEHIC.
pyo.
KPOBJISI 500 5 15 33,3% 167
TTOJIBI 4 000 3 10 30,0% 1200

OTJeINKa 6 000 ) 5 60,0% 3600



KaHaJIN3alu 2000 12 15 80,0% 1600

Pl

cucrema 3500 12 10 80,0% 2 800
AJIEKTPO-CHAOKEHUS

cucrema 13 500 12 15 80,0% 10 800
OTOILICHUS

BEHTHIISIIIAS 3500 12 15 80,0% 2 800
u KOHIUI[UOHU-
poBaHue

Hroro: 33 000 33,3% 22 967

Takum 006pa3oM, CTOMMOCTh HEHCIIPABUMOTO (PM3MUYECKOT0 M3HOCA B KOPOTKOKUBYILIUX
aJeMeHTax cocTaBisieT 22 967 Teic. pyd., BOCCTAHOBUTEIbHAS CTOMMOCTH KOPOTKOXKHUBYIIIHX
AJIEMEHTOB C HEUCTIPAaBUMBIM (pu3rueckuM u3HocoM — 33 000 Tsic. pyo.

3. OmnpenenuM BeIMYHMHY HEUCIPABUMOTO (U3MUECKOTO HM3HOCA B JIOJNTOKUBYIIMX
AJIEMEHTaX:

HaumenoBanue nokazarens CymmMma,
TBIC. PYO.

BOCCTAHOBUTENbHAS CTOUMOCTE 174 900

BOCCTAHOBUTEIbHAS CTONMOCTD HCIIPAaBUMOTO 3000
¢bu3nvecKoro u3HOCa

BOCCTAHOBUTEJIBHASI ~ CTOUMOCTh  KOPOTKOXXUBYIIUX 33000
3JIEMEHTOB C HEUCIIPABUMBIM (DU3HUUECKHM H3HOCOM

BOCCTAaHOBUTEIILHAS CTOMMOCTD JIONTOKUBYIITUX 174 900 — 3 000 —
9JICMEHTOB C HEUCITPABUMBIM U3HOCOM —33 000 =138 900

NeNCTBUTENbHBIN BO3pacT 12

obmas pusnyeckas )Ku3Hb 75

HEUCTIPaBUMBIN  (PU3MYECKHII HW3HOC JONTOXHUBYIIUX
snemenToB (10:75) * 138 900

TakuMm 00pa3oM, CTOMMOCTh HEUCIPABHMOTO (U3MYECKOTO HM3HOCA B JIOJITOKUBYIIIHX
aIieMeHTax cocTaBisieT 22 224 Teic. pyo.
3. Onpenenum BEIHYUHY COBOKYITHOTO (PU3UYECKOTO U3HOCA 3/1aHUS:

3000+ 22967 + 22224 = 48191 TeiC. pyd.

Takum 06pa3zom, CTOUMOCTh COBOKYITHOTO (PM3HUECKOT0 U3HOCA 3/1aHus cocTaBiseT 48 191 Toic.
py0. unu 27.6%.

O0cyxn1aemblie BONPOCHI:

1. Ha yeM OCHOBaH 3KCHEPTHBIN METO pacueTa GU3NIECKOro u3Hoca?
2. Ha 1emM, ocHOBaH MeTOJ] pacdera CpoKa KU3HU 3aHUS?
3. Kaxk onpenensiercst obmas puznyueckast >Xxu3Hb 3/1aHUAS?

IIpakTuyeckoe 3ansaTue 7

Tema: Cucrema IUIaHOBO-NIPEAYNPEIUTENBHBIX pEMOHTOB. [lopspok mpuemMku B
HKCIUTyaTal[Ml0 HOBBIX, KalHUTAJbHO OTPEMOHTHUPOBAHHBIX M MOJIEPHU3UPOBAHHBIX 3JAHUM.
Kommiieke paboT 1o coepkaHUIo ¥ TEXHUYECKOMY OOCITY>KUBAHHIO 3JaHUH U COOPY>KEHHI.



OLieHKa TEXHUYECKOTO COCTOSIHUS KOHCTPYKTUBHBIX 3JIEMEHTOB 3/1aHUS U 37]aHUS B
LEJIOM.
IIe.m; 3aHATHA: U3YYUTHh OLCHKY TCXHHYCCKOI'O COCTOSAHHA KOHCTPYKTUBHBIX 3JICMCHTOB
3/1aHUs ¥ 3JaHUS B LIEJIOM.
TeopeTuyeckasi 4acTh:

Ienp TexHHYECKOTO OOCIETOBAHUS 3aKIIOYAEeTCS B ONPEACICHUM JICHCTBUTEIBHOTO
TEXHUYECKOI'O COCTOSIHUS 3JIaHUSl M €ro 3JEMEHTOB, MOJIyYCHUM KOJMUYECTBEHHOM OLEHKH
(dakTHUeCKUX  TOKaszaTelell  KadecTBa  KOHCTPYKUMH  (IPOYHOCTH,  COMPOTHBIICHHUS
TeruIonepeiaye u Ap.) ¢ yueTOM U3MEHEHHH, MPOMCXOIAIINX BO BPEMEHH, ISl YCTAHOBJICHUS
cocTaBa U 00beMa pabOT KaUTaIBHOTO PEMOHTA WM PEKOHCTPYKIIMH HA OOBEKTE.

B 3aBucumoctH OT wenel oOcienoBaHMS M IEpUOJa SKCIUTyaTallMd 3/aHUs CHUCTEMa
TEXHUYECKOTO O0OCIIEeIOBAHUSI COCTOSHHS KHJIBIX 3/JaHUN BKIIOYACT CIEAYIOIINE BHJIBI
KOHTPOJIS:

* UHCIPYMEHMANbHLIL — NPUEMOYHbIIL  KOHMPOb TEXHUYECKOTO COCTOSIHUSA — KallUTalbHO
OTPEMOHTHUPOBAHHBIX (PEKOHCTPYUPOBAHHBIX ) JKUJIBIX 3/1aHUI;

* UHCIPYMEHMANbHBIL KOHMPOb TEXHUYECKOTO COCTOSIHUS KWIbIX 3JaHUM B Ipolecce
IUTAHOBBIX W BHEOYEPEIHBIX OCMOTPOB (MPO(UIAKTUYECKHH KOHTPOJb), a TAaKXKe B XOJe
CIUIOIIHOIO TEXHUYECKOT0 00CIeA0BaHUs KIINITHOTO (poHAa;

* mexHuyeckoe obcie0osanue XUIbIX 3aHUH JJ1 TPOEKTUPOBAHUS KAalIMTAIbHOTO PEMOHTA U
PEKOHCTPYKIIHH;

* mexHuueckoe  00ciedosanue  (IKCnepmu3a) KWIbIX  3MaHHA TPH  TOBPEKICHUAX
KOHCTPYKLHUH U aBapusx B MPOIECCE IKCILTyaTal1H.

[Ipy MHCTPpYMEHTAIBLHOM NPUEMOYHOM KOHTpPOJIE BBIOOPOYHO MPOBEPSIETCS COOTBETCTBHUE
BBIIIOJTHEHHBIX ~ CTPOUTEIBHO-MOHTAXHBIX (PEMOHTHO-CTPOUTENbHBIX) PpabOT IPOEKTY,
CTPOUTENIbHBIM HOPMaM U NpaBWiiaM, CTaHJIApTaM U JPYTUM JeHCTBYIOIUM HOPMAaTHBHBIM
JIOKYMEHTaM, YCTaHaBJIMBAETCS COOTBETCTBUE XAPAKTEPUCTUK TEMIIEPATYPHO-BIAXKHOCTHOTO
peKuMa TMOMENIEHUH CaHUTAPHO-TUTMEHWYECKUM TpeOOBAaHUAM K JKWIBIM 3JaHUSAM IS
OnpesieNieHUus] TOTOBHOCTH JKWJIOIO JIOMa K 3aCElIeHMIO W IPEIOCTABICHUS 3aKa3uHKy
TEXHUYECKOTO 3aKJIIOUEHHS 10 pe3ysIbTaTaM HHCTPYMEHTAIBHOTO IPUEMOYHOTO KOHTPOJIS.
[IpodunakTuyeckuil KOHTPOJIb BBINOJHSAETCS B MPOLECCE IUIAHOBBIX W BHEOYEPEIHBIX
OCMOTpPOB U IIPU NOJAIOTOBKE AKTa TEXHUYECKOIO COCTOSHHMS JKUJIOTO JIoMa Ha Iepenady
KUJIUIIHOTO (PoHTA.

CrutomiHoe TeXHUYecKoe o0cie0BaHKe >KUIMIIHOTO (DOHJIA BBIMOJHAETCA CHEelHaIMCTaMU
KWINITHO-9KCIUTYaTallMOHHOM OpraHu3aldyd MOJ TEXHUYECKMM U OpraHu3aliOHHBIM
PYKOBOJICTBOM CIEIMAIUCTOB TPOEKTHON OpraHU3allui CUCTEMBbI KIWJINITHO-KOMMYHAIbHOTO
XO035HCTBA.

Texnuueckoe oOClIeOBaHUE KHUIIBIX 3/aHUI U1 NPOEKTUPOBAHUS KAMMTAIbHOTO PEMOHTA
(PEKOHCTPYKIIMU) MPOU3BOJUTCS CHELUAIN3UPOBAHHBIMU M3BICKATEILCKUMU U TMPOEKTHO-
M3BICKATEIbCKUMU OPTaHU3AMSIMU U BBIMIOTHAETCS, KaK MPaBUIIO, B OJIMH 3Tarl.

TexHuueckoe oOcnenoBaHue (IKCIEPTU3A) KUJIBIX 3IaHUM MTPU MOBPEXKACHUIX KOHCTPYKLIUN
U aBapusAxX B IIpoOlEcCe OKCIUTyaTallid TPOU3BOAMTCA B TOPSJIKE, YCTAaHOBJICHHOM
«[lonoxennem o0 TMOpsAKE paccieoBaHUs TNPUYMH aBapuil (0OpyuieHuil) 31aHui,
COOpYKEHHH X YacTeil U KOHCTPYKTUBHBIX 3JIEMEHTOB.

Bce Buapl TexHuyeckoro 00OCIE€IOBaHUS JIOJKHBI  BBIOJHATBCS C NPUMEHEHHEM
COBPEMEHHBIX MPUOOPOB U MPUCHIOCOOTICHUH, TPUBEIEHHBIX B Tab. 2.14.

Tabmuma 2.14

‘HaI/IMeHOBaHI/Ie, Mapka ‘HoxasaTenL

‘]_HTaHFeHI_II/IpKyJIL [1/11-1-125-01 ‘U_[I/IpI/IHa LIBOB U JPYTU€ JUHEUHbIE




‘ ‘pa3MepH

‘AHGMOMeTp kpoutbuaThid 115, TOCT 6376-74 ‘BOSIIyXOO(SMCH [OMEILEHU I

‘YPOBGHL crpoutenbHbiii YC-5-1-11, TOCT 7502-80 ‘YKJIOHBI OTMOCTKH, KPOBJIH, OATKOHOB

Pynetka uzmepurensnas metaundeckas PI'-10, TOCT . N
Jlunelinbie pa3Mepbl KOHCTPYKIUN

7502-80

Jluneiika-500, TOCT 427-75 To xe

‘TepMOMeTp TMS-2, 'OCT 112-78E ‘TeMnepaTypa BO3/yXa

‘I/IH,I[I/IKaTop yacosoro tuna MY25 kn. 1, TOCT 577-68 ‘TOJ‘IH_[I/IHa IJICHKW FepMETHKA
‘CKnepOMeTp [IM-2 ‘HpOLIHOCTB MaTepuaioB

‘FnrpOMeTp M-68 ‘OTHOCI/ITeJIbHaH BJIQ)KHOCTb BO3yXa

OI[HO];)OI[HOCTB MaT€puralioB, HAJINYNC

[Tpubop ynerpazsykoBoit YK-14I1
MyCTOT H METAJUTHICCKUX JIIEMEHTOB

‘TOJIHII/IHOMGTp MSATKUX TOKPBITUI ‘TOJIHII/IHa IUIEHKU TEPMETHKA

WHanKaTop KUAKOKPUCTAIUIMYECKUN 1M1 onpeneneHus |Temneparypa moBepXHOCTH
TEMIIEPATYPbI U30TEPM (CMEHHBIE LIKaJbl K (JOHAPIO)  |OrpaskaeHUI

‘TepMomyH OTII-M ‘To Ke
‘q)OHapL 3IEKTPUUECKUI ‘OCMOTp TPYIHOAOCTYIIHBIX MECT
‘Hacazu(a Ha (hoHaAph C 3epPKATIOM ‘To Ke
[TporuGsI mepeKphITHIA,
Peiika ckinagnas TOPU30HTAJIbHBIE OTKIIOHEHUS
KOHCTPYKLMHI
‘PeﬁKa JUISL TIOJIBEIIMBAHUS PE3UHOBOW HUTH ‘To XKe

‘Hla6n0H U1 U3MEPEHUS] IIUPUHBI PACKPBITUS TPEILIUH ‘HJI/IpI/IHa TPELIHbI

[[Ta6yi0H A5 UI3MEPEHUS 3HAUCHUSI B3AUMHOTO XapakTepucTUKa TOUHOCTH MOHTaXa
CMEIIEHUsI KPOMOK TaHeJIel B KpecTOOOpa3HOM IIIBe MaHesnen
‘CDopMa M3TOTOBJICHUS MasIKOB ‘OHCHKa XapaxkTepa TpeluH

[Tpu BeIMONIHEHHHM PAOOT MO TEXHUYECKOMY OOCIEI0BaHMIO 3/1aHUIl PYKOBOJCTBYIOTCS
BCH 48-86 (p) «lIpaBmia 06e30macHOCTH TIPH TPOBEACHHH TEXHUYCCKUX OOCIICOBAHUN
KUJIBIX 3MaHUH IS IPOSKTHPOBAHHS KaIUTATEHOTO PEMOHTa.

HHCTPYMGHTaHBHBIﬁ KOHTPOJIb TCXHUYCCKOI'0 COCTOAHHUA KOHCTPYKIII/Iﬁ U MHXCHCPHOTI'O
000py/ZI0BaHUS NPOBOJUTCS CUCTEMAaTHUYECKU B TEUEHUE BCETO CPOKa SKCILUTyaTallUu 3JIaHMs
BO BpPCMs IJIAHOBBIX W BHEOUYCPECAHBIX OCMOTPOB. HpI/I OCMOTpAax BBIABJIAKOTCA HCHUCIIPAB-
HOCTH W TPUYMHBI MX TOSBICHHS, YTOUHSIOTCS OOBEMBI PadOT MO TEKYIIEMY PEMOHTY H
naetcs o011as OleHKa TEXHUYECKOro cocTosiHUs 3aanus. [lpu obmem ocmotpe oOcneayrores
BCE KOHCTPYKIMHM 3/aHUs, MHXEHEpHOe O00OpyJoBaHHE, OTHENKa U  BHEIIHEe
0J1ar0yCTpPOMCTRBO.

[Ipu BHEOUEpETHOM OCMOTpE OOCIEAYIOTCS AIIEMEHThI HHKEHEPHOTO 000pyI0BaHUS UITH
OTACJIBHBIC KOHCTPYKTHUBHBIC 3JICMCHTHI 3/IaHUA.

BHeouepeaHble 0CMOTPBI IPOBOJATCS MPU BO3HUKHOBEHHH MOBPEKICHUN WM HapyIIEHUH
paboThI CTPOUTENBHBIX KOHCTPYKLIUN U MHKEHEPHOTO 000py/10BaHU.

[Ipu oOHapyXeHHU BO BpeMsi OCMOTPOB MOBPEXICHUNA KOHCTPYKIUH, KOTOpHIE MOTYT
MIPUBECTH K CHI)KEHUIO HECYIEeH CIIOCOOHOCTH M yCTONYMBOCTH, OOPYIIEHHIO OTIENIBbHBIX
KOHCTPYKLIUH WIIM CEPbe3HOMY HapyIIEHUIO HOPMaJIbHOU paboThl 000PYAOBaHUS, KUIUIITHO-
AKCIUTyaTal[MOHHAs OpPTaHU3aIis JO0JDKHA TPUHSATH MEpBI M0 00ECTeYeHUI0 0e30MacHOCTH
MoAed W TPUOCTAHOBJICHUIO JalbHEMIIero pa3BuUTHS MoBpexaeHuil. OO0 aBapuiiHOM




COCTOSIHUM 3JaHHsI WU €ro 53JEMEHTOB HEMEJICHHO COOOIIAeTCS B BBIMIECCTOSIIYIO
OpraHU3aIHIo.
3aganme:
BBITTOTHUTE OLIEHKY TEXHUYECKOT'O COCTOSIHUSI KOHCTPYKTHUBHBIX 3JICMEHTOB 3/IaHHS U 37aHUS B
LICJIOM:
1 BapuaHT: 3jaHHE CTOJIOBOM,
2 BapuaHT: y4eOHOTO KOpITyca KOJUIEe KA.

IIpakTnyeckoe 3ansitue 8

Tema: CuctemMa MIaHOBO-TIPEAYPEANTENBHBIX PEMOHTOB. [lopsAI0K IPUEMKH B SKCILTyaTal|IO
HOBBIX, KallUTAJIbHO OTPEMOHTUPOBAHHBIX U MOJEPHU3NPOBAHHBIX 31aHuil. Kommeke pabot no
COJIEP’KaHUIO U TEXHUYECKOMY OOCITYKHUBAHHIO 3JaHUI U COOPYKEHHIA.

HO‘p?{IIOK HaszHa4YCHUA 3JaHUA Ha KanATaJILHBIN PEMOHT.
Heab 3aHATHA: U3YUUTh MOPSAIOK HA3HAYEHUS 3/1aHUS HA KAlIMTaJIbHbIM PEMOHT
TeopeTrnveckasi 4acTh:

KanuransHblil pEMOHT — 3TO PEMOHT C LIEJIBIO BOCCTAHOBJIEHHS PECypCca NMHKEHEPHOIO
000py10BaHUs C 3aMEHOM ITPU HEOOXOAUMOCTH OTAEIbHBIX KOHCTPYKTUBHBIX JIEMEHTOB U
CHCTEM MHKEHEpHOI'0 000PY/IOBAHUS B LI€JIOM, a TAKXKE YJIYUIIEHUS SKCILTyaTallMOHHbBIX
IIOKa3aTeIIeH.

KanuransHblil pEMOHT BKJIIOYAET: yCTPAHEHUE HEUCIIPABHOCTEN BCEX U3HOLICHHBIX 2JIEMEHTOB;
BOCCTAHOBJIEHHME MJIM 3aMEHY UX Ha 0oJjiee JOJIroBeYHbIE U SKOHOMUYHbIE, MTOBBIIIAIOIINE K-
CIUTyaTallMOHHBIE [TOKA3aTENN; OCHAILEHNUE HEOCTAOIIUMU BUJAMU HHKEHEPHOT O
000pyoBaHus1, 00ECIIEUNBAIOIIMMHU YHEProcOepexeHNe, U3MEPEHUE U PETYIUPOBAHNE
noTpeOIeHus Teria, X0JI0AHOM U ropsiuel BOJIbl, SIEKTPUYECKON SHEPTUH U Ta3a.

[Ipn kKanuTAIBHOM PEMOHTE 3aHus1, IPOBOJMMOM 4Yepes3 15 sieT mocie BBoia €ro B
9KCIUTYaTaluIo, MOJHOCTBIO 3aMEHSIOT TPYOOIIPOBOIBI M 000PYAOBaHHE, Y KOTOPBIX 3aKOHUMIICS
CpoK ciyxObl. [IpoexkTHpoBaHNEe KaUTAIBHOTO PEMOHTA KUJIBIX 3/IaHUN OCYILIECTBIISETCS Ha
OCHOBE NIEPCIIEKTUBHBIX, IATUIETHUX U FOJIOBBIX TUIAHOB, YTBEPKACHHBIX B YCTAHOBJIEHHOM
HOpsIKE.

Ha3nauenue 3/1aHMs HA KaUTaIbHBIM PEMOHT IPOBOJIUTCS C YUETOM €ro (PU3NYECKOTro
M3HOCA, apXUTEKTYPHON 1 HCTOPUYECKON LIEHHOCTH U ONpeAeNeHUs 11eJIeCO00pa3sHOCTH
COXpaHEHHMs JaHHOTO 3/1aHus B NiepcreKTuBe. KanuranbHelll pEMOHT B IoMax, MOJJIEKAINX
CHOCY, BOCCTaHOBJIEHUE U 0JaroyCTpOHCTBO KOTOPBIX BHIIOJIHATH HELIEIECO00pa3HO B TEUEHUE
ommxaiimux 10 net, qormyckaeTcst IpOU3BOAUTH B BUJIE UCKIIFOUEHHUS TOJIBKO B 00BEME,
oOecrnieunBaromieM 0e30MacHble U CAaHUTapHbIE YCIOBHSI MPOKMBAHUS B HUX Ha OCTABIIUKCS
CPOK.

[11aHOBBIE CPOKHM HAYaJla 1 OKOHYAHUS KaTUTAIbHOTO PEMOHTA KUJIBIX 3/ITaHUI
YCTaHaBIIMBAIOTCA 110 HOPMaM MPOJOJIKUTEIBHOCTH KalIUTaIbHOIO PEMOHTA JKUJIBIX U
0OIIIECTBEHHBIX 3/ITaHUI U 00BEKTOB TOPOJICKOT0 X03s1cTBa. Ha KanuTanbHBIA PEMOHT TOKHBI
CTaBUTHCS, KaK MPABUIIO, 3/1aHUE (OOBEKT) B I[EJIOM HIIU €0 YacTh (CEKIIHUs, HECKOJIBKO CEKIIH).
[Tpr HEOOXOIMMOCTH MOXKET TPOU3BOUTHCS KATUTAIbHBIM PEMOHT OT/IEIbHBIX 3JIEMEHTOB
3MaHMs WK 00BEKTa, a TAaKXKe BHEIIHEro Ojaroyctpoiicta. [IpoekTupoBaHue KaluTaaIbHOTO
PEMOHTA >KMJIBIX 3JJaHUI OCYLIECTBIIIETCS HA OCHOBE MEPCHEKTUBHBIX, MATHIETHUX U FOJOBBIX
IJIAHOB, YTBEP)KJIEHHBIX B YCTAHOBJIEHHOM IOPSIJIKE.



Ha3znauenue 31aHUs Ha KaUTAJIbHBII PEMOHT ITPOBOIUTCS C YYETOM €ro (PU3NYeCcKOro
U3HOCA, APXUTEKTYPHOH M HCTOPUUYECKON LIEHHOCTHU U C ONPE/IEIIEHUEM LIEIeco00pa3HOCTH
COXpaHEHHUs JaHHOI'O 3[1aHUs B IIEPCIEKTUBE.

O0cy:xnaemble BONIPOCHI:

1. Lenb npoBeaeHUs KaNMUTaIbLHOTO PEMOHTA.

2. Ha3znauenue 37aHUS HA KaMUTAIbHBIA PEMOHT.

3. TlpoekTupoBaHue KalUTAIBHOTO PEMOHTA.

4. CocrapieHue nepeyns padoT Ha MPOBEECHUE KAMUTAILHOIO PEMOHTA.

IIpakTHyeckoe 3ansaTHE 9
Tema: Cucrema 11aHOBO-IIPEAYIPEAUTENBHBIX PEMOHTOB. I1ops10K IpUEeMKH B 3KCILTyaTaLUIO
HOBBIX, KallUTAJIbHO OTPEMOHTUPOBAHHBIX U MOJEPHU3NPOBAHHBIX 31aHuil. Kommieke pabot no
COZEPKaHMIO Y TEXHUYECKOMY OOCITYKMBaHHIO 3JIAaHUH U COOPYKECHHI.
HOI[I“OTOBK& 7 aHAJIN3 TEXHUYECKOM JOKYMCHTAIIMU IJId KallUTaJIbHOI'O pEMOHTA.
Heap 3aHATHA: W3YYUTh  IOATOTOBKY M aHANU3 TEXHUYECKOW JIOKYMEHTAllMW JUIs
KaIlmMuTaJIbHOI'O pCMOHTA.

TeopeTudeckasi 4acTh:

JL1s IpOU3BOACTBA KalIUTaIbHOIO PEMOHTA ITPOEKTHBIMU U IIPOEKTHO-U3BICKATEIbCKUM
OpraHu3alUsIMH pa3padaThIBaeTCsl MPOEKTHO-CMETHAs JOKYMEHTAIHUSI.
Pa3paboTka Takoli JOKyMEHTAIMK Ha KallUTalIbHbIA PEMOHT 3/1aHUsI IPEyCMaTpUBAET:

- IPOBE/ICHUE TEXHUYECKOT0 00CIIeI0BaHMsI, ONIpeieeHne (PU3NUECKOro 1 MOPaJIbHOIO U3HOCA
00BEKTa MPOEKTUPOBAHNUS;

-COCTaBJIEHHUE MPOEKTHO-CMETHOM IOKyMEHTAIIUHU /ISl BCEX NMPOEKTHBIX PEeIIeHUH 10 COCTaBy
paboT KanuTalnbHOIO PEMOHTA;

- TEXHUKO-3KOHOMHYECKOE 000CHOBAHUE KAITMTAJILHOTO PEMOHTA U PCKOHCTPYKIUHU,

- pa3paboTKy MPOEKTa OPTraHU3aIMU KaUTAIbHOTO PEMOHTA U PEKOHCTPYKIIUU, a TAaKXKe
IIPOEKTa MPOU3BOJICTBA PpadoOT.

DTanbl TEXHUYSCKOT0 00CIIeIOBAHUS:

- [TonroTOBUTENLHBIN

- OO1iee oOcemoBaHme 30aHUS

- JlerambHOE OOCTIeIOBAHNE 3/TAHHS

- CocTaBiIeHIE TEXHUYECKOTO 3aKIFOUEHUS

Ha IIOATOTOBUTCIBbHOM DTaIlle HpOBO)I?[TC?I I/ISyIIeHI/Ie apXI/IBHI)IX MaTepHaHOB, HOpM, 10 KOTOpLIM

BCJI0OCh MPOCKTUPOBAHHUC, C60p HCXOJHBIX U UJUIIOCTPATHBHBIX MaTCpHUAJIOB.
HCJ'II:IO 0611161"0 06CJ'IG)IOB3HH$I ABJIICTCA IPCABAPUTECIbHOC O3HAKOMJICHUEC CO 3JaHUEM U



COCTaBJIEHUE MTPOTPAMMBI IETAILHOTO 00cieq0Banus KOHCTpyKIuil. [Tpu oOmiem o6cnenoBanmu
3[JaHUS BBITIOJHSIOT CIIEAYIOIINE PaOOTHI:

— OTIPENENSIOT KOHCTPYKTUBHYIO CXEMY 3/1aHUs, BBISBISIIOT HECYIIHE KOHCTPYKILIMH 110 3Ta)aM
U UX PACHOJI0KEHHE;

- QHAJTM3UPYIOT IJITAHUPOBOYHBIE PELICHHUS B COYETAaHUH C KOHCTPYKTUBHON CXEMOIA;

- ocMaTpuBaloT U (HoTorpadUupyroT KOHCTPYKIIUU KPBIIIH, IBEPHIO U OKOHHBIE OJIOKH, JICCTHHUIIHI,
HeCyII1e KOHCTPYKIHH, (aca;

- HAMEYaroT MeCTa BhIPA0OTOK, BCKPBITHH, 30HAMPOBAHUS KOHCTPYKI[HIA B 3aBUCUMOCTH OT
Lejiel 00CaeOBaHMS 3IaHMS;

- U3y4alOT OCOOCHHOCTH OJIM3NEKAIINX YIaCTKOB TEPPUTOPHH, BEPTUKAIBHOM IITAHUPOBKH,
cocTosiHuE 0JaroycTpoicTBa y4acTKa, OpraHU3alrio 0TBO/Ia TOBEPXHOCTHBIX BOJ;

- YCTAaHABJIMBAIOT HAJIMYHC BOJIM3H 3AaHW 3aChIIIAHHBIX OBparoB, TCPMOKApPCTOBLIX ITPOBAJIOB,
30H OIIOJI3HEH U APYTuXx OIIaCHBIX I'COJIOTHUYCCKUX HBHeHI/Iﬁ;

- OLCHHUBAIOT PACIIOJIOXKCHUC 31aHUA B 33,CTpOI>iK€ C TOYKH 3PpCHUA

nmoAropa B AbIMOBBIX, I'a30BbIX U BCHTUJLIIWMOHHBIX KaHallax.

JleranpHOe 00cne0BaHNe 3JaHUI BBITTOIHSACTCS AJIsl yTOUHEHUSI KOHCTPYKTUBHOM CXEMBI
3/1aHUs, PA3MEPOB JIEMEHTOB, COCTOSHUSL MaTepUaia U KOHCTPYKLUHN B LIEJIOM.

[Tpu netanbHOM 00CIIEIOBAHUH BBITIOIHSIOT PA0OTHI IO BCKPHITUIO KOHCTPYKIIUMA, UCTIBITAHUIO
0TOOpaHHBIX TIPOO, TPOBEPKE U OIIEHKE e opMaIiii, ONpeeICHuI0 (PU3UKO-MEXaHUIECKIX
XapaKTEPUCTUK KOHCTPYKLHUU, MAaTEPUAJIOB, TPYHTOB.

B TexHHUueckoM 3aKIII0YEHUN COACPKUTCS TIEPEUCHb IOKYMEHTAIbHBIX JAaHHBIX, HA OCHOBE
KOTOPBIX COCTaBIIEHO 3aKJIIOYEHHUE: UCTOPUS COOPYKEHHUSI; OMIMCAHUE OKPYXkAIOLEeH MECTHOCTHU U
00LIEero COCTOSIHUS 3/1aHUS IO BHELIHEMY OCMOTDY; ollpe/iesieHrne GU3nIecKOoro 1 MOpajabHOTO
M3HOCA 3/1aHMS; OTIMCAHUE KOHCTPYKILIMH 3JaHUs, UX XapaKTEPUCTUK U COCTOSIHUS; YEPTEKU KOH-
CTPYKIIUH 3/IaHUA C JETAISIMU U OOMepaMu; pacueT JeHCTBYIOIUX HATPY30K U MIOBEPOYHbBIC
pacueThl HeCYIIUX KOHCTPYKIIMA U OCHOBaHUS (yH/IaMEHTOB; OOMEpHBIE IIJIaHbl U pa3pesbl
YCJIOBHSI YYaCTKa; CTPOUTENIbHAS M MEP3JIOTHAS XapaKTePUCTUKA TPYHTOB OCHOBaHUS (TIpH
HEO0OXOIUMMOCTH ); YCIOBHSI SKCILTyaTalliy; aHAIU3 PUYUH aBAPUITHOTO COCTOSHUS 3aHUS
(ecniu TakoBBIE UMEIOTCS); hoTorpaduu (hacaaoB U MOBPEKIECHHBIX KOHCTPYKIIMM; BHIBOJIBI 1
PEKOMEHIalluH.

BwmecTe ¢ 3aanueM Ha TPOEKTUPOBaHNE OOBEKTOB 3aKa34MK BBIACT MPOSKTHON OpraHU3aIiu
HCXOJIHBIE TAHHbIE:
- pa3peuIuTeNbHBIN IOKYMEHT Ha BBITIOJHEHUE PEMOHTA;-apXUTEKTYPHO-TNIAHUPOBOYHOE
3a/laHue; 3aJjaHie OT MHCIICKIIMH [0 OXpaHe MaMSITHUKOB apXUTEKTYpHI (TIpU
HEO0OXOIUMOCTH );pa3pelieHus! (MM TEXHUYECKHUE YCIOBUS) Ha IPUCOEINHEHHE
PEMOHTHUPYEMOTO 3IaHUS UITH COOPY>KEHHUS K UICTOYHUKAM CHAOKEHU S, UH)KEHEPHBIM CETSIM U
KOMMYHUKAITUSIM; MaTepHuaibl 10 paHee MPOBEACHHBIM TEXHUUECKUM O0CIICIOBAHHSIM;
OIICHOYHBIE aKThl; aKT HKCILTYaTHPYIOLIEH OpraHU3alii O TEXHUYECKOM COCTOSIHUHU
KOHCTPYKITUH 3/1aHUsI, KOHCTPYKTUBHBIX DJIEMEHTOB U MH)KEHEPHOTO 000PY/I0BAHUS 110 JAaHHBIM
MOCITIEAHETO OCMOTpPA; HHBEHTAPU3AIMOHHBIE TIOATAXKHBIE IIAHBI (B KaJbKe) C YKa3aHHEM
IO/ TTOMEIICHU 1 00beMa 37aHus 110 TaHHBIM BIOpo TeXHWYECKON MHBEHTAPU3AINHI
(BTH), npoBeneHHol He paHee 3 JeT A0 Havaja MPOSKTUPOBAHUS; MACTIOPT CTPOCHHUSI C
yKa3aHUEM BETUYMHBI (PU3NUECKOT0 U3HOCA KOHCTPYKIIMA U WHKEHEPHOTO 000PYI0BaHUS,
00BEMOB, CPOKOB U BUJIOB PAaHEE BBITTOJHSABIINXCS PEMOHTOB;CIIPABKY O COCTOSIHUH Ta30BbIX
ceTeil 1 000pyA0BaHNUS; aKT IKCILTyaTallMOHHON OpraHu3alliy, YTBEPKIEHHBIN pailOHHBIM
(TOPOJICKHM) KIJIUITHBIM yIIPaBICHUEM, HA 3aMEHY CAHUTAPHO-TEXHUYECKOT0 000pyI0BaHUS U
MMOKBAPTUPHYIO OIMKCh PEMOHTHBIX padoT (I1s1 00BEKTOB, PEMOHTUPYEMBIX O€3 MTPEKpaICHUs



AKCIUTYaTaIUM ); CIIPABKU YKCILTYaTUPYIONIUX OpraHU3alluil O COCTOSTHUY TN TOB,
o6benuueHHbIX nqucrerdepckux cuctem (OJ1C), nentpanbHbIX TermIoBeIX MyHKTOB (LI TII) 1 T.1.;
3a/laHue Ha MPOCKTHPOBAHUE TEXHOJOTUU BCTPOCHHBIX HEXKUIIBIX MIOMEIICHU; pa3pelicHre Ha
3aKpBITUE IBUKCHUS M OTBOJ] TPAHCIIOPTA, BCKPBITHE JOPOKHOTO IIOKPHITHSL.

I'enepasibHast MPOEKTHAS OpraHU3aIUsl HA OCHOBAHUHU MOJTYYEHHOTO OT 3aKa34rKa 3a/IaHus Ha
POCKTHUPOBAHUE COCTABIISIET CTPOUTEIBHBIH IMACIIOPT HA KANMTAIBHBIM PEMOHT 3JIaHHIA. DTOT
NacToOpPT YTBEPKAACTCS 3aKa3UUKOM.

ConeprkaHue CTPOUTEIBHOTO MMAaCoOPTa:

e 33/IaHHC HA MPOCKTUPOBAHUE U UCXOHBIC JaHHBIC ISl IPOSKTUPOBAHNUS,

e TPHUHIUIHAILHOE PEIICHUE 110 BHLy PEMOHTA;

e MPEIOKEHUS M0 OPraHU3aIMH TUIOIIAIKA PEMOHTA, UCIIOJIb30BAHUIO MEXaHU3MOB,
MIPOMEKYTOUHBIX CKJIa/I0B (ITPH HEOOXOIUMOCTH);

e MpemtokeHus (Ipu HE0OXOJMMOCTH) O CHOCE CTPOCHHM, 3€JICHBIX HACAKICHHM,
OTCEJICHUU JKWJIBILIOB U apEHIaTOPOB, IPOBEICHUH JIOTIOJIHUTESILHOTO TEXHHUYECKOTO
00ceI0BaHK 3IaHUS;

e CHUTYAIIMOHHBIH IJIAaH U TEOMAaTEPUAIIBI.

B IMPOCKTHO-CMETHYIO NOKYMCHTAIIUIO BXOIAT Pa3d€CJIbl:
06HIa$I IIOACHUTCIIbHAA 3allMCKa,

APXUTCKTYPHO-CTPOUTCIIbHBIC PCIICHUA,

TCXHOJIOTHYCCKUEC PCUHICHUS 110 BCTPOCHHBIM HEKWJIBIM ITOMCIICHUAM
peHiCHUs 11O HHKCHCPHOMY O60py,Z[OBaHI/II-O;

IMPOCKT OpraHrU3allMi KallUTaJIbHOI'O pEMOHTA,

TCXHUYCCKas SKCILTyaTallusa 30aHNs;

CMCTHAas JOKYMCHTAaIUA.

ouhkwnE

Heorbemnemyto yacTh yTBEPKICHHON TPOEKTHO-CMETHOM JOKYMEHTAIIMU HA KalUTATbHbBIN
PEMOHT COCTABJISIET IPOEKT OPraHU3alyy KalluTAIBHOIO PEMOHTA.

CocraB npoeKkTa OpraHu3aliu KanuTajlbHOTO PEMOHTA:

a) KaJIGHJapHBIH MJIaH KamUTaIbHOTO PEMOHTA, B KOTOPOM OTPaXKEHBI CPOKU BBITIOJTHEHHUSI
pEMOHTA, MPUBEACHO pacipeiesieHre 3aTpaT Ha PEMOHT U 00bEMOB PEMOHTHO-CTPOUTEIHHBIX
paboT 1Mo cpokam;

0) CTPOUTENIbHBIN FeHEPATIbHBIN TUTAH C PACIIOJIOKEHUEM CYIIECTBYIOIINX U CHOCUMBIX
CTPOEHUM, IKCIUTYaTUPYEMBIX 3aHU, COOPYKEHUN U NHKEHEPHBIX CETEH, HE MOJIECKALNX
PEMOHTY, pa30upaeMbIxX

Y TIEPEKIIAAbIBAEMbIX MHKEHEPHBIX KOMMYHHUKAIIMI; TOCTOSHHBIX

Y BPEMEHHBIX ITPOE30B ISl TPAHCIIOPTUPOBAHUS MATEPUATIOB, KOHCTPYKIUWA U U3JEITUHN, TyTEH
nepeMenIeHus] KPaHOB, MH)KEHEPHBIX CeTel; ICTOYHUKOB O0ECTIeUeHUs CTPONTUIONIAIKH
AIEKTPOIHEPrUe, BOJIOH, TEMJIOM U MECT MOJIKIIOYEHUS] BDEMEHHBIX HHKEHEPHBIX CETEN K
JIEUCTBYIOLLIUM CETSIM; MECT ITPUMBIKAHUS HOBBIX CETEN K CYLIECTBYIOLIMM; CKIIAJICKUX
IJIOIIAIOK,

OCHOBHBIX MOHTQ)XHBIX KPAHOB U JIPYTUX CTPOUTEIbHBIX MAIIIUH U 30H

WX JICUCTBUS; MEXaHU3UPOBAHHBIX YCTAHOBOK; BPEMEHHOT'O OTPaXKICHHUS; 0€30MaCHBIX MPOXOI0B
CTPOUTENEH U JINII, IPOKUBAIOLINX WIH

paboTaIMIMX B CMEKHBIX 3[aHUSX W B 3JJaHUH, PEMOHTHPYEMOM 0€3

OTCEJIEHUS )KWIBLIOB U apEHIaTOPOB;

B) BEIOMOCTh 00BEMOB OCHOBHBIX PEMOHTHO-CTPOUTEIBHBIX, MOHTAXHBIX U CHIEIIUATBHBIX
paboT, OnpeIeIeHHBIX TPOEKTHO-CMETHOM

JOKyMEHTaIuel, ¢ BblieJIeHueM 00beMOB PadOT MOATOTOBUTEIBHOTO



nepuoaa U Mpu He0OXOIUMOCTH — TI0 O4epeasiM (KOMILIIEKCaM);

') BEIOMOCTbh OTPEOHOCTH B OCHOBHBIX CTPOUTEIBHBIX KOHCTPYKIMSIX, A€TANSIX, MAaTepUanax u
000pyI0BaHUH;

1) rpaduk NOTpeOHOCTH B OCHOBHBIX CTPOUTENIBHBIX MalIMHAX

Y TPAHCIOPTHBIX CPEACTBAX MO 0OBEKTY PEMOHTA;

e) rpaduK NOTPEeOHOCTH B paboUMX KaJipax 1Mo KaTerOpusiM;

’K) TOSICHUTEJIbHAS 3aIliCKa.

TexXHHUKO-?KOHOMUYECKHUE MTOKa3aTeNu MPOEKTa OPraHu3aliy KaluTalbHOrO PEMOHTA:

e TIOJIHAS CMETHAsl CTOMMOCTh KalUTAIbHOTO PEMOHTA, B TOM YUCJIE€ PEMOHTHO-
CTPOUTENIbHBIX PaboT;
e HOPMATHBHAS MMPOJIOJDKUTEIHLHOCTh KAIMUTATLHOTO PEMOHTA MECSIIbI WM pabodne THH);

e MaKCHMaJIbHAsl YUCIEHHOCTh padOTaIONINX, Yell.;
e 3aTpaThl TPYZAa HA BHINIOJHEHHUE PEMOHTHO-CTPOUTEIBHBIX paboT, Yes.-THH.

O0cyxn1aemble BONPOCHI:

1. Dranbl TEXHUYECKOTO O6CJ'I€I[OB8.HI/I$I.

2. CopaepkaHHe TEXHUYCCKOI'O 3aKJIFOUYCHHS.
3. IlepeunciuTh TEXHUKO-IKOHOMHUYECKUE MMOKA3ATEIH IMPOEKTA OpraHu3aIif
KA TAIBHOTO PEMOHTA.

IIpakTnyeckoe 3ansaTue 10
Tema: Anmnaparypa, mpuOOpPHl U METOJIBI KOHTPOJISI COCTOSIHUS M KCIUTYyaTallMOHHBIX CBOWCTB
MaTepuajIoB U KOHCTPYKUUN Ipu 00CTIe10BaHUY 3aHHIA.
AKyCTI/IquKI/Ie METOAbBI UCITBITAHUS.
Heab 3aHATHSA: U3YUUTh METOJ aKYCTUYECKHUX METOJIOB UCIIBITAHUH.

Teoperuyeckas 4acThb:

KoHTpob kauecTBa CTPOUTENBHBIX MAaTEPHATIOB, U3ACIUN U KOHCTPYKIUN POU3BOJUTCS
JIByMsl OCHOBHBIMH CITIOCOOaMHU.

IlepBblIil COCTOUT B BBISBIEHUU MpPENEIbHBIX HECYIIUX CIIOCOOHOCTEH OOBEKTOB, YTO
CBSI3aHO C JOBEACHUEM HMX JO0 paspylieHus. OTOT crnocod 3¢p¢deKTuBeH Npu MPOBEIECHUU
CTaHJApPTHBIX HCIBITAHUAX OOpa3lOB U3 CTaldM, OETOHAa M JPYTUX KOHCTPYKIIMOHHBIX
marepuaioB. IIpu ucnblTaHMM MoOJENel COOpYKEHUH M X (parMeHTOB KOHCTPYKLUH MOTYT
JIOBOJUTHCS J10 TPEIEIIbHBIX COCTOSHUM.

Bropoii crioco® cBsi3aH ¢ MPOM3BOJCTBOM HCHBITAHUNA HEPa3pyLIAIOIIMMU METOAAMHU,
YTO MO3BOJIIET COXPAHUTH HKCILIyaTAIllMOHHYIO MPUTOJHOCTh paccMaTpuBaeMoro odbekra 0e3
HapyILIEHHs ero Hecylel cnocooHocTu. Hepaszpyiaomumy MeTo1aMu ONpeIeIioT BIaKHOCTb
3aroJIHATENe OeToHa, cTeneHb YIUIOTHEHUS OeTOHHON cMecu B mporecce (opMOBaHUS,
IUIOTHOCTb U MIPOYHOCTH OETOHOB B U3JENUSAX, TPOBECTH 1€(PEKTOCKOMUIO KOHCTPYKIIHA.

AKyCTHYECKHE METO/bl OCHOBAHBI Ha BO30YX/ICHUU YIPYTUX MEXaHUYECKUX KOJICOaHHH.
[To mapamerpam 53TuUX KojJeOaHM W YCIOBUSIM HMX pacCHpOCTPaHEHUS CYyAiAT O (usHKo-
MEXaHMYECKUX XapaKTePUCTUKAX U COCTOSHUU UCCIIEyeMOTo MaTepuania.

B 3aBucumMocTH OT 4acTOThl KOJE€OaHMH aKyCTHYECKME METOAbI JeJiATci Ha
yIbTpa3ByKkoBele (mpu yactotax oT 20 tbic. I'm W BblllE) WU METOJBl, OCHOBAaHHBIE Ha
MCIIONIb30BaHUU KosiebaHuit 3BykoBo# (10 20 thic. ['11) u uHppa3BykoBoii (10 20 I'1r) yacTor.

AKYCTHYECKHE METO/IbI KOHTPOJISI CTPOUTENIbHBIX KOHCTPYKIIUH:
1. YnpTpa3ByKkoBOI UMITYJIbCHBIN METOA



2. Hu3kouacTOTHBIN 3BYKOBOH (YAapHBIA METO)
3. Pe3oHaHCHBII BUOPOAKYCTHYECKUI METO/T
4. Metoa akyCTUYeCKOM aMuccuu/

1. VasrpasBykoBoi uMnyiascHbIi MeToa (YUM) — npu gyactoTtax oT 20 TeIc. I'11 1 BHIIIIE.
dusnyeckasi 0CHOBa METO/A — HAIMYKME 3aBUCUMOCTH MEX/1y CKOPOCTbIO
pacnpocTpaHEHHs YIbTPa3ByKa U CBOMCTBAMH MAaTEpPHAJIOB.

[TpuMeHsieMble YacTOTHI:

s 6erona — 40l 1-200 I 1y

Jus meramna — IMI'n-5MI '

s 6erona npumenenue Y UM mo3Bosiser:

-OIPEAEIUTh IPOYHOCTh OETOHA

-IIPOBEPUTH OJTHOPOJHOCTH OETOHA

-OIPEeAEIUTh MOYJIb YIPYTOCTH, MOAYIb CABHra, kKoadunueHt Ilyaccona
-ONpeACTUTh HAN4YHEe Ae(PEeKTOB

-ONPEACTIUTh [NIyOUHY pa3BUTUS TPEIIUH B KOHCTPYKIMSX

-IPOKOHTPOIUPOBATH MPOIIECC TPEIUHOOOpa30BaHus (TIPH HAYYHBIX UCCIICIOBAHUIX )
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HaMeouTeNne BREMSHA

CyImHOCTh METOJa COCTOMT B TOM, YTO H3MEPSAIOT CKOPOCTb PACIpPOCTPAHEHMs depes
0ETOH WM Ap. MaTepua mneperHero GpoHTa NpooiabHON ylIbTpa3ByKoBOi BoJHBI v. Mcxos u3
3aBucuMoctu R=f(v), mo uamepennoit V ckopocTH onpenenistor npoyHocTs R. J{ns usmepenus v
HEOO0XO/MMO 3HaThb BpeMs INPOXOXKACHHUS YIbTpa3Byka Ha Yy4yacTKe OINPEAEICHHOM [UIMHBI,
Ha3bIBaeMoi 0a30il mpo3ByunBaHus, L. IlockonbKy CKOpOCTh ynbTpa3Byka B OETOHE MOMKET
JOCTUTaTh 1O 5 KM/C, IpU OOBIUHBIX 3HadeHUsAX L=no 1,5 M, mpuxoauTcs OnpenensiTh O4eHb
MaJible HHTEpBaJbl BpEMEHHU (B MK CEK).

Bo30yxnenue u npuem KojeOaHui.

s Bo30yX/IeHUs YIbTPa3BYKOBBIX BOJIH Ha MOBEPXHOCTH HCCIEIyeMOrOo Marepuala
YCTaHABIWBAIOT MPEOOPA30BATETH TIEPEMEHHOTO IIEKTPUIECKOTO TOKA, CO3/IA0NINe KOIeOaHus.
Yame Bcero MpUMEHSIOTCS MpeoOpa3oBaTeny, ACUCTBYIONIME IO MPUHIUIY Mbe3odddexTa -
3(pPeKT BO3HMKHOBEHHUS TMOJSIpU3AIMU  JUAJIEKTPUKA TOJ] JEUCTBHEM MEXaHHMYECKHUX
HanpspkeHud  (mpsiMod  mbe3odnekTpudeckuit  addekr). CymectByeT U 0OpaTHBIN
MbE303JIEKTPUUECKU 2PHEeKT — BO3HUKHOBEHHE MEXaHUYECKUX Aedopmariiii moja JAecTBUEM
anekTpudeckoro mnous. [Tbe303¢dekTom 001a1at0T KPUCTAIUIIBI — MTbE30AIEKTPUKH.



Puc.3.5. Cnocof nposeyymeanis;
@ « CKBOIHOE [TPOIBYHHBAHKE HOPMATLHO K NOBEPXHOCTH JICMEHTA,
6 - AHATOMANLHOE NPOIBYMHBANNE, & - IN0-METOL,

| - NpOIBYUHEBAEMBIH JNCMENT, 2 ~ HUTYHaKILAR NLETOMIEKTPHYECKAA UTACTHIHKL,
3 - neeronnacTHHEA, BOCHPHHHMAKWEN konelanms, 4 — npHIMa M3 Oprererna;
5 - HanpaBRNeHHE MPOIBYYHBAHHA, § — BEABNReMbI DederT, 7 — TCHEBAN J0HA

[IpuemMHuk u wu3mydarenb (TakKe MOXKET OBITh MATHUTOCTPUKTOP — YCTPOUCTBO,
cocTosiliee M3 TOHKHX HHKENEBBIX IUIACTHUH, OOJIAJAIONIMX CIOCOOHOCTBHIO CXKUMATBhCS WU
pacTAruBaThCs MO ACHCTBUEM MAarHUTHOTO TIOJIA).

N3nyyarenps — MIaCTUHKKA HAXOIATCS B KATYILIKE, 4YEPE3 KOTOPYIO MPOITYCKAETCS
ANEKTPUYECKUN TOK.

IIpreMHUK — IpU MEXAHUYECKOM BO3JIECUCTBUHU B KaTYLIKE C IUIACTUHKAMU BO3HHUKAET JJI.
TOK.

OO6nacTe NPUMEHEHUS:

-KOHTpPOJIb Ka4€CTBa CBAPHBIX IIIBOB,

-TOJILLUHOMETPHS,

-onpeJielIeHne JUHAMHYECKOTr0 MOIyJIsl yIIPYTrOCTH MaTepuanoB(0eTOH, TUIIC, KUPIUY) U
Ap.

CKOpOCTh pacrpoCTpaHeHHsI YIIPYTHX KOJIeOaHUH v CBsi3aHa ¢ IMHAMHYECKUM MOAYJIEM
yrnpyrocty Eun ¥ mioTHOCTHIO P mpoBepsieMoro MaTepuasna COOTHOIIIEHUEM:




KBK:

-KOHTPOJIb OJTHOPOJHOCTH OETOHA,

-BBISIBJICHUE U UCCIIEIOBaHUE 1e(DeKTOB B OCTOHE,
-OTpeIeTICHHE TOIIIUHBI BEPXHETO 0CIa0ICeHHOTO CII0si OETOHA.

JEPEBAHHBIE KOHCTPYKIMU U TINTACTMACCHI:

-poBepKa (PU3UKO-MEXaHUIECKUX XaPAKTEPUCTUK

-POBEpKa KauecTBa U 1e(PEKTOCKOIMs OCHOBHOTO MaTepHalia

-1e(heKTOCKOIHS KIJICCHBIX COCTMHEHUHN U CTHIKOB

HenocraTku:

-Ha CKOPOCTh PaclpOCTPAHCHHUS YIbTPa3ByKa B OCTOHE OKa3bIBACT BIUSHUE MHOXKECTBO
(bakTOPOB: KOJIMUYECTBO CBSI3YIOIIEr0, TeMIepaTypa, HATMYUe apMaTypbl, HAIPSHKEHHOTO
COCTOSTHUSI OETOHA | JIp.

-JUJIs1 KQKJI0TO KOHKPETHOTO Cllydasi CTPOUTCS CBOS IPalyupOBOYHAs 3aBUCUMOCTD
«IpOYHOCTH R — cKkOpOCTh V»

[Ipenmyiecrsa:

-[IPOCTOTA JKCILTyaTalluu

-IIOJTy4€HHE JJOBOJIBHO TOUHBIX PE3YyIbTATOB MPH HEOOBIINX pa3Mepax UCCIEAYEMOTO
o0bekTa

Oo6cy:xknaemblie BONPOCHI:
1. B uewm cyTb nepBoro crnoco0a uCbITaHusl KadectBa?
2. B 4em cyTh BTOPOTO Crioco0a UCIIbBITAaHUS KauyecTBa?
3. W3yunts npuHImn ¢pusznveckoit ocioBsl YUM wmetona.

IIpakTuyeckoe 3anaTue 11
Tema: Anmapatypa, mpuOOpsI U METOIbI KOHTPOJISI COCTOSIHUS U SKCIITyaTaIlMOHHBIX CBONCTB
MaTepHaJIOB U KOHCTPYKIIUM MPU 00CTIeOBaHUH 3JaHUH.
MexaHn4yeckue METObI UCTIBITAHUM.
esb 3aHATUSA: U3YYUTh MEXAHUYECKUE METO]IbI UCIIBITAHH.
Teoperuyeckas 4acThb:

O0cyxnaembie BONPOCHI:

K MexaHnueckuM Hepa3pylIaloIiM METOJIaM OTHOCSITCSI METObl MECTHBIX pa3pylIeHH,
IUTACTHYECKUX Je(opMaliuii U yrpyroro orckoka. MeToa MECTHBIX pa3pylLIeHUN CBsI3aH ¢
HEKOTOPBIM OCJIa0JIeHnEM HeCyIIeH ClToCOOHOCTH KOHCTPYKIUH, TOCKOIbKY 00pa3Lbl JIIs
UCTIBITAHUHN U3BIEKAIOTCS HEMOCPEACTBEHHO U3 caMOi KOHCTPYKITUU. OTOOp 00pa3IioB OOBIYHO
MIPOU3BOJIAT U3 HAMMEHEE HANPSKEHHBIX 3JIEMEHTOB KOHCTPYKIIMNA, HAIPUMED, U3 BEPXHUX
NosCOB OAJIOK y KpalHUX HIApHUPHBIX ONOP, U3 HYJEBBIX cTepkHel ¢epM u T.11. [Tocre
U3BJIEYEHUS 00pa3IIOB U3 Tella KOHCTPYKIIUU HEOOXOIUMO Cpa3y e BOCCTAaHOBUTD
KOHCTPYKIUIO, @ UCTIBITAHUS 00pa3l0B OCYIIECTBUTh HEMEUIEHHO. B IpoTUBHOM citydae
HE00XO0IUMO MPUHATH MEPHI U1 KOHCEPBAIMK 00pa31ioB.

ParonanbHoM sSIBIsieTCS TaKKe YyCTAaHOBKA O€3/10HHBIX (DOpPM, 3aKJIaIbIBAEMbIX B TEIIO
KOHCTPYKIUU NpU €€ OETOHUPOBAHUH U U3BJIEKAEMBIX 3aTE€M ISl IPOBEICHUS UCIIBITAHUH.

B MeHb11€l Mepe noABEprarTcs BHEIIHUM BO3MYUIEHUSIM KOHCTPYKIIMH IIPH UCIIOJIb30BaHUH
MIPUEMOB, OCHOBAaHHBIX Ha KOCBEHHOM OITPEJIEIICHNH MEXaHUUECKUX XapaKTepucTuk. Taxk,
IPOYHOCTh OETOHA MOXKET OBITh YCTAHOBJIEHA ITyTEM HCIIBITAHUS HA OTPBIB CO CKAJIBIBAHUEM.
OTH UCHIBITAHUS CBSA3aHbI INOO C U3BJICUEHHUEM U3 Tella OETOHA 3apaHee YCTaHOBJICHHBIX
AHKEPOB, TMOO0 ¢ OTPHIBOM M3 MAacCHBa HEKOTOPOH ero yactu. Ilpuem, ocHOBaHHBII Ha



OTIpeIeIeHUH IPOYHOCTH OETOHA OTPHIBOM, MEHEE TPYIOEMOK. B 3TOM citydae Ha MOBEpXHOCTH
0OeToHa C MOMOIIBIO SMOKCUIHOTO KJIesl KPersiT CTaIbHOM JUCK, a oNpesiesieHue Kiacca 6eToHa
MPOU3BOIAT MO TPAAYUPOBOYHON 3aBUCHMOCTH YCIOBHOTO HarpspkeHust R = 4P/ncP npu
otpeiBe. CKOPOCTh HAarpy>KeHHUs JUCKa He JToJhKHA npeBbimaTth 1 kH/c. Ha kaxaom oOpasie
IIPOBOJST UCIIBITAHUS HA OTPBIB HA JABYX MPOTUBOIOIOKHBIX IPAHSIX.

[IpouHocTs 6GeTOHA MOXKET OBITH YCTAHOBJICHA ITYTEM CKaJIbIBaHUS ydacTka pedpa
KOHCTpyKuuu ycunueMm P. [Ipu mupune miomanku ckaisiBanus 30 MM pedpo KOHCTPYKIIMU
noBpexkaaercs Ha yyactke 60—100 mm. J1ist mostydeHust TpueMIIEMbIX PE3YJIbTATOB MPOBOJIAT
UCTIBITAHUS HA IBYX COCEIHUX y4acTKax M OepyT cpeaHee 3HaueHUe, a ISl TIOCTPOCHUS
rpaayupOBOYHON 3aBUCUMOCTH YCHJIMSI CKAJIBIBAHUS OT IPOYHOCTH OETOHA Ha C)KaTHE
UCTIBITHIBAIOT CTaHIAPTHBIC OETOHHBIE KYyObI O cTOpoHOM 200 MM.

MeTton muiacTudyeckux Aegopmaliiii OCHOBaH Ha OIIEHKE MECTHBIX JeopMaliiii, BBI3BaHHbBIX
IPUJIOKEHNEM K KOHCTPYKIMU COCPENOTOYEHHBIX YCHIIMNA. DTOT METOJI OCHOBAH Ha
3aBHCHMOCTH pa3MepOB OTIeUaTKa Ha TOBEPXHOCTH 3JIEMEHTA, MOJyYEHHOTO MPHU BAABJINBAHUN
MHJEHTOPA CTATUCTUYECKUM WIIM JUHAMHYECKUM BO3JEHCTBUEM, OT IIPOUYHOCTHBIX
XapaKTepUCTUK MaTepuana. JJOCTOMHCTBO 3TOr0 METOJJa—B €r0 TEXHOJIOTUYECKOM MPOCTOTE,
HEJ0CTAaTOK — B OLIEHKE IIPOYHOCTH MaTepHalla 0 COCTOSHUIO TOBEPXHOCTHBIX CIIOEB.

[Tpu onpeneneHny NPOYHOCTH OETOHA MOJIB3YIOTCA MTPUOOPAMU KaK CTaTUYECKOTO JEHCTBUS
(wramn HUMKbBa u npudop M.A. Hosroposckoro), Tak u ynapHoro (mosotok K.II.
Kamkaposa).

[Tpunmun pericreus mrammna HUMKba 3akirouaercs B TOM, UTO MEXKIY UCTIBITYEMOU
MOBEPXHOCTHIO U IITAMIIOM MPOKJIAIBIBAIOTCS JIUCTHI O€JION M KOMMMPOBAIIbHOM Oymaru Tak,
4yTOOBI Ha O€JI0i Oymare ocTaBajcs OTIEYATOK IITaMIla IIPU €ro BJaBIMBaHUM B TEJIO0 OETOHA
rupaBiIndeckuM qoMkparom. [lo nuameTrpy oTmedarka ¢ MOMOIIbIO TPagyUupPOBOYHON KPUBOIL B
3aBUCHUMOCTH OT pajJinyca LITamIla U CUJIbl P BAaBlMBaHus ONpPEeIIAioT Kilacc OeToHa.

Bbonbmoe npumenenue B npaktuke HaxoauT moioTok K.IT. Kamxkaposa. [Ipunnun
OIpeziesIeHUs] IPOYHOCTH OETOHA € €ro MOMOILBIO aHAJIOTMYEH ONMCAaHHOMY Bbilie. OTinyne
3aKJIF0YAETCS B TOM, YTO YAap MOJIOTKOM HAaHOCST BPYYHYIO, U B 3aBUCUMOCTH OT OTHOLIEHHUSI
nuametpa otreuyatka d) Ha OeToHE U AMaMeTpa OTIevaTKa Ha dTAIOHHOM cTepkHe d3 MonoTka
10 T'PaJlyMpOBOYHOI KPUBOM OMpeAEsstoT MPOYHOCTh OETOHA.

MeTtoJ ynpyroro oTCKOKa OCHOBAH Ha CYIIECTBOBAaHMHU 3aBUCUMOCTH MEXAy MapaMeTpaMu,
XapaKTEepU3YIOIIMMH YIIPYTHE CBOMCTBA MaTepHuala, ¥ napameTpaMu, OIpeIesIIOIMMU
POYHOCTH Ha cxkaThe. CyIecTBYIOT JBa MPUHLKIIA TOCTpOeHus TprbopoB. OIMH OCHOBAH Ha
OTCKaKMBaHUU O0MKa OT yJJapHUKa — HAKOBAJIbHHU, PHUXKATOTO K OBEPXHOCTH MCIIBITYEMOTO
MaTepuaia, Jpyroi — Ha OTCKaKMBaHHH OT IIOBEPXHOCTH UCIIBITYEMOT0 MaTepHara.

HauOonee pacripocTpaneH nepBblil NPUHIIMII, KOTOPBINA peann3oBaH B MosnoTke [lImuara,
HIMPOKO NMPUMEHSIEMOM 3a pyOexoM. B Hatell cTpaHe 3TOT MOJIOTOK M3BECTEH KaK CKIEPOMETP
Imunara.

Cxuiepometpsl LlIMuTa BHITYCKAIOT B OCHOBHOM IPYKUHHOTO THIA. MOJOTOK COCTOMT U3
IFOMUHHEBOTO KOpIyca, B KOTOPOM IO IITOKY NepeMeniaercs yaapHuk. [Ipu BraBnuBanumn
yapHHUKa IpYKHHA PacTITUBAETCs, U 1OCJIe OCBOOOKIECHUS SHEPTUSI PACTSIHYTOU MPYKUHBI
nepenaercs yaapHuky. [locie yaapa no ucnslTyeMoMy MaTepually yJapHUK OTCKaKMBaeT Ha
paccTosiHue, KoTopoe GUKCUPYETCs CTPEJIKON Ha IKayie mpudopa, U Mo CrelranbHOM
TApUPOBOYHOMN MIKaJIe UM JUarpaMMme, MpUIaHHON TaHHOMY IPUOOpY, OIpeenseTcs
MPOYHOCTH MaTepuaa.

Mornotok IlImuara 6601 pazpadotan B 1948 roay mBeidnapckiuM HHKEHEPOM DPHCTOM

[IImuarom. Umenno monotok [IMuaTa BriepBbI€ /1ajl BO3MOKHOCTh U3MEPUTH MPOYHOCTh
OETOHHBIX KOHCTPYKIIMI Ha MECTE MPOBEICHUS CTPOUTEIHHBIX PabOT.
[Mpunnun paboter MonoTka [IImuara

Monotok IlImMuara pabotaer mo NpUHLKITY YIPYTOro OTCKOKa, KOTOPbI OCHOBaH Ha
U3MEPEHUsIX MOBEPXHOCTEH OETOHA Ha ero TBEPAOCTh. DTOT CIIOCO0 MO3aMMCTBOBAH U3



MPAKTUKU U3MEPEHHsI CTENIEHU MPOYHOCTH MeTalljia. 3aKIl04aeTcs OH B BO3AEUCTBUU yIapaMHU C
MOMOIIBIO CIICIIHATLHOTO YAapHUKA MO c(hepuIecKoMy MITaMITy, KOTOPBINA MPeIBAPUTEIIEHO
nprxuMaercs kK 0eTony. CKIepoMeTp yCTpOeH TakKuM 00pa3oM, YTO MOCIIe yaapa 1mo 0eTony
CrienuanbHas CUCTeMa MPYXHUH MO3BOJISIET YIAPHUKY OCYLIECTBISTh CBOOOIHBIN OTCKOK. [Ipn
9TOM BEJIMYMHA OOPATHOTO OTCKOKA XapaKTePU3yeT CTENEHb TBEPIOCTH OLIEHUBAEMOTO
Marepuaia. A ¢ MOMOIIbIO YCTAHOBICHHON Ha IPHOOP rpaaydpOBAaHHON KPUBON BBIYHUCIISCTCS
MIPOYHOCTH OETOHA.

1
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Koncrpykuus monoTka [lIMuaTa Briarodaet B cedst: 1 — ynapHbIi TUTYHXXep WIH UHISHTOP. 2 —
OeTOHHAs! TOBEPXHOCTh, HAaJl KOTOPOU MIPOBOAST KOHTPOJIb MPOYHOCTU. 3 — KOPITyCHAS YacTh. 4 —
MOJI3YHOK, OCHAIIEHHBIN HAMPABJISFOIITUMHU CTEPKHIMH. 5 — KOHYC KOPITYCHOM YacTu. 6 —
KHOIIKAa-CTOIOP. 7 — MTOK 00¥Ka, 00eCIeYnBaOIINI HalpaBiieHne pabOThl HHCTPYMEHTA. 8 —
maitba 11 ycTaHOBKH O0MiKa. 9 — konmadok. 10 — KombIto 1t pa3beéma. 11 — 3aaHss KphIlika
WHCTpYMEHTA. 12 — cxxuMaromas npyxuna. 13 — npeaoxpansonas 4acTb KOHCTPYKIUH. 14 —
0oek, UMeroIui orpenenéHnyto Maccy. 15 — npyxkuHa ans ¢pukcanuu. 16 — ynapsroras
npyxuHa. 17 — BTyJKa, Hanpasisiomas paboTy MosioTka. 18 — BoitmouHoe kombIo. 19 —



JIMCIUIETHOE OKHO, TOKa3biBaroliee mkany [muara. 20 — BUHT aiis cuernsienus. 21 —
KOHTPOJIbHAA TaiKa. 22 — TU(T. 23 — npeaoXpaHsIomas MpyxKHHA.

B nenom paboTa MOJIOTKAa OCHOBaHA Ha BRIYMCICHUHU YIAPHOTO UMITYJIhCA, KOTOPBI BOSHUKACT
IIPU MPHIOKEHUU HATPY3KU. Y 1ap MPOU3BOAST O TBEPAYIO MOBEPXHOCTH (6€TOH), 6e3 HaINYus
METaJUIMYECKOU apMaTypbl U 3aMEPSIOT BBICOTY OTCKOKa OOMKa, TaloIlyI0 MOKa3aHue MPOYHOCTH
OCTOHA Ha CXKaTHE.

Cxema paboTbl ¢ MosoTKOM [lIMuITa 3aKIr09aeTCs B CIEAYIONIEM: YAAPHBIA MEXaHU3M Mpudopa
IIPUCTABJISETCS K UCCIEAYyEMON TOBEPXHOCTH; IByMsI pyKaMU ITPOU3BOJUTHCS IIIaBHBIN HAXKUM
Ha MOJIOTOK IO HaIlPaBJICHUIO K MIOBEPXHOCTH OETOHA JI0 MOMEHTA TIOSIBJICHUS yapa 0oiika;
MOCJIE Yero Ha IIIKaJie BEICBEUMBAIOTCS MMOKa3aHUsI; 1Sl 00Jiee TOUYHBIX Pe3yIbTaTOB MOKa3aHUs
cHUMaroTcs 9 pa3. M3amepeHus ciemyer MpoBOAUTh Ha HEOOIBIINX YIacTKaX, KOTOPhIS
IIPEABAPUTENIBHO PACUEPUMBAIOTCS HA KBAJIPAThl, KAX/IbI U3 KOTOPBIX, [IOJBEPracTCs
UCCIIeIOBaHMI0. Bee mokazanusi mpouHOCTH (DUKCHPYIOTCS, a 3aTeM CpaBHHUBAIOTCS. PaccrosiHue
MEXy yIapaMu AOJHKHO ObITh He MeHee 25 MM. MHoTr1a moay4YeHHbIe JaHHbIE MOTYT HUMETh
onpeIeEHHBIE OTKIIOHEHUS JTM00 OBITh OJMHAKOBBIMU. [10 MOTydyeHHBIM pe3yibTaTam
UCIIBITAHUH ompenenseTcs cpeanee apudgmernyeckoe. Eciam npu ucnbiTaHusxX yaap 0oiika
MIPOU30IIEN HA MTyCTOTE 3aIOTHUTEINSI, TO TAKKWE JaHHBIE HE CIEAYET YUUTHIBATD, a yIap
MOBTOPUTH B IPYTOM MECTE.

PasnoBugnoctu monorka [IImuara.

[To cBoeMy npuHIUIY paboThl MOJOTOK LIIMUATA NEeMUTHCS HA ABa MOATUIIA: YCTPOUCTBO
MEXaHHYECKOTO BO3JACUCTBHS — MIMEET KOPITYC KOHCTPYKIIUHU B JOpME MIITUHAPA, BHYTPH
KOTOPOI'0 pa3MeIlaeTcs yAapHbId MEXaHU3M, COCTOSIIEH U3 MHANKATOPHOM IIKaJIbl CO CTPEIKON
Y OTTAJIKMBAIOIIEH MPYKUHBI. [10100HBIN HHCTPYMEHT MpeIHA3HAYEH IJIS1 OTIPEICICHHS
MoKazaTelIsl MPOYHOCTH OETOHA B mpesenax oT S Mma g0 50 Mma. Monorok [lImuara
MEXaHUYECKOTO TUIIA TPUMEHSIETCS TIPU 00CIICTOBAHUH JKEJI€300€TOHHBIX JIMOO OETOHHBIX
KOHCTPYKIIUH; YCTPOHUCTBO YIbTPA3BYKOBOTO JICHCTBUS — OCHAIIAETCS BCTPOSHHBIM JTH00
BHEIITHUM 3JIEKTPOHHBIM OJ10K0M. Bee mosrydaembie BO BpeMsi U3MEPEHUS TTOKa3aHUs
0TOOpa)karoTCs Ha JUCIUIeE U MOTYT OCTAaBaThCs B MaMSTH MpUOOpa B TEUECHUE OMPEIETIEHHOTO
nepuoia BpeMeHu. [1pu sxenanuu MOJIOTOK MOXKET TOJIKITI0YAThCS K KOMITBIOTEpY Osiaroaaps
JIOTIOJIHUTEIbHOMY OCHAIIEHUIO CIIEUATM3UPOBAHHBIMU pa3bEMaMHU U Ki1aBHaTypoil. Takoi
npuOop COCOOEH TUarHOCTUPOBATh MOKA3aTeNu, HaxoAd1iecs B 1uanazone ot 5 Mna o 120
Mna. [Ipenen naMsiTu COXpaHEeHHUsI pe3yabTaTOB MpPEIoaaraeT BO3MOXKHOCTh coxpaHenus 1000
Bepcuii B Teuenue 100 nHeid.

B 3aBucumocTu ot 3Heprum yaapa Mmoaotok [lIMuara noapasnensiercs Ha TUIIBL:

MII 20 — obnagaeT HaMMEHBIIUM 3HaYeHUEM SHepruu ynapa (196 [Ix). [lpubop ucnons3yercs

4aile BCETo IIPU ONPEACIICHUH IT0KA3aTeNs IIPOYHOCTH LIEMEHTHBIX PACTBOPOB KUPIIUYHOMN
kaaaku; T Mosotka PT — 200-500 [Ix. Micnionb3yeTcst 1 onpeeieHns IPOYHOCTH CBEXKETO
0eToHa B [IEMEHTHO-TIECYAHO! CTSKKE. ITO MOJIOTOK MassTHUKOBOI'O THIA, TPOU3BOIAIINMA
3aMepbl KaK BEPTUKAIbHO, TaK U TOPU3OHTAIIBHO;

MI 75 (tun L) — sueprus ynapa obnagaer 735 JIx. B ocHOBHOM NpuUMEHSIETCS, YTOOBI
OTpPEeAeNIUTh MPOYHOCTh OETOHHBIX U3/ENHH ¢ TonmuHoN MeHee 100MM U Kupnuya;

MIII-225 (tun N) — Hanboiee MOITHBINM MOJIOTOK ¢ dHeprueit yaapa B 2207 JIxx. YcrpoiicTBo
IpeHa3HaYeHOo I ONpeeNieHUs] IPOYHOCTH OETOHHBIX KOHCTPYKUUHI ¢ ToNmuHON oT 70 110
100 mm 1 60nee. /lnama3on u3mepeHuit HaxoauTcs B ipeaenax ot 10 mo 70 MIla. Ha kopmyce
CKJIEpOMETpa pa3melaercs Tabauia ¢ Tpems rpadukamu.

Kaxnapiii Bug monotka [lIMuara npennasHaydeH 11 KOHKPETHBIX 1enei. s nonyyenust
KA4ECTBEHHBIX U3MEPEHUN CIEAYET TAK)KE YUUTHIBATH COCTOSTHUE HAPYKHOM IIOBEPXHOCTH
OETOHHBIX KOHCTpYKIMil. Hanpumep, 0eTOH, N3MEHHUBILIHUICS B Pe3y/IbTaTe BHEITHUX



BO3/CHUCTBUIL: OTHS, XUMHUECKUX PEAreHTOB, MOpo3a. B MOJOOHBIX CUTYaIMsIX HCIIOJIb30BaTh
monotok [lImuara He crout. K anpTepHaTHBHBIM METOAAM IPOBEPKH OETOHA HA MMPOYHOCTH
TaKXe OTHOCST UCIOJIb30BAHNE MEXAaHU3MOB, OCHOBAaHHBIX HA ONPEeICHUH 3HAUYCHUNA TITyOHHBI
NOTIAaHUsl YCTPOMCTBA B TOMILY OETOHHOTO ci10si: MOJOTKU KamkapoBa u @uzaensi.

3amanue:

1. M3yuuTh yCTPOHCTBO U MPUHIMI PaOOTHI MoJOTKOM LlIMupra.

IIpakTHuyeckoe 3ansaTue 12
Tema: Anmaparypa, mpuOGOpsl U METOIbI KOHTPOJISI COCTOSIHUS U SKCIITyaTallMOHHBIX CBONCTB
MaTepHaJIOB U KOHCTPYKLIUM MPU 00CTIeAOBAaHUH 3JaHUH.
Hcnonb3oBanue reofe3andyeckux NpruOOpoB U MHCTPYMEHTOB MPU OCBUJIETEIILCTBOBAHUU U
HUCIIBITAHUSAX KOHCTPYKIIHIA.
Leab 3aHATHSA: U3YYUTHh HCIOJIb30BAHUE T'€0AE3NUECKIX MPUOOPOB M HHCTPYMEHTOB MPHU
OCBUJICTEIILCTBOBAHUY U UCIIBITAHUSIX KOHCTPYKIIUM.
Teopernueckasi 4acTh:

['eonesnueckue mpruOOPHI U MHCTPYMEHTHI IIMPOKO MPUMEHSIOTCS TIPH
OCBUJIETENBCTBOBAHUH 3/IaHUM U COOPYKEHUI. B HEKOTOPBIX Cilydasix X TPUMEHEHNE
OKa3bIBACTCS HE TOJIBKO MPOCTHIM, HO U €TMHCTBEHHO BO3MOKHBIM CITOCOOOM M3MEpPEHUS
nepeMenIeHHH 2JIeMeHTOB KOHCTPYKIU. OCOOEHHO 11e51ec000pa3HO MPUMEHSTh I'e0Ie3NYeCKUe
METO/Ibl U3MEPEHUSI TIEPEMEILIEHUM, KOT[a MOIX0/T K UCTIBITHIBAEMBIM KOHCTPYKIIUSAM 3aTPYIHEH.

CaMbIMH pacnpOCTpaHEHHBIMU MTPHUOOPAMU SBISIOTCS HUBEIUPHI U T€OI0IUTHI. HUBETHpHI
UCTIONIB3YIOTCS /IJISl OTIPEICTICHUS] BEIMUMH BEPTUKAIBHBIX IEpeMEeIeHHH (0caoK 1 MPOTHOOB)
OT/IENbHBIX TOYEK KOHCTPYKIIUN UJTM COOpY)eHUM. Mcronbp30BaHne Mperu3nOHHbBIX
(BBICOKOTOYHBIX ) HUBEJIMPOB ¥ MHBAPHBIX PEEK MO3BOJISET MOIYy4aTh TOUHOCTh U3MEPEHUN
nopsiaka +£0,25 MM.

Teo10aNThI UCTIONB3YOTCA TSl OTIPEETICHUS TOPU3OHTAIBHBIX IEPEMEIICHUN OTIEIbHBIX
TOYEK, OTMEUAEMbIX Ha KOHCTPYKIIUH CTICIIHAIbHBIMUA MapkaMmH. [Ipy JByX MONI0KEHUSIX
BEPTUKAIBHOTO Kpyra T€OJ0JIUTOM 3aMEPSAIOTCS YIIIbl MEKY OTAEIbHBIMU TOYKAMH HA
KOHCTPYKITMY U KaKUMHU-THO0 HEMOABMKHBIMH MpeaMeTaMu. [Ipon3Bos u3MepeHust yriioB
4yepe3 OINpeIeIeHHbIE TPOMEKYTKH BPEMEHH, CYAST O MEePEMEIIEHUAX 3aKPETIEHHBIX MapKaMu
TOYEK 3/IaHUSI UJIM COOPYKEHUsI B YIIIOBOM Mepe. TOYHOCTh M3MepEeHHs YTIIOB 3aBUCUT OT BHJIa
HCIIOJIb3YEMOT0 MHCTpYMEHTA. Tak, Mpu NPUMEHEHUN ONTHYECKUX T€OJOJUTOB MOCIETHETO
MOKOJIEHUS OLIMOKa U3MEPEHUH yriia cocTaBiseT £27.

Jns onpenenenus nepeMenieHnii COOpyKeHUs WU €ro OTJIEIbHBIX TOUEK B MOCIEIHUE T'OJIbI
4acTO MPUMEHSIOT MeTOI cTepeodoTorpam-mMmeTpun. CyIHOCTh METO/IA B TOM, YTO C TIOMOIIIO
CHenuaibHoro doroanmnapara, COeIMHEHHOTO C Te0Ie3UIECKOi TpyOKoit (poToTeogonuTom),
npou3BOAUTCS (hoTOorpadupoBaHUE UCTTBITHIBAEMON KOHCTPYKITUU WM COOPYKEHUS C ABYX
Touek. [Ipu cheMKe MPUMEHSIFOT CTEKIISTHHBIE (DOTOTIIACTHHKY C OOJIBIION pa3pearoniei
CIOCOOHOCTRIO SMYJIbCHH. [loTydaemMpie HETaTUBBI pACCMATPUBAIOTCS Yepe3 CEIUATbHBIN
npubop — crepeokommapatop. [Ipu paccMaTpuBaHUM BYX HETaTHBOB, CHATHIX C IBYX TOUYEK
(crepeomnapsl), BOCCO3/IA€TCS CTEPEO-MOJIETh 3aCHITOTO 00BEKTA.



CrepeoMoiens UIMEET ONPEIEIICHHBIN MacTa0, 3aBUCAIINI OT PACCTOSIHUS ChbEMOYHOM
KaMephbl 0 00bEKTa CheMKHU M (JOKYCHOTO paccTosiHus Kamepsl (hoToreononuta. C HOMOIIbIO
CTepeoKoMIapaTopa 1o HeraTUBaM OMPEAEISIOT KOOPAUHATEI UHTEPECYIOIIEH TOUKH Ha
MOBEPXHOCTHU UcclieyeMoro oobekTa. [loBTopHBIE cTEpe0dOTOCHEMKHU U MOACUETHl KOOPIUHAT
TEX K€ TOYEK MO3BOJISIOT OMPEACIUTD MEPEMEIICHUS OTACIbHBIX TOUYEK 32 MPOMEKYTOK
BpEMEHH, TTPOIIEIINI MEX Ty TIEpBOM U BTOpoit poTocheMkoi. MeTon crepeodoTorpaMmeTpun
MPUMEHSIOT MPU UCTIBITAHUSX CTPOUTEIBHBIX KOHCTPYKIIMI U COOPYKEHUN JUHAMUYECKUMHU
Harpy3kamu. [Ipu 3ToM npuMeHstoT GoTroanmnapaTsl C CAHXPOHHBIM 3aTBOPOM OOBEKTHBA.
3aganue:

1. U3y4uTh yCTpOICTBO M MPUHIUI UCIOIH30BAHUS TEOAOIUTA MPHU
OCBUJIETEIILCTBOBAHUHU U UCIIBITAHUSX KOHCTPYKIIHI

IIpakTHyeckoe 3ansaTue 13
Tema: MeToIMKa OUEHKHU IKCIUTYaTAlIMOHHBIX XaPAKTEPUCTUK 3JIEMEHTOB 3JJaHHI.
Onpenenenre napaMeTpoB HaIEKHOCTU CTPOUTEIbHBIX KOHCTPYKLIUMN.
esb 3aHATUSA: U3YUYUTHh OMNPEICICHUE TapaMETPOB MUKPOKIMMATA 31aHUI U COOPYKEHU.

Teopernueckasi 4acTh:

B ycnoBusix ycKOpeHHsI HAy4YHO-TEXHUYECKOIO IIporpecca NpOUCXOIUT NHTEHCUBHOE
COBEpILEHCTBOBAHUE PA3IMYHBIX TEXHOJOTMUECKUX MIPOLIECCOB. DTO BIIEUET 3a cO00i 3amMeny
ycTapeBIIero 000py1oBaHus Ha HOBOE, BRICOKOIIPOM3BOAUTENIBHOE, paboTaroliee Ha Ooiee
BBICOKMX CKOPOCTSIX, YTO MOXET IIPUBECTH K IOBBIIICHUIO HArPY30K, II€peJaBacMbIX Ha
CTpOUTENIbHbIE KOHCTPYKIMU. Co3/1aHie THOKUX ITPOU3BOJICTB CBA3AHO C U3MEHEHUEM
apXUTEKTYPHO-IIJIAHUPOBOYHBIX PELIEHUH IS SKCIUIYaTUPYEMBbIX 31aHUN U COOPYKEHUU.
PexoHcTpyKk1Ms cTaporo *KUJIMIIHOTO (JOH/AA U TOBBIIIEHHE €ro KOM(POPTHOCTH J10
COBPEMEHHOT'0 YPOBHsI 00YCIOBIUBAIOT HEOOXOJUMOCTh OLIEHKH JeHCTBUTEILHOTO COCTOSIHUS
KUIbIX 31aHui. [loaToMy Borpoc 00 nX BO3MOYKHOM JaJlbHENIIEH 3KCIUTyaTalu,
PEKOHCTPYKIIMH WM YCUIIEHUH KOHCTPYKLUHN SIBIISIETCS ONPEIEISIFOIIMM U CBA3aH C
00cie10BaHUEM U MTOATOTOBKOW COOTBETCTBYIOIIUX PEKOMEHIAIINM.

OO6cnenoBaHre CTPOUTENIBHBIX KOHCTPYKIIMHM COCTOUT U3 TPEX OCHOBHBIX ATAIIOB:

— MepBOHAYAIILHOE O3HAKOMJIEHHUE C MPOEKTHOM JOKYMEHTalMeH, pabounMu u
UCTIOJIHUTENIbHBIMU Y€pTeXaMHU, aKTaMU Ha CKPBIThIE paOOThI;

— BU3YaJIbHBI OCMOTpP 00BEKTA, YCTAHOBJIEHUE €r0 COOTBETCTBUS MPOEKTY, BHISIBICHHE
BUJMMBIX 1e()EeKTOB (HAIWYHE TPELIUH, TPOTEUYEK, KOPPO3UU METaJIa, 1e(PEKTOB CTHIKOBBIX
CBapHbBIX U OOJTOBBIX COEMHEHUH U T.J.), COCTAaBJICHHE JIaHa 00CIe0BAHUS 3/1aHUs WIH
COOPYXKEHMSI, IPOBEICHNE KOMIUIEKCA NCCIIEJ0BAaHUI Hepa3pyLIaroIMMKI METOIaMU;

— aHaJM3 COCTOSIHUS 3aHUSI T COOPYKEHUS U pa3pabdoTKa peKOMEHIalluii IO yCTPaHEHHUIO
BBISIBJICHHBIX JI€(DEKTOB.

O3HakoMIJIEHHE C MPOEKTHOM M UCHIOJIHUTEIIBHON TOKYMEHTAIMEN IT03BOJISIET JaTh OLICHKY
IIPUHSTHIM KOHCTPYKTHUBHBIM PELLIEHUSM, BBIIBUTH 3JIEMEHTHI 3aHUSI UJIH COOPYKEHUS,
paboTaroniye B Hanbosee TSKEIbIX YCIOBUAX, YCTAHOBUTh 3HAYSHUS IEHCTBYIOIINUX HArpy3o0K.

BusyanbHas olieHKa 3/1aHUS WM COOPYKEHUS aeT MEePBYIO0 UCXOAHYIO HH(OPMAIIHIO O
COCTOSIHUU 00CIIelyeMO KOHCTPYKIMH, IO3BOJISIET CYUTh O CTEIIEHN U3HOCA 2JIEMEHTOB
KOHCTPYKLIMHU U PELINTh BOIIPOC O IPOBEJEHUH CTATUYECKUX MM TMHAMUYECKHUX UCTIbITaHUI. B
IIEPBYIO OYEPEb ITO CBSI3aHO C MPUMEHEHUEM HEPA3PYIIAOIINX METO/IOB UCIIBITAHUM, T.€.
METOJI0B, KOTOPBIE HE IPUBOJIAT K PA3PYIIECHUIO OTAEIbHBIX 3JIEMEHTOB U KOHCTPYKIUU B
LEJIOM.

ITpu o0cre0BaHUM IIMPOKO MIPUMEHSFOTCS METObI HHKEHEPHOU T'€0/1€31H, C TOMOIIBIO
KOTOPBIX U3MEPSIIOTCS OCATKU 3aHUI U COOPYKEHUH, CIBUTOBBIE 1ehopMaliuy IPyHTa,



napamMeTpsl TPEIrH U 1e(OpMalMOHHBIX IIBOB, MPOrHOkI U Jip. B mocienHee Bpems
3¢ (}EeKTUBHO PA3BUBAIOTCSA METO/bI JIa3€PHOM HHTEp(hEPEHIIUH.

AHaJIOrMYHbIE METO/IbI UCIOJIBb3YIOTCS IIPU KOHTPOJIE KAYECTBA U3TOTOBJICHUS JIEMEHTOB
CTPOUTEJIBHBIX KOHCTPYKLIUI U X MOHTa)a HAa CTPOUTENIBHBIX IIIOMIA/IKaX.

OO0cnenoBaHNue CTPOUTENBHBIX KOHCTPYKLUHN, 3AaHUHM U COOPYKEHUM COEPIKUT B cede
METO/Ibl KOHTPOJISl KAY€CTBA U3TOTOBICHUS U MOHTAKa DJIEMEHTOB CTPOUTEIILHBIX KOHCTPYKIIHA,
00ecTeynBaroIe COOTBETCTBHE O0BEKTA MTPOSKTHBIM 3HAUEHHUSIM U OTOOpaKeHHE
JIEHCTBUTEIILHON PabOThI CUCTEM.

Marepwuaisl, IpUMEHsSEMBbIE JJIs1 IPUTOTOBJICHUSI OETOHOB, TOJKHBI YIOBIETBOPSTH
TpeboBanusamM 'OCToB Ha 3TH MaTepuaisl U o0ecrieunBaTh MOJy4yeHHEe OETOHOB TPEeOyeMbIX
KJIACCOB I10 MPOYHOCTH U MapOK 110 MOPO30CTOMKOCTU U BOJOIPOHUIIAEMOCTH.

N3yueHne cocTOsIHUA MOHTUPYEMOM MM SKCIUTyaTUPYEMON KOHCTPYKLUH IIpHU padoTe B
peabHBIX YCIOBUAX 00ECIICUNBACTCS TEMH KE METOJaMH, YTO U IIPU KOHTPOJIE Ka4eCTBA MX
n3rorosyeHus. OIHAKO 3a4acTyl0 BO3HUKAET CUTYyallMs, KOTAa i SKCILUTyaTUPYeMOro 0ObeKTa
OTCYTCTBYET IPOEKTHasl U paboyas JOKyMEHTAallMsl, TOTJja €€ BOCCTAHOBJIEHUE CBSI3aHO C
U3y4EHHEM pealbHbIX yCI0BUN paboThl cucTeMbl. K mogo6HO# cuTyanuu OTHECUTCS U TOT
CiIy4ai, Kor/ia He0OX0UMO OIPEACIIUTh pA0OTOCIIOCOOHOCTh CUCTEMBI C YYETOM OTKJIOHEHUS €¢
IIapaMEeTPOB OT NIPOEKTHBIX.

[ToBbIIeHHBIE TPEOOBAHUS MTPEIBSIBIIOTCS K METO/IaM 00CIIeIOBaHUS IPU aHATIN3€ PHYUH
aBapuil B pe3yJIbTaTe MOBPEXKACHNN KOHCTPYKIIMI B IIPOLIECCE MOHTAXKA U IKCIUIyaTalluH, a
TaKXe KatacTpo — aBapuii, MOBJIEKIINX 32 COO0 yenoBeueckue xepTBhl. [IpoBogumbIe
o0cIieZ10BaHus O3BOJISAIOT BBIABUTH HanOoJiee xapakTepHble Ae(eKThl U pa3padboTarhb
PEKOMEHIALUY IO YTOYHEHHUIO METO0B pacueTa TeX WM UHBIX KOHCTPYKIIH,
COBEPLICHCTBOBAHNIO KOHCTPYKTUBHBIX CXEM, TEXHOJIOTUHU U3TOTOBJICHUSI U MOHTa)Xa
CTPOUTENIbHBIX KOHCTPYKLIUH.

B coBpeMEeHHOM CTPOUTEIBCTBE IMIUPOKO MPUMEHSIOTCS HKEIe300€TOHHbBIE, METAJUINYECKHE U
JepeBsiHHbIC KOHCTPYKIMH. C Ka)XIbIM TOA0M pa3padaThIBAIOTCS U OCBaWBAIOTCS BCce Ooee
COBEpILEHHBIE, B TOM YHCJIE MPEIBAPUTENILHO HANPSKEHHBIE KeIe300€TOHHbIE U
METAJIIINYECKHE KOHCTPYKIIMHU, O0JIbIlIepa3MepHbIE JKeI1e300€TOHHbIE KOHCTPYKIMH ((hepMbl
nposieToM 10 50 M, KOJIOHHBI BBICOTOH /10 25 M, OaJIKU OKPBITUH MPOJIETOM JI0 24 M,
MOJIKpaHOBBIE OaNIKK MpojeToM 12 M u ap.).

PacnpocTpaneHue Takux KOHCTPYKIIUN CTaJI0 BO3MOXHBIM U SKOHOMHUYECKH 11€71€CO00pa3HbIM
[JIaBHBIM 00Pa30M B CBS3H C MOBBIILIEHUEM POUYHOCTHBIX XapaKTEPUCTUK OETOHOB U CTalleH, a
TaKxke 0y1arofapsi MOsBICHUIO HOBBIX KOHCTPYKTUBHBIX PEILICHHH.

JlaGoparopHble UCTIBITAHUS U MTPAKTUKA IPUMEHEHUS TaKUX KOHCTPYKIIMH MMOKa3alu UX
Ha/IeKHOCTh U MPOCTOTY U3roTOBIEHU. OJJHAKO HECYIYIO CTIOCOOHOCTh KPYITHOPa3MEepPHBIX
KOHCTPYKIUH HEOOXOAMMO TIIATEIbHO MPOBEPSTH, TAK KaK B IPOM3BOJACTBEHHBIX YCIOBHUSIX HE
MCKJIIOYEHA BO3MOXKHOCTD OT/JEJIbHBIX HAPYIIECHUH TEXHUUECKUX YCIIOBUIM U IPOEKTHBIX
ykazanuid. [loaromy Hapsay ¢ ucnbITaHuEM OOJIBIIMHCTBA BHEAPSEMBIX KPYITHOPAa3MEPHBIX
KOHCTPYKLUH B TaOOPAaTOPHBIX YCIOBUAX, HA MAKETaX MM MOJUIOHAX ITOYTH BO BCEX CIydasix
OJIMH WJIM HECKOJIBKO 00pa3lioB TaKUX KOHCTPYKLUUN JOKHBI ObITh UCIIBITAHBI B TEX YCIOBHUSX,
B KOTOPBIX HAMEUEHO UX MACCOBOE U3rOTOBIIEHUE. TOJBKO MOCIIE UCTIBITAHUS KOHCTPYKIIUU
CTaTMYECKON Harpy3Koi MOXKHO CYAHTh O ee (PaKkTHUeCKON MIPOYHOCTH, ehopMa-TUBHOCTH,
TPEIMHOCTONKOCTH. Hafie’KHOCTh aHKEPHBIX YCTPONCTB B IIPEIBAPUTEIBHO HANPSKEHHBIX
KOHCTPYKIUSX, IPOYHOCTD CXKATBIX U PACTSIHYTBIX CTHIKOB ITPH OJIOYHON COOpKE KOHCTPYKIIHIA,
MPOYHOCTH y3JIOB MTPHU KOHIIEHTPALMU B HUX MECTHBIX HANPSHKEHUH MOTYT OBITh YCTaHOBJICHBI
TOJIBKO IIPU UCIIBITAHUSAX HATYPHBIX (PParMeHTOB.

OOm1ast mpoBepka kauecTBa padoT (HarpuMep, NPaBUIbHOCTh U TOYHOCTh COOPKH apMaTyphl,
IJIOTHOCTD YKJIAJKU O€TOHA B KOHCTPYKIUIO, IPOYHOCTh MaT€pUAIIOB, BXOSIINUX B DJIEMEHT
3/1aHUST) MOXKET OBITh BBHIIIOJHEHA TAK)KE JIUIIb HA OCHOBE HCIIBITAHUH.



Heo6x0a1M0 OTMETUTb, UTO MPH UCIIBITAHUK KOHCTPYKIUH, 3[aHUI U COOPYKEHUN He
HOIMEHSIIOT JPyrue CrocoObl KOHTPOJIA KayecTBa paboT, HAaIpUMEP UCTIBITAHNS KOHTPOJIbHBIX
KyOOB, Ipu3M, 00pa3I0B apMaTypbl, COCTABICHNE aKTOB Ha CKPBITHIE PAOOTHI.

Bce 31u c1oco6bl KOHTPOIISI COXPAHSAIOT CBOE CAMOCTOSITEIbHOE 3HAUEHUE U 10JIKHBI
BBIIIOJIHATBCS CO BCEM TIATEIBbHOCTBIO, HECMOTPSI HA IOCIEAYIOIIEE UCIIBITAHUE KOHCTPYKLIUHU B
LEJIOM.

MoXHO chOpMyIHpPOBaTH TPH OCHOBHBIE 331a4H, KOTOPBIE PEIIAIOTCS ¢ TOMOIIBIO METO/I0B
CPEICTB UCIBITAHUS CTPOUTEIBHBIX KOHCTPYKIIMM 31aHUN WA COOPYKECHUM:
nepBasi — ONpeeseHHEe TeIo()U3nIECKUX, CTPYKTYPHBIX, IPOUYHOCTHBIX U Ae(hOpMaTHBHBIX
CBOMCTB KOHCTPYKIIMOHHBIX MaTEpUAJIOB U BBISIBIICHUE XapaKTepa BHEIIHUX BO3JECHCTBUM,
IIepE1ABAEMBbIX Ha KOHCTPYKIIUH;
BTOpasi — COIIOCTABJICHUE PACYETHBIX CXEM CTPOUTEIbHBIX KOHCTPYKIMH, JEHCTBYIOIUX
YCWIHMH U NIEPEMEILEHUN ¢ aHAJIOTUYHBIMU ITApaMeTpaMu, BOZHUKAIOIMMHU B pealbHOU
KOHCTPYKLUU;
TPETbsl — UJAECHTU(PHUKALUSA PAaCUETHBIX MOJEIIEH, KOTOpas MoJIyunsia pa3BUTHE B MIOCIEAHHE
rofipl. JTa 3a7ja4a CBsA3aHa C CUHTE30M PacUETHBIX CXEM, KOTOPBIN CIIEyeT U3 aHalIu3a
pPEe3yJbTaTOB MPOBEAEHHBIX UCCIE0BaHUMN. TeopeTHUeCKH peleHne 3TON 3aa4l HEBO3MOKHO
0e3 mpuMeHEeHUsT KHOCPHETHKH.
O0cy:xnaemble BONPOCHI:

1. U3 kakux Tpex OCHOBHBIX 3TAllOB COCTOUT 00CIIEeI0BAaHUE CTPOUTEIIBHBIX
KOHCTPYKITUH?
Yro naet Bu3yaibHasl OLICHKA?
J71s1 4ero MpUMEHSIFOTCS METOAbI MHKEHEPHOU reone3un?
Kakum metonam oOcnie1oBaHus IPEbSBIIAIOTCS OBBILICHHbIE TPeOOBaHUA?
[Ipu xakux ciryyaeB IPOU3BOJUTCS UCIIBITAHUE HA MaKeTaX WM IOJIUTOHAX?
Kakue ocHOBHBIE 337ja4i PEIIAOTCS C IIOMOILBIO METO/IOB U CPEACTB UCIIBITAHUS
CTPOUTENIbHBIX KOHCTPYKLUHN 3JaHUM U COOPYKEHUI?

ook wn

IIpakTHyeckoe 3anaTuelsd
Tema: Metoauka OLEHKH 3KCIITyaTallUOHHBIX XapaKTEPUCTUK SJIEMEHTOB 3JJaHUM.
Omnpenenenre mapaMeTpoB €CTECTBEHHOM OCBEIIICHHOCTH 3aHUH.
Heab 3aHATHSA: U3YUUTH ONPECICHUE TAPAMETPOB €CTECTBEHHON OCBEIIECHHOCTH 3AaHHIl.
TeopeTnyeckasi 4acTh:
Onpenenenre napaMeTpoB €CTECTBEHHOM OCBEIIEHHOCTH 3/JaHUM.
KadecTBO OCBeIIEHHOCTH XapaKTepU3yeTcss MHTEHCUBHOCTHIO, KOTOPAst IOJKHA ObITh HE HIDKE
HOPMATHBHOM, 1 PABHOMEPHOCTBIO, T.€. OTCYTCTBHEM PE3KUX OJTMKOB U TEHEH.
3a eIMHUITY OCBEIICHHOCTH MPUHUMAIOT JIFOKC (JIK), T.€. OCBEIIEHHOCTh TTOBEPXHOCTH B |
M2 PaBHOMEPHO pacIipe/Ie/IcHHbIM CBETOBBIM OTOKOM B | IoMeH (1IM).
HckyccTBeHHas! OCBEMIEHHOCTh BBUTY MMOCTOSTHHOM MOIITHOCTH MCTOYHUKOB CBETA U3MEPSACTCS U
HOPMHUPYETCS B JIFOKCAX.
JIHEBHYIO OCBEIIIEHHOCTH BBIPAKAIOT C TIOMOITHI0 KO3 HUITMEHTa €CTECTBEHHONW OCBEIIEHHOCTH
(x.e.0.).
KoaddumumenT ectecTBEeHHON OCBEMIEHHOCTH € KaKON-IMO0 TOUYKH BHYTPH TTOMEIICHHS
MIPEACTABISIET COOOM BRIPAXKEHHOE B IIPOILIEHTAaX OTHOIIEHHWE OCBEIICHHOCTH E£6 3TOM TOUKH K
OJIHOBPEMEHHOI OCBEUIEHHOCTH E,Hapy» HOW rOpU30HTAILHON MJIOCKOCTH, OCBEIIAEMOM
paccestTHHBIM CBETOM BCEro HeOOCBOA MPU HEPABHOMEPHOI! sIpKOCTH Heba:
e=FE6/ E,+100%
3HaueHueE K.€.0. B KaKoi-mnbo Touke M momerieHus B o0IIeM ciaydae onpeaeseTcs mo
dbopmyre:
e =e,te,testen



r/ie e, — K.€.0., CO3/1aBaeMbIi MPSMBIM PACCETHHBIM CBETOM OT y4acTKa HeOa, BUANMOTO U3
ToukH JI/gepe3 mpoemsl, ¢ y4eTOM CBETONOTEPH MPHU MPOXOJE CBETOBOTO IMOTOKA Yepe3
OCTEKJICHHBIN ITPOEM;

€0 — K.€.0., CO3/1aBaeMbIil OTPaKEHHBIM CBETOM OT BHYTPEHHUX MOBEPXHOCTEH MOMEIICHHIA
(TTOTOJIKOB, CTEH, T10J1a);

€3 — K.€.0., CO3/1aBaeMblil OTPa)KEHHBIM CBETOM OT MPOTUBOCTOSIIMX 3JaHUH (€CI1 OHU
UMEIOTCH);

en — K.€.0., CO3/1aBaeMblii B IOMEIICHUH (CO CBETJION OKPACKON MOTOJIKA, CBETOM, OTPaKEHHBIM
OT MMOBEPXHOCTH MTPUMBIKAIOIIEH K 3/JaHUIO0 TEPPUTOPHH ).

[Tpu onpeneneHny HEOOXOUMON OCBEIIEHHOCTH BHYTPU IIOMEUICHUS JOMYCKaeTCs
MOJIb30BATHCS BBIPAKCHHEM

E=E.x 10q

rae E, — Hapy)XHasi OCBEIICHHOCTb, JIK;

K — KO3 PUIHEHT MeHbIIe 1, 3aBUCSIINI OT pa3MepPOB CBETOBBIX IIPOEMOB U UX MOJIOKEHHS
OTHOCHUTEIILHO JIAaHHOW TOYKH U HEOOCBOJIA;

To — 00U Kod(PHUIMEHT CBETONPOITyCKaHus rnpoema (<1), KOTOpbIi YYUTHIBAECT 3aTEMHEHUE
CBETOBBIX IPOEMOB AJIEMEHTAMH 3aIT0JIHCHUS, TIOTJIOIICHUS CBETA CTEKJIAMHU, CTCIICHb UX
3arpsi3HEHUS MbUIBIO U KOMIOTHIO U T.11.;

g — K03 (UIIMEHT, YIUTHIBAIONINN HEPAaBHOMEPHYIO SIPKOCTh HeOa 10 HAIIPABJICHUIO OT
TOPU30HTA K 3€HUTY.

UucneHHbIe 3HAYCHUS BCeX KOA((DUIMEHTOB, BXOISANINX B IPUBEACHHBIE BBIIIE (JOPMYJIBI,
ompezeneHsl onbITHEIM IyTeM U Aanbl B CHull 23-05-95 «EcTtecTBeHHOE M HCKYCCTBEHHOE
OCBCILICHUECY.

3amanmne:

1. OmnpenenuTh OCBEIICHHOCTh AyJAUTOPHH ©CTECTBEHHOW OCBEIIEHHOCTH UCTIOIB3YS
Cuaull 23-05-95

IIpakTHyeckoe 3ansaTue 15
Tema: MeToIMKa OLEHKHU SKCIUTYaTAlIMOHHBIX XaPAKTEPUCTUK AJIIEMEHTOB 3aHUM.
OnpeneneHre napaMeTpoB HEOOXOAUMOM TEIIO3AIIUThI OIPaXKICHHUI.
Heanb 3aHATHSA: U3YYUTh OIPEICIICHUE MAPAMETPOB 3BYKOU3OJISAIINH OTPAKIAIONIUX KOHCTPYK-
LU,
Teoperudeckasi 4acTh:
K orpaxkgaronym sinemMeHTaM 3/1aHUsl B TEIUIOTEXHUYECKOM OTHOIIEHUH MPEIbBISIOTCS
clenyrolre TpeOoBaHus:
OKa3bIBaTh CONMPOTUBJIECHUE MPOXOKICHUIO YEPE3 HUX TEIIA;

e HE MMETb HAa BHYTPEHHEW IOBEPXHOCTHU TEMIIEPATYPHI, 3HAYUTEIBHO OTINYAOLIENCSA OT
TEMIEPATYPhI BO3/1yXa MOMEILEHHUS C TEM, YTOOBI BOJIM3H Orpa)I€HUS HE OLIYIAI0Ch
X0JI0/Ia, @ Ha IOBEPXHOCTH HE 00pa30BhIBAJICS KOHJICHCAT;

o01agaTh JOCTATOYHOM TEMIOBON MHEPIMEN (TEII0yCTONYMBOCTHIO), YTOOBI KOJIeOaHHs
Hapy>XKHOU U BHYTPEHHEW TeMIEepaTyp BO3- MOYKHO MEHBIIE OTPaKaIUCh Ha KOJIeOaHUIX
TEMIEPATYPHI BHYTPEHHEN TOBEPXHOCTH;

— COXpaHATh HOPMAJIbHBIN BIIaXXHOCTHBIM PEXXUM, TaK KaK YBIa)KHEHHUE OTPAXKICHUS CHUYKAET
€ro TEIJIOU30JISLIMOHHBIE CBOMCTBA.

J151s1 BBIOSTHEHUS 3TUX TPpeOOBaHUMN NIPU MPOEKTUPOBAHUU OTpakieHui noiab3ytoress CHull 23-
02-2003 «TermtoBag 3amuyra 30aHUN.

[IprmMep BBIMOJHEHUS TEIUIOTEXHUYECKOTO pacyera
HapyxHOol KUPIUYHOM CIOUCTON CTEHBI KUJIOTO JIOMA.
HcxoaHble 1aHHbIE:



1. Paiion ctpoutenscTBa — r. Kazans;

2. PacuerHas temmeparypa BHyTpeHHEro Bo3ayxa - lin=+20°C (cnpaBouyHas Tabnwuia);

3. Bna)xHOCTHBIN pPEeKUM IOMELIEHUH - HOpMaJIbHbIN;

4. 30Ha BIAXKHOCTH — HOpMaiibHast (1o npuiaoxenuto 6* Cuull 23-02-2003);

5. YciioBus dKCILTyaTalliy OrPaXIalouX KOHCTpYKIuii— «by (Tadbnuna 2, Caull 23-02-2003).
PacuerHas cxema:

3amaemMcs TOMIUHON KUPIUYHBIX CTCHOK U YTEIUTHTENS MEXKy HUMU. PacdeT mpou3Boaum
METOJIOM IOCJIEIOBATEILHOTO MPUOINKEHHUS:

Martepuan cTeH U YTeIUIUTEsI IPUHUMAETCS COTTIACHO 33 aHusl.

1. CunukaTHeIi kuprmd, pe=1800 kr/m>;

2. Boznyuinas npociioiika

3. YTemmrenb — NeHOMOIUCTUPOT, po=40 Kr/m°

4. TTapouzonsuus

5. IlITyKaTypKa U3 IIEMEHTHO — IIeCYaHOT0 PacTBopa, Po=1800 kr/m°
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Pacuer:

1. OnpenensieM rpagyco — CyTKH OTOMMTENBLHOTO TIEPHO/Ia
Da=(tint-tht)*Znt

D¢=(20+5,2)*215=5418°C, cyr

th= -5,2 °C ; Zn=215 cyr. (10 Tabmume 1 CHull 23-01-99%)

2. OnpefenseM HOPMUPYEMOE COITPOTHBIIEHHE TEILIONEpeIadu o Gopmyle
Rreg:a*Dd"'b

a=0,00035
(o Tabmure 4 Cuull 23-02-2003)
b=1,4
Rreg=0,00035%5418+1,4=3,3 (M*°C/Br)

3. OmnpezessieM TEPMUYECKUE COTPOTHBIICHHUS OTICIBHBIX CIIOEB OIPaXKIAIOIIeH KOHCTPYKIIUH
1o opmyie

R=c/A

R1=0,12+0,38/0,87=0,574, M**°C/Bt

R2=Rax1=0.15 (npunoxenune 4, CHull 11-3-79),

R3=0,12/0,050=2,4, Mm**°C/Bt

R4=0,005/0,17=0,029, M?*°C/Br

Rs=0,02/0,93=0,21, M**°C/Bt

Rk=R1+R2+R3+Rs+R5



Rk=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)

4, OnpeﬂenﬂeM MPUBCACHHOC COIIPOTUBJICHUC TCIUIOIICPpCAAYN

Ro=Rsi+Rk+Rs=0,11+3,17+0,043
Rsi=1/8,7=0,11

Rse=1/23=0,043

R.=3,32, M**°C/Brt

5. CpaBHuBaeM 3HaueHUs Ro 1 Rreg

Ro:3,32>Rreg:3,3

YcnoBue cobnroaaercs, TOMMMHA CTEH U YTEILIUTENS 3allpOEKTUPOBAaHA BEPHO.

BapuanTsl 3a1aHuii

Bapuant Nel 1.Paiion ctpoutensctBa-r. Kazans 2.31anue
- )KWJIoH oM 3.MaTepuran HapyKHBIX CTEH — KUPIHY
cunmkaTHeli p=1800 kr/m® 4. Vremmrens —
neHonouctupon p=100 kr/m® 5. KomuuecTBo crnoes- 3

Bapuant No2

1. PaiioH cTpouTeNbCTBA-T.
Ka3zanp

2. 3nanue - mara3ul 3. Marepuain
HApYXKHBIX CTEH — KUPITUY
cumkaTHeli p=1800 kr/m®

1. Vrennurens —
neHonogucTupoi p=150

Kkr/m®

5. KomnuecTBo citoes- 2

Bapunant Ne3
1. Paiion crpourenscTBa-r. CaparoB

2. 3nanue — nerckuii can 3. Marepuan HapyKHBIX CTEH —
KepaM3uToOeToHHbIe O0Ku p=1200 Kr/M>

1. Vremmrens — neHononnyperad p=80 Kr/m>
2. KomudectBo cioes- 2

Bapuant Ne4

1. PaiioH cTpouTeNnbCTBA-T.
CaparoB

2. 3maHue - JKWIOW I0M

1. Marepuan Hapy>XHbIX CTE€H —
KepaM3UTOOETOHHBIE OJIOKU
p=1000 kr/m®

2. YTennurenb —
neHononuyperan p=60 Kr/m°

5. KosmuectBo cioes- 2

IMpakTnyeckoe 3ansaTe 16
Tema: OrieHKa TEXHUYECKOTO COCTOSIHUS U IKCIUTYaTallMOHHBIX XapaKTEPUCTUK OCHOBAHUH,
(GbyHIaMEHTOB, MOJABATLHBIX MMOMelIeHNnH. O1ieHKa TEXHUYECKOTO COCTOSTHUS 1
IKCIITyaTAIMOHHBIX XapaKTEPUCTHK KOHCTPYKTHUBHBIX DJIEMEHTOB 3/1aHUS.

OrnieHKa TEXHHYECKOTO COCTOSTHUS KOHCTPYKITAN




Heab 3aHATHSA: U3YYUTH OLIEHKY TEXHUYECKOTO COCTOSIHUSI KOHCTPYKIIMI
Teoperudeckast 4acTh:

Hecymast cnocoOHOCTh 371aHMs 3aBUCUT OT IMPOYHOCTH M YCTOMYHMBOCTA OCHOBAaHUMN U
GbyHIaMEHTOB.

OcHOBaHKME — MAaCCHUB I'PYHTA, BOCIIPUHUMAIOIINI HArPy3KH OT 3JaHHs yepe3 PyHIaMEHT.
OTH Harpy3Ku BbI3BIBAIOT B OCHOBHOM HAIPSHKEHHOE COCTOSIHHUE, KOTOPOE MOYKET IPUBECTH K
nedopMaIsaM caMoro OCHOBaHHMS, a Takke GpyHaaMeHToB. Bennunna nedopmanuii 3aBUCHT OT
KOHCTPYKIIUU U (hOpPMBI (DYHIAMEHTOB, OT CBOMCTB OCHOBAHHUS.
OCHOBHBIMHU IPHYKHAMH JIe(HhOPMALIUU TPYHTOBBIX OCHOBAHUM SBJISIOTCS:

- TPEBBIIICHUE PACUETHBIX HATPY30K HA OCHOBAHUE;

- BHCIIHUC TMHAMHWYCCKUC HAI'PY3KHU (CeﬁCMH‘ICCKI/IC, B3PBIBHBIC, IBUKCHUC TPAHCIIOPTA U
T.1.);

- MaJjiasi IIyOMHa 3a10)KeHusl GyHIaMEHTOB;
- OIIMOKY MPH MPOBEICHUN HHKEHEPHO-TEOJIOTHIECKUX N3BICKAHUH;
- OIIMOKH [TPH NIPOEKTUPOBAHUH U T.J.

Hesnauntenbuble u paBHOMEpHbIE Aedopmanuu (0CaiKH) s 3JaHUA HE OMACHBI,
OombIIKe U HepaBHOMEPHBIE ehopManuy (IPOCcaiKi) MOTYT IPUBECTH K 0OPa30BAHUIO TPEIIHH,
PA3PYILICHUAIO KOHCTPYKIIHH, aBapusM 371aHUH 51 COOPYKEHUM.
3HAUUTENbHBIE OCA/IKU, PABHOMEPHBIE IO BCEMY MEPUMETPY 3/1aHUM, HE BBI3BIBAIOT CEPbE3HBIX
negopmanuii, He MPEMSITCTBYIOT HOPMAIbHON OSKcIuryaTanmuu 3aaHus. ONacHBIMHU SIBISIFOTCS
HEPAaBHOMEPHBIE OCaJKH.
31aHus TMOAPA3AEAI0OTCA MO YYBCTBUTEIBHOCTH HAa MaJOYYyBCTBUTEIbHBIE U UYBCTBUTEJIbHBIE.
ManouyBCTBUTENbHBIMU SIBISIIOTCS 3[aHUS, IMPOCEAAIONINE KaK €AMHOE IPOCTPAHCTBEHHOE
[[eJI0€ PAaBHOMEPHO WM C KPEHOM, M 3[1aHUs, JJIEMEHTbl KOTOPBIX IIAPHUPHO CBSI3aHBL
UyBCTBUTENBHBIMH K HEPAaBHOMEPHBIM OCAJIKaM SIBIISIFOTCSA 3JaHUS C KECTKO CBSI3aHHBIMU
JIIEMEHTaMH, CMEIIEHHE KOTOPBIX MOXKET TPUBECTH K 3HAUUTENBbHBIM JehOopMalusM.
[TpenenpHbIE pa3HOCTU OCAI0K OTAEIbHBIX YacTell OCHOBaHUH (PyHAaMEHTOB KOJIOHH WIJIM CTEH
3MaHuil  He  AomkHbl  npeBblmath 0,002 paccTOssHHMA =~ MEXAY ~OTUMH  YaCTSAMHU.
ITpenenbHble 3HAYEHUs CpeIHUX 0caJioK OCHOBaHUM 3/1aHUM:

e KPYHHOIIaHENbHBIX U KPYMHOOIOYHBIX § CM;

e C KUPIUYHBIMH cTeHaMu 10 cm;

e KapkacHbIX 10 cM;

e  CO CIUIOIIHBIM Ke1e300eTOHHBIM yHIamMeHToM 30 cMm.

B 3aBucumocTu oT Xapakrepa pa3BUTHS HEPABHOMEPHBIX OCaJI0K OCHOBAHUS U )KECTKOCTH
3/IaHUS pa3IMyaroT cieayronie GopMsl AeGopManuii:

e KpPCHBI
e TpOTUOBI
e BBITHOEI

e TEPEKOCHI
e Kpy4yeHHE
e  TPEUIMHBI



* Pas3jiOMbI U T.I.

[Tepexoc BO3HHMKAET, KOTJIa pe3Kasi HEPaBHOMEPHOCTh Pa3BUBACTCS HA KOPOTKOM Y4aCTKE
3nanus. [Iporu6 u BeITMO CBSI3aHBI C UICKPUBJIEHWEM 3/1aHus. KpydueHne Bo3HUKAET Mpu
HEOJMHAKOBOM KpEHE I10 JIJTMHE 3JIaHHs, IIPH KOTOPOM B JABYX CEUCHUSX 3JIaHUs OH Pa3BUBACTCS
B pa3Hble CTOPOHBI. OT BO3ICUCTBUS PA3IMYHBIX (PAKTOPOB MOTYT Pa3BUBATHCS OCAIKH,
BBI3BaHHBIC H3MECHCHHUEM CTPYKTYPBI TPYHTA, KOTOPasi MOKET HapyIIIaThCs BCIICIACTBUE
BO3JICUCTBHS TPYHTOBBIX BOJ, METEOPOJOTUUECKUX BO3JACHCTBUI, IPOMEP3aHHs, OTTAUBAHMS 1
BbIChIXaHus. [Ipy HapyIlIeHUH CTPYKTYPBI M IIOTEPE HECYIIEH ClTIOCOOHOCTH OCHOBAHUS B
MIPOIIECCE IKCIUTyaTaIluy IPUMEHSIOT Pa3IMYHbIE CIIOCOOBI YKPEIUICHHUS TPYHTA: YINIOTHEHUE,
3aKpeIUICHUE, 3aMCHY.

DyHIaMEHT — YacTh 3aHUS, PACIIOIOKEHHAS HI)KE OTMETKH THEBHOW MTOBEPXHOCTH I'PYHTA,
nepeIaroias Bce Harpy3Ku OT 371aHus Ha ocHOBaHMe. PaboTa ¢yHIaMEHTOB MMPOTEKACT B
CJIIOKHBIX ycnoBHsAX. OHM IMOJBEPTaOTCS BHEIIHUM CHUJIOBBIM M HECHJIOBBIM BO3/ICHCTBHSIM.
CHWIIOBBIC — 3TO HArPY3KH OT BBIIICICKAIIMX KOHCTPYKIIUIA, OTIIOP TPYHTA, CHJIbI ITyYCHUS,
ceificMuueckue yaapbl, BUOpalus U T.]1.; HECUJIOBbIE BO3JCHCTBHS — TeMIIepaTypa, BIaKHOCTb,
BO3JICHCTBUEC XUMHUCCKHX BEIECTB M T.1.

Jlns oGecrieyeHuss HEOOXOAMMBIX YCIIOBUN AKCIUTyaTalluu 31aHUK (PyHIaMEHTHI JOKHBI
OTBEYaTh PSly TPEOOBAHUM: IPOYHOCTH, TOJTOBEYHOCTH, YCTOMUYNBOCTH Ha ONPOKHUIBIBAHUE, HA
CKOJIbXKEHHUE, OBITh CTOMKMMHU K BO3JICHCTBUIO TPYHTOBBIX M arpPECCUBHBIX BOJI.

Ha sxcruryaTanmoHHbIe CBOMCTBA (PYHIAMEHTOB OKa3bIBACT BIIMSTHUEC KOHCTPYKTUBHAS CXeMa
(JieHTOYHBIE, CTOJIOYATHIC, CIUIONIHBIC, CBAIHBIC).

[Tpu skcruTyaTtanuu GyHIaMEHTOB U TIOJIBAJILHBIX YACTEH Ka4eCTBO YCTPOHCTBA THIPOU3OIISIIIAH
ATHUX JIEMEHTOB JIOJDKHO OBITh Ha JOJKHOM YPOBHE.

B 31aHusAX ¢ MOABaIOM IpeIyCMaTPHBAIOT JOIOJHUTEIBHBIC CIIOM THIPOM3OJISAIIMH B KJIAIKe
dbyHIaMEHTa Ha YPOBHE 110J1a U HA TTIOBEPXHOCTHU CTEH 110/IBaJIa B 3aBUCHMOCTH OT Haropa
TPYHTOBBIX BOJ. [[iist mpeoxpaneHus TpyHTa y GyHIaMEHTa 3/IaHUS ¥ CTEH T10J[Bajia OT
YBJIQKHEHUS TOBEPXHOCTHBIMHU BOJIAMH YCTPAMBAIOT OTMOCTKY IIUPUHOM He MeHee 0,8 M ¢
ykionoMm ot 3aaaus 0,02—0,01 mist acdansToBsix u 0,15—0,1 115 OyIBDKHBIX OTMOCTOK.
TpoTyapsl cienyeT ycTpauBaTh ¢ BOJIOHEITPOHHUIIAEMBIM MTOKPHITHEM (acdanbT, 0ETOH) C
yKJI0HOM OT cTeH 31aHus 0,01—0,03, npu BonoHENpOHUIAEMbIX IPYHTaX MOJATOTOBKY MO
TPOTYaphl BBITIOJHSIOT IO CJIOKO KUPHOM IIIMHBI. TeXHUYecKas dKcIuryaTanus GyHIaMEeHTOB U
OCHOBaHUH IIPETYCMaTPUBAET MEPHI 110 COJAEPKAHUIO NTPUIOMOBBIX TEPpUTOpUN. Tepputopus
JIBOpa JIJIsl IpeIoXpaHeHHs (YHIaMEHTOB OT YBJIIQKHEHHS JIOJDKHA KMETh YKIIOH OT 37aHUs HE
meHee 001 o HampaBJICHUIO K BOJJOOTBOIHBIM JIOTKAM HJIA IPUEMHBIM KOJIOJIIIaM JINBHEBOU
KaHAJIM3aIuH1, BOJOCTOYHBIE TPYOBI JOJDKHBI COJIEPKATHCS B TOCTOSTHHOM MCITPABHOCTH.

HcTounnkaMu yBIIOXXHEHUS TI0[Bajla MOXKET CIIY)KHUTh BJIara, MOCTYIAIONIAs Yepe3 MPUSIMKH.
CTeHbl IPUSAMKOB JIOJDKHBI BO3BBIIIATHCS HAJ TpoTyapoM Ha 10—15 cM, MOBEPXHOCTH CTEH U
0J1a TIPUSIMKOB JTOJDKHBI OBITH 0€3 TPEIIHH, T0J IPUSIMKOB UMETh YKIIOH OT 3JaHUS C
YCTPOMCTBOM JUISl OTBOJIA BOABI U3 MPUSIMKA. TPEIIUHBI U IIEJIH B MECTaX PUMBIKAHUS
9JIEMEHTOB MPHUSIMKOB K CTEHAM T10/[BaJIa 3AJTMBAFOT OUTYMOM HJTH 33JICJIBIBAIOT ac(abTOM.

[Tpu HanMYMKM HEOPTAHM30BAHHOTO BOJAOOTBOA HYXKHO 3alUIIATh MPUSIMKH OT TOITaIaHUS
aTMochepHBIX 0caakoB. [10BaTBI M TEXHUYECKHE OO TOJKHBI UMETh TEMITePaTyPHO-
BJIQYKHOCTHBIA PEXHUM COTJIACHO YCTaHOBJICHHBIM TPEOOBAHUSIM.

[TomereHus TIO/IBAJIOB U TIOJIITOJIBEB HEOOXOIUMO PETYIISIPHO MMPOBETPUBATH C TTIOMOIIBIO
BBITSDKHBIX KaHAJIOB BEHTHIIAIIMOHHBIX OTBEPCTUI B OKHAX, ITOKOJIC WU APYTHX YCTPOMCTB.
[Tpu HacTyIJIEHUH OTTeNeNel HEOOXO0AMMO PETYIIPHO yOUPaTh CHET OT CTEH 3JIaHUs Ha BCIO
NIMPUHY OTMOCTKH WJIM TPOTyapa, MPUHUMATh MEPhI K YCKOPEHUIO TassHHUS CHETa IyTeM
PBIXJICHHUS, Pa30pachIBaHUS U CKAJIBIBAHUS JIb/1a, BOJIOCTOYHBIC JIOTKU U IIPUEMHBIC JTFOKH IS
CTOKa BOJIbI IEPHOJNYECKH OUHIaTh. OMacHOCTh JUIsi OCHOBAHMI MPEJICTABIISIIOT pacTEHUS,
MO3TOMY UX CaXArOT HE OJIFKE 5 M OT CTSH 3aHMS.

Jlist mpenynpexaeHus MPEeKIeBPEMEHHOT0 U3HOCA OTACNbHBIX YacTel 3aHusl 1 HHKEHEPHOTO



000pyIoBaHusl, yCTPAHCHHS METIKUX TTOBPEKICHUIN M HEUCITPABHOCTEHN MpeayCMaTpUBACTCS
TEKYIIUH PEMOHT.

[Tpu Tekymem peMoHTe ()YHIaMEHTOB M CTEH MOIBATBHBIX MIOMEIICHUI HE00XO0IUMO
BBITMIOJIHUTD CIIEAYIOIINE OCHOBHbBIE paOOTHI:

HpI/I KalnuTaJIbHOM PEMOHTC (bYHIlaMeHTOB " 1oaABaJIbHBIX HOMCHIGHI/Iﬁ BBIIIOJIHAIOT CIICAYIOIIHC

3aJIeJIKa U pacIiMBKa CTHIKOB, IIBOB, TPEIINH, BOCCTAHOBIIEHUE MECTAMU OOJIUIIOBKH
(byHIaMEHTHBIX CT€H CO CTOPOHBI MOJIBAJIbHBIX TTOMEIICHUIH, IOKOJICH;

yCTpaHEHUE MECTHBIX JeOopMaluii ImyTeM NepeKaki U YCHIICHUS CTEH;
BOCCTAHOBJICHHE OT/I€JIbHBIX TUAPOU3OIALMOHHBIX YIaCTKOB CTEH MOABAIbHBIX
IMOMEIICHHIA;

npoOuBKa (3aj1e71Ka) OTBEPCTUI, THE3T, OOPO3;

ycuieHue (yCTpoicTBO) GyHIaMEHTOB 10 000pyI0BaHHE (BEHTUIISIIIHOHHOE,
HACOCHOE);

CMEHa OTAENbHBIX YUAaCTKOB JICHTOUHBIX, CTOJIOYATHIX (DYHIAMEHTOB HUJIH CTYJIHEB MO
JEPEBSIHHBIMU 3JJaHUSMHU, 3JaHUAMU CO CTEHAMU U3 IPOYUX MATEPUATIOB;
YCTPOMCTBO (3a/1€71Ka) BEHTUIISILIMOHHBIX NIPO1yXOB, IAaTPyOKOB, PEMOHT MPUSMKOB,
BXOJIOB B MOJIBAJI;

3aMeHa OT/IEIBbHBIX y4aCTKOB OTMOCTOK TI0 TIEPHUMETPY 31aHUMH;

repMeTHU3allks BBOJOB B IMOABAIIbHOE TIOMEIICHHE U TEXHUYECKOE MOATOJIbE;
yCTaHOBKA MasikOB Ha CTEHAX JIJIsl HAOIOJeHHA 32 1e(hOpMaITUsIMH.

paboTHI:

YCUJIEHUE OCHOBAHMW TOJ (QYHIAMEHTbl KaMEHHBIX 3/1aHUI, HE CBSI3aHHOE C

HAJICTPOMKOM 3/1aHHMS;

- HaCTU4YHas 3aMCHa WM YCUJICHUC q)YH,[[aMeHTOB noa Hapy>XHbIMU U BHYTPCHHHUMHU

CTCHaMM, HC CBA3aHHBIC C HaﬂCTpOP’IKOﬁ 3JaHuA,

- YCUJICHUC (I)YH,Z[aMeHTOB noa HHKCHCPHOC O60py,E[OBaHI/Ie, PEMOHT KHpHH‘lHOﬁ -
06J'II/IIIOBKI/I q)yHﬂaMeHTHBIX CTCH CO CTOPOHEI IMOABAJIOB B OTACIIBHBIX MECTAX;

MepeKiIagka KHPIIMYHBIX HOKOHCﬁ;
JaCTU4YHasA WK II0JHas IMEPCKIaaKa MPUAMKOB Yy OKOH IMMOABAJBHBIX M HOKOJBbHBIX

JTaXe;

- YCTPOMCTBO WJIM PEMOHT THAPOU30ISINN (PYHAAMEHTOB B OBATbHBIX TTOMEIEHUIX;
- BOCCTAHOBJICHUE WJIM YCTPOMCTBO HOBOM OTMOCTKHM BOKPYT 3/1aHHS;

- BOCCTAHOBJICHHE WJIM YCTPOWCTBO HOBOM JPEHAKHON CUCTEMBI.

Oo0cy:xn1aemblie BONPOCHI:

1. OcHoBHBIE TPUUUHBI JeQOopMaIi IPYHTOBBIX OCHOBaHHM?

2. llepeuncnute (opMsl JepopManuii B 3aBUCUMOCTH OT XapaKTepa Pa3BUTUS

HEPaBHOMEPHBIX 0CaZ0K OCHOBAHHS U )KECTKOCTH ?

UYro oka3bIBaeT Ha SKCIUTyaTallMOHHbIE CBOWCTBA ()YyHIaMEHTOB?

Jlist KakuX 1enel HaJio yOupaTh CHET M OYHUINATh BOJOCTOYHBIE JIOTKH ?

5. Kakue paGoThl JOIKHBI BBITOJIHATHCS IPH  TEKYIIHE PeMOHTE (YHIAaMEHTOB U
MIOJTBATBHBIX TIOMETIICHH?

6. Kakue paGoThl BBINOIHSAIOTCS MPU KaUTATBHOM PEMOHTE (DYH/IAMEHTOB U
HOJBAJIbHBIX MTOMEILEHHUH?

> w



IIpakTnueckoe 3ansaTue 17
Tema: OLeHKa TEXHUUECKOI'O COCTOSHUS M SKCIUTyaTallMOHHBIX XapaKTePUCTHUK OCHOBAHUM,
¢byHaaMeHTOB, TOJBAILHBIX MOMeneHHd. OIeHKa TEXHUYECKOTO COCTOSIHUS U
9KCIUTYaTallMOHHBIX XapaKTePUCTUK KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHHS
OreHKa TEXHUYECKOTO COCTOSTHUS (PYHIaMEHTOB M CTEH I10/1BAJIA.
Lesb 3aHATHA: U3YYUTh OLIEHKA TEXHUYECKOTO COCTOSIHUA ()YHAMEHTOB U CTEH IOJBAJIA.
Teopernueckasi 4acThb:

IIpakTHyeckoe 3ansaTHe 18
Tema: OneHKa TEXHUYECKOTO COCTOSIHUSA U AKCIUTyaTallMOHHBIX XapaKTEPUCTUK OCHOBAHUH,
byHIaMEHTOB, MOIBATILHBIX OMeIIeHUH. OLleHKa TEXHUYECKOTO COCTOSIHUSA U
OKCINTyaTallMOHHBIX XapaKTCPHUCTHUK KOHCTPYKTUBHBIX 3JICMCHTOB 3JaHUs
MeTtorKa OLIEHKH TEXHHYECKOT'O COCTOSIHUS CTEH.

I_[e.m, S3AHATHUA: UBYUUTb METOAUKY OHCHKU TEXHHYECCKOI'O0 COCTOSAHHA CTCH.

Teopernyeckas 4acTh:

CTeHbl — 3TO BEPTUKAJIBHBIEC HECYIIIUE U OTPAKIAroNIe KOHCTpYKIMK. OHU MOJBEpraroTCs
pa3HOO0pa3HBIM CHJIOBBIM U HE CHJIOBBIM BO3/ICHCTBUSM; BOCIIPUHUMAIOT HATPY3KH OT
COOCTBEHHOM MacChl, OT MEPEKPBITUH, TOKPBITUHA, KPBIIII, BETPOBBIC, CCHCMUYECKUE HATPY3KH,
COJIHEYHYIO pajuanuio v T.1. HapyXHbIe CTEHBI COCTOSIT U3 CIECAYIOIIHNX 3JIEMEHTOB: MMPOCTEHKH,
LIOKOJIb, IPOEMBI, KAPHU3bI, IapaneTbl. BHYTPEHHA CTEHA BKIIFOYAET TOJIBKO 2JIEMEHTHI
MIPOEMOB.

CTeHbI JOJDKHBI YAOBIETBOPSATH TPEOOBAHUSAM MTPOYHOCTH, JIOJTOBEYHOCTH, OTHECTOUKOCTH,
obecreunBaTh MOMEIIECHUSIM 37JaHUsI COOTBETCTBYIOIINI TEMIIEPATYPHO-BIIaXKHOCTHBIN PEKUM,
3allMINATh 3JaHKE OT HEOJArOMPUITHBIX BHEITHUX BO3JCHCTBUIM, 00J1a1aTh JEKOPATUBHBIMH
KauecTBaMH. 3aaueil TeXHUUECKON IKCIUTyaTalliu CTEH 3/IaHUN SBJISIETCS] COXPAHEHUE MX
HECyIIeil ClOCOOHOCTH U OTPAXKIAIOIINX CBOMCTB B TEYEHHE CErO CPOKA CITYKOBI.

Bo3MoxHBIE TOBPEXKICHHS] KOHCTPYKIIMI CTEH:

—nedopmanuu cTeH (Mporuobl, BHITMObI, OTKJIOHEHUSI OT BEPTUKAIN);
—OTKOJIbl, PAKOBHHBI, BHIOOMHBI U APYTUe HAPYIIECHUS CIUIOIIOCTH;
—YBJIa)XHEHUE KJIA/IKU CTE€H, BRIBETPUBAHUE U BHIMBIBAaHHE PACTBOPA U3 IIBOB KIIAIKU;

e TMOBPCKACHHUEC 3allIUTHBIX U OTACIIBHBIX CJIIOCB,
* pa3pyui€HueC OCHOBHOI'O MaTrcpuaja CTCH.

B KPYIIHOIIAaHCJIbHBIX 3AaHUAX 0co00ro BHUMaHUS Tpe6y10T: MMaHCJIN HAPYKHBIX CTCH,
BHYTPCHHHUEC HECYIINEC CTCHBI C BEHTUIIAIIMOHHBIMU MMaHCIIIMHU, BEPTUKAJILHBIC U
TOPHU3OHTAJIbHBIC CTBIKK MCXKAY IMAHCIISIMA HAPYKHBIX CTCH, IIBLI MCXKY IMAaHCIIIMU U
OKOHHBIMH KOpO6KaMI/I; HApPY>KHBIC Y3JIbI 3AaHWA; MECTA COITPSKCHUA YEPAAYHBIX HeperI)ITI/Iﬁ
CO CTCHAaMM; CTBIKHM KapKaca u ApIo. .
HpI/ILII/IHI)I BO3HHUKHOBCHUS MMOBPEKACHUA CTCH B,HaHI/Iﬁ B IPOLECCE OKCILTyaTalluu:



HEepaBHOMEpPHAs 0CaJiKa pa3IMUHbIX YacTel 3/JaHNi; HU3KOE KaueCTBO MaTepHalia, u3 KOTOPOro
BBITNIOJTHEHBI CTEHbI; OIIMOKHU IIPU MPOEKTUPOBAHUH (HEYJauHOEe KOHCTPYKTHUBHOE PELICHUE
Y3JI0B COTIPSKEHUSI, HETIPABWIbHBIN yUeT ACHCTBYIOIIUX HATPY30K, TOTEPst YCTOMUYUBOCTH U3-32
HEJOCTAaTOYHOIO YHCIIa CBSA3EH U T.J.);HU3KOE Ka4eCTBO BBIMOIHEHUS paboT;
HEY/I0BJIETBOPUTENIbHBIC YCIOBUSI SKCIUTYaTallU; OTCYTCTBUE WIIM HAPYIICHUE THIPOU30JIALIUN
CTEH U T.J.

[To maTepuainy pa3innyaroT CJIEIYIOIIME OCHOBHBIC TUIIBI KOHCTPYKIUI CTEH: ICPEBSIHHBIC,
KaMEeHHbIE, OETOHHBIEC U CTEHBI U3 HE OETOHHBIX MAaTEPUAJIOB.

Kuprnindnpie CTEHBI B MPOIIECcCe IKCIUTYaTaIl[M HEOOXOAUMO CHCTEMAaTHISCKH OCMATPHBATh C
1eJIbI0 OOHAPYKEHHUS TPELIUH B Telle CTeHbI, PACCIOCHUS PAIOB KJIaJIKU, TPOBUCAHUS U
BBITIQJICHUSI KUPIIUUEH U3 MEPEMbIUEK HaJ MPOEeMaMu, pa3pylleHus KapHU30B U IIaparneToB.
[TosiBNeHHE TPELUH B CTEHAX 3JaHUI MOXKET BBI3bIBATHCS CIACAYIOIMMU IPUYUHAMMU:
HEPABHOMEPHOW 0CAJKOM CTECH, BRIMBIBAHUEM TPYHTA U3-T10/1 MTOIOIIBEI (DyHIaMEHTa
TPYHTOBBIMH BOJIaMU; BCJIE/ICTBUE aBapHil TPyOOIIPOBOIOB, HAMOKAHHUS U OCAIKU T'PYHTOB O
byHIaMEHTOM M3-3a MMOBPEXKICHHS WJIM OTCYTCTBUSI OTMOCTKH, @ TAKKE MECTHBIX OCaJIOK CTEH,
BBI3BAHHBIX OJIN30CTHIO CTPOSIIUXCS OOBEKTOB, U T. II.

Paznuuar paszubie Bubl TpeniuH. BonocsHbie TpeUHbI HE 3aMETHBI Ha TOBEPXHOCTH
HITYKaTypKH, HET U3JI0Ma KUPIHYa 0]l HUMH. Takue TPEeLUUHbI MOSIBISIFOTCS BCICACTBUE YCAAKU
MTYKaTypKH WA HEOOJIBIINX 0CAJIOK U MEPEKOCOB CTEH U (PYHIAMEHTOB, OHU MOTYT
HaOII0IaThCS B IIBaX KJIaJKH, Ha kKupnude. OmacHOCTH 171 3AaHusI He peacTaBistoT. [Ipu
0OHapyXCHUH TPEIIUH HEOOXOIUMO YCTAHOBUTH KOHTPOJIb 32 KOHCTPYKIIUSMHU.

PackppiTbie TpEIIUHBI CBUIECTENBCTBYIOT O 3HAUUTEIBHBIX CMELIECHUSX, TPOUCXOSIINX B
4yacTAX 37aHus. BepTukaibHble TPEIUHBI OJIMHAKOBOW IIMPUHBI 10 BHICOTE MOSIBIISIIOTCS U3-32
pEe3KOi 0caaKy YacTel 3aHusl, HAKIIOHHBIE TPEUMHBI — MPU MMOCTOSHHOM YBEJIMYEHUH OCATIKU
(dbyHIaMEHTa ¥ CTEHBI B CTOPOHE OT MECTa 00pa30BaHUs TPEIIUHBI.

BepTukanbHbie TpeUIHbl, pacXoasIIuecs KBepxy, 00pa3yroTcs, KOria 0caaka OJHON Hin
00erx JacTell CTeHBI MMOCTEIICHHO YBeINUnBacTcs. HakJIOHHbBIE TPEIIMHBI, COMMKAIONIUECS
KBEpXY, CBUICTEIBCTBYIOT 00 OCaJKE yJacTKa CTeHbI MeXKIY TpeluHaMu. [ opu3oHTaIbHbBIE
TPEIINHBI MOSBIISIOTCS B PE3YJIbTATE PE3KON MECTHOM ocaaku PpyHaameHToB. B aToM ciydae
HEO0OXOUMO MIPUHATH MEPHI M0 YCHIICHUIO OCHOBaHUS. B cTeHax GONbIION MPOTsHKEHHOCTH
MOTYT BO3HHMKATh TEMIIEpaTypHbIC TPEITUHBI, BEIMUYNHA PACKPBITHS KOTOPHIX B 3aBUCUMOCTH OT
TEMIEPATypbl HAPY>KHOTO BO3/1yXa MOKET U3MEHATHCA (YBETUUMBATHCS UITU YMEHBIIATHCS).

[Tpu nosiBJIeHUH TpEIIMH HEOOXOAMMO YCTAaHOBUTH MAsIKU JJIs ONIPEICIICHUsI XapaKkTepa
noBe/ieHus TpeuuH. Ecian o0pa3oBaHre TpeuH NPeKpaTuiioch, X 3a/1€TbIBAIOT CIIJIOMTHBIM
pactBopoM. Ecnu mmprHa TpemuH yBETUIUBACTCSI, TO HEOOXOIMMO JIETAIbHO UX 00CIIeI0BaTh U
YCTPAHUTh MPUYNHBI, KOTOPbIE MPUBETU K 00Pa30BAHUIO TPEIIHH.

Ecnu crensl poyBatoTcs yepe3 3aroIHEeHUs IPOEMOB, HEO0X0AUMO OTOUTH ITYKATYpPKy Y
OTKOCOB IMMPOCMOB M THIATCIIBHO NPOKOHOIIATUTH IICIIN MCKAY OKOHHBIMU U ABCPHBIMU
KOpOOKaMH M KJIQJKOW CTEH, a ITYKaTypKy BOCCTAHOBHUTb.

IIpu BeIMaeHNM KUpOIUYE HA BBIBETPUBIINXCSA YYaCTKaX CTEH YYACTKHU CJIEAYET PACUUCTUTD, a
3aTeM 3a/1e1aTh MaTepHajoM, U3 KOTOPOTO BBIMOJIHEHA CTEHA.

J{7s1 3a1UTHI HAPYXKHBIX YTIIOB IOKOJIS (Y CKBO3HBIX MPOE3I0B Yepe3 37aHMs1) OT MTOBPEKICHUS
HE00XO0/IMMO yCTaHABIMBATh OrPAaHUYUTENbHbIE TYMOBI WJIH 3allUIIATh YIIIbI ITyTeM 33JIeJIKA UX
CTAJIbHBIMU YT'OJIKaAMH Ha BBICOTY 2 M.

JUist CHUDKEHMSI BIQ)KHOCTHU TIOMEIEHUH MTPOBEPSIOT padoTy BEH TUIISILIMOHHBIX YCTPOUCTB U MPH
HEO0OXOIUMOCTH OCYIIECTBISIOT HAIAI0UHO-PErYIUPOBOUHBIE PAOOTHI. Y CHIIEHUIO PaOOThI
BEHTWJISILIUOHHON CHCTEMBI C €CTECTBEHHBIM MOOYKJIEHHEM CIIOCOOCTBYET MOBBIIICHHE
TEMIICPATYPbl BHYTPCHHETO BO3AyXa, IJIA 4Ero YBCINYHUBAIOT IJIOITAaAb HArPpEBATCIIbHBIX
nprOOPOB B IOMEIIEHUH C HEIOCTATOYHON BEHTUISILIMEH. Y BIa)KHEHHbIE KOHCTPYKIIUN
BBICYIIMBAIOT HarpeBaTeJIbHBIMU MpUOOpamMu. B momenieHusx ¢ noBbILIEHHONW BIaXKHOCTBIO
HE00XO0/IMMO yCTPauBaTh Ha MOBEPXHOCTU HAPYKHBIX CTEH CO CTOPOHBI HOMEIIEHUH



MapOU30JIALIMIO € MOCIEAYIOIIUM OLITYKAaTypUBAaHUEM, TOKPACKON MACIITHOM KPAaCKOM WU
OOJIMIIOBKOM MIUTKON. JlepeBsSHHBIE CTEHBI BBIMOIHSIIOT PYOJIECHBIMU, IIUTOBBIMU, OpyCUATHIMH,
KapkacHbIMH. Heo0X0uMo pOBOANTH HAOIOICHNE 32 BO3MOKHBIM MOSIBIICHUEM BBIITYYHH B
cTeHax. BbIX0/1 KOHCTPYKLUHU CTEH U3 BEPTUKAIBHON IIIOCKOCTH CBUIETEIbCTBYET O
HEJOCTATOYHOW MPOYHOCTH UX CBS3EH, KOTOPBIC JOJKHBI OBITh YCHUIICHBI.

[Tpu skcmTyaTanuu KOHCTPYKIIUI CTEH, BBIIMOJIHEHHBIX U3 JiepeBa, Heo0X0uMo 00paiiarth
0co00e BHUMaHUe Ha MeCTa, HanOoJiee OMacHbIC B OTHOIIICHUH 3aTHUBAHUSA, T.€. Ha
orpakJaronire KOHCTPYKIIMH, OOpallleHHbIE K CEBEPY, a TAK)KE HA CTEHBI, PACIIOJI0KEHHBIE B
MOMEIICHUSX, IPUMBIKAIOIINX K UICTOYHUKAM BJIarOBBIJICJICHUS (CaHY3JIbl, KyXHU U T.1.).

Ha HapyXHBIX MOBEPXHOCTAX CTEH HEOOXOIUMO 3a/1e1bIBaTh HEIJIOTHOCTH (ILIEJIH, TPEIIUHBI) BO
n30exaHne MPOHUKHOBEHUSI BHYTPh KOHCTPYKITMH aTMOC(EPHOH BIIary.

[Tpu nosiBIeHNH KOHJECHCAIIMOHHOM BIIard B BUJIE CHIPBIX MATEH Ha CTEHAX UJIU MOTOJIKE
HEO00XO0IMMO, YCTPAHUB MECTHBIC Ie(hEKThI, YBETUYUTh TETUIOU3OJISAIIUIO CO CTOPOHBI XOJIOTHOM
MOBEPXHOCTU OTPAXKIACHUM, YBEIUYUTH TEIJIOOTAAYY CUCTEMbI OTOIUICHUS, HAIIPUMEP IIyTEM
YCTaHOBKH JIOTIOJTHUTEIBHBIX OTOMMTEILHBIX MPUOOPOB, YCHIIUTH TPOBETPUBAHHUE IIOMEIICHUN U
T.4. Jlns npenoxpaHeHus OT yBIaKHEHUS U OMOBpenuTeNneld KOHCTPYKIIMU JePEBIHHBIX CTEH
00pabaThIBarOT MeHTa(TAICBBIMH, IEPXJIOPBUHUIOBEIMH M IPYTHMH SMAJSIME, TTPO3PAYHBIMU
nakamu I[1D-115, [ID-170, XB-110, XB-124, XB-785, YP-293 u 1.1.

B kadecTBe 3alIUTHBIX COCTABOB HCIIOIb3YIOT MOKPHITHE OrHe3amuTHoe ¢pocharnoe ODII-9,
nokpeiTHe BcnyuuBaroniee BI1-9, ornezamuthyro akpuioByro kpacky AK-151KP03, B kauecTe
AHTUIHPEHOB — BOJIOPACTBOPUMBIC aMMOHATHBIE COJTH, OOPHYIO KHCIIOTY, COH (ochaTHOi
KHUCTIOTHI U T.J.

[Ipu sKcrmyaTanuy KpymHONAHEIbHBIX CTEH He00X0AMMO 0c000€ BHUMAHHE YACIUTD
COCTOSTHUIO T€PMETH3AIUHN U YCUIICHUIO TEMIIEPATYPHBIX IIIBOB TOPU3OHTAIBHBIX U
BEPTUKAIBHBIX CTHIKOB, HATMYHUIO U XapaKTepy TPEILIHUH B TeJe TaHeel U akTypHOM CJIO€.

[Tpumepno 30—35% npoTedek, npoMep3aHuii, OTCIOCHUN BHYTPEHHENW OTAEJIKH TOMEIIEHHUI
MPUXOUTCS HAa HEHAZISKHYIO T€PMETU3AIUIO CTHIKOB AJIEMEHTOB KOHCTPYKIMH CTeH. [[puyuHbI
ATOT0 — HECOBEPIIIEHCTBO MPOEKTHBIX PEIICHUH, HEKAYECTBEHHOE BHIMOTHEHHE PaboT 1Mo
T€PMETH3alUH CTHIKOB U T.JI.

Jlns obecriedeHnst repMETUYHOCTH CTHIKOB HEOOXOIUMO MTPOBOJIUTH IJIAHOBO-
MpeAYNpPEAUTEIIbHBIC MEPOTIPUSTHSI IO TEPMETH3AIIUN COTIPSIKEHUN U PEMOHT CTEHOBBIX
MaHesel B CPOKH, MPEyNPEKIA0NINE TOTEPIO UMHU IKCIIITyaTallHOHHBIX CBOMCTB.

[Tpu skcrmyaranuy KpyMmHOMAHETbHBIX 3IaHUH HEO0OXO0IMMO TIIATEIbHO OCMATPUBATh CTEHBI
Ha HaJIM4Me TPEUIMH B MECTaX COIPSKEHUS HAPYKHBIX U BHYTPEHHUX CTEH; EPEKPBITUN U
0aJIKOHOB CO CTEHAMU; IECTHUYHBIX MapIIeH U IJIOMIAI0K MEXKTy COOO0M U CO CTEHAMU
JIECTHUYHBIX KJIETOK; 00OpaIiaTh BHUMaHUE Ha MOSBICHHUE ChIPIX MSATEH U CIEI0B IPOMEP3aHUs
Ha CTEHAX WJIM B yTJIaxX, PXKaBbIX ISTEH HA CTEHAX U B MECTaX PACIIOIOKEHHS 3aKJIaTHBIX
METaJUIMYECKHUX JIeTajeil.

Jlnis npeaynpesxIeHus! MOSIBICHUS PAKaBbIX MATEH 3alIUTHBINA CJI0# 1oipkeH ObITh 20 + 5 MM,
HaJie)kHas (uKcanys riOKol apMaTyphl 10JIKHA ObITh 3-4 MM.

OO6Hapy’KeHHbIe TPEIIMHBI Ha TOBEPXHOCTHU CTEH, OTCIOEHNE (GAKTYpPHOTO CJIOSI MU TUIUTKU
KOHTPOJIUPYIOT Masikamu. TpeniuHsl 3aJ€IbIBalOT PACTBOPOM U MAaTE€pUAIOM, OJHOPOIHBIM C
MaTepHaIOM CTEHBI, €CJIM OHU HE YBEJIIMUMBAKOTCS. B ciydae qanbHENIIEro pacKpbITHS TPEIUH
HE00X0/IMMO MTPOBECTH OoJiee TIaTeIbHOE 00CIeJ0BaHe, TaK KaK 3HAUNTENIbHOE PACKPBITHE
TpewmuHsl (cBbime 0,3 MM) MOKET IPUBECTU K CHUKEHHIO HECYILIEH CIOCOOHOCTH CTEH U
JanbHeHIeMy pa3pyieHno 6eToHa, KOppO3Uu apMaTyphl U 3akiIaHbIX netaneil. Ecnu B MecTax
COTIPSKEHUI MEPEeropo 0K CO CTeHaMU OOHAPYKEHbI TPEUINHBI, UX CJIEIYeT PaclIupHTh,
PacUYMCTUTh U IIPOKOHONATUTH MAKJIEH, MUHEPAIbHBIM BOMJIOKOM WIH 3a/1€J1aTh
MIEHONOJINYPETAaHOM. ECIM CBIPOCTh HAa BHYTPEHHEN TOBEPXHOCTH YIJIOB HAPYXKHBIX CTEH NMEET
YCTOWUYMBBIN XapaKTeP, TO IIPOU3BOAAT YTEIUICHUE BHYTPEHHEN IOBEPXHOCTH TAKUX YIJIOB.



[IpoMep3anre MHOTOCIOMHBIX MMAHENEN BCIEACTBUE HU3KOIO Ka4eCTBA UX 3aBOJICKOIO
W3TOTOBJICHUS WJIM YBJIAQXXHEHHUS CJIO0SI YTEIUIUTENS YCTPAHSIOT, BCKPbIBask TEIIOM30JISAIIMOHHBII
CJION B MECTax IMpOMEp3aHHUs JI0 JKeIe300€TOHHOH TUIUTHI ¢ TTOCIEAYIONICH ero 3a/IeTIKON CyXuM
TEIUIOU30JISITUOHHBIM MAaTEPUAJIOM U BOCCTAHOBJICHUEM 3aI[UTHOIO CJIOS.

B ciyuyae oOHapy»KeHHs B MHOTOCJIOHHOM CTCHOBOM IMaHEIN MEXaHUYCCKUX TTOBPEIKICHUH
JKEJ1e300€TOHHOM TUTUTHI C TTIOBPEXKICHUEM apMaTyPHOM CETKH HEOOXOIMMO CBAPUTH KOHIIBI

MOBPEKACHHON apMaTyphl, 3a0€TOHUPOBATH 3AMOJIUIIO C HAPYKHON TOBEPXHOCTHIO TUTHTHI U
BOCCTAHOBHUTH OTACIOYHBIN CIIOM.

Jns ipenynpexxaeHus mpoMep3aHus CTeH, TOSBICHUS TIJICCHEBEIBIX ISTCH, CIIM3H, KOHACHCATa

Ha BHYTPEHHUX MOBEPXHOCTSAX HAPYKHBIX OrpakIAr0IIMX KOHCTPYKIIMI BIa)KHOCTh MaTEPHAJIOB
JIOJDKHA COCTaBJIATh: Kepam3uTa — 3%, nuiaka — 4—~6, nenodberona — 10, razooerona — 10%;
BJIQYKHOCTh CTEH: IEPEBIHHBIX — 12%, KUPIUYHBIX — 4, )KeJIe300€TOHHBIX (ITAHEIbHBIX) — O,
kepam3uTobeToHHbIXx — 10, yrenmuTens B cteHax — 6%.

[TepeyeHb OCHOBHBIX PabOT MO TEKYIIEMY PEMOHTY CTEH: 3aJIeJIKa TPEIIHH, PACIIMBKA IIIBOB,
BOCCTAHOBJICHHE OOJIUIIOBKHU U MEPEKIIAIKa OTACIbHBIX YYACTKOB KHPITMYHBIX CTCH IJIOMIAIBIO
10 2 M%; repMeTH3aIMs CTHIKOB 3JIEMEHTOB MOJTHOCOOPHBIX 31aHHIl H 3a/1e)IKa BHIOOWH M TPEINH
Ha TIOBEPXHOCTH OJIOKOB M MaHEJIel; TPOOUBKA OTBEPCTUH, THE3 T, 00PO3/I;CMEHA OTACITBHBIX
Yy4acTKOB OOILIMBKU JIEPEBSIHHBIX CTEH, BEHIIOB, SJIEMEHTOB KapKaca, YKperieHue, yTeIieHue,
KOHOIIATKA [1a30B; BOCCTAHOBJICHUE MPOCTEHKOB, IEPEMBIUEK, KAPHU30B, TOCTAHOBKA HA PACTBOP
BBINIABIIMX KaMHEH; YCUJIEHUE TPOMEP3AOIINX YYACTKOB CTEH B OT/IEIbHBIX IOMELIECHUSX;
YCTPaHEHHE CHIPOCTH, MPOTYBAEMOCTH; MPOYUCTKA U PEMOHT BEHTHJIAIIMOHHBIX KaHAJIOB U
BBITSIKHBIX YCTPOMCTB.

D%ﬂﬁED ooocoo| [ooooo
0 O coop| |oooo

a) &) 8)

ooo

fooccooojoog ooo
oooooolooo o000

e i L T

&}

Puc. 3.2. [IpuunHbl 00pa3oBaHus TPEUIUH B HECYIIUX CTEHAX M3-3a HEYJOBJIETBOPUTEIHLHOTO
COCTOSTHUSI OCHOBaHMI U (hyH/1aMEHTOB:

a — cnabble TPYHTHI MO CPEAHEH YacThIO 3aHusl; 0 — TO ke Y TOpIla 3/1aHuUS;

B — OOIIMpHAs BbIEMKa TPYHTa B HEMOCPEICTBEHHON OJIM30CTH OT 3/1aHUS,

I' — OTCYTCTBHE OCaJI0YHOTO IIBa MEX/1Y YACTSIMU 3/IaHUSI PA3HON BBICOTHI;

1 — OJIM3KOe pacIoioKeHNe HOBOIO MHOTO3TA)KHOTO 3/1aHUS BO3JIE MAJIO3TAXKHOIO

3aganue:
1. BbInoJHUTE BU3YalIbHYIO OLIEHKY CTE€H Y4eOHOTro KOpIyca 3/1aHus KOJUIeaKa U

COCTaBUTH JEPEKTHYIO BEAOMOCTbD.
2. YcraHoBKa MasKoB.



IIpakTnyeckoe 3ansaTe 19
Tema: OLeHKa TEXHUYECKUX U SKCIUTyaTallMOHHBIX XapaKTEPUCTUK COCTOAHUS (acaja 31aHusl.
3amuTa 34aHUH OT MPEXKIEBPEMEHHOI0 N3HOCA. OLIEHKAa TEXHUUECKOTO COCTOSIHUS U
9KCIUTyaTallMOHHBIX XapaKTEPUCTUK CUCTEM BOJAOCHAOKEHHUS.
Koppo3usa wmarepuana koHcTpykuuil. PaspylieHue W TrHUEHHME JEPEBSIHHBIX KOHCTPYKLIHUM.
MeToap! UX 3alUTEL.

Leap 3aHATHUS: U3YYUTh  KOPPO3UIO MarTepuasia KOHCTPYKLMH, pa3pylleHHEe M THUEHUE
JIEPEBSHHBIX KOHCTPYKILIMM, METObI UX 3aLTUTHI.

TeopeTuyeckasi 4acTh:

Bo3sgaelictBue arpecCUBHON OKpYKarolle Cpeibl HA CTPOUTEIbHBIE KOHCTPYKIIUU MOXKET
IPUBECTH K KOPPO3UM OETOHA, apMaTyphl, 3aKJIaJHbIX JeTallei, a TakkKe K MPekKAEBPEMEHHOMY
M3HOCY KaMEHHBIX W OETOHHBIX KOHCTPYKLIMH, MOKET BBI3BaTh pa3pylli€HUE U THUEHUE
JICPEBSHHBIX AJIEMEHTOB U KaK CJIEJCTBME — CHIDKEHUE HeCyIllel COCOOHOCTH KOHCTPYKIIMM
3n1aHus B 1enoM. Ilosromy mpu skcrutyatanuu 31aHUM HEOOXOIHMMO ONPENCNIUTh YYacCTKU
KOPPO3MOHHOI'O MOBPEXJICHHUsI OETOHA, apMaTyphl, XapakTep M CTENEHb 3TUX MOBPEXICHUMH, a
TaK)K€ YCTAaHOBUTH CTENIEHb U3HOCA KAMEHHBIX KOHCTPYKLIUH U T.JI.

Koppo3zus — »2T0 paspylieHHME MaTepUanoB CTPOUTENBHBIX KOHCTPYKLHUH IOA
BO3/ICUCTBHEM  OKPYKAIOWIEH  Cpelbl, CONMPOBOXKIAIOMICECS  XHMHUYECKUMH,  (QHU3UKO-
XUMHUYECKHUMH M DJIEKTPOXMMHUYECKMMM IIpoleccaMu. B 3aBucumocTH OT Xapakrepa
KOPPO3MOHHOI'O IIpOLecca pa3Iu4yaloT XUMHUYECKYI0 U 3JIEKTPOXMMUYECKYIO KOPPO3UIO.
XuUMHUECKasi ~ KOpPpO3HWsl ~ CONPOBOXKIAETCS  HEOOPaTUMBIMH  W3MEHEHMSMU  Marepuana
KOHCTPYKIUI B PE3YJIbTATE B3aUMOJECHCTBHSI C arPECCUBHOM CPEIO.

DNEKTPOXUMHUYECKAs KOPPO3Us BO3HUKAET B METAIUIMUYECKUX KOHCTPYKIMSIX B YCIOBUSAX
HEOJArONpUATHBIX KOHTAKTOB C aTrMoc(epHOW cpenod, BOAOW, BIAXKHBIMH TPYHTaMU,
arpecCUBHBIMU ra3aMH.

B mpomecce skcmyatanuu 3MaHUE TP 0OCJIEIOBAHUM KOHCTPYKIIUH HEOOXOIUMO
YCTaHOBUTH CTENEHb M BUJ MOPaK€HUs MeTauia Koppo3ued. CreneHb NMOpakeHHs METalIoB
ObIBaeT paBHOMEPHOM U MECTHOMH (s13BeHHOM). [Ipy paBHOMEpPHOI KOPPO3UHU CTENEHb MOPAKEHUS
OIIPEEIIAETCS CPABHEHUEM IONEPEYHBIX CEUEHUI NMOPaKEHHBIX YYaCTKOB C IIPOEKTHHIMU. [Ipn
MECTHOH KOPpPO3UU OIPEAESIOT pasMephbl SI3B U UX YUCIO Ha eIuHuLy Iutomanu. Kopposus
apMaTypbl ONPENEISAETCS BU3YaJIbHO I10 TOSBIECHUIO IIPOJOJIBHBIX TPEIIUH U PrKaBbIX IISITEH Ha
MOBEPXHOCTH 3aLIUTHOTO CJIOsl OETOHA, a TAKXKE AIEKTPUUECKUM METOIOM.

JUIs CTPOUTENBHBIX KOHCTPYKLIMHA XapaKTEpHO OJHOBPEMEHHOE BIMSIHHE KOPPO3HOHHOU
Cpelbl M HaNpsDKEHUH, KOTOphle BO3HUKAIOT NMPHU BO3JEHCTBUM MOCTOSHHBIX U BPEMEHHBIX
Harpy3oK, 4YTO BBI3BIBAET KOPPO3MIO IOJ HANpPSHDKEHMEM, KOTOpash NPUBOAMT K CHIKEHHIO
MIPOYHOCTU MaTepuaa 3HaYUTEJIbHO paHblile, YeM MPU OTCYTCTBUM Harpy3ku. B 3aBucumoctu ot
BHJA HAarpy3oK pa3jiu4aloT KOPPO3MI0 IPH IIOCTOSHHO PpACTATMBAIOLIEH Harpyske —
KOPPO3MOHHOE PACTPECKUBAHUE U KOPPO3UIO MPH 3HAKONEPEMEHHBIX, UKINYECKUX Harpy3kax
(KOppO3MOHHAsl yCTAJIOCTh Marepuajga KOHCTPYKLUHMH). OTH BUABl KOPPO3MH BBI3BIBAIOT
MEXKPHUCTAJUIUTHYIO KOPPO3HI0, O0Jiee OMMacHyI0, YeM paBHOMEPHAsI U MECTHasl.

Koppo3ust moa3eMHbIX KOHCTPYKIUI, KOTOPOil MOABEpKEHBI TPYOOIPOBO/IbI, 3aKIIaIHbIE
JeTalld U apMaTypa MOJA3EMHBIX Ke1e300€TOHHBIX KOHCTPYKIMH, CBsI3aHa ¢ HAIUYUEM BIIAarH, ¢
pacTBOPEHHBIMU arpeCCUBHBIMU BELIECTBAMM B IOYBE M IpyHTax. lIporecc KOppo3noOHHOIro
pa3pylieHus] METAIMYECKUX KOHCTPYKIMM NPOTEKaeT B YCIOBHSIX HEIOCTATOYHOM al’paluu,
YTO BBI3BIBAET MECTHBIE KOPPO3HOHHBIE pa3pyLIEHUs. YUaCTKH KOHCTPYKIUI, KOTOPbIE MEHBIIE
CHa0XaI0TCA KHUCIOPOAOM, CTAHOBATCA aHOJAOM M paspymarorca. IlosToMy Koppo3moHHBIE



HOBPEXJICHUS TPYOONPOBOJOB YacCTO MPOUCXOMAT IO IPOE3kKeH YacThio JOPOr, TaK Kak
acQanpTOBOE MMOKPHITHE MEHEE IPOHULIAEMO JJIsl KUCIIOPOJIA, YEM OTKPBITHIE IPYHTHI.

JUig 3aiuThl OT HOJ3EMHON KOPPO3UM MPUMEHSIOT 3alllUTHBIE IMOKPBITUS, IPOBOMASAT
00pabOTKy rPYHTOBOW M BOJHOM Cpeibl Ul CHYXKEHHS UX KOPPO3UOHHON aKTUBHOCTH.

JUist 3alMThl METATMYECKUX KOHCTPYKIMHA OT KOPPO3UMH HEOOXOAMMO MEPUOTUYECKU
OPOBOJIUTH OOLIME W YaCTHUYHBIE OCMOTPBl KOHCTPYKLIUH, COJAEPKaTb CTPOUTEIbHbIE
KOHCTPYKLIMM B  4YHMCTOTE, BBIBISATH M  CBOEBPEMEHHO  JIMKBUAUPOBATb  y4acTKHU
IPEXIEBPEMEHHON KOPPO3Hel, OOHOBIIATh OKPACKY METAUNIMYECKUX KOHCTPYKIIMH.

YCKOpPEHHON KOppPO3MM IOJBEPraloTCsl METANIMYECKUE KOHCTPYKLIMHM B MECTax
HEIOCPEICTBEHHOTO BO3JECHCTBUS HA HUX BIJIArU, IIApOB WJIM arpeCCUBHBIX I'a30B B PE3YJbTATE
HEUCIPAaBHOCTH OTPaKJAOIIMX KOHCTPYKLIMI; B MECTaX CONPSDKEHUN METaNINYECKUX KOJIOHH C
10JI0M. bariMaky KOJIOHHBI HE00X0IMMO 00ETOHUPOBATh HA OTMOCTKE HE HMYKE YPOBHS I10JIa BO
n30exaHne KOPPO3UH aHKEPHBIX OOJITOB.

IIpu oOHapyX’eHUH MECTHBIX Pa3pyLIEHUH JIAKOKPACOYHOI'O MOKPBITHS METAIMYECKUX
KOHCTPYKLUH UX HE0OOXOIMMO BOCCTAHOBUTDH B KpAaTUANUIINE CPOKHU.

He menee 2 pa3 B roj MeTaJuIMYECKWE KOHCTPYKLMHU JOJDKHBI OYMINATHCS OT IBUIM U
Ipsi3M C TIOMOIIBIO CXaToro Bo3ayxa. IIpu MaccoBOM MOSIBI€HUM INPU3HAKOB pa3pyllIEHUs
3alIMUTHOTO JAKOKPACOYHOTO MOKPHITUS HEOOXOIMMO HMPOBECTH IOKPACKY BCEX KOHCTPYKLUH;
IIPEJIBAPUTENIBHO MMOBEPXHOCTH MOJArOTaBIMBAEMbIX IO/ OKPACKy KOHCTPYKIMHM OUYMIIAIOT OT
IIBLIY, TPSI3U ¥ CTAPOr0 OKPACOYHOIO MOKPBITHS.

JUig opraHu3any MpUEMJIEMOM Cpelbl AKCIUTyaTallud CTPOUTENbHBIX METATTMYECKUX
KOHCTPYKLUH HE0OXOAMMO OpraHu30BaTh OTBOJ M yJalleHHE OT MCTOYHHKOB OOOpYIOBaHUS
arpecCUBHBIX IIApOB U ra30B.

K ¢akropam, BBI3BIBAIOIIMM KOPPO3UIO OETOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKIIHH,
OTHOCSITCS: TIOTIEPEMEHHOE 3aMOpPaXMBAHUE M OTTaUBaHUE OETOHA, YBJIA)KHEHUE M BBICHIXaHUE,
4TO COMPOBOXKAACTCS Je(OpPMALUAMU YCaIKU U HaOyXaHMsl, OTII0KEHUEM PACTBOPUMBIX COJIeH U
ap.

K BHemHuM ¢axTopam, onpeaensoniM HHTEHCUBHOCTb KOPPO31U OeToHa U
JKeJe300€TOHa, OTHOCST: BUJI CPEIbl U €€ XUMUYECKUI COCTaB; TEMIIEPAaTypPHO-BIIaXKHOCTHBIH
PEXKUM 3/1aHUS.

K BHyTpeHHUM (hakTOpaM, ONpeAessoluM COITPOTUBIIEHUE MaTepralla, OTHOCST:

BUJI BSDKYIIETO B OETOHE WIIM PACTBOPE; €ro XMMUYECKUN M MUHEPaIbHbIM COCTaB; XMMUYECKUN
COCTaB 3alOJIHUTENCH; MJIOTHOCTh U CTPYKTYpY O€TOHa; BMJ apMaTyphl U T.A.

XoTs OETOH U SABJSIETCA OJHUM U3 HauOoJiee T0JITOBEYHBIX MaTepPHAaIOB, KOHCTPYKLIUHU U3
HEro B CBSI3M C AarpeccUBHBIM BO3JCHCTBHEM cpeiabl, HEOPEKHOM JKcIuTyaraluen,
HEKA4YeCTBEHHBIM BBINOJIHEHUEM Pa3pyIIAIOTCs paHbIlleé HOPMAaTHUBHOIO Cpoka ciyxObl (120—
150 net), Ha KOTOpBIH OHM paccuMTaHbl. Ha ocHOBaHMU pe3yibTaTOB, HW3Y4YEHHUs IPOILIECCOB
KOppo3uu OeToHa M XapakTepa pa3pylIeHUs SKCIUTyaTUPYEMBbIX KeJe300€TOHHBIX KOHCTPYKLUN
BCE MPOLECCHl KOPPO3UU MOXKHO Pa3JeIUTh HA TPU BUAA.

IIpu koppo3um OeroHa 1 Buma BeaymuM (AKTOPOM SBISETCS BbIIIEIaYMBAHNE
pPacTBOPUMBIX COCTaBHBIX 4YacTell 1IEMEHTHOTO KaMHS M COOTBETCTBYIOIIEE DPa3pyIICHHUE €ro
CTPYKTYPHBIX 35IeMeHTOB. Hanbosee yacTo Koppo3us 3TOro BUja BCTpeyaeTcs MpH JIeHCTBUU Ha
OETOH OBICTPOTEKYIINUX BOJ (T€YM B KPOBJIC WIIM U3 TPYOOIIPOBOIA) W TpU (PUIBTPAIIMH BOJ C
MaJIOH KE€CTKOCTBIO.

[Ipn mHTEHCHUBHOM pa3BUTHM B OeToHE Koppo3uu Il Buaa Beaymum siBIsieTCS mpoliecc
B3aMMO/ICHCTBHS arpeCCUBHBIX PACTBOPOB C TBEPIOH (Pa30ii IIEeMEHTHOI0 KaMHS IPU KaTHOHHOM
oOMeHe M pa3pyIlIeHUH OCHOBHBIX CTPYKTYPHBIX 3JI€MEHTOB IIeMEHTHOTo kamHs. K aTomy Buy
OTHOCATCSL MPOILIECCHl KOPPO3UM OETOHAa MpU JEHCTBUM PACTBOPOB KHUCIOT, MarHe3ualbHbIX
COJIEH, COJIe aMMOHUS | JIp.

OcHoBHBIME (akTOpamu Ipu koppo3uu III Buaa sBIsAIOTCS Mpolecchl, MpoTeKarolue B
OeTOHE TIpW B3aWMOJIEUCTBHM €r0 C AarpecCMBHOM Cpeol ¥ COMPOBOXKTAFOITUECS
KpUCTaJIIM3anueil conell B kanuuisipax. Ha onpeneneHHol cTaany pa3BUTHS 3TUX NPOLIECCOB



POCT KpUCTAUIOOOPA30BaHUM CHOCOOCTBYET BO3HMKHOBEHHMIO pACTyIIMX IO BEIMYUHE
HanpspkeHud u aedopmanuii, yTo NPUBOAUT K pa3pyLICHUIO CTPYKTYpbl OeToHa. BozneiictBue
KOPPO3MOHHBIX CpE€J BBI3BIBAET pA3BUTHE B OCTOHE (PHU3MKO-MEXaHUYECKUX U (UUKO-
XUMHUYECKMX KOPPO3HMOHHBIX IPOLIECCOB, UYTO CIIOCOOCTBYET HM3MEHEHHIO CBOMCTB O€TOHa,
[epepacHpe/eNICHNI0 BHYTPEHHUX YCUJIUN B CEUYEHUSX HApPY)KHBIX AJIEMEHTOB U W3MEHEHUIO
YCIIOBUH COXPAaHHOCTH apMaTypHOM CTaJH.

CyIecTBeHHYIO pOJib B 00ECIIEUEHUN HAJIeKHOCTH MU JIOJTOBEYHOCTHU KeNe300€TOHHBIX
KOHCTPYKLIUH MIPAaeT COCTOSHUE WX apMarypbl. B IUIOTHOM HENOBpEXIEHHOM OETOHE Ha
LIEMEHTHOM BSDKYILEM, CTajbHas apMaTypa MOYKET HAXOAWUThCA B IIOJHOM COXPAaHHOCTH, Ha
IOPOTSDKEHUM  JUIMTENBHOTO CpOKa HJKCIUTyaTallMM KOHCTPYKLMM MpH JIF0OOOH BIIaXKHOCTH
OKpY’KaloIle cpefibl. ITO OOBSICHSETCS TEeM, YTO Hanuuue menounor cpeast (pH = 12,5) y
IIOBEPXHOCTHU MeTajljla ClIOCOOCTBYET COXPAaHEHHIO TACCUBHOI'O COCTOSHUS CTaJIH.

Koppo3ust cranu B OeToHe BO3HHMKAET B peE3yibTaTe HApYIICHHs €€ IacCUBHOCTH,
BBI3BIBAEMOI'0 yMEHbIIEHHEM IesnouyHoctd a0 pH < 12 npu xapOoHM3aLuu WM KOPPO3UU
Oerona. TpeuuHpl B 0eTOHE 00J€ryaroT MOCTYIJICHUE BIary, BO3/1yXa U arpeCCUBHBIX BELIECTB
U3 OKpY’Karollel cpejibl K IOBEPXHOCTH apMaTyphbl, BCIEICTBUE YETro €€ MacCUBHOE COCTOSHUE B
MeCTaX pacloJIOKEHUs] TPEIIMH Hapylaerca. TpeluHbl B Kel1e300€TOHHBIX KOHCTPYKILIHSX,
oOpasyrolyecss IpU KOPPO3UM apMaTyphl, SBISIOTCS ONACHBIMU HE3aBUCHMO OT HIMPHHBI MX
PacKpbITUSL U CBUAETEILCTBYIOT 00 arpecCUBHOCTH CpeEllbl, B KOTOPON OETOH HE BBINOJIHSET
CBOEH 3aIIUTHON (D)YHKLIMHU IO OTHOLIEHHUIO K apMaType.

B ycnoBusix skcruryaranuu HamOosiee 3HAYUMBIMH TapaMeTpaMH, BIHMSIONIUMH Ha
KOPPO3HIO apMaTyphl, SIBISAIOTCA MPOHULIAEMOCTh M LIEIOYHOCTh OETOHA 3aIIUTHOrO cios. Jlis
KOHCTPYKIMI C HEHAIpAraéMoOM apMaTypoM XapaKTepHO IIOCTEIIEHHOE pa3pylIeHHE, KOrjaa B
pe3yibTare pa3BUTUS KOPPO3MM apMaTypbl IOJ JaBJICHHEM pACTYIIEro CJ0si pPKaBUUHBI
3allUTHBIA cJ0l OeToHa pacTpeckuBaeTcss M ornagaer. Ilpu Haauuuum 3THUX CHUMITOMOB
HE00X0/MMO Cpa3y OCYUIECTBUTh PEMOHT WJIM YCUJIEHHE, HE JIOIMyCKas McyYeplaHMs Hecyllen
CIIOCOOHOCTH KOHCTPYKIMH. OnacHOCTh BHE3AITHOTO OOpYILIEHUS MNPUCYIA KOHCTPYKIHUSAM C
HanpsraéMol apMarypodl M3 BBICOKONPOYHBIX CTajiel, KOTOpas IpU KOPPO3UM HMEET
CKJIOHHOCTb K XPYIIKOMY OOpBIBY.

ITpu sxcrryaTanuu xene300€TOHHBIX KOHCTPYKIMI 4acTO BO3HUKAET HEOOXOAUMOCTh B
3al[UTe apMaTypbl OT KOPPO3HOHHBIX MpoleccoB. HanexkHOW 3amuTol apmaTypbl SIBISETCS
npUMeHeHHne TopkperoeToHa. HeoOX0IMMO 0UMCTUTh MOBPEKACHHBIE YYaCTKU 3allUTHOTO CIIOS
KOHCTPYKILUH, apMaTypy YacTUYHO WJIM TIOJHOCTBIO OrOJIUTh, OYHMCTUTH OT pPYKaBUMHBI,
IIPUKPETIUTH K OTOJICHHOM CETKE U3 IPOBOJIOKH TUAMETPOM 2—3 MM ¢ siuelikamu pazmepom 50-
50 MM, MOBPEXKICHHbIE YYAaCTKHM IMPOMBITH MOJ JAABJIEHHUEM M TPOU3BECTH 10 BIIAKHOU
MOBEPXHOCTU TOpKpeTHpoBaHue. [Ipy HeTO0CTaTOYHOM 3aIIMTHOM Clloe OeTOHa Ul 3allUThI
apMaTypbl OT KOPPO3UH Ha BEIPOBHEHHYIO TIOBEPXHOCTh OETOHA HAHOCAT MOJIMBUHUIIXJIOPUIHbBIE
MaTepHuaibl (Jlaku, SManu). BelpaBHMBaHNE MOBEPXHOCTH OCYIIECTBISETCS TOPKPETOETOHOM C
TONIIUHON ci10g He MeHee 10 M.

OnHuM u3 Ae(eKToB, BOSHUKAIOUIMX MPHU HENPAaBUIBHOM 3KCILTyaTallud KOHCTPYKLUH
MIPOMBINIIEHHBIX 3/1aHUH, SIBJISIETCS TPOMAacIMBaHNE OETOHHBIX KOHCTPYKLHUH.

B pesynpraTe nccienoBaHuil yCTAaHOBJIEHO, YTO IMJIOTHO YJIOKEHHBIA U BBICOKOIIPOYHBIN
0OeToH He MojBepraercs MPOMaciUBaHUIO. BeTOH HeAOCTATOYHOW IUIOTHOCTH C TpPEIIMHAMH U
pPaKOBHHAMHM MOXET OBbITh MPOMUTAH PA3TUYHBIMU TEXHUYECKMMH MAaclIaMU Ha 3HAYUTEIbHYIO
[IIyOHHY, B pe3yJbTaTe MPOYHOCTh €r0 CHUYKAETCS B 2 pasa.

ITpu skcmmyaTanuu kene300eTOHHBIX KOHCTPYKIMM HEeo0X0IuMo o0pariaTte BHUMaHUE
Ha JIEMEHTBI, KOTOPbIE TOJIBEPraloTCs BO3AEHCTBUSAM BHICOKMX M HU3KUX TEMIIEPATYD.

BoszeiicTBue BBICOKOHM TemIiepaTrypbl Ha >KelIe300€TOHHBbIE KOHCTPYKIIMU TMPHUBOJUT K
PE3KOMY CHIDKEHHIO CIeTUIeHHs apmatypbl ¢ OertoHom. Ilpm HarpeBe mo 100°C crennenue
IJIaAKONW apMmarypsl ¢ OeToHOM yMmeHblnaercs Ha 25%, mnpu 450°C MOJHOCTBIO HapyIIAeTCs.
Harpes n0 200°C  xene300€TOHHBIX KOHCTPYKIMH C TropsyekaTaHOW apMmarypoit



MEPUOANYECKOTO MPOPWIS MPAKTHUYECKH HE CHUXKACT CIEIUICHUs, HO TpU Oo0Jiee BBICOKHUX
TeMIiepatypax, Hanpumep npu 450°C, cueruienne cHukaercs Ha 25%.

IIpu okcrmmyaTanuu OETOHHBIX UM KEJIE300€TOHHBIX KOHCTPYKIMH HEOOXOIUMO:
— TPOBOAMUTH  MEpONPHUATUS IO  YMEHBIICHUIO CTEIEHH arpeCCUBHOCTH  CPEbl;
— MPUMEHATh KOHCTPYKIIMH OETOHOB TIOBBIIIICHHOH MIIOTHOCTH U T.JI.

B mnponecce skcrutyatanuu HEoOXoaMMO 0OecredrBaTh JOCTATOUYHYIO BEHTUIISIIUIO
NOMEILEHUN Ul YAaJeHUsl arpeCCUBHBIX Ta30B, 3alllMLIaTh 3JIEMEHTHI 34aHUN OT YBIIAXKHEHUS
aTMoc(epHbIMU OCaJKaMU M TPYHTOBBIMH BOJaMH, MOBBIIIATH KOPPO3UOHHYIO CTOHKOCTh
OCTOHHBIX M KEIEe300€TOHHBIX KOHCTPYKLUHMH MyTeM IMOBEPXHOCTHOM M 0OBEMHON 00paboTKH
MOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMHU, YCTPaUBaTh AHTUKOPPO3ZUOHHBIE TOKPHITHS.

['Huenne — 310 paspylieHUE APEBECUHBI IPOCTEHIIMMH PACTUTEIBHBIMU OpPraHU3MaMU
— JpeBOpa3pylIalOIIUMHU Tpubamu, Ui KOTOPBIX OHA SBISIETCA MUTATENbHOM cpenoil.
Hexotopbie necHble TpuOBI MOpaXarOT €HIe pacTyIlMe M BBICHIXAIOIIME B JIECY JIE€PEBbS.
Cxunaackue rpu0bl pa3pymialoT JecoMaTepuaibl BO BpeMsl XpaHEHHUs WX Ha ckiajaax. JlomoBbie
rpudbl — Mepyanyc, KoHupopa, Iopus U Ipyrue — pa3pylaroT JIPEBECHHY CTPOUTEIBHBIX
KOHCTPYKIIUH B TIPOIECCE UX IKCILTyaTallUu.

['pubBl pa3BUBaKOTCS W3 MHUKPOCKOTMYECKHX MHKPOHHBIX PAa3MEPOB 3apOJIbIIIEBHIX
KJIETOK-CIIOP, KOTOpPBbIE JIETKO MEpPEHOCATCs JBIKEeHHEM Boznayxa. [Ipopactas, cmopsl B BUIe
TOHKUX HUTCH-TU(POB, KOTOPBIC CIUICTAIOTCS B IIHYPHl W TUICHKH-TPHOHUIBI, 00pa3yroT
IJI0JI0BOE TEJIO Tpruba — UCTOYHHUK HOBBIX criop. ['udbl npeBopaspymaronmx rpu0oB, TpOHUKas
B JPEBECHHY, OOpa3ylOT OTBEpCTHsSI B KIETOYHBIX OOOJIOYKAaX M 3aTeM pPACTBOPSIOT HX
BbIICTSIEMBIMU  (pepMEHTaAaMH —  pa3pylIuTeNasiMu  Lenono3sl. [Ipy 3TOoM  1peBecuHa
OKpaluBaeTcsi B Oypblii IIBET, MOKPBHIBAETCS TPEIIMHAMU U PACMaJaeTCsl Ha NMPU3MATUYECKUE
KYCOYKH, TIOTHOCTBIO TEPSIsi CBOIO MPOYHOCTb.

['Huenue, Kak pe3ysbTaT )KU3HEAEATEIbHOCTU PACTUTENIBHBIX OPraHU3MOB, HEBO3MOKHO
0e3 ompenesieHHbIX OnaronpusTHRIX ycnoBuil. Temmeparypa mAokHa OBITH YMEPEHHO
nosioxuTenbHoM, He Boime 50° C. [Ipu oTpunarenbHO TemMmneparype >Ku3Hb TpuOOB 3aMHUpPAET,
HO " MOXET BO300OHOBUTHCS BHOBb TNpu moTeruieHuu. l[Ipekparmaercs poct rpuboB mpu
TeMIiepaType OoJiee BBICOKOM, a mpu Temmeparype 6onee 80° C miomoBbeie Tena, rpUOHHIA U
cropsl TpuOOB moru6aroT. HammenspIas BIaKHOCTh JPEBECHHBI, IPU KOTOPOM MOTYT pPacTU
rpudsl, coctasisetr 20%. B Gosee cyxoit ApeBecrHe )XKU3Hb TPHUOOB 3aMHUPAET.

[TpucyrcTBHEe BO3AYyXa Takke HEOOXOAMMO il pocTa IpuboB. JlpeBecuHa, MOJHOCTHIO
HaCBILIEHHAs] BOJIOM MJTM HaXOJAIIAsCcs B BOjie 0€3 JOCTyIa BO3/lyXa, THUEHUIO HE TI0JIBEPraeTcsl.
HeBo3MoskHa )KHU3HEIEATETHHOCTh TPUOOB TaKXkKe B CPelie SIOBUTHIX JUISl HUX BEIIECTB. 3awuma
om 2HueHuss UMEET BakKHeMIlee 3HaueHue JIUIsl 00ecTeueHus 10Ir0JIeTHEN CyKObl 1epeBIHHBIX
KOHCTPYKIIUHA. OHa COCTOUT B TOM, YTO MCKIIFOUAETCSI OJTHO U3 MEPEYUCIICHHBIX BBIIE YCIOBUH,
HEOOXOIUMBIX JIJISl )KU3HEIEATEIbHOCTH TprOoB. M301upoBaTh ApeBeCHHy OT MOIaJaHus B Hee
CIOp, OT OKPY’KAIOILIEro BO3/yXa U IOJIOKUTEIbHOW TeMIepaTypbl B OOJBIIMHCTBE CIIy4aeB
MPAKTUYECKH HEBO3MOXKHO. BO3MOXKHO, TOJIBKO YHHYTOXUTH TPHOBI M WX CHOPBI BBICOKOH
TEMIEPaTypoil, He JOMYCTUTh MOBBIIICHHS €€ BIKHOCTH JIO OMIACHOTO YPOBHS HIIM MPOMHUTAThH
ee SJIOBUTHIMU JJIsi TpUOOB BelIeCTBAMU. OITO U JIOCTHraeTcsl IyTeM CTepUJIM3alluy,
KOHCTPYKTUBHOM M XMMHUYECKOH 3aIIUTHI IPEBECHUHBI OT THUCHHUS.

Crepunnzanusi JpeBECUHBbl MPOMCXOJUT €CTECTBEHHO B IIPOLIECCE HCKYCCTBEHHOM,
0Cc00EHHO BBICOKOTEMIIEpaTypHOi, cymku. [IporpeB npeBecunsl npu Temnepatype Boie 80° C
MPUBOJUT K THOENN BCeX MPUCYTCTBYIOLIUX B HEMl criop JOMOBBIX rpuboB. Takas apeBecuHa ro-
pa3zo JOJbIIE COMPOTUBISETCS 3arHMBAHHMIO U JOJDKHA B TIEPBYIO OuYepellb NPUMEHATHCS B
KOHCTPYKITHSX.

3awuma npeBeCUHbl OT KOHOEHCAYUOHHOU 67a2y UMEET OYeHb BAXKHOE 3HAuUeHHE. DTa
BJlara BO3HMKAET B XOJOJHOE BPeMs rojia B TOJILE TEIUIOM3OJSIHOHHOTO CIIOSI OTPaskKIaroIINX
KOHCTPYKIIMH OTaIJIMBaeMbIX MMOMEIICHUN B pe3ylbTaTe KOHACHCAIMU BOASHBIX MapoB. Takoe
YBJIQKHEHUE TPOUCXOAMT JUIMTEIBLHOE BpEeMs M HE BCErJa MOXET ObITh OoOHapyxeHo. s
3alIUTBl OT TPOHUKHOBEHUS B KOHCTPYKIHMIO BOJSHBIX IapOB CO CTOPOHBI IMOMEIICHUS



YKJIAAbIBaeTCs CII0M mapou3osiuud. OCHOBHBIE HECYIINE KOHCTPYKIIMU MOMEIAI0TCSI BHE 30HbI
nepernajga TeMrepaTyp WId MOJHOCThIO BHYTPU MOMELICHUS HIKE CI0s TEIUIOM30JISILIMY UITH BHE
€ro, HarpuMep B XOJIOJITHOM MMOMEIICHUHU YEeP/IaKa BbIIIE YTEIICHHOTO YePJaYHOr0 EPEKPHITUS.
Xopoliee MPOBETPUBAHHE IPEBECHHBI OJIArONPHUSATHO IJiI €€ eCTECTBEHHOI'O BBICHIXAHUS B
npouecce dKcryartanuu. g 3Toro AenarT OCyLIAroUIMe IMPOAYXH B TOJIIE KOHCTPYKLUH,
cooO0Inaroluecs: ¢ Hapy>KHbIM BO3/1yX0oM. EcTecTBeHHbIE MPOIyXH 00pa3yroTcs MEXy JTUCTaMU
acOeCTOIEMEHTHOM KPOBIHU. DJIEMEHThl OCHOBHBIX KOHCTPYKLHMH CIIEAYeT MPOEKTUPOBaTh 0e3
3a30pOB U WIeJIeH, IJIe MOXKET 3aCTauBaThCs CHIPOM BO3/IYX.

Xumuueckasn 3awuma NpeBecuHbl HEOOXOMMa B TE€X CIIydyasX, KOTJa ee yBIa)KHEHHE B
Ipolecce dKCITyatauuu Hen3oexxHo. KoHcTpyKkuuu, sKcrutyaTupyeMble Ha OTKPBITOM BO3IyXeE,
B 3€MJI€, B TOJIIIE OI'PAKJIAIOIINX KOHCTPYKIMM 3IaHUM U JIp., HATPUMEP KOHCTPYKIIUU MOCTOB,
MauT, CBail U T. JI., HEN30€XKHO YBIKHAIOTCS aTMOC(HEpHON, IPYHTOBON MM KOHJCHCAIIMOHHOU
BJIaroi. XuMu4ecKas 3alluTa TAaKUuX KOHCTPYKIIUN OT 3arHUBAHMS 3aKJIFOYAETCS B IPOMUTKE UITU

IMOKPBITHU HUX AJOBHUTBIMH IJIA rpI/I60B BC€IIECCTBaAMU — AHTUCCIITUKaAMHU. OnHu OBIBAIOT
BOAOPACTBOPHUMBIMU U MACJIAHUCTBIMHU.
BOI[OpaCTBOpI/IMBIe AHTHUCCIITUKM — O3TO BCIICCTBA, HC HMMCIOINIMC ILBCTAa M 3allaxa,

Oe3BpeaHbIe IS JIToeH, HanpuMep (GTOpucThIil U He (TOPUCTBIA HATPHUil. VX MCIIONB3YIOT IJist
3alUThl JIPEBECUHBl B 3aKPBITHIX MOMEIIEHHSX, € BO3MOXKHO NIpeObIBaHUE JIIOJEH M HEeT
OIACHOCTH BBIMBIBAHUS aHTHCENTUKOB BOJ10M. CyllleCTBYIOT U pyrue BHUJIbl BOAOPACTBOPUMBIX
AQHTHCENTUKOB, HEKOTOPBIE U3 HUX SIOBUTHI U JIJIS JIFOJIEH.

MacnsHUCTbIe aHTUCETITUKH TPEICTABISIOT cO00 HEKOTOphIe MUHEpAJIbHBIE Maciia —
KaMEHHOYIOJIbHOE, aHTPAllCHOBOE, CIIAHLIEBOE, JPEBECHBIM Kpeo30T U ap. OHu He
pacTBOPSIIOTCA B BOJIE, OUEHD SJIOBUTHI JUIsl TPUOOB, OJJHAKO UMEIOT CUJIbHBIA HENMPUITHBIN 3amax
Y BPEIHBI Ui 310POBbA-TIOACH. DTH aHTUCENTUKN HE BBIMBIBAOTCS BOJOM U IPUMEHSIOTCS IS
3allUThl OT THUEHUSI KOHCTPYKLMH, 3KCIUIyaTUPYEMbIX Ha OTKPBITOM BO3JlyXe, B 3€MJI€ U HaJ
BONOM.  3allUIICHHBIE  MAacCJIIHUCTBIMM ~ AQHTUCENTUKAMM  KOHCTPYKIMHM  YCIEIIHO
AKCIUTYaTUPYIOTCSL JIECATKU JIET B YCJIOBUSX, I'/I€ HE3AIIUIIEHHbIE KOHCTPYKIMH PAa3pyIIAIOTCS
THUJIOCTHBIMU Tpu0amM 3a JBa-TpH rojia. BHeceHue B ApeBeCHHY aHTHCENTHUKOB MPOU3BOIST
Pa3IUYHBIMU METOJAMH.

ITponutka apeBecuHbl MOA AaBieHHEeM HaumbOonee 3¢ ¢dextuBHa. [Ipu 3ToM npeBecrHa
BJIQXKHOCTbIO He Oojee 25% BbIIEpKUBAETCS B PACTBOPE AHTUCENTHKA BHYTPU CTaJIbHOTO
aBTOKJIaBa MoJ BeICOKUM (10 14 MIla) naBieHnuem, B pe3ysibTaTe Yero aHTUCENTUK MPOHUKAET B
Hee Ha J0CTaTOYHYIo TyOuny. [IponuTka ApeBecuHbI B ropsyee - XOJIOAHbIX BaHHAX TOXE J1aeT
JOCTaTOYHBIN 3¢ (deKT npu MeHblIel ctouMocTtu. [Ipu 3ToM JpeBecrHa BbIIEPKUBACTCS CHavana
B ropsyeil, a 3aTeM B XOJIOJIHOM BaHHE C paCTBOPOM aHTHCENTHUKA O€3 MOBBIILIEHHOTO JAABJICHUS.
[ToBEpXHOCTHOE AHTUCENTHUPOBAHUE 3aKIHOYACTCS B HAHECEHMM HA IOBEPXHOCTbH JIPEBECHHBI
AKCIUTYaTUPYEMBIX KOHCTPYKIUI TOpsSYero aHTHCENTUYECKOrO pacTBOpa WJIM TyCTOM
aHTucenTHueckod mnacTel. I[logpoOHBIE yKa3aHMsS MO 3alIMTE JAPEBECHHbI OT 3arHUBAaHUS
comepkarcss B crnenuanbHoM wWHCTpyKiuu M-119—56. IlpumeneHue JapeBecHHBI, HE
3alIUIIEHHON OT THUEHHSA, B OJarompusATHBIX JJs 3arHUBAHUS YCIOBHSX JOJDKHO OBITH
MOJIHOCTBIO UCKITIOUEHO.

[lopaxeHne HAaCEKOMBIMHU MOJYKET TOXKE CIIY>)KUTh INPUYUHOW pPa3pyLIEHUs JAPEBECHUHBI.
Jlns nepeBSHHBIX KOHCTPYKIUI HanOojiee OMacHbl KYKU-TOUMIBIIMKH. VX NUYUHKH, MUTasACh
[JIaBHBIM ~ 00pa3oM  JIpEBECHHOW, MPOTphI3aloT B HEM MHOTOYMCIEHHBIE OTBEPCTHA,
COOTBETCTBEHHO CHMKas €€ MPOYHOCTh. JIJIs 3alMThl OT KYKOB-TOUMJIBIIMKOB 3(()EKTHUBHBI
TOJILKO TEMIIEPAaTypHBIH U XUMHUYECKHH crocoObl. HarpeB npeBecHHBbI 10 Temreparyphl BbIIIE
80°C mpuBOAUT K THOENH 3TUX BpeauTeNnei. XuMudeckas 3amuTa JPeBECUHBI OT 3arHUBaHUS,
0COOEHHO MACIISTHUCTBIMU aHTHCENTHKAMH, OJHOBPEMEHHO HA/IEKHO 3alUIIAET €€ U OT JKYKOB-
TOUMJIBIIMKOB. J[1s1 mcTpebiieHus >XKyKOB M HX JHMYMHOK B JPEBECHHE SKCILTyaTUPYEMBIX
KOHCTPYKLUN NPUMEHSETCd OKypHBaHHE €€ SJOBUTBIMU ra3aMU U BCIPBICKUBAHUE B XOJbl
JKYKOB PacCTBOPOB sJIOBUTHIX BEIIECTB, HApUMep rekcaxsopana wim JJ/T.

O0cy:xnaembie BONIPOCHI:



Kak onpenensiercss Koppo3uu apMatypbi?

Kakoii BuIl KOppO3UH BBI3BIBAIOT MEKKPUCTAUTUTHYIO KOPPO3HIO apMaTyphi?

Kakue napameTpsl, BIUSIONINE HA KOPPO3UIO apMaTyphl Oojiee 3HaYMMble?

KakuM KOHCTPYKIIMSIM TIPUCYIIIA OTIACHOCTH BHE3AITHOTO OOPYIICHUS?

[Tepeuncnuth CiocoObI 3aITUTHI K/0 KOHCTPYKITUI OT KOPPO3UH?

Kakue rpuObl paspylialoT JIpeBECHHY CTPOUTEIBHBIX KOHCTPYKIMH B IIpOIECCe HX
AKCIUTyaTauu?

OnuimuTe Mpo MaCISTHUCTBIC AHTUCETITHKH.

8. Croco0bl 3aIUTHI APEBECUHBI OT THUEHUS?

ok whE

~

IIpakTnyeckoe 3ansaTue 20
Tema: OnieHKa TEXHUYSCKUX U YKCIUTYaTAIIMOHHBIX XapaKTEPUCTUK COCTOSTHUS (Dacaja 3aaHus.
3amura 37aHUi OT IPeXIAeBPEMEHHOro n3Hoca. OLeHKa TEXHUUECKOTO COCTOSHUS U
9KCILTYaTAallMOHHBIX XaPAKTCPUCTHK CUCTEM BO)IOCH&6)K€HI/I$I.
Cuctemsl BogocHaOxeHus. [Ipubopsl yuera.

I_Ie.m, 3aHATHA: U3YIUTh CHUCTEMBI BOI[OCH&6)KCHI/I$I, HpI/I60pBI ydera.

Teopernueckasi 4acTh:

CucTemMbl BHYTPEHHETO BOJIOCHAOKEHHUSI CITYKaT 111 OecriepeOoHOM mo1auu BOIBI U3
Hapy>KHOU BOJONPOBOJIHON CETH U PACTIPEICIICHUS €€ BHYTPHU 3IaHUM MEXKTy TOTPEOUTEISIMHU.
[ToTpeburensMu SBISIOTCS JKUTEIH, TEXHOJIOTHYECKOE 000pYyI0BaHHE, TOCETUTETH OaHb,
MpayeyHbIX M T.II.

B 3aBrucuMOCTH OT TeMmepaTypbl TO1aBAEMOU BOJIBI PA3IUYAIOT CUCTEMBI XOJIOHOTO
BOJIOCHA0KEHUS WIIM BHYTPEHHET0 BOJIOMPOBO/IA U CUCTEMBI ropsiuero BogocHabxkeHus ( tB=30-
75 °C). Ha puc. 1 moka3aHbl CHCTEMBI BHYTPEHHETO BOIOCHAOKEHUS 3aHHSL.
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Puc. 1. CucremMbl BHYTpEHHETO BOJIOCHAOKEHUS

BO — o6mas; Bl — xossiictBeHHO-TIUTHhEBasi; B2 — mportuBomokapHas, B9 — mpo-
u3BojcTBeHHas; B10 — monuBoynast; T3 — ropsiuee BogocHaOKeHUE

XOJIOAHBIN BHYTPEHHUM BOJOIPOBO]I COCTOUT U3 CIEIYIOIIHNX 3JIEMEHTOB:

- BBOJIa — TPYOOIPOBOJ AJIsi MOJA4YM BOJBI OT HApPYXKHOW BOIOIPOBOIHOW CETH uepe3
BOJIOMEPHBIN y3€Il B 3[JaHUE;

- BOJIOMEPHOIO y3J1a — JUJIsl y4eTa KOJIMYECTBA MOJaBa€MOM BOJbI; COCTOUT U3 BOJOMEpPA
(BoOCUETUHKA) U apMaTypBhl;

- BHYTPEHHHUX CETEH — /711 [10/1a4M BOJIbI K BOAOPa300pHBIM TOUKAM BHYTPH 3/1aHUS;

- BOJIOPa30OpHOM, 3amMOpHON W PEryIUpPYIOMEd apMaTypbl — JUIsl TOJA4d  BOJIBI
NOTPEOUTEIIO U YIIPaBJICHUS TIOTOKOM;

- HAaNOpPHO-PETYJIUPYIOIINX €MKOCTe — BOJOHANOpHbIe Oaku, yCTaHaBIMBAEMbIE JIJIS
Oecniepe6oitHON TOJauM BOJIBI MIPH HEJOCTATOYHOM HAIlOpE B HAPYXKHOW CETH W JUIS CO3/IaHUS
3araca BOJbI;

- YCTaHOBOK JUIsl ITOBBIIIEHHS HAIloOpa — IIPU HEJOCTATOYHOCTH HAIlopa B HAPY>KHOU CETH
JUISI TIOBBILLIEHUS U MOJIEP>KaHNs HAllOpa BO BHYTPEHHEH CETH.

Cucmemvl 6HympeHnHe20 8000nP0800aA KIACCUDUYUPYIOMCSL:

11o naznauenuro: X03511ICTBEHHO-TINTHEBBIE, IPOM3BOACTBEHHBIE, IPOTUBOIIOKAPHBIE.

1. X0341CTBEHHO-TIUTHEBBIE BOJOMPOBO/IbI MTPEIHA3HAYEHBI B KHJIbIX, OOIIECTBEHHBIX U
IPOM3BOJICTBEHHBIX 3JaHHSX I MOJA4d MOTPEOUTENIM MHUTHEBOM BOABI, HEOOXOIUMOM IS



MUTHS, YMBIBAHUSI, CTUPKHU, KaHAIU3ALWU, MBIThS TIOJIOB U JPYTMX XO3SIMCTBEHHBIX HYXK/. Takas
BOJIa IOJDKHA YA0BIeTBOPATH TpeOboBaHusiM ['OCT 2874-82 «Bona nmutbeBas».

2. Tlpou3BojaCTBEHHBbIE BOJOMPOBOJABLI IMPEAHA3HAYEHBI JJIs [OJAAYd BOJBI Ha
MIPOU3BOJICTBEHHBIC 1IeNH. TpeOoBaHus, IPEAbIBISIEMbIC K KaU€CTBY ITPOU3BOJCTBEHHON BOJBI,
OTIPEACISAIOTCS  TEXHOJOTHYECKHUMH TPEOOBAaHUSMU JUIsi JTAHHOTO THIIA IPOHM3BOJCTBA
(oxnaxIeHHas, yMSATYCHHAs W T.A.). XO3AWCTBEHHO-IIMTHEBOH BOJOMPOBOJ MOXKET OBITh
MCIIOJIB30BaH U Il IPOU3BOJICTBEHHBIX HYX/I, HAIIPUMEP, B MUIIEBOI MPOMBIILICHHOCTH.

3. IIpoTuBOIIOXapHBIC BOJIOMPOBO/IBI MPEAHA3HAYCHBI JJIs TYIIEHUS OTHS, 110 Ka4eCTBY
BOJa MOKET OBITH M HE IIUTHLEBASL.

Ilo chepe obcnyacusanus:

Pasmenpnast  cucremMa —  cHaOKeHME  BOJOM HAa  XO3AMCTBEHHO-IIUTLEBEIE,
MIPOU3BOICTBEHHBIC HYXK/IbI U MTOXKAPOTYIICHHE 000COOJICHHO.
O0benuHeHHas cucreMa — XO03SIMICTBEHHO-TIPOU3BOJCTBEHHBIE (TmumieBast

MIPOMBIIIIIEHHOCTH ), XO35IIICTBEHHO-ITPOTHUBOMOXKAPHBIE.

Enunast cucrema — OJHOBpEMEHHOE CHa0XEHUE BOJOW Ha XO3SIMCTBEHHO-TTUTHEBHIE
HY>KIIbl, IPOU3BOJICTBEHHBIE M MPOTUBOIIOKAPHBIE (MUILEBAsi TPOMBIIIIEHHOCTH ).

1lo cnocoby ucnonvzosanusi:

[IpsiMOTOYHBIE — C OJHOKPATHBIM HUCIIOJIb30BAHUEM BOJIBI.

[IpsiMoTOUHBIE C TOBTOPHBIM HCIOJIb30BAHUEM BOJBI U C TIOCIICAYIONIMM HaIpaBICHUEM
0TpabOTaHHOM BOJBI B KaHAIHU3AIIHIO.

O06opoTHBIE — IUPKYJIAIMOHHBIE (MHOTOKPATHOT'O MCIIOJIB30BAHUS MOCTE HEOOXOIUMOi
JIOOYHMCTKH UITU OXJIAXKACHUS B 3aBUCUMOCTH OT TEXHOJIOTMUYECKOTO MpoIiecca).

B6o0om Ha3bIBAIOT y4acTOK TPYOONPOBOJA, COCTUHSIOMNN BHYTPEHHHI BOJOIPOBOJ C
HapYXHBIM BOJOMPOBOAOM. BBOJ BBIMONHIETCS MEPHNEHANKYISIPHO CTeHE 3aaHus. s 3Toro
UCIIONIL3YIOT YYT'yHHBIE WM acOecTolleMeHTHbIe TpyObl. B MecTe mojcoenMHEHUsS BBOJA K
HapY>XHOH BOJIOMPOBOJHOIN CETH YCTaHABJIMBAIOT KOJOJEI M 3aJBHXKKY, OTKIIOYAIONIYI0 B
cirydae He0OXOMMOCTH TI0J1aqy BOJBI B 3/1aHUE.

Booomepnvuii y3en mpeaHa3zHaueH IJIs M3MEpPEHUs pacxoaa BoJbl moTpeburtenem. OH
YCTaHABIMBAETCA B OTAIJIMBAEMOM IOMEIIEHUHU Cpa3y MOCe MPOXO0XKICHUS BBOJIOM Hapy>KHOU
cTeHbl 31aHus1. Mi3MepeHue pacxoia BOAbl OCYIIECTBISETCS C TOMOIIBIO BOAOMEpA.

Bomomep yctpoen Takum 00pa3oM, 4TO TPH MPOXOXKICHUHM Yepe3 HEro MOTOKa BOJbI
MPUBOJIUTCS BO BpallleHHe TypOWHKa (WM KpbUIbuaTKa), IMepenarolas ABM)KEHHE CTpesKe
nugepbaaTa cuetunka. Pacxo1 Bo/ibl yKa3bIBaeTCs B JIMTpaxX UM KyOoMeTpax.
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Puc. 2. Cxembl BHYTPEHHUX BOJOIPOBOJIOB

a — IIPU MOCTOSTHHOM JIOCTaTOYHOM Harope; 6 — npu NepruoIM4ecKOM JIOCTaTOYHOM Harope, C
Oakom u 0e3 Hacoca; B — MPH MEPUOANIECKOM HEJOCTATOYHOM Harope, ¢ HacocoMm 0e3 6aka; T
— MU TOCTOSHHOM HEJOCTaTOYHOM HAarope, ¢ HacocoM M 0akoM; 1 — MpPHU TMOCTOSHHOM
HEJ0CTaTOYHOM HAaIlope C MHEBMAaTHYECKOW YCTAaHOBKOW; € — 30HHBIE JUII MHOTOATa’KHBIX
3IaHUN NIPU TOCIENOBATEIBHON TOAAa4€ BOIBL; K — IPU MapaJUICIIbHON ITOJade BOABL; 3 — TO
e, MIPH Mojjaue 0JTHUM HAacOCOM BO BCE 30HBI: | — CTOSIKM C OTBETBJICHHUSIMH K BOJIOpa30opaM;
2 —3amopHble KpaHbl U BEHTWUJIM; 3 — MarucTpajbHble TPYObl; 4 — CIIyCKHOW KpaH; 5 —
BojoMep; 6 — Hacoc; 7 — oOpaTHBIN KianaH; 8 — 0aku BOASHBIC; 9 — BO3AyIIHBIN Oak; 10 —
BO3JyXOCITYCKHON KpaH; 11 — mnpemoxpaHuTenbHbIN Kianad; 12 — cxkaTtelii Bo3ayx (OT
KoMIIpeccopa); 13 — BogoMepHOe CTEKIIO

Apmatypa BB 110 HazHaueHUIO KIaCCUUIMPYETCS CICTYIONTUM 00pa3oM:



1) Bogopa3bopHast apmatypa;

2) 3amopHasi;

3) peryiaupoBoyHasi;

4) nmpenoxpaHUTeNbHas

BonopaszbopHast apmarypa yCTaHABIMBAeTCS y CaHUTApHBIX MpHOOpOB g pazbopa
BOJbI, YMBIBaHMS, MPOMBIBKM HpUOOPOB M JpYyrux Iened. OTo: KpaHbl BOAOPa3OOpHBIE,
TyaJleTHbIC, CMECHUTEIbHbIC, OaHHBIC, MUTHEBBIC (HOHTAHUMKHU, TaOOpaTOpPHBIC, MUCCyapHBIE,
MOJINBOYHBIE, [T0KAPHBIE, CMBIBHBIE, [TOTIABKOBBIE KJIAllaHbl CMBIBHBIX 0auKOB.

[To KOHCTPYKIMH KPaHbI Pa3IUYAI0T: BEHTUILHOTO, TPOOOYHOTO U MOTIABKOBOTO THIIOB.

3anopHas apmarypa. [IpumMensieTcs 1Sl OTKIIOYEHHs OTAEIbHBIX y4acTKoB ceT. Crona
OTHOCSITCSI 3aIIOPHBIC BEHTUJIU, 33]IBUKKH, OOpAaTHBIE KIIaNlaHBbI.

B kauvectBe 3amopHoii apmatypsl, coriacHo CHull II 30 - 76 cinemyer nmpuHuMaTh
BEHTWIH. 3aJBMKKH MOTYT YCTaHABIMBAaTbCcS Ha TpyOax amamerpom 50 MM U Ooree.
HomyckaeTcsi mpu 000CHOBaHUM W BEHTWIHM guamerpoMm 50+65 mm. JIOCTOMHCTBO 3aJIBHXKEK -
MaJibl€ COIIPOTUBIIEHUS, HEJOCTATOK — HE IUNIOTHOCTh IIPU 3aCOPEHUU.

3anopHble BEHTUJIU U3rOTABIMBAIOTCS MY(PTOBBIMU (C YCIOBHBIM MpoxooM 15+80 Mm) u
¢dnanneBeiMu (¢ ycIOBHBIM TipoxoaoM 25+200 mwm). OOparHble KiamaHbl, KaKk H3BECTHO,
MpeIHa3HayYeHbl JJIs MpOIycKa BOJbl B OJHOM HaIlpaBICHUU. Pa3zmudyaroT Tapenpyarble WU
MOTbEMHBIC U OOPATHBIC KJIAMTaHbI-3aCIIOHKH.

PerynupoBouHas apmMatypa mpeqHa3HadeHa Ui PeryJupoBaHUS pacxola BOJIBI,
JaBIICHUS B CETH, JUIA NOJJICP)KaHUS IIOCTOSIHCTBA JIABJICHUS TIepen mpudopamu. ITo:
PEryJIMpOBOYHBIC BEHTHIIU, PETYISTOPHI JaBICHHUS.

PerynupoBodHble BEHTWJIH OOBIYHO YCTPAMBAIOTCSA HA TOJBOJKAX HIDKHUX JTaxken
BBICOTHBIX 3JIaHUH JJIsl yMEHbIIIEHUsI CBOOOHOrO Hamopa mnepes] BogopazoopHoit apmatypoii. [1o
KOHCTPYKITUH - OOBIYHBIC 3aITOPHBIC BEHTUJIN, MHOTa 0€3 MaXxOBHKA.

PerynsTopsl naBieHHs aBTOMATUYECKH MOJICPKHUBAIOT TOCTOSIHHOE TOHUKEHHOE
namieHue. X mpuMeHeHne nepel TUTheBbIMU (DOHTAaHUYMKAMH, a Takxke nmpu H > 60 M.

[IpenoxpanuTenbHas apMmaTypa npeacraBieHa B BB npenoxpanuTenbHbIMU KilaniaHaMU,
KOTOpbI€ HE JOIMYCKAIOT TOBBIIICHUS JABJIEHUS B CETU CBBIIIE ONpeAeTeHHOM BenuuuHbl. [lo
KOHCTPYKIIUHU OBIBAIOT MPYKHUHHbBIE M PhIYAKHBIE KIIAMaHbl.

O0cy:xnaembie BONPOCHI:

W3 kakux 3J€MEHTOB COCTOMT BHYTPEHHUHN XOJIOAHBIN BOJIOIPOBO?

Yro HazbIBaeTcs BBOJIOM TpyOomnpoBoa?

Ha kakux Tpybax ycTaHaBIMBAIOTCS 3aJIBHKKHU?

JU1d KakuXx Lee yCTaHaBIMBAIOTCA YCTAHOBKH JUISl TOBBIILIEHUS Hanopa?
Kak yctpoen Bomomep?

JUid Kakux Leneu nmpeHa3HaueHa peryJIupoBoyHas apMarypa’?

ocoarwnE

IIpakTnueckoe 3ansaTne 21
Tema: OHCHKa TEXHUYCCKUX U OKCINTYyaTalMOHHBIX XapPaAKTCPUCTUK COCTOSIHUA @acaﬂa 3JaHU.
3amuTa 34aHUH OT NMPEXKIEBPEMEHHOI0 N3HOCA. OLIEHKAa TEXHUUECKOTO COCTOSIHUS U
OKCILTYaTAallUOHHBIX XapPaKTCPUCTHK CUCTEM BO)IOCHa6)KeHI/I$I.
HewucnpaBHocTH B cucTeMax X0J0AHOIO BOJOCHA0KEHHUS
HCJII) 3AHATHSA: U3YUYUTh HCUCIPABHOCTHU B CUCTEMAX XOJOJHOT'O BO)IOCHa6)KeHI/I${.

TeopeTuyeckas 4acTh:



OCHOBHBIMU HEHCIIPABHOCTSIMHU B CHCTEMAaX XOJIOJTHOTO BOJIOCHAOKEHUS SIBIISTFOTCS:

— JUTUTENIbHBIC HIIM KPATKOBPEMEHHBIE TIEPEPHIBHI B 110/1a4€ BOJIBI,
— U30BITOYHBIC TIOTEPH BOJBI H3 CUCTEMBI;

— HE/I0CTaTOYHOE /IaBJICHHE B CHCTEME;

— IIyM IpH paboTe CUCTEMBI;

— o0Opa3oBaHue KOHJCHCATa HA IIOBEPXHOCTH TPYOOIIPOBOIOB;

— 3apacTtaHue TpyO OTIONKECHUSIMHU U 3aCOPBI;

— HEHCIIPaBHOCTH 000PY/IOBAHUS CHCTEM.

HenocrarouHoe naBiieHHWE B CHCTEME, HEUCIPABHOCTH OOOpYJIOBaHUS, 3apacTaHHe WU
3aMep3aHue TpyO, a TakKe 3acopbl NMPHUBOJAT K JUIMTEIBHBIM IE€pPEphIBAM B I0/a4e BOJbI
MOTPEOUTETISM.

[TpyynHON HENOCTATOYHOTO [ABJICHUS B CHUCTEME Yalle BCEro SBISAETCS CHUKCHUE
JIABJICHUSI B HAPY>KHOW BOJONPOBOJHONW CETH. DTO MPHUBOAMT K TOMY, YTO >KUTEIM BEPXHUX
ATaXKeH He MOJIYYaroT BOLY B TPeOyeMOM KOJIMYECTBE U MO TpeOyeMbIM HAIIOPOM HIIH BOOOIIE
HE MoyiyyaroT. B 3TOM ciyyae mpoBepsieTcsi JaBjeHHE Ha BBOJC B 3[laHHE 110 MAaHOMETPY Ha
COOTBETCTBHE TPOCKTHOMY 3HaueHHIO. [IpM HEZOCTaTOYHOM [ABJICHWU OTKPBIBAIOTCS
MIOJTHOCTBIO BCE 3aJIBMDKKH B KOJIOJIIE U HAa BBOJIC B 3/IaHUE, a TAKXKE PETYJISATOP JaBJICHUs (€CIu
OH MMEETCH).

K wHewcnpaBHOCTSIM  00OpyIOBaHHST B  CHCTEME OTHOCATCS  HEUCIPABHOCTH
TpyOOTIPOBOHOM apMaTypbl, HACOCHON YCTAHOBKH U BOJJOMEPHOTO Y3J1a.

K tpyOompoBomHOW apmarype B CHUCTEME XOJOJHOTO BOJOCHA0KEHUS OTHOCHTCS
3amopHasi, NpeAOXpaHHUTENbHAs, PETYIHpyomas W BoAopa3OopHas apMmaTypa. 3amopHas Hu
peryIupyroIas apMaTypa pa3JIMYHbIX THIIOB KMEET ONPECIICHHOE HAIIPABICHHE MTPOX0/1a BOJIBI,
YTO IMOKA3bIBACTCSl HAa KOPIYCe apMaTypsl cTpenkoil. [Ipu HempaBHIBHON yCTaHOBKE MPOIYCK
BOJIbI B OOpaTHOM HAIpaBJICHUU TPUBOJIUT K IMOJOMKE apMaTypbl M YMCHBIICHHIO ILIOLIAIN
IIPOXOIHOTO cedeHusi. HemcnpaBHOCTh apMaTypbl MOKHO OOHAPYKUTH TI0 TEpenajy JaBIeHHS,
orpenenseMoOMy IO MaHOMETpaM, YCTAaHOBIIEHHBIM 0 U mocie apmarypsl. [Ipu oOHapyxeHun
HEHCIIPAaBHOCTH apMaTypa PEMOHTHPYETCSI WA 3aMEHSIETCH.

HacocHast ycTaHOBKa CHCTEMbI BOJIOCHA0KEHUS BKIIOUAeT B ceOs Hacochl (pabouuii u
pe3epBHBI) M apmarypy. B ciydae HEMCHpaBHOCTH HACOCHOW YCTaHOBKM HEOOXOIMMO
OTpeNIeNIUTh, KaKOW JIEMEHT €€ SBJISIETCS HenCIpaBHbIM. HencnpaBHOCTh HACOCHOM YCTaHOBKHU
OTIpeNeNsIeTCs M0 MOKAa3aHWI0 MaHOMETpa, YCTAHOBJIEHHOTO Mocje HacocoB. [lokazaHue 3TOro
MaHOMETpa CpPaBHUBAETCA C MTOKa3aHMEM MaHOMETpa, YCTAaHOBJIEHHOTO Ha BBOJIE B 3/1aHue. Eciu
MOKa3aHMs OTJIMYAIOTCS HE3HAYMTEIHHO, TO HACOCHAsI YCTAHOBKA BBINIIA U3 CTPosi. B HacocHO#
YCTAHOBKE dYallle BCEro BBIXOAAT M3 CTPOsS HACOChl MM oOpaTHBIM KiamaH. HewcrpaBHyto
apMaTypy HAacOCHOW YCTaHOBKHM pa3OMpaiOT, OYHMINAIOT OT Tps3W W OTIOXKEHUH, Tpu
HE00XO0/IMMOCTH PEMOHTHPYIOT.

BomomepHBIii y3enm COCTOUT M3 33JBMKEK M BOJOCUETYMKA. Yalie BCero B BOJIOMEPHOM
y3JIe HEUCHPABHBIM SBIISETCS BOJOCYETYHK, YTO MOKHO OMNpPEECTUTh BU3YaJbHO MM IO
MOKa3aHWsAM cueTdyuka. Eciim cTpenmka cyeTdynmka HE JBWKETCS WM Pa3HOCTh TOKa3aHWH
CUeTYMKa MaJla, TO OH HeHucnpaBeH. l[IpuunMHON HEHCIPaBHOCTH CUETYHMKA MOXKET OBITh €ro
3aCOpEHHE W 3aKIIMHUBAHUE KPBUIBYATKH Wi TypOUHKH. [Tocie peMoHTa CYeTYHK BOJIBI JOKEH
OBITH MMOBEPEH B COOTBETCTBYIOIIEH OpraHU3aliy, Ipu 3TOM 0QOPMIISETCS aKT MOBEPKH.

3acop TpyOOMpPOBOJOB OMpeAeNseTcs IMyTeM CpaBHEHUWS JaBJICHHUS Ha Pa3IUYHBIX
y4acTKax, U3MEpsSEeMOro HAaKUIHBIM MaHOMETPOM, KOTOpBIA Ha/JeBaeTCs HAa W3JIHMB apMaTyphbl.
Bonbimoit mepenan maBieHHs] CBHIETEIBCTBYET O 3aCOPEHHH TpyOompoBona. MecTo 3acopa
MOXHO TakXe ONpeIeNUTb C T[OMOIIbI0O TEYEHUCKaTesis B Yachl MaKCHMAalbHOTO
BOJIONOTPEOIICHUS.

ITpu orcyTcTBUM MPUOOPOB HA MPOBEPSIEMOM YUaCTKE OTKPHIBAETCS BCS BOAOpa30OpHas
apMatypa. Ecim Hamop u momada BOJBI COOTBETCTBEHHO Majbl, TO Ha y4JacTKe oOpa3oBaiics
3acop.



3acopsl B TpyOOIpPOBOAX JUKBUAUPYIOTCS IyTEM MPOMBIBKM U MPOUYUCTKU. 3acCOpPbI B
apMaType TakXXe yCTPaHSI0TCs IPOMbBIBKOIA.

[Ipu 3amep3anuu BOABI B TPyOOMpoBOJax TPyObl OTOTPEBAIOT TOpsYei BOJOW WM
JIEKTPUUECKUM TOKOM. VCronb30BaTh OTKPBITOE IUIaMsl HEXenarenbHo. [l mpenoTBpaleHus
MIOBTOPHOTO 3aMep3aHus TPyO Ha ITOM yJacTKE UCTOIb3YIOT TEIIOBYIO H30JISIHIO.

ITorepu BOIBI CKIAJBIBAIOTCS M3 yTEYEK M HENPOM3BOAUTENBHBIX pacxonoB. OHu
OTIPENIeNAIOTCS TI0 TIOKA3aHUSAM CYETYHKA BOJBI KaK MPEBBINIEHUE (DAKTUYECKOTO pacxo/ia BOIBI
HaJl pacyeTHbIM. YTEUKU BOJbI — 3TO IOCTOSIHHBIE IOTEPH, MPOUCXOMALINE B pe3ysbTare
HApYLICHUS TePMETUYHOCTH TPYOOIPOBOJIOB, apMaTyphl U CTHIKOB. [IpH moTepsix BOJABI CBHIIIE
10—15% nmpoBoauTCs TEXHUYECKOE OOCIYXKHMBAHHE, I[P KOTOPOM  OCMAaTPUBAIOTCS
TpyOOIPOBO/IBI, apMaTypa U CTHIKH. YTEUKU BOJIbI ONPENEISIOTCS MO YBIAKHEHUIO TPYOBl MIIH
[0 HAJIMYUIO Kallelb, CTPYeK BOAbI M IIOTEHMIO Ha KOpIycax apMarypbl. YTEUKH BOAbI
JUKBUJUPYIOTCS IYTEM PpEMOHTa U IPU HEOOXOIMMOCTH 3aMEHBbl OTIENIbHBIX YYaCTKOB
TpyOOIPOBOJIOB U apMaTyphl.

JlocTaTOYHO  CIIO)KHO ~ ONPENENUTh  YTEYKHM BOABl IPU  CKPHITOM  IPOKIAJKE
TpyOOnpoBoJoB. B 3TOM cilydae mepuoaMYecKH OCMAaTpUBAIOTCS BUIMMbIE 4YacTH TpyO Ha
IIpeIMET MOSBJIECHUS HA HUX MOJTEKOB BOJIBI.

MecTo yTedyku BOJbl B CTOSIKAX MOXKHO OINpPEIECIUTh B HOYHOE BpPEMs C IOMOIIBIO
Tedyenckaresns. [l 3Toro cHavasna OTKIIIOYAIOT BCE CTOSIKH, a 3aTEM I100YEPETHO UX OTKPHIBAIOT.
B TOM cTosike, KOTOpBIN IIyMUT CHIIbHEE, UMEETCSl YTEUKa BOJIBI.

VYTeuka B MarucTpalibHOM TPYOOTIPOBOJIE OMPEAEISETCS ¢ OMOIIBI0 OAJUIOHA CHKATHIM
BO3/YXOM, IIPH 3TOM BO3JyX MOJAETCs Yepe3 KOHTPOJIbHO-CIYCKHOM KpaH BOJAOMEPHOIO Yy3Ia.
VYTeuka ornpenensieTcs 1o BbIX0/y BO3/1yXa 4Yepe3 MECTO IOBPEKICHHUS BMECTE C BOAOK.

VYTeuka BOJBI B CUCTEME TAKXKE ONPEAEIAETCS 10 ITOKAa3aHUSM CUETYHMKA BOJBI, IIPU 3TOM
JOJDKHO — OBITH  O0ecriedeHo, dYToObI BcsS  Boaopa3OopHas apmarypa Obuia  3aKpbITa.
Pexxum paboThl BHYTPEHHMX BOJONPOBOJIOB 3aBUCUT OT KOJIeOaHMsS HAIOPOB B HAPYKHOH
BOJOTPOBOAHON ceTr. [Ipm 3TOM pmake He3HAUMTENbHBIE KOJIEOAHHWS HAIOpPOB BBI3BIBAIOT
U3MEHEeHMs Haropa mepesn BoJopa3z0opHOil apmarypoil. B 3manum Bomopa3OopHas apmarypa
pacrnojiaraeTcsi Ha pas3HbIX BBICOTHBIX OTMETKaX, 3TO MPHUBOJUT K TOMY, YTO Yy OJHOTHITHON
apMaTypsl  pacXoibl  BOAbl  OyayT  H3MEHAThCS  CyllecTBeHHO. s CHMKeHuA
HENPOU3BOJUTENBHBIX pPAacXOJ0B BOJbl IeecooOpa3Ha YCTaHOBKa CTa0WIM3aTOPOB U
PEryJIsATOPOB JAaBJIEHUs WU Auadparm, Mpu 3TOM HEMPOU3BOAUTENIBHBIE PACX0/Ibl MAKCUMAIILHO
CHIDKAIOTCSI IIPU YCTAaHOBKE MX Ha MOJBOJKAaxX B KBapTHpy. B ycnmoBusx skcrutyaranuu Oosee
yI00HO OCYILECTBIIATh JauadparMUMpoBaHUE BOAOPA30OpHONW apMaTypbl, HpPHU 3aCOPEHUHU
nuadparma JIErko MpoYrIIaeTCs.

Ha yuacTkax ¢ W30BITOYHBIM [aBJIEHHEM, a TakKe B MHOTOATAXHBIX 3AAHUAX IS
CHW)KEHMSI JIaBJICHHMSI M YMEHbILIEHUS HENPOU3BOJUTENBHBIX PACXOJI0B BOJIbI PEKOMEHIYeTCs
YCTaHaBIIMBATh!

— IpHU MOCTOSHHBIX PACcX0JlaX BOJbl — JHUCKOBbIE auadparMbl ¢ IEHTPAIbHBIM OTBEPCTHEM;
— IPU NEPEMEHHBIX PACX0AAX BOJBI — PETYIATOPBI MPSIMOTO JEHCTBUS «I10CTE CeOsI».

O0cyxk1aemblie BONPOCHI:

Kak omnpenensiercst npuurHa HEAOCTATOYHOTO JABJIEHHS B CHCTEME BOIONIPOBOAA?
Kak omnpenensiercss HEMCIIPaBHOCTh apMaTyphl?

Kak omnpenensercst HencrpaBHOCTb HACOCHOM YCTaHOBKeE?

Kak omnpenensieTcst HencrpaBHOCTb BOJIOMEPHOTO y3J1a?

Kak onpenensiercs 3acop B TpyoonpoBoje?

Kaxk nukBuanpyroTcs 3acopbl B TpyOOIPOBOIaX U B apmaType?

Kak onpenenstorcs norepu Boasl?

B kakux ciaydasx peKoMeHAyeTcs yCTaHaBIUBATh UCKOBBIE AHaparmMbl C
LEHTPaAJIbHBIM OTBEPCTUEM MJIH PETYISATOPHI MPSMOTO ASHCTBUS «I10CTE CEOsI».

ONoGaRwWNE



IIpakTHYeckoe 3anaTHE 22
Tema: OrieHKa TEXHUYECKOTO COCTOSIHUS U IKCIUTYaTAIIHOHHBIX XapaKTEPUCTUK CHCTEM
BOJIOOTBEJICHUS U MYCOPOY/IAICHHS.
CI/ICTCMBI BOJOOTBCACHHUA U MYCOPOYyAaJICHHU . OCHOBHLIC HCI/ICHpaBHOCTI/I, BO3HUKAKOIINUEC HpI/I
9KCIUTyaTal[ii CUCTEM BOAOOTBEACHUS U MYCOPOYAaJICHHUS.
Heab 3aHATHSA: U3YIUTh OCHOBHBIC HEUCITPABHOCTH, BOSHUKAIOIIUE MTPU IKCILUTYaTAIHH
CHUCTEM BOJIOOTBEACHHS H MyCOPOYIaJICHUS.

TeopeTuyeckasi 4acTh:

I[JI?I yaaJleHud MyCcopa B MHOTO3TAXKHBIX JOMAaX HNPUMCHAIOTCA MYCOPOIIPOBOALI. Cxema
MyCOpoIpoBoja npuBejeHa Ha puc.l. OCHOBHBIMU 3JIEMEHTaMU MYCOPOIIPOBOJIOB SIBJISIOTCS:
CTBOJI C 3arpy30YHBIMHU KJIAIlaHAMH, PACIIOJIIOKEHHBIMU Ha KaXKIOM 3Ta)e, U MyCOpOIIpHEeMHast
Kamepa, pacIrioJIOKCHHAs B HYIDKHEH YacTH 37JaHUS] TOCTHHUIIBL.

CTBOI U BCe €ro HCIIOABMIXHBIC COCAUHCHUA OOJI?KHBI OBITE BHaFOCTOﬁKHMH, JAbIMO- U
BO3/IyXOHETIPOHUIIAEMbIMHA. BHYTpEHHsI1 TOBEPXHOCTh CTBOJIA JOJDKHA OBITH TJIaAKOH, Oe3
HaIIaBoB. B HIDKHEH yacTu cTBOJA (B MECTE €ro BXOJa B MyCOPOCOOPHYIO KaMepy) HaXOAUTCS
mubepHoe ycrpoiicTtBo. CTBOI MyCOpPOIpPOBOJA JOJDKEH OTAEHATHCS OT CTPOMUTENbHBIX
KOHCTPYKIII/If/'I 34aHusd 3BYKOM3OJUPYIOIIMMU IIPOKIIaAKaMM, UMCTb CHCTEMY BCHTWIALIUMH, a
TaKKe 000pyI0BaHUE ISl IPOUYHUCTKH U IIPOMBIBKH.

3arpy304yHblii  KJIamaH JOJDKEH HWMETh pa3Mephl, HCKIIYaIue cOpachblBaHHUE
IPEMETOB, [0 pa3MepaM MPEBBIIAIONINX CEUSHHE CTBOJIA.

3arpy30qule KJIaIlaHbI JOJIDKHBI OBITH JIETKO OTKPBIBAIOIIUMUCH, HaaACXKHO
o0ecrneynBaroIUMI TepMETHYHOCTb.

MYCOpOHpI/IeMHaSI KaM€pa MOKET OLITh BBINOJHEHA B BUJAC CMCHHBIX €MKOCTEH WM B
BUje OyHKepa.

CreHpl  MyCOpONpPHEMHOTO  OyHKepa  OOJHMIIOBBIBAIOTCS  TUIUTKOM,  MOTOJIKH
OKpAIlIMBAIOTCS MacJIIHOM Kpackoi. B OyHkep JoipkHa OBITH MOJBEIEHA ropsyas M XOJIOJHAs
BOJa IJId IMIPOMBIBKH. ITon B 6yHI<epe JOJDDKCH OLITH BOJOHCTIPOHUIIACMBIM C YKIIOHOM B CTOPOHY
Tpamna He MeHee 1 %. /[Bepb B OyHKep AOKHA OBITH U3HYTPU OOMTA JIMCTOBOM CTalblo, UMETh
IJIOTHBIM IPUTBOP U 3aIIOPHOE YCTPOMCTBO.

OcMOTp MycOpOIIpoOBOJia MPOU3BOAUTCS HE pexke JIBYX pa3 B Mecsl. EjxeMecsiuHO CTBOI
MYCOPOINPOBOJIa CIEAYET IMPOMBIBATh BOJOW TMOJ CHJIBHBIM JIaBJICHUEM M OINPBICKUBATH
NEe3UHPUIMPYIOIMM pacTBopoM. KiamaHel mpombiBaioTcs OAMH pa3 B Heaento. Ilpu stom
HCJIB3s AOMYCKaTh IoImaaaHusA BOJAbI B CTBOJI. ITocne IIPOMBIBKH KJlallaHbI HeO6XO)II/IMO Hacyxo
POTEPETh.

IIpu paGore ¢ MycoponpoBoAOM cJieayeT COOMIIATH CleyIolHe NpaBua.

1.3anpemiaercs 3akiaapiBaTh B 3arpy304Hble KialaHbl KPYIHBIA Mycop BO H30ekaHue
3aCOpEHHs.

2.3ampemniaeTcss OpocaTb B MYCOPOIPOBOJ CTEKJIO, TOPSIIHE U TICKOIIUE MPEAMETHI,
OTHEOIACHBIE U B3PbIBYATHIE BEIIECTBA.

3.BriOpaceiBaeMbIil MEJTKUI MYyCOp, a TAaK)KE€ OCTATKH MU HEOOXOIUMO YITaKOBHIBATH B
MOJIM3TUIICHOBBIE MAKETHI.

4.3anpemiaercsi BbUIMBATH B MYCOPONPOBOJ pa3IUYHBIE KHUJIKOCTH. B HEKOTOphIX
crpanax EBponsl u B CIIIA ucnons3yeTcsi cucTeMa MHEBMaTHUECKOro yajJeHus: Mycopa.
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Puc. 1. Cxema mycoponpoBoja:
1 — nednekrop; 2 — BEHTHIAIMOHHASA TPpyOa; 3 — BepXHEe MOMEIIEHHE Il IPOUYNUCTKH
KaHausa; 4 — epli A MPOYUCTKH KaHana; 5 — pydHas Jiebeqka; 6 — 3acioHka; 7— CTBOJ
MYyCOpPOIIPOBOa; 8—0TBObI, 9—3arpy3ounbie kianansl, 10 — kaMmepa s mpuemMa Mycopa.

W3 HencnipaBHOCTEH MyCOpPOIIPOBOIOB MOKHO OTMETUTH CIIEIYIOIIHE:
. 3aCOpBI TPYOOIIPOBOIOB;

. HE TEepMETHYHOCTH CTBOJIa MYCOPOITPOBOJIA M CTHIKOB;

. HE TepMETHYHOCTh 3arpy304HBIX KJIallaHOB;

. TI[yM TIp# paboTe MyCOpOIPOBO/IA;

. HapylIeHue paboThl BEHTHIISAIIUH.

DA W —

IIpuunHoi mMOSIBJIEHUSI 32COPOB CTBOJIA SBJSIETCS COPOC B MYCOPOMPOBOJ KPYITHBIX
OBITOBBIX OTXOJIOB, a TAK)K€ MEJIKUX W MBUICBHIHBIX (pakiuid. 3aCOPbI MOTYT 00Pa30BBIBATHCS
pU HECBOEBPEMEHHOM YAaJe€HUM OTXOJOB M3 MYCOpOCcOOpHOH kamepbl. Takxke OAHON H3
NpUYMH 00pa30BaHUSl 3aCOpPOB SBISETCS HAJIWMYWE HAa BHYTPEHHEW IOBEPXHOCTH CTBOJIA



LIEpOXOBAaTOCTEH, YCTYNOB, PAaKOBHUH, TPEIIMH W HAIUIBIBOB IIPM OTKJIOHEHHWU CTBOJA OT
BEPTHUKAJIH.

[Ipouncrka cTBOJIa MyCOPOIIPOBO/A OT 3acopa MPOU3BOAUTCS MOJIMBKOW B TeUeHHE | MUH
BOJBl W3 MoOMIee - Je3UHQUIMPYIOUIET0 YCTPOWCTBA B PEXHME «OYHMCTKAa-MOHKa» ¢
MOCJIEIYIONM OIyCKaHUEM Ipy3a C epLIOM MOIoIIee -Ae3MHPHUIUpPYIOero ycTpoiictsa. [lpu
HEBO3MOXKHOCTH YCTPaHECHMsI 3acOpa OIPEAEAETCS €ro MECTOHaXOXKJIECHUE B CTBOJIE 4epe3
IPUOTKPBITHIM KOBII 3arpy304HOro KJjamaHa [0 HaJU4MIO TPOCA LIETOYHOTO y3I1a, OMYLUIEHHOIO
JI0 3acopa, 3aTeM CHUMAIOTCS COOTBETCTBYIOIIME KOBUIM 3arpy304HbIX KJIAIlaHOB U 3acOp
yaJISeTCs BPYYHYIO C TIOMOIIBIO KPIOKOB WJIM CHEIUAIBHBIX MEXAHU3MOB.

He repmeTu4HOCTBH CTBOJIA U CTHIKOB HAOJIOAAETCS U3-32 HEKAUECTBEHHOI'O MOHTaXa U
IUIOXOT0 KperieHus. B Mecte mpoxona cTBojia 4yepe3 KPOBIIO MOXKET ObITh He oOecreyeHa
BOJIOHEIIPOHUIIAEMOCTD B PE3YJIbTATE IIJIOXOT0 MOHTAKA WM IIPU OCAJIKE 31aHUS U TPYHTA.

He repMeTH4HOCTDb KJIANIAHOB CBsA3aHa, BO-NIEPBbIX, C HEKAUECTBEHHBIM MOHTaXOM, BO-
BTOPBIX, C IOBPEKICHUSAMHU PE3UHOBBIX YINIOTHUTEIbHBIX MPOKIAIO0K.

N3-3a oTCyTCTBUS 3BYKOU30JIUPYIOMIUX YIIPYTUX MPOKIAJI0K BOZHUKAET LIYM Mpu padoTe
MYCOPOIIPOBOAA.

Tak  kak dyame BCero B MYCOPOINpPOBOJAX  IPHUMEHSIETCS ecTeCTBEeHHasi
BBITSKHASI BEHTWIALMS, TO HapylleHue paboThl BEHTWIALMU MYCOPONPOBOJA 4Yallle BCEro
HaOM01aeTcsl B TEIUIbIA mepuoj rona. Jpyroil mpuuMHON HapylmieHUs padOThl BEHTUJISILUU
SBJISICTCS HEJIOCTATOYHAsl BBICOTA BBITSYKHOM YacTH BEHTWJIALMOHHOW TpyOBl HaJ KpoBiei. s
oOecrieyeHns pabOTHl BEHTWIIALIMU HEOOXOAUMO O0OPYAOBaTh BEHTHIISIIUOHHBIA TPYOOIIPOBOT
Je(JIeKTOPOM MIIM YCTAaHOBUTH BEHTUJISITOP.

[Ipu mexywem  pemonme cucteM  BOAOOTBENEHHUS M MYCOPOYJAJIECHUSA  3JaHUN
BBITOJIHAIOTCS:

- peryJinpoBaHHE, PEMOHT U 3aME€HA CMBIBHBIX IOIIABKOBBIX KPaHOB,

- YKpEIUIEHHE paclIaTaHHBIX CAaHUTAPHO-TEXHUUECKUX HPUOOPOB, BOCCTAHOBIICHUE -
paboToCIOCOOHOCTH BEHTHIIAIIMOHHBIX M TPOMBIBOYHBIX YCTPOWCTB MYCOPOIIPOBOAA,

- KpBILIEK 3arpy304HBIX KJIAMIAaHOB U IHUOEPHBIX YCTPOHCTB.

[Ipn npou3BOACTBE KANUMATLHO2O peMOHMA WHXKEHEPHOTO OOOpYIOBaHUS CHCTEM
BOJIOOTBE/ICHUS M MyCOPOYIaJ€HHsI BBHITIOIHSIIOTCS CIIEAYIOIINE PAaOOTHI:

1) ymioTHeHHe COEAMHEHMH, YCTpaHEHUE Teud, yKperjieHHe TpyOOonpoBOAOB, CMEHa
OTJENIBHBIX YYacTKOB TPYOONpPOBOJOB, (ACOHHBIX wYacTed, CH(OHOB, TpamoB, PEBU3MIA,
TU/IPABIMYECKOE HCMBITAHUE CHUCTEMBl, JIMKBHUJAIMS 3acOpOB, IPOYUCTKA JBOPOBOM
KaHaJIU3aluu, IpEHaXa;

2) MpOMBIBKA CUCTEM BOJOOTBEICHMUS;

3) perynupoBaHue, PEMOHT U 3aME€HA CMBIBHBIX ITOIJIABKOBBIX KPAHOB;

4) yxpernieHue paciiaTaHHbIX CAHUTAPHO-TEXHUYECKUX PUOOPOB;

5) 3aMeHa OTJeNbHbIX CAHUTAPHO-TEXHUUECKUX MPUOOPOB;

6) oOopynoBaHuME CHCTEMaMH KaHaJIM3allMd M  MYCOPOIIPOBOJOB, CHUCTEMaMH
ITHEBMAaTUYECKOIO0 MYCOPOYAAJEHUS B JI0OMax C OTMETKOM JIECTHUYHOHM IUIOIIAJKU BEPXHETO
sTaxka 15 M u BbILIe.

KanuTaneHblii pEMOHT HWHXEHEPHOTO O00OpYIOBaHMS CHCTEM BOJOOTBEICHHUS U
MyCOpOYIaJ€HUsI MPOU3BOIUTCA Tpu ¢uzndeckoMm u3zHoce 61 % u Oosnee B 3aBUCHUMOCTH OT
IPOJOKUTEIBLHOCTH IKCIUTYaTalluK 10 KalMTAJIbHOTO PEMOHTA.

OCHOBHBIE HEHCITPABHOCTH CUCTEMbI BOJIOOTBEICHUS.
B cucremax BoooTBeieHNS 3aHUH HanboJiee 9acTO BCTPEYAIOTCS TaKHe HEMCITPABHOCTH, KaK:
3acopbl TPyOOIIPOBOIOB U THIPO3aTBOPOB CAHUTAPHO-TEXHUYECKHUX MTPUOOPOB;

e TOBPEXKICHUS TPYOOTIPOBOJIOB U CAHUTAPHO-TEXHUYECKUX MMPUOOPOB;



e yTEYKa BOJBI U3 CAHUTAPHO-TEXHUYECKUX MPUOOPOB;
e 3aMep3aHue BOJIbl B TpyOax;

e IIPOHMKAHME 3al1aXOB U BPEAHBIX Ia30B B IOMEIICHUS;
e IIyM B CUCTEME BOJOOTBEIACHMUS.

Yaime Bcero BCTpe4aroTcs 3aCOPbl FHAPO3aTBOPOB CAHUTAPHO-TEXHUYECKUX MMPUOOPOB U
TpyOOIIpoBO10B. [IpUurHAMYU TIOSIBIICHUS 3aCOPOB SIBIISIETCS HAPYIICHUE TPABUI MTOJTH30BAHUS
CUCTEMOH U OTCYTCTBHE MPO(YUIAKTUYECKUX OCMOTPOB U MIPOUYUCTOK TPYOOIIPOBOIOB U
TUPABIMYECKUX 3aTBOPOB.

3acopbl MOYKHO JIMKBUIUPOBATh IIPH BBINOJIHEHUH CIICYIOLUIUX ONEpPaLIU:

MIPOKAYKa BOJIBI,

e OCMOTp M MPOYHUCTKA T'MAPO3aTBOPOB;
e TPOYHUCTKA TPYOOIIPOBOIOB;
e XMMHYECKasi IPOYUCTKA.

[Tpu nUKBUIALMM 3aCOPOB TPOMBIBKON BOJIbI CAHUTAPHO-TEXHUYECKHE IPUOOPHI 3aIOTHSIOT
BOJIOH, BAaHTY3 PMKUMAIOT K BBIITYCKY IIPUOOPA, 3aTeM CHIIBHO HAJAaBIUBAIOT HA PYUKY
BaHTY3a, BHITAJIKUBAIOT BOJlY U3-110] BAaHTY3a B OTBOJHOMN TpyOoIpoBoa. IloToM BaHTY3 pe3ko
BBIJIEPTUBAIOT BBEPX.

[Tpu npokauke BO10OM CaHUTAPHO-TEXHUUYECKUX IPUOOPOB, 000PYLOBAHHBIX NIEPETUBAMU, JUIS
WCKJTFOUEHUS BBITUIECKUBAHUS BOABI M yCUJICHUS dPeKTa MepearBbl INIOTHO 3aKPHIBAIOT.

s ynanenus 3arpsisHeHUN U3 OyThUIOYHOTO CU()OHA OTBOPAUMBAIOT U MIPOMBIBAIOT HIXKHIOO
KPBIIIKY. B 1ByX000pOTHBIX THAPO3aTBOPAX OTBOPAUYMBAIOT MPOOKY B HUKHEM KOJICHE,
CIICKAIOT I'psI3b U3 3aTBOPA, a 3aTE€M €ro MIPOYUIIAIOT U MPOoMbIBatOT. CuoH-peBU3USL
IIPOYMILAETCS YEPEe3 JIFOK IOCIIE CHATUS KPBILIKH ITPOBOJIOKON MIIM CTalbHBIM KaHaToM. Ilepen
cOOpKOH ruApPO3aTBOPA MPOBEPSAETCS UCIIPABHOCTD PE3MHOBON MPOKIAIKU MEXAY KOPITYCOM
TUpO3aTBOpa M KPbIIKOW. [IpouncTka yHUTa30B MPOU3BOAUTCS PE3UHOBBIM KOJIIMAKOM-TIOP-
IIHEM, THOKMM BaJIOM MJIM IIPOBOJIOKOM, MPOIyCKaeMOi yepe3 0OTBEpPCTHUS AJISi IPOYUCTKH.
['nOkumii Bas COCTOUT U3 Cep/IeYHHKA (CTANIbHOIO KaHaTa AMAaMETPOM 8-9 MM) U 000JIOUKH U3
CTaJILHOM MPOBOJIOKY B BUJE criupaiu. Eciau 3Ty onepanyu He AAarOT pe3ysibTara, TO YHUTA3
OTCOEIMHSIETCS U IPOUYMILAETCSI CO CTOPOHBI BhITycKa. [Ipu mpouncTke kKepaMuyecKux
nprOOPOB HE JIOMYCKAETCS UCII0JIb30BaTh TOJICThIE METAIIIMUECKUE CTEPKHU JUIS
IPEIOTBPALCHHS OBPEXIEHUH Nprudopa. 3acopsl I'HIPO3aTBOPOB BaHH YAAISIOTCS
MPOBOJIOKOM MJTU NMPOKAYKOi Boabl. [IpudnHbI 3acOpoB TPyOOIIPOBOIOB CUCTEMBI
BOJIOOTBEJICHUS CIIEIYIOIINE: HaJMUKe JJIMHHBIX TOPU30HTAIbHBIX JIMHUI B CUCTEME; HAITUYUE
MeCT OBOPOTA; HEAOCTATOUHBIE YKIOHBI TPYOOIIPOBOIOB U HEOOJIBIINE PACXOIbI CTOUHBIX BOJ;
HaJIMYue KOHTP YKJIOHOB, IEPEIOMOB U OTCTYIIOB.

3acopsl TpyOONPOBOOB YCTPAHSIOTCS YEPe3 PEBU3UU U IPOUUCTKU THOKUM BajoM, €pPIIOM MU
TUOKOM CTaBbHOM MPOBOJIOKOM CO CIIeIIHABbHBIMUA HacaakamMu. Eciiu 3acopeHne mpou3omnio B
TaKOM MeECTe, TJie BOJIM3HM HET peBU3UI U MPOUNUCTOK U HEBO3MOKHO CHATh KaKOU-INO0
CaHUTAPHO-TEXHUYECKUI MPHOOP, TO B CTEHKE TPYObI MPOCBEPINBAIOT UM MPOOUBAIOT
orBepcTue nuamerpoM 20-25 mM. Yepes oTBepcTHE MPOMYCKAIOT IPOBOJIOKY ¥ MPOYHIIAIOT
3acop. [locne ycrpaneHust 3acopa OTBEPCTHE 3aKPBIBAIOT PE3MHOBOM MPOKJIAAKOM, CMa3aHHON
CYpPHKOM, U CBEPXY 3aTATMBAOT XOMYyTOM. [Ipy KanuTaibHOM pEMOHTE B 3TOM MECTE
HEO00XOUMO YCTaHOBUTH PEBU3HIO.

[Tpu xuMu4eckoil mpoyrcTKe TPyOONPOBOAOB HCIIONIB3YIOT MOPOIIKOOOPAa3HbIE UITH KHUIKHUE
Ipenaparsl, B COCTaB KOTOPBIX BXOAUT €AKUN HATP, pa3pylIaromuil otiaoxenus. [1o ncreuenun
BpPEMEHHU JIeHCTBUA IperapaTta TpyOOpoBO/Ibl IPOMBIBAIOTCS OOJIBIIMM KOJIUYECTBOM BOJIBI.

B oTnenpHbIX ciydasix 3acOpbl MOKHO YCTPAHUTD C IIOMOILBIO BaHTY3a WJIA CTPYEil BOJIBI.
[TpouncTka MIacTMaccoBbIX TPYOOIIPOBOIOB OCYIIECTBIISACTCS [JUIMHHOMEPHBIMU THOKUMU
MJIACTMACCOBBIMH TpyOamMu auamMeTpoM 16—32 MM WU )KECTKUM PE3MHOBBIM IINIAHTOM. 3aCOPbI



TaK)K€ MOYKHO YCTPaHSTh CTPYEU BOJIBI.

KppI111ky macTMaccoBbIX THAPO3aTBOPOB, PEBU3UN U TPOUMCTOK CHUMAIOT CHEIUAIbHBIMU
kirouamu. [Ipu ouncTke OT 3arpsi3HEHUH 3aMpenaeTcst MPUMEHITh METAUNIMYECKUE ETKH,
abpasuBHbBIEC MaTepUabl, MOXKHO UCIOJB30BaTh BIAKHYIO MATKYIO TPSIKY.

Brinmycku npouninaroTcs 4epe3 CMOTPOBOM KOJIOACI, Y€PE3 PEBU3HUIO U TPOUYUCTKY,
YCTaHOBJICHHYIO Ha BBIITYCKE. 3aCOPbI BBITYCKOB JIMKBUIUPYIOTCS TaK K€, KaK U 3aCOPbI
TPYyOOIIPOBOIOB.

B mporecce 3kcmityatanuu NpoucxoasT MOBPEXIEHUS TPYOOIIPOBOIOB U CAHUTAPHO-
TEXHUYECKUX MpruOopoB. [IprarHaMu oBpexAeHUS TPYOOIIPOBOJOB MOTYT OBITh OCAIKA 3IaHHS
U TPYHTA, YIapbl, KOPPO3HUs, III0X0€ 3aKpeIJICHHE CAHUTAPHO-TEXHUYECKUX TPUOOPOB,
HEKAaYeCTBCHHAS 3a/IeJIKa CTHIKOB TPYO M OTBEPCTUMN, TPOOUTHIX IS UX MPOYUCTKHU.

PeanbHbIi CpoK CcITy>KObI KaHATU3AIMOHHBIX TPYO U coeqnHUTENbHBIX Yacter u3 [TH], 1B/l u
IIBX npessimiaer 20-25 net. DKCIuTyaTamys TaKUX CUCTEM IMOKa3alia, 4TO HaJEKHOCTh TaKUX
TpYOOIIPOBOJOB B OOJIBIIEH CTEMEHU 3aBUCUT OT BUJA IJIACTMACC U CIIOCOOOB coeTMHEHUs TPYO.
Hanmenee Haie)KHBI CUCTEMBI M3 TPYO M COeqUHUTEIbHbIX yacTeit u3 [TH/] ¢ pactpydamu mos
pe3nHOBOE KOJIbI0. J[71s1 6e3aBapuiiHOil pabOThI TAaKOM CHCTEMBI JI0JKHA OBITH 0OecreueHa ofu-
HAKOBasi KOMIIEHCAIIMOHHAsI CITOCOOHOCTh KaXKJIOTO COCIMHEHHS Ha CTOSKE MyTEeM BCTaBKU
[JIaJIKOTO KOHIIa TPYOBI B pacTpyO C pe3MHOBHIM KOJIBLIOM TOYHO 10 METKE U YCTAaHOBKHU
KpEIUJICHUH MTPaKTUYECKH Y KaXKJ0TO COCIMHEHMUSI.

Haubonee xapakTepHbIMH BHIaMU OTKA30B TAKUX CUCTEM SIBJISIOTCS pACTPECKUBAHHE TPYO U
COCIMHUTEIIbHBIX YaCTeH, HApYIIEHNE TePMETHYHOCTH COSIMHEHUH M3-3a U3HOCA WK Je(EKTOB
PE3UHOBBIX KOJIEI, PACX0XKICHNUE PACTPYOHBIX COSMHEHHI U HapYyILIEHUE 1[eJIOCTHOCTH
KpeTuIeHus Tpyo.

B navane skcrutyaTaniy MOTYT HaOIIOAAThCS MOBPEKICHHS MIIACTMACCOBBIX TPYOOIIPOBOIOB
BCJIEZICTBUE TTPOJIOJIBHOTO M3rHU0a CTOSIKA, 3aKaTHS CTOSIKA B IEPEKPBITHH U3-3a OTCYTCTBUS
TUJIBb3bI M KpPEIUIeHHH cTosika. HekauecTBeHHOE KpeIIeHUe CTOsIKa TPUBOAMT TAKXKE K ITOJIOMKE
COCIMHUTEIIbHBIX YaCTEH.

Jlpyroii HeucrpaBHOCTHIO MPU IKCILTyaTAlUU TIACTMACCOBBIX TPYOOIPOBOJAOB CUUTAIOTCS
YTEUKHU Yepe3 pacTpyOHbIE COCTMHEHHS C PE3MHOBBIM KOJIBIIOM, BOSHHKAIOIIIUE BCIICICTBUE
HEKaYeCTBEHHOT'O0 MOHTa)Ka, TeMIIepaTypHOU AeQopMaIlii 1 )KECTKOTo KperieHus (0e3 pe-
3UHOBBIX MTPOKJIAZI0K) TPYOOIIPOBOIOB.

[ToBpexaeHHbIE TPYOOTIPOBOABI  COETUHUTENBHBIE YaCTH PEMOHTUPYIOTCS HAIO)KEHUEM
BOJIOHETIPOHUIIAEMBIX HAKJIAI0K WA 3aMEHSIOTCS.

[ToBpexaeHust CTaTbHBIX, YYTYHHBIX, KEPAMHUUECKHUX U (PasHCOBBIX MPUOOPOB Hallle BCEro
HaOJIOAI0TCA B BUJIE CKOJIOB U TPEIIIHH.

OnHOI U3 TPUYMH MOSBJICHUS TPEIIUH YMBIBAJIbHUKOB SIBJISIETCS HEMIPABUIIbLHOE COEIMHEHUE
WX C KaHAJIM3alMOHHOM TpyOOH, BEITIOJIHEHHOE Ha IIEMEHTHOM PacTBOPE, B 3TOM CiIydae
PEKOMEHIyEeTCsl UCII0JIb30BaTh CYpUKO-MEJIOBYIO 3aMa3Ky. TpeluHbl B yMbIBAJIbHUKE MOTYT
MOSIBUTHCS TAKXKE M3-3a HEKAYECTBEHHOTO MIPUCOEIMHEHUSI TIOJIBOJIOK XOJIOHOTO U TOPSYETO
BOJIOTIPOBO/A K CMECUTENIO MJIH MJIOXOT0 KPEIUIEHHUs] YMbIBaJIbHUKA K CTEHE.

N3-3a HEmpaBUIILHOM SKCIUTyaTallud YHUTA3a €r0 OCHOBAHUE pacIIaThIBACTCs, HAPYIIACTCS
TePMETUYHOCTH COSMHEHHS €T0 ¢ KaHATN3allMOHHON Tpy0Ooil. Bropol mprunHOM MOBpeXIeHUS
YHUTa3a MOXKET OBITh KECTKas 3aJeJIKa BHIMTYCKa B pPacTpyOd KaHATH3AIMOHHOM TPYOHI.
HemnpaBuibHoe nprcoeTnHEHNE CMBIBHOM TPYOBI Tak:Ke MPUBOJIUT K MOJIOMKe. B yHHTa3ax ¢
OavkaMu, HEMOCPEICTBEHHO PACIOJI0KEHHBIMH Ha HUX, BO3MOXHO TTOJTEKaHUE BOJIBI Uepe3
PE3NHOBYIO MAaHKETY, COSTUHSIONIYIO MOJIOYKY C TaTPyOKOM.

[ToBpexIeHHBIC CAHUTAPHO-TEXHUUECKHUE MPUOOPHI PEMOHTHUPYIOT WJIH 3aMEHSIOT.

VYTeuku BOJIbI B CUCTEME BOJOOTBEAEHUS TPOUCXOIAT B OCHOBHOM Y€PE3 CITYCKHBIE
YCTpOHCTBA CMBIBHBIX 0aukoB. [Ipu mymMTebHOM SKCIUTyaTaliii 0a4KoB C IOHHBIM KJIallaHOM
MOBEPXHOCTh CITYCKHOTO KJlanaHa JehopMUPYyeTCss U 00pa3yroTCs 3a30pbl MEXKAY CEIJIOM U Kiia-
MaHOM, YTO M CIIYKUT IIPUYNHON yTeUKH BOJIbI. B Apyrux tumax 6auykoB yTeUKH MPOUCXOAT U3-
3a MOSIBJICHUS TPEIIMH B cudoHax. J{1s ycTpaHeHus yTedek 0auku peMOHTUPYIOT WK



3aMEHSIOT.

3amep3aHue BOJBI B KAaHAIM3AIMOHHBIX TPYyOax MPOMCXOIUT U3-3a IIOXOU TEIUIOU30JISIINN

IIPH IIPOKJIAJIKE UX B HEOTAIUIMBAECMBbIX ITOMEIICHUSX.

3amep3ine y9acTKH B IJIACTMACCOBBIX TPyOax OTOrPEBAIOTCS ropsiYei BOJOH, TeMIIepaTypa
Bojibl — He Oouiee S0°C. IIpuMeHeHne OTKphITOro Orus He fgomyckaercs. Eciu Bo Bpemst
OTOrpeBa IMPOMU30IILIAa MECTHAS JehopMaIis TpyObl, TO 3TOT Y4aCTOK 3aMEHSIOT.

IIpoHuKaHKe ra30B U 3a1ax0B B IIOMEIICHUS U3 KaHAJIU3aIIMOHHON CETH IIPOUCXOJINT B
pe3yJibTaTe MOBPEKICHUS TPYOOIIPOBOIOB, COSTMHUTEIIBHBIX YacTeH, CTHIKOB, H3-32 OTCYTCTBHS
KPBIIIEK HA PEBU3USAX U MIPOYHMCTKAX, a TAKKE BOJBI B TUAPO3aTBOpax. MecTa MOBpexICHUN
OMPECIIAIOT OCMOTPOM U PEMOHTHPYIOT HJIH 3aMEHSIOT.

OTCcyTCTBHUE BOJIBI B TUAPO3aTBOPE HAOIIOIAETCS M3-3a UCTIAPEHUS B PE3YJIbTaTe
JUTHTEILHOTO Oe3/ICHCTBHS CAHUTAPHO-TEXHUYESCKOT0 MPUOOPA U CphIBa THIPO3aTBOPA.

[Tpu cpbeiBe rUAPO3aTBOPA BOAA M3 HErO OTCACHIBACTCS B CTOSIK, IJIC IPU OOJIBIIIOM PacXojIe
BOJIBI 00pa3yercs BakyyM. CpbIB THIPO3aTBOPA OOBIYHO CONMPOBOXKAACTCS TPOMKHUMH 3BYKAMHU.
[TprurHaMU CphIBa TUAPO3aTBOPA MOTYT OBITH: OOJIBITUE JITTMHBI U YKIIOHBI OTBOIHBIX
TPYOOIIPOBOJIOB OT CAHUTAPHO-TEXHUYECKHUX MPUOOPOB; HAPYIICHUE PAOOThl BEHTUIISIIMA
BOJIOOTBO/ISIIICH CETH TPH TIOMAJaHUH B BBITSHKHYIO YaCTh IIOCTOPOHHUX MPEAMETOB WIIH
oOMep3aHue BBITSHKHOM YacTH; HEOOJIBIION JUaMEeTpP CTOSKA; YaCTUYHOE 3aCOPEHUE CTOSKA,
MIPUCOCIMHECHHE CTOSIKA HIXKE OTCTYIIA.

Kananu3annoHHble ra3bl B OOJBIINX KOHIIEHTPALMAX TOKCHYHBI H B3PBIBOOIIACHBI, 0COOCHHO
IIPH TIOIAaIaHUH T'a3a U3 CHCTEMbI Fa30CHA0KCHHUS B BOJOOTBOIAIIYIO CETh. B CBS3H € 3THM
HE00XO0IUMO MTOCTOSHHO IMPOU3BOJIUTH OCMOTPBI M JTUKBHIUPOBATh HEUCIIPABHOCTH, CBA3aHHBIC
C OTCYTCTBHEM BOJIbI B THIPO3aTBOPaX U UX CPHIBOM.

JIJis ycTpaHeHHs IIyMa B KaHAJIM3aMOHHBIX TPYOOIPOBOIaX, 0COOCHHO IIaCTMACCOBBIX,
yCTaHABJIUBACTCS PE3MHOBAS MPOKJIAKA B MECTE KPCIUICHHS TPYOBI U CTOSIK IMTOKPHIBACTCS
3BYKOM3OJISIIIMOHHBIM MaTepuaioM. Bo3MoskHa 3aMeHa TpyO 13 OOBIYHBIX MaTepHajIoB TpyOaMu
U3 ITyMOTIOTJIONIAOIINX MaTePUAIIOB.

CucTeMbl MyCOpOYIaJICHHUS.

B cucremax MycoporpoBOJIOB YaCTO BCTPEUAIOTCS CIICIYIOIINE HEUCITPABHOCTH:

3acopbl TPYOOIIPOBOIOB;

e He repMeTn4HOCTB CTBOJIA MYCOPONIPOBO/IA U CTHIKOB;

e He repMernyHOCTh 3arpy304HbIX KJIAIaHOB;

e UIyM IpH paboTe MyCOpPONPOBOAA;

e HapyleHHe pabOoThl BEHTUJISLIH.

[TprurHOI MOsIBIEHUS 3aCOPOB CTBOJIA ABJISIETCS COPOC B MYCOPOIIPOBOJ KPYIHBIX OBITOBBIX
OTXOJI0B, a TAK)K€ MEJIKUX U MbIJIEBUAHBIX (Ppakinii. 3acOpbl MOT'YT 00Opa30BBIBATHCS MIPU
HECBOEBPEMEHHOM YyJJaJIeHUH OTXO0JI0B U3 MycOpocOOpHOH Kamepsl. Takxke 0JTHON U3 IPUYHH
00pa30oBaHMs 3aCOPOB SIBIISIETCSA HAIMYME Ha BHYTPEHHEN TOBEPXHOCTHU CTBOJIA
HIEpPOXOBATOCTEH, YCTYIIOB, PAKOBUH, TPELIMH U HAIUIBIBOB IIPU OTKJIOHEHUH CTBOJA OT
BEPTHUKAJIH.

ITpouncTka cTBOIA MyCOpPONIPOBOJIA OT 3aCOpa IPOU3BOJUTCS NIPOJIUBKOM B TeueHUE 1 MUH
BO/bI. [Ipy HEBO3MOKHOCTH yCTpaHEHHS 3aCOpa OINPENEIAETCs €r0 MECTOHAX0KIEHUE B CTBOJIE
Yyepe3 MPUOTKPBITHIN KOBII 3arpy304HOT0 KjlanaHa [0 HAJIMYHUIO TPOCca LIETOYHOTO y3I1a,
OITYIIIEHHOT'O JI0 3aC0pa, 3aTEM CHUMAIOTCSI COOTBETCTBYIOLIME KOBILY 3arpy304HbIX KJIAMIAHOB U
3acop yAaIAeTCsl BPYUHYIO ¢ IOMOLIbIO KPIOKOB MM CIIELUAIbHBIX MEXaHU3MOB.

He repmeTnuHOCTH CTBOJIA U CTHIKOB HA0JIFO/1a€TCs M3-32 HEKAYECTBEHHOI'O MOHTaXa U MJI0XO0Tr0
KperieHus. B mecte nmpoxojia cTBoJIa uepe3 KPOBIIIO MOXKET OBITh HE 00ecreyeHa
BOJIOHEIIPOHUIIAEMOCTh B PE3yJIbTaTe IJIOXOT0 MOHTaXKa WM MPHU OCAJKe 3JaHUs U TPYHTA.
N3-3a OTCYTCTBHSI 3BYKOU30JIUPYIOIUX YIIPYTUX MPOKIAJ0K BOSHUKAET IIyM IIpU paboTe
MYCOPOIIPOBO/A.

Taxk kak yaiie BCero B MycOpoIpoBoiax MpUMEHSIETCS €CTECTBEHHAs! BBITSYKHAS BEHTWIALNSA, TO



HapyleHne paboThl BEHTHIISALIUN MyCOPOIIPOBO/IA Yallle BCEro HAOII0AaeTCs B TEIUIBII IepHOA
roja. Jpyroi npuunHoii HapylieHust paboThl BEHTUIISLUY SBJISETCS HEAOCTATOYHAS BHICOTA
BBITSDKHOUM YacTH BEHTHIIILIMOHHON TPyObI Hal KpoBiiel. J{ns oOecrieueHus paboThl BEHTHIISALIUN
HE00X0UMO 000PYI0BATh BEHTUJISILIMOHHBIN TPyOONpOBOI 1e(PIEKTOPOM HIIM YCTAHOBUTD
BEHTHWJIATOD.

Oo6cy:xmaemMmbie BOIIPOCHI:

OcHOBHBIE 3JIEMEHTBI MyCOPOIIpOBOa?

Kakue ocHOBHBIE IpaBHiia IPHU MOJB30BaHUU MYCOPOIIPOBOAOM?

Jlyis Kakux 1eJei ycrpauBaeTcs Tpar B 1oy OyHkepa?

Jliig Kakux 1enei KianaHbl IPOMBIBAIOTCS OJIMH pa3 B HEAENIO, U Kakue TpeOOBaHUs
NPEIBSBISIOTCS MPH €r0 00CITYKUBAaHUU?

Kakue ocHOBHBIE 3aCOpBI MOTYT OBITH B MYCOPOIIPOBOJIE U IOYeMY?

[TpuumHBI 3aCOPOB TPYOOIIPOBOIOB CUCTEMBI BOJOOTBEICHHS?

B kakux cinydasx MpoucxouT 3aMep3aHie BOJIbl B KaHAJTU3aMOHHBIX TpyOax?

JIJis KakuXx 1eei Ha BEHTWISSIIHOHHBINA TPYOOIIPOBO YCTAaHABIUBAIOT IE(ICKTOPO
WJIU BEHTUJIATOP?

9. Kaxkue npu4yrHBI BBI3BIBAIOT HE TEPMETUYHOCThH CTBOJIA M CTHIKOB?.

el NS =

NG

IIpakTHyeckoe 3ansaTHE23
Tema: OreHKa TEXHHUYECKOTO COCTOSIHUS M SKCIUTYaTallMOHHBIX XapaKTEPUCTUK CHCTEM
BOJIOOTBE/ICHUS K MyCOPOY/IaICHHSL.
BHyTpeHHME BOIOCTOKH
Ilesb 3aHATHA: U3YYUTh BHYTPEHHHE BOJIOCTOKOB
Teoperuyeckas 4acThb:

BHyTpeHHHI BOAOCTOK MPOEKTUPYETCS HHIMBUIYATBHO TSl KaXKI0TO0 MHOTOITaXKHOTO JIOMa.
KoMMyHHKaI¥sI BBITOTHSIET BaKHEHIITYIO (DYHKITHIO OTBO/Ia aTMOC(EPHBIX OCATKOB C KPBIIIH
3JIaHUs1 HEMIOCPEACTBCHHO B JINBHEBYIO KaHAMM3aIMi0. [IOMUMO 3TOM MpsiMOii (QyHKITHH,
BHYTPEHHHUE BOJOCTOKH 3[IaHHI BBIMOJHAIOT Psi/T KOCBEHHBIX 33/1au:

e CHCTEMa IPeNOTBpaIlacT Pa3MbIBBI TPYHTA Y OCHOBAHUA CTPOCHUS, COXPAHAET
[IEJIOCTHOCTh (PYyHIaMEHTa;

e OTBOJI CTOYHBIX BOJI HA 3HAUUTEJILHOE PACCTOSTHUE OT 3aHMsI, HE TI03BOJIIET IOTOKaM
BO/Ibl HETaTUBHO BO3/IEHCTBOBATh HA TPOTYApHOE MOKPBITHE (ac(abT, MIIUTKY);

e CKpBITHIE IIOTOKHU HE BO3JACHUCTBYIOT HA CTEHBI U UX OTAEIOYHOE ITOKPBITHE, COXPaAHSS
BHEIIHUHN BUJI CTPOEHUS U OJIAarONPUATHBIN PEXXUM BIaXXHOCTH CTEHOBOTO MaTepHaa;

e OTCYTCTBHE HEOOXOIMMOCTH pa3MelaTh BOJOCTOKH Ha (hacagax JoMa, TO3BOJSET
COXPAHUTh WUJICAIIbHBIM BHEITHUN BUJ CTPOCHUSI.

CkpbITasi, BHYTPEHHSS CUCTEMA BOJJOOTBO/IA MTO3BOJISIET COXPAHUTD OJIaronpusiTHIN
MUKPOKJIMMAT B KBAPTUPAX MHOTOKBAPTUPHBIX 3aHi. KOMMyHHKaIMs NpOAISET )KU3HEHHbIN
LUKJI CTPOEHHUSI, HE TI03BOJISISl CTOKAM MaryoHo BO3/IEHCTBOBATh Ha (DyH/IaMEHT, cTeHbl. OJHaKo
CTOUT IMOHUMATh, YTO JIOMYIIEHHbIE IIPU MOHTAXKE OMIMOKU MOTYT HE TOJILKO HApYLIUTh

3¢ (HEeKTUBHOCTH pabOThI MHKEHEPHON KOMMYHHUKAILIMU, HO U IPUYMHUTD CYILIECTBEHHBIN Bpea
CTPOEHUIO, MPUBECTH MHOTOATAXHBIHN JIOM B HETOJIHOCTh. FIMEHHO O3TOMY Bce paboThI 110
YCTaHOBKE BHYTPEHHET0 BOJAOOTBO/IA IOJKHBI POBOAUTHCS MPOPECCHOHATIAMU B COOTBETCTBUU
C aPXUTEKTYPHO-CTPOUTEIILHOU JOKYMEHTALUEH.



Knaccn(bm(aum{ BHYTPCHHCT'O BOOOOTBOAA.
B CTPOUTECIIBCTBEC BBIACIIAOT ABA BUJla BHYTPCHHETO OTBOJA JIMBHEBBIX BOJ C KPbIII
MHOT'OKBAPTHUPHBIX TOMOB:

e CaMOTCYHasd,

e cu(OHHO-BaKyyMHasl.

Camoteunass cucrema sBisercss npoctoil. OHa mpeacTaBlieHAa BOPOHKOM, KOTOpas
HAXOJUTCS HEIOCPEACTBEHHO HAa KpBIIIE, U CTOSKOM, II0O KOTOPOMY CTEKAaeT BOJA C KPBIIIHU
BEPTUKAJIBHO B JIMBHEBBIM KOJUIEKTOP. Takoil BHYTPEHHUN BOJOOTBOJ OTIMYACTCS HEBBICOKOU
IPOIYCKHONW CHOCOOHOCTBIO, MOCKOJBKY BOJAa B HEro IOMAJaeT B CMECH C BO3JYyXOM. OJTa
0COOEHHOCTh CHCTEMBI SIBJISIETCS] €€ HEZOCTATKOM, H3-3a KOTOPOTo TPeOyeTcss MOHTaXK OOJIBIIOTO
KOJINYECTBA BOJOOTBOOB, C YBEJIMYEHHBIM IUAMETPOM TPYOBI.

CudoHHO-BaKyyMHBI BHYTPEHHUH BOJOOTBOJ Onarojaps CBO€H KOHCTPYKIIUU
IO3BOJISIET  OJIHOCTBIO  3allOJIHATH TpyObl JuBHeBOW Boaoil. Cucrema mnpejacraBieHa
KOMIUIEKCOM  BOJOCOOPHBIX BOPOHOK, KOTOpBIE COEIUHSIOTCA KEJI0O0aMM B  €IUHBIN
TOPU30HTAJIbHBINA BOJAOCTOK. B CBOI0O ouepesnb, rOPU30HTANBHBIM Yy4acTOK TpyObl IpU MOMOIIU
KOJIEHA MEPEXOJUT B BEPTUKAIBHOE MOJI0KEHHE. Boa moce nonajganus B BOAOCTOK JABUKETCS
HOJl BO3ACHCTBUEM pa3psDKEHUs, 3aloiHAsg Bechb 00beM TpyObl. DTO MO3BOJSET YBEJIUYUTH
IIPOIYCKHYIO CIIOCOOHOCTh CHUCTEMBI, YMEHBLIUTh KOJMYECTBO BOJIOCTOKOB, COKpalias
(buHaHCOBBIE 3aTPaThl HA MAaTEPHAIbl U MOHTAXKHbIE PAOOTHI.

Koncrpyknus Bo1oorBoa
BonooTtBon npeacrasisieT co0oi B3auMOIeHCTBHE HECKOJIBKUX 3JIEMEHTOB:
e BOpPOHKAa, HAXOJAIIASCS Ha KPBILLIE U HENOCPEICTBEHHO OCYLIECTBIIAIONIAs IPUEM BOJIBI.
[ToapoOHOe onMcaHue ee 3JeMEHTOB IPUBEICHO HUXKE B CTaThE;
e keno0a JUIsl [10JIBO/Ia CTOKOB K BOPOHKAM PacCIOI0KEHbl TOPU30HTAIBHO B INIOCKOCTH
KPBILLN;

° TPY6BI JJId OTBOJAA BOJBI,
e BCPTHUKAJIbHBIC CTOSKH,

e BBbIIIYCKH, KOTOPBIC YCTAHABIMUBAIOT Y OCHOBAHUA CTOAKA. Onu CJIy’KaT IJis1 OTBOJia BOJbI
OT 31aHUs B HHBHCBBIﬁ, KaHaJIW3alMOHHBIN KOJUICKTOP;

e  KpETEexXHu.

CTouT OTMETUTh, YTO BCE 3JEMEHTHl KOHCTPYKIMH JOJDKHBI pacIoyiaraTbCsi BHYTPHU
OTaIUIMBAEMOMN 30HBI, B CTEHAX JMOO BHYTPEHHEM MpPOCTpaHCTBE 31aHuil. Takas Mepa MO3BOJIUT
UCKJIIOYUTh IPOMEpP3aHUe CHUCTEMbl B 3UMHHUM IMEPHOJ U YCTPAHUT HEraTUBHOE BO3JEHCTBUE
aTMOoc(epHBIX (aKTOPOB (TeMIepaTypHble KoieOaHHsl, BO3AECHCTBUE COMHEUHBIX JIyyel u T. 1.)
Ha D3JIEMEHTbl KOHCTPYKIMU. B MHOTrOKBapTHpPHBIX JOMax CTOSIKM BHYTPEHHETO BOJOCTOKA
paloOHaIbHO Pa3MEIATh B BEHTUISIIMOHHBIX WM KaHAJIU3AL[MOHHBIX I1aXTaXx.

BopoHka BHYTpEHHEro BOJOOTBOJA MPEACTaBIsET cO00l COOPHYIO KOHCTPYKIHIO, B
KOTOPOM MO>KHO BBIACTUTH HECKOJIBKO 3JIEMEHTOB. BuieTh MX MOXKHO Ha (JOTO HUXKeE.

Takass BOpOHKa NpeNOTBpAIlAET IOMNAaJaHHE COpa B CUCTEMY BOJOCTOKA, YCTPaHSET
U3JMIIKA BO3/yXa, Ul TOJIHOLIEHHOTO 3arlOJHEHUs] TpyObl CTOKaMH, 3alllMIIAaeT KPOBEIbHOE
MOJIOTHO OT MPOTEKaHUM, MPeJOTBpaIlaeT mpoMep3aHue cucreMbl. Hapymenus u u3MeHeHus B
NPUBEJICHHOM KOHCTPYKIIMM BOPOHKHM MOTYT IOBJeYb COOM B paboTe CHCTEMBI BHYTPEHHEIO
BOJIOOTBOJIA, CTaTh MPUYMHON TE4YM KPOBIM M, KaK CJEJCTBUE, IMOPYM HMMYILIECTBA >KHUIIBLIOB
MHOT'03TaXXHOTO JJOMA.

JUis MOHTaXka CTOSIKa WCIIOJIB3YIOT TpYyObl M3 IUIACTUKA, OIIMHKOBAHHOW CTallH,
OLIMHKOBAHHOM CTaJIM C MOJIMMEPHBIM MOKPBITUEM WM U3 CIUIaBa MEIU C LIUHKOM U TUTaHOM.
CTOUT OTMETHUTD, YTO CaMbIM JICIIEBBIM BapUAHTOM SIBJISETCS IUIACTUK, OJHAKO, IO TEXHUYECKUM
XapakTepUCTHKAM 3TOT MaTepuai ycrymnaer aHaimoram. Juametp TpyOsl MoxkeT ObiTh 100, 140,



180 mm. Be1bop 3TOrO0 mapamerpa 3aBUCUT OT IUIOIIAAN KPOBJIH, KOJIMYECTBA YCTaHABIMBAEMBIX
BOJIOOTBOJIOB, 00bEMa OCAJIKOB, TUIIA BHYTPEHHET0 BOJOOTBOAA. BepTUKanbHbIN CTOK COOMpAIOT
U3 3BEHbEB, JUIMHA KOTOpBIX paBHa 700 6o 1380 mm.

O0s13aTeNbHO CIIEYET YyUYUTHIBATh BaKHBIE MOMEHTBI:

e OJMH BHYTPEHHHH BOJOCTOK MOXET OOCIIY>KUBATh YYaCTOK KPOBJIH, IO TUIOLIAA PABHBIN
He Gonee 250 Mm%

e  KpBIlIa JJOJDKHA OBITH YCJIOBHO IMOJIENICHA HAa YYACTKH, KaX/IbIi U3 KOTOPBIX 0OCITYKUBAET
0JlHa BOPOHKA. PeKoMeH1yeMblil YKIIOH KPBIIIM B CTOPOHY BOPOHKHU 1-2 cM Ha | M;

e B IIPOOECCC MOHTAXKaA BHYTpeHHeﬁ CUCTCMBbI BOJJOOTBO/JZId, BCC DJICMCHTLI CJICAYCT
repMeTU3UPOBATD,

e MaTcpuall KpCIICIKHbIX z[eTaneﬁ JOJDKCH COOTBCTCTBOBATH MATCpUAITy, U3 KOTOPOI'O
BBIIIOJIHCHBI OCHOBHBIC 3JICMCHTHI,

e Ha TpyOax CTOsIKA CIEAYET MPETyCMOTPETh PEBU3HUH, KOTOPBIE 00JIeTyaT 00CITyKUBAHHE
CHUCTEMBI;

e 3allyCK BHYTPEHHEI0 BOJOOTBOJIA IOJKEH MTPOBOAUTHCS TOJIBKO MOCIIE COOTBETCTBYIOIIMX
HUCIILITAHUH.

BHYTpeHHI/Iﬁ BOJIOCTOK SIBJISIETCSI HEOTHEMJIEMOM YaCThIO MHOTI'OKBAPTHPHBIX U IIPOMBIINIICHHBIX
3JaHUH. OTta cucreMa OTBCACHUA CTOKOB 3apCKOMCHAOBAJIa cebs xak BBICOKOHAACKHAasd,
S(b(l)eKTI/IBHaH, JOJITOBCYHAas. BHyTpeHHI/Iﬁ BOJOOTBOJ ITO3BOJISICT COXPAHUTDb KA4YCCTBO U
HaACKHOCTb q)yHI[aMCHTa, YCTPAHUTDL Pa3MbIBbI I'PYHTA, IIOBPCIKIACHNA CTCHOBOT'O U IOPOKHOI'O
IMOKPBITHS.

BHyTpeHHHe BOJOCTOKHM, KaK TMpaBUJIO, YCTPAUBAIOT B BHUJAE TIOJBECHBIX CETEH,
OTBOJAAIINMNX AOXKIACBBIC BOJAbLI OT BOPOHOK K CTOSKaM. He paspeumracTCd IMPOKJIaJAbIBATh
MOJIBECHBIE TPYOOIPOBOABI HaJ 00OPYIOBaHHEM M MPOAYKIIHEH, HE JOMYCKAIOUTUMH TOMaaHus
Ha HuX Biard. Eciu YCTPOI\/'ICTBO IMOABECHBIX BOJOCTOKOB HEBO3MOXKHO, TPUHUMAIOT IMOJA3CMHYTO
MPOKIAAKY BOJOCTOYHBIX CETe M BBIMYCKOB. [loa3eMHBIE BOJOCTOUHBIE CETH CIyXaT MaJis
OTBOJa JOXIACBBIX BOJA OT BOAOCTOYHBIX CTOAKOB WU IJIA O6’I)€,Z[PIH€HI/I$I HECKOJIBKHUX CTOAKOB C
YCTPOMCTBOM OIHOTO BBIMycKa. OTBOAHBIE TPYOONIPOBOBI OT BOPOHOK MOXHO MPOKJIA/IbIBATh B
YCpAavYHbIX MOMCIICHUAX, TCXHUYCCKUX 3TAXKaX, MMoJABajiax, IMOAMNOJbAX U B ITPYHTC.

MuHuManbHbIE YKIOHBI TPYOOIIPOBOIOB ClIEAyeT MPUHUMATh PABHBIMHU: JUIS TIOJIBECHBIX
TpyoompoBooB — 0,005, nns MOAMONBHBIX TPYyOONMPOBOJOB — AHAJIOTHYHO YKJIOHAM
TpyOOINPOBOIOB BHYTPEHHEH KaHATU3AIINH.

Crosxu BOAOCTOKOB B OTAINIMBACMBIX IMOMCHICHUAX PECKOMCHAYCTCA pacnojaratb Baain
OT HApYXHBIX CTEH JUIsl 00ecledYeHHs] eCTECTBEHHOW BEHTHIIALIMK CTOSKOB M BO H30€kKaHue
o0JieieHeHUsl BOPOHOK B BEPXHHUX Y4acCTKaX BOJOCTOYHBIX CTOSIKOB.

BogocTouHble CTOSKM yCTaHABIWBAIOT Y CTEH, MEPETOPOAOK WIM KOJIOHH U3 pacdera
YMEHBIIEHUS JTTMHBI MPOKJIAIKH ITOJJ36MHONU BOJJOCTOYHOM CeTH B 31aHuH. CTOSKH pacIoiaraloT
OTKPBITO WM B 0OOpo3max CTeH, B KopoOaXx W MIaxTax, MpeaycMaTpuBas y pPEBH3UN
OTKPBIBAIOIIHUECA JIBCPKHU.

B kuIBIX 3MaHUAX CTOSIKM BHYTPEHHUX BOJOCTOKOB, KakK TMPaBUJIO, pacrojaraimT B
JICCTHUYHBIX KIIETKax y CTCH, HCCMCXKHBIX C XHWJIBIMU KOMHAaTaMHW, ¢ MHHUMAJBHBIM YHCJIOM
u3ruboB M TMOBOPOTOB. Ha crosike NomkHA OBITH YCTaHOBICHA PEBU3HSI HA HIDKHEM JTaxe
3JaHMs, a IIpU HAJIWYHUU OTCTYIIOB — TAKXKC HaZ OTCTYIIaMH.

JlJis TPOYMCTKYU MOANOIBHONM BOJOOUMCTHONW CETH PEBU3HMH WJIM MPOUYUCTKU Pa3MEIatoT
B MCCTax HN3MCHCHHUSA HaIIPaBJIICHHUA JIMHUHA 0oJjiee 4eM Ha 1501/1 Ha OpsAMBIX YJaCTKax Ha
paccrosiuuu He Oosiee 30 U ogHA OT Apyroil. PeBu3um crieayeT ycTaHaBIMBATh B PEBU3MOHHBIX
Kosoanax. /s mpoYrCcTKH CeTH BHYTPEHHUX BOJOCTOKOB YCTAHABJIMBAIOT PEBU3UHU, IPOUUCTKH



U CMOTPOBBIC KOJOALBI. PeBM3MM M MPOYMCTKH pa3MEMIaloT B MecTaxX, YHOOHBIX I HX
00CITy)KHBaHUS.

Bbinycku BHYTpEHHUX BOJOCTOKOB JOIYCKAE€TCsl IPUCOEANHSITH K HAPY’KHBIM CETSIM Kak
0e3 mepemajga, Tak ¥ c nepenagoMm. [lisg BHYTPEHHHX BOJOCTOKOB HAJJIEKUT INPUMEHATh
IUIACTMACCOBBIE, AacOECTOLIEMEHTHbIE M YYryHHBIE TpyObl. Ha TOpM30HTAIBHBIX MOJBECHBIX
JUHUAX TNPU HAIWYMKM BUOPALMOHHBIX HArpy30K JOIYCKaeTcs HMPUMEHEHHME CTaJbHBIX TPYO.
MakcuManbHbI JUaMETp MOJBECHBIX BOJIOCTOKOB peKOMeHyeTcss npuHUMath 300 MM.

JU1i BOJIOCTOUHBIX CTOSIKOB M OTBOJHBIX TPYOOIIPOBOJOB CleAyeT NMPUHUMATh TPYOBI,
BBIIEP)KUBAIOIINE TUAPOCTATUYECKOE JABJIEHUE IIPU 3acopax MU IepenoiHeHusax. Juamerp
CTOSIKa, K KOTOPOMY IPUCOEAMHSAIOT OJMH WJIM HECKOJBKO IIOJBECHBIX TpPYyOONpPOBOJOB,
NPUHUMAETCS] He MEeHee HauOOJIBIIEero AUaMeTpa MOABECHOTO TPYOOIpOBOA.

PacueT BOIOCTOKOB.

Pacuet BHYyTpEeHHHUX BOJIOCTOKOB CBOJIUTCS K OIPEAEICHUIO PACIETHOTO pacxoa
JIOKJIEBBIX BOJ] M IIPOBEPKE MPOITYCKHOM CIIOCOOHOCTH OTEJIBHBIX YYaCTKOB CETH.
PacyerHblif pacxon A0kAEBBIX BOX Qpacy, J1/C, C BOMOCOOPHOH mIOIAIU HOJKEH
OIIpEETATHCS 110 popMyTam:
JUIS. KPOBEJIb C YKJIIOHOM MeHee 1,5% BKIIOUUTENBHO

F.q,
Q.=

100007
(7.1)
ON9 KpoBesib € YKI0HOM 1,5% un 6onee
P'Q:
Qp&r—l = AmAn
10000
(7.2)

[TponyckHy10 CIOCOOHOCTh BOJOCTOYHBIX TPYO OMpPENENSIOT MPH CAMOTEYHOM PEXUME
mo TeMm ke ¢opMmysaM, UYTO W TMPOMYCKHYI CHOCOOHOCTh KaHaJIM3allMOHHBIX Tpyo. B
3aBUCUMOCTH OT IPUHATOM CXEMbI U KOHCTPYKIIUU CETU BHYTPEHHUX BOJAOCTOKOB MX OTAEIIbHbBIC
AIIEMEHTHI MOTYT paboTaTh KaK B HAlOPHOM, TaK M B CaMOTEHYHOM pexume. HamopHblil pexum
MOKET BO3HHKHYTH B TPyOOMpOBOJaX B TeX Clydyasx, KOTJa BBICOTA CJIOSl BOJBI Ha KPOBJIE
3/IaHUSI TIPEBBICUT HEKOTOPYIO KPUTHUUECKYIO BETUUNHY, TIPH KOTOPOM HE TIPOUCXOIUT TPOPHIBA
BO3/1yXa CHapyXH B TPyOOIPOBO/ BOJOCTOKA.

[Tpu sToM Bech neiicTByrommii Hanop H pacxoayercs Ha mpeo1oiIeHrne THAPABINYECKUX
CONPOTUBIICHUNA TPHU JBUKEHUU KUAKOCTH OT BXOJa B BOPOHKY JO BBINTyCKa B KOJOAel (WU
IPU OTKPBITHIX BBIIYCKAaXx — JO H3JIMBAa CTOKOB Ha OTMOCTKY OKoJIo 37aHus). PacuerHoe
HaATMoJTHEHHEe TPYO BOJOCTOKOB, paboTarolieM Ha HAMOPHOM peXHME, CIeNyeT MNPUHUMATh
paBHBIM 1, paboTaronux Ha camoTedHoM pexkume — 0,8.



MaxkcuManbHBIA (KpUTHYECKUH) pacxond, (JI/c), KOTOpBIH NpOmycKaeT cucrema 0e3
MOBBILICHHUS] YPOBHS BOJBI HaJl BOPOHKOW MpPHU HANIOPHOM DPEXKUME, CIEAYeT ONpPENeNsTh IO

dbopmyie:

(7.4)

rae H — pacnonaraemslii Hanop, NpUHAUMAEMBbIA PAaBHBIM PA3HOCTH T'€OMETPUYECKUX
OTMETOK KpPOBJIM Y BOPOHKH K OCH BBIITYCKa WM OCH CAaMOTEUHOT0 TPyOOIpoBOa, M;

So — MoJIHOE COTIPOTHBIIEHUE CUCTEMBI, PABHOE CYMME COIIPOTHBIICHUH TPEHHUIO 1O JJTNHE
BCEX YYaCTKOB TPYO M MECTHBIX CONPOTUBIICHUHN (PAaCOHHBIX YacTel TpyO, BKIOUas
COIIPOTHBIIEHUS BOPOHKH M BBITYCKa, M C2/11°,

[TonHOE CONPOTUBIICHUE CUCTEMBI OIPEEIISAOT IO (hopMyIIe:

Sy =A-L+A, T

F

T

*

(7.5)

rae A — yaeabHOe CONpOTHUBIIEHHE TPyOOIIPOBOAOB TPEHHIO, ONpeaessieMoe 1o Tadi. 6.2,

B 3aBHCUMOCTH OT THIIa TPYO U UX TMaMETPa;

L — nmuHa TpyOOnpoBOOB, M;

Ay — yIeTbHOE MECTHOE COTIPOTUBIIEHUE, OTIpEIesieMoe 1Mo Tao. 6.3;

> &~ cymMMa MECTHBIX CONPOTHUBIIEHUH B cUCTeMe (BKJIIOUYasi BXO/ B BOPOHKY M BBIITYCK),

ornpezaenseMbIx 1o tadiu. 7.4.

rae F — BogocGopHast miomanb, M2 (20 — HHTEHCUBHOCTH O, J1/c, ¢ 1 ra (Mis JaHHOM
MECTHOCTH), MNPOJOJKUTENbHOCThI0 20 MMH. TpU NEpUOAEe OAHOKPATHOTO MPEBBIIICHUS
pacyeTHOM MHTEHCUBHOCTH, paBHOH 1 roay (mpuHumaemas corsacHo puc. 6.1 CHull 2.04.03-85
Kananuzanus. HapyxHbie ceTu U coOpyX eHHs); s — HHTEHCUBHOCTh JOX[4, J/c, ¢ 1 ra (mns
JTAHHOM MECTHOCTH), MPOAOIDKUTEIBHOCTBIO 5 MUH. MPH MEPUOJE OJHOKPATHOTO NMPEBBIIICHUS
pacueTHOW MHTEHCUBHOCTHU, paBHOM | roay; onpenensemas o Gpopmyie

qi =4". qgﬂ 2
(7.3)

re n — napaMmerp, npuHuMaemslii corsiacHo puc. 7.2 Cuull 2.04.03-85 Kananu3zanus.
HapysxHbIe CETH U COOPYKEHUS.
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Puc. 7.1. Cxema BHyTpEHHET0 BOJIOCTOKA: | — BOPOHKA; 2 — BOJIOCTOUYHBIN CTOSK; 3 —
KpEIUIEHUs CTOSIKA U BBIITyCKa; 4 — riib3a, 3a4€KaHEHHAs CMOJIIHOM MPSAJbIO; S5 —
LIEMEHTHasl IITyKaTypKa.
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Puc. 7.2. BopoHka JIMBHEBOW KaHAIM3aUUU: | — IUIaCTHHA KpeTieHust; 2 — ¢uiaHen
BOpOHKH; 3 — 60T M10; 4 — cTosik; 5 — pemieTka.




3aganme:

[Ipou3BecTr pacyeT BOIOCTOKOB ISl KPOBIIM 3/IaHHS

1 BapuanT momaab kposiu 3aanust 150 kB.M. 1. EccenTyku.
2 BapuaHT miomaas 3aaHus 80kB.M. r.MuH. Bojbl.

IIpakTHyeckoe 3anATHE 24
Tema: OrieHKa TEXHUYECKOTO COCTOSIHHS M DKCIUTYyaTallUOHHBIX XapaKTEPUCTHK CUCTEM
BOJIOOTBEJICHUS U MYCOPOYIAICHUS.
Cpoxku NMpoBeACHUS TEKYIIETO M KalUTAJIbHOTO PEMOHTOB CHCTEM BOJIOOTBEICHUS U
MYCOPOY/IaJICHHUS.
Leab 3aHATHSA: U3YUUTh CPOKH IIPOBEICHUS TEKYIIErO U KAUTAILHOTO PEMOHTOB CUCTEM
BOJIOOTBEJICHUS U MYCOPOYIaJICHHUS.

Teopernveckas 4acTh:
Texkymuii W KanmWTaJbHBIH PEMOHT CHCTEM BOJIOOTBEACHUS W MYCOPOYJAJCHUSI.
[Ipy mpoum3BOACTBE KANUTAIBHOTO PEMOHTAa HMHXCHEPHOTO  OOOpPYIOBAaHHS  CHCTEM
BOJIOOTBEICHHS u MyCOpOyAaIeHUs BBIITOJIHSIOTCS cleayoIue paboTHI:

1. ymioTtHeHHWe coeuHEHUM

2. yCTpaHEHHE Teuu

3. ykperieHne TpyOompoBoOaOB

4. cMeHa OTJIeNIbHBIX Y4aCTKOB TPYOOIIPOBOIOB, (DAaCOHHBIX YacTel, CU(OHOB, TPAIIOB,
pEeBU3UI,

5. THAPaBINYECKOE UCIBITAHHE CUCTEMBI

6. JTUKBHUIALUS 3aCOPOB

7. TPOYMCTKA JABOPOBON KaHAIM3ALMU, JPEHAXa

8. TpOMBIBKA CUCTEM BOJIOOTBEICHUS

9. peryaupoBaHHE, pEMOHT U 3aM€Ha CMBIBHBIX IOIIIABKOBBIX KPAaHOB

10. ykperuieHue pacmaTaHHBIX CAHUTAPHO-TEXHUYECKUX MTPHOOPOB

11. 3ameHa OTJIeNIbHBIX CAHUTAPHO-TEXHUYECKUX MPHOOPOB

12. oGopynoBanue cucTeMaMy KaHAIM3AIUH U MyCOPOIIPOBOIOB, CHCTEMaMHU
ITHEBMaTUYECKOI0 MyCOPOYAAJIEHUS B IOMaxX ¢ OTMETKOMN JIECTHUYHOM IUIOIIAIKH
BEPXHETO0 ATaxka 15 M U BbIIIE.

B cucremax BogooTBEACHUS U MyCOPOYIaJI€HHS IIPOBEPSIFOTCS CAEAYIOLIUE TapaMETPBbI:

KoHcrpykunn n O6beM n3mMepeHuit Meronsl u cpencTa
U3MEPSIEMBIN ITapaMeTp KOHTPOJIA

Cucrema KaHaJIN3aUMU, BHYTPEHHUX BOJOCTOKOB, MYCOPOYIaJIeHHs
VYKJI0HBI TpyOONIPOBOAOB B KOHTPOJIBHBIX KBApTUPaX  YPOBEHH (YKIOHOMED)

KaHaJIn3auu M TIOMEIIEHUSX, B TV 25-11-760-72



TEXHUYCCKOM ITOAIIOJIBE

BeprukanbHoCTh CTOSIKOB B KOHTponbHBIX KBapTUpax  OTBeC cTanbHOU

U CTBOJIOB Y IOMEIIEHUSX, B CTPOUTEIIbHBIH
MyCOPOIIPOBOIOB TEXHUYECKOM

nojmnoine, Ha gectuuuneix  ['OCT 7948-80
KJIETKax

Bricora BeITsKHOM yactn ~ Ha kposie JIuneiika I'OCT 427-75,

CTOSIKOB H CTBOJIA pynerka 'OCT 7502-80

PesymnbTarel 00cie10BaHUS TIPEIBSIBISIFOT B CIICAYIONIEM BHJIC:

1. KoHCTpYKTHBHBIE OCOOCHHOCTH CHCTEMBI

2.J1eeKThI CHCTEMBI.

[Tocie MOHTaXka U KalMTaIbHOTO PEMOHTA CUCTEMbI KaHAIM3aIlK, BHYTPEHHUX BOJIOCTOKOB U
MYCOPOITPOBOIOB ITPOBEPSIOT HA COOTBETCTBHUE MPOCKTY U TPEOOBAHUSIM:

B cucremax BoIOOTBEICHUS:

e JICHiCTBHE CAHUTAPHO-TEXHUYECKUX MPUOOPOB U apMaTypbl (CMBIBHBIX KPAHOB);

e COOTBETCTBHE YKIIOHOB IIPOCKTHBIM 3HAYCHUSM;

e TOPHU3OHTAJIBHOCTb YCTAHOBKHU U HAACKHOCTD KPCIIJICHHUA CAHUTAPHO-TCXHUYCCKUX
npubopoB;

e MPSMOJIMHEHHOCTh MPOKIIAAKU TPYOOIPOBOIOB M HAJIEKHOCTh UX KPEIUICHNUS;

e IIPABUWIBHOCTb YCTAHOBKH U Ka4E€CTBO 3aJCIIKU TPAIIOB;

(] BBICOTA BBITSDKHOM YacTH KaHaJIN3allTMOHHOI'O CTOSKA Hal KpOBJ'IeI\/JI;

e TEPMETUYHOCTH CTBIKOBBIX COCIVHECHUM;

(] BCPTUKAJIBHOCTH CTOSIKOB,

e COCTOSIHHE CAHUTapHO-TEXHUYECKUX NMPHOOPOB; 68 cucmemax HympeHHUx 000CHOKO8:

e JKCCTKOCTb U TCpPMCTUYHOCTDL KPCIUICHUA BOAOCTOYHBIX BOPOHOK B MECTC COIIPSKCHUSA UX
C TUAPOU3OIALIUOHHBIM KOBPOM;

e MPaBUWIBHOCThH YKJIOHOB TPYOONPOBO/IOB;

e  HAJEXKHOCTb KpEIUIEHUS TPYOOIIPOBOJIOB;

(] BCPTHUKAJIBHOCTH CTOSKOB,

e TEPMETUYHOCTb CTBIKOBBIX COCIMHECHUM;

e  OTCYTCTBHUE 3arpsi3HECHUI.

B cucremax MYCOpOYyAaJICHHUA:

e  (YHKIMOHUPOBAHUE BHITSXKHOW BEHTUISILIMM MYCOPOIIPOBO/IOB;
e IUIOTHOCTH 3aKpBITHUS 3arPy304YHBIX KJIAIIAHOB;

e HAIMYHE PE3UHOBBIX NMPOKIAI0K;

e TEPMETUYHOCTb CTBIKOBBIX COCIMHECHU;

e  BEPTUKAIBHOCTBH CTBOJIA MyCOPOIPOBOJA;

e BBICOTA BHITSDKHOW YaCTH BEHTHJIALIMOHHOM TPYOBI HaJ KPOBJIEH;



(] pa60Ta NOABEMHBIX MEXaHNU3MOB.

KanuTanpHblil peMOHT HHXEHEPHOTO 000PYAOBAaHHS CUCTEM BOJOOTBEACHUS U
MyCOpOyAajeHHs MPOU3BOAUTCA IpH pusnueckoM uzHoce 61% u Gosee B 3aBUCKMOCTH OT
IPOJODKUTEILHOCTH KCIUTYaTallMK 10 KalUTaJIbHOTO PEMOHTA.

[Tocrne BBINONHEHUS PEMOHTOB MPOU3BOAUTCS UCIIBITAHUE CUCTEM BOJOOTBEICHUS, BHYTPEHHUX
BOJIOCTOKOB U CUCTEMBI MyCOPOYIaJI€HUS] B COOTBETCTBUM C METOJUKOM.

3aganue:

1.ITpousBecTy OLIEHKY TEXHUUYECKOTO COCTOSIHUSI CHCTEM BOJIOOTBEICHUS U MYCOPOY/IAJICHHUS .

1 BapuaHT — yueOHOTO KOpmyca Ne7 KoJieka,

2 BapuaHT — y4eOHOro Kopiryca Ne§ kosuiemxka.

IIpakTHyeckoe 3ansitue 25
Tema: OreHKa TEXHUYECKOIO COCTOSHUS M SKCIUTYaTallMOHHBIX XapaKTEPUCTUK CUCTEM
OTOIUICHHUS
CXeMbl U JIEMEHTBI CUCTEM OTOILICHHUSL.
Heapb 3aHATHA: U3YUUTh CXEMbI U 3JIEMEHTBI CUCTEM OTOIJIEHMSL.

TeopeTuyeckas 4acTh:

Cucrema OTOIJIEHUS 3TO: KOMILUIEKC 3JIEMEHTOB, IPEJHA3HAUYCHHBIX JJIs TIOJYYEHHUs, IEPEHOca U
nepeaayn Teria B ooorpeBaemplie nomenieHnst. CuctemMa OTOTUICHHSI COCTOHT U3:

1. 'eneparopa Teruia.

2. TernnmonpoBOI0B.

3. OTonuTenbHBIX MPHUOOPOB.

I'enepaTop TemJia ciyXKuT AJis OTYyYEHUS TEIUIOTHI U NEPEIaYu €€ TEIIIOHOCUTEIIIO.

I'eneparopamu TEIlJIa MOTYT CIIYKUTh:
1. Korenbnble yctanoBku Ha TOC, KOC.
2. [eun.

Tpybonposoost ¢ 3anopHo-pe2ynupylowel apmamypoti TpeAHa3HAYeHbl s TOABOJA
ropsiaeil BOJBI OT TeHEpaTopa TEIIOTHI K OTOMUTEIEHBIM TPHOOpPaM U OTBOJIA OCTHIBIIICH BOBI B
TeHepaTop TEIUIOTHI TUIs MOBTOPHOTO Harpesa. BeprukansHbie TPYyOBI
Ha3bIBAIOTCS CMOAKAMYU, TOPU3OHTANIBHBIE — Ma2ucmpansamu, Win eemesamu. KopoTkue ydyacTku
TpYyO, COEIUHSAIONINE CTOSAKH M BETBH C OTOMUTENHLHBIMU IPUOOPAMHU, HA3bIBAIOTCS HOO0BOOKAMU.

OtonurenpHbIE MPUOOPHI — CIYXKAT JIA NEpeaadyd Teruia OT TEIJIOHOCHTENs BO3AYXY
OTAITUBAEMBIX TOMEIIeHUH. VX yCTaHaBJIMBAIOT TOJ OKHAMH W B YIJIaX HapyXHBIX CTCH.
OCHOBHBIMHU TUTIAMHU OTOMHUTENBHBIX TPHUOOPOB ABISAIOTCS: PAAHATOPHI, KOHBEKTOPHI, peOPUCTHIC
U TJIAJIKKUE TPYOBI.

B  kauecTtBe OTOMHUTENBHBIX TPUOOPOB  HAIIe BCETO  HCIOIB3YIOT Y)2YHHbIE
paouamopbl, COCTOSIIIINE M3 OTIENIbHBIX CEKUUH, COEAMHEHHBIX MEXIy CO00H, U cmanbHbule
nanenvbHble paouamopsl, U3TOTOBISEMbIE MYTEM IITAMIIOBKH CTEHOK W3 JIMCTOBOHM CTalmm ¢
MOCJIETYIOIIIUM COSTMHEHHEM UX CBApKOH.

B cucremax BOJSHOTO OTOIUIEHUS HCIOJB3YIOT CTAbHBIE WU IUTACTUKOBBIE TPYOBI.
CranpHble TPYOBI COSAMHSIOT ITYyTEM CBapKH WM TIpH ToMormu ¢uianies. st yMeHbIIEHUS
MOTEPh TEIUIOTHl B TPYOOMPOBOAAX MX TEIUIOM30NUPYIOT. [ImacTukoBbie TpyOOIPOBOABI UMEIOT
CIIeMYIONIE TPEUMYIECTBA TEpe CTATbHBIMU: HEOOJBIION yIENbHBIH BEC, YCTOWYUBOCTH K
MEXaHUYECKUM BO3JICHCTBUSAM, KOPPO3WHU, NEHCTBHIO TOPSYEH BOJBI, BBICOKAS MPOYHOCTH,
OosbIIoil cpok cimykObl (Oomee 50 ner), TpyOBI MOXKHO COEAWHSATH MEXAY COOOW IyTeM
CKJICUBAHUS, CBAPKH UM 00KUMHBIMHU My(hTaMu.

JUIs Tycka CHCTEMBI OTOIUICHUS, €€ PETYJIMPOBKH, OTKIIOYCHHS OTJIEIBHBIX 4YacTei
(MarucTpaneif, CTOSKOB, BETBEH) MpU MPOBEACHUM PEMOHTHBIX pabOT Ha TPyOOMpPOBOIAX



YCTAQHABIMBAIOT  3alOPHO-PETYIUPYIOIIYIO  apMaTypy: 3d06UNCKU,  8EHMUNU,  NPOOKOBble
KpaHvl, 1 mepmocmamol.

Hacocwl npeHa3HaueHsl A TEPEeMELICHUs BOABI 10 TPyOONpOBOJAaM CHUCTEMBI
OTOIUICHUs] TPU MHUHMMAJIbHOM Hamope, OO0ECHEeuMBaIOLIEM IPEOJOJCHUE CONPOTUBICHUS
TpyOonpoBo0B U 000pyaoBaHus. OOBIYHO B CHCTEME OTOIUICHHUS! YCTaHABIMBAIOT J[BAa HACOCA,
pabotarouux mnoouepenHo. [Ipy 3ToM oIuH Hacoc Bceria sBISETCS PE3EPBHBIM Ha ciydai
BBIX0JIa U3 CTPOSI IPYTOTO.

B cxeme noakiroyeHHs HACOCOB K CHCTEME OTOIUIEHMs IpelycMaTpHuBaeTcsi 0OBOAHAs
JMHUSA C 3aJIBUKKON, KOTOpask MpH paboTe Hacoca 3aKpbITa. B ciaydyae OTKIIOYEHHUS HACOCOB MU
UX aBAPMMHOIO COCTOSHUS 3aJBM)KKA MOXKET OBITh OTKpBITA U OYAET OCYILECTBIIATHCS €CTe-
CTBEHHAsl LMPKyIsAUus BoOAbl. JIms KaXaoW KOHKPETHOM CHUCTEMBl OTOIUIEHUS HAaCOChI
o0MparOT Ha OCHOBE pacyera.

Pacwupumenvuoiii cocyo ¢y XUt Ui 0TBOJA BO3/1yXa, HAXOIAIIETOCS B TPYyOOIIPOBOAaX
U OTONMTENBHBIX HPUOOpax, BOCHPUHUMAET O0BEM BOJbI, OOpPA3YIOIMICS BCIEICTBUE €€
TEMIIEPaTypHOTO PACIIMPEHUs, U TO3BOJISIET KOHTPOJIUPOBATH YPOBEHb 3AIOJTHEHUS CHCTEMBI
OTOIUICHHUsI BOJOM C IOMOIIBIO KOHTpPOJIbHOW TpyOku. Ecinm oOpa3oBaBuiumiicst mpu Harpese
00beM BOJBI HE OYyAET BBITECHEH B COCYJA, TO IOBBICHTCS JaBJIIEHHE B CHCTEME, YTO MOXKET
HPUBECTH K aBapUH.

PacmmpurenbHbIA COCYy/l M3TOTOBIISIETCS M3 CTAIBHOTO JIUCTA B BUJE HWJIMHIPUIECKOTO
WIN IIPSIMOYTOJIBHOTO 0aKa ¢ JIFOKOM B BEpXHEH 4acTH U naTpyOKaMu JJisi OJICOEAMHEHUS TPYO.
EMKOCTB pacmmpuTesHOTO COCya ONPENeNsieTCs paCUeTHBIM MyTeM. PacimmpurenbHblii cocyn
U MOAXOJAIIME K HEMYy TpyOONpOBOIbI BO H30€KaHHE 3aMep3aHUs BOJbI TEIIOU30JIHUPYIOT.
PacmmpurtenbHbIA cOCyNl YyCTAaHABIMBAIOT BBIIIE BCEX JIEMEHTOB CHCTEMBI OTOTUICHHS, OOBIYHO
Ha yepJlaKe UK JECTHUYHOH KIIeTKe.

OcHoBHbIE TPeOOBaHUs], MPeIbABIsIEMbIe K CHCTEMe OTONJIEHUsI:

1. CanurapHo-ruruennueckue — obecrnedenne CHullamum Ttemmepatyp BO BceX TOYKax
MIOMEIICHUS U TOJ/Iep’)KaHie TeMIepaTyp BHYTPEHHHX MOBEPXHOCTEH HAPYKHBIX OTPKIACHUN U
OTONMTENBHBIX TPUOOPOB HA OIPEICIIEHHOM YPOBHE.

2. DKOHOMHYECKHE — OOeclieueHne MUHUMAIBHBIX 3aTpaT Ha M3TOTOBICHHE M HKCILTYyaTaIluio
cUCTeMBI (BO3MOKHOCTb YHU(DUIIMPOBAHUS Y3JIOB, JleTaleil).

3. CrpoutenbHble — oOOecleYeHHE COOTBETCTBUS APXUTEKTYPHO-TUIAHUPOBOYHBIM U
KOHCTPYKTUBHBIM  pEIICHUSM. YBs3Ka pasMelleHHs OTONHUTENbHBIX NPUOOPOB  CO
CTPOUTEIBHBIMHA KOHCTPYKITUSMH.

4. MoHTaxkHble — O0ecleyeHne MOHTa)Xa HHAYCTPHAIbHBIMH METOJaMHM C MaKCHUMAaJlbHbIM
UCTIOIb30BaHUEM YHU(DHUIIMPOBAHHBIX Y3JIOB, TP MUHUMAIFHOM KOJMYECTBE TUIIOPA3MEPOB.

5. DkcmiayaTallMOHHbIE — TPOCTOTa W yIOOCTBO OOCHY)KUBaHMs, YIpPAaBICHUS, PEMOHTA,
Ha/Ie)KHOCTb, O€30MaCHOCTb, OECIIYMHOCTh ACHCTBHUS.

6. OcTeTnveckrne — MUHMMalbHas IUIOIA/b, COYETAEMOCTh C APXUTEKTYPHBIMU PELICHUSIMHU.

Bce mepeuncnennble TpeOOBaHWS BaKHBI, U WX HEOOXOIMMO YUYMTBHIBATH MpPH BBHIOOpE W
NPOEKTHUPOBAHUM CUCTeMbl oTomjieHus. Ho Hambosiee BaXHBIMM TpeOOBAaHHSMH BCE K€
OCTAIOTCSl CAHUTAPHO-TUTHEHUIECKHE TPEOOBAHUSI.

TennoHoCHUTENN CHCTEMBI OTOTIIICHUS

TemioHocHTeNEM 1711 CUCTEMBI OTOIUIEHUSI MOXKET ObITh J1t00as cpena, obiaaaroias Xopouen
CHOCOOHOCTBIO aKKYMYJIUPOBATh TEIJIOBYIO SHEPIUI0 M U3MEHSATh TEINIOTEXHUYECKHE CBOMCTBA,
MOJIBMOKHAS, JIEIIeBasi, HEe YXYALIAlOIas CAaHUTApHBIC YCJIOBHUS B MOMEIICHHUSX, TO3BOJISIONIAS
pEryJarpoBaTh OTITYCK TEIUIOTHI.

Hanbonee mupoko B CHCTEME OTOIUICHUS WCIIONB3YIOT: BOJY, BOISHOW Tap, BO3MAYX,
OTBEYAIOIIME BCEM NEPEUNUCICHHBIM TPEOOBAHUIM.

CBoiicTBa TEIUIOHOCUTENEHN

Bona — o0naaet BBICOKOM TEIIOEMKOCTBIO, 0OJBIION MIOTHOCTBIO (950 Kr/mM3), Hec)kKUMaeMa,
IIPY HarpeBaHWUU PACIIUPSETCS.

[Tap — manast IIOTHOCTB, BBICOKAS MTOJIBUKHOCTb.



Bo3nyx - Manasi INIOTHOCTh U TEIJIOEMKOCTh, OOJIbIAst TOIBHKHOCTD.

Knaccupukanus cucreM 0TOIIICHUS

CucTeMbl OTOIUICHHUS PA3IMYAIOTCS 110 TPEM OCHOBHBIM KJIACCHU(UKAIIMOHHBIM ITPU3HAKAM:
LeHTpaJbHbIMH HA3bIBAIOT CHCTEMbl OTOIUICHHS, MpeIHA3HAYCHHbIE [UIsI  OTOIUICHUS
HECKOJIbKUX IIOMEIEHUN (34aHMi) U3 OJHOIO0 TEIUIOBOIO IIYHKTAa, PpACIOJIOKEHHOIO BHE
OTaIUIMBAEMBbIX MTOMeENIeHUH (31anuii) (kotenbHas, TOLL).

B Takux cucremax TemsaoTa BhIpa0daThIBAeTCA 3a MpeaesiaMu MOMEIIECHHH, a 3aTeM C MOMOIIBIO
TEIJIOHOCUTEJIS IO TEIUIONPOBOIaM TPAHCIIOPTUPYETCS B OTAEIIHOE MTOMEIICHHUE 3/1aHusl.
Hanpumep: cucrema oTOoIICHUS 37JaHUS C COOCTBEHHON MECTHOW KOTEIBHOM.

LleHTpanbHBIMU MOTYT OBITH: CHCTEMa IapOBOr0 OTOIUICHUS; CUCTEMa BOJASHOIO OTOIJICHHS;
CUCTEMA BO3JIYIIHOTO OTOIICHUSI.

MecTHBIMM Ha3bIBAIOT TaKUE CHCTEMbI OTOIUICHHUS, TJi€ BCE TPU OCHOBHBIX KOHCTPYKTHBHBIX
aJIeMeHTa (TeHepaTop, TEIIONPOBO Ikl ). CHCTEMBI OTOIIIICHUS 00BhEIMHEHBI B OJJHOM yYCTPOKCTBE,
YCTaHOBJICHHOM HEMOCPEICTBEHHO B OTAIUIMBAEMOM MOMEIICHHUH.

Hampumep: mecTHast cucrema OTOIUIEHUSI — OTOINUTENbHAs I€4b, IJI€ TEIIOT€HEpPaTopoM
SBIISIETCS TOIIKA, TEIUIOMPOBO/BI — Fa30X0/Ibl, OTONUTEIbHAS [1€Yh — CTCHKH TEUH.

K MecTHOMY OTOIUIEHHIO OTHOCST OTOIUIEHHWE Ta30BBIMM M AJIEKTPUYECKUMH IpHOOpamMu,
BO3/TyILITHO-OTOMUTEIBHBIMH arperaTami.

CylecTBYIOT CIIEAYIONIUE TPUHIIMITAATIBHBIE CXEMBbI OTOIIJICHHUS:

e C HIDKHUM U BEPXHHUM CIIOCOOOM pa3BOJKU;
e C ropu3oHTaIbHON PA3BOJKOM;
e OpHOTpyOHBIE;

e JIByxTpyOHBIE.

Texnuueckas SKCILUTyaTalus CUCTEMbI OTOIIJICHUSA 3JIaHUI

TexHuueckast IKCIUTyaTalysl CHCTEMbI OTOIIJICHHSI BKJIIOYAET B €05l CEAYIOLUE MEPOTIPUSATHUS:

e  OCMOTpPBI CUCTEMBI OTOIUICHHUS;

e  CIIYCK BOJIbI U 3aII0JJHEHHE CUCTEMBI BOJIOH;

e yCTpaHEHHE T€YM OTOMMUTENbHBIX IPUOOPOB U TPYOOIIPOBOIOB;

e TUAPABINYECKHE UCIIBITAHUS U THJIPOITHEBMATUYECKYIO POMBIBKY CUCTEMBI OTOIIICHUS;

e HAJAJKY U PETyJIUPOBKY CUCTEMbI OTOILICHUS.

Jlji peMOHTa CHUCTEMbI OTOIUIEHHSI HEOOXOAUMO CITYyCTUTh BOJY U3 CUCTEMbI OTOIUICHUS,

a T1oclie 3aBepLICHHs PEMOHTHBIX pPAa0OT HAMoOJHUTh €€ BHOBb. OCTaBIATH CUCTEMY
OTOPOKHEHHON HeNb3s, TAK KaK B OMOPOKHEHHOM COCTOSIHUM OHa IOJBEpPraercsi YCUJICHHOMN
Koppo3uu. Cucremy 3amojHSIOT BOAOW MEJIEHHO INPU OTKPBITBIX KpaHaxX, B TOM YHCIE U
BO3JYIIHBIX, 4Yepe3 OOpaTHyld MarucTpaib, Jeias 4acTble MepephiBbl, YTOObI HE
00pa30BBIBAIUCH BO3YLIHBIE TPOOKU MIIK MEIIKH.



BepxHas nodaya mennoHocumens HuxHaa nodaya mennoHocumerns
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BepTx-maanb»e PasBO4KH MHOMOKBAPTUPHBIX AOMOB C HWXHWUM U BEDXHUM PO3NTMEOM

'mapaBnviuecKue WCHBITAHUST TPOBOMAATCS JUISI TPOBEPKH IMPOYHOCTH CHCTEMBI U
MPEJICTaBISIFOT cO00M ucIbITaHue Ha pacueTHoe nasienue 0,6 — 0,75 MIla (6-7,5 atmocdep).

HapyxHble TeruioceT T0JKHBI BbIACPKUBATh aBieHue 12-16 arm. JlaBieHue B cucteme
CO3/1aeTcs ¢ MOMOUIbIO IUPKYISUOHHOTO HAcoca, KOTJa BHYTPUIAOMOBAs CUCTEMa OTOIUICHUS
OTKJIFOYEeHA OT TerioceTn. CrcTeMa OTOIUICHHSI CUMTAETCS! BBIIEPKABIICH HCIBITAHUS, €CIH B
TE4YEeHUE 5 MUHYT NaJieHUe JaBJIeHUs] COCTaBWIO He OoJbiie, yeM Ha 0,2 aTM.

I'maponHEeBMaTHYECKasi POMBIBKA CHCTEMBI OTOIUICHHUS MPOBOIUTCS TP OO0pa3OBaHHUU
3acopoB. OHa 3aKiro4aeTcsl B MOMNEPEMEHHOM (¢ MHTepBaJoM B 15 MUHYT) mojade B HpPSIMYIO
MarucTpajib CUCTEMbI OTOIJIEHUSI TO ropsiuei Boabl (t =65-95 °C), To cxkaroro Bozayxa. [lpu
NPOBEICHUN THIPOMHEBMAaTHUECKOM NPOMBIBKM M3 »JieBaTopa BbIHMMaercs coruio. llocne
3JIeBaTOpa K CUCTEME OTOIUIEHUS PUCOEANHAETCS BO3YyX0BOI, Uepe3 KOTOPBIN OT KOMIIpeccopa
NEepUOJIMYECKH HarHeTaeTcs CxXaTblii Bo3ayX. IIpoMBIBKY 3akaH4YMBAlOT, KOTrJa M3 OOpaTHOTO
TpyOOIpPOBOJa, BEIBOAMMOIO B CUCTEMY KaHAJIU3ALMH, IOWAET YACTast BOJA.



pacwuupumearvmsiii bax,

nodarowas mpyba

UUPKYARUUOHHBLE HACOC obpamnas mpyba

Cxema deyxmpyBHOU OmMonumensHol CUcCmeMs! € NPUHySUMmensHoU
YUpKYyasyued

JUia  co3naHusi HOPMA@IbHOM IMPKYJSIIMM  BOJBI M OOECIEUeHUs PABHOMEPHOIO
HArpeBaHusl OTOMUTEIBHBIX MPUOOPOB IMEpe]l OTOMUTEIBHBIM CE30HOM IMPOBOJIUTCS HallaJKa U
PEryJIUpOBKA CHCTEMBI OTOTLICHHSI

CucreMy OTOIUICHHS C €CTECTBEHHOM HHUPKYJALMEH Ha3bIBAIOT €Ie CAaMOTEYHOU H
rpaBUTAlIMOHHOM. JIjisi oOecreueHus] IBMKCHUS JKHUIAKOCTH HEOOXOAMMO COOI0MaTh Yroil
YKJIOHA TOPH30HTAJIbHBIX BETOK TPYOOIPOBOA, KOTOPBIM JOKEH OBITH paBeH 2 — 3 MM Ha
HOFOHHI)II\/JI MeTp. O6’I)eM TCIIJIOHOCHUTCIIA HpI/I HarpeBaHI/II/I yBeJ'II/I‘-II/IBaeTCH, co3aaBasd B
MarucTpald THIpaBIMYecKoe jaBicHue. OJHAKO, IMOCKOJIBKY BOJa HE CHKUMAETCS, Jaxe
HEeOO0JIBIIIOE €ro NMPEBBIIIEHUE MTPUBEIET K Pa3pyLICHUIO OTONUTENbHBIX KOHCTpYKIMH. [ToaToMy
B JIF000# cucTeMe 000rpeBa YCTAaHABIUBAIOT KOMIIEHCHPYIOIIEE YCTPOHCTBO — PACIIUPUTEITbHBIN
0ax.
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Tennoreweparop (koren)

B rpaeMTauMoHHON OTONWTENBHOW CHCTEME KOTEN MOHTUPYIOT B
CaMOI HW3KOW TOYKE MarMCTPanW, 8 PAaClUMpUTENbHBIR Bak — B
camon eepxHeit. Bce Tpybonpoeogbl genaoT nog yknoH, 4Tobbl
HMAKMIA TENNOHOCUTENE MOT CAMOTEKOM ABWIATECA OT OAHOMD

FNemMeHTa CHNCTeMDbI K OPYromMy

O0cy:xnaembie BONIPOCHI:

Kaxkue pr6I)I HAa3bIBAIOTCA: CTOIKaMH, BCTBAMU, MaruCTpajiiaMu U HO)IBO)IKaMI/I?

Jlns Kakux Lenel yCTaHaBIMBAIOT 3all0pHO-PETYIUPYIONLYIO apMaTypy?

Kak ermie Ha3bIBalOT cCUCTEMY OTOIICHUS C €CTECTBEHHOU UPKYIISITUEH?

Kakoit ykiI0H 10/KeH ObITh Ha TOPU30HTAIIBHBIX BETKaX Tpybomnposoaa?

Kaxkoe JaBJICHUC NTOJIKHBI BBIACPKUBATH HAPYKHBIC TEIUIOCETH?

B kakux ciydasx MpOBOAMTCS T'MJIPONHEBMATHYECKas MPOMBIBKA CHCTEMbI
oToIUIeHus?

7. Kak cucteMy OTOIUIEHHUSI 3aMOJHSIOT BOIOM?

ocoarwnE

IIpakTnueckoe 3ansaTHe 26
Tema: OreHKa TEXHUYECKOTO COCTOSIHUS M OKCIUTYaTallHOHHBIX XapaKTEPUCTUK CUCTEM
OTOTIJICHUS
[Tyck u perynupoBka cuctem ororuieHus. [IpuGopsl ydera Tema.
Heabp 3aHATHSI: U3YYUTh  CXEMbl M DJIEMEHTHl CHCTEM OTOIUICHHUS, MEPONPHSITHS 10
9KCIUTyaTallui CUCTEM LEHTPAIILHOTO OTOIICHHUS.

Teoperuyeckas 4acThb:

[lepen myckoM CUCTEMBI OTOIUIEHUS TPOBOJUTCS BHEUTHUI OCMOTp 000pYy1I0BaHUS B
pe3ynbTaTe KOTOPOTO YCTAHABIMBAETCS COOTBETCTBUE ITPOEKTY JUAMETPOB, YKIIOHOB,
OKpaCKH, TCTIJIOU3O0JIAIMN U ITPOKJIaAKA pr60l'IpOBO)IOB, THUIIAa 1 KOJIMYECTBA
HarpeBaTeNbHBIX MPHUOOPOB, MPABUIBLHOCTh YCTAHOBKH U UCTIPABHOCTH 3alIOPHO-
PEryJIUPYIONIECH apMaTypbl, TPA3EBUKOB, HJIEBATOPOB UM CMECUTEIBHBIX HACOCOB,



KOHTPOJIbHO-U3MEPHUTETBHBIX MPUOOPOB, MOAMUTOYHBIX HACOCOB U JIPYTOTrO
000py0BaHus, IPaBUILHOCTh YCTAHOBKH OTONUTEILHBIX pUOOPOB.

ITyck cucTeMbl OTOIIEHUS IPOU3BOAUTCS TOJIBKO MTOCIIE IIPOMBIBKU M OIIPECCOBKH,
a TaKkKe MPOBEPKU KauecTBa MPOBEACHHBIX HAa CUCTEME padOT U HaIH4Uus padounx
JOKYMEHTOB M JJOKYMEHTALUU Ha CUCTEMY U ee 000py10BaHKE (MTaCOPTOB, AKTOB
IIPOMBIBOK M UCIIBITAHUMN, pa0OYUX CXEM, UHCTPYKIIHMI HAa 000pYI0BAaHUE CHUCTEMBI).

Ilyck B nelicTBHE CUCTEMBI OTOILIEHUS] IPOBOAUTCS B CTPOIOM COOTBETCTBHUHU C
rpaduxom Gpuragou ciecapeii, pa30UTHIX Ha Mapbl, KaKasi U3 KOTOPBIX BBITOIHSIET
OTIEpaLIMH MPU MYCKE CUCTEMBI Ha 3—4 CTOsIKAX.

B MOMEHT HaIoHEeHUs: CUCTEMBI BCE BO31yXOCOOPHUKU B BEPXHUX TOUYKAX TOJIKHBI
ObITh OTKPHITHL. Eciii B 00paTHOM TpyOOINpPOBO/IE 1aBICHNE BBIIIE BO3MOKHOTO
TUAPOCTATUYECKOTO ABJICHUS B CUCTEME OTOIICHUSI, HATIOJHEHUE CUCTEMBbI
MIPOM3BOIUTCS IIABHBIM OTKPBITHEM 33/IBHXKKU Ha 00paTHOM TpyOOIpPOBOAE TaK, YTOOBI
JaBlieHue cHU3WIOCh He O6osee yem Ha 0,03—0,5 Mna. Ecinu Ha oOpaTHOM
TpyOOTIPOBO/IE YCTAaHOBIIEH BOJAOMED, TO CHCTEMY HAIOIHSIOT IO 00BOTHOMY
TpyOOIIPOBOY, a MPHU €ro OTCYTCTBUU BOJOMEDP CHUMAIOT U Ha €r0 MECTO
YCTaHABJIMBAIOT NATPYOOK € (IIaHIeM.

Ecnu naBnenue B 0OpaTHOM TpyOOIPOBOAE HUXKE BO3MOXKHOTO TUAPOCTATUYECKOTO
JIABJICHUS B CUCTEME OTOTUICHHS, TO HAIIOJIHEHNE TPOU3BOIST CICAYIOIIMM 00pa3oM.

[Tpu oTCYTCTBUU perymsTopa AaBIEHUS «I0 ce0s» — MepBOHAYAIBHO MOJauel BOIbI
13 00paTHOro TPYOOIPOBO/IA, a 3aTEM M3 TIOJIAIONIETO TPYOOIPOBOIa Yepe3
T0/ICACBIBAIOIIYIO JIMHHIO K 3JIEBATOPY B 0OpATHYIO MarucTpaib, IPU 3TOM HAllOJTHEHHE
IIPOU3BOJAT MEJJIEHHO, KOHTPOJIUPYS NOKa3aHUsI MaHOMETPOB.

[Ipu Hanmuuuu perynsaTopa AaBJICHUS «10 ce0s» cUCTeMa He MOXKET OBbITh 3aroJIHeHa
OOBIYHBIM OTKPBITHEM 33JIBH)KKH HA 0OpAaTHOM TPYOOIIPOBOJIE: TaK, IPU OTCYTCTBUH
BOJIbI B CHICTEME OTOIUICHUS U MUPKYJISIUU B HEM Ha KJIamaH perynsaropa oyaer
JIeIICTBOBATh OJIHOCTOPOHHEE YCUIIUE OT MPY>KUHBI, CTPEMSIILIEHCS 3aKPbITh KJIallaH.

B sTOM ciyuae 1is 3anoHeHUS HEO0X0IMMO IPOBECTH CIICAYIOIIHME OTEepaLUu:
OTKPBITH BO3IyXOCOOPHHKH B BEPXHEH YaCTH CHCTEMBI U 3aJIBUKKY Ha 0OpaTHOM
TpyOOIPOBO/JIE, OCIA0UTH MPYKUHY KJIalaHa, IPUOTKPHITh 33BUKKY Ha TIOJAIOIEM
TpyOOIIPOBOJIE U HaYaTh MEJJICHHOE 3aII0JIHEHUE CUCTEMbI CO CTOPOHBI ITOIAI0ILIET0
Tpybonposoja. [Ipu 3ToM He0OX0qMMO HAOIIIOIaTh 32 MAHOMETPOM CO CTOPOHBI
CUCTEMBI OTOIUIEHHUS B TEIUIOBOM Yy3J€e 3aaHusl. Kak ToabpKo aBiaeHus nepes KJIanaHoM U
3a KJIarlaHOM (Ha 0OpaTHOM TPyOOMPOBOJIE) CPABHSAIOTCS, TPOU3BOIAT HATSXKEHUE
NpyXHUHbL. Ee HaTATUBAIOT 10 TeX MOp, I0Ka U3 CUCTEMBI HE Oy/IET yJaieH BECh BO3YX,
a U3 BO3JTyXOCOOPHUKOB Oy/IeT MOCTyNaTh BOJA.

[Tocne 3TOr0 BO3AYIIHBIE KPaHbl 3aKPHIBAIOT U MPOU3BOIAT JalbHENIIEe HATSKEHNE
MPYKUHBI C TEM, YTOOBI JaBJIEHUE TIepe]] PErYISITOPOM OBLIIO PABHO BBICOTE CHCTEMBI
itoc 3—35 M.

[Tpu mycke cucTeM OTOIUJICHHS B 3MMHEE BpeMsi KpOME BBIIICYKa3aHHBIX ONepannii
HEOOXOIUMO BBITIOJHUTH CIEAYIOLINE MEPOTIPUSATHS 110 MPEAYIPEKICHUIO
3aMOPaKUBAHUS CUCTEMBI:

1) cuctemy OTOIUIEHHUS CIIEelyeT HAMOJHATh OTJEIbHBIMU ydacTKaMu (10 3—>5 CTOSKOB)
HAuYMHAas ¢ HanboJiee yIaJeHHBIX Y9aCTKOB OT BBOJIa; HAMIOJTHEHHUE U MYCK CTOSKOB U
prOOPOB JIECTHUYHBIX KIIETOK MOTYT OBITh OCYIIIECTBIICHBI ITOCIIE HAMIOJIHEHHS U ITycKa
OCHOBHBIX CTOSIKOB CHCTEMBI OTOIIJICHHSI 3aHNUS;

2) CTOSKH U IPUOOPHI, HAXOIAIIHECS B IOMEIIEHUSX, KOTOPbIE COOOIIAIOTCS C
HapYXHBIM BO3AYXOM (HEYTEIUICHHBIE TOMEIICHUS, TOMEIIEHHUS C OTCYTCTBYIOIIUM
OCTEKJIEHHEM OKOH, HEYTEeIUIEHHbIE POXO/Ibl, TAMOYPHI U T. I1.), JJOJKHBI OBITh
OTKJIFOUEHBI.



CucreMbl OTOTICHUSI C HIKHEH Pa3BOJKOW U TOPU3OHTAIBHBIE OJHOTPYOHBIE CHCTEMBI
3aIOJIHSIOT BOJIOM M3 MOJAIOIIEro TpyOOIpoBoa TEIIOCETH yepe3 00€ MarucTpaiu — MPSIMYIO
¥ 00paTHyro. [[7151 3TOTO B TEIIOBOM BBOJIE YCTPAUBAIOT MEPEMBIUKY.

[Tpu 3anogHEHUH TOPU3OHTAIBHON OJHOTPYOHOM CHCTEMBI BHAYale 3arojHSIOT TEIIo-
HOCHTEJIEM CTOSIK U IPUOOPBI OJTHOTO 3TaXKa, 3aTEM BTOPOTO U T. 1.

B cucreme oTomieHUs ¢ €CTECTBEHHON LUPKYJSALKEH, KaK MPaBUIIO, 3aMOJHSAIOT BOJOM
BCE CTOSIKM CHCTEMBI 0e3 pasnencHusi Ha 4acTH. [Ipu JOCTATOYHOM JNaBICHUH B BOJOMIPOBOJIC
CUCTEMY OTOIUICHHUS 3aIlOJIHAIOT BOAOW M3 BojaomMpoBoja. IIpu HemoCTaTOYHOM JaBIEHUU IS
3aM0JIHEHUS CUCTEMbI UCIIOJIB3YIOT HACOC.

PerynupoBanue cucteMbl OTOIUICHUS. BaKHBIM yCIIOBHEM YIOBIETBOPUTEIBHON pabOTHI
CUCTEMBI OTOIUICHHUS SIBJISICTCS OCTHIKEHUE TUIpaBIndecKkoro 6ananca. B HecOanaHcupoBaHHOMN
CUCTEME OTJAeNbHbIE OTONMHUTEIbHBIE NPUOOPHI WIM KOHTYPbl MOTYT OBITh HEIOCTaTOYHO
CHA0KEHBI TEIUIOHOCHUTEJIEM, B TO BpEMs KaK JIPYTUe MOTYJar0T €r0 ¢ U30BITKOM.

[Tocne mycka cucTeMbl OTOILICHUS B JACWCTBUE OMPEACIAIOT PacXo TEIIOBOIM SHEPIuu,
uaymei Ha otorieHue. Ilpu HecooTBeTcTBUM TpeOyeMbIM 3HAYEHUSIM TEIJIOBOM HArpy3KH
CUCTEMY OTOIUICHUS PETYIUPYIOT.

Cucrembl OTOIUJICHUS 3JaHUW M COOPY)KCHHH TOJBEPraloT pPEryJupoBKe, YTOOBI
o0ecnevnTh pacyeTHhIE TEMIEPATyphl BO3AyXa MoMeleHUui. J1Jig 3TOro 3aMepsitoT TeMIepaTypy
MOBEPXHOCTEN HarpeBaTEIbHBIX MPUOOPOB C MOMOIIBIO TEPMOITEKTPUUECKUX TEPMOMETPOB —
TEPMOIIYIIOB (TepMoIIap).

PerynupoBanue TEmioOTAauYd CHUCTEM OTOIUICHUS MOXET OBITh OCYILECTBIICHO JABYMsI
croco0aMu:

1) KaueCTBEHHBIM PETyJIUPOBAHUEM, T. €. U3MEHEHUEM TEMIIEPATyPhl TEIIJIOHOCUTETIS;

2) KOJIMYECTBEHHBIM PETYIMPOBAHUEM, T. €. U3MEHEHHUEM KOJIMYECTBA TETLNIOHOCUTEIS.

Kauecmeennoe peeynuposanue cucteM LEHTPATBHOTO  OTOIUICHHMSI  OCYIIECTBIISIOT
LEHTPaIN30BaHHO Ha KOTEIbHOW WM Ha JPYrOM HCTOYHHKE TEIUIOThI; KOIUYEeCMBEHHOe
pe2ynuposanue — HETIOCPEIACTBEHHO Ha CUCTEME OTOIUJICHUS 3/1aHHUS.

PerynupoBanue cucTteMbl OTOIUIEHMS 3[aHWS HAYMHAETCS C OIpENENIeHUs pPacxoioB
TETJIOHOCUTEJIS TI0 BOJIOMEpaM M pacxoJ0oMepaM, YCTAaHOBJIICHHBIM B TETJIOBOM ITYHKTE.

[Ipn oTCyTCTBHM KOHTPOJIBHO-U3MEPUTENBHBIX MPUOOPOB PETYTUPOBAHUE CHUCTEMBI
OTOIUIEHUs Oa3upyeTcs Ha MPOBEPKE COOTBETCTBHS (DAKTUYECKUX PACXOJIOB BOJIBI PACUECTHBIM.
[Tpu 3TOM MO pacYETHBHIM PACXOJOM IMOHUMAETCS PACXOJl BOJbI B CUCTEME OTOIUICHHMS, oOecte-
YUBAOMIMK  33JIaHHYI0  TEIJIOOTHAady (MOTpedsiieMyl0 TeIIoByK0 JHepruw). CreneHnb
COOTBETCTBUSI (DAKTUYECKOTO pacxofa BOJbl PACYETHOMY OIPEAESeTCS TeMIIepaTypHbIM
nepenajoM BOJBI B CUCTEME, MPHU 3TOM (paKkTUUecKas TeMIlepaTypa BOJBI B TEIJIOBOW CETH HE
JIOJI’KHA OTKJIOHATHCS OT pacueTHou Oonee ueM Ha 2°C.

Ecnm nepenan Hibke TOMyCTMMOTO, TO 3TO yKa3bIBae€T HA 3aBBINMIEHHBIN PacxXoj BOJBI U
COOTBETCTBEHHO 3aBBIIICHHBIN TUAMETP OTBEPCTHS JIPOCCENbHON auadparMbl MU COIUIa Ha
BXOJI€ B cUCTeMY OoToruieHus. Eciu TemriepaTypHbIi niepenas BhIIIe JOMyCTUMOTO 3HAUYCHHUS, TO
ATO YKa3bIBa€T HA 3aHM)XEHHBIM pacxo]l BOJAbBI M COOTBETCTBEHHO HA 3aHMKEHHBIH AMAMETP
IpoccenbHOM auadparmMpl WM comia. M B ToM, U B APYroM ciiydae OIpPEAeNseTcsl HOBBIU
JIMaMeTp COILIa 3JeBaTopa.

[Ippy HEBO3MOXHOCTH oOmpeaeneHuss (PaKTUYECKUX TOTeph Hamopa B CHCTEME
oTpejieNieHue HOBOTO JUaMETpa JAPOCCETbHOM a0kl MM COTIIa MOXET OBITh OCYIIIECTBIICHO C
MOMOIIBIO PACYETHOTO 3HAYEHUS TIOTEeph Hamopa. Eciiu mocie 3aMeHbl CoTuia UiIu IPOCCEIbHON
120kl BHYTPEHHSS TEMIIEpaTypa OTAIUTMBAEMBIX MMOMEIICHUH OYJeT OTIMYaThCsl OOJbIle, YeM
Ha 2°C Mo CpaBHEHHIO C PACUETHOH, TO HEOOXOIUMO BTOPHUYHO U3MEHHUTH JHAMETP COIUIA WA
JPOCCENIbHOM MIaiOBbl.

BryTpennss temmeparypa Bo3ayxa B MOMENICHUSX 3JaHUN M3MepseTcs depes 3—4 9
nociie BKIIOYEHHUS B padOTy CHCTEMbI OTOIUICHUS 3[aHUS TMpU COOIIOACHUM TEMIEepPaTypHOTO
rpadguka BOJBI B mojaromieM TpyoompoBojae. Temmeparypa 3amepsieTcss He MeHee 4eM B 15%
OTaIUIMBAaEMBbIX [TOMEIICHUH.



BcenenctBue TOro 4YTO CUCTEMBI OTOIUIEHUS, KaK IIPaBWIO, DPETYJIUPYIOT HE IpH
pacyeTHOW Hapy»HOU TeMIlepaType, a IPU CPAaBHUTEIBHO BBICOKMX HAapYXKHBIX TEMIIEpaTypax B
Hayajie OTOMUTEIBLHOIO CE30Ha, B CUCTEME OTOIUIEHUS BOZHUKAIOT pa3peryInpOoBKU:

—BEepTUKAJIbHAsE — ONPEJEeNseTCS HECOOTBETCTBHEM TEIUIOOT/IA4YM HarpeBaTeIbHBIX
nprOOPOB PA3TUYHBIX 3TAXKEH TPEOyeMbIM 3HAUCHHSIM;
—TOpPU30OHTAJIbHAsT — OIpEJENseTCs HEPaBHOMEPHBIM H3MEHEHHEM TeIUIOOTIauH

HarpeBaTeIbHBIX IPUOOPOB OJHOTO 3TAXKA.

BeprtukanbHas pa3peryqupoBKa ABYXTPYOHBIX CHCTEM BOJSHOIO OTOILICHUS C
IIOCTOSIHHBIM ~ PacXoOJOM  BOJbl  BO3HMKAeT  BCJICACTBUE HEOJUHAKOBOIO  W3MECHEHUS
PaBUTALIMOHHOTO JABJCHHUSI B HarpeBaTeNIbHbIX MPHOOpax pa3HBIX 3TaXKeH NpU HW3MEHEHUU
HapyKHOHU TeMIIEpaTyphl.

B opHOTpyOHBIX cucTeMax BepTUKaJIbHAs pa3peryjivupoBKa BO3HHKAET BCJEICTBUE
U3MEHEHHMS pacxofa BOJAbI B CHCTEME. YMEHBIICHHE pacxoja TNPUBOJUT K OOJbIIEMY
OXJIQXKJIEHUIO BOJbI B MPHOOpPAx BBHIIIECTSKALIUX ITAXKEH; CIeI0BaTEIbHO, B HIDKHUE MPUOOPHI
OyleT MocCTynarh CUJIBHO OXJIAXKJEHHAs BOJAA, YTO PE3KO YMEHBLIUT TEIUIOOTAAauy HHMKHUX
npuOopoB. [y MOBBINICHUS TEMJIOOTAAYN HUKHUX MPUOOPOB MOKHO IMOBBICUTH TEMIIEPATYPY
CETeBOM BOJbI, HO 3TO TPUBEIET K IMOBBIMICHHOW TEIIOOTAa4e BEpXHUX MPUOOpoB. B omHO-
TPYOHBIX CHCTEMaX C 3aMBIKAIOIIMMH yYaCTKaMU BEPTUKAIbHAS pa3peryIupoBKa, Kak MpaBHIIo,
MEHBIIIE, YeM B OJJHOTPYOHBIX MPOTOYHBIX CUCTEMAX.

['opu3oHTanpHas pa3peryaupoBKa CHUCTEM OTOIUIEHHS BO3HHMKAET H3-33 OXJIAXKICHUS
BOJIbI B MarucTpaJibHbIX TPyOONpoOBOAax U cTOsKax. [IpeBblllieHne TEmIo0TAaYu 4Yepe3 TpyObl
BBIIIE PACUETHBIX 3HAYEHUU MPUBOJUT K CHUKEHHUIO TEMIEPATypbl BOJbI, MOCTYIAKOIIEH B
OTJeNbHBIE CTOSKA. B cToskax, OmKalIMX K TEIJIOBOMY BBOJY, TeMIepaTypa BOIbI Oyaer
BBIIIE, YEM B CTOSIKAaX, YAAJEHHBIX OT TEIJIOBOrO BBOJA. Pa3peryiampoBka CUCTEM BOJSHOIO
OTOIUIEHHUsI YCTPAHSIETCS B IIPOLIECCE IKCIUTYaTAllMOHHOTO PETYJIIMPOBAHUS CUCTEM.

B Teuenue Bcero BpeMeHU peryiaupoBaHUs TEMIIEpaTypa CETEBOM BOJIbl, IOCTYIAOILIEH B
CHUCTEMY OTOIUICHUS, JOJLKHA IMOAJEPKUBATHCS TOCTOSHHOM.

OKCIUTyaTalliOHHOE PETYJIMPOBAHUE CHUCTEM IMPOBOAAT IO TpedyemMoMy mepenany
TEMIIEpaTyp B TEILUIOBOM BBOJE IyTEM M3MEHEHHMs KOJIMYECTBA MOCTYMAKOLIEH B CUCTEMY BOJBI
M0 TIPUBEJIEHHBIM BhIIIE TPEOOBAHUSM B 3aBUCHUMOCTH OT THIIa CHCTEM M TETJIOBOrO BBoAa. Tak
KaKk Iepemnajg TeMIepaTyp CBsi3aH C pPacxoJOM BOAbl OOpaTHO MPOMOPIHHOHATBHON
3aBHCHUMOCTBIO, Il YBEJIMYEHHUS Iepenajza Temreparyp 10 TpeOyeMoro HeoOXoIuMo
YMEHBIIUTh PACXOJ BOJBI MyTEM MPUKPBITHS 3aJBUKKU Ha BBOJE WJIM, HAOOOPOT, YBEIUYUTH
pacxoJ TpH TMOBBIIIEHHOM IHepenajae Temmeparyp. Yem Ooiblle pacxoa BOJbl yepes
HarpeBaTesIbHbIE MPUOOPBI, TEM OOJIbIIE CKOPOCTh €€ JIBUKEHHS, a CJel0BaTelIbHO, BOJa B
npubope OCTHIHET MEHbILE, CPelHsAs TemIieparypa B MpUOOpe YBEIWYHUTCS, YTO BBI3OBET €ro
MTOBBIIICHHYIO TEILUIOOTAAYy.

[Tocne 3aBepuieHMs HallaJKM B TEIUIOBOM Y3JI€ MPHUCTYIAIOT K HaJAJKE OTIEIbHBIX
CTOSIKOB CUCTEMBI. B TyNHMKOBBIX CHCTEMAax PEryJMpOBKY NPOU3BOAIAT KpPaHAMHM Ha CTOsKax,
JPOCCENbHBIMU T1aii0aMu Wi 0aJaHCHPOBOYHBIMU BEHTHIISIMU, YCTAHOBJICHHBIMH Ha CTOSKAaX.
Ecnmm Ha croskax HUMEITCS TOJBKO KpaHbl, TO BHayaje IPOBOJIAT NPEIBAPUTEIBHYIO
PEryIUPOBKY MCXO/I U3 TIPABHIIA: YeM OJMKe K BBOJY PACIOJIOKEH CTOSK, TeM OOJIbIIE JOKEH
OBITH MPUKPHIT KpaH, TaK YTOOBI HA ONFIKANMIIIEM CTOSIKE KpaH MPOMYyCKaJl MHHUMAIbHOE KOJIH-
YeCTBO BOJBI; HA CaMOM JallbHEM CTOSIKE KpaH JODKeH OBITh MOJMHOCTHIO OTKpHIT. [locne
MIPEABAPUTENIBHON PETYIMPOBKH MPOBEPSAIOT MPOrPEBAEMOCTh KaXJIOI'0 CTOSIKA W MPUCTYIAKOT
MOCJIEA0BATENIBHO K PETYJIMPOBKE CTOSIKOB, HAYMHASL C CAMOTO JAJIBHETO M 3aKAHYMBAs CaMbIM
OJIMDKHUM K BBOJTY.

Ecnmu Ha cTosikaXx yCTaHOBIIEHBI ApPOCCENbHBIE MIAWOBI, TO pacHpeleieHHe BOJBI IO
CTOSIKaM MPOBEPSIOT MO PaCYETHOMY IIEpPEeIay TEMIIEpATyp JUIsl CUCTEMBI OTOIJIEHUS. 3AKOHYUB
HAIAJIKy CTOSKOB, MPUCTYMAIOT K PEryJIHpPOBAHUIO TEIUIOOTIAud HarpeBaTelbHBIX MPUOOpPOB
nyTeM 3aMmepa I[epenaja TeMmIepaTyp Ha BXOJ€ M BbIXole BoAbl u3 mpubopa. Ilpu



PEryJIMPOBAaHUM CUCTEMBI C MTOMOUIbI0 TEPMOILIYIOB JOMYCKAETCS OTKJIOHEHHE OT PACUYETHOIO
3HaueHus Ha £10%.

banaHcupoBOuUHBIE BEHTWJIM — 3TO TpPyOONpPOBOJHAs JPOCCENMpYIOUIas apMarypa
INEPEMEHHOT0  T'MJPABIMYECKOrO0 CONPOTHUBICHMSA, IpeJHa3sHaueHHas JuIsl oOecredyeHus
pacyeTHOr0 TOTOKAa pachpeneNieHHs MO d3JeMEHTaM TpyOONpOBOAHON CeTH WM JUIA
CTa0WINM3alMU B HUX LMPKYJSALUOHHBIX [aBJIEHUN WM Temreparyp. B Hacrosimee Bpems
NPUMEHSIOTCS J1BA TUIIA 0ATaHCUPOBOYHBIX BEHTHIICH — PYYHBIC U aBTOMATHUECKHE.

PyuHble BEHTWIM MCIOJB3YIOT BMECTO JpOCCENUpYHOIIUX auadparm (maid) ams
HAJIQJKU CUCTEMbI OTOIUICHUS, B KOTOPOW JINOO OTCYTCTBYIOT aBTOMAaTHYECKUE PETyIUPYIOIIHNe
YCTPOMCTBa, JMOO OHM HE TIO3BOJISIOT OIPAaHUYUTh NpEeIeNbHBbIA (pacdyeTHbI) pacxon
nepemeniaeMoil cpenpl. PyuHoil OanaHCUPOBOYHBIA BEHTHJIb MPEICTaBISET COOOH apoc-
CeJIUpYIolllee YCTPOWCTBO BEHTWJIBHOIO Tuma. Yepe3 pyuHble OaJaHCHUPOBOYHBIE BEHTUIH
MOKHO HE€ TOJIbKO IPOM3BECTH PETYJIUPOBAHME CHCTEMBI, HO M OTKJIIOUUTH €€ OTICJIbHbBIE
3JIEMEHTHI, ONOPOKHUTh CHCTEMBbI Uepe3 CleLUalIbHbIe CIyCKHbIE KpaHbl. HacTpolika BeHTHIIA
Ha TpeOyeMyl0 TPOIYCKHYIO CIIOCOOHOCTH OIPENENsIeTCsl BBICOTOM MMOabeMa IIMUHACIS.
PerynupoBaHue ¢ MOMOIIbIO PyYHBIX OaTaHCUPOBOYHBIX BEHTUJIEH MPOU3BOAUTCS aHAJIOIMYHO
PEryIMpPOBaHUIO C IIOMOILBIO IPOCCENbHBIX 1IAMO.

ABTOoMaTHueckue OaJaHCUPOBOYHBIE BEHTWJIM TPUMEHSIOTCS Uil [OAJEepKAHUSA
MOCTOSIHHOM Pa3HOCTH JABIICHUHA MEXITY MOJAIOIINM U 0OpaTHBIM TPyOONPOBOJAMHU CHUCTEMBI,
JUis 00ecreyeHnsl IOCTOSHHOIO PacXo/1a TEIJIOHOCUTEN WM CTaOUIM3allMy €ro TeMIIepaTyphl.
Bentunu ycraHaBiaMBarOTCS Ha CTOSKAaX WM TOPU3OHTAIBHBIX BETBSAX CHUCTEMBI oTomieHus. [lpu
HE00X0AMMOCTH 0aJaHCUPOBOYHBIN BEHTHJIb KOMILJICKTYETCS JIOTIOJTHUTEIbHBIMU
YCTPOMCTBAMH, KOTOPBIC TTO3BOJISIOT BBIMOJIHATH CIEAYIONIME JOTOTHUTENbHBIE (PYHKIUU: OT-
KJIIOYEHUE OT/ENbHBIX CTOSIKOB WJIM BETBEH CHCTEMBbl, HW3MEpEHUE Iepenaja JaBlIeHUs |
OIpe/IeNIEHUE pacxo/a TEIJIOHOCUTENIS, CJIUB TEIUIOHOCUTENS U 3all0JIHEHUE CUCTEMBbI, BBIITYCK
BO3/yXa, IHpPEABAPUTEIbHYIO HACTPOWKY, PpErylMpOBaHHE C 3JIEKTPUYECKUM JATYMKOM
TEMIEpAaTypbl,  peryiupoBaHue  (KOHTpOJb)  IHepenaga  JaBieHuid.  PerymnupoBanue
aBTOMATHUYECKOro 0alaHCUPOBOYHOI'O BEHTHWJIS NMPOU3BOAMTCS B COOTBETCTBMM C MHCTPYKIMEH
[0 3KCIUTyaTalliy C MOMOIIBIO PEryJIMpPOBOYHOTO BUHTA, KOTOPBIM MO3BOJISIET U3MEHSTH IPO-
XOJJTHOE CeYeHHE KJIallaHa U COOTBETCTBEHHO PacXo]l TEIJIOHOCUTENs. B MByXTpyOHBIX cucTeMax
BCJIE/ICTBHE BIMSHUS HAopa MeperpeBaroTcs, Kak MpaBuiio, Mpuoopsl BepxHUX sTaxeil. Eciu B
HIDKHUX 93Takax IeperpeBa HET, TO CHIKAIOT TEMI00TAauy HpUOOpPOB BEPXHUX ITaxew,
yYMEHbIlIask MPOXOJHOE CEUEHUE KPAHOB JIBOMHOM perynupoBkH. [Ipy OTCYTCTBUM TaKMX KpaHOB
nepea NpuOOpaMu yCTaHABIMBAIOT JPOCCENbHbIE MIAHObI, ONpeAeNnuB IUAMETP M3 YCIOBUS
MPOXOXKACHUSI Yepe3 HUX PacyeTHOI0 pacxoja BOJbl W IPHUHSB MOTEpPH Hamopa B Ipudope
paBabiMu 0,05 M, WIM yMEHBIIAIOT MOBEPXHOCTh HAarpeBa HarpeBaTelbHoro mnpubopa. [Ipu
neperpese NpuOOpPoB B BEPXHUX ITaKaxX M HEAOIPEBE B HMKHUX CIIEIYET C IOMOIIBI0 KPAHOB
JIBOMHOW PETYJINPOBKH YMEHBIINUTH IIPOXOJHOE CEYEHHME HA BEPXHHUX JTakKaxX U YBEIMYUTH €rO
Ha HIWKHUX. [Ipu oOTCyTCTBMM KpaHOB Ha OOpaTHOM TpyOONpPOBOAE B CTOSIKE MEXKIY
NIEPErpEBAEMBIMU U HEAOIPEBAEMBIMHM 3Ta)KaMHM Pa3pellacTCsl YCTaHaBIMBAaTh IPOCCEIBHYIO
maioy.

IIpu meperpeBe mpuOOPOB BEPXHUX H3TaXEeW M HEJOTPEBE HIKHHMX B OJHOTPYOHBIX
CUCTEMaX C 3aMbBIKAIOIIMMU Y4YacTKaMH MOTYT MPOBOJIUTHCS CIEAYIOLUIUE MEPOIPHUATHS:
YCTAHABJIMBAIOT JIPOCCENbHBbIE MIaii0bl mepen NpuOOpaMu BEPXHUX OTaKed; YMEHBIIAIOT
MOBEPXHOCTh HarpeBa NpuOOpPOB; AEMOHTHPYIOT 3aMBIKAIOLINE YYaCTKH Yy MPUOOPOB HMKHUX
staxei (1-ro u 2-ro) ¥ mpu HEOOXOAUMOCTH YBEIMYUBAIOT TUAMETPHI MTOABOIOK.

[Ipy paBHOMEpPHOM HEIOTpEBE OTOMUTEIbHBIX MPUOOPOB BEPXHUX JTAXKEH U
OJTHOBPEMEHHOM TIeperpeBe NMpUOOPOB HMKHUX 3TaXKEeW YMEHbIIAIOT KOA(PPHUIMEHT CMELIeHUs
3JIeBaTOpA.

Pacxox BOABI B OTONMUTENBHBIX NPUOOpaX OAHOTPYOHON CHCTEMBI PETYIUPYIOT IO
nepernaay TeMIepaTypbl BoJibl B IpUOOpax.



Ecnu kpaHbl Ha CTOSIKAX OTCYTCTBYIOT, TO C IOMOUIbIO KPaHOB Ha MPUOOpax MOXKHO
OJIHOBPEMEHHO IIE€pPEpacIpesieNsITh PacXoAbl BOABI KaK IO OTHCIBHBIM CTOSKaM, TaK M IIO
oTaenbHbIM nprOopam. CTeneHb OTKPBHIBAHUS KPAHOB IPH PErYJIMPOBAHUM YBEIUYHUBACTCS IO
Mepe yaaneHus IpuOopoB OT TEIIOBOI'O BBOJA.

B cucremax c¢ BepxHEil pa3BOAKOW, KpOME TOro, CTENEHb OTKPbIBAaHUS KPAHOB B
Ipelenax CTOSIKa YMEHBINAETCS ¢ JBIOKCHMEM BOIBI OT BEPXHETO 3Taka K HIDKHEMY, a B
CUCTEMAaX C HIKHEH pa3BOJKOM OHA oOJuHaKoBa. B JByXTpyOHBIX CHCTEMax OTOILICHUS
PaBHOMEPHOCTh MPOrpeBa MPUOOPOB MOBBIIIACTCS C YBEIMUEHHEM PACXoJa BOJABI B CHUCTEME.
Jis OHOTPYOHBIX CHUCTEM OTOIUICHHUS! 3HAYMTEIBHO YBEIWYHMBATH PAcXo]l BOJBI B CHCTEME TI0
CPaBHEHHIO C PAacUETHBIM HE PEKOMEHIYETCs, TaK KaK 3TO MOMKET IPHUBECTH K IOITaKHOU
pa3perynpoBKe CUCTEMBI.

PerynupoBanue TynuKOBOH cuCTeMbl TpeOyeT 3HAUUTEIbHBIX TPYA03aTpaT U BPEMEHH,
TaK KaK ero MpoBOJSAT B HECKOJBKO ATAIOB, OCTEIIEHHO MPUOIMKas TEIJI00Taaqy MpuOOpPOB K
TpeOyeMOH.

B nByxTpyOHOW cucteme ¢ BepXHEH pa3BOJKOM M IONYTHBIM JIBUKEHUIO BOJBI, I7/€
JUIMHA BCEX LUPKYISALMOHHBIX KOJEL MPUMEPHO OJMHAKOBA, Pa3HMULA B MPOrpeBe MpuOOPOB
MOYET OBITh BBI3BaHA TOJIKO JOIMOJHHUTEIBHBIM ECTECTBEHHBIM JaBICHHEM (HAIOpOM), BO3-
HUKAIOIIUM Yy NpUOOPOB BEpXHUX dSTaked. 11 3TOro mpu HajlaJKe MPHUKPHIBAIOT KpaHbl Y
puOOpPOB BEPXHUX 3TAXEH, IPU 3TOM CTENEHb NPUKPBITUS KPAHOB y MPUOOPOB OJHOIO 3Ta)Ka
JIOJDKHA OBITh OJMHAKOBOM, TaK Kak BCE CTOSKUM HaXOAATCsA B paBHbIX ycioBusX. Ilocie atoro
OKOHYATEJIBHO PETYIUPYIOT TEIUIO0TAauy IpuOOpOB.

B cucremax ¢ HWKHEH DPa3BOAKOW U IOIYTHBIM JBM)KEHHEM BOJBI JIOIOJHUTEIBHOE
€CTEeCTBEHHOE JIaBJIICHHE, BO3HUKAIOIIEE y MPUOOPOB BEPXHUX ATAXKEH, MaJlo BIHIET Ha paboTy
HIDKEJeXKaluX NpruOopoB BBUAY OOJIBIION ATUHBI HUPKYIALUOHHOrO Konbla. [loaToMy B Takux
CUCTEMAX BO3MOXHBI JIMIIb HE3HAYUTENIbHbIE HEPAaBHOMEPHOCTH B IIPOrPEBE OTAEIbHBIX
npuOOPOB, KOTOPBIE JIETKO YCTPAHAIOTCS PErYIUPOBAHUEM.

B BepTUKaJbHBIX OJHOTPYOHBIX CHUCTEMaxX C TOMYTHBIM JBUXKEHHEM BOJbl BCE
HarpeBaTelbHble MPUOOPHI M CTOSIKM HaXOMAATCS B PaBHBIX YCIOBUSX, U PETYIMPOBAHUE TaKUX
CHCTEM He IIPE/ICTABIISIET 3aTPYAHEHUN.

OKCIUTyaTallMOHHOE PETYJIMPOBAHUE CHUCTEM OTOILIEHHUS C €CTECTBEHHOM LMPKYJISALUEH
ABIII€TCS HamOoJee MPOCThIM, TaK KaK B TaKUX CHUCTEMaxX OOBIYHO HE OBbIBA€T IOJHOCTHIO
HENpOorpeBaeMbIX MPHOOPOB.

Jlo Hayayia pEryJqMpoOBKH KpaHbl HA BCEX CTOAKAaX WU y MNPUOOPOB JOJIKHBI OBITh
IIOJIHOCTBIO OTKPBITHL. HepaBHOMEpPHOCTH MpOrpeBa YCTPAHSIIOTCS PETYJIUPOBKOW KPAHOB.
TemmnepaTypa BoJibl BO BpeMsl HaJIQJAKH J0JKHA OAepKUBaThCs B peaenax 50—60°C.

Ilo OKOHYaHMM pErylIMpOBKH CHCTEMBI TEMIEPATYpPY B KOTJIAX MECTHOM CHCTEMBI
otoruieHust AoBoAAT A0 90°C u mpu 3Toi Temmeparype elle pa3 HpOBEPSIIOT MPOrpeBaeéMOCTh
npubOpOB.

B ycnoBusx skcrutyaTaiuu, Kak Obl XOpOIIO HU ObLIa OTPEryJInpoBaHa padoTa CUCTEMBI
OTOIUICHUSI, €HCTBUTENbHAS TEMIIEpaTypa BO3/yXa B MOMEIICHUSAX MOXET ObITh pa3IHMYHOM.
HanexxHbiM mokaszaTesnieM HOpPMaJbHOM TEIUIOOTJAuYd OTOIUTENbHBIX MPUOOPOB SBIsSETCS
TeMIepaTypa TEeIUIOHOCUTENS B 00paTHBIX cTosikax. [IoHMKeH - Has TemmnepaTypa yKas3bIBaeT Ha
TO, YTO CHCTEMa OTOIUICHUS HEJIONOJy4yaeT M3 TEIJIOBOW CeTH TpeOyemMoro KOJIHYecTBa
TEIUIOHOCUTENST WIM €ro Temneparypa Hu3Ka. IloBbllleHHas TemmepaTypa yKasblBaeT Ha
nepepacxoj TEMJIOHOCUTENS 1O CPaBHEHHMIO C PAcCUETHBIM 3HAUYE€HHWEM WM Ha TMOCTYIJIEHUE
TEIUIOHOCHUTEJIS C TEMIIEPATypOil BhIIIE HOPMAILHOH 110 TEMIIEPATypHOMY I'paduKy.

JUis  aBTOMAaTMYECKOro MOJJEepKaHUS KOMGPOPTHOW TeMmepaTrypbl B MOMELICHUH
UCTIOJIB3YIOTCSl TEPMOPETYIATOPHl (TEPMOCTaTUYECKUE BEHTWIM, WIM TepMocTaT). Tepmocrtar
YCTaHABIIMBAETCS B CUCTEME OTOIJICHUS 3/1aHUA Mepes OTOMUTENbHBIM IPUOOPOM JIF000T0 TUIa
Ha TpyOe, mojatomeid B Hero ropsuyro Boay. Cokpamias mnofady H3JIMIIHET0 Terja oOT
OTONHTEILHOTO MPUOOpa B TEPUOMBI TEIJIOTIOCTYIUICHHH OT COJHEYHOW pajualiud, JIHOJICH,
AIIEKTPOOBITOBBIX MPUOOPOB, TEPMOPETYIIATOP UCKIIOYAET MEPErpeB MOMEILEHHS.



Pannaropusii TEPMOPETYIIATOP [IPEACTaBIISAET coboit aBTOMAaTUYECKUU
IPONOPLHUOHAIBHBIA PEryasTOp € OTHOCUTEIBHO HEOOJBIIMM JHAaNa30HOM pPeryJnpOBaHMUS.
TepMoperyasTop COCTOMT M3 JIBYX YacTe: YHHUBEPCAJIbHOIO TEPMOCTATUYECKOIO AJIEMEHTa U
pEryaupyoIero KiamaHa € MpeABAPUTEIbHONM HACTPOMKOW (MM KJamaHa C MOBBIIIEHHOM
HPOIYCKHOW CIIOCOOHOCTBIO).

OCHOBHBIM YCTPOWCTBOM TEPMOCTAaTHYECKOI'O 3JEMEHTa SIBISETCA CHIb(OH, KOTOPBIH
oOecrieunBaeT IMPONOPLUHOHAIBHOE pEryjirupoBaHue. JlaTuMK TepMO3JIEMEHTa BOCIHPUHHUMAET
U3MEHEHHE TeMIepaTypbl OKpyxkaromero Bo3ayxa. Cuiab(oH M AATYMK 3aIOJHEHBI JIETKO
UCTIAPSIOMICHCS KHUIKOCTBIO M ee MmapamMu. BrIBepeHHOE TaBJieHHE B CUIb(POHE COOTBETCTBYET
TEeMIepaType €ero 3apsiiku. OTO JaBleHHE COaJaHCHUPOBAHO CHJION CXaTus HACTPOCUHOU
IPYKHUHBI.

IIpu noBbIIIEHNH TEMIIEPATYPHI BO3yXa BOKPYT AATYMKA YaCTh JKMJIKOCTH UCIApSAETCS U
JIaBJICHUE MapoB B CWIIb(OHE yBenuuuBaeTcs. [Ipu 3TOM OH pacTAruBaercs, mepeMenias KOHyc
KJIallaHa B CTOPOHY 3aKpPbITHUs OTBEPCTUS JUIsl IPOTOKA TEIIOHOCUTENS B OTONUTENbHBIN prOop
JI0 Te€X IOop, MOKa He OyAeT JOCTUTHYTO PaBHOBECHE MEXKIY CHUJIOW MPYKUHBI U JIaBIEHUEM
napoB. Ilpu noHmwxeHun Temreparypbl Bo3ayxa Hapbl KOHJIEHCUPYIOTCS, JaBlIeHUE B CUIIb(OHE
YMEHBIIAETCS, YTO MPUBOJUT K €r0 COKPAIICHUIO U MEPEMELICHUI0 KOHyCa KilallaHa B CTOPOHY
OTKPBITHS J10 TOJ0XKEHUSL, IIPU KOTOPOM BHOBb YCTAHOBUTCS PABHOBECHE CUCTEMBI.

TepMoperyasTopel ¢ LENbI0 HCKJIIOUEHHUS BIUSHUS TEMIIEpaTypbl TEIUIOHOCUTENS B
nojaroIieM TpyOOnmpoBoJe Ha TeMIEpaTypHbIH JAaTUMK YCTAHABJIMBAIOTCS, Kak IPaBUJIO,
TOPU30HTAIIBHO.

PaguaTtopHble TEpMOPETYIIATOPHI BBIITYCKAIOTCA CO BCTPOEHHBIM IaTYMKOM TEMIIEPaTypbl
U C JUCTAHLMOHHBIM JATYUKOM JUISl YCTAHOBKM B OJHOTPYOHBIX U JABYXTPYOHBIX CHCTEMax
OTOIICHMUSI.

JIMCTaHIIMOHHBIN JAaTYUK TEPMOCTATUYECKOTO 3JIEMEHTA YCTAHABIIMBAETCS Ha CBOOOHOM
0T Me0eJ M 3aHaBECOK CTE€HE WM IUIMHTYCE O] OTOMUTEIbHBIM IPUOOPOM MPH YCIOBUHU, YTO
TaM He MPOXOASIT TEIUIONPOBO/IbI CUCTEMBI OTOILJICHUSL.

TepmocTaTnyeckuii 371eMEHT HAacTpauBaeTcs Ha TpeOyeMyl0 KOMHATHYIO TeMIepaTypy
MTOBOPOTOM €r0 PYKOSATKM C HAHECEHHOW HA HEW KPYrOBOM IIKAJIOM.

PaguaropHble  TepMOpPETyISTOpbl  BBIOMpAOTCS MO  KO3(DPUIMEHTY MpomycKHOH
CIIOCOOHOCTH.
3aganue:

BrinonauTe 00cne0oBaHNe CUCTEMBI OTOIUICHUS Y4eOHOTo KopirycaNe7 KoJulemka U COCTaBUTh
o gopwme:
1. Twun cucremsl (0AHOTpYOHAS UK IBYXTpYyOHasi, C BEpXHEH UM HUXKHEH

Pa3BOAKOM U T.II.)
Tun u Mapka OTONUTENbHBIX TPUOOPOB (PaAUATOPOB, KOHBEKTOPOB).
3. TemomexaHnyeckoe 000pPYAOBaHUE CUCTEMbI OTOIUIEHHUS, YCTAHOBIEHHOE Ha

TETJIOBOM BBOJIE ( TEIIJIOBOM ITYHKTE).
4. JledeKTbl CHCTEMBI.

N

IIpakTuyeckoe 3ansitue 27
Tema: OrieHKa TEXHUYECKOTO COCTOSIHUS U IKCIUTYaTallHOHHBIX XaPaKTEPUCTUK CUCTEM
OTOIUICHHUS
OcCHOBHBIE HEHCTIPABHOCTH OTOIMUTENBHBIX CUCTEM, METOIbI UX OOHapykeHwus. CpoKu
MIPOBEJCHUS TEKYIIETO U KaUTaIbHOTO PEMOHTOB CCTEM OTOIUICHHMS.
Heab 3aHATHSA: U3YIUTHh OCHOBHBIE HEHCIIPABHOCTH OTOMUTENBHBIX CUCTEM, METOJIbI UX
OoOHapyXeHHs, CPOKH MPOBEJICHUS TEKYILEr0 U KallUTAIbHOIO PEMOHTOB CUCTEM OTOILICHUSI.

Teoperuyeckas 4acThb:



OnHUM U3 OCHOBHBIX MOKa3aTesiel HeYJOBIECTBOPUTEILHOM paboTe CUCTEMBI OTOIUICHUS
ABJISICTCS HE NIPOIPEB OTONUTENILHBIX MPHUOOPOB.

HeynosnerBopurenbHass paboTa CHCTEMBl OTOIUICHHSI MOXXET OBITh  BBI3BaHA
CJIEAYIOLIMMHU IPUYMHAMU:

—HEUCIIPaBHOCTD y3J1a YIPaBJICHUS;

—HECOOTBETCTBUE TUAMETPOB APOCCENIBHBIX A0 PacYeTHBIM 3HAYECHUSM;
—HEJI0OCTaTOYHbIN YPOBEHDb TEIJIOHOCUTENSI B CUCTEME;

—HEJ0CTaTOYHBIN HANOp TEIJIOHOCUTENSI B CUCTEME;

—3acopbl B CUCTEME;

—IIOHMKEHHUE TEMIIEPATYPhl B OTAIUIMBAEMBIX TIOMELIEHUAX 110 CPABHEHHUIO C
pacueTHbIMU 3HAYEHUSIMU;

—HaJIM4Yie BO3/lyXa U BO3AYLIHBIX TPOOOK;

—HEBEPHBIE [TPOEKTHBIE PELICHMUS,;

—HEKa4eCTBEHHBIII MOHTaK CUCTEMBI;

—3aMopaXMBaHHE TPYO M OTONMUTEIbHBIX PUOOPOB;

—HapyllIeHUe FrepMETUYHOCTH 3JIEMEHTOB CUCTEMBI.

B cucremax BOASHOrO OTOIUIEHHS B Yy3/1aX YOPAaBJIEHUS IPUMEHSETCS 3JeBaTop,
HEYJOBJIETBOPUTENIbHAS paboTa KOTOPOrO MOXET ObITh BbI3BaHA IUIOXMM KauyeCTBOM
W3TOTOBJIEHUSI OTJAEIbHBIX €ro Y3J0B, HENpPaBWIbHOM COOpPKOM, HENpaBUIIBHBIM PpPacyeToOM
JyaMeTpa CoILla 3JIEBaTOpPa M YAaCTUYHBIM 3acCOPOM COIUIA. JTOT 3aCOpP MOYKHO YCTPaHMTb,
IPOIYCKasi 4epe3 COIUIO BOJLY — COILIO OYMIIAETCS 3a CUET CTaTUYECKOI0 HAlopa CHUCTEMbI
OTOILJICHHUSL.

[Ipu pabote 31neBaTOpPa MOKET CO3/aBATHCSl 3HAUYUTENIbHBIN IIYM M3-3a HAJIWYUS TPELIUH,
3ayCEHLIEB M HEPOBHOCTEH B BBIXOJHOM YaCTH COIUIA, M3-3a MEPEKOCOB WM IpU TalIeHUU B
coruie OonpiIoro Hamopa. VI30BITOUHBIA HAmop 4Yepe3 COIUIO JIPOCCENHUPYETCS PEeryasiTopoM
pacxona. HencnpaBHOCTb 371€BaTOpa MOYKHO OOHAPYXKUTh 110 Iepenaly TeMIepaTypsl 10 U oc-
ne Hero. Ecnmm Temmeparypa 3HAuUMTENBHO OTJIMYAETCSl OT pacyeTHOM, YKa3aHHOW B
TEeMIepaTypHOM Tpaduke, TO dJeBaTop HeucnpasBeH. [Ipy HE3HAUUTENTBPHOM OTJIMYUU
TeMIIepaTypbl, U3MEPEHHON /10 2JIeBaTopa, OT TEMIEpaTypsl, U3MEPEHHOM IOCIE 3JeBaTopa,
3aBBILIEH TUAMETP COILIA DIIEBATOPA.

HeucnpaBHocTh perynsiTopa pacxojaa NPUBOAUT K U3MEHEHHUIO pacxoja TEeTJIOHOCUTEIS
10 CPAaBHEHUIO C PACUETHBIM. DTO ONPEAEIAETCS 110 U3MEHEHHUIO TEMIIEPATyphl B MOJAIOLIEM U
oOpatHOM TpyOompoBojiax. Perymasarop pacxoma peMOHTHPYETCA, U OCYLIECTBISIETCS €ro
HaJaJKa.

[Ipu He3aBUCUMON cXeMe NMPUCOETUHEHUSI CUCTEMBl OTOIUIEHUS K HapYKHBIM TEIJIOBBIM
CeTsM HEHCIPAaBHOCTU HACOCHOTO y3ja YIpPaBJIEHUS MOTYT OBITh BBI3BaHBl HEHUCIPABHOCTBHIO
HacoOCOB, BOJOHArpeBaTesey, 3allOpHOM M NPEIOXPAHUTEIBHOM apMaTypbl, YTEUYKAMH B
000pyI0BaHUU U TPYOONpPOBOAAX, HEUCIIPABHOCTBIO PeryasTopoB. K HencnpaBHOCTSAM HACOCOB
OTHOCSITCSl pa3pyllIE€HUE 3JaCTUYHBIX MY(QT COEJUHEHMsI BaJlOB 3JIEKTPOABUIATENs] U HAcoca,
paspyllieHre MOAIUIHUKOB M TOCaJ0YHBIX MECT O] MOJIIMIHUK, U3HOC JlornacTell paboyero
KoJleca M CpbIB pabodero kojeca ¢ Baja, CBUIIM M TPEIIMHbl Ha KOpIIyce, YTEUKH dYepe3
CaJIbHUKOBBIE YIUIOTHEHUS. Bce HeMcnpaBHOCTH JIMKBUIAUPYIOTCS peMOHTOM. llpm mosBieHun
CBUILIEH U TPELIMH B KOPITycE HACOCA €r0 3aMEHSIIOT.

HeucnpaBHocT  BoJOHarpeBaTeneil  MOSBIAIOTCA B pe3ysbTaTe  HapylIECHHUs
TepPMETUYHOCTH Pa3BAIbLIOBKH TPyO B TpYOHOH pelieTke, paspbiBa TpyO, WX 3apacTaHus,
CIMNIAHUsT TPYOHOTO TMydYKa, IOSBJICHHS CBUIIEH U TPEIIMH B KOPIIyce BOJOHArpeBaTElIs.
Hapynienne repMeTHYHOCTH pa3BajbLOBKU TPyO oOmpeensercss MO MOCTOSHHOW yTeYKe BOIbI
P OTKPBIBAHWU CIIyCKHBIX KPAaHOB Ha BOJOHArpeBaTelle WIM IpsA3eBukax. HeucnpaBHocTu
TPYO YCTPaHSIOTCSI PEMOHTOM HJIM UX 3aMEHOM.

3apactanue TpyO ompenensercss IO  YBEIWYEHHUIO TIepernajga JaBlIeHUs Ha
BojioHarpesatesne. [1pu 3apactanuu TpyObl MPOUYHUILAIOT WU POMBIBAIOT.



Cnumanue TpyOHOrO TIydKa BBI3BIBACTCS HEMPABUIBHOM  YCTAaHOBKOM  CEKIIMU
BOJIOHArpeBaTelIsd WK pa3pyLICHHEM MOAAEP KUBAIOIIMX [TOJIOK BHYTPHU ero kopnyca. Ciunanue
TPYOHOTO IydYKa MPUBOJHUT K IMPOBHUCAHHUIO TPYO M CHUKECHUIO TEMIIEPATYpPbl TEIUIOHOCUTENS B
oOpatHOM TpyOompoBojie TerioBod ceTd. CeKUuI €O CIUMIIMMCS TPYOHBIM IIyYKOM
HE00X0UMO 3aMEHUTh

YpOBEHb BOIBI B CHCTEME IIPOBEPSIOT B BBICIIMX TOYKAX CUCTEMBI, a TaKXKE IO
IIOKa3aHUIO0 MAHOMETpA.

VY nanenue Bo3yxa U3 CUCTEMBI IPOM3BOAMTCA IIPU OCTAaHOBJICHHBIX Hacocax yepes3 10—
15 MuH nocie 0CTaHOBKH Yepe3 BO3AYIIHBIE KPAHBI.

3acopbl BO3HUKAIOT B PE3yJbTaTe IONAAAHMs I'PA3U B CHCTEMY IIPH HEHMCIIPABHBIX
IPSA3EBUKAX U IPU OTJIOKEHUH MPOAYKTOB KOPPO3UU HA BHYTPEHHEH MOBEPXHOCTU TPYO. 3acop
IPA3EBUKA ONpPEACIAETCS M0 MOKAa3aHUSAM MAHOMETPOB, YCTAaHOBJIEHHBIX 10 M IIOCJIE HETO, IO
YBEIMYCHUIO Iiepernaja AaBieHus. JIMKBUAMPYETCSA 3acop IpA3EBHKA OTXKEHUIO T'PsA3M 4Yepes
CIIyCKHBIE€ KpaHbl B HIKHeH yactu. Ecnu Takum criocoOoM 3acop He YCTpaHseTcs, TO IPS3EBUK
pa3z0bupaercs U OYUIIAIOTCS CETKU U BHYTPEHHUE TOBEPXHOCTH.

B cucreme oromieHus 3acopbl yalle BCEro o00pa3yroTcs B MeCTax W3MEHEHHUs
HAIpaBJICHUSl JIBWJKEHUS TEIJIOHOCUTENs (KpeCTOBMHAX, TPOMHMKAaX, OTBOJAxX), MECTax
YCTQHOBKHM  3allOpPHO-PETYJIUPYIOIIEH apMmaTypbl, CyXeHHUs ceueHui TpyO, B MecTax
3HAYUTEIBHOTO CHIKEHHS CKOPOCTH JBM)KEHHUS TEIIOHOCUTENS (B OTOMHTENBHBIX MpUOOpax,
IPOTOYHBIX BO3AYyXOCOOpHUKaX). /[l mpenynpekaeHus 3acopoB HEOOXOAMMO PperyJisipHO
IIPOBOAMTDH 0OCTYKUBAHUE TPSA3EBUKOB, YCTAHOBJICHHBIX B TEIIJIOBOM IIYHKTE 3/1aHUS.

OOHapyXuUTh 3acCOpbl MOXKHO TEMIEpAaTYypHbIM M aKycTHUecKuM crocobamu. [lpu
TEMIIEPaTYpHOM CIIOCOOE Ha YYacTKE M3MEpSAIOT TeMIepaTypy JKHIKOCTHBIMH  WJIH
3JIEKTPOHHBIMU TepMOMeTpaMu (TepmorynaMu). Jljis oJHOTPYOHBIX CHUCTEM IelIeco00pa3HO
MCII0JIb30BaTh BTOPOW CHOCO0, IPpU KOTOPOM IPOUCXOAUT MPOCIYIIMBAHUE CUCTEMBI. B MecTax
3aCOpOB IIPOUCXOJUT CYXKCHHE CEUEHUs, B PE3yJbTAaTe YBEINYMBACTCS CKOPOCTb JIBHIKEHUS
TEIJIOHOCHUTENIS, YTO NPHUBOJUT K YBEIHMYEHHIO IIyma. [[s NpOCIylIMBaHMS HCIIOIb3YETCS
TEYeUCKaTellb, KOTOPBIH COCTOMT W3 YCHJIMTENs, OJOKa NUTAaHUS, HMHIUKATOpa, IIyna u
HaylmHUKOB. [Ipoxo/s Brosib TpyObl U MpHKUMas LIYT K €€ IOBEPXHOCTH, IPOCITYIINBAIOT IIyM
B HaylIHUKax. Bo3pacranue ypoBHs IIyMa CBUACTEIBLCTBYET O BO3MOKHOM 3aCOpe, Ul TOYHOTO
OIpPEIETICHUSI MECTa 3acopa MOJIb3YIOTCS MHAUKATOPOM. JlJI1 3TOr0 CHUMAIOT IMOKa3aHUs 10

U IIOCJE 3acopa U NpOu3BOAAT noctpoeHus. Ilocime ompeneneHus Mecrta 3acopa €ro
YCTPAHSIIOT TUAPABIMYECKONW, TMAPOIHEBMATUYECKOM IPOMBIBKOM WM NpOo4YuCTKOM. Ilepen
IIPOMBIBKOM BCHO CHUCTEMY OCMAaTpUBAIOT, IPOBEPSIOT €€ TEPMETHUYHOCTH W IPOUYUIIAOT
TPSI3EBUKH.

I'mapaBnrueckasl MPOMBIBKA OCYIIECTBIISETCS 3a CYET CO3JaHHUsS OOJBIIMX CKOpOCTEH
IIOCTOSIHHOTO TIOTOKa BOABL. IIpm TuapaBIMYECKOW NPOMBIBKE YCTPAHSAKOTCS 3acOpHl,
o0Opa3oBaHHbIE JIETKUMH YacTUllaMU. Ho Ha ydacTkax, rie CKOpOCTb JIBUKEHMS BOJIblI HEBEIINKA,
YCTPAHUTh 3aCOP TaKUM CIIOCOOOM Hallle BCErO HEIb3sl, TaK KaK TSKEJIble YaCTHIIbl U3-3a MaJon
CKOpOCTH ocealoT. B 3ToM ciyyae menecooOpa3Hee HCHOJIb30BaTh THIPOIMTHEBMATUYECKYIO
IIPOMBIBKY, KOTOpasi IPOU3BOJUTCS MOAAaYEHl CKATOro BO3JyXa B TPyOONPOBO/IbI, 3aTIOJHEHHbBIE
BoJ10#. [Ipu 3TOM moOBBIIIAETCS CKOPOCTH BOJOBO3IYIIHOM CMECH U CO3/1AaeTCs MOTOK OOJIBIION
TypOyJIEHTHOCTH, B PE3YJIbTAaTe OTIOKEHUS PA3PHIXIISIOTCSA U BBIHOCSATCS U3 CUCTEMBI.

[ToHnxeHue TeMIepaTypbl B TOMEIIEHUH MOET OBITh BBI3BAHO CIEAYIOIIUMHU
INpUYMHAMH: HApYIIEHHWEM LMPKYJISALIAHA TEIUIOHOCUTENS, HEHCIPABHOCTBIO Y3JIa YIIPABIICHUS,
CaMOBOJIbHBIM TOKITIOUEHHEM JOMOJHUTEIbHBIX OTOMUTENbHBIX TPUOOPOB.

[Ipy cHuXeHUM TeMmepaTypbl B IOMEIIEHUSX B IMEPBYIO OYepelb HEOOXOAMMO IO
TEPMOMETPY IIPOBEPUTH TEMIIEPATYPY TEINIOHOCHUTENS, MOAABAEMOI0 B CHUCTEMY OTOILICHHUS.
Ecnu temneparypa TErIoHOCUTENSI HUXKe TpeOyeMoil, To HEMCIPAaBHOCTh CIIEAYET UCKATh B Y37
yopasieHus. Ecim  TeMiiepaTypa  TEIJIOHOCHUTENS  COOTBETCTBYET  HOPMATUBHOW, TO
HEHCIIPAaBHOCTh CHCTEMBI OTOIUICHHS 3aKJIIOYAeTCs B HAPYIICHUM LUPKYJSIIUN TETIOHOCHUTEIS
WJIM B HENIPABUJIIbHOM PETYJIMPOBAHUU CUCTEMBI.



Hapymenune uuMpKymnsuuyu TEMJIOHOCUTENS IMPOUCXOIUT IPHU MOJIHOM WIM YaCTHUYHOM
3acope CTOsIKa M TOJBOJAKU K OTOMUTENbHOMY MpHOOpPY, MOMaJaHUU BO3AYyXa B CHCTEMY
(«3aBO3MTYIIMBAHUE» CUCTEMBI), 3aMOPAKUBAHUN CHCTEMBI, OIMOKAaX MPU MOHTaXe TpyO, apma-
Typbl, €€ HEUCIPABHOCTH, PETYIUPOBKE CHUCTEMBbI, MOHKCHUN AABJICHUS U3-32 YTEUYEK BOJIBI.
3aBO3/1yIIMBAHUE CUCTEMBI MOKHO YCTPAHUTh ITyTEM OTKPbIBAHUS BO3AYLIHBIX KPAHOB.

3amopakuBaHue TPYyO M OTONMUTENBHBIX MPUOOPOB MPOUCXOAUT B 3UMHHI NEpUOA HpU
OCTAHOBKAaX M IIyCKaX CUCTEMbI OToIieHus. [y ycTpaHeHUs! 3TOM HEUCIPAaBHOCTH IPUMEHSIOT
ropsiuyr0 BOJy, Map M 3JeKTporporpeB. Paspemraercs ororpeBaTb TPyObl U OTOMHUTEIbHBIC
npuOOpHI B KEJIe300€TOHHBIX COOPYKEHUSX, €CIIU TOJIbl M CTEHBI HE JIEPEBSHHBIC, MasNIbHBIMU
JaMIaMH U Ta30CBapOYHBIMH FOpEIKaMHu.

M3 Bcex cmoco0OB damie BCEro HCHOIB3YIOT OTOTPEB TOpsiueil BOJOW, IS Yero
3aMOpPOKEHHbIE YYAaCTKU TPYyO W OTONMUTENbHBbIE HPUOOPHI 00EPTHIBAIOT TKaHbIO, a 3aTeM
NOJMBAIOT ropsiueii Bomoit. [Ipu mpumeHeHun 3toro cmocoba TpaTuTcsi OOJBIIOE KOJIMYECTBO
ropsiyeil BoJpl, TP 3TOM BOJIa MOMAJIaeT Ha MOJ U CTEHbI TOMEUICHHUS, YBIaKHIS CTPOUTENbHbIC
KOHCTPYKLUH.

OtorpeB mapoM TpeOyeT OTCOEIMHEHHUS 3aMOPOKEHHOTO YYacTKa, HO MO3BOJISIET
OTOrpeBaTh TPYOOIPOBOABI O€3 CHATHS TEMIOBON M30ISIIMHU. OOBIYHO TAPOM OTOIPEBAIOT TPYObI
B IIPOU3BOJICTBEHHBIX MIOMEIICHUSIX.

Jlyi oTOrpeBa CKPBITHIX TPYOOIIPOBOJOB HCIOJIB3YIOT UX 3JEKTPOIPOrPEB YCTAHOBKAMHU
nepeMeHHoro toka. Otorpes mpousBoautcs TokoM 200—400 A npu Hanpsikenun He Oonee 36
B. OrorpeBaemblil y4acTOK J0JIKEH OBITH OTCOEAMHEH M M30JUPOBAH OT CHUCTEMbI OTOILJICHUS.
Y CTaHOBKH € MOCTOSIHHBIM TOKOM HE UCIOJIB3YIOTCSL BO H30€KaHe KOPPO3UU TPYyOOTIPOBOIOB.

OtorpeB mnasyIibHBIMU JIaMIIaMU M Ta30BBIMU TOPEJIKAMU SIBISETCS I10KApOOIACHBIM,
M03TOMY HEOOXO0IUMO COOII0OIaTh MOBBIIIEHHBIE MEPhI IPEIOCTOPOKHOCTH.

OmuOku pu MOHTa)Xke TPyOOIPOBOJOB M apMaTypbl MOT'YT IPUBECTH K YMEHbBIIECHUIO
IUIOMIA/IA CEUYEHUS MOTOKA U K HAPYIICHUIO LIUPKYIISALIUU.

HepaBHoMepHbIit IIPOrpeB OTOIUTEJIbHBIX pudopoB MIPOUCXOJUT npu
pa3perylupoBaHUN CHCTEMBbl OTOIUICHHsI, MPH 3TOM HEOOXOAMMO OTpPEryJlMpOBaTh CHCTEMY.
VYTeuku TeJIOHOCUTENIS U3 CUCTEMBI IPUBOJIAT K TOHUKEHUIO B HEH 1aBICHMUS.

Hapymenne repMeTnyHOCTH DIIEMEHTOB CHCTEMBI OTOIUIEHUS IPUBOJUT K YTEUKE
TerioHocuTenss. B TpyOonpoBosax HapyllleHHe repMETHYHOCTH MPOUCXOIUT M3-3a KOPPO3HH,
KOTOpasi yBEJIMYUBAETCS B MIPOLIECCE IKCILTyaTal[uH, €CJIM CUCTEMA OTOIUICHUS HE IPOMBIBAETCS,
a TaKkKe MpU TOoNaJaHUM B TEMJOHOCUTENb KHUCIOPOJa BO3AyXa INPHU 3aMOJIHEHUU CHCTEMBI
BOJIOIIPOBOJAHON HE J€a’pUPOBAHHOM BOJOM M 4YacTOM OIOPOKHEHUHM cucremsl. Hapymenue
FepMETUYHOCTH MOKET BO3HUKATh B MeCTax M3ruda TpyO npu HempaBuibHOW ruOku. Mecta
yTeueK JIMKBUAUPYIOTCS CBapKOH, 3aMEHOH, CKJIEMBAaHHUEM C IIOMOIIBIO CTEKJIOTKAHU,
MPONMUTAHHON AMIOKCHUJIHBIM KJIEEM, a TAK)KE YCTAHOBKOW XOMYTOB.

B pe3b00BBIX COCTUHEHUSAX YTEUKH JUKBUIMPYIOT, KaK MPaBUIIO, 3aMEHON YIUIOTHEHUSI.
Bo @QuaHueBbIX COEAMHEHUSX YTEUKH YCTPAHSIIOTCS MOATSKKOM OONTOB WIM 3aMEHOU
NPOKJIAAKU. B CBapHOM COEIMHEHUM YTE€UYKU BBI3BAHBI HU3KUM KaueCTBOM CBapkKd, B 3TOM
Cllydae MPOU3BOJIUTCS JOMOJHUTENbHAS M0/IBApKa AEPEKTHOTO CTHIKA.

3aganue:

5. CocrtaBuTh JePEKTHYIO BEIOMOCTD IS TPOBE/IEHUS TEKYILErO PEMOHTA.
6. CoctaBuTh 1e(heKTHYIO BEJOMOCTD JJIS IPOBEACHHS KalUTAILHOTO PEMOHTA.
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Tema: OI_ICHKa TCXHUYCCKOTO COCTOSIHUA U SKCIUTYaTallTUOHHBIX XapPaKTCPUCTUK CUCTCM
BCHTUJIALINU.

CucreMsbl BCHTUJIALINH. HepI/IOI[I/I‘-IHOCTB OCMOTPOB U OYUCTKH ABIMOXO/0B, ra30X0A0B U
BCHTUIALIMOHHBIX KaHAJIOB.

He.m; 3aHATHA: U3YYUTHh CPOKH INEPUOAUIHOCTHE OCMOTPOB U OYHUCTKHU JBIMOXO/I0B, I'a30X010B
N BEHTUISIIUOHHBIX KaHaJIOB.

TeopeTuyeckasi 4acTh:

BerpoBoii Hamop oOpasyeTcss OpH BO3JAECHCTBUM BeTpa Ha 3aanune. Berep, o0ayBas
3JaHUE, CO3JACT ¢ HABETPECHHOM CTOPOHKI ITOBLINICHHOS JIABJICHHE, a C 3aBETPECHHON CTOPOHBI —
MMOHMXEHHOE.

Bo3ayX B 31aHUM OVIET MEPETEKATh B 30HY Pa3psLKEHMs, a €ro MECTO OYAET 3aHUMATh
BO3JYX, NPOHUKAIOMMNA B 3JaHHE CO CTOPOHBI ITOBBINICHHOTO JaBicHHUs. MHTEeHCHMBHOCTH
BO3JyX000MEHA 3aBUCHT OT CKOPOCTHM M HalpaBiCHHS BeTpa, (GOpPMBI 3JaHUS U €ro
3aIIMIISHHOCTH OT BETPA OKPYKAIOIIEH 3aCTPOMKON M 3€JICHBIMIA HACAKICHHUSIMH.

Ecin Temmeparypa Hapy:KHOTO BO3JyXa OTJIMYACTCS OT TEMIEpaTyphl BO3Jyxa B
IMOMCIICHUH, TO BO3JYXOOOMEH IIPOMCXOJHT 32 CYCT PAa3HOCTU ILUIOTHOCTESH BHYTPEHHEIO MU
Hapy>KHOT'O BO3AYyXa.

Ecnu Temneparypa HapyKHOIO BO3AyXa OYJIET HUIKE, YEM B IIOMENIEHUU, TO DTOT BO3AYX
Kak 0oJjiee TsHKEIBIH 4Yepe3 HIDKHIO YacTh OTKPBITONO OKOHHOI'O MpoeMa OyAET MOCTYIIAaTh B
IIOMEIIIEHHUE, BLITECHSISI HAPYIKY Yepe3 BEPXHIOIO YacTh IIpoeMa 00Jjiee TEIUIbIM 1 JIETKUM BO3AYX
IOMEIIEHH. DTOT IPoILlecC OYAET IPOTEKATh TEM aKTHBHEE, YeM OOJbIIE PA3HOCTH TEMIIEPATYP
HapyKHOT'O M BHYTPEHHET0 BO3JyXa.

Eciu TeMnepaTypa HapyKHOI'O BO3Ayxa OYIET BBIIIE, YEM B IIOMEIICHUHU, TO ABHMKECHHE
ero OyJIET IPOUCXOUTL B 00paTHOM HalpaBICHUU.

Puc. 2.22. CxeMBI eCTECTBEHHON BEHTHIIAIINU:

a — adpanusi:1 — mpUTOK BO3ayXa; 2 — OTKPHITOE OKHO; 3 — BBITSDKKA BO3AyXa; 4 —
CKBO3HOE TMPOBETPHUBAHME 3a CYET BETPOBOrO Hamopa; ¢ — HaBETpEeHHas CTOPOHA; B —
3aBETpEHHAs CTOPOHA; O — KaHaJbHAs CHCTeMa: 1 — BBITSDKHOH BO3JIYXOOTBOJ; 2 — COOPHBIIA
TOPU3OHTAIBHBIA BO3TyXO00TBOM; 3 — mIaxTa; 4 — 30HT; 5 — OKHO; 6 — MPUTOK Bo3ayxa; 7 —
BBITSDKKA BO3/IyXa; 8 — JKaIIFO3MiHAs perIeTKa

Boznyxoo6MeH, BO3HMKAIOMIMA MpPHU BETPE WM OTKPBIBAHWU PETYJIHUPYEMBIX (Gpamyr,
Ha3bIBACTCS aspayuell.

[Tomumo aspanuu cymiecTByeT Takke KaHalbHasl CHCTEMa €CTECTBEHHON BEHTWJISLIUH, B
KOTOpPOM MPUTOK HApYKHOTO BO3/JyXa OCYIIECTBISETCS 4Yepe3 OKOHHBIE MPOEMbI, a BBITSDKKA
3arpsI3HEHHOT0 BO3/lyXa U3 MOMEIIEHUI — MO ClenHuanbHbIM KaHanaMm (maxtam). Kanamer ycr-
pauBaIOTCS B CTPOUTENIBHBIX KOHCTPYKUUSAX WM SBISIOTCS MPUCTAaBHBIMH (ToBecHBIMU). Bxoa
B KaHaJ W3 TMOMEIICHUS 3aKphIBaeTCs >KaIlO3uiMHON pemerkoil. KaHanmbl U3 OTOEIBHBIX
MOMEIEHUI BBIXOJAT B COOpHBIE TOPU30HTAIbHBIE BO3AYXOBObI, KOTOPHIE 000PYAYIOT BBITSIK-



HBIMHU [IaXTaMM, BO3BBIMIAIOMIMMUCS HaJ MOBEpXHOCTAMH KpoBiH Ha 0,5— 1 M. BeiTskka u3
IIOMEIIEHUN MOXKET PeryJupoBaThCs >KATIO3UMHBIMU PELIETKaMU WJIM KJallaHaMM Ha COOPHBIX
BO3AyXOBoJax. sl ynydmieHust BBITSDKKM HA BBITSDKHBIC IIAXThl YCTAHABJIMBAIOT 30HTHI HIIU
ne(hIEKTOPHI.

HenoctatkoM ecTECTBEHHOW BEHTHJISIMM SIBISIOTCS €€ 3aBUCHMOCTb OT HapY>KHBIX
METEOPOJIOTUYECKUX  YCIOBUH, HEOONBLIONW paauyc JAEHCTBUS, CIOXKHOCTb YIpPaBJICHUA
IPOIIECCOM BEHTHIISALIUH.

EcTecTBEeHHYI0 BEHTHIISALMIO IPUMEHSIOT B JKUJIBIX HOMEPAX, HEKOTOPBIX OOIECTBEHHBIX
U CITyeOHBIX MIOMEIEHHUSIX TOCTUHUIIBI, 1€ HE TPeOyeTCsl BBICOKAst KPaTHOCTh BO3yX000MEHa.

Mexanuueckas ~ 6enmunAyus TUIIEHA  HEJOCTAaTKOB,  IPUCYHIMX  €CTECTBEHHOMN
BEHTWISIMH. B cucTeMax MeXaHMYeCKOW BEHTWIIALMU BO3AYX IEPEMEIIaeTCsl MOCPEACTBOM
paboThl BeHTUWIATOpAa. MexaHnueckass BEHTWIALMS MOXET ObITh BBITSDKHOW M mpuTouHou. C
IIOMOUIBIO 8bIMANCHOU — 6EHMUAAYUY U3 TIOMEILEHUS yIAISIOT 3arpsA3HEHHBIA BO3IyX U
BbIOPACBIBAIOT €ro B aTMmocdepy. BBITSOKHYIO BEHTHIALMIO YCTpauBarOT, HampuUMep, B
KOpUIOpax TOCTHHUI] JJIsl TBUICYNAJICHUS, B CaHy3JaX, HOJACOOHBIX W XO3SHCTBEHHBIX
nomerieHusax. C MOMOIIBIO npumounou eeHmuiAyuy 3a0upaeMblii CHapy>KU BO3/1yX HOJAeTcs B
nomernienue. [lpuToyHass BEHTHIISAIMS HCIONB3YeTCS B TOCTHHUIIAX, HApPUMEpP B BO3AYIIHO-
TEIUIOBBIX 3aBecax, B KOTOPBIX 0/IaBaeMblil BO3JyX HpPEABAPUTENHHO MOAOTPEBACTCS KaJOpH-
bepom.

Ipumouno-evimsasxicuas eenmunAyus 00€CeUnBaeT OJHOBPEMEHHO I0/ayy BO3/AyXa B
MOMEIICHUE U yJAIICHUE €TO.

B 3aBucuMOCTH OT 30HBI ACHCTBUS BEHTUISLMS MOKET OBbITh O0II€0OOMEHHON U MECTHOM.

Obweobmennan eenmuiayus NpeAHA3HAYCHA I TOJAYd WM YAAJCHHUs BO3QyXa IO
BCEMY OOBbEMY IMOMEIEHHUs. YCTPOWCTBO MPUTOYHO-BHITSKHONW 0OIIEOOMEHHON BEHTUIISALMU
noka3aHo Ha puc. 2.23. [logaua uinu yaaneHue BO3/lyXa MPOUCXOIUT YEPE3 CETh BO3AYXOBOJOB,
CHa0XEHHBIX BEHTWISILIMOHHBIMU PELIETKAaMU U PaCIOI0KEHHBIX 1101 HOTOJIKOM ITOMEIEHHS.

Mecmuas eemmunsiyus, CXeMbl KOTOPOW TIpelcTaBiieHa Ha puc. 2.24, MoOXeT ObITh
BBITSDKHON M IPUTOYHON. MECTHYIO BBITSDKHYIO BEHTUJISLMIO YCTPAUBAIOT B T€X CIIydasix, KOrjaa
HYXXHO YJaJIUTh 3arpsi3HEHHBIA BO3AYX HEMOCPEICTBEHHO OT TOTO MECTa, TJIe OH 3arps3HseTCs.

o
Hiﬁ,-l)'r's

Puc. 2.23. YcTpoicTBO TPUTOYHO-BHITSHKHONW 0011I€00MEHHON BEHTHIISIUN:

1 — Bozayxo3abopHas peleTka; 2— maxrta NpuTodHas; 3— KianaH; 4—QuibTpsl
BO3/YIIHEIE; 5 — Kanopudepsl; 6 — BEeHTHIATOpP; 7 — MPUTOYHBIA BO3AYXOBOI; 8 —
MIPUTOYHBIE U BBITSDKHBIE PEIIeTKH; 9 — BBITSHKHOM BO31yx0Bo1; 10 — BHITSDKHAsS Kamepa,

11 — maxTa BBITSDKHAS
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Puc. 2.24. Cxembl yCTpOUCTB MECTHOM CUCTEMbI BEHTUJISALINHN:
a — 30HT; O — BO3/ylIHAs 3aBeca JABEPHOrO MpoemMa

OTOro JOCTUrarOT YCTPOHCTBOM 30HTOB HaJ HMCTOYHUKAMH 3arps3HEHui (medamu,
IUIATAMH, TEXHOJIOTHYECKHMM OOOpYIAOBaHHMEM M Jp.). MECTHYI0 NPHUTOYHYIO BEHTHIISAIIUIO
yCTpauBarT B TEX CIy4asx, KOIrZJa BO3QyX HaJ0 IOJATh B ONpelelieHHOe MecTo. [Ipumepom
SIBJISIFOTCS BO3AYIIHO-TEIUIOBBIE 3aBECHI Y BXOJOB B TOCTUHHIIBI.
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Puc. 2.25. Cxemsl ycTpolicTBa BEHTUIISITOPOB:
a — paguaNbHOTO; 6 — oceBoro; 1 — pabouee Kojeco; 2 — KOpITyc; 3 — 3JIEKTPOIBH-
rarenb; 4 — CTaHMHA; 5 — JIOMATOYHOE KOJIECO.



B cucremax MexaHMUECKON BEHTHIISILIMN BO3yX IepeMenaetcs genmunamopom. Ha puc.
2.25 wu300pakeHBl  pa3M4YHBIE CXEMBl  YCTPOWCTBA  BEHTHJIATOPOB.  BeHTHIATOPHI
HOPa3ACIAIOTCS Ha paguaibHble (LEHTPOOEKHBIE) U OCEBBIE B 3aBHCUMOCTH OT HAIPaBICHHS
nepeMeIeHus Bo3iyxa B HUX. B paninanbHOM BEHTUIISATOPE BO3YX MEpPEMENIaeTcs MOMEepeK 0Ch
BpalleHus pabovero Kojeca, B 0CEBOM — BJI0JIb OCH BpAIlleHUsI pabouero Koseca.

[Tpon3BOAUTENFHOCTS U HANIOP BEHTUJISATOPOB PETYIUPYIOT IIyTeM H3MEHEHHUS 4acTOThI
BpamieHust pabodero Kosieca. BeHTHIATOpH MOAOMpArOT B 3aBUCHMOCTH OT TpeOyemoii
NPOM3BOIUTENHFHOCTH U IaBJICHHUS BO3AYXa.

B030yx06000b1 1 Kananvl IpeJHA3HAUYEHB! JUIS TPAHCIIOPTHPOBKM BO3IyXa B CHCTEMax
BeHTWISIMK. KaHanbl pacmosiararoT BHYTPU CTPOUTENBHBIX KOHCTPYKIHH, MO3TOMY pa3Mepbl
KaHaJIOB HEBEIMKH. BO31yXOBOABI MOTYT MMETh 3HAYWTENbHBIE pa3Mmepbl. VX pacmonaraior y
CTEH U MOTOJKOB. BO31yX0BO/IbI BHIMOIHAIOT U3 METaJIa (CTallb, ATIOMUHHIA) U IIacCTMAacC.

JIns  perynupoBKM KOJIMYECTBA BO3[yXa, IPOTEKAIOMIEr0 10 BO3MyXOBOJAAM, HX
OCHAIIIAIOT 3aIIOPHO-PErYIUPYIONIMMHU YCTPOMCTBaMU: KJIallaHAMH U IINOEepaMu.

Knanawn pacnionaraercst BHyTpH BO34yXoBoja. [IoBOpPOT KitaraHa MOXKeT OCYIIECTBIISATHCS
BPYYHYIO WJIM aBTOMAaTHYECKH, IPH OSTOM HM3MEHSACTCS pa3Mep TIONEePEeYHOro CEUYCHUs
BO3JIyXOBOJIa U KOJMYECTBO MOJaBaeMOro Bo3ayxa. [[lubep mpeacraBisieT cOOOH 3aCIOHKY W3
JMCTOBOTO MaTepuaia, KOTopas IepeMeniacTcss B HaNpaBICHHUH, MEPICHIUKYISIPHOM OCH, H
U3MEHSIET CEUCHHE BO3JyX0BO/Ia B ’TOM MECTE.

CucteMa KOHJUIIMOHUPOBAaHUSA BO3/yXa

MexaHnuueckasi BEHTHJISIMS OCYIIECTBISICT TOJBKO OYMCTKY BO3JyXa OT WU U
MOJIOTPEB HApY)KHOTO BO3JyXa B XOJIOJAHOE BpeMs Iepeja Imojaaveid ero B momeuieHue. M3-3a
OTCYTCTBHUSI BO3MOXKHOCTH IIOJIHOW OOpaOOTKM BO31ayxa (HArpeB-OXJIaXKICHUE, YBIAKHECHUE-
OCYyIIIKa) BEHTHJISATOPHI 3HAYMUTENBHYIO YacTh Troja HE MOTYT oO0ecrnedyuTh KOM(OPTHOTO
MUKPOKJIMMATa B IOMEIICHUsAX. Tak, 3uMOl BO3JIyX IOCIIe HarpeBa B Kajopudepax mepecylieH
U WMEET HHU3KYI0 OTHOCHUTENIBHYIO BII&XHOCTh. JIeTOM BIIaXHOCTh, TeMIepaTypa BO3IyXa,
MOCTYMAIONIETO B MOMEIIEHUE U3 CUCTEMbl BEHTWISALINU, HE OTIMYAIOTCSA OT THX IOKa3aresien
Hapy>KHOTO Bo3ayXxa. [[oaTOMy NOMEIIeHHs TOCTHHUI] IIOMHUMO BEHTHWJISIIAN O0OPYAYIOT TaKKe
CHUCTEMOW KOHIUIIMOHUPOBAHHUS.

KonpummonupoBanne Bo3AyXa NpeAHA3HAYCHO ISl CO3JAHUS M TONJEPXKAHHUA B
MOMEIIEHUAX HCKYCCTBEHHOTO KJIMMaTa, HEOOXOAMMOro Jii CaHUTAPHO-TMTHEHUYECKHX H
KOMQOPTHBIX ycinoBui. KOHIWIIMOHWpPOBAaHWE BO3AyXa TPUMEHSIOT B  OOIIECTBEHHBIX
MOMEIIEHUAX TOCTUHUI] (B 3ajax JUIsl IPOBEIEHUs COBELaHUN, KOH(pEpeHINi, On3Hec-1IeHTpax,
Kage, pecTropaHax u Jip.), a TAK)Ke B )KUJIBIX HOMEpax U CIy)KEOHBIX ITOMEICHHSX.
KonnunmonupoBanue Bo3ayxa 0cOOEHHO HEOOXOAMMO B JKapKMX KIMMAaTHYECKUX 30HaX, IJe
TeMIeparypa HapykHoro Bo3ayxa mpesbimaer 30 °C, a OTHOCHTENbHAS BIAKHOCTH HAMHOTO
BBIIIIE UM HUXKE JOMYCTUMOM.

Kommiiekc  ycTpoWcTB Uit  HarpeBa, OXJQXKICHHS, OCYIICHHUS, YBJIKHEHHS,
nepeMeeHust U pacipe/ieNieHs] BO3lyXa MO OTAEIbHBIM MOMEIIEHUSAM Ha3bIBACTCS cUucmemou
KOHOUYUOHUPOBAHUSL.

[leproIMYHOCTH OCMOTPOB U OYMCTKH JBIMOXOJIOB, Ta30X010B ¥ BEHTHJISILIMOHHBIX
KaHaJIOB.

JIBIMOXO/TbI, Ta30X0/Ibl U BEHTWISILIMOHHBIE KaHAJIBI TIOCJIE PEMOHTA MPOBEPSIOTCS HA UX
MPOXOJANUMOCTD, JIJISl ’TOTO B HUX OMYCKAaeTCs Tpy3 mapoodpaznoit opmer nuamerpom 100—110
MM U BecoM He Ooiiee 2 Kr. ['py3 0JKeH NMPOXOoIUTh A0 OCHOBaHMs KaHaioB. Eciu B mporecce
OITyCKaHHS Tpy3a OOHAPYKHBAIOT HEYCTPAaHUMbBIE MECTHBIC COTMPOTHUBIICHHS, TO TPHUTOIHOCTD
KaHAJIOB TPOBEPSIETCS MO KOJIMYECTBY BO3/yXa, yJalsieMoro M3 kaHaja. KaHaibl JOJKHBI
oOecrieunBaTth yaajgeHue TpeOyeMoro KoJu4ecTBa BO3Iyxa.

Kananel Taxke TpoOBepsIOTCS Ha IUIOTHOCTH W o0ocobneHHocTh. [IpoBepka
OCYIIECTBIISIETCSI C TIOMOIIBIO JbIMa. Eciii BO BpeMst POBEPKU B COCETHUX KaHATIaX MOSBISETCS
JIBIM, TO 3TO CBUJIETEJICTBYET O UX HE MJIOTHOCTH.



[Tpu TexHUUECKOM OOCITYKUBAaHHH JBIMOXOIOB, Fa30X0/I0B U BEHTHWISLIMOHHBIX KaHAJIOB
HEO0XOaUMO:

—COJIepXKaTh B TEXHUYECKU UCTIPAaBHOM COCTOSIHUHM BEHTHJISALUU KaHAJIBI U IBIMOXO/IbI;

—o00ecneunTb TI'epMETUYHOCTh U IUIOTHOCTb JABIMOXOJOB, HCIPAaBHOE COCTOSIHUE H
pAacIIONIO’KEHHE OTOJIOBKA OTHOCUTENBHO KPBIIIM M OJIM3KO PACMOJIOXKEHHBIX COOPYKEHHH U
JIEpPEBLEB BHE 30HBI BETPOBOI'O MOIOPA;

—o00ecneyuTh UCTIPAaBHOE COCTOSIHUE OTOJIOBKOB JIBIMOBBIX W BEHTUJISIIIMOHHBIX KaHAJIOB
U OTCYTCTBHE JE€PEBBEB, CO3AAIOLINX 30HY BETPOBOI0O MOANOPA.

PaboTsl 0 ycTpaHeHuto 1e(eKTOB CTPOUTEIFHOTO XapakTepa, a TaKKe HApYIICHUH TATH
KaHaJIOB, BBISIBICHHBIX IPU MPOPUIAKTHUECKUX OCMOTPAX (PEBU3MSIX), AOJKHBI BBIIOIHATHCA
00CIyUBAIOLIEH OpraHu3anuen.

Opranu3anuu, OTBETCTBEHHBIE 3a TEXHUUYECKU HCIIPABHOE COCTOSHME BEHTUJISILIMOHHBIX
KaHaJOB U JIBIMOXOJIOB, IIO JIOTOBOpaM €O CHELUUAIM3UPOBAHHBIMU OPIraHU3ALMSIMH JOJKHbI
o0ecreunBaTh EPUOANIECKHUE IIPOBEPKU:

a) IbIMOXOJIOB:

—CE€30HHO pabOoTaIoILIEero ra30MCnoiIb3yIOLIEro 000pyI0BaHUS — HEepe OTONMUTENbHBIM
CE30HOM;

—KHMpIHYHBIX — | pa3 B TpHu Mecs1ia;

—acOeCTOLEMEHTHBIX, TOHYapHBIX U U3 )KapOCTOHKOro 6eToHa — 1 pa3 B rof;

—OTONUTEIbHO-BAPOUHBIX Ieye — 3 pa3a B roj (mepex HadalioM U Cpeau
OTOIUTEJILHOTO CE30HA, a TAK)KE B BECEHHEE BPEMs);

0) BEHTWIALMOHHBIX KaHAJIOB IIOMEIIEHUI, B KOTOPbIX YCTAHOBJIEHBl Ta30BbIE
npuOOpbl,— HE peke 2 pa3 B roj] (3UMOH U JIETOM).

PeMOHT NPIMOXO/I0B M BEHTWISILIMOHHBIX KaHAJIOB JONYCKAeTCs MPOU3BOAUTH JIUIIAM,
UMEIOUIUM COOTBETCTBYIOLIYIO TMOJTrOTOBKY, IO/ HAaOJIOJEHUEM HHKEHEPHO-TEXHUUECKOIO
paboTHHKA OOCITyKUBAIOLIEH OpraHu3aluy.

[TpoBepka n MPOYUCTKA THIMOXOJIOB M BEHTHIISIIIHOHHBIX KAaHAIOB O()OPMIISIFOTCS aKTaMH.

CaMOBOJIbHBIE PEMOHTHI, MEPEEIKM U HapallliBaHUE JIBIMOXO/J0B U BEHTUJISIIMOHHBIX
KaHaJIOB HE JOIMYCKAaOTCS.

ITocne xkax0ro peMOHTa ABIMOXOIbl U BEHTHJISLIMOHHBIE KaHAJbI MOUIEXKAT IPOBEPKE U
MPOYMCTKE HE3aBHCUMO OT TPENBIIYIIeH MPOBEPKH U TPOYUCTKH B CPOKH, YCTAHOBJICHHBIC B
aKTax.

B 3umHee Bpemsi He pexe | pasa B Mecsl, a B pallOHaX CEBEPHOIl CTPOUTENILHO-
KJIMMAaTU4YEeCKOM 30HBI HEe pexke 2 pa3 B MeCAll JOJDKEH MPOM3BOJIUTBHCS OCMOTP OrOJIOBKOB
JBIMOXOJIOB U BEHTHJISILIMOHHBIX KaHAJIOB BO M30€kaHue NX 00Mep3aHus U 3aKyOpKH.

[Teimey6opka 1 Je3uH(EKIHs YepJauHblX MOMEIEHHH MPOu3BOIsATCA He pexe | pasa B
roJl, a BeHTWISILIUOHHBIX KaHAJIOB — He peke 1 pas3a B Tpu roja.

AHTHKOPpPO3MOHHAsI OKpacka BBITSDKHBIX HIAXT, TPYO, MOJOHA, 30HTOB M JI€(IIEKTOPOB
IIPOU3BOJUTCS HE peke | pa3a B Tpu roja.

Bce Mmertamnueckue BO3IYXOBOJIBI OKpAIIMBAIOT MACISIHON Kpackoil. Oxpacka JoJhKHa
CUCTEMAaTUYECKH BOCCTAHABIINBATHCA.

[Tpu HanMYUKM HE TIOTHOCTEH YTEUKH U3 BEHTWIALMOHHBIX BO3AYXOBOJOB YBEIUUMUBAIOT
MOTEPU M TEM CaMbIM HAarpy3Ky Ha BEHTWISTOPBL. YTEUKH BO3JyXa MOTYT OBITb OCOOEHHO
3HAYUTEIBHBIMH U3 TUI0XO CKJIEMAHHBIX BO3yXOBOOB IPSIMOYTOJILHOTO CEYEHUSI.

[Ipu 3acopeHnu BO3/1yX0BOIOB IPOBOAUTCS UX OYUCTKA.

O0cy:xnaembie BONPOCHI:

1. Yto Ha3bIBaeTCS a’parueii?

2. HepoctaTku ecTecTBEHHON BEHTUIISIIUN?

3. B kakmx mMecTax yCTaHAaBIMBAETCS MECTHAsI BEHTHIISIIUSA ?
4. Yro npencraBiseT U3 cedst 0011e00MEeHHAs BEHTUIISIINA?



5. Yro 3ampemiaercs MpU SKCIUTyaTallds CUCTEM BEHTWIALMHU M KOHIUIMOHUPOBAHMS
BO3yXa?

IIpakTnyeckoe 3anaTue 29
Tema: OreHKa TEXHUYECKOTO COCTOSHUS U IKCIUTYaTAlIMOHHBIX XaPaKTEPUCTHK CUCTEM
BEHTHUJISLIUH.
CoBpeMECHHBIC CHCTEMbI BEHTHIISALUN U X dKCIUTyaTaIlHsl.
Heab 3aHATHSA: U3YIUTh COBPEMEHHBIC CHCTEMbI BEHTUJISIIUH U UX IKCILTyaTaIlnIo.

Teopernyeckas 4acThb:

B cucremax wMexaHWYeCKOW BEHTWISIMH BO3AYX IEPEMEIACTCS 8eHMULAMOPOM.
IIpon3BOIUTENBHOCT M HAIlOP BEHTWJIATOPOB pPETrYJIUPYIOT IIyTEM HW3MEHEHUS YacTOThI
BpailleHus1 pabouero kKoseca. BeHTHJIATOpHI MOAOMPAIOT B 3aBUCUMOCTH OT TpeOyemoi
MIPOU3BOUTEIILHOCTH U JABJICHUS BO3IyXa.

Bo030yx0600b1 v kananel IpeIHa3HAUCHBI ISl TPAHCHOPTUPOBKH BO3/AyXa B CHCTEMax
BEHTWIALMK. KaHanpl pacrosnararoT BHYTPU CTPOMTENBHBIX KOHCTPYKLHMN, ITO3TOMY pa3Mepsl
KaHaJIOB HEBEIUKU. BO3AyXOBOJbI MOTYT MMETh 3HA4YMTENbHBIE pa3Mmepbl. VX pacmonaraiT y
CTEH ¥ TOTOJKOB. BO31yX0BO/IbI BRIMOTHSIOT U3 METAJLIA (CTallb, ATFOMUHUIN) U IJIACTMACC.

Jlis  perynupoBKH KOJIIMYECTBA BO3/yXa, MPOTEKAIOLIEr0 IO BO3AYyXOBOAaM, UX
OCHAIIAIOT 3aIIOPHO-PETYIHPYIOIIUMHA YCTPOMUCTBAMH: KJTAITAHAMH U IUOSpaMHu.

Knanawn pacnionaraercs BHyTpH Bo31yXoBoja. [I0BOpOT KiamaHa MOXKET OCYIIECTBIATHCS
BpYYHYI0O WJIH aBTOMAaTUYECKH, IIPA JOTOM U3MEHAETCS pasMep IIONEPEYHOIO0 CEeUYECHUs
BO3JIyXOBOJa M KOJUYECTBO MOJaBaeMoro Bo3ayxa. [[lubep mpencraBisieT coOOi 3aclIOHKY U3
JUCTOBOTO MaTepualia, KOTOpasi MepeMeniaeTcsi B HaIpaBICHUHU, MEPICHAUKYIIPHOM OCH, U
M3MEHSET CEYEHHE BO3AyX0BOAA B 3TOM MECTE.

CrucreMa KOHAWIIMOHUPOBAHUS BO3yXa

MexaHnueckass BEHTUJISLMS OCYILECTBISET TOJIBKO OUYUCTKY BO3JyXa OT MBUIM H
IOJIOTPEB HApYKHOIO BO3JyXa B XOJOAHOE BpeMs Iepes Mojaadeil ero B nomeuieHue. M3-3a
OTCYTCTBUSI BO3MOKHOCTH TIOJIHOW 0OpabOTKM BO3ayxa (HArpeB-OXJIaXKAECHUE, YBIAKHEHHE-
OCYIIKa) BEHTWJIATOPHl 3HAYUTENIbHYI0 4YacTb TOJa HE MOTryT 00ecnedyuTb KOMQPOPTHOIrO
MHUKpPOKJIMMaTa B oMelieHusX. Tak, 3uMoi BO3/1yX IOCIie HarpeBa B KajopHudepax mnepecylieH
U HMEEeT HHU3KYI0 OTHOCHUTEIbHYIO BIAXKHOCTh. JleToM Bia)XHOCTh, TemIepaTypa BO31yXa,
MOCTYNAIOIIETO B IIOMEIEHUE U3 CUCTEMBI BEHTUJISALMH, HE OTIIMYAIOTCA OT 3THUX IOKa3aTesen
HapyXHOTro Bo3ayxa. [[oaToMy moMenieHuss TOCTUHMIL TIOMUMO BEHTUJISLIMM 000PYAYIOT TaKKe
CUCTEMOM KOHAMIIMOHUPOBAHUS.

KongunuonupoBanue Bo3qyxa MNpedHa3HAYEHO JJIs CO3JaHHUS U TOJAJEPKAaHUSA B
MOMEIICHUAX HCKYCCTBEHHOTO KJIUMaTa, HEOOXOAMMOTo il CaHUTAPHO-TMTHEHUYECKHX H
KoM(popTHbIX ycinoBui. KoHaumumoHupoBaHue BO3AyXa TNPUMEHSIOT B  OOIIECTBEHHBIX
MOMEIIEHUAX TOCTUHUI] (B 3ajax JUIsl IPOBEIEHUs COBELIaHNH, KOH(pEepeHIHii, On3Hec-1IeHTpax,
Kade, pecropaHax u 1p.), a TAK)Ke B )KUIIBIX HOMEpaX U CIIY>KEOHBIX TOMEIEHHUSX.
KonnunuonupoBanue Bo3ayxa 0COOEHHO HEOOXOAMMO B JKapKMX KIMMAaTHYECKHUX 30HAX, T
TemIeparypa HapykHoro Bo3ayxa mpesbimaer 30 °C, a oTHOcUTENbHAs BIAKHOCTh HAMHOTIO
BBIILIE WM HUXKE TOIyCTUMOM.

Kommekc  ycTpoHcTB  ansi  HarpeBa, OXJIQXKJEHUS, OCYIIEHUS, YBIIQXHEHMUS,
NEPEMELIEHNS U PaclpeesIeHUs] BO3/1yXa 110 OTAEIbHBIM IOMEIIEHNUAM Ha3bIBA€TCSA cucmemou
KOHOUYUOHUPOBAHUA.



Konouyuonep cocTouT U3 BO3TyXOIMPHUEMHOTO OTBEPCTHS, KaJOpHQepoB sl MOAOrpeBa
BO31yXa, (PWIBTPOB IJSi OYMUCTKU, OPOCUTEIHHOM Kamepbl ¢ (OpCYHKaMU MJis YBJIaKHEHUS
BO3/yXa, XOJOAMIBPHONW YCTaHOBKM Ha (PpeoHe i €ro OXJIAXKICHHs, BEHTUJISTOPHOW CEKIUH,
pa3IMYHBIX KJIAMaHOB Ul PEryJIHUpOBKU 3a00pa U MOJa4u BO3AyXa, aBTOMAaTUYECKUX YCTPONCTB
JUIsl YIIPaBJIEHUS] CUCTEMOM KOHIULIMOHEPA.

B ocHoBy kiaccupukanuu cucTeM KOHAMIIMOHUPOBAHUS BO3[yXa M KOHAMIIMOHEPOB
MOJIOKEHBI TaKWe TPU3HAKK, KAaK MX pACIONIOKEHHE OTHOCHTEIBHO OOCITYy)KUBAEMbIX
MIOMEIICHUI 1 Ha3HAaYECHUE.

B 3aBucumocTH OT pacronokKeHusi OTHOCUTENBHO O0CITYKMBAEMbIX IIOMEIIEHUH CHCTEMBI
KOHJIMLIMOHUPOBAHMS NOPA3IEIAI0TCS HA LIEHTPAJIbHbIE U MECTHBIE.

ITpu yenmpanvuoii cucteMe KOHAMLIMOHUPOBAHUS BO3AYX B 3/IaHUM WU PALE €ro
MOMEIICHUN KOHJULUOHUPYETCS OT OJHOW KpPYINHOM YCTaHOBKH, pPAaCIOJIOKEHHOM BHE
00CITy’)KMBaE€MBbIX IMOMEIICHUH.

Mecmmuvbie cucteMbl  KOHAWIMOHMPOBAHMSI ~ YCTAHABJIMBAIOT  HEIMOCPEICTBEHHO B
00CITy’)KMBa€MOM TTOMEIICHHH.

[1o Ha3HAYEHHUIO CUCTEMBI KOHIULIMOHUPOBAHUS AENIATCS Ha
npoMblULIeHHbIE, ObIMOGble U NOYNPOMBIULLIEHHDbLE.

Cnaum-cucmema COCTOUT U3 JABYX OJIOKOB: Hapy>KHOTO W BHyTpeHHero. LlymHbiii u
TPOMO3AKUIN Hapyd#CHblll 610K, BKIIIOYAIOIUN B ce0s KOMIIPECCOP M BEHTWJISITOP, BBIHECEH 3a
npelnenbl MOMEIICHHUS, a MAaJeHbKUH, OCCIIyMHBIi U JIETKO BIIHMCHIBAEMBIH B HHTE-
pwep, uympenHull 610K CO BCTPOCHHBIM BEHTHJISITOPOM OCTaBlieH BHYTpH. HapyxHblil 010K
MOJKET OBITh YCTAaHOBIIEH B JIFOOOM MecTe: Ha dacaje 31aHus, OalKkoHe, Yepake U T.1.

B 3aBHcHMOCTH OT KOHCTPYKIIMM U MECTa PACIOJIOKEHUS B IOMEIIEHNUHN CITTUT-CUCTEMBI
JIEJSTCS HA HACMeHHble, NOMOJIOYHbLE, HANOIbHbLE, KOJIOHHO20 U KaccemHo2o TUNOB. HacTeHHbIe
CIUTUT-CUCTEMbI OTJIMYAIOTCSI HEOOJIBIION MOIIHOCTHIO (Kak mpaBmiio, 5 KBT), koTopoii BrosHe
JOCTaTOYHO [JJISl JKUIBIX M OOIINECTBEHHBIX MOMEIIEHUI TOCTHHHIIBI, MOATOMY 3TOT BHJ
KOHJUIIMOHEPOB SBJISETCS HauboJiee paclpoCTPaHEHHBIM .

Ecnu tpeGyetcs Oomnblas Npou3BOAUTENBHOCTb, TO UCIOIB3YIOT HAMOJBHO-IIOTOJIOUHBIE
KOHAUIMOHEPHI. VX mpenmyIiecTBa 0COOEHHO OYeBUIHBI B OOJIBIINX MMOMEIIEHUAX, KOTaa AJs
o0ecrieyeHHss pPaBHOMEPHOU TeMIlepaTypsl MO BceMy 00beMy HEOOXOIMMO HAaIpaBIsATh BJOJb
1ojla WM TOTOJIKA CHJIBHYIO CTPYIO BO3AyXa. MOIIHOCTh TaKMX KOHJIUIMOHEPOB MOXKET
nocturath 9 kBT. Eme Oombmieit momHOCTBEIO (M0 15 kBT) o0majmaroT CHIMT-CHCTEMBI
KOJIOHHOTO U KacCeTHOro TUMoB. OHU CIIOCOOHBI CO3/1aTh IOCTATOYHO CUJIbHBIA HalpaBiICHHBIN
IIOTOK BO3JlyXa U 110 KOHCTPYKIMHU XOPOIIIO BIIMCBIBAIOTCS B UHTEPHEP TOMEILLIEHUS.

OCHOBHBIMU  peXUMaMH pabOThl CIUIMT-CUCTEM SBIIAIOTCS: OXIaxcoeHue, Hazpes,
BEHMUNAYUSA N CHUNCEHUE BIaNHCHOCMU BO3/lyXa. PeXuM OXJlaKeHUs TPUBOJUTCS B JIEHCTBHE,
KOrja TemIiepaTypa Bo3[yXa B IOMEIIEHMHM CTAaHOBHUTCS BbIlE 3aJaHHOM. Pexxum oborpea
3a/IefiCTBYETCA MPU NMaJEHUHN TEMIIEPATYphl HIKE 3alaHHOM. B COBPEMEHHBIX MOJEISIX PEXUMBI
OXJIAXKJIEHUS U 000rpeBa MepPeKIIYa0TCsl aBTOMATUYECKH, OJIZIEPKUBAsi TEMIIEPATYpy BO3ayXa
B TOMELIEHMM Ha TpeOyeMoM ypoBHE. PeXUM BEHTHISAIMM TO3BOJIAET OCYIIECTBIAThH
HUPKYJISUIO BO3lyXa B momeuieHuH. [Ipu 3TomM paboTaeT TOJBKO BEHTWJISITOP BHYTPEHHETO
050ka, BEHTUJIATOP M KOMIIPECCOp HapyXHOro OJoka BBIKIOYEHbl. CKOpOCTh BpalleHHUs
BEHTWJISITOpPA, a CJIEOBAaTeIbHO M HMHTEHCUBHOCTH BO3AYXOOOMEHA, MOXKET PperyaupoBaThCs
ABTOMATUYECKHU. PEXKMM OCYIIEHMSI CITYKUT JJIs1 IOHMKEHUS BIAKHOCTH BO3/lyXa B TIOMELICHUM.

Kpome ykazaHHBIX pEKMMOB B CIUIMT-CUCTEMAaX CYHIECTBYET TaK HA3bIBAEMbIH HOYHOM
pekuM  paboThl, MpeaycMaTpUBAIOMIMK 3aJaHue IapaMeTpoB pabOThl KOHIUIMOHEpa Ha
HECKOJIbKO 4YacoB, MOCJIE€ YEro OH OTKJIIOYAeTCs, OCTaBHB JIMIIb OECHIYyMHOE BpallleHHWE BEH-
TUJIATOPA.

CoBpeMeHHbBIE  CITUT-CHUCTEMbI  Onarojapss  HAJIWYUIO  JOMOJHUTENbHBIX U
JIe30/I0pUPYIOIUX (HIBTPOB CHOCOOHBI YCTpAHATHh 3amaxd, OYHINATh BO3AyX OT IIbUIH,
Ta0auyHOTo JIbIMa, I[BETOYHOH MbUIBLIBI, JOMAIIHUX KJIEUIeH, IIepCTH IOMAIIHUX >KUBOTHBIX,
BpEIHBIX OaKTepuil.



YOpaBiATh CITUT-CUCTEMOM MOXHO C IMOMOIIBIO MYJIbTa TUCTAHIIMOHHOTO YIIPaBICHHUS
Wi KommbloTepa. Hammuume TaiiMepa MO3BOJISET KOHTPOJMPOBATH pabOTy KOHAMIIMOHEpa Ha
CpOK OT 12 4 10 HECKOJBKUX CYTOK. Ecim He0OX0IuMO MOITy4YuTh KOM(OPTHBIE YCIOBHS Cpas3y
BO BCEX TOMEIICHUSIX TOCTHHUYHOTO HOMEpPA, TO HCHOJB3YIOT MYJbTH-CIUIUT-CUCTEMBI, B
KOTOPBIX K OJTHOMY BHEITHEMY OJIOKY MOJKIIOYEHBI 2 — 4 BHYTPEHHUX.

XopoIo 3apeKOMEHIOBaIu ce0si Ha PBIHKE YCIYr CIUIUT-CUCTeMbl KoMmaHui «Fugiy,
«Hitachi», «Matsushitay, «Mitsubisi», «Chofu-sereno», «Samsungy, «LG», «Delongi» u ap.

becurymHbie, KOMMakTHBIE, YIOOHBIE B YIPABICHUH, CO3JAIONIUE «MATKHID» KOMMOPT
CIUTHT-CUCTEMBI IITMPOKO UCTIOIB3YIOTCS B XKHWJIBIX M OOIIECTBEHHBIX MTOMEIIEHUSX TOCTHHHYHBIX
MPEANPUITHI, OCOOCHHO B pailoOHaX € KapKUM W BIQKHBIM KJIMMATOM.

Puc. 1. Cxema ycTpoiicTBa KOHAULIMOHEPA OKOHHOTO THIA:
|— oTBepcTHe A 3a00pa HApyYKHOTO BO3/AyXa; 2 — T€PMETUUHBIN KOMIIpeccop; 3 —
Kalo3K; 4 — KOHJIEHCATOp; 5 — BEHTWIATOP KOHJIeHcaTopa; 6 — HapyKHbII 0TCEeK
KOHJIEHCATOpa; 7— OOKOBBIE JKaII03U; 8—BHYTpeHHUI oTcek; 9—ucnaputens; 10 u
Il— nexopatuBHas xanto3uitHas pemerka; 12 — Bo3ymHsIi GuiabTp; 13 —
BEHTHJISITOP UCTIAPUTEIIS

3KCl’lJ’IyaTaHI/Iﬂ CUCTEM BCHTUJISAAIIMU U KOHIUIITMOHMPOBAaHUA BO3ayXxa.

[IpueMKy BEHTWISLMOHHBIX CHUCTEM B JKCIUIyaTAllMIO IMPOU3BOIAT II0CIE OKOHYAHMS
BCEX MOHTaXHBIX pabOT, HaNaJIKH, PETyJIUPOBKM W uchbITaHus. [lepen mpuemkxoil cucrema
BEHTWJISILIMM JIOJDKHA MpopalboTaTh 0e3 HemosaJoK HerpephlBHO He MeHee 8 u. HamaxuBate u
pPEryaupoBaTh CUCTEMY BEHTHJISILIUM NPUXOAMUTCS HE TOJBKO IPU IPHEMKE, HO U B IIpolecce
AKCILTyaTaluH.

[Ipn mnpuemMke B OSKCIUIyaTallMIO OMNPENENsioT (aKTUYeCKUe IoKa3aTenu padoThl
¢GmIbTpOB, KanopudepoB, BEHTUISTOPOB, pacIpeeeHue BO3/1yXa M0 OTAEIbHBIM OMEIIEHUSIM
Y COTIOCTABIIAIOT NOJIYYEHHBIE JAHHBIE C IPOEKTHBIMU 3HAYECHUSIMH.

B cucmemax mexanuuecxou eemmunayuu yxyaumieHue pabOThl CHCTEM MPOSBIAETCS B
CHI)KEHMU KPaTHOCTH BO3JyXO0OOMEHa B IMOMEIICHUSIX, HEJOTPEBE WM IIEPErpeBe MoJaBaeMoro
BO3/yXa, BUOpALIMU U TyME B BO3JJyXOBO/IaX.

[IpyurHaMu  CHUXEHHMSI KPAaTHOCTH BO3JyXOOOMEHAa B MOMELIEHUSX SBJISIOTCS:
3arpsA3HEHUs]  BO3JYXOBOJOB, Kajopudepa, QUIbTpa; CHWXKEHHE MPOU3BOIUTEIHLHOCTH



BEHTWJISITOPA HU3-32 M3HOCA €ro JeTajei, HENpaBUIbHOW PEryJIMpOBKHM WM HENPaBUILHOTO
MOJKJIIOUEHUS K DJIEKTPOCETH; HEAOCTATOYHASI TEPMETUYHOCTD BO3yXOBOJIOB.

Henorpes nputodnoro Bo3ayxa kKaiopudepamu MOXKET ObITh BBI3BAH 3arpsS3HEHUEM €TI0
TEINIOOOMEHHBIX IOBEPXHOCTEH, HEAOCTATOYHOM TeMIepaTypol TEIJIOHOCUTENs, MoAadyei
BEHTHJISITOPOM OOJIBIIETO KOJHMYECTBA BO3JyXa, YeM IMpeaycMOTpeHo pacueroM. I[leperpes
IPUTOYHOI'O BO3yXa MPOUCXOAUT IPHU I0Ja4e B KaJopudep CIMIIKOM OO0JIBIIOr0 KOJIMYEeCTBa
TEIJIOHOCUTEIIS C BBICOKOM TEMIIEPATYPOU.

lym B cucreMe BEHTWISLIMM BO3HUKAET IpPU MOBPEXKACHUU pabouero Kosieca MHIH
KOpITyca BEHTHJISITOPA, €r0 KECTKOM COCIMHEHHH C BO3JyXOBOJAMHU CHCTEMBI; U3-32 BUOpAIHH
He3a(MKCUPOBAHHBIX KJIAIIaHOB U CTEHOK BO3/yXOBOJOB; M3-3a IIIyXOH 3a/I€JKH BO3yXOBOJOB
IpU TPOXOJIE€ 4Yepe3 CTEHbl M IEPEKPBITUS; BCIEACTBUE OOJBLIOW CKOPOCTH BO3]yXa B
BO3yXOpa3JaloluX yCTPOUCTBAX.

3ampemiaercss  3aKJieMBaThb MM 3aKPBIBaTh  BBITSDKHBIE PEIIETKH  KaKUMHU-JIHOO
npeaMmeramu. Bo BpeMsi CHIIBHBIX MOPO30B BO M30€XaHHE MEPEOXJIaKICHUs MOMEIEHUH BeH-
TWIALWIO BBIKIIOYAIOT, MPHUKPHIBAs HA 3TOT NEpPHOJ] MMHOEpbl WIM KJalaHbl B BBITSIKHBIX
HI1axTax.

JleTanbHBI OCMOTP BEHTWIALIMOHHBIX CHCTEM IPOBOJAT JIBa pa3a B IoJ — BECHOU U
OCEHBI0 — OJIHOBPEMEHHO C OOLIMM OCMOTpOM 37aHus. Ha OCHOBaHMM OCMOTpa COCTaBIISIOT
ONKCh HEUCIPABHOCTEH, MOIEKAIMX YCTPAHEHNI0. Mellkie HEeMCIPaBHOCTH YCTPAHSIOT Cpasy
e IociIe UX OOHapYKEeHUsl.

O0cy:x1aemMble BONPOCHI:

1. Yem nepemeniaercs BO3yX B CUCTEMaX MEXaHUYECKOM BEHTHIIALUM?

2. Kakue GpyHKIMU MOXKET BBIIIOIHATH COBPEMEHHAS CIUIUT-CUCTeMa?

3. JIns kakux 1eneil ycTaHaBIMBAIOTCS MNUOEphl U KiIalaHbl?

4. [IpuuuHbI IyMa B CUCTEME BEHTHIIALUN?

5. Uro 3ampemaercs, Ipu IKCIUIyaTallMM CUCTEM BEHTWJIALUU M KOHIUIIMOHUPOBAHUS

BO3/IYyXAa?

IIpakTnyeckoe 3ausarue 30
TeMa: OHCHKa TCXHHUYCCKOI'O COCTOSAHUA 1 BKCHJ'IyaTaIII/IOHHI)IX XapaKTepI/ICTI/IK CUCTEM
BEHTHJIALINM.
HCI/ICHpaBHOCTI/I, BO3HHMKAIOIIKUE B IMIPOLECCCC IKCIINIyaTallu CUCTEM BCHTHIIALIMH.
Heab 3aHATHS: U3YIUTh HEUCIPABHOCTH, BOSHHUKAIOIIHNE B MPOIIECCE IKCILUTyaTallMA CUCTEM
BCHTHUJIALINN.

TeopeTuyeckas 4acTh:
[Tpu paboTe BEHTUIATOpA BO3HUKAIOT TAKUE HEUCIIPABHOCTH, KaK:
e TIPOU3BOAMUTENILHOCTH U JABJIECHHE BEHTHISITOPA HE COOTBETCTBYIOT IPOECKTHBIM
SHaAYCHUAM IIPHU HpOGKTHOfI YaCTOTC BpalllCHU A,

e  IIyM BBIIIE JOIYCTUMOTO YPOBHS;
e cuJbHas BUOpaLus;



e CWJIBHO HAarp€BarOTCAd 3JICKTPOABUIATCIIb U IMOAIINUITHHUKH.

[IpyunH TIepBOM HEHUCIIPABHOCTH MOXKET OBITh HECKOJBKO: OIIMOKMA IPH MOHTaXE,

IMPOCKTUPOBAaHNHN n HaJIaaKe, HaJIn4uc HE IUIOTHOCTEH u 3aCOpPOB.
HpI/I MOHTAaXE, c60p1<e U pEMOHTC BCHTHU/IALIMOHHBIX YCTAHOBOK JOIIYCKAIOTCA OTCTYILIICHUSA OT
IIPOCKTA, qTo IIPUBOAUT K HCPaInOHAJIIbHbIM pacxogamM OJICKTPOOHECPI'UH.

[Ipu BpameHun paboyero kojeca B OOpaTHYHO CTOPOHY HEOOXOAUMO HU3MCHHUTh
HampaBJicHUEe BpaileHus. [Ipu MpeBbIICHUU JONYCTUMON BEIMYMHBI 3a30pa MEXIy padounMm
KOJISCOM M BcachIBaroIuM marpyokom 6osee 0,01 muamerpa paboyero Kojieca yCTaHABIMBACTCS
TpeOyeMbIit 3a30p.

[Tpr IpOEKTUPOBAHUY HAOJIIOIAIOTCS OIMTMOKN HEMPABHIBLHOTO pacueTa CETH BO3yXOBOJOB U
BCEH CHCTEMBbl B II€JIOM, a TakKKe HEBEPHOro Ioa0opa BeHTWsATOpa. IIpom3BomuTcs
MPOBEPOYHBIA pacdeT W 3aMEHsIeTCS BEHTWIATOpP. [IpM HECOOTBETCTBUU JICWCTBUTEIHHOTO
COIPOTHBIICHHUS CETH MPOCKTHOMY 3HAYCHHUIO HEOOXOAMMO YCTPAHUTh OTCTYIICHHUS OT IPOEKTa
u IIPOM3BECTH PETYIIUPOBKY.

[Ipy HaaMYMKM HE IUIOTHOCTEH YTEUKHM W3 BEHTHJISLMOHHBIX BO3JAYXOBOJOB YBEIMYHBAIOT
MOTePU M TEM CaMbIM HArpy3Ky Ha BEHTWJISATOPBL. YTEUKH BO3JyXa MOTYT OBITH OCOOCHHO
3HAYUTCIIBHBIMK M3  IUIOXO  CKJICTIAaHHBIX  BO3JYXOBOJOB  IPSIMOYTOJIBHOIO  CCUCHHUS.
[Ipy TOBBINICHUU CONPOTHBIICHHUS MBUICYJIABIMBAIONINX YCTPOWCTB OHO JIOBOJUTCS JIO
IMPOCKTHOIO 3HAueHWs. [IpM  3acopeHHMH  BO3JYXOBOJOB IPOBOAMTCS HX  OYHCTKA.
HekauecTBenHoe KpETUICHNE BEHTUJISITOPA " AIEKTPOIBUTATEIISA, a TaKKe
HEY/JIOBJICTBOPHUTEIbHAS OajJaHCHMpOBKAa pabouero Kojeca MPHBOIAT K BO3HUKHOBEHHIO
BUOpanuu mpu paboTe BEHTWIATOpA. BuOpamus B 3TOM cCilyd4ae YCTPaHSETCS YCHJICHHUEM
KpeIUICHUH u OaJTaHCUPOBKOM KoJeca.
K BO3HHKHOBCHHMIO IIlyMa BBIIIE JOMYCTUMOTO YPOBHS TPUBOAAT TaKWe IPHYMHBI, Kak:

e B IIPOCKTEC IMPUHAT BEHTHUIISITOP C HU3KUM KHZ[,
OTCYTCTBYIOT MAT'KUC BCTABKU MEKAY BCHTUIIATOPOM U BO3AYXOBOIAOM
BCHTUIIATOP YCTAaHOBJICH oe3 aMOPTHU3ATOPOB;

JacCTOTa BpalllCHUA pa60qero KOJICCa IMPEBLIIIACT HOHYCTHMLIﬁ npeacii.

Jlnis ycTpaHeHust iryMa HeoOX0JMMO 3aMEHUTh BEHTUISTOPbI HA BEHTUISTOPHI ¢ OoJiee
BbICOKMM KIIJI ni ¢ 1omycTuMOM 4acTOTOM BpallleH!s!, YCTAaHOBUTh MATKUE BCTAaBKU Y
BCAaCBHIBAIOIIET0 M HArHETATEIbHOIO NaTPyOKOB BEHTUIIATOPA, & TAK)KE aMOPTU3ATOPBI.

J151 60pBOBI C IIyMOM PEKOMEHYETCsl IPHU BBOJIE BO3AYXOBO/IOB B TOMEIIEHUS
yCTaHaBJIMBATh MPSAMOYTOJIbHBIE U TPYOUAThIE MITYIIUTEIH.

B nocnennee BpeMsi B pakTHKE MPOEKTUPOBAHUS BEHTUIISILIMM KUJIBIX U OOIIECTBEHHBIX
3/IaHUM TPUMEHSIOT THOKHE KapKacHbIe U OecKapKacHbIE (JIACTHYHBIE) BO3yXOBO/IbI U3
CUHTETHUYECKUX MaTepHalioB, 00JIaJatoie JOCTaTOYHO BBICOKUMHU aKyCTUUECKUMU U
a’POJAMHAMHUYECKUMU CBOMCTBAMH.

CunpHBIN HarpeB AIEKTPOIBUraTeNIs U MOIIIMITHUKOB BBI3BIBAETCS TEM, UTO PEKUM pabOThI
BEHTUJIATOPA HE COOTBETCTBYET IIPOEKTHOMY U HECBOEBPEMEHHO IIPOBOJIUTCS CMa3Ka
NOAUIUITHUKOB. /{715 ycTpaHeHus IepBoi MPUYHHBI 3TON HEMCIIPAaBHOCTHU HEOOXO0IUMO
00ecreynTh COOTBETCTBUE PEXKHUMA paObOTH MPOEKTHOMY IIyTEM PETyJIMPOBKU MM POU3BECTU
pacyeT U 3aMEHUTh AIEKTPOJIBUTATEb.

[Tpu sxcrutyaTanuy Bo3ayxoHarpesarens (kanopudepa) daiie BCEro Bo3yX B Kajopudepe He
JIOTPEBACTCA WM NIEPETPEBACTCS BCIEICTBUE HECOOTBETCTBHS TEMIIEPATYPHI MIIN PACcX0a



TEIJIOHOCUTEISI PACUETHBIM 3HaU€HUSIM. [Ip1 HEBO3MOXKHOCTHU MOIYYUTh TETIOHOCUTEIND C
pacueTHBIMHU MapaMeTpaMu HEOOXOAUMO IepecyuTaTh Kanopudep Ha (pakTHUecKre mapaMeTpbl
WJIU, €CJIM HY>KHO, 3aMEHUTh €TO0.

B ciygae, eciu pacxos TEIJIOHOCHUTENSI HE COOTBETCTBYET PACUETHOMY 3HAUEHHUIO,
MIPOU3BOUTCS PETYIUPOBKA CUCTEMBL. [IpH 3TOM eciu BO3MOKHOCTH PEryJIMPOBKU UCUYEPIIAHbI,
MIPOU3BOIUTCS PACUeT U 3aMEHSI0TCSA TPYOOIIPOBOIbI HA HEKOTOPBIX YYaCTKaX CETH.

Bropoii HencnpaBHOCTHIO Kanopudepa SBISETCS TO, YTO MIPU YCTAHOBKE €T0 10 POEKTY B
HeM HaOJroaeTcs COMPOTUBIICHUE BbIIIE TPOEKTHOTO 3HaUeHUA. [[pyunHamMu 3TOTO SBISIOTCS:
- KOJIMYECTBO BO3/1yXa OOJIBIIIE PacUueTHOTO;

- HEBEPHO MOI00paHHbIH Kanmopudep;
- 3arpsi3HEHNE OPEOPEHHOM MOBEPXHOCTHU Kajopudepa.

B nepBom ciydae HY)KHO IPUBECTH KOJIMYECTBO BO3/IyXa B COOTBETCTBHE C MMPOSKTHBIM
3HaYEHHEM WUJTU YBEJIMYUTh TOBEPXHOCTh HarpeBa kKamopudepa.
Bo BTopom ciydae TpeOyeTcs nepecyuTaTts Kanopudep u Ipu HeOOXOMMOCTH 3aMEHUThH €ro
Ha Kajiopudep ¢ MEHBIIUM COMPOTHBIICHUEM.
[Tpu 3arps3HeHUN Kajnopudepa MPOU3BOAUTCS €T0 OUYUCTKA ITyTEM MPOLYBKH CIKATHIM
BO3/IyXOM U IIPOMBIBKHY B TOPSIYE€M BOJHOM PACTBOPE KAYCTHUECKON COJIBI.
O06cy:xnaemMble BOIPOCHI:
1. Kakas npuynHa CUIBHOTO HarpeBa AJIEKTPOABUTATENS U MOAIIUITHUKOB ?
2. B kakux cimy4asix peKOMEHIyIOT IPUMEHSATH MPSIMOYTOJIbHBIE U TpyOUYaThie
TYIIATENN?

3. Kakwue ommOKku HaOIIOAIOTCS TIPH TPOSKTUPOBAHUH?

4. K yeMmy NpuBOJIUT HEKAYECTBEHHOE KPEIJICHUE BEHTUIIATOPA U
AJIEKTPOJIBUTATES?

5. Jlnd kakux nesnei npuMeHsI0T THOKHMe KapKacHble U OeCKapKacHbIE (JIaCTHYHBIE)
BO3/IyXOBO/IbI?

IIpakTuyeckoe 3ansaTue 31
Tema: [loaroroBka 371aHuii K 3MMHEMY M BECEHHE-JIETHEMY IEpUOAAM SKCIUTyaTalluH.
Oco0eHHOCTH IKCIUTyaTalluu OOIIECTBEHHBIX 3JJaHUH.
[Topsimox oopmiieHHs: TOTOBHOCTH 3[aHHI K CE30HHOM SKCILTyaTaIuu.
Heanb 3aHATHSA: U3YYUTH TOPSIO0K OPOPMIICHUSI TOTOBHOCTH 3/JaHUN K CE30HHOU IKCILTyaTaliu

TeopeTuyeckas 4acTh:

3UMHHMI Tepuoj] SKCIUTyaTalluu 30aHUM sBiseTcs Haubosee CIO0XHBIM B paloTe
OTpaXIAIOUINX KOHCTPYKIHMHA M MH)KEHEpHOro oOopyaoBaHus. I1oaToMy MOAroTOBKa K HEMY
0OBIYHO 3aHUMAET BCE JIETHEE BPEMSI.
ITpu ce30HHBIX OCMOTpax 3[JaHHIl [VIABHOE BHMMAHUE YJENETCS MOArOTOBKE MX K 3UME: IpPHU
OCEHHEM ITPOBEPSIETCS] UX TOTOBHOCThH K 3UMHEN AKCIUTyaTallii M COCTABJIAIOTCS IJIaHbl padoT Ha
Oynymuit roj, a MpU BECEHHEM YTOUHSIOTCS PabOThl, KOTOphle HEOOXOAMMO BBIMOJIHUTH B
JeTHUM nepuoia, dToObl 34aHus ObUIM XOpOUIO TOJTOTOBJIEHBI K OYEpEeIHOM 3UMHEN
JKCILTyaTal1H.

B mianax moJAroToBKH K 3MME IEpBO€ MECTO OTBOISAT padoTaM Ha MCTOYHUKAX TEIUIO- U
BOJIOCHAOKEHUsI, TeIuloTpaccaXx, Ha BHYTPUJOMOBBIX CHUCTEMax OTOIUICHHS, TOpPSYEro u
XOJIOIHOTO BOJIOCHAOXKEHMS, Ta30CHAOKEHHS, Ha BBIIBJICHMM B HHUX HEHCIPABHOCTEH,
NPOBEICHUN HANaJO4YHBIX paloT, peryJupoBKe 3amopHOW apMmaTypbl. Bce wu3MeHeHus,
BbI3BAHHBIE PEMOHTOM CHCTEM, JIOJKHBI ObITh OTPa)KeHbI B AKCIUTYaTaIllMOHHOMN TOKYMEHTALUH.



Bropoii BaxHOH 3ajadeil NMOATOTOBKU K 3HMME SIBJISETCS PEMOHT KOHCTPYKIUH KpBILIH,
CTBIKOB IaHEJEH, YTEIIEHUE ABEPEH, OKOH, BOPOT, PEMOHT BOJOCTOKOB, OTMOCTOK U APYTHX
AJIEMEHTOB 3aHMsI, 00ECIICUNBAIOIINX COXPAHHOCTH TEIJIa B HEM B 3UMHHM MTEPHO/I.

31aHMEe CYMTAETCs TMOJArOTOBJIEHHBIM K 3UME, €CIIM B HEM BBIIOJIHEHBl BCE
3aIIaHUPOBAHHBIC PA0OTHI HA CTPOUTEIHHBIX KOHCTPYKIUSX W HHKEHEPHOM O0OpPYIOBaHUU.
['oTOBHOCTP 37aHMIl K 3UMHEN 3KCIUTyaTalud MHpPOBEPSAETCsS CHEUUaJIbHON KOMHCCHEH 3a JBe
HEJeNu JO0 Hayajlia OTONUTENBHOTO ce30Ha W odopmisiercs akToM. [Ipu 3TOM 0OBIYHO
IPOBOAMUTCA MpOOHAs TONKa KOTJIOB, MPOBEpPKa CHUCTEM OTOIUIEHHUS U JPYrue HATypHbIE
MpoBepKHU. BbleneHnble /Be HENENu J0 Hadajla OTOMHUTEIBHOIO CE30HA HCIOJB3YIOTCS st
YCTPAaHEHHUS BBISIBJICHHBIX IIPU IPOBEPKE HEUCIIPABHOCTEM.
3amanue:

CocraBnenue akta o0miero (0CEHHEro Wik BECEHHEr0) OCMOTpa 3aHusl.

M3ydeHne TeXHUYECKOT 0O NAacopTa 3aHUM ONPEACIICHHE TEXHUYECKOTO COCTOSHUS YacTeH
3/1aHUS U OTAEIIbHBIX KOHCTPYKIIUM.

3armoHeHHE aKkTa OOIIEro OCMOTpa 3AaHUs COCTABIICHUE 3aKIIIOUCHHUS.

IIpakTHyeckoe 3ansaTHe 32
Tema: [ToaroroBka 37aHuil K 3MMHEMY U BECEHHE-JIETHEMY MEPUOIAM SKCILTYaTallHH.
Oco0eHHOCTH JKCIUTyaTallK OOIIECTBEHHBIX 3aHHIA.

CocraBneHue rpaMKoB U aKTOB MOJTOTOBKH 3/IJaHUN K SKCIUTyaTalliyd B 3MMHUN U BECEHHE-
JIETHUIN TIEPUOJIbI

He.]'ll) 3aHATHSA: UBYIYUTH MOPAAOK COCTABJICHUC Fpa(bI/IKOB 1 aKTOB IIOJAI'OTOBKH 3I[3HI/II7[ K
SKCIUTyaTaluu B 3UMHUM U BECEHHE-JICTHUHN Iepruoabl

TeopeTuyeckas 4acTh:

[Tnan-rpaduk MOATOTOBKY KUIUIIHOTO (OHJIA M €TO MHXKEHEPHOTO 000pYI0BaHUS K
OKCIUTyaTaIl¥ B 3MMHUX YCJIOBUSAX COCTABISIETCS COOCTBEHHUKOM JKIJIMIITHOTO (OH/Ia M
OpraHHU3aIe Mo ero 00CIyKMBAHUIO U YTBEPKAAECTCS OpraHaMU MECTHOTO CaMOYIIPaBJICHHUS
Ha OCHOBE PE3yJIbTaTOB BECEHHET0 OCMOTPA M HEJOCTATKOB, BBISIBJICHHBIX 3a MPOILIEIINN
HEepuo/I.

Cpoxu Hauana U OKOHYAHUS MOJArOTOBKHU K 3MME Ka)KI0Tr0 KHJIOTO 10Ma, KOTE€JIbHOU, TETJIOBOTO
MyHKTa U TEIUIOBOTO Yy3JIa YTBEPXKIAIOTCS OPTaHOM MECTHOT'O CaMOYITPABIICHHUS T10
MPEJIOKEHUIO 00CTYKMBAIOIIEH OpraHu3alliy C Y4€TOM 3aBEPILEHUS BCEX padOT: B CEBEPHBIX U
BOCTOYHBIX pailoHax — /10 1 CEeHTSIOps, B IEHTPAIbHBIX — K 15 CeHTAOPS, B I0KHBIX — JI0 |
OKTSIOPsI, BKITIOYAst TPOBE/ICHUE MMPOOHBIX TOIMOK IIEHTPATBHOTO OTOTUICHUS H TTEYCH.
['0TOBHOCTH OOBEKTOB JKUIUIIHO-KOMMYHAIBHOTO X0O3SIICTBA K 9KCILTyaTalluy B 3UMHUX
YCIIOBHSIX TIOATBEPKIACTCS HATHINEM:

— MacropTa TOTOBHOCTH JIOMa K DKCIUTyaTalluy B 3UMHUX yCI0BUsX (Tpui. Ne 9 TlpaBun u
HOPM TEXHUYECKOM 3KCITyaTalluy )KUIUIIHOTO (HOH/Ia);

— aKTOB Ha UCTIPABHOCTh aBTOMATHKHU 0O€30MaCHOCTH, KOHTPOJIbHO-U3MEPUTETBHBIX MPUOOPOB
KOTEIBHBIX U HHKEHEPHOTO 000PYAOBaHUS 31aHUH;

— AKTOB TEXHUYECKOI'O COCTOSHUS U UCIIPABHOCTH pabOTHI MPOTUBOINOKAPHOTO 000PYI0BAHMS;
— 00€ecreyeHHOCTH TOIIMBOM KOTEIbHBIX U HACEJIEHHUs JI0 Hauyajla OTOMMUTEIbLHOTO Ce30Ha!
TBeporo — He HIke 70% MoTpeOHOCTH OTOMUTENBHOTO Ce30HA, )KUKOTO — O HAJIMYHIO
CKJIa/IOB, HO HE MEHEE CpeIHEMECIYHOI0 Pacxo/1a; 3amnaca necka sl HOCHIIKU TPOTyapoB U3
pacuera He MeHee 3—4 M3 Ha 1 ThIC. M2 yOOpOYHOH TUIOIIAIH;



— AKTOB O TOTOBHOCTH YOOPOUHOW TEXHUKH U WHBEHTAPS;

— aKTOB O T'OTOBHOCTH K 3UME€ C OLICHKOM KauecTBa IOArOTOBKHU 3JaHUI U KBaPTHUP U aKTa I10
KaKJOMY O0BEKTY, a TAK)KE€ aKTOB Ha UCIIBITAHUSI, IPOMBIBKY, HaJla/IKy CUCTEM XOJIOJHOTO,
ropsiuero BoJOCHa0XKEeHUs U OTOIJICHHUS.

Bce akThl yTBEpKAAIOTCSA U cHAr0TCs 10 15 cenTsops.

3aganue:

Cocrasnenue rpa)KoB U aKTOB TIOJTOTOBKY 3JJaHHUH K SKCIUTyaTalliy B 3UMHHI U BECCHHE-
JIETHUMN TIEPUOIbI

IIpakTHyeckoe 3ansaTHe 33
Tema: [ToaroroBka 37aHuil K 3MMHEMY U BECEHHE-JIETHEMY MEPUOIAM SKCILTYaTallHH.
Oco0eHHOCTH JKCIUTyaTallK OOIIECTBEHHBIX 3aHHIA.
[ToaroToBKa HHKEHEPHOTO 00OPYTOBAHUS 3TaAHHIHA.
Heab 3aHATHSA: U3YYUTH MOPAIOK MOATOTOBKH HHXKEHEPHOTO 000pYIOBaHUS 3aHUI.
TeopeTuyeckas 4acTh:

[TonroroBke k 3uMe (IIpOBEACHUE TUAPABINYECKUX UCIIBITAHUM, PEMOHT, IIOBEPKA 1 HAJIaJKa)
HOJUIEKUT BECh KOMIUIEKC YCTPOICTB, o0ecnieunBaroux OecriepeOoiiHyto noaady Ternsia B
KBapTUPbI (KOTEIbHbIE, BHYTPUIOMOBBIE CETH, IPYNIOBbIE U MECTHBIE TEIJIOBBIE TYHKTHI B
JIOMax, CUCTEMbl OTOIJICHHSI, BEHTUIISLIMMN).

KotenbHble, TEMI0BbIE MyHKTHI U Y3J1bI JIOJKHBI ObITh 00€CTI€UeHbl CPEICTBAMU aBTOMATU3AIINH,
KOHTpOJIbHO-M3MepuTensHbiMu npudopamu (KUII), 3anopHoii perynupyromieit annapaTypoi,
cxemamu pa3Bojaku cucteMm otoruienusi, [ BC, XBC, npuTo4HO-BBITSXKHON BEHTUIISIINH,
KOHCTPYKLUSMH C yKa3aHHEM HCIIO0JIb30BaHUS 000PYI0BaHMS IPH PA3TUUYHBIX
HKCIUTYaTal[MOHHBIX PEKMMax (HAMOJHEHUH, TOANUTKE, CITyCKE BOJbI U3 CUCTEM OTOIUIEHUS U
Jp.), TEXHUYECKUMHU MacropTaMyu 000pyJOBAHUs, PEXKUMHBIMU KapTaMH, )KypHaJIaMU 3allUCH
apaMeTpoB U XKypHaJIaMu JePEeKTOB 000pyI0BaHMUSI.

BrimonHseTcs Hanaaka BHYTPUKBAPTAIBHBIX CETEM ¢ KOPPEKTUPOBKOM pacUE€THBIX AMAMETPOB
JPOCCETUPYIOIINX YCTPONUCTB Ha TEIJIOBOM (3JI€BATOPHOM) Y3JI€.

ITpoBoauTCA Hanaznka yCTpOMCTB ra30BOT0 X0341CTBA (3alI0OPHO-IIPENOXPAHUTEIBHBIE KIIAIIaHbI
U PETYJSATOPHI JaBJIE€HUs) HA 3MMHUN MEPUOI.

[TpoBepsieTcst 0600py10BaHNE HACOCHBIX CTAHLUN U CUCTEM IPOTHUBONOXKAPHOTO 000PYI0BaHMS,
B Cllyyae HeOOXOMMOCTH OHO YKOMITJIEKTOBBIBAE€TCS OCHOBHBIM U PE3€PBHBIM 000PYIOBaHUEM.
[Tpu skcmTyaTaliuu HAaCOCHBIX CTAHLIUN JOKHO ObITh 0OECIeueHO aBTOMaTHUECKOE BKIIOUEHHE
pE3EpPBHBIX HACOCOB IIPU OTKA3€ OCHOBHBIX.

B nepuo moAroToBKY JKUIUIIHOTO (OHJIAa K pad0Te B 3MMHUX YCIOBUSAX OCYIIECTBIISIOTCS:

— MOJrOTOBKA U MEPENOoAroTOBKA KaJIpoB PAOOTHUKOB KOTEIbHBIX, TEIUIOBBIX MYHKTOB,
pabOTHUKOB aBapUHOM CITy»KOBI U pabOYUX TEKYIIEr0 PEMOHTA, IBOPHUKOB;

— MOJIrOTOBKA aBapUHHBIX CIyk0 (aBTOTpaHCIOpTa, 000pyI0BaHUS, CPEACTB CBSI3H,
MHCTPYMEHTOB U MHBEHTApsl, 3a11aCOB MaTE€PHAJIOB; IPOBOJAUTCA MHCTPYKTAX MEPCOHANA);

— MOJrOTOBKA (BOCCTAHOBJIEHUE) CXEM BHYTPUIOMOBBIX CUCTEM XOJIOAHOTO U TOPSUETO
BO/IOCHA0KEHUS, KaHAIM3AIMH, HEHTPaJIbHOTO OTOIUIEHHS U BEHTUIISILIMMY, Ta3a ¢ yKa3aHueM
pAacIIoNIoKEHMsI 3aII0PHOM apMaTyphl M BBIKITIOUATENeH (JU1s ciiecapeil M 2JIEKTPHKOB I10
JMKBUJIALIUU aBapuil U1 HEUCTIPABHOCTEW BHYTPUIOMOBBIX HHKEHEPHBIX CHCTEM);

— B HEOTAIJIUBAEMbIX MTOMEIICHUSX — PEMOHT U30JISLUH TPYO BOJOMPOBOA U KaHAIU3AIUH,
IIPOTUBOIIOKAPHOT'O BOJIOIIPOBOJIA.



Bo BpeMs IOATOTOBKM K 3UMHEMY IIEPUOLY IPOBEPSAIOTCS NoABANBL. [Ipy Hanmu4yuu BOABI B HUX
€€ OTKA4YMBAIOT, OTKJIIOYAIOT U Pa30MparoT MOJIMBOYHBIN BOJIOIIPOBO/I, YTEIUISIOT BOJIOMEPHBIH
y3el1.

B HeoTammBaeMbIX MOMEIIEHUSX B MIEPUOJI MTOATOTOBKH K 3UME MPOBEPSIETCS COCTOSIHUE U
HpOI/I3BOI[I/ITC$I peMOHT HN30JAIUNn pr6 BOI[OHpOBOI[a 1 KaHaJIu3allu, CUCTEM OTOIIJICHUA U
rOpsTYETro BOJAOCHA0KEHHUS, YTEIUISICTCS TIPOTHUBOIIOKAPHBINA BOJAOIPOBOI.

HpOL[YXI/I B [IoABaJIaX U TCXHUYCCKUX ITOAIIOJIBAX HaA 3I/IMy SaKpI)IBaIOTCSI TOJIBKO B cnyt{ae
CHUJIbHBIX MOPO30B.

Haqano OTOIIUTECJIBHOT'O CC30HA yCTaHaBHI/IBaeTCSI OpFaHaMI/I MECTHOTI'O CaMOyrIpaBJIeHI/IH.
3aganue:

CocraBiieHHEe MECSYHOTO HapsA-3aJaHus Ha MIPOBeICHHUE MPOGOCMOTPOB, MPOHPEMOHTOB U
pooOCITyKUBAHUST HHKCHEPHOTO 000PYIOBAHMS U WH)KCHEPHBIX CHCTEM 3J]aHUS C

HCIIOJIb30BAHUEM OTPACIICBbBIX HOPM BPECMCHU.
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