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AKT COI'JTIACOBAHUA

Ha METOJAMYECKUE PEKOMEH/IAIINU T10 BBIMOJHEHUIO TPAKTUYECKUX 3aHSATUM
Temsl 1.2 «Texuuueckas 3KCIuTyaTanus 3JaHUN U COOPY>KEHUI
JUISl CTYIEHTOB CIELUAIbHOCTH
08.02.01«CtpouTensCTBO U AKCIUTyaTaIUs 31aHUI U COOPYKEHUI,
pa3zpaboTaHHbIE TIPEToaBaTeIeM
«HOxHO- Y panbCKOro rocyJapCTBEHHOIO0 TEXHHUYECKOTO KOJIIIEKA
Annponosoit H.B.

ABTOpOM TIPEICTABIEHBl METOAMYECKHE PEKOMEHJALNH IO BBIINOJHEHUIO U
OQOpMJIEHUIO TNPAKTUYECKUX pabOT, KOTOpble BKIOYEHbl B coctaB [IM.04
«Opranuzanysi BUJOB pabOT MpHU AKCILTyaTallid U PEKOHCTPYKIMH CTPOUTEIbHBIX
o0bekToB» Tembl 1.2 «TexHuueckas J3KCIUTyaTalusl 3JaHUM U COOPYKECHHII»
paccunTanHble Ha 30 ayAUTOPHBIX YAaCOB, B IIOJJHOM COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBbIM TUIAaHOM M YTBEpXKJACHHOW paboueil mporpammoil. OmpejeneHbl 3HAHUA,
YMEHHS U KOMIIETEHIIMU CTYyAEHTA M0 KaXKJI0H TEME.

CopepkaHue M CTPYKTypa METOAUYECKUMX PEKOMEHJAUUN YJIOBJIETBOPSET
TpeOOBaHUM, IPEABABIAEMBIM K TaHHOMY MEXIUCHUIUIMHAPHOMY KYypCy.

Metonuueckne  peKOMEHJAIMU pa3padOTaHbl € YYETOM JICUCTBYIOIICH
HOPMATHUBHOW M CIPABOYHOM JIMTEPATypbl, a TaKkKe C NPUMEHEHHUEM HOBBIX
CTPOUTEIJIBHBIX TEXHOJIOTUH.

3amanus  pa3paboTaHbl €  YYETOM  Pa3BHUBAIOLIEIOCA  CTPOUTEIBHOTO
IIPOU3BOJICTBA U OTBEYAIOT TPEOOBAHUSIM K MUHUMYMY 3HAHUU U YMEHUH, KOTOPbIMU
JIOJDKEH BJIQJIETh CTYJIEHT KoJuiemka, oOydaromuiics mo crenranbHocTu 08.02.01
«CTpOUTENBCTBO M AKCILTyaTalMs 3JaHUN U COOPYKEHUIN.

[IpuBenena yueOHas nurepaTypa B HEOOXOIUMOM O0bEME.

BeinonHenue MPaKTUYECKUX PpaboT  CrmocoOCTBYeT pPa3HOCTOPOHHEH
MOATOTOBKE CTYJEHTOB K MPOU3BOJCTBEHHOM JEATEIBHOCTH B COBPEMEHHBIX
YCIIOBUSIX, a TaKXke 00Jiee IOJTHOMY YCBOEHHIO TEOPETUUYECKOT0 MarepHaa.

Texundeckuii gupekTop OAO «U . KaceaHOB




1. HOACHUTEJIBHAA 3AIIMCKA

B Meroanmueckux peKOMEHIAUHUAX MO BBIMOJHEHUIO MPAKTUYECKUX 3aJIaHH,
nmo teme 1.2 «TexHudeckas »KCIulyatanus 3AaHUd U coopyxenHuity MJIK
04.01«Dxcmnyaramua 3aanuil» Paznena [IM.4 «Oxcmtyaranusa 3aanuiny  11IM.04
«Opranuzanus BUAOB pabOT NpU SKCIUTyaTallud U PEKOHCTPYKIIMH CTPOUTEIbHBIX
OOBEKTOB»  MpeAycMaTpUBaeTcs  HM3y4YeHHE  OCHOBHBIX  BHIOB  padoT,
OpPTraHU3alMOHHBIX (OPM U CTPYKTYpHI YNPaBICHHUS TEXHUUYECKOHM SKCIUTyaTanuein
31aHUM U COOPYKEHUHU.

[IpoBogutcs 12 mpakTUYECKHX 3aHATUM pacCUMTAaHHBIX HA 30 ayIUTOPHBIX
4acoB.

[IpakTrueckue 3aHATHS JOJKHBI CIOCOOCTBOBATh MPUOOPETEHUIO CTYIEHTAMHU
YMEHHI U HAaBBIKOB JJIsSI PELICHHUS 3a7a4, CBSI3aHHBIX C TEXHUYECKOM DKCILTyaTaluen
3MlaHUA W COOpYKEeHU (opraHuzanus NpoPUIAKTUYECKUX OCMOTPOB M TEKYIIETrO
peMOHTa, MPUEMKA U OCBOEHHE OOBEKTOB M BBOJAMMOIO O00OPYAOBAaHMS, MOATOTOBKA
TEXHUYECKOW JOKYMEHTalluh MW MHCTPYKUMHA 1O DOKCIUIyaTalldd MW PEMOHTY
CTPOUTEIBHBIX 00BEKTOB U 000PYI0BAHMUS).

[Ipouiecc wu3ydenuss Tembl 1.2 «TexHuueckas OdKCIUTyaTalMsi 3JaHUN U
COOpPYKEHUI» TECHO B3aUMOCBA3aH C APYTMMH CHELUAIBHBIMA JAUCLUIIMHAMM,
IIOATOMY MPAKTUYECKHUE 3aHATUSA BBINOIHAIOTCA HAa OCHOBE 3HAHUM HOPMATHBHOU
0a3bl B 00J7aCTU MPHUHLIUIIOB MPOSKTUPOBAHUS 3[aHUI U COOPYKEHUI: MPOSKTHOU U
paboyeil TEXHUYECKOW TOKYMEHTAlUK; CTAHIapTOB, TEXHUYECKHUX YCIOBHM U APYTHX
HOPMAaTUBHBIX JOKYMEHTOB.

[Ipu Takoil (opme mnpoBeneHUS MNPAKTUYECKUX 3aHSITHM CTYACHTHI JIy4Yllle
YCBaMBAIOT Y4YE€OHBIM MaTepuaj, MOJy4daloT HEOOXOJUMbIE KOMIETCHLIMH IS
pelieHust 3agad TEeXHUYECKOM HSKCIUTyaTallud 3J1aHUi U COOPYKEeHMH, paboThl ¢
KOHTPOJIbHO-U3MEPUTENIBHOW  ammapaTypod  IpU  NPOBEICHUHM  HCIBITAHUIM
KOHCTPYKIIHH.

B pe3yabTaTe U3y4€HUs CTYJACHT JO/IKCH?

YMmeTh:

- OIIEpaTUBHO PEArnpoBaTh HA YCTPAHCHUE aBAPUIHBIX CUTyaLUN;

- OPraHU30BbIBaTh BHEIPEHUE MEPEIOBBIX METOJOB U IPUEMOB TPY/Ia;

- ONpeNeNaTh HEOOXOJUMMbIC BUJbI U O0BEMBI PabOT JUIsi BOCCTAHOBJICHUS
AKCIUTyaTallMOHHBIX CBOMCTB 3JIEMEHTOB BHEIIIHETO 0JIar0yCTPONUCTRA;

- MOJArOTaBIUBATH JOKYMEHTBI, OTHOCSIIMECS K OpraHU3allid MPOBEACHUS U
MIPUEMKH PaboT MO COACPKAHUIO U 01arOyCTPOUCTBRY;



-COCTaBJIATh JC(PEKTHYIO BEIOMOCTh Ha PEMOHT OOBEKTa IO OTACIHbHBIM
HAaMMCHOBAaHUSM PabOT Ha OCHOBE BBISBJICHHBIX HEHCITPABHOCTEH 3JIEMEHTOB 3/IaHUS;

- COCTABJISATH TUIAHBI-TPA(QUKH TPOBEACHHS PA3IMIHBIX BUIOB padOT TEKYIIETO
PEMOHTA;

- OPraHHM30BBIBATH B3aMMOJCHCTBHE MKy BCEMH CyOBEKTaMHU KAITUTAILHOTO
PEMOHTA;

- MpOBEpATh H  OICHHBATh IPOCKTHO-CMETHYIO JIOKYMEHTAIMIO Ha
KAl TAJIbHBIN PEMOHT, TIOPSIOK €€ COTIaCOBAHMS;

- COCTaBJIATh TEXHUYECKOE 3a/IaHKE IS KOHKYPCHOTO 0TOOpa MOIPSTIHKOB;

- IUTAaHUPOBAaTh BCE BHUJBI KalMTAIBHOTO PEMOHTA W JIPYTUE PEMOHTHO-
PEKOHCTPYKTHUBHBIC MEPOIIPHSTHSI,

- OCYIIECTBJISITh KOHTPOJb KadecTBa IPOBEICHHUS CTPOUTEIBHBIX paboT Ha
BCEX JTarax;

- OTIPEACIIATh, HEOOXOAMMBIC BHJIBI U 00BEMBI PEMOHTHO-CTPOUTEIBHBIX PaboT
JUTSE BOCCTAHOBJICHUS SKCIUTyaTallHOHHBIX CBOWCTB JICMEHTOB OOBEKTOB;

- OIICHMBATh U AaHAIM3UPOBAThH PE3YJIbTAThI IPOBEJACHUS TEKYIIIETO PEMOHTA;

- MOATOTaBIMBATh JOKYMEHTBI, OTHOCSIIHMECS K OpPraHU3aldd MPOBEICHHUS U
pUEeMKU padboT O PEMOHTY;

- MPOBOJHWTH IMOCTOSHHBIM aHAIN3 TEXHUYECKOTO COCTOSHUS HHIKCHEPHBIX
AJIEMEHTOB M CHCTEM MH)KEHEPHOTO 000pYAOBaHMUS;

- MPOBEPATH TEXHUYECKOE COCTOSTHUE KOHCTPYKTUBHBIX 3JIEMEHTOB, DJICMCHTOB
OTICIIKM BHYTPCHHHX ¥ HapYXXHBIX TIOBEPXHOCTEH M CHUCTEM HHKXEHEPHOTO
000py10BaHUS OOIIIET0 UMYIIIECTBA KUIIOTO 3IaHUS;

- TIOJB30BaThCS COBPEMCHHBIM JIMATHOCTHYCCKHM O00OpYJOBaHWEM IS
BBISIBJICHUS CKPBITHIX JIS()EKTOB.

3HaTth:

-TIpaBUIJIa 1 HOPMBI TEXHHUECKOM SKCIUTyaTalluy KIIUITHOTO (DOHA;

- o0s3aTenbHbIe IS COOJIIOICHUSI CTaHAAPTHl U HOPMATUBBI MIPEIOCTaBICHUS
KWITAITHO-KOMMYHAITBHBIX YCIYT;

- OCHOBHOW TOPSAOK MPOU3BOJACTBEHHO-XO3AUCTBEHHOW AESITEITLHOCTH TPHU
OCYILECTBICHUH TEXHUUECKOH 3KCIUTyaTalluu;

- OCHOBHBIE METO/bl YCUJICHUS] KOHCTPYKIIHIA;

- OpraHM3alii0 M IUIAHUPOBAHME TEKYIIEr0 PEMOHTa OOIIero MMyLIlecTBa
MHOTOKBapTHUPHOTO JIOMa;

- HOPMAaTHUBBI MPOJIOJKUTEIBHOCTH TEKYIIIETO PEMOHTA;

- IepeyeHb padoT, OTHOCSIIMXCS K TEKYIIEMY PEMOHTY;

- IEPUOJUYHOCTH PaOOT TEKYIIEro PEMOHTA;

- OIICHKY KaueCTBa PEMOHTHO-CTPOUTEIBHBIX padoT;

- METOJIbl ¥ TEXHOJIOTHIO TPOBEACHUS PEMOHTHBIX padoT;

- METOJIbl BU3yaJIbHOTO M HHCTPYMEHTAILHOTO 00CIIeIOBAHMS,
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- TMpaBWia TEXHUKH OE30MACHOCTH TMPH TMPOBEACHUH OOCIICIOBAHHIMA
TEXHUYECKOTO COCTOSHUS JIEMEHTOB 3/1aHHI;
- MIOJIO’KEHUE IO TEXHUYECKOMY 00CIIETOBAHUIO KUJIBIX 3aHUH.

KoppektupoBka ommook, ohopMiIeHHE OTYETa BBIMOJIHAETCS 32 CUET BPEMEHH,
BBIICJIIEMOI0 Ha CAMOCTOSITENIbHYIO pabOoTy CTYIEHTA.

B npoumecce o0yueHuss y cTyaAeHTOB GopmMupyercss Cieaylouue
npogeccHOHAJIbHbIE U 001IHEe KOMIIETCHIIMM:

[IK 4.1 OpranuzoBbsiBaTh pa0OTy 1O TEXHUYECKOW OKCIUIyaTalluu W
PEKOHCTPYKIIMHU CTPOUTEIBHBIX OOBEKTOB

[IK 4.2 DBbINOTHATE MEPONPHUATHS 1O TEXHUYECKOM IKCIUTyaTallUH
KOHCTPYKIMH U MH)XKEHEPHOTO 000pyI0BaHUS 3/1aHUN

[IK 4.3 IlpuHumMarh y4acTu€ B JUArHOCTHUKE TEXHUYECKOTO COCTOSIHUS
KOHCTPYKTHUBHBIX 3JIEMEHTOB HKCILTyaTUPYEMBIX 3/JaHHU, B TOM 4YHUCJIE OTIEIKU
BHYTPEHHUX M  HApPY>KHbIX  TOBEPXHOCTEH  KOHCTPYKTHUBHBIX  3JIEMEHTOB
AKCILUTYaTUPYEMBIX 30aHUN

OK 1. Boi6uparb crioco0sl penieHust 3a1a4 NpoPpecCUuOHAIbHON NesATeIbHOCTH,
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.

OK 2. OcymiecTBiarh TOWCK, aHAIW3 W HHTEPIPETAIUio WHGOpMAIIIH,
HEOOXOMMOM I BHIIOJTHEHUS 33124 MPOo(deCCHOHATBHON AeSITENbHOCTH.

OK 3. IlmanupoBaTh W pPeaTU30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. PaboTaTph B KOJUIEKTUBE M KOMaHJE, 3()(PEKTUBHO B3aUMOACICTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaM

OK 5. OcymecTtBusaTh YCTHYO M MNHCBMEHHYIO KOMMYHHUKAIMIO Ha
rOCyAapCTBEHHOM $I3bIKE C Y4YE€TOM OCOOEHHOCTEH COLMAaIbHOTO M KYJbTYPHOIO
KOHTEKCTa

OK 6. [IposiBIIATH rpa)aaHCKO-IIaTPUOTUYECKYIO MO3ULUIO0, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HAa OCHOBE 00I1I€UEI0BEUECKIX IEHHOCTEN

OK 7. ConelicTBoBaTh COXPaHEHHUIO OKpyXKarouen cpenpl,
pecypcocbepexennio, 3hPEKTUBHO ACHCTBOBATH B YPE3BBIYAHHBIX CUTYAITUIX

OK 9. Hcnonb3oBaTh MHPOPMAIIMOHHBIE TEXHOJOTUU B MPOhECcCHOHATHHON
NESATENBHOCTH.



2. IEPEYEHb TIPAKTUYECKHNX 3AHATUN

Ne Templ [Inanupyemsl
Bun, nazpanue
WIH € Jachl Ha
U KpaTKO€ COJIepKaHue 3aJaHusl
paszena BBITIOJIHEHHE
1 ITpakTnuyeckoe 3aHgTHe Nel. PacueT OCHOBHBIX XapaKTEPUCTHK )
JUCTIETYEPCKHX CITYKO.
2 IIpakTnyeckoe 3ansitue Ne2. OnpeeneHne u3HOCa KOHCTPYKTHBHOTO )
AJIEMEHTA 3aHMs.
3 IIpakTnyeckoe 3ansaTue Ne3. OnpeneneHrne CPOKOB CITYKOBI 3/1aHHUS. P
4 ITpakTnyeckoe 3ansitue Ne4.OnpeneneHne MEKPEMOHTHOTO NEPHOJA. )
5 ITpakTnyeckoe 3ansitne NeS.OnpeneneHue BIaKHOCTH CTPOUTEIBHBIX )
KOHCTPYKLMI U MaTepHaJIoB.
6 ITpakTnueckoe 3ansiTue Ne6.lcripiTanne U KOHTPOJIb KauecTBa OETOHA 4
HEPa3pyILIAIOIUM METOJIOM.
7 IlpakTHyeckoe  3ansTuHe  Ne7. Onpenenenue  TemIo- u 4
3BYKOU3OJISILIMOHHBIX CIIOCOOHOCTEN Orpak/IaloluX KOHCTPYKLHH.
8 IIpakTuyeckoe 3ansitue Ne8. Onpenenenue nedpopmanuu CTeH P
9 IIpakTuyeckoe 3ansaTue Ne9. OrnpeneneHue CTENEHW 3arHUBaHUSA )
KOHCTPYKUUHI
10 IpakTuyeckoe  3ansitne  Nel0. Ompenenenue  nedopmanuu 4
MIEPEKPBITHI.
11 IIpakTnueckoe 3anaTue Nell. OnpeneneHue NPOYHOCTH KpETICHUS )
aHKepOB (hacaTHBIX CUCTEM
10 IIpakTnyeckoe 3anstue Nel2. OdopmieHne ITOKyMEHTAllUd 10 )
pe3yJbTaTam oOIIero 0cMoTpa.
Hroro: 30




3. COIAEPKAHUE OTYETA UMW TPEBOBAHHMA K EIO
OPOPMJUIEHHIO.

OT4eT Mo MPaKTUYECKUM 3aJIaHUSM BBITIOJHAETCS Ha JucTax Oymaru dopmara
A4 B cootBercTBuM ¢ jaeucTByrommmu cranaapramu  (I'OCT). Bce orueTs
COOMPAIOTCA B MAINKY, UMEIONIYI0 OOIIMI TUTYIHHBINA JTUCT (CM. IPUIIOKEHHUE A).

OTt4der BKJIIOYACT B CeOsl pa3/ielibl, OTPaKAIOIIME BCE ATAIbl BHIMOJHEHUS (B
COOTBETCTBUM CO CTPYKTYpoil paboThl). Bemymiel auIakTUYECKOW NEIbIO BCEX
MPEACTABICHHBIX MPAKTUYECKUX 3aHATUU sBIsieTCd (POPMUPOBAHHME MPAKTUUYECKHUX
yMEHHMI: TpoecCHoHaTbHBIX U YUYECOHBIX.

»  TuTynbHBIN JHCT;

> Ornasnenue (Hymepaius CKBO3Hasi);

> dopmynupoBKa MpoOIEMbI ¥ HCXOaHASI HHPOpMaIus (3a/1aHKE);

»  TloscHeHHe K PENICHUIO C UCTIOIB30BAHUEM TIPOPECCHOHATBHO JICKCHUKH;

»  I'padbwmueckas dvacTh: IJIaHBI, CXEMBbI, YepTEXH (BBITIOTHSIIOTCS Ha
dbopmare A4 B MaciTabax, COOTBETCTBYIOIIUX 3aJJaHUIO);

»  PacuerHas dacTh: pe3ysbTaThl peEHICHHs 3ajad, TaOJHUIbI PacyeToB,
BEJIOMOCTHU BBIYMCIICHUI;

»  BrIBomBI, MOsSICHEHUS UCTIOTHHUTETIS;

»  3akiroveHHe TMPEenojaBaTeNisi, COCTaBICHHOE B COOTBETCTBUU C
MPEIO)KEHHBIMU KPUTEPUSMHU OLICHKU PAOOTHI.

Copnepxanue pacueTHO-TpadUuyecKux padOT COOTBETCTBYET MPAKTUUYECKUM
3aHATUSAM, KOTOpbIE (HOPMUPYIOTCS W3 TMOATAITHOTO PelIeHHS MPpodhecCHOHAIBHOM
CUTYaIlMOHHOM 3aJla4, CTaHAApTHO O(OPMIIEHHOE pelIeHUuE KOTOPOH, SIBISETCS
OTYETHOM paboTOMH.

Otuer BKJIIOYAET B ce0sl pasfelibl, OTPAKAIOIIME BCE STalbl BBHIMOJIHEHUS B

COOTBETCTBHHU CO CTPYKTYPOU PaOOTHI.



['paduueckas dvacth oTyera (CXEMBbI, TaONMMIBI, TpaduKH) BBITOTHIIOTCS

KapaHJalnioM C IIPUMCHCHHUECM YCPTCIKHBIX HHCTPYMCHTOB.

IpakTuueckoe 3ansarTue Nel
Tema: «Pac4yeTr OCHOBHBIX XapAKTEPUCTUK JUCIIETYEPCKUX CIIYKO»

Heanb:
- HayuuTbcs paccUMTHIBATH OCHOBHBIC XapaKTEPHCTHKH JTUCIETYEPCKUX
CITY k0.

B pe3yabrare BbINOJTHEHMS NPAKTHYECKOro 3aHaTusi Nel crymeHT
MOJIZKEH:

3HaTh: Oprauu3anuoHHYI0 CTPYKTYPY IKCILTyaTaI[MOHHBIX PEMOHTHBIX CITYkKO

¥Ymerb: PaccunthiBaTh KOMIUYECTBO PabOYMX B AUCTIETYCPCKUX U aBAPUMHBIX
CIIy)0ax ¢ y4eTOM KOJIMYECTBA OTKa30B MHKCHEPHBIX CUCTEM

HOpH}]OK BBIITIOJIHCHUA

1. Opranu3zanmoHHas CTPYKTYpa SKCILTyaTallMOHHBIX U PEMOHTHBIX CITYKO.

2. YrpaBineHue— LHEHTPAIU30BaHHOE, JEUEHTPAIN30BAHHOE.

3. Henocpencreennas, JIMHEHHAs, byHKIIMOHATBHAS, JIMHEHHO-
(GyHKUHOHAIbHAS.(BBIYEPTUTH CXEMBI CTPYKTYD)

4. TlpaBa u o6s13anHOcTH TP 1 nepconana

5. Pacuet uncna pabounx B IUCTIETYEPCKUX U aBapUUHBIX Ciryk0ax(3amaual)

3agaya 1. B qucneryepckyo B TEUEHUM CMEHBI TTOCTYIIAET B CPEITHEM IIECTh
3asiBOK Ha HEUCIIPABHOCTH CAHUTAPHO-TEXHUYECKUX YCTPOUCTB: A = 6.
PabGounii - crnecapb, HaXOIAIIUKUCS TIPU JIUCIIETYCPCKON, MOXKET YCTPaHUTH
TaKOT0 POJia HEUCIIPABHOCTH B TEUEHUE CMEHBI B 7 mpubopax: y = 7.
PaccuuTaTh: OCHOBHBIC XapaKTEPUCTUKU JAHHOU TUCTIETYEPCKOM CITYKObI?

CoBpeMeHHbIE JXKWIIbIE W OOIIECTBEHHBIC 3/IaHUS TMPEACTABISIOT COOOH
CJIOHBI KOMIUICKC WHXKEHEPHBIX COOpyXeHud. OpraHm3aius WX SKCIUTyaTalluu
peIyCMaTPUBAET CIAEAYIOIIUE BOIPOCHL:

1. TlpoBeneHue TIIAHOBO-TIPEAYIIPEAUTEIBHBIX PEMOHTOB W HaJAJKy
000py1I0BaHUS;



2. OobecrieueHrne CBOECBPEMEHHOTO YCTPAHEHHUS BO3MOXKHBIX OTKA30B
WHKXEHEPHBIX CHCTEM, 000PYIOBaHUS U KOHCTPYKIIUN 3TaHU.

B 3aBucMMOCTH OT METOJOB  JIOCTM)KEHHMSI  IIOCTaBICHHOW  3a1auu
Pa3TUYAIOTUEHTPAIIM30BAHHOE U JACLIEHTPAIU30BAHHOEYIPABICHUE KOJIIEKTUBAMMU
(mopasaesieHusIMu).

[lenTpanu3oBanHOE ymnpaBieHHE 00JafaeT BBICOKON 3()PEKTUBHOCTHIO MPHU
HCIOJIb30BAaHUU MAaTEpUAIbHBIX M TPYAOBBIX PECYPCOB 3a CUET ONEPATHMBHOM MX
MEPErpyNIupoOBKU. Pa3BUTHE LIEHTPAIN30BAHHBIX CHUCTEM YIIPABICHHS JIOJKHO
o0ecreynBaThCA CO3JIJaHUEM LEHTPOB, ONEPATUBHOMN 00paboTKH U
nepenaun.llenTpasin3oBaHHas CcXeMa IIOCTPOEHUS PEMOHTHO-3KCIUTYaTallMOHHBIX
ciiy’)k0  oOjeryaeT KOHLEHTPALMI0O MaTepHabHBIX W TPYIOBBIX PECYpPCOB,
3HAYUTENbHO CHIKAET MOTPEOHOCTh B 3amacax MaTepualioB, MAllMH U MEXaHU3MOB
Ha BBIMIOJIHEHUE aBAPUNHBIX U APYTUX HEMpPeIBHJEHHBIX paboT. O0BEM 3amacHOro
o0OpyZOBaHMSI M MaTepuajoB, a TaKXKe YHCIO pabdouux s YCTpaHEHUs
BO3HUKAIOIIMX aBApUA W HEUCIPABHOCTEW — BEJIWYMHBI CIy4YalHBIE W
ONpENENSIIOTCA  JIByMsl IapaMeTpamMu: CpeIHMM 3HAaY€HUEM 4YHCJIa MAalllUH,
MaTepualioB M OOOpYyJOBaHUS, a TaKXKe CPEeIHUM YHCIOM pabouyux JaHHOU
cnenuanbHocTu.Korma  pecypchl  HeaeUIIUTHBI,  I11€J€CO00pPa3HO  MPUMEHSTH
JEUEHTPAIM30BAHHYIO CHUCTEMY YIpPABJIEHUS, HANpUMEp, B aBAPUMHBIX CIY»KO0ax,
KOTJa JE€KYPHBIN IUCIETYEP Cpa3y IMOCIE MOJYYEHUS 3asIBKM O HEUCHPABHOCTH WIIH
aBapuu TPUHUMAET pEIIeHHWe U BbIChUIaeT Opuraay Il BOCCTAHOBJICHUS
paboTOCTIOCOOHOCTH JIEMEHTA 3/IaHUS UM MHKEHEPHON CUCTEMBI.

Bubl cTpyKTYp

BoigensieTcs 4yeTblpe OCHOBHBIX THIIA CTPYKTYP YIPaBJICHUS, TPUMEHSIEMBIX
IPU OPraHU3AIMOHHOM MTOCTPOEHUU PEMOHTHO-IKCILTYaTallMOHHBIX CITYXKO:

—  HENOCPEACTBEHHOE  YIPABJICHHUE, KOrJa pPYKOBOAUTEIb  OTAAET
PacoOpsKEHUS] HEMTOCPEICTBEHHO KaXK/I0MY UCIIOJTHUTEIIO;

— JIMHEWHAas CTPYKTypa;

— (QyHKIIMOHAIbHASI CTPYKTYPA;

— JIMHEHO-(yHKIIMOHAJIbHAS CTPYKTYpA.

JIist  paccMOTpeHHUsT KOHKPETHBIX BOIPOCOB OPTaHHW3AllN JHUCIICTYEPCKUX
CIyk0 HEOOXOAMMO TOHHUMATh CMBICI JBYX TEPMHHOB: «TpeOOBaHHWE Ha
00CITy’KUBaHUE» U «KaHAT O0CTY>KUBAHUS.

ITon TpeboBaHuemM Ha OOCITy)XMBaHHE€ TOHUMAKOT MOTPEOHOCTH B
OOCITy’)KMBaHUHM Kakoro-aTubo »dieMeHTa 3maHus. YacTo B OITOM Ke CMBICIE
yHOTpeOIseTCsT TEPMUH «OTKa3 AJIEMEHTa», €CIU 3TO CBSA3aHO C HEOOXOAMMOCTHIO
MIPOBEICHHUS HEKOTOPBIX MEPOTPHUSITHIA o BOCCTAHOBJICHHIO ero
paborocnioco6HocTH. MHOTAA [71s 3THX 11eJIei YIIOTPEOISIOT TEPMUH «3asBKaY.



Kanamamu  oOcimyxuBaHWSI  Ha3bIBAIOT  TEXHUYECKHE  CPEICTBA  WIIH
MPOU3BOJCTBCHHBIM  TEPCOHAN,  BBHIMOJMHSAIOMMKE  (QYHKOUH  OOCITYKHUBaHUA.
OOcny’)kMBaHUE 3aKJIFOYAETCS B BBIIOJIHEHUH MEPONPUATHNA, O0ECIEeYnBaIOIINX
0€30TKa3Hyl0  paboTy  dJeMEHTa, BKJIIOYash  YCTPAaHEHUE  BO3HUKAIOIIMX
HeucrnpaBHocTel. OObEeM 3TUX MEpPONPUATHI B Tpenenax KaxJAoh HHKEHEPHOU
CUCTEMBl 3JaHusl, NpUOOpa WM KOHCTPYKUUHU OoJjiee WM MEHEe OJIHOPOJIEH.
[ToaToMy 3amaya qucneT4epckoro oOCTY>KUBAHUS JOJKHA B KOHEUHOM HUTOTE OBITh
CBEJICHA K BBIIIOJHEHUIO MEPOIPUATHN 10 YIAOBJIETBOPEHUIO MMOCTYNAOIINX
TpeOOBaHUM TakKUM 00pa3oM, 4TOOBI HM30EkKaTh OOpa30BaHMS OYEPEIU WIIM CBECTH
MPOJIOJDKUTEILHOCTh TMPEOBbIBAHKMS B HEW K ONpENEJICHHBIM 3apaHee 3aJlaHHbIM
HOpMaTuBaM. Takas 3ajada pemraercs MmyTeM BblOOpa Haunbosee parMoHaTIbHOTO
KOJIMYECTBA KAHAJIOB OOCITYXKHUBAaHUS U, €CIM UMEETCS BO3MOKHOCTbH, TOBBIIICHUS
WHTEHCHUBHOCTH BBIMOJTHEHUH TpeboBanmii. O0mIas cxema JTUCIIeTYEPCKON CITy>KOBI B
KUIMIIHO-3KCIUTYyaTallHOHHOM OpraHu3alyy IPeICTaBlIeHa Ha PUCYHKE |

! 2
T o g
o O OF oo Gv 4
e vo o 4
—

Pucynok 1 -Cxema nucneryepckoit ciryx0b1 2KOK
1 - BXOAsIIUI MTOTOK 3asBOK; 2 - 04epe/ib;3 - KaHAIbl 0OCTYKUBaHUS;4 -
BBIXO/JISIIIIUNA TTOTOK.

Ouepens BOZHUKAET, €CITH:

- MPOIYCKHAsI CIOCOOHOCTh KaHAJIOB OOCIY>KHMBAaHHS HE COOTBETCTBYET
KOJIMYECTBY MOCTYMAIOIINX TPEOOBAHMIA;

- TpeOOBaHMsI TTOCTYMAOT HeperysipHo. Eciu Ob1 TpeOOBaHUS MOCTyHaIN
cTporo 1o rpaduky, To 00pa3oBaHHE OYEPETU MOKHO OBIIIO OBl MCKIIOYUTH 32 CUET
OOCTY>KHBaHUS MOCTYMHAIONIUX 3asBOK MO TOMY ke rpaduky. B melictBuTenbHOCTH
XKe TIOCTYIUIeHHe TpeOOBaHMA OOYCIIOBICHO MHOXKECTBOM (PaKTOpOB, KaKIbIH W3
KOTOPBIX B OTIEIBHOCTH OKa3bIBACT HE3HAYUTEIHHOE BIMSHUEC HA PEKUM
MOCTYIIJICHUS 3asIBOK.

[TpuHUMas1, cpeHUE BEIIMYUHBI, XapaKTEPU3YIOIIHE JUCTICTICPCKYIO CUCTEMY,
MOXXHO OOCCIEYHTh TaKHE YCIOBHUS, YTO NPOIYCKHAs CIOCOOHOCTh KaHAJIOB M
Harpy3ka Ha CHCTEMY B IIMPOKOM BpPEMEHHOM HWHTEpPBAJIC COOTBETCTBYIOT JIPYT

APYTY.
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B pacuerax y4uThHIBae€TCA NPOJOJDKUTEIBHOCTh BBIIIOJIHEHUS 3a8BOK B
COOTBETCTBHM C TpeOoBaHUsMHU [IpaBun M HOPM TEXHHUYECKON SKCILTyaTalluu
KUTUITHOTO (PoHJA.

Jl1st cocTaBiieHHsI MaTEMATUYECKON MOJIENIN TUCIIETYEPCKOro 00CTy)KMBaHUS B
JKOKax npruHUMAaroTCs CIENYIOIMME YCIOBHUS:

1) BeposiTHOCTH PK 3aBUCHUT OT MPOJOJKUTENBHOCTH UHTEPBAJIA t U HE 3aBUCUT
OT HAYAJIbLHOTO MOMEHTA OTCYETa BPEMEHU;

2) MOMEHTBI MOCTYTUICHUS 3asIBOK HE 3aBUCAT JAPYT OT APYTa;

3) aBe 3asBKU UiU O0Jee OJTHOBPEMEHHO (€CIU MPUHSITH MaJible TPOMEKYTKU
BpPEMCHHU t HE ITOCTYIIAIOT;

4) cucreMa MOCTYIUIEHHS 3asBOK HAXOIUTCS B YCTAHOBUBILEMCS PEXKUME;

5) NOTOK 3asBOK HE OTrPAaHUWYEH II0 KOJIMYECTBY 3aKa30B, a JUIMTEIBHOCTH
00CITy’KMBaHHS XapaKTepU3yeTCs CIEAYIONIEeH MaTeMaTUYECKON 3aBUCIMOCTBIO:

_ =t
F(y=1-€"" (1)

TJIe,Y - MHTCHCUBHOCTH BBITIOJIHCHHSI 3asiBOK (ITPOM3BOAUTEIIBHOCTh TPyAa IO
BBITIOJTHCHUIO 3asBOK), KOTOpas OMNpPEAeNseTcs IO CTaTUCTUYCCKUM JaHHBIM Kak
CpelHee 3HAYCHHE IPOM3BOAMTEILHOCTH TpyJa IO BBIMIOJHCHUIO TOCTYIUICHUS
3asiBOK HE MCHEE YeM 3a MECHII.

B ycioBusIX AMCHETYEPCKUX CITYkKO KUIUIIHO-IKCILTyaTallHOHHBIX KOHTOP Ha
KKl BUJ pabOT B 3aBUCHUMOCTHM OT MHTEHCHUBHOCTH TOCTYIUJICHHUS 3asBOK A U
WHTEHCUBHOCTH WX BBITIOJIHEHUS A Ha3HA4aeTCs KOJMYECTBO paboyux B CMEHY S.
OTO KOJIMYECTBO JIOJDKHO O0OECTIeUMBATh BBHITIOJHEHHWE TPEOOBAHMI B MUHUMAIIBHO
JOTTYCTUMBIE CPOKH, COOTBETCTBYIOIINE YTBEPKICHHBIM HOPMATHBAM.

[IpakTyeckne pacyeThl OCHOBHBIX XapaKTEPUCTHUK JUCIIETYEPCKUX CITYKO
BBITIOJTHSACTCS ISl IBYX CITy4acs:

1) opu oxHoM paboueM B AMCHETYEPCKON ciyx0Oe S = 1 - oJIHOKaHaIbHas
CUCTEMA,;

2) npu aByx u Oomnee pabouux S> 2 B JOUCIETYEPCKON ciyx0be —
MHOTOKaHAJIbHAsI CHCTEMA.

JI1st pac4eToB HEOOXOIUMO 3HATH:

- CpellHee KOJIMYECTBO IMOCTYMAIOMIMX 3asBOK 3a €IMHUILY BpEeMEHH (3a
CMEHY) -A;
- CPEIHIOI0 TIPOU3BOUTEIHLHOCTh PA0OUYUX 0 YCTPAHEHUIO HEMCIPABHOCTEH
3a Ty K€ €IMHUILY BPEMEHU-Y;
- CPEJHIOIO 3arPy3Ky CUCTEMBI:

p= My )
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r7ie, A - MHTEHCUBHOCTH TIOCTYIUJICHUS 3aBOK;
Y - MHTEHCUBHOCTH BBITIOJIHEHUS 3a51BOK;
KonuuecTBo pabouux B IUCTIETYEPCKON ONMpPENEsieTcs U3 yCIOBUS:

S-p>0 3)

PacueT 0CHOBHBIX XapaKTEPUCTUK JUCHETYEPCKHUX CIIYKO Mpu 0gHOM pabodem
B AMCIIETYEPCKON IPOU3BOAUTCS 10 CAEAYIOMUM (HOpMyJIaM:
- BEPOSITHOCTh TOTO, YTO padouuii OyJaeT cBOOOAEH OT BBIMOJIHEHUS 3asIBOK

Po:
Po=1-p, 4)
- BEpOSITHOCTH TOTO, YTO B cucTeMme OyzaeT paBHO k 3asBok Pi:
Py = pk(1 - p), ()
- cpeiHee KOJIMYECTBO 3asiBOK B IUCIIETYEPCKOil cimysxoe k:
k= p/(1—p), (6)
- CpeJlHee KOJIMYECTBO 3asBOK, OKUIAONINX BHITOJHEHUS (B OYEPEIN) Vo:
vo=1/(1-p), (7)
- BEpOSITHOCTh OOpazoBanusi ouepenu Pi>1 (3asBok B cucteme OoObIie
onnou: k>1):
P>1=p?, (8)
- CpeHee BpeMs OKUIAHUA O:
& =p/y(1 - p); )

- BEpPOSATHOCTH TOTO, YTO B TUCIIETUYEPCKOM OyJET HAXOAUTHCS OOJIBIIE
3aJJaHHOTOKOJIMYECTBA 3asBOK Pi>n:

P>n= pn+l; (10)

12



- cpeqHee BpeMs IpeObIBaHUE 3asIBOK B CUCTEME:

t=h+1/7, (11)

Ilpumep 1. B mucnerdepckyro B TEUEHUU CMEHBI TIOCTYIAET B CPEHEM TPH 3asBKU Ha
HEUCIIPABHOCTH CAaHUTAPHO-TEXHUYECKUX YCTPOMCTB: A = 3.

Pabounii - cnecapb, HaXOAAIMUIACS TIPU TUCTIETYEPCKON, MOKET YCTPAHUThH TAKOTO Pojia
HEHCIIPABHOCTH B TEYEHUH CMEHBI B YEThIpeX mproopax: y = 4.

Paccuutath: 0OCHOBHBIE XapaKTEPUCTHKHU JTaHHOM AUCTIETYEPCKON CITykKObI?

Pemenve:

®  CpejHss 3arpy3Ka CHCTEMBI:
p=My=3/4=0.75

®  KOJIMYECTBO PabOYMX B JUCTIETYEPCKOM:
S-p>0

® BCPOATHOCTH CBOOOBI PAOOYETO OT BBHITTOJHEHHUS 3aSBKHU:
Po=1-p=1-0,75=0.25

®  BEpOATHOCTb TOTO, YTO B CHCTEME OyJET POBHO 3 3asBKH :
Py =p*(1 - p)=0,75’(1 - 0,75) = 0,1

® CpejHEE KOJIMYECTBO 3asSBOK B UCTIETUCPCKON:
k=p/(1-p)=0,75/(1-0.75) =3

L4 CpeAHES KOJIMYECTBO 3asABOK, OKUIAOIIUX BbIIIOJIHCHUA:
vo=1/(1-p) = 1/(1-0,75) = 4

® BCPOATHOCTH O6p330BaHI/IH oucpeau:
Pk>1 = p2 = 0,752: 0,56

® cpeaHee BpeEMs OKUIAHHUS:
& = p/ y(1 - p) = 0,75/ 4(1-0,75) = 0,75x60=45"

L4 BEPOATHOCTD 6OJ'IBH_ICFO KOJIMYCCTBA 3a4BOK:
Po= p™'=0,751=0,3

® cpeaHee BpeMs BHIMOJHEHUS 3asBKH WM MPEObIBAHUS B CUCTEME:
t=0+1/y=0,75+% =1uac
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IIpakTuyeckoe 3ansaTue Ne2

Tema: «Onpenesenne GuU3NIECKOr0 M3HOCA KOHCTPYKTHBHOIO J3JIeMEHTA
30aAHUS»

Hean:
—Haqu/ITB MCTOJUKE OIIPCACIICHUA (bHSI/I‘lCCKOFO HN3HOCA KOHCTPYKTHUBHOTO
AJIEMEHTA.

B pe3yiabrare BBINOJHEHHS MNPAKTHYECKOr0 3aHATHA Ne2 CTyaeHT
JOJIKEH::

3HaTh: Mertoasl omnpeneneHus (U3MYECKOr0 H3HOCA KOHCTPYKTHBHOTO
AJIIEMEHTA

Ymerb: [lo HOpMATUBHBIM JOKyMEHTaM, 3Has (HOPMYJIbl, pPaCCUUTHIBATH
(bakTHUeCcKnil ”3HOC KOHCTPYKIIUH

HOpHIlOK BbINNOJTHCHHUA 3aJaHUA:

1. Bpryeptuth TaOMWIly W 3alOJIHUTH B COOTBETCTBHHM C pe3yJibTaTaMU
oOceToBaHus

2. Onpenenuth GU3NICCKUA H3HOC OTACIIBHO 10 y9acTKaM

3. Onpenenuth PU3HYCCKUN U3HOC CTCH

4. BBINOJHUTH ONUCAHUE PELICHUS 3aJaHUS

3ananue 1.

[Tpu 0OCHENOBAHUM JIEPEBIHHBIX COOPHO-IIUTOBBIX CTEHS=256M BBISABJICHBI
CJIeAYIOIINE MPU3HAKU U3HOCA:

1 yqaCTOK81=12M2 — WUCKPUBJICHHUE JIMHUU LOKOJSA, WIEIM MEXAY IIUTAMU,
THWIb B OTJICJIBHBIX MECTaX, MEPEeKOoC IUTOB MecTaMmu. [ToBpexaeHus Ha IIomaaun
okxo10 30 %;
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2 y4acTOKS,=5M°~ 3aMETHOE HCKPHMBJIEHHE LOKOJS, THWIM U APYTUX
MTOBPEKICHUN HET;

3 y4actok S5=8,4M’— menu MEXKY IIATAMU, IOBPEXKAEHNUE NPEBECUHBI THUIIBIO
Ha mwomaau 10 30 %.

Onpenenuts GU3NUECKUN U3HOC KAXKJIOT0 Y4aCTKa COOPHO-IIIMUTOBBIX CTEH?

3ananue 2.

IIpu oOcienoBaHuKM CTeH pyONIeHBIX U3 OpeBeH S=428,3M” BLIABJIECHBI
CJIEIYIOIINE IPU3HAKU U3HOCA:

1 y4acTokS;=9,6M’> - HapylleHHe KOHOIATKH, PACTPECKUBAHHME IPEBECHHEI
BEHIIOB,IOBPEXACHUS Ha mtomaau 10 10%;

2 y4acTokS;=32,3M"> - cienbl yBIAKHEHHS ¥ THHIM HAa YPOBHE HIDKHETO
OKJIAJHOTO BEHIA, Yy KapHU3a W MOJI OKOHHBIMU NpOe€MaMu; MOBPEXKIACHUS Ha
wiomanu 10 20%:;

3 ywactok S;=42,8M>- HCKpMBIIEHHWE TOPU30HTAJIbHBIX JUHUH (acana;
MOBpEXKIeHUA Ha Tutommaau 10 20%.

Onpenenuts GU3NUECKUI U3HOC CTEH pyOJIEHHBIX U3 OpeBeH?

3aganme 3.

[Ipu o6ciemnoBaHuK TIEPEKPBITUS S=49M* BBISBJICHBI CIEAYIONME MPU3HAKK
U3HOCA:

1 yuacTokS,;=6,2M>- TpemuHbl B IuMrax(ycamIodYHble WM BIOIL PabOYero
MPOJIETA);

2y4acTokS,=11,2M”> - TpEIUHLI B IUIMTaX MOIEPEK pabodero IposeTa Wi
MHO>KECTBEHHBIE YCaJJOYHBIE;

3y4actokS;=2,1 M- TpeluHbI, TPOTrKObI, CIIEAbI IPOTEYEK UK IPOMEP3aHUN B
MeCTax NPUMBIKAHUI K HAPYKHBIM CTEHAM;

4 y4acToKSs=4,5M’- TPELIMHbBI B MECTAX IPUMBIKAHHUHI K CTEHAM.

Onpenenuts GU3NUECKUN U3HOC KENE300€TOHHBIX TUIUT MEPEKPHITHS?

3ananue 4.

[Tpu o0cnea0BaHUH MOJIOB u3 KepaMUYeCKOn TUTUTKA
S=25M’BbISBIEHOOTCYTCTBHE OTHAEIBHBIX IUIMTOK M MECTAMH HMX OTCTAaBaHHE Ha
riomaan 43 % ot Bcell OCMOTPEHHOU Tuiowmaau noia. @U3nUecKuid U3HOC y4acTKa
nosa?

IIpumep TadaunbI

No [Ipu3Haku nedexTon ®uznueckuii | Pi/Pxk | ®usznueckuii u3HoC
U3HOC 10
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Vu. BCH, % y4acTtka, %

Hroro:

du3nvecKuii M3HOC — BEIMYMHA, XapaKTEepU3YIOIas CTENEHb YXYJIICHUS
TEXHUYECKUX U CBS3aHHBIX C HUMU JIPYTUX DKCILTyaTallMOHHBIX TTOKa3aTeen 3aHus
Ha OMNpEJCICHHBII MOMEHT BPEMEHH, B pe3yJIbTaTe Yero MPOUCXOJUT CHUKEHUE
CTOMMOCTHU KOHCTPYKIIUH 3/IaHUSI.

[IporieHT W3HOCA 37aHUN OMPEACISIOT IO CPOKaM CIyXObl 3IaHHM M
(haKTUYECKOMY COCTOSIHUIO KOHCTPYKIMH: (QyHIaMEHTy, CTEHaM, IeperopojkKam,
MEPEKPBITUAM, KpbIIIaM, KpOBJIE, [10JIaM, OKOHHBIM U JIBEPHBIM MpOE€MaM, OT/ACIIKE U
CHUCTEM MHXXEHEPHOT0 000PYI0BaHMUS.

OU3NYECKU W3HOC OTICIbHBIX KOHCTPYKIIMWA, 3JIEMEHTOB, CUCTEM WM HUX
YY9aCTKOB CJIEIyeT OIICHWBATh ITyTEM CPAaBHECHMS MPHU3HAKOB (PU3MUECKOTO HM3HOCA,
BEISIBJICHHBIX B PE3YJIbTATE BU3YyAIIBHOTO U HHCTPYMEHTAIBHOTO 00CTIEOBaHUS, C UX
3HAYEHUSIMH, IpUBeIeHHbIMU B Tabnuuax BCH 53-86p.

Bb16op 3HaueHMs M3 MHTEpBaa MOKazarened (PU3MYEeCKOro HM3HOCA CIEYET
MPOBOJAUTH B COOTBETCTBUU CO CJICTYIOMUMU IIPaBUIAMU:

- €CJIM KOHCTPYKIIUA, JIEMEHT, CHUCTEMa WJIM y4acTOK MMEeT BCe MPHU3HAKU
W3HOCA, COOTBETCTBYIOIIME OMNPEIEICHHOMY HHTEpBaly €ro 3HA4eHWH, TO
(bU3UYECKHI U3HOC CleyeT MPUHUMATh PaBHBIM BEPXHEH I'paHMIIC HHTEPBAJa;

- €CJIM B KOHCTPYKIHUM, DJIEMEHTE, CUCTEME WJIM YYacCTKE BBISIBICH TOJBKO
OJIUH W3 HECKOJIBKUX MPHU3HAKOB M3HOCA, TO (DM3NYECKHUI M3HOC CIIeIyeT MPUHUMATh
pPaBHBIM HIM>KHEW TpaHMIE HHTEPBAJa;

- €CJIM B KOHCTPYKIIUH, DJIEMEHTE, CUCTEME WJIM YYaCTKE BBISIBIEHO HECKOJIBKO
MPU3HAKOB U3HOCA, TO (PU3NYECKUN M3HOC KOHCTPYKIIUU JIEMEHTA, CUCTEMbI MU HX
YYacTKOB CJEAYeT MPUHUMATh MO WHTEPIOJSIUA B 3aBUCUMOCTH OT Pa3MEpOB HIIH
XapakTepa UMEIOIINXCS MTOBPEXKICHUN;

- YUCJICHHbIE 3HAaueHMsS (PU3UYECKOrO U3HOCA CIEAYyEeT OKPYTJsATh: A
OT/ACJBHBIX YYaCTKOB KOHCTPYKIIMH, 3JIEMEHTOB W cucteM — a0 10 %, g
KOHCTPYKIIMH, S3JIEMEHTOB U CUCTEM — 110 S %o, 151 3AaHus B 11esioM — 110 1 %.
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IIpakTyeckoe 3ansaTue Ne3

Tema: «OnpenesieHue CPOKOB CJIYKObI 3AaAHUA»

Henan:
-3aKkpenuTh TEOPETUUECKUI MaTepuai Mo TeMe, NpUOJIU3UB €ro K MPaKTUKE.

-Hayuuthcs MeToarke onpeereHus: CPOKOB CITy>KObI 37aHusl.

B pe3yabrare BbINOJIHEHHS TNPAKTHYECKOro 3aHATHHA Ne3d crTyaeHT

TOJIKEH
3HaTh: MeTobl OnpeieICHUs] CPOKa CITy>KOBI 3/1aHHS
VYmerb: Ilonp3ysace pesynpraTaMu oOCHIEIOBAaHUS 3JaHUS M HOPMATUBHBIMHU

JIOKyMEHTaMHU, ONPEACNIATh CPOK CITY>KOBI 31aHMUS.

HMcxoaubie 1aHHBIC:
[TacniopT 31anus

Iopsiiok BbINOJIHEHUST PadOThI:
1. OnpenenuTh KamuTaIbHOCTh 3/JaHUSI, HOPMATUBHBIA CPOK CITYKOBI

3J1aHUs, UCTIONB3Ys Tabmuuy 1;

Ta6muna 1-KanutanbHOCTh, OOITUN CPOK CITY>KObI

Cpoxk cimyx0bl

['pynma 3panuii (KUIble 3/1aHNs) 9
3AHHM, TOJIBI

I. Kamennsle ocobokanuTanbHble:()yHIaMEHTHl KAMEHHBIE H OETOHHBIE,

CTEHBI KAaMEHHBIE (TPU TOJIIKMHE 3 KUPTIHYa) U KPyTHOOJOUHEIE; 150

II. Kamennbie OOBIKHOBEHHBIC: (PYH/IAMEHTHl KaMEHHbBIC (KUPIUYHBIC TIPH
TOJIIIIMHE CTEHBI 2-2,5 KUPIUIa),KPYIMHOOIOUHBIC U KPYITHONIAHEIILHBIC, 125
MEPEKPBITUS  JKEIE300€TOHHBIE, CMEIIAHHBIE KW KaMEHHBIC CBOJBI IIO
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III. Kamennsie obsierdyeHHbIC: PyHIAMEHTHI KAMEHHBIE 1 OETOHHBIC;
CTEHBI 00JICTYCHHOM, KJIaIK1 U3 KUPITNYa, IIUTAKOOJIOKOB U PaKyIIICYHUKA;

100

HEPEKPBITHS JE€PEBSHHbIC, KEIE€300€TOHHbIE WJIM KaMEHHbIE CBOJBI 10
IV. lepeBsinable  pyOuseHble U Opycuarsle, CMEIlIaHHbIe u

CBIPIIOBBIC: (DYHIAMEHTHI JIEHTOYHBIE OyTOBBIC;CTEHBI pyOneHnsle,
Opycuarsle, CMELIaHHBIE (KUpIUYHBIE u JEPEBSHHBIE,
CBIPLIOBBIE);IEPEKPBITUS IEPEBSIHHBIE

50

2. Onpenenuth HU3NUECKUN U3HOC 3/IaHUS TIO CPOKY CITYKOBbI;

Jnst ompeneneHus: (pU3MYECKOTO0 HU3HOCA MO CPOKY CIYKObI HEOO0XOIUMO

UCIOJIb30BaTh (hOPMYITY:
O=T/T.x100(%)

riae, Ty — pakTUIecKuii CpoOK CITY>KOBI, TOIT;
T. — HOPMATUBHBIN CPOK CITYKOBI, TOJI.

(12)

3. Ha ocHOBe WHCXOAHBIX [J@HHBIX ONPEIEHUTh (PUINYECKUN H3HOC

KOHCTPYKTHBHBIX 3JICMCHTOB 31aHUs, 3alI0JITHUB Ta6JII/IHy 2,

Tabnuma 2 - Pacdet gpusznueckoro n3Hoca 3/aHusl

KOHCTpYKTHBHBIC 3JIEMEHTHI Y enbHas CTOUMOCTb Crenens uzHoca | CpeaHeB3BelICHHAS
3/IaHus KOHCTPYKTHUBHOTO KOHCTPYKTHB- CTCTICHD
anemenTa Yi, % oT HBIX JIEMEHTOB | (hPM3MUECKOT0 M3HOCA
BOCCTAHOBHUTEILHOU @D;, % 3JaHHS
croumoctr (BC) 3nanus VYi-®; /100
1 2 3 4

1. DyHIaMEHTBI 11

2. Crenbl 19

3. [Teperoponku 7

4. [IepexpbrTus 13

5. Kpsimia 2

6. Kposns 1

7. [Toner 6

8. Oxkna 5

9. HBepu 6

10.  Otnenounslie 9

MOKPBITHS

11.  llenrpanbHoe 2,8

OTOIUICHHE

12. XoJomHoe 0,5

18




BOIOCHAOKEHUE

13. lNopsiuee
BOJIOCHA0XKeHUE

4,5

14. Kananuzamsa

15.  DnekrpoobopynoBaHue

3,5

16.  Ilpoumne 3nE€MEHTHI:
-JIECTHUIIBI

-0aTKOHBI

-0CTaJIbHOE

Hroro:

100

IIpumeyanue:

1. I'pada 2 3anonHseTCs B COOTBETCTBUU C MHCTPYKUMSIMHU DeiepanbHOro areHTCTBa
[0 CTPOUTEIBCTBY U KUIHMIIHO-KOMMYHaJIbHOMY X03s1icTBY (PoccTposi PO).
2. I'pacda 3 3amonHsIETCS B COOTBETCTBUH C BAPUAHTOM 3aJ[aHUS.

Tabnuna 3 — UcxoaHblie 1aHHbIC 715 pacyeTa

Ne K
1/ BH(;}EGTETY;T:;Z?;Z 1 BapuanT |2 BapuanT |3 BapuaHT |4 BapuaHT |5 BapuaHT |6 BapuUaHT
1 DyHIaMEHTHI 35% 41% 40% 20% 43% 37%
2 CteHbl 27% 35% 28% 37% 33% 17%
3 [Teperopoaku 20% 29% 38% 41%) 17% 23%
4 IlepexppiTus 45% 34% 43%o0 27% 37% 28%0
5 JlecTHULIBI 11% 43% 20% 38% 25% 41%
6 Kpprma 11% 28% 17% 43% 43% 60%
7 Kposns 48% 62% 75% 12% 21% 52%
8 [Toasr 12% 23% 33% 43% 54% 15%
9 OkHa 23% 17% 27% 13% 22% 73%
10 HBepu 34% 28% 48% 24% 36% 35%
11 Otnenka cTeH 22% 31% 39% 32% 64% 44%
Cucrema
12 ropsiuero 46% 33% 25% 17% 21% 32%
BOJIOCHAOKEHUSA
Cucrema
13 XOJIOJTHOTO 17% 51% 61% 54% 65% 77%
BOJIOCHAOXKEHUS
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Cucrema
14 LIEHTPAJILHOTO 28% 12% 44% 17% 28% 38%
OTOILICHUS

C
15 retemMa 39% 23% 8% 71% 12% 24%
KaHaJIn3alunuun

Cucrema
16 ANEKTPOOOOPY- 41% 34% 47% 32% 17% 34%

JOBaHUA

4.1lpoananu3upoBaTh W3HOC MO Tabmuile 4, naTh OOIIYIO XapaKTEPUCTHUKY
TEXHUYECKOTO  COCTOSIHMSI ~ KWJIOTO  3[aHUs, YCTAHOBUTh II€PBOOYEPEIHBIC
MEpPOIPUATHS 110 BOCCTAHOBIICHHUIO 3JIEMEHTOB 3/1aHuid, ucnoisb3yst BCH 53-86 (p)

Tabnmuna 4 - YkpynmHEHHAs IIKaja ONPEICICHHS TEXHUYECKOTO COCTOSHUS 3/IaHUs
M0 BeJIMYMHE (PU3NYECKOTO U3HOCA

duznueckuit OO61mas xapakTepucTHKa CrouMocCTh

TexHnyeckoe o

H3HOC TEXHHYECKOI'0 COCTOSHHS JKUJIOTO pemonTa, % ot
o COCTOSIHUE 3JaHH

3naHus, % 3JaHUS BC

[loBpexnennii u  aedopmariuit
HET; HMEIOTCS OTJEJIbHBIE
(ycTpaHUMBIE TIPH TEKYIIEM PEMOHTE)
Menkue AeeKThl, He BIMIIONINE Ha
AKCIUTyaTallMOHHbIE KadecTBa
KOHCTPYKTHUBHOTI'O 3JI€EMEHTa

0-20 xopoliee 0-11

Kanuransnsiii PEMOHT
MPOU3BOJAUTCS Ha OTJICILHBIX
y4yacTKaxX, HMMEIOIHUX OTHOCUTEIBHO
MOBBINIIEHHBIA H3HOC

21-40 YAOBJIETBOPUTEIBHOE 12-36

KoHCTpyKTHBHBIE 3JIEMEHTHl B
IIEJIOM TIPUTOJHBI JUTSI KCILTyaTallHH,
HO TpeOyroT HEKOTOPOTO
KallUTaJIbHOTO ~ PEMOHTa, KOTOPBIN
Hauboee 1enecooOpa3eH NMEHHO Ha
JTAaHHOW CTaJIMU

41-60 HEYJIOBJIETBOPUTEIIBHOE 38-90

Okcmryatanus KOHCTPYKTHBHBIX
JJIEMEHTOB BO3MOXXHA JIMIIb IIPH
yCIIOBUU 3HAYUTEIILHOTO
KAUTAIBHOIO PEMOHTA

61-80 BETXO0C 93-120

ABapuiiHO€ COCTOSIHME HECYIIUX
KOHCTPYKTUBHBIX ~ JJIEMEHTOB,  a
HEHECYIIMX — BeCbMa  BETXOE.
KonctpykTuBHbIE 3JI€MEHTBI
Bbonee 80 HETOJHOE OTPaHMYEHHO  BBINOJIHAIOT  CBOU -
GbyHKIMM  (JIUIIb TPU  MPOBEICHUU
OXpaHHbIX  MepompusaTuil). Yacto
Tpedyercs MOJTHAst 3aMeHa
KOHCTPYKTUBHBIX JIEMEHTOB.
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IIpakTnuyeckoe 3anaTne Ne4

Tema: «OnpeneneHne Me;KPEeMOHTHOTO NEPHOIA»

Heab:
- Hayuutbcs onpenenste MEXpEMOHTHBIN IIEPUOJ] KOHCTPYKTUBHOTO JIEMEHTA
3aHuA 110 JJAHHBIM HATYPHBIX 06CJI€I[0B3HHI>1 BBI60pKI/I KOHCTPYKTHBHBIX 3JICMCHTOB.

B pesyabrare BBINOJHEHHS MPAKTHYECKOro 3aHATHA Ned cCryneHT
JOJI7KeH:

3HaTbh: MeTo/bl OpraHnu3aluyd TEXHUYECKOTO 00CITy)KMBaHHs U PEMOHTA.

YMerb: BoruncnsaTh ycpeqHEHHBbIE 3HAUEHHUS CPOKOB CIIYXObI KOHCTPYKLHN
METOJOM MaT€MAaTU4YECKON CTaTUCTKHU.

Hcxoanblie JaHHDBIE:

VcxomHble MaHHBIE IS PEIICHUS 3alayd  TPUHUMAIOTCS Ha OCHOBE
UCXOJHBIX JaHHBIX IMPUMEpA PEIICHHS, IPH 3TOM K KaXKI0H ITUppe CTPOKH:

Xl - HEoOXOAMMO TPUOABUTH YHUCJIO, COOTBETCTBYIOIIEE MPEANOCIeTHEN
nudpe mudpa, a k kaxaou mUppe CTPOKH;

mi - YKCJIO, COOTBETCTBYIOIIEE TOCIEIHEeH mudpe.

rae, mi - 4UCia0 00ClIE€JOBAaHHBIX DJIEMEHTOB, IIT.

X1 - OOIllee YHMCJIO PJIEMEHTOB 3JaHMs IMOJJOOHOTO THIIA.

Ycnoeue zaoauu:

OnpenennTs BEIMYUHY MEXPEMOHTHOTO NEPUOJA KOHCTPYKTUBHOTO 3JIEMEHTA
3MaHMs 1O JaHHBIM HATYpPHBIX  OO0CJE€IOBaHUM  BBIOOPKHM  KOHCTPYKTUBHBIX
AJIEMEHTOB MMOJJOOHOTO TUIIA, MPEJACTABICHHBIX B BUJI€ TAOIHUIIbI.

Tabmuua 1

Xi 122 123 125 130 134 138 139 140

m; |2 6 12 16 15 13 7 1

Iopsinok BbINOJTHEHHS:

1. O3HaKOMUTBCS C METOJAMHU TEXHUYECKOTO OOCTYKHBAaHUSI U PEMOHTA,
BBINIHCATh KX OCOOCHHOCTH;

2. Pemuth  3ajauyy  Ha  ONpENEJIGHHE  MEXKPEMOHTHOIO  TEepuojaa
KOHCTPYKTHBHOTO dJIEMEHTA 3aHus;

3. CocTaBUTh 3aKIIOYEHUE MO PE3yJIbTaTaM PacUETOB.
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TeopeTnveckue cBeaeHUA:

B mpomecce akcrmyaTauuMy  CTPOMTENBHBIE KOHCTPYKLIIMM  HMCHBITHIBAIOT
CUJIOBBIE BO3JIEMCTBHS M OJJHOBPEMEHHO NOABEPTAKOTCA arpECCUBHOMY BO3JEHCTBUIO
OKpY’)KAaIOIIEH Cpeapl, B peE3yJbTaTe€ YEro OHU HWHTEHCUBHO W3HAIIUBAIOTCH.
[Ipoucxoaut mnoTepss HKCIUIYaTalMOHHBIX CBOWMCTB, BOCCTaHOBJIEHUE KOTOPBIX
MIPOU3BOAMUTCS B MPOIIECCE IKCIUTYyaTAllMM METOJIAMU TEXHUYECKOTO OOCITyKUBaHUA,
TEKYIIETO U KalUTaIbHOTO PEMOHTA.

B npakTuke SKCIulyaTallMy 3JIEMEHTOB 3HAHUM M UX WHKEHEPHBIX CUCTEM
MPUMEHSIOT J1Ba MPUHIMIUAIBHO OTJIMYHBIX JPYT OT Apyra METOJa OpraHu3aluu
TEXHUYECKOTO OOCTY>KUBAHUS U PEMOHTA.

[IepBpIil METOA NIPELYCMATPUBAET MPOBEACHUE IIEPUOAUUECKUX OCMOTPOB IS
OIpEAETCHUs] TEXHUYECKOIO COCTOSIHMS 3JIEMEHTOB 3JaHHUS U HEOOXOAMMOCTH HX
pemoHTa. B 3TOM cimydae o00BEM H CpPOKH TIPOBEICHUS JKCILTyaTallMOHHBIX
MEPOTIPUATANA MOTYT OBITh YCTAHOBJICHBI TOJIBKO TIOCIIE OCMOTPOB KOHCTPYKTHBHBIX
DJIIEMEHTOB U NHKEHEPHBIX CUCTEM.

Cucrema TEXHMYECKOM SKCIUTyaTallMu 3JaHUM, OPraHU30BAHHAs HAa OCHOBE
JAHHOTO METOJA MMEET CYILIECTBEHHBIE HENOCTAaTKU. IlnaHMpoBaHHE pPEMOHTOB IO
ATOM CHUCTEME IPOU3BOJAUTCS HA OCHOBE JAaHHBIX O COCTOSSHUH CTPOMTEIBHBIX
KOHCTPYKIUH U 000pyA0BaHMs, TOJYYEHHBIX B pe3yJibTaTe OCMOTpa 37aHuil. B aToM
clly4ae TOYHOCTb IJIAHOB PEMOHTA U UX COOTBETCTBUE JIEHCTBUTEIHLHON MOTPEOHOCTH
MOJIHOCTBIO 3aBUCAT OT KBalM(UKAMU pabOTHHKA, OOCIENyIOIIEro 3/aHue, T.€.
ABIIAETCS CYOBEKTUBHOW. [[7s MOCTAaHOBKHM 3JaHHMsI HA PEMOHT HEOOXOJAMMO
MHHUMAJIBHO JONYCTUMOE BpeMs [UIsi MPOCKTUPOBAHUS W IOJATOTOBKM K
IPOU3BOJCTBY paboT. 3a 3TOT MEPUO MOKET 3HAYUTEIbHO U3MEHUTHCSI TEXHUUECKOE
COCTOSIHME DJJIEMEHTOB 3JIaHWS W TIOJYYEHHBIE B XOJE€ OCMOTpa JIaHHBIE,
WCIIOJB30BaHHbIE U COCTABJICHWS INPOEKTHOM  JOKYMEHTALHUH, OKAXKYTCA
YCTapeBIINMH.

Bropoii MeTon OpraHM3alnuu  TEXHUYECKOTO OOCIYXKMBAaHHMS W PEMOHTa
MPEeIyCMaTPUBAET BBINOJHEHNE PEMOHTHBIX U HAJIaI0YHO-PETYJIMPOBOYHBIX padoT B
3apaHee 3aIlUIAHUPOBAHHBIE CPOKH, MPEIyNPEXAAIOINE OTKa3 KOHCTPYKTHBHBIX
AJIEMEHTOB M WHXEHEPHBIX CHUCTEM. Takoll METOJl TEXHUYECKOW HKCILTyaTaluu
3/1aHUI HA3bIBAETCS CUCTEMOM IIAHOBO-MIPEYIIPEAUTEIBHBIX PEMOHTOB.

[leppuognyHOCT MOPOBEACHUS  KAMUTAIBHOTO W TEKYLIEr0 PEMOHTOB
KOHCTPYKIIUH M O0OpYyJOBaHMs, HaJaJKa WHKEHEPHBIX CHUCTEM OOYCIIaBIMBAIOTCS
CPOKOM HX CIyxObl. K10l oM MOXHO paccMaTpuBaTh KaK CHUCTEMY, COCTOSIIYIO
U3 OTAENBHBIX KOHCTPYKIUH, HHKEHEPHBIX YCTPOUCTB U 000PYIOBAHUS, KaXIbIA U3
KOTOPBIX MMEET CBOW CpoK CiyxkO0bl Tx. Kak moka3pIBaeT OMBIT, CPOKU CITyKOBI
OIHUX U TE€X K€ KOHCTPYKIUN TaK K€ pa3auyHbl. IJTO PpPa3IU4YUE BbBI3HIBACTCS
MHOKECTBOM IIPUYMH: HAPYLICHHWEM TEXHOJOTUHM HW3TOTOBJIEHUS MAaTEPUAIIOB IS
KOHCTPYKIMHA M CaMHX KOHCTPYKTUBHBIX 3JEMEHTOB, HECOOJIOJIEHUEM MpPaBHII
CKJIAIUPOBAHUSI M XPAHECHHUS CTPOMUTENIBHBIX MATEPHUAIOB WU JETajed, a TaKXKe HX
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TPAHCTIOPTUPOBKM K MECTY MOHTa)Ka, 0COObIE MPUEMBbl MOHTA)Xa, Pa3IudHbIC IS
KXo Opuraapl, 0COOCHHOCTH IKCIUTyaTallii U T.J1. B TEXHUYECKUX YCIOBHUSAX Ha
W3TOTOBIICHHWE, XpaHEHWEe, TPAHCIOPTHPOBKY, MOHTAX KOHCTPYKIIMH HMMEIOTCS
JOTYCKH, HOPMHUPYIOIINE OTKJIOHEHUS OT JIEHCTBYIOIIMX CTaHAAPTOB, KOTOPHIC HA
MIPAKTHUKE TAK)KE HE BCETA BHIICPKUBAIOTCS.

[TepeuncneHHble TPUYUHBI HE JAIOT BO3MOYKHOCTH 3apaHee OINPEACIIUTh CPOK
CIIy)Obl KOHKPETHOTO »JJeMeHTa 3aaHus. [lo3TOMy Ha TPaKTUKE TOJIb3YOTCS
YCPEIHCHHBIMU 3HAYCHUSMU CPOKOB CITY>KObI KOHCTPYKIIUN M WHKEHEPHBIX CHCTEM.
i uX onpeieneHnus MPUMEHSIFOT METOIbl MAaTEMAaTHYECKOW CTaTUCTHKH.

CymHOCTh 3TUX METOJOB COCTOMT B clenyromieMm. I[lyrem HaTypHBIX
00CJIeIOBaHMI OMPEAEISIOT CPOKU CITY)ObI OoJbiioro uncia (He menee 50) oJTHOTO
¥ TOTO e THma diemMeHTa 3aanus. [Ipu 3ToM obOpararoT BHUMaHWE Ha TO, YTOOBI
YCJIOBHSI KCIUTyaTallud OOCJIETyEMBIX 3JIEMEHTOB OBLIM MPHUMEPHO OJMHAKOBBIMH.
[TomydeHHBIC PE3yNbTATHI 3AMMUCHIBAIOT B TAOIWYIHOM popme.

Taomuna 1

X

m;

rie: xi- 3aUKCUPOBaHHBIC CPOKHU CIIYKOBI AJIEMEHTa B pe3yJibTaTe HATYpPHBIX
00-ciIeqOBaHMI, MEC.;

mi- YUCIIO PJIEMEHTOB , UMEIOIIUX JAHHBIN CPOK CITY>KOBI.

B maremaTtudeckoil CTaTHCTHKE TpPHUBEJCHHAs BBHIIIE TaOMWIlA HA3BIBACTCS
pAIOM pacrmpeaesieHus BenuduHbl Xr-. OHa JaeT BO3MOKHOCThH OIPEACIIUTH
CpeHEee 3Ha YEHHUE ITON BEJIIMYHUHBI:

rae, TX- yCpelHEHHBbII CPOK CIy>KObl JAHHOTO AJIEMEHTA,

1
X -m
r-3in
m

il

X1-BO3MOXKHbIE KOHKPETHBIE 3HAYEHUSI CPOKOB CIIYKObI 3JIEMEHTa 3aHMUs,
3a-(puKcUpoBaHHBIC B pe3yiIbTaTe 00CIIeI0BaHNUS;

Mmi- YUCIIO DTIEMEHTOB, UMEIONTUX JIAHHBIN CPOK CITY>KOBI;

m- o0111ee YMCI0 00CIeTOBAaHHBIX AJIEMEHTOB.

B koHKpeTHBIX ciydasx (HaKTHYECKHUE CPOKHU CIY>KOBI HMEIOT OTKJIOHEHHS OT
CBOETO CPEIHET0 3HAYCHMS, KaK B OOJIBIIYIO, TAK U B MEHBIITYIO CTOPOHY.

B Maremarnueckol CTaTUCTUKE ISl OMPEICICHUS YHCICHHBIX 3HAYEHUU
BO3MOXKHBIX COOBITUH BBEJEHO IMOHATHE CTATUCTHUYECKON BepoATHOCTU. Eciu
npousBeneHa cepusi u3z K oOciegoBaHuid, B KaXXJOM U3 KOTOPBIX MOTJIO OBIThH
OTMEUEHO CcOObITHE A, cOCTosllee B OOHAPYKEHWU BBIIIEAIIETO U3 CTPOs
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(0TKa3aBIIEro) AIeMeHTa, WM TaKoe COOBITHE HE YCTAHOBIICHO, TO CTaTUCTUYECKON
BEPOSITHOCTBIO 3TOTO COOBITHUST B JaHHOW CEpUU OOCJIEIOBAaHUS HA3BIBAIOT
OTHOILIEHWE YuciIa 00CIeNoBaHMI mi, B KOTOPOM MOSIBUJIOCH MHTEPECYIOIIEE Hac
coObITHE A, K 00IIIEMY YUCTY 00CIEAOBAaHHBIX 3JIEMEHTOB.

MaremaTuyecKku 3Ta 3aBUCHMOCTh BBIPAXKAETCS CIEIYIOIINM 00pa3oM:

Pi= mi/m, (14)

rzie, pi- CTaTUCTUYECKasi BEPOATHOCTD MOSIBICHUS JAHHOTO COOBITHS;
Tl- YHCJIO 3JIEMEHTOB, B KOTOPBIX OOHAPYKEHO TAHHOE COOBITHE;
T - 00111e€ YUCIO0 00CIIETOBAHHBIX 3JIEMEHTOB.
BeposaTHOCTh POTHBOIOIOKHOTO COOBITHS, T.€. TOTO, YTO MHTEPECYIOIIEe HAC
COOBITHE HE MPOU30MAET, 0003HAYAETCS ( U ONPEIEISIETCS U3 BEIPAKECHUS:

P+g=1 (15)

[ToncraBuB Beipaxkenue (13) B Beipaxenue (14) nomyyum:
T,=2 %P, (16)
i=1

JUis TOMHOTrO MpPEeACTaBICHUS O BO3MOXKHBIX 3HAUEHUSX CPOKOB CIYXKObI
JAHHOI'O DJJIEMEHTA HENOCTaTOYHO 3HAaTh TOJBKO €ro cpenHe 3HadeHue. llpu
ONPENEIICHNH CPOKOB PEMOHTA JIEMEHTOB 37aHUs 3a MEpPY OTKIOHEHUS KOHKPETHOIO
3HAYEHUsI CPOKa CIY»KObI OT €ro CpeIHEro 3Ha4eHWs NPUHUMAIOT Aucnepcuro DX,
KOTOPYIO ONPENETSIOT 10 (hopMyJIe:

rae, P- craTuctuueckas BEpOsITHOCTb KOHKPETHOIO 3HAYEHHSI CPOKa CITYKOBI;

m

D, :Z(xz‘ - Tx): P

i=l

X1 BO3MOXHBIC 3HAUCHUSI CPOKOB CITY>KOBI TAHHOTO JJICMEHTA,
Tx- cpennee 3HaUeHUE CpOKa CIIyKObI TaHHOTO SJIEMEHTA.

Hucnepcusi uMeeT  pa3MEpPHOCTh  KBajapata cpoka  ciayxOsl. s
XapaKTEPUCTHKN PACCESHUS CPOKOB CIIY)KOBI YIOOHEE IOJIb30BaThCS BEIIMYUHOM,
pa3MEpPHOCTh KOTOPOH COBMAAAET C Pa3MEPHOCTHIO CPOKOB CIYKObI. st aTOrO M3
JUCTIEPCUH M3BJICKAOT KBAIPATHBIA KOPEHb.
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[TomyyeHHOE 3HAYEHWE HA3BIBACTCS CPEAHUM KBAJAPATUYHBIM OTKIOHCHHEM
CpOKa CITy>KOBI:

0,=VD, (18)

BepoaTHOCTh TOro, 4TO KOHKPETHOE 3HAYEHHE CpOKa CIy:KObl 3JIeMEHTa
31aHMUS OTKJIOHHUTCSI OT CBOEr0 CPEAHErO 3HAYCHMs, UMEET IPAKTHUECKUE MPEIEIbl,
BHE KOTODPBIX MOSIBJIEHME OTKa3a JAHHOI'O JJIEMEHTAa MaloBepoATHO. Ha mpakrtuke
INPUHATO, YTO KOHKPETHBIE 3HAYEHUSI CPOKa CIIyKObI 3JIEMEHTOB 3/IaHH HE MOTYT
BBIMTH 3a IPEIEIIbI

T. + 3o0.. (19)

BepostHocTh monaganus cpoka ciaykObl 3a mipeaensl Tx + 3oxpaBHa 0,0044,
T.€. MaJIOBEPOSITHA.

Takum 00pa3oM, 3HaU€HUS CPOKOB CIY>KObl 3JIEMEHTOB 3/1aHus, XOTS U
ABIIAIOTCS  CIIyYalHBIMA BEJIMYMHAMH, IOJUYUHSIOTCS OIPEACIEHHOMY 3aKOHY
pacnpeneneHus Tak, 4YTO MOKHO 3apaHee YCTAHOBUTH C HEKOTOPOU BEPOATHOCTBIO MX
HanOoJbIlIee 1 HAUMEHbIIIEe 3HAaYCHHUE.

['padmyeckn  HOpManbHBIA 3aKOH  paclpeneieHuss UWHorAa  yaoOHee
NPEACTaBIATh B BHJIE€ TaK HA3bIBAEMOM MHTErpanbHON (yHKumMu (puc. 1). MoxHO
YCTaHOBUTh, YTO IO MOMEHTAa A BEpOSTHOCTh BBIXOJIa U3 CTPOs (OTKa3a) 3JIEMEHTA
3MaHug o4yeHb Mana. HaumHasg ¢ MoMeHTa A, 3Ta BEPOSITHOCTb OBICTPO PacTeT U B

MOMEHT B.
it 31
Ny | D
i A
{ ;36
X
Pucynok 1 - WNurterpanbHas
CPOKOB CITY>KOBI 2JIEMEHTOB 3JIaHUSI.
CyMMapHOE 4HCIIO AIEMEHTOB JAHHOTO TUIIA, KOTOPOE MOXET BBIUTH U3 CTpoA,

paBHO 50% oO1rero ymnciaa obcaeayemMbIx 31eMeHTOoB. MoMeHT B cooTBeTcTBYeT cpenHemy
CPOKYy CIIyx)O0bl 00ciemyeMbix KOHCTpykiui. OTpe3ok AB paBeH 30X. AHAIM3UPYIO
rpaduK, MOXHO CJeNaTh BBIBOJA, YTO ISl MPEAYNpPEKACHUS OTKa3a 3JIEMEHTOB 3JaHMs
HEO0OX0IMMO O00€CIEeUnTh BBINOJIHEHUE PEMOHTHBIX padOT B CPOKH, COOTBETCTBYIOILIUE
Hayajly pocTa BEPOSITHOCTH OTKa3a. MaTreMaTu4ecKoe BBIPAKEHUE Ui ONPEIEIIEHHs ITOTO
MOMEHTA:
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2l.-30

pem X X

1€, Tpew- MEXKPEMOHTHBIN CPOK CITYXKOBI DJIEMEHTA 3/IaHUS;
Tx- cpenHee 3HaueHUE CPOKa CIIYKOBI, onpeaensemoe mo Gopmye (1.4);
Ox- CPEIHEKBAJPAaTUYHOE OTKIOHEHHE CPOKOB CIYKOBI, OIpeAensieMoe II0
dbopmyie (18).

[Ipon3BOICTBO PEMOHTHBIX palOT paHbIle JSTOr0 CpPOKa U TO3KE HEro
HenenecooOpasHo. B mepBoM ciiyyae peMOHTHBIE paOOTHI CBSI3aHBI C HEHCIIOIb30BAHHEM
AKCIUTYaTallMOHHBIX BO3MOYKHOCTEH 3JIEMEHTOB 3/IaHMS; BO BTOPOM CIydae IMPOU3BOICTBO
paboT OyAeT CBSI3aHO C HAJIMYUEM HEHUCTIPABHOCTEW B 3JaHUU, UYTO HE JOMYCTHMO.
CrnenoBarenbHO, OCHOBOW MPABUIBHOM TEXHUYECKOW 3KCIUTyaTallul 3JaHU JAOHKHA OBITH
CHUCTEMAa  ITUTAHOBO-TIPEAYNPEIUTCIIBHBIX ~ peMOHTOB. CpOKM  PEMOHTHBIX  paboT
YCTaHABIIMBAIOTCA B 3aBUCHUMOCTH OT JOJITOBEYHOCTH AJIEMEHTA, UMEIOIIEr0 HauMEHbIINN
MEXPEMOHTHBIA CPOK CIIyKObI, KOTOpBI ompenensiercs mo dopmyne (19). Ilpu stom B
KKJBIA OYepeHOM PEMOHT A3TOTO JJIEMEHTa OJHOBPEMEHHO OYyayT PEMOHTHPOBATHCS
JPYTHE 3JEMEHTBI, CPOK CIY>KOBI KOTOPBIX K JIaHHOMY MOMEHTY OyJIeT COOTBETCTBOBATH
MEXPEMOHTHOMY CpOKy. TakuM oOpa3oMm, Kakablii OYEpeIHON MIIAHOBBIA PEMOHT 3AaHUMN
NpeAyCcMaTpUBaeT  PEMOHT KOMIUIEKCA D3JEMEHTOB; B O3TOM Cllydyae g KaXXJ0ro
OUYEPEJTHOTO PEMOHTAa KOMIUIEKC PEMOHTHPYEMBIX 3JEMEHTOB OyJIeT OTINYaThCs OT
peAbITYIIEro.

IIpumep peumieHus 3aga4u
YcaoBue 3axa4u:
OnpeaenuTs BEIMUYUHY MEKPEMOHTHOTO MEPUOJIa KOHCTPYKTUBHOIO 3JIEMEHTA
3MaHUsl 1O JaHHBIM HATYpPHBIX  OO0CJE€JIOBaHUM  BBIOOPKHM  KOHCTPYKTUBHBIX
AJIEMEHTOB MOJOOHOTO TUIIA, TPEJACTABICHHBIX B BUJI€ TAOIUIIbI.

Ta6numna 1
Xi 122 123 125 130 134 138 139 140
m; 2 6 12 16 15 13 7 1
Pewenue:
1. OmnpenensieM 00111€€ YUCIO OOCIECTOBAHHBIX 3JIEMEHTOBR:
m=Y m=2+6+12+16+15+13+7+1 = 72 (wT)
i=1
2. [To hopmysne BBIUKCISIEM CTATUCTUYCCKYIO BEPOSTHOCTh KOHKPETHBIX

3HAYEHUN CPOKOB CIyKObl oOcienyemMoro sneMeHTta 3aaHus. Hampumep,

26



P =72

2

> =0,028 uT.1.

Pe3ynpTaTel BBIYMCIICHHI IOMENIAEM B TaOJIULLY:

Xi 122 123 125 130 134 138 139 140

m; 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
3. BeposaTHOCTP  TOTO, YTO OXKHJIaeMOE COOBITHE IPOM3OHICT )T.C.

KOHCTPYKLMS BBIMAET U3 CTposi ) poBHA 1. [Io3TOMy BBIOJIHUM HPOBEPKY
0,028+0,083+0,17+0,22+0,21+0,185+0,09+0,014=1

4. Paccuutaem
bopmyie:

BCIIMYNHY CPCOHCTO CpoOKa CJ'Iy}K6BI QJICMCHTOB IIO

Tx=), xi'pi=122-0,028 +123-0,083 +125-0,17 +130-0,22 +134-0,21 +138-
i=1
0,185 +139 - 0,09 +140 -0,014 =131,7=132 mec.

3. PaccuntbiBaeM BeNWUYUHY AUCHEpCUU 10 dopmylie:

D= (122-132)20,028 + (123-132)2 0,083 + (125-132)>0,17 +(130-132)2 -0,22
+(134-132)-0,21 +(138-132) 0,185 +(139-132)* -0,09 +(140-132) -0,014 =435

6. OmnpenensieM CpeIHEKBAIPATHUECKOE OTKIOHEHHE CPOKa CITY>KOBI:
¥ =v43,5 = 6,6.
7. OnpenensieM BEIWYMHY MEXPEMOHTHOTO CpOKa CIY>KOBI AJIEMEHTa

3IaHus 110 (opMyIIE:

Tpew =>132-3-6,6 = 112 mec.

BeiBoa: 11 peaynpexaeHnus OTKa30B PACCMOTPEHHBIX 3JEMEHTOB 3JaHUS

HEOOXOIMMO  OOECHe4YuTbh  BBINIOJIHEHHE  PEMOHTHBIX  pabOT B CpOKH,

COOTBCTCTBYIOIMC Ha4dally poCTa BCPOATHOCTH OTKa3sa, T.C UCPEC3 112 mecsiies.
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IIpakTueckas padora Ne 5

Tema: «Onpez{eneHne BJAKHOCTH CTPOUTEJIbHBIX KOHCprKHI/Iﬁ H MAaTCPHAIOB)

Heab: M3yunTs METO U3MEPEHHUS BIAKHOCTH CTPOUTENBHBIX KOHCTPYKIIUN U
MaTepHUaIOB

B pe3ysibTare BbINOJIHEHNS NPAKTHYECKOI pa0oThI Ne5 CTyIeHT J0/IKeH:
3HaTh: YCTpONCTBO MprOOpa U METOAbl U3MEPEHHUST BIAKHOCTU CTPOUTEIHHBIX
KOHCTPYKIIHH.

Ymerb: OcCylecTBIATh ONEPATUBHBI  KOHTPOJIb  BIIAXKHOCTH  TBEPIBIX
MaTepuanaoB (OETOH, pacTBOpHAsl CTSDKKA, IITYKAaTypKa, KUPIWY) U JPEBECUHBI B
HATyPHBIX YCIOBHUAX

Oo0ecneuenmne:
- Bmaromep MI'4-¥Y

Iopsinok BbINOJIHEHUSI Pa0OThI:

1. UByuuts ycTpoiicTBo npudopa - BmaromepMI'-4V.

2. IlpoBectn wu3MepeHUs [JIs ONPEACIICHUS BIAXHOCTU KOHCTPYKIIMH B
AKCILUTYaTUPYEMOM 3/IaHUH.

3. CnaenaTh BBIBOJ IO pe3yJibTaTaM U3MEPEHUM.

[Ipubop Bnaromep-MI'4Y npenHazHaueH s ONEPATUBHOIO KOHTPOJIS
BiaxxHoctu apeBecuHsl 1o ['OCT 16588 u mmpoKo HOMEHKIIATYPbI CTPOUTENBHBIX

MaTeprajioB, B TOM YHUCIE B M3IEHUAX, KOHCTPYKIUAX U coopyxkeHusx no I'OCT
21718
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Bnaromep obOecrieunBaeT BO3MOXHOCTh KOHTPOJS BIAXHOCTH CBHITYYHX H
BOJIOKHHUCTBIX MaTepHayioB (IECOK, 3aCBINKW, TPYHTHI, YTEIUIUTENb), TBEPIbIX
MatepuanoB (OETOH, pacTBOpHAas CTSKKA, IITYKaTypKa, KUPOUY) U JPEBECHUHBI B
71a00paTOPHBIX, MPOU3BOJICTBEHHBIX U HATYPHBIX YCIOBUSIX

[IpuHIMIT OEUCTBUSI BIaromMepa OCHOBAaH Ha KOPPEISALMOHHOW 3aBUCUMOCTH
JIADJICKTPUUECKON TMPOHMUIIAEMOCTH MaTepuaia OT COACpPX aHWS B HEM BJaru Ipu
MOJIOKUTENIbHBIX TeMiieparypax. CyIIecTByeT TpU pekuMa U3MEPEHUN: eIMHUYHBIMI
3aMep, CepHsl 3aMEPOB C YCPEIHEHHEM U PEXUM HENPEPHIBHOIO HU3MEPEHHUS I
OOHapY>KEeHUS YYaCTKOB MOBBIIIEHHOTO BJIAroCOAepKaHUs

Brnaromep MI'-4Y - yHuBepcaibHasi Bepcus C OOOOIIEHHBIM MEHIO
BKJIFOYAIOIIMM 7 TPaJyMpPOBOYHBIX 3aBUCUMOCTEM Ha CBIIIyYHME CTPOMMATEPUAIIBI
(rpannuiak, mebenb ®p 3-10, mecok BOJIbCKUM, ITecok MK2, oTceB, 3014, IIJIaKOBas
nemM3a), a TakyKe rpayupoOBOYHBIE 3aBUCUMOCTH HA JIPEBECHUHY.

Bo Bnaromepe mnpemycMoTpeHa  BO3MOXHOCTb  BBOJA MO  JIEBATH
WHJIMBUAYAJIbHBIX TPATyUPOBOUYHBIX 3aBUCUMOCTEHN, YCTAHOBJICHHBIX MOJIb30BATEIIEM
Ha JpeBECUHE, OETOHAX U ChINMYyYHUX MaTepuasax.

[Tpubop umeet 3HeproneszaBucuMyro namsaTh 1o 300 pe3yabTaToB U3MEPEHUI
Ha Ka)XJIOM U3 MaTepuajoB U pexkuM Tepenadu gaHHbix Ha [1K.

Ta6muma 1 - TexHuueckue XapakTepucTuku Biaaromepa MI'-4VY

HaumeHoBaHMe XapaKTEpUCTUK Bnaromep-MI'4Y

JInarna3oH u3MepeHus BIAXXHOCTH, %o:

-JIPEBECHUHBI 4..45

-CTPOUTEIbHBIX MAaTEPUAJIOB 1...45
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OcHoBHas aOCOJIIOTHAs OTPEIIHOCTh, HE OoJiee, %o:

-IPEBECHUHBI 1,5..3

-CTPOUTEIbHBIX MAaTEPUAJIOB 0,8...3

[Tutranue aBroHOMHOE (251eMeHT Tuna "Kopyna"-6L.R61), 6...9

Bonbt

[ToTpebisiemslil TOK, HE OoJiee, MA 12

CBsI3b C KOMITBIOTEPOM HNutepdeiic RS-
232

["abapuTHbIC pa3Mepbl, MM:

-3JICKTPOHHOTO OJIOKa 175x90x30

-nipeoOpazoBaTelisl INIaHAPHOTO ?70x45

-npeoOpaszoBaTeis 30H10BOTO 722x145

-CTaKaHa JiJIs ChIIIyYMX MaTepuaioB ?7110x62

Macca npubopa c npeoOpaszoBaTeneM He OoJiee, KT 0,45

PabGora ¢ npudopom

W3mepenne BIaXHOCTH OETOHA M KUPIHUYA MPOBOJUTCS HA YHCTHIX, POBHBIX
y4acTKaX, HE HUMEIIIMX BHJIWMBIX TpPEIIMH, KPYIHBIX [Op W HEPOBHOCTEM.
HennockocTHOCTh ydacTka u3MepeHuil He nomkHa mnpesbimate 0,2 Mm. Hanmuwme
BJIar'M HA KOHTPOJIMPYEMOU MOBEPXHOCTU HE JOIYCKAETCS.

Jlist paboThl ¢ BJIArOMEPOM HEOOXOAMMO MOJKIIOUUTH MPeoOpa3oBaTesb K
AJIIEKTPOHHOMY OJIOKY U BKJIIOYUTH MUTAHHUE Biaromepa HaxaTuem kiaBuinud « BKJI»,
Opy 3TOM Ha JHUCIJIee KPaTKOBPEMEHHO BBICBEUMBAETCS THUI BIIaroMepa U

HaIpsHHKCHUEC ITUTAHUS, ITOCJIC YETO ﬂHCHJ’ICfI IIPUMCET BUA!

ABTOINOACTpOMKA
Haxxmure «ITYCK»

Ecom wmHaumupyercs cooOIeHne O HEeOOXOIMMOCTH 3aMEHBl Oarapew WIId

I/IHq)OpMaI_II/IH Ha AUCIUICC OTCYTCTBYCT, CJIICAYCT 3aMCHUTDH 3JICMCHTBI IIMTAHUAA.
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Ynamute mpeoOpazoBatenr Ha 10-15 cM OT OKpyXarommx NPEIMETOB H
VCTOYHHUKOB 3JIEKTPOMAarHUTHBIX M3IydyeHUd u Haxaruem KHomnku <«IIYCKpy,
PacIioNio)KeHHOM Ha TmpeoOpa3oBaTese, MNPOU3BECTH €ro aBTomoJCTpoiiky. Ilpu
nosiBJieHMu  Ha  jauciiee  coobmenuss  «IloBroputre — aBTONMOACTPOMKY!»,
CBUJIETENIBbCTBYIOIIETO O HaXOXACHUM MpeoOpazoBaresnss BOJIM3UM UCTOYHUKA MOMEX,
HEO0OXOMMO MOBTOPUTH ABTOMOJACTPONKY, U3BMEHHUB MPOCTPAHCTBEHHOE MOJIOKEHUE
npeoOpazoBatens. [Ipumeuanue — Ilpu HEOOXOAMMOCTH ABTOMOJCTPOMKA MOMKET
MIPOBOJUTBCS B IMPOILIECCE U3MEPEHUM, I YETO HAXKATUEM KHOMIKH «pP» IMEPEBECTH
BJIArOMEP B peXUM «ABTONOACTpOoMKa» M Haxarth KHONKY «IIYCK», ynamnus
npeoOpazoBaTeslb OT OKPYKAIOLIUX IMPEIMETOB. ABTONOJCTPONKY PEKOMEHIYETCs
MPOBOJUTH uepe3 Kaxknblie 15- 20 mMuHyT HempepbhIBHOW paboThl Biaromepa. I[lo
OKOHYAaHHWH aBTOMNOJCTPOWKHU BJIArOMEP YCTAHABIIMBAETCS B PEXKHM H3MEPEHHs Ha
MaTepuajie, UCHBITBIBAEMOM IPHU MPEAbIIYIIEM BKJIIOYEHUH, TUCIUIEM MMEET BHJ,
HaIpuMep:

Jlerkuii 6et. J = 1400
Ne 007 W = 00,0%

[IpoBenenue u3MepeHuil Ha IpeBecuHe U OETOHE.

JIns BBIMIOJIHEHHMST W3MEPEeHHMM HeoOxoaumo Haxkatuem KHomku «PEXM»
MePEBECTH BJIarOMEP B OCHOBHOE MEHIO K dKpaHy «BwIOOp pekumay, AUCIUIeH mpu
9TOM MMEET BH/I:

Hpes. beron Yacsl

Ceimtyune Apxus 1K

HaxaTtuem KHOTIOK «1», «|» IEPEeMECTUTh MUTAIOIIEE MMOJIe Ha TPeOyEeMbIil BUJI
Marepuana, Hanpumep «JlpeBecunay, u Haxatb KHONIKY « BBO/I». 3arem Ha nuciiee
BBICBETATCS IMOPOJBI IPEBECUHBI:

CocuabP> Eip P> Jlucte P
OcunaP bepezal [ly6

Knonkamu «T»,«|» BbIOpaTh MpeArnojaraeMyro IJIOTHOCTh JpeBecuHbl 420
i 460 xr/mM3 1 Haxxath KHONIKY «BBO/».

Jlig mpoBeneHuss U3MepeHuil HeoOXOJUMO YCTaHOBUTH NpeoOpa3oBaTeib Ha
Y4aCTOK M3MEpEHUs, NPHXKAThb €ro C JIETKUM YCWIMEM K IIOBEPXHOCTH H3JAEINs,
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n00MBasICh YCTOWMYMBOTO TOJIOKEHHs TIpeoOpa3oBatens u Haxkath KHOMKY «ITYCK»
Ha ero OOKOBOIl moBepxHOCTH. Ha nucriiee BBICBETUTCS MHOPSAKOBBIA HOMEp M
pe3yabpTaT €IMHUYHOTO U3MEPEHMS, HAIIPUMED:

CocHa: Y 420
Ne 006 W1 =18,2%

[Tepemeriast mpeoOpa3zoBarelb B mpejaesiax ydyactka (o0pasia), Npou3BeCTH HE
MEHEE IIATH U3MEPEHUN.

[Ipumeuanne — 3a pe3ynbTaT U3BMEPEHUN TPUHUMALOT:

JUIS IPEBECUHBI Cpe/THEE 3HAUYEHUE HE MEHEe TISITH U3MEPEHU;

JUISL KUpIIAYa CpEeJHEE 3HAYCHUE HE MEHEE TPEX U3MEPEHUM;

Juist 0eTOHAa CpeHee 3HaYeHUE HE MEHee MSITH U3MEPEHUN;

JUISL CBIITYYUX CTPOMUTENIBHBIX MAaTE€pUAIOB CPEHEE 3HAUCHHE HE MEHEe Tpex
U3MEpPECHUM.

Jnsa 3anucu pesynbrara uamMepenuit (W) B apxuB He0OXOIUMO HAXKaTh KHOIIKY
«BBO/I».

JU1sl BBINIOJTHEHUST MU3MEPEHUN B HENPEPBIBHOM PEKHUME (CKAaHUPOBAHHUE IIPH
nepeMenIeHNH MpeoOpa3oBaTessi MO0 MOBEPXHOCTH KOHTPOJIUPYEMOro MaTepuaa)
HEOOXOJMMO B TpoIlecce M3MEpeHui Haxarb U yaepxkuBaTth KHONKy «IIYCK» Ha
npeoOpa3zoBaTesie 10 MOSABICHUS HA JUCIUIEE CUMBOJIA PEXXKHMMA U IPEPBIBUCTOIO
3BYKOBOI'O CUTHAJIA. /{ucriel mpy 3TOM UMeEET BUJ, HAIIPUMED:

CocHa vy =420
09,2% 08,1...11,6% (2.7)

B nmaHHOM pexume OOHOBJICHHE TIOKAa3aHUM MPOUCXOJUT C YaCTOTOM
3BYKOBOI'O CUTHAJIA, HA IUCIIEE BHICBEUMBAETCS MTHOBEHHOE 3HAYEHHUE BIAKHOCTH —
9,2 %, a Tak)ke MUHUMAJIbHOE ¥ MaKCUMaJbHOE 3HAYEHMS BJIAXKHOCTH Ha y4acCTKe —
8,1 % um 11,6 % coorBercTBeHHO. IIpekpaiieHne H3MEpEeHHil B HEMPEPHIBHOM
pexuMe mpousBoautcs otinyckaHueM kHonku «ITYCK», mpu s3ToM Biaromep
BO3BpAIla€TCsl B PEXKUM EIAMHUYHBIX H3MEPEHUN, a pe3yibTaThl U3MEPEHUN B
HEMPEPHIBHOM PEXUME 3aHOCSITCS B ApPXUB.

Tabimua 2 — Pe3ynprarsl u3MepeHun

Ne Ne Haumenosanue Marepunan | I[InotHOCTE | BnaxkHocTs,

n/n U3M. KOHCTPYKIIMH Kr/m’ %
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UTOI:

[locne mpoBeneHUs W3MEPEHHM HEOOXOAMMO CPaBHUTh  PE3yJIbTAThI
VU3MEpPEHUH ¢ JOMYCTUMOM BIIa)KHOCTBIO MAaTEPUAIIOB KOHCTPYKIIHM.

IIpakTnueckas padora Ne 6

Tema: «AcnbiTaHue U KOHTPOJIb KayecTBa 0€TOHA HEPAa3PYLIAKIIUM MeTOA0M»

Heab: M3yunth ycTpoWCTBO M HPUHIMI pabOThl MpuOOpoB. OnpenenuThb
MPOYHOCTH O€TOHA HEPA3PYIIAIOUTUM METOIOM.

B pe3ysbTare BHIIOJHEHUS MPAKTHYECKOI padoThl Ne6 CTyAEHT J0/IKeH:
3uaTh: Hepazpymaronue METOAbI ONPENEICHHUS MPOYHOCTH OETOHHBIX
KOHCTPYKLHU.

Ymern: C nomoliipto npudopa u3MepsATh IPOYHOCTH OETOHA.

Obecnieuenne:
- U3smeputens npounoctu 6etona UTIC-MI".4.03

[Topsimok BeimomHEeHUS paboThl: Ommoka! HemomycTuMpiii 00bEKT THIIEPCCHIIKH.

4. Usyuuts yctpoiictBo npudopa UTIC-MI".4.03;

5. [IpoBecT wu3MepeHrne OETOHHBIX KOHCTPYKLUMH Ha OIpeneseHue
POYHOCTH O€TOHA.

6. CrenaTtp BBIBOJIBI.
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Hzmepumenv npounocmu 6emona UIIC-MI4.03

(G008 creoiiensoe
HOC-Ar4.01

34

N3zmepurens COCTOUT u3
npeoOpazoBareds (1), BEIIOJIHEHHOTO B
BUJIE  YJApHOTO  MEXaHHM3Ma W
AIEKTPOHHOTO 0J10Ka (2).
[IpeoOpa3oBaresnb COCTOUT U3 KopITyca,
HHJIEHTODA, yaapHou MPY>KUHBI
UIBE303JIEKTPUUECKOTO
akcenmepomerpa.Ha nuueBoi manenu
AIEKTPOHHOTO O0Jloka  pa3MelleH
KUJTKOKpUCTAUIMUECKUN nucruien (3)
TSt O0TOOpaXKeHus pEe3yJIbTaTOB
M3MEPEHUN U KIIaBUATypa yIpaBJICHUS
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Hasnauenue u obnacmo NpuUmMeHerusl

Usmepurens mnpounoctu Oerona WIIC-MI'4.03 (manee mno Tekcty —
U3MEpUTENh) TMpEAHA3HAYEH JUIsl ONpENEIeHUs MPOYHOCTH OETOHa METOA0M
yaapHoro umnyJiibca o 'OCT 22690, Ha ocHOBe MpeABapUTEIbHO YCTaHOBICHHOM
3aBUCUMOCTH MEXIY POYHOCThIO O€TOHA OMpENeNIEeHHOM MPU UCTIBITAHUU 00pa3LoB
B IIpeCC€ M H3MEPEHHBIM YCKOPEHUEM, BO3HUKAIOUIUM IIPH B3aUMOJACHCTBUU
WHJICHTOpA U3MEPUTENI C OCTOHHBIM 00pa3OM, MPHU MOCTOSHHOW SHEPrHH ynaapa
(E=0,12 x). 1.1.2 OO6nactb npUMEHEHUS — KOHTPOJIb MPOYHOCTH OETOHA
MOHOJIMTHBIX, COOPHO-MOHOJIUTHBIX M COOpPHBIX OETOHHBIX U IKEJIe300€TOHHBIX
KOHCTPYKUUH HpU IMPOBEJCHUH MPOU3BOJICTBEHHOIO KOHTPOJIS MPOYHOCTH OETOHA.

1.1.3 Pabouue ycnoBusi M3MEpPEHHI: — TeMIlepaTypa OKpPYXKaroLIero BO3AyXa OT

munHyc 10 10 40C; — oTHOCHTENbHAS BIAXHOCTH BO3Ayxa He 0omee 98 % mpu 25C.

Texuuueckue Xapakmepucmuxu

HamyeHOBAHHE XapaKTepHCTHEH JHaueHHE
1 2

Muanazon HaMepeHHH npoaHocTH, MIIa oT 3 7o 100
[Ipegemsl gomycKaeMOH OCHOBHOH OTHOCHTEIE- .8
HOH MOTPEIIHOCTH HIMepeHHH MPOTHOCTH, Yo N
[Ipegemsl  DOMyCKAEMOH JOMOMHHTSTEHOH MO-
TPEIMHOCTH HIMEPEHHH MOPOSMHOCTH, BEIZBAHHOH 16
mIMeHEeHHeM TemmepaTypel ot 20 °C mo npemens-
HEX Pa0OTHY 3Ha9eHHH, Yo, Ha Kasgeie 10 °C
Bpems E3MepeHHR Ha OTHOM VIacTEE, C, HE Donee 30
[Toramme (2 amemenTa oA AA (LRG)). B oT 1.6 g0 3.5
Hanpa#eHne BETOMEHHA CHIHATHIAINH O 3aMeHe 15
ATEMEHTOE [THTAaHEY, B )
[ToTpedngeMad MOIMHOCTE, MBT, He Dolee;

— C IOACEETHOH THCIUIEA 110

— De3 NOACBETKH JHCILIED 35




[TpuHuun pabGoThl H3MEpPUTENsT OCHOBAaH Ha YyAApHO-UMIYJIBCHOM METOJIe
MU3MEPEHUN ITPOYHOCTH, & UMEHHO, Ha KOPPEIALUNOHHON 3aBUCHMOCTH IAPAMETPOB
YAAPHOTO  MMIIyJbCa OT  YIPYTOIUIACTUYECKUX CBOMCTB  KOHTPOJIMPYEMOTO
Marepruana.llpy ynapHOM B3aUMOJEHCTBUM C IOBEPXHOCTBIO KOHTPOJIMPYEMOIO
MaTtepuaia, Ipeodpa3oBaTesib BbIPA0ATHIBAECT AIEKTPUUECKUI UMITYJIbCHBIM CHUTHAI,
IIPONOPUHOHAIIBHBIA ~ YCKOPEHUIO  HMHJAEHTOpPA,  KOTOPBIA  PETHCTPUpPYETCA
AIIEKTPOHHBIM OJIOKOM. OJIEKTPOHHBIM OJIOK, B COOTBETCTBUU C YCTAaHOBJICHHOMU
IpayupOBOYHON XapaKTEPUCTUKOM, MpeoOpa3yeT mapaMmeTpbl YJapHOTO MMITYJIbCa
(YckopeHue M BpeMsi) B IPOYHOCTh. Pe3ynpTaTsl U3MEpPEHUN BBIBOJATCS HA AUCILICH
U3MEPUTEIIS.

Jlns Hayana paboThl ¢ MPUOOPOM HEOOXOAMMO O3HAKOMUTCS ¢ PyKOBOJACTBOM

no akcmyataiu KBCI1.427120.049-02P3 «M3meputens npounoctu 6etona UIC-
MI .4y

HcnbiTanust mpoBOJsATCS Ha y4yacTke pasmepoMm He Menee 100 cm2 uzpenus

(KOHCTPYKIIMK) TIpH ero ToumuHe He MeHee 50 MM. ['panunia yyactka qoiKHA OBITh
He Ommxe 50 MM OT Kpas KOHCTPYKIMU. PaccTositHue MexXay TOYKAMH HMCTIBITAaHUS
(MecTo HaHeCeHHWs ynaapa) JIODKHO ObITh He MeHee 15 mM. PaccrosHme Mect
MPOBECHUS] HWCIBITAaHUN 0 apMaTypbl JODKHO ObITh He wMeHee S50 M.
[ITepoxoBaTOCTh MOBEPXHOCTH OETOHA HA ydYacTKE HUCIBITAHWA JODKHA OBITH HE
oonee 40 mMxM. B HEOOXOOUMBIX ciydasx MAOMYCKAETCS 3aYMCTKAa MOBEPXHOCTH
u3zenusi abpa3vBHBIM KaMHEM C MOCIEIYIONMIEH OYMCTKON MOBEPXHOCTH OT MBUIH.
[Topsimok pa®oOThl B pexUME OMPENCSICHHUs] MPOYHOCTH OETOHA C HCMOJIb30BAaHUEM
0a30BbIX 3aBUcUMOCTEH. [lpubop mocTaBisieTcs C ACBATHIO YCTAHOBJIICHHBIMH B
MPOTPaMMHOM YCTPOMCTBE TPagyUPOBOUYHBIMU 3aBUCUMOCTIMU. ['pagynupoBOUYHBIC
3aBUCUMOCTH YCTAaHOBJICHBI IO PE3yJIbTaTaM IMapajuiebHbIX UCIIBITAHUN 00pa3IoB —
KyOOB, M3TOTOBJIEHHBIX M3 OeToHa KiaccoB B3,5...B60 c¢ pa3iauuHbIMU BHUJAMU
3aMoOJHUTENCH: TsDKENbli OeTOH (Ha rpaHUTEe, Ha W3BECTHAKE, Ha TpaBUU, Ha
rpaHIIUIaKe), METKO3EPHUCTHIN 0ETOH, KepaM3UTOOETOH, ITIAKOTIEM300€TOH, KUPIHY
CWIMKATHBIA M KepaMuUyecKuil. BKiIouuTh mUTaHWEe, NOpU STOM HpUOOp
YCTaHABJIMBACTCS B PEXUM HU3MEpPEHUU (IPU HEOOXOIUMOCTH TPEIBAPUTEIHHBIC
HACTPOWKH MOTYT OBITH M3MEHEHHI). [locie ycTaHOBKH CKiepomeTpa HEoOXO0IUMO
Ha)XaTb Ha CIYCKOBOM KpPIOUOK, TMIOJYUYEHHBIA pE3yJbTaT BBICBEUMBAETCS Ha
WHJIMKAaTOpEe U 3allOMUHAETCS Jid JajbHeiinei oO0padbotku. [{uki u3mepeHuil Ha
OoJIHOM yuacTke cocTouT u3 10...15 usmepenuit (mo ycMorpenuto onepartopa). [locie
BBITIOJTHEHUA 15-TH 3aMepoB MPOU3BOJUTCS aBTOMAaTHYecKas o0paboTka pe3ysibTara
(mpy MEHBIIIEM KOJIMYECTBE 3aMEpPOB HEOOXOAMMO HaKaTh KHOMKY «BBOA»). Ilo
OKOHYaHUU IMKJIAa U3MEPEHUSI HA UHAUKATOPE BHICBEUMBAECTCS KOHEUHBIN pE3yJIbTarT,
Hanpumep R = 21,1 MIla (kiacc 6erona B15).



Marematuyeckass 00paOoTKa BKIIOYAET: — YCPEAHEHHE MPOMEKYTOUHBIX
pe3yJbTaTOB M3MEPEHUN; — OTOPAKOBKY MPOMEKYTOUYHBIX PE3yJIbTaTOB, UMEIOUINX
oTkJIOHeHHs Oosiee ueM Ha 10% oOT cpenHero 3Hau€HUS MPOYHOCTH HA y4acTKe;+ —
YCPEIIHEHHUE OCTaBIIUXCS MOcie OTOpakoBKWM wu3MepeHui. KoHeuHbll pesynbrar
aBTOMATHUYECKU 3aHOCHUTCS B MaMsiTh (apXUBHUPYETCS) W MAPKHUPYETCS NaToOu u
BpEMEHEM H3MepeHus. [l KOPPEKTUPOBKU 3TOM 3aBUCHUMOCTH MPUMEHSIOT BTOPOU
METOJl HWCHBITAaHUH — OTPBIB CO CKaJbIBAHMEM OETOHA, pPe3yJIbTaThl KOTOPOIO
MO3BOJISIIOT OMNPEICNIUTh MPOYHOCTH O€TOHAa C OONBIION TOYHOCTBIO (IIPOYHOCTH
OeTOHa Ha y4YacTKe JIOIYyCKAeTCs ONPENEIATh MO pe3yjbTaTaM OJHOIO MCIBITAHHUS).
CymHOCTh METOJa COCTOUT B OLICHKE MPOYHOCTHBIX CBOMCTB O€TOHA MO YCHIIUIO,
HEOOXOIMMOMY ISl €r0 pa3pylleHusi, BOKPYT LINypa ONpPENeIeHHOro pasMepa, npu
BBIPBIBAHUH 3aKPEIJIEHHOTO B HEM Pa3KMMHOI0 KOHYCa WM CIIELUAJIBbHOTO CTEPKHS,
3ajieaHHoOro B OetoHe. KOCBEHHBIM MOKa3zaTeaeM MPOYHOCTH CIY>KUT BBIPHIBHOE
yCWiIKe, HeOOXOAMMOE JIJIsl BBIPbIBA 33/I€JIAHHOTO B TEJIO KOHCTPYKLMHA aHKEPHOIO
YCTPOMCTBA BMECTE C OKpYXaIIUM ero 0etoHoM mnpu riayoune 3amaenku h . Ilpu
WCIIBITAHUA METOJIOM OTPBIBA CO CKaJIbIBAHMEM YYaCTKHU JOJDKHBI pacrojaraTbCs B
30H€ HAMMEHBIINX HaIpPSKEHHH, BBI3bIBAEMBIX JKCIUTYaTAlMOHHOW HArpy3KoMl WM
yCHJIMEM 00KaTHs TPe/IBAPUTEIHHO HAMPSHXKEHHON apMaTyphl.

HNucTpykums
-TIOPSZIOK BBIMIOJTHEHUSI U3MEPEHUIA:
1.Heo6xoaumo BeIOpaTh BU UCIIBITYEMOTO U3JIEHs (M3IEIHE)
Hasxcamuem wnasuwu «BBO/]» axmusuposamv 6epxnior0 cmpoky oOucnies,
KAABUWAamMu  8blopamo U0 u30euss u noomseepoums oeticmeaue knonkou « BBO/[».

2. 3ajaTh HampaBJeHUE yaapa

Ocywecmenenue 8b160pa y0apaocyWeCmasemces Kiaguuiell

3.BeiOpats ko3 duiuent copnaaenus «Ke» =1,0

na eso0a 3navenus Kc evibpamuv knasuuty «Kc» akmusuposamuv none, danee
KAABUWAMU, YCIAHOBUMb €20 3HAYEeHUe U No0meepoums ebloop «Kcy

4. YnepxuBasi mpeoOpa3oBaTesib B MPaBOMl pyke, HEOOXOIUMO B3BECTH phIYar
OoliKka 710 pUKcaIuy 3aIeIKOM.

5. Pacnonoxuth mnpeoOpa3zoBaTeidb TaKUM 00pa3oM, 4YTOOBI yCHUIIUE
MPUKIIAABIBATIOCH IEPIICHAUKYJIISIPHO UCTIBITYEMOM MOBEPXHOCTH.

6. [IpeoOpazoBaresb JOHKEH ONMUPATHCS HA 3 TOUKH.

7. Ycunue mpwxaTtvs JOMKHO OBITh TaKMM, YTOOBI B MOMEHT HakKaTHsl Ha
CITyCKOBOM KPIOYOK U coyZapeHusi 00ika ¢ 0ETOHHOM MOBEPXHOCTHIO HE TIPOUCXOIUATIO
OTPBIBA OMOPHBIX TOYEK IMOJ ACHCTBUEM PEAKTUBHOUN CHUIIBIL.

8. 3anucathb aHHbIe B OJaHK (Tabnuia 1)



Tabmwna 1

«OmnpeneneHne NPOYHOCTH OETOHA HEPA3PYIIAIOIIUM METOIOM

Ne

HaumeHnoBanue
U3IETIUS

Harmpasnenue
ynapa

Koappunuent
COBIAJICHUS

ITpounocTh
n3nenus, Mlla

BriBox:

OTBETCTBEHHbIN 32 U3MEPECHUSL:
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IIpakTnueckas padora Ne 7

Tema: «OmnpeneseHne TemI0- W 3BYKOHM3OJISLHMOHHBIX CIOCOOHOCTEN

OrPaXKAAIOIIUX KOHCTPYKIUI».

Hean: Hayuutcs ompenensTh TEMIO- U 3BYKOU3OJSIMOHHBIE CIHOCOOHOCTHU

OTPaXKIAIOIIUX KOHCTPYKIUH € MOMOIIBIO PACUETOB U U3MEPECHUM.

B pe3yJsibTare BHIIOJHEHUS NPAKTHYECKO padoThl Ne7 CTYAEHT J0/IKEeH:

3name:

- TETUIO- ¥ 3BYKOHU3OJISIIMOHHBIEC CIIOCOOHOCTH OTPaXKIa0IINX

- OCHOBBI pacyeTa 3ByKOU30JIAINN KOHCTPYKIIMI 3/1aHus;

- IPHHITUI PaOOTHI TEIJIOBHU30PA.

Ymemes:

- OMpEACNATh 3ByKOU3OISAIUI0 KOHCTPYKIIMM 31aHMUS;

- MPOBOAWTH CHEMKY  OTPaXJAIOIIUX  KOHCTPYKIIHH,
COMPOTHUBJICHUE TEIUIONIEPEAAYH.

Oobecneuenue:

- TermoBu3opTesto 865;

IHopsiA0K BbINOJTHEHUS MPAKTHYECKOI PadOThI:

1. N3yuuts ycrpoiictBo npudopa TermnoBuzop Testo 865;

KOHCTPYKLHM;

PaCCUUTHIBATD

2. [IpoBecTH CBEMKY OTpa)KIArOIIEW KOHCTPYKLHH, 3a7aB IPABUIbHBIC

napameTpbl pudopy U PaccunTtaTs conmpoTuBiIeHNE TETUIONEPEeaaun KOHCTPYKITUY;

3. BBINOTHUTE pacyeT 3ByKOM30JSLIHUY OTPaXkAAt0INX KOHCTPYKIIUH.

Tabnuua 1 — Onpezenenre HoMepa BapHaHTa

Ne papuanTa IlepBas Ne BapuanTa IlepBas
OyxBa @amMuaIuu OyxkBa ®amMuaIuu
1 A3ILLL 4 IJLT, X
2 b,11,P,4,2K 5 I, MLV, IO
3 B,K,C,11[,0 6 E.EH®,A
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Ilpuoop Tennosuzop Testo 865

1. Bkitounrte TEII0BU30D.

2. 3apaiite ko3 durnent uznydenus u 3Hauenne KOT.

3. HaBeaute TemaoBU30p HA MOBEPXHOCTh, C MOMOIIBIO BpalleHUs 00bEKTUBA
OTPETYJIMPYUTE YETKOCTh N300PaKEHUSI.

4. CoxpaHute N300pakeHre B MaMATH TEIJIOBU30PA.

Beeoenue

TemioBo KOHTPOJIb — HEPA3pylIAOUIMKA KOHTPOJIb, OCHOBAaHHBIM Ha
pEerucTpaluy TEMIEePaTypPHbIX MoJield 00bEKTa KOHTPOJIS.

TensnoBoe u3odpakeHue — n300pakeHNE 0OHEKTAa KOHTPOJIS, CO3/IaBaEMOE 32
CYeT COOCTBEHHOTO TEIJIOBOTO U3JIy4YeHUs W (WIM) pa3Iuuuii B H3JydaTeIbHOU
CIIOCOOHOCTH MOBEPXHOCTH 0OBEKTA KOHTPOJIS.

TepmorpamMmma — TemioBoe U300pakeHHE OOBEKTAa KOHTPOJS WU €ro
OT/CJIBHOTO Y4YacTKa.

Tepmoragus — npoueaypa Co3gaHusi CHUMKOB C MOMOIIBIO U3MEPUTEIBHOU
TEXHOJIOTUM, OCHOBAHHOW Ha BHU3yalu3alMi WH(PAKpaCHOTO U3IYyUYEHUS WIH
pacrpe/ieiieHus: TeMIepaTypbl Ha TOBEPXHOCTH O0BEKTa C TOMOIIBIO TEIJIOBHU30PA.

BbIXogHOM CHIrHAJ  TEIUIOBH30pPa —  H3MEPSIEMBIM  TEMJIOBHA30POM
AIEKTPUYECKUN CUTHAJ, 3HAYEHUE KOTOPOrO MPOMOPIMOHAIBHO IUIOTHOCTH MOTOKA
TEIJIOBOT'O U3TyUEHHS] KOHTPOJIMPYEMOIO y4acTKa MTOBEPXHOCTH OOBEKTA.

MuHUMAJIBHO AONMYCTHMBIN Mepenaj TeMiepaTryp — pa3HHIla TEMIIEpaTyp
BHYTPEHHETO M HApPYXHOIO BO3AyXa, IPH KOTOPOMl BO3MOXKHO IPOBEJICHUE
TEMJIOBU3UOHHOTO OOCJICIOBAHUS 3/IaHWS U MPUMEHEHUE TETUIOBU30pa JIJIsi YYACTKOB

OTPaXKIAKOIIEH KOHCTPYKLUH C HAPYIIEHHOW TETIIOU30JISALIUEN.
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OTHoCHUTE/IbHOE CONMPOTHBJ/IEHUE TeIlonepenaye — ToOKa3aTelb KadecTBa
TEIUIOM30JIAIIMMA,  PABHBIM  OTHOIIEHWIO  CONPOTUBIEHUSA  TeIUlonepeaayde
KOHTPOJIMPYEMOTro ¥ 6a30BOT0 y4aCTKOB TETUIOBU3UOHHOTO 00CIEA0BaHUS 3aHUs.

Bce 00bexThI, Temmeparypa KOTOPBIX BhImie abcomtorHoro Hyns (0 K = -
273.15 °C), uznyyatot uHpakpacusie BoHbL. Eie B 1900-x rr. puzux Makc [Tnank
JIOKa3aJl HAJIMYKUE B3aUMOCBS3U MeHcO0y memnepamypou menda u UHMeHCUSHOCHbIO
ucxoosauje2o om He2o NOMOKA UHGPAKPACHO20 U3TYYEHUS.

TemnnoBuzop uzmepsier HHGPaAKpacHOE U3TyUYCHUE B JNIMHHOBOJIHOBOM CIIEKTPE
B mpejenax mois o63opa. Mcxons w3 3TOT0, OCYIIECTBIISETCS pacdyeT TeMIepaTyphl
HU3MEPSAEMOT0 00BEKTA.

Tepmorpadust SBISETCS MACCUBHBIM, OECKOHTAaKTHBIM METOJOM M3MepeHus. B
OCHOBE TepMOTpaduu 3aJI0KEHBI CIACAYIOIINE 3aKOHBI U TTOJIOKEHUS:

- 3akon Kupxroga

- 3akoH Credana-bonpiimana
- 3akoH cMmelneHust Buna

- ®opmyia Panes-/xunca

- Makc IlnaHk.

N3nyuyenue, perucTpupyemMoe TeIrioBU30POM, COCTOUT HU3:

- U3JTy4aeMoro (€),

- oTpaxkeHHoro (p),

- TOPOXOASUIIEr0  JJMHHOBOJHOBOIO  HMH(MpakpacHOro wu3iayudeHus (1),

HCXOOAIICTO OT 06T>GKTOB, PAaCIIONOKCHHLBIX B IIPCACIAX II0JIA 3PCHUA TCIIOBHU30paA.
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Puc.10 - M3nydenue peructpupyeMoe TeraoBu30poM

Koaghduyuenm uznyuenus (€)

KoaddummenT nznyuenus (g€) — CTENEHb CIOCOOHOCTH MaTepualia M3IIy4aTh
(BBLIENATH) MH(GPAKPACHOE U3ITYUYEHHE.

Koadpduument wuznydenus (€) HM3MEHsSIETCS B 3aBUCHUMOCTU OT CBOUCME
NOBEpXHOCMU, Mamepuald, W B CIydae C HEKOTOPhIMH MaTepuajllaMd - OT
TeMIIepaTypbl U3MEPSEMOro 00bEKTa.

MaxkcumanbHast uznydarenbHas crnocoOHocth: € = 1 (100 % — abGcomroTHOE
YEepHOE TEJ0) B IEUCTBUTEIBHOCTH HE BCTPEUAETCSI.

Muorue  HeMetamyeckue  martepuaibl  (Hanpumep, I[IBX, Oetows,
OpPraHWYEeCKHE BEIIECTBA) OOJAJAIOT BBICOKOW H3JIy4aTeIbHOW CIIOCOOHOCTHIO B
JUTMHHOBOJTHOBOM HH(pakpacHOM jauarnas3oHe (Tabi. 2.1), KkoTopas HE 3aBUCUT OT
temmneparypsl (€ = 0,8 + 0,95).

Meramibl, 0cOOEHHO MaTepualbl C OJieCTAIEH MOBEPXHOCThIO, 00IaJar0T
HU3KOM M3TydaTeabHOM CIOCOOHOCTHIO, KOTOpAsi MOXKET MEHATHCSI B 3aBUCUMOCTH OT
TEMIIEPATYPHI.

Koaghgpuyuenm ompaoswcenus (p)

KoapdummenT otpaxkenus (p) — cTeNeHb CIOCOOHOCTH MaTepHalia OTpaXaThb
uHppaKpacHOE U3ITydYeHHUE, 3aBUCUT OT CBOICTB MOBEPXHOCTH, TEMIIEPATYphl U TUIIA

Marepuania.
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Kak mpaBmio, riagkue, MOJIMPOBAaHHBIE MOBEPXHOCTH HMEIOT OOJBIIYIO
OTpa)kaTelIbHYI0 CIIOCOOHOCTb, YE€M MIEpOXOBaThle, MAaTOBbIE IOBEPXHOCTH,
M3TOTOBJIEHHBIE U3 OJIHOTO U TOT'0 )K€ MaTepuaia.

Bo MHOTHX 007acTsX MPUMEHEHUs! OTpa)KEHHas TeMIEpaTypa COOTBETCTBYET
TEeMIIepaType OKpY’Kalollel cpeabl. YTOd OTpakeHHs MHPPaKpacHOro H3Iy4YeHUs
BCEr/ia COBMA/IAET C YIJIOM Ma/ICHUs

Koaghdpuyuenm nponycrxanus (1)

Koaddumment mnponyckanus (t) — CTENEHb CIOCOOHOCTM Marepuaia
MPOITyCKaTh (TPOBOJIUTH Uepe3 ceds) nHPpakpacHoe M3MydeHre. 3aBUCUT OT TUTA U
TOJIIMHBI MaTEpHUaa.

BonbIIMHCTBO MaTEpHUAIOB SBIISIFOTCS MaTepuagaMy HE MPOMYCKAIOIIEro TUIa,

T.€. YCTOMYMBBIMH K JJIMHHOBOJTHOBOMY MH(PAKPACHOMY U3ITYUCHHIO.

CyMMa aHHBIX KOMITIOHEHTOB Beerna npuaumaercs 3a 1 (100 %):

e+p+1=1. (22)

[TockonbKy K03(hGUIIMEHT MPOMYCKaHUS PEAKO UTPAET 3HAUUTEIHHYIO POJIb Ha
MPaKTUKE, T OMyCKaeTcs U (popmylia ynpouaeTcs ao:

et+p=1. (23)

Jlnst Tepmorpaduu 3TO O3HAYAET, YTO YeM HUKE KOAI(DPHUITMEHT W3ITydeHHS,
TEM:

- BBILIIE YPOBEHb OTPAKEHHOTO MH(PAKPACHOTO U3TYyUEHHUS,
- CJIOKHEE OCYIIECTBUTHh TOYHOE U3MEPEHUE TEMIIEPATYPHI U

- Oojlee BaXXHBIM CTAHOBHUTCS IIpaBUJIbHAA HaCTpOfIKa KOMIICHCallM

orpaxeHHou Temmnepatypsl (KOT).

Tabmuma 11 — Koaddunmentsl uznyuenus (&) Haubosiee pacrnpoCcTpaHEHHBIX

MaTepHaioB
Marepuan (TeMreparypa MaTepuana) Koadhdurment
U3ITy9CHHUS
AmomuHM#, He okucIeHHbIH (25 °C) 0.02
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AJIOMMHUH, OTIIONIMPOBAaHHBIN 110 3epKaibH. O1ecka (100 °C) 0.09

Xnomnok(20 °C) 0.77

beron (25 °C) 0.93

Ceunen, HeoOpaboTanHnsbiit (40 °C) 0.43

Ceunern, cepbrit okucierssii (40 °C) 0.28

Xpowm (40 °C) 0.08

Jlen, rmankuii (0 °C) 0.97

Keneso, oruunposannoe (20 °C) 0.24

XKeneso ¢ npokatHo# muieHoit (20 °C) 0.77

I'unc (20 °C) 0.90

Crexio (90 °C) 0.94

['panur (20 °C) 0.45

Pesuna, TBepaas (23 °C) 0.94

Pe3una, msrkas, cepas (23 °C) 0.89

UYyryH, okucaensslii (200 °C) 0.64

Hepeso (70 °C) 0.94

Kopa mpo6xoBoro nepesa (20 °C) 0.70

Menp, oxucnennas (130 °C) 0.76

Mens, orrionmmpoBanHas (40 °C) 0.03

Menp, yxkatannas (40 °C) 0.64

[Tnacruk: PE, PP, PVC (20 °C) 0.94

Kpacka, cunsist Ha arom. ostbre (40 °C) 0.78

Kpacka, gepnast, maToBas (80 °C) 0.97

Kpacka, 6enas (90 °C) 0.95

Mpamop, 6emnsiii (40 °C) 0.95

Kupnuunas knaaka(40 °C) 0.93

XKenras meapb, okuciennas (200 °C) 0.61
Macinsabie packu (Bcex nBetoB) (90 °C) 0.92 +0.96

Bymara (20 °C) 0.97

Dapdop (20 °C) 0.92

[Tecuanuk (40 °C) 0.67

Cranb, okucnennas (200 °C) 0.79
Cranb, xonogHokarasas (93 °C) 0.75+0.85

I'muna, o6oxokenHas (70 °C) 0.91

Tpanchopmarop okpamiernsiii (70 °C) 0.94
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Hecxammpyzomme CraEspymomue
M— e
e — o .
———— - -
e - ..
C ommeExo-MexaBETecKEm C anesTpomEEEIM C caMocEaEEpoBaEHEeN
CEAEEDOBAEHEM CEAEHPOEAEHEM
/\ 1 :
0 | Me | C mepemamomreEMe Co coemEansEamH
THO3EMeHTHES - -
OTONIEMEETHER TpybEaME rpy6Easm

Puc.11 — Knaccudukanus TernioBu3opoB

Pa3BuTHE cCHCTEMBI COBPEMEHHOTO TEIUIOBUJEHUS TMPHUIUIOCH Ha 60-¢ 1ol
npomnuioro crojietust (puc.l11). Takue TermIoBU30pbl UMENM BUJ OJHORJIEMEHTHOIO
MPUEMHHKA, B KOTOPOM HU300pa)KEHUE CTPOMIIOCH C TIOMOIIbI0 TOUYECYHOTO CMEIICHHS
ontuueckoi amnmapaTtypsl. [I[puOopbl MO3BOJISUIA BECTH HAOMIOACHUS 32 MaleHIIMMU
TEIUIOBBIMU U3MEHEHUSIMU B OOBEKTE H3MEPEHUSI C HU3KOU CKOPOCTBIO.

Co3nanne COBPEMEHHBIX MNOPTATHBHBIX TEIUIOBU30POB, C OONBIIONH CKOPOCTHIO
BOCIIpOM3BEJIEHUsT U 00paboTku uHGOpMAIMK, TO3BOJIIONIMX MPOU3BOIUTH
HaOJIO/IEHUS 32 U3MEHEHHEM TeMIepaTypbl 00BEKTa B PEKHUME PEaJTbHOTO BPEMEHH

CTaJI0 BO3MOXKHBIM OJiarojiapsi MOSIBJICHHIO M Pa3BUTHIO Qoroauoanbix sueek [13C

(puc.12).

5
Eiw1 T 7
g:z ¥1 Y2
4 L

% [
e )
Puc.12 - Marpuunsiit [13C-¢poronpuéMHuk:

1 — porouyBcTBUTENBHAS CTPYKTYpa; 2 — [I3C MaTpuna; 3 — BBIXOAHON peructp; 4 —
IIPEyCUIINTENb BUIEOCUTHAIIA; 5 — BUACOCUTHAI; 6 — YIIPABIISIFOIINE CUTHAJIBI CTPOYHOM Pa3BEPTKH;
7— yIpaBIISIIOIIME CUTHAIIBI KaAPOBOW Pa3BEPTKHU
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[Tpubopsl ¢ 3apsAA0BOM CBS3bI0 OCHOBaHBbl HAa MCIIOJNB30BAHUM CTPYKTYpPBI
METaul - JAUDJIEKTPUK-NIOAYNPOBOJAHMK B BHJE JIMHEHKM WM MaTPUILbI
(OTOYYBCTBUTEIBHBIX AJIEMEHTOB.

[TonyyenHsle  curHaiabl  oOpalaThIBalOTCS  ACMIM(PATOPOM,  MPOXOMST
MOJATOTOBKY B IMPOLIECCOPE YCTPONCTBA, CUTHAJIBI BHICTPAUBAIOTCS C OINPEICICHHON
IIOCJIEN0BATENBHOCTBIO, TTOcne vero mnpoenupyrorcs Ha KK marpuny B Buae
pacnpesiesieHus: TeMIlepaTypbl, OOO3HAYEHHBIX pa3IUYHBIMU LIBETaMu. B wurore
NoJiy4yaeTcsi M300pakeHHe Mpe/ICTaBisAoee coO00l pa3HOUBETHBIM PUCYHOK, TJIE
KaXXZIOMY LIBETY 3aJaeTcs ONpPECIICHHAs TEMIIEpaTypa.

[Tone 3peHuss TemIoOBU30pa MpeAcTaBiseT co00M o001acTb, BHIUMYIO
TEIUIOBU30pOM.  Pa3mepbl  JaHHOM  MJIOWIAAM  ONPEAEISIOTCS  OOBEKTHUBOM,
HCITOJIb3YEMBIM C TETUIOBU30POM (puc.13).

Puc.13 — a) Ilone 3peHus TerioBrU30pa; 0) Mmose 3peHust OTAEIBHO B3SITOTO TTHKCEIS

Ocobennocmu mepmozpaghuu ene nomewjenut

HNudpakxpacHoe nzmydeHue, ucxozsiiee otr 6e3001agyHoro Heba, HePOpPMaIbHO
Ha3bIBAIOT «XOJIOJHOE paccesiHHOe HeOecHoe u3nyuenue» (~ -50 °C no -60 °C).

Hctounuku omnOoK npu NpoBeIcHUH HHPPAKPACHOTO U3MEPECHMUS:

- HEeTIpaBUJIbHAS HACTPOKa KO3 (HUIIMEHTA U3ITyYSHUS;

- HenpaBuibHas HacTporika KOT;

- Heuetkoe UK uzobpaxenue;

- paccTOosHUE O M3MEPSEMOro OOBEKTa CIMIIKOM OOJIBLIIOE WM CIHIIKOM
MaJIeHbKOE;

- BO3/ICHICTBHE BHEIIHUX MCTOYHMKOB M3JIy4YeHUs (Hampumep, dJEeKTPUUECKUE
JaMIIOYKH, COJHIIE, PaIUaTOPhI U T.11.);

- pe3Kas nepeMeHa TEMIEPATYPbI OKPYIKAIOIIEH CPEbL;

- H”emnpaBuibHas uHTepnpertanus WK  u3obpaxenus no npuyuHe
HEJOCTAaTOYHBIX CBEICHUN 00 00BEKTE N3MEPEHUIA.

TexHuyeckue xapakTepucTHKHU TenioBu3opa Testo 882

Tun perekTopa: HeoxJaxaaemas MHUKpOOOJIOMETpUYecKas MaTpula C
paspemenuem 320x240 nukcenen.

Hwrana3zon uzmepenus temneparypsl: -20 oC no +350 oC.

TemnepatypHasa uyBcTBUTENBHOCTH: < 60 MK 1ipu 30 °C.
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[Torpemnocts u3Mepenus temmneparypsl: £2 °C, £2 % ot u3m. 3H. (- 20 °C...
+350 °C)/4+3% ot usm. 3H. (+350 °C...+550 °C).

CrnexTpanbHbIi Auana3zoH: 8-14 MkM.

Onruueckoe nosie 3penus: 320x320.

Yacrora kagpos: 9 ['m.

JlazepHblii LIeNIeyKa3atenb: kiaccudukanus jiazepa 635 um, Kiace 2.

Pacuem axkmuueckozco conpomuenenus menionepedaiu onpeoeniemcs Ho

géOQM vie.
_(-t) R

s

Rog
(24)

TAE, fs, tu— U3MEPEHHAS] TEMIIEPATYpPA BHYTPEHHETO U HAPYKHOTO BO311yXa, oC;
ra — TEMIlepaTypa HapyXKHOM IIOBEPXHOCTH, IIOJyYEHHAs
TepMorpadupoBanuemM, oC (pacdeT MpOBOJAUTCS IO JABYM TOYKaM MaKCUMaJIbHOW U
MUHUMAJILHOM, CPETHIOI MEX/Ty 3HaUYECHUSIMU MMPUHUMAIOT 32 (aKTHUECKYIO);

Ru— conporusnenue Temionepexoay (0,043).

Pacuem 3gyxouzonayuu ozparxcoarouiux KOHCMpPyKyuil

Bapuanr 1

OnpeaenuTh WHIEKC W30JISAIMU BO3AYIITHOTO IIIyMa TEPETOPOJIKH U3 TIKEIOTO
oerona = 2500 xr/m3 tommmuon 100 M.

Bapuant 2

OnpenenuTs MHACKC H3OJAINH BO3IYIIHOTO ItymMma Rwo (10) MexmysTakHbIM
MEPEKPBITUEM, COCTOSIIUM M3 Kelie300eTOHHOW Hecymied muTtel = 2500 kr/m3,
TonMHOM 160 MM M 4YHMCTOrO mMOJIa W3 MOJWBHHWIXJIOPUAHOTO JIMHOJIEYyMa Ha
BOJIOKHUCTOM Ter103ByKou3osiinonHon nojgocHoBe ('OCT 18108—80).

BapuanT 3

TpeOyeTcsi MOCTPOUTHh YACTOTHYIO XapaKTEPUCTUKY H3OJISIIMU BO3IYLIHOTO
IIyMa MeperopoKou, BEITTOIHEHHON U3 ABYX TUIICOKAPTOHHBIX JIMCTOB TOJIIUHON 14
MM, ¥ = 850 kr/M3 Kaxaplii 1O JEPEBSIHHOMY Kapkacy. Bo3mymiHblli MpOMEKyTOK
coctaBiisieT 100 mm.

Bapuant 5
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OnpenenuTs MHAEKC HW30SLMU  BO3AYIIHOIO IOyMa MEXIy3TaKHOIO
MEePEKPBITUS W3 JKelle300eTOHHOW IuThl Y = 2500 kr/m3, tommmuor 100 Mwm;
JomaToro mnoja 35 MM Ha JepeBsHHbBIX jarax cedeHueMm 100x50 mMm ¢ marom 500
MM, YJOXEHHBIX MO 3BYKOM3OJHMPYIOUIMM IOJOCOBBIM MPOKIAJAKAM U3 KECTKHX
MUHEpaNIOBATHBIX KT Y = 140 kr/mM3, TonmuHON 55 MM B H 00KaTOM COCTOSTHUU.
[Tone3nas narpyska Ha nepekpsitue 2000 I1a.

Bapuanrt 6

OnpenenuTs MHAEKC TMPUBEACHHOTO YPOBHS  YJIApHOTO IIymMa MOJ
MEXTYITaXHBIM TIEPEKPBITUEM, COCTOSIIIUM U3 HECYIIEeH KeIe300€TOHHOW TUTUThl =
2500 kr/m3 TtommmHOM 160 MM M YHCTOrO IOJIAa W3 IOJMBUHHIXJIOPHUIHOIO
JIMHOJIEYMA C TEIJIO3BYKOU3OISLIUOHHON TOAOCHOBOW U3 HUTPOHA TOJINHOMN 3,6 MM.

IIpakTuyeckoe 3anaTne Ne§

Tema: «Onpenesnenue gegpopmManum CTeH»

Hean:
- Hayuutbcs MeToauke onpeseneHus aepopmanuu cTeH

B pe3yabrare BbINOJIHEHMSI NPAKTHYECKOro 3aHATHS Ned CTyaeHT
JOJIKEH:

3narb:Hanbonee yactbie M XapakTepHbIE MOBPEXKJICHHUS CTEH, NMPUYUHBI HX
nosiBJIeHUs. MeTo bl onpeesieHus aeopMaluu CTeH.

YMeTh:BoIMoOMHATE CXeMy MECT YCTaHOBKM MAasKkoB Ha dacajie 37aHui.
3anoaHATh JKypHaJI HaOmoAeHus 3a Maskamu. COCTaBisATh aKT IO pe3ysbTaTam
HaOJIIOIEHUH.

Hcxoanblie 1aHHbIC:
Yeprex ¢pacana 37aHUSACIAHHBIMUO UMEIOIIMXCA TpemuHax (Bap.Nel-10)

IHopsiioK BBINOJIHEHUS:

4. Yka3arb MecTa YCTAaHOBKM MasKOB JUIsl HAOJIOJEHUs 3a TpEUIMHAMHU,
OINHCATh NMPABUJIA YCTAHOBKU MasIKOB;

5. 3anonaHuTh XKypHal HAOIIOJACHUS 3a MasSKaMU;

6. CocTaBUTH aKkT MO pe3yJbTaTamM HaOJIOICHUM.

IIpumep:
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$Pacad A-B

Puc.1 — Masax 3U-2

2. XKypHan HaOIt0/IeHHs 32 MasikaMu

g 2 | = R =

: |8 e | 2l | 2

; § 5 EE g S| 8 2 S|, 8 @O nabnromatens

S| g |EESIETIEE|ET|EE

2 |=R|agg|X |BER|T |82
2-1 13 18 18  |MBanoB M.A., Kypasnenko C.JI.
2-2 5 6 6 HBano M.A., Kypanenko C.JI.
23 |2 [ 19 12 [20 | 20  |MBanos M.A., Kyparerixo C.JL.
2-4 g 6 g" 7 = 7  |FMBanoB M.A., Kypanenko C.JI.
3-5 5“ 8 %“ 9 | <o 9  [MBamos M.A., Kypanenxko C.JL.
3-6 3 3 3 lBanoB M.A., Kypanenko C.JI.
3-7 9 10 10  |[BanoB M.A., Kypanenko C.JI.
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= E = Ssl.z| 8.8 ®UO nabmogarens
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= >, 3K SR S 3

2 <~ |EBE|c*|Z2|c*|E’

> = 5 55|58 =5 | s = 35

g |2 |a&e|™ |EE|H [BER
3-8 4 4 4 HBano M.A., Kypanenko C.JI.
5-9 23 28 28 [MBanoB M.A., Kypanenko C.JI.
5-10 7 12 12 |BanoB M.A., Kypanenko C.JI.
6-11 15 15 15 |UBanoB M.A., Kypanenko C.JI.
6-12 6 6 6 BanoB M.A., Kypanenko C.JI.
7-13 15 15 15 |ABanoB M.A., Kypanenko C.JI.
7-14 6 6 6 MBanoB M.A., Kypanenko C.JI.
8-15 5 6 6 BanoB M.A., Kypanenko C.JI.
8-16 11 12 12 |BanoB M.A., Kypanenko C.JI.

3.AKT OCMOTpa CTPOUTENIbHBIX KOHCTPYKIIMMA 3/1aHUS C 1IeJIbI0 HAOTI0IEHUS 3a
ux nedopmarusaMu Mpy MOMOIIY YCTAHOBIIEHHBIX MAsIKOB
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AKT Ne_ 7

OCMOTPA CTPOMTENBHEIX KOHCTPYKLHHA 3aHHA ¢ LebE HaGnnAeHHa 3a HX JedopManHaAMH
MpH NOMOIIH YCTAHOBAEHHBIX MaAKOB
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Jlebopmarusa CTeH — 3TO HM3MEHEHHE TEXHHYECKOTO COCTOSIHHS, KOTOPOE
BbIpakaeTcss B O0pa3oBaHWM MPOTHOOB, OTKIOHEHHS IO BEPTUKAIHHOCTH,
TOPU3O0HTAIBHOCTH, 00pa30BaHUE BHITHOOB.

Buowr oehopmayuu cmen:

hd Pa3,up06neHHe KIaJdKH, KOPOTKUC TPCHIWHBI, CKIIAABIBAHHUC KIIAJIKH I10J]

oropamu 0aJIoK;

o BeprukanpHas TpemrHa B MECTE COIPSDIKEHHS] IPOJOJIBHOM CTEHBI C

MIOIIEPEYHOM;

o ['opu3oHTaNbHAS TPELIUHBI;
o TpemuHbl BAOJb apMaTyphl C BBIITYUYUBAHUEM KIIAJIKU;
o OtciioeHne 00JIMIIOBKY;

BriBeTpuBaHu€e KIaJKU, BBINAICHUE OT/ICIbLHBIX KAMHEH.
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[edextrl cren. Knaccubukammsa usznoca. [losBieHne TpenuH B KUPIUIHON

KJIa/IKE CBHJETENBCTBYET O HaIMuuu jAedopmanuii u TpeOyeT cepbe3HOro aHajan3a
IPUYHMH WX BO3HUKHOBEHMS, a TAKXKE Pa3pa00TKH TEXHUYECKUX MEPOIPUATUI IO €€
YCWICHHIO WIH [0 CHWXEHUIO JEHCTBYIOIIMX Harpy3ok. Ocoboe BIusHHE Ha
nedopMallMOHHbIE KayecTBa KJIAJIKM OKa3bIBAET COCTaB pacTBOpa, OTJIMYAIOLIUKCA
BHUJIAMH BSDKYLIUX U 3aIIOJTHUTEIEH.

Koncmpyxkmusnvie owuodxu:

o HEpPAaBHOMEPHBIE OCAJIKU YACTHU 3[JaHUs, B PE3YJIbTAaTE€ YETO B KUPIIMYHOU
KJIaJIKE TOSIBJIAIIOTCS HANPSHKEHUs, MPUBOJIAIINE K Pa3pbIBY KIAJIKU U 00OpPa30BAHUIO

TPEILNH;
o HECOOTBETCTBUE HECYILIEH CIOCOOHOCTH Marepuaja CTeH JEeUCTBYIOIIEH
Harpyske;
o NPUMEHEHUE «TEIUIbIX» PacTBOPOB CO IIIAKOBBIMU J00OaBKaMu U

MOBBIIIIEHHON 30JbHOCTBIO;

° HapyIlIeHUe MPOCTPAHCTBEHHON »XECTKOCTH CTEHOBOT'O OCTOBA B CJ1a0o
MEPEBSA3AaHHBIX MECTaX IPUMBIKAHUS NONEPEYHBIX HECYIIMX CTEH K Hapy>KHBIM
CaMOHECYIIIUM, YTO OCOOEHHO TPOSBISACTCS MPU CPABHUTEIHHO CIAOBIX TPyHTAX,
CIIOCOOCTBYIOIIMX BO3HUKHOBEHUIO 3HAYUTENBHBIX CKAJBIBAIONIMX HAIPSIKEHUM B
MECTax CONPSKEHUsSI BHYTPEHHUX MOMEPEYHBIX CTEH C HAPYKHBIMU.

Heyooenemsopumenvnas sxcniyamayus:

° npocaaka (yHIAaMEHTOB H3-3a HEYJIOBJIETBOPUTEIBLHOIO TEXHUYECKOTO
COCTOSIHUS TTOJI3EMHBIX MHKEHEPHBIX KOMMYHUKAIIHI;

. CUCTEMAaTHYECKOE IIEPEYBIAXKHEHHE KIAAKH CT€H B PE3yJIbTaTe
HEUCTIPABHBIX KAPHU3HBIX CIMBOB KPOBEJb U3 CTAIBHBIX JIUCTOB, BOJOCTOYHBIX TPYO,
OTMOCKH BOKDPYT 3JaHHS;

° HApyUICHWE IIAPHUPHOW CBSI3M CTE€H C JUCKOM TMEPEKPBITUS TIPU
3HAYMTEIIPHOM HapyIICHUU CEUCHHS JICPEBSHHBIX OQIOK MEPEKPBITUIA, UTO MPUBOJIUAT
K OTKJIOHEHHMIO CTE€H OT BEPTUKAJIBbHOM OCH 3a CUET HAKJIIOHA BCEH CTEHBI WIIH
BBIITYYMBAHHIO €€ OTJICJIbHBIX YYACTKOB;

o BBEIBETPUBAHNE PACTBOPA HA 3HAYUTEIBHYIO TITyOUHY KIIAKH.

IIpouzsoocmeennvie omuOKU:

. npoOMBKa MPOEMOB B  KUPNUYHOM  KJIAAKe C  HapyUIEHUEM
TEXHOJIOTMYECKOM ITOC/IEIOBATEILHOCTH,

° OOKOBOE BBIMyUYHMBAHWE KJIAJIKH BCJIECICTBHE OJIHOCTOPOHHETO pacropa
CBOJIa TIEPEKPBITHS;

° OIITYKAaTypUBAaHUE TOBEPXHOCTH KJIAJIKH ILEMEHTHBIM JIMOO >KUPHBIM
CJIOKHBIM PacTBOPOM, a TaKXE€ OKpacka KUPIUYHOM ITOBEPXHOCTH MAaCISIHBIMU
KpackaMu, OO0JaJarolMMK Majol BO3IyXOMapOINPOHUIIAEMOCThIO, YTO HapyllaeT
HOPMAJIBHBIN BJIA)KHOCTHBIN PEXKUM CTEH;
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J HEKaYeCTBEHHAs 3a/efiKka paHee MPOOUTHIX THE3 WIM WTpad amis
MOHTaka 0aJIOK U TUIUT MEePEKPHITH;

J pa3bopka TEPEeKpPHITHA C HApyIICHHEM TEXHOJOTHUH, YTO MPHUBOJIUT K
HApYIICHUIO MOHOJUTHOCTH KUPITMYHOU KIIAIKH;

J yKJIaJika OaJIoK ¥ MPOTOHOB MEPEKPBITHI 0€3 pacrpeaeTuTeIbHBIX TUTAT
WIN TJIACTHH, YTO TaK)K€ MOXKET HAPYIIUTD KIAIKY.

OwiubKu npoeKmuposanus:

J nepepacrpesieieHie  JeHCTBYIOIIMX  HAarpy3o0K, TPUBOAsAIIEE K
NEPEHAINPSHKEHUI0O OCHOBAHUN WIJTH KUPITUYHBIX MPOCTEHKOB MAJIOTO CEUYCHUS;

J yBEJIMUCHUE ATAXKHOCTH 3/aHusl 0e3 ydera JNEHCTBUTEIBLHON Hecymiel
CIOCOOHOCTH CTEH U (PYHIaMEHTOB;

J pacroioXeHne BHOBb MPOEKTUPYEMOTO 3[aHUS B HEMOCPEICTBECHHOU
ONM30CTH  OT CyHIeCTByIomero 0e3  pa3pabOTKu  OCOOBIX  MEpOMNpPUSITHUIA,
HANpaBJICHHBIX HAa CHIDKEHHUE BIIMSHUSA Ha pabOTy TPYHTa MO CYIIECTBYIOIIUMU
dbyHnamenTamu, 100aBOYHOI HArpy3KO OT BHOBH BO3BOJUMOTO 3/1aHUS.

ﬂI/IaFHOCTI/IKy TEXHUYCCKOI'O COCTOAHHA CTCH IIPOBOAAT BCEMU crnocodamu:

BU3YaJIbHBIM OCMOTPOM, PpUOOpaMH U IyTeM BCKPBITHIL. OO 00I111eM COCTOSIHUU CTEH
CYJIIIT, KaK OBLJIO OMHMCAHO, TI0 XapaKTepy TPEHIMH U UCKPUBJICHUIO TOPU3OHTAIBHBIX
U BEpTUKAJIbHBIX JHHUN (acamoB. Cneayer pasznuyarh ciydad, KOTJa OcCajka
MpeKpaTuiiach, MPUIMHEHHBIE €10 AedOopMalui CTaOWIN3UPOBAIKCH, a CIEIbl HX
ucrpanieHbl. bonee cloXHBI citydan, eclii ocajKa Wi Apyrue aeGopMalu CTeH 1Mo
KaKuM-JTH00 TpUYWHAM TPOJIOJDKACTCS M JaKe BO3HHKAET BHOBb. B 3THX ciydasx
MPUXOJIUTCS] MPOBOJUTH HAOIOJICHUE 3a COCTOSHUEM WJIM MOBEJACHUEM TPEIIUH BO
BPEMEHU C IOMOILBIO paHEe OMUCAHHBIX CIIOCOOOB.

KOHTpOJIb 38 TEXHUYECKUM COCTOSHUEM 3[aHUN JIOJIKEH OCYILIECTBISATHCS €ro
COOCTBEHHUKOM, OJKCIUTyaTUPYIOLIEH OpraHu3alueil WM CIy>KO00M TeXHUYECKOU
AKCIUTyaTalli IMYTEM TMPOBEACHUS IUIAHOBBIX W HEIJIAHOBBIX (BHEOYEPEIHBIX)

TEXHUYECKUX OCMOTpPOB (Jlajjlee — OCMOTPOB) COOCTBEHHBIMH CHJIAMHU, a TIpH
HEOOXOJUMOCTH — TIyTeM TPOBEACHUS OOCIeI0BaHUs CIECIUATU3UPOBAHHOM
OpraHU3aIUeH.

Obwuii ocmomp 30aHUll NPOBOOUMCSL KOMUCCUEL 8 COCMABe:

— Tpeaceaarellb KOMUCCHM — PYKOBOJUTENb, TJIABHBI  WHXKEHEP
opraHu3anuu (FOpUIUYECKOro JIUIA);

— 4YJI€Hbl KOMHUCCHUU — JIMIA, OTBETCTBEHHbIC 3a HKCIUIyaTallMIO 3]aHUs;
MpEACTABUTENIM  CIYXObl, OCYILIECTBIISIIOIIEH  AKCIUTYyaTallMil0  HWHXKEHEPHOTO
0o00OpyIOBaHUS; MPEACTABUTENh MECTHOTO OOIIECTBEHHOrO (HOopMUpOBaHUS (WU
npodcorosa).
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Jlyis oO11IeCTBEHHBIX 3[JaHUI B COCTaB KOMUCCUH BKJIIOUAIOTCS MPEICTaBUTENIN
OpPraHOB MECTHOT'O WJIM OTPACIEBOTO YIPABJICHUS, OTBETCTBEHHBIE 332 TEXHUYECKOE
COCTOSIHME OCHOBHBIX (DOHIOB.

Jl7is pOoU3BOJACTBEHHBIX 3/IaHUN B COCTAaB KOMHCCHHU BKJIIOUAIOTCS TJIABHBIC
CTHEIMATUCTBI IPEANPUITUS (MEXaHUK, SHEPTETHK, TEXHOJIOT) U MHXKEHEP 10 TEXHUKE
Oe3omacHocTu. {715 3MaHUHN, SIBISIOMIUXCS UCTOPUKO-KYJIBTYPHBIMH [IEHHOCTSMU, B
COCTaB KOMHUCCHUH BKITIOYAIOTCS TpecTaBuTeNny JlemapraMeHTa mo oxXpaHe HCTOPUKO-
KyJIBTYPHOTO HAaCIIeJINs ¥ PECTaBpallny.

K pabore komHuccHMH MOTYT MpPHUBIEKATHCS CHEIHATUCTBI-OKCIEPTHl |
NPEeJCTaBUTENIN PEMOHTHO-CTPOUTEIBHBIX OPraHU3aIUi.

[To pe3ynpTaTaMm OCMOTpa COCTaBISIETCS aKT, KOTOPBIA MOJMUCHIBAETCS BCEMU
YJIeHaMU KOMHUCCHH M YTBEP)KJIaeTCsl COOCTBEHHUKOM 3[JaHUS WIH YIOJHOMOYEHHBIM
UM JIULIOM.

MeToamka N0cTaHOBKY MaskOB U HAOIIOACHHS 38 HUMU

Masiki yCTaHaBIMBAIOT B MeECTaX HauOOJee pa3BUTBIX M XapaKTEpPHBIX
TPEIWH, pacnojaras ux Ha HapyXHbBIX, TaK U HA BHYTPEHHUX TOBEPXHOCTSIX CTEH.

Ha xaxaoi TpelyHe yCTaHaBIMBAIOT JIBE NEPEKPHIBAIOIINX TPEIIMHY MasKa
—OJIMH B Me€CT€ HauOOJIbILIET0 PACKPBITHS, IPYTroil — B KOHIIE €€.

Masiki CTaBsT Ha OYMINEHHYIO OT KpacKH W IITYKaTypKH IOBEPXHOCTH
CTEHBI, IEPIECHANKYJISIPHO K TPEIIUHE.

Masiki HyMEpYIOT M TMUIIYT Ha HUX JIaTy YCTAHOBKHU. TpPEIIMHbI U MasiKu B
COOTBETCTBUM C rpadMKOM HAOJIOJEHUS MEPUOJIUYECKH OCMATPUBAIOTCS (HE pexe
OJIHOTO pa3a B 2—0€ CYTOK), U 10 pe3yJIbTaTaM OCMOTpa COCTABIIAETCS akT (KypHal),
B KOTOPOM YKa3bIBalOTCA: JaTa OCMOTpA, YEPTEX C PACIOIOKEHHUEM TPEUIUH U
MasikoB, CBEJICHUSA O COCTOSHUU TPEUIMH U MasKOB, CBEACHUS 00 OTCYTCTBUM WU
MOSIBIICHUM HOBBIX TPEIIMH M YCTAaHOBKAa Ha HUX MAaskoB (B KypHale (akrte)
HaOJIIOACHUI 00s3aTEeNIbHO JOJKHO OBITH 3a()MKCHPOBAHO — MECTO PACIIOJIOKEHUS
Masika, €ro HOMep, J1aTy YCTAHOBKH, IEPBOHAYAIbHYIO IIIMPUHY TPEUIUHBI).

B cnydae nedopmanuu (paspeiBa) Masika psSAOM C HUM YCTAHABJIMBAETCS
HOBBIM, KOTOPOMY HpPHUCBaMBAETCA TOT K€ HOMEp, HO C HMHAEKCOM. Masiku, Ha
KOTOPBIX MOSBWIKNCH TPEIIMHBI, HE YJIAJSIOT JO OKOHYaHUSI HAOII0ACHH.

Eciu B Teuenume 30 CyTOK H3MEHEHUE pa3MEpPOB TpEIIMH HE Oyner
(GUKCUPOBAHO, UX PA3BUTHE MOKHO CUMTATh 3aKOHYEHHBIM, Masikl MO>KHO CHATHb U
TPEIIUHBI 33]1e1aTh.

IIpakTHyeckoe 3ansAaTHE Ne9

Tema: «OnpeneneHue cTeneHu 3arHUBAHUSA KOHCTPYKIM D)
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Heas padoThl: H3ydeHHE MHUKPO- M MaKpO- CTPYKTYPhl JIDEBECHUHBI;

O3HAKOMJIEHHE C 00pa3ilaMy Pa3IMdHbIX TOPOJI JPEBECUHBI; TOPOKH JIPEBECHHBI.

B pe3yabTare BbINOJTHEHUS NPAKTHYECKOr0 3a1aHus Ne9 CTyIeHT J0JIKeH:

3HamMy:

- 0COOCHHOCTH CTPOEHUS U CBOMCTB JAPEBECUHBI;

- OCHOBHBIE [TOPO/IbI JIETIOBOI IPEBECHHBI;

- BHJIbI MATE€pPHAJIOB HA OCHOBE JPEBECHHbI M HMX pPALMOHAIBHBIE O0JACTH
IPUMEHEHUS;

- HeZJ0CTaTKHU (TIOPOKH) JPEBECUHBI.

ymemp:

- OMPEEIIATH M0 XapaKTePHbIM MPU3HAKAM MOPOAY U KAUeCTBO JPEBECUHHBI.

Hcxoaubie 1aHHBIE:

OO0pa31ipl pa3TUYHBIX APEBECHBIX MOPOJI U TIOPOKOB JIPEBECUHBI.

IHopsAI0K BHINOJHEHUS] MPAKTHYECKOT0 3aJaHMA:
1. PaccMOTpeTh MaKpOCKOIIMYECKOE CTPOEHUE IPEBECHHBI;
2. PaccMOTpeTh MPU3HAKHU APEBECUHBI OCHOBHBIX MOPOI;
3. PaccMOTpeTb MUKpPOCKOIIMYECKOE CTPOCHHE JAPEBECHHBI, ONPENEITUTH

MOPOJIb 00Pa3IOB APEBECHUHBI

4. MeponpusiTus 1O  ONpeAesieHH0  (U3UKO-MEXaHUYECKUX CBOWCTB
JPEBECUHBI.
1. Maxkpockonuueckoe cmpoeHnue opegecunvl

HM3y4arloT ¢ [enpl0  pacno3HaBaHWSA IIOPOX  JAPEBECUHBI, INPHU OTOM
OLICHMBAIOT LBET M IIOBEPXHOCTHb KOPBI, ONPEACIAIOT HAJIMYME W BHI SApa U
3a00JIOHH, CTENEHb BHJAMMOCTH TOJMYHBIX CJIIOEB M HMX OYEpPTAHUE, pa3jInyHe
MEXIy paHHEM M TNO3JHEH JIpPEBECHHOW, HAJIW4YHWE NPOKUIOK, pasMepsl H
pacnpenesieHue COCyJ10B, BEJIMYMHY M YUCIO BEPTUKAIBHBIX CMOJSHBIX XOJOB, a
TaK¥Ke TEKCTYpY, 0J€CK APEBECUHBI U IIpOYEe.

OOBIYHO CTBOJI JepeBa paccMaTpUBalOT Ha TPEX OCHOBHBIX pa3pesax:
NOMEPEeYHOM (TOpLIEBOM), paJHalJIbHOM NPOJOJbHOM (MO0 JAWAMETPY UIHU
panuycy) U TAHT€HTAJIBHOM IPOJOJIBHOM (1O XOpJe).
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[Ipu paccMOTpeHHM TOIMEPEYHOTO cpe3a JAepeBa MOKHO OOHAPYKUTh
CIeNylolne OCHOBHBIE €ro 4YacTH: KOpy, KamOuii, 3a0010HB, SAPO U
CEpILECBUHY.

Puc.2 — TopueBoii paspes nepeBa

1 — xopa; 2 — xamOuii; 3 — 3a00710Hb; 4 — AAPO; § - cepaleBUHA

Kopa 3amuiaer n1epeBo 0T MEXaHUYECKUX BO3JCUCTBUNA, OHA COCTOUT U3 JIBYX
CIO€B - HapyXHOro (Kopku) u BHYTpeHHero (i1y6a). [lo nmyOsiHoOmMy crnowo B
pacTylileM JAepeBe JBUKYTCS MUTATEIbHBIC BEIIECTBA.

Kam6uit HaxoauTCss MEXAy IPEBECHUHON U KOPOU; OH COCTOUT U3 KHUBBIX
KJIETOK U UMEET BaXXHOE 3HAUCHUE B MPOI[ECCe pOCTa JAepeBa.

JlpeBecuHa COCTOUT H3 PsAa KOHLEHTPUUYECKUX CJIOEB, HAa3bIBAEMBIX
TOJAMYHBIMHM KOJIBLIAMHU, KOTOpBIE CBETJIEE K IMOBEPXHOCTHU CTBOJIA M TEMHEE Y
nentpa. CBernas 4acTh JIPEBECHHBI HA3bIBACTCS 3a00JOHBIO, a TEMHAS - SAPOM
3a00JIOHb COCTOUT M3 MOJIOJBIX KUBBIX BETOK. B pactymiem nepeBe mo 3a00710HU
JBUKETCSI Bjara, ¢ pacTBOPEHHBIMU B HEM MUHEpPAIbHBIMHM BellecTBaMu. SAapo
COCTOUT M3 MEPTBBIX KJIETOK M OOECneYyMBaeT MPOYHOCTh CTBOJY JAepeBa. B
3aBUCUMOCTH OT HaJIWYMS siipa ¥ 3a00JOHU MOPOJABI AT Ha SIPOBbIE (COCHA,
ny0, JTUCTBEHHUIIA, KeAp) U 3a00JIOHHBIE, HE UMerIue sapa (Oepesa, ocuHa,
onbxa, nuna). I[lopoasl, uUMelOmHE B MONEPEYHOM CEYEHUU OJUHAKOBYIO
OKpAacCKy M coOJepKallde pa3IMdyHOE KOJHWYECTBO BJIATM B IIEHTPAIbHOU U
nepudepuuecKor 4acTsAX, HA3bIBAIOT CIEIOAPEBECHBIMU TOpoAaMH (€iib, OYK,

MUXTa).
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CepaneBuHa  mOpeAcTaBisieT  co0oiMl  ciabyr  TKaHb  TMEPBUYHOTO
oOpa3oBaHus, KOTOpas JIETKO TOJJlaeTca 3arHuBaHui0. Ha paaumanbHOM U
TAHT€HTAJIbHOM pa3pe3ax CTBOJIA OTYETIMBO BHUJHBI TOJAWYHBIE ciou. Kaxabii
FOJIMYHBIM CJIOW COCTOUT M3 JABYX pa3jIMuaceMbIX TIJa30M 30H: BHYTPEHHEU
TEMHOM - MO3JHEH, 0Opa3oBaBUIeiiCs K KOHIy JjeTa. YeMm BbllIE COAEpKAaHUE B
TOJIMYHBIX CJIOSIX MO3IHEN IPEBECUHBI, TEM MMPOYHEE MaTECpHAIL.

Ha mnonepeunom paspese cTBojia ayba, Oyka, Ki€Ha W APYyrUX MHOPOA
3aMETHBl y3KHE€ paJMalibHbIE JIMHUHU, TaK Ha3bIBa€MbIC CEPALECBUIHBIC JyYH,
HaIpaBJICHHBIE OT KOPBI K CEPALEBUHE; HA PAAMaJIbHOM pa3pe3e OHU UMEKOT BU]
IIMPOKUX MU Y3KHX JICHT, & Ha TAaHTCHTAJbHOM pas3pe3€ - BUJ KOPOTKHUX, CJIErkKa
YTOJICHHBIX IITPUXOB. B pacTyiieM nepeBe CepAUEBUIHBIC YUYW CIIYKAT IS
IEPEMEIIECHUSI BJIarM W IHUTATEJIbHBIX BEIIECTB. XBOWHBIE IOPOJBI HMEIOT
CMOJISIHBIE XOJIbl, PACTIOJIOKEHHBIE B IPOJIOJILHOM U MONEPEYHOM HalpaBJICHUH, B
HHUX COCPEAOTAYMBAETCA CMOJIA.

2. Ilpusnaxu Opesecunvl 0CHOBHbIX NOPOO.

CocHa - ToIMYHbIE CJIOM XOPOIIIO BUIHBI, 3a00JI0HB IITUPOKAsi, CMOJISTHBIE XOJIbI
JIOBOJIBHO KPYIIHBIE I MHOTOUYMCIIEHHBIE.

Enb - aapa Het, ApeBecrHa 0€J0T0 1BETa, UMEIOTCS CMOJISIHBIE XOJbl Pa3HOTO

JIAameTpa.

JIucTBEHHUMIIA - PE3KO BBIACIEHA pa3HULA MEXAY pPaHHEWM W MO3JHEU
JPEBECUHOM TOJIMYHBIX CJIOEB, 3a00JI0Hb Y3Kas, CMOJISHbIE XOJbl MEJIKHE U
HEMHOTOYMCIIEHHBIE.

Hy6 - kombrecocyaucTas mopoja, UMEIoas MUPOKUE CepIEBUIHBIE TYyUH,
MEJIKME COCY/JIbI B MO3HEN 30HE 00pa3yIoT paiualibHbIC TPYMIIBI - SI3bIYKH; 3a00JI0Hb
y3Kasi, p€3KO OTPaHUYEHHAs.

SceHp - cepaueBHUIHBIE JIydd Ha pPaguajJbHOM pas3pe3e OYCHb Y3KHE,
HEBUMMBIC, MEJIKME COCYJAbl B MO3JHEH 30HE OOBEAUMHEHBI B TPYNIBl B BHUIE
TOYEK U KOPOTKHUX YEpPTOUEK; 3a00JIOHb MIUPOKAs, PE3KO OTpaHUYEHHAs, SIPO

CBETJIO-OypoTO IIBETA.
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bepesa - Hanbosee xapaKTepHBIM IIPU3HAKOM SIBJISETCS YaCTO BCTPEUAIOIIASCS
CEp/ALICBUHHBIC ITIOBTOPECHUS, JpEeBeCHHA Oenas ¢ JErkuM KpacHOBATbIM WU
OypoBaThIM OTTEHKOM, CPEJIHENl MACChl U TBEPAOCTH; CEPALECBUHHBIC JIyYU BUIHBI
TOJIBKO Ha TOPLIEBOM pa3pese.

OcuHa - npeBecuHa Oenas, Jierkasi, JOBOJILHO MATKasi, CepAIEBUIAHBIC JTyUn HE
BHUJIHBI HU HA OJIHOM pa3pese.

Jluma - npeecuHa Oenas, MsTKas, CEpALICBUHHBIC JIy4H y3KHE W BUIHBI Ha
MOMEPEYHOM U pajinajbHOM paspes3ax. Ha oCHOBaHMU TPOBEIEHHOTO H3YyUYCHUS
00pa3IoB APEBECHOM MOPOJBI KAKABIH CTYASHT OpUraabl 3aHOCHT Pe3yIbTaThl B
OTYET IO JTabOpaTOpHBIM paboTaM M 3apHCOBHIBAET OCHOBHBIE pa3pe3bl CTBOJIOB
JIEpEBbEB MPEITIOAKEHHBIX 00pa3IoB.

3. Mukpockonuueckoe cmpoeHueopesecumbl

N3y4aroT Ha TUNUYHBIX MNPEICTABUTENSIX TPEX OCHOBHBIX TPYNI MOPOL
IpeBecuHbl. Hamnpumep, MHKPOCKONHMYECKOE CTPOCHUE XBOWHBIX MMOPOJ
M3y4aroT Ha TOTOBBIX cpesax JIPEBECUHBI COCHBI, JINCTBEHHBIX
KOJIBIIECOCYJIUCTBIX TOPOJI — Ha cpe3ax Jay0a, JHUCTBEHHBIX pacCesHO-
COCYJUCTBIX — Ha cpe3ax JPEBECUHBI OEpe3hl.

[lepen HavasioM 3aHIATUN ydalluecs JOJKHBI O3HAKOMUTHLCS 110 MHCTPYKIMH C
ONTUYECKONM CXEMOW M YCTPOMCTBOM MHMKPOCKONA, PACIOJO0KEHHEM BHHTOB IS
rpy0O¥ HABOJKU U TOYHOH (hOKYCHUPOBKH.

KauectBO wu300paxeHus Tmpemnapara, pacCMaTPpUBaeMoOro B MHMKPOCKOII,
3aBUCUT OT OCBEUICHUS, KOTOpPOE MOXKET OBITh UM E€CTECTBEHHBIM U
HCKYCCTBEHHbBIM. B yuebHOW  jabopaTopuu  TEXHHKyMa  IpelapaTsl
PEKOMEHAYyEeTCAd paccMaTpuBaTh MNpPU JHEBHOM OCBEIIEHUMHU. MUKpPOCKOI
yCTaHABJIMBAIOT HA MAaCCUBHBIN CTOJ TakK, 9TOOBI 3epKaJio HE OBLIIO 0OpalIeHo K
okHy. [IpsMble COJTHEUHBIE JIYUYW HE JOJKHBI TONaJAaTh B MUKPOCKOII.

[Ipenapatr noMemarT Ha NPEAMETHBIA CTOJUK MUKPOCKOINA U 3aKPEILISIOT
€ro MPYXUHHBIMU KJIEMMaMH TaK, 9TOOBI M3ydaeMbIii OOBEKT OBl B LIEHTPE MOJIS
3peHus. Kak TOJIbKO MOSIBUTHCS SICHOE H300pakeHUe NpeaMeTa, HaYMHAIT

TOUHYI0 (OKYCUPOBKY MUKPOCKOIA MUKPOMETPUUECKUMU BUHTaMU. J|I0OCTUTHYB
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YETKOTO U SICHOTO M300pa)XeHWs TMpenapara, NPUCTYNAOT K H3YYCHUIO
MHUKpPOCKOMUYECKOro cTpoeHusi. HaOmrogas 1oJ MHKpPOCKONIOM CTPOECHUE

JPEBECUHBI COCHBI, CDABHUBAIOT €€ C M300paxkeHneM Ha cxeMme (puc. 2).

Puc.3 — Mukpockonnyeckoe CTpOEHUE COCHBI
1 — BepTUKAJIbHBIN CMOJITHOU X0.T; 2 — TOAMYHBIN CJION; 3 — MHOTOPSITHBIN JTy4;, 4 — TIOPBI; 5

— CCPALUCBUHHBIC J'Iy‘II/I;6 — PaHHHUC TpaxCHUJbI

[Ipy wu3ydeHUH MHKPOCKOMHUYECKOTO CTPOCHHS JIPEBECHHBI COCHBI B
MOIMEePEYHOM pa3pe3e oOpalaroT BHUMAHHE Ha TPAHUIY MEXKAY TOINHUYHBIMU
CIIOSIMH, Ha paHHWE W MMO3JHUE TPAXCHAbI, CEPALICBUIHBIC JIYUH U BEPTHKAIbHBIE
CMOJIsIHBIE XOnbl. Ha paspe3e Tpaxewapl WUMEIOT BUI KJIETOK KBaJpaTHOW WU
IPSIMOYTOJBHON (HOPMBI, PACIIONOKEHHBIX paAualbHBIMU psiaamMu. B mpenenax
FOJAUYHOIO CJIOS pa3inydalroT paHHue (oOpasyroliuecss BECHOM U B Hadaje JjeTa)
U no3aHue (obpasyroluecss B KOHIIE JIETa U OCEHBIO) Tpaxeuabl. PaHHUe Tpaxeuabl
— C TOHKMMHU CTE€HKaMH W IIHPOKOW IOJIOCTHIO — MPOBOJAIINE KiIeTkH. [lo3mHue

Tpaxeuabl — C TOJICTBIMU CTCHKAMH H MaJIol IIOJIOCThIO - MEXaHMYECKHE TKaHH.
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CepaneBuaHble JTy4d HANpaBlI€Hb TOMEPEK TOAUYHBIX CIOE€B M UMEIOT BHUJ
Y3KUX paJualibHBIX MOJO0COK. BepTHkaabHbIe CMOJISIHBIE XOJbl MPEICTABISIOT
co00if KaHaJbl, HAIPABJICHHBIC BJOJb TPAXCHIBI.

B paamansHOM pa3pe3e COCHBI Tpaxeuabl UMEIOT BU JJIMHHBIX BOJIOKOH, Ha
CTEHKaxX KOTOPBIX  XOPOIIO BHUJIHBI OKaMMJICHHBIE TIOPBl B  BHJE
KOHIICHTPUYECKUX OKPYKHOCTEH. Y3KHEe CEepAIEBUIHBIC JTyYHd BHIHBI XOPOIIO;
OHM JJTMHHBIMU MOJIOCAMU MEePECEKAIOT TPAXCHJIBI.

Ha TaHreHTaJIbHOM pa3pe3e COCHBl TpaxewuJbl — JIJIMHHBIC BOJIOKHA
MPEUMYIIECTBEHHO C THagkuMu cTeHkamu. CepAleBUIHBbIE JTy4d HMEIOT BUJT
BEPTUKAJBbHBIX IIEMIOYEK M MO BBICOTE Jyda COCTOST W3 HECKOJBbKHX PSIJI0B
KiIeTok. [lapamiensHO Tpaxenmaam MPOXOaSIT BEPTUKAIBHBIE CMOJISHBIE XOJIbI.

[Ipy nM3yyeHUH MAKPOCKOMUYECKOTO CTPOCHUS JpeBecuHbl ayda (puc. 3)
Ha TIONEPEYHOM pa3pe3e o0palaroT BHUMAaHWE Ha TPAHUIY MEXTY TOJUYHBIMHU
CIOSIMH, KPYIHBIC M MEJKHE COCYJbl, MIUPOKUE W y3KHUE CEpJICBHIAHBIC JTy4H,
BOJIOKHA TUOpudOpMa U IpeBecHYO MapeHxuMHy. Ha panuansHOM paspese qyda
XOPOIIO Pa3JIUYUMBI O], MUKPOCKOIIOM T'PaHUIIBI MEXIY TOJAMYHBIMH CIIOSMHU.
Cnenyer oOpaTuTh BHHMAaHHE Ha COCYAbl U HUX TPYIIHUPOBKY, CEPAICBUIHBIC
Jy4H, BOJIOKHA JuOpudopMa U TapEeHXUMHBIE KIETKH, BUJ CEPAIECBUIHBIX
Jy4ed Ha TaHTeHTAJIbHOM pa3pe3e - Ha (OpMy IMUPOKUX U Y3KUX CEPAIECBUTHBIX
Jy4el, BUJ COCYI0B, BOJIOKOH JINOpHGOpMa U MapeHXUMHA.

[Ipy M3yYyeHUH MHUKPOCKOTMYECKOTO CTPOCHHS JAPEBECHUHBI JAHHOW TIOPOJIBI
HEO0OXOMMO B OTUYETE CJEJIaTh COOTBETCTBYIOIINE 3apPUCOBKH CTPOCHUS JIPEBECUHBI

N CPaBHUTH CO CXCMaAMMU, IIPCACTABIICHHBIMH Ha pHC4
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Puc.4 — Cxema MUKPOCKOTIMYECKOTO CTPOCHUS IPEBECHHBI 1y0a U Oepesbl

1 — y3kue cepAleBUHHBIE JTyuH; 2 — cocyabl; 3 — muOpudopm; 4 — MEKU COCy TO3HEN
JIPEBECUHBI; § — MMPOKUNA CEPAIICBUHHBIN JIy4;6 — COCY/l paHHEH IPEBECHHBI; 7/ — TOJIUYHBIN CIIOMH;
8 — cepaLeBUHHBIC Ty4H

4. Meponpusimus no onpedeneruio GuuKoO-mexaHu4ecKux ceoucmas
opesecunbl

Jisa  onpeneneHuss (PU3MKO-MEXaHUYECKUX XapaKTEPUCTUK JIPEBECHUHBI U
MUKpOAHaIN3a W3 HEHArpy>KeHHbIX WA CIA0OHArpyKEHHbBIX YacTed IepeBSHHBIX
KOHCTPYKIUH, UMEIOIINX MOBPEXKIACHUS U Ae(PEKTHl B HE MPEITyCMOTPEHHBIX Ta0. 1
CHull II-25 ycnoBusix, BBICBEPIMBAIOT KEPHbI WJIM BBIIWIMBAIOT OPYCKH IJIMHON
150-350 mMm. BeinmuneHHble OpyCKH MapKUPYIOTCS, TOMEIIAIOTCS B TIOJIMITUIICHOBBIC
NaKkeTbl W OTIPABISIOTCS JUIsl Ja0OpAaTOpHBIX HCCIENOBaHWM, a Mecrta orbopa

6pyCKOB (I)I/IKCI/Ipy}OTCH Ha cCXeéMax KOHCTpYKIIHfI, KOTOPBIC IIPUKIAJABIBAIOTCA K
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aKTaM C pe3yJibTaTaMU UCTIBITAHUI 00pa3lOB APEBECUHBI.

N3 OpycKOB BBINMUIUBAIOT O0Opa3Ilbl, pa3Mepbl KOTOPHIX YCTaHABIMBAIOT
coorBercTByromuM ['OCTom gns  Kaxkaoro BUJa HCOBITAHUU.  DJIEMEHTHI
JIEPEBSHHBIX KOHCTPYKIIUH, W3 KOTOPBIX BBIMWICHBI OPYCKH APEBECHHBI, TOJJICKAT
BOCCTaHOBJICHUIO WJIH YCUJICHUIO.

[Ipu BBIOOpE 00pa3ioB 0cO00O€ BHUMAHHE CIEAyeT oOpaliaTh Ha OMOPHBIC U
CTBIKOBOYHBIE y3JIbl AEPEBSIHHBIX KOHCTPYKIMI 110 BCEH UX JIJIMHE, a TAKKE HA MECTa
OOJITOBBIX, HArEILHBIX U I'BO3/ICBBIX COCAMHEHUN U HAa MECTa KOHTAKTa JIPEBECUHBI C

METaJIoM, OETOHOM M KUPITUYHON KIIAJIKOH.
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IpakTnueckas padora Nel(

Tema: «Onpenesienne gepopmManuu nepexKpbITHII»

Heab: OTpaboTaTh METOUKY ONPENEIEHUS POrnda NEPEKPHITUNA € TOMOILBIO
HUBEJIMPA U U3MEPUTEIIBHOW perku. HayuuTcs OlleHMBAaTh TEXHUUYECKOE COCTOSHHE
KOHCTPYKTHUBHBIX 3JI€EMEHTOB.

B pe3sysbrare BINOJTHEHUS NPaKTHYecKOil padoThl Nel( cTyaeHT J0/KeH:

3uamo:

- pasnuuHble Ae(PEKThI MEPEKPHITHIA;

- METOAMKY OmpelereHuss Mmporuda MEepeKpbITUl ¢ MOMOIIbI0 HUBEIHpPA U
penKu

Ymems:

- OTIPENEIATh IPOrU0 MEPEKPHITHIA C IOMOLIBIO U3MEPEHU;

- MOJIB3YSCh pe3yJbTaTaMu OOCIEeIOBaHUS U HOPMATHUBHBIMU JOKYMEHTAMHU
OLICHMBATh TEXHUYECKOE COCTOSTHUE NIEPEKPBITUN

Obecneyenue:

1. Husenup
2.13mepurenbHas perka
3.Teomonur

IopsinoK BBINOJIHEHUS MPAKTHYECKO# padoThI:

1. [Ipubop ycTaHOBUTH B MOMEIICHHH TaKUM 00pa3oMm, 4yTOObI C OJHOMU
CTOSHKM W Tpu OJHOM ropu3oHTte uHcTpyMeHTa (I'M) ompenenuts oTMeTKH
HanOOJBILIEro YUcia TOYEK KOHCTPYKIUH.

2. V3MepuTeNbHYIO pPEKY CTaBUTh Ha ONOpax MEPEKPHITUS U COBMECTUTH
TOPU30HTAIBHYI0 HUTh HUBEJIMPA C HYJIEBBIM OTCUETOM Ha perKe (IUIsl 3TOro MKy
0 IITOKY NEPEIBUral0T B MOJIE BUAUMOCTH HUBEIHPA).

3. Jlnst onpenenieHus nporuba, OTMETKH OIpPEAETATh B CPEAHEM CEUYECHHH
BJIOJIb pabouero mposiera B Tpex Toukax. Jlis 3Toro pelky ycTaHaBiMBaTh B
BEPTUKAJILHOM TOJIO)KEHUH B HAaMEUYEHHbIE TOYKU IOTOJKA TakK, YTOObI OMOPHBIN
HIAPUK Kacajcs 3TOM TOUKH.

4. CusaTh oTcueThl. LleHa ogHOTO AeNeHus Ha mIKaje paBHa | MM.
5. Omnpenenuth aOCOMOTHBIN TIPOrud f (Mm.)
6. OnpenenuTs OTHOCUTENbHBIN MPOTUO for. KaK OTHOIIEHUE MOTYYEHHOTO

nporuba f k pabouemy mnposety L.
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7. CpaBHUTb MOJY4YEHHBIE PE3YJbTaThl C OIpPENeICHHBIMU MporudamMu
U3rubaeMbpIX HJIeMEHTOB 3AaHui. OTcueThl B KaXJ0H Touke OpaTh JBa pasza u
BBIYHCIIATH CPEAHIOI0 BEJIMYMHY.

8. BeIuucauTh pa3HOCTh OTMETOK MEXIY YIVIAMHU IO Kaxaou cropone. 11o
pe3ynbTaTaM U3MEpPEHUH 3aM0IHUTh TaOIUIy

Otcuetsl AOGCOIIOTHBIN OTHOCHTENBHBIN JlomycTHMBI
Ne Ne
y nporu6 nporu6 f/L nporu6
n/n TOYEK TOYeK cpen
9. Crenatp BBIBOJ 10 PE3YJIbTaTaM U3MEPEHHU.
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IIpakTnueckas padora Nell

Tema: «OnpeneseHue NPOYHOCTH KpeIUIEHHsI AaHKEPOB (acaaHbIX
CUCTEM»

Heab: Hayuurcs ¢ nomomipio mpubopa ONpenesisaTh MPOYHOCTh KPETICHHS

aHKEPOB.

B pe3yibTare BbINOJHEHUS] MPAKTHYECKOH padoThl Nell CTyaeHT J0/IKeH:

3namp: Y ctpoiicTBo u npuHIumI padotsl mpudopa [ICO-1MI".4C

Ymems: TlpoBomuTh WCHBITAHUS Ha BBIPHIB AHKEPHBIX OONTOB (pacagHbIX
CUCTEM.

Oobecneuenue:

- Ilpubop ansa onpeneneHusi MPOUYHOCTU KperieHus: ankepHbIx 0onToB [TCO-

IMI'4.C, pyKOBOJCTBO IO AKCIUTyaTaluu npudopa.

HOpﬂIlOK BBIIMOJITHCHHUSA NPAKTHYICCKOI'0O 3a1aHUA:

1. O3HaKOMUTHCS ¢ TPOBEACHHBIMU HMCHIBITAHUSIMH aHKEPHBIX OOJITOB B
ABTOKJIABHOM ra300€TOHE;

2. N3yuuTh ycTpoiicTBO mpubopa;

3. IIpoBecTy UCTIBITAHUS;

4. CrenaTh BEIBOJEIL.
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E]}I ABHHTEIbHBIC HCMBITAHHA AHREPHBIX HP-E‘[I.'[E‘][EIE B ABTORIABHOM rasoleToHe B
JABHCHMOCTH OT {IJDPMB[ THdeTd 1 MIOTHOCTI, MPOYHOCTII H BIAARHOCTH OCHOBAHIA

I'prrdensn I H., ¢amman 000 «JICP» — «Crenoenies, HEXeHep
Curroea E.H., 000 «Aspox CII6», rmapHEH TeXHOIOT

JIncyaoe ILC., #BIOV CIIeT ACY, aamenep

Xpemenz O B., @BI'0Y CII6 I'TIV, MarscTpasT

Bregenne

B coEpeMeHHOM CTPOHTEIECTEE IIHPOKC HCTIONBIYETCA MEXAHHIECKHA KpPeles e
MOHTAXA H NOCTPOEYHOH cOOPEH 31eMeHTOE KoHCTPYEIEA. [loEceMecTHOE pacOopocTpaneHRe
PVIHEX DepdopaTopoE OPHEEND K JACTHYHOH 3aMeHe 3AKTATHEX JeTalel B Heleso0eToHe Ha
WIEMEHTH KPeleka, MORTHPYEMEIE B NpoOYPEHERE M0 MECTY OTBepcTHA. [IpakTHaeckn yIuTm
H3 IPAKTHEHR JepeBAHHEIE AHTHCENTHPOBAHHEIE OPYCKH, 3AEIaIEEABIIHECT B KAMEHHYIO KIaJEY
I3 DOCTEAVICIET O EPelllIeHHd K HEM TBO3JAMHE OKOHHEIX H JBepPHEIX KOpoOOoK, KOCTEUIEH
NAPANETHHX NOEPHTHA H IPVTHX 3IeMeHTOE.

AvencTrif DeTOR Mapok o cpegrel mioTEOCTE D700 B HR&e H3EaTATRHD OBLT H30ABICH
OT CIOEHOCTEH IPH EPelUIeHHH 3aN0IHSHNE IPOeMOE HIIH MOHETA#e DaHeneHd. Xopomad
TEO3IHMOCTS MO3BOIIATA HCOOIB3OBATE JIA KPEIIeHAd K GeTOHY CTPOHTEIbHEIE TBO3TH H
Harems (mo. 3.8-3.13 [1]).

B HacToamee BpeMA EIAIKA H3 IITYIHEX MATEPHATOR ABI4ETCA OCHOBOH MATOSTARHOIO
CTPOHTENLCTEA. Knamka ¢ mo3TaxHeM ONHpaEHeM IMHPOKD NPHMEHASTCE IPH 3aN0THEHHH
Hene300eTOHHRX KEapEacoB MHOTO3TAKEE 3JAHAE. B MATO3TaXHOM CTPOHTEILCTES
AKTYANbHEIE 0OIACTH NIpHEMEeHEHHA MEXAHATECEOTO Kpelleda — 3T0 KpelliIeHHe HaBeCcHOH
MebenH H MoHTa® facaguol oOMrmoEEH. B BHICOTHOM CTPOHTENBCTEE AETYATRHO KpelIcHHS
NOAKCHCTPYEDHA HABeCHEX $acafos (K HeCyIeMy KEapEacy HIH K CTEHOBOMY SAIIOTHEHHIO) H
dacagHOH TELIOH30ANEH (K E1aake 3anonHeHns). JonycTHMOCTS KpelIeHHA KPpOHITeHHOE
jacaTHEX CHCTEM B BEICOTHOM CTPOHTEIBCTEE E KIATKE HI f9eHCTOND OeTOHA MHPOKD
obcyzgaerca [2, 3]. CTrpeMieHRe K DpeIcKasyeMOCTH Pe3yIETATOR HECYIDEH COOCODHOCTH
Epenexa BeJeT JHOO K NpelIo#eH 0 KecTROTO OrPaHH9IeHHA ILIOTHOCTH A9eRcToro DeToHa
OCHOBAHHA, MTHOO K DPAMOMY 3AIpPETY Ha HCOOMIBIOBEAHAE A9EHCTOTO OETOHA B KA9ecTEE
OCHOBAHHA I YCTPoHCTEA HaBecHHX dacagos (. 6.2 Texnmaecknx pexomMengammi [4]).

PaboTa, DOEASHEANINAL CONPOTHEIEHHE OCEBOMY BHTATHEAHHIO AHESPOE H3 raso0eToHa
saps® D300 osrna oposegesa 8 THHHCK ma. B A Kyuepenso mo zaxazy 3A0 "Kcenna-
Aspobaok-Ierrps [3]

IlocTanoBKa 3aJa4n

B paccysZeHHAX 0 BOIMOBHOCTH EpellieHRs facaIHex KOHCTPYEIHE HA ENaJEy H3
ABTOKIABHOTO Ta300eToHa BCTPEYANTCR CISIYIOMEES MpefIoie N Tpe IoIoRe A

- HeoOXOJHMO EEECTH HEDKHee OTPAHHYIEHHE IUTOTHOCTH MATEPHATA OCHOBAHHA,
MOCKOIBEY CHEEEHHE INIOTHOCTH NPHEOJHT E PESKOMY CHHEEEHHID BRTATHEAKIIETO VCHITHA,

- HCIIOMIB30BAHAE F9€HCTOTO DETOHA B EA9ecTEE OCHOBAHHA /A KPeIUIeHHA (acagHex
EOBCTPYEIHH HEJONMyCTHMO, HOCKOABEY B HOCTPOSYHE YCIOBHAX BOSMOMHO VEIAKHEHHS
ETaJEH BILIOTE A0 BOJOHACKINEHHA, 4 B BOJOHACKHINEEEOM DETOHE BRTATHEAKIIE: VCEIHE
PE3K0 CHEEAETCH,
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- HCOOJIBIOBAHHE FUSHCTOTC 0eTOHA B KATecTEE MATEPHATA CCHOEAHHA HEJOYCTHMO,
DOCEQIBEY pasbpoc mapaMeTpor OETOHA EHYTPH NApPTHH BIedeT 3a cODOH SHATRTEILHEIH H
HelmpeacEAIVeMEIH pazopoc BRTATHEAKIIETO YCRIHA THo0eneH;

- HCOOMIBI0BAHAE CHEOHATHIHPOEAHHOTO EPeleia SHATATeIsHD YIOPOEaeT IPEMeHEHHE
AYEHCTOTO DETOHA B CTPOHTEIECTEE.

Jnia mpoBepER 000CHOEAHEOCTH BEICKAIEEASMEIX DPEIIOIOKEHHH, 3 TAKKS JIA
DOJYIeHHd Doles MOMHOR KapTHHEE B3AHMOCESSH XAPAKTEPHCTHE AUEHCTOrO DeToHa © HecyImeR
CHOCODHOCTEIO JrobDenef, OBRLTA MpOBEIEHA ONMHCHEASMAR padoTa.

Pabota OrIma pasgeneHa Ha OBa 3TANA.

Ha meproM 3Tame ObLTH 0TOOPAHE JHO0ETH, DOEASHEANITEE HAROOIBIIEE YCHIHE BRIPEIES
HO He CO3JANIIHE OPH MOHTAXE 3HATHTEIRHEX PACTATHEANIIH HAIPIHEHAR B OSTOHE B 30HE
AJeNER. [akoe orpaHEIeHAe ORLI0 0DYVCI0BIeED EHOPAHEOH METOIRKOH HCIEITAHET —
Mo0eTH VCTAHABTHEATHCE He B ETATKY H He B Ieqkle 0aokH, a B kyonka 100=100=100 .
Brutop EVOHEOE B EaTUecTES OCHOBAHHA I MOHTAEA ONpelIeleH HeoDXOTEMOCTRED
EOHTPOIHPOBATE BIAKHOCTE MaTeprana. O0ecIeTnTs PABHOMEPHYI) BIAKHOCTE B 30HE 3a71e/IhE
mobels Ha KPYIHHX 00pa3nax NpakTHIeCKH HeBO3IMOMHED.

Ha eTopoM 3Tane oNpeIeTanocs EEITATHEAKINSS YCHIHS AHESPOE IIPH IO SHIH
ocepol Harpy:kH. OOpasnel MaTepHATa OCHOBAHHA PASIHTATACE IO INIOTHOCTH, NPOYHOCTH,
Ena#HOCTH. [[ToTROCTS, MpOTHOCTE H BIAKHOCTE EOHETPOMHPOBATHCE T EAKI0H CepHHE
obpasmob. [lo pesynrTaraM onpeleneHHA BRTATHEAIMETC YCHIHA EBIABLLTHCE 3ABHCHAMOCTH O
EOHTPOIHPYEMEIX OapaMeTpoE.

ITpoBegenne HCMBITAHM

Jna HcOETaHEE ORIH oToOpass (pHEC. 1):

1. Jwbemm Sormat KBT6 (MoHTa% B DpefEapHTENBEO ERICEEpISHHDE OTECpCTHE 0 M
ITyOHHA 3ademEd 48 My, JTHaMeTp HapyAHOH AHKepAITeH pesbOl 16 MM, pacnopHEIHR
mypPyI — Mypyn-camopes vEreepcatsEHA UK ¢ senonmo# pessboll H noTaHEOH
ronosroHE 6% 70 Mu);

It

Owobem EKT KEW GV (MoRTa% B DpeBapHTeNBbHO BEHCBEPISHECS 0TBepeTHE O8 M
ITyOHHA 3A0eMER 52 MM, pacOopHEH IIYPYI — MyPYI-CaMopes YEEEepcansHed UK
€ HeNOJIHOH pe3b0oH H DOTARHOH rogoBroH 3% 70 mMu);
3. Illypyo-camope: yvEreepcanrsEeE UK ¢ senoamof pessbol 6% 70 my (MoHTa®K De3
3ACESNIHEAHHA 3AEPYIHEAHHEM HEIOCPeICTEEHHO B DETOH, IMTyDHHA 3AJeIEH 55 M),
Pozppunas neHa KazJoro B3 Tobened Meree 10 pybael, caMopesa — MeHbIIe pyOLE.

Hemmrrasnas npoeoIRIHCE B Jaboparopn 3asoga «Aspok CIIow B3 npoxysums
cobcTeeHHOTO DpoRsEogcTEa Mapka AEROC.

Jna acnmTasms OBUTH DOJTOTORIEHE 00pasoe B BHIE EVOHKOE ¢ rpassso 10 cu
Henmmrmeieanaces weTsipe EHAA rasoberora: D300 (B1,5), D400 (B2,5), D500 (B2,5) n D600
(B3.5) nepeoi kateroprn (cornacae [OCT 31360-2007) (prc. 2).

Kaz e TRO Arobens DB HCOEITAH IO TPH Pasa B KEa&J0M B3 EHIOE DeTOHAa OPH EARI0H
EIA#HOCTH.

Ha neRTouEOH DHNE H3TOTARTHEATHCE OOPAsIEL, IPH 3TOM COESPIIAJICA OTCTYH OT
EHEIIHEH, MeHee OJHOPOJHOH H DOlee MIIOTHOH JACcTH OOoka MEHMMYM 2-3 capTEMerpa. Ha
razobeToHA EARA0H MAPEH HIMOTABIHEATOCE 43 KyDHEOE (14 KA ol B3 3 BIasHOCTeH oo 9
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EVOHEOE — 3 JUIA HCOLITAHHA HAa CHEATHE H § I/ HCOBITAHHA YCHIHA BREIpEEA). Bee 0okl
EAXA0H MApEH OEITH H3 OZHOH NAPTHH, A TAKKE VIHTEIEANOCH HAIPABNEHHE POCTA MACCHEA.

Henmrragss OpoBOIHIHCE IPH CASTVIOIHEX MACCOBRX BIARHOCTIX

- 5% — 3ECIUTYaTAUHOHHAA BIASHOCTE, IPH EOTOPOH EegeTCd pacdeT
TEIONPOBCIHOCTE KI1aasH. OOBMHC JOCTHTaeTCA ra300eTOHOM B ECTECTEEHHRX VCTIOBHAX De3
BO3MEHCTERA aTMocepHEIX ocagEos, 3a 2-3 roga. B sopuaTtreroM none Erppocorosa [6]
«BO3IYIIHO-CYXOE» COCTOAHHE (MAacCcoBad BIasHOCTE 4—6%) fRnseTca ITANOHHEIM I1x
ONpeIeTeHHd DIPpoTHOCTH;

- 10% — BIa®HOCTE A9ERCTOTO DETOHA, MpHMeRIeMad B PoccHE AN oopegeTeHns
opouHOCTH [ 7];

- 25% — BIAMHOCTE S9EHCTOTO 0ETOHA, HOPMHEPOBABIIAACT B KAUECTEE OTIYCEKHOH,
HCHOMBIYEMAA E [ /] A7 HasHATeHA MAKCHMATRHOTO NOHIEARNMEere Eo3ddAnrenTa K
paceeTHOH DPOYHOCTH,

- 38—45% — daxTEuecEad DOCTIEABTOKIARHAR BIAKHOCTE, OPH KOTOpOH rasobeTor
OTOYCEASTCA ¢ OPOH3BOACTEA;

- 63—87% — cocToanne pogoHACEIeHnd. Hacrimernne nporseomanoce oo [OCT 31350-
2007 oyTeM nmorpy#eHHR B B0V Ha 8 9acor Ha 1/3, 3aTem Ha 8 wacos Ha 2/3, a 3aTeM DOMHEIM
HoTpy&EeHHeM B Bogy Ha 24 gaca.

Cragana onpegemranacsk QasTHISCKAT BIAKHOCTD KAXI0H MaPEH H FeoMeTpHIeCKHe
pasMepsl 00pasmoB ¢ TowHOCTEIO 30 0.1 sy 3aTem obpasOe JoEOJHIHCE OO0 TpebyeMoH
BIAFHOCTH B CYIIHIBHEX EAMepax H B H3OAHPOBAaHHOH eMEOCTH JIA BoJoHACKmenna. B
obpasmax, KOTOPEIe JOJIEHE] OBLTH COOTESTCTEOEATE OTHYCEHOH BIAKHOCTH, OPOCTO
H3IMEPATACH BIAKHOCTD, H OHH Cpasy HCOMNTHEATHCH. ONIpeencHne IpodHOCTH AHKEPOE Ha
EEIPHE MPOBOJAENCCE THGPOBEIM TeCTEPOM OTpHEA (agresamerpon) Matest E142 ma 16 kH ¢
AN HAEN TOJOBEH MIYPYNa ATANTepoM, HABHHISHHEIM HAa BEITIAHOH IITOE adresHMeTpa
{(pmc. 3).

3 KyDHEA EARI0H INIOTHOCTH H EARI0H BIAKHEOCTH DOMEITATHCE D0 Opecc, 3aTeM
ONpeIelilack CPpeIHAd OPpoTHOCTE B3 Tpex. JIpyree § Ey0OHEOE 3TOH e BIAKHOCTH H
IIOTHOCTH HCTIEITHIEATHCE Ha BHIPEE Epenesed (pac. 4). 31o nosTopamocs 20 pas (4 erga
GeToHA o 3 BIASHOCTEH).

PesvapTaThl HCMBITAHHI

IomyaerHee pesyALTATE OPeICcTABIeHN B Taba. 1. [ padrueckoe mpeacTapneERe TaHHEIX
JenaeT HATIATHEIME 3AEHCHEMOCTH CONPOTHEISHHA AHEEPY BEIPHEY OT INIOTHOCTH OETOHA (pHC.
5), oT opounocTH (pHEC. 6) B 0T BIAZHOCTH (pHC. 7).

Tatmaoa 1. XapakTeprcTHER 0eTOHA OCHOBAHHA H YCHIHE BHIPEIEA II0 BHIAM AHKEpOR

Mapa ¥apakrepucTvkM BeToHa Ycunue BeipblBa N0 BMAAM aHKEPOB
beroHa no
CpeaHer 3
Nicrn e BAawmHOCTe, % | P oyx, Hr/m® | Ros, MMa | Re(KBT), wrc | Re(UNI), wre Re(EKT), wrc
5 321 2,01 74,3 42,2 41,6
300 10 320 1,84 67,4 38,4 42,3
25 322 1,74 04,3 34,7 376
45 322 1,58 72,6 32,8 37,2
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87 324 1,49 61,1 33,6 36,6
5 406 2,95 113 67,6 BE 5
10 406 2,81 107 63,9 718
DA00 25 401 2,55 114 54,2 BE,4
EL ] 407 2,59 107 553 G686
71 406 2,19 99,2 57.7 &0.3
5 489 3,54 140 100 280
10 459 3,21 142 93,2 955
D500 25 488 2,85 138 100 93,7
38 491 2,78 123 7.3 877
67 488 247 106 74,3 787
5 832 6,45 246 154 174
10 623 587 252 185 174
De00 25 823 527 237 168 169
38 626 523 214 148 153
63 545 5.28 199 139 112
200,00
Rig), krc
250,00
200,00
# EET
150,00 i
100,00 =kt
== - e
=0.00 [l - D, kr/m*
0,00 v

300,000 350,000 400,000 450,000 500,000 550,000 600,000 650,000 700,000

Prc. 5. 3aeAcAMOCTE YVCHIHNA ERPEEA OT IIOTHOCTH G2TOHA

300,00

250,00 RiB), wrc .
£} /
200,00 + # kbt

150,00

B umi

ekt

50,00

L

R, Hmim®

0,00 . . .
0000 1,000 2000 3000 4000 5000 6000 7,000

F

Prc. 6. 3aBECHMOCTE YCRIHA EBIPEEA 0T MPOMHOCTH DeToHA
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Pac. 7. 3aBRCcHMOCTE YCHIHA BEIPEIBA OT BIAKHOCTH DeToHA

200,00
R(e), krc »

180,00
160,00 /
140,00 /
120,00

000 e

80,00 /

60,00

-

40,00
20,00
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Prc. 8. Cpegmas Ans BeeX HCNEITAHHEX AHKSPOE HECYIIAA COOCOOBEOCTE B 3ABHCHMOCTH OT

IO THOCTH

1

BriBoasl
CHE#eHHe IIOTHEOCTH AIEHCTOTC DETOHA He NPHEEOJHET K CEAUEO0OpasHOMY
YMeHbIIEHHIO CONMPOTHEICHHE ERIPHEY AHEEDPOB.
VEeMHEUeHAES BIASHOCTH OT 3KCITVATATEOEHETX 3% 0 BOJOHACHINEHEOTO COCTOAHHAA
E&JET K THIEpPOOIHIECEOMY CHEKEHHE NPOTHOCTH AHKEPHOTO Epenesa Ha 15-30%, @10
MOMEET CUHTATHCA YITEHHEM CYIIECTBYIOIMHME PACTeTHHMHE E03@dHIHEHTAMH 3aIaca.

. JIna BEeJeHHA KOHCTPYKTHEHEX OTPAHHIEHHH K ILIOTHOCTH CTEHOBOTO MATEPHANA,

ABMAMETcCE OCHOBAHEEM 1A MEXAHHUECKOTD KPEeRa, HeT OCHOBAaERA. PakTHueckas
HECYIIAA cHOCo0HOCTE AHKSPOR MOEET OBITh ONpeteleHa H
H3menenna HecymeH cooco0BOCTH AHESPOE 007 JeHCTEHEM VEIAKHEHHE MOTYT OBITE
CIOPOTHOZRPOEAHEL H VITEHEL

Obwuii 8ud u onucanue npubopa IICO-MI'4C
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PVEOISTE HATPVEKeHHT

CHIIOBO30OVIHTEIE

[IpyHUMD [E€WCTBUSA, TMOJOKEHHBI B OCHOBY HW3MEpPUTEINICH, 3aKIIOYAETCS B
M3MEPEHUU CWJIbI, MPUJIOKEHHONW K HCHBIThIBAaEMOMY oOpasity. Ilpu HarpykeHun
CHJIOBO30YAUTENS TEH30METPUYECKUN npeoOpa3zoBaTeIb BbIpa0aThIBACT
AJEKTPUYECKUN  CHUTHAJI, WU3MEHSAIOLWUKUCS  MPONOPUUOHAIBHO  MPUIOKEHHOU
Harpyske, KOTOPBIA PETUCTPUPYETCS ANEKTPOHHBIM OJIOKOM U MPeoOpa3yeTcs B CUITY.
Pe3ynbTaThl U3MEpEeHUN BBIBOASTCS HAa JUCILUICH, MEPENaloTCsa B MaMsiTh Ipudopa u
Ha BBIXOJHOW pazbeM HHTep(erica CBSI3U C KOMIIBIOTEPOM.

Paboma c npubopom

YcranoBuTh mpuOOp OmMOpaMM Ha POBHYIO TOBEPXHOCTh, JTOOMBAsChH
yCTOMYMBOTrO moJjiokeHusa. [Ipu HeoOXoauMOCTH BBIBEPHYTh OJWH WU JIBa
PEryJMPOBOYHBIX BUHTA J0 YIIOpa B TOBEPXHOCTD.

[IpuBecTn CUIOBO30YyAUTENHL B MCXOJHOE IIOJIOKEHHUE, Bpalllas PYKOSITh
Harpy>keHus IPOTUB YaCOBOU CTPEJIKHU JI0 YIOopa.

3aBecTH BHJIOYHBIN 3aXBaT B 3a30p MEXIY MOBEPXHOCTHIO O€TOHA M IOJIOBKOM
AHKEPHOT'0 M3Jeusl, TP HEOOXOAMMOCTH BBIBEPHYTh 3aXBaT U3 IITOKA (BBEPHYTH B
mTOK). BeIOpaTh 3a30phl B COEIMHEHUSAX BpalleHHEM BUJIOYHOTO 3aXBaTa M0 4acOBOM
CTpEeJKE, COBMEIIAsl €r0 OCh C OCbI0 aHKEPHOTO U3/IEIHSL.

BxirounTs nmuTanue npubopa, Ha JUCIUIEE KPATKOBPEMEHHO BBICBEUHBACTCS
THUII TpUOOpa U HaNIpsDKEHUE Ha OaTtapee, ociie Yero AUCIUICH UMeeT BU/I:

N CEEEED Hack
HzHerPeHUe APXIAB

Haxxats kHonky BBO/I, Ha nucruiee mosBiisieTcs COOOIIeHHE:
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YCTAHOBHTD
NPHE0RP
HHXHTE BBOA

Haxarp kHonky BBOJI, mpu 3TOM mNpOU3BOAMTCS AaBTOMOJACTPOMKA, IO
OKOHYaHUHU KOTOPOU TUCIUIEN UMEET BUJ:

zzziililil IEE

F=00.00kH
NOE? 11:01:28

\ HOMED HIMEpPEHHA

PaBHOMEpHO Bpalliasi pyKoATbh Harpy>KeHHsl MO 4YaCOBOM CTpeJIKe, MPOU3BECTH
Harpy’keHue ooOpasla 10 KOHTPOJIBHOTO YCWIHA, JUOO 10 €ro paspylleHus u
3a(pUKCUPOBATH 3HAUEHUE CUIIBI.

CBeueHHe CHMBOJIOB >>> CBUACTCILCTBYCT O H€O6X0,IH/IMOCTI/I YBCINYCHUA

CKopocTH Harpykenwus. [Ipu ckopoctu Harpyxkenus: 6osee 80 H/c cBeTsITCS CUMBOJIBI
<<<,

IIpakTHuyeckoe 3ansaTne Nel2
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Tema: «O¢gopmiieHHne JOKYMEHTALMH 110 pe3yabTaTaM 001ero ocMoTpa
30aHUD)

Hean:
- Hayuuthcs paboTaTh C€ HOPMATUBHBIMM JOKYMEHTAMH, 3aIlOIHSTH
JIOKYMEHTAITUIO

B pe3yabrare BBINOJHEHUS] NPAKTHYECKOro 3aHaTus Nel2 cryaeHT
JOJIKEH::

3nate: [IpaBuna opopmieHuss JOKyMEHTAIIMH OOIIET0 OCMOTpa 3AaHus

YMeTb:3anoHATh aKThl OCMOTpPA 3/IaHHUS.

ITopsiaoK BBINOJIHEHUS:

1. 3amogHUTh aKT OCMOTPA, MO BHITIOJTHEHHOMY 00CIIEIOBAHUIO 3/IaHUS
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AKT
00We20 seceHHe20 ocmompa 30aHus (COOpyHceHus)

HACEJIEHHEI IIYHKT

HasBaHMe 3ImaHUa (COOPYXEeHUS)

Anpec

.

Brnamesen (6ajlaHCcoIepXaTesb)

[lonp30BaTENM (HAHMMATEJM, apPeHIATOPEH)

Ton MOCTPOVKM

MaTepmrals CTeH

S5TaXHOCThb

O J o U b W

Hanuuume nopmpajia

Pe3ysbTaTE OCMOTPa 3IaHMa (COOPYyXeHUS) M 3aKJIoUeHUEe KOMMUCCUM:
Kommccua B cocraBe -
[lpencenmarensa

UJIEHOB KOMMCCUU :
1.

2.

3.

[lpencraBuTenm:
1.

2.

npomseesyia OCMOTP IO BHIIEYKAa3aHHOMY aIpecy.
HaVMeHOBaHMe 3JaHusa (COOpPYyXeHUS)

HavMeHOBaHME KOHCTPYKLUM,
0O0pyInOBaHMSA U YyCTPOMCTB

i OueHka | [lepeueHs |
| coCTOSHUS, | HEODXOOMMEIX U |
| OIMCaHME |pPEeKOMEHOYEMEBIX |
| mebexToB | pPadboT, CPOKU |
1 1
I I

| UCIIOJIHUTEJIU

[
|
N
w
o~

| BllaroycTpomcTBO

| HapyXHBIe CeTM M KOJIOZILEL

| dyHOAMEeHTH (IIoIOBaJl)
|Hecymme cTeHBl (KOJIOHHEL)
| [leperoponku

|Banku (bepMsr)

| [lepekpeITISA

| JlecTHMLEL

| [ToJIB
| [lpoeMel (OKHa, IBepMu, BoOpoOTa)

1
I
1
1
1
1
1
1
1
1
I
1
1
I
1
I
}
1
|
| Kporaia |
1
I
1
1
1
1
1
1
1
1
1
1
1
I
I
1
}
1
1
I

|HapyxHasa oTmeska

1a) apXUTEKTYPHEE IeTalll

10) BOHmOOTBOHAIME YCTPOMCTBA
i B)

|BHYTpeHHAd OTIesKa

| leHTpaJIbHOE OTOIJIEHUE

|MecTHOE OTOIJIEHUE

| CaHMTaApPHO-TEeXHUUYECKME YCTPOMCTBAa
| TasocHabxeHue

| BeHTMisaumsa

PP P OWOW-Jo0o Uld W

N O

gy T
|

e
W oy Ul W
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119. |MycoponpoBon

120 . | JIndTer

121. | OHeprocHabxeHMe, OCBelleHue
122 . | TexHOJIOTMUECKOe ODOpPyHOBaHME
123. |BCTPOEHHEE [OMEINEHM S

124

125,

B xome ofmero BHEMHEeTO OCMOTpa IPOMU3BEIEHO:
OTpHBKA WYypdHoB
IPOCTYKMBaHME BHYTPEHHUX CTeH U bacama

CHATMe nerTajie dacana, BCKPHTME KOHCTPYKUMM

B3ATME NPOO MaTepMasiOB IJS MCILTaHUM
OPpyIVMe 3BaMepH M UCHHTAaHMS KOHCTPYKUMM M 0B0pyIOBaHMUSA

g W NP

BeiBOIEI 1 IpenJoOXeHMA :

Illopnmcu:
[lpencenaTesyib KOMUCCUN
YJIeHBE KOMMUCCUU

AKT (ITACIIOPT)
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00ue20 0ceHHe20 0CMompa 30aHuUs (COOPYICeHUs)
(0 20mosHOCMU K IKCHILYamayuu 8 3UMHUX YCILOBUSIX)

HaCeJIEHHBM IIYyHKT

1. HazBaHME 3HDaHUSA (COOPYXEHMS)

2. Ampec

3. Brnamesen (6ajlaHCcomepXaTesib)

4. IlonmbzoBaTeNM (HaHMMATENM, aAPEHIATOPEH)
5

6

7

8

. T'onm nocTpoMku

. MaTepman cTeH

. OTaxHOCTb

. Hamunume noznsaja
PesynbpTaTe OCMOTPa 30aHMSA (COOPYXEHMA) M 3akKJIodeHMEe KOMUCCUM:
KomMmmccua B cocrTaepe -
[lpencenarTenda
UJIeHE KOMUCCUU
1.
2.
3.

[lpencraBuTenmn
1.
2.

Ipou3Besyia NPOBEPKY I'OTOBHOCTMU 10 BHIUIEYKA33aHHOMY alpecy
HaVMeHOBaHME 3IOaHUSA (COOPYXeHUS)

K SKCIJIyaTaluuM B SBUMHUX YCJIOBMSAX U YyCTAHOBUIIA:

1. TexHMUECKOE COCTOSHME OCHOBHEIX KOHCTPYKTMBHEIX BJIEMEHTOB U
VHXEHEPHOTO OOOPYIOBaHMA:

a) KpoBJda

yepmadyHoe IOoMelleHMe (yTenjieHre, BeHTUMIIALNA)

bacanm ¥ HapyXHBE BOIOCTOKM

IIPOEMEL

BHYTPEHHME IIOMEUEHMA

IIOOBAJIbBHEIE M BCTPOEHHEE IIOMEUEHUA

OTMOCTKM M OJIaTOyCTPOMCTBO

OTOIlJIEHME, 2JIeBAaTOPHHE Y3JIH U OOMJIEepPHEE

MECTHOE OTOIJIEHME, IOBMOXOINEl, I'a30XOIH

3JIEKTPOCHabXeHMEe UM OCBeElleHUE

obopyIOBaHMEe, MUHXEHEePHBEE yCTPOMCTRBAa

a

—_— — — — — e — — — — —

S H RS WX O0HHAUW

OBecrneueHHOCTh ©
TOIJIMBOM (3arnac B OHAX)
yOOPOUHBIM MHBEHTAPEM

o o N

3. BHIIOJIHEHME MNPOTMBOIIOXAPHEX MEPOIPUSATHUI

BEIBONEI M NPEenJiOXeHUA :

llopnmcu:
[lpencenaTesib KOMUCCUN
YJIeHBE KOMMCCUU
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IIpumep

Ipunoxenme N 1

K VHCTPpYKUMM O IOPpAOKEe NOLI'OTOBKU

K BUMEe XWUJIBIX UM CJIyXeOHO-TeXHUUYECKUX
3I0aHuY, OOBEKTOB COLUMaJIbHOW cdheptl,
BOIOCHaOXeHMS M KOTEJIbLHOTO XOB3aMCTBA,
3KCIIyaTUPYEMEIX OpTaHM3aluaMu
benepalIbHOT'O XeJIE3HONOPOXHOT'O TpaHCIopTa
or 25.04.2002 N IIYKC-886

AKT (IIACIIOPT)
ofmero OCEeHHeTO OCMOTpa 3HaHMA (COOPYXeHMs)
O TOTOBHOCTM K BSKCIJIyaTaluy B 3MMHUN [IepPUOT

Caukr-lleTepBypT " 16 " cenrsabps 2012r.
HaCeJIEHHHM IYyHKT

1. HazBaHMe 3maHusa (coopyxeHusa) - HIOY «Jlerckutt caz N1 OAQO «PXIT»

2. Ampec_ — Caukxr-lleTepbypr,yia. CodbduvickagnoM 26,x0p.3 Brnameseu OTKPHTOE
AKIMOHEPHOE 00mecTBO «Poccuvickue XeJIe3HHEE IOPOIU»

4. Brnamesers - OAO «PXII»

5. [Ionb30BaATENN - HerocynapcTBeHHOE IOMKOJIbHOE oBpasoBaTeabHOE
yupexneHve «JleTckuy can N1 OTKPHETOIO AaKIMOHEPHOTO ofmecTBa «POCCUMCKUE XeJIe3HHE
JOPOTI»

6. I'ono HOCTPOMKM 1960 r.

7. MaTepmualsl CTeH KUpnuy

8. OTaxHOCTb 2 _DTaxa

9. Hanmume nonBaja eCTb

PesysnbpTaTH OCMOTPAa 3HOaHMS (COOPYXEeHMA) UM 3aKJIoUeHMe KOMUCCUM:

KoMuccust B cocrase:

[lpencemarensa — 3aM. HI' no CII6 permoHy Pycaxkor K.A.
YsieHEl KOMMUCCHU :

1. T'maBHBM MHXeHep CII6 OMCTaHUMM TI'PaXIaHCKMUX

coopyxeHur HI'U-3 KorncranTmHOB B.O.
2 .HauvanpHUK Tex orTnxesa CI6 oTnesieHus pnoporm HIU - 3 T'epacumora TI'.C.
3./HCIIeKTOp O CcomepxaHuio 3maHmy HIU - 3 Xuumu B.T'.
4 . 3aBenynoumy OEeTCKUM CamoM lenkanora T.M.
[lpepcraenTeNN
1.3am. 3aBenymoumero no AXY HDaHmunoBa E.A.
2 .HauaJbHUK CeKTopa [IOXapHOT'O Hanmzopa HOP - 3 VBaHos B.T.

[lporsBeJsia NPOBEPKY I'OTOBHOCTM HIOY «Jermckmy can N1 OAO «PXI»
HaVMMeHOBaHMe 3IaHUuA (COOpyXeHUS)
IO yKaszaHHOMY aIpecy K B3KCIJlyaTaluuM B 3MMHMX YCJIOBMAX M YCTaHOBMJIIA:

1. TexHMUYECKOEe COCTOSHME OCHOBHEBIX KOHCTPYKTMBHEIX 32JIEMEHTOB U

a/ .Kposunsa _
YIOBIIETBOPUTENILHO

6/ .YepnauHoe rnomMelueHne (yrenseHue,
BEHTMJIALMUA)  YIOBJIETBOPUTENBLHO
B/ .dacan n HAPYXHLE BOJOCTOKM__

_YIOBJIETBOPUTEJILHO
T/ .TIpOEMEL

YIOOBJIETBOPUTEIJIBHO

0/ .BHyTpeHHME [IOMELIEeHM A

YIOOBJIETBOPUTEIJIbBHO
e/.HonBaanHe n BCTPOEHHEIE IIoMelleH1A

YIOBJIETBOPUTEIJIBHO
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x/ OTMOCTKM
VIOBJIE TBOPUTEILHO

OJ1aTO0yCTPOMCTBO

3/ .0TomnnexHne, 3JIeBaATOPHLE
BoMepHLe YIOBJIETBOPUTEIIbLHO

1/ .MecTHOE OTOIJIeHUE,
YIOBJIETBOPUTEIIEHO

Y 3JIbL u

IOBEIMOX ORI, Ta30X0IbL

K/ .2JnexTpocHabxeH e u ocBelmeHue

YIOOBJIETBOPUTEIJIbEHO

51/ .o06opynoBaHue, VIHXEHEPHEIE

YIOBJIETBOPUTEIJIBHO

M/ .

YyCTpPOMCTBA

2. OBecreueHHOCTh :

al/. TOIJIMBOM
IOHAX)

(zanac

B

6/. YBOOPOUHEM

uMeeTCcHd

VHBEHTApPEM

3. BrunoJsiHeHMe IPOTMBOIOXaPHEIX

HOopMe

BriBOIEL n IIPpenJIOXeHV A : K

paboTe

MEPONIPUATUN B

B SVIMHUX YCIIOBUAX

I'OTOBEL

[loonmcu:
Ilpencemarene kxommccum: 3am. HI' no CIIO
permony

YneHs KOMMCCHM:
1. Tn. uaxeHep CIO OUCTaHUUU
TPaxXmaHCKUX COOopyxeHmy HIU - 3
2 .HauvanpHuk texornesa CIIO
oTmesieHMs moporm HIY — 3
3./ HCIIeKTOop II0 COoIepXaHMui 3maHmy HI'U - 3
4 .3aBenynumui OeTCKUM CaIaoM

IIpencraeuTeNN
1. Bam zBaBenymomero mno X4
2 .HayvaJbHYK CeKTopa IIOXapHOI'O
Han3opa HOP - 3

BEIBOOEI M MNPEenJjIOXeHUA : K paboTe B 3BUMHUX

CIIOBMAX

K.A.Pycakos

B.O.KoHCcTaHTMHOB
I'.C.T'epacumMoBa
B.I'.XuHUH
T.M. llenkaHOBa

E.A.JJaHugoBa

B.I'.ViBaHOB

T'OTOBEL

. 3amMeHa OKOH

. BamMeHa g»gBepen

. KanuranabHBEM PEMOHT IIOKOJIS
B1aroyCcTporiCTBO YUYAaCTKOB,

3aMeHa DJEKTPUUECKUX CTOJOOB

. BlaroycTpoMicTBO CHOPTMBHOM IIJIOUA KM

1
2
3
4
5
6

[Noonmcum:
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Ilpunosrcenue A

MununcTepcTBO 00pa3oBaHus U HayKH YensOMHCKO# o0iacTu
I'ocymapcTBeHHOE Or0IKETHOE pohecCHoHaIbHOE 00pa30BaTEIbHOE YUPEKICHHE
«lOxkHO-Y pajbcKknii TOCy1apCTBEHHBIH TeXHMYECKUH KOJJIeTAK»

OTUYET

M0 MPAKTUYECKUM paboTaM

M/JIK04.01.9xcrutyaTanus 31aHui
Tema 1.2.TexHnueckas dKCIUTyaTaus 31aHUN U COOPYKEHUN
s crieruanbHOCTH 08.02.01 «CTpoUTENbCTBO U AKCIUTyaTalUs 30aHUN 1

COOPYKEHUID)

BoinoaHui(a):

I'pynna:

ITposepui(a):

YerstOnHCK
2020
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COILEPKXAHUE

HaumenoBanue pa6orsl

Onenka

IMpakTnueckas padora Nel
PacuyeT 0CHOBHBIX XapaKTEPUCTHK AUCTIETYCPCKHUX CITYKO

IIpakTHyeckas padora Ne2
Omnpenenenne U3HOCa KOHCTPYKTUBHOTO 3JIEMEHTA 3/1aHHS

IIpakTnyeckas pabora Ne3
Onpeznenenue CpoKoB CITyKObI 31aHUS

IIpakTH4eckas padora Ned
OnpeneneHne MEXPEMOHTHOTO IIEpUOAA

IIpakTH4eckas padora NeS
OrnpeneneHne BIaJKHOCTH CTPOUTENBHBIX KOHCTPYKIMI U MaTEPUAIIOB

IIpakTH4eckas pabora Ne6
VcnbITaHne ¥ KOHTPOJIb KauecTBa O€TOHA Hepa3pyILIaoIIUM METOA0M

IIpakTH4eckas padora Ne7
OmnpeneneHue TeIo- 1 3ByKOU3O0JIAIMOHHBIX CIIOCOOHOCTEN
OTpaXkIAIOLINX KOHCTPYKLUN

IIpakTuyeckas padora Ne§
Onpenenenue aedopmanum CTeH

IIpakTH4eckas padora Ne9
OnpeneneHue CTeNeHN 3arHUBaHNs KOHCTPYKLIUH

IIpakTHyeckas padora Nel0
Onpenenenue nedopmauu NEPeKpPHITUN

IIpakTnueckas padora Nell
Omnpenenenyue NPOYHOCTH KpeIieHUsIaHKEPOB (pacaHbIX CHCTEM

IIpakTH4eckas padora Nel2
Odopmienne JOKyMeHTaIUK [0 pe3yabTaTaM O0IEero 0cMOTpa
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5. KPUTEPUHU OHEHKH! BBINTOJIHEHUSA CTYAEHTOM
MPAKTUYECKHX 3AHATHI

Memooul ouenku
(YyKaswieaiomcesa munut
OUEHOYHBIX 3A0aHUIL U
ux Kpamkue
Xapakxmepucmuku,
Hpogpeccuo Ouenueaemvle 3nanua u ranpumep,
HalbHbIe . npakmuueckoe
yMmeHnus, oeiicmeus Kpumepuu oyenku
KomnemeH 3a0anue, 6 mom uucine
yuu ponesasn uzpa,
cumyayuoHHole
3a0ayu u op.; npoexkn;
IK3aAMeH, 6 MOM Hucie
— mecmuposanue,
cobecedosanue)
IIK 4.1. Ymenua Ilpakxmuueckue Ilpakmuueckue
Opranmn3oB | OnepaTUBHO pearupoBaTh HA | 3aHAMUS pabomol:
bIBATh yCTpaHEHHE aABAPUITHBIX «5» - IOJIHOCTBIO
pa6ory mo | curyanuii. OpraHu3oBBIBATH MIPABUIBLHO
TeXHHYeCK | BHEApPEHUE MepeIoBbIX BBITIOJTHEHHOE
oii METOZIOB M TPHEMOB TpyJa. 3aJIaHus C
skcmryata | Onpenensarb HeoOX0UMbIe KOHTPOJIbHBIMU
101071 BUAbl M 00BEMBbI paboT st BOIIPOCAMU;
3IaHUN U BOCCTaHOBJICHUS «4» - IPaBUIILHO
COOpPY:KEHH | HKCIUTyaTallMOHHBIX  CBOMCTB BBITIOJTHEHHOE
i 3JIEMEHTOB BHEIITHETO 3ajaHue, 0e3 OTBETOB
OnaroycTpoiicTaa. Ha KOHTPOJILHBIC
[loaroraBnuBaTh JIOKYMEHTHI, BOIPOCHI C
OTHOCSINUECS K OpTaHH3aIiH HEOOIBIINMU
MIPOBEJICHUS] U MPUEMKHU padboT 3aMeYaHUsIMU;
o COJIEPKAHUIO u «3» - BBITIOJTHEHUE
0JIarOyCTpPOMCTBY. paboTHI B TOJTHOM
o0beMe C yueToM
MHO>KECTBa
3aMEUYaHHi
«2» - BBITIOJTHEHA
MaJiasi 9acThb paboThl,
1100 MOJIHOCTHIO
HEBEPHO
BBITIOJTHEHHAS
pabora.
IIK 4.2. Ymenua Ilpakxmuueckue Ilpaxmuueckue
Boinosnsar | [IpoBoauts MOCTOSIHHBIN | 3aHAmMUS pabomol:
b aHaIu3 TEXHUYECKOTO «5» - IOJTHOCTHIO
MEPONPUST | COCTOSTHUS WH)KCHEPHBIX MIPABUIILHO
usl 1o 3JIEMEHTOB u CUCTEM BBITIOJTHEHHOE
TeXHUYECK | MHXEHEPHOro 000pyAOBaHUS. 3a/IaHusl C
oit CocTtaBnsTth nedeKTHYI0 KOHTPOJIbHBIMU
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IKCILTyaTa
107014
KOHCTPYKI
uil 1
HHKEHEPHO
ro
odopynoBa
HUSA
3aaHui

BEIOMOCTh Ha pEMOHT 00BEKTa

o OT/ETbHBIM
HAUMEHOBaHMSM  paboT Ha
OCHOBE BBISIBJICHHBIX

HEHUCHIPABHOCTEH  DJIEMEHTOB
3/1aHUS.

CocTaBiaTh  TUIAHBI-TpaQUKH
MIPOBEACHUS PA3IIMYHBIX BUIOB
paboT TeKyIIero peMoHTa.
Opranu3oBbIBaTh
B3aUMOJICHICTBUE MEXKY BCEMU
cyOBbeKTamMu KalUTAJIBHOTO
pEMOHTA.

[IpoBepsaTh W OlEHUBATH
IIPOEKTHO-CMETHYIO
JOKYMEHTALNIO Ha
KalUTAJIbHBIN PEMOHT,
MOPSIIOK €€ COTJIACOBAHMUS.
CocraBnsiTh TEXHUYECKOE
3aJlaHie 1 KOHKYPCHOIO
0TOOpa MOIPSTINKOB.
[InanupoBath BCE BUJBI
KalMUTAJIbHOTO  PEMOHTa |

Ipyrue PEMOHTHO-
PEKOHCTPYKTHBHbBIE

MEpONPHUATHS;  OCYILECTBIIATH
KOHTPOJIb KauecTBa

NPOBEJCHUS  CTPOUTEIBHBIX
paboT Ha Bcex JTanax.
Ompenenstsb HEOOXOaNMBIE
BUIBI U OOBEMBI PEMOHTHO-
CTPOMTENBHBIX  PaboOT  aus
BOCCTaHOBJICHHUS
IKCIUTyaTallMOHHBIX  CBOMCTB
AJIEMEHTOB OOBEKTOB.
OueHuBaTh W aHATU3HPOBATDH
pe3yJIbTaThl MIPOBEICHUS
TEKYIIEro peMOHTA.
[ToaroraBnuBaTh JOKYMEHTHI,
OTHOCSIIHECS K OpTraHH3alUH
NIPOBE/ICHUS U NPUEMKHU padoT
110 PEMOHTY.

BOIIPOCAMH;
«4» - MpaBUIIBLHO
BBITIOJTHEHHOE
3aJaHue, 0e3 OTBETOB
Ha KOHTPOJILHBIC
BOITPOCHI C
HEOOJIBIITUMH
3aMeYaHUsIMU,

«3» - BBITIOJIHEHHUE
paboTHI B TOJTHOM
o0beMe C yueToM
MHOKECTBa
3aMeYaHUM

«2» - BBITIOJIHEHA
MaJiasi 4acThb paboThl,
JI00 MOJIHOCTRIO
HEBEPHO
BBITNIOJTHEHHAS
pabora.
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IIK 4.3.
Ipuaumar
b y4acTue
B
AHATHOCTH
Ke
TeXHHYeCK
oro
COCTOSIHUS
KOHCTPYKT
HBHBIX
3JIEMEHTOB
IKCIIYATH
pyeMbIX
3MaHNH, B
TOM YHCJIe
OTHEJIKH
BHYTPEHHHU
X"
HaPYKHBIX
MOBEPXHOC
Tei
KOHCTPYKT
HBHBIX
3JIeMEHTOB
IKCILIYyaTH
pyeMbIX
3MaHui

Ymenun

[IpoBoauTH MOCTOSHHBIN
aHaIu3 TEXHUYECKOTO
COCTOSTHUS WH)KEHEPHBIX
JJIECMECHTOB u CUCTEM
WHXXEHEPHOTO 000pyAOBaHMUS.
IIposepsTs TEXHUYECKOE
COCTOSIHE€  KOHCTPYKTHUBHBIX
3JIECMCHTOB, J3JIECMECHTOB
OTIENKHU BHYTpPEHHUX u

HAapyXXHbIX TOBEPXHOCTEN U

CHCTEM HUH)KCHEPHOTO
obopymoBaHus o0riero
HUMYIIECTBA JKUIIOTO 3/IaHMS.
ITonw30BaThCs COBpPCMCHHBIM
JIMArHOCTHYECKUM
o0opypoBaHuEM JUTS
BBISIBJICHUS CKPBITBIX
neEeKTOB.

IIpakmuueckue
3aHAMUA

Ilpakmuueckue
pabomul:

«5» - MOJIHOCTBIO
MIPaBUIIBLHO
BBITIOJTHEHHOE
3a7aHus C
KOHTPOJIbHBIMU
BOITPOCAMHU;

«4» - IpaBUIIBHO
BBIIIOJTHEHHOE
3aaHue, 0e3 OTBETOB
Ha KOHTPOJIbHBIE
BOIIPOCHI C
HEOOJIBIITUMH
3aMEUYaHHIMU;
«3» - BBITIOJIHEHHE
paboThI B TOJIHOM
o0beMe ¢ yueToM
MHOKECTBa
3aMeYaHuU

«2» - BBITIOJIHEHA
Majas 4acTh paboTHI,
100 MOJIHOCTBIO
HEBEPHO
BBITIOJTHEHHAS
pabora.
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JIMTEPATYPA

OcHOBHBIE HCTOUYHHKH:

Yuebnoe mocobue I[IM.04 "Opranmzamuss BuAOB pabOT TMpH OSKCIUTyaTallud U
PEKOHCTPYKIMH CTPOUTENbHBIX 00bekToB". Pazmen 1. IIM4. "Dkcmnyaranus 3gaHuii".
MK 04.01 "Okcmyatamnus 3nanuid”. Tema 1.2 "TexHuueckast sKCIUTyatanusi 3JaHUN U
coopyxenuit" / 'BIIOY "FOYpI'TK" ; cocraButens H. B. Auaponosa. — YensiOunck, 2018.
— 155 c. : . — TekcT : HenoCPeACTBEHHBIN.

[TpaBuna oneHku ¢uznyeckoro uzHoca >kuibix 3naHuil : BCH 53-86(p) : yTBepkaeHbI

npuka3oM locrpaxnanctpos ot 24.12.1986: BBenensl B aeiicteue 01.07.1987. — Teker :
HETIOCPEICTBEHHBIH

I'OCT 31937-2011. 3pganust u coopyxenus. [IpaBuia oOcnenoBaHUsT U MOHHUTOpPUHIA
TexHU4eckoro cocrosHuss = Buildings and constructions. Rules of inspection and
monitoring of the technical condition : m3ganue odpunmansHoe : nata BBeaenust 2014-01-
01 / pazpaboran I'YII «MHUUTIII». — Mocksa : Cranpaptundopm, 2014. — Teker :
3eKTpOoHHBIN. — JlocTyn u3 npod.-crpas. cuctemsl « Texakcnepr.

KomkoB, B. A. TexHudeckas SKCIUTyaTausi 3JIaHUd M COOpYXCHHU : yueOHHMK / B. A.
Kowmkog, B. b. Akumos, H. C. TumaxoBa. — 2-e uzj., nepepad. u gom. — Mocksa : UTHOPA-
M, 2019. — 338 c. — (Cpennee npodeccruoHaIbHOE 00pa3oBaHue). — TEKCT : AIEKTPOHHBIN.

— URL: https://new.znanium.com/catalog/product/987948 (nata obpamenus: 13.01.2020)

[IpaBuna onenkn (usudeckoro u3Hoca Kuiabix 3gaHuil : BCH 53-86(p) : yTBepx)aeHBI
npuka3zoMm ['ocrpaxnancrpos ot 24.12.1986: Beenens! B aeiicteue 01.07.1987. — Teker :
ANEeKTPOHHBIN. — JlocTym u3 pod.-cnpas. cuctembl « TexakcnepT

I[OHOJIHI/ITCJII)HI)IC HCTOYHMUKMU:

1.

[TpaBuia oOcinen0BaHUs HECYIIUX CTPOUTENBHBIX KOHCTPYKIMHN 31aHui U coopyxkeruit : CI1
13-102-2003 : yrBepxkaén npukasoM ['occtpoit Poccun ot 21.08.2003 : BBenen 08-21-2003.
— Texcr : anexTponHsbIi. — JlocTym u3 npod.-cripas. cucteMsl « Texakcnepr».

Coopauk Ne 28 yKpymHEHHBIX I[OKa3aTelied BOCCTAHOBUTEIBHOM CTOMMOCTH SKHJIBIX,
0OIIIECTBEHHBIX 3/IaHUM U 3JaHUI U COOPYKEHUN KOMMYHAIBbHO-OBITOBOTO HAa3HAYEHUS IS
MEPEOICHKHN OCHOBHBIX (OHIOB : m3AaHue odunuanpHoe / ['oc. kom. CoBeta MUHHCTPOB
CCCP no penam crpoutennctBa "['occtpoit CCCP".— Mocksa : Ctpoiinzaar, 1970. — 120 c.
— TekcT : HenocpeACTBEHHBIM.

TexHudeckas dKCIUTyaTalus 3AaHUN U coopykeHui : yueoHnoe nocodue / C. W. Pommna, M.
B. Jlyxun, M. C. Jlucataukos, H. C. Tumaxosa; nox pen. C. M. Pomunoil. — Mocksa :
KnoPyc, 2016. — 232 c. : un. + OBC Book.ru. — (bakanaspuar. ®I'OC 3+). — Tekcr :
HETIOCPEICTBEHHBI.

[IpaBuia 0e3omacHOCTH TpPH  MPOBEIEHUU  OOCIETOBAHMM  KWIBIX  3JIaHUN 7S
MPOEKTUPOBaHUS KamutaibHoro pemoHTa : BCH 48-86(p) : yTBepkIeHbl NpHUKa30OM
['ocynapcTBEHHOrO KOMUTETA IO apXUTEKType U rpagocTpoutenscTBy npu ['occtpoe CCCP
ot 09.09.1986 : BBenens! B neictBue 01.10.1986. — Teker : anekTpoHHbIN. — JlocTyn u3
npod.-crpaB. cucTeMbl « TexaKcepT».

57


https://new.znanium.com/catalog/product/987948

5. TlonoxeHwe MO TEXHUYECKOMY oOcienoBanuio >kuibix 3manmii : BCH 57-88(p)
VTBEPXKJCHBI ~ MPUKAa30M [ OCyTapCTBEHHOTO  KOMHTETa IO  apXHTEKType |
rpagoctpoutensctBy mpu ['ocectpoe CCCP ot 06.07.1988 : BBeneHel B JIeHCTBUE
01.07.1989. — Tekcr : anexkTpoHHBINA. — JlocTyn u3 mpod.-crpaB. cucteMbl « TexakcmepT.
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	1. Определить капитальность здания, нормативный срок службы здания, используя таблицу 1;
	Таблица 1-Капитальность, общий срок службы
	Группа зданий (жилые здания)
	Срок службы зданий, годы
	
	2. Правила оценки физического износа жилых зданий : ВСН 53-86(р) : утверждены приказом Госгражданстроя от 24.12.1986: введены в действие 01.07.1987. – Текст : непосредственный
	1. Правила обследования несущих строительных конструкций зданий и сооружений : СП 13-102-2003 : утверждён приказом Госстрой России от 21.08.2003 : введен 08-21-2003. – Текст : электронный. – Доступ из проф.-справ. системы «Техэксперт».

