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AKT COI'JTACOBAHUA

Ha METOJMYECKHE PEKOMEH/IALNH 10 BBINIOJHEHUIO MPAKTHYECKUX 3aHATUN
Tewmpl 1.2 «TexHuueckas 3KCIUTyaTalus 3AaHUI U COOPYKEHUN»

IUISl CTYIEHTOB CHELUUAIBHOCTH
08.02.01«CTpouTEnbCTBO U AKCIUTYaTALMS 31aHUI U COOPYKEHU I,
pa3paboTaHHbIE ITPENo/IaBaTesieM
«FOx)HO-YpanbCKOro rocyAapCTBEHHOT0 TEXHHYECKOTO KOJIJIEHKa
Anpaponosoit H.B.

ABTOpOM MPENICTABICHB METOAUYECKHE PEKOMEHJIAlMKU IO BBIIIOIHEHUIO U
0(OPMIICHUIO TIPAKTUICCKUX PadOT, KOTOphIE BKIIOYEHBI B cocTaB [IM.04 «Opranu-
3a1usl BUJIOB PabOT MPU IKCIUTyaTalldd U PEKOHCTPYKIIUU CTPOUTEIBHBIX 00BEKTOBY
Tembl 1.2 «TexHuueckast 3KCIUTyaTalusl 3[aHUM U COOPYKEHHI» pacCUMTAHHBIC HA
30 ayIuTOpHBIX YacOB, B TIOJIHOM COOTBETCTBUU C YTBEPKIACHHBIM YYCOHBIM TUIAHOM
U YTBEPKJICHHOU paboueil mporpammoit. OrnpeiesieHbl 3HaHUsl, YMEHUSI U KOMIIETEeH-
MU CTYAEHTA [0 KAKJIOM TEME.

CopepxaHue W CTPYKTypa METOJUYECKUX PEKOMEHJAUUN YJIOBJIETBOPSET
TpeOOBaHUSIM, TPEABSIBISAEMbBIM K JJAHHOMY MEXIUCHUILIMHAPHOMY KYpCY.

Metoauyeckue peKoMeHAAMu pa3paboTaHbl C yYETOM JEHCTBYIONIEH HOpMa-
TUBHOM W CIPABOYHOMN JUTEPATYPhI, 4 TAKKE C MPUMEHEHUEM HOBBIX CTPOUTEIBHBIX
TEXHOJIOTUH.

3amanus pa3paboTaHbl ¢ YYETOM Pa3BUBAIOIIETOCS CTPOUTEIHHOTO MPOU3BO/I-
CTBa M OTBEUAIOT TPEOOBAHUSIM K MUHUMYMY 3HAHUN M YMEHUH, KOTOPHIMU JIOJKEH
BJIQJICTh CTYJIEHT KoOJUIemka, oOyuaromuiics no crneruanbHoctu 08.02.01 «Crpou-
TEJIbCTBO U DKCIUTyaTalrs 30aHUNA U COOPYKEHHIN.

[IpuBenena yueOHast tuTeparypa B HEOOXOIUMOM O0BEME.

BrinmonHeHne mnpakTUYECKUX paboOT CIMOCOOCTBYET Pa3HOCTOPOHHEN MOATro-
TOBKE CTYJEHTOB K MPOW3BOICTBEHHOW AEATEIbHOCTH B COBPEMEHHBIX YCIIOBHSX, a
Takke 0oJjiee MOJHOMY YCBOEHHUIO TEOPETHUECKOTO MaTepHaa.
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1. IOACHUTEJIBHAA 3AIITMCKA

B Merognyeckux peKOMEHJAUWsSX MO BBIIOJHEHUIO NPAKTUYECKUX 3aJaHUM,
nmo teme 1.2 «TexHuyeckas OHSKCIulyatauust 3AaHUM W coopyxeHuin» MK
04.01«Okcmyaranus 3ganuii» Pasmena IIM.4 «Okcrutyaranus 3panui»y [1M.04
«Opranuzanus BUJOB pabOT MpHU SKCIUTyaTalldd U PEKOHCTPYKIIMU CTPOUTEITHHBIX
00BEKTOB» TpPEeNyCMaTPUBACTCA M3YYEHUE OCHOBHBIX BHJIOB PabOT, OpraHHU3aI[MOH-
HBIX (DOPM M CTPYKTYpHl YIpPaBICHUS TEXHUYECKOW 3KCIUTyaTalle 3AaHuidl U Co-
OpPYXEHH.

[TpoBoauTcs 12 mpakTHyeckux 3aHATUN paccUuUTaHHBIX Ha 30 ayTUTOPHBIX Ya-
COB.

[TpakTHyeckue 3aHATUS TOJIKHBI CIIOCOOCTBOBATh MPUOOPETEHUIO CTYIACHTAMU
YMEHHMH Y HaBBIKOB Ul PELICHUS 3a/1a4, CBA3AaHHBIX C TEXHUYECKOU JKCIUTyaTalluen
3aHUN U COOPYXEHHUH (opraHu3aius NpoQUIAKTUYECKUX OCMOTPOB U TEKYIIETrO
pEMOHTa, MPUEMKA U OCBOEHHE OOBEKTOB M BBOAMMOIrO O0OOpYAOBaHMS, MOATOTOBKA
TEXHUYECKOW JOKYMEHTAMU W WHCTPYKUHWA IO DKCIUIyaTallMM U PEMOHTY CTpPOM-
TEIbHBIX OOBEKTOB U 000PYI0BAHNUSA).

[Iponecc n3yuenus Temsl 1.2 «TexHudeckas sKCIUTyaTalus 30aHAN U COOPY-
KEHUI» TECHO B3aUMOCBS3aH C JIPYTMMH CIIEHUAIBHBIMU JUCUUIUIMHAMU, I103TOMY
NPAaKTUYECKUE 3aHSITHUS BBITOJHAIOTCS HAa OCHOBE 3HAHWN HOPMATUBHOM 0asbl B 00-
JIACTU TPUHIIMIIOB MPOEKTUPOBAHUS 3JaHUN U COOPYKEHUU: MPOEKTHOW u pabodyeit
TEXHUYECKOW JTOKYMEHTALUH; CTaHAAPTOB, TEXHUUYECKUX YCIOBUM M IPYTUX HOpMa-
TUBHBIX JJOKYMEHTOB.

[Ipn Takoil gopMe mHpoBeNEHUS MPAKTHUUECKUX 3AHSATHN CTYIEHTHI JTydlle
YCBaMBAIOT y4e€OHbII MaTepHall, MoJIy4atoT HEOOXOAUMbIE KOMIIETEHIMHU AJI peLie-
HUS 337]a4 TEXHUYECKOU IKCIUTyaTalluy 3/JaHUNA U COOPYKEHHM, pabOThI C KOHTPOJIb-
HO-U3MEPUTEIILHOM anmnapaTypou npu IPOBEICHUN UCIIBITAHUN KOHCTPYKLUN.

B pe3yabrare n3y4eHHs CTYACHT J0JI7KEeH:

Ymern:

- OIIEPaTUBHO pearupoBaTh Ha YCTPAHEHUE aBAPUMHBIX CUTYallUH;

- OPTaHU30BBIBATH BHEJPECHHE MEPEOBBIX METOJ/IOB U IPUEMOB TPY/Ia;

- OIPEACIIATh HEOOXOAMMBIC BUIBI 1 00BEMBI pabOT Il BOCCTAHOBJICHUS JKC-
TJTyaTallMOHHBIX CBOMCTB JIEMEHTOB BHEITHETO 0JIArOyCTPOMCTBRA;

- MOJTOTaBIMBATh JIOKYMEHTBI, OTHOCSIIIMECS K OpPTaHU3aIliy MPOBEACHUS H
PUEMKH paboT IO COACPIKAHUIO U 0J1arOyCTPOUCTBY;

-COCTaBJISATh Je(EKTHYIO BEAOMOCTh Ha PEMOHT OO0BEKTa IO OTACIbHBIM
HAaMMEHOBAHUSM pabOT Ha OCHOBE BBISIBJICHHBIX HEMCITPABHOCTEH 2JIEMEHTOB 3/1aHMUS;

- COCTaBJISITh TUTAHBI-TPA(QHUKN MPOBEACHUS PA3TUIHBIX BHIOB PA0OT TEKYIIIETO
PEMOHTA;



- OpraHU30BBIBATH B3aMMOJCHCTBHE MEXKAY BCEMH CyOBEKTaMU KallUTaJIbHOTO
PEMOHTA;

- MPOBEPSTh U OIEHUBATHh IMPOEKTHO-CMETHYIO JOKYMEHTAIMIO HA KallWTajb-
HBI PEMOHT, MOPSJOK €€ COIIACOBAHMS;

- COCTABJIATh TEXHUYECKOE 3a/1aHNE JJI1 KOHKYPCHOTO 0TOOpa MOAPSTUUKOB;

- IUJJAHUPOBAaTh BCE BUJBl KAaNUTAJIBHOIO PEMOHTa W JPYrM€ PEMOHTHO-
PEKOHCTPYKTUBHBIE MEPOITPUATHS;

- OCYULIECTBJISITh KOHTPOJIb KadecTBa IPOBEACHHS CTPOUTEIBHBIX padOT Ha
BCEX ATanax;

- OTIpeAeNATh HEOOXOAUMBIE BHJIBI U 00BEMBI PEMOHTHO-CTPOUTEIBHBIX padoOT
U BOCCTAHOBJICHUS SKCIUTyaTallMOHHBIX CBOWCTB JIEMEHTOB OOBEKTOB;

- OLIEHUBATh U aHAJIU3UPOBAThH PE3YJIBTATHI IPOBEICHUS TEKYILErO PEMOHTA,

- MOArOTAaBJIMBATH JIOKYMEHTBI, OTHOCSIIMECS K OPraHW3alUy IIPOBEACHUS U
OPUEMKH pabOT IO PEMOHTY;

- MPOBOAMUTH IOCTOSHHBIM aHAJIW3 TEXHUYECKOIO COCTOSIHUS MHKEHEPHBIX
AJIEMEHTOB U CUCTEM MHKEHEPHOT0 000pYAOBaHMUS;

- IPOBEPATh TEXHUYECKOE COCTOSIHUE KOHCTPYKTUBHBIX 3JIEMEHTOB, 3JIEMEHTOB
OTJIEJIKM BHYTPEHHUX U HAPY>KHBIX MTOBEPXHOCTEN U CUCTEM MHKEHEPHOr0 000pya0-
BaHUs OOIIET0 UMYIIECTBA XKUJIOTO 3aHMs;

- MOJIb30BaTHCS COBPEMEHHBIM JUArHOCTUYECKUM OOOPYJOBaHUEM ISl BBISIB-
JICHUSI CKPBITBIX J1e(DEKTOB.

3HaTB:

-TpaBUJIa 1 HOPMbI TEXHHUECKOH dKCIUTyaTaIllH KUIHITHOTO (POoHa;

- o0s3aTeNnbHbIe 1M1 COONIOACHUS! CTaHIAPThl U HOPMATUBBI MPEJOCTABICHHUS
KWIAITHO-KOMMYHAJIBHBIX YCIIYT;

- OCHOBHOW TMOPSAOK MPOU3BOACTBEHHO-XO3AMCTBEHHON AESITENBbHOCTU IpHU
OCYIIECTBJICHUN TEXHUUECKON IKCILTyaTalllH;

- OCHOBHBIE METO/bl YCUJICHUS] KOHCTPYKIIHIA;

- OpPraHu3alvIo U MJIAHUPOBAHUE TEKYIEr0 PEMOHTa O0IIETO UMYIIIECTBA MHO-
TOKBapTUPHOTO JIOMA;

- HOPMAaTHUBHI MPOJIOJDKUTEIIEHOCTH TEKYIIETO PEMOHTA;

- IepeyeHb PadOT, OTHOCSIIMXCS K TEKYILIEMY PEMOHTY;

- IEPUOJUYHOCTH pabOT TEKYIEro PEMOHTA;

- OLICHKY KaueCTBa PEMOHTHO-CTPOUTENIbHBIX paldoT;

- METO/IbI U TEXHOJIOTHIO IPOBEACHHSI PEMOHTHBIX paloT;

- MCTOJBI BU3yaJIbHOI'O U HHCTPYMCHTAJIbHOT'O O6CJ'I€I[OB3HI/I$I;

- IIpaBujia TCXHUKHU 0e301acHOCTH IIpHU IIPOBECACHUHU O6CJIC,IIOB3.HI/II\/'I TCXHUYC-
CKOI'o0 COCTOsAHHA 3JICMCHTOB SHaHHﬁ;

- IHOJIOKCHHUEC 110 TCXHUYCCKOMY O6CJI€IIOB8,HI/IIO KHJIIBIX SHaHHﬁ.



KoppektupoBka omun6ok, ohopMIeHHE OTYETa BBIIOJIHAETCS 32 CUET BPEMEHH,
BBIJIENISIEMOTO Ha CAMOCTOSITENIbHYIO pabOTy CTYyACHTA.

B npouecce o0yueHnusi y cTyieHTOB (pOpMHUPYeTCS Cjaeayoinne nmpodeccu-
OHAJIbHbIC H 001IMe KOMIICTEHI[UN:

[IK 4.1 Opranu3oBbiBaTh pabOTy MO TEXHUYECKOW JKCIUIyaTallMd U PEKOH-
CTPYKIIMH CTPOUTENBHBIX OOBEKTOB

[1IK 4.2 BbINOJHATH MEPOIPUATHUS 10 TEXHUYECKOW 3KCIUTyaTallud KOHCTPYK-
U 1 MHKEHEPHOTO 000pYyI0BAaHUS 3aHHA

[IK 4.3 IlpuHuMaTh y4acTHE€ B JUArHOCTUKE TEXHUYECKOIO COCTOSIHUS KOH-
CTPYKTHMBHBIX 3JIEMEHTOB JKCILUIyaTUPYEMBIX 3JaHUM, B TOM YHUCJIE OTACIKUA BHYT-
PEHHUX U HapYXHBIX [TOBEPXHOCTEN KOHCTPYKTUBHBIX 3JIEMEHTOB 3KCILUTYaTUPYEMBIX
31aHUN

OK 1. BriOupats criocoOsbl pernieHus 3a1ad npodhecCuoHaNbHON 1EATEbHOCTH,
MIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2. OcymiecTBasiTh MOUCK, aHAJIN3 U UHTEpHpeTanuio uHGopManuu, Heoo-
XOJIMMOM JJi BBITIOJIHEHHS 33724 MPO(PECCUOHAIBHOMN AESITENbHOCTH.

OK 3. IInanupoBaTh U peasn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBLHOE U
JMYHOCTHOE PA3BUTHE

OK 4. PaboTtaTh B KOJUIEKTUBE U KOMaH/Ie, d()PEKTUBHO B3aUMOJICHCTBOBATD C
KOJUIEraMHU, PYKOBOJICTBOM, KJIMEHTaM

OK 5. OcyuiectBisiTb YCTHYIO M MTMCbMEHHYI0O KOMMYHHKAIIMIO HA TOCyaap-
CTBEHHOM $I3bIKE C YUETOM OCOOEHHOCTEMN COLUAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 6. [IposBIATE rpaJaHCKO-NIATPUOTUYECKYIO MO3ULHIO, TEMOHCTPUPOBATH
OCO3HaHHOE MMOBEJCHUE HAa OCHOBE O0IIEUEIOBEYECKUX IEHHOCTEN

OK 7. CopelicTBOBaTh COXPaHEHHUIO OKPYXKAIOIICH Cpeibl, pecypcocoepexe-
HUIO, 3P PEKTUBHO JIEHCTBOBATh B UPE3BbIUANHBIX CUTYaIUIX

OK 9. HMcnonb3oBaTh MHPOPMALMOHHBIE TEXHOJOTUH B MPOdhecCHOHATBHOU
NEeSTETBHOCTH.

2. MIEPEYEHBb IPAKTUYECKHUX 3AHATHI



Ne TeMbI

Bun, nazpanue

[Inanupye-

WM pas3- MBI€ Yachl Ha
U KpaTKO€ COJIep KaHue 3aJaHus
zena BBIIIOJIHEHUE

1 IIpakTuyeckoe 3anaTue Nel. PacueT OCHOBHBIX XapaKTEPUCTUK JIHC- 9
METYEPCKUX CITYXKO.

2 IIpakTnyeckoe 3ansaTue Ne2. OnpenerneHue U3Hoca KOHCTPYKTUBHOTO 5
3JIEMEHTA 3[aHUs.

3 IpakTnyeckoe 3anaTue Ne3. Onpenenenre CpoKOB CIIyKObI 34aHMSL. 2

4 IIpakTnyeckoe 3ausaTue Ne4.OnpenesieHue MEXPEMOHTHOTO TIepuoa. 2

3) IpakTnyeckoe 3anaTue NeS.OnpeneneHue BIaXHOCTU CTPOUTEIBHBIX 9
KOHCTPYKLUI U MaTE€pPUAIIOB.

6 IIpakTnyeckoe 3ansitue Ne6.licnpiTaHue U KOHTPOJIb KauecTBa OETOHA 4
HEpa3pyLIAOIINM METOJIOM.

7 IpakTnyeckoe 3anaTue Ne7. OnpeneneHue TEIO- U 3BYKOM3O0JIALIN- 4
OHHBIX CIIOCOOHOCTEH OTpaKIAIOIINX KOHCTPYKITUH.

8 IpakTnyeckoe 3anaTue Ne8. Onpenenenue aepopmaiy CTeH 2

9 IpakTnyeckoe 3ansatue Ne9. OnpeneneHye CTeNeH 3arHUBaHus KOH- 5
CTPYKLIUI

10 IIpakTnyeckoe 3anaTue Nel(. Onpenenenue aepopmanuu mepexpbi- 4
THM.

11 IIpakTnyeckoe 3ansitue Nell. OmpeneneHue MPOYHOCTU KpPETJICHUS 5
aHKepOB (hacaTHbIX CUCTEM

10 IIpakTuyeckoe 3ansaTue Nel2. OdopmieHrne JOKyMEHTAIMU IO pe- 5
3yJbTaTaM oOIIEro OCMOoTpa.

Hroro: 30




3. COAEP)KAHUE OTYHETA U TPEBOBAHUSA K EI'O O®OPMUJIE-
HUIO.

OT4eT Mo MPaKTUYECKUM 3aJIaHUSIM BBITIOJIHSETCS Ha JiucTtax Oymaru ¢opmara
A4 B cooTtBercTBUU ¢ AciicTByromumu cragaapramu (I'OCT). Bee otuersl cobupa-
I0TCSl B MANKy, UMEIOLIYI0 OOUINI TUTYJIBHBIN JIUCT (CM. PUIIOKEHUE A).

OTt4der BKJIIOYAET B ceOsl pas3felibl, OTpakarollue BCE ATarbl BHITOJIHEHUS (B
COOTBETCTBUH CO CTPYKTYpOW paboThl). Benyiei 1u1aKTHUYECKON LIENIbI0 BCEX MPE-
CTAaBJICHHBIX MPAKTHUECKUX 3aHATHH SBiIAeTCA (HOPMUPOBAHHE MPAKTHUYECKUX yMe-
HUI: TPOPECCUOHANBHBIX U YUEOHBIX.

»  TurynpHBIN JTHCT;

> OrnaBnieHue (Hymepalusi CKBO3Has);

> ®opmyaupoBKa podieMbl U UCX0IHAsE HHPopMalus (3a4aHue);

> [TosicHeHue K pelIeHHIO C UCII0JIb30BaHUEM MPO(HECCHOHATBHO JIEKCHKHU;

»  ID'paduueckas yacTb: IJIaHbI, CXEMBbI, YePTEXKH (BBITOIHIIOTCS Ha (op-
Mare A4 B maciTabax, COOTBETCTBYIOIIUX 3a/IaHUIO);

»  PacuerHast 4acTh: pe3yNibTaThl pelIeHUs 3a7ad, TaOIHIbI PacueTOB, Be-
JIOMOCTH BBIYMCIICHUM;

>  BrIBogpI, MosiCHEHUS NCTIOTHUTETIS;

> 3aKI0YEHUE NPENOJABATENsA, COCTABIEHHOE B COOTBETCTBUM C IPEJJIO-
KEHHBIMU KPUTEPUSIMH OLEHKH paOOTBHI.

Copeprkanue pacueTHO-TpadUYECKUX padOT COOTBETCTBYET MPAKTHUYECKUM 3a-
HATHUSAM, KOTOpbIe (POPMHUPYIOTCS U3 MOITAITHOTO pelIeHHs TPOoPEeCCHOHATBLHON CUTY-
AlMOHHOW 3a/1au, CTaHAAPTHO O(DOPMIIEHHOE pEIIeHHE KOTOPOW, SBISETCS OTYET-
HO pabOTOM.

Otyer BKIIIOYAET B ce0sl pa3zesibl, OTPaXKaIOLIUe BCE ITAIlbl BHIIOIHEHHS B COOT-
BETCTBUU CO CTPYKTYpOI pabOTHI.

I'padmueckas yactb ordera (CXeMbI, TaOIUIBI, TPA(UKN) BBITIOMHSIOTCS KapaH-

JalmoM € IPUMEHCHHUEM YCPTCIKHBIX MHCTPYMCHTOB.



IIpakTHyeckoe 3ansaTue Nel
Tema: «Pacdyer OCHOBHBIX XapaKTePUCTHK TUCHETYEPCKUX CIYXKO>

Heanb:
- Hayuwutbcsi paccUMTHIBATH OCHOBHBIC XapaKTEPUCTHKU JUCIIETUYEPCKHUX
CITY k0.

B pe3yabTare BBINOJHEHMS NPAKTHYeCKOro 3aHaTust Nel cTrygeHT H0J1-
JKeH:

3HaTh: Opraiu3alroOHHYIO CTPYKTYPY KCILTyaTallMOHHBIX PEMOHTHBIX CIYXKO

YMmerb: PaccuuThiBaTh KOJIMYECTBO pabOYMX B JUCHETUYEPCKUX M aBaApUHUHBIX
ClIy>k0ax ¢ y4eTOM KOJIMYECTBA OTKA30B MH)KEHEPHBIX CUCTEM

HOpH}IOK BBINNOJIHCHUA

1. Opranu3zannoHHas CTPYKTYpa SKCILTyaTallMOHHBIX U PEMOHTHBIX CITYXkKO0.

2. YnpaBieHue— IEHTPAIU30BAHHOE, ELEHTPATN30BaHHOE.

3. Henocpencreennas, JIMHEWHAas, (GyHKUIHOHAIbHAS, JIMHEWHO-
(yHKUIHOHATBHAS.(BBIUEPTUTH CXEMBI CTPYKTYD)

4. IlpaBa u o6s13anHOoCcTH TP 1 nepconana

5. Pacuer uncna pabo4ynx B TUCIIETYEPCKUX U aBapUMHBIX cilyk0ax(3anayal)

3apaua 1. B nqucrieryepckyro B TEYEHUU CMEHBI ITOCTYNAET B CPEJHEM LIECTh
3asiBOK Ha HEMCIPABHOCTH CAHUTAPHO-TEXHUYECKUX YCTPOMCTB: A = 6.

Pabouwnii - ciiecapp, HaXOAALIUICS IPU JUCTIETYEPCKON, MOKET YCTPAHUTD Ta-
KOT'0 pOJia HEUCTIPABHOCTH B T€UEHUE CMEHBI B 7 mpudopax: y = 7.

PaccunTtaTh: OCHOBHBIE XapaKTEPUCTUKU JAHHOU JTUCIIETYEPCKON CITyKObI?

CoBpeMeHHbIE >KWIble M OOIIECTBEHHBbIE 3JaHUS MPEACTABISAIOT COOOit
CJIOKHBIM KOMIUIEKC HWH)KEHEPHBIX COOpyX eHui. OpraHuzanus HX 3KCIUTyaTaluu
IIPEyCMaTPUBAET CIIEYIOIINE BOIPOCHI:

1. IlpoBeneHue MIaHOBO-MIPEAYNIPEAUTENLHBIX PEMOHTOB U HaNAJIKy 000py-
NOBaHUS;

2. OGecrieyeHue CBOEBPEMEHHOIO YCTpPaHEHHUS! BO3MOXKHBIX OTKAa30B MHKe-
HEPHBIX CUCTEM, 000PYIOBAHMS U KOHCTPYKIUMN 3/1aHUM.

B 3aBHCHMOCTH OT METOAOB JOCTH)KEHHUS MOCTAaBICHHOW 3a/Jaydl pa3inyaroT-
LEHTPAIN30BaHHOE M JEHEHTPATN30BaHHOCYNPABICHIE KOJUIEKTHBaMH (IOJpa3ze-
JICHUSIMHU ).

[lenTpanu3oBaHHOE yOpaBlieHHE 00JaAaeT BBICOKON 3((EKTUBHOCTHIO MpHU
MCIIOJIb30BaHUM MaTEPUAIBbHBIX M TPYAOBBIX PECYPCOB 3a CUET ONEepaTHBHOMN HX Iie-
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perpynnupoBku. Pa3BuTre IEHTPAaTN30BaHHBIX CHCTEM YIPAaBICHHS JODKHO obec-
MEYMBATHCA  CO3/IaHUEM  IICHTPOB, ONEpPAaTUBHOM  O0OpabOTKM W  Tepema-
yn.l{eHTpanu3oBaHHas cxema MOCTPOCHHUSI PEMOHTHO-IKCILTyaTallMOHHBIX CIIYyXO0 00-
Jier4aeT KOHIICHTPAIMIO MaTepUaIbHBIX U TPYAOBBIX PECYPCOB, 3HAUUTEIHHO CHUXKA-
€T OTPEOHOCTh B 3amacax MaTepuasioB, MallliH ¥ MEXaHU3MOB Ha BBIIIOJIHCHUE aBa-
PHUIHBIX M APYTUX HENpPeIBUICHHBIX paboT. OObeM 3amacHoro o0opyJJ0BaHUS U Ma-
TEPHUAJIOB, a TAKXKE YMCIIO PabOUMX JJISl YCTPAHCHUS BO3HUKAIOIIUX aBapUi U HEHC-
MPAaBHOCTEH — BEIMYMHBI CITydailHbIE W ONPENEISIFOTCS ABYMS TIapaMeTpaMu: Cpe/l-
HUM 3HAa4CHHWEM 4YHCIla MalliH, MaTepUAIOB U OOOPYAOBaHUS, a TaKXKe CPEIHUM
qrcioM pabounx qaHHOU crennaibHocTu.Koraa pecypcsl HeleUIUTHBI, 1IeIec000-
pa3HO MPHUMEHATH JCICHTPATM30BAHHYIO CHCTEMY YIPaBIICHHsS, HAllpUMeEp, B aBa-
PHUIHBIX cIy»0ax, KOTJa JeKypHBIA NUCHETYep cpa3y MOcie MOMYyYCHHS 3asiBKU O
HEHCIIPAaBHOCTH HJIM aBapUU NMPUHUMAET PELICHHE U BBIChUIACT OpHUraay IJis BOCCTa-
HOBJIEHUS] pa0OTOCIIOCOOHOCTH AIIEMEHTA 3/1aHHS WIIK UHKEHEPHOU CHCTEMBI.

Bunsl ctpykTyp
Briensercss yeTblpe OCHOBHBIX THIIA CTPYKTYP YHpPaBJICHUS, TPUMEHSIEMBIX

[IPY OPTAaHU3AIMOHHOM IMOCTPOCHUH PEMOHTHO-IKCILTYaTaI[MOHHBIX CITYXO:

— HETOCPECTBEHHOE YIPaBJICEHHE, KOT/Ia PYKOBOIUTENIb OTHAET pacmopsi-
KEHHS HETIOCPEICTBEHHO KAXKIOMY HCTIOTHUTEIIIO;

— JIMHEWHAas CTPYKTypa;

— (QyHKIIMOHAIbHAS CTPYKTYPA;

— JMHENHO-(QYHKIMOHAJIbHAs CTPYKTYpa.

Jlis paccMOTpeHHs KOHKPETHBIX BOIPOCOB OpraHU3aluy JUCHETYEPCKUX
CIIy0 HE0OXOMMO MMOHUMATh CMBICIT JIBYX TEPMHUHOB: «TpeOOBaHUE Ha 00CTyKHUBa-
HUE» U «KaHaJl 00CITy>KUBaHUS.

[Tox TpeboBaHMEM Ha OOCITYMBAaHHUE MOHUMAIOT NOTPEOHOCTh B OOCITY>KHBa-
HUU KaKOro-Jn0o »jieMeHTa 31anusl. YacTo B 3TOM K€ CMbICIIEe ynoTpeOaseTcs: Tep-
MUH «OTKa3 3JIEMEHTa», €CJIM 3TO CBS3aHO C HEOOXOAMMOCTBIO MPOBEACHHS HEKOTO-
PBIX MEpPONPUATUI MO BOCCTAHOBJICHHIO €ro paboTocrnocoOHocTr. MHOrAa st atux
1esne ynorpeOsioT TEPMUH «3asBKaY.

Kananamu o0ciyKMBaHHS Ha3bIBAIOT TEXHUYECKUE CPEJCTBA WJIM MPOU3BOJ-
CTBEHHBIN MepcoHal, BRIMOJHAOMKE GyHKUUUA oOcimykuBaHus. OOCIyKMBaHHUE 3a-
KJIFOYAETCSl B BBITIOJIHEHUU MEPOIPHUATHM, 00eCreunBarommux 0e30TKa3HyK padoTy
AJIEMEHTA, BKIJIIOYas YCTPAHEHHWE BO3HHUKAIONIMX HewcrpaBHOcTeld. OOBEM 3THUX Me-
pONpUATHIA B MpeAenax KaxJa0W MHKEHEPHOW CHUCTEMBbl 3/1aHus, Mpubopa WM KOH-
CTpyKuuu Ooyiee WM MeHee onHOpojaeH. [losToMy 3amaya nuUCHETYEPCKOTro 00CITy-
’KUBAHUS JOJDKHA B KOHEYHOM UTOTE OBITh CBEICHA K BBIIMOJIHEHUIO MEPOTIPUSATHI 110
YAOBJIETBOPEHUIO TTOCTYMAIOIINX TPeOOBaHMIA TaKUM 00pa3oM, 4TOObI N30exkaTh 00-
pa3oBaHUs OYEPEIU UM CBECTH IPOJOJDKUTENBHOCTh NIPEObIBAaHUS B HEW K Ompese-
JIEHHBIM 3apaHee 3aJaHHbIM HopMaTHBaM. Takas 3ajauda pelaercsl ImyTeM BblOopa
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HanOoJiee PaMOHAIBHOIO KOJIMYECTBA KAHAJIOB OOCITYXWUBAHUS M, €CIIA HMEETCS
BO3MO>XHOCTbh, TIOBBIIICHUSI HHTEHCUBHOCTH BBIMOJTHEHUN TpeboBaHuil. Obmas cxe-
Ma JUCIETYEPCKOU CIYyKObl B KUJIMIIHO-IKCILTyaTallHOHHOW OpraHU3allui Mpe-
CTaBJI€Ha Ha pucyHke 1

1 3
T 52 ¢
O O oé}o‘ i T 4
oo 1.0 8T
i %o 4

Pucynok 1 -Cxema nucnieruepckoit cimysx0b1 2KOK
1 - BXOJSIIMI OTOK 3as1BOK; 2 - 04epe/ib;3 - KaHaIbl 00CTyKUBaHUs;4 - BBIXO-
JISAIIUHN OTOK.

Ouepenlb BO3HUKAET, €CIIU:

- MPOITYCKHAs CIOCOOHOCTh KaHAJIOB OOCTY>KHBaHHUS HE COOTBETCTBYET
KOJIMYECTBY MOCTYTAOIINX TPEOOBAHMIA,

- TpeOOBaHMsI TTOCTYIAIOT HeperyssipHo. Ecnu Obl TpeOoBaHMS MOCTyMmalu
cTporo 1o rpaduky, To 00pa3oBaHUE OYEPEIN MOKHO OBLIO ObI HCKIIOYHMTH 3a CUET
oOcy>KUBaHUS TOCTYMNAIONIUX 3asBOK MO TOMY ke rpaduky. B meiicTBuTenpbHOCTH
e MOCTYIUIEHHE TpeOOBaHNN 00YCIIOBIEHO MHOKECTBOM (DAKTOPOB, KaXAbIA U3 KO-
TOPBIX B OTJACIHHOCTH OKA3bIBACT HE3HAYMTEIILHOE BIMSHHUE HA PEXKUM MOCTYIIICHUS
3as1BOK.

[TpuHUMas1, cpeHUEe BEIMYMHBI, XapaKTEPHU3YIOIINE TUCTIETIYCPCKYIO CHCTEMY,
MOYXHO OOCCIEYHTh TaKHWE YCJOBHS, YTO TPOIYCKHAs CIHOCOOHOCTh KaHAJIOB W
Harpy3ka Ha CHUCTEMY B IIMPOKOM BPEMEHHOM WHTEPBAJEC COOTBETCTBYIOT JIPYT JIPY-
ry.

B pacuerax yumThIBaeTCS MPOAOHKUTEIBHOCTH BBITIOJIHEHUS 3asSBOK B COOT-
BETCTBHH C TpeOoBaHUsAMHU [IpaBHII 1 HOPM TEXHUUECKOW IKCIUTyaTaI[uH YKHITHIITHOTO
donma.

JI1st coCTaBICHHSI MaTEMaTHYECKON MOJICITH TUCTIETYEPCKOTO OOCITYKUBAaHUS B
KOKax npruHUMArOTCs CIENYOINE YCIOBHUS:

1) BeposiTHOCTH Pk 3aBHCHUT OT MPOIOKUTETLHOCTH UHTEPBAIA t M HE 3aBUCUT
OT HaYaJIbHOTO MOMEHTA OTCYETa BPEMECHH,

2) MOMEHTHI NOCTYILICHHUSI 3asiBOK HE 3aBUCST APYT OT JIPYra;

3) nBe 3asBKM WM O0Jiee OJTHOBPEMEHHO (€CIU MPHUHATH Majble TPOMEXKYTKU
BpPEMEHHU t HE MOCTYNAIOT;

4) cuctema MOCTYIJICHUS 3aBOK HAXOAUTCS B YCTAHOBUBILIEMCS PEXKUME;
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5) MOTOK 3asBOK HE OTPaHMYEH MO KOJUYECTBY 3aKa30B, a JJIUTEIBHOCTH 00-
CIIYy’KWBAHUs XapaKTEPU3YETCS CIEAYIOIEN MATEMAaTUYECKOU 3aBUCUMOCTBIO:

F(t)y=1-¢&¥ (1)

r7ie,y - UHTEHCUBHOCTD BBIIIOJHEHUS 3asiBOK (IPOU3BOAUTENBLHOCTh TPYya I10
BBINIOJIHEHHUIO 3asIBOK), KOTOpasl OMNPEIENseTcs MO CTaTUCTUYECKUM JaHHBIM Kak
CpeqHee 3HAUYCHHE MPOU3BOAUTEIHLHOCTUA TPYAA IO BBIIOJHEHHUIO MOCTYIUICHUS 3a-
SBOK HE MEHEE UYeM 3a MECHII.

B ycnoBusix aucneTdyepckux CiykO0 >KHIMITHO-IKCILTYyaTal[MOHHBIX KOHTOP Ha
KaX/Ibli BUJI pa0OT B 3aBUCUMOCTH OT MHTEHCUBHOCTHU MOCTYIIJICHUS 3as1BOK A U MH-
TEHCUBHOCTH UX BBIIIOJIHEHUSI A Ha3HAYAETCsl KOJIMYECTBO pabouux B CMEHY S. DTO
KOJIMYECTBO JOJKHO 00€CreurBaTh BBIIIOJHEHUE TPEOOBAHUN B MUHUMAJIBHO JI0IY-
CTUMBIE CPOKH, COOTBETCTBYIOILIME YTBEPKICHHBIM HOPMATHBAM.

[TpakTHdeckne pacdeTbl OCHOBHBIX XapaKTEPUCTUK AUCIIETYCPCKUX CIIYKO
BBITIOJTHSACTCS JIJIs IBYX CIy4aeB:

1) npu onHOM paboyeM B JUCHETUYEPCKOU ciyx0e S = | - olHOKaHalbHas CH-
cTeMa;

2) mpu nByXx u Oonee pabouumx S> 2 B AHCHETYEPCKON CIy)Oe —
MHOTOKaHaJIbHas CUCTEMA.

Jli1s pacueToB HEOOXOAUMO 3HATH!

- cpellHee KOJMYECTBO MOCTYMNAIOUIMX 3as8BOK 32 €IMHUILY BPEMEHH (32 cMe-
HY) -A;

- CPEIHIOI0 MPOU3BOAUTEIHHOCTh Pab0UYNX MO YCTPAaHEHUIO HEUCIIPaBHOCTEH
3a Ty K€ eIMHUILy BpEMEHU-Y;

- CPEIHIOIO 3arpy3Ky CUCTEMBI:

p= My (2)

r7i€, A - HHTEHCUBHOCTh MOCTYIUICHHS 3asIBOK;
Y - UHTEHCUBHOCTbD BBIIIOJIHEHUS 3aIBOK;
KonudecTBo pabounx B TUCTIETUYEPCKOM OMPEACISICTCS U3 YCIOBUS:

S-p>0 (3)

PacueT OCHOBHBIX XapaKTEPHUCTHK JUCTIETICPCKUX CIIY>KO Mpu 0HOM pabodem
B TUCIIETYEPCKOU MPOU3BOIUTCS TIO CAEAYIOMUM (POopMyITam:

- BEPOSITHOCTh TOTO, YTO pabounii OyJeT CBOOOJECH OT BBIMOJHEHUS 3asiBOK
Po:
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Po=1-p, (4)

- BEpOSITHOCTh TOTO, UTO B cucTeMe OyzAeT paBHO Kk 3asBok Py

Py = pk(1 - p), (5)

- CPpCAHCC KOJINYICCTBO 3as4BOK B I[I/ICHCT‘-IepCKOI\/'I CJIy}K6e k:

k=p/(1-p), (6)

- CpelIHEE KOJIMYECTBO 3aABOK, 0KUIAIOIINX BBIITOIHEHUS (B OUEPEIN) V!
Vo =1/(1-p), (7)

- BEPOATHOCTh 0Opa3zoBaHus ouepenau Pi>1 (3asgBok B cucteme OOJbIIE O/
Hol: k>1):

P>1 = p?, (8)

- CpeaHee BpeMs 0XKUJIaHUS O:

o =p/y(1 - p); 9)

- BEPOSITHOCTh TOTO, YTO B IUCTIETYEPCKOM OYyIeT HaXOAUTHCS OOJIbIIIE 3a]1aH-
HOT'OKOJINYECTBA 3asiBOK Pi>n:

Pi>n= pn+l; (10)

- cpeqHee BpeMs IpeObIBaHUE 3asIBOK B CUCTEME:

t=h+1/7, (11)

Ilpumep 1. B mucneTuepckyro B TEYEHHU CMEHBI IOCTYMAET B CPEJHEM TPH 3asIBKU HA
HEUCIPABHOCTH CAHUTAPHO-TEXHUYECKUX YCTPOMCTB: A = 3.

Pabounii - cnecapb, HaXOIAMIMUKICS TPU AUCTIETYEPCKOM, MOKET YCTPAHUTh TAKOTO pojia
HEHMCIIPABHOCTH B TEUEHUH CMEHBI B UEThIpEX mpuodopax: y = 4.

Paccuutath: OCHOBHBIE XapaKTEPUCTHKH JAHHOW UCTIETYEPCKOM CITyKOBI?

Pewenue:

® CpeIHAs 3arpy3Ka CUCTEMBI:
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p=My=3/4=0.75

® KOIMYECTBO pabOuMX B AUCTIETUEPCKOM:
S-p>0

® BEPOATHOCTH CBOOOJIBI PA00YETO OT BHITIOTHEHHS 3asBKH:
Po=1-p=1-0,75=0.25

® BEPOSTHOCTH TOTO, YTO B CHCTEME OY/ET POBHO 3 3asIBKH '
Pc=p(1-p)=0,75°(1-0,75)=0,1

® CpPCAHEC KOJIUICCTBO 3as4BOK B I[HCHCT‘-ICpCKOfI:
k =p/(1-p) =0,75/(1-0.75) = 3

® (CpE€OHEEC KOMYCCTBO 3a4BOK, 0OKUIAIOIINX BBIITOJHCHUSA.

vo=1/(1-p) = 1/(1-0,75) = 4

® BCPOATHOCTDH O6p330BaHI/IH oqepez[I/I:
Pio1 = p? = 0,75%= 0,56

® CpeaHee BpeMs OKUIaHUS:
@ = p/y(1 - p) = 0,75/ 4(1-0,75) = 0,75x60=45'

® BCPOATHOCTDH OOJIBIIIETO KOJMYECTBA 3aBOK.
Pion= p™=0,75%1=0,3

® CpejHee BpeMs BBITIOJTHEHHS 3asSBKU WK TIPEOBIBAHUS B CHCTEME!
t=0+1/y=0,75+% = 1uac

IIpakTH4yeckoe 3ansitue Ne2
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Tema: «Onpenenenue GU3MYECKOro U3HOCA KOHCTPYKTHMBHOI'O JJIEMEHTA
30aHUD)

Heanb:
-Hayuuts Meromuke omnpeneneHus (PU3HNYECKOr0 HM3HOCA KOHCTPYKTHBHOIO
AJIEMEHTA.

B pe3yabTare BBINOJHEHHS NPAKTHYECKOro 3aHATHS Ne2 CTyHeHT H0J1-
JKeH:

3HaTh: MeToapl onpeneneHuss (PU3NYECKOr0 M3HOCA KOHCTPYKTHUBHOIO 3Jie-
MEHTa

Ymersb: [lo HOpMaTUBHBIM JTOKYMEHTaM, 3Hasi (OPMYJIbl, pACCUUTHIBATH (PaK-
TUYECKUN N3HOC KOHCTPYKLUU

HOpHI[OK BbINOJIHCHHUA 3aJaHUA:

1. BeruepTuTh TaOMUIy U 3alI0JIHUTh B COOTBETCTBUH C pe3yibTaTaMu oOce-
JIOBaHUS

2. Onpeaenutsb GU3NIECKUN U3HOC OTACIBHO MO y4acTKam

3. Onpenenuth GU3HUESCKUNA U3HOC CTEH

4. BeINOJHUTE ONMCAHUE PELICHUS 3a]1aHUs

3ananue 1.

[Ipu o6GCIEeI0BaHUM JIEPEBIHHBIX COOPHO-IIUTOBBIX CTeHS=256M? BBIABIICHBI
CIeAYIOIIUE TPU3HAKYA U3HOCA!

1 yuacTokS;=12M? — UCKpHUBIICHHE IMHHMHU IOKOJS, INEAM MEXKTY LIUTAMH,
THWIh B OTACIIBHBIX MECTaX, MEPEeKoC IMUTOB MecTamu. [IoBpekaeHns Ha TUIOIIaan
oko0 30 %;

2 y4acTOKS;=5M>— 3aMETHOE MCKPUBIECHME LIOKOJS, THHJIU U JPYrHX HOBpE-
KJICHUU HET;

3 yuacTtok S3=8,4M>— mienu MexXIy LMIMTAMM, HOBPEXKICHHE APEBECUHBI THU-
710 Ha mromanu 10 30 %.

OnpenenuTs GU3NIECKUH U3HOC KAKIOTO Y4acTKa COOPHO-IITUTOBBIX CTCH?

3aganmue 2.

IIpu oGcneoBaHUM CTEH PyONIeHBIX U3 OpeBeH S=428,3M? BHIABIEHBI ClIETY-
IOLIUE MPU3HAKH U3HOCA!

1 yuacTokS;=9,6M?> - HapylleHHE KOHONATKH, PACTPECKUBAHUE IPEBECHHEI
BEHIIOB,TOBpeXAeHUA Ha momaau a0 10%:;
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2 yuacTokS;=32,3M? - Cieibl YBIAXKHEHHMS M THWIM HA YPOBHE HIDKHETO
OKJIQJIHOTO BEHIIA, Y KapHHU3a U MOJI OKOHHBIMU MTPOEMaMHU; TOBPEXKAEHUS Ha ILIOIIA-
1 110 20%:;

3 yuacTok S3=42,8M%- MCKpHMBJIEHHE FOPH3OHTANBHBIX JMHMI (acana; noBpe-
knenud Ha mromanu q1o 20%.

Onpenenuts HU3NUIECKUN U3HOC CTEH pYyOJICHHBIX U3 OpeBeH?

3aganue 3.

[Ipu oOcnenoBaHuM NEPeKpHITUS S=49M? BBISABJIEHBI CIECAYIOIIUE NPH3HAKH
U3HOCA:

1 yuacTokS;=6,2M* TpemmHbl B IMTax(ycaJO4HbIE WIM BAOJL Pabodero
poJeTa);

2yuacTokS,=11,2M% - TpelMHBl B IUIMTAX IONEPEK paboyuero mpojera WM
MHO>KECTBEHHBIE YCaJOUHBIE;

3yuacTokS3=2,1M?- TpemMHEL, MPOrubHI, CIeAbl NPOTEYEK UM IIPOMEP3aHHil B
MeCTax MPUMBIKAHUI K HApYKHBIM CTEHAM;

4 yuacTokS4=4,5M>- TPEIMHBI B MECTAX IPUMBIKAHUN K CTEHAM.

Onpenenuts GU3NUECKUN N3HOC KENE300€TOHHBIX TUTUT HEPEKPHITUS?

3ananue 4.

IIpu o0Ocne0BaHNH I10JIOB u3 KEpaMHU4YECKOU TUIATKU
S=25M’BBISBIEHOOTCYTCTBHE OTAENIBHBIX IUIMTOK M MECTAMH HX OTCTABaHME Ha
wromany 43 % oT Bcel OCMOTPEHHOM TWIOmaan noJjia. @u3n4eckuii U3HOC y4acTKa

rona?
IIpumep TadaUIbI
Ne [Tpu3Haku gedeKTOB ®dusnueckuit | Pi/Pk | ®usnueckuit n3HOC
v H3HOC T10 o
q. vyacTka, %
BCH, % Y ’

Hroro:

@u3nyecKuii M3HOC — BEIMYMHA, XapaKTEpHU3yIoUash CTENEeHb YXYAIICHHS
TEXHUYECKUX U CBSI3aHHBIX C HUMHU JAPYTHX SKCIUTyaTallMOHHBIX MMOKAa3aTeseil 31aHus
Ha OIPEIEIEHHbII MOMEHT BPEMEHH, B PE3YyJIbTATE YErO MPOUCXOIUT CHUKEHUE CTO-
MMOCTH KOHCTPYKLIMH 34aHUS.

[TpoueHT M3HOCA 3aHMI OMPENESIOT M0 CPOKAM CITY>KOBI 3AaHUN WU (HaKTH-
YECKOMY COCTOSIHUIO KOHCTPYKUMH: QyHIaMEHTY, CTEHAM, [IEPEropoiKam, NepeKpbl-

15




TUSM, KpBIIIaM, KPOBJE, M0JIaM, OKOHHBIM M JABEPHBIM MPOEMaM, OTJEIKE U CUCTEM
WHXEHEPHOTO 000pyA0BaHMUS.

OU3NYECKU U3HOC OTICIBbHBIX KOHCTPYKLHM, 3JIEMEHTOB, CUCTEM WU HX
Y4acTKOB CJIAyeT OLICHHBATh IMyTeM CPaBHEHHS IMPU3HAKOB (DU3WYECKOTO H3HOCA,
BBISIBJICHHBIX B PE3yJIbTaTe BU3YaJIbHOI'O U MHCTPYMEHTAIBHOTO O00CJICIOBAHUS, C UX
3HAYCHUSMH, MpUBeAeHHbIMU B Tabnuiax BCH 53-86p.

BriOop 3HaueHUss W3 MHTEpBaja IMokKa3zareled (U3UYeCKOoro U3HOCa CIeayeT
MIPOBOAUTH B COOTBETCTBUU CO CJICAYIOIINMU MTPaBUIIAMMU:

- €CJIM KOHCTPYKIIUS, SJIEMEHT, CUCTEMA WJIM YYaCTOK UMEET BCE MPU3HAKU U3-
HOCa, COOTBETCTBYIOIIHME OMPEICICHHOMY MHTEPBAITY €r0 3HAYCHUH, TO (PU3NUSCKHMA
M3HOC CJIeIyeT MPUHUMATh PaBHBIM BEpXHEW IpaHuUlle HUHTEPBAJA;

- €CJIM B KOHCTPYKIIMU, DJIEMEHTE, CUCTEME WJIM YYacCTKE BBISBIEH TOJBKO
OJINH M3 HECKOJIBKHX IMPU3HAKOB M3HOCA, TO (DM3NUYECKUN M3HOC ClIeIyeT MPUHUMATD
PaBHBIM HMO)KHEW IpaHUIIEC UHTEPBAJa;

- €CJId B KOHCTPYKIIUU, DJIEMEHTE, CUCTEME WJIM YYaCTKE BBISBICHO HECKOJIBKO
MPU3HAKOB M3HOCA, TO (PU3NUECKUN U3HOC KOHCTPYKIIMM 3JIEMEHTA, CUCTEMbI WIIH UX
Y4aCTKOB CJEAyeT MPUHUMATh [0 UHTEPHOJAINN B 3aBUCUMOCTH OT Pa3MepOB WU
XapakTepa UMEIOIIMNXCS MTOBPEXKICHUN;

- YUCJICHHBIC 3HAYCHUS (PU3UICCKOT0 U3HOCA CIEAYET OKPYIJIATh: ISl OTACIb-
HBbIX YYaCTKOB KOHCTPYKIHUM, 3J€MEHTOB U cucteM — A0 10 %, nns KOHCTpyKIui,
3JIEMEHTOB U CUCTEM — 110 5 %, nist 31anus B 11eyioM — 110 1 %.

IIpakTHueckoe 3ansaTue Ne3
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Tema: «OnpenesieHue CPOKOB CIYKObI 3AAHUS»

Heasb:
-3aKpenuTh TEOPETUUYECKUI MaTepral Mo TeMe, IPUOJIU3UB €T0 K MPAKTUKE.
-Hayuuthcst MeTOIMKE OTIPEICIICHHUS] CPOKOB CITY>KOBI 3/TaHMS.

B pe3yabTare BbINOJHEHHS] NMPAKTHYECKOr0 3aHATHA Ne3 CTyaeHT J0J1-
JKEeH:

3HaTh: MeToapl onpeie]IeHUs] CpoKa CITy>KObI 3/1aHUs

Ymerb: [lonb3ysachk pesynbraramu 0OCIeOBaHUS 3MaHUS U HOPMATHBHBIMHU
JTOKyMEHTaMHU, OTIPEACIIATh CPOK CITYXKOBI 3TaHMUS.

HcxoaHble JaHHBbIE:
[TacniopT 31aHUsA

IHopsiiok BbINMOJIHEHUST PadOTHI:
1. OnpenenuTh KalUTAIBHOCTh 3/1aHKS, HOPMATUBHBIM CPOK CITY>KOBbI 371a-

HUS, UCTIOJNB3Ys Tabnuiy 1;

Tabnuua 1-KanuranbHOCTh, 00N CPOK CITYKOBbI

Cpoxk ciy>x0bl 311a-

['pynna 3nanuii (Kuisle 37aHNU) -
2

|. Kamennble ocobokanuTanbHble:()yHIaMEHThl KAMEHHBIE U OETOHHBIE,
CTEHbl KaMEHHBI€ (TIpY TOJIIMHE 3 KUPIHUYA) U KPYITHOOJIOUHBIE; 150
MEPEKPBITHUS JKEJIe300€TOHHbIE

Il. KameHHble OOBIKHOBEHHBIE:(DYHAAMEHTbl KaMEHHbIE (KUPIHUYHBIE MpPU
TOJILIMHE CTeHBI 2-2,5 KUpIHYa),KpyMHOOIOUHbIE U KPYTHONAHEIbHbIE; 195
MEPEKPBITUS KeNe300€TOHHBIE, CMEIIaHHbIE M KaMEHHBIE CBOJIBI 110 METall-
JIMYECKUM Oankam

I1l. Kamennsie o0neryenHbie: pyH1aMEeHThl KAMEHHbIE U OETOHHBIE;
CTEHBbI O0JIETYEHHOH, KJIaJIK1 U3 KUpIINYa, IUIAKOOJIOKOB U PaKYIIEeUHUKA; 100

MEPEKPLITUA ACPEBAHHBIC, JKeJIe300€TOHHBIEC WM KaMEHHBIC CBOJBI 110 MC-
TAIUNIMYECKUM OaJIkaM

IV. [lepeBsinable pyOsieHble U Opycuarble, CMELIaHHbIE U  CBHIPLO-
Bble:(DyH/IaMEHTHI JICHTOUHBIE OyTOBBIC;CTEHBI PyOJieHble, OpycuaTbie, cMe- 50
IIaHHBIC (KUPITUYHBIC U IEPEBSHHBIC, CHIPIIOBBIE );IIEPEKPBITHS JCPEBIHHBIC

2. Onpenenuts GU3NUECKUN U3HOC 3/1aHUS 10 CPOKY CITYKOBI;

17




s onpeneneHus GU3NYECKOr0 M3HOCA MO CPOKY CIYKObI HEOOXOAUMO HC-

MOJIH30BaTh (HOPMYITY:

D=Ty/T.x100(%)

rae, Tg — hakTruecknii cpok ciayxObl, roz;
Ty — HOPMaTUBHBIN CPOK CITY)KOBI, TOJI.

(12)

3. Ha ocHOBe MCXOAHBIX AaHHBIX ONPEACTUTh (PUINYECKUN H3HOC KOH-

CTPYKTHUBHBIX 2JICMCHTOB 3/1aHW, 3aI10JIHUB T216J'II/II_[y 2,

Tabmuma 2 - Pacder ¢pu3uveckoro u3Hoca 31aHus

KoHCTpyKTHUBHBIE 3JIEMEHTHI

VY nenpHas CTOUMOCTD

CreneHs u3HoCa

Cpennen3BenieHHas

31aHUS KOHCTPYKTHBHOTO 3JIe- KOHCTPYKTHUB- | CTCIICHb (PU3UICCKO-
MeHTa Yi, % OT BoccTa- | HBIX AJIEMCHTOB ro M3HOCA 3JaHus
HOBHTEJIBHOW CTOMMOCTH Di, % Vi-®;i /100
(BC) 3nanus
1 2 3 4

1. DyHIaMEHTBI 11
2. CreHbl 19
3. [Teperopoaku 7
4. ITepexpbrTs 13
5. Kpsima 2
6. Kpogst 1
7. [Toasr 6
8. OkHa 5
9. [Bepu 6
10. OTaenoyHbie MOKPHI- 9
THS
11. LlenTpanbHOE OTOILIE- 2,8
HHE
12. XomoxHoe BOAOCHA0- 0,5
KEHUE
13. ["opstuee BomocHaOXe- 4.5
HHE
14. Kananusanms 2
15.  DnekTpoobopymoBaHUE 3,5
16.  Ilpouue 37€MEHTHI:
-JIECTHHIIBI
-0aJIKOHBI
-0CTaJIbHOC

Hroro: 100

IIpumeyanue:

1. I'pacda 2 3anonHsETCS B COOTBETCTBUU C MHCTPYKIUSAMU DenepaabHOro areHTCTBa
10 CTPOUTEIBCTBY U JKUIMIIHO-KOMMYHaJIbHOMY X03s1iicTBY (PoccTpost PD).
2. I'pada 3 3anomnHsieTcs B COOTBETCTBUU C BAPUAHTOM 3aJJaHMsL.

Tabmuma 3 — UcxonHble TaHHBIC JI pacdyeTa
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KoncTpykTuBHBIE 3J1€-

o/ - 1 BapuanT |2 BapuanT |3 BapuaHT |4 BapuaHT |5 BapuaHT |6 BapuaHT
1 DyHTaMEHTBI 35% 41% 40% 20% 43% 37%
2 CreHbl 27% 35% 28% 37% 33% 17%
3 [Teperoponku 20% 29% 38% 41%) 17% 23%
4 IlepexpbrTus 45% 34% 43%o0 27% 37% 28%0
5 JlecTHULIBI 11% 43% 20% 38% 25% 41%
6 Kppiia 11% 28% 17% 43% 43% 60%
7 Kpogis 48% 62% 75% 12% 21% 52%
8 ITossr 12% 23% 33% 43% 54% 15%
9 OxHa 23% 17% 27% 13% 22% 73%
10 Bepu 34% 28% 48% 24% 36% 35%
11 Otneinka cTeH 22% 31% 39% 32% 64% 44%
Cucrema
12 rOpsiYero 46% 33% 25% 17% 21% 32%
BOJIOCHAOKEHUSA
Cucrema
13 XOJIOJTHOTO 17% 51% 61% 54% 65% 7%
BOJIOCHAOKEHUSA
Cucrema
14 LEHTPaIbHOTO 28% 12% 44% 17% 28% 38%
OTOTUICHUS
15 Cuerema 39% 23% 8% 71% 12% 24%
KaHAJIN3aIun
Cucrema
16 AIIEKTPOOOOpY- 41% 34% 47% 32% 17% 34%
JIOBaHUS

4.1IpoaHanu3upoBaTh U3HOC 1O Tabiuie 4, 1aTh OOIIYI0 XapaKTePUCTHKY TeX-

HHUYCCKOI'O COCTOSAHUA KWUJIOIO 34aHUs, YCTAHOBUTDH IIEPBOOYCPCIAHBIC MCPOIIPHUATHA

10 BOCCTAaHOBJICHUIO 3JIEMEHTOB 3/1aHui, ucnosb3yst BCH 53-86 (p)

Ta6Jmua 4 - pryrIHeHHa}I mKajia OoIpCACICHUA TCXHHUYCCKOI'O COCTOAHUA 3JaHUA

M0 BETMYMHE (PU3UIECKOTO U3HOCA
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dusnueckuii
HU3HOC 37a-
HuA, %

TexHnueckoe cocTos-
HUE 3TaHU

OO1m1ast XxapaKTepUCTHKA TEXHU-
YECKOTO COCTOSIHHS JKUJIOTO 3/IaHUS

CroumocTs pe-
MoHTa, % ot BC

0-20

xoporiee

[MoBpexnennii u  nedopmaruit
HET; UMEIOTCS OTHAENbHbIE (YCTpaHH-
MBbIE TPU TEKYIIEM PEMOHTE) MEJIKHE
ne(eKThl, He BIUSIOIMINE Ha DKCILTya-
TallUOHHBIC Ka4yecTBa KOHCTPYKTHB-
HOT'O 3JICMCHTA

0-11

21-40

YAOBJICTBOPHUTECIBHOC

KanuransHelii peMOHT INPOU3BO-
JUTCS Ha OTHENbHBIX Yy4acTKax, UMe-
IOIIUX OTHOCHUTEJIBHO ITOBBIIICHHBIN
U3HOC

12-36

41-60

HCYOOBJICTBOPUTCIIBHOC

KoHcTpykTUBHBIE 3JIEMEHTHI B
L[EJIOM MPUTOAHBI ISl IKCIUTYaTalllH,
HO TpeOyIOT HEKOTOPOTO KamuTalbHO-
ro peMoOHTa, KOTOphI Hauboisee Iie-
necoobpazeH MMEHHO Ha JaHHOW cTa-
TTIU

38-90

61-80

BETXOC

Okcmlyarauus KOHCTPYKTHUBHBIX
JJIEMEHTOB BO3MOXXHA JIMIIb IIPH
YCIIOBHM 3HAYUTEIBHOIO KalIUTAJIBHO-
IO PeMOHTa

93-120

Bonee 80

HETOJHOC

ABapuifHOE COCTOSHHE HECYIIHX
KOHCTPYKTHUBHBIX JJIEMEHTOB, a HEHE-
CymMx — BecbMa BeTxoe. KoHCTpyk-
TUBHBIE HJIEMEHTbl OIPAaHUYEHHO BbI-
MOJHAOT CBOM (DYHKIMM (JIMIIb MpPU
MIPOBEJICHUU OXPAaHHBIX MEpOIIPHsI-
tui). Yacto TpeOyeTcst monHas 3ame-
Ha KOHCTPYKTHBHBIX YJIEMEHTOB.
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IIpakTHuyeckoe 3ansaTue Ned

Tema: «OnpeneneHue Me;KPEMOHTHOI'O IEPUOAA»

Heas:
- Hayuurtscst onpeaensiTh MeKPEMOHTHBIN MEPUO]] KOHCTPYKTUBHOIO SJIEMEHTA
3/1aHUS 10 JAaHHBIM HATYpPHBIX 00CJIeI0BaHUI BEIOOPKU KOHCTPYKTHBHBIX 3JIEMEHTOB.

B pe3yabTare BbINOJIHEHHS] NMPAKTHYECKOT0 3aHATHA Ned CTyIeHT J0J1-
JKeH:

3HaTtb: MeToabl OpraHu3ali TEXHUYECKOT0 0OCTYKUBAHUS U PEMOHTA.

Ymerb: BbruncisTh ycpeqHEHHbIE 3HAUYEHHSI CPOKOB CIY:KObl KOHCTPYKIIMN
METOJOM MaTEMAaTU4YECKON CTaTUCTKHU.

HcxoaHble JaHHbIE:

WcxoaHbie JaHHBIE 71 PEIICHUsST 3aJadyd NPUHUMAIOTCS HAa OCHOBE HCXOJ-
HBIX JIaHHBIX IPUMEpa PEIICHUS, TP 3TOM K KaKJI0M udpe CTpOKH:

Xi - HeOOXO0IMMO TPHUOABUTH YKCIIO, COOTBETCTBYIOIICE MPEIIOCISTHEH (-
pe mudpa, a Kk Kaxaou 1udpe CTpoKH;

MI - 9KCII0, COOTBETCTBYIONIEE MOCeaHeH 1udpe.

rae, Mi - 9uciio 00CIeI0BaHHBIX DJIEMEHTOB, IIT.

Xi - 00lIee 4KCI0 JIEMEHTOB  37[aHUs TOJ00HOIO THIIA.

Ycnosue 3a0auu:

OHpeIIGJ'H/ITB BCIIMUYUMHY MCKPECMOHTHOI'O IICPpHUOaAa KOHCTPYKTUBHOI'O 3JICMCHTA
3AaHUs M0 JaHHBIM HAaTYPHBIX O6CJ'I€I[OBaHI/II71 BI::I60pKI/I KOHCTPYKTHUBHBIX 3JIC-
MCHTOB HO,Z[O6HOFO THUIIA, IIPCACTABJICHHBIX B BUAC Ta6J'II/II_II>I.

Tabmuma 1

Xi 122 123 125 130 134 138 139 140

m |2 6 12 16 15 13 7 1

ITopsinoxk BBINOJIHEHUS:

1. O3HaKOMUTHLCS C METOJAMH TEXHUYECKOTO OOCITY>KMBAaHUS U PEMOHTA, BbI-
MHCATh UX OCOOECHHOCTH;

2. PemuTh 3a/mauy Ha OmNpeACICHUE MEXPEMOHTHOTO MEepUOjia KOHCTPYKTHB-
HOT'0 JIEMEHTA 3/IaHMUS;

3. CocTaBUTh 3aKJIIOUEHUE 10 PE3yIbTaTaM PacueToB.
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Teopernueckue cBeIeHUs:

B nmpouecce skcrutyaTaliim CTPOUTENbHBIE KOHCTPYKIUH HCIBITBIBAKOT CHIIO-
BbI€ BO3JCHCTBUA W OJHOBPEMEHHO NOABEPrarOTCs arpeCCUBHOMY BO3JIEHCTBUIO
OKpY’KAIOLIEH Cpelbl, B PE3yJbTaTe Yero OHM MHTEHCUBHO HM3HammuBarorcs. [Ipouc-
XOJIUT MOTEPS IKCILUIYaTAlMOHHBIX CBOMCTB, BOCCTAHOBJIIEHUE KOTOPBIX MPOU3BOIAUT-
csl B IIpOIIecce IKCIUTyaTallud METOJaMU TEXHUYECKOro 00CITyKUBaHUS, TEKYIIETO U
KAUTaJIbHOTO PEMOHTA.

B mpakTuke S3KCIUTyaTaluy 3JIEMEHTOB 3HAHWW M HUX HWHKEHEPHBIX CHUCTEM
MPUMEHSAIOT JBA MPUHIMIIAAIBHO OTJIWYHBIX JIPYyr OT JApPyra METOJa OpraHu3aluu
TEXHUYECKOTO 00CITyKUBAHUSI U PEMOHTA.

[IepBbIil METO TPEAYCMATPUBAET MPOBEACHUE MEPUOIUIYECKUX OCMOTPOB JIJIA
OTpeeeHUs] TEXHUYECKOTO COCTOSIHHS DJIEMEHTOB 3/IaHUS U HEOOXOJMMOCTH HX
peMoHTa. B 3TOM citydae 00beM U CpOKH TIPOBEICHHUS HKCILTyaTaIlMOHHBIX MEPOTIPHU-
ATUM MOTYT OBITh YCTAHOBJIEHBI TOJIBKO MOCIIE OCMOTPOB KOHCTPYKTHBHBIX 3JI€MEH-
TOB Y UHKCHEPHBIX CUCTEM.

Cucrema TEXHMYECKOM SKCIUTyaTallMy 3[aHUM, OpPraHW30BaHHAs HAa OCHOBE
JAHHOTO METOJA MMEET CYIIECTBEHHbIE HeAoCTaTKu. [lnmanupoBaHme peMOHTOB MO
ATOM CHUCTEME MPOU3BOIAUTCS HAa OCHOBE JAHHBIX O COCTOSIHUM CTPOUTEJIBHBIX KOH-
CTPYKIIMM ¥ 000pYyI0BaHUs, MOITYYEHHBIX B pe3yJbTaTe OCMOTpa 31aHui. B aToM
CiIydae TOYHOCTbH TUIAHOB PEMOHTA U MX COOTBETCTBHE JACHCTBUTEIHHOU MOTPEOHO-
CTH TIOJTHOCTBIO 3aBUCAT OT KBaM(PUKaUU pabOTHUKA, OOCIEIYIONIEro 3/1aHue, T.e.
SBJISIETCS CYOBEKTUBHOM. JIJisi MOCTAHOBKM 37aHUSI HA PEMOHT HEOOXOJAMMO MUHU-
MaJIBHO JOMYCTUMOE BpeMs ISl TPOEKTUPOBAHUS U TOATOTOBKH K TPOU3BOACTBY pa-
00T. 3a 9TOT MEPHUOJT MOKET 3HAYUTEITHLHO U3MEHUTHCSI TEXHUUECKOE COCTOSIHUE dJie-
MEHTOB 3/IaHUSI U MOJIYYCHHBIE B XOJE OCMOTpa JaHHBIE, UCIIOJIb30BAHHBIE JIsI CO-
CTaBJICHUS IPOCKTHON JOKYMEHTALIUH, OKAXKYTCs YCTaPEBIINMU.

Bropoii MmeTon opraHu3anuu TEXHUYECKOTO 00CITy>)KMBAaHUS M PEMOHTA TIPEIy-
CMaTPHUBAET BBHIMOJHEHUE PEMOHTHBIX U HAJIaJ0YHO-PETYJIMPOBOYHBIX padOT B 3apa-
HEE 3aIUIaHUPOBAHHBIE CPOKH, MPEAYIPEKIAOIINE OTKA3 KOHCTPYKTUBHBIX 3JIEMEH-
TOB W HWHXXEHEPHBIX CHUCTEM. TakouM METOJ TEXHUYECKOW OSKCIUTyaTalluyd 3JaHuH
HAa3bIBACTCS CUCTEMOMW MIAHOBO-TIPEYIPEIAUTENBHBIX PEMOHTOB.

[TeproAMYHOCTH MPOBEACHUS KAMUTAIBHOTO U TEKYIIEr0 PEMOHTOB KOHCTPYK-
Ui U 000pyIOBaHUS, HAJTAJKa WHKEHEPHBIX CUCTEM O0YCIaBIMBAIOTCS CPOKOM HX
ciyx0b1. JKumoit 1oM MOKHO paccMaTpuBaTh KaK CHUCTEMY, COCTOSIIYIO U3 OTIEIb-
HBIX KOHCTPYKITUH, MH)XCHEPHBIX YCTPOUCTB U 000PYIOBAHUS, KAKIBIM U3 KOTOPHIX
MMeeT CBOU CpOK ciyx)O0bl Tx. Kak mokaspIBaeT OMBIT, CPOKU CIYXKOBI OJHUX M TEX
K€ KOHCTPYKUHUU TakK K€ Pas3jIMyHbl. DTO PA3JIUYUE BBI3BIBACTCSA MHOMXECTBOM IPH-
YUH: HAPYLIEHUEM TE€XHOJIOTUM M3TOTOBJICHUS MAaTEPHUANOB ISl KOHCTPYKIMK U ca-
MHUX KOHCTPYKTHBHBIX 3JIEMEHTOB, HECOOJIIOJICHUEM TMPaBUJI CKIIAJUPOBAHUS U Xpa-
HEHUS CTPOUTEIBHBIX MATEPUAJIOB U JACTAJIEN, A TAK)KE UX TPAHCHOPTUPOBKHU K MECTY
MOHTaka, 0COObIC MPUEMbI MOHTAXKA, PA3IUYHBIC JJIST KaKI0W Opuraapl, 0COOEHHO-
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CTH JKCIUlyaTallud U T.J. B TEXHUYECKUX YCIOBMSIX Ha HM3TOTOBIIEHUE, XpaHEHHE,
TPAHCIIOPTUPOBKY, MOHT&X KOHCTPYKUHN HMEIOTCS AOIMYCKH, HOPMHUPYIOIIHE OT-
KJIIOHEHUS OT JCWCTBYIOIIMX CTaHAApTOB, KOTOpPbIE HA MPAKTHUKE TAKKE HE BCEr/a
BBIJICPKUBAIOTCS.

[lepeuncneHHple MPUYMHBI HE JAIOT BO3MOXXHOCThH 3apaHee ONPENeIUTh CPOK
CITy>KOBI KOHKPETHOTO 3JIeMeHTa 31aHus. [loaToMy Ha IpakTuKe MOJIb3YyI0TCs YCpe-
HEHHBIMH 3HAUEHHUSMH CPOKOB CIYObl KOHCTPYKLUUH U WH)KEHEPHBIX cucteM. Jlis
UX ONPEIEICHUS TPUMEHSIOT METO/Ibl MAaTEMAaTUYECKON CTaTUCTHKHU.

CyIIHOCTh 3TUX METO/IOB COCTOMT B cieayomieM. [lyrem HaTypHbIX obcieno-
BAHHI ONpPEAEIAI0T CPOKHU CIIyk)Obl OonblIoro yucia (He meHee 50) OIHOTO U TOTrO
’Ke THMa 3eMenTa 3nanus. [lpu sTom oOpamaroT BHUMaHHe Ha TO, YTOOBI YCIOBUS
AKCIUTyaTaluy 00CIIeyeMbIX 3JIEMEHTOB ObUIM MPUMEPHO OAMHAKOBBIMU. [lomyuen-
HbIE PE3YyJIbTAaThl 3alMCHIBAIOT B TAOIMYHOU popme.

Tabmuma 1

Xj

m;

rje: Xi- 3aMKCUPOBAHHBIE CPOKH CIIYXKOBI DJIEMEHTA B PE3YyJbTaTe HATYPHBIX
00-clIeqoBaHul, MeEC.;

MIi- YKCII0 DIIEMEHTOB , UMEIONINX JAaHHBIA CPOK CIYXKOBI.

B MaremaTtudeckod CTaTUCTHUKE NPHUBEICHHAS BBIIIE TaOJIWIlA Ha3bIBACTCS
pATI0M pacrpeqesieHusl BeIUUYnHbl Xr-. OHa 1aeT BO3MOXKHOCThH OMNPEACIUTh Cpel-
Hee 3Ha UCHHUE DTOU BEJINYMHBI:

i

~ X. -
r-3in
i1 m

rae, TX- ycpeaHeHHBIN CpOK CITy>KObI TaHHOTO AJIEMEHTA,

Xi-BO3MOKHBIE KOHKPETHBIC 3HAUCHHUS CPOKOB CIYXKOBI DJIEMEHTA 3/1aHus,
3a-()MKCUPOBAHHBIE B Pe3yJIbTaTe 00CICIOBAHNUS;

MIi- YKCJI0 DJIIEMEHTOB, UMEIOIINX JTAHHBIA CPOK CIIYXKOBI;

M- o011ee Ynciio 00CIeI0BAaHHbBIX DJIIEMEHTOB.

B KOHKpeTHBIX ciiydasx (pakTUueckue CpOKH CITY>KObI UMEIOT OTKJIOHEHHS OT
CBOETO CPEIHETO 3HAYCHUS, KaK B OOJBIIIYIO, TAK U B MEHBIIIYIO CTOPOHY.

B MaremaTtnueckoil CTaTHUCTUKE JJIsl ONPENEIICHUS YUCIEHHBIX 3HAYCHUN BO3-
MOYHBIX COOBITHUI BBEICHO MOHATHUE CTATUCTUYECKON BeposTHOCTU. Ecimm mpousse-
neHa cepust u3 K oOcrnenoBanuii, B KaXka10M U3 KOTOPBIX MOTIJIO OBITh OTMEYEHO CO-
ObITHE A, cocTosIIee B OOHAPYKEHUHU BBIIICANIETO U3 CTPOs (OTKA3aBIIEro) 3JIEMEH-
Ta, WU Takoe COOBITUE HE YCTAHOBJIEHO, TO CTATUCTUYECKON BEPOSTHOCTBHIO 3TOIO
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COOBITHS B TAHHOHM cepuu 00CIIeIOBaHUSI HA3BIBAIOT OTHOIIEHHWE YUCIIa 00CIenoBa-
HUH mi, B KOTOPOM MOSIBUJIOCH HHTEPECYIOIIee Hac coObITHE A, K 00IIeMy Ynciy 00-
CIICIOBAHHBIX JIEMEHTOB.

MaremMaTu4ecKku 3Ta 3aBUCUMOCTD BBIPAKACTCS CICIYIONIIM 00pa3oM:

Pi= mi/m, (14)

]I, pi- CTaTUCTUYECKAask BEPOSTHOCTH MOSIBICHUS TAaHHOTO COOBITHS;
Ti- YUCIIO JIIEMEHTOB, B KOTOPBIX OOHAPYKEHO TaHHOE COOBITHE;
T - 0011ee YNCII0 00CIEeI0BaHHBIX 3JIEMEHTOB.
BeposiTHOCTh IPOTUBOIOIOAKHOTO COOBITHS, T.€. TOTO, YTO HHTEPECYIOIIEE HAC
cOOBITHE HE MPOU30MAET, 0003HAYAETCS U ONPEIEIAETCS U3 BHIPAKCHMUS:

P+g=1 (15)

[TonacraBuB Beipaxkenue (13) B Beipaxkenue (14) moaydum:
Ty = Xiz1Xi * P; (16)

JIJ1sl TIOJTHOTO TMPECTABICHUS O BO3MOKHBIX 3HAYEHUSX CPOKOB CITY)KOBI JTaH-
HOTO 3JIEMEHTa HEJIOCTAaTOYHO 3HAaTh TOJBKO €ro cpenne 3HadeHue. [Ipu ompenere-
HUU CPOKOB PEMOHTA DJIEMEHTOB 3/IaHHS 32 MEPY OTKJIOHEHHUS KOHKPETHOIO 3Haye-
HUS CPOKa CIIy>KOBI OT €ro CpeTHEr0 3HAUCHUS MPUHUMAIOT Iuctiepcuto DX, KoTopyro
OTIPEIENISIOT TI0 popMyIie:

rne, P- ctaTuctudeckas BEpOsITHOCTh KOHKPETHOTO 3HAYEHHS CPOKA CITY>KOBI;

m

Dx :Z(xz‘ - Tx): P

i=1

X1 BO3MOYKHBIC 3HAYEHUS CPOKOB CITY>KOBI JAHHOTO AJIEMEHTA,;
Tx- cpenHee 3HaU€HHE CPOKA CITYKOBI JAHHOTO 3JIEMEHTA.
Jlucnepcust uMeeT pa3MepHOCTh KBaapaTa cpoka ciyKObl. [[s xapakTepucTu-
KU pacCesHusl CPOKOB CIYXObl yA0OHEe MOJIb30BaThCs BEIMUNHOM, pa3MEPHOCTh KO-
TOPOM COBIIAJAET C Pa3MEPHOCTHIO CPOKOB CIIyKObI. J[J1s1 3TOr0 U3 AMCTIEPCUH U3BJIe-
KaloT KBaJpaTHBIN KOPEHb.
[lonyyeHHOE 3HaYEHUE HA3BIBACTCS CPEAHUM KBAAPATUYHBIM OTKJIOHEHHEM
CpOKa CITy>KOBI:

Ox = \/D_x (18)
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BCPOHTHOCTB TOI'0, 4YTO KOHKPCTHOC 3HAYCHHUC CPOKa CJ'Iy>K6BI QJICMCHTA 31a-
HHA OTKIIOHHUTCA OT CBOCTO CPCAHCTO 3HAUCHHA, UMCCT IMPAKTHYCCKUC ITPCACIIbI, BHC
KOTOPBIX ITOABJICHHUC OTKAd3a JAHHOI'O 3JICMCHTA MaJIOBCPOATHO. Ha IMPAKTHUKC ITPUHS-
TO, YTO KOHKPCTHBIC 3HAUYCHUA CPOKaA CJ'Iy}K6BI SJICMCHTOB BHaHHﬁ HC MOT'YT BBIMTHU 3a
IMpCaciibl

Ty + 30, (19)

BeposiTHOCTh mOMaanus cpoka cirykObl 3a npenensl Tx + 3oxpasHa 0,0044,
T.€. MAJIOBEPOSITHA.

Takum 00pa3oM, 3HAYEHUSI CPOKOB CIY>KOBbI JIEMEHTOB 37[aHUS, XOTS U SIBJISI-
I0TCS CIIy4alHBIMHM BEJIMYMHAMU, IMOJUUHSIOTCS ONPEACICHHOMY 3aKOHY paclpese-
JEHUs TaK, 4YTO MOXXHO 3apaHee YCTAHOBUTb C HEKOTOPOW BEPOSTHOCTBIO HX
HauOoJbllIee 1 HAUMEHbLIEe 3HaYECHUE.

['padmyeckun HOpMasIbHBINA 3aKOH pacIpeneseHUs] HHOTAa yaA00Hee MpecTaB-
JSATh B BUJE TaK HA3bIBA€MOM MHTErpajibHON QyHKIuu (puc. 1). M0OXHO yCTaHOBUTD,
YTO 10 MOMEHTa A BEpPOSTHOCTh BBIXOJIa U3 CTPOs (OTKAa3a) 3JIEMEHTA 37aHUsl OUECHb
Mana. Haunnas ¢ MoMeHTa A, 3Ta BEpOATHOCTH OBICTPO PAacTET U B MOMEHT B.

FmA
11

.Q'EL___.._-.-__..._..._....._.__.
{7 A
! JG

Pucynok 1 - MnterpanbHas QyHkuus pacupeneacHus
CPOKOB CITY>KOBI 2JICMEHTOB 3JIaHUSI.

CymMMapHOe 4MCIIO 3JIEMEHTOB JAHHOTO TUIIA, KOTOPOE MOJKET BBINTH U3 CTpos,
paBHO 50% obmrero ymncna oocneayeMbIx 31eMeHTOB. MoMeHT B cooTBeTCTBYyeT cpenHeMy
CPOKY CIy»Obl 00cienyemMbix KOoHCTpyKIuil. Otpe3ok AB paBen 3ox. AHanuzupyio rpa-
(UK, MOXHO clieJIaTh BBIBOJ, UTO JJIsl MPEAYIPEXKICHUS OTKa3a JIEMEHTOB 37aHusI He00X0-
MO 00€CIIeYHUTh BBIITOJHEHNE PEMOHTHBIX padOT B CPOKH, COOTBETCTBYIOIIUE HAYATY PO-
CTa BEPOATHOCTH OTKa3a. MaTeMaTH4eCKOe BBIPAXKEHUE [T ONIPEAEICHUS TONO MOMEHTA!

Vo 2 8:—-30,

pest

1€, Tpew- MEKXPEMOHTHBIN CPOK CIIY>KOBI 3JIEMEHTA 3JaHUS;
Tx- cpeaHee 3HaUYCHHE CpOKa CIyXObI, onpenensemoe o hopmyie (1.4);
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Ox- CPEIHEKBAIPATHYHOE OTKIIOHEHUE CPOKOB CIIY»KOBI, ompeensiemMoe mo ¢op-
myie (18).

[Tpon3BOACTBO PEMOHTHBIX PabOT PaHBIIE 3TOTO CPOKA M MO3KE HETrO HEIeIeco00-
pasHo. B mepBoMm ciydae peMOHTHbIE pabOThI CBSA3aHbBI C HEUCIIOIB30BAHMEM DKCILTyaTalld-
OHHBIX BO3MOYKHOCTEH 3JIEMEHTOB 3[IaHHs; BO BTOPOM CiIydae MPOHM3BOJCTBO paboT Oyrer
CBSI3aHO C HAJMYMEM HEUCIPABHOCTEW B 3/[aHHHM, YTO HE AomycTumo. ClieoBaTeIbHO, OC-
HOBOM TPaBUJIBHONW TEXHUYECKOW DKCIUTyaTaIlMd 3[aHUM JOIDKHA OBITh CHCTEMa IUIAHOBO-
peAYIPEAUTELHBIX PeMOHTOB. CPOKHM PEMOHTHBIX PabOT YCTaHABIMBAIOTCS B 3aBUCHMO-
CTH OT JIOJTOBCYHOCTH DJIEMEHTA, MMEIOIIET0 HAMMEHBIINI MEKPEMOHTHBIA CPOK CITYKOBI,
KOTOpBIH omnpeaesstercst mo dopmysae (19). IIpu 5TOM B KaKIblii 04epeTHON PEMOHT 3TOTO
3JIEMEHTa OJIHOBPEMEHHO OYIyT PEMOHTHUPOBATHCS JAPYTUE DIIEMEHTHI, CPOK CIIYkKObI KOTO-
PBIX K JAHHOMY MOMEHTY OyJIET COOTBETCTBOBATh MEKPEMOHTHOMY CpOKy. Takmm oOpa-
30M, KasKJIblii OuepeTHON TUIAaHOBBIM PEMOHT 3aHU MMPeAyCMaTPUBAET PEMOHT KOMILIEKCa
3JIEMEHTOB; B 3TOM CJIydae JJIsl KaKIOr0 OYePETHOrO PEMOHTA KOMIUIEKC PEMOHTHPYEMBIX
SIIEMEHTOB OYyIET OTIMYATHCS OT MPEIBIIYIIETO.

IlpuMmep penenusi 3aga4u
YciaoBue 3a1aun:
OnpenenuTs BEIMYUHY MEKPEMOHTHOTO MEPUO/Ia KOHCTPYKTUBHOTO 3JIEMEHTA
3MaHUS TI0 JIaHHBIM HATYPHBIX OOCJIEAOBaHUN BBIOOPKH KOHCTPYKTHBHBIX JJIe-
MEHTOB ITOJIOOHOTO THUTIA, MPEACTABICHHBIX B BUJIC TaOIHUIIbI.

Tabmuma 1
Xi 122 123 125 130 134 138 139 140
m; 2 6 12 16 15 13 7 1
Pewenue:
1. OnpenensieM o0IIee YUCIIO 00CIICIOBAHHBIX AJIEMEHTOB:
m =y, mi=2+6+12+16+15+13+7+1 = 72 ()
2. [To dhopmysne BBUHCIAEM CTATUCTUYECKYIO BEPOSTHOCTH KOHKPETHBIX

3HaYEHUI CPOKOB CIIyXObI 0o0cieayeMoro sjnemeHrta 3aaHus. Hampumep,

mi

pi:; 272—2 20,028 HUT. .

Pe3ynbrarhl BbIYHMCIEHUI OMEIIAeM B TaOIUILy:

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

Pi 0,028 0,083 0,17 0,22 0,21 0,185 0,09 0,014

3. BeposiTHOCTH TOTO, YTO OXKUJAEMOE COOBITHE MPOU3ZOMIET )T.€. KOH-
CTPYKLIMS BBIIIET U3 cTposi ) poBHA 1. [103TOMy BBIOJHUM TPOBEPKY

0,028+0,083+0,17+0,22+0,21+0,185+0,09+0,014=1

4, PaccuntaeM BeNMMUYMHY CPEHErO CpPOKa CIIyKObI 3JIEMEHTOB 1O  (hop-
MyJie:

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

5. PaccunThiBaeM BenWuuHYy qucriepcuu mno ¢Gopmyiie:

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

6. OmnpenensieM cpeIHEKBaIpaTHUECKOE OTKIOHEHHUE CPOKA CITYKOBbI:
¥x=4/43,5=6,6.
7. OnpenensieM BEeTUYMHY MEXKPEMOHTHOIO CpOKa CIIYy»KOBbI 3JIEMEHTa

3naHus mo Gopmyie:

Tpeu = >132-3+6,6 = 112 mec.

BbIBoa: 11 NpeaynpexIeHuss OTKa30B PACCMOTPEHHBIX 3JEMEHTOB 3[aHUs
HEOOXOAMMO OOECMEYUTh BBIMOTHEHUE PEMOHTHBIX pPA0OT B CPOKH, COOTBET-
CTBYIOLIME Hayally pOCTa BEPOSATHOCTH OTKa3a, T.e uepe3 112 mecsues.

IIpakTuuyeckas padora Ne 5

Tema: «OnpenesieHue BJIaKHOCTH CTPOUTEJIbHBIX KOHCTPYKIMIA M MATePHAIOB»
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Heab: M3yunTh METOX U3MEPEHUS BIAXKHOCTH CTPOUTEIBHBIX KOHCTPYKLUMN U
MaTepUaioB

B pe3yabTaTe BLINMOJIHCHUSA HpaKTI/I‘leCKOﬁ paﬁoTLI Ne§ CTYACHT JOJIKCH:

3HaTb: YCTpoHCTBO MprOOpa U METOAbI U3MEPEHHUS BIAXKHOCTU CTPOUTEITHHBIX

KOHCTPYKIIHH.

Ymerh: OCylIeCTBIAT ONIEPATUBHBINA KOHTPOJIb BIAKHOCTH TBEPIBIX MaTepHa-
70B (O€TOH, pacTBOpHAsl CTSKKA, INTYKAaTypKa, KUPIHY) M JPEBECHHBI B HATYPHBIX
YCIOBUAX

Oo0ecnieuenue:
- Bnaromep MI'4-VY

IHopsaok BbINOJITHEeHNsI PA0OTHI:

1. U3yuuts yctpoiicTBo npubopa - BmaromepMI-4V.

2. IlpoBectn m3MepeHUs IS ONPEACIICHHs BIAKHOCTH KOHCTPYKIIMH B JKC-
ITyaTUPYEMOM 3/IaHUU.

3. Cnenatb BBIBOJ IO Pe3yJIbTaTaM H3MEPEHUH.

[Tpubop Bnaromep-MI'4Y npennasHadeH sl OMEPATUBHOTO KOHTPOJIS BIIaXK-
Hoctu JipeBecuHbl 1o 'OCT 16588 1 mmpoKkoil HOMEHKIATYPbl CTPOUTENBHBIX MaTe-
pHUasoB, B TOM YHCIIE B U3JICNUAX, KOHCTPYKIUAX U coopyxkenusix mo 'OCT 21718

Bnaromep obecrnieunBaeT BO3MOKHOCTh KOHTPOJISI BIQXKHOCTH CBHIMyYHUX U BO-
JIOKHUCTBIX MaTEPHAIIOB (IIECOK, 3aCHIIKH, TPYHTBI, YTEIUIUTENb), TBEPABIX MaTepUa-
70B (OETOH, pacTBOpHAs CTSKKA, IITYKaTypKa, KUPIHUY) U JPEBECUHBI B JIabopaTop-
HBIX, IPOU3BOJICTBEHHBIX U HATYPHBIX YCIOBHSX

[IpyHIMD nIEWCTBUS BJIarOMEpa OCHOBAH HA KOPPEISALMOHHOM 3aBUCHMOCTH
JUIEKTPUYECKONW IIPOHNULIAEMOCTH MaTepHalla OT COJAEPKAHMS B HEM BJIard IIpu I0-

JIOKUTENBHBIX TeMmrepaTypax. CylllecTByeT TpU peKMMa W3MEPEHMd: €IMHUYHBIN
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3aMep, CepHs 3aMEPOB C YCPEIHEHUEM M PEKUM HENPEPBHIBHOTO U3MEPEHUS IS 00-
Hapy’KE€HHs YYaCTKOB MOBBIIIEHHOIO BJIArOCOAEP/KAHUS

Bnaromep MI'-4V - yHuBepcanbHas BepcHsi ¢ 0000IIEHHBIM MEHIO BKIIFOUAO-
UM 7 TPajyupOBOYHBIX 3aBHUCHMOCTEW Ha CBIIy4HE CTpoiMarepuaiibl (IpaHILIaK,
medens Op 3-10, mecok BOJBCKUM, MecOKk MK2, oTceB, 30:a, IIJAKOBas Iem3a), a
TaK)K€ IPalyMpOBOYHBIEC 3aBUCHMOCTH Ha JIPEBECHHY.

Bo Bnaromepe npenycMOTpeHa BO3MOXHOCTh BBOJA 110 JI€BSATh UHAWBUAYAJIb-
HBIX TIPaJyUpPOBOYHBIX 3aBUCUMOCTEN, YCTAHOBJICHHBIX IOJIb30BATEIEM Ha JpEBe-
CuHE, 0ETOHAX M CHITyYHNX MaTepHalax.

[Tpubop mmeeT 3HEpronezaBucuMyto namsate mo 300 pe3ynbTaToB U3MEPEHUN
Ha KaXJ0M U3 MAaTEpUAJIOB U PEXUM Iepenaun qaHHbix Ha 11K.

Tabmuua 1 - TexHuueckue XxapakTepucTUku Biaromepa MI'-4Y

HanmeHnoBaHne XxapakTepucTUK Bmaromep-MI'4Y

JInarna3oH U3MEpEHUS BIAXKHOCTH, %o:

-IPEBECUHBI 4..45

-CTPOUTEIIbHBIX MaTEepUaIOB 1..45

OcHoBHast aOCOJIFOTHAS MOTPENTHOCTh, HE OoJiee, %:

-IPEBECUHBI 15..3

-CTPOUTEIIbHBIX MaTEpPUaAJIOB 0,8...3

[Tutanue aBToHoMHOE (31eMeHT Tuna "Kopyna"-6LR61), 6..9

BonbT

[ToTpebnsiemMsbrit TOK, HE Oostee, MA 12

CBs3b C KOMITBIOTEPOM Nurepdeiic RS-
232

["aGapuTHBIE pa3Mepbl, MM:

-3JIEKTPOHHOTO OJI0Ka 175x90x30
-npeoOpazoBaTelisl IIAHAPHOTO ?70x45
-npeoOpazoBaTesisi 30H0BOTO 722x145
-CTaKaHa JiJIsl ChIITyYnX MaTEPUAIIOB ?110x62
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Macca npubopa c mpeoOpazoBareneM He 0oJiee, KT 0,45

Pa6oTa ¢ npudopom

W3mepenne BIaXHOCTH OETOHA W KUPIHMYA MPOBOJUTCS HA YHCTHIX, POBHBIX
y4acTKax, HE MMEIOIIMX BUIAUMBIX TPEUIMH, KPYIHBIX NOp U HEpoBHOCTEW. Hemoc-
KOCTHOCTh y4YacTKa W3MEpPEHUN HE JMoJkHa npesblmarh 0,2 MMm. Hamnune Bnaru Ha
KOHTPOJIMPYEMOM MMOBEPXHOCTU HE JOITyCKAETCS.

st pa®oThl ¢ BIaroMepoM HEOOXOAMMO TMOJKIIOUUTH MpeoOpa3oBaTelib K
AJIEKTPOHHOMY OJIOKY U BKJIIOUUTH MUTAHKUE BiaroMepa HaxkatueM kiaBuiiu « BKJDy»,
MIPYA 3TOM Ha JUCIIEE KPATKOBPEMEHHO BBICBEUMBAETCS THUII BJIArOMEPA W HAIPSKE-
HHE MUTAHUS, TTOCIIC YEro AUCIUICH NPUMET BU/L:

ABTOIOICTPOMKA
"gaxmure «I[TYCK»

Ecnn unaunupyercs coobiieHne o HeoOX0AUMOCTH 3aMEeHbl OaTapen Uiu UH-
(opMmanus Ha JUCIUIEE OTCYTCTBYET, CJIEAYET 3aMEHUTh 3JIEMEHThI TUTaHMUSL.

VY nanuth npeodpaszoBarenb Ha 10-15 ¢cM OT OKpy’KarOIKUX MPEAMETOB U UCTOU-
HUKOB JJICKTPOMAarHUTHBIX M3JIydeHUid U HaxaTueM KHonku «I1YCK», pacnomoxen-
HOIl Ha mpeoOpasoBaresie, MPOU3BECTH €ro aBTOMOJACTPOWKy. [lpu mosBieHun Ha
aucmiee coobueHust «IloBTopuTe aBTONOACTPOMKY!», CBHAETEILCTBYIOLIETO O
HAXOXJEHUU MpeoOpazoBaresis BOJIU3U UCTOYHUKA TTOMEX, HEOOXOIUMO MOBTOPUTH
aBTOIMOJACTPOMKY, U3MEHUB MPOCTPAHCTBEHHOE MOJOXKeHUe MpeodpaszoBarens. [Ipu-
meuanue — [Ipu HE0OXOIMMOCTH aBTOMOACTPONKA MOXKET MPOBOJIUTHCS B MPOLIECCEe
M3MEPEHUM, JI1 Yero HaKaTHUEeM KHOIIKHM «p» MEPEBECTH BJIAroMep B PEKUM «ABTO-
MoACTpoiiKa» M Haxath KHONKY «IIYCK», ynanus npeoOpa3zoBareiib OT OKpYKaro-
MIUX MPEeAMETOB. ABTONOJCTPOUKY PEKOMEHIyETCsl TPOBOJUTH yepe3 Kaxkpie 15- 20
MUHYT HEMPEPHIBHON paboThl Biaromepa. [1o okoHuYaHWU aBTOMOACTPOIMKY BIaromep
YCTaHABJIMBAETCA B PEXKUM H3MEPEHMSI HA MaTepuaje, UCHBITBIBAEMOM IIPHU IPEIbI-
IyILEM BKJIFOYEHUH, TUCIIEH UMEET BUJ, HAIIPUMED:

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

[IpoBenenne n3mMepeHunil Ha IPEBECUHE U OETOHE.
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Jl51s BBIMOTHEHUS U3MEpeHnid HeoOxoanuMo HaxaTtrueMm KHonku «PEXXM» me-
PEBECTH BJaroMep B OCHOBHOE MEHIO K 3KpaHy «BpiOop pexumay, TUCIUIed MpH
3TOM MMEET BUJ:

Hpes. beron Yacsl

Ceinyune Apxus [1K

HaxaTtueM KHOIOK «1», «|» IepeMEeCTUTh MUTAtOIIee MoJie Ha TPeOyeMBbIil BU
MaTepuaia, Hanpumep «JlpeBecuna», u Haxath kHonky «BBO/l». 3arem Ha aucmiiee
BBICBETATCA MMOPOJIbI IPEBECHUHBI:

Cocuab EnnP JluctspP>
OcunaP bepezaP [1y0

Knonkamu «T»,«|» BbIOpaTh MpenrnoyiaraéMyto IJIOTHOCTh JApeBecuHbl 420
win 460 kr/mM3 u HaxaTh KHONKY «BBO/».

Jlisa npoBeneHUs U3MEPEHUN HEOOXOIUMMO YCTaHOBHUTH MpeoOpa3zoBaTeslb Ha
Y4aCTOK HU3MEPEHUs, IPUKATh €r0 C JIETKUM YCUIMEM K IIOBEPXHOCTH U3JEIHUsd, J10-
OMBasiCh yCTOMYMBOIO MOJIOKEHUS MpeoOpazoBaTens U HaxaTh KHONKY «IIYCK» Ha
ero 0OokoBO MoBepxHOCTU. Ha aucruiee BHICBETUTCS MOPSAIKOBBIA HOMED U PE3YJib-
TaT EAVMHUYHOIO U3MEPEHHUs, HAIIPUMED:

Cocna: ¥ 420
Ne 006 W1 =18,2%

[Tepemeriast mpeoOpa3zoBaTenb B Ipejeiax ydyacTka (00pasia), Ipou3BECTH HE
MEHEE IIATH U3MEPEHUM.

[Ipumeuanne — 3a pe3yiabTaT U3MEPEHNUIN IPUHUMALOT:

JUIsl APEBECUHBI CPEAHEE 3HAYCHUE HE MEHEE IISITU U3MEPEHUM;

JUIsl KUPIIM4Ya CpeHee 3HAaUeHUE HE MEHEE TPEX U3MEPEHUN;

U1 OETOHA CpeHee 3HaUCHUE HE MEHee MATH U3MEepPEHUH;

IUISL CBIITYYUX CTPOMUTENBHBIX MAaTE€pUAIIOB CPEIHEE 3HAYCHUE HE MEHEE Tpex
U3MEpPECHUN.

Jlns 3anucu pesynbrara usmepenuit (W) B apxuB HEOOXOAMMO HAXKaTh KHOTIKY
«BBOI».

JI1s1 BBINIOJIHEHUS M3MEPEHUN B HEMPEPHIBHOM PEXHUME (CKaHMpPOBAaHUE IPHU
nepeMeIeHn Mpeodpa3oBaTesst MO MOBEPXHOCTU KOHTPOJIUPYEMOTO MaTepuana)
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HE0OXO0AMMO B IpoLEcce U3MEPEHH Haxarh U ynepxkuBarh KHONKy «IIYCK» Ha
npeoOpaszoBarese 10 MOSIBICHUS Ha TUCIIEe CUMBOJIA PEKUMA U MIPEPHIBUCTOTO 3BY-
KOBOT'0O curHania. J[ucriei npu 3ToM UMEET BUJ, HAIPUMED:

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

B nanHOM pexnme 0OHOBJICHHE MOKa3aHUH MPOUCXOIUT C YaCTOTOM 3BYKOBO-
ro CHUTHaJIa, Ha JUCIUIEE BHICBEUMBACTCSI MITHOBEHHOE 3HaUYeHHE BiIaxkHOCTH — 9,2 %,
a TaKke MUHUMAaJbHOE U MAaKCUMaJbHOE 3HAUEHUS BIAXKHOCTHU Ha yuyactke — 8,1 % u
11,6 % cooTBercTBeHHO. [Ipekpaiiienre u3MepeHuil B HEMPEPHIBHOM PEXUME MPOU3-
BoauTcs otnyckanueM kHOmMKU «IIYCK», mpu sTom Biiaromep BO3BpalaeTcsi B pe-
UM €TUHUYHBIX U3MEPEHUM, a pe3yJIbTaThl U3MEPEHUN B HEIIPEPHIBHOM pEXKUME 3a-
HOCSITCSI B apXUB.

Taduamnna 2 — Pe3ynbTarsl U3MEpPEHUN

Ne Ne HaumenoBanue koH- | Marepuain | [ImoTtHOCTE |  Bria)HOCTS,
n/m U3M. CTPYKLUU Kr/M° %
UTOTI:

[locne mpoBeneHusi U3MEPEHU HEOOXOAMMO CPAaBHHUTH PE3yJbTaThl U3MeEpe-
HUW C TOITyCTUMOM BIIAYKHOCTBIO MaTE€pUajIOB KOHCTPYKIIUH.

IIpakTuuyeckas padora Ne 6

Tema: «cnbiTaHNE H KOHTPOJIb Ka4ecTBa 0€TOHA HePa3pyLIAKIIHUM METOA0M»
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Heab: M3yunth yCcTpOWCTBO W TPHUHIUI PpabOThl MpuOOpoB. OmpeneiuTh
IIPOYHOCTH 0€TOHA HEePa3pyIIAIOIIUM METOIOM.

B pe3yJsibTare BbINOJIHEHUS PAKTUYECKOI pa00ThI Ne6 CTyIeHT J0JIKeH

3HaTh: Hepaspymaromme MeToasl OmpeesieHus MPOYHOCTH OETOHHBIX KOH-
CTPYKLHU.

Ymers: C noMoipro npudopa u3MepaTb IPOYHOCTh OETOHA.

Ooecneuenne:
- U3meputens npounoctu 6etona UIIC-MI".4.03

[Topsinok BoimosiHEeHUs paboThl: Ommbka! HenomycTuMplil 00bEKT THIEPCCHUIKH.

4. W3yuutsb ycTporictBo mpudopa UTIC-MI".4.03;

5. [IpoBecTn u3MepeHue OETOHHBIX KOHCTPYKIIMUA HA OINpPEACIICHUE Mpoy-
HOCTHU O€TOHa.

6. Crenarp BBIBOJIBI.

Hzmepumenv npounocmu bemona UIIC-MI.4.03

W3mepurenb cOCTOUT U3 Mpeo0d-
o pazoBateds (1), BHIIOTHEHHOTO B BUJE
" yIapHOTO MEXaHW3Ma U DJIEKTPOHHOTO
omoka (2). IlpeobpazoBaTenb COCTOUT
U3 KOpIyca, HWHIEHTOpAa, YyJIapHOM
MPYXXUHBI HIBE302JICKTPUUECKOTO aK-
cenepoMmeTrpa.Ha  nuueBoit  maHenn
AJIEKTPOHHOTO OJIOKa pa3MelieH KuaI-
KOKpHUCTAUIMUECKUN auctiedt (3) ms
O0TOOpa)K€HUs Pe3yIbTaTOB U3MEPEHUM

M KIaBuarypa  ympasieHus (4)
WOC-Nrd0)
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Hasznauenue u obnacmo NPUMEHEHUA

Nsmepurens npounoctu OeroHa MIIC-MI'4.03 (nanee mo TexkcTy — U3MepH-
TeNb) MpeJHa3HAUYCH AJIS ONMPECTICHUS MPOYHOCTH OETOHA METOJIOM YAapHOTO MM-
nynbca o 'OCT 22690, Ha ocHOBE IPEABAPUTEIBLHO YCTAHOBIEHHON 3aBUCUMOCTH
MEXIy MPOYHOCTBHIO OETOHA ONMPENEICHHOW NMPHU HCIBITAHUU O0pa3LoB B Ipecce U
M3MEPEHHBIM YCKOPEHUEM, BO3HUKAIOIIUM MPHU B3aUMOJCUCTBUU HUHJICHTOpA U3Me-
puTens ¢ 0eTOHHBIM 00pasIoM, IIpU MOoCTOssHHOM sHepruu yaapa (E=0,12 Ix). 1.1.2
O0mactb NpUMEHEHHS — KOHTPOJb MPOYHOCTH OETOHA MOHOJMTHBIX, COOpHO-
MOHOJIUTHBIX Y COOPHBIX OETOHHBIX U >KEJI€300€TOHHBIX KOHCTPYKIIUI P MPOBEIE-
HUM MPOM3BOACTBEHHOIO KOHTpOJI npouHocTu OetoHa. 1.1.3 PaGouue ycnoBus us3-
MEpPEHUN: — TEMIIEpaTypa OKpyxaromniero Bo3ayxa or munyc 10 go 40C; — otHOCH-

TeJbHAsl BIAXKHOCTh Bo3ayxa He Oosee 98 % mpu 25C.

Texnuueckue XxapakmepucmuxKu

HarveHOBaHHE XapaKTePHCTHEH 3HadeHHe
1 2

MuamazoH H3MeperHE npoaHocTH, MlIa ot 3 mo 100
[Ipegemsl DomycKaeMOH OCHOBHOH OTHOCHTEIE- .3
HOH NOTPeIHOCTH H3MepeHHH ODpOoTHOCTH, Yo N
[Ipememsl [OOMyCEaeMOH JONOMHHTEBHOH IIO-
TPEIIHOCTH H3MEpPEeHHH OPOYHOCTH, BEIZBAHHOH 16
HIMEHEHHeM TeMmeparypel oT 20 °C 1o mpenets-
HEIX pado<Hy 3Ha9eHHH, Yo, Ha Kasaele 10 °C
BpeMd H3MepeHHA HAa OHOM VIACTEE, C, He Donee 30
[TaTarme (2 anemMenTa THIA AA (LRG)). B or 1,6 g0 3.5
Hanpa#eHde BIUTOMEHHA CHIHATH3AIMEE O 3aMeHe 15
AMEMEHTOR MHTAHHT, B i
[ToTpebngemMad MOIMHOCTE, MBT, He OOnTes:

— € IOACBETKOH JHCIVIEA 110

— De3 NOICBETEH JHCILIEA 55




[TpuHun paboThl U3MEPUTENSI OCHOBAH HA yJIAapHO-UMITYJIbCHOM METOJIe U3-
MEpPEHH MPOYHOCTH, & MUMEHHO, Ha KOPPEISLIHUOHHOW 3aBUCUMOCTH MapameTpoOB
YAAPHOIO MMIIYJbCa OT YHPYTOILUIACTUYECKUX CBOMCTB KOHTPOJIHMPYEMOIO Marepua-
na.llpu ynapHOM B3auMOJAEHCTBUHU C MOBEPXHOCTHIO KOHTPOJIMPYEMOrO Marepuaia,
npeoOpa3zoBaTelb BhIPA0ATHIBACT JIEKTPUUECKUN UMITYJILCHBIM CUTHAJ, MPOTOPIUO-
HaJIbHBIA YCKOPEHUIO MHJEHTOPA, KOTOPBIA PETUCTPUPYETCS FIEKTPOHHBIM OJIOKOM.
DONEeKTPOHHBINA OJIOK, B COOTBETCTBUHU C YCTAHOBJICHHOW TPaJyHMpOBOYHON XapaKTe-
PUCTUKOM, MpeodpasyeT MmapaMeTphbl yIapHOTO UMITyJbca (YCKOPEHHE U BpeMsi) B
IPOYHOCTh. Pe3ynbTaThl M3MepeHuit BEIBOASTCS Ha IUCILICH U3MEPUTEIIS.

Jlns Hagana paboTel ¢ MpuOOPOM HEOOXOAMMO O3HAKOMHUTCS ¢ PYKoBOACTBOM
o skcrurvaranmu KBCI1.427120.049-02PD «3mepurens npoynoctu 6erona UIIC-

MI.4»
HcnbiTanuss mpoBOAATCA Ha ydacTke pasmepom He meHee 100 cm2 wmsnpenus

(KOHCTpYKIIMM) MpHU ero TodmuHe He MeHee 50 MM. ['panuiia yyactka J0JxKHA ObITH
He Ommxe 50 MM OT Kpas KOHCTPYKIMHU. PaccTostHue MeXITy TOYKAMH HCTIBITAaHUS
(MecTo HaHeceHus ynapa) JODKHO ObITh He MeHee 15 MM. PaccTtosiHue mect mpoBe-
JI€HUsI UCIIBITAHUN 10 apMaTypsl JOHKHO ObITh He MeHee 50 mM. IllepoxoBaTocThb
MOBEPXHOCTU OE€TOHA HA YYacTKE UCHBITAHUM AOJkHA ObITh He Oosee 40 MxM. B He-
00XOIUMBIX CIy4asix JOMYCKAeTCsl 3a4MCTKa IMOBEPXHOCTH M3JEIUs aOpa3uBHBIM
KaMHEM C TOCJIEAYIONIeH OYMCTKON MOBEPXHOCTU OT MbLIU. [lopsimok paboThl B pe-
KUME ONpeeIeHUsI TPOYHOCTH OE€TOHA C MCIOJb30BaHUEM OA30BBIX 3aBUCUMOCTE.
[TpubGop mocraBisieTCsl ¢ IEBATHIO YCTAHOBJIEHHBIMH B IPOrPAaMMHOM YCTPOWCTBE
I'payUpOBOYHBIMH 3aBUCUMOCTSIMH. ['pagynpOBOYHBIE 3aBUCHMOCTH YCTaHOBJIECHBI
O pe3yibTaTaM MapajyIeNbHBIX HCHBITAaHUN 00pa3loB — KyOOB, U3TOTOBJIEHHBIX U3
6etona kiaccoB B3,5...B60 ¢ pa3nuuHbIMU BUIaMU 3alOJHUTENEH: TSKEJIbIA OCTOH
(Ha rpaHUTE, Ha U3BECTHSKE, HA IPaBUU, HA TPAHIIUIAKE), MEIKO3EPHUCTHIA OETOH,
KEepaM3UTOOETOH, IIJIAKONEeM300€TOH, KUPIIUY CUJIMKATHBIN U Kepamudeckuid. Bkito-
YUTh MUTAHKUE, TIPU ITOM NPUOOP YCTAaHABIMBAETCA B PEXKUM H3MepeHul (Ipu HEOO-
XOJUMOCTHU TpeBApPUTENbHBIE HACTPONKN MOTYT OBITh M3MeHeHbI). [locie ycTaHoB-
KU CKJIEpOMETpa HEOOXOJMMO HaXXaTh Ha CITyCKOBOM KPIOUOK, IMOJYYEHHBIN pe3ylib-
TaT BBHICBEUMBACTCS HAa MHAWKATOPE W 3allOMUHAETCS IS JajbHeHIel oOpaboTKu.
[ukn n3mMepeHuid Ha ogHOM y4dacTke cocTouT u3 10...15 uzmepenunii (mo ycmoTtpe-
Huto omnepatopa). [locie BbimoiaHeHUst 15-TH 3aMepoB MPOU3BOAMUTCS aBTOMAaTHYe-
ckas oOpaboTka pesysbrara (IIPpU MEHBIIEM KOJUYECTBE 3aMEPOB HEOOXOIMMO
HaXKaTh KHOIKY «BBOJI»). [0 OKOHUaHWU LMKJIAa U3MEPEHUs Ha MHAUKATOPE BBICBE-
YuBaeTCsl KOHEUHbIN pe3ynbTaT, HarpuMep R = 21,1 Mlla (kmacc 6erona B15).

Matematnyeckas 00pabOTKa BKIIIOYAET: — YCPEIHEHUE MPOMEKYTOUHBIX pe-
3yJbTAaTOB U3MEPEHUMN; — OTOPAKOBKY MPOMEKYTOUHBIX PE3YyIbTaTOB, UMEIOIINX OT-



KJIOoHeHus1 Oosee yeM Ha 10% oOT cpenHero 3Hau€HUs MPOYHOCTU HA y4yacTke;t —
YCPEIHEHHE OCTaBIIMXCS MOCIE OTOPAKOBKM M3MepeHHil. KOHeUHbll pe3yabTaT aB-
TOMATUYECKN 3aHOCHUTCS B MaMATh (ApXUBUPYETCS) U MapKUpPyeTCs NaTOMl U Bpeme-
HEeM n3MepeHus. st KOppEKTUPOBKHA 3TOM 3aBUCUMOCTH MPUMEHSIOT BTOPOH METOJ
UCHBITAHUI — OTPBIB CO CKaJbIBAaHWEM OETOHA, pe3ysbTaThl KOTOPOTO MO3BOJISIOT
ONpEeAEIUTh MPOYHOCTh OETOHAa ¢ OONBIION TOYHOCTHIO (MPOYHOCTH OETOHA Ha
y4acTKe JOIYCKaeTCsl ONPEAEIATh M0 pe3yibTaraM OJHOI0 uchblTaHus). CylHOCTb
METO/la COCTOUT B OLIEHKE MPOYHOCTHBIX CBOMCTB OETOHA MO YCUJINIO, HEOOXOAUMO-
My JUIsl €r0 paspylleHHs, BOKPYT LIITypa ONPENEIICHHOTO pa3Mepa, IPU BBIPBIBAHUH
3aKPEIUICHHOI0 B HEM Pa3KUMHOI0 KOHYCa WIN CIIELUAIIBHOTO CTEPXKHSA, 3a1€JIaHHO-
ro B 6etoHe. KOCBEHHBIM MOKa3aTeEM MPOYHOCTH CIIY>KUT BBIPBIBHOE YCUIIHME, HE-
00X0MMOE€ ISl BBIphIBA 3aJICJIAaHHOTO B TEJIO KOHCTPYKLMH aHKEPHOTO yCTPOWCTBa
BMECTE C OKPYXAIOUIMM €ro 0€TOHOM Ipu rinyOouHe 3anenku h . Ilpu ucneiranun me-
TOZOM OTPBIBA CO CKaJbIBAHUEM YYAaCTKU JOJDKHBI PacIiojlaraTbCs B 30HE HAaUMEHb-
IIUX HAIPSDKEHUH, BBI3BIBAEMbIX 3KCIUTyaTallMOHHOW HAarpy3KOW MM YCUJIMEM 00a-
TU [PEIBAPUTEIIBHO HANIPSKEHHON apMaTypBl.

HNucTpykuus
-TIOPSIZIOK BBITIOJTHEHUS U3MEPCHHINA:
1.HeoOx01MMo0 BBIOPATH BHJ UCIIBITYEMOTO U3CNUs (U3/1eue)

Haoicamuem xnasuwu « BBOI» akmueuposams 6epxHior0 cmpoky oucnies, Kid-
sUWAMU  8bLOPAMb U0 U30eNUsL U NOOMBEepOUms oeticmeaue kHonkou « BBO/».

2. 3anarh HampaBJEHUE yaapa @

Ocywecmenenue 8b160pa yoapa ocyujecmsisiemcs Kiaguuietl

3.Bui6pats ko3 dunment cosmnagenus «Ke» =1,0

s 6so0a 3nauenus Kc eviopams knasuwy «Kcy» akmusuposams none, oanee
KAABUWAMU, YCIAHOBUMb €20 3HAYeHUe U No0meepoums evloop «Kcy

4. VnepxxuBasi mpeoOpa3oBaTeib B MPaBOd pyke, HEOOXOJAMMO B3BECTH pblUar
Ooiika 10 (pUKCaIy 3aIIeIIKOM.

5. Pacnonoxuth mpeoOpa3oBaTeah TAKUM 00pa3oM, YTOOBI YCHIIUE MPUKIIA]IbI-
BaJIOCh MEPIICHIUKYIISIPHO UCIIBITYEMOW TOBEPXHOCTH.

6. [IpeoGpazoBareib 10IKEH OMUPATHCS HA 3 TOUKHU.

7. Ycunve nprkaThs TOJDKHO OBITh TaKUM, YTOOBI B MOMEHT Ha)KaTHs Ha CITyC-
KOBOM KPIOYOK U cOyJiapeHust 00iika ¢ OETOHHON MOBEPXHOCTHIO HE MPOUCXOINIO OT-
pBIBa OMOPHBIX TOYEK MO IEHCTBUEM PEAKTHUBHOM CHUJIBI.

8. 3amucaTh 1aHHbIe B O1aHK (Tadimna 1)

Tadmuma 1

«OnpeneneHue NpoYHOCTU OETOHA HEPA3PYIIAOIINM METOIOM
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HaumeHnoBanue
151631 (155

Harmpasnenue
yaapa

Koapdumment
COBIIQICHUS

IIpounocTs u3ne-
s, MlIla

Brisog:

OTBETCTBEHHBIH 3a N3MCPCHUA!

Jlarta

IIpakTuyeckas padbora Ne 7
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Tema: «OnpenesieHue TEMI0- U 3BYKOM30JIAMOHHBIX CIIOCOOHOCTEH OTpakK-
AAOIIAX KOHCTPY KU,

Hean: Hayuutcs ompeAensiTh TEIJIO- U 3BYKOM3OJSIMOHHBIE CIIOCOOHOCTH
OTPAXKIAIOMINX KOHCTPYKIMKA C IIOMOIIBIO PACYETOB U U3MEPEHU.

B pe3yJibTare BHINOJHEHUS MPAKTHYECKO padoThl No7 CTyIeHT JOJIKEeH

3namo:

- TEIJI0- U 3BYKOU3OJISIIIMOHHBIE CIOCOOHOCTH OTPAXKIAIOIINX KOHCTPYKIIHIA;

- OCHOBBI pacyeTa 3BYKOU3OJISIIUNA KOHCTPYKIIUN 30aHHUS;

- IPUHLKUI PabOThI TEIJIOBU30PA.

Ymemo:

- ONPEAEIATH 3BYKOMU3O0JIALMI0O KOHCTPYKIIAN 30aHNS;

- IPOBOJIUTh CHEMKY OTPAXAAIOIIUX KOHCTPYKIUM, PACCUUTHIBATH COIIPOTUBIIE-
HUE TEIUIONEPEAAYN.

Oobecnieuenne:

— TtemtoBu3op T esto 865;

IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:

1. N3yuuts ycrpoiictBo npudopa Termmosuzop Testo 865;

2. IIpoBecTH ChEMKY OrpakJIarolleld KOHCTPYKIIMH, 33]1aB IPABUIIbHBIC Ma-
pametpsl mpudbopy M Paccunrtars conpoTuBiieHHE TEIIONEepeaaul KOHCTPYKIINH;

3. BpInonHUTE pacdeT 3ByKOU30JISIIUHN OTPAXKIAKOIINX KOHCTPYKIIUH.

Tabmuma 1 — Onpenenenre HOMepa BapruaHTa

Ne Bapuanra IlepBas Ne papuanTa IHepBas
OyxkBa ®amMuiaIuu OyxkBa ®amMuIuu
1 A3 ILIT 4 I'JLT, X
2 b,11,P,4, XK S) 1, M,V IO
3 B,K,C,II1,0 6 E.E.H ®,41

Ilpuéop Tennosuszop Testo 865
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1. BkirounTe TEmIoBU30P.

2. 3apaiite ko3 dunneHt uznydenus u 3HaueHne KOT.

3. HaBemuTe TErmioBH30p Ha MOBEPXHOCTH, C TIOMOIIBIO BPAICHUS 00BEKTHBA
OTPETYJIMPYHUTE YETKOCTh N300PaKCHHS.

4. CoxpaHuTe U300paKeHNE B MaMSITH TEIIOBHU30Pa.

Bsedenue

TenoBoM KOHTPOJIb — HEPA3PYLIAIOUINN KOHTPOJIb, OCHOBAHHBIA HAa PETU-
CTpAallMK TEMIIEPATYPHBIX MOJIEH 00BEKTa KOHTPOJIS.

TensoBoe u3o0pa:keHue — N300pakeHue 0OOBEKTA KOHTPOJIS, CO3aBAEMOE 3a
CYeT COOCTBEHHOTO TEIJIOBOTO M3Iy4YeHUS U (MJIM) pa3iuduil B U3JIy4aTeIbHON CIO-
COOHOCTH TOBEPXHOCTH OOBEKTA KOHTPOJIA.

TepMmorpamma — TeraoBoe U300paKEHUE 00BEKTA KOHTPOJIS WIIA €r0 OTACIb-
HOI'O Y4acTKa.

Tepmoradgus — nporeaypa Co3JaHUsi CHUMKOB C IMOMOIIBIO U3MEPUTEIBHOM
TEXHOJIOTUU, OCHOBAHHOW Ha BU3yalIH3allud MHPPAKPACHOTO W3ITyUYCHHS] WM pac-
MpeeeHUsl TeMIEPATyphbl Ha TOBEPXHOCTH OOBEKTA C TOMOIIIBIO TEINIOBU30PA.

BbIX0HOM CUTHAJ TEIJIOBH30pPa — U3MEPSAEMBIN TEIJIOBA30POM BJIEKTpUYE-
CKUU CHUTHaJ, 3HAYEHUE KOTOPOrO MPONOPUMOHAIBHO MIIOTHOCTH MOTOKA TEILUIOBOTO
U3JIyYEHUs KOHTPOJIUPYEMOTO y4acTKa MOBEPXHOCTH 00BEKTA.

MuHMMAJIbHO AONMYCTHMBbIN Mepenaj TeMIepaTyp — pa3HUIla TeMIEepaTyp
BHYTPEHHETO M HAPYKHOT'O BO3/yXa, IPU KOTOPON BO3MOKHO IPOBEAECHUE TETIIOBU-
3MOHHOTO O0CJIeIOBAHMS 3/IaHUsI U IPUMEHEHHUE TETUIOBU30pa JJIsl Y4aCTKOB OTpax-
JAoUIEHd KOHCTPYKIMU C HAPYLIEHHOW TEIUIOU30JISIIHUEH.

OTHOCHTE/IbHOE CONPOTHUBJIEHHME TeIulonepenaye — MOKa3aTellb KayecTBa
TETUIOU30JISILIMM, PABHBIA OTHOLICHUIO COMPOTUBIICHUS TEILIONEPEIaye KOHTPOIUPY-
€MOT0 ¥ 0a30BOT0 Y4aCTKOB TEIJIOBU3MOHHOTO OOCIICIOBAHUS 3aHMS.

Bce o0bekThl, Temmneparypa KOTOpBIX Bbile abcomtotHoro Hyna (0 K = -

273.15 °C), uzny4garot nnppakpacubie BoaHbl. Eme B 1900-x rr. pusuk Maxkc [lnank
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JO0Ka3al HaJMYUe B3aUMOCBSI3U MedcOy memMnepamypoll meid U UHMeHCUBHOCTBIO
UCXo0sue20 om He2o0 NOMOKA UHPPAKPACHO20 U3TYYEeHUs.

TemnoBuzop m3mepsieT HHPpaKpacHOEe U3ITyUCHUE B ATMHHOBOIHOBOM CIIEKTpE
B TIpesienax moiisi o03opa. Mcxois U3 3TOro, OCYIIECTBISIETCSl paciyeT TeMIepaTyphbl
U3MEPSIEMOT0 0OBEKTA.

Tepmorpadus sSBiIseTCS MACCUBHBIM, OECKOHTAKTHBIM METOJIOM U3MepeHus. B
OCHOBE TepMOTpa(uu 3aJI0KEHBI CISAYIOIINE 3aKOHBI U MTOJIOKCHUS:

- 3akoH Kupxropa

- 3akoH Credana-bonpiimana
- 3akoH cMmenieHns Bunaa

- ®opmyna Panes-/Ixunca

- Makc [1naHk.

WznyueHue, perucTpupyemMoe TemI0OBU30pOM, COCTOUT 3.

- U3JIy4aemMoro (g),

- OTPaXKEHHOTO (p),

- IPOXOJIAIIETO ITUHHOBOJIHOBOTO HMHPPAKPACHOTO U3TyUeHUs (T), UCXOISIIIe-

Io OT O6’beKTOB, PACIIOJIOKCHHBIX B IIPCACIIAX II0JIA 3PpCHUA TCILIOBHU30PA.

P

&

Puc.10 - M3znyuyenue peructpupyemoe TermioBU30poM

Kospppuyuenm uznyuenus (€)

13



KoadduumenTt uznydenus (€) — cTeneHb CIIOCOOHOCTH MaTepualia M3aydarh
(BBLACIATH) HH(DPAKpPACHOE U3TyUYCHHE.

Koaddunuent uznyuenus (€) u3MeHsIeTCS B 3aBUCUMOCTH OT C8OLICING NOGEPX-
HOCMuU, Mamepuand, i B ciydyae ¢ HEKOTOPbIMU MaTepuajiaMy - OT TeMIIepaTyphl U3-
MepsieMOro 00beKTa.

MakcumanbHast usitydarenpHas cnocooHocts: € = 1 (100 % — abcomroTHOE
YEepHOE TEJO) B ACHCTBUTEIBLHOCTH HE BCTPEYAETCS.

MHuorue Hemetaunueckue Mmarepuanbl (Hanpumep, [IBX, OetoH, opranude-
CKHE BEIIeCTBa) 00JIaal0T BBICOKOW H3IydaTelbHOM CIOCOOHOCTHIO B JIJTMHHOBOJI-
HOBOM HH(]paKkpacHOM auanazoHe (Tadi. 2.1), KoTopas HE 3aBUCUT OT TEeMIIEPATypbl
(= 0,8 +0,95).

Mertaiibl, 0COOEHHO MaTepHalibl ¢ OJECTSIIEN TOBEPXHOCTHIO, 00JIaJal0T HU3-
KOM HM3Iy4yaTeNIbHON CIOCOOHOCTBIO, KOTOPasi MOXKET MEHSTHCS B 3aBHCHUMOCTH OT
TEMIEPATYPHI.

Koaghgpuyuenm ompaosrcenus (p)

Koaddunment orpaxenus (p) — cTeneHb CIOCOOHOCTH MaTepuaia OTpakaTh
nH(ppaKkpacHOEe U3ITYYEHUE, 3aBUCUT OT CBOMCTB MOBEPXHOCTH, TEMIIEPATYPHl U TUIIA
Marepuana.

Kak mpaBumo, rmaakue, MoJIMpOBaHHBIE TTOBEPXHOCTH UMEIOT OOJIBIITYIO OTpa-
KaTeJbHYI0 CIIOCOOHOCTh, YEM ILIEPOXOBAThIe, MAaTOBBIE MOBEPXHOCTH, U3TOTOBJICH-
HbIE U3 OJTHOTO U TOTO K€ Marepuaa.

Bo mHOrMX 005acTX MpUMEHEHUS OTPAKEHHAs TeMIlepaTypa COOTBETCTBYET
TEMIIepaType OKpYXKalomiel cpeapl. YTON OTpakeHHs HHPPaKpacHOTO H3Iy4YeHUs
BCEr/a COBIAJIAET C YIIOM MaJIeHUs

Kosgppuyuenm nponycranus (t)

Koaddumment npomyckanus (t) — cTeneHb CIOCOOHOCTH MaTepuala MpoIryc-
KaTh (TPOBOAUTH Yepe3 ceOs) nHPpakpacHOE U3TyUEeHHUE. 3aBUCUT OT THUIA U TOJIIIH-
HBI MaTepHana.

BoabmIMHCTBO MaTEepHaIOB SIBJISIOTCS MaTepUalaMyd HE MPOITYCKAIOIIEro TUIIA,

T.€. YCTOWYMBBIMU K JUIMHHOBOJHOBOMY MH(PPAKPACHOMY H3ITYUYCHHIO.
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CymMa JaHHBIX KOMIIOHEHTOB Bcerna npunumaercs 3a 1 (100 %):

etptt=1. (22)

[Tockonpky K03 GUIIMEHT TPOMYCKAHHS PEAKO UTPaeT 3HAUUTEIbHYIO POJIb Ha
IPaKTHKE, T ONlycKaeTcs U (popMyIia yrpouiaercs a0:

et+p=1. (23)

Jnst Tepmorpaguu 3TO O3HAYAET, YTO YEM HUKE KOIPPUUIMEHT H3IydeHUS,
TEM:

- BBIIIC YPOBCHBb OTPAKCHHOI'O I/IH(bpaKpaCHOFO H3JIYYCHUA,
- CJIOKHCC OCYHICCTBUTHL TOYHOC U3MCPCHUC TCMIICPATYPhI U

- 0oJiee Ba)KHBIM CTAHOBHUTCS IIpaBUJIbHAA H&CTpOﬁKEl KOMIICHCAlIUK OTPaAKCH-

Hoil Temnepatypsl (KOT).

Tabmuna 11 — Kosdduruentsr usznydenus (€) Haubosiee pactupoCTpaHEHHBIX
MaTepHUasoB

Marepuain (TeMreparypa MaTepuana) Koadpdunuent uz-
JTy4deHUs

AmtoMuHu#, He oKucieHHsbIH (25 °C) 0.02
ANIOMMHUH, OTIIONMPOBaHHBIHN 110 3epKaibH. O1ecka (100 °C) 0.09
Xmomok(20 °C) 0.77
Beron (25 °C) 0.93
Causert, HeoOpaboTannsIii (40 °C) 0.43
Cauner, cepslii okucnennsii (40 °C) 0.28
Xpom (40 °C) 0.08
Jlen, rmankuii (0 °C) 0.97
XKeneso, ornmumpoanHoe (20 °C) 0.24
Keneszo ¢ npokatHoii ruenoit (20 °C) 0.77
['unc (20 °C) 0.90
Crexio (90 °C) 0.94
I'panut (20 °C) 0.45
Pe3una, tBepaas (23 °C) 0.94
Pesuna, msarkas, cepas (23 °C) 0.89
UYyrys, okucnennsiii (200 °C) 0.64
Hepeso (70 °C) 0.94
Kopa mpo6koBoro nepesa (20 °C) 0.70
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Mens, okucnennas (130 °C) 0.76
Menp, orionupoBannas (40 °C) 0.03
Menp, ykatarnas (40 °C) 0.64
[Tnactux: PE, PP, PVC (20 °C) 0.94
Kpacka, cunss Ha amroMm. ¢osbre (40 °C) 0.78
Kpacka, uepnas, matopas (80 °C) 0.97
Kpacka, 6emas (90 °C) 0.95
Mpamop, 6emnsiii (40 °C) 0.95
Kupnmanas knaaka(40 °C) 0.93
Kenras menp, okucinennas (200 °C) 0.61
Macnsnsie packu (Bcex mBetoB) (90 °C) 0.92 +0.96
bywmara (20 °C) 0.97
Dapdop (20 °C) 0.92
[Tecuanuk (40 °C) 0.67
Craib, okucnenHas (200 °C) 0.79
Cranb, xononnokaranas (93 °C) 0.75+0.85
I'muna, o6oxokennas (70 °C) 0.91
Tpanchopmatop okparniennsiii (70 °C) 0.94

C onTHEO-MexamTTec KE

CEAHHTORB AEE &M

/\

OmmosnemenTHRe

| Meorosmemesrmme |

C meperasomram

TPYOEaME

Co cnemuansSnrws
IPYOEaME

Puc.11 — Knaccugukanus TerioBu30poB

Pa3BuTHe cHCTEMbl COBPEMEHHOrO TEIUIOBUACHHUS NMPUIUIOCh Ha 60-€ rojsl mpo-
nutoro crojetus (puc.11). Takue TENIOBU30pbl UMENU BUJ OJTHOJIEMEHTHOTO MPUEM-
HUKa, B KOTOPOM HM300pak€HHEe CTPOMUJIOCH C MOMOIIBI0 TOYEUHOTO CMEIICHHUS OITH-

gyeckoi ammapaTypsl. [IprOopsl 03BOIISIITN BECTH HAOIIOIEHUS 32 MAJICHIIIMMHU TETLIO0-

BBIMH U3MEHCHUSIMH B 0OBEKTE HN3MCPCHUA C HHU3KOHN CKOPOCTBIO.

Co3naHue COBpeMEHHBIX MOPTATUBHBIX TEIJIOBU30POB, C OOMBIION CKOPOCTHIO BOC-

ITPOU3BCACHUA U 06pa6OTKI/I I/IH(I)OpMaI_II/II/I, IMMO3BOJIATOMIUX IIPOU3BOANUTH Ha6JIIOII€HI/IH
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34 USMCHCHUEM TCMIICPATYyPhbI 00BeKTa B PEKHNME PCAJIbHOI'O BPEMCHHU CTAJI0O BO3MOXK-

HBIM OJ1arosiapsi MOsSIBICHUIO U pa3BUTHIO poTtoanoanbix sueek [13C (puc.12).

5
6 {@1 T 7
e, ¥ {2

hy
hv

3]

Puc.12 - Matpuunstii [13C-poronpuémMuunk:
1 — ¢porouyBcTBUTENBHAS CTPYKTYpA; 2 — [13C Marpuna; 3 — BBIXOAHOM peructp; 4 — npeaycuiu-
TEJIb BUACOCUTHAIIA; 5 — BUICOCUTHAIL;6 — YIPaBJISAIONINE CUTHAIIBI CTPOYHON Pa3BEPTKH; 7— yIpas-
JISIFOIIME CUTHAJIBI KaIPOBOM pa3BEPTKU

[TpuGopsl ¢ 3apsa0BOI CBSI3bI0 OCHOBAHBI HAa MCIOJIb30BAHUM CTPYKTYpPhl Me-
TauT - TUDJCKTPUK-TIONYIIPOBOIHUK B BHUJE JUHEHKH WM MATPHUIlBl (POTOIYBCTBH-
TEJbHBIX AJIEMEHTOB.

[Tomy4yeHHsie curHaiabl 00padaTHIBAIOTCS ACHIMPPATOPOM, MPOXOMAST IMOITO-
TOBKY B IPOIIECCOPE YCTPOMCTBA, CUTHAJBI BBHICTPAUBAIOTCS C OIPEICIICHHOMN Moce-
JIOBATEJILHOCTHIO, TOcTe yero mpoeuupyrorcs Ha KK Marpuily B Buae pacmapenese-
HUSL TEMIIepaTypbl, 00O3HAUYCHHBIX PA3TMUYHBIMU I[BeTaMU. B wurore momydaercs
U300paKEeHUE MPEJCTABISAIONIEee CO00M pa3HOIBETHBIA PUCYHOK, T/I€ KaXJIOMY IIBETY
3a/1aeTcs onpeiesieHHas TeMIeparypa.

[Tone 3peHus TEMIOBU30pa MPEACTABISIET COO0N 00JIacCTh, BUIUMYIO TEIIJIOBU-

30poM. Pasmepsl JaHHOW TUIOMIA[M OMPEACISIOTCS OOBEKTUBOM, HCIIOIB3yEMbIM C
TeroBu3opoM (puc.13).

Puc.13 — a) Ilone 3penus temmoBu3opa; 0) mose 3peHus OTAETBHO B3ATOTO MUKCES

Ocobennocmu mepmoecpaguu 6He nomeujeHui
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NudpakpacHoe uznmydeHue, ucxojsiiee ot 6e3001aqyHoro Heba, HeopMaIbHO
Ha3bIBAIOT «XOJIOJHOE paccessHHOe HeOecHoe u3inydenue» (~ -50 °C mo -60 °C).

HcToyHMKYM OIIMOOK IPH MPOBEACHUN HHPPAKPACHOTO U3MEPEHUS:

- HeTMIpaBWJIbHAS HACTPOIKa KO PUIIUEHTA U3ITYUCHUS;

- HenpaBuibHas HacTpoiika KOT;

- HeueTkoe UK u3zobpaxkenue;

- PaccTosiHUE 0 U3MEPSIEMOT0 O0BEKTa CIUIIKOM OOJIBIIOE UM CIIUIIIKOM Ma-
JIEHBKOE;

- BO3JICUCTBHE BHEUIHUX MCTOYHMKOB M3IIY4YCHHS (HAIpUMEp, DJICKTPUUECKUE
JAMIIOYKH, COJTHIIE, PaIUaTOPhI U T.11.);

- pe3Kasi mepeMeHa TeMIEepaTypbl OKPYKAIOIICH Cpeibl;

- HenpaBwibHas unteprnpetanus UK nzoOpaxkeHus 1no npuyrMHe HEIOCTATOYU-
HBIX CBEACHUN 00 00BEKTE U3MEPECHUIA.

TexHuveckue xapakTepucTUKH Temjiosuzopa Testo 882

Tun perekTopa: HeoxJaxaaemass MUKpOOOJOMETpUUYECKass MaTpHIla C paspe-
menneM 320x240 nukceneu.

Jwnanazon uzmepenus temnepatypsl: -20 oC no +350 oC.

TemneparypHas gyBcTBUTENBHOCTE: < 60 MK npu 30 °C.

[Torpemnocts m3mepenus temmeparypsl: +2 °C, £2 % ot usm. 3H. (- 20
°C...+350 °C)/£3% ot u3m. 3H. (+350 °C...+550 °C).

CnextpanbHbli Auana3oH: 8-14 Mkm.

Onruyeckoe nosie 3penust: 320x320.

YacroTta kaapos: 9 I'i.

JlazepHblii 11enIeyKa3zarens: kiaccudukanus jazepa 635 um, Kiacc 2.

Pacuem QbaKmu'-l€CK020 conpomuesieruA menﬂonepedatm onpe()eﬂﬂemc;l no

g_@ opwmyie.

_(-t)R

Tl

Ry,
(24)

rae, ts, ts— U3MepeHHas TemiepaTypa BHyTPEHHETO U HAPY>KHOT'O BO31yXa, oC;
'« — TeMreparypa Hapy>KHOM MOBEPXHOCTH, MOJIydeHHas TepMorpadupo-
BaHHEM, oC (pacdeT MpOBOAMTCS MO JIBYM TOYKAaM MaKCUMaJIbHOW M MUHUMAJIbHOM,
CPEIHIOI0 MEXIYy 3HAUCHHUSIMU IPUHUMAIOT 32 (DAKTUYECKYIO);

Ru— conmpotuBnenue tertonepexoay (0,043).

Pacuem 38ykouzonayuu 0zpaxcoaroujux KOHCMpyKyuil

18



Bapuanr 1

OnpenenuTs WHASKC H3OJISIIUKM BO3YIIHOTO IITyMa IEPETOPOIKH U3 TSKEIOTO
oerona = 2500 kr/m3 tommmuoi 100 MmMm.

Bapuant 2

Omnpenenuth UHAECKC W30S BO3AYHIHOTO ITyMa Rwo (10) Mex Iy TaxKHBIM
MEPEKPHITHEM, COCTOSIIIMM M3 Kene300eTOHHOW Hecymiend mmmTel = 2500 kxr/m3,
ToamMHON 160 MM M YUCTOrO MoJia U3 MOJUBUHUIXJIOPUAHOTO JIMHOJIEYMa Ha BO-
JIOKHHUCTOH Teruto3Bykomn3oisimonHoi nogocuose (I'OCT 18108-80).

Bapuant 3

TpeOyeTcss MOCTPOUTHh YACTOTHYIO XapaKTEPUCTUKY H3OJSIIUU BO3IYLIHOTO
[IymMa IeperopoAKom, BEIITOTHEHHON U3 IBYX TMIICOKAPTOHHBIX JIMCTOB TOJIIHUHOU 14
MM, Y = 850 Kr/M3 KaK]Iblil IO IEPEBSIHHOMY Kapkacy. Bo3aylIHbIil TPOMEKYTOK CO-
crasiseT 100 mm.

Bapuanrt 5

OnpenaenuTs UHACKC U30JSIUA BO3AYIIHOTO IIyMa MEXKIyITaKHOTO MEPEKPHI-
TUS U3 Xene300eToHHOM muThl Y = 2500 kr/mM3, Tommuuaon 100 MM; qomaToro mnojia
35 MM Ha aepeBsHHBIX Jarax ceueHrueM 100x50 mm ¢ marom 500 MM, yJI0KEHHBIX MO
3BYKOM30JUPYIOIIUM MOJOCOBBIM MPOKIAAKAM U3 KECTKUX MUHEPAJIOBATHBIX IUIUT Y
= 140 kr/M3, ToammHOM 55 MM B H 00>kaToM coctosiHuu. [loe3Hast Harpyska Ha Tie-
pekpsiTre 2000 I1a.

Bapuant 6

OnpenenuTs UHAEKC MPUBEAEHHOIO YPOBHS yIapHOTO LIyMa MO MEXITYyITax-
HBIM TIEPEKPBITUEM, COCTOSIIIIMM U3 Hecyllel xkene300eToHHoN manTel = 2500 kr/m3
TOJIIMHOM 160 MM M YMCTOrO Moja U3 MOJTUBUHUIXJIOPUIHOTO JIMHOJIEYMa C TEIUIO-
3BYKOM3OJISLIMOHHOM MTOJJOCHOBOW M3 HUTPOHA TOJIIIMHOM 3,6 MM.

IIpakTnueckoe 3ansaTue Ne§

Tema: «Onpenesienue gegpopmManuu CTeH»

Heasb:
- Hayuutbcst MeToIuKe onpeeneHus aegopmaliuu CTeH

B pe3yabTare BbINOJHEHHS] NMPAKTHYECKOro 3aHATHA Ned CTyAeHT H0J1-
JKeH:

3HaTp:HanOonee yacTele M XapakTEpHbIE MOBPEXKIAEHUS CTEH, MPUYMHBI UX
nosiBieHus. MeTop1 onpeaeneHus AepopMaliu CTeH.
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YMeThb:BoIMoaHATE cXeMy MECT YCTaHOBKHM MaskoB Ha (acaje 3maHHMid. 3a-
MOJIHATh JKypHaJl HaOmrogeHWs 3a Maskamu. COCTaBIIATH aKT [0 pe3ysibTaraM
HaOJIIOIEHUIA.

Hcxoanbie faHHbIE!
YepTexk dacaaa 31aHUACTAHHBIMUAO UMEIOIIUXCS TpemuHax (Bap.Nel-10)

IHopsiIOK BBINOJIHEHHUS

4. YKaszaTh MeCTa yCTAaHOBKM MAasiKOB JJIsl HAOIOACHUS 3a TPEIIMHAMHU, OIH-
caTh IpaBWJa YCTAHOBKH MAsIKOB;

5. 3amnoyIHUTH KypHAJ HAOIIOACHUS 32 MasKaMu;

6. CocTaBUTh aKT MO pe3yjIbTaTaM HAOIIOACHHUIA.

[Ipumep:

Pacad A-B
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Puc.1 — Masxk 3U-2

2. KypHan HaOr0/IeHHs 32 MasikaMu

S s .

= = |l o5 | & |9 ST

.g % §* i g S %g é 3 %é\ ®UO nabmronarens

s |5 | Ex2g/88|E%| 8 E|E

[ o 5 OE ® 2 |F = s =|F =

e |g§ 55 ET|EG| ET|EG

2 |3 a8~ |88 |28
2-1 13 18 18 [MBanoB M.A., Kypanenko C.JI.
2-2 5 6 6  [UBanoB M.A., Kypanenko C.JI.
2-3 19 20 20 |MBanoB M.A., Kypaneunko C.JI.
2-4 6 7 7  |1MBanoB M.A., Kypaneunko C.JI.
3-5 8 9 9  |MBanoB M.A., Kypaneunko C.JL.
3-6 3 3 3  [UBanoB M.A., Kypanenko C.JI.
3-7 0 9 0 10 10 |MBanoB M.A., Kypanenko C.JI.
3-8 § 4 §, 4 S 4  |MBanoB M.A., Kypanenko C.JI.
59 | S | 23 S [28| =S [ 28 |Msanos M.A., Kypanenxo C.JI.
510 | R [ 7 S 12 | €[ 12 [sanos MA, Kypanenxo CJL.
6-11 15 15 15 [MBanos M.A., Kypanenko C.JI.
6-12 6 6 6  |UBanoB M.A., Kypaneunko C.JL
7-13 15 15 15 [UBanoB M.A., Kypanenko C.JI.
7-14 6 6 6 |BanoB M.A., Kypaneunko C.JL
8-15 5 6 6  |BanoB M.A., Kypaneunko C.JL
8-16 11 12 12 |UBanoB M.A., Kypasenko C.JI.

3.AKT OCMOTpa CTPOUTENIbHBIX KOHCTPYKIIUIA 3/IaHUS C 1I€JIbI0 HAOTIOICHUS 32
ux nedopMarsMu Mpy MOMOIIM YCTAHOBIIEHHBIX MasiKOB
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AKT Ne_ 7
OCMOTPA CTPOUTENBHBIX KOHCTPYKIHA 3AaHHA C LeIbE HabnoAeHHs 3a X gedopManuaMK

. NPpH NMOMOIIH YCTAHOBJIEHHBIX MasKOB
7z //édcﬂ bretich « In_ 77 201! r

(HaceneHHbi NyHKT)
Hassanue (Twn) 3panus ,é M{éﬁé%@ﬁ Jgﬁ%&
Aapec__ 4l Z?/(A-toco Zig A
CobCTBEHHUK (3KCNAYATUPYIOWAR OPraHu3aLma) ///,-/y - £

Komuccun & cocrase:

Guabirstt yiomeisen WIS F - Fpseitscss B S

(opranM3auma, AONKHOCTL, PUO BCEX YNEHOB KOMWCCHM WM NPEACTABUTENEH 33MHTEPECOBAHHBIX CTOPOH)
‘,’Z/M{gm /77 Zj - / ﬂ’%ﬁJLLt{Mﬁ & o

e evep HPY-F ?%ﬁaof LS
: it L, . n
peoeindigr. Levegp@an — Yonobondl A S
NPOM3BENA OCMOTP CTPOMTENBHBIX KOHCTPYKUNA BbILEYKA3ZAHHO IO 3AaHUA U YCTAHOBUAA:
MecTta ocmoTpa (npu BoIBOPOYHOM DCMOTPE) r/Aﬂz:ﬂrj/) VZ AVILLLA 2P / V2 ad A -8B

MHTEHCMBHOCTS PA3BUTHA CYWECTBYIOWMX TPewmH (HaubBonbwee yanunenne, Haubonswee ysenmdeHune
PACKPBLITUA, C YK33aHMEM MECT U HOMEPOB MaAKOB) sZEA L ELEA el —
; LOLALAAALLLEL

ettt £L0 lo &3 .
S0 4:49&“ COEL72L2 L2440

]
MOABACHHE HOBBIX TPELMH M OUEHKA CTENeHIs MX ON3CHOCTH M&o&uttté’_
4 (o IR

M3MEHEHWUE TEXHUYECKOTO COCTOAHMA KOHCTPYKLMIA d[jﬂd«f/jﬁ/ LLETLLTE
. 7 s 3

Heobx0aMMOCTE NPOTHBOABAPMIAHLIX MEDONPUATHIA M BOZMOMHOCTE AaNbHERWEN IKCNNYaTALMIU
{MEPONPUATHA N0 OrPaHMHEHKIO IKCNAYATAUMH)

BbiBoAbI KOMMHCCHUM:

2
[edGopmMaummn KOHCTPYKUMA CcTabunu3npoBaniucs/NPoaoNHaloTcA é‘fﬁfmia LALLEEA
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MpOAONKUTL/OCTaHOBUTL HabnoAeHUA DLrnRALOLLLTE 2 K

BO3MOXXHOCTb M YC/I0BUA Aa/ibHENLel aKcnayaTauum DNl b Pl T Lot £2 66—
Dl pd by eel K&&/ctcaﬂzu i
'j

L 7 , -
[ata cneAyloulero 0CMOTPa KOHCTPYKUMIA, 160 NepuoantHOCTL Yz D el

OTBeTCTBeHHbm 3a cheaylowmii oCMoTp (nuuo/opranusauuﬂ) /f/f]//” 77
Uborwb M8 Zaﬂ,ézuéﬂm L.,

HeOGXOAMMO BbanIlHMTb MEPOI'IPMﬂTuﬁ (HaMMeHOBaHMe MecTo, CpOK OTBeTCTBeHHbIM)
bdeenres fro el eu{oﬂ/fﬁe Y DLOTET L fd Gooed2f08
Fd
ppitfe AL, 2 S e pps peO 2 %;4[/4&, 7z

/; Lo g LLALEL

KOHerTHble [aHHble, NONYyYeHHbIe B X0Ae OCMOTpa KOHCTPYKLMMI, yKa3aHb! (yKa3aTb HOMep U CTpaHuLbl

ypHana, n"nbo HomMep 1 KONNYECTBO /IUCTOB NPUNOXKEHUA)
Bt e LOIPLALLPE. L Ay ptepef At /Jz AOLE S Lt )
7 =77

K AKTy npunararoTca doTorpadpum Ha nucrax
Moanucy YNeHOB KOMUCCHM:
7 *,;7/ ) MovPesskitsy B A
Loy / ,//}6244 LLALLK72 L
Yot — Hoonot 24

Leptfoe— | L2 etlrids /S
—
,C/g,rv(_{.«/ / Zﬁ&/ﬁd [/// //

Hed)ODMaHI/IH CTCH — 3TO M3MCHCHHUC TCXHUYCCKOI'O COCTOSHHUA, KOTOPOC BLI-

paxkaercsi B 00pa3oBaHUU MPOTHOOB, OTKIIOHEHHS 110 BEPTHKAJIHLHOCTH, TOPU3OHTAITb-
HOCTH, 0Opa30BaHKE BHITHOOB.

Buowi deghopmayuu cmen:

° Pazapobiienne kinaaku, KOPOTKUE TPEIIMHBI, CKIIABIBAHUE KIAJKHU O]
oropamu 0aJioK;

° BeprtukanpHas TpemmHa B MECTE COMPSKEHUSI TTPOIOJIBHON CTEHBI C TIO-
[IEPEYHON;

° ['opuzoHTaNBHAS TPEIIUHBI;

° TpemuHbl BAOTL apMaTyphI ¢ BHITYYHMBAHUEM KIIAKH;

° OtcioeHue 00JIMIIOBKHU;

° BriBeTpuBaHue KIaaKu, BEIMAJACHUE OTICIbHBIX KaMHEH.
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Hedektnl creH. Knaccudukanms uzHoca. [losiBneHrne TpeniH B KUPIUYHON

KJIAJIKE CBUJICTEILCTBYET O HAIWYUHU AePopManuii U TpeOyeT CEephe3HOTO aHaau3a
MIPUYMH WX BO3HUKHOBEHUS, a TAaKXKe pa3pabOTKHA TEXHUICCKUX MEPOIPHUITHHA IO e
YCUWJICHHIO WY TI0 CHIDKCHHIO JIEHCTBYIOMUX Harpy3ok. Ocoboe BiusHME Ha nedop-
MAaI[MOHHBIC Ka4yeCcTBa KIAJKU OKAa3bIBACT COCTAB PACTBOPA, OTIMYAIOIIHICS BHIAMHU
BSDKYIIIUX U 3aIIOJTHUTEIICH.

Koncmpyxmuenwvie owubku.:

o HEPaBHOMEPHBIC OCAJIKH YaCTH 3]IaHUs, B PE3YJIbTATe Yer0 B KHPITUIHON
KJIaJIKe TIOSIBJITIOTCSI HANPSKCHHMS, IPUBOISAIINE K Pa3pbIBy KIAJKH U 00pa30BaHUIO

TPEIIUH;
o HECOOTBETCTBUE HECYIIEH CIIOCOOHOCTH MaTepuaia CTEH JCHCTBYIOIIEH
Harpyske;
o NPUMEHEHUE «TEIUIBIX» PACTBOPOB CO IJIAKOBHIMU JJOOABKAMHU U TIOBBI-

IICHHOM 30JIbHOCTBIO;

° HapyIlIeHUuEe MPOCTPAHCTBEHHON »KECTKOCTH CTEHOBOI'O OCTOBa B €la0o
MEePEBS3aHHBIX MECTaX MPUMBIKAHUS MOMEPEYHBIX HECYIIMX CTEH K HapyKHBIM ca-
MOHECYIIIUM, YTO OCOOCHHO IPOSIBISAETCS MPHU CPABHUTEIBHO CIa0BIX TPYHTAaX, CIIO-
COOCTBYIOIIMX BO3HUKHOBEHHIO 3HAYUTENBHBIX CKAJIBIBAIOIIUX HAMPSHKEHUNW B Me-
CTax COMPSHKEHUSI BHYTPEHHUX MOMEPEYHBIX CTEH C HAPYKHBIMHU.

Heyoosnemsopumenvras sxcniyamayus:

° npocaaka (yHIAaMEHTOB H3-3a HEYJIOBJIETBOPUTEIHLHOTO TEXHUYECKOTO
COCTOSIHMSI TTOJI3EMHBIX HHKECHEPHBIX KOMMYHHUKAIIHA;

° CHUCTEMaTHUYECKOE TMEepPEeyBIAXKHEHUE KJIAJKW CTEH B pe3yJibTaTe HEHC-
MPaBHBIX KAPHU3HBIX CIIMBOB KPOBEJb U3 CTAJIbHBIX JINCTOB, BOJOCTOUYHBIX TPYO, OT-
MOCKH BOKPYT 371aHUS;

° HapylIeHUEe MapHUPHOUN CBA3U CTEH C IUCKOM MEPEKPHITUS MPU 3HAYU-
TEIHLHOM HapYIICHUU CEUCHUS JCPEBSIHHBIX 0aJOK MEPEKPBITHM, YTO MPUBOIUT K OT-
KJIOHEHHUIO CTEH OT BEPTUKAILHON OCH 3a CUeT HAKJIOHA BCEM CTEHBI MJIM BBHIMYYHBa-
HUIO €€ OTJICJIbHBIX YUYaCTKOB;

° BBIBETPUBAHUE PACTBOPA HA 3HAUUTEIHHYIO TITyOHHY KIIQJKH.

Ilpouszeoocmeenmvie oumuoOKUL:

° npoOUBKA MPOEMOB B KUPIUYHOW KJIAJIKE C HAPYIICHUEM TEXHOJIOTHYe-
CKOH IIOCJICIOBATEIILHOCTH;

° OOKOBOE€ BBHINTyYHMBAHHME KIJIAJKU BCIEACTBHUE OJHOCTOPOHHETO pacropa
CBOJIa TIEPEKPHITHUS;

° OIITYKaTypUBaHWE IMOBEPXHOCTU KIIAJKU IIEMEHTHBIM JIMOO >KUPHBIM
CJIO’)KHBIM PacTBOPOM, a TaK)Ke OKpacka KUPIMUYHOU MOBEPXHOCTH MACJISTHBIMU Kpac-
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KaMH, 00JIaJalollMMUA Majlol BO3AYXOMapONpPOHUIIAEMOCThIO, YTO HApyIIaeT HOp-
MaJIBHBIN BJIAJKHOCTHBIN PEXKUM CTEH;

o HEKAueCTBEHHAsl 3aJleJIKa paHee MPOOUTHIX THE3J WJIM MTpad Uisl MOH-
Ta)xka 0AJIOK U TUTUT MEePEKPHITHI;

o pa3dopka MEPEeKPBHITHIl C HAPYIICEHHEM TEXHOJIOTUU, YTO MPUBOJUT K
HapyIIEHUIO MOHOJMTHOCTUA KUPIUYHOUN KIaJKH;

o yKiIaaKa 0aioK U MPOTOHOB MEPEKPHITUN 0€3 pacrpeaeuTeIbHbIX TUIUT
WJIM TUIACTUH, YTO TAKXKE MOKET HAPYILIUTH KIAAKY.

OwiubKu npoekmupo8anusi:

o nepepacripeielicHue JIeUCTBYIONIMX HAarpy3oK, MPUBOJSIIEE K MepeHa-
MPSHKEHUI0 OCHOBAHUM WJIM KUPITUYHBIX MPOCTEHKOB MAJIOTO CEYEHUS;

o YBEJIMUECHHUE ATAXHOCTU 3/1aHUA 0€3 yuera JCUCTBUTEIBHOW HeCylen
CIIOCOOHOCTH CTEH U (DYHIaMEHTOB;

o PacCIOJIOKEHUE BHOBBL IMPOCKTUPYEMOTO 3AaHUs B HEMOCPEICTBEHHOM
OJIM30CTH OT CYIIECTBYIOIIEro 0€3 pa3pabOTKH OCOOBIX MEpPONPUSATUM, HAMpPaBJICH-
HBIX Ha CHWIKEHME BJIMSHUS Ha pabOTy IpyHTa MO/ CYIIECTBYIOMUMHU (HyHIaMEHTa-
MU, 100aBOYHOM HArpy3Koil OT BHOBb BO3BOJAUMOTO 3/1aHUSI.

I[I/IaFHOCTI/IKV TCXHHUYCCKOT'O COCTOAHUSA CTCH ITPOBOAAT BCCMHU crioco0aMHu: BH-

3yaJbHBIM OCMOTPOM, TPUOOpamMu U myTeM BCKphITHI. OO 00IeM COCTOSTHUU CTEH
CYIIT, KaK OBLIO OMUCAHO, MO XapaKTePy TPEUIUH U UCKPUBIICHUIO TOPU30HTAIBHBIX
Y BEepTUKaIbHBIX JUHUN (pacagoB. Creayer pasziduarh Cilydad, KOrja ocajka Ipe-
KpaTujaach, MPUIMHEHHBIC €10 JehOpMalK CTAOMIM3UPOBAIMCH, a CJIEABl MX HC-
npaBiieHbl. boree CIOXKHBI Cydan, eclu Ocaaka Wiu Apyrue AedopMaiui CTeH 10
KaKUM-TM00 TIPUYMHAM TPOJIOJDKAETCS W JaKe BO3HUKAET BHOBb. B 3THX Ciydasx
NPUXOAUTCS MPOBOAUTH HAOIOACHUE 32 COCTOSHUEM WJIM MOBEJCHUEM TPEUIUH BO
BpPEMEHU C TIOMOIIBIO paHee OMUCAHHBIX CITOCOOOB.

KOHTpOJIb 32 TEXHUYECKUM COCTOSIHUEM 3JIaHUN JTOJKEH OCYIIECTBIISITHCS €T0

COOCTBEHHHMKOM, KCILTyaTUPYIOIIEH OopraHu3aiuell Wid CiIy»K00i TeXHUUECKOM dKC-
TUTyaTalliyd yTeM MPOBEICHHS TJIAHOBBIX M HEIJIAHOBBIX (BHEOUEPETHBIX) TEXHHUYC-
CKHX OCMOTpPOB (71ajiee — OCMOTPOB) COOCTBEHHBIMH CUJIAMH, a TIPHU HEOOXOIUMOCTH
— MyTeM MPOBEACHUS 00CIeI0BaHUs CIICIIMATM3UPOBAHHON OpraHU3aIUeH.

Obwuti ocmomp 30anutl NPOBOOUMCSL KOMUCCUEU 8 COCMABe:

— TpencenaTeah KOMUCCHH — PYKOBOIUTEINb, TJIABHBIM WHXKEHEP OpraHu3a-
Uu (FOPUANYECKOTO JIULA);

— WICHBl KOMHCCHUM — JIMIAa, OTBETCTBEHHBIC 3a DKCILTyaTalWio 3IaHUS;
NPEICTaBUTENN CITYXKObI, OCYIIECTBISIONIEH IKCILTyaTallMi0 MHXEHEPHOTo 000py/10-
BaHMS; TIPEJCTABUTENIL MECTHOTO OOIIECTBEHHOTO (hopMUpOBaHUs (UK Tpodcoro3a).

25



Jiist OOIIECTBEHHBIX 3/1aHUH B COCTaB KOMUCCHH BKITIOYAIOTCS MPEACTaBUTENN
OpraHOB MECTHOTO HJIM OTPACIEBOTO YHPAaBICHUS, OTBETCTBEHHBIC 32 TEXHUYECKOE
COCTOSTHHE OCHOBHBIX (DOHIOB.

JlJis mpOW3BOACTBEHHBIX 3/aHUN B COCTAaB KOMMCCHUU BKJIIOYAIOTCS TJIaBHBIC
CTHELUATHUCTHI IPEANPUATHS (MEXaHUK, SJHEPTETHK, TEXHOJIOT) U WHKEHEP 10 TEXHUKE
6e3omacHOCTH. {7151 3MaHMH, SBIAIOMMXCS UCTOPUKO-KYIBTYPHBIMH IICHHOCTSIMHU, B
COCTaB KOMHUCCUH BKJIIOUAIOTCS MpeAcTaBuTenu JlernapramMmeHTa mo oxpaHe UCTOPHKO-
KyJBTYPHOTO HAacIeIUsl U pECTaBpaIlHH.

K pabote xomHccun MOTYT MPUBJIEKATHCS CIIEUATUCTHI-3KCIIEPTHI U TIPEICTa-
BUTEJIHN PEMOHTHO-CTPOUTEIBHBIX OpTraHU3aIUH.

[To pe3ympraTaM OCMOTpa COCTaBISIETCS aKT, KOTOPBIA MOAMUCHIBACTCS BCEMU
YJICHAMU KOMHUCCHUH M YTBEPK/IaeTCsl COOCTBEHHUKOM 3/1aHUS WIH YIIOJIHOMOYEHHBIM
UM JIULIOM.

MeTon1ka NOCTAHOBKU MasiKOB M HAOJIIOICHUS 32 HUMU

Masiki ycTaHaBIMBAIOT B MecTax HamOoyiee Pa3BUTHIX M XapaKTEPHBIX Tpe-
IITUH, pacrioiaras ux Ha Hapy>KHBIX, TAK ¥ HA BHYTPEHHUX TTOBEPXHOCTIX CTCH.

Ha kaxxmoif TpeuiHe ycTaHaBIMBAIOT JIBE MEPEKPHIBAIONINX TPEIINHY MasKa
—OJIUH B MECTE HauOOJIBIIET0 PACKPHITHS, IPYTOl — B KOHIIE €€.

Masiki CTaBAT Ha OYMINCHHYIO OT KPAacKU M IITYKATYPKH IMOBEPXHOCTH CTE-
HBI, IEPIICHINKYISIPHO K TPEIIHHE.

Masiki HyMEepyIOT M TUIIYT Ha HUX JaTy YCTAaHOBKU. TPEIIMHBI U MasKH B
COOTBETCTBUM C TpaduKoM HAOIIOJICHUS MEPUOJAMYECKH OCMATPUBAIOTCS (HE pexe
OJIHOTO pasa B 2—0€ CYTOK), U 10 pe3yJbTaTaM OCMOTpa COCTaBIIsI€TCA akT (KypHam),
B KOTOPOM YKa3bIBAIOTCS: JIaTa OCMOTPA, YEPTEXK C PACIOJIOKEHUEM TPEIIMH U Mas-
KOB, CBEJICHUSI O COCTOSIHUM TPEIIUH U MaskOB, CBEJIEHUSI 00 OTCYTCTBUU WM TOSB-
JICHUW HOBBIX TPEIIMH U YCTAaHOBKA HAa HUX MasKoOB (B KypHaje (akTe) HabJIto1eHHIA
00s3aTEIBHO JOJKHO OBITh 3a()UKCUPOBAHO — MECTO PACIIOJIOKEHHS Masika, €ro Ho-
Mep, IaTy YCTaHOBKH, TEPBOHAYAIBHYIO ITUPUHY TPEIIHHBI ).

B cnyuae nedopmanuu (pa3peiBa) Maska psSaoOM C HUM yCTaHaBIMBAETCS HO-
BBII, KOTOPOMY MPUCBAUBAETCS TOT K€ HOMEpP, HO ¢ MHAEKCOM. Masiku, Ha KOTOPBIX
MOSIBIJIMCH TPEIUHBI, HE YAASIOT O OKOHYAHUS HAOIIOIEHUI.

Ecnu B Tedenne 30 CyTOK M3MEHEHHE pa3MEpOB TPEIIUH HE OyneT Guxkcupo-
BaHO, UX Pa3BUTHE MOKHO CUMTATh 3aKOHUYCHHBIM, MasKd MOYXHO CHSTh M TPEITUHBI
3a/1eaTh.

IIpakTHuyeckoe 3ansaTre Ne9

Tema: «OnpenesieHue cTeneH 3arHUBAHUS KOHCTPYKIUID)
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Heab padoThl: U3yueHUE MUKPO- U MAaKpO- CTPYKTYpPbI APEBECUHBI; O3HAKOM-

neHue ¢ o0pasiaMu pa3InIHBIX TIOPO/] IPEBECUHBL, TOPOKU APEBECHUHBI.

B pe3yibTaTe BbINOJHEHUS MPAKTHYECKOT0 3aJaHusi N29 CTYIeHT 0JIKeH:

3Hamb:

- 0COOCHHOCTH CTPOCHUS U CBOWCTB JPEBECUHBI;

- OCHOBHBIE TTOPOJIbI JICJIOBOM IPEBECHHBI;

- BUJIBI MaT€PHAJIOB HA OCHOBE JIPEBECHHBI M MX PAIIMOHAIBHBIC 00JIACTH TIpUMe-
HEHUS,

- HEJIOCTaTKU (TIOPOKH) IPEBECHUHBI.

ymemw:

- OMPEICIIATH [0 XapaKTEPHBIM MPU3HAKAM MOPOIY U KA4€CTBO JPEBECHUHBI.

HcxoaHble JaHHbIE:

OOpas1pl pa3IuYHbIX APEBECHBIX MOPOJ U TOPOKOB IPEBECUHBI.

IopsiaoKk BHINOJTHEHUS] MPAKTUYECKOT0 3aIaHNS:
1. PaccMOTpeTh MaKpOCKOITMYECKOE CTPOCHHE IPEBECHHEI;
2. PaccmoTtpeTs mpu3HaKK IPEBECUHBI OCHOBHBIX TOPO/T;
3. PaccMOTpeTh MHUKPOCKOMUYECKOE CTPOCHHE IPEBECHHBI, OIPEACIIUTH
MOPOJIbl 00pPa3IOB JPEBECUHBI
4.  Mepomnpustus 1Mo onpeneneHnto Gu3nKo-MeXaHMUeCKIX CBOMCTB JIpeBe-

CHHBI.

1.  Maxpockonuueckoe cmpoenue Opesecunbl

H3y4alor ¢ 1enplo0 pacno3HaBaHUs MOPOJ APEBECUHBI, TP 3TOM OLEHUBA-
IOT IIBET U MOBEPXHOCTh KOPHBI, ONMPESSIOT HAIMUYKME U BUJ sapa U 3a00JI0HH, CTe-
MeHb BUJAUMOCTH TOJAWYHBIX CJIO€B M UX OUEpTaHUE, pa3IUUUE MEXKIY paHHEH U
MO3/IHEN APEBECUHON, HATMYUE MPOKUIIOK, Pa3MEPhl U paclpeeICHUE COCYA0B,
BEIIMYMHY U YUCIIO BEPTUKAIBHBIX CMOJSHBIX XOJIOB, a TaKXKe TEKCTypy, OJieck
JIPEBECUHBI U TIpOYEE.

OOBIYHO CTBOJI JIepeBa pacCMaTpPUBAIOT HA TPEX OCHOBHBIX pa3pesax: IMo-
nepeyHoM (TOpLIEBOM), paJiHalbHOM MNPOJOJIbHOM (MO AUAMETPY HIU PAAUYCY)
U TAHTEHTAJbHOM MPOJA0JBLHOM (IO XOpAe).
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[Ipu paccMOoTpeHHM TONEPEUYHOro cpe3a JepeBa MOXKHO OOHApPYXKUTh
CIEyIOIIMe OCHOBHBIE €r0 4acTH: KOopy, kKaMOuii, 3a00JI0HB, AP0 U CEp/lEeBH-

HY.

Puc.2 — TopueBoii pa3pe3 aepeBa

1 — xopa; 2 — kamOuii; 3 — 3a00110Hb; 4 — AAPO; 5 - cepALIeBUHA

Kopa 3amuniaer 1epeBo OT MEXaHHYECKUX BO3JICUCTBHI, OHA COCTOUT U3 JIBYX
CJIOEB - HapyKHOTO (KOpKH) U BHyTpeHHero (i1yba). [To nmybsiHOMy cioto B pac-
TYLIEM JAEpPEBE IBUXKYTCS MUTATEIbHBIE BEIIECTBA.

Kambuii HaxoauTcss MeXIy IPEBECUHON U KOPOW; OH COCTOUT U3 KUBBIX
KJIETOK U UMEET Ba)KHOE 3HAYEHHUE B NMPOLECCE POCTA AEpPEBA.

JlpeBecMHA COCTOUT M3 PANAa KOHUEHTPUUYECKHUX CIIOEB, HA3BIBAEMBIX TO-
OUYHBIMHU KOJIbLIAMH, KOTOPBIE CBETIIEE K MOBEPXHOCTH CTBOJA U TEMHEE y ILIEH-
Tpa. CBeTyas 4yacTh JPEBECUHBI Ha3bIBaeTCs 3a00JIOHBIO, @ TEMHAs - SIPOM 3a00-
JIOHb COCTOUT W3 MOJIOJIBIX JKMBBIX BETOK. B pactymiem nepeBe mo 3a00J0HU JABU-
JKETCs Bjlara, ¢ paCTBOPEHHBIMUA B HEM MUHEPAIbHBIMU BelleCTBaMu. A apo coCTo-
UT U3 MEPTBBIX KJIETOK M oOecredyrBaeT NPOYHOCTh CTBOJNY JepeBa. B 3aBucu-
MOCTH OT Hajuuus siapa U 3a00J0HU MOPOJBI AENAT Ha siApoBbIEe (COCHA, NY0,
JUCTBEHHHUIIA, KeJIp) U 3a00JIOHHBIEC, HE UMerIUe sapa (6epe3a, ocuHa, 0JibXa,
nuna). I[Topoabl, uMeromMe B NONEPEYHOM CEYEHUN OJUHAKOBYIO OKPACKY U CO-
AepxKalyue pa3IM4HOEe KOJMYECTBO BJAaru B LIEHTPaJbHON U mepudepuyeckoin

4acTsAX, HA3bIBAIOT CIEI0APEBECHBIMU TOPOJaMu (€J1b, OyK, MUXTA).

28



CepaieBuHa mpeacTaBisier coOoi cnadyro TKaHb MEPBUYHOTO 00pa3zoBa-
HUsI, KOTOpas JIETKO IMoJjiaeTcs 3arHuBaHuio. Ha paguanbHOM M TaHT€HTaJIbHOM
pa3pesax CTBOJIA OTYETIMBO BUJHBI TOJUYHBIE CIOU. KaXIblii TOAWYHBIN CIIOU
COCTOUT U3 JBYX pa3iM4aeMbIX IJ1a30M 30H: BHYTPEHHEU TEMHOM - O3HEH, 00-
pa3oBaBIIEHCS K KOHIY JeTa. Yem BbIlIe COJAEpKaHUE B TOJUYHBIX CIOSIX MO3HEH
JPEBECHUHBI, TEM MPOYHEE MaTepUall.

Ha nmonepeunom paspese cTBosia ny0a, Oyka, KiI€HAa U JPYrux NOpoj 3a-
METHBI Yy3KHE€ paaualibHble JIMHUU, TaK Ha3blBA€MbIE€ CEPAICBUIHbBIC JIy4H,
HanpaBJICHHbIE OT KOPBI K CEpALIEBUHE; HA PaJuaIbHOM pa3pe3e OHU MMEIOT BUJL
IIMPOKUX M Y3KUX JIEHT, & HAa TAaHT€HTAJIbHOM pa3pe3e - BUJ KOPOTKHX, CIIETKa
YTOJIIIEHHBIX MTPUXOB. B pacTymieM nepeBe cepAleBUAHBIC Jy4YU CIYKAT JJIs
NEepEMEIICHHS BJIard U MUTATENbHBIX BEHIECTB. XBOWHbBIE MOPOJBI UMEIOT CMOJIS-
HBIE€ XOJIbl, PaCIOJI0KEHHBIE B MPOJOJIBHOM M MOMEPEYHOM HAMpaBJICHUU, B HUX
COCpPE0TAYMBAETCS CMOJIA.

2. Ilpuznaku Opesecurbvl 0CHOBHBIX NOPOO.

CocHa - roAMYHBIE CJIOM XOPOIIO BUIHBI, 3200JIOHb IIUPOKAS, CMOJISTHBIE XO/IbI
JIOBOJIHO KPYITHBIE 1 MHOTOYHCJIEHHBIE.

Enb - sapa Her, qpeBecuHa 0enoro 1BeTa, UMEIOTCSI CMOJISIHBIE X0/l PA3HOTO

IraMeTpa.

JIucTBEHHMIIA - PE3KO BBIJECIICHA Pa3HULIA MEXKAY PAHHEN U MO3QHEU APEBECH-
HOM TOJUYHBIX CJIOEB, 3a00JI0Hb y3Kasi, CMOJISHBIC XOJbl MEJIKUE U HEMHOTOYHC-
JICHHBIE.

Hy0 - xombIiecocyaucTas mopojia, UMEroIIasl MUPOKUE CEpIEBUTHBIC JTyYH,
MEJIKME COCY/IbI B MO3AHEN 30HE 00pa3yloT paJuaibHbIC TPYIIIBI - SA3bIUKH; 3a00JI0Hb
y3Kasi, pe3KO OTPAHUYEHHAS.

Slcensb - cepAleBUAHBIE YUYl Ha paJvaIbHOM pa3pe3e OYEHb y3KUEe, HEBHUIU-
MbI€, MEJIKUE COCY/bl B MO3JHEH 30HE OOBEAMHEHBI B T'PYINBI B BUJE TOUCK U
KOPOTKUX 4YepTOYeK; 3a00JIOHb MHUPOKas, PE3KO OTpaHUYEHHAS, PO CBETIO-

Oyporo 1BerTa.
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bepesa - Hanbosee XxapakTepHbIM IPU3HAKOM SIBJIIETCS YaCTO BCTPEYAOILASCS
CEpJLEBUHHBIE TIOBTOPEHUS; JpeBECHUHA Oenasi ¢ JIErKUM KpacHOBATHIM WJIHU Oypo-
BATbIM OTTEHKOM, CpPEJHEH Macchl U TBEPJIOCTH; CEPALEBUHHBIC JIy4Yd BHIHBI
TOJBKO Ha TOPLIEBOM pa3pese.

OcuHa - npeBecuHa Oenasi, JIerkasi, JOBOJILHO MATKasi, CEp/ILIEBUIHBIC JTyYH HE
BHJIHBI HU Ha OJTHOM paspese.

Jluna - npeBecuHa Oemnasi, MArKasi, CEpLEBUHHBIC JTy4d Y3KHE U BUAHBI HA I10-
MEPEYHOM U paJHaIbHOM pa3pe3ax. Ha ocHOBaHMM MPOBEJEHHOTO M3Y4Y€HHs 00-
Pa3loB IPEBECHOM MOPOJbI KaX bl CTyAEHT OpUraabl 3aHOCUT PE3YIbTATHI B OT-
4eT 1o J1abopaToOpHBIM paboTaM U 3apUCOBBIBAET OCHOBHBIE pa3pe3bl CTBOJIOB Jie-
PEBBEB MPEJI0KEHHBIX 00pa3II0OB.

3. Muxpockonuueckoe cmpoenueopegecumbl

MN3y4aloT HAa TUNHYHBIX NPEACTABUTENSAX TPEX OCHOBHBIX TPYII MOPOA
apeBecuHbl. Hampumep, MUKPOCKOMUYECKOE CTPOEHUE XBOMHBIX MOPOJ H3yya-
I0T Ha TOTOBBIX CPE3ax JAPEBECUHBI COCHBI, JUCTBEHHBIX KOJbLECOCYAUCTHIX I10-
pol — Ha cpe3ax ay0a, TMCTBEHHBIX PacCeIHO-COCYAUCTBIX — Ha cpe3ax JpeBe-
CUHBI Oepe3Hl.

[lepen HayanoM 3aHATHI ydaluecs AOJKHBI O3HAKOMUTHCS M0 MHCTPYKLHUU C
ONTHYECKOW CXEMOW M YCTPOMCTBOM MHUKPOCKOIA, PACIIOJIOKEHUEM BUHTOB IS TPY-
00l HaBOJKU U TOYHON (DOKYCHPOBKH.

KauecTtBo M300paxeHus mpenapara, pacCMaTpUBaeMOIro B MUKPOCKOI, 3a-
BUCHUT OT OCBEIICHUS, KOTOPOE MOXKET OBITh U €CTECTBEHHBIM M HCKYCCTBEHHBIM.
B y4e6Hoi#1 nabopaTopuu TeXHUKyMa MpenapaTbl peKOMEHAYETCsl pacCMaTpUBaTh
IpU THEBHOM OCBEIIEHUU. MUKpPOCKON yCTaHABIMBAIOT HA MAaCCUBHBIN CTOJI TaK,
4TOOBI 3€pKajio He ObuIo oOpameHo K OKHY. IIpsmble coliHEUHBIE JIyud He
JOJIKHBI TOMAaJaTh B MUKPOCKOII.

[Ipenapat nmoMmemniaOT Ha MPEIMETHBIA CTOJMK MUKPOCKOIA U 3aKPEIUISIOT
€ro Npy>KUHHBIMH KJIE€MMaMHU TakK, YTOObI M3y4aeMblii 0OBEKT Obl B LIEHTPE MO
3peHus. Kak TOJIbKO NMOSIBUTHCS ICHOE€ M300pakeHUE NpeaMeTa, HAUMHAIOT TOY-

HYIO (OKYCHPOBKY MHKPOCKOTIa MHUKPOMETPUUYECKMMH BHHTaMH. J|OCTHTHYB
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YETKOr0 M SICHOr0 M300pakeHMs Ipenapara, NPUCTYNalT K U3YUYEHUI0 MUKPO-
CKOMU4YecKoro ctpoeHus. Habnrogass moag MHKpPOCKOIIOM CTPOCHUE JIPEBECHUHBI

COCHBI, CPAaBHMBAIOT €€ C N300pakeHueM Ha cxeme (puc. 2).

Topu,oBoJ

Puc.3 — MuKpoCKONMYECKOE CTPOEHUE COCHBI
1 — BepTUKATBHBIA CMOJITHOM XOT; 2 — TOAMYHBIN CIIOM; 3 — MHOTOPSAHBIN JIyd; 4 — TIOpHI; 5

— CCPALUCBHUHHBIC J'Iy‘-II/I,G — paHHHEC TpaxCUAbl

IIpn M3ydeHUH MUKPOCKOMUYECKOIO0 CTPOEHMS IPEBECHHBI COCHBI B IOIIE-
pEYHOM paszpese o0pallaroT BHUMaHUE Ha TPAHUILy MEXKAY TOJUYHBIMU CIOSMHU,
HAa PaHHUE W NO3JHUE TPAXEU[bI, CEPALIEBUIHBIE JIYyUHd U BEPTUKAIbHBIE CMOJIS-
Hble xoAbl. Ha pa3pe3e Tpaxeuapl MMEIOT BHJ KJIETOK KBaJApPAaTHOM WM IPSMO-
yroJibHOM (OpMBI, PacloOKEHHBIX paAualbHBIMU psiaaMu. B mpeaenax roauy-
HOTO CJIOS pa3iauyaroT paHHue (oOpasylomuecs BECHOW U B Hauyaje JeTa) U
no3aHue (oOpa3yromuecs B KOHIIE JIETa U OCEHbIO) Tpaxeu ipl. PanHue Tpaxeu bl —
C TOHKMMH CT€HKaM{ M IIHPOKOW MOJIOCThIO — MpoBoAsmue KieTku. [lo3nnue tpa-

XCHUJAbl — C TOJICTBIMHM CTCHKAMHU U MaJioi MOJOCThIO - MEXaHUYECKHE TKaHMU. CCpI[-
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[IEBUIHBIC YN HANPaBICHBI MONEPEK TOAUYHBIX CIOEB U UMECIOT BUJ y3KUX pa-
IUAlbHBIX TOJIOCOK. BepTHKaidbHBIE CMOJSHBIE XOAbl MPEACTABISIOT OO0
KaHaJbl, HAIPaBJICHHBIC BIOJb TPAXCHUIBI.

B panunanpHOM pa3pese COCHBI Tpaxeu bl UMEIOT BU JUTMHHBIX BOJIOKOH, HA
CTEHKaX KOTOPBIX XOPOIIO BHAHBI OKaWMIICHHBIC MOPHI B BHUJE KOHIICHTpHUUE-
CKHUX OKPYXHOCTEH. Y3Kue CEepAleBUIHBIC JTyYd BUIHBI XOPOIIO; OHU JIJIMHHBI-
MU T0JIOCAMU TEPECEKAOT TPAXECHUIBI.

Ha tanreHTan»HOM pa3pe3e COCHBI TPaXxeH bl — JJIMHHBIEC BOJIOKHA TIPEHMYIIe-
CTBEHHO C ITaJIKUMHU cTeHKamMu. CepAleBUAHBIE YU UMEIOT BUJI BEPTUKAIBHBIX
I[ETIOYEK U MO BBICOTE JIydya COCTOST U3 HECKOJbKUX psAoB KieTok. [lapannens-
HO TpaxeuJaMm MPOXOIAT BEPTUKAIBHBIC CMOJISTHBIC XO/IHI.

[Ipu n3ydyeHUH MaKpPOCKOIMMYECKOTO CTPOEHHS JpeBecuHbl ayba (puc. 3)
Ha TIONEPEYHOM pa3pe3e oOpamarT BHUMAaHWE HAa TPAHUIY MEXKIY TOAUYHBIMHU
CJIOSIMHU, KPYIHBIC M MEIJIKHE COCYIbI, MIUPOKHUE M y3KHWE CEpICBHIHBIC JTyUH,
BOJIOKHA TUOpudopMa U IpeBecHyIo nmapeHxumMuy. Ha paguansHom paszpese qybda
XOPOIIIO PAa3IMYUMBI TIOJ] MUKPOCKOIIOM TPAaHHUIIBI MEXKAY TOIAMYHBIMHU CIIOSMHU.
Cnenyetr oOpaTuTh BHUMaHUE Ha COCYJIbl U UX TPYNIUPOBKY, CEPAIICBUIHBIC Y-
YU, BOJIOKHA JTUOpudopmMa M MapeHXUMHBIC KJICTKH, BUJ CEPANEBUIHBIX JTydeh
Ha TaHTEHTAJIBHOM pa3pe3e - Ha GOpMy IIMPOKHUX U Y3KHUX CEPJIICBHIHBIX JTyUeH,
BU/I COCYJIOB, BOJIOKOH JINOpHOpMa U NMapeHXUMHA.

[Ipy M3ydyeHNH MHUKPOCKOTMYECKOTO CTPOCHHS APEBECHHBI JAHHOW TOPOJIBI
HEO0OXOJMMO B OTUETE CJENIaTh COOTBETCTBYIOIINE 3apPUCOBKU CTPOCHUS JIPEBECUHBI

" CPAaBHUTBb CO CXCMaMH, IIPCACTABJICHHBIMHU HA pI/IC4
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a) 0)

Topuebod

Puc.4 — Cxema MUKPOCKOITUYECKOTO CTPOCHHUSI IPEBECHHBI 1y0a 1 Oepe3bl

1 — y3kHe cepIleBUHHBIC TyYH; 2 — COCYIbI; 3 — TUOpupopM; 4 — MEIIKHI COCY/I MO3THEH JTpEeBECH-
HBI; 5 — IIMPOKHUH CepALIeBUHHBIN J1y4;6 — cOCyl paHHEH JpeBecHHbl; / — TOAMYHBIN CIoi; 8 —
CEepLIEBUHHBIE JTy4n

4.  Meponpuamus no onpeoenenuro hu3uKo-mexanuieckux coucmas opese-
CUHbBL

Jns onpeneneHus (PU3MKO-MEXAHUYECKUX XapaKTEPUCTHK JPEBECUHBI U
MUKpOaHajIn3a U3 HEHArPy>KCHHBIX WIH CJIa0OHATPY>KCHHBIX YacTeW JEpPEBSHHBIX
KOHCTPYKITUH, UMEIONTUX MOBPEXKACHUS U Ae(hEKThl B HE MPETyCMOTPEHHBIX Tao. 1
CHull II-25 ycnoBusix, BBICBEPJMBAIOT KEPHBI WU BBIMUIMBAIOT OPYCKH JITUHOM
150-350 mm. BeimuieHHbIE OPYCKH MapKUPYIOTCSI, TOMEIIAIOTCS B MOTUITHUICHOBBIE
MakeTbl W OTHPABISAIOTCS Il J1a0OpaTOpHBIX MCCIEeIOBaHUNA, a MecTa oTOopa

OpyCKOB (PUKCHUPYIOTCS Ha CXeMax KOHCTPYKIIMM, KOTOPBIE MPUKIAIBIBAIOTCS K
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aKTaM C pe3yJbTaTaMH UCIBbITAHUNH 00pa3I0B IPEBECHUHBI.

N3 OpycKOB BBIMMIMBAIOT O0pa3lbl, pa3Mepbl KOTOPHIX YCTaHABIUBAIOT
coorBercTByommM ['OCToMm 1 KaXaoro BuJa UCHBITAHUW. DJIEMEHTHI
JEPEBSHHBIX KOHCTPYKIMH, U3 KOTOPBIX BBIMHIIEHBI OPYCKH JPEBECHUHBI, MOJIEKAT
BOCCTaHOBJICHUIO WJIH YCUJIEHUIO.

[Tpu BbIOOpE 00pa3IOB 0COOOE BHUMAHHE CIIEIyeT OOpaliaTh Ha OMOpPHBIC U
CTBIKOBOYHBIE y3JIbl JIEPEBSIHHBIX KOHCTPYKIIMI MO BCEH UX JUIMHE, a TAKXKE HA MECTa
OOJTOBBIX, HareJBHBIX M TBO3/IEBBIX COCTMHEHU M HA MECTa KOHTAKTa JPEBECHHBI C

MCTAJIIIOM, OCTOHOM U KHpHI/I‘{HOﬁ KH&HKOﬁ.
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IIpakTnyeckas padora Nel0

Tema: «Onpenesienue gedopmanum nepeKpbITHID

Heab: OTpaboTaTh METOMKY ONPEIEIEHUS TPOrnda NepEeKPbITUI C TOMOIIBIO
HUBEIMPA U U3MEPUTEIIBHOW perku. HayduTcst oneHHBaTh TEXHUYECKOE COCTOSIHUE
KOHCTPYKTUBHBIX JIEMEHTOB.

B pe3yJsibTare BbINOJIHEHNS NPAKTHYECKO# pa0oThl Nel1() cTyIeHT J0/KeH:

3namo:

- paznuuHble Je(heKThl EPEKPHITHIA;

- METOJIMKY OIpeeIICHUs TPOoruda MepeKphITUl C MOMOIIBIO HUBEJIUPA U PEil-
KU

Ymemo:

- ONPEACIIATH MPOTUO MEPEKPHITUIA C TTOMOIIBIO U3MEPEHUI;

- TOJB3YSCh PE3yJbTaTaMU OOCJEIOBaHMS WU HOPMATUBHBIMU JOKYMEHTaMU
OLICHMBATh TEXHUYECKOE COCTOSHUE NIEPEKPHITUI

Ooecneuenne:

1. Husenup
2.13meputenbHas peiika
3. Teononur

IHopsinok BbINOJHEHHS MPAKTHYECKOM padoThI:

1. [Ipubop ycTaHOBUTH B MOMEIICHHH TaKUM 00pa3oMm, 4yTOObI C OJHOU
CTOSIHKM W TIpH OAHOM ropu3oHTe uHCTpyMmMeHTa (I'M) ompemenuTh OTMETKH
HAUOOJIBITIIETO YK CIIAa TOYCK KOHCTPYKITHH.

2. N3mepuTenbHyO peiiky CTaBHTh Ha OMOpaxX MEPEeKPHITHS U COBMECTHUTH
TOPU30HTAJILHYI0 HUTh HUBEIHPA C HYJICBBIM OTCUCTOM Ha PEHKe (IS 3TOTO IIKATY
IO IITOKY NEPEIBUTAIOT B MOJIE BUIUMOCTH HUBEIUPA).

3. Jlist ompenenienrs mporuda, OTMETKH OMPENeaTh B CPEAHEM CEUCHUU
BJI0JIb paboyero mpojeTa B Tpex Touykax. /(s 3Toro peiiky ycraHaBivBaTh B BEPTH-
KaJIbHOM TIOJIO)KCHUM B HAMEYECHHBIC TOYKHM TOTOJIKA TaK, YTOOBI OMOPHBIN MIApUK
KacaJjcs 3TOU TOUYKHU.

4. CHaTb oTcueThl. LleHa ogHOTO AeneHus Ha mKane paBHa [ MM.
5. Onpeaenutb a0COMOTHBINA Tporud f (MM.)
6. Onpenenutb OTHOCUTENBHBIN TIPOTHO fory. KaK OTHOIICHHE ITOTYYCHHOTO

nporuba f x pabouemy mpornerty L.
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7. CpaBHUTH NOJyUYEHHBIE PE3YNIbTAThl C ONPEAECICHHBIMU NPOTHOaMu U3-
rubaeMbIX AJIEMEHTOB 34aHUM. OTCYETHI B KaXJ0W TOUYKE OpaTh JBa pa3a U BbIYMUC-
JSATh CPEIHIOIO BEJTMUUHY.

8. Bpraucnnuth pasHOCT OTMETOK MEXKIY YIVIaMU ITO KaxKaou ctopoHe. Ilo
pe3ynbTaTaM U3MEPEHU 3aI0THUTH TaOIUILy

OTtcuernl AOCOJIIOTHBIN OTHOCUTEIBbHBIH JlomycTHMBbit
Ne Ne
/ nporuo nporud f/L nporu6
/1 TOYEK TOYCK cper
f (Mmm) (mMm) [f/L] (van)
9. CIICJ'IaTB BBIBO/I ITO PC3yJIbTaTaM I/I3M€p€HI/Iﬁ.
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IIpakTnyeckas padora Nell

Tema: «Omnpeaejienne NPOYHOCTH KpeIUIeHUS AHKePOB (acaaHbIX CH-
cTeM»

Hean: Hayuutcs ¢ momonipo npubopa onpeessiTb MPOYHOCTh KPEIUICHUs aH-

KEpOB.

B pe3yJsibTare BbINOJIHEHUS NPAKTHYECKO# padoThl Nell cTyaeHT J0/KeH:

3namo: Y cTpoicTBO U ipuHIMN padboTsl mprbdopa [ICO-1MI".4C

Ymems: TlpoBoauTh MCIIBITAHUS HA BBIPHIB AHKEPHBIX OONTOB (pacagHBIX CH-
CTEM.

Oobecneuenue:

- [Ipubop ayia onpesneneHus TPOYHOCTH KperuieHus: aHkepHbix 6oaToB [1CO-

IMI'4.C, pyKOBOJICTBO MO 3KCIUTyaTalnu npuodopa.

HOpﬂI[OK BBINNOJTHCHUSA MPAKTUYECCKOI'0O 3aJaHUA:

1. O3HAKOMUTKCS ¢ TIPOBE/ICHHBIMU UCIIBITAHUSIMU aHKEPHBIX OOJITOB B aB-
TOKJIABHOM Ia300€TOHE;

2. N3yuuth ycTpoiicTBO mpudopa;

3. [TpoBecTH HCTIBITAHNS;

4, CnenaTtb BBIBOJBI.
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{:PRBHIITE‘JEHHE‘ HCOBITAHIA AaHKEPHBIX HP'E'I'I.'[E‘HEII? B ABTORIABHOM Fa3zodeTOHE B
FJABHCHMOCTH OT {I_]DPJ[B[ IHdeTd 0 MIOTHOCTI, MPOYHOCTH H BIGEHOCTH OCHOEAHHA

['perdensa I H., damaan 000 «JICP» — «Cremoesies, mmxeHep
Crrroea E.H., 000 «Aspor CII6», rnapHEE TeXHOIOT

JIncymos [LC., $BI'OY CIIeTACY, aasmenep

Xpemguera O B., $BI'OV CIlo I'TIY, MaracTpasT

Beenxenne

B coBpeMeHHOM CTPOHTEIBCTEE MIHPOKO HCIOMBIVeTCE MEXARHIECKHH KpeTes e
MOHTAXA H DOCTPOSTECH cOOPEH 3AeMeHTOR KoHCTPVEUHE. [loEceMecTHOE pacnpocTpaEeHH:
PVUHEX DepdopaTopos OPHEEND K 9acTHYHOH 3aMeHe 3aKTATHEX JeTaTeH B #elesoDeToHe Ha
WIEMEHTH Epelleia, MOHTHPYEMEE B NPoOYPeHEEE 00 MeCTY oTBepcTHA. [IpakTHaeckn ymum
H3 IPAKTHEH JepeBAHHLIE AHTHCENTHPOBAHHEIE OPYCHH, SAKTANGEABIIHECA B KAMEHHYED KIaIEY
I NOCHeNyImerc EpellleH s K HEM TEO3TAME OKOHHELX H JBEPHEIX KOPoDOK, KOCTELISH
NAPANETHEX NOKPHTHE H IPYTHX 3IeMEHTOE.

SmencTeif GeToH Mapok No cpened mioTHEOCTH DY00 B HEXe H3EawansEO ORI H3O0ABTEH
OT CTIOXHOCTEH OPH KEPelIeHHH 3aN0THEHRS TPOeMOoE BIIH MOHTAKE NaHendeld. Xopoman
TEOSIHMOCTD DO3BOMATA HCIOAb3OBATE 1A KPEIeHH K OeTOHY CTPOHTeIbHEIE TBO3TH H
garem® (mm. 3.5-3.13 [1]).

B HacToAmmes EpeMA KIATEA HI IITYIHEX MATEPHATOE ABIISTCA OCHOBOH MATO3TAEHOIO
CTPOHTENLCTEA. Knagka ¢ DO3TAKHEIM ONHPaHAEM IMHPOKC IPHMEHASTCE IPH 3aN0IHEHHHE
#ele300eTOHHEX KapEacos MEOTO3TAKHEEIX 3JaHAA. B MamTosTa®HOM CTPOHTEIECTES
ARTYANBHEIE OOIACTH NPEMEHEHHA MEXAHNTECEOTO KEPEllea — 3T0 EpelUleHHe HABecHOH
MebeIH H MOHTa® dacagaol oOMHUoERH. B BEICOTHOM CTPOHTEIBCTES AKTYATHHO EpEIlIeHHE
NOJKOHCTPYIITHH HABSCHED acalos (K HeCYMeMy KapEacy HIH E CTEHOBOMY 3AIIOMHEHHI ) H
dacagEold TEMIOHIOMATHE (K Elagke 3anonseHnd). JooycTEMOCTE KEpenieHHA KPpOHIITeHHOB
ijpacagHEIX CHCTEM B BEICOTHOM CTPOHTEIBCTEE K KIATEE HI AYSHCTOTO GeToHA MHPOKD
obcyagaerca [2, 3]. Crpemnenne E mpegckasyeMOCTH Pe3yIBTATOR HeCYed coocobHOCTH
Epenexa BefeT THOO K OpeIode R KeCcTROTO OTPAHEISHR IIIOTHOCTH A9eHCToro beToHa
OCHOBAHHA, MHOO K MPAMOMY 3aIpeTy Ha HCOONB3OBAHEE AUEHCTOrO GEToHA B KAUeCTRE
OCHOBAHHA JIE VCTPOHCTEA HAaBecHHX (pacagos (I 6.2 Texmamuecknx pexoMerTansi [4]).

PaboTa, D0Ka3EEAIOIAL CONPOTHEISHHE OCEBOMY BHTATHEAHHIO AHEEPOE H3 Ta300eToHA
sapss D500 oxmna nposegena 8 [THHHCK mv. B A Kygepenso no 3agazy 3A0 "Kcenma-
Aspobaor-Lewrps [3]

IocTanoBKA 3a1a4n

B paccysJeHHAX 0 BO3MOBHOCTH EPeILIeHRd dacaIHEX KOHCTPYEDHH Ha ETaJEy H3
ABTOEIAEHOTO Ia30o0eToHA BCTPEYaloTCA CAeNyIONAE NPeNI0ie N TpeIIoIoie HA:

- HeoOXOHMO BESCTH HEEHEE OTPAHHIEHAE INIOTHOCTH MATEPHATA OCHOBAHEA,
NOCKOMBEY CHEREHRE ILIOTHOCTH OPHEOJHT K PE3KOMY CHEAEHHE BRTATHEAIMIETO VCHIHA;

- HCTIDJAB3OBAHHE AISHCTOTC DeTOHA B KAYECTBE OCHOBAHEA JUIN KPeIUTeHHA (acaTHEX
EOHCTPYEITHA HeJOIIYCTHMO, DOCKOABEY B HOCTPOSTHE YCIOBHAX BOIMOEHO YETAKHEHHS
ETATEH BILIOTE J0 BOJOHACHIIEHH, 4 B BOJOHACHINEHEOM GeToHe BEITATHEANOMES VCHIHE
pesko CHEEASTCH:

38



- HCTIIOME3OBAHEE AUEHCTOrO GEeTOHA B KaUecTEe MAaTepPHATA OCHOEAHHA HeJOMYCTHMO,
DOCEQIBEY pasbpoc NapaMeTpoR DETOHA EHYTPH NAPTHH EJIETeT 34 cODOH SHATATEIRHEH H
HeTpedcKa3yeMElH pazbpoc BRTATHEANINETC YCRIHA qHobeed;

- HCIIOAB30BAHHE CIeMHATHIHPOBAHHOTD Kpelleda 3HATHTeIbHO YAOPOXaeT IpHMeHeH e
AYSHCTOrC OSTOHA B CTPOHTENBCTEE.

Jna npoBepkn 0G0CHOBAHNOCTH BRICKASKEASMEDE MIPEINOIOKEHHH 4 TAKRE II1
NOTYVIeHHEA DOIes MOMHCHE KapTHEE BE3AEMOCESSH XapaETEPHCTHE AUEHCTOTO DeTOHA © HecymeH
CHOCODHOCTREY MHobenel, OELIA NpoBEleHa OMHACEHEASMAT paboTa.

Pabota bmma pasgeneHa Ha ABA STAIA.

Ha mepeom 3Tane OBIIH 0TOOPARE JFO0ETH, NOKASHEARITHS HAHOONBIIES YCHIHE BRIDEIEA
HO He CO3JANINHE OPH MOHTAXE 3HATHTEISHEX PACTATHEANIIEE HANPAXKEHAR B DETOHE B 30HE
3ANeNKH. |aKoe orpaHEYEHHEe OHII0 0DVCIOBIEHD EHOPAHEOH METOIHREOH HCIEITARAA —
Mo0eTH YCTAHABIHEAIHCE He B KIAJKY H He B meikle GrmorH, a B KyorER 100> 100=100 no.
Brtop EyOHEOE E EaUecTBe OCHOBAHHEA 11 MOHTAKA OINpeIeler HeoDXoTHMOCTERED
EOHTPOIHPOBATE BIAKHOCTh MaTepHata. ODecmednTh paEEOMEPHYI) BIAKHOCTD B 30HE 3aJeIkE
mo0els Ha EPYIHEX 00pa3inax OpaKTHISCKH HEEOIMOEHO.

Ha pTopoM 3Tane ompefelinoch ERITATHEAKME:S VCHIHE AHKEPOE IPH MPHI0H CHIH
OCeE0H HarpyskH. OOpasms MaTepHana OCHOEAHHA PasIHYATHCE OO INIOTHOCTH, IPOTHOCTH,
EnaxHCoCcTH. [I1oTHOCTE, IpOYHOCTE H BIAKHOCTS EOHTPOIHPOBATHCH 1T EXSI0H CepHE
obpasmos. [lo pesyasTaTaM ompegeneHHS BRTATHBAINETO VCHIHA EEIAEIATHCE SABHCHMOCTH O
EOHTPOIHPVEMELX OapaMeTpPob.

IIposegenne HenbITAHN

Jna BEcOrITaEAA OREUTH oToOpass (pHC. 1):

1. Mwbemn Sormat KBT6 (MoBTax B DpesapHTeNsHO ERICESpIeHHOE OTEepeTHE D0 Mg
TTyOHHA 3a0esd 48 MM, JHAMETp HAPYAHOH aHKepAITeH pesbOn 16 MM, pacmopHEIE
mypyn — mypyn-camopes yvEReepcamsEeE UK ¢ Benoamol pessbol B moTadHOR
romoexoH 6% 70 Mu);

I

Hrotem EKT KEW G7 (MoHTA% B OpeIEapHTENsHC BEHCESPIeHHOS OTEepeTHE D8 M
ITyOHHA 330eIER 52 MM, PACOOpPHEH IIYPYI — IYPYI-CAMOPEs YEEEepcansHEE UK
€ HENOJHOH pesbDol H DOTaAHOH rogoBECH 5% 70 Mu);
3. Ilypyn-camopes yarepepcatsHeE UK ¢ senomsof pessbol 6% 70 my (MoHTa®E De3
3ACEEPIHEAHEA 3AKPYIHBAHAEM HENOCPEACTEEHHO B DETOH, ITyOHHA 3aJeIEH 53 Mu).
PosaraEaas nena KaEgoro B3 qrodened Meree 10 pybaed, caMopesa — MeHBIIe pyoma.

Hemesranna nposoHIHCE B JabopaTopHe 3asoga «Aspox CIIo» B3 mpomysarmm
cODCTBEHHOTO NpoB3E0IcTEa Mapka AEROC.

Jna BECORTAHAAY OBLUIH MOATOTORIEHE 0DpPasnEl B BHIS KVOHEOE ¢ rpaisio 10 cu
Hemermaeanecs 9eTelpe BHAA razobeTora: D300 (B1.53). D400 (B2.5), D500 (B2,5) mn D600
(B3.5) mepro# xateroprn (coraacae ['OCT 31360-2007) (prc. 2).

Kazgem THD qro0eni ORI HCOBITAH IO TPH Pasa B KEAKJ0M HI EHIOE DeTOHA OPH EXEI0H
BIAFHOCTH.

Ha nenTounoH OAME H3TOTABTHEATHCE 0OPAsIEL, OpH 3TOM COBEPIIAJICA OTCTYI OT
EHEMIHEH, MeHee ONHOPOIHOH H DONee INIOTHOH JacTH OMoEa MEHMYM 2-3 cagTEMeTpa. H3
razobeToHa KadaoH MAPEH HITOTABMHEATOCE 43 EyOrKos (ana Kasmol 3 5 BIasHOCTeH mo 9
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EYVOHEOB — 3 A8 HCOEITAHAA HA CEATHE H 6 114 BCORTAHHA YCHIAA BEHpEEA). Bee booxm
Ea® ol MapEH OBLUTH H3 0JHOH MAPTHH, A TAKKE VIHTHEBAIOCH HAIPABIEHAE POCTA MACCHBA.

Henmragra OpoBOIRIHCE IPH CISTVIOMHAX MACCOBEIX BIAMHOCTAK

- 5% — sECIUTYaTaOHOHHAA BIASHOCTE, OIPH EOTOPOH BeJeTCA pacdeT
TeIIonpoBOJHOCTH E1agsH. OORYHO JOCTHTaeTCH ra3o0eT0HOM B eCTECTESHHRIX VCIOBHEX De3
BOSOEHCTERA arMochepHEX ocagkos, 3a 2-3 roga. B sopuarrerOM mone Espocorosa [6]
“BO3IYIIHO-CYXOEH COCTOAHHEE (MaccOBai BAIAKHOCTE 4—6%) SBIaeTcH ITATOHHEIM 14
OIpefeneHHd IPOTHOCTH,

- 10% — Bra®HOCTE A9eHCTOrC DeToHA, mpEMeHAeMad B PoccHE ana onpegeneHRs
opoasocTH [7];

- 25% — Bra®EBEOCTE A9eRCTOre DETOHA, HOPMHAPOBARIIAACA B EAUECTEE OTIVCEHOH,
HCTIOABIYEMAR B [ /] A4 HasHA9eHHT MaECHMATRHOTO DOHHAAIMEro Ko AIAeHTa K
pacueTHOH OPOYHOCTH;

- 38—45% — daxTHUIECKAd DOCTEABTOETABHAR BIAKHOCTE, IPH KOTOPOH razobeTon
OTOYCEASTCA C MPOH3EOCTEA;

- §3—87% — cocToanpe pogoEacEImeHnd. Hacuimenwe mporssomanocs mo ['OCT 31359-
2007 oyreM morpy&eHHd B Bogy Ha 8 gacoe Ha 1/3, 3aTeM Ha 8 gaco Ha 2/3, a 3aTeM DOIHEIM
Oorpy&EeHHEM B BOJy Ha 24 7aca.

Caagana ompenemTatachk PaNTHIECKAR BIAKHOCTD KAEI0H MApKH H FeoMeTpHIecERe
pasMepsl obpasmos ¢ TousocTeio o 0,1 soa. 3aTem obpazoe JoBogRIHCE J0 TpebyeMoR
EMAFHOCTH B CYIIHIBHEX EaMepax H B H3OAHEPOBAHHOH eMEOCTH JIA BoAoHAacEmenna. B
obpasmax, KOTOpPEIE JOJIAHE OELTH COOTEETCTEOBATE OTHYCEHOH BIAKHOCTH, OpPOCTO
H3MEPATACH BIAHOCTD, H OHH CPajy HCOBTHEBATHCH. ONpemeneHne NPpoYHOCTH AHEEPOE HA
ERIPHE NPOBOJANOCE TH(POBRM TecTepoM oTprEa (agresanmerpon) Matest E142 5a 16 xH ¢
saOeIIeHEEM TOMOEEH ITYPYIA ATAOTepoM, HABAHTIEHHEM Ha ERTIFHOH IITOE adresHMeTpa
(pmc. 3).

3 KyDHEA EA&I0H INOTHOCTH H EAKI0H BIAKHOCTH DOMEIIATACE HOJ OPece, 3aTeM
ONpedelfilack CPeJHAT OPOYHOCTE H3 Tpex. Ipyrae 6 KyOHEOE 3TOH #e BIAEHOCTH H
IOTHOCTH HCOHTHEATHCEH HA BHPHE Epeneed (prc. 4). 310 moetopanocs 20 paz (4 srga
CeToHA 0 3 BIAKHOCTEH).

PesyvaeTaTsl HCOBITAHHI

INomyaensrie pesyabETATE OpeacTaBaeHsl B Taba 1. ['padraeckoe npegcTapneHne JaHHEIX
JenaeT HANTAAHEIME 3AEHCHMOCTH CONPOTHEISHHA AHEEPY ERIPHEY OT INIOTHOCTH DeToHA (pHC.
5), oT opousocTH (pHC. 6) H OT BIa®HOCTH (pHC. 7).

Tatmaua 1. XapakTeprcTHE® 0eTOHA OCHOBAHAA H YCHIHE BRIPEEA IO BHIAM aHEEpPOB

Mapea XapaktepucTirm BeToHa Ycunue BoipbiBa N0 BHAAM aHKEDOB
SetoHa no
cpegHed 3
P — BnawHocts, % | Poyx, wr/m” | Ros, MMa | Re(KBT), kre | Re(UNI), krc Re{EKT), krc
5 321 2,01 743 42,2 41,6
D300 10 320 124 67.4 384 423
25 322 1,74 64,3 34,7 376
45 322 158 126 328 372
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a7 324 1,49 61,1 33,6 36,6
5 406 2,95 113 67,6 68,5
10 406 2,81 107 63,9 718
D400 25 401 2,55 114 54,2 66,4
39 407 2,59 107 553 68,6
71 406 2,19 99,2 57,7 50,3
5 489 3,54 140 100 B850
10 459 3,21 142 93,2 95,5
D500 25 458 285 138 100 93,7
38 491 2,78 123 773 2877
67 485 247 106 74,3 787
5 832 5,45 246 194 174
10 623 587 252 i85 174
D00 25 623 5.27 237 168 169
38 BlE 5.23 214 148 153
&3 545 5,28 199 135 112
300,00
R(g), krc
250,00
200,00
*EET
150,00 o i
100,00 ekt
= = -
=0.00 E"-.' = D, wr/m*
0,00 .

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

Pac. 5. JagAcHMOCTE VCHIRA BHPEEA OT IOTHOCTH GeToHA
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Prc. 6. 3apHcHMOCTE YCHIHA BEIPHBA OT OPOMHOCTH OeToHA
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Pac. 7. 3apECHMOCTE YCHIHA BRIPHEA OT BIAEHOCTH OeTOHA
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Pac. §. Cpegraa 21% BeeX HCNETAHHEIX AHKEPOE HECYIIAR COOCODHOCTE B 3ABHCHMOCTH OT
IO THOCTH

Brisoasr

1. CHm&eHEE IIOTHOCTH A9EHCTOTC 0ETOHA He OIPHECJHT K CKAUEO0DpasHOMY
YMeHBIIEHHI COMPOTHEISHHA ERIPHEY AHESPOB.

2. VeenmmeRHe BIARHOCTH OT 3KCIUTYATATHOHHEX 5% J0 BOJOHACHIIEHHOTO COCTOAHRA
E€JET K THOepOoTHIecKoMY CHENEHHE MPOTHOCTH AHESpHOTO kpenesa Ha 15-30%, o
MOMET CIHTATHCA YITEHHNM CYIIECTEYIOIEME PACTETHRIMHE K03 HIHEHTAME 3aIIaca.

3. JinA BEeOeHHA KOHCTPYETHEHEIX OTPAHHTEHHH E INIOTHOCTH CTEHOBOTO MaTEPHATA,
ABIAMMEToCA OCHOBAHHEM T8 MeXaHH9eCckOTO KpelleXa, HeT oCHOBaHHH. ParTHgeckad
HECYIIAT CIOCOOHOCTE AHKEPOE MOMET OHTE ONpelencHa HCMEITARAAMH.

4. Hsuenennz HecymeH cnoco0HOCTH AHEEPOE IOJ JeHCTBHEM VEIAKHEHHA MOTYT OHTE
COPOTHOHPOBAHEL H VAITEHRL
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Ob6wu 6uo u onucanue npudopa IICO-MI1'4C

PVKOATHD Harpvyvi>xXeHHsA

3IeKTPOHHBINE OI0K CHIIOBO30VIHATEIb

[IpuHIMIT AEHUCTBUS, TTOJ0KEHHBIA B OCHOBY U3MEPUTEIICH, 3aKIIFOUACTCS B U3-
MEpPEHHUU CHUJIbI, TPUIIOKEHHOM K UCTIBIThIBAEMOMY oOpasity. [Ipu Harpy>KeHuu CUiio-
BO30YIUTENII TEH30METPUUYECKUI TpeoOpa3oBaTeiib BbIPA0ATHIBACT AJICKTPUUCCKUN
CUTHAJI, U3MEHSIOIIUNCS TMPONOPIIMOHAIIBHO MPHJIOKEHHON Harpy3ke, KOTOpPBIA pe-
TUCTPUPYETCS PJICKTPOHHBIM OJIOKOM M TpeoOpasyercsi B cuity. Pe3ynbrarel usmepe-
HUUW BBIBOJISITCS HA TUCIUICH, IEPENAIOTCs B MaMITh MIPUOOpa U HAa BBIXOJAHOW pa3beM
nHtepdeiica CBSI3U ¢ KOMIIBIOTEPOM.

Paboma c npuoopom

YcTaHOBUTH IPUOOP OMOpaMH Ha POBHYIO TTOBEPXHOCTH, IOOMBASICh YCTOWUH-
BOT'O TMOJoKeHUs. [Ipr HE0OXOAMMOCTH BBIBEPHYTh OJWH WM JIBA PETYIHMPOBOYHBIX
BHHTA JI0 YIIOPa B IIOBEPXHOCTb.

[IpuBecT CHIOBO30YIUTENh B HMCXOJHOE TIIOJOKECHHE, Bpamias pPYKOSThH
Harpy»XeHUs MIPOTHUB YaCOBOM CTPEIKH JI0 YIIOpa.

3aBeCcTH BWJIOYHBINA 3aXBaT B 3a30p MEKIy NMTOBEPXHOCTHIO OCTOHA M TOJIOBKOU
AHKEPHOTO M3JENHs, IPU HEOOXOIMMOCTH BBIBEPHYThH 3aXBaT U3 IITOKA (BBEPHYTH B
mToK). BeIOpaTh 3a30phl B COSAMHESHUSIX BPAILICHUEM BHJIOYHOTO 3aXBaTa 110 4aCOBOM
CTpEJIKE, COBMEIIAsl €0 OCh C OChI0 AHKEPHOTO U3JIETIHSI.

BxomrounTs muTaHue mnpuOopa, Ha JUCIICE KPATKOBPEMEHHO BHICBEYMBACTCS
THUII TprOOpa M HANpsDKEHNE Ha OaTtapee, ocIie YeTro AUCTUICH UMEeT BH/I:

MK
HMzrereH1e HPxe

e ld HackH
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Haxarp kHoniky BBO/I, Ha nucruiee mosiBiasieTcst COOOIeHue:

YCTRHOBMTH
NPHEOP
HR®HRTE BBOA

Haxars xHonky BBO/I, ripu 3TOM NpOU3BOAMTCS aBTOIMOJCTPOIKA, MO0 OKOH-
YaHUU KOTOPOU JAHUCIUIEN UMEET BU:

zzz il LEE

F=00.00kH
Hoo? 11:01:28

.\ HOMEP H3MepeHHT

PaBHOMEpHO Bpalias pyKosTbh HArpy>K€HHs MO YaCOBOM CTpEINIKE, IPOU3BECTH
HarpyxeHue o0pasna 10 KOHTPOJIBHOTO YCHIIHS, TMOO0 10 €ro pa3pylieHus u 3aduk-
CUPOBATh 3HAYEHUE CUIIBI.

CBeueHHEe CHMBOJIOB >>> CBUACTCIILCTBYCT O HGO6XOI[I/IMOCTI/I YBCINYCHUA

ckopocTHu Harpykenus. [Ipu ckopoctu Harpykenus 6osee 80 H/c cBeTaTcss CHMBOJIBI
<<<,
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IIpakTnueckoe 3ansitue Nel?2

Tema: «O(l)OpMJIeHI/Ie AOKYMEHTAIIMM 110 pe3yJibTaTaM oﬁmero ocCMOTpa
3AaAHHUA

Heanb:
- Hayuutbcs paboTarh ¢ HOpMAaTUBHBIMU JOKYMEHTAMHU, 3alOJHATh JTOKYMEH-
TaI1Io

B pe3yabTaTe BBINMOJHCHUS IPAKTHYECCKOIo0 3aHIATUA Nel?2 CTYACHT 10J1-
JKEH:

3HaThb: HpaBI/IJIa Oq)OpMJIeHI/I}I AJOKYMCHTAIINH O6H_[€F0 OCMOTpa 3JaHNA

YMeTb:3ano0aHITh aKThl OCMOTpa 3aJaHH:.

ITopsinoK BBINOJIHEHUSA:

1. 3amojgHUTE aKT OCMOTpa, I10 BBIIIOJJHCHHOMY 06CJI€I[OB&HI/IIO 3JaHusA
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AKT
00we20 8ecenHne20 0cmMompa 30aHus (CoopyIHceHus)

HaCeJIEHHHM IIYyHKT

HazBaHMe 3maHus (COOpYyXeHMS)

Anpec

Brnazesey (OajlaHcoIepXaTeJib)

[lonp30BaTENM (HAHMMATENM, apPeHIATOPH)

Ton mOCTPOMKMU

MaTepmajl CTeH

5TaXHOCTb

O J o U W

Hannuume nopgBalia

PesynbTaTel OCMOTPa 3OaHMUA (COOPYXEHMs) M 3aKJOUeHMNEe KOMMCCUM:
Kommccua B cocTraee -
[MpencenmarTenda

YJIEHOB KOMMUCCUU :
1.

2.

3.

[lpencraBUTeNN:
1.

2.

npomseejia OCMOTP IO BHIIEYKa3aHHOMYy aIpecy.
HaMMeHOBaHMe 3JaHuA (COOPYyXeHUS)

OueHka | [lepeudeHb
COCTOSHMSA, | HEOOXOIOVMEIX U

N | HauMeHOBaHME KOHCTPYKLMM, |

/ } }
| ONMCaHMUE |PeKOMEHIOYEMEIX
| I
| I
| |
| |

oboOpyIOBaHMSA U YCTPOMCTB

nebexToB | paboT, CPOKU

'Y UCIOJIHUTEJIU

| BmaroycrpomcTrO

}HapyXHme ceTr M KOJIOILBEL

| dyHIOaMeHTH (IomBaJI)

| Hecymme cTeHB (KOJIOHHH)

. |leperoponku
|

|Banku  (bepwmer)

1 | | i
2 l | |
3 l | |
4 l | |
5 | | i
6 | | i
7. |llepekpeTUd | i i
8. !JlecTHULE | | |
9. !IoJm | | |
10. |lIpoeMul (OKHa, IBEPM, BOPOTA) ! |
11. |Kposunsa | | i
12. | | |
| | |
I I I
| | |
| | |

|HapyxHas oTnesnka

1) apXUTEeKTYypPHHEE IeTajiu

16) BOHmOOTBOIAUME YCTPOMCTBA
i B)

13. |BHYTpeHHSS OTIeJIKa

14. |IeHTpaJibHOE OTOILJIeHUE

15. |MecTHOe OTOIJIEHUE

16. | CaHnuTapHO-TexXHUUECKH e YCTPOMCTEBa
17.

i 'asocHabxeHue
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118. | BeHTUIISLMSA !
119. | MycoponpoBon

120 . | JIndTer |
121 .| HeprocHabxeHue, OCBEUIeHVE !
122 .| TexHOJIOTUUECKOE OBOPyIOBaHMUE !
123 . | BCcTpoOeHHEIe [IOMEUEeHNUS

124 . !
125,14 !

B xome ofmero BHEMHETO OCMOTPa IMIPOM3BEIESHO:

OTpPEIBKa WYypPdOB

IPOCTYKMBAHME BHYTPEHHUX CTeH M dacazma

CHATMe peTajie dacana, BCKPHTME KOHCTPYKUMUM

B3ATHE Npo0 MaTeprasioB OJjis MCIBTaHUNI

OpyTMe 3aMepH M MCHOHTAHMS KOHCTPYKLMI M O00OpPYyHOBaHUSA

g w N

BEIBOOEI M NPEenJIOXKeHUA:

lopnucu:
[lpencenmaTesyib KOMUCCUN
UJjieHBE KOMMCCUU
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AKT (ITACIIOPT)
0bue2o ocenHe20 0cMompa 30aHust (COOPyHceHUs)
(0 2omo6HOCMU K IKCNILyamayuy 8 3UMHUX YCII0BUSLX)

HaCEeJIEHHHM IIYyHKT

HazpaHMe 3maHMa (COOpPYXeHMS)

Anpec

Brnazesey (OajlaHCcoIepXaTeJib)
[lonb30BaTENM (HaHMMATENM, APEHIaTOPH)
Ton mOCTPOMKMU

MaTepras cTeH

STaxXHOCThb

Hanuuume noneajia

Pe3ynbTaTE OCMOTPa 3IOaHUA (COOPYXEeHMs) UM BaKJIOUeHMEe KOMMCCUM:
Kommccusa B cocTaBe -

[lpencenarensa

UJIeHEl KOMMCCUU

1.

2.

3.

O Jo Ul b W

[lpencraBuTenn
1.
2.

npomsBeJyia INIPOBEPKY I'OTOBHOCTU IO BHIIEYyKAa3aHHOMY aIpecy
HaVMeHOBaHMe 3IaHusa (COOPYyXeHUS)

K SKCIUJIyaTauuMM B 3UMMHUMX YCJIOBUMAX M YCTaHOBWMJIA:

1. TexHMYECKOe COCTOSHME OCHOBHEIX KOHCTPYKTUBHEIX DBJIEMEHTOB U
VHXEHEPHOTO ODOpPYyINOBaHUA:

a) KpoBJda

yepnadyHoe IoMelleHre (yTelnJjieHMe, BEeHTUJISaLMS)

bacanm M HapyXHEE BOIOCTOKU

IIPOEMEL

BHYTpPEeHHME I[IOMEUeHNS

IIOOBAJIbBHEIE M BCTPOEHHEE IIOMEUEHNMA

OTMOCTKM M OJIaTrOyCTPOMCTBO

OTOIlJIEHME, BJIEBATOPHLEE y3JIB U OONMJIEPHEE

MEeCTHOE OTOIJIeHMe, HOEIMOXOHNE, I'a30XONH

3JIEKTPOCHaOXeHMe 1 OCBelleHMe

oO0opyIoOBaHME, MHXEHEPHBEE YCTPOMCTBA

o)}

—_— — — — — e — e — —

S HXR S WX0HHAUW

OBeCnedYeHHOCTh ¢
TONJIMBOM (3amnac B IOHAX)
YOOPOUYHEIM MHBEHTAapeM

N

3. BLIIOJIHEHME IPOTUBOIIOXAPHEIX MEPONPUSITUN

BelIBOIEI 1 IIpenJjIoOXeHMA ©

Hopgnucu:
[lpencenmaTesib KOMMCCUM
YUJieHB KOMMCCUU
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Ilpumep

NpunoxeHre N 1

K VHCTPYKUMM O IHOpPSIKe IOIT'OTOBKU

K 3UME XWUJIBIX U CJYyXeOHO-TEeXHUUECKUX
30aHUM, OOBEKTOB COLMAJIbHOM Ccbept,
BOIOOCHaAOXEeHMUs UM KOTEJIbHOT'O XO34MCTBa,
BKCIIJIYyaTUPYEMEIX OPpTaHM3alUUsaIMU
bemepalIbHOT'O XeJIE3HONOPOXHOI'O TpaHCIopTa
or 25.04.2002 N IIYKC-886

AKT (IIACIIOPT)
obmero OCEeHHer'0 OCMOTpa 3HOaHuA (COOPYXEeHMS)
O TOTOBHOCTM K DBKCIIJIyaTalUMM B SBMMHUM [IepUOI

Caukr-lleTepbypr " 16 " ceHTsabps 2012r.
HaCEeJIEHHBM IIYHKT

1. HazBaume 3maHusa (coopyxenus) - HIOY «Herckuy cazn N1 OAO «PXI»

2. Apnpec - Caxkr-lleTepbypr,ysn. CoduirickasmoM 26,kxop.3 Brnazmesnen OTKPHTOE aK-—
LMOHEpHOe 0OBmecTBO «PocCCHMMCKME XeJIe3HBE OOPpOTM»

4. Brnanemnern - OAO «PXI»

5. TonbszoBaTenu - HerocynapCTBEHHOE IOOIKOJIbHOe ofpasoBaTesIbHOE  yupexle-—

Hre «Jlerckum caz N1 OTKPEITOTO akLMOHEPHOTO obmecTpa «Poccuickue XeJjle3HBle IOpOo-—

V>

6. I'ono HDOCTPOMKM 1960 1.
7. MaTepmuals CTeH KUPOUY
8. DTaxHOCTH 2 sTaxa
9. Hanuume nonsajia ecTb

PesynbTaTE OCMOTPpa 3IOaHMA (coopyerMH) M 3aKJIKUeHMEe KOMMCCUN:

KoMmuccuss B cocrase:

[Ipencenarensa — 3aM. HI' no CI6 permoHy Pycaxors K.A.
YjieHEl KOMMCCHM :

1. TnaBHeM uHXeHep CIO6 IMCTAaHUMM I'paXIaHCKUX

coopyxeHunt HI'U-3 KouncTaunTmHOB B.O.
2 .HauvanpHuk Tex otrmesa CII6 oTnmemneHus pmopormu HIU - 3 T'epacumosBa I'.C.
3.VHCIOeKTOp O COIepXaHMuo 3maHmy HIUY - 3 XvHuH B.T'.
4 . 3aBenyoumni OeTCKMM CaIoM Mlenxkanosa T.M.
IlpencraBuTeNN:
1.3am. 3BaBenymomero mno AXY HDanmnoBa E.A.
2 .HauasbHMK CeKTopa IMOXapHOTO Hamzopa HOP - 3 Banos B.T'.

[IlpousBejla NPOBepky TOoTOBHOCTM HIOY «Jerckum cazn N1 OAO «PXI»
HaMMeHOBaHMe 3IaHusa (COOpYyXeHUS)
II0 YKAa3aHHOMY azpecCy K JSKCIIJyaTauuy B 3VMMHUX YCJIOBMAX UM YCTaHOBMJIA:

1. TexXHMUYECKOEe COCTOsSHME OCHOBHEIX KOHCTPYKTUMBHEIX 3JIEMEHTOB U

a/.Kposisa YIOOBJIETBOPUTEIL —
HO

6/ .Yeprmaunoe oMelneHme (yTenmnenue, BEHTUIIA—
1UMsg) YIOOBJIETBOPUTEJIBHO

B/ .%acan n HapyXHEE BOLOOCTOKU

YIIOBJIETBOPUTEJIBHO
7/ . IpO&MeI

YIOOBJIETBOPUTEIILHO
H/.BHyTpeHHMe IIoMelleHMA
YOOBJIETBOPUTEIJIBHO
e/.HOHBaﬂbHHe 128 BCTPOEHHEIE IIOMEeleHM A
YIOOBJIETBOPUTEIIBEHO
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x/ OTMOCTKM u BJ1aroyCTPOMCTBO
YIOOBJIETBOPUTEJIBHO

3/ .0TomnneHue, 3JIeBaTOPHEIE V3JIEL u oonnep-
HEBIE YIOBJIETBOPUTEJILHO
u/ .MecTHOE OTOIJIEHUE, IOBIMOXOIEL, Ta30xX0IE
YIOOBJIETBOPUTEJIBHO
x/ .2nexTpocHabxeHue " OoCBelleHue YIOOBJIETBOPUTEJIb—
HO
51/ .obopynosanue, VHXEHEepPHEE YyCTpOMCTBAa
YIOBJIETBOPUTEJILHO
M/ .
2. OBecrnedueHHOCTD :
a/. TOILJIMBOM (3anac B
IOHAX)
6/. yOOPOUHEIM VHBEHTApPEM
nMeeTcsa
3. BrIIOJIHEHUE MNPOTUBOIIOXAPHEIX MEPONPUATUN B HOp-—
Me
BeIBOIE bZ8 NIpenJIOXeHN : K paboTe B SUMHUX YCJIOBUAX IOTO-
BEI
[Momnmcwm:
lpencepmarene xommccum: 3aM. HI' no CIIO
PEeTrmMoHy K.A.Pycakos

UJIeHs KOMMCCUM :
1. Tn. muxeHep CIO OMCTaHUUK

TPaxIaHCKUX CoopyxeHuy HIU - 3 B.0O.KOHCTAQHTMHOB
2 .HauanpHUK Texormesa CII6
oTnmeJieHus nmoporm HIU — 3 I'.C.T'epacumMmoBa
3./HCIeKTOop O coOepxaHui 3maHmuy HIY - 3 B.I'.XuHuH
4 . 3apenynumy OEeTCKMUM CaIoM T.M. llenrxkaHOBa
I[lpencraBuTeNM:
1. 3Bam 3zaBenymomero no X4 E.A.DaHuoBa
2 .HauaJIbHMK CeKTopa IOXapHOI'O
Hanszopa HOP - 3 B.T'.l/BaHOB
BeiBonel 1 npenjioxeHuA: K paboTe B 3BUMHMX YCJIOBMAX T'OTOBEH

1. 3amMeHa OKOH

2. 3BaMmeHa InBepeun

3. KanmrTaJsibHBE PEMOHT I1OKOJIsA
4

5

6

. BlaroycTpoMCTBO y4acCTKOB,
. BaMeHa DBJIEeKTPUUYECKUX CTOJIOOB
. BJaroyCTpOMCTBO CHOPTMBHOM IIJIOWAINKMA

lopnmcu:
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Ilpunosrcenue A

MunncrepcTBO 00pa3oBaHus U Hayku UensOnHCKOM obmacTu
I'ocymapcTBeHHOE OI0IKETHOE MPOQecCHOHAEHOE 00pa30BaTEIbHOE YUPEKICHNE
«HOxHo0-Ypanbcknii rocy1apcTBeHHbIH TeXHMYECKUI KOJLIETH»

OTYET

11O ITPAKTHYCCKHUM pa60TaM

M/IK04.01.9kcnmyatanus 31aHui
Tema 1.2.TexHnueckas SKCIUTyaTalus 31aHUN U COOPYKEHUIN
st cienualibHOCTH 08.02.01 «CTponuTenbCTBO U 3KCILTYaTalvs 3JaHUI U COOPYKE-

HUAN

Boinoanus(a):

I'pynna:

Iporepui(a):

YensaOuHCK
2020

o1



COJEPKAHME

HanmenoBanue padorsl Onenka

IIpakTnyeckas padora Nel
PacueT 0CHOBHBIX XapaKTEPUCTUK AUCIIETYEPCKUX CIIYKO

IIpakTnyeckas padbora Ne2
Omnpenenenne n3HOCAa KOHCTPYKTUBHOTO AJIEMEHTA 3JJaHus

IIpakTnyeckas padora Ne3
OrnpezesieHne CPOKOB CITYKObI 3TaHHS

IIpakTuyeckasi pabora Ne4
Ornpeznenenre MEXKPEMOHTHOTO IEPHOJIa

IIpakTHyeckas padora NeS
Onpenenenye BIaXXHOCTH CTPOUTEIbHBIX KOHCTPYKIIMM U MaTepUajoB

IIpakTyeckas padora Ne6
VcnibITaHne ¥ KOHTPOJIb KauecTBa O€TOHA Hepa3pyLIaloIuM METOA0M

IIpakTuyeckas padora Ne7
OnpeneneHue TEMI0- ¥ 3ByKOM30JSALMOHHBIX CIOCOOHOCTEHN OrpakJaroIuX
KOHCTPYKLUHI

IIpakTyeckas padora Ne8
Onpenenenue nedopMaii CTeH

IIpakTuyeckas padora Ne9
OrnpeneneHne CTENEHN 3aTHUBAaHUs KOHCTPYKIUN

IIpakTuyeckas padora Nel(
Onpenenenue aedopmauy nepeKpeITUit

IIpakTyeckas padora Nell
Ornpezenienre MPOYHOCTH KPETJICHUIaHKEPOB (pacaHBIX CHCTEM

IpakTnyeckas padbora Nel2
OdopmieHne TOKyMEHTAIMH 10 PE3YJIbTaTaM OOIIEro 0CMOTpa
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5. KPUTEPUH OLIEHKH BBIITOJIHEHUS CTYJIEHTOM IIPAKTUYE-
CKHUX 3AHSITUHN

Memoowt ouenxu (yka-
3b616AI0MCA MUNDL O e-
HOYHBIX 3A0AHUTL U UX

Kpamkue xapakmepu-
pogpeccu- CmuKu, Hanpumep,
OHAbHbIE Ouenugaemole SHAHUA U yMe- | NpaKmuueckoe 3aoa-
oMM Hus, oelicmeus Hue, 6 mom uucie po- | Kpumepuu oyenku
menyuu Jesan uzpa, cumyauu-
OHHblE 3a0ayu u op.;
npoeKkm; IK3aMeH, 6
mom uucie — mecmu-
poeanue, cobecedosa-
Hue)
IIK 4.1. Ymenun Ipakmuueckue 3ans- Ilpaxmuueckue
Opranu3o- | OnepatuBHO pearupoBaTh Ha | mus pabomul:
BbIBATh yCTpaHEHHE aBapUUHBIX CUTY- «5» - IOJIHOCTBIO
paboty mo | aruit. OpraHu3oBbIBaTh BHE/- MPaBUILHO
TeXHUu4Ye- peHue MnepeaoBbIX METOAOB M BBITIOJTHEHHOE
CKOii IKC- npueMoB Tpyna. Onpenensirsb 3a7aHuUS C
IUIyaTalMu | HEOOXOAMMBIE BUIBI U 0ObEMBI KOHTPOJIbHBIMU
31aHUi 1 paboT JIi  BOCCTAHOBJICHHS BOITPOCAMU;
coopy:Ke- SKCIUTyaTallMOHHBIX  CBOWCTB «4» - IpaBUIILHO
HUH 3JIEMEHTOB BHEIIHEro OJjaro- BBITIOJTHEHHOE
YCTpPOMICTBA. 3a/1aHKe, 0€3 OTBETOB

[TogroraBnuBark JTOKYMEHTHI,
OTHOCAIIMECS K OpraHu3aluu
MIPOBEJICHUS U MPUEMKHU padboT
[0 COJAEp)KaHUIO U Ojaro-

YCTPOMCTBY.

Ha KOHTPOJILHBIC
BOTIPOCHI C
HEOOIBIINMHU
3aMeYaHUSIMH;

«3» - BBITIOJIHEHHE
paboTHI B TOJIHOM
o0Beme ¢ yueTom
MHOKECTBa
3aMeUaHUM

«2 - BBIIIOJIHEHA Ma-
Jiasi 4acTh paboThI,
1100 MOJIHOCTBIO He-
BEPHO BBITMIOTHCHHAS
pabora.
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IIK 4.2.
BoimoJi-
HATH Me-
PONIPUATHSA
10 TEXHH-
YecKou
IKCILIya-
Taun
KOHCTPYK-
Ui 1 UH-
“KEHEPHOTr 0
odopyno-
BaHus 37a-
HUH

Ymenusn

[IpoBOIUTH MOCTOSHHBIA aHa-
JIN3 TEXHUYECKOTO COCTOSHHUS
WH)KEHEPHBIX JJIEMEHTOB U CH-
CTeM HHXXEHEPHOro 000pyao-
BaHUS.

CoctaBiath NeQEeKTHYIO BEIO-
MOCTh Ha PEMOHT O00OBEKTa IO
OTACNIbHBIM  HAUMEHOBAHHIM
paboT Ha OCHOBE BBISBJIICHHBIX
HEHCIPAaBHOCTEH  3JIEMEHTOB
3JaHMUSL.

CocraBisaTe  mIaHbI-TpaduKu
MPOBEACHUS PA3TMYHBIX BUIOB
paboT TEKYIIEro peMOHTA.
Opranu3oBbIBaTh B3aUMO/ICH-
CTBUE MEXIY BCEMHU CYObEK-
TaMU KallMTATBbHOTO PEMOHTA.
[IpoBepsTh U OLICHUBATH MPO-
eKTHO-CMETHYIO  JJOKyMEHTa-
U0 Ha KalUuTaJIbHBIA PEMOHT,
TIOPSIJIOK €€ COTIIACOBAHMSI.
CoCTaBIsATh TEXHHYECKOE 3a-
JaHWe I KOHKYPCHOTO OTOO-
pa MOAPSTINKOB.
[TnaampoBaTh BCe BHUIBI KaIlH-
TaJbHOTO PEMOHTa U Jpyrue
PEMOHTHO-PEKOHCTPYKTUBHBIC
MEpPOIPHUATHS; OCYIIECTBISATH
KOHTPOJIb KadecTBa IPOBEJIE-
HUS CTPOUTENBHBIX pPa0OT Ha
BCEX JTamax.

Onpenenarsb HEOOXO0IMMbIC
BHJIBI U OOBEMBI PEMOHTHO-
CTPOUTENBHBIX paboT AJis BOC-
CTaHOBJICHHUS JKCIUTyaTallHOH-
HBIX CBOMCTB JJIEMEHTOB 00b-
€KTOB.

OneHuBaTh U aHAIM3HPOBATH
pe3yNIbTaThl MPOBEICHUS Te-
KYIIIETO PEMOHTA.
[ToxroraBmuBaTh JOKYMEHTHI,
OTHOCSIIIIMECS K OpTraHu3aIluu
MIPOBEJICHUST U MPUEMKH padboT
110 PEMOHTY.

HpaKmulteCKue 3AaHA-
mu:s

Ilpakmuueckue
pabomul:

«5» - IOITHOCTBIO
PaBUIIbHO
BBITTOJIHEHHOE
3a/laHus ¢
KOHTPOJIbHBIMU
BOIPOCAMH;

«4» - IPaBUIILHO
BBIMIOJTHEHHOE
3amanue, 0e3 OTBETOB
Ha KOHTPOJIbHBIE
BOIIPOCHI C
HEOOIBIIUMU
3aMEYaHUsIMU;

«3» - BBINOJHEHHE
paboTHI B TOJTHOM
o0Beme ¢ yueTom
MHO>KECTBa
3aMEe4aHui

«2» - BBINOJIHEHA Ma-
Jasi 4acTh padoThI,
1100 MOJHOCTHIO He-
BEPHO BBITIOJTHEHHAS
pabora.
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IIK 4.3.
Hpunu-
MaTh y4a-
CcTHE B M-
arHoOCTHKE
TeXHHYe-
CKOIO0 CO-
CTOSIHMS
KOHCTPYK-
THBHBIX
3JIEMEHTOB
IKCIJIya-
THPYEMBbIX
31aHHUH, B
TOM YHCJIE
OTAEJIKH
BHYTpPEH-
HUX U
HAPYKHBIX
MOBEPXHO-
cTell KoH-
CTPYKTHUB-
HBIX JJIe-
MEHTOB
IKCILIya-
THPYEMbIX
3TaHMH

Ymenusn

[IpoBOIUTH MOCTOSHHBIA aHa-
JIU3 TEXHUYECKOTO COCTOSIHHS
WHXEHEPHBIX AJIEMEHTOB U CH-
CTeM HHXXEHEPHOro 000pyao-
BaHUA.

[IpoBepsTh TEXHUYECKOE CO-
CTOSIHUE KOHCTPYKTHUBHBIX
3JIEMEHTOB, 3JIEMEHTOB OTJIE-
KM BHYTPEHHUX U HapyXHBIX
MOBEPXHOCTEM U CUCTEM HH-
AKEHEPHOTO o0opynoBaHus
o0IIero HMMYIIeCTBa HKHIIOTO
3nanus. [lomp3oBaThcs coBpe-
MEHHBIM JTUATHOCTHYECKUM
o0opynoBaHueM i BBISBIIC-
HUS CKPBITHIX AC(EKTOB.

HpaKmulteCKue 3AaHA-
mu:s

Ilpakmuueckue
pabomul:

«5» - IOITHOCTBIO
PaBUIIbHO
BBITTOJIHEHHOE
3a/laHus ¢
KOHTPOJIbHBIMU
BOIPOCAMH;

«4» - IPaBUIILHO
BBIMIOJTHEHHOE
3amanue, 0e3 OTBETOB
Ha KOHTPOJIbHBIE
BOIIPOCHI C
HEOOIBIIUMU
3aMEYaHUsIMU;

«3» - BBINOJHEHHE
paboTHI B TOJTHOM
o0Beme ¢ yueTom
MHO>KECTBa
3aMEe4aHui

«2» - BBINOJIHEHA Ma-
Jasi 4acTh padoThI,
1100 MOJHOCTHIO He-
BEPHO BBITIOJTHEHHAS
pabora.
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JIMTEPATYPA

OcHOBHbIE HCTOYHUKH:

1.

VYuebnoe nocobue 11M.04 "Opranuszanust BUJ0B padOT MPHU SKCIUTyaTallud U PEKOHCTPYK-
IUA CTpouTEeIbHBIX 00BekTOB". Pazmen 1. [IM4. "Okcrmuryatanusa 3panuid”". MK 04.01
"Oxcruryaranus 3qanui". Tema 1.2 "TexHudeckas SKCIUTyaTanus 3JaHUH U COOpYKeHUU" /
I'BITOY "IOYpI'TK" ; cocraButens H. B. Auaponosa. — Yensa6unck, 2018. — 155 c. : un. —
TekcT : HenoCpeCTBEHHBIMN.

[IpaBuna onenku puznueckoro u3Hoca >xuibix 3aaHuii : BCH 53-86(p) : yTBepkaeHbI IpH-

ka3zoM ['ocrpaxnanctpost ot 24.12.1986: BBenensl B aerictBue 01.07.1987. — TekcT : Hemno-
CPEACTBEHHBII

I'OCT 31937-2011. 3nanus u coopyxenus. IlpaBuna oOcnenoBanusi 1 MOHUTOPUHTA TEX-
nuueckoro cocrosaus = Buildings and constructions. Rules of inspection and monitoring
of the technical condition : u3nanue opurnmansHoe : nata BBeaenus 2014-01-01 / paspabo-
tan ['YII «MHUUTOIII». — Mocksa : Crangaptundopm, 2014. — Tekct : 37eKTpOHHBINA. —
Hoctyn u3 npod.-cripas. cucteMsl «Texakenepr».

Kowmkog, B. A. Texnuueckas dKCIUTyaTalus 3[aHii U coopykeHul : yueonuk / B. A. Kowm-
koB, B. b. Akumos, H. C. TumaxoBa. — 2-e u3z., nepepad. u gom. — Mocksa : UHOPA-M,
2019. — 338 c. — (Cpennee npodeccruonaabHoe 00pazoBaHue). — TEKCT : 3MEKTPOHHBIA. —
URL.: https://new.znanium.com/catalog/product/987948 (nara obpamienus: 13.01.2020)
[IpaBuna onenku ¢puznyeckoro u3Hoca xuiblx 3aanuii : BCH 53-86(p) : yTBepkaeHbl npu-
ka3oM ['ocrpaxknanctpost ot 24.12.1986: BBenens! B aeiicteue 01.07.1987. — TekcT : anek-
TpoHHBIH. — [locTyn U3 mpod.-crpas. cucteMsl «TexskcnepT

I[OHO.]IHI/ITCJIBHI)IG HCTOYHHUKMU:

1.

[IpaBmia o0OcienoBaHUsl HECYIUX CTPOUTENbHBIX KOHCTPYKIMM 3AaHUNA U COOPYXKEHHH :
CIT 13-102-2003 : yrBepxnaén npukazom ['occtpoit Poccum ot 21.08.2003 : BBegen 08-21-
2003. — TekcT : aneKkTpoHHBIN. — JlocTym U3 mpod.-crpaB. cucteMbl «TexakcnepT.

COopHuk Ne 28 yKpyIHEHHBIX MTOKa3aTele BOCCTAHOBUTEIBHOM CTOMMOCTH KHUJIbIX, 0011e-
CTBEHHBIX 3[aHUI M 3[JaHUI U COOPY>KEHUH KOMMYHAJIbHO-OBITOBOTO Ha3HAYCHHs IS Tie-
peorieHKH OCHOBHBIX (POHIOB : m3manue oduinmanbHoe / I'oc. kom. CoBera MUHHUCTPOB
CCCP no penam crpoutenbctBa "['occrpoit CCCP".— Mocksa : Ctpoituzaar, 1970. — 120 c.
— Teker : HermocpeICTBEHHBIN.

TexHuueckas sKCIUTyaTalys 31aHui U coopyxeHuit : yuedHoe mocodue / C. U. Pomuna, M.
B. Jlykun, M. C. Jlucaraukos, H. C. TumaxoBa; nox pea. C. WM. Pommnoiti. — Mocksa :
KuoPyc, 2016. — 232 c. : mi. + 3bC Book.ru. — (bakanaspuar. ®I'OC 3+). — Tekcr : Heno-
CPEACTBEHHBIM.

[TpaBuia Ge30macHOCTH MPU MTPOBEICHUN 00CIeI0BAaHUH KUIIBIX 3AaHUN [Tl TPOSKTHPOBA-
Hus KanutaasHoro pemoHTa : BCH 48-86(p) : yrBepxkaeHbI nmpuka3zom ['ocymapcTBEHHOTO
KOMUTETA MO apXUTEKType U rpagocrpoutensctBy npu I'occtpoe CCCP ot 09.09.1986 :
BBeneHbl B jgerictBrue 01.10.1986. — Tekcr : anekTpoHHbIA. — JlocTynm u3 npod.-crpas. cu-
cremsl «Texakenepr».

[Tonoxxenne mo TexHuueckoMy obcnenoBanuto xmibix 3nanuii : BCH 57-88(p) : yrBepxe-
HBI MPUKa3oM ['0CyIapCTBEHHOTO KOMHTETA IO apXUTEKType M T'PalOCTPOUTEILCTBY MPH
I'occtpoe CCCP ot 06.07.1988 : BBenensl B aeiictBue 01.07.1989. — TeKCT : 3MEKTPOHHBIN.
— Joctym u3 npod.-cupas. cuctemsl «TexakcnepT».
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