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Mertoanyeckre yka3zaHHs 10 BBITOJHEHHIO JIAOOPAaTOPHBIX paboT MO JMCIMILIMHE
«Ol1IeHKa TEXHUYECKOT0 COCTOSTHUS AKCIUTYaTUPYEMbIX 3aHUI» PACCMOTPEHBI U YTBEP K IEHBI
Ha 3aceaHuM Kadeapsl CTpoUTENbCTBA (MPOTOKOI Ne OT « » 2021 r.).
3aB. kadenpoit cTpouTenbCTBA J.B. Illutos




COJEPKAHUE

BBEJIEHUE

KPATKAA HMHCTPYKIUA IIO0 TEXHHUKE
I[TPOBEJIEH1U JIABOPATOPHbBIX PABOT

TPEBOBAHUS K BBITIOJITHEHUIO OTYETA

JIABOPATOPHA PABOTA Nel

JIABOPATOPHA PABOTA Ne2

BE3OITACHOCTH  IIPU



BBEJAEHUE

JIaGoparopHble pabOTHI SABJISIOTCS OCHOBHBIM BUJOM YYEOHBIX 3aHATHUH,
HaIIpaBJICHHBIX HA JKCIIEPUMEHTAIbHOE IOATBEPKICHHE TEOPETHYECKUX
HOJIOKEHUH M (OpMHUpPOBaHUE YUEOHBIX U MPO(ECCUOHATIBHBIX MPAKTUYECKUX
YMEHUM.

[lenbto 7abopaTopHbIX pabOT SBISETCA NPOBEACHHE HAOIIOJCHUIM
MCCIIEI0BATENIBCKOTO XapaKTepa Ul 3aKpEIUICHUs] TEOPETUYECKOTO MaTepuana
1o aucuurimHe «OneHKa TEXHUYECKOTO COCTOSIHUS SKCIUTYaTUPYEMBIX 3AaHUI»
U pa3BUTUE HABBIKOB CAaMOCTOSITEIbBHOM padOThl CO CIPAaBOYHBIM, YYEOHBIM
MaTepuajoM, HArJISAHBIMU TOCOOMAMH, TpHOOpaMH U HHCTPYMEHTaMH,
OBJIQJICHUE METOAUKAMU U3MEPEHUN.

Brimonnenue cryaeHTaMu 1a00paTOpHBIX pabOT CIIOCOOCTBYET:

- (OpMHUpOBAaHMIO MPAKTUYECKUX YMEHUM B  COOTBETCTBUU C
TpeOOBaHUSMU K YPOBHIO MOJTOTOBKU CTYJIEHTOB, YCTaHOBJIEHHBIMU paboueit
IPOrpaMMO TUCHUIUIMHBI 10 KOHKPETHBIM pa3jieiaM (TeMam);

- 0000mIeHMIO,  CHCTEMaTU3allu{,  YIIyOJleHHI0,  3aKpEIUICHUIO
IIOJIyYEHHBIX TEOPETUYECKUX 3HAHUU;

- COBEpILICHCTBOBAHUID YMEHUW IIPUMEHATH IIOJIYyYEHHBIE 3HAHUS Ha
IIPAKTUKE, pEAIM3alUA EOUHCTBA HHTEIUICKTYAJIbHOM W IPaKTHUYECKON
NEATEIBHOCTH;

- Pa3BUTHIO MHTEJUIEKTYaJbHbIX YMEHUN y OyAYIIUX CHEIUAINCTOB;

- BbIpa0OTKE TpH  pEUICHUWU  TOCTABICHHBIX  33aJa4  TaKUX
po(ecCUOHATIBHO 3HAYMMBIX KAa4eCTB, KakK CaMOCTOSITEIIBHOCTb,
OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKASI NHULIMATUBA.



KPATKAS HHCTPYKIMUSA 11O TEXHUKE BE3OITACHOCTH
ITPU TPOBEJEHNU JIABOPATOPHbBIX PABOT

K naGoparopHoii paboTe AOMYyCKAaOTCS CTYIEHTHI, U3YYMBIIHNE MpaBHIIa
TEXHUKU O€30MacHOCTH TMpu pabore ¢ 000pyIOBaHUEM, MPOIISAIINE
MHCTPYKTX Ha pabouyux MecTax U COOJIOJAlolIue MpaBuia BHYTPEHHETO
pacniopsinka. IIpoBeneHne WHCTPYKTaka W yYCBOCHHE TOJYYEHHBIX 3HAHUU
perucTpupyercs B CIEHUalIbHOM >XypHane. s obecrneuenusi 0e30mMacHOTO
BBIMIOJTHEHHSI pabOT ClIeAyeT COOMI0AaTh MEPEUNCICHHbBIE HIKE TIPABHIIA.

OOyuaromuiics, BBITOJHSIONMI paboTy B J1a00OpaTOPHBIX YCIIOBUSX,
00s13aH:

- cobmonate TpeOOBaHMS TEXHUKU OE30MACHOCTH, OXpaHbl Tpyda H
COXPaHHOCTHU JTA0OPATOPHOTO 0OOPYAOBAHUS U PUOOPOB;

- MpeaynpexaaTb HapylIeHUs TpeOOBaHUN OE30MaCHOCTH CO CTOPOHBI
TOBApPUILIEH;

- BBIIOJHATH BC€ TpeOOBaHUS PYKOBOJAUTENS, OTHOCALIUECST K
COOJIIO/ICHUIO TMPaBWJI TEXHUKH O€30MacCHOCTH, MOPSAIKY BBIIOJHEHUS padoT U
MOBEJICHUIO CTYACHTOB, & TaKKe TPEOOBaHUS M0 COXPAHHOCTH J1a0OPaTOPHOIO
o0opy10BaHus U PUOOPOB;

- 3a07aroBpeMEHHO TOTOBUTbCS K TMPEACTOSIIIEMY 3aHATUIO B
7abopaTopud, HUCIONB3YSd  HHCTPYKIMH, METOJUYECKHE  yKa3aHUs K
71a00paTOPHBIM pabOTaM U PEeKOMEHIOBAHHYIO JINTEPATYPY;

- TIpU BBIIIOJIHEHUH JJaOOPAaTOPHON pabOThl HAXOAUTHCS TOJBKO Ha CBOEM
pabodeM MmecTe, HE TporaTb OOOpyAOBaHHWE U MPUOOPHI, HE OTHOCSIIUECA K
pabore, cOOI01aTh TUIIMHY U TOPAJIOK.

[Tpu BbINOTHEHUH TA0OOPATOPHOM PabOTHI 3aMpeIaeTCs:

- 0e3 paspeulieHust TporaTb WM MEPEHOCUTh MPUOOPHI, HHCTPYMEHTHI U
Ipyroe 000py10BaHUE;

- 3aHMMATbhCA JIeIaMU, HEMIOCPEACTBEHHO HE CBSI3aHHBIMU C BBITIOJIHSAEMON
paboToii;

- BKJIIOYATh 00OpynoBaHuMe ©0€3  MpeaBapUTEIbHOW  IPOBEPKH
IpernoaaBaTesieM WIn JJabOpaHTOM;

- pacrosiaraTb TETpaau, >KypHaJIbl M Jpyrue 3amucd Ha Npuodopax U
000py1I0BaHUY;

- OCTaBJIATh 0€3 HAOMIOACHHS BKIIFOUEHHOE 000PYI0OBaHUE.

CryneHTsl, HapylMBIIAE TpeOOBaHMA  TEXHUKH  O€30MacHOCTH,
NPUBIIEKAIOTCSI K JIUCHUIUIMHAPHOW OTBETCTBEHHOCTH. [lpu HapymieHuu
HACTOAIIMX TMPaBWJI WM TPeOOBAaHWN PYKOBOAMTENS CTYIACHT MOXET OBIThH
OTCTPaHEH OT MPOBEICHUS padOT W BHOBH JIOMYCKACTCS K HMX BBIMOJIHCHUIO
JUIIb C pa3peuieHus 3aBenyromiero kadenpoid uimm gexaHa QaxynpTeTa. 3a
nopuy 000py/IoBaHUs JaOOPATOPWH, BHI3BAHHYIO HECOOJIIOJICHHEM HACTOSIIUX
IPaBUJI, CTYACHT HECET MaTePUAIbHYIO0 OTBETCTBEHHOCT.



TPEBOBAHUSI K BBINOJHEHUIO OTUETA

OTtuer mno 5abopaTopHBIM paboTaM  BBINOJNHAETCA Ha  Oymare
craipaptHoro Qopmara A4. JlomyckaeTcsi BBIIOJHEHHE OT4YeTa 110
Ja00paToOpHBIM paboTaM B OOIIIEH TeTpajy.

CopepxaHue oT4eTa ClEAyeT WIUIIOCTPUPOBATH TAONMIIAMH, CXEMaMH,
pucyHkamu u T.4. I'padmyeckoMy marepuany Mo TEKCTy HEOOXOAMMO JaBaTh
MOSICHEHHE B BHJI€ CCHUJIOK HAa PUCYHKH M CXEMbI, @ BHM3Y O] rpaduuecKuM
MaTepuajgoM 003aTeNbHO BBITOJIHATH MOJIIHUCH.

B TekcTe oTdeTa HE HOKHO OBITH COKPAIICHHBIX CJIOB, 3a UCKIIOUEHUEM
OOIIETIPUHSATHIX.

THUTyJIBHBIN JIUCT ABJISIETCS NEPBOM CTPAHULIEW OTYETA M 3AIIOJIHSAECTCS IO
ONpEeNeNeHHBIM TpaBWwiaM. B BepxHeM ToJie  YKa3bIBae€TCAd  IOJIHOE
HAaUMEHOBAHHWE Y4YEOHOro 3aBe[eHMsI M Kadeapbl, IO KOTOPOW BBIMOIHSIOTCS
paboTHI.

B cpennem mnone nwumercs: "Otduer mo nabopaTopHOM padoTe 1o
muciumiuHe..." Jlanee Onrke K JIEBOMY Kparo yKas3bIBaIOTCA (aMMIUs, UMS U
OTYECTBO CTYAEHTa, Kypc, rpymnmna (mudp), a K IpaBoMy Kparo (4yTb HUXKE)
yKa3bIBalOTCA (pamMuius, UMsi, OTYECTBO HAYYHOI'O PYKOBOIMTENS, a TAKXKE €ro
yu€Hasi CTENEeHb U yUYEHOE 3BaHUE.

B HmwkHEM mone yKa3bpIBa€TCA MECTO BBHITIOJHEHHS pPAadOT W TOA
BBINOJIHEHUS (0e3 ciaoBa "roxa").

TutynpHbI THCT OoQopMiIsieTcss nmeyaTHbIM MpU(TOM (MM HaOpaHHBIM
Ha KOMIbIOTEpe). B ciyuae BHIMOIHEHHs] OTYETa B TETPAAM TUTYJIbHBIM JTUCT
oopmisieTcss me9aTHBIM MIPUPTOM OT PYKH.

[Tocrme TUTYNBRHOTO JHCTa TMOMEMNIAETCS COAep)aHue (OTJIaBlICHHUE), TIC
IPUBOJATCS BCE 3ar0JIOBKU PabOThI M YKa3bIBAIOTCSI CTPAHUIIbI, HA KOTOPBIX OHU
nomeneHsl. Heo0XoauMoO MOMHUTB, YTO BCE 3arOJIOBKH COJIEP)KaHUS JOJKHBI
TOYHO MOBTOPATH 3aroyIoBKM B TekcTe. Cokpauiath WU JaBaThb UX B JPyroi
(bopMyIMpOBKE, MOCIEA0BATEIBHOCTH MO CPABHEHUIO C 3ar0JIOBKAMHU B TEKCTE
HEJb3S.

3aroJioBKM  OJWHAKOBBIX  CTyNeHEH  pyOpuKamuu  HEOO0XO0IUMO
pacroziaraTh Ipyr Moja APYroM, a 3arojoBKH MOCJEIYIOIIEeH CTYIIEHNU CMEIAloT
Ha TPU-TIATH 3HAKOB BIPABO MO OTHOMICHWIO K 3arojIOBKaM MPeAblayIIei
CTYIICHH.

ITocne  kaxpoilt  mabopaTopHOil  pabOTHI  TMOMEIIAETCS]  CIHUCOK
UCTIOJIb30BaHHBIX UICTOYHHUKOB.

PasnuyHoro ponma BcrmoMoraTeNbHBIE WIH JTOTIOJHUTEIBHBIE MaTEepPHAIIbI
MOMEIIAIOT B IPUIIOKEHUH.

Cxembl, PHUCYHKH, TpaUKd HEOOXOAMMO BBIMOJHATh KapaHIalloM,
YEepHOM TIaCTOM WM TYWIBIO HAa JIMCTaxX NMCYEH, YEPTEKHOM WIH
MUJUTUMETPOBOM Oymaru, KOTOpbI€ BKJIaAbIBAIOTCS B OTUET.



JIABOPATOPHAS PABOTA Nel

Tema: Onpenenenre npoYHOCTH OETOHA.

Heap padorei: U3yuynuTh ciocoObl U OTPabOTaTh METOJUKY OIPENEICHHUS
IPOYHOCTH OETOHA B KOHCTPYKLMSX, HAYUUTHCS M10JIB30BATHCS HOPMATHUBHBIMU
JAHHBIMU 110 ONPEIEICHUIO NPOYHOCTH MATEPHUANOB KOHCTPYKIHMM M JaTh
OLICHKY MEXAHUUYECKUX CBOMCTB UCIIBITBIBAEMBIX MAaTEPHAJIOB.

®opmupyembie kommnereHuuu: [IK-6 cmocoOHOCTE OpPraHW30BHIBATH
MPOU3BOJICTBO CTPOUTEIBHO-MOHTAXHBIX PabOT B cdepe MPOMBIIIICHHOTO U
IPaKJAHCKOTO CTPOUTENIBCTBA.

Teopernueckasi 4acTb

B crpouTenscTBE JOBOJBHO YAacTO MPUXOIUTCS ONPENETATh MPOYHOCTh
oeroHa. OCOOEHHO 3TO KacaeTcsl HECYIIMX KOHCTpYyKUuW 3naHuil. [IpodHocTsb
OeToHa rapaHTUpyeT HE TOJIKO JOJTOBEYHOCTh CTpoeHus. OT Hee 3aBUCUT U
MaKCcHUMaJbHasi Macca, KOTOPO MO>KHO Harpy3uTh 00beKT. OJHUM U3 cIOCOO0B
ONpENEICHUsI [JAHHOTO II0Ka3aTeNsl SBISAECTCA  HMCHOJIB30BAHUE  MOJIOTKA
Kamkapoga.

Momnotok KamikapoBa — 3T0 U3MepuUTENbHbIN IPUOOp, KOTOPBIN cr1ocoOeH
ONpeAeIUTh MOKa3aTelb, YKa3bIBAIOIIUN MPOYHOCTh OETOHA HA C)KAaTUE IyTEM
mwiactuyeckux Aegopmanuii. Hecmorps Ha TO 4TO naHHBIA mHpubop Jaer

JIOBOJIEHO HETOYHBIE IMOKA3aTeNId, OH YacTO MPUMEHSIETCS Ha CTPOUTEIHHBIX
TUTOIIAAKaX, TJIe MPOWU3BOAATCS MOHOJHMTHBIC pabOTHI, a TaKKe Ha 3aBOJax
KEJIe300€TOHHBIX KOHCTPYKITUH.

Pucynok 1- Monorok Kamkaposa

YtoO66! MPOBEPUTH MPOYHOCTH OETOHA TIpU MOMoIIU MoJioTKa Karkaposa,
BaM TpeOyeTrcs BbIOpaTh y4acTok OeToHHOro oobekra pazmepoM 10x10 cm. On
JOJKEH OBITh POBHBIM, 0€3 BBIEMOK U OYIOpPKOB, JOJKHBI OTCYTCTBOBAaTh
BUJMMbIE TOpBl. OTCTYI OT Kpasi U3/eNus JOJHKEH COCTaBIIATh Oojiee 5 cM.

HyxHo B3saTh MOnoToK KamkapoBa, BCTaBUTh B COOTBETCTBYIOLIUN I1a3
ATAJIOHHBIN CTEPKEHb OCTPHIM KOHIIOM BHYTpb. Ha BbIOpaHHBIN yuyacTOk OeToHa
CJIETyeT YJIOXKHUTh YACTBIA JIUCTOK OyMaru U Kyco4ek «KOMUPKW». 3aTeM HY>KHO
YIApUTh MOJIOTKOM IIO 3aroTOBKE, Kak OnucaHo Bbiile. Ilocie xaxmoro ynapa
ClelyeT MpOJBUraTh JTAJOH HA HOBBIM Y4acTOK M 3aMEHSTh JIUCT Oymaru.



Crnenyromuii yaap J0JKEH MPUXOAUTHCS Ha HOBOE MECTO (HAa PacCTOSIHUM OT
npeasLaymero oomiee 3 cm).

Ha cnenyromem 1mare Hy)XHO 3aMepuTh oOTHe4yaTku. Eciam pasHuia
MOJTYYEHHBIX TTOKa3aTesel cocrabisieT 6osee 12%, cienyer Bce ucciaeI0BaHUs
MIOBTOPUTH 3aHOBO. Mcxo0/s1 M3 MOJyYEHHBIX MOKa3aTeNIe onmpeaenseTcs Kiace
OceTOHa, MPU ATOM BBIOMPAETCS HAMMEHBIIIUM U3 TTOTYYHBIIMXCS MTOKa3aTeNeH.

O0OopyaoBanne W MaTrepuHaJibl: OIPEACICHUE MNPOYHOCTH MaTepuasna
poBOIUTCS 0€3 0TOOpa MpoOd KOHCTPYKIIUU C IMMOMOIIBIO ATAJTOHHOTO MOJOTKA
KamikapoBa, cTepaHEl, yriI0BOro U3MEPUTENS U UCTIBITHIBAEMON KOHCTPYKIIUH.

3aganue

1. BcraBnsiem B MOJIOTOK CTaJIbHOM CTEPKEHb.

2.  MonoTtok  ycTaHaBIMBAaeM  NEPICHAUKYIIPHO  TTOBEPXHOCTH
UCIIBITHIBAEMON KOHCTPYKIIUH.

3. VnaapseM MOJOTKOM JIOKTEBBIM YyAapOM CpPEIHEH CHIIbI, YTOOBI
MOJTYYUTh Ha IOBEPXHOCTHU O€TOHA OTIEYATOK.

4. Tlocnme mosrydeHus OoTIe4YaTKa HEOOXOJIUMO TEPEIBUHYTh CTEPKEHb B
cTakaHe Ha pacctossHuM 10-12 MM u cienyroomuii yaap TPOW3BECTH Ha
pacctosinuu 30 MM OT TIEPBOTO.

5. Jlna ompeneneHus auameTpa Ha OETOHE HEOOXOJMMO OT OTCYETa,
U3MEPEHHOTO MaciTaboM yriioBeIM BbIuecTh «100» M MOAEIUTH Pa3HOCTh HA
«10».

6. Jlns ompeneneHus IUaMeTpa OTIEYATKOB Ha JTAJOHHOM CTEpIXKHE,
HEOOXOJMMO CHSThH JBa OTIIEUaTKa B JIBYX HAINpaBJICHUSX, T.K. OTIEYATOK HE
UMeeT CTporo Kpyrioil ¢opmbl. PacueTHbli guaMeTp ompenensieTcss 1o
dbopmyine d=d,-d;, rae d; — tuamMeTp B HAMMEHBIIIEM HanpaBicHUH, d, — AHAMETP
B HanOOJIbIIIEM HaMPAaBIICHUH.

7. TlomcuuThiBaeM JUaMETpP OCTAJbHBIX OTIIEYATKOB, T.€. HEOOXOIUMO
BBITIOJIHUTHL HE MeHee 10 oTrneuaTkoB.

8. 3anmoyiHUTH TaONMITY 1.

Ne | Marepuan Homepa orneyatkos Cpennee
n/n

112 3|4 |56 ]7]8]9 10

[IpouHocTs O€TOHa ONpEeneNsoT MO TapupoBo4YHOW KkpuBoul. Ilo
BEPTUKAJIM Ha TpaduKe OTKIAbIBAIOTCS OTHOLIEHUS TUAMETPOB OTIIEYATKOB HA
MOBEPXHOCTU OETOHA M 3TAJOHHOM CTEp)KHE: MO TOPU3OHTAIM — IMPOYHOCTh
matepuana, 10°Ia.

9. Cpenate BBIBOJ MO pe3yJbTaTaM MCHBITAHUM O MPOYHOCTH
KOHCTPYKLUH.

Copep:xanue oTyera

1.Ilenb paboThI

2.DopmupyeMble KOMIETEHIUN

3.Teopetnyeckasi 4acThb

4. 3ananue




5.Bbe1BOZIBI

6. CiCOK MCMOJIb30BAHHOMN JIUTEPATYPhI

Cnucok aureparypsbl:

1. CemennoB C.B. Metoauka npoBeaeHust 00cieoBaHUN 1 MOHUTOPUHTA
TEXHUYECKOTO COCTOSIHUS 3JaHMM M COOpPY)KEHHHl C HCIOJb30BAHUEM
NePEeIOBbIX TEXHOJIOTUM [DNeKTpOHHBINA pecypc]: yuebHoe nocobue/ CeMeHI10B
C.B., OpexoB M.M., BonkoB B.1.— DnektpoH. TekcroBbie naHHbie.— CII06.:
Cankr-lleTtepOyprckuii  rocyaapCTBEHHBIM aAPXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcurer, OBC ACB, 2013— 76 c— Pexum pgocryma:
http://www.iprbookshop.ru/19009.— DBC «IPRbooksy, mo napoutro

2. BopoObeB, [[.C. TexHudeckas OILI€HKA 3JaHUA M COOPYKEHUU :
yuebHoe mocobue / J[.C. BopoObeB ; Bomrorpaackuii rocynapcTBeHHbIN
apPXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET, MUHHUCTEPCTBO 0Opa3oBaHUs U
Hayku  Poccuiickon  ®epepaumu. -  Bourorpax @ Boarorpaackui
roCyapCTBEHHBIA apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcutet, 2015. - 53 c. :
Tabn., cxem. - bubmmorp. B kH.. - ISBN 978-5-98276-781-3 ; To xe
[D1eKTpOHHBIHI pecypcl]. URL:
http://biblioclub.ru/index.php?page=book&id=434832 (29 09.2016).

3. Cupopenko, B.®. OGcnenoBanue, peMOHT M YCUJICHHWE HAJ3EMHBIX
CTPOUTEIBHBIX KOHCTPYKIMM S>KWJIBIX M TPaKIAHCKUX 3JaHUM : ydeOHoe
nocodbue / B.®. Cunopenko, B.. bepnunep, B.A. Konapamos. - Boarorpan :
Bosrorpaackuil rocy 1apCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIBHBINA YHUBEPCUTET,
2010. - 205 c. - ISBN 978-5-98276-409-6 ; To ke [DnexTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=142337 (11.08.2015).

4. CIT 13-102-2003 IIpaBuma oOcCieqoBaHHs HECYIIUX CTPOUTEIHHBIX
KOHCTPYKIIMH 3TaHUN U COOPYKEHUM.

5. I'OCT 31937-2011 3nanust u coopyxenus. [IpaBuna obcneqoBanust u
MOHUTOPUHTA TEXHUYECKOTO COCTOSTHUSI.

6. BCH 53-86(p) IlpaBuia orneHku (hU3NISCKOT0 M3HOCA KUJIBIX 3MaHUM.



JIABOPATOPHAS PABOTA Ne2

Tema: TemmoBU3MOHHOE 00CIIEIOBAHME.

Heab padoThI: U3YYNUTHh YCTPOMCTBO TEIUIOBHU30pAa U C €r0 IMOMOIIBIO
OTIPENICIIUTh TEIUIONOTEPH PACCMAaTPHUBAEMOT0 OOBEKTA.

®opmupyemblie kommnereHmuu: [IK-6 crmocoOHOCTH OpraHU30BHIBATH
MIPOU3BOJICTBO CTPOUTEILHO-MOHTAXHBIX pabOT B cdepe MPOMBIIIJIEHHOTO U
rpakIaHCKOT'O0 CTPOUTEIHCTBA.

Teopernueckasi 4yacTb

Tennosuszuonnoe 06ciedoanue — OJUH U3 OCHOBHBIX METOJIOB MOJTYyUYCHUS
nH(OPMAITUHU O PEATHHOM COCTOSTHUHM OTPKIAIOIINX KOHCTPYKITHA.

TennoBU3MOHHAS TUATHOCTUKA CTPOUTEIBHBIX COOPYKEHUN BKITIOYAET:

- OTIpeieNIeHne YaCTUYHBIX U OOIIHUX TETUIONOTEPb;

- 00HapyKEHHUE CKPBITHIX 1Ie(PEKTOB CTPOUTEIHCTBA;

- ompezesieHne (OIEHKY) CONMPOTUBIICHUS TEIUIoNepeaadye OrpaskIaromunx
KOHCTPYKLIUH.

TennoBU3MOHHOMY KOHTPOJIFO MOABEPralOTCs Hapy>KHbIE U BHYTPEHHUE
MOBEPXHOCTU OTPaKIAIOMINX KOHCTPYKIU. OOcCieI0oBaHnEe BHISBISAECT HATUYHE
WM OTCYTCTBHUE Je(DEKTOB TEIIO3AIIMUTHI 3TaHUH, TAKUX KakK:

- HEIOCTATOYHOE YTEIICHUE CTPOUTEIIbHBIX KOHCTPYKIIUI;

- 1e()eKTOB KUPIUYHOMN KIIAJIKH;

- HAPYUIIEHUS B IIBAX U CThIKAX MEXIY COOPHBIMU KOHCTPYKIIUSIMU,

- 1e(heKTOB MEPEKPHITUI;

- YTE€UEeK TeIlIa Uepe3 OKHA M OCTEKJICHHbIC YYACTKU 3IaHUMN B pe3ysibTaTe
MJI0XOT0 MOHTaXKa WJIA MPOU3BOJACTBEHHBIX JE(EKTOB;

- yTEYeK TeIlia Yepe3 CUCTEMbl BEHTHIISIIUY;

- YYACTKH 3/IaHU# C TTOBBIIIEHHBIM COJICPYKAaHUEM BJIaru.

TeroBuaeHUEe WJACAUTBHO MOAXOAUT JUIi ONpPEACICHUS HaIU4us U
3G (HEKTUBHOCTH TETUIOU3OJSAIUU, €r0 IMHUPOKO MPUMEHSIIOT YHEProayJIuTOpHI,
paznuYHbIe TOJPSAYUKH, a TaKXKE CTPOUTENbHbIE OKCHepThl. OOBIYHO
TEIUIOU30JIALIMS B 3[AHUSAX HUCIOJB3YETCs JJIsl YNPAaBJICHUsl TEIUIONepeaayei,
CBSI3aHHOW C TMIOJYYEHHEM WIM TOTEPSIMU TEIJia, €CIU TEeIIOM30JISIuUs
OTCYTCTBYET, TOBpeXKJAeHA WiIM paboTraeT HE TaK, Kak HEOOXOAuMO,
YBEIIMYUBACTCS MOTPEOJICHUE SHEPIMU U CTOUMOCTh KOHIWIIMOHUPOBAHUS, a
TaKKe CHUXKaeTCs KoOM(DOPT B 31aHUHU.

K npyrum npobiiemam, KOTOpbIE 4aCTO MOKHO OOHAPYX UTh C TTOMOIIBIO
TEIUIOBU3MOHHBIX OOCIEIOBAaHUM, OTHOCSTCS HEXKeJaTelbHble TEUU WIH
KOHJICHCAIUsl Bjaru, (opMupoBaHUE JibjJa Ha KpBIIIE, a TaK XK€ 3aMep3aHue
TpyOOnpoBOoAOB. TenaoBUIEHUE TaKXKe IMOMOTaeT MPOBEPUTH MUPKYJISIIUIO
BO3/yXa B KOHIUIMOHUPYEMBIX TOMEIICHUSX W MPOBEPUTH pPa3MEIICHUE
3BYKOHU3OJIALINH.

OOBIYHO TTPOOTIEMBI C TETUIOU3OJISIIUENH MOYKHO BBISIBUTH, KOT/Ia Pa3HOCTh
TEMIIEpaTyp BO3JyXa CHapyXd W BHYTPH 37aHusl cocraBiisier He MeHee 10°C
(18°F). Hampumep, BO BpeMsi OTONUTEIBHOTO CE30HA, OTCYTCTBYIOIIAs
TETUTOU30JIALIMS BBITJISIAUT KaK XOJIOAHBIN Y4aCTOK U3HYTPH U TEIUIbINA CHAPYXHU.



Bo Bpemsi ce3ona, korma TpeOyeTcs OXJIaXACHHE, TEIUIOBas CHUTHATypa
BBITJIAIUT HA000pOT. [10oe3H0 3HATh, KAKOM BUJ TEIUIOU30JISIIUN UCTIONb3YETCH,
MOCKOJIbKY Ka&XIbIH BHUJ MOXET HMETh CBOIO COOCTBEHHYIO CHUTHATypy H
MOCTOSIHHYI0 BpeMeHu. OO0cieoBaHUs BO BPEMsl CE30HA OXJIAXKIACHUS MOTYT
ObITh OTpaHWYEHBl TOJIBKO TIPOBEJIECHUEM OOCIIEIOBAaHUNH BHYTPH HIIU
MPOBEICHUEM HAPYKHBIX 00CJIEI0BAaHUM TOJIBKO B BEUEPHEE BPEMSI.

Oo6opynoBanne u matepuasbl: Ternouzop Testo 881

Ipunyuns pabomul npubopa

TennoBu3op — 3TO  YCTPOMCTBO, KOTOpPOE€ ITOJY4YaeT TEIUIOBOE
n300pakeHne B HWHQpaKpacHOW O0OJACTH CIEKTpa 0e3 MPSMOro KOHTAKTa C
00opy0BaHUEM.

KPHILKA OSBEKTUBA

ancnnen

TENNOBOE
V30EPAXEHMNE
OTKPBITOE OBOPYAOBAHMS
NPOCTPAHCTBO

MEXQY TENNO-
OSOPYSOBAHME BU30POM ¥

050PY0BAHMEM |

TENAOSHIOP PYSKA
CPEMEWKOM

TENNOBU3OP
Puc. 1.3. Ofn1unsie TENI0BH3OPE! HMEIOT HECKOALKO OUIMX KOMIOHEHTOB, K KOTOPLIM 0T~

Puc. 1.1. TensioBu3zop.

HOCATCH OGBEKTHE, KPHIIKA OGLCKTHBA, INCILICH, OPIanbl YIPABICHHS W PYYKa ¢ peMein-

KOM.

NuppakpacHoe wusnydyeHre (POKYyCHPYETCS C IOMOIIBIO  ONTHKHU
TEIJIOBU30pa HAa MPUEMHHUKE H3Ty4YEHUs, KOTOPbIN BbIJAE€T CUTHAJ, OOBIYHO B
BUJIC WM3MEHEHUS HANPSDKEHUS WU DJEKTPUYECKOTO  COMPOTHUBIICHHUS.
[Tomy4yeHHBI CHTHAN PETUCTPUPYETCA  DIEKTPOHUKOW  TEMJIOBU3UOHHOM
cuctemMbl. CUTHaJ, KOTOPBIM J1aeT TEIJIOBU30p, MPEBPAIIACTCS B AJIECKTPOHHOE
n3o0pakeHue (TepMorpamMmy), KOTOpoe OToOpakaeTcsi Ha HKpaHe JHCILIC.
Tepmorpamma — 3T0 M300pakeHNEe 00bEKTa, 00paOOTAHHOE AJCKTPOHUKOM IS
OTOOpaXeHMsI Ha AMCIUIEE TaKUM OOpa3oM, YTO pa3MyHble IpaJallid LBETa
COOTBETCTBYIOT PACIpPEACIICHUIO WH(PAKPACHOTO H3IYYCHHS 110 TMOBEPXHOCTH
00BbeKTA.
110°C

100

75

Puc. 1.2. Tepmorpamma.



Pacwugposka mepmozpamm

Ha TepMmorpamme, CHATOM BHYTPK
NOMELLEHNA, MHTEPEeC NPEeACTaBNAIoT
obnacTtv ¢ bonee HM3Kon
TeMneparypon (Hanpumep, To4ka

Csn.

Ha usetosown nanuTpe (Cnpagea) - 310
CUHUIA ¥ TEMHO-CMHWIA UBeTa
COOTBETCTBEHHO. [ANA CpasHeHus

npMBOOANTCA TCMNEpaTtypa s

KOHCTPYKUWMK)

Ha tTepMorpamme, CHIRTOM CHapy»Xu

NoMeWweHA, CNTyaumra MEHARCTCAR
H3 NPOTUBONONOMXHYIO U BCMEKTOM

MOXET CUMTESTBCR CL}BHH/\".?EEII"

v KpacHble useta. Toyka HS1
COOTBETCTBYET MaKCHUManNbHON

TEMNEepPaType Ha NOBEPXHOCTH

eKTa, Korna M1 — penepHas

TOYKE

L N I

Onucanue npubopa Testo 881

Tennouzop Testo 881 mpencrarnsieT coO0N MOPTATUBHOE SJIEKTPOHHOE
YCTPOMCTBO IJisi U3MEPEHUsl TeMneparypbl oObeKkTa B auanazone ot -20°C no
+350°C u nosy4yeHus TEIIOBOM KapThl MOBEPXHOCTH MCCIEAYEMOTO Yy4acTKa B
BUJE TEpMOIrpaMM. YCTpPOHCTBO pa3pabOTaHO CHEUMAIBHO Jsl BbISBICHUS
npobsieM,  BO3HUKAWOIIMX B  CTPOUTENBCTBE, MNpuU  OOCITYKUBAHUU
KOMMYHUKAIIMOHHBIX CUCTEM.

C nomompto TeroBu3opa Testo 881 3ddEKTUBHO BBITIONHIETCS PsT
JMarHOCTUYECKUX 3aJlad, MPEIOTBPALIAIONINX aBAPUKWHYIO CUTYallUIO 3aJ0JIr0
0 €€ TMOosBICHMS. TeroBU3MOHHAs KaMepa YCIEIIHO CIpPaBIsAETCA C
JIOKaln3auuend TEeIJIOBbIX MOCTHUKOB B CTPOUTENBHBIX MEPEKPBITUSAX, yIJIax M
Humax nomenieHnii. Taxke Testo 881 pacmo3Haér mecta ¢ MOBBIICHHBIM
PUCKOM TOSIBJICHUS IUIeCHEBOro rpubOka. Mcronb3yss AONOIHUTENIbHbIE
BO3MOYKHOCTH TEIJIOBU30Pa MOXHO MPOBOAUTH 3(D(PEKTUBHYIO MPOBEPKY KPHIIII
Ha MPUCYTCTBUE MECT, B KOTOpbIE YK€ MpoHHKia Biara. [Ipubop TOYHO
ONpENETACT YYaCTOK C AaKKyMYJIMPOBAHHOW BIJIArOM WM MOBPEKICHHOMN
M30JISIIMEN TI0 YpPOBHIO TEIJia, KOTOPOE JOJIbLIE COXPAHSETCS Ha BIAXHOU
MIOBEPXHOCTH.



g ymyuenus: uzoOpaxenust terioBuzop Testo 881-2 ¢ coOcTBeHHBIM
paspenieHrueM  aeTekTopHo — Martpuibl  160x120 nukcened  OCHaAIIEH
texHosoruenr SuperResolution. C e€ moMonibio pa3pelieHrue yBeIuuuBaeTcs 10
320x240 mukcenei, 4TO MOBBIMIAET KAY€CTBO TEPMOTIpaMMbl Ha OJIUH KJjacc, a
paspemienue WK cHUMKOB yBenMuuBaeT B YeThlpe pasza. Beicokas
TeMriepaTypHas 4yBcTBUTeNIbHOCTh < 50 MK obGecneunBaer neranbHOE
n300pakeHne OOBEKTa, Ha KOTOPOM OYyIyT BHUIHBI JaXe HE3HAUUTEIbHBIC
temneparypuble nepenanbl. Hapsny ¢ HWK-xkananom Testo 881-2 ocHamién
1 poBOI KaMepoi BUAMMOTrO criekTpa ¢ MomHoil LED-noicBeTkoi.

JlnHaMH4YecKuii MOTOPU30BaHHBIN (OKyC HE TpeOyeT pyuyHO HACTpPOIKH,
Omaromapss 4yeMy MpuOOp JIETKO YOpPaBISIETCS OAHOW pPYKOM, a CbhEMKa
ocymiecTBisieTcsi  Obictpee. C  MOMOIIBIO  CIIENUATBLHOTO  (DUIIBTpA,
IIPEIHA3HAYEHHOTO JJIsl U3MEPEHHs BBICOKMX Temiiepatyp, UK kamepa cmoxer
perucTpupoBath Temmeparypel g0 +550°C. Jlng J0CTOBEpHOH  OIICHKH
COCTOSIHUA OOBEKTAa TEIUIOBU30p IMPEAyCMAaTPUBAECT PACUET MUHHUMAJIbHBIX,
MAaKCUMAJIBHBIX M CpPEIHUX 3HAYCHHI TeMIEepaTypbl B PEKHUME pPEaJIbHOIO
BpeMeHHU il KoHKpeTHoro cermeHTa MK n3obpakenusi.

Peanbubie cHumMku coxpansitores, kak u UK uzobpaxkenus, va 2 I'6 SD-
KapTe MaMsTH JJIs MOCJIEAYIOIIEr0 JTOKYMEHTUPOBAHUS M CO3[IaHUSI OTYETOB.
Tennosuzop Testo 881 mpemycmaTpuBaeT BO3MOXKHOCTH 3aIlUCH TOJOCOBBIX
KOMMEHTApUEB C T[OMOIIbIO YIOOHOH TapHUTYpPhl, a TaKXe BHJEO,
(UKCUPYEMOTO C MTOMOIIBIO TONOJHUTEILHOTO 000pynoBanus. JlJig BbISIBICHUS
YYaCTKOB C KPUTHYECKOM TEMIIepaTypoil B MPUOOpPE HCHOIb3YETCS PEXUM
NOCTPOEHUSI  M30TEPMbl HA  MOJYYEHHOM  TEIUIOBU3MOHHOM  CHUMKE,
00eceynBaroIIe IBETOBYIO MHANKALIUIO MTPEBBIIICHHS IPEAEIIBHOIO 3HAYEHUS
TeMriepaTypbl. JlomonHUTENbHO B npuOOpe BHeApeHa (DYHKLHS OTOOpaKeHHs
pacrpeneneHuss BJIaXKHOCTU IO MOBEPXHOCTH, a TAKXKE HCIOJIB3YETCS PEKUM
JUISL OTICHKH paOOThI COJTHEUHBIX OaTapei — ""colHeuHas dHeprus'.

[TomyyeHnHsie TepMOTrpaMMbI U Besi Tpaduueckas mudpoBasi nHbopMaIius
npencrasisiercss Ha KK gucriee Testo 881 ¢ gmaronaneio 3,5 10WMOB U
paspemenuem 320x240 nwukcened. [ns mnosydyeHMs TEIJIOBBIX CHUMKOB
UCIIOJIB3YETCsl 9-11BETOBAsI MAJUTPA, YTO MO3BOJSET TJ1a3y (PUKCHPOBATH CaMble
MaJible TPaJUuEHThl TEeMIIEpaTyp, BbIpaKEHHbIE B MEPEXOJE I[BETa C OJTHOrO Ha
npyrou. B neny temnoBuzopa Testo 881-2 Bxomut cnenumanusuposanHoe 10,
SD-kapra, kabens USB, keiic s XpaHeHMS W TIEPEHOCKH U JIpyTHe
akceccyapsbl.

Ilopsook nposedenus uzmepeHuti

[lepen mpoBeAeHHEM SHEPreTHUECKOro OOCIENOBaHUS HAa OCHOBAaHUU
KOHCTPYKTOPCKOM U TEXHOJIOTMYECKOM  JOKYMEHTALMM  BBIOJIHAIOT
T€OMETPUYECKOI0 TIPUBS3KY K JIMHEHHBIM pa3MepaM OObEeKTa KOHTPOJIS,
ONPENENSIIOT 30HBl PACIOJOXKEHUS 3JIEMEHTOB, HMMEKOUIMX OTJIMYHBIE OT
OCHOBHOTO MaTrepHayia TEeIIo(Ppu3nIecKue XapaKTEPUCTUKH, BIHUSAIONINE Ha
pacrpeiesieHue TeMIepaTypbl Ha MOBEPXHOCTH KOHTPOJIUPYEMOIl KOHCTPYKIIHH,
YTOUHSIIOT 10 HOPMATUBHOM TEXHMYECKON JOKYMEHTAlUH TPOEKTHBIC
napameTpbl 00bEKTa KOHTPOJIS U JJOMTYCTUMBIE Ie(eKTa.



KoHTposib HAaUMHAIOT ¢ OmpeeeHus] TeMIepaTyp 3apaHee HaMEUYCHHBIX
pernepHbIX 30H KOHTAKTHBIM U OECKOHTAKTHBIM METOJIAaMU M C YCTaHOBJICHHS
peanbHOro Ko3(p(GUIMEHTa HU3ITy4YeHHs] KOHTPOIUPYEMON MOBEPXHOCTH (IIPU
BO3MOXKHOCTH TMPOBEJICHUS KOHTAKTHBIX u3MepeHuid). [lpu oTcyrcTBUM
BO3MOYKHOCTH SKCIEPUMEHTAIBHOIO onpeaeiaeHus: Kodp(UIUEHTa U3ITy4YeHUS
MOJIB3YIOTCS] CIPABOYHBIMU JAHHBIMHU.

OnHOBpeMEHHO (DUKCUPYIOT TEMIIEPATypy M BIAXKHOCTh OKpYKarouen
U BHYTPEHHEHW Cpeapl, PAcCTOSHHUE 1O OOBEKTa KOHTPOJS W JApPYTHE
BCIIOMOTATEIbHBIE TTApaMETPhI JIJIs1 HACTPOUKH TETUIOBU30PA U JOTIOTHUTEIIBHBIX
IpUOOPOB, UCTIOIB3YEMBIX TIPH MPOBEICHUN KOHTPOJIS.

Jlanee  MOpPOBOJSAT  KOHTPOJIb  OOBEKTOB B COOTBETCTBUU  C
TEXHOJIOTHYECKIUMH HWHCTPYKIUSAMU (KapTamH) TIO0 TEIUIOBOMY KOHTPOJIIO,
00paboTKy TepMorpamMM, HEOOXOJWMBIC pAaCcueThl, AaHAIW3 IOJYyYEHHBIX
pesynbTaToB. [lo OKOHYaHMM KOHTPOJSI O(QOPMIISIIOT MPOTOKOJ TEIMJIOBOTO
KOHTPOJIS.

[Ipyu HEOOXOIUMOCTH  MPOBOAST  JOMOJHUTENIbHBICE  H3MEPEHUs
napamMeTpoB OKpPYXKalollel cpelbl U 00beKTa KOHTPOJIS, MCIOIb3YEMBbIC IS
MIPOBEICHMUSI KOJIMYECTBEHHBIX  PacyeTOB (bakTHUYeCKMX  3HAYCHUU
XapaKTEPUCTUK KOHTPOJIUPYEMBIX OOBEKTOB.

Perucrpamuio  Tepmorpamm (TepmorpacdupoBaHue) IPOBOJIST
MOCJICIOBATEIPHO 10 HAMEUEHHBIM ydYacTKaM C TIOKaJapOBOW  3alHChIO
TepMOTpaMM Ha TBEPJOTEIbHBI HOCHTENIb NH(PPOBONH HHPOPMAIIUUA WU
HEIOCPEICTBEHHO B KOMITHIOTED.

Perucrpamuio tepMorpaMM MpoOBOAST C (UKCHPOBAHHOTO PACCTOSHUS.
[Ipn mepememeHus M CPEeACTB KOHTPOJIS OTHOCHTEIHRHO OOBEKTa B IEIIAX
VIOPOIIEHUS TOCISAYIOMHUX KOPPEKTUPYIOMIUX PACYETOB PACCTOSIHHE [0
00BEKTa JKeNaTeIbHO COXPaHsATh HeM3MeHHbIM. [lenecooOpa3Ho conpoBo-KaaTh
TepmorpadupoBaHue BUICO- WU (OTOCHEMKOM.

[Ipy  HEBO3MOXHOCTM  OOECreYeHUs MPOBEACHUS  KOHTPOJSI  C
ONTUMAJILHOTO  PacCTOsSHUA TepMorpadupoBaHHE  OOBEKTOB  KOHTPOJIA
OONBIIMX  pa3MepoOB  JIOMYCKAETCS  OTPAaHUYUTHL  OOIIUM TaHOPAMHBIM
CHUMKOM, OXBATBIBAIOIINM BCIO KOHCTPYKITHIO.

[To oxoHuanuu TepMorpagupoBaHUs TPOBOAST BU3YaTbHBI KOHTPOJb
MOBEPXHOCTH 0O0bekTa. [lpu HEOOXOAMMOCTH HU3MEPSIOT U ONPEACIISIOT
JOTIOJTHUTENBHBIC MMapaMeTphl JJIsT  MPOBEACHHUS CIICIUATbHBIX PacyeTOB
KOJMYECTBEHHBIX XapaKTEPUCTUK 00BEKTa KOHTPOJIS.

O6paboTka pe3yJabTaTOB KOHTPOJISI TPU MPOBEACHUM Kaue€CTBEHHOIO
aHanM3a 3akKirodaercd B 00paboTKe U paciiuPppoBKe TepMOrpaMM. 3anrCaHHbIe
Ha HOCUTeNb IM(MPOBOM WHOOPMAIIMKM  TEPMOTpaMMBl  aHAJTU3HUPYIOT,
UACHTUDUIIUPYIOT 30HBI TEMIEPATYPHBIX aHOMAIMA ¥ MPUHUMAIOT PEIICHUE O
COOTBETCTBHUM  aQHOMAJIMU  CKPBHITOMY Je(DEeKTy WIH KOHCTPYKTHBHBIM
0COOEHHOCTSIM KOHTPOJIHPYEMOTO OOBEKTA.

3aganue

1. HaBectu TeMIOBM30p HAa TMOBEPXHOCTH, C TIOMOIIBIO BpPAIICHUS
00BEKTHBA OTPETYIUPOBATH YETKOCTh N300PaKEHUHI.



2. CoxpaHuTh N300pakeHHe B MaMATH TEIJIOBU30Pa.

3. OnpenenuTth TeIIONOTEPH pacCCMaTPUBAEMOTO OOBEKTA.

4. Caenatb BBIBOJIBI O IPUUMHAX UX MOSBICHUS.
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