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1.0EJIb U 3AJAYHN OCBOEHUSA JTUCIIUAITJIMHBI

B HacTtosee Bpems pazpaboTaHO 00JIbIIOE KOJMUECTBO FOCYJapPCTBEHHBIX CTAHAAPTOB, MHCTPYKIHI
u peKOMCHHaHI/If/’I o OmnpeACIICHUIO OTACIBbHBIX (1)I/ISI/IKO-TCXHI/I‘-ICCKI/IX XAPAKTCPUCTHK CTPOUTCIIBHBIX
MaTepuaioB M KOHCTPYKLHMH Kak B HAaTypHBIX, TaKk M JAO0OpaTOpHbIX yclHoBHUAX. OJIHAKO NPaKTHYECKU
OTCYTCTBYIOT paOOThI, OXBATHIBAIOIINE BECh KOMITJIEKC BOIIPOCOB, CBA3AHHBIX C 0OCIICAOBAHUSIMH COCTOSHHS
IPOU3BOJACTBEHHON  cpelbl  (MMKpOKIMMAara) M 3KCIUIyaTallUOHHBIX  KadyecTB  (IPOYHOCTHBIX,
TEIUIOTEXHUUYECKUX M Jp.) KaK OTHAEIbHBIX KOHCTPYKLMH, TaK M 3JaHUW B LEJIOM, a JUTepaTypa II0
COBPEMEHHBIM MeTO/1aM 00CIIeZIOBaHU 3/1aHU KpaiiHe OorpaHnyeHa.

OtcyrcTBUe YHU(DUIIMPOBAHHBIX METOJIMK W TPUEMOB OOCIICJIOBAHHWIA B 3HAYUTEIBHON CTEMECHU
OOBSICHAETCSI  OTCYTCTBMEM  €IMHOTO METOJUYECKOro IOoAXoJa K IPOBEICHHIO  00CIel0BaHMH,
pasHooOpa3ueM 3amad 00CIeOBAHUN M MPUMEHSIEMBIX M3MEPUTEIBHBIX CPEACTB M METOAOB 00pabOTKH U
000011IeHUsT PE3yJIbTAaTOB, YTO BO MHOTUX CIy4asX JejlaeT HECONOCTaBUMBIMM JIaHHbBIE, I[OJIy4YE€HHbIE
Pa3HBIMU HUCIIOJIHUTCIIAMMU.

O4eBUIHO, YTO [MAarHOCTMKA W MOHUTOPUHIA CTPOUTENBbHBIX CHCTEM pa3JIM4YHBIX OTpacien
MPOMBINIJICHHOCTH JOJDKHBI BBIMOJIHATHECA CIICHUAJIU3UPOBAHHBIMU OpraHu3ailvsaMu W CHCOHAIMCTAMU,
o0JIlaflafoIMMH 3HAHUSAMHM B CaMbIX DPA3JIMYHBIX OO0JIACTSAX CTPOUTENIILHOW HayKd, a TaKKe 3HAIOIIUMHU
0COOEHHOCTH TEXHOJIOTUIECKUX MPOIECCOB B MPOU3BOJICTBEHHBIX 3/IaHUSIX.

Crynentsl, oOyuaromuecs: Ha 3a04HOM (hopme oOyueHus:, BIMONHAIT Nel, 2 mpakTuueckue padoThl
Ha 3aHATHAX, OCTAJIbHBIC TEMbI U3YYalOT CaAMOCTOATCIIBHO.

2. OBOPYJTOBAHUE U MATEPHAJIbI

AnmnapaTHble Cpe/ICTBa: IEPCOHATBHBINA KOMITBIOTED;

[Iporpammusie cpenctea: OC MS Windows; MS Visual Studio, MS Office.

VueOublii Kinacc ocHaiieH [BM-COBMECTUMBIMU KOMIIBIOTEPaMH, OOBEIMHECHHBIMH B JIOKAJIBbHYIO
ceTh. JlokanapHas ceTh yueOHOTO Kilacca UMEET MOCTOSHHBIN JIOCTYI K ceTH Internet mo BeIIEEHHON TUHUU.
JInss  mpoBeneHus 1abOpaTOpHBIX pabOT HEOOXOAMMO — ClEAyolIee MporpaMMHOe —oOecredyeHue:
oneparronHas cucrema MS Windows, naker opucubix nporpamm MS Office, maker MS Visual Studio.

3.HanmMeHOBaHMEe NPAKTHYCCKUX 3aHATHI

O0bem yacoB/ | OObeM 4acoB/ U3
Ne U3 HUX B HUX B popme
Tembl dbopme IIPaKTUYECKON
HaumeHoBaHue TeM TUCHUIIIMHBI .
h112(9101 IIPAKTUYECKON HOJITOTOBKH,
TUTAHET MMOJATOTOBKH, 300
(010o]0)
1 Tema 1. HanpaBneHuss pas3BUTHS CHCTEM 212 212
KOHTPOJISI U U3MEPEHUN
Tema 2. CucteMHOE MOAENMPOBAaHUA TMpolecca 2/2
2. U3MEpEeHUNl U KOHTPOJs B  TMPOU3BOJACTBE 2
CTPOMTENBHBIX MaTEPUAJIOB
3 Tema 3. HccnenoBaHue CHIIOBOIO HAarpyKeHUs 2 i
' OaIKu
4 Tema 4. UccnenoBanue cTepKHEBBIX GpepM 2 i
' Bunsl dpepwm.
o. Tema 5. VccnenoBanue cTep:kHEBBIX (hepMm 2 -
6 Tema 6. MHccnenoBanue HarpyxeHus Opyca 2 i
KpPYTAIIUMU MOMEHTaMHU
7. Tema 7. MeTposiorn4eckoe MoJAEIUpOBaHUE IS 2 -




ncciacaoBaHus KadyecCcTBa IIpOU3BOJACTBA
CTPOUTCIIBHBIX MAaTCPUAJIOB

Tema 8. MoaenupoBanue MPUYUHHO-
CJIEICTBEHHBIX CBS3€H MEXAy MapaMeTpaMmu
TEXHOJIOTUYECKOI0  Tpolecca  MPOU3BOJICTBA
CTPOUTEIBHBIX MAaTEPUAIIOB U MOKAa3aTeIsIMU UX
KauecTBa

Tema 9. Pa3paboTka AMAarHOCTUYECKOW MOJEIH
KauecTBa CTPOUTEIBHBIX MAaTEpUAJIOB

10.

Tema 10.MopenupoBanue TEXHOJIOTHYECKHUX
MIPOIECCOB KOHTPOJIS Ka4eCTBA HA MAaKPOYPOBHE

11.

Tema 1. MoaenupoBanue npouecca
TEXHUYECKOU 3KCIEPTU3BI CTPOUTEIIbHBIX
COOPYKEHHI

12.

Tema 12. OmneHka TEXHHYECKOIO COCTOSHHUS H
SKCIUTyaTallMOHHBIX  XapaKTEPUCTHK  CHUCTEM
BEHTWJIAIIMK. HencrpaBHOCTH, BO3HUKAIOIIUE B
MIPOIIECCe IKCIUTYyaTallMd CUCTEM BEHTHJISIIIIH.

13.

Tema 13. MOHUTOPUHT TEXHUUECKOTO COCTOSIHUS
3IaHUN U COOPYKEHUIN

14.

Tema 14. OrneHka TEXHUYESCKHUX u
AKCILTYyaTal[MOHHBIX XapaKTePUCTUK COCTOSHUS
dacaga  3maHusA.  3ammTa  3JaHUA  OT
MPEXKICBPEMEHHOTO H3HOCA. Orenka
TEXHUYECKOTO COCTOSIHHSI M JKCIUTyaTallnOHHBIX
XapaKTePUCTHK CUCTEM BOJOCHAOKEHUS.

15.

Tema 15. MeTonnka OLIEHKH 3KCIUTyaTallMOHHBIX
XapaKTEPUCTUK 3JIEMEHTOB 3JaHUH.
Omnpenenenue nmapameTpoB €CTECTBEHHOHI
OCBEIICHHOCTH 3JIaHUI.

16.

Tema 16.MeTonnka OIEHKH SKCIUTyaTallMOHHBIX
XapaKTEPUCTUK 3JIEMEHTOB 3JaHUH.
Omnpenenenue rnapameTpoB HEO0O0X0IUMOM
TETJTI03aIUThI OTPAKICHUN.

17.

Tema 17. OneHka TEXHUYECKOI'O COCTOSHHS H
AKCIUTyaTallMOHHBIX XapaKTEPUCTUK OCHOBAHWI,
(dbyHIaMEHTOB, MOABAIBLHBIX MMOMEIIEHUH.
Ornenka TEXHUYECKOT'O COCTOSIHUS n
IKCIUTYaTaIMOHHBIX XapaKTEPUCTHK
KOHCTPYKTUBHBIX JJIEMEHTOB 31aHus. OleHka
TEXHUYECKOTO COCTOSIHUSI KOHCTPYKITUH

18.

Tema 18.01eHKa TEXHUYECKOTO COCTOSHHUS |
IKCIUTYaTaIMOHHBIX XapaKTEPUCTHK
KOHCTPYKTHUBHBIX 3JIEMEHTOB 3/1aHMUSI.

Hrtoro

36/4

4/2




4. CTPYKTYPA U COAEP KAHUE MPAKTUYECKHNX 3AHATHIA

INTPAKTUYECKOE 3AHSATHE Nel

Tema 1. HanpaBjieHus1 pa3BUTHSA CUCTEM KOHTPOJISI M U3MepPeHU i

enb 3aHATHII: HAYYUTHCS ONPEAEIATH LIEIU U 3a/1a4 B UCCIIEI0OBAaHUM MIPOLIECCAa U3MEPEHUIM HKOHTPOJIS

Ilnan padoTsi
[TonyuuTs OT mpenoiaBaresiss UHAMBUYATbHOE 33JJaHUE HA IPAKTUYECKOE 3aJaHIe
N3yunTh MeTOIMYECKHE YKA3aHUS K MPAKTUUECKUM 3aHATUSIM
Buectu B pabouyro TeTpajib UCXOAHbIE TaHHbIE

HpOBeCTI/I HCCIICAOBAaHUA 110 JAHHOMY 3aIlaHHUIO

o > 0N

O(bOpMI/ITB OTYCT, CACIATh BBIBOABI M TIOATOTOBUTH BBIBOABI I1O pa60Te

MeToauueckue YKazaHus

06111219[ MMOCJICAOBATCIIBHOCTDb PCIICHU A JTAHHOM 3aJa4M BBIIOJIHICTCS B OHpCIIGJIGHHOfI O4YCPCAHOCTHU:

- YCTaHOBUTB 00JIACTH UCCIICAOBAHMS,

- BBISIBUTD ITPOOJIEMBI PA3BUTHSL, TOEPIKKH U COXPAaHEHUSI O0BEKTa;

- U3Y4YUTh COBPEMEHHBIE TCHACHIIMHN B Pa3BUTHUHU JAaHHOU 00J1acTH;

- U3Y4YUTh HOPMATUBHO-TEXHUUECKHE TPEOOBAHUS K MaTEpHaIaM, CTPOCHHSIM U COOPYKEHUSIM;

- OMPENIeTUTh aKTYaJIbHOCTh Pa3IMYHbIX BAPUAHTOB UCCIIEIOBAHUM;

- YCTAHOBHTH LIEJTH UCCIIEIOBAHMS;

- OTIPEJICIUTH BOMPOCHI, TOKA3aTENN U TTapaMeTPhl, KOTOPbIE HEOOXOAMMO HCCIIEIOBATh;

- ONPEAEINUTD 33141 UCCIIEIOBAHUS

- copMHUpOBaTh 3aKITIOUYCHHUE.

HopmaTtuBHbIMU TOKyMeHTaMU ABJISIFOTCS [TocTaHOBIIEHMS TPABUTENBCTBA, HOPMATHUBHBIE TOKY-MEHTHI,

CHMUIL, T'OCT u t.1.

OO01mKMH 1eNIIMU B Pa3BUTHH CTPOUTEIBHOTO MPOU3BOICTBA:
- IOBBILIEHUS 2(PPEKTUBHOCTU CTPOUTENHCTBA;
- IOBBILIECHUS 2P PEKTUBHOCTH TOMEIEHHUH, CTPOCHUH U COOPYKEHUH;
- obecrieueHne TpeOyeMbIX MapaMeTpoB CTPOECHUHN, MaTepHalioB, KOHCTPYKIIMIA;
- obecrieueHue 3aJJaHHbIX TAPAMETPOB CTPOSHHI, MaTEPUAIOB, KOHCTPYKIIHHA.
3azayamH SIBIISIOTCS TPOBEJECHUE UCCIIEI0BAHUS, U3MEPEHNS U KOHTPOJIA 7Sl JOCTHXKEHUS

OCTaBJIEHHOM LIEJTH.



Peanusanuu 3a1a4n BBIIOJIHAETCS C UCIIOIB30BAHUEM METOOB UCCIICOBAaHUN.
JUJ1s1 BBISIBICHHBIX BEPOSTHBIX POOJIEM MTPOrHO3UPOBAHHS YPE3BBIUANHBIX CUTYAIMH U X

MMpEaAOTBPAIICHUE 1 ITIOCTABUTD 3aa4M AJId METPOJIOTHYCCKOro MOACIUPOBaHNUA CUCTEM KOHTPOJIA U

HU3MCPCHHUSA B CJIOKHBIX U OTBECTCTBCHHBIX MHXXCHCPHBIX COOPYKCHUAX B obecrnieueHnH 0€30I1aCHOrOU

Ka4eCTBEHHOT'0 X ()YHKIIMOHUPOBAHUS

Taﬁ.lmua 1.1. HMcxoanble JaHHBbIE HA NMPAKTUYIECCKOC 3aHATHE

No Bap. OOBEKT UCCICAOBAHUS [TapameTpsl
1. TexHOJIOrHs U3roTOBJIEHNS O€TOHA SluencTrIii 6eTOH
2. TexXHOJIOrHs U3TOTOBJICHHS OETOHHBIX 0aJI0K banku nmepekpreiTuii
3. PaGounii mporecc pabOTH CTPOUTEIHLHOTO KpaHa [Togbem rpy3a u ycTaHOBKa
4 Pabounii mpouecc paboTHI aBTOMOTPY3UNKA ITogbem u TpaHCIIOPTHPOBA-
HUE Trpy3a
5. Pabouwii mporiecc JIGHTOYHOTO KOHBEHEpa 3arpy3ka OyHKepa ChITYYHM
MaTepuaioM
6. Pabouwii mporiecc 6eToHOCMECUTEIS [TepemernmmBanue KOMITOHEH-
TOB OCTOHA
1. TexHosornueckuii mporecc Npou3BOCTBA 31aHUN | 3alMBKa CTE€H 3JaHUH CII0XK-
3D HOW KOHCTPYKIHH
8. TexHOMOTUYECKHI MPOIIECC MOHOJIMTHOTO CTPOU- CTpouTenbCTBO KapKaca e-
TEIbCTBA 71€300€TOHHON KOHCTPYKIIHIA
9. TexHOMOTHYECKHA MPOIIECC MOHTAXa KapKaca CTpOUTENHCTBO JIETKUX Pa3h-
pa3beMHBIX KOHCTPYKIIUN €MHBIX KOHCTPYKIIMA
10. TexHomornyeckuii nporecc npou3BoicTBa HeMeHnTa | [1onaHbINA UK TPOU3BOACTBA
IIEMEHTa
11. TexHOMOrnyeckuii mpoIecc T0CTaBKU CTPOUTEb- TpancnopTupoBaHue C HC-
HBIX MaT€pUAJIOB OT U3TOTOBUTENS K OOBEKTY CTPO- | MOJIB30BAHUEM CIEIIUATBHBIX
HTEILCTBA aBTOMOOMIIECH
12. VYnpaneHue nporueccaMu Npou3BOJCTBA U3TOTOB- Jlerkue naHenu u3 TEMIOU30-
JICHUS MaHeJIeH JISIUOHHBIX MaTEPUAJIOB
Conep:xanue oT4yera
1. HanmMeHnoBanwue 1 11€71b IPaKTHIECKOTO 3aHATHS
2. biiok-cxema airopuT™Ma MmoCTaHOBKH IIEJIEH U 3a7a4 UCCIIeI0BaHUI
3. Hampasnenus pa3BuTus, riaBHbie TpeOOBaHUS K OOBEKTY UCCIIEIOBAHUS.
4. Pemienue 3a1auu, cOriacHO BBIAAHHOTO MPENoAaBaTeIeM 3aJaHusl.
5. BriBoiBI



KoHnTposbHbIe Bonpocskl
1. Kakue coBpeMeHHbIE HallpaBJIEHUs CYLLECTBYIOT B Pa3BUTHH CTPOUTENHLCTBA?
2. Kakue akTyanbHbIe TPOOIEMBI MOTYT OBITH PEIICHBI C UCIIOJIb30BaHUEM COBPEMEHHBIX Me-

TOOOB KOHTPOJIA U I/ISMepeHI/IH?

3. Kakum 00pazom onpenensitoTcst 3a7a4u Mpu NpOBEICHUN UCCIIeI0BAHUS?

4. Kakue craBarcsi oOuiye ey B CTPOUTEIHCTBE?

S. Kakyto posib MOT'YT BBIIOJHATE METO/IbI U3MEPEHUS U KOHTPOJIS B IOCTaBIEHHBIX BAMHU 3a-
nadax?

IIpakTH4eckoe 3anaTHE Ne2
Tema 2. CucreMHOe MOAeTHPOBAHUS INpoLECCA H3MEPEHHH W KOHTPOJIA B NPOHU3BOACTBE

CTPOUTEIbHBIX MATEPHAJIOB

Leab paGoThl: HAYYUTHCS CTPOUTH CUCTEMHBIE MOJIETH MPOIIECCOB U3MEPEHHM U KOHTPOJIS
Inan padoTbi

[TomyuuTs OT penogaBatenss UHANBUIYATbHOE 3aJaHUE HA MPAKTUIECKOE 3aJaHIE

W3y4unTh METOIUYECKHE YKA3aHUS K TPAKTHUYECKUM 3aHATUIM

Buectu B pabouyro TeTpajib UCXOAHbBIE TaHHbIC

HpOBeCTI/I HCCIICOO0BAaHMUA IO JaHHOMY 3aJaHHUIO

o r w0 D

[TocTpouth cUCTEMHYIO MOJIENH O0OBEKTA KOHTPOJISE U U3MEPEHU B TPOU3BOJCTBE CTPOU-
TEJIbHBIX MAaT€pUaIOB C YKa3aHUEM €€ OCHOBHBIX IIapAMETPOB.

6. OdopmMuTh OTUET, CIENATH BBIBOBI U TIOATOTOBUTH BEIBOJIBI IO pabOTE

MeToauueckue YKazanus

061112151 MMOCJICAOBATCIIBHOCTD PCIICHU A JAaHHOM 3aJ]a4M BBIIOJHIETCS B onpeneneHHoﬁ O4YCPECAHO-CTHU:

- YCTAHOBUTH 00J1aCThb HUCCICI0OBaHUA,

- BBISIBUTH OCHOBHBIE XapaKTEPUCTHKU CHCTEMHOM MOJIETH MPOIIECCOB U3MEPEHUN U KOHTPOJI,
OTIpEICIISAIONINE UX KaK CHCTEMY

- H3y4YUTHh COBPEMEHHBIE TPEOOBAHUS K OPraHU3aIlMU U YIIPABICHHUIO MTPOIIECCOB H3MEPEHHI B paM-Kax
peanu3aluy CUCTEMbl MEHEPKMEHTA N3MEPEHUH TI0 OJTHOMY M3 COCTABHBIX 00BEKTOB (cM. Tabm.2.1);

- I3YYHTh IMOKA3aTeIU ¥ PaKTOPBI CHCTEMHOUW MOJICITH IPOIIECCOB U3MEPESHHIA W KOHTPOJIS T10 3a-
JTAHHOMY €€ O0BEKTY (J4acTH), UCXOS U3 peaTH3allii CHCTEMbI MEHEPKMEHTA U3MEPCHHIA;

- OTPECTUTh TPAHUIIBI U3y4aeMOM CUCTEMbI MEHEDKMeHTa u3Mepenuit (puc. 1 [punoxenus 1);

- YCTaHOBUTH B 06H1€M BUJC MAaTCMATHUYCCKUEC 3aBUCUMOCTH MCKIY KPUTCPUSAMHU U (baKTOpaMI/I, HaHUX



BJIMAOIIUMHU,

- copMHUpOBaTh 3aKIHOUYCHHUE.

Taoauna 2.1. Ucxoanbie faHHbIe

Ne OOBEKT ucce0BaHus [TapameTtpsl
1. OTBETCTBEHHOCTh PYKOBOJICTBA Cnyx0a, opueHTaIis Ha TOTpeOuTens, 1e-
JIM Ka4eCTBa, PyKOBOJICTBO
2. MeHemKMEeHT pecypcoB Yenopeueckue pecypchbl, WHGOOpMAaILIUOH-
HBIE PECYpPChI, MaTepUaIbHbIE PECYPCHI
3. MeTtponoruueckoe noATBEPKACHHUE Mertposioruueckoe noATBEPKACHUE IPU-
MIPUTOJHOCTH U3MEPHUTEIBHOTO 000- TOAHOCTH U3MEPUTEITHLHOT0 000pyIOBaHHUS,
PYJIOBaHUS U BBIIIOJIHEHHUE IPOLIECCOB | BBIIIOJHEHUE MPOLIECCOB U3MEPEHMUSI, He-
U3MepeHuit OTIPEINIEHHOCTb U €IUHCTBO U3MEPEHUI
4, AHanus ¥ yny4dieHue CUCTEMbI Me- AyIUT 1 MOHUTOPUHT, YTIpaBIE€HUS HECO-
HEPKMEHTa U3MEPEeHUI OTBETCTBUSIMH, Y IIyUIICHUS

Tabauna 2.2. [lapaMeTpbl CHCTEMHOH MO/IeJIM MEHEKMEHTa U3MepeHuit
OObexT Bxonneie nmapamer- Meponpusarus daxkTopsl Kpurepuu Y;
pur 4] Xk
Bxonune Brxzoggre
IapaMETRE Oxpysxaror an cpena IapaMeTRE
dq1 Obnex T MDEIIIP OB AHR 71
g Buytpennue napaMe TR >
1 H=im, %o o, Hy) o
b l‘-
S IpABNAS MEE TapaleTHE
Yp ¥m
> >

Puc. 2.1. Cucremuasi MojieJib nmpoiecca
MatemaTtuueckre MOJIeNH MoKa3aTeneil KauecTBa U3MEPEHH YCTaHaBIIMBAIOT KaK 3aBUCUMO-CTH

KpUTEpHs OT (PAKTOPOB U BXOJHBIX TAPAMETPOB:



Yi & i@y, %)

HapaMeTpLI MOJACIIN YCTAaHaBJIMBAIOTCA C YUCTOM BBIIIOJIHEHUSA BCEX Mepoan/anﬁ 0 00eCIeYeHHIO

YIIYYIIEHUS 110 KPUTEPHUIO, IPEIYCMOTPEHHBIX B CUCTEME MEHEPKMEHTA KaueCTBA U3MEPEHUM.

P w Dp e

Conep:kanue oTyera
HaumeHoBaHue U 11e7b IPAKTUYECKOTO 3aHATHS
OO01re NOHATHS CUCTEMBI MEHEIKMEHTA U3MEPEHUI
Moeins cHCTEMBI MEHEIKMEHTA u3Mepenuii (puc. 2.1).
OO6mrme cBereHus M TpeOOBAaHUS K CUCTEME MEHEPKMEHTA U3MEPEHUH B 3aJaHHOM OOBEKTE
UCCIIeIOBaHUS.
Bxo/iHbIe 1 BBIXO/IHBIE JaHHBIE CHCTEMHOI MOJENH Mpoliecca U3MEPEHUN U KOHTPOJIS
(Tabm. 2.2)
Kputepuu, TpeboBanus, GakTopbl U MaTEMaTUYECKUE MOJICIH U3MEPEHUI

BriBoasl

KonTposbHbIe BONPOCHI
Kakne coBpeMeHHbIE HAIIPABIICHUs CYLIECTBYIOT B Pa3BUTUU CUCTEMBI U3MEPEHUN B CTPOHU-
TEIbCTBE?
Kakue TpeOoBaHus U yCIIOBHUSI HEOOXOAMMO BBIMOJHUTS JUIs OBBIILIEHHS KayecTBa Ipolecca
u3MepeHuit?
Kakwue cocrapinstonne o0bekThl BXoaaT B CucreMHyro Mogens M3Mepenuii 1 ux oCHOBHOE
Ha3HaueHue?
Kakum 06pa3zom rocturarorcst mokasaTesu Ipy MPOBEACHUN UCCIIEIOBAHUS?
Kakue ycTaHaBIMBaIOTCSI T'PaHUIBI CACTEMHON MOJEININ IPOLECCOB U3MEPEHUI U KOHTPOJISA?
Kaxyro posp MOTYT BBINOJIHATH METObI U3MEPEHUS U KOHTPOJIS B TIOCTABJICHHBIX BAMM 3a-

nayax?

IIpakTnyeckoe 3ansaTue Ne3

Tema 3. UccienoBanue cH10BOI0 HATPY KeHUs 0aIKH

I_Ie.]'lb paﬁoT])I: HU3YUYUTH pvaCTHLIf/'I CIIoco0 HCCIICAOBaHNA CHUIJIOBOI'O HAI'PYKCHU OalKu u OIIPCACIICHUA

MCECT pasMCIICHUA JATYUKOB JJIA SKCIICPUMCECHTAJIbHOI'O UCCIICAOBAHM .

1.

HOpHIlOR BbBINIOJTHCHUA 3aJJaHUA

HOJ’Iy‘-H/ITI) OT INpEnoaaBaTCIIsd MHAUBUAYAJIbHOC 3aJaHUC HA IIPAKTUYCCKOC 3aHATUC.



2. W3y4nTh METOIUYECKHE YKA3aHUS 110 BBITOJHEHHIO PAOOTHI.

3. Onpenenuth peakuu onop ist OaaKH.
2. Pa30uTh paccMaTprBaeMblil CTEPKEHb HA YYaCTKHU TaK, YTOOBI B ITpe/ieiax
Ka)XJIOTO YJacTKa pa30MeHUs XapaKTep BHEITHEW HArpy3Ky U IUIONIA]lb TONepey-
HOTO CCUCHUS HE MCHSUTUCH.
3. Iy KaXK0ro ydacTka COCTaBUTh BhIpakeHUs: Mz u QY ¥ MOCTPOUTH COOTBETCTBYIOIIUE JITIOPHI.
DMIOpHI CTPOAT Ha Oa3UCHBIX JIMHUSX, MapaJUIETbHBIX OCH 33JJaHHOTO cTepxHs (0anku). Pacmomna-
Tar0T AMIOPBI HEMTOCPEICTBEHHO MO/ PACYCTHBIMU CXEMaMH.
4. o >mropaM yCTaHOBUTH MECTa MAKCUMAIBHOTO HATPYXCHHS OAJIKH.
5. OnpenenuTh NCKOMBIC XapaKTEPUCTHKH TOMIEPSUHOTO CEUCHHS M3 YCIOBHS MPOYHOCTH IO METO-/T1y
JIOMYCKAGMBIX HAITPSKCHHIA:

— nipu u3rH6eE |omax | 12! < [0], rne Wz — oceBoii MOMEHT CONPOTHBIICHHS.
i Wz

6. O(bOpMI/ITB OTYCT, CACJIATh BBIBOJAbI U ITIOAI'OTOBHUTH BBIBOABI I10 pa60Te

3a)1a}me Ha NMMPAKTUYE€CKOE€ 3aHATHEC.
I[J'ISI 3a/IaHHBIX IMPCIIOAaBaTCIICM OI[HOI71 N3 IBYX CXEM 0aok mapHHpHO'KOHCOHLHOﬁ WJIM KOHCOJIbHOM

(puc. 3.1, a, 6) Tpebyercs:

1. MI300pa3uth pacueTHyIO CXeMy KaXJ 101 OaKu.

2. ITocTpouts >mropsl n3rudaromiero MoMeHTa Mz Ha caTbhIX BOJIOKHAX U MonepedHoi cuibl QY.
3. YcTaHOBHUTH MecTa HauOOJIBIIETO HAarpyKEeHUs OaIKu.

4. U3 ycnoBus NpOYHOCTH MOA00PATH:

a) 7151 CXEMBI (a) CTalIbHYIO OajKy ABYTaBPOBOIO MorepeyHoro ceuenus npu [c] = 160 MIla;0)

JUIs cXeMbl (0) 1epeBsHHYI0 0alIKy KpYTIJIOro MONepeyHoro CeYeHusl.

[TpuHATH JOMycKaeMoe HanpshKeHue Npu cxatuu [oex| = 12 MIla, nomyckaemoe HarpsbkeHHe U

pactsbkenuu [op] = 8 MIla.

JInst aHaM3upyeMoid B JAHHOM IIPUMEpPE JIByXOMOPHOH OaJIKu ¢ KOHCOJIBO (CM. pucyHOK 3.1)

TpeOyercs:

— U300pa3nTh PACUETHYIO CXeMY OaJKH;
— MOCTPOUTB 3IIOPHI TonepedHoi cuibl Qy 1 n3rudaromiero Momenta Mz,

— W3 YCJIOBHUSI MPOYHOCTH TMOJ00paTh CTAbHYIO OAllKy IBYTaBPOBOTO ceueHUs mpw [o]



Jannble qy1s pacyera: M M;

M

a 0

Puc. 3.1 KoHCTpyKTHBHBIE CXEMBI 0alIOK: @- IBYXOMOPHOW U 6 — KOHCOJILHOM

MeToanyeckue yKa3aHus 110 BbINOJHEHUIO Pa00ThI
B nmanmHOM 3aHATHMM paccMaTpuBaeTCs NoONepedyHbld u3rub Oanku. HeoOxomumo u300pa3uTh
pacueTHy0 cxeMy OaJKu C yKa3aHUEM YHCJICHHBIX 3HAUCHUW HArpy3Kd U JIMHEWHBIX pa3MepoB (CM.

pucyHok 3.2, a). [1]

CnepBa OIPCACIIAIOTCA PCAKIMKU OIIOp, MJIA 3TOIO COCTABJAIOTCA YpaBHCHHA MOMCHTOB OTHO-

CHTEJILHO TOYeK A u B:

>Ma=0; -M+qbb+Rs(b +c)=0;
M—qbl 24-15-36
Re=___ °= 2 =-1525 ;
b+c  3,6+12

> Mp =0; —M—qb(b+c%—RA(b+c) =0;

b 3.6
~M-qhB+c)—24-15-3.6-(38+1 2
pa= MaBHO) G718 5

b+c 3,6+1,2
3HaKM «—» 03HAYAIOT, YTO 00€ peakIM HarpaBlieHbl BHU3, a HE BBEPX, KaK MPEANONOraloch MpH
COCTABJICHUM YpaBHEHHUU paBHOBecHs. Ha pacueTHON cxeMme MOKaKeM JCHCTBUTEIBHBIC HAIPABIICHUS
HalJICHHbIX peakuil omnop. BBIMOMHMM MPOBEPKY MNPABWIBHOCTH pacyeTa peaklHil, COCTaBUB

YpaBHEHHE pAaBHOBECHUA NPOCKIIMU CHUII HA OCh Y.

YY=0;gb—Ra—Rs=0,15-
3,6 — 15,25 — 38,75 = 0,

5 —5 =0, To ecTh peakiuu OTOP ONPE/ICICHBI BEPHO.



[IpousBonutcs pazdbueHue Oajakd Ha Y4acTKH, YHCIO YYaCTKOB PaBHO TPEM, YKa3bIBAIOTCS HUX

HOMepa (CM. pUCYHOK 3.2, ).

Vi
M=24KHM
_ g=15xH/M
) I TTITTTIT Ty 5B
R4=3875H Rp=1525xH
a=2m b=36m £=12Mu
1 2 3
M M.,
G_.-" —1)
- 11 Q‘ll
M Chs
S
| EEX] h.}é =
-] =t ;)
-R;I‘ o ._l X X3
1525
——238u [/
o) 3n. Q,. kH
38.75
24
| W o M. EH-m
183
21.45 r

26,05

Puc.3.2. Dnropsl monepevHpIx CHIT M H3THOAOIITX MOMEHTOB
Ha xaxxnqom yyacTke mpOBOJUTCS CEUEHHE U COCTABIISIETCS] YPaBHEHUE PABHOBECHS IJIsSl OTCe-

YEHHBIX YacTel (CM. pUCYHOK 3.2, 0):



—yaactok 1 (0<x1< ) XY =0; @1 =0,
> mz=0;, M+ Mz =0;Mzq =M =24xH " -m;

—yaactok 2 (0 <x2 < b): 2.Y =0; —Ra— @y + qx2 = 0,
Qy2 = —Ra + qx2 = —38,75 + 15x3;

%2
Zmz:O; _M+RAx2_q_+MZ :O,
2 2
%2 ). x2
Mz =M — Rax> + q_~ = 24— 38,75x> + 15_7%;
2 2 2
—yuactok 3 (0<x3<¢): 2 Y =0; Qy3—Rp =0, Qy3 = Rs = 15,25 xH;

>mz =0;
—M:3 — Rpxs = 0; Mz3 = —Rpxs = —15,25xs.
ITo HaliJEeHHBIM BBIPAKEHUSM CTPOSATCS SMIOPHI MONEpevHoi cuiibl Qy U U3rndaroero Mo- MeHTa
M; (cm. pucynok 4, 0). Ilpum moctpoeHuu 5mopbsl W3rHOAIOMIETO MOMEHTa Ha BTOPOM YYacTKe
HEOOXOUMO ONPEJEIUTh IOJIOKEHUE CEUEHMs, B KOTOPOM H3THOArOIMii MOMEHT NpPUHHUMAET 3KC-

TPEMAIIbHOE 3HaUCHNE —Mz) k¢ p TIPH U3MEHEHUM 3HAKA IIONEPEYHON CUIIBL, TO €CTh mpH @y = 0,

Qyo = Ra+qx2 =0,

OTCIOZ1A:
Xp = BA =357 =258 m,
q 15
3nauenue Mz B 9TOM CEYEHUH
2
x
7 15-2,582

Mzp =M — Raxa +__%=24-38,75-2,58 + 2 =-26,05kH -m



?[o]
160-106
ITo TOCT 8239-89 monbupaeM HOMep ABYyTaBpoBoi Gamku: Ne 20, W, = 184 cm?. Jlnsaroit

0anku HanOoJbIlIee HAIPSHKEHUE B OTTACHOM CEYEHHHU OyZIEeT paBHO:

3
o = IMZmad = 20051 =7T7216.106 =1416M Wz 184-10 6
qTo y,I[OBJ'IGTBOpHGT YCJ'IOBI/II-O HpOLIHOCTI/I.
VYyacTok 2 xapakTepu3yeTcsi HanOOIbIIMM HarpyxeHueM Oanku. FIMEHHO Ha 3TOM ydacTKe

HE00X0IMMO KOHTPOJIUPOBATH HATPY>KEHUE OAJIKH.

[Ipumep uccrnenoBanue Harpy>KeHUs: KOHCOJIbHOW OaTKK MpeICTaBIeH Ha puc. 3.3.

|.1..l
F=268H 35 —456xH M
a) 4 Fal B
lt+t++++i{+tﬂTT }
g = 15 EH/'m RB =71 xH
.-:;|'=12M I'__:]:}EI‘-I'_
M, M | Ms
&) [ N j L] "*
-~ .1.1 Q]_I x: RE
1 22
]
s) 1 Tﬂf Sn. O, kH
L3456
30477
|
7.5, ‘
il L S M. kH-M

Puc. 3.3. Dmrops! monepednsix cwt Q 1 u3rubaronmx MOMEHTOB M sl KOHCOJIBHOM OaTku
Haunbonee narpyxeHHBIM ceueHHeM B Oanku sBisieTcs: ceuenne B. IMeHHo 3/1ech ycTaHaBIMBaemM

JTaTYUKU KOHTPOJIs 1epopMariuii 6amku.



KoHTpoJsbHbIe BONPOCHI
1. Kakue cinydan aedopmanuu cTep kHs Ha3blBalOT LEHTPAIbHBIM PACTSDKEHUEM HIIN CKaTHEM?
2. Kak BEIYHCIIAIOT 3HAYEHUE HpOI[OJIbHOﬁ CUJIbI 1 HOpMAJIbHBIC HAITPAXKCHUA B IIPOU3BOJIBHOM I10-
IepevyHOM ceueHUH cTepkHsA? KakoBa nx pazmMepHocTh?
3. Kak cTposT 3mropbl POAOIBHBIX CUII 1 HOPMAaJIbHBIX HANPSDKEHUI?
4. 3anucaTh ycI0BHE IPOYHOCTH MPH MONEPEUYHOM H3rHbe Oaku.

5. Kakoii Bun nedopmanuy Ha3bpIBAIOT MPSMBIM ITOTIEPEUHBIM H3THOOM?

6. Kakoii Bun neopManiny Ha3bIBarOT KpydyeHUeM?

7. Yo Ha3bIBalOT MOMEHTOM CONPOTUBJIEHUS CEUEHMS], JKECTKOCTBIO CEUEHUSI ITPU KPYyUEHUU?

8. Kak HaiiTn mapameTpsl OaJIKH, yJOBIETBOPSIOIININ YCIOBHIO POYHOCTH MIPU M3rude?

9. Kakue BHyTpeHHHE CHIIOBBIE (DAKTOPHI BOZHUKAIOT B IOIIEPEUHOM CEUEHHH CTEPXKHS B 001IEM
cilydae JeHCTBHUS Ha HETO MJIOCKOW CUCTEMBI CHII?

10. Kakue npaBuiia 3HaKOB MIPHHATHI 151 KQXKIOTO U3 BHYTPEHHUX CHIIOBBIX (hPaKTOPOB?

11. Kakue TUnbl ONOp MPUMEHSIIOT JUIsl KperieHUs! 0aJ0K K OCHOBAHUIO?

12. IlepeuncnuTh OCHOBHBIE 3aBUCUMOCTH 3110 BHYTPEHHHUX CUJIOBBIX ()aKTOPOB OT BHEIIHEH
Harpy3Ku.

13. 3anucarp yciaoBre NPOYHOCTH OAOK IpHU MPSMOM HOMEPEYHOM U3rube 1o MeTo/y A0IycKae-

MBIX HaHp}DKeHI/Iﬁ .

IIpakTnyeckoe 3ansitue Ned
Tema 4. UcciaenoBanue crep:kHeBbIX (epm
Leab padoThl: U3yUUTHh METO/IbI OIIPEEIICHNS HanbO0sIee HarpyKEHHOT0 CEYEHUS] KOHCTPYKTUBHBIX

AJIEMEHTOB (PEPMBI.

IIporpamma padotsl
1. TlomyuuTs OT mpenoaaBaTesst UHAUBHYyaTbHOE 3a/laHie Ha IPAKTUYECKOE 3aHSTHE.

2. W3y4nTh METOIUYECKHE YKa3aHUS 110 BHITOIHEHUIO PAOOTHI.

3. TlocTpouTh MaTeMaTHYECKYyI0 MOJAENb OOBEKTa KOHTPOJII M M3MEPEHUIl MpH 00CIIeI0BaHUU
Ka4ecTBa M HAJICKHOCTH (PYHKIMOHMpOBaHUS OaloyHON (pepMbI C yKazaHHEM €€ OCHOBHBIX
HapaMeTpoB.

4. Omnpenenutb KOHTPOJIbHBIE TOUKH U3MEPEHUS HArpyKeHUs! PepMbl.



U3Y4UTh METOJbI MPOBEPOYHBIX pacdyeT OaJO4YHBIX (PepM M MECT pacloyIOKEeHUs Haubojee Harpy-

JKEHHBIX MECT Ha (epme

5. O(bOpMI/ITB OTYCT, CAcJaTh BbIBOABI U ITIOATOTOBHUTH BBIBOABI 110 pa60Te

33)13HI/IC Ha MPAaKTHYE€CKOE 3aHATHE

Jlst oHO#M M3 6anouyHbIX depM, n300pakeHHbIX Ha puc. 1.4.1 —1.4.25 (cm. [lpunoxxenue 6 - Ba-

pHAHT 3ajaeTcs NpernoaaBaTeeM) Tpedyercs:

— OIpEeNeNUTh AaHATUTUYECKN YCHWIIMA B OTMEUEHHBIX CTEPXKHSAX OT HEMOJBHKHON Harpys3ku B
BUJIE COCPEIOTOYCHHBIX CHJI F, MPHUI0KEHHBIX B KaXKOM y3JI€ IPSIMOIMHEHHOTO mosica hepmsr;
— TIOCTPOUTH JIMHUM BIIMSIHUSI YCHJIMH JUUIsI OTMEUYEHHBIX CTEPXKHEH MpH «e3J1e» 10 MPSMOIIH-
HefHOMY 1osicy (pepMmBbI;

— BBIYUCIUTH M0 JMHUSAM BIIMSHUS YCHIIUS B OTMEUCHHBIX CTEPXKHSX OT CHI F W pe3ynmbTarhl
CPaBHHTH CO 3HAUCHHSIMU YCHIINH, TOTYYEHHBIMHA aHATUTHYCCKH.

Hcxonnble qaHHbIC U pacyeTa MpUHITH u3 Taou. 4.1,

Tabéauna 4.1 Ucxoauble JaHHbIE

Homep Ba- 1, 2 3 4 5 6 7
puaHTa

I, 2 1 15 | 15 |1 2 25
h, M 2 15 | 0,75 | 1,75 |2 3 3
F, kH 5 7 9 10 |8 6 4

MeToaunueckue YKa3aHus IO BBINOJTHECHUIO 3a1aHUSA

CymecTByroIMe CrIoCOObl PEIICHUS 3aJa4H:

1) AnanuTuyeckuii crmocod HaXOXKICHUS YCHIIMI OT HETOJBM)KHOW HAarpy3ku TpeOyer pac-
CMOTPEHUS paBHOBECHSI OTCEYEHHOM YacTH (epMbl, CoIeprKalleil onpenensieMoe yCuiue.
2) OcHOBOI AJIs TOCTPOCHUSI JTMHUI BIMSHUS B CTEPXKHSIX (pepMbl, B OOIBIIMHCTBE CIyYaes,
SIBJIIFOTCSI TIMHUM BIIMSHUS OTIOPHBIX PEAKIMM, BUJ U 3HAYECHHE OpIUHAT KOTOPHIX OUYEBUICH.
3asava, Kak MPaBUJIO, CBOJUTCS K HaXOXACHUIO CBSI3U BHYTPEHHETO YCHIIUS C PEAKIUSIMH OTIOP

YCPe3 3aKOHBI pABHOBECHUA U ITOCIICAYIOLICTO HCpCMaCI_HTa6I/IpOBaHI/I$I JINHUM BIUSHUS peaKHHﬁ.



B npuBenenHom npuMepe cBs3b yCuIns B cTepxkHe 1-2 ¢ peakuueit RA, xoraa rpy3 HaxoauTcest
cIpaBa OT pa3pesa I, onpezeneHa U3 paBeHCTBA HYJII0 MOMEHTOB OTHOCHU- TEJILHO TOUKH (y31a) 4
IS JIEBOM OTCEYEHHOM YacTu epMbl. B pesynbraTe MosyyeHo ypaB-HEHUE PaBOW BETBH, a
JieBasi BETBb, KaKk U3BECTHO, MIEPECEKAETCs C MPaBOM B TOUKE, JieKa- 11 Ha OJTHOM BEpTUKAIIH C
MOMEHTHOM ToukoH (y31oM) 4. [{nst ycunus B crepkHe 2—4 BET-BU JTMHUHN BIUSHUS
IapaJuIeNIbHbI, IOCKOJIBKY CBSI3b C PEAKIMEN onpeaenseTcs ypaBHeHueM paBHoBecus . s
IIOCTPOEHHUSI IMHUU BIIMSHUS YCUIIUS B CTEpKHE 1—4 MCIIOJIb30BaHa CBA3bITOIO YCUIIMS C
ycuiiieM B cTepxHe 1-3 u3 paBHOBecHs y37a 1, a TUHUS BIMSHUS yCHINA B cTepkHe 1-3 jerko

MIOCTPOUTD, €CJIM PACCMOTPETh PaBHOBECHE y31a 3.

3) IIpumep peneHus 3a1a4u

Hcxonnbie nannbie: cxema pepmsl Ha puc. 1.4.25; =4 m; h=3 m; F=3 xH.

a) AHanuTHyeckoe OIIpCACIICHUC YCI/IJ'II/II/I B OTMC‘IGHHBIX CTep)KHSIX oT HeHOI[BI/I)KHOI/I HarpyskKu

Ni2 I
Pazpes [

s ) 3 kH 3 xH 3 kH
(.‘Il).\l(’ll"”l(l}l ”IU'”\(I)
el RA_45KH RB—45KH
L 4 M L 4 M L 4 M L 4 M L
1 A 1 A i
N Paspes 11 Puc. 1.4.26

45kH 3xkH 3kH

[IMg4 00
N F%:NM Paspes T\ 134,508 030400 [
13
N12 00 U8 xH
Ni3
Paspes IV vy 1 ONps 14,5033 00 [
3 kH
N2,
Puc. 1.4.27
Y T 0

[1N14 Ucosl1 [1N13 00 [J

N14 [0 [ON13 /cos[]



Yoo
N13 0300 [

N13 03 kH

N14 O 0ON13 /cosl] [0 03/(3/5) [0 05 kH.

0) JIuHuM BIUSHUS YCUIIMI JIJIs1 OTMEUEHHBIX Ha CXeMe CTepKHEeH

L 4 m L 4 Mm L 4 m L 4 M 1L
1 1 1 1

N1z Puc. 1.4.28
Pazpes I

yzen 4
(MOMenmHas mouxa)

(Mg 00 [
N24 paspes 11 N12 0 ORA 0 (8/3)
(YpaBHEHHE MTPaBOI BETBH)
R4
12 N 14 Paspes 111
NisV &
oy 0o o
N3 N4 [ TRA
Pazpes IV

Puc. 1.4.29



(ypaBHEHHE MTPaBO BETBH)

Oy 0o o

N14 [0 [OIN13 [1(5/3)

Oy 0o o

N13 01

,-l# 3 J, ]4 ;}373
— T
Ra Rs
F 4 it 4 M + 4M n 4M 4
1
’\ a. 61 Ra

/I 1. 61. KB
® g1 R
1.01. (nepedamounas npsvas)

m 1. 61. N3

1.61. N4

Puc. 1.4.30

B) Omnpenenenne ycuinidi B OTMEUEHHBIX CTEPXKHSAX 10 (hopMmyre BnusHus oT cuil F=3 kH.
N1 00 (3)0(02/3) 0(3) U (J4/3) I (3)1(J2/3) I U8 xH,
N24 O(3)0(1/4)03)0(V/2)O(3)0I(U1/4) 01,5 kH,
N1z [J(3) (1) [0 3 xH,
N14 0 (3) 0(05/3) O 05 xH.
[Ipoananu3upoBaB Harpy3Ku B CTEPKHSIX (DepMBI, oripeiesisieM Hanbosiee HarpyKeHHbIN 13 HuX. [Ipu
KOHTPOJIE COCTOSIHUS (hepMbl U3MEPEHHUSI BHITIOJHAIOTCS B CTEPIKHAX, KOTOPBIE NCIBITHIBAIOT

MaKCUMAJIbHBIC HATPY3KH U B KOTOPBIX B 3daBUCUMOCTH OT NPOYHOCTU KOHCTPYKIIMHU — BO3MOIKHBI

MPEBLINICHUA JOIMMYCTHUMBIX HAI'PY30K.

Conep:xxanue oT4yera

1. HaumenoBanue u LECJIb MPAKTUYCCKOI'O 3aHATUA



NHauBuayanpHOE 3a/1aHUE HAa TPAKTUUYECKOE 3aHATHE

3. Ormpenenenue cuil Harpy»kKeHUs1 KOHCTPYKTHUBHBIX JIEMEHTOB (DepMbI

>

o > w0 e

BriBoabl
KoHTpoJibHBIE BOIPOCHI
Kakwue Bunbl pepM n3BeCTHBI?
Kakue MeTo1bl UCIIONIB3YIOTCS ITPU UCCIIEIOBAHUS CUIIOBOTO HArpy>KeHus ¢hepmbl?
[Ipu KakuX yCIOBUSIX pacCMaTpPUBACTCSl paBHOBECHUS B cucTteMe?
Kakum nedopmanusm noBepraroTcss KOHCTPYKTUBHBIC 3JIEMEHTHI JepMBbI?

XapakTepucTUKH Haubosee omacHoro ceueHus: hepmbl?

IIpakTHyeckoe 3anaTHE NeS

Tema 5. UcciienoBanue HarpyxeHus Opyca npoaojbHbIMU CHJIAMH

ey padoThl: N3y4UTh METOIBI ONIPEIEIICHIS HanboJIee Harpy>KEHHOT0 CeYeHHs Opyca MpoI10JIbHBIMU

CHIIaMHU
IIporpamma padoTsbI
1. TlomyuuTs OT mpenoAaBaTeist MHANBUIYATbHOE 3aJaHIE Ha TPAKTUIECKOE 3aHATHE.
2. WB3y4nTh METOIUYECKHE YKA3aHUS 110 BBIITOJHEHHUIO PAaOOTHI.
3. TloctpouTh MaremMaTH4yecKyl0 MOJ€Ib O0bEKTa KOHTPOJS M M3MEpPEHHH NpH 00CiIe10BaHUU
KayecTBa M HAJCKHOCTH (PYHKIIMOHUPOBAHHS Opyca ¢ YKa3aHHEM €r0 OCHOBHBIX TapaMeTPOB.
4. YcTaHOBUTH HATPYy3KH Opyca mpu AEWCTBUH HA HETO MPOOIBHBIX CHII.
5. Ompenenuth oacHOE ceueHne Opyca U MECTO YCTAaHOBKH CPEACTB KOHTPOJIS M U3MEPEHUS

6. OdopMUTH OTYET, CIIENATh BHIBOJIBI U MIOATOTOBUTH BHIBOAKI 110 paboTe

MeToauueckue YKazanus

Oniopoti cun Ha3bIBaeTCs Tpauk, MOKa3bIBAIOUINN, KaK U3MEHSETCs CHIIa 1o JuiuHe Opyca. [lpu

pacmsdicenuy U cocamuy B TIONEPEUHBIX CEYEHUsX Opyca BO3HMKAET €JUHCTBEHHBIH BHYTPEHHUN

CUJIOBOU (aKTOp — npoooabHAs CUid.

Hpaeuﬂo 3HaKoe:. NMpoaoJibHaA CuJjia, HAIIPABJICHHAA OT CCUCHUSA (l'[pI/I paCTH)KeHI/II/I), CUHUTACTCA

MOJIOKUTEIBHON; TMPOJOJIbHAS CHJIa, HAaIlpaBlI€HHas K CEYEHHIO (IIPU CHKaTHM), CUUTAeTCid OTpH-

ATEJILHOM.



PaccmoTpuM npruMep mocTpOeHHs! SMIOPBI TPOAOJIBHOM CHITBI 17151 Opyca, n300pakEHHOTO Ha

pucyske 5.1.
I r x
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1 yaactok: 3F [J2F [15F [0 Ngypp 0 0, otkyma Nzjpp U U4F.

Ha ygactke | 6pyc paboTaeT Ha pacTsokeHue, Ha yuactke || — Ha pacTsbkenue, Ha ydactke |11

— Ha CXXaTuc.

I[JISI MMOCTPOCHUS SMIOPHI IMPOAOJBHBIX CHUJI MAPAJIJICIBbHO OCHU 6pyca IMpOBOAWM JIMHUIO, BbI- HIC
KOTOpOfI 6y,I[eM OTKJIaJbIBaTb B BLIGpaHHOM MaciTade MOJIOKHUTEIbHbBIE 3HAYCHUS Nz, HHUXKC —

OTpULATCIIBHEBIC.

B npenenax kaxqoro ydacTka HarpyKe€Hus IPOJOJIbHAs CHJIA IIOCTOSIHHA, IO3TOMY Ha 3III0- pe

M300pa3uTcs TMHUEH, TapaJuIeIbHON ocH Opyca.

K anamormyspiM pe3yiibTartaM MOXHO HpHﬁTH, €CJIM OCTABJATH IPAaBYHO 4YacCTb 6pyca, 0T6pa-

ChIBast JICBYIO, HO IIPpXU 3TOM HAJ0 NPCABAPHUTECIIBHO HalTH PCaKIuIo 3a1CJIKHU.

Jns Opyca TEpeMEHHOTO CEYEHHsT HOpPMalibHbIE HAINPSDKEHUS B Pa3IMYHBIX CEUYCHUSX He-
OJIMHAKOBbI, MO3TOMY BO3HHMKAaeT 3ajlaya OTHICKAHHS OINACHOTO CEYEHMs, B KOTOPOM BO3HMKAIOT
HauOOJbIIME HANpPsDKEHUs. {7 3TOrO CTPOSIT 31I0py HOPMANLHLIX HANPSJCEHUll — Iuarpammy Hu3-
MEHEHHS HAIPsDKEHUH 10 AsMHe Opyca. DMIopy HOPMaIbHBIX HAMPSHKEHUN CTPOSIT MOCIE MOCTPOe- HUA
SMIOPBI MPOJOJBHBIX CHJ, TaK KaK BEIMYMHY HANpsSHKEHUS MOKHO OIpEAENIuTh, 3Has BEJIUYHHY

HpOI{OJII)HOf/'I CHJIBI U IIJIoIaab MOIICPECYHOIr0 CCUCHM:

N
oo ‘

(5.2)
JU1 IOCTpOEHHUS AIOPBI HAIIPSKEHUHN TOCJIE0BATENILHO ONPEAEISIIOT ¢ ISl KaKA0Tr0
y4acTKa, mapauieIbHO OcH Opyca MpOBOJAT JIMHHUIO, BbIIIE KOTOPOW B BEIOpaHHOM MacItade oT-

KIIaAbIBAIOT ITOJTYYCHHBIC ITOJIOKUTCIIBHBIC 3HAYCHUS 0, HUKC — OTPULATCIIbHBIC.

3agaHue K NpaKkTHYecKoil padore
Jnst Opyca, yKa3aHHOTO Ha PHCYHKE 5.2 IIOCTPOUTH SIIOPHI POIOJIBHBIX CHIT U HAIIPSKEHHH.
OnpenenuTh y4acTOK HaOOJIBILIETO HATPYKEHHUS.

Tabnuma 5.1. — Mcxoauble 1aHHbIE

2

Bapuant 3HaueHUe COCPEIOTOUEH- [Inomane ceyenus, Mm JlinHa y4yactka, M
3a7aHus HOM Harpy3ku, kH
P P> Ps3 Fi(F2) Fo(F1)) fa b
1 40 42 20 300 200 0,3 0,2
2 16 15 10 200 120 0,2 0,4




KOHTpOJIbHI)Ie BOITPOCBI

. Kaxue nmapamerps! xapakrepusyror Opyc?

. Kakue MCTOAbI UCIIOJIB3YIOTCA IPHU UCCIICAOBAHNA CHUJIOBOI'O HAIpy>KCHUA 6pyC3.?

. Kakum nedopmanmsm moasepraroTcss KOHCTPYKTUBHBIE 2JIEMEHTHI Opyca?

1
2
3. Ilpu KakuX YCIOBHUSIX paccMaTpUBaeTCsl paBHOBECHs B cedeHuu Opyca?
4
5

. XapakTepuCTHKHU HanboJiee OacHOIro ceueHus opyca?

3 15 14 9 180 110 0,1 0,5
4 14 16 11 220 100 0,3 0,6
5) 17 13 8 170 100 0,2 0,4
6 30 10 20 300 200 0,3 0,2
7 28 12 22 320 180 0,6 0,4
Bapuant 3HavYeHUE COCPEAOTOUYCH- IInomtaas cedenus, Mm> JnuHa ygactka, M
3a7aHus HOM Harpysku, KH
P P> Ps3 Fi(F2) Fao(F1) a b
8 32 14 21 280 210 0,3 0,3
9 10 12 30 200 300 0,3 0,4
10 12 8 28 190 310 0,3 0,6
F
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PucyHnok 5.2. BapuaHThl KOHCTPYKTHBHOI0 HCIIOJIHeHHs Opyca
Conep:xanue oT4yera
1. HaumMeHoBaHUe U 1eNb TPAKTUYECKOTO 3aHATHUS
2. NnauBuayanbHOE 3a/1aHUE HA TPAKTUYECKOE 3aHATHE
3. Omnpenenenue cui HarpyxeHus Opyca.
4. BrIBOABI




IIpakTnyeckoe 3ansaTHe Ne6
Tema 6. UcciienoBanue HarpyskeHusi Opyca KpyTSIUMH MOMEHTAMM

HCJIL paﬁoTbR HU3YYUTh METOA IIOCTPOCHUA SITIOP KPYTAIIUX MOMEHTOB U YCTAHOBUTH Y4aCTOK

MAaKCHUMAJIbHOI'O HAI'py’>KCHUS BaJld.

IIporpamma pa6oTsi
[TosryunTs OT mpernoaaBaTesns MHAMBUYaIbHOE 3aJaHUE HA IIPAKTUUECKOE 3aHATHE.

I/ISYLII/ITI) MCTOANYCCKUEC YKAa3aHUS 110 BBIIIOJIHEHUIO pa6OTBI.

w o

Y CcTaHOBUTH HArpy3Ky Bajla Ipy JAEHCTBUM Ha HETO KPYTAIIMX MOMEHTOB.

4. Omnpenenutb ONacHOE CEUYEHUE BaJla U MECTO YCTAHOBKH CPEJCTB KOHTPOJIS U U3MEPEHUS
5. OdopmuTh OTYET, clieaaTh BHIBOIBI U TOJATOTOBUTH BBIBOBI 10 paboTe
MeTroanuyeckue yKazaHus

Ilpu kpyyeHuu B TIOTIEPEUHBIX CEUEHHUSX Opyca BO3HHMKACT €IWHCTBEHHBI BHYTPEHHUU CHU-
J0BOM (akTop — Kpymawuu momenm. bpyc, paboTaronuii Ha KpydeHue, Has3bpiBaeTcs eanom. Ilo-

CTPOCHUC DITIOP KPYTAIIHNX MOMCHTOB aHAJIOTUYHO ITOCTPOCHHUIO 3ITHOP ITPOAOJJIbHBIX CHJI.

Hpaeuﬂo 3HAKOSG: KPYTHH_II/Iﬁ MOMCHT CUHUTACTCA ITIOJIOKUTCIbHBIM, €CJIM OH CTPEMHUTCA I10-
BCPHYTb CCUYCHHC IIO0 4acoBOM CTPCIIKE, KPYTSIH_II/Iﬁ MOMCHT CYUHHTACTCA OTPULATCIBbHBIM, CCJIU OH

CTPEMUTCS IOBEPHYTh CEYEHHE NPOTHUB YAaCOBOM CTPEIIKHU.

[TocTpoeHue 3mopbl KPYTALIMX MOMEHTOB pacCMOTPUM Ha Ipumepe pucyHka 6.1. Bocmnoss-

3yeMCa METOJAOM CEYCHHUI U OIIPCACIIUM KPpYTAIIUEC MOMCHTEI HA TpéX Y4JacCTKax Harpy>kKCHusd:

| yuacTok: My O OM.
Il yuacrok: Mz O UM [03M, otkyna

My 0 2M . (6.1)



Il yqacrok:
Mz U OM 0O3M [02M , otkyna

Mz U4M .
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Pucynok 6.1.

Jlnst MOCTpPOEHMST SIIOPbl  KPYTAILIUX MO-
MEHTOB TapajuieJIbHO OCH Bajia IPOBOAUM JIM- HUIO,
BbIIlIE KOTOPOH OyneM OTKIJIaJapIBaTh B BHIOPAHHOM
MaciiTabe MoJOKUTEIbHbIC 3HaUe- HUS M;, HIDKE —

OTpPpULATCIILHBIC.

B mpenenax xaxmoro ydactka Harpyke-Hus
KPYTAILIUNA MOMEHT MOCTOSIHEH, MMOATOMY Ha 3I0Ope
n300pasuTcs JIMHUEH, TapauieabHol ocu Bana. B
TOYKaX IMPHUIIOKCHUSA COCPEAOTO- YCHHBIX BHCIIHUX
BpalllalOIlMX MOMEHTOB Ha DJIIOpe MOMEHTOB

HMCHOTCA «CKa4YKH», PaBHbIC

BHCHIHCMY ITPUIIOKCHHOMY MOMCHTY. OnacHpIMHU 6y,HYT BCC CCUCHUS TPETHETO yIaCTKa.

I[J'IH BaJIa ICPECMCHHOT'O CCUCHUA BO3HUKACT 3a/ilada OTBICKAHHA OINACHOI'0 CEYCHUA, B KOTO- pOM

BO3HHMKAIOT HaHOOJIbIINE HAIMpPsoKCHUA. I[J'I?I OTOI0 CTPOAT 2nwopy KacamelbHbvlX Hanpﬂofceuuﬁ -

JuarpamMmy U3MEHEHMs HalpshKeHUH 1o JUIMHe Opyca. DIopy KacaTesIbHbIX HANPSKEHUH CTPOST Mocie

MOCTPOCHUS SIMIOPBI KPYTAIIUX MOMCHTOB, TdK KaK BCIIMUNHY HAIPSAKCHUA MOKHO OIIPEAC- JINTh, 3HAA

BCJIIMYUHY KPYTAIICTO MOMCHTAa U MOMCHT COIIPOTUBJICHHUSA CCUCHUSA:

M,
0,2d°3

0 (6.2)



Jl1 mocTpoeHUs AMIOPBI HATIPSKEHUM MOCIEA0BATENbHO ONPEAEIAIOT T I KaXKJI0r0 y4acT-Ka,
napajyieIbkHO OCH BaJla MPOBOJAT JIMHUIO, BBIIIE KOTOPOW B BHIOpAaHHOM MacmiTade OTKIIAAbIBa- IOT

IMOJIYYCHHBIC ITOJIOKHUTCIBHBIC 3HAYCHHUS T, HUXKC — OTPHULATCIIBHEIC.

3ananue k padorte
[TocTpOHTH 3ITIOPBI KPYTSIIUX MOMEHTOB M MAaKCUMAJIBHBIX KacaTeJbHbIX HAIPSOKCHUH I BaJia,

n300paxEHHOro Ha pucyHke 6.2. OnpenenuTb y4acToOK HauOOIbIIEro HarpyKeHusl.

Taoauna 6.2. — Ucxoaubie JaHHBIE

Bapuant JITMHBI, y4aCTKOB, M MowmenTtsl, KH M [7],
3aIaHus b c M1 M- M3 Mg MlIa
1 0,1 0,5 1,2 1,4 1,2 1,3 1,2 40
2 0,3 0,6 1,3 2,1 1,3 1,4 1,3 45
3 0,2 0,4 1,4 1,2 1,7 2,3 1,4 50
4 0,3 0,2 1,5 1,3 1,8 1,3 1,5 55
5 0,6 0,4 1,6 1,4 1,9 1,7 1,6 60
6 0,3 0,3 1,7 2,3 2,0 1,8 1,7 65
7 0,3 0,4 1,8 1,5 1,1 1,4 1,8 35
8 0,3 0,6 1,9 1,2 1,2 1,6 1,9 40
9 0,3 0,2 2,0 1,6 1,3 1,6 2,0 45
10 0,2 0,4 1,1 1,1 1,1 1,2 1,1 35
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Pucynok 6.2. BapuaHThl KOHCTPYKTHBHOT'O HCIIOJIHEHHS BaJjia




Conep:xkanue oTyera
HawumenoBanue u LECJIb MPAKTUYCCKOI'O 3aHATUA
WuauBuayaibHOE 33/1aHKE Ha IPAKTUYECKOE 3aHATHE

Omnpenenenue cuil Harpy>KeHus Bajia

N

BriBoabl
KoHTpoJibHBIE BONIPOCHI
Kakue nmapameTpsl XxapakTepu3yroT Bai?
Kaxkue MeTo1bl UCIIOJIB3YIOTCS TP UCCIEA0BaHUS CUIIOBOIO HArpyKeHUs Bayia?
[Ipu KakuX yCIIOBUSIX pacCMaTPUBAETCSl PAaBHOBECHUS B CEUCHHUH Baja?

Kakxnm ,I[e(l)OpMaI_lI/IHM oABEPIrar0TCA KOHCTPYKTUBHBIC 3JICMCHTHI Baja?

o~ w0 DN PE

XapaKTepI/ICTI/IKI/I HanboJIee OIACHOT0O ceueHus Bajia?

IIpakTuyeckoe 3ansaTue Ne7
Tema 7. MerpoJjornyeckoe MOAEJIMPOBAHHE /I HCCIAEJOBAHHUS KadecTBa IPOU3BOACTBA
CTPONTEJbHBIX MATEPHAIOB
Lesb padoThI: U3Y4YUTh METOJ METPOJIOIMYECKOE MOACIMPOBAHUE JUIsl HCCIIE0OBAHUS KauecTBa

IMPOU3BOJACTBA CTPOUTCIIbHBIX MATCPUAJIOB.

IIporpamma padoTsi
1. Tlomyuuts OT mpenojaBaTesst UHAUBUIYAIbHOE 33aJaHHE Ha IPAKTUYECKOE 3aHsTHE.
2. W3y4uTh MeTOIMYECKHE YKA3aHHUS IO BBIIOJHEHHUIO PaOOTHI.
3. OmpenenuTs HOMUHAJIBHYIO 1 HOPMaTUBHYIO MOJIEJIb Ha IPOLIECC MPOU3BOJICTBA CTPOUTEINb-
HBIX MaTEpUAJIOB.
4. Omnpenenutb METPOIOTHUECKYI0 MOJIENb MPOIlecca MPOU3BOJICTBA CTPOUTEIbHBIX MaTepua-
70B.\

5. OdopMuTth oTHeT, CACTATH BHIBOABI U MOATOTOBUTH BBIBOJIBI IO padoTe

O01mme TeopeTHYecKUe MOJTOKEHUS
Jlist pa3pabOTKH METOJMKH BHIMOJTHEHUS U3MEPEHUN KOHTPOIUPYEMBIX TapaMETPOB U3 IEITHS
(mmar) HeoOX0UMO CO3AaTh MOJIETH TPOIEcca U3MEPEHUS U €€ 00BEKTa, U TEX TeOMETPUIECKUX
napamMeTpoOB, U3MEPEHHS KOTOPBIX COOMPAIOTCS TPOU3BOAUTH. J{J1s1 cO3aHMs CpeicTBa U3MEPEHUM
HEO0OXOMMO HCTIOIB30BaTh MOJIEH MPE0OPa30BaHUs CUTHAIOB U3MEPHUTEIBbHOU HH(OpMAIIU, a OT

HUX TIEPEXOIUTh K MOJICTISIM U3MEPUTEIIbHBIX MMPeoOpa3oBaTesiell u MpruOOPOB.



W3mepeHusi reoMeTpuuecKiX MapaMeTpoB MIMall, €CId HMX paccMaTpuBaTh C MO3ULIMNA MoJie-
JUPOBAHUS CBOJSATCS K HCIOJIb30BAHUIO PE3YyJIbTATOB M3MEPEHHUM MJisi MOCTPOCHUSI MOJIEIH, KOTopas
aJICKBaTHO OTPa)KalOT OCHOBHBIE CBOMCTBA M €€ mapaMeTpbl. Mojienb mnaibl JOJKHA OTpa)kaTh OT-
JENbHYI0 (U3UYECKYIO BEIUYUHY, MX COBOKYIMHOCTH (KOMIUIEKC) WJIM OIpEAeTeHHBIM 00pa3oM Io-
CTPOCHHYIO cucTeMy (DU3MUYECKUX BEIUYMH, IPUHAIUICKAIIUX OJJHOMY 00BEKTY (U3/ENHNI0, poIiec- CY).
Monens 00BEKTa MOXKET CO3/1aBaThCs HAa OCHOBAHHWH alpUOPHON WHGOpMAIUu, HO, KaK MpaBH- JIo,
KOppEeKTUpyeTcs 1o pesyibraram usMmepenuil (puc. 7.1). IlomHas cTpykTypa W BUA MOJEIH MOXKHO
CUMTaTh CO3JAHHOM, €CIU MPETyCMOTPEHBI BCE BApUAHTHI MPOUCXOXKACHUA JedeKTa U KOHTPOJIS

BBITIOJIHCHHA JOITYCKOB Ha IMMapaMETPhI IPHU U3MCPCHUAX.

[Toctpoenne Mozaenu o0BbEKTA CIEAYET OCYLIECTBIISITh Ha 0a3e CUCTEMHOTrO MOAX0Aa, KOTOPBIH
MpeyCMaTpUBAET pa3/IelICHUE CUCTEMbI KaK M0 MEePapXUUECKUM YPOBHSAM, TakK U 1O "cpe3am" CUCTEMBbI
(Mopdonoruyeckuii, (GpyHKIMOHAIBHBIN, WH(GOPMAIMOHHBIN, MPOLECCYAbHBI U MparMaTUYeCKU).
CrpykTypHble U (YHKIHOHAJIbHBIE CBOMCTBa JII0OOW CHCTEMbl B3aUMHO JONOJHSAIOT JPYr Jpyra,
IIOCKOJIbKY 0€3 3HaHUsl CTPYKTYphI CJIOKHOM CHCTEMbI HEJb3sl MPEJCTaBUTh €€ Kak LeJoe, a C JIpyroi
CTOPOHBI, HEBO3MOXKHO OINPEACTHUTH CTPYKTYpPY CHCTEMBI 0€3 OMopsl Ha 3aKOHOMEPHOCTH €€

(GyHKIIMOHUPOBAHHUS.

Korna crpykrypHas monens ¢GOpMUPOBAHUS MOUCKA METPOJIOTUYECKONW HIIM SKCIIEPUMEHTAIBHOM
MOJICNIA TIOCTPOEHA, HEOOXOAUMO MPOBEPUTH CIPABEUIMBOCTh BCEX MPUHATBHIX MPH €€ IMO0- CTPOCHUH
JTOTMYIIEHUA Kak OoOluX, TaK U KOHKpeTHhIX. Kak mpaBwiio, AJis OJHOM W TOW e CHUCTEMBI MOXKHO
MPEUIOKUTh HECKOIBbKO KOHKypupyromux moneineit (cxem). Kakas w3 Hux Oyzaer nydine, 3aBUCUT OT
MHOKECTBa (PAKTOpPOB, OMPEICISAIONIUNX COOTBETCTBUE (AJEKBATHOCTH) TMPEMAJIOKEHHON MOJenu W

HCCIIETyEMON CUCTEMBI.

A,Z[eKBaTHOCTB SKCHepI/IMeHTaHBHOﬁ MOJCIIN MOKET PACCMATPUBATHCA B PA3HBIX ACIICKTAX!:
AACKBATHOCTD 11O LCJIH, T.€. MOACIIb COOTBETCTBYCT LCIIAM UCCIICTOBAHUAA,
AZICKBATHOCTDH 110 UCXOAHBIM JAaHHBIM, KOI'Jda OHH MOT'YT OBITH MOJIYYCHBI B 1OCTATOYHOM o0BeEME C

YIIOBJIETBOPUTENIbHOI TOYHOCTBIO;

AICKBATHOCTH IIO ITIOJIHOTE, T.€C. B MOJACIHN BKIIOYCHBI BCC HGO6XO)II/IMI)IC JJIs1 UCCIICAOBaHUA

MEPECMCHHBIC, a TAKKC YUTCHBI CBA3U MCKAY ICPCMCHHBIMU



aJICKBaTHOCTh IO YIMPABJICHHUIO, KOTJa MOJIENh BKIIOYACT BCE HEOOXOAMMBIE PETyIUPYEMBbIC
MIEPEMEHHBIC U TAaKHE€ BO3MOXXHOCTH MX W3MEHEHUS, KOTOpble o0ecneunBaoT 3()PeKTUBHOE YIpaB-

JICHHUEC XO0A0M HMCCICIO0BAaHUA,

aJIeKBaTHOCTh IO PE3yJbTaTUBHOCTH, T.€. C HCIOJIH30BAHHUEM MOJEIU BO3MOXKHO IOJIy4aTh
pellieHus: B MpUEMIIEMbIE CPOKH, a MPHU MEPEHOCEe KOTOPBIX Ha PeajbHbIH OOBEKT MPOTHO3UpPYEMbIE

PE3yIbTaThbl BOCIIPOU3BOIAATCA C I[OCTaTO‘IHOfI TOYHOCTBIO U MMPEACTABUTCIbHOCTBIO.

I[JISI MCTPOJIOTHYCCKOI0 MOJCIMPOBAHUA T'JIABHBIM CBOMCTBOM SKCIICPUMCHTAJIbHAA MOACIIN
ABJICTCA aACKBATHOCTH IIO PE3YJIBTATUBHOCTH, KOTOPAsA MOXKET OBITH OOecIieueHa TOILKO npu co-

OJIFOZICHUM BCEX MPEIBIIYIIUX YCIOBUHN aJeKBaTHOCTH.

B merposiorun ¢akTH4eCKH HCHOIB3YIOT MHOXKECTBO MOJeNell 00BEKTOB M3MEpEeHHi, oc-
HOBHBIMH W3 KOTOPBIX MOXXHO CUMTAaTh HOPMATHBHYIO MOJEIh O0OBEKTa, aHATUTUYCCKHE MOJICIN

(I/I,Z[eaJ'IBHy}O u peaJ'II/ICTI/ILICCKYIO) H OKCIICPUMCHTAJIbHYIO MOACIIb 00BeKTa.

HOpMaTI/IBHaH MOJCJIb IIAJIbI CO3AACTCs B IMIPOHCCCC IIPOCKTUPOBAHUA U O(i)OpMHHeTCH YCp-TCIKOM

(puc. 7.2 u 7.3), TEXHUYECKOE ONUCAHUE, TEXHUYECKUE YCIOBUS U T. 1.

Tak MHOXECTBO T€OMETPUUYECKUX ITapaMETPOB ILIIAT MOXKHO HAOII0AATh IIPU UCCIIEI0BAaHUU
KOHCTPYKTOPCKOM JJOKYMEHTAIlMU Ha €€ U3rOTOBJICHHSI, @ MMEHHO B pa0OYMX YepTexax Ha u3Jesue(CM.
puc.7.2 u 7.3). B peasibHOI IPAaKTHKE METPOJIOTHUECKOMY KOHTPOJIIO MTOJIBEPraeTcsi He BCe Ma-pamMeTphl
U3JIeNHsl, OTpaXkaeMble Ha ero yeprexe. YacTe napaMeTpoB (GUKCUPYIOTCS IpU 00LIEM OCMOTPE U Ha 3TU
napaMeTpbl He HAKJIaIbIBAIOTCS TOMYCKH U 0coOble TpeboBaHMsl. OOBIUHO K Ta- KUM IapaMeTpam
OTHOCATCS 00IMe rabapuThl U3/1eNNs, IMHIUM KOHTYpPa M BCIIOMOTaTeNbHBIX M0- BEPXHOCTEH (Harpumep,
MECTO I10/1 MapKUPOBKY) U T.J. [Io3TOMY yCIOBHO BCe reoMeTprUdecKHe mapaMeTpsl nzaenus (B

YaCTHOCTH, B HAIEM IIPUMEPE - ’KeJ1e300€ TOHHBIX HIHaJ'I) CJICAYCT pa3Jic- JIUTh HAa HCCKOJIBKO BUIOB!:

- 0011IMe TapaMeTphbl, oABEpraeéMble BHEIIHEMY OCMOTPY Ha HAaJIMUUE, PAaCIOI0KEHUE, BUJ U OT-
CYTCTBHE CYLIECTBEHHOT'O OTKJIOHEHHUS OT YKa3aHHOTO B paboyeil JOKyMeHTaluH;

- TeOMeTpHUecKue Hanbolsiee BaKHbIE KOHTPOJIHMpYEMBbIE MapaMeTpbl (YHKIIMOHAIBHBIX JJIEMEHTOB B
KOHCTPYKIMHU, KOTOPbIE MMEIOT CYIIECTBEHHOE 3HAYEHHE B HA3HAYECHHM M SKCIUTyaTallUM W3IENIHS U
MMEIOIINE JOMYCKU Ha apaMeTphl;

- TEOMETPUYECKHUE TIapaMETPbl U3EIHsI, KOHTPOIb KOTOPBIX MOXET IPOUCXOAUTH B HEKOTOPBIX

ClIydasx € UCIIOJb30BAHNUEM KOCBCHHBIX IMMApaMCTPOB U T.II.
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Puc. 7.2. HopmaTuBHas reoMeTpruiecKasi MOAEIb IIIaIbl.

3 Bmam,nn mycTooOpa3oBareib
10

111ai10a ceyroBuHAS

Puc. 7.3. HopmatuBHas reoMeTprudeckas MoJIeJIb HOAPEIbCOBON YaCTH LIMAJIbI.

OCHOBO¥1 JUTs1 CO3/IaHUs] HOPMATUBHOMN MOJICNN CIY>)KUT HOMUHAIIbHAsE Mozienb (puc. 7.4 u 7.5),
KOTOpasi yCTaHaBJIMBAET F€OMETPUUECKHE TapaMeTpbl 00beKTa 0e3 onpezesieHus: TpeOoBaHUM KUX
ToyHOCTH. HopMaTHBHas MOJienb coAepKUT mapameTpbl Xj 00bekTa (1nasl) 1 MpeHa3HaueHa JUIs
KOHTPOJIS TapaMeTPOB MPH €€ U3rOTOBICHUU. DTa ke Mojenb Q MInaibl UCIONb3yeTCs IS
TEXHOJIOTHYECKOT0 KOHTPOJISI [TapaMeTPOB U3TOTOBJICHUS HINAaJbl (Pe3yIbTaThl pa3MEPOB WU Pe- KUMOB

TEXHOJOTHYECKHX OTepaIfil U/UiIu TEXHOJIOTUYECKOTO MPOLIECCca B LIETIOM).
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Puc. 7.4 HomunanpHas reOMeTpUYECKas MOJICINb MIAJIbI TepBOro Tumna. OOmuii BUI.

Bug A
1-1 2-2
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Puc. 7.5. HomunansHblie
TCOMETPHUYECKUEC MOJICITH
OCHOBHBIX KOHCTPYKTHBHBIX
9JIEMEHTOB INMAIbI:a —
MOTNepeYHoe CeueHue, 0 — BUJL
cOOKYy, B - IOJIPEILCOBAs YacTh

IrIaabl.




MeTtponorudeckass HopMaTuBHAs MoJielb 00bekTa (mmanbl) Q MOTHOCTHIO COOTBETCTBYET
o0mieit HopmatuBHOU Mojenu W, a eTMHCTBEHHBIM €€ OTIMYUTEIHHBIM IPU3HAKOM SIBIISICTCS
(GYHKIIMOHATBHOE HA3HAYCHHE (€€ MPUMEHSIOT IPU KOHTPOJIE), T.€. HAa HE OTMEUYAIOTCs KOHTPOJIH-
pyembie apameTpbl Q — X1, X2 X3...Xn= = {Xj}. KOHTpOJIb 00BEKTa BKJIFOUAET MIOCTPOCHUE €TI0 IKC-

HepHMeHTaHBHOﬁ MOACIN U COIIOCTAaBJICHHUEC €€ C HOpMaTHBHOﬁ MOACIBO IJIA 3aKJIFOUYCHUS O

COOTBETCTBUU (TOAHOCTH), T.€. mpuY m < <Y max,r0eY m,Y max — JONMyCTUMBIE3HAYECHUS

Ka)XJI0T0 J-T0 KOHTPOJIMPYEMOTO Mapamerpa .

JI1s1 morcka paloHaIbHOIO BAPUAHTA METPOJIOTMYECKOM MITN HKCIIEPUMEHTAJIbHON MOJIEIN
u3zenus (1rnaabsl) HeoOX0AUMO MPEICTABUTh PA3JIMNYHbIE, BEPOSITHBIE, HCKaXKEHUS ITapaMeTpoB Jie- Tainu B,
B HallleM Cilydae - mmnaisl. Tak Ha puc. 7.6 mpencTaBiIeHO MOJEIMPOBAHUE HCKAKEHUHN MTOIPEIIbCOBOU

YaCTH IIMAJIbI ¥ CIIOCO0 KOHTPOJIS M U3MEPEHUSI HEKOTOPBIX €€ MapaMeTpOB.

X1 5.9
T @ Xa mX6
o o ~
L
X2

Puc.7.6. MO,Z[CJ'II/IpOBaHI/Ie HCKaXKEHUM HO,Z[peJ'IBCOBOI\/’I YaCTH IIIAJIBI U CIIOCO0 KOHTPOJIA U UBMCPEC-HUA

HEKOTOPBIX €€ TTapaMeTPOB.

HepoBHOCTH MOBEPXHOCTH HE MO3BOJISIOT OJTHO3HAYHO YCTAHABIIMBATh HA INIOCKOCTH
MOAPEIBCOBOM YaCTH LINAaJIbI 0 OAKIAAKY U Ha HEH penbebl. HEpOBHOCTH CTaHOBATCSA IPUYUHON
HEYCTOWYUBOIO IOJIO0KEHHUS MOAKIIAIKH, & IIPU IBUKEHHUH 10 PEJIbCY KEIE3HOAOPOKHBIX KOJIEC Ba-
TOHA: CUCTEMBI «BaroH — IINajay. ITo NPUBOAUT K U3HOCY MIaii0 KperuIeHus MInalibl K peibcy — U K

HN3HOCY U NPEKICBPEMCHHOMY BbIXOY IIITAJIBI U3 CTPOA.

ITo pe3ynpraTam feranbHOro aHanusa (puc.7.1) kaxaoro KOHTPOJIMPYEMOTO apaMeTpa

YCTaHABJIMBAIOT METPOJOTMUECKYIO MIIM HKCIIEPUMEHTAIBHYIO MO/IENb maisl (puc. 7.7 u 7.8).



JlanHble MOJIeH MO3BOJISIIOT YCTAHOBUTH BCE HEOOXOIMMbIE KOHTPOJIUPYEMBbIE TapaMETPhl U CIIO0-

cOOBI UX U3MEPEHHUS.

X7
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Puc. 7.7. Metponoruueckas MoJieib LIIAJbI.

2-2

XBKJ'IaI[LIHJ nycToobpa3oBareib

[Iait0a cemmoBugHAS

Puc. 7.8. 3KCHCpI/IMCHTaJ'IBHa}I (MCTpOJ]OPI/I‘{CCKaH) TeoOMETpHUICCKasA MOACIIb HO,[[pCJIBCOBOfI qacTuIIalbl.

MeTtoauyeckue yKasaHus

1. Heo6xoaumMo U3y4nTh TEXHOJIOTUYECKUH MPOIIECC MPOU3BOJICTBA CTPOUTENBHBIX MaTepHa-



2. Onpenenutb TpeOOBAHUS K TEXHOJIOTUYECKUM peXUMaM IMPOU3BOICTBA U YCTAHOBUTDH HO-
MUHaJIbHbIE (HOMUHAJIbHAS MOJIEIb) U IOMyCTUMbIE (HOPMATHUBHAs ) UX MTapaMETPHI.
3. UccnenoBaTh BeposSTHBIE TEXHOIOTHYECKUE A€(PEKThI TPOU3BOJICTBA MPU HAPYIICHUH TeX-

HOJIOTHYECCKUX PEKMMOB BBIITIOJIHCHHS IIPOLECCA. OHpe,HeJ'II/ITB IMPUYXUHbI 1 CIocoObI HE AOIYIICHUA

UX MPOSIBJICHUS B IPOU3BOJICTBE YEPE3 COBEPILICHCTBOBAHUE METPOJIOTUYECKOT0 0OecreueHus mpo-
u3BojcTBa. KoHTponupyemble mapaMeTpsl U criocoObl (METO/IbI) UX U3MEPEHUS JOKHBI PEoT-

BpamaTrh IMOABJICHUE TEXHOJIOTIMYCCKUX I[e(beKTOB.

4. YCTaHOBHTD CIIOCOOBI M METOABI KOHTPOJIS TEXHOJIOTHUECKUX PEKHUMOB IIPOU3BO/ICTBA
CTPOUTEIIBHBIX MAaTEPHUAIIOB.

5. OmpenenuTh XapaKTEPUCTUKU KOHTPOJS TEXHOJOTHYECKMX PEKHUMOB MPOU3BOJCTBA CTPO-
UTEJBHBIX MaTepHaloB U cHOpMHPOBATH METPOJIOTUYECKYIO MOJENIb Ha MPOU3BOJCTBO OJHOTO WIIH
HECKOJIBKO KOHTPOJIMPYEMBIX PEKHMOB.

6. BBIMOTHUTE OnMcaHue MOJIeTIeii HOMUHAIBHOM, HOPMAaTUBHOW U METPOJIOTUYECKOM.

NuauBuayaabHoe 3a1aHue
J{ns1 0THOM M3 M3BECTHBIX TEXHOJIOTHI MPOU3BOJICTBA CTPOUTEIIbHBIX MaTepUaIoB OCTPO-UTh

METPOJIOTHUYCCKYIO MOICIIb KOHTPOJIA TCXHOJIOTMUCCKHUX PEKMUMOB UX U3I'OTOBJICHUS.

Conep:xxanue oT4yera
1. HaumeHoBaHMe U L1€1b IPAKTUYECKOTO 3aHATUS
2. NnpuBuayansHOE 3a/1aHNE Ha MMPAKTUIECKOE 3aHATHE
3. Ormpenenenne HOMHUHAIbHOMN, HOPMAaTUBHOM U METPOJIOTMYECKON MOJienieil Mponu3BOACTBA
CTPOMUTENIBHBIX MAaTEPHAJIOB.
4. BrIBOOBI
KoHnTposbHbIe BONpPOCHI
1. Kakue napameTpsl XapakTepH3ylOT Ka4eCTBO MPOU3BO/ICTBA CTPOUTEIBHBIX MAaTepHAOB?
2. Kaxue MeTObI HCIIONIB3YIOTCS ITPH UCCIIEIOBAaHUN KaueCTBA METPOJIOTUYECKOro obecrede-Hus
IIPOU3BOJICTBA CTPOUTEIBHBIX MaTepUaIoB?
3. Uro noHMMaeM ccieloBaHUM KaueCcTBa METPOJIOTHYECKOT0 obecreue-Hus IPOU3BOICTBA

CTPOUTCIIBHBIX MaTCpI/IaJ]OB?

B

Yrto noHmMaeM noa HOpMaTHBHOﬁ MOJZCIIBIO IMponecca MPOrU3BOJACTBA CTPOUTEIIbHBIX MAaTC-



puanos?

5. Uro moHMMaeM 1Mo METpOJIOTHIECKON MOJIENbIO MPOIecca MPOU3BOICTBA CTPOUTEIBHBIX Ma-
TEPUATIOB?

6. Uro nomxHa obecnieyrMBaTh METPOJOTHYECKasi MOJEIb IPoLecca POU3BOICTBA CTPOUTENb-

HBIX MaTepI/IaJ'IOB?

IIpakTyeckoe 3ansaTue Ne§

Tema 8. MoaesupoBaHne NPUYUHHO-CJIEACTBEHHBIX CBSI3eH MeXKIy MapaMeTpamMu
TeXHOJIOTHYeCKOronpoIecca Npou3BoACTBA CTPOUTEIbHBIX MATEPUAJIOB U MOKA3ATEJIAMH UX
KayecTBa
Leapb padoThi: U3Y4YUTh U OCBOUTH METObI MOJICTHUPOBAHUS MPUIHMHHO-CIICICTBEHHBIX CBS3EH MEXKIY
napaMeTpamMH TeXHOJOTHYECKOT0 IpoIecca MPOU3BOJICTBA CTPOUTEIBHBIX MAaTEPUAIOB UIIOKA3aTEISIMHU

X Ka4y€CTBa

IIporpamma padoTsbl
1. HOJIy‘-II/ITI) OT MIpCrogaBaTe/idA MHAUBHUAYAJIbHOC 3aJaHUC HA IIPAKTUYCCKOC 3aHATUC.
2. V3yuuTh METOAMYECKUE YKa3aHUs MO BHITOJHEHHUIO PAOOTHI.
3. Omnpenenuts OKa3aTeliel Ka4ecTBa MaTEPUAIOB CTPOUTEIIPHON HHIYCTPUU B (DaKTOpaMu
(mapameTpaMi) TEXHOJOTUYECKOTO MPOLiecca MPOU3BO/ICTBA CTPOUTEIBHBIX MaTepHaIOB.
4. Tloctpoenue quarpammsl VicukaBbl.
5. OdopmuTth 0TYET, CACTATH BHIBOABI M MOATOTOBUTH BHIBOIBI IO paboTe

Meroan4yeckue ykazaHus

[TpuunHHO-CNIeICTBEHHAsl AuMarpamMma -nuarpamMva Mcukasbl wiam "pbeiOMii ckener" - 3To rpaduye- ckoe
nzobpaxkenueMm (puc.8.1), momoraroniee HJISHTUGUUUPOBATH U HAIJIIAHO TPEACTAaBUTh NPUYM- HBI
KOHKPETHBIX COOBITUH, SBIEHUH, NpoOjeM WIM pe3yibTaToB. [IpHUMHHO-CIENCTBEHHAs [ua- TpamMma
(mmarpamMa McukaBbl) pazpaOoTaHa Ui HArJIIJHOTO IPEJICTABICHUS COOTHOIIEHUS MEXIY CIEJICTBHEM,
pPE3YIbTAaTOM U BCEMH BO3MOXXHBIMH IMPUYWHAMU,BJIUAOIIMMUA HAa HHUX. HpI/IMeHeHI/Ie METOHa UcukaBer k
IpoLeccy 00y4eHHUsl TO3BOJISIET MPOBECTU €r0 CTPYKTYPHUPOBAHHE, YUUTHIBAs XapaKTep OCHOBHBIX ()aKTOPOB,
OH MOXeET OBITh MCIIOJIB30BAaH IIPU CUCTEMHOM aHAJIM3€ pacCMaTpHU-BaeMoro mnpouecca. JloctonHcTBOM
METOAa SBJIACTCA HArISIAHOCTH W BO3MOXKHOCTH OINPEACTICHUA Y3KUX MECT B IIPOLECCE O6yquH$I B
3aBUCUMOCTH OT HaIpaBJeHUs JIEHCTBHUS TOTO WM MHOro Qak- Topa. Inarpamma McukaBel HCIONB3yeTCS
KaK aHAJMTHYECKUI HHCTPYMEHT Juig oTOopa HauOojiee 3HAUYUMBIX (DAaKTOPOB, COCPEIOTOUYHMBIIHCH HA
KOTOPBIX, MOXHO 3()(eKTuBHEl pemaTh MoCcTaBICHHYIO 3a1a4dy. [Ipyu mocTpoeHnn auarpaMMbl HCHOIb3YyEM
[TpaBuio "mectu M". B o61iem ciyyaecyniecTByIOT CleAyIOIINE HIECTh BO3MOKHBIX MPUYMH T€X MM MHBIX
pEe3yIbTATOB:



e wmarepuan (material),

e o0OopynoBanue (Machine),
e wu3Mepenue (Measurement),
e wmerox (Mmethod),

e mroau (mMan),

e MeHeKMEHT (Management).

[Iporniecc uccnenoBanus

1. AHanusupyemyro npo6jaeMy MOMEINAloT Ha IPaBOM KOHIIE TOPU30HTAIILHOTO OTpe3Ka (royo-Ba
PBIOBI).
2. OcHOBHBbIE TPYIIIBI IPUUUH PACIPENEISAIOT KaK PhIOHil CKeleT.

3. K kaxnoi nmepBHYHON NMPUYMHE MOIBOIAT JHHUU (CTPENKH) BTOPOTO MOPSAKA, K KOTOPBIM, B
CBOIO OYepe/Ib MOYKHO ITO/IBECTH JIMHUU TPETHEro MOPSIIKA H T. 1.

4. Kaxxpas U3 TUHNH, HAHECEHHAs! HA CXEMY, JOJDKHA IPEICTaBIATh COO0I B 3aBUCHMOCTH OT €€
MOJIOKEHHS JTHOO0 MPUYHHY, OO0 CICACTBHE: MPEABIAYIIAs JIUHUS 10 OTHOIICHHUIO K MOCIIEIYIO- e
BCET/1a BBICTYMAET KaK IIPUYMHA, a ITOCIIEeIYIoIIas KaK CIeICTBHE.

5. Ilpu aHanu3e TOMKHBI BBISBIATHCS U (PUKCHPOBATHCS BCE (PaKTOPBI, TaKe T€, KOTOPHIE Ka-
KYTCSl He3HAUUTEIbHBIMU, TaK KakK 11eJIb CXEMbI — OTBICKAaTh HanOoJiee MPpaBUIbHBIN U AP PEKTHB- HbIH
CIIOCO0 peIIeHNs TOCTaBICHHON MPOOJIeMBl, a Ha IIPAKTHKE JOCTATOYHO YaCTO BCTPEUAIOTCS CIydau,
KOTJ]a MOKHO JJOOMTHCSI XOPOIITNX PE3yNIbTAaTOB IyTeM YCTPAHEHHUSI HECKOIBKHX, Ha TIEPBBIAB3TIIS
HECYIIECTBEHHBIX TPUYMH

6. AHanu3 BIusHUSA (PaKTOPOB Ha HApYIIEHNE KauecTBa (MOosBIeHUE 1e(DEKTOB) MOXKET ObITH

BBITIOJITHCH C MPUMEHCHUEM SKCIICPTHOI'O OIIpocCa.



(]

3. O6opygoeaHue 4, Yenose4eckue dpaktop Hapywenue gosmnpos- Keanudukayms pabo-

A}

a matepuanoce

He cobnoaenue YUX HE COOTEETCTBYET

TexHWku Bezonac- Tpebosanusa
Vayausnue T \ OtcyTCcTBUE Nepe-
Beixog u3 cTpos b i B 0 \ NOATOTOBKM Kaf-
Yxo4 3a oﬁopy- 3A0POEbA 03pact 2
obapyaosaHus, AOP CnocodHoem
0BaHMeM Ka:moposm mo- " .
BEpK CH NoJsIOMKa UH- Pabouee mecTo He fooT- T ] e3HaHUe pabo4YumMM Tex-
P g YA P HeBHMMaTENbHOCTD
BETCTBYET CaHUTAPHbIM A —— HONOTUYW CTPOUTENBHBIX
3arpusneuue YCTapeBume HOpMam e - pabor
Mexauwsmu BpeAHbIX BELECTB
_ MUKPOKAMMAT HeT oOyueHna HOBbIM
HecobnoaeHve HcnonszoEasue 000py- P >
% B KONNeKTUEe TEXHONOTMAM
YCNOBWI 3KCNAYa- JOBaHHA HE 110 Ha3HA'C TEKY‘-IECTb
Tauum HHE MoseaeHve BocnuTaHue 3TUKa
Kanpos CHMKeHUA
/‘ OtcyreTeme npeaga- V30bITOK (HeaocTaTox) Ka4yecTBa
Pabouas N puTenbHoro noabopa  BOAbI, LeMeHTa OTcyTcTane HBK
e /' coctasa HOpMaTHB- Heonrumazohivie |
LWym OTeyTcTBME TOYHOCTH S > HOV AOKY- napameTpbl MaTepu-
OCBEWEHHOCTD npurotosnexus betok- MEHTaLMN anos
Bubpauvs HBIX CMeceit

Cociaaiing OtcyTeTeume TouHo- S B He ontumaneHele MoHuwxeHme
Bo3AywW- CTU BBINONHAEMbIX / npoussoacTeeH- KauecTea uc-
HoW cpeg Temnepatypa onepauuit  Heswawue Tex- YCTapeBuanTex- Hble 3amecsl nonbsyemoro
BbinonHeHue Honoruy pabor  HOMOTUA BbINOA- cbipbA
paboT pyuHbIM ) HeHus pabot 3arpasHeHHOCTb CTPOU- Temneparypa
BAaKHOCTb YcTapesLumii ceTe-
METoA0 i TeNbHBIX MaTepuanos
BOW rpadmk 3
3apepKa Bbi- AN 6eToHHBIX cmecen webeHb BNAXHOCTD
3anblAEHHOCTS / e HenpasunsHoe
pabor HekauecTeeH- YCAOBME XpaHe-
HecootsetcTeue HaA NocCTaBKa HWe CbipbA
TpeboeaHuam nponzeoacTea Zauwi, [OCTos, HT, maTepnana
HecooTeeTcTaue TexHo-
5. Ycnosua 1 NIOTMYECKUM KapTam
’ PYAa P 2. Texnonorwn 1. Coipbe, Matepuanbi

Puc. 8.1. [IpuunHHO-CNeAcTBeHHAs Ararpamma VcrnkaBa cHmkeHUs kadecTBa JKBK



I/IHIII/IBI/IIIyaJIbHOC 3aJaHue
HJ’ISI OIHOT'O M3 U3BECTHBIX CTPOUTCIIBHBIX MaTCPHUATIOB IIOCTPOUTH JUAarpaMMy IIPpUYIXMHHO-

CIICACTBCHHBIX CBs3EH HapymeHI/Iﬁ €ro Ka4yccrTBa.

yCTaHOBI/ITb, KakKk 06H_[I/I€, TaK 1 4YaCTHBIC IPUYHHBI, BIUAIOMIUC HAa KAYCCTBO CTPOUTCIIbHBIX

MaTepHUalIoB.

Conep:xkanue oTyera
HaI/IMeHOBaHI/IC U 1ICJIb HpaKTI/I'-IGCKOFO 3aHATUA
I/IH[[I/IBI/IZIyaJILHoe 3a1aHUC Ha HpaKTI/I‘-IeCKOe 3aHATUC

Jnarpamma VcukaBbl U ee aHAIIN3.

M W

BriBoab!
KonTposibHbIEe BONPOCHI
1. Yro oTpakaer quarpamma McukaBpi?
2. JIOCTOMHCTBA U HEJIOCTATKH METO/1a MOUCKa MPUYNHHO-CJICICTBEHHBIX CBS3EH C UCIIOJIb30Ba-
HUEM auarpammsl MicukaBbi?
B kakoii mocienoBaTeIbHOCTH BBIMOTHSAETCS aHAJIU3 C UCIIOJIb30BaHWeM nuarpammbl Mcrka-Bo1?
Kakwue erie cymecTByroT MOJI€IH MPUUUHHO-CIIEICTBEHHBIX CBA3EH?
Kaxkue nannsie o nponecce orpaxaet nuarpamma Mcukassi?
Urto HE0OXO0AMMO 3HATH JUTSI TOCTPOCHHUS Tuarpammsbl icukapbl?

Kak ycranasnuBaroTcsi HanboJsiee 3HaUUMbIE U MEHEE BasKHbIE (DaKTOPbI?

© N o g B~ W

Kakue ¢akTops! BIUAIOT Ha MOKa3aTelb 00bEKTa UCCIEIOBAHUS U KAKUM CIIOCOOOM 3TO BIIM-
SHAE MOKHO YCTaHOBMTH?

9. Uro TpebyeTcs I yIyUdIIeHUs TIOKA3aTelsl, IPUHITOTO 10 OOBEKTY UCCIICIOBAHNUS?

10. YTo moHMMaeM MoJ MpaBHIOM IecTd M?

11. C noMo1IpI0 Kakoro MeTojia BO3MOXKHO BBISIBUTh HaH0OJI€€ 3HAUUMYIO IPUYUHY MOSIBICHUS
nedexTa CTpOUTENbHBIX MaTepuaioB?

Jluteparypa (Hymepanus 1o CIucKy):

IIpakTnyeckoe 3ansaTne Ne9
Tema 9. PazpaGoTka AMarHoCTHYECKOI MOJeJIM Ka4eCTBA CTPOUTEJbHBIX MATEPHAJIOB

Leab padoThl: U3YYUTH U OCBOUTH METOIbI Pa3pabOTKH IUAarHOCTUYECKON MOJIEIH KauecTBa CTPO-

HUTCJIbHBIX MAaTCPHUAJIOB U €€ MMPAKTUICCKOTI'O NPUMCHCHUA



IIporpamma padoThbl
HOHy‘H/ITL OT ONpCrogaBaTeciisi MHAUBUAYAJIbHOC 3a/IaHUC HA ITPAKTUYCCKOC 3aHATUC.
N3yunTh METOAUYECKUE YKA3aHUS 110 BHIIIOJHEHUIO PaOOTHI.

HOCTpOI/ITB JUAarHOCTUYCCKYIO MOJZCIIb KAa4€CTBA CTPOUTECIIBHBIX MAaTCPUaIOB.

M W

[TocTponTh aNrOpuTM IpoLecca TMarHOCTUKN CTPOUTENBHBIX MaTEPUAIIOB.
5. CocraBuTh 0JIOK-CXEeMa MPOBEPKH UCIIPABHOTO U JE(HEKTHOTO COCTOSHUS 00BEKTA.
6. OdopMuTh OTUET, CIENATH BBIBOABI U TIOATOTOBUTH BBIBOJIBI 1O paboTe
MeTtoanyeckue yKazaHus
Meroayka NpoBeCHUS JUArHOCTUPOBAHUS 00BbEeKTa (000PYIOBaHUS, PEXKYILET0 HHCTPY-MEHTa

n T.H.) BKJIFOYACT BBIIIOJIHCHUEC HECKOJBKO 3TAaIlOB:

1. Ha 6a3e TeopeTHYEeCKHX M SKCIIEPUMEHTAIBHBIX UCCIIETOBAHUH BBISIBIISIIOT BO3MOKHEIC B
IIpOLIECCE IKCIUTyaTallud U3MEHEHHUS B COCTOSIHUM 00bEKTa TUAarHOCTUPOBAHUS, K IPUMEDPY UH-
CTpyMEHTa 000PYIOBaHHS, M ONPENEIISIOT KPUTEPUH ero coctostHust h u otkasa hy,n.. B kadectBe
KPUTEpHs COCTOSIHUS IPUHUMAIOT NTapaMeTp TEXHUUYECKOT0 COCTOSIHUS HHCTPYMEHTA, OJJHO3HAYHO U
IIOJIHO TIPY JIAHHBIX YCJIOBUSX XapaKTEPU3YIOIIUNA €ro TeKyIlee COCTOSHUE U CIIOCOOHBIN 0TOOpa-
KATbCs C IOMOIIBIO JUATHOCTUYECKUX MTPU3HAKOB. DTO M.0. BEJIMUMHA, ONPEAEIISIONIas 04ar U3HO- ca,
BBIKpalIMBaHUs, HapocTa U Ap. [IpenenbHoe JomycTHMOe 3HaUeHUE 3TOW BEIMYMHbBI — KpUTEpUHOTKAa3a.
ITpu npenBapuTensHOl 00paboTKe feTanu (MPOAYKTa) OTKa3 HHCTPYMEHTa (YHKIMOHAIb- HbIH, a IpH

OKOHYATEJIbHON — MapaMeTPUYECKHM.

OCHOBHBIM JIEWCTBHE IIPU ONPEEICHUN COCTOSTHUSI MHCTPYMEHTA SIBJISIETCS] U3MEPEHHE pa3Me-poB
MOBPEXJICHUH (04ara) Je3BUs PEXYILEro MHCTPYMEHTA — KpUTEPHS COCTOSTHUSI HHCTPYMEHTA,
(u3MYeCKOro Npu3HaKa ero CoOCTosHus. M3MepeHns MOTyT BBIITOJHATHCS IEPUOANYECKH, TIOCTIE 3a-
BEpILIECHHUS ONepaluy, U HEPEPHIBHO B TEUEHUH Tporiecca 00padboTku. [lepuoandeckue usmepenus

49aCTO HC pCHIAIOT 3aaa4un 06H&py>I(€HI/I$I 3HAYUTCIIBHBIX HOBpC)KI[eHI/II\/'I, MNpUBOAANINX K OTKa3y, T.K.

6I)ICTpOHpOTeKaIOIIII/I€ IMpONLECChI, BBI3BIBAIOIIUEC MTOBPEKACHNA, MOT'YT IIPUBECTU K OTKa3y 3a BpEMsI,

MCHBIIC MAlIMHHOI'O BPEMEHU BBITIOJTHCHUSA OIICpaInH.

[TosTOMY IpeANOYTUTENBHBIMU SIBJISIOTCS HETIPEPBIBHBIE N3MepeHus. Ho n3-3a cioxHOCTH 10-
CTyHa K MOBPEXJIEHUSM BO BpeMs paboThl 000PY0BaHUS OCYIIIECTBUTH HEMTPEPHIBHBIE U3MEPEHUS
IIPSIMBIMU METOJAMHU HE NPEJCTABIAETCS BO3MOKHBIM. B 9TOM cilydae IpUMEHSIOT KOCBEHHBIE U3~

MEpEHUS.



KocBeHHBIE N3MEPEHNS — 3TO U3MEPEHNUS, IIPU KOTOPBIX HCKOMOE 3HAUYECHUE BEIINYMHBI HAXOASATHA
OCHOBAHMH U3BECTHOW 3aBUCUMOCTH MEXAY 3TOM BEIMYMHOMN U BEJIMYUHOMU, JOCTYIIHOM JUIS U3- MEPEHUS
B mporiecce 00paboTku. KocBeHHBIE METOIbI OTIpe e IeHuUs TIOBPEKACHUH OOBIYHO BO3- MOXHBI TTOCIIE

BBIABJICHUS IIPU3HAKOB HOBpe}I(,Z[eHPII;'I.

2. DKCHepuMEHTAIbHO U3 YKcia (PYHKIMOHAIBHBIX TApaMETPOB Mpoliecca pe3aHus i napa-
METPOB (PU3UYECKHX SIBICHUH, COMyTCTBYIONINX PE3aHUIO, BBISBIISIIOT KOCBEHHBIE IMaTHOCTUYECKHE
MPU3HAKK BO3MOXHBIX U3MEHEHUN B COCTOSIHUM MHCTPYMEHTA — KPUTEPHUI COCTOSHUSA U KPUTEPUI
oTka3a. dusnueckre OCHOBBI TEXHUYECKOTO JUArHOCTUPOBAHUS 0a3upyeTcs Ha TOM, UTO IapaMeT- Phbl
BHYTPEHHUX MPOLIECCOB, MPOUCXOIALINX B paboTarolieM 00beKTe, CoAepkKaT ONpeIeIeHHbIN 00beM

MH(POPMAIMY O TEXHUYECKOM COCTOSIHUU OOBEKTA.

3. OmuCHIBAIOT CBSI3U MEX/Y KPUTEPHEM COCTOSIHUSI HHCTPYMEHTa N ¥ TMarHOCTUYECKUMU
npu3HakaMu G COCTOSIHMSI HA OCHOBAHUU MCCIIEJOBaHUIM OTOOpakeHUsI U3MEHEHUI KpUTepus co-
CTOSIHHS B ITapaMeTpax JUarHOCTHYECKUX CUTHAJIOB, IIOJy4YaeMbIX C JaTYUKOB IIpolecca. AHAIU3U-PYs
pe3yabTaThl M3MEpEeHUH Hanbosee nHGOPMATUBHBINA AMarHOCTHYECKUH pu3Hak G. [lomydator
nuarHoctuueckyro monenb h=f(G), yctanaBnuBaroIyro cBsi3b (HE BCEr/1a OJTHO3HAYHYIO) MEXKITY
KPUTEpPUEM COCTOSIHUS MHCTPYMEHTA M €0 OTOOpaKEHUEM B CUTHajlaX AMAarHOCTMYECKOI0 IIPU3Ha-Ka

(puc.9.1)

hhdon‘
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Puc. 9.1 CBs13p MCKAY KPUTCPUEM COCTOAHUSA U JUATHOCTHYCCKUM IIPU3HAKOM COCTOSAHUSA UH-

CTYMCHTA

I1o 3Tol 3aBUCUMOCTH YCTaHABJIMBAIOT 3HAYCHUC G()on JAUAarHoCTUYCCKOTO IMpHU3HAKa, COOT-

BETCTBYIOIIEE YCTAHOBJICHHOMY 3HAUCHHIO KPUTEPHUs 0TKa3a Nyon

- IpU3HAKa HapyLIeHUs pabOTOCIIOCOOHOTO COCTOSIHHSI MHCTPYMEHTA.
4. Pa3pabaTbIBalOT aIrOPUTM U IPOrpaMMHOE 00ecriedeHne KOHTPOJISI COCTOSIHUS HHCTPYMEH-TA.
[Ipu 3TOM BO3MOXHBI JjBa BapuaHTa paclio3HaBaHUsSI COCTOSIHUSI HHCTPYMEHTA!
- [10 KPUTEPHSIM COCTOSIHUSL MHCTPYMEHTA
- 110 TMarHOCTUYECKUM MTPU3HAKAM.

5. Pa3palbaThIBalOT TEXHUYECKOE 00ECIIEYeHHE CHCTEMBI KOHTPOJISI COCTOSIHUSL HHCTPYMEHTA
(puc. 9.2).

I'n0xuii Npou3BoOACTBEHHbIN MOYJIb

ny ny ny

A 4

YerpoiicTBo 1J1s1 coopa nHGOPpMALMHU OT U3-
MEpPHUTEJbHBIX YCTPOHCTB M NPUHATHA pelle-Hui 1o

pesyanaTaT KOHTPOJIst

Y CTpONCTBO pealin3aiii peuICHUN

Puc. 9.2. Ctpykrypa cpeacTB AMarHocTupoBaHus U KouTpois (MY - uamepurenbHoe ycTpoi-

CTBO).

6. BrimonHs0T }IeﬁCTBI/Iﬂ I10 pacCrio3HaBaHUIO COCTOAHUSA MHCTPYMCHTA B COOTBETCTBHH C aJIl'0-
PUTMOM KOHTPOJIA W NPUHUMAIOT YITPABJIAIOIICC PCIICHUC.



I/IHZ[I/IBI/I):[yaJIbHOC 3aJaHHue
JIL OAHOI'O U3 U3BCCTHBIX CTPOUTCIIBHBIX MAaTCPHUAJTIOB ITOCTPOUTH JUAT'HOCTUICCKYIO MOACIIb

HapyILIECHUH €ro KayecTBa.

VYcTaHoBUTH MCTOABI AMAaTrHOCTUPOBAHUA ITPOLECCA U3TOTOBJICHUA CTPOUTCIIbHBIX MaTEpra-

JIOB.

AJ'IFOpI/ITM AUArHOCTUPOBAHUA 00BEeKTa

Onpenenenvie Buaa, NpUIMHbI U MECTA HAapYLWEHWI
(noBpexpeHunit), a TakKe KpUTEPUA COCTOAHMUA
OOBER- v

Tah

ONpEAE/IEHVE RPWTEPVA GfRasa, HalpyiMEp
[OMYCKa-emMoro M3Hoca hoon

BbiABNEHWME AMArHOCTUYECKUX MPU3HAKOB COCTOSAHMUA
0bbeKTa 4

A 4

OnpeaeneHve Hanbonee MHGOPMaATUBHOIO AUATHO-
cTnyecKaro I'IInI/IQHFIKFI G: I'Inﬂ\lll-IPHMP 'I_'III/IHFHO(‘TI/ILIP-
ckon moaenu h=f(G) ; onpeaeneHme npusHaka
Hapy-weHune paboTtocnocobHocTU Goon=((hson)

00TOCIIOCOOHOCTH

v

HapyIIeHUH pa

PaspaboTka anroputma Kopronﬂ M NPOrPamMmMHOro
O0ECedeHNs

WU 20 o
NOHTPOND

Pa3pab

basza maHHBIX MO JUarHOCTHYE-
CKUM TIpU3HAaKaM W MpPU3HAKAM

BBopg npu3HaKka HapyLweHus

A

A

BbinonHeHue npouecca

v

N3meHeHMne TEKYLLEro 3Ha4YeHunA
AN-arHOCTUYECKOIo nNnpun3Haka Grex

SO
A PCTIOCTHV

KcnayaTauMOHHbIN Nepuoa AMarHocTMpoBaHP@A3KCMNyaTaLMOHHbIN Nepuoa, ANarHocTMpoBaHua

YnpasneHue




Conep:xkanue oTyera
HaumenoBanue n LCJIb MPAKTUYCCKOI'O 3aHATUSA
WuauBuayanbHOE 3aJaHUE HA IPAKTUYECKOE 3aHATHE
MGTOI[I/IKa AUAardioCTUpPOBaHuA C IPUMCHCHHUEM I[HaFHOCTH‘IGCKOﬁ MOACIIN.
Jlnarnoctuyeckas MOJEINb.
CtpyKTypa CpelCTB AMArHOCTUPOBAHMUS.

AHFOpI/ITM ANArHOCTUPOBAHUS ITPOLCCCAa U3TOTOBJICHUA CTPOUTCIIbHBIX MAaTCPUAJIOB.

N o a k~ w D oe

BriBoabl

KonTposibHbIe BONPOCHI
Kakue nmapameTpsl XapakTepu3yrOT Ka4eCTBO MPOU3BOICTBA CTPOUTEIBHBIX MaTepUaIoB?
UTto mpeAcTaBiIsieT IMarHoCTHIecKast MoIeIb?

Uro BKIIOYAeT B cedsl cpeicTBa AMATHOCTUPOBAHUS?

A wnp e

B kakoii mociie0BaTeIbHOCTH BBITIOIHSIECTCS AMATHOCTUPOBAHUS TEXHOIOTUYECKON Onepa-1iu
npoiiecca?
5. C momMomipro Kakoro MeTo/1a BO3MOXHO BBISIBUTh HAH0OJIe€ 3HAYMMYIO IPUYNHY TOSBIICHHS

nedekTa CTpOUTENbHBIX MaTepruanoB?

IIpakTnueckoe 3ansaTue Nel(

Tema 10. MopgeanpoBanue TEXHOJMOTHYECKHX TMPOLECCOB KOHTPOJSI KadecTBa HA
MaKpOypOBHe

He.]'lb paGOTbI: HU3YUYUTh METOABI MOJACIUPOBAHNA TEXHOJIOTUICCKUX IMMPOLUECCOB KOHTPOJIA Ka4Y€CTBaAHA

MaKpOYpPOBHE.

IIporpamma padoTsbl

1. TlomyuuTs OT mpenoaaBaTesst UHAUBUIYAIbHOE 3aJaHHE Ha IPAKTUYECKOE 3aHATHE.

2. W3yunTh MeTOIMYECKHE YKa3aHUS 110 BHITOIHEHUIO PAOOTHI.

3. ®opmanm3oBaTh MPOIEcC KOHTPOJISI KayecTBa Ha MAaKPOYPOBHE TPEACTABICHUS TEXHOJIOTHH
U3TOTOBJICHUS CTPOUTENbHBIX U3AEITIHM.

4. TloctpouTs rpad mporecca KOHTPOJIS TEXHOJIOTHH U3TOTOBJICHUS CTPOUTEIBHBIX U3ICITHH.
MaremaTtrueckasi MOJICIb MPOIECca KOHTPOJIS TEXHOJIOTUH H3TOTOBJICHUS! CTPOUTEIBHBIX

W3CITNH.



5. CoctaBuTb OJOK-CXEMY OIIEPATUBHOTO KOHTPOJIS TAPAMETPOB TEXHOJIOTUYECKOTO TpoIiecca.
6. OdopMuUTh OTUET, C/IENATH BBIBOJBI U TIOATOTOBUTH BHIBOIKI 110 paboTe
MeTtoauyecKkue yKazaHusi
Bu3Hec-npouecc onpenensieTcs Kak JIOTHUECKU 3aBEPIICHHAS 1[EM0YKa B3aUMOCBSI3aHHBIX U
MOBTOPSIONIUXCS BUJIOB JIEATEILHOCTH, B PE3YJIBTATe KOTOPBIX PECYPCHI MPEIIPUATHS HCIIOIB3YIOT-CSI
IS TIepepabOTKU 00beKTa ((PU3HMUECKU HITH BUPTYAIBHO) C IEJIbIO IOCTHKECHUS OIPEISIICHHBIX
M3MEPUMBIX PE3yIbTaTOB WM CO3JAHHMSI MPOTYKITUH JIJIsl YOBIETBOPEHUS BHYTPEHHUX WUJIM BHEII- HUX
norpedureneil. B kauecTBe kimeHTa OM3HEC-TIPOIIEcca MOXKET BBICTYIATh APYroi OusHec- mporecc. B
IEMOYKY OOBIYHO BXOJST ONEPALNHU, KOTOPBIC BHIIOIHSIIOTCS IO OTPEICICHHBIM OH3- HeC-TpaBHIIaM.
[Ton 6u3Hec-mpaBUIaMH MIOHUMAIOT CIIOCOOBI peanu3aiuy OuzHec-QyHKIUN B paM- Kax Ou3Hec-

IIponecca, a TakKKC XapaKTCPUCTUKHU U YCIIOBHA BBIITOJHCHUA 6I/I3HGC'Hp0HeCCa.

Monenbio Ou3HEC-TIpoIiecca Ha3pIBaeTCs ero opMaan3oBaHHoe (Tpaduieckoe, TabIMdHOE,
TEKCTOBOE, CAMBOJIBHOE) OIHMCAHKE, OTPAXKAIOIIEE PEaIbHO CYIIECTBYIONIYIO UM PEANOIaraeMyro
JeSITeIbHOCTD MPEeaIpUATH. MoJelb, KaK MPaBUIIO, COJIEPKHUT CICAYIONINC CBeIeHHsI 0 Ou3Hec-

npouecce:

e Ha0op COCTABJISAIOUINX MPOIECC MIaroB — OusHec-(QyHKINH;

® [IOPSIIOK BBIMOJIHEHUS OM3HEC-PYHKIINIA;

e MeXaHU3Mbl KOHTPOJIS U YIPaBJIeHUs B paMKax OM3Hec-Ipoliecca;

® UCHOJHUTENEH KaX 01 On3Hec-QyHKIUY;

e  BXOJMIUE JOKYMEHTbHI/MH()OPMAIIUIO, UCXOASIINE JOKYMEHThI/HH(OPMAIIHIO;

® pecypchl, HEOOXOUMBIE [T BBIOJIHEHHS KaX /101 On3Hec-(hyHKINHY;

® JIOKYMEHTAINI0/yCIOBUS, PErIaMEHTHPYIOLIUE BBIMOIHEHUE KaX /1011 OM3Hec-(QyHKINH;
® [1apaMeTphl, XapaKTEPU3YyIOIINE BbINOIHEHHE OM3HEC-PYHKIINI U ITpoLecca B LEJIOM.

ITpu nocTpoeHnr U 0TOOpaKEHUHU MOAEIe OM3HeC-IIPOIECCOB, OCHOBHBIMU M3 KOTOPBIX SIB-
JSA0TCS PYHKIIMOHAIBHBIA M 00bEKTHO-OPUEHTHPOBAaHHBIN. B (DyHKIIMOHAIEHOM MOIX0/1€ TJIaBHBIM
CTPYKTYPOOOPA3yIONTUM 3JIEMEHTOM sIBIsieTCst GyHKIHS (Ou3Hec-QyHKINS, IEHCTBHE, ONepalus), 1
CHCTEMa IPEe/ICTAaBISETCS B BUI€ HEPAPXHUH B3aUMOCBsI3aHHBIX QyHKIHH. [Ipr 060beKTHO-
OPHEHTUPOBAHHOM IOAX0/IE CUCTEMa pa30uBaeTcs Ha HAOOP 0OBEKTOB, COOTBETCTBYIOIUX 00BEK- TaM

peasbHOro MHpa U B3aUMOJICHCTBYIOIIUX MEX 1y OO0 MOCpeICTBOM MOCHIIKH COOOIIEHUH.



Bbusnec-pyHkuus npencrapiser codbol crienuduaeckuii TUI paboThl (OTepaIyii, 1ei- CTBUM ),
BBINOJIHAEMON Ha/l IPOAYKTaMU WM yCIYTaMu 10 Mepe UX MPOJBMKEHHUS B Ou3Hec- npouecce. Kak
MPaBUIIO0, OM3HEC-PYHKIIUN ONPEACIISIOTCS CaMOl OPraHU3aMOHHON CTPYKTYPO KOMITAaHUH, HaunHas ¢
(GyHKUIMH BBICHIETO PYKOBOJICTBA Yepe3 (PYHKLUU YIPABICHUS CPEAHErO U HIXKHETO YPOBHS U
3aKaH4YMBas PyHKIMSIMU, BO3JIOKEHHBIMHU Ha IIPOU3BOJCTBEHHBIN NepcoHan. OyHKINOHAIBHBIN OAX0]
B MOJICJIMPOBAHUH OM3HEC-TIPOIIECCOB CBOAUTCS K IIOCTPOCHHUIO CXEMBI OM3HEC-TIPOIIecca B BHJIE
MOCTIeI0BATENbHOCTH OM3HEC-(QYHKINHN, C KOTOPBIMH CBSI3aHBI MAaTepH- aTbHBIC U HHPOPMALMOHHBIE
00BEKTHI, UCIOJIb3yEMbIE PECYPCHI, OpraHU3allMOHHbIE €AUHULBI U T. 1. [IpenmyiiectBom
(YHKIMOHAIBHOTO MOAX0/a SIBJISETCS HATrJISAHOCTD [IOCIIeI0BATEIbHOCTH U JIOTUKHU Ollepaluii B Ou3Hec-

nmponeccax KOMIIaHUH, a HEJOCTATKOM — HEKOTOpasi Cy6’I)eKTI/IBHOCTI) BACTAJIN3alluH onepaunﬁ.

BaxHbpIM OHATHEM JIF000T0 METO/1a MOJIETTUPOBAHNUS OU3HEC-TIPOLIECCOB SBISIOTCS CBA3M (KaK
IIPAaBUJIO, B Irpa)UeCcKUX HOTALMAX UX U300pakatoT B BUJIE CTPeIIOK). CBsI3M CIyKaT AJIs ONU-CaHUs
B3aMMOOTHOLIEHUH 00bEKTOB U/WiK Ou3Hec-QyHKIMMA Apyr ¢ ApyroM. K dnciny Takux B3au-
MOOTHOILIEHUH MOT'YT OTHOCUTBCS: IIOCJIEI0BATEIbHOCTD BBIITOJIHEHUSI BO BPEMEHH, CBSI3b C IIOMO- IbIO

IIOTOKa I/IH(l)OpMaLII/II/I, HCIIOJIb30BAHUC JPYIrUM 00BEKTOM U T.O.

Mogenu Ou3Hec-poLeccOB NPUMEHSIOTCS MPEIIPUATUAMU VI PA3IMYHBIX LIeJIeH, 4To
orpeJiesiAeT TUIl pa3padaTsiBaeMoit Mojienu. I'padpuyeckast Mmoaesb OH3HEC-TIpoliecca B BUJE
HarJIsiJHOM, OOLIETIOHATHON JUarpaMMbl MOKET CITYKUTh 11 00Y4E€HHS HOBBIX COTPYAHHKOB MX
JOJKHOCTHBIM 0013aHHOCTSIM, COTJIACOBAHMS IEUCTBUN MEX]ly CTPYKTYPHBIMU €IMHULIAMU KOMIIa-HUH,
no00pa WK pa3paboTKH KOMIOHEHTOB MH(POPMAIIMOHHON CUCTEMBI U T. 1. OnHcaHue ¢ M0- MOIIbIO
MoJIeJIel TAKOT0 THIA CYIIECTBYIOIUX U IIEJEBBIX OM3HEC-TIPOLIECCOB MCIIOIB3YETCs Al ONTUMH3AIUU
1 COBEpPIIIEHCTBOBAHUS AESITEIbHOCTH KOMITAHUH ITYyTEM YCTPaHEHUs Y3KUX MECT, JyOIUpOBaHUs

¢byskuil u npoy. UMUTALMOHHBIE MO e IH OU3HEC-TIPOIIECCOB MO3BOJIAIOT OIle-

HUTb UX 3((HEKTUBHOCTh U TIOCMOTPETh, KaK Oy/IeT BBIMOIHATHCS MPOLIECC C BXOJHBIMU JaHHBIMU, HE
BCTPEUaBLIMMUCH /10 CUX IOp B peanbHOU padoTte npennpustus. Ucnosnsemble Mogeau Ou3- Hec-
MIPOLIECCOB MOT'YT OBIThH 3aIlyIIEHbI Ha CHIEIUAIILHOM MPOTPaMMHOM OOECIIEUEeHUH AJIs aBTOMA-TU3aLUN

nmponecca HENOCPEACTBECHHO 110 MOJICIIN.
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Puc. 10.1. [Tpumep onucanusi OuzHec-mpoIecca B BUje OJI0K-CXEMBI
OcHOBHOI1 3a1a4eii IPU MO/IeJTUPOBAHUM OU3HEC-TIPOLIECCOB SIBISIETCS OMMCAHUE CYIIe-

CTBYIOIIMX B HEH MPOLIECCOB C LEJIBIO MOCTPOSHUSI UX MOJIeNIEN «Kak ecTby. [l 3Toro Heo0xoaumMo

coOpaTh BCIO TOCTYIHYIO WHPOPMAIIHIO O TpoIecce, KOTOPOH B IOJHOW Mepe, Kak MPaBHIIO, Blia- JACIOT
TOJIBKO COTPYAHUKH KOMITAHUH, HEITOCPCIACTBECHHO SaﬂeﬁCTBOBaHHBIe B BBITTOJJHCHHHU ITPOIEC-Ca. Takum
o0pa3oM, BO3HMKAaeT HEOOXOJUMOCTh  TOJPOOHOTO  OmMpoca  (UHMEPB8bIOUPOBAHUs)  BCEX

3aJIeliCTBOBaHHBIX B 6H3Hec-npouecce COTPYAHUKOB. CnenyeT MNOAYCPKHYTh, YTO HECJbL3d OI'paHUYH-



BaTbCs CBEJCHHUSMH O Ipoliecce, MPEIOCTaBISEMbIMH PYKOBOJUTENIEM IOAPA3JCICHUS U MEHEIKe-
pamu. OOBIYHO TOJBKO Oecena ¢ COTPYIHHKOM, HEMOCPEICTBEHHO OCYHISCTBISIOMIMM JEHCTBUS B
paMKax ONHCHIBAEMOTo OM3HEC-TIpollecca, NAeT aJCKBATHOE IPEICTaBICHHE O TOM, Kak (DyHKIHO-

HUPYET MPOIIeCcC B PEaIbHOCTH.

[Tocne ompenenenust pe3yiabTaTa CleAyeT pa3o0paTbCs C MOCIEAOBATEIBHOCTHIO JCHCTBUMA,
cocTaBisifoLIMX Mpouecc. [locnenoBaTenbHOCTh ACUCTBUI MOJENUPYETCS Ha pa3HbBIX YPOBHAX ab-
cTtpakuuu. Ha camoM BepXHEM ypOBHE IOKa3blBalOT TOJBKO HauboJjiee BaKHbIE IIAard Ipoliecca
(0O6biyHO HE Oosiee necsATH). 3aTeM HPOU3BOIAUTCS JAEKOMIIO3UIUS Ka)KJOTO M3 BBICOKOYPOBHEBBIX
aroB (noonpoyeccos). I'myOuHa qeKOMIO3UIMH ONPEAETSeTCs CI0XKHOCTBIO Tpoliecca U Tpe- Oyemoi
CTENEHbI0 JeTanu3auuu. s Toro 4roObl MOIYYUTHh JEHCTBUTENBHO IOJHOE IpPEJACTaBie- HUE O
Ou3Hec-Tpolecce, HAaa0 MPOM3BECTH JIEKOMIIO3UIMIO JI0 aTOMApHBIX OW3HeC-QYHKIUH — XO- POIIO
MOHATHBIX AJIEMEHTApHBIX JeUCTBUN (OTHEIbHBIX omepaiuii B [1O uay BBIMOIHSAEMBIX YENIO- BEKOM),

KOTOPBIC HCT CMBICJIA pACKIIaIbIBATh Ha COCTABJIAIOIIHC.

Metoa SADT npencrasisier co00il COBOKYITHOCTh NMPABUJ U IPOLEAYP, IPEIHA3HAYEHHbBIX IS
ocTpoeHus YHKITMOHATHLHOW MOJIEIH 00BhEKTa KaKOW-THO0 MpeaAMETHON obmacTr. DyHKIIMO- HATbHAS
Mozenb SADT oTtoOpaxkaeT pyHKIIMOHAIBHYIO CTPYKTYPY OOBEKTa, T.€. MPOU3BOJIUMBIC UM JCHCTBUS U
CBSI3U MEXIY 3TUMHU JAeUCTBUAMH. OCHOBHBIE 3JIEMEHTHI 3TOTO METOJla OCHOBBIBAIOTCS HA CIEAYIOIIUX

KOHIICIIITUAX .

* 'padmueckoe mpeacraBieHue Ogo4uHOrOo MojenupoBanus. ['paduka OmoxoB u ayr SADT-
auarpaMmbl oToOpakaeT (DyHKIMIO B BHJe OJIoKa, a MHTepQeichl BX0Ja/BBIXOJa IMPEICTABISIOTCS
JyramMu, COOTBETCTBEHHO BXOJIAIIMMU B OJIOK U BBIXOISAIIMMU U3 Hero. B3anMoneiicTBre 6J10KOB IpyT €
JPYrOM OMMCHIBAETCS MOCPEICTBOM HHTEP(ENCHBIX IYyT, BhIpaXarolMX "orpaHuyeHus'", KO- TOphIE, B
CBOIO OYEpE/Ib, ONPENIEISIIOT KOTJa U KaKuM 00pa3oM (DYHKIIMHU BBIMOIHSIOTCS U YIPaBIIA-IOTCA.

* Ctporocte U TOYHOCTb. Bbimonnenue npaBwii SADT TpeOyer AOCTaTO4HOM CTPOrocTH U

TOYHOCTH, HC HAKJIaJIbIBasl B TO K€ BPEMA YPC3MCPHLBIX OTpaHI/I‘{CHI/Iﬁ Ha JEMCTBUS aHAIUTHKA. Hpa-

Buia SADT BkiIO4aroT: OrpaHHYeHHE KOJIMYECTBa OJIOKOB Ha KaXKJIOM YPOBHE JAEKOMIO3HMIUHU (TIPaBHIIO
3-6 OJIOKOB — OrpaHUYEHUE MOIIHOCTH KPATKOCPOYHOW MNaMsITH YeJOBEKa), CBA3HOCTb JUarpaMm
(Homepa OJIOKOB), YHUKaJIbHOCTH METOK M HAMMEHOBAHUN (OTCYTCTBHE IOBTOPSIOIIMXCS HMEH),
CHUHTAaKCUYECKHe INpaBuia s rpa@uku (OJOKOB U Iyr), pasielieHue BXOJOB M yMHpaBlieHUH (IIpaBHIIO

oTpe/IeJICHUs] POJTU JAaHHBIX ).



* OrgeneHye opraHuzanu OT (YHKLHHU, T.€. UCKIIOUEHHE BIMSHUSA aJIMUHHCTPATUBHOU
CTPYKTYpbI OpraHu3anuy Ha (YHKIIMOHAIBEHYIO MOJIEIb.

Pesyneratrom mpumenenuss metoga SADT sBisiercss Moaenb, KOTOpas COCTOMT W3 JTHArpaMm,
(GparMeHTOB TEKCTOB M IJIOCCapus, MMEIOIIMX CCBUIKM Jpyr Ha jApyra. JlmarpamMmbl — TJaBHbIE
KOMIIOHEHTBI MOJIENH, Bce (PYHKIMM OpraHM3aLUU U MHTep(delchl Ha HUX NPEeACTaBIECHbl Kak OJOKH U
JIYyTH COOTBETCTBEHHO. MECTO COEIMHEHHUs Iyrd ¢ OJIOKOM ompezenseT TUn uHTepdeiica. Ympas-
nsromas uHQopMarus BXOIUT B OJIOK CBEpXY, B TO BpeMs Kak BXoJHas MHQOpMaLus, KOTOpas MOA-
Bepraercs o0paboTKe, IOKa3aHa C JIEBOM CTOPOHBI 0JI0Ka, a pe3ybTaThl (BbIXOJ]) MOKa3aHbl C IIpa- BOH

CTOPOHBI. MexaHu3Mm (‘ICJ’IOBCK WM aBTOMATU3HUPOBAHHAA CI/ICTeMa), KOTOpBIfI OCYIICCTBJIACT

YnpaBneHue

Exon DYHKUMA Brixon

AD

MexaHuam
OTepalyio, MPEACTABIAETCS AYTOM, BXOAIIEH B OJIOK CHU3Y.

Puc. 10.2. O0miee npeacraBienue Gu3Hec-mporecca
Opnuoit U3 Hanboee BaxHBIX ocoOeHHOCTell Meroma SADT gBisercs mOCTENEHHOE BBEJE- HAE

BCe OOJIBIINX ypOBHGfI ACTaJIn3aluu 1o MEpe CO3AaHUA IUuarpamMmm, 0T06pa>1<a101m/1x MOACIIb.

Kaxnaprii kommoneHT SADT-Moenn MOXeT OBITh JCKOMITO3UPOBAH Ha JPYrod JHarpamme.

Kaxnas nuarpamma wiIrocTpupyeT "BHyTpeHHee cTpoeHue" 010Ka Ha POAUTENbCKOM TuarpaMMe.
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Puc. 10.3. JlekoMmo3uIus mpoiiecca.

[Mocrpoenre SADT-Mo/enn 3aKIF04aETCsI B BBIMTOJHEHUH CIICAYIOIINX JICHCTBHIA:
* coop uHpOopManK 00 0OBEKTE, OTIPEICTICHUE €T0 TPAHUIL;
* ONpeICTICHHE TICJTU U TOYKH 3PEHUS MOJICIIH;
* MOCTPOEHUE, 0000IIEHNE U JEKOMITO3HIIUS TUATPaAMM;

®* KpUTHUYCCKAA OLCHKA, pCUCH3UPOBAHNEC U KOMMECHTUPOBAHUC.



[TocTpoenue auarpaMM HAuMHAETCA C TPEACTABICHHUS BCEW CHUCTEMBI B BHUJE MNPOCTEUIIETO
KOMIIOHEHTa — OJHOTO OJOKa M Iyr, u300paxkaroImux HHTepdercs ¢ (QyHKIUSAMH BHE CHUCTEMBI.
[TockONbKY €IMHCTBEHHBIM OJIOK OTpaXkaeT CHUCTEMY KaK €JUHOE IIeJoe, MMs, YKa3aHHOe B OJIOKe,
SBJIAETCS OOIIUM. DTO BEPHO U U UHTEPPEIHCHBIX AYT — OHU TAaK)K€ COOTBETCTBYIOT IIOJHOMY Habopy

BHCIIHUX HHTep(l)eﬁCOB CHCTEMBI B LICJIOM.

3aTem OJIOK, KOTOPBIMA MPEACTaBIIIECT CUCTEMY B KaUe€CTBE €IMHOI0 MOJYJISA, JETAIU3UPyeTCs Ha
JIpyroil nuarpaMMe C IMOMOIIBI0 HECKOJBKUX OJIOKOB, COCIMHEHHBIX HHTEPPEHCHBIMU JyramMu. ODTH
OJIOKM OIpeNeslOT OCHOBHBIC MOAGYHKIIMN UCXOAHONW (GyHKIMU. [laHHAs NEKOMMO3UIIMS Bbl- SBIISET
MOJIHBIN HAOOp moadYHKIUH, KaXKaasi U3 KOTOPBIX MTOKa3aHa Kak OJIOK, TPaHMIIbI KOTOPOTO OINpeaeIeHbI
uHTepdeiicHpIMu ayramu. Kaknas n3 3Tux moadyHKIUHA MOKET OBITh IEKOMITO3UPO- BaHA TMOJOOHBIM

00pa3oM B LeJsiX OOJbIIeH AeTaIn3alnu.

Bo Bcex crnydasax kaxaast moAQyHKIUS MOKET COJEP>KaTh TOIBKO TE€ JIEMEHTHI, KOTOPBIE BXOISAT
B HCX0/HYIO (pyHKIHIO. KpoMme Toro, Mojiesib He MOXKET OIYCTHTh KaKHe-TM0O 3JIEMEHTHI, T.€., KaK Yke
OTMEYAJIOCh, POJUTEIBCKUI OJIOK U ero mHTepeichl o0ecneunBarOT KOHTEKCT. K HeMy Hennb3s HUYEro

100aBUTh, M U3 HETO HE MOXKET OBITh HUUETO YAAJICHO.

Mopnens SADT mnpencraBisieT coOoi ceprio Juarpamm ¢ COMPOBOIUTENBHON JTOKYMEHTAlLU- €H,
pa30UBAIOLINX CIOKHBIM OOBEKT Ha COCTaBHBIE YACTHU, KOTOpPbIE M300pakeHbI B BUjaE OJokoB. Jleranu
KaXXJIOTO M3 OCHOBHBIX OJIOKOB MOKa3aHbl B BHUJIE OJIOKOB Ha JAPYrux auarpammax. Kaxxmgas neranbHas
JUarpaMMa SIBJISIETCS JIEKOMIO3UIIMen OJIoKa W3 JuarpaMMbl MpeaslayIiero ypoas. Ha kaxmgom mrare
JIEKOMIIO3HUIIMK AMarpaMMa TpeIbIIyIIero YPOBHs HAa3bIBAETCS POJIUTENbCKOW A Oojee AeTaabHOM

AuarpaMmbl.

Ha SADT-nuarpamMmmax He yka3aHbl SIBHO HH IIOCJIEIOBATE€IbHOCTb, HU BpeMsa. OO0-paTHbIE
CBSI3M, UTEPALIUU, TPOAOIIKAIOIIMECS POLECCHl U MepeKphIBatoyecs (o BpeMeHU) PYHKIIMU MOTYT
ObITh M300pa’keHbl C MOMOIIBIO Ayr. OOpaTHble CBS3M MOTYT BBICTYNAThb B BHJE KOMMEHTapHEB,

3aMEYaHui, UCIIPABIICHUM U T.J.

IIpumep BeINOJIHeHHs PadoThl. OnMcaHue NpeAMeTHOH 00J1acTH
Br1 paboTtaete B pupme, 3aHUMarOIEHCs TPOM3BOACTBOM CTPOUTENBHBIX U3/IeNIU (TOBApOB) IO 3a-

Ka3aM.

I[CHTCJ'ILHOCTL Bameii (I)I/IpMBI OpraHn30BaHa CJICAYIOIUM 06pa30M: CKJIaJ] MOJIy4acT TOBAp MOJ

KOHKPETHBIN 3aKa3, T.€. IPU NMPHUEMeE 3aKa3a OT KIMEHTA OMPEesIeTCs] BU HEOOXOAMMON MPOIYK- UK



Y CPOK JIOCTaBKH Ha ckiajl. Takoi crocob mpuema 3aka30B XapaKTepeH isi HeOONbIHUX (PUPM,KOTOPHIS

XOTAT U30€KaTh 3aTOBApUBaHM CKiIaJda U MMpoaaBaThb HanOoJee COBpPCMCHHBIC TOBApPHI. B CHUJIYy JaHHOI'O

00CTOSTENBCTBA TPEOYETCs HE TONBKO (POPMUPOBAHKE 3aKa3a KOHTPAKTA U CUeTa KJIMEHTa, HO

(bOpMI/IpOBaHI/IC 3asABKU JJIs1 JOCTAaBKH COOTBETCTBYIOIIMX TOBAPOB HA CKJIAd.

Ha ocHoBanmnu IMPUBCACHHOI'O OITMCAaHUA HpG,I[MCTHOﬁ O6J'IaCTI/I, HCIIOJIB3YA METOAOJIOIUIO

SADT, MO>XHO TIOCTPOUTH CIEAYIOIIYIO (DYHKITMOHATBLHYIO MOJIEIb, OIIMCHIBAIOIYI0 OCHOBHBIE

OWM3HEC — MPOIIECCHI.

JaE0HOIATEHEAL H
HOpMATHEE)-METOINTECELE

TOEYMEHTAIET
BrnomETs

. IAEAIE ETHEHTOS

3AEAIEL

ETHEHTOS

CoTpyEEE Tporpasmsens B
’ TERHHIECE D
DERCTIEYEsRE
[Teme: PrapaSoTsn EHSOpMATNOSEEIE CHOTSEHN

To=Ea ipessy: PYEOS0IETEIE HHpME

Puc. 10.4. OcHoBHOI1 npotiecc
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Puc. 10.7. OdopmiieHne 3aka3a ¢ UCIIOIB30BaHUEM 0CO00H TEXHOJIOTHU

NumBuayanbHoe 3a1anue
JIJ1 OTHOTO M3 XOPOUIO U3BECTHBIX CTYAEHTY (110 pe3yabTaTaM MPOXO0KIEHUS MPAKTUKH )

IMPOLECCOB MPOU3BOACTBA CTPOUTCIIBHBIX MATCPHUAJTIOB ITOCTPOUTHE MOACIIb 6H3HCC'HPOH€CC&.

YCcTaHOBUTH (l)aKTopBI " MapaMeTpbl KOHTPOJIA ITponecca ¢ IPpUMEHCHUEM MOJICIIN Ou3HecC-

mpornecca.

Conep:xxanue oT4yera
HaumenoBanue n LECJIb MPAKTUYCCKOI'O 3aHATUA
NuauBuayanbHOe 3aJaHE HA MPAKTUYECKOE 3aHATHE
OCHOBHBIE CBEJICHHS O OM3HEC-MOJICITNPOBAHUH.
Bnok-cxema Ou3Hec-Tporiecca u KOHTPOJIMPYEMBIE TapaMeTpHhI.

Jlekomno3unus 6u3Hec-mpolecca ¢ npuMeHeHrneM merogonorud SADT.

2 A

BriBoabl
KoHnTpoJsbHbIE BONpPOCHI
1. Yrto moHMMAIOT 1O OU3HEC-TIPOIIecCOM?

2. Yto BKIIIOYAIOT B OM3HEC-TIpaBmIIa?



© ®© N o

Kakue cBenenus oTpakaroT B MOJIeM OU3HEC-Tiporiecca’?

Kakwue Busipl Mozieneii Ou3Hec-IpoLEecCOB U3BECTHBI?

B ueM oTiimune GyHKIIMOHAILHOTO U 00bEKTHO-OPUEHTUPOBAHHOTO METO/1a OTPAKEHHUS OU3-HeC-
Mpo1ECcCOB?

Kaxkue cBenenus o nporiecce orpaxaeT OusHec-GyHKIHs?

Kakwue Bubl rpaduueckux Moiesei Ou3Hec-mpo1eccoB BaM U3BECTHBI?

B uem ocHoBHas cytb metoga SCAD?

Kakwue cBeneHust oTpaskeHbl Ha TpadudecKoil MoIeTu OU3HeC-TIpoIiecca KOHTPOJIS Ka4eCcTBa B

CTpouTeNbCTBa?

IIpakTuyeckoe 3ansitue Nell

Tema 11. MoaesnpoBaHue npouecca TeXHMYECKOH IKCIEPTU3bI CTPOUTEIbHBIX COOPYKEeHU I

Heﬂb paﬁoTbI: HU3YyUUTh METOJAbI MOACITIUPOBAHUS ITPOLIECCA TEXHUYECKOM OKCIICPTHU3bI CTPOUTCIIb-HBIX

COOPYKEHHII.
IIporpamma padoTsbl

1. TMomy4wTb OT mpemnoaBaTess HHANBUIYaIbHOE 331aHNE Ha IPAKTUIECKOE 3aHATHE HA TIPO-
BE/ICHHE TEXHUYECKOM IKCIIEPTU3bI 00BEKTa CTPOUTEIHCTBA.

2. W3yunTh MeTOIMYECKHE YKa3aHUs 110 BHITOIHEHUIO PAOOTHI.

3. dopmanuzoBaTh MPOIEcC KOHTPOIIS KauyecTBa HA MAKpPOYPOBHE MPE/ICTABICHUS TEXHOJIOTUN
W3TOTOBIICHHUS CTPOUTEIBHBIX M3ICIIHA.

4. TlocTpouTh aNrOpUTM MPOBEICHHS TEXHUUECKOH SKCIEPTU3bI CTPOUTENIBHBIX COOPYXEHUN

5. CocrtaButh HH(OPMALMOHHOE OOECTIEUEHNE KOHTPOJIS U U3MEPEHUH.

6. OdopMuUTH OTUET, C/IETATH BBIBOJBI U TIOATOTOBUTH BHIBOAKI 11O paboTe

MeToauuecKkue YKazaHnusl

MHoroaeTHIS IMOBTOPACMOCTD aBapI/II\/'I C OAVMHAKOBBIMH IIPpUYNHAMU YKA3bIBACT Ha Heo0Xo-

JUMOCTb U3y4eHHUs (PaKTOPOB, MPUBOIAIINX K aBAPUITHOMY COCTOSIHUIO U OOPYILIEHUIO 3JaHUI U

COOpPYKEHHMIT; Ha HE0OXOUMOCTh UX IIYOOKOI0 aHalln3a, cucTeMaTu3auu u 3¢p¢GHeKTUBHON paboThI

CYIIECTBYIOIEH CUCTEMBI YIIPaBIeHHUs O€3011aCHOCThIO. AHAJIN3 PUCKOB U IPUYUH aBapHii B IIPO-

MBINIJICHHBIX 3JaHUAX U COOPYKCHUAX MTOKA3bIBACT, YTO B OCHOBHOM OHH IMPOUCXOJAT B 3AAHUAX U

COOPYKECHUAX, paHEC HEC MMOABEPTABIINXCS O6CJ'I€}10BaHI/II-O TEXHUYCCKOTO COCTOSAHUA U OKCIICPTU3EC

MIPOMBIIIIJIEHHON 0€30MacHOCTH, WJIU MPU HECOOTI0EHUH CPOKOB OUepeIHOM aKcnepTH3bl. B cBs3uc



3TUM oco0o0e 3HaueHue npruodpeTaeTt mpodieMa MpeaynpexaeHUs BOSHUKHOBEHUS aBapUITHBIX
cUTyalnuid 1 000CHOBAaHHOCTh BHIOOPA KOMILIEKCA HHKEHEPHBIX MEPONIPUATHIA IO UX PEAOTBpalle-
Huto. KoHTpoub (IpoBeieHEe SKCIIEPTU3bl) TEXHUYECKOTO COCTOSIHUS HECYIIUX KOHCTPYKLIUN JI0JI- )KE€H
HOCHUTb CUCTEMATHUECKUN XapakTep 1 0a3upoBaThCs Ha MPOIEAYypax BBIABICHUS COOTBETCTBUS
(haKTUYECKOM MPOUYHOCTH, )KECTKOCTH M YCTOWYMBOCTU KOHCTPYKTUBHBIX 3JIEMEHTOB HOPMATUBHBIM

TpeOOBaHUSIM.

Haubonee BepoATHBIMY IPUUMHAMYU aBApPUU SBIISIOTCS:
OTCYTCTBHE MHCTPYKILIMH MO SKCILTyaTalluu, EPEIUIAaHUPOBKE U PEMOHTY CTPOUTEIbHBIX

KOHCTPYKIUK KOHKPETHOTO 3/IJaHUS C YI€TOM CIICIU(DUKU ¥ YCIOBUH IKCIUTyaTallMd JAaHHOTO 3/1a-HHUS,

O0TKa3 OT BTOPOCTCIICHHBIX pa60T (YTeHJ'IeHI/Ie, TUAPOU30JALNHA, aHTUKOPPO3UOHHOC HOKpr'TI/Ie)

" PC3KUM CHMIKCHUCM HX KAaUCCTBaA,

HErpaMOTHAad U HCIIPAaBUJIbHAA OKCILTyaTallud HECYIIHUX CTPOUTCIIbHBIX KOHCTPYKHHﬁ;

HErpaMOTHOE YCHUJICHUE HECYIIIMX CTPOUTENIBHBIX KOHCTPYKIIMIA;

HECKOMIIJICKTHOCTDb HpOGKTHOfI, pa60qel71 1 TEXHUYECKOM AOKYMCHTAaIUU (I/ICXOI[HLIX ucpTe-

e, pe3yJabTaTOB U3bICKAHUN U PACUETOB) Ha OOBEKT;

aTMocQepHbIe BO3JICHCTBHS, HE IPEAYCMOTPEHHBIMHU IPOEKTOM;

OCTaHOBKa 00beKTa 0e3 HaJyIeKalle KoOHCcepBalliy;

OTCYTCTBHUC OXpPaHbI 1 pa3rpa6neHI/Ie 00BeKTa (I/I KakK CJICACTBHUC - TIOBPCKACHUC HECYIIUX

KOHCTPYKLUH);

HECBOCBPCMCHHBLIC BBISIBJICHUC HapymeHI/II\/JI B XOJ€ CTPOUTECIILCTBA.

HenocraTouHblii 1 NOBEPXHOCTHBIA aHAIU3 MPUYHMH CBEPIIUBLIMXCS TpareJuil 4acTo MPUBO-IUT
K TUPAKUPOBAHUIO OIIMOOK MPOEKTUPOBAHUS, CTPOUTENBCTBA U AKCITyaTaluu. bonbmoil nmpo- 0iaemoit
SBJISETCS U TO, YTO OOJIBIIMHCTBO MPENNPHUITUIA MPENNOUYUTaeT OCTaBIsATh HH(OpPMaLMIO B TailHe. JTo
HE J]aeT BO3MOXKHOCTHU cOOMpaTh BCE CBEACHUS JUIS BeACHUS OQUIMAIbHOM CTaTHCTUKH, aHAJIU3a
peaJIbHBIX NPUUYMH KPYIHBIX aBapuil M NPHUHSITHSA PELIEHUH N0 UX npeaoTBpamieHuto. Ha ocHoBanumn
UMEIOIINXCS CBEACHUH (MCKIIOUUTEIBHO U3 CPEJICTB MacCOBOM MH(OpMAaIK) BeAETCS CTaTUCTHKA. Tak,
aHaNMM3 TPUYUH aBapuii, npomsomenmux B 2010 romy [9], mokaszam, 4To B pe3ylib- TaTe€ OIIUOOK

MPOEKTUPOBaHUS Tpon3onwio 3, 5 % aBapwii; HapylmIeHHUH BO BpeMsl CTPOUTEIHCTBA

- 10,6 %; HenpaBuibHOM Skcmmyatanmuu - 11,6 %; Hapymenuilt npu nposenenun pador - 17,3 %;



npupoHbIX dakTopoB - 19,6 %; aBapuiiHoro u Berxoro coctostHus - 20,6 %, B OCTambHBIX Cy4asx
MIPUYMHBI HE HA3BaHBI.

Jis 5PexTUBHOM NUArHOCTUKUA COCTOSIHHUSI TPOMBIIUICHHBIX 3JIaHUH W COOpYyXKeHuil oOpa-
TUMCS K CUCTEeMHOMY noaxoay. OH Mpu HCCIEI0BaHUU CIOKHBIX CTPOUTEIbHBIX KOHCTPYKLIUN HO- CUT
KOMIUICKCHBIA XapakTep (O3HauaeT y4€T BCEX B3aMMOCBS3CH, M3YYCHHE OTICIBHBIX CTPYKTYpP- HBIX
qyacTel, BBIBICHHE POJIM KaXIOW M3 HUX B 00meM mpoiecce (YHKIMOHUPOBAHUS CHUCTEMBI H,
HAao0OpOT, BBIABICHUE BO3JCHCTBUS CUCTEMBl B IIEJIOM Ha OTAeNbHble €€ 31eMeHTbl). OOBEKT Huc-
cienoBaHusl (KOHCTPYKLHS WM COOPY)KEHHE) paccMaTpUBAaeTCs KaK CIIOKHAasg CHUCTEMa CO BCEMU
HEOOXOMMBIMH TIPU3HAKAMU: HAIMYUE TMOJCHCTEM (JIEMEHTOB), OOBCIMHEHHBIX CBS3SMH, a TaKKe
BBITIOJTHEHUE YCJIOBUS IIEJIOCTHOCTH (yHKIMOHUpOBaHMA. [loaToMy mpu 0OCIeIOBaHUU HYKHO
CTPEMUTHCS BBISIBUTH M OLEHUTH B3aUMOJCHUCTBUE BCeX ee dacTed M o0beAUHUTh uX. CHCTEMHBIH
MOJIXO/JI TIO3BOJISIET YMEHBIIUTh WU J1aXKe WCKIIOYUTH HEOMPEIeIEHHOCTh, CBOMCTBEHHYIO U3ydae- MOI
mpo0yieMe, PeKOHCTPYHUPOBATh €€ B MOJICTISX, OTBEYAIOIINX IICJISIM HCCIICIOBAHUS; BBISIBISTh OOBEKTHI,
CBOWMCTBA M CBSI3U MCCIEAYEMOW CHCTEMBI C YI€TOM B3aWMHOTO BIIMSIHHSI BHEIIHEH Cpelbl. B CIIOKHBIX
CHUCTeMax, K KOTOPBIM OTHOCSTCS KapKachl 3JaHMiA, OTAEIbHbIE YacTH (TMOJCHUCTEMbI) CHCTEMBI
HACTOJBKO CHUJIBHO B3aMMOCBSI3aHBI MEXAY COOOW MHOXECTBOM MPSMBIX UM OOpaTHBIX CBs- 3€il, 4TO
M3MEHEHUE OJIHOM M3 HUX YacTO BENET K 3HAYUTEIIbHBIM M3MEHEHUsM B JIpyrux ee ua- ctax [10...12].
31ech U BO3HHUKAET HEOOXOIMMOCTh OIEHKH M aHaJIM3a CHUCTEMbI KaK IIEJIOCTHOHM, TO €CTh C TO3UIUI
CHUCTEMHOTO MoAX0/1a (Ka)IbIi JIEMEHT OMHCHIBAETCS HE KaK TAKOBOM, a C YUETOM €ro MecTa B I[EJIOM).

HpI/I HCCIIEAOBAHUM CIIOKHBIX CUCTEM TaKO# IMOAX0J - 3TO:

KOHICHTpAUd BHUMAHUA Ha HEJIOCTHOCTU CTPYKTYPhIL 06I>eKTa;

B3aMMO3aBHUCHUMOCTh YacTeil 00beKTa, pabOTAIOIINX pay OJHOH LIETH;
OpHUEHTAIIM YIIpaBIeHUs (aHAIN3a) Ha KOHEYHBIC PE3YJIbTaThl JESTEILHOCTH, B YCIOBHUIXOBICTPO

MEHSIOILECS BHEIIIHEN CPEBI.

HMMeHHO Takol MOAX0 II03BOJISET p8.306paTLCSI B CBA3AX MCKAY OTACIIbHBIMU (I)aKTaMI/I HHa

00J1e€ BHICOKOM YPOBHE OCYIIECTBIISATh UCCIEAOBAHMUS.

A ¢ mo3unMi TEOpUM CHUCTEM pa3pylIeHHe JII000H CUCTEMBI (CTPOUTEIBHON KOHCTPYKIIUH)
MOKHO paccMaTpHUBaTh Kak KaracTpody, CBSi3aHHYIO ¢ HapylleHueM romeocrasa. Ilokaszarenb ro-
ME0CTa3a CUCTEMBI MPEICTaBIAET €€ BHYTPEHHIOW 0€30MacHOCTh (CIIOCOOHOCTh CUCTEMBI B YCIOBU- SIX
BHYTPEHHUX U BHEIIHUX BO3JCUCTBUI COXpPaHATh CBOE HOpMajbHOE (yHKIMOHHpoBaHUE). Cu- cTema

IpoaoJIKacT q)YHKHI/IOHI/IpOBaTI), IMOCKOJIBKY COACPKUT MHOXKCCTBO JOIMOJTHUTCIBHBIX CPCACTB



obecrieyeHnss yCTOMYMBOCTH. Ee paboTy MOKHO paccMaTpHUBaTh KakK HEMPEPBIBHO MEHSIO- IIIeecs
coyeTaHHe COOCB M BOCCTAHOBJICHHUH JJIEMEHTOB KOHCTPYKIMH. Korja MpoucXomsT 3aMeT- HbIe
rio0anbHbIe COOM U HECKOJIBKO MEJIKUX I10 OTAEIBHOCTH 0€300MIHBIX COOEB 00BEIMHSIIOTCS, CO31aeTCs
BO3MOKHOCTh TJI00abHOM CHCTEMHON aBapuu (IIPOMCXOJUT KakK CJIEJACTBHE COYCTAHHS MHOXKECTBA
omr60K). Kaxaplit u3 3TiX cO0eB MOKET CIIPOBOIIMPOBATH aBAPHIO, HO TOJIBKO BMECTE OHHU JOOHUBAIOTCS
pesyibrata. [Ipuuém He CyleCcTBYET €qMHCTBEHHOM NPUYMHBI aBapUH, U HEBO3- MOXKHO OIPEIECIUTD €€
OCHOBHyIO HpI/I‘-II/IHy. PeaﬂbHO OIICHKAa COOTBCTCTBUSA OGBI‘-IHO OCYH_IGCTBJISI' €TCd Ha OCHOBAHHUHU
CpaBHCHMs XapaKTEPUCTUK (IIapaMETPOB) 3IaHHS, HMMEIOMIMXCSA B IPOCKTHOW JTOKYMEHTALMH, C
AHAJOTHYHBIMU XapaKTEPUCTHKAMM, MOJYYEHHBIMH B pe3yibTaTe oOciaemoBanus. Ho Bompoc o ToMm,
Kakhe KOHKPETHO IIapaMeTpbl CJIEyeT CpPaBHHUBATh, OCTACTCS HAa YCMOTPEHHE CIICHUAINCTOB,
OCYIIECTBISAIONIMX  OOC/ICIOBAaHHE  3JaHUS  WJIH  COOpY)KEHHS  (OJAHM  CHCIHHMAIMCTBI  TPHU
IKCILTYyaTallAOHHOM KOHTPOJIE CpPaBHHUBAIOT, Hampumep, 20 mapameTpoB, a Ipyrue - 25, mpuuem
BO3MOYKHO M COBEpIICHHO Apyrue). C 3TUX MO3HMIMN PETPOCIECKTHUBHBIA aHANIM3 KatacTpod, B 0OCO-
6€HHOCTI/I HpI/I BKCHCpTHOI\/JI OLICHKE, SBJISACTCA HCO6T)GKTI/IBHBIM (TeXHI/I‘IeCKOC HCOOIIOHNMAHHC HpI/I'

POJibl cOOsI TO3BOJISIET € JIETKOCTHIO HATH BUHOBHOT'O KaTacTPO(bI).

OneHKka TEXHHYECKOI'O COCTOSHUS M HAAEKHOCTH SKCIUIyaTUPYEMBIX 3[aHUN C MCIIOJIb30Ba-
HUEM HOpPM IPOEKTUPOBAHMS HOCUT BECbMa YCIOBHBIM M OrpaHMYeHHBIH Xapakrep. Kak moka3biBaeT
MIpaKTUKa, pealbHas BEIUYMHA pPHUCKA HapyUIEeHHs pabOTOCIIOCOOHOTO COCTOSHUS OTIENbHOM KOH-
CTPYKLMHU WJIN K€ BCErO COOPYXEHHS 3HAUUTEIbHO BBIIIE, YEM IpPEJCKa3aHHas Ha OCHOBE KpUTEpHUS

MMpEACIIbHBIX COCTOSIHUH. CJ'IGILOBaTeJ'ILHO, pecypce CTpOI/ITeJ'ILHOI\/’I KOHCTPYKIHUU MOKCT pacCMaTpu-

BAaThCS TOJIBKO KaK BEJIMYMHA Cly4yalHas, 3aBUCALIASA OT CIIy4allHOW BEJIMYMHBI HAYAJIBHOW HECYILEH
CIIOCOOHOCTH KOHCTPYKLIMU U MHTEHCUBHOCTH €€ M3MEHEHHUS B KOHKPETHBIX YCIOBUSX AKCILTyaTa- LHU.
3amaya OLEHKU COCTOSHUS KOHCTPYKIMH KOPPEKTHO MOXET OBbITh pelleHa TOJbKO C UCIIOJIb30- BAaHUEM
METOI0B TEOPUHU HAAEKHOCTU (B BEPOSTHOCTHOM moctaHoBke . Ha camom nene, paboTa CTpOUTENBHBIX
KOHCTPYKUMH 3aBUCHUT OT MHOTHX CIIY4alHBIX (DaKTOPOB: Harpy3ok, HEOJHOPOJHO- CTH CTPYKTYpPbI
Marepuana, TeOMETPUYECKHX Pa3MEpPOB C YYETOM JTOMYCKOB M BO3MOJKHBIX HeTod- HocTell m ap. Ilox
JeCTBUEM Harpy3oK, BHEIIHEH cpelbl, HeOJIarompHUsTHBIX YCIOBHHM SKCIUlyaTa- MM MPOUCXOJIUT
HAKOIJICHUE TIOBPEXKICHUH KOHCTPYKIHUI, CHIDKAeTCs HECyIlas CHOCOOHOCTb CH-  CTEMBI,
YBEIMYUBAETCA BEPOSATHOCTh OTKa3a IO OJHOMY WM HECKOJIBKMM napameTpaMm. Bce oOHM Kak
ITOOJIMHOYKE, TaK U COBMECTHO, IPAKTUYECKH C OTMHAKOBON BEPOSTHOCTHIO MOTJIM PUBECTH K aBa- PUU.

Hpe,Z[CKEBaTB, Kakad MpuinHa sABJIACTCA OCHOBHOfI, HCBO3MOXHO, TaK KaK UI3BMCHCHUC B JI000MBJIEMEHTE



CTPOUTEIBHON KOHCTPYKIIMM OKA3bIBACT BO3ACHCTBUE U HA JPYrue €€ IEMEHTHI U BEAET K U3MEHEHUIO
pabotbl Bceil cuctembl. Korpa »XH3HEHHO BaKHBIE IMapaMeTphl NPHUOIIKAIOTCS K Ipe- JAEIbHO
JOMYCTUMBIM 3HA4YeHUSM (WJIM HETaTUBHBIC (PAKTOPHI MPEBHILAIOT HEKOTOPYID KpPUTHYE- CKYIO
BEJIMYMHY), lajbHeHIlIee CylleCTBOBAHUE CTPOUTEIBHON KOHCTPYKLIMK OKa3bIBAETCS MO BO- IIPOCOM, U
Oyayuiee CHUCTEMbl CTAHOBUTCS HEIpeACKa3yeMbIM (B YacTHOCTH, IO/ BIMSHHEM Malel- IIHX

GiryKTyanuii KOHCTPYKIMS MOXKET Pa3pyIIUThCSL..

Eme pa3 noguepkueM, 0OpylieHHEe BOZHUKAET HE KOHKPETHO M3-32 OAHOTO BBILIEIIIETO U3 CTPOS
3JIEMEHTA, @ B OCHOBHOM M3-3a BBIKJIFOUYEHUS €ro U3 paboThl BCEl CUCTEMbl KOHCTPYKIIMHU (CTPOUTENIbHAS
KOHCTPYKLIMS HAayMHAaeT paboTarh Kak MexaHusM). [losTomy [uisi mpenoTBpallleHHs aBapuil ciexyer
IIPOBOJAUTH TEXHUUECKOE 00CIIEJOBAHUE HE TOJIBKO COCTOSHUS Ka)JO0I0 AJIEMEHTa BOTIEIBbHOCTH, HO U
BCEH CTPOUTENbHOW KOHCTPYKLMH B II€JIOM, TO €CTh MCIOJb30BaTh CUCTEMHBIM MMOAXOA. A Bce
HeraTuBHbIE (DAKTOPBI, NPUBOJAALINE K aBapuU U OOPYILICHUIO 3/1aHMsl, CIIEAyeT BbI- ABJATH HE IOCIE, a
70 aBapuu, B paMKax BBIIOJIHEHHs 3KCIEPTU3bl 0€30IaCHOCTH 3JaHMM M COOpY- JKEHUHM, KoTopas

JIOJDKHA BKJIFOYATh B CeOd:

IIPOBEPKY COOTBETCTBUS CTPOMTEIBHBIX KOHCTPYKLMM 3JaHUM U COOPYKEHUN IPOECKTHOW M

HaquO'TeXHquCKOﬁ JAOKYMCHTAIUH;

O6CJ'ICI[OB8.HI/IG TEXHUYICCKOTO COCTOAHUA CTPOUTCIIbHBIX KOHCTp}IKI_[I/Iﬁ 3IlaHI/II71 H COOpPYKE- 130504
C BBIAIBJICHHEM )Ie(i)eKTOB n HOBpC)KI[GHHfI, MPOCTPAHCTBCHHOI'O IMOJIOKCHUA, q)aKTI/I‘-ICCKI/IX ce-4CHUI U

pa3pyLIAOIINXCS COEAUHEHU;

omnpeneneHue (HU3NYECKUX CBOWCTB MaTEpHANIOB, METAUIOTpAPUUYECKU aHAIM3 W aHau3

XUMHYECKOTO COCTaBa MaTCPHAJIOB, U3 KOTOPBIX IMOCTPOCHBI TAHHBIC 3AaHUA U COOPYIKCHUS

MIPOYHOCTHBIE pacueThl U Apyrue padoThl, MO3BOJSIOUINE OLEHUTh HANPSKEHHO-

ne(pOopMHUPOBaHHOE COCTOSIHUE U OCTATOYHBIHN pecypc 3JaHUi U COOPYKEHUH.

B OGH.ICM CJIyda€ BCCb KOMIUJICKC pa60T IO OICHKE TCXHHUYCCKOI'O COCTOSAHHUA 3JaHUsA 3aKIJIIO-

YaeTcs B U3YYEHUU TEXHUYECKOW TOKYMEHTAIllMU U HaTypHOM 00CJIeI0BaHNUHU, OOBIYHO COCTOUT U3:

Mpe/BApUTENLHOTO OCMOTpa (ompezeneHne o0beMa M CTOMMOCTH BBINOJIHEHUS padoT); 00IIero

06CJ'IC,Z[OB3HI/I$I (OI_ICHKa 061].161“0 TCXHUYCCKOT'O COCTOSIHUA CTPOUTCIIBHBIX KOH-

CTp}/'KI_II/Iﬁ U HWHKCHCPHBIX CHUCTCEM; NHNPOBOAUTCA IO BHCUIHHUM IMPU3HAKAM; PCKOMCHIAAIWHU IO HC-

MpaBJIEHUIO 1e(DEKTOB B MPOIIECCEe PEMOHTA WITH PEKOHCTPYKIIHH ),



JeTaNbHOTO O0cCien0Banus (YriIyOJICHHOE BBIOOPOYHOE OOCIeIOBAaHWE; BBIMIONHSIIOT B 00s3a-
TEJIBHOM MOPSIIKE IPU OTCYTCTBUU pAabOUYMX 4YEpPTEKEH KOHCTPYKLUMH WIM MX HECOOTBETCTBUM IIPO-
eKTHBIM JAaHHBIM; pacdeT 3JIEMEHTOB 3[aHHs, aHAM3 Pe3yabTaTOB OOCIEIOBaHMS), HAmpuMep 00-

CJIEIOBAaHHUE COCTOSIHUE MHKEHEPHBIX cucTeM (puc. 11.1).

NupuBuayanbHoe 3a1anne
JUj1s 0THOTO U3 XOPOILIO U3BECTHBIX CTYIEHTY (110 pe3ybTaTaM MPOX0KIEHUS IIPAKTUKH )

CTPOUTCIIbHBIX COOp}I)KeHI/Iﬁ IIOCTPOUTH MOCIIb 6H3H6C-HpOHCCC3.

VYcranoBuTh I/IH(I)OpMaI_[I/IOHHOG obOecreyeHre TEXHUIECKOMN OKCIICPTHU3BI U AJITOPUTM €€ IIPO-

BCIACHUS.

Conep:xkanue oTyera
HanmenoBanue 1 1ienp IpakTUYECKOrO 3aHATUSA
WHauBuayanbHOE 3a1aHUE Ha IPAKTUYECKOE 3aHATHE
OCHOBHBIE CBEJIEHUSI O TEXHUYECKOM IKCIIEPTU3bI CTPOUTENBHBIX COOPYKEHHI.
biiok-cxema npoBeIeHNs TEXHUYECKOHN SKCIIEPTU3bI CTPOUTENBHBIX COOPYKEHHM.

HNudopmanronHoe o0ecrieueHrne TEXHUIECKON SKCIIEPTU3BI CTPOUTEIBHBIX COOPYKEHUH.
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Puc. 11.1. Baok-cxema ajaropurMa o0cje10BaHNsI TEXHUYECKOT0 COCTOSIHUS HHIKeHep-
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KoHTpoJsbHbIe BONpPOCHI
. UTO NOHMMAIOT MOJ1 TEXHUYECKOUN IKCIIEPTU3bI?
. Uro BKIIOYAIOT HH(OPMAIIHOHHOE 00ECIICYeHUE MO]T TEXHHUECKOU IKCTIEPTHU3HI?
. B xakoil nocnenoBaTeabHOCTH IIPOBOAUTCS TEXHUUYECKAs SKCIepTr3a?

Kakwue Buspl nH(OpManuy UCHOIb3YIOTCS PU TEXHUUECKON dKcniepTuse?

g o~ W N P

. Kakue ocHOBHBIE MPUUHMHBI aBapUil CTPOUTEIBHBIX COOPYKEHUI?

IIpakTuyeckoe 3ansiTue Ne 12
Tema 12. OneHKa TEXHUYECKOT0 COCTOSIHUS M IKCILIYaTAIIMOHHBIX XapPAKTEPUCTUK CHCTEM
BeHTUJISIIINH.
HeucnpaBHOCTH, BO3HUKAIOIIHME B MPOLECCE IKCILIYATAIIMH CUCTEM BEHTHJISILIMH.

I_Ie.]'lb 3aHATHA: U3YYUTb HCUCIIPABHOCTH, BOZHHMKAIOMIUMC B IMPOLCCCC IKCILTyaTalkuu CUCTEM
BCHTUJIALINN.

TeopeTnveckast 4acTh:

e]Ipu paboTe BEHTUIATOPA BO3HUKAIOT TAKUE HEUCTIPABHOCTH, KaK:

®IIPOU3BOJUTEIIBHOCTD U JABJICHUE BEHTUJIATOPA HE COOTBETCTBYIOT IIPOCKTHBIM 3HAYECHUAM
IIPU IIPOEKTHON 4aCTOTE BPALICHUS;

®1IIyM BBIIIE JOIYCTUMOIO YPOBHS;

ecUJIbHasi BUOpaIus;

OCHUJIbHO HArp€BarOTCAd SJICKTPOABUTATEIb U IMOAIIHUITHHUKH.

[TpyunH mepBOil HEMCIPABHOCTH MOKET OBbITh HECKOJBKO: OIIMOKU TPU MOHTAXE,
NPOEKTHPOBAHUUY HaJaJIKe, HATMUMEeHerioTHocTeln3acopoB.Ilpu MoHTaxke, cOOpke U peMOHTe
BEHTWJISLIMOHHBIX YCTaHOBOK JOMYCKAIOTCS OTCTYIUIEHHUS OT IMPOEKTa, YTO MPUBOJUT K
HEepaIMOHAIBHBIM pacxoaM dekTposHepruu. [IpuBpamennrpadoderokonecaBoOpaTHyo
CTOPOHYHEOOXOAMMOM3MEHHUTh HampaBiieHue BpamieHus. [Ipu MpeBBIIIEHUH TOYCTHUMOM
BEJIMYMHBI 3a30pa MEXAy pabounMKOJIeCOM U BcachkiBaromnM marpyokom 6oree 0,01 muamerpa
pabouero Kojieca yCTaHABIMBACTCATPEOYEMBIN3a30p.

IIpu mpoexkTUpoBaHMK HAOIIOAAIOTCS OWIMOKM HEMPABMIIBHOTO pacueTa CeTH
BO3/1yXOBOJIOB M BCEHCHUCTEMBIBIIENIOM,aTakKeHEBEpHOTronoa0opaBeHTuiIsITopa. I lponssoaurcs
IPOBEPOUHBIA pacueT W 3aMeHsieTcs BeHTWIATOp. [Ipy HECOOTBETCTBUM JI€HCTBUTENBHOTO
COIIPOTHUBIIEHUS CETH MPOEKTHOMY 3HAYEHHIO HEOOXOIMMO YCTPAHUTh OTCTYIUICHHUS OT MPOEKTa
UTPOM3BECTUPETYIHPOBKY. [Ipy HamWuuu HE IUIOTHOCTEH YTEYKH U3 BEHTHJISIIMOHHBIX
BO3/yXOBOJIOB YBEIMYMBAIOT TIOTEPH W TEM CaMbIM HArpy3Ky Ha BEHTHJISTOPHI. Y TEUKH
BO3/yXa MOTYT OBITh OCOOCHHO3HAYUTEIbHBIMUU3IIIIOXOCKIICTIAHHBIXBO3IyXOBOIOB
PSIMOYTOJIBHOTOCeYeHHS. [ [pHITOBBIIIIEHUHCOTTPOTHBIICHUSTIBUICYJIABIHBAIOIINX yCTPOHCTBOHO
JIOBOJIUTCSAAONPOEKTHOr03HaueHus. I [pu3acopeHnnBO31yX0BOJOBIIPOBOAUTCANXOUUCTKA.
HexkauecTBeHHOGKpeTIIeHNE BEHTUJISITOpA " AIIEKTPOJIBUTATEIS, a TaKxKe
HEYIOBJIETBOpUTENIbHAS OanaHCHUpOBKAa pabodero Kojeca TMPUBOIAT K BO3HUKHOBEHHIO
BUOpanu mpu paboTe BEHTWIATOpa. Bubpamms B 3TOM ciydae YCTpaHSETCS YCHICHHEM
KperyieHnid u OajaHcupoBKOM kojeca. K BO3HMKHOBEHHIO IlyMa BBIIIE JOMYCTUMOIO



YPOBHsSI NPUBOAAT TaKHE IMPUYMHBL, Kak: B MPOEKTE NMPHUHAT BeHTUIATOp ¢ Hu3kuMm KII/I;
OTCYTCTBYIOT MSTKHE BCTaBKH MEXY BEHTHJIATOPOM M BO3IYXOBOJIOM BEHTHJISTOP yCTAaHOBJICH
0€e3 aMOpTH3aTOPOB; YAaCTOTa BpalleHHs pabouero Kojeca MPeBbIIIaeT JOMYCTHMBIH Mpeelt.

Jns ycTpaHeHHs HIymMa HEOO0XOAMMO 3aMEHHUTh BEHTHJISITOPHI Ha BEHTUJISTOPHI ¢ Ooiee
BbICOKUM KII/[ mnam ¢ nomycTMMOM 4YacTOTOM BpAILEHUs, YCTAaHOBUTb MSTKUE BCTABKU Y
BCAChIBAIOIIET0 M HArHETAaTEJIbHOIO NAaTPYOKOB BEHTUWIIATOPA, & TAKXKE aMOPTU3aTOPBI.

Jis GoppOBI C IIyMOM pPEKOMEHAYETCs IpH BBOJE BO3AYXOBOJIOB B IOMEIIECHUS

yCTaHaBJIMBATh MPSAMOYTOJIbHBIE U TPYOUaThIe TITYIIUTEIH.
B nocnennee BpeMs B IpakTHKE NPOEKTUPOBAHUS BEHTUIISILIUM JKUIIBIX U OOIIECTBEHHbIX 3laHUH
NPUMEHSIOT THOKHE KapKacHbIe U OeCKapKacHbBIE (JIaCTHYHBIC) BO3yXOBOIBI M3 CHHTETHUECKUX
MaTepHaoB, OOJAJAlOIIME JOCTaTOYHO BBICOKUMH aKyCTHYECKUMH W a’pOJMHAMHYECKUMH
CBOMCTBaMH.

CUJIBHBIN HarpeB dJIEKTPOJBUTATENS U MOIIIUITHUKOB BBI3BIBACTCS TEM, UTO PEKUM pPaOOTHI
BEHTWJIITOPA HE COOTBETCTBYET IPOEKTHOMY UM HECBOEBPEMEHHO IPOBOJAUTCS CMa3Ka
HNOJMIIMIHUKOB. [l ycTpaHeHUs MepBOM MPUYUHBI 3TOW HEHUCHPABHOCTU HEOOXOIMMO
o0ecrneynTbh COOTBETCTBUE pPeKUMa pabOThl MPOEKTHOMY IIyTEM PEryJIUpPOBKH WJIM IPOU3BECTH
pacyeTr U 3aMEHUTH JIEKTPOJIBUTATENb.

[Tpu axcruryatanmuu Bo3ayXxoHarpeBates (Katopudepa) Jaiie BCero Bo3ayx B Kajaopudepe
HEJ0IPEBAETCS WM [IEPErpeBaeTCsl BCIEACTBHE HECOOTBETCTBUS TEMIIEPATYPhl UM pacxoja
TETUIOHOCHUTENSI PACUETHBIM 3HAYeHHSM. lIpM HEBO3MOKHOCTH TONYYUTHh TEIUIOHOCUTENb C
pacueTHBIMH MapaMeTpaMu HEOOXOIMMO MepecuuTarh Kajgopudep Ha (akTHUECKUE mapaMmeTphl
WIH, €CIIM HY>KHO, 3aMEHUTB €rO0.

B cnydae, ecnmu pacxoa TEIUIOHOCUTENS HE COOTBETCTBYET PAcueTHOMY 3HAYEHHIO,
IPOM3BOJIUTCS PETYIUPOBKa cucTeMbl. [Ipr 3TOM ecii BO3MOKHOCTH PETYIMPOBKU UCUEPIIAHBI,
IIPOM3BOJIUTCS pacyeT U 3aMEHSAI0TCS TPyOOIIPOBO/IbI HA HEKOTOPBIX Y4aCTKaX CETH.

Bropoii HencnpaBHOCTBIO Kanopudepa SBISIETCS TO, YTO IPU YCTAHOBKE €ro MO MPOEKTy B HEM
HaOJIF01aeTCs COMPOTUBIICHUE BBIIIIE POSKTHOTO 3HAYCHHUS. [[pUanHaMH 3TOTO SBIISIOTCS:
KOJIMYECTBO BO3[yXa OOJIbIlIE pAacuyeTHOr0; HEBEPHO IMOAOOpaHHBIN Kanmopudep; 3arps3HEHUE
OpeOpEeHHO MOBEPXHOCTH Kasiopudepa.

B mepBom cirydae HY)XKHO MPUBECTH KOJIHYECTBO BO3JIyXa B COOTBETCTBHE C IMPOEKTHBIM
3HaYeHHUEM WJIU YBEIMYHUTh TOBEPXHOCTh Harpesa Kajgopudepa.

Bo BrOopoMm citydae TpeOyercst nepecunTars Kanopudep u npu HeoOXO0AUMOCTH 3aMEHUTh
eroHa Kajopudep ¢ MEHbIIUM CONPOTHUBICHUEM.

[Tpu 3arpsi3HeHMH Kasopudepa MPOU3BOAUTCS €0 OYUCTKA ITyTeM MPOTYBKH CKATHIM BO3IyXOM
Y TIPOMBIBKH B TOPSIYEM BOJHOM PAaCTBOPE KayCTUYECKOH COJBI.
O0cyxnaemblie BONPOCHI:

1.Kaxkast mpu4rHa CHIIBHOTO HArpeBa JIEKTPOIBUTATEIS U MTOIIIHITHUKOB ?

2.B xakux cirydasx peKOMEHAYIOT IPUMEHSTh MPSMOYTOJBHBIE U TPYOUaTHICTITyITHTEITH?

3.Kakue ommOku HaOII01a10TCSI TPU TPOSKTUPOBAHUU?

4.K yeMy NpUBOJIUT HEKAYECTBEHHOE KPEIJICHUE BEHTUIIATOPA UAJIEKTPOABUraTEs?

5. 15 KakuX 1enel NpUMeHsI0T THOKUe KapKacHble U OecKapKacHbIE (371aCTUYHBIC)

BO3IyXOBO/IbI?
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MNPAKTUYECKOE 3AHSTHUE Nel3
Tema 13. MOHUTOPUHI TEXHUUYECKOI'O COCTOSIHUSA 3JAHUN U
COOPYKEHUM

OcHOBHBIE 110JI0KEHUA

[leap KOMIUIEKCHOTO OOCJEIOBAHMS TEXHUYECKOIO COCTOSIHMS 3JaHUS WM COOPYXKEHUS
3aKJIF0YAETCS B ONPEJEICHUN JEHCTBUTEILHOIO TEXHUYECKOIO COCTOSHUS 3/1aHuUs (COOPYKEHNUS)
U €ro JJIEMEHTOB, TOJYyYEHUN KOJMYECTBECHHOW OICHKU (DaKTHUECKUX TOKa3aTelield KauecTBa
KOHCTPYKIUN (MPOYHOCTH, COMPOTHUBJICHUS TeIUIONEpeaaue M Jip.) € YYETOM H3MEHEHUH,
MPOUCXOSAIINX BO BPEMEHH, JJIsi YCTAaHOBJICHHUS COCTaBa M 0O0beMa paboT MO KanuTaaibHOMY
PEMOHTY UJIU PEKOHCTPYKIIUU.

[Ipyn koMmIieKCHOM O0O0CIEOBAHUM TEXHUYECKOTO COCTOSHHUS 3/IaHUS WIH COOPYXKEHHS
nonyyaemass uHGOpManug JOJDKHA OBITh JOCTATOYHOW [UJIsi TPOBEJACHHUS BapHAHTHOTO
MPOCKTUPOBAHUSI PEKOHCTPYKIIMHM WM KalUTAIBHOTO peMOHTa oObekTa. [Ipu obciemoBanuu
TEXHUYECKOTO COCTOSHUS 3[aHHsI WJIH COOPYKCHHUS IMoydaemas WHGOpMaIus JOJDKHA OBITh
JIOCTAaTOYHOM Il TPUHATHS OOOCHOBAaHHOTO pEIICHUS O BO3MOXKHOCTH €ro JalibHeHIen
Oc3aBapuifHON SKCIUTyaTaluy (CIy4ail HOPMATHBHOTO W PabOTOCIIOCOOHOTO TEXHUYECKOTO
COCTOSIHHS ).

B cnydae orpaHuyeHHO pabOTOCIOCOOHOTO U aBapUUHOTO COCTOSHUSA 3JaHUS WM
COOpYXKEHHsS Tmojydaemass HHQPOpMAIUs JOJDKHA OBITh JOCTAaTOYHOM JJisi BapHaHTHOTO
MPOEKTUPOBAHUS BOCCTAHOBIICHUS MIIM YCUJICHHSI KOHCTPYKIIMA.

[Ipu oOcnenoBaHNM TEXHUYECKOTO COCTOSHUS 3[MaHUH M COOPYKCHHIA, B 3aBUCUMOCTH OT
3a/1a4, MOCTABJICHHBIX B TEXHWYCCKOM 3aJaHWHM HAa O0CIEOBaHHWE, OOBEKTAMH WCCIICIOBAHUS
SIBJISTFOTCSL:
® ITPYHTHI OCHOBaHUS, ()yH/IaMEHTBI, POCTBEPKHU U (PyHIaMEHTHbIE OaJKu;
® CTEHBI, KOJIOHHBI, CTOJIOBI;
® TIEPEeKPHITUS U TOKPBITUS (B TOM 4uHcie Oanku, apku, (QepMbl CTPONUIBHBIE H
MOACTPONWIbHBIE, IIJIUTHL, TPOTOHBI) U AP.;
® OAJIKOHBI, IPKEPHI, JICCTHUIIBI, TOJKPAHOBBIC OAIKU U (EePMBI;
® CBA3EBbIE KOHCTPYKIINH, JIEMEHTHI )KECTKOCTH;
® CTHIKU U Y3JIbI, CONPSDKEHUS] KOHCTPYKIIHI MEXTy COO0M, CIIOCOOBI UX COCTMHEHUS U Pa3Mephl
TJIOIIAIOK OTIMPAHMSL.

KoHcTpykTHBHBIE YacTW 37aHUN B CBOEM COCTaBE COJep- YTpaBlIeHHE AUCTAHIMOHHOTO
00y4eHUsT ¥ TOBBIMICHUS KBaTMPUKamu MOHUTOPUHT COCTOSTHUSI HCKYCCTBEHHBIX COOPYKEHUH
Ha aBTOMOOWJIBHBIX Joporax 13 jkaT COBMECTHO pabOTalollfe AJIEMEHTHI, BHITIOJHEHHBIE W3
pa3IMYHBIX MaTEpUANOB, YTO OCOOCHHO XapakTepHO sl 3laHui crapoil moctpoiku. Ilpu
PAacCCMOTPEHMHM  COCTOSIHMSI ~ KOHCTPYKTHBHBIX  JJIEMEHTOB  TaKMX  4YacTell — ciegyer
PYKOBOJCTBOBAThCS TakKe TpeOOBaHUSIMH cOOTBeTCTBEeHHO 5.3.1-5.3.4 TOCT P 53778-2010.
OLeHKYy KaTeropuid TEXHUYECKOTO COCTOSIHUSI HECYIMX KOHCTPYKUHWMU, 3AaHUN U COOpPYKEHUH,
BKJIFOYAas TPYHTOBOE OCHOBaHWE, NPOBOJSAT HAa OCHOBAHHHM PE3yJbTATOB OOCIEIOBaHUS U
MOBEPOYHBIX PACUYETOB, KOTOPHIE B 3aBUCHMOCTH OT THNA OOBEKTAa OCYIIECTBISIOT B
coorBercTBuH ¢ [4], [9]-[12].

[To »aTOl oOIlEHKE KOHCTPYKIIMM, 3JaHHUSI W COOPYKEHHUsS, BKIIOYas TPYHTOBOE
OCHOBaHUE, MOJIPA3ACIAIOT Ha HAXOIAIINECS:
® B HOpPMAaTUBHOM T€XHHYECKOM COCTOSIHUH;
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® B pab0TOCTIOCOOHOM COCTOSIHHH;
® B OrPaHMYCHHO PAOOTOCIIOCOOHOM COCTOSIHUY;

® B aBapUIHOM COCTOSIHHH.

Jns  KOHCTpyKUMH, 30aHUM U COOPYXKEHUM, BKJIKOYas TPYHTOBOE OCHOBAHWE,
HaXOJALIMXCS B HOPMAaTHMBHOM TEXHHMUYECKOM COCTOSSHUM M pabOTOCHOCOOHOM COCTOSIHHH,
9KCIUTyaTalus Mpu pakTUUECKUX Harpy3Kax M BO3JEHCTBHSIX BO3MOKHa 0e3 orpannueHuil. Ilpu
9TOM JJIsl KOHCTPYKLMM, 3JaHUI U COOPY’KEHUH, BKIIIOUYasi TPYHTOBOE OCHOBAHUE, HAXOIALIMXCS
B paboTOCIIOCOOHOM COCTOSIHUM, MOXET YCTaHaBIUBATbCd TpeOOBaHUE MEPHOAMYECKHX
00cIIe10BaHuil B IIPOLECCE IKCILTyaTalUH.

[Ipu orpaHn4eHHO PabOTOCHIOCOOHOM COCTOSIHUM KOHCTPYKLMH, 3JaHUN U COOPYKCHHIA,
BKJIF0Yasi TPYHTOBOE OCHOBAHWE, KOHTPOJIMPYIOT MX COCTOSIHUE, IIPOBEACHUE MEPOIPUATUN 10
BOCCTaHOBJICHUIO MM YCUJICHUIO KOHCTPYKIMK U (WIM) TPYHTOBOIO OCHOBAHUS U MOCIEAYIOILEe
IPOBE/ICHUE MOHUTOPUHIA TEXHUYECKOI'O COCTOSIHMS (IIpU HEOOXOAMMOCTH). DKCIUTyaTalus
301aHUN W COOPY)KCHHH IpU aBapUHHOM COCTOSSHUM KOHCTPYKLHH, BKJIOYas TIPYHTOBOE
OCHOBaHUE, HE JIOIIYCKAeTCsl.

VYcranaBinuBaeTcsi 00s13aTeNbHBIA PEXUM MOHUTOpUHTA. [Ipn KoMIIIeKCHOM 00cCIIeI0BaHUU
TEXHUYECKOI'0 COCTOSIHUS 3aHUN M COOPYXKEHUH 00bEKTaMu 0OCII€OBAaHUS SIBJISIOTCS I'PYHTHI
OCHOBaHUS, KOHCTPYKIMU U MX 3JIEMEHTbI, TEXHUYECKHUE YCTpPOMCTBAa, 00OpYyIOBaHUE U CETH.
OO0cnenoBaHne TEXHUYECKOTO COCTOSHUS 3JaHUNA M COOPYKEHUH JTOJIKHO IPOBOJUTHCS B TPU
JTamna:

1. HOAroTOBKA K IPOBEIECHUIO 00CIEI0BAHHUS;

2. mpeJBapUTeNbHOE (BU3yallbHOE) 00cieoBaHue; YIIpaBleHHe NUCTAHIIMOHHOTO OOy4YeHUs U
MOBBIIIEHUS KBAIU(UKAMK MOHUTOPHHT COCTOSTHUSI UCKYCCTBEHHBIX COOPY>KEHUI

3. neranbHOE (MHCTpyMEHTanbHOe) oOcienoBaHue. Ilpu cokpalieHuu 3aka3uukoM OOBEMOB
00cIIeZI0BaHus], CHUXKAIOILIEM JOCTOBEPHOCTh 3aKIIOUEHHUSI O TEXHUUYECKOM COCTOSIHUM O0BEKTa,
3aKa34MK CaM HECeT OTBETCTBEHHOCTh 3@ HU3KYIO JOCTOBEPHOCTb Pe3yibTaTa 00CIeI0BAHNUS.

[ToxroroBuTENbHBIE PAOOTHI MPOBOJAT C IICNIBIO: O3HAKOMJICHHS C OOBEKTOM
o0crenoBaHus, €ro 0ObEMHO-INIAHUPOBOYHBIM U KOHCTPYKTHBHBIM pEIICHHUEM, MaTepHhajaMu
WHKCHEPHO-TEOJIOTUYECKNX  M3bICKaHWM; cOopa M  aHaiM3a  MPOEKTHO-TEXHUYECKOU
JOKYMEHTAIIMU; COCTABIIEHUS TMPOTrpamMMbl pabOT yYeTOM COTJACOBAHHOTO C 3aKa3uuKOM
TEXHUUYECKOTO 3aJaHMUs.

PesynpTaTroM mpoBeAeHHsS TMOATOTOBUTENBHBIX pAOOT SBISIETCS MOJYYCHHE CIETYIOIINX
MaTepHuayioB (MTOJTHOTA OTPEIEISETCS BUIOM 00CIe0BaHUA):

® COTJIACOBaHHOE 3aKa3YMKOM TEXHHUYECKOE 3aJaHie Ha 00CIIeIOBaHNE;

® HWHBCHTAPU3alIMOHHBIC TIIOO3TAXKHBIC IIJIAHBI U TEXHUYECKUN nmacrmopT Ha 3JaHUC WA
COOpYKEHHE;

® aKThl OCMOTPOB 3JaHUSI WM COOPYKEHHS, BHITIOJHEHHBIC MEPCOHAIIOM AKCIUTYaTHUPYIOIIEH
OpTraHHU3aINH, B TOM YUCIIE BEJOMOCTH J1e(heKTOB;

® AKTBI U OTUCTHI paHCC MMPOBOAUBIINXCA O6C.]'IG,Z[OBaHI/II71 3JaHUA WX COOPYKCHUA,

® MPOEKTHAs JOKYMEHTAIHS Ha 3[JaHUE WU COOPYKEHUE;

e yHbopManusi, B TOM 4YHCJIE MPOEKTHAs, O MEPecTPOMKaxX, PEKOHCTPYKLHUAX, KAIUTAIbHOM
PEMOHTE U T.I1.;
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® I'eOI0I0CHOBA, BHITMOJIHEHHAs! CIICIMATN3UPOBAHHOMN OpraHu3anuei;
® MaTepualibl HHKEHEPHO-TE0JIOTMYECKUX U3bICKAaHUM 3a MOCIIETHUE TISITh JIET;
e yHboOpMaMA O MECTax pAacCIOJIOKEHUS BOIW3M 3/JaHUS WIA COOPYKEHHUS 3aChIITaHHBIX
OBparoB, KApCTOBBIX MPOBAJIOB, 30H OMOJI3HEH U APYTHX OMACHBIX F€OJIOTMYECKUX SIBICHUI;
® COTJIaCOBAHHBIN € 3aKa3YMKOM MIPOTOKOJI O MOPSAIKE I0CTyIHa K 00CiIeyeMbIM KOHCTPYKIIHSIM,
WH)XEHEPHOMY 000PYIOBAaHUIO | T.II. (IIPH HEOOXOUMOCTH);
® JJOKyMEHTAIUs, NOJy4YeHHas: OT KOMIIETEHTHBIX TOpPOJICKMX OpPraHOB O MECTE M MOIIHOCTH
MOJIBOJIKU AJICKTPOIHEPTUH, BOJBI, TEIUIOBOW SHEPTUH, T'a3a U OTBO/IA KaHAIM3AIUH.
Ha ocHOBe mMOJy4eHHBIX MaTepuaioB MPOBOJAT CJEAYIOUIME JACUCTBUSA: a)
YCTaHaBIIMBAIOT:
® aBTOpA MPOEKTA,
® 101 pa3pabOTKHU MPOEKTa,
® KOHCTPYKTHBHYIO CXEMY 37aHHUS WA COOPYKEHHS,
® CBE/ICHUS O IPUMEHEHHBIX B MPOEKTE KOHCTPYKIIMSIX,
® MOHTa)KHBIE CXEMBI COOPHBIX 3JIEMEHTOB, BPEMsI X U3TOTOBJIICHHS,
® BpeMs BO3BEJICHUS 3/IaHUS,
® TeOMETPUYECKHUE pa3Mephl 3/1aHUS WIH COOPYKEHUS, SJIEMEHTOB U KOHCTPYKIIHA,
® DaCUETHYIO CXeMY,
® IPOCKTHBIE HATPY3KHU,
® XapaKTEePUCTUKU MarepuanoB (OeToHa, MeTayula, KaMHS W T.I.), U3 KOTOPBIX BBITOJHEHBI
KOHCTPYKITUH,
e cepTU(UKATHI U NTACMIOPTA HA IPUMEHEHHE B CTPOUTENILCTBE 3/IaHUH H3AETUN 1 MaTepHalioB,
® XapaKTEePUCTUKU TPYHTOBOTO OCHOBAHMSI,
® IMEBIINE MECTO 3aMEHbI U OTKJIOHEHUS OT MPOEKTA,
® XapaKTep BHEIIHUX BO3JCHCTBUIM HA KOHCTPYKIIUH,
e laHHBIE 00 OKpYXaIolIeil cpene,
e MecTa W MOIIHOCTh TOABOZA AJIEKTPOIHEPTHH, BOJBI, TEIUIOBOM SHEPrHH, Ta3a W OTBOJIA
KaHAJIN3aIuH,
® MIPOSIBUBIIUECS MPU IKCIUTyaTalluu JeEKThI, MOBPEKIACHUS U T.11.,
® MOpaIbHBI H3HOC OOBEKTa, CBS3aHHBIA C Je(eKTaMu IUIAHUPOBKH W HECOOTBETCTBHEM
KOHCTPYKIIMH COBPEMEHHBIM HOPMAaTHBHBIM TpeOOBaHHAM; O) COCTABISIIOT TPOTpPaMMy, B
KOTOPOH YKa3bIBAKOT:
e [IepeyeHb MOAJIeKAIUX 00CTETOBAHNIO CTPOUTENIBHBIX KOHCTPYKIMH U UX 3JIEMEHTOB,
® [IepEUCHb IMOJJICIKAIIETO 00CIETOBAaHHIO HHKEHEPHOTO 000PYIOBaHHS, DIIEKTPHUECKIX CeTei
U CPEJICTB CBSI3H,
® MecTa U METOJIbl MHCTPYMEHTAILHBIX U3MEPEHHI U UCTIBITAHUH,
e MecTa BCKPBITHS W O0TOOpa Mpod MaTepuasioB Il UCCIAEAOBaHUS OOpa3IOB B JIAOOPATOPHBIX
YCIIOBHSIX,
® HEOOXOJUMOCTb MTPOBEACHUS MHKEHEPHO-T€OJIOTHUECKUX U3bICKAaHUM,
e [IepeYeHbh HEOOXOANMBIX TIOBEPOYHBIX PacueToB U T.II. [IpeBapuTenpHOe (BU3yaIbHOR)

3aKII0YeHrE MO0 UTOraM KOMIUIEKCHOIO OOCHEIOBAaHUS TEXHUYECKOrO COCTOSHHUA OOBEKTa
BKJIFOYAET B ceOs:
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® OLIEHKY TEXHUYECKOTO COCTOSIHUS (KaTErOPHI0 TEXHUIECKOTO COCTOSHUA);

e pe3ynbTaThl 00cienoBaHUs, OOOCHOBBIBAIONIME MPUHATYIO KATETOPUI0 TEXHUYECKOTO
COCTOSIHUSI OOBEKTA;

® OIICHKY COCTOSIHMS WH)KEHEPHBIX CHCTEM, OJIIEKTPHUYECKHX CETeH W CpeICTB CBS3H,
3BYKOM3OJHUPYIOMIMX  CBOWCTB  OTPAXIAIOIMUX  KOHCTPYKIMHA, IIyMa  HHXKEHEPHOTO
0o0OpyIOBaHUs, BUOpAIMii W BHEIIHETO IyMa, TEIUIOTEXHHYECKHX ITOKa3aTelieil HapyKHBIX
OTpaXXIAIOIINX KOHCTPYKIIHIA,

® pe3yNbTaThl 00CIIeIOBaHMSI, 000CHOBBIBAIOIINE MPUHSTHIC OIICHKHY;

e 000CHOBaHWE HamOoOJee BEPOSTHBIX NPUYMH TMOSIBICHUS JePEKTOB W TOBPESKICHUN B
KOHCTPYKIUSAX, MHKCHEPHBIX CUCTEMaX, JCKTPUYECKUX CETSIX M CPEICTBAX CBS3U, CHUIKCHUS
3BYKOHM3OJMPYIOIUX CBOHCTB OrPaXKIAIONIMX KOHCTPYKIUH, TEIJION30JMPYIOIINX CBOWCTB
HApPY)KHBIX OIPAKIAOIINX KOHCTPYKIUH (TIPH HATTUYHH);

® 33j]aHME Ha MPOCKTUPOBAHHE MEPONPHUSATHI 1O BOCCTAHOBJICHUIO, YCUJICHUIO WM PEMOHTY
KOHCTPYKIIMH, oOopynoBanus, cereil (ecnmu HeoOxomumo). [lo pesynbraram oOcnemoBaHus
TEXHUYECKOTO COCTOSIHUS 3JIaHHSI HIIH COOPYKCHHSI COCTABIISICTCS MACIIOPT KOHKPETHOTO 3/IaHHSI
WIA COOPY)KEHUS, €CIIM OH He ObUI COCTaBJICH paHee, WM YTOYHEHHUE MaclopTa, eCiid OH ObLI
COCTaBJICH paHee.

IIpakTuyeckasi pabora Nel4
Temal4. OueHka TEXHNYECKUX U IKCILIYATAIUOHHBIX XaPAKTEPUCTHK
cocrosinus (pacana 3nanus.3ammMTa 31aHNH OT NPeKAeBPeMEHHOr0 H3HOCA.
OueHka TEXHHYECKOT0 COCTOSIHUS M IKCIIYaTAIIMOHHBIX XaPAKTEPUCTHK CUCTEM
BOJOCHA0XKEHMSI.

Leab 3aHATHA: H3Y4UTh KOPpPO3HI0 MaTepuaia KOHCTPYKLMH, pa3pylIeHUE U
THUEHUEIEPEBSIHHBIX KOHCTPYKLUI, METOIbI MX 3aILMTHI.

Teoperuyeckas 4acThb:

Bo3zaeiicTBue arpeccMBHOW OKpYKalIIed cpeapl Ha CTPOUTENbHBIE KOHCTPYKIIMHM MOKET
IIPUBECTU K KOPPO3UU OETOHA, apMaTypbl, 3aKJIaJHbIX JeTallel, a TaKkKe K MpexXIeBPEMEHHOMY
M3HOCY KaMEHHBIX U OETOHHBIX KOHCTPYKIIMH, MOXXET BBbI3BaTh pa3pylIeHHEe W THHEHUE
JEPEBSIHHBIX AJIEMEHTOB U KaK CIIEJCTBHE — CHI)KEHHE HeCyIIed CIOCOOHOCTH KOHCTPYKLUN
3n1aHusg B 1enoMm. [loaromy mpu 3KCIuTyaTalM 3/JaHUNd HEOOXOAMMO OIpPENEIUTh YYacTKU
KOPPO3HMOHHOTO MOBPEXKICHUSI 0€TOHA, apMaTyphl, XapaKkTep M CTENEeHb ITHX MOBPEKICHUH, a
TaK)XK€ YCTAaHOBUTH CTEMEHb U3HOCA KAMEHHBIX KOHCTPYKIIUHA U T.]I.

Koppo3uss — 310 paspylieHue mMarepuanoB CTPOUTENIbHBIX KOHCTPYKLIUW TOJ BO3JEHCTBUEM
OKpYXKarollled Cpelbl, COMPOBOXKIAIOUIEECS XUMUYECKHUMH, (PHU3MKO- XUMHYECKUMH U
ANEKTPOXMMUUYECKUMH TpoleccaMu. B 3aBUCMMOCTH OT XapakTepa KOPpO3HMOHHOIO Ipoliecca
pa3ianyaoT XUMHUYECKYI0 M DJIEKTPOXUMHUYECKYI0 KOppo3uioo. XHMHYECKas KOoppo3us
COTPOBOXKAAETCA HEOOPAaTUMBIMU M3MEHEHHSIMH MaTepuajia KOHCTPYKIHMA B pe3yibTare
B3aWMO/ICUCTBUSI C arPECCUBHOM CPEOi.

DNEKTPOXUMUYECKass KOPPO3Usl BO3HMKAET B METAUIMUECKUX KOHCTPYKIUSX B YCIOBHUAX
HEOJaroNpHUsATHBIX KOHTAKTOB C aTMochepHOW cpenod, BOAOWH, BIAKHBIMH TPYHTAMU,
arpecCUBHBIMU ra3amu.

B mporecce skcmmyaranuu 31aHuid Ipu 00ce0BaHUN KOHCTPYKITUH HEOOXOIMMO YCTaHOBUTH
CTETNICHh W BHUJ TMOPaXCHHs] MeTaia Koppo3ueil. CTeneHb MOpaKeHHs METaJUIOB ObIBaeT
paBHOMEpHOW W MecTHOW (si3BeHHOM). [Ipu paBHOMEPHONW KOPPO3WHM CTEMEHb IOPaKEHUS
ONpENIETSAETC CPABHEHUEM MOMEPEYHBIX CEUECHUN MOPAKEHHBIX YYACTKOB C MPOEKTHbIMU. [Ipu
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MECTHOH KOPpPO3UM OINPEAEISAIOT PasMEPhI SI3B U UX UYUCIO Ha eauHuuy Iwiouiaau. Kopposus
apMaTypbl ONPENEIAETCS BU3YAJIbHO 10 MOSBICHUIO MPOJOJBHBIX TPEUIMH U P)KaBbIX IIATECH Ha
MOBEPXHOCTH 3AIIUTHOTO CIIOSt OETOHA, A TAKXKE SJICKTPUIECKUM METOJIOM.

J1s cTpOnTENbHBIX KOHCTPYKIMM XapaKTEPHO OJHOBPEMEHHOE BIUSHUE KOPPO3HOHHOM CpElbl
U HAaIpsSHKEHWH, KOTOPbIE BO3HMKAIOT IPU BO3JEHCTBUU MOCTOSIHHBIX U BPEMEHHBIX HArpy3oK,
YTO BBI3BIBAET KOPPO3HIO II0J HAIPSKEHUEM, KOTOpas MPUBOAUT K CHMKEHUIO IPOYHOCTH
MaTepuaia 3HAaUYWTEIbHO DPaHbIIE, YeM IPH OTCYTCTBUM Harpy3ku. B 3aBucHMOCTH OT BHAa
Harpy3o0K pasjiu4aroT KOPPO3UIO IIPU IOCTOSIHHO PAcCTATMBAIOIIECH HArpy3ke — KOPPO3HOHHOE
pacTpecKUBaHNUE M KOPPO3UIO IIPU 3HAKOIIEPEMEHHBIX, IUKIMUYECKUX HAarpy3kax (KOppO3MOHHAs
yCTaJIOCTh MaTepHana KOHCTPYKLHUH). OTH BUIbl KOPPO3MU BbBI3BIBAIOT MEXKPUCTAIIUTHYIO
KOppO3HI0, O0JIee OMACHYI0, YeM PaBHOMEPHAs! K MECTHAS.

Koppo3us noa3eMHbIX KOHCTPYKLUH, KOTOPOM MOABEP>KEHBI TPYOOIIPOBO/IbI, 3aKJIaHbIE JETaIH
U apMaTypa IOA3EMHBIX JK€I€300€TOHHBIX KOHCTPYKLHUM, CBSI3aHA C HAJIWYUEM BIIArH, C
pPacTBOPCHHBIMU arpeCCUBHBIMH BEIECTBAMM B I04YBE M IrpyHTax. lIponecc Koppo3HOHHOrO
pa3pyleHUs] METAJUIMYECKUX KOHCTPYKLUHUH IMPOTEKAaeT B YCJIOBUSAX HEJIOCTATOYHOM a’paluu,
YTO BBI3BIBAET MECTHBIE KOPPO3HOHHBIE pa3pylIEHUs. Y YaCTKH KOHCTPYKLUMN, KOTOPbIE MEHbILIE
CHA0XKalOTCA KHUCIIOPOAOM, CTaHOBITCA aHOAOM U paspymatorcs. Iloaromy Koppo3uoHHBIE
HOBPEXJEHUS TPYOONPOBOJOB YaCTO IMPOUCXOAAT IOJ MPOE3KEeH YacTbio JOpOr, TaKk Kak
ac¢anbTOBOE MOKPBITHE MEHEE TPOHULIAEMO ISl KUCIOPOa, YEM OTKPBITHIE IPYHTHI.

JUist 3aIUThl OT MOA3EMHOM KOPPO3UU NMPUMEHSIOT 3aIUTHBIE MOKPHITHS, IPOBOAAT 00pabOTKy
TPYHTOBOM M BOJHOM CPENbl A1 CHUKEHUS UX KOPPO3MOHHON aKTUBHOCTH.

JUis  3aliuThl METANIMYECKUX KOHCTPYKUMH OT KOPPO3UM HEOOXOAUMO MEepUOIUYECKU
OPOBOIUTH OOIIME M YAaCTUYHBIE OCMOTPHI KOHCTPYKIIMH, COJEpPXKaTh CTPOUTEIbHBIC
KOHCTPYKLIMHM B  4YHMCTOTE€, BBIABIATH U  CBOEBPEMEHHO  JIMKBUJIUPOBATH  YYacCTKHU
IPEKIEBPEMEHHON KOPPO3HEl, OOHOBIISITh OKPACKY METAININYECKUX KOHCTPYKIUH.

VYCKOpPEHHON  KOppO3UMM  IIOJBEPraloTCs  METAUIMYECKHE  KOHCTPYKLHMH B MECTax
HENOCPEJICTBEHHOTO BO3JEHCTBUS HAa HUX BJIard, NapoB WJIM arpecCUBHBIX I'a30B B pPe3yJbTaTe
HEUCIPAaBHOCTH OTPAKAAIOIIMX KOHCTPYKLIHMN; B MECTaX CONPSDKEHUN METaNINYECKUX KOJIOHH C
noJyioM. bammmMaku KoJI0HHBI HE00X0IMMO OOETOHHPOBATH HA OTMOCTKE HE HUXKE YPOBHS 110J1a BO
n30exaHne KOPPO3UH aHKEPHBIX OOJITOB.

[Ipu OOHapyK€HHH MECTHBIX PAa3pYIIEHUH JaKOKPACOYHOTO MOKPBITHUS METATUITMUECKHUX
KOHCTPYKLUH UX HEOOXOJMMO BOCCTAHOBUTH B KpaTyaiIliue CpoKH.

He menee 2 pa3 B rox mMeTtajulnyecKne KOHCTPYKIMH JIOJKHBI OUYHMINATHCS OT IBLIU U TPSI3U C
MIOMOUIBIO CXKATOTO Bo3Ayxa. [Ipm mMaccoBOM MOSBIEHMH NPU3HAKOB pPa3pyLIEHUS 3alIUTHOIO
JAKOKPAaCOYHOTO  IMOKPBITUS ~ HEOOXOJMMO IMPOBECTH  IMOKPAcKy BCEX  KOHCTPYKLUM;
IIPEIBAPUTEIBHO MMOBEPXHOCTH IOJArOTaBIMBAEMBIX I10J OKPACKYy KOHCTPYKLHUH OYMILAIOT OT
IBUIH, TPSI3U ¥ CTAPOT0 OKPACOYHOTO MOKPBITHS.

Jng  opraHmzanuMy  NpUEMIIEMOM  Cpeibl OKCILTyaTallud CTPOUTENBHBIX METaUINYECKUX
KOHCTPYKIUH HEOOXOJAMMO OpraHM30BaTh OTBOJ M YAalleHHE OT HMCTOYHUKOB OOOpYIOBaHUS
arpecCUBHBIX IIapOB U Ta30B.

K ¢dakropam, BBI3bIBAIOIUM KOPPO3HIO OETOHHBIX U JKEJIE300€TOHHBIX KOHCTPYKIIHH,
OTHOCATCS: TIOTIEPEMEHHOE 3aMOPAKUBAHUE U OTTaHBaHHWE OETOHA, YBIaKHEHHE U BBICBIXaHHE,
YTO CONPOBOXKIaeTcs nedhopMallusIMU yCaaku U HaOyXaHUsl, OTJIO)KEHUEM PACTBOPUMBIX COJIEH U
ap.

K BHemHuM ¢axkTopam, onpeneistoniM UHTEHCUBHOCTh KOPPO3UU OETOHA U JKene300eToHa,
OTHOCST: BUJ| CPEMBI U €€ XMMUUECKUN COCTaB; TEMIIEPATYPHO-BIAKHOCTHBINPEKUM 3/1aHUS.

K BHyTpeHHUM (akTopam, OnpeneisoniM CONPOTUBICHNE MaTeprana, OTHOCST:

BUJI BSUKYILErO B O€TOHE WM PacTBOPE; €ro XMMUYECKUNH U MUHEPAIbHBIM COCTaB; XMMUYECKUN
COCTaB 3aIOJIHUTENICH; TNIOTHOCTh U CTPYKTYpPY O€TOHA; BUJ apMaTyphl U T.1.

XoTs OETOH U SABJISIETCS OJHUM U3 HauOoJiee T0JTOBEYHbIX MAaTepHalIOB, KOHCTPYKIIMH U3HETO B
CBSI3U C arpecCUBHBIM BO3JEHCTBHEM Cpefbl, HEOPEXKHOH H3KcITyaTalMel, HEKaueCTBEHHBIM
BBINOJIHEHUEM pa3pyLIalOTCS paHbIle HOPMAaTUBHOIO cpoka ciayxkObl (120— 150 ner), Ha
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KOTOPBII OHU paccuuTanbl. Ha ocHOBaHMU pe3y/bTaToOB, U3YUYEHUS MPOIIECCOB KOPPO3UU OETOHA
U XapakTepa pa3pylICHUs HKCIUTyaTHPYEMbIX >Kel1e300€TOHHBIX KOHCTPYKLUHN BCE IPOLECCHI
KOPpPO3UU MOYKHO pa3JeJIUTh HA TPU BUAA.
[Tpu xopposuu 6eroHa 1 Buaa BenymuM (PakKTOpOM SIBJISICTCS BbIIIEIaYMBAHUE PACTBOPUMBIX
COCTaBHBIX YacTEl LEMEHTHOIO0 KaMHS U COOTBETCTBYIOIIEE pa3pyLIEHUE €ro CTPYKTYPHBIX
snemeHToB. Hambonee yacTo KOppo3Wsi 3TOr0 BHJAa BCTpeYaeTcs Npu AecTBUM Ha OeToH
OBICTPOTEKYIIMX BOJ (T€UX B KPOBJIC WM U3 TPYOOIIPOBOIA) MIIH MPU (PMIBTPALUHU BOJI C MAJIOH
JKECTKOCTBIO.
IIpu wuHTEeHCMBHOM pa3BuTUM B OeToHe Koppo3uu II Buma Beaymum sBISETCS MPOLECC
B3aMMOJICHCTBHS arpeCcCUBHBIX PACTBOPOB C TBEPAOH (ha30ii IIEMEHTHOIO KaMHs TPU KATHOHHOM
0o0OMeHe M pa3pylIEHUH OCHOBHBIX CTPYKTYPHBIX 3JEMEHTOB LIEMEHTHOIO KaMHs. K atomy Buay
OTHOCSITCSL MPOLIECChl KOPPO3UM OeTOHa MpU JIEHCTBUU PACTBOPOB KHUCIOT, MarHe3HalbHbIX
COJIEH, COJIE AMMOHUS U JIp.
OcHoBHbIMU (akTopamu npu Koppo3uu Il Buna sBisIOTCS Mpoliecchl, MpoTeKarolue B 0eToHe
P B3aUMOJECHCTBUM €ro C arpeCCMBHOW CPENOd M CONPOBOXKIAKIIMECS KPUCTAILIA3ALUCH
coiled B Kanwugpax. Ha omnpeneneHHOM cTaguu pa3BUTHS 3TUX IPOLIECCOB  POCT
KPHUCTaNI000pa30BaHUil CLIOCOOCTBYET BOSHUKHOBEHHUIO PACTYIIUX 10 BEIWYHHE HANIPSDKEHUNA U
nedopMaruii, 4To TPUBOJUT K pa3pylICHHIO CTPYKTYpbl OeToHa. Bo3neiicTBHE KOPPO3MOHHBIX
Cpel BBI3BIBACT pa3BUTHE B OCTOHE (UBUKO-MEXAHWYECKHX U (U3UKO- XUMHYECKUX
KOPPO3UMOHHBIX ~ TPOIECCOB,  YTO  CIIOCOOCTBYET  HM3MEHEHUI0  CBOWCTB  O€TOHa,
Nepepacnpe/eNICHNI0 BHYTPEHHUX YCHJIMN B CEUEHMSIX HApY)KHBIX AJIEMEHTOB M H3MEHEHUIO
YCIIOBHM COXPAaHHOCTU apMaTypHOU CTaJIU.
Cy1iecTBEHHYI0 pOJib B OOECHEYEHHWH HAJEKHOCTH M JOJTOBEYHOCTU KEJIe300€TOHHBIX
KOHCTPYKIIMH WUIpaeT COCTOSIHHME WX apMaTypbl. B MIoTHOM HenmoBpexkaeHHOM OeToHe Ha
LEMEHTHOM BSDKYILEM, CTajlbHas apMarypa MOKET HaXOJUTbCS B MOJHOW COXPAHHOCTH, Ha
OPOTSKEHUH JJIUTENBHOTO CpOKa AKCIUTyaTallid KOHCTPYKLUMU TpU JHOO0OW BIaXKHOCTU
OKpY’KaIoIIe cpenbl. ITO OOBSICHSIETCS TeM, YTO Haimuuue menounor cpeasl (pH = 12,5) y
MOBEPXHOCTH MeTajljla ClIOCOOCTBYET COXPAaHEHMIO TACCUBHOTO COCTOSTHUS CTaJIH.
Koppo3us cranu B 6eTOHE BO3HHKAET B pe3yjIbTaTe HapyIICHUs €€ MaCCUBHOCTH, BBI3BIBAEMOIO
yMeHbIIeHneM IeiaoyHocTy 1o pH < 12 npu kapOoHU3aMK UM KOppo3uu 6eToHa. TpemmunHsl B
OeToHe 00JeryaroT MOCTYIUIEHHE BJard, BO3[yXa U arpecCUBHBIX BEIIECTB U3 OKpY)Karollen
Cpelpl K IIOBEPXHOCTH apMarypbl, BCJIEACTBHE YEro €€ IAacCUBHOE COCTOSIHUE B MECTax
paclojio’)KeHUsl TpEeIIMH HapymaeTrcs. TpemuHsl B Kele300€TOHHBIX  KOHCTPYKLHUSAX,
oOpasyromyecss IpU KOPPO3UM apMaTyphl, SBISIOTCS OMACHBIMU HE3aBUCHMO OT HIMPHHBI MX
PAacKpbITUSL U CBUAETEILCTBYIOT 00 arpecCUBHOCTH Cpelbl, B KOTOPOH OETOH HE BBINOJIHSET
cBOEH 3alUTHON (P)YHKIIMHU O OTHOUIEHHUIO K apMaType.
B ycrnoBusix skcmmyaranuu HamOojee 3HAUMMBIMU NapaMeTpamM, BIIMSIOIIMMU Ha KOPPO3HIO
apMaTypbl, SBIAIOTCA MPOHHUIIAEMOCTh M IIEJIOYHOCTh OeToHa 3amuTHOro cuos. Jns
KOHCTPYKIMI C HEHANpsAraeMoW apMaTypol XapaKTepHO IIOCTEIIEHHOE pa3pylleHHe, KOIrja B
pe3yiabpTaTe pa3BUTHS KOPPO3UM apMmarypbl IOJ JAaBICHHEM pACTYLIETO CJIOS PrKaBUMHBI
3alIUTHBIA CJIOM OeToHa pacTpeckuBaeTcss W ornagaer. [lpu Haauuuu STUX CHMIITOMOB
HE00XO0/IMMO Cpa3y OCYIIECTBUTh PEMOHT WJIM YCWJIEHHE, HE JIOIyCKas MCUeplaHHus Hecylien
CIIOCOOHOCTH KOHCTPYKIMH. ONacHOCTh BHE3AHOTO OOpPYIICHHs MPHUCYIIa KOHCTPYKLHUAM C
HanpsraéMol apMaTypoill U3 BBICOKONPOYHBIX CTaj€i, KOTOpas IpHU KOPPO3UH HMEET
CKJIOHHOCTB K XpPYIIKOMY OOpBIBY.

[Tpu sxcrTyaTauu kene300€TOHHBIX KOHCTPYKIUI YacTO BO3HHUKAET HEOOXOJUMOCTb
B 3alIMTE apMATypbl OT KOPPO3UOHHBIX MpolleccoB. HamexHoW 3aluToN apMarypsl SIBISETCS
npUMeHeHHne TopkperoeToHa. HeoOX0IMMO 0UMCTUTh MOBPEXKACHHBIE YYaCTKU 3alIUTHOTO CIIOS
KOHCTPYKIUHU, apMaTypy YacTUYHO WJIM TOJHOCTBIO OrOJHTh, OYUCTUTH OT PKaBUYUHBI,
NPUKPENHTh K OTOJICHHOM CeTKe U3 MPOBOJIOKU TUAMETPOM 2—3 MM C siueiikamu pazmepom 50-
50 MM, MOBpEXIEHHBbIE YYaCTKM MPOMBITH IO/ JAaBJICHHMEM W MPOU3BECTH MO BIAXKHOU
MIOBEPXHOCTH TOpPKpeTHpoBaHue. [Ipy HEZOCTATOUHOM 3AIIMTHOM CJIO€ OCTOHA IS 3aIIHUThI
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apMaTypbl OT KOPPO3HH HA BRIPOBHEHHYIO MOBEPXHOCTh OETOHA HAHOCAT MOJUBUHHUIIXJIOPHIHBIC
Marepuanbl (JIaku, SMayii). BeipaBHUBaHKME MOBEPXHOCTH OCYIIECTBIISIETCS TOPKPETOSTOHOM C
TOJILIMHOM ci10s1 He MeHee 10 Mm.

OpHuM M3  JeeKTOB, BO3HUKAIOIMX TP HENPaBUIbHOM SKCIULyaTallud KOHCTPYKLMH
IPOMBIIIICHHBIX 3[JaHUH, SBIISETCS IPOMACIUBAaHHE OETOHHBIX KOHCTPYKIUH.

B pe3ynbrate nccnenoBaHuil YCTAHOBJIEHO, YTO IJIOTHO YJIOXKEHHBIM M BBICOKONPOYHBINH OETOH
HE TIOJBEpraercsi MPOMACIMBAHUIO. DETOH HEAOCTaTOYHOW IUIOTHOCTU C TPEIIMHAMU U
PAKOBHHAMHM MOJKET ObITh MPONUTAH PA3JIUYHBIMU TEXHUUYECKHMMM MACIaMU Ha 3HAYUTEIbHYIO
riyOuHy, B pe3yabTaTe IPOYHOCTh €r0 CHMYKAETCS B 2 pasa.

[Tpu sKcmyaTanuy >kKes1e300€TOHHBIX KOHCTPYKIMH HEOOXOOUMO oOpaliaTb BHUMaHHE
Ha 3JIEMEHTHI, KOTOPbIE MOABEPTalOTCS BO3AEHCTBUSM BBICOKUX U HU3KMX TEMIIEpaTYp.
Bo3zelicTBue BBICOKOH TemImepaTypbl Ha »elle300€TOHHbIE KOHCTPYKIIMU MPUBOJUT K PE3KOMY
CHIDKEHMIO ClLEIUIeHus: apMmarypbl ¢ OeroHoM. IIpu narpese mo 100°C cueruieHue riagkoi
apMartypbl ¢ 6eToHOM ymeHblnaercs Ha 25%, npu 450°C nmonHocThio Hapymaercs. Harpes 1o
200°C xene300€TOHHBIX KOHCTPYKIMH C TOpsiYeKaTaHOH apMaTypoil MepHOAMIECKOTO MPOGUIIs
IPAaKTUYECKH HE CHIJKACT CLEMJICHUs, HO MpU OoJiee BBICOKUX TeMIleparypax, HalpuMep Hpu
450°C, creruieHne cHmKkaercs Ha 25%.

IIpu  oskcrutyatanuu OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKLHMH  HE0OXO0auMO:
IPOBOJIUTH MEPONPHUATHS 10 YMEHBIICHHIO CTEIIEHW AarpecCUBHOCTH CPEIbl; MPUMEHSTH
KOHCTPYKLUU O€TOHOB MOBBIIIEHHON INIOTHOCTHU U T.JI.

B mpomecce skcmyatanmu HE0OX0aMMO 0OecreurBaTh JOCTATOYHYIO BEHTHIISIIIHIO
HOMEIIEHUHN JJI yJaJIeHUs] arpeCCUBHBIX T'a30B, 3alUILATh 3JIEMEHTHI 3JaHUN OT YBJIAXKHEHUS
aTMOC(EpHBIMU OCaJKaMd M TPYHTOBBIMH BOJAMH, TIOBBIIIATH KOPPO3UOHHYIO CTOHKOCTBH
OETOHHBIX M K€JIe300€TOHHBIX KOHCTPYKLUHUH MyTeM MOBEPXHOCTHOM M 00BEMHON 00paboTKU
MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMH, YCTPAUBATh aHTHKOPPO3UOHHBIE IIOKPBITHSL.

'Huenne — 3TO  paspylleHHe JPEBECUHbl  NPOCTEHIIMMU  PACTUTEIbHBIMU
OpraHM3MaMH JIpeBOpa3pylIAlONIMMKU IpuOaMu, JUIsi KOTOPBIX OHa SBJSETCS NHUTATEIbHOU
cpenoit. HekoTopsle jecHble TpHObI MOPAXKAIOT €Ile PACTYIUE U BBICHIXAIOLIUE B JIECY JEPEBbSL.
Cxnaackue rpulbl pa3pylaloT JecoMaTepuasbl BO BpeMsl XpaHEHHUs UX Ha ckianax. JlomoBble
rpubbl — Mepyinyc, KoHudopa, mopus U Jpyrue — pa3pyuiaroT JPEeBECUHY CTPOUTEIbHBIX
KOHCTPYKIUH B IPOLIECCE UX IKCIUTyaTalllu.

I'puObl pa3BUBalOTCS M3 MHMKPOCKOIMYECKUX MHUKPOHHBIX pPa3MEpOB 3apOJbILIIEBBIX KIETOK-
CIOp, KOTOpBIE JIETKO NMEPEHOCSTCS JABM)KEHHEM Bozayxa. lIpopacras, copsl B BUAE TOHKHX
HUTENU-TU(OB, KOTOPBIE CIUIETAIOTCSA B LIHYPbI U MJICHKU-TPUOHUIIBI, 00pa3yroT II0JI0BOE TEJIO0
rpuba — MCTOYHMK HOBBIX criop. I'ndsl npeBopaspymaronmx rpudoB, MPpOHUKas B JPEBECHHY,
00pa3yloT OTBEPCTUS B KIETOYHBIX OOOJIOUKaX M 3aTe€M pacTBOPAIOT HUX BbIIEISIEMbIMU
(bepMeHTaMu — pa3pylIUTESIMU LeuTiosio3bl. [Ipu 3ToM IpeBecrHa oKpammBaeTcsi B Oypblil
I[BET, MOKPHIBAECTCS TPEIIMHAMU M paclaaeTcs Ha NPU3MaTHUYEeCKUe KYCOUKH, TOJTHOCTBIO Tepsis
CBOIO IIPOYHOCT.

['HueHHe, Kak pe3yNbTaT >KU3HEAEATEIbHOCTH PACTUTENBHBIX OPraHU3MOB, HEBO3MOXKHO 0e3
ONpe/eNIeHHbIX  OJaronmpusaTHBIX  ycioBuM. Temmeparypa JokHAa  OBITH  yMEPEHHO
noJjoxuTenbHol, He Bbime 50° C. IIpu oTpuiatenbHOM Temneparype Ku3Hb TpHOOB 3aMHpaeT,
HO " MOXeT BO300HOBUTHCS BHOBb Ipu mnoreruieHud. l[lpekpammaercs poct rpuboB mpu
Temreparype OoJyiee BBICOKOH, a mpu TemnepaTrype Oonee 80° C muionoBble Tena, rpuOHMULIA U
cropsl TpuboB moru6aroT. Hanmmensbias BIaKHOCTb APEBECHUHBI, MPU KOTOPOH MOTYT pPacTu
rpu6sbl, coctanisier 20%. B Gosee cyxoit ipeBecuHe KU3Hb TPUOOB 3aMHpaET.

[IpucyrcTBUE BO3ayXa Takke HEOOXOAMMO A pocTa rpuloB. [[peBecrHa, MOTHOCTHIO
HaCBIIIEHHAast BOJAOHN MM HaXOJAIIasicsl B BoJie 03 10CTyIa BO3/yXa, THUEHHUIO HE TIOJIBEpraeTcs.
HeBo3MorkHa KU3HEIEATEIBHOCTh TPUOOB TaKXKe B CpeJie SOBUTHIX U1 HUX BEUIECTB. Jawuma
Oom cHUeHus UMEeT BaKHelIee 3HaYeHHue sl 00ecrieyeHns J0NToJIeTHEH CIIyKObl 1epEeBsIHHbBIX
KOHCTpYKLUH. OHa COCTOUT B TOM, YTO HUCKJIFOYAETCS OJHO U3 NEPEUUCIICHHBIX BBIIIE YCIOBHA,
HEOOXOUMBIX JUIS KHU3HEICITEILHOCTH IpuO0B. M301MpoBaTh peBecuHy OT IMOMaJaHus B Hee
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CIIOp, OT OKPYKAIOLIETO BO3/yXa U IOJIOKUTEILHOW TeMIepaTypbl B OOJBIIMHCTBE CIIy4acB
IPAaKTUYECKH HEBO3MOXKHO. BO3MOKHO, TOJBKO YHUYTOXXUTh I'PHUOBI M MX CHOPBI BBICOKOM
TEMIIEPATYpPOil, HE JONYCTUTH MOBBILIEHUS €€ BIAKHOCTH IO OMACHOI'O YPOBHS MJIM NMPONMUTATH
ee SAJOBUTBIMU JuId TpuOOB BelleCTBaMH. JTO M JOCTHraercs IyTeM CTEepHIN3aluiy,
KOHCTPYKTUBHOM M XMMHUYECKOH 3alUThI IPEBECUHBI OT THUECHMSL.

Crepwinsanysi ApeBECUHBI IPOMCXONUT €CTECTBEHHO B IIPOLIECCE MCKYCCTBEHHOM,
0COOEHHO BBICOKOTEMIIEpATYpHOH, cymku. [IporpeB npeBecunsl npu temneparype Boime 80° C
IPUBOAUT K rM0enn Bcex MPUCYTCTBYIOIUX B HEW CIIOp 1OMOBBIX I'puboB. Takas npeBecuHa ro-
pa3fo AOJbIIE€ CONPOTUBISAETCS 3arHMBAHMIO U JOJDKHA B IIEPBYIO OUY€pElb IPUMEHSTHCS B
KOHCTPYKLUSX.
3awuma NpeBeCUHBl OT KOHOEHCAYUOHHOU 67a2u VUMEET OYEHb Ba)KHOE 3HAueHHUeE. OTa Biara
BO3HHUKAET B XOJOJHOE BPEMs TIofa B TOJIIE TEIJIOU3O0SALUOHHOTO CJIOS OIPa)KIaroIIUX
KOHCTPYKLUH OTaIJIMBa€MbIX IOMEIIEHUN B Pe3yJbTaTe KOHACHCALMU BOASHBIX NapoB. Takoe
YBIIQXKHEHUE IPOMCXOJUT JUIMTEIILHOE BpeMsli M HE Bcerja MOXeT ObITh OOHapyxeHo. Jlns
3allUThl OT IPOHUKHOBEHUS B KOHCTPYKIMIO BOJSHBIX I[apOB CO CTOPOHBI IOMEIIECHHUS
YKJIaAbIBaeTCs ¢I0i napou3oysaunu. OCHOBHBIE HECYLIME KOHCTPYKLUU ITOMEIIAIOTCS BHE 30HbI
nepernajga TeMIepaTyp WIK MOJHOCTbIO BHYTPH IIOMELIEHUS HUXKE €105 TEIUIOU30JISILIUY UITH BHE
€ro, HallpUMep B XOJIOJHOM IIOMEUICHUH Y€p/laKa BbIIIE YTEIJIEHHOTO YEPAayHOro MEPEKPBITHUS.
Xopoliee NpOBETPUBAHHE JPEBECHHBI ONArONPUATHO JUIsl €€ €CTECTBEHHOIO BBICHIXaHHS B
npouecce dKcriyarauuu. g 3Toro AenarT OCylarolve IMPOAYXH B TOJILE KOHCTPYKLIMMH,
cool1aroluecs: ¢ Hapy>KHbIM BO3/1yX0oM. EcTecTBeHHbIE TPOJyXH 00pa3zyloTCss MEXKIY JINCTaMU
acOeCTOLEMEHTHOW KPOBJIHU. DJIEMEHThl OCHOBHBIX KOHCTPYKLHMH ClIeAyeT MPOeKTUpOBaTh Oe3
3a30POB U LIENEH, IIIE MOKET 3aCTauBaTLCS ChIPOM BO3IYX.

Xumuueckasn 3awuma IPeBECUHbl HEOOX0AUMA B T€X CIy4asx, KOIrJa ee yBJIaXXKHEHUE
B Ipolrecce SKcIuTyaTanud Hen30exHo. KOHCTpyKImu, SKCIUTyaTHpyeMble Ha OTKPBITOM
BO3/yX€,B 3€MJIE, B TOJILIEC OIPAXKAAOIINX KOHCTPYKLINN 34aHUNA U Ap., HAIIPUMEP KOHCTPYKLIUU
MOCTOB, MauT, CBal MU T. M., HEU30€KHO YBIAKHAIOTCI AaTMOCPEPHON, TPYHTOBOM WK
KOHJCHCAIUOHHON BJIarod. XHMMHYECKas 3allluTa TaKUX KOHCTPYKIMH OT 3arHUBaHUsA
3aKJII0YAETCs B MPOMUTKE WM MOKPBITUM HMX SAJOBUTHIMU Ui TpUOOB BEIIECTBAMU —
anTucenTukamMu. OHM OBIBAIOT BOJOPACTBOPUMBIMU U MACIISIHUCTBIMHU.
BonopacTBopuMble aHTUCENTUKM — 3TO BEIIECTBA, HE UMEIOIIME I[BETa U 3amaxa, Oe3BpeHbIe
Ui Jofiel, Hanpumep (GropucTbiii M He QTOpUCTHIA HaTpui. VX HMCHONB3YIOT JUIS 3alUThI
JPEBECUHBI B 3aKPBITHIX MOMEUICHMSX, /1€ BO3MOXKHO INMpeObIBaHUE JIIOJIEH W HET OMACHOCTH
BBIMBIBAHHS AaHTUCENTHKOB BOJMOW. CyIecTBYIOT U JApYTHE€ BHIbl BOJOPAaCTBOPUMBIX
AQHTHCENTUKOB, HEKOTOPBIE U3 HUX SJIOBUTHI U JIJIS JIIOJIEH.

MacnsHuCTble aHTHCENTHKH IMPEJCTABIAIOT cO00l HEKOTOpble MUHEpalbHbIE Macia —
KaMEHHOYTOJIbHOE, AaHTpAll€HOBOE, CJAaHIIEBOE, JpeBecHbId Kpeo3oT u aAp. OHu He
pPacTBOPSIOTCS B BOJE, OUEHB SAOBUTHI JJIs1 TPUOOB, OJTHAKO UMEIOT CUIIbHBIN HETTPUSTHBIN 3amax
Y BPEIHBI JJIs 310pOBbS-TI0AeH. DTH aHTUCENTUKU HE BHIMBIBAIOTCS BOJIOM U IPUMEHSIOTCS JIJIS
3alUTEl OT THUEHUSI KOHCTPYKLMH, 3KCIUTyaTUPYEMbIX Ha OTKPBITOM BO3[yXE, B 3€MJIE€ U HaJ
BOJIOM.  3alMIIEHHbIE  MACISHUCTBIMM  AHTUCENTHKAMH  KOHCTPYKIIHMH YCIIEUTHO
AKCIUTYaTUPYIOTCS IECATKH JIET B YCJIOBHUSX, I'/I€ HE3AIIUIIEHHbIE KOHCTPYKIIMH PA3pPyLIAIOTCS
THWJIOCTHBIMU TpuOaMM 3a JIBa-TpU rojia. BHeceHHe B JpeBECHMHY aHTHCENTHUKOB MPOU3BOJASAT
pa3IMYHBIMU METOJAMH.

[IponuTka npeBecHMHBI TOA jJaBieHUEM HamOoisiee 3(dexruBHa. [Ipu sTOM ApeBecuHa
BJIQXKHOCThIO He Oonee 25% BBIAECPKUBAETCS B PACTBOPE AHTHCENTHKA BHYTPH CTaJlbHOIO
aBTOKJIaBa 1MoJ] BbICOKUM (110 14 MIla) naBnenuem, B pe3yabTaTe 4e€ro aHTUCENTHK MPOHUKAET B
Hee Ha JIocTaTo4yHylo ryOuny. [IponuTka npeBecuHbl B ropsyee - XOJOIHBIX BaHHAX TOXE JaeT
JocTaTOuHbIN 3 PexT npu MeHsbIIel croumocTu. [Ipu 3TOM ApeBecuHa BbIIEP)KUBAETCS CHavasa
B ropsiuel, a 3aTeM B XOJIOJJHON BaHHE C PACTBOPOM AHTHUCENTHKA 0€3 MOBBIIIEHHOTO JaBJICHHUS.
[ToBEpXHOCTHOE AHTHUCENTUPOBAHUE 3aKIKOYACTCd B HAHCCECHMM HA IIOBEPXHOCTH IPEBECUHBI
IKCIUTyaTUPYEMBIX KOHCTPYKLMH TOpSYEro aHTUCENTHYECKOrO pacTBOpa WM TyCTOM
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aHTHcenTUYecKoi macTel. [lompoOHBIE YyKa3aHHWS MO 3alIUTE€ APEBECUHBI OT 3arHUBaHUS
comepxarcs B crenuanbHOM wuHCTpyKimn M-119—56. IlpumeHneHune apeBecHHBI, HE
3aIIUIIICHHON OT THHUCHHs, B OJArompUATHBIX MJII 3arHUBaHUs YCIOBUSX JIOJDKHO OBIThH
MOJIHOCTBIO UCKITFOUEHO.
IlopaxeHHEe HACEKOMBIMHU MOJKET TOXKE CIYKUTh IPUYMHOM paspyllieHus ApeBecuHsbl. s
JEPEBSIHHBIX KOHCTPYKLMI HamOojee OMacHbl >KYKU-TOUMIBIIMKU. WX JWYMHKH, NHUTasACh
[JIaBHBIM ~ 00pa3oM  JIPEBECHHOM, MPOrphI3alOT B HEH MHOTOYMCIICHHBIE OTBEpPCTHUS,
COOTBETCTBEHHO CHIKasi €€ MPOYHOCTh. (s 3aluThl OT >KYKOB-TOUMJIBIIMKOB 3(G(HEKTUBHBI
TOJIbKO TEMIIEpATypHbIH MU XUMHUYECKUN criocoObl. HarpeB npeBecHHBI 10 TeMMepaTypbl BBIIIE
80°C mpuBOIUT K THOETU ATUX BpEAUTENICH. XUMHUYECKas 3alliTa JIPEBECHHBI OT 3arHWBaHMS,
0COOEHHO MACIISIHUCTBIMUA aHTUCENTUKAMH, OJTHOBPEMEHHO HAJIEKHO 3aIUIIACT €€ U OT KYKOB-
TOUMJIBIIMKOB. [l ucTpeOieHus >KyKOB M HMX JUYMHOK B JPEBECHHE SKCILTyaTUPYEMBIX
KOHCTPYKIIUW TMPUMEHSAETCS OKYPUBAHHUE €€ SJIOBUTHIMU Ta3aMU U BCHPBICKUBAHUE B XOJIbI
JKYKOB PacTBOPOB SIIOBUTHIX BEIIECTB, HanpuMep rexkcaxsiopana wim JJT.
O0cy:xnaemble BONPOCHI:

1.Kak onpenensiercs KOppo3uu apMaTypsi?

2.Kakoii BUJ] KOpPO3HH BBI3BIBAIOT MEKKPHUCTALTUTHYIO KOPPO3HUIO apMaTyphl?

3.Kakue mapameTpsl, BIusIONIME Ha KOPPO3HUIO apMaTyphl OoJiee 3HaYNMble?

4. KakuM KOHCTPYKIIHSIM MPUCYIIA ONACHOCTh BHE3AITHOTO OOPYIIICHHUS?

5.I1epeuncauTh crocoObl 3aTUTHI k/0 KOHCTPYKIUI OT KOPPO3HH?

6.Kakue rpubOBl pa3pymarT IPEBECHHY CTPOUTEIBHBIX KOHCTPYKIIMH B TpOIEcce UX

3KCIuTyaTauuu’?
7.0numuTe mpo MacasTHUCTHIE AHTUCEITHKHY.
8.Croco0blI 31U Tkl JPEBECUHBI OT THUCHUS?

IpakTnyeckoe 3ansiTuels
Tema 15. MeToauka OlleHKH IKCILIYaTAIMOHHBIX XaPAKTEPUCTHK 3JIEMEHTOB 31aHUI.
Omnpenesienne napaMmeTpoB eCTECTBEHHON OCBEIIEHHOCTH 31aHUM.

Heapb 3aHATHA: U3YUUTH ONpEieNICHUE TapaMETPOB €CTECTBEHHOM OCBEIIEHHOCTH 3/1aHUH.
TeopeTuyeckas 4acThb:

Omnpenenenne napaMeTpoB ECTECTBEHHON OCBELIEHHOCTH 31aHUM.
KauecTBO OCBCIICHHOCTU XapaKTCPU3YCTCAd MHTCHCUBHOCTBIO, KOTOpAas AOJIKHA OBITh HE HIKE
HOPMAaTHBHOM, 1 pABHOMEPHOCTBIO, T.€. OTCYTCTBUEM PE3KHX OJMKOB U TEHEH.
3a eIMHUIy OCBEIIEHHOCTH MPUHHMAIOT JIOKC (JIK), T.€. OCBENIEHHOCTh IMOBEPXHOCTH B 1 M2
PaBHOMEPHO paCIpeeIEHHBIM CBETOBBIM MIOTOKOM B 1 JIFOMeH (JIM).

I/ICKYCCTBGHHaSI OCBCIICHHOCTbL BBHUAY MMOCTOSTHHOM MOIIHOCTH HMCTOYHHKOB CBE€Ta

U3MEpPSETCS THOPMUPYETCS B JIFOKCAX.

JIHEBHYIO  OCBEIIEHHOCTh BBIp@XAlOT C TOMOIIBIO KO3(dUIMEeHTa ecTeCTBEHHON
OCBEILIEHHOCTH(K.€.0.).
KoadduimeHT ecTecTBEHHON OCBEIIEHHOCTH e KakKoH-TMOO TOYKM BHYTPU IOMEILIEHUS
IpeCTaBisieT cOO0M BBIPaXKEHHOE B NMPOLEHTAX OTHOIIEHHE OCBEIIEHHOCTH E6 3TOW TOUKH K
OJIHOBPEMEHHON oOcBellleHHOCTH E,HapyXHOIl TOpHU30HTaIbHON IJIOCKOCTH, OCBEHIaeMOMN
paccessHHBIM CBETOM BCEro HeOOCBO/1a MPU HEPABHOMEPHOM SPKOCTH Heba:
e=FE6/ E, 100%
3HayeHue K.e.0. B KakoW-mubo Touke M momerieHuss B OOIIEM cllydae ONpejessiercs I0
dbopmyre:
e=e,te,testen
rjie e, — K.€.0., CO3/1aBaeMbIil MPSMBIM pPACCESHHBIM CBETOM OT y4yacTka HeOa, BUAMMOIO U3
Touku Jl/uepe3 mpoembl, C y4eToM CBETONOTEPb NpPU MPOXOJAE CBETOBOIO IOTOKAa yepes
OCTEKJICHHBIN TTPOEM;
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€0 — K.€.0., CO3JaBacMblii OTPaXKCHHBIM CBETOM OT BHYTPEHHMX IIOBEPXHOCTEH IOMEILIECHUN
(MOTONKOB, CTEH, MOJA);

€3 — K.€.0., CO3JaBacMblii OTPaXCHHbIM CBETOM OT MPOTHUBOCTOSIIIMX 3JaHUM (€ciIu OHU
UMEIOTCH);

€n — K.€.0., CO3/IaBaeMblii B IIOMEILIEHUH (CO CBETJION OKpAcKOW MOTOJIKA, CBETOM, OTPAKEHHBIM
OT IIOBEPXHOCTH NMPUMBIKAIOLIEH K 3JaHUIO TEPPUTOPUN).

[Ipu ompeneneHUM HEOOXOAMMOW  OCBEUICHHOCTH BHYTPU TIOMEIIEHHUS  JOMYCKAaeTCs
I10JIb30BATHCS BBIPAKCHUEM

E=E.x 10q

rae £, — Hapy»XHasi OCBELICHHOCTD, JIK;

K — KO3(pUIHMEHT MeHbIIe |, 3aBUCALINI OT pa3MEpPOB CBETOBBIX IMPOEMOB U UX MOJIOXKEHUS
OTHOCHUTEJIBHO JaHHOH TOYKH U HEOOCBOa;

To — 00MMil KO3 PHUIMEHT cBeTONponyckanus rnpoema (<1), KOTOpBIH yYUTHIBAET 3aTEMHEHUE
CBETOBBIX IIPOEMOB JJIEMEHTAMH 3aIIOJIHEHUS, IOIJIOLIEHUS CBETa CTEKIIAMH, CTENEHb HX
3arpsi3HEHUS IbLIBIO U KOMOTHIO U T.JI.;

g — KO3Q(UIMEHT, YYHUTHIBAIOLUIMI HEPABHOMEPHYIO SPKOCTh HeOa I0 HANpaBJIECHUIO OT
TOPU30HTA K 3CHUTY.

YucneHnHple 3HaueHHsI BCeX KOA(Q(UIMEHTOB, BXOAALIMX B IPUBEACHHBIE BbIIE (HOPMYIIBL,
onpezeneHbl onbITHBIM mmyTeM W jnanbl B CHull 23-05-95 «EcTtecTBeHHOE M UCKYCCTBEHHOE
OCBEILIEHUE.

3aganue:

1. OnpenenuTh OCBELIEHHOCTh ayAUTOPUN €CTECTBEHHOH OCBELIEHHOCTU

IIpakTuyeckoe 3ansaTue 16
Tema 16. MeToauKa OlleHKH IKCIJIYaTAIIMOHHBIX XapPAKTEPUCTHUK 3JIEMEHTOB 3/1aHUI.
OnpenesieHne napaMmeTpoB HEOOXOAUMOM TENJIO3AIIMTHI OTPAKIECHUH.

Heab 3aHATHA: U3YYHUTh OINpPEICICHUE MAapaMETPOB 3BYKOMU3OJIALIMHU OrPaXAArOLIUX
KOHCTPYKIIHH.
Teoperuyeckas 4acThb:
K orpaxpamomum nsnemMeHTaM 3JaHHS B TEIUIOTEXHUYECKOM OTHOILIEHUU MPEIbSBIISIOTCS
cienyromye TpeOoBaHUS:
OKa3bIBaTh COMPOTHUBIICHUE MPOXOKICHUIO YEPE3 HUX TEILIa;

HE HUMEThb Ha BHYTPEHHEH IIOBEPXHOCTH TEMIIEPATyphl, 3HAUYUTEIBHO OTJIMYAIOLIEHCS OT
TeMIIepaTypbl BO3/lyXa IIOMEILEHHS C TeM, YTOOBI BOJIM3H OTPAXKACHUS HE OIIYIIAIOCh X0JIOAA, a
Ha MOBEPXHOCTH HE 00pa30BBIBANICS KOHJIEHCAT;

[

o0nasare JIOCTaTOYHON TEIUIOBOM uHepuued (TemIoyCTOMYMBOCTBIO), 4YTOOBI KoseOaHus
Hapy>KHOW M BHYTpEHHEH TeMIlepaTyp BO3MOXKHO MEHBIIE OTpaXaluCh Ha KOJICOAHUAX
TEMIIepaTypbl BHYTPEHHEN IOBEPXHOCTH;

COXpaHATh HOPMAJIbHBIA BIIAXKHOCTHBIA PEXKHUM, TaK KaK YBJIAXHEHUE OTPAXKICHHS CHHXKAET €ro
TEIJIOU30JIALIMOHHBIE CBOMCTBA.

Jl1s BBIMOMHEHUSI ATUX TpeOOBaHUM MPHU MPOEKTUPOBAHUU OTpaxkaeHui noib3ytoress CHull 23-
02-2003 «TemuoBas 3amuTa 31aHUI».

[TprMep BBINOTHEHUS TEIUIOTEXHUYECKOTO

pacuera Hapy>XHOW KUPIUYHOMN CIOUCTOMN

CTEHBI )KWII0r0 1oma. McxonHble JaHHbBIE:
1. PaiioH cTpoutenscTBa — I. Ka3ans;
2. Pacuetnas TemmnepaTypa BHyTpeHHETO Bo3ayxa - lini=+20°C (cnpaBouHas Tabnwuia);
3. B1a)KHOCTHBIN peXUM MOMEIIEHHUH - HOPMaJIbHBIH;
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4. 30Ha BIQXKHOCTH — HOpMabHas (1o npuinoxenuto 6* Caull 23-02-2003);

5. YcnoBHs 9KCIUTyaTaI[iK OTPaKAAI0MUX KOHCTPYKIUi— «by» (tadmwma 2, Caull 23-02-2003).
PacueTrHas cxema:
3amaemMcs TOIIIUHON KUPIUYHBIX CTEHOK U YTEIUIUTENS MEXly HUMU. Pacuer
POU3BOIMMMETOIOM ITOCIIEA0BATEIBLHOTO PUOIMKEHUS:
Martepuain CTeH U yTeIIUuTels IPUHUMAETCS COTJIACHO 3a/1aHusl.

1. CunuKaTHBIHA KHpIud, po=1800 kr/m>;

2. BozmymHas mpocioiika

3. YTennuTens — NeHOHOIUCTUPOT, Po=40 kr/m®

4. TTapounzonsuus

5. IlITyKaTypKa U3 [IEMEHTHO — IIECYaHOTO PacTBOpa, Po=1800 kr/m?

i 234 3 §

e,
ool

-
3%
oy

el
talels

Pacuer:

1. OmpeiesisieM rpagyco — CyTKd

oronuTenbHOro nepuoaaDy=(tint-th)*Znt
D¢=(20+5,2)*215=5418°C, cyT
the=-5,2 °C ; Zn=215 cyr. (mo tabmume 1 CHull 23-01-99%*)

2. OnpenensieM HOPMUPYEMOE COMPOTHBIICHHUE TEILTONEepeIadn
o popmyneRreg=a*Da+b

a=0,00035

(o Tabmume 4 Caull 23-
02-2003)b=1,4
Rreg=0,00035*5418+1,4=3,3 (M**°C/BT)

3. OnpenensieM TEPMUYECKHE COMTPOTUBIICHUS OTACTBHBIX CIIOEB OTpaXk Aot
KOHCTPYKIUUIIO opMyIie
R=c/A
R1=0,12+0,38/0,87=0,574, M**°C/Bt
R2=Ra+1=0.15 (mpunoxenune 4, CHull
11-3-79),R3=0,12/0,050=2,4,
M?*°C/Br
R4=0,005/0,17=0,029, m**°C/Bt R5=0,02/0,93=0,21, M**°C/Bt Rk=R1+R2+R3+R4+Rs
R«=0,574+0,15+2,4+0,029+0,021=3,17 (M**°C/Br)
OrnpenernsieM MpUBEICHHOE CONMPOTUBIIeHHE TertonepenadnRo=Rsi+Rk+Rse=0,11+3,17+0,043
Rsi:1/8,7:0,11 Rse:l/23:0,043
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R,=3,32, M**°C/Bt
CpaBauBaeM 3HaueHUS Ro 11 RregR0=3,32>Rreg=3,3
YcnoBue coOr0aeTcs, TOMIIUHA CTEH U YTEIUTHTENS 3aIIPOSKTHPOBAaHA BEPHO.

BapuanTsl 3a1aHuii

Bapuant No2
Bapuant Nel 1.Paiion crpourensctBa-r. Kazanp
2.3manue Paiton ctpourtenbctBa-r.Kazannb
- )kuJo0it 1oM 3.Marepuran HapyKHBIX CTEH —
KHPINY CUINKATHEIH p=1800 kr/m° 31anue - Mmara3ud 3. MarepuaaHapyXHbIX CTEH
4.VTennuTens — neHonomuctupoi p=100 kr/m®  — kupnuy cunukatHsi p=1800 kr/m>

5.KonuuecTBo cinoes- 3
VTennuress — HeHonoaucTupon p=150kr/m>

5. KosmmuecTtBo cinoes- 2

Bapuant Ne4
Bapuant Ne3
Paiion crpourenscrBa-r.CaparoB
Paiion crpourenscrBa-r. CapaTos
31aHue - XKWIOH I0M
3nanue — neTckuit can 3. Matepuan HapyKHBIX
CTeH —KepaM3UToOeToHHbIe 6710KK p=1200 kr/M® MaTepuan HapyKHBIX CTEH —
KepaM3uToOeToHHbIe 6110Ku p=1000 Kr/m>
VTemmuTens — neHonomuyperan p=80 kr/m> Yrennurenb — neHonounypera p=60 kr/m
Komnyectso cioes- 2

3

5. KoimmmuectBo crnoes- 2

IIpakTnyeckoe 3ansTHe 17

Tema 17. OueHka TeXHHYECKOT0 COCTOSTHUS U IKCILTYaTAIIMOHHBIX XapaAKTEePUCTUK
OCHOBaHUil,pyHIaMEHTOB, NOABAJLHBIX MOMeleHu . OlleHKAa TeXHUYECKOr0 COCTOSIHUS U
JIKCIVIYaTAUMOHHBIX XapPAKTEPUCTUK KOHCTPYKTHBHBIX 3JIEMEHTOB 31aHHS.
OuneHka TeXHMYECKOI0 COCTOSTHUS KOHCTPYKIIUIA

I_Ie.m) 3AHATHUSA: U3YUUTHb OLCHKY TCXHUYCCKOT'O COCTOSAHUA KOHCTPYKI_[I/II\/’I

Teoperuyeckas 4acThb:

Hecymas cnocoGHOCTh 31@aHHMsl 3aBUCHUT OT MPOYHOCTH M YCTOWYMBOCTH OCHOBaHUU U
(byHIaMEHTOB.

OcHoBaHME — MAacCHB I'PyHTa, BOCIIPUHUMAIOIIMNA Harpy3Ku OT 37aHus yepe3 GyHIaMeHT. OTu
Harpy3Ky BBI3BIBAIOT B OCHOBHOM HAIIPSOKEHHOE COCTOSIHHE, KOTOPOE€ MOXKET IPUBECTH K
nedopMalusiM caMoro OCHOBaHHUs, a Takke (QyHaaMeHToB. Bennunna nedopmanuii 3aBUCUT OT
KOHCTPYKIIUU U POPMBI (DYHIAMEHTOB, OT CBOWCTB OCHOBaHHUSI.

OCHOBHBIMU NPUYMHAMHU Ae()OpMai IPYHTOBBIX OCHOBAaHUM SIBIISIFOTCS:
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IIPEBBILICHUE PACUCTHBIX HATPY30K HA OCHOBAHUE;

BHEIIHUE TUHAMHYECKHE HAarpy3KH (CEIICMUYECKHE, B3PbIBHBIE, IBUKEHUE TPAHCIIOPTA UT.11.);
MaJiasi rIyOorHa 3a0KeHus PyHIaMEHTOB;

OLIMOKH NPY MPOBEICHUN MHKEHEPHO-TEOJIOTHIECKUX N3BICKAHUH;

OLIMOKH NIPU MPOESKTUPOBAHUH U T.1I.

HesnaunrenbHbie 1 paBHOMEpHBIE JedopManuu (OCAAKH) Ul 3JaHUN HE ONAcHBI, OONBIINE H
HEpaBHOMEpHbIe JedopManuu (IIpOcajku) MOTYT HPHUBECTH K OOpa3oBaHUIO TPELIMH,
pa3pylLIeHUIO KOHCTPYKIMH, aBAPUAM 3JaHUI U COOPYKEHUH. 3HAYUTENIbHbIE OCaJIKH,
paBHOMEpHBIE IO BCEMY IMEPUMETPY 3/aHHUM, HE BBI3BIBAIOT CEPbE3HBIX JedopMaluil, He
IPENSTCTBYIOT HOPMAJIBHOM AKCIUTyaTalMy 31aHus. OnacHbIMU SIBJISIOTCS HEPABHOMEPHbIE
OCAJIKH.

31aHus NOAPa3AEsAOTCA MO YYBCTBUTEIBHOCTH HAa MaJIOUyBCTBUTENIbHBIE U UYBCTBUTEJIbHBIE.
ManouyBCTBUTENIBHBIMU SIBJISIFOTCS  3/1aHUS], IMPOCENAIOIINe KaK €JMHOE IPOCTPAHCTBEHHOE
L[eJI0€ PAaBHOMEPHO WM C KPEHOM, M 3]IaHUs, 3JEMEHTbl KOTOPbIX IIAPHUPHO CBSI3aHBI.
YyBCTBUTENbHBIMM K HEPABHOMEPHBIM OCAJKaM SBIAIOTCA 3[aHHMSI C JKECTKO CBSI3aHHBIMU
DIIEMEHTAMH, CMEIICHHE KOTOPBIX MOXKET NPUBECTH K 3HAYUTEIBHBIM AedopmMarusam.
[TpenenpHble pa3HOCTU OCAJ0K OTAEIbHBIX YacTell OCHOBaHUH (pyHAaMEHTOB KOJIOHH WJIM CTEH
31aHui  He JoiukHbl npeBblmaTh 0,002 paccTosHusS MEXIy ATUMH 4acTsaMu. l[IpenenbHbie
3HAYEHUSACPEAHUXO0CAT0KOCHOBAaHUM31aHUIA:

KPYITHOTIAHEJIbHBIX U KPYITHOOJIOYHBIX 8 CM;

¢ kupnuuHeIMU cTeHamu 10 cm;

kapkacHbIX 10 cwm;

CO CIUTIOLIHBIM jKese300eTOHHbIM (pyHaameHToM 30 cM.

B 3aBucumMocTH OT XapakTtepa pa3BUTHUS HEPAaBHOMEPHBIX OCAIOK OCHOBAHUSA M YKECTKOCTHU
3IaHUS PA3THYAIOT CIIeAyoIHe GopMbl AedopMaIiHii:

KpPEHBI
pOTruObI
BBITHOBI
MEPEKOCHI
KpydeHue
TPEIIHUHBI
Pa3IOMBI U T.]I.

[lepekoc BO3HHMKaeT, KOrja pe3Kas HEPaBHOMEPHOCTb pa3BUBAETCS HAa KOPOTKOM Yy4yacTKe
3nanus. [IpornG u BBHITMO CBsI3aHBI C HMCKpUBJIEHUWEM 37aHusA.KpydueHue BO3HMKAaeT NpHU
HEOJIMHAKOBOM KpEHe MO JUIMHE 3aHUs, TP KOTOPOM B JIBYX CEUEHHUSX 3[JaHUS OH Pa3BUBACTCS
B pasHble cTOpoHBl. OT BO3JEHCTBHA pa3IMUHBIX (PAKTOPOB MOTYT pPa3BUBATBHCS OCAJIKH,
BbI3BaHHbIE HU3MEHEHUEM CTPYKTYpbl TpyHTa, KOTOpasi MOXET HapyllaThCs BCIEIACTBHE
BO3/JCICTBUS TPYHTOBBIX BOJ, METEOPOJIOIMUYECKUX BO3JEHCTBUM, IPOMEP3aHMsl, OTTaUBaHUSI U
BbIcbIxaHMs. [Ipu HapylieHuu CTPYKTyphl U IOTepe Hecyllell CrocoOHOCTH OCHOBAaHMS B
npoliecce 3KCIUTyaTallMd TPUMEHSIOT pa3iMyHble CIIOCOObI YKpEIUICHHs IPyHTa: YIUIOTHEHHE,
3aKpEIJICHUE, 3AMEHY.
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DyHIAMEHT — 4YacTh 3/1aHUs], PACTIONOKEHHAs] HUXKE OTMETKH THEBHOW MOBEPXHOCTH I'PYHTA,
nepeaaronas BCE HArpy3kd OT 3JaHUs Ha ocHoBaHWe. Pabora (yHIaMEHTOB MPOTEKaeT B
CJIOKHBIX YCI0BHsX. OHM NMOJBEPTatOTCsl BHEITHUM CUJIOBBIM U HECUJIOBBIM BO3CHCTBUSM.
CwioBbIlE — 3TO HArpy3KH OT BBIMICIEKAIIMX KOHCTPYKIIMM, OTIIOP TPyHTA, CHJIBI ITyYEHUS,
celicMUYecKHe yaapbl, BUOpalKs U T.J.; HECUJIOBbIE BO3ICHCTBUSI — TEMIIEpaTypa, BIAKHOCTD,
BO3JEHCTBUE XUMUUYECKUX BEIIECTB U T.[I.

Jist obecrieueHuss HEOOXOIUMBIX YCIOBUH OKCIUTyaTallMM 30aHUN  (YHIAMEHTBI JOJKHBI
OTBEYATh PsIY TPEOOBAHMIT: TPOYHOCTH, JIOJITOBEYHOCTH, YCTOMYMBOCTH Ha OMPOKHIBIBAHNE, HA
CKOJIbXKEHUE, OBbITh CTOMKMMHU K BO3JICHCTBUIO TPYHTOBBIX M arpPECCUBHBIX BOJI.

Ha »skcrmyaranimoHHbIE CBOMCTBA (PYHIAMEHTOB OKAa3bIBa€T BIUSHHUE KOHCTPYKTHBHAs CXeMma
(JteHTOUYHBIC, CTOI0YATHIC, CIUIONTHBIE, CBAMHBIC).

[Tpu skcruryaTanuu GyHIaMEHTOB U IMOJBAJbHBIX YaCTeH KauyeCTBO YCTPOMCTBA THAPOU3OIISAIINN
ATHX AJIEMEHTOB JIOJDKHO OBITH Ha JIOJDKHOM YPOBHE.

B 3pgaHusAX ¢ moaBaJioM MPEeayCMaTpPUBAIOT JOTOJTHHUTEIBHBIC CIOW THIPOU3OJIALMHM B KIIAIKE
dyHIaMeHTa Ha ypOBHE I0Jla U Ha TMOBEPXHOCTH CTEH I0J[Bajla B 3aBUCHMOCTH OT Haropa
TpyHTOBBIX BoA. s mpemoxpaHeHus TpyHTa y (yHAaMeHTa 3[JaHUS U CTEH IMojBaja OT
YBJIQKHEHUSI TTOBEPXHOCTHBIMH BOJIaMU YCTPAaWBAaIOT OTMOCTKY IIHpuHON HE Menee 0,8 M ¢
ykionoMm ot 3aanust 0,02—0,01 nns achansToBbix 1 0,15—0,1 11 GyABIKHBIX OTMOCTOK.
TpoTyapsl cieayeT ycTpauBaTh C BOJOHEIPOHUIIAEMBIM IOKpBITHEM (achanbT, OETOH) C
ykiaoHOM oT cteH 3gaHus 0,01—0,03, npu BOAOHENPOHUIAEMBIX TPYHTAX MOATOTOBKY IOJ
TPOTYaphl BBITOJHSIOT IO CIIOK XKUPHOHW TIUHBL. TeXHHUYECKas dKCIuTyaranus QyHIaMEHTOB H
OCHOBaHUHN TIpeayCMaTpPUBACT MEPhI MO COAEPKAHHUIO MPUIOMOBBIX TeppuTopuil. Tepputopus
JBOpa JUISA MpeAoXpaHeHuss (GYHIaMEHTOB OT YBJIAKHEHUS JODKHA UMETh YKJIOH OT 3IaHHS HE
Menee 001 mo HampaBJICHHUIO K BOJOOTBOJHBIM JIOTKAM WJIM MPHEMHBIM KOJIOIIAM JUBHEBOU
KaHaJM3aI[uH, BOJOCTOYHBIC TPYOBI JOJKHBI COACPKATHCS B IOCTOSTHHOM HCIIPaBHOCTH.
VcTouyHukaMy yBJIQKHEHHUS TOJBajia MOXET CIYXHUTh BJlara, MOCTYMAolas 4yepe3 MPHUSIMKU.
CteHbl IPUAMKOB JOJKHBI BO3BBIILIATECSA HaJ TpoTyapoM Ha 10—15 cM, moBepxXHOCTH CTEH U
nojia TMPHUSIMKOB JOJDKHBI OBITh 0€3 TpelIuH, MOJ MPUSIMKOB HMMETh YKJIOH OT 3[aHUS C
YCTPOMCTBOM ISl OTBOJIa BOJBI M3 TpHUSMKA. TpemHbl U MIEIH B MECTax MpPUMBIKAHUS
AIIEMEHTOB MPHUSMKOB K CTEHAM IMOBaJIa 3aJIMBAIOT OUTYMOM WIIH 33/I€TIbIBAIOT ac(haabTOM.

[Ipy HamMYUMM HEOPraHW30BAHHOTO BOJIOOTBOJA HYKHO 3aIlUIIATh MPUSMKH OT IONagaHUs
atMocepHbIx ocankoB. [logBanbl U TEXHUYECKHE MOJNONbBS JIOJDKHBI UMETh TeMIepaTypHO-
BIIQYKHOCTHBINA PEKUM COTJIACHO YCTAaHOBJICHHBIM TPEOOBAHUSIM.

[TomemeHusi MOABAIOB W TMOAINOJNBEB HEOOXOAMMO PETYISIPHO MPOBETPUBATH C TOMOIIBIO
BBITSDKHBIX KAHAJIOB BEHTUJISIIMOHHBIX OTBEPCTHI B OKHAX, IOKOJIE WU IPYTUX ycTpoucT. [Ipu
HACTYIUICHHH OTTereseil He0OX0IMMO PETYISIpHO YOUpaTh CHET OT CTEH 3/1aHUs Ha BCIO

HIUPUHY OTMOCTKHA WJIM TpPOTyapa, NMPUHUMATh MEpPbl K YCKOPEHHUIO TasHUSA CHEra IyTeM
PBIXJICHUS, pa30pachiBaHUsl M CKaJbIBAHUA JIbJIa, BOJOCTOYHBIE JTOTKH U MPUEMHBIC JTIOKH JUIS
CTOKa BOJBI MEPUOAMYECKH OuniaTh. OMacHOCTh JJISI OCHOBAHUM TMPEACTABISAIOT PACTEHUS,
MO3TOMY MX CAXAIOT HE OJIIKe 5 M OT CTEH 3AaHHUS.

Jnst mpenynpekieHus MpeXIeBPEMEHHOTO U3HOCA OTACIBHBIX YacTeH 3/IaHUS W WH)KCHEPHOTO
000py/IOoBaHUs, YCTPAaHEHHUS MEJNKUX MOBPESKICHUN W HEHCIPABHOCTEH MpPeIycMaTpUBACTCS
TEKYIIUN PEMOHT.

[Tpu Tekymem peMoHTe (PYHIAMEHTOB U CTEH MOABATBLHBIX MOMEIIEHUN HEOOXOANMOBBIIIOTHUTh
CJIEYIOIIE OCHOBHBIE PAOOTHI:

1.33)16)'[1(3 158 paCHH/IBKa CTBIKOB, IIIBOB, TpeHII/IH, BOCCTAHOBJICHUEC MECTaMHN 06J'II/IIIOBKI/I
(GbyHIaMEHTHBIX CT€H CO CTOPOHBI TIO/IBATILHBIX TIOMEIICHUIA, IIOKOJIEH;

2.yCTpaHEHHE MECTHBIX JIe(hOpMaIlHii TyTeM MEePEKIAKN U YCUICHUS CTEH;

3.BOCCTAaHOBIIEHHUE  OTMEIbHBIX THAPOM3OISIMOHHBIX  yYaCTKOB CTE€H IOJBAIBHBIX
ITOMEIICHHI;

4.mpoOuBKa (3a7eNKa) OTBEpCTUH, THE3 T, 00pO3;
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5.ycunenue (ycTpoiCcTBO) (pyHAaMEHTOB 0] 000pyAOBaHKE (BEHTUIISIIMOHHOE, HACOCHOE);

6.cMEHa OTACNIBbHBIX YYaCTKOB JICHTOUHBIX, CTOJIOYATHIX (YHIAMEHTOB WJIU CTYJIhEB IO
JEPEBSIHHBIMU 3JJaHUSIMHU, 3IaHUSIMU CO CTEHAMH U3 MPOYUX MATEPHAJIOB;

7.yCTpOMCTBO (3a/1e71Ka) BEHTHJIAIIMOHHBIX MPOAYXOB, TATPYOKOB, PEMOHT MPHUSIMKOB,BX0JI0B
B I10/IBAJI,

8.3aMeHa OTJEIbHBIX YYaCTKOB OTMOCTOK I10 IIEPUMETPY 3/1aHUH;

9.repMeTu3anys BBOJOB B MOIBAJIbHOE MOMEIIIEHUE U TEXHUUYECKOE MOATOJBE;

10.ycTraHOBKa MasKOB Ha CTE€HAX I HAOIOIEHUS 32 IehOpMaIUsIMH.

[Tpu kanuTaIbHOM peMOHTE (YHIAMEHTOB ¥ TOBAILHBIX TTOMEIICHUH BBIIOJIHSIOT CICAYIOIHE
paboThI:
YCUJICHUEOCHOBaHMIATTO () YHITaMEHThIKAMEHHBIX 3/TAHUI, HECBSI3aHHOCCHAICTPONKOH 3/1aHUS;

eyaCTHYHAasl 3aMEHa WIH yCUJIeHHE (DYHJaMEHTOB 110/ HapY>KHbIMU U BHYTPEHHUMHUCTEHAMH,
HE CBA3aHHBIEC C HAJICTPOUKOM 31aHUs;

eyciiieHHEe (YHAAMEHTOB IO WHXXEHEpHOe OOOpYyJOBaHWE, PEMOHT KHUPIUYHOH -
O0MHMIIOBKM (YHAAMEHTHBIX CTEH CO CTOPOHBI IIOJIBAJOB B OTACIBHBIX MECTax;
nepeKsIaKaKMpIHUHBIXIIOKOJIEH;

eyaCTUYHAs UJIU TIOJIHAS MEPEKIIaKa MPUSIMKOB Y OKOH MOJIBAJIbHBIX U [IOKOJIbHBIXITAXKEMH;

®YCTPOMCTBO WM PEMOHT I'MIPOU30JISALMH (YHAMEHTOB B IIOJIBAJIbHBIX TOMELICHUSX;
®BOCCTAaHOBJICHUE WJIM YCTPONCTBO HOBOM OTMOCTKHM BOKPYT 3/1aHUS;
®BOCCTAaHOBJICHUE WJIM YCTPONMCTBO HOBOM JIPEHAXKHOU CHUCTEMBI.

O0cy:xnaemble BONPOCHI:

1.OcHoBHbIE IPUYUHBI JePOpMAIIUU TPYHTOBBIX OCHOBAHHI?

2.Ilepeuncimute ¢opmbel  nedopManuii B 3aBUCUMOCTH  OT  XapakTepa pa3BHTHUSA
HEPABHOMEPHBIX 0CaJI0K OCHOBAHUS U KECTKOCTHU?

3.Uto oka3bIBaeT Ha IKCILTyaTallMOHHBIC CBOWCTBA ()YH/IAMEHTOB?

4.]1nst kKakuX 1eser Hajo youparh CHET U OUMIIAaTh BOJOCTOUHBIE JTOTKH?

5.Kakue paboThI TOJDKHBI BBITOJHATHCS IPU TEKYIIHE PEMOHTE (DYHIaMEHTOB HUITOBATBHBIX
MMOMEIICHUI?

6.Kakue paOGOoTHI BBHIMOTHSIIOTCS MPH KAMUTAITLHOM PEMOHTE (YHIAMEHTOB H ITOJBATBHBIX
MMOMEIICHUI?

IIpakTnyeckoe 3ansTue 18
Tema 18. OeHKka TEXHHYECKOI0 COCTOSIHUS M IKCILTYaTAIIMOHHBIX
XapPaKTEPUCTHK KOHCTPYKTHBHBIX 3JIEMEHTOB 31aHUS
MeToaMKa OLIEHKH TEXHUYEeCKOI'0 COCTOSIHMS CTEH.

I_Ie.]'lb 3AHATUA: U3YUUTb MCTOJUKY OLHCHKU TEXHUYECKOIO0 COCTOAHUA CTCH.

TeopeTuyeckasi 4acTh:

CreHbl — 3TO BEpTUKAJIbHBIE HECYIIME M OTpa)KJarolue KOHCTPYKUHH. OHU MOJBEpPraroTCs
p33H006pa3HBIM CHJIOBBIM W HE€ CHJIIOBBIM BOS]I@fICTBHS[M; BOCIIPUHHUMAIOT HArpysKu OT
COOCTBEHHOM MAaccChl, OT MEPEKPHITUI, TOKPHITHHA, KPBIII, BETPOBHIE, CEHCMHUECKHUE HArPY3KH,
COJIHEUHYIO pajuaiuio u T.1. HapyXHble CTEHBI COCTOSIT U3 CAEAYIOUINX 3JE€MEHTOB: TPOCTEHKH,
[OKOJIb, HPOCMBbI, KApHHU3BI, IIAPaAICThI. BHyTpCHHSISI CT€HA BKIIIOYACT TOJBKO JJICMCHTHI
IIPOEMOB.
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CreHbl JOJDKHBI YAOBJIETBOPATH TPEOOBAHUSAM IMPOYHOCTH, JOJITOBEYHOCTH, OTHECTOWKOCTH,
o0ecrieunBaTh MOMEIICHUSM 3/1aHHS COOTBETCTBYIOIIUN TEMIEPaTypHO-BIAXKHOCTHBIN pPEXHUM,
3alUIIATh 3/1aHHE OT HEOJAarompHUATHBIX BHEUIHMX BO3JCHCTBUH, 00JanaTh JEKOPATHBHBIMU
KayecTBaMH. 3ajayeil TeXHUYECKOW HKCIUTyaTallud CTE€H 3/IaHUM SBISETCA COXpPaHEHHE HX
HECyIIEel CIIOCOOHOCTH U OIPaKJAIOIINX CBOMCTB B TEYCHUE CETO CPOKA CIIYKOBI.

Bo3MosxHbIE TOBpEKIEHUSI KOHCTPYKIIHM CTEH:

—nedopManuu cTeH (TPOruObl, BEITMOBI, OTKIIOHEHUS OT BEPTUKAIIH );
—OTKOJIbl, PAKOBHHBI, BLIOOWHBI U IPYTHE HAPYIICHUS CIUIOMIOCTH;
—YBJI&XHCHUE KJIAJIKU CTEH, BEIBETPHBAHKE M BEIMBIBAHHE PACTBOPA U3 IIIBOB KIIAJIKH;

MOBPCIKACHHUC 3allIUTHBIX U OTACIBHBIX CJIOCB,
pa3pyuieHue OCHOBHOI'O MaTepurajia CTCH.

B kpyrnHonaHenbHbIX 3IaHUSX 0COOOT0 BHUMAaHUS TPEOYIOT: MaHEIH HAPYKHBIX CTEH;
BHYTPCHHUE HECYIIME€ CTEHbl C BEHTWISIUOHHBIMH TAHEISIMH, BEpPTUKAJIbHBIE U
TOPU30OHTANIBHBIE CTBIKM MEXIY MaHeIsIMH HapYXKHBIX CTEH; IIBBI MEXAY MaHeIsIMH U
OKOHHBIMH KOpPOOKaMU; Hapy>KHbIE y3JIbl 3/TaHUS; MECTa COMPSDKCHUS YepAavuHbIX MEPEKPHITUI
CO CTEHaMHM; CTBIKU KapKaca U JIpIo. .

[IpyunHBl BO3HUKHOBEHHUS TMOBPEXKACHHUS CTEH 3aHMM B MPOIECCE OSKCIUTyaTalluu:
HEpPaBHOMEpPHAs 0CaJiKa Pa3IUYHbIX YacTel 3/1aHWi; HU3KOe KayecTBO MaTepuana, u3 KOTOPOTo
BBITIOJIHEHBI CTEHBI; OLIMOKHU TPU MPOSKTHPOBAHUM (HEYIauyHOE KOHCTPYKTHBHOE pEUICHUE
Y3JI0OB COMPSIKEHHUSI, HEMPABUIbHBIN y4eT AEHCTBYIOLIUX HArpy30K, MOTepsl YCTOWYMBOCTU H3-3a
HEJOCTATOYHOTO 4YHCJIa CBSI3éM MW T.JA.); HHU3KOE KauyeCTBO BBHIMIOJIHEHHS  PaboT;
HEY/IOBJIETBOPUTENIbHBIE YCIOBUS 3KCIUTyaTalluH; OTCYTCTBHE WIIM HApyLIEHUE TUAPOU3OJISLIUN
CTEH | T.]I.

[lo marepuany pa3nuyaroT CIEIYIOLIME OCHOBHBIE THIBI KOHCTPYKLUN CTEH: JE€PEBSIHHbBIC,
KaMEHHbIE, OETOHHBIC U CTEHBI U3 HE OETOHHBIX MAaTEpPUAJIOB.

Kupnuunsie CTeHbI B Mpoliecce IKCIUTyaTallii He0OX0AMMO CUCTEMATHUECKH OCMAaTpPUBATh C
1EIbI0 OOHApPY)KEHHUS TPEIIMH B TEJIE€ CTEHBI, PACCIOCHHUS PSAIOB KIAIKH, TPOBHCAHUS U
BBINIAJICHUSI KUPIIUYEH U3 IEPEMBIUEK HaJl IPOEMaMu, pa3pylIeHUsI KAPHU30B U MApaIeToB.

[TosiBneHre TpemMH B CTeHAX 3JaHU MOMET BBI3BIBATHCS CIICAYIOIIMMU MPUIMHAMHU:
HEPaBHOMEPHOW OCaJKOW CTEH, BBIMBIBAHHEM TPYHTa W3-TIOJ TOAOUIBH (yHIaMeHTa
TPYHTOBBIMHU BOJaMU; BCIIEJICTBUE aBapuil TPyOOIIPOBOJIOB, HAMOKAHUS U OCAJIKU TPYHTOB TOJ
byHIaMEHTOM M3-3a MOBPEKICHHS WM OTCYTCTBUSI OTMOCTKH, a TaK)K€ MECTHBIX OCaJOK CTEH,
BBI3BAaHHBIX OJIM30CTHIO CTPOSAIIUXCS OOBEKTOB, U T. .

Paznuuar pasHble BuApl TpemuH. BoilocsiHble TpeumHbl HE 3aMETHbl Ha MOBEPXHOCTHU
MTYKaTypKH, HET U3JI0Ma KUPIUYA 1Ol HUMHU. Takue TPEITUHBI MOSBIISFOTCS BCIEIACTBUE YCAAKU
MITYKaTypKH WJIH HEOONBIINX OCaJOK U IEpPeKOCOB CTeH M (yHIAMEHTOB, OHU MOTYT
HaOMIOJaThCS B IIBaxX KJIaJKW, HAa kuprnude. OmMacHOCTH NS 3JaHHS HE mpeacTaBisior. [Ipu
oOHapyXeHUH TPEIIMH HEOOXOTUMO YCTAHOBUTH KOHTPOJIb 32 KOHCTPYKIIUSMHU.

PackpbiTbie TpelIUMHBI CBUIETENBCTBYIOT O 3HAUUTENbHBIX CMEIICHUSX, POUCXOIAIINX B YACTAX
3maHus. BepTukanbHbIE TPEIIUHBI OAMHAKOBOW IIMPHUHBI 11O BBHICOTE TOSBISIOTCS M3-3a PE3KOU
OCaJIKM YacTed 3/1aHus, HAKJIOHHBIE TPEIIMHbI — TPHU MOCTOSIHHOM YBEIMYEHHH OCAIKU
¢dbyHIaMeHTa U CTEHBI B CTOPOHE OT MecTa 00pa30BaHUsI TPEIIHHBI.

BepTukanbHble TpEeIIMHBI, paCXOASIINECsS KBEPXY, 00pa3yloTcs, KOrjia ocajka OJJHOM MIh 00enx
YacTell CTEHBI MOCTEMEHHO yBeNMMuMBaeTcs. HakmoHHBIC TpemMHBI, CONMKAIOMMECS KBEPXY,
CBUJICTENHCTBYIOT 00 OCaJIke ydacTKa CTEHBI MEXKAYy TpeulMHamu. [ Opu30HTaIbHBIC TPEIIHHBI
MOSIBIISIFOTCSL B PE3YJIBTATE PE3KOM MECTHOM ocaaku GyHIaMeHTOB. B aToMm ciyuae HeoOXxoammo
MPHUHSTH MEPHI 0 YCUIICHUIO OCHOBaHMS. B cTeHaX OONbIION MPOTSHXKEHHOCTH MOTYT BO3HUKATH
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TEMIIEpaTypHbIE TPEIIMHbI, BEIMYMHA PACKPBITUS KOTOPHIX B 3aBUCHMOCTH OT TEMIEpaTyphl
HapY>KHOT'O BO3/[yXa MOXET U3MEHSTHCS (YBEIMYUBATHCS MIIM YMEHBIIATHCS).

[Ipy mnosABIEHMU TpEeLIMH HEOOXOIUMO YCTAaHOBUTb MasKU JUIS OINpEACICHUS XapakTepa
noBeneHus TpemuH. Ecnu oOpa3oBaHue TpEemIMH MPEKPaTHIIOCh, MX 3a/I€JIbIBAIOT CIUIOIIHBIM
pactBopoM. Ecnu mmprHa TpemuH yBeINIUBAETCs, TO HEOOXOAMMO JIETaIbHO UX 00CIIe0BaTh U
YCTPAHUTh NPUYHHBI, KOTOPbIE MPUBETN K 00Pa30BaHUIO TPEIIHH.

Ecnu crenbsl mpoayBaroTcs uepe3 3aloIHEHUS MPOEMOB, HEOOXOIWMO OTOUTH HITYKAaTypKy Yy
OTKOCOB MPOEMOB M THIATEJIbHO IPOKOHOMATHTh INETH MEXJIy OKOHHBIMH M JBEPHBIMU
KOpOOKaMu U KJIaJKOH CTEH, a IITYKaTypKy BOCCTAHOBUTb.

[Tpu BhIMaieHUM KUpIHUYEH Ha BBIBETPUBIIUXCS YYaCTKAX CTEH YYAaCTKU CIEAYET PaCUUCTHTh, a
3aTeM 3ajiesiaTh MaTepuajIoM, U3 KOTOPOTO BBIIIOJIHEHA CTEHA.

JUis 3aMTl HAPYKHBIX YIIIOB IOKOJIS (Y CKBO3HBIX MPOE3/I0B Yepe3 37aHus) OT MOBPEXKICHHS
HEOOXOUMO yCTaHABIMBATh OTPAHUYUTENbHBIE TyMOBI MIIM 3aIIUILIAThH YTJIbl IIYTEM 3aJI€IKU UX
CTaJIbHBIMHU YTOJIKAMH Ha BBICOTY 2 M.

JI1st CHDKEHUS BIIaXKHOCTHU MOMEIIEHUHN MPOBEPSIOT paboTy BEHTHIALIMOHHBIX YCTPOUCTB U MpPU
HEOO0XOIMMOCTH OCYIIECTBISIFOT HAIAJ0YHO-PETYIMPOBOYHBIC paOOTHI. Y CHIIEHUIO paObOTHI
BEHTWISILIUOHHOM CHCTEMBI C €CTECTBEHHBIM MOOYXJIEHHEM CIOCOOCTBYET IOBBIIICHUE
TEMIIepaTypbl BHYTPEHHETO BO3IyXa, JUIS Yero YBEIMYMBAIOT IUIOHIAJ(b HarpeBaTEIbHBIX
npuOOpoB B TMOMEIIEHUU C HEIOCTATOYHON BEHTWISIMEH. YBIOKHEHHBIE KOHCTPYKIIHUU
BBICYIIMBAIOT HAarpeBaTebHBIMH IMpHOOpamu. B momemeHusx ¢ TOBBIICHHON BIaKHOCTBHIO
HEOOXOIUMO yCTpauBaTh Ha TOBEPXHOCTH HAPYXKHBIX CTEH CO CTOPOHBI MOMEIIECHUI
MApOU30JHALIMI0 C TMOCIEAYIOUMM OLITYKaTypUBAaHUEM, MOKPACKOM MACIISIHOM KpAacKOW WIIH
OOJIMIIOBKOM TUIMTKOMW. J[epeBsIHHbIE CTEHBI BBHIIOIHAIOT PYOJIEHBIMHU, IIUTOBBIMU, OpycUATHIMU,
KapkacHbIMH. HeoO0XonumMo TpoBOIUTH HAOIIOACHUE 32 BO3MOXKHBIM IIOSIBJICHUEM BBHITYYHH B
cTeHaX. BBbIXOJA KOHCTPYKLIHMHM CTE€H W3 BEPTUKAIBbHON IUIOCKOCTH CBUICTEIBCTBYET O
HEIOCTaTOYHOH MPOYHOCTH MX CBSI3€H, KOTOPHIE JOJKHBI OBITh YCHIICHBI.

[Tpu sKcmayaTalMu KOHCTPYKIMH CTEH, BBIOJHEHHBIX M3 JepeBa, HE0OX0IuMO obOpaluaTh
ocoboe BHMMaHHE Ha MecTa, HauOoyiee ONacHble B OTHOLIEHUM 3arHUBaHMs, T.€. Ha
Orpa)</1arolIe KOHCTPYKIIMHU, OOpallleHHbIe K CeBepy, a TAaKKe Ha CTEHbl, PacIoJO0XKEHHbIE B
MIOMEIICHUSX, IPUMBIKAIONINX K ICTOYHUKAM BIIArOBBIZCTICHHS (CaHY3JIbI, KyXHHU H T.JI.).

Ha HapyXHBIX TOBEPXHOCTSAX CTEH HEOOXOIUMO 3aJIeNbIBATh HETJIOTHOCTH (IIeNTH, TPELMHBI) BO
n30exaHne MPOHNKHOBEHUS BHYTPh KOHCTPYKIIUH aTMOC(HEPHOI BIIary.

[Ipy mosBIEHMU KOHAEHCAIIMOHHON BJard B BHJE CBHIPBIX MSATEH Ha CTEHaX WM IOTOJKE
HEO0X0/IMMO, YCTPAaHHB MECTHBIE Ae(DEKTHI, yBETUUNTh TEIUIOM3OJISIMIO CO CTOPOHBI XOJIOHON
MOBEPXHOCTH OTPaKJCHUH, YBETUYUThH TEIUIOOTAAYy CHCTEMBbl OTOIJICHHS, HAIpUMEp MyTeM
YCTAHOBKH JIOTIOJTHUTENIEHBIX OTOMUTENBHBIX IIPUOOPOB, YCHIIUTH MPOBETPHBAHNE TTIOMEIICHUH H
T.4. Jns npeaoxpaHeHus: OoT yBIAXKHEHUS M OuoBpeauTeNel KOHCTPYKLUHU JEPEBSIHHBIX CTEH
00pabaThIBatOT TMEeHTAPTAIEBBIMHU, TEPXJIOPBUHIIOBEIMA H IPYTUMHU IMAJSIMH, MPO3PAvYHBIMU
nakamu [1dD-115, T1d-170, XB-110, XB-124, XB-785, YP-293 u 1.1.

B kadecTBe 3alUTHBIX COCTABOB HCIOJB3YIOT MOKPHITHE OorHe3ammTHOe (docharnoe ODII-9,
nokpsiTHe Benyunawouee BII-9, oruesamurhyro akpunosyro kpacky AK-151KP03, B kauectse
AHTUIIUPEHOB — BOJIOPACTBOPUMBIE aMMOHATHBIE COJIM, OOPHYIO KHCIOTY, coiu (dochaTHOH
KUCJIOTHI U T.JI.

[lpr oSKCruTyaTanii KpYITHOMAHENBHBIX CTEH HEOOXOIUMO 0co00e BHHUMAaHHE YIIEIUTh
COCTOSIHUIO TE€pPMETH3allMd W YCWJIEHUIO TEMIIEPaTypHBIX IIIBOB TOPU3OHTAIBHBIX U
BEPTUKAJIBHBIX CTHIKOB, HATMYHIO U XapaKTepy TPEUINH B Telle MmaHenel u (hakTypHOM CIIOe.
ITpumepno 30—35% mnporedek, mpoMep3aHHii, OTCIOCHUM BHYTPEHHEH OTAEIKU MOMEIIEHUN
NPUXOJNTCS Ha HEHAJC)KHYIO TEPMETHU3AINIO CTHIKOB DJIEMEHTOB KOHCTPYKIMU cTeH. [TprdamHb
TOr0 — HECOBEPILICHCTBO IMPOEKTHBIX PEIICHUH, HEKaueCTBEHHOE BBINOJIHEHHE pPabOT 10
repMEeTU3alUU CTHIKOB U T.[I.
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Jns  obecrieueHUsT  TEPMETUYHOCTH  CTBHIKOB ~ HEOOXOJUMO  MPOBOJUTH  IUIAHOBO-
MpeAYNPEANTEIIBHBIC MEPOTIPHUSITHS TI0 TEPMETU3AIMH CONPSHKEHUN U PEMOHT CTCHOBBIX [TaHEJICH
B CPOKH, MPEIYNPEKIAIONINE TOTEPIO UMU IKCILTYyaTallMOHHBIX CBOMCTB.

[Ipu sKcruTyaTaniuu KpymHOMAHEIbHBIX 3JaHUH HE0OXO0IMMO THIATEIFHO OCMaTPUBATh CTEHBIHA
HaJM4he TPEUIMH B MECTax COMNPSDKCHHUS HApYKHBIX W BHYTPEHHUX CTEH; MEPEKPHITUH U
OaJIKOHOB CO CTEHAMH; JICCTHUYHBIX MapIled W IUIOMIAJ0K MEXIy CO00OH W CO CTeHaMH
JICCTHUYHBIX KJIETOK; O0OpaliaTh BHUMaHUE Ha TOSBICHUE CHIPHIX MSTEH M CIIEIOB MPOMEP3aHus
Ha CTEHaX WJM B yrjaX, pPKaBbIX IIATCH Ha CTEHAX M B MECTaxX PACIOJOXKCHHS 3aKJIaTHBIX
METaJJIMYECKUX JeTajicil.

Jlist mpemynpekIeH!sT TIOSIBIICHUST PXKABBIX TATCH 3alUTHBIA CIIOW JOJDKeH ObITh 20 + 5 MM,
HaJekHas GuKcarys THOKOM apMaTypbl J10/HKHA OBITh 3-4 MM.

OO0Hapy’KeHHbIe TPEUIMHbl Ha MOBEPXHOCTH CTEH, OTCIOEHUE (DAaKTYpHOIO CJIOS WU ILTUTKU
KOHTPOJIUPYIOT MaskaMu. TpemuHbl 3aJeNIbIBAIOT PAaCTBOPOM U MaTepUaioM, OJHOPOJHBIM C
MaTepuajoM CTEHBI, €CI OHH HE YBEIMUMBAIOTCS. B ciiyuae najabHEHIero packpbITHs TPEIIUH
HE0OXOAMMO MpoBecTH 0oJiee THIATEIBHOE OOCIIEOBAHHME, TaK KAaK 3HAUYUTEIBLHOE PACKPHITHE
TpewunHsl (cBbiie 0,3 MM) MOXKET MPUBECTU K CHIDKEHUIO HECYIE clIOCOOHOCTH CTEH U
JalbHENUIIEMY pa3pyLIEHUIO O€TOHA, KOPPO3UK apMaTyphl U 3aKIaJHbIX aeTaneld. Eciu B MecTax
COTPSKEHUIM MEpPeropoiok CO CTEHaMHU OOHAPY)KEHbI TPEIIMHBI, UX CJIEIYyeT pPaCIIUPUTh,
pacyUCTUTh M  TPOKOHOINATUTH TAaKJIeHd, MHMHEpPaJbHBIM  BOWJIOKOM WM  3a7eNaTh
MIEHOTOINYpeTaHOM. Eciu chIpOCTh HAa BHYTPEHHEH MOBEPXHOCTU YITIOB HAPYKHBIX CTEH UMEET
YCTOMUYMBBINA XapaKTep, TO MPOU3ZBOJAAT YTEIUICHHE BHYTPEHHEH MOBEPXHOCTH TaKUX YIJIOB.
[IpoMep3anue MHOTOCIOWHBIX TaHENeW BCJIEACTBUE HHU3KOTO KauecTBa MX 3aBOJCKOTO
W3TOTOBJICHUS WJIM YBJIQXKHEHUSI CJIOSl YTEIUTUTEINS YCTPaHSIOT, BCKPBHIBAsK TEIJIONM3OJISIIIMOHHBIN
CJION B MECTax MPOMEP3aHUs J0 >KeIe300€TOHHOM IIIUTHI C MOCIEYIOIIECH ero 3aeKOi CyXuM
TETTON3OJISIITAOHHBIM MaT€PUATIOM U BOCCTAHOBJICHUEM 3aIIUTHOTO CIIOS.

B cnydae oOHapykeHHsT B MHOTOCIOWHON CTEHOBOW MaHENH MEXaHHMYECKHUX IOBPEKICHUN
JKEIe300€TOHHON TUTMTHI C TIOBPEKJECHHUEM apMaTypHOW CETKM HEOOXOIUMO CBApUTh KOHIIBI
MOBPEXKACHHON apMaTyphl, 3a0€TOHUPOBATH 3aMOIUII0 C HAPYKHOW MOBEPXHOCTHIO TUIUTHI U
BOCCTAHOBUTDH OTJICITOYHBIN CIIOM.

Jns npenynpexxaeHuss TpOMEp3aHus CTEH, MOSBICHUS MJIECHEBEBIX MATEH, CIIM3H, KOHJIEHCaTa
Ha BHYTPEHHUX MOBEPXHOCTSIX HAPYKHBIX OTPaXKIAIONINX KOHCTPYKIIMH BIAKHOCTh MaTEPHAJIOB
JOJI’KHA COCTaBIATh: kKepam3uta — 3%, nutaka — 4—6, nenoberona — 10, razobetona — 10%;
BJIQXKHOCTh CTEH: JIEPEBSIHHBIX — 12%, KUPMUYHBIX — 4, jKeJIe300€TOHHBIX (MTaHEeTbHBIX) — 6,
KepaM3uToOeToHHbIX — 10, yrennutens B creHax — 6%.

[lepeyeHb OCHOBHBIX padOT MO TEKYIIEMY PEMOHTY CTEH: 3aJieJIKa TPEIIWH, PacIIMBKa IIBOB,
BOCCTAHOBJICHHE OOJIMIIOBKU U TMEPEeKiIa/ika OTACNbHBIX YUYaCTKOB KHPIUYHBIX CTEH IJIOLIAIbIO
710 2 M2; TepMeTH3aIHs CTHIKOB SJIEMEHTOB TTIOTHOCOOPHBIX 3/IaHMI 1 3a/Ie)IKa BBIOOWH M TPEIUH
Ha TIOBEPXHOCTH OJIOKOB M TaHeNel; MpoOMBKa OTBEPCTUH, THE3M, OOPO3d;CMEHa OTAEIbHBIX
YY9aCTKOB OOIIMBKH JICPEBSIHHBIX CTEH, BEHIIOB, YJIEMEHTOB KapKaca, YKpeIUIeHHEe, yTeIUIeHUe,
KOHOIIATKA Ma30B; BOCCTAHOBJIEHUE IPOCTEHKOB, MIEPEMBIYEK, KAPHU30B, IOCTAHOBKA Ha pacTBOP
BBITIABIIUX KaMHEH; YCHJICHHE MPOMEP3AIOMIUX YYACTKOB CT€H B OTACIBHHBIX IMOMEIICHUSX;
YCTpPaHEHHE CBIPOCTH, MPOAYBAEMOCTH; MPOUYUCTKA U PEMOHT BEHTUJISIMOHHBIX KaHAJIOB W
BBITSDKHBIX YCTPOMCTB.
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Puc. 3.2. [Ipuunnbl 00pa3oBaHUs TPEIIMH B HECYUIMX CTEHAX H3-3a HEYJOBIETBOPUTEIHHOIO
COCTOSIHUSI OCHOBAHUH U ()YHJAMEHTOB:

a — cyabble TPYHTHI MOJT CPEAHEH YacThio 3/1aHus; O — TO K€ y TOpIla 3/1aHusl; B — OOIIMpHAas
BbIEMKA I'PYHTA B HEMOCPEICTBEHHOM OJIM30CTH OT 3JaHUS;

I — OTCYTCTBHUE OCaJI0YHOTO IIIBa MEXKIY YaCTAMU 3/IaHUS Pa3HON BBICOTHI;

1 — OJU3KOE PacIoI0KEHNE HOBOTO MHOTOITAXKHOTO 3/IaHUS BO3JIE MAJTIOATAXKHOTO

3apanue:

1. BbINOJHUTE BU3YAJIbHYIO OLIEHKY CTEH Y4EOHOI0 KOpItyca 31aHHUs
KOJUIEKAa NCOCTABUTH JIE(PEKTHYIO BEIOMOCTb.
2. YcTaHOBKa MasiKoB.

IlepeyeHb OCHOBHOI M JONMOJIHUTEJBLHOH JIMTEPATYPbl, HEOOXOAUMOH JJ51 OCBOEHUS
AUCHHUIJIMHBI

OcHoBHas JiuTeparypa:
1.0kcrutyaTanisi ¥ MOHHUTOPMHI CHCTEM UM COOPY)KEHMHM (31aHUM, WMHXKEHEPHBIX U

TPAHCIIOPTHBIX COOPYKEHUH M KOMMYHHMKanui) [DIEKTpOHHBIM pecypc] : CcOOpHHK
HOPMAaTUBHBIX aKTOB M JIOKYMEHTOB / . — DJEKTPOH. TeKCTOBble JaHHble. — CapatoB: Al [In
Op Memma, 2015. — 472 c¢. — 978-5-905916-61-8. — Pexum mocryma:

http://www.iprbookshop.ru/30273.html.

JlonotHUTEIBLHAS JIUTEPATYypa:

1.OkcneptHele (OPMBI KOHTpOJIA (Ha NMpUMepax OLEHKH CTPOUTENbHBIX OOBEKTOB M
CaMOOLIEHKH CTpOUTENbHBIX mpeanpusatuil) / B.M. Mapyrun, A.H. buprokos, A.H. Jlazapes u
ap. ; mox pen. B.M. Mapyrus. - CII6 : [Tonurexnuka, 2012. - 239 c. - ISBN 978-5-7325-1021-8
; To xe [Dnextponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=124925
(02.10.2015).

2. lopmunontoBa T.B. KommiekcHoe NpUMEHEHHE METOIOB, CPEACTB KOHTPOJIS ISt
JTUAarHOCTHUKHA ¥ MOHUTOPUHTA CTPOUTEINBHBIX CHCTEM [DIeKTpOoHHBIN pecypc]/ JlopmumoHTOBa
T.B.— Omnexktpon. TekcroBeie pmanHble.— Camapa: CaMapCkuii TOCyIapCTBEHHBIN
apXUTEKTypHO-CTpouTenbHbIi yHHBepcuteT, OBC ACB, 2011.— 158 c.— Pexum nocryma:
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1. O01mme moJ10KeHUs

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeIoBaTeNIbCcKasi paboTa CTY/ICHTOB, BHINIOJIHSIEMasi BO BHEAYAUTOPHOE (ayJUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 pabOTOM CTYJICHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBiisiercst Ba)XHBIM BHJIOM Yy4EOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOGHHE COJAEpKaHMS KOHCIEKTa JieKuuid Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
00pasoBartelbHbIC PECYPCHI (AICKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC ONOIMOTEKH | JIp.);

— HalMcaHUe JOKJIAJ0B;

— IOJTOTOBKA K CEMHHApaM, MPAKTHYECKUM H Ja00paTOpHBIM paboTaM, ux 0(hOpMIICHHE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— TMOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PElICHUI0 MpoOIeMHON
CUTYalluu;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHUil B BHJI€ PELICHUs OTICJIbHBIX 33Jay, [POBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
pazzenaM cojiep>KaHus JUCLUILIAH U T.[.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Mertoarka opraHu3ali CaMOCTOSITENIbHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpBHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

[Iponiecc opraHu3alMu CaMOCTOSTENbHOW paboThl CTYJAEHTOB BKIIOYAaeT B cels
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue Lenel, COCTaBIEHHUE NpPOTrpaMMbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

— OCHOBHOM (peanu3anus MporpaMMmbl, UCIOJIb30BAHNUE MPUEMOB MOHUCKAa MH(OpMAIIH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
onleHka 3(G(EeKTUBHOCTH TMporpaMMbl M TPUEMOB pabOThl, BBIBOJALI O HAaMpaBICHUIX
ONTUMU3ALNH TPYJA).

2.11esb ¥ 321241 CAMOCTOATEIBHOM PadOTHI

Benymas nens opranmzanum u ocymectBieHuss CPC coBmagaer ¢ menbro oOydeHHs
CTyZIeHTa — (POPMHUPOBAHNE YHUBEPCAIBHBIX KOMIIETCHIINH.

[Tpu opranuzanuu CPC BaKHBIM U HEOOXOIMMBIM YCIOBHEM CTaHOBATCS (hOPMHUpPOBaHUE
YMEHHUSI CaMOCTOSATENIbHOW pabOThl sl NMPUOOPETEHHsI 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y94eOHOU M HaydyHOU JesaTenbHOCTH. Llenpro camocTosTeIbHOM paboThl CTYJECHTOB
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SBIISIETCS OBJaJeHHWEe (PyHIAMEHTAIbHBIMUA 3HAHUSAMH, NTPO(ECCHOHATBHBIMA YMEHUSMU H
HaBbIKAMHU  JIEATENBHOCTH MO MpoGMI0, OMNBITOM TBOPYECKOHM, HCCIIENI0BATENbCKON
JESTEIIbHOCTH. CamocTtosiTentbHast ~ paboTa  CTYACHTOB CIIOCOOCTBYET  Pa3BHTHUIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH M OPraHW30BaHHOCTH, TBOPYECKOTO MOJX0a K PEHICHUIO
po0IieM y4eOHOro U Ipo(eCCUOHATBLHOTO YPOBHS.

3amauamu CPC sBisgrorcs:

—CHUCTEMATH3AIUs U 3aKPETUICHNE MMOTYYCHHBIX TCOPETHUSCKUX 3HAHUA M MPAKTHICCKIX
YMEHHH CTYICHTOB;

— yriyOJieHre U paclIupeHUe TEOPSTUUSCKUX 3HAHMIA,

—(opmupoBaHre yMEHHI WCTIOJIB30BAaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO U CTICIHATIBLHYIO TUTEPATypy;

—pa3BUTHE IO3HABATENIbHBIX CIHOCOOHOCTEH M AaKTUBHOCTU CTYIEHTOB: TBOPUYECKOMH
WHUIIMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

—(opmupoBaHUE CAMOCTOSITEILHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO ¥ CAMOPEATTU3AIINN;

—pa3BUTHE UCCIIEOBATEIBCKUX YMEHUII;

— UCIOJIb30BaHUE MaTepuana, COOPaHHOIO0 W MOJyYEHHOTO B XOAE CaMOCTOSATEIbHOU
paboThl U Ta0OPATOPHBIX 3AHATHH.

3. TexHoJiorMYeCcKasi KAPTa CAMOCTOATEIbHOI padoThI CTyIeHTa

CpencrBa u O0BeM 4acoB, B TOM YHCIIE
Kozsr
TEXHOJIOTHU CPC KonraktHas | Bcero
peanm3yeMbIXx | Bujg mestenpHOCTH
- OLICHKHU pabora ¢
KOMIIETEHIIHH, CTY/JICHTOB
mpernojaaBaT
MHIUKaTOpa(oB)
eJeM
1 cemectp (0do)
Camocrostensaoe | CobecenoBanu
U3yueHHe e 40,5 4,5 45
JIATEPATYPEI
K-1 paryp
_ IToaroroBska k CobecenoBanu
(UJ1-1 IK-1;
VT2 TTK-1: MIPAKTHICCKUM e 27 3 30
WI-3 [IK-1; 3aHATHUSIM
V-4 TIK-1) IToarororka Hoxmnan
OKITana 13,5 15 15
Hroro 3a 1 cemectp 81 9 90
1 cemectp (3d0)
Camocrostensio | CobecemoBanue 72 8 80
¢ U3y4YCHHE
MK-1 JTUTEPATyPHI
(WJI-1 TIK-1; [ToaroroBka k CobecenoBanne 22,5 2,5 25
WJ1-2 TIK-1; MPAKTUYECKUM
M”ﬁj ;[}I((ll) 3aHATUAM
IToaroroska Joxknan 20,7 2,3 23
IOKJIaza
Wtoro 3a 1 cemectp | 124,2 13,8 138
Uroro | 124,2 13,8 138
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ITopsinok BHINOJHEHHUS CAMOCTOSATEIbHOI PadoThl CTYAEHTOM

4.1. Memoouueckue ykasanus no pabome ¢ yueOHOU 1umepamypou

[Ipu pabote ¢ KHUTONH HEOOXOAMMO MOAOOPATh JIUTEPATYpPY, HAYYUTHCA MPABHIBHO €€
YUTaTh, BECTH 3anmucH. [t mondopa nuTepaTypsl B OMOIHMOTEKE NCIOIB3YIOTCS all(hpaBUTHBINA U
CUCTEeMAaTUYECKUI KaTalOrH.

BaxHO MOMHUTB, YTO pallMOHAIBHBIE HABBIKM PAOOTHI ¢ KHUTOM - ATO BCeraa OoJbIias
SKOHOMMSI BpEMEHU U CUJL.

[IpaBunbHBIE TOAOOP YYEOHHMKOB PEKOMEHAYETCS IMpEerojaBaTesieM, YUTAOIIUM
JeKUMOHHBIN Kypc. HeoOxomumas nuteparypa MOXKeT ObITh TakkKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY KYpCYy.

N3yuast marepuan no yueOHUKY, CIEAyeT MEPEXOIUTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
[OoCJi€ TPAaBUJIBHOIO YSACHEHHUS NPEIbIAYILEro, ONMCHIBas Ha Oymare BCE BBIKIAAKU U
BbIUKCJICHUS] (B TOM YHUCJIE T€, KOTOpble B y4YEOHHMKE OIYIIEHbl WM Ha JIEKUHUU JaHbl IS
CaMOCTOSTEIIFHOTO BBIBOJIA).

[Tpu u3yueHuu r000# AUCHUIUIHHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSITeNbHAS
UMHAMBHUyalIbHas paboTa.

Oco0oe BHHMaHME CJeAyeT OOpaTUTh Ha OIpelejeHHEe OCHOBHBIX IOHSATHUH Kypca.
CryneHT noiKeH NoApoOHO pa3OupaTh MPUMEPHI, KOTOPbIE MOSACHSAIOT TaKUe€ ONpENEieHUs], U
YMETh CTPOHUTH AaHAJIOTWUYHbIE MPUMEPHI camMocTosTeNbHO. HyXHO 100MBaTbCS TOYHOTO
IPEJICTaBICHUsT O TOM, YTO H3ydaewb. [lone3HO cocCTaBisATh ONOpPHbIE KOHCHEKTHI. [Ipu
M3YYeHUU MaTepuaia 1o y4eOHUKY MOJE3HO B TeTpaau (Ha ClenuaIbHO OTBEIEHHBIX MOJISX)
JIOTIOJIHATh KOHCIIEKT JeKuuil. TaM ke cielyeT OTMe4aTb BOIPOCHI, BBIAEICHHBIE CTYJECHTOM
JUTSL KOHCYJIBTAIlUU C MPENOaBaTEIIEM.

Bb1BOIBI, ITOJIy4YEHHBIE B PE3YJbTATE U3YUCHUS, PEKOMEHIYEeTCS B KOHCIIEKTE BBIJEIIATD,
4TOOBI OHU IIPH NMEPEUUTHIBAHUH 3aHCEH TyYIlle 3alIOMUHAIHCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTY/IE€HTaM IOMOTaeT COCTABJIEHHWE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEpKAIEr0 BaKHEUIIMe U HauboJjiee 4acTo ynorpebiseMble GOpMYIIbl U MOHITHS.
Takoil TUCT MOMOraer 3aroMHUTH (POPMYJIbl, OCHOBHBIE IOJIOKEHUS JIEKIIMH, a TAaKKE€ MOXKET
CILY’KMTb ITIOCTOSIHHBIM CIIPaBOYHUKOM JJISI CTYJEHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO MO3HABATEIbHOW aedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKcTa HeoOxoauMoil nHdopMmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIUM
coOCTBEHHasi BHYTPEHHSSl YCTaHOBKA MpU OOpallleHuH K IMEeYaTHOMY CJIOBY (HAaWTH HYXHbIE
CBEJICHUS, YCBOUTh MH(POPMALIMIO MOJHOCTHIO WJIM YaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBATH
MaTepuai U T.I.) BO MHOI'OM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISIEMOTO JEHCTBUS.

Boiaenstor uemoipe 0choénbie yCmano6Ku 6 YmeHuu Hay4Ho20 MEeKCma.

MH(POPMAIIMOHHO-TIOUCKOBBIN (3a/1a4a — HAUTH, BBIJICIIUTH UICKOMYIO HH(OPMAITUIO)

ycBanBaromiass (yCHJIMS 4HUTaTeNsl HampaBlIeHbl HAa TO, YTOOBI KaK MOYKHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJCHHS H3JaraéMble aBTOpPOM, TaK U BCIO JIOTHKY €ro
paccyxIeHui)

AQHAJIUTUKO-KPUTHYECKAsl (YUTATeNlb CTPEMUTCS KPUTHUECKH OCMBICIUTh MaTepuall,
[IPOAHAIM3UPOBAB €T0, ONIPENIEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUECKas (CO3JaeT y YHUTATessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOI
IOYHKT JJIS CBOUX pacCyKIEHHUH, Kak o0pa3 Juisd JeHCTBUS MO aHAJOTHM U T.II. — UCIOJIB30BATh
CYXKICHHsSl aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoleHUs, pa3padOTaHHYI0 METOJUKY,
JOTIOJIHUTD UX, TOJABEPTHYTh HOBOM IIPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHO2O:

AHHOTHpPOBaHME — TMPEAEIBHO KpaTKOE CBSI3HOE OIMCAaHUE MPOCMOTPEHHOM WIH
MPOYUTAHHOMN KHUTHU (CTaTbH), €€ COEeP KaHUs, UCTOUHUKOB, XapaKTepa U Ha3HAUYEHUs;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PACKpbIBAIOIIas

COJIepKaHUe M CTPYKTYPY U3ydaeMOro Marepuara,
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Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEICHUE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e3
NpUBJIeYCHHS (AKTHUYECKOTO MaTepuana;

[{uTupoBaHue — JOCIOBHOE BHIMTMCHIBAHWE M3 TEKCTA BBHIICPIKEK, U3BIICUCHHM, Hanboiee
CYIIECTBEHHO OTPAXKAIOIIUX Ty WA UHYIO MBICIIb aBTOPA;

KoncnektupoBaHnne — Kparkoe H© TMOCIENOBATENBHOE H3JI0KEHUE  COIEPKAHUS
MIPOYUTAHHOTO.

KoHcnekT — cnoxHbIi c1ocod U3M0KEHUS COICpKAHUSI KHUTH MM CTaThU B JIOTHYECKOM
MOCJIeIOBATEILHOCTH. KOHCIIEKT aKKyMyJIUpYyeT B ceOe MPEeabIayIie BUIbI 3aIIUCH, TTO3BOJISET
BCECTOPOHHE OXBAaTUTh COAEP)KAHUE KHUTH, CTaTbH. [103TOMY yMeHHE COCTaBIATH IJIaH, TE3UCHI,
JIeTIaTh BBIIUCKHU U APYTUE 3alIMCH ONPEEIAET U TEXHOJIOTHIO COCTABICHUS KOHCIIEKTA.

Memoouueckue ykazanus no cocmagneHuro KOHCneKma.

1. BHuMaTenbHO IpOYUTANWTE TEKCT. Y TOUHUTE B CIPAaBOYHOM JINTEPATYpE HENOHSITHHIE
cioBa. [Ipu 3anucu He 3a0yibTe BBIHECTU CIIPAaBOYHBIE JaHHBIE HA MOJIST KOHCIIEKTA.

2. Brigenure riaBHoe, cOCTaBbTE IIIAH.

3. Kpatko cdopmynupyiiTe OCHOBHBIE IOJOXEHHUS TEKCTa, OTMEThTE apryMEHTAlHIo
aBTOpA.

4. 3akOHCHEeKTHpYHTe  MaTepuall, 4YeTKo  cleays  NyHKTaMm  1uiaHa.  Ilpum
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CJIOBaMHU. 3allMCHU CIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nuratel. L{luTupys, yduTsiBaiiTe JIaAKOHUYHOCTh, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareJbHO IPUBOJNUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JokaszaresnbcTBa. [Ipy odopmileHMM KOHCIEKTa HEOOXOIUMMO CTPEMHTHCS K €MKOCTH Ka)KIOro
npeuiokeHusl. MBICIM  aBTopa KHUTH CIIEAyeT u3jaraTb KpaTrko, 3a00TsICh O CTHIE U
BBIPa3UTEIbHOCTH HAMCAHHOTO. YHCIIO0 TOMOIHUTENbHBIX JIEMEHTOB KOHCIIEKTA JI0JIKHO OBITh
JOTUYEeCKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PACHpenessTbCsi B OINpeNelIeHHON
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLEN JOTUYECKON CTPYKTYype mpousBencHus. g yrouyHeHus u
JIOTIOTHEHUSI HEOOXOIUMO OCTABJIATh MOJIS.

OBnazieHne HaBbIKAMHM KOHCHEKTHPOBaHUS TpeOyeT OT CTy/AEHTa IeNeyCTPEMIIEHHOCTH,
TTOBCETHEBHON CaMOCTOSATEIILHONU PabOTHI.

4.2. Memoouueckue ykazanus no no020mosKe K npaKkmui4ecKum 3aHamusim

Jlng  Toro 4YTOOBI TPAKTUYECKHE 3aHSITHS MPUHOCKHIM MaKCHUMAalIbHYIO TMOJbB3Y,
HEO0OXOUMO MOMHHTb, YTO YIPA)KHEHUE U pEIIeHUE 3a7ad MPOBOAATCA MO BHIYMTAHHOMY Ha
JEeKIMSIX MaTepualy U CBs3aHbl, KaK MPaBUJIO, C JAETAIbHBIM Pa300poM OTIENBHBIX BOIPOCOB
JEKUMOHHOTO Kypca. CieayeT NOAYEPKHYTb, YTO TOJBKO IIOCIE€ YCBOEHMS JIEKLIHOHHOIO
MaTepHaia ¢ ONpEeNeNeHHOM TOYKHM 3peHus (a UMEHHO C TOH, ¢ KOTOpPOH OH H3jaraercs Ha
JIEKIUSAX ) OH OyZIeT 3aKperIAThCs Ha JIabOpaTOPHBIX 3aHATUSX KaK B pe3yJjbTaTe OOCYKICHUS U
aHajM3a JIEKIMOHHOTO MaTepHaia, TaKk U ¢ MOMOIIbIO pelIeHHs MPOOJEMHBIX CUTyaluH, 3a/1a4.
[Tpu 3TUX yCIOBUSX CTYJIEHT HE TOJBKO XOPOIIO YCBOUT MaTepuaj, HO U HAyYUTCS PUMEHSITh
€ro Ha MpaKkTHKEe, a TaKKe MOJYYUT JOMOJHUTEIbHBIH CTUMYN (M 3TO OYEHb BaXKHO) TS
AKTUBHOM MPOpPabOTKH JIEKLIUH.

IIpu camocTOATENBHOM PEIICHUH 33Jjau HYKHO OOOCHOBBIBATH KaX/bI 3Tall pelIeHus,
UCXOJSl U3 TEOPETHUUECKUX TMONIOKEHUH Kypca. Eciau cTyeHT BUIUT HECKOIBKO MyTel perieHus
npobaemsl (3a7au), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii panuoHaidbHbIN. [lone3no mo
HayaJla BBIYUCIEHWNW COCTaBUTh KpPATKWUW IUIaH perieHus mpoosieMsbl (3amaum). Permenue
npoOJeMHBIX 337124 WIM MPUMEPOB CIEAyeT M3JlaraTh MOApPOOHO, BBHIYMCIEHHUS pacroyarath B
CTPOTOM TMOpSIIKE, OTHENsIsl BCIIOMOTaTellbHbIE BBIUMCICHHS OT OCHOBHBIX. PemieHus mnpu
HEO0XO0/IMMOCTH HY)KHO COTIPOBOXKJIaTh KOMMEHTAPHUIMHU, CXEMaMHU, YepPTEeKaMU U PUCYHKAMHU.

Crnenyer MOMHHTH, YTO pEIICHHE KaXKI0M ydeOHOW 3amadd JTOJDKHO JOBOJUTHCS O
OKOHYATEeJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpedyeT YCIOBHE, UM IO BO3MOXKHOCTU C
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BBIBOZIOM. [lodydyeHHBIH OTBET cieayeT MPOBEPUTH CHOCOOAMHM, BBITEKAIOIIUMH M3 CYIIECTBA
nanHou 3amauu. [lonme3Ho Takke (€cinM BO3MOXKHO) pemiaTh HECKOJbKUMHU CIoco0aMu U
CpPaBHHUTH IOJIYYCHHBIC PC3YJIbTAThI. Pemenue 3aJa4 OAaHHOI'O0 THIIA HYXHO IPOAOJDKATH OO
npUOOPETEHUS TBEPIbIX HABBIKOB B X PEIICHUH.

4.3. Memoouueckue ykazanus no camonpogepke 3Hanuil

[Tocne n3yyeHus: ONpENEsIEHHON TEMBI 10 3alKCSIM B KOHCIIEKTE M Y4€OHUKY, a TakkKe
pelleHus] TOCTATOYHOTO KOJMYECTBAa COOTBETCTBYIONIMX 33/a4 Ha MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIBHO CTYJEHTY PEKOMEHAYETCSI IPOBECTHM CaMOIPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BOIPOCHI 10 U3YUYEHHOH TeMe.

B cirydae HE0OXOIUMOCTH HYXKHO €IIIe pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

WHorga HeIOCTaTOYHOCTh YCBOGHHUS TOTO WJIM MHOTO BOIIPOCA BBISCHSETCS TOJIBKO IpPU
W3YYEHUHU JajbHelero Mareprana. B 3ToM ciayyae Hajo BEpHYTHCS Ha3aJl U MOBTOPUTH IJI0XO
YCBOGHHBII Marepuasl. BaxHbIH KpUTepuil yCBOEHHUS TEOPETHMUECKOI0 MaTepuana — yMEHHE
OTBEYaTh Ha BOIIPOCHI JIJIsl cCOOEcEeI0BaHUSI.

Bonpocs! 1151 codecenoBanus
Tema 1. HanpaBienust pa3BUTHS CUCTEM KOHTPOJIS M U3MEPEHUN

1.CoBpemeHHbIE HaNpaBICHUS B pa3BUTUH CTPOUTENILCTBA.

2.bnok-cxeMa anropuTMa OCTaHOBKH LN U 3a/1a4 UCCIICOBAHUIA.
3.Hanpasnenus pa3BuTHs, TI1aBHBIE TPEOOBAHUS K OOBEKTY UCCIICIOBAHMSL.
4.Pemienue 3a1a4M, COIVIACHO BBIJAHHOT'O NPENOaBaTesIeM 3a1aHusl.

Tema 2. CucremMHOE MOJCIIUPOBAaHUsA ITPpOLECCa I/ISMCpCHI/Iﬁ H KOHTPOJIA B IIPOU3BOJACTBC
CTPOUTCJIIbHBIX MAaTCPUAJIOB

1.0TBeTCTBEHHOCTH PYKOBOJCTBA.

2.MeHeDKMEHT pecypcoB.

3.Metposoruueckoe MOATBEPKACHNUE MPUTOJHOCTH H3MEPUTEIHFHOTO O0OpYIOBaHHS H
BBITIOJIHEHHE [TPOLIECCOB U3MEPEHUH.

4.AHanu3 u yiay4llleHWe CUCTEMbl MEHEIPKMEHTa U3MEPEHUI

Tema 3. MccnenoBanue cHIIOBOr0O HarpyXeHust Oanku

1. ledbopmariu CTep KHS HA3bIBAIOT IIEHTPAILHBIM PACTSKEHHEM.

2.3HayeHue TMPOJOJIbHOM CHJIBI W HOPMAJIbHBIE HANPSDKEHUS B  IPOU3BOJIBHOM
MIOTIEPEYHOM CEYCHHH CTEPIKHS.

3.YcnoBue NpoYHOCTH MPH MOMEPEUHOM U3rHOe Oanku.

4 TlpaBuia 3HaKOB.

5.YcnoBue NpoYHOCTH OAJKHU MO MPSMOM MONEPEYHOM M3THOe MO METOY JTOMYCKAaeMbIX
HaIpsOKEHU .

Tema 4. UccnenoBanue cTepKHEBBIX GpepM
1.Bunsr dpepm.
2.MeTo/ibl, UCTIOIb3yeMbIe IIPU MCCIIeIOBAaHUN CHIIOBOTO HArpy>KeHHs (pepm.

3.YcnoBus paBHOBECHS B CHCTEME.
4.Jleopmaniui KOHCTPYKTUBHBIX 3JIEMEHTOB (epM.
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Tema 5.MccnenoBanue cTepKHEBBIX hepM

1. XapakTepucTuka napameTpoB Opyca.

2.Metoibl HCCIleZIOBaHuUs CHIIOBOTO HArpyKeHHs Opyca.
3.YcnoBus paBHOBecHs cedeHHs Opyca.

4. Jleopmaniist KOHCTPYKTHBHBIX JIEMEHTOB Opyca.
5.XapakTepucTHKU HanboJsee ornacHoro ceueHus opyca.

Tema 6. MccnenoBanue HarpyxeHust Opyca KpyTAIIUMH MOMEHTaMH

1.ITpaBuiio 3HaKOB.

2.ITocTpoeHue 3MIopbl KPYTALIMX MOMEHTOB.
3.BapuanThl KOHCTPYKTUBHOTO UCTIOJIHEHUS Baja.
4.Jleopmaniuy KOHCTPYKTHBHBIX 3JIEMEHTOB BaJla.

Tema 7. MeTpOJIOFI/I‘leCKoe MOJCIUPOBAHUC I UCCIICAOBAHUA KA4YCCTBA IMPOU3BOJACTBA
CTPOUTCJIbHBIX MAaTCPUAJIOB

1.KaudecTBO MpOM3BOJCTBA CTPOUTEIHHBIX MATEPUAJIOB.

2.WccnenoBanue — KadyecTBa  METPOJIOTHMYECKOro  oOecredeHwsi  MPOU3BOJCTBA
CTPOUTEIBHBIX MAaTEPUAJIOB.

3.HomunaneHas Mozens npoiecca Ipou3BOJCTBA CTPOUTEIBHBIX MAaTEPUAIIOB.

Tema 8. MO,Z[CJ'II/IpOBaHI/IC MMPUYIUHHO-CJICACTBCHHBIX CBs3EH MEXKAY IIapaMCTpaMu
TCXHOJIOTHYCCKOI'O IIponuecca MpoUu3BOACTBA CTPOUTCIIBHBIX MAaTCpHUAJIOB MW IIOKA3aTCIIIMU HX
Ka4dycCTBa

1.Meto1bl MOJIETMPOBAHUS IPUUNHHO-CIIEACTBEHHBIX. arpaMma VcukaBbl.

2.JIOCTOMHCTBAa W HEJOCTaTKHM METOJa TIOMCKAa TNPUYMHHO-CIIEACTBEHHBIX CBS3EH C
UCIIOJIb30BaHUEM JuarpaMmsl VIcHKaBbl.

3.AHanmu3 ¢ UCIOJIb30BaHUEM JIUarpamMMbl Vcnka-Bel

Tema 9. Pa3zpaboTka 1uarHocTUYECKOW MOJIETN KaueCTBa CTPOUTENIbHBIX MaTepHUajIoB

1. Tnarnoctuueckast mosiensb. CpeacTBa AMAarHOCTUPOBAHUSI.
2.ITosiBnenue nedekra CTPOUTENBHBIX MAaTEPHUAaJIOB

Tema 10.MonenupoBaHue TEXHOJIOTMYECKHX TIPOLECCOB KOHTPOJIS KadyecTBa Ha
MaKpOypOBHE

1.buznec-mporecc.

2.busHec-npaBuia.

3.CBejieHHs MOJIeTH B OM3HEC-TIpoIecce.

4.Bunpl Mojenelt OM3HeC-poIeCcCOB.

5.Bunel rpadguueckux mojenei GM3HeC-IpPOIECCOB.

Tema 11. MopenupoBanue 1mpouecca TEXHUYECKOM OKCIEPTHU3bl CTPOMUTENBHBIX
COOPYKEHUI

1.IToHsATHE TEXHUYECKOM SKCIIEPTU3HI.
2.MadpopmanrionHoe obecrieueHrne B TEXHUICCKOM IKCIIEPTH3E.
3.ITocnenoBaTenbHOCTD MTPOBEACHUS TEXHUUECKOW IKCIIEPTH3E.
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4.Buapl nHGOpMALIMU B TEXHUYECKON IKCIIEPTH3E.
5.0OCHOBHBIC TPUYMHBI ABAPUN CTPOUTEILHBIX COOPYKCHHUI

Tema 12. OHCHKa TEXHUYCCKOTIO COCTOSIHHA M OKCILUTyaTAallMOHHBIX XapaKTCPUCTHK
CHUCTCEM BCHTUIIALIMH. HeI/ICHpaBHOCTI/I, BO3HHUKAOMIME B MPOLECCEC OKCILTyaTaluu CHUCTCM
BCHTUJIALINU.

1.0mun6ku HaOIIOIAIOTCS PU TPOCKTUPOBAHUH.
2.IlpuunHa CUIIBHOTO HArpeBa 3JIEKTPOIBUTATENS U O IIIUITHUKOB.
3.Ilpumenenne rudkue KapkacHble U OecKapKacHbIC (3JaCTUYHBIC) BO3TYXOBO/IbI

Tema 13. MOHUTOPUHT TEXHUYECKOTO COCTOSIHUA 3JJaHUI U COOPYKEHU I

1.01eHKa TEXHUYECKOTO COCTOSTHUSL.

2.Pe3ynpraThl 00cienoBaHus, 0OOCHOBBIBAIOIINE TMPUHATYIO KAaTETOPUIO0 TEXHUYECKOTO
COCTOSIHUS OOBEKTA.

3.01eHKa COCTOSTHHSI MHKEHEPHBIX CHCTEM, JJICKTPUYECKHX CETEH M CPEICTB CBSI3H,
3BYKOM3O0JMPYIOIIUX  CBOMCTB  OrpaJAIOLUIMX  KOHCTPYKLIMH, IIyMa  HMHXEHEPHOIo
o0opynoBaHus, BUOpAlMii W BHEUIHETO IIyMa, TEIUIOTEXHUYECKUX IOKa3aTeneld HapyKHBIX
OTPaXIAIOLINX KOHCTPYKLIUH.

4.000cHOBaHUE HamboJjee BEPOSTHBIX MPUUUH NOSIBIECHUS €(EKTOB U MOBPEKICHUN B
KOHCTPYKLUAX, MHKEHEPHBIX CHUCTEMaX, JEKTPUUYECKUX CETSIX U CPEACTBAX CBS3U, CHUIKECHUS
3BYKOM3OJIMPYIOIIMX CBOMCTB OrPaKJAIOIINUX KOHCTPYKIMM, TEIJIOM30JUPYIOIIMX CBONCTB
HapY>KHBIX OIPaKIArOIUX KOHCTPYKLHUH.

Tema 14. OueHKa TEXHUUECKUX U IKCIUTyaTaIIHOHHBIX XapaKTEPUCTHK COCTOSTHUS (acana
30aHUs.

1.3ammTa 3qaHUI OT MPEXKIACBPEMEHHOTO U3HOCA.

2.01eHKa TEXHUYECKOTO COCTOSHUS U OKCIUTyaTallMOHHBIX XapaKTEePUCTUK CHCTEM
BOJOCHAOKEHUS.

3.0mpeneneHne KOPPO3UU apMaTyphl.

4 TlapameTphbl, BIUSIONIHE HA KOPPO3HUIO apMaTypbl. OMacHOCTh BHE3AIMHOTO OOpYIIIEHUS
KOHCTPYKIIUH. CriocoOBI 3alIUThl KOHCTPYKITHIA.

Tema 15. Meronuka OIEHKH SKCIUTYaTAllAOHHBIX XapaKTEPUCTHK DSJIEMEHTOB 3IaHUM.
OmnpeneneHne mapaMeTpoB €CTECTBEHHON OCBEIICHHOCTH 3/IaHU.

1.0Omnpenenenrie mapaMeTpoOB €CTECTBEHHON OCBEIICHHOCTH 31aHHIA.
2.HckyccTBEeHHAs! OCBEIICHHOCTb.
3./lHeBHAS OCBENICHHOCTb.

Tema 16.Meroauka OLIEHKH SKCIUTyaTAl[AOHHBIX XapaKTEPHUCTHUK BJEMEHTOB 3JaHU.
Omnpenenenue napaMeTpoB HEOOXOAUMOM TETIIIO3AMIUTEI OTPaXKICHUH.

1.0rpa>1</:[a}0me 9JICMCHTaM 3JJaHUs B TCIINIOTCXHUYCCKOM OTHOIICHHH.

2.0npeneneHne rpagyco-CyTOK OTOMUTEIHLHOTO TIEPHO/IA.
3.Hopmupyemoe conpoTuBiIeHre TeIIonepeaayH.
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Tema 17. OueHka TEXHHUYECKOTO COCTOSIHUSI U SKCIUIyaTallUOHHBIX XapaKTEPUCTHUK
OCHOBAaHMH, (PYHIaMEHTOB, MOABAJIBHBIX HOMemIeHUH. OlEHKa TEeXHHYECKOTO COCTOSHMS U
OKCIUTYaTallMOHHBIX ~ XapaKTEPUCTUK  KOHCTPYKTUBHBIX  2JIEMEHTOB  3aaHud.  OLeHka
TEXHUYECKOI'O COCTOSTHUSI KOHCTPYKIIMH

1.IIprunnsl nedopManyy rpyHTOBBIX OCHOBaHHUH.

2.0QopMbl JeopMannii B 3aBUCUMOCTH OT XapaKTepa pa3BUTHS HEPAaBHOMEPHBIX OCaIOK
OCHOBaHHS U JKECTKOCTH.

3.0KcITyaTallMOHHbIE CBOMCTBA (hyHIAMEHTOB.

Tema 18.011eHKa TEXHUYECKOIO COCTOSIHMSI M SKCIUIyaTAallMOHHBIX XapaKTEPUCTHK
KOHCTPYKTHUBHBIX 3JIEMEHTOB 37aHus. MeTouKa OLIEHKH TEXHUUECKOTO COCTOSIHUS CTEH.

1.BusyasnbHast OlleHKa CTCH.
2.YcTraHoBKa MasgKOB.

4.4. Memoouueckue ykazanusi N0 HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, peghepamos, cce,
HayuyHulx cmametl u m.o.)

[lepen Tem, kak MNPUCTYNUTh K HAMHMCAHUIO HAYYHOTO TEKCTa, BAaXHO pa3o0parhbes,
KaKoBa MCTHHHAS IIeTb BAIIEr0 HAYYHOTO TEKCTa - 3TO MOMOXKET BaM pPa3yMHO paCIpelIeiIHuTh
CBOM CUJIbI U BPEMSI.

Bo-mepBriX, cHavana HYXXHO OIpPENENUTHCS C WAEed HAyYHOTO TEKCTa, a IS 3TOTO
HEOOXOUMO HAYYUTHCS IJMOO OTHOCUTBHCS K Pa3HBIM SBICHUSAM U (akTaM HECKOJIbKO
KPUTHYECKH (CBOSA WAES — KaK MHAs TOYKA 3pPEHUs), OO HAYYUTHCS YBIEKATHCS KAaKUMH-TO
U3BECTHBIMH UJCSIMH, KOTOpPBIE HYXIAIOTCS B J0pa0oTKe (MIes — Kak ONTHUMHCTUYECKas
MO3WIIMS W HAINpPaBICHHOCTh HA JalbHEHIIee COBEPIIEHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS OPTaHU30BBIBATh CBOE BpEMSI.

[Tucatp criemyer SICHO W TOHATHO, CTAapasCh OCHOBHBIC IOJIOKEHHS (OPMYIUPOBATH
YeTKO M HEJIBYCMBICIEHHO (YTOOBI W caMOMy TMOHATHO ObUIO), a TaKXe CTPEMsCh
CTPYKTYpPUPOBATh CBOM TEKCT.

Cuctematuzansi ¥ aHaIU3 M3YUYEHHOW JUTepaTypbl MO MpoOiieMe HCCleA0BaHUs
TIO3BOJISIIOT CTYJICHTY HaImucarh padory.

Pabounii BapuaHT TekcTa JIOKJIaja MpeJoCTaBIsIeTCs PyKOBOAMUTENO Ha mpoBepky. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOIUTENIb BMECT€ CO CTYACHTOM OOCYyXaaeT
BO3MOXHOCTH JOPaOOTKH TEKCTa, €ro 0(opMIIEHHE.

Cmpykmypa ooknaoa:

— Bgrenenne (He Oonee 3-4 crpanwuir). Bo BBeneHnun HeoOXOAMMO OOOCHOBATH BBHIOOP
TEMBI, €€ aKTyaJIbHOCTh, OYEPTUTh 00JacTh UCCIEA0BaHMs, OOBEKT MCCIEeI0OBaHNs, OCHOBHbBIE
ENTN ¥ 32]1a91 UCCIICTOBAHMS.

— OcHOBHas yacTb COCTOUT M3 2-3 pa3zienoB. B HUX pacKpbIBaeTcsl CyTh HCCIETyeMOM
poOJIeMbl, MPOBOAUTCS 0030p MUPOBOI JUTEpaTypbl U UCTOYHUKOB VMIHTEpPHET MO MpeaMery
WCCIIEIOBaHMsSI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTENEHH Pa3padOTaHHOCTH MPOOJIEMBI H
aBTOpCKas aHAINTUYECKash OLIEHKAa OCHOBHBIX TEOPETUYECKMX IIOJXOJI0OB K €€ PELICHHIO.
Wznoxenne Martepuania HE JOJDKHO OTPAaHUYMBATHCS JIMIIb OMUCATENBHBIM ITOAXOJOM K
pacKpbITHIO BbIOpaHHON TeMbl. OHO TakXke [OJDKHO COAEp)KaTh COOCTBEHHOE BHIICHHE
paccMaTpuBaeMoi TPOOIEMBI U M3JI0KEHHUE COOCTBEHHON TOYKH 3PEHHS Ha BO3MOKHBIC ITYTH
ee pereHwus..

— 3akmouenue (1-2 cTpanunel). B 3akitoueHMN KpaTKO M3JIaratoTcsl JOCTUTHYTHIE MU
M3YYEHHUH MTPOOIIEMBI TIEITH, IEPCIIEKTUBBI Pa3BUTHS CCIIEyEMOTO BOIPOCa

— Cnucok HCTOJIb30BaHHOHN JUTepaTyphl (He MeHblne 10 MCTOYHUKOB), B al(aBUTHOM
nopsiike, OQOPMIICHHBII B COOTBETCTBHM C MPHUHATBIMM TpaBWjIamMH. B crucok
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WCIOJIb30BAHHON  JIUTEpaTyphl PEKOMEHAYETCS BKJIIOYATh pPa0OThl OTCUECTBEHHBIX W
3apyOe)KHBIX aBTOPOB, B TOM YHCIIE CTaThH, ONYOJIMKOBAaHHBIC B HAYYHBIX JKypHAJlaX B TCUCHHUE
MOCIIEAHMX 3-X JIET ¥ CCBUIKHM Ha pecypchl cetu HTepHeT.

—IIpunoxxenue (mpu HEOOXOAUMOCTH).

Tpebosanus k ogpopmaeruio:

—TEKCT C OJJHOM CTOPOHBI JIUCTA;

—mpudt Times New Roman;

—Kerub mpudTa 14;

—MEXCTPOUHOE paccTosuue 1,5;

—T10J151: CBEpXY 2,5 cM, cHU3Y — 2,5 cM, clieBa - 3 cM, crpasa 1,5 cMm;
—pedepar J0KEeH OBITh IPECTABICH B COPOIIIOPOBAHHOM BHJIE.

Tlopsaook 3awumul doxknada:

Ha 3amuty nokiiaga oTBOAUTCS 5-7 MUHYT BPEMEHH, B X0JI¢ KOTOPOTO CTYIEHT JOJDKEH
1oKa3aTth CBOOOJHOE BIIAJICHUE MaTepUaloM IO 3asBiIeHHOW Teme. [lpm 3ammre nokiIaaa
NPUBETCTBYETCS UCIIOJIb30BAHNUE MYJIbTUMEINA-TIPE3CHTAIIHH.

Jloknax OLEHWBAETCS IO CIEAYIOIUM KpUTEpUsM: coOnrogeHue TpeOOBaHHUN K €ro
oopmIIeHHIO; HEOOXOAMMOCTh U JIOCTATOYHOCTH JUISI PACKPBITUS TEMbI MPUBEICHHON B TEKCTE
JoKIana nH(GOpMaNnuy; YMEHHE CTYJCHTa CBOOOJHO M3JIaraTh OCHOBHBIC HJICH, OTPAKCHHEIC B
JIOKJIAJIe; CIIOCOOHOCTh CTYJICHTA MOHATHh CYTh 3aJ]aBaCMbIX IPEIOJIaBaTEIIEM U COKYPCHUKAMH
BOIIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABIISICTCS CTYJCHTY, €CIIA B JIOKJIAZIE CTYACHT HCUEPITBIBAIOIIE,
MIOCJICIOBATEIHO, YETKO M JIOTUYECKU CTPOMHO W3JIaracT MaTepuall; CBOOOIHO CIPABIISICTCS C
3a/layaMH, BOMIPOCAaMHU M JIPYTUMH BHJaMU TMPUMEHEHUs 3HAHUW; UCIONB3YET ISl HAMHMCaHUs
JOKJIaJla COBPEMEHHBIC HAayJYHBIC MAaTEPHAJbl, aHAIW3HPYET IMONYICHHYIO WH()OpMaIHIo;
MPOSIBIISIET CAMOCTOSTEILHOCTD MTPH HAMMCAHUU JIOKJIa/1a.

Oyenka «xopouioy» BBICTABISIETCA CTYACHTY, €CIM KAdyeCTBO BBINOIHEHHS JOKIaza
JIOCTaTOYHO BhICOKOE. CTYy/IEHT TBEP/IO 3HAET MaTepuall, TPaMOTHO U MO CYIIECTBY M3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCHI TI0 TEME JIOKJIA/IA.

Oyenka «yoosiemeopumenvbHo» BBICTABIAETCA CTYACHTY, €CIM MaTepHhal ToKiIanaa
U3JIaraeTcs 4acTHYHO, HO MPOOENbI HE HOCSAT CYIIECTBEHHOTO XapaKTepa, CTYIEHT JOIyCKaeT
HETOYHOCTH M OIIMOKY TMPH 3alIUTe AOKIaa, 1aeT HeJOCTaTOUYHO MPaBUIbHbBIE (DOPMYIUPOBKH,
HaOJIF01at0TCSl HAPYIICHUS JIOTHYECKOH ITOCIIEI0BATEIFHOCTH B M3JIOKEHUN MaTepHara.

Oyenxa «Hey0081emeopumesibHo» BBICTABISETCS CTYIEHTY, €CIM OH HE MOATOTOBHII
JOKJIQJT WJIM JIONYCTUJ CyllecTBeHHBbIE OmMOKU. CTyIEeHT HEYBEPEHHO H3JIaraeT MaTepHall
JOKJIaJia, HE OTBEYAET Ha BOMPOCHI MPEMOIaBaTENs.

TemaTuka 10KJI210B

ba3oBblii ypoBeHb
1. [lenn MOHUTOPHHTA TEXHUYECKOTO COCTOSIHUS 3/IaHUS U COOPYKEHUH.
2. [Ipumep peanuzanuu METOA0B MOHUTOPHHTA BEICOTHOTO 3/1aHUS.
3. 3agaun ¥ METO/BI IPOBECHNUS 00CIIEIOBAHUS U UCIIBITAHUS 3/ITaHUH U COOPYKEHUH.
4. CoBpeMeHHbIE METOJIbI U CPEJICTBA MPOBEACHUS MHKEHEPHOTO IKCIIEPUMEHTA.
5. OcHOBHBIE IPUYUHBI, BIUAIOUINE HA CHUKEHNUE (PU3UUECKOM TOJITOBEUHOCTH
CTPOUTEIBHBIX KOHCTPYKIIUN 31aHUI U COOPYKEHUH.
6. MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS 3JaHUM U COOPYKEHHH.
7. MeTtoapl 1 Tamnbl 00CIIeIOBAHUS 3TaHUN B COOPY>KCHHH.
8. OcBUAETEIBCTBOBAHNE METAIIINUECKUX AIEMEHTOB COOPY>KEHUH B X0JI€ MOHUTOPUHIA
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9. ®oTorpammerpus npu pUKcaK JePEKTOB U MOBPEXKICHUI KOHCTPYKIUN
10. AranTuBHBIE CUCTEMBI MOHUTOPHUHTA.

I[HoBbIIEHHBIH YPOBEHD
1. MOHUTOPUHT TEXHUYECKOTO COCTOSIHUSI YHUKAJIBHBIX W TEXHUYECKU CIIOXKHBIX 3IaHUN U
COOPYKEHHUI.
2. MeTo/1bl BOCCTAaHOBJIEHUS U PEKOHCTPYKIIMU COOPY>KEHUI B COOTBETCTBUU C U3MEHMBIIUMUCS
YCIIOBUSIMU UX JKCILTyaTalluu
3. BubpoanHamuyeckuii MOHUTOPUHT CUCTEMBI «T'PYHT- OCHOBAHHE-COOPYKEHHUE.
4. MOHUTOPHHT BBICOTHBIX OOBEKTOB
5. MOHUTOPUHT NPOTSKEHHBIX OOBEKTOB
6.0cHOBHBIE  TPOOJIEMBbI  CO3JaHHMS ~ aBTOMAaTHMYECKMX  CHUCTEM  MOHUTOpPHHra s
AKCIUTYaTUPYEMBIX COOPYKEHHI.
7. W3yuenue paOOTHI Jla3epHONW CHCTEMbl MOHHMTOPHHIA BBICOTHOTO 3/1aHUS MPU BETPOBBIX
BO3JICUCTBUAX
8. Pa3paboTka cuCTeM MOHHUTOPHHIa MHPOEKTUPYEMBIX M OSKCILUTyaTUPYEMBIX CTPOUTEIHHBIX
00BEKTOB.
9. IlpuMeHeHue HUBETUPOBKH, TaXEOMETPUUYECKON CHEMKHU IIJISl PEIICHUs 3a7a4 MOHMTOPHUHIA
nedopMaruii COopyKeHHUH.
10. M3yuenue METOOUKU MOHUTOPUHTA HedopMaluii KOHCTPYKIUN C MOMOIIbI0 COBPEMEHHBIX
re0JIe3NYECKUX METO/I0B U3MEPEHUH.

KoHTpoJb camocTosiTe/IbHOMH padoThI CTY/ICHTOB

KonTponb camocTosTenbHON paboThl IPOBOAUTCS MPENOIABATENEM B AyAUTOPUH.

[TpenycMoTpeHsl cienyromue BUAbI KOHTPOJIS: coOecelloBaHME, OLEHKA BBITOJHEHMS
JOKJIaJia ¥ €T0 MPE3CHTALNH.

ITonpoOHbIE KpUTEpUU OLIEHUBAHMS KOMIIETEHLUH mNpuBefeHbl B DOHAE OIEHOYHBIX
CPEZCTB JUIsl IPOBEACHMS TEKYILEH U MPOMEKYTOYHOU aTTECTALINH.

Ilepeyenb OCHOBHON M JONMOJTHHUTEJBHOH JUTEPATYPbI, HEOOXOAUMOI /111 OCBOCHHS
AUCHMILTUHBI

IlepeyeHb 0CHOBHOI1 TUTEPATYPBI:

1.0kcrutyaraiiuss ¥ MOHUTOPMHI CHUCTEM M COOpPYKEHUH (34aHUM, WH)XXEHEPHBIX U
TPAHCIIOPTHBIX COOPYKEHUH W KOMMYHUKalMi) [DIeKTpOHHBIH pecypc] : COOpPHHK
HOPMATUBHBIX aKTOB U JOKYMEHTOB / . — DIJIEKTPOH. TEKCTOBbIE JaHHble. — CapaToB:
A#t TIm Op Memma, 2015. — 472 c. — 978-5-905916-61-8. — Pexum poctyna:
http://www.iprbookshop.ru/30273.html.
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