MobunbHbIN annapaTHO-NPOrpaMmmHbIN
ANarHocTnyeckmm komnnekc «Crpena-f»

MpoBegeHne MMKPOAUHAMUUYECKUX UCMbITAHUWN 34AHUN U
coopyxeHuun MO PP



BBenenue

Lenp mpennoKeHHON NMpe3eHTalUN 1aTh HAIVISAHOE MPEICTABICHUE MHTEPECYIONIUMCS JTULAM I10
OPOBEPKE U KOHTPOJIO MPOYHOCTH, YCTOWYMBOCTH U ONPENENICHUI0 (DU3MUECKOTO H3HOCa (OCTAaTOYHOIO
pecypca) 3nanuii u coopyxenuii ¢ nomoipio AIIMJIK «Crpena-I1T».

AIIMIK «Crpena-Il» pazpaboran B OOO «lleHTp uccnenoBaHMil SKCTpEeMajbHBIX CHUTYaLUi»
(IMDKC), obecneunBaromuii TUarHOCTUKY COCTOSIHMSI SKCIUTyaTHPYEeMbIX 37aHUi U coopykeHuil. [laHHbIN
KOMITJIEKC TPEJCTaBiIsieT cO00i HOBOE IMOKOJICHHWE almaparypbl A TUHAMHUYECKOTO aHaliu3a yCTOMYHMBOCTH
3IaHUA U COOPYKEHMM M BBINICYKAa3aHHBIX MapaMETPOB CTPOCHUW, OCHOBAHHBIM Ha aBTOMATHYECKOM
KOMITBIOTEPHOM aHaJM3€ W3MEHEHUU CIEKTPAJbHBIX XapaKTEPUCTHK OOCIEIyeMOro 3[JaHUsi COMOCTaBICHUEM
(OTHOILIIEHHEM) SKCIEPUMEHTAIIBHO 3aMEpPSAEMBIX M PACUYETHBIX (TIPOEKTHBIX) KECTKOCTEH OIMACHBIX CEYEHUU
KOHCTPYKIIHI 10 OTHOILIEHHUIO K KBaJIpaTaM COOTBETCTBYIOIIUX YACTOT COOCTBEHHBIX KOJIEOAHUH.

Komruiekc mnpenHazHadeH id ONEpaTMBHOIO HEPAa3pyLIAOIMIEr0 KOHTPOJIS W MOHUTOpPHHIA
COCTOSIHMSI HECYLIMX KOHCTPYKLMI 3[aHUA W COOPYXEHUH IMpU PEIICHHH 3a1a4 IO MNPEAYNPExRACHUI U
JUKBUAALMM YPE3BbIYAWHBIX CUTyalUMid MPUPOAHOIO M TEXHOTEHHOI'O XapakTepa, a TaK K€ IS OLEHKHU
CEHCMOCTOMKOCTH OOBEKTOB B CEICMUYECKH AKTUBHBIX PETHOHAX.

Komruiekc mo3BOJII€T MPOBECTH MHUKPOAMHAMUYECKHE HCHBITAHUS HMMIYJIbCHBIM METOAOM U
OLIEHKY TEXHUYECKOTO COCTOSIHUS OOBEKTOB B COOTBETCTBUH C PYKOBOISAUIMMH JOKYMEHTAMHU 1O 00CIIeI0BAaHUIO
Y MOHUTOPUHTY TEXHUYECKOIO COCTOSIHUS 3/1aHUI, HA OCHOBAaHUHU PE3YJbTAaTOB KOTOPBIX MPUHUMAETCS PELIEHUE
0 BO3MOXXHOCTH JaJIbHEHIIEeH SKCIUTyaTallud 3[aHUil U COOpY>KeHUH, 6e30TiaraTeIbHOM PEMOHTE OTAEIbHBIX
KOHCTPYKTUBOB OOBEKTA B IMPOLIECCE 3KCIUIyaTAllMM WM B COCTAaBE TEKYIErO WJIA KalUTaJbHOTO PEMOHTA, U
ABIISIOIUMCSL HanOoniee HWH()OPMATUBHBIM METOAOM SKCIPECC-TUATHOCTUKH, TMPEAIISCTBYIOMIUM MPUHSATHIO
pelieHrss O TMPOBEICHWH KOMIUIEKCHOTO (ZI€TadbHOr0) HMHCTPYMEHTAIBHOTO OOCTeOBaHUS HECYIINX
KOHCTPYKIIMI, BKIIIOYAIOMIETO B ce0d OmpeAelieHne MPOYHOCTHBIX XapaKTePUCTHK H  (PU3HUECKHUX
XApaKTEePUCTUK MaTEPHAJIOB JAHHBIX KOHCTPYKLIHW YJIBTPA3BYKOBBIM METOJOM WM MEXaHHMYECKUM METOAOM
HEpa3pyILIAIIEro KOHTPOJS,, B COOTBETCTBHM C PYKOBOSIIMMH JIOKYMEHTaMH, B COCTaBE KAalUTAJIBHOIO

PEMOHTA.



OcCHOBHbIE NOHSITHUS M ONIpe/IeIeHUs

Ilepuoo konebanuii - npomedcymox epemeHu, 8 medeHue KOMopo2o COBepuiaemcsi 0OHO NOIHOe
KonebaHue.

Yacmoma - uucno KonebaHuti, co8epuleHHbIX 3a eOUHUYY 8PeMEHU

Amnaumyoa zapmoHuueckux Kojedanuil (sudbpayuu), WINA KPATKO, AMAIUMYOA, — MAKCUMAIbHOE
3HAYeHUe BeTUYUHbL (XapaKkmepusyruiel sudpayuio) npu 2apMoHUYecKux Koiedanusx (subpayuu,).

Cnekmp yacmom — DOTO COB0OKYnNHoCmb dacmom capMOHUYECKUX CoCmasAiouux KoneOaHUll
PACNOJIONHCEHHBLX 8 I’IOp}Z()Ke 603pACMAHUAL.

Ceobo0nble Konedanua (subpayus) — Konedbanus (subpayus) cucmemvl, npoucxoosaujue oOe3
NnepemMeHH020 BHeuHe20 8030eliCMEUsL U NOCMYNIeHUs YSHEPSUU U3BHE.

Buvinyswcoennvie konebanusn (subpayus) — rKonebawus (subpayus) cucmemvl, Bbl36AHHbLIE U
noooepacusaemvie CULOBbIM U (UNU) KUHEMAMUYECKUM B030VHCOEHUEM.

Coocmeennan uacmoma Konedanuil (subpayuu) IUHEUHOU Ccucmemsl, WIHA KPaTKO, COOCMEEeHHAs
yacmoma — n00as U3 4acmom c80000HbIX KonebaHull (6ubpayuu) TUHeuHOl cucmemol.

Coocmeennasn popma Konebanuil (subpayuu) cucmemul, VI KpaTko, cobcmeennas gopma — gopma
Kolebanutl (8Ubpayuu) 1uHeuHoU cucmemvl, Koaeonrouetics ¢ 00HOU U3 COOCMBEHHbIX YaACMON.

Junamuueckue xapaxmepucmuku KOHCTPYKIUU, 3JaHUNA U COOPYKEHUM, MOJYYEHHBIE NPU AHAJINA3E
UX CBOOOJHBIX KOJ€OaHUN 5TO - mepuoAsl W (GOpMbI, a TaKXKe JorapuPMUUYecKue IeKPEMEHTHI
KOJICOaHUH.

Boictpoe mnpeoopazoBanne Pdypbe (BII®) — 510 anmroput™M OBICTPOrO  BBIYHCIICHHS
auckpetHoro mnpeoOpazoBanus Pypbe (UIID). To ecTh, anropuT™M BBHIYUCICHUS 32 KOJIHYECTBO
JEHUCTBUM, MEHBIIIEE YeM, TpeOyeMbIX st ipsiMoro (1o ¢opmyne) Beruncienus 1.



Jluckpemnoe npeoopazoeanue @ypve (AIID) — >3mo oono u3z npeoodpazosanuii Dypoe,
UWUPOKO NPUMEHSIEMBIX 8 AI2OPUMMAX YUDposou 06pabomku CueHA108.
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Pucynok 4 — Bun AI1D


http://simenergy.ru/

JlorapudmMuyecknid 1eKpeMeHT KoJe0aHuil U JOOPOTHOCTHL K0J1€0aTeJJbHOH CHCTEeMbI

Jlozapugpmuueckuii dexpemenm Konedanuil, uiy Kpamxo, 102apupmuseckuti 0ekpemenm (Hedonycmumo —
Jocapupmudeckull.  OeKpemeHm 3amyxamus) — OTO HAMYPAIbHLIU J102apu@m OMHOWEHUS O08VX
nOCN1e008AMENbHBIX MAKCUMAILHBIX UTU MUHUMATILHBIX 3HAYEHUl BelUYUHbl NPU 3amyXaruux c80000HbIX
Konebanusx (pucynok 1).

Jlorapudmudeckuii JTEeKpeMEHT COOCTBEHHBIX KOJeOaHWN paccMaTpuBaeTcs Kak Mepa JIUCCUTALUU
(paccenBaHus) YNPYyroW SHEPTUU JJIsl JAHHOTO TOHA KOJICOaHUH.

Jlorapudmuyeckuii 1eKpeMeHT KosieOaHuii 00paTHO MPONOPLIMOHATIEH YUCITY KOJIEOaHUIA,

ﬂ06p0muocmb KonieO0amenvHoll CUCMmeMbl HA3bl8AEMCsl Yucio, nokasslearouiee 60 CKOJNbKO pdads3 Cuila
ynpyeocmu OobULe CUbl conpomueiieHUusl.

Yem Oosiblie J00POTHOCTH, T€EM MeAJieHHee NMPOMCXOAMT 3aTyXaHue, TeM 3aTyXamoliue KojedaHusi
0J1MKe K CBOOOHBIM TAPMOHUYECKHUM.

Yem Ooubine JorapudMuyecKuili JeKpeMeHT 3aTyXaHusl, TeM MeHbIle 4YHUCJI0 KoJedaHmil,
CJIEIOBATEJIBHO U IOOPOTHOCTH K0J1€0aTeJIbHON CHCTEMBI.

Ha pucyHke 2 nokaszaH TUIIMYHBIN PUMEP 3aTyXalOIUX CBOOOAHBIX KOIeOaHU i
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Pucynok 1 — ®opmyia onpeaeneHus JorapuGMUIECKOTO JeKPEeMEeHTa KojeOanni
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Pucynok 2 — [Ipumep 3aTyxaromumx CBOOOHBIX KOJICOaHMI



Ilo w™epe crapenuss 3naHusA

Pucynok 3 - BnusHue crapeHus 37jaHusl Ha 3HaUE€HUE JIOrapuMUIECKOro IeKpeMeHTa KOJIeOaHHH:

BO3pacTaeT 3HAYCHUE JIOTAPU(PMUYECKOTO JIEKpEMEHTa KoJeOaHuil.
npowuTocTpupoBarhk rpadgukom Ha pucyHke 3, nocrpoeaHbiM KTH CoruabiM B.H. u3z OO0 «IIUDKCy», nmo naHHeIM U3
nareHTa Poccmiickoii @enepanun Ne 2140625 «Croco0 ompeneneHust GU3NIECKOTO COCTOSHUS 3MaHUN M COOPYKEHHID»,
aBTopbl: Cenesnes B.C., Emanos A.®., bapeiues B.I'., Ky3smenko A.I1.
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1 7 staxen, H = 24 m, /0 1991- 1999 V 10BJIETBOPUTEIHHOE

2 4 staxxa, H=12,6 M, 1961 Tomnexut pemoHTY
KHPITUYHOE

3 4 staxxa, H=12,6 M, 1961 Tomnexut pemoHTY
KHPITUYHOE

4 4 staxka, H= 12,6 M, 1960 ABapuitHOE cocTOsTHIE
KHPITUYHOE

5 3 sTaka, KHPIUIHOE 1928 TloIesXUT PEMOHTY

6 2 staxka, H=15,3 m, 1887 Pemmaercs Bompoc o cHOCce
KHPITUYHOE




CHeKTp 4YacToT ¥ TOH COOCTBEHHBIX KOJIe0AHUI 31aHNH
31aHUE WIM COOPYXEHHE SIBISIETCS KOeOaTesIbHOM AMCCUIIATUBHOW yHpyroil cucremoil. JluccumaruBHasi CUCTEMA — 3TO
CHUCTEMA, B KOTOPBIX IIPOUCXOAUT, TUCCUIIALNS, T.€. PACCEMBAHNE DHEPIUHU.
KosmuecTBO 4acTOT COOCTBEHHBIX KOJIe0AHMI YNPYroil cHCTeMbl PAaBHO YHMCJIYy ee cTeleHel cBOOOAbI. JTO 3HAYMT,
yTo cucrema ¢ N creneHsasMu cBo00AbI, PeI0CTABICHHAs cefe Mocjie HAPYIIEHUs paBHOBeCHsl, MOKeT coBepmiath N
He3aBHCHMBIX COOCTBEHHBIX KoJIe0aHMH ¢ Pa3jIMYHbIMH YAaCTOTAMHM, WJIH, KAK TOBOPAT, MOxkeT uMeTb N ToHOB
co0CTBeHHBIX Koje0aHuii. He3aBucMMBIMH 5TH KOJIeOaHUS HA3BIBAIOTCS TOTOMY, YTO THPU OIPEICIICHHBIX HadalbHBIX
YCIIOBUSIX JIBJKEHHMSI CHCTEMa MOMKET KojeOaTbCsi IO onHOMY TOHY, JtoOomy u3 N ee ToHoB. Ha puc.5 mnokaszanbl
COOCTBEHHBIE KOJICOAHHS CHCTEMBI C TPEMs CTENEHSMH CBOOOIBI, MPOUCXOJSIINE OTHOBPEMEHHO MO BCEM TOHAM, MpH
OTpe/IeNICHHBIX HAaYaJIbHBIX YCIOBHSIX.
COBOKYITHOCTh 4YacTOT COOCTBEHHBIX KOJICOAHUW KOHCTPYKIIMH, PACIOJIOKEHHBIX B BO3PACTAOIIEH IMOCIEI0BATEIHLHOCTH,
Ha3bIBAIOT CIEKTPOM YacTOT COOCTBEHHBIX KOJI€OAHMHM KOHCTPYKIMHM WM 374aHus. YacToTy, UMEIOIIYyI0 Ha 3TOM CIEKTpe
nopsiAKoBBIN HOMep K, Ha3biBatoT K—it yacToTO# Mk yacToToit K—T0 ToHa coOCcTBEHHBIX KoseOanuii. [lepByio (HAMBBICIIYIO)
YacTOTY HA3BIBAKOT OCHOBHOM YaCTOTOM HJIM YaCTOTOM OCHOBHOIO TOHA.
Jlns mpuMepa Ha PUCYHKE 6 TPEACTaBICH CIIEKTP CHUTHAJIOB YCKOPEHHH KOJICOAHWH C BBIACICHHEM TPAHUI] PE30HAHCHBIX
MAKOB YaCTOT COOCTBEHHBIX KOJICOaHUH.
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MPHMEYAHHE K FRaPHRaM:

Pucynok 6 — CrieKTp CHTHAJIOB YCKOPEHHA KOJIeOaHui

Pucynok 5 — CoOcTBeHHBIC 3aTyXaroIne KolxeOaHus
CHCTEMBI C 3-Ms CTEIICHAMHU CBOOOIBI

OdeerT: TEMU)KHF! Daruuen M2 2 - 1a 1 mecTe - onopeir, N2 3 - 4a 1 mecte. 6 aTam Aarudkd Ha nony pAgon. [1eeaA CTOPoHS SAaHKA, X - BA0E SA3HKA. Y43pel -



DopMbl KOJICOAHUN 31AHUN
VYrpyrast koHGUTYypalys, KOTOPYIO MPUHUMAET 37[aHue, WM KOHCTPYKIIMSI, TP COOCTBEHHBIX KOJIEOAHUSIX T10
KaKoMY-JTH0O OJTHOMY TOHY, Ha3bIBaeTCs (POpMOIl COOCTBEHHBIX KOJIeOaHUM 3aHus (MM KOHCTPYKIIMH) TIO
TOMY TOHY. JlaHHOMY TOHY COOCTBEHHBIX KOJeOaHM 31aHus (MM KOHCTPYKIIUH) OTBEYAET €IMHCTBEHHAS
dbopma KojeOaHUM.
dopma KosebaHuil — ITO KpUBasi, MOKA3bIBAIOIAS TTOJIOKEHNE TOYEK KOJIeOaTeIbHOW CUCTEMBI OTHOCUTEIBHO
MIOJIOKEHUSI paBHOBECHS B (PMKCUPOBAHHBII MOMEHT BPEMEHU .
OcHoBHBIE POPMBI CBOOOIHBIX KOJICOAHUN 37aHUN M COOPYKEHHUI CXeMaTHYHO MPEICTaBIICHbI HA PUCYHKE 7.
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KpyTuabHble KonebaHuA

MN3rnbHble KonebaHMA B rOpM30HTaIbHOM NAOCKOCTH. MNepBasn
1 BTOpan Gopmbl

Pucynok 7 - OcHoBHBIE (hOpMBI KOJIEOAHUH 3aHUN U COOPYKCHHI



Buabl nedopmanuii mo dpopmam KoJ1e0aHUM

[ToBenenue CYLIECTBYHOIIHX 3/IaHHH 06ycnosnuBae’rcsi B OCHOBHOM JIBYMsI OCHOBHbIMH ME€XaHU3MaMH:

H3rudnas nedpopmanns
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dopmbl konebaHuii: hopma 1; hopma 2; hopma 3
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H3rudnas nedopmanus: creHsl Ooliee XKeCTKHE, YeM IUTUThI IePeKPhITHH (3ke1e300eTOHHBIE CTEHbI JKECTKOCTH).
Casurosas 1eopManus: CTEHbI Msrde, YeM IUIHThI IIePEeKPhITHI (3kene300eTOHHbIN KapKac).

U3 pabomwr: Philippe Guéguen «Building seismic response and structural health monitoring»



CoctaB AIIMJIK «Ctpeaa-ID»

Komrmnekc ((CTpCJ'I&—H)) BKJIFOYACT CJICAYIONINEC OCHOBHBIC KOMIIOHCHTHI.

- IIECTh U3MEPUTEIBHBIX MOIYJICH;
- 0a30BBIN MOJTYJIb;

-IIEPEHOCHON  BBICOKOIIPOU3BOJIUTEIbHBI ~ MHOTO(DYHKIIMOHATIBHBIM  KOMIbIOTEp (HOYTOYK) ¢
OarapedHbIM »dleKTponuTaHueM Ha pabodem wmecre oneparopa AIIMIAK «Crpena-II» (¢
nmporpaMmMHbIM obecrieueHruemM «CentBox»);

- I9Th COEIUHUTEIBHBIX 6—KUIIBbHBIX BHICOKOIIPOYHBIX U3MEPUTEIBHBIX KaOee,
- rmactuyHbie rpy3bl Maccoit 20 kr — 1 mT. u 40 xr — 1 .
-aKKyMYJISITOPHBIN OJIOK M epeXOaHbIC KaOesst

W3MepuTenbHbIC MOYIIN TIPeIHA3HAYCHBI JTsl PpeoOpa30BaHMs YCKOPEHUH MEXaHUYEeCKUX KOJIeOaHH
00BEKTOB B AJICKTPUUECKUN CUTHAIL.

Kaxnapiii  u3MepuTeNbHBIA ~ MOAYJAb  CONEPKHUT  CEpTUDUIIMPOBAHHBIA  TPEXKOMITOHEHTHBIN
aKCENEePOMETPUUYECKUM JTaTYUK KOJIEOAaHWNW CO BCTPOCHHBIMH KaJMOPOBAHHBIMU YCUJIUTEIISMH.
N3mepurensHble MOIynH, BXxojsnme B cocTaB komruiekca «Crtpena—Il», BbimonHeHbl Ha 0ase
cepTU(DHUITMPOBAHHOTO CEHCMOTIPUEMHHKA TThe303JeKTprueckoro A1638.

ba3oBeii Momyns mpemHasHaueH s TpeoOpa3oBaHus B IUGPOBON BUJl aHAJIOTOBBIX CUTHAJIOB,
MOJIy4Ya€MbIX C U3MEPUTENbHBIX MOAYJIEH, M TepeAadyd HX B KOMIIBIOTED KOMILUIEKCA WU BO
BCTPOCHHBIM  KoMmIbloTep. CoaepkuT cepTUhUIUPOBAHHOE MHOTOKaHaimbHOE 14-paspsigHoe
MHKPOIPOIIECCOPHOE POrpaMMHO-alnapaTHoe yctpoictBo (tuma E-14-440) anamoro-iudpoBoro
npeoOpazoBanus (ALIT) u BBoma nanubix B kommnbstotep no USB—unTepdeticy.

[Iporpammusbiii  maker «CentBox» — choenManu3upoBaHHOE MPOTPAMMHOE OOECIeYeHHE,

MpCaAHa3SHAYCHHOC IJIA c6opa, O6pa6OTKI/I, dHaJIM3a U XpaHCHHUA aHAJIOT'OBBIX CHUI'HAJIOB, ITOJYHYAaCMbIX
OT UBMCPUTCIIbHBIX MO,Hy.]'IGﬁ — aAHAJIOT'OBBIX ITBC303JICKTPUUYCCKHUX aKCCIICPOMETPOB.



CoctaB AIIJIMK «Ctpeaa I»
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ba3oBblit MOOYJIb IliiacTuunsbie rpy3sl Ha 20 u 40 kr
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COSOAHVE BASbI OAHHDBIX MAPAMETPOB W OLIEHKA

TEXHUYECKOIO COCTOAH
- . L il

OAHHbBbIX BUBPALIMA

-
C NaKeToOM NporpaMMHoro obecnevyeHms
«CentBox»

Ons cbopa, 06paboTkn 1 aHanusa curHanos BubpaLmu
NpyU ONepaTUBHOM HepaspyLIaloUeM KOHTPONE 34aHWiA,
COOPYXEHUWA U APYruX CTPOUTENbHBIX KOHCTPYKUMWA




MUKPOANHAMUNYECKHUE UCIIBITAHUA UMITYJIbCHBIM METOJ10OM

OcCHOBHbIE PYKOBOJASIIIIHE JOKYMEHTbI 10 MOHMTOPHUHIY TEXHHYECKOI0 COCTOSIHUSI U
onpeaeJeHnI0 JMHAMHYECKHUX MapaMeTPoB 3IaHUH U COOPYKEHUH

Opaum u3 TpeboBaHMI oOecrieueHHs O€30MacHOCTH 3/1aHUsS WIM COOPYXEHUs B IpoOIEcce
AKCILTyaTallid, B COOTBETCTBUHU cO cTaThel 36 miaBel 5 denmepanpHoro 3akoHa PO ot 30 mexabps 2009 r. Ne
384-03 «TexHuyeckoro pernamMeHTa O O€30MacCHOCTH 3JaHUM U COOPYKEHUW», SBISETCS TMPOBEACHUE
MEPOIPUATHN 110 MOHUTOPHUHTY COCTOSIHUSI OCHOBAHUM M CTPOUTENBHBIX KOHCTPYKUMU 3JaHUN U COOPYKEHUI
B MIPOLIECCE IKCILTyaTal[|u.

CucreMa MOHUTOPUHTA TEXHUYECKOTO COCTOSIHHSI HECYIIUX KOHCTPYKIIMH pernaMeHTHpPOBaHA
mexrocyaapctBeHHbIM cTanaapToM ['OCT 31937-2011 «3panus u coopyxenus. I[lpaBuna oOcienoBaHus u
MOHHTOPHUHTA TEXHUYECKOTO COCTOSHUS, KOTOPBIN BKIIIOYAET B CeOS KpoMe MPEIBAPUTEIHHOTO (BU3YAIBHOTO)
OCMOTpa KOHCTPYKITUH TaKKe HHCTPYMEHTAIBHOE OTpeAe/ieHne TMHAMUYECKUX MTapaMeTPOB.

JluHamuyeckre napaMmeTpbl 37aHui (COOPYKEHMi) BKIIIOYAIOT B ¢e€0sl MEepUobl (UM YacTOThI) U
norapu(MHUUECKUE JEKPEMEHTbl COOCTBEHHBIX KOJIEOAHM OCHOBHOTO TOHA, MPOSIBISIIONIMECA TIPU
JUHAMUAYECKUX HArpy3Kax.

Onpenenenue nepuojia COOCTBEHHBIX KOJIEOAHUN, COOTBETCTBYIOIIMX BEAYIIUM (opMaM, a Tak ke
OTHOCUTEJIbHBIX TEpPEMEIEHUN paccMaTpUBAEMbIX TOYEK C IMOMOILIBIO yAapa MO HECYIIUM KOHCTPYKIUSM
mIacTUYHbIM rpy3oM Maccoil 30-50Kkr, BO3MOXKHO NpHU MPOBEICHUM MHUKPOJAMHAMUYECKUX HCIBITAHUM
UMITYJBCHBIM  METOJIOM, periaMeHTHpoBaHHOTO «lIpaBunamu o0cieqoBaHusT HECYLIUX CTPOMUTENbHBIX
KOHCTPYKIHIA 371aHuii i coopyxenuiny (CII 13-102-2003, TOCCTPOI POCCHUN).

[IpaBmia ¥ WHCTPYMEHTAIBHBI METOJ OMpENeiICHHs 3HAUCHUN Tepuona W JorapuMuuecKkoro
JEKPEeMEHTa OCHOBHOTO TOHA COOCTBEHHBIX KOJICOAHUI 31aHUI OTPEAeNIeH MEeXTOCYIapCTBEHHBIM CTaHIapTOM
I'OCT 34081-2017 «3nmanust u coopyxeHus. OmnpenereHre mnapaMeTpoB OCHOBHOTO TOHA COOCTBEHHBIX
KOJIeOaHU .



MeToauKa NpPoBeIeHNsI MUKPOJUHAMHUYECKUX MCNBITAHUM 31aHUS
HUMIIVJIbCHBIM MCTOA0OM

MeTtoauka onpeaeneHus TMHAMHYECKUX XapaKTePUCTHUK CTPOUTENBHBIX KOHCTPYKIUN MO UX CBOOOTHBIM
KoJIeOaHUsSIM, BO30YXJTaeMbIM BO3JIEHCTBHEM HEIMOCPEICTBEHHO Ha KOHCTPYKLHMIO BHEIIHEW HMITYJILCHOM Harpyskoi
(MUKPOAMHAMUYECKHE UCIIBITAHUS UMITYIIbCHBIM METO/IOM), BKJIFOYAET CIIEAYIOIINE ONEepPalluu:

- MOATOTOBKY KOMIUIEKCAa K MCIOJb30BAHUIO U DPA3BEPTHIBAHME KOMILJIEKCA HA MECTE IPOBEACHMS JAMHAMHYECKUX
HCIIBITAHUH,

- pacCTaHOBKA U3MEPUTEIBHBIX TATYUNKOB HA KOHCTPYKIIMSIX
- BO30Y)X/IEHUE U PErHCTPaAUIO KOJIeOaHU;
- KamepaibHasi 00pa0oTKa U aHAIKU3 TaHHBIX, TTOJYYEHHBIX 10 UTOraM MUKPOJUHAMUYECKUX UCIIBITAHUIA;

- 000011IeHEe MaTepUaIOB UCCIIEIOBAHMIA U COCTABIICHUE 3aKIIFOYCHHSI C BEIBOJAMH 10 PE3YJIbTaTaM MUKPOAUHAMUYECKUX
UCIBITAHUN, @ MUMEHHO OIICHKM KaTerOpUM TEXHHUYECKOTO COCTOSHUS, (PU3UYECKOr0 HM3HOCAa M OCTarOYyHOro pecypca
30AHUS,

Mo6unbHbin AnarHocTuyeckuin komnnekc “Crpena-n”
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Pabouee mecto onepatopa AIIJIMK «Crpena-I11». Bo30Oyxnenue u peructpaius KoieOaHuii.




KamepajabHasi 00pad0TKa M AHAJM3 JAHHBIX, NOJYYEHHbBIX 10 HTOraM
MHUKPOAUMHAMHYECKUX UCIIbITAHUM

[Tpu 0OpaboTKe CUTHATIOB UCIOIB3YIOTCSI COBPEMEHHBIE aJITOPUTMBbI (QUIBTPALIMA U YCPEAHEHHUE BO
BPEMEHHU OTKJIMKOB 3aTyXalOIIMX FAPMOHUYECKUX KOJICOAHUH.

OcymiecTBIsSI€TCS YaCTOTHBIN aHAM3 JAHHBIX C IMOMOIIBIO aJTOpUTMa OBICTPOTO TPEeoOpa3oBaHUS
®ypre (bI1D) u onpenensroTcs: mpeoOIaaaronyie COOCTBEHHBIE YaCTOTHI KOJICOAaHUN KOHCTPYKITHH.

[IpumeHeHHass METOAWKA TIO3BOJSIET OSKCIEPUMEHTAIBHO OIpPENeisITh COOCTBEHHbBIE (POPMBI
KoJieOaHUN KOHCTPYKIIMH 3AaHUSA — (QOpMBbI KoIeOaHH HA OJHOM M3 COOCTBEHHBIX YacCTOT — IyTEM
aHanM3a M3MEHEHHs MepeaTOuHbIX (YHKIHMM, KOTOpPbIE BBIYUCIAIOTCS MO CIEKTpaM YacTOT CHUTHAJIOB,
IIOJIYYEHHBIX OT U3MEPUTEIBHBIX MOAYJIEH, PACIIOIOKEHHBIX B 3aHUU.

Jlnia omnpenesneHus: coOOCTBEHHBIX (POpM KoneOaHUi CpaBHUBAIHUCH CIEKTPhl Dyphe peakuuil 31aHus
Ha CHJIOBOE BO3JICHCTBUE TUIACTUYHBIM I'PY30M B Pa3HbIX TOUKaX M3MEPEHHI C yUeTOM aMILTUTYbI U (pa3bl
kojebanuii. CoOcTBeHHBIE (OPMBI KOJICOAHUN TO3BOJSIOT MPABUIBLHO COOTHECTH YacTOTy KoJieOaHM ¢
TEM WIH WHBIM TOHOM W B psAJE€ CIIy4aeB YKa3blBAIOT HAa HAJUYHE WU OTCYTCTBUE IOBPEXKIACHUUN
KOHCTPYKLIAW 31aHUS.



O00011IeHNEe MAaTepPHAJIOB HCCJIEI0BAHNI M COCTaBJIeHHE 3aK/JII0UEeHHs C BLIBOJIAMM
10 pe3yJabTaTaM 00cJ1eI0BAHUS 0 TEXHHYECKOM COCTOSIHUH 31aHUS

OCHOBHBIMM JUHAMUYECKHMMH XapaKTEPUCTUKAMH, ONPEACISIIONIMMU peCypc HeCyIlen
CHOCOOHOCTH 3/1aHus (7151 OLEHKH (PU3UUECKOT0 U3HOCA U OCTATOUHOTO peECypca 3[aHusl), IBISIOTCS:

- 3HaY€HHUA YacTOT U MEPUOJO0B COOCTBEHHBIX KOJeOaHUU MO MEepBOM U BTOPOi (hopMaM B MPOJOILHOM U
IIOIIEPEYHOM HAIPABIICHUAX, OTIIMYME UX OT HOPMATUBHBIX BEJIMYMH, 3aJI0)KECHHBIX B IIPOEKT 34aHU;

- COOTHOINICHUSI MEXAY YacTOTaMU W TIEPHOAaMH COOCTBEHHBIX KOJICOAHWW 37aHUS B TMPOJOJILHOM H
MONEPEYHOM HAMPABICHUSAX, UX OTIIMYHE OT HOPMATUBHBIX (MMPOEKTHBIX) 3HAYEHHUI;

- CTENEHb 3aTyXaHus KoJeOaHW U BO3MOXXHOCTH pa3zesieHus: HU3MnX (opM cOOCTBEHHBIX KOIeOaHUH.

NubopMaTUBHOCTh JUHAMHUYECKUX XapPAKTEPUCTUK 3aKIIOYACTCA B TOM, YTO OHU 3aBUCAT OT
KOHCTPYKTUBHOI'O HCIIOJIHEHHSI, KaueCTBA MOHTA)Ka, XapaKTEpUCTUK Marepuajga KOHCTPYKUHHA, OT
UMEIOUTNXCS 1e(EKTOB, TO €CTh NMPHU U3HOCE, CTAPCHUU WM HAKOIJICHUH MOBPEKICHUN B KOHCTPYKIIHMSIX
3JaHHS] TIPOMCXOAUT IEpPEPaCIpPEEICHNEe BHYTPEHHUX YCWIMM, B PE3YJIbTaTe€ 4Eero MEHSETCs MAaTpula
KECTKOCTH OCHOBHBIX 3JIEMEHTOB COOPY)KEHHUS, CHIDKAIOTCS COOCTBEHHBIE YacTOTHI, YBEIMYUBAIOTCS
aMIUTATY/ABl U TIEpUO]] KOJIeOaHU U BO3pacTaeT BEJIMYMHA JEKPEMEHTa COOCTBEHHBIX KOJICOaHH, TO €CTh
KOJIMYECTBO TMOIIOMIAEMON KOHCTPYKIMEH »dHepruu (JIorapuMUYecKuid JTEKPEMEHT COOCTBEHHBIX
KoJieOaHUM paccMaTpuBaeTCs Kak Mepa AUCCUIIALMU YIIPYTrOol 3HEPTUU JJIs JAHHOTO TOHA KOoJeOaHu ).

W3MmeHeHus: TemMmneparypbl, BIaKHOCTb, OCaJKa TpPyHTa, JEATEIbHOCTh JIOAed U pabdoTa
000pyIOBaHUSI BHYTPHU 3/aHMS, MOJ3Y4YECTh MaTepHalia U JApyrue (PaxTopbl MPUBOIAT K MOSBICHHUIO B
HECYILIUX JIEMEHTAX 3aHHSI MUKPOTPELIUH U APYTUX MOBPEKIACHUM.

[Ipy HanWuMKM MNOBPEXKACHUN NPOUCXOJUT CHUKEHUE >KECTKOCTH ((PU3MYECKHl H3HOC)
CTPOUTENBHBIX KOHCTPYKIMN, YTO BBI3BIBAET YMEHBLUIEHHWE YacCTOT MX COOCTBEHHBIX KOJIEOAHHM IO
OTHOUIEHUIO K 3HAUYEHHUSIM YaCTOT COOCTBEHHBIX KOJIEOAHUI UCTTPABHBIX KOHCTPYKIIMIA.



[To n3MepeHHBIM BPEMEHHBIM 3aBUCUMOCTSM AMIUIUTY/ M YaCTOTHBIM CIIEKTPaM KOJIeOaHMiA
KOHCTPYKIIMHA SKCHEPUMEHTAIIBHO OIPEACISIIOTCS OCHOBHBIE JUHAMUYECKHE XapPAKTEPUCTUKU 3HAHUS:
3HAYEHUS YaCTOT (MIEPUOAOB) U JIOTApU(PMUUYECKUX JTEKPEMEHTOB COOCTBEHHBIX KOJICOAHMI 3/1aHMUS.

OreHka U3HOCA U OCTAaTOYHOTO pecypca O0ObEeKTa MPOBOIUTCS METOIOM CPaBHEHHS YaCTOT
COOCTBEHHBIX KOJeOaHNN KOHCTPYKLUN 3JaHUS TIEPBOTO TOHA, MOJIYYEHHBIX MTPH HACTOSIIUX UCIIBITAHUSIX,
C YaCTOTaMH, ONPEAEICHHBIMU IO SMIUPUUIECKUM (HOopMyaM AJisi UCTIPABHBIX 3/IaHUH.

OTKJIOHEHHE 4YacTOT COOCTBEHHBIX KOJEOAHWH KOHCTPYKUMH 3[aHHUS TEPBOrO TOHA,
NOJYYEHHBIX MPU HACTOSIIUX HMCIBITAHUSIX, OT YAaCTOT, ONMPEACIECHHBIMU IO SMIUPUUYECKUM (Popmyrnam
JUTS UCTIPaBHBIX 3/1aHUM, YKa3bIBaeT HA HAIWYHUE e(DEKTOB WM Ha HECOOIIOEHUE TPABUI SKCILTyaTaIl1H.

CpaBHeHI/Ie HN3MCPCHHBIX YaCTOT KoJIcOaHUH 3aHrusA CO 3HA4YCHUAMHU, ITOJTYYCHHBIMU
OMIIMPUICCKHUM IIYTCM JId HCHPABHOI'O0 3JIdHHA aHAJIOTUYHOH KOHCTPYKIOHWH, II03BOJIAKOT CACIIATH
CPAaBHHUTCIIbHYIO OIICHKY TCXHNYCCKOI'O COCTOSHUS U OCTaATOYHBIN peCypC 3aaHNA.

OrneHka CTENEHU TMOBPEXKACHUS 3MaHHs MPOBOAUTCS mo Tabmume 7 METOOuKH OIICHKH H
cepTud UK HHXCHEPHON 0€30TaCHOCTH 37JaHUH U CoopyKeHuH, (manee mo tekcty - Meroanku MYC)
B 3aBHCHMOCTH OT U3MEHEHHS (PAKTUIECKOTO TEPHoAa COOCTBEHHBIX KOJICOAHMM 3/IaHUs TI0 CPABHEHHUIO C
HOPMAaTUBHBIM 3HAYCHHUEM.

CreneHb NoBpeKACHUSA YBeqnueHnne nepuona cOOCTBEHHBIX Koedanui, %o
1 - 6e3 HoBPEXKJICHHUS - JIeTKAs 0-10
2 - yMepeHHas 11-30
3 - cuiIbHAas 31-60
4 - Tspxenast 61 - 90
5 - karacTpobuueckas 91 - 100

Tabmuua 7 u3 Meroguku MUC - Ctenenu NoBpexACHUS 31aHUI



NnxeHepHbld pUCK OOpylLIEHUs 3AaHUs (COOPYXKEHUS) U MEePBOOYEPEIHBIE MEPONPUSITHS B

3aBUCUMOCTH OT CTETICHU MOBPEXKACHUS 3MaHUI U COOPYXEHUH omnpeaenstorcs no Tabmuie 8 Meroauku
MUC

Crenensn HNH:xkeHepHbIl pUCK 00pYLICHUSA Meponpusitus
MOBPekKIeH 3n1aHud (coopyskeHus), 1/rox
us
1 106 - 10+ He tpebGyrorcst
2 104-103 Texymmii peMOHT
3 103 -102 VeuieHne U BOCCTAHOBIIEHHE HECYIIEN
CIIOCOOHOCTH TTOBPEKIEHHBIX KOHCTPYKIHIA
4 102 -101 Hememnennast sBakyanus sioneit. CHoc 160
KaluTalbHbIe BOCCTAHOBUTEILHBIE PAOOTHI
5 101-1 Cuoc

Ta6nuna 8 u3z Meronuku MUC - HxeHepHBIN pUCK O0pYIICHUS 30aHUS
(coopyxeHusi) ¥ IepBOOYEPEITHBIE MEPOTIPUSITHS



Onenka (pU3MYECKOT0 M3HOCA U OCTATOYHOI0 pecypca 31aHus

3nanue, Kak ynpyro—aedopmupyemasi cucremMa, MMEET N YacTOT U COOTBETCTBYIOIIUX UM (opm
coOCTBeHHBIX KoJebanuii. HacToThl 1 POpMBbI COOCTBEHHBIX KOJIEOAHUN OMPENEISIOTCS KOHCTPYKTUBHBIMU
XapaKTepUCTUKAMH — 3HAYEHUSAMU U PACIIPENCIICHUEM MACC U JKECTKOCTEH.

Maccel KOHCTPYKTHUBHBIX 3JICMCHTOB 3aHUA CPABHHUTCIBHO ITOCTOAHHBI BO BPEMCHH, HO HX KCCTKOCTH
MOT'YT IIOCTCIICHHO CHUIKATbCA. ITocne 3aBCPHICHUA CTPOUTCIIBCTBA 31dHUS B HCM PAa3BUBAIOTCS IIPOLICCCHI
CCTCCTBCHHOI'O CTAaPCHUA, €TO KOHCTPYKIMU HCIIBITBIBAIOT JOIIOJITHHUTCIBbHBIC MCXAaHUYCCKUC HAIIPAXKCHUA,
CBA3aHHBIC C BOBHCI;'ICTBI/IHMH pa3Horo Bujaa.

N3menenust temrmeparypsl, BIaXXHOCTh, OCajJKa I'PyHTA, ACSATEIBHOCTH JIONEH W paboTra 00OpyIOBaHUS
BHYTPH 3/laHWA, TMOJ3y4ecTh MaTepHaylia W Jpyrue (akTopsl TPHUBOIAAT K TMOSBICHUIO B HECYIIUX
AJIIEMEHTAX 3/1aHUsI MUKPOTPEIINH U JPYTUX MOBPEKICHUM.

[Ipyn HanmWuuu MOBPEXKICHHUA MPOUCXOIUT CHIDKCHHE YKECTKOCTH ((PU3MUECKUN H3HOC) CTPOUTEIHHBIX
KOHCTPYKIIUM, YTO BBI3BIBAET YMEHBIIIEHUE YaCTOT MX COOCTBEHHBIX KOJICOAHWW MO OTHONICHHIO K
3HAYEHUSM YaCTOT COOCTBEHHBIX KOJICOAHUH UCTIPABHBIX KOHCTPYKITU.

B nensx onepaTuBHON OLIEHKH (PU3MUECKOTO COCTOSHUS IKCILTyaTUPYEMbIX OOBEKTOB BO3MOXKEH MOAXO,
OCHOBaHHBII Ha COMOCTABJIEHUN SKCIIEPUMEHTANBHBIX U PACUETHBIX (ITPOEKTHBIX) U3TMOHBIX JKECTKOCTEH
ONACHBIX CEYECHUM YNPYIMX KOHCTPYKIMM 110 OTHOLIECHHUIO KBAJAPATOB COOTBETCTBYIOIIMX YaCTOT
CcOOCTBEHHBIX KoeOaHui (YacToTa KoieOaHui MpONOpIHOHATIbHA KOPHIO KBAAPAaTHOMY U3 KECTKOCTH).

B «OHuuknonenus 6e€30MacHOCTU: CTPOUTENBCTBO, MPOMBIIUIEHHOCTh, 3kosorus: B 3—x T.» (T. 1
ABapuiinbiii prck. B3pbeiBHBIE U ynapHbie Bo3aeiicTBus. — M.: Hayka, 2005. — 696 c.) uepe3 ¢popmynst u
IIEPEBOJ] YIIOBOM YAaCTOThl K YacTOTE BBIPAXXAEMOW B Treplax IOKa3aHO, 4YTO KBAaApar OTHOLICHUS
3HAQUEHMM 4YacCTOThl NIPSMO MPONOPLUOHAIEH OTHOLIECHUIO 3HAYECHUS WM3MEHMBLIEHCA XKECTKOCTH K
3HAYEHUIO UCXOTHOM KECTKOCTH |- POpMBI KosleOaHui, u (opMylia IPUHUMAET CICAYIONIHA BU/I:

fi+_‘u' 2 C1+_‘u
i)




[Toka3aTelb yYMEHBIICHHUS JKCCTKOCTH KOHCTPYKIMH (B TpoIeHTax) mo I-i ¢opmMe coOCTBEHHBIX
KoJIeOaHUN MOXKHO OTIPEACIIUTh KaK AS(UIIUT KECTKOCTH , PAaBHBIN!

C_I_C_H—‘II t+Af
dc,=100-—+—t _=100-|1- /

i i

[Tpu momoxuTeapHOM 3HaueHUM BeauuuHbl C CTpoMTENbHAS KOHCTPYKIIUS MMEET Ae(UIUT KECTKOCTH
(¢pusnueckuii M3HOC), a MPU OTPUIIATETLHOM — 00JIa/IaeT 3a11acoM KECTKOCTH.

[TapaMeTp OTHOCHTEIBLHOTO M3HOCA OT U3MEHEHHUsS YacTOThl COOCTBEHHBIX KoyeOaHuil 3manus u3 [16], B
IPOLIEHTaX, ONpeAenseTcs no Gopmyre: e
i

&= 1|7 | *100%

Ocrarounsliii pecypc P o0bekTa u3 [16] onpenensercs kak TOMOTHEHHE 10 SAWHMIIBI (MM B IIPOIEHTAX —
10 100%) BenmuunHbI H3HOCA, 110 popmyne P =1- & .

BeRiTe KOMMEHT DU K THOY SABHIHE.

Bucora saanus. m | 119

Tun sasen Baons saea (poronsos Hanpasnersse) Monepex 3t (nonepesros Hanpsenerwe)
Kpyrmonarermmoe Foxen.Ful 307 Fpacu.ru [ 28 | uanoc. x| Foxen.Fu| 384 Fpace.ru [ 47! | nanoc. %
Eaco ful 397 foace rul 32 lpanoe 2l 35 | pecn (384 poace [ 397 | yanoc
|x.omma Faken.ful 397 Fpace.rul 3% | usnoc x| % | Foxen.rul 38 Fpace.ru | 5% | uanoc x
Buicorai Gonee 40 1 Faxen, Tul 397  Fpace.fu |~ | nanoc, % Foxen.Fu | 384 Fpacu.ru || mamoc. x
Dpyroro Tuna Faxen, Mu | 397 Fpacu.fu u3Hoc x|~ Faxen, Mu | 384 Fpacu .y W3HOC, %
Kommecrso
sTaxen b onamum |
Tun saaen Baons 3aamus (NpoaonsHos Hanpasnerse) Monepex saauA (nonepeuoe Hanpasnerse)
;""" s ddizt i Foxer.Ful 297 Fpacw.ru [ 740 ] uanoc, x 2 ] Foxen.,ru[ 38 Fpace.ru (73] uavoc,
S —— e o ]
pavormoe xpuwodnowoe  Foxen. ful 307 Fpscu. ru 5% | uanoc. x[ 73] Foxen.ru[ 387 Fpscu.ru [55] uanoc. =
ororos Wi A 08 ¢ =5 5 53]
Gonune s npoeranie Foxon.Ful 397 Fpacu.ru [ 593 ] uamoc. [ ] Foxen.rul 384 Fpsce.ru [513] uamoc. x
C Kapracom U3 MOHONMTHOMO 521 1 s | % | 5271 | 5 1 45
wenssobeTons Fsxon.Tu [ 397 Fpace.ru (52 ] uanoc. x[ % | Foxen,rul 384 Fpscu.ru [52 ] uaroc, x[ %8 .|
Co cTansHui Kapracon Foxen.Ful 397  Fpsce.ru [ %7 | uaroc. %[ *® | Foxen,rul 38 Fpscu.ru [#17 | uavoc x[ 15 70|
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1. L11 ONDERENerHA PACUETHOND SHANEHIA YACTOTHI NEPEOTO TOHA NPH IKCNPECC-OUEHKE DHIUMECKOrD HIHOCE SASHIA TPEX THNOS: - =
L “ o= NEPHORS DCHOBHOND TOHS KONEGAHUA OT BLICOTH! SASHUA, L PACCHWTATE J
nNe 160 snaree —
cnopro cemi 1. Mpryrcra.
2Tl Gnpeeneriin PACHETHOO SHaYEHS YaCTOTE NEPBOTD TOHS SAaHHA KONB6arA BLICOTOR Gonee 40 nepuoas c
OCHOBHOMO TOHS KONEGaHIMA OT BHICOTHI 13 Krwaru (1) U pacuer Hb ] 3narea 1 Yuetroe

3. [lna 3aaeeeit 10 NN 1 1 2 HEOGXOAMMO BEECTI BBICOTY 303Hua" 1 FIKCN' — IKCNEPUMEHTANHOE SHAEHAE YaCTOTE! NEPBOrD TONE KONeGarMit
4. Mpu cuersce waroca i Apuroro Tuna © NOMOUILIO METOR0s. "
[ONOMAMTENEHO BBECTH FPACU' = DACYSTHOS IHAYEIE YACTOTEI NEPBOrO TOHA KONEGIA

5. B roxmed Tabnuue. pac ToHa sasr 3
OT KONMECTES STaNEA 13 METORMKM OUSHIH pre {~ MYC Poccis, 2003




YA3BUMBIE MECTA M XapaKTepHble MOBPEKICHNS B KOHCTPYKIUMAX 3AaHUH BJIUAIOLIUE
HA KeCTKOCTb U YCTOHYHUBOCTH

KApakTepHee TOBPESUIEHHA KOHCTDYEUHA %iany ¥ ofiscTeed HLL

amaHni
| - paceiocHie KIALKH oKL, 2 - noupedieHis onop nepesad HHED Ganok;
3 - pacClOcHHE KASIKH KapHHIa; 4 - npoTedkH W paspylueHmne Kpomnn; 5 -
KODPOSHE WM oBpasoBaMHe TPELWMH B XeaciobeToHHxY Gankax nepekphmuar § -
TPEIWIMHEL B KTALKS B MeCTe omop purcneii; 7 - KOppO3HMA H TPGIWIHHEL B
wenesnbeTOHHEE TUIHTAY NepekpiITHl; § - rHANE Waypnata W crponan; 9 -

TPEWHHE B OepeETOpOakiy H nonepeudely cremax, 10 - TpellHEL W NPoTeysH o
CTEHE MOJLELTA



OueHkKa cCeHcCMOCTOMKOCTH 31AHUA

Ha oObekTax HaxomsmIuMxcsi B CEMCMHUYECKOM pailiOHE, JOMOIHUTEIBLHO BO3MOXXHO IPOBECTHU OICHKY
CEHCMOCTOMKOCTH OOBEKTA.

[Ipu 3emuerpsceHusIX 37aHUS U COOPYKEHHs (OOBEKThI) MCHBITHIBAIOT 3HAYUTEIHLHOE KMHEMATHUYECKOE
BO30YyX/I€HUE, BbI3BAaHHOE KoJeOaHusiMu TpyHTa. [lOBpexkaeHUsT WM pa3pylIeHUs] KOHCTPYKIUHN
IPOUCXOIAT MPU ATOM U3-32 UPE3MEPHOH eopMalinu.

[IpenenbHO gomMycTUMBbIE MPOTUOBI M TIEPEMENICHHS] KOHCTPYKUUNA perniameHTupoBanbl npaBuiamu CIIT
20.13330.2016 («Cox npaswii. Harpy3ku u Bo3aeiicTBusa. AkryanusupoBanHas penakius CHull 2.01.07-
85*»). B m. 15.2 nmaHHBIX MpaBWJI yKa3bIBaCTCSA, YTO MpEACIbHBIC MPOTHOBI AJIEMEHTOB KOHCTPYKIIUN
MOKPBITHA W TEPEKPBITUH CIEAyeT OTCYMTHIBATH OT H30THYTOH OCH, COOTBETCTBYIOIICH COCTOSHHIO
JJIEMEHTa B MOMEHT MPWIOKEHHUS HArpy3KH, OT KOTOPOH BBIYHCISETCS Mporud. «Jlmst amemeHTOB
KOHCTPYKIIMHA 3aHUH W COOPY)KEHUH, TpEeIbHbIC TPOTUOBI U MEPEMENICHUs KOTOPBIX HE OTOBOPEHBI
HACTOSIIUM M JPYTMMH HOPMATHUBHBIMH JOKYMEHTAMH, BEPTUKAIbHBIE M TOPU3OHTAJIbHBIC MPOTUOBI U
NEepEeMENIeHUs] OT MOCTOSHHBIX, JUIUTEIBHBIX U KPATKOBPEMEHHBIX HArpy30K HE JIOJDKHBI TPEBBINIATH
1/150 mpomnera win 1/75 BblIeTa KOHCOJINY.

B cootBerctBuu ¢ usmenenusimu Nel k CII 14.13330.2014 (manee mo tekcty — u3meHeHus: k CII) mo
00BEKTY, PACIIONIOKEHHOMY B CEMCMUYECKOM paiioHe, OMPEEseTCs pacyeTHasi CeMCMUYHOCTD TUIOIIAAKU
npu (POHOBOM CEMCMUYHOCTH palioHa I10 CTeNeHH cericMuueckoit onmacHoctu A,B i C (B 6annax).

J1J1s1 OLIEHKHM CEHCMOCTOMKOCTU OOBEKTOB MIPUMEHSETCS IMHAMUYECKUI METO]T aHaJIN3a, T.€ METOJ] pacyeTa
Ha BO3/CHCTBHE B BUJE aKCEJIEpOrpaMMbl KOJIeOAHUN TPYHTA B OCHOBAHMM 3/IaHUS IyTEM UYHUCIECHHOTO
MHTETPUPOBaHUS yYpaBHEHUH nBkeHHs (cormacHo n3menenuii k CIT 14.13330.2014 ).



B oxne momyns c6opa u 00pabOTKH TaHHBIX B PEKUME OIEHKH PEaTbHOU CEHCMOCTOMKOCTH COOPYKCHHS
uMeeTrcs TabnuIa ¢ TmepedHeM  OnMU(POBAHHBIX — aKCeIepoTpaMM  peajbHBIX  3eMIICTPSICEHUM.
AKceneporpaMma 3eMJIETPACEHUS - 3TO 3alUCh OJAHOKOMIIOHEHTHOTO MpOLlecCa M3MEHEHUS! 3HAuYCHHS
YCKOPEHUS TPYHTA, CACIIaHHAsl BO BpeMsl 3eMJICTPSICEHUS, I (PUKCHPOBAHHOTO HAIPABJICHUS. CEBEP-IOT
(N-S), 3amag-Boctok (W-E). Beero B Tabnuiie - 28 akceneporpamm 14 3eMieTpsceHHI.

Monayns cbopa m 00paOOTKM MaHHBIX B PEXKHME OIEHKH pEeaJbHOM CEMCMOCTOMKOCTH OOBEKTa
CHUHTE3UPYET aKceleporpaMMmy Ha OCHOBE BBIOPAHHOM OIEpPaTopoM akKCeIeporpaMMbl PEanbHOTO
3eMJICTPSCCHHSI TYyTEM €€ MacITabMpoBaHUS IO MAaKCUMAallbHOE pPAacueTHOE YCKOPEHHE TpPYyHTAa,
COOTBETCTBYIOIIEE BHIOPAHHOW MHTCHCUBHOCTH 3€MJICTPSICCHUS.

JUIS  CHHTE3WpOBaHHS aKCeJIeporpaMMbl IO TPeOyeMyl0 HMHTEHCHBHOCTh 3CEMIICTPSICCHHS IS
OIIPEICIICHHOTO UCTIBITAHUS 3arpyKaeTcsi ailyl JaHHBIX, COJCpIKAIINA ONH(PPOBAaHHYIO aKCeIeporpaMmy,
HauOoee MOAXOMSIIYF0 JUII MECTHBIX  CCHCMOJIOTHMYECKHX  YCJIOBHH, JUIS  3eMIICTPSACCHUS
MHTEHCUBHOCTHIO N 0asios.

[Tporpammusbriii maker CentBoX BbIMonHsET MaremMarnyeckoe MOAETMpOBaHUE KoJeOaHWW 3MaHUS Kak
JUHEWHOHN KoJleOaTeIbHOW CUCTEMBI C OJHON CTEMEHbI0 CBOOOBI C COCPENOTOUEHHOM MAcCOi, MMEIOIIEH
peanbHble JAUHAMUYECKHE NapaMmeTpbl (4acTOTy COOCTBEHHBIX KojeOaHUl W JorapupMUUecKui
JNEKPEMEHT KOJIe0aHU), MOTYyYEHHbIE SKCIIEPUMEHTAIBHO ISl TAaHHOTO 37aHUS.

B pesynbrare AMHaMHYECKOTO AaHAIM3a BBIYMCIACTCS MAKCMMAJIbHAS aMIUIMTyAa MEPEMENICHUH Bepxa
00BEKTa OTHOCUTEIBHO OCHOBAHUS, M CTPOUTCS TIpaduK NEpEeMElIeHHs] Bepxa OOBbEKTa OTHOCUTEIBHO
OCHOBAaHHWS.

HpHMep OLCHKN MAaKCHMAJIbHO BO3MOXHBIX aMIUIUTYO nepeMemeHHﬁ BCpXa 3AaHUs OTHOCHUTCIBHO
OCHOBaHUA IIPHU 3EMIICTPACCHUHN NMHTCHCHUBHOCTBIO O 0an10B MOKa3aH Ha ClIcaAyromeM CJ'I&IZI[C.



Kak cienyer u3 pUCYHKOB, MOXKHO OKHMJIaTh, YTO MaKCHMaJIbHAs aMILUIMTY/Aa IIEPEMEIICHUI BepXa 31aHus
Kazapmbl HHB.Nel23 OTHOCHTEIHLHO OCHOBAaHHUS IPU 3EMJIETPSCEHHH HHTEHCHBHOCTHIO 9 OallioB He
npeBbicuT — 110 ocu X - 18,197 mm (1,8 cm.), mo ocu Y - 20,569 mm (2,05 cm).

[F Centgox

JIMHEMHUECHHRA BHANME CENCMAYBCKOrD BOZABHCTEHA HA SAHHE C MCTIDBS0EEHHEM 3KCTEPHIMEHTAEHEK AHHEMHHECKHY NENaMETPOE

Ofcnenyeros
FOaHKE

CoBCTEEHHEIE
POPMEl KONeSaHKi
i

BXOOHBE OAHHBE
BBEAUTE SKCNEpMMEHTANEHLIE
OMHEMUHECKME NEPEMETRE S08HKA
COBCTBEHHAR YACTOTA NOrEPHMUHECKUE
(0,10-200 Fuy nekperedT (0.001-6.4)

aatpoTHocTe = 18,4

nepHod konedanmi = 0,292 ¢

BriSipaqa aKCcensporparMa 3eMNe TRACEHHA @
. HeteHiokska, Avypcran o6, [Pocoua), 16.03.2011 .
[nyBuna ouara 20 k. Marsimyaa 6.0, TopuzoHTansHo, 'WE.
Koopaunare: 56.59°M, 121 54°E.

[B centgox

[IMHAMUMECK T SHBIM3 CEHCMUIBCK T BOSAENCTE H3 SIAHUE C HCMDNB308EHHEM SKCNED

Ogcnenyevoe
2OEHMHE

CoBCTBEHHEE
HORME KONEEEHM
i

BXOOHHE NAHHBE
EeenuTe aKCnepuMeHTansHeE
JOHUHEMHYEBCKKHE NAPAaMETREl ZABHWA]
COSCTEEHHAA YacTaTa NorapUhMAHECKHE
(0.10-200Tw) aekpereHT (0,0071-6.4)

4 0153
nepHon konedanui = 0,291 anfpaTHoCTE = 23,1

EifpaHa akceneporpatra 3eMneTpaceHuUs

& Here-Hiatska, Amypokan ofin. (Poccua), 16.03.2017 r

T nyfiia oara 20 ra. Marniryna 511 ToprsonTansHo, SN
FoopamHare: 56.59°N, 121.54°E.

BbIGepHTE UHTEHCUEHOCTE B Gannax, B 71 8 9 BtIEepKTE MHTEHCMEHOCTE B BaAnax. 6 8 ]

EblﬁEpMTE HOTMETETE GKCEABPOrpaMMy 2eMNeTRACEHHA Bb\ﬁEpMTE W OTHETETE GKCENEPOrpaMMy SEMASTRACEHKWA:

Buitiop | o | MecTo ‘ Peruon ‘ Tonuok ‘ Bewrop = Etitiop | Moo | MecTo | Pervon | Tonuork. | Eekrop = PE3UNbTAT IMHAMUYECKOTO AHAMMIA
013 1990 r Crmer e % PE3YNMbTAT IMHAMWUHECKOr O AHANA3A 113 190 r Crrae soven R % il
14 1390 v Curar ApMeHMA  TA3BHEN Y TpH ELIBPEHHOM THNE SEMASTPACEHWA C HHTEHCUEHOCTEH 9 14 1930 r. Crvmar, Apverua  rAseHei Y MK BEIEPEHHEM THNE 3BMABTRACEHMA © HHTEHCHEHOCTER 9
[J15 1391 Paua Tpyaus rNaBHER ® BAMN0E NPpW COSCTEEHHOM UACTOTE KoneSaHui saaHua 3,42 My [J15 1931 Pava Tpyaua rnasHeIA X GEMNOE MK COGCTBEHHOR UACTOTE KONEGaHMA 30aHMA 3.44 Ty
116 1991 Pawa T pyaua rnaBHe Y W NOraprcMHUECkOM JEKPEMEHTE KONREBaHMIA 30aHKMA 0,209 [116 19391 Paua Ipyausa rNaBHsI Y 1 NOrepUGMAYECKOM OEKPEMEHTE KanedaHmi zaaHms 0,159
117 1999 . Mawmr Tupuna R— W MEKCMMANBHOE MIpW30HTANEHOE NEREMEWLEHHE BEPXE 3AaHMA 117 1999 r. Hemr Tupuns —— W MERCUMANBHOE MPW30HTANEHOE NEPEMEWLEHWE BEHXE 30aHMA
Cl1 1399 r.Mawam g — . v OTHOCWUTENEHO OCHOBEHHA COCTEBMT 18 1989 r Hawwr T N v OTHOCMTENEHD OCHOBEHHA COCTABHT
[J19 1993 r Owoaaxke Typuma rNEEHBIA X Lae= 18,197 MM 019 1999 r [wosaske Typuma TAEEHSI X Liare= 20,569 MM
[J20 1939 r. Ooamre Typuma FNEEHEIA Y [120 1999 r. Owaaxe Tupuma FNaEHEIA 7
021 2003 r Gam Wpan rAaEHER X MW ceona npaeun CM 20.13330 2016 "Harpysku u sosneicTems 21 2003 r Bam Wpan rnagHsifi X W3 ceoaa npaswn O 20.1%330.2016 "Harpyzki M B0saeicTens
[J2z 2003 r Bam Wpan FnaBHBIA 7 "0AA 3AEMEHTOE KOHCTPUKUME S03HHE M CODPYMEHME, [2z2 203 r Bam Wpan FA3BHbIG 57 “IlAA 3NEMEHTOE KOHCTPYRLMA 308HMIA M COOPYKEHMH,
022 2003 Mpuvopee EeeEiE p— w MPEAEEHEIE NEREMELIEHHA KOTOPEIK HE OrOBOPEHE! HACTOAWMM 123 2003 Mpuwiopee o e— x| NPEAEnbHEIE MEDEMEWEHHA KOTO PR HE OrOBOPEHEI HACTOALIMM
= E W APYrUMI HOPMATHEHBINMA Q0K YMEHTEMMA, FOPH3OHTANEHEIE 3 E W APYTHMIA HOPMATHEHBIMA A0KYMEHTEMH, TOPHSOHTANEHEIE

Cl2¢ 2003 Momeogee sz — L NEPEMELLEHAR OT NOCTOAHHBIX, AAMTELHbIX W KDATKOBDEMEHHBIX ISIETN 23 RS Booze) iasri i MEPEMELIEHIAA 0T NOCTOAHHEIX, ANMTENEHBIX M KRATKOBDEMEHHBIX
% 200 o YoreHokka  Pocous loerb X Harpy30k He QoN#HE NpeBsIuaTE 1/75 BeineTa KoHcomm, ™ [125 2011 e YemeHioesa  Pocowa (HELHELE) A HAFYS0K HE A0TkHb! MPEBBILETS 1475 BbINeTa KOHEOM™
[J26 201 & YoreHokwa PocouA rnaBHe Y 26 2011 ¢ MemeHorka  Pocoua rnasHeI Y
[127 2011 r.Crosopoauro  Poccia rABBHEI ® BEIMMCAMTE: | 12300 | /75 = [J37 2011 r Crosopaguro  Pooous rnagHsi ® BHUMCAMTE: | 12300 | 478 = 164

28 2011 . Ckosoponuio  PocowA AEBHEI Y [J28 2011 r. Cresopoawdo  Poccua FNEEHbIA Y

p

BenonHiTe aHans MoK a3aTs FRAMMKH B AHHEMHKE

OTu 3HaueHus B 8 pa3 MeEHbIIE MPeNebHO JOMYyCTHUMbBIX MPOTHOOB M MEpEeMELICHUI 3/1aHus, KOTOphIe
pernamentupoBans! mpaBuiaamu CIT 20.13330.2016 .

Cornacuo npasuiam CIT 20.13330.2016 , BepTUKanbHbIE U TOPHU3OHTAIBHBIE MPOTUOBI U IEPEMEIIICHUS OT
MIOCTOSIHHBIX, JUTUTEIFHBIX M KPATKOBPEMEHHBIX HArPy30K HE JOJDKHBI MPEeBhImIaTh 1/75 BIIeTa KOHCONH.
JIJIs TaHHOTO 3/IaHUS MPEISIbHO JONMyCTUMAs aMILUTATY/Ia TIepeMeIeHui ero Bepxa, cocrapistomas 1/75
ot ero BeIcoTHI (12300 MMm), paBHa 164 MM.

Takum o00pa3oMm, OLEHKa CEMCMOCTOMKOCTM 3[aHUsl I0Ka3aja, YTO JAaHHOE 3[aHUE BBIICPKUT
3eMJICTPSICCHHE MHTEHCHUBHOCTHIO 9 0aiioB THMA 3€MIIETPSCEHUS, KOTOPOE MOXET CIYyYUTHCS B JTaHHOM
pETHoHE, MPHU YCIOBUH COOIONEHUS MPH CTPOUTEIHCTBE TPEOOBAHMI MPOEKTa U HOPM MPOCKTUPOBAHUS
IO CTPOUTEIBCTBY B CeiicMUUeCcKuX pailonax Ha 1955 ro.

T —

D NaHHeIE. 2arpykeHHEe B kaHan |1X D DanHele, 2arpyxerHee B kanan |17




OnpeneieHne XapakKTEePUCTHK COCTOSHNSA pyHaaMeHTa npu aHaause (hopM KoJed0aHuii

W3 nayuynoii crarbm CaBuna C.H., m.T.H, mpodeccopa u ap. «AHaIU3 KOHEYHO-JICMEHTHOW MOJIENM 3JaHHi, MOBPEXKIEHHBIX B PE3yJbTaTe
Ype3BBIYAMHBIX CHUTYallUil» ONMyONMKOBaHHOW B «BecTHHke rpakpaHckux urHxeHepoB,2019,Ne2(73)», m3BectHO ciemyromee: «Omnpenensiomniee
BIIUSHYE HA 3HAYEHUE COOCTBEHHOM YacTOTHI KOJIEOAHUH IO MIEPBOMY TOHY OKa3bIBaeT CTEINEHb MOJATINBOCTY IPYHTOB OCHOBaHUs. Ha ocHOBaHMH
0OJBIIOTO KOJMYECTBA WCCICIOBAHUIM HaMU OblIa TPUHSATA MPEeiIbHAs BEIHYNHA OTHOCUTEIHHON TOJATIUBOCTH B YPOBHE (DyHIAMEHTA, PaBHAS
10%. Ectp mpenmoiiodkeHHE, YTO O 3TOTO YPOBHS TOJATIMBOCTA HET CMBIC/IA YYUTHIBATH €€ BIMSHUAE HA 3HAYCHHWE COOCTBEHHOW YacTOTHI
KoJIe0aHUil 10 IEPBOMY TOHY...)».

To ecTb, ecjiu OTHOCHTEIbHbIE MepeMelieHHs1 (PyHIaAMEHTa NpH KoJiedaHusIX cocTaBasaiOT 0osee 10 %0, To dyHaaMeHT 3alemM/ieH He
AOCTATOYHO HKECTKO.

OTHOCHUTENbHOE TepeMelleHre (QyHAaMEHTa ONpeNessIIoT IO 3HAUYCHHI0O COOCTBEHHOH (OpMBI KolleOaHU TEepBOrO TOHAa HA OTMETKE,
COOTBETCTBYIOIIEH BEpXHEMY YPOBHIO (PyHAaMEHTA .

Hwxe npuBeneH npumep, o pe3yabTaTaM MUKPOJUHAMHYCCKUX WCTIBITAHUHA 3[aHUS Ka3apMbl, PacloiokeHHoi B MockoBckoi oOmactu. B okHe
MOJMOJYJIS aHaM3a JAHHBIX MOJYJs aHanu3a 0a3bl JNAaHHBIX BHUJHO YTO 3HAYCHHUE OTHOCUTEIHHOW aMIUIMTYMBI TMEPEeMEIICHUH Ha YPOBHE
¢yanamenTa paBao 0,23. DTo 03HayaeT, YTO aMILTUTYAA NIepeMelieHnil pyHaaMenTa coctapiseT 23 % OTHOCUTEIbHO MaKCHMAIbHON aMILTUTYIbI
MepeMeNIeHUH 31aHusI Ha JPYTUX BHICOTHBIX YPOBHSIX.

B cBsi3M ¢ HaIMYMEM OTHOCHTENBHBIX MepeMelleHuil GpyHaaMenTa npu konedbanusx (6onee 10%) pekoMeHayeTcsl Ha TaKUX OOBEKTaX MPOBECTH
KOMILJIEKC MEPOIIPHUATHIA 10 00CIeI0BaHUIO TPYHTOB OCHOBaHMA U QyHIameHTa 3aanus, B coorBerctBun ¢ CHull, CII u npyrumMu HOpMaTUBHBIMH
JOKYMEHTaMH, B COCTaBE KallUTAILHOTO PEMOHTA.
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IIpuMepsbl onpenegeHuss IMHAMAYECKHX MapaMeTPOB

00bEKTOB 1 MUKPOJAUHAMHUYECCKUX UCIIBLITAHUH
AIIMJIK «Crpeaa-ID»
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MukpoayHaMHuYecKHe HCHbITAHUS Bal)Vﬁe)I(OM

OmpeneneHre AUHAMHUYECKAX IMApPaMETPOB OOBEKTOB METOIOM CBOOOTHBIX KOJCOAHWI HCIIOIB3yeTCs
3apy0eiKOM.

U3 craren R. Karami-Mohammadi, M. Mirtaheri, M. Salkhordeh and M. A. Hariri-Ardebili «Vibration
Anatomy and Damage Detection in Power Transmission Towers with Limited Sensorsy, 2020r.
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KDaTKOG OIMMCAHHNC PE3YIbTATOB MUKPOAWMHAMHNYCCKUX HUCIBLITAHUM

VY 3panust K/JI1 wHB.Ne4 OTKIMKH M CTIEKTPHI CUTHAJIOB UMEIOT CIIEAYIONINE TPU3HAKH .

- CUTHaJIbl JATYUKOB, KOTOPLIC HAXOAATCA pAA0OM B OHHOP'I TOYKEC I/ISMCpeHI/Iﬁ 1 UMCIOT OITUHAKOBOC HAIIPABJICHUE, CXOKHU MCKIY coboit

1 UMCIOT CXOXKYI0 NOJAPHOCTD

- IMOCJICAOBATCIIbHBIC OTKJIMKU ITOXOKHW APYT Ha Apyra

- IPUCYTCTBYET KOJIeOATENbHBINA XapaKTep Y OOJNBIIMHCTBA OTKIMKOB

- KaK cieayer u3 rpaduKoB CICKTPOB y O0CIENIyeMOro 3/aHus Ha OKUIaeMOH COOCTBEHHOW 4acToTe nepBoi (hopMbl KojeOaHui
3nanus (< 5,95 I'm), ansg HampaBieHUs KoyieOaHW BAOJNb ocd X M BIOJNb OCH Y, B IOJOCE YacTOT, COACPKAIIYIO JOKAJIbHBIN

MAaKCHUMYM CIICKTpPa CUTHaJIa, ICHO BbIPAKCHBI CIICKTPAJIbHBIC ITUKU.

Takol BUJ CHUTHAJIOB U CIIEKTPOB CUTHAJIOB CBHJETEIBCTBYET O TOM, YTO NMPH YAAPHBIX BO3ACHCTBHAX B 3[JaHUW BO30YKIAIOTCS
NPEUMYIIECTBEHHO CBOOOTHBIE KOJIEOaHMUs, YTO MPHUCYIIE 3MAHHUSIM C YMEPEHHBIM (QU3MUECKIUM U3HOCOM.

VYBenuueHue mepuoja COOCTBEHHBIX KoyieOaHWi WCIpaBHBIX 3aaHui coctaBwio 43,03%, cuiabHas CTENCHb IOBPEKICHHUS.
YcTaHOBJICHHAS KaTErOpUS TEXHUYECKOTO COCTOSHMS 3JaHHUs, MO PEe3yJIbTaTaM MHKPOIMHAMUYECKUX MCIBITAHUN — OrpaHUYEeHHO-

paboTocmnocobHoe.
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KDaTKOG OIMMCAHHNC PE3YIbTATOB MUKPOAWMHAMHNYCCKUX HUCIBLITAHUM

Yy 3AaHUA YIIpaBJICHUA MHB.Ne2 OTKIIMKH U CIEKTPBI CHTHAJIOB UMCIOT CICAYIOIME IPU3HAKH.

- Pa3IUYAIOTCS CUTHAJBI JATYMKOB, KOTOPBHIE HAXOJIATCSA PSIOM B OJHOM TOUKE HM3MEPEHMM W HMEIOT OJUHAKOBOE HAINpaBlICHUE
(HEKOTOpBIE CUTHAJIBI UMCIOT Pa3HYIO MOJIIPHOCTS );

- MOCJICJIOBATEIbHBIE OTKIMKHU OTINYAIOTCS APYT OT APYyra (B TOM YHUCIIE MOSIPHOCTHIO)

-OTCYTCTBYET KOJIeOATESIIbHBIN XapaKTep Y OONBIIUHCTBA OTKIIMKOB

- KaK cieayer u3 rpaduKoB CICKTPOB y O0CIENIyeMOro 3/aHus Ha OKUIaeMOH COOCTBEHHOW 4acToTe nepBoi (hopMbl KojeOaHui
3nanus (< 5,95 '), mis HampaBieHus KoJieOaHW BIOAL OCH X, B TOJOCE YACTOT, COACPIKAIIYIO0 JOKATbHBIA MaKCUMYM CIIEKTpa
CUTHAJIa, HE COBCEM SICHO BHIPA)KCHBI CIICKTPAJILHBIC THKH.

Takoif BUJ CHUTHAJIOB U CIIEKTPOB CHUTHAJIOB CBHICTEIBCTBYET O TOM, YTO NPH YAAPHBIX BO3ACHCTBHAX B 3JaHUH BO30YKIAIOTCS
NPEUMYIICCTBEHHO CIy4YaliHble BBIHYXKICHHbIE KoJeOaHWMsA, a He CBOOOAHBIC KoyieOaHUs, W CBOOOIHBIC KOJEOaHUs B IIOJIOCE
0KHJJAeMOM YaCTOThI COOCTBEHHBIX KOJICOAHUI MaJIbl, YTO MPUCYIIE 3AaHUSIM C OOJNBIIUM (PU3NICCKUM U3HOCOM.

VYBenuueHue mepuoja COOCTBEHHBIX KOJIGOAHMM WCHPaBHBIX 37aHUil coctaBmwio 63,81%, Tsokenas cTeneHb MOBPEKICHHUS.
YcTaHOBICHHAS KATETOPHs TEXHUYECKOT'O COCTOSIHUS 37aHus, TI0 PEe3y/IbTaTaM MUKPOAMHAMUYCCKUX UCTIBITAHUM — aBAPHITHOE.
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KD&TKOC OIMCAaHUE PE3YILTaTOB MUKPOJMHAMUYCCKUX MCIIBITAHUMI

V 31aHus KUJIOTO JOMa OTKJIMKHU U CIICKTPBI CUTHAJIOB UMCIOT CJICAYIOIINE NIPU3HAKHU .

- pasii4yaroTCd CUTHaJIbl JAaTYUMKOB, KOTOPBIC HaAXOAATCA pPAAOM B OITHOU TOYKE I/I3MepeHHﬁ U UMCIOT OAMHAKOBOC HAIIPaBJICHUC

(HEKOTOpBIE CUTHAIBI UMEIOT Pa3HYIO MOJISIPHOCTD);

- [I0CJIEIOBATENIbHBIE OTKJIMKH OTJIMYAIOTCS APYT OT Apyra (B TOM YHUCIIE MOJIIPHOCTHIO)

-OTCYTCTBYET K0je0aTeIbHbIN XapakTep y OOIBIIMHCTBA OTKIUKOB

- KaK ciexyeT u3 rpaduKoOB CHEKTPOB y 00CIemxyeMoro 3JaHus Ha OKHIAaeMOl COOCTBEHHOW yacToTe mepBoi (opMbl KojeOaHUit
snanus (< 4,35 T'm), ans HampaBieHHus KoneOaHud Baosib oc X M BAONB OCH Y, B TOJOCE YacCTOT, COJEPXKAIIYIO JIOKATbHBIN
MaKCUMYM CIIEKTPa CHTHAJIa, HE COBCEM SICHO BBIPKEHBI CIIEKTPAIbHBIC TTHKH.

Takoif Bua CHUTHAJIOB M CIIEKTPOB CHTHAIOB CBHUAETEIBCTBYET O TOM, YTO IPH YAAPHBIX BO3ACHCTBHAX B 3MaHHU BO30YKIAIOTCS
MIPENMYIIECTBEHHO CITydaifHble BBIHYXXICHHBIE KoJjeOaHus, a He CBOOOIHBIE KOJeOaHWs, W CBOOOAHBIE KOJIEOaHWS B TIOJIOCE
OKHJ]AeMOH YaCTOTHI COOCTBEHHBIX KOJIEOAHUI MaJIbl, YTO MPUCYIIE 3AAHUAM C OONBIITNM (PH3NIECKUM U3HOCOM.

VYBenuuenue mepuona COOCTBEHHBIX KOJICOAaHWI WCIpPaBHBIX 370aHWN coctaBwio 68,5%, Tsokenas cremeHb MOBPEKICHUS.
YcraHOBIICHHAS KaTETOPUs TEXHUYECKOTO COCTOSHHMS 3/IaHMs, IO pe3yIbTaTaM MUKPOJHHAMUYECKUX HCIIBITAHUI — aBapUifHOE.




TamOoBcKas 00J1aCTh
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KDaTKOG OIMMCAHHNC PE3YIbTATOB MUKPOAWMHAMHNYCCKUX HUCIBLITAHUM

Yy 31aHUA Ka3apMbl rHB.Ne123 OTKIHKH U CHEKTPHI CUTHAJIOB UMCIOT CICAYIOIME IPU3HAKU.

- CUTHAJIBI JATYMKOB, KOTOPBIC HAXOJATCS PAIOM B OJTHOM TOYKE M3MEPEHHUI M UMEIOT OJIMHAKOBOC HATIPABIICHHUE, PA3IMYAOTCS MEKIY
€000 ¥ UMEIOT CXOXKYIO MOJIIPHOCTh

- MOCJIC/IOBATEIIbHBIC OTKIMKHU OTIIMYAOTCS APYT OT ApYyra

- KoJIeOaTeNbHBIN XapaKTep MPUCYTCTBYET HE Y BCEX OTKIMKOB

- KaK cieayer u3 rpaduKoB CICKTPOB y O0CIENIyeMOro 3/aHus Ha OKUIaeMOH COOCTBEHHOW 4acToTe nepBoi (hopMbl KojeOaHui
3nanus (< 5,95 I'm), ansg HampaBieHUs KoyieOaHW BAOJNb ocd X M BIOJNb OCH Y, B IOJOCE YacTOT, COACPKAIIYIO JOKAJIbHBIN
MaKCHMYM CIIEKTpa CUTHAJIA, ICHO BhIPAXKCHBI CIICKTPAIbHBIC ITHKH.

Tako#l BUJ CHTHAJIOB U CIEKTPOB CHUTHAJIOB CBUJACTEIBCTBYET O TOM, UTO MPH YJIAPHBIX BO3JICHCTBUSAX B 3JaHUM BO30YXKIAIOTCS
MPEUMYIIECTBEHHO CBOOOIHBIC KOJICOAHUS, YTO MPUCYIIE 3IaHUSAM C YMEPEHHBIM (PU3NUCCKUM H3HOCOM.

VYBenuueHue mepuoja COOCTBEHHBIX KOJICOaHW WCIPaBHBIX 3JaHUN cocTaBwio 42,66%, cuiabHas CTENCHb IOBPEKICHHUS.

YcraHoBneHHas KaTeropusis TCXHHUYCCKOro COCTOAHHA 3AaHHA, 110 PE3yjIbTaTaM MHUKPOAMHAMHUYCCKUX UCHBITAHUNA — OIrpaHUYCHHO-
paboTocmnocobHoe.



dDo10 nedekToB HECYIMX KOHCTPYKIMNA 31aHusd KazapMbl HHB.Ne123, 3 31., 1955 r.i1., n.CtenHou,
HUpkvyrckas 00J1.




OleHKA celicMOCTOMKOCTH 31anus kazapMmbl HHB.Ne123 (3 51.), 1955 1., n.CTenHoii,
HNpkvrckasa 00.1.

B cBs3u ¢ TeM, 4TO OOBEKT HAXOJHUTCSA B CEHCMHYECKOM pailoHe, JONOJHUTEIBHO MPOBEIEHA OLEHKAa CEHCMOCTOMKOCTH
3MaHus Ka3apMbl HHB.Ne123.

s mpuMepa 1o MOJIETUPOBAHKIO KOJIEOAHUM 3/1aHUs B3ATa MUHUMAJIBHO MOJTy4YEHHAss COOCTBEHHAs YacTOTa MO OCU X —
3,42 't (110) ¥ TIONTyYEHHOE 3HAYCHHE JIOTaPH(PMHUIECKOTO JIEKpEeMEHTa KojieOaHuii K TanHoi cobcTBeHHOM acTote — 0,209
(o ocu X) .

Kak cnemyer u3 pucyHKa Ha 3TOM ciaiie, MO)KHO OXKUAaTh, YTO MaKCUMallbHasl aMIUIMTYJa MEPEMEIICHUI BepXa 31aHMs
OTHOCHUTEJIBHO OCHOBaHHS IPH 3EMIICTPSICCHUU MHTEHCHBHOCTHIO 9 GayuioB He mpesbicuT 1o ocu X - 18,197 mm (1,8 cm.).
J10 3HaueHue B 9 pa3 MEHbIIE MPEACIbHO JOMYCTHMOW aMILIUTY/Ibl IEPEMEIICHU ero Bepxa, coctasistomiei 1/75 ot ero
BbIcOTHI (12300 MMm), paBHOit 164 MM.

OneHka CeliCMOCTOMKOCTH 3/1aHMA II0Ka3aja, YTO JAHHOE 3AaHUE BBIAEPKHUT 3eMIIETPICEHHE MHTCHCHUBHOCTHIO 9 0ayuioB
TUMA 3EMIJIETPSICEHHS, KOTOPOE MOMKET CIYYHUTHCS B JAaHHOM DETHOHE, NpPU YCIOBUH COONIOACHUS TPH CTPOUTEIHCTBE
kazapMbl nHB.Nel123 TpeGoBaHUil MpOeKTa ¥ HOPM MPOEKTHPOBAHUS 1O CTPOUTEIBCTBY B CEHCMUYECKUX paiioHax Ha 1955
TOII.
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Mpsrseuarsie K rpadumant

KDaTKOG OIMMCAHHNC PE3YIbTATOB MUKPOAWMHAMHNYCCKUX HUCIBLITAHUM

V 3nanmns mrada ¢ KIIT (naB.Ne9,10) OTKIMKY U CIICKTPBI CUTHAJIOB HMEIOT CIISIYIOIINE MTPU3HAKH:

- CUTHaJIbl JATYUKOB, KOTOPBIC HAXOAATCA PAAOM B OI[HOf/i TOYKEC I/ISMCpeHI/Iﬁ 1 UMCIOT OIUHAKOBOC HAMPABJICHUC, PA3JIMYAaAlOTCA MCKAY

cO0OH M UMEIOT CXOKYIO OJSIPHOCTD

- MOCJICAOBATCIIbHBIC OTKIIMKU OTJINYAOTCA APYT OT Apyra

- KoaeOaTeabHbIH XapaKTep NPpUCYTCTBYCT HE Y BCCX OTKIIMKOB

- KaK cieayer u3 rpaduKoB CICKTPOB y O0CIENIyeMOro 3/aHus Ha OKUIaeMOH COOCTBEHHOW 4acToTe nepBoi (hopMbl KojeOaHui
3nanus (< 5,95 I'm), ansg HampaBieHUs KoyieOaHW BAOJNb ocd X M BIOJNb OCH Y, B IOJOCE YacTOT, COACPKAIIYIO JOKAJIbHBIN

MAaKCHUMYM CIICKTpPa CUTHaJIa, ICHO BbIPAKCHBI CIICKTPAJIbHBIC ITUKU.

Takol BUJ CHUTHAJIOB U CIIEKTPOB CUTHAJIOB CBHJETEIBCTBYET O TOM, YTO NMPH YAAPHBIX BO3ACHCTBHAX B 3[JaHUW BO30YKIAIOTCS
NPEUMYIIECTBEHHO CBOOOTHBIE KOJIEOaHMUs, YTO MPHUCYIIE 3MAHHUSIM C YMEPEHHBIM (QU3MUECKIUM U3HOCOM.

MakcuManbHOE YBEIMYCHUE IIepHOAa COOCTBEHHBIX KOJeOaHWH UCHpaBHBIX 3aaHuil coctaBwio 46,0%, cuibHas CTEICHb

MIOBPEXKICHHUS.

YcraHnoBlIeHHAS KaTeropusis TCXHHUYCCKOro COCTOAHHA 3AaHHA, 110 PE3yjIbTaTaM MHUKPOAMHAMHUYCCKUX HUCIBITAaHUM — OIrpaHUYCHHO-

paboTocmnocobHoe.
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Mpurenarmse K rpadukam Mpumesase K rpaguKam

KDaTKOC OIMHMCAHHUEC PE3YIBTATOB MUKPOANHAMMNYCCKHUX WCIBITAHUM

VY 3nanus mrada YAD nHB.Ne323 OTKIMKH M CIIEKTPhHI CUTHAJIOB UMEIOT CIIEAYIOIINE TPH3HAKH:

- CUTHAJIBI JTATYMKOB, KOTOPBIC HAXOJATCS PSJIOM B OJTHONM TOUKE U3MEPEHHI U UMEIOT OJMHAKOBOE HAIPaBJICHUE, CXOKH MEXY CO00i
Y UMEIOT OJIMHAKOBYIO MOJISIPHOCTh

- TIOCJIEIOBATENILHBIE OTKJIMKU OTIIMYAIOTCS JPYT OT Jpyra

- KoJie0aTeNbHbIN XapaKkTep OTCYTCTBYET Y OOJBITHHCTBA OTKIMKOB

- Kak cieayer u3 rpaduKOB CIEKTPOB Y 00CJIEIyeMOIo 3[aHHs Ha OXKUIAAeMOW COOCTBEHHOW 4acToTe NepBod (OpMbI KojeOaHUi
smanus (< 8,93 I'm), ans HanpaBieHHUS KoyieOaHWM BAOJNb ocd X M BIOJIb OCH Y, B IOJIOCE YAacTOT, COACPIKAIIYHO JOKaJbHBIN
MaKCHMYM CIIEKTpa CUT'HaJa, OTCYTCTBYIOT SIBHO BBIPaXKCHHBIC CIIEKTPAJIbHBIC ITUKH.

Takoit BuJ CHTHAJIOB M CIEKTPOB CHUTHAJIOB CBUACTEILCTBYET O TOM, YTO NPH YIAPHBIX BO3ACHCTBHUSIX B 3JaHUM BO30Y)KIAIOTCS
MPEUMYIIIECTBEHHO HE CBOOOJHBIC KoJieOaHMs, a CllydaliHble BBIHYKICHHBIC, YTO MPHUCYILE 3AaHUAM C OOJbIIUM (DHU3HMUESCKUM
M3HOCOM, a TaK K€ BbI3BAHO KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH OOBEKTA: JEPEBSHHBIC MEPEKPHITHS W OaIKH MPEANOIOKUTEIBHO BO
B3aMMO/ICHCTBUY C HECYIIIMH CTEHAMH He 00eCTIeYMBaIOT HEOOXOAMMYIO TPOCTPAHCTBEHHYIO KECTKOCTb.

MakcuMalbHOE YBEIMUYEHHE IepHoJa COOCTBEHHBIX KOJICOAHMH HCHpPABHBIX 37aHMi cocTaBuio 76,87 %, Tsbkenas CTemneHb
TTOBPEXKACHHUS.

VcranoBiaeHHas KaTeropusa TEXHUYCCKOT0 COCTOSAHUA 3aHUA, 110 pE3yJibTaTaM MUKPOANHAMUYCCKUX HUCIIBITAHUHN — aBapHﬁHaﬂ.
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Mpsrseuarsie K rpadumant

KDaTKOG OIMMCAHHNC PE3YIbTATOB MUKPOAWMHAMHNYCCKUX HUCIBLITAHUM

V 3nanmns mrada ¢ KIIT (naB.Ne9,10) OTKIMKY U CIICKTPBI CUTHAJIOB HMEIOT CIISIYIOIINE MTPU3HAKH:

- CUTHaJIbl JATYUKOB, KOTOPBIC HAXOAATCA PAAOM B OI[HOf/i TOYKEC I/ISMCpeHI/Iﬁ 1 UMCIOT OIUHAKOBOC HAMPABJICHUC, PA3JIMYAaAlOTCA MCKAY

cO0OH M UMEIOT CXOKYIO OJSIPHOCTD

- MOCJICAOBATCIIbHBIC OTKIIMKU OTJINYAOTCA APYT OT Apyra

- KoaeOaTeabHbIH XapaKTep NPpUCYTCTBYCT HE Y BCCX OTKIIMKOB

- KaK cieayer u3 rpaduKoB CICKTPOB y O0CIENIyeMOro 3/aHus Ha OKUIaeMOH COOCTBEHHOW 4acToTe nepBoi (hopMbl KojeOaHui
3nanus (< 5,95 I'm), ansg HampaBieHUs KoyieOaHW BAOJNb ocd X M BIOJNb OCH Y, B IOJOCE YacTOT, COACPKAIIYIO JOKAJIbHBIN

MAaKCHUMYM CIICKTpPa CUTHaJIa, ICHO BbIPAKCHBI CIICKTPAJIbHBIC ITUKU.

Takol BUJ CHUTHAJIOB U CIIEKTPOB CUTHAJIOB CBHJETEIBCTBYET O TOM, YTO NMPH YAAPHBIX BO3ACHCTBHAX B 3[JaHUW BO30YKIAIOTCS
NPEUMYIIECTBEHHO CBOOOTHBIE KOJIEOaHMUs, YTO MPHUCYIIE 3MAHHUSIM C YMEPEHHBIM (QU3MUECKIUM U3HOCOM.

MakcuManbHOE YBEIMYCHUE IIepHOAa COOCTBEHHBIX KOJeOaHWH UCHpaBHBIX 3aaHuil coctaBwio 46,0%, cuibHas CTEICHb

MIOBPEXKICHHUS.

YcraHnoBlIeHHAS KaTeropusis TCXHHUYCCKOro COCTOAHHA 3AaHHA, 110 PE3yjIbTaTaM MHUKPOAMHAMHUYCCKUX HUCIBITAaHUM — OIrpaHUYCHHO-

paboTocmnocobHoe.
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MpHnevatie K rpaguKam: Mpumesatie K rpagukam

KDaTKOG OIMMCAHHNC PE3YIbTATOB MUKPOAWMHAMHNYCCKUX HUCIBLITAHUM

Yy 31aHUA Ka3apMbl uHB.Nel124 OTKIHKH U CHEKTPHI CUTHAJIOB UMCIOT CICAYIOIME IPU3HAKU.

- CHTHAJIBI IATYMKOB, KOTOPBIC HAXOSTCS PSAJIOM B OJHOM TOYKE M3MEPECHUN U UMCIOT OJMHAKOBOE HANpAaBJICHHUE, MEXIy COOOW He
OTJIUYAIOTCS U UMEIOT CXOXKYIO TIOJISIPHOCTh

- MOCJIC/IOBATEIIbHBIC OTKIMKHU OTIIMYAOTCS APYT OT ApYyra

- KoJieOaTeNbHBIN XapaKTep MPUCYTCTBYET Y OOJIBITUHCTBA OTKIIUKOB

- KaK cieayer u3 rpaduKoB CICKTPOB y O0CIENIyeMOro 3/aHus Ha OKUIaeMOH COOCTBEHHOW 4acToTe nepBoi (hopMbl KojeOaHui
3nanus (< 5,95 I'm), ansg HampaBieHUs KoyieOaHW BAOJNb ocd X M BIOJNb OCH Y, B IOJOCE YacTOT, COACPKAIIYIO JOKAJIbHBIN
MAaKCHUMYM CIICKTpPa CUTHaJIa, ICHO BbIPAKCHBI CIICKTPAJIbHBIC ITUKU.

Taxoi BU CHUTHAJIOB U CIEKTPOB CHUI'HAJIOB CBUACTCILCTBYCT O TOM, UTO IIPHU YAAapPHBIX BOSI[CﬁCTBHHX B 3JaHHUHU B036y)i<I[aIOTC$1
NPEUMYIIECTBEHHO CBOOOJHBIE KOJIEOaHNs, YTO MPHUCYIIE 3MAHUSIM C YMEPEHHBIM (PH3HYECKIM U3HOCOM.

CpenHee yBelaMueHHE TNEpUo/ia COOCTBEHHBIX KojeOaHUil ucnpaBHbIX 3aanuii coctaBmwio 36,00 %, cuinbHas CTENEHb MOBPEKICHHUS.

YcraHoBneHHas KaTeropusis TCXHHUYCCKOro COCTOAHHA 3AaHHA, 110 PE3yjIbTaTaM MHUKPOAMHAMHUYCCKUX UCHBITAHUNA — OIrpaHUYCHHO-
paboTocmnocobHoe.



X KOHCTPYKIHUN 31aHud KazapMbl HHB.Ne124 (3 31.), 1977 r.i.
MockoBckasi 00J1., I. KpacHo3HaMeHCK, B/T Ne23/1
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Pe3vabpTarhbl MUKPOIUHAMHUYECKUX HCIBITAHUN AJIMAHUCTPATHBHOIO 31aHusg HHB.Ne 1 (4 1T.),

Popntsl konebariai no 0CH !

150 &
2681y
14

Beicora. m
==]

-~

~

4 05 0 05
AMnnuTyas, oTH e

— | OH  — 2 TOM

1877 r.n., BopoHexckas 00.1., 1. BopoHex, B/r Ne32

15

14

13

12

n

Buicora. m
@

| TOM

P oprs xonedasat no oo Y

1
2201y

05 0 05
AMnauTyaa, oTH 8

2ToM

Ofvexr: AarsemcTparusHoe saarse we. Ni1. r. Boporex. yn Cryaermeckan, 36, o/r 32, 8/4 23326 [lareeu na necTrirsion nnowaare 4ro staxa Yaap noX ~
Larauepera 1301.21 124310

Hucno orcueros: 144

Yacrora seaaa 800 My v

1E-004

SE-005

) 1 2 3 4 5 5 7 8 39 10 1 12 13 14 15 16 17
Yacrora. My Duanason wactor

H Macurss | | Hioxma [Fu > [ 0.00 e o1 oumtpa, Tu [ 200.00 | (FolBepwima] _ Mol el &
Mpueacuarsie x rpadymant

O6uent AarswwicTparienoe saarme ure. NF1. . Bopores. un Crynerveckan. 36, o/r 32. o/u 23326, [laraw a necTrureiol nnowaaxe drostaxa Yaap oY ~
Dara wepers 13.01.21 125111

Yucno arcueroe: 144000

Yacrora secna 800 u v

85 10
Duanason vactor

— Macurraé [] Fvowma [fn> | 0.00 | Mparsessie wactare: punstpa, M [ 20000 | {FolBepwma] _ ol el S5



" Dfwext: Aamunuctpatueoe snanue wie. Ne1, r. Boporex, yn. Cryaenueckas, 36, 8/r 32, 8/4 23326, [laTwdxu Ha necTHusHoi nnowaake 4ro ataxa. Yaap no X P
Daravepema: 13.01.21 124310
Yuicno orcyeros: 144000
Uacrora seana: 800 %

1E-002

0E+000 *"“\%Wm '%||"‘*-—~—~
1X1E-002 I
26002 J
36002
56003
OE+000 .AWMWMMd WWM o s
2¢5E-003 ' |
AE-002
AE-002
1E-002
5E.003 I
306400 MMM’MMM WWWMM.’U\{,”WM
5E.003
AE-002
1E-002
gE.UwWMV:—M"’lj o i Xl N L [
4
AE-002 t
26002
58 6 62 64 6 68 70 72 74 7 78 8 8 8 8 8 90 R
Bpena, ¢
— Macura6 [T] [[0.00 | rparisassie wacrore: punetpa, Tu [ 446 | [l Tlzel™ o

MMpumeyaHie K rpadukam:

| Dwexr: Aamunucparuerioe sparve ure. Ni1, r. Boponex, yn. Cryaereckas, 36, /r 32, 8/4 23326, [laruikut Ha necTuHoi nnowaake drostaxa. YaapnoY A

Larauepems: 13.01.21 12:51:11

Yueno orcueros: 144000

Yacrora esona: 800 My v
2E-002

1E-002

1YDE+000 wwv‘ ”W -—vwww—w*—w—v~w-—'jfv\~w~—

-1E-002

-2E-002
2E-002

1E-002 ‘

Zog.4000 e ¥

-1E-002

1E-002 n

3/0E+000 —\r—vmwwwww L D o e o i o e o ey e e e

-1E-002

1E-002 )

1\
4Y0E4000 ~~mmnns s WNWMWMWW,-V\ANWW

-1E-002

100 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130
Bpems, ¢
— Macuras [T] [70,00 | rparssunbie acTore: eunstpa, Mu [ 4.46 | el Tlzel 4

MpumeyaHue K rpadukam

KD&TKOG OIMMCAHHUEC PE3YIBTATOB MUKPOANHAMHNYCCKUX WCHBITAHUM

Yy AJIMUHUCTPATUBHOI'O 3JaHUSA nHB.Nel OTKIIMKH U CIICKTPBI CUTHAJIOB UMECIOT CICAYIOIME IIPU3HAKM.

- CHUTHAJIBI JTATYUKOB, KOTOPHIE HAXOJSATCS PSAOM B OJHON TOYKE M3MEPEHWH W MMEIOT OJMHAKOBOE HAIpaBICHHE, MEXITYy cOO0H He

OTIINYAIOTCA U UMCIOT CXOXKYIO ITOJIAPHOCTD

- IMMOCJICA0OBATCIBHBIC OTKIIMKHU OTIIMYAIOTCA APYyT OT Apyra

- KoJiebaTeNbHBIN XapaKkTep MPUCYTCTBYET Y OONBITMHCTBA OTKJINKOB

- Kak cieayer u3 rpadukoB CICKTPOB y 00CICIyeMOro 3[aHHs Ha OKHIaeMOH COOCTBEHHOM uacToTe mepBoi (HOpMbI KojcOaHUM
snanus (< 4,46 T'm), nans HampaBlieHHs KoneOaHuWd Baosib oc X M BAOJNB OCH Y, B TOJOCE YacTOT, COJIEPKAIIYIO JIOKATbHBIN
MaKCHMYM CIIEKTpa CUTHAJA, SICHO BHIPAKEHBI CIIEKTPATIbHBIC TTHKH.

Takolf BUI CHUTHAJIOB W CIIEKTPOB CHTHAJIOB CBHICTEIHCTBYET O TOM, UTO NPH YAAPHBIX BO3ICHCTBUAX B 3JaHUU BO30YKTAFOTCS
MIPEUMYIIECTBEHHO CBOOOIHBIE KOJIEOAHUS, YTO IPUCYIIE 3MaHUAM C YMEPECHHBIM (QU3UUCCKUM H3HOCOM.

MakcuManbHOS YBEJIMUEHHE TIEepHOoJia COOCTBEHHBIX KOJICOaHWI HCIPaBHBIX 3maHuil coctaBmwio 58,54 %, cuibHas CTeneHb
nmoBpeXxJeHus. JlaHHOE yBENUYEHHE TIeproia COOCTBEHHBIX KOJICOAHWH TPEAMOIIOKUTEIBHO BBI3BAHO KOHCTPYKTHBHBIMH
0COOCHHOCTAMHU OOBEKTA: NEPEBSHHBIC MEPEKPBITHA W OANKH TPEANOIOKHUTEIBHO BO B3aUMOJICHUCTBHU C HECYINUMH CTCHAMH HE
00ecreynBaT HEOOXOIUMYIO MPOCTPAHCTBEHHYIO JKECTKOCTh, a TaK € HaJH4Yhe NPUCTPOMKH (u3 [12] - ABIAACH SKBUBAJICHTOM
MIPUCOETMHEHHON MAaCChI, TPUCTPOWKA 3HAYUTEITHHO CHUKAET COOCTBEHHYIO YaCTOTY KOJIeOAHHMI OCHOBHOTO 3/1aHU).

YcraHOBNIeHHasT KaTeTOPHsl TEXHUYECKOTO COCTOSHHMS 3/1aHMSA, 110 pe3yiIbTaTaM MHUKPOIMHAMHYECKHX HCIBITAHUH — OrpaHHYeHHO-
paboTocmocobHOe.
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