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Mpepgucnosune

Lienn, 0CHOBHbIE NPUHL UMbl 1 OCHOBHOW NOPAA0K NPoBeAeHUs paboT N0 MeXrocyaapcTBEHHOW cTaHAapTu-
3auuu yctaHossieHbl FOCT 1.0— 92 «MexrocygapcTBeHHas cuctema ctaHgaptusaunn. OCHOBHbIE MOIOXEHUA» U
OCT 1.2— 2009 «MexrocyaapcTBeHHasa cuctema ctaHgaptunsaunm. CtaHgapTbl MeXrocyapCcTBeHHbIe, NpaBn-
na. pekoMmeHgaumm no MexrocyfapcTBeHHON cTaHgapTusaumu. Mpasuna paspaboTku, NPUHATAA, NPUMEHEHNS,
O06HOB/IEHNA N OTMEHbI»

CBefleHunsa o cTaHgapTe

1 PASPABOTAH HayuHo-uccnenosartesibCKUM, MPOEKTHO-N3bICKaTe/IbCKUM U KOHCTPYKTOPCKO-TEXHO/OTU-
4eCKUM MHCTUTYTOM OCHOBaHWI 1 NOA3eMHbIX cOOpyxeHuii uM. H.M. MepcesaHoBa (HUMNOCH nm. H.M. lepcesa-
HoBa) OAO «HWUL, «CTpouTenLcTBo»

2 BHECEH TexHuyeckum KomMnteTom no ctaHgaptmsaunn TK465 «CTponTenscTtso»

3 MPUHAT MexrocyfapCTBeHHOW Hay4YHO-TEXHUYECKOW KOMUCCUEl No cTaHfapTu3aunn, TeXHMYeckomy
HOPMWPOBaHWIO N OLLeHKE COOTBETCTBUA B CTPOUTENbCTBE (MPUNoXeHne B k npotokony oT 4 uioHsa 2012 r. N° 40)

3a npuHATMe cTaHAapTa NporosocoBasm:

KpaTt*oe HanmeHoBaHue cTpaHbl Kopa cTpaHbl no MK CokpaljeHHOe HaMMeHOBaHMe HalMOHaNbHOK opraHa
no MK (MCO 3166) 004-97 (UWCO 3166) 004 -97 rocyflapcTBeHHO ynpaB/lieHWs CTPOUTENbCTBOM
AszepbaiigxaH AZ [ocyfapcTBEHHbIi KOMUTET rpafocTpouTenscTBa
N apXUTEKTypbI
ApmeHns ni MWHUCTEPCTBO TpafoCTPOUTENLCTBA
Knprusus KG loccTpoii
Mongosa KO MWHNCTEPCTBO CTPOUTENLCTBA U PETMOHANIBHOTO
passutusa
Poccus RU MWHNCTEPCTBO PErMoHanbHOro pasBUTKA
YkpanHa UA MWHNCTEPCTBO pPErvoHabHOro pasBuTus,

CTpouTenbCcTBa U XNUNNUWHO-KOMMYHaNbHOIo xo3faicTBa

4 Mpukasom defepanbHOro areHTCTBa NO TEXHWMYECKOMY PeryimpoBaHuio ¥ MeTposaiornm ot 9 Hosbps
2012 1. N° 706-CT MexrocyfapcTBeHHblli ctaHaapT TOCT 5686—2012 BBefeH B eiiCTBME B KAYeCTBE HaLMO-
HanbHOro ctaHgapTta Poccuiickoli ®degepauun ¢ 1uwona 2013 .

5 BBAMEH rOCT 5686—94

MHhopmauys 06 M3MEeHeHUsIX K HacTosIWemMy cTaHAapTy Ny6MKyeTCsl B @KerofgHoM MH(OPMaLVOHHOM
ykasaTese «HauunoHanbHble CTaHAaPThli». aTe KCT U3MEHEHUI M MONPaBOK— B eXXeMeCcsA4HOM UHopmaLm-
OHHOM yKa3aTtene «HaunoHa/bHble cCTaHA4apThl». B ciyyae nepecmoTpa (3amMeHbl) WM 0OTMEHbI HACTOALW, ero
cTaHpapTa COOTBETCTBYIO L ee yBeaoMeHne 6yaeT ony6/IMKOBaHO B @XXeMecsa4yHOM MHOpMaLMOHHOM yKa-
3aTene «HaumoHanbHble cTaHAapTbl». COOTBETCTBYIO W as MH(OPMaLWs, yBeOM/IEHNE U TEKCThl pasme-
LwakTca Takke BUH(pOPMaLMOHHON CucTEME 061 ero NoNb3oBaHNsA— Ha ohuLmanbHOM canTe degepanbHo-
ro areHTCTBa Mo TeXHUUYECKOMY peryivpoBaHunio ¥ MeTponorMm B ceTn MHTepHeT

©CTaHgapTtumcopm. 2014

B Poccuiickoilt ®egepaLlumn HacToAWMIA CTaHAAPT HE MOXET 6bITb MOJTHOCTLIO MM YACTUYHO BOCNPOU3Be-
[leH. TpaXu1poBaH 1 pacnpocTpaHeH B kauecTBe 0(hnLMabHOTo U3aaHna 6e3 paspelleHns degepanbHOro areHT-
CTBa N0 TEXHNYECKOMY perynpoBaHnio 1 MeTpoIorum
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M E X IO C Yy o AP CTDBEWHMH bl W C TAHOAPT

TPYHTbI

MeToAbl NONOBbLIX UCMbITAHUIA CBAsIMK

Soils. Field test methods by piles

[arta eBefgeHns — 2013—07—01

1 O6nactb NpuMeHeHus

HacTosuii cTaHfapT pacnpocTpaHseTcs Ha MeToAbl MOJIEBbIX UCMbITAHUI TPYHTOB CBAsiMU (HATYPHbLIMU,
3TaNOHHbIMY, CBasAMU-30HAAMM), NPOBOAUMbIX MPU MHXEHEPHBIX N3bICKAHUSX [/15 CTPOUTENBCTBA, a Takxe Ha
KOHTPO/IbHbIE UCMbITAHWS CBali NPU CTPOUTENLCTBE.

HacToswuit cTaHAapT He pacnpocTpaHsieTcs Ha HabyxaloLne 1 3aCoeHHbIe TPYHTbI NPU HE06X0AUMOCTU
WX NCCME0BAHNS C 3aMaynBaHNEM U HA FPYHTBI, COAEPXKaLlL e KpYNMHOO610MOYHbIE BKOUYeHUst 6onee 40 % no
Macce npu UCMbITaHUN UX 3TAIOHHBIMI CBAsMMW UV CBAssMU-30HAaMM (KDOME CNyyaeB X 3a/ieraHuns Nog HKHU-
MM KOHLAMU 3TNX CBaii), @ TAKXKE Ha UCMbITAHUS, UMUTUPYIOLLME CeiCMUYECKNE U IKCMTyaTalMOHHbIE AUHAMU-
yeckue BO3zeicTBuUS.

2 HopmaTuBHbIe CCbINKK

B HacTosfLem cTaHgapTe NCNoNb30BaHbl CCbINIKM Ha CnefyoLne MexrocyjapcTBeHHble CTaHAapThl.
FOCT 25358—82 'pyHTbI. MeToAbl NO/IEBOrO ONpeaeneHns temneparypbl
FOCT 30672—99 IpyHTbI. Monesble ncnbiTaHns. O6LLMe NoAoXeHUs

MpumedaHue — Mpy NOML30BAHNU HACTOALMM CTAHAAPTOM Lie/IECO06PA3HO MPOBEPUTL AENCTBUE CCbIOY-
HbIX CTAaHAAPTOB B WH(OPMALMOHHOW cuUcTeMe O6Lero Mnonb30BaHUs — Ha oduumanbHoMm caiiTe degepansHoro
areHTCTBa Mo TEXHUYECKOMY PETY/IMPOBAHMIO U METPOJIOTUM B CETU VIHTEPHET WK MO eXEerogHoMy WHGOPMauuOHHOMY
ykasartesnio «HauuoHanbHble cTaH4apTbl», KOTOPbLIA ONy6/MKOBaH MO COCTOSIHUIO Ha 1 siHBapsi Tekylero roga, u no
BbIMYCKaM €XeMeCsiYHOTro WH(OPMALMOHHOIO YykasaTens «HauuoHanbHble CTaH4apTbli» 3a Tekywuii rog. Ecnn
CCbI/IOYHbIV CTAHAAPT 3aMeHeH (M3MeHeH), TO NpW No/Ib30BaHUW HACTOSALMM CTAHLAPTOM cliefyeT pyKOBOACTBOBATLCS
3aMeHsIWMM (M3MEHEHHbIM) CTaHAApPTOM. EC/M CCbINOYHbIN CTaHAAapT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEeHUe, B KOTO-
pOM fjaHa CCbifika Ha Hero, NPUMeHsIETCA B YaCTU, He 3aTparuBaloLleil 3Ty CCbifKy.

3 TepMuUHbI N onpeaeneHus

B HacToseM cTaHAapTe NPUMEHEHbI ceayloLl e TEPMUHbI C COOTBETCTBYHOLW UMY onpefeneHnaMu:

3.1 HaTypHas cBas: O6blYHaA No MaTepuany, KOHCTPYKLMK 1 pa3mepy cBasi, NpuMeHsaemMas B CTPOUTeNb-
cTBe.

3.2 3TanoHHas cBas: 3abuBHasa MHBEHTapHasa MeTanamyeckas coctaBHas cBas gnameTpomM 114 mm.

3.3cBan-30HA: 3abuBHas MHBEHTapHaa MeTas/inyeckas coctaBHas ceasi guameTpom 127 MM C KOHUYec-
KM HaKOHEYHWUKOM U My TOl TpeHus.

M3gaHue ohuumnansHoe
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4 O6wme nonoxeHus

4.1 HacTtosiwuii ctaHgapT B cooTBeTcTBUM ¢ FOCT 30672 npeaycMaTpuBaeT cieayowme MetTobl NONEBbIX
ncnbITaHWIA TPYHTOB CBasAMU:

-ANHaMWYeCKOW HarpysKkoi;

- CTaTUYeCKUMN BAAB/NBAIOLNMU, BblAEPIUBAIOLW UMW U TOPU3OHTAIbHLIMU Harpy3kamu.

MpumeuvaHune — Mpn UCNLITAHUAX CBaii METOAOM, MCMOMb3YOWMWM MPUHLMNLI BOMHOBOKM Teopuu ygapa,
COMPOTWB/IEHUE TPYHTOB MOTPY)XEHUI0 CBau OLEHMBAIOT MO YC/IOBHO MIHOBEHHOMY KBa3UCTaTUHYECKOMY WX COMPOTMB-
neHuto.

4.2 MMoneBble UCMbITAHUS TPYHTOB CBassMU1, MPOBOAUMbIE NMPU MHXEHEPHbIX U3bICKAHNAX AN CTPOUTENbCTBA,
NpoBOASIT N0 NporpaMme, COOTBETCTBYIOLLEN TPEGOBAHNAM NPUMOXEHNUS A CYUYETOM NOJIOXEHU I COOTBETCTBYIO-
WMx dhegepanbHbiX, TEPPUTOPUASBHBIX M 0TPACIEBbIX HOPMATUBHbLIX OKYMEHTOB, C Lie/1bio NOSTyYEeHNS AaHHbIX,
HEeo06X0AMMbIX N8 060CHOBaHWUA BbIGOpa TMNa hyHAaMEHTOB, UX NapaMeTpoB U CNOCO6GOB yCTPOICTBA, B TOM
uucne:

- onpegeneHuns Bua v pasmepoB CBaii U NX HeCyL el CNOCOBGHOCTH;

- MPOBEPKN BO3MOXHOCTU NOTPYXEHUS CBail Ha HaMeyaemylo rnybuHy, a TaKkke OTHOCUTE/NbHON OLEeHKN
OAHOPOHOCTMN FPYHTOB MO MX CONPOTUB/IEHNIO NOTPYXEHNIO CBAIA:

- onpefeneHuns 3aBUCUMOCTI NepPeMELLEHUS CBali B TPYHTE OT HArpy3ok U BO BpEMEHN.

Mpu 3TOM UCNbITAHWSA TPYHTOB BbIAEPTUBAOLLMMU U TOPU3OHTA/IBHBIMY Harpy3kamu, a Takxe Bce ncnbiTa-
HMS MHOTO/1IeTHEMEP3/1bIX TPYHTOB MPOBOAAT TO/IbKO HATYPHbLIMU CBAAMM.

4.3 MNoneBble KOHTPO/IbHbIE UCNbITAHWUS CBali NPU CTPOUTENILCTBE NPOBOASIT TAKXKE C y4eTOM TpeboBaHuii
NPUIOXEHUs A C Lie/iblo NPOBEPKN COOTBETCTBUS HeCYLL el CNOCOBGHOCTY CBaii pacyeTHbIM Harpy3kam, yCTaHOB-
NIeHHbIM B MPOEKTe CBaliHOro hyHAaMeHTa.

4.4 NcnbiTaHus cBaii Harpy3koi B COOTBETCTBMM C 0COGEHHOCTSIMU NOCTaBNEeHHbIX 3a4a4 cnegyeT o6a3a-
TeNbHO NPOBOAMUTL C yUeTOM:

- UCNOMb30BaAHMA TUMNA cBan UM meToAa UX yCTpoicTBa, He UMEIOLLero ConocTaBMMbIX OMbITHbIX faHHbIX;

- OTCYTCTBMSA UCNbITAHUIA B CONOCTABMUMbIX TPYHTOBbLIX YC/TOBUSIX U YCNOBUAX HATPYXEHUA:

- Korga Ha cBau 6yaeT felicTBOBaTb Harpyska, NpUMEHUTENLHO K KOTOPOI Teopusi U NpakTuka paspaboTaHbl
HepoCTaTouvHo:

- ecnu HabnAeHns B NpoLecce YCTpoiicTBa cBali NOKasblBaKOT, YTO MHXEHEPHO-reosiornyeckme M rugpo-
reonornyeckme ycnoBusa yyactka CTpOUTebCTBA CUbHO OT/IMYAIOTCS B HE6NAroNpUATHYI0 CTOPOHY OT TeX, KOTOo-
pble NPOrHO31POBaAINCh HA OCHOBE M3bICKaHWIA 1 ONbITa CTPOUTENBLCTBA, & TaKKe eC/u AOMOTHUTEeIbHbIE U3biCKa-
HMS He 4al0T BO3MOXHOCTU BbISCHUTb MPUYMNHbI 3TUX OTKIOHEHWIA.

McnblTaHua cBait Harpyskoii fonyckaeTcs NnpoBOAUTb ANA:

- 060CHOBaHVWSA BbIGPAHHOIO METOAA CTPOUTENLCTBA:

- onpefenexHns ocagok ceali u npeAenbHON ANA HUX Harpy3Ku;

- OLleHKM HecylL el cnocoBHOCTU CBANHOMo hyHAamMeHTa B L,e/IoM.

Heob6xoaMMoe Yncno NCNbITbiIBAEMbIX CBall 419 060CHOBAHUS NPUHATBLIX B NPOEKTE peLleHnil HazHavaeTcs
C yyeTom:

- TPYHTOBbIX YCNOBUIA U MX HEOLHOPOAHOCTM Ha NaoLWaakKe:

- re0TexXHNYeCKOoW KaTeropumn cCoOopyXeHus:

- CYLeCTBYIOLMNX JOKYMEHTUPOBAHHbIX f@HHbIX MO CBASAM TOFO e TuNa B CXOAHbIX TPYHTOBbIX YC/TOBUSIX;

- 06l ero ymcna n TMNOB cBali B NpoekTe chyHAaMeHTa.

Ecnv npy cooTBeTCTBYIOLWEM 060CHOBAHUM NPOBOAMTCS UCTbITAHWE HATPy3KOW OAHOW cBau, TO OHa AO/IKHA
pacnonaratbCsl B HAUXYALWMUX TPYHTOBbIX YCN0BUSAX. EC/IM 3TO HEBO3MOXHO, C/ieyeT yuecTb XxapakTepHoe 3Hauve-
HVe CONpOTMBEHNA TPYHTOB B MeCTe ee yCTpOolicTBa.

Ecnu ncnbiTaHna Harpyskoi npoBoAsiTcst 4NA ABYX 1 60M1ee NCNbITbiIBAEMbIX CBald, TO MecTa UCMbITaHUi
[OJKHBI 6bITb HanGoNee xapakTepHbIMU A4NA NAOWaAKA NPOEKTUPYEMOro CBaiHOro hyHAaamMmeHTa, 1 ogHa us nc-
NblTbiIBAE€MbIX CBaWi fJO/HKHA HAXOANTHLCA B MeCTe C NPeAnoN0oXNTENbHO HAaUXYALNMUN TPYHTOBbIMY YCNOBUSAMU.

Mexy MOMEHTOM YCTAHOBKW UCTbITbIBAEMbIX CBaW U HAYaIoM UCMbITAHWI Harpy3Koi A0/MKHO NpoiTn foc-
TaTo4HOe BpeMs ANnsi o6ecneyeHnst HEO6XO0AMMON NPOYHOCTU MaTepuana ceav U ctabununsauny B rpyHTe HOPOBbIX
AaBfeHNi 40 HaYalbHOTO YPOBHS.

MeToAuka ncnbiTaHUii NPO6HbLIX CBa Harpy3koi No YMCny aTanoB HarpyXeHus, NPOAOIKUTENbHOCTN 3THUX
3TanoB U NPUMEHSAEMbIX LUK/I0B Harpy>XXeHus fo/xHa 6biTb Takoi, YUTOObI MO pe3ynbTatam U3MepeHuii MOXHO
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6bI710 MONMYyYNTb [aHHble O NpoAenbHOW Harpyske, fgedopmauuax, NON3y4ecTU W pasrpyske cBaiHoOro
hyHpoameHTa.

Buabl 1 4ncao ncnbiTaHUA NPU NHXEHEPHbIX U3bICKAHNAX A1 CTPOUTENbCTBA U YACI0 KOHTPOJIbHbIX UCTbI-
TaHWii cBall ycTaHaBNMBaOT B NporpaMme UCMbITaHWUNA.

4.5 VicnblTaHWa TPYHTOB CBAassMU NPOBOAAT Ha yYacTKe, OTBE,eHHOM Mo/, CTPOUTEIbCTBO NPOEKTUPYEMbIX
3[aHUii UM COOPYXEHUI, Ha paccToAsHUN He 6onee 5 M U He MeHee 1 M OT rOpHbIX BbipaboToK, N3 KOTOPbIX
0TO6pPaHbl MOHOMUTLI TPYHTOB A/151 N1ab0paTOPHbIX UCTbITAHUIA WU BbINMOJIHEHO CTaTUYECKOe 30HANPOBaHMe.

McnbiTaHna fomKHbI BbITb BbINMO/THEHbI HA YYacTKax, rfe BbisBNeHbl Hanbonee cnabble rPpyHThI, a Takke Ha
yyacTKax C rpyHTaMu, Hanbosiee xapakTepHbIMU A5 JaHHON naowagku.

4.6 VicnblTaHNs NPOCafoYHbIX TPYHTOB C 3aMaynBaHneM ciegyeT NPoBOAMUTL Ha CneLnanbHO OTBEAEHHOW
OMbITHOW nowajKke, PacnosioXeHHOW Ha paccTosiHUM He MeHee 1.5 H oT cTposwerocs o6bekta Co CTOPOHbI
noHwxeHus penbeda nnowagkn (H— obuwasn TonwmHa Bcex NpocafoyuHbIX C/I0EB FPpyHTa).

MpocafoyHble CBOKCTBA FPYHTOB U TOJILLMHA MPOCAAO0YHbIX C/I0EB FPYHTA Ha OMbITHOM 1 3acTpanBaeMol
nnowagkax 4o/mKHbl 6bITb MAEHTUUYHBIMUA.

Mpu cooTBETCTBYIOLWEM 060CHOBAHWMN UCMbITAHUA NMPOCAA0UHbIX TPYHTOB 0NYyCKaeTCA NPOBOAUTL 6€3 nx
3aMayMBaHuUs Ha ONbITHOI 1 3acTpanBaemMoli naowagkax. Mpu aTom UcnbITaHWUsA AO/MKHBI BKIOYATh B ceb6a BAaB-
NBaHue cBau C HMXHeN YacTblo, 3arny6aeHHol B noAcTUNaloWmne HenpocaAoUHble rPyHTbI, U C BEPXHEl YacTblo,
M30/POBAaHHO OT rPyHTa B Npejeniax Npocafo4HOii TONLWN, a TaKkXe UCMbITaHe Ha BblAeprinBaHue ceawv, norpy-
XXEHHO Ha BCIO rNy6UHY NPOCaA0YHON TOLWM (4719 OLLeHKN 3HAYEHUS CU HeraTUBHOTO TPeHNA).

4.7 MNpun ncnbiTaHNAX NPOCAAO0UHbIX TPYHTOB C 3aMaymMBaHMeM 40NyCcKkaeTCa NPUMEHATL JlI0Ka/ilbHOe 3amayu-
BaHMe A0 koahuuneHTa BogoHackiweHna Sr£ 0,8 B o6beme rpyHTa BOKPYT UCMbITbIBAEMOI CBau, OrpaHuyeH-
HOM paccTosiHneM oT ocu cBau 5dnpn 3abusHbIX 1 3d Npu HabuUBHLIX cBaAx (rae d — gnameTp cBav AN Hanbob-
LN pa3mep NonepeyvyHoro ceyeHus caam).

n pnmevyaHune — McnblTaHNA C MHTEHCUBHLIM 3amMaynBaHneM FPyHTa OCHOBaHMA B KOT/iIOBaHaxX A0 NOJIHOro
nposBAeHuA npocagkun rpyHta oT ero CO6CTBEHHOr0 Beca, Ha3Havyaemble npy¥ OCBOEHNU HOBbIX TeppuTopuii, AOKHbI
npoBOAUTLCA NO cneynasibHbIM nporpaMmmam, CoCTaB/sA€eMbIM I'IpOeKTHOI7I opraHM3au,|/|e|7|.

4.8 TOYKM UCNbITAHUA TPYHTa HEOBXOAMMO 3aKpennTb Ha MECTHOCTU C UCMO/b30BaHUEM Feoe3nyecknx
MeTo/0B. M1aH0BO-BbICOTHASA MPUBA3KA 3TUX TOYEK MOC/IE MPOBEEHNSA UCMbITAHWNIA [O/HKHA KOHTPOMPOBATLCS.

Mpv Heo6X0AMMOCTMN CiefyeT NPOBECTU BEPTUKAbHYIO N1aHMPOBKY NI0LWaAKM A1 YyCTaHOBKM 06opyAoBa-
HUA NS NCNbITAHWUIA.

4.9 B npouecce npoBefeHns UCNbITaHW FPyHTOB CBasiMU BCEX TUMOB CliefyeT BECTMN XypHasbl UCMbITAHWIA,
a pesynbTaTbl UCMbITAHUI OPOPMAATL B BUAE rpadhnkoB 3aBMCMMOCTE NepemMeLleHunii cBav OT Harpysku, npuao-
XEHHO KcBae AN NCMbITaHW CTaTUYeCKUMUN Harpys3kamu, unu rpadkos M3MeHeHnsi 0TKa3oB 1 3aBUCUMOCTH
o6l ero ynmcna yaapos oT ry6uHbI NOTPYXeHns — ANA UCTbITAHWUIA JUHAMWYECKUMUN Harpy3kamu.

MacwTabbl rpadnKos, ycTaHOB/IEHHblE B87.2—8.7.4. fonyckaeTcs N3MEHATb Npu 06a3aTe/IbHOM coxpa-
HEHUW COOTHOLLIEHUS MeXAy MacliTabamu BepTUKaNbHbIX Y FOPU3OHTasIbHbIX KOOPAMHAT.

padvikv Bcex ucnbiTaHwii rPYHTOB A0/HKHbI CONPOBOXAATLCA UHXEHEPHO-TE0N0TMYECKUM pas3pesom no 61u-
xaiweii K MecTy ncnbiTaHna BbipaboTke, @ NPU UCMbITAHWAX B MHOTOJIETHEMEP3/IbIX FPYHTaX — WHXEHEepPHO-reo-
KPNOSIOrNYEeCcKUM paspesom.

5 O6opypoBaHue v npubopsbl

5.1 B cocTaB yCTaHOBKM A1 UCNbITAHUS TPYHTOB CBassMK CTaTMYeCKMMU BAABNBAIOLL MMM, BblAeprusato-
LWMMUN U TOPU3OHTAsTbHBIMU Harpy3kamum AO/HKHbI BXOAUTb.

- YCTPONCTBO 419 HAarpyxeHus ceau (AOMKpaTbl UIN TapupOBaHHbIl rpy3),

- ynopHas KOHCTPYKLMSA 4158 BOCNPUATAA peakTUBHbIX Cu (Cuctema 6anok uam pepm ¢ aHKepHbIMK CBasiMu
n/vwnu rpy3sosas nnatdopma);

- YCTPOICTBO ANA U3MEpPeHNa nepemMelleHunii cBan B NpoLiecce UCMbITaHNA (penepHas cuctema c usmepu-
TeslbHbIMMU Npubopamu).

Mpu cTaTUYeCcKUX NCMbITAHUAX MOTYT MPUMEHATLCA CnelunanbHble CaMOaHKepyLWmnocs cean — LWTamnbl.

Mpu npoBeAeHUN UCMbITAHN B MMOro/IeTHEMEP3/IbIX FPYHTax B cocTaB 060py40BaHNsA LONOHUTENLHO BKIO-
YyalT TepMOMETPUYECKME YCTPONCTBA A1 M3MEPEHUS TeMnepaTypbl FPyHTa OCHOBaHNA UCMbITbIBAEMOIA CBaW.

MpuHUMNUanbHble CXeMbl YCTAHOBOK 415 CTaTUYECKMUX UCMbITAHUIA caall. B TOM YMC/1e CaMOaHKepyoLuxcs.
npusejeHbl B npunoxexHun b.
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5.2 MpeaHasHavyeHHble 41 CTATUYECKUX UCMbITAHNA 3abuBHbIE CBaM LO/DKHbI 6bITh UCMbITAHbI AUHAMM-
YEeCKUMU Harpyskamu ¢ NMoMoLbl0 TOro e 060pyA0BaHUA, 4TO 6bI/I0 UCMNOJIL30BAHO ANA 3a6UBKK cBan (CM.
pasgen 7).

5.3 CxeMbl KOHCTPYKL U 1 pasmepbl 3Ta/NOHHOV cBan U cBan-30HAa NpUBeAeHbl B NPUIoXeHnn B. 3TanoH-
Hasi cBas U CBas-30H[ COCTOAT U3 OTAE/IbHbIX 3BEHbEB LE/IbHOTAHYTbIX MeTa/nimyeckux Tpy6 ANNHOR He MeHee
1 m. Ob6wasn AgnnHa aTanoHHOl cBan — fo 12 m. cean-3oHga — A0 16 M. Ha 3BeHbs 3Ta/lOHHO cBau 1 cBau-
30HAa HaHOCAT fileneHuns yepes 10 cm AnA oTcyeTa rny6uHbl NOrpyXeHns ceau.

5.4 B xomnnekT o6opyaoBaHus ANS NONEBbIX UCMbITAHWUIA FPYHTOB 3TASIOHHOI CBaeil 1 cBaei-30HA0M, Kpo-
Me TOro, JO/IXKHbI BXOAUTH:

- 9Ta/I0HHasA cBasi UK CBas-30HA,;

- MexaHu3M 415 3abMBKM 3TaNIOHHOI cBau UM cBan-30HAa, UCNOb3YyEMbIii TaKxe A5 UCNbITAHUS NX ANHA-
MUYECKOW Harpy3sKo;

- YCTPOWCTBO A1 U3B/I€YEHUS 3TA/IOHHO CBau UK CBan-30HA4a U3 rpyHTa Nocne NpoBeAeHns UCnbiTaHuii.

5.5 Bce KOHCTPYKLMM YCTAHOBOK, NPUMEHAEMbIX /1 UCAbITAHWIA, fO/MKHBI 6bITh paccunTaHbl Ha Harpysky,
npesbiaoLLyo Ha 20 % Hanb0bLY0 Harpysky, NpeAyCMOTPEHHYI0 NPOTrPamMMOii UCMbITAHWIA.

5.6 YCTpOWCTBO AN HArpyXeHus ceai fo/MKHO o6ecneynBaTb COOCHYIO U LLEHTpasbHy0 nepegady Harpy-
30K Ha CBal0, BO3MOXHOCTb nMepejayv Harpy3ok CTyneHAMMU, NOCTOSIHCTBO AaB/IeHNs Ha KaXAol CTyneHun Harpy-
XeHus.

5.7 Mpy npMMeHeHUn yCTaHOBOK, B KOTOPbIX YIOPOM A/15 fJOMKpaTa CNyXuUT rpy3osas nnaropma, macca
KaXX[0ro afnemeHTa rpysa, a Takke macca nnaropmbl JOKHbI O6bITb ONpeAesieHbl 3apaHee U HaHeCeHbl HECMbl-
BaeMOoii kpackoi.

5.8 1nA UCKNIOUYEHNA BO3MOXHOCTMN Nepefayn Harpysku Ha UCnblTbiBAEMYI0 CBalo 40 YCTAHOBKM U3Mepu-
Te/NbHbIX NPM60POB hy30Bas naaTdopma Ao/HKHa 6bITb CMOHTUPOBAHA Ha cneLlnanbHbIX onopax.

5.9 Mny6uHa NorpyXeHns aHkepHbIX CBail He [O/KHA NpeBbllaTh [1yOVHbI MOTPYXEHUS NCNbITbIBAEMOIA
cBau.

5.10 PaccTosiHMe 0T OCU UCNbITbIBAEMOW HATYpPHOW cBan A0 aHKepHOli cBan Uaun Ao 6auxaiwei onopsbl
rpy30BoOii NNaTtdopmbl, a Takke 0 0Nop penepHoil yCTaHOBKK JO/MHKHO 6bITb He MeHee NATN HanboblunX pasme-
poB nonepeyHoro ce4yeHns ceav (anameTpom 40 800 MM), HO He MeHee 2 M. Tpu KOHTPOJIbHbLIX UCMbITAHUAX CBall
3TO paccTosHMe A0/KHO 6bITb He MeHee 3d, HO He meHee 1.5 M (d— gnameTp nnn HanbonbLIas CTOPOHa none-
peyvyHOoro ceyeHus ceaw). [lna aTasOHHOI CBan NN cBan-30HAA PACCTOAHME AO/IKHO ObITb HE MeHee 1 M.

[na ceail guameTpom 6osiee 800 MM. a TaKxe 418 BUHTOBbLIX CBal pacCTOsIHWE MeXAy UCNbITbiIBAeMOi 1
aHKepHOi cBasiMun B CBETY flonNyckaeTcs yMeHbliaThb 40 2d.

5.11 Han6onbLimnit npornb NHBEHTaPHOI KOHCTPYKLUW, CAYXall el ynopom 4518 AoMKpaTa, A0/KeH 6bITb He
6onee 0.004 ee pacyeTHOro nposneTa.

5.12 MexaHn3M s 3ab1BKN 3TaNIOHHOWN cBau UK cBan-30HAa B PYHT AO/HKEH UMETb MONOT Maccoii 400 kr
nobecneymsarb NOCTOAHHYIO BbICOTY ero nageHus 150 cm.

5.13 Mpunb6opkl n3mepexuns gecopmaLmmn (nepemeLleHmnit) ceaii Npy X cTaTuyeckmx UcnblTaHuax (MHAuKaTo-
pbl. npornéomepsl, NpMboOpPbLI aBTOMAaTUYECKONW 3anncu ctaTtnyecknx gedopmannii n T. n.) 4O/MKHbLI 06ecneynBaTtb
nodpewHocTb n3mepeHuii He 6onee 0.1 mm. Yncno NnpubopoB, ycTaHaBIMBAEMbIX CUMMETPUYHO Ha paBHbIX (He
60/1ee ueM 2 M) PacCTOAHNAX OT UCMbITbIBAEMOI CBau, fO/KHO ObITb HE MEHee ABYX.

MepemeleHne cean onpeaenstoT Kak cpegHeapumeTnyeckoe 3HaueHe nokasaHuii Bcex npubopos.

5.14 Mpu ncnonb3oBaHUN NPOrMéoMepoB NPUMEHSAIOT CTasibHY0 NPOBOMOKY AnameTpom 0,3 mm. Mepeg
HayasoM ucnbiTaHUii NPOBOIOKA AO/MKHA ObITh NOABEPrHYTA NPeABapUTEeIbHOMY PaCTSHKEHUI0 B TeueHue 2 cyT
rpy3om maccoit 4 kr. Bo Bpemsi uCnbiTaHnii Macca rpysa Ha NnpoBOJIOKe [o/XHa cocTaBnsATb OT 1 4o 1.5 k.

5.15 Mpegensl UsmMepeHuii n LeHy eneHns MaHoOMeTpOB M IVHAMOMETPOB, UCMOJIb3yeMbIX A1 onpejene-
HWS Harpy3kn Ha cBalo B NpoLiecce UCnbITaHWii, BbIGMPaOT B 3aBUCMMOCTM OT Hanbosblueli Harpysku Ha cBalo,
npeaycMOTpPEeHHON NnporpamMmmoli ucnbiTaHuii, ¢ 3anacom He MmeHee 20 %.

5.16 Mpunb6opbl, UCNOb3yeMble A8 U3MEPEHNA NepeMeLLeHNt cBali U Harpy3okK, J0/HKHbI 6bITb NPOTapMpo-
BaHbl 1 NPOBEPEHbI HA COOTBETCTBME NACMOPTHLIM AaHHbIM.

5.17 Mpwn ucnbiTaHU MHOTO/IETHEMEP3/bIX (PYHTOB U3MepeHue TemnepaTypbl QyHTa NPOBOAAT B COOTBET-
cTBun ¢ TOCT 25358.

Tepmomedhnyeckne Tpybkm pacnonaralT Ha 60KOBOI NOBEPXHOCTN 6YPOOMNYCKHbIX, ONYCKHbIX N 6ypoHa-
6UBHbIX CBail, a TepMOMEeTpUYeCKMe CKBaXWHbl — 3a npefenamu 3abnBHbIX, 6ypo3abusHbIXx 1 6ypoobcagHbIX
cBall, HO He flafiee 1 M OT 1X 60KOBOI NOBEPXHOCTU. y6MHA NOrpyXXeHUs B IPYHT TEPMOMETPUYECKUX YCTPONCTB
[0/MKHa 6bITb He MeHee ry6UHbI NOrPYXXEHUS UCMbITbIBAEMbIX CBaWA.
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6 MoarotoBka K UCNbliTaHUAM

6.1 Cau, npegHa3HayYeHHble A8 UCTbITAHWUIA, O/MKHbI COOTBETCTBOBATL CTaHAapTaM UM TEXHUYECKUM
YC/N0BUSAM Ha cBau.

6.2 MorpyxeHne nn ycTpoicTBO UCMbITbIBAEMbIX CBaWi JO/HKHO 6bITb BbIMO/IHEHO B COOTBETCTBUM C NMPO-
rpaMmMoli NcnblTaHWiA.

6.3 CBas, npefHasHayeHHas 415 UCMNbITAHUA JUHAMUYECKOW Harpy3Kkoii, nocsie ee norpyXeHus He fo/KHaA
MMeTb NPOAOJIbHBIX M NMOMEePEUHbIX TPELUH C packpbiTuem 6onee 0.2 MM. a TakXe CKOJI0B B F0/10BE CBau, yMeHb-
wakwlwmnx nonepeyHoe ceyeHne ceau 6onee yem Ha 15 %.

6.4 Cas Cc pa3pyLleHHOl ronoBoi, NnpejHasHavyeHHas 419 UCNbITaHWA CTaTUYecKoi BaaBnmnBatoLLein Ha-
rPy3Koii. fomkHa 6bITb 06py6eHa Ha yyacTke paspyLieHns, a Topuesas NTOBepXHOCTb 06py61eHHOr0 CTBOMA CBav
[0J/KHa ObITb BbIPOBHEHA C 06pa3oBaHneM N0CKOCTH, uMetoLLeli OTKNOHeHre He 6onee 1/1000T NPOeKTHOro noso-
XEHUA 1 CKOMbl Ty6UHON He 6onee 2 cm.

6.5 MepeA ncnbiTaHNEM CTATMYECKON BblAepruBatoLLeii Harpy3koii cBato NoAroTaBIMBalOT B COOTBETCTBUM C
HameyaeMbIM COCO60OM Nepefayn Harpysku: yepes npefBapuTesibHO 06HaXeHHY NPOAO/IbHYI0 apmaTypy Ha
AnvHe [0 15 cMm. 60KoBOE TPeHve uan 4pyrum cnocobom.

6.6 OTaNOHHYI0 CBal0 UK CBal-30H[ Nepej NorpyxeHnem B rpyHT NPOBEPSA0T Ha NMPSAMOSIMHEHOCTb U
CTeneHb M3HOCa CTLIKOB NyTemM cO60pKM ee 3BEHbEB B CeKLUN A/IMHOM 6 M. TPy 3TOM OTK/IOHEHUS OT NPAMOIA IMHUK
B 11060V NOCKOCTU HE J0/DKHbI NpeBbilaTh 10 MM Ha 6 M A4/IVHBI NPOBEPSIEMOIA CeKLMKN cBaw.

6.7 Mpu npoBefeHNN NCMbITaHWU B 3UMHUX YCNOBUAX (KpOMe cnyyaes, Korga ucnbiTaHne guHammnyeckomn
HarpysKoi npoBoAST ANA onpefeneHnsa BO3MOXHOCTN NOrPY>XeHNA CBau B 3TUX yCNIOBUAX) FPYHT B MeCTe ncnbiTa-
HMA OTTanMBatoT Ha BCIO rNy6MHY ero npoMep3aHuns B 3oHe 1.0 M OT rpaHu cBav Npu ee UCNblITaHUN OCEBOWi Harpys-
KO. a npn UCnNbITaHUN FOPU3OHTAIbHO Harpy3Koii — B 30He Tpex AnaMeTpoB Uan Tpex HanbosnbLnX pasmepos
NnonepeyHoro cevyeHus csau, HO He MeHee 2 M. [PYHT NoOAAepPXUBalT B Ta/IOM COCTOAHUU [0 OKOHYAHUSA
ncnbITaHWiA.

6.8 3a61BKYy UM YyCTPOWCTBO CBall, NpeHa3HaYeHHbIX A8 UCNbITaHWUA B NPOCaA04HbIX FpyHTax, npoBoasAT
npw NPUPOAHOW BAAXHOCTU FPyHTAa.

6.9 3amaumBaHune 0OCHOBaHWA CBaii B NpoCafoUHbIX [PYHTax cnegyeT HaunHaTb nepes ucnbiTaHnem ceaii u
NpoAO/IXaTb BMJIOTh /10 €70 OKOHYaHUSA.

6.10 3amaunBaHue rpyHTacnegyet npoBoAuTb Yepes cneynasnbHblie TpaHwen, ycTpanBaeMble No nepumeT-
py MCNbITbIBAEMbIX CBaii Ha PaccTosAHUM 1 M OT UX 6OKOBOI MOBEPXHOCTU (CM. npunoxeHue IN). LLnpnHa TpaHwen
[O0MKHa 6bITb He meHee 0.5 M. rnybuHa — oT 1.1 o 1,5 m.

Mpu gnuHe ceall 6onee 6 M Co AHa TpaHLen 4151 YCKOPEHNA 3amavmBaHus rpyHTa cnegyet 6ypuTb ApeHax-
Hble CKBaXWHbI YNC/IOM HEe MeHee Tpex C pacnooXeHNeM UX Ha paBHbIX PACCTOAHMAX OT ocK cBau. luameTp
CKBaXWH NPUHMMalOT He MeHee 20 cm. gnuHy— 0.8 /. rge /— rny6uHa norpyxeHus ceav. CKBaXuHbl U TpaHwen
cpasy nocsie ux NpoxXofKku cnegyeT 3acbinaTeb rpasBMem unm webHem. Bo Bpems 3amaumBaHus rpyHTa u B npouec-
Ce UCMbITaHUS B TpaHllee criefyeT NOAAEPXMBaTb MOCTOAHHbI YPOBEHb BO/bI, C/TOI KOTOPOI A0/KEH ObITb HE
MeHee BbICOTbI 3aCbINKN.

6.11 Pacxof BoAbl Ha 3aMaynMBaHne rpyHTa OCHOBaHMA cBav [0 Hayana ee UCMbiTaHUs fO/MKeH B6biTb He
meHee 20 M3 Ha KaXAblii MeTp A/IMHbI CBan. Bpewms, 3aTpaunBaeMoe Ha 3amayuBaHune rpyHTa, yctaHaBansawT
nepsoHayvasbHO OPUEHTMPOBOYHO U3 pacyeTa He MeHee 1 CyT Ha KaXAblii MeTp rnybuHbl NOrpyXeHns ceamn u
OKOHYaTe/IbHO yCTaHaB/IMBAOT HA OCHOBaHUMN pe3y/ibTaToB onpe/e/ieHns CTENeHN BaXXHOCTU 06pas3LoB rpyHTa,
0TOGpPaHHbIX NPW KOHTPO/ILHOM GYPEHUN CKBaXMWHbI HA paccToAHUM 1 M OT HOKOBOW MOBEPXHOCTU cBan. KOHT-
po/nibHOe BypeHue CKBaXKMHbI JO/KHO OblTb NPOBEAEHO HENOCPeACTBEHHO Nepes Havyanom UcnbiTaHua. FpyHT
CUMTaETCA 3aMOUYEHHbIM NpU KO3 uLmneHTe BogoHackILWeHunsa S,> 0.8.

6.12 Mpwu npoBeAeHNN UCNbITAHWI MPOCAL0UYHbIX TPYHTOB C 3aMaynMBaHNeM B 3VMHUX YCNOBUAX TPYHT B
npejenax, orpaHnyeHHbIX TpaHweel, B KOTOPO pacnonaralTcs cBaun, nepej Havyanom 3amadnBaHua HagnexuT
oTTanBaTb Ha MOJIHY0 r1y6UHY ero npomMep3aHns U COXPaHATb B OTTAsHHOM COCTOSIHUU [0 KOHLA UCTbITAHWIA.

6.13 Mpu NCNbITAHUAX MHOTOIETHEMEP3/IbIX TPYHTOB A0/KHO 6bITh UCK/TIOYEHO CMEep3aHne cBau C rPyHTOM
CNOSI CE30HHOM0 OTTanBaHWsA — NPOMepP3aHNs rpyHTa, A1 Yero cnefyeT NpoBOAUTL CelnanbHble MeponpuaTus
(npoxoAka wypda v 6ypeHne CKBaxuHbl pasmMepami, NpeBbiWaLW My MakCMasbHblii pa3mep nonepeyHoro
ceyeHus cBau, C NOJIHbIM 3aMo/IHeHNEM 3a30p0B MaTepnanom, UCKYaLW UM BO3MOXHOCTb 1o CMep3aHuns co
cBaeil) o Hayana cCe30HHOro NPoOMep3aHus rpyHTa.

6.14 Mocne norpyxeHuns 6ypoonyckHbIX, OMYCKHbIX 1 6ypOHa6UBHbIX CBali B MHOTO/1IeTHEMEP3/1bIX FPyHTax
He pexxe 0[HOTO pa3a B HeJe/tlo NPOBOAAT U3MepeHne TemnepaTypbl rPyHTa OCHOBaHWA Mo BCeli A/INHe TEPMO-
MeTpMYecKoro ycTpoiicTea C UHTepBasioM He 60siee 1 M. B TOM yncne 06s3aTefibHO Ha r/ybuHe pacnonoxeHus
KOHL,a cBau.
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7 WcnbiTaHua TpyHTOB AMHAMUYECKON Harpyskoii

7.1 O6uwumne TpeboBaHusa

McnbiTaHnsa rpyHTOB AUHAMUYECKOli (yaapHOW nnmn BubpaLloHHO) HarpysKkoli NpoBOAST 3a6UBHbIMY CBasi-
MU ANS NPOBEPKM BO3MOXHOCTU MOTPYXeHUs cBaii Ha HameuyaeMyio rny6uHy, OLeHKU HecyLlleli cnoco6HOCTM
cBau, onpejenseMoil Mo 3Ha4YeHW0 oTkasa, a Takxe [/19 0THOCUTE IbHOW OLeHKN OAHOPOAHOCTYN FPYHTOB MO UX
CONPOTUB/IEHNIO MOTPYXEHWIO.

3a 0TKas cBav MPUHUMAIOT CPeAHIo Ty6UHY NOrpyXXeHnsa oT 04HOro yaapa Mo/ioTOM Uau ry6uHy norpy-
XeHus oT paboTbl BUGponorpyxarens 3a 1 MuH.

Mpubopsl ANA N3MEPeHns 0Tka30B (0TKa3oMepbl) A0/HKHbI 06ecneynBaTb NOrPELHOCTb UX N3MEPEHNSA He
6onee 1 mm. Mpu oTkazax MeHee 2 MM pa3fefibHO PUKCUPYIOT OCTATOUHYIO 1 YNPYTYI0 HYacTh 0TKasa C MOMOLL b0
npornéomepos.

McnbiTaHna rpyHTOB AUHAMUYECKOi Harpy3Kkoii Ans onpefeneHns Hecylleil cnocobHocTu cBali B npoca-
[OYHBIX TPYHTaX C NPUPOAHON BAAXHOCTbIO HE MPOBOAST.

7.2 NMpoBefeHne ucnblTaHus

7.2.1 3abvBKy 1 A,06MBKY UCTbITEIBAEMOI CBaV MPOBOAAT TakKUM Xe 060pyA0BaHUEM, Kakoe BYAEeT NCMOb-
30BaHO A/151 NOTPYXeHWs cBaii B cocTaBe (hyHAaMEHTa.

7.2.2 VicnbiTaHve cBav AMHAMUYECKOI Harpy3Kkoi fO/MKHO BKIOYATh B Ce6s:

- Npu 3a6uBKe cBau — NOACYETHI YMCNa YAapOB MOSOTa Ha KaXAblii MeTp NOrpyXeHus 1 obLiero yncna
y[apoB, a Ha nocrnegHeM MeTpe — Ha Kaxable 10 cM norpyxeHus:

- NpW BUGPOMOTPYXEHNUU CBaW — MOACYETbl BPEMEHW HA KaXAbli METp MOrpyxeHus, a Ha nocrefHem
MeTpe — BpPeMeHU Ha Kaxble 10 CM MorpyxeHus;

- onpefesieHve 0TKa30B CBau Npu ee f06MBKE NOCNE «OTAblXax», T. €. NOC/E NepepbiBa MeXAy OKOHYaHUEM
3a6MBKM U HaYaIOM A06UBKM.

7.2.3 MpPOAOMKUTENBHOCTb «OTAbIXa» ycTaHaBAMBAETCS NPOrPaMMOii UCNbITaHWIi B 3aBUCMMOCTM OT cocTa-
Ba. CBOWCTB M COCTOSIHWA NPOpPe3aeMblX TPYHTOB U FPYHTOB NOJ HMXHUM KOHLLOM CBau, HO He MeHee:

3 CcyT— npu necyaHblX FPYHTax, KPOMe BOJOHACHILLEHHbIX MEKUX W MbINEBATbIX;

6 CYyT — NpU MUHNUCTBIX ¥ PA3HOPOAHbIX FPYHTAX.

MpumeyaHnsa

1 Mpu NnpopesaHnu NecyaHbIX (a Take NPoCcafoUHbIX) FPYHTOB B C/lyYae HaMums Nog OCTpMeM cBav KpynHoo6s10-
MOUYHbIX. MI0THbIX NECYaHbIX NN TUHUCTbIX FPYHTOB TBEPA0A KOHCUCTEHLMM NPOLO/MKUTENBHOCTD «OT/bIXa» A0MnycKaeT-
cA cokpaTuTb 40 1 cyT.

2 Bonee NpoOAoO/MKNTENbHbI CPOK «OTAbIXa» YCTaHaB/IMBAKOT:

- NpU Npope3aHni BOAOHACHILLEHHbIX MESIKMX W MblieBaTbiX NeckoB — He MeHee 10 cyT,

- Npy Npope3aHUt TUHUCTbIX FPYHTOB MSTKO- U TEKYyYennacTUYHON KOHCUCTEHUUN — He MeHee 20 CyT.

7.2.4 1061BKy CBan NPOBOAAT NocieoBaTesibHO 3a50raMmn N3 Tpex 1 NATU yaapos. BeicoTa nageHus yaap-
HOli yacTu MosioTa npy Ao06MBKe J0/MKHA BbITb O4MHAKOBON 4151 BCEX yAapOB. 3a pacyeTHbll NPUHUMAIOT Hau-
60nblINIA CpefHuiA 0TKas.

7.2.5 3a6UBKy 3Ta/IOHHOV CBan Uu cBan-3oHAa NPoBOAAT 40 AOCTUKEHUSA 3aaHHOW TNy6UHbI.

B npouecce 3abuBkn aTanoHHON CBau UK CBan-30HA4a cneAyeT NOCTOAHHO KOHTPOMPOBaTh BEPTUKab-
HOCTb 3BEHbEB CBau 1 CTPeSibl KONPOBOLi yCTAaHOBKN. OTK/IOHEHNEe OT BEPTUKaN NOTPYXaeMblX B [PYHT 3BEHbEB He
[O/MKHO npeBbliwath 0.5 cM Ha 1 M nodyxeHns. OTKIOHEeHUe MayTbl yCTAHOBKM A1 3a6UBKK CBav OT BepTukanu
He J0/1XKHO npesbiwaTh 5°.

7.2.6 B npouecce ucnblTaHns BeAyT XypHasi, opma KOTOpPOro npusefeHa B npunoxeHumn .

7.3 Ob6paboTka pe3ynbTaTtoB

PesynbTathl cnbiTaHnii 0hOpMAAIOT B BUAE rPadiikoB U3MEHeHNs 0TKa30B Mo rNybrHe 1 3aBUCMMOCTU 06-
Lwero yncna yaapos ot rny6uHsl 3abneku ceau (CM. npunoxeHue E).

MacwTab rpacnkoB npuHUMaoT.

- N0 BepTUKanu — 1cMm. pasHblii 1 M rny6uHbl 3a6UBKK cBaW;

- 1o ropusoHTann — 1 cm. paBHblli 1 cm oTkasa cBau. 50 ygapam mofioTta npu 3abuBke; 1 MUH — npu
BMOPONOrpyXeHnn.
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8 lcnbiTaHMA TPYHTOB cTaTMYeCKMMM BAABAMBAIOW UMM, BblAepruBatowumm
M TOPU3OHTANbHBIMU Harpyskamu

8.1 Obwme TpeboBaHuA

McnbiTanna rpyHToB 3abBHOM cBaei cnefyeTt HauMHaTbL Nocne ee «oTAbIXxa» cornacHo 7.2.3. insa csai,
NOrpYXeHHbIX APYrMMK cnocobamu, Hayano UCMbITaHU onpeenseTca NporpaMmMoit NcnbiTaHuii, HO He paHee
yeMm yepe3 1cyT nmocae ux NorpyxeHus.

Mpun nenbiTaHnAax 6ypoBbiMy (6ypoHaBUBHBIMU, BYPOUHBEKLNUOHHBIMU U T. 4.) U HABUBHBLIMW CBAAMU HaYano
UCMbITAHWI Ha3HavalT He paHee A0CTMXeHNA 6eToOHOM cBall 80 % NPOEKTHO! NPOYHOCTH.

NMpumeyvyaHune — MNepes NpoBeAEHNEM UCTbITAHWI BYpPOBble CBauW [OXHbI GbITb NPOBEPEHbI HA CM/IOLWHOCTb
1X CTBO/IOB, B TOM Yucne, B cnyvyae Heo6Xo[MMOCTU, CECMOaKyCTUUYEeCKUM METOA0M.

8.2 MpoBeAeHNe UCNbITAHUS TPYHTOB CTATUUYECKOW BAABAUBAIOLW EN HATPY3KOI

8.2.1 HarpyXeHue ncnbiTyeMoil cBau (HaTypHoOii, 3TaslOHHON WK cBau-30Ha) NPOBOAAT PaBHOMEpHO, 6e3
yA,apoB, CTYNEHSIMU Harpy3ku, 3HaYeHWe KOTOPbIX yCTaHaB/IMBAETCSA NPOrpamMMmoit UCNbITaHWUiA, HO MPUHUMaeTCs
He 6onee V,03a4aHHoll B nporpamMmme Hanboblueli Harpy3ku Ha cBak. Mpu 3arny61eHnn HUXHUX KOHL0B HaTyp-
HbIX CBaii B KPYNMHOOGIOMOYHbIE TPYHTbI, TPABE/IUCTbIE W MJIOTHbIE MECKU, & TaKXE [MIMHUCTbIE TPYHTbI TBEPAOi
KOHCWCTeHL MM AoNycKaeTcs MepBble TPW CTYNEHU Harpy3ku NpUHUMaTh PaBHbIMU '/5HanGoNbLIER Harpy3ku.

MpumevyaHune — [ina ceail guameTpom 800 MM 1 6onee fonyckaloTcs pasfefibHble UCTbITaHUA Mo 60KOBOV
NOBEPXHOCTW HATYPHOI CBaM M MO €€ HUXKHUM KOHLLOM.

8.2.2 Ha kax/[oil CTyneHn HarpyXeHus HaTypHOW cBau CHMMalT OTCYeTbl MO BCeM npubopam AnA
n3mepeHus gepopmalnii B Takovi nocnefoBaTeibHOCTN: HY/IeBOI OTCUeT — nepej HarpyxxeHnem csau, nepsblit
oTcYeT — cpasy nocsie NPUNOXEHNS Harpysku, 3ateM nocnefoBaTeslbHO TpU oTcyeTa ¢ MHTepBanom 30 MUH ©
fanee yepes Kax/Ablii 4ac [0 ycnoBHON cTabunusauuv gecopmanmm (3atyxaHns nepemeLeHns).

Mpu ncnbITaHMN TPYHTOB 3TANIOHHOV CBaelt nnu ceaein-30HA0M OTCUEThI Ha Kax A0l CTyNeHn Harpy>XeHns
CHUMaIOT B Takol nocnefoBaTe/IbHOCTU: NMepBblil 0TCHET— cpasy nocse NPUI0XKEHUS Harpysku, 3aTem iBa oTcye-
Ta— Cc MHTepBasoM 15 MuH 1 ganee — c nHTepsanom 30 MVH A0 YCNOBHOI cTabunusaunm gecopmannm.

PacxoxpaeHns B mokazaHMAX NPMOGOPOB He AOJ/DKHbI MPeBbiWaTb CAEAYIOLWUX 3HAYEHWA:

50 % — npu ocafgkax meHee 1 Mm;

30 % — npu ocagkax ot 1 o 5 mwm;

20 % — npw ocagkax 6onee 5 mm.

8.2.3 3a kpuTepuii ycnosHol ctabunusaumm gedopmanuv npy UCNbITAHUM HATYPHOV CBael NPMHUMAatOT 0caaKy
cBauv Ha laHHOV CTYNeHu HarpyxxeHus, He npesbiwawwyto 0.1 Mm 3a nocnegHue 60 MUH HabnAeHNA, ecnu nog,
HVDKHVM KOHLIOM CBau 3asieratT necyaHble rpyHTbl UK [TMHUCTbIE FPYHTbI OT TBEPAON 40 TYroniacTUYHOR KOHCK-
CTEHLUMW, NN 2 Y HaBNO4EeHNA, eCAN MO HUKHUM KOHLLIOM CBau 3a/eratiT MMHUCTbIe TPYHTbI OT MATKONAacTUYHOM
0,0 TEKyYell KOHCUCTEeHLMN.

Mpw ucnbiTaHUy cBaii ONOP MOCTOB 3a 3TOT KPUTEPUIA MPUHMMAIOT CKOPOCTb OCaAKM, He NpeBbILLaloLL Yo
0.1 mm 3a nocnegHue 30 MUH HabO4EHNI — NpU ONUPaHNK CBau Ha KPYMHOO6/10MOYHbIe, NecyaHble FPYHTbI 1
TMIVHUCTbIE TPYHTbI TBEPAON KOHCUCTEHLUUN NN 60 MUH HabNoA4eHUi — NPW ONUPaHUKN CBaun Ha FMHUCTbIE FPYHTbI
0T MoNyTBEPAON A0 TYrONAacTUYHON KOHCUCTEHLN.

3a KpuTepwnii ycnoBHO cTabununsauumn gecdopmanum npm NCNbiITaHUN 3TANOHHO CBael uan ceaei-30HA0M
NPUHNMAlOT CKOPOCTb OCaAKN CBau Ha AaHHOW CTyNeHn HarpyxeHus, He npesbiwatoyto 0.1 Mm 3a nocnegHue:

15 MVH HabNAeHWUA, ec NOA HUXKHUM KOHLLOM CBau 3asieraloT necyaHble U rUHUCTbIe TPYHTbI TBepAoW
KOHCUCTEHLNK;

30 MWUH HabNOAEHNA, ecAn NOA HUXHUM KOHLIOM CBau 3afnerawT [MIMHUCTbIe TPYHTLI OT NOAyTBepAol 40
TYronnacTuiMon KOHCUCTEHLUK,

60 MVH HabAEHNIA, €CNN MO HKHMUM KOHLIOM CBau 3aneraioT MIMHUCTbIE TPYHTbI OT MATKONIACTUYHOM A0
TeKy4eii KOHCUCTeHLMN.

8.2.4 Harpyska npv ucnblTaHUn HaTypHOI cBael fo/kHa 6blTb fOoBeeHa [0 3HaYeHuns, Npu KOTOPOMm 06-
L as ocajka cean coctasnsieT He meHee 40 MM. [pu UCMbITAHUN 3TA/IOHHO CBaei Unu ceaeii-30H40M 3Ta ocajka
[OJ/DKHA 6bITh He MeHee 20 MM. [pu MeHbLINX 0caAKax MPOL0/HKNTENbHOCTb BbIAEPXKN CBan NoJ Harpy3Kkoii Ha
nocnepgHel CTyneHn HarpyxeHus, faxe B c/lyyae OCTUXEHNSA NPUHATON YyCNOBHON cTabunnsanum, 4onxHa co-
CTaBWUTb He MeHee 5y, eciv B NporpaMMe UCMNbITaHWUIA He ykasaH 4pYroii CPOK BblAepXKn cTabunusaymu.
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Mpw 3arny61eHUN HUXKXHUX KOHL0B HATYPHbIX CBali B KDYNMHOO6/I0MOYHbIE, N/IOTHbIE MecyYaHble U [MUHUCTbIE
TPYHTbI TBEPAOI KOHCUCTEHL MU Harpyska Ao/IXHa 6biTb fOBEAEHA [0 3HAYEHUS, NPEAYCMOTPEHHOTO NMPOrpaMmoi
MCNbITAHWIA, HO HE MeHee NONIYTOPHOIO 3HAYEHUSA HecyL el cnoco6HOCTM cBaun, onpeaesieHHOoN pacyeToMm, 1 He
60/1ee pacueTHOro CONPOTUB/IEHUSI CTBO/IA CBaU MO MaTepuany.

Mpw 3arny61eHNN HUKHUX KOHL,0B 3TaNIOHHbIX CBall UK cBali-30H40B B KPYNMHOOG/I0MOYHbIE TPYHTLI HArpYy3-
Ka fo/mKHa 6bITb AOBeeHa A0 3Ha4YeHNs, NpejyCMOTPEHHOro MPOrpaMMOii UCTbITAHWIA.

|_|pVI KOHTPOJ/IbHOM UCNbITaAHNN CBau NP CTPOUTE/IbCTBE HanbonbLas Harpyska He AOoJ/IXXHa npeBbllaTb pac-
UETHOro CONPOTUB/IEHUS CTBOJIA CBAW MO MaTepuany.

MpumeuyaHune — B cryyae HenpeaBUAEHHOTO NepepbiBa B UCMbITAHUAX AaSibHELIee HarpyXeHue ceau u
perucTpauuio nepeMeLLeHnii cBau NPOBOAAT C OTCYETOM UX OT paHee AOCTUTHYTbIX 3HAUEHWIA.

8.2.5 lMocne npoBeAeHUsA UCNbITAHWA FPYHTa 3Ta/IOHHOW cBaeli Tuna |l 4Na oueHkn npegenbHOro ConpoTuB-
NIeHNA TPyHTa Noj HUXHMM KOHL,OM cBau NpoBOAAT BAAB/IMBAHUE ee HMXHEro KoHua Ha 20 MM. a 3atem (gns
OLLeHKMN MpeaenbHOro ConpoTUBAEHNA TPyHTa Ha 60KOBO NOBEPXHOCTK CBau) — BAAB/VBaHVE UK Bblgepruea-
Hue cTBO1a CBau Ha 12 MM.

YKa3aHHble UcnblTaHWsa NPOBOAAT 6€3 «oTAbIXa» CTYNEHAMUN Harpy30K, 3Ha4eHUsA KOTOPbIX Ha3HavyalwT co-
rnacHo 8.2.1, n sbigepxunsarT B TeyeHne 15 muH.

B)xypHasne ncnbiTaHuii rPyHTOB 3Ta/IOHHON cBaell yka3biBaloT MPOMEXYTKU BpEMEHU MeXAy OKOHYaHneM
npeablAyLwero n Ha4anom cnefyroLLero UCnbiTaHus.

Mpu ncnonb3oBaHnmM 3aTaIoHHOM cBau Tuna Il noMrMo o6 eli Harpy3ku Ha CBal Ha Kaxaoi CTyneHun Harpy-
XEHUA B CPOKM, YKa3aHHble B 8.2.3, CHUMAIOT NokasaHusa nogaTyunky, perucTpupytoliemMy conpoTusieHune rpyHTta
noA HXHUM KOHLLOM CBaw.

8.2.6 Pa3rpy3ky cBau (HaTypHOIA, 3Ta/IOHHOI UK cBan-30HAa) NPOBOAAT NOC/e AOCTUXKEHNS HanbonbLiei
Harpysku (cm. 8.2.4) CTyneHsMu, paBHbIMN YABOEHHbIM 3HAYEHNAM CTyMeHel Harpy>XeHus, ¢ BbIAEPXKON kax o
CTYyNneHun He meHee 15 MuH.

OTcueTbl No Npubopam Ans nsmepeHunsa gecdopmaymnii CHUMaT cpasy nocne Kaxaon CTyneHu pasrpysku
yepe3s 15 MuH HabnwAeHWIA.

Mocne nonHo pasrpyskm (4o Hyns) HabnwgeHns 3a ynpyrum nepemMelleHnemM cean cnegyeT nposBoauTb B
TeueHne 30 MUH NPU NecYaHbIX FPYHTax, 3anerarlinx nog HMWKHUM KOHLOM cBaun, 1 60 MUH — MPU FINHUCTBIX
rPyHTax, Co CHATUEM OTCYETOB Yepes Kaxable 15 MuH.

8.2.7 Mocne npoBeAeHUs UCNbITAHNS 3TaNOHHOW CBael A cBaeii-30HA0M UX U3BAeKalT U3 rpyHTa. MNpu
3TOM BblAeprusaolee ycunme npuknagbialoT 6€3 pbIBKOB U N0 OCK CBaw.

8.2.8 B npouecce ncnbiTaHnsa BeAyT XypHan, hopma KOTOPOro npusegeHa B NpuaoxeHun X.

8.3 MpoBefeHNe NPU UMHXEHEPHbIX N3bICKAHNUSAX AN CTPOUTENLCTBA YCKOPEHHOTO UCNbITaHUS
TPYHTOB 3TA/IOHHOW CBaeil Ha BAABNMUBAIOLW Y0 HArpy3Kky

Mpy MHXEHEePHbIX U3bICKAHNAX AN CTPOUTENLCTBA fONyCKaeTCA NpoBeeHNe YCKOPEHHOTO UCTbITAHWUS TPYHTOB
cTaTuyeckol BAaBsnuBaloLeli Harpy3koi aTanoHHON cBael MeTo40M penakcauum HanpsxeHuin, obecneumsato-
LWKUM nony4vyeHue rpakoB 3aBUCMMOCTIN OCaKM CBail OT HArpy3ku, MAEHTUYHbLIX Fpadukam, nonyvyaemMbiM MeTO-
nom no 8.2.

PekomeHpaLun no NpoBeAeHMI0 UCMbITAHUA METOAOM penakcauunm HanpsXeHuli npuBefeHbl B Npuioxe-
HUK W.

8.4 MpoBejeHNe KOHTPONLHOTO UCNbITAHWS CBauU HA BAABNNBAKOLLYI0 HATPY3KY METOLOM,
MCNONb3YLWMM NPUHLKUNBLI BONTHOBON Teopumn yaapa

MeToA ucnbiTaHuii ¢ MICNOJIb30BaHMEM MPUHLUMOB BOJTHOBOW Teopuu yaapa npefHasHavyaeTcs gns OLeHKn
CONPOTUBAEHUSA BYPOBbLIX, HAGMBHbIX U 3a6NBHbBIX BEPTUKANbHO PACNO/IOXEHHbIX CBali Ha BAABNUBAIOLLYIO Ha-
rpy3Ky no pesynbTaTaM onpefeneHns CUI0BOTO U CKOPOCTHOrO MX OTK/MKA Ha yAap B OCEBOM HanpaBieHuu,
HaHeCeHHbI cBaeb0liHbIM MOIOTOM MO BEPXHEMY TOPLlY cBawn. [pn 3TOM B MpoLecce NCNbiTaHWii npegycmartpu-
BaeTCs NoNyyYeHne faHHbIX 0 AeCTBYOLW el cune no perncTpmpyemMbimM 3HadeHnam gedopmawmuii cTeona cesam u
06 YCKOPEHNMN 1 CKOPOCTUN ee NepeMeLleHns noj Bo3AeiiCTBUEM YAaPHOTO HarpyXeHus.

[na npunoxeHus ygapHoii Harpy3ku K cBae MoXeT MPUMEeHATbLCS CTaHAapPTHbIN cBaeboiiHbIl v cneymans-
HO M3rOTOB/IEHHbIV NOABECHOW MOMOT, o6najalroLwmnii Maccoii 1 aHeprueli yaapa, Cnoco6HbIMy o6ecneunTb Norpy-
XeHue cBau Um co3faTb MITHOBEHHOE KBasucTaTuyeckoe COnpoTuB/eHe, KOTOpoe B TeUeHre nHTepsasa BpemMe-
HW He MeHee 3 MC MPeBOCX0AN/I0 Bbl yCTaHOB/IEHHYIO NPOEKTOM pabouylo Harpy3Ky Ha cBaro.
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OpUEHTUPOBOYHO NPU UCNbITAHNUAX CBall B ANCMEPCHbIX FPYHTax aHepruto yaapa mosiota noA6upatoT Tak.
4yTO6bI OCTATOYHOE NepeMelleHne cBav nocne yaapa 6bi10 He MeHee 2 MM.

Mexay rosnoBoii cBan 1 MOIOTOM BBOAAT AeMNduUpyoLLyto NpoknaaKy u3 ynpyroro matepuana, obecneun-
BaloLLYI0 ralleHne BbICOKOYACTOTHO cocTaBnsoLw el yaapa npu ncnbliTaHnax.

MonyyeHHble 3TUM METOAO0M pe3y/nbTaTbl UCMbITaHWI NP 06paboTKe NX C UCMOb30BaHNEM BOJTHOBOI Teo-
pvn yaapafatloT BO3MOXHOCTb MPUBMKEHHO OLLEHUTb fleiCTBYIOLL ee CONPOTHNBIEHNE FpyHTa no 60KoBoIi noBep-
XHOCTW U MO NsiTe cBau, a Takke MOAeNnpoBaTb 3aBUCUMOCTb Harpy3ka — ocajka.

Mpwv ncnonb3oBaHNM BOSIHOBOTO pacyeTta 15 onpefeneHns conpoTusaeHns paboTarLmx Ha BAaBIMBaHne
OAVHOYHBIX CBall JOCTOBEPHOCTb pacyeTa A0J/IKHA NOATBEPXAATbCA MMetowmmucs (y hupmMbl, npoBoaAaLLeit
UCMbITAHUS) MOMOXNTENbHBIMW pe3y/ibTaTaMmn CTaTUYeCKUX UCMbITAHWUIA CBaii TOro Xe Tuna, Takoi xe AANHbI 1
Takoro e nMonepeyvyHoro ce4YeHus B aHasIOrNYHbIX TPYHTOBbIX YC/TOBUSAX.

TpeboBaHusa K npubopam 1 060pyA0BaHNI0 415 NPOBEAEHNSA UCNbITaHWIA CBali HAa BAABNNBAIOLLYI0 Harpys-
Ky METOZIOM, 1CMOJIb3YOLWUM NPUHLMNLI BO/IHOBOM Teopun yaapa, NpuBeeHbl B NpUioxeHnn H.

8.5 TlpoBefeHne UCNbITAHUA TPYHTOB CTATUYOCKOW BblgepruBatoliein Harpysko

8.5.1 ins ucnblTaHUsA CTaTUYeCKoi BblAeprusaloL el Harpy3koii He MPUMEHSAI0T 6€TOHHbIE U COCTaBHble
cBau, ene3obeToHHble NpejBapuTeslbHO HaNpsXXeHHble cBan 6e3 nonepeyHoro apMmpoBaHuns, cBam ¢ yLnpeH-
HOIl NATON 1 BUHTOBbIE CBaMW.

[lonyckaeTca ucnonb3oBaTb CBau, C NOMOLLbIO KOTOPbIX MPOBOANAOCH UCMbITAHWE TPYHTOB CTAaTUYeCKOM
BaBNUBAlOLLLE Harpy3Kkoii. Mpu 3TOM NPOLOMKUTENBHOCTb «OTAbIXa» CBau Nocfe NnpesblAyLLnX UcnbiTaHuii npu-
HUMaloT no 7.2.3.

8.5.2 Ny6uHy norpyxeHus ceav Npu UCMbITaHUU, NPOBOAUMOM C Lie/lblo OnpefeneHns CUl HeraTUBHOro
TPeHUs B NPOCaA0UHbIX TPYHTaX, NPUHUMAIOT PaBHOW r1y6uHe NpocafoyHol TONLWMK.

8.5.3 HarpyxeHune cBau cTaTM4eckoii BblfeprusaroLlei Harpy3koii u cHATMe 0TCYeTOoB o npubopam NpoBso-
0AT BcooTBeTcTBUN € 8.2.1 1 8.2.2 ANA HaTypHOW cBaw.

8.5.4 3a kpuTepwuii ycnosHoIi cTtabunusauuv gedpopmManuy NPpUHUMAaloT CKOPOCTb BbiXOJa CBau U3 rpyHTa Ha
KaXXA0W CTyneHn NpuoXeHnsa BblgeprusatoLeli Harpysku He 6onee 0.1 MM 3a nocrnefHue 2 4 HabnwgeHun gns
cBali PyHAaMEHTOB 34aHni 1 COOpYXeHuli (KpoMe MOCTOB), a A5 cBaii hyHAaMeHTOB 0NOp MOCTOB — He 6osee
0,1 MM 3a nocnegHuii Hac Hab I AEeHUIA.

8.5.5 Harpyska npu ucnbiTaHun rpyHTOB BblAEpruBatoLLeil Harpy3koi Npu NHXeHepHbIX UCMbITAHNAX ANA
cTpouTenbCTBa J0/HKHA ObITh AOBEefeHa 40 3HAaYEHVA, Bbi3blBAIOLLETO NOABEM CBAN U3 TPYHTA HE MeHee 25 MM.
Mpu KOHTPO/bHBIX UCMLITAHUAX MaKCUMasnbHas BblAepruBalollas Harpyska onpejensieTcs nporpaMmMoin ncnbl-
TaHWiA.

8.5.6 Harpyska npv KOHTPOJIbHOM MCMbITAHUN CBau BblAepruBaloLeii Harpy3koii Npyu CTpOUTeNbLCTBE He
[0/XHa NpeBbllWaTh PacyeTHY0 BblAEPrBaloLLyl0 Harpy3Ky Ha CBal, ykasaHHy B NpoekTe cBaiiHoro cyHaa-
MeHTa.

8.5.7 B npouecce ucnbiTaHns BeAyT XypHasn, dopMa KOTOpPOro npuseAeHa B npunoxexHuu X.

8.6 MpoBeaeHne UCNbITaHUSA TPYHTOB CTAaTUUYECKON rOPU30HTaNbHOW HArpy3Koii

8.6.1 Mpubopbl 4158 N3MEPEHUS TOPU3OHTasIbHbIX NepeMeLLeHNi NCNbITbIBAEMOI CBan ycTaHaBANBAOT B
NAI0CKOCTSAX, NapasiienbHbIX N1I0CKOCTU AleiICTBUS CUMbI, HE MeHee 1BYX: Ha yPOBHE NMOBEPXHOCTU rpyHTa (B akBa-
TOPUSAX — NOBEPXHOCTU BO/bI) U HA YPOBHE NPUIOXEHNA FTOPU3OHTASIBHO Harpysku.

8.6.2 HarpyxeHue cBan ctaTu4eckoi ropusoHTanbHO Harpy3Koii 1 CHATWe oTcYeToB No npuéopam NpoBso-
OAT B COOTBETCTBUM C TpeboBaHMAMM 8.2.1 1 8.2.2 41a HATYPHOI cBau.

8.6.3 3a kputepuii ycnioBHOI cTabunmsauny gedopmanmm npuHMMaloT CKOPOCTb FOPU30HTa/IbLHOIO NepemMe-
L|eHNA CBawu Ha Kax ol CTyneHn NpuaoXeHUs ropn3oHTanbHo Harpysku, He npesbiwatouyto 0.1 mm 3a nocne-
AHue 2 4 HabnogeHnii no npubopam, pacnonoXeHHbIM Ha YPOBHE MPUIOXEHNS TOPU30HTA/IbHOM Harpysku.

8.6.4 Harpyska npu UCMNbITAHUU TPYHTOB FOPU30HTAIbHON Harpy3Koi NPU MHXEHEePHbIX U3blCKaHUAX ANS
CTpoUTEeNbCTBA O/IXHA OblTb JOBEAEHA 1O 3HAUYEHUS, BbI3bIBAIOLLET0 TOPU30OHTaIbLHOE NEepeMeLLeHne cBamn Ha
YPOBHE NPUIOXEHNA Harpy3ku, HasHa4eHHOro NPorpaMmMon UcnbiTaHui.

8.6.5 Harpyska npu KOHTPO/IbHOM UCMbITAHUW CBan FOPN30HTa/IbHO HArpy3Koii Mpu CTPOUTENbCTBE He 40/1-
XXHa npeBbllaTh pacyeTHYI0 rOpM30HTaIbHYI0 HAarpy3ky Ha CBalo, ykasaHHy0 B NpoekTe CBaliHOro pyHaaMeHTa.

8.6.6 B npouecce ucnbiTaHns BeAyT XypHasn, dopMa KOTOPOro npuseaeHa B NpunoxexHuu X.
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8.7 Ob6paboTka pe3ynbTaToB

8.7.1 [lonyckaeTcsa MCNoib30BaTh pe3y/ibTaTbl MCNbITAHUA TPYHTOB 3TaNoOHHON cBaeli Tuna lll gns nocTpoe-
HKA rpadimka 3aBUCUMOCTUN OCaKN HATypHOI 3a6MBHOW cBan OT Harpy3ku (CM. npunoxexve ). PesynbTartbl UCMbI-
TaHUs TPYHTOB cBaeil opopmMAsIoT B Buge rpacmkos 3aBucumocTu gecopmanmmn (ocafkv, BbIXofa, ropusoHTasb-
HOro nepemelleHns) cean v OTAeNbHbIX e 3/IeMeHTOB (HMXHEro KoHLa u cTBos1a 418 aTafoHHol cBan TMnos i
n 11l) oT Harpy3kun n nsmepeHus gedopmaLnum BO BpeMeHU No CTYNeHAM HarpyxeHusa (cM. npunoxenus K, Jin M).

8.7.2 MacwTab rpatmkoB Npu NCNbITaHNW HATYPHOI CBaei cTaTuyeckoi BAaBAnBaloLL e Harpy3Kkoi NnpuHmu-
MatoT:

- N0 BepTuKanum — 1 cM. paBHblii 1 MM ocafku cBau.

- M0 ropu3oHTann — 1 cM. paBHblii 50 KH Harpysku: 1 Mm. paBHblii 10 MUH BbIAEPXKN HArpy3sku.

[lns 3TanoHHO CBan UK cBan-3oHAa:

- No BepTMkanu — 1 cM. paBHblli 1 MM ocajku cBau,

- M0 ropu3oHTann — 1cM. paBHblli 25 kKH Harpy3ku u 30 MUH BbIAEPXKN HArPy3Ku.

[na aTanoHHO cBan Wan cean-3oHAa Npu n3MeHeHUn macwTaba rpadmkosB cornacHo 4.9 B npegenax
0AHOro 06bekTa fo/KeH cobnaaTbCA OAUH U TOT Xe MaclTab.

8.7.3 MacluTtab rpavKoB Npu UCMbITAHUN CTATUYECKOI BblAEPrMBalOLLEN HArPY3KO/ NPUHUMALOT:

- No BepTukanm — 1 cM. paBHblii 1 MM BbIxO4a cBau:

-No ropusoHTanm — 1 cM. paBHbili 50 kH Harpy3ku: 1 MMm. paBHbili 10 MUH BblAEPXKA HArpy3Ku.

8.7.4 MacwTab rpadkoB NPy UCMbITAHUN CTATUYECKOW FTOPU30HTaNbHOW Harpy3Koi NpMHUMaloT:

- No BepTukanm — 1 cM. paBHblii 5 kH Harpysku; 1 MM, paBHbiii 10 MUH Bbl4EPXKN HArpy3Ku;

- N0 ropn3oHTann — 1 cMm. pasHblli 1 MM FOPU30HTANbHOrO NepeMeLLeHuns ceau.

8.7.5 MNpumepbl ochopMneHns rpachnkoB UCTIbITAHWI CBali Ha BAAB/IMBAIOLLYI0 HArpy3ky METOA0M, OCHOBAH-
HbIM Ha NPUHLMNAax BONHOBON Teopuun yaapa, npusefeHbl B NPUIOKeHUN H. Tam xe npuBefeHbl TpeboBaHmA K
o6opyaoBaHuio N npuéopam, MCNOMb3YyeMbIM NPU ATUX UCTbITAHUAX.

8.7.6 YacTHble 3Ha4eHus npeesibHOro CONpPoTUBIEHNSA CBau MO TPYHTY NO pe3ynbTartamM nosieBbiX NcnbiTa-
HWIi TPYHTOB CBasiMM onpeAensiioT B COOTBETCTBUMN C HOPMaMK MPOEKTUPOBaHUS CBaiHbIX DYHAAMEHTOB.

9 lcnblTaHMA MHOTO/TIETHEMEP3J/IbIX TPYHTOB CTATUUYECKUMMU
BAABMVBAOWNWMN 1 BblAEPTMBAOW UMM HArpy3Kamm

9.1 Mpu ncnbiTaHUAX 6ypo3abUBHLIMK U 3aOMBHBIMY CBasSIMK HAYan0 UCNbITAHWA HA3HavYaloT He paHee YeMm
yepes Hefento nocsne nx ycTpoicTea, 6ypoHabuUBHbIMU — He paHee AOCTMXKeHMs 6eToHOM cBali 80 %-HOl Nnpoek-
THOW NPOYHOCTH.

McnbiTaHna MHOrosieTHeMepP3/biX TPYHTOB caefyeT HaunHaTb TO/IbKO MOC/e MOJIHOTO BMep3aHUs UCMbITY-
emolii cBaw B rpyHT. Mpu 3TOM cpeAHAA TemnepaTypa nofInHe cBaun He 0/KHa ObIThb Bbllle TeMnepaTypbl OKpy-
XaloLero rpyHTa uan Temneparypsl, NpejycCMOTPEHHO MPOrpaMMoii UcnbiTaHuniA.

9.2 MNpoBegeHve ncnbiTaHsA CTaTUYECKO BblfeprusaloLL el Harpy3koi ceasamu, BXOASALWMMMN B COCTaB CBali-
HOro chyHAaMeHTa. He fonyckaeTcs.

9.3 MpoBeaeHne NCnbiTaHWn MHOTOTOTHEMEP3/bIX TPYHTOB CTaTUYeckoli BaaBnvuBatoLw el
M BblAepruBatlleil HarpyskaMum Npu MHXEHEepPHbIX U3bICKAHUAX AN CTPOUTENbCTBA

9.3.1 VcnbiTaHUsi NPOBOAAT B CPOKM, YCTAHOB/IEHHbIE NPOrPamMMOii UCAbITAHWIA.

9.3.2 HarpyxeHune ncnblTbiIBAEMOI CBan NPOBOAAT paBHOMEpPHO, 6e3 yaapoBs, CTYyNeHAMU Harpy3ku, 3Have-
HMe KOTOopbIX onpefenseTcs NporpaMmoit UcnblTaHWin, HO NpMHMMaeTca He 6onee V53ajaHHO B nporpamme
Hanbonblleil Harpy3kn Ha cBalo 4151 NepBbIX Tpex CTyneHen n'/10— fns nocneayoLwmnx cTyneHen HarpyxxeHus.

9.3.3 Ha Kaxfo0li CTyneHun Harpy>XXeHus CHUMalT oTcyeThl Mo BceM npubopam Ana nsmepeHus aecdopmaunii
B TaKOW nocnefoBaTe/ibHOCTU: HY/1IEBOW OTCUYET — Nepef HarpyXXxeHnem csaum, NepBblil oTcHeT — cpasy nocne
NPUNOXEHNA Harpy3Kku, 3aTem nocsiegosaresnibHo: Yepe3 30 MuH. 1;2; 4; 8:16 1 24 4 nganee c UHTepsasiom 24 u.

PacxoxpaeHunsa B nokasaHUAX NprbopoB He AO/KHbI NPeBbIWaTh 3HAYEHWN, yKa3aHHbIX B 8.2.2.

9.3.4 Kaxayto CTyneHb HarpyXXeHvus BblAepXunBatoT A0 YCNOBHOW cTabunusaunn gedopmayuu (ocagku,
BbIX0Aa) CBau, HO He MeHee 24 u,

3a kpuTepuii ycnoBHol ctabunusauum gechopmanmm NpMHUMAalOT CKOPOCTb 0cagku (BbixoAa) cBau Ha faH-
HOI CTYNeHW HarpyxeHus, He npesbiwaoLyto 0.2 MM 3a nocnegHune 24 4 HabnwaeHni.

9.3.5 Harpyska go/mkHa 6bITb fOBEAeHa [0 3HAYEHNA, NMPU KOTOPOM Ha AAaHHOW CTYNeHWN HarpyXeHus He
npoMCcXoAuUT YCNOBHOW cTabunusaunn gechopmaunn. NcnbiTaHne Ha 3TON CTYNEHU HarpyXXeHus 3akaH4ymMBatoT noc-
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Nle JOCTUXEeHUS 3HaYeHns ocafku (BbiIxoa), He MeHee YeM B TPU pa3a npesbllatoLLero 3HayeHme ocakm (Bblxo-
fa) Ha npeAbigyLleil cTyneHn npm o6 el ocagke He MeHee 25 MM UK Bbixofe He MeHee 10 mwm.

Ecnu Harpy3ka foBefeHa [0 Hanbosnbluero 3Ha4yeHns, 3afaHHoOro NporpaMmMoii CNbITaHWUiA, U Npu 3TOM
CKOPOCTb 0CafjKku (BbIxoga) npesbiwaeT 0.2 MM/CYT, TO UCMNbITAHUA ONYyCKaeTCa NpekpaTnTb.

9.3.6 Pasrpysky cBaun nocsie OKOHYaHUA UCMbITaHUA NPOBOAAT CTYNEHAMM, PaBHbIMU YIBOEHHbIM 3HAYEHU-
AM CTyneHel Harpysku (cm. 9.3.2). MpoAoIKNTeNbHOCTb CTYNEeHN pasrpyskn NPUHUMaloT He MeHee 15 MUH.

9.3.7 Bcnyyae HenpeBMAEHHOTO NepepbiBa B UCMNbITAHUU NPOBOAAT NOJIHYIO Pa3rpysKy ceamn CTyneHamm
cornacHo 9.3.6. Mocne nonHoii pa3rpy3kn 06a3aTebHO NPOBOAAT U3MEPEHUS YNPYTUX NEPEMELLEH NI Yepes Kax-
Able 15 MUH 1 3aKaH4YMBalOT NPU NpupalleHnn nepemelieHms, pasHom 0.01 mm. Mocne nepepbiBa UcnbiTaHne
[LO/DKHO ObITb NPOAO/IKEHO, HAUYMHASA C HArPy3Ku, NPU KOTOPOI NPOU30LLEN NepepbiB B UCTILITAHUN.

9.3.8 B npouecce ncnbiTaHns BeAyT XypHasn, hopma KOTOporo npueegeHa B npuioxeHuu M.

9.4 TMpoBeaeHne KOHTPOIbHOTO UCMbITAHUA CBAN B MHOTONIETHEMOP3/IbIX
TPyHTax Npu cTpouTenbcTee

9.4.1 HarpyxeHune ucnbiTyemoli cBan NpoBOAAT CTYNEHAMU Harpy3ku, 3Ha4YeHne KOTOpbIX NMPUHUMAKT No
yKaszaHmam 9.3.2. NnpoAo/MKUTEeNbHOCTbIO 24 Y Kaxaas.

9.4.2 Ha kaxAoW CTyneHn Harpy)xeHusi CHUMaloT oTcyeTbl N0 npubopam Ans n3mepeHuns gedopmannii B
nocnefoBaTesibHOCTU, yCTaHOBNEHHOM 9.3.3 ANs nepBbIX 24 4 OT HaYana CTyneHu.

9.4.3 Harpy3ska fonxHa 6bITb fOBeieHa [,0 3Ha4YeHNa, Npy KOTOPOM ocajka (BbIX0of) cBau pa3BmBaeTcs ¢
yBenmymnBaloLeinca ckopocTblo. Mpu 3TOM Harpyska He JOJ/HKHa NpeBbllaTh HanboNbLUY0 Harpy3Kky Ha csato,
npeaycMOTPEHHY0 NPOrpaMMoii NCNbITaHWNA.

9.4.4 B npouecce ncnbiTaHns BeAyT XypHan, hopmMa KOToporo npueegeHa B npuaoxeHuu M.

9.5 NpoBefeHne YyCKOPEHHOro UCNbITAHNS MHOTONTIETHOMEP3/blX TPYHTOB CTATM4YECKOA
BAaBNMBatloLWen Harpyskom

McnblTaHre MHOTO/IeTHEMEP3/bIX PYHTOB NPU UHXEHEPHbIX N3bICKAHWSAX /151 CTPOUTE/ILCTBA, @ TaKXe KOH-
TPO/IbHOE UCMbITAHWE CBaU NpW CTPOUTE/IbCTBE CTAaTUYECKON BAABNUBAKOLLENA Harpy3Koii (Npy COOTBETCTBYIOLLEM
060CHOBaHNM HEO6X0AUMOCTI) AOMYCKAETCS NPOBOANTL YCKOPEHHBIM METO0M C AMHAMOMETPUUYECKUM 3arpyxe-
HHOM.

PekomMeHgaumu no NpoBeAEHNI0 UCTbITAHUS YCKOPEHHbIM METOA0M NPUBEAEHbI B NPUIOXEeHUN P

9.6 O6bpaboTka pe3ynbTaToB

9.6.1 Pe3ynbTaTtbl UCNbITAHWA TPYHTOB 0DOPMSIOT B BUAE:

- UHXXEHEepHO-TeoKPVOI0orMYeckoro paspesa c rpadukammn pacnpegeneHns CyMMapHoi BNaXHOCTU (bauc-
TOCTW) U TeMnepatypbl N0 ry6uHe yHTa (CM. npunoxexue C). Mpatuk MCNONb3YIOT A1 OLEHKN BO3MOXHOCTU 1
LenecoobpasHOCTU NPUMEHEHUS 3aBNBHbIX 1 6Yp03abMBHbIX CBaii;

- hadhmkoB 3aBNCMMOCTU gedopmaunumn (ocafku, Bbixofa) csam oT Hady3ku (CM. MpUNoXeHNa T nY):

- hachnkoB n3ameHeHna gepopmaLl v BO BpEMEHMN N0 CTYMEHAM HarpyxeHus (CM. npuaoxerus T nY).

9.6.2 MacwTtab rpacnkoB NpUHUMALOT;

- N0 BepTMkanun — 1 cM, paBHbIl 1 M rNy6UHbI MHXEHEePHO-TeOKPMONOTrMYeckoro paspesa. 1 M rnyouHbl
norpyxeHums csav nam 1 mm nepemelleHuns (ocafku, Bbixoga) ceau;

- N0 ropu3oHTann — 1cm. paBHbiii 0.2 gonu eguHULbl BnaxHocTn (Nbauctoctn) n 1 °C temnepartypsbl
rPyHTa — /151 UHXEHEPHO-TeoKpnosiornyeckoro paspesa; 100 kH Harpysku unm 54 BblfepXxku Harpysku.

9.6.3 YacTHble 3HaYeHus npeAenbHO AINTeIbHOro CONPOTUBAEHMS CBaX N0 pe3ybTaram NoneBbIX NCNbITa-
HWIA MHOToNeTUEMEP3bIX TPYHTOB CBAAMM ONpeAensatoT No NpunoxeHuto .
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Mpunoxenne A
(o6sa3aTenbHoe)

Tpe6oBaHUA K NporpaMme NosieBblX UCMbITAHWUIA TPYHTOB CBasMU

A.l Mporpamma NoOMeBbIX UCMbITAHUI TPYHTOB CBasMu (HATYpHbIMUW, 3Ta/IOHHLIMW, CBasiMU-30HAAMK), NMPOBOAU-
MbIX NPU UHXEHEPHbIX U3bICKAHUAX ANA CTPOUTENbCTBA, [0/DKHA 6bITb COCTABNEHA C YMETOM:

- UMELLUXCHA PesynbTaToB UHXEHEPHbIX W3blCKaHWA;

- NPOrHo3a BO3MOXHOCTU U3MEHEHNS MHXEHEePHO-Tre0N0rMyeckux 1 rmaporeonornyecknx ycnosuii B npolecce
BO3BE[EHNA W IKCnnyaTauun 3haHnii 1 COOPYXeHWii;

- XapakTepuUCTUKN NPOEKTUPYEeMbIX 34aHWUIA N COOPYXEHNA 1 NX HECYLLUX KOHCTPYKLUIA;

- npejnonaraemblX 3HaYEHWU pacyeTHbIX HAarpy30K WA YCUINIA, AeliCTBYIOWNX Ha (hyHAaMEHTbl NPOEKTUPYEMbIX
3[aHuli U COOPYXEHWA;

- HameyaeMblX NPOEKTHbIX OTMETOK MIaHUPOBKN 3acTpauBaeMoil TepPUTOPUM M NOMOXEHWUS NOAOLBbI CBaMHbIX
pOCTBEPKOB:

- aKCnyaTauMoHHbIX TpeboBaHuii Kk npeAenbHO [ONyCcKaeMbiM NepemMeLlleHnsM KOHCTPYKLUUIA U. B 4acTHOCTH,
nepeMeLleHnaM Ha ypoBHe NOJOLLBbI CBANHOrO poCTBepKa,;

- pesynbTaTtoB NONEBbIX UCMbITAHWA TPYHTOB CBasMK, paHee NPOBOAVBLUMXCA Ha 61M3PACNONOXKEHHbIX 06beKTax
C @aHaNOrMYHbLIMU FPYHTOBLIMU YCNIOBUAMU, a TakXe OMbiTa UX CTPOUTENLCTBA W 3KCNNyaTauuu.

A.2 lporpamma nosieBbIX KOHTPO/IbHbLIX UCAbITAHWI CBaW NPV CTPOUTENbCTBE J0/KHA ObiTh COCTAB/IEHA C YUETOM
NPUHATBLIX B NpOeKTe:

- BUAA W KOHCTPYKLWIA CBaid, X hopMbl 1 pasmMepos:

- cnoco60B NorpyxeHus csait UM nx ycTpoiicTsea,;

- pacyeTHbIX Harpysok Ha csau;

- FPYHTOBbIX YC/10BUii 06bekTa.

A.3 B nporpamme nonesbiX UCMbITAHUI TPYHTOB CBasiMU A0/KHbI OblTh YKa3aHbl:

- MecTa NpoBe/leHnsi UCNbITaHWii;

- YMCMI0 UCMbITYEeMbIX CBal;

- KOHCTPYKTUBHAA CXeMa yCTaHOBKM AN UCNbITaHUA CBail;

- HanpaBsJ/IeHNe N 3HayeHne CTyneHel Harpy3ok npu UCbITaHUAX;

- HanbonbluMe Harpysku UM HauMeHbluve nepemelleHns csaii Npu UcnbiTaHUAX (0CafKu, BbIXOAbl U3 FPyHTA,
ropu3oHTasibHble NepemMelleHns);

- mMartepuanbl, BuA. pasMepbl U KOHCTPYKLUKU UCMbITbIBAEMbIX CBAl, FNy6UHA UX NOTPYXEeHUs, a Takke NPOeKTHbIN
oTka3 Ana 3abuBHbIX CBal (ynpyras u ocTaTo4yHas YacTu oTKasa Npu BO3MOXHOCTU UX U3MEPEHUSA);

- CNOCO6bI NOrPYXeHNs UK YCTPOWCTBA UCMbITbIBAEMbIX CBA;

- BUA. matepuarn, pasmepbl, KOHCTPYKLWSA, F1y6UHa NOrpyXeHUs aHKepHbIX CBail.

MpumeyaHnd

1 Yucno UcnbITyeMbIX CBai Npyu CTPOUTENbCTBE AO/HKHO COCTaBNATh:

- NPW UCMbITAHUN CBall [AMHAMWYECKOW Harpyskoin — o 1 % obuiero yncna ceail Ha faHHOM 06bekTe, HO He
MeHee 6 WrT.;

- MpU UCNbITaHWW CBall cTaTU4Yeckoi BAaBAMBaloLWieidl Harpyskoii — go 0.5 % ob6uiero yucna cBail Ha AaHHOM
06bekTe, HO He MeHee 2 LWUT.. 3a UCK/IYeHNeM cneymanbHO 060CHOBaHHbIX Cly4Yaes;

- NPV UCMbITAHWW CBaii cTaTU4YecKol BbligepruBaloLlei NAn ropusoHTanbHO Harpyskoih — He meHee 2 %. HO He
MeHee 3 wr.

2 B cnyyae Heob6xo4uMMOCTV MO yKasaHWio MPOEKTHOW opraHusaumn mchnbiTbiBaemble NPO6GHbIe HaTypHble cBau
[O/KHbI OCHaLLaTbCA TEH30MEeTPUYECKUMU AaTymkamu.

A.4 B nporpaMme nosieBbiX UCMbITAHUI TPYHTOB CBasiMU, MPOBOANMbBIX HA aKBATOPUSAX, LODKHbI 6bITh TakKe OTpa-
KEHbl;

- Temneparypa BOAb!:

- PEXWUM BOJIHEHUSI UMW NEfOBbIN PEXNM;

- CKOPOCTb ¥ HanpaBieHne TeueHuit:

- cneyuduyeckne ycnoBus, xapakTepusytolne KOHKPeTHbIi BOAOEM WU MOPCKYI0 akBaTopuio.

A.5 B nporpamme A0/MKHO COAEPXaTbCA TEXHUKO-3KOHOMUYeckoe 060CHOBaHUE HEOGXOANMOCTU MPOBEAEHNS
NPU U3bICKAHUAX MONEBbIX UCMbITAHUIA TPYHTOB CBasiMU, a Takke BUAA UCMbITAHWIA.
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MpunoxeHve b

(pekomeHpyemoe)

MpuHUMNManbHble CXeMbl YyCTAHOBOK
Ana noneeBblX ncnbiTaHui TPYHTOB CBasamMun

B.1 CxeMbl YCTAHOBOK AN WCNbITAHUIA TPYHTOB CTaTMYeCKOW BAaBMMBalOW el Harpyskoli npeacTaB/ieHbl Ha
pucyHke B.1.

a) YcTaHoBKa C rmapaBiuyeckum AOMKPaToM,
crcTeMoli 6anoK U aHKEPHBIMY CBasiMM

6) YcTaHoBKa C rpy30BOi NnaTdhopMoid, cryxallei ynopom
ANS TMAPABIMYECKOTo loMKpaTa

7 9 3 6 7

251 4 8 3 2

PucyHok B.1 — CxeMbl yCTAHOBOK A/l UCNbITAHWIA TPYHTOB CBasiMu, iucT 1

13
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f) Cxema yCTaHOBKYM 151 UCMbITAHUS TPYHTOB CTaTUYEeCKOi
BblZlepryBaloLLeii Harpy3Koii

e) Cxema ycTaHOBKM ANS UCTIbITAHWS TPYHTOB CTATUYECKO
rOPV30HTa/IbHOW Harpy3Koi

)K) CxeMmbl YCTaHOBOK C CaMOaHKepyK4LuMMucsa ceasamMmu-iramnamu
1 - wucnbiTyemas cBasi; 2 — aHkepHas cBas. 3 - pernepHas cuctema ¢ npotu6omepamu; 4 — JOMKpPaT C MAHOMeTpoM; 5 — cuctema
ynopos, 6anok; 6 — rpysosas nnatgopma; 7 — onopa; 8 — rpy3 (ynop gns gomkparta); 9 — TapupoBaHHbIil rpy3; 10 — TepmomeT-

puyeckoe ycTpoiicTBo (Nnpn Heo6xo4MMOCTU); 11 — onopHas NAMTa-oron0BOK

PucyHok B.1. nuct 2
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MpunoxeHne B
(pekomeHpyemoe)

CxeMbl KOHCTPYKL M 3TanoOHHON cBan 1 cBan-3oHAa

B.1 CxeMbl KOHCTPYKLWIA 3TaNOHHOI CBan 1M cBan 30HA4A npeAcTaBneHbl Ha pucyHkax B.1 un B.2.

O6Lwuit Bua HWXHAS YacTb C HAKOHEYHUKOM

Twvn | Twvn 1l

086 yL_
\AYr
—-J

1 — rpy6a (ctBon cBaun). 2 — 1 — Tpy6a (cTBON cBau), 2 — HUNNeNb. 3 — HaAroONOBHUK; 4 — rNyX0i HaKOHEYHWK; 5 —

HakoHeYHuK: 3 — mydTa TpeHua MydTa; B — BblABUTAEMbIii HAKOHEUYHUK. 7 AaTyuK ycunus; 8 mm HaKkOHeYHuK. 9 — Boiinoy
4 — wapoun.nunap Hasa npoknajka; 10 - 6OAT ANA KPenneHWa faTunka yCUAUs K HaKOHEUHUKY

PucyHok B.1 — Cxema KOHCTpyK- PrcyHok B.2 — CxeMmbl KOHCTPYKLWiIA 3TafIOHHOW cBau

LM cBau-30HAA
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MpunoxeHune I
(pexomeHgyemoe)

PacnonoxeHue BbIpaboToK 41 NOKANLHOTO 3amMaynBaHnUs TpyHTa
B OCHOBAHUM cBau

1 Cxema pacnosloxeHus BblipabGOTOK AN NOKaNbHOTO 3amMayMBaHUsi TPyHTa B OCHOBAHUM CBau NnokasaHa Ha
pucyHke TI.1.

1~ wucneiTyemas cBafd. 2 — TpaHwes. 3 — [ApeHaxXHasa CKBaXuHa
(pa3mepbl B MM)

PucyHok Il — Cxema BbIpaGoToK

16
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MpunoxeHune [
(pekomeHpyemoe)

XXypHan noN10BOro NCMbITAHWUSA TPYHTOB
AVHaMmn4yecKol Harpyskoi

OpraHusaymns MyHKT
O6beKT CoopyxeHune
XYPHAN

nosieBoro UcCnbiTaHNA rTPyHTOB ,qI/IHaMI/ILIeCKOI7I Harpy3K0|7|

Jarta ucnolTaHua: Havasno

OKOH4YaHue

Ceas N&

Bug csaun

MaTepuan csau

Konep

[laTa n3rotosneHus csau

CeueHne (gmameTp) cBau Ha BEPXHEM
N HWXHWX KOHLax

[AnvHa cBaun (6e3 ocTpuA)

[OnuHa ocTtpus
Macca csau

MacnopT npeanpuaTus-
N3roTOBUTENS

Yucno ypapos Ha
1mwunn 10 cm
norpyxeHuns

rny6uHa
3a6uBKU, ©

Bnunxaliwasa reonornyeckas

BblpaboTka Ne

c™M

[aTa norpyxeHua csau
« » r.

MonoT (Tun)

3abuBka cBau

BbiCOTa nogbema

yAapHoi yactun
MofoTa, cMm

npoiigeHa « »

20 r.

Pacctosinne BbipaboTku

M

KpaTkas xapaktepucTuka UHXEeHEepHO-reos0rMyeckoro

paspe3a B MeCTe pacnosioxXeHusa csawu

Obuwan macca monoTa T
Macca yfgapHoii Yactu monoTa T
MacnopTHaa aHeprus ygapa

monota Krm
MacnopTHOe KONN4YecTBO yAapoB

B MUHYTY

Macca HarosioBHuKa T
Mpoknagka B HarofoBHUKE
Cnoco6 n3mepeHus nepemelleHunii ceau
(oTKa3omMepoM. NNHelko n ap.)

CpepHwnii Yucno ypapos Mpumevanue

oTKas, c™Mm c Hauyana 3abuBku
A6CONOTHbIE OTMETKU:
- TON1I0BbI CBav nocne 3abusku M
- HWXHEero KoHua oT cBawu M
- NOBEPXHOCTU FPpyHTa 'y cBan M
Fny6vHa 3abuBku cBam M
CoCTOSiHVe TON0BbI CBau nocre 3abuBku
Temnepatypa Bofbl (MpU UCNbITAHNAX Ha
akBaTopum) "C
Temnepatypa Bo3gyxa °C

17
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[lo6uBka cBaun

Bpemsa «oTAbixa», Yucno CpepHuii oTkas ot
farta OTKas, cm
cyT yaapos 04HOro yaapa, cm
3
5

Cnoco6 m3mepeHnss nepemelleHuni
cBan (OTKA30MEepOoM, SIMHERKo’

n aP-)

MpumeyvaHne — Ha AaHHOﬁ CTpaHuue XypHana npuBoaAaTt cxemy CbaKTVIl-IeCKOFO pacnosioXXeHnsa Toyek
UCNbITAHUIA, a Takxe Gavmkaniwmnx WHXXeHepHO-reosiorn4ecknx BblpaﬁOTOK N TO4YeK 30HAMpOoBaHUA.

B XypHane npoHymepoBaHo CTpaHul; 3anoJsiIHeHO CTpaHuny

HauanbHuUK NoneBoro nogpasgeneHus

(nognuce) (hamunus, nHuymans)
Ha6nwopatenn
(noagnuceb) (hamunus, uHuynansl)
(noagnuce) (bamunna, uHuynansl)

MpeacTaBuTeNnb opraHusauyumn, sabvsatwlleii csau

(noanuceb) (bamununa, nHuynans)

18
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MpunoxeHune E
(pekomeHpyemoe)

O6pasey rpacmyeckoro opopmaeHnsa pe3ynbTaToB NONEBOr0 UCMNbITAHNSA

E.1 O6pasel rpaduyeckoro ohopmieHnsa pesynbTaToB NoseBoro
npejacrtasfieH Ha pucyHke E.1.

MopowBa
cnos, M

b
P
I

fkok 0,50

Fny6uHa

9@20 3.20

5,00

9,00

145,10

142.50

140,70

136,70

a) [oonornyeckas KosioHka

TonwmHa cnos, M

o
a1
o

2,60

4.00

TPYHTOB AMHAMMUYECKON HArpy3Koii

leonornyec-
Kuii paspes g % =
OnvcaHne < g
T L53
pyHTOB 2aa
= m
1459 -go

o

HachbInHo rpyHT ><>< x
x> o\
11

CyIIMHOK Ty \
ryronnactuuMblii W /y 2
C IMH3aMK necka a
X X 3 r s’
rnnHa 4 \ |
MSATKOMAAcTUUHas \
5 a

CnuHa 6 I \ﬁ K ®HL)

MarkoniacTuiHas =137.90- -
C BK/IIOYEHNEM — — $ 1
[ApecBbl, WebHs C 3

9

100 200 300

6) Mpadhnk 3aBUCMMOCTM yncna
YAApOB K 1 0TKa30B € (CM)
OT rNy6WHbI NOrpyxeHns L

PucyHok E.1 — leonornyeckas KonoHka v rpaduk 3aBUCUMOCTM 4ucna yaapos K v

0TKa30B B (CM) OT ry6uHbI norpyxeHus L

400

K

MCMNbITAHUSI TPYHTOB AMHAMUYECKOWN Harpy3Kkoi
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Mpunoxenne X
(pekomeHgyemoe)

XXypHan noneBoro UcnbiTaHUA TPYHTOB CTATUHECKUMUW BAABMUBAKOLWNMMY,
BblieprMBalolMMmn N TOPU3OHTANBHBIMUW HArpy3kamm

OpraHusaumsa MyHKT
O6beKT _ CoopyxeHune
XYPHARN

NnosieBOro UcnblTaHUA FPYHTOB CTaTUYECKMMU BAaBNMBaKOLWMMKU, Bbligeprmsarowmmm n
rOPN30OHTaNbHbIMU Harpyskamu

fata ucnbiTaHus:

Ha4vano K » 20 r. OKOHYaHMe« » 20 r.

Csas Ne .

Bwupg ceaun

Jarta n3rotosneHusa ceau

CeyeHue (fMamMeTp) cBau Ha BEPXHEM

U HMKHEM KOHLax cM
OnwnHa ceaun (6e3 ocTpus) M
OnuHa ocTpus M
Macca cBau T

Bnnxaiiwas reonoruyeckas
BblpaboTka N&

npoaeHo « » 20 L.
PaccTosiHue BbIpaboTkn OT CBau M

KpaTkas xapakTepucTuka MHXeHepHo-
reosIorMueckoro paspesa B Mecre
pacnonoxeHusi caaw

Temnepatypa Bo3ayxa *C

Temnepatypa Bogpbl (Npy UCAbITAHUAX Ha
aksaTtopun) °C

[lata norpyxeHus csau

«__» 20 r.

Cnoco6 norpyxeHust nau yctpoicraa

O6opyAoOBaH/e, NPUMEHSIBLLEECA NPY MOTPYXEeHUU unn
yCcTpoiicTBe cBau

ABCONMOTHbIE OTMETKM:
- r0/10Bbl CBan nocse norpyxeHus

M
- TO/I0BbI CBaW Nepef ucnbiTaHnem

M
- HWKHEro KoHua

M
- MOBEPXHOCTW rpyHTa y cBau

M
CoCTOsiHVe roN10Bbl CBan nocne
norpyxenus (3abusku)
FnybvHa norpyxeHus (3an0xeHus) cean

M

Tun npu6OPOB ANA M3MepeHus nepeMeLieHuit
ceau

MpumeyaHune — Ha nepBoii cTpaHuLie XypHana NpUBOAAT cXeMy (rakTUYecKoi ncnbITaTenbHON YCTaHOBKM 1
pacnonoxeHus NpU6GOPOB AN U3MEPEHUA MEPEMELLEHNIA CBaM, a TakXe PacnofNiOXEHUs GAMXKAWLLINX WHXEHEPHO-

reonornyeckux BblpaboTok U TOYEK 30HANPOBAHUSA.

20
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(®opma nocnepgHelt cTpaHULbl XypHana)

Jomkpat Ne Ha kH  MaHomeTp N9 Ha MMa (atm)
Mnowaab NAyHxepa cM2
LleHa geneHnsa maHomeTpa MMNa (atm)

[lo6uBka cBaun

Homep cTynexu CTyneHb Harpysku. MokasaHus

Harpysku KH O6wasn Harpyska. kH MaHomeTpa. KH Mpumeyanne

B XypHane npoHymepoBaHo CTpaHul, 3anosiHeHo cTpaHuL

HavanbHuk nonesoro nogpaspgeneHuns

(nognuce) (bamunua, nunymnans)
Ha6bnwogatenu

(noanuce) (bamunusa, nunynans)

(noagnuce) |bamunusa, nanynanst)

T — YNC/O CTYNEHel Harpysku.
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MpunoxeHne U
(pekomeHpyemoe)

PekoMeHaaunu nNo NPpoBeAeHU0 NP UHXEHEPHbIX N3blCKAHNSX
YCKOPEHHOTO NOMIEBOr0 UCMbITAHUSA 3TAIOHHOI cBaell rPyHTOB
cTaTMuyeckoii BAaBAMBalOLWen Harpy3koil MeTo40M penakcauum HanpshkeHui

N.1 YckopeHHOe MCnbiTaHne TPyHTOB CTAaTUUYEeCKOl BAaB/MBatOLLeli HArpy3Koi Npu MHXEHEPHbIX U3bICKaHWAX ANs
CTPOUTE/IbCTBA NPOBOASAT CTYNEHYATLIM HArpyXXeHUeM 3Ta/OHHONM cBau 40 3afaHHblX 3HAYEHWI 0CaZoK, NPUHUMAEMbIX
no Ta6nuue .1 B 3aBUCMMOCTM OT FPYHTOBbIX YC/IOBWiA Ha 60KOBOI MOBEPXHOCTY CBau M UHTEpBAsa AOCTUTHYTLIX 0Caf0K
caau.

Ta6nwnuya W1 — 3HaueHWsi 0Caf0K M COOTBETCTBYIOLMX CTyneHei ocafok

HavmeHoBaHvie rpyHToOB WHTepBan ocagok. Mm CTyneHb ocafkn, MM
CNUHUCTBIE TPYHTbI OT TeKy4yennacTUYHON A0 MATKONAACTUYHOMN <3 0.5
KOHCUCTEeHUUNn 3—10 1.0
>10 3.0
CNMHUCTbIE TPYHTbI OT TYronnacTUYHOW f0 TBepAoi <6 1.0
KOHCUCTEHLWUN, necyaHble PbIX/IOro CMOXeHnaA 6— 12 2.0
>12 4.0
MecyaHble TPYyHTbI CpefHel NIOTHOCTU U NNOTHbIE <6 15
6— 12 3.0
>12 5.0

1.2 Mo gocTuxeHnn 3afaHHoii cTyneHn ocagku (Touku a,. a3u T. . Ha pucyHke W.1) npoBOAST n3mepeHne Harpys-
K/ Ha 3TasloHHYl cBal (COMPOTMBAEHUS T[PYHTOB OCHOBaHMSA), @ Takke CHMMAalT OTCYeTbl MO BCeM npubopam Ans
n3mepeHusi gedopmaunii B Takoli nocnefoBaTeNlbHOCTU, Nepef HarpyXeHuem cBau (HyneBoil oTcueT), nepsblii
oTcyeT — cpasy nocne JOCTWXEHWSA 3afjaHHoli ocajku, 3aTeM nocnefoBaTeslbHO TpW OTcYeTa C MHTepBasioM 5 MUH ©
Aanee yepes kaxgble 10 MUH [0 YCNOBHOI cTabunusauuy Harpysku (npekpawieHus penakcauuy Harpyskm — Toukn a2.
34 1 T. A. Ha pucyHke W.1).

.3 3a kpuTepwuii yCNoBHOW cTabunuMsauun Harpysku NPYHUMAlOT ee KOHEeYHOe 3HayeHue 3a MoCnefHuii UHTep-
Ba/s M3MepeHus, Npu KOTOPOM 6Gblna AOCTUTHYTa NpeAycMOTPEHHAs Nporpammoil UCMbiTaHWli CKOPOCTb CHUXEHUS Ha-
rpy3Kku.

CKOPOCTb CHUXEHWA Harpy3ku onpefensitoT Ha OCHOBE AaHHbIX O FPYHTax UCMbITbIBAEMOro BUAA UK conocTaBu-
TeNbHbIX WCMbITAHWA FPYHTOB MO ykasaHUsM 8.2 W peKkoMeHAyeMbiM MeTogoM. Mpu 3TOM YMCNO CONOCTaBUTENbHbIX
MCMbITAHUI AN TPYHTOB UCMbITbIBAEMOTrO BUAA JO/KHO BbiTb HE MEHee [ABYX.

.4 VicnblTaHna NpoBOAAT A0 JOCTUXEHUA obLieli ocafku 3TanoHHON cBan He MeHee 20 MM WM [0 Harpysku,
npeAycMOTPEHHOI NMporpaMMoli UcnbITaHWiA.

.5 Pasrpysky 3TasloHHOW cBau NPOBOASIT MOC/NEe AOCTUXEHUS Hanbonblwei ocagkum (CM. pasgen 4) cTyneHsimu,
paBHbIMU VS Harpysku npu AOCTMXKEHUN Hanbonbluei ocafku C BblAEPXKOW He MeHee 5 MUH.

OTcyeTbl Mo Nnpubopam ANA n3MepeHnsa gedopmalmii CHUMAaKT cpasy nocne KaxAoin CTyneHun pasrpysku n yepes
5 MWH HabnAeHNA.

1.6 B npouecce ucnbiTaHWa BeAyT XypHan no opme, npuBeAeHHOV B NpunoxeHun X. dopma nocnegyowmx
CTpaHuL, XypHana npuBejeHa B HACTOSLLEM MPUIOXEHNN.

WN.7 Pe3ynbTatbl UCMbITAHWA FPYHTOB 0hOPMASAIT B BUAe rpadvkoB 3aBUCUMOCTU OCafAKW 3TaNOHHON cBan OT
Harpyskv U1 U3MEHEeHWUsi Harpysku BO BPEMEHMW MO CTYMeHAM Ocafku.

Mpu atom Ana noctpoenus rpaduka S — f[P) ncnonb3yoT cTabunnsMpoBaHHble 3HAYEHUSI Harpy3ku 1 cooTBeT-
CTBYylOLLME UM 3HAYEHUs ocafdkn (CM. pucyHkn .1 n N.2).
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0 100 200 300 400 500 600 700 800 9001000 P.kH

PucyHok .1 — T'padmk 3aBUCMMOCTU OCa/K1 3TasIOH-
Holi cBan S OT Harpysku P
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PucyHok /1.2 — Tpadimk penakcauuu
Harpysku 3a BpeMsi UCMbITaHUS
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MpunoxeHue K
(pexomeHgyemoe)

O6pa3sel rpadpmyeckoro ohopMmaeHna pesynbTaTtoB NOMEBOro UCNbITAHNSA
TPYHTOB CTaTUYeCKOoW BAaBNNBalOLW el Harpy3koi

K.1 O6pasybl rpadmueckoro opopMaeHns pesynbTaToB UCMbITaHUA FPYHTOB HATYPHOI CBaei Ha BAAB/MBAKOLLYO
Harpysky npefcTtaBneHsl Ha pucyHke K.1.

a) MpadmK 3aBUCMMOCTN OCaaKu cBan S 6) Mpadmk n3MeHeHUs ocadku cam S
oT Harpysku P BO BPeMeHH t (N0 CTyneHAM HarpyXeHus)

PucyHok K.1 — 'padukn pe3ynbTaToB UCNbITAHWI TPYHTOB HATypHO cBaeil
Ha B,aBNUBAIOLLYIO HarpysKy
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K.2 Obpasel, rpadunyeckoro ohopmaeHns pesynbTaToB UCMbITAHWA TPYHTOB 3TafIOHHON cBaeli 1 cBaeli-30HA0M
npeacTaB/ieH Ha pucyHke K.2.

2/,4
-f' =50 kH

100
1

0 50 100 150 __ 200 250 300 P.kH 150

2 200

5
3

2/5
4
5
6

T
18 \
19
S. N%,a 300
a) Mpadhuk 3aBMCMMOCTU OCafkun cBan S 6) Mpadhmk n3meHeHnsa ocagku cean S
OT Harpysku P BO BpeMeH! t (N0 CTyneHsAM HarpyXeHws)
PucyHok K.2 — [padvku pe3ynbTaToB UCMbITAHUIA TPYHTOB 3TaNIOHHOW cBaeli

1 CBaei-30HAOM Ha BAAB/MBAIOLLYIO HArpy3Ky

MpumeyaHune — AHanormyHo rpacuky S — f{P) 3aBucumocTn obLieit ocafkm cBan S OT Harpysku P ctpoaT
rpachvikvi 3aBMCMMOCTU NepeMeLLeHnii HaKOHEeYHMKa U CTBOMA 3TaNoOHHbIX cBai Tnos Il u lll n cBan-3oHAa OT Hay3KN.
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Mpunoxenune /1
(pexomeHgyemoe)

O6pa3sel rpadmyeckoro ohopmaeHna pesynbtTaTtoB NOMEBOro UCNbITAHNSA
TPYHTOB cTaTUUeckoli BbigepruBatly el Harpyskoi

1.1 O6pasel, rpacpuyeckoro ohopMaeHns pesybTaToB NOMEBOr0 UCNbITAHUSA FPYHTOB CTATUYECKON BblAeprusak-
el Harpy3Kkoi HaTypHoli cBaeil npeacTaBneH Ha pucyHke J1.1.

a) Mpadmk 3aBMCUMOCTH BbIXOAa CBau 6) Mpachnk N3MeHeHUs BbIXoAa cBau M3 rpyHTa \
M3 rpyHTa  OT Harpysku Pv BO BpeMeHU f (N0 CTYyNeHAM HarpyeHus)

PucyHok /1.1 — padmk pesynbTaToB UCMbLITAHWIA TPYHTOB Bbl4epruBatoLieii Harpyskoi HaTypHoli cBaeit
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MpunoxeHne M
(pekomeHpyemoe)

O6pasey rpacmyeckoro oopmaeHnsa pe3ynbTaToB NOMEBOr0 UCMNbITAHNSA
TPYHTOB CTATMUYECKOW rOpM30HTaNbHO Harpy3Koi

M.1 O6pasel, rpacuyeckoro ohopmMIeHUs Pe3yNbTaToB UCMbITAHWA TPYHTOB rOPU3OHTAbHOW Harpy3koil HaTyp-
Hoii cBaell mpepcTaBneH Ha pucyHke M.1.

a) Mpachuk 3aBNCMMOCTY FOPU3OHTAIILHOTO NEpeMeLLeHNs caav JIH OT Harpysku PH

6) Mpadk N3MEHEHUS TOPU3OHTAILHOTO NepemMeLleHns cesau [, BoO BpemeHu |
(No cTyneHAM HarpyxeHus)

PucyHok M.1 — Pe3ynbTaTbl UCNbITaHWIi TPYHTOB CTATMYECKOW rOpM3OHTaNbHOM Harpyskoli HaTypHoli cBael
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Mpunoxenne H
(pexomeHgyemoe)

Tpe6oBaHusa Kk npubopam n o6opyfoBaHuUI0,
MCNoNb3yeMblM 415 OLEHKN CONPOTUBAEHUSA TPYHTOB OCHOBaHKA cBai
npW UX UcnbiTaHUM METOAO0M, OCHOBAHHbBIM Ha NPUHLMNAxX BOJTHOBOW Teopuu ygapa

H.1 OueHka CONPOTMBNAEHNS FPYHTOB OCHOBAHWA CBau MO JaHHbIM, PerncTpupyembiM B npouecce NpoAo/ibHOro
yaapa mosiota no ceae, TpebyeT onpeAeneHns ¢ NOMOLb0 TEH30METPOB (4AaTUMKOB AedpopMaLun) ycunuii, Bo3HUKat-
LMX B rOfI0BE CBaun, U C MOMOLLbIO aKCcenepoMeTpoB (AaT4UMKOB YCKOPEHWl) — CKopocTeli ee nepemMelleHuns, a Takke
3HaYeHUi OCTaTOUHbIX NepeMeLleHnii cean nocne ygapa, Hanpumep, HUBENMPOBaHWEM €B TOM0BbI [0 W nocne yaapa.
OnpegenexHne B NpoLiecce ygapa 3Ha4eHUi ykadaHHbIX BE/IMYMH B TeUeHne BPEMEHN NO3BOJISIET OCYLeCTBUTbL NOCTpoe-
HWe rpadmMkoB 3aBUCUMOCTM OCaAKM cBau OT AeCTBYIOWMX B HEW JUHAMUYECKNX YCUNNIA, KOTOPbIe MOTYT 6biTb Nepecun-
TaHbl (6narofaps UX KBasMCTaTUYHOCTM) Ha COOTBETCTBYIOLLME UM CTATUYECKUE Harpysku.

B0O3MOXHO Takxe B paccmaTpyBaemMoM c/iydae MpPOBOAUTb UCMbITAHUS CBali C OHOBPEMEHHOI BO BPEMEHU peru-
cTpauueli npu NpoAoNbHOM yAape Cusl, BO3HMKAOLWMX B rofloBe CBau, K ee nepemMeLleHuii.

H.2 Tunosas cxema M3MepuUTeNbHON| cucTembl ANs perncTpaumn, o6paboTkn n oTobpaxeHus pesynbTaTtoB UCMbI-
TaHWii rPyYHTOB OCHOBaHWA ANA paccMaTpuBaemMoro Metofa nokasaHa Ha pucyHke H.1.

PucyHok H.1 — TunoBas cxema U3MepuTenbHOW CUCTEMbI NPU UCMbITAHUMU CBait

CornacHo npepacTaBfieHHO Ha pucyHke H.1 cxeme o6opyfoBaHue BkIoYaeT B cebs TeH3oMeTpuyeckne faTunku
1un akcenepomeTpbl 2. KOTOpble BO BPEMS HAHeCeHus yhapa MoryT usmepsaTtb gedhopmaLunio matepuana csau u yckope-
Hue cBan B 3aBWCUMOCTM OT BPEMEHW B 3afjaHHbIX TOUYKax BAOJIb OCU CBau.

Jlatunkn Ha cBae [0/IKHbI pacnonaratbCa AnameTpasibHO NPOTUBOMOOXHO APYT APYry Ha O4MHAKOBbIX paccTos-
HWAX UK No ee ocu. Ha ofgHoOl cBae MCNONb3yeTcs He MeHee ABYX nap faTuukoB gedopmaunii 1 v AaTynKoB YCKOPEHUI
2. ycTaHaBNMBaeMbIX B yAasieHnn OT Bepxa rosioBbl CBan He MeHee 4yem 1,6 pa3Mepa NonepeyvHoro ee cevyeHus.

[latunkn [0/MKHbI 6bITh 3aKpernsieHbl Tak. HTOObl OHU He MOI/I CABUraTbCs BO BpeMs yaapa. [lonyckaetca 601To-
BO€ KpensieHue, NpukienBaHne Wi cBapHoe COoeAuHeHne JaT4yMKoB CO CBaeil.

B 3akpennieHHOM BuAe co6CTBEHHas yacTtoTa fjaTymkoB gedopmaunii (TEH30MeTpOB) M pe3oHaHCHas 4actoTa
[aTUMKOB YyCKOpPEeHWil (akcesnepomMeTpoB) JOJKHa npesbiwartb 7450 .

HaTtunkn gedopmaumii (TeH30MeTpbl) AOMKHbI UMETb SINHEVHbIA BbIXOA BO BCeM AuanasoHe BO3MOXHbIX gedop-
mMauuii matepuana csau. [pn ucnbiTaHNN Xene306eTOHHbIX CBall BbIXOAHOW CUrHan akcenepomeTpoB AO/KEH ObiTb
nuHelHbIM fo 9504 (4 — yckopeHue cunbl TskecTu) u 7450 Ty, Ana cTanbHbiX CBali pekoMeHAyeTcs UCMno/b3oBaTtb
aKcenepoMeTpbl C IMHENHbIM BbIXOAHBIM CUTHaNOM Ao 49504.

CurHanbl ¢ faTyvkoB MpW NOMOLM Kabens 3. aneKTpUYeckme HaBOAKW Ha KOTOPbIA AO/MKHbI 6biTb MeHee 2 %
0XUAaemMoro MakcMmyma curHana, nepefalnTcsi Ha U3MepuUTeNbHbI KoMNbloTep 4 unu wneidHbli ocyunnorpad. Mpn
3TOM MOCTynawLwuii curHan fo/mkeH 6blTb NPAMO NPONOPLMOHANEH perucTpupyeMbiM napameTpaMm B YacTOTHOM Auana-
30He obopyaoBaHus.
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CurHanel OT AaT4MKOB AO/KHbI 3anucbiBaTbCA B LMPOBOK (hopMe Ha AMCK 5 NEPEeHOCHOro perncTpupyroLiero
KOMMNblOTEpa Tak. YTOObl HACTOTHbIE COCTaB/AOLWME UMENN HUXHIOK rpaHnyHyto yactoTy 1500 l. a yacToTHas guckpe-
Tusaumsa npu oundposke — He MeHee 4950 L A4NA KaXAOro KaHana faHHbIX.

CurHanbl OT AaTYMKOB AO/DKHbI Takke oTobpaxarbCa Ha gucniee KomnbloTepa 6. Ha KOTOPOM BO BPeEMSI HaHece-
HUA ygapa MOXHO 6b1710 6bl HabnAaTb CUY U CKOPOCTb Kak PYHKLMIO BPEMEHU MO faHHbIM CUTHAN0B, Noayvyaemblx
HenocpeAcTBEHHO OT AaT4YMKOB C OTOGPaxXeHMeM WX nocne npeasapuTenbHO 06paboTku.

Mcnonb3yembie KOMMNbIOTEPbL! AO/KEH NO3BONATL NPOBOANUTL PEryanpoBKy A4S TOro, YTO6bl CUrHasIbl BOCMPON3BO-
AWNCH B MHTEpBase AMTENbHOCTLIO OT 540 200 Mc. Ycunusa, Bo3HMKatoLWme B CTBOJIE CBAW, U CKOPOCTM €ro nepemetye-
HWUIA [OMKHBI BOCMPOU3BOAMTHLCA KOMMblOTEpaMu AN KaXAoro ygapa, a obopyaoBaHne A0/MKHO NO3BOMATb YAepXu-
BaTb 1 OTO6GpaxaTb CUrHan Ans noboro BbI6GpaHHOro ygapa B TeueHne uHtepsana BpemMeHn He meHee 30 C.

H.3 TunuuHble rpadukn Harpy3ok n CKOpocTeil, a Takke Harpy3ok n nepemMelleHnii, BblgaBaemMble cneunannsmpo-
BaHHbIM KOMMbIOTEPHbLIM 06OpyAOBaHWEM MO pe3y/bTaTaM WUCNbiTaHUii hyHTa OCHOBaHUSI cBasiMU, NpeAcTaBfieHbl Ha
pucyHke H.2.

OnpegeneHve Hecylel cnoco6HOCTM cBau MO rPYyHTY NPOBOASIT NPV NMOMOLLM CNeuuann3vpoBaHHOro nporpaMm-
Horo obecneyeHunsi, pa3paboTaHHOro Ha OCHOBE MPVHLWNOB BOMIHOBOI Teopuu yaapa.

Harpyska, kH

J — Harpysku. 2 — cxopocTu; 3 — nepemeuieHuns

PucyHok H.2 — TunuyHble ocumnnnorpammbl, perucTpyupyemblie npu UCnbiTaHUAX yaapom
rPYHTOB OCHOBaHUs cBail
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MpunoxeHue I
(pexomeHgyemoe)

>XypHan noneBoro ncnbiTaHUsas MHOTOJIETHEMEP3/1bIX TPYHTOB
cTaTunyecKkumunm saasnmearliumMmmnm n eblgeprmparoliuMmn Harpyskamu

nonesoro UCnblTaHUA MHOroJ1IETHEMEP3/IbIX TPYHTOB CTaTU4YECKMMU BAABNMBAKLWNMU U

MyHkT _
CoopyxeHue

XYPHAN

Bblaeprnarwumn Harpyskamu

B

OpraHun3sauns
O6bekT
[ata ucnbiTaHUs: Havano «
OKOHYaHue «
CBasa Ne
Bupa cean

MaTepuan csawu
[Jarta u3rotoBneHus ceau

CeueHue (gmameTp) cBau Ha BEPXHEM
N HWKHEM KOHLax

[AnvHa ceaun (6e3 ocTpusA)
[AnvHa octpusa
Macca cBau

Cnoco6 WUCKNYEeHNs1 Ce30HHOTO CMep3aHus
rpyHTa co cBaei

Bnwnxaliwas reonornyeckas BblpaGOTKa

npoeHo « » 20
PaccTosiHne Bbipa6oTku OT cBawu

KpaTkas XxapakTepucTuka MHXEHepHo-

FeOKpVIOI'IOEVIHECKOFO paspesa B mMecTe
MATIKAHVO %

Bpemsi norpyxeHus csaw

MpofoNKNTENBHOCTL BMEP3aHUS CBau

Tun npu6OpPoOB NS M3MEpEeHUs:
nepemelLeHns ceam

TpMnanaTyns rnvma

CMm

MUH

cyT

»

20 L.
20 r.

Jarta norpyxeHua csau
« B 20

Cnoco6 norpyxeHust au yctpoictaa

O6opyfoBaHve, NpUMeHsBLIeeCs 45

GYypPeHNs CKBaXWH U MOTpyXeHUs
(ycTpoiicTBa) cBawu

JingepHaa cksaxuHa:
- Avametp

- rnyéuHa
- cnoco6 npoxofku

ABCONMIOTHbIE OTMETKM:
- TO/1I0BbI CBaW nocsie norpyxeHus

- TO/I0BbI CBaW nepef UcnbiTaHuem
- HUXHEro KoHua cBau
- 32609 NMAEPHON CKBaXWHbI

- NOBEPXHOCTW FpyHTa y cBau

- BerHeVI rpaHuybl MHOTo1eTHEMEP3/bIX

rpyHTOB

CocTosiHMe rofoBbI CBan nocne
norpyxeHus (3abueku)

Fny6uHa norpyxeHusi ceam
- obuias

- HWXe MaKCMMaslbHOro Ce30oHHOoro
npomeps3aHna—oTTanBaHusA

- HUXXe BEPXHEN rpaHunLbl
MHOrO/IETHEMEP3/IbIX FPYHTOB

- HUXe 3a6051 CKBaXXUHbI

Cc™M

MpumeyaHune — Ha nepBoil cTpaHuLLe XypHana NnpUBOAAT cXeMy (akTUYecKoi ucnbITaTenbHON YCTaHOBKM 1
pacnosioXeHusi NPUGOPOB AN U3MEPEHUS MEpPEMELLEeHnii cBan, a TakKe PacrnonoXeHus G6amxailmx UHXEHEPHO-
reonornyecknx BblpaGoToK U TOUEK 30HAUPOBAHUS.
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(®opma nocnepgHelt cTpaHULbl XypHana)

Oomkpat Ne Ha

kH  MaHomeTp N9

Mnowagb NayHxepa

cM2

LleHa geneHnsa maHomeTpa

Homep cTyneHu
Harpysku

CTyneHb
Harpysku. kH

B XypHane NpoHyMepoBaHO

HavanbHuk nonesoro nogpaspeneHuns

Ha6bnwopatenu

MMNa (atm)

O6wasn NMonszaununs

Harpys3un. kH

cTpaHul. 3anoNHEeHO

Ha

MMa (atm)

HaHoMmeTpa. kH

TemnepaTypa MHOFONCTHCMEP3N10ro rpyHta. 'C

Ha OoTMeHe Mu>a cBawun

cTpaHuny

(nognuce)

(nognuce)

' T — unuCno CTyneHeli Harpysku.

34
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MpunoxeHne P
(pekomeHpyemoe)

PekomeHaauuy No NpoBeEHNI0 YCKOPEHHOTO NO/IEBONO UCTNbITAHUSA
MHOTONEeTHEMEP3/bIX TPYHTOB CTaTUUYeCckoil BAaBAUBatoLLei
Harpyskoii c AMUHAMOMETPUYECKUM 3arpyxXeHuem

P.1 inA yCKOPEHHOro MCMbITaHWA MHOrONeTHEMEP3/bIX FPYHTOB CTaTUYeCcKoi BAaBAVBalOLLEel Harpyskoi ¢ AnHa-
MOMETPUYECKUM 3arpyXXeHnem NpUMeHsT ycTaHoBkM no 5.1. Mpu aToM Hanbonblwuii Nporné MHBEHTapHOW 6anoyHol
KOHCTPYKLWK, cnyxalleil ynopom Ana fomkpara, fo/keH 6biTb He 6onee 0.002 ee pacyeTHOro nponeta.

P.2 HarpyxeHue ucnbiTbiBaeMoii cBan npoBoAaT (CM. pucyHok P.1) 6e3 yAaapoB, CTyNneHsMW Harpysku, 3HayeHus
KOTOpPbIX NPUHUMAIOT paBHbIMK /8 NpeAenbHO ANMTENbHOTO COMPOTUB/IEHNA CBaU CTATUYECKO BAaBABaloLW el Harpys-
Ke. MONYy4YeHHOro no pesysnbTataM WCNbITaHWi, WAK OT MOJIYTOPHOIO 3HAYEHWUsA Hecylleil cnoCoOGHOCTU cBau MO TPYHTY,
onpepeneHHoit pacyetom no (1). Kaxaylo CTyneHb HarpyXeHus BblAepXWBAlOT B TeueHue 4 4. 3a KOTOpble Harpyska
CHMXaeTca No AMHaMOMETPUYECKOMY 3aKOHY BCNefCTBME Pas3BUTUA OCafKu.

P.3 Ha kaxpaoii CTyneHu HarpyXeHus CHMMalT oTcueTbl NO BCeM npubopam AN usMepeHus gedopmauunii B
cnefywoueii nocnefoBaTeNnbHOCTU: Nepes HarpyxeHmem cBau (HyneBoil OTCYeT), cpasy nocsie NPUIOXKEHUS Harpysku
(nepBbIii 0TCUeT), 3aTeM NocrneAoBaTe/IbHO YeTbipe oTcHeTa ¢ MHTepBasiom 15 MUH 1 flanee Yepes KaxAblil Yac A0 KoHua
CTyneHu.

P.4 Harpyska npu ucnbiTaHun fofxHa 6biTb AOBefeHa [0 KOHeYHOro 3HayeHus (nocne penakcauuu), kotopas
oKa3blBaeTCsA NPaKTUYeCKN NOCTOAHHON Ha NOCNEeAHUX TPEX CTYNEHAX HarpyxeHusi. MocnefHo CTyneHb BblgepXUBatoT
[10 YCNIOBHOI cTabunusauuy Harpysku. 3a KpUTepuii ycroBHol cTabunmnsauny Harpyskun NpUHUMatoT CKOPOCTb CHUXKEHUSA
Harpysku, paBHyto 0,02 Harpysku npegbligylieii CTyneHn 3a nocnegHve 4 4 HabnoaeHniA.

P.5 B npouecce ncnbiTaHna BefyT XypHan no opme, npueeAeHHON B npunoxernun M. dopma AONOAHUTENbHbIX
CTpaHuL, XypHana npusefeHa B HACTOALWEM NPUIOXEHUN.

P.6 Pe3ynbTaTbl UCAbITAHWI FPYHTOB OCDOPMASAIOT B BUAE rpaddnkoB U3MEHEHUSI Harpy3Kku BO BpEMEHU MO CTyneHAM
HarpyxeHus.

P.7 YacTHoe 3HauyeHne npefenbHO ANIUTENIbHOTO CONPOTUB/IEHUA CBau NO rPYHTY NO pesysibTartam NnosieBoro UCbl-
TaHWA MHOro/1IeTHEMEP3/1bIX TPYHTOB METOAOM JMHAMOMETPUYECKOTO 3arpyXeHus onpeaensatoT no rpaduky P — f(7) kak
3HaueHne Harpysku Ha nocnefHeil cTyneHu, Npu KOTOPOI NPOUCXOAWUT YCIOBHAA cTabunmsauus Harpysku.

(Popma [ONONHUTENBHBIX CTPAHUL, XYpHana)

O6bBKT WcnbiTaHne Ne CtpaHuua Ne.
WHTepBan Ocapka csau no npu6opam MM CHuxeHune Mpupauetxue
BpeMeHn Harpyska Harpysku ocaaku npw
Aata Bpewms, Mexay Ha ceat, no no npu penak- A P MpumeyaHue

4 (MUH) CpepHee penakcauyuu.

oTcyeTammn P.kH nepsomMy BTOpPOMY cayuu. gP, AS. MM
sHaueHmne

AT. MuH KH

S.

Teunepatypa rpyHTa. 'C. Ha rny6uHe 6 (i‘). m

B C/10€ CEe30HHOro
NaTta npoMep3aHMA— oTTanBaHmnA B MHOrosieTHemMep3/iOoM TpyHTe

namepeHnsa

ftn (Ha rny6uHe pacnonoxeHns

h. h3
ni *2 HWXHEro KoHua cBaw)
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MpunoxeHune C
(pekomeHpyemoe)

O6pasey rpachuyeckoro ohopmneHns
MHXEHepPHO-TeoKPUOIOTMUECKOro paspesa
LNS NONEeBbIX UCMbITAHUA MHOTOMIOTHEMOP3/bIX TPYHTOB CBAAMM

C.1 O6pas3sel, rpahuyeckoro ohopMAEHNST NHXEHEPHO-TEOKPUOMOTNYECKOTo paspesa A5 MOMEBbIX WUCMbITaHWiA

MHOTONIETHEMEP3/bIX TPYHTOB CBasMU MpeAcTaBfeH Ha pucyHke C.1.

MopoLuBa reonornyec- s
*g cnos, M = Kuii paspes <
x x By
2 e o BNaxHOCTb
s | S OnucaHne § W Temneparypa.
0 E z rpyHTOB o aonu *C
S El z eaMHULbI
(]
T 1 1 ¢ 5 14880. S
= 14840 1 =

01020304 -1-06 0 05

W
CyrnnHok
1 cdlll-lV 185 14655 1.85 nanoBbli, A
nblneBaTblii (

MMeco* naneso-

cepblil. g
2 5.00 143,40 3,15 pa3HO3EepPHWUCTI,
cpepnHei 4 [
alll-v MIOTHOCTY
Ci
Cynechb cepas. ' I////ly//
3 620 14220 120  nbinesatas, R ET 6 1L
nnoTHas B R B Y A

CyInMHOK cepblit 7
4 amlla 900 13940 2,80 C BKTOUEHHEM /////Tﬂ '
ranbku n rpaBua
5 gm 1124 1000 13640 1.00 Fnura °
’ ’ ) TeMHo-cepast I jl
PucyHok C.1 — Mpumep rpacmyeckoro othopMNEHUS NHXEHEPHO-FeOKPUOMOrMUYECKOro paspesa AN NonesbIx

NCNbITAHWUN MHOTro/iIeTHEMEP3/1bIX TPYHTOB CBasdAMU
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MpunoxeHueT
(pexomeHgyemoe)

O6pasey rpaunyeckoro odpopMaeHna pes3ynbLTaToB
noseBoro UCnbiTaHUS MHOTONTETHEMOP3/bIX TPYHTOB
cTaTU4YeCKUMU BAABNUBAKLWMMW U BblAEPTMBAOLW UMY HATPYy3KaMm
NPpUN UHXOHEPHbIX U3bICKAHUAX ANA CTpoUTenbCcTBa

T.1 O6pasel, rpahuyeckoro oopMIEHNsl Pe3ybTaToB MONEBOro UCMbITAHUS MHOTONIETHEMEP3/bIX TPYHTOB CTa-
TUYECKUMU BAAB/IMBAIOLMMM 1 BbIAEPTUBAIOLMMU HATPY3KAMU MPU UHXEHEPHBIX U3bICKAHUAX 4151 CTPOUTENLCTBA Npef-
cTaBneHbl Ha pucyHkax T.1 n T.2.

200 -100 600 800 1000 1200 1400

0 5 10 152025303540 <1550556065T0 4

a) Mpadimk 3aBNCMMOCTM OCafku cBan S 6) Mpachuk n3mMeHeHust ocafkm cBav S
OT Harpy3ku P BO BpemeHu f (Mo CTyneHsM HarpyxeHus)

PucyHok T.1 — Mpumep rpadguyeckoro oopMIeHnUst UCTIbITaHWI BAABMBAIOWLE HArpy3Koit
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an mv

a) Mpadnk 3aBUCMMOCTI BbIXOAA CBaV 6) Mpadmk N3MeHeHVsA BbIXoAa cBaun U3 rpyHTa \
13 rpyHTa AV OT Harpyskn Pv BO BPeMeHM t (M0 CTyneHAM HarpyXeHus)

PucyHok T.2 — TMpumep rpacguyeckoro ohopMIeHnsl pesynbTaToB UCMbITaHWS Bbl4EPruBaloLLeii HarpysKkoii
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MpunoxeHune ¥
(pexomeHgyemoe)

O6pasey rpaunyeckoro odpopMaeHna pes3ynbLTaToB
KOHTPO/IbHOTO UCNbITAHWUSA CBAW B MHOTOJIETHEMEP3/bIX FTPYHTaX
cTaTU4YeCKUMU BAABNUBAKLWMMW U BblAEPTMBAOLW UMY HATPYy3KaMm
npu cTpouTenbcTBe

Y1 O6pasel rpacmyeckoro opopmMaeHns pesynbTaToB KOHTPOJIbLHOTO WCMbITAHUA CBau B MHOTO/IETHEMEP3/bIX
rpyHTax ctaTu4yeckuMun BAaBNMBaKOLWMMU U BblAEPryBaOLWUMMN HArpy3kaMmy Npu CTPOUTENbCTBE NpeAcTaBfeH Ha PUCYH-
Kax Y.l ny.2.

a) Mpadhnk 3aBMCUMMOCTY 0cajku cBau S 6) Mpadmk n3MeHeHnst ocagku ceam S
OT Harpysku P BO BpeMeHM (N0 CTyNeHsM HarpyxeHus)
PucyHok ¥.1 — Tlpumep rpacmyeckoro opopMaeHns pe3ynbTaToB UCMbITAHWA BAABAVBAIOLEN Harpy3Koii
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Np Mm
a) Mpadhnk 3aBNCMMOCTM BbIXOAa cBaun 6) Mpadivk n3MeHeHns1 BbIxoda cBau 3 rpyHTa Av
13 rpyHTa Ay oT Harpysku Py BO BpemeHU f (1o CTyneHsM HarpyXeHust)

PucyHok ¥Y.2 — Tpumep rpadnyeckoro ohopmMaeHuss pesybTatoB UCMbITAHWUSA BblAEPTrMBaKOLLLE Harpy3koi
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MpunoxeHne ®
(o6sa3aTenbHoe)

OnpepgeneHne 4acTHOrO 3Ha4yeHus
npeaensHoO 4ANTENbHOTO CONPOTUBIEHUSI CBAU B MHOTO/IETHEMEP3/bIX TPYHTaX
no pesynbTaTtam NOJE€BbIX UCMbITAHWA TPYHTOB CBasAMMU

YacTHoe 3HaueHve npeaenbHO A/INTENbHOIO CONPOTUB/IEHUS CBaU NO FPYHTY MO pesy/bTataM Mo/fieBbIX WUCMbITa-
HWIA MHOTrONIETHEMEP3/IbIX TPYHTOB CBAsMWU NPUHUMAIOT PaBHbIM:

- NPV UCMbITAHUN NPU WHXEHEPHbIX W3bICKAHWAX ANS CTpouTenbcTBa — Haubonbliel Harpyske, npu KOTOpoi
nNpoucxoauT ycnosHasa ctabunusauyma gedopmanmmn (ocagku, BbIxoAa) cBan B cOOTBeTCTBUM € 9.3.4:

- NPV KOHTPOJIbHBIX UCMbITAHWAX CBau Npu CTPOUTEeNbCTBE — Harpyske, onpegensiemoit no gopmyne

fq; =*an.

roe 1, — npegenbHas Harpyska npu UCnbITaHUsX, onpegensemMas kak Haubonblias Harpyska Ha CBalo, Npy KOTOPOWi He
HaunHaeT pasBMBATLCA OCAAKA C YBE/IMYMBAIOLLENCS CKOPOCTbIO B COOTBETCTBUM C 9.4.3:
K, — KOI((PULMEHT, YUNTLIBAIOLUA KPATKOBPEMEHHOCTb MCMbITAHUI, NPUHUMAEMbI paBHbIM 0,65;
- MPU YCKOPEHHOM UCMbITAHUM C AUHAMOMETPUYECKAM 3arpy)XEHHOM — MO MPUIOKEHNIO P.
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