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Mpeaucnosue

1 NOArOTOBNEH AkunoHepHbIM 06LLecTBOM «HayuHo-uccneaoBaTenbCkuii LeHTp « CTPOUTENLCTBOY
(AO «HUL «CTtpoutenscTeo») — Hay4yHo-uccneaosaTenbCkuin, MPOEKTHO-U3bICKATENLCKUA U KOHCTPYKTOP-
CKO-TEXHOMOTMYECKUIA UHCTUTYT OCHOBaHUI U NOA3EMHBIX coopyxeHuin um. H.M. Mepcesarosa» (HUMOCH
num. H.M. F'epceBaHoBa) Ha ocHoBe ochuunanbHOro Nnepesoaa Ha PycCKUin A3biK aHrMOA3bIYHON BepCUn ykasaH-
HOTO B NyHKTE 4 MeXayHapoAHOro ctaHaapTa, KoTopbli BbiNonHeH ®eaepanbHbIM rocyaapcTBeHHbIM YHUTap-
HbIM npeanpuatTneM «POCCUACKUIA Hay4HO-TEXHUYECKUA LeHTP UuHdbopMauuM no craHgapTusauuu,
meTporsorum u oueHke cootseTcTBus» (PIYM « CTAHOAPTUH®OPM»)

2 BHECEH TexHu4yeckum komMuteToM no ctaHgaptusaunn TK 465 «CtpoutenscTeo»

3 YTBEP>XOEH M BBEAEH B JEMCTBUE Mpukasom deaepansHOro areHTCTBa MNo TEXHAYECKOMY
perynupoBaHnio U meTponornm ot 17 Hosbpsa 2017 r. Ne 1766-cT

4 HacToswuii cTangapT MaeHTUudeH mexayHapogHomy ctaHaapty MCO 22476-12:2009 «MeoTexHuyec-
Kue nccnefoBaHnsa v ucnbitaHus. Monesble ucnblTaHua. Hactb 12. cnblTaHue ¢ MeXxaHU4eCckumM usmepeHuemM
NPOHWKHOBEHMUA KoHUYeckoro neHeTpomeTpa (CPTM)» (1ISO 22476-12:2009 «Geotechnical investigation and
testing — Field testing — Part 12: Mechanical cone penetration test (CPTM)», IDT).

HavnmeHoBaHWe HacTosALWero ctaHgapTa USMeHeHO OTHOCUTENLHO HAaUMEHOBaHWUA YKasaHHOTo Mexay-
HapoaHoro ctaHgapTa Ans npuseeHns B cootsetctame ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpy NnprMeHeHUn HacTosILLero cTaHaapTa pekoMeHAYeTCs UCNOMb30BaTb BMECTO CCbISTOYHBLIX MEXAyHa-
poOHbIX CTAHAAPTOB COOTBETCTBYHOLLME UM HALMOHANbHBIE cTaHaapThl Poccuitckoit eaepauunu, ceeaeHus o
KOTOPbIX MpMBEeAEHbl B AOMNOMNHUTENBHOM npunoxeHnn A

5 BBEAEH BMNEPBbIE

lMpasuna npumeHeHuUs1 Hacmosleao cmaHd0apma ycmaHoeneHs! 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 utoHs1 2015 2. Ne 162-03 «O cmaHdapmusauuu 8 Pocculickoli @edepauuuy. VIHghopmauusi 06 usmeHe-
HUSIX K HacmosiweMy cmaHdapmy rybriukyemcsi 8 exxe200HoM (1o cocmosiHuio Ha 1 sHeapsa mekyuieeo 20da)
uHthopMayUoOHHOM yka3amerie «HayuoHaneHele cmaHdapmei», a oghuuuanbHbIl meKkem UsMeHeHud u nonpa-
80K — 8 €XeMeCAYHOM UHGhOPMaUUOHHOM yKa3zamerne «HauuoHanbHbie cmaHOapmbly. B crniyyae nepe-
cMompa (3aMeHbi) unnu OmMeHbl Hacmosiwezo cmaHdapma coomeemcmeyioujee yeedomiieHue bydem
onybrnukosaHo 8 brnuxaliuieM 8bIMycKe eXeMecs4YHo20 UHOopMaUyUOHHO20 ykaszamensa «HayuoHasbHble
cmaHdapmei». Coomsemcmaeyrowjasi UHopMauusi, yeedomneHUe U MeKCmbl pa3Mewaromecs makxe 8
UHgbopmayuoHHoU cucmeme obujeeo rnonsL308aHuUs — Ha oghuyuansHoMm calime QedepalribHo20 azeHmemea
10 MEeXHUYECKOMY peayiupo8aHuro U Memporoauu e cemu lnmepHem (www.gost.ru)
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HacTosiuin ctanaapT He MOXeT BbITb MOSHOCTLIO UMW YacTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH UMK
pacnpocTpaHeH B ka4yecTse ouLManbHOTo M3aaHus 6es paspelueHns deaepanbHOro areHTCTBa Mo TeXHAYec-
KOMY PerynmpoBaHuio i MeTponorumn


http://mosexp.ru# 

roCT P UCO 22476-12—2017

CopepxaHue

1 OBNACTB MPUMEHEHUSI. . . . . . . . o o o e e e e e e e e e e 1
2 HOPMATUBHBIE COBIMTKA . . . . v v oo i et it e e e e e e e e e e e e e e e 1
3 TepMUHbL, ONPeaeneHUsI M OBOSHAUEHMST . . . o . o o v v it et e e e et e et e e e 2
3.1 TEPMUHBIMOMPEAECIIEHUSI. . . . . o o o i e e e e e e e et e e e e e e e e e e e e e e e 2
3.2 OBOBHAUEHUST . . . . o o it e et e e e e e e e e e e e 4
4 OBOPYHAOBAHME . . . . o o o ot e e e e e e e e e e e e e e e e 5
5 MeToaMKa NPOBEAEHUSI UCTIBITAHUS . . . . . o o e i v e et e e e e e e e e e e e e e e e e e e e et e e 9
6 PesynbTaTblUCTIBITAHUS. . . . . . o v it it i e et e e e e e e e e e e e e e e e e e 13
7 COCTABMEHME OTUETA . o v v o v vt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 13
Mpunoxerne A (obazaTenbHoe) TexHuueckoe obcnyXuBaHue, NPOBEPKU UKanubposka . . . . . . . . . .. 16

Mpunoxenve JA (cnpasoynoe) CBedeHWst 0 COOTBETCTBUU CCbINOYHBIX MEXAYHAPOAHBIX CTaHAAPTOB
HAUMOHAMBHBIM CTAHABPTAM. . .« o v v v e e e e e e e et e e e e e e e e e e 18
BUBIIMOTPAMIUA. . . . . . . e e 19



rOCT P UCO 22476-12—2017

BBepgeHune

CraTunyeckoe 30HAMpoOBaHWe MexaHnieckuM 3oHaom (CPTM) cocTouT B 3a4aBnnBaHmM HaKoHEYHUKA B
TPYHT C MOCTOSIHHOW CKOPOCTbIO C MOMOLLbIO KOMMSIeKTa WTaHr. B npouecce 3oHANPOBaHWUSA MOTYT M3MepPATHCS
COMpPOTMBIEHNE rPYHTa NoA KOHYCOM 30HAa (COMPOTUBIIEHNE KOHYCa), NMOMTHOE CONPOTUBIIEHUE FPYHTa BHeApe-
HUIO 30HAa (MOnHOe CoNpOTMBMEeHNE) WK CONPOTUBNEHNE TPYHTA BAONb My Thl TPEHMS (CONPOTUBNEHUE
MyhTbl TPpeHUs1). PesynbTaTbl UCNbITAHWA MOTYT BbITh UCMOMb30BaHbI ANA MHTEPNpPeTaUnM HannacToBaHusl,
KnaccudukaLmMmn Trna rpyHTa U OLLEHKN reoTeXHUYECKUX NapaMeTpoB.

B ycnosuax npakTnieckoro npMMeHeHNs 1 B HacTOSALWEM CTaH4apTe UCNOob30BaH TEPMUH «COMPOTUBIIE-
HWe KOHYCay, XOTsl KOpPEKTHEE UCMONb30BaTb TEPMUH « CONPOTUBIIEHUE BHEAPEHNIO KOHYCa», KOTOPLIN Gonee
TOYHO OMUCLIBAET NpoLecc.
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HALUWOHANbHBLIAN CTAHJDAPT POCCUMNCKOWNW @GEQLEPALUMU

FeoTexHM4eckue UCCNEeAOBaHUA U UCNBITAHUA
UCNbITAHUA NONEBLIE
YacTb 12
CraTu4yeckoe 30HAUPOBaHUE MeXaHU4ecKUM 3oHaom (CPTM)

Geotechnical investigations and testings. Field testing. Part 12. Static propping with a mechanical probe (CPTM)

DaTta BBeaeHnsa — 2020—01—01

1 O6nacTb NpMMeHeHus

HacTtoswwunii ctTaHgapT ycTaHaBnmBaeT TpeGoBaHNs K 060pyA0BaHMI0, BbIMOMHEHNIO UCTbITAHNA 1 OTYET-
HOCTM MO WCMbITAHWUAM CTaTUHECKUM 30HAMPOBaAHNEM MeXaHU4YeCcKUM 30HAOM. PesynbTaThbl 3TOr0 reoTexHu-
4YecKoro UCMblTaHUA ocobeHHo MOryT ObiTb MonesHbl ANA KauyecTBEHHOW WU KONMYECTBEHHOW OLEeHKW
FPYHTOB B Maccuse (BMecTe ¢ NPAMbLIMU UCTILITAHNAMUN) UK NS CPAaBHEHNS C APYrMMU NOMEBBIMU MeToAaM1
ncrbITaHWA.

PesynbTaTbl UCMBITAHUSI HA MPOHUKHOBEHMWE KOHYca MOTYT BbITb B MPUHLIMME UCMOMb30BaHbI AT1s1 OLEHKU
HannacToBaHWSA, TUMa rpyHTa U reoTeXHUYECKUX MapameTpoB, HampuMep NIOTHOCTM rpyHTa, napameTpoB
caBura — NPOYHOCTU U fedopMaLinm, a Takke XapaKTepUCTUK YNNOTHEHNS.

HacTroswmnin cTaHaapT TOYHO onpeaenseT creayroLne XxapakTepHele 0CoBeHHOCTH:

- TUM UCMbITaHWS METOAOM CTaTUYecKoro 3oHANpoBaHus (cM. Tabnuuy 1);

- Knacc npuMeHeHus (cM. Tabnuuy 2);

- AnvHa unu rnybuHa 3oHAMpPoBaHus;

- BbICOTHas OTMeTKa 3eMHOI NMOBEPXHOCTU UMM NOABOAHON 3€MHOM NOBEPXHOCTU B MECTE CTAaTU4ECKOro
30HAMPOBAHNWS C YKa3aHneM Ha NCXOAHBIA YPOBEHb;

- pacnosioKeHne TOUYKU CTaTUMECKOro 30HANPOBAHUSI OTHOCUTENbHO TOUYKU NPUBASKM.

MpwumedaHune—naHnpoBaHne U OUEHKY NPOrPaMMbl UCCNEAOBAHNUA U NPUMEHEHME €ro Pe3ynbTaToR B
npoektupoeanuu cm. B EH 1997-1n EH 1997-2.

2 HopMaTuBHbIe CCbINKKU

Cnepyrowme ccblnovHble OKYMEHThI ABNAOTCA 06A3aTenbHbIMU A4St MPUMEHEHUS HACTOALLENO AOKY-
mMeHTa. [1ng AatmpoBaHHbIX CCLINTIOK MPUMEHSAIOT TOMbKO LUMTUpYyemMoe ugaHue. Ana HeaaTUpOBaHHbIX CCbl-
NOK NPUMEHAIOT caMoe nocneaHee nsaaHue CCbiNOYHOro AoKyMeHTa (BKITlouast Bce U3MeHeHUS).

ISO 8503, (all parts) Preparation of steel substrates before application of paints and related products —
Surface roughness characteristics of blast-cleaned steel substrates [Moarotoeka cranbHON NOBEPXHOCTH
nepe/l HaHeceHUeM JTakoKPaCOoYHbLIX MaTepUarnoB U OTHOCALLMXCA K HUM NPOoAYKToB. VcnbITaHna XxapakTepuc-
TUKW LLIEPOXOBATOCTM CTaNbHOW NOBEPXHOCTU NOCNEe CTPYNUHOM OMUCTKM (BCe YacTn))

ISO 10012, Measurement management systems — Requirements for measurement processes and
measuring equipment (Cuctembl MeHekMeHTa usmepeHnin. TpeboBaHUs K U3MepUTernbHLIM nNpoueccam 1
nsmeputensHoMmy obopyaoBaHuio)

Usnanve obnunansHoe
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3 TepMuHbI, onpeaeneHus n 0603HavYeHus

3.1 TepmuHbI U onpepeneHus

B HacToswem CTaHgapTe nNpuMeHeHbl cnegyrwme TepMuHbl C COOTBETCTBYHOLLMMUN onpedeneHnaMmu:

3.1.1 cpeaHsasn WepoxoBaToCTbL NOBEpXHOCTH (average surface roughness) Ra: CpepaHee oTk/oHe-
HWe Mexay peanbHOW MOBEpPXHOCTHbIO 30HAA U cpeAHer KOHTPOSbHON MIOCKOCTbIO, pasMeLlleHHON BAOMb
MOBEPXHOCTW 3TOTO 30HAA.

3.1.2 koHyc (cone): KoHycoobpasHas HUXHSS YacTb HaKOHEYHNKa.

MpwumeyaHwue—pv 3agaenveaHny 30HAA B IPYHT CONMPOTUBMNEHWE IPYHTa NEPEJAeTCs Yepe3 KOHYC U BHYT-
PEHHVWE LUTaHTW Ha U3MEPUTENBHOE YCTPOMCTBO, PaCcMoNOXKEeHHOE Ha MOBEPXHOCTY 3EMIIU.

3.1.3 Cratuyeckoe soHaupoBaHue (cone penetration test) CPT: 3agasnusaHue HakoHeUHUKa, pac-
MOMOXEHHOTO Ha KOHLLE LUTaHT, B FPYHT C NOCTOSAHHOW CKOPOCTbIO.

3.1.3.1 CraTtuyeckoe 3oHAUpPOBaHUE INeKTpUYeckumM 3oHAoM (electrical CPT) CPTU: CraTtunueckoe
3oHaupoBanune (CPT) unu neesoctatudeckoe (CPTU), npn KOTOPOM CUMbl U3MEPSIOTCA C MOMOLLBIO 3MEKT-
PUYECKUX OAaTUYMKOB, PACMONOXEHHbIX B HAKOHEYHUKE.

MpunmedyaHune—Cratnyeckne (CPT) n neesoctatnueckme (CPTU) ucnbitanus 6yayT oTpaxeHbl Npu nepe-
cmoTtpe NCO 22476-1.

3.1.3.2 CraTuyeckoe 3oHAUpPOBaHUe MexaHuveckum soHaom (mechanical CPT) CPTM: Cratuuec-
Koe 30HAMPOBAaHNE MeXaHWYeCKUM 30HAOM, NPU KOTOPOM CUMbl N3MEPSIIOTCS MEXaHUYECKUM UM 3NeKTpu-
YeckUM crnocobom Ha NOBEPXHOCTU 3EMAN.

3.1.4 HakoHeuvHUK (cone penetrometer). C6opHoe nsgenue, Bkniovatollee B cebs koHyc, MydTy Tpe-
HWs1 (ONUMOHANbHO), Y3er1 ANA CoOeAUHEHUA CO LUTAHION U N3MepUTenbHbIe YCTPOUCTBA ANsl UBMEPEHUS] COMpo-
TUBINEHUSA TPYHTa BHEOPEHUIO KOHYCa W, B 3aBUCUMOCTN OT CUTYaLUK, NONHOTO U/UIM MECTHOTO CONPOTUBNEHUS]
rpyHTa no 60KOBOM MOBEPXHOCTH.

3.1.5 conpoTuBneHMe BHeAPEHUIO KOHyca (ConpoTuBneHWe KoHyca) [cone penetration resistance
cone resistance]: ConpoTusneHue BHeApPEHWUIO KOHYCa B IPYHT.

3.1.6 ucnbiTaHMe c HenpepbIBHbLIM 3aAaBNUBaHUEM (HenpepbiBHOE UCNbITaHWe) (continuous
penetration testing): MeTog ucneiTaHus, Npy KOTOPOM CONPOTUBMNEHUE 30HAUPOBAHUIO N3MEPSAETCH B NpoLiec-
ce HenpepbIBHOMO 3a4aBnMBaHUS KOHyCa U LUTaHr, MoKa UX ABWXKeHUe He byaeT ocTaHOBMEHO, 4Tobbl Hapac-
TUTb AONOSNHUTENHYIO LUTAHTY.

3.1.7 ucnbiTaHue ¢ NpepbIBUCTBLIM 3aAaBnuBaHueM (MpepbiBUCTOE UcnbiTaHue) (discontinuous
penetration testing): Metoa ucnbITaHus, Npu KOTOPOM COMPOTUBIIEHNE KOHYca U (N0 AONOAHUTENbHOMY
3akasy) conpoTueneHne MydTbl TPEHUSI U3MEPSIOTCH BO BPEMS OCTaHOBKW 3a4aBlIMBAHUA LUTAHT.

3.1.8 cuna, gecTBylowwasn Ha MydTy TpeHus (force acting on the friction sleeve) F,: Cuna, koTopas
paBHa N3MepPEeHHON cure Ha KoHyce U MydTe TpeHUs MUHYC cuia, N3MepeHHas Ha KOHyce.

3.1.9 dpukumnonHoe oTHoleHue (friction ratio) R;: OTHoLIEHNe N3MepPEHHOro ConpPoTUBAEHNA MydThI
TPEHUS K UI3SMEPEHHOMY COMPOTUBIIEHUIO KOHYCA Ha TOW ke caMmolt rnybuHe; koadUUMeHT TpeHUa Beipaxa-
eTcs B NpoLeHTax

fs

qc

R,=5.100 %.

[1pumeuyaHun e — B HekoTopbiX criyyasx ucrnonb3yercsi obparHasi BenuumHa OpUKLUOHHOTO OTHOLWEHUS!, Ha3bl-
BaemMas UHAEKCOM TpEHUs.

3.1.10 cpeacTBO ymeHblleHUA TpeHus (friction reducer): MecTHoe n cuMMeTpuU4HOE yBenuyeHue
AvamMeTpa WTaHM A YMeHbLUeHUS TPEHUA rPYHTa BAOb WTAHT.

3.1.11 mydTa TpeHua (friction sleeve): YacTb HakoHe4yHuKa, BOCMPUHUMAIOLLAs CONPOTUBMNEHUE
rpyHTa Ha ero 60koBOI MOBEPXHOCTU.

3.1.12 BHyTpeHHUe cTepxHMU (innerrods): CnnowHble cTepXHU, cBOBoAHO NepemeLlaloLmnecs BHYTpU
LUTaHr 1 NepeaaloLlme cuslbl OT KoHyca U (No AONOMHUTENLHOMY 3aka3sy) MydThl TPEHUS Ha U3MepPUTENbHYIO
cucTemy.

2
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3.1.13 usMepeHHoe conpoTUBreHUe KoHyca (measured cone penetration resistance) q.: YactHoe
AeneHnsa nsmepeHHoN cunbl Ha KoHyce Q, Ha nnoLaas ero 0CHoBaHWUA A, onpeaensemMoe no opmyne
_Q
%4
C

MpumeyaHmne—MN3mepeHHOE CONPOTUBIEHNE KOHYCA, NOMYHYEHHOE NPU UCMBITAHWA CTATUYECKMM 30HAMPO-
BaHMEM MEXaHU4YEeCKUM 30HAOM, MOXET BbiTb MONMYyYEeHO aHANOMMYHO CTAaTUHMECKOMY 30HAMPOBAHWUIO C SMEKTPUYECKUM
30HAOM.

3.1.14 namepeHHoe TpeHue MydThl (measured sleeve friction) f,: Cuna F, peicTeyowas Ha mydTy

TpeHus, AeneHHas Ha nnolaab 60KoBOI NoBEPXHOCTU MyhThl A, onpeaensemas no opmyne
f= i
s A °
£

n pnMmedvaHne — MsmepeHHoe conpoTtuBreHve My(bTbI TpeHna, nonyyYeHHoe Npu ncnbiTaHMN MexaHn4YeCKum
30HAOM, MOXET O0TNNYaTbCA OT 3HAYEHUSA, NONYYEHHOIo NP UCNbITaHUKN INEKTPUHECKUM 30HAOM.

3.1.15 namepeHHan nonHas cuna conpotusBneHna (measured total penetration force) Q;: Cuna,
HeobxoAnMasn 4To6bl 324aBUTb KOHYC U LUTAHM BMECTE B FPYHT.

3.1.16 usMmepuTenbHas cuctema (measuring system): Bce 4yyBCTBUTENbHbIE 3NEMEHTHI (AAaTYNKN) U
BCNomoraTtenbHble YacTu, UCNonb3yeMble AN nepeaadu Wunu XxpaHeHUa CUrHanoB, reHepupyeMblx B Npo-
Liecce CTaTU4eCKoro 30HAUPOBaHUA.

MpumMmeyaHune—Cuna Ha KOHyCe U, NPU HEOBXOAUMOCTM, NONHOE COMNPOTUBREHNE MNPOHUKHOBEHUIO W/MNK
TpeHue MydTbl U3MEPSIOTCS MAaHOMETPaMM UMW ANEKTPUHECKUMU aTUMKaMM Harpy3ku.

3.1.17 rnybuHa npoHukHoBeHUA (penetration depth) z: MybuHa pacnonoXxeHUa OCHOBaHWA KOHyca
OTHOCUTENbHO HENOABUXKHOW FOPU3OHTaNbHOM NNOCKOCTU. CM. pUCyHOK 1.

MpumeyaHue 1—TnybuHa 30HONPOBAHUSA BbIPAXKAETCH B METPAX.

M pnmedaHune 2— |_|pVI ncnblTaHMM MexaHn4eCkum 30H4O0M C MeXaHU4eCKUM uaMmepeHmem NPOHUKHOBEHUA
KOHYyCa FJ'Iy6VIHa NPOHUKHOBEHUSA HE MOXeT ObITb yCTaHOBIEHa, TaK Kak He NpeayCcMOTPeHO naMmepeHue ykKioHOMepom
Ans KoppeKuumn rmy6uHbl.

3.1.18 anuHa npoHUKHOBEHUA (penetration length) &2 CyMmmMa AnuH HaXKUMHBIX LLITAHT U KOHWYECKOro
neHeTpoMeTpa, YMeHbLUEHHas Ha BbICOTY KOHYCco0BpasHOM YacTu, OTHOCUTENbHO HENOABWKHON rOpU3OHTarb-
Hol nnockocTu. CM. pucyHok 1.

MpumedaHwue 1—[nmHa NPOHUKHOBEHWS BbipaXaeTcsl B MeTpax.

MpumeyaHune 2— HenogewxkHaa ropusoHTanbHas NMNOCKOCTb O6bIMHO COOTBETCTBYET rOPU3OHTANbHON NNoc-
KOCTN Yeped 3eMHYI0 NOBEPXHOCTb B MECTE NpoBeAEHNA UCTbITAHUA.

3.1.19 3apaBnuBawLWas WTaHra(pushrod): YacTb KONOHHLI WTAHT ANA Nepeaayn CUM Ha HAKOHEYHNK.

3.1.20 zapaBnuBatolee o6opyaoBaHue (thrust machine): O6opyaosaHune, koTopoe 3aaaBnMBaeT
HaKOHEYHWK U LITAHI B IPYHT € NOCTOAHHOM CKOPOCTbIO.

MpwnmeyaHune— Yeunue, Heobxogumoe ans Toro, YTobbl 3aaaenueatowee 06o0pyaoBaHNe MOFO BOCMPUHU-
MaTb peakumio rpyHTa, o6ecneumnBaioT ¢ NOMOLLbIO IPY30B UMMM rPYHTOBbIX aHKEepOB.

3.1.21 nonHasa cuna 6okoBoro TpeHus (total side friction force) Q,: Cuna, Heobxoaumas ans npe-
0p0eHNsi GOKOBOro TPeHWS Ha 3afaBfMBaoLWUX WTaHrax, Koraa oHW 3a4aBnUBalOTCA B IPYHT.

MpumedaHun e — lNonHylo cuny GOKOBOro TPEHUA NONY4YaIT NYTEM BbIMUTaHNA CUMbI Ha KOHYCe Q, U3 u3MepeH-
HOM oBLwe cynbl CONPOTUBNEHNS 30HAMPOBaHNIO Q;:

Qu=Q-Q..

3.1.22 ppend Hynsa (zero drift): ABcontoTHaA pasHOCTb MexXay NOKasaHUAMW HYNA U3MepUTensHON
CUCTEMbI B Ha4are 1 nocrie 3asepLueHusl CTaTu4eckoro soHAUPOBaHNA.

3.1.23 HyneBo#m otcueT (zeroreading): YCTONYUBLINA BbIXOAHOW CUrHAN U3MEPUTENBHOW CUCTEMBI NPU
HYIeBOW Harpy3ske Ha YyBCTBUTENbHbINA 35IEMEHT, T. €. MapaMeTp, KOTOPbIN HaAo UIMEPATb, UMeeT 3HavYeHue
Hyn{, B TO BpeMs Kak BKJllo4aeTcs nojaya AoMNOMHUTENBHON MOLWHOCTH, Heobxoanmoit Ans paboTel nsmepu-
TernbHON CUCTEMBI.
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z — rny6uHa 30HAMPOBaHUS!, M; [ — ONIUHA 30HAMPOBaHMSA, M; 8 — HEMOABWKHAA FOPU3OHTANbHASA MITOCKOCT;
b — oCHOBaHWEe KOHUYECKON YacTu KoHyca

PreyHok 1 — My6uHa n gnvHa NPOHWKHOBEHMS

3.2 O6o3Ha4YeHuUn

B HacTosWeM cTaHaapTe NpUMeHeHbl cneayrowme 0603HaveHus:
A, — NpoeKumsa NNOLLAAM MONEePEYHOTO CeYeHUs KOHYCa, MM2;

A, — nnowags BHellHei 6OKOBO NOBEPXHOCTU My Thl TPpeHUs!, MMZ;
d, — AanameTp UMNUHAPUYECKON BEPXHEN HacTu KoHyca, MM;

d, — anameTp My Tl TPEHUA, MM;

F, — namepeHHas no ocu cuna Ha mydte TpeHus, kH;

f, — nsmepeHHoe conpotusnexune My sl TpeHus, Mna;

h, — BblcoTa koHYco0BpasHoi HacTu KoHyca, MM;

h, — OnuHa LMMMHAPUYECKOro YANIMHEeHUA KOHyca, MM;

| — anuHa soHAnpPoBaHus, M;

I, — AnuHa My Thl TPEHNS, MM;

M1, M2, M4 — TUMNbl HAKOHEYHWKA;

Q, — 3MepeHHas No ocu cuna Ha koHyce, KH;

Q,, — cymmapHas cuna 6okoBoro TpeHus, kH;

Q, — obLwan nsmepeHHasi cuna conpoTUBEHUs 30HANPOBaHWIO, KH;
g, — U3MepeHHoe ConpoTUuBneHne koHyca, Mna;

R, — cpeaHAs WepoxoBaToCTb MOBEPXHOCTU, MKM;

R; — dpvikumoHHoe oTHoLleHWe, %;

TM1... TM4 — Tunbl ucnbitaHuii ot 1 0o 4;

t — Bpewms, c;

Z — rny6uHa 3oHANPOBaHUS, M.
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4 O6opyaoBaHue

4.1 CunoBble AaTYUKN HAKOHEeYHUKa

HakoHeu4HuK He O60pyﬂ,OBaH BHYTPEHHUMN CUNOBLIMU AaTyMKaMUN, TaK KakK N3MepeHUsa BBINOTHAKTCA
Ha NOBEPXHOCTU 3eMJTIN. OcesBble NTMHWM BCeX YacTel HakoOHeYHMKa A0MKHbI CoBNaaaTh.

4.2 flonycku
Jonyckn Ha pasmepsl, NPYBEAEHHbIE B HACTOAILLEM pasgene, sIBNATCA AONyCTUMBIMU paboymmu

OTKINOHeHNsIMU. 3aBoACKMe A0MYyCKM NPY USrOTOBNEHUN HAKOHEYHKKa A0MKHBI BbITh 60Mee KeCTKMMMU.
,U,OI'IYCTI/IMOB OTKITIOHEHWE Ha LLIepoXoBaTOCTb NOBEPXHOCTN OTHOCUTCSA K 3aBOACKAM OONYyCKaM.

4.3 lllepoxoBaTocTb NOBEPXHOCTU

WepoxoBaToOCTb NMOBEPXHOCTH OTHOCUTCSA K CPeAHEeN LepoxoBaTocTi R,, ycTaHOBNEeHHON koMnaparo-
pom npoduns nosepxHoctu cornacHo MCO 8503 nnu aksuBaneHTHoMy ctaHgapTy. Lienbio TpeboBaHua k
LLIepPOXOBaTOCTU MOBEPXHOCTU ABNSETCH NpegoTBpalleHne UCMNomnb3oBaHUa «HeobbluaHO rnagkoro» u
«HeobblvaiHo rpyboro» koHyca unu My Tel TpeHWsi. CTanb, BKIOYasi YNpoUYHEHHyo MapKy cTanu, noasepra-
€TCS U3HOCY B IPYHTE (B OTAEMbLHbLIX Neckax), a MydTa TpeHna cosgaeT cBOK COBCTBEHHYIO LIEPOXOBATOCTb MO
Mepe ucnosnb3osaHus. [NosToMy BecbMma BaXHo, 4Tobbl 3aBoACKast LIEPOXOBATOCTb MPU U3FOTOBMIEHUN HaKo-
HeyHuKa npubnmxanack K LIepoxoBaToCTU, NPUOBPETEHHON B XoA4e ero Ucnornb3oBaHus. MpuHUMAatoT, YTo
TpeboBaHWe K LepoxoBaToCTN MOBEPXHOCTH ByAeT, Kak NPaBWIo, YAOBNETBOPEHO Ha NpakTuke ansa obule-
MPUHATBIX TUMOB CTanu, UCNoNb3yeMblX A5 NPOU3BOACTBA 30HAOB, U NSl 06LLENPUHSATBLIX FPYHTOBLIX YCNOBUIA
(necok u rnuHa).

4.4 HakoHe4YHUK

B cooTBETCTBUM CO CBOE reoMeTpren paccMaTpuBatoTCsl TpU TUNA HAKOHEYHUKA:

- M1 (koHYyC ¢ KOXYXOM) — 1Cnonb3yeTcs AN U3MepeHUsi CONPOTUBMNEHUS KOHYCa;

- M2 (koHyC C KOXYyXoM, MydpTa TPeHUs1) — UCrosbayeTca Ans U3MePeHUs CONPOTUBIIEHNS KOHyca U
MeCTHOro 6OKOBOro TPEHUS,

- M4 (npocTon KOHYC) — UCMNONL3YETCA AN USMEPEHUS COMPOTUBIEHUSA KOHYCa.

MpumeyaHune—HakoHeuHnk M3 He ucnonbayerca Gonee Ha MPaKTUKE U NOSTOMY HE paccMaTpuBaeTCsi B
HacTodweM ctaHgapTte. B uensix coxXxpaHeHus eguHCTBa U3NOXeHUA COOTBETCTBYHOWME TUMbl HAKOHEYHUKOB He Obinn
BNocneacTeMn NepenmeHOBaHbI.

HonyckaeTcs ncrnonb3oBaTth Apyrne TUMbl 30HAOB, HE PACCMOTPEHHbIE B HacTosILLeM CTaHdapTe, HO B
3TOM criydae OHW AOIMKHBI ObITh YNOMSIHYThI B pesynbTatax UCTbITaHUA BMECTe C TEXHUYECKNUMU XapaKTepuc-
TUKamu.

eomeTpus COOTBETCTBYIOLLMX TUMOB 30HAOB NoKasaHa Ha pucyHkax 2, 3 4. Ha pucyHkax 2 u 4 npusege-
Hbl MO3ULMN BIABWKEHNS YacTer HakoHedYHkos M1 1 M4 npu nsmepeHun conpoTusneHns «Q.», Ha PUCyH-
ke 3 — COOTBETCTBYIOLLME NO3ULIN AT HakoHeYHMKa M2 npn nsmepeHU conpoTmBneHnin «Qu» n«Q, + Q.

Onsi HakoHeYHWKa ¢ MyTON TPEHNA HUKakasi YacTb HaKOHEeYHUKa He JAOoMKHa BbICTYNaTh 3a npegensl
AnameTpa My Tl TpeHus. MNnowaab NonepeyHoro ceMeHUs BepXHero KoHLa MydTbl TpeHUst He JoIPkHa bbiTb
MeHbLUe NIIoLaam NonepeyHoro ceYeHust HKHero KoHLa.

OBuXyLLMecs YacTu HakoHeUHMKa (KOXYX, MydTa TPeHNsA) ODKHBI ObiTh YACTBIMK U NOKPLITEI CMa3Koi
B Lensix obecneveHus cBoboaHOro ABWXKEHUA nepes UcnbliTaHUEM.
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PucyHok 2 — HakoHeuyHuk M1 PucyHok 3 — HakOHEYHUK M2
(KOHYC C KOXYXOM) (KOHYC C KOXYXOM, MydTa TpeHns)

4.5 KoHyc

TP

PucyHok 4 — HakoHevHuk M4
(NpocTOW KOHYC)

KoHycbl HakoHe4HukoB M1 1 M2 cOCTOAT U3 KOHMMECKOW YacTh ¢ YCTYNOM U HanpasfeHHOTo BHYTPb
uMnuMHOpudeckoro yanuHerus. KoHyc 3oHAa M4 cOCTOUT U3 KOHUYECKOW 4YacTu ¢ YCTYnoMm, KoTopas
HenocpeacTBEHHO NOACOEANHAETCS K BHYTPEHHUM CTEPXKHAM, 6€3 LUNUHAPUYHECcKOro yaANUHEHUA.

KoHyc AiomKeH uMeTb 3aaHHbIA yron npy BeplunHe 60°. Konychl ¢ yriom mexay 60° n 90° paspeluatotcs
Ans npouMnnpoBaHna rPYHTOB MPWU YCNOBUW, YTO 3TO YKasaHO B MPOTOKOME UchbiTaHus. cnonb3oBaHue
pesynbTaToB UCTILITAaHWA ANA oNpeAerneHns reoTexXHUYeckux napameTpoB AOMYCTMMO, €CTN TONBKO YCTaHOB-

NeHbI KOpPeNALNOHHbIE 3aBUCUMOCTU ANA COOTBETCTBYOWEro Buaa KoHyca.

Mnowaae NonepeyHoro ceveHus cTaHaapTHBIX KOHYCOB AokHa BbITb 1000 MM2, 4TO COOTBETCTBYET

anameTpy 35,7 Mm.

HapyxHblid AnameTp ycTyna, MM, formkeH 6biTb B Npegenax Tpe6oBaHMA K AOMYCTUMOMY OTKMOHEHWIO,

Kak nokasaHo Ha pUCyHKe 5.

35,3 < d_<36,0.
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[nuHa yctyna, MM, 4o/mkHa 6bITb B Npegernax Aonyckos:
2,00< h,< 5,0.
BelcoTa KOHUYECKOW YacTun, MM, A0MKHA BbITh B Npegenax AonycKoB:
24,00 < h < 31,2,

MoBEpPXHOCTb KOHYCa A0MKHA BbITb rMaaKoi.

KoHyc crneayeT M3roToBMsiTb C LIEPOXOBATOCTbLIO MOBEPXHOCTU R, MeHbLLE 5 MKM.

KoHyc He formkeH 6bITb MUCMONb30BaH, CMN OH aCUMMETPUYHO U3HOLLEH, AaXe ecliv OH UHBIM 0Gpasom
ynoBnetsopseT TpeGoBaHMs K 4oMYCTUMbIM OTKTOHEHUSAM.

Pa3mepbl B MunnumeTpax

©35,3 < @d, < @36

|
N\ ! / o e

>24
<312

" h

60°+ 5°
1 — MUHUMManbHas popma KOHyca nocne u3Hoca; 2 — MakcumarnbHas popma KoHyca

PucyHok 5 — Tpe6oBaHusi K Aonyckam Npu NPUMEHEHUN HAKOHEYHUKA

B 3aBMCMMOCTU OT rpYHTOBBIX YCNOBWUA paspeluaeTcs NCNoNb3oBaTh KOHYChl C HAPYXXHBIM AnaMeTpom oT
25 MM (A, = 500 mm?2) go 80 MM (A, = 5027 Mm2). B 3ToM cnyvae reomeTpusi KOHyca AomkHa GbiTb NogorHaHa
nponopuuoHansHo guameTpy. FeomeTpuio MydTel TPEHUA CnedyeT NOAroHsATbL Tak K napameTpam, obecneyu-
BaIOLLMM NMOMyYeHne ConocTaBUMBIX pe3ynbTaToB. McnonbaosaHue koHyca c A, = 1000 MM2 AOMKHO GbITh Yka-
3aHO B NPOTOKONE UCTbITAHUA.

4.6 MydTaTtpeHun

MydTa TpeHusa gomkHa 6biTb pasMellieHa cpasy Hag KOHYCOM.
HomuHanbHasa nnowaas NoBepXHOCTU A0MKHA BbiTb 15000 MMm2,

FeomeTpua 1 gonycTuMble OTKNOHEHUA MyddTbl TPEHUA, MM, AOMKHBI BbITh B Npedenax, MokasaHHbIX Ha
puUcyHke 6:

d,< d,<d, +0,35

d, <36,1.
[nvHa uMnUHAPUYECKON YacTu, MM, A0IPKHa ObITh B Npeaenax AonyckoB:
132,56 </ < 135.
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Paamepbl B MUnnumetpax

B
I
I
I
I
|
|

1325<1,<135

od,

Ag = 15000 M2
dy 2 d,
dy < dg+0,35
d, < 36,1

Ag — nnowjank NoBepXHOCTU Myt Tbl TPEHUS; [y — ANWUHA MydThI TPEHUS; d, — AMAMETP KOHYCa; d, — AMaMeTp My Tl TPEHUS

PncyHok 6 — TpeboBaHusi kK gonyckam anst MydTbl TpeHns

MydTa TpeHus pomkHa 6biTb  obpaboTaHa [0 cpedHeld  LUepPOXOBaTOCTU  MOBEPXHOCTU
R, = (0,4 mkm £ 0,25) MKM, M3MepEeHHOW B NPOAOIILHOM HarpasfieHNN.

MydbTy TpeHus He AonyckaeTcs UCMoNb30BaThb, ECN BU3yarnbHas NpoBepka BbisiBUAMA LiapanuHbl, accu-
METPUYHBIA N3HOC 1 HEOBLIYHYHO LLEPOXOBATOCTb, AAXE €CI BO BCEX UHBIX OTHOLLUEHMWSIX OHa oTBeYaeT Tpe-
60BaHMAM K 4OMYCTUMBIM OTKIIOHEHUSIM.

My Tbl TpeHWUS € HApYXXHbIM AUameTpoM oT 25 Ao 50 MM MoryT 6bITb UCMOMb30BaHbI AN cneuuanbHbIX
uenen, 6e3 nonpaBoYHbIX KO3 PULNEHTOB, €CnM OHU NPUMEHSIIOTCS C KOHYCamu COOTBETCTBYIOLLErO Aua-
meTpa. PekoMmeHayemoe oTHoweHWe AnnHel 1 AnameTpa coctasnseT 3,75, OTHoweHns oT 3 go 5 siBnatoTca
O0NYyCTUMBIMU.

[MpwumedyaHun e — M3HOC KOHyca MOXET BMUSITb HA U3MEPEHNE MydDTbl TPEHUS.

4.7 3apaBnuBaloLliune WTAHIN

3agaBnuvBartoLLMe WTaHM AOMKHBI UMEThb TaKOM Xe ANaMeTp, Kak U KOHYC, Ha NPOTSKEHUU He MeHee
400 MM OT OCHOBaHMS KOHyCa A11s1 KOHYCOB C MioLabio ocHoBaHust 1000 mm2. inA KOHYCOB APYTNX pa3MepoB
aTa AUCTaHUMSA OOMKHAa ObITb MacluTabupoBaHa NMHEAHO B NPOMOPLUM K AnamMeTpy.

B 3agaBnMBaoWmX WTaHrax He AOMKHbI MPUCYTCTBOBATL BhICTYNAOLLME HYAaCcTN Ha UX BHYTPEHHEN CTo-
poHe, ANs Toro 4To6bl He MeLaTb CBOBOAHOMY NepeMeLLIeHNI0 BHYTPEHHNX CTEPXKHEeN.

MpsAAMONMHEeNHOCTb 3a4aBNUBAOLLMX LUTAHT, KaK yKasaHo HUXe, criedyeT ycTaHaBnmBaTh Yepes nepuo-
Aundeckue MHTepBansbl. MNepen kaxXabiM UCMbITAHUEM NPSIMONMMHEAHOCTb AOMPKHA ObITb NpoBepeHa oaHUM U3
MeTOA0B, yKasaHHbIX B A.1.1:

- HW OiHa U3 NATU HWKHUX LUTaHT He A0MMKHA OTKIOHATLCA 6onee YeM Ha 1 MM OT cpedHen NUHUK,

- Apyrue WTaHM He A0MKHbI OTKIOHATLCA 6onee yem Ha 2 MMm.
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YnomsHyTble Bhie TpeboBaHWA gaHbl ANa WTaHr anuHoit 1 M. Ecnu ana cneunanbHeIX Lenei ucnonb-
3YIOTCA WTaHM APYro ANMWHBI, TO 3TN TpeboBaHUA cnegyeT COOTBETCTBEHHO adanTupoBaThb.

TpeHue No 3a4aBNUBAIOLLMM LUTAHraM MOXET BbITb CHKEHO NYTEM MECTHOro yBENUYeHUs B AuameTpe
wTaHry (ywuputens). TpeHue MoxeT ObITb Takke YMeHbLIEHO NyTEeM YMEHbLUIEHUA AnaMeTpa WTaHr, pacno-
NOXeHHbIX No MeHbLwen Mepe Ha 400 MM BbILLE OCHOBaHUA KOHYca.

Ha ypoBHe Bbile NOBEPXHOCTU 3eMNN WTaHrM crnegyeTt HanpasnaTb ponukamu, obcagHomn Tpybomn nnu
noaoBbHbLIM YCTPOWUCTBOM, 4TOBbI CHU3UTL pUck u3rmba. B Boge unn MArknx rpyHTax Bo usbexaHue uarnba
LUTAHIM TaKke AoNycKaeTCs HanpaenATb C UCNONb3oBaHMEM 06CaaHON TPyObl.

4.8 BHyTpeHHUEe CTepXHMU

MpAMONUHENHOCTL BHYTPEHHUX CTepkHen aomkHa BuiTb o6asaTenbHo obecnedyeHa ana Gecnpe-
MATCTBEHHOTO ABMXKEHWUA BHYTPU HAXKUMHBIX WTAHT. 3a30p MeXay BHYTPEHHUMMN CTEPXHAMU U HAXKUMHBIMU
WwTaHraMmn 4omkeH 6biTb 0T 0,5 A0 1 MM. ECAv WiTaHM He CBUHYMBAIOTCA BMECTe Ha pe3bbe, TO KoHew BHYTpeH-
HUX CTePXXHel AoKeH BbITb 6pYCKOBLIN (Noa NPAMBIMM YTiiaM1) U UMETb MMaaKyHo NOBEPXHOCTb.

4.9 U3mepuTtenbHas cucTteMa

Cwuna, gencTeyoLWwas Ha KOHYC, U, B 3aBUCUMOCTU OT CUTyaL K, cuna, AeNCTBYIOWAA Ha KOHYC U MydTy
TpeHUs, a Takke CyMMapHas cuia Ha 30HA A0MKHbI ObITb U3MepPeHbl COOTBETCTBYOLWMM YCTPONCTBOM B COOT-
BeTCTBUM c Tabnuuen 1.

Cunel, U3MepeHHble B NpoLecce 30HAUPOBaHUA Ha KOHYCe, U, B 3aBUCUMOCTU OT cUTyauuu, Ha MydTe
TpeHua, nepefaroTCA BHYTPEHHUMW CTEPXKHAMU Ha U3MepUTenbHOe YCTPOWCTBO, PacnofoXeHHoe Ha
MOBEPXHOCTU 3EMNUN Ha YPOBHE 3EMNN.

McrnonbayoT 0AUH 13 TUNOB U3MEepUTENbHOW cUcTeMbl a, b unu c.

a) Tuna

MameputenoHas cuctema CoCTOUT N3 MaHOMETPOB, U3MEPAIOLWNX rnapasnnuyeckme gasneHus, cosgasa-
eMble CUSI0M COMPOTUBINEHWUA rPYHTA, AEUCTBYIOLWER Ha KOHYC, KOTOPLIA NepeaaeT yeunue Ha BEPXHIO YacTb
BHYTPEHHUX CTEPXKHEN U, B 3aBUCUMOCTU OT CUTYauun, CUNON, ASNCTBYIOLLEN Ha KOHYC U MydTY TPEHUA, unn
CYMMapHO cUoi, AeNCTBYOWEN Ha 3a4asnueatowme WraHrv. A8 3Toro Tuna usmepuTenbHOro ycTpoucTaa
PEKOMEHAYIOTCS UCMOMb30BaHWEe OAHOBPEMEHHO ABYX pasHbIX AManascHOB AN MaHOMETPOB U YvacToe
nepekroyeHne Ha NoAXoAALWMIA ANanasoH.

b) Tunb

MameputenbHas cructema cooepXuT aneKkTpudeckne gaTiuku, nsmepsatowmve ruapasnuieckne aasne-
HUsI, cCO3aBaeMble CUION CONPOTUBIIEHUS! TPYHTA, AEACTBYIOLWEN Ha KOHYC, KOTOPLIA nepefaeT ycunue Ha
BEPXHIOH0 YaCTb BHYTPEHHUX CTEPXKHEN U, B 3aBUCUMOCTU OT CUTYaLMK, CUNORN, AENCTBYIOLLEN Ha KOHYC U MYdTY
TPEHUS, NN CYMMapHOWN CUION, AEACTBYIOLLEN Ha 3aaBnuBaroLwme WraHru.

c) Tunc

UamepuTenbHas cucTema 3TOro TUna COAEPXKUT 3MeKTpUdeckne AaTyukn, HanpaMylo nsmepsaowme
CUIbl, AEACTBYIOLME HA HaKoHeYHUK. [1na 3Toro TMna UsmMepuTenbHON CUCTEMBI PEKOMEHAYETCA UCNONb30-
BaTb OTAENbHbIE YCTPOWCTBA AN U3MEPEHMUS CUM, AEACTBYIOLMX Ha KOHYC, MydDTY TPEHUA, U CYMMapPHOW CUSbI,
OeNcTByoLLen Ha 3aAaBnMBatoLL e LUTaHMU.

Ecnun ucnonbsyeTca HesaBUCUMMas UsMepUTenbHas cucTema, To pe3ynbTaTbl UCNbITaHWA AOSMKHBI BbIThb
OOCTYMHbI ANS KOHTPOMSA BO BPEMS UCMbITaHUS. Mi3MepeHHble 4aBneHua Wunu cunbl 4omMkHbI BbITb 3ape-
TMCTPUPOBaHbI U MakcUMarnbHOe 3HaYeHWe AN Kaxaoro atana 3agasnvMBaHua AOMKHbI (PUKCUPOBATLCA Kak
HOMMWHabHOE 3Ha4YeHe N3MEPEHHOTo NapamMeTpa.

4.10 3apaBnuBalollee o6opyaoBaHue

ObopynoBaHue AorkHO obecneunBaTb 3adaBfiMBaHWE HAKOHEYHWUKA CO CTaHAAPTHOW CKOPOCTLIO
(20 £ 5) mm/c. OHO AOMKHO BBITb MPUrPYXKEHO UMW 3aaHKePeHo ANA orpaHUYEeHNs NepemMelLieHUI 3aaaBnnealo-
Wwero o60pyAoBaHNsi OTHOCUTENBLHO MOBEPXHOCTU 3eMIN BO BpeMA 3afasnusaHna. BéusaHue unv spaweHne
LUTaHr BO BpeMsi U3MePeHUiA He AoMnycKaeTcsl.

5 MeToauka npoBeAeHUs UCTILITaAHUS

5.1 Bbl6op TUNa UCNbITaHUA

MeToa ucnblTaHWa NpuHUMaloT no Tabnuue 1.
Tun ucnbitanuns (TM1, TM2, TM3 unu TM4) npyHumaroT B COOTBETCTBUN C KNAacCoOM NPUMEHeHNs, Npuse-
AeHHbIM B Tabnuvue 2.
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Tabnwuuya 1 — Tunbl UCNbITAHWS METOAOM CTATUYECKOIO 30HANMPOBAHUSA

Tun ncnbiTaHusa A3mepeHHbIe unu onpegensembie napameTpsl UameputensHan cuctema
™1 ConpoTmMBneHre KOHyca v NofHOE COMPOTUBME- | JNeKTPUYeckne Aativkv [tun c), cm. 4.9] — npe-
HVe 30HOMPOBAHWIO UM COMPOTUBMEHNE KOHYCA | PbIBUCTOE UCTIbITAHNE
n MydpThl TPEHUS
T™M2 ConpoTUBNEHNe KOHyca U NnonHoe conpotuene- | MaHomeTpel unu anekTpudeckue AaTynKuW, npe-
HVe 30HAUPOBAaHMIO UMM COMPOTUBIEHUE KOHyca | obpasylolime rmapaenuyeckue Aaenexns [Tunol
M MyTbl TPEHMSA a) n b), cm. 4.9] — npepbiBUCTOE UCMbITAHNE
T™M3 ConpoTuBneHve KoHyca MaHoMeTpbl Mnu anekTpuyeckue aaTumkm, npe-
obpasyolme  mapaBnuyeckne  AaBneHWs
[tunobl @) n b), cm. 4.9] — npepbiBUCTOE MCTbITa-
Hue
TM4 ConpoTuBneHne KoHyca MaHoMeTpbl Mnu anekTpuyeckue aaTumku, npe-
obpasyiolme  mapaBnuyeckne  AaBneHws
[tvnel @) n b), cm. 4.9] — HenpepbiBHOE UCNbITa-
Hue

MpumMmeyaHune—Yucna, ykasbiBalowme TWMbl UCMNBITAHUS C MPUMEHEHMEM KOHWUYECKOro NeHeTpoMeTpa
TM1—TM4, He COOTBETCTBYIOT HU HOMEepam TUIMoB KoHycoB M1, M2 n M4 (cm. 4.4), Hu Homepam, 0603HaYaWMUM Krac-
Cbl NPUMEHEeHUI (CM. Tabnuuy 2).

5.2 BbiGop o6opyaoBaHuA U npoueayp

Mop Tpebyemoli TOMHOCTLI0 NOHUMAIOT 3adady obecneyeHuss BO3MOXHOCTU UCNOSb30BaHUA pesynbTa-
TOB MUCNbITAHWIA. Knaccbl npumeHeH st 6binmn paspaboTaHbl 4nst pykoBoAacTBa v BbiGopa Tvna ucnbiTaHus ctatu-
Yeckum 3oHanpoBaHneM (CPT), TpebyeMon TOUHOCTU U NEPUOANYHOCTU perncTpaumu. na AaHHbIX (PYHTOBBIX
npodurnen n pesynstatos CPT knacc npumMeHeHusi TOMHO onpeaensieT MUHUManbHYH TOYHOCTb U MakcUMarib-
HbIA MPOMEXYTOK BPeMEHW MeXay WM3MEepPeHUsIMAU C COOTBETCTBYHLWEN CTeneHbio HeonpeaeneHHOCTU.
UcnonbsoeaHue pesynsTatoB CPT onpeaensitoT Ha OCHOBE NpounupoBaHna, naeHTudmkaum n onpegene-
HWUA NapameTpoB rpyHTa. O6opyaoBaHne U MeToabl crneayeT BblGUpaTb B COOTBETCTBUM ¢ HEOOXOAUMBIM
Knaccom npuMeHeHus, no Tabnuue 2.

Tabnwuuya 2— Knacchkl NpyMeHeHUst

Kn T Ucnonb3oBaHue
ace mn HonycTumas MMHUManeHas TOYHOCTB?
NPUMEHEHNS UCTIBITAHUA b R
Tun rpyHTa WHTepnpeTtauus
g. =500 kMa nm 5 % A F
5 ™ 1 Q=1xkHunm5% B G, H*
Fs =50 kMa vnmn 20 % C G, H*
L=02mMunn2 % D G, H*
g. =500 kMa urm 5 % B G, H*
Q=1xkHunm5% C G, H*
6 ™2 F. = 50 kMa unm 20 % D G, H*
L=0,2mMmumm2 %
g. = 500 kMa nnm 5 % B F*
7 T™M3 Q=1xkHunm5% C F*
TM4 F. =50 kMa nnn 20 % D F*
L=0,2mMmumm2 %

5—7-n knaccbl UCMOMNb3YIOT ANs WCMbITAHMA METOAOM CTaTUYECKOro 30HAWPOBAHWS MEXaHUYECKMM 30HAOM
(CPTM), 1—4-i knacckl — AnsA UCMbITaHUIA Ha NPOHUKHOBEHNE KOHWYECKOTO NMEHETPOMETPA C INEKTPUHECKMM U3Mepe-
Huem (CPT/CPTU).

- 5-11 Kknacc NpegHasHaYeH Ans OLEHKU CMeLllaHHbIX NNacToBbIX rPYHTOB TMNoB oT A go D. [ins rpyHTOB TMNOB OT B
Ao D aToT Knacc npumeHeHnst MoxeT obecneynBaTtbh NPOUNMpoBaHne, MAEHTUMUKALMIO TPYHTa U OPUEHTUPOBOYHYIO
MHTEpMpeTaumio 4ns onpegeneHust ero reoTEXHNYECKUX NapameTpoB. [Ins o4eHb MArkMX crioes (TN A rpyHTa) BO3MOX-
HO TOMNbKO onpegeneHve npoduns rpyHTa. MaeHTudrkauus rpyHTa n nHTepnpeTaums ansi onpeaeneHns reoTeXHn4ec-
KX napameTpoB, 0COOEHHO A5l OUYeHb MSAMKMX CrMOEB, BO3MOXHbI, TONbKO €CNU MMEEeTCsl AOMOMNHUTENbHAA MeCcTHas
reonornyeckasn u reoTexHuyeckasi uHpopmaums. Vicneltanns cnegyeT BeINONHATE No Tuny TM1.
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OkonyaHue mabnuypsi 2

MprvMeYaHune—poduny cMelaHHbIX TUMOB HaNMacToBaHWIA MPYHTOB B YCNOBUAX NPUPOAHOIO 3arneraHus
06bIYHO CoAepXKaT NIOTHbIE M KOHCONUAMPOBAHHLIE IPYHTHI, HO BO3MOXHbI TaKKe MSTKME CNow.

- 6-M Knacc npegHasHaYeH s OLEHKM CMELLAaHHbIX NNacToBbIX IPYHTOB ¢ Tunamm ot B go D anst npodwmnuposaxmn
n nageHtndmkauum rpyHta. OueHka OYeHb MSAMKMX CIIOEB OMPaAHMUMBAETCH MCKIIOYUTENBHO MAEHTUMUKAUMENR 3TUX
cnoeB. McnbiTaHmsa cnegyeT BuINONHATL Mo Tuny TM2.

- 7-W Knacc npegHa3HaveH TONbKO 47151 OPUEHTUPOBOYHOIO NPOUIMPOBaHUS Arisi CMELLAHHOIO TUMa HarNnnacToBa-
HWI rpyHTOB TUNOB OT B go D. Ha ocHoBe TONbKO 3TUX UCMbITaHWUA He MOXeT BbITb AaHa HUKakasi MHTepnpeTaums gns
naeHTUUKaUMKM rpyHTa U onpegeneHns ero reoTeXHMYEeCKUX napameTpos. cnbiTanmsi cnegyeT BbiNOMNHATL MO TUNam
TM3 vnn TM4.

XoTs UCNbITAHNA 3NEKTPUHECKUM 30HAOM SIBMSIIOTCH NPEeAnoYTUTENBHBIMY NO CPABHEHUIO C UCTIBLITAHUSIMUA MEXaHU-
YECKMM 30HOOM, NocrnegHue BCe Xe Ny4lle NPUMEHSITbL B TOM Criyyae, eCrv eCTb PUCK NOBPEXAEHUs 30HAA, HanpuMep
MyCOpOM, WebHeM nnm NpoYHoON KOPeHHON NOPOAON.

JocTuKnMan TOYHOCTb 3aBUCKT Takke OT OLIMGKM, BbIBBAHHOW TPEHWEM MEXAY BHYTPEHHUMU CTEPXKHSIMMN U 3a4aB-
NVBaKOWMMM WTaHramu. Nopsagok BeNUUYUHbI 3ToW OWMOKM 3aBUCUT, Cpeay NPoYero, oT AMNWHbI 30HAMPOBaHWS, CUIbI,
OEeNCTBYIOLLEN Ha BHYTPEHHME CTEPKHMW, U HAKITOHA KOHYCa.

2 onycTmas MUHMMArbHas TOYHOCTb M3MEPEHHOTO napameTpa — Gombluee 3HauYeHne U3 ABYX NpuUBEAeHHbIX.
OTHOCUTENBHYIO TOYHOCTL MPUMEHSIIOT K U3MEPEHHOMY 3HA4Y€HMIO, @ He K MU3MEPEHHOMY Ananas3soHy.

® A — oHOpOAHbIE HaNMaCTOBaHNSA IPYHTOB (06bIYHO g, < 2 MMMa);

B — rnunHbl, cynecun n neku (06bbHo 2 MlMa < g, < 4 MlMa);

C — rnuHa, cynecu, necku v rpasui (06bibHo 4 MlMa < g, < 10 Mla);

D — rnuHa, cynecu, necku u rpaeui (06b1MHO g > 10 MIMa).

¢ F — npodunuposaHue;

F* — onpegeneHve npocunsa BO3MOXHO, €CNU €CTb AONONHUTENbHAsA HopMauus;

G — npodmnmpoBaHve u naeHTUdrKaumsi rpyHTa;

G* — OpVEeHTMPOBOYHOE NPOMOUNPOBaAHNE N MASHTUUKALUMNA FPYHTA;

H — vHTepnpeTauus Ans onpegeneHusi reoTEXHUYECKUX NapameTpos;

H* — opreHTupoBoYHast HTepnpeTauums Ansa onpeaeneHns reoTeXHUYECKUX NapameTpoB.

Ecnu 6yayT obasneHbl ICTOYHUKN OLWIMBOK, TOMHOCTb 3aperncTpupoBaHHbIX U3MePEeHUiA AoMKHa BbITb
nydwe, Yem Hanbonblure 3HauYeHus1, npueeaeHHble B Tabnuue 2. OueHka NorpellHoCTen 40MMkHa BKMoYaTh B
cebsi BHyTpeHHee TpeHue, oWnbK/ B NOyYeHUM AaHHbIX, BIUSIHWME TemnepaTypbl (OKpyXatolwein cpeabl 1
nepexoAHbIX NPoLLeCCOB) N pasMepHble NOrPEeLLHOCTU.

MeTponorudeckoe noaTeepxaeHue SOIPKHO BbITb BbINONHeHo cornacHo MCO 10012.

MpumevaHnwue 1—[JoctwkmMas anvHa unu rmybrHa 30HAUPOBaHMS 3aBUCUT OT YCIIOBUIA IPYHTa, MaKCMMallb-
HOM CUIbl CONPOTUBNEHNA BHEOAPEHWIO HAKOHEYHMKA, CEKLIMIA WTaHT U COeAMHEHWUIA MEXAY HUMU, MPUMEHEHWS YLUMpUTENS
n/vwnu obcagHom TpyGbl ANS LWTAHT M AManasoHa N3MepPeHUn HAaKOHEYHUKA.

MpumedaHwne 2— Ecnuuncnons3oBaHHbIe TUMbI HAKOHEYHUKOB OTIIUYAIOTCA OT CTaHAAPTHLIX, UHTEPNPETALMUSA
Ans onpeaeneHunsi re0TEXHNYECKMX NapamMeTpoB MOXET ObiTb BLINOMHEHA TOMNBKO B TOM Criyyae, ecnu 6binu yCTaHOBNEHb!
KOppensiLMOHHbIE 3aBUCUMOCTM AJs1 3TOrO TUMNa HaKOHEYHMKA.

5.3 MNonoxeHue n ypoBeHb 3agaBnuBakLLero obopygosaHus

PacctosiHie Mexgy MecTaMu npoBedeHUsl UCMbITaHWA crnegyeT noabupartb Tak, YTobbl UCKMOYNTD
B3aUMHOEe BNiUsIHME,

Mexady MecTamMu UCMbITaHWn 0BbIMHO MPUHUMAIOT PaccTosiHNE He MeHee 2 M. PaccTosiHue 40 CKBaXXMHbI
A0IKHO 6bITb N0 MeHbLUe Mepe B 20 pas 6ornbLue AuaMeTpa 3TOW CKBaXKUHBI. HekoTopble TexHonorum bypexus
CKBaXKWH, Harnpumep OypeHWe ¢ NpoayBKOW BO3AyXoMm, MOryT TpebosaTb Gonblumne pacctosiHus. PoiTba U
YCTpPOWNCTBa BbipaboToK BONN3M MECT UCMbITaHWIA crieayeT nsberaTto.

3apasnuvBatollee 06opyaoBaHMe AOIMKHO 3a4aBNMBaTh WTaHM Takum obpasom, YTobbl oceBasd NUHKUA
3agaBnuBatoLLeit cunbl Obina kak MoXHO Grivke K BepTukann. OTKNOHeHWe 0T HaMe4YeHHOW OCK AOIKHO 6bIThb
MeHee 2°. Ocb 30H4a OOSTKHA COOTBETCTBOBATL OCU NMPUIIOXKEHUS HArpyakn B Havane sagaBnvMBaHust.

5.4 MpuroToBneHue K UCNbITaHUIO

Ecnu vMcnonb3ayoTea anekTpuyeckMe OaTyvkv, OOMKHbI GbiTb 3aperncTprpoBaHbl HyneBble oTcYeThl
COMPOTUBIEHWUIA IPYHTa 30HAUMPOBAaHWIO, ANWHBI 3CHAMPOBaHNS.

B nnoTHBIX, KPYMHO3EPHUCTLIX UMK ¢ GOMbLUMM YACTIOM BKITHOYEHWUIA IPYHTaX MOXeT ObITb UCMOMNb30BaHO

npeaBapuTensHoe 6ypeHne, Horaa B komGuHaumm ¢ o6caaHoi Tpy6Gol Ans npedoTepalleHns obsana cTeHoK
CKBaXKMHBI.
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5.5 3apaBnuBaHue HaKOHeYHUKa

Bo Bpemsa UCTbITaHUA HaKOHEYHUK OOMKEH 3a4aBnuBaTbCA B [PYHT C MNOCTOSIHHOW CKOPOCTbIO
(20 £ 5)Mm/c. DTy CKOPOCTL CredyeT KOHTPOMMPOBATL NyTeM perucTpaLum BpemMeHn U ANnHbI 3a4aBNMBaHNS.

5.6 Ucnonb3oBaHue yWMpUTENs

HonyckaeTcsi npyMeHeHne cpeacTBa yMeHbLlUeHUA TpeHus. KoHudeckuii neHeTpomeTp U1, Npu Heobxo-
OUMOCTIN, HOXXMMHaZ WITaHra 40MKHbI UMEeTb O4NHAKOBBIA AUaMETp ANA paccTOAHUSA Mo MeHbLLe Mepe 400 MM
OT OCHOBaHUs KOHyca, Npexae YeM MOXeT ObITb NPUMEHEHO CPeACTBO YMEHbLLEHUS TPEHUS B 3aBUCUMOCTH
OT cUTyaLun.

HonyckaeTcs npuMeHeHWe ylumpuTtensi. HakoHeYHUK 1 WTaHra AorkHbI UMEeTb OANHAKOBLIN AUameTp no
MeHbLUen Mepe Ha annHe 400 MM OT 0CHOBaHUSA KOHYCa, NpeXxae YeM MoXeT ObiTb YCTAHOBIEH YLLMPUTENb A4S
YMEHbLUEHUSA TPEHUS.

5.7 MepuoanyHoCTL perucTpaumm napamMeTpos

Mpun npoBeAeHNM NPEPLIBUCTOrO UCTbITAHUA MakcUMarnbHasa AnNMHA UHTepBana Ans u3MepeHuid napa-
MeTpPOB Ao/kHa 6bITb 200 MM, HenpepbIBHOrO — 50 MMm.

5.8 UsmepeHue cunbl 3agaBnMBaHus NpyU NPepbLIBUCTOM UCTLITAHUN

N3mepeHue cunbl 3agaBnBaHns B Te4EHUE X04a BHYTPEHHUX LUTAHT U KOHYca, MM, AOMMKHO BbITb He
6onee yem Yyepes:

70 — ans HakoHeYHuKka M1;

35 — anga HakoHeYHuKa M2;

65 — Ans HakoHeYHuKa M4.

B TeueHue xoaa BHYTPEHHMUX WTAHT U KOHYCa cneayeT 3anucbiBaTb MakcuMarbHOe 3HaYeHUe UsMepeH-
HOWM cunbl 3agasnuBaHusa. B cnyyae ecnu namepsiioT cuny 3agaBnnBaHUst KOHyca U ANWHY 30HOUPOBaHUA,
WHTepBan MOXeT OblTb MEHbLUE, UMW CYUTLIBAHUS MOTYT ObITb HenpepbIBHLIMU.

5.9 UamepeHue cunbl 3aAaBNUBaHUA NPU HeNpepbIBHOM UCTILITAaHUU

Ecnu vcnbiTaHue uaet HenpepbiBHo (TM4), KOHYC AOMKeH ocTaBaTbCA B BLIABUHYTOM MOMOXEHUU
(cM. pucyHkn 2—4). Ero nonoxeHue A0mkHO BbiTb 4OCTATOYHBIM, YTOObI KOMNEHCMPOBATL YNpPYroe cxaTtue
BHYTPEHHUX CTEepXKHEe, YTobbl cuna Ha KoHyce NOMHOCTbIO NepeAasanacs Ha BHYyTPEHHUE CTEPXKHU.

5.10 UsmepeHue cunbl, AevcTBYOWENW Ha My(Ty TpeHUs, nNpu NpepbIBUCTOM UCNLITAHUU
HakoHe4yHukom M2

M3mepsioT cyMMy cui, AeACTBYIOLLMX Ha HAKOHEUYHWK BO BPEMSA BTOPOTo XoAa, He NnpeBbiliatoLero 40 mm
(nocne nepsoro xoAa), korga KoHyC U MydpTa TpeHUs 3a4aBnuUBaloTCsl B IPyHT. 3anucbiBaloT MakcumanbHoe
n3MepeHHoe 3HaveHue Bo Bpems 3Toro xoga. OTHUMaIOT cuny 3afaBnvMBaHusA KOHyca U3 3TOro CMeLLIaHHOro
n3MepeHusi, 4TobbI NONyYUTb CUMy, AENCTBYIOLLYIO HA MyTY TPEHMSI.

5.11 N3mepeHue cyMMapHOiM cUnbl 3a4aBNMBaHus NpuU NnpepbIBUCTOM UCTIbITAHUU

W3mepsioT cyMmapHyio cuny 3agasnusBaHus B KOHLE KaXA0ro XoAa 3a/1aBNuBatoLLMX LUTAHT U BHYTPEH-
HUX CTepXXHEN Npu 3HaYeHUU xoaa Makcumym 200 Mm.

5.12 UsmepeHue cyMMapHO#M CUNbI 3aaaBnMBaHUA Npu HenpepbIBHOM UcnbiTaHuu (TM4)

W3mepsioT cymmapHyio cuny 3agasnueaHusi OQHOBPEMEHHO C COMPOTUBIIEHMEM KOHyca, UCMONb3ya
oTAeNbHOE CPeACTBO USMEPEHNIA.

5.13 N3mepeHue ANUHLI 30HAMPOBaHUA

YcTaHaBnuBaloT ypoBeHb OCHOBaHUA KOHYCa OTHOCUTENbHO NMOBEPXHOCT 3eMNU UMW MHON HeNOABUXK-
HOM cUCTeMbl oTcHeTa (He 3agasnueatoLlero obopyaosaHus). Paspeluatollasi cnocobHOCTb U3SMEPEHUA ANUHbI
30HANPOBaHUS AOIDKHA ObITb MUHUMYM 10 MM.

Ansa ucneiraduia Tuna TM1 anuHy 30HAMPOBaHUA N3MEPSIIOT aTYUMKOM.

[na Bcex TMNOB UCNbITaHUA ANnHY 30HAUPOBaHWUA crieqyeT NPpOBepATb BPYYHYO U perucTpupoBaTh B
KOHLUE UCNbITaHUA.

I punmeuyanune— U3mepeHHble napameTpbl ANA HAKOHEYHUKA C 6ONbLUMM HAKITOHOM MOTYT GbiTh BbIBEAEHDI U3
3HaYeHUI, KOTopble GbinK 6bl M3MepeHbl, ecnn Gbl KOHMYECKMI NEHETPOMETP Obin B BepTUKANbHOM NOMOXEHNN.

Bo BpeMsi cTaTUyeckoro 3oHAUPoOBaHUA Heobxoanumo perncTtpupoBaTtb no6ble 0coBeHHOCTUN U OTKITOHE-
HWA OT HacTOSALLEro cTaHaapTa, KOTopble Mornn Gbl NOBNUATL Ha pe3ynbTaThbl MsmepeHmﬁ N COOTBETCTBYIOLLYHO
ANUHY 3oHAUpoBaHUA.

12



roCT P UCO 22476-12—2017

5.14 3aBeplueHue UCNbITaHUN

3agaBnuBaHne HakoHeYHUKa U BHYTPEHHUX CTEPXKHEN JOMKHO BblTb 3aKOHYEHO, Koraa:

- jocTurHyta Tpebyemas AnHa 30HANPOBaHUS; U

- OOCTUrHYTO MakcmMmarnbHoe ycunme saasrvBaHusi N MakcuManbHas yHKUNOHaNbHas BO3MOXHOCTb
HaKOHEeYHMKa U1 U3MEpPUTErTbHON CUCTEMBI.

BosmoxHoe noBpexaeHne obopyaoBaHMs Takke MOXET ObiTb BECKOW MPUYNHON 3aBepLUEHUsT UCTIbI-
TaHWsl.

EcnvusmepeHns NpoBoaAT C NOMOLLbO 3M1EeKTPUYECKUX AaTYNKOB, TO UBMEPSIOT HYNEBble OTCYEThl U3Me-
PEHHbIX NapaMeTPoB W 3anuCbIBaOT UX MO OKOHYaHWUM UchbiTaHus. Opend Hyns namepeHHbIX napameTpoB
AorkeH OblTb MeHbLUe A0NYCTUMON MUHMMAarbHOW TOMHOCTU corfiacHo Tpebyemomy Knaccy npumeHeHus
(cm. Tabnumuy 2).

Mpumeyanne—[pend Hyns,, onpeaeneHHbIN N3 BEIXOAHOTO CvrHana npu HyrneBon Harpyske 4o U nocne mc-
MNbITaHWs, Mepa KOPPEKTHOTO PyHKLMOHMPOBaHUsSi 060pyaoBaHWs, KOTOPas NCMNoNb3yeTcs A5 NPOBEPKU, ecnv TpeboBaHus
Tabnuubl 2 6bINY BbINOMHEHBI.

KoHnyecknii neHeTpoMeTp AoSbkeH ObiTb OCMOTPEH U NtoBble Ype3MepHbIA USHOC UMW NOBpeXaeHne
OOIKHBI ObITb 32apErncTpUpPOBaHbI.

5.15 MpoBepku u kanuGpoBku 06opyaoBaHUA
MpoBsepku 1 kanMbpoBkn 06OPYAOBaHNS AOMKHBI ObITh MPOBEAEHBI B COOTBETCTBUM C NPUMOXKEHNEM A.

6 PesynbTaTbl UCNbITaHUA

6.1 UamepsaeMble napamMeTpbl

JomkHbl 6bITb YCTAHOBMEHBI criedytolume napaMeTpbl:
- ANHa 30HAWPOBaHMA /;

- cuna, AeNCTBYoLLAas Ha KOHYC Q;

- CyMmapHas cuna sagasnvsanHunsa Q,.

6.2 BbluncneHHble napameTpbl

JomkHbl 6bITb BbUMCIEHBI Cliegyrowne napameTpsbl:
- cuna, gencTByowas Ha My Ty TpeHus F;

- CyMMapHasi cuna 60koBoro TpeHus Qg;

- U3MepeHHOe CONMPOTUBIEHNE KOHYCa ,;

- U3MepeHHoe ConpoTUBMeHNe MydTbl TpeHus £;

- hpPUKLMOHHOE OTHOLWEHKE R;.

7 CocTaBneHue oTyeTa

7.1 O6wue nonoxeHus

Mpu n3noxeHun pes3ynbTaToB UCMbITAHUIA MHOPMaLMio cneayeT hopMMpoBaTh Nerko 4OCTYNHOM And
03HaKOMJIeHUS 1N aHanuM3a, Hanpumep, B TabnnyHoM BuAe UM B BMAEe CTaHOAPTHOrO 3aapXMBUPOBaHHOTO
dainna. MpeacTtasneHune B uMdpoBoi dopMe paspeluaeTtca ans obecneveHust obMeHa gaHHbIMN.

7.2 OTyeT c pesynbTaTaMn UCNBLITAHUNA

OTtueT gorkeH 6bITb COCTaBMeH B COOTBETCTBMM € Tabnuuein 3, KoTopas onpedensaeT crnegytowme
dopmbl NpeacTaBneHnsa nHopmaLmn:

- NOMEBOW OTYET C pesyrbTaTamMun UCMbITaHURA;

- NPOTOKOM UCTIbITAHWUIA; UK

- Tabnuubl U rpadukn pe3ynbTaToB UCMbITaHUA.

[NoneBol oT4YET B OKOHYaTESIbHOM BapuaHTe, BbINOSIHEHHEIA Ha MecTe NpoBeaeHUst UccnegoBaHnui, u
NPOTOKOI UCMbITAHWIA JOMKHBI BKITHOYaTh B cebs1 MHpopMauuio, npuBeAeHHy0 B Tabnuue 3. PesynbTarsl UCTbI-
TaHWIN OOMKHbI BbITb N3NOXEHbI TaKUM 06pa3oM, YTOObI TpeTbs CTOpPOHa bbina cnocobHa NPOBEPUTL U NMOHATb
pes3ynbTaTbl UCNbITAHUNA.
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Tabnwuya 3— OT4ETHOCTb NO pe3ynbTaTaM UCTbITaHUI

CopepxaHue

Moneson
oT4yer

MpoTtokon
MCNbITAHUA

pacumkm

7.21 O6wasna nHcpopmaumsa

a) Ccbinka Ha HacTosAWMIA cTaHaapT

b) Knacc npumeHeHus

¢) Tun ucnbitanus (TM1, TM2, TM3 nnn TM4)?

d) HaumeHoBaHue 3akazuvka

e) HammeHoBaHUe U MECTOMONOXeHWe NPoeKTa

f) NpentTudukaums pabot

X | X | X | X | X [X

g) Pamunusi u nognvck onepaTtopa 06opyaA0BaHNS, BIMOMHSIOWLENO UC-
nbiTaHue

h) ®amunus n nognucb Nyua, OTBETCTBEHHOIO 3a NPOEKT

i) OcoGeHHOCTM UM OTKIMOHEHWST OT HACTOSILLENO CTaHaapTa

j) Komnanwusi, BbINONHsAOWANA NPOEKT

k) nybuHa ypoBHsi NOA3eMHbIX BOZ

1) Mny6uHa npegBapuTenbHOro bypeHns unm rnybrHa TpaHLen

m) OnucaHve BCTPeYaoLLMXCs TPYHTOB (MO BO3MOXHOCTH)

n) [nvHa 30HAUMPOBaHUS U BO3MOXHbIE NMPUYUHLI NIOBLIX NpepbIBaHWi

0) MNpVYMeHEeHHbIE KpMTEPUN OCTAHOBKM, HANpVUMep 3aaaHHas rmyouHa,
MakcuMarbHas cuna 3agaBnvBaHns U OTKIOHEHWS OT BEPTUKam

X X [ X |[X | X [ X [X |X

p) MeToa TamnoHaxa CKBaXXWHbI (€CNU NPUMEHSETCS)

q) Habniogenus, caenaHHble Ha UCMbITAHWKM, Hanpumep:

- NMPUCYTCTBUE KaMHEMN

- WYM OT HXXKMMHbIX WTaHr

- HenpegBngeHHble crny4vaun

- N3OrHyThbIe WTaHrm

- HEHOPMarbHbIA N3HOC

- 3Ha4YNMbl€ N3MEHEHUA B OTCHETax HyInA

7.2.2 MecTononoXxeHne UcnbiTaHusA

a) VaeHTnoumkaums nensitaHus

b) BbicoTHas oTMeTKa TOUKM UCMbITAHWS

¢) MecTHble unu obLme KoopauHaTbl UMK cXxema pacrnonoxeHus®

d) Cucrema oTcuyeTa u JONyCTUMbIE OTKITOHEHUSI

e) OnopHas BbICOTHas OTMETKA K U3BBECTHOMY UCXOOHOMY YPOBHIO

X [ X | X | X | X

7.2.3 UcnbiTaTensHoe o6opyaoBaHue

a) Twn HakoHeu4Huka (M1, M2 nnn M4)

x

b) NleomeTpus u pazmepbl HAKOHEYHMKA

¢) Tvn ucnonb3oBaHHOIO 3aAaBnMBaloWero obopyaoBaHUsl, MaKCu-
ManbHOe yCurnve BAaBnMBaHus, NPUMEHEHNE JOMKPaTOB U aHKEPOB

d) MaroTtoBnTenb HaKOHEYHMKa

e) VaeHTnohukaumoHHbI HOMep NeHeTpoMeTpa

f) OnanasoHbl n3amepeHnsi 4aTHUKOB

g) DaTa nocnegHel kKanMbpoOBKU AaTHMKOB
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" OK¢
CopepxaHue Monesoil Mpor on pacuku
oTveT ucnbiTaHuM
7.2.4 Mpoueaypa ncnbiTaHnA
a) [ara ucneitanuns X X X
b) Bpemsi Havana ucneiTaHus X — —
¢) MnybuHa B Havane NPOHMKHOBEHWS OTHOCMTENbHO MOBEPXHOCTU X X X
3emnu
7.2.5 PesynbTaTtbl UCNbITAHNA
a) MamepeHHble napameTpbl cornacHo 6.1 X X —
b) BblHMucneHHbIE NnapameTpbl COrmacHo 6.2 — X —
¢) HyneBbie oTCYETHI CONPOTUBNEHUA KOHYCa, MydThbl TPEHWUS 1, NpY X X —
Heo6Xo0AMMOCTH, NONHOrO COMPOTMBIEHUS A0 W MOCMe UCTLITaHusA, a
Take apend Hynsa (B TEXHUYECKUX €4UHMLAX W3MepeHusl), ecnn uc-
NonNb3yTCA 3NEeKTpUYeckue AaTunkm
d) Koppekuun, npumeHeHHble BO Bpemsi 06paboTkm gaHHbIX (Hanpu- — X —
Mep, NoNpaeku Ha Apendbl Hyns)
e) [nuHa 3oHanpoBaHuA ! nocne OKOHYaHUSI UCTIBITAHWUA U BO3MOXHbIE X X X
NPVHYXHBI NPEePLIBaHUNA
@ B koHTpaKTe gomkHa 6biTb TOUHO OnpeaeneHa NepcoHasnbHasi OTBETCTBEHHOCTD 3a NPEAOCTABNEHNe KOoPAUHAaT U
YPOBHEW TOYEK UCMbITAHWMNA.

7.3 MpepcTaBneHue pe3ynbTaToB UCMLITAHUN

PesynbTaThbl UCMbITAHUIA AOMKHBI GbITE NPpeacTaBeHbl Kak Npoduny B Buae dyHKUMW ANUHBLI 30HAMPO-

BaHMA.

CornacHo 7.2 gomkHbl BbITb npeancTaBneHbl cnegyouwmne pesynbTtathbl UcCnbiTaHWIA:

- COMPOTMBIEHNE KOHYCA — AMNNHA 30HAMPOBAHUA . . . . . . .
- COMpOTUBIIEHME My Thl TPEHUA — ANNHA 30HANPOBAaHMUA. . .

- CyMMapHasda cuna 3agasnneaHna — AnnHa 3o0HANnpoBaHUA

- (hPUKLMOHHOE OTHOLLEHNE — ANMHA 30HAUPOBaHUS . . . . . .

g (MMa) — /(m);
fs (MMa) — [ (m);
Qi(kH) — I (m);
Ri(%) — I(m).

B 3aBMCMMOCTM OT 3HAYEHUNI napameTpoB AONyCKaeTCcA MCNOoNb30BaTb KUonackanu BMeCcTo Meranac-

Kanew B kauecTBe eANHNLI U3MePEHUst CONPOTUBNEHNIA KOHYCa U My Tbl TPEHUA.
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MpunoxeHue A
(o6s3aTenbHoe)

TexHuueckoe o6cnyxuBaHue, NPoBepKU U KanuGpoBka

A1 TexHuyeckoe obcnyxmBaHue U NPOBEPKN

A1.1 JInHeMHOCTb HAXVMHBLIX WTAHT

Mepen npoBeaeHnEM UCMbITAHUA CrneayeT NPOBEPUTL NMMHENHOCTL LUTAHT OAHUM U3 CrieyIoLLUX METO/10B:

- YAepK1BaloT WITAHIY B BEPTUKANbHOM MONOXEHWM 1 BpawaioT ee. Ecnn co3gaeTcs BnevatrneHve, Yto WTaHra
KayaeTcsi U3 CTOPOHbI B CTOPOHY, €€ NPSAMONUHENHOCTb HE ABNAETCA NPUEMITEMOIA;

- KaTalT LUTaHry Ha MITOCKOM NOBEPXHOCTU. Ecnmn cospaertca BnevyatneHue, YTo LWITAHIa Ka4aeTcsl U3 CTOPOHbLI B
CTOPOHY, €€ NPSIMOINIMHENHOCTb He SIBMSIETCS NPUeMnemMon;

- NPoNycKaloT NPsAMYIO Nonyio TPyby, KOTOpas HEMHOTO ANWHHee, No WTaHre. Ecnu wraHra moxeTt nNpoiTn BHYTpY
TpyObl 6e3 3a1epXKKM, TO €€ NPSAMONUHENHOCTb ABMAETCS NPUeMnemMon.

Ecnv nosinsioTesa npusHakv narmba, 1o ncnonb3oBaHne WTaHr cnegyeT NpUOCTaHOBUTL 10 TEX MOP, MOKa He BbisIC-
HUTCA NYTEM MPOBEPKM U, NMPU HEOBXOAUMOCTH, PEMOHTA, YTO NPSMOJIMHEWHOCTL LUTAHI COOTBETCTBYET 3a/laHHbIM
TpeboBaHUsIM.

MpsAMONUHERHOCTL BHYTPEHHUX CTEPXXHEN AOMKHA OblTb rapaHTUpPOBaHHOW, 06ecneynBalowWwen nNrnaBHoe ABUXeEHNe
6e3 kakoro-nmbo NPensiTCTBUS BHYTPY HAXXMMHbIX LTAHT.

A1.2 U3Hoc n n3armb xoHnyca

M3Hoc 1 n3rmb koHyca u mydTbl TPEHUS cneayeT BU3yanbHO NPOBEPATL NOCIE KaXA0ro UCMbITaHUS ANs rapaHTum,
YTO reoMeTpus yAoBIETBOPSAET ONYCTUMBIM 3Ha4YeHusAM. py 9TOM KOHTporie MOXeT OblTb NPUMeHeH CTaHOapTHLIN
reoMeTpuyeckuii IabnoH, nogoGHbIN HOBOMY UNKU HEUCNONb30BaHHOMY HAKOHEYHUKY.

A1.3 MaHomeTpbl

Mepen Hayanom NCNbITaHNA MEXaHW4YEeCKUM HakoHeHHUKOM (CPTM) Heo6xoaMMOo BbINONMHUTL BU3YanbHYIO NPoBep-
Ky NPaBUITbHON MHAWKA LMW HYNEBOro 3HaYeHus. [lomkHa 6bITb NPOBEepeHa CONoCTaBUMOCTb U3MEPEHHbIX 3HA4YEHNI MaHO-
METPaMn BEPXHEro M HWXHEro AManasoHoB. B cnyvae pacxoxaeHusi MaHOMETP, AWM HEKOPPEKTHbIE 3HAYEeHUs,
JOMXKeH OblTb 3aMeHEH, a Nocne yaaneHusi Bo3ayxa U3 rmapaenmyeckoro naMeputenbHoro 6roka BouiNomnHAT HOBYIO
NpoBepKy.

A1.4 TexHn4yeckoe obcnyxuBaHue

Ons TexHnyeckoro obcnyxmBaHus 1 kanubposku obopyaoBaHusi Heobxoaumo cnegoeaTh Tabnuue A.1 u cobnio-
4aTb MHCTPYKUMMW M3roToBUTENSI 060pyA0BaHUS.

Tabnuya A1— Cxema KOHTPONS NPU NMOBCEAHEBHOM TEXHUYECKOM OGCIYKMBaHWK

PerynsipHble nposepku Havano uenbitanus KoHeL uenbiTaHus Kaxnble 6 mec
BepTukaneHOCTb 3agaBnuBatoLLero o6opyaoBaHusi X — —
OaTtuvk rnybuHbl — — X
3agaenuearowme WwraHm X — —
WaHoc X X —
Hynesble 3Ha4eHus X X —
Opend Hyns — X —
MaHomeTpbl X — —
KanuGpoeka — — x?

@ NonNonNHUTENBLHO, B MHTEPBAaNax BO BPEMsl AONTOBPEMEHHOTO UCMbITaHUs; cM. A.2.1.

A.2 Kannbposka

A.2.1 O6wwme npoueaypol

Cunoeble gatunkn u npeobpasosatenu AaBneHUs AOMKHbI GbITe KANMGPOBaHBLI, a 4ATUMKM INYGUHBI U MAHOMETPbI
AOMXHBI NePUOANYECKM NPOBEPSATLCH C UHTEPBATNOM:

- M0 MeHblUEN Mepe kaxable 6 Mec aAnsi npeobpasoeaTenen gaeBneHnsi, MAaHOMETPOB U CMNOBbLIX AATYMKOB NpK
HenpepbIBHOM UCNONb30BaHWM Unu nocne npuénuantensHo 500 30HANPOBAHWN;

- Nocre TOro Kak n3amepuTenbHas cuctema Harpy3akm 6b1na HarpyxeHa 6nmsko k ee npeaensHon cnocoGHOCTH.
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KannBpoBKU SOMKHbI BKIIOUaTh B CEOSI BCIO UBMEPUTENBHYI0 CUCTEMY, T. €. YCTaHOBNEHHble Npeobpa3oBaTenu, cuc-
TeMy nony4eHusi 4aHHbIX U kabenu. KannbpoBKy BbINMOMHSIIOT B COCTOSIHUM «KanMbpOBKa CUCTEMbI», T. €. C UCMONb30BaHU-
€M OZHOW U TOW Xe CUCTeMbI NONyYeHWsi AaHHbIX, BKIoYasi kabenu, kak Ha NoNeBoM MCMbITAHWMW, NPeacTaBnsisi NPOBEpPKyY
BO3MOXHbIX OWMBOK, NpUCYyLLMX 3ToW cucteme. Bo Bpems noneBbix paboT credyeT OCYLWECTBMATb NEpUoaMHECKUn
KOHTPOIb PyHKUMIA o6opydoBaHus. Takow OyHKUMOHaNbHbIA KOHTPOIb credyeT NpoBOAUTb HE MEHee OAHOro pasa Ha
ogHOM MecTe u/unuv pasa B AeHb. bonee Toro, yHKLMOHANBHBIA KOHTPOIb M BO3MOXHO MOBTOPHYIO KannBpoBKy crnegyeT
BbINOMHATL B Cly4ae, ecriv BO3MOXHa neperpyska CooTBETCTBYIOLLUMX AaTHUKOB (MOTEPS KarnMbpPOoBKY).

CnepyeT BbINONHATL TpeboBaHus, NnpeactaBneHHsle B MCO 10012,

A.2.2 KannbpoBka cMNoBbIX JAaTYUKOB M NpeobpasoBaTenen AaBneHUs

Kannbpoeky cMnoBbIX AaT4YMKOB M NpeobpasoBartenell AaBNeHWs BbIMOMHSOT NyTeM CTYNeHYaToro yBenuyeHus
npunaraeMon Harpysku ¢ nocrnegyower pasrpyskon. Cunoeele gatumkm n npeobpasoBarenu gaenexus cnegyet kanuob-
poBaTh B pa3HbiX U3AMepPUTENbHbIX AnanasoHax, obpallas cneunansHoe BHUMaHWe Ha AuanasoHbl, KOTopble SIBNSATCS
YMECTHbIMM ANA NPeacTosiMX nenbiTaHnin. Korga cunosble gatumky u npeobpasoBateny gasreHusi kKanwbpyioT, nepeg,
Havanom HakTU4ecKON KanubpOBKM JaTuvku crnefyeT noaBepratb BO3AENCTBUIO MOBTOPSIHOWMXCS LUMKIOB Harpyaku,
BMITOTb A0 MAaKCUMarbHON Harpy3ku.

A.2.3 KannbpoBka MaHOMETPOB M AATYUKOB IMyOUHBI

MaHomeTpbl cnegyeT kanmbpoBaTe MUHUMYM Kaxdble 6 Mec, Kak 4acTb BCel rmgpaBnunyeckon cuctemsl. JaTumkm
rnybvHbl 30HAVPOBaHWA crieayeT KanmbpoBaTh He pexe YeM OAuH pa3 B 6 Mec 1 Nocrne peMoHTa.
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Mpunoxenve JA
(cnpaBo4Hoe)

CBeZleHUs 0 COOTBETCTBUM CCLINTOYHbIX MeXXAayHapoAHbIX CTaHAapTOB HAaUUOHaNbHbIM CTaHAapTaMm

Ta6nwuua OA1

O6o3HavYeHne CCbINOYHOro CreneHb
0603HavYeHe U HauMeHOBaH1e COOTBETCTBYIOLLEro HaUMOHaNnbHOro cTaHgapTa
MeXyHapoaHoro ctaHgapTa COOTBETCTBUSA
ISO 8503 (all parts) — *
ISC 10012 IDT FOCT P UCO 10012—2008 «MeHegxmeHT opranusauun. Cructemsl

MeHeQKMeHTa namepeHuit. TpeboBaHWsa K npoueccam U3MepeHun u
namepuTensHoOMy 060pyaOBaHUION

BETCTBUA CTaHaapTa:

- IDT — naeHTnuYHbIM CTaHgapT.

* COOTBETCTBYIOWMIA HAaUMOHANNBHBIA CTaHOAPT OTCYTCTBYET. [10 €ro NPpMHATUS peKoMEeHayeTCa enonb3oBarb ne-
peBog Ha pyCCKUI S3bIK JAHHOTO MeXayHapogHoro ctangapta. Neperog 4aHHOIC MexayHapoaHoro cTaHgapTa Haxo-
autes B PegepanbHoMm MHdOpMaLMOHHOM hoHAe CTaHaapToB.

MpumedaHue—B HacTosiwen Tabnvue UCNONbL30BaHO Criedyloliee yCnoBHoe 0603HaYeHne CTeneHn cooT-
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