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MpeaucnoBue

1 NOAIOTOBJEH O6WwecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTLIO «LIMTONnpoekT» (OO0 «LUTO-
NPOEKT») Ha OCHOBE COBCTBEHHOTO NEPEBOAA HA PYCCKUIA A3bIK aHIMOSA3bIMHON BEPCUM CTAaHAAPTA, YKA3aHHOIO
B NyHKTE 4

2 BHECEH TexHM4eCKMM KOMUTETOM NO cTaHgaptusauun TK 453 «MmnnaHTatsl B XUpyprumy

3 YTBEP)IEH M BBEJEH B AENCTBWE Mpukazom deaepansHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynuposaHuto u metposnoruu ot 22 pespasi 2017 r. Ne 54-ct

4 Hacrosiwumii ctaHgapt naeHtuyeH craHaapty ACTM $2267:2004 «CtaHaapTHbIA METOA UCMbITAHUS
ANS UBMEPEHUSI Harpy3oK, BbI3bIBAIOLLMX NPOCEAaHNE MEXINO3BOHKOBbLIX YCTPOWCTB NOA CTAaTUYECKO OCEBOW
KOMNPECCHOHHO Harpy3kon» (ASTM F2267:2004 «Standard test method for measuring load induced subsid-
ence of intervertebral body fusion device under static axial compression», IDT).

HauMeHoOBaHWE HACTOALLErO CTaHAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSA YKA3aHHOMO Mexay-
HapoAHOro cTaHaapTa Ans YBA3KM G HAWUMEHOBAHUAMM, MPUHATBIMU B CYLLECTBYIOLLEM KOMMNJSIEKCe Haumo-
HanbHbIX CTaHAapToB Poccuiickon deaepauuu.

MpW NPMMEHEeHUNU HaCTOALLETO CTaHAapTa PeKOMEHAYETCA UCNONb30BaTbh BMECTO CCbINIOYHbIX MeXay-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM HAaLMOHaNbHbIE CTaHAapTbl, CBEAEHUS O KOTOPbIX NPUBEAEHbI B
AONONMHUTENBHOM NpuUnoxeHun OA

5 BBEJEH BrNEPBbIE

lpasuna npumeHeHuss Hacmosweao cmaHd0apma ycmaHoesieHbl 8 cmamee 26 ®edepanbHo20 3aKOHa
om 29 uwHsa 2015 2. Ne 162-®3 «O cmaHdapmu3sayuu e Pocculickoli ®edepayuuy. UHpopmayua o6
UBMEHEHUSIX K HacmosuemMmy cmaHdapmy rnybnuxkyemcs 8 exxe200HOM (1o COCMOAHUIO Ha 1 aHeaps meKyuie20
200a) uHghopMayUoOHHOM yKaszamene «HayuoHanbHble cmaHlapmbly, a oghuyuanbHbill MEeKem U3MEeHEHU
U 1onpasok — 8 €XXeMeCcsYHOM UHOPMaUUOHHOM ykasamene «HauyuoranbHblie cmaHOapmbl». B criyqyae
nepecmompa (3ameHbl) unu ommeHbl Hacmosueao cmaHl0apma coomeemcmeyrouiee yeedomneHue byoem
onybnukosaHo 6 bnuxalilueMm ebirycKe EXeMEeCsYH020 UHGOPMayUOHHO20 ykazamensa «HauyuoHanbHbie
cmanOapmbly. Coomeemcecmeyiowas uHgpopmayus, yeedoMeHuUe U MmeKCcmbl pasMewaomcst makxe e
UHhopMayUoHHOU cucmeme obweeo nomnb308aHuss — Ha oguyuanbHoM calime dedeparnbHO20 azeHmemea
10 MEeXHUYECKOMY peaynupoeaHulo u Memporsoauu e cemu Yinmeprem (www.gost.ru)

© CrangaptuHdopm, 2017

Hacrosawui ctangapTt He MOXKET ObITb NOMHOCTLIO UMK YACTUMHO BOCNPOU3BEAEH, TUPAXXMPOBAH U pac-
NPOCTPaHeH B kayecTee opuumnansHoro nsgaHusa 6es paspelueHus ®egepanbHOro areHTCTBa No TEXHUYECKO-
MY PErynmpoBaHMWIO U METPONOTUK
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BBeneHue

HacrosAwmii craHgapt yctaHaBnMBaEeT CTaHAaPTHbIN METOA UCTbITAHUA AN U3MEPEHUSA HAarpy30K, Bbi3bl-
BaIOLLMX NPOCEAAaHNe YCTPOICTB ANA MEXNO3BOHOYHOMO CNOHANNOAE3a NPU CTATMYECKOM 0CEBOM CxaTum').

Hactoawuin crangapt nybnukyeTca noj nocTosHHbIM 0003HayeHnem $2267; yucno, cnegyloulee 3a
0603Ha4YeHneM, COOTBETCTBYET rody nepBOHaYanibHOro yTBEPXAEHUA UMK, B Cry4ae BHECEHUSA U3MEHEHUN,
rogy nocrnefgHero nepecmoTpa craHgapra. Yucno B ckobkax 0003HavaeT rog noCneaHero NOBTOPHOTO YTBEPXK-
OeHus.

1) 3ToT MeToa McnbITaHWs HAXOAWTCS MOA topucankuuein Komutera ACTM ©04 No MegUUMHCKUM U XUPYpritiecKum
marepuanam 1 ycTpoucTBam U sIBMSETCS NPSAMOIN OTBETCTBEHHOCTLIO NogkoMutera ®04.25 no cnuHanbHbIM YCTpoiicTBaM.
HacTosiee nsganue yreepxaeHo 1 aekabpsa 2011 . OnybnukosaHo B siHBape 2012 r. BnepBble yTBepxaeHo B 2003 .
MocnepHee npepwecTsylowee uafaHne yteepxpaeHo B 2004 r. v npepacraBneHo kak F2267—04. DOl 10.1520/
F2267-04R11.
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HALUMWOHANbHBLIWN CTAHAOAPT POCCUMUCKONW ®EONEPALUMN

UMNNAHTATbI AJ1A XUPYPIUA

CTaHOApTHbIN MeToA UCTIbITAHUS OIS U3MEPEHUA HArpys3oK,
BbI3bIBAIOLMX NPOCeAaHMe MEXNO3BOHKOBLIX YCTPOWUCTB
noJj cTaTu4ecKom oceBON KOMNPEeCCMOHHON Harpy3Kkomn

Implants for surgery. Standard test method for measuring load induced subsidence of intervertebral body fusion device
under static axial compression

Dara BBegeHuna — 2018—01—01

1 O6bnactb NnpUMeHeHus

1.1 Hacrosilumi cTaHaapT ycTaHaBNMBAET METOAbI UCTbITAHUSI OCEBOTO CXaTusl U npoceaaHus 6es buo-
NOrM4YeCcKnX MEXNO3BOHKOBbLIX CMUTbIX YCTPOWCTB Tena.

1.2 [JaHHbIN METOA UCMbITAHUA NPU3BaH 0BeCnevYnTb OCHOBAHNE ANA MEXaHMYECKOro CpaBHEHUA npesa-
LLIECTBYIOLLMX, COBPEMEHHbIX U ByayLLIMX HEOUONMOTMYECKMX YCTPOWCTB AN MEXO3BOHKOBOIO CNOHAMMnoAe3a.

[aHHbIl METOA MCNBLITAHWUA HE NPeayCMaTpuBaEeT NPEAOCTABMEHME CTaHAAPTOB (OYHKLUMOHUPOBaHUS
YCTPOWUCTB ANA MEXNO3BOHKOBOIO CMOHAMMNOAE3A.

1.3 [JaHHbI METOA UCNbLITAHUS ONUCHLIBAET CTAaTUYECKOE UCNbITAHUE NYTEM YKaszaHUs TUNa Harpysku u
KOHKPETHOTO MEeToAa NPUMNOXKEHWUS 9TON Harpy3ku. [aHHbIA METOA MCNbITaHMA paspaboTaH C Uenbio npego-
CTaBIEHUSA CPABHUTENBHON OLIEHKM YCTPOWCTB ANSi MEXMTO3BOHKOBOrO CNoHAuMnoaesa.

1.4 YcTaHOBMeHbl pekoMeHaaumMm no uaMepeHuio aecdopmaummn ucneltTatenbHoro 6noka u onpeaene-
HWUIO NpoceaHnsa YCTPONCTB ANA MEXNO3BOHKOBOIO CNOHAMMNOAE3a.

1.5 MMocKoNbKY HEKOTOPLIE YCTPOMNCTBA AN MEXNO3BOHKOBOTO CNoHAMNOoAe3a TpebyioT NCnonb30BaHus
JONONMHUTENBLHLIX UMMNIAHTaTOB AfA CTabunusaumm, UCNbITAHME STUX TUNOB UMMITAHTATOB MOXET HE COOTBET-
CTBOBaTb PEKOMEHAALUMAM NMPOU3BOAUTENSA NO UX NPUMEHEHWIO.

1.6 EauHuubl — 910 3HaueHus, ykasaHHble B eamHuuax CU, KoTopble cnegyeTr paccMmarpuBathb Kak
CTaHZapPTHbIE, 32 UCKITIOYEHUEM YITOBLIX U3MEPEHUIA, KOTOPbIE MOTYT ObITh YKa3aHbl Kak B rpagycax, Tak u B
pagnaHax.

1.7 TlonoxeHns HaCTOALLEro cTaHgapta MOryT BKIOYaTb B cebs onucaHue paboTbl MOTEHUMansHO
onacHoro obopyaoBaHusa. OgHaKO B HACTOSALLEM CTaHAApTE HE pacCMaTpuBaloTCs BCe npobnembl Gesonac-
HOCTM, CBA3aHHbLIE C MCNOMb30BaHUEM NOAOGHOro poga o6opyaoBaHUsA, NPU UX HanuMuuu. MNpu NpUMEHEHUK
HaCTOALLEro CTaHAapTa co3aHne COOTBETCTBYIOLLIETO YPOBHSA 6€30NacHOCTU, KAYECTBO MEAULIMHCKUX YCIYT 1
onpegeneHne NPUMMEHNMOCT HOPMATUBHbIX OTPaHUYEHNUIt HAXOAATCA NOA OTBETCTBEHHOCTbIO NONb30BaTENS.

2 HopmatuBHbIe CCbINIKU

B HacTosiLiem cTaHAapTe UCMONb30BaHbl HOPMATUBHbLIE CCbISIKM HA CrIeayloLIMe CTaHaapTbl, KOTOpbIE
HeoBX0AMMO YUUTbIBATL NPU ET0 UCMONbL30BaHWU. B criyyae cobifiok HA JOKYMEHTbI, Y KOTOPbLIX yka3aHa aara
yTBEPXKAEHUS, HE0OX0AMMO NOMb30BATLCA TONLKO yKa3aHHO peaakumein. B Tom cnyyae, korga aarta yTBepxk-
[eHUs He NpuBeAEHa, crneayeT NoNb30BaThCs NOCNEAHEN peaakLuue CobINMOYHbIX J0KYMEHTOB, BKMOYas nio-
Oble nonpasKku U U3MEHEHUS K HUM:

UzpaHue opuymnanbHoe
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2.1 Cranpaptbl ACTM":

E4 Practices for Force Verification of Testing Machines ([pakTtuka npoBepku Harpysku B UCMbITaTENb-
HbIX MaLLWHaX)

F1582 Terminology Relating to Spinal Implants (TepmuHonorus, 0THOCALWAACA K CIUHANbHBLIM UMMNAH-
Taram)

F1839 Specification for Rigid Polyurethane Foam for Use as a Standard Material for Testing Ortho-
paedic Devices and Instruments (Cneundukaums Ha XKECTKYIO MONMyPETaHOBYIO MEHY, NPUMEHSIOLLYIOCH KakK
CTaHAAapTHbIA MaTepuan aAnst UCTILITAHUIA OPTONEAUYECKUX YCTPONCTB U UHCTPYMEHTOB)

F2077 Test Methods For Intervertebral Body Fusion Devices (MeToabl uCnbiTaHuit yCTPONCTB AN MEX-
NMO3BOHKOBOIO CNOHAMOAE34)

3 TepmuHbl u onpeaeneHns

B HacTosiLLEeM CTaHAapTe NPUMEHEHbI CrieayoLLMe TEPMUHbI C COOTBETCTBYIOLLIMMM ONpeaerneHNsIMU:
3.1 Bcs TepMUHONOIUA, OTHOCALLAACA K UCTIbITAHWUSIM Ha NpocefaHne, COOTBETCTBYET BbiLLIE YNOMSIHY-
TbIM CTaHAApPTaM, €CIU HE YKa3aHo UHoe.

3.2 TepmuHbl U onpeaeneHus

3.2.1 cucrtema koopauHat/ocen: Tpyu OPTOroHanbHbLIX OCU OnpeaerneHbl B COOTBETCTBUMU C pasferiom
«TepmuHonorusa» ®1582, kak nokasaHO Ha pUCYHKe 4. LIeHTp cuCTeMbl KOOpPAMHAT HaxXOAWUTCSA B reOMETPU-
YECKOM LieHTpe COOPHOro YCTPOMCTBA ANsi MEXNO3BOHKOBOIO cnoHaunoaesa. Ocb X HanpaBneHa BAosb Npo-
JONbHON OCM MMNNaHTaTa, C NONOXUTENbHbLIM X B NepeAHEeM HanpaBreHK, OCb Y HanpasreHa narepanbHo,
n 0Cb Z — BBEPX.

3.2.2 npeanbHoOe pacnoroXeHue Mecta ycTaHOBKM: PacnonoxeHume umnnaHtara no OTHOLUEHUIO K
MOAENUPYEMbIM HUXHEMY U BEPXHEMY Tenam MO3BOHKOB (MOSIMYPETaH), AUKTYEMOE TUMOM, KOHCTPYKUMEN U
WHCTPYKLUMEN NPOM3BOAUTENS NO XUPYPrM4€CKON YCTaHOBKE.

3.2.3 npeayCMOTpPEeHHbI MeToA NMPUMEHEHUA: YCTPOMCTBA Arsi MEXMNO3BOHKOBOIO CMOHAMIIOAE3A
MOFYT COAEPXaTb Pa3NUYHbIE TUMbI CTAOMNU3UPYIOLLMX NPUCTIOCOBNEHUI, TAKUX KaK pe3bba, Lwunbl u pudne-
HasA NoBepPxHOCTb. Kaxkabll TN AAHHOTO NpUCcnocobneHus UMEeET NPeayCMOTPEHHbIN METOZ MPUMEHEHUS UK
NPUKPENNEHUst K NO3BOHOYHMKY.

3.2.4 npeaycMOTpeHHas nokanusauus B NO3BOHOYHUKE: AHaTtomu4yeckaa o6nacTb NO3BOHOYHMKA,
ANA KOTOPOW NpeayCMOTPEHO YCTPOMCTBO ANA MEXMNO3BOHKOBOIO CnoHAunogesa. YCTPoucTea Ana MeXnos-
BOHKOBOIO CMOHAMmoge3a MoryT BbiTb CKOHCTPYMpPOBaHbI M pa3paboTaHbl AN onpeaeneHHbIx obnacreli no-
3BOHOYHUKA, HanpumMep NOSICHUYHOrO, rPYAHOrO UNK LWENHOro oTAena no3sBoHo4HMKa. KpoMe Toro, noTeHum-
anbHO CYLLECTBYIOT pasfuyHble aHaTOMUYeCKUe XMpypruyeckue rnoaxoAbl, KOTOPbIE MPUBEAYT K Pa3nUYHON
opueHTauuu umMnnaHTaTa Ha pasnn4yHbIX YPOBHSAX NO3BOHOYHUKA.

3.2.5 mexno3BOHKOBOE npocegaHue: MNMpouecc npocegaHna Unn onyckaHusa BOKPYr MUMMNITaHTUPOBAaH-
HOro yCTpOMCTBA ANSA MEXMNO3BOHKOBOrO CMOHAMNOAE3a, NPUBOASLLMIA K NOTEPE BbICOTbI MEXAUCKOBOrO Npo-
CcTpaHcTBa.

3.2.6 BbICOTa MEXANCKOBOIO NPOCTPaHCTBA: PaccTosaHNE N0 NPAMOW IMHUK BAOSMb OCU Z MEXAY He-
N3MEHEHHbIMWU MOAENSIMU TEN NO3BOHKOB (CM. PUCYHOK 1).

z b4

PucyHok 1 — Cxema BbICOTbI MEXAUCKOBOr0 NpoCTpaHCTBa

) Crangaptel ACTM, Ha KOTOphle ccblnaeTcs HacTosILUWA cTaHaapT, npueeaeHbl Ha Beb-caiite ASTM
www.astm.org unu npegocraensiorcs cnyx6ow nogaepxkn ASTMservice@astm. org. MHdopmaums ExerogHoro c6opHuka
ctangaptos ACTM npepcraBneHa Ha cTpaHuue «PesioMe JokyMmeHTa» Ha Beb-caiite ACTM.

2
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PrcyHOK 2 — TunmnyHas KpuBasl «Harpyska-cMelleHne» ¢ nonpaekoit 1,5 MM (YCTPOWCTBO A5t TpyAHOrO OTAENa)
NS UCMbITaTe/bHbIX 6/T0KOB U3 MOIMYPETaHOBOI NeHbl

3.2.7 TOuKa NPUIOXeHUs Harpysku: Touka, Yepe3 KOTOPYK Ha MEeXMO3BOHKOBOE YCTPOWCTBO NPOXO-
OUT pe3ynbTupyloLwas cunia (To ecTb reoMeTpuyecknii LeHTp BepxHei cdepbl NCMbITaTeNbHON YCTaHOBKN) (CM.
PUCYHOK 4).

3.2.8 nonpaBka Ha cmelleHue: MonpaBka MO OCY CMeLLeHUs, paBHasa 1 MM ANA WeWHbIX 4UCKOBbIX
ycTpoiicte, 1,5 MM Ans TopakasbHbIX YCTPOWCTB ¥ 2 MM AN NOSACHUYHbIX YCTPOWCTB (CM. paccTosiHne AB Ha
pucyHke 2).

3.2.9 mopgenupyemMbie Tesia NO3BOHKOB: KOMNOHEHT UCMbITaTENbHOrO annapara A9 MoHTaXa yCTpOii-
CTBa A/19 MeXMN03BOHKOBOr0 CNOHAMNOAEe3a.

3.2.10 XecTKoCTb, H/MM: HaknoH MCXOAHON NUHEWHONM 4YacTu KPUBOIN «HArpyska — cmelieHne» (Cm.
HaKMOH NMHUN AE Ha pucyHke 2).

3.2.11 BbICcOTa UCNbIiTaTe/IbHOro 610Ka: JInHeHoe paccTosHMe BAOMb OCUM Z OT BepxHeli noBepx-
HOCTU BEPXHEro MOAENMPYEMOro Tefia No3BOHKA [0 HWXHElN MOBEPXHOCTU HWKHEro MoAenupyemoro Tesna
NMO3BOHKa B yCTAHOB/IEHHOM B TpebyemMoe NonoxeHne ycTpoiicTBe 415 MEeXMNO3BOHKOBOro cnoHaunogesa. Bbl-
cota 6n10ka Aos/mkHa cocTaBnaTb 70, 60 n 40 MM AN NOSICHUYHOIO, FPYAHOrO U LWERHOro MeXNOo3BOHKOBOIO
yCTpoiicTBa COOTBETCTBEHHO (CM. PUCYHOK 4).

3.2.12 npepenbHaa Harpyska: lNpunoxeHHas Harpyska F, nepefaHHas Tonkatenem (MpuHATas pas-
HOI cune napanfienbHOro KOMNOHEHTa M yKa3aHHas Ha faTunke Harpysku), Heob6xogmmas ANsa co3faHusa CToM-
KO gedopmaLuu, paBHOl MonpaBke Ha CMelleHWe, HalgeHHas nyTem NocTpoeHus rpaduka nuHmm BC npu
xecTkocTn K, 6epyuwein Hayano B Touke B (cM. Touky D Ha pucyHke 2).
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Axial Compression

Fak

Metallic Test Blocks ||

Axial Compression OceBoe cxaTne
Metallic Test Blocks MeTannuyeckue ucnbitatenbHble 6Noku
Polyurethane Foam Test Block MenblTaTenbHble Grnoky 13 NonuypeTaHoBOW NeHbl
mm MM
N H

PuecyHok 3 — TuUnuyHbIi rpaduk «Harpyska—cMeLleHne» Ans cpaBHeHWs UCnbITyeMbiX 06pasLioB
B METanM4Yecknx 1 nonnypeTaHoBbIX UCTbITaTeNbHBIX Bnokax

4 CywHOCTb MeTOoAa UCNbITaHUN

4.1 [na namepeHuns BbI3BAHHOTO Harpy3kon npoceaaHus npeanoXeH METoA UCMbITaHWS, OCHOBaHHbIN
Ha OCEBOM CXaTuu YCTPOMCTB ANsi MEXIO3BOHKOBOrO CMOHAMNOAE3a, NpeaHasHauYeHHbIX A NOSICHUYHOTO,
rPYAHOrO M LWEHHOro OTAena No3BOHOYHMKA.

4.2 VcnblTaHne npoceaaHus Npu OCEBOM CXAaTMKU YCTPOWCTBA AMNS MEXO3BOHKOBOrO CnoHaunogesa
OyneT NpoBeAeHO B MOAENUPYEMOM MOABUXKHOM CETMEHTE Yepes 3a30p Mexay ABYMSI NEHOMNONUYPETaHOBbI-
MK Briokamu.

4.3 Cnepyet UCNonb30BaTh MEHY NAOTHOCTLIO 15 B COOTBETCTBMM CO cneundmkauymein ©1839.

5 3HayeHue n npumeHeHue

5.1 Ycrponcrsa A4ns MEXNO3BOHKOBOIO CMOHAMIOAE3a, KaK Npasurio, UMEIOT NPOCTble reOMETpUYecKkue
POPMbI, HaCTO MOPUCTLIE UK NOMble BHYTPU. VX (DyHKLUMA 3akntovaeTca B NOAAEMKKE nepegHero cronba no-
3BOHOYHMKA Ansi obneryeHnsa apTpoaesa noaBuXHOIO CErMeHTa.

5.2 [laHHbIN METOA npeaHasHadYeH ANna KONMYECTBEHHOrO ONpeAEeneHus XapakTepPUCTUK NpoceaaHust
pasnUyHbIX KOHCTPYKUUIA YCTPONCTB ANA MEXNO3BOHKOBOrO CrMOHAMMNOAE3a, Tak Kak npocejaHne — 370 no-
TEeHLManbHas HEMCNPaBHOCTb B KMMHUYECKNX YCITOBUAX. OTU UCMLITAHUA NPOBOAAT in Vitro, YToObl yNPOCTUTb

4
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CpaBHEHME MOAENUPYEMOTO OCeaaHWsl Tena Mo3BOHKA, BbI3BAHHOTO YCTPOMCTBAMM NS MEXNO3BOHKOBOTO
cnoHaunoaesa.

5.3 CtaTuyeckue 0CEBbIE COXMMAIOLLME HArPY3KW, KOTOPble GyAYT NPUMEHATL K YCTPOMCTBaM ANA MEX-
NO3BOHKOBOTO CMIOHAWUMOAE3a U UCMLITATENbHBIM GroKamM, OTAMYHBLI OT KOMNNEKCHOTO HarpyXeHus, Habnoaa-
€MOro in vivo, u, CneaoBaTenbHO, Pe3yneTaTbl 3TOr0 METOAA UCNLITAHUA HE MOTYT GbiTh MCNOMb30BAHBI, YTO-
6bl HENOCPEeACTBEHHO NPOrHO3UPOBaTh (hYHKLIMOHMPOBAHNE B €CTECTBEHHbIX YCNOBUSAX. Pe3ynbrarsl, 04HAKO,
MOryT GbITb MCNONb30BAaHbI ANS CPABHEHUS PA3NUYHON CTENEHWU NPOCEAAHUS YCTPONCTB AN MEXN03BOHKOBO-
ro COHAMMOAEe3a Pa3HOM KOHCTPYKLMK ANA 334aHHON NAOTHOCTU MOAENUPYEMON KOCTH.

5.4 PacnonoxeHue ycTpomMcTea Ans MEXNO3BOHKOBOrO CMOHAMNOAE3a OTHOCUTENBLHO MOAENUPYEMbIX
TeIN NO3BOHKOB M OCH HarpyxeHus GyaeT 3aBUCETb OT KOHCTPYKLIMK M PEKOMEHAALMI NPOU3BOANTENS NO yCTa-
HOBKE MMMnaHTara.

6 YcrtpoucrtBa

6.1 McnbiTatenbHble MaLLMHBI AOMKHBI OTBeYaTh TpeboBanuam pasgena «lMpakrtuka» E4.

6.2 BbICOTY MeXAMCKOBOro NpocTpaHcTea H (CM. pUCYHOK 1) cneayert onpeaensaTb ucxoasa us mopdgo-
METPUYECKUX JaHHbIX, KACaIOLLMXCA TENa No3BOHKA U MEXNO3BOHKOBOrO AUCKA HA NpeanonaraeMoM ypoBHe
yCTaHOBKU. PekoMeHayemMble 3Ha4YeHUsA BbICOThLI criegyome: 10 MM — AnNA NOACHUYHOTO oTaena, 6 Mmm — aAna
rpyaHoro otaena v 4 MM — AnA WERHOro oTaena no3sBoHoYHUKa. Monb3osarensaM AaHHOrO METoAA UCTbITa-
HUS crneayeT BbIOpaTb Takylo BbICOTY MEXAWCKOBOrO MPOCTPAHCTBA, KOTOPas NOAXOAMT ANsi UCNLITYEMOro
YCTPOWCTBA.

6.3 YcTpoMCTBO ANA UCNbITAHMIA HA OCeBOE CXaTue

MpuMepbl YCTAHOBOK 4151 UCTbITAHUI HA 0CEBOE CXKaTue NpuBEAEHbl HA PUCYHKaxX 4 u 5.

[Ba 6rnoka 13 nonuypeTaHoBOW MEHbI UMM TBEPAOTO METANNA XKECTKO 3aKpennsaloT BHYTPU UCTIbITATENb-
HOW ycTaHoBKU. CUMOBOW NPMBOA UCNbITATENBHON MaLUMHbI NOAKIMIOYAIOT K TONKATENo ¢ NOMOLLbIO LIapHUpa
C MMHUMarbHbIM TPEHUEM U LLIAPHUPHBIX COEAUHEHUI UMM YHUBEPCANbLHOIO LapHupa (1. e. 6e3 orpaHuyeHum
npu n3rnbe). TonkaTenb COEANHEH C BEPXHEN ONOpPOW C MOMOLLbIO ChepuyecKoro LapHUpa ¢ MUHUMAnbHbLIM
TpeHueM (T. e. 6e3 orpaHudeHuin npu uarnde u kpydyeHum). HUxHsA yactb chepbl NPOUHO yAEPXXUBAET HUXHUIN
nonuypeTaHoBbIN 610K, Gyay4M XKECTKO 3aKpenneHHHON B YrnybneHun OCHOBaHUS, Tak YTO BpaLLEHUN He Npo-
ncxoauT. MNonbin TonkaTens U BepxHaa cpepa AOMKHbI ObITb MUHUMANbLHOTO Beca AN TOro, YTobbl CHuTaThHCA
3NEeMEHTOM KOHCTPYKLUMKN C ABYMS TOUKAMU NPUNOXKEHUS CUTIbI.

Takum 06pa3oM, K MeXMNO3BOHKOBOMY YCTPOMCTBY NMPUKIAAbIBAETCA pe3ynbTUPYIOWasa cuna, Hanpas-
neHHas BAONb OCU TOMKATENA U PACMNOMOXKEHHOTO B LIEHTPE BEpXHEeW onopbl chepuyeckoro wapHupa (B reo-
METPUYECKOM LIEHTPE UCNLITYEMOro YyCTPONCTBA). MonnypeTraHoBbie 6roKu 4OIMKHLI UMETL NOBEPXHOCTH, FE0-
METPUYECKU COBMELLIAIOLMECA C MEXNO3BOHKOBLIM YCTPOWCTBOM, @ CaMO YCTPOWCTBO NpeaHasHayeHo Ans
COBMELLEHUA C 3aMbIKaTENbHOW NNACTUHKOW NO3BOHKA.

UcnbiTaTenbHblii annapar AoskeH ObiTb cobpaH Takum 06pa3oM, 4ToObl OCb Z MEXMNO3BOHKOBOIO
yCTPOWCTBA M3HA4anNbLHO coBnajana ¢ OCblo TONKATeNs u nexana Ha 04HON NPSAMON C OCbI0 CUIMTOBOIO NPUBO-
Aa W AaTyuKa Harpy3ku MalmHbl ANA UCNbITaHWi. [nuHa TonkaTens Mexay LeHTPOM LLIAPHUPHOTO CoeauHe-
HUSA U LEHTPOM cchepu4eckor NOBEPXHOCTU AOIMKHA ObiTb HE MeHee 38 cM. 3TO Heobxoaumo, YTobbl CBECTH
K MUHUMYMY OTKNOHEHUE OCK Tonkatena (B HanpaeNEeHUU NPUIOXKEHHOW CUMbl F) OT OCU AAaT4YMKa Harpysku
UCNbITaTENLHON MaLLNHBI.

Opyrumun cnosamu, 310 He06x0AUMO, UTODbI MMHUMU3UPOBATL OLUMOKY B NMPUMEHEHUU U OTUYETHOCTH,
COCTOSILLYYIO B TOM, 4TO CuNa, ykasaHHasa Ha aaryuke Find, — 310 npuno)xeHHas Harpy3ka F, paBHas cune cxa-
TMA Fz, AeNCTBYIOLLEN Ha YCTPOICTBO AN MEXNO3BOHKOBOIO crioHAunogesa. Hanpumep, cmeLleHue LueHTpa
cdhepuyeckon NOBepxHOCTM HA 1 MM B NnockocTu XY cosgact yron mexay ocamu 0,15° (cmewleHne Ha 10 Mm
cospacrt 1,5°).

Ha pucyHkax 4 n 5 npeacraesneHa cxema npoBeAEHUS 3TOr0 UCTILITAHUA.
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7 OT60p Ob6pasuoB

7.1 mnnaHTatbl MOTYT OblTb UCMbITAHbI MOBTOPHO MPU YCIOBUK, YTO NPU MUKPOCKOMUYECKOM U reo-
METPUYECKOM MCCNea0BaHNM YCTPOMCTBA HE OblNo 0OHaPY>XeHO NOBPEXAEHUIA UK CTONKON aedopmMauuu.

7.2 Kaxkgyto napy neHononmypeTaHoBbIX OMOKOB CrieayeT UCMONb30BaTh TONbKO A4S O4HOMO MCNbITAHUS.

7.3 COOpHble ucnbiTaTenbHble YCTAHOBKK (T. €. YCTPOWCTBO AN MEXKMNO3BOHKOBOrO CnoHaunogesa u
OnoKn 13 nonuypeTtaHa) AOMKHbI ObiITb MAPKMPOBAHHLIMM U IKCMAYaTUPOBATLCA B COOTBETCTBMM CO CTaHAap-
Tamu Hagnexawen naboparopHon npaktukn. COopHas ucnbiTatensHasa ycraHoBKa MOXET ObiTb pazobpana,
4YTOObI 0BMEer4ynTb N3y4yeHme COCTOSHUS MOBEPXHOCTH.

7.4 Bo BCEX UCMbITAHUAX AOMKHO BbITb KAK MUHUMYM NATbH UCMBITYEMbIX 06pa3LIoB.

7.5 Bce umnnaHTatbl 40MmKHbI ObiTb MOATOTOBMNEHbI TAKUM 0OpPa30M, Kak OHU OObIMHO UCMONb3YIOTCA B
KITMHUYECKNX YCOBUAX.

8 MNMopsaaok ctaTU4ecKoro UCNbITaHUA Ha OCeBOe CXKaTue

8.1 Cneayet ucnonb3oBaTb ABa Pa3NUYHbIX YCIOBUA UCMLITAHUS:

8.1.1 Teepable MeTannuyeckme Broku AOIMKHbI UCMOMb30BAaTLCA AN ONpeaeneHus XecTKOCTH UCTIbITY-
€MOro yCTPOWCTBA.

8.1.2 lMonuypeTaHoBble GNOKM MCMONbL3YIOT ANSA ONpeaeneHust NPeapacnonoXeHHOCTU YyCTPOMCTBA K
npoceaaHuto.

8.2 Ycrponcrea AN MEXNO3BOHKOBOrO CMOHAMOAE3a AOMKHbI ObiTb BCTaBMEHbI B ABA NOATOTOBMEH-
HbIX TBEPAbIX METANNMUYeckmx 6oka B COOTBETCTBMU C MPOTOKONOM, PEKOMEHAYEMbIM NMPOU3BOAUTENEM ANS
YyCTaHOBKWN MMMMaHTaTa (1. €. reOMETPUS KOH(purypaumm umnnaHTara osbkHa coBnagaTb G peanbHO MCNofb-
3yEeMOWN B €CTECTBEHHbIX YCMOBMAX). HayanbHaa BbICOTa MEXAUCKOBOro npoctpaHctea H (CM. puUCyHOK 1)
AOMKHA BbITb NOCTOSAHHON ANS BCEX UCTbITAHMI JAHHOTO YCTPONCTBA AN MEXNO3BOHKOBOIO CMOHANMNOAE3a.

8.3 XKecCTKOCTb YyCTpOWCTBA CrneayeT onpeaenaTe B COOTBETCTBUM C pasaenom «Metoabl UcnbITaHWny
©2077. (Heobxoanmo obpalyarb BHUMaAHWE Ha TO, YTO AN UCTLITAHMA Ha npocegaHue OyayT UCNonb30BaTh-
CA NATb HOBbIX YCTPOWCTB, TaK Kak MeToAbl UcnbiTaHnn F2077 ABnAOTCA paspyLUaloLLMMn.)

8.4 Ycrponcrea Ansd MEXNO3BOHKOBOIO CMOHAWNOAE3Aa AOMKHbI Takke ObiTb BCTaBMEHbl B ABA NOATO-
TOBJEHHbIX MONMYPETAHOBLIX Br10Ka B COOTBETCTBUM C NMPOTOKONOM, PEKOMEHAYEMbIM NPOU3BOAUTENEM ANIA
YyCTaHOBKWN MMMMaHTaTa (1. €. reOMETPUS KOH(purypaumm umnnaHTara osbkHa coBnagaTb G peanbHO MCNofb-
3yEeMOWN B €CTECTBEHHbIX YCMOBMAX). HayanbHaa BbICOTa MEXAUCKOBOro npoctpaHctea H (CM. puUCyHOK 1)
AOMKHA BbITb NOCTOSAHHON ANS BCEX UCTbITAHMI JAHHOTO YCTPONCTBA AN MEXNO3BOHKOBOIO CMOHANMNOAE3a.

8.5 Harpysky cneayet npunaratb K YCTPOMCTBaAM 5151 MEXNO3BOHKOBOIO CnoHAunoAesa no KoopanHa-
Ttam (0, 0, 2), kak onucaHo B 6.3, B pexxume 0,1 Mm/C.

8.6 KpuBylo «Harpy3ka — CMeLLUEHMEey CneayeT 3aJ0KyMEeHTUPOBaTh. Takke AOMKHbI ObITb YCTAHOBNE-
Hbl NpeaenbHas Harpy3ka H n »ecTkocTb, H/MM, B 060ux ycrnoeusix ucnoiranus (cm. 8.1.1 n 8.1.2). Ha pucyn-
Ke 3 noKasaHbl TUMUYHLIE KPUBbLIE «HArpy3ka — CMeLLeHne» Ans 060Mx YCroBUIn UCNbITAHUS.

8.7 MNytem MogenupoBaHUs CUCTEM WUCMbITAHUSA Ha NPOCedaHue B BUAE ABYX MPYXWUH, COEAUHEHHbIX
nocneaoBaresibHO, MOXXHO MNOJYyYUTb 3aBUCUMOCTb MeEXAY XKECTKOCTbIO yCTpOl7ICTBa Ans MeXXno3BOHKOBOIO
CMOHAUNOAE3A N XKECTKOCTbIO NMEHOMONMYPETAHOBLIX BNOKOB (MMUTUPYIOLUMX Terna MO3BOHKOB). YpaBHEHUe
Ana Kp, »eCTKOCTN UCMbITaTenbHOro 6rioka u3 nofiMypeTaHoBO NeHbl, BbIMSAAMT CreayiowmmM obpasom:

Kp = KKd

" Kd -Ks’ M

rae Kd — XeCTKOCTb YCTPOMCTBA AN MEXNO3BOHKOBOTO cnoHaunoaesa (8.3) n
Ks — >ecTkoCTb cuctemsbl (8.4—8.6).
8.8 3HaueHusn xectkocTn ana Kd, Ks, a Takke 3HayeHusa Kp, H/mM, 4OmKkHbI ObITb 3anMcaHbl 4N Kax-
[0ro yCTponcTBa Ans MeXMNO3BOHKOBOIO COHAMMOAE3a, KPOME TOro, ANA KaXX40ro ycTpoMcTBa yCTaHOBMEHO
cpeaHee 3HaueHue xecTkoctn ana Kd, Ks n Kp, H/mmM. Takoke 40mKHO ObiTb 3anMcaHo cpegHee 3HavyeHue
XECTKOCTU yCcTponcTBa Kd npy Ncnonb3oBaHUM METOA0B UcnbiTaHuin ®2077.

9 Otyer

9.1 B otyeTe AOMmKHbI ObITb YKa3aHbl KOMMNOHEHTbI C60pHOFO YCTPOWCTBA ANA MEXMNO3BOHKOBOIO CMOH-
aunnoaesa, ero KOHCTpykuua, npeanonaraemMmasa nokanu3auua B NMO3BOHOYHUKE U KOJNMMYECTBO UCMbITAHHBLIX

8
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obpasuoB. [lomkHa ObITb ykasaHa BCA HeoOxoAMmMas MHgopMaunus O KOMMNOHEHTaX, 8 UMEHHO: Ha3BaHuE,
KOHCTPYKLMS, MPOM3BOAUTENb, Martepuarn, HoMep AeTanu, HOMep napTum, pasMep U T. 4. Takke AomkHa ObITb
BKITIOYEHA BCA MHAOpMauus, Heobxoamumas Ansa socnpoussegeHnsa coopku. NpeaLecTsyoLiee ncnonb3osa-
Hue noboro obpasua crnegyer AOKYMEHTUPOBATb.

9.2 OomkHbl ObITb BKMOYEHbI TOYHbIE KOH(pUrypauumn Harpy3oK aAns UCNbITaTeNnsHOro annapara, a Takke
yKasaHbl BCE OTKITOHEHUA OT PEKOMEHAYEMbIX MPOLIEAYP UCNLITAHMIA U BCE COOTBETCTBYIOLLME NapamMeTPbl UC-
NbITaHUA.

9.3 OTyeT 06 3TUX MEXAHUYECKMX UCMBbITAHUAX AOIDKEH BKMIOYATb MOJNTHOE ONMCAaHME BCEX MOSIOMOK,
Xapaktep nonomMok u aecopmaumii COOPHbIX UCMbITATENbHbIX GrOKOB UMK annaparta Ans ucnbitaHuii. OT4yeT
0 MEXaHUYECKUX UCTILITAHUAX AOJDKEH BKMIOYATL B cebsi BCE KPUBLIE «Harpy3ka — CMeLleHue» ans odemx
npoueayp 0CEBOro CxaTus, NPUBEAEHHbIX B JAHHOM METOAE UCMbITaHUI. TUNUYHAA KpUBasa «Harpy3ka — cMe-
LeHUe» AN yCTPOWCTBA ANA MEXMNO3BOHKOBOrO CMOHAUNOAE3A, UCTILITAHHOTO C MOMOLLBIO METamNNMMYeCKnX
U NEeHOMONIMYPETaHOBLIX OMOKOB, NpeacTaBneHa Ha pucyHke 3. Bce gaHHble, kacatowmecs xectkoctun Kp, Kd
n KS, NnpeaenspHoi Harpy3ku, BKIKOYasa CPeQHEE 3HAYEHNE 1 CTaHAaPTHOE OTKIIOHeHue, OyayT npeacTaBrneHsbl
ANA KaKaoW KOHUrypaLum NCnbiTaHus yCTPOMCTBa ANS MEXMO3BOHKOBOIO CnoHAuMnoaesa.

10 TOYHOCTb U NOrpPewHOCTb

10.1 ToyHOCTb
JaHHble, ycTaHaBnMBaloLLMe TOYHOCTb 3TOT0 METOAa UCMbITAHUN, ELLe He Obinn NoMyYeHbI.
10.2 MorpewHoOCTb

HeB0o3MOXHO YCTaHOBUTb NOrpeLlwHOCTb ANA AAHHOIo MeToaa UCNbITaHUA, Tak Kak OTCYTCTBYIOT Npu-
€MIIEMbl€ KOHTPOIbHbIE 3HA4YE€HUA, U NONYYNTb UX HE NpeacTaBnAeTcA BO3MOXXHbBIM U3-3a paspyLualoLlero
XapakTtepa ncnbltTaHna.
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MpunoxeHue X1
(cnpaBouHoe)

Ob6ocHOBaHUe

X1.1 YcTpoiicTBa ANSA MEXNO3BOHKOBOIO CMOHAWUIOAE3a U3rOoTaBMMBAIOT pasfUYHLIX pa3MepoB, PopM n MaTepu-
anoB ¢ pasnUYHbIMWU KOHCTPYKTUBHLIMU OCOBGEHHOCTAMM. Llenbio faHHOro Metofa UCNbITaHUA ABNSIETCA BO3MOXHOCTb
nocnefoBaTenbHOro, BOCNPOU3BOAUMOro CpaBHEHUS pasfMUHbIX KOHCTPYKLUIA YCTPOUCTB AN MEXMO3BOHKOBOrO CNoHA -
nopesa ANa 3afaHHOro peXumMa sarpysKku.

X1.2 Bece cnuHanbHble UMMNaHTaTthl, KOTopble NonazjaloT B KaTeropuio YCTPOMCTB ANA MEXMNO3BOHKOBOrO CrOH-
Avnoaesa, NpefHasHaYeHbl ANSA apTpojesa, W, criefoBaTenbHO, BCe MMMNaHTaThl ByayT HaxoauTbCA B MPOCTpaHCTBe
MeXAy AnucKammn, HO MOTyT UMETL pa3Hyto OPUEHTaLMIO U MeToAbI hrKcaLMK K psiAOoM pacnonoXXeHHbLIM Ternam No3BOHKOB.
[aHHbIn MeToa NCNbITaHWIA NO3BONUT CPaBHUTL 3TW YCTPOWCTBA, TaK Kak METOALI M KOHUrypaLus Harpyaku octatorcs no-
CTOAIHHBIMUW, HE3aBUCUMO OT cnocoba NpUMeHeHUs.

X1.3 MNpeanoxeHHan KOHUrypaLusa UcnbITaHUA ocHoBaHa Ha aHaTOMUYECKUX pa3Mmepax U npeaycmaTpusBaeT MU-
HUMarnbHble hPU3nYeckue ycrnomusi (Hanpumep, OAUH OZHOCTOPOHHMWIA MMMNaHTAT).

X1.4 XecTkocTb MeHononuypetaHa Kp, paccdWTaHHasi B JaHHOM METOAe WUCMbITaHUIA, SABMAETCA nokasatenem
npeApacrofioXXeHHOCTH YyCTPOMUCTBa A5 MEXMNO3BOHKOBOIO CMOHAUNMO/AE3a K NpocejaHnio Unu nepeMeLLieHnto B 3aMblka-
TenbHYI0 NNacTUMHKY Tena no3BoHKa. Huakoe 3HadyeHuWe Kp ykasbliBaeT Ha 6onblLyto NpeapacrnonoXeHHOCTb YCTPOWCTBa K
npocefjaHuio B TeNo Mo3BOHKA, a BLICOKOE 3HAa4YeHUe — Ha MeHbLLIIo MpeApacnoroXeHHOCTb YCTPOWCTBa K NpocefjaHnto
B TENO NO3BOHKa.

MeTopabl ucnbitanuini ®2077 yctaHaBnuealoT MeTOAbLI ONpefereHns XeCcTKOCTU YCTPOUCTBa AN MEXMO3BOHKOBOIO
cnoHaunofesa, ofjHaKko, NOCKONbKY B 3TUX METOAAX UCNONb3YIOT CTanbHble UCNbITaTeNbHble GMoKW, nonb3oBaTenb He
MOXET paccuyuTaTb OTBET YCTPOMCTBa ANA MEXMNO3BOHKOBOrO CNOHAMNOAE3a NpU pa3MeLleHUM ero BNMOTHYIO K Tenam
MO3BOHKOB, KOTOPLIE, BECbMa BEPOSATHO, M0 MeHbLUEeN Mepe, Ha NOPSAOK MeHee XeCTKUe, YeM caMo YCTPOUCTBO. JTOT Me-
TOA UCMbITaHUI NpeacTaBnsaeT cnocob onpeaeneHns NpeapacnonoXeHHOCTU YCTPONCTBa K NpocefjaHnio B 3aMblKaTenb-
HY0 NNAcTUHKY Tena No3BOHKa NyTeM UCMLITAHUA YCTPONCTBA B Tefax NO3BOHKOB, MOAENUpPYEMbIX U3 NeHomnonmypeTaHa
15-ro knacca nnNoTHocTU. OBLasA XKeCcTKOCTb ITON COOPHON KOHCTpYKUMKN 0603HavaeTca Kak Ks. B rpaHuyHoM criyvae,
TaK KaK XeCTKOCTb YCTPOWCTBa AN MEXNO3BOHKOBOIO CrioHAusogesa npubnuxaercs K neHe 15-ro knacca NAOTHOCTH,
XeCTKOCTb cOOpKM ByAeT B 3HAYUTENBHOI CTENEHN 3aBUCETb OT XECTKOCTU YCTPOACTBA U XECTKOCTU NeHoNnonuypeTaHa,
MpW 3ToM HeT crnocoba onpeAeneHns OTHOCUTENBHON A0 KaXA0ro KOMNoHeHTa B Ks. YTo6bl MUHUMW3UPOBATL 3TY Npo-
6nemy, AaHHbIA METOA UCTIbITaHWH 9PPEKTUBHO YUUTLIBAET 40O XKECTKOCTM CaMOro YCTPOCTBa NyTEM MOAENUPOBaHUA
cucTeMbl B BUAE ABYX NPYXWH, COEAUHEHHbIX NOcnefoBaTensHo, B pesynsraTte Yero nofb3oBaTenb NONy4aeT XeCTKOCTb
neHononuypeTaHa. 3TO pacyeTHoe TEOPETUYECKOE 3HAYEHNE CNYXKUT 3TanNoOHOM ANsl CPaBHEHUA PasnNUYHLIX YCTPONCTB
W UX NpeapacrnonoXeHHOCTU K NpocefaHunto B 3aMblkaTeNbHble NNacTUHKU. B kayecTBe npuMepa: ecnu BeIMUCANTL ABa
3HaveHuna Kp Ans ABYX pasnuyHbIX YCTPOWCTB AN MEXNO3BOHKOBOMO CMOHAUNOAE3a, MeHbLUee U3 ABYX 3Ha4YeHWin Kp, Ans
JaHHOl CNvHanbHOW OCeBOW Harpy3ku Ha 3amblkaTenbHble NnacTuHkK, ByaeT NpuBoANUTL K GonbleMy cMeLleHno Tena
no3BOHKa. Jpyrumn crioBamu, yCTPOWCTBO C MEHbLUKMM 3Ha4YeHWeM Kp OyaeT npocefatk Ha 6onbliuee paccTosHne B Tena
MO3BOHKOB MO CPaBHEHWIO C APYTUM YCTPONCTBOM C BONbLUMM 3Ha4YeHem Kp.

X1.5 Lenb fgaHHoro MeTofa UCMNbITaHUi 3aKNto4aeTcs B BO3MOXHOCTU CPaBHEHUA Pas3fNYHbIX YCTPOWUCTB ANSA MeX-
MO3BOHKOBOrO CMOHAWNOAE3a, @ He B NONbITKE WKTOBaTb CTaHAapThLl AN STUX TUMOB YCTPOWCTB, Tak Kak B €CTECTBEHHbIX
YCMOBUAX CMMHanbHaa Harpyska ABMAETCA O4eHb CIOXHOW, CUMbHO BapbUPYET U 10 KOHLUA ellje He U3yveHa.
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MpunoxeHune A

(cnpaBouHoe)

CBeaeHus 0 COOTBETCTBUU CCbISTOUYHbIX CTAHAAPTOB HAUMOHANbHLIM CTaHAAapTaM

Tabnuuya OAA1

CTeneHb O6o3Ha4yeHne N HauMeHoBaHue COOTBETCTBYIOLLEro
0O603Ha4YeHne CCbIfTOYHOro CTaHAapTa
COOTBETCTBUA HaUWoOHanNbHOro ctaHaapTta
E4 — *
F1582 — *
F1839 — *
F2077 — *

* COOTBETCTBYHOLMIA HaLMOHASBHBIA CTaHAapT OTCYTCTBYET. [Jo €ro MPUHSTUS PeKOMEHAYETCS UCTONb3oBaTh
nepeBog Ha PYCCKMit S3bIK faHHbIX CTaHLapToB.

11
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