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Mpeancnoeue

Lenvu npuHumnel cTaHaapTusaumm B Poccuiickon Pegepavumv yctaHosneHbl degepansHbiM 3akoHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHUYecKoM perynMpoaHiMn», a npasuna npuMeHeHust HauMoHanbHbIX
ctaHgaptoB Poccuickon deagepauum — FOCT P 1.0—2004 «CtaHgapTusauuns B Poccuinckon degepaumn.
OCHOBHbBIE MONOXEHUAR

CBeaeHus o cTaHpapTe

1 NMOArOTOBNEH OTKpbITEIM akunoHepHbelM oblecTBoM «LleHTpanbHbIA Hay4YHo-UccrnegoBaTerb-
CKWIA N MPOEKTHO-KOHCTPYKTOPCKUNA UHCTUTYT MeXaHU3aLumn u 3HepreTUKN NeCHON NPOMbILLIIEHHOCT» Ha OCHO-
Be cOBCTBEHHOro ayTeHTUYHOTO NepeBoAa Ha PYCCKUI A3bIK MEXIrocy4apCTBEHHOro CTaHAapTa, ykasaHHoro B
nyHkTe 4

2 BHECEH TexHn4yecknm kommTteToM no ctaHaapTusaumnmn TK 361 «JlecHble MaLlunHbI»

3 YTBEP>X[JEH VI BBEAEH B JEMCTBWE Mpukasom PeaeparibHOMO areHTCTBa Mo TEXHUHECKOMY pery-
nupoBsaHuio U meTponorin ot 18 nona 2012 r. Ne 194-ct

4 HacToawmin ctaHgapT naeHTu4eH MexayHapogHomy ctangapty MCO 8082-1:2009 «MalumHbl gns
neca camoxofHble. JlabopaTopHbIe UCTLITaHUS YCTPONCTB 3aLUMThI NPU ONPOKUABIBAHWN U 3KCMyaTaLMoHHbIe
TpeboBaHusa K HUM. YacTb 1. MawunHel obLwero HasHaveHus» (ISO 8082-1:2009 «Self-propelled machinery for
forestry — Laboratory tests and performance requirements for roll-over protective structures — Part 1: General
machines», IDT).

HavnmMeHoBaHuWe HacTosiWwero ctaHaapTa U3MeHeHO OTHOCUTENbHO HAaUMEHOBaHUSA yKkasaHHOTO MeXay-
HapoaHoro cTaHaapTa Ans npusegeHus 8 cooteetcTene ¢ FOCT P 1.5 (3.5).

Mpy NprMeHeHUN HacTosLLLero cTaHAapTa pekoMeHAYETCA UCNONb30BaTh BMECTO CCbINTOYHBLIX MEXAYyHa-
POAHBIX CTaHO4APTOB COOTBETCTBYOLWWME UM HaUMoHanbHble cTaHAapTel Poccuiickon ®egepauumn u Mexrocy-
AapcTBeHHble CTaHAapThl, CBEAEHUS O KOTOPLIX NpUBEAEHbI B A0NONHUTENBbHOM CNPABOYHOM NpunoxkeHun JA

5 BBEAEH BMEPBbIE

UHpopmayust 06 usMeHeHUAX K HacmosiuweMmy cmaHlapmy nybriukyemcs e exez200Ho uzdasaemMoMm
UHGbopmayuoHHOM ykazamerne «HauuoHansHbie cmaH0apmbl», @ MEeKCM USMeHeHUU U ronpasokK — 6 exeme-
CAYHO U3dasaeMoM UHbOPMaUUOHHOM yKa3amene «HayuoHanbHblie cmaHoapmei». B cnyyae nepecmompa
(3ameHbI) unu ommMeHbl Hacmoswe20 cmaHoapma coomeemcmeytoujee yeedomrieHue 6ydem onybnukosaHo
8 eXXeMeCsIYHO us0asaeMoM UHOpMayUOHHOM yka3amere «HauuoHanbHbie cmaHOapmei». Coomeememey-
rowas uHbopmauusi, yeedomneHue U mekcmai pasMeLaromcesi makke 8 UHGhopMaLLOHHOU cucmeme obuezo
rosib308aHus — Ha ohuyuanbHomM catime PedepalibHO20 a2eHmcmea 1o MeXHUYECKOMY peaynuposaHuio U
Mempornoauu 8 cemu VIHmepHem

© CraHaapTuHdopm, 2013

Hacroawuii ctaHgapT He MoxeT 6bITb MONHOCTLIO MW YaCTUYHO BOCnpousseaeH, TUpaxXnuposaH 1 pac-
NpocTpaHeH B KayecTBe oduumansHoro nsgaHna 6es paspelueHuns PegepanbHOro areHTCTBa No TEXHUYECKo-
My perynuposaHuio U MeTponoruu
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HAUUWOHANBbHBLIW CTAHOAPT POCCUMUCKOMW SGEREPAUUM

MawuHbl ANA neca caMmoxofHble
YCTPOWCTBA 3ALUUTLI NPU ONPOKUABIBAHUMU
TexHuYeckue Tpe6oBaHUA U MeTOAbI UCMLITAHNIA
YacThbr1
MawuHbl obLlero Ha3HaYeHUs

Self-propelled machinery for forestry. Roll-over protective structures. Technical requirements and test methods. Part 1.
General machines

DNara BBegeHns — 2013—01—01

1 O6nacTb npuMeHeHus!

HacToawuin ctaHgapT ycTaHaBnuBaeT NocneaoBaTefbHbIA BOCNPOUIBOAUMBLIA METOA W3MepeHUs
XapakTepucTuk cuna—aedopmanms ycTpoucTea 3aLmThbl NPy ONPOoKUAbIBaHUM CAMOXOAHBIX MaLLWH AN neca
Npu CTaTUYECKOM Harpy>keHUn u TexHudeckue TpeboBaHus k Tunosomy o6pasLyy npy Takom HarpykeHun. CtaH-
AapT pacnpocTpaHsieTCst Ha Norpy3o4Ho-TpaHcnopTupytowue (copsapaepsl), TpenesoYHble, BaroyHo-Nnake-
TUpylolWMe,  CYYKOPE3HO-packpsbKeBOYHbIE  (Mpoueccopbl),  Bano4HO-Cy4KOPE3HO-PacKpsiKeBOYHbIe
(xapBecTepbl) MalwnHbI 1 Neconorpyadnku no NCO 6814.

CraHgapT He pacrnpocTpaHAEeTCs Ha MaLLMHbBI C KaBUHO U CTPerioil Ha NOBOPOTHOMW NNaTcopmMe, KOTopble
pPaccMOTpeHbI BO BTOPOIA YacTu MexayHapoaHoro ctaHgapta UCO 8082-2.

Mpumeyanune—YpoBHn TpeGoBaHUI M MpoLeAypbl UCMBITAHMIA B NepBOM YacTu ctangapta MCO 8082-1
Takue xe, kak B ICO 3471[2].

2 HopmaTuBHbI€e CCbISIKK

B HacTosleM cTaHAapTe NCNOMb30BaHbI HOPMATUBHLIE CChLIMKU HAa criefyioLmve MexayHapoaHble CTaH-
AapThbl:

MCO 148-1 Marepuanbl mMeTannuyeckue. UcneitaHns Ha yaap no Wapnu Ha mMasiTHUKOBOM Koripe.
YacTb 1. MeToa ucneitanus (ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test
method)

MCO 898-1 MexaHuuyeckne CBONCTBA KpenexXHbIX u3aenvin us yrnepoaucton 1 nermpoBaHHoOM ctanu.
YacTb 1. BonTbl, BUHTBI 1 LUNUNBKA € 3a4aHHBIM KnaccoM npodHocTu. KpynHasa u menkas pesbba (1ISO 898-1,
Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws and studs with
specified property classes — Coarse thread and fine pitch thread)

MCO 898-2:1992 Uagenus kpenexHole. MexaHnyeckue cBoincTea. YacTb 2. Malikn ¢ ycTaHOBIEHHbIMU
3Ha4YeHNsAMN KOHTpomnbHOW Harpysku. KpynHas pesbba (ISO 898-2:1992, Mechanical properties of
fasteners — Part 2: Nuts with specified proofload values — Coarse thread)

MCO 3164 MawuHbl 3emnepoliHble. [labopaTopHble NCTbITaHUS MO OLEHKE YCTPOUCTB 3aLwuThl. Tpebo-
BaHWs1 K MPOCTpaHCTBY, orpaHudnsaowemy aedopmaumio (ISO 3164, Earth-moving machinery. Laboratory
evaluations of protective structures. Specifications for deflection-limiting volume)

NCO 6814 MaluHbl Ans necHoro xo3sancrea. MobuneHble U camoxodHble MallHel. TepMUHbI, onpede-
neHus u knaccudpukaums (ISO 6814, Machinery for forestry — Mobile and self-propelled machinery — Terms,
definitions and classification)

U3paHune ocpmumansHoe
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3 TepMuHbI, onpegeneHnsa n 0603HavYeHUs

B HacTosiliemM cTaHgapTe NpUMeEHeHbl cregylowme TepMUHLI, onpedeneHust n 06o3HaveHust (CM. Tab-
nnuy 1).

3.1 ycTpoicTBO 3awmTbl Npu onpokuabiBaHum ROPS (roll-over protective structure): Cuctema
KOHCTPYKTMBHbIX 3/1IEMEHTOB, MO3BONAIOLWANA NPU ONPOKNABIBAHAN MALIMHBbI YMEHbLUNTL BEPOSITHOCTb HaHeCe-
HUA NoBpeXaeHus onepaTtopy, NPUCTErHyToMy peMHeM 6e30nacHoOCTH.

n puMevYyaHune — Am KOHCTPYKTUBHbIE 3NEeMEeHTbl BKIIOYaloT NOgpPaMHUKN, KpOHLI.ITeﬁHbI, onopbsbl, NoaBeCcKn
wnmnamopTn3aTtopbl, 6onTbin LLNUIbKY, CNoNb3yemble ANA KpenneHna ycrpoﬁcnaa 3aWmTbl K pame MalnHbl, HO UCKItoYa-
10T BCE, YTO SIBNSIETCH €€ HEOTbEMINEMON YacCTblO.

3.2 obbem orpaHuyeHusn aecdopmauum DLV (deflection-limiting volume): ®urypa ¢ npamoyronbHeIMn
ouyepTaHUsIMU, No pasmepam NpUbnU3nTensHO COOTBETCTBYIOLWAA aHTPONOMETPUYECKUM AaHHBIM onepaTopa
(My>X4MHa BLICOKOTO pOCTa B NOJIOXKeHUU cnas B 06bl4HOM ogexae 1 3awmtHom weme no UCO 3411), onpeae-
naowas npegenbHo gonycTumyio aecdopmaumio.

3.3 ycTpoicTBO 3aWnThl OT nagaowmx npeametos FOPS (falling-object protective structure): Cucte-
Ma KOHCTPYKTUBHBIX 3/1IEMEHTOB, PACNofIOXKEHHbIX Tak, YTobbl 06ecneunTb onepaTopy 3awWuTy OT NagaroLmx
npeameToB (Hanpumep, AepeBbeB, KAMHENR).

3.4 ycrpoucTBo 3aWuThl onepatopa OPS (operator protective structure): Cuctema KOHCTPYKTUBHBIX
3/1EMEHTOB, PacrnofioXeHHbIX Tak, 4Tobbl obecneuynTb onepaTtopy 3awmTy OT MPOHUKAKOWMX NPeaMeToB
(Hanpumep, OT nogpocTa, BeTBel AepeBbeB, 0OPLIBKOB kaHaTa nebeaku).

3.5 umuTUpyemasn HazeMHasa nnockocTb SGP (simulated ground plane): MNnockaa NoOBEpXHOCTb, Ha
KOTOpOW, Kak npegnonaraeTcsl, oCTaeTcsa NeXxartb MaluMHa Nnocre onpokuabIBaHNUA.

3.5.1 6okoBaa uMuUTUpyemana HasemMHaa nnockocTb LSGP (lateral simulated ground plane): Mnoc-
KOCTb, NOBepHYyTas Ha yron 15° B cTopoHy yaaneHusa ot DLV (ana MawwuHbl, onpoknHysLenca Ha 60ok), obpasy-
fOLLAsACs NpU NMOBOPOTE BEPTUKANBbHON NNOCKOCTU, NapannensHon NPOACNbHON OCU MaLlHbI, OTHOCUTENLHO
rOpU3oHTanNbHOM OcK, Npoxoasulen Yepes Hanbonee yaaneHHy ToUKy BepxHero anemeHta ROPS (pucy-
HOK 1).

MpwumeyaHune— LSGP onpeaenaetca gnsa HeHarpyxeHHoro ROPS n nepemewaeTcs BMeCTe C 31IeMEHTOM, K
KOTOPOMY MPUNOXeHa Harpyska, coxpaHsis yron 15° oTHocUTeNbHO BEpTUKanu.

3.5.2 BepTukanbHas MMUTMpYyeMas HazeMHasa nnockocTb VSGP (vertical simulated ground plane):
MnockocTb (AN MalluHbI, OKasaBLUencs rnocne nepesopoTa B MOMNOXEeHUN «BBEPX Koriecamuy» ), onpeaense-
Masi KOHTaKTOM € BepXHel YacTbio nonepednHel ROPS (Haxopslueincs B KOHTaKTe C rpyHTOM) U nepedHen unu
3aJHel YacTbio MallnHbl, obecrnevnsatoLLen onopy Ans nepesepHyTON MaLUMHBI.

MpumeyaHune—VSGP nepemewaetcsi BMecTe ¢ gedpopmaumenn ROPS.

3.6 MaccamaluHbl m: 3asBreHHas N3roToBUTeneM MakcnumarsbHas Macca MalluHbl, BKIoYas 3akpen-
NIeHHOe TexHonornyeckoe 0b6opyaoBaHNe, UHCTPYMEHTLI, YCTPOWCTBO 3awuThl onepatopa (ROPS), 3anpas-
NeHHble eMKOCTU, HO UCKNYas npuuenHoe obopydoBaHve (Hanpumep, pybuTenbHble MalunHbI, Cesirikuv,
AnckoBble 6OPOHbI) U N0BON rPy3, KOTOPLIN MOXHO NEpeBe3TU Ha MaLLUHE.

4 Cratuyeckme nabopaTopHble UCNbITaHUsA

MpedynpexderHue: Hekomopkle ucrbimaHusl Mo HacmosiweMmy cmaHOapmy npedronazarom
ucrnonb3oeaHue Memodos, Komopkle MO2ym npugecmu K 03HUKHO8EHUIO ONacHbIX cumyauuil.

Tabnwuua 1— ObosHaueHusn

0O603HaveHne OnucaHve 0603HaqYeHuni EavHuua namepeHusa
OHeprus, nornowaeman ROPS, 3aBucsiwasa oT Mmaccbl MalLWHbI Ix
F Cuna H
m Macca malumnHbl Kr
A Hedopmaumst ROPS MM
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LSGP 2
5
15°
3.4 LSGP

1 — BepxHui anemeHT ROPS, k koTopomy npuknageieatoT 6OKOBYIO Harpysky; 2 — Havbonee yganeHHas ToHuka anemeHTa 1 oT BepTu-
KaneHOW NpOAOSIbHOW MNNOCKOCTU; 3 — BEepTUKanbHaa MNJIOCKOCTb, NapanneneHas NPoAoNbHON OCKU MalluHbI, Npoxoasiuas Yepes
nuHuio 4; 4 — BepTHKanbHas NMUHKA, NpoxoasLas Yepes Touky 2; 5 — 6okoBas UMUTUPYeMasi Ha3eMHas NIOCKOCTb

PucyHok 1 — OnpegeneHune nonoxeHns 60KOBON UMUTUPYEMOW Ha3eMHON NIOCKOCTU

4.1 KpenneHue

Heobxoammo obecneuntb HagexHoe kpennexHue cuctemol «ROPS — pama maluvHbl» K pame cTeHaa
Apu NpUNoXeHUn 60KOBLIX, MPOAONBHBIX M BEPTUKaNbHbBIX HAarpysokK.

DLV n ero pacnonoxeHue gormkHel cooTeeTcTBoBaTh MCO 3164. DLV AOMKHO ObITh XKeCTKO 3athuKCUpo-
BaHO B MeCTe MaLUWHEbI, F4e pacnonoXeHo cuaeHbe onepaTtopa, U HaxoauTbCA TaMm B TedeHWe BCero BpeMeHu
ncnbITaHNA. Ans MawuH, o6opyaoBaHHbIX peBepcrBHbIM cuaeHbeM, DLV onpeaensietcs kak cymma DLV gns
OBYX MONOXEHUA CUOEHbS.

4.2 Cpepncrea UsmMepeHUn

WcnelTaTensHbIA cTeHa AonmkeH 6b6iTb 060pyAoBaH cpeACTBaMU U3MEPEHUs YCUNUIA, MTpUKNnaabiBaeMblX K
ROPS, n gedhopmaunm yctpoinctea. TpeboBaHNA K TOYHOCTU CPEACTB M3MepeHUi ykasaHbl B Tabnuue 2.

Tabnwuuya 2— TpebGoBaHWA K TOYHOCTM CPEACTB U3MEPEHUI

Mamepsiemast Benu4nHa OTHOCUTENBbHAs NOrPeLUHOCTL N3MEepPeHni
Hedopmauusa ROPS, mm * 5 % makcumanbHOro 3Ha4veHus gedopmaumm
Yeunwue, npunoxeHHoe k ROPS, H + 5 % MakcMManbHOro 3Ha4YeHust U3BMepPeHHOW CUMbl

4.3 O6opypoBaHue
4.3.1 O6wune nonoxeHus

4.3.1.1 YcraHoska ROPS Ha pamy MaLluHbI

ROPS gomkHo 6bITb YCTaHOBMEHO Ha pamy UM KOPNYC MallMHbl TaK XKe, Kak Ha paboTatoLLyo MalluHy.
Ons ucneiTaHWin Bcs MallvHa B cbope He TpebyeTcs, ogHako yctaHoBka ROPS Ha pame unu kopnyce AomMkHa
MOJTHOCTbIO COOTBETCTBOBATL AKCNITyaTaUMOHHON ycTaHoBKe. Bee WTaTHble CbeMHble OKHa, ABepU, NaHenn un

3
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Apyrue anemeHThl, He AIBASIIOLLMECA HeCcyLMMN, AOKHbI ObITh yaaneHsl, YTobbl He BNUSITL Ha pesynbTaThl
UCnbITaHUNA.

4.3.1.2 Kpennenue cuctembl KROPS — pama MalumHbI» K ONOPHOW NNUTe cTeHaa

Cuctemy «ROPS — pama MaluMHbI» crieqyeT KpenuTb K ONOPHORN NNMTe cTeHaa Tak, YToObl 31eMeHThI
KpenneHus umenn MmHuMansHyo gecdopmaumio B npoLiecce ncnbitaHui. Mpu 60KOBOM HarpyXeHun cuctema
«ROPS — pama maluunHbl» He AOIMKHa UMEeTb HUKaKoW oropbl Ha MAuTy cTeHada, KpoMe nepBoHavanbHOro
KpenneHus.

HeobxoaMMo coeiMHATL OMOPHYO NANTY CTeHAa C paMoi MallnHbI B MecTax KpernneHusl K pame nepea-
Hel 1 3agHel ocel MawWwnHbl. [INs WapHNUPHO-COUSTEHEHHbBIX MaLUWH, €Cr NPU UCTIbLITAHUSX NPUMEHSIOT 06e
pamel, LUaPHUP OOMMKEH ObITh 3a610KNMpoBaH Tak, YTobbl Monypambl 6bINM Ha 0aHOW NPSAMOR NHUK. Ecnv npu
NCMbITAHUAX UCNOMb3YeTCs TOMbKO pama ¢ ycTaHoBneHHbIM ROPS, To ee KpensaT K onopHOM nnnTte no rabaput-
HbIM TOYKaM (PUCYHOK 2).

4.3.1.3 YcTpaHeHue BrnsiHNA 3/1EMEHTOB NOLABECKN

ArperaT ycTaHaBnuMBaatoT Tak, UTobbl N06ON 3N1eMeHT MaLLMHbI, paccMaTprBaeMblii Kak nodBecka (BKIHo-
YatoLLMiA ra3oBble, ra3o-MachsiHble, Pe3UHOBbLIE UM MEXaHUYeCKUe YIpyrne anieMeHTbl), AOIKeH 6bITb hakTu-
Yyeckn ycTpaHeH (3abnokmpoBaH) Kak NorfoLaoLWwnia 3HEPTAO.

OpHako cTpyKTypHble aneMeHTbl ROPS MoryT BktoyaTh NoABeCKY U rubkie amopTu3aTopbl, KOTopble
He OOKHbI ObITh 3abNOKMPOBAHBI.

In /

PucyHnok 2 — Kpennenve pambl MalLMHbI K ONOPHON NNNTE CTeHaa

4.3.2 KpenneHue npu BepTUKarbHOW Harpyske

Ana BepTuKanbHON Harpyskn HeT Kakux-nMbo orpaHuYeHuin Ha KpernreHue u oropy CUcTeMbl
«ROPS — pama MaluuHbI», 32 UCKIIOYEHUEM TOrO, YTO HUKaKOro peMoHTa Unu ucnpasneHns gedopmavimn
KpenneHus He NPouUsBOaNAT.

4.4 MeToabl UCNbITAHUN
4.4.1 O6LWwKe NonoxeHus

MeToabl UCNBITaHWIA AOMKHEI COCTOSATL U3 AeNCTBUI, onpeaeneHHbIX B 4.4.2 (6okoBas Harpyska), 4.4.3
(BepTukanbHag Harpyska) U 4.4.4 (NpoaonbHas Harpyska), BbIMOSHEHHBLIX B TakoM e nopsigke. Hukakoin
PEMOHT U ucnpasrneHue nwoboro anemeHTa «kROPS — pama MaluHb» He JOMKHbI MPOBOANTLCS BO BPEMS]
nenblTaHUn nnu mexay 60koBoN, BepTUKansHOM U NPOAOSIbHON Harpyskamu.

MpwumeyaHune— lNprvBeaeHHbIE B KA4YECTBE UINNIOCTPALMIA PUCYHKM HE OTPAHMYMBAIOT KOHCTPYKLMIO Harpyxa-
IOLLMX YCTPOWCTB.

4.4.2 WUcnbiTaHnAa npyu 60KOBON Harpyske

4.4.2.1 Ona uamepeHus xapakTepucTuk cuna—aedopmManms 60KOBYHO Harpy 3Ky nNpukiageiBatoT K Bep-
XHEMY OCHOBHOMY NpofonbHoMy anemeHTy ROPS.

4.4.2.2 Ons ROPS, nmetowwero 6onee AByx cToek, BOKOBYIO HarpysKy crieqyeT npukniagbiBatb Yyepes
YCTPOWCTBO ee pacnpeneneHns, umetowee anuHy He 6onee 80 % ropusoHTanbHOro pacctosiHns L mexay
nepegHein n sagHen ctonkamm ROPS (pucyHok 3). Npn KpUBONUHENHBIX CTPYKTYPHBIX 3N1eMeHTax YCTPONCTBO
pacnpegeneHus Harpysku moxeT ObiTb npukpenneHo k ROPS, HO He AOMKHO OkasblBaTb BMUSIHWE Ha ero
NPOYHOCTb.

4
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4423 Ana koHcTpykumm ROPS ¢ ogHOW Mnu ABYMSI CTOMKaMW pacrnofioXeHue TOYKU NPpUoXeHus
Harpy3sKu 3aBUCUT OT AJIUHBI L 1 pacnonoXeHusi BepTUKanbHbIX MpoeKLMi nepeaHen u sagHen nnockocten DLV.
Touka NpUNoXXeHUs Harpyskn A4osmkHa ObITb pacnonoxeHa oTHocuTenbHo cTokn ROPS He 6nvke yem Ha L/3.
Ecnu aTa Touka okasbiBaeTcsl Mexay BepTukanbHon npoekuuein DLV u ctoikoin ROPS, To oHa gomkHa 6biTb
CMelLLeHa OT CTOMKU B npeaensl BepTukanbHon npoekumm DLV (pucyHok 4).

4.4.2 4 TepBoHayanbHOe HanpaBfieHUe Harpyski A0SMKHO BbITb FOPU3oHTamNbHBIM U NEepneHanKYNAp-
HbIM K BEPTUKaNbHOM NIIOCKOCTU, NpoXodsilliel Yepes NPOAOIbHYH0 OCb MaluvHbl. [py ganbHerwem AeUcTBUN
Harpyskun JoryckaeTcsl M3MEeHeHWe €ero HanpaBlieHusi, cBsi3aHHoe ¢ pAedopMaunen  KOHCTPYKUUK
«ROPS — pama malvHbI».

4.4.2.5 EcnucuaeHbe onepatopa cMeLLeHO OTHOCUTENbHO NPOAOILHOM OCU MaLLNHBI, TO Harpysky cne-
ayeT npunaraTtb K Haubonee 6nuskoi k HeMy cTopoHe ROPS. Ecnu cugeHbe onepartopa pacnofoXeHo Ha npo-
[05bHOM OCU MalLMHBI, a Aedhopmanm koHCTpykuuM ROPS npu HarpyeHuu ¢ nesoii u NnpaBoii CTOpoH 6yayT
pPasnUYHBIMU, TO BEIGOP CTOPOHBI HArPYXeHUS 40MKeH COOTBETCTBOBAaTL Haubonee TskenbiM ycnosusim pabo-
Tbl cucTembl «ROPS — pamMa MaluuHbI».

<0,8L

J

)

\/’

{7

N

1 — ynop co cpepudeckum yriybneHwem; 2 — pacnpenenurent Harpy3ku
Mpumevanue 1—Pacnpegenuresnb Harpy3km n ynop co chepmyecknum yrnyGneHnem AomxHb! yaepxmeaTb
KOHeL| Harpy304HOro YCTPOMCTBA M NPeA0TBPaLLaTh ro MEeCTHOE NPOHUKHOBEHME.

MpumeuaHune 2— TunnyHoe, HO He 0BsI3aTeNbHOE PACMONOXEHNE.

PucyHok 3 — YcTporicTBo pacnpegeneHus Harpyskm anst ROPS ¢ weTbipbms cTorikamu
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1 — ynop co cchepuueckum yrnybnenuwem; 2 — pacnpegenurenb Harpy3sku; 3 — ocu pacnonoxenusi DLV

PucyHok 4 — Yctponcteo pacnpegenenus Harpyskm Ans ROPS ¢ asymsa ctorikamm

4.4.2.6 Ytobbl HarpyxeHne cHUTaANOCh CTAaTUYECKUM, €0 CKOPOCTb JOSMKHa OblTb MeHee 5 mm/c. B npo-
Lecce Harpy>XeHusi 3Ha4eHuUs YCUITMiA U COOTBETCTBYIOWNX UM AedopMaLvii ¢ UHTepBanoM He bonee 15 Mm
[AOMMXKHbI ObITh M3MepeHbl, 0TMNOXeHbI Ha rpaduke «aedopmaumns — ycunue» u 3anucanbl. HarpyxeHue npo-
OOMKa0T 40 TexX Nop, Noka He ByayT AOCTUrHY T TpebyeMble 3HaYeHUs yeunua u aHeprin. Nnowaabs Ha rpacgpu-
Ke «gedopMauusi — ycunmne» Mexay KpuMBOM ycunuid U ocbio abcuucc (pUcyHok 5) xapaktepusyet
MOrNoLEeHHYo 3Hepruio. 3HavyeHus gecdopmannia, UCNosib3yeMble MpU BEIYUCITIEHUAX 3HEPTUN, AOMKHbI BbITb
aedopmaumamm ROPS no nuHum geincteus cunbl. Hukakve gedpopmaLim snemMeHTOB Harpy3o4YHOro YyCTpou-
CTBa He JOIPKHBI Y4UTbIBATLCS NPY UsMepeHumn gecpopmannia, UCNoNb3yeMbIX MPU BbIYUCTIEHUAX SHEPTrUN.

FA
A F (An. Fp)
Ay Nl)"/'
,/
’
7
/
7/
/
(AZY F2)
(Aq, Fy)
A
F — cuna; A — pedopmauus; U — aHeprua
. AF; F+F Fy o4+ F
u =%+(A2 —ANTT 24 (A —AN,1)%

Pucyrnok 5 — Mpaduk «aedopmaums — ycunue» npy GOKOBOM HarpyKeHun

* PaamepHOCTb BenuuuH B (hOpMyrie Ans pacyera nornowaemoln sHeprun: cuna F B HbloTOHaxX, AedopMaums A B
MeTpax, norrnowaemas sHeprusi U B proynsix.
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4.4.3 WUcnbiTaHuAa npyu BepTUKanbHOMN
Harpyske

4.4.3.1 Tocne cHATUA BOKOBOW HArpy3ku
K BepxHen yactn ROPS npuknaabiBaeTca Bep-
TUKanbHaA Harpyska ¢ NoMoLbto 6anku wupu-
Ho 250 MM (pucyHok 6).

4.4.3.2 NnaROPS c asyms nbonee cToi-
Kamu BepTuKanbHasa Harpyska AofbKHa NpuKia-
ObIBaTbCSl B TOM Xe NMOCKOCTH, 4To U BokoBas
Harpyska.

4433 Ana MawnH C peBEepCUBHbLIM
cMaeHbeM Harpyska AofbkHa NpUKNaabiBaTbCca
nocepeauHe Mexay ABYMsA KOHTPOMbHBIMU TOY-
Kamu.

4.4.4 VicnbiTaHUA nNpu nNpoaonbHON
Harpyske

4441 lMocne cHATUA BepTUKaNbHOMN
Harpysku NpoAonbHas Harpyska gorkHa npu-
KagbiBaTbCsl K BEPXHEMY CTPYKTYPHOMY 3rie-
MeHTYy ROPS no npoaonbHOW LeHTpanbHon
ocu ROPS. MNMpoaonbHana Harpyska npuknaabl-
BaeTcs, Kak npasuno, Kk AedopMnUpoBaHHOMY
ycTpoiicTey ROPS, nockonbky 6okoBoe 1 Bep-
TUKamnbHOE HarpyXeHus, BEpOATHO, 3aKoHYaT-
CA C  ocTaToyHeiMn  Aedopmaumsamn.
MepBoHayansHoe NOMNoXKeHWe TOYKM NpUNnoXxe-
HUA NpPOJOSIbHOW HarpyskM onpegensercs
3apaHee MNOJIOXEHWEM  pacnpeaenuTens
Harpyskn U Mecta MpPUNoXeHUs Harpyskm 4o
Hayara NpoBeAeH s BCeX UCTIbITaHWA.

4.4.4.2 Pacnpegenurens Harpysku
MOXeT MpuknagelBaTbesi Ha BCto WMpuHY ROPS
npu OTCYTCTBUMU 3aHUX UMW NepegHUX none-
peyHbIX arnemeHToB. Bo Bcex Apyrux crnyvasax
LWMpUHa pacnpegenuTens Harpysku He JokHa
npesbiwats 80 % wupuHel ROPS W (pucy-
HoK 7). Wcnonb3yeMmelit pacripegenutens
Harpysku He [OSKeH BAWSATb Ha MPOYHOCTb
ROPS c npambIMy Unn U30THY TEIMW 311eMeHTa-
MU.

4.4.4.3 Bblbop HanpasneHua AencTBus
Harpysku (cnepegu nnv c3agu) 4OSKEH CooT-
BETCTBOBaTb Hanbonee onacHbIM YCrOBUSIM
ana cuctembl «ROPS — pama  malumHbly.
MepBoHayanebHoe HampasrieHue Harpysku
AOMMKHO ObITb FOPU3OHTASIBHBIM U Napasieslb-
HbIM UCXOOHOW NPOAOSbHOM OCU MalLUHbI.
HekoTopble aononHutensHble dakTopbl Ans
BbIGopa HanpaBneHUA NPOACIbHON Harpy3ku:

a) pacnonoxeHne ROPS oTHocUTENbHO
DLV 1 BO3MOXKHOE HapyLueHue 3almTbl onepa-
Topa B pe3yrbTaTe NpogosibHon AecdopmMauimy;

b) 0co6eHHOCTU KOHCTPYKLMN MaLUWHBI
(Hanpumep, 3nemeHTHl, KOTOpble MOTyT npe-
nNATCTBOBATb  NpoAdonbHoM  Aedopmauum
ROPS), orpaHuunsatome BbIGOp Hanpaene-
HWA NPOAOCLHON Harpy3Ku;

rOCT P UCO 8082-1—2012
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PucyHok 6 — BepTukanbHas Harpy3ska n pacnpeaenvrerns
Harpyskm

o

1 — ynop co cepudeckum yrnybneHmem; 2 — pacnpegenurens Harpys-
KW; @ — OCb, NapannesnbHasi NPoAoNbHON OCU MaLLUHbI

Mpumeuvanue 1— PacnpegenurensHarpy3kv v yrnop
co chepurHecknmM yriybrneHnem JOImKHbI NpegoTBpalLaT MECTHOE
NPOHWKHOBEHMWE U YAEPXXNBaTb KOHEL, Harpy304HOro YCTPOMCTBA.

MpumeuvaHune 2— TunnyHoe, HO He obs3aTenbHoe
pacnonoxeHue.

PucyHok 7 — lNMpogonbHas Harpy3ska
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€) npeaBapuTenbHbIN ONLIT, YKa3bliBaOLWMIA HA BOSMOXHOCTb MPOAOSIbHOMO ONPOKUALIBAHUSA UMW HA TEeH-
AeHumto onpeaeneHHoro Buaa MallnH K 4acTUHMHOMY NOBOPOTY OTHOCUTENBHO UX NPOAOIIbHON OCU NPU Bpalle-
HWU B NpoLecce onpoKuabIBaHWA.

4.4.4.4 CxopocTb gecopmaumm aoimkHa BbiTb Takol, UTOBbI HAarpy3sKy cuMTaTb cTaTudeckon (cM. 4.4.2.6).
HarpyxeHvne HeobxoaMmMo NpogosKaTth 40 TeX Nop, Noka ycunve He 4OCTUrHeT Tpebyemoin BeNMUYMHBI.

5 TexHuueckue Tpe6oBaHUsA

5.1 OGwue nonoxeHus

B npouecce kaxaoro ucnbiTaHus H1 oauH aneMeHT ROPS He gomkeH BxoauTb B DLV onepatopa (cMm.
MCO 3164). ina malmH ¢ peBepPCUBHBIM CUAESHBEM Harpyaka npuKiaabBaeTcs B cepeaHe Mexay ABYMs KOH-
TponbHbIMKU TouKkamun cuaeHba. flecpopmauusa ROPS He gomnkHa No3BONATbL UMUTUPYEMOWN HA3EMHOM NNOCKOC-
TV BoWTKU B 30HY DLV.

5.2 Tpe6GoBaHus K yCUITUIO U IHEPrUU NPU Harpy)xeHUun

5.2.1 3HaueHus yCUnuim u 3Heprumn A0KHbI onpeaenstbca 4oNyCTUMbIMU AedhopMaLMsaMn NIEMEHTOB
ROPS B cooTBeTCTBUU C 06 BEMOM OrpaHnyeHus gecopmauium no MCO 3164. TpeboBaHUA KYCUNUIO U SHEPTUN
CBSI3aHbl C MAcCON MaLLUUHBI M.

5.2.2 Ycunue npy 60koOBOM HarpyxeH1n AoMKHO BbITb HEe MeHee, YeM onpeaeneHo B Tabnuue 3 ans yka-
3aHHBIX TUMNOB MaLluH. OAHOBPEMEHHOCTb AOCTUXKEHUSI TpebyeMbIX 3HaUeHUI yeunust U SHeprum Heobsiza-
TenbHa. Ecnn ycunune gocturtet TpeGyemoro 3HaueHUs Ui NpeBbICUT ero paHbLUe, YeM 3Ha4YeHUe dHeprun, To
OHO MOXeT BbITb YMeHbLLEHO, OAHAKO CHOBA AOMKHO 6bITh AOCTUTHYTO UMK NPEBLILLEHO NOCcne AOCTWKEHUS
TpebyeMoro ypoBHs sHepruu.

Tabnwuya 3 — MuHumansHoe ycunue npym 60KOBOM HarpyeHum

Tun mawmnHbI Yeunue F, H
m 2
MauwwHbl Ans neca KonecHole* F =60000 {m}
1,2
MalumHbl 4ns neca ryCeHnYHble F =70000 {m}
* Bkovast MalLvHbl, Ha PE3NHOBbLIE WWHBLI KOTOPLIX MO TpeGoBaHMIo 3aKa3umka MOryT YCTaHaBINMBaTLCA MeTannm-
Yeckue ryCeHuLbl Kak gononHuTensHoe o6opyaoBaHue.

5.2.3 MuHMManbHble 3HaYeHUs1 NOrnowaemMon aHeprnn Npyu BOKOBOM HarpyXeHUM AOMMKHbl ObITh He
MeHee YCTaHOBIEHHbIX B Tabnuue 4 AN ykasaHHbIX TUNOB MaLUWH.

5.2.4 Tocne cHsaTusA 6okoBoM HArpyskn cucteMa «ROPS — pama MalnHbl» [OIDKHA BbIAepXaTb BepTu-
KaslbHY0 HarpysKy, Y4CneHHO paBHyHo B HbloTOHax 20 m, B TeueHue 5 MuH unu Ao npekpalleHus nodoi gedop-
Mauun, B 3aBUCMMOCTU OT TOMO, YTO HACTYNUT paHblue.

5.2.5 Ycunue npy npoaosibHOM HarpyxeHun AomMKHO ObITb He MeHee, Yem onpeaeneHo B Tabnuue 5 ana
yKasaHHbIX TUMOB MaLUWH.

5.3 Tpe6oBaHuA K TeMnepaType U MaTepuanam
5.3.1 OGwue TpeboBaHUA

UcnbiTanus koHcTpykumn ROPS 1 aneMeHTOB paMbl MaLWMHbl 40MKHBI NPOBOAUTLCS MPU UX TeMnepaTy-
pe —18 °C unu Huxe. Ecnu ncnbiTaHua Npu 3Ton TeMnepaTtype He BbINOMHEHbI, To TpeboBaHus K MaTepuanam
DOIKHbI cooTBETCTBOBaTL 5.3.215.3.3.

5.3.2 bonTbl U ranku

BonTbl 1 raiku, ucnonb3syemele ansa kpenneHua ROPS k pame MawwmHbl 1 COeANHEHUS CTPYKTYPHBIX Yac-
Tein ROPS, A0SDKHBI UMEeTb KNacc NPOYHOCTHU:

6onTbl — 8.8,9.8 unn 10.9 (cm. UCO 898-1);

ravkm — 8, 9 unn 10 (cm. NCO 898-2).
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Tabnwuua 4 — MuaumansHas nornowaemMas aHeprvsi npy 60KOBOM HarpyxeHum

Tun malmHbI

BHeprusa U, Ox

MawwHbl Ans neca konecHole*

1,25
U = 12500 {L}

10000

MawwuHbl gna neca ryceHnyHole

1,25
U = 13000 {L}

10000

Yyeckune ryceHmubl Kak gononHutenbHoe 060py,CIOBaHVIe.

* Bkniovas MawuHbI, HA PE3MHOBLIE LWWNHbI KOTOpLIX MO Tp660BaHVIIO 3aKasduka MoryT ycraHaBnmeaTbCs Metannu-

Tabnwuua 5— MuHumanbHoe ycunue npy NPOAOIIbHOM Harpy>XeHWUK

Tun mawuHe! Yeunwme F, H
m M2
MalwumHbl ANs neca konecHble* F = 48000 {m}
m M2
MalumHbl ANs Neca ryceHuuHsle F = 56000 {m}

YeCKune ryceHmubl Kak gononHnTenbHoe 060py,CIOBaHVIe.

* Bkniovas MawmHbl, HA pe3nHoBbIe WWHbI KOTOPLIX MO Tp660BaHVIIO 3aKasyumka MoryT yctaHaBnmBaTbCs MeTannu-

5.3.3 MNMpoyHocTb Hayaap

KoHcTpykTUBHBIE aneMmeHTbl ROPS 1 ux KpenneHns K pame MallvHbl 4OIDKHBI BbiTb U3roTOBMEHbI U3 CTa-
new, NMeLWUX MUHAMATbLHYIO YAAPHYIO BASKOCTb NpYU UCNbLITaHUAX 06pasuoB ¢ V-0bpasHbiM HagpesoM no

meToay Wapnu B cooTBeTCcTBMM C TaGnMLen 6.

O6pa3sLibl AOMKHbI BbITb «NPOAOCALHBIMUY U B3AIThI U3 MOMOCOBOro, TPyGUYaTOro unmn acoHHoro npokarta
A0 ero hopMnpoBaHNA UK CBapKX ANS UCNONb30BaHUA B KOHCTPYKUMKM ROPS. Ob6pasupl u3 Tpybyatoro unm
cdracoHHoro npokaTa JokHbI 6biTh B3AThI U3 cepeanHbl HanbonbLuen CTOPOHbI U HEe BKMOYAaTb CBapHbIX LLBOB

(NCO 148-1).
Tabnwuya 6 — MuHMmaneHas yaapHas BsA3kocTb No metoay Wapnu ana obpasuoe ¢ V-06pasHbiM Hagpe3om
MNornowaemas aHeprus, [x, npu Temneparype, °C**
Paamep obpasua, Mm
-30 -20

10 x 10* 11 27,5
10 x9 10 25
10 x8 9,5 24
10 x7,5* 9,5 24
10 x7 9 22,5
10 x6,7 8,5 21
10 x6 8 20
10 x5* 7.5 19
10 x4 7 17,5
10 x3,3 6 15
10 x3 6 15

pwvar.

* TMpeanoyTuTENbHLIN paszvep ob6pasua AoKeH BbiTb He MeHbLUE, YeM MakCMMarbHbIi, KOTOPLIN NO3BONAST MaTe-

** BenuunHa Tpebyemon aHeprum paspyeHus npy temnepatype —20 °C B 2,5 pasa 6onbLue, Yem npu —30 °C. Opy-
rve dakTopbl, BIMSIOWME HA BENMYMHY SHEPTUM pa3pyLleHns — HanpaBneHne NpokaTky, OpMEHTaLMs BONIOKHA U CBap-
Ka, — paccMaTpmBatoTCs Npy BbIGOPE U NCMONB3OBaHUUN CTanu.
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6 MpoTokon ncnbiTaHUK

MpoTOKON UCNbITaHWA AOMHKEH coaepXaTb pe3ynbTaThl UCMbITaHWi, 0OpMIIeHHEIE B COOTBETCTBUN C
o653aTenbHLIM NpUNoXkeHueM A.
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Mpunoxenne A
(obasaTtenbHoe)

MpoTokon ucnbitanuin no FOCT P UCO 8082-1

UpeHTnpmkauma mawnHb!

1Y o 1Y 3
HOMEPD PaMbl . . . . o 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
KONeCHas/TyCEHNHHAAMALLNHA . . . . . o o it it e e e e e e e e e e e et et e e e e e e e e e
Uaentnpmkauna ROPS

2 Fc o ] T i =Y 3T
1Yo Y2 1= 2
CEPUMHBIMHOMED . . . o o i i 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 e e e e
HomepauacTeM ROPS . . . . . . . . e e e e e
Undopmauuna, npegoctaBnaeman n3roToButesnem

MacCaMaLLIMHBL, KE. . . . . . 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 e e e
PacnonoxeHne DLV: . . . . . . . e e e e e
Kputepunnm

BokoBas Harpy3Ka, H . . . . . . L e e e e e e e e e e e e
3Heprna Npy 6OKOBOM HAMPYXKEHUM, [DK . . . . . . o e e e e e e e e
BeptukanbHas HAMPY3Ka, H. . . . . . L e e e e e e e e e e
MpogonbHas HArPY3Ka, H. . . . . . L e e e e e e e e e e e e e
PesynbTaTbl ncnbiTaHNM

Cneaylowme 3HaveHNsi yCUInii M SHEPIMU AOCTUTHYThI UMK NPEBbILLEHb! 683 NPOHUKHOBEHUS! CTPYKTYPHBIX 3NEMEH-

T0B ROPS nnv ummnTtnpyembix Ha3eMHbIX NITOCKOCTEN (rae npumennmo) B DLV.

BokoBas Harpy3ka

Cuna, nonyyeHHasi Nocne AOCTWKEHUSI UMW NPeBbIWeHNs Tpebyemoro 3aHauenmsa sHeprum, H. . . . . . .. . .. ...
HocturHytas nornoweHHan sHeprns, [K. . . . . L o L o o e e e e

BepTukanbHas Harpy3ka

JOCTUTHYTOR YCUININE, H . . . . o e e e e
MpoponbHas Harpy3ka

HocturHyToe yeumnne, H. . . . . . e
TemnepaTtypa n matepuanbl

WcnbiTaHne nposegerHo ¢ ROPS u pamon maluuHbl, BbiaepKaHHbIX Npy Temnepatype, °C. . . . .. . ... ... ...
Ecnun temnepartypa npu ncnbitTaHmsax Boiwe —18 °C, To AOMKHO 6bITb BLINONIHEHO cneayoLlee:

TpeboeaHus npoyHocTU Ha yaap no metody LLapnu ans 06pa3uos ¢ V-06pasHbiM HAAPe30M KOHCTPYKTUBHBIX Me-

Tannuyeckux sanemeHToB ROPS npoBepeHbl Ha 00pa3uax Cc pasMepamMm, MM XMM . . . . . . v v v v vt vt e v e e e

MormoWweHHan SHEPIMS, IK . . . . . o o s e e e e e e e
KNacC MPOYHOCTUTAGK . . . . o i i e i e e e e e e e e et e e e e e e e e e e e e e e e e e e
Knace MPOYHOCTM BOMTOB. . . . . . . it it e e et e e e e e e e e e e e

ATTecTauuna
MuHnmaneHble Tpebosannsi TOCT P MCO 8082-1 BbiNonHeHbI NPY UCMBITAHWUSIX Ha MallWMHE C MakcumarsHOW Mac-

JaTamCmbBITAHNM . . . . . o o o e e e e e e e
HavmeHoBaHWe 1 agpec NCNbITATENBHOM OPFaHUBALMM . . . v v v v v v e v e e et e e e e e e e e e e
VHXEHEP-UCTIBITATEID . . « & v v o e it e i e e e e e e e e e e e e e e e s e e e e s e e e e
[aTta/HOMEP NPOTOKOMA MCIIBITAHUM. .« v . o vt i v e i e e e e e e e e e e e e e e e e e e e e e e e e

11



rocT P UCO 8082-1—2012

Mpunoxenne OA
(cnpaBo4Hoe)

CBefileHUA 0 COOTBETCTBUU CCHLINTIOUYHbIX MeXAYHapPOAHbIX CTAHAAPTOB CChINOYHLIM
HaluoHanbHbIM cTaHgapTaMm Poccuickon Pepepauumn

Ta6nwuuya OA1

0603Ha4YEeHNe CCbINTOYHOTO CreneHb O6o3HaveHne n HauMeHOBaHNE COOTBETCTBYIOLLErO HALMOHAIIBHOTO
MexayHapogHoro crasgaprta COOTBETCTBUA craHpapTa

MCO 148-1:2006 — *

MCO 898-1:1999 MOD FOCT P 52627—2006 (MCO 898-1:1999) bonTtbl, BUHTBI U
wnunekn. MexanHuueckne cBOWCTBa M MeToAbl UCNbITAHWIA

MNCO 898-2:1992 MOD FOCT P 52628—2006 (MCO 898-2:1992, MCO 898-6:1994)
[akn. MexaHnyeckue CBOMCTBA U MeTOAbl UCTIbITaHUA

MCO 3164:1995 IDT FOCT P NCO 3164—99 MawwuHbl 3emnepoiHble. 3awmuTHbie

ycTpoiicTBa. Xapakrepuctuka obbema orpaHuyeHus gedopma-
LMK npy NabopaTopHbIX UCNbITaHWAX

NCO 6814:2009

*

BETCTBUA CTaHOAPTOB:

- IDT — naeHTu4Hble cTaHaapTh;
- MOD — mognthunumnpoBaHHble CTaHaapTb!.

* CoOTBETCTBYHOWMI HauMoHarnbHbIM CTaHAapT OTCYTCTBYeT. [Jo ero yTBepXaeHns pekoMeHayeTca MCnonb3oBaTtk
nepeBod Ha PYCCKUI A3bIK 4aHHOTO MeXayHapoaHoro ctaHgapTa. MNepeBod AaHHOro mexayHapoaHoro craHgapra Ha-
xoauTcsa B PegepansHOM MHOPMALMOHHOM (DOHAE TEXHUYECKMX PErnameHToB U CTaHAapToB.

MpumeyaHne—B HacToswen Tabnuue Ucnonb3oBaHb! Cregyowmne yCrnoBHble 0603Ha4YeHUs1 CTENeHN CooT-
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Bubnuorpadua

[11 NCO 3411 MawwnHbl 3eMneponHble. AHTPONOMETPUYECKME AaHHbIE ONepaTopoB M MMHUMarbHOe pabovee Npo-
CTPaHCTBO BOKpYT onepaTopa

[2] NCO 3471 MalwwuHbl 3emMneponHble. YCTPONCTBA 3alUUTLI NPY ONPOKUAbIBAHUW. TexHuueckue TpeboBaHusA 1
nabopaTopHble UCTbITaHusA

[3] NCO 8083 MawwuHbl ans neca. YcTpoWcTBa 3aliMThl OT Nagalowmx npeameToB. JlabopaTtopHble UCMbITaHUS U
TpeboBaHWs K XapakTepucTmkam

[4] NCO 8084 MawwuHbl Ansa neca. YcTponcTea 3awWwmTsl onepatopa. JllabopatopHble ncnbiTaHust  TpeboBaHnst K
XapakrepucTrkam
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TexHuveckuit pepakrop B.H. MNpycakosa
Koppektop M.C. Kabawosa
KomnbtoTepHas BepcTtka FO.B. [JemeHuHol
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