MEXTOCYAAPCTBEHHbIA COBET MO CTAHOAPTU3ALIMU, METPONOIUN N CEPTU®UKALIMK
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

MEXIOCYOAPCTBEHHbIN rocTIso
CTAHAAPT 7800—
2013

MaTtepuanbl meTannuyeckue
NMPOBOIJIOKA

UcnbiTaHue Ha npocToe CKpyiunBaHue

(ISO 7800:2003, IDT)

M3paHue odbmumanbHoe

Mocksa
CtaHpgapTuHdopm
2014


https://meganorm.ru/Index/27/27731.htm

FOCTISO 7800—2013
Mpeancnosue

Llenu, oCHOBHbIE NPUHLMMBLI 1 OCHOBHOW NOPSAAOK NPOBeAeHUss paboT Mo MEXrocyaapCTBEHHOW CTaH-
faptusauyum ycraHosnenol FTOCT 1.0—92 «MexrocyaapcTeeHHas cucrema craHaaptusaumu. OCHOBHbIE
nonoxeHus» u NOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema crtaHgaptusauuu. CtaHgapTbl MEXrocy-
OAapCTBEHHbIE, NpaBuna U pekoMeHaaummn no MexrocyaapCTBEHHON cTaHaapTu3auuu. Mopsaok pa3paboTku,
NPUHATUS, NPUMEHEHUSA, OOHOBNEHUSA U OTMEHbI»

CBeOeHuA o ctaHgapTe

1 NOArOTOBJIEH $eaepanbHbiM rOCYAapCTBEHHLIM YHUTAPHbIM npeanpusatuem «Bcepoccunckumn
Hay4HO-UCCNenoBaTENLCKUI LEHTP CTaHaapTusauumn nHpopmaumm u ceptudukaumm Cbipbsi MaTtepuarnos u
Bewects» (Pryr «BHALICMB»)

2 BHECEH ®epnepanbHbIM areHTCTBOM M0 TEXHWYECKOMY peryniupoBaHuio U METpPonoruv

3 MPUHAT MexrocynapCTBEeHHbIM COBETOM MO CTaHAAapTM3auuu MEeTporiormm u ceptudukauumn (npo-
Tokon Ne 44-2013 ot 14 Hoa6psA 2013 1.)

3a npuHATWE cTaHgapTa NPoronocoBanu:

KpaTkoe HauMeHoBaHWe CTpaHbl Kog cTpaHbl no MK CokpallleHHOe HauMeHOBaHUe HaLMOHaNBHOro opraHa
no MK (MCO 3166) 004-97 (UCO 3166) 004— 97 no cTaHgapTusauuu

Pecny6nuka Benapycb BY lFoccrangapt Pecnybnuku benapycb

Kuprusus KG KbiproisctaHgapr

MongoBsa MD Mongosa-CtaHaapt

Poccus RU Poccranpgaprt

HacTosimin ctaHaapT MAEHTUYEH MexayHapoaHomy craHaapty ISO 7800:2003 Metallic materials.
Wire. Simple torsion test (MaTepuansl metannuyeckune. lNMposonoka. cneitaHue Ha NPOCTOe CKPy4UBaHUE).

MexxgyHapoaHbli ctangapT paspatotad nogkomutetTom ISO TC 164/SC 2 «Ductility testing» TexHuue-
cKoro komuteta no cradaaprusauumn ISO TC 164 «Mechanical testing of metals» MexxayHapoaHo# opraHu-
3auum no ctaHgaptusayum (ISO).

MepeBOA C aHIMUMIACKOTO A3blKa (en).

OdmumanbHble 3K3eMnnapbl MeXAYHAPOAHOro cTaHgapTa, Ha OCHOBE KOTOPOro MOAroTOBIEH HACTO-
ALMA MEXTOCYAAPCTBEHHBbIN CTAHAAPT, U MEXAYHAPOAHbLIX CTAHAAPTOB, HA KOTOPLIE AAHbI CChITKU, UMEIOT-
cs B ®IYM «CraHgapTuHoopM».

4 Mpukaszom degepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui0 U METponorum ot 22 Hosb-
pa r. Ne 1963-ct mexrocygapcteeHHbiii ctaHaapt MOCT ISO 7800—2013 BeeaeH B AEWCTBME B KAUECTBE
HaumoHanbHOro ctaHaapta Poccuiickoi deaepaumu ¢ 01 sHeaps 2015 roga

5 BBEJIEH BMNEPBbIE

UHpopmayusa 06 uUsMeHeHUsX K Hacmosauwiemy cmaHdapmy rybnukyemcs e exe2o00HoM UHgopmayu-
OHHOM yKa3amersie «HayuoHanbHbie cmaH0apmbly, a MmeKcm U3MEHEHUl U rornpasoK — 8 eXeMeCsYHOM
UHGOPMayUOHHOM yKka3amesne «HayuoHanbHblie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHbl Hacmosuweeo cmaHdapma coomeemcemasytouiee ysedomieHue 6ydem onybiiukosaHo 8 eXeMecsiy-
HOM UHGbopMayUOHHOM yKalamerne «HayuoHaneHble cmaHlapmel». Coomeemcemeyouias UHgpopmMayus,
ysedomneHue U meKkcmbl pasmewaromes maKkxe 8 UHhopmauuoHHOU cucmeme obuweao nonb30eaHus — Ha
ogpuyuansHom calime ®dedepasibHO20 azeHmemea Mo MexXHUYECKOMy peaynuposaHuio U mMemposiosuu 6
cemu ViIimepHem

© CraHpapTtuHdopm, 2014
B Poccurickon deaepauum HaCTOAWMIA CTAHAAPT HE MOXET ObITb NONHOCTLIO UMM YAaCTUYHO BOCMPO-

U3BEAEH, TUPAXMPOBAH W PACMPOCTPaHeH B kadyecTse oduuManbHOro msganus Ges paspelwsexust depe-
parnbHOro areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHNUIO U METPONOTUK
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M E XTI OCVYOAPCTHBETUHHUBbB 1 CTAHAOAPT

MaTepuanbl MeTanmnuyeckKkue
MpoBonoka

UcnbiTaHne Ha NPOCTOE CKPyYMBaHUE

Metallic materials. Wire. Simple torsion test

Nata BBeaeHus — 2015—01—01

1 Obnactb NnpumeHeHus

Hacrosiwuii ctaHgapT yctaHaBnuBaeT MeToa onpeaeneHnsa CcnocobHOCTU MEeTannmMyYeckon npoBoIo-
KW, UMEIoLLen anameTp unu xapakrepuctunyeckuii pasmep ot 0,1 4o 10 MM BKIMOYUTENBHO, BblAEPXKUBATL
nnacTu4eckyto gedopManuto BO BpeMsi NPOCTOro0 CKPyYMBaHUSi B OJHOM HarnpasfeHuu.

2 CumBoOnbI 1 0003HAYEHUA

CumBOnbl U 0603HAYEHUA, UCNONb3yEMbIE MPU UCTLITAHUM HA MPOCTOE CKPYyYMBaHME MPOBOIOKMU,
npuBeAeHbl HA pUCYHKe 1 U nepeuncneHsl B Tabnuue 1.

/

1 1

/

¢d

O6o3HaueHue
1 — 3aXUM
PucyHok 1
Tabnwuya 1 — cumBonbl U 0603HaYEHNSA
CumBon O603HavYeHne EaunHuya
d OuamMeTp NpoBOJIOKU KPYIIIOro ceYeHuns MM
D XapaKTe%mcm‘-leCKmﬁ pasMep NpoBONOKM Hekpyrmoro |
ceYyeHus

L CBo00oAHag ANMHA MEXAY 3aXUMamu MM
N, Yucno 060poToB —

TXapaKTepucTuieckunii pasmep NpoBOIIOKM HEKPYITIOrO CeYeHWs Npe/CcTaBnseT coboil MakcUManbHLINA pa3Mep
B NonepeyHoM ceveHun 1 0BbIYHO oMnpefiensieTcs B COOTBETCTBYIOLLEM CTaHapTe

M3paHue ocdouumanbHoe
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3 MpuHUMN

UcnbiTaHne 3akniouaeTcs B CkpyumBaHum obpasua M3 NpoBOSIOKKM BOKPYr CBOEH OCH B OAHOM Hanpas-
neHuu.

4 O6opyaoBaHue ANA UCNbITaHUA

4.1 3axuMbl, MUHUMAanNbHAA TBEPAOCTL KOTOpbix 55 HRC, ¢ napannensHbiMu ryGkamu. PekomeHgye-
Mbl€ TUMbI 3aXXMMOB NPUBEAEHLI B NPUOXEHUN A.

4.2 MawwuHa anAa ucnbITaHUA, CKOHCTPYMPOBAHHASA Tak, YTOObI HE NPENSATCTBOBATL MU3MEHEHMIO pac-
CTOSIHUS MeXAY 3aXMMHbIMKU ryBkaMu, BbI3BAHHOMY CxXaTuem obpasua BO BpeMs UCNbITaHus, U YTOObI K UC-
nbiTyemomy 06pasuy MOXHO ObIno NPUNOXMTL ONpeAeneHHoe pacTsarupaioLlee ycunue (cMm. 7.1).

3axuMHble ry6ku AOmKHbI ObiTb YCTAHOBMEHbI HA MAalLLMHE ANS UCTBITAHWIA TakuMm 06pasom, UToObI
npu NPOBEAEHUU UCNBLITAHUA OHWU OCTaBaNMUCb COOCHbLIMU U HE NPUMEHANUCH AN NPUNOXEeHUs usrubatoLle-
ro ycunus Kk ucnoityemomy obpasuy. JomkHa ObiTb obecneyeHa BO3MOXHOCTb BPaLLEHUS OAHON U3 3aXUM-
HbIX ryGOK BOKpYr OCM UCNbITYeMoro obpasua, B TO BpeMs Kak Apyras 3axuMHas rybka He AomkHa noasep-
ratbCs YrnoBOMY CMELLEHUWIO, €CAU 3TO CMELLEHUE He SIBNSIETCA HeobXOAMMbIM AN u3MepeHust uarubaio-
wero MOMeHTa.

PaccrosHue mexay 3aXMmHbIMu ryGkamu OMKHO PErynupoBaThes Ans 06pa3sLioB pasnuyHoO ANUHBI.

5 O6paseu ana ucnbiTaHus

6.1. OTpesok NPoBONOKU, UCNOSIb3YEMBINA B KauecTBe 0Opa3ua Ang McnbiTaHuA, 40MKeH ObITb NO BO3-
MOXHOCTU NPSAMOITMHENHBIM.

5.2. Ecnnm Heo6x0aMMO NPOBECTU NpaBKy, OHA AOIDKHA BbIMOJHATLCH COOTBETCTBYIOLUMM METOAOM.
PekomeHayembli METOA NPUBEREH B NnpunoxeHuu B.

MoBEpXHOCTL MPOBOMOKM HE JOIPKHA ObITb NOBpEXAEHa B npouecce npasku, U o6pasel He AOMKEH
noaBepraTbCA CKPYYMBaHMUIO.

MpoBonoka ¢ noKanu3oBaHHON CUINTbHOW KPUBU3HOW HE JOIDKHA NPUMEHATLCA ANA UCNbITAHUA.

Ecnn He yCTaHOBMEHO MHaye, HOMMHAanNbHOe CBOGOAHOE PAaCCTOSIHUE MEXAY 3aXMMHbIMU ryGkamu
JOJHKHO COOTBETCTBOBATb 3HAYEHUAM, yKasaHHbIM B Tabn. 2.

Ta6nuya 2 — 3aBUCUMOCTb HOMUHAINBHOrO CBOGOLHOMO PACCTOSHUA MeXAY 32KMMHbBIMU ryGKaMu OT HOMUHANBHO-
ro AnameTpa UIN XapaKTepMCcTMHeCcKoro pasmMepa NpoBOoKM

HomuHanbHbI anameTp, d, unu xapakTepuctTuye- CB060OAHOE pacCcTosiHUE MEXay 3aXXMMHbIMU rybka-
CKkui pasmep D, mm MU (HOMWHANBHOE)

0,3<d (D) <1 200d (D)

1sdD)<5 100 d (D)

5<d (D) 50d (D)

CoGogHoe paccTosiHUE MEXAY 3aXMMHBIMU ryGKkamu fOMmKHO BbiTe MakcuMyMm 300 MM

6 YcnoBusi UCNbITaHUA

B ocHoBHOM ucnbiTaHne npoeoguTes npu temnepartype or 10 go 35°C. McnbiTaHus, NpOBOAUMbIE B
KOHTPOMMPYEMBIX YCNOBUSAX, rae TpebyeTcs, AOMmKHbI NPOBOAUTLCA Npu TemnepaTtype (23 + 5)°C.

7 MeToaouka

7.1 Obpa3sey ycraHaBnMBalOT HA MalUMHE ANS UCNbITAHUA (4.2) Tak, YTOObI €ro NPOAoNbLHAasA OCb COB-
nagana ¢ OCbi0 3a>XUMHbIX ry6ok (4.1), u 4yToObl BO BPEMS UCTbITAHUS OH OCTaBancs NPsIMONIMHEHbIM. Ecnn
He OMpeaeneHo uHayve, 9ToT pe3ynbTaT MOXKHO MONYYNUTL 3@ CYET NPUMOXKEHNSA K 0OpasLly NOCTOAHHOrO pac-
TAMMBAIOLLEro YCUnus, He npesbiaowero 2% oT HOMUHAMNBLHOrO Npeaena NPoYHOCTM Ha pacTsHKEeHWe UC-
neITyemoro o6pasua.

7.2 Mocne ycraHoBku oBpasua Ha MaluMHy BpaLlLalT OAHY M3 3aXUMHbIX ryGOoK ¢ MOCTOSIHHOMI gomny-
CTUMOI CKOPOCTbIO A0 Tex nop, noka obpasew He pa3opBETCA Mnu noka He GyaeT AOCTUrHYTO OMnpeneneH-
Hoe uucno obopoTos, M. CuuTalOT YMCMO MOMHbLIX 06OPOTOB, NepeAaBaembix 06pasLy BpallatoLLeiica 3a-
>KUMHOM ryGKONA.
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MpumMedyaHue —[na npoBepku Yncra o6opOTOB Ha MOBEPXHOCTW CriefyeT NPOBECTH LBETHYIO NUHMIO.

7.3 Ecnu B COOTBETCTBYIOLLEM CTAHAAPTE HA U3gesnime He onpeaeneHo nHave, To CKOPOCTb NMPU UCNbI-
TaHUU NPOBOSIOKU 33aHHbLIX AUAMETPOB U3 CTanu, Mean U MeHbIX CrnaBoB, antOMUHUA U antOMUHUEBBIX
CMaBoOB He JOSMKHA NPEBbILLATb 3HAYEHMWIA, NpMBEAEHHBbIX B Tabn. 3.

MpuMeyaHUe — TaK Kak UCMLITAHUE HA NPOCTOE CKPy4MBaHUE SBMSIETCA U3OTEPMUYECKUM, CriefyeT 13-
6eraTb Ype3MEPHOro NOBLILLEHUSI TEMMEPATYPhI UCMbITYyeMoro o6pasua. Temneparypa He AomxHa 6biTb Bhille 60°C.

7.4 Ecnn uicno obopoToB, N;, cooTBeTCTBYET TpebOBaHUAM CTaHAApTa, TO CYUTAETCS, YTO UCTIbITYE-
MbIit 06pasel| NpoLlen UCNbITAHWE HE3AaBUCUMO OT MeCTa paspbiea. Ecnu umcno gocTurHyTeix 060poToB, M,
He COOTBETCTBYET TpeboBaHUAM CTaHAapTa, a PaspbliB HAXOAMTCA HA PacCcTOsAHUU 2d unu 2D OT 3aXXMMHbIX
rybok, To cuMTaeTcs, YTo UCTbITYEMbIN 06paseL, He NPOLLEN UCMbITAHUE U €r0 CNeayeT NOBTOPUTD.

7.5 Ecnn TpebyeTcs oxapakTepusoBaTtb paspbiB NPU UCNbLITAHUKM Ha Kpy4YeHue, 3TO criegyeT caenatb
Ha OCHOBE NpunoxeHus C.

MpumMeyvyaHWe — ANA NPOBOMOKN MEHbLUEro AWaMeTpa UnKU XapakTepuCTUYECKOro pasMepa, MOXHO He
JenaTb pasnuumsa Mexgy knaccamu cornacHo npunoxexuto C (Hanp., 2b B cpaBHeHun ¢ 3b).

Tabnuya 3 — ckopocTb UCMBLITAHMA

OuameTp, d, unu xapakre- MakcuMarnbHoe Yncro o6opoToB B MUHYTY
pUcTUYecknin pasmep, D, Crans Meab 1 MeHbIe crinaBbl AnOMUHWIA 1 antoMuHne-
MM Bbl€ CrnaBkl
diD) <1 1 5
1<dD)<1,5 2
1,52d(D)<3 05 1,5 1
3<dD)<36 ’ 1
36=<dD)<5
5<d((D) <10 0,25 0,5

8 MpoTokon ucnbiTaHumn

MpoTOKON NCMbITAHWI AOJHKEH COAepXaTb, MO KpaiHen mepe, cneayoLyio nHdopmauuio:

a) CCbINMKY Ha AaHHbIA MEXOYHapOoAHbIA cTaHaapT, Hanp., ISO 7800;

b) naeHtudumkaumio ncnelryemoro obpasua (Bua Matepuana, HoMep OTAIMBKU U T.4.);

C) AnameTp, d, unu xapakTepucTudeckuin pasmep, D, ncnbityemoro o6pasua;

d) noagpoBOHOCTM NOArOTOBKM UCMbITYEMOro obpasua (MeToa NpaBku U T.4.);

€) ycrnoBusi UCTIbITaHUA (Hanp., cBOGOAHOE PacCTOSIHUE MeXAy 3aKUMHbIMU rybkamu, npunoxxeHue
pacTArMBaoLLEro ycunus);

f) uncno o6opoToB.

MpuMeyaHUe — MNPOTOKOMN UCMBITAHUA MOXET BKITHOMATE OLIEHKY pa3phiBa.
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MpunoxeHue A
(cnpaBouHoe)

PekomeHgyeMblie TUNbI 3aXUMMa B 3aBUCMMOCTU OT pasmMepa avameTpa, d, unm xapakrepucTu4eckoro
pasmepa, D, npoBosioku

Tabnuya A.1 — PekomeHgyemble TUMbI 3aXnma

d(D), Mm Tun 3akuma
0,1<d(D)<0,3 PoBHbIN
0,3<d(D)<3 YacTn4Ho 3a3ybpeHHbIN

diD)>3 C V-06pa3HbiMK NpoTovKamMu
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MpunoxeHue B
(cnpaBouHoe)

PexoMeHAyeMbIi METOA NPaBKN CKPYYEHHOMN NPOBOSIOKN NPYU YCTAHOBKE €€ B TUCKK

Hwxe npuBoguTCA MeTOA NpaBKU NPOBOJSIOKU ATt YCTAHOBKM €€ B 3aKMMbl MalUMHBI ANA UCNBLITAHUA Ha Kpyde-
HUe. 3Ta MeToAuKa npeanaraeTca ANA TONCTOW BLICOKONMPOYHON NPOBOSIOKU, KOTOPas MOXET NpeAcTaBNATb ONacHOCTb
Ans onepatopa Npu NOnbITKe YCTaHOBUTL €€ B 3aXXMMbl AN UCMbITaHWA 6e3 NepBUYHON 3aLUMTHI MPOBOMOKW.

O6opyaoBaHue BKNIOYAET. MOHTUPYeMble BepcTayHble TUCKU, ABE perynupyemele rybku TUCKOB W KyCOK Aepe-
BAHHON NAWUTLI WWPUHOW 45 MM U TonwmHoi 20 MM, ANMHA KOTOPOW HEMHOrO MeHblle, YeM cBoboAHOe paccTosiHue
MeXAY 3aXUMHbLIMK rybkamu, ykasaHHoe Bo 2 ctonbue Tabn. 2 HacTosiero MexayHapoaHoro craHaapTa. Pasmep 20
MM MOXET UMETb MOCTENEHHO YMEHbLUAIOLWEEC CeYEHUE OT LEHTPA K KaX[ oMy Kpalo AePeBAHHOIA MNWUTBl Tak, YTo K
KpasiMm ee TonwuHa byaeT paBHa NnpMbnusntensHo 15 Mm.

YcTaHaBnuBaloT NpoYHO AepeBAHHYI0 NNUTY (pasMepoM 45 MM) Mexay rybkamu TUCKOB U 3axumMatot ee. Obopa-
YMBAIOT 3aLLMTHBIA MaTepuan (TakoW, Kak Nunkas fieHTa Ans MackupoBaHWUs) BOKPYT KaXAoii 3aXXMMHOWM rybku, 4Tobbl oH
6bInN B KOHTAKTe C NPOBONOKOW, KOrga OHa npwxaTa K nnuTe. JleHTa A4NA MackupoBaHUs 3alyMTUT NPOBOMOKY OT NoBpe-
XAeHus (paspbisa). MoMeLaoT NPoBONOKY (KPUBWU3HON BHU3) Ha BEPXHIOK YacTb NMUTHI Tak, YTOObLI NpoBONoKa Ha ogu-
HaKoBOe pPacCTOosiHWE BbICTyMana 3a kpas nnutbl. PerynupytoT ryGkn TUCKOB U ycTaHaBnuMBaroT obepHyTyio rybky nosepx
NPOBOSIOKW OKOSIO OAHOrO Kpas NiuThl. 3axKuMaloT ApYroi KoHel NpoBONOKU U M3rnbaloT ee BHU3 BAOMbL NAUTHL. [puxu-
MatoT NPOBONOKY BMECTE C ApYroi OTperynupoBaHHoN rybkoid, 4to obecnevnBaeT KOHTaKT oGepHyTOM rybku ¢ nposono-
Koii. BCTaBnsoT KOHLLI MPOBOJIOKM B 3&XUMHbIe ryGKku, NPUKNaaLIBaloT pacTarusaroLlee ycunue, He npesbiarowlee 2%
OT HOMUWHaNLHOro Npezena NPOYHOCTU NpU PacTHKEHUN, pasaBUraroT rybkn TUCKOB U BIHUMAIOT MIUTY.

MoxHo caenatb AybnukaT ycTaHoBKW, 4ToBbl B cnydae Heo6xogWMOCTU UMenacb elle ogHa npoBonoka Ans
NpoBeAEHUA UCTbITAHUS.
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MpunoxeHne C
(cnpaBo4HOE)

OueHka paspyu_leHMVl, BO3HMKaOLMX B rnpouecce UChbITaHUA Ha NPoOCToe CKpy4YunBaHue

Tun pa3pbiBa

HopmarnbHblii
n310M Mpu
CKpYyUMBaHUu

M3nom c no-
KasIbHbIMU
TpewmHamm

OOGbIYHbIA K3-
nom (pecpext
maTepuana)

M3nom co
cnupanbHbIMU
TpewmHamun no
BCen AnvnHe
obpasua (nm
6osbLUei ee
yacTtu)
TpelwmHa 06-
pasoBanacb
yXe nocne
nocne He-
CKOJIbKMX
CKpy4MBaHmin
(otr3405) m
6blna XopoLLo
BUAHA B TOT
MOMEHT

Bug Ne

OnucaHune u xapakTepucTuKm

nagkuii: NNOCKOCTb M3oma
neprneHankynspHa ocu nposo-
NOKN (UK cnerka Hak/Io0HeHa).
B nnockoctn nsnoma TpeLmH
HeT

XpynKnii: NNOCKOCTb M3oma
nog yrnom 45° K ocu npoBoJsio-
Kn. B naockoctn nsnoma tpe-
LMH HeT

Nagkuin: NNockocTb nsnomMa
nepneHAmnKynsipHa ocu NpoBo-
NOKN N NMeeT YaCTu4YHble Tpe-
LMHBI

CTyneHyaTblii: 4acTb M0CKOCTU

n3noma rnagkasi, MMerTca ya-
CTUYHblE TPELLMHbI
HepaBHoOMepHas NI0CKOCTb
m3noma. B nnockoctn nsnoma
TPeLwmH HeT

nagkwii: MnockocTb M3noma
nepneHauKynsapHa ocv npoBo-
NIOKM M YaCTUYHO WK NOJIHO-
CTbIO NOKPbITA TpeLwmHamu
CTyneHuartblii: YacTb naocko-
CTW U3I0Ma ele rnajgkas u
YaCcTUYHO WM NOJSIHOCTLIO NO-
KpbITa TpewmnHamm

Xpynkuii: FnockocTb n3noma
HaxoauTcs nog yrsiom 45° m
YaCTUYHO WM NOJSIHOCTBIO NO-
KpbITa TpeLwmnHamu

nm

HepoBHas n/ockocTb M3sioma
YaCTUYHO WM NOJSTHOCTBIO NO-
KpbITa TpewmuHamm

lMnockocTb pa3pbiBa
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