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M E X T OCUY4APCTUBEHHUDbB R CTAHOAPT

META/Nbl 1 CMNABbI

MeToa n3MepeHnsi TBEPAOCTM MO BpPHHE.FMO NepPeHOCHbIMU rocr
TBEpLOMepaMM CTaTUYECKOr0 fAeiiCcTBUS 22761-77

Metals and alloys. Method of measuring Brinell hardness by static
action portable hardness meters

MKC 77.040.10

MocTaHoBNeHVeM [TocyaapcTBeHHOro KomuTeTa cTaHapToB Coeeta MuHuctpos CCCP ot 31 okTa6ps 1977 r. Ne 2554
[aTa BBEAEHVS yCTaHOB/EHa
01.01.79

OrpaHuyeHne Cpoka AeincTBMs CHATO Mo npoTokony Ne 3—93 MexXrocy4apCTBEHHOI COBETa HO CTaHAAPTHTaWHH,
meTponorun n ceptugmkaumn (MY C 5-6—93)

HacToswunii cTaHAapT pacnpocTpaHAeTCcs Ha YepHble U LiBETHble MeTal/bl U CNAasbl U yCTaHaBMBaeT
MeTO4 M3MepeHusa TBepaocTu no bpuHennto ot 78,5 fo 5884 .MMa (8—600 kre/MmM2) nmepeHOCHbIMM
TBEpPLOMEpPaMM CTaTUYECKOro AeicTeus npu Temnepatype ot 0 *C go 40 *C.

TBepocTb N0 BpMHeNnto xapakTepusyeTcs CPeSHUM HanpsXXeHUem B IyHKe Npu BAaBNMBaHUU Liapa
Harpyskoi, NponopLMoHanbHOl Kagpaty AnameTpa Liapa.

I. AMMNAPATYPA

1.1. B KauyecTBe WCMbITaTeNbHOM annapatypbl NMPUMEHAT MNEPEeHOCHble NPUbOPbI CTAaTUYECKOro
fencTBus, faroLive BO3MOXHOCTb:

N71aBHOr0 BO3pacTaHUA Harpysku,

obecneyeHns MOCTOAHCTBA MPUTOXEHHOW Harpy3ku B TedeHne TpebyeMoro BpeMeHu. MorpewHocTb
npuéopa Mo 3HaYeHWsM MCMbITaTeNbHON Harpy3kyM He [OMKHA NpeBbiwaTth 1 %\

NPUNOXEHNA [eACTBYIOWEro ycunns nepneHANKYNApHO K MOBEPXHOCTW MCMbITYEMOrO W3Lenns
(o6pasua).

1.2. MpumeHsemble NpuU U3MEPeHWW TBEPAOCTM MO BpuHenno wapbl JOMKHLI COOTBETCTBOBATb
cnegyrowmm TpeboBaHNAM:

matepuan Ana Wwapos —TepMuyeckn obpaboTaHHas CTanb C TBepAOCTbO MO Bukkepcy He MeHee
850 egmHUL — nNpu n3mepeHun TeepgocTu no bpuHennio HB po 4410 MMa (450 kre/mm2) n Kapbug
BONb(pamMa — npu u3MepeHUn TBepaocTu no bpuuennto ot 4413 fo 5884 MMa (450—600 kre/mm2);

AvameTp NpUMeHseMbIX Wwapos — 1un 2,5 mM. [lonyckaeTcq NPUMEHATL Wapbl gnameTpom 5u 10 MM,
eC/n1 3TO MO3BOJIAET KOHCTPYKUMUS npubopa:

npegefbHble OTKNOHEHWW NO AMameTpy CTanbHOrO Lapa [O/KHbl COOTBETCTBOBaTb rpynne B
FOCT 3722—81. a no guameTpy Lwapa M3 kapbuga Bonbgpama He JO/MKHbI npeBbiwatb +0.0035 mm. Mpu
MCMNob30BaHMK LWapa 13 kapbmaa Bonbpama guametpom 5 1 10 MM npefesibHble OTKOHEHNS HE LOMKHbI
npesbILaTb COOTBETCTBEHHO +0,0040 1 +0,0045 mMmM;

napameTp LIepoXoBaTOCTU Ha NOBEPXHOCTY LWapa J0/MKeH ObITb He 6onee 0,040 mkm no FOCT 2789—73.

1.3. CTanbHON wWap. MoKasasLLMA NOCTe U3MepeHUs TBEPAOCTM OCTaTOUHYIO AedopmaLuio, NpeBbl-
waroulyto ykasaHHoe B TOCT 3722—81 npegenbHoe OTKNOHEHME ana rpynnsl B. uan kakoin-nm6o noeepx-
HOCTHbIN JedeKT, a Takxe Lwap 13 kapbuaa BonbgpamMa, NoKasaBLIMWI MOCAe M3MEPEHUS OCTATOUHYH
fetopmanmio, MpesbllaloWyo npefenbHOe OTKAOHEeHMe, ykasaHHoe B M. 1.2, JO/MKHbl BbiTb 3aMEHEHbI
APYTUMM, a COOTBETCTBYIOLLEE U3MEPEHME LOMKHO CUMTATLCS HEeAeWCTBUTENbHBIM.
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1.4. OnameTp oTneyaTka M3mMepstoT C MOMOLLbI0 MUKPOCKOMNA C NOFPELIHOCTHI0, He NMPEBbILIAILLEN:

+0.003 MM —npn M3MepPeHUN TBEPLOCTU LIApoOM AMameTpoMm 1 mm;

+0.006 MM —npK nU3MepeHUU TBEPLOCTU LIAPOM AuaMeTpoM 2,5 MM.

15. Mepnopgmuyeckas MnoBepka NepeHOCHbIX MPUBOPOB CTAaTUUYECKOro AeACTBUA AN onpefeneHus
TBEpgoCcTM no bpuHennto nposogutcs B cooTsetcTBum ¢ TOCT 8.398—380.

2. NMOArOTOBKA K KOHTPOJIHO

2.1. TMapameTp LepOXoBaTOCTU MOBEPXHOCTU M3gennsa (06pa3Ha) B MeCTe UCMbITaHWUSA JOMKEH ObiTb
He 6onee Ra = 0,32 mkm no FOCT 2789-73.

2.2. Tpu NoAroToBKe MOBEPXHOCTM WUCMbITYeMOro mngenus (o6pasua) Heo6XOAMMO MPUHATL MepBl,
npefoTBpallalolMe BO3MOXHOE W3MeHeHWe TBEpAOCTU WcnbiTyemoro usgenus (obpasua) BcneacTsue
Harpesa WM Haknena MOBEPXHOCTW MpPW MeXaHW4eCKoih 06paboTke.

2.3. WcnbiTyemoe usgenue (o6pasel) He AOMKHO CMeLlaTbCA MpU M3MEPEHUU TBEPAOCTU.

2.4, MuvHMManbHas TOMWMHA UCMbITYyeMOro mnsgennsa (o6pasHa) 40MKHa ObiTb HE MeHee 8-KpaTHOM
rnybuHbl 0Tnevarka.

2.5. Bblbop guameTpa Wwapa [ Harpy3ku P, MUHUManbHOW TONWMHbLI 13genus (o0bpasua) 1 NpoaomKu-
TE€NbHOCTW BbIAEPXKM NPOU3BOAUTCA UCXOAA W3 MaTephana wusaenus, 0)KVI,q6.EMOI7I TBEPAOCTM W TO/LWNHbI
13nenns B MeCcTe U3MepeHUs TBepAoCTH ¢ cobntogeHunem ycnosus 0.2 D< IX 0,6 D B COOTBETCTBMYU C Tabn. 1

Ta6nuuya 1
VIHTepBan TeepaocTu MHVHMasbMan CooTHoLLEHVe MexTy Javetp Harpyj-  Mpogomu-
Marepuian Ho BpuHenmo. Mrla ronwviva Havienva Harpyskoi r. H (xic). n {ana. N Ka P, TeNbHOCTb
(kre/mm1) (obpata), Mv NIMaMCrpoMm Luapa b, MM pa, H (kre)  BblEPXKN.C
YepHble Cs. 1373 go 5884 Or 14 p00.3 >= 2942 D3 25 1838.7 10
meTannsl  (140-600) (/>-30 0>) (187.5)
05 »01 [>=22942 b 3 1.0 294.2 10
<>= 300>) (30,0)
Ot 78,5 o 1373 Or0.8 g0 0.5 />=98,1p1 25 612.9 10
(80-140) (/’>= 10D 3) (62.5)
*03 *0.2 />=+98.1 D3 10 98.1 K
<>= 10D 3) (10.0)
LiseTHble  Cs. 1275(130) Or 15 [>=2294.2 p 3 25 1838.7 30
MeTansbl (/>=30 b 3) (187.5)
0.6 [>=2942 b1 10 294.2 30
<>=300D> (30,0)
Cs. 343 go 1275 Or 1,880 0,5 />=98.1 b 3 25 612.9 30
(35-130) </>= 10D » (62.5)
* 07 *02 />=98.1 b 3) 10 98.1 30
(I>=10/)-") (10.0)
Ot 78.5 o 343 Or 2.0 po 0.5 [>=245 D3 25 1531 60
(8-35) </>=25 D1 (15.6)
0.8 »0.2 ['=24.5 b 3) 1.0 24,5 60
(/>=2.5 b3 (2,5)

2.6. Ana meTannos ¢ TBepAoCTbI0 No bpuHennio HB>343 MIMa (35 krc/MmM2) paccTosHMe OT LeHTpa
oTneyaTka [0 Kpas obpasua JO/MKHO 6biTb He MeHee 2,5 AMamMeTpoB OTMeYaTKa, a PaccTosHUe Mexay
LleHTpamm AByX COCeHUX OTNeyaTKoB fO/HKHO ObiTb HE MEHee YeTblipex [MaMeTpoB OTrnevarka.

Lns metannoB ¢ TBepAoCTbio No bpuHennto HB<343 MIMMa (35 krc/mM.M2) paccTosiHMe OT LeHTpa
oTneyaTka A0 Kpasa o6pasua [O/KHO 6biTb HE MEHee TPeX AMamMeTpPOB OTMeyaTKa, a PacCTOfHUE Mexay
LUeHTpamMun AByX CcoCceAHUX 0Tne4aTKoB AOJ/IKHO ObITb HE MEHEee LIecTK AnaMeTpoB oTne4yaTka.

2.7. Mpu n3mepeHnmn TBepAOCTN Ha nsgenuax (obpasyax) ¢ BbINYKNON LUAUHAPUYECKOW NOBEPXHOC-
TbH0 MUHWMaSbHBIA pagnyc KpMBU3HLI U3genus (obpasuya) LO/MKEH ObITb HE MEHEe MATW AMamMeTpoB Luapa.
B aTOoM cnyvae ucnbiTaHWe MOXET NPOBOAMTLCA 6e3 MOAFOTOBKM NAOCKOW MOBEPXHOCTW.

Mpu n3mepeHun TBepLoCTN Ha mU3genusax (obpasuax) ¢ BbINYKAOA LUANHAPUYECKOR NMOBEPXHOCTHIO,
y KOTOpOW pagnyc KpUBU3HbI MeHbLUE MATU ANaMeTPOB Wapa, WUpMHa U 4ANHA NOATOTOBMEHHON NIOCKOWA
MOBEPXHOCTM JO/KHbI COOTBETCTBOBATL MPU BAaB/VMBAHUN Liapa AnameTpom 2,5 MM —He MeHee 5 MM, a
npu BAaBMMBaHMM LIapa AMameTpoM 1 MM — He MeHee 2 MM.
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3. NMPOBEAEHME KOHTPO/JIA

3.1. Mpu nsmepeHun TBepLOCTM N0 BpuHennio wap BAaBMBaeTCca B MOBEPXHOCTL n3genns (obpasua)
UCNbITaTeNbHOW Harpy3koi, NPUI0XEHHO B Te4yeHWe ONpeaeneHHOro BpeMeHu.

3.2. Tlocne CHATUA Harpyskn NpPoBOAUTCA M3MepeHue [uameTpa oTnevaTka.

[unameTp oTnevaTtka LO/MKEH W3MepPATbCA B ABYX B3aWMHO MepneHAMKYNAPHbIX HanpaBneHuax u
OnpeaenaTbCs Kak cpegHeapnMeTMueckoe aTUX U3MepeHuii.

PasHOCTb U3MepeHUii AnameTpoB OTMEYATKOB He A0/KHA NPeBbILaTh 2 % OT MEHbLUEr0 U3 HUX.

[na aHW30TpOMHbIX MaTepuanoB M M3Aenuit ¢ BbINYKAbIMA LUANHAPUYECKUMU MOBEPXHOCTAMM
pa3HoOCTb U3MepeHns AnaMeTpoB OTnevaTka A0MKHaA ObiTb yKazaHa B HOPMaTUBHO-TEXHUYECKOW AOKYMEH-
TauMm Ha MeTannonpoayKLuuio.

3.3. TBepgocTb N0 bpuHenno onpegenseTcs Kak cpegHeapumeTUyeckoe pesynbTaToB Tpex BAABAM-
BaHWM.

4. OBPABEOTKA PE3Y/IbTATOB

4.1. TeepgocTb no bpuHenno HB, MMa (krc/mm2), onpegensiT no Tabnuue TBEpAOCTM MNpu
BAABMMBaHUN Lapa guaMeTpom 2.5 u 1 MM, NpUBELEHHOW B NPUMOXEHUN 1, AN BbIYUCASIOT NO opmyne

HB =
nD(D—"
rge P — ucnblTaTeflbHas Harpyska, Krc;
D — AuameTp Lwapa, Mwm;
d —AunameTp oTneyaTka, MM.
4.2. Tpn nsmepeHnmn TBepaocT 0603HaveHne HB gononHseTcs nHAeKcaMu, yKasblBaow My ycno-
BUS M3MeEpeHMA B CnegytolwemM nopsgke: nepsas ungpa nepes HB ykasbiBaeT TBepfocTs B MIMa (Krc/mm2),
nepsas uugpa nocne HB ykasbiBaeT fuaMeTp Lwapa B MANIMMeTpax, BTopas —Harpysky B H (Krc) n Tpetbs
— NPOAOMKMTENLHOCTbL BbIAEPXKM MO Harpyskoi B cekyHaax. Hanpumep: 3000 HB2,5/1838,7/10 o3Ha-
YyaeT TBepAoCcTb no bpuHennto. pasHyto 3000 MTla, mpu uchbITaHUWU LWApPOM AnaMeTpom 2.5 MM, Mog
Harpyskoi 1838,7 H. npu Bbigep>xke B TeueHne 10 c.
Mpun ncnbiTaHUM Ha TBEPAOCTb LLAPOM 13 Kapbuga Bonbpama 0603HaveHne HB gononHaeTcs 6ykBoi
IP c COXpaHeHVWeM YKa3aHHbIX WHAEKCOB.
4.3. Tlo 3HauyeHuam TBepgocTV no bpuHennio HB MOXHO onpeaennTb BpeMeHHOe COMpPOTUBIEHNE
npu pacTsXeHUU On B MeCTe UCMbITaHUSA.

CoOTHOLWEHNE MeXAy TBepAocTbid Nno BpuHennto HB W BpeMeHHbIM COMPOTUBAEHUEM a,, A/S

KOHCTPYKLMOHHbIX YI1epoAUCTbIX CTaneid NepaMTHONO Knacca Npu UCbiTaHUW WapoM guameTpoMm 2,5 MM
NpuBeLeHO B NPUIOXeHUU 2. MorpewHocTs onpegeneHns HB coctaBnset 5 %.
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NMPUNNOXEHWE |
O6s3aTensHoe

TBEPAOCTb 110 BPUHENIO MNP BOAB/IMBAHAN WWAPA ANAMETPOM 2,5 H 1Mm

AvameTp oTneyaTka d. MM. NpU bIMAUBaNUU Teeppoe!!l. no Bpunennio HB, MMa <Krc/M™m ). npu Harpyske P.
wapa AMameTpoM D. MM. paBHbIM Il (krc>. paBHOIA
2.5 1 2942 D* <301 D 1 98.1 0 1(10) D1 24.5 D* (2.5] 0*
0,719 0,288 4413 (450) — —
0,724 0.290 4364 (445) - -
0,728 0.291 4315 (440) - -
0,732 0.293 4266 (435) - -
0,736 0.294 4217 (430) — —
0,741 0.2% 4168 (425) — —
0,745 0,298 4119 (420) - 343 (35.0)
0.748 0.300 4080 (416) 1363 (139) 341 (34.8)
0,749 0,300 4070 (415) 1353 (138) 339 (34.6)
0.753 0,301 4021 (410) 1344 (137) 336 (34.3)
0,758 0.303 3972 (405) 1324 (135) 330 (33.6)
0.763 0,305 3923 (400) 1314 (134) 327 (33.3)
0,767 0.307 3874 (395) 1295 (132) 324 (33.0)
0,772 0,309 3825 (390) 1275 (130) 319 (32.5)
0,777 0,311 3776 (385) 1255 (128) 315 (32.1)
0,782 0,313 3727 (380) 1245 (127) 311 (31.7)
0,787 0,315 3677 (375) 1226 (125) 307 (31.3)
0.792 0,317 3629 (370) 1206 (123) 303 (30.9)
0,798 0,320 3579 (365) 1187 (121) 298 (30.4)
0,803 0,321 3530 (360) 1177 (120) 294 (30.0)
0.808 0,323 3481 (355) 1157 (118) 290 (29.6)
0.514 0.326 3432 (350) 1147 (117) 286 (29.2)
0,819 0,328 3383 (345) 1128 (115) 282 (28.8)
0,825 0,330 3334 (340) 1118 (114) 278 (28.3)
0,832 0,333 3285 (335) 1098 (112) 274 (27,9)
0,838 0,335 3236 (330) 1078 (110) 270 (27.5)
0.844 0,338 3187 (325) 1059 (108) 266 (27.1)
0,850 0,340 3138 (320) 1049 (107) 262 (26.7)
0.858 0,343 3089 (315) 1030 (105) 257 (26.2)
0,864 0.346 3040 (310) 1010 (103) 254 (25.9)
0,870 0,348 2991 (305) 1000 (102) 249 (25.4)
0.878 0.351 2942 (300) 981 (100) 245 (25.0)
0.885 0,354 2893 (295) 964 (98.3) 241 (24.6)
0,892 0,357 2844 (290) 947 (96.6) 237 (24.2)
0.900 0.360 2795 (285) 932 (95.0) 232 (23.7)
0,907 0,363 2746 (280) 915 (93,3) 229 (23.3)
0.915 0.366 2697 (275) 900 (91.8) 225 (22.9)
0.924 0.370 2648 (270) 883 (90.0) 221 (22.5)
0,932 0,373 2599 (265) 865 (88,2) 217 (22.1)
0.940 0,376 2550 (260) 851 (86.8) 213 (21.7)
0.950 0,380 2501 (255) 833 (84.9) 208 (21.2)
0.957 0,383 2452 (250) 819 (83.5) 205 (20.9)
0,967 0,387 2403 (245) 801 (81.7) 200 (20.4)
0.977 0,391 2354 (240) 785 (80.0) 196 (20.0)

0,988 0,395 2305 (235) 768 (78,3) 192 (19.6)
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Mpogonkexune
AvameTp oTneyatka d. MY. Npu WiaBauBaHuM TeeppocTe no bpumennao IIB. MIla (kre/Mm*). npu Hatpy xe P.
wapa AnamMeTpom P. MY. paHHbIM N (Krc), panxoit
2.5 1 2942 D- (30) D2 98.1 ] X<t0>0 J 245 01J(25) D:
0,997 0.399 2256 (230) 752 (76.7) 188 (19.2)
1,01 0.404 2207 (225) 737 (75.1) 184 (18.8)
1.02 0.408 2158 (220) 717 (73.1) I1SO (18.4)
1.08 0.412 2108 (215) 703 (71.7) 176 (17.9)
1.04 0,416 2059 (210) 686 (69.9) 172 (17,5)
1,05 0.420 2010 (205) 672 (68.5) 168 (17,1)
1,06 0.424 1961 (200) 655 (66.8) 164 (16.7)
1.08 0.432 1912 (195) 637 (64.9) 159 (16.2)
1.09 0.436 1863 (190) 621 (63.3) 155 (15,8)
1.11 0.444 1814 (185) 606 (61,8) 152 (15,5)
1,12 0.448 1765 (180) 589 (60.1) 147 (15.0)
1,14 0.456 1716 (175) 573 (58.4) 143 (14.6)
1,15 0.460 1667 (170) 557 (56.8) 139 (14.2)
1.17 0.468 1618 (165) 539 (55.0) 135 (13,8)
1.18 0.472 1569 (160) 523 (53.3) 130 (13,3)
1,20 0.480 1520 (155) 507 (51.7) 127 (12.9)
1.22 0.488 1471 (150) 491 (50.1) 123 (12.5)
1.24 0.496 1422 (145) 475 (48.4) 119 (12.1)
1.26 0.504 1373 (140) 458 (46.7) 115 (11.7)
1.28 0.512 1324 (135) 442 (45.1) 111 (11.3)
1.30 0.520 1275 (130) 427 (43.5) 107 (10.9)
1.32 0.528 — 414 (42.2) 104 (10.6)
1,33 0.532 - 408 (41.6) 102 (10.4)
1.34 0.536 _ 401 (40.9) 100 (10.2)
1,35 0.540 — 394 (40,2) 99 (10.1)
1.36 0,544 _ 388 (39.6) 97  (9.90)
1.37 0,548 - 382 (38.9) 95.4 (9,73)
1,38 0.552 _ 376 (38.3) 93.9 (9.58)
1.39 0,556 - 370 (37.7) 92.5 (9.43)
1,40 0,560 — 364 (37.1) 90.0 (9.27)
1,41 0.564 _ 358 (36.5) 89.6 (9,14)
1,42 0.568 - 353 (36.0) 88.3 (9.00)
1,43 0.572 - 347 (35.4) 86.9 (8.86)
1.44 0.576 _ 341 (34.8) 85.4 (8.71)
1.45 0.580 — 337 (34.,4) 84.4 (8.61)
1.46 0.584 _ 332 (33.8) 83,0 (8.46)
1.47 0.588 — 327 (33.3) 81.7 (8,33)
1.48 0.592 - 322 (32.8) 80.4 (8,20)

1.49 0.596 — 313 (31.9) 78.4 (7.99)
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MPUNNOXEHWNE 2

Pekomengyemoe
MB. MMa (krc/Mmm1) MMNa (krc/mm3) B, MMNa (Mc/mm*) MMa (kre/MmM2) pB. MMNa (krc/bim2) a> MMa (krc/mm1l)
981 (100) 378 (38.5) 2305 (235) 779 (79.4) 3648 (372) 1214 (123.8)
1000 (102) 383 (39.0) 2324 (237) 785 (80.0) 3677 (375) 1226 (125.0)
1020 (104) 388 (39.6) 2354 (240) 794 (81,0) 3697 (377) 1234 (125.8)
1040 (106) 393 (40.1) 2373 (242) 800 (81.6) 3727 (380) 1245 (127.0)
1059 (108) 399 (40.7) 2403 (245) 809 (82.5) 3746 (382) 1253 (127.8)
1079 (NO) 404 (41.2) 2422 (247) 815 (83.1) 3776 (385) 1264 (128.9)
1098 (112) 410 (41.8) 2452 (250) 824 (84.0) 3795 (387) 1271 (129.6)
1128 (115) 419 (42,7) 2471 (252) 830 (84.6) 3825 (390) 1282 (130.7)
1147 (117) 425 (43,3) 2501 (255) 839 (85.5) 3844 (392) 1290 (131.5)
1177 (120) 434 (44.2) 2520 (257) 844 (86.1) 3874 (395) 1301 (132.7)
3893 (397) 1308 (133.4)
1196 (122) 439 (44.8) 2550 (260) 853 (87.0) 3923 (400) 1319 (134.5)
1226 (125) 448 (45.7) 2569 (262) 859 (87.6) 3942 (402) 1327 (135.3)
1345 (127) 454 (46,3) 2599 (265) 868 (88.5) 3972 (405) 1340 (136.6)
1275 (130) 463 (47,2) 2618 (267) 874 (89.1) 3991 (407) 1347 (137.4)
1295 (132) 469 (47.8) 2648 (270) 883 (90.0) 4021 (410) 1358 (138.5)
1324 (135) 479 (48.8) 2667 (272) 889 (90.6) 4040 (412) 1368 (139.5)
1345 (137) 490 (50.0) 2697 (275) 898 (91.6) 4070 (415) 1383 (141.0)
1373 (140) 492 (50.2) 2716 (277) 904 (92.2) 4089 (417) 1391 (141.8)
1393 (142) 494 (50.4) 2746 (280) 914 (93.2) 4119 (420) 1402 (143.0)
1422 (145) 508 (51,8) 2765 (282) 920 (93.8) 4138 (422) 1410 (143.8)
1442 (147) 514 (52.4) 2795 (285) 929 (94,7) 4168 (425) 1422 (145.0)
1471 (150) 523 (53.2) 2815 (287) 935 (95.3) 4187 (427) 1430 (145.8)
1491 (152) 528 (53,8) 2844 (290) 944 (96.3) 4217 (430) 1442 (147.0)
1520 (155) 537 (54.8) 2864 (292) 951 (97.0) 4237 (432) 1451 (148.0)
1540 (157) 543 (55,4) 2893 (295) 961 (98.0) 4266 (435) 1466 (149.5)
1569 (160) 553 (56,4) 2913 (297) 967 (98.6) 4285 (437) 1474 (150.3)
1589 (162) 559 (57.0) 2942 (300) 976 (99.5) 4315 (440) 1486 (151.5)
1618 (165) 569 (58,0) 2962 (302) 984 (100.3) 4335 (442) 1494 (152.3)
1638 (167) 575 (58.6) 2991 (305) 995 (101.5) 4364 (445) 1505 (153.5)
1667 (170) 583 (59.4) 30H (307) 1001 (102.1) 4384 (447) 1513 (154.3)
1687 (172) 588 (60.0) 3040 (310) 1010 (103.0) 4413 (450) 1523 (155.3)
1716 (175) 598 (61.(1) 3060 (312) 1017 (103.7) 4433 (452) 1535 (156.5)
1736 (177) 604 (61,6) 3089 (315) 1028 (104.8) 4462 (455) 1550 (158.0)
1765 (180) 613 (62,5) 3109 (317) 1035 (105.5) 4482 (457) 1557 (158.8)
1785 (182) 619 (63,1) 3138 (320) 1044 (106,5) 4511 (460) 1569 (160.0)
1814 (185) 628 (64.0) 3158 (322) 1050 (107,1) 4531 (462) 1579 (161.0)
1834 (187) 634 (64.6) 3187 (325) 1059 (108.0) 4560 (465) 1594 (162.5)
1863 (190) 642 (65.5) 3207 (327) 1066 (108.7) 4580 (467) 1600 (163.1)
1883 (192) 648 (66.1) 3236 (330) 1077 (109.8) 4609 (470) 1608 (164.0)
1912 (195) 657 (67.0) 3256 (332) 1084 (110,5) 4629 (472) 1618 (165.0)
1932 (197) 663 (67.6) 3285 (335) 1094 (111,5) 4658 (475) 1633 (166.5)
1961 (200) 673 (68.6) 3305 (337) 1099 (112.1) 4678 (477) 1643 (167.5)
1981 (202) 679 (69.2) 3334 (340) 1108 (113.0) 4707 (480) 1652 (168.5)
2010 (205) 687 (70.0) 3354 (342) 1115 (113,7) 4727 (482) 1662 (169.5)
2030 (207) 691 (70,5) 3383 (345) 1126 (114.8) 4756 (485) 1672 (170.5)
2059 (210) 699 (71.3) 3403 (347) 1133 (115,5) 4776 (487) 1682 (171.5)
2079 (212) 707 (72,1) 3432 (350) 1142 (1186,5) 4805 (490) 1697 (173.0)
2108 (215) 718 (73.2) 3452 (352) 1148 (117.1) 4825 (492) 1704 (173.8)
2128 (217) 724 (73.8) 3481 (355) 1157 (118.0) 4854 (495) 1716 (175.0)
2157 (220) 734 (74.8) 3501 (357) 1164 (118.7) 4874 (497) 1724 (175.8)
2177 (222) 739 (75,4) 3530 (360) 1175 (119.8) 4903 (500) 1736 (177.0)
2206 (225) 748 (76,3) 3550 (362) 1182 (120,5)
2226 (227) 756 (77,1) 3579 (365) 1192 (121,5)
2256 (230) 765 (78,0) 3599 (367) 1197 (122.1)

2275 (232) 771 (78.6) 3628 (370) 1206 (123,0)



PepakTop J1.1. Haxumosa
TexHuuyecknii pepaktop 0.11. Bnacosa
KoppekTop B.K. HecTeposa
KomnbloTepHas BepcTka J1.J1. Kpycosoii

naa. nuun. Nj 023S4 ot 14.07.2000. CpaHo B Ha6op 28.04.2003. MopgnucaHo B nevaTb 06.06.2003. Yen. ney. 7. 0.93.
Yy.-u3g. n. 0.7S. Tupax 124 akT. C 10777. 3ak. 481.
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