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METAJITOPEXYLUME CTAHKU

vOK 621.9.05.0'01.5_
B. O. Actanin, B. M. Cepruenko

KOMMNOHOBKM

B wuacroAllee BpeMsi B CTAHKOCTPOGHHM IIHPOKO
HCIOAB3YETCA GJIOYHO-MOLYJ/ILHBI NPUHHHUI NOCTPOe-
HHA MEeTaJUIOpexyluuX craHkoB. [Ipu co3nanuu mep-
COEKTHBHBIX KOMIIOHOBOK CTAHKOB NOABWJIMCH HOBBIE
MEXB8HH3MbI — 3JIGKTPOMEXAHH3MbI, B KOTOPHIX MHTEr—
pMpOBAHBI  JMEKTPOJABHTaTeNb M paGoduuii  Opra.
JIEeKTPOMEXaHU3MAaMHU SIBJSIIOTCS: [OBOPOTHbBIE CTOJIBE,
B KOTOPBIX POTOP 3JIEKTPOJBUTATENISA COBMENIEH C
wraHIIai60/; MexaHH3M NOJa4YM, B KOTOPOM MOJbILi
poTOp JTEKTPOJBHIaTENA XKECTKO CBA3aH € TafKOM
HIApHKOBOH  BHHTOBOW  TNepeaayH; IOIHHAEJIbHBIH
y3elq, B KOTOPOM IIMHHACAb BEINONHACT QYHKLEU
pana snextponeurarens (1. C cosmanueM 3nexrpome-
XaHi3MOB NOABHJIACH BO3MOXKHOCTH BJMATL Ha caMu
UPMHIIINEL IIOCTPOEHHS KOMIIOHOBOK CTaHKOB, a TaK-
xe pa3pabaThlBaTh HETPAMIMOHHBIE KOMITOHOBKH,
KapAMHANBHBIM O6pa3oM MEHSIOMIMEe BHEeIIHHI BH[,
CTAHKOB ¥ MX XapaKTePUCTUKH.

B HosocuGHpPCKOM 3IEKTPOTEXHHYECKOM HHCTHUTY-
Te co3naH onbITHBIE craHok ¢ YIIV (2], B ocnosy
KOHCTPYKIMY KOTODOTO HOJMONKEH 3JIeKTPOMEXaHHU3M
nocTynatesibHoro  nemsenust (OMII) tuma OMS,

BXOAAILMI B COCTAB KOMIIJIEKTHOIO 3JIEKTPONPUBOJA
cepur Yb-3. OMII, npeacrasisomuil coSofl oaeK-
TPOABHUTATEJL € TIOJBIM POTOPOM M COBMEIUEHHBI ¢
NPeUM3HOHHON Tmepesadyell BUHT — TralKa KadeHHS,
OCHAalleH BCTPOEHHBIMHM JaT4YMKaMH CKOPOCTH M TMOJIO-
WEHHUS, a TAK)Ke INMEeKTPOMArHUTHHIM TOPMO30M. Kom-
[OHOBKA CTaHKA NOCTPOEHA IO THIY NPOCTRAHCTBEH-
HOTO MexaHHU3Ma ¢ 3aMKHYTOW KHHEMATHMYeCKON
LeNb) M INEeCThYO CTEeNeHAMU IMONBHXHOCTH [3]. [eo-

PUA _HONOOHBIX ~ MEXaHM3MOB _ DaspaOaTLIBACTCH B
"UMATT um. A A Biaronpasosa |4

B cocrap cTanka (puc. 1) BXOOAT: UIMHHIEAbHBLA
ysenr I, mects OMII, moxemxnas nnardpopma 2,
ocuopanue &, cron. OMII cocrout us kopmyca 6 u
BRUIBMAHOIO 3JIEMEHTa &§, COeJUHEHHBIX MOCPEICTBOM
wapHHpoR 9 M I COOTBETCTBEHHO C OCHOBaHUEM & M
rargopmoti 2. Ha mocnenneit 3axpenies WnHHAeNb-
Hullf y3em ], co3jgaHHEIL Ha 6ase Takoro xe OMIL.
Ocnosanme & u Tym6a 7 CTOJIa, HA KOTOPOM 3aKpel-
AT 06pabaThiBaeMYI0 JeTans 4, BHIIOTHEHB H3
apMUpoBaHHOrO GetoHa. Illects IMII opHoBpeMeHHO.
ABNAIOTCA MeXaHM3MaMu NOJauM¥ M HECYINMMH 3Je-
MeHTaMH, KOTODEle pabOTAIOT TOJIEKO HA pacTsMeHHe
CkarTie, He HCHBITBIBAS W3THOHHIX YCHJMH, |aKaA,
KOMNOHOBKA _ ODECHEUNBACT  YONKAILHOE COYeTaHHe
MANnoON MEeTayNIOEMKOCTH N BBICOKOR JKECTKOCTH KOHCT-
MOV .
Hepemelnienne mnuHAeNnsHOr0 y3/1a OTHOCHTENBHO
abaThiBaeMON_JeTailM 1O J06GOM M3 Tpex JUHeH-
HELX 2.2)_M_(XpEX) TIOBOPOTHEIX (a, P, ). ocei
OCYUIECTBJACTCS  NyTeM . COJIACORARHOLO..
M3MEeHEHUA JJTHH  NIecTH J C MOMOUIBIO CHCTEMBI

e LS e e

MccnenoBaHne MeTannopexyulero CTaHka HeTpaauULMOHHON

Yy "YHMKOH-20", seinyckaemoro IO "Cesep"
(r. HoBocu6MpCK), M _clenuany3upOBAHHOIO KOHTPOJT-
Jepa npeo6pa3oBaHuil_KOOPAUHAT 5[! 3TO NO3BONAGT

peaiu30BaTh BCE CTAaHAAPTHbie MYHKLHHK CHCTEMBI
Yy "YHUKOH-20", paccuymuTaHHble Ha cTaHOK
TPaJMIHOHHON KOMIOHOBKU. TpaexTOpHA WInHHAENA
NPOrpaMMUDYeTCs_ B _CUCTEMe KOODIUHAT JeTald, a
€ro_IIOJIOKEHHE B JIIO60M TOYKE TPACKTODHH MOMKET
OLITE _ 3a1af0  TPCMIL. JIMHERHEIMI _ KOODIUHATAMA
KOHIa MHCTPYMEHTA M _JIBYMA YTJIOBEIMU KOQDIMHATA-
M, ONpeETAONIMMH_YTOJI HAKJIOHA OCH MHCTDYMOH=
Ta. 1aKHM OODA30M, CTaHOK TPedTOKOHHON KOHCT—
PYRUAA MOKET CHYKHTE JUIA  TATHKOODANHATHOMN
06pPabOTKM AETallell COMHON KOHMHTYPaLHH.

Pa3sMeprl pabodero npoct TBa CrafnFka 3aBHCAT
OT AWanasona nshw@mm
4, B CUCTEME KOODAMHAT NCTAJIY OHO IMEeT JOBONb™

Lt S

Py c. 1. CTaHoK HeTPaIuUMOHHON KOMIIOHOBKH
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P 1 c. 2. OCH KOOpAMHAT CTaHKa

HO cneuudnyeckyro GdopMy, KOTOpad MOXeT OHITh

a3JIMYHONA M OHpenesaeTcs BHIOM oOpabaTLIBacMOMN

netau. Ha puc. 3 npupenena oana us ¢opM npen-

[anbiiaafeiviaby
CTaBJIEHHA paﬁoqero OPOCTPAHCTBA CTAHKA — JIMHNU
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P uc 4 VYnpyrwe nedopmaumn § tymbn crona (1), Pu
umuHnens (2), mnardopmp (3) u HC (4) » Hanpabne- (urr
Hup ocet Y (a) n Z (6) Npu HarpyXeHuHd COOTBETCT— BO3~
BEHHO CHUJIaMU Py 7] PZ npu

no ¢
YPOBHA IR JIMHEAHBIX M YIJIOBBLIX KOOPAMHAT, HOJIY-
YEHHBIE TIPH XOJ¢ BHHTA KaxkIOrO MeXaHM3Ma HOHAYU
400 MM ¥ U3MEHEHMH BBICOTH IOJOKEHUSA KOHILa ynai
UHCTDYMEHT& B HEHTPAJIBHOIl YacTH pabodyero npow—p
paHCTBA. .

M
HKecTROCTE _cTI0HKA ONpemessaqy B HECKOJNBKHX.
T ey o M S ot

i

:Toquzzax:&.é,ﬁgergf,“HPQS?péﬁ_'cTB,a . Ilpn_stom k miar- ...

M€ NPHKJIANBIBATH HALDY3KY B HANDABJIEHHHM OCEH nen

KOODIMHAT W _OMpenesiann obuyio  aepopMamuo o
Hecytied  cucremn (HC) | (mnuunéns oTHOCHTeNbHO wec

[MOBLGTONA) M AedOpMalliic OTACABH BIX "3AEMEHTOB o
H%L (TyMGbI, UMAHAENA M MIaTHOPMEI OTHOCHTEJIBHO k- .
_HENO/IBUAKHOTO Qéﬂ.@za«‘ﬂ,ﬂ.!*ﬂ}H z
Ynpyrue nedopuaiiinn HC u ee anemenTos, nmpube-

JAEHHBIe Ha pMcC. 4, TNOJyYeHH AJAA cayyast, Korma ¥ T
TOYKA NPHIOMEHHA CHIIBL Pz HaxoiHjaach B IEHTpe BbL

A
n1aTOPMEI, a CHITH Py — Ha KOHIe MHCTPYMEHTaNb™ pas.
HOH ONpaBKH, BCTABJEHHOH B KOHyC IINMHAens; CUT

f_ paccTOAHME OT KOHUa ONpaBKH MO paboueit nmoBepxuo- 90—

cTH cTona cocTanano 300 mm. Harpysky usmepsmu 1,9
AMHaMOMETPOM pactsaxennem moa. JAITY-0,5-2, a

4 Yrirt
Awad 400
2=700 101 .
g
0
g f"/

P n ¢. 3. Pabouee npoctpaHcTBO
CTaHKa NpW M3MEHEHWM YT7IOBON Y
‘a) » nuneanoi z (6) KOOpIMHAT

NONOXKEHMA KOHUA MHCTPYMEHTA

- 3
2% 150 — =
[;} kg
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e 5 AYX HC npu xonebammm mnardopmbt [no ocam X
WIPUX0BAA JNMHMA) M Y (TONCTa CruloWHam JMHMA) npu
SysaeHnM IO ocH Y M no oo Z (urrprxnyHKTMpHAR TMHUA)

Jpu BOSOYMIeHMM mo ocu Z], a Takmke KOPNYCa MexaHW3Ma

honaun {no- ocu Y (ronxan crutoumas TIMHUSA) 1pU BO3CYHIEHUM
ho ocu Y], A — amnmTyna xoneGauuii, f — vacrora

\ HO/aYn
1 KOHIa
0 IpocT-

KOJIBKHX
K mnar-
MY ocelt
YPMaIIHIO
‘HUTEJILHO
[EMEHTOB
UTEILHO

, IpUBe-
, Korma

nenTpe
{eHTaNb-

HHIeJIN;
'BEPXHO~
IMEpAH
-2, a

STPAHCTBO
TJI0BOM Y
00p AMHAT
yMEHTa,

pyrue nepememenusi anementos HC — unauxaro-
aMH.

B pesyiabraTe MCCIEOBAaHMI JECTKOCTH CTaHKa
OKHO CHeJIaTh CJeNYIONIHe BHBOIH.
ABUCHMOCTL _neOpMAlliM  OT__HALDY3KHM MM

HHERHAL XapaKkTep, NnpH4YeM INpU &JICHUH IHIOUH-
&J18 OT CTOJIa KECTKOC OCAM A H YMEHb—
acTcA, a 10 OCH BeJl BaeTCH. HaHMeHI:IH&ﬂ

OCTHOIICH e MOAATIHBOCTEN IO KOODIAMHATHBIM OCAM
KK = 3281,
Ty z

X 00
) ;..__: ,X 14
N

Mectrocte HC paccmarpupaemoro cramka mo ocu
NpHMEPHO Takas e, Kak xectkocrs HC cepuitno
BlIycKaeMoro cranka mox. MP320IIM®4 iﬁ}}, a o
pcaM X u 7 ona Gonblle cooTBeTcTBeHHO B 1,3 M 1,7
baza. Kpome TOro, MMeercs BO3MONHOCTb ele IOBhI-
FHTE ecTkocTh HC HO BeeM KOOpPAMHATHHIM OCAM Ha
$0—80 % myTem yBelmWUYEHHS xecTKOCTH uIa HHPOB (B
9 pa3a) u nuaTdopmer B mockoetn XOY (b 2 pasa)

A pmre/ut
———yf’ .
\ /

Armrif/uH
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=200 g
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M C 6 Qopmbl xoneGanui nnaTdhopMb 1o ocaM Z, Y u Z npu
PI6ywaenuit o ocu Y ¢ wactoront f=20 I'y (a) v no ocu Z ¢
82 Tu (6)

[

H TNpHUMeHeHusa O6oJiee COBepLIeHHOr0o MIMHHAEABLHOro

y3aa.
IIpn onFenweuun aMIUTHTYIHO-YACTOTHBIX XapaK-

tepuctuk (AYX) HC. cranka ucnonsaosanu cremu-
MLHO M3rOTOBJIGHHBIN CHIOBO3I6GYAMTENb. Bo36ywna-
fomee yeuwnue 0,3 kH, oGecreunsarouiee rapmonmue-
CKHMe KONeGaHHUA ¢ MOCTOAHHOU AMIVIMTYI0 BO BcCeM
AHalla30He MCCIEAYEeMbIX YacTOT, NPHUKJIafbBadd K
KOHIlY CHeNHabHOI ONpPAaBKH, YCTAHORJIEHHON Ha
Mecto mmuHpens. B kavectse wamocTpanuu  Ha
puc. 5 npusenensr AYX wone6amuit anementop HC
OpY MOJIOKEHHH HHCTPpyMeHTa B LEHTpe pa6oyero
npocTpaHcTBa, a Ha puc. 6 — dopMb konebanuin
IaTPOPMH.

AHaTH3 MHOXECTBA KPUBbIX, MOTOGHBIX PHBELEH-
HBIM Ha pHc. 5 M 6, MO3BOJISACT CAENATL CIEAYIOUHE
BbIBOJIH.

1. HC cranka samjisercsi cucremoit c MHOTHMH
CTEMeHAMH NOABUKHOCTH; BO3DykIeHne HC 1o oxHOM
M3 Ocell BHI3LIBAET ee KOJIeDAHMA HO JDYLUM OCAM.

2. HauGosiee MHTEHCHBHEIE KONEOAHUA JIATOOPMBI

Zpoucxonar Ha yacrotax f= 20 u 82 T'u, a xopnyvea.

MexXaHu3Ma nofgauu — npu f = 20 ['n.

3. 1lpy_BO3GYaHIEHAM 1o Oear. KA Y. miardopya
COBEpIIAaeT BeChbMa CJIOXHbBIE KOJIEOATEILHLLE . IRMKE
HUA — BpALIAaTeILHEE U NOCTYNAaTeslbHLIE OIHOBpE-
MEHHO. M3rub miaTdOPMEl HE3HAUMTENEH 1 COCTAB A-
er oU MKM/KH "TIpH BOSGYRACHIA 0" "6¢u "2 i

MrM/kH npu BOS6YRASHHH 10 Oci Y. um
BOTCTBYT BeMUMAE  HpOrH6a ~KPUBEIX

. 6 R e Ty S R
HuHaMUYeCKYI0O NOTPEIUHOCTh  BOCHIPOM3BEICHHS
TPREKTOPHM paGOYMM OpraHOM ONpeieNsaad MNpH
o6xone mpaMoro yria B 25 XapaKTepHBIX TOYKAax
pabodyero mpocrpaHcTBa 6¢3 ITaBHDIO  CHUXKCHMSA
CKOPOCTH NpH noaxofe k Beptuitde yrna. Ha puc. 7
NpHBEJIeHbl XAPAKTEPHBIE TPAeKTODHM BOCHPOH3BeLe-
HUA OPAMOTO yria B OJHOH M3 TOYEK paboyero mpo-
CTpPaHCTBa.

B pesynbrare ananmsa MHuOXecTBa TpaeKTopHil,
HONOOHEIX NpPHBENESHHBIM Ha PHUC. 7, MOKHO CAENATD
CJIC[1YIOIHE BEIBOJKI.

1. BUA TpaeKkTOpHAi BOCIPOM3BENEHUA MPAMOLO
yr7la B Da3JMYHBIX TOYKAaX pabOvero npocTpaHcTBa,
JIEKAMHX TOJNBKO B TOPM3OHTAILHON MM BepPTHKAIb-
HOHM NJIOCKOCTH, NPAKTHYECKH OLHHAKOB; NIPU yrase-
HUM TUIATQOPMBL OT CTONIA MCKAKEHUA TPaeKTOPHH
YBEJIMYHBAIOTCA.

2. MaKcHManbHas IIOTPELIHOCTL  BOCHPOU3BEIE—
HUA, HaOMOfaeMast NpU OGXONE MPAMOro yrja B
mnockocty XOY, ne npessimana 0,3 mu.

TounOCTE MO3ULMOHHpPOBaHUS pabouero oprana B
HNpPOCTPAHCTBE, ONpefeIeHHAs! 110 U3BECTHON METONHKe

K MM Z M
4 ( [
-7 -7
-2 4
012 3 4 5 g 0 7 2 3 4% 5 yrm
2) g
Punc 7 Tpaextopuu Bocnpoussesienus paGouMM  OpraHoM

ApsiMoro yrna B rtockocTsax XOY (a) n ZOY (6) npu ckopoctw
nepemetieHns 2 M/MHH
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. 57] € NMOMOINBIO CHELHATLHBIX YCTPOMCTB, COCTAaBJIAIA
0 Mxm no ocam X, Y, Zn 20" no ocam o, f, 7.
3 Ilocne MexaHnveckoit 06paboTku Aeranu-o6pasia
6bl1M TOyYeHBl CAERYIOUHME PE3YJbTAThl: HEIIOCKO-
CTHOCTb TOPUOBOM IIOBEPXHOCTH A0 15 MKM; OTKJIOHE
HUE NOJIOKEHUA MIockocTH nnHol 200 MM, HakIOH-
Holt nox yriom 10°, He 6Gosee 20 MrM; HEKpYriIoOcTh
orBepcTHA ¢ 50 MM M HapyXHOW LWIMHIPHYECKOH
noBepXHOCTH ¢ 30 MM, IIONYYEHHBIX KOHTYPHBIM
¢peaepoBanneM, He 6osiee 25 MKM; TOYHOCTL B3aMM-
HOTO NOJIOXKEHHA ocelt oTBepeTuil A0 30 MKM.
TEXHHYECKASA XAPAKTEPHCTHKA
Paameps! cToponbt paGouero wectvrpan-
'"'] HOTO CTONA, MM o v v e vvi s o e e .. 700
bt Hamnbonbwasn macca oSpabaTbisaemoro ma-
AeTAS, KI . .o o v v o o e 0000405 500
HauGonbiumit rabaput o6pabaThiBaemoi
- netanu, umetoulert GopMy, MM:
KYBa . e 250X 250X 250
IPM3MbBL . . . oo oL 120x450%450
LWATMMHAPA « . . v oo e e e . ¢ 600x120
Konyc nna xpersieHus MHCTpymeHTa
B wirmugesie no F'OCT 15945—-82 . . . . . 40
Xop Bunta OMIT, MM . . . . ... .. ... .. 400
) MaxcymansHoe rnepemeiieHHe IWNUHAENR, MM:
g noocam Xn Y. ..., ... 760
MOOCH Z. .o ie i 460
% MakcumanbHbiit yron nosopoTa wnmH-
: nens, rpapyc:
: A0 OTH Qe v i e 50
noocr f....... . . ... 60
MOOCH Yo v i et e e i e 76
MaxcumanbHoe yeunve nojadu npu nin-
HeMHbIX nepemenieHnnax, kH:
noocaM XnY............... 25
MOOCKM Z... ... ... 40
MarcuManbHbIi KpyTALWMI MoMenT, KH * M:
noocAM aM ... L, 16
HOOCH Yoo i i i i, 9
Hpenenst uamenenun paboueit mogaum:
TIUHENHOM 1o ocAaM X 1 Y, MM/MuH . . 1,6~16000
TO e NO OCU Z, MM/MHH . ... ... .. 1,1-11000
YT7I0BOA 110 OCAM a u §, rpaayc/c . . . 0,002-20
TO € N0 OCH ¥, Ppasyc/c .. ... ... 0,003-30
[ HHCNO 0AHOBPEMEHHO YIpaBIISEMbIX KOOp-
: THEMHAT ...l 6
f TOUHOCTL 7HHETHOMO NO3KULMOHMPOBAHM S,
5 MEM . o e i 30
! TouHOCTS yTNIOBOrO NO3ULMCHMPOBAHUA,
} 2102 PO 20
¢ TabapuT CTatKa, MM ., ... .. .. ...... 2000%2200% 2300
Macca 6e3 GeTOHHOMO OCHOBAHWA, KT . . . . 1200

Brsonm.

. 1. Hpennoururensuas o6nacth NpPHUMEeHEeHUA CTaH-
K& HeTPaAMUHOHHOW KOMIIOHOBKM — 4YEpDHOBAA U
4ucTOBa 06paboTKa meTayefl ¢ (ACOHHRMM IIOBEPX-
HOCTAMM (HampuMep, JONATOK TYPOWH, IITAMIOB M
npecc—¢opm). Ilockonsky B nponecce 06pafoTKu Och
PeXylliero MHCTPYMEHTA MOMET DPACIOJATaThCH IOJ
TPeOYEMBIM YIJIOM K MOBEPXHOCTH AETaNH, OTNANaeT

CTAaHOBHUTCA

4 "
" nopaun. 3aroTOBKY Ha CIYTHUKE OPHEHTUPYIOT npe-
| M3BOMBHO, TAaK KaK pealbHOE MOJNOXKEHHe TpebyeMok
i IIOBEPXHOCTH 3arOTOBKM MOXHO ONPENE&NHTE HAa CTOMg
! CTaHKAa HENOCPEACTBEHHO Nepes 06pabOTKOM; B coor

BO3MOXHBIM  YBEJIMYEHHE CKOpPOCTY

BETCTBMM €  3THM HOJIOXEHHEM  OCYIIeCTBIIAETCS
yHpaBjleHue NepeMenieHHeM Pexylero HHCTpYMeHTa.
2. CraHOK AaHHOH KOMIOHOBKHM NO CPaBHEHUIO ¢
CYLIECTBYIOUIH MU ¢pe3epHO-KONHUPOBANBLHLIMK ¥
MHOTOUENEBEIMA CTAaHKaMM HMeeT B 3—4 pa3sa MeHk

i LIYIO METaNJOEMKOCTh, B J—5 pa3 Gonbliee ycHime
} nonauyy, B 2--3 pasa MeHBIUME pa3MepH B IJaHe j

i GosbliMe TeXHONOTHUYeCKHe BOBMOXHOCTH, TaK Kay

' OCYIIECTBJIAETCA  ONHOBPEMEHHOe YODAaBJACHHE g

| IIECTH KOOPAMHATaM.

| 3. B craHKe OTCYTCTBYIOT KOpHYyCHBIE AeTAlTH ¢
HaNpaBIAOWNMH,  CHIOBBe 3y6yaThie nepefauy
CHIOBOY THAPONPHUBOL H CHCTEMAa LEHTPANU30BaHHOr
CMa3BlBAaHHMA, B DPe3yJIbTaTe Yero, MO CPABHEHMIO ¢
TPaJMUMOHHHIMM CTAaHKAMM, 3HAYUTENbHO CHUKEHN
3aTpaThl Ha OOCJHy:XMBaHMe M PEMOHT M [OBbLILLIEH]
HaJeXHOCTh CTAHKA.

4. OcHOBHBIE y3JIBl CTaHKa — 3JIeKTPOIPHBOA MOL.
YB-3 u cucrema 4IIY "YHHKOH-20" Brinyckarores
cepuitHo. Ilpu  BBICOKON cTeneHu nOBTOpsEMOCTR
AeTaneit M yHUPHKAIHU Y3708 CTaHKA 3TO NO3BOJAET
B 3—4 pa3a CHM3MTbL 3aTpaThl Ha €ro U3rOTOBJICHME,
cOOpPKY U OcBOEHMe. MoaynbHOCTE _ KOHCTPYKIMH_
ObeceYHBaeT Pa3/IMYHBIX  KOMIIOHOBOK
Tpe6yeMbIX BBIXCHBIX

TIOKA3ATENEH 663 BHAUHTEIILHX NPOCKTHEIX 3aTPAT.

- C'npuMeHenueM, HANPUMED, LIECTHMKOODAHHAT
HOH BHeIUHel H3MEepUTEIbHON CHCTEMBI MOMHO TOBH-
CHTb TOYHOCTh HO3UIMOHMPOBAHWSA IO YPOBHA CTaH-
KOB KJaccoB ToyHocTH [ u B.

RN

" Cicok JHTepPaTYpH

Indposrie 1K TPOMEXAHMYECKUE CUCTEMDI / B. I'. Karay,
10. JI. Bepu, B. W1 Axumos, A. A. Xpbites. — M.: 3neproartom-
n3apar, 1985. —~ 208 c.

2. MeTamnopenympmit CTAHOK HETPANMUMORHON KOMITOHOBKM Ha
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