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IIpakTnyeckas padora Ne 1

Pacyer 1onycKoOB JIMHEHHBIX PAa3MEPOB MO ¢AMHULIE T0IIyCKA

Ilenvs padompr. O3HAaKOMHUTBCS C OCHOBHBIMH IOHATHSAMU W IPUHUUIIAMU
IOCTPOEHUS CUCTEMBI TOITYCKOB.

Teopemuueckue npeonocwiiku.

Ban — 3T0 TepMHH, yCIIOBHO NPUMEHSEMBIN A1 OO0O3HAUEHUS HapYXKHBIX
AJIEMEHTOB JIeTajiel, BKItoYas U HeuuIuHAapuueckue 3ieMeHTsl (Cm. puc 1.1). Ban
o003HauaeTcss TPOMHUCHOW OyKBOM mnarmHCckoro aidasura — d. OTBepcTHE — 3TO
TEPMHH, YCIOBHO MPUMEHSIEMBbIN 111 0003HAYEHMsI BHYTPEHHUX 3JIEMEHTOB JI€TaJIeH,
BKJIIOYAasT W HEUWIMHIPUYECKUE 3JIeMeHThl. OTBepcTHe 0003HA4yaeTcsl 3ariiaBHOU
OykBoil naruHckoro andaButra — D. Pazmep — 3T0 yucioBoe 3Ha4Y€HHE JIMHEHMHOU

BCJIMYMHBI (,ZII/IaMeTpa, JJINHBI 1 T.H.) B BBI6paHHBIX CAMHUILIAX U3MCPCHUA.

Ban

X
<_ Huxree omkaoHeHe §rw
+ £ a =
% l
™ Omnbepcmue B 1 [lone donijcka
~ . - ~ 3
% 0 ‘ Hyrebasg numus
§ A |
S '
Imbepcmue 3 BepxHes omk/oHeHue
B 5 &
Ban S| £S es
= 2 H
28
&Y
Puc. 1.1. Puc. 1.2.

ba3a — 3T0 35eMeHT aeTany (MM BBIIOJIHAIOIIEE Ty K€ (PYHKIUIO COUETAaHUE
AJIEMEHTOB), IO OTHOUIEHMIO K KOTOpPOMY 3aJaeTcsi JOIYCK pacrOJOKEHUS
paccMaTpuBaEeMOro 3JIEMEHTA, a TAKKE ONPEAEIISIETCA COOTBETCTBYIOLIEE OTKIOHEHNE.
B cootBerctBumn ¢ ['OCT T'OCT 25346-89 mpuHATHI CIEAYIOLIAE MOHATHS U

OTPEICIICHUS:



OtkmoHeHMe — 9TO  anredOpanyeckas Pa3HOCTh MEXAY  pa3MepoM
(TIEMCTBUTENIBHBIM WIIM MPEICIbHBIM Pa3MEpPOM) U COOTBETCTBYIOIIMM HOMHUHAJIbHBIM
pasmepom (cm. puc. 1.2).

[IpenenpHOE OTKIOHEHUE — 3TO alireOpandecKkas pa3HOCTh MEKIY MpeIeIbHBIM
U COOTBETCTBYIOIIIMM HOMHUHAJIBHBIM pa3MepaMH. PaszinuaroT BepxHee W HIDKHEE
MpeaebHbIE OTKJIOHEHUs. BepxHee OTKIOHEHHWE — 93TO anreOpanyeckas pa3HOCTh
MEXy HauOOJBIINM MpeAeIbHBIM U COOTBETCTBYIOIIMM HOMHHAJIBHBIM pa3MEpaMH.
ES - BepxHee OTKJIOHEHHWE OTBEPCTHSA, €S - BEpXHEE OTKIOHEHHE Bama. HuxHee
OTKJIOHEHHWE — 3TO ajireOpanyeckasi pa3HOCTh MEXK]Y HAaUMEHBIIUM IPEACIbHBIM U
COOTBETCTBYIOIIIUM HOMMHaJIbHBIM pa3mepaMu. El - HMKHee OTKIIOHEHUE OTBEPCTHSI,
el - HIbKHee OTKJIOHEHHE BaJla.

[Tone pomycka — TOoJe, OrpaHUYCHHOE HAWOONBIIMM W HAWMMEHBIIUM
Mpe/IeIbHBIMU pa3MepaMU U OTPEACIIIEMOe BEIMUMHOM JIONYCKa M €T0 IMOJIOKECHUEM
OTHOCHUTEJILHO HYJICBOM JIMHUM COOTBETCTBYIOIIEH HOMHHAIBLHOMY pa3zmepy. Jlomyck
(IT) — 3TO pa3sHOCTH MEXAY HANOOJBIIMM U HAUMEHBIINM IPEACIbHBIMU Pa3MepaMu
iy anredpandeckas pa3HOCTh MEXAY BEPXHUM U HUKHUM OTKJIOHEHUsIMHU. Jlomyck
SBJISIETCS CKASIpHOW BenuuuHOM Oe3 3Haka. Emuamma mgomycka (1, I) — »ar1o
MHOKHTEIb B (popMysax JIONMyCKOB, SBISIOMIUACS (QYyHKIIMEH HOMHUHAJIBLHOTO pa3zMepa
U CITY’KaIllUK 1J1 OnpeieIeHUs] YUCIOBOTO 3HAYCHUS JJOTYCKa.

CranmaptoM ycraHoBieHsl kBaiautetsl: 01, O, 1, 2, 3, 4, 5, ..., 11, 12...18.
Cambie Tounble kBamuteTol 01, 0, 1, 2, 3, 4, xkak TpaBWiIO, NMPUMEHSIOTCS MpHU
W3TOTOBJICHUM OOpa3loOBbIX Mep U KanmuOpoB. KBamuteTsl ¢ 5-ro mo 11-i, kak
MPaBUJIO, MPUMEHSIOTCS ISl COMpPSATaeMbIX 3JeMEHTOB Aetajeid. Kamurersl ¢ 12-ro
nmo 18-if mnpuMeHSAIOTCS Il HECONpsSraeMbIX dJIEMEHTOB jaetaneid. UToOwl
MaKCHMAQJIbHO COKpPaTUTh YHCJIO 3HAYEHU JOMYyCKOB TMPU IOCTPOEHUU PSIIOB
JIOMYCKOB, CTaHJIapTOM YyCTAaHOBJIEHbI MHTEPBAJbl Pa3MEPOB, BHYTPU KOTOPBIX
3HAYCHHUE JIONMyCcKa JJIs JaHHOTO KBanuTeTa He MeHseTcs (cm. tabn. 1.2). Jlonmyck IT

paccuuThIBaeTCs 1Mo hopmyrie:

IT=kxi (1)



rac k — ancno CAWHUIL JOITYCKa, YCTAHOBJICHHOC JJISA KaXKJI0T'O KBAJINTCTA, 1— CAMHUIIA

JIOITyCKa, 3aBUCAIIAs TOJIBKO OT pa3Mepa (tadi. 1.1).

Ta6muma 1.1 Onpenenenue uncna equuun qonycka (Tadauia qaHa B COKpaHIGHI/II/I)l

Ksanurer 5(6 7891011 |12 | 13|14 | 15| 16 17 18
Yucno equHuIL 7110 |16 |25 |40 |64 |100 | 160 | 250 | 400 | 640 | 1000 | 1600 | 2500
nomnycka kK
Jormyck ans IT=Kk*Ii
pasmepos 110 500 e i = 0,45 * DY3 + 0,001 * D, Mkm
MM
Jlomyck [yist IT=Kk>*i
pa3MepoB CBEIIIIE rae 1=0,004 *D + 2,1, Mmxm
500 10 3150 mm

HpI/IMe‘{aHI/IHZ D- CPpCAHEC ICOMCTPUICCKOC U3 KpaﬁHHX 3HAUCHUH KaXX10I0 HHTCpBajia

HOMHUHAJIbHBIX pasMCpPOB, MM

CpeI[HI/IM ICOMCTPHUUCCKUM HCCKOJBKHUX IOJIOKHUTCIIbHBIX BEIICCTBCHHBIX YHUCCII
HaA3bIBACTCA TAKOC YHCJIO, KOTOPLIM MOXHO 3aMCHHTB KAXKIOC H3 3THUX YHCCII TdK,

yT0OBI X TIPOU3BEICHUE HE U3MEHUIIOCK. bonee dhopmanbHo:

n 1/n
G(X1,Xg oy X)) = VX Xp 0 Xpy = (1_[ xl-) (2)

i=1

Tabnuua 1.2. 3HadyeHus 10MyCKOB, MKM (JjaHa B COKPAILIEHUH )

WHTepBan HOMUHAIBHBIX KBanurer
pa3MepoB, MM 5 | 6| 7 8 9 10 | 11 | 12 | 13 14 15

o3 4 16| 10 |14 | 25 | 40 | 60 | 100 | 140 | 250 | 400

CB.3 106 5 | 812 |18 | 30 | 48 | 75 | 120 | 180 | 300 | 480

CB.6 10 10 6 | 9|15 22| 36 | 58 | 90 | 150 | 220 | 360 | 580

Cg. 10 o 18 8 |11 18 | 27 | 43 | 70 | 110 | 180 | 270 | 430 | 700

Cs. 18 10 30 9 |13 21 | 33| 52 | 84 | 130 | 210 | 330 | 520 | 840

Cg. 30 10 50 11 |16| 25 | 39 | 62 | 100 | 160 | 250 | 390 | 620 | 1000

! B.U. Auyxun. Jlomycku u mocanku. 5-¢ usganue. - CII6: Iutep, 2012.
6



NHuTepBan HOMUHAIBHBIX Ksaynmurer
pa3MepoB, MM 5 | 6] 7 8 9 10 | 11 | 12 | 13 14 15
Cs. 50 10 80 13 |19| 30 | 46| 74 | 120 | 190 | 300 | 460 | 740 | 1200
Cg. 80 o 120 15 | 22| 35 | 54| 87 | 140 | 220 | 350 | 540 | 870 | 1400
Cs. 120 o 180 18 | 25| 40 | 63 | 100 | 160 | 250 | 400 | 630 | 1000 | 1600
Cs. 180 1o 250 20 |29 | 46 | 72 | 115 | 185 | 290 | 460 | 720 | 1150 | 1850

Ilocnedooeamenvnocms évinonnenus paoomel.

1. W3yuuTh TEOpPETHYECKHE NPEANOCHUIKH, TMPUBEACHHBIE B JIAHHOM
METOJIMYECKOM YKa3aHUH.

2. IlomyunTs 3a1aHUE Y MPETIOJABATES.

3. PaccunmtaTh BEIUYUHBI JIOMYCKOB JJISi TMPEMJIOAKEHHBIX JOMYCKOB U
KBaJIUTETOB.

4. CpaBHUTE NOJIyYEHHbIE BEJIMYMHBI C TAOMUYHBIMU (Tab. 1.2).

5. Caenathb BBIBOJIBI O TIPOJICIIAHHOM paboTe.

Konmponwvuwvie éonpocel.

1. Uto Takoe cucrema A0omyckoB M mocanok? C kakol 1enbio Oblia
pa3zpaboTaHa cucTeMa JOMYCKOB U MOCaI0K?

2. Uto Takoe nomyck? Urto Takoe eaumHuna gomycka? CKOIBKO €IWUHUIL
JOIyCKa COAEPKUT JOMYCK Ha pa3mep 1o 11 kBanurery?

3. UT0 Takoe KBaJIUTET?

4, ITo kakoi#t dopmyse (MO eIUHUIIE TOMYCKA) PACCUUTHIBACTCS AOMYCK JJIsI

pa3zmepoB 10 S00 mm?



IIpakTuyeckas padora Ne 2.

Pacuer mapamMeTpoB NMOCaaKH B IJ1aIKOM COeTMHEHUH

Ilenvy pabomer. O3HAKOMHUTBCA C METOAUKOW OMNPENEICHUS OCHOBHBIX
napaMeTpOB Pa3MEPHBIX CBI3EH B MOCAAKaX Pa3IMYHOTO XapakTepa.

Teopemuueckue npeonocwvliKu.

[TonoxxeHne NOomycKa OTHOCHUTENIBHO HYJIEBOW JIMHUU ONPEAEISIETCS OCHOBHBIM
OTKJIOHEHHEM — OJIHUM M3 JBYX MpPEACIbHBIX OTKJIOHEHUH, OMMKallllMM K HYJIEBON
JUHUM, U 0003HaYaeTcsi OAHOM M3 OYKB (WJIM UX COYETAHU) JIATUHCKOTO ajdaBuUTa.
Taxum obpa3zom, moJsie gormycka 0003Ha4YaeTcs coueTaHUeM OYKBBI, YKa3bIBAIOIIEH Ha
MOJIOKEHUE JOMYCKa OTHOCHTEJIbHO HYJIEBOW JIMHHM, C LHU(PPOMN, yKa3bpIBaIOIEH Ha
CTENEHb TOYHOCTH — BEJIMUMHY JIONyCKa (KBaJIUTET TOUHOCTH). HoMUHaNIBHBIN pa3mep
OTBEPCTUSl U Bajla, COCTABIAIOIIMX COCAUHEHHME SBIAETCA 00wuM U Ha3bIBACTCS
HOMUHAJIBHBIM pa3MepoM Tmocaaku. CucrteMa o0pa3oBaHUs TOCAJOK M BHUJIOB
COTIPSKEHMI MpeycMaTpuBaeT nocaaku B cucreMe orsepetusi (CA) u B cucteMe Baja
(CB). Ilocanku B cucteMe OTBEPCTUS — ATO MOCAJKH, B KOTOPBIX Pa3jINYHbIE 3a30Pbl
Y HaTATYW MOJY4YaroTCs COEAUHEHUEM PA3JINYHBIX BAJIOB C OCHOBHBIM OTBEpCTHEM. JliIst
BCEX IOCAJOK B CHCTEME OTBEpCTUSl HUXKHee OTKIOHeHHue oTBepctus El = 0, 1. e.
HUKHSIA TPaHUIlA MOJsl JOIyCKa OCHOBHOT'O OTBEPCTHS, BCEIr/la COBMAIAET C HYJIEBOU
nunuen. ITocanku B cucrteMe Bajla — 3TO MOCAAKH, B KOTOPBIX PAa3JIMYHbBIE 3a30pbI U
HATATH TIOJyYalOTCSl COCIMHEHUEM Pa3IMYHBbIX OTBEPCTUNA C OCHOBHBIM BasioM. Jlist
BCEX IMOCAJ0K B CHCTEME Baja BEpPXHEE OTKJIOHEHUWE OCHOBHOro Baja €S = 0, T. e.
BEPXHSS T'PAaHULA MOJIsI JOIyCKa Baja BCErJa COBNAJaeT ¢ HyjeBou nuHueu. [lome
JIOIyCKa OCHOBHOT'O OTBEPCTHSI OTKJIAbIBAIOT BBEPX, MOJIE IOMyCKAa OCHOBHOTO BaJa -
BHU3 OT HYJEBOM JMHMM, T. €. B Marepuan jaeranu. [lpumep rpaduueckoro

M300paKeHMsI TIOJIEH TOMyCKOB MOCAIKU IPUBEICH Ha puc. 2.1.
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Puc. 2.1. Ilpumep rpadudeckoro n300pa>keHHsI CXEMbI PACTIOJIOKEHHUS MOoJIeH

AOITYCKOB ITOCAJIKU C TapaHTHPOBAHHBIM 3a30pOM

[IpeamouyTuTenbHble TMOJMS  JOMYCKOB M TOCAMOK MPEACTABISIOT  COOOM
COBOKYITHOCTHh OTOOPAaHHBIX M3 YKCJIa HAan00JIee 4acTO MPUMEHIEMBIX B POU3BOICTBE
U3JIeNUi TOJeH JIOMYyCKOB M COCTAaBJSIEMBIX M3 HMX YHCIa TOCAJ0K WIH BHJIOB
COTIPSDKEHUN. DTH MOJIS JOMYCKOB M IMMOCATOK COCTABIISIIOT PSAABI MTPEATIOYTUTEIHHBIX U
PEKOMEHTyEMBIX U JOJDKHBI B IIEPBYIO OYEPE/Ib UCIIOIB30BATHCS MIPH MPOSKTUPOBAHUHT
W3IEIUN.

B 3aBHCHMOCTH OT B3aMMHOTO PAaCIOJIOKEHHUS TOJEH IOMYCKOB OTBEPCTHS H
Bajla Pas3NMYaroT IMOCAJKUA TpPeX THUIOB: C 3a30pOM, C HATITOM U MepexojHbie. B
mocajkax C 3a30pOM HAWMMEHBIIMK TIPEACIbHBI pa3Mep OTBEpPCTHS OOJbIIe
HauOOJIBIIIEr0 MPEAECTHFHOTO pa3Mepa Bajla WM paBeH eMy. B mocamkax ¢ HaTsIrom
HAaMMEHBIIIUN TPECTbHBIA pa3Mep COSAUHSIEMOTo Bajia OyneT 0oJiblile HauOOJIbIIIETO
MPEEIbHOTO pa3Mepa OTBepCcTHsA. B mepexomaHoll mnocagke C pa3HOW CTENEHbBIO
BEPOSITHOCTH BO3MOXKHO (OpPMHUPOBAHUE Kak 3a30pa, Tak W HaTsara. B Tabm. 2.1
MPUBECHBI MPUMEPHI PA3IMYHBIX MOCAI0K, YKa3aHbl (hOPMYJIBI JIJIsl pacdeTa 3a30pOB U
HATATOB B coeuHeHuAX u pomyckoB mocanok TS, TN, TN(S)). ITpu pacuere u BoiOOpe
MOCaJI0K KOHCTPYKTOpAa MOTYT HWHTEPECOBAaTh HE TOJBKO MPEICIbHBIC 3a30phl U
HATATH, HO W CpeaHUE, OOBIYHO HAMOOJee BEPOSTHBIC, 3a30pbl U HATATH: CPEIHHMA

3a30p: SC=(SmaxtSmin)/2, cpeaunit HATAT: Nc=(NmaxtNmin)/2.

Ta6nuna 2.1 [Ipumeps! mocaaox



Omeepcmue

0021 Bepxuee otxnonenue: ES =+0,021 mm
§ 2 + H7 Hwuxnee otkinonenue: EI=0
ST I Homyck: T=ES-EI=+0,021-0=0,021 mm
N N
goY AN
Ban
S Bepxuee otknonenue: €5=-0,007 mm
SESY ¥
ET o= -0007 Hwxnee otkinonenue: €i=-0,020 mm
Q RS 6
o N 0020 Hormyck:

Td=es-ei=-0,007-(-0,020)=0,013 mm

Ilocaoka c 3a30pom

[TapameTpsl oTBEpCTHS:

é % ES=+0,021 mm,
' | El=0, TD=0,021 MM

4§ | [lapamerpsl Bana:
J

%
=041
)

es=-0,007 mm,
ei=-0,020 mm, Td=0,013 MM

Simax
=
v/

HaubGonpmmii 1 HauMeHbIINH 32306l
Smax=ES-ei=+0,021-(-0,020)=0,041mm
Smin=El-es=0-(-0,007)=0,007 mm
Cpennuii 3a30p:

Sc=(Smax+Smin)/2=
=(0,041+0,007)/2=0,024 mMm

Honyck nmocanku:

TS=Smax-Smin=
=(ES-¢ei)-(El-es)=TD+Td=0,034 mm

Ilocaoka c namsazom

0048

z HapaMeTpLI OTBCPCTHS:
S

0021 0035 | ES=+0,021 MM,

H7

s6

H7 EI=0, TD=0,021 mm

+

%)

Nmin=0 07

[Tapamerpsl Bana:

|
Q

928

0048

es=+0,048mm,

Nmax:

ei=+0,035 MM, Td=13 MM

HauOoJpmmii 1 HauMEHBIIUNA HATATH:
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Nmax=es-El=+0,048-0=0,048 mm
Nmin=ei-ES=+0,035-0,021=0,014 mm
Cpenuuit HaTAT:
Nc=(Nmax+Nmin)/2=
=(0,048+0,014)/2=0,031 mm

HOHYCK IIoCadKu:
TN=Nmax-Nmin=(es-El)-(ei-
ES)=TD+Td=0,034Mm

Ilocaoka nepexoonasn

AN
=0006

Smax=0

+0028

H7
n6

Nmax:

(0028

828
|
%
E

+ H7 y 0015

[TapameTpsl oTBEpCTHS:

ES=+0,021 mm,

EI=0, TD=0,021 MM

[Tapamerpsl Bana:

es=+0,028 mm,

ei=+0,015 mm, Td=0,013 mm
HaunbGonpmmii 1 HanMEeHbIINN HATSITHU:
Nmax=es-El1=+0,028-0=0,028 mm
Nmin=ei-ES=+0,015-0,021=-0,006 mm
Smax=-Nmin=ES- €i=0,006 mm
Cpennnii HAaTsr/3a30p:
N(S)c=(Nmax+Nmin)/2=
=(0,028+(-0,006)/2=0,0105 mm
Honyck nmocanku:
TN=Nmax-Nmin=es-El-ei+ES=
=TD+Td=0,034mMm

Ocobdennocmu nocadok c 3azopom. llocagku npeaHa3HAYEHBI ISl OJIBH>KHBIX

COHpH)KCHI/If/'I, HanmpuMmep, 1A DOAIUITHUKOB CKOJBKCHUSA, 4 TAKXKC OJI1 HCIIOABUKHBIX

CONPSKCHUM, HAIIpUMED, JIJIs1 00ecIeueHHsT OeCIpesITCTBEHHON COOPKHU JeTaJIeH, YTO

0COOEHHO Ba)KHO MPHU aBTOMATHU3aIMU COOpOYHBIX onepaiuil. [Tocaaku npuMeHstoTcs

KaK B TOYHBIX, TAK U B TpyObIX KBaymTeTax. Ha puc. 2.1a mpuBeneHa B COKpalieHun

cxXeMa pPacCIoJOKCHUA noJjeu JOITYCKOB IMOCAI0K C 3a30pOM B CUCTCMC OTBCPCTHUA IJIA

pa3zmMepoB 110 500 mm.
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Ocobennocmu  nepexoonvix nocadox. lIlocanku npeaHa3HAYEHbl A
HEMOJBM)XHBIX, HO PAa3bEMHBIX COCJAMHEHHMM, TaK Kak 00ecneuyuBaroT JOCTAaTOYHO
JIETKYI0 COOpKY M pa300pKy coeauHeHWs. B compspkeHWHM MOTYT MOMydaThes Kak
3a30pbl, TaK M HATATH, MOATOMY OHHM TPEOYIOT, KaK NPaBWJIO, JOMOJIHHUTEILHOTO
KpEIUICHUSI COEIUHSEMBbIX JeTaled IIMoHKaMu, Imrtadramu, OoaTamMu U T.IL
Hcnonb3yroTcs Kak LEHTPUPYIOIMKE MNocaakd. [IpUMEHSIOTCS TOJBKO B TOYHBIX
KBauTeTax — ¢ 4-ro mo 8-i. Ha puc. 2.26 mpuBejeHa B COKpAIEHUU CXEMa
PaCIIOJIOKEHUST TOJIEH JOMYCKOB MEPEXOAHBIX MOCAJOK B CHCTEME OTBEPCTUS IS
pasmepoB 10 500 Mm. Pacuerbl mepexOAHBIX MOCAAOK BBIMOJHSIOTCA PEAKO U B
OCHOBHOM KaK ITPOBEPOYHBIC U MOTYT BKJIIOUATh:

e  pacyeT BEpOSITHOCTH IMOJIYUYEHHUS 3a30POB U HATSTOB B COCAMHECHUN,

e  pacueT HauOOJBIIEro 3a30pa MO HM3BECTHOMY MPENEIHHO IOMYyCTUMOMY
AKCIIEHTPUCUTETY COCAUHSAEMBIX ACTANCH;

e  pacyeT MPOYHOCTU COMNPATAEMBIX JeTajel OT ACHUCTBUS CUJ, BOSHUKAIOIINX
npu cOopKe (TOITBKO ISl TOHKOCTEHHBIX BTYJIOK).

Ocooennocmu nocadok c¢ Hamazom. llocagkun npegHAa3HAYEHBI JIA
HETMOJABMKHBIX W HEPAa3beMHBIX coeArHEeHU. OTHOCHUTENbHAsT HEMOABIKHOCTh
JeTaneil o0ecreynBaeTcss CUJIaMUd TPEHUS, BO3HHUKAIOIMIUMHU HAa KOHTAKTHUPYHOIIMX
MMOBEPXHOCTSAX BCJEACTBUE WX YIpyroh aedopmanuu, CO3laBaeMON HATATOM MU
coopke coenuuenus. [locagku UCTONB3YIOTCS JUIsl TIEpEeIadu KPYTSAIIUX MOMEHTOB U
OCEBbIX CWJI 0€3 JOMOJHUTEIBHOrO KpEIJIeHWs, a WHOrJga JUIsl CO3JaHus
MpEeBAPUTENILHO HAMPSHKEHHOTO COCTOSIHUS y compsiraeMbix Aetaneil. [IpuMensitores
TOJIKO B TOYHBIX KBaiuTeTax. Ha puc. 2.2,B mpuBeneHa B COKpAIICHUU CXeMa
PACIIOJIOKEHUST TOJIeH JOMYCKOB IMOCaJ0K C HATATOM B CHUCTEME OTBEPCTHS IS

pazmepoB 10 500 MM.
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Puc. 2.2. Cxema pacnonoxeHus Mojeil 10mycKoB MOCaloK B CHCTEME OTBEPCTHUS

115t pazMepoB 110 S00 mm

Ilpasuna oopazosanusn nocadox. MoxHO IPUMEHSTH JIFOOOE CoUeTaHUE TOJIeH

AOITYCKOB, YCTAHOBJICHHBIX CTaHAAPTOM. HOC&I[KI/I 3a PCAKUM HCKIIIOYCHUCM JOJIDKHBI

Ha3HA4YaThCs JIMOO B CUCTEME OTBCPCTHA, 1100 B CHCTEME BaJja. HpI/IMeHCHI/Ie CHCTCMbI

OTBCPCTHA HpGI[l'[O‘ITPITGJIBHCﬁ. CJ'IGI[yeT OoTAaBaTh HNPEAIIOYTCHUC PEKOMCHAYCMbIM
13




MocajKam, Ipu 3TOM B MEPBYIO o4Yepeab — npeanoyturenbubiM. [locaaku ¢ 4-ro no 7-
i KBaJIMTETHl PEKOMEHAYETCS OOpa3oBbIBaTh IYTEM COMNPSIKEHUS OTBEPCTUS Ha
KBaJquTeT rpydee, yeM Baj, TaK KaK OTBEPCTUS] NPU IPOUYUX PABHBIX YCIOBHUSIX
U3TOTABJIMBAIOTCS C OOJIBIIMMU TOTPEIIHOCTSIMU, YE€M Bajibl, MO3TOMY M JIOIMYCK
MOCAJIKH JIETUTCS HE TIOPOBHY, OO0JIbIIIAst YACTh OTIA€TCS OTBEPCTUIO, MEHBIIIAs — Bay.

Hanecenue npedenvnvix omkaonenuit pazmepoe. (CnocoObl HaHECEHUs
NpeneNbHbIX OTKJIOHEHMM JHMHEHHBIX pa3MepoB mpuBeieHbl Ha puc. 2.3. Ilpu
YKa3aHUM TIPEACIbHBIX OTKJIOHEHUM CIIEYET PYKOBOJCTBOBATHCSA CIICAYIOIINMU
MpaBUJIaMH:

o [IpenenbHblE OTKIOHEHUS Pa3MEpPOB CIEAYET YKa3blBaTh HEMOCPEICTBEHHO
MOCJI€ HOMUHAJBHBIX Pa3MepOB.

o [IpenenbHblE OTKIOHEHUS JIMHEWHBIX pPa3MEPOB OTHOCUTEIBHO HHU3KOU
TOYHOCTH JIOIYCKAE€TCS HE YKa3blBaTh HEMOCPEACTBEHHO TMOCIE€ HOMHUHAIBHBIX
pa3MepoB, a OroBapuBaTh OOIICH 3aMUChI0 B TEXHUYECKUX TPEOOBAHMSIX yepTexKa.
Hampumep, H14, h14, = IT14/2, yto o3HayaeT HEyKa3aHHbIE MPECIbHbIC OTKIOHEHUS
OTBEPCTHI NOJKHBI OBbITh BhIMOJHEHBI no H14, BamoB — mo hl4, npoune paszmepsl
JOJDKHBI UMETh CUMMETPUYHBIC OTKIIOHeHUs £ 1T14/2. JlanHas 3amuch 0OTHOBPEMEHHO
yCTaHABJIMBAET MpeEJC/bHbIC OTKIOHEHHUS PaJNYyCOB 3aKpyrieHu#, (Hacok, yrioB ¢
HEYKa3aHHBIMM  JOMyCKaMH. YHWCIOBbIE 3HAYEHUS MPEACIbHBIX  OTKJIOHECHUM
npueneHsl B 'OCT 30893.1-2002.

o [Ipy ykazaHum mnpeAesbHBIX OTKJIOHEHHWH MpEeANOoYTeHUE CIeayeT OTAaBaTh
YCJIOBHOMY OOO3HAYEHUIO TIOJE€H JOMYCKOB JJISI CONPSKEHUW U YUCICHHBIM
3HAQYEHUSIM BEPXHEr0 M HWKHETO OTKIOHEHHS JUIsi OTHENbHBIX TMOBEPXHOCTEH
(HammpuMep, Ha YepTexKax Jaerajen).

o[lpy yKazaHwM TmpeACNbHBIX OTKIOHEHUN O0053aTeNIbHO YKa3bIBaTh WX
YUCJIOBbIE 3HAYEHUS B CIEAYIOIIMX ClIydasxX: MpU HA3HAYCHUU TMPEJIeTbHBIX
OTKJIOHEHUW pa3MepOB, HE BKIIOUCHHBIX B PsJIbIl HOPMAJIbHBIX JIMHEHHBIX pa3MepoOB;
NPy HAa3HAYCHUH TMPECIbHBIX OTKIOHEHWH, YCIOBHBIE OOO3HAYEHHUS KOTOPBHIX HE
npeaycmotrpensl B 'OCT 25347 — 82; npu Ha3HAUYCHWM MPEETbHBIX OTKJIOHCHHM

pasMEpPoOB YCTYIIOB ¢ HCCUMMCTPHUYHBIM ITIOJIEM AO0ITYyCKa
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Puc. 2.3. CnocoObl HaHEeCeHUs pa3MepOB MOCATO0K Ha YepTexkax JeTajei

Ilocnedoseamenvnocms evinonnenus padbomal.

1. Bemmummre u3 yeprexa, BBLAAHHOTO MPENOAABATENIEM, IOCAIKH.

2. Onpenenute BUJ NOCAKHU (C 3a30pOM, C HATATOM, IEPEXOHAs).

3. PaccuuraliTe BCE€ XapaKTEPUCTHKH Baja, OTBEPCTUS U  TOCAIKH,
BOCIIOJIb30BABIINCH TaOIULIEH A U3 IPUIIOKEHUS.

4. TITocTpoiiTe cXeMbl pacIlOIOKEHUS MOJIEH JOIYCKOB B 3aJaHHBIX NIOCA/IKaX.

5. Caenaiite BBIBOJIBI MO MPOJEIaHHOMN padoTe.

Konumponwvnwie eonpocut

1. Uto Takoe mpenenbHOE OTKIOHEHHE? UTO Takoe BepxHee OTKIOHEHHE,
HxKHee oTkIIoHeHne? Kak onu o6o3Havarorca? Kak oTiiMuuTh 0003HAUEHUS IS Bajia
1 OTBEpCTUS?

2. Uto Takoe moJie qomycka?

3. Uro Takoe cucTema Bajia M CUCTeMa OTBEPCTHS?

4. JlaliTe XapaKTEepUCTUKY MOCATOK C 3a30POM, C HATATOM U MEPEXOTHBIX.

5. Ot yero 3aBUCHUT BbIOOpP KBaIuTETa?

6. [IpuBeauTe OCHOBHBIE MTpaBUIIa HA3HAYCHHUSI TOCAIOK.

7. Kakum 00pa3oM HaHOCATCS MapaMeTpbl TOYHOCTH Ha YepTexe?

8. UTo Takoe «IpearnouTUTEIbHBIC TTOCATKI?

15



IIpakTuyeckas padora Ne 3

HopMupoBaHie TOYHOCTH IUMOHOYHBIX COCAMHECHU I

Ilenv padomwvi. O3HAaKOMUTHCA C TPUHIUIAMA HOPMHUPOBAaHHUS TOYHOCTHU
COEIMHEHUH CIIOKHOTO MPOQUIISL.

Teopemuueckue npeonocovliKu.

LlInonounvie coedunenus peHA3HAYEHBI JUIsI COSAMHEHUS C BajlaMu 3y04yaThIX
KOJIEC, IKWUBOB, MAaxOBHKOB, My(pT W Jpyrux AeTajedl W CiIyXaT IJis Tepeaadd
KpyTAIIUX  MOMEHTOB. Haubomee  9acTo  OPUMEHSAIOTCS  COCOUHEHUS  C
MPU3MATUYECKUMU IIMOHKaMU. Marepuan IIMOHKKM - CTallb C BPEMEHHBIM
COIIPOTHUBJIEHUEM pa3pbiBy He MeHee 590 MH/m? (60 Kre/MmP). Pa3mepsl, nomycku,
MOCAJKN U MPEICIbHBIE OTKJIOHEHUS COEAMHEHUW C MPU3MATUYECKHMH IIMOHKAMHU
yctaHoBiieHbl [[OCT 23360-78. OcHOBHbBIE pa3Mephl MIMOHOK U IIMOHOYHBIX Ma30B B

COCIMHEHHIX C MPU3MATHUYECKUMH IIMOHKaMU TpeJCTaBieHbl Ha puc. 3.1 u B Taldm.

3.1, 3.2.
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Puc. 3.1. OcHOBHBIE pa3Mephl IIMOHOK U MIMOHOYHBIX Ma30B B COSAMHEHUSIX C

MMPU3MAaTHYCCKHMH INITOHKAMHA

CranaapToM yCTaHOBJIEHBI TOJIS JOMYCKOB IO IIMPUHE IIMOHKU U IIIMOHOYHBIX
1ma3oB b 171 cBOOOAHOT0, HOPMAIBHOTO U IJIOTHOTO COSAMHEHMMA. I IIUPHHEI 1a30B
BaJla M BTYJKHU JIOMYCKAIOTCS JIOObIE COYETAaHUS YKa3aHHBIX TIOJIEH JOIMYCKOB.
PexoMeHyeMble mocajakyd TpuBeleHbl B TaOim. 3.2 u Ha puc. 3.2. JliMHA IIMOHOK
JoJKHA BRIOMpaThes u3 psaga: 6; 8; 10; 12; 14; 16; 18; 20; 22; 25; 28; 32; 36; 40; 45;

16



50;56; 63; 70; 80; 90; 100; 110; 125; 140; 160; 180; 200; 220. ITpumep NpoOCTaHOBKHU

IMOCAJOK HIITOHOYHOI'O COIIPsAKCHUA ITPUBCICH HA PHUC. 3.3.

Tabnuma 3.1 Pa3mepsl IIMOHOK M MITIOHOYHBIX 11a30B (B COKPAIICHHOM BapHaHTE).

Juamerp Basia d, | HomMuHaIIBHBIN pa3mep MIMOHKHA, MM HomuHaneHBIN pa3smep nasza, MM
MM dacka S ['nyOuna h Paguyc r
oxh max min Ha Bajy t; | Ha BTyJKe tp | max | min
Cs. 12 o 17 5x5 0.40 0.25 3.0 2.3 0.25]0.16
Cg. 17 o 22 6x6 3.5 2.8
Cs. 22 1o 30 7x7 4.0 3.3
Cs. 22 1o 30 8x7 4.0 3.3
Cg. 30 o 38 10x8 0.60 0.40 5.0 3.3 0.40 ] 0.25
Cg. 38 o 44 12x8 5.0 3.3
Cs. 44 no 50 14x9 5.5 3.8
CB. 50 go 58 16x10 6.0 4.3
Cg. 58 10 65 18x 11 7.0 4.4
Cg. 65 110 75 20x12 0.80 0.60 7.5 4.9 0.60 | 0.40
Cs. 75 1o 85 22x14 9.0 5.4
Cs. 85 10 95 25x 14 9.0 5.4
CB.95 1o 110 28x 16 10.0 6.4
Cg. 110 mo 130 32x 18 11.0 7.4
[Tpumeuanus: B 060CHOBaHHBIX ciydasx (IIycTOTEJbIE BaJlbl, Iepeiada MOHMKEHHBIX KPYTSIIUX
MOMEHTOB U T.II.) JOMyCKAETCs MPUMEHSATh MEHBIIHE Pa3Mephl CEUCHHI CTAaHJAPTHBIX IITIOHOK.

Ta6nuna 3.2 [IpenenbHble OTKIOHEHHUS U MOCAIKH IIMOHOYHBIX COCTUHEHUIN

DJIEMEHT COEIMHEHUS

[Tone nomycka pazmepa npu COCTUHEHUU

CBOOOJTHOM | HOPMAQJIBHOM | TUIOTHOM
IIMPUHA [ITTOHKH h9 h9 h9
[IMPUHA [1a3a Ha Bay H9 N9 P9
[IMpUHA 1a3a Ha BTYJIKE D10 Js9 P9
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[nsa eduruyHozso
U cepulHo20
npol3sodcmea

[ns ceputiHozo
U Maccoaoz2o
npou3ssodcmea

[na HanpaenswoLux
LLINOHOK

D10

o

|:] - nosie GoNyeKa Ha WUPUHY LWMOHKL

ooy - mone donycka Ha WUpUHy nasa eana
m - none AoNycka Ha WUPUHY Nasa emynxu

Puc. 3.2 Pekomenyembie mocaaku 1Jis

IITITOHOYHBIX COGI[I/IHGHI/Iﬁ

Ha paGouem

YepTexKe

MPOCTABIIAETCA

8 NIh9

P
W

8 Js9/h9

Puc. 3.3 IIpumep

IIPOCTAHOBKHU ITOCAI0K

IOITOHOYHOI'O COIIPSAKCHUA

OIUH pa3Mep A

Baila g

(MpeAnoYTUTEIbHBIN BapuaHT) U Uil BTydkH d+t, (tadn. 3.3). Ilpumep ycioBHOTO

0003HauYCHHMS IITMOHKU MCoJHeHus 1 (¢ paanycoM 3akpyrieHuit R = b/2) ¢ pasmepamu

b=18 MM, h=11 mm, I=100 mm: IlImorka 18x11x100 TOCT 23360-78.

Tabn. 3.3 [IpenenvHble OTKIIOHEHHS HA TIIyOUHY Ma30B

Bricora mmonku h, Mmm or2106 |or6 1018 | or 18 mo 50
[IpenenbHble OTKIOHEHUS Ha TTyOuHy masa Ha | +0.1 +0.2 +0.3

BaJy t;

[IpenenbHBIE OTKIIOHEHUS Ha TTyOMHY 11aza Bo | 0 0 0

BTYIJIKE t

Hocneooseamenvnocms 6blnOIHEHUA pa60m bl.

1. TlommyunTe UCXOMHBIC JAHHBIC IS BBIMTOJTHEHUS paOOTHI y MperogaBaTes.

2. OHpCIICJII/ITC pasMEpPhbl IIIOHKKW W IIIIOHOYHBIX IMAa30B WM UX OTKJIIOHCHHA U3

tabn. 3.1, 3.3.

3. BBINIOJIHUTE ACKU3BI IOITOHKH, HIIIOHOYHOTIO I1a3a Ha Bally U B OTBCPCTHUHU C

HaHeceHueM pa3mepoB (cMm. puc. 3.1). Chopmupyiite 0003HaUCHHUE IIITTOHKH.
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4. PaccuuTaiilTe W MOCTPOWTE CXEMbl PACHOJOXKEHHUS TOJEH JOMYyCKOB B
COCIIMHEHHMH LINOHKA - BaJl, IIMOHKA - OTBEPCTUE C YKAa3aHHMEM YHUCIIOBBIX 3HAYCHUM
(cM. mpumep Ha puc. 3.4).

5. Cnenaiite BBIBOJBI O MPOJIETAHHOMN padoTe.

Konmponwvusie 6onpocol

1. YTo Takoe MIINOHOYHOE COEANHEHMS ?

2. B kakoMm ciy4yae JONyCKaeTcss IPUMEHATH pa3sMepbl CEYCHUN

CTaHAAPTHBIX IIIIOHOK, MCHBIIIHNC peKOMeHI[OBaHHBIX?

3. VYkaxuTe 1moJie 10MmycKa MUPUHBI ITTOHKH.
4, Kakue Buapl COETMHEHUI UCIIONB3YIOTCS IPU YCTAHOBKE IITMOHKHU ?
5. Pacummdpyiite 0003HaUeHUE MIMOHKHU, IITTOHOYHOT'O COCTUHEHUSI.
i
S S
T &
= ~ =
S N IS]
S g =
S
b a0 >
P9 [N
! 1.
-0057 ] \

Puc. 3.4 XapakTepuCTHKH MITOHOYHOTO COSAUHEHHUS (IPUMED)
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IIpakTnyeckas padora Ne 4
HopMupoBaHue TOYHOCTH HIJIMIEBBIX COCAMHECHU I

Ilenv pabdomwvi. O3HAKOMUTHCS C TMPUHIIMIAMHU HOPMHUPOBAHHS TOYHOCTHU
[UIMLEBBIX COCTMHEHUIA.

Teopemuueckue npeonocwvliKu.

[[InuiieBble COETMHEHUS B OCHOBHOM MpEIHA3HAYEHBI U1 Mepeaul KPYTSIINX
MOMEHTOB B COCJAMHEHHSX IIKMBOB, My(T, 3yOuUaThIX KOJIEC U JPYruxX JeTajied ¢
BaJlaMi. B OTiAMYME OT IIMOHOYHBIX COCAWHEHWH, IUIMIIEBBIE COCAMHEHUS, KPOME
nepesayu KpyTsIIMX MOMEHTOB, OCYILIECTBIISIIOT €II€ U EHTPUPOBAHUE COMPSTAEMbBIX
neraneil. B 3aBucumocTu OT mpoduis 3yObeB NUIUIEBBIE COCIUHEHUS JACNAT Ha
COCMHEHUS C MPSMOOOYHBIM, PBOJIbBEHTHBIM M TPEYTrOJbHBIM MpoduiieM 3yObeB.
Coedunenus wnuyegvle npsmobounvle. lllnuneBble COCTUHEHHS € TPAMOOOYHBIM
npoduiieM 3yObeB MPUMEHSIOTCS ISl TIOJIBMXKHBIX U HEMOJIBIXKHBIX coequHeHui. [lo
I'OCT 1139-80 B 3aBUCHMOCTH OT MEPEAABAEMOIO KPYTAIIETO0 MOMEHTA YCTAHOBJIICHO
TPU THUIIA COEOUHEHHM — JIETKOM, cpeaHed u Tsxeno cepur. K OCHOBHBIM
napamMeTpaM IUIMLEBBIX NPSIMOOOYHBIX COEAMHEHHM OTHOCAT D — HapyX HBIH
auametp; d — BHyTpeHHU# quametp; b — mmpuna 3yoa (puc. 4.1).

B numuneBsIx cCOeNMHEHHSIX C MPSIMOOOYHBIM MpoduaeM 3y0a MPUMEHSIOT TPH
croco6a OTHOCHUTEJILHOTO LIEHTPUPOBAHMS BaJla U BTYJIKU: IO HAPYKHOMY JTHAMETPY
D; mo BHyTpeHHemy auameTrpy d; mo OOKOBBIM cTOpoHaMm 3yObeB b. IleHTpupoBanue
no D npumeHsiercst B MOABMIKHBIX U HEMOJBHKHBIX COCIMHEHUSX U PEKOMEHIYETCS
MPU TOBBIIICHHBIX TPEOOBAHUSIX K COOCHOCTH DJIEMEHTOB COEIUHEHMUs, KOorjaa
TBEPJOCTh BTYJIKM HE CIWIIKOM BBICOKA U JOIMYyCKaeT 0OpabOTKy YHCTOBOU
MPOTSDKKOM, a Ball oOpabatkiBaeTcsi (pe3epoBaHUEM U NUTU(QYETCS MO HapyKHOMY
muametpy D. IlentpupoBanue 1o d SBISETCS HaUMEHEE SKOHOMHUYHBIM U
MIPUMEHSIETCA B TE€X K€ CIydasiX, YTO M LEHTpUpoBaHWE 1o D, HO mpu TBEpAOCTH
BTYJIKM, HE IO3BOJISIONICH oOpabaTeiBaTh €€ mpoTsbkkou. LlenTpupoBanue mo b
UCIIOJIB3YIOT, KOTJ]a He TPeOyeTCs BHICOKOW TOYHOCTH IEHTPUPOBAHUS, TIPH Tepeaayde
3HAYUTENBHBIX KPYTALIMX MOMEHTOB. HOMHUHa/IbHBIE pa3Mepbl OCHOBHBIX MapaMeETPOB
U YUCIO 3yObEeB MUIUIEBBIX COEAMHEHHH OOIEero Ha3HAuYeHUs C MPAMOOOYHBIM

npoduem 3yObeB, NapauIeTIbHbIX OCH COSTUHEHMS, TPUBEACHHI B Ta0. 4.1.
20
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Puc. 4.1. ITapameTpsl LIITMLIEBOrO OTBEPCTHUS U LIJIULEBOTO Baja.

Tabnuua 4.1 OcHOBHBIE pa3Mepbl UIUILIOB HA BaJlaX U B OTBEPCTUSX (B COKPAILIEHUH)

zxXdxD xb, MM, re z - uuciio dl, mm a, MM C, MM r, MM,
3yObeB HE MCHEe He Ooitee
JeTKas cepusi
6X23x26X%X6 22.1 3.54 0.3 0.2
6x26x30x6 24.6 3.85 0.3 0.2
6x28x32x7 26.7 4.03 0.3 0.2
8x32x36x6 30.4 2.71 0.4 0.3
8x36x40x7 34.5 3.46 04 0.3
8x42x46x8 40.4 5.03 04 0.3
8x46x50x9 44.6 5.75 0.4 0.3
8 x52x58x10 49.7 4.89 0.5 0.5
8 x 56 x 62 x 10 53.6 6.38 0.5 0.5
zxXdxD xb, MM, rae z - yuciio dl, mm a, MM C, MM r, MM,
3yObeB HE MEHEe He Oonee

CpelHssl cepus

21



6x11x14x3 9.9 - 0.3 0.2

6Xx13x16x3.5 12.0 - 0.3 0.2
6x16x20x4 14.5 - 0.3 0.2
6x18x22x5 16.7 - 0.3 0.2
6Xx21x25x5 19.5 1.95 0.3 0.2
6x23x28%x6 21.3 1.34 0.3 0.2
6XxX26x32x6 23.4 1.65 0.4 0.3
6Xx28x34x7 25.9 1.70 0.4 0.3
8x32x38x6 29.4 - 0.4 0.3
8x36x42x7 335 1.02 0.4 0.3
8x42x48x8 39.5 2.57 0.4 0.3
8x46x54x9 42.7 - 0.5 0.5
8 x52 x 60 x 10 48.7 2.44 0.5 0.5
TsKCIIasa CCpUsl
10x 16 x20x 2.5 14.1 - 0.3 0.2
10x 18 x23x3 15.6 - 0.3 0.2
10x21x26x3 18.5 - 0.3 0.2
10x23x29x4 20.3 - 0.3 0.2
10x26x32x4 23.0 - 0.4 0.3
10x28x35x4 24.2 - 0.4 0.3
10x32x40x5 28.0 - 0.4 0.3
10x 36 x45x%x5 31.3 - 0.4 0.3
10x 42 x52x6 36.9 - 0.4 0.3
10 x 46 x 56 x 7 40.9 - 0.5 0.5

HpI/IMC‘{aHI/I}IZ pa3Mep «a» JaH MJI1 BAJIOB IIPU HAPE3aHUU NUJIMICB METOIOM O6KaTLIBaHI/I$I; npu

HOCHTPHUPOBAHUU 11O BHYTPCHHCMY IUAMCTPY BaJIbl U3IrOTABJIUBAIOTCA B UCIIOJIHCHUN lu 3, npu

[EHTPUPOBAHKH 110 HAPY)KHOMY TMaMETPy U OOKOBBIM CTOPOHAM - B UCIIOJIHCHHH 2.

Ilocaoku winuuesvix coeOuHeHuil ¢ nPAMOo004HbIM npoghuiem 3yba. 1lo
I'OCT 1139-80 ycTaHOBIEHBI JONYCKM M TIOCAJKW IUIWILEBBIX COEAUHEHUN C
npsIMOOOYHBIM MpoQuIIeM 3yda JIJIsl pa3InYHbIX CIIOCOOOB IIEHTpUpoBaHus. B Tabnuiie
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4.2 mpuBeleHbl NMPEANOUYTUTENIbHbIE MOCAJKHU; HO JOIMYCKAIOTCS W JIPYrue MOCAIKU
(em. TOCT 1139-80). Momycku CHMMETPUYHOCTH OOKOBBIX CTOPOH IUIMIIEB B
TMaMETPAIbHOM BBIPAKEHUU IO OTHOIICHUIO K OCH CUMMETPUM LEHTPUPYIOIIETO
aleMeHTa TnpuBefeHbl B Tabnuie 4.3. YcnoBHble 0003HAYEHHS IILIUIEBBIX

npsiMOOOYHBIX COECIMHEHUI MTPUBEJEHBI HA pUC. 4.2.

Ta6nuna 4.2 [IpeanodTuTeabHble TOCAAKU

LCHTPUPYIOLIHIA | IIeHTpupoBanue mo d [EHTpHUpOBaHue 1mo D LEHTPUPOBAHUE 10 b

3JICMEHT

MOCaaKu no |mod mob mo D o d mo b nmo |mod mob

D D

MOJIBUKHOE - H7/ {7 | F8/f7 H7/f7 H12/all | D9/h9 | - H12/all| F8/f8

COCIMHEHHUE H7/ g7 | F8/f8 H7/g6 F8/f8 D9/e8
H8/e8 | D9/h9 | H8/e8 F8/f7 D9/f8

HCTOJBIKHOE | - H7/js6 | F8/f7 H7/js6 | H12/al | F8/js7 | - H12/all| F8/js7

COC/IMHCHUE H7/n6 | F8/f8 H7/js7 |1 D9/h9 D9/js7

F8/js7 | H7/n6 D9/k7 D9/ k7

Tabmuma 4.3 Jlomyck CHUMMETPUYHOCTH OOKOBBIX CTOPOH IUIMIIEB K OCH

CUMMCTPHHU OCHTPUPYIOLICTO 3JICMCHTA

b, MM 2.5;3 35;4;5;6 [7;8;9;10 | 12;14;16;18
JIOITYCK CHMMETPHUYHOCTH, MM 0.01 0.012 0.015 0.18

D b
D-6x28%x32 =— X ?ﬂ

T

Uenmpupyrowiuld  MNocadka Mocadka
anemMeHm mo D o b

Puc.4.2. YcnoBHble 0003HaUEHUS MUTUIEBBIX TPAMOOOYHBIX COEAMHEHUH.
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[Ipumep  oOO3HaueHHs  TOABMYKHOTO  HUIMIEBOTO  COEOUHEHHS
HeHTpupoBanreM 1o D:
o aist coequaenus: D - 8 X 36 x 40 H7/f7 x 7 F8/f7
) Ut oTBepCTHs 3Toro coenuuenus: D — 8 X 36 X 40 H7 x 7 F8
. st Bana: D —8x36 x40 f7 x7 7
[Tpumepsl  00O3HAUEHWS  MOABMKHOTO  IUIMIIEBOTO  COCIUHEHUS
HeHTpUpoBaHueM 10 d:
o st coequaeHust: d - 8 X 36 H7/f7 x40 H12/a11x7 D9/h9
) I OTBepCeTus 3Toro coequneHus: d — 8 x 36 H7 x 40 H12 x 7 D9
° g Basta: d —8 X 36 f7 x 40 a1l x 7 h9
[Ipumepsl  00O3HAYEHUS  MOJBIKHOTO  IIIUIEBOTO  COCTUHEHUS
HEHTPUPOBAHHUEM TIO D:
° i coequHenus: b - 8 X 36 X 40 H12/al1l x 7 D9/f8
) JUTS OTBEPCTHS ATOro coenuuenus: b — 8 x 36 x 40 H12 x 7 D9

. it Bana: b — 8 x 36x 40all x 718
Smin=0026

e
<
9 ] kN
s B =
? 8 S
% =laoB 4]
§/77L7X=0,06/3 X R E *

A

=0025

Simin:

N
, X
/ //V 2 X
\ Lt,_‘,,\{?;gzgg@{q;ﬁ/f TS 7 - .\‘

\ -e-
2 g
\\
\
\

Puc. 4.3. Cxema pacnosoxXeHus MOJei T0MyCKOB B NIUINLIEBOM COEIUHEHUHN

Ilocneooseamenvrocmsb 6blNOIHEHUA paﬁom bl.
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1. U3yunTh  TEOpETHYECKHWE TMPEANOCHUIKH, TPUBEICHHBIE B  JTaHHOM
METOJIMYECKOM YKa3aHUHU.

2. [TonyuuTe 3amanue y mpenoaaBaTes.

3. Onpenenute OCHOBHBbIE MapameTphbl HMUIMIIEBOTO COequHEHus u3 Taodn. 4.1,
4.2.

4. PaccuMTaiiTe M TMOCTPOWTE CXEMbI pACIOJOKEHUA TMOJEH JOIMYyCKOB B
nuiMieBoM coeauHeHuu (puc. 4.3). Hanecure Ha 3CKHM3 JIONMYCK CHMMETPUYHOCTHU
OOKOBBIX CTOPOH IUIUIIEB.

5. ChopmupyiiTe 0003HAUEHHE IITUIEBOTO COCTUHEHUS.

Konmponwvnwie éonpocot

1. Yrto Takoe HUIHILIEBOE COSNUHEHUE?

2. Kakue BUJbI NUTHIEBBIX COSAMHEHUMN UCTIOIB3YIOTCS B MAIIIMHOCTPOCHUH?

3. Ilepeuncnure u KpaTKO OXapaKTepU3YHTE CIOCOOBI OTHOCHUTEIBHOTO
LIEHTPUPOBAHUS Bajla U BTYJIKU B IIUIUIIEBOM COCAUHEHUU.

4. Hazosure tunsl numuneBbix coeaudaennii mo 'OCT 1139-80.

5. Ilepeuucnure  OCHOBHBIE  MMapaMeTpbl  LUIUIEBBIX  MPSIMOOOYHBIX
COEIMHECHUM.

6. B kakux ciydasx npuMmeHsercs nerarpupoanue no D? mo d? mo b?
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IIpakTH4yeckas padora Ne 5

HopmupoBanue TOUHOCTH Pe3b0OBBIX COeIUHEHUM

Ilenv pabomwr. O3HAKOMUTHCS C TPUHIMIIAMU HOPMHUPOBAHUS MapaMeTpOB
TOYHOCTHU PE3bOOBBIX COCTMHEHHM.

Teopemuueckue npeonocwliKu.

MeTtpudeckasi IWIMHIPUYECKas pe3b0a MPUMEHSIETCS B OCHOBHOM B KayeCTBE
KPETIe)KHON M pa3fenseTcss Ha pe3b0y ¢ KPYMHBIM IIaroM auameTrpom 1...64 MM u
pe3b0y ¢ MenkuM maroM guaMerpom 1...600 mm. [lpu paBHBIX HapyXHBIX JUaMeTpax
METPUYECKHE pPe3bObl C MEJIKUM IIAaroM OTJIMYAKOTCS OT Pe3b0 C KPYMHBIM IIAaroM
MEHbIIEN BBICOTOM MPO(UIISL U MEHBIINM YIJIOM NoabeMa pe3bObl. [loaTomMy pe3nObl ¢
MEJKUM IIaroM pPEKOMEHAYETCS MPUMEHSTh MpU Majod JJIMHE CBUHYMBAHMS, Ha
TOHKOCTEHHBIX JETaJX, a TAKXKE MPU NEPEMEHHON Harpy3ke, TOIYKax U BHOpaIUsX.
Pe3b0bI ¢ KpyMHBIM IaroM PEKOMEHIYeTCs PUMEHSATD AJI COCTUHEHUS JeTane, He
MIOJIBEPIalOIIMXCsl TAKUM Harpys3kaM, Tak KaKk OHH MEHEe HaJIeXKHbl IPU MEPEMEHHON
Harpy3ke W BuUOpanusax U Ooyee CKIOHHBI K CaMOOTBHMHYMBaHUIO. K OCHOBHBIM
napamMeTpam [UJIHHIPHYCCKUX METPUIECKUX pe3bd oTHOocsATCs (puc. 5.1):

» d2 (D2) — cpegnuii quaMerp pe3pObl COOTBETCTBEHHO 00JITA U TalKH;

* d (D) — HapyXHBIIl TUaMETp pe3bObl COOTBETCTBECHHO 00JITA U TalKH;

* dl (D1) — BHyTpeHHHMI THaMeTp pe3b0bl COOTBETCTBEHHO 0O0JITA M TalKU;

* P — mar pe3b0si;

* 0. — yroJ npodusst pe3bObl, AJIsI METPUYECKUX Pe3bl o = 60°.

/P [auka §
Q
IR
A / j \\8
27 VAR | BRE
\/ ” V \\ S

/2 bomm )
e L - S 4 1

Puc. 5.1 OcHoBHBIE TapaMeTPhl MWJIMHIPUICCKUX METPUUECKHUX PE3b0

Tabnuma 5.1. 3HaueHuss OCHOBHBIX mapaMeTpoB MeTpuueckux pe3nd mo 'OCT 9150-

81 (B cokparieHun)
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mrar HapyKHBIN auametp d cpeauuii quametp d2, D2, mm | BHyTpennuii muamerp d1, D1,

pe3bObI JUTsL pe3b0 MM

P,MM | c KpymHBIM | € METKUM

IaroM, MM | IIaroM, MM

1 6 8 10 5,350 7,350 9,350 4,917 6,917 8,917

1,25 8 10 7,188 9,188 6,647 8,647

1,5 10 12 14 16 |9,026 11,026 13,026 8,386 10,386 12,386

15,026 14,386

1,75 12 10,863 10,106

2 14 16 18 20 22 | 12,701 14,701 16,701 11,835 13,835 15,835
24 18,701 20,701 22,701 17,835 19,835 21,835

2,5 18 20 22 16,376 18,376 20,376 15,294 17,294 19,274

3 24 27 30 36 42 | 22,051 25,051 28,051 20,752 23,752 26,752
48 56 64 | 34,051 40,051 46,051 32,752 38,752 42,752
72 80 54,051 62,051 70,051 52,752 60,752 68,752

78,051 76,752

3,5 30 33 27,727 30,727 26,211 29,211

4 36 64 72 80 | 33,402 61,402 69,402 31,670 59,670 67,670
90 77,402 87,402 75,670 85,670

45 42 39,077 37,129

5 48 44,752 42,587

Pe3pObl MpHU CBUHYMBAHUM KOHTAaKTUPYIOT TOJBKO OOKOBBIMH CTOPOHAMH
npoduis, MOITOMY TOJBKO CpPEIHUN JHUaMeTp, Imar u yroa nupoduis pe3nObl
OMPENENSIOT XapaKTep COMNpsbKeHUs B pe3pOe. s KoMmmeHcalMy HaKOIUIEHHON
NOTPEIIHOCTH 1Illara W TMOTPEIIHOCTH YIyla NpopuiIs MPOU3BOASAT CMEIICHHE
JNEHUCTBUTEILHOTO CPEIHEro auameTpa pe3bObl. BcenencTBue B3auMOCBS3H MEXKIY
OTKJIOHEHUSMH 111ara, yrijia npo¢uis 1 COOCTBEHHO CPEIHETO TUaMEeTpa, A0MyCKaeMble
OTKJIOHEHUs ITUX IapaMETPOB PA3LAEIbHO HE HOPMHUPYIOT. Y CTaHABJIMBAIOT TOJIBKO
CyMMapHbId JIOMYCK Ha CpeIHUN auaMmerp OoJiTa M TaillKu, KOTOPBIA BKIIIOYAET
JOIyCKAaeMble OTKJIOHEHHUS COOCTBEHHO CpEIHEro AuaMerpa M JuameTpaibHbIe
KOMIIEHCAIIK TIOTPELIHOCTH 1ara u yria npoduii. Kpome toro, 3agaercst 10myck Ha

HapYXHBIM AuameTp OonTa W BHYTPEHHUHM AMAMETP Yy TaiKu, T.€. Ha JUAMETPHI,
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KOTOpbIe (DOPMUPYIOTCS TIEpENl HApE3aHWEeM pPe3bObl W MPU HU3MEPEHUH TOTOBBIX
u3nenuii Hambosnee AocTynHbl. [lonst JOMYCKOB OCHOBHOTO OTOOpa METpUYECKOM
pe3pObl st mocaaok ¢ 3azopom Hopmupyiotcs mo ['OCT 16093-81. IMudpsr
0003HAYalOT CTENeHb TOYHOCTH, a OYKBBl - OCHOBHO€ OTKJIOHEHUE. J[nuHa
CBUHYUBAHUSA B CWIY KOHCTPYKTHUBHBIX OCOOEHHOCTEH pPEe3b0OBBIX COEAUHEHUN
OKa3bIBACT BIMSHUE HA KAYECTBO M XapaKTep COMPSHKCHUS. Y CTAHOBJIEHO TPU TPYIIIIBI
JUIMH CBUHYHBAHMS: S — KOPOTKHE: C IIMHON CBHHUMBaHWs MeHee 2.24xPxd®?; N —
HOpPMAJIBHbIC: C UIMHON cBUHUMBaHKS He MeHee 2.24xPxd’? u me Gomee 66.7xPxd*%; L
— JUIMHHBIE: C JUIMHOW CBUHYMBAHHUS OoJiee 6.7xPxd*2. Toumble 3HAYCHHS JIJINH
ceuHuuBanus ycranoniaeHsl ['OCT 16093-81.

Kiacc TouHOCTM - TIOHSATHE YCIOBHOE (HA dYepTekax YKa3bIBAIOT IOJIS
JIOITYCKOB), U €TI0 UCIIONB3YIOT JJIS CPABHUTEILHON OIICHKU TOUHOCTH Pe3b0bl. T0uHbll
K1acc peKOMEHJIYEeTCs I OTBETCTBEHHBIX Pe3b0OBBIX coequHeHul. CpedHutl Knacc -
Ui pe3bd oOliero HazHaueHus. [ pyowiii knacc - g pe3b0, Hape3aeMbIX Ha
ropsiYEKaTaHbIX 3aroTOBKAX, B JUIMHHBIX TIYyXUX OTBEpPCTUSX U T.N. COOTHOIICHHE

KJIACCOB TOYHOCTH U JIOMYCKOB MPECTAaBICHBI B Ta0I. 5.2.

Ta6muma 5.2 CooTHOIIEHHE KJIACCOB TOYHOCTH U JIOITYCKOB JIJIsL PA3JIMYHBIX JICTaICH

Jeranb Kuacc [Tone momycka nmpy AJIMHE CBUHYMBAHUS
TOYHOCTH S - KopoTKast N - HopmanbHas L - nnunHas
Hapyxnas TounsIi - 4h 49 -
pe3bba (6ont) | CpenHwmii 5h6h 5g6g 6h 6g 6f 6e 6d 7969
['pyObrit - 89 -
Buyrpennss Tounsiit 4H 4H5H 5H 6H
pe3b0a (raiika) | CpemHuii 5H 6H 6G H
['pyOsirii - TH7G 8H

Ilpumeuanusa: ns MOMYUYEHUS PA3TUYHBIX MMOCATOK MOXHO MPUMEHSTD JTIFOOBIC
COUYETaHHUA TOJICH JOMYCKOB Pe3b0bl 00NTOB U TaeK. [Ipu anmmuax cBuHumBaHus S u L

AOIMYCKACTCA MPUMCHSTD I10JI1 AOITYCKOB, YCTAHOBJICHHBIC IS JJIMH CBUHYMBAHUSA N.
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Puc. 5.2 Pacnionoxenue nosiel JOMyCKOB BHYTPEHHEH U HApYKHOU pe3bObI: a - C

OCHOBHBIMH OTKJIOHeHUs MU d, €, T, §; 6 - ¢ OCHOBHBIMU OTKJIOHCHHSMH N; B - C

oCHOBHBIMU OTKJIOHEHUAMU E, F, G; r - ¢ ocHOBHBIMU OoTKIIOHEHUIMHU H, h.

B 1abn. 5.3 u 5.4 npuBeaeHsl n0mycku pe3nd. s 601aTa HUKHEE OTKIOHEHHE

auaMeTrpa d; He yCTaHaBIMBACTCs, HO KOCBEHHO OrpaHHYUBAcTCS (OPMOU BIIAIUHBI

Ooxra. 1y raiiku BepxHee OoTKJIOHeHue auaMmerpa D He ycranaBnuBaercs.

da)

%10,

i)

bonm

29

Td/2
es/2

\J0,/2

R

[auka
/
‘\J/
v
7/
77280
N\ / N
S N




Puc. 5.3. Pe3s00BO€E coenmueHmne

Tabmuma 5.3 [Tone momycka Hapy)KHOU pe3bObI (B COKPAIIICHUHN )

[Mone nomycka HapyKHOH pe3bOBI
4g |4h |5h4h u5geg |5h6h
HoMuHaIbHBIN
[ar P,|{uameTp pe3nOb
b d d d, |d d d; [d d d, ld d d, |d d d
MM
A S O S Y S S R G N S
Hpeneanme OTKJIOHCHHUA, MKM
es lei les Jei |es les |ei |es |ei  Jes |eslei |eslei |esfes |ei les [lei [es [es|ei |es [ei [|es
0,25 |-18}-60 }-18 |-58 |-18|0 |42 |0 |40 |0 [0|-42 [0 |50 |0 |-18}-85 |18 |-68 |-18 [0 |67 [0 |50 [0
0,35 [|-19}-72 |-19 |-64 }|-19/0 |-53 |0 [45 [0 |0|-53 |0 }-56 |0 |-19|-104|-19 |-75 |19 |0 |85 [0 }-56 [0
0,5 -20-87 |-20 [-73 |-20/0 |67 |0 |53 |0 [0[-67 [0 |67 |0 |-20[-126}-20 |-87 |-20 [0 }-106[0 |67 |0
Cs. 5,6 1011,210,75 [-22[-112f-22 |-85 |-22f0 [-90 [0 [63 |0 [0}90 [0[-80 [0 |-22}-162[-22 [-102}-22 [0 |-140/0 [-80 |0
1 -26[-138]-26 [-97 |-26/0 [-112j0 |71 |0 [0[-112[0 [-90 |0 |-26 |-206|-26 |-116|-26 [0 [-180[0 |90 |0
1,25 |-28}-160(-28 |-103|-28/0 [-132|0 |75 [0 [0[-132]0 [-95 |0 |28 }-240}-28 |-123}-28 |0 |-212[0 [-95 |0
1,5 -32|-182]-32 |-117}-32|0 |-150/0 [-85 |0 |0 |-150(0 |-106/0 |-32|-268[-32 |-138}-32 |0 |-236[0 }-106 [0
0,35 [|-19}-72 |-19 |-67 |-19/0 |-53 [0 [48 |0 |0[|-53 |0 }-60 |0 |-19|-104|-19 |-79 |19 |0 |85 [0 [-60 [0
0,5 -20|-87 |-20 |-76 |-20{0 |-67 [0 |56 |0 |0 |67 |[0}-71 |0 |-20|-126[-20 |-91 |-20 |0 }-106/0 }-71 [0
0,75 [-22-112}-22 |-89 [-22|0 |90 [0 |67 |0 [0[-90 [0 |85 |0 |-22[-162f22 }-107|-22 [0 }-140[0 |85 [0
1 -26[-138]-26 [-101}-26/0 [-112|0 |75 [0 [0[-112[0 [-95 |0 |-26 |-206|-26 |-121|-26 [0 [-180[0 |95 |0
Ce. 112 n
o 4 1,25 [-28}-160[-28 |-113]-28|0 |-132|0 [-85 [0 [0 [-132]0 |-103|0 |28 |-240}-28 |-134}-28 |0 |-212[0 [-106 [0
Y 1,5 -32|-182]-32 |-122}-32{0 |-150/0 [-90 [0 |0 |-150(0 [-112]0 |-32|-268[-32 |-144}-32 |0 }-236[0 [-112[0
1,75 |-34}-204[-34 |-129[-34|0 [-170|0 }-95 [0 [0 [-170/0 [-118|0 |34 }-299}-34 |-152}-34 |0 |-265(0 [-118|0
2 -38|-218]-38 |-138}-380 |-180/0 [-101/0 |0 |-180|0 [-125]0 |-38|-318[-38 |-163}-38 |0 |-280/0 [-1250
2,5 -42|-2541-42 |-148}-4210 |-212|0 [-106[0 [0 [-212[0 [-132]0 |42 |-377|-42 |-174|-42 [0 |-335[0 [-132[0
0,5 -20}-87 |-20 [-80 |-20/0 |67 |0 |60 |0 [0[-67 [0 |75 |0 |-20[-126}20 |95 |-20 [0 }-106[0 |75 |0
0,75 [-22-112}-22 |-93 [-22|0 |90 [0 |71 |0 [0[-90 [0 |90 |0 |-22}-162f22 |-112|-22 [0 }-140[0 }-90 [0
1 -26[-138]-26 [-106}-26/0 |-112|0 |80 [0 [0[-112[0 [-100]0 |-26 |-206|-26 |-126|-26 [0 [-180(0 }-100|0
1,5 -32|-182]-32 |-127}-32|0 |-150/0 [-95 [0 |0 |-150(0 }-118]0 |-32|-268[-32 |-150/-32 |0 }-236[0 }-118|0
Cs. 22,4 1045 2 -38|-218]-38 |-144}-38[0 |-180/0 [-106/0 |0 |-180|0 [-132|0 |-38|-318(-38 [-170/-38 |0 }-280/0 }-132[0
3 -48|-2841-48 |-173]-48[0 |-236/10 [-125|0 |0 |-236|0 [-160]0 |-48 |-423|-48 |-208/-48 |0 |-375/0 }-160[0
3,5 -53}-318]-53 [-185}-53|0 |-265[|0 [-132|0 [0 [-265[0 [-170]0 |-53 |-478}-53 |-223|-53 [0 [-425[0 |-170/0
4 -60}-360]-60 [-200}-60/0 |-300{0 [-140(0 [0 [-300{0 [-180]0 |-60 |-535}-60 |-240|-60 [0 [-475[0 }-180/0
4,5 -63|-3781-63 [-213}-63/0 |-315/0 [-150(0 [0 [-315/0 [-190]0 |-63 |-563}-63 |-253|-63 [0 [-500(0 }-190|0
[Iponomxenue Tadnuib 5.3
[Tone mormycka HapyKHOU pe3bObI
6d |6e |6f |6g
HomunaneHbii [[1Iar
/Tiametp pe3nObI
e i d d, [d d d, [d d d, [d d d
pe3bObl d, MM MM |2 |l | |2 |l | “2 |l | |2 |1
HpeHCHLHLIe OTKJIOHCHHU A, MKM
es |ei |es |ei |es |es |ei |es “ei |es |es “ei “es |ei |es |es |ei |es |ei |es
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[Tose momycka Hapy>KHOH pe3bOBI

6d |6e |6f |6g

HomuHanbHbIN |[1lar

/Tiametp pe3nrObl
|d2 |dl |d |d2 |dl |d Udz |dl |d |d2 |d1

HpeHeHLHBIe OTKJIOHCHHUS, MKM

nnameTp P,

pe3bObl d, MM MM

es e es lei es les [ei es [ei fes fes [ei es fei Jes Jes [ei les e es

025 | BN - F F - | |33 100 |33 96 [33}18f85 [1sf81 |18

035 | BN - F F - F |34 119 |34 [105[34F19fF104F19F00 19

0,5 | - - | - -50 [-156 [-50 [-135}-50 |-36 [-142 |-36 [-121}36|-20}-126{-20f-105 |-20

Cs. 5,6 mo 11,2 0,75 - -k - |56 |-196 |56 [-156/-56 [-38 [-178 |-38 |-138|-38 |-22|-162}-22|-122 |-22

1 |90 [-270 |90 [-202 |90 [-60 [-240 |-60 |-172|-60 |-40 |-220 }-40 [-152-40}-26|-206}-26]-138 |-26
1,251-95 |-307 |95 [-213 |95 [-63 [-275 |-63 |-181|-63 |-42 |-254 |-42 [-160[-42 |-28|-240}-28-146 |-28
1,5 195 |-331 |95 [-227 |95 |67 [-303 |-67 |-199|-67 |-45 |-281 [|-45 [-177[-45}-32|-268}-32]-164 |-32

035k [ F F F F F F F F |34 Fi1o [34 [io9fs4af19f104f1ofoa |19
05 F F F F F |50 Fi56 |50 [-140[50 [-36 [-142 |36 [-126-3620[-126[20F110 |20
075F F F F_F |56 [196 |56 [-162|56 |38 [-178 |38 [-144f-38|22f162[22F128 |22

1 |90 [-270 |90 [-208 |95 [-60 [-240 |-60 |-178|-60 |-40 |-220 }-40 [-158(-40|-26|-206}-26]-144 |-26
1,251-95 |-307 |-95 [-227 |95 [-63 [-275 |-63 |-195|-63 |-42 |-254 |-42 [-174|-42}-28|-240}-28]-160 |-28
15 |95 [|-331 |95 [-235 |90 [-67 [-303 |-67 |-207|-67 |-45 |-281 |-45 [-185[-45}-32|-268}-32}-172 |-32
1,75]-100 |-365 |-100}-250 [-100f-71 [-336 |-71 |-221|-71 |-48 |-313 |-48 [-198(-48|-34|-299}-34-184 |-34
2 [-100 [-380 [-100f-260 [-100}-71 |-351 |-71 [231|-71 |-52 |-332 |-52 |-212}-52|-38|-318}-38[-198 [-38
2,5 [-106 [-441 [-106}-276 [-106}-80 |-415 |-80 [-250(-80 |-58 |-393 |-58 |-228}-58 |-42|-377-42|-212 |-42
0,5 -156 |-50 |-145|-50 |-36 |-142 [-36 [-131 |-36[-20{-126[-20[-115 |-20
0,751 - -k - |56 |-196 |-56 [-168|-56 [-38 |-178 [-38 [-150 |-38-22|-162[-22[-134 |-22
1 [90 [-270 |90 [215 |90 }-60 [-240 |-60 [-185[-60 [-40 |-220 |-40 |-165 [-40|-26}-206}-26[-151 [-26
CB.22,4 1045 [1,5 |95 |-331 [95 |-245 [95 |67 [-303 |-67 |-217|-67 |45 |-281 [-45 |-195 |-45|-32|-268[-32|-182 |-32
2 [100 [-380 [-100f-270 [-100}-71 |-351 |71 [241|-71 |-52 |-332 |-52 |-222 |-52|-38|-318}-38[-208 [-38
3 [112 [-487 [112}-312 [-112}-85 |-460 |-85 [-285[-85 |-63 |-438 [-63 |-263 |-63|-48|-423|-48|-248 [-48

Ce. 112 n
22,4

T

T

T

T

T

T
(S
o

3,5 [118 [543 [-118-330 [-118}90 |-515 |90 |-302[-90 |- | - - |53|-478|-53-265 |53
4 |-125 |-600 [-125[-349 [-125}-95 |-570 |95 |-3191-95 |- | - - |-60}-535}-60[-284 |-60
4,5 |-132 |-632 [-132}-368 [-132|-100-600 [-100{-336|-100f- |- - - |-63}-563-63|-296 |-63

[Iponomxenue Tabauibl 5.3

[Tone nomycka HapyKHOU pe3bObI

6h |7e6e |796g |8g

HommHa-

iibHbI  |LLar
JTnameTp pe3nObt

d |d2 |d1 |d |d2 |d1 |d |o|2 |o|1 |d |c|2 |o|l

[IpenenbHbIe OTKIOHEHUS, MKM

nuametp |P,

pe3n0bI d, Mm

o es lei es Jei es les  Jei es  Jei es fes  |ei es [ei es les |ei es e es
02510 }67 063 |0 | | - - - |(-18) [(-85) |(-18) [(-99) |(-18)[-24 [|-260 |-24 |-174 |-24

Cs. 560350 |85 [0 }71 [0 | - - - - -19 |-104 |19 [-109 |19 |- - - -

no 11,2 0,5 [0 |-106 |0 |-85 [0 [50 [-156 |50 [-156 |50 |-20 [|-126 [-20 [-126 [-20 [ - - | -
0,75 10 [-140 [0 [-100 |0 |56 [-196 |56 [-181 |56 |22 |[162 |22 [147 |-22 |- - - -




[Mone nomycka HapyKHOH pe3bOBI
H. -
ovia 6h |7e6e |7g6g |Sg
meHBIA  |[IIar
JTnameTp pe3pObI
paverp (P d d d, [d d d, [d d d, [d d d
pe3b0bI d, MM |2 Ill |2 |1 | |2 |l | |2 |l
HpCILCJ'IBHBIC OTKJIOHCHHUA, MKM
MM
es lei es lei es les i es |ei es les ei es ei es les [ei es |ei es
1 0 [-180 |0 [-112 |0 |-60 [-240 |-60 [|-200 |-60 [-26 [-206 [-26 |-166 |-26 |- - - F -
1,250 [212 |0 |-118 |0 |63 [|275 |63 |-213 |63 |-28 [-240 |-28 |[-178 |-28 |-26 |-306 [-26 [-206 |-26
15 [0 [236 |0 |-132 |0 |67 [|-303 |67 |-237 |67 |-32 |-268 |-32 [-202 |-32 |-28 |-363 |-28 [-218 |-28
0,35]0 |85 [0 |75 [0 | - - - - [F19 [104 |19 |114 |19 |32 [-407 |32 |-244 |32
0,5 [0 [-106 [0 |90 [0 [50 [156 50 [-162 |50 [-20 [|-126 [-20 [-132 |20 | - - | -
0,750 [-140 |0 |-106 [0 |56 [-196 [-56 [-188 |56 [-22 [|-162 |22 [-154 |22 | - - | -
1 [0 [180 [0 |-118 |0 |-60 [-240 |-60 [-210 |-60 |26 [-206 |-26 [-176 |-26 |- - - F -
Cs. 11,2
4 1,250 (212 [0 |-132 |0 |-63 [-275 |-63 [|-233 |-63 |28 [-240 |-28 |-198 |-28 |-26 [-306 |-26 |-216 |-26
HO )
15 [0 [236 [0 |-140 [0 |-67 [-303 |-67 [-247 |-67 |32 [|-268 |-32 |-212 |-32 |-28 [-363 |-28 [-240 |-28
1,750 265 |0 |-150 |0 [-71 [|-336 |71 |-261 |71 [-34 [-299 |34 [-224 |-34 |-32 |-407 [-32 [-256 }-32
2 |0 |-280 |0 |-160 [0 |71 [351 |71 }-271 |71 |-38 |-318 |-38 |-238 |-38 |-34 |-459 |-34 |-270 |34
25 |0 |-335 |0 [-170 |0 [-80 [415 [-80 [-292 |80 |42 |377 |42 |254 |-42 |-38 |-488 |-38 |-288 [-38
0,5 [0 [-106 [0 |95 [0 [50 [156 |50 [-168 |50 [-20 }-126 |20 |[-138 |20 |42 [|-572 |-42 |-307 |42
0,750 [-140 |0 }-112 |0 |56 [196 |56 [196 |56 [-22 [162 |22 [162 |22 | - - | -
1 [0 [180 [0 [-125 |0 |-60 [-240 |-60 [-226 |-60 |26 [|-206 |-26 |-186 [-26 |- - - F -
Cs. 22,
45 15 [0 [236 [0 |-150 [0 |-67 [-303 |-67 [|-257 |-67 |32 [|-268 |-32 |[-222 |-32 |-26 [-306 |-26 |-226 |-26
/10
2 0 [|-280 |0 170 |0 |71 [|-351 |-71 |-283 |71 |-38 |-318 |-38 [-250 |-38 [|-32 [-407 |-32 |[-268 |-32
3 0 [|-375 |0 [-200 |0 |-85 [|-460 |-85 |-335 |-85 [-48 |-423 |48 [-298 |-48 |-38 |-488 |[-38 [-303 }-38
3,5 [0 [425 |0 |-212 [0 |-90 }-515 |90 [-355 |90 |53 [478 |-53 |-318 |-53 [-48 [-648 [-48 |-363 [-48
4 0 [|-475 |0 1224 |0 |95 [-570 |95 |-375 |95 [-60 [-535 |60 [-340 |-60 [|-53 |-723 |53 [-388 |-53
4,5 |0 |-500 |0 |-236 |0 |-100 |[-600 [-100 [-400 |-100}-63 |563 |63 [-363 |63 |60 [-810 |-60 |-415 |-60
Tabnuma 5.4 [lone nomycka BHyTpeHHEH pe3bObl (B COKPAIICHUHN )
[Tone nomycka BHyTpEeHHEH pe3bObl
4H |4H5H |5G |5H
HoMuHanb-HbIH
[lar P |[luametp pe3nObl
mameTp pe3sObI d,
RV 5 |D2 |Dl |D |D2 ||Dl |D |D2 |D1 |D |D2 |Dl
MM
Hpe/:[em,Hf,Ie OTHOIICHUA, MKM
El |ES [EI [ES |EI |[EI |ES [EI|IES [EI |EI |ES [EI |[ES |EI El |ES |[EI [ES |EI
025 |0 #5310 4510 |0 53 |0 [+56 [0 +18|+85 |+18 |+74 +18 |0 [+67 |0 56 |0
03 [0 +60 0 H63 0 |0 [+60 |0 [+80 [0 +191+94 |+19 |+99 +19 |0 75 10 80 |0
0,5 0 7110 (H90 [0 |0 H71 |0 [+112/0 +20[+110+20 |+132+20 [0 [+90 |0 [+112/0
Cs. 5,6 10 11,2 0,75 |0 K850 [+118[0 |0 85 |0 H150[0 |[22[+128+22 [+172+22 |0 |+106[0 |+150[0
1 0 H95 |0 [+150[0 [0 K95 [0 |+1900 |+26[|+144}+26 |+216[+26 [0 [+118/0 |+190|0
1,25 [0 1000 [+170/0 |0 [+100j0 2120 +28 [+153|+28 |+240[+28 |0 [+125[0 [+212|0
1,5 0 |+11210 [+190[0 |0 [+112|0 [+236/0 +32 +1721+32 |+268[+32 |0 [+140[0 [+236|0
Cs. 11,2 10 22,4 03 [0 +63 0 H63 0 |0 [+63 |0 [+80 [0 +191+99 |+19 |+99 +19 |0 [+80 |0 [+80 |0
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[Tone momycka BHyTpeHHEH pe3bObI
4H |4H5H |SG |5H
HomuHamb-HbIH
[Iar P {/luameTp pe3bObl
mameTp pe3sOsl d,
,mm D |D2 |Dl ID |D2 uDl |D |D2 |D1 |D |D2 |Dl
MM
[IpenenbHbIE OTHOLIEHUS, MKM
El |ES |EI |ES [EI |EI |ES |EIIES |EI |EI [ES |EI [ES [EI El [ES [ElI [ES [EI
0,5 0 750 (90 [0 |0 H75 |0 [+112/0 +20[+115+20 |+132[+20 |0 [+95 [0 [H+112|0
0,75 |0 90 |0 |+118/0 0 [+90 [0 [+150/0 |[+22|+134}+22 |+172}+22 [0 [+112/0 [+150/0
1 0 [+100/0 +150|0 0 [+100/0 [+190|0 [|+26[+1511+26 [+216[+26 |0 [+125|0 [+190[0
1,25 [0 [+1120 +170|0 0 [+112/0 |+212|0 [|+28[+168|+28 [+240[+28 |0 [+140/0 [+212]0
1,5 0 [+118/0 [+190[0 |0 |[+118/0 [+236/0 [+32[+182j+32 [+268|+32 |0 +150|0 +236|0
1,75 |0 [+125/0 [|+212[0 |0 [+125/0 [+265[0 [+34[+194[+34 [+299|+34 |0 +160|0 +265|0
2 0 [+132)0 [+236/0 |0 [+132/0 [+300/0 [+38[+208[+38 [+338|+38 |0 +170|0 +300[0
2,5 0 [+140[0 [+280[0 |0 [+140/0 #3550 [+42[+222[+42 |+3971+42 |0 +180|0 +355|0
0,5 0 800 (90 [0 |0 |+80 |0 #1120 [+20[+120+20 [+132+20 |0 +100|0 +112[0
0,75 |0 95 |0 |+1180 [0 [+95 [0 [+150/0 [+22+140[+22 |+172}+22 |0 [+118/0 [+150/0
1 0 [+106/0 [+150[0 |0 [+106/0 [+190/0 [+26[|+158j+26 |+216/+26 |0 [|+132[0 [+190|0
1,5 0 [+125/0 [+190[0 |0 |[+125/0 [+236|0 [+32|+192}+32 |+268|+32 |0 [|+160[0 [+236/0
Cs. 22,4 1o 45 2 0 [+140/0 [+236/0 |0 [+140/0 [+300/0 [+38[+218j+38 |+338/+38 |0 [+180[0 [+300|0
3 0 [+170/0 [+315(0 |0 +170|0 +400|0 +48 [+2601+48 [+448|+48 |0 [+212|0 [+400]0
3,5 0 [+180/0 [+355(0 |0 +180|0 +450[0  |[+53[+277+53 [+503[+53 |0 [+224|0 [+450[0
4 0 [+190[0 [+375(0 |0 +190|0 +475[0  |+60[+296]+60 [+535[+60 |0 [+236/0 [+475|0
4.5 0 [H200[0 [+425[0 |0 +200|O +53010 [+63[+313+63 [H+593[+63 [0 [|+250[0 [+530/|0

[Iponomxkenue Tabnuubl 5.4

[Mone nomycka BHyTpEHHEH pe3bObI
6G |6H |7G
Homuuansaeni  ([Ilar
JlrameTp pe3nObI
Innametp P,
D D, D, |D |D2 |D1 |D |D2 D,
pe3b0bl d, MM [MM
[TpemenbHbIe OTKIOHEHHS, MKM
El ES El ES |El El [ES El |ES El [EI ES El ES El
0,25|+18 [+103 [+18 [+89 18 |0 85 |0 [+71 |0 | - - - -
0,35[+19  [+114 [+19 [+119 19 |0 {95 |0 [+100 |0 |- - - - -
0,5 [+20 [+132 [+20 [+160 +20 |0 [+112 |0 |[+140 [0 [+20 |+160 [+20 [+200 |[+20
Cs. 5,6 10 11,2 |0,75[+22  |+154 |[+22 [+212 +22 |0 [+132 |0 [+190 [0 22 |+192 [+22  [+258 |[+22
1 26 [|+176 [|+26 |+262 [+26 [0 [+150 |0 [+236 |0 [+26 [+216 [+26 [+326 [|+26
1,251+28 |+188 [|+28 |+293 [+28 [0 [+160 |0 [+265 |0 [+28 [+228 [+28 [+363 [|+28
15 #32 212 |+32 |+332 [+32 [0 [+180 |0 300 |0 [+32 [+256 [+32 [+407 [+32
0,35+19  [+119 [+19 [+119 +19 |0 100 [0 [+100 [0 |- - - - -
05 |[+20 [+138 [+20 [+160 (+20 |0 [+118 |0 |[+140 [0 [+20 |+170 [+20 [+200 |[+20
Cs. 11,2 10 22,40,75+22  |+162 [+22 [+212 +22 |0 [+140 |0 [+190 [0 22 [|+202 [+22  [+258 |+22
1 26 [|+186 [|+26 |+262 [+26 [0 [+160 |0 [+236 |0 [+26 [+226 [+26 [+326 |+26
1,25+28 |+208 [|+28 |+293 [+28 [0 [+180 |0 |+265 |0 [+28 [+252 [+28 [+363 [|+28
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Tlose momycka BHYTpeHHEH pe3bObl
6G |6H |7G
HomunansHbpiid  ([I1ar
Jlnametp pe3nObl
nnameTp P,
D D, D, |D |D2 |D1 |D |D2 D,
pe3n0br d, MM [MM
[IpenenbHbIe OTKIOHEHHS, MKM
El ES El ES |El El [ES El |ES El[EI ES El ES El
15 |[+32 [+222 |+32 |+332 +32 |0 |+190 [0 [+300 [0 [+32 |[+268 [+32 +407 [+32
1,75[+34 |[+234 |+34 |+369 [+34 |0 |+200 [0 [+335 [0 [+34 |+284 [+34 +459 34
2 [+38 [+250 |+38 [+413 |+38 |0 [+212 |0 [+375 |0 [+38 [+303 |[+38 +513 [+38
2,5 42 [+266 |[+42  [+492 |+42 |0 [+224 |0 |+450 |0 [+42 [+322 [+42 +602 [+42
Cs.22,4 1045 0,5 +20 |[+145 [+20 [|+160 [+20 |0 |+125 [0 |+140 [0 | - - - -
0,751+22 [#172 |22 [#212 22 |0 [+150 [0 [+190 [0 |+22 [|+212 [+22 +258 [+22
1 |26 [#196 [|+26 |[+262 H+26 [0 |+170 |0 |+236 |0 |[+26 |[+238 [+26 +326 [+26
15 +32 232 |32 | +332 432 |0 4200 [0 [+300 |0 |+32 [+282 [+32 +407 [+32
2 |+38 |+262 [+38 |+413 |+38 |0 [+224 |0 |375 [0 [+38 |+318 [+38 +513 [+38
3 |+48 |+313 |[+48 [+548 [+48 |0 [+265 [0 [+500 [0 |+48 |+383 [+48 +678  [+48
3,5 |+53 |+333 [+53 [+613 53 |0 [+280 [0 [+560 [0 |+53 [|+408 [+53 +763 [+53
4 +60 [+360 [+60 [+660 60 [0 [+300 [0 [+600 [0 |+60 [|+435 [|+60 +810 [+60
45 H+63 |[+378 63 [+733 63 |0 [+315 [0 [+670 [0 |[+63 [|+463 [+63 +913 [+63
[Iponomxkenue Tabnuusl 5.4
[lone nomycka BHyTpEeHHEH pe3bObl
7H |8G |8H
Homunaneueiii |[Iar
/lmameTp pe3nObI
InuameTp 1P,
D |D, D, |D |D2 D, |D |D2 D,
pe3bobr d, MM [MM
[IpenenbHbIC OTKIOHEHUSI, MKM
El |ES El |ES El |EI |ES El ES El El ES El |ES El
0,25 |- - - - - - - - - - - - - - -
0,35 |- - - - - - - - - - - - - - -
0,5 |0 [+140 0 +180 |0 | - - - - - - - - -
Cs. 5,6 10 11,2/0,75[0 |+170 0 +236 |0 |- - - - - - - - - -
1 0 [+190 0 +300 [0 [+26 [+262 [+26 |+401 26 |0 +236 [0 +375 0
1,250  [+200 0 +335 [0 [+28 [+278 [+28 |+453 28 |0 +250 [0 +425 0
1,5 [0 +224 0 +375 |0 +32 |+312 |32 [+507 +32 |0 +280 [0 +475 0
0,35 |- - - - - - - - - - - - - - -
0,5 |0 [+150 0 +180 |0 | - - - - - - - - -
Ce. 11,2 1m0o[0,75(0 [+180 0 +236 |0 | - - - - - - - - -
22,4 1 0 [+200 0 +300 [0 [+26 [+276 [+26 |+401 26 |0 +250 [0 +375 0
1,250 [+224 0 +335 [0 [+28 [+308 [+28 |+453 28 |0 +280 |0 +425 0
15 [0 [+236 0 +375 |0 [+32 [+332 [+32 507 [+32 |0 +300 |0 +475 0
1,75 [0 +250 0 +425 |0 +34 |+349 |+34 [+564 +34 |0 +315 |0 +530 0
CB. 22,4 no 45 |2 0 +265 0 +455 |0 |38 373 [+38 [+638 |38 |0 +335 |0 +600 0
25 |0 +280 0 +560 |0 +42 |+397 42 [+752 +42 |0 +355 [0 +710 0
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[Tone momycka BHyTpeHHEH pe3bObI
7H |SG |8H
IHomunaneHbi [[Llar
/lnameTp pe3b0bI
InrnaMeTp 1P,
D D, D, |D |D2 D, |D |D2 D,
pe3b0bI d, MM [MM
HpeILCJ'IBHBIC OTKJIOHCHHUA, MKM
El [ES El |ES El |EI [ES El ES El El ES El |ES El
05 | F - | - F - : - - - R -
0,750 [+190 0 +236 |0 | - - - - - - - - -
1 |0 [+212 0 +300 |0 [+26 [+291 [+26 [+401 [+26 |0 +265 |0 +375 0
15 [0 [+250 |0 [+375 |0 [+32 [+347 [+32 [+507 [+32 |0 +315 |0 |+475 |0
2 |0 |+280 [0 [+475 |0 [+38 [+393 [+38 |+638 [+38 |0 +355 [0 |+600 |0
0 [+335 [0 [+630 |0 [+48 [+473 |+48 [|+848 [+48 |0 +425 |0 |+800 |0
Cs. 22,4 o 45
35 0 |+355 [0 [+710 |0 [+53 [+503 [+53 |+953 [+53 |0 +450 [0 |+900 |0
4 |0 375 [0 [+750 |0 [+60 [+535 [+60 [+1010 [+60 |0 +475 |0 4950 |0
45 |0 [+400 [0 [+850 |0 |[+63 [+563 [+63 [+1123 [+63 |0 +500 [0 |+1060 |0
Ycnoenvie o0603nauenua mempuueckux pesv6. llpumepbl 0003HAUCHUS

MOCaJ0OK METPUUECKUX pPe3b0 mnpuBeacHbl Ha puc. 5.4. Eciam obo3HaueHue moms
JIOMyCKa Hapy>XKHOTO JuaMerpa y OodTa WIM BHYTPEHHEro JuameTpa y Tailku
COBIaAaeT ¢ 0003HAYEHUEM ITOJISI I0NyCKa CPEAHET0 AMaMETPa, €ro B 0003HaYEHUHU HE
npuBoaAaT. Ilpumep yciioBHOro o0003Ha4YeHUS PE3bOOBOIO COMPSDKEHUS C JICBOM
pe3nboit m Mmenkum marom P=1 mm: MI12x1LH-6H/6g. B cuny ocobenHOCTEH

0003HaueHus1 pe3bd HEOOXOIMMO MMETh BBUJY, UTO JUAMETP OTBEPCTHS MO pe3bOy

MEHbIIIe, YeM HOMUHAJILHBIN pa3Mep U onpenensieTcs mo radmuie 5.5.

Tabnuna 5.5. Pacuer nuameTpa OTBEpCTUS IO/ PE3hOYy.

[[Iar pe3sOBI, | TMAMETP OTBEPCTHS [ITar JIHAMETP OTBEPCTUS

MM HOMHHAJ, MM | JIOMTYCK, MM | P€3bOBI, MM | HOMHHAJ, MM | JIOITYCK, MM
0.5 -0,5 +0,1 3 -3,18 +0,31

0.75 -0,77 +0,15 3.5 -3,7 +0,33

1 -1,04 +0,16 4 -4,23 +0,38

1.25 -1,3 +0,16 4.5 -4,75 +0,43

1.5 -1,55 +0,17 5 -5,3 +0,48

1.75 -1,82 +0,2 5.5 -5,85 +0,54

2 -2,1 +0,23 6 -6,38 +0,58

2.5 -2,64 +0,25
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[Iar pe3sOBI, | AIMAMETP OTBEPCTHS [lar JIMAMETP OTBEPCTHS

MM HOMHHAJI, MM | JIOITYCK, MM | P€3bOBI, MM | HOMHHAJ, MM | JIOITYCK, MM

Hpumep: M10x1,5 = 8.457%

=L T 1
g;;iz:gu I Msnmiu" wag
D =12 mm e I M
12 - 4H3H M12¥ 1 - Tosg
T T _IT
FPezeba  [Mame Mane Moms Mone doaycika
mempuyscras  domycka  domycka donycka HADYHHOSD
C KOYTHEM [WazoM CcpelHe0  SRYIMPSHHER0 cpedHeso duamempa d
P =175mm duavempa duamempa D, duamempa d,
{urge He yraspisaemcd) D,
|
12 - 6H M12 - Bg
T
Mone donycka cpedHe2o U More donyora cpedHeso U
sHymMpeHHeso dusMempos pezsisl HapywHozo Juamempos peselel

Puc. 5.4 Tlpumeps! 0003HaUEHUS TOCATOK METPUUECKHUX PE3b0

Ilocneoosamenvrhocmo 6blnoIHEHUA PAOOMbL.

1. 3yunTe TEOpeTHYECKHE TPEANOCBUIKH, TPUBEACHHBIE B  JaHHBIX
METOMYCCKUX YKa3aHUSX.

2. [TonyuuTe 3amanue y npenoaaBaTes.

3. OmnpenenuTe OCHOBHBIC MapaMmeTpsl KpenexHoi pesponr d2 (D2), d (D), di
(D1) u ux oTkionenus u3 tabdn. 5.1, 5.2, 5.3, 5.4.

4. TlpuBenute CXeMbl C OCHOBHBIMH pa3Mepamu pe3bObl. Paccumraiite u
MOCTPOMTE CXEMbI PACIOJIOKEHHSI MOJIEH T0MYCKOB B PE3b0OBOM COEJIMHEHHUHU.

5. ChopmupyiiTe 0003HaYEHUE PE3LOOBOTO COSTUHEHUSI.

6. Paccuuraiite quameTp oTBEpCTHUS MO pe3b0y Tabmuua 95.5.

Konmponwsnwie séonpocwi

1. Yro Takoe MeTpuueckas pe3pda?

2. Kakue napameTpbl METPUUECKON PE3bObI HOPMUPYIOTCS?

3. Kak onpenensercs qjivnHa CBUHYUBAHUS PE3bObI?
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4. Kakue Ki1acchl TOYHOCTH PE3bOBI UCTIONB3YIOTCS?

5. Kak ¢popmupyercs o603HaueHUE pe3b0bI?

6. Kakue mapameTpsl HE HOPMHPYIOTCS s pe3bObl Oonrta? s pe3nOb
raku?

7. Kak onpenenuts pasmep OTBEPCTHS JIsl HApe3aHus pe3bObl B raiike?
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IIpakTuyeckas padora Ne 6
HopMupoBaHue 1 HaHeCeHUEe OTKJIOHEHU ()OPMbI M PACIIOJIOKECHUS

HOBerHOCTeﬁ Ha YE€PTEXK N€TATH

Ilenv padompl. O3HAKOMUTHCS C BUJIAMU HOPMUPYEMBIX ITapaMETPOB TOUHOCTH
(hOpMBI ¥ PACTIONOKEHUSI IIOBEPXHOCTEH JETANH U MIPUHITATIAMA WX HOPMHUPOBAHHUSI.

Teopemuueckue npeonocwvliKu.

TOYHOCTh TEOMETPUUECKUX MapaMEeTPOB JAETalel XapaKTEepPU3yeTCs HE TOJbKO
TOYHOCTBIO Pa3MEpPOB €€ JJIEMEHTOB, HO M TOYHOCTHIO (OPMBI U B3aUMHOTO
pacrnoiokeHus: moBepxHocTeil. Jlomycku (opmbl U paclosiOKEHHsS MOBEPXHOCTEH
pErIaMEHTUPYIOTCS CIICIYIOIIUMU CTaHapTaMuU:

['OCT 24642-81. lortycku ¢hopMbl U pacrooKeHUus NoBepxXHOCTe. OCHOBHBIE
TEPMUHBI U OMIPEACIEHUS.

['OCT 24643-81. YucnoBble 3HaY€HUs OTKJIOHEHHA (OPMBI M B3aUMHOIO
MTOJIOKEHHS.

I'OCT 25069-81. Heyka3zanubie 1omycku (OpMBI W PACIOIOKCHHUS
IIOBEPXHOCTEMN.

['OCT 2.308-79. Yka3zaHue Ha uyepTekax IOIMYCKOB (POPMBI U PACTIOJIOKECHHUS
ITOBEPXHOCTEN.

B cootBerctBum ¢ I'OCT 24642-81 6a30BbIii 3JIEMEHT JIJISl OIEHKH OTKJIOHECHHIA
dbopMBI - D3JIEMEHT HOMHUHAJIBLHOU (OPMBI, CIyXKaluid OCHOBOM ISl OIICHKH
OTKJIOHEHU (POpMBI pealibHON MOBEPXHOCTU WK peasibHOro Tipoduis. [Ipunerarommas
MOBEPXHOCTh — 3TO TMOBEPXHOCTh, UMeromas (HopMy HOMHHAJIBHOW MOBEPXHOCTH,
COMpHUKAacarouascs C peaJbHOW MOBEPXHOCTbIO M PACIOJIOKEHHAs BHE MaTepuala
JeTaNu TakK, YTOObI OTKJIOHEHHE OT Hee HamOoJiee YAAJICHHOW TOYKH peaTbHOU
MOBEPXHOCTH B MpeJiesiax HOPMUPYEMOTr0 y4acTKa UMEI0 MUHUMalIbHOE 3HaueHue. Ha

puc. 6.1 npusenens! npumepsl u3 'OCT 24642-81.
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Rouseeamus i weaiwdo

Puc. 6.1. OtkioHEHHE OT UWIMHAPUYHOCTH (a) W TOJe JIONycCKa

HUATUHAPUIHOCTH (0)

Otknonennem Qopmel EF  HazpiBaeTcs oOTKIIOHEHHME QOPMBI  peasbHOTO
3JIEMEHTAa OT HOMMHAJIBHOW (OPMBI, OLIEHMBAEMOE HAMOOJBIIUM PACCTOSHUEM OT
TOYEK pPEaJbHOTO 3JIEMEHTA MO0 HOpPMalld K IMpHIIerariieMy sneMenty. HepoBHocTH,
OTHOCAIIMECS K IIEPOXOBATOCTH TOBEPXHOCTH, B OTKIOHEHHS (HOPMBI HE
BKuo4aroTcs. JlomyckoM hopmbl TF HazpiBaeTcs Hanbobiee JOMyCcKaeMoe 3HAaUCHHE
OTKJIOHEHHUS (hopmbl. Buibl 10MyCcKOB, UX 0003HAYEHHE U M300paKEHUE Ha YepTe)kax
o 'OCT 24642-81 npuseaens! B Tadbnuiax 6.1 u 6.2. UucnoBbie 3Ha4eHUsI JOMYCKOB
B 3aBUCUMOCTH OT cteneHu TouHoctu mpuBeraeHsl B ['OCT 24643-81. Bwibop
JOMTYCKOB 3aBHCHUT OT KOHCTPYKTHUBHBIX W TEXHOJOTHYECKHX TPEOOBaHUH H, KpoMe
TOTO, CBSI3aH C JOMyckoMm pasmepa. llone nomycka pasmepa i CONPSATaeMbIX
MOBEPXHOCTEH OrpaHMYMBAECT TaKKe M JIOOble OTKJIOHEHHS (OpMbI Ha JIMHE
coequHeHus. Hu onHO W3 OTKIOHEHHWH (OPMBI HE MOXKET MPEBBICUTH JOMycKa
pa3Mepa. [lomycku (popmbl Ha3HA4YaIOT TOJBKO B TEX CIIydasx, KOTJa OHU JOJIKHBI

OBITH MEHBIIIE JJOMYCKa pa3Mepa.

Ta6nuna 6.1 Bug nonycka u ero o6o3nauenue no ['OCT 24642-81

BUJI TonycKa U ero obo3Havyenue mo 'OCT O06o3HaueHHe | M300pakKeHUEe Ha

YepTeKe
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JOIYCK UMJIAHAPUYHOCTH

JOMYCK KPYIJIOCTH

TFZ LY
TFK O

nonyck  mpoduis  mpoaosibHOoro — ceuenus | TFP

HHHHHI[pH‘-I@CKOfI IMOBCPXHOCTH

JOITYCK IINIOCKOCTHOCTH

TFE 7

JOIIYCK HpHMOHHHCﬁHOCTH

TFL —

Ta6nuna 6.2 Bug normycka u ero 0003HaueHHe Ha YepTexe

OTKJIOHCHHUC OT HUJIHMHAPHUIHOCTHU

N TH

OTKJI0HEHHUE OT MUWJINHAPUYIHOCTH — HauOoJIbIIIeE
pacCTOAHUC OT TOUYCK peaHBHOﬁ IIOBCPXHOCTHU [0
IMPpUJICTAIOIICTO MUIIMHAPA B IIPCACIIaX HOPMHUPYCMOI'O

yuactka (L).

OTKJIOHCHHUC OT KPYIJIOCTHU

O\ TH

OTKJIOHEHHWE OT  KpyrjaocTh —  HauOoJbliee
paccTosiHuE OT TOYEK peajbHOro mnpoduis 10
MPUJIETAIOIENH  OKPYKHOCTH. YacTHBIMH  BUJAMH
OTKJIOHEHUN OT KPYIJIOCTH SBISIOTCS OBAJbHOCTH U

OrpaHKa.

OTKJIOHEHUE PO ISt MPOJAOIBHOTO CEUCHUS IUIIMHIPUYECKON MMOBEPXHOCTHU

—) TP

OtkiioHeHne Tpoduiiss TPOJOJIBHOTO CEUYCHUS —
HauOOJIbIIIEE PACCTOSHHE OT TOYEK O0pa3yronmx
(oOpazyromux HAJTUHIPUIECKON MMOBEPXHOCTH)
peaNbHOM TOBEPXHOCTH, JICKAIUX B IJIOCKOCTH,
MPOXOMSIIEN 4Yepe3 €€ OCh, J0 COOTBETCTBYIOLIEH
CTOPOHBI TpHWJICTAIIero Npoduiiss B  Mpeaenax
HOpMHpyeMoro yuactka (L). DieMeHTapHBIME BHIAMH
SABJISIOTCS.  KOHYCOOOpa3HOCTh,  OOYKOOOPa3HOCTb,

CCAJIOBUAHOCTDb, U30I'HYTOCTD.
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OTKJIOHCHHUC OT IIJIOCKOCTHOCTHU

/7| TFE/ 2 || OTKIIOHEHWe  OT  TJIOCKOCTHOCTH -  HamOOJIbILee

PaCCTOAHUC OT TOUYCK peaHBHOﬁ IMOBCPXHOCTHU 1O

MPWIETAOIIEN TUIOCKOCTA B Ipenesax HOPMUPYEMOTO

yY4dacCTKa.

OTKJIOHCHHUC OT HpﬂMOHHHeﬁHOCTI/I

—\ TH OTKJIOHEHHE OT MPSMOJIMHEHHOCTH B IUIOCKOCTH -

HauOOJIbIIee PaCCTOAHUC OT TOUYCK PCAJIbHOT'O HpO(i)I/IJ'ISI

JI0 TMPUJIETAIOLIEH MPAMOMN B MPEEIaX HOPMUPYEMOTO

ydacTKa. YacTHBIMHU BUIaMU SBJIAIOTCA BBIITYKJIOCTb U

BOTHYTOCTbD.

OmknoHeHusi u OONYCKU  pacnonodceHus nosepxrocmeti. OTKIOHEHUEM
pacnosioxkeHusi EP  HaspiBaeTcs  OTKJIIOHEHHWE  PEajlbHOTO  PACMOJIOKECHUS
paccMaTpUBaeMOro d3JIeMEHTa OT €ro HOMHMHAJIBLHOTO pacnojoxeHus. Ilojg
HOMUHAJIBHBIM ~ TIOHUMAE€TCS  PACHOJIOKEHUE, ONPEAEISIEMOE€  HOMHUHAJIBHBIMU
JUHEUHBIMU U YTJOBBIMU pa3Mepamu. J[is OLIEHKH TOYHOCTH PACIOJIOKECHUS
MMOBEPXHOCTEH, KaK MpaBWiIo, Ha3HAYaIoT 0a3bl. J[OMyCKOM pacmnoioKeHUs Ha3bIBACTCS
npeaen, OrpaHWYMBAIOIIMKA JIONMYCKAEMOE 3HAYEHUE OTKIOHEHHUS PACIOJIOAKEHUS
noBepxHocTed. Ilone momycka pacmosioxkenust TP - obOimacte B MpOCTpaHCTBE WU
3aJJaHHOW TIJIOCKOCTH, BHYTPU KOTOPOU JOJDKEH HAXOAWUTHCS NMPUIIETAIOLIUNA 3JIEMEHT
WJIU OCh, IIEHTP, IJIOCKOCTh CUMMETPHUH B TIpe/iesiaX HOPMHUPYEMOT0 y4acTKa, IMIUpUHA
WKW JUaMeTp KOTOpPOM ompenensercss 3HAuYeHUEM JOMyCcKa, a paclojIOKEHHE
OTHOCUTEJIHLHO 06a3 — HOMUHAJIBLHBIM PACIOJI0KEHUEM paccMaTpUBaeMOro dJieMeHTa. B
Tabnuie 6.3 MPUBENCHBI JOMYCKH, OTPAaHUYMBAIOIIME OTKJIOHEHHUS PaCIOJIOKCHUS
MEXIy UWIUHAPUYECKUMH W TJIOCKUMH TIOBEPXHOCTSIMU, HUX OO0O3HA4YCHHE U
m3o0pakenne Ha deprexkax mo ['OCT 24642-81. OneHka BeIWYHMHBI OTKJIOHCHHS
PACIIOJIOKEHUST TMPOU3ZBOAUTCA IO PACHOJIOKECHUIO TPUIICTAIONICH TMOBEPXHOCTH,
MPOBEICHHOW K pEalbHOW TMMOBEPXHOCTH; TAaKUM OOpa3oM HCKIIOYAIOTCS U3

paccMoTpeHust OTKJIoHeHUs (popMbl. B nmpumeuanusx (Tabauie 6.3) yka3zaHbl JOMYCKH,
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KOTOphIE MOTYT Ha3HauaTbCs JMOO B paguycHOM, JIMOO B JUAMETPATbHOM
BbIpakeHUAX. IIpu HaHeCEeHUMU ITUX JOIYCKOB Ha 4YepTexkax CIEIyeT YKa3blBaTh

COOTBGTCTBYIOH_[I/Iﬁ 3HAK Iepca YMCIOBbIM 3HAYCHUCM JIO0ITyCKaA.

Ta6nuna 6.3 Busl 10mycKkoB

TUTOCKOCTh VINHP
BUJ JIOITyCKa | n300pa- | mpuM. BHUJI JIOTTyCKa n300pa- | mpuM.
pacIoNoKeHUs KEHHE pacroyioKeHus KEHHE
| mapayensHocTH TPA //
é NepIEHINKYISIPHOCTH L
é TPR
maxiona TPN -
cUMMeTpuYHOCTH TPS —_— T,T/2
[Iponomxenue Tabnuupl 6.3
napauieabHocTH TPA // napajuieIbHOCTH OCer Y74
TPAX
NePIEHANKYISPHOCTH 1L nepekoca oceit TPAy Vi
E TPR
5 HakjoHa TPN = neprneHauKyisapaoctu TPR 1
cuMMeTpuuHocTU TPS . T,T/2 HaksoHa TPN =
NO3MIMOHHBINA TPP _$_ g, R coocHoctu TPC © g, R
MO3UIIMOHHBIA TPP _q;_ s, R
nepeceyeHus: TPX P T,T/2

CymmapHovle 00nycKu u OMKIOHEHUsE (hopMbl U PACNOTIOHCEHUS NOBEPXHOCMEL

CymMapHbIM  OTKJIOHeHHeM ¢opMbl U pacnoyiokeHuss EC HaspBaeTcs
OTKJIOHCHHE, SIBJISIONIEECS pe3yJbTaTOM COBMECTHOTO TMPOSBICHUS OTKJIOHEHUS
GbopMBI M OTKJIOHCHHSI PACIOJIOKCHHS pacCMaTPUBAEMOW TTOBEPXHOCTH  HWJIU
paccMaTpuBaeMoro npoduis oTHocuTenbHo 6a3. [lome cymmapHoro momycka (Gpopmsl
u pacrojoxeHuss TC — 3To 00J1acTh B MPOCTPAHCTBE WM Ha 3aJaHHOMN ITOBEPXHOCTH,
BHYTPH KOTOPOW JIOJDKHBI HaXOIUTHCSA BCE TOYKH PEATTbHOH TOBEPXHOCTH WIIN

peanpHOTO MPoduUis B Ipeaeax HOPMUPYEMOTO ydacTKa. ITO MOJIe UMEET 3aJaHHOe
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HOMHHAJILHOE II0JIOKEHHE OTHOCHUTEIIFHO 0as3. BI/II[LI CYMMaApHbIX JIOITYCKOB, HX

o6o3nauyenue npuseneHsl o ['OCT 24642-81 B Tabnuiie 6.4.

Tabnuna 6.4 O6o3HaueHue cymmapHbIx gonyckoB o 'OCT

noryck TopreBoro ouenust TCA

JOITYCK TIOJTHOTO TopiieBoro ouernust TCTA

JomycK panuansHoro ouenus TCR

JOITYCK TIOJTHOTO paauansHoro ouenus TCTR

JIOITyCK OMeHus B 3aaHHOM Hanpasienun 1CD

nomyck ¢hopMsl 3aganHoro npoduis TCL

DIOINRINQIN

noryck (GopMbl 3a1anHON oBepxHOocTH TCE

Vkasanue oonyckos ¢ghopmwi u pacnonodicenus nosepxHocmell HaA Yepmertcax.
Homycku ¢GopMbl U paACIONIOKEHUS MOBEPXHOCTEH YKa3bpIBAalOT Ha uepTexax
YCIOBHBIMU 0003HAYEHUSIMU. Y Ka3aHHE JOIYCKOB ()OPMBI U PACTIONOKEHHS TEKCTOM B
TEXHUYECKUX TPEOOBAHMSIX JOMYCTUMO JIMILIb B T€X CIy4yasx, KOrga OTCYTCTBYET 3HAK
BUja jomnycka. Ilpm ycrnoBHOM 0003HAUeHUM [aHHbBIE O JOmMyckax (opMbl U
PAaCIOJIOKEHUS ITOBEPXHOCTEN YKA3bIBAIOT B MPSAMOYIOJIBHOM paMKe, pa3/IeJIeCHHOM Ha
yactu (puc. 6.1), B mepBoii YaCTH KOTOPOH YKa3bIBAETCS 3HAK JIOMYCKa, BO BTOPOH—
YHICJIOBOE€ 3HAYEHHUE JIOMYyCKa, a NpU HEOOXOJUMOCTH U JJUHY HOPMHUPYEMOTO
y4acTKa, B TPEThEHl M MOCIHEAYIOMMX 4YacTAax — OykBeHHOe oOo3HaueHue 6a3. Pamky
PEKOMEHyeTCsl BBINOJHATh B TOPU3OHTAIBHOM TMOJOXKeHuU. llepecekatb pamky
J0ITyCKa KaKUMU-JIMOO JIMHUSAMU HE JlonyckaeTcsa. Eciau gomyck OTHOCUTCS K OCH WU
K IJIOCKOCTH CHUMMETPHUH, TO COCIUWHUTEIbHAS JIMHUS JTOJDKHA OBITh MPOJOJIKEHUEM
pa3smepHor JmHMM (puc. 6.1). Ecam ke oTkiIoHeHHMe wiaM 0a3a OTHOCATCS K
ITOBEPXHOCTH, TO COECIMHUTEIbHAS JIMHUS HE JOJDKHA COBMAAATh C pazMepHoil. Ecin
pa3Mep 3JeMeHTa YK€ yKas3aH, pazMepHas JUHHUS JOJbKHA ObITh 0e3 pa3mepa, U ee
paccMaTpuBalOT KaK COCTaBHYIO YacTh YCJIOBHOTO 00O3HaueHMs Jomycka. YucioBoe
3HAYEHHE JOMYCKa ACUCTBUTENBHO JUIsl BCEH MOBEPXHOCTH WM JITTMHBI 3JIEMEHTA, €ClIU
HE 3aJjaH HOpMHUpYeMbIi ydacTok. Eciau ans ofgHOro sjaemMeHTa HEOoOXOJIMMO 3aJaTh

ABa pa3HbIX BUAaA JOIYCKd, TO pPaMKHU HOITYCKa MOKHO O6T)CI[I/IH$ITB " pacrojiaratb ux
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TakK, Kak Moka3aHo Ha puc. 6.2. ba3pl 0003Ha4alOT 3a4epHEHHBIM TPEYTOJIBHUKOM,
KOTOPBIA COEAMHSIIOT MPU MOMOUIM COEIUHUTENIBHON JUHUM C PAMKOM JOITycKa WU
pamMKoil, B KOTOpOH yKa3blBalOT OykBeHHOe o0o3HaueHue ©Oa3pl. Ecmu Her
HEOOXOAMMOCTH BBIIEIATh Kak 0a3y HM OJHY M3 IMOBEPXHOCTEH, TO TPEYrOJIbHUK
3aMEHAIOT  CTpenkoil. JIuHelHble  pa3Mmepbl, ONPENENIoIIUe HOMHUHAIbHOE
PacoOJIOKEHUE 3JIEMEHTOB, OIPAHUYMBAEMBIX JIOIYCKOM PACIIOJIOKEHUS, YKa3bIBAIOT
Ha 4epTekax B MPSMOYIOJbHBIX pamMKax. Eciau gomyck pacnosioxeHus Wik GopMbl HE
yKa3aH Kak 3aBUCUMBIA, TO €ro CYHTAIOT HE3aBUCUMBIM. YUCIOBbIE 3HAYCHUS
JOIYCKOB (OPMBI, JOMYCKOB PACIOJIOKEHUS W CYMMAapHBIX JOMYCKOB (OpPMBI U

PacCIIOJIOKCHUA HOBerHOCTCﬁ HOJIKHBI COOTBCTCTBOBATH YKA3dHHBIM B Tabm. 6.5.

Ol-
Ol [4 .- — T — -]
.15

Puc. 6.2. HaneceHnue 10mMycKOB OTKJIOHEHHUS! TOYHOCTH (POPMBI U B3aUMHOTO

PaCIIOJIOKCHUS HOBGpXHOCTefI ACTaJln

Tabnuma 6.5. YncnoBsie 3HaUEHUS TOMYCKOB (POPMBI, JOIMYCKOB PACTIONOKECHUS

Y CYMMapHbIX JI0MTYCKOB ()OPMBI U PACTIOJIOKEHUS TOBEPXHOCTEN

MKM

0,1 0,12 |0,16 0,2 0,25 |0,3 0,4 0,5 |06 0,8
1 1,2 1,6 2 25 |3 4 5 6 8
10 12 16 20 25 30 40 50 60 80

100 120 | 160 200 250 | 300 400 500 |600 800
1000 |1200 | 1600 2000 | 2500 | 3000 |4000 |5000 | 6000 |8000
10000 | 12000 | 16000 |- - - - - - -
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Tabmuma 6.6. VYpoBHM OTHOCUTENBHOW TIE€OMETPUUECKOW TOYHOCTH W

COOTBCTCTBYIOIIHUEC UM CTCIICHHU TOYHOCTHU Cl)OpMI)I MUJIMHAPHUICCKUX HOBerHOCTCﬁ

KBanuTeTs! gomycka pasmepa | 4 5 6 7 8

YpoBHU reomerpuueckon | A B|{C|A|B|C|A |[B|C|A |[B |[C|A|B|C

TOYHOCTHU

Crenenu toynoctr mo [OCT |2 |3 11 /4 |3 (2|5 |4|3|6 |5 (4|7 |65
24643-81

KBamurers! normycka pasmepa | 9 10 11 12 -

YpoBHH reomerpuueckon |A [ B|C/A|B|C|A |[B|C|A |B |[C|- |- |-

TOYHOCTHU

Crenenu toynoctu mo ['OCT |8 |7 /619 |8 |7 (10198 |11/10(9 |- |-
24643-81

Tabmuma 6.7. Jlomycku MUIMHAPHYIHOCTH, KPYTJIOCTH, TPOMHIS MPOI0THHOTO

cedeHus (B COKpAIEHUN)

WutepBabt CrerneHu TOYHOCTH

HOMHUHAIBHBIX* | 1 2 3 4 5 6 7 8 |9 |10 |11 |12
pa3sMepoB, MM JONMYCKHU IWJIMHAPHYHOCTH, KPYTJIOCTH, TIPO(UIIS TIPOJOIBHOTO CEYCHUS, MKM
o3 0,3 05 (08 12 12 |3 5 8 |12 |20 |30 |50

Cg. 3 10 10 0,4 06 |10 16 25|40 |60 |10 |16 |25 |40 |60

Cs. 10 1o 18 0,5 08 |12 2 3 5 8 12 |20 |30 |50 |80

Cs. 18 1o 30 0,6 1 1,6 25 |4 |6 10 |16 |25 |40 |60 | 100
Cs. 30 o 50 0,8 12 |2 3 5 |8 12 |20 |30 |50 |80 |120
Cg. 50 1o 120 1 16 |25 4 6 10 |16 |25 |40 |60 | 100 |160
CB.120 10 250 | 1,2 2 3 5 8 12 |20 |30 |50 |80 | 120|200

*Tlon HOMUHAJIBHBIM pa3MEpPOM MOHUMAETCS HOMHUHAIBHBIA  JIHAMETP

IIOBCPXHOCTH.

Tabnuna 6.8 [lomycku mnapamienbHOCTH, MEPIEHIUKYIAPHOCTH, HAKJIOHA,

TOPIIEBOT'0 OUEHUS U TIOJTHOTO TOPIIEBOTO OMEHUs (B COKPAIICHUH )

45



NuTtepBais CreneHnu TOYHOCTH

HOMHMHAJIBHBIX | 1 2 3 4 5 6 7 8 9 10 |11 |12

pa3MepoB, MM | TONYCKH MapajuIeIbHOCTH, IEPHEHAUKYISIPHOCTH, HAKJIOHA, TOPLEBOIO
OMEeHUs U MOJHOTI'O TOPLIEBOTO OUEHUS, MKM
Ho 10 0,4 06 |1 16 |25 |4 6 10 |16 |25 |40 |60
Cs. 10 no 16 0,5 08 |12 |2 3 5 8 12 |20 |30 (50 |80
Cg. 16 5o 25 0,6 1 16 (25 |4 6 10 {16 |25 |40 |60 |100
Cg. 25 5o 40 0,8 12 |2 3 5 8 12 {20 |30 |50 |80 |120
6
8

Cs. 40 no 63 1 16 |25 10 16 |25 |40 |60 |100 |160

4
Cs.63 10100 |1,2 2 3 5 12 20 |30 |50 |80 |120] 200
Cs. 100 10 160 | 1,6 25 |4 6 10 16 25 (40 |60 |100| 160|250
Cs. 160 10 250 | 2 3 5 8 12 20 30 |50 |80 | 120|200 | 300

[Ipumeuanue. [Ipn Ha3HA4YCHUU JIOITYCKOB [apaJlJIeIbHOCTH,
MEPIIEHAUKYJSIPHOCTH, HAKJIOHA [0l HOMHUHAJIBHBIM pa3MepoM [OHUMAETCS
HOMMHAJIbHAsl JJIMHA HOPMHUPYEMOIO Y4YacTKa WJIM HOMHUHAJIbHAs JJIMHA BCEH
paccMaTprBaEMOil TOBEPXHOCTH (IJIsi JOIMYyCKa MapauieIbHOCTH - HOMHHAJIbHAS
JUTMHA OOJIBIIIEH CTOPOHBI), €CITM HOPMUPYEMbI ydacToK He 3aaaH. [Ipu Ha3HaueHuu
JIOMYCKOB TOPIIEBOr0 OMEHUs IMOJ] HOMUHAJIBHBIM pa3MepOM IMOHUMAETCS 3aJaHHBIM
HOMUHAJIBHBIM ~ JIHAMETP WM HOMHUHAJIBHBIM  OOJBIINN  JHAMETp  TOPIICBOM
noBepxHocTU. [Ipu Ha3HAYeHUU JIOMYCKOB TIOJHOTO TOPIIEBOrO OWEHMS MO
HOMUHAJIBHBIM ~ pa3MEpPOM  TOHHUMAETCS  HOMHUHAIBHBIA  OONBIIMIA  JUAMETP

paccMaTprUBaeMoOU TOPLIEBOW MOBEPXHOCTH.

Tabmuma 6.9 Jlomycku paguanbHOTO OMEHHS U TOJIHOTO PaguabHOTO OWEHWS,
JOIYCKH COOCHOCTH, CHMMETPHUYHOCTH, TIEPECCUCHHMsI OCeld B JIUaMETPAIbHOM

BBIPXKEHHUHU (B COKpAIIICHUN)

WHuTepBansl Crenenu TOYHOCTH
HOMHHAITbHBIX 1 |2 3 4 |5 6 7 8 |9 10 (11 |12 |-
pa3MepoB, MM Jlonyckd paauanbHOr0 OWEHUs W TOJHOTO PagualbHOrO OUEHMS.

JlomyCcKM  COOCHOCTH, CHMMETPHUYHOCTH, TI€pecedeHusi oceild B
JIaMeTpPalbHOM BBIPAXKEHUH, MKM

Jo3 08112 |2 3 3) 8 12 |20 |30 |50 |80 |120|-
Cs.3 110 10 1 16 (25 |4 6 10 |16 |25 |40 |60 | 100|160 | -
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Cs. 10 1o 18 1,22 3 5 |8 12 |20 |30 |50 |80 |120 200 | -
Cs. 18 10 30 16 25 |4 6 |10 |16 |25 |40 |60 |100 160|250 |-
5
6

Cs. 30 o 50 2 |3 8 |12 |20 |30 |50 |80 |120 200|300 -
Cg. 50 o 120 2,5 |4 10 |16 |25 |40 |60 |100 | 160 | 250 | 400 | -
CB.120 o 250 3 |5 8 12 |20 |30 |50 |80 |120| 200 | 300 | 500 |-

[Tpumeuanue. Ilpu Ha3HaueHUM AOMYCKOB PATUATIBHOIO OMEHUS U IOJIHOTO
paauaIbHOrO OWEHWs IOJ HOMHUHAJIBHBIM pPa3MEPOM IOHUMAETCS HOMUHAIbHBIN
IMaMETp paccMaTpUBaEMOM IMOBEPXHOCTH. [Ipn Ha3HaYeHMM AONMYCKOB COOCHOCTH,
CUMMETPUYHOCTH, IEPECCYECHUS] OCEM I0J HOMHHAIBHBIM pPa3MepOM ITOHUMAETCS
HOMUHAJBHBIA ~ JUAMETpP  pacCMAaTpUBAEMOM  MOBEPXHOCTHM  BpalleHHUs WU
HOMMHAJIBHBIA pa3sMep MEXIy MOBEPXHOCTSIMH, OOpa3yIIUMU paccMaTpUBaeMbId
CUMMETPUYHBIN 35ieMeHT. Ecian 0a3a He yka3bpIBaeTcs, TO JIOMYCK ONpENENseTcs IO

AIIEMEHTY ¢ OOJIBIIUM Pa3MEPOM.

Memoouka ebinoiHeHus padomol.

CTymeHTy BBIJAETCS 3aroTOBKAa 4YepTEeKa, HAa KOTOPOM YyKa3aHO, KaKWe
TpeObOBaHUS K TOYHOCTH (OPMBI W TOYHOCTH B3aUMHOTO  PACIOJIOKEHUS
MMOBEPXHOCTEH HEOOXOIMMO HAaHECTH Ha YEPTEK.

1. [Ipoananu3upyiite yeptex Aetanu. ONUIIUTE KPaTKO (PU3NIECKYIO CYIITHOCTD
Ka)XJ10T0 U3 TpeOOBaAHUIM.

2. OnpenenuTte CTETIEHb TOYHOCTH U3 TaOIHUITHI 6.6.

3. Beinuiure T0MyCKY Ha 3ajaHHbIC TapaMeTpsl (cM. Tadi. 6.7, 6.8 u 6.9).

4. BpraepTuTe 3CKHM3 JCTANM M HAHECHUTE Ha HEro TPeOOBaHUS K TOYHOCTH
(GhOpMBI ¥ B3aMMHOTO PACIOJIOKECHHS TTOBEPXHOCTEH C YUETOM BBIIIETIEPEUNCICHHBIX
TpeOoBaHMA B TAOIUIIBI 6.5.

Koumponwsnwie gonpocel.

1. Kakumu  cranmaptramMu  perJaMeHTUPYIOTCS  JOMyCKH  (OpMBI U

PacnoJIoKeHUs] TOBEPXHOCTEM?

2. Yro Ha3bIBaeTCs OTKIOHEHUEM (opmbl EF?
3. Uro Ha3bIBaeTcs gomyckoM (opmbl TF?
4, Korna nasnagaror nomnycku ¢popmbi?
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EC?

12.

Uto HA3bIBAECTCS OTKIOHEHUEM OT MIJIMHIAPUIHOCT?

Yrto Ha3pIBacTCA OTKIOHEHUEM OT KPYTJIOCTH?

Uto Ha3pIBaE€TCS OTKIOHEHUEM TTPO(HIIS MPOTOTHHOTO CCUCHUH?
Yrto Ha3pIBaeTCS OTKIOHEHUEM OT TUIOCKOCTHOCTH?

Yrto Ha3pIBaCTCA OTKIOHEHUEM OT MPSIMOJTMHEHHOCTH B IJIOCKOCTH?
[Tepeunciute OTKIOHEHHS M IOMTYCKH PACTIONOKECHHS TIOBEPXHOCTEH.

Yrto Ha3wpIBaeTcs CYMMApPHBIM OTKJIIOHCHHUCM (I)OpMI)I U PaACIIOJIOXKCHUA

[IpuBenuTe 0003HAUEHHS JIOMYCKOB  (OPMBI W PACIOJIOKEHUS

HOBCpXHOCTGﬁ Ha YCPTCIKaAX.

13.

HazoBuTe ypOBHM OTHOCHTEIBHOW TE€OMETPUUYECKOM TOYHOCTH U

COOTBCTCTBYIHOIIMC UM CTCIICHHU TOYHOCTHU (bOpMI)I MUIMHAPUICCKUX HOBerHOCTeﬁ.
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IIpakTHyeckas padora Ne 7
OmnpenesieHue napaMeTpoB MOCaAKH MOALIMITHAKA B KOPIYC

H NnMoCaakM BaJjia B IOAIINITHUK

Ilenv pabomwr. O3HaKOMUTHCS C OCOOCHHOCTSAMH (DOPMHUPOBAHMS I1OCATOK
MOAIIMITHUKOB KaueHHs B KOPITYC U Ha Ball.

Teopemuueckue npeonocwvliKu.

Tloowunnuk — 3TO KOHCTPYKTUBHBIN y3€JI, IpeAHA3HAUCHHBIN 1JI TIOABUAKHBIX
COCMHEHUN JETAIe W SBIAIOLICHCA YacThlO OINOPbl WM YIOpa, KOTOpPOE
MOJJICPKUBAET Bajl, OCh WM WHYIO TMOJABMKHYIO KOHCTPYKIIMIO C 3aJaHHOM
KECTKOCTBIO. [1OAIMMITHUKY, SIBISACH ONOpaMu JJIsl IOJIBHXKHBIX YacTeH, ONpeesatoT
X TIOJIO)KCHHME B MEXaHU3ME M HECYT 3HAuyMTEIbHbIE Harpy3ku. [[0aroBEeYHOCTH
MOJIIMITHUKOB ~KAYCHHUSI ONPEACNSACTCS BEIMYMHOW UM XapaKTepOM HArpys3Ku,
TOYHOCTBHIO U3TOTOBJICHUS, MPaBUJIBLHON MOCAJKON Ha Bajl U B OTBEPCTHE KOpITycCa,
Ka4eCcTBOM MOHTaka. B 3aBUCHMOCTH OT TOYHOCTH HM3TOTOBJICHUS M COOPKH IS
Pa3JIMYHBIX TUMOB MOJIIWITHUKOB YCTAHOBJIEHBI KJIACChl TOYHOCTH. [l MIapuKOBBIX
paguagbHBIX M PAJMAIBHO YIIOPHBIX IMOIIITUITHUKOB U JIJISI POJIMKOBBIX pPadalIbHBIX
nmoammmmHuKkoB ['OCT 520-2002 «Ilommumnuaukn kadenus. OOIIHe TEXHUYECKHE
yCloBHS." YCTaHABIMBAET CICAYIOIINE KJIACCHI TOYHOCTH MOAIIMITHUKOB: 8, 7, N, 6, 5,
4, T, 2 (o6o3HaYeHUs] yKa3aHbI B MOPSAKE BO3PACTAHHS TOUYHOCTH). JJIT pOTMKOBBIX
KOHUYECKUX MOJAIIMITHUKOB YCTaHOBJIEHBI KJacchl TouHOCTH 8, 7, 0, N, 6X, 6, 5, 4, 2.
Jlns Bcex MOJNIIMITHUKOB, KPOME KOHMYECKHX HOPMAaJbHBIA KJIacC TOYHOCTH
o0o3nauaoT 3HaKoM 0. J[7s KOHMYECKUX TMOAIIMITHUKOB HYJEBOW KJIacC TOYHOCTHU
o6o3Havaror 3HakoM 0, a HopmanbHbI— OykBoM N. Jlns oOo3HaueHHs Kiacca
TOYHOCTU 6 X MCHOJIB3YIOT 3HaK X.

Krnaccbl ToO4HOCTH oOmpenensioT AOMYyCKH pa3MepoB, (POPMBI W B3aMMHOTO
MOJIOKEHUST DJIEMEHTOB JeTajedl MOAIIMITHUKA KadeHUs (JOpOXKEK KadeHUs, Tel
KaueHUs | T.1I.); JOIYCKH pa3MepoB U (GOPMBI TOCATOYHBIX MOBEPXHOCTEN HAPYKHOTO
U BHYTPEHHEro KOJell MOJIIMITHUKA KaueHHs; JOMYCTUMbIC 3HAYCHUS MapamMeTpoB,

XapaKTCPU3YIOMIUX TOYHOCTD BpaliCHUA IIOAIIHNITHHUKOB. I[OHOJIHI/ITGJII)HBIGI
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TeXHUYECKME TpeOOBaHUSA K TMOMAMIAITHAKAM KAa4eHHUS YCTAaHABIMBAIOTCS TpeMs
kareropusimu: A, B, C.

JInst mocaoK MOJUIMITHUKOB B KOPIYC M Ha BaJl IPUHST Psii PEKOMEHJOBAaHHbIX.
[Tocamky IMIApUKOBBIX UM  POJMKOBBIX  pagUalbHBIX M PagrdalibHO-YIOPHBIX
MOIIUITHUKOB (IIPH OCEBOM PETYIMPOBKE paIMAIBHO-YIIOPHBIX KOJIEI] MO ITUITHUKOR)
PEKOMEHIYIOTCSI TIOCAJIKH, MpuBeIeHHbIE B Tabm. 7.1. [lpu perynupyemom HapyKHOM
KOJbLIE C UHUPKYJAIMOHHOM HArpyXEHUHU PaardajIbHO-YIOPHBIX IMOAIIMITHUKOB

pexomenayrorcs nocaaku JS7/10 u Js7/16.

Tabnuna 7.1 (Tabnuia gaHa B COKpAIICHUN)

BUJI KOJIbIIA BUJI HATPY/KCHUS | PEKOMEHyEMBbIE ITOCAIKU
BHYTPEHHEE KOJIBIIO, MTOCAIKa Ha BaJ LUPKYJIIPHOE LO/ n6, LO/ m6, LO/ k6, LO / js6
L6/n6, L6/ m6, L6 /K6, L6/ js6

MECTHOE LO /js6, LO/ k6, LO/ g6, LO/ f6

L6/ js6, L6/ k6, L6 /g6, L6 /6
KosiebarebHOe LO/js6, L6/ js6

Hapy»XHOE KOJIbIIO, TOCaKa B KOPIYC | IMHUPKYISIPHOE N7 /10, M7 /10, K7 /10, P7 / 10
N7 /16, M7 /16, K7 /16, P7 /16
MECTHOE H7 /10, H7 /16

KoJyie0aTenbHOe Js7110,Js7/16

[Tonst 1OMYyCKOB JIJIs1 BHYTPEHHErO U HAPY>KHOTO KOJIEl MOJIIUITHAKA KadeHHsI
pacnojoXKeHbl 0OIMHAKOBO OTHOCUTEIBHO HYJIEBOH JINHUU, BEPXHEE OTKJIOHEHHUE PABHO
0, HUKHEe — oTpunareabHoe (pucyHok 7.1). Babl ¢ moasiMu gomyckos 6, p6, n6, mo6,
k6 mpu comnpspkeHUH ¢ BHYTPEHHAM KOJIBIIOM IMOJIIUITHUKA 00ECIICUYMBAIOT MOCAIKH C
HaTsATOM. B Tabn. 7.2 mpuBeneHbl MpeebHbIe OTKIOHEHHS] OTBEPCTHS BHYTPEHHETO
KOJIbIIA, a B Ta0J. /.3 OTKJIOHEHHS] HAPY>KHOTO KOJbIA JIJISl MIAPUKOBBIX U POJMKOBBIX

paaraJIbHBIX 1 IIAPUKOBLIX PaJUAIbHO-YIIOPHBIX ITOJAIINITHUKOB.
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Puc. 7.1. Pacnionoxxenue mojen AOITYCKOB B COCAMHCHUAX «IIOAIIHUITHUK-BAJD?»,

«TOIINAITHUK-KOPITYC»

Tabnuna 7.2 [IpenensHbie OTKIOHEHHS OTBEPCTHUS BHYTPEHHETO KOJIbIIA, MKM

HurepBaisl Knacc 0 Kiace 6
HOMHUHAJIbHBIX

JIMAMETPOB HIDKHEE BEPXHEE HIDKHEe BEpXHEe
Cs. 10 go 18 -8 0 7 0

Cs. 18 1o 30 -10 8

Cs. 30 oo 50 -12 -10

Cs. 50 no 80 -15 12

Cg. 80 10 120 -20 15

Cs. 120 no 180 -25 18

Tabun. 7.3. IlpenenbHble OTKIIOHEHUSI HAPYKHOTO KOJbIA, MKM

NHTtepBansl Kitace 0 Kiace 6
HOMMHAJIBHBIX
HIDKHEE BEpPXHEE HIKHEE BEpPXHEE
IUaMETPOB
Cs. 18 1o 30 -9 0 -8 0
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Cs. 30 mo 50 -11 -9

Cs. 50 o 80 -13 -11
Cg. 80 o 120 -15 -13
Cg. 120 1o 150 -18 -15
Cs. 150 no 180 -25 -18
Cs. 180 o 250 -30 -20-

Honycku gpopmbl u pacnonosicenus nosepxnocmeti oemainei 100 NOOUUNHUKU
Kauenusi. B3auMHBIA TEpPEKOC BHYTPEHHEIO0 W HAPY>KHOTO KOJIel MOJIIIUITHUKOB
BBI3BIBACT  IOSIBJICHUE  JOINOJIHUTEIBHOIO  CONPOTHBIICHHS  BPALICHUIO  BaJa.
CyMMapHBbIil yroJl B3aMMHOT'O ITEpeKoca KoJiell NOIIMITHUKA B OOLIEM CIIy4ae COCTOUT
U3 psja YIJOB, BBI3BAHHBIX OTKJIOHEHMSIMH PACIHOJIOKEHUS 0a30BBIX HIIEMEHTOB
JeTaneu:

0-=01+02+03+ 04+ 05

rae 0X — cyMMapHbIi JOMyCTHUMBIN yroJl B3aUMHOTO IepeKoca KOJIel MOAIINITHUKOB
KaueHHUs, peKOMEeHyeMble 3HaueHus yria, ycraHoBieHHble [[OCT 3325-85. 01 — yroa,
BBI3BAaHHBI  OTKJIOHEHHEM OT COOCHOCTH IIOCQJI0YHOW TIIOBEPXHOCTH  BaJla
OTHOCHTENBHO o0Omel ocu; 02 — yroj, BBI3BaHHBIM OTKJIOHEHHEM  OT
MEePHEHANKYJIAPHOCTH 0a30BOro TOpLA Baja WM JIE€Tajed, YCTAaHOBJIEHHBIX HAa HEM,
OTHOCHUTENILHO OOIIEeH OCH MOCaJ0YHBbIX MOBEPXHOCTEH Baja; JOMYCTUMBbIE 3HAUCHMUS
yIila 1 COOTBETCTBYIOUIME €My TOPLOBbIe Ouenus, ycranosieHHnsie 'OCT 3325-85; 03
— yroji mnporuda JIMHUM Baja NOJA JACHCTBUEM HArpy3k);  3HAy€HUE YIJIa
PacCUMTHIBACTCSI MO COOTBETCTBYOIMM (Gopmynam; 64 — yron, BbI3BaHHBINA
OTKJIOHEHHEM OT COOCHOCTH TIOCaJI0YHOM MOBEPXHOCTU OTBEPCTUSI OTHOCUTEIHHO
oO1eit ocu 0TBepCTHi; 05 — yroii, BEI3BaHHBIM OTKIIOHEHUEM OT MEPIEHIUKYIISIPHOCTH
0a30BOro TOpLa KOpIyca OTHOCUTEIBHO OOIIEH OcH; JOIyCKaeMble 3HAUYEHHUs yria U
COOTBETCTBYIOIIIME €My TOpLIOBbIe OueHus, ycranosyieHHsie 'OCT 3325-85.

Mexnay yraamyp Iepekoca KoJiell MOJAIIWIHMKA W COOTBETCTBYIOIIMMHU
MpeAeIbHBIMUA OTKJIOHEHUSMH Y JIeTajeil CyIIeCTBYET ONpenesieHHAas 3aBUCUMOCTb.
Hanpumep, OTKIIOHEHHS] OT COOCHOCTH PACCYUTHIBAIOT HA OCHOBAHUH I'€OMETPUUYECKUX
noctpoeHui. CBs3b MEXJy TOPLOBBIMU OHEHHMSIMU U BbI3bIBAEMBIMH WMHU YyTJaMU
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nepekoca 02 u 05 Gonee cloKHAsg, TMO3TOMY OTH 3HAYCHHUS PACCUUTAHBI IO
pexomeHaanusaM. CBs3b MEXIYy TOPIIOBEIMU OMCHHSIMHU U BBI3BIBAEMBIMH MU YTJIAMHU
nepekoca mnpejacrasieHa B Tadauie 7.4. lllepoxoBaToCTh MOCAI0YHBIX TOBEPXHOCTEMH,
COTIPSITAEMBIX C KOJBI[AMHU TOAIIUITHUKA JeTalei, 3aBUCUT OT JuUaMeTpa W Kiacca
TOYHOCTH TommumnanKa. COOTBETCTBYIONIME 3HAYCHUs TapaMeTpoB Ra mus
MOCAIOYHBIX MOBEPXHOCTEH BajOB, OTBEPCTUH U TOPIOB 3aIJICUUKOB BAJOB U

KOPITYCOB IIpeICTaBJIeHbI B TabuIle 7.5.

Tabn. 7.4. CBsi3b MEXAy TOPLOBHIMU OMEHUSMU U BBI3BIBAEMBIMH HMH yTriaMu

nepexoca
JOITYCK HOMUHAJIbHBIX JOITYCK TOPIIEBOTO OMEHMs, He Ooiiee
JTMaMeTpoB BayioB d, MM KJIACC TOYHOCTH TIOIITUITHAKA
0 6
ouenue Ay, MKkM | yron O, | 6uenue Ay, MKM | yroua ©®,
ceitre 18 go 30 21 1.50' 13 1.10'
csbire 30 mo 50 25 16
cseire 50 mo 80 30 0.75' 19 0.40'
ceoie 80 no 120 35 22
JIOTTYCK HOMUHAJIbHBIX JIOITYCK TOPIIEBOTO OMEeHMs, HEe OoJiee
JMaMeTPOB OTBepCTHii d, KJIACC TOYHOCTH MO IITUITHUKA
MM 0 6
ouenue Ay, MKkM | yroa Os | 6uenue Ay, MKM | yros s
cseiie 30 1o 50 39 1.50' 25 1.10'
cBoItre 50 go 80 46 30
ceoie 80 go 120 54 1.10° 35 0.50'
ceeime 120 go 180 63 0.90° 40 0.45'
ceeimre 180 go 250 72 0.85' 46 0.40'

Tabn. 7.5. Ilapamerpsl Ra mocamo4HbIX MOBEPXHOCTEH BajlOB, OTBEPCTUH U

TOPHOB 3aIIJICHUKOB BAJIOB 1 KOPITYCOB
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[TocamouHble MOBEPXHOCTH Knaccel Tounoctn | HomuHanbpHBIC JUAMETPHI
MOAIIUITHUKOB 1o 80 MM 80...500 Mmm
Ra, Mmkm

Bamnos 0 1,25 2.5

6,5 0,63 1,25

4 0,32 0.63

OTBepcTHil KOPITyCOB 0 1,25 2,5

6,54 0,63 1.25

Top110B 3aIJICYNKOB BaJIOB U 0 2,5 2,5

KOPITyCOB 6.5,4 1,25 2,5

Memoouka evinoinenus padomeal.

1. ITonyunTts 3aganue y mpeno1aBaTesis.

2. BriOepute u3 Tabi1. 7.1 peKOMEHA0BAHHYIO MOCAKY MOAIIMITHUKA HA BaJl.

3. Paccunraiite 1 MOCTPOUTE CXEMBI PACIIOJIOKEHUS ITOJIEN TOIIYCKOB B IOCAJKE
MOIIITMITHUKA Ha BaJl (cM. puc. 7.1), ucrons3ys Tadn. 7.2 u 7.3,

4. BeiGepute u3 Tabi. 7.1 pekoMEH0BaHHYIO MOCAIKY MOAIIUITHUKA B KOPITYC.

5. PaccunranTte 1 OCTPOUTE CXEMBI PACITOIOKEHUS TTOJIEN JIOIYCKOB B IIOCAJKE
MOJIIIUITHUKA B KOpIyc (cM. puc. 7.1).

6. Onpenenure MepoOXOBATOCTh MMOCAA0YHBIX IOBEPXHOCTENW BAJIOB U OTBEPCTUM
B KOpITyC€ JIJIsl yCTAHOBKM MOJIIUITHUKA U TPEOOBaHUS K TOPLIEBOMY OMEHUIO.

Konmponwvnwie éonpocul

1. Y10 Takoe NOAIIUITHUK?
2. Kakue ecTb Kj1acchl TOUHOCTH ITOINIUITHUKOB?
3. [Tepeuncnure momycku GOpMBI U PACTIONOKEHHS TIOBEPXHOCTEH aeTaneit

o NOAIIUITHUKH KauCHUA.
4, Ha3zoBure PEKOMCHAOBAHHBIC ITOCAAKH IMOAIIUITHUKA B KOPITYC.

5. HazoBute PCKOMCHAOBAHHLIC ITOCAAKHU ITOJAIIUITHUKA Ha Ball.
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IIpakTuyeckas padora Ne 8

AHAJIN3 cTA0MJILHOCTH IMOKA3aTeId KAa4eCcTBAa U3/1eTus

Ilenv pabompr. OcBouTh METOAMKY aHalIM3a CTAOMJIBHOCTH ITOKa3aTes
KauyecTBa M3ACIHS C ONPEICICHUEM OCHOBHBIX KOJUYECTBEHHBIX KPUTEPHUEB
(XapakTepuCTHK).

Ilocneooseamenvnocms evinonnenus padbomal.

3amanue BBIJAET TpPENojAaBaTeNb B BUAE TaOMUIIBI, 3HAYCHHS OJHOTO W3
MoKa3aTeled CIay:KeOHOrO0 Ha3HAYEHHsS MAIWHBI, TOJYYEHHBIX B peE3yJbTare
HKCIUTYaTallMOHHBIX UCHBbITaHUN. B Tabmuie ykasaHbl JONMYCTHMbIE 3HAYEHHS 3TOTO
KE TIOKa3aTelssd, OIpPENENICHHbIE B TEXHUYECKOM 3a/JlaHMM Ha MPOEKTHPOBAHUE
MamvHbl. Hanpumep, ucnbpITaHuiO HOJBEpriach JuTelHas (opma A NOJydeHUs
OTJIMBOK M3 YEPHBIX M LIBETHBIX CIUIABOB JHUTHhEM B MeTauindyeckyro ¢gopmy. Kimacc
pa3MepHON TOYHOCTU TaKMX OTIUBOK — 6-i1. J{ms pasmepa otnuBku A=210MM 3TOMY
KJIACCY COOTBETCTBYET MAKCHUMAJIBHO BO3MOXKHOe mnoje jponycka TA=0,9MMm. Ilpu
CUMMETPUYHOM PACHOJIOKEHUH TIOJISI JOMYCKa OTHOCHTEIbHO HOMHHAJIBHOTO
3Ha4YeHUus1 pasmepa, T.e. npu Ec= 0, Ha oiiuBke 3anaH pasmep A=210+0,45 mm. Ilpu
HKCIUTYaTal[MOHHBIX HCIBITAHUAX MeTalinueckod (opmbl OblT u3rorosieHsl 100
OTJIMBOK, B HUX U3MEPEH MOJYyUYECHHBIN pa3sMep, U Pe3ysbTaTbl U3MEPEHUI TPUBEICHBI
B 33/IaHUM HA NPAKTUYECKyI0 paboTy. M3iokeHne MEeTOAMKH BBIIOJHEHUS paboTh

OyJZieM COMpPOBOXKAATH 3TUM TPUMEPOM.

Ta6muma 8.1 Ucxomanbie manHbIC (IpUMED)

210,03 | 209,89 | 209,91 | 210,23 | 210,01 | 209,71 | 210,12 | 209,83 | 210,36 | 209,76 | 210
210,11 | 210,03 | 210,3 | 210,3 |210,15]| 210,14 | 210,41 | 209,96 | 210,25 | 209,96 | 210
209,86 | 210,26 | 209,96 | 210,2 |209,98 | 210,04 | 210,12 | 209,92 | 210,15 | 210,3 | 210,1
210,11 | 210,03 | 210,27 | 209,86 | 210,01 | 209,91 | 210,05 | 209,91 | 209,91 | 210,22 | 210,3
209,86 | 210,29 | 209,99 | 209,81 | 210,05 | 210,06 | 209,93 | 210,24 | 209,7 | 210,14 | 210
209,76 | 210,06 | 210,03 | 210,16 | 210,37 | 210,13 | 209,83 | 209,99 | 209,9 | 209,99 | 210,3

210 210,2 | 209,9 | 210,22 | 210,22 | 209,75 | 210,06 | 209,86 | 210,2 | 209,88 | 210,1
209,77 | 210,15 | 210,26 | 209,97 | 210,24 | 210,1 | 209,76 | 209,92 | 209,61 | 209,88 | 210,4
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210,09 | 209,99 | 209,81 | 210,28 | 209,88 | 209,95 | 210,08 | 210,25 | 210,14 | 209,73 | 210
210,31

Onpenenenrne KOTUYSCTBEHHBIX XapaKTEPUCTHK CTAOMIBHOCTH ITOKA3aTels
ciyxe0Horo HazHaueHus. opMyITbl 11 pacueTOB ATUX XapaKTEPUCTUK MTPUBEICHBI B
tabmuie 8.2. Jlnma ymoOcTBa pacyeToB Jydllle CHadajla 3aloJIHUTh Tabmuiy 8.3,

KOTOpasi YIIPOIIAIOT pacyeThl 1o GpopmMynam Tadmuie 8.2.

Tabmuma 8.2 @opMynbl IS ONpEAENieHHUs OCHOBHBIX XapaKTEPUCTUK

CTaOMIIBHOCTH TMOKa3areins A

Ne XapakTepucTuka YcnoBHoe
n/m obo3Haue- | Pacuetnas popmyna
HUC
1 | [lone paccesiHus MOKa3aTeIs wA ® = Amax — Anin
2 | Koopnunara CepPEAUHBI TTOJIS ECow ECe - Ava + Avin A
paccesHus 2
3 | CpenHee 3HaueHUE MMOKA3aTEIIS Aep 4, = 1 Zk: Am,
N
4 | KoopauHata 11eHTpa rpyIIUpOBaHUs M(x) M(x) =A4.- Ao
CpenHee KBaJpaTHUECKOE OTKJIOHEHHUE - - W
5 o4 B
6 | Koaddumument Tounoctu Ky K, = 1
A
Koaddurment CMEIIICHUS OJIS E p= EcA-M(%)
paccesiHusI OTHOCHUTEJILHO TTOJIS "
JIOTTyCcKa

Vci1oBHBIE 0003HAUECHHUS:

Amax » Amin - MAKCUMATBHOE 1 MUHUMAJILHOEC 3HAUCHHUS TTOKA3aTEelIs, TOTyUCHHBIC
IIPU KOHTPOJIE;

Ao - HOMUHAJILHOE 3HAYEHHE ITOKA3aTEIIS;

Aj - 3HaYCHHE TTOKa3aTess B ceperHe I-ro nHTepBaa (cM. Tabi.8.3)
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K - KOTM4ecTBO MHTEPBAJIOB, HA KOTOPHIE Pa30UT MacCHB U3MEPECHUN;
M; — KOJINYECTBO 3HAYCHUH ITOKa3aTelsl KauyecTBa B I-OM UHTEPBAJIE;
N — obuiee KOJIMYECTBO U3MEPEHHBIX 3HAUECHUI MTOKa3aTels;

TA — none nomycka noka3aTelis KauecTBa;

EcA — KOOpAnHaTa CCPCANHLI IT10JIA JOITYCKA ITOKAa3aTCIIA Ka4CCTBA.

ITpumep. TlonydenHoe mone paccessHus @A pa3duBaeTcs Ha K OTUHAKOBBIX
uHTepBaioB. KoimyecTBO HHTEpBAIOB peKOMeHAyeTcsa npuHuMatk oT 10 mo 15.
['paHuLbl MHTEPBAIOB 3aMKCHIBAIOTCS B rpady 3. ['paHuily mepBOro MHTEpBaia HYKHO
BbIOpaTh TakK, 4TOObI HAaUMEHbIIEE MU3MEPEHHOE 3HAUEHUE IOKa3zaTess OKaszajoch B
cepeauHe 3Toro uMHTepBaia. B mpumepe Obuio npuHsaTO 10 MHTEPBAJIOB C ILIEHOM
uHTepBana 0,08 MM. 3a cyeT TOro, 4ro IpaHMIA [EPBOIO MHTEpBala CIBHHYTa B
CTOPOHY YMEHBIIEHUS Ha IIOJIOBUHY MHTEpBAJla HWHTEPBAJIOB, 3allOJHEHHBIX
M3MEPEHHBIMU 3HAYEHUSMM pasMepa, oka3anoch 11. 3arem Bce 3HaYeHUs MMOKa3aTens
U3 TaONMIbl HCXOJHBIX JaHHBIX pACIPEAEIAIOTCd IO HHTEpBalaM, HCHOJb3Ys
YCIOBHOE O00O3HAUYE€HHME KaXJOr0 3HA4YEeHHs] B COOTBETCTBYIOIIEM HWHTEpBale
yepToukoi B rpade 4. OnpenenstoT KOJIMUYECTBO 3HAUCHUN B KaXKJIOM MHTEpBajie M,
MOJICYUMTHIBAs KOJIMYECTBO YEPTOUEK B COOTBETCTBYIOIIEH CTpoke rpapsl 4 u
3amuceiBas B rpady 5. B pesynbrare xomonku 1,2,5 Tabn. 8.3 obpasyroT TabindHOE

MMpCaACTAaBJICHUC PACIIPCACIICHUA 3HAYCHUM HCCICAYCMOI'O ITOKAa3aTcClIAd.

Tabomuna 8.3 PacuerHnas Tadiuna

Ne ['pasuIE! Cepenunaa | Kommuect- Kox-Bo Aj Xm; Ai— | (A —Aq,)2
1/11 | WHTEPBAJIOB | MHTEpBaia BO 3HAYCHUU A, X Xm;
Ai 3HAYCHUH B | B HHTEpBa-
UHTEpBaJIC Je m;
1 2 3 4 5 6 7 8
1 | 209,57-209,65 209,61 |/ 1 209,61 -0,44 0,1936
2 | 209,65-209,73 209,69 | // 2 419,38 -0,36 0,2592
3 | 209,73-209,81 209,77 | /T 6 1258,62 | -0,28 0,4704
4 | 209,81-209,89 209,85 | /M 11 2308,35 | -0,20 0,44
5 | 209,89-209,97 209,93 | /M 14 2939,02 | -0,12 0,2016
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6 | 209,97-210,05 210,01 | /o 18 3780,18 | -0,04 0,0288
7 | 210,05-210,13 210,09 | /i 14 2941,26 0,04 0,0224
8 | 210,13-210,21 | 210,17 |/l 11 2311,87 0,12 0,1584
9 | 210,21-210,29 210,25 | /i 12 3523 0,2 0,48
10 | 210,29-210,37 210,33 | /M 8 1682,64 0,28 0,6272
11 | 210,37-210,45 210,41 |/l 3 631,23 0,36 0,3888
Hroro 100 21005,16 3,2704

[Io pe3ynpraTaM 5SKCILUIyaTAMOHHBIX HCIBITAHWM OJHOIO W3 II0OKAa3aTeleu
ClIy>)keOHOTO Ha3HAuE€HUs MalluHbl A (WM pe3yjbTaTa TEXHOJOTHYECKOTO IMpoliecca)
PaCCUUTHIBAEM XAPAKTEPUCTUKH €TI0 PACCEIHUS:

— IIOJIC paCCCAHUA C!)A N KOOPpAHHATY €TI0 CCPpCANUHBI EC(!),
® = Amax — Amin = 210,41 — 209, 61 = 0,8 MM
Eco=0,5(Amact Amin)- A0 = 0,5 x 420, 02 — 210 = +0,02 Mm

— CpelHee 3HaYeHHE NoKasaTens Ay,

k
A, = 1 D" 4m, =2100516:100 = 210.05n
n

i=1
— KOOpAMHATY LIeHTpa rpynnupoBanus M(x);
M(x) = A, — Ap = 210,05 - 210 =+ 0,05 mm
— CpellHEe KBaApaTUIECKOE OTKIOHEHNUE G,

k
(o) :\/%{Z(A, _Acp)zmi} :1/3,1207(;)4 =0.18mm
i=1

— K03(phUIIMEHT TOUHOCTHU

. :T_Azﬂzolgg
wA 1.08
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- K03((HULIHEHT CMEeIIeHUs TIOJISl PaCCesHUs OTHOCUTENBHO OIS TOMyCKa

po EAMG) _ 0-(+0.05) _ o
TA 0.9

[TocTpoeHue noiuroHa pacrpeaeacHusl.

[lonuron pacmpenenenus — 93To Tpaduueckas ¢opMa MPeACTABICHUS
pactipenenenusd. llonuron pacnpenesieHusi CTPOUTCS B KOOpAMHATAX «3HAYCHUE
MoKasarelii B CEpelIMHE HWHTEpBaja— 4YacToTa B HUHTepBaie My JlanHble aid
MOCTPOEHUsI MOJIMroHa — B Tabnuie 8.3 koioHkW 3 u 5. 3HaueHus Mokasarens B
cepeIMHEe WHTEPBAJIOB OTKJIAJBIBAIOT MO OCHU abcuucc, Macmrad cleayeT BbIOpaTh
TaK1M, 4TOOBI HA OCH MOXHO OBLIO TTOKA3aTh IOJI€ JIOMYCKa MOKA3aTels U MOJIy4YeHHOE
nojie paccesHus. Yactory MmM; (KOJMYECTBO) B HHTEPBAJC OTKJIAIBIBAIOT IO OCH
OpJIMHAT, MacmTad BBIOUPAIOT, OPUEHTHUPYSICH HA HauOoJblIee 3HAYCHUE M.
CoenuHuB MONYYEHHBIE TOYKH OTPE3KaMH, IMOJYYarOT JIOMAaHYIO JIMHUIO, KOTOpas U
MPEJCTABIIACT COOOM MOJIMIOH pacipeeIcHusl.

Ha rpaduxe cinenyet nokasarh cieayroliee:

® HOMHUHAJIBHOE 3HAUYCHHE MOKa3aTens Ay,

® 3ajJaHHOE TOJISI IOIyCKa MoKa3aTessl U KOOpAUHATY ero cepeanHbl EcA,

® [IOJYYECHHOE MOJIe pacCesHUs TToKa3aTess U KoopAauHaTy ero cepeaunbl ECw,

® pacCYMTAaHHOE CpeJHee 3HaueHHe MokasaTtens A, (LEeHTp IPyNIHUPOBaHUA) U
KOOpAMHATY €ro cepeaunbl M(x).

[Tpumep monurona pacnpeeneHus npuBeaeH Ha puc. 8.1.
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Puc. 8.1. I'padmueckoe npencTaBieHre pacpeie/ICHUs TOKa3aTelsa KauecTBa

(mpumep)

4. OyHKIMOHAIBHOE MPEACTABICHUE PACTIPEAECICHHS IOKa3aTesl.

Takoe mnpencraBiaeHne oOecHeYMBAETCS 3aKOHOM paclpeiesieHusi, KOTOPbIi
(YHKLIMOHAJIBHO OINMCHIBAET YAaCTOTY (BEPOSATHOCTH) B 3aBUCUMOCTHM OT TEKYLIETO
3HaueHus Tokaszatens. Haumbonee YacTo B TEXHOJOTMM MAIIMHOCTPOCHUS IS
OMMCAHUSI PACCESIHUSI MCHOJb3YETCS 3aKOH HOPMAJbHOTO pacrpeesneHus (3aKoH
I"aycca):

1 (ixg)?

e 202 (8.1)

Jlnst Toro 4TOoOBI OLIGHUTH B TMEPBOM NPHOIMKEHUU HACKOJIBKO aJeKBATHO
HCCIIEyEMOE paccessHUe TOKa3aTelsisi MOXKET OBbITh OMUCAHO 3aKOHOM HOPMAJIbHOTO
pacnpeneneHus,  JOCTaTOYHO  HAJIOXKHUTh  HA  TOJMIOH  pachpenesieHus
COOTBETCTBYIOIIYIO KpuByH0 [aycca. UTOOBI TOCTPOWTH 3Ty KPUBYIO HYKHO
paccuuTarh psig OpAMHAT JUIs PA3HBIX 3HAYEHUW MOKAa3aTessl, B HAIEM NpUMEPE — s
pa3HBIX 3HAYECHHU pa3mepa A BHYTPU MOJISI pPacCesHHs. DTO MOXHO CJlieJlaTh IO

60



ypaBHeHuto (8.1), 3amaBasi pasHble 3HaueHus aprymenta Xi = Ai. Ilpu Hammuum
KOMIIBIOTEPAa W COOTBETCTBYIOIIETO MPOTPAMMHOTO OOECledeHHsI Takas 3ajada
pelIaeTcst TOCTaTOYHO OBICTPO M MPOCTO. Bo3MokeH 1 pydHO# pacueTr 3TUX OpAHHAT.
Mertoauka ocHOBaHa Ha TOM, 4To ¢yHKIH (8.1) TabyaupoBana 1y 6=1 (B Tabmu. 1.4).
Jliss Toro 4TOoOBI ONpEeNeNuTh OpAWHATY KPUBOW TNpPH JFOOOM 3HAYCHUU &, HYKHO
Ta0JIMYHOE 3HA4YCHHWE OpJAWHATHl YMHOXHTh Ha TEPEBOAHONM  KOIPPUIMEHT,
YUUTBHIBAIOIIMKA elle M MaciTad (KOJMYeCTBO HCCIICAYyEeMbIX 3HAUCHHWH), B HaIleM
npumepe — N = 100:

k =£n =@x100=44,4
o 0,18

Tabuma 1.4 3uaueHus opauHat kpusoii ['aycca mpu O = 1; g V2.7

Z 0 1 2 3 4 5 6 7 8 9

0.0 | 0.3989 | 0.3989 | 0.3989 | 0.3988 | 0.3986 | 0.3984 | 0.3982 | 0.3980 | 0.3977 | 0.3973
0.1 | 0.3970 | 0.3965 | 0.3961 | 0.3956 | 0.3951 | 0.3945 | 0.3939 | 0.3932 | 0.3925 | 0.3918
0.2 [ 0.3910 | 0.3902 | 0.3894 | 0.3885 | 0.3876 | 0.3867 | 0.3857 | 0.3847 | 0.3836 | 0.3825
0.3 | 0.3814 | 0.3802 | 0.3790 | 0.3778 | 0.3765 | 0.3752 | 0.3739 | 0.3725 | 0.3712 | 0.3697
0.4 | 0.3683 | 0.3668 | 0.3653 | 0.3637 | 0.3625 | 0.3605 | 0.3589 | 0.3572 | 0.3555 | 0.3538
0.5 [0.3521 | 0.3503 | 0.3485 | 0.3467 | 0.3448 | 0.3429 | 0.3410 | 0.3391 | 0.3372 | 0.3352
0.6 | 0.3332 | 0.3312 | 0.3292 | 0.3271 | 0.3251 | 0.3230 | 0.3209 | 0.3187 | 0.3166 | 0.3144
0.7 | 0.3123 | 0.3101 | 0.3079 | 0.3056 | 0.3034 | 0.3011 | 0.2989 | 0.2966 | 0.2943 | 0.2920
0.8 [0.2897 | 0.2874 | 0.2850 | 0.2827 | 0.2803 | 0.2780 | 0.2756 | 0.2732 | 0.2709 | 0.2685
0.9 | 0.2661 | 0.2637 | 0.2613 | 0.2589 | 0.2565 | 0.2541 | 0.2516 | 0.2492 | 0.2468 | 0.2444
1.0 | 0.2420 | 0.2396 | 0.2371 | 0.2347 | 0.2323 | 0.2299 | 0.2275 | 0.2251 | 0.2227 | 0.2203
1.1 | 0.2179 | 0.2155 | 0.2131 | 0.2107 | 0.2083 | 0.2059 | 0.2036 | 0.2012 | 0.1989 | 0.1965
1.2 {0.1942 | 0.1919 | 0.1895 | 0.1872 | 0.1849 | 0.1826 | 0.1804 | 0.1781 | 0.1758 | 0.1736
1.3 {0.1714 | 0.1691 | 0.1669 | 0.1647 | 0.1626 | 0.1604 | 0.1582 | 0.1561 | 0.1539 | 0.1518
1.4 | 0.1497 | 0.1476 | 0.1456 | 0.1435| 0.1415 | 0.1394 | 0.1374 | 0.1354 | 0.1334 | 0.1315
1.5 0.1295 | 0.1276 | 0.1257 | 0.1238 | 0.1219 | 0.1200 | 0.1182 | 0.1163 | 0.1145 | 0.1127
1.6 | 0.1109 | 0.1092 | 0.1074 | 0.1057 | 0.1040 | 0.1023 | 0.1006 | 0.0983 | 0.0973 | 0.0957
1.7 | 0.0940 | 0.0925 | 0.0909 | 0.0893 | 0.0878 | 0.0863 | 0.0848 | 0.0833 | 0.0818 | 0.0804
1.8 | 0.0790 | 0.0775 | 0.0761 | 0.0748 | 0.0734 | 0.0721 | 0.0707 | 0.0694 | 0.0681 | 0.0669
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Tak kak kpuBasg ['aycca CMUMMETpUYHA OTHOCHUTEJBHO LIEHTPA IPYNIIUPOBAHUS
(cpennero pasmepa), Uil TMOCTPOCHUS 3a HAyajJo KOOPJAUHAT MPUMEM LIEHTP
TPYNIHPOBaHUS U OT HEro B 00€ CTOpOHBI Ha puc. 8.1 OTIOXKHUM pAd TOYEK,
PaCIOJIOKEHHBIX JIPYr OTHOCHUTEIBHO ApPyra Ha PAcCTOSHUM MPUHSATOTO WHTEpBaja.
Takux TOUYeK NOJKHO OBITH CTOJIBKO, YTOOBI Ha OCH aOCHUCC A0 MOCIEIHEH TOYKHU
OBUIO paccTOSTHUE HE MEHEE IMOJIOBUHBI PACCUUTAHHOTO MO paccesHus. B Hamem

npumepe 1ieHa uareppana — 0,08 MM, Takux To4ek 8 B Kaxayto CTOpoHy. Paccrosinue

' _ N
KaKI0il M3 Touek ~1 0T Hauana KOOpPAMHAT BBIPa3uM 4epe3 OTHOLICHUE s U 10
tabnuie 8.4 HaiiieM OpAMHATHI KPUBOM B ATUX TOYKAX MpH 6=1, a 3aTeM YMHOXXUM
uX Ha nepeBogHou ko3 dumment. [nst ynoOcTBa 3TH pacueTsl cBeAeM B Tabmuiry 8.5.
[To 3nayeHusiM KoJOHOK 1 u 4 Tabmuusl 8.5 Ha puc. 8.1 cTpouMm rpadux GyHKIUU
3aKOHa HOpPMAJIbHOTO pacnpeaencHus. CpaBHEHUE MOCTPOCHHOM KpuBou [aycca ¢
MOJINTOHOM PaclpeieI€HUsI MO3BOJISIET 3aKI0YUTh, YTO (PAKTUUECKOE paclpeiesIeHHue

OIU3KO K 3aKOHY HOPMAJIBHOI'O paCIlpCaACiICHus].

Tabnuma 8.5 Beruucienue napaMeTpoB it TEOPETUUECKONU KPUBOU

xl" 2 = ﬁ Ymabn.i J’z"

X =0 0 0,3989 17,7
xy = 0,08 0,444 0,3615 15,05
x3 = 0,16 0,888 0,2695 11,96
x4 =0,24 1,332 0,1667 7.4
x5 =032 1,776 0,0840 3,73
xg = 0,40 2,22 0,0347 1,55
X, =0,48 2,664 0,0115 0,5

X, = 0,56 3,111 0,0002 0,01

5. OmpeneneHue NpoOLEHTA 3HAYCHNH TTOKa3aTessl 32 MpeIeIaMu JIOMyCKa.
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BeposiTHpiii  mporieHT Opaka ompenensercs mo Tabin. 8.6 mo 3HAYCHUSAM
kodpdumenToB TouHocth Ky u cmemenus E. B mpumepe 1o 3HAYCHUSM
koddurmentos touHoctn Kr = 0,83 u cmemenus E = -0,055 wmeromom

MHTEPIIOJIMPOBAHUS HaXOAUM BEPOSITHBIN MpoIeHT Opaka - 1,5%.

Tabmuia 8.6. OnpeneneHne MPOIEHTa BEPOSATHOTO Opaka

T, AOconoTHble 3Ha4eHus Kodpduiuenta cmemenus E wm E,

0 0.02 |0.05 |0.08 |0.10|0.12 |0.15(0.18 |0.20 |0.25 |0.30 |0.35|0.40 {0.45 |0.50

0.10 (76.4 |76.4|76.4 |76.4|76.5|76.5|76.5|76.5|76.6 (76.7 |76.8|76.9|77.1|77.2|77.4

0.15 |65.3 |65.3|65.3 [65.4(65.4|65.565.6|65.7 |65.8 |66.1 |66.4|66.8|67.3 |67.8 |68.4

0.20 [54.8 [54.9 549 |55.0|55.0|55.3|55.5|55.8 |56.0 (56.6 |57.4(58.2|59.260.3 |61.5

0.25 (453 |45.3 |45.4 |45.6 |45.8 |146.0|46.5|47.0 |47.3 |48.4 |49.7 |51.2|52.9 |54.7 |56.7

0.30 |36.8 |36.8|37.0 [37.3|37.637.9(38.5|39.2 39.8 415 |43.4(45.7 |48.1|50.8 |53.6

035 (294 |29.4(29.6 |30.1|30.430.9|31.7|32.833.5|35.8 [38.4|41.4|44.6 |48.1|51.8

0.40 |23.0 |23.1|23.4 [23.9|24.3 249 |26.0|27.3 |28.2 {31.0 |34.3 {38.0 |42.1 |46.4 |50.8

042 |20.8 |20.8|21.1 |21.7|22.2 |22.8 |24.0 |25.3 |26.4 {29.4 |32.9 |36.9 |41.2 |45.8 |50.6

045 (17.7 |17.7(18.1 |18.7 |19.319.9|21.2|22.7 |23.8 |27.1 |31.0 {35.4|40.1 |45.1 |50.4

048 |[15.0 |15.1(154 |16.1|16.7|17.4|18.7|20.4 |21.6 |25.1 |29.3 |34.0|39.2 |44.6 |50.2

0.50 |13.4 |13.4|13.8 |14.5|15.1|15.8(17.2|18.9 |20.2 {23.9 |28.2 |33.2 |38.6 |44.3 |50.1

0.55 (9.89 |10.0 {104 |11.1|11.7|12.6|14.0(158|17.2 |21.1 |25.9 |31.3|37.2|43.5|50.1

0.60 (7.19 |7.26 |7.65 |8.37(9.039.84|11.3|13.2 |14.6 |18.8 |23.9|29.6 |36.0 |42.9 |50.1

0.65 |5.12 |5.19|5.56 [6.25(6.90|7.69 [9.17 |11.0 |12.4 |16.7 |21.9 |28.0 |34.9 |42.3 |50.0

0.70 [3.57 |3.64(3.98 |4.63|5.24 |5.98|7.40|9.16 |10.5 (14.8 |20.1 (26.4 |33.7 |41.7 |50.0

0.75 (244 [250(2.89 |3.40(3.94 |4.62|5.94|7.61|8.94 (13.1 |18.4 |25.0|32.6 |41.1 |50.0

0.80 [1.64 |1.69|1.95 [2.46|2.94|3.554.75|6.29 |7.53 |11.5 |16.8 |23.6 |31.540.5 [50.0

085 (1.08 [1.12(1.34 |1.76|2.19|2.71|3.76 |5.17 |6.32 {10.1 |15.4 {22.2 |30.5|39.9 |50.0

0.90 [0.69 |0.72(0.90 |1.26 |1.60 |2.05|2.96 |4.21 |5.27 (8.85 |14.1(20.9|29.5|39.4 |50.0

095 |0.44 |0.46|0.60 [0.80|1.16 |1.51|2.31|3.42 |4.36 |7.71 |12.7 |19.6 |28.4|38.8 [50.0

6. OGcyxIeHre pe3ynbTaToB U (POPMyIUPOBAHUE BHIBOJIOB.
JlocturHyTas cTabUIBLHOCTH MTOKa3aTeNsl CIY)KeOHOTO Ha3HAUCHUS OICHUBACTCS
MOJIEM PACCESTHUsI, TIOJYYEHHBIM B XOJI€ DKCIUTyaTallHOHHBIX UCTIBITaHUN. TpeOyemas

CTaOMJIbHOCTD 3aJ/laHa ITIOJICM JOITYyCKa JTOT'O IIOKAa3aTCJIsd. CpaBHeHI/Ie OTHUX BCIWMYHUH
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gepe3 KOAUIMEHT TOYHOCTH TTO3BOJISIET CYIUTh, BO-TIEPBBIX, O CTEMEHU JOCTHKEHUS
TpeOyeMol CTaOUIBHOCTH W BO3MOXHOCTU CEPTH(PUKALMM MAIIUHBI MO STOMY
MOKAa3aTeNI0 MM K€ HEOOXOJMMOCTH aHajin3a BO3MOXKHBIX MPUYMH HEIOCTATOYHOMN
CTaOMJIBHOCTU M UX MCTOYHUKOB. HeoOXxoaumo ajapecoBaTh BOMPOCHl K y4aCTHUKAM
nmpolecca CO3JaHusl MalluHbl — KOHCTPYKTOpaM, TEXHOJOraM, a BO3MOXXHO, M K
METPOJIOTaM.

JInst  OLEHKM CTeNeHW JIOCTHKEHUsT TpeOyemMoil CTaOWIBHOCTH MOKHO

PYKOBOACTBOBATLCA CIACAYIONIMMHA PCKOMCHIAIUAMMU

o npu Ky >1,3 nocturHytas CTaOWIBHOCTH TIOKa3aTelsl CUMUTASTCS
YIIOBJIETBOPUTEIILHOM;
o npu Kr =I1+1,3 npocturHyrasg CTaOWIBHOCTh MOKa3aTens Tpedyer

BHHMATEJIbHOI'O HAOJIIOICHHS], TAK KAaK 3a1ac TOYHOCTH HEJAOCTATOYEH U CO BPEMEHEM
MOT'YT IOSABUTBHCS U3JEIUSA 3a IIPEIEIIaMU JI0ITyCKa;

o npu Ky <1- pocturHyras CTaOMIBHOCTh IOKA3aTeNsl CUUTACTCS
HEYZOBJIETBOPUTEIBHOM.

B ciydasx mosiBjieHHs MallluH, 3HAUYEHUS MOKa3aTeNsl CIyKEOHOro Ha3HAYeHMUsI
KOTOPBIX BBIXOIAT 3a MPENesbl JOIyCKa, CIEAYEeT BBICKAa3aTh IPEIJIOKEHUS O
BO3MOXKHBIX JIEMCTBHAX pAa3HbIX YYAaCTHUKOB IIpPOILlECCAa CO3AAHUS MAIIUHBI IS
YCTpaHEHHUsI PUYMH MOSBJICHUS TaKUX MAalIUH. B mpumepe B U3roTOBICHHON MapTHH
OTJIMBOK OpaKOBAaHHBIX HE 0Ka3aJ0Ch, HO OMACHOCTh UX MOSBJICHUS MPU SKCILTyaTalluu
COXpaHseTCs, 0 YeM CBUJIETENbCTBYET HU3KUN Ko3(hPuiment Tounoctd KT = 0,83 u
BBI3BAaHHBIA ITON MPUUYUHON TEOPETUUYECKU BO3MOXKHBIN (BEPOSITHBIN) MPOIIEHT Opaka
b = 1,5%. IIpeBbimiaroniee 3aJaHHbIN JIOMYCK MOJIE PACCEIHUS CKOPEE BCETO BBI3BAHO
OCOOCHHOCTSIMH TEXHOJIOTUYECKOro TMpouecca JuThbs. CreayeT NpoaHaIU3UpPOBaTh
TEXHOJIOTMI0O M  €CIU  CTaOWJIBHOCTH  MpOIlEcCCa  TMOBBICUTH  HEBO3MOXKHO,
cepTuUIMPOBaTh JUTEHHYIO (DOpMy HJIsI MOJYyYeHUsT OTJIIMBOK 7 Kjlacca pa3MepHOM
TOYHOCTH.

Konumponwvnsie gonpocul.

1. Urto Takoe moje paccesHUs M KOOPAMHATA €r0 CEPEIHHBI, YTO OHHU

XapaKkTepUu3yroT?
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2. Kak omnpenendror cpenHee 3HadyeHue (UEHTP TPyNNHUpoBaHusA) A, W

CPCOHCC KBAAPATHICCKOC OTKIIOHCHHC o?

3. B kakoM BuJie MOKHO NPEICTaBUTh paclpeiesiCHHe MTOKa3aTeNsl KaueCcTBa
MaIllAHbI?
4, KaknMmu 1mokaszarenssMd  MOKHO  OLEHUTh CTEIEHb JOCTHKECHUS

CTAOMJIBHOCTH TIOKA3aTeNsl CIYKEOHOro Ha3HaYeHUsI MalIuHbI?

5. Urto xapaktepusyeT koddduiiueHT Tounoctu Kr?

6. Kakoit xoaddummeHT xapakTepuc3yeT KOJIMYECTBEHHYIO  OICHKY
JNEUCTBUSI CUCTEMATHUYECKHUX MOTPEIIHOCTEN?

7. OO0ocHyHTE OIIEHKY JOCTUTHYTOM CTaOWJIBHOCTU TOKa3aTelsi KadyecTBa

MAallluHbI B pe3yJIbTaTe NPOBEIECHHON paOOTHI.
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IIpakTn4yeckas padora Ne 9
AHAJIU3 KOHCTPYKIUH U HOPMUPOBAHHE TOYHOCTH HMINHAPUYECKHX

3y6‘IaTbIX nepeaav

Teopemuueckue npeonocwvliKu.

I'eomempuueckue napamempuvl YUIUHOPULECKUX 3Y04amblx nepeoay GHeulHe2o
3ayennenus. Bce reomeTpuyeckue mapameTphbl MOJPa3ACNISIOTCS Ha HCXOJHBIC T.C.
rapaMeTpbl, KOTOPbI€ BHIOUPAIOTCS KOHCTPYKTOPOM; OCHOBHBIE MMapaMETpPbl, KOTOPHIC
PaCCUUTHIBAIOTCA HA OCHOBAHUM HMCXOJHBIX MapaMeTPOB U KOHTPOJIbHBIC TapaMETpPhI -
JIOTIOJIHUTEJIbHBIE TIapaMeTPhl HEOOXOAUMBIC JJISI KOHTPOJISI KauyeCcTBa H3TOTOBJICHUS

3y04aThIX KOJIEC.

Tabmuna 9.1 Hcxoanele mapameTpbl HWIMHAPUYECKUX 3yOUaThIX Iepeaad

(IpUBOAMUTCS B COKPAILICHUH )

Ne | mammeHoBaHme napamerpa | 0003HAUCHHE YHCIIOBOE 3HAUCHHE
1 | yrox rmaBHoro npodus a 20°
2 BBICOTA TOJIOBKH 3y0a ha h,=h,* m
3 K02 (PHUITMEHT BBICOTHI ar 1

T'OJIOBKH
4 BBICOTA HOXKH 3y0a hs hi = h#*m
5 KO3 GUIIUEHT BHICOTHI he* 1.25

HOXKH
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6 paanyc KpUBHU3HBI Pt Pr=ps*m
MIEPEXOTHOM KPUBOM
7 ko3 buLHeHT pagnyca pe* 0.38
KPHUBU3HBI IIEPEXOTHOU
KPUBOU
8 | pammanbHBINA 3230p B Mape c c=c*m
UCXOIHBIX KOHTYPOB
9 | ko3 dUIHEHT paauaTHFHOTO c* 0.25
3a30pa
10| nenuTeNnbHOE MEXKOCEBOE a a=(z1+2)*m/(2cos p)
paccTosHue
11| ko3¢ uUIUeHT CMeneHUs Xs Xs = X1 + X Xs=0+0=0
12 yToJ1 IPOQHIIS a tg ox =tg o/ cos f3
13 yTOJI 3alleTICHUS Ol Oy = 1NV Oy = 2Xs tg o/ 73 + 2,
14| MexoceBOe PacCTOSHUE aw aw =M(z1+2Z,)Cc0s a/2C0SP*COoS oy
15 JCIATEIBHBIN THAMETP d; d; = z; m/cosp
IICCTCPHU
16 JCITUTEIIBHBIN JHaMETp d, d, =z, m/cos f
KoJieca
17 MepPeaTOYHOE YUCIIO u u=2z,/24
18 HavyaJIbHBIA JUAMETP duw1 dw: = 2a, / (U +1)
IIECTePHU
19 HAYaIbHBIA JHAMETP duwo dwy = 2a, U/ (u +1)
KoJieca
20 K03 UITUEHT y y=(ay-a)/m
BOCITPMHUMAEMOTO
CMEIIICHHS
21 KO3 puimeHT Ay Ay=xs—-Y
YPaBHUTEIHHOT'O CMEIICHHUS
22 | nuaMeTp BEpIIHMH 3yObeB dag day =d; + 2m (h*; + X1 - Ay)
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[IECTEPHU
23 | nuaMeTp BEpIIHH 3yObeB d.o dep =dy + 2m (h*, + X, - Ay)
KoJjeca

24 | nmameTp BIIaJWH IIECTEPHU ds di =dy +2m (h*, + ¢* -xy)

25| nuameTp BIaauH KoJieca ds, dp, =d, + 2m (h*, + c* -Xy)

26 OCHOBHOM JHAMETP dp1 dp; = d; cOS o
IECTEPHU

27 | OCHOBHO# 1uaMeTp Kojeca dp, dp, = d, COS o

pacuem pasmepos 0Jisi KOHMPOJISl B3AUMHO20 NOLONHCEHUS OOHOUMEHHBIX NPoduetll

e

\C

&
V =
\

\ |
\

\

Ne | mamMeHoBaHue mapameTpa | 0003HAYCHHE YHCJIOBOE 3HAYEHUE
28 Iar 3arericHus Pa Pa=Pb=cos a=mm cos a
pacuer JIUHBI 00IICH HOpMaTn

Ne | mamMeHoBaHue mapameTpa | 0003HAaYECHHE YHCJIOBOE 3HAYEHUE

29 | yroa nmpoduis B TOUKE Ha Oly COS o =Z COS 0y / Z + 2X COS B
OKPY)KHOCTH THamMeTpa

30| OCHOBHOW yroj HaKJOHa By sin B, =sin B * cos a

3yObeB

31 | pacueTrHOE YHCIIO 3yOhEB B Z Zon=7Z/7m(tgay/ cos’ By -2xtg a

JUTHHE 00IIeH HOpMalTu |z - invay) + 0.5
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32 | nnuHa oOmIel HopMaIu w W=mcosa(n(Z,-0.5)+2xtg

paccTosHUE MEKIY 3yObCB a+zinva)

o011ast HOpMaJib SBIIACTCS
KacaTeIbHOM K

OKpykHOCTH dj

Cucmema 00nycKo8 yunuHOpuyeckux 3youamsix nepeoay

Cucrema JOMYCKOB M TMOCAJOK 3yOuaThIX KOJEC, MCXOAS W3 TpeOOoBaHUU
HKCIUTyaTaIliH Mepeaay, yCTaHABIMBACT CICAYIOIINEe HOPMBI TOYHOCTH:

* KHHEMAaTUYECKYIO0 HOPMY TOUHOCTH 3yOUaThIX KOJIEC U TIepe/iay;

* HOpMY IJTABHOCTH pabOThI 3yOUaThIX KOJIEC U Niepeaay;

* HOpMY KOHTaKTa 3yObheB 3yOUaThIX KOJIEC U TIepe/iay.

Kaxnas Hopma umeer 12 cremeHedl TOYHOCTH. YKa3aHHbIE TPU BUJA HOPM
TOYHOCTH MOTYT Kak B 3y04aToM Kojece, Tak HW B Iepeaadye B3anMMHO
KOMOWHHUPOBATHCS U Ha3HAYATHCS U3 Pa3HBIX CTEMEHEW TouHOCTH. B cuity Toro, 4ro
pSZl ToKa3aTeneil TOYHOCTH, OTHOCSIIUXCS K Pa3Iu4YHbIM HOPMaM, F€OMETPUUYECKH
CBSI3aHBI, CYIIECTBYET OTrPaHWYCHHWE TNPU KOMOMHUPOBAHMM HOPM C pPa3HBIMHU

CTCIICHAMMN TOYHOCTH.
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CHCTEME JOMYCKOB UMNWHORWYEC KX 3y0HaThIX Konec

CTeneHn ToHHOCTH Buabl conpAseHui 3y0bes
AR REBIEIE
HopMupyeMble NoKasaTend
I
KHH?;&T;??: — MNnasHoCTE padoThl KoHTakT 3y0bes I'Inmaa;gﬁptlomﬂnm
Onm nepenad | OnA konec | AnA nepenad | OnA conec | AnA nepegad | ONA konec Onanepenay | OnA Konec
1. Figr 2 F 8 o 12 19. Mrroges- | 23 Mro- 27 fy 29 Ege
3. F 1.5 |xomama | Howowmaa | 28 jomn | 30 Evm
4, Fy 10. Fopgr 14, fo 20. Cymmap- | 24. Cyn- 3. Eyy
HOE NATHO M3PHOE NAT-
2 Fy M. Fazer | 19.F 2 KOHTaKTa HO HOHTAKTa 32 E,,
B. Fu 16. fo || 21.7,
7. Four 7 for |22 1, 25. Fy,
8. Fpr 18. f 26. Fpynyr

[Ipy KOMOMHMPOBAHUM HOPM PA3HOW CTENEHU TOYHOCTH, HOPMBI IUIABHOCTH
paboThI 3y0UaThIX KOJIEC U Mepead MOTYT ObITh HE OoJiee YeM Ha JBE CTEIEHU TOUHEe
WM Ha OJHY CTeIeHb rpydee HOpPM KHHEMATHYECKOW TOYHOCTH; HOPMBI KOHTAaKTa
3yOb€B MOTYT Ha3HA4aThbCAd IO JIFOOBIM CTEMEeHSM 00Jiee€ TOYHBIM, YE€M HOPMBI
MJIaBHOCTH, WJIM Ha OJIHY CTEIeHb TpyOee HOpPM IUIaBHOCTH. /[l ycTpaHeHus

BO3MOXHOCTHU 3aKJIMHHMBAHUA IICpCAavYu IIPpH HAI'PEBC U obecrieycHus HOPpMaAJIbHBIX

Puc. 9.1. Cucrema 1onmycKoB IIMIMHIPUIECKUX 3yO0UaThIX KOJIEC

YCJIOBHM CMa3KH Mepeavyr TOJDKHBI HMETh TapaHTUPOBAHHBIA OOKOBOM 3a30P jNmin-

Y cTaHOBIEHO 1IECTh BUAOB COMPSDKEHUI 3yOUaThix Kojec B mepeaaue A, B, C,
D, E, H u Bocemb BuIIOB gomycka | Ha OOKOBOW 3a30p jn: X, y , Z, a, b, ¢, d, h.
O6o3HaueHMs AaHbl B TIOPSAKE YObIBAHUS BEIUYMHBI OOKOBOTO 3a30pa M JOMyCKa Ha

Hero. CoOTBETCTBUE MCXKIY BUAOM COIIPAKCHUSA BY6‘13TI>IX KOJIEC B Mniepcaaduc u BUAOM
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normycka Ha OOKOBOW 3a30p JOMYCKAaeTCs M3MEHSATh, MPU ITOM TaKKe MOTYT OBITh

HMCIIOJIb30BaHbl BUIBI JOIIYCKOB X, VY, Z.

Bude A B8 C [ E H
CONPAWEHULT | | |
.-_'——_
g T—1_  Oonycru ra Gokosod
_..-af'ﬂ\\aaan,:l T
e £ *
[ 1 S/ II L\
/ \
b y |I
o N
c S
. . Y
Jamin . 1 * d * \
Jnmin - T h
jnmin | — -
0 + + * N it h
S jnmin=0
Jn min - 23paHMUPoSaHABN
Sokosod 38300
Puc. 9.2.

Tepmunsl, o003nauenus u onpeaenenus no 'OCT 1643-81
Tlokazamenu KunemMamuyeckol moYHOCMuU 3y04ambix KoJleC U nepeoad.
1. lomyck Ha KHNHEMAaTHYECKYIO norpemHocTh nepenauu Fi'o.
2. Jlomyck Ha KHHEMAaTUYECKYIO MOTPEIIHOCTh 3ybuaToro koneca Fi',

3. Jlomyck Ha Koyie0aHWE M3MEPUTEIHLHOTO MEKOCEBOTO PAacCTOSHUSA 32 000POT

3ybuaToro kosieca Fi''.
4. lonmyck Ha morpemHocTs ookata FC.
5. Jonyck Ha paguanbHOe OueHue 3youaroro BeHna Fr.
6. lonyck Ha koyieOaHue AIMHbBI 0011e HopManu FVW.
7. Jlomyck Ha HaKOIUICHHYIO TorperrHocTsb K mraros FPK.
8. Jlomyck Ha HaKOTUICHHYIO MTOTPEIIHOCTS I1ara 3yo4yaToro kojieca FP.
Ilokazamenu nragnocmu pabomol 3y0uamMbIX Koaec U nepeoay
9. JlonyCk Ha MECTHYIO KHHEMATHYECKYIO MOTPEMIHOCTh nepeaauu fi'o.
10. [lomyck Ha UKJIMYECKYHO TOTpeTHOCTh nepenaun fzko.
11. Jlommyck Ha MUKJIMYECKYIO IOTPEUTHOCTh 3yOII0BOM 4acTOTHI B niepenaue fzzo.

12. lonyck Ha MECTHYIO KHHEMAaTUUECKYIO MOTPEIIHOCTh 3yOuaroro koseca fi'.
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13. Jlomyck Ha Kosie0aHWE WU3MEPHUTEIHHOTO MEKOCEBOTO PACCTOSIHUS HA OJTHOM
3yoe fi'’.

14. Jlonmyck Ha IUKINYECKYIO MTOTPEITHOCTh 3y0uaroro koieca fzk.

15. Jlomyck Ha UMKJIMYECKYIO MOTPEIIHOCTh 3YyOIOBOM YacTOTBHl 3yOUaToro
KoJieca fzz.

16. [IpenenbHbIe oTKIIOHEHUS 1ara: BepxHee +fPt, nmkuee —fPt.

17. IlpenenbHble oTKIOHEHUs Inara: Bepxuee +fPb, Hmwkuee —fPb.

18. [ommyck Ha morpenrHocTsh npodus 3yoa ff.

lloxazamenu konmaxkma 3y6ves

19. Jlonyck mapajiieibHOCTH oceit fX.

20. JTonyck Ha miepekoc oceii fy.

21. onyck Ha HanpaBieHue 3yoa Ff.

22. TlpenenbHble OTKJIOHEHHWS OCEBBIX IIAroB MO HoOpMaiu: BepxHee +FPXn,
HmwkHee —FPXn.

Tlokazamenu 60ko06020 3a30pa

27. OrtknoHenne MexoceBoro paccrosHust far. IlpeaenbHble OTKIIOHEHUS
MEKOCEBOI'0 pacCTOsIHUSA: BepxHee +fa, HikHee —fa.

28. lonyck Ha O0okoBO# 3a30p Tjn.

29. IlpenenbHble OTKIOHEHUS H3MEPUTEIBHOTO MEXKOCEBOIO PACCTOSHHUS IS
KoJieC ¢ BHemHuM 3anerieHuem: BepxHee +Ea'’s, mmwxnee—Ea'’i. Jlng 3yOuarbix
KOJIEC C BHYTPEHHUM 3arierieHuem: Bepxaee —Ea'’s, aumxuee +Ea'’i.

30. lomyck Ha cpeAHIOw AIMHY 0011eit Hopmanmu TWm.

31. Hawumensbinee AOMONMHUTENBHOE CMEIICHUE WCXOAHOTO KOHTypa: s
3yOuaToro Kkoyieca ¢ BHeEImHMMH 3yObsmu -EhS; nms 3yOuaroro xomeca c¢
BHYTpeHHUMHU 3yObsimu +EHIi. Jlomyck Ha IOMONHUTENBHOE CMEMICHHE HCXOTHOTO
KoHTypa TH.

32. Jlonmyck Ha ToJIMHY 3y0a TC.

Memoouxa evinoinenus paoomeul.
1. Boinuinute 3aganue u3 tTadauipl 9.2 B COOTBETCTBUU CO CBOMM BapUAHTOM.
2. OnummTe napaMmeTpsl 3aaannbie it onpeaenenus: Fi', Fr, Fyw, Fi”, fi', fpp, T,

fi"”, Fg, jn min, fa, Ens, Ewm, Twm, Ea"'s, Ea"i.
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3. Tlomwe3ysice Ttabmunamu ['OCTos,

SY6‘IaTI>IX KOJICC M 3alCIINICHHUA B COOTBCTCTBHUH C HCXOAHBIMU JaHHBIMU.

ONpCACINTC 3aJaHHBbIC TIIAPaAMCTPLI

Tabmuma 9.2 Ilpumep 3amaHus IS BBINOJHEHUS pabOThl (MpsMo3ydast
nepeaayva)

HanmenoBanue napamerpa O6o3nauenue | BapuanT 1 | Bapuant 2 | Bapwmant 3

Monyib m 1 2 3

Uucrno 3yObeB MIECTEPHH U KOJieca z 18 20 24

32 36 30
MesxoceBO€e pacCTOSIHUE U IIHUPHUHA ay ¥ by, ay=25 mM; | ay=56 mm; | ay=81 Mm;
BEHIIA by=6 Mm | by,=10 MM | by,=16 MM

CteneHb TOYHOCTU U BUJ COMPSHKEHUS - 8B 9C 10A

Ilpumep eévinonnenusn padomot

Tabmuma 9.3 Ha3naueHne HOpPM TOYHOCTHM Ha IIMUIMHAPUYECKYIO 3yOUYaTyIo

nepenauy B coorBercTBue ¢ 'OCT1643-81

HaumenoBanue nmapamerpa O6o03na- | [Tpumep 1 | [Ipumep 2 | Tlpumep 3
YeHHE
Ucxonnsie [Ipsimo3y6oe 3y0uaToe Kojieco
JTaHHBIE Monynb m 5
Yucno 3y0beB IECTEPHU U KoJieca z 20 | 40 | 20 | 40 | 20 40
MexxoceBoe paccTosiHuE U ay ¥ by, ayw =150 mm; by, =60 Mm
IIMpYHA BEHIIA
CreneHb TOYHOCTH U BUJL - 8B 8-7-6-B 8-7-6-B
COTIPSDKEHUS
Hopwmsr Jlomyck Ha KHHEMaTHYECKYIO Fi’ 83 | 112 | - - - -
KHHEMaTh4ec | IMOTperHoCcTh 3y04aroro Koieca
KOM TouHOCTH | Jlomyck Ha paguanbHOe OneHue Fr - - |50 | 71| - -
3y04aToro BeHIa
Jlomyck Ha konebaHue JIUHBI FvwW - - | 28|50 | 28 50
o01eit HopMaiu
Jlomyck Ha konebaHue Fi" - - - - 71 | 100
M3MEPUTENILHOTO MEKOCEBOTO
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paccTosiHus
Hopwmbl Jlonmyck Ha MECTHYIO fi’ 45 | 50 | - - - -
IJIABHOCTH KHHEMAaTUYECKYIO MMOTPEITHOCTh
paboThl [IpenenbHOE OTKJIIOHEHHE TIara frp - - | 217|119 - -
3allerIeHUs
Hopmbl Jlomyck Ha MOTPemHOCTh Mpodus fr - - |14 ] 16| - -
IJIABHOCTH 3y0a
paboThl
Jomnyck Ha konebaHue fi" - - - - 25 28
U3MEPUTEIEHOTO MEKOCEBOTO
paccTosiHUS Ha OJTHOM 3y0e
Hopwmsl Jlomyck Ha MOrpelHOCTh Fg 25 | 25 | 12 | 12 - -
KOHTaKTa Hanpa,JieHus 3y0a
CyMMapHOe MSITHO KOHTaKTa - - - - - | o BeICOTE
50%; nnuHe
70%
Hopwmbi [apanTHpOBaHHKI OOKOBOIA 3a30p | JN Min 160
OOKOBOTO IIpenensHOE OTKIIOHEHHUE fa +80
3a3opa MEXKO0CEBOT0 PACCTOSTHUS
HawnmeHnsbIee 1ONOTHUTENBHOE Ens - - - - - -
CMEIIEHUE UCXOTHOTO KOHTYpa 160 | 220
ITo Hopmam | Jlomyck Ha CMELIEHHE UCXOTHOTO TH 140 | 200 | - - - -
6OKOBOTO KOHTYpa
3a3opa Haumenbiniee oTKIIOHEHHE EWm - - - - - -
CpeIHeH ITMHBI 00IIeH HOpMaH 121 | 158
Jlomyck Ha CpeHIO ATUHY TWm - - |70 [ 100 | - -
oO1meit HopMau
Bepxnee npenensHoe otkiionenue | Ea''s - - - - | +25| +28
U3MEPUTEIIBEHOTO MEXOCEBOT0
paccTosHus
HwxHee npeienbHOe OTKIIOHEHUE Ea”i - - - - - -250
U3MEPUTEIEHOTO MEKOCEBOTO 180
paccTosHus
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IIpakTuyeckas padora Ne 10
ITocTpoenue Moaes i MUKpONIPoPuIIsi 00padoTaAaHHOK MOBEPXHOCTH IO

npogujiorpamme

Teopemuueckue npeonocvliku

Lllepoxosamocms nosepxnHocmu — COBOKYIHOCTb HEpPOBHOCTEM C OT-
HOCHUTEIIbHO MaJIbIMU IlIaramu, oOpasyrouux peibed noepxHocTH. lllepoxoBarocTs
MMOBEPXHOCTH TIOCJIE MEXaHWYECKOH OOpadOTKM — 3TO TEOMETPUUYCCKUN CIe
PEXYIIEro Wi Ae(POPMUPYIOIIETO HUHCTPYMEHTA (METAUNIMYECKOTr0 UK a0pa3uBHOTO),
JIBIKYLIETOCS] B COOTBETCTBUU C YCTAHOBJIEHHBIM PEXXHUMOM pPE3aHMs], UICKAKEHHBIN B
pe3yabTare IJIaCTUYECKON M ympyrod aedopmanud W COMYTCTBYIOUIEH MpOIECCy
pe3aHusi BHOpalMeld TEXHOJOTMYECKOM CHCTEMBl CTaHOK—IIPUCIIOCOOICHE—
MHCTPYMEHT—/IETaJb.

B crammapr Ha mepoxoBaroctb moBepxHocTH ['OCT2789-73  Bomum
CJIEIYIOIME XaPAKTEPUCTUKH IIEPOXOBATOCTH:

o svicomuvle: Ry-cpennee apudmMeTndeckoe OTKIOHeHHe npodust; R;-
BBICOTA HEPOBHOCTEH MpOoQuisi MO JECATH TOYKaM; Rpya-HaumOombIIas BbICOTA
HEPOBHOCTEW MPOQHIIS;

o wazogvle. S-CpeAHMN IIar HEPOBHOCTEH MO BEpIIMHAM JIOKATbHBIX
BBICTYIIOB; Sp- CpEIHHMH IIar HEPOBHOCTEH; U,-OTHOCUTEIbHAs OIOpHas JAJIMHA
npoduis, TA€ P - ypOBEHb CEUEeHHUsI TPOUIIS.

B OCHOBY KOJMYECTBEHHOU OLICHKM XapaKTEPUCTHK LIEPOXOBATOCTU MPUHATA
CUCTEMa OTCYE€Ta, B KOTOPOW B KadecTBe 0A30BOM JIMHUM CIY>KUT CPEIHSSl JTUHUS
npodwis. [Ipoduns MoBepXHOCTH CO CpPeAHEH JMHHWEW M APYTHMMHU TMapameTpamu B

cootBercTBUM ¢ 'OCT 2789—73 npusenen Ha puc. 10.1.
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V, — bz _ j Q..J
yut-| Iy 2 7/%; !
o -5
F)')I‘
<4 B m
2 = V.
z n
=3
Puc. 10.1. ITpodunb MOBEepXHOCTH U €r0 XapaKTEPUCTUKA
Cpeonsa aunusi npoguia — 3To 0a3oBas JHHUS, uMemas Gopmy

HOMUHAQJIBHOTO Tpoduias M TPOBEACHHAS TakK, 4TO B Tpejenax 0a3oBod mIuHBI |
CpelHee KBaJIpaTHUYECKOE OTKJIOHEHHE TOYEK MPOQUis OT 3TOH JIMHUU MUHUMAJBHO.
JIuHus, SKBUAMCTAHTHAs CPEAHEN JMHUM W MPOXOJASIIas 4Yepe3 BBICHIYIO TOUYKY
npouist B mpenenax 0a30BOM JUIMHBI, HA3bIBACTCS JIUHUEU B6bICHYNO8 NPOPUIAL.
JIuHus, SKBUAUCTAHTHAS CPEIHEW JMHUM W NPOXOAslas 4Yepe3 HU3BIIYI0 TOUYKY
npouist B rmpeaenax 0a30BOM JUIMHBI, HA3bIBACTCS JUHUEU 6HAOUH NpOpuisl.
Paccrosinne Mexay JMHHEH BBICTYNOB Npoduis W JIMHUEH BHAguH Npoduis B
npezaenax 0a30BOM JJIMHBI MPEACTABISET COO0M HAUOOILULYIO 8bICOMY HEPOBHOCHEU
npouns Ryax.

Bvicoma evicmynosg npoghuis — 3T0 pacCTOSIHUE OT CpeHeN JTUHUH TpoduiIst 10
BBICIIICH TOYKHU BbIcTyMa nipodunis. I nybuna enadunvl npoghuisi Yyy — 3TO pacCTOSIHUE
OT cpefHelt nuHUHM TpoduUas 0 HU3IIEH TOYKM BmaauHbl npoduns. Heposrocmw
npoguisa — 3TO BBICTYI MPOGUIIS U CONPSKEHHAs C HUM BIIauHa MPOQPHIIAL.

Illae neposrocmeti npoguisi — 3TO NJIMHA OTPE3Ka CPETHEH JIMHUU TTPOPUIST Spyj,
coziepKaliasi BICTYI MPOUIIs U CONMPSIKEHHYIO ¢ HUM BHaauHy npoduns. Cpeonuii
wae HeposHocmeli npoguis Sy — ATO CpeHee 3HAYCHHE 11ara HepoBHOCTENW poduis
M0 CpelHe JNUHUM B mpenenax 0a3zoBoil miuHbl. [llae mecmubvix @vicmynog Sij — 3TO
JUIMHA OTpe3Ka CpeAHEH JIMHUU MEXIY MPOEKIUSMHU Ha HEE JBYX HAWBBICIIMX TOYEK
COCEIHUX MECTHBIX BBICTYNOB npoduis. Cpedruil uiae mecmuvix 8b1CHYNo8 npopuis

S —93T0 cpeaHee 3HAUEHUE I1ara MECTHBIX BBICTYIIOB B Mpejenax 0a30BOM JIHHEI.
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JIist OTIEHKHM TIEPOXOBATOCTH MOBEPXHOCTH B MAIIMHOCTPOCHHH HAMOOJIBIIEE
pacnpocTpaHeHue TOJyYUIIn JBa BRICOTHBIX kKpuTepus R, u Ra.

Bvicoma neposnocmeui npoguna no oecamu mouxkam RZ mpenctaBiseTr coOoif
CYMMY CpeIHUX a0COIIOTHBIX 3HAUYEHUN BBICOT MATH HAMOOIBIIMX BBHICTYIIOB MPOGUIIs

U TJIyOUH TATH HauOOJBIINX BIAJAUH NMpodriIst B mpeaesiax 0a30BoM JIUHBI PO

z = 5 )

T1€ Ypmi — BBICOTA i-20 HAMOOIBIIETO BBICTYNA NMPOQUIs, Yyni — IIIyOuHa i-oil
HauOOoJIbIIIEH BIAAUHBI PODUIIS.

Cpeonee apugpmemuueckoe omkioneHue npoguia R, mpeacraBisier cobou
cpenHee apupMeTHIecKoe aOCOMIOTHBIX 3HAYCHUH OTKJIOHEHWH TPOo(HIIa B mpejenax

0a30BOM UIUHBI |:

1 l
Ra=1 | yldx
o

W npubnmxeHHo

n
1
R, = EZlyll
i=1

rie y — OTKJIOHEHHE MpOoQusi, ONMPENeIsIeMOe PACCTOSHUEM MEXIy 00
TOYKOW mpoduiis u cpeauedt muauel, | — 6a3oBast aMHA, 7 — YUCIO BHIOPAHHBIX TOUCK
Ha 0a30BO IJIMHE.

MHorue »KCITyaTaliMOHHBIE CBOWCTBA MOBEPXHOCTU 3aBUCSIT OT (DAKTHUECKOM
MTOBEPXHOCTU COMPUKOCHOBEHUS C COMPSKEHHBIMU JICTAJISIMHU, HAIIpUMEP KOHTAKTHAs
KECTKOCTh. s TpUOIMKEHHOW OIEHKHM BO3MOXHOW TOBEPXHOCTH KOHTAaKTa
UCIIOJIB3YETCSl KPUTEPUM 7], — Onopuas OauHa npoguis, KOTOPBIM ONIpENeNnseTcs
CyMMOM JUIMH OTPE3KOB B Mpenaesiax 0a30BOM JJIMHBI, OTCEKAEMBIX Ha 3aJlaHHOM
YpOBHE B Marepuayiie Tpoduis JIWHWEH, SKBUAMCTAHTHOW cpenHed nwmHuu. Jlns
COIIOCTABJIEHUSI OMOPHBIX BO3MOKHOCTEH Pa3HBIX MOBEPXHOCTEW, UMEIOIIUX B TOM
YUCJI€ W OJIMHAKOBBIC BBICOTHBIE XApPaKTEPUCTUKU HEPOBHOCTEHW Tpoduis,
MONB3YIOTCA KPUTEPHEM OMHOCUMENbHOU ONOPHOU Oaunbl npoguasi t,, KOTOPBIHA
OMpeENsIeTCs] OTHOIIEHUEM ONMOPHON JUTMHBI TPoduiis K 0a30BOM JTHHE.
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Ty _ 1N
— 1P _
=T =700

i=1
rae by — mmHa oTpe3ka, OTCEKaeMOro B MaTepHaje BBICTyNa NMpoQwisi, p —
YPOBEHb CE€UEHMs MPO(DUIIS, ONPENEIIIEMbIl PACCTOSHUEM MEXAY JIMHUEH BBICTYIIOB
npodwist U JMHUEH, NepeceKaroled Npo@uib SKBUAUCTAHTHO JIMHUU BBICTYIIOB
npoduJIsi, BBIPAXKEHHBIM B MPOLIEHTaX OT Rpax.
Bonbuioe 3HadeHuwe s MOBEPXHOCTEH, pabOTarOIMX B YCIOBHSX TPEHUS
CKOJIbKCHHSI MMEET HaIIPaBJICHWE HEPOBHOCTEW. THIIBI HANpPAaBIECHUHA HEPOBHOCTHU B

cootBetcTBUM ¢ 'OCT 2789-73 npencrapnens! B Tabauie 10.1.

Tabnuna 10.1 Tumsl HapaBIeHU HEPOBHOCTEH MOBEPXHOCTH

Tunel HantpaBieHuil |CxeMaTH4ecKoe
[Tosicnenne
HEPOBHOCTEN U300paKeHHE

[TapaitenbHOE — [TapannensHo JWMHUU, W300pakaroled Ha

YCPTCIKC IIOBCPXHOCTb, K IMCPOXOBATOCTHU

KOTOpPO# yCTaHABJIMBAIOTCA TPEOOBAHUS

[lepneHaAuKyISIpHO JIMHUM, W300pakarolen

v et

[Tepnenaukynsipaoe g I '

Ha 4YCPTCIKE ITOBCPXHOCTH, K IMCPOXOBATOCTHU

KOTOPOM yCTaHABJIMBAIOTCSA TPEOOBAHUS

[IepexpemmBaromeecs [lepekpemmBanne B JABYX HalPaBIICHUSX

HAaKJIOHHO K JIMHUW, U300paxkaromed Ha
YepTeke TOBEPXHOCTh, K IIEPOXOBATOCTH

KOTOPOM YCTaHABJIMBAIOTCSA TPEOOBaHUS

[IpownsBosbHOE | Paznuunble HampaBi€HUs] MO0 OTHOLICHUIO K

JIUTIHY, n300paxaromeu Ha  YepTexe
MOBEPXHOCTh, K IIIEPOXOBATOCTH KOTOPOM

YCTaHABJIMBAIOTCS TPEOOBAHUS

Kpyroobpaznoe [Tpubau3uTenbHO KpyrooOpasHo 1o

OTHOHICHHWIO K HOCHTPY IMMOBCPXHOCTH, K

HIEPOXOBATOCTH KOTOPOM YCTaHABIMBAIOTCS
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Tunel HanpaBieHuil |[CXxeMaTHYeCKoe

. [Tosichenue
HEpPOBHOCTEM U300pakeHue

TpeOOBaHUS

PamuansHOE [TpuOMM3UTENBHO paHaIbHO IO OTHOIICHHIO

K LEHTPY ITOBEPXHOCTH, K IIEPOXOBATOCTH

KOTOpPOH yCTaHaBIUBAIOTCA TPEOOBAHUS

JUis OLIEHKM Hecylled CIIOCOOHOCTH IIEPOXOBATOCTH B HACTOSLIEE BpEMs
HamboJee MUPOKOEe MPUMEHEHHUE TIOMyYnIa OTHOCUTEIbHAS ONOpHAs KpuBasi mpoduis
MOBEPXHOCTH, TIOCTPOCHHAass B OTHOCHTENbHBIX KoopamHatax (Puc. 10.2),
ONKCHIBAEMAsl YPABHEHHUEM:

t,=be’,

riae b,v-mapaMeTpbl HAYaJIBHOTO y4acTKa OMOPHOW MOBEPXHOCTH; € - OTHOCHUTEIILHOE
PAcCTOSIHUE OT JIMHUU BBICTYNOB £€=Y/Rpa; Y- PacCTOSHHE OT JMHHUHU BBICTYIIOB, O
paccMaTpruBaeMoOro ypOoBHs, MKM.

DOTa KpuBasg MOXET OBITh HCHOJb30BaHA W IS KOCBEHHOW OIICHKH

M3HOCOCTOMKOCTH NTOBEPXHOCTH.

I,
0 ’

02F—N
04 \
06 \\
08 \

N
10

0 0z 04 06 08 10

Puc. 10.2. OnopHas kpuBast ~ Puc. 10.3. IIpodunorpamma, cHaTasi ¢ HOBEPXHOCTH

podus. JeTanu.
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08pasubl wepoxobamocmu [0CT-9378-93 Cmans

Puc. 10.4. TIpodunomerp. Puc. 10.5. O0pa3iibl cpaBHEHUS IEPOXOBATOCTU

Memoouka evinoineHus paodomeul.

1. M3yuuTh mnoaydeHHy NOpoduiaorpaMmMy M OTMETHTh €€ OCOOEHHOCTH,
MPUCYIIHE IEPOXOBATOCTH MTOBEPXHOCTH, MOTYUYESHHOHN TIoCIe T OBaHMS.

2. Pasmerutrr mnpodumorpammy (mpoBecTu 0a30BYIO JIMHHIO MPOQUIIS,
OTpaHUYMUTh 0a30BYI0 [UIMHY, OrPAHUYUBIIUCH TISITHIO BEPIIMHAMH U MATHIO
BITaIMHAMHM, TIPOBICCTH JUHUIO BEPIIMH W JUHUIO BHaauH). OnpeneauTh mapaMeTpsl
Rz, Ra, Rmax, S, Sm, mocTtpouth OTHOCHUTEIbHYIO OMOPHYIO KpuBYyt0. s »TOTO
pazouTs nmpoduorpamMmy Ha ypoBHU OoT auHuu BepmuH (0,05, 0,1, 0,15, 0,2, 0,25, 0,3,
0,4, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0). OnpenenuB CcyMMapHyI JJIMHY MaTepuaia
MEPECCUCHHBIX HEPOBHOCTEH, pa3/einTh e¢ Ha 0a30Byro minuHy. [locTpouts rpadux
anaynornyHo puc. 10.2.

3.0mnpenenuth BRICOTHBIE U IIATOBBIE TTApaMETPhI IIEPOXOBATOCTH.

4. Cnenaiite BBIBOABI MO MOJYYEHHBIM PE3YJIbTATaM.
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Cnucok ucnoan3osanubix 'OCTos

1.TOCT 25346-89 OcnHoBHbIe HOpMBI B3auMmosameHsemoctn. ECJII. OO6mmue
MOJIOKEHMUS, PS/Ibl JOIYCKOB U OCHOBHBIX OTKJIOHEHUI: YTBEP)KJIEH U BBEJICH B
neiicteue IlocranoBnenneM ['ocynapcrBenHoro komureta CCCP 1o
crangaptaM oT 11.04.89 N 983: nata Beeaenus 1990-01-01.

2.I'OCT 25347-82 OcHoBHble HOpMBbI B3aumo3zamensieMoctu. ECIIL. Ilons
JNOIIYyCKOB M PEKOMEHAYEMbIE ITOCAAKH: YTBEPXKIEH M BBEICH B JICHCTBUE
[TocranoBnennem ['ocynmapctBenHoro komuteta CCCP mo cranmapram oOT
21.07.82 N 2764: nara BBenenus 1983-07-01.

3.TOCT 8338-75 IlogmMNHUKK IIAPUKOBBIE, paAHAIbHBIE OJHOPSIHBIE.
OcHOBHBIE pa3Mepbl. YTBEpPXKIEH W BBeldeH B AcuctBue [locranoBneHuem
I'ocynapctBenHoro komwutera crangaptoB Cosera MunnctpoB CCCP ot 28
mapta 1975 r. N 789: nara BBenenus 1976-07-01.

4.TOCT 520-2002 Ilogmunuuku KadeHus. OONME TEXHUYECKUE YCIIOBUSL:
yTBEpXKIEH U BBeleH B jeiictBue IlocranoBinenueM ['ocynapcTBEHHOTO
komuteta Poccuiickoit denepanuu no craHaapTh3alvuu U merposiorur ot 10
nekadbps 2002 r. N 460-ct: nata BBeaenus 2003-07-01.

5'OCT 3325-85 Ilogmmunuuku kadeHus. [losisi JTOMYyCKOB M TEXHUYECKHE
TpeOOBaHUS K TOCAJOYHBIM IOBEPXHOCTSAM BajdoB M KopmycoB. Ilocaaku:
yTBepxkAeH U BBeleH B jneiictBue lloctanoBnenuem I'occranmapra CCCP ot
29.12.91 N 2314: nara BBenenus 1987-01-01.

6.'OCT 30893.1-2002 OcHOBHBIE HOPMBI B3auMo3aMeHsaeMocTr. O0UMe JOMyCKH.
[IpenenbHble OTKIOHEHUS! JIMHEHMHBIX W YIJIOBBIX Pa3MEpPOB C HEYKa3aHHBIMU
JTOMyCKaMH: YTBEpXKJIEH W BBeAeH B  JelictBue IlocTtanoBieHueMm
I'ocynapctBenHoro komurera Poccuiickorn Penepanuu 1Mo CTaHIAPTU3ALUU U
metposioruu oT 23 utons 2003 r. N 22-ct: nata BBenenus 2004-01-01.

7.'OCT 23360-78 OcHOBHbIE HOpPMBI B3auMo3aMeHAeMOCTH. (CoeauHEeHUS
IIMOHOYHBIE C MPU3MATHYECKUMH IIMOHKAMH. Pa3mepbl LIMOHOK W CEYEHUM
na3oB. JlOMyCKu 1 MOcaiKu: yTBEPKIEH U BBENIEH B AclcTBue [locTaHOBIEHHEM

I'ocynapctBennoro komutera CCCP mo cranmaptam ot 17 HosiOpst 1978 1. N

3034: nara BBenenus 1980-01-01.
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8.'OCT 1139-80 OcHoBHbIE HOpMBI B3aumo3aMeHseMocTu. CoeauHeHus

HUIMLEBbIE TPsAMOOOYHBIE. Pa3mepsl W JOMyCKH: YTBEpXKIACH M BBEICH B
nericteue [locrtaHoBiennem ['oCynapCTBEHHOrO KOMHTETA IO CTAaHIAPTAM OT

03.06.80 N 2516: nara BBeneuus 1982-01-01.

9.I'OCT 9150-81 OcHoBHBIE HOPMBI B3auMO3aMeHsieMOCTU. Pe3pba mMeTpuueckas.

10.

11.

12.

13.

14.

15.

[Ipoduns:  yTBepkmeH u  BBeaeH B JeictBue  [locTaHoBineHuem
I'ocynapcteennoro komutera CCCP no cranmapram ot 23 anpenst 1981 roma N
2084: nata BBenenus 1982-01-01.

I'OCT 16093-81 OcHOBHBIE HOpPMBI  B3auMoO3ameHsieMocTH. Pe3b0a
merpuueckas. JJonycku. Ilocanku ¢ 3a30poM: yTBEpKACH U BBEJICH B JEHCTBUE
[TocranoBnennem I'ocymapcrBenHoro komutera CCCP mo crammaptam ot 18
utonst 1981 r. N 3001: nara Beenenust 1982-01-01.

I'OCT 24642-81 OcHoBHBIE HOPMBI B3auMo3aMmeHseMocTu. Jonycku Gopmbl u
pacroyoKeHus: MNOBEpPXHOCTEW. (OCHOBHBIE TEPMHUHBI M OINPEACICHUS:
YTBEpXKIEH U BBeleH B jeiictBue IloctaHoBnenuem I['ocymapcTBEHHOTO
komutera CCCP mo cranmapram ot 18.03.81 N 1423: nata BBenenus 1981-07-
01.

I'OCT 24643-81 OcHoBHBIC HOPMBI B3auMoO3aMeHseMocTH. Jlonmycku Gopmbl U
PaCIIOJNIOKEHUST TTOBEPXHOCTEW. UMCIOBBIE 3HAUEHUS: YTBEPKIEH U BBEICH B
nevicteue  IlocranoBnennem ['ocynmapctBenHoro komutera CCCP  mo
cranaaptam oT 18 maprta 1981 r. N 1423: nata BBemenus 1981-07-01.

I'OCT 25069-81 OcHOBHBIE HOPMBI B3auMO3amMeHseMOCTH. Heyka3zaHHbIe
JOIyCKH (POPMBI M PACIOJIOKCHHSI TOBEPXHOCTEH: YTBEPKICH W BBEACH B
nevictBue  I[locranoBnennem ['ocymapctBenHoro komuteta CCCP  mo
cranaaptam oT 29 nexabps 1981 r. N 5722: nara Benenust 1982-07-01.

I'OCT 2.308-79 ECK]. VYka3zanwe Ha 4dYepTekax JOMyCKOB (HOpMbI U
pACIIONIOKEHUA  TOBEPXHOCTEW: YTBEPXKIEH W BBEIEH B  JCHCTBHUE
ITocranoBnennem ['ocynapctBeHHoro komutera CCCP mo cranmapram ot 4
saBaps 1979 r. N 31: nata Beegenus 1980-01-01.

I'OCT 1643-81 OcHOBHBIE HOpMBI B3auMoO3aMeHsieMocTH. [lepenaun 3yduarbie

nuauHapuyeckue.  Jlomycku:  yTBEpKIOEH WU BBEIEH B JCUCTBHE
82



[TocranoBnennem I'ocynapcrBennoro komurera CCCP mno cranmapram ot 21
armpens 1981 r. N 2046: nara Beaenus 1981-07-01.

16. 'OCT 2789-73 IllepoxoBaTocTh MOBEpXHOCTHU. [TapaMeTphl U XapaKTEPUCTUKU:
yTBEpKJIeH W BBeleH B jneiictBue IlocranoBnenueM ['ocymapcTBEeHHOTro
komuteta ctangaproB Coerta MunuctpoB CCCP ot 23.04.73 N 995: nara
BBenenus 1975-01-01.
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