MeToanuyeckune ykazaHust
K BBINOJHEHNI0 NPAKTUYECKUX PadoT M0 AUCHMITIUHE
«TEXHOJIOTHAS KOHTPOJISI U UCIIBITAHUM MAIIIWH»
CocraButens: goiu., K.T.H. [Tpokonen I'.A.

IIpakTnueckoe 3ansaTHe Ne 1.
BoisiBiIeHHE M aHA/IN3 IOKa3aTe el Ka4yecTBa U3 PA3MEPHOI0 ONUCAHUA AeTAIH

Ocnogubie onpeodenenus.

Ban - 310 TepMuH, YCIOBHO MPUMEHSEMBIH JUIi O0O3HAUEHHUS HAPYXKHBIX AJIEMEHTOB
neTaneil, BKIOYas W HEIWIMHIpPUYECKUE dieMeHThl. OTBepcTue - 3TO TEPMHH, YCJIOBHO
MpUMEHSIeMbId I  0003HA4YeHWs] BHYTPEHHUX  DJIEMEHTOB  JeTalieii, BKIOYas W
HELWIMHIPUYECKUE HIIEMEHTHI.

Pa3zmep - 3TO ymcioBOe 3HaUYe€HHME JIMHEWHOW BETWYMHBI (IUaMeTpa, JJIWHBI U T.M.) B
BBIOpAaHHBIX eauHUIAX wu3MepeHus. OTKIOHEHHEe - 3TO anredpamveckas pa3HOCTb MEXIY
pa3MepoM (IEeHCTBUTEIBHBIM WK MPEISIbHBIM Pa3MepOM) U COOTBETCTBYIOIIUM HOMHUHAIBHBIM
pasMepoM. BepxHee oTKIOHEeHHE - 93TO anredpandeckas pa3HOCTb MEXIYy HAUOOIBIIUM
MpeACIbHBIM M COOTBETCTBYIOIIMM HOMHMHAJIBHBIM pa3mepamu ES - BepxHee OTKIOHEHHE
OTBEpCTHS, €S - BepXHee OTKIOHEHHUE Baja. HinkHee OTKIIOHEHHE - 3TO ajredpanyeckasi pa3HOCTb
MEXy HAaUMEHBIIUM TMPEACIbHBIM U COOTBETCTBYIOIIMM HOMUHAIBHBIM pazmepamu. El - Huxuee
OTKJIOHEHHE OTBEPCTHS, €1 - HUKHEE OTKIOHEHHUE Basa.

Homyck (IT) - »3T0 pa3sHOCTH MeXAy HaWOOJBIIMM W HAUMEHBIIUM MPEIETbHBIMHU
pa3MepaMu WK ajaredpanyeckasi pa3HOCTh MEXKIY BEpXHHM M HIDKHUM OTKJIOHEHUsMHU. Jlomyck
SBJIAETCS CKAJIAPHOM BeNMUMHOM Oe3 3Haka. [lonoxeHue Aomycka OTHOCUTENBHO HYJIEBON JIMHUU
OTIpe/IETSAETCS] OCHOBHBIM OTKJIOHEHHEM — OJTHUM U3 JIBYX IMpeNeIbHbIX OTKIOHSHUH, OrKaimmum
K HYJICBOW JIMHUU, U 0003HAYAETCS OJHON M3 OyKB (WJIM WX COYETAaHWH) JIATUHCKOTO aidaBuTa.
Egunnna nomycka (i, I) - sTo MHOXHTens B (opmyrnax IOMYCKOB, SBISIOUIUICS (yHKIUEH
HOMHUHAJILHOTO pa3Mepa U CIYXKaIlUi 711 ONpeIeNIeHNs YUCIOBOTO 3HaUeHus jomnycka. Kpamurer
- 3TO COBOKYIHOCTb JIOIMYCKOB, PAacCMaTpPUBAaEMbIX KaK COOTBETCTBYIOLIME OJHOMY YPOBHIO
TOYHOCTH JIJIs1 BCEX HOMHHAJIbHBIX
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Homyck IT paccuntsiBaetcs o popmyiie:
IT=k™*i
rae k — YHUCJIO C€IUHUI] OOIMYyCKa, YCTAHOBJICHHOC IJId KaXXJ0r'o0 KBAJIUTCTA, | — CAUHHUIAa
JIOTTYCKa, 3aBUCSIIAs TOJIBKO OT pasmepa (Tadi. 1)
Crangaprom ycraHoBiieHsl kBanuteTsl: 01, 0, 1, 2, 3,4, 5, ..., 11, 12...18. Cambie TOuHbBIE

kBanuteTsl 01, 0, 1, 2, 3, 4, Kak MpaBWIIO, MPUMEHSIOTCS MIPH U3TOTOBIEHUU OOPA3IOBBIX MEp H
kanuopoB. KBanureTsl ¢ 5-ro no 11-i, kak nmpaBuiio, IPUMEHSIOTCS AJIsl CONPATAEMbIX JIEMEHTOB
neraneil. Kpanurersl ¢ 12-ro no 18-ii npuMeHSIOTCA U HECONPATacMbIX 3JIEMEHTOB JETalleH.
YroObl MaKCHUMalbHO COKPAaTHTh YKMCIIO 3HAYCHWH JOMYCKOB NP MOCTPOECHUU DPSIIOB JOIMYCKOB,



CTaH/IapTOM YCTAHOBJICHbl MHTEPBAJIbI Pa3MEPOB, BHYTPU KOTOPHIX 3HAYEHHE JIOMyCKa st
JTAHHOTO KBAJIUTETA HE MEHSAETCS.

Tabmuna 1 (Tabnuma nana B COKpaH_[eHI/II/I)l

Kpanurer 56 /7/8/910/11 12 13 |14 |15 16 | 17 | 18
Yucno enuHun gomycka k 71016 25 40 64 100 160 250 400 640 1000 1600 2500
IT=k=*i

Jlonyck st pazmepos 10 500 mm e i = 0,45 * DY + 0,001 * D, mxu

onmyck g pasmepoB cbime 500 gollT=k* |
Homy pasmep

3150 Mmm roe | =0,004 * D + 2,1, Mxm
[Ipumeuanus:
D — cpemHee reoMerpuyeckoe M3 KpalHMX 3HAYeHHMH KaKJOro MHTEpBaja HOMUHAJIBHBIX

pa3MepoB, MM

CpenHuM TE€OMETPUYECKUM HECKOJBKHX IOJIOKUTEIbHBIX  BEIIECTBEHHBIX YHCEN
HA3bIBAETCS TAKOE YHCIO, KOTOPHIM MOXHO 3aMEHHTh Ka)XJ0€ W3 ITUX YHUCEN TaK, YTOOBI HUX
MPOU3BEICHNE HE M3MEHMITOCh. bonee hopmanbHo:

n 1/n
G(x1,T0, ..., &Tp) = Y1120 T, = (H Iz‘)
i=1

Tabnuna 2. 3HaueHust JOMyCKOB, MKM

WNurepBan Ksanurer

HOMHHAJIbHbIX 5 6 7 8 9 10 11 12 13 14 15
pa3MepoB, MM

o3 4 6 10 | 14 | 25 | 40 60 100 | 140 | 250 | 400
CB.3 1106 5 8 12 | 18 | 30 | 48 75 120 | 180 | 300 | 480
CB.6 10 10 6 9 15 | 22 | 36 | 58 90 150 | 220 | 360 | 580
Cs. 10 g0 18 8 11 | 18 | 27 | 43 | 70 | 110 | 180 | 270 | 430 | 700

Cs. 18 10 30 9 13 1 21 | 33 | 52 | 84 | 130 | 210 | 330 | 520 | 840

Cs. 30 1o 50 11 |16 | 25 | 39 | 62 | 100 | 160 | 250 | 390 | 620 | 1000

Cg. 50 1o 80 13 |19 | 30 | 46 | 74 | 120 | 190 | 300 | 460 | 740 | 1200

Cs. 80 mo 120 15 | 22 | 35 | 54 | 87 | 140 | 220 | 350 | 540 | 870 | 1400

Cg. 120 no 180 18 | 25| 40 | 63 | 100 | 160 | 250 | 400 | 630 | 1000 | 1600

Ca. 180 1o 250 20 | 29 | 46 | 72 | 115 | 185 | 290 | 460 | 720 | 1150 | 1850

Cg. 250 no 315 23 | 32 | 52 | 81 | 130 | 210 | 320 | 520 | 810 | 1300 | 2100

Cs. 315 10 400 25 | 36 | 57 | 89 | 140 | 230 | 360 | 570 | 890 | 1400 | 2300

Cg. 400 no 500 27 | 40 | 63 | 97 | 155 | 250 | 400 | 630 | 970 | 1550 | 2500

Cg. 500 no 630 30 | 44| 70 | 110 | 175 | 280 | 440 | 700 | 1100 | 1750 | 2800

Cs. 630 1o 800 35 | 50 | 80 | 125 | 200 | 320 | 500 | 800 | 1250 | 2000 | 3200

Cs. 800 no 1000 40 | 56 | 90 | 140 | 230 | 360 | 560 | 900 | 1400 | 2300 | 3600

CB. 1000 m0 1250 | 46 | 66 | 105 | 165 | 260 | 420 | 660 | 1050 | 1650 | 2600 | 4200

CB. 1250 o 1600 | 54 | 78 | 125 | 195 | 310 | 500 | 780 | 1250 | 1950 | 3100 | 5000

CB. 1600 102000 | 65 | 92 | 150 | 230 | 370 | 600 | 920 | 1500 | 2300 | 3700 | 6000

CB.2000 102500 | 77 |110| 175 | 280 | 440 | 700 | 1100 | 1750 | 2800 | 4400 | 7000

CB.2500 103150 | 93 |135| 210 | 330 | 540 | 860 | 1350 | 2100 | 3300 | 5400 | 8600

[Tone nomycka — Tmoyie, OTpaHMYEHHOE HAMOONBIIUM W HAWMEHBIINM TpPeeIbHBIMU
pa3MepaMH UM OIpeAesieMOe BEIMYMHON JOMYCKa U €ro IMOJIOKEHHEM OTHOCHUTEIbHO HYJEBOI
JTUHUHM, COOTBETCTBYIONIEH HOMHHAILHOMY pasmepy. [paduueckoe wuzo0pakeHue monei
JIOTTYCKOB MOCAKHU C 3a30pOM IPUBEJIEHO Ha puc. 1.

! B.M.Anyxun. Jlonycku u nocanku. 5-¢ usnanue. - CI16: ITutep, 2012.
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Pucynox 1.1.

B 3aBucuMOCTH OT B3aMMHOIO pacCHOJIOKEHHUS IOJIeH JONYCKOB OTBEPCTHs M Baja
pasIMyaroT MOCAJKU TPEX TUIIOB: C 3a30pOM, C HATAIOM M IepexojHble. B Tabmule Ha puc. B, T, 1
IIPUBEJICHBI IPUMEPBI Pa3IMYHbIX I10CAJI0K. YKa3aHbl (OPMYIIbI JJIs pacyeTa 3a30pOB U HATArOB B
COCIMHCHUSAX M aMIUIMTYAbl UX KojicOaHWM, Ha3bpiBaeMbie aomyckoM mocaaku 1S, TN). Ilpu
pacuere U BbIOOpE MOCAA0K KOHCTPYKTOPAa MOT'YT HHTEPECOBaTh HE TOJBKO MPEeNIbHBIE 3a30Pbl U
HaTSTH, HO M CpeqHHe, 0OBIYHO HanboJsiee BEpOSTHBIC, 3a30Pbl U HATATU: CPEAHUH 3a30p: Sc =

(Smax +Smin ) / 2, cpeauuii Hatsr: Nc = (Nmax + Nmin ) / 2.

Tabmuua 1.1.
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[Tocanxa c 3a30pom

BepxHee oTKI0HEHME:

ES =+21 mxm

HwxHaee oTkionenue:

EI=0

Honyck: T=ES-ElI=+21-0=21
MKM

BepxHee oTk0HEHME:

es = -20 MkM

HwxHee oTkiioHeHue:

el =-33 Mkm

Homnyck:

Td =es-ei =-20 - (-33) = 13 Mxm



[TapameTpsl oTBEpCTHS:
ES =+21 mxm
EI=0, TD =21 mxm

*21 [TapameTpsl Bana:
77 o es = -20 MkM
21 F “ 20 ei = -33 mxm, Td = 13 MM
g) & - L 23 HanGonpmnii 1 HaUMEHBIIHH 332305l
9 S max = ES- ei = +21 - (-33) = 54 Mmkm
=] N Smin = El - es = 0 - (-20) = 20 Mkm
L Jonyck nmocaaku:

TS = Smax - Smin =54 - 20 = 34 mxm
TS=ES-ei-El+es=TD + Td
TS=21+13 =34 mxm

Tlocanaka ¢ HaTsIrom

[TapameTpsl oTBEpCTHS:
ES =+21 Mxm
ElI=0
+41 TD =21 MM
+28 [Mapametps! Baa:
+21 _
es = +41 Mxm
A ei = +28 MKkM
Td =13 mMxm
HauOospmmii 1 HauMEHBIINNA HATITH:
Nmax =es - El =+41 - 0 = 41 mxm
Nmin =ei - ES = +28 - 21 = 7 MM
w Jonyck nmocanku:
TN = Nmax - Nmin =41 - 7 = 34 Mmxm
TN=es-El-ei+ES=TD + Td
TN =21+ 13 = 34 mxMm
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[Tocanka nepexonnas

[TapameTpsl oTBEpCTHS:
ES =421 mMrm
EI=0, T =21 MkM
+21 [Tapametpsl Bana:
+15 | es=+15 MkM
;;;] Hr +2 ei = +2 MKM
T =13 Mxkm
HauOonpmuii 1 HaUMEHBIINI HATITH:
NMmax =es-El =+15-0=15 mxm
N=ei-ES=+42-21=-19 MKkM™ -
/] Nmin = Smax
Jonyck nmocanku:
TN = Nmax - Nmin =15-(-19)=34mkm
TN=es-El-ei+ES=T+T
TN =21+ 13 =34 mm
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Hanecenue npedenvHbix OmMKI0HEHUI PA3MEPOE

CnocoObl HaHeceHUs MpeleNbHbIX OTKJIOHEHMH JMHEHHBIX pa3MepoB MpPHUBENEHbI B
tabmuue 2. [lpu yka3aHuu npeaenbHbIX OTKIOHEHUH CilelyeT pyKOBOACTBOBAThCS CIEAYIOUIMMHU
IIPaBUJIAMH.

o IlpenenbHble OTKIOHEHHUS PAa3MEPOB CIEAYET YKa3blBaThb HEIOCPEICTBEHHO IIOCIIE
HOMMHAJIBHBIX Pa3MEpOB.



o IlpenenbHble OTKIOHEHMSI JMHEHHBIX W YIJIOBBIX pa3MEpPOB OTHOCUTEIBHO HH3KOM
TOYHOCTH JIOIYCKAaeTCsi HE YyKa3blBaThb HEMOCPEACTBEHHO I0OCIE HOMHUHAIBHBIX pa3MEpoB, a
OTOBapUBaTh OOIIEH 3alMChI0 B TEXHUYECKUX TpeOoBaHUsAX depreka. Hampumep, H14, hl14, +
IT14/2, uro o3HauaeT HEyKa3aHHbIE NpEAETbHBbIC OTKIOHEHUS OTBEPCTHUH JOJDKHBI OBITH
BoinosTHEHBI TOH 14, BanoB — mo hl4, mpoune pasMepsl ITOKHBI HMETh CHUMMETPHUYHBIC
otkionenus + IT14/2. JlanHas 3anuch OJHOBPEMEHHO YCTAHABJIMBAET IMPEICIIbHBIC OTKIOHCHHS
paanycoB 3aKpyriieHuid, Qacok, yrioB ¢ Heyka3aHHbIMU Aomnyckamu. [IpenenbHble OTKIOHEHUS
YIJIOBBIX Pa3MEPOB YKa3bIBAIOT TOJILKO YMCIOBBIMU 3HAUEHUSIMHU.

Tab6muna 1.2.
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Tlocneoosamenvrocmo 6vinoaHeHus. pa60mbz.

1.

2.

3.

4.

PaccuuTarh BeTUYMHBI IOMYCKOB IO €AMHUIE AOMYCKA IS MPEUIOKEHHBIX JOMYCKOB
U KBATUTETOB. CpaBHUTE MOJTyUYECHHBIE BEJTMUNHBI C TAOTUIHBIMH.

Ha ocHoBe aHanM3a uepTexa 3aJlaHHON JETaJaM BBIABUTH Haubosee TOYHBIE Pa3Mephl
neranu (4.6 pa3MepoB), ONPEAETUTh A HUX [JOIYCKH, OTKJIOHEHHS (OpPMBI
NOBEPXHOCTEH, (OPMHUPYIOIIMX  HMX, TOYHOCTh  B3aUMHOTO  PaCMOJI0XKEHUs
MIOBEPXHOCTEN JETANH.

PaccoptupoBaTh pasMepsl 1O XapakTepy: HapyKHble, BHYTPEHHHE, pPa3Mephbl
B3aWMHOTO PACIIOJIOKEHHS TOBEPXHOCTEH.

OnpeaenuTs JOMyCTUMYIO MOTPELTHOCTh U3MEPEHUS ISl BBIOPAaHHBIX Pa3MEPOB.

IIpakTnuyeckas padora Ne2.

Bb100p KOHTPOJILHO-U3MEPHUTENbHBIX CPEACTB AJIsi KOHTPOJIS JIMHEHHBIX Pa3MepoB J1eTajie

1 Henv pabomer: O3HaKOMIIEHHE C METOAMKON BBIOOpAa KOHTPOJIBHO-U3MEPHUTEIHHOTO
CpelICTBa MPU KOHTPOJIE TUHEHHBIX Pa3MEPOB PA3IUNYHON TOUHOCTH.

2 ITochedosamenvHocmo 6blNOJIHEHUS PAOOMBL:

2.1 Ananus ucxoonvix OAHHBIX.

HNcxomHpIMU JaHHBIMH SIBJISTFOTCSI: YEPTEX W3IAEHHS (IeTan, COOPOYHOW EIUHUIIBI),
TEXHOJIOTMUECKUH MPOILIECC M3TOTOBJIICHUS W3JENUs, TUI MPOU3BOJACTBA, B YCIOBHUSAX KOTOPOTO
OyJIeT peain30BaH TEXHOJIOTHYECKUN MPOIIECC.



Heo0xoauMo M3y4MTh YepTeX JeTald, YeTKO ONpeeauTh (OopMYy KOHTPOIUPYEMOIl
MIOBEPXHOCTHU, AOCTYIl K HEH, YUCICHHbIE 3HAYEHMsI TOIYCKa HA KOHTPOJIIMPYEMBIN pa3Mep U €ro
pacniosioskenue. Ilpu BbIOOpe KOHTPOJIBHO-U3MEPUTENBHOTO CPEACTBa HEOOXOJUMO YUUTHIBATh
THUI [IPOU3BOJICTBA. B €1IMHUYHOM M MENKOCEPUITHOM NPOU3BO/ICTBE MPUMEHSIOT YHUBEPCAJIbHBIE
CpeACTBa KOHTPOJIA M M3MEPEHUH, TaK KaK W3TOTOBJIEHHE CIELHUATbHOM OCHACTKH HE TOJBKO
HSKOHOMHYECKM HEIeIecoo0pa3sHo, HO W 3Ha4YMTeNbHO ymmHseT mpouecc TIII. B
KPYITHOCEPUHHOM M MacCOBOM IPOM3BOJCTBE INPUMEHSIOT CIELUATIN3UPOBAHHbIE WIn
CIELMAJIbHbIE CPEJICTBA, a YHUBEPCAJIBbHBIE CPEACTBA NPUMEHSIOT Ul HAJIaJKU M KOHTPOJIS
TEXHOJIOTMYECKOro Imporecca. B cpenHecepuilHOM NpPOU3BOACTBE B 3aBHCUMOCTH OT 00beMa
BBIITYCKa JIETAJICH U CTETIEHU aBTOMAaTH3aluu 000pyI0BaHUs, IPUMEHSIEMOT0 B TEXHOJIOTHIECKOM
nporecce, JOMycKaeTcs IPUMEHEHHE KaK CIEeLUaIN3UPOBAHHbIX, TAK U YHUBEPCAJIBHBIX CPE/ICTB
KOHTpOJIs1. M3ydeHne TeXHOI0rn4ecKoro nporecca N3roToBJICHUS A€Tall O3BOJISET ONPEAEIUTh
COCTOSIHUE TOBEPXHOCTEH NEeTaau U rPaMOTHO ONPEAEIUTh U3MEpHUTEIbHbIE 0a3bl Uil KOHTPOJISA
paccMaTpUBaeMoOro napamerpa.

2.2 Bvibop uzmepumenvHvix oas.

Bri6op 6a3 oka3bIBaeT CyIIECTBEHHOE BIIMSHUE HA TOYHOCTh M3MepeHuil. HeoOxommmo
PYKOBOJICTBOBATHCSI IIPUHIUIIOM COBMEIIEHUs 0a3: 1enecoo0pa3Ho, 4ToObl U3MepHUTeIbHas 0a3a
COBIIaJaja ¢ KOHCTPYKTOPCKOM pa3MepHoil 0a3oi. B mpoTruBHOM ciydae mpu BbIOOpE CpeacTBa
U3MEpEeHUsl NPUIETCS YYUTHIBATh MOIPEIIHOCTh, BBI3BAHHYIO HecoBmajgeHueM Oa3. Ilpu sTom
HE00X0MMO 00eCIeunTh HanOOIBIITYI0 BOZMOKHYIO TOYHOCTD MOJIOKEHHS U3MEPHUTEIBHOM 0a3bl
OTHOCUTEJIBHO KOHCTPYKTOPCKOM pa3MmepHoil Oa3bl. Ilpu BbIOOpEe 0a3 HEOOXOIMMO Takxke
o0ecreYnTh, 9TOOBI JTMHUS U3MEPEHUS COBIaIaia C HallPaBICHUEM U3MEPSEMOT0 pa3Mepa.

2.3 Onpeodenenue MaAKCUMAILHO OONYCIMUMOU ROZPEULHOCHIU USMEPEHUSL.

MakcuManabHO JIOMYCTUMAas IOTPEIIHOCTb HU3MEPEHUsS. Ays, 3aBUCUT OT pa3MeEpoB
MOBEPXHOCTU M KBAJIUTETa TOYHOCTH KOHTPOJIMPYEMOIO pa3Mepa. MakCUMallbHO JIONyCTUMAst
MOTPEUTHOCTh U3MEPEHUs OTpenensercs no Tadnuue 2.1, mpudem cieayeTr BHIOMpATh €€ BEINIHHY
no GunxaileMy MEHbLIEMY 3HaueHHIo. Jomyckaercst onpenessith Aysy, 7 TpyObIX KBaJUTETOB -
okos0 20%, g TOYHBIX KBAJUTETOB — OKOJO 35% OT nomycka Ha pasMmep. Y CTaHOBIICHHBIE
CTaH/IapTOM MOTPEIIHOCTH U3MEPEHUS SABISAIOTCS HauOOIBIIMMHU, KOTOPHIE MOKHO JIOMYCKaTh IpU
WU3MEpPEHUH, OHM BKJIIOUAIOT KaK CIIydaiHbIE, TaK U HEYYTCHHbIE CUCTEMATUYECKHE MTOTPEIIHOCTH
n3mepenus. CiywailHash HOTpEIIHOCTh M3MEpPEHUs He JoibkHa mpeBbimark 0,6 oT mpexpena
JIOITYCKAaeMOW MOTPEIIHOCTH U3MEPEHUS.

Tabnuna 2.1 - ITorpentHocTh U3MepeHus

Homunanbubie  |[TorpemHocTh u3MepeHus Ay;y B 3aBUCHMOCTH OT KBATUTETA, MKM
pasMepbl, MM 2 3 4 5 6 7 8 9
o 3 0,4 0,8 1,0 14 1,8 3,0 3,0 6
CB.2 110 6 0,6 1,0 14 1,6 2,0 3,0 4,0 8
CB. 6 10 10 0,6 1,0 14 2,0 2,0 4,0 50 9
Cs. 10 1o 18 0,8 1,2 1,6 2,8 3,0 50 7,0 10
Cs. 18 10 30 1,0 14 2,0 3,0 4,0 6,0 8,0 12
Cs. 30 10 50 1,0 14 2,4 4,0 50 7,0 10,0 16
Cs. 50 g0 80 1,2 1,8 2,8 4,0 50 9,0 12,0 18
Cs. 80 g0 120 1,6 2,0 3,0 50 6,0 10,0 12,0 20
Cs.120 10 180 2,0 2,8 4,0 6,0 7,0 12,0 16,0 30
Cg.180 10 250 2,8 4,0 50 7,0 8,0 12,0 18,0 30
CB.250 go 315 3,0 4.0 50 8,0 10,0 14,0 20,0 30
Cgs.315 10 400 3,0 5,0 6,0 9,0 10,0 16,0 24,0 40
Cg.400 10 500 4.0 50 6,0 9,0 12,0 18,0 26,0 40
Homunanbubie  [[TorpemHocTs u3MepeHus Ay, B 3aBUCHMOCTH OT KBAJIUTETA, MKM
pasMEpbl, MM 10 11 12 13 14 15 16 17
Ho 3 8 12 20 30 50 80 120 200




CB.2 106 10 16 30 40 60 100 160 240
CB. 6 10 10 12 18 30 50 80 120 200 300
Cs. 10 1o 18 14 30 40 60 90 140 240 380
Cg. 18 n0 30 18 30 50 70 120 180 280 440
Cs. 30 o 50 20 40 50 80 140 200 320 500
Cg. 50 no 80 30 40 60 100 160 240 400 600
Cg. 80 5o 120 30 50 70 120 180 280 440 700
Cs.120 o 180 40 50 80 140 200 320 500 800
Cg.180 1o 250 40 60 100 160 240 380 600 1000
CB.250 o 315 50 70 120 180 260 440 700 1100
CB.315 10 400 50 80 120 180 280 460 800 1200
CB.400 o 500 50 80 140 200 320 500 800 1400

2.4 Onpeoenenue cmenenu 6IUAHUA NOZPEUIHOCINU UIMEPEHUA HA MOYHOCHb PA3Mepd.

BausiHue morpemHocTd U3MEpeHHs MOXKET MpPOSBISATH B TOM, YTO 4acTb M3MEPEHHBIX
netaneil M OyJeT OTHeceHa K TOJHBIM, XOTS HWCTUHHBIE 3HAYEHHUS UX pa3MEpoOB HAXOIATCA 3a
npejenaMu MoJs JIoNycKka (HepaBUIbHO MPUHATHIE), @ 4acTh JeTaield N, UMEIIUX pa3Mepsl B
npejenax Jo0mycka, Oyier oTHeceHa K OpakoBaHHBIM (HETpaBMIIbHO 3a0pakoBaHHbBIE). [Tapamerp
C xapakTepu3yeT BEpOSTHOCTHYIO MPEAEIbHYIO BEJIMYMHY BbIXO/a pa3zMepa 3a KKyl I'paHHIly
1oJig JIONycKa y HENpaBUIbHO NpUHATHIX neraneid. Ilapamerpsr m, N u C omnpexaensercs
BEPOSTHOCTHBIM PacyeTOM M 3aBUCAT OT 3aKOHOB PacHpeieseHHUs NOTPELIIHOCTH U3TOTOBICHUS U
n3Mepenus. Ha pucynkax 2.1 — 2.3 npeacrasiens! rpaduku ajs onpeneneHus Beinuaud m, N u C
IPU paclpelieIeHU KOHTPOJHUPYEMBIX IapaMeTpPOB II0 HOPMAJIBHOMY 3aKOHY (CIUIOIIHbIE
KpUBbBIE) U IO 3aKOHY PaBHOW BEpOATHOCTH (ITpuxoBble KpuBble). [lo ocu abcuucc ykazaHa
OTHOCUTEJIbHAsI TOYHOCTb HW3IOTOBJIEHMS M3ACIUM, BBIPAKCHHAs KaK OTHOIIEHHE JIOMycKa
nu3rorosieHus |T k cpeqHeMy KBaJpaTUYECKOMY OTKJIOHEHHIO IMOIPELIHOCTH U3TOTOBIEHUS Grex..
[Tapamerper M u C ompeneneHsl ¢ AOBEPUTENBbHON BeposTHOCThIO 0,9973. Kaxknmas kpusas
rpaduka COOTBETCTBYET OIPE/IEIICHHOMY 3HAUEHUIO OTHOCUTENILHOM MOTPEIIHOCTH U3MEPEHUs

AM&‘WL (O-) = I% : 100%

I7ie G - CpeHee KBAPaTUIECKOE OTKIOHEHHUE TIOTPEITHOCTH U3MEPEHHUS.
[Ipu onpenenennu mapamerpoB M, N U C peKOMEHAYeTCS MPUHUMATD AMem(a)=16% -

st KBamuTeToB 2-7; 12% - nnst kBamureroB 8 u 9; 10% - nns 10 kBanmutera u rpydee. [Tapamerpsl
m, n u C Ha pucyHkax 2.1 u 2.3 gaHbl NpPU CHUMMETPHUYHOM pACHOJOXKEHUH JOMyCKa
OTHOCUTEIIFHO TIEHTpa TPYNIUPOBAHHUS pPa3MEpPOB KOHTPOJIHMPYEMBIX JeTajeil. Bo3moxxHbIe
npeaenbHble 3HaYeHus nmapameTpoB M, N U C, COOTBETCTBYIOLIUE 3KCTPEMAJIbHBIM 3HAUYEHUSIM
KPUBBIX MPEJICTaBIICHBI B Ta0mmIe 2.2.
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Pucynok 2.2 — KonndecTBo N HEMIPaBHILHO
3a0paKkoBaHHbBIX JeTaien

Pucynok 2.3 — BennuunHa BbIX0J1a pazmepa
HEMpPaBWIBHO MPUHSATHIX JETaleH 3a
MpeeIbHBIC Pa3Mephl

Tabnuma 2.2 — Bo3moxkHBIE MpeAenbHbIe MapaMeTpbl pa30pakoBKH (TpU HOPMAILHOM 3aKOHE
pacrpeiesieHus pa3MepPOB)

AML’m.(G)’ m, % n, % C AM@WL(O-)7 m, % n, % C
% IT % IT
1,6 0,37-0,39 0,7-0,75 0,01 10 3,1-3,5 4,5-4,75 0,14
3 0,87-0,9 1,2-1,3 0,03 12 3,75-4,1 5,4-5,8 0,17
5 1,6-1,7 2,0-2,25 0,06 16 5,0-54 7,8-8,25 0,25




8 | 2628 | 3437 | 010 | | | | |

2.5 Onpeoenenue oonycmumocmu ROIYUEHHOU NOZPEWHOCMU UMEPEHUA Ol
KOHmMpPOJa 3a0aHH020 pazmepa.

[Ipenensl AOMycKaeMbIX MOTPEIIHOCTEH HM3MEPEHHS MOTYT OBITh YBEJIWYEHBI B JBYX
CIly4asix: a) KOI/la YMEHBIICH JOMYCK U3JEeNUs MO CPAaBHEHUIO C KOHTPOJIHUPYEMBIM (T. €. Korja
BBOJIUTCSL TPOW3BOACTBEHHBIN JIOMMYCK — JIOMYCK HA W3TOTOBJICHUE, COKPAIICHHBIA IS
YMEHBIIIEHUS OTPUIATEILHOTO BO3ACHCTBUS MOTPEIIHOCTEH N3MEpPEHUs), YTO AaeT BO3ZMOKHOCTh
HCIOJIB30BaTh COOTBETCTBYIOIINE MEHEE TOUHBIE CPEJCTBA U3MEPEHUs; 0) MPU HCIIOIB30BaHUN B
JalbHENIIeM celleKTUBHON cOopku. Eciu o ycnoBusM paboThl u3aenus BIUsSHUE TOrPelIHOCTeN
U3MEPEHUs] TPU3HACTCA HEAOMYCTHMBIM, TO OCTaBISIOT BBIOPAHHBIA JIOMYCK M 3TUM
YCTaHABIIMBAIOT, YTO MPUEMOYHBIMU IPAHULIAMU OYAYT SBIATHCS MpEeNibHbIE pa3Mephbl U3IeIHs.
Ecnmu BiausiHME TMOTPEIIHOCTH W3MEPEHUs HENOIMYCTHMMO, TO JHOO IO COTJIACOBAaHHUIO C
KOHCTPYKTOPOM BBIOMPAIOT JPYrod KBAJIMTET, MPU KOTOPOM BIUSHHE MOTPEIIHOCTH MU3MEPEHUS
OyzleT MPU3HAHO JOMYCTHMBIM, JHOO BBOJAAT MPOU3BOJACTBEHHBIN JOMYCK, KOTJa MPUEMOYHBIC
TpaHUIBl CMEUIAIOTCS BHYTPh TMOJS JOMycka (IPOMCXOOUT YMEHBIICHHE JOMycKa Ha
usrorosiieHne) (pucyHok 2.4 6, B). [Ipu BBejeHNH POU3BOACTBEHHOTO JIOMYCKa MOTYT OBIThH JBa
BapHaHTa, B 3aBUCUMOCTH OT TOTO, H3BECTHA HJIM HET TOYHOCTh TEXHOJOTHYECKOT0 Ipolecca.
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Pucynok 2.4 — BapraHThI IPUEMOYHBIX TPAHHI

Ausm

2.6. Bvioop Konmponvno-uzmepumenvnozo cpeocmaa

[Ipu ncnonp30BaHNN YHUBEPCAIBHBIX CPEACTB KOHTPOJISI CPEICTBO U3MEPEHUS BHIOMPAIOT
[0 JIOMYCTUMOW MOTPEIIHOCTH H3MEpeHHs  (IOTPEUIHOCTh HM3MEpPEHMs SBISETCS OAHOM u3
XapaKTepUCTUK CPEJICTBA U3MEPEHUs) B 3aBUCUMOCTU OT (POPMBI U PACIOJIOKEHUS H3MEPSIEMOM
MIOBEPXHOCTH, €€ HOMMHAJIBHOIO pa3Mmepa. B cioyyae nNpHMEHEHHs CIENUalbHBIX CpEACTB
U3MEpeHusi,  Hampumep,  KanuOpa-cKoObl,  MPOU3ZBOIUTCS €€  IPOEKTHPOBAHHWE IO
COOTBETCTBYIOLIMM MeTOAUKaM. Takxke @pU BbIOOpe cpencTBa M3MEpPEeHHs HeoO0XO0AUMO
YUUTBHIBaTh BIUSHUE HA TOYHOCTh U3MEPEHMSI U3MEPUTENILHOTO YCHIINS, KOTOPOE MOXKET BBI3BATh
nedopMaruio n3MepsieMoil MOBEPXHOCTH. DTO 0COOEHHO Ba)KHO NPH 3aMepe HEKECTKUX JleTaleid,
JUISL KOTOPBIX MPUHUMAIOT CPEACTBA U3MEPEHUsI ¢ MUHUMAJIbHBIM HU3MEpUTEIbHBIM ycunuem. Ha
IIPAKTUKE TAKOE BIUSHUE ONPEAEIAETCS IKCIEPUMEHTAIBHO.

Ilpumep evinonnenus padomot.

3aoanue. JlaTh aHaMM3 KOHCTPYKIMH, BBIOpaTh U OOOCHOBATH CPEACTBO KOHTPOJS IS
pa3mepa 12h9 BTy/KH, H3rOTaBINBACMOI B YCIOBHSX CEPUIHOTO MTPOU3BOICTRA.



SIOUMEH.
2y

oL

Tk

I
I
Q75445
H..
Y
l
[Tob
¢7JH8(HU27)
T8 #0022)
2
&
125 9( Q043)

1

-

t ’ ., RiZ5 7—
o s =Ea
.

%l 7 7y Ra 125 AN
8 S ‘ sy, NN R12S
8 %
842 % g 2
©
L] (& N
AN
79 I
20 7
r45° .
T packi 1 Heykasarsle npedenbHse omkporerus pasepol: ombepcmud - H,

x\‘w
|
o

— banob - h, ocmaneHsle o

2 Heyasarmwie paduyces 1.15 me

70‘.0% 2 Ydamime 3ayceHbl CRPYZAUMG OCMPbE KPOMKL.
4. [lokpeimue — Xurt nacc.

5 Wszomabmibams MexaHooopacomkay U3 nokobky

ra 32 IR L JOXITA. fonyckaemes uszomabaubams U3 nookama
N\ =
71
/5 1 Tz =1 B Zbm_| Macca | Macuwmad|
— T e ﬁ’”-’/”’(” 008 | 251
%ﬂ EMﬂ$Eﬁ a bem | /bcmab 1
o, (mam 0XTCA TOCT 4543-71
Ronypaban opriam__ A3

Pucynok 2.5 - Yeprex BTyIKH

Ananuz ucxoomvix oannwvix. Jlerans «Brymka» sBusercsa TenoM Bpamienus. Mcxons us
OKCIUTYaTallMOHHBIX TPeOOBAaHWH JeTanb JOJDKHA OBITh HM3TOTOBJIEHA B YCIOBHUSX CEPHUITHOTO
HPOU3BOJICTBA C KOHTponupyeMbiM paszmepom 12H9(o43). DTOT pasmep mpencraBisier coOoit
paccTosiHuE MEXKAY IBYMS HAPYKHBIMH TUIOCKUMH ITOBEPXHOCTSIMH.

Buibop usmepumenvnvix 6a3. PazmMepHoil 6a30i a1 3TOro pazmepa sBISETCs MIOCKOCTb
CUMMeTpUHU neTanu. s peanu3aly 3TOH TUIOCKOCTH CHUMMETPHH B KauyeCTBE M3MEPUTEIHLHOU
6a3pl HEOOXOJUMO HCIIOJIb30BAaHHE CHEHMAIbHOTO OpPUEHTHPYIOLIEro ycTpoicTBa. Tak Kak
pacrioyio’keHre TTOBEPXHOCTEH B SIBHOM BHJIE HE 3a/IaHO OTHOCHUTENHHO IJIOCKOCTH CHMMETPHUH, U
JIOMYCK Ha 3TOT MapaMeTp paBeH JOIMYCKY Ha pa3Mmep, TO JIOIYCTHUMO B KaueCTBE M3MEPUTEIbHOM
0a3bl HCIIOJIB30BATh OJIHY U3 TUIOCKUX MOBEPXHOCTEH, (HOpMUPYIOIINX pa3mep.

Onpedenenue maxcumanoho oonycmumoti nozpewnocmu usmepenus. Ilo tabmune 2.1
yCTaHABJIMBAEM, UTO JUIA 9 KBAIUTETa U HOMUHANA 12, BXOIAIIET0 B HHTEpBaI pazmepoB oT 10 1o
18 MM, JomycTUMast MOrPeIHOCTh u3Mepenus cocrapiger 10 mxMm uiu 0,01 Mm.

Onpeoenenue cmenenu 8IUAHUA NOSPEWHOCU USMePeHUs Ha MOoYHOCmb pazmepa. It 9
KBaJIUTETa MPUHUMAEM B COOTBETCTBHM C PEKOMEHAALMSIMU Amm(o):lZ%. ITo Tabmuie 2.2

HaxoauM, 4TO JJIA Ajwem (G)I 12% xonu4ecTBO HCIIPABUJIBHO MPHUHATBIX JeTajieil M HaXOoguTCs B

npenenax 3,75...4,1%, KoauuecTBO HEMpPaBMIIBHO OTOPAKOBAHHBIX JeTaiel N HaxoIuTcs B
nuanazone 5,4...5,8%. Torma mpu HeW3BeCTHHIX (B HAIIEM CiIydae) 3aKOHE pacIpeeseHUs
KOHTPOJIMPYEMBIX pa3MEpoB M CPEJHEM KBaJpaTHUYECKOM OTKJIOHEHHH IOTPEIIHOCTH
n3rotosieHus npuHuMaeM M=4,0%, n=5,6%0, 1. €. cpeau roHBIX AeTalIei MOXKET OKa3aThCs JI0
4,0% HempaBUIBHO MPHUHATHIX JAeTanell. BeposTHOCTHAs mpenenbHas BEJIWYMHA BBIXOJA pa3mepa
32 KaXIyl0 TpaHUIly TOJNS JIOMMyCKa Yy HENpaBWIBHO TIPUHATBIX JETajel COCTaBIsET
C=0,171T=0,17*0,043=7,3 mxm, (pucyHox 2.6).

Onpedenenue 00Onycmumocmu NOIYYEHHOU NOSPEUIHOCU USMEpeHUsl OJisl KOHMPOIs
3a0annoeo pazmepa. 1lpyn IpUHATON MOrPEMIHOCTH U3MEPEHUS BEPOSATHOCTh BBIXOJA pa3Mepa 3a
npenensl gonycka — 4%, BelInYrHa BBIXOA NP HOPMAILHOM paclpeieIeHUN pa3MepoB Ha I10J1e
paccessHus — 7,3 mxm uiu 0,0073 MmM. B 3TOM ciyyae nprueMOUHBIMU TpaHULIAMU OyayT 3a/laHHbIE
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YEPTEIKOM TMpeenbHbIe pa3Mepsl AeTad Lmax=12MM, Lmin=11,957MM, a pakTuueckue pazmepsl B
npusATON naptuu aetanei Lmaxg=12,0073MM, Lming=11,9497mm.

m/220%
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Pucynok 2.6 — Bapuantbl npreMouHbIx rpaHul] 1ist KouTposis pasmepa 12h9(.0 043): Lmax, Lmin —
3alaHHBIE YEPTEKOM IpeAeibHbIC pa3Mepbl AETalH, Lmaxgp, Lming — daxkTuueckue mpenenbHbIe
pa3Mepsl AeTalel B IapTUU IPUHATBIX ACTAJICH.

JlonyctumM, 4YTO IJs MPUHATBHIX YCIOBHM 3KCIUTyaTallUM Takas IOTPEIIHOCTh pa3Mepa
HE/IOMYCTHMA, TOT'JIa BBOJUM IIPOU3BOACTBEHHBIH JIOMYCK, T.€. JOMYCK, 3aJaHHbII KOHCTPYKTOPOM
(Yka3aHHBIN Ha yepTexe JEeTajli) YMEHbIIAEM Ha BeIUUnHY, paBHyto 2C, cmemas Ha Benuuuny C
K&XI0e W3 TpPeIeibHBIX OTKIOHCHUH BHYTph TMOJsS Jomycka (pucyHok 2.6), To ecTh
Lmax=11,9927MM, Lpin=11,9643mm, a gomyck coctaBut 0,0284mm. B sTOoM ciydae nmbo
HEOO0XOAMMO M3MEHUTh JOMYCK Ha U3rOTOBJIEHME JETajiHh, YTO MPUBEIET K YBEIMYCHMIO
TPYAOEMKOCTH 00pabOTKH, TUOO0 CYy3UTh MPUEMOYHBIE TPAHUIIBI, YTO MPUBEJET K TOMY, YTO JIOJIS
HENpaBUWJIBHO OTOPAaKOBaHHBIX JeTalell pe3Kko Bo3pacTeT M cocTaBUT okojo 10%. Pemenue
JIOJKHO IPUHUMATBCS C Y4E€TOM SKOHOMUYECKHX (DaKTOPOB.

Buvibop xonmponvno-usmepumenvrozo cpeocmea. Jljis U3MepeHHs HapYyKHOTO pasmepa,
MPECTABISAIONIEr0 Cco00M pacCTOsHUE MEXIY JBYMS CHUMMETPUYHO PacIoJIOKEHHBIMHU
IUTOCKOCTSIMH, TIPU JIOMyCTUMOM morpemHocTy u3meperus 0,01 MM 1 mpreMOUYHBIMU IpaHUIIAMH,
COBMAJIAIOLIMMHU C TpEAeNbHBIMU pa3MepamMH JeTalM, 3aJaHHBIMM YEpTEXKOM, B YCIIOBHUAX
CEepUITHOrO  MPOM3BOJCTBA NPUHUMAEM CKOOy  PBIYQXHYIO, HMMEIOLIYI0  CIEIYIoLe
XapaKTePUCTHKU: mpeaensl uaMeperus - 0-25 mm, mneny nenenmst 0,005MM, MOTpenIHOCTH
nokazanuii - 040,0025mMm (morpemHocts u3Mepenuss 0,005 mm). Ilpu cyxeHUH NPHEMOUYHBIX
IpaHUll TPUHUMAeM CKOOY pBIYaXHYIO0, HMEIOIIYI0 CIEAYIOIME XapaKTePUCTHUKU: TPEAesbl
mmepenust - 0-25mM, ueny genenuss 0,002mM, morpemHocTh mokazaHuit - 0+0,002mm
(morpemrHOCTh M3Meperus mo 'OCT 11098-75 0,002mm).

IpakTunyeckas padora Ne3.
Pa3padoTka TeXHHYECKOr0 32/1aHUSI HA TPOEKTHPOBaHHE
CPEeACTB KOHTPOJISI B MAIIUHOCTPOEHUH

1. Ilenwv pabomer: Pa3paboTka TEXHUYECKOTO 3aJjaHKs HA MPOEKTUPOBAHKE CIIELIMATILHOTO
CPEICTBA TEXHUYECKOTO OCHAILIEHUS ONl€palli TEXHUYECKOTO KOHTPOJISL.

2. IlocnedosamenvbHocmo 8bINOJIHEHUS PAOOMbL:

2.1. Boviagnenue u 0060cnoéanue HeO0X00UMOCHU RPOEKMUPOSAHUA CREUUATILHOZ0
cpeocmea mexHuvecKo20 OCHAW|CHUA Onepauyuu mexnHuuecko2o Kowmponas. HeobxonumocTts
IIPOEKTUPOBAHMSI CHEMAIBHOIO CPEACTBA TEXHMUYECKOTO OCHAILEHUS OIPENEISeTCs PsIoM
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(akTOpoB, B TOM YHUCIIE XapaKTepOM KOHTPOJIHPYEMOIO MapaMmerpa, €ro TOUHOCTHIO, YCIOBUSIMU
I0cTyna K OOBEKTY KOHTPOJIS, THIIOM IPOU3BOJACTBA, Pa3MEpPOM KOHTPOJIMPYEMOW MapTuw,
0COOBIMU  YCIIOBUSIMH, HampuMmep, TpeOOBaHUSMH K TMPOU3BOAUTEIHLHOCTH  KOHTPOJIS,
HEOO0XO0AMMOCTBHIO CHHXPOHHM3ALIKUHU OTIEpauil U Ap.

2.2. OcHosHble mMpetosanus K mexHu4ecKomy 3a0anuio.

TexHuueckoe 3alaHHE SBISETCS HCXOAHBIM JIOKYMEHTOM sl pa3paboTKu OOBEeKTa
npoektupoBanus. Texuunueckoe 3aganue (T3) pazpabaTeiBalOT Ha OCHOBE UCXOIHBIX TPEOOBaHMI
3aKa3yMKka — 3asiBKM, a Takke Ha ocHoBe T3 Ha rpynmy OJHOPOAHOM HPOLYKIIHMH,
TEXHOJIOTUYECKHX MPOLECCOB MEXaHH4eCKOoH o0paboTKu, COOpPKM M KOHTPOJIS H3ZAeus,
pe3yabTaTOB BBIOJHEHHBIX HAYYHO-HCCIEIOBATEIbCKUX W AKCHEPUMEHTANBHBIX PadOT W Tp.
TpebGoBanus, BkiItouaemblie B T3 momwkHbl oOecnieunBaTh pa3padoTrky CTO, COOTBETCTBYIOIIMX
JOCTIDKEHUSIM OTEUECTBEHHOM M 3apy0eXHON HAayKd Ha MPeITyCMOTPEHHBIM MepHoja pa3paboTKu.
Pa3paborunk T3 onpeznenser B 3aBUCUMOCTH OT ClieUU(UKH U3JENHsI, B TOM YHUCIIE TEXHUYECKUE,
sKOHOMHYEcKHuE U apyrue tpedoBanus kK CTO, stansl pa3paboTKH, KOMIUIEKTHOCTh TEXHUYECKOM
JOKYMEHTAIUH, MOPSAOK Coaud U MpUeMKu padoT. TexHuueckoe 3afaHue JOJDKHO COJEpKaTh
HeoOXomuMbIE W JocTaTouHble TpeboBanus is paspabotku CTO. Texnudeckoe 3amaHue
COTJIACOBBIBAIOT C 3aKa34MKOM. [Ipyn HE0OXOIMMOCTH MO COTIIACOBAHUIO MEXIY Pa3pabOTUMKOM U
3aKa3uyukoM B yTBepxkJaeHHoe T3 BHocaT m3meHeHus. He pomyckaercst m3menars T3 mocie
MPEACTABICHUS U3/I€TUsl HA IPUEMOYHBIE UCTIBITAHMUS.

TexHUYECKOe 3aJaHHe HAYMHACTCS C (POPMYITHPOBKH CIYKEOHOrO HA3HAYCHHS 2, KakK
MPaBUJIO, COCTOUT M3 CIEAYIONIMX pa3/ieJiOB: HAMMEHOBAHHUE U 00JIaCTh MPUMEHEHHS; OCHOBAHUE
JUIs  pa3paboTKH; I€JIb U Ha3Hau€HUE pa3pabOTKU; MCTOYHHUKH pPa3pabdOTKH; TEXHUYECKUE
TpeOOBaHUs; SKOHOMUUYECKHE TMOKA3aTeNH; CTalMU U JITambl Pa3paOOTKH; MOPSAAOK KOHTPOIS U
IIPUEMKH; TNpUIOKEHUs. B 3aBUCHMMOCTM OT BMJA, Ha3HAuU€HUS M YCIOBUI pa3paboTKu U
skcrutyataiuu TII mmu CTO nomyckaeTcsi yTOUHSATH COAEP)KaHHME pas/iesioB, BBOAUTH HOBBIE
pas3aensl WM 0O0bEUHATH OTACIbHBIC U3 HUX.

2.3. Codeporcanue mexHu1ecko2o 3a0anusl.

Haumenosanue u obnacms npumenenus. YxazpiBaetcsi HaumeHoBanue TII wim CTO u
KpaTKasi XapaKTepHCTHKa 00JIaCTH MPUMEHEHUs, 0011ast XapaKTepUCTHKa 00bEKTa, B KOTOPOM OHO
OyJIeT UCTI0JIb30BAThCH.

Ocnosanue 013 pa3pabomku. YKa3bplBaeTCsl IOJIHOE HAWMEHOBAaHUE JIOKyMEHTa, Ha
ocHoBaHuU Kotoporo pazpadateiBatoT TII nian CTO, opranuzainus, yTBepAUBIIAs 3TOT JOKYMEHT
U J1aTa ero yTBEPKACHUs, a TaK)Ke HaUMEHOBaHHUE TEMbI pa3pabOTKH.

Llenv u nasnauenue pazpabomu:

e qenp paspabotku —mnu CTO paspaGarbiBaeTcs BIIEpBbIE, B3aMEH YCTapeBIIEro, B
y4eOHBIX LEesAX U Jp.;

e Ha3zHaueHue 00padOTKU — co3/anue 0a30Boro ooOpasia, MoAuGUKAIUS, MOJACPHU3AIUS
U T.J.;

e 3ajgaum, pemaemble pazpaboTkoil wim CTO — MexaHu3anus WIM aBTOMaTH3alUs
mporecca M3rOoTOBJICHUS W3JETHs, YCTpPaHEHUE DPa3METKH, MOBBIIIEHHE IPOU3BOIUTEIBHOCTH
TpyAa #u T.A.

Hcmounuxku paspabomku. IlpuBoauTcs mnepedyeHb OCHOBHBIX JOKYMEHTOB (MaTepHUasioB)
o pe3yibTaTaM paHee IMOBEIEHHbIX paldoT, mepeueHb OO0pa3loB, MPOTOTUIIOB, KOTOpbIE
HeoOxonuMo ucnoib3oBath npu pazpadotke TII unu CTO. OTu 10KyMEHTHI O0QOPMIISIIOTCS B
BU/JIE TpuiokeHus K T3.

Texnuueckue mpebosanus. Pazgen 1OOMKEH COCTOATh M3 CIEAYIOIIUX OCHOBHBIX
MOJIPa3/IeNIoB, OTpAXAOLIMX cooTBeTcTRYIoIME TpeboBanus K TII mmu CTO.

e Cocra TII mmu CTO wu T1peGoBaHMS K HX COJIEPKAHHIO (KOHCTPYKTHBHOMY
yCcTpoiicTBYy). B pasnene yka3piBaroT HauMEHOBAaHME, Ha3HAUYEHUE UM OCHOBHBIE COCTAaBIISIOLINE
CTO; tpedoBanust k CTO u ero cocTaBHBIM YacTsIM; TpeOOBaHMS K CPEICTBAM 3aIlUTHI (OT Biary,

2
CJ'Iy>K€6H0€ Ha3HAYCHUC — 3TO MAKCUMAJIBHO YTOYHCHHAA U YCTKO C(bOpMYJ'II/IpOBaHHaH

3ajayda, 1JId KOTOpOﬁ IMpCAHA3HAYCHO JaHHOC HpI/ICHOCO6J'ICHI/Ie
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BHOpaIuii, nryma, BpeIHBIX HCIAPEHHU, KOPPO3HH U Jp.); TpeOOBaHUS K B3aWMO3aMEHSIEMOCTH
CTO u ux cocTaBHBIX YacTell; TpeOOBaHMS K MOMEXO3ALIUIIEHHOCTH U JIp.

e [lokazarenu Ha3HaueHHUS. YKa3bIBAIOTCS OCHOBHBIE TEXHOJOTUYECKUE IMapaMeTphbl,
onpeenstone neneBoe ucnonb3zoBanue U npumenenue TII wiu CTO (Bua mCnosib3yemMoro
SHEPrOHOCUTEISl, MEXaHUYECKUE CBOWCTBA, IOCTUTraeMasi TOUHOCTD U JIp.).

e TpeOoBanmsi K HAACKHOCTH. B o0meMm ciaydae yKa3bIBAalOT TpPeOOBaHUA K
JIOJITOBEYHOCTH, 0€30TKa3HOCTH, PEMOHTOIPUTOTHOCTH.

e TpeOoBaHMs K TEXHOJOTHYHOCTH U MeTpojornueckomy obOecnedenuto CTO wu
skcrryataiuu.  I[lpuBojsTcss  TpeOoBaHMS ~ MPOU3BOJICTBEHHOM M AIKCIUTyaTallMOHHOM
texHosiornuHoctu TII umu CTO (cormacuo cranaapram ECTIIII), onpenensitoiire BO3MOXHOCTh
JOCTHXKEHHSI 3aJJaHHBIX TIOKa3aTelied KauecTBa HW3TOTABIMBAEMBIX HW3JEIUI B  YCIOBUSX
peanu3ali M3TOTOBJCHUS, MOHTaXa, TEXHHYEeCKoro oOcmyxuBanuss u pemoHta CTO mnpum
MUHUMAJbHBIX 3aTpaTax (BpeMEHH, CpEACTB, MaTEpHUajoB W T.I.) Ha BBHIIOJHEHHE paboOT H
BBICOKOH IIPOM3BOJUTEIBHOCTH TpyAda. B 3TOM IyHKTE yKa3pIBalOT NpU HEOOXOAUMOCTH
OCHOBHBIE KOHTPOJIMpYEMBbIE MapaMeTpbl, KBaJU(UKALMIO TEpCcoHaNa U JApPYrue YCIOBUS
KoHTpous u ucneitanus CTO.

e TpeOoBanusi K YpPOBHIO YHH(HUKAMKU U CTaHAapTU3auuud. B pazgene mnpuBoasr
TpeOOBaHUs K UCHOJIB30BAHUIO CTAHIAPTHBIX U 3aMMCTBOBAHHBIX COOPOYHBIX €IUHHI] U AeTaleit
npu paszpadotke CTO, a Takke nokazatenu ypoBHs yHupukauuu CTO.

e TpeGoBanusi 0e30MacCHOCTU. YKa3bIBAIOTCS TpeOOBaHMsS K 00eCcIeueHUI0 Oe30MacHOCTH
MIPU MOHTaXe, SKCILTyaTaluu, 0O0CIy>KMBaHUH U PEMOHTE, JOMYCTUMbIE YPOBHU BUOPALIMOHHBIX U
LIYMOBBIX Harpy30K B COOTBETCTBHM C CUCTEMOM CTaHAApPTOB MO 0€30I1aCHOCTH TpyAa U APYTUMHU
JEHCTBYIOIUMU CTaHApTaMU U HOPMATHBAMH.

e DCTETHYECKHME U  JpProHOMHYECKHE TpeOoBaHMs.  YKa3blBalOTCA  TpeOOBaHUS
TEXHUYECKON OCTETHKH, a TaKKe SProHOMHuYeckre TpeOoBaHus (ya0OCTBO OOCITYKUBaHHMS,
KOM(DOpPTaOEIbHOCTD, YCHIIUA, TpeOyeMble ISl YIPAaBJICHUS U T.1I.).

e TpeboBaHMsI K MATEHTHOM YHUCTOTE. YKa3blBalOTCS CTPaHbl, B OTHOIIEHUU KOTOPBIX
JOJDKHA OBITH oOecrnieueHa nmarentHas uncrora CTO.

e TpebGoBanus k coctaBHbIM 4YacTsM CTO, HCXOIHBIM U  SKCIUTyaTallMOHHBIM
MaTepuaam.

e VYcnoBUs 3KCIUTyaTalluu, TpeOOBaHUS K TEXHUYECKOMY OOCIIY)KHBAaHUIO U PEMOHTY. B
3aBUCUMOCTH OT BHUJa M Ha3HaueHHs CTO yka3bpIBalOTCs yCIOBMS 3KCIUTyaTallud, IPU KOTOPBIX
JOJDKHO obecnieunBarbess ucnoib3oBaHue CTO ¢ 3a1aHHBIMM TEXHUYECKHMHU IOKa3aTessiMU;
JIOMyCTUMOE BO3JEHCTBHE KIMMATHYECKUX YCJIOBHUH (TeMIepaTypsl, BIa)KHOCTH, aTMOC(HEPHOro
JaBJICHUS, arpPECCUBHBIX Cpell, IbUIU U Jp.); NOMYCTUMOE BO3JIEHCTBUE MEXAHUYECKUX HArPy30K
(BMOpaLIMOHHBIX, YIApHBIX, CKPYYUBAIOIINX, BETPOBBIX U Jp.); BpeMs U crnocob noarorosku CTO
K UCITOJIb30BAHUIO N1OCJIE€ TPAHCIIOPTUPOBKHU U XPAHEHUS.

e JlononuutenbHble TpeOoBaHUsA. B o0mem ciaydae B 3TOM paszienie MOTyT yKa3blBaThCs
JIOTIOJTHUTENbHBIE TpeOOBaHUS, HE BOLIENIINE B Mpeablaylue pa3aensl. Hampumep, TpeboBanus,
ocoboro obciyxkuBanusg CTO unu ero coctaBHbIX yacTeil; TpeOOBaHMS K MapKHUpPOBKE (MECTO U
Croco0 HaHECeHMs, COJiepKaHue MAPKUPOBKU, TPEOOBaHMS K KaueCTBY MAPKUPOBKHU), YIIAKOBKE,
TpancnoptupoBke u xpaHeHuto CTO u ap. [Ipu Hammuuu ananorununoro CTO B T3 moryT ObITh
yKa3aHbl TOJBKO TE€ T[apaMeTpbl, 3HAUEHHs KOTOPHIX OTJIMYAETCS OT COOTBETCTBYIOIIUX
napameTpos 3toro TII wimm CTO.

OkoHoMuueckue nokaszamenu. YKa3bIBAalOT OPHUEHTUPOBOUYHYIO 3((EKTUBHOCTH U CPOK
OKyMmaeMOCTH 3aTpar Ha pa3pabotky u ocBoenue TII wimm CTO, nuUMUTHYIO TIIeHY,
IpearnojaraeMyl0  TOJOBYIO  IMOTPEOHOCTh, a TakKe OSKOHOMHUYECKHE IPEHMYILECTBa
paspabareiBaemMoro CTO 1o cpaBHEHHIO C JAPYTUMH OTEYECTBEHHBIMU WM 3apyOeKHBIMHU
o0paslaMu 1 aHAJIOTaMH.

Cmaouu u smanvl paspabomku. Heobxoaumble cTaguu pa3padOTKH U ATambl padoT
ycranaBnuBatorcs 1o ['OCT 2.103-68. IlosrtamHble cpoku, yka3aHHble B T3, SBISIFOTCS
OpUEHTUPOBOUHBIMH. OCHOBHBIMM  CPOKaMHU  BBIIIOJHEHUS pabOT  CUMTAIOTCA  CPOKH,
YCTAQHOBJICHHBIE B JIOTOBOPE HAa BBHIMOJIHEHUE ONBITHO-KOHCTPYKTOPCKUX paboT. B aTom paznene
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YKa3bIBAIOT MPEINPUATHE-U3TOTOBUTEND pazpadbareiBaemoro CTO, a Takyke HEOOXOIMMBIN COCTaB
TexHuyeckon gokyMeHtauuu Ha TII wim CTO, mnepedeHb JOKYMEHTOB, MOJUICKAIIUN
MIPE/ICTAaBICHUIO HA HKCIIEPTU3Y, CTAUHU, Ha KOTOPBIX OHA MPOU3BOAUTCS, MECTO €€ IIPOBEICHHUS.
Ecnu noxymeHnTamus He TpeOyeT MpoBeIeHUs SIKCIIEPTU3BI, TO 3TO YKa3bIBatOT B 3.

Ilopsiook koumpona u npuemku. IIpUBOOAT TmepeueHb JTOKYMEHTOB, MOAJIEKAIINX
COTJIACOBAHUIO M YTBEPXKIECHUIO HA OTICIBHBIX CTaIUsAX pa3paOdOTKH, MEepeUYeHb OpTraHU3alnid, ¢
KOTOPBIMH CJIEIYEeT COTJIACOBBIBATH JOKYMEHTHI.

TexHuueckoe 3amaHue OQOPMIISIFOT B COOTBETCTBHHM C OONIUMHU TPEOOBAHUSIMH K
TEKCTOBBIM KOHCTPYKTOPCKUM fokymeHTaMm 1o I'OCT 2.105-95 na mucrax ¢popmara A4 mo 'OCT
9327-60 xak mpaBuio 0e3 paMKH, OCHOBHOW HAJIMHNCH M JOMOJIHUTEIHHBIM Ipad k Heil. Homepa
JIUCTOB (CTPaHMUII) MTPOCTABJISIOT B BEPXHEH YacTH JUCTA (HAT TEKCTOM).

Ilpumep evtnonnenus padoomot (TUTYIBHBIN JIUCT YCIOBHO HE IPUBOIAUTCS).

3ananue. PazpaboTtarh TeXHHYECKOE 3a/laHME HA MPOEKTUPOBAHUE MPUCTIOCOOICHUS UIs
KOHTPOJIS MapaJUIeIbHOCTH HAIPABJISIFOIIMX JTACTOYKWHA XBOCTA CTOJIA (PPE3epPHOTO CTAaHKA.

1 Haumenosanue u obnacme npumeHeHus.

[IpucnocobneHne NpUMEHSETCS B TEXHOJOTMYECKOM IIPOLECCE H3rOTOBJIEHUS CTOja
¢bpeseproro cranka Ha (095 KOHTPONBHOM oOmepaluu A KOHTPOJS MapauieIbHOCTH
HaIpaBJIAIOIIMX JJACTOYKMHA XBOcTa (Homyck pazmepa 0,02mm. YepTex aeranu npeacraBieH HA
pucynke 3.1.

a-0-eH ‘Q// )

AO

0 [OCT 26645-85

9 PLOLP 441-87

OCT 1655-55
=4

550 1 " ‘
660 HOCIT b 3
5 9 ) (727 R240 2z "

o T ] - s HHAIE = 4-5mm
L 1=y ) N~ A 5. Heyxa3anse ripedensHee omKk/oHeHus pavepol
] 1= P TA 1Tt
B 1 2790 \ = &£
- & BuH 1306/K0 HA HARPaBASIOULX

i Nanaliet w1 M
-2 i |:' He-03-12

L 2] | . Cmon [ s ]

Pucynok 3.1- Ueprex crona ppesepHOro cTaHka

2 OcHosaHue 0151 NPOEKMUPOBAHUSL.

OcHoBaHHMeM JUIsi TPOCKTHPOBAHUS SIBISETCS 3asBKa-3aJaHUE Ha MPOEKTUPOBAHUS
MpHUCIIOCOOJIeHHM S, BbIJaHHAS Ha OCHOBE TEXHOJIOTUYECKOTO Mpoliecca MEXaHn4ecKoil 00paboTku
cTosa (pe3epHOro CTaHKa.

3 Lenv u nasnawenue npucnocooO.ierus.

[IpucnocobneHne MPOEKTUPYETCS C LENbI0 OCHAIICHUS TEXHOJIIOTn4YecKoil onepaunn 095
KoHTposibHOM 1 ipeIHa3HAYEHO JIJIs:
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- TOYHOTO B3aMMHOTO OPHEHTHPOBAHMS JETadl M HCIOIHUTEIbHBIX MOBEPXHOCTEH
MPUCTIOCOOIICHHUS;
- o0ecrieueHusT TOYHOCTHBIX IapaMeTpOB KOHTPOJS, a HMEHHO JOMYCTUMOM
norpemHocta u3mepenus He 6onee 0,005mwm;
- CHIDKEHUS BpEMEHHBIX U (DU3MUECKHX 3aTpaT, CBSI3aHHBIX C YCTAHOBKOM, 3aKpEINICHUEM
U CHATHEM 3arOTOBKHU.
4 HcmouHuku npoexmuposanusi.
- TexHonornyecKkuii mporecc MexaHM4ecKkoi 00padoTKH CToIA.
- Cucrema I'OCTos ECTIIII B 00nacTd MNPOSKTUPOBAHUS CPEACTB KOHTPOJS TNIPH
M3TrOTOBJIEHUM JIeTaJIel MAIIMHOCTPOEHUS U €ro OTpaciieit
5 Texnuueckue mpebosarusi.
5.1 Cocmas npucnocobnenus u mpebo8anus K e20 KOHCMPYKMUBHOMY YCMPOUCMEY
- B koHCTpyKIuu mNpHUCIOCOONEHUS JOJDKHBI OBITh MPEAYCMOTPEHBI YCTaHOBOYHBIE
JJIEMEHTBI;  DJIEMEHTBI,  ONpPENCISIIOIIME  B3aUMHOE  PACIONOXKEHHE  UCIOJHUTENIbHBIX
MOBEPXHOCTEH TMPUCIOCOOJIEHUSI M KOHTPOJIMPYEMOH JieTaiu ¢ TpedyeMoil TOYHOCTHIO;
MOKa3bIBAIOIIEE YCTPOHCTBO; KOPITYC MPUCTIOCOOICHUSI.
- IlpucnocoGieHne U ero cocTaBHbIC JIEMEHTHI JOHKHBI COOTBETCTBOBATH TPEOOBAHUSIM
I'OCT u obecrieunBath penieHne BOIPOCOB, OTOBOPEHHBIX B I1.3.
- Macca npucnoco6iaeHus He JOJKHA MPEBbIMIATh 2,5 K.
- T'aGaputHble pa3Mepbl NPUCIIOCOONEHUS JODKHBI OOECleuyuBaTh BO3MOYKHOCTD
YCTaHOBKH MPHUCIOCOOJIEHUS HEMOCPEICTBEHHO Ha JeTanu. [‘abapuTHble pa3Mepsl JeTaiu
438x80x63, macca geranu 11,6 kr.
- YcTaHOBKa JIeTaly ¢ IPUCIIOCOOICHUEM ITPOU3BOIUTCS HA CTOJI KOHTPOJIEpa.
- KoncTpykiust ObICTpO M3HAIMBAEMBIX JIEMEHTOB JIOJDKHA 00eCneunBaTh UX OBICTPYIO
3aMeHy.
- JIns  yCTaHOBKM MpPHCIOCOOJCHHMS Ha  JeTalb pa3Mepbl M KOH(HUTypamus
WCIIOJIHUTENBHBIX DJIEMEHTOB JIOJDKHA COOTBETCTBOBATH PACIOJOXKEHHUIO TOBEPXHOCTEH,
(hopMHPYIONTNX KOHTPOJIMPYEMBINA pa3Mep.
5.2 Ilokazamenu HaznayeHuss NPUCNOCoOOIeHUs
[TapameTps! AeTany, MOCTYNAOLIEH 1151 KOHTPOJIS Ha MPUCIIOCOOJIEHNE:!
- (opma geranu — mpu3MaTHIECKas;
- rabaputHble pazmepsl 438x80x63;
- IIEpOXOBATOCTh MOBEPXHOCTEH, POPMHUPYIOMIMX KOHTPOIUPYeMbIi pazmep Ral,25 Mxwm;
- Ha JIeTaJli UMEIOTCS JIETKOMOBPEXKIaeMble HAPYKHbIE TTOBEPXHOCTH C LIEPOXOBATOCTHIO
R.1,25 MxM.

- 00beM maptuu oOpabaTeiBaeMbix m3zenuii - 1000 mr. B rox. Tum mpousBojacTBa —
cepuitnblii. Koadduuuent 3arpysku npucnocodnenus — 0,05.

5.3 Tpebosanus k nadexicnocmu

Cpok ciyx0b1 pucnocodsenus - 2 roga. Heo6xonumo obecrneduts peMOHTOIPUTOHOCTD
IyTE€M 3aMEHbl KOHTaKTHBIX 3JIeMeHTOB. COXpaHsAeMOCTh — MPUCIIOCOOJIEHNE JJOKHO OBITH TOTOBO
K HKCIUTyaTalllH Mocje pacKOHCepBalu 0€3 JOMOIHUTENbHBIX MEPOIIPUITUH.

5.4 Tpebosanus k mexHoio02UUHOCMU

KoHcTpykuust mpucrnocobiieHust JokHa oOecrieyuBaTh CBOOOJHBIA JTOCTYN K MeECTaM,
TPeOYIONIMM KOHTPOJISI, PETYIMPOBKH M TEXHUYECKOTO OOCITY)KHUBAHHS, MPOCTOTY W yIOOCTBO
HACTPOMKM MHCTPYMEHTA Ha KOHTPOJIUPYEMBIH pazmep; OBICTPYIO U JETKYIO0 3aMEHY U3HOIICHHBIX
neraneil. CocTaBHbIE YacTW JOJDKHBI WMETh MHHHMAIIBHBIE pa3Mepbl W TPOCTyi0 GopMy U
W3TOTaBIMBATHLCS HanboJee MPOCTHIMU U PAllMOHALHBIMEI METOIaMU 00pabOTKH.

5.5 Tpebosanus k ypoeuto yHughukayuu u cmanoapmusayuu

B mpucnocobneHnu MOMKHBI OBITh MaKCUMAJIbHO HCIIONB30BaHbl CTAHJAPTHHIE Y3JIbI U
JeTalu.

5.6 Tpebosanus xk 6e3onacnocmu

[IpucnocoGieHne AOMKHO COOTBETCTBOBAThH OOMIMM TpeOOBaHHUSAM OE30MACHOCTH,
U3JI0KEHHBIM B METOIMYECKOM M CIIPABOYHOM JIUTEPAType MO MPOESKTUPOBAHHIO MIPUCIIOCOOICHUIA.
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5.7 Dcmemuueckue u apeoHomudeckue mpedosaHus

KomnoHoBka mpucnocoOineHus T0KHA CO3JaBaTh BIEUATICHHE [EIOCTHOW KOHCTPYKIIUH.
Opranbl ynpaBiieHUs TPUCIIOCOOTICHUEM TOJIKHBI 00ecreunBaTh YAOOCTBO IMOJIb30BAHUS UMH M
CUMTBIBAHUS U3MEPUTENHFHON MHPOPMALIUH C TOKA3BIBAIOIIETO YCTPOUCTBA.

5.8 Tpebosanus Kk ucCX0OHbIM U IKCHIYAMAYUOHHBIM MAMEPUATLAM

[lpu  BBIOOpPE  MaTepuasioB Ui  HW3TOTOBJICHHS  DIIEMEHTOB  MPHCIIOCOOJICHHUS
PYKOBOJCTBOBATbCA TPEOOBAaHUSAMU K pecypcy pabOThl KOHTAKTHBIX 3JIEMEHTOB MPHUCIOCOOICHHUS,
oOpamass 0cob0€ BHUMAHUE Ha HW3HOCOCTOMKOCTb HCIIOJIHUTENbHBIX IOBepxHocTel. He
MCIIOJIb30BaTh MaTepHalIbl, YTHIM3AIMSA KOTOPHIX OCIOXHEHA WM 3arps3HSIONINE OKPYKAIOUIYIO
cpeny.

5.9 Venosus skennyamayuu

[Ipucnocobnenne oOCIy>KUBaeTcs KOHTpoiiepoM 4-ro paspsga. He nmomyckaercs
UCIIONIb30BAaTh  MPHUCIOCOOJTIEHHE cpa3y Tocie TPAaHCHOPTUPOBKM WM  XpaHeHus, 0e3
IIPEABAPUTEIILHON IIPOBEPKHU.

5.10 Cmaouu npoexmuposanus u smanwvt pabom (Tabmuna 3.1)

Cpok Bemonnenust pador — 0,15 wmecsma co OHS yTBepXKIEHHUS 3asBKU-33JaHUS Ha
npoekTupoBanue npucnocodneHus. [lo okonyanuu pabor pazpaboTUMK MPEACTABISET K 3alluTe:
TEXHUYECKOE 3a/IaHNE; MOSICHUTENFHYIO 3aIMCKY; YePTEeK O0IIEro BUIa IPUCIOCOOTICHNUS.

Tabmmna 3.1 — Craguu npoeKTHPOBAHUS M STaIbl IPOBEJCHUS PadoT

Craauu NpoeKTUPOBAHUS Orarbl padboT
Texuuveckoe 3aganue Pazpaborka T3, corimacoBanue U yTBepxkiaeHue 13 Ha
MIPUCTIOCOOTICHUS
[TpoexkTupoBanue [TpoBeneHnEe MPOEKTHO-PACYETHBIX PabOT MO OOOCHOBAHHUIO

OCHOBHBIX  JJIEMEHTOB  mpucnocobnenus.  Pa3paborka
ACKU3HOTO MPOEKTa MPUCIIOCOOTCHHUS.

Pazpabotka koHCTpyKTOpCKO¥ |Pa3paboTka ob1iero Buaa npucrnocoOaeHus
JOKYMEHTaIluu

IIpakTnyeckas padora Ned.
Pa3pa0orka Teopernueckoi cxemMbl 0a3UPOBAHMSA AETAJH M ICKU3a KOHTPOJIBHOI0
NpHUCIOCco0IeHUs

1 Ilenv padomwvi: OcBouTh 0a30BbIE AIEMEHTHl METOJUKN MPOEKTUPOBAHUS KOHTPOJIbHBIX
MIPUCIIOCOOTICHUH.

2 Ilocnedosamenvrocmo 6vlnoiHeHUA padomoi:

OOmast MeToAMKa MPOEKTUPOBAHUS TEXHOJOTMUECKOW OCHACTKM aHAJIOIMYHAa METOJUKE
MIPOEKTUPOBAHMS JIOOOM MalIUMHBI WIM MeXaHu3Ma. [IpoekTupoBaHuE MPOU3BOJIUTCS B
COOTBETCTBUH C TEXHUUYECKHUM 3aJIlaHUEM.

2.1 Ananu3 ucxoo0Hvix OAHHBIX

Heo0GxoauMo BBISIBUTH XapakTep KOHTPOJIMPYEMOro mapamerpa (pa3Mmep JIMHEHHBIH,
YIJI0BOM, OMNMCHIBAIOIIUN TOYHOCTH (OPMBI HJIM TOYHOCTh B3aHMHOTO PACIIOJNOXKEHHS
MIOBEPXHOCTEN, BHYTPHUJETAIBbHBIN, PACCTOSHUE MEXAY IMOBEPXHOCTSMHU pa3jIMYHbIX AETajei,
JIOTIYyCK Ha pa3Mep M Mp.), pacCMOTPETb BO3MOXKHOCTb pPa3padOTKH YHU(DUIHUPOBAHHOTO WIIH
KOMIUIEKCHOTO CpEICTBAa KOHTPOJISI C YYETOM THIIa NPOM3BOJCTBA WM KOJIMUYECTBA AETAICH B
MapTUH U Ap.

2.2 Buibop cxembl KOHMPOAA U NOKA3bLEAIOUE20 YCMPOUCHEA

Pa3paboTka cnenuaibHOro CpeicTBa KOHTPOJI HAYMHAETCS ¢ BbIOOpa CXEMbl KOHTPOJIS,
KOTOpas MpeCTaBIIseT COOON COBOKYITHOCTh CXEMbl YCTAHOBKH COOPOYHON €AMHHUIIBI UM JIeTall
U CPEICTB KOHTPOJIS, CBS3aHHBIX C M3MEPUTENbHBIMH 0a3aMU KOHTPOJIUPYEMOTO OOBEKTa.
[IpennoyrurenbHBIM TpeOOBaHUEM IPH BBIOOPE CXEM KOHTPOJIS SIBJISIETCSI MPUMEHEHHE TaKhX
CX€M, AJIl KOTOPBIX BO3MOXKHA peau3alys KOMIIJIEKCHON MPOBEPKH HECKOJIBKMX IapaMeTpoOB C
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HCIIOJIb30BAaHUEM OJIHOTO cpencTaa U3MEPEHHUS. KenarenbHO IIPOEKTUPOBAHUE
YHU(UIIUPOBAHHBIX KOHTPOJBHBIX MpHCIOCOOMeHnH. CXeMbl KOHTpOJs psAga IapamMeTpoB
TOYHOCTH MOXXHO HAWTH B CIIpaBOYHOM Jutepatype. Hanpumep, Ha pucynke 4.1 npuBeneHa cxema
U3MEpEHUs MapajljIeNIbHOCTH IUIOCKOCTH b k miockoctu A. Ilpu nmepemelieHun n3mMepuTenbHON
CTOMKHM 10 IUIOCKOCTH A Ha JuiMHe | WHIMKATOpOM H3MEPSIOT KaTeT MPSIMOYIOJLHOIO
TpEYroJIbHUKA U OLEHUBAIOT MapajljIeIbHOCTh OTHOIIEHHEM 3Toro Karera k 06ase |. [lpumeps! cxem
KOHTpOJIS TIpeACTaBIeHbI Ha pucynkax 4.1...4.7.

// X Pucynok 4.1 - Cxema wu3MepeHUs
7i77‘ MapajuieIbHOCTH  IJIOCKOCTH b K
IIOCKOCTH A
5 O
' » 1 A
) l —

e N\ MsmepumesbHas
A\ Fq W 3
| ' Gl

Eans
- A VNIMEDUIME/IbHAS

2o/obka

\

Lemans

s

| o4 B

Pucynok 4.2— Cxembl U3MEpeHUs] OTKJIOHEHUH OT KPYIJIOCTH: a) BpaIlAIOLINIiCs U3MEPUTENIbHBIN
HAKOHEYHHK M HETIOABIDKHAS JIETalb; 0) Bpallaromasics 1eTajlb U HEMOABIKHBI HAKOHEYHUK; B)

ITpu nomoru KoJbIa (LEILHOT0 WK Pa3KUMHOTO UM Pa3pe3Horo JUIs TPYAHOIOCTYIHBIX MECT)
Y MHAMKATOpa (JeTalb BPAILLAeTCs])

1 2 Pucynok 4.3 — CxeMbl u3MepeHust
OTKJIOHEHUH OT KPYTJIOCTH: &)
BYXKOHTAKTHBIMU yCTPOHCTBAMHU:
1 — uznenue, 2 — u3MepuTeILHASL
roJIOBKa, 3 — cko0a, 0)
TPEXKOHTAKTHBIMU YCTPONCTBAMHU
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Pucynok 4.4 — Cxembl U3MEpEHUsI OTKJIOHEHUS OT NapajuIeIbHOCTH U MEPHEHAUKYISIPHOCTH:
no3. 1 - a — wu3MepurenbHas JMHEHKa; © - omopa C MNapauledbHBIMH TOPLOBBIMU
IIOBEPXHOCTSMH; B — OIIPaBKa; T, € - YTOJIbHUK; J| — IIMUIMHPUYECKas OlpaBKa; 103. 2 (A1 Bcex
CXEM) — U3MEPUTENbHAS TOJIOBKA.

-
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07

é - ‘I—"I rLl

a 0
Pucynok 4.5 - CxeMbl U3MepeHHs OTKJIOHEHUH OT 33JJaHHOTO yIJia MepeceueHuss OCe, MOJIHOTO
OCEBOTO W TOPIIEBOTO OWEHHUs: a) U3MEPEHHE TEPECeUeHUsi oceil; 0) M3MEpEHHE TOpIIEBOro,
paananbHOrO OMeHUs M OMEHUS B 33JJaHHOM HarpaBICHUH

Pucynok 4.6 - KoHTpoib acoHHBIX

ITOBEPXHOCTEH. Kommphaoe
YCTPOMCTBO (3TaJNIoH): 1-
W3MEpUTENbHAs  TOJIOBKa;, 2 -
oOpazer; 3 -  KOHTpoJupyemas
JleTanb

U
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a 0 B
Pucynok 4.7 - CxeMbl U3MEpEHHUS OTKJIOHEHHS OT COOCHOCTH: a) COOCHOCTh ¢ 0a3oBoi
MMOBEPXHOCTHIO; 0) COOCHOCTH OTHOCHUTEIHHO OOIIEH OCH C WCIOJIb30BAHWEM HOKEBBIX OIOP
(3amM€p B KpalHUX TOJIOKEHUSX); B) COOCHOCTh OTHOCHTEIHHO OOIIECH OCH C MCIOIh30BAHUEM
YAJIUHEHHOW OMPaBKH cO CPepuIecKUMU HAKOHEUHUKOM

[lepen mpoeKTUpPOBAHHEM CHEIUAIBHOIO KOHTPOJIBHOTO MPUCIIOCOOJICHUs HE00X0IuMO
OTIPEACIUTh AOMYCTUMYIO MOTPEIIHOCTh M3MEpeHHs. MaKCUMaabHO JOMYyCTHUMAasl MOTPEUTHOCTh
U3MEpEeHUs Ay, 3aBUCUT OT Pa3MepoOB MOBEPXHOCTU U KBAJIUTETAa TOUHOCTU KOHTPOJIUPYEMOIO
pasmepa (cM. mpaktmueckyio padory Nel). ITociae BbIOOpa CXEMBI KOHTPOJIS U ONPEACICHHUS
JOMYCTUMON TOTPEIIHOCTH U3MEPEHHs ISl MPUCHOCOOIEeHUM, 00ecreynBaloINX BbISBICHHE
YUCJIEHHOIO 3HAu€Hus [apaMeTpa TOYHOCTH, BBIOMpPAETCs IOKa3blBalOIIEEe YCTPOWCTBO
(Hampumep, MHAWKATOP YacOBOTO THUIA, W3MEpHUTENIbHAs TOJIOBKA U T.I.) M OMPEIENSeTCsS €ro
MOTPEIIHOCTh U3MEPEHHUS 110 TTacopTy. Ha 3Ty BennuuHy qokHA OBITh YMEHBIIIEHA OMyCTUMAs
MOTPEIIHOCTh ~ W3MEpPEHUs MpU  MPOBEACHUUM  PA3MEPHOTO  aHajdu3a MPOEKTUPYEMOIO
MIPUCTIOCOOJICHMS, TaK KaK JIOMyCTUMAasi TIOTPEITHOCTh H3MEPEHHUS SBIISETCS UCXOIHBIM 3BCHOM B
pa3MepHOH 1IeTH.

2.3 Bovioop uzmepumenvuvix 6a3

Bbi6Op H3MEPHTEIBHBIX 6a3° OKA3bIBACT CYIIECTBEHHOE BIMSHUE HA TOYHOCTH KOHTPOIS 1
KOHCTPYKIIMIO  CHENHATBHOTO  cpeincTBa KoHTposisi. Ilpm  BeiOOpe 6a3  HE0OX0auMMO
PYKOBOJICTBOBAThCS MPUHIIMIIOM COBMEIIEHUS 0a3: 1eiaecooOpa3Ho, uToObl 3MepHuTenpHas 06a3a
COBIaJiala ¢ KOHCTPYKTOPCKOW pa3MepHor 0a3oii. B mpoTuBHOM ciydae mpu BBIOOpE CPEICTBa
M3MEpEeHUs] MPUJIIETCS YYUTHIBATh IMOTPEHIHOCTh, BBI3BAaHHYIO HecoBmajeHuem 6a3. Ilpu stom
HEO0X0UMO 00ECTICYNTh HAUOOIBIITYI0 BO3MOXKHYIO TOYHOCTD ITOJIOKEHUS N3MEPUTEIBHON 0a3bl
OTHOCHUTEIIbHO KOHCTPYKTOpCKOW pa3mepHoil 0a3pl. Ha pucynke 4.1. Ilnockoctb A 371ech
HCIIOJIb3YETCS JUIsl ONPEACIICHUS MOJI0KEHHUSI KOHTPOJIBHON OCHACTKH OTHOCUTENIBHO H3MEpsSEeMOit
JIeTalii, OHA U CITY>KUT U3MEPUTEIHHON 0a30ii.

[Tpu BbIOOpE 6a3 HEOOXOAMMO TaKk e 00eCleUnThb, YTOOB! JIMHUS U3MEPEHUS COBIajala C
HaIpaBlIEHHEM U3MEPSEMOr0 pa3Mepa, TO €CTh OTCYTCTBOBaja KOMIAapaTOpHAsi MOTPemHOCTh. B
OCTaJIbHOM METOJMKA TPOCKTUPOBAHUS CICIHAIBHBIX KOHTPOJIBHBIX MPUCTIOCOOJICHUI B IEIOM
aHAJIOTUYHA METOJUKE TMPOCKTUPOBAHUS CHEIHABHBIX CTAHOYHBIX MpHucrnocobneHuil. Jlanee
paszpabaThiBaeTCcsl  TeOpeTHuYeckas cxemMa 0a3upoBaHHsS  KOHTPOJUPYEMOM  jgeTtanu B
npucnocoOJeHnn ¢ 00OCHOBaHMEM BBIOOpa 0a3 ¢ TOYKU 3peHHUs OOecleueHUs MHUHHMAIbHOU
MOTPEIIHOCTH 0a3UPOBAHUS B HAIIPaBJIIEHUH KOHTPOJIUPYEMOTO pa3Mepa.

2.4 Paspadomka KOMHOHOGKU NPUCROCOONEHUA U NPEOGAPUMETbHBIIL PA3MEPHbLIL
aHanu3 e20 KOHCMPYKyuu

Pa3paboTka KOMIIOHOBKM HAUWHAETCS C BBIYEPUYMBAHUS OOBEKTAa KOHTPOIS B JBYX-TPEX
(Mo HEOOXOMWMOCTH) TPOCKIWIX, Jajieeé YCIOBHO TOHKHUMH JIMHUSMH BBIYCPUYUBACTCS
MOKAa3bIBAIOIIEe  YCTPOMCTBO, 3aTeM  BBIOMPAIOTCS  UCHOJNHUTENbHbIE TOBEPXHOCTH U
BCIIOMOTaTeNbHble  0a3bl  MPHUCIIOCOOJTEHMS, OIpENessIoNnIie  B3aMMHOE  pacIoOJIOKEHUe
MpHUCTOcOOIeHHS U 00bEKTa KOHTPOJIS U OTPEIEeNIIEeTCsl UX KOHCTPYKTUBHOE O(hOpMIICHHE.

Jlalee HEOOXOJIMMO BBISSBUTH BCE BHIBI CBsI3€H, KOTOpPBIE HAI0 CO3JaTh MEXIY
WCMIOJTHUTEILHBIMU MTOBEPXHOCTSIMH M YKa3aHHBIMU BCIIOMOTAaTEIbHBIMU 0a3aMU JJIsl BHIIOTHEHUS
MPUCTIOCOOJIEHUEM CBOErO CIYXKEOHOro HazHayeHHs (3TU CBSI3U B OCHOBHOM pa3MepHbIE, HO
BO3MOXXHBl M KHHEMAaTHYECKHE) W TMPOBOIUTCS pa3MepHbId aHanu3. B Xxone mpeoOpa3zoBaHUs
pa3NUYHBIX BUJOB CBs3€ B pa3MepHble M KHUHEMaTHYeCKHe, OHH TMpeodpa3yroTcs B
KOHCTPYKTHUBHBIC (DOPMBI 3JIEMEHTOB IPHUCIOCOOJEHUS W B WX pPa3Mephl, BBIMOJIHSIIOMUX B

* basoii Ha3bIBAIOT MMOBEPXHOCTH WIIHM BBIMIOJIHAOMICE TY XK€ (QYHKIHIO COUSTaHUE
MOBEPXHOCTEH, MIIOCKOCTh, OCh WM TOYKY CUMMETPHH, MPUHAJJICKAIIUE IeTAIIN
(M31enuI0) U UcIoib3yeMble it 0asupoBaHus. 3meputenbHOM Ha3bIBalOT 0a3y,
UCIIOJIb3YEMYIO WIIM U3JETUs AJIs ONPEEIeHHUs] OTHOCUTEIBHOTO MOJI0KEHUS 3arOTOBKU

WJIN U3CJINA U CPCACTB UBMCPCHUA.
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KOHCTPYKLMHU MPUCIIOCOONIeHus ompeieieHHble pyHkuuu. Ha ocHOBe MpOBEAEHHOTO pa3MepHOTO
Y KHHEMaTU4eCKOTro aHan3a GOpMUPYETCS] KOMIIOHOBKA TIPUCIIOCOOJICHHUS.

2.5 Pazpabomka KOHCmMPYKUuu npUcnocoonenus

Ha stom sTtane mpu HEOOXOAMMOCTH BHIOMpACTCS CUIIOBOM MPHUBOJ, OMPEICISIOTCS €ro
napaMeTpsl M KOHCTpyKuusA. Jlanee Bce 3iIeMEHTHI MHPUCIIOCOOJIEHHS M CHPOEKTUPOBAHHBIE
OOBCIUHSIOTCS B EIMHOE IIeJIoe OJIHOW 0a30BOi neTanbio (0OBIYHO, KOpITycoM). 3aTem
CIPOEKTUPOBAHHYIO KOHCTPYKILIMIO MPHUCIIOCOOTEHHS OINKCHIBAIOT CHUCTEMOW pa3MepoB U
TEXHUUYECKUX TPeOOBAHUI, OMMCHIBACTCS MPUHIIUIT PAOOTHI U pa3padaThIBACTCSl TEXHOJIOTHYECKAS
MHCTPYKLHS Ha ONEPaIMI0 TEXHUYECKOT0 KOHTPOJIA.

Ilpumep svinonnenus padomot

PaGora BbImosHAETCS C JAeTanblo, Hag KoTopoil Bbl paboranu npu pabore Ha
npakTuaeckoM 3aHsATUU Nel. BBISBUTE pa3Mephl, KOTOPBIE IMEIECOOOpPa3HO KOHTPOIUPOBATH C
MTOMOMIBIO CIIEHUATBHBIX CPEICTB U3MEPEHHS WM KOHTPOJIbHBIX npucnocobnenuii. Cornacyiite ¢
mpernojaBaTesieM, IS KOHTPOJs KakKuX pa3MepoB Oynmere pa3pabaThiBaTh KOHTPOJIBHOE
MIPUCIIOCOOJICHHE.

2.1 Ananuz ucxoouwvix OaGHHbIX

Cron ¢pe3epHOro craHka MpeAHA3HAUYeH JAJIsi YCTAaHOBKU M 3aKPEIUICHUS 3arOTOBKU Ha
CTaHKE W NPHUJIAHUS €l BO3BPATHO-TIOCTYIATEIBHOTO IBI)KEHUSI B TOPU30HTAIIEHOM HaIPaBIICHUH.
Herans ocobo oTBeTcTBeHHas. CTON yCTaHABIMBAETCS B CTAHOK I10 HAMpaBISIOUIUM B BUIE
JACTOYKMHA XBOCTA. [lapamiesHOCTh HAMPaBIAIONHX (TI0 YePTEeKY JMOMYCK Ha MapauieTbHOCTh
paBen 0,02 mMm) obecrneuynBaeT B 3HAUYUTEIBHOW CTEMEHH >KECTKOCTb CTaHKa U TOYHOCTh
MO3UIIMOHUPOBAHMSI CTOJIA B  HANpPAaBICHUH, TMEPIEHANKYIIPHOM OTHUM HAIPABISIONIUM.
[ToBepxHocTH, hopMupyIOLIUE pa3Mep, HAPYKHbIE, MJIOCKUE JIMHA MOBEPXHOCTH 3HAYUTEIHLHO
MIPEBBIIACT IMUPUHY, 0a3a HEyKa3aHHA, W J00as U3 MOBEPXHOCTEH MOXKET OBbITh NPHUHSTA B
KauecTBE KOHCTPYKTOPCKOW pa3MepHOil 0a3bl. YUHUTBIBasg IIHPOKOE HCIIONb30BAHHE B
CTAaHKOCTPOCHUU HAIMPABJISAIONINX B BHJIC JIACTOUKHMHA XBOCTA M TUI MPOU3BOJICTBA (CEPHITHBIN)
1enecoo0pa3Ho NPUHATH YHUGUIIUPOBAHHOE MEPEHANIaKBAEMOE KOHTPOJIBHOE TPHUCIIOCOOICHHUE.

2.2 Bvibop cxemvl KOHMPOA U NOKA3bIBAIOWE20 YCMPOUCMEa

VYuuTteiBas, 4T0 MOBEPXHOCTH, (DOPMUPYIOIIKE pa3Mep, MIIOCKUE HAPYKHbIE 3HAYUTEILHON
JUTMHBI W JI00as U3 HUX MOXET OBITh MPHUHATA B KAYeCTBE KOHCTPYKTOPCKOHM pa3MepHOU 0a3kbl,
1enecoo0pa3Ho MPUMEHUTh CXEMY MPEICTABICHHYIO Ha pUCYHKE 4.1 MeToANUecKuX yKa3aHHi.

// A Pucynox 4.8 - CxemMa KOHTpOJA
[apauIeIbHOCTH HANPABJIAIONINX CTOJA

CTaHKa
5

Hns pazmepa ¢ gonyckom 0,02 MM fonycTuMasi HOTPEMIHOCTD U3MEPEHUS Ay;y. COCTABIISIET
0,006 mm. Torma B KadecTBE MOKA3bIBAIOIIETO YCTPOWCTBA NPUHUMAeM MHOTOOOOPOTHBIH
UHAUKATOp nepBoro kiacca TouHoctd MoA. 1 MUI'-1 TOCT 9696-82 ¢ nenoit nenenns 0,001 mMm,
JMana3zoHoM u3MepeHus: — 1 mm, ¢ norpemHocteio u3mepenus 0,002 mm. Toraa Ha MOrpenIHOCTh
npucrnoco6ienus ocraercs 0,006-0,002=0,004 mm.

2.3 Bvibop uzmepumenvhvix 6a3

[Tpoananu3upoBaB BEIOPAHHYIO PaHEE CXEMY KOHTPOJIS, C YYETOM MPUHITUIIA COBMEIIICHUS
6a3 BbIOMpaeM B KadyeCcTBE M3MEPUTENLHOW 0a3bl MPaBYI0 HANPABISAIONIYIO JJACTOYKHHA XBOCTA
(Hampapisironas 6a3a) W OMOPHYIO TUIOCKOCTH (ycTaHOBOYHasi 0a3za). DTH JIBE MOBEPXHOCTH
OTIPEICTISIOT B3aUMHOE PACIOJIOXKEHUE MPUCIIOCOONICHUS U JeTald MO MATH KoopauHatam. Ilo
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IIeCTOW KOOpAWHATE (BIOJbh HAMPABIIIONICH) OYAET OCYIIECTBIIATHCS B3aWUMHOE TEpeMEIeHHUE
CpCACTBA KOHTPOJIA U ACTAIN (onpe):[eneHHe IMMOJIOKCHHA B 3TOM KOOPAWMHATHOM HAITPaBJICHUU HC
Tpebyercs). Cxema 6a3upoBaHuUs MpeAcTaBicHa Ha pucyHke 4.9.

) 34

Pucynok 4.9 — Teoperndeckasi cxema 0a3upoBaHUs

2.4 Paspabomka KOMNOHOBKU NPUCNOCOONIEHUSI U NPed8apumelbHblll paA3MEePHbl AHAIU3
€20 KOHCMPYKYUuu

Tak kak pa3Mepsl U Macca JEeTajH JIOCTaTOYHO BEJIHMKH, NMPOEKTUPOBATH CTAIMOHAPHOE
MPUCIIOCOOJICHHE HEelleIeco00pa3Ho, Mo3ToOMy OyleM pacnojaraTh KOHTPOJHUPYEMYIO JeTalb Ha
CTOJIe KOHTpoJiepa, a mpucrnocodjeHne OyneMm pacrmonaratb Ha JeTand. basupoBaTh
MPUCIIOCOOJICHNE HA JeTaiyd OyleM IMpH MOMOIIU JBYX CPEPUYECKHUX OIOp MO OJHOW BETBU
JIACTOYKUHA XBOCTA (4 cTeneHu cBOOO/Ibl), IO BTOPOH OMOPHOM IIOCKOCTH UCIIOIB3YEM OIMOPY CO
cepuueckuM HakoHeuHHKOM (1 creneHb cBOOO/bI). PazMenienue mHAMKaTopa TaKUM 00pazoMm,
9TOOBI OH KOHTAaKTHPOBAJ (CKOJIB3MII) 10 MU3MEPSEMOI MOBEPXHOCTH, HEIEIECO00pa3HO, TaK KaK
3TO YCJOXHHT IPHUCIIOCOOJICHHE M BBI30BET IOBBINICHHBIM HM3HOC HAKOHEYHWKA WHIMKATOPA.
[TosToMy pa3memniaeM MHIMKATOP C ONMOPOW HA phIvYar, pa3MemIeHHbII Ha OTope co chepruuecKum
HAaKOHEYHHMKOM. Pplyar mnpmkumaeM K TOBEPXHOCTH JeTalu TNpyKuHOH. Bce BbIOpaHHBIE
AJIEMEHTHI O0BETUHIEM B €IMHOE 11e10e KopirycoM. [locTponM pazmMepHYIO 1IeTib, OTTHCHIBAIOILYTO
TOYHOCTB TIpUcTiocobenus (pucyHok 4.10).

[IobepxHocime kapryca nog COEIUHCEKUE HOKOHEYHUKL

] _ L 0_(5 O0uyas 0cb CPEPUHECKUX HOKOHEIHUKOY
as

__ |«

[Tobepxrocme Aacmowwuwa xbocma

97/
av

[Iobepxrocme nacmowuHa xbooma

(04 L Urb ombepcmus pe+aza nod ock

(074 I Ocb ocu peryaza

(05} L v ambepomus nad oce pei4aza

Pucynok 4.10 - PasmepHas 11emb, ONMUCHIBAOINAS MTOTPEITHOCTD, BHOCHMYIO TTPUCIIOCOOJICHHEM B
pe3yJIbTaT KOHTPOJIS

00 — ITapannensHOCTh OOKOBBIX MOBEPXHOCTEH JIACTOYKMHA XBOCTa (B Mpeaesiax JIOIMYCTHMOM
MOTPEITHOCTH U3MEPEHUS)

al — [TapanaensHOCTh OCH OTBEPCTHS B phlYare U 0cu chepruuecKoro HAKOHEYHHKA OTIOPHI.
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02 — [TapannenbHOCTh OCH pblYara U OCH OTBEPCTHUSA B pblyare.

a3 — [apannenbHOCTh OCH OTBEPCTHS MO/ OCh pblYara v OCH pblyara.

04 — TlapannenpbHOCTh 06a30BOI MOBEPXHOCTH KOpITyca IO OMOPHI M OCH OTBEPCTHS TMOI OCh
phlyara.

a5 — [lapamnensHocTh 00mIel ocu chepuueckux omop U 0a30BOM MOBEPXHOCTH KOpIyca MOJ
OIIOPBI.

a6 — IlapannenbHOCT, OOKOBOIM MOBEPXHOCTH JIACTOYKMHA XBOCTa U OOIICH OCH CepruecKux
or110D.

2.5 Paspabomka KOHCMPYKYuu npucnocooieHus

Brraeptum scku3 aeranu (B Maciradbe mpucrocoOIeHHs ), BEIYEPTUM CEpUIECKUE OTIOPHI
8, ppruar 3 ¥ yCcJI0BHO(TOHKMMH JIMHUSMH ) MHOTOOOOPOTHBIA MHAMKATOP CO CTOMKOH 2, 1. 3aTeM
BhIYEPUMBACM KOPITYC 5, OCh phiuara 4 u npyxuny 9, a 3arem kpernex (pucyHok 4.11).

[Tpucnoco6aeHue paboTaeT CleyronmM 00pa3oM:

Ha noBepxHOCTb cTOJIa CTAHKA HAHOCUTCS PUCKA TOHKMM MAapKEpPOM Ha pacCcTOSHUU 38 MM
oT kpas u panmee dyepe3 100 mM. Poryaxoxk 3 oTBOOUTCS Ha 10...150, KOHTPOJILHOE
MPUCIIOCOOJICHNE OJIeBaeTCs Ha JeTalb (CTOJ, YCTAaHOBJICHHBIH Ha CTOJIE KOHTpOJIepa) W
MIPOJBUTAETCA BJIOJIb JETalld J0 PUCKHU (TMPOBEPUTH BXOXKIACHHE B KOHTAKT C HAMpPaBISIOLIUMU
croa obenx chepuueckux omop 8). 3aTeM pbIUaKOK 3 BBOIUTCS B KOHTAKT C HAIPABISAIOIICH
cToina u (UKcHpyeTcs IOKa3aHWe WHAMKATOPHOW TOJOBKH. 3aTeM MPHUCIOCOOJICHHE IJIaBHO
nepeMeIaeTcs BAOJIb CTOJIa CTaHKa, MOKa3aHWS MHIUKAaTopa (UKCHPYETCS Ha KaXIOH pHUCKe.
Jlanee ompenenseTcss MakCUMallbHasl pa3HUIIA TOKa3aHUN MEXKIy COCETHUMH 3aMepaMu, KOTOpast
U J1aCT HMCKOMBIM mapameTp (MakCUMaJIbHYIO MOIPELIHOCTh MapajyIeIbHOCTH HaIlPaBIISIOMINX
CTOJIa CTaHKA), KOTOPbI HEOOXOIUMO CpPaBHUTH C JIOMYCKOM pa3Mepa Ha 4epTeke U clienaThb
BBIBOJI O TOJIHOCTH JIETAJIH.

22



M251801000C6

flepb_npunen,

%)
S 1 ‘ | |
] !! .
N
|
L o
by 7
" 5 7 6
S A-A
]
1 3 |
N 1 Pervaz donxed npobopasubamscs cO0000Ho,  0€3 peibkob U
E | 30e0aHUL,
- —— 2 [lpucnacodrnerue npedbapume/ibHo Kacmpoums 10 IMa0HHOU
e demany

\T T '[\ TT'E 3 "Pasmeps g cnpabok
U

fiodn._u dama | Baaw_unb W] b A dyon]

#5H7/56
2 omh, M257801000CH
52 ucm | A GoKuM, oan_Yona|  Madukamoproe npucnocodresue e Loty g

dng npobepku Honpabiswuwux 2k2 17
nacmosKuRo20 XBOCma KA NGPANTEABHOCME

ucm 1 Aucmolb
o7y

Zﬁw Kagedpa “THc"

Konupoban Popram__AJ

Pucynok 4.11 — Ilpucnoco6ienue A KOHTPOJIS MapajijieIbHOCTH MMOBEPXHOCTEN JTaCTOUKMHA

XBOCTa

Il W7 nodn]

IIpakTnyeckass padora Ne 5.
Pacuer HcnoJTHUTEIBHBIX PasMEpPoOB NMpeEaCIbLHbBIX KaJIP[ﬁI)OB

Ilenv padomer: O3HaKOMIIEHHE C TJIaJKUMH TPEEIbHBIMU KaauOpaMu, IpaBHJIaMU HX
9KCILTyaTaly U METOJMKON pacueTa UCIIOJIHUTEIbHBIX Pa3MEPOB.

Kanubpel - u3MepuTenbHble MHCTPYMEHTBHI Ul TPOBEPKU MPaBUIBHOCTH pa3MEpoB U
¢dbopmMbl W3NENUH, KOTOpbIE IpEIHA3HAYAIOTCSA, TIJaBHBIM 00pa3oM, il KOHTPOJIS OJHOTO
OIIpENIeJIEHHOr0 pa3Mepa 0e3 omnpeneneHus ero (pakTuyeckod BenuduHbl. Ilpu 3TOM OHM naroT
BO3MO>XHOCTb YCTaHOBUTH, YTO NIapaMETP KOHTPOJIS HE BBILIEN 3a MPEAEIIbl TPaHMI] IO JOMyCcKa
Ha 3TOT napamerp.
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[Ipu pa3paboTke W BBHIOOpE KOHCTPYKIHMH KaJIWOPOB MCXOMAT W3 OCHOBHOT'O MPHHIIUIA
KOHCTPYUPOBAHMSI U3MEPUTEIbHBIX WHCTPYMEHTOB - NpuHIUNA mofoous. CyIIHOCTb 3TOTO
IPUHIUIA COCTOMT B TOM, YTO IPOXOJHAs CTOPOHA KanuOpa JOJKHA MPENCTaBIATh cOOO0M 1o
cBoeil (opme mogo0ue compsraeMoil JeTalldi W OTrpaHUYHMBATh BCE DJEMEHTHI H3JCIUS, a
HENpOXOJiHasi CTOPOHA - IPOU3BOJUTH IPOBEPKY OTIENIBHBIX OrPaHUYEHHBIX YYAaCTKOB WIIU
CEueHul, mposepsieMoro uzaenud. Inagkue xanuOpbl NPUMEHSIOTCS Ul U3MEPEHUS 1HaMETPOB
OTBEPCTUH, TUaMETPOB BAJIOB, [UIMH U BBICOT.

KanuOpsl ObIBaloT HOpMasibHBIE W TpeienbHble. HopmanbHble KanuOpbl MMEIOT OIMH
pasmep, TOT, KOTOPBIA >KEIaTeJbHO IMOJYyYUTh Ha W3JeNuu. ['0MHOCTh M3AenHs ONpenensercs
BXOX/ICHHEM B HEro KanuOpa ¢ OoJbIlell WM MEHbIIEH CTeNneHbIo MIOTHOCTH. Ilonb3oBaHue
HOpMaJIbHBIMHU KanuOpamu TpeOyeTr O0sblIoN KBadu(UKalUU U onbiTa padodero U kourponepa. K
IpeeNbHbIM KaauOpaM OTHOCST KalMOpbhl, HOMUHAJIBHBIE Pa3Mephl KOTOPBIX COOTBETCTBYIOT
HauOoJIbLIEMy M HaMMEHbUIEMY HpeIeNbHbIM pa3MepaM u3nenuid. OauH KoHel KaiuoOpa
00513aTENbHO JTOJDKEH BXOJUTH B JIeTalb WM OJIEBAaThCS Ha JieTalb (OOBIYHO IOJ CBOMM BECOM,
MHOTI/Ia 1O/ OIpEJIeIEHHBIM YCUJIMEM), ero 0003HavaroT //P (mpoxojHas CTOpOHa), a BTOPOH -
BXOJHUTH HE JIOJDKEH, ero o0o3HavatoT HE (HenmpoxoaHas ctopona). [lonbp3oBanue mpeaenbHbIMU
KanuOpamMu He TpeOyeT BBICOKOW KBanM(uKauumu wucnoiaHuTeNs. B HacTosmee Bpems
MIPUMEHSIIOTCS, B OCHOBHOM, IIpeneibHble KanuOpbl. KamuOpbl asis KOHTpOdS U3Ienui
HasplBatoTCd  pabounmu. KamuOpsl 11  KOHTpOJs  pa3MepoB  KaauMOpOB  Ha3bIBAIOTCS
KOHTPOJIbHBIMH ~ KanuOpaMy WM KOHTpKanuOpamu. Buuel kanuOpoB, IOMyCKH Ha HX
U3TOTOBJIEHHME M M3HOC YCTAHOBJIEHBl T'OCYJAapCTBEHHBIMH CTaHJApTaMM M HOCAT Ha3BaHUE
CHCTEMBI JIOIYCKOB JIJIsI IPENIEIbHBIX KaTHOPOB.

KanuOpbI-npoOKK M3rOTOBISIIOT Ul KOHTPOJs OTBepcTuil 6 - 16-ro KBajauTeToB
nuametrpoMm 1 - 350 mm. Ilpenenbuble kanuOpsel A1 OTBEPCTUN HA3bIBAIOTCS KanuOpamu-ckoOaMu
U BBIIOJHSIOTCS B BUZAE: MPOOOK IJaJKUX IOJIHBIX; MPOOOK JIMCTOBBIX HEMOJHBIX M MPOOOK
HENOJIHBIX (MPOOKM TIJIaJKUE JIMCTOBBIE HEIOJIHBIE W NPOOKM HEMOJIHbIE MNPUMEHSIOTCA IUIs
IIPOBEPKH OTBEPCTUIl Oosiee KPYNHBIX pa3MEpoB); IITUXMAcCOB M HYTPOMEPOB COHEPUUECKHX;
npoOoK KoHHMYecKuX. IIpenmyliecTBeHHOE pacHpoCTpaHEHUE MOJIYYWIN KaauOpbl-CKOOBI,
MO3BOJISIOIINE KOHTPOJIMPOBATh pa3Mepbl BajloB 0e3 CHATHS UX CO craHka. Hekotopsle
KOHCTPYKLUU KaJuOpoB-cKOO MpHBEAEHbI Ha puc. 5.1, a ux ycioBHOe 0003HAu€HUE /aHO B
tabmune S5.1. I'maakue kanmuOpbl-IpoOKM TOJIHBIE OBIBAlOT LENBHBIMM M COCTABHBIMH,
OJTHOCTOPOHHUMH MU JBYCTOpOHHUMH. [IpoOku st orBepctuil nuamerpom ot 1 nmo 50 mm
JIeNIal0TCs B BUJI€ KOHUYECKHUX BCTaBOK (MPOOOK ¢ KOHMYECKUMHU XBOCTOBHKAMM), Il OTBEPCTHM
nuametrpom ot 30 1o 100 MM B Bl HMIMHAPUYECKUX HacagoK. OTHOCTOPOHHUE NMPOOKH UMEIOT
OJTHY KOHMYECKYIO BCTaBKY WMJIM OJHY LMJIMHAPUYECKYIO Hacajaky. /J[BycTropoHHHE MPOOKH UMEIOT
JB€ BCTaBKM WJIM JBe Hacaaku. HempoxonHas mnpoOka 3HAUUTENBHO KOpOYE IMPOXOAHOM.
[IpenenpHble MTHXMAchl NPEACTABISAIOT COOOH  IMJIMHAPHYECKUE CTajJbHBIE CTEPXKHHU,
OKaHYMBAIOIIMECS I[IAPOBBIMM H3MEPHUTENbHBIMU TOBEPXHOCTSIMU C paJAMYCOM, 3HAUYUTEIBHO
MEHBUINM pajnyca U3MEpPSAEMOIN MOBEPXHOCTH. JlJI1 M3MEpEeHUs] OTBEPCTHUS M3TOTOBISAIOTCS JBa
HITUXMaca: MPOXOJHOM M HENPOXOMHOW. [l OTIMYMs Ha HENPOXOAHOM INTHUXMAce JEIaeTcCs
OJIHa IIPOTOYKA, @ HA KOHTPOJIBHOM LITHMXMAcCe - JIBE; MPOXOJHOM IITUXMAC MPOTOUEK HE UMEET.
HItuxmacel ¢ U3MEPUTETBHBIMUA TTOBEPXHOCTSIMHU, 00pa30BaHHBIMU PAJNyCOM, PAaBHBIM IOJIOBHUHE
pa3Mmepa ITHXMaca, Ha3bIBalOTCS CPepUUIECKUMHU HYTPOMEPAMH.
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Pucynok 5.1 - ['magkue kanuOpeI-MpoOKH U UX KOHCTPYKIIUU

Tabmuna 5.1 — Buasl kaanbpoB-npoOOK U MpUMep UX YCIOBHOTO 0003HAUYECHUS

KamuOpsI-npobku Muamerp, |([Ipumep ycinoBHOro 0603HaueHus KanuoOpa
MM
JIByCTOpOHHHE CO BCTAaBKaMHU 1-6 [Tpobxa 8133-0607 H7T'OCT 14807-69
I1P co BcTaBKamu 1-6 IMpobka 8133-0707 HI2 TOCT 14808-69
HE co BcTaBKamu 1-6 ITpobxa 8133-0807 H7 T'OCT 14809-69
JIByCTOPOHHHE CO BCTaBKaMH 3-50 ITpobxa 8133-0928 H8 'OCT 14810-69
HE ¢ HeTIOJTHBIMU BCTaBKAMHU 6-50 ITpo6ka 8133-1005 H7 T'OCT 14811-69
IIP co BcTaBKaMH 50-75 ITpo6ka 8133-1104 H7 T'OCT 14812-69
HE co BcTaBKamMu 50-75 ITpo6ka 8133-1154 H7 T'OCT 14813-69
HE ¢ HeTIOJTHBIMU BCTaBKAMHU 50-75 ITpo6ka 8133-1204 H6 TOCT 14814-69
IIP ¢ HacakamMu 50-100 ITpo6ka 8136-0013 H7 T'OCT 14815-69
HE ¢ HacangkaMu 50-100 [Tpo6ka 8136-0113 H7 'OCT 14816-69
[lITaMnOBaHHBIE C HACAIKAMH:
11P 50-100 [Mpo6ka 8136-0056 H7 T'OCT 14817-69
HE 50-100 [Mpo6ka 8136-0156 H9 TOCT 14818-69
HE ¢ HEMOJIHBIMU HacaJKaMH 50-100 ITpobxka 8136-0204 H7 T'OCT 14819-69
[lITaMOBaHHBIE HETIOTHBIE:
11P 100-160 [Tpo6ka 8140-0004 H7 TOCT 14820-69
HE 75-160 [MpoGka 8140-0054 H12 TOCT 14821-3
Hemnounnsle:
I1P 100-300 [Mpo6ka 8140-0104 H7 TOCT 14822-69
HE 75-300 [MpoGka 8140-0154 H7 TOCT 14823-69
[P HenoJiHbIe ¢ HaKJIaIKaMH 160-360 ITpo6ka 8140-0223 H7 T'OCT 14824-69
HE HenoHbIe ¢ HaKIaIKaMH 160-360 ITpo6ka 8140-0273 H7 T'OCT 14825-69

[TpenenpHbIMU KanmuOpamMH [JIsi BaJIOB CIYXaT KanuOpbI-ckoObl. [IpoxomHbie CKOOBI
TOJDKHBI HaJeBaThCSl Ha Ball MOJ ACHCTBHEM COOCTBEHHOro Beca. HempoxomHbie CKoOBI He
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JOJDKHBl HazeBaThCcsl Ha Ball. CkoObl OBIBAIOT JKECTKHE U peryinupyemble. JKecTkue ckoObI
U3TOTOBJISIOTCS IITAMIIOBAaHHBIMU, JIUTBIMM M JIMCTOBBIMH, a TaKX€ OJHOCTOPOHHUMHU H
IBYCTOPOHHUMH. OIHOCTOPOHHUMH CKOOAaMH MOXKHO H3MEpSTh OJUH WIM JABAa NIPEIENbHBIX
pasmepa. Ecim  omHOCTOpOHHSISI CKOOa mpenHa3HaueHa JJs HM3MEpPEHHs JIBYXIPEIeTbHBIX
pa3MepoB, TO pa3Mephl PacIOJIOKEHbl OAWH 3a JPYIUM CTYIEHbKAMH, PA3ACICHHBIMU IPYT OT
apyra KaHaBKoi. OJHOCTOPOHHHE CKOOBI BBIITYCKAIOTCS ¢ MEPUTEIIbHBIMU pa3Mepamu 10 180 mm.
JIByCTOPOHHHME IITaMIIOBaHHbIE KaJIMOPBI-CKOOBI H3rOTOBIAIOTCS 10 pasmepa 100 mwm.
HenpoxoaHast ctopoHa ry0OK JIBYCTOPOHHHX CKOO CKoIleHa moj yrioMm 45°. JINCTOBbIC ®KECTKUE
KaJIHOpPbI-CKOOBI OBIBAIOT IBYCTOPOHHUMH U OJHOCTOPOHHUMHU. OHM M3TrOTOBIISAIOTCS U3 JINCTOBOM
crasmi tommuuor or 4 mo 10 mm. I'OCT 18355-73, TTOCT 18356-73, TTOCT 18357-73
IIpeyCMaTpUBAIOT JINCTOBBIE OJHO- U JBYCTOPOHHHE CKOOBI, a TaKKe TpyOuaTble CKOOBI s
u3mepenust amuH 10-500 MM. BeimyckaroT kanmOpbI-CKOOBI ¢ MIACTUHKAMH M3 TBEPAOTO CILIaBa
JUTsl KOHTPOJIsE BaJIoB uaMeTpoM 3-180 mm, 6-12-ro kBaynmrera. KanmuOpbi-ckoObI J1si KOHTPOJIS
BaJIOB 6-T0 U OoJiee rpyObIX KBATUTETOB AaMeTpoM 3-180 MM M3rOTOBISIOT HEPETYIUPYEMBIMH,
T.€. IOCTOSIHHBIX HOMMHAJIBHBIX Pa3MEPOB, KOTOPbIE HE MOTI'YT ObITh BOCCTAaHOBJIEHBI B IpOLIECCE
SKCIUTyaTalui KanuOpa Ui KOMIEHCAuH ero m3Hoca. KammOphi-cKoObI Al KOHTPOJS BAJIOB
nuamerpoM 10 340 MM HM3TOTOBIISIOT peryiupyembiMu. Perynupyembie kanmuOpei-ckoosl (IIOCT
2216-43) MOXXHO YCTaHOBUTH II€pe]] H3MEPEHHEM Ha HYKHBIH pa3Mep C OIpeaeIeHHON
TOYHOCTBIO M BOCCTAaHOBUTH HX paOouuii pa3Mep IO Mepe ero H3HOoca. YCTaHaBIMBAIOT
perynupyemble CKOObl Ha pa3Mep 1O KOHTPOJbHBIM KajauOpam wid 1o  OJgokam
IUIOCKOMapaJuIeIbHbIX KOHLIEBBIX Mep. [locie ycTaHOBKM CKOOBI FOJIOBKM YCTAaHOBOYHBIX BUHTOB
3aJIMBAlOT CYprydyoM WM MAacTHUKOM M KJIEWMAT 3aBOJACKUM KieliMoM. Perymupyembie cKoOBbI
M3TOTOBJISIOTCS JJIsI AMaMeTpoB - 10 330 mm.
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Pucynoxk 5.2 - ['maakue kaauOpbI-CKOOBI M UX KOHCTPYKIIMU

Tabnuua 5.2 - Kanubpei-ckoObI M X YCIIOBHOE 0003HAYEHHE

HanmenoBanue |211/1aMeTp, MM |HpHMep YCJIOBHOTO 0003HAYCHUST CKOOBI
KannOpbI-ckoObI Heperyaupyemble
OnHocTopoHHHE 3-10 Cko0a 8113-0005 h9 TOCT 18361-73
NBYXTIpeIeTbHBIE 10- 100 Cko0a 8113-0140 h9 TOCT 18362-73

100- 180 Cko0a 8113-0213 h9 'OCT 18363-73
OaHOCTOPOHHHE 3-10 Kamnbp-cko6a 8113-0061 h9 TOCT 16775-71
JBYXIIpeIeIbHbIC ¢|10,5- 100 Kanubp-cxoba 8113-0270 HO TOCT 16776-71
TJIAaCTUHKAMH n3|102- 180 Kamunbp-ckob6a 8113-0365 h9 TOCT 16777-71
TBEPJIOTO CIIJIaBa

KammOpsi-ckoObI perynupyembie
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JIByX1ipeienbHbIe o 100 Kamnbp-ckoba 8118-0005-1 'OCT 2216-84
BUIOB |1 1 2 100- 180 1 Kammbp-ckoba 8118-0020-2 'OCT 2216-84
80-220 Kamnbp-ckoba 8118-0024-1 I'OCT 2216-84
220-340 Kammbp-ckob6a 8118-0033-2 'OCT 2216-84

dakTuyeckre pa3Mepbl KaauOpoB OTINYAIOTCA OT MX HOMMHAJIBHBIX Pa3MEpOB U UMEIOT
CBOM [IONIYCKM Ha HW3IOTOBJIEHHE, a TaKKE€ HM3HOC HX BO Bpems 3kciryarauuu. [lomycku
IPEJeNbHBIX TNAJAKUX KaJuOpOB YCTAaHABJIMBAIOTCS B 3aBUCUMOCTH OT Ha3HAueHMsI KaauOpoB.
Cucrtema JOMYCKOB JJIsl MPEENbHBIX KaTHMOPOB YCTaHABIMBAET: pa3Mepbl HOBBIX KalUOpPOB H
KOHTPKaIMOPOB; JONMYCKM HA HX HW3rOTOBJCHME; pa3Mepbl, INPU KOTOPBIX KaTUOPBI JTOJKHBI
OpakoBaTbCsl MO HM3HOCY, M PACHOJIOKEHHE JIOMYCKOB OTHOCHTEIHHO HOMHHAJIBHBIX DPa3MEpOB
KaauOpoB. JlonycKkd Ha HETOUYHOCTh M3TOTOBJICHHS KATUOPOB OOBIUHO 337at0TCS TAK, YTOOBI TEIIO
MIPOXO/IHOM CTOPOHBI UMEJIO MPHITYCK Ha Oyaymuii u3Hoc. /i1 HenpoXOAHBIX KaTHOPOB JOMYCKU
Ha M3HOC He ycTaHaBiMBaroTcsa. Ha kanubpax MapkupyroT 0003HaYeHHs KBAIUTETOB TOYHOCTH U
COKpaIlleHHbIe OYKBEHHbBIE 0003HAUEHUS TUTIOB KAJTMOPOB.

Ha xanuOps! ycranaBnuatorcs gonycku mo I'OCT 24853-81 u 'OCT 24852-81. Cxembl
pAacIoNIOKEHUs TOJICH OMYyCKOB KaTHOpOB NMPUBEACHBI HA PUCYHKE 5.3, 3HAUEHHS JOIMYCKOB B
Tabauie 5.3, pacueTHble (HOPMYJIbI ISl ONPEIEIEHUS] HCIIOTHUTEIbHBIX pa3MEPOB MPEICTABICHbI
B Tabmuue 5.4 (moryr Obite mpuHATEl o ['OCT 21401-75 0e3 mpoBeneHUs pacueToB).
VcnonHuTeNbHBIM pa3MepoM Ha3bIBaeTCsl pa3Mep KanuOpa, MpocTaBieHHbIM Ha udeprexe. s
KaJarOpOB-KOJIEI] M KaTHOPOB-CKOO MCIIOJIHUTENBHBIA pa3Mep - HAaMMEHBIIUK pa3Mep ¢ HIDKHUM
OTKJIOHEHUEM, PABHBIM HYJIIO, U BEPXHUM OTKJIOHEHHEM CO 3HAKOM IUIIOC, YMCIEHHO PaBHBIM
nonycky Hj xanmuOpa. McrionmHuTenpHBIN pa3Mep KanuOpoB-TIpoOOK - 3TO UX HAHOOJBIINN pa3Mep
C BEPXHUM OTKJIOHEHUEM, PaBHBIM HYJIO, U HUKHUM OTKJIOHEHHEM CO 3HAKOM MMHYC, YHUCIEHHO
paBHbIM nomycky H kammOpa. IlpenenpHble OTKIOHEHHS] HAa3HAYAIOT B «TEJO» KamuOpa, 4To
rapaHTHUPYeT ¢ OONBLIONH BEPOSTHOCTBIO U3TOTOBJIEHUE MOJHBIX KaIHOpOB. IIpumeps! BbINOIHEHUS
paboumnx yepTexeil KamuOpOB MPHUBECHBI B MPHIOKEHUIX A U b.
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Pucynok 5.3 - Cxema pacnonoxeHus 1nosei 10mycKoB Kaauopos: it oTBepetuit (a - D < 180
MMm; 6 - D> 180 mm); m1st BasioB (6 - d < 180 mMm; 2 - d > 180 Mm)
Jlonyck KaquOpoB J1JIs1 KOHTPOJIsl OTBEpCTUi 0003HaueH OykBoW H, a a7l KOHTPOJIS BaloOB
— Hi;. Tlons ponyckoB kamuOpoB HE pacroyio)KeHbl CHMMETPUYHO OTHOCUTENIBHO HX
HOMHUHANBHOTO pasMmepa. Ilons momyckoB kanuOpoB [/P pacrofioKeHbl BHYTPH TOJIA JIONycKa
KOHTPOJIMPYEMOI'0 H3JEIHs; UX TOJOXKEHUE OINpeAeNsioT KoopauHaTel Z (xamuOpsl [IP s
KOHTpOJsl oTBepcTrii) U Z; (kamubper [IP nns xontpons BamoB). Kamubper TP B mporecce
OKCIUTyaTallill W3HANIMBAIOTCS, a TOATOMY Uil HHX MPEIyCMOTpEHa TpaHUIla HW3HOCAa, II0
JOCTIDKEHUH KOTOpOM KamuOp JIOMKeH W3bIMaThbCs M3 NpUMEeHeHus. ['paHuma wu3HOCA
pacrioyiaraercsi OT IPOXOIHOTO TIpeJieia OTBEPCTHUSI HA PACCTOSTHUU Y, a OT MPOXOIHOTO IMpe/esa
Bajia - Ha paccTosiHUM Y1. Jlist kamubpoB 9 - 17-ro KBaJIMTETOB HOMHHAJIBHBIX pa3mMepoB a0 180
MM TIpeJieN U3HOCA COBITAAET C MPOXOTHBIMU MPEIeIaMi OTBEPCTHS U Baia, modaTomy Y=Y1=0.
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Pucynoxk 5.4 - KanuOp-npo6xka u kaauodp-ckobda

S/ Ra0 05

Tabmuna 5.3 - Jlomycku, MKM, TIagkux paboumx KanuOpoB JUIsl OTBEPCTUH H

pasmepamu 10 500 mm (I'OCT 24853-81) (B cokpalieHum)

BaJIOB C

WHTepBainsl pa3MepoB, MM
o ) S v S S
= S o0 Ve — S S
: slz1glg/2 8 2191313 1%
s g-z Ne} — o o ®) ©) o g( g( g( ;C:’( ;C:’(
= | £ S lE s e |o|ole |28 8 |2 |8
= 8 e o e — — on ) o0 — — N @ <
M \© o M M M M M M M M M M M M
= o =g @) @) @) @) @) @) @) @) @) @) @) @)
Z 1 15|15 2 2 25 | 2,5 3 4 5 6 7 8
H 1 1 1 15 ] 15 2 2 3 3 4 S) 6 7
a,a, | 0 0 0 0 0 0 0 0 0 2 3 4 5
6 Z, |15 2 2 2,5 3 3,5 4 5 6 7 8 10 | 11
Y, | 15| 15| 15 2 3 3 3 4 4 5 6 6 7
H;H| 1,2 | 15 | 15 2 25 | 25 3 4 5 7 8 10
H, 2 25 | 25 3 4 4 5 6 8 10 | 12 | 13 | 15
Z;Z,| 15 2 2 2,5 3 3,5 4 ) 6 7 8 10 | 11
Y;Y, | 15| 15| 15 2 3 3 3 4 4 6 8 9
7 |aja| O 0 0 0 0 0 0 0 0 6
H;H,| 15 | 25| 25 3 4 4 5) 6 8 10 | 12 | 13 | 15
H, - - 1,5 2 2,5 | 25 3 4 ) 7 8 9 10
z;2,| 2 3 3 4 5 6 7 8 9 12 | 14 | 16 | 18
Y;Y, | 3 3 3 4 4 5 5 6 6 7 9 9 11
a,a | 0 0 0 0 0 0 0 0 0 4 6 7 9
8 H 2 25| 25 3 4 4 5 6 8 10 | 12 | 13 | 15
H, 3 4 4 5 6 7 8 10 | 12 | 14 | 16 | 18 | 20
H, - - 1,5 2 2,5 | 25 3 4 ) 7 8 9 10
Z;Z,| S 6 7 8 9 11 | 13 | 15 | 18 | 21 | 24 | 28 | 32
a,a, | 0 0 0 0 0 0 0 0 0 4 6 7 9
9 H 2 25 | 25 3 4 4 S) 6 8 10 | 12 | 13 | 15
H, 3 4 4 5 6 7 8 10 | 12 | 14 | 16 | 18 | 20
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WHTepBaisl pa3MepoB, MM
o (@] (@] v (] (]
= (@] [o2e] v — (e (]
: slzlg 22|18 219191 %
= o Ne) — Q Q @) Q )
| g s ls|elelesls|g |2 |2 |2 5|2
= = N N o o0 o o o S 2 a 4 S
§ 38 o o Ne) — — e} e %) — — N en <t
m O o M M M M m m m m m M M M
o o = @) @) @) QO QO QO QO QO QO QO QO QO
H - - 15 2 25| 25 3 4 5 7 8 9 10
Z,Z, 5 6 7 8 9 11 13 15 18 24 28 32 37
a;a, 0 0 0 0 0 0 0 0 0 7 9 11 14
10 H 2 251 25 3 4 4 5 6 8 10 12 13 15
H, 3 4 4 5 6 7 10 12 14 16 18 20
H - - 15 2 25| 25 4 5 7 8 9 10
Z;Z, 10 12 14 16 19 22 25 28 32 40 45 50 55
1 aa, 0 0 0 0 0 0 0 0 10 15 15 20
H;H, 4 5 6 8 11 13 15 18 20 23 25 27
H - - 4 7 8 10 12 14 16 18 20
Z;Z, 10 12 14 16 19 22 25 28 32 45 50 65 70
12 a;a, 0 0 0 0 0 0 15 20 30 35
H;H, 5 11 13 15 18 20 23 25 27
H - - 7 8 10 12 14 16 18 20
Z,Z, 20 24 28 32 36 42 48 54 60 80 90 | 100 | 110
13 a;a, 0 0 0 0 25 35 45 55
H;H, 8 11 13 15 18 20 23 25 27
H - - 9 11 13 16 19 22 25 29 32 36 40
Z;Z, 20 24 28 32 36 42 48 54 60 | 100 | 110 | 125 | 146
14 aa, 0 0 0 0 45 55 70 90
H;H, 4 5 6 8 11 13 15 18 20 23 25 27
H - - 9 11 13 16 19 22 25 29 32 36 40
Tabnuna 5.4 - ®opMyibl 1J1 pacdeTa UCIIOTHUTEIBHBIX Pa3MEepOB KaIMOPOB
Kamubp |Kontpomns|YcnoBus npumeHeHuss |Dopmysis TS pacuera|lIpenensHbie
WCTIOTHUTEIBHBIX Pa3MEPOB OTKJIOHEHHUSA
ES [EI
[IpenenbHbIe KATUOPHI TSI KOHTPOJIST pa3MEPOB BAJIOB
Kombro |Hanbons |[Kamubp momkeH P =d_ —Z7Z —H,I2 +H, |0
TJIAgKHAR  |1I1eTo MPOXOAUTH MO BaJly MO !
IPOXOJ- |IMaMeTpa |ACHCTBUEM COOCTBEHHOM (e Z OTKJIOHEHHE CepeIHHBI
HOM Bana dmax CHJIBI TSKCCTH WA TIOJISI JOTTYCKA HA MU3TOTOBIICHUE
OHpeﬂeHeHHOP'I CHJIbI KaJII/I6pa-CK06H IIP
OTHOCHUTEIBHO HaNOOJIBIIIETO
MIPEACIIBHOTO pa3Mepa Baja; H,
- IONYCK HA U3TOTOBJICHUE
KaJIMOPOB-CKOO
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Cko0Oa Haumens |[KanuOp He nomkeH HE =d . + a, — Hl /2 +H, 0
o min min

[JIaJKUN  |11ero MIPOXOJIUTH MO Baly o

HEMpo-  |[Iuamerpa ,Te 1 - KoMIeHcarus

xomuo#t | o d.. MOTPEIIHOCTH KOHTPOJIS
KanuOpamu-cko0amu (17151 BaJioB
nuameTpoM cBoimie 180 mm)

[IpenenpHble KAIMOPHI U1 KOHTPOJISI pa3MEPOB OTBEPCTHHA

[Ipo6ka |Haumenn |KanuOp moimken IIP_ =D _ +Z+H/2 0 -H

o max min , rﬂe

[JIaJKUNA  |11ero NPOXOIUTS 1O Baly MON | -

IPOXOJ- |AMaMeTpa |IeHCTBUEM COOCTBEHHOM | OTKJIOHCHNE CCPEIMHBI IO

HOM OTBEPCTH |CHJIBI TSDKECTH WU zlonnga Ha ngOTIOYI;IeHHe

D.in OTIPEICIICHHOW CHIIBI KaJmopa-ripooKH
A OTHOCHUTEJIbHO HAUMEHBIIIETO

MpeesIbHOTO pa3Mepa
orepcrust; H -nomyck na
M3rOTOBJICHHE KaTHOpa-IpoOKH

Hpo61<av Hau6Gons |Kanu0p, xak mpasuio, HE, =D, +ta+H/2 e @ 0 -H

[JIAJKUNA  |1Iero HE JIOJDKEH BXOJIUTH MOJ ’

M .. |- KoMITeHcays MOrpenTHOCTH
HETPOXO/JI | InaMeTpa |1eiicTBueM COOCTBEHHOU
. KOHTPOJIS KanuOpaMu-npooKaMu
HOM OTBEPCTH |CHJIBI TSDKECTH WU
D OTIPEIETEHHOR CHITBI (n71s1 BaJIOB AMAMETPOM CBBIIIIE
s max P 180 mm)

B cootrBerctBun ¢ tpeboBanusimu ['OCT 2015-84 na kaxkgom KanuOpe HaHECEHBI
KOHTPOJIUPYEMbII HOMUHAJIBHBIN pa3mep, MoJjie JOMycKa, YUCIOBbIe 3HAUCHUSI U 3HAKU BEPXHETO
W HWKHEro OTKJIOHEHWH, Ha3zHaueHue kamuopa (IIP, HE, K-HE, K-IIP) w TOBapHbBI 3HaK
MPEeANPUATHSI-U3TOTOBUTENS (PUCYHOK 5.4). BcTaBku ¢ HOMHHaJIBHBIM pa3MepoM 10 14 mMm
MPOMapKUPOBaHbl HAa KOHYCHOW IOBEPXHOCTH XBOCTOBHMKA, a pa3MepoM cBbllie 14 MM - Ha
IepeaHeN TOPLOBOM OBEPXHOCTH.

Ilpumep évinonnenus padomuol

Kanubp npoboxa ons xoumpons paszmepa omeepcmus Q22H7.JIE KOHTPOJIS OTBEPCTHS
@22H7(T0% UCToNb3yeTcsl KanuOp-mpobka. OmpenenuMm mpeaenbHbIE U UCHOTHUTEIbHBIE
pa3Mepsl KanuOpa JUisi KOHTpOIsS BHyTpeHHero auametpa. [IpenenpHble OTKIOHEHUS IETallu:
ES=+0,021 mm, EI=0. [Tpenenpable oTKIIOHEHUE OTBEPCTHS: Dinax=22,02 1MM, Dpyin=22 mm. ITo CT
COB 157-75 nmpuBeneM cxemy pacIoJIOKEHHs MOJIeld JOMYyCKOB JUIsl oTBepctuii 1o 180 MM c
TOYHOCTBIO 10 7 kBanmuTeTy (pucyHok 5.3). [To CT COB 157-75: z=3 mxwm; y=3 mkm; H=4 MKkM;
0=0. Onpenenum pa3mepsl KaTMOPOB MO GopMyIIaMm:

P-ITPpin = Dpin + 2 +H/2
P-HEmax = Dmax +0+H/2
P'HPmH = Dmin -y
rne  P-IIPmax, P-IIPmin, P-IIPsn pa3Mepbl KaTuOpOB COOTBETCTBEHHO MaKCHMAJIbHBIMN,
MHUHUMAJIbHBIA U U3HOLIEHHBIN.
P-ITPpin = 22+0,003+0,004/2=22,007 mm
P-HEmax = 22,021+0,004/2=22,0023 MM
P-TIP ., = 22-0,003=21,997 mm
Ha ueptexe npocrasisiercst P-ITPyin =22,007 9,004, P-HEmax = 22,0023.¢ 004-
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B22H7

Pucynok 5.5 Cxema mosieid JOoImycKoB JeTalM U TJIAJKUX KaTuOpoB Jutst oTBepeTus J22H7

Kanubp — ckoba ons koumpons pasmepa sana £192h12(g46). Onipenesium mpeaenbHbie U
[Ipenenvubie

UCIIOJHUTENIBHBIE pa3Mepbl KaauOpa I KOHTPOJIA Hapy»KHOIO JHaMeTpa.
[Mpenenbubie OTKIOHEHHE Baja: Omax=192 MM,

oTkiIoHeHHs pertanu: €5=0 MM, ei=-0,46.
dmin=191,54 mm. ITo CT COB 157-75 npuBeseM cXeMmy pPAacCIONOKEHHS IOJICH TOMYCKOB ISt

BajIoB AraMeTpoM 10 200 MM ¢ TOYHOCTBIO 110 12 kBanutery (pucynok 5.3). [To CT COB 157-75:
z=45 mxMm; y=0; H=20 mxMm; =15 Mxm. Onipenenum pazMepsl KamuOpoB 1o GopMynam:
P-TTPmin = dmax - Z —H1/2
P-HEmaX = dmin —H1/2

P-HPI/ISH = Dmax + y
pa3sMEpbl Ka.HI/I6pOB COOTBCTCTBCHHO MaKCHMaHBHBIﬁ,

rae  P-I1Pmax, P-IIPmin, P-1IPysu-
MHHHMMAJIbHBIN U U3HOIIEHHBIH,
P-TITPmin = 192-0,045-0,020/2=191,945 MM
P-HEmax = 191,54-0,020/2=191,53 mMm
P-TIP 5, = 192 MM
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Pucynoxk 5.6 Cxema mosniei JOIMyCKOB JI€Talli U TIIaJKHX KaTuOpoB i Baa &192h12.
[Tpunoxenne A
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IIpakTuyeckasi padora Ne 6.
CraTucruyeckasi 00padoTKa pe3yIbTaTOB KOHTPOJIbHBIX H3MepeHH

3aoanue. B pe3ynbpTare BBIOOPOYHOTO KOHTPOJIS MOTYICHA HEKOTOPAst BEIOOPKA 3HAYCHUIA
pasmepa neraneil B maprhh. OLCHHTE pEIPE3CHTATHBHOCTH BBHIGOPKH.  MCIONB3Ys 3aKOH
HOPMAaJbHOTO paCHpEeeNieHUs], OIICHUTE KOJMYECTBO OpaKOBAHHBIX JIETANICEH B MapTHH
00pabOTaHHBIX JICTAJICH.

IlocnedosamenvHocms 6blnonHeHUA PAdOOMbI.

1. Onpenenure Hamuyue “BBHIOPOCOB” B MPEACTABICHHOW BBIOOPKE M TPH HAIHMYUH
TAKOBBIX UCKIIIOYUTH UX U3 AAbHEHIINX pacueToB. [[Jst 3TOro 3amuimTe BCe 2IEMEHThI BHIOOPKU
B TMOpSAKE BO3pacTaHusi MX 3HaueHUU. OrmpenenanTe BEIMYUHY KPUTHUYECKOTO 3HAYEHUS IS
orpeJiesieHus BIOpoca 1o Gpopmyie:

_ XX

rlO -
X, =X ,

rne: X1, X2, Xn — 3HAUEHUS IEPBOTO, BTOPOTO U MOCIICIHETO JIEMEHTOB BBIOOPKH, PACTIOI0KECHHBIX
B TTOPSIJIKE BO3PACTAHUS 3HAYCHUH.

CpaBHUTE BEIUYUHY I1g C KpUTHYECKUM 3HadeHueM (Tabmuna 6.1). B ciywae, ecnu Iy
MEHBIIIC KPUTHICCKOTO 3HAUCHUS - X1 HE SIBJISICTCS BBHIOPOCOM, a €ClH g OOJbIIe KPUTHIECKOTO
3HAYCHUS - X1 SIBIIICTCSI BRIOPOCOM U €r0 HEOOXOAUMO UCKITFOUUTh M3 TAIIbHEHIIINX PacyeToB.

Tabnuma 6.1. Kputnueckue 3HaueHUs 115 Tabmuma 6.2 - [IponeHTHBIE TOYKH t-
ITPOBEPKH BEIOPOCOB (IKCTpEMaTbHOE 3HAYCHHC) pacnpenenenus CThIOJICHTA.

Yucno JloBepuTenbHas BEpOATHOCTh P Yucno | /loBepurenbHas
OIBITOB V OTIBITOB | BEPOSITHOCTH P

0.95 0.99 v 0.95 0.99

3 0.941 0.988 3 2.353 4,541
4 0.765 0.889 4 2.132 3.747
5 0.642 0.780 5 2.015 3.365
6 0.560 0.698 6 1.943 3.143
7 0.507 0.637 7 1.895 2.998
8 0.554 0.683 8 1.860 2.896

3anuiuuTe BCE AJIEMEHTHl BBIOOPKM B MOpsAAKe yObIBaHUS UX 3HaueHUd. Omnpenenurte
BEIMYMHY KPUTHYECKOT0 3HAYCHMS IS OIIpeIesieH s BbIOpoca o Gpopmyie:

X =X

r.=
10
Xn_xl1

r7ie: X1, X2, Xn — 3Ha4YEHUsI TIEPBOT0, BTOPOT'0 U MOCIEAHETO 3JIEMEHTOB BBIOOPKH, PACIIOI0KEHHBIX
B NIOpsi/IKe YObIBaHUS 3HAUECHUH.

CpaBHHTE BEMUYMHY F19 ¢ KPUTHYECKHM 3HadeHWeM (Tabmuma 6.1). B ciyuae, eciu g
MEHbIIIE KPUTHYECKOTO 3HAYEHHUS - X1 HE SABJISIETCS BBIOPOCOM, a €ciH g OOJIbIIe KPUTUYECKOTO
3HAYEHUS - X1 SBJISIETCS BHIOPOCOM U €r0 HEOOXOAUMO MCKITIOUYUTD U3 JAIbHEHIINX PacyeToB.

2. Ormpenenute MakCUMalbHOE M MHMHHUMAIBHOE 3HAu€HHE BBIOOPKH, MOJY, pa3Mmax
BBIOOPKU U cpeiHee apupMeTHIecKoe 3HaUeHuE.

OmnpenenuTe MUHHMAIbHOE W MaKCHMallbHOE 3HAueHHWE BBIOOpKH x(MIiN) u x(mMax).
Onpenenute MoAay BbIOOpKM — Haubosiee 4YAcTO BCTpEyalolleecs 3HAYeHHUE BBIOOPKH

X
(o6o3HauaeTcs < >). Ompenenure pazMax BEIOOPKH
R=x(max)-x(min).
Omnpenenure cpenHee apudmMeTnyeckoe 3HaUeHUE BBIOOPKHU 0 GopmyIie:

* Perpe3eHTaTUBHOCTh MOYKHO OIPENIEITUTh KaK CBOMCTBO BRIOOPOYHOW COBOKYITHOCTH
MPEJCTABIISITh MAPAMETPHI T€HEPATIHLHON COBOKYITHOCTH, 3HAYMMBbIE C TOUKH 3PEHHUS 3a/1a4
UCCJIEI0BAHUS
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X=—-> X

1 n

n s

re: Xj — 3HAUCHHUS SJICMEHTOB BHIOOPKH, N — KOJIMYECTBO 3JICMEHTOB B BHIOOPKE.
3. Onpenenute BEIOOPOUYHYIO JUCTIEPCHUIO TIO popmyrie:

1 2
D :—'Z(Xi -X),
n-1 143
r7Ie: Xj — 3HAUEHUS DJIEMEHTOB BBIOOPKHU, N — KOJMYECTBO 3JIEMEHTOB B BEIOOPKE.
4. Onpenenute 3HAYCHUS BEPXHEW W HIDKHEW TPAHUIl JTOBEPUTEIBLHOTO WHTEpBaja IS

3aJJaHHOW JIOBEPUTEIHHONW BEpOATHOCTH. llonb3ysich Tabnwiei 6.2, BBINUIIATE 3HAYCHUE
NPOIIEHTHBIX TOYeK t-pacrpenenenus Crerogaenta (t, = ). Onpenenure 3HaYCHUS BEpXHEH Ouyu

it © L TpaHMIl JOBEPUTEIILHOTO HHTEpBaANa 10 (opMysIam:
_ t-D _ t-D
@, =X+ ®, =X-2"

Jn Jn

H H
rae: X - cpennee apu)METUYECKOE 3HAYEHUE BHIOOPKH, ty - MPOLIEHTHBIE TOYKH t-pacrpeaeneHus
Creronenra, D — nqucnepcus, N — KOJIMYECTBO 3JIEMEHTOB BEIOOPKH.
5. IlpeoOpa3yiite pa3mep neTaau K HOPMUPOBAHHON BEMYHMHE TI0 (OPMYyIIaM:
X, — X; —
Ul — 1 /’l U2 = Z—ﬂ
H 0 i)

IIC: Xmax: Xmin — MAaKCUMaJIbHO€ M MHUHHMAJIBHOEC 3HAYCHHE pa3Mepa AeTalld (B COOTBCTCTBHUH C

JOIYCKOM), H . \raremaruueckoe oxunatue cygaiinoii Bemuamnbl, O - qucnepcus BHIGOPKH.

6. Mcnonp3ys Tabnuuneie 3HayeHus (Tabnuma 6.3), ompenenuTe IUIomans MoJ KPHUBOU
HOpPMAaJILHOTO pacHpeieieHus C y4yeToM TIpaHul] Jonmycka Ha pasMep. OLeHuTe KOJIMYECTBO
JeTajnei, MonaBIIKX B [OJIe JOMyCcKa Ha pa3Mep U He MOMAaBIIUX B HETO.

Tabnuna 6.3 - Jlons miuomanay moj CTaHAApTHOW HOpMaNbHOH (rayccoBoii) KpuBoii oT 0
JI0 COOTBETCTBYIOIIETO 3HAYCHHUS

Ul 0.00 || 0.01 || 0.02 || 0.03 || 0.04 || 0.05 || 0.06 || 0.07 || 0.08 || 0.09

0.0{/0.0000({0.0040((0.0080//0.0120{|0.01601/0.0199{0.0239[0.0279|/0.0319(/0.0359

0.1(/0.0398{0.0438/0.0478|/0.0517|0.055710.0596 |[0.0636 || 0.0675|/0.0714|/0.0753

0.2|/0.0793||0.0832{/0.0871{/0.0910(0.09480.0987|{0.1026 {{0.1064 || 0.1103||0.1141

0.3]/0.1179([0.1217|/0.1255(/0.1293||0.1331{/0.1368 || 0.1406 ||0.1443|/0.1480|0.1517

0.4]/0.1554(0.1591|(0.1628|/0.1664|/0.1700{/0.1736{{0.1772|[0.1808|/0.1844|0.1879

0.5((0.1915([0.1950[0.19851|0.2019|0.2054|/0.2088(|0.2123 ||0.2157 || 0.2190| 0.2224

0.6(0.2257|0.2291{/0.2324/0.2357|0.2389(0.2422|[0.2454 || 0.2486 || 0.2517|0.2549

0.7(/0.2580[0.2611|/0.2642|/0.2673||0.2704|0.2734{/0.2764 |[0.2794|/0.2823|0.2852

0.8(/0.2881{0.2910((0.2939(0.2967|0.2995/0.3023 || 0.3051 ||0.3078|/0.3106||0.3133

0.9(/0.3159|0.3186{|0.3212|0.3238||0.326410.3289{0.3315{0.33401|0.3365|0.3389

1.0]/0.341310.3438|0.3461 |{0.3485|0.3508|0.3531|0.3554 (|0.3577 || 0.3599 || 0.3621

1.1|{0.3643|/0.3665//0.3686{|0.3708(/0.3729{{0.3749|(0.3770(/0.3790{|0.38101,0.3830

1.2]/0.3849(10.3869|0.3888 [ 0.3907|0.3925||0.3944|10.3962 ||0.3980 || 0.3997|| 0.4015
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Uj 0.00 || 0.01 || 0.02 || 0.03 || 0.04 || 0.05 || 0.06 || 0.07 || 0.08 || 0.09

1.3|{0.4032|10.4049(/0.4066||0.4082(/0.4099((0.4115|(0.4131|/0.4147|0.4162|/0.4177

1.4]10.4192|10.4207(|0.4222|{0.4236 || 0.4251/0.4265|/0.4279/0.4292 || 0.4306 || 0.4319

1.5]/0.4332(/0.4345(|0.4357{0.4370|0.4382|0.4394|10.4406 || 0.4418 || 0.4429 || 0.4441

1.6|{0.4452|10.4463|/0.4474|0.4484/0.4495/0.4505(0.4515|10.4525|0.4535||0.4545

1.7|{0.4554|10.4564(/0.4573||0.4582/0.4591{|0.4599|/0.4608|/0.4616||0.4625| 0.4633

1.8]/0.4641/0.4649/0.4656 || 0.4664|0.4671|0.4678|/0.4686 || 0.4693 || 0.4699 || 0.4706

1.9]|0.4713/0.4719(/0.4726|{0.4732{/0.4738|0.4744]/0.4750/0.4756 ||0.4761 |/ 0.4767

2.0((0.4772||0.4778|/0.4783|/0.4788|0.4793|0.4798 | 0.4803|(0.4808|/0.4812|0.4817

2.1(/0.4821(0.4826|/0.4830(/0.4834|/0.4838/0.4842 (| 0.4846||0.4850(/0.4854|0.4857

2.2||0.4861|{0.4864|/0.4868|/0.4871|0.4875|/0.4878|/0.4881(|0.4884 || 0.48870.4890

2.3||0.4893|0.4896{|0.4898|0.4901|/0.490410.4906 |[0.4909{{0.4911|0.4913|0.4916

2.41/0.4918((0.4920|(0.4922|10.4925|0.4927/0.4929 | 0.4931|{0.4932|/0.4934|0.4936

2.5(/0.4938(0.4940((0.4941|/0.4943||0.4945/0.4946 || 0.4948 || 0.4949|10.4951|0.4952

2.6(/0.4953[0.4955(/0.4956{|0.4957(|0.4959|0.4960((0.4961 || 0.4962 || 0.4963 || 0.4964

2.7|/0.4965|[0.4966 || 0.4967|0.4968(|0.4969|0.4970((0.4971||0.4972|{0.4973|/0.4974

2.8(/0.4974/0.4975|/0.4976|/0.4977|0.4977|0.4978]0.4979|/0.4979|/0.4980(0.4981

2.9(/0.4981(0.4982|(0.4982|10.4983||0.4984 |/ 0.4984 || 0.4985 || 0.4985|/0.4986 || 0.4986

3.0(0.4987[0.4987(|0.4987|0.4988(|0.4988|0.4989|/0.4989(|0.4989 (| 0.4990| 0.4990

7. CnenaiiTe BBIBOJIBI:
® 0 pPEernpe3eHTaTUBHOCTH BHIOOPKH;
® 0 IpaHUIAX JIOBEPUTEITHHOTO HHTEpBAa;
® 0 HaJEKHOCTHU MPOLIECcCa U3TOTOBICHUS AETAIIH.
Ilpumep eévinonnenus padomaol
3aoanue: B pe3ynbTate BHIOOPOUYHOTO KOHTPOJIS MOTyYeHa HEKOTOpask BHIOOpKa 3HAUCHUIM
pa3mepa neraneit 10"°° 5 naprtuu: 10,29, 10,22, 10,19, 10,21, 10,17, 10,15, 10,02. CoBOKynHOCTH
W3MEPEHHBIX pa3MepoB JeTalie TOJYMHEHA HOPMallbHOMY pachupeneneHuto. OIeHUuTh
KOJIMYECTBO JeTajel, pakTHIecKuil pa3Mep KOTOPHIX TOMal B MoJie TOMycKa pa3mepa 10*°° mm B
BbIOOpKE U3 40 nmeTanei mpu JoBepUTENbHOM BepositHocTH P=0,95.
Pewenue:
1. Onpenenum Hanmuuue “BHIOPOCOB” B MPEICTABICHHOHN BbIOOpKE. [[s1 3TOrO 3amuiiem
BCE 2JIEMEHTHI BEIOOPKHU B MOPsAIKE Bo3pacTaHus ux 3Hadenuit: 10,02, 10,15, 10,17, 10,19, 10,21,
10,22, 10,29. OnpeenumM BeNWYHHY KPUTHIECKOTO 3HAYCHHS JUTSI OTIPEIEIICHUS BBIOpOCa:

= 10,15-10,02 _ 0,481
10,29-10,02
OnpenenuM KpUTHYECKOe 3HadeHWe 1o Tabmure 3.1: mus BBIOOPKHM M3 7 DIIEMEHTOB
Kputuueckoe 3HaueHue pasHo 0,507, cnepoBatenbHo, 3HaueHue 10,02 ¢ BepostHocThio P=0,95
BBIOpOCcOM He siBsiercs (T.k. 0,481<0,507).
3anuiem Bce dIIEMEHTHI BEHIOOPKH B TIOpsiaAKe yObBaHUS ux 3HaueHuit: 10,29, 10,22, 10,21,

10,19, 10,17, 10,15, 10,02. Onpenenum BEIUYUHY KPUTHUYECKOTO 3HAYECHUS IJIsI ONpEACICHUs
BbIOpOCa:
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r 10,29-10,22
©10,02-10,29
CrnenoBarensHo 3Hauenue 10,22 ¢ BepositHocThio P=0,95BBIOpOCcOM He siBisiercs. (T.K.
0,26<0,507).
Takum 006pa3oM, Bce 3JIEMEHThI BRIOOPKH PErPe3eHTATUBHEI.
2. Onpenenum makcumanbHoe (X(Max)=10,29) u munumaasaoe (X(Min)=10,02) 3naueHue

0,26

BBEIOOPKH, MOJa () (OTCyTCTBYET, TaK KaK HET MOBTOPSIONIUXCS 3HAYCHUM), pa3Max BBIOOPKHU
(R=10,29-10,02=0,27) u cpennee apupMeTHIECKOE 3HAUCHHE

X = % . (10, 29+10,22+10,19+10,21+10,17+10,15+10, 02) =10,178.
3. Onpenenum BEIOOPOYHYIO TUCTIEPCHUIO IO opMyIIe:

D= %1 [(10,29-10,178)? + (10, 22 —10,178)? + (10,19 -10,178)? + (10, 21— 10,178) +

+(10,17-10,178)* +(10,15-10,178)* + (10,02 —10,178)*] = 0,0069
4. Onpenenum, MoJyib3ysich Tabnuuei 3.2, 3HaueHUE MPOLEHTHBIX TOYEK t-pacHpeeeHHs
CrbrozieHTa 115 ToBepuTelibHOM BepositHocT P=0,95 (t, =1,895). Onpenenum 3HaueHus: BepXHEH

© ©, TpaHUIl JOBEPUTEILHOTO HHTEpBaa Mo Gopmyram:

1,895-0,0069 -10.183 O, :10’178_1,895-0,0069
7 7

5. IIpeobpazyem pa3mep AeTanu K HOpMUpoBaHHOM BenuunHe U.
U ~10.3-10.178 ~10.0-10.178

=147, U, =— """ 214
o J0.0069 !

1/0.0069

6. Ilomp3ysace Tabmumed 6.3, ompenenuM IUIOM@AAb IOJ KPUBOW IUIOTHOCTH
HOPMHPOBaHHOTO HOpManbHOTO pacnpenenenus. ns U;=1,47 nmons miomaand CoOCTaBiseT
0,4292, mma U,=-2,14 cocraBiaser 0,4838, Ttorma oOmias monsa miomanu cocrasutr 0,913 wiam
91,3%. CnenoBarenbHo. 0,913-40=36 peraneil momajalT B 3aJaHHOE IOJie JOIMYycKa MpHU
MUMEIOIINXCS TTapaMeTpax M YCIOBHAX peai3allii TEXHOJIOTUYECKOTO MPOIecca, CIeJ0BATENbHO,
TEXHOJIOTMYECKHUH MPOIIecC B IIEJIOM 00ecneyrBaeT TpeOyeMyIo TOUHOCTh 00pabOTKH JIeTaien.

H Y1 HIDKHEN

®, =10,178+ =10,173

135% 135%
25% 25%
= 2 -1 g

Pucynok 6.1 — JIonst TOMHBIX JeTaiell B TapTHH, COOTBETCTBYIOMIAS YCIOBHSIM PeaT3aliH
TEXHOJOTUYECKOr0 Iporecca

7. Ha ocHOBaHMY MPOBEICHHOM pabOTHI CIEIaeM CIIETYIOIINE BHIBOIBI:

¢ BriGopka siBnsieTcs: pernpe3eHTaTUBHOM.

e ['paHMIIBI TOBEPUTEIBHOTO HHTEpBaia A1l BepositHoctu P=0,95: 10,173...10,183.

o JIJIsi MMEIOIIMXCSl YCIOBUU TMPOU3BOJCTBA TEXHOJOTMYECKHI MPOIECC H3TOTOBJICHUS
JIeTaJIM HAJIeKHOCTh IIPOLIecCa MOKHO CUUTATh YIOBIETBOPUTEIBHOM.
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Bapuanr | Pasmep P
1 11799 11 11,05 | 11,03 | 11,025 | 11,035 | 11,01 | 11,04 | 0,99
2 8.0.35 7.9 7.7 7.7 7,89 7.9 7,85 7.8 0,95
3 32402 | 31,85 32 32,1 32,1 31,9 32 32,15 | 0,99
4 17794 1 17,02 | 17,06 | 17,08 | 17,11 | 171 | 1717 | 17,01 0,99
5 40024 | 39,8 | 39,86 | 399 | 39,79 | 39,87 | 39,81 | 39,92 | 0,95
6 11708 11 11,5 11,3 | 11,25 | 11,35 | 111 11,4 0,95
7 477%3 | 47,03 | 47,06 | 47,18 | 47,21 | 47,19 | 47,17 | 47,05 0,99
8 30024 | 29,8 | 29,86 | 299 | 29,79 | 29,87 | 29,81 | 29,92 | 0,99
9 2402 | 1,85 2 2,17 2,15 1,92 2 2,1 0,99
10 10%9° 10 10,5 10,3 | 10,25 | 10,35 | 10,1 10,4 0,95
11 4003 | 39,75 | 39,86 | 39,94 | 39,75 | 39,88 | 39,81 | 39,95 | 0,95
12 7404l 7,02 7,06 7,08 7,12 7.1 7,17 7,03 0,99
13 8.05 7.9 7.7 7.7 7,6 7.9 7,8 7.7 0,95
14 224021 | 21,85 22 22,1 22,1 219 | 22,05 | 22,15 | 0,99
15 6.04 6,9 6,7 6,7 6,85 6,9 6,85 6,8 0,95
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