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1. AHamu3 MCXOIHBIX JaHHBIX

1.1. AHa)IN3 TeXHUYECKUX TpeOOBaHMI

AHaau3 TOYHOCTH pazMepoB aeraiiv «Bamy mo IT9.

IT6: ©32k6(10002); B36k6(10002); D40K6(;0002); D45k6(i 0002
IT9: 12N9;10N9
OcranbHble pa3Mepsl BionHeHs! o 1 T11-1T14.

Ananus JOITYCKaA d)ODMBI W JOITYCKA B3aMMHOI'O PACIIOJIOKCHU .

Tounocms ghopmeoL.
Jlommyck mumiHApUIHOCTH TToBepXHOCTH P40k6 He 60mee 0,003 mm;

Tounocmov 83aumnoco PACNOJIOIHCERUAL.

/ 0006 | Ab } — JloIyck TOpLEBOTO OMEHUS IPABOT0 TOPLIA HUIHHIPUYECKUN

noBepxHocTH Bajma (P45k6 oTHOcHUTENBHOTO OOMIEH OcH  TOBEpXHOCTEH

P40k6 n P40k6 He 6oaee 0,006 MMm.

/ 0006 | Ab } — Jlomyck TOpIeBOro OMEHUS JICBOTO TOPIA LWJIMHIPUYECKUI

noBepxHocTH Basia P45k6 oTHOCHTENBHOTO 00MIEH ocu moBepxHOocTel P40k6 1

P40k6 ue 6onee 0,006 mMm.

/ 0071 A5 — Homyck panuaisHOro OMEHUs LIUIMHAPHYECKHNA TIOBEPXHOCTH

Baja P40k6 orHOCHTENBEHOTO 00IIICH ocH moBepxHOCTEH P40k6 M1 P40k6 He Oosiee

0,01 mm.

/ 703 | 45 | — Homyck panuaibHOro OMEHUs! LMIMHAPHUYECKHH TTOBEPXHOCTU

Basa P32k6 oTHOCHUTEIBLHOTO 00IICeH ocw moBepxHOcTel P40k6 m P40k6  He

6oxee 0,03 Mm.

/ 002 | 45 | — Homyck panuanbHOro OMEeHUs LUIMHAPHYECKHHA TOBEPXHOCTU

Basia P45k6 oTHOCHTENBHOTO 00IIEeH ocu moBepxHocTel P40k6 1 P40k6 HE Goltee

0,02 Mm.



— f,{?([:’]) Fl — I[OHYCK CUMMCTPUYHOCTH HIIMOHOYHOTI'O I1a3a HI/IJII/IH,HpI/I‘IGCKOﬁ

OBEpPXHOCTH P45k6 OTHOCUTEIBHO 001 OCH TTOBEpXHOCTH D45k6.

=| 79M) | 4| — HonycK CAMMETPHYHOCTH LIIOHOYHOIO Ma3a HUIMHIPUIECKOM

noBepxHocTH P32k6 oTHOCUTENBHO 00IIEH ocH MoBepxHOCTU P32k6.

Ananms MEPOXOBATOCTH MTOBCPXHOCTH.

Ra 3,2 — IllepoxoBaTocTh OOKOBBIX TOBEPXHOCTEH IIMOHOYHOTO Ta3a

Ra 0,8 — IllepoxoBaTocTh IIeeK Baia Q)45k6(18:8(1,§

1
Ra 0,4 — IllepoxoBatocTs meek Bana 40k6( 1o 0gs); MEPOXOBATOCTE

3aIlJICHUKOB BaJjia

Ra 0,2 — IllepoxoBaTocTh IIeEK Baia Q)36k6(18:8(1,§

OcTanpHBIC TOBEPXHOCTH BHITIOJHEHHI B ipenenax Ra 6,3-12,5

Ananus3 GU3HKO-MEXaHUYECKUX CBOMCTB.

TepmooOpaboTKa U AOTIOTHUTENbHBIE TPEOOBAHUS OTCYTCTBYIOT.
1.2.0nmcanne OCHOBHBIX U BCIIOMOTAaTEIbHBIX KOHCTPYKTOPCKUX 0a3

1. OcHOBHbIE KOHCTPYKTOpPCKHE ©0a3pl — 00m@as ochb IUIUHIPUIECKUX
noBepxHocTelt P40k6, nBOIHAS HAINIPABIISIONIAS CKpPhITas 0asa, JIMIIACT JeTanb 4
CTEeIeHe cBOOO/IbI; Topel] OepTa Baja — OomopHas 06a3a, TuiiaeT AeTaidb | cTeneHu

CBOOO/IEI.

2. BcniomorartenbHble KOHCTPYKTOPCKHE 0a3bl — OCh CUMMETPHUHU IIMOHOYHOTO
naza(B), onmopHas ckpeiTas 0a3a, qumaer 1 creneHd cBOOOIBI; OCh CHMMETPHHU
mmnonoyHoro nasa(l’), omopHasi ckpbiTast 6a3a, numaer 1 creneHu cBOOOJbI; OCh
IIWIHHIPHYECKON MOBEepXHOCTH ()36, MBOIHAs HANpaBISIONIAas CKpbITas 0asa,

JIMIIAET AeTaib 4 crereHe cBOOOIbI



2. OnpeneneHue TUIA IPOU3BOJICTBA

Ha IICPBOM ITAIIC IIPOCKTUPOBAHUA THUII IIPONU3BOACTBA OPUCHTHUPOBOYHO MOIKET

OBITh OIIpCACIICH B 3aBUCUMOCTH OT MACChI ACTAJIN U o0BeMa BBIITYCKa 110 Ta6JII/II_[e

Tabmuna 1 — ['omoBas mporpaMMa BBIITYCKa JeTaliel 10 TUIIaM IMPOU3BOICTBA

Tun ["ostoBoOI 00bEM BBITTyCKA JIeTalIeH OTHOTO
MIPOU3BOJICTBA HaNMEHOBAHUS, LT
Jlerxue, mo 20 xr Cpennue, Tsoxensie, 0ojiee
20...300 xr 300kr

Ennnnunoe o 100 Ho 10 1...5
MenkocepuiitHOe 101...500 11...200 6...100
CpennecepuiiHoe 501...5000 201...1000 101...300
Kpynuocepuiinoe | 50001...50000 1001...5000 301...1000

MaccoBoe Cspize 50000 Cspie 5000 Cspize 1000

Bb1OpaHHbIN TUIT TPOU3BOICTBA — CPEIHECEPUITHOE;
["'omoBoit 00beM BBITTyCKa JIETKUX JIeTalield 0AHOTO HauMeHoBaHusI — 2500 mmT.

Ha ocHoBe mpuHsTOrOo TOM0BOro 0ObeMa BbITycka N paCcuuThiBaeTcs 00BEM

MapTUH 110 caeAyromeh hopmye:

=2
Q

e

N — romoBoit 00eM BBITTYCKa,

a — 4HuCJI0 pa60‘—II/IX I[HGI\/JI, Ha KOTOPBIC HAJO UMCTD 3aI1aC I'OTOBBIX ,ueTaneﬁ Ha

(GyHKIMOHUPOBaHUE, & = 5 THEH;
T — yucno pabounx gHei B roay; T = 240 nueit

_2500-5 12500
"=To40 T 240 _O°MT




3. Bre16op MeTo1a TOTy4yeHUM 3arOTOBKU

HCO6XO,ZII/IMO IMPOBCCTHU AHAJIM3 ABYX PA3JIMYHBIX MCTOJOB ITOJIYUYCHHA 3arOTOBKHU

JUIs ieTaiu «Bam»y: cOpTOBOM MPOKAT WK IITAMITOBKA.

J1J1s K@K 10T 0 TUTIA 3aTOTOBKU MPOBOJUTCS pacyeT ABYX apaMeTpoB: KOAPPHUITUESHT

HCIIOJIB30BAHMA MATCpUaJId, BEJIMIHNHY 3aTpaT Ha YCPHOBOM J3TalIC O6pa6OTKI/I.

Macca neranu g, = 2 KI'

1) CoptoBoii mpokaT

Pucynok 1 — 3aroroBka Bana

Koaghguyuenm ucnonvzosanus mamepuna onpenensercs no dhopmyiie:

Paccunraem 00bEM 3arOTOBKH:
V=mn-r?-h=3,14-25%-183 = 359137,5 mm> = 0,0003591375 m?

Paccuntaem oOmmii pacxoj marepuana I M3TOTOBJICHHUS JI€Tajd, TaK Kak

matepuan ctanb 40X TOCT 4543-71, o p = 7858 kr/m>
gy =p -V =7858 -0,0003591375 = 2,8 kr

CnenmoBarteibpHO,



K, —2 =0,7
I/ICH.M_2’8_ )

Benuyuna 3ampam na uepnosom smane oopabomxu.:

Cy
Cym = gullm — gollp + C3yT(1 + m)

I'me C3y— cpenuss yacoBasi 3apaOOTHas IJIaTa OCHOBHBIX pabouux mo Tapudy,

py6/uen.u.; Czy = 0,55py6/yes. u.
I, — uena 1 xr orxo0B, pyo0.; Ly = 0,15 py6.

LIy, — oriToBas 11eHa HAa MaTepual B 3aBUCUMOCTH OT METO/Ia MOIYYEHUsI 3arOTOBKH,
py6.; Ly = 0,0298 py6/kr

Jo — Macca 0TX0JI0B MaTepuana, kr; go = 0,8 Kr
T — Bpemst 4epHOBOI 00pPabOTKHU 3ar0TOBKH, U;
T =0,00017-D-L
T, =0,00017-45-36 = 0,28 muH
T, =0,00017 - 50 - 55 = 0,47 muH
T; =0,00017 - 45-36 = 0,28 MmuH
T, =0,00017-41-20 = 0,14mMuH

T = 0,00017 - 37 - 36 = 0,23 Mun
Z T =028+047 +028 + 014 + 023 = 1.4 Mun

Cy — uexoBble HakIaaHbIe pacxoabl. Cy = 60%

60
Cy = 2,8-0,0298 — 0,8 0,15 + 0,55 - 1,4 (1 + ﬁ) = 2 py6



2) IlltammoBka
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Pucynok 2 — 3aroToBka Baja

Kosghgpuyuenm ucnonvzosanus mamepuna onpenensercs mo dhopmyiie:

an

KI/ICI‘[.M -

9u
Paccunrtaem 00b€M 3aroTOBKH:
V=mn-r’h=287616 Mmm® = 0,000287616 M3

Paccuntaem oOmmii pacxoj marepuana Jjisi M3TOTOBJICHHUS J€Tajid, TaK Kak

matepuan cranb 40X TOCT 4543-71, o p = 7858 kr/m>
gy =p- -V =7858 -0,000287616 = 2,26 kr

CraenoBaTteibHO,

2
Kyenm = 596 = 0,885

Benuuuna 3ampam na uepnosom smane oopabomku:

Cy
Cy = — T(1+—
M = gulm — golo + C3yT(1 + 100

8



I'ne C3y — cpenHsisi yacoBasi 3apa0OTHas MJiIaTa OCHOBHBIX padouux mo tapudy,

py6/dyen.u.; Czy = 0,55py6/4en. y;
I, — mena 1 xr orxom0B, pyo.; L], = 0,4 pyo.

[y — onrToBast 1IeHa Ha MaTeprall B 3aBUCUMOCTH OT METO/Ia TIOJTy9YCHHSI 3aTOTOBKH,
py6.; Uy = 0,0298 py®.

Jo — Macca 0TX0JI0B MaTepuana, Kr; go = 0,26Kr
T — Bpemst 4epHOBOM 00pabOTKH 3arOTOBKH, Y;
T =0,00017-D-L
T, =0,00017-45-36 = 0,28 MmuH
T, =0,00017 -50-55 = 0,47 MmuH
T; =0,00017 -45-36 = 0,28 muH
T, = 0,00017-41-20 = 0,14MuH

T; = 0,00017-37-36 = 0,23 MmuH

Z T=028+047+0,28+0,14 + 0,23 = 1,4 Mun

Cy — uexoBble HaKkJaaHbIe pacxoabl. Cy = 60%

60
Cy =2,26-0,0298—-0,26-0,4+0,55-1,4 (1 + m) = 1,2 py6

L[eHa IITAMIIOBAHHOM 3aroTOBKH1 CYHICCTBCHHA HMXKE, CJICOOBATCIBHO,

ueﬂec006pa3Hee HCII0JIb30BATh UMCHHO IITAMIIOBAHHYIO 3arOTOBKY.



4. TlpoekTrpoBaHre MapIIPyTOB U3TOTOBJIEHUS OT/IEIbHBIX TOBEPXHOCTEN
Heobxoaumo omucarh TEXHOJOTUYECKHE MapUIpyThl OOpabOTKH JUIsl KaKIOM

MTOBEPXHOCTH.

Ha riepBoM STare HeoOXOAMMO MPOHYMEPOBATH KAXKIYIO TIOBEPXHOCTD.
@{. O%) 7 Q? ' 7 % 6) 4
O am— D
| [
g ¢ o @
®

Pucynok 3 — Cxema aetanu «Bam» ¢ 0603HaueHEM HyMepaluu

Tabnuua 2 — TexHonorndyeckuit MapuIpyT oOpabOTKU OTJENBHBIX TOBEPXHOCTEN

Howmep moBepxHocTu | DTamnsl 00paboTKu TodHOCTH [IIepoxoBaTocTh
3 YepHOBOE TOUCHNUE IT12 Ra 12,5
UepHoBOE TOUCHHUE IT12 Ra 12,5
[Tomy4yucroBoe IT10 Ra 6,3
TOYCHHE
YucToBoe TOUEHHIE IT8 Ra 3,2
9 [IpeaBapuTenbHOE IT7 Ra 1,6
nuidoBaHue
UucrtoBoe IT6 Ra 0,8
nudoBaHue
UYepHoBoe TOUEHHE IT12 Ra 12,5
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[TomyuucroBoe IT10 Ra 6,3
TOYEHUE
UYucroBoe ToueHUE IT8 Ra 3,2
7,12 [IpeaBapurenbHOE IT7 Ra 1,6
nutdoBaHKe
UYucrtoBoe IT6 Ra 0,4
nuuoBaHUE
YepHOBOE TOUECHUE
IT12 Ra 12,5
ITomyuucroBoe IT10 Ra 6,3
TOYEHUE
YuctoBoe TOUEHHE IT8 Ra 3,2
S) IIpenBaputenbHOE IT7 Ra 1,6
nuidoBaHue
YucroBoe IT6 Ra 0,8
nudoBaHue
[TonupoBanue T4 Ra 0,2
YepHoBoe IT12 Ra 12,5
dbpe3epoBanue
[TonyuucroBoe IT10 Ra 3,2
1,14 bpesepoBanue
YepHoBoe IT9 Ra 1,6
nuidoBaHue
UepHOBOE TOUEHHE IT12 Ra 12,5
2,4.6,13 [TonyuucroBoe IT10 Ra 6,3
TOYEHHE

11




UYucroBoe ToueHUE IT8 Ra 3,2
8,15 [ToxyuucroBoe IT8 Ra3,2
TOUYEHHE
YepHoBOE TOUCHHUE
IT12 Ra 12,5
10,11,17,18 [TomyuucroBoe IT10 Ra 6,3
TOYCHHUE
YucToBOE TOUEHHE IT8 Ra 3,2
[IpeaBapurenbHOE IT7 Ra 0,4
nudoBaHue
16,19 YepHoBOE IT12 Ra 12,5
dbpeszepoBaHue
ITomyuucroBoe IT10 Ra 6,3
dbpeszepoBanue

5. OnpeneneHne KOMILUIEKTOB TEXHOJIOTMYECKHUX 0a3

015 dpezepHO-IIEHTPOBAS:

e Och NUTUHAPUYECKHUX TTOBEpXHOCTEN 3,12— ABOiTHAs HampaBIISIOIIAs
CKphITast 0aza, muiiaeT 4 cTeneHeld CBOOO/IbI.

e Topusl 10 — onopHas siBHast 0a3a, JMIlae OJHON CTENEHU CBOOO/IBI.

020 Toxkapuas (yepHOBasi):

e (Omas och EHTPOBBIX 0TBepcTUid 20,21 — nBOHAs HANPaBJIAIONIAS
CKphbITast 0a3a, muuaet 4 cTeneHerd cBOOOIbI.
e ®acka 13 nentpoBoro orBepcTHsi 21 — TeXHOJIOrHYECKas ONMOpHAs sSIBHAA

0asa, JIMIIaeT OeTallb | cTerneHu CBOOOIbI.

12




025 Toxkapuas (uepHOBasi):

e (OO6mas och HeHTpOoBbIX oTBepcTHil 20,21 — nBOITHAs HampaBsIOIIas
CKphITast 0a3a, muuiaeT 4 cteneHei cBOOOIbI.
e ®acka 13 nentpoBoro orBepcths 21 — TeXHOJIOrHYecKas OMoOpHas siBHAA

0aza, JIMIIaeT JIeTallb 1 cTereHn CBOOOIEI.

030 TokapHas (uepHOBasi):

e (Omas och EHTPOBBIX 0TBepcTUid 20,21 — nBOMHAs HAIIpaBIIAIOIIAS
CKphITast 0aza, mumiaet 4 cTeneHel cBOOO/IbI.
e ®acka 13 neHTpoBoro orBepcTusi 21 — TexHoNOrnyeckasi OnopHasi siBHas

0aza, JIMIIAeT JIeTallb 1 cTereHn CBOOOIEI.

035 TokapHas (uepHOBas):

e OOmas och EHTPOBBIX oTBepcTHit 20,21 — ABOIHAS HaNpaBJISIONIAs
CKphITast 0aza, muiiaeT 4 cTeneHel CBOOO/IbI.
e @acka 13 neHTpoBoro orBepcTus 21 — TeXHOJIOrHYecKas OnopHas sBHas

0aza, JIMIIAET JIeTallb 1 CTEIeHn CBOOOIHI.

040 ToxapHas (IIOJIYUYUCTOBAA):

e OOmias och EHTPOBBIX 0TBepcTHit 20,21 — ABOIHAS HaNpaBJISIOIIAs
CKpbITas 0asa, IuiaeTr 4 cTerneHe cBoOO/IbI.
e ®acka 13 nentpoBoro orBepctus 21 — TeXHOJIOrHYECKas ONOpHAs SIBHAS

0a3a, TuIIaeT getaidb 1 CTENneHH CBOOOIbI.

045 ToxapHag (DOJYUYHUCTOBASA):

e (OO0mias och MEHTPOBBIX OTBepcTHit 20,21 — ABOIHAS HATPABJISIOIIAS
CKphITast 0a3a, muuaet 4 cTeneHeld CBOOO/IbI.
e @acka 13 nentpoBoro orBepctus 21 — TeXHOJIOrMYECKas OMOpHAs sSIBHAA

0asa, JIMIIaeT AeTalb | cTerneHu CBOOOIbI.

13



050 ToxkapHag (DOJYUYHUCTOBASA):

e (OO6mas och HeHTpOoBbIX oTBepcTHil 20,21 — nBOITHAs HampaBsIOIIas
CKphITast 0a3a, muiiaeT 4 cTeneHeld CBOOO/IbI.
e ®acka 13 nentpoBoro orBepcths 21 — TeXHOJIOrHYecKas OMoOpHas siBHAA

0aza, JIMIIaeT JIeTallb 1 CTEIIeHn CBOOOIHI.

055 Toxkapnas (yncroBas):

e (Omas och EHTPOBBIX OTBepcTUid 20,21 — nBOMHAs HAIIPaBIIAIOIIAS
CKphITast 0aza, muiiaet 4 cTerneHel cCBOOO/IbI.
e ®acka 13 neHTpoBoro orBepctusi 21 — TexHoNOrnyeckasi OnopHast siBHast

0aza, JIMIIAeT JIeTallb 1 cTereHn CBOOOIEI.

060 ToxkapHas (uncrtoBas):

e (OOmas och EHTPOBBIX OTBepcTHil 20,21 — ABOIHAS HampaBJIsIONIas
CKphITast 0aza, muiiaeT 4 cTeneHel CBOOO/IbI.
e @acka 13 nentpoBoro orBepctus 21 — TEXHOJIOrHYECKas OMOpPHAs SIBHAA

0aza, JIMIIAET JIeTallb 1 cTereHn CBOOOIBI.

055 HlnoHouHo-bpe3epHad:

e OCh UMIMHIPUYECKHUX MOBEPXHOCTEN 12,7— nBOiTHAs HAMpaBIISIOMIAS

CKphbITast 0a3a, muuaet 4 cTeneHeld CBOOOIbI.

065 KpyrnouummdoBaipHasg (OpeaBapuTeabHas):

e (OO0mias och MEHTPOBBIX OTBepcTHiA 20,21 — ABOIHAS HATPABJISIOIIAS
CKphITast 0aza, muiiaeT 4 cTeneHeld CBOOO/IbI.
e ®dacka 13 nenTpoBoro orBepcTus 21 — TexHoNornyeckasi OnopHasi siBHast

0aza, JIMIIAET IeTallb 1 cTereHn CBOOOIBI.

070 KpyrnouumndoBainpHasg (OpeaBapuTeabHas):

14



OO61as och HeHTpoBbIX oTBepcTHil 20,21 — nBOITHAs HampaBiIsIOIIas
CKphITast 0a3a, mumiaeT 4 cTeneHeld CBOOO/IbI.
dacka 13 neHTpoBOro oTBepcTHs 21 — TEXHOJIOrUYECKasi OOpHas sIBHAS

0aza, JIMIIaeT JIeTallb 1 cTereHn CBOOOIHI.

075 KpyrnouutndoBaiibHast (YMUCTOBAs):

OO6m1ast ock 1IeHTPOBBIX oTBepcTHil 20,21 — ABOMHAS HampaBAtOIIas
CKphITas 0asa, IuiaeTr 4 cTereHe CBOOO/IbI.
dacka 13 ueHTpoBOro 0TBEPCTUA 21 — TEXHONIOTrHYECKask ONOPHAas sIBHAS

0aza, JIMIIaeT JIeTallb 1 cTereHn CBOOOIEI.

080 KpyrnouummdoBanpHad (4MCTOBASA):

O6mmast ock 1eHTPOBBIX oTBepcTUid 20,21 — nBOIHASI HAMPABIISAIOIIAS
CKpbITas 0asa, 1uiaet 4 cTerneHe cBoOO/IbI.
®dacka 13 nueHTpoBOro oTBEpCTUs 21 — TEXHOJIOTrHYECKast ONOPHAs ABHAS

0aza, JIMIIAET JIeTallb 1 cTereHn CBOOOIEI.

085 KpyrinouundoBaibHas (IIOJIUPOBAHUE):

e OO0mias och EHTPOBBIX 0TBepcTHit 20,21 — ABOITHAS HaNpaBJISIOIIAs

CKpbITas 0asa, uiaet 4 cTerneHe cBoOO/IbI.
®dacka 13 neHTpoBOro oTBepcTs 21 — TEXHOJIOrHuYeCKasi ONOpHas sIBHAsS

0a3a, TuIIaeT getaidb 1 CTEreH:u CBOOOIbI.

6. IlpoexTupoBaHUE TEXHOIOTMYECKOTO MapIIpyTa 00padOTKU AeTaIN
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Howmep Ha3Banue onepauuu Copeprxanue onepanuu Ocku3
onepanuu (TEXHOJIOTUYECKHUE MEPEXO0/Ibl)
005 3aroToBUTENbHAS [[ITammoBKa 3aroTOBKH Ha 7
npecce p— N
T T T
] X &L W
I I [N g ¥ S
[ T N O
% 3%
i
010 Tepmuueckas VYayumenue
Hopwmanu3zanus
015 ®pe3epHo- ®pezepoBath Topukl 1,14
IIEHTPOBAJIbHAS CBepauTh IIEHTPOBBIE OTBEPCTHS @ b
20,21 @
i f}"
7
178

16




020 Tokaphnas TouuTh MOBEPXHOCTH:
(uepHOBas) [umuaapuyeckue:2,4,6 3 ? @
213 SR sA1
2457
4 QHEKEI
025 TokapHas TounTh MOBEPXHOCTH: /
(uepHOBAs) [umuaapuaeckue:7,5,3 _ @
Topuessie: 17,18 T @ @ @
5 % 3 3|8 LIRS
@ .
58
92

17




030 Tokapnas TouuTh NOBEPXHOCTH: @
(uepHOBas) Topuessie:10,11 -
S 3
97
» 9%
035 ToxkapHas To4nTh MTOBEPXHOCTH:
(uepHOBas) Topuessie: 9,12,13 @P

e

778

18




040 Tokaphnas TouuTh NOBEPXHOCTH:
(momyuncroBas) Humunapuueckue:2,4,6,18
[IporaunBanue KaHaBOK: 8 _ %D
Topuessie: 17 Ji @ @ oL
/_—;?' ras
N S R E SR l7aras
245 ﬂ \?‘
4 gary 7 P Sg‘w
@
uz
78
045 ToxkapHas To4nTh MTOBEPXHOCTH: 1
(momyurcToBas) Topuessie: 10,11,12,13 i —@@ -

[IpoTaunBanue KaHaBoOK: 15

&0

75

EE]

92

19




050 Tokaphnas TouuTh NOBEPXHOCTH: )
(mosryurcToBas) [Mumuaapuyeckue: 5,7,9 1 @ @
% $ 3 by #i
38
58
97
778
055 Toxkaphas TouuTh MOBEPXHOCTH: 6
(ancToBast) [Munuaapudeckue:S,7 1 @
Topuessie:17,18
Tounts dacku: 2,4,6 @ T3 )
% S e S 23
’ B! S (e
® |
245° 3
§ qarky @ 4
58
92

h2

78

20




060 Tokaphnas TouuTh NOBEPXHOCTH: @
(uncToBas) Hunuaapuyeckue:9,12 . @
Topuessie:11,10 @\‘@
Touuts dpacku: 13 —
;':3 ] =]
S ]
-2 S 2
rE E <
-8
2457
4 gacky 9
#2
178
065 Imono4yHO- ®dpe3epoBaTh MITTOHOYHBIE Ma3bI " 4
dbpesepHas 16,19 — -
o~
i 7
.1 K; ) (Z‘g Fliman N /Faz2
Y ;7! % q 2
e (j) = 2505 & Ia S Faad
s =
45HIS 25 @ Q‘j
__I 92 -
®
q—l n,@ s N ]
B2 - ﬁ =
8 - g
070 Tepmuueckas 3akaika

21




075

Kpyrnonumdosanb
Hast
(npenBapuTenbHas)

[nudoBaTh MOBEPXHOCTH:
Hunmuaapuyeckue:S,7
Topuessie:17,18

C2[ Ol 5 FsicH
S
@ 5
(18) p
\}:_fﬁaﬂ.d g7
b2
178

22




080 Kpyrnonumudosans | [HlnndoBaTs mOBEpXHOCTH:
Has Humuuapuyeckue:9,12

(mpenBaputenbHasi) | Topuessie:10,11

SINCEED =D 3

v
s

ol 2
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085 Kpyrnonumdosans | lllnudoBaTs moBepXHOCTH: Y oa
Has (YUCTOBAs) Hunmuaapuyeckue:S,7 — g I
| aor | a6 |
Rollé
. )
# C ) 3 S R—
H
@ s
8
97
178

24




090 Kpyrnonumudosans | [HlnndoBaTs mOBEpXHOCTH: -
Has (YUCTOBAs) Hunuaapuyeckue:9,12 9 gﬁj
| aor | 4s | @
T | STal N/ F08
o = — |
®Z =D (we
+
0, i

@

Lz

) 178

25




095 Kpyrnonumudosans | [TomupoBaTs MOBEPXHOCTH 5 .

Hast (TOJUPOBAHME) T noApobaTe

Rall?
ser (1] D -
@6 5
58
0100 CrnecapHas [TpuTynuTh OCTpBIE KPOMKH
CHsTh 3ayCEHIIBI

0105 MoecuHas [TpompIBKa aeTaneit
0110 Cymka [Ipocyuika geranei

26




0105

Kontpons

Kontpons neranu Ha

COOTBCTCTBUEC TCXHUYCCKHUM

TpeOOBAHHSIM

]
&
b

-r

27




7. IlpoexTrpoBaHUE TEXHOJIOTHYECKOTO MapIIpyTa 00padOTKU JeTalIn

Tabnuma 4 — CpeacTBa TEXHOJIOTHYECKOTO OCHAIIEHHUS

Howmep u Ha3Banue TexHonornueckoe YcraHoBOYHOE Pexymmui KonTponpsHo-
omepaiuu o0opyaoBaHue MIPUCTIOCOOJICHHE UHCTPYMEHT MU3MEPUTEIbHBIN
UHCTPYMEHT
015 ®pe3epHoOueHTpoBaIbHbIN | TUCKH C 1. ®pesa HITaHTeHITUPKY b
®dpes3epHO- 1IeHTpoBast | ctaHok MP71 MPU3MATHICCKIMHU TOpIIeBas [II1-2-300-0,05 TOCT
ryokamu u 2. Cgepia 166-89, kanuOpsI-
CaMOLICHTPUPYIOIIUMCS [IECHTPOBOYHBIE | CKOOBI
MEXaHU3MOM
020,025,030,035 VYHuBepcanbHblil TOkapHO- | [TaTpoH nmoBoakoBbIM, | Pe3en npoxoaHoi HITaHTeHIUPKY b
TokapHO-BHHTOpE3HAsI | BAHTOPE3HBIN CTAHOK Bpamatomuiics 3agauii | ynopasid mo 'OCT | III1-2-300-0,05 TOCT
(uepHOBas) 16K20 LEHTp, JIIOHET 23075-78 u3 166-89, xanuopsI-
HETIOIBUKHBIN matepuana T14K8 CKOOBI
040,045,050 VYHuBepcaabHbIi TokapHO- | [TaTpoH MOBOAKOBBIH, 1. Pezen [ TaHreHIUPKY b
ToxapHO-BUHTOpE3HAsI | BAHTOPE3HBIN CTAaHOK BpAIAIONTUICS 33 THAN IPOXOJTHOM [II1-2-300-0,05 TOCT

(mostyuucToBas)

16K20

YIOPHBIH 110

28




LIEHTp, JTIOHET

HETIOABVKHBIN

I'OCT 23075-
78 u3

marepuana

T14K8

. Pesen

KaHaBOYHBIHN

T15K6

166-89, xkanuOpbI-

CKOOBI

055,060

TokapHO-BHUHTOpE3HAs

YHuBEpCaIbHBIA TOKAPHO-

BUHTOPE3HBIN CTAaHOK

[TaTpoH OBOJAKOBBINH,

BPALIAIOIIMICS 3aJHUI

. Pesen

IIPOXOJHOMN

[lITaHreHUPKY b

[111-2-300-0,05 T'OCT

(uucroBas) 16K20 LEHTp, JIFOHET YIOPHBI 110 166-89, kanuOpsI-
HENOABUKHBIN I'OCT 23075- | ckoObI
78 u3
MaTepuaa
T14K8
065 KoHnconbsHO-(ppe3epHbIit Tucku ¢ . CBepno [IITaHTeHIUPKY b,
[IInmonouHo-hpe3epHast | BEpTUKAIBHBIN OOIIETO MPU3MATHYECKUM CIUpaJIbHOE IITAaHTeHT Ty OUHOMETD,
Ha3Ha4yeHus cTaHok 6P12 | ocHoBaHueM, @10 KaJOp-mpoOKa
IPYKUMHBIC
CTpYOLIMHBI

29




2. ®Opesa

HITTOHOYHAs
®10 P6MS5S
3. dpesa
HITTOHOYHAs
@14 P6MS
075,080 Cranok [Tatpon nmoBoakoBeiil, | lllnudoBanbubIit 1. Ckoba
KpyrnonumdosaneHas | Kpyriouu@oBaibHbINA BPAILIAIOIIMICS 3alHUN | KpyT pblYaXkHas TUIIA
(npenBapuTenbHas) 3IM151 LIEHTp, JIOHET CP o I'OCT
HENOIBUKHBIN 11098-75 ¢
LIEHOU JIEJICHUS
0,001 mm
. KanmuGpwi-
CKOOBI

. buenunemep c

U3MEPUTEIbHON
rosioBkor MUI -

1, BIT 250
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085,090 Cranok [latpon noBoakoBsii, | LlnudoBanbHbIi 1. Ckoba
KpyrnonudosaneHas | kpyrionuid@oBalbHbIN BpaIIaOUIUiics 3aJHUN | KpYyT phIUaKHAS TUTIA
(urcToBas) 3M151 LIEHTp, JTIOHET CP o I'OCT
HENOIBUKHBIN 11098-75 ¢
[IEHOU JeJIeHUA
0,001 mm
. KanmuOpwi-
CKOOBI
. buenmewmep c
U3MEPUTEIBHON
rosioskoit MUT -
1, BIT 250
095 Cranok [Tatpon nmoBoakoBeii, | lllnudoBanbhbIit . Cxoba
KpyrnonumdosaneHas | Kpyrouu@oBaibHbINA BPALAIOIIMICS 3alHUN | KpyT pblYakHasi TUIIA
(momupoBaHUe) 3IMI151 LEHTp, JIFOHET CP o I'OCT
HETOABMKHBII 11098-75 ¢

LIEHOM JeJICHUS

0,001 Mmm
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2. Kanubpsi-
CKOOBI

3. buenuemep c
A3MEPUTEIIBLHOU
roinoBkon MUT -

1, BIT 250

32




8. Pacuer pexxuMoOB pe3aHus

ToxapuHas (uepnoBas) onepauus 015,020,025

Ha3nauenue pexuma pe3aHuss HAUMHAETCS C ONPEEIICHHS Iy OUHBI
pe3aHus.
Taxk xak B nuana3zone quameTpoB oT 20 10 40 MM MakcUManbHas TIIyOUHA pe3aHus
HE MOXET OBbITh 00Jiee 5 MM, CIIEZIOBATEIBHO, ChbEM IIPUITYCKA OCYLIECTBIIAETCS 32

2 mpoxoja ¢ riayouHo pe3anus 4,25

Hcxons u3 rmyOuHbI pe3aHus BbIOMpaeTcs nojava. boapmuM riryon Ham
pe3aHusl COOTBETCTBYET MEHbBIIIAs 10/1aya, BbIOpaHHas TiyOrHa pe3aHus OJu3Ka K
MaKCHMaJIbHOW, IOATOMY BbIOEpEM 3HAUECHUE MO1auM ONMKE K Hayally JuanazoHa

$=0,35 mm/00.

CkopocTh pe3anus orpezenseM no popmyie:

Cy

V=Tm.tx.SyIKV'

rae, Cy, X, y, m — k03 PUIIMEHTHI U TTOKA3aTeNn CTEIIEHHU MPU COOTBETCTBYIOIIUX
rapameTpax pe3aHusi;

T— neproa CTOMKOCTA HHCTPYMEHTA, MUH. ;

t— TiIyOuHa pe3aHus, MM.;

S— nojava, MM/00;

Ky— o01uii monpaBoyYHbIN K03PGULIKUEHT, TPEACTABISIONINI cO00i

MPOU3BEIEHUE OTIEIBHBIX KO (PUIIMEHTOB, KaXKIbIH U3 KOTOPBIX OTpaKaeT
BJIMSTHUE ONPEJICIICHHOTO (paKTopa Ha CKOPOCTh Pe3aHusl.

7=60 MuH ;
Cy = 350 ko> duImeHTsI, 3aBUCAIITUN OT YCIOBHH 00paOOTKH;

nokasarenu crenenu: X = 0,15; y = 0,35; m = 0,2;



I[JISI peE3LOB C IUIACTUHOU U3 TBEPAOIro CIljiaBa Kv PaBHO:

Ky = Kuv Ky Kyys

I'ne K,y — K0d(bUUUEHT, yUUTHIBAIONIMK BIMAHUE MaTEpUasa 3ar0TOBKU Ha

CKOpPOCTD PC3aHUA,

K, —xo3unment, xapakTepu3yomui TpyIiny cTaiu no o0padaTekiBaeMOCTH (IS

cramu 40X K, =0,95);

n‘U

— IOKa3aTeJib CTelleHH, AJI1 00paboTKH pe3roM n¥ = 1;
o —IIpenes MpoYyHOCTH 00pabdaTeiBaeMoro Matepuaia, og = 610;
K,y = 0,8 —x03ddunirenT, yauThIBalOIIUA BIUSIHUE COCTOSTHUS TOBEPXHOCTHU
3aroTOBKU Ha CKOPOCTh PE3aHMUS;
K,y = 0,65 —xoadunrieHT, yIuTHIBAIOIINI BIUSIHUE HHCTPYMEHTAIBLHOTO
MaTepuaya Ha CKOPOCTh pe3aHHusl.
K, =1,77-0,8-0,65 = 0,92
CKopoCTh pe3aHus:

V= 340-0.607 165 M
T 6002 . 1,4012 . () 50,45 - MUWH

Pexxumebl pe3aHuA Ha OCTAJIBHBIX TCXHOJOTHUYCCKHUX IICPCXOaaX onepaum"l

Ha3HAYUM I10 HOpMAaTUBaM U CBEJEM B TaOJUILy 5.
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Tabmuma 5 — Pexxumbl pezanust

Howmep

OIICpannunu

Pexymunit MHCTpYMEHT

(MapKHUpOBKa)

CxopocTb

PEC3aHuA

['myOGuna

PEC3aHuA

Ilomauga

015

1. ®pe3sa TopueBas
2. Csepna

HCHTPOBOYHLIC

111

2

0,2

020,025,030,035

Pesen MPOXOJHOMN

yrnopusiii 1o  ['OCT
23075-78 w3 marepuaina

T14K8

165

4,25

0,35

040,045,050

1. Pesen npoxoHoi
YIIOPHBIH 110
I'OCT 23075-78
U3 MaTepuana
T14K8

2. Pesern moapesHoit
'OCT 18880-73
U3 MaTepuaia

TI5K10

167

0,63

055,060

1. Pesen npoxoaHoi
YIIOPHBIH 10
I'OCT 23075-78
13 MaTepuaia
T14K8

2. Pesern noapesHoit
I'OCT 18880-73
13 MaTepuaia

T15K10

163

0,5
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3. Pesen
KaHaBOYHbIN
T15K6

065 1. Csepio 1200 0,3 0,12

criupasibHoe @10

2. ®pe3a MIMOHOYHAS

@10 P6MS5
3. dpesa mmoHOYHAs
@14 P6MS5
075,080 [IImudoBanbHbIN KpyT 35 0,01 0,07
085,090 [InudoBanbHbI KPyT 30 0,01 0,07
095 [ImudoBanbHbII KPyT 35 0,005 0,04

9. TexHuueckoe HOPMHUPOBAHHUE

TexHndyeckue HOPMBI BPEMEHM B  YCIOBUSAX CEPUUHOTO MPOU3BOJACTBA
YCTAHABIIMBAIOT PACYETHO-AHATUTUYECKAM METOIOM.
[ITy4HO — KaTbKYISIIMOHHOE BpEMSI pacCUUTHIBAeTCs Mo (hopmyie

I3

T = To + Ty + Trex + Topr + Torn + 7r

I'me Ty— ocHoBHOE Bpems, (dopmyla s pacuera JaHHOTO MapameTrpa
MPEICTABICHA HUXKE:
U+ L+ y

7 n-S '
T, — BCcnomoraTenpHOE BpeMs;
T ex — BpEMs HAa TEXHUUYECKOE 00CITy)KHBAHUE;
T opr — BpPEMs Ha OPTaHU3AUOHHOE OOCITYKUBAHUE;
Ty — BpPEMS Ha OTIBIX U JUYHBIE HYXKJIBI pabouero;
T, — TOArOTOBUTEIBHO — 3aKJIIOUYUTEIBHOE BpEMs, 3aTpauyMBaceMOE Ha

IIOATOTOBKY BBIIYCKa ITAPTUN U3IEINM;
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N — KOJHMYCCTBO I/IS,HGJII/Iﬁ B IIapTHUHU

PaccuntaeM HOpMy BpeMeHU AJid yepHOU TokapHOil onepanuu (015,020,025)
1) OCHOBHOE TEXHOJIOTHYECKOE BPEMSI:

178
~1600- 0,35

2) BcrnoMoratelbHOe BpeMsl

T, -3 =0,95 MmuH

To = tyer + tynp + tus
I'ne tycr = 0,25 MUH — BpeMsl Ha YCTAHOBKY, 3aKPEIUICHUE M CHSTUE JIETANIN;
tynp = 0,4 MUH — BpeMs Ha YNPABJICHHE CTAHKOM, CBSI3aHO C TEXHOJOTHYECKUMH
nepexo1amu;

tus = 0,15 MUH — BpeMs Ha KOHTPOJIbHBIE U3MEPEHUS

Takum 00pa3zom,

T, =0,25+ 0,4+ 0,15 = 0,8mun

3) Tpex = 0,06 (Ty+T,) =0,06-1,754 = 0,105 MuH;
4) Topr = 0,08 (Ty + T,) = 0,081,754 = 0,14 muH;
5) Ty, = 0,04 (Ty + T,) = 0,04 - 1,754 = 0,07 Mum;
6) T,,=20 muu

20
Ty = 095 + 0,8+ 0,105 + 0,14 + 0,07 + 5 = 2 mun

Hopwmbl BpeMeHu 11l OCTalbHBIX ONepaluid Moka3aHsl B Ta0IuIE 6.

Tabnuua 6 — Hopmbl BpeMeHH Ha TEXHOJIOTMUYECKHE OTIepalHH.

Howmep onepanun IIItyynoe Bpems IToarorosurensHO-

3aKIIIOUYUTCIIbHOC BPCM:A

015 0,71 20
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020,025,030,035 2 20
040,045,050 3,5 20
055,060 3 20

065 3,2 16
075,080 2,8 12
085,090 2,8 12

095 2,3 12
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CTIT1 07513010.03.553-93 ®dopma la
Jy6m.
Bsawm.
TTomr. HopNe | JIuer | O603H. u3B. | [lognuces | Jara
2 1

Pazpab. Boponkosa A.A.

[posepun | Xpycranesa M.H. Lol MMM T ormMaooao0.o6.ot 1074 TXXXX
2p. 3331504,/70302
KII
Ban
H. konTp.
Kpyz B1-42 OCT 2590-2006 / 40X-1-10 [OCT 4543-71
MO1
Kon | EB | M | EH | H. pacx. | KM Kop 3arort. ITpodwis 1 pazmMeps KI | M3

Moz 2 7 026 | 0885 412TIX @ 50x183 / 226

A Ilex | Onep. | Kon, HauMeHOBaHuUE onepauuu | 0O060o3HaueHNE TOKYMEHTA | Kox, HamMeHOBaHHE 000pyIOBaHHS

xxx | 005 | XXXX SazomobumersHas | Hor XXx |

03

04 xxx | ow | XXXX Tepmuveckas | |

05 xxx | oon ] 4269 Ppesepro-yenmpobas | NOTXXX | IE1825XXXXMPTT

06 xxx | oz | 4110 Toxapro-burmopesnas(veprobas) | HoT XXX | 387107 XXXX 16K20

07 Xxx | 025 | 4710 Tokapro-Bunmopeswas (vepnobag) | HoT XXX | 387101 XXXX 16K20

08 xXxx | a0 | 4710 Tokapro-bunmapesnas (veprobas) | HOT XXX | 387107 XXXX 16K20

09 xxx | 03] 4110 Toxapro-burmopesnas (4eprobas) | HoT XXX | 387107 XXXX 16K20

10 XXx | 040 | 47110 Toxapro-burmapesHas (nomysucmobas) | nor Xxx | I81101 XXXX 16620

11 XxXx | 45 | 4710 Toxapmo-burmapesas (nomysucmobas) | nor Xxx | J81107 XXXX 16K20

12 Xxx | 050 | 47110 Toxapro-burmapestas (nomysucmobas) | HoT XXX | 381107 XXXX 16K20

13 xXxx | 055 ] 4110 Tokapro-burmapesnas (wemobas) | nor Xxx | J81101 XXXX 16K20

14 xXxx | 060 | 4110 Tokapro-burmopesnas (wcmobas) | nor Xxx | I81101 XXXX 16K20

15 Xxx | 065 ] 4268 UWnorosHo-gpesepHas | HoT XXX | 381621 XXXX 6P12

MK




CTII 07513010.03.553-93  dopma 16
Jy6m.
Bsam.
ITopn. HopNe | Jlucr | O603H. u3B. | ITonmues | Jara
ormMoo0.00.0001 1076 1XXXX
A ex | Omnep. | Kopx, HamMeHOBaHMEe onepanun | O603HaueHNe TOKyMEHTa | Kox, HamMmeHoBaHMEe 000pyHOBaHHS
Xxxx| o7 | Teprsveckas | |
16
XXxx | 075 | 4137 Koyznowmugpobansras (npedéapumershas) | HOT XXX | J8131IXXXX 3M157
17
XXx | 060 | 4131 Koyenowmupobanbrag (npedbapumershas) | nor Xxx | JB13TIXXXX 3M157
18
Xxx | 085 | 4 131 KpyznownugobaneHas (icmobas) | HoT XXX | J8T3IXXXX 3MI57
19
xxx | 090 | 4131 Kpyenownugobansras (sucmobas) | HoT XXX | JEIXXXX 3MT5T
20
Xxx'| 095 | 4137 Kpyznowmugobaneras (nomupobarwel | HoT XXX | J8T3IIXXXX 3MI5T
21
xxx | oo | Crecapras | HoT XXX |
22
xXxx | oms | Moeyraa | HOT XXX |
23
XX | 00 ] Tyura | 0T XXX |
24
xxx | o5 | Kormpons | HOT XXX |
25

MK




I'OCT 3.1404-86 ®opma 3

Hy0m.
B3zam.
Tlomn. HopNe | Jluer | O6o3H. u3B. | Iloamuck Jata
Brimonauts MOTNo I
Pa3zpab. | BoponkoBa A.A.
Hau.Tb | Xpycranesa 1.H. CIIoITY UMMuT 1074 IXXXX
rp. 3331504/70302 0TM00060.0001
KII
H. xoHTp.
HanMeHoBaHue onepanin Matepuan TBepaoCTh EB M IIpodwts 1 pazmMepsl M3 Kounz
Dpe3epHO-LEHTPOBAJIBHAS Crans 40X T'OCT 4543-71 260_285HB | 166 1 @ 50x 163 2,26 10,8885
O6opynoBanue, ycrpoiictso UITY 0O603HaueHre IPorpamMm To Tg Tos Tur COX
®pesepHo-1IeHTpoBaIbHBI MP71 0,95 0.8 20 2 Omynbeusa XX XX
P I I viu B L t i S n Vv
MM MM MM - /00 o0/ MuH M/ M
01
I | | I I I I
O 02| 7 Yemawobums v sakpenume 3azomobry
I I I I ! ! I
T 03| F9%710XXXX mucku mawurHse C npuaMamu4eckumy ZYoKamy
I | | I I I I
04
I I I I ! ! I
O 05| 2 @pesepobams nobepxHocmy 11
| | I I I I
T 06 |97801XXXX (2] gpesa mapuebag 40BK8: 393311 XXXX UL-2-300-005
| 42 | 46 [ 7 ] 7 02 [ 600 1
P 07
I | | I ! ! I
08
I I I I I I I
O 09| 2 (bepmms yermpobeie ombepcmus 2021
| | I ! ! I
T 10 |9XXXX (2] cbepro uyermpoboyroe 375 mun A P6M5; 393120 XXXX kanudp-npooka
P11 | 305 | 6 | 5257 7 ] a5 ] 20 | W

OK |




I'OCT 3.1404-86 ©®opma 3

Jy6m.
Biam.
TTomt. IopNe | Jlucr | O603H. u3B. | Ioamuce Jata
Bemomante NUOTNe |
Pazpab. Boponkosa A.A.
Hau.Tb | Xpycranesa I1.H. CII6ITY UMMuT 1014 IXXXX
rp. 3331504/70302 orMoocoaooot
KII
H. xonHTp.
HaumeHoBaHue onepanuu Marepuan TBeprocTh EB M/I [Ipoduip 1 pazMepsl M3 Kouna
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