MunucrepcTBO 00pa3zoBanus U Hayku Pocculickoit @eaepannu
®enepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 0Opa3oBaHus
«Poccuiickuii ToCy1apCTBEHHBIN MTPOJPECCHOHATEHO-TIEAArOTMUECKHA

YHUBCPCUTET»

COBEPHIEHCTBOBAHHME TEXHOJIOI'MYECKOI'O ITPOLIECCA
MEXAHWYECKON OBPABOTKM JIETAJIM « KOPITYC KOMITEHCATOPA»

BrimyckHas kBanudukauonnas padbora
1o HampasJieHuto moArotoBku 44.03.04 IIpodeccrnonansHoe 00yueHue
npoduIto MOAroTOBKH «MaIlmmHOCTPOSHUE U MaTepuanooopaboTka»

npodunuzaiuu «TexHosorus u 060pya0BaHNUE MAIIUHOCTPOSHUS

Nnentudukanumonnsiii kogq BKP: 629

ExarepunOypr 2017



MunuctepcTBo oOpa3oBanus u Hayku Poccuiickoit deneparuu
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«Poccuiickuii TOCy1apCTBEHHBIN MTPO(PECCHOHATLHO-TIEAArOTUUECKU YHUBEPCUTET
NHCTUTYT MHXKEHEPHO-TIEIaroru4eckoro o0pa3oBaHus
Kadenpa TexHonoruu MalmHOCTPOEHUS, CEPTUDUKALIMT U METOAUKH
po¢eCCUOHATILHOTO O0yUYeHUs

K 3AIIUTE JOITY CKAIO:
3aBenyromuii kadeapoit TMC
H.B. boponuna
« » 2017r.

BBIITYCKHASA KBAINM®OUKALIMOHHASA PABOTA

COBEPILIEHCTBOBAHUME TEXHOJIOI'MYECKOI'O ITPOLUECCA
MEXAHUYECKON OBPABOTKHU JIETAJIN
«KOPITYC KOMIIEHCATOPA»

Hcnonaurens

cryneutr rp.  3TO-502 Hewios M. O.
PykxoBoaurens

JIOLEHT, K.IL.H. [lITepenson B. A.
HopmoxkonTponep
JloueHT, K.T.H. Cypukos B. I1.

Exarepun0Oypr 2017




AHHOTAIUA

BoinyckHast kBanu@ukannoHHas pabota BbinmoiaHeHa Ha 120 crpaHunax,
conepxkuT 23 pucyHka, 23 cnaiiga, 55 tabnun, 23 UCTOYHUKOB JIMTEPATYpHI, a
TaKXe TPU MPUIIOKEHNS HA 9 CTpaHULIAX.

KiroueBbie cjoBa: TEXHOJIOT MYECKUI [TPOLIECC,
OBPABATBIBAIOIIUM IIEHTP C UITY, OFPABOTKA ITOBEPXHOCTEM,
SJIEMEHTBI PEXXMMA  PE3AHMS, PACYET HOPM BPEMEHH,
[TPOTPAMMUPOBAHUE HA CTAHKE C 4IlY, 3KOHOMUHUYECKAA
OODOEKTUBHOCTDL, METOJINYECKAA PASPABOTKA.

COBEpIICHCTBOBAHUE  TEXHOJIOTMYECKOrO  IIpollecca  MEXaHMYECKOH
00pabOTKH B YCIOBHUSIX CPEIHECEPUMHOTO MPOM3BOJCTBA JOCTUTHYTO 32 CUET
IpUMEHEHUSI COBpeMEeHHOro oOpabartsiBatoiero nenrpa ¢ YITY.

BrIOpaHbl 21eMEHTBI peXUMa pe3aHusl IJIs BCEX Ollepalui, BhIIOIHAEMbIX
Ha OIl c YITY u HOpMBI BpEMEHM Ha M3TOTOBJIEHUE OJIHOM JeTaIH.

CocrapneHna ynpasisomas nporpamma.

IIpuBeneno YKOHOMMYECKOE 000CHOBaHUE UCIIO0JIb30BAHUE
oOpabaTsiBaroriero nenrpa ¢ YITY.

Pa3paboTran ypok moBblIlIeHNs KBaTM(UKAIIMK OTIepaTopoB cTaHkoB ¢ YITY.
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BBEJIEHUE

B nacTtosimiee BpeMsi BEKTOp pa3BUTUS MHUPOBOW SKOHOMMKH HANPABJIEH B
CTOpPOHY (OPMHUPOBAHUSI «IIECTOTO TEXHOJOTHYECKOTO YKIIAaaa», KOTOPBIU
OCHOBBIBA€TCSI Ha OMO- M HAHOTEXHOJIOTHSX, MEXaTPOHUKE U POOOTOTEXHHKE,
TEXHOJIOTHSIX BUPTYalIbHOW peaJbHOCTH, IUIa3MOHUKE U HaHOopoToHuke, 3D-
MPUHTEPHBIX TEXHOJIOTUAX M TEXHOJOTHSIX NeHHOM mHxkeHepuu. Akanemuk PAH
E. H. Ka6roB eme B 2010 r. oTMeya, 4To MIECTON TEXHOJIOTUYECKUN yKIIa] Oy eT
opopmiaTecsa B Teuenue B 2010 - 2020 rogos, a B a3y 3penoctu BcTynuT B 2040-
e roapl, npuuemM B 2020 - 2025 romax mpou3OMAET HOBasg TEXHOJOTHYECKas
PEBOJIONMS, OCHOBOM KOTOPOW CTaHyT pa3pabOTKU, CUHTE3UPYIOIINE JOCTHKEHUS
yKa3aHHBIX 0a30BbIX HampasjeHui [5].

B nHacrosiee Bpems B Poccun rociogCTBYIOT MATHIM M YETBEPTHIA U TPETUHI
TEXHOJIOTUYECKUMN YKJIaAbl, IPUYEM TEXHOJIOTUH IIATOrO YKJIaaa, OCHOBAHHOTO Ha
JOCTHKEHUSIX aTOMHOM SHEPreTHKH, cocTaBisaoT Bcero 10 %, Oomee 50 %
TEXHOJIOTUA OTHOCHUTCA K TE€XHOJOTHSIM YETBEPTOro YKJaja, 0a3upyrolerocs Ha
YIJIEBOJOPOJAHOM M OTYACTHU SIACPHOM DHEPreTMKe, M TMOYTH TpeTh — K
TEXHOJIOTUSAM TPEThEro yKiIajga, B OCHOBE KOTOPOTO JIEKAaT TEXHOJIOTUU
npeoOpazoBaHus AIeKTpudeckoii s3Hepruu [10].

OkoHomuke Poccun )kxM3HEHHO HEOOXOIMMO cliejaTh KaYeCTBEHHbIN CKayoK
B HAIpaBJIE€HUU LIECTOTO TEXHOJOTMYECKOTO YyKiaaa, (pakTUYECKH, MEePEeCKOYUTh
yepe3 MATHIM TEXHOJOIMYECKUN yKIIa[, B MHOM ciydae Poccust MOKET morepsaTh
CBOIO HE3aBUCUMOCTb. YKa3aHHbIE YCJIOBUS U OIPEAEISIOT HANpaBJICHUS
COBPEMEHHOW MHAYCTpUanu3auu B Poccun.

Hcnons3oBanue crankoB ¢ IIY maer BO3MOXHOCTH YJIy4YIIMTH TOYHOCTH
MEXaHUYEeCKOW 00pabOTKH, MOBBICUTH MPOU3BOAUTEILHOCTh TPYyAa Ha KaXIOM
BHUJIE JCATEIIBHOCTH, MUHUMHU3UPOBATh H3JECPKKHU IO MPOU3BOJACTBY MPOMYKIIHH,
co3/iarh Oe3omacHbIe YCJIOBUSL TPYJa, OPraHU30BaTh CHCTEMY MHOTOCTaHOYHOI'O

o0cyKUBaHUs, UCII0JIb30BaTh OOOCHOBAHHBIE C TOUKH 3PEHUS] TEXHOJIOTUH HOPMBbI
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BPEMEHU U CHU3UTH yUaCTHE YEJIOBEKA B MPOLECCE paOdOTHI.

Henbro TUIIIIOMHOTO IIPOEKTA ABJISIETCSA COBEPIIEHCTBOBAHUE
TEXHOJIOTUYECKOr0 Tpolecca U3rotoBiaeHus neranu «Kopmyc kommeHcaTopa» ¢
UCIIOJIb30BAaHUEM COBPEMEHHOTO PEKYIIIETO HHCTPYMEHTa U o0opyaoBanus ¢ UITY
(oOpabaThIBaIOIIMM IIEHTP) JJIs MOBBIIEHUS 3P HEKTUBHOCTH OOPAOOTKHU.

Ha npeanpustun I1IAO «3JITE3A» npuHuMaeTcss K NPOU3BOACTBY JE€TAIb
«Koprmyc komneHncaropa».

[{enp IUIIIOMHOTO MPOEKTA ONPENEISAET CAEAYIOIINE 3a0a4u:

- AaHAJIN3 3aBOJCKOI0 TEXHOJOTHYECKOTO ITPOLIECCA;

- COBEPILIEHCTBOBAHHUE TEXHOJOTHYECKOTO MPOLECCA,;

- pa3paboTKa onepalu MexaHn4ecKo o0paboTKu;

- pa3zpaloTKa yIpaBJIsOIIEeH TPOrpaMMBl;

- SKOHOMHUYECKOE 00OCHOBaHHUE MPOEKTA;

- METOJIMYECKas pa3padoTKa.

B ycoBepIIEHCTBOBAaHHOM TEXHOJIOIMYECKOM IIPOLECCE IPEANOaraercs
UCIIOJIb30BaTh COBPEMEHHOE BBICOKOTOUYHOE o0OOopynoBaHue U 3((PEeKTUBHBIN
BBICOKOIIPOU3BOJUTENIbHBI HMHCTPYMEHT, YTO OOECIEUUT BBICOKOE KaueCTBO

00pabOTKH MU3rOTOBJISIEMOM JCTAH.

JIncr
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1. TEXHOJIOI'NMYECKASI YACTDb

1.1. AHaJIM3 MCXOIHBIX JAHHBIX

K OCHOBHBIM MCTOYHHMKAM MCXOJHBIX JAHHBIX OTHOCATCS: pabovmii 4epTEx
nertamu  «Kopmyc KoMmrmeHcaTopa», 3aBOJCKOM TEXHOJOTHMUYECKHU IpOIece
MEXaHU4YeCKO 00pabOTKU JeTau.

Jns  pa3paboTKM TEXHOJOTHUYECKOTO Ipolecca HEOOXOAUMBI JaHHBIC
UMCIOIIIMECS B  CIPABOYHMKAX M  HOPMATHUBAaX  MAIIMHOCTPOCHHMS,  THII

IIPOU3BOJCTBA — IIPEATNIOI0KUTEIIBHO CPEAHECEPUUHBIN.

1.1.1. Cay:xxeO6HO€e HA3HAYEHHE H TEXHUYECKAS] XaPAKTEPUCTUKA 1€TAJIHU

Heranp «Kopryc kommneHcaTopa» SBISETCS 4YacThblO TOpMO3a OTKaTa
opyaus.

Topmo3 mnpegHazHauyeH st oOecredeHus: TUAPABINYECKOrO TOPMOKEHHUS
opyaus mocnie BbicTpena. [Ipy MHTEHCUBHOW cCTpenb0e KUJIKOCTh B TOPMO3€
OTKaTa pa3orpeBaercsi U 00bEM €€ yBEIMYMBACTCS, YTO MOXKET BBI3BATh HEJOKATHI
cTtBoia. Bo wu30exaHue HTOrO0 KOMIIEHCATOP, B KOTOPBIM YXOAUT H30BITOK
KUIKOCTH U3 3aMOJEPATOPHOTO TPOCTPAHCTBA YEPE3 OTKPHITOE OTBEPCTHE B
KOpITyCe KJIalaHa U COeMHUTEIIbHbIC TPYOKU, OTXKUMAET MOPIIEHb KOMIIEHCATOPA.
[Ipu cHuKeHHM Temna CTPesibObl U OCTHIBAHWUU XKUJKOCTH B IIIJIMHAPE TOPMO3a
oTkaTta OyJeT MPOUCXOIUThH MOMOJHEHHE 00bEMA UIUHAPA TOPMO3a JKUIKOCTHIO
u3 KkommeHcaropa. llopiieHp KoMIIEHcAaTOpa, HAXOMSCh TMOJ IMOCTOSHHBIM
JABJICHUEM C)KaThIX TMPYXUH, BBITECHUT HW3OBITOK JKUJAKOCTH OOpaTHO B
3aMoJIepaTOpHOE MPOCTPAHCTBO, a OTTYJa — B IMJIMHP TOPMO3a OTKATA.

Hetanp «Kopryc KommeHcaropa» H3roTaBIMBAETCS W3 JIETHPOBAHHOM
koHCTpyKIMoHHOM ctann Mapku 38XC I'OCT 4543-71.

JlanHasi cTaJib IIMPOKO paclpocTpaHeHa B  MAIIUMHOCTPOCHUM  JUIS
W3TOTOBJICHUS BAJIOB, MIECTEPEH, My(T, MAJBIEB U IPYTUX YIy4IIaeMbIX JeTaleh
HEOONBIINX Pa3MEPOB, K KOTOPBHIM TMPEABSIBISIOTCS TpeOOBaHUS BBICOKOMN

IPOYHOCTH, YIPYTOCTH U U3HOCOCTOMKOCTH.
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Ha pucynke 1 npeacrasnena 3D mozens neranu «Kopnyc komneHcaTopa».

B tabmuue | nmpuBeneH XMMHUYECKUN COCTAaB JaHHOW CTajiH, a B Tabmuie 2

Pucynox 1 — 3D monens aeranu «Kopiyc koMrieHcaTopa»

MEXaHUYECKHE CBOMCTBA.

Tabmuua 1 - Xumuueckuii coctas cranmu 38XC, % (ITOCT 4543 — 71) [17]

S P
C Si Mn Ni Cr Cu
He Oonee | He Oonee
0,34- | 1,0-14 | 0,3-0,6 0,035 0,035 0,30 | 1,3-16 | 0,30
0,42
Ta6nuna 2 - Mexanuueckue cBorictBa cranmu 38XC (I'OCT 4543 —71) [17]
Or, Gaps Gs, ¥, a,
MITa MIIa % % Thx/cm?
720 920 17 53 66

Texnomornueckue coiicTBa craau 38 XC:

- temneparypa koBku C° nHauana 1200, konma 800, ceyenus no 250mMm

OXJIAXKJAKTCS HA BO3AYXE,

Usm.
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- CBApUBAEMOCTb — TPYAHO CBapuBaemasi;

- (pJIOKEHOYYCTBUTEIBHOCTh (CKIIOHHOCTh CTAJIU K HOPKEHHUIO (DJIOKSHAMHU )
— HE YYBCTBUTEIIbHA,

- CKJIOHHOCTh K OTITYCKHOM XPYIKOCTH — CKJIOHHA.

JlanHasi ctanb ONTUMAJIBHO MOAXOAMT Ui M3roToBieHusa aetanu «Kopmyc

KOMIICHCATOPA».

1.1.2. AHaJIM3 TeXHOJOTUYHOCTH KOHCTPYKIMHU AeTATH

AHanu3 TEXHOJIOTUYHOCTH KOHCTPYKUHMH W3JEIHUS TPOU3BOIUTCS C
LEJAbI0 TOBBIIMIEHUS MPOU3BOAUTEIIBHOCTA TPYyAa, CHWXKEHHUSA 3aTpar |
COKpAaIllCeHUs BpEMEHU HAa TEXHOJIOTMUYECKYIO IMOATOTOBKY IIPOU3BOJICTBA.

TexXHONOTrM4YEeCKUN aHAIU3 JETalu MPOBOIAT KAK KAaYyECTBECHHBIM, TaK M
KOJIMYECTBEHHBIN [6].

Kauecmeennas oyenka mexnonocuunocmu oemau.

O6padotka cranu 38XC He BbI3BIBAET 0COO0HM TPYIHOCTH M MPOU3BOJIUTCS
CTaHJAAPTHBIMU UHCTPYMCHTAMH.

KoHcTpykiust nmertaqy WMeeT HECKOJBKO CIIOXHBIX MO (opMe KaHaBOK,
Jerko o0pabaThIBAIOMIMXCA CHEHAIbHBIMUA (AacOHHBIMU pe3namu. Jleranb He
UMEeT TPYAHOO0OpabaThIBaeMbIX YCTYyHOB. HEOTBETCTBEHHBIE TOBEPXHOCTH UMEIOT
3HAUUTENbHBIE JOMyCcKH Ha pa3Mep. OCHOBHBIMU TOBEPXHOCTSIMH JCTalld
SBJISIIOTCSI BHYTpPEHHE OoTBepcTUe D95 1moj MITOK, U HApyX Has MOBEPXHOCThH Bajia
=*39,85 st yCTaHOBKH KOpITyca B COOPOYHBIN y3€]I TOPMO3a OTKAaTa.

HenocraroyHast )KeCTKOCTh MPU 3aKPEIUVICHUH U MEXaHWYeCKOH o0paboTke
neTanu TpeOyeT mpuMEeHeHHe JroHeTa. Ha TokapHOW omnepanuu AeTallb CIEAyeT
00pabaThiBaTh 3a JIBa YCTAHOBA.

Hunuuapuyeckre TOBEPXHOCTH C BHICOKUMH TPEOOBAHUAMH K TOYHOCTU U
IepOX0OBATOCTH 00pabaThIBarOTCA NUIM()OBAHWEM, YHUCTOBBIM WM TOHKUM
TOYEHUEM.

3aja4y TOYHOCTHU PACIIOJIOKEHMSI IOBEPXHOCTEN CIIEIyeT PEIIaTh 3a CUET

Jluct
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TOYHOCTH CTaHKA U TEXHOJOTUYECKON OCHACTKH.

Tak TpeOoBaHMS K TOUHOCTH TOPIIEBOTO OMEHMS U OTKJIOHEHUS OT
COOCHOCTHM MOXHO oOecrieuyuTh Mpu o0paboTke mnoBepxHocTH ©110MM
0a3upoBaHUEM JICTANIU 110 HAPYKHOU OBEpXHOCTH ¥39,85 B caMOLIEHTPUPYIOIIEM
YCTPOMCTBE BHICOKOW TOYHOCTH.

Ucxons u3 cinykeOHOro Ha3HA4YEeHUS, aHallM3a padouvero 4epreka MOXKHO
chopMyIMpOBaTh OCHOBHBIE TexXHOJOrMYeckue 3amaun nerann  «Kopmyc
KOMIIEHCATOPay:

- O0ecrneynTh KayecTBO:
noBepxHocTu 939,85 u otBepctus D95 mo Ral0,63mMxMm; dacok 15°, 20° u
noBepxHocTh D110 mo Ral,6MkMm; kaHaBku mupuHOM 9mm mo Ra2,5SMkwm;
noBepxHoctu D102 u topua V120 nmo Ra3,2mkm; orBepctuit ¥1 u D25 no
Ral2,5MkM; ocTanbHbIe TOBEpXHOCTH 110 Ra 6,3MKM.

- O0ecneyuTh TOYHOCTD:

MOBEPXHOCTH ©39,85 Mo 6-My kBanutety, noBepxHocTH @110 mo 7-mMy KBanuTeTy,
noBepxHocTH D102 m orBepcTusa K95 no 9-my kBanureTy, pazmep SMm no 11-my
KBaJIUTETy, pa3Mepnl 121mMm, 126mMMm u 280MM 1o 12-My KBalIUTETy, OCTalbHbBIC
MOBEPXHOCTH U pa3Mepbl N0 14-My KBaJIUTETY.

- O6ecnieunTh MOIMYCK TOPIIEBOTO OMEHUs MOBEPXHOCTH @120 OTHOCUTEIIEHO
6a3e1 I B mpenenax 0,03Mm.

- OGecreunTh AOMYCK COOCHOCTH MmoBepxHOCTU 91029 oTHOCUTENBHO Oa3bl
I' B mpenenax 0,08mm.

- O0ecnieunTh AOMYCK COOCHOCTH MOoBepxHOCTH ©110f7 oTHOCHTEIBHO Ga3bl
1 B mpeaenax 0,05mm.

- O6ecneunts TBEPOCTH 28...32 HRCoH.

Konuuecmeennas oyenxa mexunonocuunocmu oemainu.

Koadpdunuentsr TouHOCTH 00pabOTKH M KOA(P(UIIMEHTHl IIEPOXOBATOCTH
onpenensitorcss B coorBerctBuu ¢ ['OCT 18831-73. Jlng storo HEOOXOIUMO

paccUMTaTh CPEIHIO TOYHOCTh U CPEAHIO0 IEPOXOBATOCTh 00OPaOOTaHHBIX

JIuct
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noBepxHocTell. JlaHHbie Mo aeTansiM cBeAEM B TaOIuULb 3 U 4:
rae Ti — KBaJIUTETHI;

III; — 3HaueHue mapameTpa MEepPOXOBATOCTH;

Nj — KOJIMYECTBO PAa3MEPOB HIJIM TTOBEPXHOCTEH JUIsl KAKIOTO KBAJUTETA UITU
IIEPOXOBATOCTH.

Omnpenenum kodddurmenT Tounoctu 1o [1, ¢. 229], a pe3ynbTarsl 3aHeCEM
B TaOHUILy 3.

Tabnuua 3 — Onpexaenenue Ko3pPuIueHTa TOUHOCTH

T n; Tin; T n; Tin;
6 1 6 11 1 11
7 1 7 12 3 36
9 2 18 14 22 308
2n; = 30; >Ti-n; =386
T, =2l 38015
xn, 30
Koy =1-———1-—1 _o922
Tcp 12,87

Yewm BrlIllIe okazareiab K, , TeM 00Jiee TEXHOJIOTUYHA AETalb.

Tak kak K,,=0,922>K,"""=0,85, kak BuaHO U3 pacyeToB Kod(duimenta
TouHOCTH OoJipmie 0,85, ciaemoBaTeIbHO JaHHAS NCTaIb TEXHOJOTHYHA U
obecrieyeHrne TOYHOCTH 00padaThIBAEMbIX TTOBEPXHOCTEH HE IIPEACTABIISACT
CIIOKHOCTEH.

Onpenenenue ko3 duimenTa mepoxoBaTocTy 1o [1, ¢. 229], a pe3ynbTaThl
3aHecéM B Tabmuy 4.

Tabmuua 4 — Onpexaenenne Ko3(ppuuueHTa mepoxoBaToCTU

II; n; II;n; II; n; II;n;
0,63 2 1,26 3,2 2 6,4
1,6 3 3,2 6,3 12 75,6
2,5 2 5 12,5 2 25
xn;=23;
Z]_Hi‘l’li =116,46
Jlucr
JIIT 44.03.04.629.113 M
Wzm. | Jlucr Ne noxym. Ionnuce | Jara




_3I-n, 116,46
? >n. 23

iy =5,06

L _ 1 o107
I, 5,06

o2

Kw =

Yewm Oospmie K, TeM ciioxHee u3rorosiaeHue aeranu, T. k. K,;;=0,197< 0,32,
TO MO JICTAJTb 110 JAHHOMY TTOKa3aTelto TexHoyornana. OoecneyeHme
IIEPOXOBATOCTH MTOBEPXHOCTEH HE MPEICTABIISACT TPYIHOCTH.

KoadpurnmenT ucronp3oBanust marepuana [6, c. 29]:

ar _ 44 340
m,, 12,85

Ky =

341

CrnenoBarenbHo 110 Kodpdunuenty tounoctu K.,=0,922, koapdunmenty
mepoxoBaroctu K ;=0,197, nerans SBaseTCS TEXHOIOTUIHOM.

Huskuii koaduimeHT ucmnonap30BaHus Marepuaia TOBOPUT O TOM, UTO
0a30BBI BapUaHT IOJIYYCHHs 3arOTOBKH BepeH (IPOKaT) HE ONTHUMAJICH, €ro
CleAyeT 3aMEHUTb Ha JPyrod BHUJ 3arOTOBKM COOTBETCTBYIOUIUMH CEPUUHOMY

IMPOU3BOACTBY, HAIIPUMCP - INTAMIIOBKA.

1.1.3. AHaau3 3aBOJACKOI0 TEXHOJOTHYECKOr0 Mpoiecca U3roToBJIeHUsA
neraan «Kopmyc kommneHncaropa»

Ananuz memo0oos oopabomxu nogepxHocmell.

Metonst 00pabotku moBepxHoctedt (MOII) 3aBuciaT oT KadecTBa
MTOBEPXHOCTH M TOYHOCTU. Ha pucyHke 3 ykakeM oOpabaThIiBaeMbIe MTOBEPXHOCTH
U TMpOoaHAIM3UPYEeM METOAbl HX 00paboTku. TouyHOCTH 00pPaOOTKU, KOTOPYIO
MOKHO 00€CTeunuTh MPU HEOIPAHMYEHHBIX 3aTparax TpyAa U BpeMEHU paboyum
BBICOKOW KBamu(UKAIMU HA CTaHKE HAa3bIBACTCS JIOCTHKUMOW TOYHOCTHIO
00paboTKH. DKOHOMHUYECKass TOYHOCTh OOpabOTKM KaKUM-TTUOO CIOCOOOM
XapaKTepHU3yeTcsl TEM, 4YTO 3aTpaThl MPH TPUMEHEHWH JTOTO Ccrocobda He
MIPEBBIMIAIOT 3aTpaT MPU MPUMEHEHUU IPYTOTO, MPUTOTHOTO Il 00pabOTKU TOM
ke mnoBepxHocTU. [Ipoanamuzupyem MOII ¢ TOUkM 3peHUS IKOHOMHYECKOM

TOYHOCTH, a pe3yJIbTaThl 3aHeceM B Tadymiy 5 [7].

Jluct

JIT 44.03.04.629.113

Hzm.

Jlucr Ne nokym. Ioanuce | [dara
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B GonpmmHCTBE CBOEM MCTOIbI O6pa6OTKI/I B 0230BOI TEXHOJIOTHU BCPHEI.

Ananuz 8blb60pa mexuonocuieckux 6as.

[Io TEeXHOJOTMYECKUM KapTaMm BBISIBUM TEXHOJOTMYECKHE YEpPHOBBIE WU
YUCTOBBIC 0a3bl B CTAHOYHBIX OMEpaIusaX [ 7], a pe3yiabTaThl 3aHeceM B Ta0IuIry 6.

ba3el Ha oneparusax BeIOpaHbl, BEPHO, COOIIOTAETCS MPABUIIO OA3UPOBAHMUS:

MPHHIIMIT TOCTOSHCTBA M COBMEIIICHHUs 0a3 (puc. 2).

5

.
—
.

:
S

Pucynok 2 — ba3bl B 3aBOACKOM TEXHOJIOTUYECKOM MPOLIECCE

Ananuz mapupyma oopabomku

[Ipu wu3ydyennn wMapipyta oOpabOTKH YCTaHOBJIEHO, 4YTO 0OpaboTka
TEXHOJIOTHUECKUX 0a3 BEAETCS MapajUieIbHO C 00paOOTKOW HCHOJHUTEIBHBIX
NOBEPXHOCTEH, MapHIpyT O0OpaOOTKM COCTaBJI€H ONTHUMAJIBHO M O(POPMIIEH IO

BceM Hopmam ECKJI [7].

Jlucr

JUT 44.03.04.629.113 s

Wszm. | Jlucr Ne nokym. Honnucs | [ara




Ta6numa 5 - CpaBuenre MOII s5kOHOMUYECKON TOYHOCTH

No
MOBEPXHOCTH|

Bun
MIOBEPXHOCTH

KBanurer

[[IepoxoBaTOCTH

MOII B M.K.

MOII 3x0HOMHYECKOM

TOYHOCTHU

IIpnmeuanue

KBanurer

[llepox-Tb

1

2

3

4

5

6

7

8

4,9, 21, 23,
25

Topen

14

6,3

Touenue
OJITHOKPATHOE

12...14

6,3...

12,5

CoOTBETCTBYET

2,13

OtBepcTue

12

12,5

CaepiieHue

12...14 6,3

..12,5

COOTBETCTBYET

3,9, 7,16

OTtBepcTue

14

6,3

CaepiieHne

12...14 6,3

..12,5

CooTBETCTBYET

€I1'6¢9'10° 0" vy LIIT

1,26

dacka

14

6,3

Touenune
OJTHOKPATHOE

12...14 6,3

...12,5

CooTBeTCTBYET

6, 10

Pamuyc

14

1,6

ToueHue
YEPHOBOE,
YHCTOBOE,

TOHKOE

6...7

1,6 ...

2,5

He
COOTBETCTBYET

[ToBEpXHOCTH

0,63

Touenue
YEpPHOBOE,
YHCTOBOE,

[MnudoBanue
YEPHOBOE,
YHCTOBOC

0,63...1,25

CoOTBETCTBYET

11, 30

Kanaska

14

6,3

Touenune
OIHOKPATHOE

12...14 6,3

...12,5

CooTBETCTBYET

12,14

[ToBepXHOCTH

1,6

Touenune
YepHOBOE,
YHCTOBOE,

¢ oBaHue

16...2,5

CooTBETCTBYET

14’




OkoH4YaHue TaOIUIIBI 5

1

2

5

8

15,17, 18

[loBepXHOCTH

6,3

Touenune
OJTHOKPATHOE

12...14

6,3...12,5

CooTBeTCTBYET

19, 20

Kanaska

14

2,5

Touenune
OIHOKPATHOE

12...14

6,3...12,5

He
COOTBETCTBYET

22

[ToBEpXHOCTH

14

6,3

Touenue
OJTHOKPATHOE

12...14

6,3...12,5

CoOTBETCTBYET

€I1'629'v0 €0ty LI

24

[ToBepXHOCTH

3,2

Touenue
YEpPHOBOE,
YUCTOBOE

3,2...6,3

CooTBeTCTBYET

28

OTtBepcTre

0,63

Touenne
YEpHOBOE,
YHCTOBOE,

nuiidoBanue

0,63...1,6

CooTBeTCTBYET

32, 34, 36

I [mockocTh

14

6,3

OdpesepoBaHue
OJTHOKPaTHOE

12...14

6,3...12,5

CoOTBETCTBYET

ST




A-A

O

— X . )

®

O

Pucynok 3 — Ocku3 neranu «Kopmyc komneHncaropa»

UsMm.

Jluer

Ne JIOKYM.

HOZ[HHCB

HaTa
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TEXHOJIOTUU

Ne Haumenosanue u TexHonoruueckue 6a3bl Monens

OIlep. | COJEpKaHUE ONepaLuU UepHoBbIE Hucrosbie CTaHKa

005 | ®pesepuo-ienTpoBanbHas | [ToBepxHOCT

®pesepoBath U nu 8 u 12
HEeHTpoBaTh Topubl 4 u 25. |Topen 9.

010 | ToxapHo-BUHTOpE3HAs eutpoBbie | TokapHbIii-
TounTs NOBEPXHOCTH &, OTBEPCTUS | BUHTOPE3HBIN
toper] 9. TounTh noB. 22. momenu 163
nosepxHoctu 12, 15, 17, 18

015 |TokapHO-BUHTOpE3HAs LlenTpoBoe ToxapHbIii-
Tounts mnOBepxHOCTH 19, OTBEPCTHE, BUHTOPE3HBIN
20, 21, 22, 23, 24. 1oB. 12 1 toB.| mogenmun 163
Pacrounts otBepctue 28 u 8.
ka"aBky 11, 30.

020 |BeptukanbHo-(ppe3epHas IToBepxHocTu | dpe3epHblit
®peszepoBath MmoB. 32, 34, 8 u 12. Topen 6P13
36. 9.

025 |PaguanbHO-CBEpIMIIbHAS [ToBepxHocTu |CBEpANIBbHBIN
Ceepauth oTB. 3, 5, 7, 13, 8, 11, 25. 2H55
16.

030 |PagmanbHO-CBEpIMIIbHAS [ToBepxHoctu |CBEepAMIBbHBIN
CBepauThb OTB. 2. 8,11, 25. 22H55

035 |KpyraouumudoBansHas LentpoBeie | Kpyriomuiu-
[nudosate nos. 8, 17. OTBEPCTHUS, (boBaIbHBIMI

noB.8 u mnoB.| 3V142BM

12.

Tabmuma 6 - Texnomormdeckue 0a3bl B CTAHOUYHBIX OIEparusax 0a30BOM

Hzm.

Jluct

IMoamuce

Ne nokym. Jara

JI144.03.04.629.113

JIucr
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ba3pl Ha onepanusax BeIOpaHbI BEpHO, COOTIOAACTCS MPABUIO 0Aa3UPOBAHMS:

IMPpUHOUII ITIOCTOAHCTBA U COBMCIIICHUA 0a3.

BbIiBOABI.

IIpu paccMoTpeHHH 3aBOJCKOTO TEXHOJOTMYECKOTO IPOIECCA BbISIBJICHbI
CIEIYIOIINE HETOCTATKH:

- 0OOJIBIIIOE KOJIMYECTBO YCTAHOBOB, YTO 3HAYUTEIHHO BIIMSICT HAa TOYHOCTH
B3aHMHOTI'0 PACTIOJIOKEHUS TOBEPXHOCTEM;

-IPUMEHEHUE CIEIUATIM3UPOBAHHBIX MIPUCIIOCOOJICHUI C PYYHBIM 3KUMOM,
YTO YBEJIMYMBAET BCIIOMOTaTEIbHOE BPEMS;

- B IIpoIlecce MPOU3BOJICTBA 33a/ICCTBOBAHO 0OJIbIIIAs TPYyIINa 000PyI0BaHUS
pa3JUYHOTO HA3HAYCHHUSA, YTO MPUBOJAUT K YBEIMYEHHUIO UIMTEIbHOCTH
TEXHOJIOTUYECKOTO LMKJIA H3TOTOBJICHUS, BO3ZHUKHOBEHHUIO MEXOIEPAIMOHHOTO
MPOJIC)KUBAHUS U YBEIIMUMUBAET CEOECTOMMOCTD MTPOU3BOJICTBA U3ICIHS.

[IpuHsATEIE IarM K COBEPIIECHCTBOBAHHUIO TEXHOJOTHMYECKOIO IMpOoIecca U
YCTPaHEHUs HEAOCTATKOB:

- TPUMEHECHHE MHOTOOINECPAIIMOHHOTO OO0OpPYJIO0BaHUs, YTO TIPUBEIET K
COKpAIIICHUIO BCIOMOTAaTEILHOTO BPEMEHHU, YBEIMYECHUSA [IOJM MAIIMHHOIO
BPEMEHH, COKPAIICHUIO KOJMYECTBA YCTAHOBOB M KaK CIIEICTBHE COKpAIICHUE
IIMKJIa TIPOU3BOJCTBA, COKpAICHNE KOJUYECTBA O00OPYIOBAaHMS YYACTBYIOIICTO B
MpolLEecce NPOU3BOICTBA,

- IPUMEHEHUE CHEIUATU3UPOBAHHBIX MPUCIOCOOIECHUN C THEBMATUYECKUM

3aAKUMOM, BHAYUTCIIbHO COKPATHUT BCIIOMOTI'aTCIIBHOC BPCM: HA OIICPAIIUIO.

JIncr

JI1 44.03.04.629.113
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1.2. BbiOop 3aroToBKM U MeTO0/1a €€ U3roTOBJIEHUSA

1.2.1. OnpenesieHue TUNA MPOU3BO/ICTBA

Tunsl NOpOU3BOACTBA  XAPAKTEPU3YIOTCA  CIEAYIOLIMMU

ko3¢ uimeHToB 3akpemicHus onepanuii (Kspo) [6, ¢. 33]:

Tun npon3BoacTBa K30
MacCCOBOC. ....vvvvieeeeieiiiiiiennn 1
CepuiiHoe:
KPYITHOCEPUUHOE. . ....... cB. 1 1o 10
CpeaHecepuiHoe. ......... cB. 10 o 20
MEJIKOCEPUUHOE. .......... cB. 20 10 40
EnuaudHOe. ... cB. 40

3HAa4YCHUAMMU

Tabnuma 7 - 3aBUCUMOCTH TUTIA TIPOU3BOJICTBA OT 00OBEMa BBIMMycKa (IIIT.) U

MacCChI A€TaJIn

Tun mpon3BoACTBa

Macca
JeTan . 5 KPYITHOCEPHUIA-

kL. |emuHIuHOEMETKOCEPUIHHOE| CpEIHECEPHIHOE o MacCOBOE€

<10 <10 10-2000 1500-100 000 |75 000-200 000 | 200000
1.0-2.5 <10 10-1000 1000- 50 000 |50 000-100 000| 100000
2.5-5.0 <10 10- 500 500- 35000 35 000- 75000 | 75000
5.0-10 <10 10- 300 300- 25000 25 000- 50 000 | 50000

>10 <10 10- 200 200- 10000 10000- 25000 25000

[Tpu macce peranu M.;=4,4 Kr 1 roAO0BOI MporpaMMe BBIITYCKa

N=930 wt., npuMeM THUIl MPOU3BOJCTBA - CPETHECEPUITHOE.

OnpenenumM TUI MPOU3BOACTBA MO KOAPDUIIMEHTY 3aKpeIieHUsl omnepanui

K.

Koaddummentom 3akperenus onepauuii K,, onpenensemoro no gpopmyse

[6, c. 33]:

rac

K;0=20/2P,

> O - cyMMapHOE YUCJIO0 Pa3IMYHbIX ONEepaIii, 3aKPETUIEHHBIX 3a KaXKIbIM

Usm. | Jluct

Ne nokym.

[Moanuce | Hara
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pabouuM MECTOM;

> P — cymmapHOe 4Kclio padounXx MECT, Ha KOTOPBIX BBIMOJIHSIOTCS JaHHBIC
orepaluu.

INomoBas mporpamma Beimycka N=550 mit.

Pacrionaras naHHBIMH O IITYYHOM BPEMEHH, OIPEACIUM KOJIUYECTBO
CTaHKOB 110 [6, c. 33]:

Mp= N-Tyy /(60-F;Msn),

rie F,=3946 4. — romoBoit (QoHI BpemMeHHW TpU 2-X CMEHHOM pabote
000py0BaHUS;

Nsx= 0,85 — HOpMaTUBHBIN KOAPIULIMEHT 3arpy3KH;

VYcranoBuM ync0 pabodnx MecT P okpyrisis B O0NbIIyI0 CTOPOHY M,

Omnpenenum (axktudeckuii KO3QPUIUEHT 3arpy3KU M4 10 [6, . 33]:

Ns.g.= mp/P
KomuuectBo oneparnuii mo popmyie [6, c. 33]:
O:n3.H /Tl3.(1)-

Paccuuraem K, 117151 ycoBepIIeHCTBOBAaHHOTO BapUaHTa TeX. Mpoliecca:

m,= 550-58,12/(60-3946-0,85)=0,159; npumy P=1;

Ns.4.=0,159/1=0,159; 0=0,75 /0,159=4,7, npumem O=5.

Torna:

K,,.= 5/1=5, 4T0 COOTBETCTBYET KPYITHOCEPUHHOMY THITY ITPOU3BOJICTB.

CepuiiHoe TIPOU3BOJICTBO XapaKTEPU3yETCs OrpaHUYECHHON HOMEHKIATypou
U3JICTTUI  W3TOTOBJICHHBIX TMEPUOJWYECKA TIOBTOPSIOMUMHUCS —TAPTHIMU U
CPaBHUTEIBHO OOJILIIUM 00bEMOM BhITTyCKa. B 3aBUCMMOCTH OT 00beMa BBIITyCKa
M3IEIIU CEPUMHOE MTPOU3BOJACTBO AEIUTCSA HA: MEJIKOCEPUMHOE, CPEAHECEPUMHOE
U KpynHocepuiiHoe.  IIIMpOKO  OPUMEHSIOTCA  CHEUHAIbHBIE  CTAHKH,
noJiyaBToMaThl, aBToMaThl U cTanku ¢ UITY. TexHonornueckue npoueccol
pa3pabaThIBaOTCS MOAPOOHO, CIIEIOBATEIHHO, TIOBBIIIAETCS MPON3BOIUTEIHHOCTD,
¥ BpEMSs U3TOTOBIICHUS JIETaIN YMeHbIaTcs. O00pyI0BaHUE pACIIOIaraeTcs mo

X0Jly TEXHOJIOTHYECKOT0 polecca. B cepuitHoM npou3BocTBE 00JIbIIAs YacTh

JIucr
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000py10BaHusl, IPUCIOCOOJIEHUI U MHCTPYMEHTA CIIELIUAIM3UPOBAHHBIN.
KBanu¢ukanus pabounx HUKE, YEM B €JUHUYHOM IPOU3BO/ICTBE.

KosnuectBo neraneii B mapTuu:

e a — IePUOANYHOCTD MTOCTYIUICHHUS 3ar0TOBOK, a=3 1Hs [6, ¢. 33].
Torna:

N-a 550-3
N=——=——=06wm
254 254

1.2.2. Bbi6Op 3aroTOBKH M METO/I0B €€ MOJIy4YeHust

HcxonHbie naHHbIE:

- Macca jgeranu 4,4 kr;

- rabaputsl geranu: 9120x414 mwm;

- matepuai — ctaib 38XC I'OCT 4543-71 (6, = 920MIla);

- TOAOBOE YKCIIO AeTaneit 550 mir.

YuuteiBas 3amaHHbli Matepuanl — ctaib 38XC, TpeOyeMoW TOYHOCTHIO
W3TOTOBJICHUS 3arOTOBKM - 1l JaHHOW pnetanu «Kopryc kommeHncatopa» Mbl
BbIOMpaeM Croco0 TMOJIydeHHUs 3aroTOBKM — INTaMIIOBKa HA TOPU30HTAIbHO-
KOBOYHOU MAIlIMHE.

JlaHnHbIA CcHIOCOO TOJIYYEHHS] 3arOoTOBOK COOTBETCTBYET CEPUMHOMY THUITY
MPOU3BOJICTBA, JAET BBICOKYIO MPOU3BOJUTENBHOCTH TPYJa, OTBEYAET HOpMaM
0€30MacCHOCTH.

Onpeodenum ucxooHbwlll UHOEKC 3A20MOBKU.

Onpenenum Maccy aetanu o gopmysie [6, c. 48]:

My =Vosu " P

. . .d.
rac Vogm — o0 00BHEM JIeTalu, MM3 V, = % .

p — yIeIbHBIN Bec MaTepuana, 1y ctaiu 38XC p:O,0781F/MM3.

JIuct
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p — yelbHbIN Bec MaTepuana, ais craiu 38XC p=0,078 /v,

#3985
@25

#95

a1

2

Pucynok 3 — Ypoménnsiil BUJ 1eTanu

Vi Vo Vi V.
i
i
1
Ly i
a'll Y B W
B 260 _
280 ' |
1
L 174
Pucynok 4 — Mnmroctpanus onpeaenenus oobéma
3aBUCUMOCTH JJIs ompeiesieHus: 00bEMa fetanu OyaeT UMETh BUI:
V = (Vl _Vz)"' (Vs _V4) 1
rre V,=314 .19,925% - 280 = 349047 mm® ,
V,=314 .12,5%.260=127563 mm°®,
V, =314-55%.134=1272799 mm?,
V, =314-47,5%-121=875240 mm?,
OO0BEM neTanu paBeH:
V = (349047 —127563) + (1272799 — 875240) = 619043 mm*.
Jlucr
JUIT 44.03.04.629.113 20
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Tornma:
M , =619043-0,00764 = 47292 = 4,73ke

[lo pe3ynpraraM KOMIBIOTEPHOTO MOJIEIMPOBAHMS JETald B OJHOM U3
pacnupoCcTpaHEHHBIX MHKEHEPHBIX MaKETOB, YUYUTHIBAIOIIEIO BCE KOHCTPYKTUBHbBIE
0CO0EHHOCTH, IoJTyyaeM Oojiee TouHyo nudppy: My=4,4 xr.

WcxonHblil MHIEKC AJ1 NOCTAEAYIOMIEr0 Ha3HAUYEHUSI OCHOBHBIX ITPUITYCKOB,
JIOITYCKOB M JTOITYCKa€MBbIX OTKJIOHEHHU OINpPEEISIeTCs] B 3aBUCUMOCTA OT Macchl,
MapKH CTaJIM, CTENIEHH CJIOKHOCTH M KJlacca TOUHOCTH MOoKoBkHM 1o 'OCT 7505-
89.

PacuerHas Macca IOKOBKH omnpenensiercs mo gpopmyle [6]:

Mn.p=Mn-Kp,
rne  Mpg - macca geranu, KT

Kp - pacuernsiii ko3(PUIIMEHT, yCTaHABIMBAEMBI B COOTBETCTBUU C [6 C.
95, Tabn. 3.1].

Torma macca MOKOBKH OyA€T UMETh Clieayroliee 3HaueHue [6]:

M, ,=4,4 -1,5=6,6 Kr.

Kiacc TOYHOCTM B TIOKOBKM yCTaHaBIMBAETCA 3aBHCHUMOCTH  OT
TEXHOJIOTUYECKOIr0 Mpollecca U O0OpyAOBaHMS MJisi €€ U3TOTOBJICHUS, a TaKKe
UCXOJIsl U3 MPEIbIBISIEMbIX TPEOOBAHUIM K TOYHOCTH pa3MEPOB MOKOBKU [6 c. 96,
tab. 3.2].

JJist IPUHATOTrO METO/1a MOKOBKU MOKHO MPHUHSATH KJacc TOYHOCTH T4.

[Ipy Ha3HaueHMM TpyNNbl CTANW, ONPEIECISIOIUM SIBISIETCS CpEeaHee
MaccoBOE COJIEpyKaHKe yriiepo/a 1 Jerupyromux iemeHTos (Si, Mn, Cr, Ni).

B coorBerctBun ¢ [6 c¢. 97, Tabn. 3.4] MOXHO UpPHUHATH JId
paccMaTrpuBaeMoM cranu rpymiry M2.

CremneHb CIOXKHOCTH OINPEACNISIIOT MyTeM BbIYMCICHUS OTHOIICHHS] MAcCChI
G, NOKOBKHM K Macce reoMeTpuueckoil (urypel, B KOTOPYI0 BIOUCBHIBaeTcs (popma

IIOKOBKH.
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[Ipn ompeneneHnM pa3sMepOB OMMCHIBAIOIIEW ITOKOBKY I'€OMETPUYECKOU
¢Gurypsl Jnomyckaercs HUCXOAWTh U3 yBenndeHus B 1,05 pasa rabGapuTHBIX

JUHENHBIX pPa3MEPOB JETalM, ONPENEIAIOIMX IOoJ0XKeHne e€ 00padoTaHHBIX

ITIOBEPXHOCTEM.
Paccunraem Maccy onuchiBaronieit (GUryphi:
G, =105-p-V, 107,
e p — IUIOTHOCTh CTajlu, KF/MS;

V, — 00béM muImHApA, MM;
T
A :Z(quz ' qu)

rne D¢ — nuamerpanbHblil pa3Mep ONMUCHIBAEMOT0 HUIUHAPA, MM;

L — muHeiiHbIi pa3Mep ONMHUCHIBAEMOI0 HIUIUHAPA, MM;
V, = %(1202 .414) = 5417518 Mm°

Gy =1,05-7,64-5417518-10°° = 41,39 kr.
CooTHOIIIEHHE MAacChl IMOKOBKHM M MAacCChl ONMCHIBAIOUICH (GUrypsl Oymer
nMeTh cienyromiee 3Hauenue: G,/ G4=6,6/41,39=0,16.

B cooTBeTcTBUU C MOJMyYEHHBIMU NapameTpaMu o tadmuue [6 c. 50, tadmn.

3] MOXKHO TIPUHSTH CTENEHB CI0KHOCTH MOoKoBKU C3.

Ncxoanslil mHAEKC O U3BECTHBIM IMapaMeTpaMm 1o Tabmwuie [6 c. 50, Tabm.

3] npuHrMaeM paBHbBIM 15.

1.2.3. PacueT nNpumycKkoB

B coorBerctBUM c Tabnuiel § 1Mo oOmpenerIeHHOMY paHee HCXOIHOMY
WHJIEKCY W IIEPOXOBATOCTH IMOBEPXHOCTEH NETANM OINPEACIISIOTCS MPUIYCKH HA

IMOBCPXHOCTHU HCXOI[HOﬁ 3aroTOBKH.

[TomyuyeHHbIe pe3yabTaThl MOKAa3aHbI B TAOIUILY 8.
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Tabmuua 8 — OCHOBHBIE NPUITYCKH TOKOBKH

Howmep Jnuna, mmpuna, nuamerp, | lllepoxosaroct | Ilpumyck Ha
IOBEPXHOCTH r1yOMHA, BBICOTA, MM b Ra, MkM CTOPOHY Z, MM
1 6,3 3,0
9 280 6,3 3,0
11 6,3 2,5
25 121 6,3 2,5
1 6,3 3,2
25 414 6,3 3,2
8 ?39,85 0,4 2,2
28 0120 6,3 2,5
34 @95 0,63 2,5

Onpeoenenue O0ONOTHUMENBHBIX U O00WUX NPUNYCKOE U PA3ZMEPO8

3a20moeKu

KiIaCCa TOYHOCTH IIOKOBKH HA3HAYAIOTCA AOOINOJHHUTCIBHBIC IIPUIITYCKH Ha

B cootBercTBum ¢ [12, c. 50 Taba. 3 u Taba. 4] B 3aBUCHMOCTH OT MacChl U

IMOBCPXHOCTHU 3aI'OTOBKH.

CMelieHue o MOBEPXHOCTH pazbeMa mramma 0,4mm [12, ¢. 54].

HSOFHYTOCTL, OTKJIOHCHHUA OT IINIOCKOCTHOCTH M OT HpHMOHHHeﬁHOCTH I

¢umanma — 0,5 MM, crepxkas — 1 mm [12, ¢. 51].

Tabmuma 9 — Cmemenne mo noBepxHocTH pazbéma mramma ['OCT 7505-89

TIpurycka Juis K1accoB TOYHOCTH, MM
[Tiockas nosepxHocTs pazsema (I1)
Tl T2 ™ | T4 | TS
Macca nokoBk#, kr CHMMETpHYHO H30THYTAs NoBepXHOCTh pazbeMa (M)
Tl | 1 ] 1 [ 715 ]
Hecnmmerpuuno w30rHyTas moBepxHocts passema (H,)

Tl T2 T3 T4 TS5
‘ Jlo 0,5 Bkmioy. 0.1 0,1 0.2 0,2 . 03

Ce.05m01,0 » 01 0,1 0.2 0,3
w10 »1,8 » ’ 0.2 ’ 0,3 0.4
»1,8 »32 » 02 ’ 0.3 0,4 0,5
»32 »56 » 02 ’ 0,3 0.4 0,5 0,6
»5,6 »10,0 » T 0,3 0.4 0,5 0,6 0,7
» 10,0 » 20,0 » 0,3 0.4 0.5 0,6 0,7 0,9
»20,0 »50,0 » 0,3 0.4 0,5 0.6 0,7 0,9 1,2
» 50,0 »1250%» 0,4 0,5 0,6 0.7 0,9 1,2 1,6
» 125,0 » 250,0 » 0,4 0,5 0,6 0,7 0,9 1,2 1,6 2,0
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Tabmuma 10 — M30rHyTOCTh ¥ OTKJIIOHEHHUS OT TUIOCKOCTHOCTH

u nipsimostuHerinoctu o 'OCT 7505-89

HanGoubImii Da3MED HOKOBKH [Tpunycku a1 KJ1acCoOB TOUHOCTH
pasMEp TI | T2 | T3 | T4 | T5
J1o 100 BxIIOY. 0,1 10,2 (0,2 ] 03 ]04
Cs. 100 » 160 » 02 102 (030410,
» 160 » 250 » 02 103 (04 | 05 0,6
» 250 » 400 » 03 (04 |05 ] 0,6 028
» 400 » 630 » 04 (05 |06 | 0,8 1,0
» 630 » 1000 » 0,5 06 | 0,8 1,0 | 1,2
» 1000 » 1600 » 0,6 | 0,8 1,0 1.2 | 1,6
» 1600 » 2500 » 08 [ 1,0 [ 1,2 | 1,6 | 2,0
Pa3zmepsl mokoBKH, MM:
muametp 39,85 + (2,2+1) x 2 = 46,25 npunumaetcs 46Mu;
muametp 120 + (2,5+0,4+0,5) x 2 = 126,8 npunumaetcs 127mm;
auametp 95 — (2,5 + 0,4+0,5) x 2 = 88,2 npuHumaercs 88Mm;
rryouna 121 +(2,5-2,5+0,5) x 2 = 122 npunumaercs 122mmM;
tonmuHa 280 + 3x 2+ 0,4+0,5= 286,9 npunumaetcs 287mm;
tonmmHa 414 + 3,2x 2 + 0,4+0,5= 421,3 npunumaercs 42 1mwm;
Tabmuna 11 — O6muii MpUIyCK U pa3Mepbl UCXOTHON 3aTOTOBKH, MM
Howmep Pa3zmep Hpumyck Pa3zmep
. | JomomHUTENH- .
MOBEPXHOCTH | getanu | OcHOBHOM i OOumii | 3arOTOBKH
1-25 414 3,2 0,9 7,3 421
1-9 280 3,0 0,9 6,9 287
11-25 121 X 0,5 1 122
34 @95 2,5 0,9 6,8 ?88
8 »39,85 2,2 1 6,4 P46
28 »120 2,5 0,9 6,8 @127

Paguyc 3akpyrieHus HApY>KHBIX yIIIoB puHUMaeM 2,0 mm [12, c. 20 tabu. 16].
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Tabnuma 12 — MunuManbHasi BeIMYMHA PAJANYCOB 3aKPYTJICHUN

HapyXHBIX yriaoB mokoBok mo I'OCT 7505-89 [6, ctp. 51-52, tabu. 7]

MuHUMaIbHAS BEIMYMHA PAIHYCOB 3aKPYIIICHUH, MM,
Macca MoKOBKH, KT NPH ITTYOHUHE MOJIOCTH PYYbs IITAMIIA, MM
10 10 Bximrou. 10 - 25 25-50] cB. 50

Jlo 1,0  Bxirou. 1,0 1,6 2,0 3,0

Cs. 1,0 » 6,3 » 1,6 2,0 2,5 3,6
» 6,3 » 16,0 » 2,0 2.5 3,0 4,0
» 16,0 » 40,0 » 2,5 3,0 4.0 5,0
» 40,0 » 100,0 » 3,0 4,0 5,0 7,0
» 100,0 » 250,0 » 4,0 5,0 6,0 8,0

[ITamMnoBOYHBIN YKIJIOH - 7° cM. [6, ¢. 50 Tab:x. 5].

Ha3znauenue oonyckos, npedenbHvlx OMKIOHEHUL U onpeoeienue pazmepos
UCXOOHOU 3020MOBKU

Jlomycku Ha pa3Mepbl UCXOIHOW 3aroTOBKM IpumeM 1o Tabnuue 12.11pu
3TOM MpaBHIIa BEIOOPA IOMYCKOB pa3MEPOB COOTBETCTBYIOT MPaBUJIaM Ha3HAYCHUS
npummyckoB. Pe3ynbrarsl BEIOOpa HOMYyCKOB 3anmucanbl B Ta0I. 13.

Tabnuma 13 — Jlomycku, mpeaenbHble OTKIOHEHHS M pa3Mepbl MCXOJIHOMN

3arOTOBKH, MM

PacuerHsblit Jonyck OTKJIOHEHUE Pasmep
pasmep Bepxnee Hwuxnee

421 5 +3,3 1,7 421733
287 45 +3,0 1,5 28775
122 4,0 +2,7 -1,3 12275
46 3,2 2,1 1,1 04621
988 3,2 +2,1 1,1 988 51
9127 3,6 +2,4 1,2 0127 7>

Jlomyck anmuHsbl ctepxkHsa 6,0 MM - o [12, ¢. 12].
Heyxkazannsie npeenbHble OTKIOHEHUS pa3MepoB - 1o [12, c. 12].

Heyxka3zanHble 1OMyCKHU panycoB 3aKkpyrieHus - o [12, c. 16-17 Tabiu. 17].
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Pucynok 5 — Ocku3 3aroToBKu

Pacuer nmpunyckoB Mo TaOJIMYHOMY METOJYy HPOU3BOAMUTCS B CIEAYIOIIEH
nocienoBarenbHOCTH. CHauajga ONpelessitoTcss oO0IMe MPHUIyCKM Ha BCe
oOpabaTbiBaeMble TOBEPXHOCTH HCXOJHOM 3aroTOBKHM. 3aTeM ISl KakIou
00pabaTbiBaeMOit MOBEPXHOCTHU B COOTBETCTBUU Cc YUCJIOM u
MOCJICIOBATEIbHOCTBI0 ~ TEXHOJIOTMUECKUX  IMEPEeXO0JIOB  YCTaHABIMBAIOTCS
HOMUHAJIBHBIE NIPUITYCKH U Aomycku Ha pasmepsl o I'OCT 7505-89. IIpu stom
IPUILYCKH HA3HAYaAI0TCs, HAYMHAs C IIOCIEAHETO IEpexoa.

HomuHanbHbIM pUITyCK Ha MEPBbI YEPHOBOM MEPEXO]l ONMpEeneseTcs Kak
pa3HOCTh MEXKIy OOIIMM TPUIyCKOM Ha o0OpabaThiBaeMyl0 MOBEPXHOCTD
UCXOJHOM 3aroTOBKM W CYMMOW HOMHHAJIBHBIX IPUITYCKOB Ha MOCIEAYIOIIMX
nepexoaax.

HomuHanbHbIe pa3Mepbl, MOJy4YaeMble ITOCIE BBITIOIHEHHS Ka)XIOro I-To
nepexoja, ONpeAessioTCs Mo CASAYIOMUM (PopMyiam:

- I Hapy>KHOM TTOBEPXHOCTH:

D' = Di+1 + ZZi+1
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- ISl BHYTPEHHEH MTOBEPXHOCTH:
D, =D, -2Z,,

rae  Dj— pa3mep, noaydaemslii mocie I-ro nepexoia;

Di +1— pa3mep, moiydaeMblii Ha TIOCTIEAYIOIEM TTEPEXO/C;

Z;+1 — HOMUHAJIbHBII NPUIYCK Ha CTOPOHY Ha MOCJIEIYIOIIEM [IEPEXOIE.

[Tommygaemblie 3HaueHUs Ui D peKOMEHIyeTCsl OKPYTJIATh AJIsl IePEX0I0B
no 12-14 xBanuTeraM A0 OAHOTO 3HAKA MOCIE 3alsTOM, a s mepexo10B mo 6-11
KBJIUTETAM — JIO JABYX 3HAKOB TIOCIIE 3aISITON.

MaxkcumanbHbIi NPUIYCK HA JUAMETP Ha IIEPBOM IIEPEXOJE OIpPEAEIseTCS
0 CIEAYIOMIM (pOopMyIam:

-JIUIsl HAPY KHOM MmoBepXHOCTH [6]:

27, =2Z,+Td, +ES,

1max

-JUIsl BHYTPEHHEH moBepxHocTH [6]:

27, . =2Z,+Td, +El,

1max
e Zimax — MAaKCUMaJIbHBINA MPHUITYCK HA CTOPOHY HA MEPBOM MEPEXOJIE;

Z;— HOMUHAJIbHBIN TIPUITYCK HA CTOPOHY Ha TIEPBOM MEPEXOJIE;

Td; — mormyck pa3Mepa Ha IepBOM MEPEXO/C;

ESo— BepxHee nmpenenbHOe OTKIIOHEHHE pa3Mepa 3ar0TOBKHY;

Elo— HmxHee npenenbHoe OTKIOHEHUE pa3Mepa 3arOTOBKH.

MaxkcumanbHblil MPUIYCK HA JHAMETP I IOCIEAYIOIIUX OIepalui I10
bopmysie i HapyKHOM oBepXHOCTH [6]:

27, =27, +Td,

rie  Zimax — MAKCUMaJIbHBIN MPUITYCK HA CTOPOHY;

Zi{— HOMUHAJILHBIN MPUITYCK HA CTOPOHY Ha I-M MEPEXO/IE;

Td; — nonmyck pa3mepa Ha I-M mepexo/ie.

IMoBepxHocTh Ne8. Dta HapykHas IMOBEpPXHOCTH auamerpoM (@39,85h6
(039,850016) MM BKJIIOUAET TpU OdTama o00paboTkH: «YepHOBOE TOYCHHEY,

«ITomyuncroBoe ToucHUE», «TOHKOE TOUCHHUE.
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Jlomyck pa3mepa Ha KaXIOM IIepexXojieé Ha3HAa4YaeTcs 10 Tadiuiam

AKOHOMMYECKOM TouHOocTH [12, ¢. 103].

Jlist paccMaTpuBaeMOil MOBEPXHOCTH ISl BTOPOTO M TPETHEr0 NEPEXO0B B

3aBUCHUMOCTH OT JIMHHBI KW JHAMCTpa O6pa60TKI/I Ha3Ha4YacM HOMMHAJIBHBIC

NPUITYCKH Ha auaMeTp o Tabmumam [12, ¢. 103-107]:

2'2221 ,8MM, 2 'Z3:0,3MM.

Homunanensiil npunyck 1yis nepexona «YepHoBoe TOUEHHE» ONPEAEseTCS

KaK pa3HOCTh MEXAYy OOLIMM MPUITYCKOM, pACCUUTAHHBIM B Tabiuie 8, 1 CyMMOM

npuIyckoB Ha nepexonax «IlomyuncroBoe ToueHue», « TOHKOE TOUEHUE:

2-71=75-(2Z,+27Z5)

2:2,=6,4-(1,8+0,3)=4,3 mm.

Jlnst onpeiesieHusl HOMHHAIBHBIX Pa3MEPOB BOCIIOIb3yeMCsl (hOPMYJION:
D,=D3+2-Z;,

D,=39,85+0,3=40,15 mwm;

D,=D,+2-Z,,

D,=40,15+1,8=41,95 mmM.

MakcumanbHbIe IIPUIIYCKHW Ha KaXIOM H3 IICPCXOJOB OIIPCACIIACM II0

bopmynam:

2-Zamax=2-Z3+Td3,

2:Z3max=0,3+0,016=0,316 mwm,

2-Zomax=2-Z,+Tdy,

2-Zymax=1,8+0,062=1,862 mwm,

MakcuManbHbIN MPUITYCK HA TUAMETP Ha TICPBOM MEPEXO/Ie:
2-Zymax=2-Z1+Td+ESy,

2:Z1max=4,9+0,016+2,1=7,02

IoBepxHocTh Ne22. JlaHHash TOBEPXHOCTh auamerpoM (120 BriIrOYaceT

OJIMH 3Tan 00paboTKu: «PacTOYuTh OTHOKPATHOM.

O4eBuHO, YTO HOMUHAJIBHBIN MPUITYCK paBeH 00IEMY MPUITYCKY

3aroTOBKU: 2:Z1=2-Z ,6=6,8 MM.
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OnepalOHHBINA pa3Mep Ha NEPBOM IEPEXOJE PABEH pa3sMepy Ha 4epTeke
netanu: D;=120_ g7 MM.

IMoBepxHocTh Ne28. J[aHHAsE MOBEPXHOCTh JAMAMETpoM P95 MM BKIHOYACT
Tpu  odtama  oOpabotku:  «Pacrounth  mpeaBapurenbHO»,  «Pacrounthb
OKOHYATEIbHO», «PacTOYNTH TOHKOY.

JIns paccmaTpuBaeMou IMOBEPXHOCTH JUIsl BTOPOTO M TPETHETO MEPEXOJI0B B
3aBHCHUMOCTH OT JJIMHHBI M JuaMeTpa oOpaOOTKM Ha3HAYaeTCsl HOMMHAJIBHBIN
NPUITYCK Ha TuameTp 2-Z,=1,6mm, 2-Z3=0,2mMm.

HomMunaneneii npumyck mma  nepexona «ToumTs mpenBapUTENBHO»
ONpesesnsieTcss Kak pa3HOCTh MEXAYy OOLIMM IpPUITYCKOM, pacCUMTaHHBIM B
tabnuue 2.5, ¥ CyMMOM NpPHUIIyCKOB Ha mnepexojax «TouyuTh OKOHYATEIBHOM,
«TounuTth TOHKO»:

2'Z]_=ZO6-(2'ZZ+2'23)

2:2,=6,8-(1,6+0,2)=5 mm.

Jliis onpeziesieHus HOMUHAJIbHBIX pa3MEpPOB BOCIIONIb3yeMcs (DOPMYIION:

D,=D3+2-Z;,

D,=95-0,2=94,8 mMm;

D,=D,+2-2Z,,

D;,=94,8-1,6=93,2 mm.

MakcuManbHble IPUIYCKHM Ha KaXXIOM U3 IIEPEXOA0B OIpeleIsieM I10
dbopmynam:

2'Z3max:2'23'|'-rdSy

22 3max=0,3+0,087=0,387 mMm,

2'ZZmax:2'ZZ+Td2:

2-Zymax=1,8+0,22=2,02 mwm,

MaxkcumanbHbIi OIPUITYCK HA JUAMETP:

2-Z1max=2-2Z1+Td,+El,,

2-Z1max=6+0,3+2,1=8,4
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Tabmuua 14 -  IIpomexxyTouHble TOPUIYCKM U ONEpPAalOHHBIE

AUaMCTPAJIBHBIC PAa3MCPhBI

Nemop, | Mapwpyroodpadoran | |, o oo | Es | EIL
eTanu ICMCHTApHOH MM MM MM MM MM MM
MMOBEPXHOCTH
IToxoBka 3,2 g’i - 46 +2,1 | -1,1
1.Tounts 0,16 2,45 3,5 41,95 0 016
8 MIpEeABAPUTENBHO 49 7,0
2. Tounts okonuarensao | 0,062 0.9 0,93 40,15 0 R}
' 8 ! 18 | 1,86 | 0,062
0,15 | 0,158 -
3. ToYnuTh TOHKO 0,016 03 10.316 39,85 0 0,016
IToxoBka 3,6 g’g - 127 | +2,4 | -1,2
# 1.T 0,87 39 | 514 120 0 -0,87
.To4nTh OTHOKPATHO , 78 1027 ,
[ToxoBka 3,2 2’3 - 88 +1,1 | -2,1
1.PactounTth 0.3 3 4.2 032 | +0.3 0
28 IPEIBAPUTEITHHO 6 8,4
2.Pactounts 0,8 1,01 +0,2
OKOHYATEIbHO 0,22 1,6 2,02 94.8 2 0
3.PacTounTth TOHKO 0,087 | 0,1 {0,194 | 95 +§7’0 0

1.3. Pa3paborka TeXHOJIOTMYECKOIr0 mpolecca MeXaHHM4YeCKoil
o0padoTku geranu «Kopnyc komMneHcaTopa» Ha o0padaTbiBalIIeM LEHTPe ¢

Iy CTX GAMMA1250 TC

1.3.1. Bbi6op TexHOI0TrHYeCcKHX 0a3

basupoBaHme pemnraer 3agayd B3aUMHOW OPHUEHTAIIUH JeTalei U y3J0B MpH
coopke W 00paboTKe 3aroTOBOK Ha CTaHKaX. T[eXHOJOru4eckue 0asbl
UCIIOJIb3YIOTCS JJIS ONIPEICTICHUS TTOJIOKEHUS U3JIETUS B TIPOIIECCE U3TOTOBJICHHUS.

BrImensitoT OCHOBHBIE ¥ BCIIOMOTATEIbHBIC TEXHOJIOTHYECKHE 0Oa3bl,
YEpHOBBIE W YHUCTOBBIE 0a3bl. K OCHOBHBIM TEXHOJOTHYECKUM 0azam OTHOCST

noBepxHocty ¥39,85h6 u P110f7. K BcriomorarenbHbIM 6a3aM OTHOCAT
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noBepxHocTh ©102¢9, kanaBka mmpunon 9H14 u orBepcTue g95HO.

K YCPHOBLIM 0azaM OTHOCST IMOBCPXHOCTHU, KOTOPBIC HCIIOJIB3YIOTCA Ha

NepBOM omnepaluu, Korjaa OTCyTCTBYIOT 00paboTaHHbIEC TOBEPXHOCTH.

B namewm cnydae yepHoBo# 0aszoii Oyner topei «b», MOBEPXHOCTh «A» H

nentpoBoe orepctue B. Topern «by» numaer neranb 2-X cTeneHed CBOOOIBI

(ODHOTO TEepeMEIIeHUs U OJHOTO BpaIlleHus), TOBEPXHOCTh «A» — 3-X cTerneHei

CBOOO/BI (IBYX MepeMeleHUi W OJHOr0 BpallleHus), oTBepcTHe «B» — ogHOro

nepemelnenus. Takum oOpazom, 6a3upoBaHue MOTHOE.

Cxema uyepHOBOTO 0a3MpOBaHUS TIOKa3aHa HA PUCYHKE 6.

123 .
\ A
45
N\
|6
i3 a 8
Pucynoxk 6 — UepHoBbIe 0a3bl TEXHOJIOTMYECKOTO MTpoLiecca
YucroBas 0a3a — »TO 00paboTaHHas TIOBEPXHOCTb, HA KOTOPYIO

yCTaHaBJIMBaETCs JeTanb npu oOpaboTke. B Hamiem ciyyae 4MCTOBBIMU Oa3zaMu

AaBisieTcs Topeln «» 1 moBepxXHOCTH «I».

[IpaBeiii TOopen «JI» — numiaer aetans 2-X CTENeHEW cBOOOABI (OIHOTO

NepeMEeIeHUs] ¥ OJIHOTO BpAIICHUs), TOBEPXHOCTh «I» Inumraer aeranp 3-X

cTeneHed cBoOOABI (OJHOTO MepeMelieHuss U AByX BparieHuil). Takum obpazom,

0a3upoBaHKE HE MOJIHOE.

UucrtoBoe 6a3upoBaHKE MPEICTABICHO HA PUCYHKE 7.
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1.3.2. Boi0op MeT010B 00pad0OTKH MOBEPXHOCTEl

;u_\_d'

Pucynox 7 — UepHoBbie 0a3bl TEXHOJIOTUYECKOTO Mpoliecca

Metoasl 00pabGoTku OyaeM BbIOMpaTh MO TaOJMIIAM SKOHOMHYECKOU

tounoctH [1, ¢. 150 Tabn. 3] u 3aneceM B Tabuiry 15.

Tabmuua 15 — Metoabl 06paboTKH MOBEPXHOCTEN

No moB. To4YHOCTH MOBEPXHOCTU
Meronx 06paboTku
1 2 3
1 H12 ITogpesaTh OTHOKPATHO
2 H14 Cepnuth, paccBepIUThH
3 H14 CBepauTh OTBEPCTHE
4 H12 Pactounth dacky
5 H14 CBepauTh OTBEPCTHE
6 JT15/2 TounTs peABapUTETHHO
7 H14 Cepnutb oTBEpCTHE
8 h6 TounTh NpeABapUTEIILHO
9 H12 [Tonpe3aTh OJHOKPATHO
10 H14 OO6TOYNTH OAHOKPATHO
11 JT14/2 PacTounTh KaHaBKY
12 h14 TouuTh NpeBAPUTEIILHO
13 H14 CBepnuTh OTBEpCTHE
14 h14 ®dpe3epoBaTh OAHOKPATHO
15 h14 [Tonpe3aTh OTHOKPATHO
16 h14 IlekoBaTh OTBEpCTHE
17 h14 IToapesats OJJHOKPATHO
18 h14 TounTts OJHOKPATHO
19 H13 Tounth KaHABKY
20 h14 TounTh OTHOKPATHO
21 H12 [Tonpe3ats npeaBapuTenbHO
22 h14 TOYHTH OTHOKPATHO
23 h14 [Toape3ath OJHOKPATHO
JIucr
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Oxonyanue Tadauiel 15

1 2 3

24 e9 Touuts npeaBapuUTEILHO
25 h14 [Toxpesats 0JTHOKPATHO

26 H14 Pactounts dacky

28 H9 PactounTs npenBaputensHO
30 H14 PacTounTh KaHaBKY
32 h14 ®dpe3epoBaTh OAHOKPATHO
34 h14 ®dpe3epoBaTh OHOKPATHO
36 h14 ®dpe3epoBaTh OAHOKPATHO
38 h14 Tounts dacky

Ha pucynke 8 0003HaunM oOpabaThiBaeMble OBEPXHOCTU M HAa3HAYUM Ha

HUX METOAbI 00pabOTKH.

A-A
e ® o 06 9 ® @O
% . ' I1 I I
- |
I I I P\
b(5) £

01016, @ OO

Pucynoxk 8 — Dcku3 neranmm «Kopiyc komreHcaTopa»

1.3.3. BbI0op cpeacTB TEXHOJIOTHYECKOT0 OCHAIEHHUSI

Cpeocmea mexHon02u4ecko2o OCHaAueHuUs

K cpencrtBam TEXHOTOTHYECKOTO OCHAIIEHUS OTHOCSITCS: TEXHOJIOTHYECKOE
o0opysoBaHWE; TEXHOJOTMYecKass OCHAcTKa (B TOM YHCJIE HWHCTPYMEHTHI U
CpelncTBa KOHTPOJIA); MPUCTIOCOOJICHNE, CPEICTBA MEXaHU3AINA U aBTOMATH3AI[UN

TEXHOJIOTHYECKUX IpoIieccoB [6, c. 77].
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Buvibop 0b6opyoosanus

B cBsI3u ¢ yMEHbILIEHUEM NPOU3BOACTBEHHON IPOrpaMMBbl BBIITYCKa JI€TANIEH
«Kopnyc xommnencatopa» ¢ 930 mo 550 mepen mpeanpusitmeM BeTajla 3ajaya
HOBBIIIEHHE HSKOHOMHYECKON 3(PPEKTUBHOCTH MPOU3BOJACTBA U  IEPEBOJ
IIPOU3BO/JICTBA C CPETHECEPUITHOTO HA MEIIKOCEPUITHOE.

[Ipennaraercs, 3aMEHUTH CYLLECTBYIOIIEE YHUBEPCAIbHOE 000pYAOBaHUE HA
obOpabatsiBaroruii ieHTp ¢ YITY, uTto Oyner coOTBETCTBOBATH MEIKOCEPUHMHOMY
IPOU3BOJACTBY M TMO3BOJIUT MPEANPUATHIO CIPABUTHCS C 3ajlayeil MOBBILIEHUS
SKOHOMUYECKOHN 3(P(PEKTUBHOCTH.

ITepexon Ha 006paboTKy aetaneit Ha crankax ¢ UITY — nporpeccuBHbIN 11ar
U JIaeT psiJ NPEUMYLIECTB, TAKUX KaK:

— MOBBIIIEHUE TPOU3BOIUTEIILHOCTH TPYAA;

—  yMEHBbLIEHHWE  KOJIMYECTBA OOOpYJOBaHHS U  Kak  CJEICTBHE
IIPOU3BOICTBEHHBIX TUIOLIA/ICH;

— COKpAILlEHHE KOJIMYECTBA MEPCOHAa.

Jlannble mard no3BoisAT Oojnee 3ddexTuBHEE pabdOTATh MPEANPHUSTUIO B
YCIOBHUSAX  KPU3HCHBIX  sIBIICHMM  HaOmomaromuxcs ¢ 2014 roma B
MaIlIMHOCTPOUTEILHOMN 00sacTu PO.

Breibop THma craHka HEOOXOIHWMO COIOCTaBUTh C €r0 BO3MOXKHOCTSMU
o0OecreunTh TEXHUYECKHWE TpeOoBaHUs, (HOPMBI M KayecTBO 0OpabaThIBAEMBIX
IIOBEPXHOCTEN.

B numioMHOM mpoekTe npearaercs HMCIOJIb30BAaTh TOKAPHBIA LEHTP C
UITY monenn CTX gamma 1250. OGpabaThiBarOImIMil IIEHTP MPEACTABISET COOOM
MHOTO()YHKIIMOHAJbHYI0 MAallMHY C KOMIIAKTHOW MOJYJIbHOM KOHCTPYKIUEH,
KOTOpasi MO3BOJISIET OCYIIECTBIATh MPOCTYI0 00pabOTKY 3aroTOBOK MPHU IOMOIIU
OJIHOTO IIMHWHAEIBHOTO MaTPOHA U PEBOJIBBEPHON T'OJIOBKH, a TAKKE BBIIOJIHATH
CJIOKHEHIINE ONepalyy MpU MEePEMENIEHUU CyNnnopTa no ocu Y ¢ NPUMEHEHUEM
npotuBomInuHAEHs (omuus). Tak e CTAaHOK OCHAIIEH MOIIHBIM TOKapHO-

(bpe3epHbIM LIMUHEIEM C TOPK-ABUraTesieM. UHTerpupoBaHHbII THUCKOBBIM
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marasut Ha 24 unctpymenTa. lIpousBogurensHocts Moaenu CTX gamma 1250
CT yBenuuena Ha 25% 1m0 CpaBHEHHUIO CO CTAaHAAPTHBIMU CTAHKAMH.

OTauuuTeIbHON OCOOCHHOCTHIO JAHHOTO CTaHKa SIBISACTCS YBEJIMYCHHAs
pabouasi 30Ha, 4TO MO3BOJISIET 00paldaThIBaTh METALTUYECKUE W3JIETUS OOJIBIINX
pa3mepoB. Bce neranu mammHbl U3roTOBJIEHBI U3 BHICOKOKAYECTBEHHBIX MPOYHBIX
MaTepuanoB, YTO 00ECIEeYMBACT MX H3HOCOYCTOMYMBOCTh M AJTUTEIBHBIM CPOK
CITYKOBI.

12 - no3uuMOHHAs  pPEBOJbBEpHAs TOJOBKA C  BpallarOIIMMUCS
MHCTPYMEHTAMHU CKOHCTPYMpOBaHAa TakUM 00pa3oM, dYTOOBI CHOCOOCTBOBATH
OBICTPOMY YIAJICHHUIO CTPY>KKM M METaJUIMYECKMX OTXOJOB U3 paboyeil 30HbI
craHka. Cucrema cMmeHbl MHCTpyMeHTOB VDI 40 cokpamaer BpeMs NOpoCTOs
MAaIllIUHbI, BBINOJNHSS HEOOXOoAMMbIE omepanuu aBromaruyecku. Lludposbie
IPUBOJBI M BCTPOEHHBIM 3JIEKTPOJABHUIaTesb IIMUHJIEIS CHOCOOCTBYET BBICOKOM
TOYHOCTH 00PaOOTKU U3AENUNA U XOPOIIHUM TUHAMHUYECKHM CBOMCTBAM CTAaHKA.

Bricokoe kadectBo 00pabOTKM  jJocTUraeTcss Onarojaps  HAJIHYUIO
CIICLIUAJIbHBIX H3MEPUTENBHBIX YCTPOMCTB, a TAaKXKE HAJACKHOU CHUCTEMOU
KOHTpOJisi Kommnanuu Siemens. HeoOxoauMbie CBEICHHS O COCTOSHUU padOvMX
OpraHOB CTaHKa Ha MPOTSHKEHUHU MTPOU3BOACTBEHHOTO MPOIEcca 0TOOpaXkaeTcs Ha
MHOTOKaHAJIbHOM CEHCOPHOM JIMCILIeE B BHJI€ OOUICTIPUHATHIX CHMBOJIOB.

[IporpamMMHOe oOecrnieueHue MOAJEPKUBAET BO3ZMOXKHOCTh HCIOJIb30BaHUE
3D rpaduku. IlporpammupoBaHue ¥  MOJEIUPOBAHUE  OCYILIECTBISCTCS
HETMOCPEICTBEHHO B MPOU3BOICTBEHHBIX YCIOBUSX.

B tabnuiie 16 nmpeacraBiaeHa Texuuueckas xapakrepucrtuka ctanka CTX
gamma 1250TC. Ha pucynkax 9 u 10 npencrasien oopadarsiBaroniuii nentp CTX
gamma 1250 TC.
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Pucynok 9 — O6pabarsiBatomuii ieatp CTX gamma 1250 TC

Pucynok 10 — O6pabarsiBatonuii nentp CTX gamma 1250 TC 6e3 xoxyxa ¢

YKa3aHHuEM ocen KOoopauHaT

Hzm.
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Tabnuma 16 — Texanueckas xapakrepuctuka OL[ CTX gamma 1250 TC

Mozens 00pabaThIBaONIETO LIEHTPA CTX gamma
1250 TC
MaxkcuMabHBIA AHaMeTp 00TauuBaHUS, MM 700
MakcuManpHas JIMHHA 3aTOTOBKH, MM 1250
Makc. 9rciio 000pOTOB IIABHOTO HIMHMHEIS, 00/MHH 4000
Makc. MOITHOCTb TJIaBHOTO PUBOJA, KBT 32
Makc. 9rcio 000pOTOB KOHTP HIMUHAETS, 00/MUH 5000
Makc. MOLTHOCTh KOHTP HIMUHAENS, KBT 26
KonnuecTBo NpUBOIHBIX HHCTPYMEHTOB 12
Makc. ynciao 060pOTOB MPUBOHOTO HHCTPYMEHTHI, 00/MHUH 3000
Bpewmst nepekitoueHust ”HCTPYMEHTHI, © 4
[Mepemernenue no ocsim X/Y/Z, mm 480/300/1300
Macca cTaHKa, K& 14000

Pexxymmii  MHCTpyMEHT Juisi  pa3pabaTbIBa€MOIo0  TEXHOJIOIMYECKOIrO
npouecca BbIOMpaeM, B COOTBETCTBUHM C PEKOMEHJALUSIMH, H3JI0KEHHBIMU B

KaTajorax MeTajIopexKyIlero HHCTpyMenTa ¢pupmel «lscar».

1.3.4. Pa3paGoTKa TeXHOJOTHYE€CKOr0 MapIPyTa 00padoTKH J1eTajIn

OcHOBHBIMHU 3a7jauaMu OOpaOOTKU PE3aHUEM SBISIETCSI M3TOTOBIIEHUE C
3aJJaHHOW IPOM3BOJUTENBLHOCTBIO JeTallell TpeOyeMoro KauecTBa U3 BhIOPaHHBIX
KOHCTPYKTOpaMU MAaTepuajIoB IPH MUHUMAIbHO BO3MOXKHBIX MPOU3BOACTBEHHBIX
3arpaTtaXx. B 3aBucmMocTH  OT 3THX  TpeOoBaHWU  pa3pabaThIBAETCS
TEXHOJIOTUYECKHUM mporecc o0paboTKu, BbIOMpaeTcs 0O0OpYIOBaHUE U PEXKYIIUN
UHCTPYMEHT.

VY coBepIIEHCTBOBAHHBIM TEXHOJIOTHYECKUHN TPOIECC: MapmpyT oOpaboTKH

JieTaau, BIOOp 000pyA0oBaHUs MMOKa3aHo B Tabmuie 17.

Tabmuma 17 — IlpoekTHslii BapuaHT oOpaboTku neranu «Kopmyc
KOMIIEHCATOpa»
Ne ConeprxaHue oneparuu ObopynoBanue
orep
1 2 3
Ycranos A .
OO6pabaTbeIBaromit
005 | TounTh MOBEPXHOCTH 1.
uentp ¢ UIlY monenu
IlenTpoBath oTBEpCTHE 2.

W3m.
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Oxonyanue Tadnauusl 17

1 2 3
Touuts noBepxuoctu 6, 8, 9, 10.
Touuts noBepxunoctu 14, 15, 17, 18. CTX gamma 1250
Cepauthb oTBepcTus 3, 5, 7. TC
CBepauTh OTBEpPCTHE 2.
¥Ycranos b

Tounuth noBepXHOCTH 25, 24, 23 u 22.
Touuts noBepxuoctu 19, 21.

Touuts kanaBky 20. O6pabatsiBaroiuii
005 Pactrounts oTBepcTHE 28. uentp ¢ UIIY monenn
Tounts kanasky 11, 30. CTX gamma 1250
Ceepiuts otBepeTus 13, 16. TC
®pe3epoBaTh NOBEPXHOCTH 32.
®pe3epoBaTh NOBEPXHOCTH 34.
Ppe3epoBaTh NOBEPXHOCTH 36.
010 | IIpombiBKa Maiiraa MoeuHast
015 | KonTpoan CTOJ KOHTPOJIBHBIM

1.3.5. Boi0Oop pe:kyiiero HHCTPYMEHTA U PEKUMOB pe3aHus

[Tpemtaraercss UCMONB30BATh PEXYLIMA HHCTPYMEHT ¢upMmbr «lscar» [15,
16]. Pexxymuii mHCTpYMEHT il pa3pabaThiBAEMOT0 TEXHOJIOTHYECKOTO Ipoliecca
BbIOMpAaeM, B COOTBETCTBUM C PEKOMEHJALUMSAMH, H3JI0KEHHBIMU B KaTajlorax
METAIIOPEXKYIIETO HHCTpYMeHTa pupMbl «lscar».

ITpu BEIOOpPE MHCTPYMEHTA U «HAYAJIBHBIX)» PEXKUMOB PE3aHUs, IEPBHIM
JIeJI0M, HEOOXOAMMO OTPEIETUTh MPUHAIICKHOCTh 00padbaThiBAEMOT0 MaTepuaia
K OJHOW W3 IIEeCTH TIpynmn. ITa KiIacCUPUKALUs MaTepHalioB BeIETCS B
cooTBeTcTBUM co cTanaapToM ISO 513: nmpencraButenu (MaTepuanbl) Kaxa0i
IPYIIIbI BBI3BIBAIOT B IIpoliecce UX 00paOOTKH KaYECTBEHHO OJJMHAKOBBIN TUII
Harpy3K Ha pexylIlyo KpOMKY, U, COOTBETCTBEHHO, IIOJI0OHBIN TUIT U3HOCA.

Cranp 38XC (HM3KONErHpOBaHHAsA C G,,=920MIla) oTHOCHTCA K rpymme
MarepuainoB — P7 [15, c. 398].

Ha pucynke 11 mokazan CKpUHIIIOT BRIOOpA TPYIINTBI MaTepraia U3 KaTaiora

«lscar» [15, c. 398].
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reynnbl MATEPUAJIOB

B coorBetrcTBUMM co ctaHgapTamu DIN /1SO 513 n VDI 3323

:22:2?3: - TeépgocTb| MaTepuan
ISO |Marepuan CocTtoaHue [H/mme] |[H/mmz] | me |HB Ne,@®
HenerupoBaHHas < 0.25 %C| OtnyweHHan 420 1350 | 0.21 125 1
CTaNb, NUTelHan >=0.25 %C| OtnyLieHHan 650 1500 | 0.22 190 2
cTans, < 0.55 %C| 3aHanéHHaa 1 oTnyLieHHas 850 1675 | 0.24 250 3
aBToMarHas >= 0.55 %C| OTnyLweHHan 750 1700 | 0.24 220 4
cTanb 3aKanéHHas v otnywerHas | 1000 1900 |0.24 300 5
HusKonernpoBaHHble CTaNM, OTnyLeHHan 600 1775 | 0.24| 200 6
NMTENHble CTanu 930 1675 | 0.24 275 i
(copepranune nervpyowmx 3aKanéxHas v otnywenHas | 1000 1725 | 0.24 300 8
3NEMEHTOB MeHee 5% 1200 1800 | 0.24 350 9
Boicokonerup. ctanb, avterHas | OtnyweHHas 680 2450 (0.23| 200 10
CTa/lb, MHCTPYMEHT. CTa/b 3aHanéHHas M otnywenHas | 1100 | 2500 |0.23| 325 11
o rinsor1an T Iwtsiac ®epputHan/MapreHcutHad | 680 1875 | 0.21 200 12
M ' MapTexcuTHas 820 1875 |0.21 240 13
S AycTenTHaR 600 | 2150 |0.20] 180 14

. Cranb D Hepwas. cTanb

. HyryH

B UsetHbie metanne [l Haponpous. cnnase [l 3akanénHas crank

) OnpepenéHHan cuna pe3aHna ANA OTPE3KAa CTPYIHM 1 MM2,
(2) DaKTOp TONMHBI CTPYHHW.
@Cnucox marepuanos: cM. cTp. E10-45.

ISCAR

Pucynok 11 — Beibop rpynnst Matepuana qis craiu 38XC

PexomeHyeMbie CIuTaBbl 1151 00paboTKK MatepuaiioB rpymmsl P-7 o [15, c.

400-402]: IC520N, IC5005, 1C8150, IC20N.

Onepanus 005 Kommiekcnas ¢ YITY

YcranoB A.

ITepexon 1. Touuts TOpen 1.
Hepxaska SCLCL 2020K12 [15, c. 45],

rae o0o3HaueHo: S — cuctema kperuienust CMII (kperienne BuatoM), C — Gopma

wiactuabl (pomM6 80°), L — rmaBueid yroa B miade (95°), C — 3amHuit yrou

wiactunbl (7°), L — HampaBiienue pesanus (JeBoe), 20 — BbIcOoTa AepKaBKU

(20mm), 20 — mmpuna aepxaku (20mm), K — mmuna mepkaBku (125MMm), 12 —

pasmep miactunbl (12mm) [15, ¢. 10-11] (puc. 12).

Hzm.
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Pucynok 12 - TokapHsIii pe3er] 17 Hapy>KHOI 00paboTKH
Pasmepsr pesnia: h=b=20mwm, |1,=18mm, f=25mm, 1;=125mm [15, c. 45].
[Tnactura CCMT 120404 SM 1C8150 [15, c. 201],
rae obosHaueHo: C - ¢opma mactunbl (pom6 80°), C - 3amuuit yroi
wiactuasl (paBeH 7°), M — kiace TounoctH, T — i CMIT (cTpy»KKOJIOM Ha OTHOM
ISOTURN

CCMT/CCGT-SM

OfHOCTOpPOHHUE NO3UTUBHLIE 80° poMOMUYECHME NNACTUHBI C 3aAHUM YoM 7° ansa
\
NOY4MCTOBOMO M YACTOBOIO TOYEHMA MATKUX MaTEPUAoB MU CNNaBoBs C peAHUMK JobaBKaMu 3 .-ET
%

NapameTpei Mpossuai <— Taépaui Peuov;::{.c:ﬂ:s:unue
@ ") 0 =
23 % HHEIRE 2 g ap f
' s r |8|8[8|8|8|8|8(8|8 8| (| (mwos)

6.30 6.35 2.380.10 2.80
6.30 6.35 238020 280

0.25-200 | 0.05-0.20
025-2.00 | 0.050.25

IC5005
1C807
e o [|C907

6.30 635 238 0.20 2.80) . . 0.25-200 | 0.050.25
6.30 635 2.38 0.40 2.80] e e oo e e | ®| 050250 | 007025
6.30 6.35 2.38 0.80 2.80| L] . L 0.50-250 | 0.07-0.25
9.70 953 397 0.20 4.40) e e L e |0 0.50-250 | 0.06-0.25
9.70 953 397040440 @ (@ | @ o (e | e |eo| e | e e e |e 050250 006025
970 953 3.97 0.80 4.40| LA ®|® | e | e | e | 050300007025
12.90 1270 4.76 0.40 5.50| L L] .o 0.70-350 | 0.07-025
12.90 12.70  4.76 0.80 5.50| AR oo 0.70-350 | 0.07-0.30

* PYHOBORCTHO NO SHCNAYETAUMM M PEHOMEHZAYMH NO PEMMMaN pe3akuA, om. oTp. B118-123, B227-231, B246-249.
Aepwamos, ou. oTp.» C#-SCLCR/L (D14) » E-SCLCR/L-HEAD (B96) » E/S-SCLCR/L (B97) » IM-SCLCR/L (D42) » PCLCR/L-S (B40) » SCACR (B39)
= SCLCRAL (B38) = SCLCR/L-PAD (B38).

ISCAR

Pucynok 13 — Bei6op CMII u pexuMoB pe3aHus
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CTOpPOHE C OTBepcTHeM U (packoii), 12 — HOMHHAIBHAS AJMHA PEXYyIIEeH KPOMKH,
04 - Tommuua (4,76mMm), 04 — pamuyc mpu BepmmHe, SM — o0003HauYeHUE
ctpyxkoiioma, |C8150 — marepuan rractuns [15, ¢. 149-150].

Pexomennyemele pexumbl pesaHus: a,=0,7...3,5mm, f=0,07...0,25Mm/06
[15, c. 201], Vc=200...320m/muH [15, c. 144].

Ha pucynke 13 mpencraBien ckpuHmotr BeiOopa CMII u snemeHTOB
pexuMa pe3aHusl.

[Tepexon 2. LlenTpoBaTh OTBEpPCTHE 2.

Csepio nieatpoBounoe MM ECS A6.30x16-2T10 1C908 [24]. Ha pucyHke

14 mokazaHo EHTPOBOYHOE CBEPIIO.

Pucynok 14 — CBepiio HEHTPOBOUYHOE

Pasmepsr cBepiia: D=6,46mMm, D,=16mm, 1=28mm, L1=8,9Mmm, a=60° [24].

Pexomenayembie pexxumbl pesanus: f=0,10mm/00, Vc=60m/Mun [24].

[Tepexon 3. Touuth moBepxHoctu 6, 8, 9, 10 mpenBapurenbHO. TOYHTH
MTOBEPXHOCTh 8 OKOHYATENIbHO. TOoUNTh MOBEPXHOCTH 14 3a Tpu nmpoxoja.

Hepxaska SCLCL 2020K12 [15, c. 45] (puc. 12).

[Tnactuaa CCMT 120404 SM 1C8150 [15, c. 201] (puc. 13).

Pexomennyemele pexumbl pezanus. a,=0,7...3,5MM, f=0,07...0,25MmM/00
[15, c. 201], Vc=200...320m/muH [15, c. 144].

ITepexon 4. Tounts KanaBky 15, 17, 18.

Hepxaska HELIL 2020-5T12 [17, c. 20] (puc. 15).

[Tnactura GRIP-5008Y IC5010 [17, c. 23].

JInct
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Pucynok 15 - Tokapuslii pe3en 11t 00pabOTKH KaHABOK

Pasmepsr aepskaBku: h=b=20mm, 1,=29mwm, |;=135mm, =17, 9mm, W=5mMm,
Tha=12MmMm [17, c. 20].

Pexomenmyemsle pexuMsl pesanus: a,=1...3mm, =0,23...0,35Mm/06 [15, c.
23], Vc=100...170m/mun [17, c. 309].

ITepexon 5. Ceepauth oTBepcTHs 3, 5, 7.

Caepio SCD 050-048-060 ACP8 1C908 [16, c. 141] (puc.16),
rae o6o3naueHo SCD — MoHONHMTHOE TBepaocmiIaBHOEe cBepio, 050- pikymmii
anametp, 048 — sddekruBHas rimyouHa ceepinenus, 060 — nuameTp XBOCTOBUKA
(6MM), A — TUI XBOCTOBHKA (TIUIUHApUYecKuii), C — oxJaxxaeHue (BHyTpeHHEe),

P — mns cramu, 8 — riyouna ceepiienus (8D), 1C908 — marepuan ceepia [16, c.

115].

- - - 7 -
- - - - - o - - - -
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Pucynok 16 — Cepiio nenpHO€ TBEPAOCIUIaBHOE
Pasmepsr cBepia: L,=95mm, L3=57mMm, L=48mm, d=6h8 [16, c. 141].
Pexomenayembie pexxumsl pezanus. £=0,10...0,18mm/06, Vc=60...80m/Muu
[16, c. 152].
[Tepexon 6. CBepiuth oTBEpCTHE 2.
["onoBka jutst riryookoro cBepiiennss DSD-EA 25 [16, c. 175] (puc. 17),

rae obo3nadeHo D — riry6okoe cBepiienne, S — oguHapHas Tpyoa, D — cepio,

Jluct
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E — napyxHnas pe3pba, A — peryiupyemast IiIacTHHA, 25 — TUaMETp CBEPJICHUSI.

=
Py — il
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Pucynoxk 17 — CepauiibHasi roJioBKa JJisl [IIyOOKOTO CBEPJICHHUS
Pasmepsr cBepimiibHOM rosioBku: D=25mMm, L=72,5mm, d=19,5mmMm,
Eh;=3,6...3,8mmMm [16, c. 175].
[Tnactura XPMT 16002UB [16, c. 197].
Pexomennyembie pexxumbl pe3anus: £=0,10...0,13mm/00,

Vc=50...100m/mum [16, c. 220].

Ycranos b.

[Tepexon 1. Tounts moBepxHocTH 25, 24, 23, u 22.
JepxaBka SCLCL 2020K12 [15, c. 45].

[Tnactura CCMT 120404 SM 1C8150 [15, c. 201].

Pexomennyemele pexumbsl pesanus: a,=0,7...3,5mm, f=0,07...0,25Mm/06

[15, c. 201], Vc=200...320m/muH [15, c. 144].
[lepexon 2. Tounts noBepxHoctu 19 u 21.
Hepxaska SCLCR 2020K12 [15, c. 45].
[Tnactuna CCMT 120404 SM 1C8150 [15, c. 201].

Pexomennyemele pexumbl peszanus. a,=0,7...3,5MM, f=0,07...0,25MmM/00

[15, c. 201], Vc=200...320m/muH [15, c. 144].
[Tepexon 3. Tounth KaHaBky 20.
Hepxaska HELIL 2020-5T12 [17, c. 20] (puc. 15).
[Tnactuna GRIP-5008Y 1C5010 [17, c. 23].

PexomeHngyemble pexuMsl pe3anus: a,=1...3mm, f=0,23...0,35Mm/006 [15, c.

23], Vc=100...170m/muHn [17, c. 309].
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Ilepexon 4. Pactounts oTBepcTHe 8 ¢ kanaBkou 11m 30.
Pesen pacrounoii S32T SVLFCR-16 [15, c. 107] (puc. 18).
[Tnactura VCMT-160404 IB5S [15, c. 252].

Pexomennyemele pexumbl pesanus: a,=0,5...0,8mm, f=0,05...0,20mMm/06

[15, c. 252], Ve=100...140m/mum [15, c. 262].

Pucynok 18 - TokapHslii pe3err sl pacTadyMBaHUs OTBEPCTUI

Pasmepsr pesna: d=32mm, 1;=300mm, 1,=56mm, h=29MmmMm, h1=14,5mm, =22

[15, c. 107].

rae obozHayeHo SCD — moHonmuTHOE TBepaocmiaaBHoe cBepio, 050- pxymumid
muametp, 020 — spdextuBHas rmybuna cepieHusi, 060 — guameTp XBOCTOBHKA
(6MMm), A — TN XBOCTOBHMKA (LWiuHIApuYeckuil), P — 6e3 oxnaxaenus, P — mus

crany, 3 — niryouna ceepiienus (3D), 1C908 — marepuait ceepiia [16, ¢. 115].

[Tepexon 5. Cepnuth orBepcTue 13.

Caepio SCD 050-020-060 AP3 1C908 [16, c. 118] (puc. 19),

140°

Pasmepsl cBepna: L,=66mMm, L3=28mm, L=20mm, d=6h6 [16, c. 118].

Y

VK.).

Pucynok 19 — CBepiio nenpHO€ TBEPAOCIUIABHOE

Pexomenayembie pexumbl pesanus. f=0,1...0,2mm/06, Vc¢=60...80M/MuH
[16, c. 152].

[Tepexon 6. CBepiuth oTBepcTHE 16.

N3m.
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Caepiio SCD 010-006-030 AP6 1C908 [16, c. 117] (puc. 1

9).

Pexomenayembie pexxumbl pesanus: f=0,03...0,1mm/00, Vc=40...60M/Muu

[16, c. 150].

ITepexon 7. @pe3epoBath NOCIEA0BATEIHHO TOBEpXHOCTH 32, 34, 36.

®pe3a konneas HM90 E90A-D50-7-C32 [17, c. 40] (puc. 20).

[Tnactura APKT 1003PDTR-RM IC520M [17, c. 435].

- O -
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r
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Y

Pucynok 20 — @pesa konnesas ¢ CMII

Pasmepsr ppessr: L=130mm, H=41,6mMm, D=50mm, d=32mm, ap=10mm [17,

c. 40].
PexomeHyeMble pPEXUMBI  PE3aHMUS:

V¢=150...225m/mun [17, c. 538].

BriOpannbie 311eMEHThI peXuMa pe3aHus 3aHeceM B Tabauny 18.

Tabnuna 18 - DneMeHTH pexumMa pe3aHus

ap,=4...8mmM, 1=0,10...0,20MMm/3y0,

HaumenoBanue onepauuu, nepexosa, t’ MM So, MM/06 SM’ n’ V,
TosHiH MM/MUH 00/MuH M/MUH
Onepaunus 005 Komniexkcnas ¢ UITY
YcranoB A
ITepexon 1 3,5 0,25 424 1694 250
ITepexon 2 3,1 0,10 303 3033 60
ITepexon 3 3/0,5/3/0,5 0,25/0,1 398/51 1592/510 | 200/250
ITepexon 4 3,0 0,25 92 367 120
ITepexon 5 3,0 0,25 398 1592 200
ITepexon 6 12,5 0,12 107 892 70
Ycranos b
IMepexon 1 3,5 0,25 195 781 250
Iepexon 2 3,0 0,25 181 724 250
Iepexon 3 50 0,25 95 379 120
Iepexon 4 50 0,15 65 436 130
Ilepexon 5 25 0,12 535 4459 70
Ilepexon 6 0,5 0,08 382 A777 15
Ilepexon 7 25 0,9 1147 1274 200
ITepexon 8 2,5 0,9 1147 1274 200
ITepexon 9 2,5 0,9 1147 1274 200
Jluct
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1.3.6. PacueT TeXHH4YEeCKHX HOPM BpeMeHH

B CCpHﬁHOM IMPOU3BOACTBC HOpMad HITYYHO-KAJIBKYJIIIHOHHOI'O BPCMCHHU

onpeaensercs no ¢popmye [6, c. 99]:

n

Tn—x +

n

Tukx: +Tlum: to+t8+tnﬁ+tom’

Trac TH-3 — OATrOTOBUTEC/IbHO-3aKJIIFOUYHUTCIIBHOE BPEMSI,

Twr — mTy4Hoe Bpemst Ha OIEpAIHIO;

N - KOJIMYECTBO JACTalei B mapTuu, N=611T,

to - ocHOBHOE Bpemst, MuH;
{s - BcmomoraTensHOE BpeMms;
tos - Bpems na o6enysxuBanue pabouero mecra;

Tor - Bpemst mepephIBOB Ha OTIBIX U JIMYHBIC HATOOHOCTH.

BcnomoratensHoe BpeMs onpeaensercs mo gpopmyie [6, c. 99]:

thtyc+t3.o+tyn+tH.3,
rac tyc - BpCMA Ha YCTAHOBKY U CHATHUC JIeTalu,
t3.0 - BpEMs Ha 3aKPCIICHUC U OTKPCIUVICHHUC ACTAJIN, MUH,
tyl‘[ - BpCM: Ha IIPUCMBbI YIIPABJICHUA, MUH,

tI/I3M - BpEMA HAa UISMCPCHUC ACTAaJIN, MUH.

Bpewms oOcimyxuBaHus paboyero BpeMEeH! OMPEeIIeTcs 1o

dopmyne [9, c. 99]:
to6 =Trex +topr,
rae  lrex - BpeMs Ha TexHHMUECKOE OOCITYKUBAHKE,

{opr - Bpems Ha opranusanuonHoe 0OCIyKUBAHUE,

OcHoBHoe Bpewms [6, ¢. 100]:
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rae {- pacuernas nmHa;

Trac

I- urcio paGounx X0/I0B.
Pacuernas qnuna [6, ¢. 101]:
| =l.+1,+1..,
Lo - mmna 06paboTKH MOBEPXHOCTH;
Lep- BenmumHa Bpe3anHus HHCTPYMEHTA;

Lrep- BemiamHa nepebera.

Omnpenemam 1w« Ha onepanmio 005 Kommekcras ¢ UITY,

Onepanus 005 Kommuiekcunas ¢ YITY.
Ycranos A.
[Tepexon 1. Tounuts TOpen 1.

JlmuHa oOpabaTbiBaeMOM MOBEPXHOCTH:

£o=23,5mm.

Benmunna Bpesanust u nepebdera [12, ¢. 95]: | +],,, = 3,50

Torna:
| = Io+ I,gp‘F Inep = 23,5+ 3,5 =27 mm.

Yuco mpoxo 108 paBHoO i1=1

27
to; = —— = 0,06.0umn.
424
ITepexon 2. llenTpoBaTh OTBEpPCTHE 2.
JlnnHa 06pabdaThiBa€MOi OBEPXHOCTH:
Co=16mm. |+, =4 | =],+],, +1,,=16+4=20mu.
Yuco npoxo 108 paBHoO 1=1
20
ty, = ——=0,07mumn.
303
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[Tepexon 3. Tounts moBepxHocTH 6, 8, 9, 10 mpenBaputenbHO. TOYHTH

IMOBCPXHOCTH 8 okoHYATEIbHO. TOUUTH IMOBCPXHOCTH 14 3a TpH IMpoxoaa.

JlnHa o6pabaTbiBa€MOi OBEPXHOCTH:

Co=443mm. | +|  =12mm.| =] ,+|  +],. =443+12=455mum.
ep nep ep nep

Co=443mm. | +|  =12mm.| =], +|, +],. =443+12=455xum.
ep nep 6p nep

Lo=123mm. | +1.  =8anm. | =|,+]| +| =123+8=13Lwmn.
ep nep 0 6p nep

Yuco mpoxo10B paBHoO i=1.

455 455 131
to; = + +
398 199 724

=5,24 mun.

ITepexon 4. Tounts KanaBky 15, 17, 18.

JnnHa o6pabdaTeiBaeMO TOBEPXHOCTH:

Co=80mm. |+, =6aue| =],+],,+],,=50+6=56mm.

Yuco mpoxo1oB paBHo i=1.

to, = Z—g =0,6Luumn.

Ilepexon 5. Cepauth oTBEpCTHs 3, 5, 7.

Jlnna 06pabdaThiBaeMOi MOBEPXHOCTH:

Co=40Mm. | +| =9 | =|,+| +| . =40+9=49um,
ep nep 0 ep nep
Yucio mpoxo/10B paBHO 1=3.
4
tos = 49 3=0,37mumn.
398

[Tepexon 6. CBepauTh OTBEpCTHE 2.

JlnrHa 00pabaThIBACMO MOBEPXHOCTH:

Co=256mm. | +| =23 | =|,+], +], . =256+23=279mm.
ep nep 6p nep

Yuco npoxo10B paBHo i=1.

tos = 279 _ 2,6 lmumn.
107

JIuct
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OO61ee MaIIMHHOE BpEMsI Ha YCTaHOBE A

t 50 = 0,06+ 0,07 +5,24+0,61+0,37 + 2,61 = 8,96 .

YcranoB b.

[Tepexon 1. Tounts noBepxHoctu 25, 24, 23, u 22.

Lo = 45mm. 1,+1,., =8wae]| =]+, +|,, =45+8=53wun.

to, = % = 0,27 mumn.

[Tepexon 2. Tounts noBepxHoctu 19 u 21.

Co=30mm. |+, =8 | =],+],,+1,,=30+8=38xm
to, :ﬁzO,wauH.
181

[Tepexon 3. Tounth KaHaBky 20.

£o=21mm. |3p+|nep:8mm.| =1+, +I

ep n

o 21+ 8 = 290

Yucao mpoxoaos i=1.

29
t,. =— =0,31mumn.
03 95

IIepexon 4. Pactounts oTBepcTHe 8 ¢ kaHaBkoil 11u 30.

Yucio mpoxoos i=1.

Co=178um. |+, =6 | =],+], +1,,=178+6=184mu.

nep

184
tn, = — = 2,83mumn.

[Tepexon 5. Cepnuth orBepcTue 13.

Yucao mpoxoaos i=1.

Co=2mm. |, +],. =62 | =],+],+1,,=2+6=8wum.
8
tos =——=0,02mun.
535
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[Tepexon 6. CBepauth oTBepCTHE 16.

Yucao mpoxooB i=1.

£o=10mm. 1, +1,,=4wmuw]| =]+, +l,,=10+4=14xm.

ITepexon 7. @pe3epoBath NOCIEA0BATEIHHO TOBEpXHOCTH 32, 34, 36.

Yucao mpoxo 108 i=3.

lo=3mm. |+, =56 =],+],,+],,=3+56=5%muu.

ty; = 9 3=0,15mun.
1147

OO61ee MalmHHOE BpeMst Ha ycTaHoBe b:

toous =0,27+0,21+ 0,31+ 2,83+ 0,02+ 0,04 + 0,15 = 3,83 mun.
OO0111ee MalIMHHOE BpEeMsI Ha BCEU onepariuu:
ty, =8,96 + 3,83 =12,79mun.

OrmpenesuM 3J1eMeHThI BCIOMOTaTelbHOro BpeMenH [6, c. 98]:
tyc=2,82 mum.
tyn=9,14 mun.
fusm =21,13 mun.
ts=2,82+9,14+21,13=33,09 muH.
OmneparuBHoe Bpems [8, c. 101]:

t =t,+t, =12,79+ 33,00 = 45 88ur.

Bpewms Texandeckoro oocmyxkuBanus [12, ¢. 102]:

_6-t, 6-4588
100 100

t = 2,75 mumn.

Bpewms opranuzanmonnoro oociaysxkuBanus [8, c. 102]:

8-t 84588

L. = = = 3,67 mumn.
¢ 100 100

JIncr
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Bpewms Ha otapix [8, ¢. 102]:

‘- 251, 25-4588
100 100

=115mumn.

[IITyuynoe Bpems:
T, =4588+ 2,75+ 3,67 +115=53,45mumn.
[ToaroroBUTEIbHO-3aKIIOYUTEILHOE Bpems [8, ¢. 216-217]:

T,, = 28mumn.

n
Torna:

Tyrw = % +53,45 = 58,12 mun.

1.3.7. Pa3paboTka ynpaBJsiomeid mporpaMMmbl JJisi T€XHOJOTHYECKOI
onepauuu o0padOTKHU JeTaJIu

[IpoekTrpyeMblii TEXHOJOTHUUECKUN MPOIECC MEXaHUYECKOW 0o0paboTKu
nertann  «Kopryc kommeHcaTopa» IpEeAnoJiaraeT HCIOJIb30BAHUE TOKApHOIO
nentpa ¢ YIIY wmomenu CTX gamma 1250 TC. JlaHHBIM CTaHOK OCHAaIllEH
cucremoit UITY Siemens.

Cucrembl YUITY Sinumerik BbImyckaroTcs A IIMPOKOTO pslia CTAHKOB C
UITY. Otu cucremsl UITY uMerOT MIKUPOKUN psii OMLIMKA JUIsl pa3auyHbIX o0nacTei
OPUMEHEHUS, OT  MEJIKHUX  MAacTepCKMX JO  KPYIHBIX  IPEANpUATUN
a’pOKOCMUYECKOM MpoMblliuieHHOCTH. Mogenb 840D obecrieunBaeT MakCUMaIbHO
BO3MOKHYIO TPOU3BOAUTEIFHOCTh U TMOKOCTH MpPH JIOOBIX TUIMAX 00pabOTKH, B
TOM YHCJIE U Ha CJIOXKHBIX MHOTOOCEBBIX cucTeMax. [IporpaMMHoOe siApo CHUCTEMBI
UITY (VNCK) no3BosisieT Npou3BOIUTh PACUIMPEHHYIO CUMYJIALIMI0 00pabOTKH Ha
craHke B NX CAM win Ha BUPTYQJIbHBIX CTAHKAX.

NX CAM obecrneunBaeT paciimpeHHbIe BO3MOXXHOCTH MIPOrpaMMHUPOBaHUS,
COOTBETCTBYIOIINE MIUPOKUM BO3MOXKHOCTsIM cucteMm UITY Sinumerik. Jynst Toro
YTOOBI IOCTIPOLIECCOP OOecrneynBai ONTUMU3UPOBAHHBIA BBIBOJ JUIS CHCTEM

UITY Sinumerik B Takux 00JacTsiX, KaK BHICOKOCKOPOCTHOE pe3aHue WU S-0ceBast
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obpaborka, NX CAM coueraeT aBTOMaTH4YEeCKH  BbIOWpaemble U
MOJIb30BATEIIBCKUE MAPAMETPBI.

[Iporpammuoe sapo VNCK, mnocraBissemoe ¢ NX CAM B KkauecTBe
JOTIONTHEHUs, oOecneynBaeT yrpasiasiemoe cucremor UIIY cumynsmuio ams
BBINIOJIHEHUS TOJHOM TIPOBEPKH NPOrpaMM M 0OECleueHUs TOYHOM OILIEHKHU
BpeMeHn o0paboTku. NX mpennaraer pasziauuHble MIa0JIOHBI MOCTIIpOLIECCOpa U
IIPOBEPEHHBIE ITOCTIPOLIECCOPBI, MOAXOJAUIME JUIsl IIUPOKOr0 psifja CTAaHKOB C
cucremamu YITY Sinumerik.

Jannas cucrema YIIY umeeT npoctoe, OpUEHTUPOBAHHOE HA MOJIB30BATENS
yIpaBJIeHHE, KOTOPOE TMO3BOJIAET JOCTATOYHO OBICTPO COCTABIIATH MPOTPaMMBbI U
o0nagaeT caeayonMMU BO3MOKHOCTSIMU:

— IPOrpaMMHUPOBAHME BO3MOXHO HenocpeactBeHHO Ha YIIY wunum Ha
sHerHux Hocutensax (CAD/CAM);

— (pe3epHble IUKIBI: KPYrOBbIE KapMaHbI, NPSIMOYTOJbHBIE KapMaHbI,
U30THYThIE KapMaHbl, TNIOCKOE (ppe3epoBaHHUE;

— LMKJIbl CBEPJICHUS: MPOCTOE CBEPJIEHHUE, CBEPJICHHE C BBIIEPKKON IO
BpPEMEHH, CBEpJIEHUE TITyOOKUX OTBEPCTUH, HApE3aHUE PEe3bObl METUUKOM;

— BBICBEPJIMBAHUE PHUCYHKOB: PSIbl OTBEPCTHH, OTBEPCTHS MO KpPYry
/cerMeHty, CBOOOJHOE  MO3WIMOHUPOBAHME  OTBEPCTHUS, MPAMOYTOJbHUK/
napauiesiorpamm.

3anucs uHpopmanuu B YII ocyiecTBisiercs no onpeaeaeHHbIM IpaBUIaM,
KOTOpBIE YKa3bIBAIOT, KaK 3amUChbiBaTh MHQOpMaIMio B KaxiaoMm kaape YII, a
TaKKe MpaBUJjia 3alUCH CJIOB BHYTPHU KaXKJIOr0 Kajpa.

B numinoMHOM mpoeKkTe ympaBisIoNIyl0 mporpammy paspadboraem Ha 005
onepanuio «KommekcHas ¢ UITY» ycranoB A. Onepauus COCTOUT U3 BOCbMU
MEPEXOJIOB:

1.TounTthk MoBEepXHOCTH 1.

2.1lenTpoBaTh oTBEpCTHE 2.

3.Touutsk nmoBepxHoctu 6, 8, 9, 10.

Jlucr
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4 Touuts noBepxunoctu 14, 15, 17, 18.

5.CBepauth oTBepcTHs 3, 5, 7.

6.CBepiuth oTBEpCTHE 2.

J71st pa3paboTKH yNpaBIAIONIeH MPOrpaMMbl HEOOXOIUMO:

— BbIOpaTh UHCTPYMEHT;

— BBIOpaTh PEXKUMBI pE3aHUS;

— CIIPOEKTUPOBATH TPACKTOPHIO JBUKECHUSI HHCTPYMEHTA;

— OIPEJEIUTh KOOPAUHATHI ONIOPHBIX TOYEK.

Br16op pexymiero nHCTpyMeHTa npuBeieH B riase 1.3.5.

TpaexTopus IBUKEHUSI HHCTPYMEHTA U TabJIMIla KOOPAUHAT OMOPHBIX TOUYEK
pUBEACHBI Ha T1aKaTax 3 u 4.

Nuctpymenram npucBouM Homepa T1...T6.

VYnpasnstomas nporpamma it onepanuu 005 YcranoB A mpejacraBiieHa B
Tabmue 19.

Tabnuma 19 — Ypasmnstonias nmporpamma juist onepanuu 005 (Ycranos A)

KoaupoBanue napopmanuu,

Conepxanue kaapa YII
coJIep KaHHUe Kajpa Acp Ap

1 2

T1 D1 Br10op pesna

G96 S250 Lims=1000 M3 | [10CTOHHAs CKOPOCTE PE3aHMUsL, BPALICHHE
HITMHACIIA 110 9aCOBOU CTPCJIKC.

G90 G54 G18 AOGCOTIOTHBIC pa3Mepbl, CIBUT HYJICBOW TOUKH,
BBIOOp paboueii mmockocTu X-Z

[Tepemerenne Ha yCKOPEHHOM ITO1a4Ye B TOUKY C

GO0 X50 Z417,5
YKa3aHHBIMH KOOpPJIMHATAMU
JIBr>KeHME K 3aJaHHBIM KOOpAMHATaM,

G1 X0 F0.25 M8 BKJIIOUEHME pabouell moaun, BKIIOUEHHE MOJauu
COX

M9 M5 Otkarouenne nojgaun COXK, BeIKIIOUEHHE
000pOTOB

G0 X150 7600 Y ckopeHHOE nepeMeInieHre B 0€30IMacHy 0 TOUKY

CMEHBI HHCTPYMEHTA

T2 D1 Br100p 1IEHTPOBOYHOIO CBEpJIA.

. HOCTOHHHaH CKODOCTB PEC3aHUd. BpallICHUC
G96 S60 Lims=200 M4 POCTh PE3aHHA, Bpalll
MU HACTIA HpOTI/IB qacoBou CTpeJ'IKe.

Jluct
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[Tponomxenue Tadbnuubl 19

1 2
G90 G54 G18 AOGCOIIIOTHBIC pa3Mephbl, CIBUT HYJICBOW TOYKH,
BBIOOp paboueit miockoctu X-Z,
GO X0 7420 [lepemenieHue Ha yCKOPEHHOM Mogaue B TOUYKY C

YKa3aHHBIMH KOOpAWNHATAMU

G1 Z401.5 F0.1 M8

JIBMKeHUE K 3aIaHHBIM KOOpJIMHATaM, BKIIIOUEHHE
paboueit monauu, Bkitouenue nogaun COX

JIBMKeHue K 3aJJaHHBIM KOOPJIMHATAM Ha

G0 z420 K
YCKOPEHHOM nojaye

M9 M5 Brikarouenune nomgaun COX, BEIKITIIOUEHHE
000pOTOB

GO X150 Z600 JIBrxeHune K 33/IaHHBIM KOOp/IHATaM Ha
YCKOPEHHOM Mojaue

T1 D1 Br160p pesua

G96 S200 Lims=1000 M3

[TocTosiHHAst CKOPOCTH pE3aHus, BpAILICHUE
IITTHHJEIIS IO YaCOBOM CTPEJIKE.

G90 G54 G18 AOGCOIIOTHBIE Pa3MepBI, CIIBUT HYJIEBOH TOUKH,
BBIOOp paboueii mockocTH X-Z
GO X41 7420 [Tepemenienne Ha YCKOPEHHOW TIO1a4€ B TOUKY C

YKa3aHHBIMH KOOpAWHATAMU

G1 Z144.5 F0.25 M8

JIBU>KEHME K 3aIaHHBIM KOOpJAMHATaM, BKIFOUEHHUE
paboueit monauu, BkitoueHue nogaun COX

G3 X55 Z137.5 CR=7

KpyroBas nHTEpNIONALNS IO YACOBOU CTPEIIKE
paanycoM 7 B yKa3aHblEe KOOPAUHATHI

JIBI>KEHME K 3aJaHHBIM KOOpANHATaM Ha pabdoueit

G1 X117
nojaye

723.5 JIBI>KEHME K 3aJaHHBIM KOOpAUHATAM Ha paboueit
nojaye

X132 JIBI>KEHME K 3aJaHHBIM KOOpAMHATAM Ha pabodeit
nojayue

M9 M5 Ortxmouenue nogaun COXK, BeIKIIOYEHHE 000POTOB

GO X132 7420 Y CKOpEHHOE NEPEMEIICHUE B TOUKY C YKa3aHHBIMU
KOOpJIWHATAMHU

G0 X39.85 Y CKOpEHHOE NEPEMELICHUE B TOUKY C YKa3aHHBIMU

KOOpAMHATaMU

G96 S250 Lims=1000 M3

ITocTostnHas CKOpPOCTb PC3aHNA, BpAlLICHUC
IIIMTUHACIIA 110 4acoOBOU CTPCIJIKC.

G1Z144.5 F0.1 M8

JIBU>KEHME K 3aIaHHBIM KOOpJAMHATaM, BKIFOUEHHUE
paboueit monauu, BkItouenue nogaun COX
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[Tponomxenne Tabmuisr 19

1 2

GO X111 71445 Y CKOpEeHHOE EPEMENICHUE B TOUKY C
YKa3aHHBIMH KOOPAMHATAMU

G1 7235 JIBiokeHME K 3aJaHHBIM KOOpAMHATaM Ha padoueii
rnojaue

X132 JIBmxeHME K 3aJaHHBIM KOOpAMHATaM Ha padodeii
rnojaye

G0 7140 Y CKOpPEHHOE NEPEMEICHUE B TOUKY C
YKa3aHHBIMH KOOPAMHATAMU

GO X110 Y CKOpEeHHOE NEPEMELICHUE B TOUKY C
YKa3aHHBIMH KOOPAMHATAMU

G1 7235 JIBiokeHME K 3aJaHHBIM KOOpAMHATaM Ha paboueid
rnojaue

X132 JIBIkeHME K 3aJaHHBIM KOOpAMHATAM Ha padodeii
1nojiayue

MO M5 Briximrouenune nogaun COJK, BEIKITIOUESHUE
000pOTOB

G0 X150 Z600 JIBHO>KEeHUE f 3aJJaHHBIM KOOPAMHATAM Ha
YCKOPEHHOM ToJ1aue

T4 D1 Br100op KaHaBOYHOTO pe3ia

G96 S120 Lims=1000 M3

ITocTosiHHAst CKOPOCTh pe3aHusi, BpalllCHUE
IITTUHJIEIIS TTI0 YaCOBOM CTPEJIKE.

G90 G54 G18

AOGCOITFOTHBIC pa3Mephbl, CIBUT HYJICBOW TOUYKH,
BBIOOp paboueit miockoctu X-Z

GO0 X115 Z77.5

[Tepemerenue Ha yCKOPEHHOM ITO1a4Y€e B TOUKY C
yKa3aHHBIMH KOOpAUHATAMU

G1 X104 F0.25 M8

JIBI>KeHME K 3aJaHHBIM KOOpAMHATaM, BKIIOUEHUE
paboueii mojiauu, BkiroueHue nmojgaun COX

I[BI/I}KGHI/IC K 3aJlaHHBIM KOOpJAHWHATaM Ha pa6oqep”1

Z33.5
nojayue

X115 JIBroKeHure K 3aIaHHBIM KOOPJIMHATAM Ha paboueit
nojayue

M9 M5 Brikmouenue nogaun COJK, BeIKIIIOUCHNE
000pOTOB

G0 X150 Z600 Y ckopeHHoe nepeMenieHre B 0€30MacHy 0 TOUKY
CMEHBI UHCTPYMEHTA

T5 D1 Bri0op cBepna

G96 S200 Lims=600 M4

[TocTosiHHAsE CKOPOCTh pe3aHusl, BpalleHUe
IINHUHJENS IPOTUB YaCOBOM CTPEJIKH

Hzm.

Juct Ilonmuce
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OxkoHyanue Tadaunsl 19

1 2
G90 G54 G18 AOGCOIIIOTHBIC pa3Mephbl, CIBUT HYJICBOW TOYKH,
BBIOOp paboueit mockoctu X-Z
GO0 X45 z2207.5 [IepemenieHne Ha yCKOPEHHOM OJ1a4€ B TOUKY C

YKa3aHHBIMH KOOpAHNHATAMMN

G1 X-45 F0.25 M8

JIBr>KeHHe K 3aJaHHBIM KOOPAWHATAM, BKIIOUECHUE
paboueii mojmauu, BkiatoueHue nojgauun COX

IlepemelieHue Ha yCKOPEHHOM 1101aYe B TOUKY C

GO0 X45
yKa3aHHbIMH KOOPJAMHATAMHU

7957 5 [lepemenienne Ha yCKOPEHHOM 1M0Ojau€ B TOUKY C
yKa3aHHBIMH KOOPJAMHATAMH

G1 X-45 JIBI>KEeHME K 3aJaHHBIM KOOpAMHATAM Ha pabodeit
no1aue

GO X45 [Tepemernenre Ha YCKOPEHHOM 1MOja4€ B TOUKY C
yKa3aHHBIMH KOOPJAWHATAMHU

23075 [TepemernieHre Ha YCKOPEHHOM 1MOja4€ B TOUKY C
yKa3aHHBIMH KOOPJAWHATAMHU

G1 X-45 JIBMKeHUE K 3a/IaHHBIM KOOpJIMHATaM Ha paboyeil
nojiaye

GO X45 [Tepemernienne Ha yCKOPEHHOM 1MOJa4€ B TOUKY C
yKa3aHHBIMH KOOPJAMHATAMHU

M9 M5 Brixmouenue nogaun COXK, BRIKITIOUCHUE
000pOTOB

GO X150 Z600 YckopeHHOe repeMenieHne B 0€30MacHyI0 TOUKY
CMEHBI HHCTPYMEHTA

T6 D1 Br10op cBepIbHOM TOJ0BKH

G96 S70 Lims=300 M4 [TocTostHHAsT CKOPOCTH pesatus, BpalleHue
MIMUHJIEIS TPOTUB YaCOBOM CTPEIIKU

G90 G54 G18 AGCOTIOTHBIE pa3Mepbl, CIBUT HYJIEBOW TOUKH,
BbIOOp paboueit mnockocTu X-Z,

GO X0 7421 [Tepemernienne Ha YCKOPEHHOM 1MOJJa49€ B TOUKY C

YKa3aHHBIMHW KOOpAWHATAMHU

G1 Z157.5 F0.12 M8

JIBI>KEHME K 3aIaHHBIM KOOpJAMHATaM, BKJIFOUEHUE
paboueit momauu, BkiaoueHue nojgauun COX

[lepemenienne Ha yCKOPEHHOM 1MOjau€ B TOUKY C

GO0 X0 z421
yKa3aHHBIMU KOOPAMHATAMU

M9 M5 Brikmrouenue nogaun COJXK, BeIKITIOUCHHE
000pOTOB

G0 X150 Z600 VY ckopenHoe nepemenieHue B 0e30MacHyto TOUKY
CMEHBbI HHCTPYMEHTA

M30 OKOHYaHMEe NpOorpaMMBbl

JIIT 44.03.04.629.113
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1.3.8. Bb10op u onucaHne KOHTPOJIbHOI0 MpUOOpa

Jlns mpoBepku mepoxoBatoctu Ra0,63 mosepxHocT 39,85h6 ucnonszyem
u3Meputelb mepoxosatoctu TR100 (puc. 21).

N3mepurens mepoxoBatoctr TR 100 mopTratuBHBIN MpuOOp 7151 U3MEPEHUS
[IEPOXOBATOCTU IMOBEPXHOCTH U3 CEpUM MNPUOOPOB HOBOTO  IOKOJIEHUS,
pa3padoranHbix TIME Group Inc., uMeeT BBICOKYIO TOUHOCTb, IIUPOKUNA JTUANIa30H
IPUMEHEHUS, IPOCT U HA/IEKEH B SKCILTyaTall1u.

N3smepurens mepoxoBaroctn TR-100 mnpumensercs mist u3MepeHUs
[IEPOXOBATOCTU IMOBEPXHOCTEW BCEX BUJOB METAJJIOB U HEMETAJUIOB B IIKanax Ra
u Rz. OO6benuHeHne B OJHOM KOpPIyCcE JaTyMKa C LEHTPAJIbHBIM MPOILECCOPOM
nenaet mnoptatuBHbIM  mpoduiaomerp TRI100 ocobeHHO MOAXOASIIMM IS
VICII0JIB30BAHUS HA IPOU3BOJICTBEHHBIX YUaCTKAX U B LIE€XaX.

[IpenHa3HayeH [ M3MEPEHUM Ha IUIOCKMX IOBEPXHOCTSX, HApYyKHBIX

MOBCPXHOCTAX NUIMHAPOB U HAKIIOHHBIX ITOBCPXHOCTAX.

TRI00 Sarface _:!_ca_:!-_':-..:-:,\ Tester

Pucynok 21 — Uzmeputens mepoxoBatoctu TR100
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2. JKOHOMHNYECKASA YACTD

2.1. Texnn4eckoe onucaHue pa3padaTbIBaeMOro MeponpusiTusi

B skoHOMMYECKON YacTH NpPOEKTa BBINOJHAETCA pacueT KamUTaJbHbIX
3aTpar U ONpeNeNseTcs IKOHOMHUYECKas YPPEKTUBHOCTh YCOBEPILIEHCTBOBAHHOTO
TeXHoJornyeckoro mpouecca. CpaBHeHHME JBYX BapuaHTOB (0a3oBoro wu
IPOEKTUPYEMOT0) TEXHOJIOTMYECKUX IMPOLIECCOB OCYLIECTBIIAETCS IyTEM pacuera
cebecTouMocTH pabOT MO KaKIOMY U3 BApUAHTOB U OIPEIENSETCS YCIOBHO-

rogoBast DJKOHOMUA.

2.2. PacueTr KanuTAJBHBIX 3aTPaT
OrnpenensieM pa3Mep KalmMuTATbHBIX BIOXKEHUH 110 (popMyIie:
K =Ko + Kipe (20)

rne K, — KanutanpHbIE BIOXKEHUS B 000pyI0BaHue, pyo.;

Kipo — KanuTanbpHble BIOXKEHUS B IPOrPaMMHOE 0OecnieueHue, pyo.;
T.K. IPEANPHUATHE pacrojaraet 000pyI0BaHUEM ISl POTPAMMUPOBAHHUS CTAHKOB
c UITY, To 3arpar Ha mporpaMMHOE 0OECTICUeHHE HET.

Onpedensem KOIUYECMB80 MEXHON02ULECKO20 000PYO008AHUS

KonudecTBo TeXHOMOTHYECKOTO 000PYIOBAHUS PACCUUTHIBAEM 1O (hOpMyIIe
[14]:

t-N_,
g=——22 (21)
F05 'kBH 'k3

rae - mMTy4HO-KAJIbKYJIAIMOHHOE BpeMs Olepaluu, 4.;
No; — TOJIOBast IpOrpaMMa BBITIOTHEHUS JeTaleH, IIT.;
Nrox = 930 mT. 6a30BBIN BapHUaHT;
N;ox = 550 mT. mpoeKTUpPyEMBI BapUaHT;
Fos — AelicTBuTenbHBIN (OHT BpeMeHH paboThl 000PYAOBAHNUS;
Kpy — KO3 (UIIMEHT BBITIOJIHEHHS] HOPM BpeMeHH, Ky = 1,02;

K3 — HOPMaTUBHBIN KO3(QGULKEHT 3arpy3Ku 000py10BaHuUs, sl CEpPUHUHOTO
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pOU3BOCTBa, K3 = 0,75 + 0,85.
PaccunthiBaeM JelCTBUTENBHBIN TOI0BOM (DOHT BpeMEeHHU pabOThI

obopymoBanus o popmyie [14]:

F=F, (1_2_3 (22)
rie F, — HomMuHanbHBIN (QOHI BpeMeHHU pabOThl €AUHUIIBI 000PY0BaHUS, U.;

K, — IOTEPH HOMHHAJIBHOI'O BPEMEHHU PaOOThl €MHUIIBI 000pYJOBaHUS Ha
peMOHTHBIE PaOOTHI, %.

Homunanbueiii  ¢ona BpemMeHHM pabOThl  €AMHMIIBI  0OOPYIOBaHUS
OTIPEISISICTCS TI0 MTPOM3BOACTBEHHOMY KaJICHIapIO HAa TEKYITUH TO/I:

365 — kaneHaapHOe KOJUIECTBO JHEH;

118 — koMUYecTBO BBIXOAHBIX U MPa3THUYHBIX THEH;

247 — Konmu4ecTBO pabouumx [HEH, M3 HHUX: 3 — COKpAallICHHBIC
npeAnpa3IHUYHbIE JHU MPOJOJDKUTEIBHOCTRIO 7 4; 244 — paboune IHU
MPOAOJKUTEIBLHOCTBIO & Y.

Otcrona konu4ecTBa pabounx 4acoB 000pyA0BaHUS (HOMUHAIBHBIN POH):

- IIPU OJTHOCMEHHOI paboTe COCTaBIISET:

F.=244.8+3.7=1973 u;

- IpU ABYCMEHHOM padoTe (6a30BbIi BapHaHT):

F.=1973-2 = 3946 .

- Ipu TpEXCMEHHOM paboTte (oOpadatkiBaromuii HeHTp ¢ UIIY):

F.=1973-3=5919 4.

[ToTepu pabouero BpeMeHU Ha pEMOHTHbIE PabOThI paBHbI 2% paboyero
BPEMEHU YHHBEPCAIBHOTO 000pynoBanus U 9% nis oOpabaThIBarOIeTo IIEHTpa C
4yIry.

OTcrona aeiicTBUTENBHBIA (POHT BpeMeHH paboThl 000PYI0BaHMS, COTIIACHO
dbopmys (22), cocTaBIseT:

F ;= 3946-(1—%) = 3867 4 - 6a30BBIN BapHUaHT.

JIuct
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F.= 5919-(1—%) = 5386 4 - MpoeKTUpPyEMbIii BApUAHT.

OmnpenensieM KOJMYECTBO CTAHKOB IO IMTYYHO-KAIBKYJISIIHOHHOMY BPEMEHH
o ¢popmyie (21).
JlanHbie 1o pacueraM cBoAuM B Tabsuiy 20 no 6a30BOMy BapuaHTYy.

_0,72.930
13 3867-.0,85-1,02

=0,199 wr,;

g = ——292:930 g 955 . ;
3867-0,85-1,02

e = —276-930 5910 .,
3867-0,85-1,02

0,22-930
C — ) = 0,061 IHT'
3Y1428M T 3867.0,85-1.02

OnpenensieM KOJWYECTBO CTAaHKOB M0  IITYYHO-KAIBKYJISIITHOHHOMY
BpPEMEHH, corjiacHo pasneina 1.3.6. mo ¢popmyie (21).

JlaHHbIE TIO pacueTaM CBOAUM B Ta0auily 21 mo mpoeKTupyeMoMy BapUaHTY.

0,97-550
= i =0,114.
1250T¢ " 5386.0,85-1,02

[Tocne pacuera Bcex omepamuid 3HaueHMH (Twr. k) u  (Cp,)
yCTaHABIIMBAaEM MPUHATOE YUCIIO padounx mect (C,), OKpYIIIsist JUIsl OJIHyKaHIIero
1eJIOro YKcia noyueHHoe 3uadenue (Cp) [14].

Tabnuua 20 - KonruecTBO CTaHKOB MO MITYYHO-KAJIbKYJISAIIMOHHOMY

BpEeMEHH 110 0a30BOMY BapUaHTY

[ty4yHO- Pacuetnoe
Monenb [Ipunumaemoe
KaJIbKYJISILIHOHHOE KOJIMYECTBO K30,
CTaHKa KOJIMYECTBO CTAHKOB,
BpeMs (T, (u-x)), 9. CTaHKOB, C, C,

163 0,72 0,199 1 0,199
6P13 0,92 0,255 1 0,255
2H55 0,76 0,210 1 0,210

3V142BM 0,22 0,061 1 0,061
> TLHT, (LI-K) = 2,82 0,725 > Cn =4
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Tabnuma 21 - KonnyecTBO CTAaHKOB MO MITYYHO-KATbKYIALUOHHOMY

BPEMEHU 10 MPOEKTUPYEMOMY BapUaAHTY

Mosens Ity4no- Pacuernoe [IpuHIMaeMoe
KaJIbKYJIALIMOHHOE KOJIM4ECTBO KOJIMYECTBO CTAHKOB, K3.0.
CTaHKa
Bpemst (Tt (uk)), 9. | crankos, C, Cu
1250TC 0,97 0,114 1
0,114
> TIHT. (II-K) = 0,97 0,114 z CH =1

Onpedenenuil KanumaibHbIX 8IOHCEHUL 8 000PYO08aAHUe

CBomHass BeoOMOCTh O00OpYyIIOBaHUSA TIpeJACTaBiieHa B Tabnuie 22 10

0a30BOMY BapUaHTY, M0 MIPOCKTUPYyEMOMY B TadiuIe 23.

Tabnuma 22 — CBoaHas BEAOMOCTh 000pPYAOBaHUS IO 0a30BOMY BapHaHTy

. Mo1HOoCTS, CroumocTh 0THOTO e &
5 o
(é % kBT CTaHKa, T. pyo. 2 %
H Q m N .
AUMCHOBAHUC MOL[GJIB q:})' g{ o . < CI“ B ﬁ S % Lg,
o0opypoBaHus S 2|5 E < 9 3 TS 3 % SR
S 32 E | 8 E Hena | & 2 33|82
= QR & M = o &SI 5|28
o © ) = = 5 5 ) %
Toxapro- 163 1 | 11 11 195 | 195 - 214,5
BI/IHTOpGSHBII/I
BeprukanbHo- 6P13 1 |75 7,5 170 | 17 - 187
bpe3epHbIit
Pajaibyo- oHSS | 1 | 75 | 75 | 150 | 15 i 165
CBepJ'II/IJ'IBHLII/I
gﬁ;‘bo‘aam' 3VI42BM | 1 | 55 5,5 160 | 16 - 176
Hroro 4 31,5 675 | 67,5 - 742,5
Ta6mmma 23 — CBoiHas BEIOMOCTh 000PYAOBAHUS 110 TPOCKTUPYEMOMY
BAPUAHTY
MOILIHOCTS, CTOMMOCTH OJHOT'O CTaHKa, . Lg
(o8
o = kBt T. pyo6. § o
HanmenoBanue é § :.2 §“
M S S X - Al 5 I
o0opy1oBaHUS one E ?; % g | x é g x £ § g é 2
S ol g Z|8 T| lena £ = 223 =8
Mg IR ElA g S = 53 22
©r s > | & EF5 o8
o
OLl cUIlY | 1250TC 32 | 32 | 22600 | 2260 | 90 | 22600 | 24910
Hroro 32 24910
Jluct
JITT 44.03.04.629.113 oL
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Kanuranensie Biaoxkenus B obopyaoBanne (Kqs) ¢ yaérom 3arpy3ku cranka

Ha 11,4% cocrasnstor 0,114-24910=2839,7 1. pyo.

Onpedenenue KanUMAaibHLIX GLONCEHUL 8 NPUCNOCODICHUS

Pa3mep KanmuTaldbHBIX BJIOXKCHHMH B TPUCIIOCOOJICHUS ONpEIeIsieM II0
dopmye [14]:

Kipe = Z0p-Hupe " Lip Kocns (23)

rae  Jp, — pacueTHOE KOJIM4ecTBO 0bopynoBanus, ¢, = 0,114 mr.;

H;p. — xomnuecTBo npucnocoOneHnil Ha equHuLy odopynoBanus, Hy,e = 2
IIT.;

Ll,p— cTOMMOCTh NPUCIIOCOONIEHHS C YUETOM TPAHCIIOPHO-3arOTOBUTEIBHBIX
Pacxo/I0B, TPAHCIIOPTHO-3arOTOBUTEIILHBIC PACX0JIBI COCTABIAIOT 2,5%;

Kocr — KOADPUIIMEHT 3aHATOCTU TEXHOJIOTUYECKON OCHACTKH, Koey = 0,7, T.K.
BO3MOYKHO HCIIOJIB30BATh JJIs1 00paObOTKH IPYTUX U3IEIHI;

pc — croumocts mnpucnocobnenuit, Il;,1=41300 py0., (marpon
THJIPABIIUY. ).

CrouMoCTh TPHUCIOCOOJICHUSI — 3TO CTOMMOCTH MPHOOPETEHUS C Y4eTOM
TPaHCIIOPTHO-3arOTOBUTEIBHBIX PACXOI0B.

Torna:

Lpc =41300-1,025 = 42332,5 py0.

PaccunTeiBaeM pazmep KamuTaIbHBIX BJIOKCHHUHA B MPUCITOCOOICHUS 110
dopmyie (23):

Kipe =0,114-42,333-0,7=3,4 1. pyO.

Uroro: 2839,7+3,4=2843,1 1. py0.

2.3. PacueT TeXHOJIOrHYeCKOH ce0eCTOUNMOCTH A€TAJIHU
Texymmue 3arpaTsl Ha 00pPabOTKY JE€Taal PACCUUTHIBAIOTCS TOJBKO IO TEM
CTaThsIM 3aTpaT, KOTOPbIC U3MEHSIOTCS B CPABHUBAEMbIX BapHaHTaX.

B 06HICM CJIydac TCXHOJIOIrn4cCKasa ce0eCTOMMOCTh CKJIaAbIBACTCA U3

Jlucr

JIIT 44.03.04.629.113

W3m.

JIuct Noe nokym. TTogmucs | Jara

62




CIIEAYIOUINX 3JIEMEHTOB, coriacHo Gopmyie [14]:
C=3,; 35+ 306+ 30 + 3u, (24)
rae  3,; — 3aTparhl Ha 3apaboOTHYIO ATy, pyo.;
3, — 3apmuiaTa Ha TEXHOJIOTHUYECKYIO SHEPTHIO, PYO.;
3,6 — 3aTpaThl Ha COJICPIKAHKE M IKCILTyaTaluo 000pyA0BaHus, pyo.;
3ocn — 3aTPATHI, CBSI3aHHBIE C KCIUTyaTaleid OCHACTKH, PYO.;

3, — 3aTpaThl HA MAJIOLICHHBIH HHCTPYMEHT, PYyO.

3ampamul Ha 3apabomMuyI0 NIAMY OCHOBHBIX U BCHOMO2AMENbHbIX PAOOYUX,
VUacmeyowux 6 mexHoi02uiecKkom npoyecce oopabomxu 0emaniu.

3aTparhl Ha 3apa0OTHYIO IUIATY OCHOBHBIX WM BCIIOMOTaTEIbHBIX pabouux
paccunThiBaeM 1o Gpopmyie [14]:

3311 = 3Hp + 3H + 31( + 3Tp ) (25)
rae  3p, — OCHOBHAS M JONOJHMUTENbHAA 3apaO0THAsA IIaTa ¢ OTYUCIICHUSMH Ha
COIMaJIbHOE CTPaXxOBaHUE IMTPOU3BOJICTBEHHBIX paboduXx, pyo.;

34 - OCHOBHAasl U JOTMOJHUTENbHAS 3apabOTHAs IjaTa ¢ OTYUCICHUSIMU Ha
COIMAIbHOE CTPaxOBaHUE HAJIAIINKOB, PYyO.;

3¢ - OCHOBHas U JOMOJIHUTENIbHAsI 3apaboTHAas MiaTa ¢ OTYUCICHUSAMH Ha
COIIMAIbHOE CTPaXOBaHUE KOHTPOJIEPOB, PYO.;

3,p - OCHOBHAs U JIONIOJHHUTENbHAs 3apa00THAs I1aTa C OTYUCIICHUSAMHU Ha
COLIMAJIbHOE CTPAXOBaHUE TPAHCHIOPTHBIX pabouux, pyo.

YuCIeHHOCTh CTAHOYHUKOB BhIYHCIsieM 10 hopmyite [14]:

t-N_, -k,
- 20 MH 2
1R, (26)

p

Yer

rae F,— neiictBUTENbHBIN ro0BOM (GOHA BpEMEHU pabOThI OJHOTO paboyero,
F, =1685u;

Ky — KO3 PHUIUEHT, yUUTHIBAIOIIMI MHOTOCTAHOYHOE 00CTYKHUBAHHE,
Ky = 1;

t — IITyYHO-KAIBKYJIALIMOHHOE BpEMS OIEpALUH, Y;
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No; — TOZIOBasI TporpamMma BhIITyCKa JeTaleH, IIIT.

JeiicTBuTenbHBI (OHA BpeMEHU pabOThl CTAHOYHUKA OIpeAesseTcs Mo
MIPOU3BOJICTBEHHOMY KaJICHIAPIO HA TEKYIIMH T/

365 — kaneHaapHOe KOJUIECTBO JHEH;

118 — koMMYeCTBO BBIXOAHBIX U MPa3AHUYHBIX THEH;

247 — KonmuM4ecTBO pabouumx JHEH, M3 HHUX: 3 — COKpAIICHHbIC
peAnpa3IHUYHbIC THUA MTPOIOJKUTEIILHOCTHIO 7 U;

244 — pabourie THU TPOJIOTKUTEIHHOCTBIO & U;

MOTepU: 28 — OTIYCK OYEPEAHON, 2 — MOTEPHU MO OOJIBHUYHOMY JIUCTY, 6 —
MIPOYUE; UTOTO OTEPh — 36 JHEH.

OTtcrona KoIM4ecTBO pabOUYMX 4aCOB CTAHOYHUKA cocTaBisieT 1685 .

[IpyaumaeM  3apaboOTHYIO TUIAaTy  TPOU3BOJACTBEHHBIX  pabouux W
paccUMTHIBAEM YUCIICHHOCTh pabounx 1o ¢opmylie (26). Pe3ynbrarhl BIUKCICHUM
CBOJIUM B TaONuUIy 24 1Mo MPOEKTHPYyEeMOMY BapuaHTy B Tabnuie 25.

Tabnmuna 24 — 3aTpaTsl Ha 3apabOTHYIO IJIATy CTAHOYHUKOB 110 6a30BOMY

BapUaHTY

HaumenoBanue | Pa3zpsan | YacoBas [ITyuno- 3apaboTHas PacuéTtHas
orepanuu TapuHas KaJbKyJIs- iata, pyo. YHCIICHHOCTb
CTaBKa, py0. | IMOHHOE CTaHOYHHUKOB,

BpeMs, . qel.

Tokapnas 4 115,2 0,72 82,9 0,39

®pesepHas 3 103,1 0,92 94,8 0,51

CeepnmibHas 3 99,4 0,76 75,5 0,42

[ImudoBanbHas 4 115,2 0,22 25,3 0,12

Uroro 278,5 1,44

Onpenenum 3aTpaThl Ha 3apabOTHYIO IUIATY Ha TOJOBYIO Iporpammy [14]:
33n = 278,5:930 = 259005 py6.

Ky = 15 Kpon = 1,165 Kk, = 1,15,

33m =259005-1-1,16-1,15 = 345512,7 py6.

H3m.
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Tabnuma 25 — 3aTpatsl Ha 3apabOTHYIO MJIATy CTAHOYHUKOB TI0

MPOEKTUPYEMOMY BapHaAHTY

HaunmenoBanue Pazpsim | YacoBas ty4yHo- 3apaboTHas UuclneHHOCTh
OTIepaITAH TapudHas KaJIbKYJISI- miaTa, pyo. CTaHOYHUKOB,
cTaBKa, py0. | HHOHHOE qer.
BpeMs, .
KommnekcHast Ha 3 95,9 0,97 93,0 0,32
Ol c UI1y
Htoro 93,0 0,32

Onpenenum 3aTpaThl Ha 3apabOTHYIO TUTATY Ha TOJOBYIO Iporpammy [14]:

33m = 93,0-550 =51150 py6.

Ky = 15 Kpon = 1,165 x, = 1,15,

33n=51150-1-1,16-1,15 = 68234,1 pyO®.

3apaboTHas miaTa BCIIOMOTATEIbHBIX pa00YMX paccuyuThIBaeM 1Mo Gopmyre
[14]:

3Bcr[ — CT ’ FP .zscn ) kz)on ) kP , (27)

200

rae  Fp — neiicTBUTENBbHBIN TOM0BOM (POHI BPEMEHH PaOOTHI OAHOTO paboyero, u.;

N oz — FOJIOBast Iporpamma Beirrycka aeraieit, N, = 930 mr.;
Kp — paiOHHBIN KOG GULKEHT, K, = 1,2;

K jon — KOO (UIIMEHT, YUUTHIBAIOUTUN JOTIOJHUTENIbHYIO 3apa00THYIO ILJIATY,
Kon = 1,23;

Cy" — d4acoBas TapudHas cTaBka paboyero COOTBETCTBYIOIICH
CHenuaIbHOCTH U pa3psaa, pyo.;

Ysen — UHCICHHOCTH BCIIOMOTATENBHBIX Pab0YMX COOTBETCTBYIONICH
CHEIUANbHOCTU U pa3psiaa, pyo.

UKCIIeHHOCTh BCIIOMOTaTEIbHBIX pabouunx COOTBETCTBYIOIICH

CIELMANTBHOCTH U pa3psiia onpeaensercs mo Gpopmysie [14]:

Yy = 220 (28)
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rie  {y — pacyeTHOE KOJUYECTBO OOOPYAOBAHMS, COTJIACHO pacueTaM,
coctasyser ¢, = 0,725 mr.;

N — 4KCII0 CMEH paboThl 000pyI0BaHUs, N= 2;

H — gucno crankoB, o0CTy>KMBaeMbIX OJTHUM Hanmagaukom, H = 8 mir.

_ 0,725-2

LIHan - = 0,18 qel.

UKCIIEHHOCTh  TPAHCHMOPTHBIX pabounx coctaBiger 5% OT yucaa

CTaHOYHHUKOB, YUCJICHHOCTE KOHTPOJIECPOB — 7% oT uncna CTAaHOYHHUKOB, OTCIO1a:
quchn. =0,18-0,05=0,01 4cil.;
qKOHTp, = 0:180,07 = 0,01 qeJl.

I[To dopmyne (19) mnpousBeaeM BBIYUCICHUS 3apa0OTHOM  TUIATHI
BCIIOMOTATEILHBIX Pa00UYNX:
86,8-1685-0,18-1,23-1,2

Bhan = — o 22 =417 py6.;

an 930 Py

73,9-1685-0,01-1,23-1,2

Bupanen, = e LR 2 2.0 by

pacr. 930 Py
By, = L 5%81'1’23'1’2 =2,0 py®.

JlaHHbBIE O YHCIEHHOCTH BCIIOMOTATENbHBIX padourXx W 3apaboTHOH muiare,
NPUXOJIAILYIOCS Ha OJIHY JeTallb 10 KaKJOMY MX BapHAHTOB, CBOJIUM B TaOJIHILY
26 o mpoekTupyeMomy B Tabnuie 27,

Tabnuna 26 — 3arpaTsl Ha 3apabOTHYIO TUIATY BCIIOMOTATEIbHBIX Pab0InX

1o 0a30BOMY BapuaHTy

CnenuanbHOCTh YacoBas TapudHas | UMCICHHOCTD, Yel. 3aTpaThl Ha
pabouero CTaBKa, pyo. W3TOTOBJICHHUE OJTHOMN
neTanu, pyo.

Hamaguuk 86,8 0,18 41,7
TpaHCTIOPTHBIIHA 73,9 0,01 2,0
pabouwmii
Kontponep 75,1 0,01 2,0

Hroro 0,14 457

OmnpenenuM 3atpaThl Ha 3apabOTHYIO TUIATY 3a TO!

33m = 45,7-930 = 42501 py®.

Usm.
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Paccunraem 3arpatbl Ha 3apaboTHYIO mary mo gopmyse (17):
3., = 345512,7 + 42501 = 388013,7 pyo.
Tabnuia 27 — 3atparsl Ha 3apabOTHYIO IJIATY BCIIOMOTATENbHBIX pabounx

10 IIPOEKTUPYEMOMY BapUaHTY

CrnennansHOCTb YacoBas tapugHas YucieHHOCTB, 3aTtpaThl Ha
pabouero CTaBKa, pyo. qeJ1. U3rOTOBJICHHUE OJTHOM
JeTanu, pyo.

Hanamguuk 86,8 0,04 9,3
TpancnopTHBIN 73,9 0,01 2,0
pabounii
Kontpoiuep 75,1 0,01 2,0

Hrtoro 0,06 13,3

Omnpenenum 3aTpaTsl Ha 3apabOTHYIO TUIATY 3a O
33m = 13,3-550 = 7315 py6.
Paccuuraem 3arpatrhl Ha 3apaboOTHYIO Aty 1o gpopmye (25):

3,. = 68234,1 + 7315=75549,1 py6.

Omuucnenus 8 cCOyuanrbHblll oHO.
CtpaxoBbie B3HOCHI cocTaBisIOT 30% oT dhoHaa 3apabOTHOM IJIATHI.

bazossrit Bapuant 388013,7-0,3=116404,1 py6.
[Tpoextupyemsiii Bapuant 75549,1-0,3=22664,7 pyO.

3ampamvl Ha s1eKkmposHEPIUIO
3arpaThl Ha DIIGKTPOIHEPTHIO, PACXOAyEeMYyH0 Ha BBIOJHCHHUE OJHOMN
JeTajieonepaluy, pacCuuThiBaeM 1o gpopmyie [14]:
N, Ky -k, -k, K
/L

-t
., (29)

3, =

rae Ny — ycraHoBiaeHHas MOLIHOCTB IJIABHOTO 3JIEKTPOABUTATENA (T10
NacHOPTHBIM JaHHBIM), KBT;

Kn — cpennanii K03 PHUIMEHT 3arpy3Ku AJIEKTPOIBUTATEIS IO MOITHOCTH,
kn =0,2+0,4;

Ky, — cpennnii ko GUIUEHT 3arpy3KH JIEKTPOIBUIATENS IO BDEMEHU, ATIs
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cpenHecepuitHOro mpousBoacTaa Ky, = 0,7;

Ko — cpemnuit  ko3hQUIMEHT  OJHOBPEMEHHOH  paboOThl  BCeX

aNIeKTpoABUraTeneil cranka, Ko, = 0,75 — npu nByx asuratensx u Ko, = 1 - nipu

OJTHOM JIBUTATEJIC;

Kw — kxo03dduimeHT, yYHUTBHIBAIOUIMA TMOTEPH DJICKTPOIHEPTUU B CETH

npeanpustas, Ky = 1,04 + 1,08;

N — Ko3h(UIMEHT MONe3HOTO ACUCTBUS O0OpyAOBaHUS (IO TACHOPTY

CTaHKa);

Ksi — KO3 unmeHT BoImoTHeHUs HOpM, Ky, = 1,02;
I, — croumocTts 1 kBT14 anekrposneprumu, 1, = 3,54 py6.

[Tpou3BoanM pacyeTsl 1o BapraHTam 1o gopmyie (21):

11.0,3-0,7-0,75-1,06-0,72
3,(163) = Ot et " =.354=5,1 py0.;
(163) 0,9-1,02 - by
3,(6P13) = 7,5-0,3-0,7-0,75-1,06-0,92‘3’54=4,4 py6.:
0,9-1,02
3,(2H55) = 7,5~0,3-0,7~O,75~1,06~0,76.3’542 3,7 py6.

0,9-1,02

3,(3V142BM) = 5'5‘073'0'07 50’1752'1’06‘0’22 :354=0,8 py6.;

3,(1250TC) = 32'0,3-0,550,1732-1,06-0,97

.354=19,9 py0.

PesynbpTaThl pacueToB 1O BapuaHTaM CBOJMM B Taliuiy 28 1o

POCKTUPYEMOMY BapHaHTy B Tabiuiry 29.

Tabnuia 28 — 3atpatsl Ha AIEKTPOIHEPTHIO 110 OA30BOMY BapUAHTY

Mopenb cTaHka YcraHoBiIeHHAs [Ity4yHo- 3aTpaThl Ha
MOLIHOCTb, KBT KaJIbKYJIALIMOHHOE 3JIEKTPOIHEPIHIO,
BpeMs, 4. pyo.
163 11 0,72 5,1
6P13 7,5 0,92 4,4
2H55 7,5 0,76 3,7
3V142BM 5,5 0,22 0,8
Hroro 14
Jlucr
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Omnpenenum 3aTpaTsl Ha SJICKTPOIHEPTUIO 32 TOA:
3, =14-930 = 13020 py®.

Tabnuua 29 — 3atpaThl Ha AIEKTPOIHEPTHIO IO MPOEKTUPYEMOMY BapUAHTY

Mopenb cTaHka YcraHoBieHHast [ITy4yHo- 3aTpathl Ha
MOIITHOCTh, KBT KaJIbKYJISALIMOHHOE SJICKTPO3HCPTHIO,
Bpems, 4 pyo.
1250TC 32 0,97 19,9
Hroro 19,9

OHpCI[@J'H/IM 3aTpaThl HA DJICKTPOSHEPTHIO 3a I'O.

3, =19,9-550 = 10945 py®.

3ampamvr  Ha  codepocanue U IKCHAYAMAYUIO — MEXHOLOSUYECKO20
0bopyoosanus

3arpaThl Ha  COACp)KAHWE W  DKCIUTyaTallMI0  TEXHOJOTHYECKOTO
o0opypoBaHus paccuuThiBaeTcs o Gopmysie [14]:

306:CaM+CpeM:
(30)

rae  Cpev —3aTpaTbl Ha PEMOHT TEXHOJIOTMYECKOro 000pynoBaHHs, PYO.;

Cu: — aMOPTHU3AIMOHHBIE OTYHUCIICHUS OT CTOMMOCTH TEXHOJIOTHUYECKOTO
o0opynoBaHus, pyo.

AMOpTH3alIMOHHBIE  OTYUCIICHWS HA KaXKABIH BHUI  O0OpYyJOBaHUS
omnpenensot o Gopmyie [14]:

Cop = oo en (31)

06 'ks 'kgn ’
rae Il — nena eauHuUIbl 000pyHOBaHUs, PYO.;
H,, — HOpMa amopTu3anmmoHHBIX oTuucieHud, H,p = 12% nus 6a3oBoro
obopynoBanus, H,y = 6% - 1511 HOBOoro o00pynoBaHus;
{ — MTy4YHO-KATBKYISIIMOHHOE BPEMsI, MHH;
F o6 — TOZI0BO# ICHCTBUTENBHBIN (POHT pabOThI 000PYI0BaHMUS,

F06BA3 = 3867 4. u F06HOB = 5386 q;

K, — HopMaTHBHBIN KO3 GUITMEHT 3arpy3Ku 0bopyaoBanus, K, = 0,85;
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Ky — KO3 duiireHT BoimonHeHus HopM, Ky, = 1,02,

[Tpou3BoauM pacyeTsl 1o BapraHTam 1o gopmye (31):

214500-0,12-0,72
Cau(163) = —= = =5,5pyb.;
(163) 3867-0,85-1,02 by
C,(6P13) = 187000:012:0.02 g5 .
3867-0,85-1,02
C,,(2H55) = 165000:012:076 _ 4 5\ 6.

3867-0,85-1,02

Can(3Y142BM) = 170000:012:022 _ 9 4 ;5 -
3867-0,85-1,02

Can(1250TC) = 2839700-0,06-0,97 _ 35,4 py6.
5386-0,85-1,02

3atpaTel Ha TeKymud peMOHT obopynoBaHus (C,ey) omnpeznenseM Io
KOJIMYECTBY PEMOHTHBIX €IMHUI] U CTOUMOCTH OJTHOM PEMOHTHOU €TUHUIIBI:
Iresas = 440 py0., Hrenos = 980 pyo.

Brraucnenus mpousBoum o popmyite [14]:

- lltR_EI\.IZRe , (32)
200

pem
rie xRe - CYMMAapHOC KOJIHUYICCTBO PCMOHTHBIX CAWHUIL 10 KOJIUYCCTBY CTAHKOB
OJHOI'O THUIIA,

- IITYYHO-KAJIBKYJIAIUOHHOC BPEM, MUH;

N0z — FOZOBas MpOrpaMma BhIITyCKa JIETAJICH.

[TpousBoarM BBIYHMCIICHUE 3aTPAT HA TEKYIIUI PEMOHT 000PY/I0BaHHS 110
dopmyite (32):
Coen(163) =—2401_— 07 py6.;

0,72-930
Cpeu(6P13) =% = 0,5 py6.:
Cpen(2HS5) = 0‘7‘209; ~= 0,6 py6;
Cpen(3Y 142BM) :O,‘;‘;—?;O: 2,2 py6.;
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980-1
0,97-550

Cpen(1250TC) = 8 py0.

PesynbraThl  pacdera 3aTpaT Ha COJEpKAHHE W  OKCILTyaTal[HEo

TEXHOJIOTHYECKOT0 000pyA0BaHus 3aHOCHM B Tabmuiy 30 MO MpOeKTHPYEMOMY B
tabnuiy 31.
Ta6mua 30 — 3aTpaThl Ha COAEPIKAHUE U IKCIUTYaTAIMIO0 TEXHOJIOTUUECKOTO

000pyoBaHUs 0A30BBIM BapUAHT

Mopneins Croumocts, | Komu- | Hopma [Ity4yHo- AmMopru3sa- 3arpatsl
CTaHKa T. pyO. 4YEeCTBO, | aMOPTHU3a- | KaJbKyJs- | IIMOHHBIE Ha
IIT. LUOHHBIX | [IMOHOE OTYMCIICHUS, | PEMOHT,
OTUHCIIe- | BpeMS, 4 pyo. pyo.
HUH, %
163 2145 1 12 0,72 9,5 0,7
6P13 187,0 1 12 0,92 6,2 0,5
2HS55 165,0 1 12 0,76 4,5 0,6
3V142BM 176,0 1 12 0,22 14 2,2
Hroro 17,6 4.0

Ta6Jmua 31 - 3anaTI)I Ha COACPKAHNC U IKCINTYATAaIUIO TCXHOJIOTHUYICCKOTO

000pyI0BaHUs TPOCKTUPYEMBIN BapUaHT

Mopneins Croumocts, | Konu- Hopma [Ity4yHo- Amoptusa- | 3aTpaTsl
CTaHKa T. pyo. 4eCTBO, amMopTH3a- | KaJbKyJIs- LIUOHHBIE Ha
IIT. IIUOHHBIX | [IMOHOE OTYHCIIe- PEMOHT,
OoTUHCIIe- | BpeMms, 4 Hus, pyoO. pyo.
Hui, %
1250TC 24910,0 1 6 0,97 35,4 1,8
Hroro 35,4 1,8
3anaTBI Ha COACPIKaHUC u OKCILTyaTaluro TEXHOJIOTHYCCKOI'O
obopymoBanus paccuuThiBaercs o Gopmysie (30):
36 = 17,6 + 4,0=21,6 py®.
3, = 35,4 + 1,8= 37,2 pyb.
3ampamul Ha SKCNAYAMAyUI0 UHCMPYMEeHma
3aTparhl Ha SKCIUTyaTaI[ui0 HHCTPYMEHTa B 0a30BOM TEXHOJIOTHH
BBIYHUCIISIEM 110 (hopMyIie:
314: llu+,3,,-ll,, T, 0, (33)
Tcm.Nzo().(ﬂn +l) 4
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TIIE

[y — 1eHa eIMHUIIBI UHCTPYMEHTA, PYO.;

B, - YUCII0 IIEPETOUCK;

L, — cToMMOCTb OTHOM MEPETOYKHU;

T, — Iepuoa CTOUKOCTU UHCTPYMEHTA;

TM — MallMHHOC BPEMA,

Nu - Ko3dULreHT cirydaiiHoi yobuIn nucTpyMenTa, Ny = 0,98;

No; — TOJIOBasi mporpamma Beimycka aeranei, N, = 930.

B Ttabmune 32 ykaxkeM HHCTPYMEHT, HCHOJb3yeMbIii B 0a30BOM TeX.

nporecce U BpeMs paboThl HHCTPYMEHTA.

Tabnuua 32 — I[lepeuenb nHCTpYMEHTa 0a30BOT0 TEXHOJIOTMYECKOTO

npoiecca

Ne Haumenopanue Ty, Mmua | Ne HaunmenoBanue TwMm,

orep. orep. MMH.

005 Pesern moapesHoit 19,2 010 Pesen pe3s6oBoii TOCT 43
I'OCT 18880-73 18885-73

005 Pesern pacTouHoii 5,4 010 Pesen xkaHaBOYHBIIT 1,9
I'OCT 18883-73 I'OCT 18884-73

005 | Pesen pe3nboBoi 4,5 015 Caepiio pyxeitHoe 12,9
I'OCT 18885-73 crenuajibHOe

005 Peserr kaHaBOYHBII 4.2 020 Csepno 'OCT 10903 15,1
I'OCT 18884-73

010 Pesen monpesnoit 12,8 020 Csepino 'OCT 10903 22,4
I'OCT 18880-73

010 Pezer pactounoii 9,1 025 Kpyr mmudoBanbHbIi 9,6
I'OCT 18883-73 I'OCT 2424-83

[IpousBoauM pacueT 3aTpaT Ha SKCILUTyaTallMi0 UHCTPYMEHTA M0 6a30BOMY

TeX. mpoleccy (I CTaHIapTHOTO HHCTpyMeHTa) 1o hopmysie (33):

B :w.19,2.0,98+w.5,4.0198+M.4,5.0,98+w.4,2.0,98+
60-930-9 60-930-10 50-930-7 45.930-8
+M&ZB-0,98+M-15,3-0,98+M'50,4-0,98+M-9,6-0,98: 207,6 pyo.
50-930-7 189-930 39-930-12 31-930-7

YPaIbCKOTO PETHOHA TMPENJIAraeTcs BBIYUCIATH

Ha ocHoBanum ombiTa BHCAPCHUA HWHCTPYMCHTA Ha pAOC Hp@I[HpI/IHTI/Iﬁ

3aTparhbl

IIPOTPECCUBHOTO HHCTPYMEHTA 110 (hopmyute [14]:

3314 = (Hrm - N+ (HKOpH+kKOMHH ' ]—IKOMHH) ' Q-l) ' TMam ' (TCT ) b(pu : N)-l,

Ha 3KCIUTyaTalHuro

Hzm.
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rae 3., - 3arpaThl Ha HKCILTyaTallio COOPHOTO MHCTPYMEHTA, pyoO.;

,; - 1eHa cMEHHOW MHOTOTpaHHOM IJIACTUHBI, pYO.;

N - KOJMYECTBO CMEHHBIX MHOTOIPAHHBIX IUIACTHUH, YCTAHOBJIEHHBIX [IJIS
OJIHOBPEMEHHOM pabOThI B KOpITyce COOPHOr0 MHCTPYMEHTA, IIT.;

Ixopn - LIEHA KOPITyca COOPHOIO MHCTPYMEHTA (JIE€PAKABKH TOKAPHOT'O pe3la,
KopIryca cOopHol (ppessi/cBepia), pyo.;

Hyomnn - IIEHA HaOOpa KOMIUICKTYIOIIMX W3ACIUN (OMOPHBIX IIJIACTHH,
KITMHOBBIX MPMKAUMOB, HAKJIATHBIX CTPYKKOJIOMOB, BUHTOB, IITU(TOB, PHIYAroB U
T. 11.), py0.;

Keowm:  —  KO3(@UIMEHT,  yuYMTBHIBAIOIIMA  KOJMYECTBO  HAOOPOB
KOMIUIEKTYIOIUX H3JEJIUMA, WCIIONb3yeMbIX B lKopiyce (JepxkaBke) COOPHOTO
WHCTPYMEHTA B T€UEHUE BPEMEHU €r0 IKCILTyaTaliu, IIT.

Kosdhdumuent smmmpuyeckuii, BeIMYMHA €ro 3aBUCUT OT YCJIOBHM
WCIIOJIb30BAHUSI MHCTPYMEHTA M KAYECTBA €r0 U3TOTOBJICHHUS], OT PEXKUMOB PE3aHUs
U OOIIeTro YpPOBHSA TEXHHUYECKOW KyIbTYphl — IPEANpusaTHs. MaKCHMallbHOE
3HaYCHUE Koy =5 COOTBETCTBYET OOAMPOYHOMY TOUYCHHIO KOBAHBIX WM JIUTHIX
3aroTOBOK C COOTBETCTBYIOIIMM KaueCTBOM 00pabaThIiBaEMbIX TOBEPXHOCTEM;

Q - KOJHMYECTBO CMEHHBIX TMOBOPOTHBIX IUTACTHH, HCIOJB3yeMbIX B 1
Kopmyce (ZIepiKaBKe) cCOOpHOTO HWHCTPYMEHTa B TEUEHHUE BPEMEHH €To
OKCILTyaTaryu, IIT.

Bemnuuna Q Taxke ompenesieHa OMBITHBIM IYyTEM W 3aBUCUT OT YCIOBHM
00paboTtk u ¢GOpMBI CMEHHOW IIJIaCTUHBIL. 3HaueHHWs mokasarens Q
PEKOMEHJOBaHHbIE Il  YCJIOBUM  MOJYYHMCTOBOM  TOKapHOHW  0OpabOTKH
MIPE/ICTaBIICHBI B TAOJIHUIIE;

N - KoJIMYecTBO BEPIIMH CMEHHOM MHOTOTPaHHOM MJIACTUHBI, IIT.

(U1t KpYTJIOH IJIaCTHHBI peKoMeHayeTcss npuHuMath N = 6);

Dyu - KodpdumueHT  (HaKTHUECKOTrO HCHONB30BAHUS, CBA3AHHBIM CO
CIy4aiiHOW yOBLIBI0O WMHCTPYMEHTA. OKCIIEPUMEHTAIbHBIC JTaHHBIC IMOKa3bIBAIOT

JMana3oH U3MEHEHUS BenanHbl Kodddumuenta ot 0,87 mpu 4epHOBOI 00paboTKe
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10 0,97 npu yncToBOM 00pabOTKE;

T \aw - MAIIMHHOE BPEMSI, MUH;

T ¢ - IEPUOJ CTOMKOCTH UHCTPYMEHTA, MHH.

B tabauiry 33 BHeceM nmapaMeTpbl NPOrpecCUBHOIO HHCTPYMEHTA.

Tabmuua 33 — [TapameTpbl NPOrpecCUBHOTO HHCTPYMEHTA

Onepanus

WNHcTpyMeHT

Mariun-
HOE
BpeMs,
MUH

Ilena
€IMHHUIIBI
HHCTPY-
MeHTa, pyo.

Cymmap-
HBIK

15007 ()i
CTOMKOCTHU
HWH-Ta, MUH

3aTpaTsl Ha
MepPETOUKY
MHCTpYyMEH
Ta, pyo.

Koaddu-

LIUEHT
yObUTH

Uroro
3aTparkl,

pyo.

2

3

4

5

6

005

JepxaBka
SCLCL
2020K12
CMII CCMT
120404 SM
1C8150

2,63

11563

502

240

0,90

6,3

Caepio
LIEHTPOBOYH.
MM ECS
A6.30x16-
2T10

0,89

5631

90

0,90

3,5

HepxaBka
HELIL 2020-
5T12 CMII
GRIP-5008Y
IC5010

0,69

15632

432

242

0,90

3,4

Cgepiio SCD
050-048-060
ACP8 1C908

0,48

6236

85

0,90

2,1

T'onoska
DSD-EA 25
CMII XPMT
16002UB

3,63

15632
423

212

0,90

6,2

JepxaBka
SCLCR
2020K12
CMII CCMT
120404 SM
1C8150

0,96

14563

406

245

0,90

1,7

JepxaBka
HELIL 2020-
5T12

CMII GRIP-
5008Y
IC5010

1,23

14563

406

212

0,90

2,2
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OkoHyaHue Tadausl 33

1 2 3 4 5 6 7 8
005 Pesen 0,25 12635 255 - 0,90 1,7

pacToyHOM
S32T

SVLFCR-16 512
CMII
VCMT-
160404 1B55

Csepio SCD 0,69 3556 105 0,90 1,6
050-020-060

AP3
Caepio SCD 0,12 3263 86 - 0,90 1,7
010-006-030

AP6 1C908

®pesa 1,26 14632 155 - 0,90 2,1
HM90 E90A-

D50-7-C32

CMIT 563
APKT
1003PDTR-
RM 1C520M

Hroro 32,5
3ampamul Ha ocHacmky

3arparhl Ha OCHACTKY BbIYKCIsieM 110 (hopmyte [14]:

gp 'anc .llnpc ’ NZIJ\:{C
N_ 100

Boen = : (34)

rae  (p, — IPUHATOE KOJINYECTBO 000pyRoBaHus, (g, = 5 mT.);
H,,pc — KonuuecTBo npucnocotiennii Ha eqununy o6opynoBanus, (Hy, =1);
e — cTouMocTs npucnocodnenuit, (Lyp1=21263 py6., L;p:2=12100 pyo.,
1pea=16631 py6., Hpea=10641 py6., I;pes=7056 pyo.).
N7 - HOpMa aMOPTHU3AIMOHHBIX OTYUCIICHUI Ha MPUCITOCOOTICHUS,
N = 66%;
N, — TogoBas nmporpamma Boimrycka jneraineu, N, = 930 mT.

[Tpou3BoanM pacder 3aTpaThl Ha OCHACTKY 10 Gopmyie (34):

3, = 1-1-(21263+12100 +16631+10641+7056) -66 _ 48,1 py6.
930-100

Pe3ynbTaThl pacueToB TEXHOJIOIMUYECKON C€0ECTOMMOCTh FOJI0BOTO 00beMa

BBIITYCKa JIETaJIi CBOJIUM B Tabmuiry 34.
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Ta6muma 34 — TexHomoruveckast ce6eCTOMMOCTh 00pabOTKH JIeTalu

Cratbu 3aTpar Cymma, pyo0. Cymma, pyo0.
ba3oBb1il BapuaHT IIpoexTupyemslii
BapuaHT

3apa0boTHas TiaTa ¢ HAUUCICHUSIMHU 542.4 178,6

3aTpaThbl HA TEXHOJIOTUYECKYIO 14,0 19,9

AJIEKTPOIHEPTHIO

3aTpathl Ha coJiepKaHUE U 21,6 37,2

HKCILTYaTaIuio 000PyI0BaHUS

3aTpatThl Ha SKCIUTYaTALMI0 OCHACTKU 48,1 0

3aTpaThl HA UHCTPYMEHT 207,6 32,5
Hroro 833,7 268,2

Onpeoenenue 2000601 IKOHOMUU OM USMEHEHUS meXnpoyecca

OaHUM M3 OCHOBHBIX MOKa3aTeeld 3KOHOMUYECKOro 3(eKTa OT CIPOEKTH-
POBAHHOTO BapHaHTa TEXHOJOTHYECKOIo Mpolecca SBISETCS roJoBasi SKOHOMMS,
MIOJTyYeHHas B pe3yJIbTaTe CHUKCHHS CE0ECTOMMOCTH:

azoa = (C5 - Cnp) : Neno )
rae Cq, C,p, — TexHonorudeckass ce0eCTOUMOCTh OAHOM JeTanu 1o 0a3oBOMY U
IPOEKTUPYEMOMY BapHuaHTaM COOTBETCTBEHHO, PYO.;
Nox — TOJIOBast IpOrpaMMa BBIITyCKa AeTamei, mT.

Dron = (833,7 — 268,2)-550 = 311025 py6.

AHanu3 yposHs mexHoiocuu npou3so0cmad
AHalM3 ypOBHS TEXHOJIOTMH TPOU3BOACTBA SIBJISIOTCS COCTaBIISIOLIEH
YaCThIO aHAJIN3a OPraHU3alMOHHO-TEMATUYECKOT0 YPOBHS IIPOU3BOJICTBA.

VY aenpHBIN Bec KaKI0W Omepaluu onpeneisercs no Gopmyre:
t
yOH = T? '100% []

(35)
rie T' — ITy4HO-KaIbKyISIMOHHOE BPEeMs Ha KaIyI0 ONEePaIlnio;
T — cymmapHO€ ITYYHO-KAIBKYJISIIIUOHHOE BpeMsl 00pabOTKH AeTallu.

[TpousBoaum pacuetsl yAEIbHOTO Beca ornepauuu no Gpopmyse (35) no
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0a30BOMYy BapUaHTY:

Von(163) = %-100% = 27,5%:

Vou(6P13) = %-100% = 35,1%;

Von(2HSS) = g’—;g-m% = 29%:

Vou(3Y142BM) = %-100% = 8,4%:

I1o mpoexTnpyeMoMy BapuaHTY:

Veou (1250TC)= %-100%400%.

Jlonst npoepeccusrnozo 060py008arus
JloJisi mporpeccCuBHOrO 00OPYAOBaHUSL OMPEACISETCS MO0 €ro CTOMMOCTH B
061]16171 CTOMMOCTHU HCIIOJIBb30BAHUA O60py,IIOBaHI/Iﬂ " 110 KOJIMYCCTBY. y,Z[eJIBHbII;'I
BEC MO KOJIMYECTBY MPOTPECCUBHOTO O0OpYAOBaHUS Ompesessercs no ¢opmylie
[14]:
9,

z

Vi = —£-100%, (36)

rae  Jpp — KOJMYECTBO €AMHUL] IPOrPECCUBHOIO 000PYI0BaHUs, J;p=1 IIT.;

gs — o0111ee KOIM4eCTBO UCIIOIB30BAaHHOTO 000pyIoBanus, =1 miT.

1

Voo = =+100% =100%.
1

Onpenenum Npou3BOAUTENIBHOCTD TPYAa HAa IPOTPAMMHBIX ONEPALUsIX:

rae F, — nelicTBUTENbHBINA (OHI BpeMEHH PadOTHI OJHOTO paboyero, 4.;
Kpy — KO3(DPHUIIMEHT BBITIOTHEHHS HOPM;
t — MTYYHO-KATBKYJISIIUOHHOE BPEMSI, MUH.

[Ipou3BOAUTENBHOCTh TPYJA B YCOBEPUIEHCTBOBAHHOM TEXITPOLIECCE:

~1685-1,2-60

. =2087,4 wm/luen.coo
: K312

JIucr
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[Tpou3BOAUTENBHOCTD TPYJa B 0a30BOM TEXIIPOIIECCE:

~1685-1,2-60

=7718 wm/uen.coo
157,2

b

Poct IMPOU3BOAUTCIIbHOCTHU TPy da:

Bn _B6
AB:PB—-100%,

3

rae By, Bs — IpOM3BOAUTENBLHOCTE TPYa COOTBETCTBEHHO POEKTUPYEMOTO U

0a3oBOro BapHUaHTOB.

AB — 2087,4-7718
7718

-100%=170,5%

B tabnuie 35 npeacTaBiaeHbl TEXHUKO-YKOHOMHYECKHE ITOKA3aTeN MPOCSKTA.

Ta6Jmua 35 - TeXHUKO-2KOHOMHUYECKHE IMOKA3aTCIN IMPOCKTa

3HaueHUd OKa3aTelneh
HanmenoBanme Ex. s N3mMmenenue
mokazaresnei A ) 0a30BbIil INPOEKTHBIA | mokazaTeseii
BapUaHT BapUaHT
["o0BO# BBIMyCK aeTanei LLIT. 930 550 -380
KonnyecTBO BHIOB e 4 1 3
000pyaOBaHUS
KonnyecTBo pabounx Yerl. 2 1 -1
CyMMa MHBECTHLIMH T. pyo. 2843,1
pr,I[OCMKOSTB 00paboTKu w/ 2,62 0,97 165
OIHOH IeTanu
TexHonorunyeckas 833,7 268,2 -565,5
ce0eCTOMMOCTE OJTHOM JIeTaH,
B TOM YHUCJIE: pyo.
- 3aTpaThl HA UHCTPYMEHT 207,6 32,5 -175,1
- 3apaboTHas TIaTa pabounx 542 .4 178,6 -363,8
JloJ1 mporpeccuBHOrO % 0 100 100
000pyTOBaHUS
[IpousBoauTENHHOCTH TPy AQ [IT/YelL. TOJ 771,8 2087,4 +1315,6
PocT npousBoauTenbHOCTH % 100 2705 +170.5
Tpyna ’ ’
Cpenuuii KoO3pPUIUEHT 0,181 0,114 0,067
3arpy3Ku 000py10BaHUs
I"'o10BOIT SKOHOMHUYECKUI
sexr THIC. pyO0. 311,025 311,025
Cpok okymaemocTu rojga 9
JIuct
JUIT 44.03.04.629.113 e
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Kaxk BugHO 13 pacu€ToB ce0ecTOMMOCTh MPOIYKIIMU CHIKaeTcs B 3,1 pasza B

PEIYIBTATC POCTA NPOU3BOAUTCILBHOCTH TPYyJda, IIOBBINICHUSA 3aIrPy3KHU

000pyI0BaHUs, COKpAIICHUS YIEIbHBIX 3aTpaT MaTEePUAIOB, JIEKTPOIHEPTUH.

Poct mpousBoaMTENBHOCTH  TpyAa  OOYCJIOBIMBAaeT  MPUMEHEHHEM
COBpEMEHHOT0 O00OpYAOBaHHS M TPOTPECCUBHOTO HWHCTPYMEHTa, YTO TIpU
HEU3MEHHBIX MAaTepUabHBIX W TPYAOBBIX 3aTparax BEAET K CHIDKCHHIO
ce0eCTOUMMOCTH IPOYKIHUH.

B pe3ynbraTe cOBEpIIEHCTBOBAHUS TEXHOJIOTUN MEXAaHUYECKOM 00pabOTKH
neramu  «Kopmyc — koMmmeHcaTopa», pacdyera  CHIDKCHHS — TPYIOEMKOCTH
TEXHOJIOTHUECKOTO TPOIEcca U POCTa MPOU3BOAUTENFHOCTU TPYJa, CBA3aHHBIX C
BHEJIPEHUEM B MPOU3BOACTBO OoJiee d(PPEeKTUBHOrO MeTamnio00padaThIBAIOIIETO
o0opymoBaHusi OBUI TIOMy4YeH TOJOBOM JKOHOMHUYECKHU d(hdexTr B pazmepe

311,025 1. py6. ¥ CpOK OKyIaeMOCTH MPOEKTa 9 JIeT.
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3.METOJUYECKHUI PA3JIEJ

BBenenue

C 13 mapra no 7 anpens 2017 rojia npoxoauii NPeIIUINIOMHYIO IPAKTUKY B
bumuane OAO «OOBbeauHEHHBIE dJeKTpoTexHuueckue 3aBoAsy (OAO
«3JITE3A») no agpecy r. Kampiuios, yi. ®apdopuctos, 6.

[IpakTrka ABISETCS BaKHEUITUM JIEMEHTOM Y4eOHOT0 Tpoliecca 00ydeHus
B yHuBepcurere. OHa oOecreyuBaeT 3aKpeIUIeHHEe W pacllupeHue 3HaHUM,
MOJIYYEHHBIX MPU U3YUYCHUH TEOPETUYECKUX ITUCUMIUIMH, OBJAJEHUE HaBbIKAMU
PAKTUYECKON paboThl, MPUOOpPETEHNE OMbITa PadOTHl B TPYJIOBOM KOJUIEKTHBE.
[IpoxoxaeHne MTPaKTUKU SIBISETCS OJHUM W3 BAXKHEHIIUX JTaroB OOy4YeHUs
CTYJICHTA.

B pesynbrare mpoxoxaeHHs MpakTUKU Oblia BbIOpaHa aerans «Kopmyc
KOMIIEHCATOpa» Ul  COBEPUICHCTBOBAaHUSA  TEXHOJIOTMYECKOrO0  IMpouecca
U3TOTOBJICHUS.

B ¢Bs3u ¢ yMeHbIIEHHEM NIPOU3BOICTBEHHOM IPOrpaMMBbl BBIITYCKa JeTajlen
«Kopnyc kommnencaropa» ¢ 930 mo 550 mepen mnpeanpusTHeM BCTajla 3ajiaya
MOBBIIICEHUE HSKOHOMUYECKONM A((EKTUBHOCTH TPOU3ZBOJACTBA M TEPEBOJ
IIPOM3BOJICTBA C CPEIHECEPUMHOTO HA MEIIKOCEPUMHOE.

[Ipennaraercsi, 3aMEHUTH CYLIECTBYIOIEE YHUBEPCATbHOE 000PYAOBaHNE HA
obpabareiBaronuit 11eHTp ¢ YIIY, yTo OyAeT COOTBETCTBOBATH MEIKOCEPUMHOMY
MPOU3BOJICTBY U TMO3BOJIUT MPEANPHUATUIO CHPABUTHCS C 3aJayedl MOBBIIMICHUS
AKOHOMMYECKOH 3 (PEKTUBHOCTH.

[Tepexon Ha 006paboTKky aetaneit Ha crankax ¢ UIIY — nporpeccuBHbIi 11ar
U JAET psii IPEUMYIIECTB, TAKUX KakK:

— NOBBIIIEHUE TPOU3BOIUTEIIBHOCTH TPYAA;

—  yMEHBLIEHWE  KOJIMYECTBA OOOpYyAOBaHMS U  Kak  CJEICTBHE

IMPONU3BOACTBCHHBIX nnoma;[eﬁ;

= _COKDAIIIAcIIIIA 0 vasr=Yal Da_mpmgw
r Y
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JlanHple 1mard mo3BOJAT Oosee 3ddexTuBHEE pabOTaTh MPEANPHUSITHIO B
YCIOBHUSX  KPU3BHCHBIX  sIBJICHMM  HaOmomarouuxcs ¢ 2014  roma B
MalIMHOCTPOUTENIbHON 00sacTu PO.

Beibop THma craHka HEOOXOJHMMO COIOCTaBUTh C €r0 BO3MOXKHOCTSMHU
o0OecreynuTh TeXHUYeckue TpeboBaHus, (GOpMBI U KadecTBO 00OpadaThIBAEMbBIX
ITOBEPXHOCTEM.

B nunioMHOM mpoekTe mpeiiaraercs HCIOJIb30BaTh TOKApPHBIA LEHTP C
UITY moaenu CTX gamma 1250.

B cBs3u ¢ 3aMeHOIl TEXHOJIOTUYECKOTr0 O0OpYyIOBAaHUS AJIs MPOU3BOJCTBA
JAHHOM JeTanu HeOoOXOAMMBbI HAaBBIKM OIEPATOPOB CTAaHKOB C MPOrPAMMHBIM
yOpaBlIeHUEM, HaJTaJI4MKOB CTaHKOB C TPOTPAMMHBIM  yNpaBICHHEM U
OTIepaTOPOB-HATIAAUYUKOB 00pabaTpiBaromux 1eHTpoB ¢ YIIY.

CrnenoBaTellbHO, B METOJIMYECKON YAaCTU BBIITYCKHON KBaTU(DUKAIMOHHON
paboThl paccMOTPUM OCOOEHHOCTH M CTPYKTYpY IEpENOArOTOBKHA padOyux IO
npopeccun  «Tokapp» 4 paspsga Ha mnpodeccuro «Oneparop-HanaIduK
oOpabatsiBatoniux 1eHTpoB ¢ YITY» Broporo paspsna. IlepenoaroroBka BeaeTcs B
PETHOHAIIBHOM MEKOTPACICBOM LEHTPE AOIMOJHUTENBHOTO MPOoEeCCHOHATBHOIO
obpazopanus [TAO MamumnoctpoutenbHblil 3aBoj uMm. M. K. Kanununa.

Lenb pa3zpaOoTKu METOAMUYECKOM YacTH: pa3paboTaTh y4eOHYIO MPOrpaMMmy
JUTsl TIEPENOATOTOBKM  TOKaped mo mpodeccun «OmepaTop oOpabaThIBAIOIIMX
ueHtpoB ¢ YUIIY» tperpero paspsaa u pa3paboTaTh 3aHATHE TEOPETUUYECKOTO

O6y‘-I€HI/I$I JJIs I[&HHOI71 MEperoaAroTOBKH.

3.1. Onucanne ycaoBuii o0yueHus padounx no npodeccuu «Oneparop-
HaJaq4uK oopadarbiBaromux HeHTpoB ¢ UIIY» B nentpe YIIK

"PernonanbHblii MEKOTPACIICBOM LEHTP JOTIOJTHUTEIIBHOTO
npodeccronansHoro odpaszoBanus’” co3mad B 2009 romy Ha 6aze OAO "M3uK" u
ABJISIETCS €70 CTPYKTYPHBIM MOJAPA3ICICHUEM.

Hentp AIIO pacnonokeH B aIMUHUCTPATUBHOM 3aHUU MIPEANIPUATHS C

JIuct
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o6reit miomaapio Gomee 600 M°,

enb paboOTHI:

OcHoBHbIMH TIensiMU  JeatenbHOCTH [lentpa IO sBasercs oOydeHue
pabouux IS MpeanpusITHii 000pOHHO-TIpoMbINIUIeHHOTO KoMiuiekca (ganee OI1K)
U obOecrnieueHue  (GyHKUMOHUPOBAHHS, COBMeCTHO ¢  [IpaBuUTenbcTBOM
CepanoBckoit obmactu u  Corwo30M OOOPOHHBIX MPENNPHUITHH  CHUCTEMBI
JOTIOTHUTENBHOTO TIpOo(deccHoHaIbHOTO 00pa3oBaHusl PaOOTHUKOB MPEANPHUSTUAN
000POHHO-TIPOMBIIIIEHHOTO KOMIUIEKCA JJI Pa3BUTUSL UX KaJIpoOBOrO pecypca B
YCIIOBUAX TEXHUYECKOTO, TEXHOJIOTUYECKOTO NEPEBOOPYKEHUS u
WHHOBAIMOHHOTO Pa3BUTHS, peasin3allii NTHBECTUIIMOHHBIX TPOEKTOB.

3amaun:

1. dopmupoBaHue CHUCTEMBI JOIMOJHUTEILHOTO MPOPECCHOHAIBHOTO
o0pa3oBaHusi paOOTHUKOB MPEANPUATHI 0OOPOHHO-TTPOMBIIIUIEHHOTO KOMILIEKCa B
COCTaBe:

- IIEHTP TI0 OPraHU3aIMK MPOIECCca JAOMOJIHUTEILHOTO MPO(EeCCHOHATEHOTO
o0pa3oBaHusi paOOTHUKOB MPEANPUATUN OOOPOHHO-MPOMBIIIUIEHHOTO KOMILIEKCA
Y TIPOBEJICHUIO O0yYEHHUSI

- yueOHO-MeTo/IMYecKkass U y4deOHO-Ipou3BOJICTBeHHAass 0Oa3za BY3o0B wu
JIPYTUX 00pa30BaTENbHBIX YUPEKICHUN — YYACTHUKOB CUCTEMbI JIOTOJHUTEILHOTO
po¢eCCHOHATILHOTO 00pa30BaHUS;

- TEXHOJIOTMYecKass 0a3a  TepeloBbIX  MNPEeANpUsITUH  OOOPOHHO-
MPOMBIILJICHHOTO KOMIUIEKCA — YYAaCTHUKOB CHCTEMBI  JIOMOJIHUTEIHLHOIO
npo¢eCCUOHATLHOTO0 00pa30BaHUsI.

2. ®opMUPOBAHUE CUCTEMbl KOMILJIEKTOBAHUS KOHTHHTEHTA OOYYarOIIuXCs
Mo TMporpaMmaM JIOMOJIHUTEIBHOTO MPOGECCHOHAIBHOTO 00pa3oBaHUs U
nporpammam npodeccruoHaIbHOM MOATOTOBKH 32 CUET:

- pabouyux M CHEUHAIMCTOB NpPEeANnpusaATHid Bxoasmux B coctaB OAO
«Konnepua IIBO «Anma3z-AuTei» 000pPOHHO-TIPOMBIIINICHHOTO —KOMIUIEKCA

CBepyI0BCKOI 001aCTH U NPEANPUITHI IPYTrUX OTPaACiIei MPOMBIIIIIEHHOCTH
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ropona ExarepunOypra u CBepasioBCKoi 001acTu;

- JIMILI, COCTOSIIIMX Ha YYETE B [IEHTPaX 3aHATOCTH;

- CTY/ICHTOB U BBIITYCKHUKOB OOpa30BaTENIbHbIX YUPEKIECHUN HAYaIbHOTIO,
CPEIHETO 1 BBICIIET0 MPOo(eCcCHOHATLHOTO 00pa30BaHMS.

B Ientpe AIIO paboTaroT BBICOKOKBAIU(PHUIIMPOBAHHBIC K OIBITHBIC
NPENoJaBaTey, pPYyKOBOAUTEIN NPAKTUKH, MacTepa MPOU3BOJACTBEHHOIO
oOy4eHHsl, WHCTPYKTOPbI Tpou3BojAcTBeHHOW mpaktuku. ILleatpom JIITIO
MOJIJIEP>KUBAETCS IOCTOSIHHASI CBSI3b CO CITYKOOM 3aHATOCTH HACEJICHUS.

Jlns obecnieueHust kauecTBeHHOTo poiiecca o0yuenus - Lleatp JITO umeer
y4ueOHO-MaTepualibHyI0 0a3y B COCTaBeE:

- yueOHbIe KaOMHETHI, Ta00PaTOPUU, KOMITBIOTEPHBIE KIIACCHI;

- BBICOKOTEXHOJIOTUYHOE  COBpPEMEHHOE 00OpyAOBaHHWE B  IIexax
NPEeANpUATUS, TPUBJICKAEMOE K Y4eOHOMY IPOLIECCY B COOTBETCTBUU C MOPSIKOM
UCIIOJIb30BAHUSI  MPOMU3BOJICTBEHHOIO M  TEXHOJOTMYECKOro 000pydoBaHUs
OpeanpusTUs B 00pa30BaTEIbHOM MPOIIECCE;

- y4eOHO-METOIMYECKHUI KaOUHET,

- TEXHHYECKYI0 OMOINOTEKY, YUTAIBHBIN 3aJ;

- KaOMHEeTHI A1 cOTpyaHUKOB LlenTpa, momenienue /uist mpenogaBaTeiei;

- MEIUIIUHCKUI NTyHKT;

- CTOJIOBYIO;

- OBITOBBIC U APYTHUE TOMEIIEHUS.

Bce mnomenieHuss oOOpyaoBaHbl B COOTBETCTBUM C JIEWCTBYIOIIUMH
HOPMaTUBAMH U CAHUTAPHBIMU [IPABUIIAMH.

C uenpio NoOBBILIEHUS 3PGEKTUBHOCTH OOYYEHHS] MO OTPA0OTKE HABHIKOB
paboThl HA IOTPY3YMKAX, CIICHTEXHUKE, a TAKXKE JJIS TMOBBIIICHUS YPOBHS OXPaHBI
Tpyla W TPOMBIIUIEHHONW Oe30macHOCTH, OOYCTPOE€H y4eOHBIH TMOJUTOH
(TpakTopoapOM) ¢ mIomanso 2000Mm.

B ToproBo-BbICTABOYHOM LIEHTpPE OOOPYIOBaH COBMELICHHBIH KJacc IO

YCTPOMCTBY OCHOBHBIX MEXaHU3MOB BBIITYCKAaE€MBbIX MOTPY3YUKOB: IPUOOPOB,
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anmapaTypbl, y4eOHO-HaIJIAIHBIX IOCOOMH, TOA0OpKAa METOAMYECKOM U
TEXHUYECKOW JnuTepaTryphl. BbicTaBieHHbIE NEUCTBYIOIIME OOpa3Ibl TEXHUKU.
OO6opy10BaH OTNENbHBIN aHTap /AJI BBIOJHEHUH 3aJJaHUN BOAUTENCH MOrpy34nKa
(OeTOHUPOBAHHBIN, OCBEIICHHBIN, C BEHTUJISIMEH) B COCTABE:

- CTE€HJI TUJIPABINYECKUI C PETYIUPYEMBIM YIJIIOM HAKJIOHA,

- CMOTpOBAs sIMA,

- 3CTaKajaa.

MeTtoauyeckoe COpoBOKACHUE:

Ha cerogusmnunii  nenp Llentpe JIIO pacnomaraer cnepyronmmu
cpelncTBaMu O0yUeHHUS:

- 000pyIOBaHHBIN KJIACC TEXHUUYECKOTO 00YUYEHUs;

- COBPEMEHHBIE HATJISIIHbIE TEXHUUYECKUE CPENICTBA;

- yueOHble mporpammbl pazpadotanbl OI'Y « BHUUM oxpaHbl u 3KOHOMUKHU
Tpyna», corsiacoBansl ¢ MTY Pocrexnanzopa no Yp®O;

- TexHu4eckas ouonuoreka — nopsaka 30 000 sk3.

Jnsa ydammxcs:

Hentpe AIIO nmpenocraBnsier ctyaeHTaM U yyammumMmces yupexaeanii CI1O u
BIIO BO3MOXHOCTh TPOXOXKJIECHHUS O3HAKOMUTEIBHOM, IPOU3BOJICTBEHHON U

MPEIIUTUIOMHON MPAKTUK C TOCHEAYIOIINM TPYAOYCTPOUCTBOM.

3.2. AHaimu3 mnpodeccHOHAIBLHOIO CTaHAapTa 1o mnpodeccuu
«Onepatop-HajJag4uK o0padaTbiBalOmuX HeHTPOB ¢ UITY ».

CornacHo IIpodeccnonansHOMY CTaHAAPTY, YTBEPKICHHOMY MPHKA30M
MunucrepcTBa TpyJa M couUaIbHOM 3amuThl Poccuiickoir @epepaunu — «4»
aBrycra 2014r. No 530n, Omneparop-Haiiagguk oOpabaThIBAIOMIMX IIEHTPOB C
YHCIIOBBIM IIPOTPaMMHBIM yTIpaBiieHueM (nanee CTaHaapT) TOJDKEH UMETh:

-o0pa3oBanue u oOyuenue - CpemHee mpodeccHoHaTbHOE 00pa3oBaHHE —

IPOrPaMMbI TOATOTOBKY KBATH(PUITUPOBAHHBIX pa00UMX (CITyKaIIHX )

H3m.

Jluct Ne nokym.
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-ONBIT TMpakTU4Yeckoi paboTel - He menee omHoro roma paboT BTOPOTO

KBaJII/I(i)I/IKaHI/IOHHOFO

YPOBHSI

1o npodeccun

obOpabateiBaronux eHTPoB ¢ UITY».

«OIICpaTop-HaAJIaJ9UK

B Tabmume 36 mnpuBeaem omnucaHue TPYAOBBIX (PYHKIMI omepaTtopa-

Hajaguuka oOpabarpiBatomux IeHTpoB ¢ UIIY B COOTBETCTBUM €
po(heCcCHOHATBLHBIM CTaHAAPTOM.
Tabnuna 36 — Onucanue TpyA0BbIX QyHKIINAN
O060011eHHbIE TPYAOBbIE (YHKIUU TpynoBble QyHKIMH
YPOBEHb
ypOBEHBb (momypo
HanmenoBanue KBaJIU (UK HaVMEHOBAaHUE KOJ BEHb)
anuu KkBanuu
KaIux
1 2 3 4 5
Haaaka u mogHazagka 2 Hananka Ha Xom0cTOM X0y U B A/01.2 2
00pabaThIBAIOIINX pabouem pexxume
IIEHTPOB C 00pabaThIBaIONIUX IEHTPOB TSI
IIPOrpaMMHBIM 00pabOTKM OTBEPCTUH B IETAIAX
yIIpaBICHUEM IS Y TIOBEPXHOCTEH AeTanei mo 8—14
00pabOTKH IPOCTHIX U KBaJIUTETaM
CpelHel CII0KHOCTH Hactpoiika TexHonornueckoit A/02.2 2
netanei; oopaboTka MOCIIEI0BATEILHOCTH 00pabOTKU
MPOCTHIX U CJIOXKHBIX U pEXKHUMOB pe3aHus, MoI00p
neTanen PEXYIINX U H3MEPUTEITHHBIX
MHCTPYMEHTOB U
PUCTIOCOOICHUH 110
TEXHOJIOTMYECKOU KapTe
YcTaHoBKa JieTaneii B A/03.2 2
YHUBEPCAIBHBIX U CIIEHUATbHBIX
MPUCTIOCOOJICHUSAX U Ha CTOJIE
CTaHKa C BHIBEPKOIl B IByX
TJIOCKOCTSIX
Otnanka, u3rotoBieHue mpoOHbIx | A/04.2 2
JieTaJiel U Iepeiada ux B OTAEN
texuudeckoro KourpoJis (OTK)
[TonHanaaka OCHOBHBIX A/05.2 2
MEXaHH3MOB 00padaTHIBAIOIIUX
IIEHTPOB B IIPOIECCE PAOOTHI
O06paboTka OTBepCTHI U A/06.2 2
MOBEPXHOCTEN B JeTaisx mno 8—14
KBAJIUTETaAM
WucTpykTHpoBaHue pabounx, A/07.2 2
3aHSATHIX HA OOCITYKHUBAEMOM
000pyI0BaHUHN
Jluct
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OkoHyaHue TaduIbl 36

1 2 3 4 5
Hasaaka Ha Xo10cTOM 3 Hanaaka ob6pabaTsiBaronux B/01.3 3
X0y U B pabouem LIEHTPOB 11 00pabOTKU
pexnMe OTBEPCTHH B IETAIAX U
00pabaThIBAIOIINX NOBEpPXHOCTEH neTaneit mo 7-8
IICHTPOB C KBAJINTETAaM
POTPaMMHBIM [IporpammupoBaHue CTAaHKOB C B/02.3 3
yTIpaBICHUEM IS YHCIIOBBIM ITPOTPAMMHBIM
00paboTku aeranei, ynpasieHuem (UI1Y)
TpeOyOIUX YcraHnoBka jerajiei B B/03.3 3
NIEPECTaHOBOK U NpUCTIOCOOJICHUSAX U Ha CTOJIE
KOMOMHHPOBAHHOTO MX CTaHKa C BBIBEPKOH HX B
KperuieHus; 0opaboTka PasIMYHBIX IIOCKOCTSIX
AeTaleii cpefHen O6paboTKa OTBEpCTHIT U B/04.3 3
CIIOKHOCTH HOBEPXHOCTEH B AeTaysix mo 7-8

KBAJIUTETAM

Hamanka u perynupoBka 4 Hamanka oOpabateiBaromumx C/01.4 4
Ha XOJIOCTOM XOJly U B LICHTPOB U151 00paboTKM
paboyem pexume OTBEPCTHUM U IOBEPXHOCTEM B
00pabaThIBAIOIINX JeTaNsAX MO 6 KBAIUTETY U BBIIIE
IICHTPOB C
POTrPaMMHBIM
yTpaBJICHUEM IS
00paboTku aeraneil u
COOPOYHBIX €TUHUI] C
pa3paboTKOii mporpamMm
yrIpaBiieHus; 00paboTka
CIIOKHBIX JICTaJICH

[Ipoanamu3upyeM 0000mIeHHYI0 TpynoBylo ¢yHKIuio — «Hamagka wu
MoJHaNagKka 00pabaThIBAIONIUX IIEHTPOB C NPOTPAMMHBIM YIIPABICHUEM IS
00pabOTKM TPOCTBIX W CpPEIHEH CJIOKHOCTH JeTajied; oO0padoTKa MPOCTHIX H
CJIOKHBIX JIETaJICh».

Bo3moskHbIe HAUMEHOBAHUS JOJKHOCTEH:

-Hanmamunk o6pabaThiBaronux mMeHTPoOB (4-1 pa3psin);

-Omneparop 00padaThIBAOIIUX IIEHTPOB (4-ii pa3psin);

-OnepaTop-Hanagyuk o0padbaThIBalOIKUX LHEHTPOB (4-i1 pa3psin);

-Oneparop-Hanaguuk  oOpabOaTeiBaromux  LeHtpos ¢ UIIY  2-i
KBaJTU(UKAIIUH;
-Onepatop o6padarsiBatomux 1eHTpoB ¢ UITY 2-if kBanudukammy;
Jluct
JIT1 44.03.04.629.113 "
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-Hanaguuk obpabareiBaroniux mneHtpoB ¢ UIIY 2-it kBanudukanuu.

TpeboBanusa k oOpazoBanuio u oOydeHuto: CpenHee mpodeccroHaIbHOE
oOpazoBaHWE€ — MpOrpaMMbl MOATOTOBKH KBAIM(PHUIMPOBAHHBIX pabOUUX
(cimyxamux).

TpeOGoBanus K ONbITY IpakTUYeckoil padotel: He Menee ogHoro rojaa pador
BTOPOTO KBIU(DUKAIIMOHHOTO YPOBHSA MO MPOPECCHH «OMepaTop-HaIaTINK
oOpabaTtsiBaronux eHTpoB ¢ UITY».

Oco0bie ycnoBusl 10IycKa K padbore:

[IpoxoxneHne oOA3aTENbHBIX MPEABAPUTENBHBIX (P IMOCTYIUIEHUU Ha
paboTy) M MEPUOJUYECKUX MEAUIIMHCKUX OCMOTPOB (0OCIEI0BaHMIT), a TaKKe
BHEOUEPEIHBIX MEIUIMHCKUX OCMOTPOB (00cie0oBaHMi) B yCTaHOBJIEHHOM
3aKkoHOoIarenbCcTBOM Poccuiickon denepanuu nopsiike.

[Ipoxoxknenne pabOTHUKOM MHCTPYKTa)ka MO OXpaHe Tpyla Ha pabodem
MECTE.

O6oOmennass TpynoBas ¢yukmus — «Hamagka w  moaHamamgka
00pabaThIBaONIUX IIEHTPOB C MIPOTPaMMHBIM YIIpaBJICHHEM Jisi 00pabOTKH
IOPOCTBIX U CpPEJHEH CJIO0XKHOCTU JeTanei; oOpaboTka MPOCTBIX U CIOKHBIX
JeTanein» uMeeT KoJ A ¥ ypoBeHb KBAIU(PUKALIUU -2.

B pamkax ananusupyemoil 000OLIEHHONW TPyAOBOM (YHKIUH, 00ydaeMbIi
JIOJDKEH YMETb BBIMIOJIHATH CIIEAYIOIINE TPYAOBbIE (PYHKIIUH:

-Hananka Ha XxojocToM Xoay W B paboueM pexume 00padaThIBarONIUX
HEHTPOB sl 0OpabOTKU OTBEPCTUM B JIETANIAX UM MOBEPXHOCTEH Aetaneit mo 8§—14
KBQJIUTETAM.

-Hactpoiika TeXHOJIOrM4eCcKOi MoCcaea0BaTeIbHOCTH 00pabOTKU U PEKUMOB
pe3anus, MoA0Op PeXYIIUX U U3MEPUTEIBHBIX HHCTPYMEHTOB U MPUCIIOCOOTICHUN
M0 TEXHOJIOTMYECKOU KapTe.

-YcraHoOBKa JeTaliell B YHUBEPCAIBHBIX M CHELHAIBHBIX IPHCIOCOOICHUSIX
Y Ha CTOJIE CTAaHKa C BBIBEPKOM B ABYX IIJIOCKOCTSIX.

-OTanka, u3roToBJIEHKE MPOOHBIX JeTaje 1 nepeaadya ux B OTael
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texHuueckoro koutposst (OTK).

-Iloqnananka OCHOBHBIX MEXaHM3MOB 00OpabaThIBAIONIMX LIEHTPOB B
npoiecce padoThI.

-O0paboTka OTBEPCTHI M TTOBEPXHOCTEH B AeTaisaX mo 8—14 kBaauTeTam.

-MucTpykTupoBanue pabounx, 3aHITHIX Ha 00CITYKHBaeMOM 000Dy I0BaHUU.

Bribepem TpynoByio ¢pynkuuioo — «O6paboTka OTBEPCTUN M MOBEPXHOCTEH
B jActansax mo 8—14 kBamureram». JlaHHas TpynoBas (QyHKIHS JODKHA OBITh
chopmupoBaHa Ha 2-OM YpOBHE (MOAypoBHE) KBamuduKauu. AHaIu3 IPUBEIICH B
Tabmnuue 37.

Tabmuma 37 — Axanuz TpynoBoi ¢yHkuu «OO0paboTKa OTBEPCTHH U

MIOBEPXHOCTEN B JeTalsAX N0 8—14 kBasureTam»

OO0paboTka oTBEpCTU U YpoBeHb
HanmenoBanme nmoBepxHocTel B netansax mo 8— | Kox | A/06.2 | (moaypoBeHb) 2
14 xBanmuTeTaMm. KBTA(DUKAIAH
Tpynossie neiictBus | OOpaboTka oTBEpCTUH B leTassiX 1Mo 8—14 KkBanureTam
Heobxonumeie Oo6paboTka moBepxHOCTeH aetaneit mo 8—14 kBamureram
YMEHUs Hcnonb30BaTh KOHTPOIBHO-U3MEPHUTENbHBIE HHCTPYMEHTHI TS

MIPOBEPKHU U3JIEINI Ha COOTBETCTBUE TPEOOBAHUSAM KOHCTPYKTOPCKON
JIOKYMEHTALMU CTAHKA ¥ MHCTPYKLIHMHU 10 HAJIAJKE

[Tonb30BaThCs KOHCTPYKTOPCKON JOKYMEHTAIIMEN CTaHKA U

Heo6xonumeie MHCTPYKIMEH MO HaJlaIKe JUIsl BBIIOJHEHHSI JAHHOH TPYA0BOM (QyHKIHH
3HAHUS BrimonHsaTe 00paboTKy OTBEpCTHH M TOBEPXHOCTEH B AeTaysIx mo 8—14
KBaJIUTETAM

Heobxoaumble 3Hanus o Tpya0BbiM GyHKIwsM A/01.2 — A/05.2

Tpynossie neiictBus | OOpaboTKa 0OTBEPCTHH B leTasiX 1mo 8—14 kBanureTam

B wurore ananuza maHHOW TPYJIOBOM (PYHKIMHU MOXKHO C(HOpMUPOBATH
y4eOHBI TIJIaH TEPENoATrOTOBKH OINEepaTOPOB-HAJAAYUKOB 00pabaThIBAIOLINX

nentpoB ¢ UITY B uentpe AI1O.

3.3. PazpaGorka y4eOHOro IJIaHA NOBBbIIIEHUS] KBAJTUPUKAIMU 10
npopeccun «Oneparop-Hagaguuk oOpadarbiBamUX HeHTpPoB ¢ YUIIY» B
nenrTpe YIIK

OcHoBoOMONArarOMM JOKYMEHTOM 0 Npo(dhecCUOHATBHOM MOATOTOBKE
Oneparopa-Hayiagunka oopadaTeiBatronux eHTpoB ¢ UITY B yueOHOM 1ieHTpe

ABJEACTCA IIPpOrpaMmMa IMOBBINICHUA KBaJ'II/I(bI/IKaI_[I/II/I.
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[Iporpamma mnoBblilieHUs] KBATU(UKAIUA COCTOUT U3 TEOPETHUUYECKON 4YacTu
(72 akageMuyecKuX Yaca) M IMPOM3BOJICTBEHHOTO o0ydeHus (72 4daca). Bcero Ha
o0yueHue orBoautcs 144 yaca nop yueOHO-TeMaTHYECKOMY TIJIaHy .

B xone oOydenust ydammecs W3ydalOT OCHOBBI TEXHHUYECKOTO YEepPUYCHUS,
JOMYCKM W TIOCAJKHM OCHOBBI MAaTEpUAIOBE/ICHUS, OCHOBBI AJIEKTPOTEXHUKU
AIIEKTPOHUKH, OCHOBBI IPOTPAMMHPOBAHUS, YCTPONCTBO 00pa0aTHIBAIOIINX IIEHTPOB,
a Take 00ydaroTCsl HACTPaWBaTh U HATAXUBATh TOKapHBIN 1eHTp ¢ YIIY monenu
CTX gamma 1250 HemocpeACTBEHHO B XOA€ NPAKTUYECKOrOo OOy4YeHHs] Ha
MPEANPUSATHH.

VY4eOnblii Tpaduk paccuuTaH Ha 4 yaca B JIEHb C ISITU YacOB, MOCKOJIbKY
oOydeHus Benercs 0e3 OTpbiBa O MPOM3BOJACTBA. TakuM 00pa3oM, CpoK 00yUdEHUS
COCTaBJISIET & HEACIb C yYEeTOM IOATOTOBKM UM CJaud KBATM(PUKAIMOHHOTO
sk3ameHa. [IpoOuyto pabory oOydaemble BBIMOIHSIOT HenocpeacTBeHHO Ha OAO
«DJITE3A».

[Tocne mnpoxoxaeHuss Kypca caaércs KBaTM(PUKAIMOHHBIM JK3aMEH,
COCTOSIIIIMI U3 TEOPETUUECKON (KOHTPOJBHBIN TECT) M MpakTUdeckou (0OpaboTka
Jeranu) yactei. B ciydae ycnemHo# ciaum sKk3ameHa, npucBauBaetcs 4-i paspsia
no npodeccun OnepaTop-Hanaauuk oopadaTeiBaroux eHTpoB ¢ YITY.

Y4eOHO-TeMaTHYECKUN TUIaH TOBBIIICHUS KBaTuUKanmuu 1o mnpodeccun
Omnepartop-Hayiaguuk odpadaTeiBaromux neHTpos ¢ UITY npuseneH B Tadbmuie 38.

Ta6numa 38 - YueOHO-TeMaTUUECKUM TJIaH MOBBIIIECHUS] KBATHU(UKAIIUU 10

npodeccun OnepaTop-HanaTuuk oopadaTeiBaromuX HeHTpoB ¢ YITY

KonunyecTBo yacos
HauMeHOBAHUE TeMbI 06- | Teopernueckoe | [paxruueckoe | POPMA
1iee o0ydenue oOyuenuii | KOHTPOIA
1 2 3 4 5
Teopemuueckoe 0byuerue 72 40 32
1. TexHn4yeckoe yepueHue 10 4 6 KoHnTponbHbIi
YepTeK
2.Jlomyckw, MOCAIKH, 6 4 2 3amganue
TEXHHYECKHE U3MEPCHUS
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OkoHyanue Tadaunsl 38

1 2 3 4 5

3. CoBpeMeHHBIC 10 6 4 3amaHue 110

METAJLTIOPEKYIITNE HHCTPYMEHTBI BBIOOPY
UHCTPYMEHTA

4. Crparerui © TEXHOJIOTHH 14 8 6 3agaHue 110

00paboTKH JmeTanell Ha CTaHKax ¢ pa3zpaboTke

qlry TEXHOJIOTUU

5. YcrpoiictBo crankos ¢ UITY 14 10 4 Tect

6. OcHOBBI TIporpammupoBanusi | 12 4 8 3amanue 1o

00paboTKu neranell Ha CTaHKaxX C pazpaboTke

uIry VYII

7. Texuuka 0€30MaCHOCTH H 6 6 - Tect

nokapHass ~ 0e30MacHOCTb  Ha

OpeINPUITHH

Ilpaxmuuyeckoe obyuenue 72 12 60

Hananka Tokapusrii nentp ¢ UIY | 16 4 12 3anaHue 1o

mozaenu CTX gamma 1250 HaJIaJIKe

CTaHKa

OTtpaboTka yIpaBisomux | 32 4 28 3amanue 1mo

OporpaMM TOKapHOH 00paboTKu orpabotke YII

JIeTajiel

OtpaboTtka yopapisitonux | 24 4 20 3ananue 1no

nporpamMMm  (¢pe3epoBaHUS U otpabotke YII

CBEPJICHUS JeTalen

NUTOT'O 144 52 92

B tabmuue 39 npuseaeno cootHomeHue Tpedosanuii [Ipodeccrnonanbuoro
CTaHJapTa U CTPYKTYpPHI y4eOHO-TEMAaTHUECKOTO IJIaHa.
Tabnuua 39 - cootHowmenue TpedoBanuii [IpodeccuonanbHoOro cranaapra u

CTPYKTYPBI yI4€OHO-TEMaTHICCKOTO TUIaHA

Tembl yueOHO-TEMaTHUECKOTO TIaHa TpeboBanus [IpodeccronanbHOro cTaHIapTa
1 2
Teopemuueckoe obyuenue
1. Texunueckoe yepyeHue [Tonp30BaThCSI KOHCTPYKTOPCKOM TOKYMEHTALIMEN

CTaHKa U UHCTPYKLMEH 10 HATAAKE JJIs1 BHITOJIHEHUS
JAHHOM TPyA0BOM (PyHKITUH

2. Jlomycku, mocaaku, TexHu4eckue | Mcmosib30BaTh KOHTPOJIbHO-U3MEPUTEIbHBIE
A3MEpPEHUSI WHCTPYMEHTSHI I IPOBEPKU U3JEIINN Ha
COOTBETCTBUE TPEOOBAHUSAM KOHCTPYKTOPCKOM
JOKYMCHTAIIMU CTaAHKA U UHCTPYKIHUU I10 HAJIAAKC

3. CoBpeMeHHbIe MeTasiopexyle | BeimoiaHaTe 00paboTKy OTBEpCTHI M TOBEPXHOCTEH B
WHCTPYMEHTHI netansix no 8—14 kpanureram
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OkoHyanue Tadaunsl 39

1

2

4. CtpaTeruu ¥ TEXHOJIOTHH 00pabOTKH
Jeralied Ha ctaHkax ¢ UITY

BrImoHATE 00pab0TKY OTBEPCTHI M TIOBEPXHOCTEH B
JeTansx 1o 8—14 kBaaureram

5. YcrporictBo ctankos ¢ UITY

[Tonp30BaTbCcsl KOHCTPYKTOPCKOM — JNOKYMEHTALIMEHN
CTaHKa M MHCTPYKLMEH 110 HaJaJKe JJI BBITOJHEHUS
JAHHOM TPYAOBOM (DyHKIMH

6. OCHOBBI MPOTPAMMHUPOBAHUS
o0paboTku aeraneit Ha ctankax ¢ UITY

BrImoHATE 00pab0TKY OTBEPCTHI M TIOBEPXHOCTEH B
JeTansx 1o 8—14 kBaaureram

7. TexHuka 6€30MaCHOCTH U MOKapHast
0€30MacHOCTh Ha MPEANPHATHH

O6paboTka 8-14

KBaJIUTCTaM

OTBEPCTUM B  JE€TAISAX IO

IIpaxkmuueckoe obyuenue

Hamanka Ttokapubeli uentp c¢ YIIY
mozaenu CTX gamma 1250

Hcnons3oBats KOHTPOJIbHO-U3MEPUTEIIbHBIE
UHCTPYMEHTBl  JJI1  IPOBEPKH  M3JENMM  Ha
COOTBETCTBUE  TpeOOBaHUSIM  KOHCTPYKTOPCKOM

JAOKYMCHTAallUU CTaAHKA U UHCTPYKIHUU I10 HAJIAAKE

OtpaboTka yYNpaBISIOMIMUX POrpaMm
TOKapHOI 00paboTKM neTanei

BoinonusaTe 00paboTKy OTBEpCTUI U TOBEPXHOCTEH B
netansix no 8—14 kpanureram

O06paboTtka oTBepcTHii B AeTansax no §—14
KBaJIUTETaM

O06paboTka noBepxHocTei aeraneit no 8—-14
KBaJIUTETAM

OtpaboTka yYNpaBISIOMIMUX TPOrpaMm
dbpe3epoBaHus U CBEPIICHUS JAeTalIeH

BoinonusaTe 00paboTKy OTBEpCTUI U TOBEPXHOCTEH B
netansix no 8—14 kpanureram

O06paboTtka oTBepcTHi B AeTansax no §—14
KBaJIUTETaM

O06paboTka noBepxHocTei aeraneit no 8—-14
KBaJIUTETaM

B Meroauueckoil YacTM  JUIUIOMHOIO  TPOEKTa  BBIOEpEM  TeMy
«CoBpeMEHHBIE METALNIOPEXKYIINE MHCTPYMEHTB». Ha 3Ty Temy orBoautcs 10
4acoB, YTO COCTaBJIAET 5 ydyeOHBIX 3aHATHA 1O 2 yaca. VI3 HUX — TpH 3aHATUA —
TEOpETUYECKHE, M JBa NpPAKTHUYECKOE 3aHATUA. B ciepyromem mnaparpade

paccMOTPpUM coJiepKaHHuEe BRIOpAaHHON TEMbI M TEMAaTHUECKOE TUTAHUPOBaHUE.

3.4. PazpaboTka cojep:KaHusl U IUIAHA MPOBeleHUs] Y4eOHbIX 3aHATHH
no Teme «CoBpeMeHHbIe METAIOPEKYIIIHE HHCTPYMEHTBI»

HGHI/I HU3Y4YCHUS TCMBI «COBpCMeHHBIC MCTAJUIOPCIKKYIIUEC HHCTPYMCHTBI»
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3HAHUSL:

- cpopMupoBBIBaTh y  OOydaeMblX 3HaHUS O  COBPEMEHHBIX
METAJIOPEKYITUX HHCTPYMEHTAX;

- chopmupoBaTh y 00ydaeMbIX 3HAHHS O BBHIOOPE HHCTPYMEHTOB IS
crankoB ¢ UIIY;

- chopmupoBaTh y 00ydaeMbIX 3HAHHS BRIOOpA pEKUMOB 00paOOTKH HA
crankax ¢ YUITY: ocobGennocTsx mporecca pezanust Ha crankax ¢ YITY, Beibopa
PEXKMMOB pe3aHus;

- chopMHupoBaTh y 00y4yaeMbIX 3HAHUS 3(PPEKTUBHOCTU pabOTHI PEKYIIUX
nHCTpyMeHTOB B ycioBusx ['TIC.

YMEHUS:

- CrmocoOCTBOBATh PA3BUTHIO yYMEHUH M TMPUOOPETEHHIO HABBIKOB MpU
BBIOOPE METAITIOPEKYIINX HHCTPYMEHTOB;

- CrmocoOCTBOBATh PA3BUTHIO yYMEHUH M TMPUOOPETEHHUIO HABBIKOB TPU
BBIOOpE peKMMOB 00paboTKu Ha cTankax ¢ UITY;

- CIOCOOCTBOBATH (POPMHUPOBAHUIO YMEHHMI TBOPUYECKOTO TOAXOAa K
penieHunto mpodeccCHoHaNbHbIX 3a/1a4.

Kpurepuu u HopMa JoCcTHKEHUS LIETEH:

- IOHMMaHNE 3aKOHOMEPHOCTEN N3y4aeMBbIX SIBJICHUM;

- YMEHHE COOTHOCHTH MEXIYy CO00M TOHATHS U (AKThI, SBICHUS U
CYLIHOCTb MPOLECCOB;

- yMeHHE 000CHOBATh U3JI0KEHHBIC MOHATHS, SIBJIECHUS, 00001aTh U JenaTh
BBIBOJIBL;

- YMEHHUE HaxOJUTh B3aHMOCBSI3M M B3aMMO3aBHCHUMOCTH B H3y4acMOM
Martepuale.

Conepxanue TeMbl « COBpeMEHHbIE METAJUIOPEXKYIIUE UHCTPYMEHTBI:

CoBpeMeHHbIE, BEICOKOITPOU3BOIUTEIbHBIE METAILIOPEXKYIIHE
WHCTPYMEHTHI. BEIOOp pe:KMMOB pe3aHus.

[lepcnekTUBHO-TEMAaTUYECKU TJ1aH puBeeH B Tadauue 40.

Juct

JITT 44.03.04.629.113 02

Hzm.

Jlucr Ne mokym. [oanucs | [ara




Tabmuua 40

- IlepcriekTUBHO-TEMaTUYECKUN

«COBpeMGHHLIG MCTAJUIOPCKYIINUEC HHCTPYMCHTBI»

IJIaH M3Y4YCHUA TCMbI

No Tema Llenu 3anaTus MeTtonapl CpenctBa dopma
3aHd- 3aHATHA o0yuyeHHs oOyueHHst | OpraHusa-
THUS 102078
1 2 3 4 5 6
Tema 1 | CoBpemen- | OGpa3oBaTeIbHBIC: CrnoBecHbIe VYuebHas | @poHTab-
(2 HbIE c(hopMHUPOBHIBATD Y (6becena, MIPE3CHTAIl | Has
yaca) | MeTajio- 00y4JaeMbIX 3HaHUS O pacckas, us,
pexyIIme COBPEMEHHBIX oO0BsicHEHHE). | yueOHbIe
WHCTPYMEH- | METAJLTOPEKYIITIX TUTAKaTHI.
THI WHCTPYMEHTaX Harysinmeie
(memoHcTpa-
BocmurarennHble: s
(hopMHUpOBaHHE CUCTEMBI | IPE3EHTAIIHH,
yOeXKICHHI B IJIaKaTOB U
MEPCTICKTUBHOCTH WHBIX
npodeccun, O0OBEKTOB).
po¢eCCHOHATBHOTO
UHTEpeca, TOTOBHOCTH B
MIPOU3BOTUTEIILHOMY
TPYZIY, U CIOCOOHOCTH
MOJJIEP>KUBATh
ONTUMAaJIbHBIC YCIOBHS
Pa3BuBatomue: pa3Butue
HHTEpeca K JaHHOHU TeMe,
pa3BUTHE YMECHHUS
aHAJIM3UPOBAThH KATAJIOTH
METAJUIOPEKY X
WHCTPYMEHTOB
Tema 2 | Ocobennoc | OOpa3oBaTenbHbIE: CnoBecuble | Yuebnass | ®poHTains-
(2 TH BbIOOpa | chOPMHUPOBBIBATH Y (Gecena, npes3eHTall | Has
qyaca) | MHCTPYMEHT | 00y4aeMbIX 3HaHUS O pacckas, us,
OB JIIA BBIOOpE MHCTPYMEHTOB 0o0BsICHEHHE). | yUcOHBIC
CTaHKOB C JU1s cTaHkoB ¢ UITY Harnsanusie IUTAKATHI.
qIry BocnurarenpHrie: (memoHcTpart
(hopMHUpPOBAHHUE CUCTEMBI | USA
yOeXXIeHUI B MIPE3CHTAIINH,
MEePCTIEKTUBHOCTH MTAKaTOB U
npodeccuu, MHBIX
OOBEKTOB).
Jluct
W3m. | Juct Ne nokym. Tloxgmuce | Hata I[H 4403046291_[3 93




Oxkonuanue Tadmnsr 40

2

3

podeCcCHOHATEHOTO
HUHTCpCCa, TOTOBHOCTHU B
MNPOU3BOAUTCIILHOMY
TPYIY, U CIIOCOOHOCTH
oAACPIKUBATD
OINITUMAJIBHBIC YCIIOBHA

PasBuBaronue: pazpurue
HMHTEpeca K JaHHOM TeME,
pa3BUTHE YMECHHUS
aHAJIN3UPOBATh KaTAJIOTU
METaJIOPEXKYLINX
MHCTPYMEHTOB

Tema 3

(2
yaca)

OcoGenHoc
TH BBIOOpA
PEKUMOB
o0paboTku
Ha CTaHKax
c Iy

OO0pa3oBarenbHBbIE:
chopMUpOBATh y
00y4yaeMbIX 3HAHUS
BbIOOpA peKUMOB
00paboOTKH Ha CTaHKaxX C
YITY: ocobeHHOCTSIX
mporiecca pe3aHusi Ha
crankax ¢ YITY, Ber6opa
PEKUMOB pe3aHHUs

BocnurarenbHble:
(hopMHUPOBaHKE CHCTEMBI
yOeXXIeHUI B
MEPCIEKTUBHOCTH
npodeccuu,
npo¢eCCUOHATBHOTO
WHTEpeca, TOTOBHOCTH B
MIPOU3BOTUTEIIEHOMY
TPYIy, ¥ CIIOCOOHOCTH
MOJIICP)KUBATH
ONITUMAITbHBIC YCIIOBHUS

PasBuBaronue: pazpurue
HWHTEpeca K JaHHOU TEME,
pa3BUTHE YMEHUs
aHaJM3UPOBaTh KaTalIoOTu
METaJUTOPEKYLIHX
HHCTPYMEHTOB

CnoBecHble VuebOnas

(6ecena, Mpe3eHTa-
pacckas, s,
o0bsiICHEHHE). | yueOHbIe

IJ1aKaTEhL.
Harnanaeie

(nemMoHCTpa-
oA
[pE3EHTALNH,
TUTaKaTOB U
HHBIX
00BEKTOB).

®poHTak-
Has

W3m.

JIuct

Ne nokym.

Tloamuce

Jlara
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3.5. Bbi0op 3aHsTHS U pa3padoTKa MJIAHA U MJIAHA-KOHCIEKTA 3aHITUs

Jlns  nanpHeMmier paspaOoTku BbiOepeM TeMy «OcoOE€HHOCTH BBIOOpA
WHCTPYMEHTOB Il CTaHKOB ¢ UIIY»

Llenu 3ansaTus:

OO0pazoBaTenbHbIE:

chopMuUpOBBIBaTE y OOydaeMbIX 3HAHHS O BBIOOpE WHCTPYMEHTOB ISt
crankosB ¢ UITVY.

BocnurarenpHele: dbopmupoBaHue CUCTEMBI yOex1eHn B
NEPCHEKTUBHOCTU MPOQeccuu, Npo(ecCHOHAIBLHOIO HWHTEpeca, TOTOBHOCTH B
POU3BOJAUTEILHOMY TPYIy, M CIOCOOHOCTH TOJACPKUBATH ONTHUMAJIbHbBIE
YCIIOBHSI.

Pa3BuBaronye: pa3BUTHE HHTEpeca K JAHHOM TeMe, pa3BUTUE YMEHHS
aHAJIM3UPOBATH KATAJIOTU METAIUIOPEKYIINX HUHCTPYMEHTOB.

Y4eOHO-HaAIIAIHbIE [OCOOMs, WCIONb3yEMbIE Ha 3aHATHHM: YYEOHUK,
CIIPAaBOYHUK-KATAJIOT 110 METAIIOPEXKYILIUM HHCTPYMEHTaM, IPE3CHTAIUS.

Meroanueckue ykazaHusi: HEOOXOAMMO NPHUBUTH CO3HATEIBHOE YCBOCHHE
MaTepualia 0 BLIOOpe MHCTPYMEHTOB /1Jisi cTaHKoB ¢ YITY.

XO0J1 3aHATHUS

[. OpranuzanuonHas 4acts (1 MuHyTa)

[IpoBepka NpHUCYTCTBYIOIIUX MO KYpHATy

II. IToaroToBka K U3y4eHHIO HOBOTO Matepuaia (1 MuHyTa).

CooO1ieHre TeMbI U LIeJIeH 3aHSTHS.

III. O0BsacHenue HoBoro matepuana (70 MuHyT).

[IpensioxkeHHasi MOCJENIOBATEIBHOCTh BbIOOpA HHCTPYMEHTA TMO3BOJISIET
HaWKpaTYalIIuM IMyTeM NpUUTH K Hanbonee 3()PEKTUBHOMY PEIICHUIO 3aJaduu
WHCTPYMEHTAJILHOTO  OCHAIICHUS  TEXHOJOTHYECKOro Ipollecca TOKapHOU
00paboTkn. OHa HOCHT pEKOMEHJATEeNbHBIA XxapakTep. B 3aBucumocTH OT
KOHKPETHBIX OCOOEHHOCTEH Texmpolecca, HMEIOIIErocs o0OpyloBaHUS U

OCHACTKH BO3MOJKHBI OTCTYIIJICHUA OT peKOMGHHaHHﬁ.

Hzm.

Jlucr Ne nokym.

ITonmuce

Jlata

JIIT 44.03.04.629.113
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B Ta6xn. 41 npuBenena pekoMeHayemas mociae0BaTeIbHOCTh ACHCTBUM MpU

BBIOOPE METAILTOPEKYIIETO HHCTPYMEHTA.

MCTAJJIOPCXKYIICTO HHCTPYMCHTA

Tabnuna 41 - PekoMeHnayeMasi mociieIoBaTeIbHOCTh JICUCTBUN TIPU BbIOOpE

:.En eficTBHE OcHoEHBI® (hAKTOPEL. BIHAKIIHE HAa BEIOOP
1 | Beioop cucrems! xpemie- | » CeofcTEa 00pabaTEIBaEMOro MaTepHalIa
HHA PekVINeH ITacTHHE! | * BoaMo#AHOCTE HCHIOTBIOBAHHA IEVCTOPOHHIHX
ITACTHH
o [[pH BEVIpeHHEH 00pabOTRE — JHAMETP pac-
TAUHEASMOTO OTESPCTHA
o KecThoCcTE CHCTEMBI «CTAHOK — IPHCIIOCOD-
JIeHHE — HHCTPYMEHT — 3aT0TOBKa
2 | Broop THOa gepaaekH H | [IpoduIs o0padaTeEasMoll NOESPXHOCTH
thopuMEI peAvVIIeR ILTac- | ¢ |eXHOIOrHYECKHE OCODEHHOCTH 000pYI0BAHHA
THHEI
3 |Broop pazuepa m reo- | CeoficTBa 00padaTBIBASMOTO MATEPHATA
METpPHH NepeIHe mosep- |  MakcHvaTeHad BeIHYHHA TTIVOHHEL pe3aHHd
XHOCTH ITTaCTHHEI 174 JAHHOH ONEPAITHH
+ QopMa ITACTHHE! H BETHYHHA TTTABHOTO VI-
1 B ILTAHE
* KOHCTPYKUHA IUIACTHHEL (OOHOCTOPOHHAA HIH
IBVCTOPOHHAA)
4 | Buoop paguyca npH Bep- | ¢ Tpe0oBaHHA IO IEPOXOBATOCTH MOBEPXHOC-
IITHHE IUTACTHHEL (7,) TH 00pa0ATEIEASMOH JeTATH
* K ecTHOCTE CHCTEMBl «CTAHOK — IPHCIOCOD-
IeHHE — HHCTPYMEHT — 3aT0TOBKAY
5 | Bemoop npucoemmMHHTETBHO-| * PazMephl pesnegepaaTeId CTAHKA
IO pazMepa JepEAERH H no-| * BROpaHHEIA pazvep pesyIned IIacTHHEL
CATOHMHOrO THE3TA ITTACTHHE]
6 |Beioop mapkn T1Bepzoro | Tun onepamHu
CITIABA PEAVINEH IUIACTH- | * ¥ CIIOBHA 00pabOTKH
HBI » O01acTe mpHMeHeHHA o [S0

PaccmoTpum aTansr BeIOOpa Gosiee moapooHo.

1. Be1Oop cucTeMbl KperuieHHs pexKyIIeH MIacTUHBI

[IprmMepbl cucTeM KpEIuleHUs PEeXYIIMX IUIACTUH K JIEp’KaBKE pe3lia M UX

0003HaueHUs NMPUBEICHBI B Ta0I. 42.

H3m.

Jlucr

Ne okym. ITogmuce | Hdata

JIIT 44.03.04.629.113
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Tabmuua 42 - Ilpumepbl cucTeM KpeIUIeHUs PEXYIIUX IJIACTUH K JIepKaBKe

pesna

CHcTeMma KPpeIliIcHEA

Bug obpadboTrl

Hapvaaman

Bavrpennas

P/M

[lepeRIfi BEIOOP O7IA Ha-
pyviEHOH ocopaborrH. Ha-
HOOISe #EeCTEAT KOHCT-
PVELIHA KPeIUTeHHT Pesy-
ITHX OIACTHH. DBo3MoME-
HOCTE HCTIOIBIOBAHHA TEY-
CTOPOHHHX IUIACTHH

Bricoraie TpeDoBAIIT K CHC-
TeMe «CTAHOK — IIPHCIIOCO0-
TIEHNE — HECTFYMEHT — 3aro-
TOBEA. JAUSCTRAT KOHCTPVE-
. Boanaos®HoTE HOTIOTE-

3I0BAHHA JBVCTOPOHHIDT TIIA-
CTHH

Hamboaee npemmodmHIeE-
HBIH BRIOOP OPH OOpacoT-
Ee MATSPHATIOB, CEIOHHBIX
K HAKISIY H HApOCTOOOpa-
zoBaHHE. cmomesoBamne
IMIACTHH © 38IHHM YTTIOM

FonmmarkTHas KOHCTPVE-
IIHA 3TOH CHCTEMEI KPeTl-
IeHHA MOB0IgeT 00pada-
TEIBATE HEEESCTHRHE IoTa-
m. Hezpwme cHiIsl H Im1ae-
HEIH MPOLSCce Pe3asHiad Io-
IEOUIAROT IIPAKTHHNeCKH HC-
EIIFOTHTE BHOPALTHH

Y oTapeBIad CHCTEMA Kpell-
TeHHA PEdcVINHX ILTACTHEL
[Ipin pazpadoTEe HOBEIX
IEXIIPOLIECCOE PEKOMEH-
OIVeTCA HCMOIBIOBATH O0-
Jee COBPEMEHHEBIE KOHCTI-
PYEITHH

WoTapeBIAA CHCTEMA KpPeTI-
TIeHHA PeANIIX IUTACTHH.
Ilpu pazpaboTEe HOBEIX
TEXMIPOLECCOE PEeKOMEH-
IVeTcd HCIOAB3I0BATE O0-
e COBpPeMEHHEBIS KOHCT-
DPVELTHH

H3m.

Jluct Ne nokym. TToamnuce

Jara

JIIT 44.03.04.629.113
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2. Bvibop muna oepoicasku u popmul pedicyweli niacmumbl

Br10op nepkaBKy W IJIACTHHBI 3aBUCUT, B MEPBYIO OYepeb, OT MPOQHUIIS
00pabaThIBacMOi MIOBEPXHOCTH, TUTIA TEXHOJOTHIECKOTO 000PYTI0BaHUS (CTAHOK C
UITY wunu 6e3) u onpeensieTcs TIaBHBIM U BCIIOMOTATEIbHBIM YTJIAMH B TIJIaHE.

B 3aBucHMMOCTH OT BBIOpPAaHHOW PaHEE CHCTEMBI KPEIUICHHS M BO3MOJKHBIX
HAIPaBJICHUH MOauy HHCTPYMEHTA, CIEAYET CAeNaTh BEIOOP HEOOXOAMMOTO TUTIA
JIep>KaBKU U (hOPMBI TIIIACTHHBI.

3. Bvibop pazmepa u ceomempuu nepeoreti N08epPXHOCMU NIACMUHbBL

OcHOBHBIMH (haKTOpaMH, BIUSIONMIUMH Ha BBIOOD TEOMETPUHU TEpPEaHEH

IMOBCPXHOCTHU pemymeﬁ IIJTaCTUHBI, ABJIAIOTCA:

* Tun o0OpabOTKM (YMCTOBAs, MOJYYHUCTOBAasA, JIETKash YEpHOBas WU
gepHoBas) (Tadi. 43);
Tabmuma 43 - 3aBUCHMMOCTh MMapaMETPOB pEKHMMa pe3aHusl OT THIIa
00paboTKH
| Tun oopadoTEH
[lapameTprl P
B r [Tomyanc- Jlerkas
PEEHMA PE3aHHT IncToBas YepHorpan
TOBAA TepHOBAL
[ mvomna pezanns (f). aa | 0.25-2.0 0.5-3.0 2.0-6.0 5.0-10.0
[Togaua (f,). aa/o0 0.05-0.15 0.1-0.3 0.2-0.3 04-18

* TPHUHAAIEKHOCTh OOpabaThiBaéMOro wmaTepuaia K Kakou-mubo wu3

OCHOBHBIX Ipynn o0padaTeiBaeMbix Matepuanos (P, M unu K).

4. Bvibop paouyca npu eepuiure niacmuHbul

[Ipy moMy4ucTOBOM, JIErKOW YEPHOBOM U UYEpPHOBOM o0O0pabOTKe s

oOecrieyeHrss MPOYHOCTU PEKOMEHYETCsl BbIOMpATh MaKCUMalIbHO BO3MOXKHBIN

paauyc mpu BepimmHe TutacTuHbl (Fe). [lpy BO3ZHMKHOBEHWM BHOpaIMy CIETyeT

BI)I6paTB IJIACTHUHBI C MCHBIIUM paInyCOM.

Breibop paanyca npu BepUIMHE IUIACTHUHBI B 3aBUCHUMOCTH OT BEJIMYUHBI

noJa4M MpuBeJeH B Ta0I. 44.

JIT 44.03.04.629.113

Hzm.

Jluct Ne nokym. Honmnucs | Hata

JIncr
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Tabnuna 44 - Beibop paauyca Mnpu BEPIIMHE IJIACTUHBI B 3aBUCUMOCTU OT

BCJINMYHMHEI I10Ja4YH

Pamnvc NpH BepIINHE 04 0.8 12 1.6 2 4
ITTACTHHEI (7). MM

PEKOMEHAVEMBI AHANA- | ( 55 35| 0407 | 0.5-1.0 | 0.7-1.3 | 1.0-1.8
30H m1oJat (f,). Mnr'ob

[Ipu BBIOOpE paauyca MpU BEpIIMHE IUJIACTUHBI HYKHO YYMTBIBATb, UYTO
BEJIMYMHA TMOJAaYM HE JOJDKHA MPEBbIIATh BEJIMYMHY paauyca IpH BEpIIMHE
PEXYIIEN TIACTUHBI.

bonee BbICOKHE MO1aUN PEKOMEHAYIOTCSA JIJIS TIJIACTUH:

® C yIJIOM IIpH BeplinHe He MeHee 60°;

® 0JIHOCTOPOHHUX;

® yCTaHAaBJIMBAEMBIX C YIJIOM B IIaHe MeHee 90°;

® [IpeJHA3HAYEHHBIX JJIi OOpaOOTKM  MaTepualoB C  XOpPOIIEH
00pabaThIBa€MOCTHIO.

5. Bvibop npucoeduHumenbHo2o pasmepa 0epicasku U noCado4Ho20 eHe30a

NAACMUHbL
[IpucoenuHUTENBHBIA  pa3Mep  JEPKABKU  ONPEACHSAETCS  TUIOM
UCIIOIB3yeMOoro  obopynoBanus. [lpy HanMuMM  HECKOJBKUX  BapUAHTOB

NpPEANOYTEHUE CleAyeT OTAaTh TOMY, IIPU KOTOPOM CEUEHHE JIEPKABKHU
MaKCHUMAaJIbHO, a BbIJIET MUHUMAJIEH.

[Tocagounoe THE310 B BBHIOPAaHHOW Jep>KaBKE OJDKHO COOTBETCTBOBATH
dbopme U pazMepy UCTOIB3YEMOM TUIACTUHBI.

6. Bvibop mapku meepooco cniaea pescyujeii niacmuHbl

Bribop Mapku TBepAoro crjiaBa pPeXyIIed IIACTUHBI 3aBUCHT OT
cleayronmx GakTopos:

1) Tuma o6pabaTeiBacMoro matepuaia o ISO (tadi. 6);

2) ycnoBuid 00paboTKu:

® XOpOIINE yCI0BUS 00pPaOOTKH: BBICOKUE CKOPOCTH, HENIPEPHIBHOE

Hzm.

JIncr

Ne nokym.

Tloamuce

Jlata

JUIT 44.03.04.629.113
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pe3anue,
TEXHOJIOTUUYECKOU CHUCTEMBI <KCTAHOK

3aroTOBKAa>>.

TpebGoBanue K TBEpOMY CILJIaBY —

MpeABapUTEIILHO 00paboTaHHBIE 3arOTOBKH,

BBICOKAA XKCCTKOCTb

— TMPUCTIOCOOJIEHUE — HWHCTPYMEHT —

BBICOKasi U3HOCOCTOMKOCTH;

® HOpMaJIbHbIE YCJIOBHUS OOpabOTKH: YMEpEHHbIE CKOPOCTH pe3aHus,

KOHTYPHOC TOUCHHC, IOKOBKU N OTJIIMBKH, JOCTATOYHO KECTKasd CUCTCMaA <K CTaHOK

— IPUCTIOCOOJICHNE — MHCTPYMEHT — 3aroToBka>>. TpeboBaHUEe K TBEPIOMY CILIABY

— Xopomasa NpO4YHOCTb B COYCTAaHHUHN C JOCTATOYHO BBICOKOM I/I3HOCOCTOI7IKOCTBIO;

Tabnmuna 45 - BeiOop Mapku TBEpAOro CIUIaBa PEXYIEHd IUIACTHHBI B

3aBUCUMOCTH OT Tuma oOpabarsiBaeMoro marepuaia no [SO

[ pyrima

. (ObopaoaTelBasMBIH MaTepHAT
o IS0 p p

Bozamosmag MapKa TESpIOTD CIIaBa
pPeAVIIeH MIACTHHEI

VraepogHcTee cTaIH

O8xm. 10, A12. Ct3. 45 A40T. 60, VA

.:IE'I'HPDB dHHEIE CTATH

203 12XHI3A 3830HMA NIXISIC

ELICDHGJE‘I’PIPDBHI—I[—ILIE‘ CTaIH
H HHCTPVMCHTAIBHEIC

7X@ 9XC. XBI. P6M3

CrameHOE THTEE

20J1. VBIL 3BXT CJL 5X14HOI. T'13

Hepxaperommue ctamm

12X13, 12X18HI10T.

M THTaHOBEI® CITIABE

11X11H2B2M$ BT1-00. BT5. BT14

Aapompounsie cTamH

XH32T. XH67BTMIOJIL. Havnesi bl

UyrvHE

CH10. CH45,. BU35, BUI00. KH437-12.
KH50-5

HBE‘II—IBIE‘ METATLIERL

AMI 2. T16. AJI3. JIC63-1. JI96, MOOK

MartepHaisl ¢ BRICOKOH TI0-
EE€PXHOCTHOH TEEPIOCTEID

Jaxatennan ctaws HRC 4560 UX16

® TSDKENbIC YCIOBUS OOpabOTKH: HEBBICOKHE CKOPOCTH, IPEPHIBUCTOE

PE3aHUC, TOJICTAA KOPKAd Ha JIMThHC WJIM IIOKOBKAX, HCKCCTKAA CHUCTCMaA <K CTaHOK —

PUCTIIOCOOJIEHHE — MHCTPYMEHT — 3aroToBka>>. TpeboBaHue K TBEPAOMY CIUIaBY —

BBICOKAsA IIPOYHOCTD,

3) oOnacTu NpUMEHEHHUS.

Onpenenuth 00JacTh NPUMEHEHUSI TBEPAOrO CIUIaBa PEXYILUEH IJIACTUHBI

MOJKHO 110 Ta0J1. 46.

H3m.

Jluct Ne nokym. [oanucs | Hata

JIuct
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Tabnuma 46 - OGnacTh IPUMEHEHHS TBEPAOTO CIUIaBA

I pvm- THOo o0padoTHH
YcaoBHA | IIa Ma-
oopa- TepH- Unctopas Loay- [lerxas YepHoBa"
DOTHH aga mo THCTOBAM qepHOBAd
IS0
Xopomme P P01 — P10 P10 —P25 25 -P30 P30 — P35
M MI10—-MI15 [ MI15-M20 | M20-M25 [ M25—-M30
K K01 — K03 K05 - K10 K10 -FK15 K15 -EK20
Hopaats- P P10 - P25 P25 — P30 P30 - P35 P35 - P40
HEIS M MI13 —M20 [ M20-M25 | M23 —-M30 | M30 - M35
K K05 —-K10 K10 —-KI15 K153 -K20 K20 —-K25
Taseme P P30 — P35 P35 —P40 P40 — P45 P45 — P30
M M20 —M25 [ M25—-M30 | M30-M35 | M35 - M40
K K10 -K15 K153 - K20 K20 - K25 K25 - K30

[Tocne ompenenenust 00IACTH MPUMEHEHHUS TO JUAarpaMMe BBIOUpPAETCS

HauOoJiee MOAXOASAIINN TBEPbIN CIUIaB.

[Tpu BBIOOpE MPABOTO HIIM JICBOTO MHCTPYMEHTAa HEOOXOAUMO UMETh B BUIY
clIeTyroniee:

® TIpaBblii MHCTPYMEHT PACIOJaraeTcsi B PEBOJLBEPHON TOJIOBKE <KBHH3
TOJIOBOI>>, YTO MPHUBOANUT K HAJAC)KHOMY TAJCHHUIO CTPYXKH B CTPYKKOCOOPHUK
cranka. Kpome Toro, mpaBbie pe3ibl MOKHO HCIIOJIB30BaTh Ha CTAHKAX C PYYHBIM
ynpasienueM. [IpaByto pe3p0y MOXKHO HapesaTh, KaK IPaBUJIO, TOJIBKO IPaBBIM
pe3roM;

® JICBBIII MHCTPYMCEHT pacIojlaracTcsi B PEBOJBBEPHOM TOJIOBKE <KBBEpPX
TOJIOBOW>>, CTPYIKKA JICTUT, COOTBETCTBEHHO, BBEPX M CHJILHO 3arps3HSET paboune
MOBEPXHOCTH CTaHKa, OJHAKO IMPH 3TOM XOPOIIO BHUIHO COCTOSHHE TIEpEIHEH
MOBEPXHOCTH TUTACTUHBI, YTO TIO3BOJISIET JIETKO OMPEACIIUTH CTEIICHb €€ N3HOCA;

[Tocne wcroNb30BaHUS JICBOTO HMHCTPYMEHTAa HEOOXOIWMO IIOMCHSATH B
porpamMme HalpaBJICHUE BPAIICHUS IIITUHJIETS C JICBOTO Ha TIPABOE MPHU MEPEX0/Ie
Ha paboTy IMPaBBIM HHCTPYMECHTOM.

PaccMoTpuM mpuMepbl 0003HAYCHUS PEKYIIHNX TIACTHH U JISPYKABOK.

Pexymuii uHCTpyMEHT — pe3ell ¢ pexxyuiel mactunoit CNMG 250924 — PR

Usm.

JIuct

Ne nokym.

TToamnuce
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Tabmuua 47 — Cucrema 0003HaUEHUS TUIACTHUHBI JUIA OOIEr0 TOUYEHUS

C

N M G 25 09 24 -

PR

3 4 5 6 7 8

12

1. ®opma nnacTUHBI.

®dopma mractuasl — C:

2. 3aaHUI yrou.

3aaauit yroia — N: - 0°

3. Jomycku Ha pa3Mepsl IUNIACTUHBL.
Kitacc rounoctu M (£0,13)

4. Tvun NJIacTUHBI.

Tun mwiactunst — G RKICX

5. Pa3mep mmacTuHsl.

Pasmep miactunsl - iC: E 1C (pa3mMep pexyIieit KpoMKu) = 25 Mm

6. TonmuHa MIaCTUHEL

@ 09=9,52 mm

Panuyc npu Bepmmne — 24: 1, = 2,4 MM

Tonmuua rwiactussl - 09; 4

7. Pannyc npu BepuinHe.

12. O603HaYeHHUE U3TOTOBUTEIIA.

O603nauenune n3rorosurens — PR = ISO P qys yepHoBoit 06paboTku

Martepuan pexxyiiei miactuabl GC4225 (HC) - P25 (P15 - P35).

TBepablit craB ¢ nokpseitueM CVD juist 4ucTOBOM M 4epHOBOM 00pabOTKU

CTallIi M CTaJIbHOI'O JINTDBAI. rpaI[I/IeHTHaSI OCHOBa IOBBIILICHHOU TBCPAOCTH H

IMPOYHOCTU C TOJICTBIM M3HOCOCTOMKHUM IMOKPBITUEM JII TOYCHHA CTAJIN.

MPEPHIBUCTOTO Pe3aHus U 00J1a7]aeT MUPOKOI 0071aCThI0 TPUMEHEHUS.

I[&HHBIIZ CIIaB MOXKCT HUCIIOJIB30BATbHCA KaK JIsI HCIIPCPBIBHOTO, TaK U IJIA

Bcnomorarensnsiii tHCTpyMeHT — nepaxaska DCLNR4040S25

W3m.

JInct
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Tabnuma 48 — Cuctema 06003HaUEHUS PE3IOB U PE3IOBHIX TOJIOBOK

C L N R 40 40 S 25

3 4 5 6 7 8 10 11

2. Cucrema KpersieHus.

Cucrema KPCIUICHUSA — D: HpI/I}KI/IM MOBBIIICHHON KE€CTKOCTH \ — E

3. ®opma nIacTHUHBI.

®opma miactunbl — C:

4. Tun nepkaBKH, IIaBHBIM yTOJ B IIJIAHE.

95° ¢
(-5°)
Tun nep>xaBKH, rJIaBHBIA yroJl B miane — L:
5. 3aHuU# yTOJL.
|
|
3anuuii yroa — N: -==-0°
6. cnonHeHne MHCTPYMEHTA.
Mopaua

Ky

VcnonHeHne HHCTpyMenTa — R Z2227004%

7 u 8. Pasmep neprkaBku (bxh)
LwvpuHa aepxasku

BeicoTta aepxasku

i ,
Pasmep nepxapku (bxh) — 40x40 mm: =+ — ﬁ% !

10. InuHa nepxkaBKH.
JnmuHa nepxaBku — S: S = 250 mm.

11. Pazmep nnacTuHBI.

Pasmep mnactunsl — iC: *r! =25 MM

Juct
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Pexxymmii HHCTpyMEHT — pe3el] pacTOYHOU ¢ pexyield maactuHoit CNMG

250924 - PR
Tabauma 49 — Cucrtema 0003HaUE€HUS IIACTHUHEI JUIS OOIEro TOUEHUS
C N M G 16 06 12 - - PR
1 2 3 4 5 6 7 8 9 12

1. ®opmMa MIacTUHBI.

®opma miactunsl — C:

2. 3aiHu# yTOoJI.

3aguuii yroia — N: == 0°

3. Jonycku Ha pa3Mephl MIACTUHBI.
Knacc Tounoctu M (£0,13)

4. Tvun naacTUHBEL

Tun mnactuss: — G: BRI LX

5. Pa3mep miacTuHBbI.

Pasmep miactunsl - iC: g 1C (pa3mMep pexyuieit kpoMku) = 16 mm

@ 06 =6,35 Mmm

Panuyc npu Bepumne — 12: r. = 1,2 MM

6. TonmMHa MmIacTUHEL.

Tounmumua miacTiHs! - 06; /£

7. Pagnyc ripu BepIIUHE.

12. O603Ha4YeHHNE U3TOTOBUTETIS.
O6o03nauenne n3rotoputens — PR = ISO P nis yepHOBO# 00paboTKU
Martepuan pexynieit miactuabl GC4225 (HC) - P25 (P15 - P35).

TBepapiii criaB ¢ mokpeitueM CVD ju1st 4ucTOBOM M 4epHOBOM 00pabOTKH

CTaln MW CTaJIBHOI'O JIMTBA. rpaI[I/IGHTHaH OCHOBA IIOBBLILICHHOM TBEPAOCTU H

IMPOYHOCTHU C TOJICTBIM M3HOCOCTONKUM IMOKPBITUEM JJII TOUCHUWA CTAJIN.

ﬂaHHBIﬁ CILIaB MOJKCT HUCII0JIb30BATHCA KaK IJIAI HCIIPCPBIBHOI'O, TaK U JIJIA

Jluct
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IPEPBIBUCTOTO pe3aHus U 00JadaeT MUPOKO 001aCTbI0 TPUMEHEHUS.

BcenomorarensHbIN HHCTpYMEHT — onpaBka pactouHas ASOW-PCLNR-16.

Tabnuua 50 — Cucrema 0603HaYEHHSI PE31I0B U PE3LIOBBIX TOJIOBOK

A 50 W - P C L N R -

16

2 3 4 5 6 7 8 9

10

2. Tun onpaBKH.

Tun onpaBku — A: A = cranbpHas onpaBka ¢ BHyTpeHHUM 1oj1BogoM COXK.

3. uameTtp onpaBKH.

JHuameTtp ompasku — 50: dmp, =50 mm.

4. Jlnuna pe3na.

Jnuna pe3ua — W: = h J I, =450 mm.

5. CucreMa KperieHusl.

l

CucteMa kpereHnst — P: I[IPIKUM PHIYAarOM 33 OTBEPCTHE ke mwie ol

6. ®opMa IIaCTUHBI.

®opma miactunbl — C:

7. Tun gep»aBKu, IJIaBHBIN yTOJI B IUIAHE.

L
g5° ;”p

Tun nepxaBKH, TJIaBHbIH yroj B iane — L (97 -

8. 3aHui yTOo.

3aaauit yron — N: ==-0°

9. UcnonHeHre HHCTPYMEHTA.

JI1 44.03.04.629.113
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-
Hcnonnenne uncrpymenta — R: %&,;

10. InuHa pexyienl KpOMKHU.

Jlnuna pexyueit kpomku — 1C: *l! =16 mm.

Pexymuii uactpyment — cepiio 860.1-1000-080A1-PM.

Ta6muma 51 - Cuctema 0603HaYEHUS CBEPIT

860

1 - 1000 - 080 A 1 - PM

2 3 4 5 6 7

1. CemelicTBO MPOAYKLIHH.

CemetictBo npoaykiuu - CoroDrill® 860
2. Tun uHCTpYMEHTA.

Tun uncrpymenra - 1 = Cepio

3. lnameTp cBepia, B COTHIX JIOJISIX MM.
Jnametp cBepiaa — 10 MM

4. Pexomenayemass max riiyOuWHa cBepJeHUs, MM (JUisi HOBOTO CBEpJia 0

BOCCTAHOBJICHUSI).

Pexomennyemas max riyOuHa cBepieHus — 80 Mm
5. Tum coennHeHus.

A = [{uIMHAPUYECKUN XBOCTOBUK.

6. I[Tonsox COXK.

1 = Baytpennnii nonsox COX.

7. I'pynna oOpabaTrbiBaeMOro Marepuania

P =1SO-P

M = Cpennue ycnosus

BcnomMoratenbHblii HHCTpYMEHT — matpoH cBepiwibHbiil C3-391.31-13 100

(cM. pucyHOK 22).

Juct
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Pexxymmit wmaCTpymMeHT - ¢dpesa 050 R390-050Q22-11H ¢ pexymeit

miactuaor R 390 -11T4 12 H - PHW.

Pucynok 22 - ®pe3bl a5t 06pabOTKH MPSAMOYTOIBHBIX YCTYTIOB

Tabnuma 52 - Cucrema o603HaueHus miactul s ppes CoroMill

390 - 18 T4 12 H - P H W

-

2 3 4 3) 6 7 8 9

1. UcnonHeHue NiaacTUH.

Ucnonunenue nnactud - R = [IpaBoe ucnonnenue
2. OCHOBHOM KOI.

OcHoBHoM kox — 390 = CoroMill 390

3. llupuHa MJIACTUHBI.

[[IuprHa nmacTuHsl — 18 MM.

4. TonmuHa NJIACTUHBI S, MM.

Tonmmunaa nnactuael — T4: T4 = 4,76 mMm.
5. Paauyc npu BepuimHe.

Panuyc npu Bepmune — 12: 12 = 1,2 mm
6. CocTosiHHE peXyLIEN KPOMKH.

Cocrosinue pexymei kpomku — H: H — Bblcokas ocTpoTa pexyliei

KPOMKH M BbICOKAA TOYHOCTbD.

7. O6nacte npumenenus mo 1SO.
O6nacte npumMeHeHwus - P

8. Onepanusi.

JInct
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Onepanus — H: H - tsxenas

9. Wiper.

BcnomorartenbHblii MHCTPYMEHT — AHTUBUOpALMOHHBIN ajantep s

bpes C5-391.05CD-22 180

_ 0l— !

-
= = R R O W O DR R R TR WL
At

]

1
1
W
-

Pucynok 23 - AHTUBUOpAIIMOHHBIN afganTep s dpes.

IV. OO6o6menne u cucTeMaTu3alus 3HAHUHW 110 YCBOCHHIO HOBOTO

Marepuana (15 MunyT).

4.1. Pacckaxkute 3Tarbl BRIOOPA PEXKYIIEro MHCTPYMEHTA

1:12“ HeficTrHE OcHoBHBIS (AKTOPEL, EIHAIOIIHE HA BEIOOP

1 Brioop cucTenmel kEpemnie- | » CepoficTBa obpadaTelBacMOTD MaTePHAIA

HHA peAyIIeH mIacTHHE! | * BosnosmocTs HOMOIB30BAHHA IBYVCTOPOHHIK
IIIACTHH
o [Ipu BHVTpeHHeH 0DpPADOTES — OHAMETP pAac-
TATHEASMOTI0 OTBSPCTHSE
e JHecTKOCTE CHCTEMBI «CTAHOK — MPHCIOCOO-
JeHHE — HHCTPYMEHT — 3aroTOBKEa»

2 | Booop THna gepaaEkH H | * [IpodHIE 0OpadaTsIBacMOH NOBEPXHOCTH
hopMBl peEvIODeH mIac- |« TexmomorHIeckHe oCoOcHEOCTH 000Dy IOBAMHHA
THHEIL

3 | Brioop pazumepa M reo- |« CpoficTBa 00padaThIBASMOTD MATSPHAIA
MEeTPHH NepeIHeH noBep- | * MakcHyvanoHas BeTHUHHA T'TVOHHEI pe3aHid
XHOCTH IITTACTHHEI I7TA JaHHOH OTIepalTHH

« DopnMa IIACTHHBI H BETHYHHA [TIABHOTO VI-
Ia B IIaHe

» KoHcTpyvEImHa mIacTHHE] (OIHOCTOPOHHAA HIH
IBYCTOPOHHAT)

4 | Brioop pagmyvca OpH Bep- | ® TpedopaHHg IO IMEpOXNOBATOCTH MOBSPXHOC-
IIIHHE IUTACTHHEI (7} TH ocbpadaTelBasMOH JeTaTH

o K ecTKOCTE CHCTEMEI «CTAHOK — MPHCIOCOO-
JIeHHE — HHCTPVMEeHT — 3aroTOBKa»

5 | Beoop npuHcoemmHHTEIREHO-| * Pasneprl pesUeIcpi&aTeId cTAHKA
ro pamepa IepaaBiH H no-| » Briopaseerd passep pedyIneH IUIacTHHEL
CATONHOIO THEITA ITIACTHHEI

&) Brioop mapkH TEepIoro |+ THO onmepanHH
CITIABA PeAfINSH ITIACTH- | * Y CIOBHS 00padoTKH
HEI s DomacTte npHveHeEHES 1o [50)

4.2. Kak ocyuiecTBisieTcs BbIOOp THUMA JEpKaBKU M (POPMBI PEKYyIICH
MJIACTUHBI?
Jluct
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Br16op nep:kaBKu M IJIACTHHBI 3aBHCUT, B MEPBYIO OYepenb, OT MPOduis
o0pabaTbiBaeMOii MOBEPXHOCTHU, TUIIA TEXHOJOTUYECKOT0 000PY10BaHUS (CTAHOK C
UYITY unu 6e3) u onpeaensieTcs rIaBHbIM U BCIIOMOTaTeIbHbIM YIJIAMU B IJIaHE.

B 3aBucumocTH OT BBIOpaHHON paHEe CHCTEMbI KPEIUIEHHS U BO3MOKHBIX
HaIpaBJIeHUI MOa4Yu UHCTPYMEHTA, CIIeIyeT CAeNaTh BIOOP HEOOXOAUMOTO TUIIA
JEpKaBKU U (POPMBI IIITACTHHBI.

4.3. Kak ocymiecTBisieTcss BbIOOp pasmepa U TEOMETPUU TEpeaHeH
MOBEPXHOCTH TUIACTUHBI?

OcHOBHBIMHM (haKTOpaMH, BIUSIOIIMMH Ha BBIOOP T'€OMETPUHM MEpEeaAHEN
MOBEPXHOCTH PEXKYIIEH MIACTUHBI, ABJISIOTCS:

* Tun oOpaboOTKM (YUCTOBAs, IOJYYUCTOBAs, JIETKas 4YEPHOBAs WJIHU
yepHoBas) (Tabi. 4);

* TMPUHAJICKHOCTh 00pabaThiBaeMOro marepuaia K Kakou-mubo u3
OCHOBHBIX Irpynn oOpabaTeiBaeMbix MaTtepuainoB (P, M uiu K).

4.4. Kak ocymiecTBisieTcst BBIOOp pajanyca Mpu BEpLUIMHE MJIACTHHbI

[Ipy mMONMYyYUCTOBOM, JIETKOM YEpPHOBOM M UYEpPHOBOM 00pabOTKe is
o0ecrieueHus MPOYHOCTH PEKOMEHIYETCS BBIOMpPATh MaKCUMalIbHO BO3MOXKHBIN
paauyc mpu BepiuuHe IuiacTuHbl (Ie). Ilpu BO3HMKHOBEHUM BHOpanuu cleayer
BBIOPATH IJIACTUHBI C MEHBIIUM PaJHYCOM.

Breibop paamyca mpu BepIIMHE IUIACTHHBI B 3aBHCHMOCTH OT BEJIMYUHBI
nojay4u NpuBejeH B Ta0I. 5.

[Ipu BBIOOpE paauyca NpU BEPIIMHE IUIACTUHBI HYKHO YYMTBIBATH, YTO
BEJIMYMHA TOJa4yl HE JOJDKHA TMPEBBIIATh BEIMYMHY paauyca IpU BEPIIMHE
PEKYIIEN TUIACTUHBI.

bonee BpIcOKME MOJAYM PEKOMEHIYIOTCS U1 TUIACTHH:

® C yIJIOM IIpH BepirHe He MeHee 60°;

® 0JIHOCTOPOHHUX;

® YCTaHABIIMBAEMBIX C YIJIOM B IJ1aHe MeHee 90°;

Jlucr
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® [peIHAa3HAYEeHHbIX I 00paOOTKM MaTepuaJioB C  XOpOLIEeH
00pabaThIBAEMOCTHIO.

4.5. Kak ocyuiecTBisieTcsi BHIOOp MPUCOEIMHUTEIBLHOTO pa3Mepa JIepHaBKU
Y TI0CAI0YHOI0 THE3/1a IUIACTHHBI

IIpucoeMHUTENBHBI  pasMep  JACPXKABKUM  ONPEHEISIETCS  TUIIOM
ucrnoyib3yemMoro  oOopyaoBaHus. Ilpy  HaaMuMM  HECKOJBKHX  BApUAHTOB
IPEANIOYTEHUE CIEAYET OTAATh TOMY, IPU KOTOPOM CEYEHUE JIEPKABKU
MaKCHMAaJIbHO, @ BbLJIET MUHHUMAJIEH.

[locagouHoe rHE310 B BBIOpAaHHOM JIep>KaBKE JIOJDKHO COOTBETCTBOBATH
(dopMe 1 pazMepy HUCIOJIb3YEMO MJIaCTUHBI.

4.6. Kak ocymecTBisieTcs BbIOOp MapKU TBEpPAOro CIUIaBa pPEXyLIeH
IJIACTUHBI?

Beibop Mapku TBepAoro cCruiaBa pexylled IUIAaCTUHBI 3aBUCHUT  OT
CeayomuX (GakTopos:

1) Tuna obpabatsiBaemoro matepuana o ISO (tabin. 6);

2) ycnoBuid 00paboTKH:

® XOpoIIMe YCIOBUS OOpaOOTKH: BBICOKHE CKOPOCTH, HENPEPHIBHOE
pe3aHue, IpeABapUTEIbHO O00pabOTaHHbIE 3arOTOBKH, BBICOKAs KECTKOCTb
TEXHOJIOTUYECKOW CHUCTEMBI <KCTAHOK — MPUCHOCOOJIEHUE — HMHCTPYMEHT -
3aroTOBKa>>.

TpeboBaHue K TBEPAOMY CIUIaBY — BBICOKAsI M3HOCOCTOMKOCT;

® HOpMaJIbHbIE YCJIOBHS OOpaOOTKH: YMEPEHHbIE CKOPOCTH pe3aHus,
KOHTYPHOE TOYEHHE, [IOKOBKU U OTJIMBKH, TOCTATOYHO XKECTKasA cucTemMa <KCTaHOK
— IPUCTIOCOOJIEHNE — MHCTPYMEHT — 3aroToBka>>. TpeOoBaHUEe K TBEPIOMY CILIABY
— XOpo1Iasi IPOYHOCTh B COYETAHUU C JOCTATOYHO BBICOKON M3HOCOCTOMKOCTBIO;

® TSDKENble YCJIOBUS OOpabOTKH: HEBBICOKME CKOpPOCTH, IPEPHIBUCTOE
pe3aHue, ToJICTas KOpKa Ha JUThE WM TTOKOBKAX, HEXKECTKas cucreMa <KCTaHOK —
IPUCIIOCOOJIEHNE — HHCTPYMEHT — 3aroToBKa>>. TpeboBaHue K TBEpAOMY CILIaBY —

BBICOKas MPOYHOCTD,

JIncr
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3) oOnacTu NpUMEHEHMUS.

V. Ilonsenenuie uroros 3ausATus (1 MuHyTa).

OOyuaronuiicss  JOJDKEH  3HATh:

VHCTPYMEHTHL.

KOHCII

V1. Jlomamnee 3aanve (2 MUHYTHI)

COBPCMCHHBIC MCTAJJIOPCIKYIIUC

N3yuuTh (MOBTOPUTH) MPOMACHHBIA MaTepuand MO YYEOHUKY, KIACCHOMY

eKTy.

Tabnuua 53 — [1nan 3aHATUS TEOPETUUECKOTO 00yUYeHUs

= =
A =x
EE S Onucanne METOAUKH OCYIIECTBICHUS
S ®x O Coneprxanue y4eOHOT0 MaTepurana . .
= R =1 y4eOHBIX IeUCTBUN
™ s A
— 2 3
[¥a]
S
& Ypok HaynHAETCS C BBOJTHOM
e |. Opranuzamnuonnas 4actsb (1 MuHyTa) o
® OpPTaHHW3aI[MOHHON  YacTH,  MPOBEPKH
s 2 | [IpoBepka mpUCYTCTBYIOIIUX 11O
z g AVDHAL MPUCYTCTBYIOIINX 1o KypHay,
S E ypHally COOOIIEHHST TEMBI U LIEJIEH YpOKa,
5 £ | Il. [Toaroroeka K U3y4eHHIO HOBOTO 9
= JeiicTBUsL  yyammxcsi: OT3BIBAIOTCS Ha
¢ o | matepuana (1 MuHyTa).
= . dbamMunuM, 3amHMCHIBAIOT TEMY  YPOKa,
= CooO1ieHre TeMbl U 1eNIeH 3aHSTHS.
s OTBEUaIOT Ha BOIMPOCHI MPEIo1aBaTessl.
e
©)

OO®BsicHeHHe HOBOTO MaTepuaia, 70 MUHYT

III. O6wscHenue HOBOTO Matepuana (70
MUHYT).

OcobenHoctu  BeIOOpa
g cta"gkoB ¢ UITY

UHCTPYMEHTOB

[HerictBus [IpernogaBaTeIs: npu
O0O0BSICHEHUH HOBOI'O y4eOHOro MaTepuala
IIPENOAABATENb HCIHOJB3YET CIOBECHBIC
METOJIbl: YCTHOE M3JI0)KEHHE HOBOIO
MaTepuana, Oeceny; HCIOJIb3YET
HarJsiJHble METOABI: I10Ka3 HaTypaJIbHbIX
(MHCTPYMEHTBI, IPUOOPHI, AETAU U y3JIbl
o0opyoBaHus, 00pa3lbl MaTepHajoB,
U3MeNui U T.L); n300pa3UTEIHHBIX
(mnakaThl, MOJEIH, MAaKeThl, CXEMbl)
CPEIICTB HATIATHOCTH.

[enictBus yYaluxcs: CIIyIIAOT
npenojaBaTesis, KOHCHEKTUPYIOT HOBBIM
MaTepuanga,  3apUCOBBIBAIOT CXEMBI H
PUCYHKH,  pacCMaTpUBAKOT  CpPEICTBA
HarJsiJHOCTH, OTBEYAIOT HA  BOIPOCHI
IpenoaaBaTess

H3m.
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OkoHyaHue TaduIbl 53

2

O00011IeH1E U CUCTEMATU3aLMs 3HAHUN 110
YCBOCHHIO HOBOTO MaTepuana,
15 MuHYT

IV. O6o0ueHne u cuctemMaTu3anus
3HaHU 110 YCBOGHUIO HOBOTO MaTepuaa
(15 munyT).

4.1. Pacckaxute dTarnbl BEIOOpa
PEeXYLIEro MHCTPYMEHTA

4.2. Kak ocymiecTBisercs BEIOOp TUTIA
JIepKaBKH U (POPMBI PEKYIICH
IUTACTHUHBI?

4.3. Kak ocymecTisieTcs BIOOp
pasmepa 1 reOMEeTpUH NepeIHe
MOBEPXHOCTH IUIACTUHBI?

4.4. Kak ocymiecTBisercs: BEIOOp
paauyca npy BepIIUHE IUIACTUHBI?

4.5. Kak ocymecTBiseTcss  BBIOOp
IPUCOEAMHUTEIBHOIO pa3Mepa Jep KaBKu
¥ 110CaJI0YHOT0 THE3/1a MJIaCTUHBI

4.6. Kak ocyuiecTBisieTcss BbIOOp MapKu
TBEPJIOTO CIJIABA PEXYIIEH MIIaCTUHBI?

IIpenogaBaTenp onpanMBaeT rpymmy
y4aluxcs o HOBOH TeMe, 3aJ1aeT
BOIPOCHI, UCIIOJIb3Ys BOIIPOCHO-OTBETHBIN
MeToJ — Oeceny, JaeT 3a/aHue - PEIUTh
JIBa IpUMepa, MOABOJUT UTOTH O
MpoJIeTIaHHOM padoTe.

JleficTBHs yyamuxcs: OT3bIBAIOTCS Ha
(bamunu, 3aMyuchIBalOT TEMY YpOKa,
OTBEYAIOT Ha BOINPOCHI MPENOIaBaATE.
VYyamuecs: 0TBeHYaloT Ha BOIIPOCHI
IpernoiaBaTens, M1 Ha HarJsIHbIe
cpencTBa 0Oy4eHHs, penaroT IBa
puMepa.
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V. TloaBenenue wurtoroB 3ausatus (1

MUHYTa)
OO0yuarommiics JTOJKEH 3HATh:
[MocnenoBareIbHOCTD 00paboTku

TUTIOBBIX JIETAIICH U TIOBEPXHOCTEH.
VI. lomaminee 3aganue (2 MUHYTBI)

W3yunts  (HOBTOpUTH)  MPOWIEHHBIN
MaTtepuag Mo Y4YeOHHUKY, KJIACCHOMY
KOHCIEKTY.

IIpenogaBaTenb NOABOAUT UTOTH TIO
IIPOMICHHOM TEME, BBIIAET JOMALIHEE
3aJJaHu€e: U3yUUTh (TIOBTOPUTH)
IIPONJECHHBIN MaTepual 1o y4eOHUKY,
KJIACCHOMY KOHCIIEKTY.

VYyamuecs CiIymaroT NpenogaBaTeli,
3alACHIBAIOT JOMAIIHEE 3a/laHuUE.

CUCTCMY o0o03HaueHUs IUIacCTHHEI. Pacnmcarh ee KJ'IaCCI/I(bI/IKaI_II/HO I1I0 BCEM

3.6. PazpadoTka MeTOAUYECKOT0 0OecnedeHust

3amanue 1. [lano o6o3HavyeHue miactuHbl. [IpeactaButs B hopme TaOIUIIBI

IpU3HaKaM, 1aTh PaciIuPpoBKYy TaHHOTO 0003HAYEHUS.

Oo6o3nauenune wractuasl CNMG 250924 — PR

dopMa npeCTaBIeHHS Pe3yIbTaTOB

Tabauma 54 — Cucrtema 0003HaUEHUS IJIACTHUHEI JUISL OOIIEr0 TOUEHUS
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12.

3ananue 2. JlaHo obOo3HaueHue Aep:kaBku pesna. [IpeacraBute B dopme

Ta6JII/IlIbI CUCTCEMY 0003HaYCHHUS ACPIKAaBKH. Pacniucate ee KJIaCCI/I(l)I/IKaHI/IIO I10

BCEM NpHU3HaKaM, JaTh pacuMpoBKy JIaHHOTro oOo3HauyeHus. HaszBath peser,

YKa3aTb Cro Ha3Ha4CHUC, CACIIATH BBIBOA O BO3MOKHOCTH IMPUMCHCHHA AAHHOI'O

peslia sl Y4epHOBOM WIIM YUCTOBOM 00pabOTKH

O6o3nauenue nepxxkasku DCLNR4040S25

®dopmMa npeacTaBIeHUs PE3YyJIbTaTOB

Tabnuua 55 - Cucrema 0603HaUEHMS PE31IOB U PE3LIOBBIX TOJIOBOK

7 8 10
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11.

Ha3zBanue pesna
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Ha3unauenue

BriBona

3aKiIroueHue

B Meroauueckoil dYacTM AMIUIOMHOTO TPOEKTa MPOBEIEH AaHAJU3
HOPMATUBHOM, MPOTPAMMHON M y4eOHOW JOKYMEHTAIlMH U pa3pabOTaHO 3aHSATHE
TEOPETUUECKOro OoOydeHus JJii NOBBILICHUS KBalUPUKAMK padboyux 1o
npodeccun «Oneparop-Haiaauuk oopadarbiBaronux HeHTpoB ¢ UITY»,
oOcmyxuBatromux TokapHblil neHtp ¢ YITY mogenn CTX gamma 1250.

Pemens! crnenyromnye 3a1auu:

- IlpuBeneHo onucanue yciaoBud oOyudeHus paboyux Mo mnpodeccuun
«Omneparop-Hanaguuk oopabdarsiBaromumx 1eHTpoB ¢ UITY» B nentpe VIIK;

- IlpoBegen ananu3 I[IpodeccuonanbHOro crangapra Mo mnpodeccuun
«Oneparop-Hanaauuk oOpadaTbiBarOIIUX HEHTPOB ¢ UITY»;

- Pa3paboTan yd4eOHBIN MJaH MOBBIIICHUS KBaTU(UKAIMK 1O Mpodeccuun
«OmnepaTtop-Hanaguuk oOpadaTeiBaromuX HEeHTPOB ¢ UITY »;

- Pa3pabotano coneprxaHnue U maHa NpoBeAICHUs yUeOHBIX 3aHATUH 1O TeMe
«CoBpeMeHHbIE METAJUIOPEXKYIIIUE HHCTPYMEHTHIY;

- Paszpaboran mnaH W TMJIAH-KOHCHEKT YYeOHOTO 3aHATHA IO TeMe
«Ocob6eHHOCTH BBIOOPA HHCTPYMEHTOB 1715t CTAaHKOB ¢ UITY»;

- Pazpaborano meroauveckoe oOecrneueHre y4eOHOro 3aHATHS IO TeMe
«OcobeHHoCcTH BbIOOpa HMHCTPYMEHTOB s craHkoB ¢ YIIY» B ¢opme

KOHTPOJIbHBIX SaﬂaHHﬁ.
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3AK/IIOYEHUE

Takum o00pa3oM, B JUIUVIOMHOM TMpPOEKTE€ ObLI yCOBEPILIEHCTBOBAH
TEXHOJIOTUYECKH  TpoIecc MexaHudeckoil oOpabotku geranmu  «Kopmyc
KOMIIEHCATOPa» B YCIOBUSX CEPUMHOTO IPOU3BOJICTBA.

B  ycoBepmieHCTBOBaHHOM TEXHOJOTHHM IIPUMEHSIETCA  COBPEMEHHBIN
BBICOKOIIPOM3BOJUTENIbHBIN  00pabaThIBalONIMi ~ LEHTp €  NPOrpaMMHBIM
YIPABJICHHUEM.

DTO MO3BOJMIO COKPATUTh BPEMs MEXaHHYECKOH 00OpabOTKH, YMEHBIIUTH
TSDKECTh TPYJla IPUBJICUYEHHBIX K 00paboTKe JeTanu pabouux.

Taxxke Oblma pa3paboTaHa yIpaBisOIIas MpoOrpaMma Ha KOMIUIEKCHYIO
onepanuto Ha OL] ¢ UITY.

B »kxoHOMHMYECKOW dYacTHM JUIUIOMHOTO TIPOEKTa OBLIM OINpeeleHbI
€IMHOBPEMEHHBIE BIIOKEHUSI, CEOECTOMMOCTh 00pabOTKU JIeTalu MO MPOEKTHOMY
BapuaHTy. CorjacHo pacderam, skoHoMuueckuii apdext coctaBun 311,025 . pyo.
B T'O/I.

B Meronnueckoil yactu mpoekra Oblja pazpaboTaHa METOAMKA NMPOBENCHUS
ypOKa TEOPETHYECKOro OO0y4YeHHUs JUIsl MOBBIIICHUS KBaJTM(HUKAIMK ONepaTopoB

cta"nkoB ¢ YITVY.
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