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IpakTHyeckue 3aHATHS

IIpakTnueckoe 3ansaTue Nel

1.Tema 3ansaTus: «OnpeneneHue TOYHOCTH (POPMBI M TOUHOCTH B3aUMHOI'O PACIIOJIOKEHUS
MMOBEPXHOCTEH JeTaIH Mpu 00paboTKe».

2. Ileab 3aHATHA: 0TPabOTATL PAKTUYECKUE HABBIKK B YCTAHOBJICHUU HAMMEHOBAHUSA 1
COJIEpKAHUS YCIOBHOIO 0003HAUYEHUs 3a/1aHHBIX OTKJIIOHEHUH; 0TPadOoTaTh BO3MOKHOCTh
BbIJIEpKaTh TPEOOBAHNE TOYHOCTU (POPMBI M TOUHOCTH B3aMMHOTO PACTIOJNIOKEHUS ITOBEPXHOCTEH
JeTaiu npu o0paboTKe B 3aBUCMOCTH OT THIIa CTAHKA.

3. MarepuajibHOe o0ecnieueHue:

3.1 MeTtonnueckue ykazaHusi K MPpaKTUIECKOMY 3aHATHIO Nel.
3.2 HopmatuBHo-cnipaBoyHas auteparypa; I'OCT 2.308-79.
3.2 YUepréxHble NPUHAIIEHKHOCTH.

4. Yka3aHusl Ha TOT TeOPeTUYECKNH MaTepHuaJ, KOTOPbIA N0/IZKeH ObITh

npopadoTaH NMpM MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO Ne3.

4.1[J11] Knenukos B.B. «Texnonorus mamuHoctpoeHus», M.:@opym-Undpa,2004r.

4.2 [J12] HanuneBckuit B.B. « TexHomorus MammHocTpoeHus», M: Beiciias mkona,1984r.

4.3 [JI3] I'enpdrar FO.M. «COopHUK 3a/1a4 U YIPaXXHEHUH 110 TEXHOJIOTUN MAIIMHOCTPOSHUS» M.
Bricmiag mikona, 1986r.

5. OOmue 1 TeopeTHYecKHe MOJIOKEHHUS 110 TeMe NPAKTHYECKOI0 3aHATHS.

OnHOI U3 OCHOBHBIX 33]1a4 TEXHOJIOTOB U IPYTHX YYaCTHHUKOB ITPOM3BOICTBA B MEXaHHMYECKUX
1exax ABisercs o0ecreyeHrne HeoOX0IMMON TOYHOCTH U3TOTOBIISIEMBIX JETaleH.

PeanbHbIe AeTanyu MalvH, U3TOTOBJIEHHBIE C TOMOIIIBI0 MEXaHUIECKOH 00paboTKH, UMEIOT
napaMeTpsbl, OTIIMYAIOIINECs OT UCAbHBIX 3HAYCHUH, T.€. UMEIOT MOIPEIIHOCTH, HO pa3Mephl
MOTPEUTHOCTEN HE TOJDKHBI MTPEBHIIIATH JIOITYCKAeMbIX MIPEeTbHBIX OTKIOHEHUH (JI0ITyCKOB).
Jlonyck — 310 apudMeTHuecKasi pa3HOCTh HAMOOJBILIEr0 M HAUMEHbLIETro OTKJIOHEeHuH. s
oOecrnieueHns 3aJaHHOM TOUHOCTH 00pabOTKU JOJKEH OBITh MPABUIIBHO CIIPOEKTHUPOBAH
TEXHOJOTUYECKUH MPOLIECC C yUETOM 3KOHOMUYECKON TOYHOCTH, TOCTUTAEMOM pa3InYHbIMU
MeToZaMu 00padOTKU. BakHO yUHTBIBATH, YTO KAXKIIBIN CICAYIONIMNA IEPEX0/1 JODKEH IMOBBIIIATh
TOYHOCTH Ha 1...4 kBanuTeTa.

B psizne ciyuaeB HCIONIB3YIOT pACUETHBIE METObI AJIs1 ONPEEICHHS BO3MOKHON BEJINYMHBI
norpetrHocTy 00padoTku. Tak onpeAensaoT MOrperHOCTH TOKapHOH 00pabOTKH, OT AEHCTBHS CUIT
pe3aHMsl, BO3HUKAIOIUX BCJIEACTBUE HEJOCTATOYHOM HKECTKOCTH TEXHOJIOTHUECKON CUCTEMBI.

[Tos TOUHOCTHIO MEXaHUYECKOW 00paOOTKH MOHUMAIOT CTEIICHb COOTBETCTBUS U3TOTOBIISIEMOTO
n3zenus TpeOOBaHUAM YepTexka Mo pasMepaM U TEXHUUECKUM YCIOBUSM.

TOYHOCTDH BBIMOJHEHUS pa3MEPOB pEriiaMeHTUPYETCs JOMYCKaMu, IPOCTaBIIEMBIMU Ha pabouux
YyepTekax JAeTanu; TOUHOCTb BBIOJIHEHUS (OPMBI U TOUHOCTh B3aMHOT'O PacIIOJIOKEHUS
MOBEPXHOCTEH PErIaMeHTUPYIOTCS TEXHUYECKUMU YCIOBUSMH Ha YEePTEXKE JeTaIH

Onpenesnenne TOUHOCTH (OPMBI IOBEPXHOCTEN JAeTaIM NPU 00padoTKe

IIpumep 1. Ha mapyxxHoii moBepxHocTu Bana (puc. 1) 3amaH gomyck ¢GOpMBl,
0003HaueHHbI ycinoBHBIM 3HakoM o CT COB 368—76. OkoH4aTenbHy0 00paboTKy
3TOM MIOBEPXHOCTH npearnoiaraercs BBIIIOJIHUTH i oBaHUEM Ha
KpyraouuudoBaabHOM cTanke Moaenu 3M151.



TpeOyeTcs: ycTaHOBUTh HANMEHOBAHUE U COJIEPIKAHUE YCIOBHOTO 0003HAUYCHUS
YKa3aHHOTO OTKJIOHCHHUS;, YCTAHOBUTh BO3MOKHOCTh BBIIEPKAaTh TPEOOBAHNE TOYHOCTH
dbopMBbI 3TOM TOBEPXHOCTH TMpHU MpeJronaraeMoit oopaboTke.
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Pemienne. 1. [1o mpeacTaBieHHOMY 3CKM3y TOYHOCTH (DOPMBI IUIUHIPUIECKON
MOBEPXHOCTH BBIPAYXKAETCS JOIYCKOM KPYIJIOCTH M COCTaBIISET
10 mxMm. CornacHo I'OCT 24643-81, 3TOT 10MYCK COOTBETCTBYET 6-i1 CTENIEHU TOYHOCTHU
dopmel. [Toxg TepmuHOM «JlOTyCK KpyTJIOCTH» MOHUMAIOT HAWOOJbBIIEE JOMYCTUMOE
3HAQYEHUE OTKJIOHEHUS OT KpyrJiocTH. YacTHBIMU BUJAMU OTKIOHEHUS OT KPYIJIOCTH
SIBJISIFOTCSL OBAJIbHOCTD, OTPaHKa U .

2. Ha xkpyrnoumudoBanibHOM cTanke wMoaenun 3M151 MOXKHO NpPOU3BOAUTH
00pabOTKy 3aroToBOK ¢ HaubOoJbmuM auamerpom jo 200 mMm u aiauHON 110 700 MM.
CrnenoBaTenbHO, OH MPUTOJEH Uisi 0OpabOTKM AaHHOW 3aroToBKU. OTKIOHEHHE OT
KPYTJIOCTH Tpu 0OpabOTKE HAa 3TOM CTAaHKE COCTaBIAET 2,5MKM

Ha ocHOBaHMU W3TI0KEHHOTO J€JIaeM 3aKJIIOUYEHHE O BO3MOXHOCTH BBIIIOJIHUTH
00pabOTKy C 3aIaHHON TOYHOCTHIO.

3agaya 1.1. Ha puc. 2 u B Tabm.l yka3zaHbl BapHaHTbl IOBEPXHOCTEH C
JOIyCKAa€MBbIMU OTKJIOHEHUSIMHU (POPMBI.

TpeOyerTc s : ycTaHOBUTh HaUMEHOBAaHHE U COJEp)Kallue O0O3HAuUEHUS
YKa3aHHbIX OTKJIOHEHHWH; YCTaHOBUTb BO3MOXXKHOCTh BBINOJIHUTh OOpabOTKy Ha
YKa3aHHOM CTaHKe, coOyofas 3alaHHyl0 TO4YHOCTb. Henocraromumu pasmepamu
3aJaThCsl.
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Puc. 2
Tabmuma 1
Ne Bapuanra dopMa NOBEPXHOCTH Tun cranka
I OtBepcrue BuyTtpunundoBanbHbit
II [TnockocThb [TnockommuoBaIbHBIHM
III » »
v I'panb KpyrionumdosanbHbiii
V,VI OtBepcrue XOHUHTOBAJIbHBIN
VII Hnnmsap ToOKapHO - BUHTOPE3HBIN
VIII [imockocTh IIponoabHO - CTPOTraJIbHBIN
IX Hunmusap TokapHbI1 MHOTOPE3LIOBBIN
X » KpyrnonuudosanbHbIit

Omnpenenenue TOUHOCTH B3aMMHOT0 PACIIOJIOKEHUS
NMOBEPXHOCTEM AeTaau npu od0padoTke

Ipumep 2. Ha sckuze (puc. 3) 0003Ha4€HO TEXHUYECKOE TPEOOBAHUE K TOUHOCTH
B3aMMHOI'0 PACIIOIOKEHUS TIOBEPXHOCTEN JETAIIH.

[Ipenmonaraercss OKOHYATENbHYI0 O0OpaOOTKY BEpXHEW IUIOCKOCTU BBIOJIHUTH
YHCTOBBIM  (ppe3epOBaHUEM Ha BEPTHKAIBHO - (PE3epHOM CTaHKE COTJIACHO
ONEpPallMOHHOMY 3CKH3Y, N300pa)KeHHOMY Ha puc. 4.

TpeOyeTcs: U310KUTh HAUMEHOBAHUE U COJIEpKaHUE TEXHUYECKOT0 TpeOOBaHNUS;
YCTAaHOBUTH O TEXHOJIOTMYECKUM CIPABOYHUKAM TOYHOCTh B3aMMHOT'O PACIIOIOKEHUS
MOBEPXHOCTEHN JIeTalu B 3aBUCUMOCTH OT THIAa 00OpYJAOBAHMS; CIENATh 3aKIIOYEHUE O
BO3MOHOCTH BBITIOJTHUTH YKa3aHHOE TpeOOBaHUE.

Pemenne. 1. VYcioBHBIM 3HaKoM Ha paboueM depTeke I[OKa3aH JIOMYyCK
napaieIbHOCTH BEPXHEN MIIOCKOCTH OTHOCUTEIBHO HIKHEH MII0CKOCTH, 0003HAYEHHOM

A. HOI[ AOITYCKOM IapaJUICJIbHOCTH IIOHUMArOT HauOoJIbIIee



JOTIyCKaeMO€ 3HaYeHUE OTKJIOHEHHUs OT MapajlieIbHOCTH. B HameMm ciaydae J0myck
paseH 0,2 MM Ha mutomaau 150 X 150 mm.
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2. B Ttabmumax TEXHOJOTMYECKUX CIPABOYHUKOB, HAXOJIUM MPEeIbHbIC
OTKJIOHEHUS Haiero ciay4dasi: oHd paBHbl 40... 100 mxm u 25...60 Mxm Ha nmune 300
MM, a 3HauuT Ha aiauHe 150 MM onm OyayTt paBubl 12,5... 30 mxm. M3 Bcex aTtux

JAHHBIX TPUHUMAEM [JIs rapaHTUU HauOonbinee 3HadeHue — 100 MKM, T.e.
— 0,1 mm.
3.Jenaem 3akioueHue — TpeOyeMass TOYHOCTh B3aUMHOIO PAaCIOJI0XKEHUS

00pabOTaHHOM IJIOCKOCTH OTHOCUTENBLHO 0a30BO# mockoctu A Oyner obecrneyeHa.

3agaua 2.1. Ha puc. 5 moka3aHbl BapyaHThl 00paOOTKH MOBEPXHOCTEH.
TpebOyerTcs: pacmmbpoBaTh 0003HAUCHUE COJIEPKAHUS JOIYCKa; pa3padoTaTh
TEXHOJIOTHYECKUE MEPONPHATHSA, O00CCICUMBAOIINE BBIIOJIHEHHUE 3TOr0 TPEOOBaHUS.



IIpakTuueckoe 3ansaTue No2

1. Tema pabotnbI: «BbI0Op MCXOIHON 3arOTOBKH, €€ KOHCTPYUPOBAHHE, ONPENIEICHHE HOPMBI
pacxopamMarepuanan ce0eCTOUMOCTH U3TOTOBIICHUS 3aTOTOBOK.

2. Iesb padotsi: [ IproGpeTerne mpakTiiecKnX HaBBIKOB B BEIOOPE BU/IA M METO/IA MOy IEHHS
3arOTOBKH [T 3/TAHHOM JIETAITY C TEXHUKO-SKOHOMUYECKM 0OOCHOBAHMEM €€ BLIOOPA,;

3. MarepuasibHoe o0ecrieyeHme.

3.1 PabouwniiuepTex (3CKU3) IETATH.
3.2. MicxonHble JaHHBIE [T0 MATEPUATY U T.I1.
3.3. CBenenusi 0 CepUHOCTH IPOU3BOZICTBA.
3.4. HopmaruBHO-ClIpaBOYHAs JIMTEPATYPA.
3.5. YepTexKHBIE PUHAICKHOCTH.
3.6. MUKpOKaIbKYJIATOPHI.

4. YkazaHusi Ha TOT TeOPETHYCCKUI MaTeprasl, KOTOPbIii 10/KeH ObITH POPAadoTaH NpH
NOAr0TOBKE K NPAKTHYECKOMY 3aHATHIO Ne 2.

4.1. CnpaBo4HUK TexHOMOra-MarmHoctpouresisi (tom 1 nox penakimeit A.I'. Kocumosoid, P.K.
MuiepekoBa, M., Mai., 1986r.)

42. Meromdeckasi pa3paboTKa Il OpraHM3alli CaMOCTOSITENTEHOM PabOThI CTYJICHTOB IO
BBIOOPY METO/1a [TOJTYyYEHH S 3ar OTOBKHU.

4.3. TOCT7505-85;TOCT2590-80; TTOCT 7062 - 79;TOCT 26645 - 85.

5. O01me ¥ TeopeTHyecKye IMOJIOKEeHHS] [0 TeMe MPAKTHYECKOro 3aHsirus Ne 2

Bb160op BUa 3aroToBKM ONpeNiensieTcsl Ha3HAYEHUEM M KOHCTPYKIMEH AETal, MaTepuasioM,
TEXHUYECKUMU TpeOOBAaHMSIMM M pa3MepaMH, THIIOM TPOM3BOJCTBA, & TAKKE 3KOHOMUYHOCTBEO
U3JIETHS.

Bb10paTs3aroToBKy - 3HaYUTh:

OnpenenmTs XUMIYECKUIA COCTAB U MEXaHMYECKHE CBOMCTBA MATEpUaiia ICTAIIN,

Y CcTaHOBUTH CIIOCOO IOy YEeHHS 3arOTOBKH;

OrpenenyTs 0OIIIHE IPHITYCKH Ha 00paOb0TKY IOBEPXHOCTEH JIeTay,

Paccunrars pazmMepbl 3aroTOBKM M YCTaHOBUTB JOITYCKI HA HETOYHOCTb M3TOTORJICHHS;
Paccurrars Maccy 3aroToBKu.

Ornpe e KodP HUIMEHT UCTIONB30BAHS MATEPHAIa v CPABHUTH €10 C HOPMATHBHBIM;
BbI4epTiTs 5CKI3 3ar0TOBKH.

Hpn MPaBWIBHO BBIOPAHHOM CIIOCOOE TMOJMYYEHHMsl 3ar0TOBKH YMEHBILIAETCS TPYIOEMKOCTh
MEXaHIIeCKON 00pabOTKHM, COKpAITIASTCSI PAacXofl MaTepraiia, SKTPOSHEPIUH, BBICBOOOYKIACTCS
000pYyIOBaHKE U TIPOM3BOJICTBEHHBIE IO, [Ipy BHIOOpE 3ar0TOBKM HEOOXOIMMO MPUHHMATH
HarO0J1ee TIPOrPECCHBHBIE METO/IBI TIOMTyYEHHSL, HE 3a0bIBast 00 SKOHOMUUECKOH 11EIeCO00Pa3HOCTHL.

VYcranapnuBas cnocod MOTy4YeHHs 3arOTOBKM HEOOXOAMMO MPUBECTH OOOCHOBAHUE
CBOETO BBIOOPA, MPEUMYILIECTBA BEIOPAHHOTO crioco0a MOTYUYEHHs Mepel BO3MOKHBIMHU Ha
OCHOBAHUH MPUHIIMIIA MAJIOOTXOJTHOM TEXHOJIOTHH.

= Y N N



J1i1s1 onpenienieHusi pa3MepoB 3aroTOBKH Ha Bce 00padaThIBaeMble MOBEPXHOCTH JIETAIIN
Ha3HA4aroTCs MPUITY CKHU.

[Ipurycku Ha3HAYAKOTCS IO HOPMATUBHBIM IAHHBIM:

['OCT 2590-80 - nnst mpokara

['OCT 7505-85- mu1st IITaMInoBaHHBIX 3aT0TOBOK

['OCT 7062-79 - nst 3aroTOBOK, MOTy4aeMbIX CBOOOTHON KOBKOM

['OCT 26645-85 - 17151 CTaJIbHOTO U YyTYHHOTO JINThS

6. IlopsiioK BbINOTHEHUSsI pa0OThI:

6.1 AHanmu3Hpys UCXOHBIE TAHHBIE, CIEAYEeT 0OPaTUTh BHUMAHKUE HAa MaTepyalt IeTalli U
€ro TEXHOJIOTHYECKUE CBOMCTBA (JIMTEHHBIC, 00padaThIBAEMOCTh TABJICHUEM 1 PE3aHUEM H JIP.),
CBSI3aTh CBOMCTBA MaTepuaja ¢ TEXHHUYECKUMU TPEOOBAHUAMHU K JIETAIN TI0 MPOYHOCTH U
TBEPIOCTH, C POPMO¥, rabapuTaMy U Maccoi IeTay (CI0KHOCTb (DOPMBI, HATUYHE OTBEPCTHUH,
HAJIMYUE MTOBEPXHOCTEH, TPEOYIOIHUX MHOTOKPaTHOM 00pabOTKY M3-3a BHICOKOW TOUYHOCTH
pazMepa 1 Majoi IepOX0BaATOCTH).

Crnemyer Takxe YSICHUTb THUIT IPOU3BOJICTBA, T. K. 3TOT (PAKTOP CYILIECTBEHHO BIIMSET HA
BBIOOP BHIa UICXOHOM 3arOTOBKH IO CMIOCOOY €€ M3roTOBJICHHS (TIOKOBKA IIITAMIIOBaHHASI WU
CcBOOOHO KOBaHHAsI; BUJI POKaTa v JIp.).

6.2. BwiOupaercs aBa BO3MOXKHBIX BapHaHTa MUCXOIHBIX 3arOTOBOK Ha OCHOBAHHH
MaTepuaia jJeraiu, e€ KoHpurypaiuu, Thma npou3BoacTsa. JlaHHbINA BHIOOP JOJIKEH OBITH
00CTOSITENIbBHO OOOCHOBAH; JIOJDKHBI OBITh TaKKe OOCTOSITEIbHO H3JI0KEHBI CIOCOOBI
U3TOTOBJICHUS ATHX JIBYX 3arOTOBOK U ITPUIIO’KEHBI MTOSICHSFOIIINE SCKH3bI.

6.3. OnpesienieHue pa3MepoB UCXOTHOM 3arOTOBKH C JIOITyCKaMH
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Pucynok 1 - Dcku3 moJioii IMIHHAPUYECKOi 1eTAJIN.



J171s1 osoM IMHAPUYECKOH eTau (puc 1) uenonb3yrorcst GopMyJibl:

- Jlist Hapy»kHO#M TIoBepXHOCTH: do= dd + 21 To6u i (1)
- Jlnst BHyTpeHHEeM noBepXHOCTH: Do= Dy - 21 loupi (2)
- 1 omrHakoBo 00padaTbiBaeMbIX TOPLOB AeTaiu: Lo= L+21 logur (3)
- ITpu HeomrHakoBo oOpadarsBaeMbIX Topuax: Lo = Ly + Iosu 12 + Topuri 4)

I" e pazmepsl ¢ nHAEKCOM «0» OTHOCSITCS K HICXOTHOM 3aT'OTOBKE, @ C MHIEKCOM <« -
K TOTOBOM JICTANIH;

2106w - OOIIIMIA TPUITYCK HA TUAMETP WITH Ha 00€ CTOPOHBI.

I o6u; - OOILIMIA TPUITYCK HA MEXaHUYECKYHO 00paboTKYy.

Jloryckaemble OTKJIOHEHHUS MMapaMETPOB MCXOJHOM 3arOTOBKM YCTaHABIIMBAKOTCS IO
COOTBETCTBYIOIIUM CTaH/IapTaM.

6.4. KoHcTpyrpoBaHue IByX BApUAHTOB 3ar0TOBOK, BKJIFOUAsi pa3pabOTKy TEXHUYECKUX
TpeOOBaHHI POU3BOUTCS TAKKE B COOTBETCTBUH C TEMH K€ CTaHIapTAMHU.

6.5. Ilo kaxxaoMy W3 ABYX BAPUAHTOB MCXOJIHBIX 3arOTOBOK BHAYAJE OMPEACIISIIOTCS
00BEMBI, a 3aT€M MAaCChl 3aroTOBOK. [ [pH 3TOM HCHONIB3YIOTCS CleAyoIue (POPpMYIIbL:

CDopMyn% (;6&6;}4%%;)}5%% LUHPHIECKOH IOBEPXHOCTH: (5)

I'ne d, - Hapy»HbIi1 TMaMeTp 3aroTOBKH, CM;
L, - I7IMHA 3arOTOBKH, T/cM?;

Macca 3aroToBKH onpeIensieTcs 1mo Gpopmyiie:

MO: VO*Y 9 (KF), (6)
rrne Vo - 00beM 3aroTOBKH, CM>

IMPUMEYAHME: VY aenbHas IWIOTHOCTb CTAA — Y = 7,85 r/cm?

V iesbHas IIOTHOCTh YyryHa — Y = 7,4 1/cM’

6.6. KoaurmenT ucrosnp30Banss MaTepraiia OmpeessitoT 1o (hopMyIie:

Ky v = my/me (7)

I'me m, - macca ngeranm, Kr;

m,- Macca 3ar0TOBKHU, KT.

MNPUMEYAHUE: ontrManbHOE 3HaYeHUE KO PUIMEHTA UCTIOIB30BaHUs MaTepraia
HaxoauTcs B npenenax 0,6... 0,8.

6.7. OnpenenieHre CTOMMOCTH IITYYHOM UCXOAHOM 3arOTOBKH.

CToMMOCTh UCXOTHOM 3aTOTOBKU M KO(P(PUIIMEHT UCTIOIB30BaHKS MaTepuaa SBISIFOTCS
OJIHUM U3 TJIABHBIX [OKa3aTeJiel MPaBUIBHOCTH TEXHUKO-DKOHOMUYECKUX PEIICHUM,
MPUHSATHIX PU MPOCKTUPOBAHUN TEXHOJIOTMUECKOTO MPOIIECCa.

[Ipy BBIMOTHEHUM STOW YacTU PabOThl HCMOJB3YIOTCS JIaHHBIE W3 3aBOJACKUX
MIPEUCKYPAHTOB, KOTOPBIC KaXKIbIi T0J] OOHOBJISIOTCS U PEKOMEHIYIOTCS JIJIsl BHITIOJIHEHUS
KYPCOBBIX paboT.

CTOMMOCTh MCXOTHOM 3ar0TOBKHU OIPEACISAETCS 10 hopMyJIe:
So =(Co*m,)/1000 - (mo - my)*Corx/1000; py0 (8)
I'me C,-croumocts omHoM 3arotoBkr Ha 3A0 YK BM3, py0.
Corx - CTOMMOCTB OJTHOM TOHHBI OTXOJIOB, pyO
M, - Macca 3ar0TOBKH, KT.
my - Macca JeTalu, KI.



6.8. IlosydeHHble pe3yabTaThl O 2-yM BapuaHTaM 3arOTOBOK CBOJSTCS B TAOJIUILY
CpaBHUTEIIbHBIX MTOKa3aTenei (cM. Tad. 1)

Tabamuna 1 - CpaBHuTeIbHAA

By 3arotoBku Ko So, pyO

6.9. BbIBOIBI ¥ IPEITIOKEHMSL.

HeoOxonumo oO11eHUTh pacué€Thbl, BHINIOJIHEHHbIE B JaHHOW paboTe U clenaTh
HEOOXOMMbIE BBIBOBI O TOM, KAKOM YK€ BAPUAHT U3 JIBYX SIBJISIETCSI HAUOOJIEE SKOHOMUYHBIHN €
TOYKHU 3PEHUSI IPUHIIUATIA MAJIOOTXOAHON TEXHOJIOTUH, T. K. UMEHHO C 3TUX MO3UIIUHA TIPExKIe
BCErO BBHIOMPAETCS ONTUMAaJIbHAsl 3aroTOBKa (JaKe €CIIM Mbl MPOUTPHIBAEM B CTOUMOCTH
3arOTOBKH).

Crnenyer Takke U3JI0KUTh CBOM COOOPAKEHMSI MO YJIYUIICHUIO KaueCTBAa UCXOIHOM
3aroTOBKH W yKa3aTh MEPCIEKTUBHBIC CIIOCOOBI MOJMyUYeHHsI 0ojiee COBEPIICHHBIX BHJIOB
WCXOJTHOM 3arOTOBKH I PACCMATPHUBAEMOM CTaIN, UX IOCTOMHCTBA M HEJIOCTATKH.

7. Bonpochl U151 CAMOIIPOBEPKU

7.1. Ilepeuncnure OCHOBHBIE BU/IbI 3aTOTOBOK, TPUMEHSIEMbIE B MAIIIMHOCTPOECHUH.

7.2. Kakwie BbI 3HaeTe CIIOCOOBI MOTyYEHUsI OTIIMBOK U3 YEPHBIX U IIBETHHIX METAIIJIOB.

7.3. Kak Ha3pIBaeTCS OCHOBHOM MOKA3aTellh, XapaKTEePU3YIOIIH S5KOHOMUYHOCTh BHIOOpA
3arOTOBKH.

7.4. OcHOBHBIE TPEOOBAHUS K 3aTOTOBKAM.

7.5. Uto 3HAUUT MPaBUIILHO BHIOPATH 3aTOTOBKY?

8. JlomamnHee 3a1anue:

8.1.3akoH4YnTH OPOpMIIEHHE OTUYETA MO MpaKTUieckor padore Ne 1.

8.2 IloaroroBuThCA K caade OT4eTa.

8.3. [1oBTOpUTH TEOPETUYECKUN MaTEPUAIL, U3YUEHHBIN Ha PEABIIYIIHMX YPOKaXx.
8 4. KOMIUIEKT NEKIIHIA.



IIpakTnueckoe 3ansitue Ne3

1. TeMa 3aHsTHS: «AHAJINU3 TEXHOJIOTHMUYECKOTO Mpoliecca 00padOTKU AETaIN».

2. Llenp 3aHATHS: O3HaKOMHTHCS C IMOpAIKOM O(bOpMJICHI/IH TCXHOJIOTHUYCCKOTI'O

nporiecca, OTJICIbHON onepalui MeXaHHIeCKO 00pabOTKH JIeTalu.

3. MarepuaibHOE€ 00€eCIIeUeHUE.

3.1. Pabouwnit uepTex 00pabaThIBAEMOI ETANH.
3.2. YepTek 3aroTOBKHU.
3.3. O06BeM BhITTyCKa JI€TaNId B T (TUIT POU3BOJICTRA).

3.4. MapiipyTHbIH TEXHOJIOTHUYECKUH TTPOIIECC MEXaHWYECKOW 00paboTKH JeTau,
BbinojiHeHHbIN ECT/I.

3.5. UepTrexHble MPUHAICKHOCTHU: JTUHEIKA YrONbHUK, IIUPKYJIb U IPYTHE.

4.YKa3aHus Ha TOT TEOPETUYCCKUI MaTepual, KOTOPbIA JOKEH OBITh HDODa6OTaH

IIPpH IIOATOTOBKC K CAA4YC 3a4CTa.

JI1 Janmnesckuit B.B. « TexHOm0rHss MammmHOCTPOCHUS»,
M: Bricmag mkona, 1984r. C.28,29. C.82...87.

JI2 Meton. ykazanus «KypcoBoe npoektupoBanue no MJIK.01.01 4.2,
MPUIIOKECHHUS.

JI3 Cranpaptet ECT/] u ECTIIIL

5. TTopsaoK BEIMOJIHEHUS PAOOTHI

5.1.PaccMOoTpeTh HMCXOAHBIE JlaHHbIE, HAUMMEHOBaHUE JETald, Marepua,
rabapuTHBIE pa3MeEphl, MacCy, TEXHHUYECKHUE YCIIOBUS €€ HW3TOTOBIICHHUA, 00bEM
BBITyCKA B TOJ, BHJI M MacCy 3aroTOBKH. YCTaHOBHTHh KJacC JCTaId IO
TEXHOJIOTUYECKOM Kitaccuukamnuu. J[aTb 3aKIII04eHHE O TEXHOJIOTUYHOCTH JIETaJH.
5.2. 1o ycTaHOBIEHHOMY THITY MPOU3BOJICTBA, B KOTOPOM 00padaThIBaeTCs AeTab
nojacuuTath Kod(dunueHtT wucnois3oBanus Marepuana (Ky) 3arotoBku. Kak
pe3ynbpTaT MPOJCIaHHONW PaboOThl HEOOXOIMMO OMPEISINTh COOTBETCTBHE BHIA
MPUHATOW 3arOTOBKW THITY IPOW3BOJICTBA, BCIIOMHHB IPU 3TOM, B KaKOM THIIC
MIPOU3BOJICTBA KAKWE BHUJIBI 3aTOTOBKH IPHUMEHSIOTCS.

5.3. PaccmoTrperp MapuIpyTHBIM TEXHOJIOTHYECKHM MPOLECC MEXAHUYECKOU
00pabOTKH JIeTalH U 3aMOJHUTh KOMIUIEKT TEXHOJOTUYECKON JOKYMEHTAIIUH.



5.3.1. OnpeaenuTh BUJA aHATU3UPYEMOI'O0 TEXHOJOTHYECKOTO Mpolecca (Hy>KHOE
NOAYEPKHYTH B TAOJIHIIE OTUETA).

5.3.2. PaccmoTrperb (OpMBI  TEXHOJOTHYECKOM  JOKYMEHTAlMHM, YKa3aTh
HAaMMEHOBAaHHUE JIOKYMEHTOB, HOMepa (pOpM M CTaHJAPThI, 10 KOTOPHIM BBIOIHEHBI
JOKYMEHTBI.

5.3.3. OnpenenuTh CTPYKTYPY TEXHOJIOTUUYECKOTO Tpoliecca. Y CTaHOBUThH CKOJIBKO
BCEr0 ONepauuid BXOJUT B TEX. MPOLECC U KaKuX, OMNPENEIUTh CKOJIbKO
MEXaHUYECKUX, T.€. CTAHOYHBIX OMNEpalui, CJIecCapHbIX, TEPMUUYECKUX,
KOHTPOJIbHBIX, IPOMBIBOYHBIX U MTPOYHX.

5.3.4. Onpenenutb YEPHOBBIE M YUCTOBBIE YCTAaHOBOUHBIE 0Oa3bl. BHUMATENbHO
pacCMOTpPEB BCE CTAHOYHBIE OINEpald, HEOOXOAUMO ONPEACIUTh KaKue
IIOBEPXHOCTH B 00pabaThIBaeMOM JeTaau SBIISIIOTCS YEPHOBOM 0a30M M Kakue —
YHUCTOBOMU.

5.3.5. Onpenenuth CTPYKTypy ormepanuu (KOJIUYECTBO YCTAHOBOK, IO3UIIUH,
MEepPEX0/I0B).

Q Bonpocs! aj1s1 caMOIpOBEPKHU.

Kaxkue kiraccel gerajneit mo TeXHOJOTHYEeCKON KilaccuprKaIiy Bbl 3HaeTe?

B dem 3akitodaeTcs aHaIu3 TEXHOJIOTUYHOCTH KOHCTPYKIIUM I€TaIu?

HazoBute u oxapakTepu3yiTe TUIIBI MATUHOCTPOUTEIIBHBIX TPOU3BOJICTB?

JlaiiTe onpeneneHus Mpou3BOICTBEHHBIM Iporeccam?

Uto Ha3bIBaeTCs onepamuen, OCTAaHOBOM, IEPEX00M, XOJA0M, TO3UIUECH?

[IpuBenure npuMepsl.

JaiiTe nousitue 6a3upOBaHUIO 3arOTOBKH.

Yro Takoe 06a3a?

HazoBuTte ocHOBHBIE ITpaBUiia BEIOOpA YEPHOBBIX M YHCTOBBIX 0a3.

Kakue BBl 3HaeTe BHUJBI TEXHOJOTMYECKUX MPOIIECCOB  (COTJIACHO

knaccudukanuu o I'OCT 3.1109-73 u PI MY 75-76)?

10.Kakue BBl 3HAET€ TEXHOJIOTHYECKHE JOKYMEHTBI W JUII YEro OHH
MpeHa3HAvYar0TCs?

11. OxapakTepu3yiTe NPUHLIMIBI TIOCTPOCHUS TEXHOJIOTMYECKHUX ITPOLIECCOB.

Nk =

O P

7. CxemMma oTUeTa.

3anonHuTh GopMy OoTUeTa MO ATanam paszeina 6 «Ilopsaok BeITOTHEHUS pabOTh».



OTtuer no npakTudeckomy 3ansaThio Ne4 odopmiiieTcss B COOTBETCTBHH C 1.6
JAHHBIX METOANYECKUX YKA3AHHUM.

a)BBIBOIlBI, CACJIAaHHBIC N3 aHaJIn3a JCTaJIu

HaumenoBanue | Marepuan | Knacc neranu mo | Macca | O6bem ["aGapuTHbIC
NeTanu CTaHAApPT | TEXHOJOTMYECKOH | J€TaJIH, | BBITYCKA | pa3Mepbl
KJIacCU(PUKAIUU | KT JeTaJIeld B | I€Talu, MM
roJi, T
Bupn 3aroroBku | Macca Koaddurment Tun npoussoactea | CooTBeTCTBUE
3arOTOBKH | UCIIOJIb30BaHUS BHJIA
marepuana Kiu. IIPUHATON
3aro0TOBKU
TUITY
IIPOU3BOJICTBA

3aKIro4eHue o

TCXHOJIOTUYHOCTH ACTaJIU

0) BBIBOJIbI, CACIAHHBIE M3 aHAM3a TEXHOJIOTHYECKOro MPOIEecca MEXaHUYECKOM

00paboTKH.

By rexHosornueckoro
nporecca o 'OCTy

14.302-73

10 KOJIMYECTBY M3JEIUN,
MPOLIECCOM: €IMHUYHBIN U TUIIOBOM

OXBAaTbIBACMBIX TCX.

- TI0 HA3HAYCHHIO: pabOYnil WM MEPCIEKTUBHBIHI

N0 JOKYMEHTallUM COJACPKAHMS:
ONEPALMOHHBIN WJIK MAPIIPYTHO-OIIEPALMOHHBIN

MapLIpyTHBIN,




@OpMBI TEXHOIOTUYECKOU Tutynenelii muct o 'OCT

JOKYMEHTaLIVH, Mapupytasie kaptsl 1o 'OCT
HCIIOJIb3YEMBbIC B Onepaunonnas kapra no I'OCT
aHaJM3UPYEMOM IIPOLIECCE

KomnuectBo omepanuii B | B TOM YHCIIe

rpolecce CTAHOYHBIX | CJIECAPHBIX | TEPMUUYECKUX | KOHTPOJIBHBIX
U IIPOYUX
ba3sl YepHoBble
Hucrossle

B) BBIBOJIbI, C/ICTIAHHBIC U3 aHAJIN3a CTAHOYHOU Oorepaluu

HaumenoBanue CtpykTypa onepaiuu

olepanuu KOJINYECTBO KOJIMYECTBO MIEPEXOI0B KOJINYECTBO
YCTaHOBOK MO3ULINHI

HaI/IMeHOBaHI/Ie, CTCIICHb YHHUBCPCAJIbHOCTH U COOTBCTCTBUIO TUITY IIPOU3BOACTBA

Oo6opynosanue | [Ipucniocobnenue | MHCTpymMeHT

PEKYIIUT |BCH0M0raTeJII>HLH‘/’I U3MEPUTEIIbHBIN

BriBo:



IpakTuyeckoe 3anaTue Ned

HHCTPYKIIHUA
110 TEXHUKE 0€30IACHOCTH

1K NMPaKTUYICCKOMY 3aHATHUIO Neb AOIIYCKAIOTCA JIMa, TPpOMCAINE NHCTPYKTAXK 11O TCXHUKE

0€30MaCHOCTH TIPY TIPOBEICHUH PabOTEHI.
2. [1pu BBINOJTHEHUH MPAKTUUECKOM paboThI

HEOBXOJIHUMO:

2.1 He npuxkacatbcs K 3J€KTPUUECKUM MPOBOAAM, KAaOEIsIM U 3JIEKTPOIPUOOpaM.
2.2. OcreperaThbces pa3InYHbIX BUJIOB CTPYIKEK, a TAK)KE BbUIETA HHCTPYMEHTA.
2.3. BbITh BHUMATEIBHBIM, HE OTBJIEKATHCSI IOCTOPOHHUMHU Pa3sroBOpaMM U HE OTBIIEKATh JPYTHX.



1.Tema 3aHATHS: ((HpOBe,Z[eHI/Ie XpOHOMETpaxxa B yLIC6HO—HpOI/I3BOI[CTBeHHBIX MaCTCPCKUX
KOoJIC1oKa»

2. llens 3aHATHS:

2.1.03HaKOMUTBCS C METOJUKOM MPOBEACHUSI XPOHOMETpaXxa B yueOHO-ITPOU3BOJCTBEHHBIX
MacTEepPCKUX KOJUIE/DKA U € TIOPSIIKOM 0(OPMIIEHUS] XPOHOMETPAXKHOM KapThl.

3. MatepuanbHOe U IOKYMEHTaJIbHOE o0ecnevyeHme
3.1. OneparmoHHbIN TEXHOJIOTHYECKUH MPOLIECC HOPMHUPYEMOM ONIEpPaIIUH.

3.2. biiaHK1 XpOHOMETPa>KHO-HOPMHUPOBOUYHOM KapTHI.
3.3. CexyHIOMETp WIH Yachl C CEKYHIHON CTPEIKOM.
3.4. MUKpOKanbKyJsATOP.

3.5. UepTexHble TPUHAAJICKHOCTH.

4. VYxa3zaHus Ha TOT TEOPETHUYECKUI MaTepHasl, KOTOPBIA JOJDKEH OBITh MpopadoTaH MpHu
MOATOTOBKE K MPAKTUYECKOMY 3aHITHIO Nob

/ 1/--CunantbeBa H.A. “TexHnueckoe HOpMUPOBaHHE TPY/la B MAIIMHOCTPOSCHUM»

5. O6H_II/IG N TCOPECTUYCCKHUEC MOJOKEHHUS 10 TEME NPAKTHYCCKOI'O 3aHATHA Ne6

3arparel paboyero BPEeMEHHU HCIIOJHHUTEICH M BPEMEHH HCIIOJB30BaHHUS 00OPYIOBAHUS
U3yYaloT C ENbI0 COBEPIICHCTBOBAHMS OpraHHU3alMK TPyZa M MPOHW3BOJCTBA M YCTAHOBJICHUS
HOPM TPYyZa U HOPMaTHBOB BPEMEHHU.

B 3aBHCcHMMOCTH OT Ha3HAYEHUS, KOJIMYECTBA HAOIIOAaeMbIX 00BEKTOB narddepeHranm
U3y4aeMBbIX 3aTpaT BPEMEHH PUMEHSIOTCS CIIETYFOIIHE BU bl HAOIIOACHUIA:

- ororpadus paboyero BpeMeHu;

- ¢poTorpadust BpeMeHU UCTIOJIb30BaHUsI 000PYI0BaAHNS,
- ¢oTorpadust IpOU3BOACTBEHHOTO MPOIIECCA;

- XpPOHOMETPAX;

- (hoToxpoHomeTpax.

XpOHOMETpax- ATO BHUJA HAOJIOACHUS, IPH KOTOPOM H3Y4arOTCd IUKIHYECKH
MIOBTOPSIIOLINECS DJIEMEHTHI ONEPAaTHBHON paOOTHI, OTAEIBHBIC 3JIEMEHTHI TMOATOTOBUTEIHHO-
3aKIIFOYUTEIIBHBIX ONEPANNi WK pabOTHI 10 00CTYKHUBAHHUIO Pab0OYETO MECTa.

XpoHOMETpaXX MPOBOAMTCS C IIETbI0 MOJYYEHUsS TaHHBIX JUIS YCTAHOBJICHUS HOPM
BPEMEHH M HOPMATHBOB II0 TPYAY C Y4E€TOM COBEPIICHCTBOBAHUS TEXHOJIOTHYECKOTO Ipolecca
Y OpraHM3aliH TPyAa Ha pabodeM MecTe; N3yUeHUs M BHEPEHHS IIEPEAOBBIX IPHEMOB H METOI0B
TpyJAa: MPOBEPKH NCHCTBYIOMIUX HOPM; BBIABICHHS NMPUYUH HEBBIMOJIHEHUS HOPM OTACIbHBIMU
pabounmu.

[Tpu xpoHOMETpaAKe, KaK MPABUIIO, H3YYaeTCsl JUIUTEILHOCTh AJIEMEHTOB OIEPATHBHOTO
BPEMEHH, B OCOOCHHOCTH pYy4YHOTO, a TaKKe OTHIENBHBIX 3JIEMEHTOB IOATOTOBUTEIHHO-
3aKJTIOYUTEIBHOTO BPEMEHH U BPEMEHH OOCITYKHBAaHUS pab0ouero MecTa, JaHHbIEC 3aITUCHIBAIOTCS
B XPOHOMETPAXHYIO KapTy.

HaGmonarens B mepuoa MOATOTOBKM K XPOHOMETPaXKy JOJDKEH Ha MeCTe H3y4YHUTh
TEXHOJIOTUYECKUI TPOIECcC BHIMOJHEHUS! HOPMUPYEMOW ONepanuy, MpoaHaIM3UpOBaTh €ro U
pacwICHUTh ONEpalMI0O Ha COCTABIIAIONIUE €€ 3JIeMEHTHl. V3ydeHuio U aHajau3y MOABEepraercs
TaKXkKe PeKUM paboThl 000pyI0BaHMS, KAUeCTBO MHCTPYMEHTa U 00pabaThiBaeMOro MaTepuaiia,
COOTBETCTBUE X TEXHUYECKHM TpeOoBaHMAM. M3ydaeTcs Takke opraHu3amnus pabovero MecTa.



Bce BbIABIEHHBIE TPU 3TOM HENOCTATKU JIOJKHBI OBITh PAacCMOTPEHBI COBMECTHO C
aAMUHUCTpalnMen 1exa (y4yeOHO-IIPOM3BOJICTBEHHBIX MAacTEPCKMX) M YCTpaHEHbl /10 Hayaja
HaOmronenun. HenoctaTtku, BBIIBIEHHBIE B CaMOM TeX.IIpolecce, T.e. B IMOCIEI0BATEIbHOCTH
BBITIOJIHEHHSI JIEMEHTOB OIEPAllUU, PACCMATPUBAIOTCS COBMECTHO C TEXHOJIOTOM Iiexa (y4eOHO-
IIPOM3BOJICTBEHHBIX MACTEPCKUX).

[Tpu BBIOOpE UCTIONHUTENSI HAO0 YYUTHIBATh HE TOJBKO MPOICHT BBHIIOJIHEHUS UM HOPM,
HO ¥ €ro KBaTH(UKaLHUIOo (pa3psill JOJKEH COOTBETCTBOBATD Pa3psay HOPMUPYEMOH paboTHI).

N3ydyeHne M ompeneseHue UINTEIbHOCTH OTHENBHBIX 3JEMEHTOB ONEpPALUU MOKHO
BBITIOJTHATH IBYMsI OCHOBHBIMH CITOCOOAMU: HETIPEPHIBHBIM U BBIOOPOYHBIM.

HenpephIBHBIM XpOHOMETPaskeM Ha3bIBAIOT TAKOW CITOCOO MPOBEICHHsT HAOIIOACHUS, IPH

KOTOPOM JITUTEIBHOCTh 3JIEMEHTOB ONEpAIlH 3aMepsieTCss HEMPEephIBHO OT Hayala 10 KOHIIA
oTepanuu.

B aToM ciyyae mpu momon XpoHOMeTpaka (UKCUPYETCsS BpEMs JIMIIb OKOHYAHUS
BBITTOJIHEHHS KaXJIOTO 3JIEMEHTa oneparuu. HempepblBHBI XPOHOMETPaX MPUMEHSIETCS IMPH
W3YYCHHUH OTIepAIUii, TJI€ DJIEMEHTHI JUTUTEILHOCTHIO He MeHee 10 cek.

BEIOOPOYHBIM XPOHOMETPaXKEM HA3BIBAIOT TAaKOH Croco0 HaOMIOACHWS, TPU KOTOPOM

IIPOBOASTCS 3aMEPBl OTIEIbHBIX IEMEHTOB ONEpali. BBIMOIHAIOT €ro ¢ LENbI0 ONPEACIICHUS
WIM YTOYHEHUS MPOAOLKUTEILHOCTU AJIEMEHTOB JUINTENbHOCThI0 MeHee 10 cek., a Takxke mpu
HE00XO0JMMOCTH 3aMEHBI 3a0paKoBaHHbIX B Mpoliecce 00pabOTKH XPOHOMETPAKHBIX PSAIOB.

JlomycTrMasi TOUHOCTb OTAENBHBIX 3aMEPOB MTPU XPOHOMETPAXKE 3aBUCUT OTAJIUTEIHLHOCTH
M3y4YaeMbIX JJIEMEHTOB ONEpalyu: MpU IMTEIbHOCTH uX He MeHee 10 cek. M3mepenus
MPOU3BOJATCS ¢ TOUHOCTHIO 110 0,1 cek., mpu Oonbiieit nurensHocTH — 110 0,2 cex.

[Tpu nmpoBeneHNU XpOHOMETpaXka HAOIIOAATENb TOJDKEH AeTaTh OTMETKH OOOTKIOHEHUSX
OT YCTAaHOBJIEHHBIX TMapaMeTpoB (peKUMOB) pabOTBl 00OpYyIOBaHHS, O HEIOCTaTKaxX B
OpraHu3aly TpyJa M BOOOIIE O BCEX CllydyasX, KOrJla Ha HOPMajbHOE TEUYEHHUE TPYAO0BOTO
Ipolecca OKa3blBAJIU BIMUSHUE CIydailHble NPUYMHBI, U OTMEYaTh T€ 3aMEphbl, NIPH MPOBEAECHUN
KOTOPBIX ObUIN JOMYIIEHbI OIMOKHU HAaOII01aTeIEeM.

O0paboTka pe3ynbTaTOB M3MEPEHUI HAUYMHAETCS C OIMpENeieHHs MPOJOJIKUTEIBHOCTH
BBIMIOJTHEHHSI OTJEJBbHBIX DJIEMEHTOB OIEpaliu. 3aTeM HaJ0 HMCKIIOUNThH Je(hEeKTHbIE 3aMephbl
OTMETKH O 1e(DEeKTHOCTH KOTOPBIX CAENIaHbl IPU HAOIIOACHUU.

[Tocme wuckmoYeHUS ACPEKTHBIX 3aMEPOB COCTABJISIOTCS XPOHOMETPAKHBIC —PSIJIbI
JUTUTEIIbHOCTH BBITMOJIHEHUS KAXI0r0 3JIEMEHTA ornepauuu. Jlanee mpoBoaUTCS OLIEHKA KauecTBa
pe3ynbTatoB HaOmogeHuil. B kadecTBe mokaszaTens OLIGHKM XPOHOPsa HCIHOJIb3YyeTCs
daxTrdeckuit KodQGHUIMEHT yCTONYIMBOCTH, KOTOPBIHN onpeesiercs mo Gopmyre:

Tm

Tmin

rae Tmax-mMakcuMallbHasi IPOAOJKUTENBHOCTh 3JIEMEHTA, TIoJyyaeMasi py 3aMepax, MHH;
Tmin- TO )Xe, MUHUMAaJIbHAs, MUH.

@aktryecknii KOAPQUIMEHT YCTOHYMBOCTH XPOHOPSAA ONPEAESIeTCS TOJNBKO IO
DJIEMEHTaM C TIOCTOSIHHBIM 00BeMOM paboT, T.K. KoJIeOaHus psiaa Mpu NEPEeMEHHOM 00beMe He
XapaKTepu3yeT KadecTBa HAOJIIOJCHMUS.

Umucno 3aMepoB MpH NEpEMEHHOM o0beMe paldoT omperernseTcs He 1Mo (HaKTHYeCKOMYy, a IIo
HOPMAaTUBHOMY KO3()PHUIIMEHTY YCTOWYUBOCTH Psijia, onpeaensieMomy o tadnuie 1.



Ecmu  daktiueckuii k03(HUIIMEHT YCTOMYMBOCTH XPOHOpPSIa MEHBIIE WIH PaBeH
HOPMAaTHUBHOMY, TO PSIJI CAUTACTCSl YCTOWYMBBIM, a HAOIIOIeHUE KaYE€CTBEHHBIM.

Ecmun  daxrtnyecknit k03(pGUIMEHT yCTOMYMBOCTH MPEBBIIIAET HOPMATHBHBIH, TO
XpOHOPSAJ TPU3HACTCI HEYCTOMYMBBIM. B 3TOM ciiyuyae NpOBOAATCS JOMOJHHUTEIbHbIE
HaOJI0/IeHUS B3aMEH MIPU3HAHHBIX JEPEKTHBIMH M JPYTUX, UCKIIOUYEHHBIX IPU 00paboTKe.

JanbHelimas 00paboTka pe3yiabTaToOB HAONIOACHUNM COCTOMT B ONPEICICHUU CpeaHEH
MPOIOJDKUTEIHHOCTH BBITIOJIHEHUS K&KIOTO SJIEMEHTA OTIEPAITIH.

Taomuma 1
3Ha4YeHne HOPMATHUBHBIX KO3()(PUIIMEHTOB yCTOHYNBOCTH XPOHOMETPAXKHOTO Psijia

Tun npousBoaACTBa U HopmaTuBHbIii K03 PuLHEHT YCTOHYHBOCTH

NMPOIOTAKUTEIHHOCTh H3Yy4aeMoro XPOHOMETPAKHOTO psiia

3JeMeHTa padoThl, CeK IIpu IIpu Ipn Ilpu
MALIMHHOH | MalIMHHO- HA0JII0eCHHH pyuHoii
paborte PY4HOIi 3a padoToi padoTe

padote 00opynoBaHus

MaccoBoe

Ho 10 1,2 1,5 1,5 2,0

Cspie 10 1,1 1,2 1,3 1,5

KpynHocepuiiHoe

Ho 10 1,2 1,6 1,8 2,3

Cspie 10 1,1 1,3 1,5 1,7

CepuiiHoe

Jo 10 1,2 2,0 2,0 2,5

Cspire 10 1,1 1,6 1,6 2,3

MenkocepuiiHoe

1 €IMHUYIHOE 1,2 2,0 2,5 3,0

[Ipumeuanue: TepMUH «IIPOU3BOACTBO» B IAHHOM CITy4ae OTHOCHUTCSI HE K TIPEANPUITUIO
WM LIeXYy B LIEJIOM, a K OIlepalluy, Ha KOTOPYIO YCTaHaBJIMBAETCSI HOpMA.

3areM aHANM3HPYIOTCS TMOJYYEHHBIE JaHHBIE C IIeNbI0 MPOBEPKU PALUOHAIBHOCTH
MI0CJIEIOBATEIBHOCTH 3JIEMEHTOB OIEPAlliy, YCTAHOBJIEHHON nepea HabmoaeHusaMu. [Ipu stom
H3BICKUBAIOTCA BO3MOKHOCTU COKPAIICHUA 3aTpaT BPCMCHU MYTCM YCTpPAaHCHUSA OTACIIbHBIX, HEC
BBI3BIBACMBIX HEOOXOJIUMOCTBIO JJIEMEHTOB OIEpAIliH, 3aMEHbl HEKOTOPHIX NpPHEMOB Ooiiee
panuoOHaJIbHBIMHU U MCHEC YTOMUTCIIbHBIMU JI pa60qer0, a TaKKXC BO3MOXHOCTL ICPCKPBITHUA
MAaIlIMHHBIM BPEMEHEM OTICIFHBIX AJIEMEHTOB PYYHOU PabOTHI.

Ha ocHoBanuu aHanu3a ycTaHaBiIMBalOT HanbOosee 3PGEeKTUBHBIA MPOIECC BHITIOTHEHUS
onepanuu. [lociae 3TOro ompenesnsoT OINEepPaTUBHOEC BPEMs TPU BBITIOJTHEHUW OTCPAIMU HITU
UCXOJIHbIC TaHHBIC JJIs pa3paOOTKM HOPMATHBOB HAa PydYHbIE W MAIIMHHO-PYYHBIC pPaOOTHI.
OHepaTI/IBHOC BpEMA ONIPCACIIAIOT ITYTEM CYMMUPOBAHUA MPOAOJIKUTCIIBHOCTU BBINTOJIHCHUS BCEX
3JICMCHTOB, COCTABJIAIOIIUX OINICPATUBHOC BPCMHI.

6. ITopsIO0K BEINOJTHEHHS Da6OTH




6.1. BriOpate MecTo HaONMIOEHUS, U3YUYUTh TEXHOJOTMUYECKUN MPOIECC BBIMOJIHEHUS
HOPMHUPYEMOI1 ornepanuu, MpoaHATH3UPOBATH €T0 U PACUWICHUTH OTEpPAIlUU Ha COCTABIISIONINE €€
JJIEMEHTHI.

6.2. OnpenenuTs NPOI0JIKUTENBHOCTD BBITIOJHEHUS! OT/AEIbHBIX 3JIEMEHTOB ONEpaIiH.

6.3. HckimtounTh AeQeKTHbIE JaHHBIE 3aMepbl, OTMETKU O JE€(PEKTHOCTU KOTOPBIX
CeNaHbl IPU HAOIIOICHUH.

6.4. CocTaBUTh XpOHOMETPAXKHBIE PSIIbI JUIMTEIHHOCTH BBIIIOJHEHUS Ka)KIO0TO AJIEMEHTa
orepanuu.

6.5. 3anoJIHUTHL XPOHOMETPAKHO-HOPMHUPOBOYHYIO KApTy M OMPEIEIUTh ONEPaTUBHOE
BpEMS.

6.6. Onpenenuth pakTudeckuii KO3(PPUIMEHT yCTOMYUBOCTH, TEM CaMbIM OIICHUTh
Ka4eCTBO Pe3yJIbTaTOB HAOIIOICHUN.

O06paboTka XpoHOPsAIa JOKEH COAEPIKATh:

1. Omnpenenenve cyMMapHOW BEIMUMHBI BCEX 3aMEPOB B XPOHOPSIIE.
2. OrmpeneneHue cpeIHel BETMYMHBI AJIEMEHTa PaOOTHI.
3. Ompenenenne ko3pPUIHEHTA YCTOMIUBOCTH XpOHOPsa 1o Gopmyrie:

Tmakc

Ky= ——
y TmuH

rae TMakc-MakCUMalbHBIN 3aMep;
TMHH- MUHUMAJIBHBIN 3aMep.

4. CpaBHeHHME TOJIY4YEHHOro Ko3((UIMEeHTa yCTOHYMBOCTH XPOHOPsa C HOPMATHBHBIM,
B3STHIM IO COOTBETCTBYOIIIUM Ta0IIUIAM.
Ecimn  ¢daktnyecknii ko3¢ (UIMEHT yCTOHYMBOCTH XPOHOpPsiia MEHBIIE WM PaBEH

HOPMAaTUBHOMY 3HAUYCHUIO, TO pAI CHUTACTCSA yCTOfI‘-IHBLIM.
B tex cnmyuwasx, xorga GpakTuyeckuii KO3((UIMEHT yCTOMYMBOCTH MPEBBIIIACT YCTaHOBICHHOE
HOPMAaTUBHOE 3HAYCHUE, pa3pelIaeTcss UCKII0YATh U3 psla OJHO WM 00a KpaWHUX 3HAUCHUS —
MUHHMaJIbHOE ¥ MAaKCHMaJbHOE. 3aTeM OMpeeNsieTcss HOBOE 3HaueHHe Kod(pQHuIeHTa
YCTOWYMBOCTHU U MPOBOJUTCS €T0 CPAaBHEHUE C HOPMATUBHBIM.

Eciu koapduimeHT ycTOMIMBOCTH TTOCIIE YKA3aHHOTO BBIIIE UCKITIOUCHUS KpaHHUX 3HAUCHHUIN
MPEBBIIIAET HOPMAaTUBHOE 3HAUYEHHUE, TO XPOHOPSI MPU3HAETCS HEyCTOHYMBBIM. B 3TOM ciiydae
MPOBOASITCS JOTOTHUTEIbHbIC HAOTIOCHHS B3aMEH HCKIIIOUEHHBIX MPU 00paboTKe.

5. ompeneneHue HOPMAJIbHON TNPOJODKUTENIBHOCTH d3JEMEHTa paboThl MyTeM
JIETICHNS] CyMMBI OCTaBIIUXCS 3aMEPOB HA UX KOJIMYECTBO.
HopmatuBHbIe K03 PHULIMEHTHI YCTOHYUBOCTH psja MpUBEACHBI B Tabmuie 1.

6. Bompocsl 1is caMonpoBEPKH
7.1. Bunpl HaOnMroA€HU, TPOBOUMBIE JJI U3YUYECHHUS 3aTpaT BPEMEHHU.

7.2. YTto Ha3bIBaETCsI XpOHOMETpakeM?

7.3. kakue paboThl MPOBOISATCS MEpPE XPOHOMETpakem?

7.4. HenipepbIBHBINM U BBIOOPOUHBII XPOHOMETPAXK.

7.5. Uto nmoymkeH aenath HaOI0JaTenb Py TPOBEICHUH XPOHOMETpaXka?
7.6. xak 00pabaThIBAIOTCS pe3yJIbTaThl HAOTIOICHU?

7.7. KaK OLIEHUBAETCS KAYECTBO PE3yIbTaTOB HAOTIOACHMIA?



8. JlomalHee 3agaHue.

8.1. 3akoHUNTH O(pOpPMIIEHHE OTUETA IO TPAKTUUECKOMY 3aHITHIO Ne6.

8.2. [loaroToBUTHCS K c1aye OTYETA IO JAHHOMY MTPAKTHYECKOMY 3aHSTHIO.

8.3. [IpopaboTaTh ¥ HOBTOPUTH TEMY:

«HccnenoBanue 3arpat pabo4ero BpeMeHH HaOII01aTeIeM.

9.Cnucok peKkoMeHayeMOM JTUTepaTypbl

1. CunantheBa H.A. «TexHuueckoe HOpMUPOBaHHE TPYy/ia B MAILIMHOCTPOCHUID

2. CycuH ILIL u np. «OCHOBBI HOPMUPOBAHUSA TPYla pabOUUX B MAIIMHOCTPOCHUN», 1974r.

Cxema oTuera

1.

Tema 3aHaTUS

2. llens 3anaTHSA

2. MarepuanbHoe U JOKYMEHTaIbHOE O0eCTieUeHuE.
3. Oruer mno mpakTHYeCKOMYy 3aHATHIO Ne6 (odopmisiercs B COOTBETCTBHU C
1.6.METOUYECKUX YKAZAHHM).
4. BrvIBOIBI
5. (Ilpumedanue: JaHHBIC IO BApUAHTY MPUBEACHBI B TAOIHIIE 2).
Tabmuma 2
Ne HaumenoBanmue IMopsaakoBble HOMepa HAOMIOAeHUIT Tun
Bap | omepaunuii u 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 10 NMPoU3BO/JCTBA
JIEMEHTOB 3aMepbl, MUH
onepanuii
Toxapnas 1
1 YcTaHOBUTH u| 1.2 1,4 1,1 1,0 1,6 | 2,5 1,2 1,6 1,4 1,2 | cepuitHbIii
3aKpENHTh JETalb
2 | Brmouuts 0,05 | 0,04 | 0,06 | 0,05 | 0,07 | 0,06 | 0,04 | 0,09 | 0,05 | 0,06 | -//-
BpalllcHHE
TIITTMHTEIIS
3 IMoxBectn pesen 0,12 (0,1 | 0,14 |0,12| 04 | 0,14 | 0,06 | 0,15 0,16 | 0,14 | -//-
4 Brxorrouuts mogauy | 0,06 | 0,05 | 0,07 | 0,04 | 0,08 | 0,05 | 0,11 | 0,05 | 0,06 | 0,05 | -//-
5 | Oporounts 24 |22 |23 |22 |23 |24 |22 |20 |22 |23 |-
MOBEPXHOCTh
6 | Otsectn 0,08 | 0,09 | 0,07 02 |0,08]0070,1 |0,09]0,07]0,08] /-
UHCTPYMEHT
7 | Hosepuyts 0,1 |0,08]0,09]0070,08]01 |02 |0,06]0,07]0,09] /-
pestenepxaTesb
8 | Vsmennts 0,09 0,1 |0,07]0,11]0,08]01 |0,09]03 |0,06]0,09] /-
BEJTMUYMHY [TOJa4YH
9 Wsmennts  uwmcno | 0,06 | 0,05 | 0,09 | 0,07 | 0,15 | 0,08 | 0,09 | 0,07 | 0,06 | 0,08 | -//-
00opoToB
10 | Iporouurs meiicky | 0,36 | 0,4 | 0,41 | 0,38 | 0,41 | 0,9 | 0,4 | 0,38 | 0,37 | 0,4 | -//-
11 | IMoBepHyTH 0,08 | 0,07 | 0,05 | 0,15| 0,1 | 0,09 | 0,07 | 0,08 | 0,06 | 0,07 | -//-
pesrenepsKaresb
12 | Cusrs packy 0,12 {0,111 0,15|0,1 | 0,14 | 0,12 | 0,15| 0,14 | 0,31 | 0,12 | -//-
13 Otkpenuth ¥ caats | 0,9 | 0,7 1,1 08 [09 |19 |08 1,0 1,1 0,9 | -/-
Jeraib




ToxapHas 2

14 YcTaHOBUTH ul|s54 |48 |56 |58 |60 |36 |64 11,5 74 | 6,6 | Memkoce-

3aKpENUTh AETaAIb PpUMHBIHA
15 | Ilporounth 38 |35 |37 |51 |36 |38 [37 |35 |36 |37 |-/
IIOBEPXHOCTh

16 | Ilompesats TOpEILL 14 (16 |10 |13 1,5 1,4 | 22 1,3 1,4 1,5 | -//-

17 | Pacrouuts 27 129 |28 |26 |27 |35 |26 |28 |27 |28 |-
OTBEpCTHE

18 | Cmenuts 0,8 |06 |09 |07 |08 [09 |19 [07 |09 |08 |-
MHCTPYMEHT

19 | porounts 0,6 | 043[0,5 | 056054049051 0,55]| 04 | 0,52 -//-
KaHaBKy

20 | TosepHyTs 19 |20 |24 |18 [20 |64 [25 |21 |26 |24 |-

CyImopT Ha yroj

21 ITpoTounTh KOHYC 44 146 |43 |48 |45 |47 |44 |53 |47 |46 | -/-

22 | IloBepHyTh 09 | 1,1 {08 |1,0 |1,2 |27 |11 |1,2 |14 |11 |-/
CYNIopT

23 | Cusarb dacky 03 |025]028|04 |029|035|042]|06 |036]|04 |-/

24 | Cusarb dacky 0,21 { 0,25 0,3 | 0,24 0,23 | 0,22 | 0,18 | 0,14 | 0,24 | 0,26 | -//-

25 Otkpenuts u cusath | 2,1 [ 2,0 | 1,8 [2,6 |29 |33 |61 |27 |31 |40 |-/
JIeTalb

IIpakTueckoe 3ansitue NeS

Tema 3ansatus: «HopmupoBanue kpyrinonunoBaIbHON ONEpaLun.

[ens 3ansTus: «lIpunobpereHre MpakTUUYECKUX HABBHIKOB B pacyeTe PEKHMOB
pe3aHusi ¥ B HOPMUPOBAHUU KPYTJIONUIM(DOBATILHON OnIEparifm».

ConepxaHue 3aHsATUS:
3ajaua. Ha kpyrnonuindoBaibHOM CTaHKE MOJI. MIPOU3BOIUTCS
nuidoBaHue MerlKku Baia quamerpom D3 = MM " juinHoU L =
MM.

OOpabaTeiBacMBbIil MaTEpHUa

XapaxTep U LIepOX0BaTOCTh 00PaObOTKH
Meton nuudoBanus

Crioco0 yCTaHOBKHU M 3aKPEMJICHUS 3aTOTOBKH: B LICHTPAX.

Macca 3arotoBKu ms3 - KT.



Yucno neraney B naptuu [ = 100 mwryk.
N3meputenbHblil HHCTPYMEHT; CKOOa pbluakHas ( ICXOAHBIE JaHHBIE CM. B

TaOIUIe JAaHHBIX -, ).

Tpebyercs: 1) BeiOpaTh mugoBanbHbIN Kpyr

2)Ha3HauuTh peKUMBI pe3aHus
3)Onpenenutrb OCHOBHOE TEXHOJIOTUYECKOe BpeMs To, MuH.
4)Onpenenuth MTYYHO-KATBKYISIHUOHHOE BpeMsl TII-K, MUH.



TaGnuia JaHHBIX A7 TPAKTUUECKOTro 3aHsThs NoS

Marepuan Kapagrep Pasmep | Macca METox | Mozile'ﬁﬂ
3arOTOBKH  00paboTKH AeTany [3aroTOBKM mumdoBaHus | b
LIEPOXOBATOCTE | MM T3.KT.
D L
SaxaneHHas 60 1350 85 3151
- Ra0.63  [357 7140 1,5 | Hampoxon 373
yrIIepoaucTast - i - :
FHCTORA gy (270 14 | 3712
75 15001 176 | 3151
HeigfrﬁeHHaﬂ Ra 0,32 160 ' 380 25,8 C BBEIXOOM 3151
YHUCTOBaA ; T i Kpyra B OOH
BBLCOKO- 80 (300 12,1 pZTOPOHy YI3r2
YIIEepOaMCTast | 50 | 283 4.8 312
45 {100 16 3151 |
I s
- Ra 1,25 {1200 1200 112 bes BbIxoza l 3T12
e3aKaJIeHHas s r imalioacli
. YHUCTOBAs 65 | 200 50 | KpyraB o0e T2
i e ; CTOPOHBI
XpOMHCTAs 85 | 200 9,3 3151
16[1561 115 3151
120|250 ] 22,5 | 3151
12512601 252 | 3T12
' Ral 145600 78 | HABTPOXOR M3rp
3akayieHHas YUCTOBA 150600 835 3T
CTallb : ;
Hukemesas | 40_ 140 1.6 3151
45 135| 19 3151
Cram 50 g5 1.8 Beixom kpyra | 3I'12
FPONORIEEIE™ . Ral g 185] 86 Bomy [T3712
Bas YKUCTOBA CTOPOHY 4 &
HE3aKaJlCHHas 135 600 67,5 3151
- 05 1 400| 22,6 | Besmbixoma | 3151 |
e3aKajeHHast i - e e
. Ka2,5 105300 20,8 | KpyraBode T3ppy
phicoko- | PRoRTISTR00 | 167 | PO 315
yriepoucTas | 12071001 92 "1 | 3ri2
130§ 240 25,2 3151
Crams Ra2,3 1251110 108 . 3T12
: R g
saxanermas | oo [135 /500 56 sl T
yIIIepoIUCTast 75 1420 148 2
45 160 23 3151




MeToanuyeckue YKa3aHus
JJISI IPOBEICHUS MPAKTHYECKOT0 3aHATHA NS

ITpouecc mnumdoBaHus BeAeTcs 3a JABa IEpexoja: 4YEpHOBOE U YHUCTOBOE
nuiidoBanue.

A. UepHoBoe nuindoanue

1. Hcxons U3 3aaHHBIX YCIOBHIA BRIOMPAIOT XapaKTEPUCTUKY MUTH(OBATHHOTO
Kkpyra mo kapte 1. JluameTp u mupuHy NUIM(OBATLHOTO KpPyra YCTAaHABIUBAIOT 10
kapte 2 u [OCT 2424-67.

2. YcraHaBIWBaIOT NpUITyCcK h yepH. Ha numMdoBaHue Mo Kapte 3.

3. BpIOMparOT CKOPOCTHh BpalleHUs 3aTOTOBKH Vsoxp M YUCIO OOOPOTOB N
3aroTOBKHU, PYKOBOJICTBYSChH MPHU 3TOM KapToi 4, U MacHOPTHBIMH JTAHHBIMU CTAaHKA,
NPUHSIB OJIDKAWIe MEHBITHE OOOpPOTHI. 3aTEM TMOJCYUTHIBAIOT JCHCTBUTEIHHYIO
CKOPOCTB BpaIlleHUs 3aTOTOBKH 110 (hopmyie:

VSQKp:ﬂ:*Do*ng,/ 1000, M/MI/IH (1)

4. YcraHaBIMBAIOT NEPHUO]T CTOMKOCTH NUTH(OBATHHOTO KpyTa 1Mo KapTe 3.
5. OmnpenenstoT NpoAoJIbHYI0 oauy Syp 10 hopmyJie:

Sup = S * Bk (2)
Trac S 4 — OpodoJibHad 1oaada B JOJIIX HIMPUHBI KpyTa
Sy =0,5...0,8

Bk — mimpuna nmdoBaabHOTO Kpyra B MM.

IIpumeuanue:
Bonbiive 3HaueHus nojgayu S, NPUMEHSATh IPU 00pabOTKe JeTanei, 1 KOTOPhIX
HE JIOIyCKAETCA BBICOKAs TEMIIEPATYPA HOBEPXHOCTHOTO CJIOS.

6. IloacuuThIBaIOT TONEpPEUHYI0 TNoAayy Stax B MM Ha JBOWHOM XOJ
g oBaIbHON 0a0KH
Stax = 0,0025...0,02mm/1BX

7. 3aKIIOYUTENBHBIM 3TANOM SIBIISIETCS MOACUYET OCHOBHOTO TEXHOJIOTHYECKOTO
BpeMeHHU 110 hopMmyIie:

T = 2Ehepn 4 g 3)
[¢] * ok

p

[Tpu mmmdoBaHun HA TPOXO/I;
L=/-—(1-2%*m)*Bx MM 4)

[Tpu mmudoBanuu B ynop



L=17—(1-m)*Bx (5)

rae / — nnuHa mudyeMoil MOBEpXHOCTH

m; — nepeder Kpyra 3a mpeaess! HuudyeMon ToBepXHOCTH, paBHbIii 0,3-0,5

K — KO3()QUIMEHT, YYHUTHIBAIOUINI JOMOJHUTEIBHOE YHCIO MPOXOJ0B Ha
BbIXa)XHBaHUE NUTH(PYEMOl TOBEPXHOCTH.

[Ipu uepnoBom nmdoBanuu K=1,2...1,4.

hyepn — IPUTTYCK HA TMAMETP HA YEPHOBOE NUTU(GOBAHKE

Stex — HonepeyHas nojaya HUIMQPOBAIBLHOrO Kpyra B MM Ha JIBOMHOM X0J1 CTOJIa

n; — YUCJIO 00OPOTOB 3arOTOBKHU B MUHYTY

Sup — mpoJI0aIbHAS TI0JJa4a B MM Ha OAMH 000POT JI€TaJIH.

b. UncToBoe nmundoBauue

1. BeiOupatoT xapakTepucTHKy Kpyra no kapte 1. J[namerp u umpuny Kpyramo
kapre 2 u I'OCT 2420-67.

2. VYcraHaBnuBalOT npumyck h yncrt Ha numdoBanue mno kapre 3.

3. BbiOuparoT CKOpOCTh BpamieHUsT Vsoqp M YHUCIO OOOPOTOB N; JETaNH,
PYKOBOJCTBYSCh MPU 3TOM KapTOMl 4 M MACIOPTHHIMH JAHHBIMHU CTaHKAa,
OpUHSAB  ONvKallIMe  MEHbIIME  O00OpOTHL.  3aTeM  MOJCYUTHIBAIOT
JNENCTBUTEIBHYIO CKOPOCTh BpAIleHHUs 3ar0TOBKM 1O (popmyie:

Vsowp =7 * Do * n; / 1000, M/mMuH (6)

4. YcTraHaBIMBAIOT NEPHUOJT CTOMKOCTH NUTH(OBATHHOTO KpyTa 1Mo KapTe 5.
5. OnpenenstoT NpoaA0IbHYIO MoJavy Syp 110 hopmylie:

Swp=Sn*Bx  mMm/00 (7)
rjae Sy — NpoAoJibHAs Mo1ada B A0JIAX MUPUHBI KpyTa
Bk — mmpuna mmmgoBagsHOTO Kpyra
Sn =(0,5-0,9) — npu mepoxoBaroctu nmoBepxHoctu Ra =2,5-1,0 Mxm.
Sn =(0,25-0,5) — mpu mepoxoBaroctu moBepxHoctu Ra = 0,63-0,32 mkMm.

6. BriOupaem monepeuHyto mojady Stax B MM Ha IBOWHON X0 MITH(GOBATBHOM
6abxu

Stasx = 0,0015...0,01MmMm/aBx

7. To— OCHOBHOE TEXHOJIOTMYECKOE BpeMs ompeiessieM 1o popmyie:

2L*h
T =

0 * ok
p

*K  MuH (8)

L = [ mpu nepeberax kpyra 0,5*Bx



Pacyer HOpMBI BpeMeHHU

1) Onpenenenne BCnoMoraTejbHOTO BpeMeHu T, MUH.
Tg=Tsy + Ten+ Ts usm, MUH (9)

rac Try — BCIOMOTaTeJIbHOE BpCMs Ha YCTAHOBKY UM CHATUC ACTAJIU, MHH.

[4.3,¢.32...33]

Tgu — BCITOMOTATEILHOE BPEMsI, CBI3aHHOE C 00pabOTKOW MOBEPXHOCTH, MHUH.
[4.3,c.132...133]

TB mm — BCIIOMOTI'aTCIIBHOC BpeMﬂ Ha KOHTpOHI)HBIe I/IBMCpCHI/IH, MHUH.
[4.3, c.188]

2) OnpeneneHue MTYYHOTO BpeMEHU Ty , MUH

T =(T +T *K
o B

mT

y*(1+° ), vum (10)

t

rae To— OCHOBHOE TEXHOJIOTHYECKOE BPEMSI, MUH.
Tg — BCIIOMOTaTeIbHOE BPEMSI, MUH.
Ktz — monpaBouHnsblii ko3 duLMeHT Ha BcioMoraresibHoe Bpemst. K = 1.
a - % OT onepaTUBHOIO BpEMEHH Ha 00CTy>)KMBaHUE pabOyvero
(4.3, c.131]
B - % OT ONepaTUBHOIO BPEMEHHU Ha OTJBIX U JINYHbIE HAJTOOHOCTH
ucnosiauTens. B =4% [4.3, ¢.203]

3) Omnpenenenuie MOAroTOBUTEIbHO-3aKIIOUYUTENBHOTO BpeMeHH Tis, MUH.
[4.3, c.131]

Ths=Tus1 + Tus2 + Tus 3, MHH. (1 1)
rae Tus 1 — BpeMst Ha HaJIaJKy CTaHKa, HHCTPYMEHTA M PUCIIOCOOICHHH, MHH.
Tn.3 2 — BpPCMA Ha JOIIOJHUTCIIbHBIC IIPUCMbI, MUH.
Tus 3 — BpeMs Ha TOJNyYeHHE WHCTPYMEHTA M MPUCIIOCOOIEHHI 10 Havana

caavy UX IIOCJIC OKOHYAHUS 06pa6OTKI/I, MMHH.

4) OnpeneneHue MTYYHO-KATbKYISIUOHHOTO BpeMEHU Ty k., MUH

Tm.x, = Tur ¥— , MHUH (12)

TJI€ Ny — YKCIIO eTaliel B napTuu (1o 3agaHuto ny = 100 mrT.)



Buyrpennee uingoBanue

Kapra 1

Br16op nundoBanbHOTrO Kpyra

Metox nuniugoBanus

OoOpabaTpiBaeMblii

MaTepuaJ

XapakTepucTHKA Kpyra

C npo1oapHOM o1auei

Cranp He3akaJleHHas

40-1614A, CI-C2K5

C npooapHOM Mo1auei

Crainp 3aKajicHHas C

BBICOKHUM OTITYCKOM

HRC, = 35-40

16-4024A, CM1-C1K5

C npoionpHOM Mo1auei

Craib 3aKkajieHHas

HRC, > 50

16-4025A, JIO CMI-
CM2K5

C npo1oapHOM Mo1auei

Yyryn

54C40, M3-CM1K5

[Ipumeyanue: npu NUIM(POBAHUM A0 IMIEPOXOBATOCTH 0OPabOTAHHON MOBEPXHOCTHU
Ra = 0,32 npumeHsTh KpyT# 3epHUCTOCTHIO 16. [Ipu nummdoBaHny MOBEPXHOCTUIO
Ra = 1,25 npuMeHsTh KpyTrH 3€pHUCTOCTHIO 25-40.

[Ipu  mmdoBaHWM  3aKANCHHBIX  CTalleld,  HWMEIONUX  TMOHWKCHHYIO
TEIUIONPOBOJAHOCTD, MPUMEHSITh NUIM(OBAIbHBIE KPYTU MOHUKEHHON TBEPJIOCTH.

BHyTpenHee nuingoBanue Kapra 2

Br16op aunamerpa numdoBanbHoro kpyra Dx = WYD3 M.
Koadhdumment ¥ BiOupaercs B 3aBUCUMOCTH OT JUaMeTpa NUIH(GyeMOro OTBEpCTUS
D, n3 Tabnuiibr:

Huamertp mmudyemMoro OTBepCTust 3nauenue ko3 Puimenta ‘¥
Do Mm
35 0,95
70 0,9
100 0,85-0,8
150 0,8

Hlupuna mumdoBaneHOro kpyra Bk BblOMpaeTcss B 3aBUCUMOCTU OT JIJIMHBI
nudyemoro oTBepctHs L o cienyrouieit Tadbauue:

JlnuHa nuingyemMoro oTBepCTus
L mMm. 1o

Hlupuna muudoBanbHOTO Kpyra




30 20-25
35 22-28
40 25-30
45 30-35
50 32-40
60 40-50
70 50-60
75 u BhIIIC 60

BHyTrpenHee uningposanue Kapra 3
[Tpunycku Ha mmudoBanue
1. He3zakaneHHble neranu
Juamerp Jnuna mudosanus L mm
nuidyemoro Ho 25 50 100 150 200
OTBEPCTHUS [Ipunyck Ha nuametp h MM
Do MM
30 0,15-0,20 | 0,17-0,22 0,20-0,27 | 0,27-0,35 -
50 0,17-0,22 | 0,20-0,25 0,25-0,32 | 0,30-0,37 0,35-0,40
120 0,22-0,27 | 0,25-0,32 0,32-0,40 | 0,35-0,45 0,40-0,50
180 0,32-0,37 | 0,35-0,40 0,37-0,45 0,40-0,50 0,45-0,55
2. 3aKkaJIcHHBIC AeTaIU
Hunamerp JnHa mugosanust L mm
nuuyemMoro Ho 25 50 100 150 200
OTBEPCTHUS [Tpunyck Ha nuametp h MM
Do MM
30 0,22-0,27 | 0,25-0,30 0,30-0,35 0,35-0,45 -
50 0,27-0,35 0,30-0,40 0,35-0,45 0,40-0,50 0,45-0,60
120 0,35-0,45 0,40-0,50 0,45-0,55 0,50-0,65 0,55-0,70
180 0,40-0,50 | 0,45-0,55 0,50-0,60 | 0,60-0,75 0,65-0,80




[Tomy4ueHHBIH 110 TaOJIHIIE 00U TPUITYCK PACIIPEACIASTCS:

Ha yepHoBoe nunpoBanue 60-80% u Ha ynctoBoe nuMdosanue 40-20%.

BuyTpeHHee muinpoBanue Kapra 4

CkopocTh BpalieHuss ¥ YUCI0 00OPOTOB JIeTaleld B MUHYTY MPH YEPHOBOM
nuMoBaHUU C TPOJOIBHOM MOAAaYeH ISl BCEX METAIIIIOB

D, MM 10-23 40 63 100 160
Vsoxp M/MHUH 10-20 13-26 60-32 18-36 22-24
n; 00/MuH 180-360 120-240 90-180 60-120 50-100

CKOpOCTh BpalleHUsi U YUCIO OOOPOTOB JE€TaJel B MUHYTY IPU YHCTOBOM
HUIM(OBAHUM C MPOIOIBHON MOJAAUEH.

1. He3akanenHas crajib U 4yTyH

Do Mmm 12-25 40 63 100 160

Vsoxp M/MHH 13-34 17-44 20-52 24-62 28-74

n; 00/MuH 240-630 170-445 130-330 100-250 70-190

2. 3akajieHHasd CTajlb

Do MM 12-25 40 63 100 160

Vsoxp M/MUH 23-34 29-44 35-52 24-62 51-74

n; 00/MHUH 420-630 290-445 220-330 170-250 130-190

[Ipumeuanue:

bonpiine CKOpPOCTH BpallICHUA ACTAJIN IIPUMCHATD!:




a) mpu 00paboTKe JieTaneil, 1isi KOTOPbIX HE I0MyCKAaeTCs BBICOKAs TEMIIepaTypa Ha
MOBEPXHOCTH BCJIEACTBHE OMACHOCTH 00pa30BaHUs MMOBEPXHOCTHBIX MPUKOTOB U
TPEIH;

0) npu 00pabOTKe TBEPBIMU KPYTaMHu.

BuyrpenHee nuingoBanue Kapra §

Cpennue nepuoibl CTOMKOCTH NUTH(OBATBHBIX KPYTOB

Juamerp KBanurer TounocTH
g yemMoro H6 H7 H8 YepHoBoe
OTBEPCTHUSA nuidoBanue
Do MM ITepuon croitkoctu T mMuH.
20 7 4,0 2,0 1,0
50 16 7,0 2,5 1,0
100 7 8,0 3,0 1,5
150 15 8,0 3,0 3,0

JlaHHbIE TTEPUOIBI CTOMKOCTH PACCUMTAHBI JJi npumnycka h = 0,5 Mmm Ha quamerp.



[Ipu OonpmMX 3HAYEHHUSAX TMPUIMYCKa TaOMWUYHBIE 3HAYCHUS CTOWKOCTH
ymenbatorces Ha 20-30%.

IHacmopTHbIE JaHHBIE BHYTPUILIN(OBAJIBLHBIX CTAHKOB.

1. BuyrpunuingoBasbHblii cTaHOK M01.3525(0

HaubGonbemuii nuametp numdyemoro orBepctus — 200 mm.

MomHocTh aBurarens mrdopansHOTO muHAeIs: Nv = 5 kBt; 1= 0,9.
[Ipenensl uncen 060poTOB 00pabaThIBaEMOM 3arOTOBKH B MUH Nns: 80-800 MuH.
[Ipenensl CKOpPOCTEM MPOJOIBHOTO TIEepeMelieHuss UIMdoBaIbHON 0abKu
(perymupyroTcst 6eccrynienuaTo) B M/mMuH: Vsmp = 0,3-10 M/mMuH.

[Tonepeunbie mogayn MTMGOBATLHOTO KPyra B MM/JIB.XOI:

0,0025; 0,005; 0,0075;0,010; 0,0125;0,03; 0,06; 0,09; 0,12; 0,15.

[Ipenenst uncen 060poToB NUIMGOBATLHOIO KPyra B MUHYTY N 00/MUH:
4500-15000.

2. BayrpuningoBajbHbIH CTAHOK MO1.3A252

Haubonwsmuii quamerp nummdyemoro orsepetust — 200 M.

MomHocTh ABUTaTeNs nutHdoBanbHOro mmuHASHS: Nv = 4,5 kBt; n = 0,9.
[Ipenensl uncen 060poTOB 00pabaTHIBAEMOM 3arOTOBKH B MUH Ns: 140-600 MuH.
[Ipenensl cKOpoOCTEM MPOJOIBHOTO IepeMelieHuss NUIMdoBAIBHON 0aOKu
(perymupyroTcst 6eccrynendaTo) B M/MuH: Vsmp = 0,3-10 M/mMuH.

[Tonepeunsie moaun NUIUQPOBATHLHOTO Kpyra B MM/JIB.XO/I;

0,00125; 0,0025; 0,00375;0,004; 0,00625;0,0075; 0,00875; 0,01; 0,01125; 0,0125;
0,01375; 0,015; 0,01652; 0,175; 0,01875; 0,02; 0,02125; 0,0225; 0,02375;
0,025;0,02625; 0,0275; 0,02875; 0,03; 0,03125; 0,0325; 0,03375; 0,035; 0,03625;
0,03875; 0,04.

[Ipenenst uncen 060poTOB NUIMGOBATLHOTO KPyra B MUHYTY n 00/MUH:
3550-10000.

IIpakTHuyeckoe 3ansaTHe Ne6
Tema 3ansitusi: Hananka ¢pesepHoro cranka.

Heab 3ansTusi: O3HAKOMUTHCS C HANIAJKON CTaHKA JUIsl 00pabOTKH ITOCKUX
MMOBEPXHOCTEMN.



Conep:xxanue 3aHATHS.

1. Pa3paborarpb omepanmuio 1Mo 0OpabOTKE  IUIOCKOCTH C 3aIllOoJHEHUEM
OIEPALMOHHO-TEXHUYECKOU KapThl,

- W3YYHUTb UCXOJHBIE JaHHBIE O JETANIU , 3aTOTOBKE , XapaKTepe Olepaluu
U BHECTU UX B OINEPAIMOHHO-TEXHOJOTHYECKYIO KapTYy.

- YCTaHOBUTb METOJl OOpabOTKM IIJIOCKOCTH 3aJaHHOM JeTaiu U JaTh
KpaTkoe  oOocHOBaHHMe ero BbiOOpa. CopMynupoBaTh  HAMMEHOBAHHE
omepalyi ¥ yCTaHOBUTH €€ cojaepkaHue ( KOJIMYECTBO YCTAaHOBOK ,
MEPEX0/I0B, MPOXOJIOB); 3aMICATh B OTIEPAIMOHHO-TEXHOJIOTUIECKYIO KapTy.

- BbIOpaTb 000pYIOBaHHE , TEXHOJIOTMYECKYI0 OCHACTKY, pEeXyIIHA
KOHTPOJbHO-U3MEPUTEIbHBIH W BCIIOMOTATENbHBI HMHCTPYMEHT H JaTh
KpaTKoe 000CHOBAaHME UX BBIOOpA.

- 3aIlOJJHUTHb OIICPAllMOHHO-TCXHOJIIOTUYCCKYIO KapTy A JJAHHOU OoIcpanmunu.
BrinmoHUTH 3CKU3 Ha KapTC 3CKHU30B B COOTBCTCTBHUH C Tp€6OBaHI/ISIMI/I I'OCTa

3.1104-74.

- BBIOpaTh 3JEMEHTHl PEeXHMa PE3aHUs , PACCUUTATh HOPMY BPEMEHH U
3aHECTU UX B ONEPALMOHHO-TEXHOJIOTMYECKYIO KapTy.

Taﬁ.lmua HCXOAHBIX TAaHHBIX NPUJIAracrTcs.



Tabauna - Hexopupie Aanunie € Aad 3GHATIHO N 2
Bapmanr{ Marepuai Bug Pasmep Macce | Mpumyek | Macea
SATOTOBKH cocrosuug | obpabarsiBaenolf | xeranul  homm | 3arorosxu
rifia HOBSE:. 0G| THOBEPXHOCTH i MAKT
B ] xr
i CT20J¥500 OTHHBKH 40 300 49 15 5.6
2 CT3001/500 | ¢ S0 | 200 4 3 47
3 | CT457U630 | wopkoit | G0 | 400 | 98 | 2 103
4 3371/ 150 43 2 5
5 | CT45/600 | mposar 20 | 92 | 2 9.9
6 | CT40X/650 Bes 350 | 114 L3 12,2
7 CT20X/600 KOPKH 450 18,4 4 19,2
8 crsomoo 0V a5 500 | 92 3 1w
9 CT43T7650 350 12.3 2 13
10 CT35/550 TIOKOBKY 65 | 6060 15,9 2 16,7
11 CT2017600 ¢ 75 | 360 | 92 | 13 10
12 CT20XI'C/630 | xoprod g5 | 200 6.9 4 7.7
13 CF300/500 5 100 39 3 4.6
14 CT707750 105 | 300 | 129 2 13.6
15 CTA0/650 30 400 449 L 56
16 CT70/550 HOKOBKH 40 HO0 9.8 3 10,5
17 CT40/650 Ges S0 36U 10,2 Z 11
18 CT20/550 xopi | 60 | 350 | 86 3 93
19 CT50/650 | 70 250 | 71 2 75
20 | CT45/650 75 | 450 138 | 3| 145
2] CTA0X/650 85 750 26 i.5 26,7
22 | CT20U500 | ormes 80 | 500 | 163 4 17
23 | CT30J1/500 c 90 GOV : 14 1 aeq
24 | CT45]U650 KOPKOiL 00 | 400 |63 | 2 | 17
25 CT3571/500 . 63 650 i7.2 3 18
26 CTI8XIT/600 ApoKar 55 1 300 | 67 3 5
27 CT45T/630 Ges 50 1200 |4 4 43
28 CT45/600 KOPKiIt 45 700 | 329 2 13,6
29 crsocoo 60 400 [ 98 2 10,5
30 CT40/650 72 SO0 153 1.5 16

IIpakTnyeckoe 3ansitue Ne7

Tema 3austus: [IpoextupoBanue 3yo60dpe3epHoit onepaiuu ¢ 3amoIHEHUEM

OTEePallMOHHOMN KapThl

Heanb 3ansaTus: O3HaAKOMUTHCS ¢ METOAUKON IPOSKTHPOBAaHUS 3y00(dpe3epHOit

oTIepaIuy U ¢ TTOPSAKOM 0(OPMIICHHUS OIePAIlMOHHO-TEXHOJIOTHISCKONW KapThl

MEXaHU4eCKO 00pabOTKH.



Conep:xxanue 3aHATHS.

1.Pa3paborats omneparuro 1mo oopaboTke 3yObeB 3aIaHHOM JIETaIIH C
3aIl0JIHEHUEM OIEPAlMOHHO-TEXHOJIOTHYEeCKON KapThl.

1.1 M3yuuTh UCXOMHBIE JaHHBIE O JI€TAJIM, 3aTOTOBKE, XapaKkTepe Oonepalnuu
¥ BHECTH WX B OMEPANMOHHO-TEXHOJIOTHYECKYIO KapTy.

1.2 Jlate kpaTkoe 000CHOBaHUE METOAAa 00OpPabOTKH 3yOheB 3alaHHON
netanu. ChopMyanMpoBaTh HAUMEHOBAHHE OINEPAIlUU U YCTAHOBUTD €€
COJIEpKaHUE; 3aIUCaTh B OTIEPAIMOHHO-TEXHOJIOTUIECKYIO KapTy.

1.3 BeiOpatb 000py0BaHUE, TEXHOJIOTHYECKYIO OCHACTKY, PEXKYIIHA,
BCIIOMOTATENbHBIN U U3MEPUTENIbHBIA HHCTPYMEHTHI, U J1aTh KPAaTKOE
000CHOBaHUE UX BbIOOpA.

1.4 BpIMOJHATH ONEPalMOHHO-TEXHOJIOTUYECKUI ICKU3 HA KapTe dCKU30B B
cootBercTBHM ¢ TpeboBanusmu 'OCT 3.1104-88.

1.5 Be1Opath peXUMBbI pe3aHusl, ONPEAEIUTh HOPMY BPEMEHHU Ha ONEPaLIUIO

Y 3aHECTU UX B ONIEPALIMOHHO-TEXHOJIOTHYECKYIO KapTy.

Hcxoanblie JaHHBIE NpUWJIaraloTcHd
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Tabaunuya 1 - UcxogHble gaHHbIE K NP. 3aHATUIO

MNapameTpobl
I'IapaN\epr| Koseca Macca MaTepman Yucno
Ne sap. dpesbl
M,Kkr |\getanu 3aX0/10B
m, Mm 2 [, MM O, mm L, Mm
1 4 30 25 2 Cranb 40 90 90 1
2 4 40 30 2,5 Cranb 50 90 90 2
3 6 50 30 3 Cranb 45 112 112 1
4 6 60 40 4 Cranb 40X 112 112 2
Cepblii uyryH
5 4 Bo s D PRIAEYTY % 90
HB 200
6 4 40 30 2,5 HB 180 90 90 2
7 6 50 30 3 HB 200 112 112 A
8 6 60 40 4 HB 180 112 112 2

MpumeyaHue: YCTaHOBKA AeTasiel HA OMpPaBKe C KpPenaieHnem ramkom um

noOAXMMOM OMpPaBKN LLEHTPOM. Yucno oAHOBpPEMEHHO YCTaHAB/INBAEMDbIX

Aetanei g= 5 WwWtyk. Matepuan ¢pesbl: ctasb P6EMS.




IIpakTHuyeckoe 3ansaTue Ne§
Tema padorsi: «HopmupoBanue onepanuu TokapHoit ¢ UITY ».

He.l'lb 3aHATHA: O3HAKOMUTHCS C OCOOCHHOCTSIMH HOPMHUPOBAHUA U ITOJTYUCHHUC

IMPAKTUYCCKUX HABBIKOB IIPH PaCYCTC HOPMBI BPCMCHHU Ha OIICPAlINIO TOKAPHYIO C
4qIry.

Conep:xxanue 3aHATHS.
1.AHanu3 UCXOIHBIX JAaHHBIX.

2. OnpeneseHre MalIMHHO-BCIIOMOTaTEIbHOIO BPEMEHHU HA ONIEPALIUIO
ToKapHyto ¢ UIlY.

3. Onpenenenue BpeMEHU UKJIa aBTOMAaTUUECKOM pabOThI CTaHKa MO
porpamMmme.

4. OnpeneneHre BO3MOKHOCTH MHOTOCTAHOYHOTO OOCITYKUBaHHUS.

5. OnpeneneHue BCIIOMOraTeIbHOTO BPEMEHH, HE NIEPEKPBIBAEMOT0
BPEMEHEM aBTOMATHUECKOM pabOThI CTaHKA IO MPOTPAMME.

6. OnpeneneHye MTyYHOTO BPEMEHH.
7. OnpeneneHue noaroTOBUTENbHO-3aKIFOYUTEILHOTO BPEMEHH.
8. OnpeneneHre MTYYHO-KAIbKYISIIUOHHOTO BPEMEHHU.
IIpakTueckoe 3ansiTe Ne9
Tema padotbi: «HopMupoBanue onepanuu cBepiariibHoM ¢ UITY ».

Heab 3anaTHA: O3HAKOMUTHCSA C OCOOCHHOCTSIMU HOPMHUPOBAHUS U MOITyUECHHE
IIPAKTUYECKNUX HABBIKOB IIPH PACUETE HOPMBI BPEMEHH Ha ONEPALUIO
cBepiiiibHyo ¢ UITY.

Conep:xanue 3aHATHS.
1. AHaJIU3 UCXOAHBIX TAHHBIX.

2. OnpenenieHre MalTMHHO-BCIIOMOTaTEILHOIO BPEMEHHU Ha OTIEPaIUIO
cBepiiibHYrO ¢ UITY.



3. OnpezenieHre BpEMEHH LIUKIJIA aBTOMAaTUYECKON pabOThl CTaHKA 110
porpaMme.

4. OnpeneneHne BO3MOKHOCTH MHOTOCTAHOYHOTO OOCITYKUBaHHUS.

5. OnpezenieHre BCIIOMOIaTeIbHOIO BPEMEHH, HE IEPEKPBIBAEMOTO
BpPEMEHEM aBTOMATHUECKOH pabOThI CTaHKa MO MPOTrPaMMe.

6. OnpeneneHne MTyYHOTO BPEMEHH.
7. Onpenenenye MoAroTOBUTEIbHO-3aKIIOYUTEIIBHOIO BPEMEHHU.

8. Onpenenenne MTYYHO-KAIBKYISAIUOHHOTO BPEMEHMU.

IIpakTHyeckoe 3ansaTue Ne 10

Tema 3ansTus : « [IpoekTupoBaHue yyacTka MEXaHUYECKOTO LIEXay.

Heab 3anaTus : O3HaKOMIJIEHHE C MPOEKTUPOBAHUEM YYACTKOB MEXAHUYECKOTO
1exa , C IPaBUJIbHOCTBIO PACIOJIOKEHUSI 000PYIOBAHUS HA HEM , BBIICP>KUBAHUEM
OCHOBHBIX CAHUTAPHBIX HOPM PACIIOJIOKEHUS 000PYIOBaHUS U PabOUYUX MECT.

Conep:xxanue 3aHATHUA:

1. AHanu3 HMCXOIHBIX JAHHBIX .
Pacuer oOopynoBanus u kodddunmeHTa 3arpy3ku o00pya0BaHUS.

Pacuer konmyecTBa OCHOBHBIX M BCIOMOIaTEJIbHBIX pa60qnx.

nal

Omnpenenenre MpOU3BOACTBEHHOM TMIIOMIA/IH.
5. llocTpoenue rpaduka 3arpy3ku 00OpYyIOBaHMUS.

6. CocTaBlieHHE IIJJaHA YydyacTKa OOOpYJOBaHMS C YKa3aHUEM OCHOBHBIX
pa3MepoB pacIoNOKEHUs: 000Py10BaAHMUS.

Bo3moxkHbIe BapHaHTbI 33I[aHHﬁ npujiararTcsi.



CamocrosiTeibHBIE Pa0OTHI

CamocrosiTeibHas padora Ne 1

BBINTOJIHUTH YEePTEXK NA€TAJIH B COOTBETCTBUU € TpCﬁOBaHI/IHMI/I CTaHIapTOB
ECK],

Ha 3amanHoM uepTexe AeTanu NONYCKH (OPMBI U PaCHOJIOKEHUS
MMOBEPXHOCTEN , YKa3aHHbIE B TEXHUYECKUX TPEOOBAHUSX, 3aMEHUThH YCIOBHBIMU
oboznauenusmu 1o ['OCT 2.308-79. IllepoxoBarocTh MOBEPXHOCTU
IPEICTABJICHHYIO0 Ha 4YepTexke napamMerpaMu Rz 3aMeHUTh MpenrnouTUTENbHBIMU
napaMerpaMu Ra , mpocTaBUTh IIEPOXOBATOCTh TaM, II€ OHA HE POCTAaBJICHA.

IIpumeyanue. B cooTBETCTBUM C 3CKH30M JETANIH, CTYICHTY

npeajiaraeTcs BBIMOIHUTD HA YepTexkHOoM OyMmare ( popmara A3) pabouwii
YepTexX JACTalu C 3aMEHOM ycTapeBIIMX 0003HAUeHUH IIEPOXOBATOCTH,
MOJIEM JONMYCKOB M T.I. HAa HOBBIE M C INPOCTAHOBKOW BCEX
HEO0OXOAMMBIX pa3MepoB. BapuaHThl 3CKM30B JeTaneil mpuiararTcs.

Kpurepuu oueHok.

CamocrositenpHas pabotra Nel oreHuBaeTcs 1Mo S5-Tu OanbHOUM cHUCTEME.

O]_IeHKa «OTJINYHO» BBICTABIACTCA 34 663}’K0pI/I3HeHHOG Ka4dCCTBO
BBIIIOJITHCHHOI'O YCPTCKa ACTAJIH.

OHGHKa «XOopomro» BBICTABIIACTCA, CCJIIM 4YCPTCK ACTAJIM BbIIIOJIIHCH C
HC3HAYUTCIIbHBIMU ITIOTPCHIHOCTAMMU,

OL[GHK& «YOOBJICTBOPUTCIBHO»  BBICTABJIACTCA, CCJIM UYCPTCIK ACTAIN
BBITOJIHEH C OIITMOKaMM , HCAKKYPATHO U ITOCJIC CPOKaA.

OHGHKa «HCYOOBJICTBOPHUTCIILHO» BBICTABJIACTCA , €CIIM YCPTCXK ACTAJIU HC
BBIINTOJIHEH U HC CAAaH II0 HGYBaX(HTCHBHOﬁ IMPpHUYNHC.

CamocrosiTesibHast paboTa Ne 2.

Ilo 3agaHHOMY 4YepTesKy M NPOU3BOACTBEHHOW NpoOrpaMme BBINYCKA
AeTajied MyTeM CPaAaBHEeHHUA KOIP P HEeHTA UCIOJIb30BAHUA MAaTEepUaIa
U ce0ecTOMMOCTH 3aroTOBOK BbIOPAaTh ONTHMAJIBHBIA MeETOX IOJYYEeHUSs!
3arOTOBKH.

[Tpumeuanue. CamocrosiTenbHasi pabota Ne2 sSBISIETCS PACUECTHON M BHITIOJIHACTCS
[0 YEPTEXKY JETalIu , BHIIOJHEHHOMY B CaMOCTOSITEILHOM padoTe
Ne 1. Lenb camocTosiTennbHON paboThl No2-Hay4uThCS BRIOUPATh U3 2-X BO3MOKHBIX
BapUAHTOB 3aroTOBOK Hau0oJiee ONTUMAJbHBIH C TOYKH



3peHUA TIpUHOUIIA MaJ'IOOTXOI[HOI\/'I TCXHOJIOTHH. HOJ’IyquI/Ie IMPAaKTUYCCKHUX
HABBIKOB B [JAHHBLIX pPACUCTAX OYCHbL BaAXXHO , T.K. AHAJIOTHUYHBIC PaACUYCThI
BBIIIOJHAKTCA B KYPCOBOM IIPOCKTC IIO0 AOHCHOHUIIIHNHC «TexHonorus
MalIMHOCTPOCHUS .

Kpurepuu oueHok.

CamoctostenbHas padota Ne2 oreHuBaeTcsi Mo 5-Tu OanbHOU cHUCTEME.

OneHKa «OTJMYHO» BBICTABISETCS 3a AKKYpPaTHYIO M HPaBUIBLHO
BBITIOJIHEHHYIO padoTy.

OHGHKa «XOopomIo» BBICTaBJISICTCA. €CJIn pa60Ta BBIITOJIHCHA C
HC3HAUUTCIbHBIMH ITOT'PCHIHOCTAMMU.

OreHka «yZOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM paboTa BBIIIOJIHEHA C
OLIMOKAaMH, HEAKKYPATHO U MOCJIE CPOKA.

Omnenka CHEYHOOBJICTBOPHUTCIIbHO» BBICTABJIACTCA , €CJIIU P aboTa He BBINOJIHECHA

M HE CJlaHA MO HEYBAaXXUTEJIbHOW NPUUYMHE
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