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IIpakTuyeckue 3aHATHS

IIpakTuyeckoe 3ansitue Nel

1.Tema 3ansaTHA: «Onpeaenedyre TOYHOCTH GOPMBI U TOYHOCTH B3aUMHOI'O PACIIONOKEHHS
MOBEPXHOCTEH JeTaIH Mpu 00paboTKe».

2. Ileab 3aHATHA: 0TPabOTATH NPAKTUYECKUE HABLIKK B YCTAHOBJIEHUH HAMMEHOBAHUSA 1
COJIepKaHUs YCIOBHOTO 0003HAUEHUS 3a/IaHHBIX OTKIIOHEHUH; OTpaboTaTh BO3MOKHOCTh
BBIJIEp)KaTh TPeOOBaHUE TOYHOCTH (POPMBI ¥ TOYHOCTH B3aUMHOTO PACIOI0KEHHS TOBEPXHOCTEH
JeTaiu mpu o0paboTKe B 3aBUCHMOCTH OT THIIAa CTAHKA.

3. MarepuajibHOe o0ecnieueHue:

3.1 MeTtonuueckre ykazaHus K MpaKTHYECKOMY 3aHsATHIO Nel.
3.2 HopmatuBHo-cpaBoyHas auteparypa; I'OCT 2.308-79.
3.2 YepTExHbIE NPUHAICKHOCTH.

4. Yka3aHus Ha TOT TEOPETHYECKHUH MAaTepHaJ, KOTOPbIN N0JIKeH ObIThH

NpopadoTaH NPHU NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO Ne3.

4.1[JI1] KnenukoB B.B. «Texnonorus mammHoctpoenus», M.:@opym-Nudpa,2004r.

4.2 [JI12] HanuneBckuii B.B. « TexHnonorus MammHocTpoeHus», M: Beiciias mkona, 1984r.

4.3 [JI3] T'ensdrar FO.U. «COopHUK 3a7a4 ¥ yIPAKHEHUH M0 TEXHOJIOTUH MAITHHOCTPOCHUS» M.
Bricmag mxona, 1986r.

5. OOuue u TeopeTHYECKHE MOJIOKEHUS MO TeMe MPAKTHYECKOr0 3aHATHS.

OaHOI 13 OCHOBHBIX 33]1a4 TEXHOJIOTOB U IPYTUX YYaCTHUKOB MPOU3BOICTBA B MEXAHUUECKUX
mexax SIBIISIeTCs 00ecIeYeHrne He0OX0MUMON TOYHOCTH U3TOTOBIIIEMBIX JETANIEH.

PeanpHble AeTany MalIuH, U3TOTOBIEHHBIE C TIOMOIIbIO MEXaHUYECKOW 00pabOTKH, UMEIOT
rapamMeTphbl, OTIIMYAOIINUECS OT UACATbHBIX 3HAYEHUH, T.€. UMEIOT MOTPEIIHOCTH, HO pa3MeEpPhI
MOTPEIIHOCTEH HE JOKHBI MPEBBIIATE A0MYCKAEMBIX MPEACIbHBIX OTKIOHEHHUH (JOMYCKOB).
Jomyck — 310 apudmeTrdeckas pa3HOCTh HAUOOJIBIIET0 U HAUMEHBIIIETO OTKJIOHEHUH. J{Jis
o0ecrnevyeHns 3aJaHHOM TOUHOCTH 00paOOTKU JOMKEH OBITh MPABUIBHO CIIPOCKTHPOBAH
TEXHOJIOTHYECKHUH TIPOIIECC C YIETOM SKOHOMUYECKON TOUHOCTH, IOCTUTAEMOU Pa3InYHBIMHU
MeTo1aMu 00paboTKU. BaxkHO yYUTBIBATh, UTO KaX/bII CIEAYIOIUI epeXo]] T0JKEH MOBHIIIATh
TOYHOCTH Ha 1...4 KBayIUTETA.

B psige cnyyaeB HCHONIB3YIOT pacyeTHBIE METOBI AJIs OTPEIeNICHUs] BO3MOXKHOMN BETMYUHBI
MOTPEITHOCTH 00paboTKH. Tak OoNnpeAesnstoT MOTPEIIHOCTH TOKAPHOH 00pabOTKH, OT NEHCTBUS CHIT
pe3aHusl, BO3HUKAIOUIUX BCIEICTBUE HETOCTATOYHOMN )KECTKOCTH TEXHOJIOTUYECKOM CUCTEMBI.

[Tox TOYHOCTBIO MEXaHUUECKOW 00paOOTKM MOHUMAIOT CTENEHb COOTBETCTBUS M3TOTOBIISIEMOTO
u3zenus TpeOoBaHUSAM YepTeska Mo pa3MepaM U TEXHUYECKUM YCIOBHSIM.

To4YHOCTB BBITIOJIHEHHS Pa3MEPOB PETIIAMEHTHUPYETCS JOITYCKaMu, POCTABIsIEMBIMU Ha Pab0YnX
yepTrexax JAeTaau; TOYHOCTh BBIMOIHEHUS (DOPMBI M TOYHOCTH B3aUMHOTO PACIIONIOKEHUS
MOBEPXHOCTEH PETJIAMEHTUPYIOTCS TEXHUYECKUMHU YCIIOBHSIMU Ha YEPTEKE I€TATU

Omnpenenenue TOYHOCTH (POPMBI NOBEPXHOCTEH JeTajaM Npu o00padoTke

IIpumep 1. Ha nHapyxHOil moBepxHOCTH Bajna (puc. 1) 3aman gomyck (opMmbl,
o0o3HaueHHbI ycimoBHBIM 3HakoM o CT COB 368—76. OxkoHnyaTenbHy0 00paboTKy
ATOM MIOBEPXHOCTHU MpEeANOoIaraeTcs BBIIIOJIHUTD UM OoBaHUEM Ha
KpyTJonundoBagbHOM cTaHke Mmoaenu 3M151.



TpeOyeTc s : ycTaHOBUTh HaUMEHOBAHHE WU COJACP)KAHWE YCIOBHOTO
0003HAUEHUs YKAa3aHHOTO OTKJIOHCHHS; YCTaHOBUTH BO3MOXKHOCTH BBIJICPKAThH
TpeOOBaHWE TOYHOCTH (OPMBI OSTOH TOBEPXHOCTH npu IpearoaaraeMomn
o0paboTke.
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Pemienne. 1. Ilo mnpexacraBieHHOMY JCKU3Y TOYHOCTh dbopmbl
UUJITUHIPUYECKON MOBEPXHOCTU BBIPAKAETCA JTOMYCKOM KPYTJIOCTH M COCTaBJISIET
10 mkm. Cormacuo I'OCT 24643-81, 3TOT HONMyCK COOTBETCTBYET 6-i1 CTemeHu
ToyHOCTH (opmbl. [log TepmuHOM «JlOMyCK KpYTiaoCTH» MOHUMAKT HauOOJIbIIEe
JOIMYCTUMOE 3HAUYE€HHE OTKIOHEHHUS OT KpPYTJIOCTH. YacTHbIMU BUJIaMU
OTKJIOHEHHUS OT KPYIJIOCTH SIBJISIIOTCS OBaJIbHOCTb, OTPAHKA U JP.

2. Ha xpyrmonumdoBanbHOM cTaHke wmojend 3M151 MoXHO NpOU3BOJIUTH
00paboOTKy 3aroToBOK ¢ HamOoubmuM guamerpoM a0 200 mm m jpmuHor o 700
MMm. CrenoBaTelnbHO, OH TMPUTOACH s OOpaOOTKU JTaHHOU 3arOTOBKH.
OTKIIOHEHUE OT KPYIJIOCTH MPU 00pabOTKE HA ATOM CTAHKE COCTABISET 2,5MKM

Ha ocHOBaHWMM W37T0)KEHHOTO  JieJlaéM  3aKJIIOUCHHE 0 BO3MOKHOCTH
BBINIOJIHUTH 00pa0OTKY € 3aJaHHOM TOYHOCTBIO.

3agaya 1.1. Ha puc. 2 u B Tabu.l ykazaHel BapuaHThl TMOBEPXHOCTEH C
JOTTyCKaeMbIMH OTKJIOHCHUSIMU (DOPMBL.

TpeOyeTcC s : yCTAHOBUTh HAUMEHOBAHUE U COJAEpKalllhe OOO03HAUCHUS
YKa3aHHBIX OTKJIOHEHHI; YCTaHOBUTbh BO3MOKHOCTh BBINOJHUTH OOpaOOTKY Ha
yKa3aHHOM CTaHKe, coOJtoas 3aJaHHyl0 TOYHOCTh. Henmocratroumumu pasmepamu
3a/1aThCs.
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Tabnuua 1
Ne BapuanTa dopma TOBEPXHOCTH Tun cranka
I OtBepcrue BuyTtpunuindosanbHbIi
II [TnockocThb [TnockommuoBaIbHBIHN
III » »
v ['panb KpyrnonuudoBaibHbIM
V., VI OTtBepcrue X OHUHT OBAJIbHBIN
VII Hunmusap ToOKapHO - BUHTOPE3HbIN
VI IT;mockocTh IIponoabpHO - CTPOrabHBIN
IX Hunmusap TokapHBII MHOTOPE3OBBIN
X » KpyrionumdosanbHbiii

OnpenesieHue TOYHOCTH B3AUMHOI0 PACIIOJIOKEHUS
MOBEPXHOCTEH 1eTAJIU IPH 00padoTKe

IIpumep 2. Ha sckuse (puc. 3) 06003Ha4€HO TEXHHMYECKOE TPEOOBAHHE K TOYHOCTH
B3aMMHOTO PACIIOJIOKEHUS TOBEPXHOCTEH JeTalH.

[Ipenmonaraercs OKOHYATENbHYIO O0OpabOTKYy BEpXHEW TMJIOCKOCTH BBITIOJHUTH
YUCTOBBIM  (Ppe3epOBaHMEM Ha BEPTHKAIBHO - (pPe3epHOM CTaHKE COTJIACHO
OIIEPALIMOHHOMY 3CKH3Y, H300paXeHHOMY Ha pHc. 4.

TpeOyerTc s : UIOKUTH HAMMEHOBAHUE U COJEpPKAHUE TEXHUYECKOTO
TpeOOBaHMs; YCTAHOBUTH IO TEXHOJIOIMYECKHUM CIPABOYHHKAM TOYHOCTh B3aUMHOTO
pacmoIOXKEHHUS MOBEPXHOCTEN IETAIH B 3aBUCUMOCTHU OT TUIA 000PYIOBaHMUS; CACNIATh
3aKJII0YEHHE O BO3MOYKHOCTH BBIIIOJIHUTh YKa3aHHOE TpeOOBaHHUE.

Pemienne. 1. VYcnoBHbIM 3HAaKOM Ha pabodyeM uepTeke T[OKa3aH JOMYCK
HapaJieIb-HOCTH  BEPXHEH  IJIOCKOCTH ~ OTHOCHUTENBHO  HW)KHEH  IIOCKOCTH,

o6o3naueHHoi A. Tloj JOMyCKOM MapauiebHOCTH TIOHUMAKOT HauboJIbIIee



JIOITyCKAaeMO€ 3HAYCHUE OTKIJIOHEHUS OT NapajuleIbHOCTH. B Hamiem ciydae I0Imyck
paseH 0,2 mM Ha muiomaan 150 X 150 mm.
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2. B T1abmuumax TEXHOJOTMYECKMX CIPAaBOYHMKOB, HAXOJUM Ipe/iebHbIC
OTKJIOHEHUs1 Hamero ciyvas: oHu paBHbl 40... 100 mxm u 25..60 MxkM Ha mIHHE
300 mm, a 3HauuT Ha anuHe 150 MM onu OyayTt paBubl 12,5... 30 mxMm. M3 Bcex

ATUX JAHHBIX NPUHUMAEM [UIsl rapaHTUu HauOosbliee 3HaueHue — 100 Mkwm, T.e.
— 0,1 mm.

3.denaem 3akitoueHue — TpeOyemass TOYHOCTb B3aUMHOIO PACIOJIOXKEHUS
00pabOTaHHOM IIJIOCKOCTH OTHOCUTEIBHO 0a30BOM IUIOCKOCTH A Oyner
oOecneyeHa.

3agaua 2.1. Ha puc. 5 moka3anbl BapuaHThl 00paOOTKH TMOBEPXHOCTEH.

TpeoOyerTc g : pacmudpoBarh 0003HAUCHUE COJCPKAHUS JIOIYCKa;
pa3paboTaTh TEXHOJOTHUYECKHE  MEpPONPHATHS, OOECIEYMBAIONIAE  BBITIOJIHCHHE
3TOTO TPeOOBaHUSI.



IpakTiyeckoe 3ansirie Ne2

1. Tema pabotbI: «BbIOOp HCXOTHOM 3arOTOBKH, €€ KOHCTPYHPOBAHKE, ONPEIEIICHE HOPMbI
pacxojamaTepuaiau ce0eCTOMMOCTH U3TOTOBJICHHS 3aT0TOBOK.

2. Hesn padotsi: [ IproOpereHne MpakTHIecKrX HABBIKOB B BLIOOPE BU/IA K METOA TTOTYUeHUS
3ar0TOBKH JIJTs1 33/ITAHHOM JIETAN C TEXHUKO-SKOHOMUYECKAM 0OOCHOBAHHEM €€ BLIOODA;

3. MarepuasibHoe o0ecrieyeHme.

3.1 Paboumii ueprer (3CKH3) ICTAIH.
3.2. VicxonHble JaHHBIE IO MATEPUATY U T.IL.
3.3. Ceenenyisi 0 CepuitHOCTY IIPOM3BOICTRA.
3.4. HopMaTBHO-CIIpaBOYHAS JIMTEPATYPA.
3.5. YepTexHbIE PUHAICKHOCTH.
3.6. MUKpOKaIbKYJIATOPHI.

4. YkazaHusi Ha TOT TeOPeTHYeCKUI MaTepraJl, KOTOPbIH J0JKeH ObITH MPOPadoTaH npu
NMOATrO0TOBKE K MPAKTHYECKOMY 3aHATHIO Ne 2,

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

42. Meromdeckasi pa3paboTKa Il OpraHM3allii CaMOCTOSITENTBHON padoThl CTY/ICHTOB TI0
BBIOOPY METO/1a IOy YCHH S 3aTOTOBKH.

4.3. TOCT7505-85;TTOCT2590-80; TOCT 7062 - 79;TOCT 26645 - 85.

5. O011me ¥ TeopeTHYecKye IOJIOYKEHHUs] 10 TeMe NMPAKTHYECKOro 3aHsimust Ne 2

Bbi0Op BUa 3ar0TOBKM OMNPEENSIETCS] HA3HAYEHNEM W KOHCTPYKLMEH JETATH, MaTrepuasioM,
TEXHUYECKUMU TpeOOBaHMSIMU M pa3MepaMH, TUIIOM TIPOM3BOJICTBA, @ TAKOKE 3KOHOMUYHOCTHIO
U3JICIHS.

Bri0pats3aroroBKy - 3HAYUTh:

OnpenenuTs XUMIYECKUIA COCTAB X MEXaHMYECKHIE CBOMCTBA MaTEprasia ICTaly,

'Y cTaHOBUTH CIIOCOO IOy YeHHS 3arOTOBKH;

OnpenermTs 00I1YE MPHUITYCKKA Ha 00pabOTKY TIOBEPXHOCTEH JIeTay;

Paccuurars pa3mepbl 3aroTOBKM M YCTAaHOBUTb JIOITYCKU HA HETOYHOCTb M3TOTORJICHHST;
Paccunrars Maccy 3arotoBKu.

OrnpenermTs KodPOUIMEHT UCTIONB30BAHKS MATEpUATIA U CPABHUTD €10 C HOPMATUBHBIM;
. BbIMepTHTH 3CKI3 3arOTOBKH.

Hpn NPAaBIUIGHO BHIOPAHHOM CIIOCOOE TIOMYUYEHHS! 3arOTOBKM YMEHBIIACTCS TPYIOEMKOCTb
MEXaHUYECKOM OOpalbOTKH, COKpAIACTCS Pacxofl Marepuaia, SJIEKTPOSHEPTHH, BBICBOOOMKIACTCS
00Opy/IOBaHNE M TIPOM3BONICTBEHHBIE TUTOMIAM. [Ipy BBIOOpE 3aroTOBKM HEOOXOIMMO TPHUHMMATH
HarOOJIee PO PECCHBHBIC METOIBI TIOIYYEHHSL, He 3a0bIBast 00 SKOHOMIIECKOH 1IEJIeCO00Pa3HOCTYL

VYcranaBnuBas cnoco0 MOMy4YeHHUsl 3arOTOBKM HEOOXOIMMO NPUBECTH OOOCHOBAaHUE
CBOEr0 BbIOOpA, MPEUMYILECTBA BBIOPAHHOTO CIIOCO0A MOTYYEHHUs Mepe]] BO3MOKHBIMU Ha
OCHOBAHMH MPUHIIUIA MATIOOTXOAHON TEXHOJIOTHH.

N LR LN~



J1J1st onipeienieHus pa3MepoB 3ar0TOBKY Ha Bce 00pabaThiBaeMble OBEPXHOCTH JIETAIH
Ha3HAYaroTCs MPUITYCKHU.

[Ipurycky Ha3HAYAROTCS TIO HOPMATHUBHBIM JIAHHBIM:

I'OCT 2590-80 - nyis mpokara

I'OCT 7505-85- 1 nItaMIIOBaHHBIX 3arOTOBOK

['OCT 7062-79 - ny1s 3aroTOBOK, TIOTy4aeMbIX CBOOOTHON KOBKOM

['OCT 26645-85 - 1151 CTaNbHOTO ¥ YyTYHHOT'O JIUThS

6. Ilopsinok BHINOJIHEHHS PA0OTHI:

6.1 AHanm3upys UCXO/HBIC JAHHBIE, CIIEAYET 00paTUTh BHUMAHUE Ha MaTepHal ICTaId U
€ro TEXHOJIOTHYECKUE CBOMCTBA (JINTEIHbIE, 00padaThIBAEMOCTh TABJICHUEM U PE3aHHUEM U JIp.),
CBSI3aTh CBOMCTBA MaTepuaia ¢ TEXHUYECKUMHU TPEOOBAHUSAMU K JIETANIN 110 MPOYHOCTU H
TBEPIIOCTH, C POPMO¥A, rabapuTaMy U MacCOi IeTau (CI0KHOCTh (DOPMBI, HAJTMYNE OTBEPCTHH,
HAJIMYKE TMOBEPXHOCTEH, TPEOYIOIIMX MHOTOKPATHON 00paOOTKU M3-3a BHICOKOW TOYHOCTH
pasmepa 1 Majoil epoxXoBaTOCTH).

Cnemyer Takke ySICHUTH THIT IPOU3BOJICTBA, T. K. 3TOT (haKTOP CYIIECTBEHHO BIHSIET HA
BBIOOD BH/Ia UCXOIHOM 3arOTOBKH TIO CIIOCO0Y €€ M3roTOBJICH!S (TIOKOBKA IIITAMITOBAHHAS ITH
CBOOOJTHO KOBAHHAST; BUJI IIPOKATa U Jp. ).

6.2. BwiOupaercs aBa BO3MOXKHBIX BapHaHTa MUCXOIHBIX 3arOTOBOK Ha OCHOBAaHUU
MaTepuaia aeraim, e€ KoHpurypamuu, Tha npousBoicTea. JJaHHbINA BEIOOP HOHKEH ObITh
00CTOSITEIbBHO OOOCHOBAH; JIOJKHBI OBITh Takk e OOCTOSITENIbHO H3JI0KEHBI CIOCOOBI
M3rOTOBJICHUSI ATHX JIBYX 3aIOTOBOK U ITPUJIOKEHBI MTOSICHSFOIINE ICKU3BI.

6.3. OnpenienieHre pa3MepoB UCXOTHOM 3arOTOBKH C JIOITYCKaMH
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Pucynok 1 - Dcku3 noJ10ii HUJIHHAPUYECKOH 1eTaJIH.



JJ1st os10# uMHAPHYECKO! 1eTamd (pyc 1) HCroab3yoTcst pOPMYIIBL:

- st HapyxHO# oBepXHOCTH: do= da + 2T o6 di (1)
- JIns1 BHyTpeHHeln noBepXHOCTH: Do= Dy - 21 Tosupi (2)
- JIst onunakoBo 00padaTbiBaeMbIX TOPLOB JeTanu: Lo= L +21 logur 3)
- IIpu HeonmHakoBo 0OpadaTeiBaeMbIX Topuax: Lo = Ly + Iosw 12 + Togum 1 “4)

I' e pazmepsl ¢ nHAEKCOM «0» OTHOCSITCS] K HICXOTHOM 3ar'OTOBKE, 4 C MHIIEKCOM D -
K TOTOBOM JICTAJIN,

2106w - OOLLIMIA TPUITYCK HA TUAMETP W Ha 00€ CTOPOHBI.

I 61 - OOLITHMIA TPUITYCK HA MEXaHIUYECKYIO 00PaOOTKY.

Jloryckaemble OTKJIOHEHUS MapaMeTPOB MCXOJHOW 3arOTOBKM YCTAHABIMBAKOTCA I10
COOTBETCTBYIOIIUM CTaH/IapTaM.

6.4. KoHnctpynpoBaHue AByX BapuaHTOB 3arOTOBOK, BKJIIOUas pa3paboTKy TEXHUUECKUX
TpeOOBaHHIA POU3BOIUTCS TAKKE B COOTBETCTBUH C TEMH 5K€ CTaH/IAPTAMHU.

6.5. Ilo ka)xaOMy M3 IByX BapHaHTOB MCXOJHBIX 3arOTOBOK BHAYAJIE OIPEIEIISIFOTCS
00BEMBI, a 3aTeM Macchl 3aroToBoK. [ Ipy 3ToM ncnonb3yroTes crenyrorye GopMyJbl:

CDopMyn% g%tey?igg%lﬁﬂ LAUH/PUECKOH 0BEPXHOCTH: 5)

I'ne d, - Hapy»XHBIi1 TaMeTp 3ar0TOBKH, CM;
L, - JUIMHA 3arOTOBKY, T/CM>;

Macca 3aroToBku onpesiesisieTcs 1o (popmyie:

Mo= Vo*y, (K1), (6)
rine Vo - 00beM 3aroTOBKH, cM>

IMPUMEYAHME: VY nenbHas IWIOTHOCTS CTamu — y = 7,85 r/cm®

V nenbHas IIOTHOCTB YyTyHa — y = 7,4 r/cm?

6.6. Koo durmeHT ncnonp30BaHus MaTeprasia OnpeesisitoT o popmysie:

KI/I. M. m;(/mo (7)

['me m, - macca neranu, Kr;

M, - Macca 3ar0TOBKH, KT.

MNMPUMEYAHUE: ontumanbsHOE 3HaYeHHE KOA(dHUITMEHTA UCTIOIh30BaHUs MaTepraia
HaxoauTcs B npenenax 0,6... 0,8.

6.7. Onpenenenne CTOMMOCTH IITYYHOU HCXOTHOW 3arOTOBKH.

CTOMMOCTB UCXOJTHOM 3arOTOBKH M KOA(P(PUITUEHT UCTIONIL30BaHMS MaTeprasia sBIISIFOTCS
OJIHUM W3 TJIABHBIX MOKa3aTejell MPaBWIbHOCTU TEXHUKO-IKOHOMUYECKUX PEUICHUH,
HPUHSITHIX IPU MPOSKTUPOBAHUH TEXHOJIOTMUYECKOT'0 MPOLIECCa.

[Ipy BBIMOTHEHWW 3TOW YaCTH PadOTHl HMCHOJB3YIOTCS JaHHBIC U3 3aBOJICKUX
NPEUCKYPAHTOB, KOTOPBIC KAXKIbIi IOl OOHOBJISIFOTCS U PEKOMEHIYIOTCS JIJISl BHITIOJTHEHUS
KYypPCOBBIX paloT.

CTOMMOCTb UCXOJTHOM 3ar0TOBKH OMpeEIeIisieTcst 1o (hopMmyIie:
So = (Co*m,)/1000 - (m, - mz)*Cor/1000; pyo (8)
I'me C,-croumocts oHoM 3arotoBku Ha 3A0 YK BM3, py0.
Corx - CTOMMOCTB OJTHOM TOHHBI OTXOIOB, py0
m, - Macca 3aroTOBKH, KT.
my - Macca JIETaJId, KT.



6.8. IlomydeHnHsie pe3yabTaThl MO 2-yM BapuaHTaM 3arOoTOBOK CBOSTCS B TaOJIUILY
CpaBHUTEIIBHBIX MTOKa3aTesei (cM. Tad. 1)

Tabauuna 1 - CpaBHuTeIbHAA

Bu1 3aroToBKK |\ So, pyO

6.9. BbIBO/IbI ¥ IPEJTIOKEHMSI.

Heobxoaumo oLeHUTh pacy€Thl, BHIIIOJIHEHHbIE B JIaHHOM paboTe W caenarhb
HEO0OXOIMMBIE BBIBOJIbI O TOM, KaKOM 7K€ BAPUAHT U3 JIBYX SIBIISIETCS] HAMOOJIee SKOHOMUYHBIN C
TOYKHU 3PEHHUS IIPUHIUIIA MAJIOOTXOHON TEXHOJIOTUH, T. K. UMEHHO C 3THUX ITO3ULIUN IPEXKIE
BCEr0 BHIOMPAETCS] ONTUMaJIbHAsL 3arOTOBKA (AK€ €CJIM Mbl IPOUTPHIBAEM B CTOMMOCTHU
3arOTOBKH ).

Crenyer Takke U3JI0)KUTh CBOM COOOPaKEHUSI MO YJIYULICHUIO KauyecTBa MCXOIHOM
3arOTOBKM U yKa3aTh MEPCIEKTUBHBIE CIOCOOBI MOyuyeHHUs] 00Jiee COBEPIICHHBIX BUIOB
VCXOZIHOM 3arOTOBKH JUIS PACCMATPUBAEMOM CTANIN, KX JIOCTOMHCTBA M HEJOCTATKH.

7. Bonpochl U151 CAMOIIPOBEPKU

7.1. llepeuncnnre OCHOBHBIE BU/IbI 3arOTOBOK, IPUMEHSIEMBIE B MAILIMHOCTPOCHUH.

7.2. Kakue Bbl 3HaeTe CrioCOObI MOTYyYEHHS OTJIIMBOK U3 YEPHBIX U LIBETHBIX METALIOB.

7.3. Kak Ha3bIBa€TCS OCHOBHOM MOKA3aTelTh, XapAKTEPU3YIOINH SKOHOMUYHOCTb BEIOOPA
3arOTOBKH.

7.4. OcHOBHBIE TPEOOBAHUS K 3aTOTOBKAM.

7.5. Uto 3HaYUT MPaBUIILHO BBIOPATH 3arOTOBKY ?

8. JlomaiHee 3a1aHue:

8.1.3akoHunTh OhopMIICHHE OTYeTA IT0 JIabopaTopHOi padote Ne 1.
8.2.I1oAroTOBUTHCS K CIa4€ OTYETA.

8.3. I1oBTOpUTH TEOPETUYECKUN MaTEpUaIl, U3YYEHHBIN HA PEABUIYIIHAX YPOKAX.
8 4. KOMIUIEKT NEKIIHIA.

9. Cxema oT4era:

JIaGoparopnast pabota Ne 1
Tema paboTh:
Lens paboTh:
MarepuanbHoe oOecrieueHue:
Otuer no snaboparopHoii padore Nel (oopmisieTcs B COOTBETCTBUM C M. 6
METOJUYECKUX YKa3aHUI).
5. BriBog.

=



IIpakTnyeckoe3ansarue Ne3

1. Tema 3anstTUs: «OnpeneiuTh ONEPALMOHHBIC PUITYCKH Y ONEPALIMOHHBIE Pa3MEPbI C
JIOITYCKaMU PacUeTHO-aHATIMTUYECKUM  METOJIOM Ha 00pabOTKY OJTHOM IIOBEPXHOCTID.

2. Hetb 3aHsTHS: TOJTyYCHHUE TIPAKTUYECKUX HABBIKOB B pacyeTe OIepaIlMOHHBIX, OOIIHMX
NPUITYCKOB M OINEPALMOHHBIX Pa3MEPOB C JIOIYCKaMH PAaCUYETHO-AHAJIMTHYECKUM METOJIOM;
MOATOTOBKAa K KypCOBOMY IIPOECKTUPOBAHUIO.

3. MarepuaibHoe odecriedeHme:

3.1. PaGoumiiuepTex (3CKI3) ICTAH.

3.2. CBeneHusi 0 CepriHOCTH IPOM3BOJICTRA - [POM3BOJICTBO CEPUITHOE.
3.3. YepTexKHbIE MPUHAICKHOCTH.

34. MUKpOKaJIbKYISTOPBI

4. YkazaHusi HA TOT TeOPeTHYeCKHH MATepUal. KOTOPBIii JI0/KeH ObITh NMPOpadoTaH

CTY/ICHTAMU IPUNOATOTOBKE KIIPAKTHYECKOMY 3aHATHIO N2 S
4.1. B.B. {anmnesckuii « TexHomorvs MammHoCTpoeHus» M., Boicias mikona, 1984r.

42. AT Kocunosa, P.K. MemepsikoB «TouHocTs 0OpabOTKH, 3ar0TOBKUA U TIPUITYCKU B
MamrHOCTpoeHum»; CnpaBoynuk; M., Mami., 1976r.
43.TOCT7505-89;1'0OCT 26645 - 85.

5. O01ue 1 TeopeTHYecKre MOJIOKEeHMSI 110 TeMe MPAKTUYECKOr0 3aHsaTusi Ne 2

[Tpumycku Ha Mex. 0OpabOTKy - 3TO CIIOW MeTajlia, Cpe3aeMbIi WM IIaCTHYECKU
nehopMIpyeMBbIi B TIporiecce 00pabOTKM 3arOTOBKH TSI TIOTyICHHMS 33JaHHOM (DOPMBI, pa3MepOB 1
Ka4yeCTBAIOBEPXHOCTEM.

OrniepalOHHBIIA IPUITYCK - 3TO CIIOM METAIUIA, CPE3aeMBbIi MITH TIACTUYECKH IepOpMUPYEMbIA
IIPY BBIMIOJTHEHU U OTIPEIETICHHOTO TEXHOJIOTHYECKOT 0 IEpeX0/1a.

OOLLMiA IPUITYCK - 3TO CyMMapHast BEJTMYMHA OOLLHX IPHITYCKOB IO BCEMY TEXHOTIOTHMUECKOMY
MapuIpyTy 00paOOTKM 3aTaHHON TOBEPXHOCTH.

Pacyer npuItyckoB aHATMTAYECKM CIIOCOO0M TIPOM3BOIMTCS 110 MeTojvKe rpodeccopa B.M
Kogana. TIpu kaXA0M BBITOIMHSIEMOM TEXHOJOTMUYECKOM TIEPEXONIE MEXAHMYECKOW 00pabOTKU
HEOOXOMMO MPETYCMOTPETh MUHUMATBHBIN MPHITYCK, JOCTATOUHBIN /17151 JIMKBUALII MMEFOLLIMXCS
MOTPEIIHOCTEN BBITIOJIHSIEMOT0 IEPEX0,/1a, BIUSAIOIINX HATIPUITY CK.

Pacyer MUHMMATBHBIX PUITYCKOB B 3aBCUMOCTH OT Br/Ia 00PaOOTK POU3BOIMTCS IO
dbopmyram, mpuBeIeHHBIM B TabuIIE 1 :



Ta6ma 1. DopMyib pacueTanprItyCKOB B 3aBUCMOCTH OT BUIa 00pabOTKH.

Buno6pabotku

PacuetHas hopmyna

1. TocnenoarenbHast 00padoTKa
TIPOTHBOTIONIOKHBIX WITH OT/ICITEHO
PAaCTIONOKEHHBIX TOBEPXHOCTEH.

Zimin=Roi1t TigtpirtE;

2. [NapariensHas 00paboTKa
IPOTUBOIIOJIOKHBIX ITIOCKOCTEH.

2Zimin=2(Ri+Tisi+piatEj)

3.00paboTKa HAPY>KHBIX W BHY TPSHHHX
TIOBEPXHOCTEN BPALLICHUS.

4. O0raunBaHVsI IWTHHAPUYECKOM
TIOBEPXHOCTH 3arOTOBKH, YCTAHOBJICHHOW B
HIEHTpax; OECIIEHTPOBOE IUTH(hOBAHHE.

2Zinin= 2R+ Tt pi1)

5. Pa3BepThIBaHNE [ITABAOLLIEH PA3BEPTKOM,
MPOTATVBAHKE OTBEPCTUIA.

2Zimin=2(Ri+Ti)

6. Cyniep(hyHHIIL, TONTMpPOBAaHME M PACKaTKa

(oOkaTtka). 2Zimin=2R i1
[Imdoarre TIOCIIe TEPMOOOPAOOTKH:
A)npy HauMK Zimin=R ;i1 +pirtE;
2Zimin- 2(Raii+pirtEj)
B)puorcyrersun Zimin=Rz1tpia
2Zimin=2(Rz1+pia)
Bomix dhopmyrax:

Zinin - MUHUMATBHBIN TIPUITYCK HA TAHHOM TEXHOJIOMUYECKOM TEPEXO7IE.

R ;i-1 - BelMUMHA MUKPO HEPOBHOCTEM, TIOJTyYAEMbIX Ha IPEILIECTBYIOLIEM IIEPEXO/IE.
T; -1 - BermumHa (T1yOrHa) AeheKTHOT O CII0SI, IOy YEHHOT O Ha IPESIICCTBYFOITIEM IEPEXO7IC.
P i-1- BeymMUpHA TIPOCTPAHCTBEHHBIX OTKJIOHEHHIH, IO Ty YeHHAs! Ha MPEIIIICCTBYFOIIEM TIEPEXO7IC.

:Ei-HDFpGHHKXHByCHHﬂMmGIH&ﬂﬁHHDhYKﬁGKMKXTPKXX«HAHEpGXOHQ

Iocne onpenenenust 3HadeHnii R, T, p, €y, O (MpenebHbIX OTKIIOHEHMIA) U PACUETHBIX BETMYHH Znin
Ha TEXHOJIOTMYECKHE IEPEXO]IbL, PACYET MEKOTIEPALIMOHHBIX PA3MEPOB MPOM3BOIATCS B CIIETYFOLICH

IIOoCJIACA0BAaTCIIbHOCTH:




JIs1 Hapy>KHBIX IOBEPXHOCTEH BAJIOB s BHYTPEHHUX MTOBEPXHOCTEN
(oTBEpCTHIN)
1 2

1. 3amucarp U1 KOHEYHOTO MEpPEXo/ia B
rpady «PacueTHblii pazmepy HaUMEHBIIHI
NPEAEIIBHBIN pasMep JAETAIM IO YEPTEKY

1. 3anucarh 111 KOHEYHOI'O NIEPEX0/1a B
rpady «PacueTHbIi pazmepy> HauOOJIBILIHIA
NPEAEIIBHBIN pa3Mep JAETAIU [0 YEPTEKY

2. Jlnsa mepexopa, NpeIieCTBYIOIIETrO
KOHEYHOMY, OTIPEIENTHTh PACUETHBIN pasmMep
nprOaBIIEHUEM K HAIMEHBLLIEMY

2. Jlna mepexona, MpealIeCTBYIOLIETO
KOHEYHOMY, ONPEHCIUTh  PACUETHBIN
pa3Mep BbIMMTAHUEM 13 HAOOJIBIIIETO

pazMepy MO YePTEKY PacUETHOIO MPHUITyCKa NpENIENIbHOTO  pa3Mepa IO YEpPTeXY
Zmin PaCYETHOrO MPHITycKa Zmin
3. IocnenoBaresbHO OMpPEIEUTh PaCYCTHBIE 3. llocnemoBarenbHO  ONPENETUTH

pasMepsbl I KOKIOro MPEIIECTBYIOIIEIO
nepexo/ia NMpuOaBJIeHHEM K PACUCTHOMY
pa3Mepy CIEAYIOLIEro 3a HAM CMEKHOIO
repexoaapacueTHOrO IPHUITYCKa Zmin

pacueTHbIe pa3Mephl I KaKIOro
TIPEIIIECTBYFOITIETO MEPEX0/ia BEIMUTAHUCM
U3 PACUETHOrO pa3Mepa CIEAYIOLIEro 3a
HUM CMEXKHOTO TIepeXo/ia PaCueTHOTO

4. 3ammcaTh HaMMEHBUINE NPEACTbHBIE
pasMeppl O BCEM TEXHOJOIMYECKUM
nepexosiaM, OKpYIJISii HX YBEIMYCHUEM
pacueTHBIX  pa3MEpOB;  OKPYIJICHHUE
TMIPOU3BO/IUTH JIO0 TOTO YK€ 3HAKA JIECSTHIHON
JPOoOH, ¢ KAKUMH JIaH MPUITYCK (MpeAeTbHbIC

OTKHOHCHI/IH) Ha pasMCp 1 KaXIA0ro

4. 3anucatb HaWOOJBIIME TpEeTbHbIC
pa3Mepbl MO0 BCEM TEXHOJOTMYECKUM
niepexo/iaM, OKPYIJIsisi UX YMEHbILICHHEM
pacyeTHBIX  Pa3MEpOB;  OKPYIJICHUE
TIPOU3BOIUTH J0 TOTO HKE 3HAKA JECATHIHON
JPOOH, C KAKIM JIaH MPUITYCK (TpeeTbHbIC
OTKJIOHEHUSI) Ha pasMep sl KaKAoro

5. Omnpenenmuts HaUOOJBIIME TIPEICTTHHBIC
pa3Mepbl TPUOABICHHUEM JIOMyCKa K

OKPYITICHHOMY HAUMEHBIIIEMY TIPSACTEHOMY
pasMmepy

5. OnpenenuTh HAMMEHBIIME TPEACITbHbIC
pa3Mephl IyTeM BbIYUTAHUS JIOITYCKa U3

OKPYITICHHOIO HAMOOJIBILIETO MPEIEITHHOTO
pasmepa

6. 3anucath TpEACIIbHBIC 3HAUYCHUS
HPUITYCKOB Zmax KaK Pa3sHOCTh HAMOOJBIIINX
NpeETbHBIX Pa3MEpPOB U Zmin KaK PasHOCTb
HalMEHBIINX IMPEIESIbHBIX  Pa3MEpPOB

MMPCAMCCTBYIOMICTO W BBIIIOJHACMBIX
IICPpCX0J0B

6. 3anucaTh TpeneTbHbIE 3HAYEHUS
npunyckaB Zmax Kak pa3HOCTb
HaMOOJBIIMX MPEIETBLHBIX Pa3MEPOB U Zmin
KaK pa3HOCTb HAUMEHBIINX MPEIETIbHbIX

pa3MepoB BBITIOJTHSIEMOT O Ha
TIPEILIECTBYFOLIETO IIEPEXOJIOB

7.  Onpenenuts 00IIHe MPUITYCKU Zmax 1 Zmin, CyMMUPYSI IIPOMEKY TOUHBIE [TPUITYCKUA Ha 00pabOoTKYy.
8. IlpoBecTu MpoBEPKY MPABITHEHOCTH IMPOM3BEICHHBIX PACYETOB IO (PopMyJIam:

ZLivax- LZinin=S i1- Si
2Zimax -2 ZLimin=Szi1—S 5
Zomax- Zomin=Ss— Sy

27 omax-2Zomin=S—S1m




1 2
9. OnpenermiTs 00111 HOMAHATTEHBIN 9. Onpenenmuts O0LIHI HOMUHATBHBIN
TIPUITYCK 10 (hOpMyJIam TIPUITYCK 10 (hOpMyJIam:

Zovor= Zomint H;= HZI Z0H0M= Z()min+ B3 - BZI

27 owov=2Zpmint HIL‘ = HI[H 2 Zovor=2Zomint BI[3_BIlZ|

6. Ilops10K BEINOTHEHNA PA0OTHL

6.1. I IpoaHam3upoBaTh UICXOTHBIE TAHHBIE TS PACUETA TIPUITYCKOB.

6.2. BBIIOMHUTE pacyueT MPUITYCKOB, 3armoiHsst 12 rpad) pacyeTHOM TaOIUIIbI, TPOBOIS
TIOJPOOHBIE TOSICHEHMS KK OoM Tpad) (B COOTBETCTBUM C TIPOBOIMMBIM [TPUMEPOM).

6.3. I IpoBecTH IPOBEPKY BHINOIHEHHOTO pacyera.

6.4. ChopMyIpoBaTH BEIBOI BEITOJTHEHHOM PaOOTHL.

7. Borpoch1 1151 CAMOINPOBEPKH

7.1. JlaiiTe onpeiesieHye MpHITycka Ha MeX. 00paboTKYy.

7.2. Kaxwnie Bunpl ipriyckoB Ber3HaeTe?

7.3. KakoBo RIMsIHHE TIPUITYCKa HAa SKOHOMHYIHOCTH ITpo1iecca 00paboTKu?

7.4. ®aKTOphl, BIMSIOLIME HA BEJIMUMHY TIPUITYCKa?

7.5. Kakuie MeTo b1 OnpeierieHUs IPUITYCKOB BbI 3HaeTe? CYIITHOCTh 3THX METOIOB.

8. lomammnee 3aganue:

8.1. 3axoHunTH O(hOPMITEHHE OTUETATIO MPAKTUYECKOMY 3aHATHIO N 5

8.2. TIoroToBUTHCS K CIa4€ OTYETA IO IPAKTHYECKOMY 3aHATHION® 5

83. TloBTOpHTH TEOPETUUECKWI Marepyasl, U3yYeHHbIM NPH TIOITOTOBKE K IMPAKTUYECKOMY
3aHATHIO.

9. Cxema oryera

[IpaxTiueckoe3ansitre No 2

Temazansust:

MarepuansHoe ooecrieyeHue:

Bemonxaenrie paGoThL.

[ Iprmep BBIMONHEHHS pacyeT MPUITYCKOB, PACYETHO-AHATHTUYECKAM METOZIOM Ha 00pabOTKY
Hapy KHOU UIMHIPUIECKON TOBEPXHOCTH (TIp.3. Ne2)



[IpakTrueckoe 3anstue Ned

1. Tema 3aHATHS: « AHATU3 TEXHOJOTUYECKOTO Mpoliecca 00padOTKHU I€TaIn.

2. Henb 3anatusa: O3HaKOMUTHCS C MTOPSIKOM O(DOPMIIEHUSI TEXHOJIOTUIECKOTO

mporiecca, OTIeIbHON onepalii MEXaHHIeCKON 00pabOTKH JIeTalIH.

3. MarepualibHOE 00ecIeYeHHE.

3.1. PaGouwuii ueprex 06padaTbIBaeMOM J1eTalH.
3.2. UepTex 3aroTOBKH.
3.3. O0OBbeM BbIITyCKa AECTANU B TOJ (TUIl TPOU3BOACTBA).

3.4. MapuipyTHbIN TEXHOJIOTHYECKHUH MPOIIECC MEXaHUYECKON 00pabOTKH JeTau,
BoInoJiHeHHBIM ECT/I.

3.5. UepTeKHble TPUHAUIEKHOCTH: JIMHENKA YTOJIBHUK, HUPKYJIb U IPYTHE.

4.Vka3aHWd HA TOT TEOPETUUECKUN MATEPUAIL, KOTOPBIN JTOJHKEH OBITH IIPOPA0OTaAH

IIPpH IIOJATOTOBKC K CIa4YC 3a4CTa.

JI1 Hanunesckuii B.B. « TexHOnOrMs MalIMHOCTPOEHUS,
M: Beicmag mikona, 1984r. C.28,29. C.82...87.

JI2 Meron. yka3zanusa «KypcoBoe npoektupoBanue no MJIK.01.01 4.2,
PUIOKEHUS.

JI3 Cranpaptel ECT/ u ECTIIIL.

5. TTopsamoK BBITOJIHEHUS PAOOTHI

5.1. PaccmoTpeTh MCXOAHBIE JaHHbIE, HAWMEHOBaHUE JE€TAId, MaTepuall,
rabapuTHbIE pa3Mepbl, MACCy, TEXHUYECKHUE YCIIOBUSI €€ M3TOTOBIICHHS, 00bEM
BBIIIYCKA B TOJ, BUJ M MacCy 3aroTOBKH. YCTAaHOBHUTH KJIACC JETalu IO
TEXHOJIOTUYECKOW kiaccuukanuu. JlaTh 3aKIOUYEHHE O TEXHOJOTHYHOCTH
JeTau.

52. Ilo ycTaHOBIEHHOMY THITY MPOU3BOJICTBA, B KOTOPOM 00pabaThiBaeTCs AeTallb
noAcuuTath kKodhduiumeHt wucnonszoBanuss marepuana (Ky) 3aroroBku. Kak
pe3yabTaT MpPOAECIaHHONW pabOThl HEOOXOJIMMO ONPENEIUTh COOTBETCTBHE BHUAA
NPUHATOM 3arOTOBKHM THUILYy IPOU3BOJCTBA, BCIIOMHUB IPH 3TOM, B KaKOM THIIE
MIPOU3BOJICTBA KAKUE BUJIbI 3aTOTOBKU PUMEHSFOTCS.

53. PaccmoTpeTh MapuIpyTHBIM TEXHOJOTMYECKUH TMPOIECC MEXAHUYECKOU
00pabOTKH IETAIH U 3aMOTHUTH KOMIUIEKT TEXHOJIOTUYECKON TOKYMEHTAIIUH.



5.3.1. OnpeaenuTh BUJ AaHAIM3UPYEMOTO TEXHOJIOTHUYECKOTO Ipolrecca (HyxKHOe
MOAYEPKHYTh B TAOJIHIIE OTUETA).

5.3.2.  Paccmorperh (GOpMBI  TEXHOJOTHYECKOHW JOKYMEHTAIlMW, YyKa3aTh
HAaMMEHOBaHUE JIOKYMEHTOB, Homepa ¢GOpM U CTaHJAApPThl, MO KOTOPBIM
BBITIOJTHEHBI JIOKYMEHTHI.

5.3.3. Onpenenuth CTPYKTYPy TEXHOJIOTMYECKOTO MPOoLecca. Y CTAHOBUTH CKOJIBKO
BCET0 ONepanuii BXOJUT B TeX. MPOIECC U KaKuX, OMNPENEIUTh CKOJIbKO
MEXaHUYECKUX, T.€. CTAaHOYHBIX OINEpalHii, CJIECApHBIX, TEPMUUYECKUX,
KOHTPOJIbHBIX, TPOMBIBOYHBIX U MTPOUHUX.

5.3.4. Onpenenuth 4YepHOBBIE W YHCTOBBIE YCTAaHOBOYHBIC 0a3bl. BHHUMaTENbHO
paccMOTpeB BCE CTAHOYHBIC OMeEparuu, HEOOXOAUMO OIpEeIuTh KaKue
MOBEPXHOCTH B 00pabaThiBaeMOM JETaau SIBJISIOTCS YEPHOBOW 0a30il M Kakue —
YHCTOBOM.

5.3.5. OmnpenenuTh CTPYKTYypy omnepanu (KOJUYEeCTBO YCTAaHOBOK, MO3UIIUH,
MEePEX0I0B).

6. Bormpoch! AJ1s1 caMOIPOBEPKH.

Kaxkue kiaccel neraneit mo TeXHOJOTHYECKOHN Kilaccu(pUKaIluy Bbl 3HaeTe?

B uem 3akirouaeTcsi aHan3 TEXHOJOTUYHOCTH KOHCTPYKIUHU AeTau?

HazoBuTe u oxapakrepu3yiTe TUIIbI MAIIMHOCTPOUTEIbHBIX TPOU3BOJICTB?

JaliTe onpenesieHus: NPOU3BOJCTBEHHBIM MpoLeccam?

Yto Ha3bIBaETCA ONepanuen, 0CTAHOBOM, IEPEXOAOM, XOJOM, TO3UIAECH?

[IpuBeauTe npuMeEpHI.

JaiiTe noHsTre 6a3MpOBaHUIO 3arOTOBKH.

Yro Takoe 6aza?

HazoBuTte ocHOBHBIE MTpaBuiia BEIOOPA YEPHOBBIX U YUCTOBBIX 0a3.

Kakue BBl 3HaeTe BHUIBI TEXHOJOTHYECKUX IMPOILECCOB  (COTIACHO

knaccudukaiuu mo 'OCT 3.1109-73 u PJI MY 75-76)?

10.Kakue Bbl 3HaeTe TEXHOJOTUYECKHUE JOKYMEHTblI M JJII YEro OHHU
npeHa3HavYarTCs?

11. OxapakTepusyiTe MIPUHLMIIBI TOCTPOCHUS TEXHOJIOTMUECKUX ITPOLIECCOB.

N =

O XA

7. Cxema oTueTa.

3anonHuTh hopMy oTuUeTa 1Mo 3Tanam pazzaena 6 «I[lopsimok BeimonHEeHUs pabOTHD).



1. Tema 3aHATHUS: « AHAIN3 TEXHOJIOTUUECKOTO Imponecca 06pa6OTKI/I ACTAIIND).

2. Llenp 3aHsTHS: O3HaKOMHTHCS C IMOpAIKOM O(i)OpMJ'IeHI/IH TCXHOJIOTHYCCKOT'O

npoiiecca, OTIeIbHON onepaluyu MEXaHU4eCKON 00pabOTKH JIeTalu.

3. MatepuaibHOE U IOKYMEHTaIbHOE 00ecTeueHue.
(cormacHo paszena 3 1aHHON MHCTPYKIIMH).

OTtuer no npakTuueckomy 3aHaTHio Ned4 opopmisieTcss B COOTBETCTBHH C 1.6
JAHHBIX METOANYECKUX YKa3aHUU.

a)BBIBOI[BI, CACJIaHHBIC U3 aHaJIn3a JCTalu

HaumenoBanue | Matepuan | Knacc neranu mo | Macca | O0bem ["abaputHbie
JeTau CTaHIAPT | TEXHOJIOTMYECKOH | IeTaNH, | BBIITYCKa | pa3Mepsl
Kimaccuukanuu | Kr JeTaJIeH B | I€TATU, MM
roJ, T
Bup 3aroroBku | Macca Koaddurment Tun npousBojictBa | COOTBETCTBHE
3arOTOBKH | UCIIOJIb30BAHUS BUJIA
matepuana K. MPUHSATOM
3aroTOBKHU
TUITY
MIPOU3BOCTBA

3aKIIFOYEHUE O
TEXHOJIOTUYHOCTH JIETATIN

0) BBIBOJIbI, CACIAHHBIC M3 aHAIM3a TEXHOJOTHYECKOrO MPOIEcca MEXaHUYECKOM
00pabOTKH.




Buj TexHoJIornueckoro
npouecca o 'OCTy
14.302-73

- 1O KOJWUYECTBY W3JCINA, OXBaThIBAEMbBIX TEX.
MPOLIECCOM: €IMHUYHBIN WU TUITOBOM

- I10 Ha3HAYCHHIO: pa6oq1/1171 NI HCpCHGKTPIBHBIfI

- 10 JOKYMEHTAllMM COJAEp)KAaHWs: MAapLIPYTHBIH,
ONEPAaLMOHHBIN UM MAPLIPYTHO-OIIEPALIMOHHBIN

@OpMBI TEXHOJIOTUYECKOU
JOKYMEHTAIUH,
HCIIOJIb3YEMBIE B
aHAJIM3UPYEMOM IIpolLecce

Tutynsneiii uct no 'OCT
Mapuipytasie kaptsl 1o 'OCT
Onepanmonnas kapra no 'OCT

KonnuectBo omepaumii B | B TOM YHCIIC
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IIpakTnyeckoe 3ansaTHe Ne6

HHCTPYKIIHUA
II0 TEXHUKE 0€30IACHOCTH

1K MNPaKTUYICCKOMY 3aHATHUIO Neb AOIIYCKAIOTCA JIMa, TPOMCAINE NHCTPYKTAXK 11O TCXHUKE

0€301acHOCTH TPH MIPOBEICHUN PAOOTHL.
2. Ilpu BBINOTHEHUN MPAKTUUECKON pabOoThI

HEOBXOJIHUMO:

2.1 He npuxkacatbcs K 3J€KTPUUYECKUM MPOBOAAM, KAaOEISIM U 3JIEKTPOIPUOOpaM.
2.2. Ocreperatbcsi pa3IMYHBIX BUIOB CTPYKEK, a TAKKE BbLIIETA HHCTPYMEHTA.
2.3. bbITh BHUMATEIBHBIM, HE OTBJIEKATHCS IOCTOPOHHUMU Pa3rOBOPAaMU U HE OTBIIEKATh JPYTHUX.



1.Tema 3aHATHS: «HpOBeI[eHI/Ie XpOHOMETpaxka B y‘le6HO—HpOI/ISBOILCTBCHHLIX MaCTCPCKUX
KOJIIC1oKa»

2. llenn 3aHITHS:

2.1.03HaKOMUTBCS C METOJUKOM POBEJEHUS XPOHOMETpaXka B y4eOHO-ITPOU3BOICTBEHHBIX
MacTEepPCKUX KOJUIE/DKA U € TIOPSIIKOM 0(OpMIIEHUS] XPOHOMETPAXKHOM KapThl.

3. MatepuanbHOe U IOKYMEHTaJIbHOE 00ecreyeHne
3.1. OnepanmoHHbIN TEXHOJIOTHYECKUH MPOILIECC HOPMHUPYEMOM OTepariyi.

3.2. biiaHK1 XpOHOMETPa>KHO-HOPMHUPOBOUYHOM KAPTHI.
3.3. CexyHIOMETp WM Yachl C CEKYHIHON CTPEIKOM.
3.4. MUKpOKaNbKyJIATOP.

3.5. UeprexHble NPUHAAIEHKHOCTH.

4. Vxa3zaHus Ha TOT TEOPETHUYECCKUN MaTepuas, KOTOPBIM OJDKEH OBITh MPOpadOTaH MpHu
MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO Ne6

/ 1/--CunantbeBa H.A. “TexHndyeckoe HOPMUPOBAHHUE TPY1a B MAILIMHOCTPOCHUI

5. O6H_II/IG N TCOPETUYCCKHUE MOJOKEHHUS MO TEME NPAKTHYICCKOI'O 3aHATHUA Ne6

3arparel paboyero BpeMEHU HCIIOJHUTENICH M BPEMEHM HCIIOJIb30BaHHs 000pyIOBaHHUS
U3yYaloT C LEJNbI0 COBEPIICHCTBOBAHMS OpPraHU3allMM TpyJa M MPOM3BOJCTBA U yCTAHOBICHHS
HOPM TPyZa U HOPMaTHBOB BPEMEHHU.

B 3aBucumocTM OT Ha3HAauYeHMs, KOJMYECTBA HAOMIONAEMbIX OOBEKTOB U
T depeHIraty U3y4aeMbIX 3aTpaT BpeMEHU PUMEHSIOTCS CIeAYIOIIre Bkl HAOII0AeHUI:

- ororpadus paboyero BpeMeHu;

- (hoTorpadus BpeMeHU UCTI0JIb30BaHUsI 000y IOBaHHUS;
- ¢otorpadust IPOU3BOJACTBEHHOTO MPOIIECCa;

- XpOHOMETPAXK;

- (hoToxpoHomeTpax.

XpOHOMETpaXk- 3TO BHJ HAOMIOAEHUS, TpPH KOTOPOM H3Y4arOTCd HUKIHYECKU
TIOBTOPSIIOLIMECS AJIEMEHTHI ONEPAaTHBHON pPaOOTHI, OTAEIBHBIC SJIEMEHTHI TMOATOTOBUTEIHHO-
3aKIIFOYUTEIHHBIX ONEPANNH WK pabOTHI 10 00CTYKUBAHHUIO pab0oUYero MecTa.

XpOoHOMETpaXX TMPOBOAUTCS C LENbIO IMONYyYEHHs] NAHHBIX JIi YCTAaHOBJICHUS HOPM
BPEMEHHU U HOPMATUBOB IO TPYJIy C YYETOM COBEPILECHCTBOBAHHS TEXHOJIOTHYECKOTO Mpolecca
U OpraHu3alMy TpyJAa Ha pabodyeM MecTe; M3yYeHHUs M BHEAPEHHs IMEpelOBBIX IMPUEMOB H
METOZOB TpPyJAa: NMPOBEPKH ACWCTBYIOIIMX HOPM; BBISBICHUS NPUYHH HEBBIIOJIHEHUS HOPM
OTIENEHBIMU paOb0YNMHU.

ITpu xpoHOMeETpaxe, KaKk MpaBWIIO, U3Y4YaeTCsl JUINTEIBHOCTh JIEMEHTOB ONEPaTUBHOIO
BPEMEHU, B OCOOCHHOCTH pYYHOrO, a TaKK€ OTIENbHBIX 3JIEMEHTOB MOATOTOBUTEILHO-
3aKJIFOYMTEIBHOTO BPEMEHHU U BpEMEHH 00CTyKMBaHUs pabouero Mecrta, JaHHbIE 3aMUChIBAIOTCS
B XPOHOMETPAXHYIO KapTy.

HaGmtogarens B mepwoa MOATOTOBKM K XPOHOMETPAxy JOJDKEH Ha MecTe H3Y4YHTh
TEXHOJIOTUYECKUH MPOIecC BBHINOIHEHUS HOPMHUPYEMOH oOIepaluu, MpOoaHaJH3UpoBaTh €ro H
pPacwICHUTh OTEPAIMI0O Ha COCTABIISIONINE €€ AJIeMEHTHI. V3ydeHuIo W aHajau3y MOABEpPraercs
TaKXe PeKUM paboThl 000pyIOBaHHS, KAYECTBO HHCTPYMEHTa U 00pabaThiBAEMOr0 MaTepHualia,
COOTBETCTBUE UX TEXHUUYECKUM TpeOOBaHUAM. M3yuaercs Takke opraHuzanus padouero Mecra.



Bce BbIsiBIeHHBIE TPH 3TOM HENOCTaTKH JOJDKHBI OBITH PACCMOTPEHBI COBMECTHO C
aAMHUHHCTpaIe nexa (y4eOHO-NIPOM3BOJCTBEHHBIX MACTEPCKUX) W YCTpPaHEHBI A0 Haudajia
HaOmoneHun. HemocTaTku, BBISBICHHBIE B CaMOM TEX.NPOIECCE, T.. B IMOCIEI0BATEIbHOCTH
BBITIOJIHEHHSI JIEMEHTOB OIEPALINHU, PACCMATPUBAIOTCS COBMECTHO C TEXHOJIOTOM Iiexa (y4eOHo-
IIPOU3BOJICTBEHHBIX MACTEPCKUX).

[Tpu BBIOOpE UCTIOMHUTENS HAAO YYUTHIBATH HE TOJBKO MPOICHT BHITIOJHEHHUS UM HOPM,
HO ¥ ero KBajdudukanuio (paspsi J0JKEH COOTBETCTBOBATh pa3psly HOPMHUPYEMO paboThI).

N3ydyenne u omnpeneneHue UIMTEIbHOCTH OTHENbHBIX 3JEMEHTOB OIEpPallUd MOKHO
BBITOJIHATH IByMSI OCHOBHBIMH CITIOCOOAMU: HEMPEPHIBHBIM U BHIOOPOYHBIM.

HenpepbIBHBIM XpOHOMETPa)KEM HA3bIBAIOT TaKOl crnoco0 MpoBeaeHUs HaOII0/IeHus,

IPY KOTOPOM JUTHTEIBHOCTD JIEMEHTOB OIEPALlMH 3aMepsIeTCsl HEMPEPHIBHO OT Havaja 10 KOHIa
oTieparuu.

B sTOoM cnyyae mpu momomu XpoHOMeTpaka (UKCUPYETCsS BPEMs JIMIIb OKOHYAHUS
BBITTOJIHEHHS KaXJIOTO 3JIEMEHTa oreparuu. HenpepbIBHBI XpPOHOMETpPaXX MPUMEHSETCS IMPH
W3YYCHHUH OTIepAIUii, TJI€ DJIEMEHTHI JUTUTEILHOCTHIO He MeHee 10 cek.

BEIGOPOYHBIM XPOHOMETPaXKEM HA3BIBAIOT TaKOW crmoco0 HaOMIOAeHUs, MPH KOTOPOM

MIPOBOJISITCS 3aMEPBI OTIICIBHBIX JICMCHTOB OIEpAIMH. BEITIOTHSIIOT €0 ¢ IENBI0 ONPe/IeIICHUS
WIH YTOYHEHUS TPOJODKHTEIFHOCTH JJIEMEHTOB JIUTEIBHOCTRIO MeHee 10 cek., a Takke IpH
HEO0OXOAMMOCTH 3aMEHBI 3a0paKOBaHHBIX B IIPoIlecce 00padOTKU XPOHOMETPAKHBIX PSIOB.

JlomycTMasi TOYHOCTb  OTHENBHBIX 3aMEpPOB IMPH XPOHOMETpPake 3aBUCUT OT
JUIUTEIILHOCTH U3y4aeMbIX SJIEMEHTOB OINEpaluy: MpU UIMTEIHHOCTH MX He MeHee 10 cek.
W3mepenus mpou3BoasTcs ¢ TOYHOCTHIO 10 0,1 cek., mpu 6ombiieii amurenbHocTH — 10 0,2 cek.

[Ipn npoBencHWHM XPOHOMETpaka HAOMIOMATENb JIOJDKEH JellaTh OTMETKH 00
OTKJIOHEHHUSIX OT YCTAHOBJIEHHBIX IapaMeTpoB (PEeKUMOB) paboOThl 000pYyIOBaHMS, O
HEJOCTaTKaX B OpPraHW3alud TPyAa W BOOOIIE O BCEX CIIydasx, KOrja Ha HOPMAaTbHOE TCUCHHE
TPYZOBOI'O MIpoIecca OKa3bIBAIM BIUSHHUE ClIy4yallHble MPUYMHBI, U OTMEYaTh T€ 3aMEpbl, MPHU
MIPOBEICHUHN KOTOPBIX OBLIN JOIMYIIECHBI OITMOKH HAOIIOaTEeIIeM.

OO0paboTka pe3ynbTaTOB U3MEPEHHN HAYMHACTCS C OMPENETICHUS MPOIOIKUTEIbHOCTH
BBITIOJTHEHHSI OTJEJBHBIX 2JIEMEHTOB OIEpaly. 3aTeM HAJ0 HUCKIIOYUThH JePEKTHBIE 3aMepbl
OTMETKH O 1e(DEeKTHOCTH KOTOPHIX CENIAaHbI PU HAOTIOCHHH.

[Tocne wuckmoueHUs ACPEKTHBIX 3aMEPOB COCTABJISIOTCS XPOHOMETPAKHBIC —PSIJIbI
JUTHTEITFHOCTH BBITIOTHEHUS KXKIOT0 3JIEMEHTa ornepanud. [laiee mpoBOIUTCS OIIEHKA KadecTBa
pe3ynbTaToB HaOmOneHWH. B KadecTBe TOKaszaTens OLEHKA XPOHOpSZAa HCIHOIb3YeTCs
dakTraeckuii K03OUIMEHT YCTOMYMBOCTH, KOTOPBIN ompeenseTcs mo gopMmyie:

Tmax

Ky =

Tmin

rae Tmax-mMakcuMalibHas POJAOKUTEIBHOCTE 3JIEMEHTa, MoJlydaeMasi Ipy 3aMepax, MHH;
Tmin- TO )Xe, MUHMMAaJIbHAsI, MUH.

@akTryecknii KOXQPUIUEHT YCTOHYMBOCTH XPOHOPSAA OIPEACISICTCS TOJNBKO TIO0
3IIEMEHTaM C TIOCTOSTHHBIM 00beMOM paboT, T.K. KoJeOaHHs psijia MpHU MEepEeMEHHOM 00beMe He
XapaKTepu3yeT KauecTBa HAOIIOICHHUS.

Ywuciio 3aMepoB TMpU MEPEMEHHOM oOBbeMe palboT ompenesnsercs He 1Mo (GakTHUeCKOMY, a o
HOPMAaTUBHOMY KO3((HUIIMEHTY yCTOHUNBOCTH psifia, OTpeneIsieMoMy 1o Tadmuie 1.



Ecmun  daktuueckmii kodpPUIIMEHT yCTOMYMBOCTH XpOHOpPsIA MEHBIIE HIM paBeH
HOPMAaTUBHOMY, TO PSIJI CIUTACTCS YCTOWYMBBIM, a HAOIIOIeHUE KaYeCTBEHHBIM.

Ecnmun  Qaxrndecknit k03(p(GUIMEHT YCTOMYMBOCTH MPEBHIIIAET HOPMATHBHBIH, TO
XpOHOPAJ TPU3HACTCI HEYCTOMYMBBIM. B 3TOM ciiyyae NpOBOAATCS JOMOJHHUTEIbHbIC
HaOJII0/IeHUS B3aMEH NPU3HAHHBIX JePEKTHBIMH M IPYTUX, UCKIIFOUYCHHBIX IPU 00paboTKe.

JanbHeitmas 00paboTka pe3ysbTaTOB HAOJIOJACHHUI COCTOWT B OINPENEICHUU CpeaHEH
MPOIOJDKUTEIHHOCTH BHITTIOJIHEHHS K&KIOTO SJIEMEHTA OTIEPaIiH.

Tabmuma 1
3HayeHne HOPMAaTUBHBIX KO3(PPHUIIMEHTOB YCTOHYMBOCTH XPOHOMETPAKHOTO psifa

Tun npou3BoaCTBa U HopmaTuBHbiii K03 PULHEHT yCTOHYMBOCTH

MPOIOTAKUTETHHOCTh H3y4aeMOro XPOHOMETPAKHOTO psiia

3JeMeHTa PadoThl, CeK IIpu pn Ilpu Ilpu
MALIMHHOH | MalIMHHO- HA0JII0JeHUH pyuHoii
paborte py4Hoii 3a padoToi padote

padore 000pya0BaHust

MaccoBoe

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

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

Kpynnocepuiinoe

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

Cabiiie 10 1,1 1,3 1,5 1,7

CepuiiHoe

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

Cabiuie 10 1,1 1,6 1,6 2,3

MenkocepuiiHoe

1 eIUHUIHOE 1,2 2,0 2,5 3,0

[Ipumeuanue: TepMUH «ITPOU3BOACTBOY» B IAHHOM CIIy4ae OTHOCUTCS HE K MPEANPUSITHIO
WIM LIeXY B 1I€JIOM, a K Olepalluyu, Ha KOTOPYIO yCTaHaBIMBAETCS HOpMA.

3areM aHANMM3UPYIOTCS TOJIYYEHHBIE JaHHBIE C IIENIbI0 MPOBEPKU PALMOHAIBHOCTH
MI0CJICIOBATEIBHOCTH AJIEMEHTOB OIEPAIlMHU, YCTAHOBJICHHOW Tiepes HaOmoaeHusMu. [Ipu sTom
H3BICKUBAIOTCA BO3MOKHOCTU COKpPAIICHUA 3aTpaT BPCMCHU MYTCM YCTPAHCHUA OTACIIBLHBIX, HEC
BBI3bIBACMBIX H€06XOI[I/IMOCTBIO 9JICMCHTOB OIICpalliv, 3aMCHBI HCKOTOPBLIX MNPHEMOB 60.]'[66
panuoOHaJIbHBIMU U MCHEC YTOMUTCIIbHBIMU JJIA pa60qer0, a TaKKXC BO3MOXHOCTL IECPCKPBITHUA
MaITMHHBIM BPEMEHEM OTJICIbHBIX AJIEMEHTOB PYYHOM PaOOTHI.

Ha ocHoBanuu aHanm3a ycTaHaBIMBaIOT HanbOosee 3PGEeKTUBHBIN MPOIECC BHITIOIHECHUS
orepanuu. I[lociae 3TOro ompenensroT OIepaTHBHOE BPEMs TPHU BBITOJTHEHUHW OIEPAIMU HITH
UCXOJIHbIC JaHHBIC JJIs pa3paOOTKM HOPMATHBOB HAa PydYHbIE W MAIIMHHO-PYYHBIC PaOOTHI.
OmnepaTvBHOE BpeMs OMNPEAENSAIOT MyTeM CYMMHUPOBAHUS TMPOJOJDKUTEIBHOCTH BBHIMOTHEHHUS
BCCX 3JICMCHTOB, COCTABJIAIOIINX OIICPATUBHOC BPCMI.

6. ITopsIOK BEITOJTHEHHUS Da6OTH




6.1. BeiOparh MecTO HaONIOJACHHS, MU3YyYUTh TEXHOJOTHYECKUN TMPOILECC BBHIIOIHCHUS
HOPMHPYEMOW OTepalvy, IPOaHaIU3UPOBATh €r0 U PACUJICHUTH ONEPALMU Ha COCTABIISIOIINE €€
JJIEMEHTBHI.

6.2. OnpenenuTs TPOI0KUTEILHOCTD BBIMOTHEHUS OT/IETBHBIX AJIEMEHTOB OIEpaIiu.

6.3. Hckmounth nedekTHbIE AaHHBIC 3aMEPbl, OTMETKH O JAe(HEKTHOCTH KOTOPBIX
C/IeTIaHbI TP HAOIIOICHUH.

6.4. CocTaBUTh XPOHOMETPAKHBIC PSIIBI JUTUTEITLHOCTH BBITOJHEHHS KAXKIOTO 3JIECMECHTA
oTieparuu.

6.5. 3amoMHUTh XPOHOMETPAKHO-HOPMUPOBOUHYIO KapTy U OMPENEIUTh ONEepaTHBHOE
BpeMsl.

6.6. Onpenenuth pakTuyeckuii KO3PPHUIUEHT yCTOMYUBOCTH, TEM CaMbIM OLECHHUTH
KaueCTBO Pe3yJIbTaTOB HAOIIOICHUN.

O06paboTka XpoHOpsAIa JOKEH COAEPIKATh:

1. OmnpeneneHre CyMMapHOI BEJIMYUHBI BCEX 3aMEPOB B XPOHOPSIE.
2. Omnpenenenue cpeHEN BETUUUHBI 3JIEMEHTA PaOOTHI.
3. Ompenenenne kKo3pPuULKEHTa yCTOMUYUBOCTH XpPOHOPsIIA 110 (popmyiie:

Tmakc

TMuH

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

4. CpaBHEHHE TOJIYYCHHOTO KO3 (HUIMEHTa YCTOWYMBOCTH XPOHOPSIA C HOPMATHBHBIM,

B3SITBHIM TI0 COOTBETCTBYIOIIUM TaOIUIAM.

Ecmu  ¢aktnuecknid Kod(QGUIMEHT yCTOMYMBOCTH XPOHOpPSIAa MEHBIIE WIH pPaBeH
HOPMAaTUBHOMY 3HAYEHUIO, TO P CYUTAETCS YCTOUUHUBBIM.
B Tex cnyvasx, korma dgaktuyeckuii Ko3OUIMEHT YCTOWYUBOCTH MPEBBINIAECT YCTAHOBICHHOE
HOPMATHUBHOE 3HAUEHHUE, pa3peIIaeTcss UCKIIYaTh U3 psAla OJHO WM 00a KpaWHUX 3HAUCHUS —
MUHUMAIbHOE W MaKCHUMallbHOe. 3aTeM Ompeaensercs HOBOE 3HaueHue KoddguimeHTa
YCTOMYHUBOCTU U TPOBOJUTCS €r0 CPAaBHEHHE C HOPMATUBHBIM.

Eciu kodd¢uiMeHT yCTOMYMBOCTH TIOCII€ YKA3aHHOTO BBIIIE WCKIIOYECHUS KpalHUX
3HAQUYCHHUI MPEBBIIIACT HOPMATHUBHOE 3HAYCHHUE, TO XPOHOPS MPU3HAETCS HEYCTOMYMBBHIM. B
ATOM CITydae MPOBOJIATCS JOTIOJHUTEIbHBIC HAOIIOIEHNS B3aMEH UCKIIIOUECHHBIX MPU 00paboTKe.

5. ompeneneHWe HOPMAJIbHOH TPOMOIDKUTEIBHOCTH DJJIEMEHTa pPabOThI IyTeM
ACJICHHA CYMMbI OCTAaBIINXCS 3aMCPOB HAa UX KOJIMYCCTBO.
HopmatuBHbie K03 dUITMEHTHI YCTOHYMBOCTH psifia TPUBEACHBI B Ta0mIIe 1.

6. Bompocsl 11 caMonpoBEPKH
7.1. Bunpr Habm01eHUIA, TPOBOIUMBIE JIJIST U3YUYEHUS 3aTpaT BPEMEHHU.
7.2. Uto Ha3bIBaeTCS XpOHOMETpakeM?

7.3. kakue paboThl MPOBOJSATCS MEPE] XPOHOMETPAKEM?

7.4. HenpepbIBHBIN M BBIOOPOYHBIN XPOHOMETPAXK.

7.5. Yo noikeH fenaTh HabI0AaTeNb IPY MPOBEICHUH XPOHOMETpaXka?
7.6. kak 00pabaThIBAIOTCS PE3yNbTAThl HAOIIOIEHUN?

7.7. Kak OLIEHWBAETCS KAYECTBO PE3yJIbTATOB HAOIOICHU?



8. JlomalHee 3agaHue.

8.1. 3akoHUNTH O(OpPMIIEHHE OTYETA TIO TPAKTUIECKOMY 3aHSATHIO Neb.

8.2. [loaroroBUTHCS K c1aye OTYETA MO JAHHOMY IIPAKTHUECKOMY 3aHSTHIO.

8.3. [IpopaboTaTh U MOBTOPUTH TEMY:

«MccnenoBanue 3aTpat pabouero BpeMeHH HaOI0JaTeIeM».

9.Cnucok peKoMeHayeMol JInTepaTypbl
1. CunantheBa H.A. «TexHnueckoe HOpMUPOBAHHE TPY1a B MAIIMHOCTPOSHUM»

2. CycuH ILIL u np. «OCcHOBBI HOPMUPOBAHMS TPYAa pabOUYMX B MAIIMHOCTPOEHUM», 1974r.

Cxema oTuera

1.

Tema 3agaTus

2. llens 3anaTus

2. MaTCpI/IaHLHOC U JOKYMCHTAJIbHOC oOecrieueHue.
3. Oruer mno mnpakThyeckoMy 3aHiATHIO Ne6 (oopmisieTcss B COOTBETCTBUU  C
1.6.METOINYECKUX YKA3aHUM).
4. BrIBOIBI
5. (IIpumeuaHue: maHHBIE [0 BAPUAHTY MPHUBEICHBI B TAOIUIIE 2).
Tabmuua 2
Ne | HamMmeHoBaHMe IMopsiakoBble HOMepa HAOJIIOAeHUIT Tun
Bap | omepauuii u 1 | 2 | 3 ‘ 4 ‘ 5 ‘ 6 | 7 ‘ 8 ‘ 9 ‘ 10 IPOU3BOACTBA
JIEMEHTOB 3aMepbl, MMH
onepauuii
Toxapnas 1
1 YcTaHOBUTH n| 12 |14 | 1,1 1,0 | 1,6 |25 |12 1,6 |14 | 1,2 | cepuitHbiid
3aKpCIUTh ACTAIb
2 Brotrounts 0,05 | 0,04 | 0,06 | 0,05 | 0,07 | 0,06 | 0,04 | 0,09 | 0,05 | 0,06 | -//-
BpAIllCHHE
NITHHACIS
3 IMoasectu pesern 0,12 (0,1 |0,14 0,12 |04 |0,14]0,06|0,15]| 0,16 | 0,14 | -//-
4 Bxrounts momagy | 0,06 | 0,05 | 0,07 | 0,04 | 0,08 | 0,05 | 0,11 | 0,05 | 0,06 | 0,05 | -/-
5 [porounTs 24 122 |23 [22 |23 |24 |22 (20 |22 |23 |-/
MTOBEPXHOCTh
6 OrtBectH 0,08 | 0,09 | 0,07 | 0,2 | 0,08 | 0,07 | 0,1 | 0,09 0,07 | 0,08 | -//-
HHCTPYMEHT
7 [oBepHyTH 0,1 |0,08]0,09]0,07]|008]01 |02 |0,06]0,07]|0,09]|-//-
pestenepKaTelb
8 W3menutsh 0,09 (0,1 |0,07]0,11]0,08 0,1 |0,09]|0,3 |0,06]|0,09]|-//-
BCJIMYUHY MMOJAa4YN
9 Wamenuts  umcio | 0,06 | 0,05 | 0,09 | 0,07 | 0,15 | 0,08 | 0,09 | 0,07 | 0,06 | 0,08 | -//-
000poTOB
10 | [portounts meiixky | 0,36 | 0,4 | 0,41 | 0,38 | 0,41 |09 |04 |038|037]|04 |-/
11 IloBepHyTh 0,08 | 0,07 | 0,05 | 0,15 | 0,1 0,09 | 0,07 | 0,08 | 0,06 | 0,07 | -//-
pesLeaepKaTelib
12 | Cuars packy 0,12 0,11 ] 0,15 (0,1 |o0,04[0,12[0,15] 0,14 031 0,12 [ -//-
13 Otkpernuth u cHATh | 0,9 | 0,7 1,1 08 |09 |19 |08 1,0 | 1,1 0,9 | -/-
JIeTalb




ToxapHas 2

14 YcTaHoBuTh u|s54 (48 |56 |58 |60 |36 |64 11,5 7,4 | 6,6 | Menkoce-

3aKpEIUTH JETalb pUHHBIN
15 [IpoTounts 3,8 3,5 3,7 5,1 36 | 3.8 37 |35 36 |37 |-/-
MOBEPXHOCTh

16 [Monpesats Topen 1,4 1,6 1,0 1,3 1,5 1,4 | 2,2 1,3 1,4 1,5 | -//-

17 | Pactounts 2,7 129 |28 (26 (27 |35 (26 |28 |27 |28 |-/
OTBEpCTHE

18 | Cmenuts 0,8 {06 |09 |07 |08 |09 |19 (0,7 |09 |08 |-//-
WHCTPYMEHT

19 | IIpoTounth 0,6 [048]05 |056]0,54]049]|0,51|055]|04 |O0,52]-//-
KaHaBKY

20 | IloBepHyTh 19 (21 |24 | 1,8 |20 |64 |25 (21 |26 |24 |-/

CYIIIOPT Ha yTOI

21 [IpoTounTts KOHYC 44 |46 |43 |48 |45 (47 |44 |53 |47 |46 |-/-

22 | IloBepHyTh 09 | 1,1 |08 (1,0 |1,2 |27 |1,1 |12 |14 | L1l |-//-
CYHIoOpT

23 | Caarse dacky 03 [025]028(04 |029]035]|042|0,6 |036]|04 |-/

24 | Cuars dacky 0,21 {0,25]03 |0,24]0,23]0,22|0,18 | 0,14 | 0,24 | 0,26 | -//-

25 Otkpernuts ¥ caate | 2,1 | 2,0 [ 1,8 [26 |29 |33 |61 |27 |31 |40 |-/
JeTajb

IIpakTuueckoe 3ansaTue Ne§

Tewma 3anstus: «HopmupoBanue Kpyrionui@oBalbHON Onepanum.

Hensb 3ansatus: «[Ippobperenne mpakTHYECKHX HABBIKOB B PacueTe PeKUMOB
pe3aHus ¥ B HOPMUPOBAHUH KPYTIOUUIH()OBATHHON ONIEPALIAN.

ConepxaHue 3aHATHSL:
3ajava. Ha kpyrionuingoBaJbHOM CTaHKE MO, MIPOU3BOJIUTCS
nuidoBaHue MerlKku Baia quamerpom D3 = MM " JutnHOU L =
MM.

OOpabaTeiBacMBbIil MaTEpHUa

XapaxTep U IIepOX0BaTOCTh 00pabOTKH
Merton nundoBanus

Crioco0 yCTaHOBKH U 3aKpEIJICHUS 3arOTOBKU: B LIEHTPAX.

Macca 3aroToBgKu ms3 - KT.



Uucno neraneit B naptuu [1n = 100 wryk.
N3meputenbHbIil HHCTPYMEHT; CKOOa phluakHas ( HICXOJHbIC JaHHBIC CM. B

TaOJIuIIe TaHHBIX -. ).

TpeOyetcsi: 1) BeibpaTs nundoBanbHbIi KPyT

2)Ha3HauuTh peXKUMbI pe3aHus
3)Onpenenuts OCHOBHOE TEXHOJIOrn4eckoe Bpems To, MuH.
4)OnpenenuTh MWTYYHO-KATBKYJIALUOHHOE BpeMs TI-K, MUH.



TaGnuia JaHHBIX IS TPAKTUYECKOTO 3aHATHS Ne7

Marepnan | Xapagrep Pasmep ~ Macca meronm | Mogen |
3arOTOBKH  0OpabOTKH U JeTan [3arOTOBKM HUIM(OBAaHHA | b
LIEPOXOBATOCTb | MM | T3.KT.
B L
3axaneHHas 60 13501 8.5 3151
crajb ; ; -
Ra 0,63 < ! 5 Ha npoxoa |
yIIIepoucTast STHCTOBA 3:_’ 140 L I,: POKOA | 3151
: 90 270 4 3712
75 1500 176 | 3151
He?’ciliieHHaﬂ Ra 0,32 100 380 23,8 Ceexomom ™33]
YUCTOBAs ; —— = Kpyra B OJH
BBICOKO- ;""“"86 | 3‘00 - Wl?.,l p(}:]TOpOHy y 3r12
YIIEPOAMCTAs 50 | 283 4.8 3riz
| 43 | 100 1,6 | 3151 |
| +
Ral,25 {20! 1i{z20! 112 Be3 Boxozia | 312
Hezakanennas e S B byl
YUCTOBAs o . KpyraB o0e
CTalb L 65 | 200 5a ariz
; : : CTOPOHBI
XpOMHCTas 85 | 200 9,3 3151
1011561 11,5 3151
120 1 250 225 3151
Ral 1251260 | 252 | T2
3akajgeHHas 'JHCTOBA 14518007 T Ha npoxon T2
crajb : . . Mo
KeeRas 150 | 600 | 83,5 312
40 ;140 1.6 3151
Crams T 45 [ 135] 1,9 | Bemonxpyra | 3131
XpOM(;I;I;[IKeJIC- Ral 50 95 1.8 B OJIHY 312
_ 9WCcTOBa W CTOpPOH e
He3aKaJeHHas | 83 185 3,6 poHy 3riz
135 6061 67,5 | Besmeixoma | 3151 |
Hez?[l;iieHHag | Ka2,5 95 4{}{} i 22,6 KkpyraBobe 3757 |
BBICOKO- HeRIioBast 1051300 208 | PR T3P
yriepomucTas 115]200] 16,7 | 3151
1207100 9.2 "1 | 3ri2
C 130§ 240 25,2 3151
TaJlb
3aKaJeHHas Ba oo 1251110 108 ari2
yepHOBas = it HaBpGRoR Fmr
YTIIEPOANCTAS ' 135 ] 500 56 : ' 3151
75 | 420 148 TRE)
45 1600 23 3151




IIpakTuueckoe 3ansaTneNel(

Tema 3ausaTusa: HopmupoBaHue npoTsSKHOM OINEpalliH

Heab 3anaTus: [IpuoOpereHue NMpakTUYECKUX YMEHUU U HABHIKOB B
HOPMUPOBAHUH ITPOTSKHOMN ONEPALUH.

Conep:xxanue 3aHATHA :

3agaua.

Ha ropu3oHTanbHO-IIPOTSKHOKU CTAHKE MOJAENH ... TPOTATUBAIOT

WIMHAPUYIECKOE OTBepcTHe quameTpoM [ MM, mepoxoBarocThio Ra,
JUTAHOM /2 MM.

OnHOBpPEMEHHO MPOTATUBAETCA O/IHA 3arOTOBKA.

[TpoTskka M3roTOBIIEHA U3 MaTepHana......

JlTnHa 10 IepBOro pexyIiero 3yoa /2 Mmm

[ar pexxymumx 3y0beB t MM

OO1as ;uyHa NpoTsHKKU L Mm
Cxema pe3aHus.... ,..... ; CIIOCOO YCTAHOBKH JIETAJIN: HA OTMIOPHOH IJTUTE C
KpeTUIeHUEeM TPHKIMHBIMU TUTAHKAMH.
KonmuecTBO 3yOheB B CEKIIMU ZC JUIsl POTPECCUBHBIX CXEM PE3aHus).
TpeOyercs:

) Ha3HAUUTH PEKUM PE3AHUS;

2) onpeaenuTh OCHOBHOE TEXHOJIOTMYECKOE BPEMS;

3) OIIPENIENNTD IITYYHO-KAIBKYJISIIMOHHOE BPEMSI Ha OIIEPALUIO.
JlaHHbI€ K 3a7a4€ NpUBEICHBI B TaOHLE 1.



Marepaa 'J'BepiéocrE ] l;n:»‘;:p :'1";;('{"_-—HEE(';lh;':'rpy1\'1umm—é DTCMEHTEL i Matzon- | Cxessa pesa- | Monens .
Nil SarQTOBKH | 3arovossy LEFRBECMATD HPOT KK ait [po- thst crEnKa |
Ha | orBepeTi A ;
o i ts I s H
i i A i o] i
g Cras2o G 155 1 38 1 33HS ] A5 EALB B Pig | npomnue | PASHD |
I i DEPEMEHHOTD i
2 Cepuit v 190 4%0 1285 3 13 1 2 Pis SAHHY TAS2G
3 Crran, 40X 210 43 4307 | 58 380 : 7R | 10 2 : [HodiLH
4 Cram 12XH3 | 2313 JF JHZL N0 L 008 P 780§ 320 | I8 1 2 | P8 | pessues | 7AS20
i Cepstl uyryn 17¢ 7 GOHE | 100 005 650 | 3200 16 | .., | xXBr upodumeia [ 7AS20
6 | Crans 30X 3.2 | 35H7 | 44 : Bl rpodmanEn ?ip]{)
E i UEPUMEHHOTD
[ Z | Crann38XA | 200 | 41 [40H7 | 52 U':i?'"l 9 2 i Fig _pesaper 1 TAS20
1 § TICHeMEHHGTD :
8 | Ceputit uyryn 220 Rap |Sshrs 65 | Hag Laso lo28s | 12 2 P18 penang TAS2D
3 Craulb 45 L9y 1.9, |28HE [ 40 | 002 ¢ 510 | 263 | 8 L X ; npodusnas | 74510
{ TEPEMERIOTD
1101 Cranp20XHA 232 8.3 TOH7 | 125 Pis P3RS TANZ0

Tadauua JaHHBIX JJIA NPAKTHYECKOro 3anaTus Nell

3agaua

No Macca Huamerp Hmsa KBanurer
Marepuan numdyemoro | nudyemMoro Mopeny
Bapu 3aroTOBKH, TOYHOCTH U
3aroTOBKU OTBEPCTHUS OTBEPCTHS CTaHKa
-aHTa Mg, KT Do MM L at IEpPOXOBATOCTh
1 5,6 60 50 36250
2 3akaneHHas 4,7 35 60 H6 3A252
3 cTaib 45 11,2 75 35 Ra 0,63 3A252
4 13,5 90 70 36250
5 1,4 45 45 3A252
6 Hezakanennas 8,3 120 200 H7 36250
7 ctaib 45 7,4 65 185 Ra 0,63 3A252
8 10,4 85 75 3A252
9 4,3 110 200 3A252
10 3akajieHHas 16,3 120 120 H7 36250
11 ctanb 35 24 125 140 Ra 0,32 35250

18,3

145

100

3A252




13 13.3 150 85 3A252
14 7.6 40 140 35250
|5 | JaxancHHas 9.8 50 75 Hé 35250
16 CTAIE 25 12,2 70 100 Ral,25 3A252
17 11,8 95 100 3A252
18 2.3 30 60 3A252
19 He3akanennas 3.8 35 65 H6 36250
20 cram 20 4.9 40 70 Ra 0,32 35250
21 5.8 45 90 3A252
22 143 130 200 35250
23 Hesakanennas 23 135 200 H6 3A252
24 craip 30 16,9 140 150 Ra 1,25 3A252
25 28 145 150 35250
26 8.9 142 200 35250
27 13,7 132 300 3A252
78 | SaKancHHas 15.6 112 100 H7 35250
29 crais 40 19,4 102 250 Ra 0,63 3A252
30 12,8 92 350 35250

MeToanyeckue YKa3aHus

JJISI IPOBEIeHUS MPaAKTH4YeCKoro 3ansiTus Nell

[Tpouecc mmudoBaHUsS BeAeTcs 3a JBa Iepexofa: YEepHOBOE U YHCTOBOE
nuiidoBanue.

A. UepHoBoe mundoBanue

1. Hcxons U3 3a1aHHBIX YCIOBUHM BBIOMPAIOT XapaKTEPUCTUKY IIITU(POBAIBHOTO
Kpyra no kapte 1. JluameTp M mmpuHy HIIM(OBAJIBLHOIO Kpyra yCTaHaBIMBAKOT 10
kapre 2 u I'OCT 2424-67.

2. VYcraHaBIuBalOT NpuUIycK h yepH. Ha nuMdoBaHue Mo Kaprte 3.

3. BpIOUparOT CKOPOCTh BpAIlICHUS 3arOTOBKH Vsoxp U YHUCIO OOOPOTOB N,
3arOTOBKH, pPYKOBOJICTBYSICh ITPU 3TOM KapToil 4, U MacCIOPTHBIMU JTAHHBIMU CTaHKa,
OPUHSAB OJDKalIliue MEHbIIME OOOpOTHL. 3aTeM MOJCYMTHIBAIOT JACHCTBUTEIbHYIO
CKOPOCTb BpallleHUs 3ar0OTOBKH 1O (hopmyJie:

Vsoxp =1 * Do * n,/ 1000, M/Mun (1)




4. YcraHaBIMBAIOT NEPHUO] CTOUKOCTH NUIM(POBAIBHOTO KpyTa Mo KapTe 5.
5. Onpenenstor NpoaA0IbHYIO Nojavy Sy o hopmylie:

Snp = SI[ * Bk (2)
rae Sy — IpoJoIIbHas 01a4a B J0JISX IIKMPUHLI KPyra
Sy =05...08

Bk — mipuna nndoBanbHOTO Kpyra B MM.

IIpumeyanue:
bonbivne 3HaueHns nmojgayu S, MPUMEHSTH IpH 00pabOTKe JAeTajieH, Il KOTOPHIX
HE JIOITyCKAaeTCs BBICOKAs TEMIIEPATypa MOBEPXHOCTHOTO CJIOS.

6. IloacumThIBalOT TMONEpPEUHYI0 NoAadyy Stax B MM Ha JBOMHOW XOJ

nuidoBanbHON 6a0KU
Stax = 0,0025...0,02mm/1BX

7. 3aKIIOUYUTENBHBIM TANIOM SIBJISIETCS TOJCYET OCHOBHOT'O TEXHOJIOTUYECKOTO
BpeMeHU 10 hopmyIe:
2L* h,
To=" """*K (3)
Ng*Syp*Stgx

[Tpu i oBaHuy Ha MPOXO:

L=/-(1-2%*m)*Bc Mmm (4)
[Tpu mmmdoBanuu B ynop

L=/—(1-m)* B (5)

rjae [ — niuHa nondyeMon moBepXHOCTH

m; — nepeder kpyra 3a npeessl num@yeMon ToBEpXHOCTH, paBHbIi 0,3-0,5

K — KO3(DQUIMEHT, YYWUTHIBAIOIIUNA JOMOJHUTEIBHOE YHUCIO HPOXOJ0B HA
BBIX2)XMBaHUE NUTH(YEMOIl TOBEPXHOCTH.

[Tpu yeprorom nuudoanuu K =1,2...1,4.

hyepn — IPUITYCK HA TUAMETP HA YEPHOBOE HUTH(POBAHUE

Stex — monepeyHas nojgava nUIM$oBaIbHOTO Kpyra B MM Ha IBOMHOM X0/ cTona

N; — YUCJIO 00OPOTOB 3arOTOBKH B MUHYTY

Sup — IpOJI0IBbHAS 0JJaua B MM Ha OJIMH 00OpOT JEeTalu.

b. UncrToBoe nmuindoBanue
1. BeiOuparoT xapakTepuCTHKy Kpyra 1o kapre 1. /luamerp m uImpuHy Kpyra

no kapte 2 u I'OCT 2420-67.
2. YcTaHaBIWBAIOT NPUITYCK h uncT Ha mmudoBaHUE IO KapTe 3.



3. BpIOuparoT CKOpOCTh BpaICHUS Vsoop M YHCIO OOOPOTOB Ns; JETalH,
PYKOBOJICTBYSICh TIPH 3TOM KapTOoW 4 M TacCHOPTHBIMHM JIaHHBIMH CTaHKa,
NpUHSAB  OMMKalIKe MEHBIIHE O0OpOTHL. 3aTeM  IMOJICUYUTHIBAIOT
JEeHCTBUTEIBLHYIO CKOPOCTh BpaIllCeHHs 3arO0TOBKH 110 (hopMyie:

Vsoxp =@ * Do * n;/ 1000, M/MuH (6)

4. YcraHaBIMBAIOT NEPHUO] CTOUKOCTH NUIM(POBAIBHOTO KpyTa Mo KapTe 5.
5. OmnpenenstoT NpoJoJIbHYIO oYy Spp 10 GopMyIIe:

Sup=Sg*Bx  MM/00 (7)
rae S; — npoAoJibHAs M0Jlaya B JOJISIX IIUPUHBI Kpyra
Bk — mmpuna nuindoBaibHOro Kpyra
Sn =(0,5-0,9) — mpu mepoxoBaTocTy moBepxHocTu Ra =2,5-1,0 Mxm.
Sn =(0,25-0,5) — mpu mepoxoBaToctu moBepxHocTu Ra = 0,63-0,32 MkxM.

6. BwiOupaem monepeyHyro mogady Stox B MM Ha JBOWHOH XOf
nudoBaIbHON 0a0KH
Staex = 0,0015...0,01Mmm/1BX

7. To— OCHOBHOE TEXHOJOTMYECKOE BpeMs OnpeAesisieM o GpopmyJie:

2L*h
T,=—2"
n3*Snp*Stgx

*K  MuH (8)
L = [ mpu nepeberax kpyra 0,5%*B

PacueTr HOpMBI BpeMeHH
1) Onpenenenne BCIOMOraTeIbHOTO BpeMEHH T, MHH.

Ts = Ty + Tin + TB usm, MUH (9)

Trac TBy — BCIIOMOT'aTCIIBbHOC BpeMH Ha YCTaHOBKy U CHATHUEC OC€TaJIu, MHUH.
[4.3,¢.32...33]

TBH — BCIIOMOT'aTCJIbHOC BpEM:I, CBA3aHHOC C O6pa6OTKOﬁ IMOBEPXHOCTHU, MHUH.
[4.3,¢.132...133]

TB mm — BCIIOMOT'aTCJIBHOC BpeMSI Ha KOHTpOJ'IBHBIC I/I3MepeHI/IH, MMHUH.
[4.3, c.188]

2) OnpeneneHue WTyYHOro BpeMeH! Tur , MUH



T =(T+T *K)*(l+a+B),MI/IH (10)
T 0 B tB E

rae To— OCHOBHOE TEXHOJIOTMYECKOE BPEMSI, MHH.
Tg — BCIIOMOTaTeIbHOE BPEMSI, MUH.
Ktz — monpaBounsiif ko3¢ dunreHT Ha BcmomoratenbHoe Bpems. K = 1.
a - % OT omepaTUBHOTO BPEMEHHU Ha 00CITyKUBaHHE PabOUero
[4.3,c.131]
B - % OT ONEepaTUBHOIO BPEMEHHU Ha OTABIX U JIMYHbIE HAIOOHOCTH
ucnosautens. B =4% [4.3, ¢.203]

3) Omnpenenenuie MOArOTOBUTEIBHO-3aKIIOYUTENBHOTO BpeMeHH Ti.;, MUH.
(4.3, c.131]

Thus=Tus1 + Tus2 + Tus 3, MHH. (1 1)

rae Tus1 — BpeMs Ha HaJlaJIKy CTaHKa, MHCTPYMEHTA U MPUCIIOCOOICHUH, MUH.
Tus2 — BpeMs Ha JOTIOJIHUTEIbHBIC IPUEMbI, MUH.
Tus 3 — BpeMs Ha MOJYYEHHE MHCTPYMEHTA U MPUCTOCOOJEHUN 0 Havajla U
clavy HUX IMOCJe OKOHYaHUs1 00pabOTKHU, MUH.

4) OmnpeneneHue WTYYHO-KAIbKYJIALUOHHOTO BpeMEHU Tk, MUH
T

TH.I.K. = TLLIT + — » MHH (12)
Np

/i€ Ny — YUCJIO0 JieTael B mapTuu (1Mo 3agaanuio ny = 100 mT.)

BuyTpeHHee mingoBanue Kapra 1

Br16op numidosansHOTO Kpyra

OopadaTbiBaemblii
Metoa mindpoBaHus XapakTepucTUKa Kpyra
MaTepuai
C nposionpHOM Mo1auei Cranp He3akaJlcHHas 40-1614A, C1-C2K5

Crasnp 3akajieHHas ¢
C npoaosibHOM nogavei BBICOKHM OTITYCKOM 16-4024A, CM1-CIKS5
HRC, = 35-40




C nposionpHOM o1auei

Crainp 3aKajicHHasd

HRG, > 50

16-4025A, JIO CM1-
CM2K35

C nposioapHOM No1auei

Yyryn

54C40, M3-CM1KS5

[Ipumeyanue: npu MUIM(OBAHUM 10 LIEPOXOBATOCTU 0OPaOOTAaHHOM MOBEPXHOCTH
Ra = 0,32 npumensTs Kpyru 3epHUcTOCThIO 16. [lpn mummdoBaHun MOBEpXHOCTH
1o Ra = 1,25 npumensaTs kpyru 3epHUCTOCTBIO 25-40.

[lpu  mmudoBanuu

3aKaJICHHBIX

CTaJIeH, AMEIOIIUX IMOHMKEHHY IO

TEIJIONPOBOJAHOCTh, IPUMEHSTh NITU(OBATBHBIE KPYTH MOHWKEHHON TBEPIOCTH.

BuyrpenHee niingoBanmue

Kapra 2

Br16op nuametpa mmudoBanbsaoro kpyra Dk = WD3 M.
Koaddumment ¥ BbiOMpaercs B 3aBUCUMOCTH OT JUaMeTpa LITU(yEeMOro OTBEPCTUS

Do n3 Tabaumel:

JnameTp numgyemMoro OTBEpCTHS

3navyenue kodpdunuenrta ¥

Do MM
35 0,95
70 0,9
100 0,85-0,8
150 0,8

Mupuna numdoBanbHOr0o Kpyra Bx BbIOMpaeTcss B 3aBUCHMOCTH OT JJIUHB]
numdyemoro oTBepcTHs L mo ciemyromieii Tabiumiie:

JlnvHa nuigyeMoro OTBEpCTUs Mupuna nuudoBanbHOTO Kpyra
L mm. 10
30 20-25
35 22-28
40 25-30
45 30-35
50 32-40
60 40-50
70 50-60
75 w BbIIIIE 60
BHyTpeHHee nuingoBanue Kapra 3

[Tpunycku Ha mmudoBanue

1. He3akanennble netanu

Juamertp Jmna numdoBanus L mm




nudyemMoro Ho 25 50 100 150 200
OTBEPCTUS [Tpunyck Ha nuametp h MM
Do mMm
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. 3akaJIeHHbIE AeTaJIN
Hunamerp Jnuna numdoBanus L mm
nuidyemoro o 25 50 100 150 200
OTBEPCTUSA [Tpunyck Ha nuamerp 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

[TonydeHHBIH 110 TAOJIHUIIE OOIIUI IPHUITYCK PacIIpeaeISICTCS:

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

Buyrpennee miingoBanmue Kapra 4

CKopoCTh BpalleHusi U 4ucio 00O0pPOTOB JeTalel B MUHYTY MPU YEPHOBOM
1M oBaHUU C IPOJOJIBHON MO1aYeH sl BCEX METAIIIIOB




Do Mmm 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 BpalieHust ¥ 9UCciI0 000pOTOB JeTaieil B MUHYTY MPU YHUCTOBOM
M OBaHUU C MIPOJIOJIBHOM Moauei.

1. He3zakaneHHas cTanb U 4yr'yH

D, mm 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. 3akajeHHas CTajb

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

[Ipumeyanue:

Bonpime ckopocTH BpaleHus AeTaId TPUMEHSITh:

a) mpu oOpaboTKe JeTanei, Il KOTOPhIX HE JIOMYCKAETCsl BbICOKAsl TEMIleparypa
Ha MOBEPXHOCTH BCJICJICTBHE OMACHOCTH OOPa30BaHMsI MOBEPXHOCTHBIX MPUKOTOB
U TPCIIUH;

0) mpu 006pabOTKE TBEPIBIMU KPYTaAMHU.



Buyrpennee ningosanue Kapra 5

Cpennue nepuoibl CTOMKOCTH NUTH(POBATBHBIX KPYTOB

Huamerp KBanmuTeT TouHOCTH
g yemMoro H6 H7 HS8 YepHoBoe
OTBEPCTHUS nuidoBanue
Do MM [Tepuon croiikoct T MuH.
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

JlaHHbIC TIEPUOIBI CTOMKOCTH pacCYUTaHbI i mpuirycka h = 0,5 MM Ha guamerp.
[Ipu OosbIIMX 3HAYEHUAX TMPUIyCKa TaOJMYHbIE 3HAYEHUS CTOMKOCTH
yMeHnbarores Ha 20-30%.

IHacnopTHbIE JaHHBIE BHYTPUILIN(OBAJIBLHBIX CTAHKOB.

1. BuyrpunuingoBajabHblii cTaHOK M01.3b25(0

Haubonwsmuii quamerp numdyemoro otsepetus — 200 M.

MorHocTs aBurarens nuiddosaisHoro mmuHAeas: Nv = 5 kBT; 1= 0,9.
[Ipenensl uncen 060poTOB 00pabaThIBaEMOM 3arOTOBKH B MUH Nns: 80-800 MuH.
[Ipenensl ckopocTed MTPOJOJIBHOTO TMepeMenieHus: NuUMdoBanbHON  0a0Ku
(perynmupyrotcst 6eccrynienyato) B M/mMuH: Vsmp = 0,3-10 M/MuH.

[Tonepeunsie nogaun nUIM(GOBATIBLHOTO KPyTa B MM/JIB.XO/:

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

[Tpenenst uncen 000pOTOB NUTH(POBATTLHOTO KPyTra B MUHYTY h 00/MUH:
4500-15000.



2. BayrpuningoBajbHbIH CTAHOK MOA.3A252

Haubonwsmuii quamerp numdyemoro orsepetust — 200 M.

MormnHocTs aBuraress nuiudgoBanbHoro mmuHAes: Ny = 4,5 kBt; n = 0,9.
[Ipenensl uncen 060poTOB 00pabaThIBAEMOM 3arOTOBKH B MUH Ns: 140-600 MuH.
[Ipeaensr ckopocTedl MPOJOJBHOIO TMepeMenieHus: uMdoBanbHON  0a0Ku
(perynupyroTcs 6eccrynenyaTo) B M/MuH: Vsmp = 0,3-10 M/mMuH.

[Tonepeunsie nmogaun NUIMQPOBAIHHOTO Kpyra B MM/JIB.XOI:

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.

[Tpenenst uncen 060poTOB NUTHMGOBATLHOTO KPyra B MUHYTY N 00/MUH:
3550-10000.

IIpakTuyeckoe 3ansaTue Nel2
Tema 3ausiTusi: Hanmagka ¢pesepHoro cranka.

Henp 3ansTus: O3HaKOMUTHCS C HANAIKON CTaHKa JJIsl 00paOOTKH TIOCKUX
ITOBEPXHOCTEM.

Conep:xanue 3aHATHS.

1. Pa3paborarp omepanuio 10 0OO0pabOTKE  IIOCKOCTH C 3aIllOJIHCHUEM
OTICPAITMOHHO-TEXHUYECKON KapThl,

- W3YYHUTh UCXOIHBIC TAaHHBIC O JETANN , 3arOTOBKE , XapaKTepe OIepaliu
¥ BHECTH UX B ONEPAIMOHHO-TEXHOJOTUYECKYIO KapTy.

- YCTaHOBUTb METOJ OOpaOOTKM IUIOCKOCTH 3aJaHHOW JAETaau W JaTh
KpaTkoe  oOocHoBaHue ero BbeiOOpa. ChopMynMpoBaTh  HAMMEHOBAHHE
omepal ¥ YCTaHOBUTh €€ cojJepkaHue ( KOJIMYECTBO YCTaHOBOK ,
HEePEeX0/I0B, TPOXO/IOB); 3aMUCATh B ONEPAIIMOHHO-TEXHOJIOTHYECKYIO KapTy.

- BbIOpaTh 000OpYyZOBaHHE , TEXHOJOTUYECKYI0 OCHACTKY, pPEeXYIIHH
KOHTPOJbHO-U3MEPUTEIbHBI W BCIOMOTATENbHBI HHCTPYMEHT U JaTh
KpaTKoe 000CHOBAaHME UX BBIOOpA.

- 3al0JIHUTh OIEPAlMOHHO-TEXHOJIOTMYECKYIO KapTy Mg JAHHOM ONEpalUH.
BpINOAHUTE 3CKHM3 Ha KapTe€ 3CKHU30B B COOTBETCTBUU C TpPeOOBAHUAMHU
I'OCTa 3.1104-74.

- BBIOpATh 3JIEMEHTHl pEeXHMa PE3aHHs , PACCYUTATh HOPMY BpPEMEHH U
3aHECTH UX B ONEPALMOHHO-TEXHOJIOTMYECKYIO KAPTY.

TaﬁJmua HCXOAHBIX JTaHHBIX NpUJaracTcs.



Tabnuua - Hexononse Janunie € 44y IHATLHROA S
Bapmanr{ Marepuai Bua Pazmep Maccw | Opunyek | Macea
SATOTOBKH cocrosuug | obpabarsiBaenolf | neranul  homm | 3arorosxu
rifia UOBEP:.40C: 1]  TIOBEPXHOCTH mix maKr
B ] Xr
! CTZ0J4500 OTHHBKH 40 300 49 1,3 2.6
2 CT3001/500 ¢ S0 | 200 4 3 47
3 | CT457U630 | wopkoit | G0 | 400 | 98 | 2 103
4 351 150 4.3 o 3
5} CT45/600 | npoxar 230 | 9.2 2 9.9
6 | CT40X/650 Bes 350 | 11,4 15 122
— CT20X/600 | xopkw 450 18.4 4 192
8 crsoeoo 0 Va5 500 | 92 8 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 | CT20XIC/650|  xopkoii 85 | 200 | 69 4 7.7
13 C'r300/500 93 10U 3.9 3 4.6
14 CT707750 105 | 300 | 129 2 13,6
15 CTA0/650 30 400 459 | & 56
16 CT70/350 HOKOBKH 40 HU0 98 3 10,5
17 CT40/650 Ges S0 500 10,2 2 11
18 CT20/550 xopi | 60 | 350 | 86 3 93
19 CT50/650 | 70 250 | 7.1 2 73
20 | CT45/650 75 | 450 138 | 3| 145
21 CTH40X/650 83 750 26 1,5 26,7
22 CT20JU500 | ormes 80 | 500 | 163 4 17
23 | CT30J1/500 c 90 GOU 2 14 1 227
24 | CT45]1/650 KOpIKOiL Wwe | 400 63 | 2 | i
25 CT3571500 . 63 630 i7.2 3 18
26 |CTISXIT/600| npoxar | 55 | 300 | 67 3 75
27 CT4577/630 Oe3 30 200 4.1 4 4.8
28 CT45/600 KOpKR 45 1 700 | 129 2 13,6
29 crsocoo 60 400 [ 98 2 105
30 CT40/650 73 500 153 il 16

IpakTnueckoe 3anaTue Nel3

Tema 3ansaTus: [IpoekrupoBanue 3y0oppe3epHoi onepanuu ¢ 3ar0JIHEHHEM

ONEPALMOHHOM KapThl

Heanb 3ansaTusa: O3HaAKOMUTHCS C METOJIUKON IPOEKTHUPOBaHUS 3y0odpe3epHOit

oTIepaIuy 1 ¢ TOPSAKOM 0(OPMIICHHUS OIIEPAIIHOHHO-TEXHOJIOTHYSCKOM KapThI

MEXaHUYeCKOM 00pabOTKH.

Coaep:xxanue 3aHATHS.



1.Pa3zpaborath onepaiuio mo oopaboTke 3yObeB 3aJaHHOM JIETAIH C
3aIO0JIHEHHUEM OTIEePAIlHOHHO-TEXHOJIOTHYEeCKON KapThl.

1.1 M3yunTh HCXOOHBIE TAHHBIE O AETAJIM, 3aTOTOBKE, XapaKTEPE ONEPALUN
Y BHECTHU UX B ONEPAIMOHHO-TEXHOJIOTUYECKYIO KapTy.

1.2 laTh kpaTKkoe 000CHOBaHHUE METO/Aa 0OPa0OTKU 3yOhEeB 3aJaHHON
neranu. ChopMynupoBaTh HAMMEHOBAHHE ONEPaLliU U YCTAHOBUTD €€
coJiep KaHue; 3alrcaTh B ONEPAIIMOHHO-TEXHOJIOTHYECKYIO KapTy.

1.3 BriOpatb 000pyA0OBaHNE, TEXHOJIOTHYECKYIO OCHACTKY, PEXKYIIIHHA,
BCIIOMOTATEIbHBIN U U3MEPUTEIIbHBIA HHCTPYMEHTHI, U JIaTh KPATKOE
000CHOBaHUE UX BbIOOpA.

1.4 BBINOAHUTD ONEPAIIMOHHO-TEXHOJIOTHYECKHI 3CKU3 Ha KapTe ICKU30B B
cootBeTcTBHM ¢ TpedoBanusmMu ['OCT 3.1104-88.

1.5 BeiOpaTh peskuMBbI pe3aHusi, ONpeIeIUTh HOPMY BPEMEHHU Ha OTIEPaIlnio

H 3aHCCTU UX B OIICPATNOHHO-TCXHOJIOTHYCCKYIO KapTYy.

I/ICXOIIHLIe JAaHHBIC IPUJIATATCA
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Tabaunua 1 - UcxogHble gaHHbIE K NpP. 3aHATUIO

MNapameTpobl
ﬂapame'rpb| Koneca Macca MaTepman Yucno
Ne Bap. dpe3sbl
M, Kr |aetanu 3axo040B
m, MM [Z /,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
CepbINYyryH
5 4 30 25 2 P v 90 90 1
HB 200
6 4 40 30 2,5 HB 180 90 90 2
7 6 50 30 3 HB 200 112 112 1
8 6 60 40 4 HB 180 112 112 2

MpumeyaHue: YCTaHOBKA AeTasiel HA OMpPaBKe C KpPenaeHnem ramkom um
NOAMMOM OMpPABKU LEHTPOM. YMCNO OAHOBPEMEHHO YCTAaHABAMBAEMbIX

Aetanei g= 5 wryk. Martepuan ¢pesbl: ctans PEMS.




IIpakTHyeckoe 3ansitue NelS.
Tema padorsi: «HopmupoBanue onepanuu tokapHoit ¢ UITY ».

He.]'lb 3aHATHA: O3HAKOMUTHCI C OCOOCHHOCTSIMH HOPMHUPOBAHUA U ITIOJTYUCHHUC
MPAKTUYCCKUX HABBIKOB IIPH paCYCTC HOPMbI BPCMCHHU HA OIICPAIUIO TOKAPHYIO C
4qIry.

Conep:xxanue 3aHATHS.
1. AHanu3 UCXOAHBIX JAHHBIX.

2. OnpenesieHre MaIMHHO-BCIIOMOTaTEIbHOIO BPEMEHHU HA ONIEPALIUIO
ToKapHyto ¢ UIlY.

3. OnpezeneHre BpEMEHHU LIMKJIa aBTOMAaTUYECKOM pabOThI CTaHKA 110
IpOrpamme.

4. Ol'[pCI[CJ'ICHI/Ie BO3MOXHOCTHU MHOI'OCTAHOYHOI'O O6CJIY)KI/IB3,HI/I§I.

5. Ol'[pCI[CJ'IeHI/Ie BCIIOMOI'aTCJIIbBHOT'O BpECMCHU, HC IICPCKPBIBACMOT'O
BpPEMCHCM ABTOMATHYECKOU pa6OTBI CTaHKa I10 IIporpamMme.

6. OnpeneneHue MTyYHOTO BPEMEHH.
7. OnpeneneHue noaroTOBUTEIbHO-3aKIFOUUTEILHOTO BPEMEHH.
8. OmnpeneneHue MTYYHO-KAIbKYISIIUOHHOTO BPEMEHHU.

IIpumeuanne: npakTudeckoe 3aHaTue No6 BBINOJHIETCS 110
pe3yJibTaTaM NPaKTHYECKOrO 3aHATUS NoS.

IIpakTHuyeckoe 3ansitue Nel6.
Tema padorsi: «HopMupoBanue onepaunu cepiiniibHOM ¢ UITY».

Heab 3anaTHA: O3HAKOMUTHCSA C OCOOCHHOCTSIMU HOPMHUPOBAHUS U MOITyUECHHE
IIPAKTUYECKNUX HABBIKOB IIPH pACUYE€Te HOPMBI BPEMEHH Ha ONEPALUIO
cBepiiibHyo ¢ UITY.

Coaep:xanue 3aHATHS.

1.Ananu3 HCXOAHBIX JaHHBIX.



2. Onpezenenre MalllMHHO-BCIIOMOraTeIbHOTO BPEMEHH Ha OIIEpaLUIo
ceepiiibHyo ¢ UITY.

3. Onpenenenue BpeMEHHU UKJIa aBTOMAaTUUECKOM pabOThI CTaHKA 10
porpaMmme.

4. Ol'[pCI[CJ'ICHI/Ie BO3MOXHOCTHU MHOI'OCTAHOYHOI'O O6CJIY)KI/IB3,HI/I§I.

5. Onpenenenye BCIOMOIaTeabHOTO BPEMEHH, HE IEPEKPHIBAEMOTO
BpEMEHEM aBTOMATHYECKON pabOThl CTaHKA [0 MPOrPAMME.

6. OnpeneneHye MTyYHOTO BPEMEHH.
7. OnpeneneHue noaroTOBUTEIHHO-3aKIFOYUTEILHOTO BPEMEHH.

8. OmnpeneneHrue MTYYHO-KAIbKYISIIUOHHOTO BPEMEHHU.

IIpakTueckoe 3ansaTue Ne 18.

Tema 3aHATHS : « HpOGKTHpOBaHI/Ie y4daCTKa MCXaHUYICCKOI'O LICXa».

Heab 3ansaTusa : O3HaKOMIIEHHE C IPOEKTUPOBAHHEM YYACTKOB MEXAHHYECKOTO
1exa , ¢ MpaBUIbHOCTHIO PACTIONOKEHHSI 000PYAOBaHUS HA HEM , BBIJIEP)KHUBAHUEM
OCHOBHBIX CAaHUTAPHBIX HOPM PACIIOJIOKEHUS 000PYA0BaHUS U pabOUYUX MECT.

el

6.

Conep:xanue 3aHATHA:

. Ananuz HCXOAHBIX NAHHBIX .

Pacuer oOopynoBanusi u kodddunreHTa 3arpy3ku o00pyT0BaHUS.
Pacyer konmuecTBa OCHOBHBIX M BCIIOMOTATEIIBHBIX DPa0OUMX.

Omnpenenenne NpoU3BOACTBEHHON IUIOIIAIN.

. [locTpoenue rpaduka 3arpy3ku 000pyIOBaHUS.

CocraBneHue TIUIaHAa ydacTka OOOpYJOBaHUS C YKa3aHHEM OCHOBHBIX

pa3MepoB PaCIOIOKEHUS 000PYyTOBAHHMS.

Bo3MoxkHbIe BAPHAHTHI 3aJaHUHA  NPUJIATAKOTCS.



CamocrosiTeibHBIE PA0OTHI

CamocrosiTenbHas padora Ne 1

BBINTOJIHUTH HEPTEXK J€Ta/ Il B COOTBETCTBUU € TpGﬁOBaHI/IHMI/I CTaH 1apToB
ECK],

Ha 3amaHHOM dYepTeXe HeTalid MOMyCKH (GOPMBI U PACIOIOKEHUS
MOBEPXHOCTEHN , yKa3aHHBIC B TEXHUYECKUX TPEOOBAHUAX, 3aMEHUTH yCIOBHBIMU
obo3nauenusmu 1o ['OCT 2.308-79. IllepoxoBarocTb MOBEPXHOCTH
NPEJICTABJICHHYIO Ha 4YepTexe MapamMeTpaMu Rz 3aMEHHUTH MPEeANnOYTUTEITHHBIMU
napamerpamu Ra , mpocTaBUTh MIEPOXOBATOCTH TaM, IJIe OHA HE TIPOCTABJICHA.

IIpumeyanune. B coorBeTcTBUM € 3CKH30M J€Talld, CTYICHTY

npejJiaraeTcs BhIOJIHUTE Ha YyepTexkHoM Oymare ( popmara A3) pabouuit
YepTEeXK JETaIW C 3aMEHOH yCTapeBIINX 0003HAYEHUH MIEPOXOBATOCTH,
MOJIEM JONMYyCKOB K T.I. HAa HOBBIE U C IPOCTAHOBKOM BCEX
HEO0OXOIMMBIX pa3MepoB. BapuaHThI 3CKH30B AeTalield MpUilararoTcs.

Kpurepuu oueHok.

CamocrosTenbHas padora Nel oneHuBaercs 1o 5-TH OaJIbHOW CUCTEME.

OLeHKa «OTJMYHO» BBICTABJISETCS 32 OE3YKOPU3HEHHOE KauecTBO
BBINIOJIHEHHOT'O YepTeXka JeTallu.

OHCHKa «XOopomo» BBICTABIIAACTCA, CCIIM YCPTCK ACTAJIM BBIIIOJHCH C
HC3HAYUTCIIbHBIMU ITOTPCHIHOCTAMU,

OueHka «yJIOBJIETBOPUTEIBLHO» BBICTABISIETCS, €CIM YEPTEeX JAeTalu
BBITIOJIHEH C OMMOKAaMHU , HEAKKYPaTHO U MOCIIEe CPOKa.

OHGHKa CHCYAOBJICTBOPUTCIIbHO» BBICTABJIACTCA , CCJIM YCPTCIK ACTAIIN HC
BBIIIOJIHEH U HC COAaH IIO HCyB&)KHT@JIBHOﬁ IMIPUYHHEC.

CamocrosiTeibHas padora Ne 2,

IIo 3agaHHOMY 4YepTe:KY M NMPOM3BOACTBEHHOW NporpamMMe BbINyCKa
AeTajge  myreM CpaBHeHHMS KOIP(PuUUHMEHTAa  HCHOJIb30BAHMS
MaTtepuaga M ce0eCTOMMOCTH 3aroTOBOK BbIOPATh ONTHUMAJIbHBIA MeETO
MOJIy4YeHH sl 3aTOTOBKH.

[Ipumeuanune. CamocrosiTenbHass pabota Ne2  gBisieTcss  pacueTHOM |
BBITIOJIHSETCS IO YEPTEXKY JACTANIM , BHIIOJHEHHOMY B CaMOCTOSITEILHOM padoTe
No 1. Ienp camocrosiTenbHONM pPaboThl Ne2-Hay4duTbcs BbIOMpATh U3 2-X
BO3MOXXHBIX BapUaHTOB 3aroTOBOK Hau0oOJiee ONTUMAJbHBIM C TOUYKH



SpCHUA IIPpUHIOHIIA M&HOOTXOI{HOFI TCXHOJIOTHH. HonyquHe MPAKTUICCKUX
HAaBBIKOB B J[JaHHBIX pacdc€Tax OYCHb BaXHO , T.K. aHAJIOTHUYHBLIC PaCUCThI
BBIITOJTHAKTCA B KYPCOBOM IIPOCKTC 1O JHCHHUIIJIHNHC «TexHonorus
MAIIUHOCTPOCHU.

Kpurepun ouneHok.

CamocrosrenbHas pabota Ne2 orneHuBaeTcs 1Mo 5-Tu OalbHOUM CHUCTEME.

OmeHKa «OTJAWYHO» BBICTABISETCSA 3a aKKypaTHYIO W IPaBHIBHO
BBITIOJTHEHHYIO padoTy.

OI.[CHKa «XOpoIIo» BBICTaBJIACTCA. CCJIn pa60Ta BBIIIOJIHCHA C
HC3HAYUTCIIbHBIMH  IIOTPCHIHOCTAMMU.

O1neHka «yAOBIETBOPUTEIIBHO» BBICTABIISIETCS, €CIM padbOTa BBINOJIHEHA C
OIIMOKAMHM, HEAKKYyPAaTHO U TIOCIIE CPOKa.

Onenka «HCYOOBJICTBOPUTCIIbHO» BBICTABJIACTCA , CCIIN P aboTa He BBINOJIHEHA

Hn HEC CaaHa IIOo HGYBaH(HTeﬂbHOﬁ IMPpUYINHEC
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