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ITosicHuTeIbLHAS 3aMMCKA.

JlaHHBIE METOIUYECKHE YKa3aHUs JUIs CTYIEHTOB I10 BBIIIOJIHEHUIO KypCOBOIO IPOEKTa
[0 MEKIUCLUIIMHAPHOMY Kypcy TeXHOJormueckue mpolecchl M3roTOBJIEHUS AETaled MallliH
paccuntanbl Ha 40 yacos, 11 criennanbHocTH 15.02.08. «TexHonorus MallMHOCTPOESHUSD)

Metonnueckie  ykazaHUs HampaBieHbl Ha (OpMHUpPOBAHHE YMEHHH, 3HaHWUIA,
MPaKTUYECKOTO OIbITa, OOHMX U MPOQPECCHOHATIBHBIX KOMIETEHIUH B COOTBETCTBUM C
TpeOOBaHUSIMU K pe3ylbTaTaM OCBOEHHUS TMPOTPAMMbI MOATOTOBKU CIELHAINCTOB CPEAHETO
3seHa ®I'OC CIIO no cneunanbaoct 15.02.08. «TexHonorus MamMHOCTPOSHU» U paboueit
IporpaMMbl [0 MEXKIUCIUILIMHAPHOMY Kypcy TexHojormdeckue mpoLecchl W3rOTOBJICHUS
JIeTaneil  MallMH ~ KypcoBO€  IMPOEKTUPOBAHHWE  IUIAHHPYETCS B COOTBETCTBHH  C
npogeccuoHanbHbMu komnereHuamu (I11K):

- Pa3paboTka TEXHOIOTHUYECKUX MPOIIECCOB M3TOTOBIICHHUS I€TaICH MaIliH

[1K 1.1. Micionb30BaTh KOHCTPYKTOPCKYIO JTOKYMEHTAIIUIO MPHU pa3paboTKe TEXHOIOTHYECKUX
MPOLIECCOB U3TOTOBJICHUS JETaje.

[1K 1.2. Beibupars MeTO1 MOJIy4eHUs 3aT0OTOBOK U CXEMbl UX 0a3UpOBaHUS.

[1K 1.3. CocTaBasiTh MappyThl U3rOTOBJIEHUS I€TANEN U TPOEKTUPOBATh TEXHOJIOTUYECKUE
orepanui.

[1K 1.4. Pa3pabaTeiBaTh M BHEAPSTH YIIPABJISIONIE MTPOTPAMMBbI 00paOOTKH JIETaICH.

[IK 1.5. Mcnionb3oBaTh CUCTEMbI aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHU A TEXHOJIOTHYECKUX
MPOIECCOB 0OPaOOTKU JeTaICH.

- YyacTue B OpraHu3aiuu Nponu3BOJCTBEHHOMN NEATEIbHOCTH CTPYKTYPHOTO MOAPA3IeICHUSL:
[IK 2.1. YyacTBOBaTh B IUIAHWPOBAHUH M OPraHU3AI[UU PAaOOTHI CTPYKTYPHOTO MOJpa3Ie/ieHUsI.
[IK 2.2. YyacTBOBaTh B PyKOBOJICTBE PabOTOI CTPYKTYPHOTO MOAPA3ICICHUS.

[1K 2.3. YyacTBOBaTh B aHAIIM3€ MPOIIECCa U PE3YNIBTATOB JESITEIbHOCTH MOAPA3IeICHUS.

- YyacTue BO BHEPEHHUH TEXHOJOTHYECKUX MPOLIECCOB U3TOTOBJICHHUSI IeTalIel MAlllMH U
OCYIIECTBJIEHHE TEXHUYECKOTO KOHTPOJIS:

I1K 3.1. YyacTBOBaTh B peanu3aly TEXHOJOTUUECKOIO Mpoliecca Mo U3rOTOBJIEHU 10 JIeTajei.
[1K 3.2. IIpoBOIMTH KOHTPOIH COOTBETCTBHS KQUeCTBA JIeTallell TPeOOBAaHUSIM TEXHIUYECKOM
nokyMeHTaluu. CTyAe HT 10JIKeH MMeTh NPaKTH4e CKHil ONbIT:

-- HCIIOJIb30BAHU S KOHCTPYKTOPCKON MOKYMEHTAIIMU I TPOSKTUPOBAHUS TEXHOJIOTHYECKIX
MPOLIECCOB U3TOTOBJICHUS IETAIIEH;

-- BBIOOpa METOJIOB MOJYYEHH S 3aTOTOBOK UM CXeM HMX 0a3upOBaHUS;

-- COCTaBJICHU I TEXHOJIOTUYECKIX MAapIIPyTOB M3TOTOBJICHUS AETale 1 MPOSKTUPOBAHUS
TEXHOJIOTMYECKUX OIEparuii;

-- pa3pabOTKU ¥ BHEIPEHUS YIIPABJISIFONIMX MIPOTPaMM JIjIsi 00pabOTKH JeTajeii Ha
MeTas1000padaThIBaONEM 000PYIOBAHUM

-- pa3pabOTKu KOHCTPYKTOPCKOM JOKYMEHTAI[MU M IPOSKTUPOBAHMS TEXHOIOTUYECKIX
IIPOLIECCOB C UCIIOJIB30BAHUEM MMAKETOB MPUKIAIHBIX IPOTpaMM

YMeThb!

-- YATATh YEPTEKHU;

-- aHaJIM3UPOBATh KOHCTPYKTHBHO-TEXHOJIOTUYECKUE CBOMCTBA AECTAIH, UCXOAS U3 €€
CIIy)KeOHOTO Ha3zHauYeHUS;

-- OIPENENSATh THUI IPOU3BOICTBA;

-- IPOBOJIUTDH TEXHOJIIOTUYECKUIM KOHTPOJIb KOHCTPYKTOPCKOM JOKyMEHTAIIUU C BBIPAOOTKOM
pEKOMEH AN 110 OBBIIIEHUIO TEXHOJIOTHYHOCTH AETaIH

-- OIIPEJIENIATh BUJIbI M CIIOCOOBI ITOJy4EHHS 3ar0TOBOK;

-- PaCCYUTHIBATH U IPOBEPATH BEIMUUHY IPUITYCKOB U Pa3MEPOB 3arOTOBOK;

-- pacCUUTHIBATh KOA(MPHUITMEHT UCIOIB30BAHUS MaTepUaa;

-- aHaJIM3UPOBATh U BHIOMPATH CXeMbI 0a3MpPOBaHUS;

-- BBIOMpATh criocoObl 00paOOTKH MOBEPXHOCTEH M Ha3HAYATh TEXHOJIOTHYECKUEe 0asbl;



-- COCTABJIATh TEXHOJOTHYECKAN MapIIPyT M3TOTOBJICHUS JCTANH,

-- IPOEKTUPOBATH TEXHOJIIOTUYECKUE OTIEepaIiH;

-- pa3pabaThIBaTh TEXHOJOTHYECKUN MTPOIIECC U3TOTOBJICHHUS ICTANIH;

-- BBIOMPATh TEXHOJIOTHYECKOE 00OPYIOBAHHUE M TEXHOJIIOTHUECKYIO OCHACTKY: MPUCIIOCOOJICHMUS,
PEXYIIMH, MEPUTENBHBIN U BCIOMOTATENbHBI WHCTPYMEHT;

-- paCCUUTHLIBATD PCIKUMBI PC3aHUs 110 HOpMAaTUBaM;

-- PacCUMTHIBATh ITYYHOE BpEMS;

-- 0(QOPMJIATH TEXHOJIOTUYECKYIO JTOKyMEHTALUIO;

-- COCTABJIATH YIPABJISIONIE ITPOrpaMMBI [l 00paboTKu eTaneil Ha
MeTaj1000padaTeIBaroLEeM 000pyAOBAHUHU

-- UCII0JIb30BATh NAKEThI PUKIAJHBIX IIPOTPaMM ISl pa3pabOTKU KOHCTPYKTOPCKOM
JOKYMEHTAIIUU M TIPOCKTUPOBAHMS TEXHOJIOTUUECKUX MPOI[ECCOB

3HATD!

-- CIIy)ke0HO€ Ha3HAaYeHHE U KOHCTPYKTUBHO- TEXHOJIOTUUYECKUE MPU3HAKY JI€TalH;
-- IOKa3aTeN KauyecTBa JIeTalleil MalliH;

-- IpaBMIIa OTPAOOTKN KOHCTPYKIIUH JIETAIM HA TEXHOJIOTHYHOCTE;

-- (PM3UKO-MEXaHNYECKUE CBOMCTBA KOHCTPYKIIMOHHBIX U MHCTPYMEHTAIbHBIX MaTEPHAIIOB;
-- METO/IMKY MPOEKTHPOBAHUS TEXHOJIOTHYECKOTO MPOIIecca U3rOTOBJICHUS JICTANH;
-- TUIIOBBIE TEXHOJIOTMYECKUE MTPOLIECCHI U3TOTOBJICHUS IeTalIe MallllH;

-- BUJIBI JIeTaJIe U MX TOBEPXHOCTH;

-- K1accudukaruio 6as;

-- BUJIbl 3aTOTOBOK U CXEMbl UX 0a3UPOBAHUS;

-- YCIIOBUS BBIOOpA 3arOTOBOK U CIIOCOOBI UX MOTYYEHUS;

-- CIIOCOOBI M MOTPEIIHOCTU 0a3UPOBAHUS 3aTOTOBOK;

-- MpaBuJia BEIOOPA TEXHOJOTHUYECKUX 0a3;

-- BUJIbl 00pabOTKU pe3aHus;

-- BUJIBI P&XKYIIMX WHCTPYMEHTOB;

-- JIEMEHTHI TEXHOJIOTUYECKON OIeparuu;

-- TEXHOJIOTUYECKIE BO3ZMOYKHOCTU METAJUIOPEXKYIIMX CTAHKOB;

-- Ha3HAYCHHWE CTAHOYHBIX IIPUCITOCOOICHM;

-- METO/IMKY pacyeTa peKUMOB PE3aHUS;

-- CTPYKTYpY IUTY4HOTO BPEMEHH;

-- Ha3HAYCHHUE U BUIbI TEXHOJIOTHYECKUX JIOKYMEHTOB;

-- tpeboBanust ECKJl u ECT/] x ogopmiieHHI0 TEXHUYECKOW TOKyMEHTAIUU;

-- METO/IMKY pa3pabOTKu ¥ BHEAPEHUS YIPABISIOIMX IPOrpamMM JiIst 00pabOTKH MPOCTHIX
JieTajeil Ha aBTOMaTU3UPOBaHHOM 000pyI0BaHU U

-- COCTaB, (PyHKUHMH U BO3MOXXHOCTH MCIOJIb30BAHUSI HH(POPMAILIMOHHBIX TEXHOJIOTHH B
MalMHOCTPOSHU U

KypcoBoii mpoexT uisl CTYI€HTOB IPOBOJUTCS JUIsl OBIAJAECHUS CIIEIYIOLMMU
YMEHMSMU U HaBBIKAMU:
1 CucremMaTu3upoBaTh U 3aKPEUTH ITOJTYYEHHBIE TEOPETUYECKUE 3HAHUS.
2 YMeTh MoJIb30BaThCsl HOPMAaTUBHOM, CIIPAaBOYHOM M yueOHOI TMTepaTypoid.
3 Pa3BuBath 103HaBaTEIbHBIE CIIOCOOHOCTH CTYJCHTA.
4 ®opMUPOBATH CAMOCTOSITEIBHOCTh MBILUIEHHU S, CIIOCOOHOCTh K CAMOPa3BUTHIO.
5 Pa3BuBaTh OTBETCTBEHHOCTh U OPraHU30BAHHOCTD IIPU BBINIOJIHCHUHY 3aJAHUN.



KypcoBoii mpoekT BbINOJIHAETCA CTyJieHTaMu B TeueHue 40 4acoB Ha 3aHATHAX C

IIPENOJABATEIIEM U CaMOCTOSTENIBHO IOMA, IIPOBEPSETCS] NPENOIAaBATENEM Ha 3aHATHUSX.

Temy KII Bbigaer npenogaBarens U YTBEPKAAETCS Ha MIPEAMETHOM (LIMKIOBOM)
KOMHUCCHH 00pa30BaTEIbHOIO YUPEKACHUS U YTBEPKAACTCA 3aMECTUTENIEM TUPEKTOpa 0
y4aeOHOl padoTe.

Conepxanne KII MoxeT U3MEHUTHCS B CBS3U ¢ U3MEHEHU IMU B paboyeil mporpamMme
nucoumiavg u [IM

[TpuBeneHs! MpUMepHI BBITTOJIHEHHUS pacyeToB. BriitoueHbl npaBuia ohopMiIeHUs

MTOSICHUTEIIBHON 3aIIACKH.

B npouecce Beinonuenus KII ciaenyer nmoctosHHO 0OpaliaTh BHUMaHUE CTYICHTOB Ha BOIIPOCHI
TEXHUKH 0€30IaCHOCTH, OXpaHbl TPYAA, MOXKAPHOU 3L THI, SKOJIOTHYECKOM 0e30I1aCH OCTH
IIPOU3BOICTBA U OXPAHbI OKPY)KAIOILEH CpeJIbl

Copep:xkanue

BB CHIE oo 4
1 TexHonoruueckass 4actb
1.1 Ha3zHaueHue U KOHCTPYKIUS JETaTN
1.2 Ananu3 getanu Ha TEXHOJOTUYHOCTh
1.3 Onpenenenue Tua Npou3BOACTBA
1.4 BbiOop 1 pacyeT 3aroTOBKU
1.5 BeiOop 6a3 1 000CHOBaHUE TPOESKTUPYEMOI TEXHOJIOTHH
1.6 Pacuér mexxonepalMOHHBIX IPUITYCKOB, JIOIYCKOB U pa3MEpOB
1.7 Ha3znaueHue pexuMOB pe3aHus
1.8 Pacuér HOpMBI BpeMeHU
2 KoHcTpyKTOpCKast 4acTb
2.1 IlpoexkTupoBaHue MPUCITOCOOTECHUS
2.2 IlpoekTupoBaHuE PEKYIIETO UHCTPYMEHTA
2.3 IlpoextupoBaHu€e U3MEPUTEIBHOIO MHCTPYMEHTA
CHHCOK UCTTOTB30BAHHOM JIATEPATYPBI. .« v v v e eneteeennnaeeennneeennneeenannaeanns 50
[Mpunoxenue A.(obs3atenpHoe) KoMmiiekt 10KyMEeHTOB

I'paduaeckas gacTh

comepxut 1 —2 mucra dopmara Al.

- ueptéx geramm (A4 — A3)  KIT 7100 15.02.08. 000 001
- 4ePTEK — TEXHOJIOTUYHOCTh TTOBEPXHOCTEH
KIT 7100 15.02.08. 000 002
- yepTéx 3arotoBku (A4 — A3) KIT 7100 15.02.08. 000 003
- 2 yepTexka TEeXHOJIOTUUYECKUE Hala KU
KIIT 7100 15.02.08. 000 004 TH
KIT 7100 15.02.08. 000 005 TH
- yepTex npucrnocodnenus (A2 — Al)
KII 7100 15.02.08. 000 006 Cb
- 4epTEXK PeKyIero nHerpymeHTa (A4 — A3)
KIT 7100 15.02.08. 000 007 Cb
- 4epT&X U3MEPUTEILHOTO HHCTPYMEHTA
KII 7100 15.02.08. 000 008 Cb

1 TMCT B MOSCHUTENBHOM 3alMCKE KYpCOBOTO MPOEKTA SBJIAECTCS
- TUTYJBHBIN  JIHCT
2 muct — 3aganune



3ananue A BoinonHenus KII ctynenTy BbIIAaET pyKOBOJUTENb MPOEKTA C YKa3aHUEM TEMBI,

Ha3BaHUs JIETaJIM, FOI0BOTO BBINTYCKa JETAIN U KOJMYECTBA CMEH paboThl 3aBoja. PykoBoauTenn
BBIIAET YEPTEXK JETATN CPEAHEHN CI0KHOCTH, T. €. UMetouMi 3- 4 TouHble ToBepxHOCTH (6, 7
KB.TOUYHOCTH ). PykoBo/InTENb yKa3bIBaeT UMCIIO Hayalla U KOHI[A padOThI

3 nuct — Copepikanue

4 muct — BBenenue

5 muct — TexHoJI0THY e CKast YACTh

U T.J

BBenenue
O6bem 1-2 cTpaHuIlbl

B nanHOM KypCcOBOM MPOEKTE CTYACHT JOJIKEH JaTh KPaTKYI0 XapaKTepUCTHKY U
MEePEYNCIINTD 33J]a4l OTPACIIA MAIIMHOCTPOCHHS B CTPaHE.

CTyneHT JOMKEH HAmUCaTh Ha3HAYCHUE JIETAIH, OXapaKTepu30BaTh MaTepuas AeTaju,
JaTh aHAJIN3 IETAIM Ha TEXHOJIOTUYHOCTb, ONPEAETUTh TUII IPOU3BOJICTBA, BEIOPATH CI10CO0
MOJIYYEHHUS 3aTOTOBKU U PACCUUTATh pa3Mepbl 3aTOTOBKU.

CTyaeHT J0JDKEH 000CHOBATH BHIOOP 0a3 U MPOEKTUPYEMYIO TEXHOJIOTHUIO C
HCIIO0JIb30BAHUEM CTAHKOB, PEKYIIETO U M3MEPUTEIBHOIO MHCTPYMEHTA /ISl JAHHOTO THIIA
pou3Bo/CTBA. Jlajiee CTYAEHT JOJIKEH PacCUUTaTh MEKOIEPaIlMOHHbIE TPUITYCKU HA
BHYTPEHHIOIO UJIM HAPYKHYIO TTOBEPXHOCTb.

CTyneHT JOMHKEH pacCuuTaTh PeKUMbI pe3aHUs U HOPMbI BpEMEHU Ha 2 onepaluu.
CTyaeHT N0JDKEH CIIPOEKTHPOBATH TPUCIIOCOOIEHH € ITISl OJJHOM OTepaliiy B 3aBUCHMOCTH OT
THUTIa TPOM3BOCTBA M Pa3pab0TaTh PESKYIIMH U U3MEPUTEIIBHBIN HHCTPYMEHT TSI TON
oTepaluu.

Hecmotps Ha TO, 4TO «BBEi€HME» OTKPHIBAET B MIPOEKTE MOSICHUTENBHYIO 3aMUCKY,
paboTy 1O/ ’TUM IMYHKTOM CIIeAyeT HA4WHATh 10 OKOHYAHUHU YePHOBOM pabOTHI HaJ MIPOCKTOM.
Tonbpko B 3TOM citydae «BBeneHue» IeHCTBUTENBHO OyIET yBsI3aHO ¢ TeMOU mpoekTa. Bee
OCTaJIbHbIE Pa3/elibl IPOEKTa, JOJKHBI BBITTOIHATHCS MOCIEI0BATENBHO, T. K. OCI €AY N
pazzesl OCHOBAH Ha MPEABIIYIIEM | SBJISIETCS €r0 MPOJA0HKCHUEM.

OOmmii 00bEM MOSICHUTEIBHON 3aIIUCKU HE JOJDKEH npeBbimarh 30 - 40 aucToB,
dopmat nuctoB — A4. TlosicHUTENbHAs 3aMUCKa MUIIETCS OT PYKH YEPHBIMU YEPHHUIIAMHU HA
OJIHOH CTOPOHE JIMCTA YETKUM IO TICPKOM YEPTSIKHBIM IpH(roM, miaw ¢ ucroias3oBanuem [1K,
mpudrom GOST type Ne 14

1 TexHosornyeckast 4acTb
1.1 Ha3naueHue M KOHCTPYKIMS AeTaJu
O6wem 1-2 cTpaHuIbl
B nanHoOM nmoppasnene cTyaeHT AaéT KpaTkoe ONKMCAHUE Ha3HAYEHU s IETalN U YCIOBUM

ee paboThl B MEXaHU3Me, IS 3TOTO CeAyeT U3yduTh cCOOpOUYHBIM uepTex y3na. Ecnu
cOOPOYHOTO YepTeka HEeT U MCTUHHOE Ha3HaYeHUE HEU3BECTHO, TO CIEAYeT OMKCcaTh Ha3HAYeHHe
JIETau 110 CBOEMY COOOpaKEHHIO, O YeM CAENaTh COOTBETCTBYIOIIYIO OTOBOPKY. 3aJaHHYIO
JIETaJIb OTHOCST K ONIPEACIEHHOMY THITY JIETAJIN: BaJl, BTYJIKA, JUCK, KOPITYC, TJIOCKas JETallb.
BeienstoTcsi OCHOBHBIC BUJIBI TOBEPXHOCTEH: HapykHas muiunapruyeckas (HLII), BayrpenHss
nuauHapudeckas (BLII), napyxnas toprosas (HTII), Buyrpennsis Topuosas (BTII), pessboBas
(PTI), mnockas (III1), nmvmuéras (LLI1.IT), 3yduaras (311), mmonounas (Lm.IT).

3anuceIBaOTCs paboyre MOBEPXHOCTH M 000CH OBBIBAIOTCS B 3aBUCUMOCTH OT

IepoxoBaTocTu Ra.



Herans BemmonaeHa u3 matepuana (COCT).
XMMHYECKHH cOCTaB MaTepualia CBOXKY B Tabnuuy 1
Tabmuna 1 — Xumuueckuii cocraB marepuaina (FOCT)

C% Ni

0,4-05

Crnenyer pacnucaTh CBOMCTBA MaTepHalia B 3aBUCUMOCTH OT (YIlIepoJa, XpoMa....).
Mexannueckue cpoiictBa marepuana ('OCT), cBoxy B Tabnuiry 2.

Tabnuna 2 — Mexannueckue cBoiictsa marepuana ( [OCT).

Teepnoctes HB

174-241

Ecnu crans, TO cineqyer HauepTUTH Tpaduk 00padaThIBAEMOCTH MaTepHaia ¢
kod(pdunrenTom obpadarsiBaemoctu KV. Jls dyryHa, I{BETHBIX CIIaBOB rpaduk
00pabaThIBAEMOCTH HE BBHIMIOJIHSIETCS.

Brinonnsiem rpaguk oOpabaTsiBaeMOCTH MaTepuaia Ha pUcyHKe 1

w4

o5

40 = 45 50 CTanke

Pucynok 1 — I'paduk oOpabaTsiBaeMoCTH MaTepuaia

OO0pabaTpiBaeMOCTh MaTepHaia CBOXKY B TaOIHILy 3.

Tabmuma 3 — O6pabaTeIBa€MOCTh CTaJH.

OO6pabaTpIBaeMOCTh CTaIN Kv | [lomy4yeHue mepoxoBaTocTu

BblBOIl: 3aBHCHMOCTD O6pa6aTbIBaeMOCTI/I " IIEPOXOBATOCTH Mar€puaia OT Kv.

1. 2 Anaau3 A€TAJIN HA TEXHOJOTHYHOCTD




O06nem 1-2 cTpaHuLbl

B nannom nogpasnene CTyaeHT JI0JKEH 1aTh ONPEEIeHUE — TEXHOJIOTUYHOCTh
U3JIENHS U IPOAHAIM3UPOBATH JETaTh HA TEXHOJIOTUYHOCTh, HEOOXOAMMO yKa3aTh U
OOBSCHUTH, KAKAE DJIEMEHTHI KOHCTPYKIIUH SIBJISIFOTCS TEXHOJOTUYHBIMU U
HETEXHOJIOTHYHBIMH
DJIEeMEHTHI TEXHOJIOTUYHOCTH U HE TEXHOJOTUYHOCTH CBOJIUM B TaONIUILy 3

Tabnuna 4 — JlaHHbIE KOHCTPYKTUBHOTO aHaIM3a

HammenoBanue Komnuectso | Konnuects | Ilapamerp Kanurer TexHOIO0rM4HO

IIOBEPXHOCTHU MOBEPXHOCT | O YHU(HUII. | IIEPOXOBATO | TOUHOCTH HETEXHOJOTUYHO
. IloBepxH. CTH

HTIT 1 1 1 3,2 12 TEXHOJIOTUYHA

47vMm

®dacka 2 1 1 3,2 12 TEXHOJIOTMYHA

2x45

BTII 10 ©30mMm 1 _ 6,3 13 HETEXHOJIOTUYHA

Uroro: 3 2

KonnyecTBeHHas OIICHKA TEXHOJIOTUYHOCTH KOHCTPYKIIUH JICTAJTH |
Koaddumuent yHuduranum
.€ = 2. el
Ky Q,y I Q

rae Q,.y —4uciao yHupUIUpPOBaHHBIX JIEMEHTOB JETAJIH, ILIT.

Q3 - 061_]_[66 YHCJI0O KOHCTPYKTUBHBIX 3JICMCHTOB A€Taliu, IIIT.

Ky. = >0,6 —texHonoru4yso

Koadduument ncnonap3yemMoro marepraina
Kuyw = Gn / Gzar
rae Gn - Macca JeTany mo 4epTexy, Kr
G3ar- macca 3aroTOBKH, KT
K,u= >0,6 — TEXHOIOTMYHO

Koaddpunuent Tounoct o0paboTKu AeTanu
Ki=1-(1/Ac)
rae Acp - CpeIHHN KBAJIMTET TOYHOCTH
Acp =+ 2mp + 3ms... /ZH
1€ M- KOJIMYECTBO MOBEPXHOCTEM, LT

Kigy= > 0,8 — TexHOIOrH4HO

KoaduimenT mepoxoBaTocTy MOBEpXHOCTEN
Ku= 1/ B¢
rie Bep-cpennss mepoxoBaTocTh MOBEPXHOCTEN
b= (0,1m 1+ 0,2m +...) / Do
Kiy= < 0,32 - TexX"HOJOIMYHO

BriBoa: Jletanb TEXHOJIOTMYHA U HETEXHOJIOTUYHA 1O CIEAYIONIMM Kod(hdUITneHTaM

1.3 Onpenesenue TUNa NpPOU3BOACTBA

O0mwem 1 cTtpanuna

B 3aBucuMocTH OT Macchl Aetanu (M = Kr) ¥ TOTOBOM IporpaMmsl Boimycka (N=
IIT) OIpENeNsieM THI TPou3BoACcTBa. OnpesensieM TakT BbIIYCKa U KOJIMYECTBO JIeTalleH B

MapTHH.

KoaudaecTBo JeTajae B nmapTuu, mr




n=(N*t)/®
rae N - KOJIHWUYecTBO JeTalieil 1o ToI0BOM mporpamme, T
t — HeoOXoAMMBIN 3amac AeTaliel Ha CKIIaje, IIT
t=2-3 mHAa --- g KpynHBIX getanei (m >10kr )
t=5 gueit ---- mist cpennux aetaneit (1kr <m < 10xr)
t=10-30 mue#t ---- mus Menkux getanedt (m < 1kr)
®= 253 gHs - yuca0 pabouyux JAHEH B TOIY
Takr BbIyCKa, MHUH
t=(Fn*60) /N
rne Fa— sddexruBHBIN rom1oBo#H (OHT TPOU3BOICTBEHHOTO BPEMEHH, Yac
Fi=®d*n*p
rae m = 84 --- IPOJIOJDKUTEIIEHOCTH paboueil CMEHBI
P = 2 — KOJINYECTBO CMEH

BriBoa: Oxapakrepn3oBaTh MOITY4EHHBIN TUII TPOU3BOJICTBA
1.4 Br160p 3aroToBKH

O0beM 2-3 cTpaHHIIBI
B nanHOM mosipaszzene CTyIeHTy HeoOXoauMo 000CHOBATh BEIOOP METO1a
MOJTy4EHU ST 3aTOTOBKH B 3aBUCHMOCTH OT Ha3HAUCHUS ICTAJIM U MaTepraja JIeTaln
- [ToxoBku cranbHble mramanosanusie [OCT 7505-89.
- OmmmBxu u3 Metainios U citaBoB [OCT 26645-85.
- [Ipokatr 'OCT 13481-79.

ITokoBKkH cTajabHbIe ramnoBanusie 'OCT 7505-89

CTymeHT T0JDKEH ONpeAeIuTh METO ] KOBKU HITH IITaMITOBKH
Pacuer mokoBKH:

[lIramnoBanHO€ 00OpyIOBaHUE-

Harpes neranu-

Marepuain-
Macca geranu = (C= % Mn= %,Cr= %,Si= %,)
Macca MOKOBKU pacyeTHas
Gn =Gg * Kp (1Ta6m.20,ctp.31)
rie Gn= --- Macca JIeTalli 10 YePTEKY, K.
Kp = --- pacueTHbBIN KOA(PPUIIHEHT
Knacc TouHOCTH MOKOBKH - (1T26:1.19,c1p.28)
(Ha KaKOM 00O0pYIOBaHUH U3TOTOBJICHA TTOKOBKA)
I'pynna cranu- (Itabn.1,cctp.8)

(OT cTayiu ¢ MaccoBOM JI0JIeH yriiepoja =
Y CyMMapHOW MacCOBOM JIOJICH JISTUPYIOIIMX JJIEMEHTOB)
(Mn= %, Cr= %, Si= %)
CreneHb CI0KHOCTH - (1mpun.2,ctp.29)
(3TO OTHOIIEHHE Macchl TTOKOBKH GN K Macce reomerpuueckoit ¢purypsr Gf )
| Gf

PrcyeM moKoBKy, BITICAaHHYIO B TEOMETPUICCKYIO (HTYpY.

Pucynok 4 — [lokoBKa, BIMcaHHasi B TEOMETPUYECKYIO (hopMmy.
JLi1st 5TOTO HAXOMM pa3Mepbl, ONUCHIBAIOIIEH (QUIYPBL.(IMaMeTp, JJIMHA) MM.



(D *1.05)= MM, - IHaMeTP.

(L *1,05)= MM, - JJIMHA.

rae 1,05 — xoaddurment ypenuueHusl.
Macca, onuceiBaroiei Gurypbl

Gf= ((IId¥1 4 )* L*p

rae Gf — macca reomeTprueckoit GUTYpHI, KT.
V — o0beM, Gpurypsl, cM
P — MJIOTHOCTH MaTepuana (ctanb — 7,8 T/ cM, amroMuHuil — 2.8 T/ cM)

CreneHb CJI0KHOCTH MMOKOBKHA COOTBETCTBYIOT YHCICHHBIC 3HAUCHHUST OTHOIICHHUSI

Gn/ Gf
C1- cBpie 0,63 (kr) C3-0t1 0,16 10 0,32
C2- 010,32 1m0 0,63 C4- o 0,16.
Kondurypamus nmoBepxHocTeit pazpéma 1mramma. --- (1Tabm.1,cTp.8)
Hcxonublit UHAEKC - (1Tabn.2,ctp.10)
( Tpymma cranu-  ,CTCMEHb CIOKHOCTH-  ,KITacC TOYHOCTH- )

Pacuér npumnyckoB 1 JOMyCKOB MPOU3BECTH B Tabnuiie 4

Tabnuna 5 — PacuéTHble pa3Mepbl 3arOTOBKH.

Pa3smep [lepox | mpumyck | JOMOJHUT | OOIMA JIOIIYCK | pa3mep
JeTann oBa- Ha OPUIYCK | MPHUITYCK 3arOTOBKU
TOCTh CTOPOHY
d=80+0,1 10 1,5 0,4 (1,5+0,4)*2 1,6 84
| = 30-0,2 10 1,6 0,4+0,3 1,6+0,4+0,3 1,4 31
[Tpunyck Ha CTOPOHY, 3HAYEHUS 3aHECTH B TaOIUIY 4 (Tabn.3, ctp.13)

(OT YMCTOTHI MOBEPXHOCTH, MCXOIHOTO MHJEKCA, TUaMeTpa (TOJIIMHBI)
JlonoaHuTENbHBIE TPUITYCKU, 3HAYEHUS 3aHECTH B TabIuIy 4

CwmereHre 0 TOBEPXHOCTH pazbéMa IITaMITOB = (1Tabn.4 u 5,cTp.14)
N30rHYTOCTH ¥ OTKJIOHEHHE OT TIOCKOCTHOCTH U TIPSIMOTHHEHHOCTH =
[[IrammoBaHHBIHN YKIOH- (1Tabn.18,cTp.26)

(oT 060OpynOBaHUS U OT TOBEPXHOCTH )

Pa3mepbl moKkoBKM, 3HaUEHUS 3aHECTH B TaONIHILy 4
I[TPUMEP: D=80,1+(1,5+0,4)2=83,9Mmm, OpUHUMA 84 MM
L=(30-0,2)=28,8+(1,6+0,3)=30,7mm, mpuHuUMa 31MM
Panuyc 3akpyriieHuss HApy)KHBIX YKIOHOB =  MM. (1Tabn.7,ctpls)
JlomycTrMbIe OTKIOHEHHUS pa3MEPOB B 3aBUCHMOCTH OT UCXOJTHOTO MHJIEKCA, 3HAY €HUS 3aHECTH
B Ta0nuiy 4 (1tabn.8,ctp 17)

OrauBku u3 meta/u1oB 1 ciuiasoB 'OCT 26645 — 85

CTyneHT JOJKEH ONPEASTIUTh METO JIUThS
Pacuet nmuthsa

Kunacc pasmepHoil TOUHOCTH OTJIMBKU - (3 Tabn.9, ctp.34)
(oT TEx. mpoIecca M OT TUTIA CIIJIaBa) [TpuaMMAtO-
Crernenb KOPOOJICHUS DIIEMEHTOB - [Mpunumaro — (3 tabn. 10, cp. 35)

(OT TOJIIIMHBI UJIX BBICOTHI K JJIMHE 3JICMCHTA OTJIMBKH U OT (1)OpMI)I OTJ'II/IBKI/I)

CreneHnb TOYHOCTH TOBEPXHOCTEN OTIUBKU — (3 Tabmn. 11, ctp. 36)
(OT TeX. mporecca M OT TUIIA CIIJIaBa) [MpuanMmaro-
[IlepoxoBaTOCTh MOBEPXHOCTH OTIIMBKU Ra =



(OT cTeneHu TOYHOCTH OTJIMBKH )
Krnacc ToyHOCTH Macchl OTJIMBKH --
(OT cTENEeHHU TOYHOCTU TOBEPXHOCTH )
TOYHOCTH OTJINBKH :

ITpumep: 8 —-5-4—-7 Cm. 0.8 TOCT26645 —85

8 — Kmacc pa3MepHOI TOYHOCTH

5 — cTeneHb KOPOOICHUS
4 — cTerneHb TOYHOCTHU MOBEPXHOCTH
7 — KJ1acc TOYHOCTH MACCHI C TOMycKoM cMertieHust — 0.8 Mmm
Pacuer nmpumyckoB u 10myckoB B TabiuIie 6

TaGnuma 6 — PacueTHbie pa3Mepsl 3arOTOBKH.

(3 Tabn.12, ctp. 39)
(3 Tabn.13, ctp.42)

Pasmep neramu | Illepo | momyck Ha | momyck | oOmmii | mpUIycK Ha | pa3Mep
XoBa- | pazmep dopMbl | HOmyCK | CTOpPOHY 3arOTOBKH
TOCTb | OTJIMBKU
d =70+0.074 3.2 2.2 0.20 2.4 -2.3 66+1.1 (momyck Ha
(uepHOBas | paszmep/ 2)
1=115+0.3 6.3 24 0.20 24 1.8 117+1.2

Psan npunyckoB Ha 00pabOTKy OTIMBKU —

(mo cTeneHu TOUHOCTH oBepxHocTh) [Ipunumaro -

(3 Tabn.14, ctp.43)

Jlomyck Ha pa3Mep OTJIMBKH, 3HAYCHUS 3aHeCTH B Ta0nuity 5 (3 Ttadun. 1, crp.3)
(oT KiMacca pa3MepHON TOUHOCTH)

Jlomyck GopMBbl U pactoaoKeHus TOBEPXHOCTEH OTIMBOK, 3HaYeHUs B Ta0JI.

(OT cTenenu KOpoOIeHHS)

OOumii fonyck , 3HAYEHUsSI 3aHECTH B TAOIUITY 5

(3 Tabn.2, ctp.5)

(3 Tabm.16,.cTp.49)

(oT momycka pasmepa | OT Iomycka (GOpMBI)

[Ipumyck Ha CTOPOHY, 3HAYCHHSI 3aHECTH B TAOIHUITY 5
(oT ob1Iero momycka M OT psijia MPUITYCKa)
[Mpumep: d = 70,074 + (-2.3*%2) = 65.474, mm

L=11532+18=117.12, mm

(3 Tabn.6, ctp.27)

pUuHUMa 66 MM

npuHuMaro 117 mm

[Ipunyck Ha cTOpoHY OepeTcs ¢ «MUHYCOM», €CIIM BHYTPEHHEE OTBEPCTHE, TLIIOCH,

ecimu HII

TOpIY 10 30,

Ipoxar I'OCT 13487 — 79
CTyaeHT 10JKeH ONpeAeTUTh METO MOTy4eHHs IPOKaTa.
[poxat OpIBaeT MPOPMITBHBIH, TPYOHBIA.
Jlig onpeniesieHus iuameTpa rnpokara cieayeT YIUThIBaTh KpUBU3HY PO U
MPHUITYCKA HAa MEXaHUYECKYI0 00pabOTKy 10 MaKCUMaJIbHOMY JIuamerpy aeranu. KpuBusHa
npokara -1 Mxkm Ha 1 Mm
ITpu noapeske Ha HOKHULIAX M OOPYOKH Ha Ipeccax MOJy4aroTCsl BMATHHBI B
NEPIEHUKYIIPHOM HamnpasieHuu Kk cpe3y. Ona nocruraer ot ( 0,10 — 0,20 ) u ckoca no

Benuunna TopiioBoro cpesa, MM
X = Jzar * tg 3°
rae J[3ar — BeIOpaHHBIN THaMeTp 3arOTOBKH, MM




Benmuanna cpesza Ha BMATHHY, MM
f=0,2 * JIzar
CyMMapHBIii cpe3 1o TOopLy, MM
c=xX+f

OO0us 1IMHa 3arOTOBKU, MM

Lzar = Lg +2hm + Bp
rae Lg .- mmuHa neranu, Mm

hm — mpunyckn Ha YMCTOBYIO MOAPE3KY TOpLA
Bp — umpuna orpesnoro pesua (2,0 — 3,0 mm)

JlnvHa rnnpokarta, MM
Lop = Ls3ar * n+ 2 * ¢ + L3ax
rae Lop — npeanonaraemoe 4uciio 3arotoBok u3 1 mpokata (15 — 30 mr.)
¢ — mmpuHa cpesa o topiy, MM (0,5 — 1,0 mm)
L3axx - mmHa 3axuma (10 — 15 mm)
[lo macnopTy cTaHka MPUHUMAEM JJIUHY IPOKATa — 3aTOTOBKU.
PeanbHOE KOJTMYECTBO 3arOTOBOK, IIT.
Kzar = (Lmp - Lotp — L3ax) / (Lsar + Bp)
rae LoTp = --AnuHa OTPEe3HOro IBa, MM

OmnpenessieM Maccy 3aroTOBKH.

1.5 Bb100p 0a3 1 000CHOBaHUE MPOE KTUPYEMOM T€XHOJIOTUH

O06bem 2-3 cTpaHUIlBI
B nanHOM nmozpasnene cTyleHT JOJKEH HalucaTh MapIipyT oOpaboTKu JeTaiu B
3aBMCUMOCTH OT THIIAa IPOU3BOACTBA.

IIpu yepHOBOI pabOTE MO 3TUM Pa3AEIOM CTYAEHT JOJIKEH BBIITOJIHUTH 3CKN3bI Ha
npearnoaraéMple ornepanui. ITo MIOMOXKET BbIIBUTH OLMOKN NPU IPOEKTUPOBAHUU
TEXHOJOTUYECKOTO IMpolecca U 0TpadoTaTh ICKU3BI JUI JaTbHEHUIIETO HUCIOJIb30BAaHUS X B
rpaguyecKol YacTH U B KOMILIEKTE JOKYMEHTOB. BpIOOp CTaHKOB MPOU3BOAMTCS MOCTE
pa3paboTKu MapIpyTra M 3aBUCUT OT TOYHOCTH, IIEPOXOBATOCTH MOBEPXHOCTH, IPUITYCKA Ha
00paboTKy, MCIOJIB30BAHKE PEXYILETO MHCTPYMEHTA M TUIIA IPOU3BOJICTBA.

B nosicHuTenpHOM 3anMcKe NUAIIETCS BAPUAHT - IPOESKTUPYEMOM TEXHOJIOTUHA B BUJIE
TaOIULEL 6

B kadecTBe TEXHOJOTHUYECKUX 0a3 BEIOMPAIOTCS TOBEPXHOCTH, KOTOPHIE
o0ecrieurBalOT MEHblee OMeHue U yao0CTBO Npu 00paboTKe

Noon | Yer Conepskanue miepexoaa 3¢ baser | O6opymo | Ilpuc HNuctpymenr Tue
aHo K3 Ba nocob
B HUE TICHUS
pex. Me
put
1 2 4 5 6 7 8 9 10 11
005 | A | ®pesepHO IEHTPOBOTHAS K31 | IloB 6, | ®pesepro | Ilpm3- | Dpesa 1111 05
1)dpesepoBath 1oB. 1, 10B.2, 1,4 -IIEHTPOB, | MBI, TOpLOBas Ioct




R.= 3,2 Mkm wa 4815 [ T'OCT | T'OCT
2)Ceepnuth 2 neHtpoB. OTB. KOMO
ITos.21, oB.22, @=9 MM, CBepIio
IoCT
010 | A | ToxapHas yepHOBas K22 | IloB MHoropes | 3° MPOXOIHOU 15

1)Tounrs noB 17 Ra=6,3MKxm 21, 20, | wo-BeIi KyJlad | OTOTHYTBIH
2)I1or 13, Ra=6,3MkM 3 CTaHOK maTpoT | pesel

1A730 I'OCT | I'OCT
UT.J

Tabmma 7 — MapmpyT 00paboTku

BeiBoa: [locne 3Toro pasziena BHIIOIHSIOTCS 2 YepTexka - TEXHOJIOTHYECKHE HaTaIKu
B rpaduueckoil 4acTH (110 yKa3aHUIO PYKOBOAUTEINS IMPOEKTa)

1.6 PacueT Me:xonepalMOHHBIX MPUITYCKOB, T0MYCKOB, pa3MepoB
O6beMm 3-4 cTpaHHIlbI
B nannom nmojpaszene CTyAeHTy cieayeT BhIOparh | moBepXHOCTh (HApYKHYIO WU
BHYTPEHHIOIO) U PACCUUTATh MPUITYCKU, HAYEPTUTH TPAPUKN PACTIONOKEHUS TTOJIS JOMYCKa U

MIPOMEXKYTOYHBIX Pa3MEpPOB

Tabnuua 8§ — Pacyér mpumyckoB U 10NYCKOB (BHYTPEeHHSISI IOBEPXHOCTH)

TexHosnorny oneparuu, 3HAYEHUE Pacuérnoe Hony | Ilpen. [Ipen. [Ipen. IIpen.
nepexoil 00paboTKH [IPUITYCKa 3HAYCHUE CK Pasmep | Pasmep | Ilpunyck | Ilpumyc
ITOBEPXH. (Mm) npumycka,MMm | (MkM) | (MKM) (MKM) (MKM) K (MKM)
Hau6 Haunm max min
1 2 3 4 3) 6 7 8

Mosepxu.2 @767
Ra= 1,6MxMm L=31mMmmMm

Pasmep 3arotoBku 3,28 72,75 1600 72,75 71,15 | - | -----
oTBepcTHE

YepHoBoe 2,66 75, 41 300 75,41 75,11 3960 2660
YucroBoe 0,52 75,93 190 75,93 75,74 630 520
Ornenoynoe 0,1 76,03 30 76,03 76 260 100

I'pada 2 Haumenbumii mpumyck Juist 4€pHoit 00paboTKH
2 Zmin. Yép.=2,66mMm
HamMeHbpImit mpuImyck aJjiss 94MCTOBOM 00paObOTKH.
2 Zmin uunc.=0,52mm; [punyck Ha oTaenounyro omneparuio 2 Zmin. Ota.= 0,1Mm
IIpunyck Ha 3arOTOBKY
2 Zmin. 3ar. =2 Zmin. Yép+2 Zmin uuc+2 Zmin. Ota.= 2.66+ 0.52 +0,1=3,28Mm

I'pada 3 3anocsTCS pasMepsl sl KOHEUHOTO TMEpexoa.
d pacu. Ota.= d Hau6. Otn.= d Hom. OTa.+ dotn.= 76+ 0,03 =76,03mMm
d pacu. Yuc.= d man6. Yuc. = d au6. Ota. — 2 Zmin. Ot1a.=76,03- 0,1=75,93mm
d pacu. Uép. = d nau6. Yép.= d nau6. Uuc. — 2 Zmin. Yuc. = 75,93-0,52="75,41mm
d pacu. 3ar. = d Hauo6. 3ar. = d Hau6. Yép — 2 Zmin.uép. =75,41- 2,66=72,75mm




I'pada 4 [lomyck Ha OKOHYATEIBHBIN pa3Mep J0JDKEH ObITh paBHBIM JIOITYCKY Ha

pasmep neranu
dota.= 0,03 MxM=30MKM
dunc.= 0,19 Mxm=190MKM
duép.= 0,3 mxm= 300MKM

83ar. = 1,6.1"° Mxm= 1600— Ha BHYTPEHHHUE Pa3MEPHI.
A= 1,6".¢ 6 < Ha HAPYKHEIE pa3MepBI

(13 3enénnout kuuru Jlonycku u nmocaaku- crp. 136, mpui. 3)
(ToOpeianeB cTp. 29- 36, Tabdm. 3,2- 3,11)

I'pada 5 IlpenenbHblie pa3Mepsl JeTald Ha JaHHOW ONepaluy = 3HaYeHHI0 rpadsl 3

I'pada 6 Hanmensime npeneiabHble pa3Mephl IEPEX0I0B OMPEASSIOTCS I

OTBEPCTHUS — 3TO HAaUOOJIBIIMI MpeAeTbHBIN pa3Mep MUHYC JIOYCK.

d nau6. Ota.= d Hau6. Ota. Aotn.=76,03-0,03= 76MmMm

d mau6. Yuc.= d mau6. Yuc.- dunc.=75,93-0,19=75,74mm

d Hau6. Yep= d nau6. Yep- duep.= 75,41- 0,3= 75,1 1mm
d mau6. 3ar. = d mau6. 3ar.- d3ar. =72,75- 1,6= 71,15mMm

I'pada 7. Hanbonpumii mpuIycKk st OTBEPCTUS yCTAHABIMBAETCS KaK Pa3HOCTh
MEK]Ty HAUMEHBIIIMMHU MPEACTbHBIMUA pa3MepaMu JIETalIA Ha JaHHOW ONepaluu.

2 Zmax. Ota. = d maum. Ot1a.- d Haum. Yuc. =76- 75,74= 0,26= 260MKM
2 Zmax. Yuc. = d Haum.guc.- duaum. Yep. = 75,74- 75,11=0,630= 630mMrm
2 Zvax.uep. = d Haum.uep.- d Haum. 3ar. =75,11- 71,15= 3,96= 3960mkm

I'pada 8 HammeHbImii MpUITYCK JUISI OTBEPCTHUS yCTAaHABIMBACTCS KaK Pa3HOCTh

MCXKOY HauOOJIBIIMMHU OpEACIbHBIMUA pasMEpaM A€TaIU Ha ,HaHHOﬁ orcpanuu.

Zmin otxa. = d mau6. Ota. — d man6. Yuc. =76,03 — 75,93 = 0,1= 100Mkxm
Zmin yuc. = d Hauo6. Yuc. — d vaub. Uep. = 75,93 — 75,41 = 0,52 = 520mkm
Zmin. Yep. = d nau6. Yep. — d mauo6. 3ar. = 75,41 — 72,75 = 2,66 = 2660Mkm

6+0,03

Cxema pacrnoJioyKeHUs OIS IOMyCKa W MMPOMEKYTOUHBIX pazMepoB 7 MOKa3aHa Ha
pUCYHKE 5
— Cxema 1moJs 1onycka 076"°%  Macra6
Tabnuua 9 — Pacyér mpuIycKoB U I0NYCKOB (HAPYKHASl MOBEPXHOCTH)
TexHosnoruy onepanuu, 3HAYEHUE Pacuétnoe | Honyc | Ilpen. IIpen. IIpen. [Ipen.
nepexoabl 00paboTKu HpUITyCKa 3HauYeHue K Pasmep | Pasmep | [Ipunyc | IIpumyc
MOBEPXH. (Mm) npumycka,Mm | (MkM | (MKM) (MrM) | kK (MKM) | K (MKM)
Hau6 Haum max min
1 2 3 4 5 6 7 8
[ToBepxH.6
@45.01002MM JI
Ra=1,25MkMm L=15MM BaJIa
Pa3mep 3arotoBku 5,9 50,898 1100 | 51,998 | 50,898 | -------- | --------
Touenane HIIII
YepHoBoe 4,0 46,898 620 | 47,518 | 46,898 4480 4000
YucroBoe 1,5 45,398 100 | 45,498 | 45,398 2020 1500
Oraenou. (umdos) 0,4 44,998 25 45,023 | 44,998 475 400
L=36-0,62 MM IS
Ra= 3,2 Mmxm Kopmyca




Pa3smep 3arotoBku 7,6 43 538 500 44,038 | 43538 | -------- | -------
®pesepoBaHue

YepHoBoe 5,6 37,938 230 38,168 | 37,938 5870 5600
YncroBoe 2,0 35,938 62 36,00 35,938 2166 2000

I'pada 1 3anomHsercs, MONB3yACh TEX. MPOLECCOM 00PAOOTKH TSl KaX 101
ITOBEPXHOCTH 110 BCEM ONEPALUAM U IIEPEXO0JIaM.

I'pada 2 Haumenbumii npumyck Juis 4€pHoil 00paboTKu
2 Zmin. Yép.=4,0 mm
HamMeHbImii mpumyck it 94MCTOBOM 00pabOTKH. 2 Zmin 4guc.=1,5 mMm;
[Ipunyck Ha OTAEIOUHYIO ONEpaLUIo 2 Zmin. Ota.= 0,4 MM
IIpunyck Ha 3arOTOBKY
2 Zmin. 3ar. =2 Zmin. Yép+2 Zmin umc+2 Zmin. Otn=4+1,5+0,4=5,9 mm

I'pada 3 3anocsTes pa3Mepsl A7 KOHEYHOTO nepexoa. (s BaJa)
d pacu. Ota.= d nau6. Ota.= d Hom. O1x.- doTa.= 76+ 0,03 = 45 — 0,002 = 44,998
MM
d pacu. Yuc.= d man6. Uuc. = d mvau6. Ota. + 2 Zmin. Ota.=44,998 + 0,4 = 45,398 Mm
d pacu. Uép. = d nau6. Uép.= d maun6. Yuc. +2 Zmin. Yuc. = 45,898 + 1,5 = 46,898 Mmm
d pacu. 3ar. = d Hau©0. 3ar. = d mHau6. Uép + 2 Zmin.uép. =46,898 + 4,0 = 50,898 mm
(1 Kopmyca)
d pacu. Yuc.= d mvau6. Yuc.= d Hom. Yuc — o unc.= 36- 0,062 = 35,938 mm
d pacu. Yep.= d mau6. Yep. = d Hau6. Uuc. + 2 Zmin. Yuc.=35,938 + 2,0 = 37,938 mm
d pacu. 3ar. = d maun©6. 3ar.= d mau6. Uep. +2 Zmin. Yep. = 37,938 + 5,6 =43,538 mm
I'pada 4 Jlomyck Ha OKOHYATEIBHBIN pa3Mep A0JKEeH ObITh paBHBIM JIOMYCKY Ha

pasmep aeranu (nJ1s BaJi1a)
dorn.= 0,025 mm =25 mkm (M3 3enénnoin kauru Jlomycku u mocaaku ctp 136, mpu. 3)
duric.= 0,10 mm=100MKM (doOpeiaHes ctp. 29- 36, Tadm. 3,2- 3,11)

duép.= 0,62 mm= 620 MKM
ozar. = 1,1 ,1,2+1’8 MM= 1100 MKM«— Ha Hapy>XH. pa3Mephbl.

(ms1 kopmyca)

dunc.= 0,062 MmM=620 mm (M3 3enénnoii kauru Jonmycku u nocaaku ctp 136, mpui. 3)
ouép.= 0,23 mm= 230 MKkM (dob6psiaaes cTp. 29- 36,1ab0m. 3,2- 3,11)

ozar. = 0,5 ,0‘25+O'25MM: 500 MKM«— Ha HapyXH. pa3Mephbl.

I'pada 5 HauGonbiime mpeneiabHbIE pa3Mephl IEPEXOI0B OMPenestoTcs (IJIA BaJjia)
d man6. Ota.= d Han6. OTa.+ dorn.=44,998 + 0,0025 = 45,023 MM
d man6. Yuc.= d man6. Yuc.+ dunc.=45,398 + 0,10 = 45,498 mm
d nau6. Yép= d nau6. Uep + duep.= 46,898 + 0,62 = 47,518 mm
d mam®. 3ar. = d mauno. 3ar.+ d3ar. =50,898 + 1,1 = 51,998 mm

(1151 kopmyca)

d man6. Yuc.= d man6. Yuc.+ dunc.= 35,938 + 0,062 = 36,0 MM
d naun®. Yép= d namu®. Yep + duep.= 37,938 + 0,23 = 38.168 mm
d HauO. 3ar. = d Hau6. 3ar.+ o63ar. = 43,538 + 0,5 = 44,038 MM

I'padpa 6 Haumenblime mpenesbHble pa3Mephl IeTalu Ha JaHHOW ONepaliiy paBHbI
3Hau. I'pader 3




npeeabHBIMU pa3MepaMu JCTaIM Ha JaHHOW orepanuy. (UIsi Baja)
2 Zmax. Otxa. = d maum. Yuc..- d maum. .. = 45,498 — 45,023 = 0,475Mkm = 475 MM

I'pacda 7. Hanbonpnmii mpUITyCK yCTaHABJIMBAETCS KaK PA3HOCTh MEXTy HauOOJIBIITUMHU

2 Zmax. Yuc. = d vaum.gyep.- duaum. Unc. =47.518 — 45,498 =2,02mxkm = 2020 MKM
2 Zmax.uep. = d Haum.3ar.- d Haum. Yep. = 51,998 — 47,518 = 4,48 mxm = 4480 Mkm

(ns1s kopmyca)

2 Zmax. Yuc. = d vaum.yep.- duaum. Uuc. = 38,168 — 36,0 = 2,168Mrm = 2168 MM
2 Zvax.uep. = d Haum.3ar.- d Haum. Yep. = 44,038 — 38,168 = 5,87 mxm = 5870 MM

I'padpa 8 HammeHbImii MPUITYCK JUTSI OTBEPCTHUS yCTAaHABIMBACTCS KaK Pa3HOCTh
MEIKIy HAaMMEHBIIMMHE MPEAETbHBIMI pa3MepaMy ST Ha JaHHOM omepaiuu. (115 BaJjia)
Zmin otx. = d Hauo6. Yuc. — d gauob. Ota. = 45,398 — 44,998 = 0,4 mm = 400 MKkM
Zmin guc. = d Hau6. Yep. — d Hauo. Yuc. = 46,898 — 45,398 = 1,5 mm = 1500 Mxm
Zmin. Yep. = d nau6. 3ar. — d nau6. Uep = 50,898 — 46,898 = 4,0 mm = 4000 MM
(n1s1 KOpIyca)
Zmin yuc. = d Hau6. Yep. — d man6. Uuc. = 37,938 — 35,938 = 2,0 mm = 2000 Mkm
Zmin. Yep. = d mau6. 3ar. — d man6. Yep = 43,538 — 37,938 = 5,6 mm = 5600 Mxm

Cxema pacmnoJioKeHUsI MOJIsl AOMYCKa M TPOMEKYTOUHBIX pazMepoB D45 g ooz MOKa3aHa
Ha pUCYHKe 6
— CxeMma nomycka Ha pasmep D45.002MM  Macmrab

1.6 Ha3HaueHuUe pe;KMMOB pe3aHus

OO0bem 2-3 cTpaHUIIbI

: B nanHOM nozppaszaene CTyA€HT JAOJKEH pacCUMTaTh PEKUMBI PE3aHus Ha 2
orepanyy B IOJTHOM 00bEME, T.€. C ICKU30M JIETANU U (OpMYJIaMU U 3alIUCaTh B OSICHUTEIBHYIO
3anucky. [Ipu 3ToM BBIOMpAIOTCS T€ ONepalny, Ha KaKKe TPOEKTUPYETCs MPUCITOCOOTICHHE U

pEXYLLMHA MHCTPYMEHT.

B Ta6n1/1uy 3aHCCTHU NAHHBIC ITO PC)KUMaM pPE3aHHA Ha IBC BLI6paHHBIe OoIepanun

Tabmuma 10 — Pexxumbl pe3anus Ha TaHHYIO ONEePaINIo

No [epe ['mybuna [Momaga | Cxkopoctb | O60poT | Toc | Teen | Ton | Tw | Ths | Tomx
ome XOn pe3anus t, S pe3aHus I N . r

p MM MM/MUH M/MHH 00/MUH

1 2 3 4 5 6 7 8 9 10 | 11 12

Hcxoanble JaHHbIE

HazBanue onepanuii-
Marepuaii-
Pexxynmii HHCTpyMEHT-
OOGopynoBanue-
BBINOIHUTE 5CKU3 I€TaJIN C UCIIOIB30BAaHUEM KOHKPETHOTO PEXKYILETO
UHCTPYMEHTA Ha KOHKPETHYIO ITOBEPXHOCTb, @ TAKOKE BO YTO 3aKPEIJIAThL JA€Tallb. YKa3aTh

CTpEJIKaMH BpallleHUE WIIN IIEPEMEIICHHIE JIeTAlIN WIH HHCTPYMEHTA, pa3Mepsl 00padaThiBaeMoi
IIOBEPXHOCTH, IIEPOXOBATOCTh JTaHHOM ITOBEPXHOCTH.
Pacuétel pexxuMoB pe3aHus '
Bce Gopmynsl Gepyrcs M3 yueOHOI TUTEpaTyphl —
Jnmna pabouero xona (Lp.x)

[Momava Ha oquH 060pOT MHUHAETS (S,)
Croiikoctb nacrpymenta (T.p.) u koadduimeHT BpeMeHu Bpe3aHus (A).
Ckopoctb pesanusi (V).

1)

YTouHseTCA 110 TacIOPTy CTAHKA.




YacroTa BpaleHus MIMUHAEIS (YHCI0 000pOTOB MIMHHIEISI-N) 110 HAWJACHHON CKOPOCTH U
YTOUHSETCS 10 MacmopTy CTaHKa

JetictBuTeNnBbHASA CKOPOCTH pe3aHus (V) Mo 4acToTe BpalleHHS
Cuuta pesanus (P;)
Mommocts pe3anus (Npes;) ¥ CpaBHUBAETCS C MOIIHOCTHIO IPHBOIA CTAHKA
(N pe3< NCT)'
Ner=12*Ncr *n
OcHOBHOE (MAIIMHHOE) BpeMsi, TJIe BCE JaHHBIC OSpyTCs 1O MacImopTy BRIOPAHHOTO CTaHKaA.

BHUMAHMUE: Ilpu yrounenue (1o nacnopTy CTaHKa) apaMeTpoB pe3aHus -
nosaud (S) ¥ 9acTOTHI BpallleHUs IMUH eI (N) CleayeT MPUHUMATh OJIMyKaiInee - MEHbIIee
3Ha4YeHHe, T.K. CTOMKOCTh MHCTPYMEHTa yMeHbIaeTcs. C yBeIMYEeHHEM 0J1aul U CKOPOCTH
BpallleHUs IIIUH/ENS IPOU3BOIUTENBHOCTD YBEIMUYUBAETCS, & CTOMKOCTh HHCTPYMEHTA
MaJaeT U 3TO MPUBOJUT K YMEHBILIEHUIO TPOU3BOAUTENBHOCTH U3-3a YaCTOM CMEHBI
UHCTPYMEHTA.

InudoBanpHas, NPOTHKHASA, CTPOTAIbHAS ONEpalliid HEMHOTO OTJIMYAOTCS OT
anropuT™Ma paboThl U BCe pacu€Thl Ha BCE OIepaliiy MOXKHO HalTH B CIIPAaBOYHOMU JIUTEpaType.

1.9 PacueT HOpM BpeMeHU

O6bem 1-2 cTpaHuIbl

B nannom nojapasznene CTyIeHT JI0JKEH pacCuruTaTh IITYYHOE U IITY4YHO-
KaJIbKYJISIIIMOHHOE BpeMs Ha 2 orepanuu B Tadymile 11, Ha KOTOpbIE pacCYUTHIBAIIUCH P CKHMBI
pe3anus. s Tur Heo6xoaumo no kuure Hopmatusel BpeMeHHU 17151 CEpUITHOTO THITA
MIPOM3BOJICTBA 3allMCATh IPUEMBI, KOTOPHIE BHITIOIHSET pabounii. B rpady «T ocH» BHOCH TCA
BpeMs (MUH), pacCUMTaHHOE B pa3zzene «PexxuMbl pe3anus». BemomorarensHoe BpeMst JEIUTCS
Ha BpeMsi HHCTPYMEHTAIBHOE U BPEMSI KOHTPOJISI IETAIN. DTO BpeMsl OepeTcs TT0 HOpMaTHBaM
JUISl JAHHOTO CTaHKa. B mpuMeuyaHuu ciieiyeT yka3aTh, TJ€ B3SThI 3TH 3HA4Y CHUS

Tabmuna 11-OnpeneneHue MTYIHOrO0 BpEMEHH JIJIs JAaHHOM orepamuu

Ne onep IIPUEMBI T T Bcm. T Bcm. NIpUMEYaHUS

ocH. | Huctp. | Huctp.
Mun Mun Mun

1 2 3 4 5 6

1 B3ath, ycTaHOBUTH(Kyna), 3aKpenutb | | ----- HopmarusHbIE CT.
JeTalb

2 B3sTh, yCTAHOBUTH HHCTPYMEHT (Kakoit | | --—--- | | = meeemee-
¥ Kyna?)

3 BrmounTth cTaHok (wem?) | | - | | e

IlogBecTn geranb K MHCTPpyMEHTY it | | ----—- [ | = ===mmmme-
Ha000poT (Yem?)

BrrounTs nogavy (4em?) B —

Bxomrounts oxmaxkaeHune — e

O6pabotars netam | ===-- Pexumbl pezanus

BrixmrounTh oxjaxaesue | 0 mmmm——-

O N| O U1

Beixmtouuts nogauy (wem?) 0 | | -mmmeee- || mmeeeee

10 beicTpelit oTBOA MHCTpYMEHTA ML | | === | | mmmmee-
JeTanun




11

Beikmouuth ctakok || e | s

12 OTKpPENuTh, CHATE feTayb (uem?) | | ====== | | eeeeee-
13 KonTpons neramu (wem?) | | | ===mm--
14 WUroro | mmemm | mmmmee | mmmeee

OmnepaTuBHOE BpEMS MHH. Ton = Tm + TBcn

Bpewmst Ha opranu3anmoHHO — TeXHUYeckoe obcimykuBanue. (Hopmartussl., cTp.)

Topr = (aopr Ton)/ 100
71 opr — KOIGPULIHEHT aopr = % o1 Ton

Bpems Ha oTapIx u andHble HaoOHOCTH. (HopmatuBsl., cTp.)

Tota = (aprn Tor ) / 100
T Aop— KOd(rImenT aorr = Yo ot Tom

Bpewms mryanoe, MuH. Turr = Ton * (1 + (aopr +aom / 100

HOHI‘OTOBHTGHBHO — 3aKIIIOYHUTCIIBHOC BPCMS, MUH.

Tn.3 (HopmaTtuBbl, MUH.)

[IITydHO — KaNBKYJISALHOHHOE BPEMSL. Torr.x =Tor + Tz / n

TJIe 71.- KOJMYECTBO JieTajeii B mapTuu ( IIT. )
2 KoHcTpyKTOpCKasi 4acTh

2.1 IlpoekTHpOBaHUe NPUCTIOCOOICHUS.
O06bem 3-4 cTpaHUIbI
B nanHoM nozpasaene CTyIeHT JOJKEH BBIOPATh M CIIPOEKTUPOBATh MPUCIIOCOOIeHUE
1Sl TaHHOW onepannu. K MOMEHTY MpOeKTHpOBaHU S TPUCIIOCOOICHHU S TEXHOJIOTUYECKI I
Mpoliecc U3rOTOBJIEHUS JAETaIH J0JKEH ObITh pa3paboTan. B nanHOM pa3zzaene onucarh posib
TEXHOJOTNYECKOM OCHACTKM B MAIMHOCTPOCHUU. AHATU3UPYETCS AeTallb, OIKCHIB aAlOTCS €€
KOHCTPYKTHBHBIE 0COOEHHOCTH.
Jlnst aToro HEe0OX0IMMO:
---- Ha3HayeHMe NpoeKTupyeMoro yCTponcTBa.
----.YCTpoiCTBO U MpUHIMI pabOTHI mpucnocobeHus: OnucaTh NPUHLIUT pabOTHI U
KaK KpernuTcs K CTaHKy ITPOEKTUPYeMOe YCTPOMCTBO. M3 KakuX 371€MEHTOB COCTOUT
npucnocobienue. Kak ycranapnupaercs 1eTajab B IPUCIOCOOTICHUH
---- Bb16op cxembl 6azupoBanus. OnpenenuTb, KAKUX CTereHel CBOOOIbI T0HKHA
OBITh JIMILEHA JeTalb P BBINOJIHEHUH 3alaHHON onepanui. [lonHast cxema 6a3upoBaHus
JIMINAET 3aTOTOBKY BceX 6 cTeneHeit cBo6oabl. HekoTopbie oneparnu He TpeOyIoT MONTHOM
CXeMbI 0a3MpOBaHMS, T.K. 3aTOTOBKA ITOBOPAYMBACTCS BOKPYT' CBOEH OCH. 3a OCh JAeTaln
IPUHUMAIOT OCh X, HE3aBHCUMO OT TOT0, KaK IpH 00pabOTKe AeTalu PacHOIOkKEHA €€ OCh.
HapucoBatb cxemy Ga3upoBaHus
--- Onpenenenne norpemHocT 6a3upoBanus. CpaBHUTH MOTPEITHOCTH
0a3upoBaHMs C JONYCKAMU Ha U3TOTOBJICHUE, IJI€ NOTPEIHOCTh 0a3UPOBAHUS JOJKHA ObITH
3HAYUTEIBHO MEHbIIE JOMYyCKa Ha COOTBETCTBYIOIMN pa3Mep
--- Bpi10op Tumna 3axkuma u pacyer ycuiaui 3axuma. Onucarh - Kakol THIT 3aKUMa
BbIOpaH, HapHCOBATh CXeMy 0a3MpOBaHUs AETANIU, T1€ YKA3bIBAIOTCA: CHJIA TSDKECTH, CHJIA U




MOMEHTBI PE3aHUs, CHIIBI TPEHUS, YCUIINE 3a)KUMa. BeIOpaTh MECTO MpHUIIOKEHUS yCHITUI
32)KMMa U TPUHIIMIHAIBHYIO CXeMy NPUCIOCO0IeHHsT BBITOIHUTE pacUETHYIO CXeMy
npucnocobsieHuss OnpeaeanTs HEOOXOIUMYIO BEIHUUHY yCHIIUA 3axuma. Ecnu ycunus
3a)KMMa HE COBIAJIAET C MPUJIAraeMbIM YCHIINEM, TO HEOOXOAUMO ONPEACTNUTh U BETHUYNHY
IPUJIAraeMoOro K MEXaHU3My 3aKUMa YCHIINSL.

--- PacdeT 0CHOBHBIX ITapaMeTpoB MpHCIocoOeHus. PaccunTaTrs OCHOBHBIE
napameTpbl KOHCTPYKIIMH TPUCIOCOOICHHUS, T OOMBIIMHCTBO ITapaMeTPOB
MPUCIIOCOOJICHUS OTIPEIEIISAIOTCSI KOHCTPYKTUBHO NP BBIYEPUUBAHUHU COOPOUHOTO YepTekKa.
K ocHOBHBIM mapameTpam, TpeOYIOIMM pacyéTa MOKHO OTHECTH: AUAMETP TTHEBMO — UITH
TUJPOIIPUBO/A 3AKUMHOTO YCTPOHCTBA, pAaOOUMil X0/ MOPIIHS WM IITOKA ITHEBMO — HIIU
TUIPOLMIIMH/IPA; BBICOTY YCTAHOBOYHBIX MAJIbLIEB, HCKIIOYAIOIIYIO 3aKIMHIUBAHUE
3aTOTOBKH IPH ChEMe paboume pa3Mepsl JeTanei, HCIBITHIBAIONIX HAITPSDKEHUS; YIITbI
IIOBOPOTA TOBOPOTHBIX MPUXBATOB U TTapaMeTPhl BAHTOBBIX KAHABOK ISl TOBOPOTA
PUXBATOB.

--- BBINOJIHUTBE COOPOUHBIH UepTEXK MPUCTIOCOOTEHHUS U CIeL U (PUKALIHIO
(BeinosiHsieTcst mapasiesibHO C BBIMOJIHEHUEM IL.II. 1...7).

2.2 IlpoeKTHpOBaHUE pesKyILIEro HHCTPYMEHTa
O06bem 2-3 cTpaHuIlbI
B nanHoM nopapaszaene CTyIeHT MPOEKTUPYET PEXYIMA HHCTPYMEHT ISl JaHHOMN
OIlEpaIUH.
Jy1st TOTO HEOOXOMMO:
--- BeIOpaTh KOHCTPYKIIMIO MHCTpyMEHTA (LIENbHBIN, COOPHBIN, CBAPHOI, HACATHOMH, C
XBOCTOBUKOM HJIM JIEPKABKOU U T.II.).
--- Be1OpaTh MaTepual AJis pexyliero MHCTpyMeHTa
--- HazHaunTh reoMeTpryeckie mapamMeTpsl pexymed 4acTH HHCTPYMEHTa
(BBIMOJIHUTB ICKU3BI).
--- BeimosnnHUTh HE0OX0JMMBIE PACU€ThI, B TOM UM CJIE HAa IPOYHOCTH (B 3aBUCUMOCTHU
OT BUJa MHCTPYMEHTA).
--- BBIIIOJIHUTB YEPTEK PEIKYLIEIO UHCTPYMEHTA.
Ecnu KoHCTpYKUMS MHCTPYMEHTA I€IbHAsl, TO YEPTEX ACTATbHBIN U CrIelU(PUKaLIHs
HE HY)XHA.
Ecnu KOHCTpYKIMS WHCTpYMEHTa COOpHasi, TO YePTEXK COOPOUHBIN U creI U prKaIUs

HY)KHA.

2.3 IlpoekTHpPOBaHUE M3MEPHUTEIbHOI0O HHCTPYMEHTA
O6beMm 1-2 cTpanuilsl
Yairie Bcero B KypcoOBOM IPOEKTE MPOESKTUPYIOTCS MpeAeIbHbIE KanuOpbl (KaTuOpsl —
NpOOKK U KauOpbl — CKOOBI).

Hago mOMHHMTB, 4YTO CyIIECTBYIOT CTAaHJAPTHBIE KOHCTPYKIMH MPEAECIBbHBIX
KaJIMOpOB, HO BCE OHU TPEOYIOT pacu€TOB MCHOJHUTENBHBIX Pa3MEpOB pabOUnX JIEMEHTOB
KaJTHOpOB.

B nanHom noapasnene cTyqeHT NPOEKTUPYET U3MEPUTEIbHBIA HHCTPYMEHT AJIs
JAaHHOM OomepanuH.
Jlnst aToro He0OX0IMMO:
--- 1o cOOTBETCTBYIOIIIMM CTaHAAPTaM B 3aBUCUMOCTH OT HOMHHAJIbHBIX Pa3MEPOB,
MOUIeKAIMX KOHTPOJIIO, BHIOpATh KOHCTPYKIMIO Kaauopa.

--- BBINTOJHUTB pacy€Thl HCIOJIHUTENIBHBIX PA3MEPOB MPOXOIHOM U HEMPOXOJAHOMN
CTOPOH KarOpa (C BBIMOJHEHUEM PACUETHOM CXEMBI).

--- BeImomHuTB 4epTEx (COOPOUHBIH UepTeXk) CIIPOSKTHPOBAHHOTO MPEIEIEHOTO
Kauopa.



Yarrie Bcero KOHCTPYKUMH MPEAETbHBIX KAIHOPOB COOPHBIE, TOATOMY BBITIOIHSIOTCS
cOopouHbIe yepTexH co crenudurkanusmu. KanuOpbl — ckoObl A1 HEOOIBIIMX Pa3MEPOB
BBITIOTHSIFOTCS IIEJIEHBIMH.

3anmTa KypcoBOro nmpoeKra

3aKOHYEHHBIN TPOEKT caaercs cryaeHToM 3a 10 nHeit pykoBoautento mpoekra 1 ECK/JI na
noxnuck. [lo pesyabratam IpocMOTpa MPOEKTa PYKOBOJUTENH Ja€T MUChbMEHHBIN, OObEKTHUBHBIH
aHaIM3 COJAEPKaHHUS U KauyecTBa KypcoBoro mpoekra. CTyaeHT OOJKEeH ObITh O3HAKOMIIEH C
colep)KaHWEM 3aMEyaHHMil He TMO3JHee, 4YeM 3a JeHb JO0 3alMThl Ipoekra. BHeceHue
UCIIPaBJICHUN MOCJIE ITOTO HE J0MYCTUMO!

3ammra KypcoBOoro MpoeKTa MPHHUMAETCSI TPEeMs 4JICHAMH KOMHCCHH :

- Ipe/iceaaTeNb UKIOBON KOMUCCUH

— 2 mpenoaBaTes CrielHaTbHBIX JUCIUIUINH — PYKOBOJUTENN TTPOCKTa

CTyneHT KpaTKO U YEeTKO M3JIaraeT CojepKaHue BhIIIOJIHEHHON paboThl ¢ 000CHOBaHUEM
MPUHATHIX pelieHui B TeueHun 5 -10 MunyT. Jlanee 3a7ar0Tcsi BOMPOCHI, CBSI3aHHBIE C KyYPCOBBIM
npoekroM. OO01ast TPOAOIKUTENBHOCTD 3alMTHI -2(0) MUHYT.

[locne oxoHyaHUs TyONTUYHOM 3aIMTHl TPOBOJUTCS 3aKPHITOE COBEIAHNE

MpernoiaBaresiei, riae MpUCcBauBaeTCs OIlEHKA Al THI.

KpuTepuu oneHKH 3alIMTHI KYPCOBOT0 MPOEKTA

OLICHKa Ilokazarenu

5 (otmu4HO) | -cBOOOAHOE BIIaZICHUE YIEOHBIM MaTEpUAIOM;
- IyOOKO M ITOJIHO PACKPBITHI TEOPETHUECKUE U MPAKTHUYECKIE acIIeKThl BOIIPOCa
- U3JI0’KeHHE OOIMX M YaCTHBIX aclleKTOB BOIIPOCA JIOTUYHO;

- OTBCTHBI YETKUC,
-TBOp‘-IeCKI/Iﬁ MOoAX0 K U3JIOKCHUIO MaTCpualia,

- IPpOACMOHCTpUPOBAHA TUCKYCCUOHHOCTD HpO6J'I€MaTI/IKI/I;
- MCIIOJI30BAaH JIOTOJHUTEIBHEBIN Marcpuall.

4 (xopo1wo) - BJIaZICHUE Y4eOHBIM MaTepHalioM B paMKax JIEKIIHOHHOTO Kypca U 00CYX/IeHUs Ha
CEMHMHAPCKUX 3aHATHSX;

- PacKpbIThl OCHOBHBIE aCIIEKThI BOIIPOCA;

- IMEIOTCS JIOTUYECKUE HETOUHOCTH;

- OTBCTHI IO CYHICCTBY BOIIPOCA,

- YyBCTBYETCS TOTEHIIMAJ, KOTOPBIM MOXET OBbITh peaIn30BaH IpHU
JOTIOJTHUTEIBHOM MPOPAOO0TKE OTACIBHBIX TEM JIACITUTIIINHBI

3 - yueOHBII MaTepuan ycBOeH ¢1abo;
(YZOBIIETBOPHUT | - HEAOCTATOYHO ITOJHOE OCBEIICHHUE Y3JIOBBIX MOMEHTOB BOIIPOCA;
CIIHO) - PacCKpBITHI OTJEIBHBIE ACIIEKThI BOIIPOCA;
- JIOTUKa HapylIeHa;
- OTBCThBI HC BCCraa KOHKPETHEI,

- C/IeJlaHa TIONBITKA CAMOCTOSTEIBHOTO OCMBICICHHUS U HM3JI0KECHUS H3y4aecMOTO
Marepuaa

2 - yueOHBIM MaTepHall He YCBOEH;
(HeyHOBJIETBOP | - B OTBETAX IOKa3aHO CJIaboe MOHMMAaHHE TEOPETUUECKUX aCIIEKTOB BOIIPOCa,

HTEIIbHO) - HE PACKpBIT HU OJINH U3 ACIIEKTOB BOIIPOCA,

-OTBEThI IOBEPXHOCTHBI;

- JIOTMKa B U3JI0’)KEHUH HE HAOII0AaeTCs;

- OTBETHI HE 110 CYIECTBY BOIIPOCA;

- Marepuajg M3jlaraeTcs TOJBKO Ha OCHOBEe YydeOHMKa O€3 CChUIOK Ha
JIOTIOJTHUTENBHYIO JINTEPATYPY




Meroauyeckie ykasaHus UL CTYJEHTOB II0 BBINONHEHHIO KYPCOBOTO —[POEKTa
cocTasieHbl B coorBeTcTBUU ¢ Tpebopanusmu OI'OC CIIO mo cmenmamsHocTn 15.02.08
TexHomorUs MaIMHOCTPOEHHUS.
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