INPUMEP OTBETA HA
BOITPOCHI 11O KOHTPOJILHOM PABOTBI M1 BAUYETY IO
JANUCHUIIIINHE «OcHOBBI NPOEKTHPOBAHUSI.
KPUTEPUU ONEHUBAHMUSL.

(3aounas popma oOyueHus1, crerpanbHocTh OM/], HanpaBieHrne «MeTauTyprusi»)

3AZTIAHME 1. Tpe6GoBanusi, npeabsBisieMble K U3TOTOBJIEHHUIO ILITAMIIOB

K wu3roroBieHuto mramMmnoB [jisi XOJOJHOM IUTAMIIOBKM HPEIbSBISIOTCS
CllelytoIlre OCHOBHbIE TpeOOBaHUS:

BBICOKasi TOYHOCTh M3rOTOBJICHHUS IeTajed U cCOOpKHY;

BBICOKOE Ka4eCTBO 00pabOTKH COMpSATaeMbIX U (hOPMYIOINUX TTOBEPXHOCTEH
JeTalei.

Otu TpeboBaHMs 3aBUCST APYT OT Apyra. Tak, HanpuMep, BBICOKOE KaueCTBO
00pa0OTKM TMOBEepXHOCTEW IyaHCOHOB U MaTpull LITaMmna oOecredrBaer
HEOOXOUMYIO CTOMKOCTh, @ TOUHAsl B3aUMHas [MOANOHKA ITyaHCOHA U MaTPULIbl —
NOJlyuYeHUE BBICOKOKAYECTBEHHBIX JeTaled M BBICOKYIO CTOMKOCTh IITaMIla B
pabore. [IpenebpexeHre ogHUM U3 3TUX TPeOOBAHUN SBUTCS MPUUMHON HU3KOTO
KayecTBa wTamna. Hampumep, HM3Kas TBepAOCTh IUTaMIa BCIEACTBHE
HENPaBUJIBHOIO PeXMMa TepMHUUECKOH 00pabOTKM cBeleT Ha HeT BCe YCHIJIMS IO
MOJIyYeHHUIO BBICOKOW TOYHOCTH 0Opa0OTKH, TaK Kak IITaMIl OyJeT UMETh HU3KYIO
CTOUKOCTb.

[IltamnoBasi ocHacTka B Ipollecce OKCIUIyaTaluud HaXOAMUTCS MOJ
JNEHUCTBUEM 3HAUUTEIbHBIX HArpy30K. JTH Harpy3kd pa3jM4Hbl 1O BEJIWYUHE U
HaIlpaBJIEHUIO U 3aBUCST OT XapakTepa padoT, JUisl KOTOPBIX IpeIHa3HaueH LITaMII.

CnocoOHOCTh IITAaMITOB BBIAEPKATh ONPeIeIEHHOE KOJIMYeCTBO BEIPYOOK 110
PEMOHTa WIK A0 TOJHOTO H3HOCAa Ha3bIBAIOT UX CTOMKOCTHIO. [l BBIpyOHBIX
mTamIioB cpefusis croitkocth coctapisgeT 15 000—20 00Qieraneii 10 mepeToyku
r 600 000—800 00@QeTaseii 10 MOJITHOrO U3HOCA.

[IITamI1, U3rOTOBJIEHHBII C y4€TOM OCOOEHHOCTEH TEXHOJOTMH IITaMIIOBKU
(HampuMep, YCTPOHCTBO COOTBETCTBYIOIIETO YKIOHA B OKHAX BBIPYOHBIX MATpPHII),
uMmeeT 0oJiee BBICOKHE HKCILTyaTallMOHHbIE JaHHBIE.

IToBbIlIEHNE CTOMKOCTH IITaMIOB 3aBUCUT OT KadecTBa MX M3TOTOBJIEHUS:
OT TOYHOCTH COIpPSDKEHHUs, TepMUYecKod oOpaboTKu JeTaieid IIIama,
ydacTBYIOUIMX B (OpMOOOpa3OoBaHMM H3IENUN, W KayecTBa OTACIKHA pPabounx
MOBEpXHOCTEH IMyaHCOHOB M MaTpull. HamGomnpliee 3HaueHHe 3TO HMeeT NpHU
U3rOTOBJIIGHUH MAaTpULl M IYaHCOHOB BBITSDKHBIX IITAaMIIOB W IITaMIOB s
YAQpHOTO BbIJABIMBAHUS.

B pesynbrare MexaHndeckoi oOpabOTKM Ha MOBEPXHOCTSAX JAeTaliel mrTammna
OCTaroTCs Cliefibl BO3IEHCTBUS PEXYILEro MHCTPYMEHTa Ui abpazuBa. DTH Clie/Ibl
B BUJe IpeOelIKOoB U BIAAUH OTPULIATENIBHO BIUSAIOT Ha paboTy (opmyromux u
comnpsiraeMbIX JleTajeu.

IIpaBunbHOE U CTaOUIIBHOE CONpPSIKEHUE TPYLIUXCS TOBEPXHOCTEN ITAMIIOB
Tak)K€ 3aBUCUT OT LIEPOXOBATOCTU MOBEPXHOCTH compsiraeMbix aeraineil. [lmoxo
OTIOJIMPOBaHHbIE TOCAJOYHbIE TOBEPXHOCTHU TOCJEe HENPOIOJIKUTENbHON paboThl



BCJICACTBUEC UCTUPAHUS rpe6e1m<0B TEPSAXOT CBOM PA3MEPhl. YBCINYMBACTCA pa3Mep
OTBEPCTHUA, a pa3sMEp CTCPIKHA YMCHBIIACTCA W CKOJIB3AIIas IMOoCaJlKa IICPEXOaUT B
MMoCaaKy ABUKCHUS NN XOOOBYIO, TOYHOCTD TEPACTCH.

3AJJAHUE 2: BBINOTHUTH 3CKU3bI Onepaluil BBIpyOKH U MPOOMBKHU I10 3aJJaHHBIM
IraMeTpaM, MPOCTaBUTh UCIIONHUTENbHbIE pa3Mepbl HHCTPYMEHTA JUJIsl [ITaMIIa.
WcnonuurtenbHble pa3Mepbl HWHCTpPYMEHTa i JIF0OOro HapyXHOTO pasMepa
ompezenstoTes o Gopmynam 3.1:

Dy, = (DH _A)+5M ;
D, = (DH _A_Z[Z)—JH , (3.1)

rae Dy, D - COOTBETCTBEHHO pa3Mepbl MATPUIIBI M [TyaHCOHA, MM;
Dy - HOMUHAIIBHBIHN pa3Mep U3IETHs, MM;
A - ToJte Ionycka Ha W3rOTOBJIEHHE aeTain, MM; (BRIpyOKy nenaem o h14)
Z- 3a30p MEX/ly MaTpHIIed ¥ ITyaHCOHOM, TpUHUMaeM ero paBHbM 0,1 mmM;
3, TIOJIE JIOTyCKa HA U3rOTOBIIEHHE MaTpuilsl, MM (mo H7 - mist BeipyOKku, u H8 - mst
IPOOUBKH).
d,, - TIoJIe I0MycKa Ha U3rOTOBJEHUE MTyaHcoHa, MM (o h6 - utst BeipyOKu u h7- st
IPOOUBKH).
VcnionHuTenbHbIe pa3Mepbl HHCTPYMEHTA JUIs JTF000r0 BHYTPEHHET0 pa3Mepa
ompezenstoTes o Gopmynam 3.2:
D, =(D, +A+2Z)":

D, =(D, +A)_, . (3.2)

Jlst pazMepa BeIpyOKH quaMeTpoM 355vm.

Tak kak BeIpyOKy aenaem no h1l4,To mo Tabnuile mosieil AOMYCKOB HAXOAMM TOJIe
JIOITyCKa Ha u3roToBieHue aeramd A=1,4mm.

[ToJte nomycka Ha M3rOTOBJICHUE MAaTPHIIBI HaxoauM 1o H7, oHo Oymet paBHO
0,=+0,05 AMm.

[Tone momycka Ha MU3rOTOBIIEHUE ITyaHCOHA HaxoauM 1o h6 Oynet paBHO J, =-
0,036um.

[To popmyne 3.1:

D,, =(355-14) %% =3536"% yu ;

D, =(355-14-2[01)_yy,, = 3534 ggeeM .

Jlnst pazmepa BeipyOKku quameTpoM 130mMm.

Tak kak BeIpyOKy aenaem no h1l4,To mo Tabnuile mosieil AOMYCKOB HAXOAMM TOJIe
norycka Ha m3rotoBieHue aetanu A=1,0mm.

[Tone momycka Ha M3rOTOBIIEHNE MATPHIILI HaxoauM 1o H7, oHo Oymet paBHO
0,=+0,04m.

[Tone momycka Ha U3rOTOBIIEHUE ITyaHCOHA HaxoauM 1o h6 Oynet paBHO J, =-
0,0251m.

[To popmyne 3.1:



D,, =(130-10)"" =129,0"%% yuu ;
D, =(130-10-2[02)_ 55 =1288._gp,smim
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CxeMbl pacToIOKeHHs TIoJIel JOMYCKOB Ha UCIIOMHUTEIbHBIE pa3Mephl yaHCOHA
Y MaTpHIIbI TpH BEIpyOKe nuamerpom a) 355u 6) 130mm.

Jlst pazMepa MpoOUBKU OTBEPCTHUS TraMeTpoM 60 MMm.

Tak kak npobuBky aemnaem mo H14, To mo Tabnuie mosieil JOMYCKOB HAXOIUM
moJie Iorycka Ha u3rotosienue neramu A=0,62mm.

[Tone momycka Ha U3rOTOBIIEHUE MATPHIILI HaxoauM 1o H8, oHo Oynmet paBHO
6,=+0,0461M.

[Tosyte nomycka Ha M3TOTOBIIEHUE MTyaHCOHA HAXOUM 1o N7,0H0 OyeT paBHO J,, =-
0,03vuM.

[To popmyne 3.2:

D,, = (60+ 062+ 20D =6082" %"y, ;

D,, =(60+ 062)_yy; = 6062_yg5mm..
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CxeMblI pacIioIoKeHus MoJIeH TOMyCKOB Ha UCTIONHUTEIbHBIE pa3Mephl ITyaHCOHa
Y MaTPUIIbI TPH MPOOUBKe oTBepcTHs quameTpoM a) 60u 6) 220Mmwm.

Jlist pazMepa npoOUBKU OTBEpCTHUs quaMeTpoM 220MMm.



Tak kxak mpobuBky nemaem mo H14, To mo TaGiuiie mosield MOMYCKOB HAXOIUM
moJie IoIycKa Ha u3rotoBjeHue aeramu A=1,15mm.

[Tone nomycka Ha U3TOTOBIICHHE MaTPHIlLI HaxoauM 1o H8, oHo OyzaeT paBHO
0,=10,0721Mm.

[Toste gomycka Ha M3rOTOBIIEHHE MTyaHCOHA HAX0 UM 1o h7,0H0 OyaeT paBHO J,, =-
0,046um.

ITo dopmyne 3.2:

D, =(220+ 115+ 2[0,].)+0’072 = 22135 %72 3y, -

D,, =(220+ 115)_y5, = 22115 o s mm.

3.
3AJTIAHUE 3: Heob0xomuMo ompefenuTh I[EHTP JaBieHUS IITamra
rpaduyecKuM CIocoOoM.

['paduueckuii cmocod HaxOXACHUS LIEHTpa JaBjieHUs mokazad Ha puc.l.1l.Ha
HEeM M300pakeHa BEpXHsisl 4acTh IITaMIIa ¢ [IeCThIO IyaHcoHamu (puc.l1.1a).
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Pucynok 1.1 'paduyeckuit cnoco® HaX0XASHUS EHTPa JaBICHUS ITaMIIa

Ycunust BRIpyOKH MPOMOPIIMOHATBHBI TIEPUMETPAM ITyaHCOHOB. M3 1IeHTpoB
tsokectn A, B, C, D, E myaHcoHOB B MpOW3BOJBRHOM MaciuTade MpOBOASTCA
otpesku Py, Py Py, P, ¥ T.1I., BEIMUNUHEI KOTOPBIX IIPOMOPLIOHATBHBI IEPHMETPAM
MyaHCOHOB. 3aTeM BBIMOJHSAETCS TMOCTPOCHHE BEPEBOYHOIO MHOTOYTOJIbHUKA
(puc.1.1p), aisg dyero mapamienbHo otpeskam Pp, Py, Ps, Pi, Ps u Pg Ha onHoi
npsMoil B MaciuTtabe OTKaabiBatoTcss oTpe3ku P;, manee P, u 1.0. mo Pe.
BriGupaetcs npousBosibHas Touka O, ¢ KOTOPOW COEIMHSIIOTCS KOHIBI OTPE3KOB
(cun) Py, P, u 1.4. I[Monydennsle auHunr obo3HavaroTces nudpamu 1,2 u 1.1. anee
o]l BepxHel vacteio mramma (puc.l.1a) Ha mpomo/keHHH oTpe3ka P; Gepercs
MIPOU3BOJIbHAS TOUKAa A’ U yepe3 Hee MPOBOAUTCS JIMHUS MapajuienbHasd aydy 1. Ot
TOYKH A’ 710 TiepeceueHus ¢ mpoaosbkeHueM cuit P, u P; (Touka B’) mpoBoguTcs
JUHYS TapajuienbHo Jdydy 2 u 1.0 1o jdyda 6. Touka mepeceuenus idydeit 1 u 6



(moxazaHO IyHKTUPHOW JIMHWEH) JaeT OCh IeHTpa JaBieHus &. Tak kak
MyaH4YOHBI PACIONIOXKEHb HECUMMETPUYHO, AHAJIOTMYHO HAXOJUM OCh IIeHTpa
JIaBJIEHUS] B TEPIEHAUKYJIIpHOM HarpaBieHuu (puc.l.1B), 1y 4Yero MoBTOPHB
MIOCTPOEHKME BEPEBOYHOIO MHOTOYTOJIbHUKA, HalIeM TOUKYy S; (BTOpas oCh IIeHTpa
nasyienus). [lepeceyeHre TMHUHN, TPOXOIAIIMX Yepe3 TOUYKU Sy ¥ Syaet Touky S -
LEHTp JaBJIeHUs JaHHOTO IITaMra

KPUTEPUU OLNEHUBAHMUSI.
MeTonuka wu3y4eHHUS] M KOHTPOJIS AUCUUNIWHBI Oa3upyeTcss Ha
KpeIUTHO-MOIYJIbHON cucTeMe BHEAPEHHON B akageMuu. Y UeOHBIM MIaHOM

B KOHIIE CeMecTpa MpeyCMOTPEH 3a4Yer.

Kputepuu onieHKr 3HaHUM ClieIyrOIINe:

Orenka “oTiangyHo” COOTBETCTBYET 90 — 10M®amioB
Ouenka “xopoiio” " - " 75 - 8%amios
Ouenka “ya0BIETBOPUTEIHHO" " - " 55 - 7&Hannos
Onenka “HeynOBJIETBOPUTENHHO” " - " 0 - 54%%annos

HUrtoroBass omeHka 3a MOJYJdb COCTOMT U3 OLEHKH 3a 3alluTy
KOHTPOJbHON paboOThl M OLEHKH, MOJYyYCHHOW NMpPU HANMMCAaHWUU MHUCHhMEHHOMN
JacTH 3a4eTa.

3a KOHTPOJBHYIO paboOTy CTYIEHT MOXET MOJy4YuTh MakcuMainbHO 40
0amnoB, MUHUMaJbHasl TOJOXHUTEJIbHAs OIEHKH cocTaBiseT 25 Oammos. B
KOHTPOJbHYIO paboTy BXOIHMT TpPH BOMNpoOca, OAWUH U3 KOTOPBIX
TeopeTnveckuii (MakcumasbHas omeHka -10 GannoB) M aABa MpaKTUYECKHUX
3afanus (MakcuMmalbHas oneHka - 15 6annoB 3a kaxaoe 3amanue). B cymme
MaKCHMaJIbHO CTYJIeHT MoxeT noxyuuth 40 6annos.

3a BbINOJHEHUE 3adyeTHOW paboOThl CTYAEHT MOXET TMOJIy4YUTh
MakcumaibHO 60 6annoB, MUHUMaIbHAs MOJOXKHUTENbHAS OlleHKA COCTABISET
30 OGannmoB. 3ayeTHbId OuIeT COCTOUT K3 3 BOIMPOCOB. TEOPETUUECKHUM
(MmakcuManbHas oleHKa - 16 06anjgoB) W JOBa MNPAKTHYECKUX 3aaHUs
(MakcuMmanbHas oIleHKa - 22 0allioB 3a Kaxjoe 3anaHue).. B cymme
MaKCHUMaJbHO CTYJI€HT MOXeT Moay4uTh 60 Ganos.

B cymme ctyneHT moxeT monyunth oT 55 go 100 6amnos. Takast oueHka
OyZeT cUuTaThCsl MOJOKHUTETBHOM.

[IpenogaBaTens UMeeT MPaBo 3a4ecTh OL[EHKY 10 KOHTPOJIBHOU paboTe, Kak
OLIEHKY 3a 3aueT (MepecynTaB OLEHKY IO MPOIMOPINK) U BHICTABHTH UTOTOBYIO
olleHKy 0e3 HamucaHusl MMCbMEHHON YacTH 3a4eTa.



