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IIpakTn4yeckas padora Nel
AHanu3 pabourx YepTeKEN JeTaIeH

1. UucTpykTuBHas kapTa

3ag!aHHe: Ha OCHOBAHHU IIOJTYYCHHOI'O YCPTECIKA_ACTAJIU, HpOﬁH&HHSHpYﬁTe
Tpe6OBaHI/IH I10 TOYHOCTH U IICPOXOBATOCTH K pasMEpaM U ITIOBCPXHOCTAM JACTAJIN.

Ileab padcoThI: IIpOoaHaJIUu3UpPOBATh YKa3aHHBIC TpC6OBaHI/IH II0 TOYHOCTH U

IIEPOXOBATOCTH K pa3MepaM U MIOBEPXHOCTSM JieTaau. (3aJaHKie BBITOIHSITH 110
YePTEKY JeTalN).

TexH0JI0rusl BLINOJHEHUSI pAa0OThI:

1.
2.

OnpenenuTs Ciy»)eOHOE Ha3HAUCHUE U3JIETNS U 1aTh €ro ONMUCaHUE.

Onpenenuth Ha3HaueHHE 0OpabaThIBAEMOM JETaIN KaK COCTaBHOM 4acTH
coopouHoi exuHUITEI. [IpoaHamu3upoBaTh CIyKeOHOE Ha3HAYCHUE OTICIIbHBIX
3JIEMEHTOB JICTAJIA U OBEPXHOCTEU

[Ipoananu3upoBaTh MaTepuan AETalu, €0 XUMUYECKAN COCTaB U
(hMBUKOMEXaHUYECKHE CBOMCTBA.

OnpenenuTs PEKUMBI U YCIOBHS paOOThl TMMHUTHPYIONIUX IOBEPXHOCTEN UITH
3JIEMEHTOB JICTAJIA U BBISIBUTH BO3MOKHBIC PUYMHBI BBIXO/1a €€ U3 CTPOSI.

JlaTh TIpeIoKEHUsI IO OTACIOYHON U YIPOUYHSIONIEH 00paboTKe TUMUTHPYIOLTUX
MOBEPXHOCTEH C 11€JIbI0 00ECIeUeHHUs IOJITOBEUHOCTHU JICTAIU UJIH TI0 3aMEHE

Marcpualia ACTaJIln U TCXHOJIOTHUH €€ N3IOTOBJICHHUAA.

@DopmMHupyeMble KOMIIETEHIIMH:

1.

YmMmenue KJ'IaCCI/I(bI/II_[I/IpOBaTB HU3OCIINA MAIIMHOCTPOCHU A, UX CJ'IY)KC6HOC

Ha3sHAa4YCHHUEC U ITOKa3aTCIN Ka4yCCTBa, JKU3HCHHBIN OUKII,

2.

BrazieHre HaBbIKaMH 0(hOpMIICHHSI PE3yJIbTaTOB UCCIIEIOBAaHUM U IPUHATHUS

COOTBETCTBYIOIIMX PELICHUN.

Oo6opynoBanue 1. COopouHbIE UEPTEKH, ClICIUPUKALINN, TEXHUUECKHE

XapaKTepUCTUKU U3JIEIINN, YEPTEKU NETAICH.

JluTeparypa Uil NOATOTOBKH K MPAKTHYECKON padoTe: TexHoIorus

MalIMHOCTPOCHUS: YUeOHUK AJis BbIciuX.yue0.3aBenennii/J1.B.Jle6enes.-

M.: «Akanemus», 2006.-528 c.



2.KAPTA JOITYCKA

K npaktuueckon padote Nel

1. Kakum 00pa3om yka3aHue KBAJIUTETA WIIH JIOIyCKa OIPEIeIIIeT TEXHOJIOTHIO
00paboTku?

2. YKaxuTe Ha3HAUCHUE KBAJUTETOB!
01,0,1,2,3,4

¢ 5-rono 11-w1d

cl12-ro o 18-p1id

3. B xakux ClIy4dasax pasMCpbl HAa3bIBAOTCA CBO6OI[HI>IMI/I U KaKMMH KBAJIUTECTaMH

XapaKkTepU3yIT TOYHOCTh 00PabOTKU CBOOOIHBIX pa3MepoB?

Kaknmu 6ykBaMu 0003Ha4aIOTCSI OCHOBHBIE OTKJIOHCHHSI:
B CHCTEME OTBEPCTHUS

B CUCTCMC BaJia

4. Onpenenure s pazmepa 25H7: CXeMa PaCHOJIOKEHUS OISl A0y CKa
CHUCTEMY, B KOTOPOU 3aJIaH pa3Mep
HOMUWHAJIbHBIN pa3zmep

KBAJIUTET

5. [NosicauTe ycmoBHBIE 0003HAUYECHHUSI IEPOXOBATOCTH MTOBEPXHOCTH

Ra 3,2

Vf/?a 32

Orxeys

Ra 16

NommposaTs

-\7 M Ra 0,025

6. KakoBo BiMsHHE IEPOXOBATOCTH Ha pabOTy JeTajlel MalluH

a)

0)




Kparkas reopust

[Ipouiecc co3maHus MalllMH — CKJIAJBIBAETCS, B OCHOBHOM, U3 JIBYX
B3aMMOCBSI3aHHBIX YacCTEH: KOHCTPYUPOBAHUS U MU3TOTOBJICHUS. OJKCIUTyaTal[MOHHBIC
MOKa3aTeNIi KaueCTBa MAIlIMHBI 3aBUCAT HE TOJIBKO OT €€ KOHCTPYKIIMH, HO B OOJIbIIIEH
CTENEHU OT TEXHOJIOTMM M3TOTOBJICHMS JAeTajeil U cOOpkH uX B m3genue. Yerkoe
ySCHEHUE CIy)KEOHOTO Ha3HAYCHHS MAIMHBI COBEPIICHHO HEOOXOAUMO IJIs
000CHOBaHHOW IOCTAHOBKU 3a/lad Ha pa3pabOTKy TEXHOJOTHMYECKHX IPOIIECCOB
M3TOTOBJICHUS MW COOPKM BCEX €€ COCTaBHBIX YacTeHu. ITocne paccmoTpeHus
CITy’K€OHOTO HAa3HAYEHUs] MAIUHBI CIEAyeT IMPOAHATM3UPOBATh 3aJaHHYIO IS
POCKTUPOBAHUS TEXHOJIOTHUU JETalb C TOUYKHU 3pEHUs €€ pojiu B MaiuHe. [Ipu aTom
HY>KHO YCTaHOBHTb, B KaKyI0 IPOCTEUIITYIO0 COOPOUHYIO €IMHUILY OHA BXOJUT U KaKUe
bysknuun B Hed BbimonHser. CHayala HEOOXOAMMO OXapaKTepH30BaTh OOIIYIO
KOHCTPYKIIMIO JIeTalu, 3aTeM (popMmy Bcex ee DJIEMEHTOB M MOBEPXHOCTEH, OTMETHUTh
HaJM4Me [UIMIIEB, IIMOHOYHBIX TA30B, pPe3b0, 3yObeB, KaHABOK, MNPO(UIBLHBIX
BBICTYTNOB U npouee. Hy»HO ycTaHOBUTH ()YyHKIMOHATIBHYIO POJIb KaXkI0TO DJIEMEHTA
U MOBEpXHOCTU JeTanu. Ilpu 3TOM ciieqyer umMeTh B BUAY, UTO C KOHCTPYKTOPCKOM
TOYKH 3PEHHUS PA3INYalOT UCTIOJHUTEIbHBIC U CBOOOIHBIE TOBEPXHOCTH, OCHOBHBIE U
BCTIOMOTAaTeJIbHBIC 0a3bl.

Ucnonuutensubie ((QyHKIMOHATIbHBIE TOBEPXHOCTH) IMO3BOJIAIOT JETAlIH,
cOOpPOUYHON eAMHUIIE WM MAIIMHE BBIMOJIHATH CBOM paboumne ¢pyHkuuu. K HuM, Kak
MPaBWJIO, TPEABSABIIOTCS HamOoOJee JKECTKHEe TpeOOBaHWS W OHH OOBIYHO
MOJIBEPTaloTCS YINPOYHEHUI0 MpH 00paboTke (O6eroBble JOPOKKHA B MOAUIMITHHKAX
KaueHus, OOKOBBIEC TOBEPXHOCTH 3yObEB B 3yOUaThIX Mepenadax, MOBEPXHOCTh PE3LObI
B BUHTOBBIX MEXaHMU3Max U T.II.).

CBOOO/HBIE TOBEPXHOCTH HE BBIMOJHIIOT HHUKAKMX padounx (QYyHKIUH,
MPEYCMOTPEHHBIX CIIYKEOHBIM Ha3HAUYEHUEM JeTadud W JIUIIb MPUIAIOT JeTalu
HYKHYI0 KOHCTPYKTHBHYIO (DOpMY U, KaK MpaBujIo, He 00pabaThIBaIOTCSI.

Cornacuao 'OCT 21499-76 no cBoemy Ha3Ha4YeHHIO 0a3bl JEIATCS HA KOHCT-

PYKTOPCKHE, TEXHOJOTMYECKHMEe M  u3MeputenbHble. OCHOBHbIE U
BCIIOMOTaTebHbIe 0a3bl SBISIOTCS KOHCTPYKTOPCKUMHU. OCHOBHBIE ONPENETSIOT
MOJIOKEHUE JIETATM B W3JIETTUH, BCTIOMOTATEIbHBIE - TOJIOKEHHUE MPUCOCTUHIEMBIX
netaneit 1 cOOPOUYHBIX eAMHULL. MeX Iy HUMH BCET/Ia CYIIECTBYIOT pa3MEpPHBIE CBS3H,
OTPENESIIONINE UX B3aMMHOE PACIOJIOKEHNE B TPOCTPAHCTBE U PEaIN3yEMbIE B BUJIE
JUHEHWHBIX W YIVIOBBIX pasMmepoB. [lpm ananm3e netanu C TOYKH 3PEHHS
(YHKLIHMOHAIBHOTO Ha3HAYEHUS! €€ MOBEPXHOCTEH PEKOMEHAYETCS CTPOUTH CXEMbI
pa3MEpHBIX LENel, XapaKTepu3yIollue B3aUMOCBS3b KOHCTPYKTOPCKUX 0a3 MEXIy
co00l U MCTIOTHUTENBHBIMUA MOBEPXHOCTSIMH. JTO MO3BOJHUT B JalibHEHIIEM OoJiee
000CHOBaHHO TIOJIONTH K BBIOOPY TEXHOJIOTHUECKMX W H3MEPUTENBHBIX 0a3 u
YCTaHOBJICHUIO TIOCIIEAOBATEILHOCTH 00pabOTKY MMOBEPXHOCTEH AeTalH.

PexxuMbl 1 ycioBust paboOThI A€Tald B MallliHE W BO3MOJKHBIE TTPUYUHBI €€
BBIX0/1a U3 CTPOS AOJKHBI OBITh PACCMOTPEHBI HauboJjee MoAPoOHO.



3. KAPTA OTYETA

AHanu3 pabounx yepTexent neranei

Xo0J1 pabOTHI:

1. Wcxonaple naHHbIe

Hassanue neramnm -
Tum nmpousBoacTBa —

Mapka maTepuana —

2. Omnucate hopmy neTanu.

3. Dcku3 aHaNM3UPyeMOM neTanu ¢ 0003HaueHHEeM pabouyux MOBEPXHOCTEH U

TEXHUYECKUX TPEOOBAHUM K HUM.




4, XapaktepucTruka Marepuaia (Mo CpaBOYHHUKY )

XUMHWYECKUI COCTAB:

Du3nKo-MexXaHN4EeCKUE CBOUCTBA.

O6nacTh NIpUMEHEHHUS:

5. PesynbTaTel aHanm3a cykeOHOTO Ha3HAYCHHUS Y314, IeTalu U OTACIbHBIX

SJIEMCHTOB U HOBerHOCTeﬁ JACTaJIN.

6. Pesynbrarhl aHanm3a yclIoBUN pabOTHI M IPUUMH BO3MOXKHOTO BBIXOJa ACTalIN
U3 CTPOS.

7. Ilpennoxenus Mo OTACTOUYHON U YIIPOUHSIoNIel 00paboTke pabounx

HOBCpXHOCTGfI ACTaJIn, BBIBOJLI O COOTBCTCTBHUU MaTCpHalia ACTaIn 3aHaHHOﬁ

JOJITOBCYHOCTHU




IpakTnuyeckast padora Ne2

OI_ICHKa TCXHOJIOTMYHOCTH KOHCTDVKHI/Iﬁ THUIIOBBIX z[eTaneﬁ MAallTMHOCTPOCHUA

1. UHCcTpyKTHBHAA KapTa

3ajaHue: BBINOJIHUTE KAYECTBEHHYIO H KOJIMYECTBEHHYIO OLEHKY KOHCTPYKLUU

AC€TaJIn HA TEXHOJIOTHYHOCTB.

Ieab padoTel: [IpoBecT aHAIN3 KOHCTPYKLMH AE€TANIU 110 4epTexy. laTh
Ka4eCTBEHHYIO OIIEHKY TEXHOJIOTUYHOCTH KOHCTPYKIMU JieTaiu. OCBOUTh METOJIUKY
ONpeeeHUs] KOJTMYECTBEHHBIX MMOKa3aTeIeH TEXHOJOTMYHOCTH KOHCTPYKIIMHU
JieTajicd MalllyH.

TexH0JI0rusi BLIMNOJTHEHUSA PA0OOTHI:

1. IIpoBecTu Ka4eCTBEHHBIN aHAIM3 KOHCTPYKIIUU JIETAIIM 110 YEPTEKY Ha
TEXHOJIOTHIHOCTb.

2. PaccumTaTh mOKa3aTeNM TEXHOJOTHUYHOCTH JACTAJIH.

3. CpaBHHTH pacueTHBIC BEIMUYMNHBI CO CPCTHUMH HOPMATHUBHBIMU 3HAYCHUSIMH
K02 HUITMEHTOB TEXHOJIOTHYHOCTH.

4. CpaenaTh BBIBOJ O TEXHOJOTUYHOM 11€7€CO00Pa3HOCTH KOHCTPYKITUHU JICTaH.

dopMmupyemMble KOMIIETEHIINN:

1. Brnanenue metonamu obecredeHnst TEXHOJIOTMYHOCTH U
KOHKYPEHTOCIIOCOOHOCTHU U3/ENINN MAIIMHOCTPOCHNUS;

2. Brnanenue HaBbikaMu 0(hOpMIIEHUS pe3yJIbTATOB HCCIIEIOBAHUN U IPUHATHS
COOTBETCTBYIOIIMX PELICHUN

OoopyaoBanue 1. Yeprexu nerane.

JluTeparypa Uil NOATOTOBKH K MPAKTHYECKOH padoTe:

1. TexHonorus MalIMHOCTPOEHHUA: YUEOHUK AJIsl CTY/. BHICHIMX. yueOl.
3aBenenunii /J1.B.JIebeneB.-M.: «Axkanemus», 2006.-528 c.

2. CnpaBouHHK TexHOjora-mammaoctpoutens / [lon pemakiueit Kocunosoit
A.T'., Memepsikosa P.K. T.2 - M: Mammnoctpoenue, 1985.



1.

2.KAPTA JOITYCKA

YT0 NOHUMAIOT o TCXHOJIOTHIHOCTBIO KOHCTPYKIINH I[GTaJ'H/I?

2.

3.

4.

Merton, npu KOTOPOM PacCMaTPUBAETCSI BO3MOKHOCTb MPUMEHEHUS
BBICOKOIIPOU3BOIUTENBHBIX METOJIOB 00PaOOTKH, KOHCTPYKTHBHOE O0(hOpMIICHHE
JI€TaJId, BOBMOXXHOCTh BHIOOpA PAILIMOHATILHOTO METO/1a TTOJTy4YEeHUSI 3aTOTOBKH U
JIpyTrUe KpUTEPUU HA3bIBACTCA ...

a) KOJIMYE€CTBEHHBIN

0) KaYeCTBEHHBIM

UYro siBisieTcst 00JIee TEXHOIOTHYHBIM a) TIIyXHE OTBEPCTHS
0) CKBO3HBIE OTBEPCTHS

Bri6epute TpebOBaHMsI, OTBEYAIOLIUE TEXHOJIOTMYHOCTH KOHCTPYKLIMU
KOPIIyCHOM JeTalu:

BO3MOXHOCTb 00pa0OTKH MJIOCKOCTEN M TOPLIOB C OTBEPCTUSIMU HA IIPOXO/I;
MJIOCKOCTH U TOPIIbI HE UMEIOT BBICTYIIOB, MEIIAIONIeH 00paboTke; MHOT0OOpasue
pa3MepoB OTBEPCTUH U PE3b0; B ACTAM HET MOBEPXHOCTEN, HE IEPIICHIUKYIISIPHBIX
OCSIM OTBEPCTHUH.

5. Uemy paBHO HOpMATHBHOE 3HA4€HHUE KOIPPHUIIHEHTAa TOUHOCTU 00pabOTKH?
a) 0,32
0) 0,8
B) 0,6

6. Kak ompenensiercs koahHUIIMEHT MIEPOXOBATOCTH 0O0PAOOTKH?

7. UYro oTHOCHUTCS K YHU(DHIIMPOBAHHBIM KOHCTPYKTHBHBIM 3JIeMEHTaM?

8. B kakowm ciyuae neTaib CYMTAETCS TEXHOJIOTUYHON TOCTIE MMPOBEICHUS

KOJINYECTBEHHOU OLIEHKU?
9. Kakas cymiecTByeT 3aBUCUMOCTb TPYAOEMKOCTH 00paboTku neranu ot bep?

10. MeTtoz, mpy KOTOPOM PaCCUUTHIBAIOTCS IMOKA3aTeIN TEXHOJOTHYHOCTH JIeTalH,
KOTOPBIE 3aTE€M CPAaBHUBAIOTCS C HOPMATUBHBIMU 3HAYEHUSMU HA3bIBACTCH ...

a) KOJINYECTBEHHBIMN
0) KaYeCTBEHHBIN



Kparkas Teopus

B cootBerctBum ¢ 'OCT 14.205-83, «T€XHOJIOTHYHOCTh KOHCTPYKIIUU — 3TO
COBOKYNMMHOCTh  CBOMCTB  KOHCTPYKLUHMH  U3JEIHS,  ONPEHETSIONUX €€
MPUCIOCOOJICHHOCTh K JOCTHKEHHUIO ONTHUMAJBbHBIX 3aTpaT NpU MPOU3BOJCTBE,
AKCIUTyaTallil ¥ PEMOHTE I 3aJaHHbIX MOKa3aTeseil kKayecTBa, 00beMa BBIITyCKa U
YCIIOBUI BBITIOJTHEHUS pabOT.

OI.[CHKa TCXHOJIOTUYHOCTH KOHCTPYKIHNHN OCYIICCTBIIACTCA HA YPOBHC I/I3I[6J'II/II\/’I,
C60p0‘-IHI>IX CAUHHI 1 ,I[eTaJ'I@fI. HGJ'IL o0ecreYeHHsT TEXHOIOTHYHOCTH
KOHCTPYKIHH ACTAIN — IMOBBINICHUEC ITPOU3BOJAUTCILHOCTH TPyAa N Ka4CCTBA
I/IBILGJII/Iﬁ IpHu MaKCUMAJIbHOM CHM)KCHHUH 3aTpaT BPpEMCHH U CPCACTB HA
pa3pa60TKy, TEXHOJIOTHYCCKYIO ITIOATOTOBKY IIPOMU3BOACTBA, U3TOTOBJICHUC,
OKCILTyaTalluiO 1 pCMOHT.

Uto0b1 n30€KaTh HE3aMEUYCHHBIX HEJJOCTATKOB B KOHCTPYKITUH, KAYECTBEHHBIN
aHAIM3  TEXHOJIOTHYHOCTH  II€JIECOO0pa3HO  TPOBOAUTH B ONPEICICHHOU
MTOCJIE0BATEILHOCTH:

1. VYcraHOBUTH BO3MOKHOCTH MPUMEHEHUST BICOKOIIPOU3BOIUTEIIBHBIX

METOJIOB 00pabOTKH.

2. OmnpenenuTs 11e1eco00pa3HOCTh HA3HAYCHUS MTPOTHKEHHOCTH | pa3MepoB
00pabaTbIBaeMBIX TTIOBEPXHOCTEH, TPYAHOIOCTYITHBIE IJIsI 00paOOTKH
MecTa.

3. OmnpenenuTh TEXHOJIOTHYECKYIO YBSA3KY pa3MepOB, OTOBOPEHHBIX
JOTTyCKaMH, IIE€POX0BATOCTh MOBEPXHOCTEH, HEOOXOIUMOCTh
JOTIOJTHATEIIBHBIX TEXHOJOTHYECKUX OTIEPAINi IS IOJTyICHHS BEICOKOM
TOYHOCTH M IIEPOXOBATOCTH 00pabaThIBAEMBIX TTOBEPXHOCTEH.

4, Onpenenutb BO3MOKHOCTb 00paOOTKH I€TAIA B UMEIOIIUXCS
MPOU3BOICTBEHHBIX YCIOBHUSX.

5. Ompenenuth MOBEPXHOCTH, KOTOPHIE MOTYT OBITH UCIIOJIb30BAHbBI TIPH
0a3upoOBaHUM.

6. Ilpoanamu3upoBaTh BO3MOXHOCTH BEIOOpA pallMOHAIBHOTO METOA
MOJTYYCHHS 3aTOTOBKH.

C menpro ynpoIieH!s aHaIM3a TEXHOJIOTHIHOCTH BO3MOKHBI PEKOMEHIAIAH JIJIsT

TUIOBBIX KJIACCU(PUKAIIMOHHBIX TPYIII JETaICH.

L1l KOPIYCHBIX JleTajiel cieayeT ONnpeaeJuTh:

1. [omyckaer Jin KOHCTPYKIMS 00pabOTKy IUIOCKOCTEN Ha MPOXOJ U UTO
MelIaeT TakoMy BUAy oOpabOTKu?

2. MoxHo 1 00pabaTeiBaTh OTBEPCTHUSI OJHOBPEMEHHO Ha
MHOTOIINMHAEIBHBIX CTAHKAaX C Y4ETOM PAaCCTOSHUN MEXY LIEHTPaMHU
OTBEPCTUM.

3. Tlo3Bomsier mu hopMa OTBEPCTHIA pacTauyrBaTh UX HA MMPOXO]] C OAHON
CTOPOHBI WJIH C IBYX CTOPOH?

4. EcTb 11 cBOOOJIHBIN AOCTYN HHCTPYMEHTA K 00pabaThIBaeMbIM
MTOBEPXHOCTAM?

5. Hyxna nmu 00paboTka TOPLOB CTYNUIE BHYTPEHHUX CTOPOH?

6. EcTb 1 rimyxue oTBepcTHsi?

7. HWwmerorcs nmu oOpabaThiBaeMble TOBEPXHOCTH O/ YTJIOM?

9



8. Jlyis Bcex JM OTBEPCTUH INIOCKOCTh BX0J1a M BBIXO/Ia NIEPIICHIUKYJISIpHA OCH
OTBEpCTUSA?

9. HwmeroTcs u B KOHCTPYKIMH JETANIM JOCTATOUHBIE 110 pa3Mepam 0a3oBble
MOBEPXHOCTH?

10. Hert 511 B KOHCTPYKIMU JAETAIM BHYTPEHHHUE PE3bObI O0JIBIIOTO AuameTpa?

11. Hackombpko cmoco0 moydeHus 3ar0TOBKHU (OTIMBKH), TPABUIIBHO JTH
BBIOPAHBI 3JIEMEHTHI KOHCTPYKLKHU, 00YCIIaBINBAIOLINE OTyUYEeHHE
3aroTOBKU?

g.ﬂﬂ BaJIOB CJIC€AYET ONPEAC/IUTD:

1. MoskHo 1 00padaThiBaTh MOBEPXHOCTH MPOXOAHBIMH pe3lamMu?
2. YOBIBaIOT 1 K KOHIIAM JUaMeTpalbHbIe pa3Mephl IIeeK Basia?

3. Hwmerotcs nmu OypTrku 60JbIIOrO AuaMeTpa (10 CPAaBHEHUIO ¢ OCTATbHBIMU
nuametpamu)? Kak 9To noBiuser Ha KO3(QPHUIHEHT UCTIOIb30BAHHUSI
Marepuaa’?

4. HMeroTcs M 3aKphITHIE IITNOHOYHbIE Ma3bl?

5. KakoBo cooTHOIIEHHE AJTMH CTYTEHEH Baa, 3 (deKTUBHA JIn
MHOTOpe3L0Bas napajienbHas o0padoTka ux?

6. Jlomyckaer M KeCTKOCTh BaJjia MOJyuYeHUE BICOKOM TOUHOCTH (’KECTKOCTb
Baja HEJO0CTaTOYHa, €CJIM JUIs MOJydyeHus 8-9 KBanuTeTa COOTHOIIEHUE €ro
iHbl K tuameTpy 1:d > 10-12; npu 601ee HU3KONH TOYHOCTH, 3TO
COOTHOIICHHE MOKET OBITh paBHO 15; MpU MHOTOPE3I0BOI 00pabOTKe ITO
cootHomeHue — 10)?

TexHOJIOrMYHOCTh KOHCTPYKUNNA U3AENHS OLIEHUBAKOT KOJMYECTBEHHO C
MOMOIIBIO CHCTEMBI ITOKA3aTENEN, KOTOPast BKIIFOYACT:

bazoBsie (MCX0HBIC) 3HAUCHUS TTOKA3ATENICH TEXHOIOTUYHOCTH, SBIISIOIIUECS
MpeleIbHBIMI HOPMATUBAMH TEXHOJOTHYHOCTH, 00S3aTeIbHBIMU IS BHITIOTHEHUSI
npu pa3zpaboTKe U3/IETHS;

3Ha4YEHHUs MOKA3aTeNeH TEXHOJIOTUYHOCTH, TOCTUTHYThIE TP pa3padoTKe
W3ENs;

[TokazaTenu ypoBHS TEXHOJOTUYHOCTH KOHCTPYKIIUU pa3pabaThiBa€MOro
W3JEus.

JI71s1 KOMMYECTBEHHON OLEHKH TEXHOJIOTMYHOCTH KOHCTPYKIIUU ITPOBOIUTCS

pacueT K03QPUIHEHTOB TeXHOTOTUYHOCTH: Kro., Kiro.., Kyxos.., KOTOpBIE
CPaBHUBAIOTCS CO CPETHUMU HOPMATUBHBIMU 3HAUCHHUSIMU 3TUX KOA(PPHUIIMEHTOB.

B pesynbTaTe Takoro cpaBHEHHS OMPENEISICTCS , YTO B KOHCTPYKIIUH ACTaIN
CYIIECTBEHHO OyJIeT BIMSATH HAa TPYJOEMKOCTb M3TOTOBJICHHUS (BBICOKHE TPEOOBAHUS
[0 TOYHOCTH); TOTPeOyeT HCIOIb30BAHUS CTaHIAPTHOTO WM CIEIHAIBLHOTO
MHCTpyMeHTa)?

10



Pacuer ko PpuneHToB TEXHOJIOTHIHOCTH

1. Koapdumment rounoctu 00pabOTKH:

Kro. =1 - I/Acp.

rac ACp —CpeI[HI/Iﬁ KBAJIUTCT TOUHOCTH BCEX PA3MECPOB ACTAJIN:

1 :l‘n]+2*rz2+...+19-rz19

cp.

Hy 1, + g

1, 2,...19 — HOMepa KBaJIUTETOB TOYHOCTH, IO KOTOPHIM BBITIOJHEHBI Pa3MeEpHI.

N1,N2 ...N19 - KOIUYECTBO pazMepoBl-ro, 2-ro... 19-ro KkBaIUTETOB TOUHOCTH.
Hopmartusnoe 3nauenne Kepro= 0,8
Vcnosue Texnomornudoctu  Kt.0.>0,8
2. Koadpduuuent mepoxoBaroctu 06paboTKu
Ku.o= l/Bcp.
Bep.- cpennsis BenmuyrHa MIepOXOBATOCTH:

_80:'n +40-n, +...+0,02-n,; + 0,01 n,,

My +Hy + .o+ Ny

b

p.

80, 40,... 0,02; 0,01 (MxM) — BeTMYMHA MIEPOXOBATOCTH TTOBEPXHOCTH N1,Ny,. .

- KOJIMYECTBO MOBEPXHOCTEN COOTBETCTBYIOIINUX KIACCOB IIEPOXOBATOCTH
Hopmatusnoe 3nauenue Kep.u.o.=0,32
VcaoBue Texnonorudnoctu Kir.0.<0,32

3. Koaddunuent ynuduxanyu KOHCTPYKTUBHBIX 3JIEMEHTOB

Kyxo. = Qy.a../ Q

.N14

rae Qy... — KOTUYECTBO YHUDUIIUPOBAHHBIX KOHCTPYKTHUBHBIX JIEMEHTOB (K HUM

OTHOCATCA 371eMeHTHI BbinosiHeHHbIe 10 ['OCT; moBTOpsIOMUECs 37I€MEHTHI)

Q — of1mIee KOMMYECTBO KOHCTPYKTUBHBIX DJIEMEHTOB

HopmatuBHoe 3Hauenue Kep.yxor = 0,6 YcnoBue TeXHOTOTUUHOCTH: Ky k..

>0,6

Ta6m/1ua COOTHOHICHUS KIIACCOB MICPOXOBATOCTH U BCIIMYNHBI HICPOXOBATOCTHU

noBepxHocTH (Rz u Ra)

Knacc 1123 |4]5|6]|7 8 9 | 10| 11| 12 | 13| 14
HIEpOXOBATOCTH

Rz 320 | 160 | 80 (40 |20 |- - - - - - - 0,1 | 0,05
Ra 80 (40 (20 |10 |5 2,5 1125|0,63|0,32| 0,16 | 0,08 | 0,04
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3.KAPTA OTHETA

OHCHKa TCXHOJIOTHYHOCTH KOHCTpYKIII/Iﬁ THUIIOBBIX ,HCTaHCﬁ MaIlTMHOCTPOCHU A

Xoa paboThI:

1. Dckus geranu.

Ha3Banwue neranu —

Mapxka marepuana —

Macca neranu —

2. HDOBGCTI/I dHAJIM3 KOHCTPYKIMHN ACTAJIHM IO YCPTCKY Ha TCXHOJOTIMYHOCTB.

12




3. PaccuursiBaeM KO3 HUIIMEHTHI TEXHOJIOTHYHOCTA U CPABHUBAEM

PAaCYCTHBIC BEJIMYMHBI CO CPCAHNMMHN HOPMATHUBHBIMH 3HAYCHUSAMM.

a) Kosddunuent Tounocru:
Kio. =

0) KoaddurmenT mepoxoBaTocTu:
Ko =

B) KoadpuimenT ynudrkanmm KOHCTPYKTUBHBIX 3JIEMEHTOB:
Ky.K.a. =

BoiBOA:

13



IpakTnueckas padora Ne3

HasznauyeHue BUJI0B O6Da6OTKI/I MMOBEPXHOCTEN

1. MHCcTpyKTHBHAA KapTa

3ajanue: Ha OCHOBaHHUM MOJYYEHHOTO YepTexka_leTalu, Ha3HAYbTe BUAbI 00paObOTKU
YKa3aHHBIX [IOBEPXHOCTEU

Ileab pagoThl: OCYIIECTBUTH BHIOOP M ONPEICIUTD MOCIIEI0BATEIIBHOCTD CIIOCOOOB
00paboTKH eTanu

TexHO0J10rusi BLINOJHEHHSI PA00ThI:

1. Tlpoanamu3upoBaTh 33aHKE, BEIOPATH IMOCIICIOBATEIHLHOCTh
MEXaHUYECKOM 00pabOTKM B 3aBUCUMOCTHU OT TUIIA IIOBEPXHOCTU U TPEOOBAHUH K
pa3MepHON TOYHOCTH U MIEPOXOBATOCTH MIOBEPXHOCTH.

2.  BwiOpats cioco6 ynpouHsitoiieir 00padOTKH B 3aBUCUMOCTH OT
MaTepuraia JeTaiu U TpeOoBaHuil K GU3NKO-MEXaHUISCKIUM CBOHCTBAM TIOBEPXHOCTH.
3. OmpenenuTs 00IIYIO MOCIEAOBATEILHOCTH CITIOCOO0B 00PabOTKH,

obecrieunBarIMMX TPeOyeMoe KauyeCTBO MTOBEPXHOCTH.

4.  CocTaBuTh CXeMy BBIOPAaHHOM MOCIIEIOBATEIILHOCTH CIIOCOOOB
00paboTKH.

5. Ilpoananm3npoBaTh pe3yJbTaThl M COCTABUTH OTYET.

dopmMupyemMble KOMIIETEHIINN:

1. YMmenue Be1OupaTh criocod 00paboTKu AeTaieid, 00eCIeYMBAIOIINN TOYHOCTh
W3TOTOBJICHUS JIETATICH B COOTBETCTBUH C YEPTEIKOM;

2.3HaHre 3aKOHOMEPHOCTEH M CBsI3ei MPOIIECCOB MMPOCKTHUPOBAHUS U CO3aHUS
MaIII1H.

3. 3HaHME OCHOBHBIX METO/I0B (POpMOOOpa30BaHUS 3arOTOBOK U METOI0B 00pabOTKH
METaJUIOB pe3aHUEM;
OoopyaoBanme 1. yepTeRH AeTAICH.

JluTepatypa JJisi NOArOTOBKH K NPAKTHYECKOM paﬁoTe:

1. TexHOJOTUS MAIIMHOCTPOCHUS: YICOHUK JIJISI CTY/I. BBICIIIHX.

yuae0. 3aBenenuii/J1.B.JIebenes.-M.: «Akagemus», 2006.-528c.
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2. KAPTA JOITYCKA

. Kakoro tuma neranv nu3rotaBiiuBarOT Ha CTAHKAaX TOKAPHOU Ipymmbl?
a) KOPITYyCHbIE

0) Tena BpaleHus

B) pblYaru, KPOHIITEWHbI

. Kakast To4HOCTB pa3MepoB JOCTUTAETCS TPU YEPHOBOM TOYEHUU?
a) 9-11 kBayuteT

0) 12-14 xBanuTeT

B) 7-8 KBaJIUTET

. Kakas urcToTa HOBEpXHOCTH JOCTHTAeTCs TP YUCTOBOM TOYCHHHU?
a) Ra 20-40 mxm

0) Ra 6,3-12,5 mxm

B) Ra 1,6-3,2 MkMm

. Kakne mepexoapl HE0OXOIUMO BBITIOTHUTE, YTOOBI TOJYYUTh OTBEPCTHE 8

KBaJIMTETA TOYHOCTH U Ra=2,5 Mkm?

. B KakoM THTIIC TPOU3BOICTBA MPUMEHSIETCS IPOTATHBAHKC?
a) CAMHUIHOM
0) cepuitHOM

B) MacCOBOM

. MoryT 51 OBITH UCITPaBJICHBI B MPOIIECCE MTPUTUPKHU TOTPEIIHOCTH (POPMBI

OTBEPCTHS MOCJIE MPEABIAYIICH onepanun?

. YKaxuTe BUIBI paOOT, BEITIOHAEMBIX Ha ()pe3epPHBIX CTAHKAX:

a) 00paboTKa MI0CKOCTEN

0) 00paboTKa MIMHIPUIECKUX TOBEPXHOCTEH
B) 00paboTKa yCTYyNOB U I1a30B;

r) 00paboTKa KOHUYECKUX MMOBEPXHOCTEN

1) Hape3aHue pe3bObl

15



Kparkas Teopust

OKCIUTyaTallMOHHbIE ~ CBOMCTBa  JeTajlied  MamuH  (M3HOCOCTOMKOCTD,
BBIHOCJIMBOCTh, COIPOTHUBIICHUE KOPPO3UU U JI.) 3aBUCAT OT Pa3MEPHON TOYHOCTH U
KayecTBa UX noBepxHoctu. [locneanee B CBOIO ouepeb OMpeesisieTcsi COBOKYITHOCTBIO
XapaKTEePUCTUK IIEPOXOBATOCTU MOBEPXHOCTH, PUZNKO-MEXAaHUIECKUMH CBOWCTBAMU
(TBEpIOCTh, MHUKPOTBEPJOCTh, BEIMYMHA M 3HAK OCTATOYHBIX HANPSKECHUH) |
MHUKPOCTPYKTYPOIl IOBEPXHOCTHOT'O CIIOSI.

Pa3mepHas TOUHOCTh U IIEPOXOBATOCTH MOBEPXHOCTEHN JETANN ONPEAEISIOTCS
croco6oM (Tocnea0BaTebHOCTHIO CIIOCOO0B) ee MexaHnueckoil 00padoTku. Kaxxmomy
croco0y MexaHM4ecKol 00paOOTKHM COOTBETCTBYET CBOM JMAla3oH pa3MEpHOU
TOYHOCTH U BBICOTHl MUKPOHEPOBHOCTEH.

st obecrieueHus TpeOyeMBbIX (MBUKO-MEXaHUIECKUX CBOICTB
MOBEPXHOCTHOTO CJIOS JCTAld MAIIWH TOABEPTAIOTCS YIPOUHSIONIeH 00paboTke.
PaznmuunbiM  criocobam  Takoil  0Opa0OTKM TPUCYIIM CBOM TEXHOJOTUYECKUE
BO3MO>XHOCTH.

[Ipu BBIOOpEe W ompeaeneHun crocoda (MOCIEAOBATETLHOCTH CIIOCOOOB)
MEXaHUYECKOM M yHpouHsiomeld o0paboTKu HEOOXOAMMO PYKOBOACTBOBATHCS
TEXHUYECKUMU TPEOOBAHUSIMU UepTexka JETalH, a TAK)KE U3BECTHBIMU 3aBUCUMOCTSIMU
MEXIy TapaMeTpaMH KadecTBa MOBEPXHOCTH W YCIOBHSAMH JKCIUTyaTallud JETalIH.
Tak, Hampumep, MOBBIIICHHE W3HOCOCTOMKOCTH [OCTUTAETCA 3a CUYET BBICOKOM
TBEPAOCTH (MUKPOTBEPAOCTH) MOBEPXHOCTHOTO CJIOSl. YBEIMYEHHUE BBIHOCIMBOCTHU
o0ecrieunBaeTcsl B pe3ysibTaTe CO3JaHUsI MUHUMAIBHON BBICOTHI MUKPOHEPOBHOCTEH,
3HAYUTENILHON TBEPAOCTH U CXKHUMAIOIINX OCTATOYHBIX HAMIPSDKEHUH U T. 1.

Tabmuna 1. BapuanTtel 3aaHust paccMaTpuBaeMbIX PUMEPOB

TpeGoBanua K pasMEpHOH TOYHOCTH H Ka4ECTBY
NOBEPXHOCTH ACTAIH
Ton-
Tun no- BesmywHa | 1HHA
BEPXHO- i OCTaTOY- | ynpou-
cTH e § e Ra, MKkM Teep- | ierx a- | Henno-
S ey NPsSYKCHHA, | TO
Ila cnoa,
' MM
Hapyx- Crans .
Has Bpa- | joypiaa - 0,1 [62HRC, 850 12
LeHHS
BryTpen-
HAA LM-
AMHAPH- ::(')I;J‘l]\; 5 0,4 |55 HRG, 640. 0,3
Y4eCKOro
OTBEPCTHA
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Tabmuma 2. [IpuBeaeHHbIE 3aTPaThl HA BBIIIOJIHEHUE ONIEPAIUNA, TOUHOCTh U3TOTOBJICHUS
MIpH pa3HbIX ciocobax o0paboTKu

[lpuscacu- | lryusoe | Ksawmrer | Mapamerp
Sacaall HEIC 3aTPa- | BpeMa | Aomycka | luepoxo-
61 Cpyy | Tam MEH | passMepa | BaTOCTH
py6./4 Ra, Mxm
: Hapyxinie noBepXHocTH BpalieHts
Obmavusanue: . )
~ MOJIYYHCTOBOC WKW OAHOKPATHOE 24 | 229 11-13: | 2,5-1,6
— YHCTOBOE 224 2,49 8-10 6,3-04
— TOHKOS 269 2,19 6-9 1,6-0,2
Hlrudosanue:
~ NpeABAPHTENLHOES 230 22,14 8-9 6,3-04
~ YHCTOBOE 230 2,14 - 67 3,2-0,2
~ TOHKOES 317 2,66 5-6 1,6-0,1
TTpurmupka, cynepdunumiuposanue - S 4-5 0,8-0,1
L{snmiapuucckue oTee ' v
Ceepaenue u pacceepnenue ' 237 | 225 9-13 2,5-08
3enxeposanue: ‘ Y PE ' il
— NIUTOTO MM TIPOLIHTOTO OTBEPCTHA 237 1,53 10-13 | 2,5-04
— YHCTOBOE MOCAC YCPHOBOTO CHEPICHHS 3T 1,53 89 | 2504
Pazeepmusisanue: 5.0 ! _ :
= HOPMANLHOE 237 | 174 10-11 | 1,25-08
=~ TOMHOS 237 232 79 | 6304
—~ TOHKO® 237 3,87 5-6 3,201
Ipomszusanue: e
= JIMTOrO HAM NPOLLIKTOrO OTBEPCTHA 268 08 10-11 1,25-08
~ YHCTOBOC NOCNE YEPHOBOID CREPICHHN 268 0.8 6-9 6,3-0,2
Pacmavusarnue:
— yepHoBOE 361 1,49 11-13 2-1,6
~ yHCTOBOC 361 1,72 8-10 6,3-04
~ TOHKO® 241 1.96 5-7 3,2-1,6
Hlwudosanue:
— NMPCABAPHTENBHOE HAH OAHOKPATHOE %t - 1.3 ..89 _|. 6304
— YUCTOROE 361 8.28 6-7 3202
- TOHKOE 241 8,64 5 | 1601
Hpumupka, xonunzosanue 228 4-5 | 1,601
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Tabmuna 3. Kitaccudukanus u TeXHOJOTHISCKHE BO3MOKHOCTH CITOCOO0B
yIpouHsitoleit 00paboTKH MOBEPXHOCTHU (HAYAJIO)

TexnonorueckHe BOIMOXKHOCTH
Iapa- Bean- | Tonuwmra
G- merp | Teep- | ummHa | ynpou-
[Tpouecch 1 napameTpl colfyrt Mares | Tom e~ | J0CTL | OCTa- | HEHHOIO
MOBEPXHOCTHOTO CNOA, ol Pl | o0pa- | TOYHMX | CNOA, MM
00yCIOBTHBAIOMINE il B garo- | Goran- | Hanpa-
HCHMA | 3aro- | obpa- Mi- | MaK-
YTPOUHCHHA cv | HOH | keHmit B
To8KK | GoTky Ra. S HH- | M-
fOBep- PX e [ van-
MiM | XHOCTH | cnoe, | |
[la
. 1 2 3 4 5 6 | 7 8§19
Ynpousenue niaacTusic- Yy- | Co-
CKHM AeOpMHPOBAHM- Y, |XpanHs- | :
€M [I0BEPXHOCTHOrO Haxa. | ST | €TCR - :
CNOA (HAKIENOM). cmna- | or
THiBA- AHYH-
lNopwiwenne rswKo- e | B0V 13 | pea- 1,6- l600-900! 10| 20
MEXAHHMECKHX CBOHCTS e | €T | wecr- 0,05 ::2' o.c il il
NOBEPXHOCTHOIO CJIOA, po HBIX | By
KaMH 50 %
H3MEHEHHE BEAHYHHEI H MeTan- | e -
3HAKA OCTATOYHEIX nos | obpa-
Hanpsxenui B nosepx- GoTkH
HOCTHOM Chioc, yaysuie- | Haka-
HHE MHKDOrCOMETPHE | TRIBA- 0.4- . ;
06paGoTaHHON noBepX- | HMe | —«= | —e- 0’05 -«= (600900 0,3 | 0,5 |.
HOCTH lapH- . - |
KoM |
P | |
THIBA- |
HHC : |
wapn-| — | 70 | 9% _o |600-900] 0,1 | 05 |
kean. | 0,5 n
o :
(ponu-
X0M) b
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Tabmuna 3. Kitaccudukanus u TeXHOJOTHISCKHE BO3MOKHOCTH CITOCOO0B
YIPOUHSIOIIEH 00pabOTKH MOBEPXHOCTHU (MPOIOIDKEHHE)

Texnonoruieckie BOIMOXKHOCTH
Iapa- Beaw- | Tonumna
i Cro- MeTp TBCP- YHHa ynpos-
OLICCCH! H NAPAMETPEI Wwe- | J0CTL | OCTa- | HEHHOIO
n%upxuoc'moro A e il v poxo- | ofpa- | TouHmIX | CTI0A, MM
00yCIOBTHBAIOMHE POt | pHam | HOCTR | oo | Goran- Hanpa-
HeHMA | 3aro- | obpa- M- | Mak-
e e Toski | Gorxu | S ool hsionshg HH- | OH-
Ra, | noacp- f nocpc M | M-
MIM | XHOCTH clll]:e, e ¥
_ 1 2 3 4 5 6 | 7 § 19
Ynpouneine nosepxso- M Ko- | Vee-
CTHOH XHMHKO- - a-. pob- | mmm-
TEPMUYCCKOT (TepMO- Lle- 3 T | nemwe | naer- 60-70 | 400- |
Jndysnonnoii) obpa- | Men- o (mo- | cam 05 |20
Gotkoii. Mamcrenie rawnz | " | pomxa)| 2-4 HRG, | 1000
uanKo-xuMmuueCcKix ™ 10,05 pasa
CBOHCTB M CTPYKTYPSI TS 1015 vow
NOBEPXHOCTHOIO CNOK, Ko-
HIMEHEHHE BENHYHHM M | A30- po6- 650-
3HaKa OCTATOYHKIX THpO- Cras, nenne | -« | 1200 ¥%0- 0,05 |0,60
| Hanpaxcuui B nogepx- | panue ryH 0,05- HV o
| HOCTHOM cl0C 0,10 vv
[pa-
60-75 | 400-
Hupo- | Crans | —e- | ~eter 001 |25
T HRC, | 1000
Xpo- 1600-
MHPO- | ~-4— | - | —e= | 2000 - 10,02 (030
BAHHC HV
Yipouxenne nosepxHo-
CTHOH TEpMUYCCKO
obpaborkoit. Hamene- 3a- Ko- He
HHe uIHKo- KalKa pob- [ 1600-
MCXAHHYCCKHX CBOHCTE | ¢ Ha- Cran | TEHHE ':; 2000 400- 0 2110
| M CTPYKTYPEI NOBEPXHO- | rpe- 0,03- a | Hy 1000 .
CTHOTO CNOA, H3MEHEHHe | BOM 0,07 '
BEJMYMHB] M 3HAKA MM
JOCTATONHBIX HANpA#E-
i
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3. KAPTA OTYETA

HasznaueHnue BU10B 00pabOTKH MOBEPXHOCTEN

Xo0J1 pabOTHI:

1. Ucxomusie nanHbIE

Tun noBepxHOCTH

Mapka marepuana

TpeboBaHus K pa3MEpHOIN TOYHOCTH U KaU€CTBY IIOBEPXHOCTH:

KBamuret

[IIepoxoBaTocTh

TBepmocthb

2. TlocmemoBaTeTbHOCTh MEXaHHUECKON 00pabOTKH

3. BriOpath crioco0 yrpouHstoriei 00paboTKy B 3aBUCUMOCTH OT MaTepuasa

ACTalIn 1 Tpe6OBaHHﬁ K (1)H3HKO-MCX&HI/I‘IGCKI/IM CBOMCTBaM ITOBCPXHOCTHU

4. Cxema BBIOpaHHOM MOCJIEIOBATEIHLHOCTA 00PaOOTKH
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NUcnoan3dyvembie HHPOPMAIITMOHHBIE HCOUYHHKH

OcHOBHBIC HCTOYHUKH:

1. TexHONOTrHsS MAalTMHOCTPOCHHMS: YIEOHUK IS CTY/I. BBICIIMX. Y4eO.
3aBenenunii/J1.B.JIebeneB.-M.: «Axagemus»y, 2006.-528 c.

2. KomnecoB .M. OCHOBBI TEXHOJIOTHH MalTHHOCTPOCHMS.- M.: Bpicmias mkona,

2001.

3. Hanunesckuit B.B. Texnonorust MmammHocTpoeHus.- M.: Briciias mikona,

1984.

4. CunanteeBa H.JI., ManunoBckuii B.P. Texuuueckoe HOpMUpOBaHUE TPy/ia B

MammHocTpoeHuu.- M.: Mammnoctpoenue, 1990T ouepunze P.M. ITpouecch
(dhopmoobOpazoBanus 1 UHCTPYMEHTHL.-M.: M3naTenbckuit ieHTp «AKaaeMusy,

2007.

5. TI'enpdrar KO.H. COopHuk 337124 1 ynpa>KkHEHUH IO TEXHOJIOTHH

MaIlMHOCTpOeHus.- M.: Beicmas mkona, 1986.

6. [anunerckwuii B.B., I'ensdrar FO.H. JlaGopaTopHbie paboThI U MPaKTHYECKUE
3a/1aHus 110 TEXHOJIOTMU MAalIMHOCTpOoeHus.- M.: Beiciias mikona, 1988.

7. CnpaBo4HMK TexHOJora-mamuHoctpoutesns / [Ton penakuueit Kocunosoit
A.T'., Memepsixoa P.K. T.2 - M: Mammnoctpoenue, 1985.

8. Pexumsbl pezanus metarioB. CnpaBounuk / [loa penakuueit bapanosckoro

10.B. — M: MamuHocTtpoenue, 1972.

9. OOmeMamMHOCTPOUTEIHFHBIC HOPMATHBBI BPEMEHH CIICCAPHBIX U CICCAPHO —

cOopouHbIX padort, 1991r.

I[OHOJIHI/ITCJII)HI)IE HCTOYHHUKMH:

1.

N

I'op6ynoB b.1. O6paboTka MeTasioB pe3aHnueM, METAUTOPEKYIIUA UHCTPYMEHT U
ctanku- M: Mammnoctpoenue, 1981.

Oumunmos ['.B. Pexxymuit unctpyment. — M: MammnocTtpoenue, 1981.

MapxkoB A.U. YibTpo3ByKkoBas 00paboTka MmaTepuasioB. — M: MammHocTpoeHue,
1980.

Preikanun H.H. u np. Jlazepnas o6paboTka MaTeprasoB. —

M:MammnHoctpoenue, 1980.

CysopoB A.A., 3aiinmus I'.C., Ctuckun I'.M. Metamnopexyiue HHCTPYMEHTHI.
AnbOoM. YyeOHoe nocobue 11l MalllMHOCTPOUTENbHBIX TEXHUKYMOB. — M:
Mammnoctpoenue, 1979.

OO01eMalMHOCTPOUTENbHBIE HOPMATHUBBI PEXKUMOB PE3aHUSI 111 TEXHUYECKOTO
HOpMHpPOBaHUs paboT Ha MeTayuiopexyiux crankax HBITHT — M:
Mammnoctpoenue, 1974.
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