MunucTepcTBO HayKu U BbIciIero oopazoBanus Poccuiickoit denepannu

denepanbHOE TOCYIapCTBEHHOE OOPKETHOE 00pa30BaTEIbEHOE YUPEIKICHNE BBICIIIETO
oOpazoBaHUs

"MoCKOBCKHIT AaBUANTHOHHBIN HHCTUTYT
(HAaMOHAJILHBIH HCCIIeN0BATEILCKUI YHUBEpPCHUTET)"

YTBEPXJIAIO
[TpopexTop no yuebHo# padboTe

Kozopes JI.A.
28 utons 2021 1.

PABOYAS TPOI'PAMMA JJUCHUIIJIMHBI (000154599)

Texnonorust npousBoacTea A/l u OV

(YKa3bIBaeTCs HAMMEHOBAHKE TUCIUILIMHEI TI0 Y4eOHOMY TIJIaHYy)

HanpagJjienne noaroroBku 24.03.05 JIBurarenu JieTaTeNIbHbIX anlapaToB
KBanudpukauus BbINYCKHUKA bakanasp
Ipoduab noaAroToBKU TexHosorus npon3BoACTBa aBUAIMOHHBIX [ T/
®opma o0yueHust O4Has
(04HO, OYHO-320YHOE, 3204HOC)
Brinyckaromas kagenpa TIHA
Ob6ecneunBaromasn kagenpa TIIAZ
Kadeapa-paspadorunk
paGoyeii NporpaMmslI TIIAZ
TpynoemkocThb, | Jlekuuii, HpaKTl/l:l - | /ladopar. CPC, | Ox3ame- Popma
Cemectp | 3.E. 3aHATHH, | pa0or, MPOMEKYTOYHOT
qac. qgac. gac HOB, Yac.
qgac. qgac. 0 KOHTpOJIA

8 5 180 28 12 16| 88 36 C)

Hroro 5 180 28 12 16| 88 36

MockBa
2021

Bepcusa: AAAAAASZZ9s Kop: 000154599



PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

[enbto ocBoeHUS TUCHUIUIMHBI TexHonorus npousBoacTBa A/l u DY sABIgeTCs JOCTUKEHUE
clenyromux pe3ynbsratoB ocBoeHus1(PO):

N Hudp Pe3yabTar 00yueHust
3HaTh METOABI MEXaHUYECKOM 00pabOTKN MaTEpHUAJIOB JeTajei
1 3-1(TIKP-20.1) JUIA
YMeTh BHIOHUpATh parioOHaIBHBIA CIIOCO0 MEXaHUUYECKON
2 V-1(TTKP-20.1) obOpabotku neraneit [JJIA
YMeTh BBIOUPATh PallMOHANBHBIN CIIOCOO U3TOTOBIICHUS
3 V-2(ITKP-20.1) neranein
Brnagets HaBbIKaMU MPOEKTUPOBAHUS MAPLIPYTHBIX U
4 B-2(ITKP-20.1) OTIEPAIIMOHHBIX KapT
3HaTh OpraHU3aI[IOHHbIE MEPOTIPUSATHS, IPOBOAUMBIE TIPU
5 3-3(TIKP-20.1) coopke JJJIA
YMeTh BBIOUpPATh CIOCOOBI Pean3aluy TEXHOIOTUYECKUX
6 V-3(TIKP-20.1) MPOIIECCOB MPH U3TOTOBIIEHUHU U cOopke [IJIA
7 B-3(ITKP-20.1) BrnaneTs HaBbIKaMU COCTaBIECHUS TEXHOJIOTHYECKUX MPOLIECCOB
3HaTh 3aJ]a4u TEXHOJOTUUYECKON MOATOTOBKY IPOU3BO/ICTBA
MEXaHUYECKUX U MEXaHO-COOPOYHBIX LIEXOB U YUaCTKOB
8 3-8(ITKP-20.1) MIPEANPUATHIA
YMeTh onpenensaTh palioHaJIbHbIA B MEXaHUYECKOM
9 V-5(TIKP-20.1) 00paboTKu
3HaTh JOCTOMHCTBA U HEOCTATKU Pa3IMYHBIX BUJIOB
10 3-10(TIKP-20.1)  |mexaHuueckoit 00pabOTKH B YCIOBUAX MPEAPUATHS
BrameTs HaBbIKaMu OTIpEICIICHUs PEKUMOB 00paOOTKH 1
11 B-5(ITKP-20.1) HOPMHPOBAHHUS MEXaHUYCCKHUX OTICPAITHIA
12 B-1(AT1K-4.1) BrnaaeTts npuHUMIaMyu U METOJAMH YIIPABICHUS KAYECTBOM
Bnagetrs MeToaMu TMarHOCTUKH TEXHOJIOTHYECKOTO
000pyAOBaHuUs MO MapaMeTpaM TOUHOCTH, KECTKOCTH,
13 B-1(J11K-4.2) MTOBTOPSIEMOCTH.
3HaTh MapaMeTphl IKCIUTyaTaImOHHOW (D PEKTUBHOCTH
14 3-1(AI1K-4.3) MIPOM3BOICTBEHHOTO 00OPYIOBAHHMS
3HaeT HOPMBI U MpaBuiia 0POPMIICHHUS TEXHOIOTHIECKOM
15 3-1(AIIK-5.1) JIOKyMEHTAITU!
YMeTh 0pOpMIIATE TEXHOJIOTHYECKYIO TOKYMEHTAIUIO
(MapHIpyTHBIE KapThl, OTIEPAIIMOHHBIE KapThl, KOHTPOJIbHBIE
16 V-1(AITK-5.1) KapThI, KAPTHI 3CKU30B U T.I1.);
3HaTh BAMSHUE TEXHOJIOTMYECKUX (PaKTOPOB Ha TOYHOCTb,
17 3-1(AI1IK-5.2) Ka4eCTBO TTOBEPXHOCTH U IPOU3BOIUTEIHLHOCTh
3HaTh 0COOEHHOCTH MOCTPOEHUS TEXHOJIOTHYECKOTO Mpoliecca
18 3-2(AI1IK-5.2) B 3aBUCHMOCTH OT THIIa MPOU3BOACTBA
Brnagets HaBbIKaMU OCTPOECHHS TEXHOJIOTHUECKUX MTPOLECCOB
19 B-3(JIIK-5.2) ¢ ucnosb3oBarreM X0 u DO mMeTo0B;
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20

B-1(JI[1K-5.3)

Bitamers HaBbIKAMM MapIIPYTHOI'O U ONEPALIMOHHOTO OIHACAHMS
TEXHOJIOTHYECKUX IPOLECCOB

21

B-2(JI[1K-5.3)

Brnaners HaBbIKaMM IPaBUIILHOTO BBEIOOpaA MeToa 00paboTKH
CPEACTB TEXHOJIOTUYECKOTO OCHAIICHHS, OTBEYAIOIINX
TpeOOBAHUAM 10 KaYECTBY U TOYHOCTH B YCIOBHUAX
KOHKPETHOTO MTPOU3BOJICTBEHHOTO y4acTKa

22

3-1(JUTK-6.1)

3HaTh OCHOBHI (PU3MUECKUX SABJICHUN MPOUCXOIIINX B IIpOIECcCe
obpabotku neraneit JJJIA

23

V-1(JI[IK-6.2)

VYMeTh NPUMEHSTh TOJTyYeHHbIC 3HAHUS T Pa3pabOTKu
palMOHAIBLHBIX PEXKUMOB PE3aHUs MPH PA3THYHBIX BHIAX
00paboTKH pa3HOOOPA3HBIX KOHCTPYKIIMOHHBIX MaTe€pUaioB B
00JIacTH KapOIPOYHBIX, HEPHKABCIOIINX U TUTAHOBBIX CILIABOB

24

3-1(JUTK-6.2)

3HaeT 0COOEHHOCTH MIPUMEHEHHS COPEMEHHBIX METOIOB
npousBoacTBa neraneit JIJIA ¢ uenpio moBhIIIEHUS KauecTBa

25

P-1(JITTK6.3)

3HaeT METOAbI TCXHOJOTHYCCKUX I/ICCJIGILOBaHI/Iﬁ

26

B-1(JI[1K-6.3)

Bitaneer HaBbIKaMy IPOBEACHUS UCCIIEIOBAHUN 10 BBISBICHUIO
W aHaJM3y NPUYMH Opaka rmpu nmpou3BoAcTBe uaaenuii 1JIA

27

V-2(TIKP-14.1)

YMeTh pa3pabareiBaTh MapIIpyTHBIC KAPTHI TEXHOJIOTHIECKUX
MPOLECCOB U3TOTOBJICHUS JETAJICH U Y3JIOB IBUTaTeNIel U
JHEPrOyCTAaHOBOK JIETATENbHBIX ANMNapaToB

28

V-2(TIKP-14.2)

YMeTh 00ecrieyrBaTh TEXHUYECKOE OCHAIlEHHE Pab0oYrX MECT ¢
TEXHOJIOTHYECKUM 000pYJ0BaHUEM

29

3-2(TTKP-14.2)

3HaTh MOPSAJOK Pa3pabOTKU U COTIAaCOBAHMSI JOKYMEHTAIIUH Ha
TEXHOJIOTHUECKHE MPOLIECCH U OCHAIIEHUE pabouuX MECT

30

3-1(TTKP-19.1)

3HaTh TPUYUHBI MTOSIBIICHUS AE(PEKTOB U METOBI UX
MpeynpexACHUs, UICHTU(DUKAIINN, JIOKATHU3AI[UU

31

B-1(ITKP-19.1)

Brnaners npuemMaMu KoopauHaAIMK pabOT 1O CHUKEHUIO YPOBHS
ne(EeKTHOCTH aBUAILIMOHHOMN MPOAYKLIUU

32

B-1(ITKP-19.2)

Brnaners npuemMaMu KoopauHaIMK pabOT 1O CHUKEHUIO YPOBHS
ne(EeKTHOCTH aBUAILIMOHHOM MPOAYKLIUU

[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (HOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N

Hudp

KoMmnerenuus

JIIK-4

CriocoOHOCTB OCYIIECTBIISATH IKCIIEPTU3Y TEXHUUYECKOM
JOKYMEHTAIINH, HAJ30p U KOHTPOJb 32 COCTOSTHUEM U
SKCIUTyaTanuel 000pya0BaHus, ONPEACTSATh MPUIMHBI
MOSIBIICHUS Opaka.

JIIK-5

CriocoOHOCTh pa3padarbIBaTh TEXHOIOTHUIO U3TOTOBIICHUS,
MapIIpPyTHBIC U OMEPAIIOHHBIC KAPTHI TEXHOIOTUICCKUX
MIPOLIECCOB U3TOTOBJICHMSI OTIEIBHBIX JI€TaJCH U y3JI0B JyIa

JITK-6

CriocoOHOCTh UCCIIE0BaTh U aHAJTM3UPOBATH MPUUMHBI Opaka B
MIPOM3BOJICTBE U pa3palaTbIBaTh MPEATIOKEHUS 110 €T0
NPEAYIPERKACHUIO U YCTPAHEHHUIO.

[IKP-20

CrniocobeH yyacTBOBaTh B paboTax MO MPOEKTUPOBAHUIO U
peain3aiui OCHOBHBIX TEXHOJIOTHYECKHUX MPOLIECCOB MPH
npoussozactee [IJIA
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CrniocobeH yyacTBOBaTh B paboTax MO MPOEKTUPOBAHUIO U
peanusaly OCHOBHBIX nporieccoB n3rorosnenus JIA c
o0ecreyeHrneM 3a/1aHHOTO Ka4eCTBa U C yUETOM TeXHUYECKHX
5 [IKP-14 OrpaHUYEHUI Ha 000pyIOBaHUE

Crniocob6eH k opranu3aiiy padoT MO MOBBIIIEHUIO Ka4eCcTBa
6 [IKP-19 IIPOAYKIUY aBUACTPOUTEIIBLHOU OTPACIIH

Wuaukatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N HIndpp Nuaukarop koMneTeHunu

BrInonHseT TarHoCTUKY TEXHOJIOTHYECKOTO 000PYI0BaHUS 110
1 JIIK-4.1 rapamMeTpaM TOYHOCTH, )KECTKOCTHU, IOBTOPSAEMOCTH

[IpuMeHsieT 3HaHUSI METOJIOB U CPEJICTB IUArHOCTUKU
TEXHOJIOTHYECKOT0 000PYI0BAHHUS 110 TTApaMeTpaM TOYHOCTH,
2 JAIIK-4.2 KECTKOCTH, TOBTOPSIEMOCTH

®opMupyeT 000CHOBAaHHOE 3aKJIIOYCHHUE 110 SKCIUTYaTalluOHHON
3P PEKTUBHOCTH TEXHOJIOTHYECKOTO 000PYIOBAaHHS U CPEICTB
3 JIIK-4.3 TEXHOJIOTHYECKOIO OCHAIICHUS

BeimonHseT pa3paboTKy TEXHOJIOTHH U3TOTOBIICHUS,
MapHIpyTHBIE U ONIEPALIMOHHBIE KAPT, TEXHOJIOTMYECKUX
4 JIIK-5.1 MPOLIECCOB U3TOTOBJICHUS OTACIbHBIX AeTanen u y3moB JIJIA

OO6nagaet 3HaHUSAMH IPUHIUIIOB Pa3paOdOTKH ONTHUMATbHBIX
TEXHOJIOTHUECKUX MPOIECCOB U3TOTOBIICHUS SIIEMEHTOB
5 AIIK-5.2 a’POKOCMUYECKON TEXHUKH

[TpumMeHsieT 3HaHUS METOJI0B TEXHOJIOTMYECOTO
MIPOEKTHUPOBAHUS IS pa3pabOTKU BEICOKOA(P(PEKTUBHBIX
6 AIIK-5.3 IIPOU3BOACTBEHHBIX IIPOLIECCOB

JleMOHCTpHUpYeT 3HaHUS 0COOCHHOCTEN TEXHOJIOTUYECKIX
nporeccoB BrpousBoacTee [AJIA, cnocoOHOCTh aHATH3UPOBTh
NPUYMHBI Opaka B IPOM3BOACTBE U pa3padaTbiBaTh

7 JIIK-6.1 IIPEIOKEHHUS 110 €r0 IPEIYIIPEKICHUAIO U YCTPAHEHUIO
[TpunuMaeT yyactue B penynpekIeHUN TOsSBICHUS Opaka Ha
8 AIIK-6.2 OCHOBE CTaTUCTUYECKOTO YNPABICHUs KA9Y€CBTOM MPOTYKIUU
[TpoBoaMT MCCNENOBaHUS IO BBISBICHHUIO IPUYUH Opaka mpu
9 JIIK-6.3 npousBozacTee uznenuit JJIA
PazpalarbiBaeT JOKyMEHTAIMIO HA TEXHOJIOTHYECKHE MTPOIECCHI
10 [IKP-14.1 B COOTBETCTBUU C IIPUHATBIMU HOPMATUBHBIMU JTOKYMEHTAMHU
11 [1IKP-14.2 PazpabaTbIBaeT JOKyMEHTAIHMIO JUIS OCHALICHUS Pa0OYHX MECT

JIeMOHCTpUpPYET 3HAHUS PUYUH TOSBIICHUS
12 TIKP-19.1 MIPOM3BOACTBEHHBIX Je()EKTOB M METOJIOB UX MPEAYIPEIKIACHUS

VYdacTByeT B pa3paboTKe MEPOIPHUATHHA MO CHIKEHUIO YPOBHS
13 [IKP-19.2 ne(EeKTHOCTH aBUAILIMOHHOMN MPOAYKLIUU

[Tpunumaet yyactue B paboTax Mo BIOOPY pallMOHAIBHOTO
TEXHOJIOTHUECKOT0 MPOLIecca U3TOTOBICHHS JeTalei n

14 TIKP-20.1 coopounbix equami [1JTA

PazpaOarbiBaeT JOKyMEHTAIMIO HA TEXHOJIOTUYECKHE MTPOIECCHI
15 [IKP-14.1 B COOTBETCTBUU C IIPUHATHIMU HOPMATUBHBIMU JTOKYMEHTAMHU
16 [IKP-14.2 PazpabaTbIBaeT JOKyMEHTAIHMIO JUISI OCHALICHUS Pa0OYHX MECT
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[IKP-19.1

HCMOHCTpI/IpyeT SHAHUS MIPUYNH MMOABJICHUA
MMPONU3BOACTBCHHBIX IIC(I)GI(TOB U MCTOJA0B UX NPCAYIPCIKICHUA

18

[IKP-19.2

VYdacTByeT B pa3paboTKe MEPOIPHUATHIA MO CHIKEHUIO YPOBHS
ne(EeKTHOCTH aBUAILIMOHHOM MPOAYKLIUU

19

[IKP-20.1

[Tpunumaet yyactue B paboTax Mo BEIOOPY pallMOHAIBHOTO
TEXHOJIOTHUECKOT0 MPOLIecca U3TOTOBICHHS JeTalei u
cbopounbix eaunui JJJIA

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI' PAMMBI.

Jucuunnuna Texnonorus npoussoactsa AJl u DY sBnseTcs NpeaecTByOLIEH 1
MOCJIEAYIOIIEH IS CIEAYOIIUX JUCHHUTIINH:

N

IIpeamecTByomue TUCHUNINHBI

Hocaeaywmme TUCUMIIMHBI

TexHomornueckas IpaKkTUKa

ABTOMaTH3UPOBAHHBIE CUCTEMBI
MPOCKTUPOBAHUS TEXHOJIOTHUECKUX
npoueccoB (PLM-texHonoruu B
npousBonctee [JJIA)

[IpousBoacTBeHHAs MPAKTHKA

[IpexnumioMHas mpaKkTUKa

MeTtoasr 00pabOTKH AeTaneil, CTAaHK! U
WHCTPYMEHT

Hrorosag roc. arrecranus

Teopus pe3aHus U pexKyIUNA HHCTPYMEHT

OOBEKTHI IMPOMBIIIUICHHOTO TPOU3BOACTBA

TexHoJoru4yeckas oCHacTKa

[IpoexTrpoBaHre MEXaHOCOOPOUHBIX
LIEXOB

TexHOoIIorus 3ar0OTOBUTEIIBEHOTO
npou3BocTBa (TexHomorus
3arOTOBUTEIHLHO-IIITAMIIOBOYHBIX paldoOT)

Texuonorust 9XO u PO (Texnonorus
ANMEKTPOPUINIECKUX METOJIOB 00paOOTKH U
3aIUTHBIE TIOKPBITHS)

O6opynosanue ¢ UITY (ITporpammuo
yIpaBisieMoe 000pyIOBaHHE IS
MEXaHU4EeCKOU 00pabOTKN)

Mertoabl HcClIeTI0BAaHUI U UCTIBITAHUH B
aBuapakerocTpoeHuu (TexHuueckui
KOHTPOJIb U U3MEPEHNS)

10

MeTpOHOFI/IH, CTaHOapTU3anusa u
cepTUdUKanus

11

ABTOMAaTH3aLMA TEXHOJIOTMYECKUX
nporeccoB (TexHuIecKkue cpeacTpa
aproMaruzanuu TII JIJIA)

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

OO6m1ast TpyI0EMKOCTh IPAKTUKHA COCTABIACT 5 3aueTHHIX(bIe) enunui(bl), 180 gaca(oB).
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Bcero ¢
MMpakTuy. |Jladopar. CPC Bceero px3amenamu
3aHATHA | paGoThI 4acoB "

KYpPCOBBIMH

Mopyab Paznen Jlexkuun

TexHonorus BBenenune 2 0 0 1 3 180
MIPOU3BOJICTBA
JJTA n ux
arperaTroB

OcobeHHoCTH 2 0 0 1 3
MIPOU3BOJICTBA
aBUAJBUTAaTEIEH U
arperaToB
MeTtonagbl 4 2 0 4 10
H3TOTOBJICHUS
3arOTOBOK
MeTtonagbl 4 0 0 10 14
YIIPOUHSIOIIEH
00paboTku aerayei
TexHomorus 2 2 8 12 | 24
W3TOTOBJIEHUS BaJIOB
aBHUaJBUTaTEIICH.
TexHomorns 2 2 4 8 16
W3-TOTOBJICHUS
JTUCKOB TYpOUH U
KOMITpeccopa
TexHomorns 4 2 0 6 12
H3TOTOBJICHUS
pabouunx JIOmaToK
TypOUHBI U
KOMITpeccopa
TexHomorus 2 2 0 4 8
H3TOTOBJICHUS
JIonacTeil BUHTOB
TexHomorus 2 0 4 6 12
H3TOTOBJICHUS
KOPIYCHBIX JI€TaJIei
TexHomorus 2 2 0 4 8
H3TOTOBJICHUS
KOJIBIIEBEIX AeTanei
TexHomorns 2 0 0 2 4
HU-TOTOBJICHUS
neraneu
TpyOOTIIPOBOIOB

Bcero 28 12 16 58 | 114 180

3.1. Jlekuuu

Ne Oo0beM
/1 Pa3zgen nucuunanHbI JacoB Tema Jeknuu

1|1.1.BBenenue 2 Beenenue. [Ipenmer, cTpykrypa u 3a1auu
Kypca
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211.2.0cobenHoct 2 Oco0eHHOCTH MMPOU3BOACTBA aBUABUTATENICH 1

MIPOU3BOJICTBA arperaToB
aBHAJBUTATEJIEN U arperaroB

3|1.3.MeToabI U3rOTOBJICHUS 4 Metonbl U3ro-TOBJIEHUS PAllMOHAIBHBIX
3ar0TOBOK 3arOTOBOK

4(1.4.Metoapbl yIpOUYHSIOLIEH 4 MeTtozs! ynpod-Hsitomiei o0paboTKu eranei
00paboTKH neranen

5(1.5. Texuaomorus 2 TexHOJIOTHS N3-TOTOBIICHHUS Ba-JIOB
HM3rOTOBJIEHUS BaJIOB aBUaJIBUTa-TEJICH.
aBUaJBUTATEIICH.

6|1.6. Texnonorus 2 TexHOJIOTHS N3TOTOBJICHHSI TUC-KOB TYPOUH U
H3-TOTOBJIEHUS TUCKOB KOMITpeccopa
TypOHH U KOMIIpeccopa

711.7. Texnonorus 4 TexHOoIOTHs U3-TOTOBJIEHUS PA00YMX JIOTIATOK
M3TOTOBJICHUS PabOvNX TypOWHBI U KOM-TIpeccopa
JIOTIATOK TypOWHBI U
KOMIIpeccopa

8|1.8. Texaonorus 2 TexHOJIOTHS N3rOTOBJICHUS JIO-ITACTell BUHTOB
HM3TOTOBIICHHUS JIOIIacTel
BUHTOB

9|1.9. Texnonorus 2 TeXHOIOTHS U3rOTOBJICHUSI KOPITYCHBIX
W3TOTOBJICHUSI KOPITYCHBIX JIeTajaeH.
neTaieu

TexHOJIOTHS U3-TOTOBJICHUS KOPITYCHBIX
JeTanen
10]1.10.Texnomorus 2 TexH0oI0rng N3roTOBICHUS KOJBIEBBIX JeTaJIEN
HM3TOTOBJIEHUS KOJIBIIEBBIX
neTaneu
11{1.11.Texnomorus 2 TexHoI0rNa N3roTOBJICHUS Ne-Tajlel
H-TOTOBJICHHS AcTaNei TpyOOTIIPOBOIOB
TpyOOTIIPOBOIOB
Hroro: 28

3.2. Conep:xanue JeKI U

1.1.1. Bgenenue. IIpeamer, cTpykTypa u 3aga4u kypca (A3: 2, CPC: 1)
Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI
®opma opranuszanum: Jlexuus

Ommucanne: [lpeamer, CTpyKTypa U 3a/1a4u Kypca, €ro MECTO CPe TEXHOIOTHYECKUX
TUCLUUIUIMH. 3HaYeHHE POTPECCUBHBIX TEXHOIOTHUYECKUX MPOLIECCOB B
peIIeHNH 3a]1a4 COXPAHEHHs CPOKOB MOJrOTOBKH ITPOU3BOJICTBA,
MOBBIIICHUS SKCIUTYaTAllMOHHON HAJIe)KHOCTH U3CIHUH, SKOHOMHUH
MeTaJlla, CHIKEHUS TPYAOEMKOCTH IPOU3BOJICTBA, B TOM YHUCIIE
YMEHBIICHUE TPYITOEMKOCTH MeXaH0o00paboT-Ku. Posb oTeuecTBEHHBIX
YYEHBIX B CO3/IaHUH TEOPETUYECKUX OCHOB TEXHOJIOTUHU M Pa3pabOTKe
MPUHIUIHAIBLHO HOBBIX METOJI0B 00pabOTKU Ma-TEpUaIOB.

1.2.1. OcoOenHOCTH MPOM3BOACTBA aBuaaBuraresei u arperaros (A3: 2, CPC: 1)

Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Bepcusa: AAAAAASZZ9s Kop: 000154599



Onucanme: BiusHue KOHCTPYKTOPCKHUX U OKCILTYyaTallMOH-HBIX XapaKTEePUCTUK
aBUaJBUTaTesel Ha 0COOEHHOCTH MX MPOou3BoACcTBa. OCHOBHBIE
TpeboBaHUs 5 MaTepHaliaM JeTajieil aBuaJiBUraTesieil: BbICO-Kasi y/ieabHas;
MIPOYHOCTB, KaPONPOYHOCTD, Ka-POCTONKOCTh, KOPPO3ZUOHHAS U
APO3UOHHAs CTOMKOCTh, YCTAIOCTHAS POYHOCTh, 00padaThl-Ba€MOCTb,
OCHOBHBIE THUIIBI TPUMEHSAEMBIX Me-TATTMUYECKUX, HEMETAIITNYECKUX U
KOMITO3ULIMOHHBIX MaTepUasoB.

1.3.1. MeToabl H3ro-TOBJIEHHS PALMOHAJIBLHBIX 3aroToBOK (A3: 4, CPC: 2)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: IIporpeccuBHee METOIbI TUThS, 0OBEMHOM IITAMIOBKH, ITOPOLIKOBOM
MeTautypruu. Panno-HanbHble 3ar0TOBKU U3 JIUCTOB, TPYO U MpoQuIIeH.
MeTonb! U3rOTOBJIEHHS CBAPHBIX U LIETbHBIX IUIUHAPUIECKUX U
KOHMYECKHX oOeuaek. [ mOka TUCTOB Ha BaJIKOBBIX CTaHKaX: 0COOEHHOCTH
TEXHOJIIOrnH, 000pyAoBaHue. PoTalioHHas BBITSKKA JieTalleld: OCHOBHbBIE
napameTpa mnpoiiecca, obopynoanue.@opmoodpa3oBaHue aeTaneit
3aMKHYTOTO KOHTY-pa pacTsSKEHUEM pa3KUMHBIMHU ITyaHCOHAMHU.
Oco0eHHOCTH U3TOTOBJICHUS JieTajiel u3 Mpoduieii ThOKo:
TEXHOJIOTUYECKHUE CXEeMBI, 000pyn0-Banne. DopmMooOpa3oBanHue
MpodUIBHBIX JeTa-JIel U3 HempOo(UIMPOBAHHOTO JIMCTOBOTO METAIJIA.
HMiynbCHBIE BBICOKOIHEPTETUUECKUE METOIbI POPMOOOpa30BaHUS U
KaJTMOpOBKHU, 00ECIeUrBaBIINE MOTYYeHHE TOYHBIX 3aTOTOBOK U JIeTajei.
ITamnoBka 1 KaJIuOpOBKa JeTanel B3pbl-BOM, HOMEHKIAaTypa
HITAMITyE€MBIX JeTajiell, TeX-HOJOTUYECKHUE CXEMBI, OTIpe/IeTICHUE
OCHOBHBIX [TapaMeTPOB Mpoliecca, 000pyI0BaHHE U OCHACTKA.
DneKTporuapaBiInyeckas i MAarHUTHO-UMITYJIbCHAst 00paboTKa
MatepuanoB. CylHOCTh METO/IOB, O0JACTH IPUMEHEHMS,
TEXHOJIOTMYe-CKUE CXeMbl, 000pyI0BaHUE U OCHACTKA. TeXHu-Ka
0€30IMacHOCTH.
TepMO3HEPreTUUECKU METOJT CHITHUS 3ayCEHIIEB.

1.4.1. Metoasl ynpou-Hsiouieit oo0padorku nerauaeii (A3: 4, CPC: 4)
Tun nexkuuu: MHPOpMaOHHAS JTEKITUSI
®opma opranuszanum: Jlexuus

Onucanne: BrusHue MI€pPOXOBATOCTH MOBEPXHOCTH HA pabOTOCIIOCOOHOCTH JIeTaleH.
CyniHocTh Ha TIOBEPXHOCTHO-AC(POPMAITMOHHOTO YITPOUHEHHS.
TpeboBaHus K TEXHOIOTUYHOCTH YIIPOYHSIEMBIX JIeTa-JIei. MeTobI
ne(pOpMaIMOHHOTO YIIPOUHEHHSI TOBEPXHOCTHOTO cA0s. [uapo - u
THEBMO-ZIpobecTpyiiHas oopadorka. ['unporantoBka. Bubporantoska.
JleopMalimoHHOE yIpoYHEeHUEe MUKpoliapukamu. OOKaTka poJIuKaMu U
Iapu-KaMu. AJIMa3HOE BBIVIAKUBaHHUE. YIIPOUHEHUE SHEprHel B3phIBa.
[ToBepxHOCTHO-TepMuUUecKast 00padoTka. J(udpdy3noHHbIE TOKPHI "THE:
PEeKUMBI 00pabOTKH, IPUMEHsIEMOe 000pYIOBaHNE, HH-CTPYMEHT.
BnusiHue mepoxoBaToCTH MOBEPXHO-CTH
MOBEPXHOCTHO-e(OPMALIMOHHOTO YIIPOY-HEHHUS Ha KOPPO3UOHHYIO
CTOMKOCTH JieTaliei

1.5.1. TexHosiorusi U3-roToBJeHUs1 Ba-J10B aBuaaBura-tesei. (A3: 2, CPC: 2)

Tun nexkunu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus
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Onucanme: KOHCTPYKTUBHO-TEXHOJIOTHMYECKHE XapaKTEPUCTUKHN HECYIIMX BaJIOB.
[IpumeHsiemblie MaTepra-ibl. 3arOTOBKU BajloB. MapuipyThl 00pabOTKH.
basupo—Banue. UepHoBasi, 4ncTOBasi, OKOHUATEIb-Hast 00paboTKa.
W3roroBnenue TepMOyTyUIlIaeMbIX U IIEMEHTUPYEMBIX BaJlOB.
OcobenHocT 00padOTKHU MOJIBIX BaJIOB. CBepiieHUE TITyOOKHUX OTBEPCTHUH,
pactaunBanue oTBepcTrid. KOHTposb BaoB.

1.6.1. TexHos0rus U3roTOBJIEHUS AUC-KOB TYPOUH U Kommpeccopa (A3: 2, CPC: 2)

Tun aexkuuu: WHbopmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Onucanme: KOHCTPYKTUBHO-TEXHOJIIOTHYECKHUE XaPAKTEPU-CTUKH JUCKOB.
[Tpumensiemble MaTepualibl. 3aroTOBKU AUCKOB. OCOOEHHOCTH
NOCTpOeHus peHoIornueckoro nporecca. bazuposanue. Tunosoit
MapuIpyT o0padoTku. MeToasl 00paboTKH 1ma3oB o ionarku. KoHTpoib
TIMICKOB

1.7.1. TexHos0orus U3-roToBJeHUs padOYMnX JONMATOK TYPOMHBI U KoM-nipeccopa (A3: 4,

CPC:4)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: KOHCTPYKTUBHO-TEXHOJIOTMYECKHE XapaKTEPUCTUKH JIOTATOK.
Hcnonpe—3yeMble MaTepualibl. BiusiHue TeMneparypHbIX YCIOBHMA
SKCIUTyaTa-1uu Ha BBIOOP MaTepuasia, MeTO/Ibl U3TOTOBJICHHUS 3aTOTOBOK.
OcoGenHoctu 6a3u-poBaHUs JIOMATOK, IPUMEHEHHE BCTIOMOTaTeIbHbIX
TEXHOJIOTHYECKUX a3. MapuipyTel 006padoTku jomarok. Crienuduka
o0paboTku niepa u 3amka. [lonmupoBanue nepa. YrnpouyHeHHe JOMATOK.
Oco0eHHOCTH U3TO-TOBJICHHS OXJIAXKIa€MBIX JIONATOK. XOJIOJHOE
BaJIblIeBaHHE HEOXJIAKIAEMbIX JIOMATOK. MeTo/1bl KOHTPOJIS JIONATOK.

1.8.1. TexHosorusi U3roToBJieHus Jo-nacreii BUHTOB (A3: 2, CPC: 2)

Tun nexkunu: HpopmanonHas ek

®opma opranuzanum: Jlexnus

Onucanue: KOHCTPYKTMBHO-TEXHOJIOIMYECKHUE XapaAKTEPU-CTUKH. [IpuMensiemble
MaTepuaibl ¥ 3aTOTOBKH. MapipyT U3rOTOBJIECHUS JIOPAJIEBOM TONACTH.
OcobeHHOoCTH MeXaHUYeCKO 00padboTku nepa yonactu. CrocoOs
MOBBILIECHHUS TOYUHOCTH U3TO-TOBIICHUS U SKCILTyaTallMOHHOMN HAJIeKHOCTU
JIOTIaCTH.

1.9.1. TexHoJIOrusi H3rOTOBJIEHHS KOPIIYCHBIX JAeTaJIeH.

TexHoI0rNsI H3-TOTOBJIEHHS] KOPNYCHBIX Aetajeil (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas ek

®opma opranuzanum: Jlexnus

Onucanme: Kiaccudukanus KOpIyCcHbIX JeTanei mo
KOH-CTPYKTHBHO-TEXHOJOrH4ecKkoMy npuHuuiy. [Ipumensemsbie
MaTepHabl. 3arOTOBKH KOPIYCHBIX eTasield. TpeOoBaHUs K IeTajsM 1o
TOYHOCTH M3roToBIeHUs. [locTpoeHre TEXHOIOrHYeCKoro mporecca
OcobenHocTH 00pabOTKH KOPITYCHBIX JeTajeH, MPUMEHEHHE CTAaHKOB C
UITY. KoHTposib KOPITYCHBIX AeTaeh
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1.10.1.

1.11.1.

TexHos0rust M3roTOBJIEHHUA KOJIbLEBBIX aeTajeil (A3: 2, CPC: 2)

Tun nexkumu: MHpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanue: KOHCTPYKTHBHO-TEXHOJIOTMYECKHE XapaKTEPU-CTUKU. cnonb3yemMble
MaTepuaibl U 3ar0TOBKU. MapipyT U3ro—TOBJICHUS eTajiel u3
MpeCCoBaH-HBIX Mpoduieir. MeToa poTallnOHHON OCaJKu TIPH
MCIIOJIb30BaHUM JIUCTOBBIX 3aroToBOK. Pac-kaTka konen. KoHTponib
JeTalien.

TexHo/10rNs1 H3roTOBJICHUS Ae-Tasel Tpybdonposonos (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas JTeKus

®opma opranuzanum: Jlexnus

Onucanue: KOHCTPYKTMBHO-TEXHOJIOTMYECKAs XapaKTEPUCTUKA AETAJICH.
OcobeHHOCTH U CXeMBbI THOKH TPyO. MeTobl, 00ecIednBalonne pe3Kkoe
pac-1upeHre ypoBHS TEXHOJOTUYHOCTU M HAaJIE)KHOCTU TPYOOIIPOBOIOB:
riuOKa KpyTOM30THYTHIX MaTPyOKOB MPOTAIKUBAHUEM C UCIIOIB30BaHUEM
AIIACTUYHOTO HAIMOJHUTENS, (hopMooOpa3zoBaHNe TPOMHUKOB U KPECTOBUH
13 TpyOHBIX 3ar0TOBOK OCOOEHHOCTH U3TOTOBJICHUS CHITBH(OHOB. MeTo b
KOHTPOJISI TPyOOIIPOBOIOB.

3.3. [IpakTu4eckne 3aHATHS

No Oo6bem
/1 Pa3znen nucuuniauHb 4acoB HanMeHoBaHHe NPAKTHYECKOTO 3aAHATHUS

1|1.3.MeToabI U3rOTOBIICHUS 2 Onpenenenne NocCien0BaTeIbHOCTH METOAOB
3aroTOBOK 00pabOTKH TTOBEPXHOCTH JCTAIH

2 |1.5. Texnonorus 2 TexHOoJIOTHS M3rOTOBJICHHSI BAJIOB TypOUH
M3TOTOBJICHUS] BAJIOB aBUaJBUTaTeNen
aBUaJBUTATEIICH.

3|1.6.Texnonorus 2 TexHOoIOTHs M3rOTOBJICHUSI TUCKOB TYpOUH U
U3-TOTOBJICHHSI TUCKOB KOMITpeccopa aBua/IBUraresneit
TypOHH U KOMIIpeccopa

4(1.7. Texnonorus 2 BapuaHTbl TEXHOJIOTMYECKUX MPOLIECCOB
W3TOTOBIIEHUS paboYnX W3TOTOBJICHUS JIONATOK
JIOTIATOK TypOWHBI U
KOMITIpeccopa

511.8.Texnonorus 2 TexXHO0THs U3-rOTOBJICHHUS JIOTIACTEH BUHTOB
M3TOTOBJICHUS JIONACTEN
BHUHTOB

6|1.10.Texnonorus 2 TeXHOTOTHYECKHIT TPOLIECC U3TOTOBJICHUS
M3TOTOBJICHUS KOJIBIIEBBIX KOJIBIIEBBIX JIeTajeit
neTaneu

Hroro: 12

3.4. Conep:xaHue NPaAaKTHYECKUX 3AHATUI

1.3.2.

OnpenesieHue NMoOCJIe10BATETbHOCTH METOI0B 00Pa0dOTKH MOBEPXHOCTH AeTAJH

(A3: 2, CPC: 2)

®opma opranuszanun: [Ipakrnueckoe 3ansTue
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1.5.1.

1.6.1.

1.7.1.

1.8.1.

1.10.1.

®opma opranuszanun: [Ipakrnueckoe 3ansTue

2, CPC: 2)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

®opma opranuszanun: [Ipakrnueckoe 3ansTue

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

3.5. JIaGopaTopHbIe padoThI

TexHo/I0rNsI H3rOTOBJICHUS BaJ10B TYpOuH apuaasurarenaeii (A3: 2, CPC: 2)

TexHoJI0rMsI M3rOTOBJIEHHSI TUCKOB TYPOMH U KoMIIpeccopa aBuajaBuraresei (A3:

BapuaHTBI TEXHOJIOTHYECKUX MPOLECCOB U3roTOBJIeHUs Jonatok (A3: 2, CPC: 2)

TexHosorust u3-roroBJjieHus jJonacreit BUHTOB (A3: 2, CPC: 2)

TexHoJOrH4YecKUil MPoLece U3roTOBJIeHUA KOJIbIeBbIX AeTasnei (A3: 2, CPC: 2)

Ne Oo6bem HaumenoBanue HaumenoBanue
/1 Pazgen nucuuninHbI yacoB | J1a0opaTopHOi padoThI Jadoparopuu
1|1.5. Texuonorus 4 OnpeneneHne )KeCTKOCTU | ABTOMaTHKa U

W3TOTOBJICHUS BAJIOB TOKApHO-TO CTaHKa cranku ¢ UITY
aBUaJBUTaTENICH. MIPOU3BOCTBEHHBIM
crocooom
211.5. Texaonorus 4 Bnusaue nedopmaruii ABTOMAaTHKA U
W3TOTOBJICHUSI BaJIOB oOpabaTpiBaeMoi cranku ¢ UITY
aBUaJBUTaTENICH. 3arOTOBKU Ha TOYHOCTb
00paboTKH HAa TOKAPHOM
CTaHKe
311.6. Texuonorus 4 HUccnenoBanue TouHOCTH |ABTOMAaTHKa U
U3-TOTOBJICHHSI TUCKOB W3TOTOBJICHUS MTAPTHH 00opyaoBaHuE C
TypOHH U KOMIIpeccopa neranen qIry
4(1.9. Texnonorus 4 Binusinue pasmepHoro ABTOMAaTHKa U
W3TOTOBJICHUS KOPITYCHBIX M3HOCA U TeMnepaTypHbix |ctaHku ¢ UITY
neTanen nedopmariuii pe-xyiero
UHCTPYMEHTa Ha TOYHOCTh
00paboTKu
Hroro: 16

1.5.1.

1.5.2.

3.6.Conep:xanne J1adOpaTOPpHbIX padoT

4, CPC: 4)

®opma opranm3anuu: JlaGoparopHas pabota

®opma opranm3anmuu: JlaGoparopHas pabota

OnpenesieHue KeCTKOCTH TOKAPHO-T0 CTAHKA NMPOU3BOACTBEHHBIM criocooom (A3:

Bausinue nedpopmanuii 00padarpiBaeMoil 3aroTOBKM HA TOYHOCTH 00Pa0OTKH Ha
TOKapHOM cTtaHke (A3: 4, CPC: 4)
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1.6.1. MHccaenoBaHue TOYHOCTH U3rOTOBJIeHUs napTuu Aeranaei (A3: 4, CPC: 4)
®opma opranmsanmuu: JlaGopatopHas pabota

1.9.1. BuusiHMe pa3MepHOIro U3HOCA M TeMIIEPATYPHBIX AedopManil pe-Kyuiero
HHCTPYMEHTA Ha TOYHOCTh 00padoTku (A3: 4, CPC: 4)

®opma opranm3anmuu: JlaGopatopHas pabota

3.7. KypcoBblie paGoThl M MPOEKTHI M0 JUCIHUIIINHE
1.1. PazpaboTarh TeXHOJOTMYECKHUI MPOLECC U CIPOEKTUPOBATH OCHACTKY ISl
H3rOTOBJICHUS 1€TAJIH ABUALIMOHHOIO IBUTaTeJIs HJIM arperara JABUraress

Temaruka: TemMaTnka KypcOBBIX IIPOEKTOB IIPEAYCMATPUBAET IIPOCKTUPOBAHKE
TEXHOJIOTHYECKOI0 IIPOLeCcca U OCHACTKY JJIsI U3TOTOBIIEHUSI KOHKPETHBIX
JieTajae aBUaJBUraTelIed U arperaTtoB

Tpynoemkocts(CPC): 30
Ipukpemiennpie paiian:  Merton ykas k KII(Al).doc, Mertox yka3 k KIT(A/JI).pdf

3.8. IIpome:kyTOouHasn aTTEeCcTAIIUSA
1. Dk3aMeH (8 cemectp)

Ipuxpeniennbie gaiiani:  buners: no TIIA/[.doc, DOC TIIAl u 3V TIIA.doc,
®OC THA u DY _TIAA.pdf, bunerst mo TITAd.pdf

4. MTEPEYEHDL YYEBHO-METOINYECKOTO OBECIIEYEHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS MO
TV CHUILIAHE

1. OcHOBHas ¥ JOMOJHUTEIBHAS TUTEPATYpa MO AUCIUTLIINHE

2. Pecypchl nHGOpMaIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYeCKOl OubmoTexku MAM.

4. ndopManinoHHbIE CTEH/IBI KaeIphl.
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5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuics Jerko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAOIIMEC OLICHUTDH peSy.TH:TaTLI O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.
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[lepeuenp KoMIIETEHIMHI U Tarbl UX POPMUPOBAHMS IIPUBEICHBI B CIEAYIONICH TabIHLIe:

Jrtanbl popMHUPOBaAHUS

N Hudp Komnerenuus KOMIIETeHIM U
1| AITK-4 CrocoOHOCTh OCYIIECTBIISITh Bnanets mpuHIIMIaMu U METOAAMU
JKCIIEPTU3Y TEXHUUECKOU YIIpaBICHUS KAYECTBOM
JIOKYMEHTAIINH, HAI30p U KOHTPOJb 3a |BiageTh MeToaMul TUarHOCTHKU
COCTOSIHMEM U SKCILTyaTaluuen TEXHOJIOTHYECKOTO 000PYIOBAHMUSI IT0
000pyIOBaHUs, ONPEALIIAT, IPUYUHBI |[TapaMeTpaM TOYHOCTH, KECTKOCTH,
MOSIBIICHUSI Opaka. MIOBTOPSIEMOCTH.
3HaTh mapaMeTpPhl KCILTyaTallHOHHON
3¢ (EKTUBHOCTH MTPOU3BOACTBEHHOTO
obopynosanus Cemectp - 8
2| AIIK-5 CriocobHOCTH pa3pabaThIBaTh 3HaeT HOPMBI U MTpaBuiIa 0popMIICHUS

TEXHOJIOTHIO N3TOTOBIEHMUS,
MapIIPYTHBIE U ONEPAOHHBIE KAPTHI
TEXHOJIOTHYECKUX MPOLIECCOB
W3TOTOBJIEHMSI OTJENBHBIX AeTaleH U
y3710B JJ1a

TEXHOJIOTHYECKON JOKYMCHTAIIUN
YMeTh 0QOpMIISITh TEXHOJIOTUICCKYEO
JOKYMEHTAIHIO (MapIIPyTHBIE KAPThI,
OTepaIiOHHbIC KaPThl, KOHTPOJIbHBIE
KapThl, KApThl 3CKU30B H T.I1.);

3HaTh BIUSHUAC TEXHOJIOTHYECKIX
(hakTOpOB HAa TOYHOCTH, KAYECTBO
MMOBEPXHOCTH M MPOU3BOAUTEIHHOCTh
3HaTh OCOOCHHOCTH MOCTPOCHUS
TEXHOJIOTHYECKOTO TIpoIiecca B
3aBUCHMOCTH OT THUIIA TIPOU3BOJICTBA
Bragets HaBbIKAMH TOCTPOCHUS
TEXHOJIOTHUYECKUX MPOIIECCOB C
ucnonb3oBanueM X0 u 5DO
METOJIOB;

Brnagets HaBbIKaM¥ MapIIpyTHOTO U
OTIEePaIIOHHOTO OIUCAHUS
TEXHOJIOTHYECKUX MPOIIECCOB
Bnagets HaBbIKaMu TPaBUIIEHOTO
BBIOOpA MeToa 00PabOTKHU CPEACTB
TEXHOJIOTHYECKOTO OCHAIICHHSI,
OTBEYANOIIUX TPEOOBAHUIM I10
Ka4eCTBY M TOYHOCTH B YCIOBUSAX
KOHKPETHOTO TIPOU3BOJICTBEHHOTO
yuactka Cemectp - 8
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JITTK-6

CriocoOHOCTB MCCIIEI0BAaTh U
aHaAJIM3UPOBATh IPUYHHBI Opaka B
IIPOU3BOJICTBE U pa3padaThiBaTh
MPEUIOKEHUS TI0 €ro
MPEaYNPESKIACHUIO H YCTPAHEHUIO.

3HaTh OCHOBHI (DM3WUCCKUX SIBIICHUHA
MIPOMCXOAIINX B IIpoIiecce 00paboTKH
neranen JJJTA

YMeTh MPUMEHSTH MOTyYeHHBIE
3HAHUS I pa3paboTKh
paIOHATBHBIX PEKUMOB PE3aHUS MTPH
Pa3IMYHBIX BUAAX 00pabOTKH
Pa3HOO0OPAa3HBIX KOHCTPYKIIMOHHBIX
MaTepHaoB B OOJIACTH >KapPOMPOYHBIX,
HEP’KaBEIOINX U THTAHOBBIX CILIABOB
3HaeT 0COOCHHOCTH MPUMEHEHUS
COpPEMEHHBIX METOA0B MTPOU3BOICTBA
neranei JJJIA ¢ 11e1pi0 MOBBIIIICHUS
KavyecTBa

3HaeT METObI TEXHOIOTHYECKUX
HCCIIEN0BaHUN

Brnageer HaBbIKaMu MTPOBEACHUS
WCCIIEIOBAHUH TIO BBISBICHUIO U
aHaJIN3y MPUINH Opaka mpu
npomsBoncTBe m3nenuit JIJIA Cemectp
-8

[IKP-20

Cnoco0eH yuacTBOBaTh B paboTax 1o
MIPOEKTUPOBAHUIO U peaTH3aIiH
OCHOBHBIX TEXHOJIOTHIECKUX
npo1eccoB npu npousBojactee JIJIA

3HaTh METONBI MEXaHUYIECKON
o0paboTku MaTepuajoB aeranei JJIA
YMeTbh BEIOUPATH pariiOHATBHEII
crrocob MexaHuIeCcKoi 00paboTKH
neranen JJJTA

YMeTh BEIOMPATH pariiOHATBHEII
CHoco0 M3TOTOBIICHUS JIeTaNen
Bragets HaBbIKaMu MPOEKTUPOBAHUS
MapIIpyTHBIX U OTIEPAIIIOHHBIX KapT
3HaTh OpraHU3aIMOHHBIC
MEPOTPHUSITHSA, TIPOBOANMBIE TIPH
coopke JJJIA

YMeTb BBIOHPATH CITOCOOBI
peanu3anuy TEXHOIOTHIECKUX
MPOIIECCOB MPHU H3TOTOBICHUH H
coopke JJJIA

Bragets HaBbIKaMU COCTaBICHHUS
TEXHOJIOTHYECKHX MPOIIECCOB

3HaTh 3372491 TEXHOIOTHYECKON
MTOJITOTOBKH MTPOM3BOICTBA
MEXaHUYECKUX U MEXaHO-COOPOYHBIX
[IEXOB M YYaCTKOB MPEIPUIATHN
YMeTh onpenenarTh paiuoHaabHbIH
BHJT MEXaHHIECKOH 00paboTKH

3HaTh JOCTOWHCTBA M HEAOCTATKH
Pa3IMYHBIX BUAOB MEXaHUIECKOM
00pabOTKH B YCIOBUAX MPEAPUITHS
Bragets HaBbIKaMu onpeieNIeHuUs
PEXKUMOB 00PaOOTKH U HOPMUPOBAHUS
MexaHu4ecKux oreparuii Cemectp - 8
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[IKP-14

Cnoco0eH yuacTBOBaTh B paboTax 1o
MPOCKTHPOBAHHIO U peaIn3aIiiu
OCHOBHBIX MIPOIIECCOB U3TOTOBICHHUSI
JUTA ¢ oGecrieueHreM 3aJJaHHOTO
KauecTBa U C yUYETOM TEXHHUYECKUX
OTpaHUYCHUI Ha 000pYyIOBaHHE

YMeTh pa3pabarbIBaTh MapIipyTHbIC
KapThl TEXHOJIOTUIECKHX MPOIECCOB
W3TOTOBIICHHS JieTalel U y3JI0B
JIBUTATEJIel U YHEPrOyCTaHOBOK
JIeTaTeNbHBIX allapaToB

YMeTh 00ecreunBaTh TEXHHUECKOE
OCHAIICHUE paboInX MECT C
TEXHOJIOTHYECKUM 000py/I0OBaHUEM
3HaTh MOPSAIOK pa3pabOTKH U
COTTACOBAHUS IOKYMECHTAIMH Ha
TEXHOJOTHYECKHUE MPOIIECChI U
ocHarieHue pabounx mect Cemectp -
8

[IKP-19

Cnoco0eH K opraHu3amnuu padoT 1o
MOBBIIIICHUIO Ka9eCTBA MPOAYKIUN
aBUACTPOUTEIHLHOMN OTpaciu

3HaTh MPUINHBEI TTOSBICHUS Te(PEKTOB
W METOJIBI MX MPEYIPEHKTCHUS,
WJACHTU(QHUKALINY, JTOKATA3AIUH
BrnaneTs mpueMamMu KOOpAWHAIIMN
paboT 1Mo CHIKCHHUIO YPOBHS
ne(hEKTHOCTH aBUAIMOHHOM
MPOIYKIIHN

BrnaneTs mpueMamMu KOOpAWHAIIAN
paboT MO0 CHIKCHUIO YPOBHS
nehEKTHOCTH aBUAIMOHHOM
npoxaykiuu Cemectp - 8

KoMIiexkT THIIOBBIX WHIAWBUYAJIbHBIX SaI[aHPIfI

Pa3mes aMCHUILINHLBI

O0bem, yacoB

HanMeHoBaHHEe THIIOBOIO 3aJaHNS

—

MeTob! yIIpOUIHSIOIeH 6
00paboTku meraneit

TUTA

MeTonb! yIpoUHsOLIeH 00padoTKH AeTanei

HTroro:

Conep:kaHue TUIOBBIX 3aJaHUI
Mertons! ynpouHnsirouieii o0padorku neradneii IJIA (CPC: 6)

Temaruka: Metozs! ynpounsiouieit oopadorku netaneit JIJIA AnmaszHoe
BBITTI&XKMBAHUE, IpodecTpyiiHas oopadorka u T]]

Tun: Jlomaminee 3aganue

1.4.1.

Ipukpensiennbie paiijabi:
VYnpounenue aeranet JIJIA.docx, Ynpounenue neraneit JJJIA.pdf

1.

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"Texnonorust npoussonacTea AJl u OYV"

Jk3ameH (8 cemectp)
Ipukpensiennbie paiijabi:

Busierst o TITA/T.doc, POC_TIAJ u DY TIA/.doc,

®OC_TIIA u DY THAJpdf, Bruietst no TIIAJLpdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnognas numepamypa:

* 1. lemun @.M. TexHOMOTUsI U3TOTOBJICHNUS OCHOBHBIX JeTalleii ra30TypOUHHBIX
nsurareneit: Yueonuk no pen Hemuna @.U., Camapa uzn-so CI'AY, 2012 — 323 c.
(OnexTpoHHas Bepcus — goctyn cepsep kadeapsr TIIAJT).

2 Smanun A.W. KomnbioTepHO-MHPOPMAITMOHHBIE TEXHOJIOTUH B IBUTATENIECTPOCHHH,
M.,2005 . , 480c.

3. Ilonetaes B. A. TexHonorus aBTOMaru3upoBaHHOIO IPOU3BOJICTBA JIONATOK
ra3oTypOMHHBIX ABUraresuei [JnekrponHslii pecypc] / B. A. Iloneraes. - M.:
Mammnoctpoenue, 2006. - 256 c.
http://www.znanium.com/catalog.php?bookinfo=374594 (OnexrponHnas Bepcus —
noctyn cepsep kadeapsr TITAJ).

4. ABeppsiHoBa 1. O. TexHonorus MalIMHOCTpOEHUs. BbicOko3HEpreTnyeckue u
KOMOMHUPO-BaHHBIE METOIbI 00paboTku: YuebHnoe nocodue / .O. ABepbsanosa, B.B.
Kinenukos. - M.: ®o-pym, 2008. - 304 ¢
http://www.znanium.com/catalog.php?bookinfo=146817

5. BanoB U. C TexHonorust MammHocTpoeHus: Yueo. nocodue / M.C. MiBaHOB. - M.:
NH®PA-M, 2009. — 192 http://www.znanium.com/catalog.php?bookinfo=169839

6. B.I. [TonsikoB Bonpocs! cOBpeMeHHON TEXHOIOTUU MEXaHUYECKOI 00paboTKu
MeTaJUTMYe-CKUX JIOTIACTe BO3AYIIHBIX BUHTOB, Yu. mocobue. M., MATU 2005 r.

7. Cxuptnangze A. I. borogyxos, C. . TexHOIOrn4eCKUe NpoLeccs B
MAaIIMHOCTPOCHUH [ DIEKTPOHHBIN pecypc] : yueb. ans By3oB / C. U. boronyxos, E. B.
Boupapenko, A. I. Cxupt-nanze u ap.; nox oomr. pen. C. W. boromyxosa. - M. :
Mammnoctpoenue, 2009. - 640 c.
http://www.znanium.com/catalog.php?bookinfo=374465

8. Kysnenos B. A. TexHojornueckue npoueccsl MalimHOCTPOUTENFHOTO IIPOU3BO/ICTBA!
VYue6-noe nmocobue / B.A. Ky3nenos, A.A. Yepenaxun, N.1. Kontynos, B.B. IIbpkoB. -
M.: @opywm, 2010. - 528 http://www.znanium.com/catalog.php?bookinfo=197245

10. T'opbaneBuu A.®D., llIkepn B.A. KypcoBoe npoekTHpoBaHUE 110 TEXHOJIOTUH
MaIIMHOCTpOe-HUs: Y4ueOHOe TocoOue s By30B. —5-€ U3laHne, CTEPEOTUITHOE.
Ilepeneuarka ¢ uerBeproro usnanud 1983r. — M.: OO0 U/l «AnbstHC», 2007. — 256¢
11. TexHomornueckue Mpouecchl MEXaHNUECKONH U (PU3UKO-XUMHUYECKOH 00pabOTKH B
aBuaaBu-rarenectpoenud. Yd. [locodue 2006 r. . mox pea. B.®. beswsazpranoro XKykos
3.J1. TexHOJIOTUS MAIIMHOCTPOEHUS YueOHoe mocodue s By30B, M., 2004 1.

12. JlaGopaTopHbIe U MIPaKTUYECKUE pabOThI 110 TEXHOIOTUH MAIIMHOCTPOCHUS: yueO.
no-cooue / B. @. be3wsazprunsiii, B. B. Hemomunyes, A. H. CemeHoB, u zip.; moja oo,
pen. B. @. bezbszprunoro. — M.: Mammnoctpoenue, 2013. — 600 c.: n.
(OnexTpoHHas Bepcus — goctyn cepsep kadeapsr TIIAJT).

JI umepamypa U3 IJ;iIeKmMpPOHHO20 Kamajnioza:

* BacunbeB A.C., lanbckuit A.M., 3onorapesckuii FO.M., Konnakos A..
HanpasnenHoe ¢popmupoBaHue cBONCTB U3ENUIl MAIIMHOCTPOCHUS .
Mammnoctpoenue, 2005. - 351 c.
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0) /lononnumensnan tumepamypa:

* 1. Cynmuma A.M., HockoB A.A. OCHOBBI TEXHOJIOTHH MPOU3BOJICTBA Ta30TyPOMHHBIX
nsurare-nei. M. MammnocTtpoenue. 1996r.

2. Texnonorus npousBoactBa A/l u 9V, Texnonorus MmammHocTpoeHus Y2.
[IpoekTupoBanue TexHonornueckux mnpomeccon 2005 . -148 c.

3. Mertomonorusi BBIOOpa MaTepuasoB M YIPOUHSIOIMINX TEXHOIOTUH B
MalIMHOCTpOeHuH, Bric-mas mik., 2004 r.-105 ¢

4. .M.KonecoB OCHOBBI TEXHOJOTHH MalIMHOCTpoeHus: M.:, Boiciias mik., 2000 r.-591
C.

5. EBcturneeB M.U., [Tonzeit A.B, Cynuma A.M. TexHOTOTHS TPOU3BOJCTBA
JIBUTaTeliel JIeTa-TeNbHBIX amnmnapartoB. M .: MammHocTpoenue, 1999r.,260c.

6. borycmaeB u np. TexHomornyeckoe odecreueHne IKCILTyaTallMOHHBIX XapaKTePUCTUK
neraneit ['T/] Yacte 1 JlonmaTku kommpeccopa U BEHTHIISITOpa, 3anopoxbe, nu3-Bo OAO
«Motop Cuu», 2003 T — 396 c. (DnekTpoHHast BEpCUs — TOCTYN cepBep Kadeapbl
TITAL).

7. KpeimoB B.B., Ennues 10.C., 3ynun K.U. [Ipon3BoacTBO J0MaToK ra30TypOMHHBIX
neurate-neii Mocksa, MammunocTpoenue-Iloner, 2002 1.- 376 ¢. (OnexkTpoHHast Bepcust
— noctyn cepsep kadeapst TITA ).

9. BacunweB A.C., u ap. HanpasinenHoe ¢popmMupoBaHue CBOMCTB U3ICTHI
MammHocTpoenud. [lox pen. n-pa texn. Hayk A.W. Kongakosa. M.: MammHocTpoeHue,
2005. 352c¢.: umn.

10. TexHOMOTHS MPOU3BOJCTBA ABUAIIMOHHBIX JIBUTATENEH | YI4eOHHK 11 By30B. .1 :
OCHOBBI TEXHOJIOTHH MPOU3BOJICTBA aBUAIIMOHHBIX aBHUTaTenei / B.A. borycnaes [u
np.]; mox obm. pen. B.A.borycmaesa. - 2-e uzn., gor. - 3anopoxse : OAO"Motop Cuu",
2007.-517c
http://elibrary.mai.ru/MegaPro/UserEntry? Action=Link FindDoc&id=33683&idb=0
11.TexHONMOTHS MPOM3BOACTBA AaBUAIIMOHHBIX JBUTATENCH : y4ueO. uist By30B. U.2 :
OCHOBBI IPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB U3TOTOBIICHUS AeTaeit
ABUAIIMOHHBIX JIBUTATEJICH W TEXHOJOTUYECKAs TIOJrOTOBKA MPpon3BocTBa / B.A.
borycnaes [u ap.]; mox o6m. pen. B.A.borycnaesa. - uza.2-e., A011. - 3aOPOXbE :
OAO"Morop Cuu", 2007. - 556 ¢
http://elibrary.mai.ru/MegaPro/UserEntry? Action=Link FindDoc&id=33681&idb=0

7. NEPEYEHB PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHON CETH
«MHTEPHET», HEOBXOJIUMBIX /1151 OCBOEHHUS
T CTUTLIAHBI

st oGecriedenust 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABIISICTCS BOBMOKHOCTh KPYIIIOCYTOYHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM M3 JIF000# TOUKH, B KOTOPOH UMEeTCs
JI0CTyN K ceTH «IHTepHEeT.

HaumenoBanmue pecypca HNHuTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

JHoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
000 "BHAHUYM" C «18»12.2020 . mo «17»12.2021 r

Horosop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 r. o «31»12.2022 r

Horosop Ne 56¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. mo «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

Horosop Ne 027-1-0234-21 or 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 or 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" nst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hanumonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit udpoBoit pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
anekTpoHHou 6ubamoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023

HIT HOUKOH

Cormamenue Ne 715 J1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynHudectse B Koncopuuyme HOUKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM
Hanwmonansaas noamnucka Ha-2021 r ¢ POOU
I'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
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Maremarndeckas 0a3a maHaelx zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about

EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) uznarensctea IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHusA

http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF

https://ieeexplore.ieee.org/Xplore/

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

home.jsp;
https://ieeexplore.ieee.org

Bepcusa: AAAAAASZZ9s Kop: 000154599




EBSCO.
INSPEC:

1. Ba3a maunaeix Academic Search Premier
2. baza naunasix eBook Academic Collection
3. eBook EngineeringCore Collection

https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/

ORBIT Intelligence |- 6a3a nanupix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJIEHTOB MPHU U3YUECHUHN
JTUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha PopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosTenbHast paboTa CTyJ€HTOB IPOBOJUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BAaTh TPYIIIOBOE U3yUEHHE MAaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJI0KHUTEIHHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOCHUS U3y4aeMOU TUCIUIUINHBI JOCTUTAeTCs MpU
MMOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO IMO3BOJISET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJIEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOIIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 10 MPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MIPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu u3yyennn Matepuaia HeOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHana, a
Ha TIOHUMaHUe ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET TOHSTh
METOOJOTHIO U3y4aeMOU TUCIUIIINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYINECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCHUIIVIMHE

JlucuuniauHa OpeMHTUPOBAaHA HA MPUMEHEHUE KOMIIBIOTEPHOI TEXHKH, pECypcoB

nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi onbamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOpPMAITHH.

Ilpozpammnoe obecneuenue, Hnmepuem-pecypcot, 31eKmponnbie OudIUOmMeEYHblEe CUCEMDBL:

1. UmxenepHo-rpaduyeckas cuctema «Solidworksy.

2. UmxenepHo-rpaduueckas cuctema «Autocad 2010».

3. UmxenepHo-rpadudeckas cucrema « [-FLEX CAD»y.

4. mxenepHo-pacueTHas cucteMa «MachCady»

5. Ilporpamma i1 aBTOMaTU3alMy TEXHOJIOTHYECKOW moAroToBkU mpoun3Boacta « T-FLEX Texn
6. http:\www.solidworks.ru
7. http:\www.autocad.ru
10. http:\www.t-flex.ru
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

1. JlekuMOHHBIE 3aHATUS

1.1.KOMIUTEKT 3JIEKTPOHHBIX MPE3EHTAIUI/CIIaliI0B,

1.2. Aynuropusi, ocHaIlleHHAast TPE3eHTAMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, HOYTOYK),

2. JlaboparopHble paboThI

JlaGoparopusi « ABTOMaTH3aIHsI TEXHOJIOTHUECKUX MTPOLIECCOBY», OCHAIICHHAS TOKAPHBIM
ctankoM ¢ UITY 16A20D3C47 (3aBon KpacHslii mposerapuii) ¢ cucremoit Siemens 810d,
dpeseprbiM ctankoM ¢ UITY MCV 1020A (kommanus npousBoautens DAHLIH TaiiBasb ) ¢
cucremoit UITY Fanuc 01 MATE.

2.1.JIaboparopus «Texuonorus 3Xo u 9PO», ocHallleHHas YCTaHOBKOW AJist IpoOecTpyHHON
00pabOTKH, YCTAaHOBKOH JIJIs1 IJIAa3MEHHOTO HAHECEHHUSI CTIeUAIbHBIX TIOKPBITH,

2.2 Jlabopatopus "KOHTpyKLMS aBHALIMOHHBIX JBUTATENEl", OCHAIIICHHAs MaKeTaMH
neurarenei PI1-9b, P33, AU-25 u np.

2.2 JIaboparopus "ABromaruka u ctanku ¢ UITY", cranku: 16K20T1, 1K62, 16A20D3, Bb13,
TIIK 125

3. Ilpaktuueckue 3aHATHUS

3.1. KomneroTepHsblii Kiacce,

3.2. Ilpe3eHTanMOHHAas TEXHUKA (IPOEKTOP, IKpaH, KOMIIBIOTED),

3.3. ITakets! 1O ob6mero Haznauenust (MS office, Adobe Photoshop)

3.4. Cnemmammsuposanssie [10: T-FLEX CAD, Autocad 2010, Solidworks, MachCad
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Hpnnoxenne 1
K padoyeii mporpaMmMe TUCHHTLIMHBI
«Texnonorusa npousBoactea A/l u OY»

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "TexHonorus npousBoactsa AJl u OV" aensercs yacteio "bnoka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKH CTY/IEHTOB IO HAMpaBleHUIO MoArotoBku 24.03.05
"JIBurarenu jgetareibHbIX annaparos”. JlucuuinHa peanusyercs Ha "MOCKOBCKOTO
ABUAIMOHHOTO MHCTUTYTA (HAIIMOHATHHOTO MCCIIE0BATEILCKOTO YHUBEpcUTeTa)" Kadenpoit
(xadenpamm) .

JlucuumuinHa HareseHa Ha popMupoBanue cienyromux komnerenuii: JAITK-4, JIT1K-5,
AIIK-6, ITKP-20, ITKP-14, ITKP-19.

ConepxaHue IUCIUILTAHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C: MPHOOPETCHUEM
OCHOBOIIOJIAraIONIMX 3HAHUN O METOJIaX ¥ TEXHOJIIOTHYECKHX Ipoleccax 00padoTky,
00eCreYnBaONINX MPU U3TOTOBJICHUH JIeTalel aBUAllMOHHBIX ABUraTeIel U arperartoB ux
BBICOKYIO JKCIUTYaTallUOHHYIO HaJIeXKHOCTh, YMEHBILIEHHE PAacXo[a MaTepHajIoB, COKpAILlEHUE
TPYAOEMKOCTH, B TOM YHCJI€ YMEHBIICHUE TPYIOEMKOCTH MEXaHO0OpaOoTKH; mpuoOpeTeHne
CTYJIEHTaMH HAaBBIKOB OIPEIEIICHNUS OCHOBHBIX I1APAMETPOB TEXHOJOTNYECKUX IPOLIECCOB IIPU
M3TOTOBJIEHUH JI€Tajel aBUAllMOHHBIX JIBUraTeJIeil U arperaros.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIIE (HOPMbI OPTaHU3AIIH
yuaebHoro npornecca: Jlekmus, [Ipakruueckoe 3anarue, JlaboparopHas pabora.

IIporpaMMoy IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS: TPOMEXYTOUHAS
arrectanus B popme Dx3ameH (8 cemectp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 5 3a4eTHBIX equHuIl, 180 "acos.
[TporpaMMoii TUCIUTUTHHBI IPEAYCMOTPEHBI JICKITMOHHEIE (28 gacoB), mpaktudeckue (12 gacos),
naboparopusie (16 gacoB) 3aHsATHS 1 (88 4acOB) CaMOCTOSITENEHOM PabOTHI CTYICHTA.

Bepcusa: AAAAAASZZ9s Kop: 000154599



Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«Texnonorusa npousBoactea A/l u OY»

IIpukpensieHHbie Paitabl
Merton yka3 k KII(AX).pdf

Ynpounenue neraJgeit JJJIA.pdf

buaerst no TITAI.pdf
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Meton yka3 k KII(AX).pdf

OEJIEPAJIBHOE ATEHTCTBO I10 ObPA3OBAHHMIO
&

['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO MPOPECCHOHATBHOIO
\. oOpasoBanus
\ MA'{'M «MATU»Poccuniickuii ['ocynapcTBeHHblld TEXHOIOTHUECKUI Y HUBEPCUTET UM.
-~ K.D. LIu0IKOBCKOro o

Kadenpa: TexHonmorusi mpou3BOICTBA ABUTATEIICH JICTATEIBHBIX allapaToB

Meroanueckue yKa3zaHus

K BBIIIOJJHCHHUIO KYPCOBOI'O IIPOCKTA II0 KYpPCY
TexHonorus IIPONU3BOACTBA aBHAITMOHHBIX ,Z[BPIFaTeJICﬁ

Coct Topnauer B. A.

Mocksa 2005



Hacrosmume ykazaHusi cojepxkaT HEOOXOJUMBIA METOAUYECKU
MaTtepua Jjisi paboThl HaJl KypPCOBBIM MTPOEKTOM I10 TEXHOJIOTUHU IIPOU3BOJICTBA
aBUAIIMOHHBIX JBUrareneil. M3moxkensl oOmue TpeOOBaHMS, CTPYKTYpa,
TpeboBaHUE K 00beMy M OGOpPMIICHHIO TpadUUecKOW YacTH U PacueTHO-
NOSICHUTENbHOM 3anmucku. [IpuBeleHbl THUIIOBBIE COJIEP)KAHUS PACUETHO-
MOSICHUTETLHOM 3aMUCKU TUTST TEXHOJIOTHYECKHUX MIPOCKTOB,
MOCJIEIOBATEILHOCTh WX BBIMOJHEHUS, MOPSJAOK KOHTPOJS paboThl Haj
MIPOCKTOM, a TAaK’KE OpTaHU3AINH 3aIUTHI.

MeTtonnueckue yka3aHus MpeaHa3HAYCHBI JUIsI CTYJACHTOB JTHEBHOU H
BeuepHel QopMbl 00y4YeHUsI CHEIUATBHOCTU «ABUAIMOHHBIC JBUTATENU U

9HCPIrCTUICCKHUEC YCTAHOBKW».



BBEJIEHUE

KypcoBoe mpoekThpoBaHHe MO AUCHUILIMHE «TEXHOJIOrMU NPOU3BOJCTBA
ABUALIMOHHBIX JBUTATEIEH » BBINOJHICTCA HA 3aBEPIIAIOIIEM JTale JTOU
JUCHUIUIMHBI, a TaKXke psija JAPYyrux CHEeUUANbHBIX M OOIIETEXHHYECKHUX
JTVICLIATUIVH.

TexXHOJIOrnYeCKU KypCOBOM IPOEKT SIBISAETCS MEPBOM  KOMIIJIEKCHOU
TEXHOJIOTUYECKOM  pa3pabOTKOM, BBIMOJHIEMOM  CTyJ€HTaMH II0  CBOeH
CIEHHAIIBHOCTH, W €€ BBIIOJHEHUE SIBISETCS BAXXHBIM JTAllOM IOATOTOBKH

6y,[[y1HI/IX HHKCHCPOB ABHUAIIMOHHOI'O ABUI'aTCICCTPOCHUA.

1. HEJIb U 3AJAYM KYPCOBOI'O TEXHOJIOIT'MUECKOI'O
I[TPOEKTA

[{eab BBINOJIHEHHSI KYPCOBOTI'O TEXHOJIOIMUECKOTO MPOEKTa — 3aKPEIJIEHUE U
yriayOJieHue 3HaHUM, MOJTYYEHHBIX Ha JIEKIUX, JJa0OPATOPHBIX M MPaKTUUECKUX
3aHATHUSX, IPOU3BOJICTBEHHOW MPAKTUKH, a TaK K€ MPUMEHEHHE dTUX 3HAHUU NpHU
pelIeHre KOHKPETHBIX TEXHOJIOTMYECKUX 3a/a4.

3a1ayu KypcoBOro TEXHOJIOTHYECKOTO MPOEKTa — HAYYUTh CTYJIEHTOB:

1)  caMOCTOSTENIbHO  NPOEKTHUPOBATH  TEXHOJOTUYECKHA  MpOIEeCC
MEXaHUYECKON M (PU3UKO-XUMHUYECKON 00paOOTKM 3aJaHHOW JI€Tali Ha OCHOBE
IIPOBEICHHOI0 BBHIOOpPA 3arOTOBKU C YYE€TOM OCOOEHHOCTH KOHCTPYKLUMU W THUIA
IIPOU3BOJICTBA, MEPEJOBOTO MPOU3BOJCTBEHHOIO OIBITA, C  BBIIOJIHEHUEM
HEOOXOJUMBIX TEXHOJOTHYECKMX PACUETOB MpPH 3aJaHHOM T'OJOBOW MIporpamme
BBIITYCKA;

2) T[POEKTUPOBATh TEXHOJOTHYECKYID OCHACTKY (MpuCIocoOJeHue,
00pabaThIBAIOMIMI U MEPUTENbHBIA UHCTPYMEHT) JJIsi ONepaluii MEXaHUYECKON U
(bU3UKO-XUMHUYECKOH 00pabOTKH);

3) mpoBOAUTH SKOHOMHYECKOE OOOCHOBaHWE Pa3pabOTaHHOTO Mpollecca U

OCHACTKH C BBIITOJIHCHUEM HGO6XO)II/IMBIX KOHCTPYKTOPCKHUX paCucTOB,
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4) monb30BaThCS TEXHUYECKOM JIMTEPAaTypoOM, KaTajoraMmu, CIpaBOYHHKAMHU,
['OCTamMy, HOpMAJIIMM TpPU BBIIOJHEHHUH KOHKPETHOIO TEXHOJOIMYECKOrO

3aJlaHHs.

2. OBIIUE ITOJIOXEHUA

Tembl  KypcOBBIX  MPOEKTOB  JOJDKHBI ~ OBITh  aKTyaJbHBIMH,
COOTBETCTBOBATh COBPEMEHHOMY COCTOSIHUIO U TIEPCIICKTHBAM Pa3BUTHS HAYKH
U TEXHUKU B 00JIACTH MPOU3BOJICTBA aBUAIIMOHHBIX JBUTATETICH.

Pemenne 3amad mMOBBIMIEHMS KadecTBa H3ACTUNA M d(PPEeKTUBHOCTU
IPOU3BOJICTBA B KYPCOBBIX MPOEKTAX JOKHO HOCUTh KOMIUIEKCHBIX XapaKTep.
JlJis BBIIOMTHEHHWSI JTOTO YCIOBHS B pa3pabaThiBaeMble TEXHOJIOTHUECKHE
IPOLECCHl CIEAYeT BKIIIOYATh BCE OCHOBHBIEC A3Talbl M3TOTOBJIEHUS ETalU
(¢popmoobOpazoBaHue 3aroTOBOK, MX pa3MepHas 00pabOTKa, KOHTPOJIb) WU
y37a (M3rOTOBJIEHUE BXOIAIIMX B COOPOUYHYIO €AUMHUIYYy JeTajieil, cOopka,
ucneiTanue). OgHako TiayOMHAa W 00BEM MPOPaOdOTKH Ka)kJAOro W3 OSTaIoB
MOTYT OBITH Pa3HBIMH B 3aBUCHIMOCTH OT UX 3HAUUMOCTH.

KypcoBble mnpoekThl pa3pabaThIBalOTCS, Kak MPABUJIO, MO TEMaTHKE
OpEeINpUITUN, SBISIOMKXCS 0azamMu Uit | TEXHONIOrMYecKOM MpakTUKU, U
JIOJKHBI OBITH MOCBSIIICHBI PEIICHUI0 KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a7a4
Ha OCHOBE MCIIOJIb30BAHMSI IPOTPECCUBHBIX METO/IOB U CPEACTB MMPOU3BOJICTBA.

[Tpu BBIaue TeM KypCOBBIX MPOEKTOB U 3aJaHU HA MPOCKTHUPOBAHUS
TEXHOJIOTHYECKOTO OCHAIIEHUS PEKOMEHAYETCSl MpeayCcMaTpuBaTh B KaXKIOM
U3 HUX 3JIEMEHTbl Hay4YHBIX HCCIIEJOBaHMM, BBIMOJHIEMBIX Ha Kadeape wiu
HETMOCPEICTBEHHO Ha MPOU3BOJICTBE.

B TexHOJOrn4eckux U KOHCTPYKTOPCKUX pacyeTax, BHIMOIHIEMBIX MpU
KypCOBOM NPOEKTUPOBAHUHU, HEOOXOIMMO HCIIOJIb30BATh MOJIOKEHUS (TEOpUU
YOPYrOCTH M TJIACTHYHOCTH, TEOPHUH MEXaHW3MOB M  MAIllUH, TCOPHUH

BCPOATHOCTH H MaTEMaTUYECKOM CTaTUCTHUKH H I[p.), KOMIIBIOTCPHOI'O
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MOJICTTMPOBAHUS, MATEMAaTUYECKOTO TJIAHUPOBAHUS U 00OpPaOOTKH pe3yiIbTaToOB

9KCIICPUMCHTOB U AP.

2.1. TemaTnka KypCOBBIX IPOEKTOB

Tema KypcoBOro mpoeKkTa OIpenesieTcss BO BpeMs MNpoxoxacHus |
TEXHOJIOTHYECKOW MPAaKTUKH €€ PYKOBOIAUTEIEM B YCTAHOBJEHHBIE CPOKH U
OKOHYATEJIbHO YTBEP)KJIAETCS PYKOBOAMUTEIEM IpoeKTa. Temarnka KypCOBBIX
IIPOEKTOB JOJDKHA OTBEYATh YYEOHBIM LIENSIM M YBS3bIBATHCA C MPAKTHUYECKUMU
TpeOOBaHUAMU MPOU3BOACTBA. OHA MOXXET OBITH CBs3aHa C MCCIEIOBAHUSAMH B
00J1acTy TEXHOJIOTUH, IPOBOAUMBIMH Ha Kadepe.

PekomeHniyemasi TeMaTuKa KypCOBBIX IPOEKTOB:

a) TMPOEKTHPOBAaHHE TEXHOJOTHYECKOrO IIpolecca M OCHACTKU JJis
W3TOTOBJICHMS 33JaHHOM JETalu pa3MEpHON 00pabOTKOW 3aroTOBOK W3 JIUTHA,
MIOKOBOK, IITaMIIOBOK, COPTOBOTO WJIM MNEPUOJUYECKOro IMpokara. B kadecTBe
00BbEKTa MPOEKTUPOBAHUS JTOJIKHBI BHIOMPATHCS U3TOTOBISIEMBIE B LIEXE JETAJIH
TUIa KOPITyCOB arperaToB, BajOB, JMUCKOB TYpOWH, JHCKOB  KOMIIpECCOpa,
JIONIAaTOK, KPBUIBYATOK, (POPCYHOK, 3yOuaThix Kosec U T. 1. Ilpu aToM yka3zaHHbIe
JeTald JOJKHBI OBbITh MOJYYEHBl PA3IUYHBIMU ONEpalUsIMU MEXaHUYECKOW U
bu3nKo-XUMHUUYECKO 00paboTku ((pe3epoBaHUEM, TOUYEHUEM, CBEpJICHUEM,
numdoBanreM, X0, 390 u T. 1.);

0) MNPOEKTUPOBAHUE TPYNIOBBIX TEXHOJOTMUECKMX MPOLECCOB IS
COBMECTHOM O00paOOTKM TpyINIbl U3IEAUNA Pa3aIM4YHOM KOH(UTypaluu B
KOHKPETHBIX YCJIOBHSX MPOU3BOJCTBA;

B) TMPOEKTUPOBAHME TEXHOJOTMYECKOTO Tpolecca © OCHACTKH ISt
W3FOTOBJICHHUS 33JaHHOW J€TAIM W3 KOMIIO3UIIMOHHBIX MAaTepUasoB;

I) NPOEKTHPOBAHUE TEXHOJOTMYECKOrO0 MpPOLEecca W OCHACTKHA U1
MPOBEJCHUS UCTIBITAHUM JE€TAJIEN U Y3JIOB JBUTATEIICH.

Bo Bcex rpyrmmax npoeKTOB MPOEKTHPOBAHUE TEXHOJOTHMUYECKOro Mpolecca

JOJIDKEH BBITIOJIHATHCA C HCIIOJIB30BAHUEM JJICMCHTOB CAIIP.
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Br160p TeM KypCOBBIX IMPOEKTOB OOYCIIAaBIMBAETCS MECTOM IMPOXOXKIACHUS
MPOM3BOJICTBEHHON MPAKTHKH, MOTPEOHOCTIAMHU MPEATIPUATHI U Kadeaphl.
Bce mnepedyncneHHblEe TpPYIIbl KYpPCOBBIX IPOEKTOB JOJKHBI BKIFOYATH
3JIEMEHTHI UCCIEeIOBAaHUM MU pa3pabOTKU, BHIMIOJIHEHBI HA OCHOBE N300pETEHUH.
Jpyroi TUIl MPOEKTOB — MPOEKTHl HAYYHO-UCCIIEIOBATEIILCKOTO XapaKkTepa,
KOTOpBIE  BBINOJHSIOTCS [PU HAJIWMYUM  COOTBETCTBYIOUIEH TEMAaTUKU Ha

NpEeANpPUATAN UK Kadepe.

2.2. 3aj1aHue U UCXOJHbIE MaTepUabl ISl BBINOJHEHUS IPOEKTa

Bo Bpems mnpoxoxknenuss | NpoOW3BOACTBEHHON MPAKTUKH CTYACHTY
BbIJA€TCS 3aJaHue Ha KypcoBoe npoektupoBanHue (IIpunoxenue |). B 3amanue
dbopmynaupyeTcss Tema TMPOEKTa, ONPENEISIOTCS HMCXOAHBbIC JaHHbIE IS
MPOEKTUPOBaHUS (TOI0Basi MPOrpaMMa BBIMTYCKa, PEKUM pabOThl y4acTKa U T. J1.),
NEpeUYeHb NOJJIeKAIINX pPa3padOTKM TEXHOJOTHMYECKHX BOMPOCOB (aHAIM3
TEXHOJIOTUYHOCTH, BBIOOP 3aroTOBKH, pa3zpaboTka MapHIpyTHOTO
TEXHOJIOTHYECKOI0 Mpoliecca, pa3padoTka Hanboaee OTBETCTBEHHBIX HJIM HOBBIX
orepalyii, pacuer MPHUIYCKOB, BHIOOP CPEICTB TEXHOJOTUYECKOTO OCHAIICHHUS,
pacueT pexXHMOB pe3aHus, TPYJOEMKOCTHU, TEXHOJOTHYECKOW CceOEeCTOMMOCTH),
nepeueHb KOHCTPYKTOPCKUX pa3pabOTOK (B 3aBUCUMOCTH OT TEMAaTHKH MPOEKTOB —
. TIPUCTIOCOOJICHHS JIJIs1 pa3MEepHOUM 00paOOTKH, CIICIHAIBHBIN 00padaThIBAIOIIHA
WHCTPYMEHT, KOHTPOJIbHO-U3MEPUTEIbHBIC TPUCIIOCOOICHUS, TPHOOPHI u
KOOPJIMHATHO-U3MEPHUTEIHHBIC MAITHHBI).

B 3amanum Ha KypcOBOW TIPOEKT YKa3bIBaeTCs OOBEM U COJAEpKAHUE
rpaduyecko yacTu mpoekTa (1o JMCTaM) U PacyeTHO-TIOSICHUTEIbHON 3aIlUCKH,
MIPOCTABJISTFOTCS J1aTa BBIIAYM 3aJaHUSI M CPOK 3AIIHUTHI MPOEKTAa B COOTBETCTBUU C
rpad KoM €ro BBITIOTHEHUS.

[Tocne momy4yeHus 3afaHusi CTYACHTHI B MPOIIECCE MPOXOKACHUS MPAKTUKH

JIOJDKHBI:
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a) O3HAKOMUTHCA C CYIIECTBYIOIIMM TEXHOJOTMYECKUM MPOLIECCOM
U3TOTOBJICHHE JIETAIM Ha paboyeM MecCTe;

0) O3HaKOMHUTbCA C O0OOpYIOBAaHHEM, OCHACTKOW, HMHCTPYMEHTOM,
KOHTPOJIBHBIMU TNPUCTIOCOOTIEHUSAMH, TPUMEHSIEMBIMU Ha BCEX ONEpaluix
TEXHOJIOTUYECKOT0 MPOoILIeCCa;

B) 0O3HAKOMHUTHCS C TEXHOJIOTMUYECKUMU MHCTPYKIIUSIMU BCETO MPOIIECCa;

r') BBIOpaTh U COTJIACOBATh C PYKOBOJUTENIEM HaMEUYEHHBIE JJi1 pa3padOTKu
W3MEHEHHSI TEXHOJIOTMYECKOIO TMpOLEecca, KOHCTPYKUMU OCHACTKH, CPEACTB
KOHTPOJSI W AaBTOMAaTHU3alldd C LEJIbI0 COBEPIICHCTBOBAHUS TEXHOJIOTHUU
U3TOTOBJICHUSI.

Bo Bpemst npoxoxaeHust | TEXHOTOTUYECKON MPAKTUKHU CTYJEHTHI JTOJKHBI
MOJYYUTh Ha TPEANPUSATHU JI1 BBIMIOJHEHUS KYpPCOBOTO MPOEKTa CIEAYIOUIUE
MaTepuabl:

1. PaGounii uepTex neTanu ¢ TEXHUYECKUMU YCIOBUSIMHU.

2. UYeprex 3aroToBKM 3aJaHHOM JeTanu (€cad OH UMeeTcs Ha

MPEANPUATUN).

3. OmnucaHue TEXHOJOTMYECKOrO0 Tmpouecca (OnepalroHHbIE KapThl)
dbopmooOpazoBaHre 3aJaHHON JeTaau, MEXaHUYECKOW WM (PU3UKO-XMMHUYCCKON
00paboTKH.

4. Coopounbie YEPTEKU TEXHOJIOTUYECKOMN OCHACTKH TU1sL
dbopmooOpazoBanuss U 0OpaOOTKM 3aJaHHOW JeTalld Ha JBE-TPU OIepaluu
TEXHOJIOTUYECKOI0 Mpoliecca.

5. Ueprexxu  MEpPUTEIbHBIX  HHCTPYMEHTOB  (WJIM  KOHTPOJBHBIX
MIPUCTIOCOOJICHHI ) JJIsl IBYX-TPEX OTEpaInu.

6. Jlanable To pexumam O0O0pabOTKH, TEXHUYECKOMY HOPMHUPOBAHMIO,
TPYJIOEMKOCTH U CEOECTOMMOCTH U3TOTOBIICHHUS.

7. OnucaHue TUIOBBIX MPOIECCOB HAa PA3IMYHBIE METOIBl 00pabOTKH U
WCHOBITAHUN, OTHOCSAIIMXCS K JaHHOM JICTaJIN.

Martepuanbl 1O JOMOJHHUTENIBHBIM pa3fenaM MPOoeKTa MOI0UPAIOTCS 0

YKA3aHUIO PYKOBOJIUTEIS TPAKTHKHU.
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K HCXOOHBIM MaTcpuaiaM OTHOCATCA TaAKIKC CIIpaBOdYHaAs CIICHAJIbHAsA

JUTepaTypa, ambOOMbI U HOPMATHUBHI, a Takxke oTpacieBbie HopMain U [[OCThL.

2.3. CoctaB 1 00BEM KypCOBOTO MPOEKTA

KypcoBo#i MPOEKT COCTOMT M3 OCHOBHBIX TPEX YaCTEH: TEXHOJIOTHWYECKOM,
KOHCTPYKTOPCKOM M TEXHUKO-DKOHOMUYECKOM.

TexHomormyeckass  4acThb  BKJIIOYAET  TEXHOJOTHYECKUMU  pasfen
NOSICHUTETIbHOW ~ 3alUCKM €O BCEMH  HEOOXOJMMBIMH  TIOSCHEHHUSIMH,
000CHOBaHUSIMU M pacueramu, 1-2 nucra ¢popmara Al, HA KOTOPBIX BBIIIOJHEHbI
YepTe)KH JeTalel, CXEM HajaJoK Ha HaumOojee OTBETCTBEHHBIE OIEpaluu
pa3MepHO 0OpabOTKMU JeTajie, Kak pe3aHueM, TaK U JPYTMMH METOJaMu
(97EKTPOXUMHUYECKOM, JJIEKTPO3PO3UOHHONM W [1p.), ONEPALMOHHBIE ACKU3bI
NOJyYeHUsl JeTajled MEeToJaMHu IUIaCTUYECKOro (opMooOpa3oBaHMs M Jp. B
COOTBETCTBHUH C TEMATHKON KypCOBOI'O MTPOEKTA.

KoHncrpykTopckas yacth BKItoyaeT 3-4 mucra ¢opmara Al, Ha KOTOPBIX
BBINIOJIHEHBI COOPOYHBIE YEPTEHKH TEXHOJIOTHMUECKOW OCHACTKU (MPUCIIOCOOTIEHUS
JUTST MEXaHUYEeCKOM 00pabOTKH, MITaMMbl i1 (POPMOU3MEHEHUSI TOHKOCTEHHBIX
3arOTOBOK M M3JENHMM M3 KOMIIO3MIIMOHHBIX MAaTepuajoB M T. I.) CHEl -
UHCTPYMEHTBI, a TaKxke paszzen  pacyeTHO-TIOSICHUTENBHOM 3alMCKU  C
HEOOXOMMBIMU OMTUCAHUSMHU U PACUETAMH.

I'padprueckas YacThb MCCIENOBATENBCKUX KYPCOBBIX IPOEKTOB KpOME
KOHCTPYKTOPCKHX pa3padOTOK, MOXKET COoJepXaTb TIpadUKud TEOPETUUYECKUX U
HKCIEPUMEHTAIIbHBIX  3aBUCHUMOCTEH, HOMOIPAMMBI, KOHCTPYKTOPCKHE U
TEXHOJIOTUYECKHE CXEMBbI, TAOJIUIBI U JPYTUE PE3yJIbTaThl HCCIIEIOBAHUN.

TexHUKO-3KOHOMHUYECKAsl 4acTh INPEICTaBIseTCs B  BUAE  pasjena
MOSICHUTEIHLHOM 3aMTUCKH C HEOOXOIUMBIMU TEXHUKO-YKOHOMUYECKIUMH pacueTaMu
3 PEKTUBHOCTH CIIPOCKTUPOBAHHOTO MPOIECCa U3TOTOBJICHUS WJIM HEOOXOIMMBIX
KOHCTPYKTOPCKHX  Pa3pabOTOK 1O CpPaBHEHHIO C CYIIECTBYIOIIMMHU Ha

MPEANPUATHH.
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O0BbEM MOSICHUTENBHON 3aMUCKU JA0JIKEH ObITh MUHUMAIbHBIM MPU TTOJTHOM
U TOJPOOHOM OCBEIICHUH BCEX HEOOXOIWMBIX pa3lelioB M MPUMEPOB JOJDKEH
COCTaBJIATD:
- pacyeTHO-TIosACHUTENbHAs 3amucka - 40-50 muctoB Ha Oymare Qopmara
210x297mMm;

- rpadudeckas yactb — 4-5 nuctoB popmara Al.

2.4. TpeGoBaHUs K pacyETHO-TIOSICHUTEIBHOM 3aMuCcKe

PacyeTHO-OsICHUTENBHAS 3alMCKa BKJIIOYAeT OJIaHK 3aJaHUS, OTJIaBIICHUE,
BBEJICHHE, TEXHOJIOTMYECKUH, KOHCTPYKTOPCKMM M IKOHOMHUYECKHUH pa3felsbl,
3aKTIOYCHUE W COHCOK JUTeparypbl. JlumeBas dYacTh OOJIOKKH —SBISETCS
TUTYJIBHBIM JINCTOM 3amucku. @PopMa THUTYJIBHOTO JIMCTAa TPUBEJCHA B
[Tpunoxenun 2.

PacuetHo-nIOsICHUTENbHAS 3amUcKa O(QopMIIsieTcsl ¢ COOMI0ICHUEM OOIIUX
TpeOOBaHUI K TEKCTOBBIM JOKYMEHTAM, YCTAHOBIIEHHBIX B COOTBETCTBYIOIIUX
crangaptax ECKJI (I'OCT 7.32-91) u crannapra MATU.

B 3ammcky He creayeT mepenuchiBaTh M3 YYCOHHMKOB U KHUT
OOIIIEU3BECTHBIC TIOJIOKEHUS, ompeaenenus, npuBoauTh AocioBHO ['OCTHl,
HOpMaJTA, UHCTPYKIUHU U T. 1. COKpaIlleHue CJIOB B TEKCTE JOMYCKAOTCS TOJIBKO
oOmenpuHsaThie. [ BCeX BBIYMCIHUTENbHBIX BEJIMYMH JIOJDKHBI TMPUBOJIUTHCS
pasmepHoct B cucreme CHM B cootrBercTBUU co cranmgaprom CDOB 1052-78.
PekomeHmyeTCcs CBOAUTL B TaOJMIIBI TaKWE JAHHBIC, KaK CBOMCTBA MaTEPHAJIOB,
TEXHUYECKUE  XapaKTePUCTUKH  OOOpYyIOBaHUS,  HWHCTPYMEHTa,  CPEJCTB
aBTOMATHU3aIIMA KOHTPOJIS U UCITBITAHUH, PEXKUMBI TIPOIIECCOB U T. II.

. Bce mmmoctpariuu 10 KHBI OBITH POHYMEPOBAHBI U UMETh MOAMHKCH. B TekcTe
3aMMMCKU JIOJDKHBI OBITh CCBHUIKA HAa BCE WJUTFOCTPAIMH, TaOMUIBI, (OPMYIIHI,
yepTexu, a Ttakxke Ha jutepatypy (I'OCT 7.32-81). Choucok muTepaTypbl

odopmIsieTcss o OOMIENPUHATHIM B TeXHUUYecKoi nuteparype npasuiam (I'OCT

7.1-76).
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COOTBeTCTBYIOHIaH TCXHOJIOTUYCCKAA  JOKyYMCHTAIUA, OIICPAIUOHHBIC

KapTbl, KapTbl TCXHOJOIMYCCKOIO IIponccca, MapHipyTHas KapTa, a TaKXKe

CHCHI/I(I)I/IKaHI/II/I IMOMCIIAKOTCA B  IIPUIIOKCHUAX. HpI/IJIO)KGHI/ISI B 00BEM
MOSICHUTEIbHOM 3alMCKU HE BXOOAT.

[losscHuTEeNnbHAs 3amucKa JOJDKHAa HUMCTb IIPUBCACHHBIC B IIPHIIOKCHHUU I

COACPKAHUC, IIOCIICAOBATCIIbBHOCTL KOMIIOHOBKHM MATCpUalda H 0003HaUYCHHUE

pas3zernnos.

2.5. TpeGoBanus Kk rpadUIECKON YaCTH MPOCKTA

B rpadudeckyto 4acTh KypcOBOTO MPOEKTa BXOAT CISAYIONINE pa3paboTKu:

1. Paboune wyepreku  fAeTaqd M 3aroTOBKU (B MOSICHUTEIBHOU
3aIUCKe).
2. CxeMa TEXHOJIOTMYECKUX HAIAJ0K IMOOINEPAllMOHHBIE 3CKHU3bl K

TEXHOJOTHUYECKOMY MPOIIECCY.
3. COopouHbIE  YEPTEKU  TEXHOJOTMYECKOW  OCHACTKUA  JJIA
dbopmooOpazoBanus  JeTaid  WIA  NPUCHOCOOJEHUS s

MEXaHHYECKOM 00pabOTKH.

4, Yeprexu o0pabaThIBAIOIIETO HHCTPYMEHTA.
5. YepTekn  MEPUTEITHLHOTO HMHCTPYMEHTAa WM  KOHTPOJIHHOTO
PUCTIOCOOJICHHUS.

Pacnpenenennss oObema rpaduyeckod dYacTh MEXKIY OTACIbHBIMHU
pa3paboTKaMu ONPEENseTCs 3aJaHUEM U YTBEPHKAAETCS PYKOBOJAUTENIEM MPOEKTA.
[Ipy Hamuumu B KypCOBOM TMPOEKTE HCCIENOBATEIHLCKOTO paszfena o0beM u
coJiep>kaHue TpauuecKoil 4acTh yCTaHABIMBAETCS PYKOBOJIUTEIEM COBMECTHO C
aBTOPOM M YKa3bIBa€TCS B 3aJJaHUH.

COopouHbIC 4YEpTEXKH OCHACTKH, MHCTPYMEHTA, CPEICTB aBTOMATHU3AIlUH,
KOHTPOJISI ¥ WCHBITAHUN  BBIMOJHSIOTCS B COOTBETCTBUM C OCHOBHBIMU

tpeboBanusmu Kk yeprexam ['OCT 2.109-73. Pazmeps! u npeneabHbIe OTKIOHEHUS
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cineayetr HaHocuth o ['OCT 2.307-68, TOCT 2308-68 yuyetom crangapra COB
145-75 «Enunas cucrema 10omyckoB U nocagok COBy.

Crneundukanus K cOOpOYHBIM YEPTEKaM BBITIOJHIETCS HAa OTACIbHBIX

(bopMaTax U IOMCHIACTCS B ITPHUIIOKCHHUAX K pvaeTHO-HOﬂCHHTCHLHOﬁ 3aIIuCKCE.

3. PEKOMEHJALIMM TIO BBIIIOJHEHUIO TEXHOJIOTMYECKOM
YACTU I[TPOEKTA

3.1. Onucanue oObEKTa MPOU3BOACTBA, YCIOBUHN IKCILTYyaTALIMH

1 000CHOBaHNE TEXHUYECKUX TpC6OBaHHﬁ, MNPpCABABIISACMBIX K JICTAIN

B nmaHHOM pa3zgene JaeTcs KpaTKOE ONUCAHUE KOHCTPYKIMHU JETalu U
cOOpPOUYHOI €UHUIIBI, B KOTOPYIO BXOJUT JI€Tajbh, HA3HAUCHUE JIETAU U Y3JIbI, a
TaKKe TMPUBOAATCS  YCJIOBUA OKCIUIyaTallMM JeTalld W ONpPEAEIISIONIne
AKCIUTyaTallMOHHbIE  TPeOOBaHUs, HMCXOJs1 U3  KOTOPBIX  OOBSCHSIOTCS
KOHCTPYKTOpPCKHE TpeOOBaHUS MO OTKJIOHEHMSIM paCIONIOKEHUSI U (OPMBI
MOBEPXHOCTEH, TOYHOCTHM B BHJIE JIOMYCKOB M TOCAJO0K, IIEPOXOBATOCTH,

MaTepHuaty JeTalld U €€ TePMUUECKO 00padoTKe..

3.2. AHanmu3 TMna npou3BOJCTBA

Tun nmpou3BoJICTBa B MAITMHOCTPOCHUH OIpPEEIseT XapaKkTep, MOCTPOCHUE
Y TIPOBEICHUE TEXHOJIIOIMYECKOr0 MpoLEecca U3rOTOBIICHHUS I€Tali, OCHAILIEHHOCTh
ero o0OpyJ0BaHUEM, TEXHOJIOTHYECKON OCHACTKOW, WHCTPYMEHTOM, CPEIICTBAMHU
W3MEPEHUs U aBTOMAaTH3aIlMU, a Takke (OpMy OpraHU3alMU TEXHOJOTHYECKOIO
nporecca.

Ha ocHoBaHWM 3alaHHBIX YCJOBUW TPOU3BOACTBA HAMEUAIOTCA ITyTH
MOCTPOEHUSI TEXHOJIOTMYECKOT0 IMpoliecca, ONPENesieTcsl, KaKUM METOJIOM
00pabOTKM W THUIIOM OOOPYIOBAaHUS CIEIYET TMOJIB30BATHCSA, KAKOW XapakTep

HCHOHBSyeMOﬁ OCHACTKH, CPCACTB aBTOMATHU3all1 1 KOHTPOJIA.
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CranaapTHbIN coco0 OMpeeieH s TUIIa TPOU3BOJCTBA MO KOAPPUIIUEHTY

3akperuienus oneparuii u3inoxen B 'OCT 3.1121-84.

3.3. AHanu3 TEXHOJOTUYHOCTH JI€TAIN U COOPOYHON €IMHHIIBI

3amaveil aHanmu3a TEXHOJIOTMYHOCTU JeTalled - OOBEKTOB MPOM3BOACTBA -
SIBIISICTCSI BBISIBJICHUE TEXHUUYECKH HEOMPABIAHHBIX KOHCTPYKTHUBHBIX, JIEMEHTOB H
TpeOOBaHUM K HHUM, YXYAUIAIOUUX TEXHOJOTMYHOCTh, T.€. BbI3BIBAIOIINX
3aTpydHEHUs] npu oOpaboTke M 0e3 JOCTaTOYHBIX OCHOBAHHMM YBEIMYMBAIOIIUX
TPYAOEMKOCTh U C€0€CTOMMOCTh U3TOTOBIICHUS I€TAJCH.

B pesynbrare ananmza, TEXHOJOTUYHOCTH MOTYT OBITh MPEIIOKECHBI
KOHCTPYKTHMBHBIE W3MEHEHUSI JaHHOW JIeTajlH, KOTOphbie, HE Hapylias ee pabodmnx
GYHKIIMH ¥ HE CKa3bIBasCh OTPUIATENILHO HAa €€ HAJEKHOCTU U JIOJITOBEYHOCTH,
YIPOILAIOT U YIEUIEBIAIOT €€ U3TOTOBJICHHE.

AHann3 TEXHOJIOTMYHOCTH JETaTd W COOPOYHOM EIUHUIBI MO OCHOBHBIM
KOJIMYECTBEHHBIM I0Ka3aTeIsIM TEXHOJIOTMYHOCTU mpoBoguTcs cortacHo ['OCT
14201-83 u 14205-83.

AHann3 TEXHOJOTMYHOCTH IeecO00pa3sHO NPOBOAUTH B  CIEAYIOLIEH
MOCJIEZI0BATENbHOCTH:

a) paccmaTpuBaeTcsi OOOCHOBAHHOCTh HA3HAYEHHBIX MaTepUalioB U
TEpMOOOPAOOTKM W BBISBISETCS BO3MOXKHOCTH M3MEHEHHS MapKd MaTepualia B
HesaX yaydlieHuss oOpabaTblBa€MOCTH M YHH(PUKALKUKU C MapKaMu MaTepualioB
JIPYTHUX JI€TAJEH B U3JICIINH;

0) anamu3upyercssi OOOCHOBAaHHOCTH TPEOOBAHHWKM TO TOYHOCTH U TIO
KaueCcTBy IMOBEPXHOCTEH K OTACIBHBIM DJJIEMEHTaM JIeTald U BBIABISETCS
BO3MOXXHOCTh TIOJTHOTO HWCKIIIOYEHUSI 00paOOTKM CBOOOIHBIX TMOBEPXHOCTEH MPHU
BBHITIOJIHEHNUY WX B 3aroTOBKE (KOKWJIHBHOE WJIM TOYHOE JIUThE, TOUHAS IITAMIIOBKA)
B OKOHYATEIHHOM BUJIC;

B) paccMarpuBaeTCs  BO3MOXHOCTh  3aMEHbl  WIM  YHUDUKAIIIU

KOHCTPYKTUBHBIX JJIEMEHTOB JI€Talld, TPEOyIOUUX MpUMEHEeHUus (HacoOHHOrO,
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TOYHOTO WJIM CHEIHMaIbHOTO HWHCTpyMeHTa. K TakuM 3jeMeHTaM OTHOCSTCS
paanyCHBIE TanTeu, (packu, KOIbIIEBbIE IPOTOYKH, PE3bObI, THAMETPhl OTBEPCTHUH.
B CHOXHBIX KOPIYCHBIX JETaasAX C OONBIIMM YHCIOM OTBEPCTHH, pe3bO,
MPOTOYEK, OOOBIICK U T.II. CIEAYeT OICHUBATh CTCTICHh YHU(MUKAIIMHN OTICIbHBIX,

HauOoIIee, YaCTO BCTPEYAIOIIUXCS MIEMEHTOB 110 (OpMyIIe:
i
: n
i _»
K w0
2

rae n 'y3 - YUCJIO YHU(DUIIMPOBAHHBIX AJIEMEHTOB;

n, - obIee YKUCII0 HIEMEHTOB.

Cnemyer CTpeMHTBCS MO BO3MOXKHOCTH YMEHBIIATH pPa3MEpPHOE U
KOHCTPYKTUBHOE  pa3HooOpa3ue TaKUX DJEMEHTOB, IIOBBICUB  3HAYECHUE
ko3punuenta yuupukauuu. [Ipu 3ToM ciaenyeT NpuBOAUTH UX B TaKOM opMe U
pasMepaM, KOTOpbl€ SIBISIOTCS HauOoiee OJaronpusiTHBIMUA JJIs  YCJIOBHM
00pabOTKH U KOHCTPYKILIMH PEXYILEro MHCTPYMEHTA.

B KOHCTpyKIHMAX KOPHYCHBIX JAeTaiei cieayer oOpamiarb BHUMaHUE Ha
pacroJio)KeHNEe W BBICOTY 00pabaThiBaeMbIX IUIATUKOB M OOOBIIIEK, CTapasch MX
CKOPPEKTUPOBATh TaK, 4TOObI 00ECHEYUTh CBOOOJHOE MPOXOAHOE (pe3epoBaHue
Cpa3y BCEX BBICTYIAIOIIMNX TOBEPXHOCTEN.

[TpoBepsieTcsi COOTBETCTBHE pa3MepoB M (OpPM DIEMEHTOB JeTalu
nerictByromiM 'OCT m oTpacineBbIM HOPMAJISIM.

I') paccMaTpuBarOTCsS (POPMBI JeTald ¢ TOYKH 3pEHUS IeIeCO00pa3HOCTH H
HAJeKHOCTH 0a3upOBaHMs M 3aKpeIUieHus npu oOpadoTke. BrisBisercs Hanuuue
(GUKCUPYIOMINX OTBEPCTHH WJIM TOBEPXHOCTEH. PaccmarpuBaroTcsi ycClIoBUS
O0asupoBaHusi 3arotoBku. Ilpm oTcyrcTBUM B geranmu TpeOyeMbIX 0a30BBIX
MOBEPXHOCTEH WM OTBEPCTUH pacCMaTpHUBAETCS BOBMOXXHOCTb HMX CO3JaHUS B
BUJIE JOTIOJIHUTEIBHBIX TEXHOJOTMYECKHUX AIEMEHTOB. Bce M3MEHEHUS 3JIEMEHTOB
JeTaad B LENAX YAy4YlIeHUS TEXHOJOTHUYHOCTH, BO-TIEPBBIX, HE JOJKHBI

3arparuBarh €e pabounx (CIyxkeOHBIX) (PYHKLIMS U CHUXKAThb €€ HaJIeKHOCTH U
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JIOJITOBEYHOCTH, @ BO-BTOPBIX, JOJKHBI OTBEYaTh TPEOOBAHUSAM U CHEIU(PUKE TEX
crioco0oB 00paboTKH, KOTOphIe MpennonaraeTcs 3h(EKTUBHO HCIOIL30BaTh B
MPOCKTUPYEMOM  TEXHOJOTMYeckoM mporecce. (OcoOeHHOe BHHMaHHE K
OCOOCHHOCTSIM TEXHOJIOTUYHOCTH JIETaIH JOJHKHO YIEIATHCS MPH HUCIOIB30BaHUH
Takux crenuduueckux rmpoieccoB 00padotrku, kak IXO u 2PO0. Ilpu sTOoM
JOJDKHBI ~ OLEHUBATBHCSI U MPEAyCMaTpUBaThCS BO3MOXKHOCTH  TOKOIIOJBOJA,
THAPOJIMHAMUKA TOTOKA JJIEKTPOJIUTA B OCOOCHHOCTH (OPMBI M KOHCTPYKIIHH
AIEKTPOJOB-UHCTPYMEHTOB. C Apyroid CTOPOHBI, HY’)KHO HUMETh BBHUIY, YTO 3TH
IpOLIECChl B psAAe CiaydaeB oOecneunBaiOT o0pabOTKy TakKUX TOBEPXHOCTEH,
KOTOPYIO KpaifHe 3aTPyIHUTEIHHO U MPOCTO HEBO3ZMOKHO OCYIIECTBUTh METOIaAMHU
pezanus. UpesBblyallHO BaXHOE 3HAYEHUE  BOMPOCHl  TEXHOJIOTMYHOCTU
IpUOOPETAIOT NIPU MTOCTPOCHUH TEXHOJIOTHYECKOTO TMpoliecca 00paboTKu IeTanen
Ha craHkax ¢ YIIY, Tak Kak CTOMMOCTb 3THX CTaHKOB BBICOKa M HYXHO
CTPEMUTBHCS HE TOJBKO K YCTPAHEHHIO BCEX HENPOU3BOJIUTENBHBIX MOTEPh
BpEMEHU IPpU 00pabOTKE HAa HUX AETAJIEl, HO U K BO3MOKHO 0OJIbLIEMY CHH>KEHHIO
CTAaHKOEMKOCTU 00paboTku. TpeOoBaHUS K TEXHOJOTMYHOCTU JETalled B 3THUX
YCIOBUSX JTOJKHBI YYUTHIBATH HE TONBKO Crenu(UKYy paOOThl TaKMX CTAaHKOB U
0COOEHHOCTH MOCTPOEHUSI TEXHOJIOTUH JUI UX 3(PPEKTUBHOTO UCIOJIB30BaHUsA, HO
Y KOHKPETHBIN THUII HAMEYaeMOI'o CTaHKa U €ro TeXHoJornyeckue ocooeHHoct. K
HUM OTHOCSITCSI BUJI CUCTEMBI: MMO3UIIMOHHAS, KOHTYpHAs UM KOMOWHUPOBaHHAS,
BO3MO>XKHOCTH CMEHBI MHCTPYMEHTa B Ipoliecce padoT U 00beM Maras3uHa, YHUCio
CTereHel cBOOOAbI CTOMA U IIMUH/IEIHFHON TOJIOBKH, HaJMUKe TUIAHCYTIIOPTa U Jp.

MoxHo Tak cGhOpMyIHMpOBaTh TJaBHBIC MPUHIUIBI TEXHOJIOTHYHOCTH
nerajei, mpeaHa3HaYeHHBIX 11 00padoTku Ha cTtankax ¢ UITY:

1. Hamuyuu cUCTEMBI TOYHBIX W TEOMETPHUYECKH MPABHIBHBIX 0a30BBIX
NOBEPXHOCTEH, O00eCleYNBAIOUINX  HAJEKHYIO  OpUEHTAIMI0  JleTald B
IPOCTPAHCTBE M BO3MOXKHOCTH €€ TMPOCTOr0 U OBICTPOro 3aKpeIuieHus B
MPUCIIOCO0JICHUU TakKuM 00pa3oM, 4ToObl OblTa oOecrieueHa 00paboTka JeTaiu, ¢
OOJBIIMHCTBA €€ CTOPOH 3a OJJHY YCTaHOBKY (B H€aje - mojiHas o0padoTKa).

2. Boibop Takoil ¢Gopmbl 00pabaThIBAEMbIX 3JIEMEHTOB IMOBEPXHOCTEH
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JeTany, KOTopas TMO3BOJSET O0OeCHnevYuTh MOCIeN0BaTENbHYI0 00paboTKy HX
HAauOONBIIETO YHCIa OJHMM HMHCTPYMEHTOM O0€3 €ero 3ameHsl (Hampumep,
KOMOMHUPOBaHHBIM) U HAUMEHBIIEH MTPOTKEHHOCTHIO XOJIOCTBIX XO/I0B.

3. BrimonHeHHe MOBEPXHOCTEH, MOJUIekKAIIUX 0O0paOOTKE TaKUMHU, YTOOBI
MOXHO OBIJIO HCIIOJIB30BaTh HHCTPYMEHTHI ((hpe3bl, pe3iibl) C BO3MOXKHO OOJIbIIICH
MPOTSXKEHHOCTHIO TMHUU WM IUIOIIA A KOHTAKTA [PU PE3aHUH.

4. B oTnuyme OT MPHUHIMIIOB TEXHOJIOTUYHOCTHU JeTaliel, 00pabaThiBaeMbIX
Ha OOBIYHBIX CTaHKax OOIIEro Ha3HaueHusd, NMpu oOpaboTke Ha crankax ¢ YUITY
pa3nuuMe B BBICOKMX OOOBIINIEK, TMJATHKOB M TOJATOPIOBOK HE HMEET
CYIIECTBEHHOT'O 3HAYEHUS, TAK)KE€ KaK KPUBOJWHEHHOCTh KOHTYPOB U (hacoHHAs
dbopma 00pabdaThIBa€MbIX MOBEPXHOCTEH.

KonmmnuecTBeHHas O1ieHKa TEXHOJIOTUYHOCTH MPOU3BOJUTCS IO OCHOBHBIM H
JOTIOJTHUTEIHHBIM MTOKA3aTENSIM.

B pexkomengyemoil nuTepaType MPUBEJACHBl TMYTH  TOBBIIICHUS
TEXHOJOTHYHOCTH JETajeil M3 3aroTOBOK: IITAMIOBAHHBIX, JIUTHIX, JUCTOBBIX,
MOJIy4aeMbIX METO/IaMU HAMOTKH.

V3MeHeHne KOHCTPYKIIMH y37ia WU JIeTalH, TPOBEACHHBIC IS YIyUIICHHS
TEXHOJIOTUYHOCTH, JIOJDKHBI OBITh OILIGHEHBI, XOTA Obl TPHOIMKEHHO, 10

CHUKCHHIO TPYAJOCMKOCTH UX U3IOTOBJICHUA.

3.4. Ananmu3 u 000CHOBaHHE BBIOOpA MaTepuaia eTain

Hcxons w3 aHanu3a yciaoBuUM paOOTHI Je€Taid B COOpPOYHOM €qUHUIIE, €€
KOHCTPYKIIMH, 4, TAK)KE YUYUTHIBASI TEXHOJOTMYECKUE XAPAKTEPUCTUKHU MaTepuasia
C TOYKM 3peHus o0pabaTbIBAEMOCTH, MPOU3BOAAT BBHIOOP M OOOCHOBaHHE
BBHIOPAaHHOTO Marepuana. B pacdeTHO-TIOSICHUTENHHOM 3amUCKe JIOJDKHBI OBITh
MPUBEJCHBI OCHOBHBIC JaHHBICE O XMMHYECKOM COCTaBe, (PU3MKO-MEXaHUYECKHUX
CBOMCTBAX, OSKCIUTyaTallMOHHBIX M TEXHOJOTMYECKUX CBOWCTBAX HA3HAYEHHOMN
MapKl MaTepuaia.

Kpome BbIOpaHHOTO MaTepHaia HeOOXOAMMO MPUBECTU MaTEPHAIIbI APYTHUX
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MapoK, MIPUMCHCHUEC KOTOPBLIX BO3MOKHO, U HA OCHOBAHUU CPABHCHUA 000CHOBATh

BBIOOp TAHHOT'O MaTepuaia.

3.5. Bo1bop u 060cHOBaHHE METO/1a TOTyYEHHUS 3aTOTOBKU

Ha sTom sTane HeoOXoAMMO MpoaHATU3UPOBATh BCE MPUEMIIEMbIE METObI
MOJIYYCHHS 3aTOTOBOK W OOOCHOBAaTh BBHIOPAHHBINA C MPOBEIACHUEM HEOOXOIUMBIX
pacyeToB U cpaBHeHU. OOOCHOBaHKE BHIOOP 3arOTOBKH JIOJKHO MPOBOJAUTHCS IO
KpUTEpUsIM: O00ECIeUeHUs] KOHCTPYKTHUBHBIX CBOMCTB MaTepuansa W JIeTallu,
MOJYYEHUs] MUHUMAIBHBIX TMPHUIYCKOB, BO3MOXXHOCTH HauboJiee MPOCTOTO
JOCTUKEHUSI  3aJaHHOW  TOYHOCTM W LIEPOXOBATOCTH  MOBEPXHOCTEW,
MakcumanbHoro ko3dguuuenta KM HCHOIb30BaHHOTO MeETala W JIPYTrUM
TEXHUKO-3KOHOMUYECKUM MTOKA3aTEIISIM.

Jl1st BBIOpAaHHOTO METO/Ia TOJYYEeHHsI 3arOTOBKHM HEOOXOJIMMO KPOME €ro
000CHOBaHMSI MPUBECTH OMHCAHUE TEXHOJOTHHM €€ MOJyYEHHUS, MTPEUMYIIECTB U
HEJIOCTaTKOB ~ METO/a, OCOOCHHOCTEH  3aroTOBKM, a MpU  HAIAYUU
COOTBETCTBYIOIIUX JAHHBIX - HKOHOMHUYECKOH 11eJ1eCO00pPa3HOCTH BBIOPAHHOTO
METO/Ja.

B Tabmuue 2.1.1 (cm. Ipunoxenue 1) garorcs peKoMEHAAIMH MO BBIOOPY
3arOTOBUTENIBHBIX MPOIIECCOB NPU M3TOTOBJICHUU PA3IUYHBIX THUIIOB JeTaliel
COOTBETCTBEHHO MaciiTabam MpOU3BOJICTBA.

OKOHYATENbHBIM BBIOOP ONTUMAIBHOM 3arOTOBKHU JOJKEH OBITh ClleJlaH Ha
OCHOBE CPaBHUTEJIBHOM OILIEHKM SKOHOMHYHOCTU COIOCTaBIISIEMBbIX BapHaHTOB,
NpU KOTOPOW CpaBHUBAIOTCS 3aTpaThl Ha 3arOTOBUTENIBHBIA MPOLECC M Ha
00paboTKy neTayiu, JJIg ABYX WU Oojee BapHaHTOB 3arOTOBOK, OTHECEHHBIX K
OJHOM IITYKE NPOAYKLIUH
Ca

= C3a2 + C06p

erm
CronmMocTh MaTrepualla M H3rOTOBJICHUA 3aroTOBKU CIICAYCT 6paTb 10
3aBOJCKHM JOaHHBIM HWJIN u3 CIIPpaBOYHUKOB, TIAC IMPHUBCIACHA CTOUMOCTD

34dIrOTOBOK, BBIIIOJJHCHHBIX H3 PA3JIMYHBIX MATCPHUAZIOB, pPa3HbIMU CHOCO6aMI/I,
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OTHCCCHHAasA K OJHOMY KHJIOIpaMMy BECa 3aroTOBKH. TCXHOHOFI/I‘-IGCKYIO

ce0eCTONMMOCTh 06pa6OTKI/I C06p 00513aTEeILHO YUYUTBIBATb B TOM CJIy4dac, KOoria

INPUIYCKH, TOAJEXKAIIMe YIAJIeHUI0 B Ipouecce 00padOTKHA COMOCTaBISEMBIX
BAPUAHTOB 3ar0TOBOK, CYIIIECTBEHHO Pa3JINYHBI.

Ha ocHoBe BBIOpAaHHOTO 3arOTOBUTENILHOTO IIpollecca, UCXOMAS W3 €ro
OCOOEHHOCTEH, BBITIONHSACTCS UYEPTEHK 3aroTOBKU. UepTek 3aroTOBKH JOHKCH
coJlepkaTh Bce HEOOXOAMMbIe pa3Mephl ¢ Jgomyckamu. Ha HeM JO0JKHBI OBITH
yKa3aHbl JIMHUU pazbeMa (opMbl WM ITamna ¢ 0a3oBbIMU pa3Mepamu. Ha
yepTexke JOJDKHBI OBITh YKa3aHbl MaTepual 3aroTOBKH, IIEPOXOBATOCTh
MOBEPXHOCTU U TEPMOOOpPaOOTKA, a TaKKe MPHUBEIACHBI TEXHUYECKHE YCIIOBUS Ha

IIPUEMKY 3arOTOBKH WJIA CCBUJIKM Ha MHAEKC 3aBOJACKUX 1Y wim PTM.

3.6. Beibop TexHosnornueckux 0as3

ba3upoBanue 3arotoBku npu 0OpabOTKe JOKHO 00ecreynBaTh 33JaHHYIO
TOYHOCTB JeTaNIed. B 3TUX LENsAX MCHOJBb3yeTCs NMPHUHIMIT KpaT4anliero myTH, B
COOTBETCTBHH C KOTOPHIM TEXHOJOTHYECKHI MPOIECC CTPOUTCS TaKHUM 00pazom,
4TOOBl €My COOTBETCTBOBaJla HauOoyiee KOPOTKash TEXHOJIOTWYECKas pa3MepHas
ETb.

[Tpu paznuyHbIX MeTOgaX 00PaObOTKH CIEAyeT PYKOBOACTBOBATHCS OOIIUMU
OpaBWJiaMd BbIOOpa TEXHOJOTMYECKMX 0a3, a i peanus3aluy [pUHIIMIA
KpaTJallllero MyTH BBIMOJHITH TpaBWia COBMEHICHHs 0a3 U TMOCTOSHCTBA
TEXHOJOTMYECKON Oa3bl.

IIpu BbIOOpe 06a3 ompezdenseTcss HE TOJbBKO MECTOMOJOKEHHE 0a3bl, HO
Ha3HA4YaeTcss TOYHOCTh MX OOpabOTKH, IIEPOXOBATOCTH MOBEPXHOCTH, a TaKKe
peayCMaTpUBaeTCS BO3MOXHOCTh IMMOBTOPHON 00paboTku 6a3 (BOCCTAHOBIICHUS B

HEeJsX JTUKBUAAIMHU AedopMalinii, HampuMmep, mociie TepMooOpadOTKH).

3.7. Kputrueckuil aHanu3 CyIIeCTBYIOMIEr0 TEXHOJIOTHYECKOTO Mpolecca u

pa3paboTka HOBOTO MapIIPyTa TEXHOJIOTHYECKOTO Tpoliecca
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Pa3paboTka MapmpyTHON TEXHOJOTUM W3TOTOBICHUS JETAIN BBIMOIHICTCS
Ha OCHOBE aHajM3a HUCXOJHOW KOHCTPYKTOPCKOW JIOKyMEHTallUW, THUIA
IIPOM3BOJICTBA, BBIOPAHHBIX METOAOB 00paboTku. McXOmHBIM MaTepualioM mpu
pa3paboTKe HOBOrO MapHIPYTHOTO TEXHOJIOITMUYECKOTO Ipolecca SBIsIeTCs
0a30BbIM MPOIECC M JIaHHBIE MO TEXHOJOTMYECKHUM BO3MOXHOCTSAM PA3IUYHBIX
MeTo10B 00paboTtku. (ITpunoxenue 2), Tadm. 2.2.1.

Ha ocHOBe KpHUTHYECKOro aHaiau3a CYIIECTBYIOUIEH TEXHOJOTUU CTYAECHT
BBIOMPAET ONTUMAIBHBINA (IEPCIEKTUBHBIN) BApUAHT TEXHOJIOTMYECKOTO IpoLecca,
XapaKTePU3YIOMINICS TPUMEHEHHEM paIlMOHAJIBHBIX 3arOTOBOK, MPOTPECCHBHBIX
METOJI0B 00pabOTKH, BHICOKOIIPOU3BOIUTEIBHOIO TEXHOJIOTUYECKOTO OCHAIICHMUS,
nepeaoBbIX (JOPM OpraHU3ALMH TPY/a.

Ecnu nns neranu (y3na) Ha IpOU3BOJICTBE UMEIOTCS TOJBKO uepTexu U TY
Ha M3TOTOBJIEHUE, TO B 33/1a4y MPOEKTa BXOJIUT pa3pabOTKa MOCIEA0BATEIbHOCTH
U COJICpKaHUSI TEXHOJIOTUYECKUX OTIepaIlnii.

Texnonornueckuii  mpouecc  (MOAECPHU3UPOBAHHBI WM  OPUTMHAJIBHBIN)
MPOEKTUPYETCS B BHUAEC MapIIPYyTHO-OMEPAIIMOHHOTO, B KOTOPOM TMEPEXONbl U
peXUMbI  00pabOTKM  ONPEAENSAIOTCS MO  CIPAaBOYHBIM  JIAHHBIM WU
paccUuTHIBAIOTCS.

[Tpu paspaboTke MapuUIpyTHOW TEXHOJOTHH MPOM3BOAUTCS aHAIM3 HECKOJIBKHUX
BapHaHTOB, U3 KOTOPBIX BHIOMpAETCs ONTUMAaNbHbIN. Kputepusmu ontuManbHOCTH
TEXIPOLECCa MOTYT CIIYHUTh CJIEAYIOLINE TOKAa3aTEeNN:

1. CooTBercTBHE Texmpolecca 3aJaHHOM mporpamme. i yCTaHOBIICHHUS
YKa3aHHOTO COOTBETCTBHSI PACCUUTHIBAETCS] pUTM MPOU3BOICTBA.

2. MuHUManbHOE 3HaYeHHUE IIUKIIa 00paboTKU
n
T, = tim (3.3)
i=1

rae N- 9uciio MOCIeI0BATENbHBIX ONIEPaLIHi.
3. MuHuManbHOE KOJMYECTBO OMEpauid Nmin.

4. MuHMMalIbHOE KOJIMYECTBO 000PYI0BaHUS U pabovmX;
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3. MuHMManpHOE  KOJMYECTBO  YHUKAJIBHOTO  JOPOrOCTOSIIETO
o0opyaOBaHUSI.

6. IlonHoe oOecnedeHue 3alaHHOM TOYHOCTH (MUHMMAJIbHOE 3HAYCHHE
pacuUeTHBIX MOTPEIIHOCTEH, T.€. MPaBUIbHBINA BBIOOp 0a3 W YCIOBHI 3aKpeIUICHUS,
HEoO0X0uMasi CTENIEHb KOHIIEHTPAIlU! ONIEPALIUU U T. 11.).

7. MUHAMaIIBHOE KOJIMYECTBO KOHTPOJIBHBIX ONEPALMIA.

8. MuHnManbpHasi CTOMMOCTh ONIEpALMM TEXITpoLecca.

9. MuHMMaspHas IeX0Bask ce0ECTOMMOCTb TOTOBOW JIETAIIH.

10. MakcuManpHas MexaHW3aluus omnepanuii (MUHUMAaJIbHOE KOJUYECTBO
PYUYHBIX paboT) U Ipyrue KpUTEpUU.

Ha kaxmolt omepanuu 0O0OCHOBBIBaeTCS BBIOOp 0a3, croco0 3aKperieHus
3arOTOBKM MpU 00pabOTKEe, ONpENesieTcss MECTO TEPMUYECKOM 00padoTKe,
Ollepallid HAHECEHWS IIOKPBITHI, MECTO B TEXHOJOIMYECKOM MapIIpyTe
KOHTPOJIBHBIX M KOHTPOJIbHO-UCHBITATENBHBIX  omnepauuid. [IpomsBoaurcs
00OCHOBaHHBIM METOJl BBIOOpa O0OOPYIOBAaHUS, TEXHOJOTMYECKOM OCHACTKH,
WHCTPYMEHTA, CPEACTB KOHTPOJISI U HUCTIBITAHUM.

TpeOyemble BUABI CPEACTB TEXHUYECKOIO OCHAIIEHUS TEXHOJIOTHYECKOTO
IIpoliecCa YCTAaHABIMBAIOTCS Ha KaXIYHO OINEpalUi0 B 3aBUCUMOCTH OT THUIA
IPOU3BOJCTBA, Ta0apUTHBIX pPa3MEPOB JeTalu, TpeOOBAaHUN IO TOYHOCTU U
HIEPOXOBATOCTH €€ OBEPXHOCTEH.

[TpaBuiia BbIOOpa TEXHOJOTMYECKOIO OOOPYAOBAHUS, OCHACTKH M CPEACTB
TEXHOJIOTHYECKOT0 OCHAILIEHUS, TEXHUYECKOTO KOHTPOJISI M UCTIBITAHUI U3JI0KEHBI
B ['OCT 14304-73.....14307-73.

Mapku 0060pyA0BaHuUs, TEXHOJOTHYECKAsT OCHACTKA, CPEJICTBA U3MEPEHUN U
KOHTPOJISL JJIA Omlepanuid MeXaHWYeCKOW Wi (U3MKO-XUMHYECKOW 00paboTKU
BBIOMPAIOTCS IO KaTajaoraM M CIipaBOYHUKAM.

B pacueTHO-NIOSICHUTENBHON 3alMCKE 3aIMCHIBAIOTCS 3Tallbl U PE3YyJIbTATHI
BbIOOpa M J1aeTcd TEXHUYECKOe OOOCHOBAHHE BBIOPAHHBIX CPENICTB OCHAIEHUS
TEXHOJOTMUecKoro nporecca. OKOHUATENbHO BBIOPAHHBIM BapHaHT MapIIPyTHOM

TEXHOJIOTUM CpaBHUBAaeTCA ¢ 0a30BbIM (MCXOAHBIM). s aToro oba mporecca
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3allMChIBAIOTCS B KapTy TexHosoruueckoro mapuipyra (IIpunoxenue 2), Tabnuia
2.2.2.

CpaBHUTENBHBIM aHanM3 ©0a30BOrO M HOBOTO IIPOLECCOB 00pabOTKU
MPOBOJUTCS MO PAY TEXHUKO-3KOHOMUYECKHUX NOKA3aTeleu:

1) HanuuuMe B HpPOLIECCE HOBBIX MPOIPECCUBHBIX METOAOB 3arOTOBOK WIIH
MEXaHUYECKON 00pabOTKH, BBICOKOIPOU3BOAUTEIBLHOTO 000PYI0BaHUS, OCHACTKH,
WHCTPYMEHTA, CPEACTB KOHTPOJIS;

2) WIMTENbHOCTh MPOU3BOACTBEHHOTO IIMKJIA U3TOTOBJICHMUS;

3) o011ee KOIMYECTBO OMEpaLiid, KOJIUYECTBO 000PYAOBAHHS,

4) cTeneHb aBTOMATH3AMU U MEXaHU3ALMU BCEX ONEpalunii;

5) IpoU3BOAUTENBLHOCTD ONEpaLil, UX TPYTOEMKOCTb, CTOUMOCTb U T. II.

B mnpouecce nanpHeimeil paboTbl BO3MOXHBI HW3MEHEHUS U YTOUHEHHS

IMPUHATBIX TCXHOJIOTHYCCKHUX pGHIGHHﬁ.

3.8. Pacuer MeKOINepaOHHBIX TPUITYCKOB

Pacyer mpuiryCckoB W pa3MepoB 3aroTOBKH MPOBOAMUTCSA, B OCHOBHOM, TIO
HOPMATHBaM CIIPABOYHUKOB.

[Io koHCynbTaHTa CTYACHT OOs3aH BBIMIOJHUTH PACUET TMPUITYCKOB U
pa3MepoB aHATUTUYECKUM CIIOCOOOM Ha 3-4 MOBEPXHOCTH.

ONHOBPEMEHHO C pacueToM IMPUITYCKOB OIpPEAESIOTCS JONYyCKU Ha
pasmepsl. [locie pacdera NpUITYCKOB pa3pabaThIBaeTCs UYEPTEK 3arOTOBKH.
YepTek 3aTOTOBKM MOXKET BBINIOJHATHCS HA OTACIBHOM (hopMaTe WM ICKU3HO B
pacueTHO-MOSICHUTENILHOM 3alKiCKe TOCie BhIOOpa METO/1a IOJTYyUEHUS 3arOTOBKH U
pacyeTa BEJIMYMHBI IPUITYCKOB Ha 00pa0bOTKY.

Ha deprexe M0KHBI OBITH M300paKEHBI BCE HEOOXOIMMBIC MPOECKIIUH,
pa3pe3bl W CEUYEHUs MJis TIOJHOTO BBISBICHUS KOH(QUTYpallud W pPa3MepoB
3aroTOBKU. B KOHTYp 3arOTOBKH JOJIKEH OBITHh BITMCAH IITPUX MYHKTHPOM KOHTYP
roToBoil aeranu. Ha depreke 3aroToBKM JOJDKHBI OBITH yKa3aHbI BCE Pa3Meph,

JIOMYCKM Ha BCE€ pa3Mephbl, JOIMYCKH Ha B3aMMHOE PACIOJIOXKEHUE MOBEPXHOCTEM,
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BeTMYMHA  TOBEPXHOCTHBIX  JedeKTOB, Mapka MaTephalia  3aroTOBKH,
TepMOoOOpabOTKa ¥ TBEPAOCTh 3arOTOBKH, KOI(PQPUIMEHT WCIOIH30BAHUS
MaTepuaia, Tpymnna KOHTPOJIS, BETUYHHBI IITAMIIOBOYHBIX, JTUTCHHBIX YKIOHOB U

T. 1., IpyTHe YKa3aHus sl JaHHOM 3arOTOBKH.

3.9. Pa3pa60TKa OIICPAIMMOHHOI'0 TCXHOJIOTHYCCKOTI'O IIpoHccca

[Ipu BbIOOpEe BapuaHTa MapUIPYTHOM TEXHOJOTMU M pacueTa MPUITYCKOB
(pa3paboTKK 3aroTOBKH) pa3paldaThIBACTCS ONEPALMOHHBIA TEXHOJIOTUYECKUI
nporecc.

B pa3pa0oTKy onepalnoHHOI0 TEXHOJIOIMYECKOT0 MPOIecca BXOIUT:

a) WIEHEHHUE orepauui (Ha mepexo/ibl WA Jaxke MPUX0/ibl);

0) yrouHeHue 6a3upoBaHUs U 3aKpPEIUIEHNE 3ar0TOBOK;

B) pacyeT MPOMEXKYTOUYHBIX Pa3MEPOB U TOYHOCTU 00pabOTKY;

T') BIOOp 1 Ha3HAUYE€HHUE 000PYI0BAHMS, HHCTPYMEHTA U OCHACTKH;

1) pacyeT ¥ Ha3HAuY€HUE PEKUMOB PE3aHUS;

€) BBIOOP METOJIOB U CPEICTB TEXHUUYECKOTO KOHTPOJIS;

) HOPMHUpPOBaHHE, pAacyeT IITYYHOI'O BpPEMEHU U ONPEIEJICHHE 4YHUCIa
pabouux MecT;

3) oOmpeneieHue TMpOoIEHTa 3arpy3Ku OOOpYIOBaHUS W  KOJHUYECTBO
cTaHOuHbIX pabounx (HeoOxomumo crpemutcs, yToObl 000pYyIOBaHHE OBLIO
3arpy»keHo He meHee ueM Ha 80%, HO He Oosee uem Ha 110%).

[IpenBaputensHas paboTa, MpOBEACHHAas paHEe, MO3BOJSIET Ha JaHHOM
JTane OKOHYATEIbHO C(OPMYIMpPOBATH COJEp)KAHHE ONepalui, pacwICHUTh
oTepaly Ha Tepexoibl, YTOUHUTh 0a3MpPOBAHHWE W 3aKPETICHHUE 3arOTOBOK IMPH
00paboTKe U T.1.

[Tpu ompeneneHnu MOCIETOBATENILHOCTH U COJAEPKAHUS TEXHOJOTUYECKUX
olepanyii  CleayeT pPYKOBOJCTBOBATHCS OMHCAHHBIMH B  PEKOMEHIYEeMOM
TEXHOJOTMUECKOH JIUTepaType, MpaBuIaMu:

- IJIs IPOIIECCOB 00PaOOTKHU pe3aHUEM;
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- JUIsI IpoLieccoB 00paboTKM pe3anneM Ha ctankax ¢ UITY;

- 31 poneccoB DXO;

- 1 mporieccoB 330.

CrpoeKTUpPOBaHHBIN TEXHOJOTHYECKHI Mporecc odopMisieTcss Ha KapTax
MapuipyTHo-onepanronnoro mpouecca (TOCT 31105-74, dopma 2), koTopbie
conpoBoxkaaroTcss  kapramu  ackuzo  ('OCT  31103-74, dopma 5),
WUTIOCTPUPYIOMIMX OJHY HJIM HECKOJBKO Omepanuid. MapipyTHO-onepanioHHas
KapTa ¥ KapTbl 3CKU30B MMOMEUIAIOTCS B MPWIOKEHUS K PACUETHO-TIOSICHUTEIHHON
3aMKCKU.

B kauectBe rpaduueckoro marepuana, HIUTIOCTPUPYIOLIETO OTAEIbHbIC
omeparuu  pa3MepHOM 00pabOTKH, CTYJIEHT MOXeT paspabarepiBaTh 1-2
TEXHOJIOTHYECKHE HAJaJKH, BKIIOYAIONINE HEOOXOIMMOE KOJIUYECTBO MPOCKIIMA
JIeTaM, 3aKpEIUICHHON B MPUCIOCOOTICHHBIX U 00pabaThIBAIONIMI WHCTPYMEHT B
paboyeil NCXOHOW MO3UIMH 110 OTHOILIEHUIO K 00pabaThIBaeMOil MOBEPXHOCTH.

JKupHBIMM KOHTYPHBIMHU JIMHUSIMU U300pakaroTcsi 00paboTaHHbIE B TaHHOU
omepaly  MoBepxHocTU.  Jlomyckaercs — u3o0paxkeHue  oOpaOOTaHHBIX
MOBEPXHOCTEHN IIBETHBIMH KapaHiamaMu (KpacHbIM).

Kaxnas o0paboTaHHasi TOBEPXHOCTh JOJPKHA UWMETh BCE pa3Mepbl
JomyckamMu B LU(pax, KOTOpble HEOOXOIWMBI [JISi BBIMOTHEHHUS KaXJI0TO
nepexona u ero Hopmuposanus. Ha oneparmonnom ackuze no I'OCT 2789-73 u
2309-73 nmomxnHa OBITh 0003HaUY€HA WM IIEPOXOBATOCTH 00pPaOOTAHHBIX
MOBEpXHOCTEH , WM o00mas 1mepoxoBaroctb o0paboTku. Ha ackuse
0o0pabOTaHHOM JdeTalid 10 JaHHOW Omepaluuyd ¢ YyKa3aHUEM YCTaHOBOYHBIX
MOBEPXHOCTEH, MO KOTOPBIM IMPOM3BOJAUTCS 3aKpEIUIEHUE JAETalH, C MOMOIIBIO
o06o3nauenuit mo 'OCT 31107-73.

B MHOromnepexoaHbIx HajlaJKax MPUCIIOCOOICHNE C 3aKPEIUIEHHOM JeTallblo
MOKAa3bIBACTCSI TOJBKO Ha TEPBOM TEPEeXOie, Ha OCTAIbHBIX BBIUCPUHBACTCS
oOpabaTtbiBaeMasi 4acThb JETalIM C pa3MepaMu U paboyrii THCTPYMEHT.

Kapra nHamankum nmma crankoB ¢ UIIY nommkHa coaep:kaTh CIIEIYROLLYIO

UH(pOpMAIHIO:
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a) cnoco0 KperuieHus, KOHTYpbl 00padaThIBa€MbIX MOBEPXHOCTEH, KOHTYPHI
Cpe3aeMoro npumnycka (TOHKO);

0) ykazaHue, Kakasi IOBEpXHOCTb SIBJISIETCS] 0a30BOM, a Kakas 3aKMMHOM;

B) pAacCTOSIHUE OT OCH IIOBOPOTHOTO pe3leAepkareyss 10 0a30Boi
IJIOCKOCTH — B TPOJOJILHOM HAIIPaBJIECHUU U JI0 OCU IIIMHUHJEIS — B MOMEPEYHOM
HarpasjeHuH (T. €. KoopAuHaThl O - TIOJIOXKEHUS CYIIIOPTa);

') pacCCTaHOBKY MHCTPYMEHTOB Ha pe3liefiepKaTene U uX 0003HaueHHE;

1) paccTosiHMe (BaJIeThl) OT OCH pesleneprkareis 10 ¢hopmMooOpasyrolieit
BEPILMHBI KQXJIOTO pe3lia B MPOAOILHOM U TIOTIEPEYHOM HANpPaBICHUSX;

€) YKazaHue Il KaKJ0M MOBEPXHOCTH, KAKUM UHCTPYMEHTOM (0JI0KOM) OHA

JOJKHA OBITH 0Opa3oBaHa.

3.10. Pacuer pexxuMoB 00pabOTKU

Pacuer pexxMMOB MEXaHUYECKOW WM (PU3NKO-XMMUYECKOH 0O0pabOTKM Ha
omepalusXx  TEXHOJOTMYECKOro  Ipouecca  BeAeTcs [0 HOpMaThBaMm
COOTBETCTBYIOIIMX CHPAaBOYHUKOB. OmHAaKo Ha 3-4 pa3HOXapaKTEPHBIE ONEpalUn
peXUMBl  00paOOTKM PACCUUTHIBAIOTCS AHATUTHYECKUM CIIOCOOOM, T.€. TO
cneuuanbHeiM  Qopmyrnam. [Ipu pacuerax peXUMOB ONPEAENSAIOTCS YHUCIOBbIE
3HAYEHUs] BCEX HEOOXOAMMBIX TEXHOJOTHYECKMX IapamMeTpoB, KOTOpPHIE
KOPPEKTHUPYIOTCS MO  COOTBETCTBYIOIIMM  IIOKA3aTelsiM  XapaKTepUCTUKU
o0opy10BaHUSI.

Pacuer pe:xuMOB pe3aHus MPOU3BOAUTCS B CICIYIOIIEM MOPSIKE:

1) wucxoms w3  cOOOpakeHWUW  MPOU3BOJUTEIHLHOCTH  OOpabOTKH
o0pabaTblBa€MOCTH JAHHOTO MaTepuajga M YCIOBHM pabOThl HHCTPYMEHTA
BbIOMpaeTCsl Marepuall pexylero MHCTPYMEHTa U €ro  T'eOMEeTpUYECKHe
napaMmeTphl;

2) B COOTBETCTBHUH C BEJIMUYMHON CYMMapHOTO MPUITYCKa U 3a7a4ell TaHHOTO
nepexoza (T.e. 00 upKa, MOTYIUCTOBAsT U YUCTOBass 00pabOTKa) BBIACISIETCS €ro

JaCTb, IIp€aHasHa4YCHHAaA JId CHATHUA Ha AAHHOM IICPCXOAC. B 3aBucumocTtu ot
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yCcIoBUMl 00paOOTKM (PKECTKOCTH TEXHOJOTHYECKOW CHUCTEMBI H Tpedyemoii
TOYHOCTH Ha JAHHOM II€PEXO0/i€) HAa3HAYAETCS YHUCIO IMPOXOJ0B WHCTPYMEHTOB,
T.€. BBIOUpaeTcs riryoruHa pe3anus t;

3) ucxonss W3 TpeOOBaHMWIM MIEPOXOBATOCTU MOBEPXHOCTHM HA JaHHOM
nepexoJie U yCIOBUM 00pabOTKH BRIOMpAETCS MO TaOaMIlaM BeJWYrHa Mojadn (Ha
000pOT JeTayii Uik Ha 3y0 (pe3n);

4) ucxons M3 TMPUHATOW CTOMKOCTH HMHCTPYMEHTA PACCUUTHIBACTCS IO
dopMyiie CKOpOCTh pe3aHus Vp, ompenensercs 4ucio o0OpoToB N, U MUHYTHas
rmogava S;

5) NpOU3BOAMUTCS pacyeT CHJI pe3aHus U MOTPEOHON MOIIIHOCTH;

6) mo uuciay o0O0OOpPOTOB, MHHYTHOM MOJA4d, IMOTPEOHOW MOIIHOCTU
YTOYHSETCS BBIOOp CTaHKA,

7) IpOU3BOJUTCS KOPPEKTHUPOBAHUE YKCIIa 0OOPOTOB MU MUHYTHOW MOJA4H
[0 MACIOPTHBIM JaHHBIM CTaHKa U OmpenesseTcs (akTUYECKOe YUCIO0 000pOTOB
Ng ¥ paKTUYeCKasi CKOPOCTh pe3aHus V.

[Tpu snekTpoxumMuyeckol 00pabOTKE pacCUUTHIBAIOTCA COCTAaB M|
TEMIEpaTypa »JJICKTPOINTA, IUIOTHOCTh TOKA, CKOPOCTh TMOAAYd JJIEKTPOAA,
JIABJICHUE M CKOPOCTh TPOKAUKH DJIEKTPOJIUTA WM BBIOMPAETCS TPAKTUUYECKU
ornpoOoOBaHHbIE 3aBOJACKUME peXuUMbL. [lpu 35eKTpo3po3nMoHHON 00paboTke
TEXHOJOTHUYECKHE PpEXUMBl B OCHOBHOM, HAa3HAYalOTCA 1O HWMEIOIUMCS B
CIIPABOYHOM JIUTEpAType JAaHHBIM.

OTKOPPEKTUPOBAHHBIE 3HAYCHHUS] PEKUMOB HU3TOTOBJICHHSI 3aHOCITCS B

Ta6HI/IHC OIICPAMOHHBIX 3CKHU30B WJIN B OIICPALIMOHHBIC TCXHUYCCKUC KAPTHI.

3.11. Onucanue HOBBIX OPUTHHAIBHBIX METOI0B 00padOTKH

B nanHOM pasnene mpuBOIATCS MPEAJIOKEHHBIE aBTOPOM B pa3pabOTaHHOM
TEXHOJIOTUYECKOM TMPOIIECCe OPUTHHAIBHBIE WM HOBBIE METOJbI 00pabOTKH,
OpUTHHAIBHBIC WM CJIOKHBIE OTEpAIMH, TPEOYIOIIHEe 0COOOTO TOSICHEHUS, WU

OpraHUu3allMOHHO-TCXHUYCCKUC MCPOIIPUATHA, ITPUHATBIC aBTOPOM u
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yIIydIIaronifie MpOU3BOACTBO, C MPHIOKEHHEM CXeM, TIpaUKOB H pPacyeToB.
Hampuwmep: «llomyuyenune orBepctuil auamerpom 0,8 MM ¢ MOMONIBIO JIa3€pHOM
yCcTaHOBKW», «BubpocBepienue neraneit»,  «lIpuMmeHeHne HepaszpylaroUmx

METOJOB KOHTPOJIS», «METObl yIaJeHUs CTPYKKH Ha YYaCTKE» U T.II.

3.12. Texuudeckoe HOPMUPOBAHUE ONEepaIuid

Tpyn1oeMKOCTh  BBIIOJHEHUST TEXHOJOTHMYECKUX  OIlepamuid  SBISIETCS
KpuTeprueM 3(P(GEeKTUBHOCTH TEXHOJOTHYECKOrO Mpolecca W OMNpeaenseTcs Ha
OCHOBE TEXHHYECKH 000CHOBaHHBIX HOpM padodero BpemeHu (I'OCT 31109-82).
HopMmupoBaHnue omnepanuili Mmpou3BOAUTCA YKPYHNHEHHO IO copaBoyHHKaM. [lo
YKa3aHUIO TPOEKTa Psii ONepamuii MOXET OBITh MPOHYMEpPOBaH MOAPOOHO IO

IIpucMaM.

4. PEKOMEHJIAIIMM TIO BBIIIOJHEHUIO KOHCTPYKTOPCKOM
YACTU I[TPOEKTA

4.1. ITpoekTUpOBaHUE TEXHOJIOTUUECKOW OCHACTKHU

Bribop texHonoruueckoit ocHactku (I'OCT 14300-73) mnpenmonaraet
MPOBEICHUE KOMILIEKca paboT:

a) aHaau3 KOHCTPYKTHUBHBIX XapaKTEPUCTUK M3TFOTOBISIEMON JeTaIu
(rabapuTHble pa3Mepbl, MaTepHuay, TOYHOCTh T'E€OMETPUS U IIEPOXOBATOCTh
MOBEPXHOCTEH © T.A.), OPTaHM3AIMOHHBIX M TEXHOJOTUYECKUX YCJIOBUUN
W3TOTOBJICHUsI JeTad (cxeMa Oa3upoBaHus U (PUKCAIMU, BUJ TEXHOJIOTHYECKOU
onepalu, OpraHu3alMoOHHas cXema Ipoliecca U3rOTOBJICHUS U T.10.);

0) TpyNnmuUpOBaHHWE TEXHOJOTUYECKUX Olepaluid JJs TOro, YTOOBI
ONpENEIUTh HamboJsiee MNPUEMIIEMYI0 CXEMY TEXHOJOTMYECKOM OCHACTKU H
MOBBICUTH KOA(P(DUIIUEHT €€ UCIIOJIH30BAHUS;

B) OINpeJeeHNe UCXOAHBIX TPEOOBAaHUHN K TEXHOJIOTUYECKONW OCHACTKE;
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r) oTOOp HOMEHKJIATYphl OCHACTKH, COOTBETCTBYIOIIEH YCTAaHOBIICHHBIM
TpeOOBaHUSM;

1) OIpenelieHHe WCXOJHBIX PACUYETHBIX NAHHBIX ISl MPOSKTHPOBAHUS H
W3TOTOBJICHHSI HOBBIX KOHCTPYKITHIA OCHACTKHU;

€) BbIIAYy TEXHHYCCKHX 3a/JlaHiii Ha pa3paboTKy  TEXHOJIOTUYECKOM
OCHACTKH.

Hwxe u3nararoTcst 0cOOCHHOCTH MPOSKTUPOBAHKSI OCHACTKHU TSI OCHOBHBIX

onepauuﬁ HN3TOTOBJICHUA ,IICTaJIeﬁ " y3JIOB IBUT'ATCJIA.

4.1.2. Pa3zpaboTka yCTaHOBOYHO-32KUMHOT'O MPUCTIOCOOIECHHUS

B pacueTHO-NOSICHUTENBbHON 3alKCKe HEeo0XoauMo chopMyIupoBaTh
Ha3HAUY€HUE JIAHHOTO YCTAaHOBOYHO-3)KMMHOIO IPUCHOCOONEHUSI WIW JApYyrou
TEXHOJIOTUYECKOM OCHACTKM KaK CpEeACTBa MEXaHM3alUuu WIM aBTOMaTHU3aluu
YCTAaHOBKH, Oa3upOBaHUS WIM KOHTPOJSL M UCHOBITAHU U 00OCHOBAaTh
HEOOXOAMMOCTb €ro MPUMEHEHUSI.

Ha npoektupyemoe mnpucrnocoOseHue (OCHAacCTKy) JOJKHO  OBITh
pa3paboTaHO TEXHUYECKOE 3aJaHUe.

OcHacTka TPOEKTHpPYETCs Ha OAHY-ABE ONEpaluud pa3padOTaHHOTO
TEXHOJIOTUYECKOTO TMpOIecca MO COMIACOBAHUIO C PYKOBOJUTEIEM IPOEKTA.
HcxomueiM  MaTepuanoM i  IPOEKTUPOBAHUS MOXKET CIYKUThb UYEpPTEK
NPUCHIOCOOJICHHSI, TOJIYYCHHBIA Ha 3aBOJE€ B MEpUOJA  IPOU3BOJACTBEHHOMN
TIPAKTHKH.

B nmanHOM paszgene pacyeTHO-TIOSACHUTENBHOM 3allMCKU HYKHO IPUBECTU
MPOYHOCTHOM pacyeT »dJIEMEHTOB CTAHOYHOIO TIPUCIIOCOOJICHUS HCXOAsl U3
HEOOXOAMMOIO YCHIIMS 3a)KMMa, OMpPEIeIIeMOro Mo CHJIaM pe3aHusl Ha JaHHON
ornepany. B He0OXOIMMBIX CiTydasix cieayeT AaBaTh aHaJIN3 WIH pacueT TOYHOCTU
npucnocoOnenusi.  PacdeTbl  JOMKHBI  COMPOBOXAATHCS ~ HEOOXOIMMBIMHU
000CHOBaHHBIMH CXeMaMU, TpadukamMu U T.J. Pacuer MOXKeT 3aKaHUYMBAThLCS MO0

OIIpENIETICHUEM 3amaca IMPOYHOCTH AJIEMEHTOB MPHUCHOCOOIeHus, 00 BbIOOPOM
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OTICNBHBIX CTAHJIAPTHHIX AIEMEHTOB WJIM HOPMAJIM30BAHHBIX Y3JIOB, HAlpUMED,
MTHEBMOITMJIMHAPOB Il MpUCTIOocoOmeHuit. JIJisi CHOXKHBIX 10 KHHEMaTHKE
MPUCTIOCOOICHUI JTOJIKHBI ObITh MPOBEJACH M aHAJIU3 M pacyeT KMHEMaTH4eCKOU
CXeMbl mpucrnocoodseHus. B koHue pasznena HEoOXOOMMO NPUBECTH OIHCAHHE
CaMOT0 TPHUCIOCOOJIEHUS, ONMKUCAaHUE PadOThl MPUCITOCOOTIEHUS ¢ 0O0CHOBAHHEM
NPaBUIBHOCTH, TOYHOCTM W  OJHO3HAYHOCTH 0a3MpoOBaHUS 3arOTOBKU B
IPUCIOCOOJICHHH.

COOpouHBI YepTEeXK CHEIUATBHOTO MPUCTIOCOOJICHUS BBIMOIHAETCS Ha
CTaAMM TEXHUYECKOIO IPOEKTa IOCJE MPOBEICHHUS HEOOXOAMMBIX pPACYETOB B
COOTBETCTBHM C METOJMKON NPOEKTUPOBAHUSA CTAHOYHBIX IPUCIIOCOOIECHUM.
COopouHbBIN YepTekK JOHKEH OBITh BBHIMIOJHEH B COOTBETCTBUHU C TPEOOBAHUSIMHU
ECK/I u npencraBiieH Ha OTAEIBHOM (hopMaTe BO BCEX HEOOXOIUMBIX MPOEKIHSIX
U CO BCEMH HEOOXOAUMBIMH pa3pe3aMd U CEUCHUSMHU, ITOKA3BIBAIOIIUMU
KOH(UTYpAIMI0O BCEX COMNPSTaeMbIX TMOBEPXHOCTEH M YCIOBUM pPabOThl Bcex
neraneil mpucnocobnenus. Ha mnpucnocobnmenue nomkHa OBITH COCTaBIEHA
crienu@uKaus yCTaHOBICHHOTO oOpasiia. B mononHeHne K COOpOYHOMY YEePTEKY
IPUCHIOCOOJIEHHST B HEOOXOIMMBIX  CIydasX pEeKOMEHAyeTcs pa3paboTka
KUHEMAaTU4YECKOW,  TUAPABIMYECKOM M DIEKTPUYECKOM  CXEMBI  3TOIO
MPUCTIOCOONICHHUsI. ODTH CXeMbl MOTYT OBITh TIPUBEJAEHBI U B PaCUETHO-
MOSICHUTEJIBHOW 3aIIMCKE.

Ha cOopouynom uyepreke MPUCIIOCOONICHUS JIODKHBI OBITh  yKa3aHBI:
rabapuTHbIE pa3Mepbl, pa3Mepbl  BBICTyHAlOUIUMX, 3a TabapuThl YacTew,
MPUCOEIUHUTEIBHBIE Pa3MEpbl, BCE MOCAJAKU B COMNPSKEHUSX, OCEBBIE Pa3MEpHI,
pasMepel W TapameTpbl, pacCUYUTaHHbIE ABTOPOM B PaCUETHO-TIOSCHUTEIBHOU
3anucke. Paspemaercs u300pakeHHE IITPUX-TTYHKTUPOM (CHUHHUM  I[BETOM)
KOHTYPOB JIETAJIM B 3aKPEIIEHHOM IOJIOKEHUE.

AHaJOTrMYHBIM 00pa3oM MPOBOIAUTCS pa3pabOTKa CHELHMAIBHBIX CPEACTB
aBToMaru3anuu. HekoTopeie cpelicTBa aBromMaTusaiuu (Hanpumep, o0paboTka Ha
cranke ¢ UITY u T.i1.) pa3pabarbIiBatoTCs MO CIEIUATBLHBIM METOUKAM.

4.2. PazpaboTka pexxyIiero UHCTpyMeHTa
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B nmanHOM paszmene 3amMCKM Ha OCHOBE pa3pabOTaHHOTO TEXHHUYECKOTO
3aJlaHusl  ONpENeNseTcs Ha3HAuE€HUE PEXYIIEro MHCTPYMEHTa M JaeTcs
000CcHOBaHME HEOOXOIUMOCTH €r0 MPUMEHEHUSI.

3aaHueM Ha KypcOBOE IPOEKTHPOBAHUE IPEIyCMAaTpPUBAETCS pa3paboTKa
KOHCTPYKLMH JIMIIb CIIEHHUAIBHOTO PEXYIIEro HHCTPYMEHTA, HalpUMep, COOPHBIX
U MpOPMINPOBAHHBIX MPOTSDKEK, (HacOHHBIX (ppe3 U pe3loB, KOMOMHUPOBAHHBIX
3€HKEpPOB, PACTOYHBIX OIPABOK C PETYIUPOBKON MOJOKEHHSI PE3LIOB U JIp.

B pacueTHO-TIOACHUTENBHON 3amuCcKe CIenyeT AaTh MOJHOE TEXHUYECKOE
onucaHue o0padaThIBAIOLIEr0 HHCTPYMEHTA, 00OCHOBATh BHIOPAHHYIO T€OMETPHIO
peXylIel YacTu W MaTepuaj MHCTPYMEHTA, BBIIOJHUTh HEOOXOAMMBIE PacCUEThl
(IpOYHOCTHBIE).

Jlns cOOpHOTO MHCTPYMEHTa, Hampumep, Uil Habopa (pe3, HE0OXoauMO
pa3paboTarh MOPAJOK COOPKM HMHCTPYMEHTA, CHOCOO M3TOTOBICHUS PEXYIIEH
YacTH U CIIOCO0 €€ KPEIUICHUS K KOPITYCY, YCIOBHSI SKCILTyaTalliH.

[Ipy mnpoeKTUpOBaHMM KOHIEBOTO WHCTPYMEHTa, HaIlpUMEp, CBEPIIO
OOJIBIION JIJTMHBI, MPOU3BOJUTCS pacdyeT Ha MPOYHOCTh cTeOsss cBepia. Ocoboe
BHUMaHUE TMPU JTHX pacyerax yAeNsercs HMHCTPYMEHTY C MEXaHWYEeCKUM
KpPEIUIEHHEM pEXYyIIUX IUIACTHUH. Takod MHCTPYMEHT HaXOAUT  IIMPOKOE
PUMEHEHUE, B TOM YHUCIIE MPU 00pabOTKe Ha MHOTONEPAI[MOHHbIX cTaHKkax ¢ UITY.
OCHOBHBIE €ro NpPEUMYIECTBa: ObICTPOCMEHHOCTb, IOBBIIIEHHAs CTOWKOCTD,
Oonee IMHUPOKKME TEXHOJOTHYECKHME BO3MOXKHOCTU. Pexymme MIacTHHKH
W3TOTABIMBAIOTCS W3 TBEPHABIX CIUIABOB M MHUHEPAIOKEPAMHUKH, a CIIOCOOBI
MEXaHUYECKOTO KPETIEHHUSI UX K KOPITYCY MOTYT OBITh Pa3IMUHBIMH.

Pexymuii MHCTPYMEHT JOJDKEH oOecleyuBarh 3aJaHHYl0 TOYHOCTh
o0paboTku pnetanu. TOYHOCTH Pa3MEPOB PEXKYIIEH M KAIUOPYIOMICH dYacTH
WHCTPYMEHTA JIOJDKHA OBITh Ha 1...2 KBaqUTETa BHIIIE TOYHOCTH 00pabaThIBAEMBIX
pa3MepoB. DTO, MPEXJIE€ BCEro, OTHOCUTCS K MEPHOMY U (DACOHHOMY MHCTPYMEHTY
(cBepna, 3€HKepbl, pa3BepTKH, MPOTSHKKH, (acoHHbIE (pe3bl, pe3lbl U Ap.), K

MHCTPYMEHTY JJIs1 MHOTOLIEIEBBIX CTaHKOB ¢ YUITY.
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JUis  TOBBIIEHUS  TPOU3BOAMUTEIBHOCTH  OOpaOOTKM  MPUMEHSIOTCS
pa3iuyHble BHJbI KOMOWHHPOBAHHOTO HWHCTpyMeHTa; Tak, g o00paboTKu
OTBEPCTUM MOTYT UCIIOJIb30BATHCS MHOTOPE3LIOBBIE FOJIOBKH, 36HKEPhI-PAa3BEPTKHU K
ap. Ilpy  DOpOEKTHMPOBaHMKM TAaKOrO  HMHCTPYMEHTA  CJIEAYeT  YYHUTHIBAaTh
HEOOXOAUMOCTh HOBBILIEHHOTO OTBOJa  CTPYXKH, IpeyCMaTpUBaTh
COOTBETCTBYIOIIIME  CTPYKKOOTBOASIIME KaHaibl. Pacuer Ha IPOYHOCTH
KOMOMHHPOBAHHOTO MHCTPYMEHTA MPOU3BOIUTCS MO0 Hanbosee ciadoMy dIIEMEHTY,
HarnpuMep, y KOMOMHHUPOBAHHOTO CTYNEHYATOTO CBEpJIa PacyeT Ha MPOYHOCTH U
BBHIOOp TMOAAYU TPOU3BOAUTCS IO MEPBOM CTYyNEHU CBepia, T.€. MO MaJoMy
JTMaMETPY, a BBIOOP CKOPOCTU pPE3aHUsl WIM CKOPOCTH BpALIEHUSI MHCTPYMEHTA
OTHOCHTEJIBHO JIETAJM - 10 BTOPOM CTYIICHHU.

AHaOTMYHOE ONUCAaHWE [JIOJDKHO OBITh JAaHO JJsi  JIPYTMX BHUJOB
o0OpalaThIBAOLIEr0 MHCTPYMEHTa (KaTOAOB, AHOJOB, YJBTPa3BYKOBBIX TI'OJIOBOK
T.J.).

Yeprexk pexKyllero HHCTPYMEHTA JOJDKEH COJEpKaTh HEO0OXOIUMBbIE
IIPOCKIMH, a TAKKE CEYEHUS BCEX PEKYIIMX JE3BUM C YKA3aHUEM YITIOB PE3aHUs,
pa3Mephl BCEX AJIEMEHTOB KOHCTPYKIMH C COOTBETCTBYIOIMMH JonmyckaMu. Jlis
cCOOpPHOrO MHCTPYMEHTA JlaeTcsl OOIIMK BUJ, M MOKa3bIBAIOTCS BXOISILIME B HETO
OTAENbHBIE JleTallM CcO BceMU pasMepamu. Ha wuyeprexe nomxkHa OBITH
cnequuUKaus W TeXHUYEecKue ycioBus. OOpabaTbIBaOMIMI  MHCTPYMEHT,

npuHATbld [[OCToMm, BKITtOYaTh B KypCOBOM ITPOEKT HE PEKOMEHYETCSI.

4.3. Pa3paboTka MEPUTETILHOTO MHCTPYMEHTA UJIM KOHTPOJIBHBIX

MPUCTIOCOOICHHI

Ha ocHOBe aHanm3a TEXHOJIOTUYECKOTO Tporiecca u TpeOOBaHUM K JIeTad B
PacCUYETHO-TIOSICHUTENILHON 3allMCKe JIOJDKHO OBITh OIPENENIEHO KOJIMYECTBO H
MECTO KOHTPOJIbHBIX U UCIBITaTEIbHbIX omnepauuii. Ha omaHy-aBe U3 3THX
omepanuii  pa3pabaTbIBACTCS MEPUTEIBbHBIA WHCTPYMEHT WJIM KOHTPOJIBHOE

npucrocooeHue (Mo CorIaCoBaHUIO C PYKOBOAUTEIEM MTPOEKTA).
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3ajaHeM Ha KypcOBO€ IPOEKTHUPOBAaHME MPENyCMATPUBAETCA pa3paboTKa

IPUCHOCOOJIEHHI U TPUOOPOB JIMIIb JJI1 OKOHYATEJIbHOTO KOHTPOJIS AeTajed Win
y3710B. OOOCHOBaHUS 10 NPUMEHEHHUIO KOOPJUHATHO- WM3MEPHUTEIbHBIX MAIUH.

OCHOBHBIE ~ 3Tambl  NPOEKTUPOBAHUA  KOHTPOJIBHO-U3MEPHUTEIbHBIX
IPUCIIOCOOTICHUN:

- OINpE/ENICHUE OCHOBHBIX TPEOOBAaHUI K MPHUCIOCOOJIEHUIO, [0 TOYHOCTH,
KOJIMYECTBY  OJHOBPEMEHHBIX  HM3MEPEHHH,  OBICTPOACHCTBUIO,  CTEIEHU
MEXaHU3allud M aBTOMATH3alluM, BO3MOXKHOCTH pPETUCTpalMu aOCOJIIOTHBIX
3HAYEHHUM MOTPENTHOCTHU WJIM ONPENEIICHNs TOMHOCTH IO THANA30HY JOITyCKa;

- BBIOOp THUIIA JATYUKOB U MECT PACIOJIOKEHUS OTHOCUTEIBHO JI€IalIu;

- KOMIIOHOBKA O0IIel KOHCTPYKTUBHOM CXEMbl MPUCIIOCOOTIEHHSI HA OCHOBE
aHaIM3a Pa3IM4HbIX KOMIIOHOBOK;

- BbIYEpUMBAHKE OOLIETO BHJIA IPUCIIOCOOJICHNUS;

- METPOJIOTHYECKHUI pacuyeT TOYHOCTHU MPUCIIOCOOIECHNUS.

Ha wuyeprexxe HEOOXOOUMO yKa3zaTh KOHTPOJUPYEMBIE BEIUYMHBI M HUX
TpeOyeMyl0 TOYHOCTb, a TaKXKE TEXHMUYECKHE TpeOOBaHUS K TOYHOCTU COOpKHU
AJIEMEHTOB MPUCIIOCOOICHMUSI.

B cnydae paccMOTpeHHs aBTOpPOM HEpa3pyLIarOlIUX METOAOB KOHTPOJISA
KauecTBa M3JEIUIl KpOME T[OJHOTO ONHMCAHMUs HEOOXOAMMO IMpPEICTaBUTh
KMHEMaTHUYECKYIO0 THEBMATHUECKYIO I JIEKTPUUYECKYIO CXEMY CPEJICTB KOHTPOJIS
Y IIPUBECTHU MOPSIOK MX IKCILTyaTallld, a TAKXKE CXEMY 3aMepa KOHTPOJIHPYEMBIX
IIapaMeTpOB.

Meputenbubiii uHCTpyMeHT, NpuHATHIN ['OCTom, mis pa3paboTku He
PEKOMEHIYETCsI, HO €ro pa3padoTka MOXKET OBbITh pa3pelieHa B UCKIIOUUTEIbHBIX

CllydasiX pyKOBOAMTENIEM MTPOEKTA.
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5. PEKOMEHIALIMN 1O BbITOJIHEHUIO TEXHUKO-
SKOHOMMYECKON YACTHU ITPOEKTA

B »koHOMHYeckoM  pa3dene  pacyeTHO-TIOSICHUTEIBHOW  3alMCKU
MIPOU3BOJIUTCS PEIICHUE IBYX OCHOBHBIX 3ajay:

- OMpEICIICHUE IOJHON TEXHOJOTHYCCKOM CEeOCCTOMMOCTH HW3TOTOBJICHHS
OJTHOM 3a/IaHHOM JeTanu (y3Ja);

- pacyer cpoka OKYIaeMOCTH KAlTMTAJIBHBIX BIIO)KCHHWH Ha HW3TOTOBJICHHE
OCHACTKH JTsI IIITAMITOBKH, pa3MepHON 00pabOoTKH, COOPKH, HCTIBITAHHM.

Pemenue mepednciaeHHBIX 3a/1a4 TPOU3BOIUTCS IO METOIUKE, W3IIOKCHHOU

B yUeOHHUKAX, yUeOHBIX TTOCOOMSIX M CIIPABOYHHKAX.

6. TUTIOBOM T'PA®UK ITPOEKTUPOBAHN U 3AIIIUTAIIPOEKTA

Ko BpeMeHr OKOHYaHHSI TPAKTUKH CTYJIEHTbI JOJKHBI BBIIIOJHUTH HE MEHEE
30% obmiero oobema paboOT O KYpCOBOMY MTPOECKTUPOBAHUIO (YEPTEKH NETAIU U
3aroTOBKH; BBIOOp TEXHOJIOTMYECKUX 0a3; MapIIpyTHBIM TEXHOJOTUYECKUN
npouecc, 0OpOPMIICHHBIN Ha TEXHOJIOTMYECKUX KapTax, ¢ MPOpabOTKONU OTIENIbHBIX
olnepauuii M0 yKa3aHUI0 PYKOBOAWTENS NMPAKTUKH; PACUET MPUIYCKOB, CUJIOBBIX U
TEXHOJIOTUYECKUX PEKUMOB 00paboTKM). TONBKO MpH 3TOM YCIOBUM CTYACHTHI
MIOJIy4arOT BO3MOXHOCTB CJIaBaTh 3a4€T IO MPAKTUKE. PyKOBOAUTENb TPAKTUKK Ha
3a4eTe B 00s3aTEIbHOM NOPSJIKE KOHTPOJIMPYET 3HAHUE METOJUKH KypCOBOTO
IPOEKTUPOBAHUS y BCEX CTYIEHTOB. JlanmpHelmas paboTa CTyAEHTOB HaJ
KypPCOBBIM MPOEKTOM OCYIIECTBIISIETCS MOJ] PYKOBOACTBOM BBIIETISIEMBIX Kadenpoi
pykoBoautenei. PykoBonuTens MpoBOAAT KOHCYJIbTAllMU CTYJIEHTOB HE pexke 2-X
pa3 B HEJEIIO.

O6mee Bpems pabOTHI HAaJl KYpCOBBIM MPOEKTOM B ceMecTpe cocTaBiser 10-

15 Henens.



32

B mpomecce paboTbl MPOBOAATCS CMOTPBI C LEIbIO  OINpENETICHHUS
BBITMIOJIHEHUSI CTYJEHTOM rpaduka paboTel Haa npoektoM. [lepBbiii cmoTp Ha 4-5
HeJlesie KypcoBOro npoektupoBanusi. CTyIeHT 00s13aH NPEACTABUTD:

1) opopmiieHHOE 3a/1aHKE HA POEKT, CIIUCOK BHIOPAaHHON JIUTEPaTypHhI;

2) TEXHOJOIMYECKYI0 4acThb IpOeKTa (OmMcaHue OObEKTa MPOU3BOJCTBA,
o0ocHOBaHHME  BbIOOpa  MaTepuana  JeTajad, pa3pabdoTka  MaplIpyTHO-
TEXHOJIOTUYECKOTO Tpoliecca U €ro 00OCHOBaHHE, pacueT MPUITYCKOB, PEXKUMOB
00pabOTKM M TEXHOJOTMYECKOE HOPMHUPOBAHUE, pa3pabOTaHHBIA ONEpalMOHHBIN
TEXHOJIOTUYECKUI TIPOIIeCC); ,

Bropoin cmorp mpoumsBogutrcs Ha  11-12  Hemensx — KypcoBOTro
poeKTUpoBaHus. CTy€HT IPEI0CTaBISACT:

3) MPOEKT TEXHOJIIOTHYECKOM OCHACTKU U HEOOXOIUMBIE PACYETHI;

4) TeXHUKO-3KOHOMUYECKUH pacyeT;

5) oxoHuYaTeNnbHO O(OPMIIEHHBIE YEPTEXKH U PACUETHO-NOSICHUTEIHHYIO
3aIHCKY.

Ha ocHOBaHMM BTOPOro CMOTpa Ha3HA4YaeMCsl J1aTa 3alUThl IPOEKTA.

3ammra mpoeKTa MPOU3BOAUTCS TEpel KOMUCCHUEW, COCTOSIIeH W3 ABYX
IpernojaBaTelieid, B X YHUCIE - PYKOBOAUTEINS TPOEKTA. 3alIuTa BKIOYAET JOKIA]
(5-6 MuUHYT), B KOTOPOM CTYIEHT HM3J1araeT COJEpXKaHUE IMPOEKTa, aKICHTUPYS
BHUMAaHHE Ha CaMOCTOSTEIbHBIX pa3padOTKaX C LEJIbI0 COBEPUICHCTBOBAHUS
0a30BOro Imporecca, a TakXe BONPOCHI M OTBETHl CTYACHTa Ha HUX, KpaTKoe
COBEIIIAHHE YJIEHOB KOMHCCHH 00 onieHke. KpurepusiMu oleHKH city>kar riyOuHa u
CaMOCTOATENIbHOCTh MPOpabOTKU Marepuasna; HCIOJIb30BaHUE MPOrPECCUBHBIX
TEXHOJIOTUYECKUX pelIeHui no nosbimeHno KMMa, ymMeHbIIEHNUIO TPYIOEMKOCTH
U3TOTOBJICHUS, TOBBIIICHUIO HAACKHOCTH M3ACNIMMA; KauecTBO OGOpMIIEHUs
rpauyeckoi YacTH M PacYETHO-TOSCHUTEIBHOM 3alMCKH; YPOBEHb OTBETOB Ha
BOIIPOCBI.

Bce marepuanbl o MpoOeKTy CIAat0TCs MOCIIe 3alUThl Ha Kadeapy.
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[MTPMJIOXKEHUE 1

dopma 3azianusa

OEJIEPAJIBHOE ATEHTCTBO I10 ObPA30OBAHHIO
&

\__ obpa3zoBanus
» /MA'{' «MATWN»-Poccuiicknii ['ocynapctBenHbiil TexHomornyeckuii Y HUBEpCUTET UM.
~— K.D. IHuonkoBckoro

Ka(bez[pa: Texuomorus IMPOMU3BOZCTBA HBHFaTeHeﬁ JICTATCJIbHBIX aIlllapaToB

«YTBEPXIAIO»

3aB. xadeapoit

[ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO PO(ECCHOHATBHOTO

« » 200

3A1TAHUE HA KYPCOBOE ITPOEKTUPOBAHHUE

CryneHt rpymnmna

1.Tema KypcoBOro npoexTa

2.Cpok OKOHYAHUS KypCOBOT'O MPOEKTUPOBAHUS
3.McxoaHble JaHHBIE K IPOCKTY
3.1.PabGounii yeprex

(HauMEHOBaHUE JETaJN)

3.2.00beM BhIITyCKa
3.3.Pexum paboThI:
3.4.
3.5.

4.0cHOBHBbIE pa3padOTKH B NMPOEKTeE:
4.1. TexHOJIOTUYECKHE:

4.2 KoHCTpyKTOpCKUE:

B pacdeTHO-TIOSCHUTENBHOMN 3aMKcKe TOJDKHA HAUTH OTpakeHHne paboTa BHITIOTHEHHS IO
BCEM pasfenam mpoekra, B oobeme 30-40 ctp., TpeOOBaHUSI K TEKCTOBOW YacTH B COOTBETCTBUU

co cragpaproM MATU.

Jata Beinauu 3aganus " " 200 .
PykoBonuTens nmpoexta ( )
CryneHr ( )
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[IpuMepHas CTPYKTypa KYpCOBOIO MPOEKTA

OrnaBiieHue

BBenenue

1. TexHosrornyeckasi 4acThb

1.1. Omnucanne 00OBEKTa NPOU3BOJACTBA, YCIOBHM JKCIUIyaTalud M
000CHOBaHHE TEXHUYECKUX TPeOOBaHUH, MPEIbIBISEMbIX K JI€TAIH.

1.2. Onpenenenue Tuma NpoU3BOACTBA.

1.3. AHann3 TEXHOJOTUYHOCTH JIETAIIH.

1.4. Ananu3 u o6ocHOBaHUE BBIOOpa MaTepuaia JeTaju.

1.5. Beibop 1 000CHOBaHNE METOAA MOTYUYEHUS 3aTOTOBKH.

1.6. B160p TexHOMOTHYeCcKuX 0a3s.

1.7. Kputnueckui aHanu3 CylmeCTBYIOIIETO TEXHOJIOTHYECKOTO NMpoLecca, U
pa3paboTKa HOBOT'O MapIIpyTa TEXHOJIOTUYECKOTO MPOLECCa.

1.8. PacueT MekoIepaimOHHbBIX MPUITYCKOB.

1.9. Pa3zpaboTka onepaiMoHHOIO TEXHOJIOTMYECKOTO Mpoliecca.

1.10. Pacuet pexxuMoB 00pabOTKH.

1.11. Omnucanve HOBbIX U OpPUTMHAIBHBIX METONOB  00pabOTKH,
MPETIOKEHHBIX aBTOPOM.

1.12. TexHuyeckoe HOPMUPOBAHHUE.

2. KoHCTpyKTOpCKadA 4acTh

2.1. TlpuBonmaTcs TeXHMUYECKOE 3aJaHHe Ha pa3pabaTbIBaeMyl0 OCHACTKY,
OMMCAHUE, PACYET U METOAMKA HUCIOJIb30BaHUSI CIPOCKTUPOBAHHON OCHACTKHU IS
dbopmooOpazoBaHus AeTajaeh U MPUCIIOCOOICHUS 1)1 KX 00pabOTKH.

2.2. Onucanue u pacyeT o0padbaThIBAIONIETO HHCTPYMEHTA.

2.3. Onucanue W pacyeT MEPUTEIBHOIO MHCTPYMEHTA WJIM KOHTPOJIBHOTO

npucrocooeHus (yCTpoucTna).

3. TexHUKO-IKOHOMHYECKAA YACTh
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3.1. Ucxomuple maHHBIE IS pacueTa WM TEXHUKO-3KOHOMHYECKOTO
000CHOBaHUSI.
3.2. Pacuer um 000CHOBaHHME TEXHHUKO-OKOHOMHUYECKOH 3ddexTuBHOCTH

p3.3pa6OTaHHOFO TCXHOJIOT'NMYCCKOI'0 IIpouccca.

4. UccienoBarenbckas (CnenuajbHas) 4acTh

5. 3akiouenue.

B »>T0i1 wactn 3amucku OacTCa OLCHKA pa3pa60TaHHor0 TEXHOJIOTHYECKOI'O IIponecca
H3TOTOBJICHUA 110 CPABHCHUIO C 0a30BBIM IMPpOUECCOM, YKA3bIBACTCA COOTBETCTBUC €TO 3aIlaHHOI71
[IporpaMMe BBITYCKa, MPUBOIATCS TEXHUKO-DKOHOMUYECKHE IIOKa3aTeld pa3paboTaHHOIO
nponecca, yKa3blBalOTCA HMMCHOIIHUECS HCAOCTATKU TEXIIpoHecca 00BEKTUBHOTO XapaKTepa u
IIyTU UX YCTpAHCHUA U T.O.

6. JIuteparypa.

CocraBisieTcs HpOHyMCpOBaHHHﬁ CIIMCOK BCEH MCIIOJIL30BaHHOMN JINTCPATYPBhI. B Texcte
3aIllMCKHM BO BCCX CllydadxX ACIACTCA CCbLUIKa Ha COOTBGTCTBYIOHII/Iﬁ HCTOYHHUK C YKa3zaHHCM

MOPSIZIKOBOTO HOMEpPA UCTOYHHMKA B KBAJPATHBIX CKOOKax, Hampumep [1, 2, 3, 4].
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[MTPUJIOXKEHUE 2
Taomumna 2.1.1

Tun neranei

3aroToBUTEIBLHBIC ITPONLECCChI

111 MEJIKOCEPUITHOTO
IIPOU3BO/ICTBA

JUIsL KPYITHOCEPUIHOTO ITPOU3BOJICTBA

2

3

Menkue U cpeaHue AeTald
TAMA BaJOB M BTYJIOK U3
[IBETHBIX CIIJIABOB.

To xe n3 craiau.

Menkue u cpenHue AeTanu
THIA CTEP)KHEW M BAJIMKOB C
rOJIOBKAMH, YTOJILEHUAMU U
CTYTICHSIMU.

Menkue crajJbHBIE JAETaIHn
TUMA pPbIYAroB, apMarypa
TUAPABINYECKAs] U3 I[BETHBIX
CIUIABOB M U3 CTaJH.

CranbHble MOJIBIE
CTyHquaTBIe BaJibl, prr[HI)Ie
CTaJIbHEIE BTYJIKH c
(bnanaMu.

Juckn KpYIIHbIE u3
KapOIPOYHBIX CTaJIeH
(nucku TypOUH).

W3zrorosnenue u3
MpYTKA.

Hsrorosnenue u3
NpyTKa, ropsiuas
mramIioBka (6e3
OTBEPCTHS).

W3zrorosnenue u3
MpYTKa.

['opsiuas mramnoBka.
N3rorosienue us

JIMCTOB.
lopsuyast  mTammoBka.
[lonepeunast oOkarka,
00KMMKa.

lopsiuass  mwrrammnoBka
(Ge3 dbopmupoBaHus
JIOTIATOK).

XoJoaHoe MMPpECCOBAHUC U3 IIPYTKaA.

l'opsuast Beicaaka ¢ orBepctueMm: ['KM, TOuHOE CTanpbHOE JUTHE MO BBHILIABISIEMBIM
MOJEIISAM.

['opsiuass BbIcajika, dIEKTPOBBICA/IKA, XOJIOJAHOE PEAyLIUPOBAHHUE, ropsyas U XOJOIHAs
BBICAQJIKA.

To4yHOE NUTHE MO BBHIUIABISAEMBIM MOJEINSM, XOJIOJHOE MPECCOBAaHWE, MITAMITOBKA-
BhIpyOKa.

["opsiuast BbIcaika U3 MPYyTKa (C OTBEPCTHEM) UM U3 TPYOBI, pOTallMOHHAsI KOBKA.

['opsiuass mrammnoBka. OTIWBKAa TO BBIUIABISIEMBIM MOJCISIM C OKOHYATEIbHBIM
(dbopMUpOBaHHEM JIOTATOK.
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[Iponomxenue tadm. 2.1.1.

1 2 3
Kpeutbuatku w3 serkux | [opsiuee  mpeccoBanme | [opsiuee mpeccoBanue (C JOMACTAMU TOJ] MEXaHHUYECKYI0 00pabOTKY), TOYHOE JHUTHE
CILTaBOB. (6e3 monacreit). 10 BBITUIABIIIEMBIM MOJIEIISIM C JIONACTSAMU (T10]1 MTOJTUPOBAHHUE).

Kopniyca menkue u cpennue
U3 JIETKUX CIUIABOB.

Kopnyca KPYIIHBIC U3 JICTKUX
CIIJIaBOB.

Kopmnyca CTaJIbHbIC u
YyT'yHHBIE.

Kpynnsie KOJIbLIEBbIE
CTaJIbHBIC JICTAIH.

PaGoune JIOTIATK!
KOMIIpeccopa u3
JIETUPOBAHHBIX  CTAlEd U

THUTAHOBLIX CIIJIaBOB.

Copsamisroniye
KOMITpeccopa.

JOIIaTKH

PaGoume J0omaTku Tra3oBBIX

Typ6I/IH N3 JKapOMPOYHBIX
CIIJIaBOB, B TOM YHUCJIIC
ITIOJIBIC.

Jlonatkmu COIIIOBBIX

anmapaToB M3 >KapOMPOYHBIX
CTaJIEN.

JIutne B 3eMITIO.

JIutne B 3eMITIO.

JIuThe B 3eMITIO,
HEHTPOOEIKHOE JIUTHE.

['opswas mramnoBka.

FOp}I‘laﬂ mTaMIIOBKaA.

TouHoe auTHE.

JIutne B KOKWJIb, IOJ AABJICHUCM, BAKYYMHOC JIUTHC.

JIutne 10 MCTANIMYCCKUM  MOJICIAM C MaIllMHHOMN

KOMOWHUPOBaHHBIE (DOPMBI.

dbopMOBKOlT WM B
JIuthe B 0007109KOBBIE (DOPMBI HITH IO METAJUTMISCKUM MOICIISIM.
['mbka u cBapka W3 IMPECCOBAaHHBIX mpoduieii. BaiploBka ¥ ruOka W3 JIMCTOBOTO

MarepHaia.

TouHas ropsiuasi IITAMIIOBKA, ropsiuee MPECCOBAHNUE CO IITAMIOBKOM M KaJIMOPOBKOM,
XOJIOZHAs BaJIbLIOBKA.

Tounas mTamMIoBKa C quaHKOﬁ, XOJIOJHasA BaJIbIIOBKaA.

Bbesobioiinas ropsa4as mitaMIiOBKa, TOYHOC JIMTHE IO BBIIIJIABIIACMBIM MOJCIIAM.

To4HOE TUTHE 10 BHIILJIABISIEMBIM MOICIISIM.
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Tabmura 2.1.2.

Buel oneparuit MeTtopl 00pabOTKH Hazuauenue TouyHOCTE [ITepoxoBarocTh

I'pyObie OO0mupouHoe TodeHue, Gpe3epoBaHUE, CTPOTAHUE Cusitue ¢ 3aroroBku | IT14 Rz 320...80
3aroTOBOK, IIOJy4YeHHbIE CBOOOJHOM, JUTHEM B | Hallycka M OCHOBHOM 4YacTu
3eMJIsTHbIE (DOPMBI, YEPHOTO TMPOKaTa. MIPUITYCKOB.

UepHoBbie UepHOBBIE OTBEPCTUI OTJIMBKAX M IITaMIIOBKaX. Cusitue ocHoBHoM | IT13...12 Rz 80...20

YacTH MPUITYCKA

[TonyuncrtoBsie Touenune,  (Qpe3epoBaHue, pacTayuBaHHE  CO [ToBbimienne  Tounoctu | IT11...10 Rz 40...10
CHATUEM  HEOOJIBIIUX  TPUITYCKOB, a  Takxe | (OpPMBI, pa3mepoB u
3aHKEpOBAaHUE OTBEPCTUH IOCIE CBEPIICHUS B3aHMHOI0 pacmoIoKeHUs

MMOBEPXHOCTEH

Hucrosble OnHokpaTHOE 1581071 [IPEBAPUTEIILHOE [ToBpimenue Ttouynoctu | IT9...8 Ra2,5...0,63
pa3BepThIBaHHEC © NUIM(POBAHHUE, OJHOKPATHOE | (POPMBI, pa3mepoB u
WIM  TpeIBapUTeIbHOE TOHKOE  OOTauMBaHHE, | B3AUMHOIO pacmoIoKeHUs
pactaunBaHue W (hpe3epoBaHME; MPOTATHBAHHE noBepxHocren |

Toukue OxkoHuarenbHOE(  BTOpPOE )  pa3BEpThIBAHMUE, Hoctuxenue no | IT7...5 R.0,63...0,16
nuidoBaHue, TOHKOe  (alMa3HOe)  TOYEHHUE, | YEPTEKY TOUYHOCTH  (OPMBI,
pacraunBanue u (¢pesepoBanue , JloCTHIXKEHHE MO | pa3MEpOB u B3aUMHOTO
4epTexKy TOUYHOCTHU bopMHI, pa3MepoB U | paclOJIOKEHUsI IOBEPXHOCTEU
B3aUMHOT'O PACIIOJIOKEHUS MOBEPXHOCTEM JeTanu | JAeTalu

Ornenounnie ITonupoBanue, IIPUTHUPKA, XOHUHTOBaHUE, | CHM)KEHHE IEPOXOBATOCTH IloBbImICHNE Ra 1,25...0,02
cynepuHuUII TOYHOCTH

VYnpounstoniye OOxkaTbIBaHUE u packaTblBaHUE [ToBeimenne TBepaoctu | Tounocts He | lllepoxoBarocTh
MOBEPXHOCTEH pPOJMKAMH M IIApUKAMH, ajJMa3HOE | IOBEPXHOCTEH W CO3JaHUE | MEHSETCS. MEHSETCSI B HEOOJBIINX
BBITJIAKMBAHMUE, npobecTpyiiHas 00paboTKa, | MOBEPXHOCTHBIX  HAMPSKEHHUM npezaenax
BUOpOTaITOBKA CXKATUSl C TENBI0 TIOBBIIIICHUS

yCT&J’IOCTHOfI IMPOYHOCTH.
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HA3HAYEHUE U OBJIACTHh IPUMEHEHUA METO1OB
MEXAHHNYECKOI'O YITIPOUYHEHUSA

MexaHuueckoe YINpOYHEHHE MOBEPXHOCTHBIM IIACTHYECKUM Je(pOpPMHUPOBaHHEM
(IIIIJT) maeT BO3MOXHOCTH JalbHEHIIEro MOBBIMIEHHUS MPOYHOCTHBIX XapaKTEPUCTHK
JieTajgei, IOCTUTHYTBIX C TIOMOILIBI0 TEPMUYECKOM WJIM XUMHKO-TEPMHUYECKOH
00paboTku. BOJBIIMHCTBO METOJOB MEXaHHMYECKOTO YIPOYHEHUS HE IOBBIIIAET
TOYHOCTH, OOBIYHO COXPAHSACTCA TOYHOCTb, JOCTHTHYTas IPEAIICCTBYIOLICH
o0paboTtkoil. Heobxomumast TOYHOCTH pa3MepoB W (OPMBI JeTaleil moirydaercs ¢
MOMOIIIBIO MIMPOKO NMPUMEHSAEMBIX METOJOB OKOHYATENbHOW 00paboTKu abpa3uBHBIM
MHCTPYMEHTOM IIpY INUTH(OBAHNH, XOHWHIOBAaHHUH, IPUTHPKE, CYyNep(OUHUIINPOBAHUT
u Ta. Ho mnpm »3TOoM dwacTo He oOecrneduBaeTcsi ONTHMAJIBHOE KadeCTBO
MOBEPXHOCTHOTO cjiosl. OHO JOCTUraeTcs METOAaMH MEXaHHUYECKOTO YIPOYHEHH,
KOTJa  CTpy)KKa He o0Opasyercs, a IPOUCXOIUT  YHPYro-IUTaCTHUECKOE
nedopMupoBaHKe TOHKOTO TOBEPXHOCTHOTO CIIOS.

MeTtoabl MEXaHHYECKOTO YNPOYHEHUS MPHUMEHSAIOTCS Ha OKOHUYATEIbHBIX
onepanusax TEXHOJOIMYECKOro Mpollecca HM3TOTOBICHHUS JeTaled M NPHUTOJHBI I
BCEX CTaJell W CIUIABOB, CIIOCOOHBIX IJIACTHYECKU Je(GOpPMHUPOBATHCS B XOJOJHOM
COCTOSIHMHU. BBIOOp moaxoasIiero Merona IaeT BO3MOXHOCTh YIIPOUYHEHHS JIeTalel
10001 (GOPMBI M Pa3MEPOB U CO3/1aHMS YIPOUHEHHBIX CJIOCB 3HAUNTEIbHON TTyONHBI.

I[Ipuy  3TOM CTpeMATCS OCYIIECTBUTH CIEHYyIOIIME LEeNd: 00pa3oBaHHE
ONIPEZICTICHHON ~ MUKPOTEOMETPHYIECKOH  (OPMBI  TIOBEPXHOCTH, YMCHBIICHHE
napaMeTpa IIepOXOBaTOCTH, W3MEHEHHE CTPYKTYphl MaTepHana 0e3 €ero IOJIHOH
pekpucraumm3aiuy  (TIOBEPXHOCTHBIH ~ HAKJEN),  CO3JaHHE  ONPENENICHHOTO
HaINpSKEHHOT'O COCTOSIHUS MOBEPXHOCTHOTO CJiosl. JJisi AOCTYIKEHMS MOCTaBIEHHBIX
Heneld peXUMbl U YCIOBHS OOpabOTKH MOAOMpPAlOT 3KcIepuMeHTanbHO. Ilpn
HETPaBWJILHOM TPOBEIEHHM TMpoIecca YHIPOYHEHHS BO3MOXKEH IepeHaKIen
MOBEPXHOCTHOTO CJIOSl, TMPH ATOM IIPOUCXOAWUT OTCIaMBAaHHE 4YacTHI[ MeTajia Hu
MMOBEPXHOCTHBIHN CIIOU pa3pyliaercs.

CyliecTByeT MHOTO METOJIOB MEXaHHUYECKOTo (Ie(OopMalioHHOTO) YIPOYHEHHS,
OCHOBAHHBIX HA IUIACTHYECKOH NedopManny MoBEpXHOCTHOTO CJI0s1, KOTOPBIE IIUPOKO
NPUMEHSIOTCA TIPW  TIPOM3BOACTBE JeTajleld aBHAlMOHHBIX KOHCTpyKuui. OHn
nozpaszneinstores B coorsercTBuu ¢ 'OCT 18296-72 Ha ynapHble U CTaTUYECKUE.

OCHOBHBIE U3 HHUX: POOCCTPYHHBIH, THAPOIPOOESCTPYHHBIN U THEBMOTUAPOIPOOE-
CTPYHHBINH, THAPO- M BHOPOTANTOBKA; YJIbTPAa3BYKOBOE JedopMannoHHOE BHOPOYH-
pouHeHHe, oOKaTka M pacKaTka pOJIMKaMH W INapUKaMH{; BHOPOHAKaTHIBAHUE;
aIMa3HOE BBHITJIAXXUBAHKE H JP.

B pesymerare nedopManMOHHOTO YHPOYHEHHS TIOBBIIIAETCS  yCTAJIOCTHAs
MPOYHOCTh ATHX JeTaleld 3a CUeT HakJIena M OCTAaTOYHBIX HANPSHKCHHWH CXKaTuf,
CO3/IaHMsI HAIIPaBJICHHOM TEKCTYPhI METaJlIa B IOBEPXHOCTHOM CJIOE.

Kax ckazano Bble, MmHorue u3 meronos IIITJ[ naroT cHuXKEHHE IIEPOXOBATOCTU
MOBEPXHOCTH, KOTOpas TaKKe BIMSAET Ha SKCIUTyaTallUOHHBIE CBOWCTBAa neTanei
(TIOBBIIIAETCS COMIPOTUBIIEHHE YCTATOCTH M M3HOCY, KOHTAKTHAS XKECTKOCTD).



MeToab! MEXaHHMUYECKOTO YIPOUHEHHUS TAaKXKe MOBBIIIAIOT JOJITOBEUHOCTh AeTaleH,
paboTaUIMX B YCIOBHAX KOHTAKTHO-YCTAJOCTHBIX HarpyeHuil (OEroBble JTOPOKKH
NOAIIMITHUKOB,  3yObs  mecTepeH).  [IOBBIIEHWIO  KOHTaKTHO-YCTaJIOCTHOM
BBIHOCJIMBOCTH CIIOCOOCTBYIOT clieytomue (pakTopbl MOBEPXHOCTHOTO CJIOS JIETajIeH,
obecrieunBaeMble YIPOYHEHHEM: CIVIaKeHHass (hopMa MUKPOHEPOBHOCTEH, OOJIbILast
TBEPJIOCTh, MEIKOAUCTIEPCHAS CTPYKTYpa U COKUMAIOIHME OCTAaTOUHbIE HANIPSKEHUSL.

[Jeranu, paboTaromme B TakWX YCIOBHSAX, H3TOTOBISIFOT W3 BBICOKOIMPOYHBIX
MaTepuagoB W JUIA HOJYyYCHHs OYCHb BBICOKOW TBEPIOCTH IOBEPXHOCTHOTO CIOS
MOABEPraloT XHUMUKO-TEPMHUYECKOMY YHNpPOUYHEHHIO. B gomomHeHme K HeMy
[IeTIECO00PAa3HO0 MPUMEHATh TAaKWe METOAbI MEXaHWIECKOTO YHNPOUYHEHHS, Kak
aJMa3HOE BBHITJIAXXHBAHUE FIIH 00pab0oTKa MUKPOIIaPHKAMH.

[loBBIlIEHHE COMPOTUBIEHUS YCTAJOCTH MPH CHIDKEHHH IIEPOXOBAaTOCTHU
MOBEPXHOCTH JeTayliell OOBSICHAETCS CHIKEHHEM KOHLEHTpAIlMM HaNpsHKeHUH BO
BIIaJIMHAX MHKPOHEPOBHOCTEH moBepXHOCTH. KOHIEHTpaiys HamnpsiKeHuH Tem
Ooublie, YyeM TIyO)Ke M OCTpee BIaIWHBL. MeJKHe PHUCKH, LapanuHbl, HaJpe3bl Ha
MOBEPXHOCTH MOTYT BBI3BAaTh MOSIBIICGHHE MHKPOTPEIINH, KOTOpPbIE pa3BHUBasCH,
OBICTPO MPUBEYT K MOJIOMKE JETalH.

Jons BAMAHMA OCTaTOYHBIX HANpsDKEHWH B 0OOIIeM ympodHsiomeM 3dgexTe
kourebnercs oT 20 mo 90%. Bomee cuinpHOE BIHSHHE OCTATOYHBIX HAIPSDKCHHH Ha
YCTaJIOCTHYIO TPOYHOCTh MPOSIBISIETCSI HAa JETalsiX C TalTeNsIMH, BBITOUYKAMH,
HaIpecCOBKaMHM U JPYTMMHU KOHIIEHTPATOpaMy HAIPSHKEHHUH.

Yupounenne [IIIJ] »>ddexktuBHO It 7Aetaned W3 TUTAHOBBIX  CIDIABOB,
YYBCTBUTEIBHBIX K KOHIIEHTPATOPAaM HaIPSHKEHHUH.

IIpn BBICOKOH TemIepaType SKCIUIyaTaluuu JETajled U3 KapOIPOYHBIX CIUIABOB
JIOJISL BIMSHUS OCTATOYHBIX HANPSDKEHHHM HAa YCTAJOCTHYIO IMPOYHOCTH CYIIECTBEHHO
CHIDKaeTcss © He mpesbimaer 5% B obmem  ympounsitomeMm  3ddekre.
MaxpoHaIpspKeHHs B KapONPOYHBIX CIUIABaX B TEYEHUH MEPBBIX JBYX YacOB PaOOTHI
JieTajel MpaKTH4eCKH TOTHOCThIO CHUMAIOTCSI.

B 3Tux ycnoBHsX peuaronryio pojib UTpaeT MEepoXoBaTOCTh TOBEPXHOCTH (CBBIIIE
70%). IlosToMy MeEXaHMYECKOE YIPOYHEHHE ITOBEPXHOCTHBIM  IUIACTHYECKHM
JnedopMupOBaHUEM PEKOMEHITyeTCs JUIsl JeTaneil U3 CTalnel WM TUTAaHOBBIX CIUIABOB,
paborarommx TMpH TeMIepaTypax HarpeBa He Oomee 350..400°C, T.e. HmKe
TEMIIEpaTyp, BBI3BIBAIOIINX PpEJAKCAlMOHHBIE Mpouecchl B  Je()OpMHPOBaHHOM
MOBEPXHOCTHOM CIIOE.

CBsI3p  XapaKTEPHUCTHK KAa4eCTBa IOBEPXHOCTHOTO CJIOS C AHKCIUTyaTar[HOHHBIMH
CBOWMCTBAMH JA€TaJIeil CBUAETENBCTBYET O TOM, YTO OOBIYHO ONTHUMAIBHBIN (C TOUKH
3peHHs TOBBIMICHUS CONPOTHBICHHUS YCTaJOCTHOMY pa3pyLICHHIO) MTOBEPXHOCTHBIN
CIOoil JOKeH OBITh JOCTaTOYHO TBEPABIM, HMETh CXKHMAIOIINE OCTATOYHBIC
HaNpsHKEHUS, MEJIKOIMCIIEPCHYIO CTPYKTYDY, CTTIAKEHHYIO bopmy
MHUKPOHEpPOBHOCTEH (OONBIION pannyc 3aKpyTICHUS BIAIMH) IIPH MHUHUMAJIBHOW HX
BBICOTE.

OcobeHHO 3P (PEKTUBHO NMPUMEHEHHE METOJO0B MEXaHMYECKOTO YHNPOYHEHHsS IS
JieTajgedl aBHAIMOHHBIX KOHCTPYKIMH, HCHBITHIBAIOIIMX HUKIMYECKHE HArpyKEHUS

4



(JrlomaTky KoMIpeccopa, AMCKH, Bajbl, 3yOuarblie Koyeca ra3oTypOMHHBIX JIBUTaTENeH,
JIONIACTH BUHTOB CaMOJIETOB, CHJIOBBIE JIETAIN KPBIJIbEB M (DIO3ENsKa U T.JI.).

MHorue pgeTany  aBHALMOHHBIX  KOHCTPYKUMH  paboTaloT B YCIOBHSX
MEXaHUYECKOro (a0bpa3uBHOIO, 3PO3MOHHOTO, YCTAJOCTHOTO M KaBUTALMOHHOIO)
U3HAIIUBAHU,  HEKOTOpble — B YCIOBUAX  KOPPO3UOHHO-MEXaHHMUYECKOTO
W3HAIIMBaHUSL.

Bonpmioe BnustHNE HA M3HOCOCTOWKOCTD TIPH N3HAIIMBAHUH BCEX BHIOB OKA3bIBACT
TBEPAOCTh IOBEPXHOCTHOTO CJIOS, MAaKpOCTPYKTypa, cocTaB Meramuma. Ilpwm
MEXaHHYECKOM YIPOYHEHHWH JEeTaleil NMOBEPXHOCTHAsI TBEPAOCTh YBEIMUHMBACTCS MO
40...70%, B pe3ympTaTe dYero MPAKTUYECKH BO BCEX CIydasX MOBBIIIAETCS
U3HOCOCTOMKOCTB.

BonbIIMHCTBO METOJOB MEXaHHUECKOTO YNPOYHEHUS HE TOJBKO CHIDKAeT
IIEPOXOBAaTOCTh, HO W CO3JaeT OJAaronpusATHYIO Ul HM3HOCOCTOMKOCTH (opmy
MHUKpPOHEPOBHOCTEW, KOTOpas Onmke, 4yeM NpH JPYrHX MeTOAaX OKOHYATEeJbHOMN
00paboTku, K (opMe MHKPOHEPOBHOCTEH, OOpPa3yIOIIMXCS TMOCAe MPUPAOOTKH.
bnaronaps 3ToMy HOBBIIIIAETCA H3HOCOCTOMKOCTD U COKpaIlaeTcs Nepuo] NpupaboTKu
JleTajnen.

[Ipupoma Koppo3uMm  METauIOB  OOBACHIETCS HMX  TEPMOJHMHAMHYECKON
HEyCTOWYHMBOCTBIO. Hakiien moBepXHOCTHOTO CII0Sl METaJlla BEIET K POCTY CBOOOIHOM
9HEPTHUH, YNCia 1ePEKTOB KPUCTAIUINIECKON peIeTKH, AN PY3HOHHOH MOIBIKHOCTH
atomoB. IlosTomMy Hakien OOBIYHO HMHTCHCH(HIHUPYET IMPOIECC KOPPO3HH.
HeonHopoaHslif XapakTep MIACTHYECKOro Ae(OpMHpPOBaHMS NMPUBOAUT K Pa3HOCTH
MOTEHIMAJIOB MEXIy HEOAWHAKOBO Ie()OPMHUPOBAHHBIMH KpHCTAJUIAMH, T.6. K
00pa30BaHMIO MHOXECTBA  TaJbBAHWYECKUX Map, SBIAIOUIMXCS  NPUYUHOMN
IEKTPOXUMHUUECKOM  Koppo3uu.  CrnenoBaTesNlbHO,  METOABl  MEXaHMYECKOIo
YIPOYHEHHUS CHUXKAKT KOPPO3HUOHHYIO CTOMKOCTh JETaJICH.

IIpy  cHWKEHHMH  IIEPOXOBATOCTH  YMEHBINAETCSl ~ peajbHas  IUIOIIAdb
KOPPOIHMPYIOUIeH MOBEPXHOCTH. 3AIIUTHBIE OKCHUIHBIC IUICHKH Ha ITOBEPXHOCTH C
IMagKuM penbeoM MeHee CKJIOHHBI K pacTpecKuBaHMIO. lloaToMy CHHKEHHE
IIEPOXOBAaTOCTH BEAET K TIIOBBIICHUIO KOPPO3HMOHHOM croiikoctH. [lociennee
HaOogaeTcs B cIydasx IPUMEHEHNS aJMa3HOTO BBITJIAXKUBAHUS JIeTaJICH.

BnusiHMe XapakTepHCTHK KadecTBa IIOBEPXHOCTEH M TIOBEPXHOCTHBIX CIIOEB
JeTayieil Ha HKCIUTyaTalliOHHbIE CBOiicTBa 000011eHO B Tabumie 1.

W3 reomerpudecKknx XapaKTEPHCTHK IOBEPXHOCTH B paboOdeM depTexe AeTaln
YKa3bIBaeTCs TOJIBKO MapaMeTp mepoxoBaTocT Ra nimm Rz.

B TexHMUeckux TpeOOBaHUAX pabOUMX YepPTEXKeH IeTaneil OTCYTCTBYIOT yKa3aHHUs
B OTHOUICHWM TJIyOWHBI W CTENEHHM HAKJIeNa, BEIWYMHBI M 3HaKa OCTATOYHBIX
HanpspKeHUH. [ TaBHBIM MPENATCTBHEM K HCUEPIBIBAIONINM yKa3aHHAM B pabouem
YepTeke JeTadd TeOMETPHYECKHX XapaKTepPHUCTHK MOBEPXHOCTH M (HU3UKO-
MEXaHMYECKUX XapaKTEPHUCTHK MOBEPXHOCTHOTO CJOS  SBISIETCA  OTCYTCTBHE
MPOU3BOJICTBEHHBIX METOJIOB UX KOHTPOJISI.



Tabnuya 1. Brusnue xapaxmepucmux Kauyecmeda NOBEPXHOCMEU U HOBEPXHOCHHbIX

cnoes oemanell Ha IKcnyamayuoHtble ceoticmea

I'eomeTpruecKye XapaKTePUCTHKH IIOBEPXHOCTH

Du3nKo-MeXaHHUUECKHE
XapaKTEPUCTUKH

TTOKPBITHI

DKCIUTyaTallHOHHBIE IOBEPXHOCTHOT'O CJIOSI
cBoiicTBa OcTtaTouHble
IIlepoxoBaTocTh Bonxucrocts| Hakien Hanpsoxerus
Ra | Rz | Sm | t, r r | Wa|Sw [ H h G h,
H3HococTolKOCTh + + + | ++ | ++ + + | ++ | ++ | ++ | ++
(TpeHne 6e3 cMa3Ku)
T "
3HOCOCTOHKOCTS | o+ |+ | + | ++ | ++
(TpeHue Co CMa3KoM)
Tpenue ++ + ++ | ++ | ++ + ++ | ++ | ++ ++
W36uparenbHbIi + + + + + + + + | ++ 4+
TIEpEeHoC
Conporusnenne + + + ++ + |+ | ++ | ++ | ++
YCTaJIOCTH
K
OHTAKTHast " + + | 4+ | ++ + + | ++ +
KECTKOCTh
Bubpoycroitunocts + R B B B + S B + +
Kopposuontas + |+ | ++ ]|+ + |4+ | | | |
CTOMKOCTh
II
POUHOCTE COGMMHCHIA C | | | 4 | 4 | 44 + |+ |+
HATArOM
H -
JIOTHOCTB (I‘epMe’fI/I‘{ | o+ + |+ ++ | +
HOCTb) COCIIMHEHUIT
IIpounocts cuemie
POYHOCTL CUCILICHHA R [ i (i A I I NS A (R (URTRY

O06TekaeMoCTh Ta3aMH

e I S N S S B S S

1 XKHUIOKOCTIAMHA

++ — XapaxKTepUCTHUKH,
IKCIUTYaTAHOHHOE CBOHCTBRO.

Ra — cpennee apudpmernueckoe OTKIOHEHHE MPOQUIIS;

Rz — BeicoTa HEpOBHOCTEH MPOQUIIS IO IECITH TOUKAM;

SM — cpeHuii mar MECTHBIX BBICTYIOB NPOduIIs;

tp — OTHOCHTENbHAS OTIOPHAS JAJIMHA TPOQUIIS;

I — pamuyc 3aKpyriaeHusl IpoQuIIs;

I' — paamyc 3aKpyTJICHHUS BIAHH;

Wa — cpennee apudMeTHueCKOe OTKIIOHSHUE BOJIH;

SW — cpeHuMii Iiar HEepOBHOCTEH BOJIH;

H — MUKpPOTBEpAOCTh OBEPXHOCTHOTO CJIOS;

h — ryOrHa HaKJIEMaHHOTO CIIOSE;

G — OCTATOYHBIC HAIIPSKECHUS HA TOBEPXHOCTH,

he — riryGuHa 3aeraHust OCTATOYHBIX HATPSKESHUA.

OKa3bIBAOIIUEC OCHOBHOC

BJIMAHHUC Ha JaHHOC

B npou3BOACTBEHHBIX YCIOBUSAX OCTaTOUHBIE HAIIPSIKEHUSI B IOBEPXHOCTHOM CJIO€
JleTalleld, MOABEPracMbIX MEXaHUYECKOMY YIPOYHEHHIO, KOHTPOJIUPYIOTCS KOCBEHHO
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10 BeNUYMHE JeopMauu 00pa3oB-CBUAETEINCH, KOTOPBIE YIIPOUHSIOTCS COBMECTHO
¢ geransamu. [1o3TOMy KOHCTPYKTOp JaeT JHIIb yKa3zaHue o0paboTaTh IMOBEPXHOCTH
JIeTaJIN KaKUM-TH00 KOHKPETHBIM METOJ/IOM, HalpHMep, BUOPOTANTOBKOM, 001yBKOW
MHUKpOLIApUKaMH,  OOKaTkoil  poilMkoM W T.I.  TexHomor,  MoJb3ysCh
SKCHEPUMEHTANbHBIMU JaHHBIMHU, HA3HAUACT PEKUMBI U YCIOBUS COOTBETCTBYIOIIETO
METO/a YNPOYHSIONEH TeXHOIOTHH.

Bri0op MeToma MeXaHWYEeCKOro YHNPOYHEHHs MPEIONpPEACsIeTCsT MPEXIE BCETO
TpeOyeMBbIMH SKCIUTyaTallMOHHBIMU CBOMCTBAMH, (POPMOI U pa3MepaMu JETallH.

PU3UYECKHUE ABJIEHUS, MPOUCXOJAUE B IOBEPXHOCTHOM
CJIOE JETAJIEH ITPU MEXAHNYECKOM YITPOYHEHHUN

CyIIHOCTh METO/IOB MEXAHHUYECKOTO YIPOYHEHHUSI TOBEPXHOCTHBIM IIIIACTHIECKUM
nedopMUpOBaHHEM COCTOMT B TOM, 4YTO MOJ ACHCTBUEM JABIICHHS WHCTPYMEHTa
(ponuka, mrapa, anmasa), TpH yaape IpoOH BBICTYIMAIOIUE MHKPOHEPOBHOCTU
MOBEPXHOCTH JIETalM IUIACTUYECKH JIe(QOPMHUPYIOTCS, T.€. NPOUCXOJUT HX CMSTHE.
Merasn rpeGenKoB MUKPOHEPOBHOCTEH IEPETeKaeT B CMEKHbBIC BIAIUHBI, 2 METAJLI
U3 BIOAAMH BbIJaBIuBaeTca BBepX. OOpasyeTcs HOBas IOBEPXHOCTh  C
MHUKpPOHEPOBHOCTSIMHU, BBICOTa, (pOpMa M LIar KOTOPHIX ONPEAEISIOTCS IapaMeTpaMu
00paboTtku. PesympraTroM 00pabOTKH OOBIYHO SIBIACTCS CHIDKEHHE IIEPOXOBATOCTH
MOBEPXHOCTH.

@uznyeckue  SBICHUS, TPOUCXOAAIINE B  MOBEPXHOCTHOM  CJO€  IIpH
JnedopMannoHHOM YIIPOYHEHUH OOBSICHSICT ANUCIOKALMOHHAS Teopus. B miactudaeckn
neGopMHpPOBaHHOM IOBEPXHOCTHOM CJIO€ BO3pAacTalOT BCE  XapaKTEPHCTHKH
CONPOTUBJICHHST J1€POPMHUPOBAHMIO: TPEAeN YIPYTrOoCTH, TEKY4YeCTH, IPOYHOCTH,
TBEpAOCTh. [IpoHCXOIUT, KaKk MPUHITO TOBOPHUTH, HAKIIEIL

[Iponiecc mexanuueckoro ynpouneHus [IIIJ] compoBoxkmaercss CIOXKHBIMU
CTPYKTYPHBIMH W ()a30BBIMM TpEBpalIeHUsMH. B mepBoHadalbHBIH MOMEHT
MPOUCXOAUT JpOOJIeHUE 3epeH MeTajula Ha OJIOKW (MOJIMTOHM3anusa) u obpasyercs
Mo3aW4yHas CTpyKTypa. Jlamee BcIeICTBHE YCWICHHS pa3BUTHS CABHUIOB II0
IUTOCKOCTSIM CKOJBXEHHUS OOpa3ylOTCs HOBBIE, 3HAUUTEIBHO H3MENbYCHHBIE 3EpHA.
[Ipr >TOM KpUCTAUIMTBHI TEPSIOT CBOIO TIIOOOMAHYI0 (OpMY, CILIIOIIMUBAIOTCS,
BBITSATUBAIOTCS. B HANpaBlIeHUH AedopMHpoBaHus. Pe3ko M3MeHseTCs COOTHOIICHHE
UX  pa3MepoB, oOpasyeTcs  yNoOpsO4YeHHas  OpPHUEHTHPOBAaHHAs  CTPYKTypa
BOJIOKHHCTOTO XapakTepa C aHW30TPOIHBIMH MEXaHHYECKHMH CBOMCTBaMH, Korna
TUIACTUYHOCTD BJOJIb BOJIOKOH BBIIIE, YEM B IIONIEPEYHOM HAIPaBICHUH.

OCHOBHOW TPUYUHON  yIMPOYHEHUS SBISIETCSl JIABUHOMNOJOOHOE pa3BUTHE
JUCTOKANi — e(eKTOB KPUCTAJUIMIECKOH PpEIIeTKH MeTajla, CKAIIMBAFOIINXCS
BOJIM3M JNWHUHM CIBUTOB, W TOCIEAYIOIIee MX 3aCTpEBaHME IEeped Pa3iIuYHOTO BHIA
NPEenSTCTBUSAMH, O0OpasylolMMHUCs B mporecce JIeGopMUpoBaHus —(CKpelleHHe
JIICJIOKAIMH, TPAaCKTOPHH JIBUKEHHS KOTOPBIX I[EPECeKaroTCsl MEeXIy co0oi mon
HEKOTOPBIM YTJIOM; MOJIOCHI 1e()OPMUPOBAHUS U T.JI.) WK CYILECTBOBABIINMHU JI0 HETO
(MeXKpHUCTAJUINYECKUE TPAaHUYHBIE CJIOHM, CKOIUIEHHE aTOMOB IIPUMECEH, 3JIeMEHTHI
BTOPOi ¢a3bl U T.14.). Jpobnenne Ha 0JIOKM 00BEMOB MeTalIa, 3aKIIOUEHHBIX MEXIY
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JIMHUSIMA CKOJIBXKCHUS, IOBOPOT ATUX OJIOKOB, NCKPUBJICHHE TUIOCKOCTEH CKOJIBKEHHS
W HakoIUICHME Ha HHUX TMPOAYKTOB pa3pyLIEHHs KPHCTaJUIMUECKOH pelIeTKu
CIOCOOCTBYIOT ~ YBEJIMYECHUIO HEPOBHOCTEH IO IUIOCKOCTSIM  CKOJIBKEHHS, a
CJIE/IOBATEINILHO, YIIPOUHEHUIO.

VBenuyeHue UCIOKalWi, BakaHCUH M APYrHX Je(eKTOB KPHUCTAJUIMYECKOH
pelIeTKH MeTala MpH IUIACTHYECKOM JIeOPMUPOBAHUU SIBJISIETCS TPHYMHON
HaKJIeTa.

Haknen xapakTepusyeTrcsl BeIMYHUHON W TIyOMHOI pacmpocTpaHeHus. BemmanHa
HaKJIeTIa OMNpEAENAeTCS CTENEHBI0 YNPOYHEHWS MWIN OTHOIICHHEM TBEPAOCTH
MOBEPXHOCTHOTO CIIOSI K TBEPAOCTH CEPALIEBHHBI (BeIpaxaeTca B %). C yBenndeHneM
yeuiist 1eOpMUPOBAHUS MIPH YIPOUHSIOMEH 00paboTke TBEPIOCTh TOBEPXHOCTHOTO
CJIOS JI€Talli BO3pacTaeT JIO0 ONpEeeJICHHOro mpejeia. [IpeBbllieHne OnTUMaibHOTO
ycuiausa NpUBOAUT K CHHIKCHUIO TBEPAOCTHU, B IMOBEPXHOCTHOM CJIOC MOABJISAIOTCSA
TaKWe HaNpsDKEHMs], TIPH KOTOPBIX HAYMHACTCS €ro pa3pylLIeHHe, OTCIauBaHUe YaCTHIL
MeTajuia (LIIeTyIIeHHeE), T.€. IPOUCXOAUT MepPEeHaKIIeTI.

YBenuueHue KOHICHTpaluW TOYCUYHBIX 1 JIMHEMHBIX I[e(i)eKTOB KPUCTAJIIIUYECKOTO
CTpoeHHsT M 00pa3oBaHHE CYOMHUKPOCKOIHMYECKHX, HE OIMACHBIX TPEIIUH TaKKe
YBEIMYMBACT YACNbHBIH 00beM MeTamna. CymMMapHOE MaKCHMaIbHOE YBEJIMYEHHE
ynensHoro oobema st craneit gocruraer 1,1%. Oto obycnosnuBaeT oOpa3oBaHKe B
HaKJICTIAaHHOH 30HE OCTaTOYHBIX HANPSDKEHUH CHKATHA.

OHeprusi, BocIIpuHAMacMasi 1e(pOpPMUPYEMBIM TEJIOM, NPEBPAIACTCS B IHEPTHIO
IUTACTHYECKOH nedopManuyl 1 B MOTCHIUATIBHYIO YJHEPTHIO YIIPYroi 1edopMarnu.

OnHa 9acTh MOTEHIMAIBHONW 3HEPTHU YNPYroil aedopmanuy ocBOOOXKIaeTCs MpH
pasrpy3ke aehOpMHUPYEMOro Tella ¥ MOXXET paccMaTpHBaThCs Kak OCBOOOXKaaemast
MOTCHIMAJIbHAsA DJHEPrus, JApyrasd — OCTaCTCA B TCJIC IIOCIIC CHATUA HAIrpy3Ku H
pacCcMaTpUBACTCA KaK CBA3aHHAs MMOTCHIMAIbHAA SHEPTU.

Ecmu monnyro oHepruro nedopmanuu npusHate 3a  100%, TO sHeprus,
IpeBpalieHHass B paboTy Iuiactuyeckod pedopmarmu, coctasiser 80...85%,
cHuMaromascs (cBoOojHas) MOTeHIMadbHas dHeprus — 3...4%, a cBs3aHHAA
MOTEHIMAIbHAs SHEPTHUsl (FHEPTHS OCTATOUHBIX HanpspkeHuit) — 10...15%.

CBsi3aHHAsl TOTEHIMAIBHAs SHEPrHs NPEACTABISIET COOOW 3HEPrHi0 yIpyroro
CMEIIEHNs aTOMOB M3 MX PaBHOBECHOTO IOJIOXKEHHS B KPHCTAJUTMUYECKOM pemlreTke.
Cuitel, cTpeMsIInecss BO3BPAaTUTh CMEIICHHBIC aTOMBI B HX HMCXOJHOE MOJI0XKEHHE,
SBJISIFOTCSL TIPUYMHON HanpspkeHHH. [ToaToMy OOBIYHO TOBOPST, YTO MEXaHHUYECKas
SHEPTHUs AKKYMYJIUPYETCS B MeTallJIe B OpMeE OCTAaTOYHBIX HAMPSHKCHHH.

Tak xak MPOUECCHI MEXAaHUYCCKOTO YIIPOUYHECHHUA COIPOBOXIAKOTCA BBIACICHUEM
Teia (TTIaBHBIM 0Opa3oM 3a cyeT paboThl IUIACTHYECKOro Ae(OPMHUPOBAHUSA U
TPEHHUs), TO JIOKAIBHBI HarpeB MeTalia MPUBOJUT K HABEIEHHIO B MOBEPXHOCTHOM
CJIOC PACTATHUBAIOIINX OCTATOYHBIX HaprI)KeHPIﬁ.

C)KI/IMaIOH_U/IC OCTAaTOYHBIC HapsHKECHUS CHOCO6CTByIOT MOBBIIICHHUIO
IUKJIMYECKOH MPOYHOCTH METajlla, & PAaCTATMBAIOIINE — CHIXXEHHUIO, OCOOCHHO INpH
HaJIMYMH KOHICHTPATOPOB HAIPSDKEHUH.



CHCILOBaTeJ’ILHO, ornepauuyu MEXaHUYECKOIro YIpO4YHCHUA H€06XOHI/IMO MMpOBOAUTH
Ipyu TakKuX pPCXKUMax U YCIOBHUAX, YTOOBI BO3ACHUCTBHE TEILJIOBOTO (baKTOpa OBLIO
MUHHUMaJIbHBIM (Ol"paHI/I’{I/IBaTL CKOpPOCTH [[eq)OpMI/IpOBaHI/Iﬂ, MPpUMCEHATH CMa304HO-0X-
JJAXKJar0mue )KI/IZ[KOCTI/I).

Bcnencreue HEYCTOWYHMBOIO CTPYKTYpHO-()a30BOTO COCTOSIHUS
Je(opMHPOBaHHOTO CII0sI MeTaJUIa (TIOBBIILICHHS €r0 SHEPTeTHYECKOTO YPOBHSI) B HEM
CaMOIIPOM3BOJIBHO BO3HUKAIOT SBIECHHSA OTIbIXA, T.€. CTPEMIIEHHE K BO3BPAICHHUIO
METaJlla B IICPBOHAYaIbHOE, HEHAKICNMAHHOE COCTOSIHHE. OJTO  OOBSICHSIETCS
TEPMOJMHAMUYECKH HEN30€KHBIM CTPEMIICHHEM IHCIOKAINN K CaMOyHHYTOXXEHUIO,
100 K HaMMEHBIIEMY SHEPTeTHYECKOMY YPOBHIO. TakuMm 00pa3oM, OTHABIX, C TOUKH
3pEHUS TEOPUH IUCIOKAINH, OOBACHACTCS YMECHBIICHHEM YnCia AUcIoKarui. OTapx
(cHsiTHE HakIiena) pU OOBIYHBIX TEMIEpaTypax MPOTeKaeT Ype3BbIUAHO MEIJICHHO U
TOJBKO HarpeB BbBI3bIBACT €ro yckopeHue. OTOBIXY CHOCOOCTBYeT ympyras
nedopmanus HEHaKJIENaHHOTO HIDKeNeKalero ciost Meramia. CrenoBaTesbHO,
Hakyien —  siBieHHe oOparumoe. [lomHoe CcHsATHE Hakiena BO3MOXXHO —MpHU
TeMIIepaType peKpucTauIn3aluy, paBHoit 0,4 TeMnepaTyps! IIaBICHUA MeTanaa. OTo
00CTOSTENLCTBO CIEAYET YYWTHIBATH AN JieTanei, paboTarolMX MM MPOXOSIINX
TEXHOJIOTHUECKHUE OIepaluy IPH IMOBBIIICHHBIX TEMIepaTypax.

YAAPHBIE (INHAMMWYECKHWE) METObI YIIPOUHEHUSA

Yoapnuie (nHAMHYECKTIC) METOJIBI 00paboTku (mpobectpyitHas,
ruapoapoOecTpyiHas, THEBMOTHAPOApoOeCcTpyiiHas, THAPOTANTOBKA, BHOPOTaITOBKa,
yIBTPa3BYKOBOE BHOPOYNIPOYHEHNUE) MIPUMEHSIOTCS Ut TIOBBIIIICHUS
KOHCTPYKIIMOHHOM TPOYHOCTH JAeTalied CIO0XHOW (DOpMBI, Majloil IKECTKOCTH, C
KOHLEHTPATOpaMH HaNpsHKEHUH, paboTAaIOINX MPH HUKINYECKH MEHSIOIIUXCS, B TOM
YHClle W yJapHbIX, Harpy3kax (JIOMaTku KOMIpeccopa ra3oTypOMHHBIX JBUTATENeH,
JIONIACTH BUHTOB CaMOJIETOB, CHJIOBBIE JIETAIN KPbLIbEB M (DIO3ENsKa U T.JI.).

IIpu ynapHBIX MeTO#ax MHCTPYMEHT (pabodne Tena) MHOTOKPAaTHO BO3JEHCTBYIOT
Ha BCI0 00pabaThIiBa€MyI0 IOBEPXHOCTh WM Ha €€ YacTh, PU ITOM CHJIA BO3ACHCTBHS
B K&XIOM LMKIE HM3MEHSETCSl OT HyJs JI0 MakcMMyMma, a odar ae(opMHpOBaHUS
pacnpocTpaHseTcs Ha BCIO IOBEPXHOCTh JETald WIM MOXET I0CIEI0BaTEIbHO
MPOXOANTH BCIO 00pabaThIBaeMyr0 MOBEPXHOCTh. B KauecTBe pabodmMx Tenm MOTyT
OBITH MCIIOIb30BaHBI IAPUKHU WIIH IPOOB.

Ilpu Opobecmpyiinou o00paboTke (Cyxoil JApoObI0) KHHETHUYEeCKas OJHEprus
coo01maercsi ApoOM MOTOKOM CXKaToOro BO3JyXa (Ha IHEBMAaTHYECKHX JApoOeMeTrax)
WM JonactsaMu potopa auamerpom 200...500 MM, Bpamaromerocst co CKOPOCThIO 10
3000 06/mMuH (Ha MexaHHYECKHX JapobOemerax). PexuM ympodHEHHs OnpenenseTcs
CKOPOCTBIO JIpOOH, PacxXoloM ee 3a EOUHHUIY BPEMEHH M IPOAOIKUTEIBHOCTHIO
00paboTku. OnTumansHbIe PEXKUMBI 006paboTKH YCTaHABJIMBAIOTCA
OKCIIEPUMEHTAJIbHO B 3aBUCHMOCTH OT MaTepHaia JeTajd W YCIOBUil ee
skcrutyararun.  Juamerp apo6u  (0,5...2 MM) BIOMsS€T Ha IIEPOXOBATOCTH
00paboTaHHOW MMOBEPXHOCTH, IpHUYEM 00pabOTKa MEJKMMH MHIapUKaMH JlaeT Oosee
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HHM3KYIO IIEpOX0BaTOCTh. [I1yOrHa ynpouHeHHoro cios (He Ooiee 1,5 MM) Bo3pacraer
C YBEIMYECHUEM AHaMeTpa (Macchl) IpoOH U ee CKOPOCTH.

K HenmocratkaM JaHHOTO MeETO/AA OTHOCATCS: HECTaOWIIBHOCTB —IIpolecca
BCJIC/ICTBHE OBICTPOTO M3HAIIMBAHUS APOOM U COIUIA, KoJeOaHus JaBJICHHS BO3OyXa
(Ha mHeBMaTH4ecKuX JapoOemeTax), BHICOKHE JIOKAIbHBIE TEMIIEpaTypbl NpHU yrape
JPOOHMHOK O JieTallb, OBBIIIEHUE IIEPOXOBATOCTH 0OPa0OTaHHO!N MOBEPXHOCTH.

Tuopoopobecmpyiinoe u nneemozudpoopobecmpytinoe YIpOUHECHHE TIPON3BOTUTCS
CTaJbHBIMH MAapUKaMu (Ipobsio) 0,5...2 MM ¢ aMyJIbCcUei Win TpaHcHOPMATOPHBIM
MacJIOM Ha YCTaHOBKaxX, IPHHIMI IeHCTBH KOTOPBIX OCHOBAH Ha 3KeKUuH (puc. 1).

2

Puc. 1. Cxema eudpoopobecmpyinoii 321ceKmopHol yCmaHo8Ku

DKEKTOp COCTOUT U3 KOpIlyca ¢ 3a0OpHBIMH OKHamH, comia u Qopcynku. [Ipu
nozade B GOPCYHKY BO3JyXa W3 CeTH (B MHEBMOTIHIPOJPOOECTPYHHBIX YCTaHOBKaX)
WIN CMa304HO-OXJIAKAAIOIIEH XMIKOCTH TIOJ JaBIE€HHEM OT MECTHOH HacOCHOM
cranmmu | (B TUAPOApOOECTPYHHBIX YyCTaHOBKAax) B KeKTope 4 cozmaercs
pa3pexeHrne W MIAPUKH M3 CETYAaTOro OyHKepa BMECTE C OMYJIbCHEH WM MaciioM
3acachlBalOTCA B COIUIO uyepe3 3a00pHBIE OKHa, a 3areM co ckopocthio 50...80 m/c
HaINpaByIAIOTCS Ha JA€Tallb 3, NMOMEIIEHHYI0 B Kamepy 2. OtpaboraHHas IpoOb c
JKUJIKOCTBIO BO3Bpamaercst B OyHKep, ApoOb M 4acTb )KUAKOCTH OCTAETCS B HEM, a
W3JIMIIHSS  KUIKOCTh, TIPOXOJAs uepe3 CeTKy, ciauBaercs B Oak 5. M3 0Oaka
oTUIBTPOBaHHA OT OCKOJKOB APOOM W JPYTHX METAJUIMYeCKUX BKIIOUCHUI
KHJIKOCTh BHOBB IIOJ]A€TCSI HACOCOM B 3XKEKTOP.

Paboune Tena (mapuku, IpoOMHKN) M3rOTOBISIOTCS 13 cramm 1IX15 TBepaocTsio
62...65 HRC.,.

Jeranp mMeeT BO3MOXHOCTH IepeMemaThes I 00ecledeHUs] PaBHOMEPHOCTH
YIPOUYHEHHUS 10 BCEH MOBEPXHOCTH.
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Jlonarka, 3akpeluleHHasi 3aMKOM B IIEPEXOJHHUKE, COBEpIIACT BpaIATEIbHOE
nBwkenne (20 o6/MMH) u  Bo3BparHO-moctymarensHoe  (20...50 MM/MuH),
pacnonaraschk ot 3xkekTopa Ha pacctosHuu 200...250 MM.

OCHOBHBIE ~ TapaMeTpbl  Ipolecca  THUAPOAPOOECTPYHHOrOo  yINpPOYHEHUS
CIeIyIOUIHe:

pabouasi cpena (MaTepHasl M pasMepbl padounx Tell, COCTaB CMa30YHO-OXJIaX ar0-
IeH KUIKOCTH);

CKOpPOCTh NBIKEHHUS paboueil cpersl (MOKET OBITH BBIpaKE€HA HYepe3 JaBIICHHE
KUJKOCTH WM BO3[yXa, Yepe3 4YacTOTy BpaIleHHWsS IpOOEMETHOTO Kojeca Iph
THIIPOTAITOBKE);

pacxop npodu, KT/MUH;

paccTosiHHE OT cOIIa O YNPOYHAEMOM HOBEPXHOCTH, Yrol U AHAMETP CTPYyH
Apobu;

MPOJIOJDKUTENLHOCTE  Ipoliecca (MOXET OBbITh BBIpaKeHa 4Yepe3 CKOPOCTh
NepeMeIeHus JeTall WK COIUIa).

PexuMbl ynmpouHeHHsI BBIOMpAIOTCS B 3aBUCHMOCTH OT MaTepHaja M pa3Mepa
JIeTaJH.

B pesymnbrare ynpodHeHus aeTaneid oO€cIIEUMBAIOTCS OCTATOYHbBIC HANPSDKECHHS
cxarus 400...500 MIla, royouna Hakmena mo 0,8 MM, crenmenp Hakiena mo 20% u
HOBBIIIEHHE ycTanocTHOW mpouHocTd Ha 20...30%. IllepoxoBaToCTh NOBEPXHOCTH
TIPY YIIPOYHEHUH MOXeT Bo3pactath ¢ Ra=0,8...0,4 mxm 1o 1,6...0,8 MKM, 1 TOATOMY
JUII  €¢ CHIDKCHHS BO3HHMKAeT HEOOXOJMMOCTh JOMNOJHHUTENbHOH 00paboTKH,
HarpuMmep, BHOPOKOHTAKTHOT'O TIOJIMPOBAHHUS.

OTHUMH METOJaMH YNPOYHSIOT Hapy)XKHble U BHYTPEHHHE IOBEPXHOCTH BaJIOB,
JICKHU , nandsl, 3y04yarsie Kojeca, TpyOOIPOBOABI, JOIATKH KOMIIpeccopa U Apyrue
meranu. Hampumep, A7 yOpoOYHEHHMS [UCKOB MPUMEHSIOT BOCHMHUCOILIOBBIE
9KEKTOPHBIC YCTAHOBKHU.

T'uopocarmoeka TPOU3BOIUTCS CTajdbHbIME Inapukamu J0,6...0,8 MM, a TaKke
CTaJBbHBIMH WJIHM CTEKIITHHBIMH MuKpourapukamu 0,1...0,4 MM Ha JapoOeMeTHBIX
yctaHoBkax (puc. 2). Illapukm ¢ MacioM MOAAOTCS HACOCOM WM BO3IYIIHBIM
MoTOKOM B OyHKep 1, a 3aTeM mmoJ AEHCTBHEM CHJIBI TSDKECTH NMAAaloT Ha JIOMacTH
potopa 2 (1poOeMeTHOro Koseca) U 0TOpachIBalOTCsk UMK co ckopocTbio 10...20 m/c
Ha yNPOYHSIEMYIO TOBEPXHOCTh JIETANN 3.

Pexxnmbl 00paOOTKM HOAOHPArOTCS SKCHEPUMEHTAIBHO (IMaMeTp M Marepual
IapUKOB, CKOPOCTh CTPYH, BpeMsi 00paboTkn). Hanpumep, sonaTku KoMnpeccopa U3
tutaHoBoro ciuiaBa BT3-1 o6pabartkiBatoT cTanpHON podsio 0,6...0,8 MM B cMecH
¢ MacioMm B Tedenne 30 MMH, yacToTa BpameHus: poropa 450 06/MHUH, IEPOXOBATOCTH
obOpaborannoii moBepxHocTH Ra=0,40...0,20 MkMm, creneHp Hakiena 20%, riayOuHA
Hakiemna 0,2 MM.

ITo cpaBHEHHUIO ¢ THIPOAPOOECTPYIHON 00pabOTKOM Tpoliecc Ooee YKOHOMUYEH
M0 pacxoay SHEpPTUM W Oojiee CTaOWIIEH BBHIY IOCTOSIHCTBA CKOPOCTH JBW)KCHHS
JIpoOH 1 pa3MepoB ee CTPYH.
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Bcee MCTObI HHI[ COIMPOBOXKAAKOTCSA BbIACJICHUEM TCIUIA TJIaBHBIM o6pa30M
BCJIEJICTBHE ITIJIACTUYECKOI ,He(l)OpMaIII/II/I METaJlyla U TPCHUA.

4 .

Puc. 2. Cxema dpobememnoii ycmanosxu

[lo cpaBHeHmio c 0OmyBKOH Cyxoif ApoObI0O HaJIWYME Maclla OKa3bIBaeT
OXJIAXKAIOIIee JICHCTBHE M CO3JIaeT YCIIOBHS, OJIArONPHUATCTBYIONINE TIIACTHYECKOMY
JeopMHPOBAHHIO TOHKOTO MTOBEPXHOCTHOTO CIIOS JIETalu.

I'maporanToBKOi yIIPOYHSIOT BaJIbL, JIOIATKH KOMIpeccopa ! JIp.

Tuopoeanmoska muxpowiapuxamu 3pGEKTUBHA U IUIACTHYECKOH nedopmannu
MOBEPXHOCTEH MaJlopa3MEpHBIX KOHCTPYKTHBHBIX KOHIIEHTPATOPOB HAIPSHIKEHHH —
OCTPBIX KPOMOK, MAalbIX pPagUyCOB MEPEXOJ0B, HAIPHUMEP, MEIKOMOIyIbHBIX
3y0UaThIX KoJjiec, pe3b0OBBIX MOBEPXHOCTEH, 1Ma30B €IOYHBIX XBOCTOBHUKOB JIOMATOK,
TOPIOBBIX IUIMIEB Ha (IaHIAX BaNOB, a TAKKE MAJOXKECTKUX IeTaled CIIOKHOU
TEOMETPUIECKON (OPMEI.

Ynpounenne mMukpomapukamu aunamerpom 100...400 MKkM JomaTox KoMIpeccopa
C TOHKMMH KPOMKaMH Ilepa W MaJbIMH paJHycaMH Ie€pexoJoB obecrednBaeT
IepOX0BaTOCTh MoBepxHOCTH Ra=0,4...0,1 MKM.

Bubpozanmoska (BubpoynapHoe YIIPOYHEHHE) OCYILECTBIIIETCS Ha
BUOpOMaIIMHaX — WHEPHUOHHBIX AncOalaHCHBIX ycraHoBKax (puc. 3). Pama 3 ¢
KOHTelHepoM 4 B HepaOo4yeM COCTOSHMM OITMpaeTcsi Ha CToiku 1, a B mpomecce
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paboThl — Ha IHEBMAaTHYeCKHe OaiIoHbl 2, ycTaHOBJIEHHbIE Ha ocHoBaHue 10.
Bparienue potopy nepeiaeTcs OT 3JIEKTpoABUTATENsI 6 uepe3 JABE dacTHYHbIE My(ThI
8 u TopcuonHHbI Bamuk 9. Porop 12 cocTouT M3 MOJIOro Bajia U AUCOANTaHCOBBIX
rpy3oB 11. TopmoxeHue poTopa mpu OCTAHOBKAX MPOU3BOJUTCS JIEKTPOMArHUTHBIM
KOJIOZIOYHBIM TOpMO30M 7. B pabouyro xamepy 4 (KOHTeWHEp C IMIMHAPHYECKUM
JTHOM) MOMEIIAI0TCSl YIPOYHseMble AeTalu 5 U pabouue Tena, HanpuMmep, CTajbHbIE
mapukn  J1...1,5 MM, u 3anmMBaeTcs TPOMBIBOYHO-OXJIAXKIAIOUIAS KHUIAKOCTb.
KoHrelinep 3aKkpbIBalOT KPBILIKOM M BKJIIOYAIOT HACOC, MPOKAUYMBAIOIUN KUAKOCTh. B
MTHEBMOOAJUTOHBI TIOAAIOT BO3YX, ITOJ JaBICHHEM KOTOPOTO KOHTEHHEp MOTHIMAETCS
Ha 3aJaHHYIO BBICOTY M BKJIIOYaeTcs NpUBOJ BHOpaTopa. KoHTeiHep ¢ meTtansamu u
pabounMu TemaMH TOJABEPraroT BHOpamuWsM B TPEX HANPABICHUSAX IPU ITOMOIIN
HEYPaBHOBEIIEHHOTO poTopa 12, B KOTOpoM co3maH Oonbioii nucbananc. Benencreue
BUOpaIMii HENPEPHIBHO IIEPEMEIIAIOIINeCS OTHOCHTENBEHO JeTajed  CTalbHBIC
IMIapUKH, YAapsiich O TIOBEPXHOCTh JeTajed, IUIaCTUYECKH Je(OpPMHUPYIOT
MOBEPXHOCTHBIM  CJIOM M  CIJIAXUBAIOT MUKpOHepoBHOCTH. lllepoxoBaTocTh
noBepxHocTu nocie ynpounerus Ra=0,20...0,10 Mxm.

I, 3 Bo3dywHaa cems
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Puc. 3. Cxema ycmanogxu ¢ unepyuoHuvim npusooom 0isi BUOPO2AIMoEKY

| |

T B

PexxuMbl 00pabOTKHM yCTaHABIMBAIOT dKCIIEpUMEHTanbHO. HampumMep, monatku u3
cramu 13X12H2BM® BuGporantyioT B TeUeHHE 3 YacOB NPH YacTOTE BHOpaLuil
24Tn, ammutyne BUOpammid: BepTUKaJIbHBIX —  2.9...3,6 MM, OOKOBBIX —
1,0...1,1 mm, oceBbix — 0,1...0,15 mm. Paboume Tema mocie KaxIoW omeparuu
MIPOMBIBAIOTCS] KEPOCUHOBO-MACIISIHOW CMECHIO.

OTUM METOJIOM MOKHO YIPOYHSTh HApyKHble M BHYTPEHHHE IOBEPXHOCTH
JeTaieit cIoKHO# (hOopMBI.

MN3-32 OrpaHWYEHHBIX JHEPIeTHYECKUX BO3MOXHOCTEH TPOJODKUTEILHOCTH
BUOPOYNPOYHEHUST 3HAYMTENhbHA (0 HECKOJBKUX YacoB). B ominmume OT Ipyrux
METOJIOB MEXaHWYECKOTO YIMPOYHEHHS MPU BUOPOTAITOBKE MPAKTUISCKU HCKITIOYCH
TIepEeHaKIIETL.
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BubOporaiaroBkoil  ynmpouHSIOT JWCKH, JIONATKM , Bajbl, NIIMIBI  BaJOB
KOMIIpeccopa, 3y04aTsle KoJyieca, cernaparopbl IOAMINITHUKOB, AETal [IACCH, BTYIKU
BUHTA, JIONIACTH BO3/YIIHBIX BUHTOB CaMOJICTOB.

Vavmpaszeykoeoe  pedopmanuonHoe — BUOpOympouHeHHe  (yIbTpa3BYKOBas
BUOPOTAJITOBKA) OCYIIECTBIISICTCSI HA YCTAaHOBKaX, B KOTOPBIX MCTOYHUKOM BHOpaumit
ABJSIETCS TEHEepaTrop yJIbTPa3BYKOBHIX Kosiebanuid (wactoTtoit 18...20 x['m) c
MarHUTOCTPUKIIMOHHBIM  IIpeoOpa3oBaTeleM  IEKTPHUCCKHX  KojebaHmil B
MexaHu4deckue. Pexxumbpl 00paboTKM TOAOMPAIOTCS SKCIIEPUMEHTAIBHO (AHaMeTp
IIaPUKOB, YacTOTa M aMIUINTY/a BHOpALWi, pacCTOSIHUE AETalei OT BHOPHUPYIOLINX
CTCHOK KaMepbl, BpeMsi o0paborkm). Hampumep, ynpodHeHHE OKOHYATEIHHO
00pabOTaHHBIX JIONATOK OCYLIECTBISIETCA CTANBHBIMH Mapukamu J1..3 MM ¢
SMyNbCHEH WM BOJOH C AHTUKOPPO3MOHHBIMH J00aBKaMM; HPOJOIDKHTEIHLHOCTH
00paboTkn 3...15 MHH. IIEPOXOBATOCTh IOBEPXHOCTH MOCJIE 0OpabOTKH HECKOIBKO
yBenmuuBaeTcss U cocraBimsier Ra=0,40...0,20 mxm. JlaHHBIH METOJ YHPOUHEHHS
aHaJIOTHUEH BHOPOTaITOBKE, HO Ooyiee MPOU3BOAMTENEH; OH NPUMEHSETCS Mt
YIIPOYHEHUS! BaJIOB, JUCKOB, JIOMATOK.

Beiienepeunciensble METOIbI qpodeynapHOi 00pabOTKH B OTIMYHE OT OOKaTKU
POJIMKOM TIO3BOJIAIOT YIPOYHATH JCTAIM CJIOKHOW KOHPHUrypalud W Majon
JKECTKOCTH.

BE3YJAPHBIE (CTATHYECKHE) METOAbI YITPOUHEHMUSA

besyoapuvie (cmamuueckue) METOABl YIPOUYHEHHS BKIIOYAIOT: OOKAaTHIBAaHHWE H
packaTbIBaHHUE poHKaMH u HIapUKaAMH, anMa3Hoe BBITJIQ)KUBAHNE,
BHOpOHAKaTHIBaHHUE.

IIpn cratnyeckux Meromax OOpaOOTKM HHCTPYMEHT BO3AEHCTBYET HA YYacTOK
00pabaTbiBaeMOil TOBEPXHOCTH C OMPENEICHHONH TIOCTOSIHHOW CHIION, W TIpH
JIBIDKEHUM HMHCTPYMEHTA MNPOUCXOJHUT IUIABHOE MEpeMelleHHe odvara BO3JEHCTBHS,
KOTOPBIH [OCIIE0BATENHEHO IPOXOAUT BCIO TOBEPXHOCTB, MOJUISKAIYI0 00paboTKe.

WHcTpyMeHTaM# MOTYT OBITh POJIMKH, IAPhI, aMa3.

Craruueckre METO/bl YIPOYHEHHs MO CPaBHEHUIO C YAapHBIMH TPeOYIOT B
1,7...2,8 pa3a MeHbIE PHEPTUH B 3aBUCHUMOCTH OT TBEPAOCTH 00pabaThIBAEMOTO
Mmarepuana. OHa W3 MPUYMH 3TOTO 3aKIIOYAETCS B TOM, YTO IPH CTaTHYECKHX
METoJlaX YIPOYHEHHsS MEHbIIE CKOPOCTb HArpy>KeHHs M OOJbIIe BpeMs MPOTEKaHHs
mporecca IUIACTHYECKOro AehOPMHUPOBAHUS, a CIEAOBAaTENbHO, HIDKE HAIpSDKEHHE,
IPY KOTOPOM IPOXOJUT MEPEX0]] OT yIPYroro 1epOpMHUPOBAHUS K IIIACTHIECKOMY.

Obkamvieéanuem pOTMKaMH W IIApUKaMU YIPOUHSET HapyXKHbIE LMINHAPUIECKUC
M KOHMYECKHE IIOBEPXHOCTH, TAJITEIH BAaJOB, PEXE — IUIOCKOCTH U (hacCOHHBIC
MOBEPXHOCTH.

Cxema obkamvieanusi IeTajell THNA TeJl BpallleHHs aHAJOIMYHA CXeMe TOKapHOii
06paboTku (puc. 4). OOKaThIBaHKUE BBHITTOJIHSIIOT CBOOOTHO BPAIAIOIIMMHUCS POJIMKAMHU
(OAHUM WM HECKOJbKHMH), NPUBOAMMBIMH B CONPUKOCHOBEHHE C MPHHYIUTEIHLHO
Bpalaroleiics aeranbio moj naBieHueM. HeoOxoxnmoe naBieHne oOecnednBaeTcs
HATATOM 3a CYeT IIONepedHod (paauanbHOW) Tomayd poiukoB. OOKaTeIBaHHE
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NAIMHAPUYCCKUX HOBCpXHOCTeﬁ OOBIYHO BBINOJHSIOT HA TOKAapHbIX, PCBOJIbLBEPHBIX
CTaHKax, a IIJIOCKUX — Ha CTpOTaJIbHBIX CTaHKax; MPUMCHAIOT TaKXKC
CIICHHUAJIU3UPOBAHHBIC CTAHKU.

SN

a) ) &)

Puc. 4. Cxemvl oOxamvieanus demanu:
@) YUIUHOPUYeCKUM POIUKOM De3 0cesoll nooauu;
0) MopoUdAILHBIM POIUKOM (KPY208020 NPOhuis) ¢ 0cesoll nooayell,
8) YUTUHOPUYECKUM UL KOHUYECKUM POIUKOM C 0Ce8ol nooayell

Yucno poiMKOB BBIOMPAIOT B 3aBUCHMOCTH OT JKECTKOCTH 0OpabaThiBaeMoOin
nerany. OOKaThIBaHWE OJHUM POJIMKOM NPHUMEHSIOT JUIS JKECTKHX Jeranei. Paboune
MOBEPXHOCTH POJIMKOB JIOJDKHBI UMETh HM3KYIO mepoxoBaTocTs Ra=0,05...0,025 Mxm
M BBICOKYIO TBepaocTh 62...65 HRC,, mosToMy pOJIMKM H3rOTaBIMBAIOT W3 CTallU
HIX15, Y10A u np. KOHCTpYKIIMH POJTUKOB MHOTOOOPA3HBI IO TUIIAM U MCIIOJHEHHUIO.
dopma paboueil MOBEPXHOCTH POJMKOB 3aBUCHUT OT (OPMBI OOKaThIBACMOI
noBepxHocTH. [lig  0OKaTKM  IMUIMHAPHYECKHMX  IOBEPXHOCTEH  NPHMEHSIOT
TOpoHJanbHble poduku (paamyc mnpodmias pommka B mpenenax 0,5...0,75 ero
JMaMeTpa) WK POJIHKHU C IWIMHAPHIECKUM TTOSICKOM M ABYMsI 3a00pHBIMH KOHYCaMH.
Jlunnm mepexoja OT LWJIMHIPUYECKOTO TII0SICKa K KOHycaM JOJDKHBI CJIeTKa
CKpyrisaThes. [ oOkaThIBaHMS rajiTenel n KaHaBOK paboYrM MOBEPXHOCTSIM POJIMKA
OPUAAIOT  COOTBETCTBYOIMIl  paamyc.  Taxke  NPUMEHAIOT  POJNMKA  C
KOMOMHHUPOBaHHBIM IpOdUIeM.

IIpn HEMOABMXHBIX PONHMKE W JEeTald B MECTe KOHTaKTa NpPH HPUIOKEHUH
Harpy3KH OCTaeTCs OTIEYaTokK, (hopMa KOTOPOTO 3aBHCUT OT KOH(GUTYPAIIUHN POJTUKA 1
netainn. TeopeTHIecKH 3TO MOXKET OBITh MPSIMOYTOJIBHUK, 3JUIUIIC, OKPYXHOCTH ((pak-
THYECKH MCKa)XCHHBIE YIIPYTOH U IUIaCTHUECKOH nedopmanueil metamia). B mpocreii-
IIeM CiIydae NpSMOYTOJNBHBIH OTIEYAaTOK CO3JAaeT IWIMHAPHYECKUI  POJIHK,
YCTaHOBJICHHBIM MapaijielbHO OCH NWIMHApPWYEcKor aeramn. OrmedaTok (IyHKa)
JIUIMIICHOW (OPMBI  CO31aeTCsl TOPOMAAIBHBIM  POJIMKOM, Kpyrioit Qopmbl —
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NIAPUKOM Ha TUIOCKOW TOBEPXHOCTH, KAIUICBUAHON (HPOPMBI — IMITUHIPHYCCKUM WA
KOHHYCCKHM POJIMKOM, YCTAHOBJICHHBIM IOJ] YTIIOM K 00pabaThiBaeMOil TOBEPXHOCTH
JleTalu.

IIpu oOkaThIBaHMM TEN BpAalICHUSA O3 MPOIONBHOW (OCEBOI) MOJa4yu POJUKA
OTIICYATOK TMPEBPAINACTCS B IUIACTHYCCKU Je(hOPMHUPOBAHHYIO KOJIBLEBYIO KaHABKY,
KONHPYIOIIYI0 Opodib poiluka. Bo BpeMs o0OKaThIBaHUS IMIHHIPUICCKUX
MIOBEPXHOCTEHN ¢ MPOJOJIBHON MoAauel poIMKa OTIIEYaTOK IPEBPAIIAECTCA B BUHTOBYIO
KaHaBKy. [IOCKONBKY mIMpHHA 3TOW KaHABKU B HECKOJIBKO pa3 MPEBBIIIACT BEIHINHY
MoJaYM, TO TPH BTOPOM H TMOCIEAyIoUmeM 000poTax IeTaal POJHK PpaCIIUpPSET
kKaHaBKy. KaHaBkW, Hamarasce ApPYr Ha Jpyra, oOpa3yiOT HOBYIO LMIHHAPHUYECKYIO
MOBEPXHOCTH JIETAJIH, IIEPOXOBATOCTh KOTOPOH B HECKOJBKO pa3 HIDKE MCXOMHOM. 3a
OJIMH TPOXOJ POJIMKA KaxJas TOYKa MOBEPXHOCTH JETalId COMPHUKACAETCS C POJUKOM
HECKOJIBKO pa3:

N=b./S,

rae N — yucio xacaHuili Kakoi-71uM00 TOYKH TMOBEPXHOCTH JAETAIU C POJHKOM
(4ncIio HUKIIOB HArPY>KEHUS);

by — mupuHa KaHABKH, MM;

S — momaya, MM/00.

OntuManbHOe 3HadeHHEe N=4...6, TpH KOTOPOM JOCTHUTAeTCs HauOOIbIIas
MPOM3BOMUTEIHPHOCT W BBICOKOE  KadecTBO  oOpaboTtku.  Mcmonp3oBaHue
MHOTOPOJIMKOBBIX OOKATHHUKOB ITO3BOJISICT YBEIUYUTH MPOJOIBHYIO IOJAYy IIPH
COXpaHCHHUHU ONTHUMAJIHHOTO YMCIIA IIUKIIOB HAarpyxenus N.

[Ipu nperimreHnn ontTuManbHOro N BO3HHKAeT OMacHOCTh MEepeHaKIIena, Mo3TOMY
obOkarpIBaHUE HauboIIee 1Meaecoo0pa3sHo MPOU3BOAUTE 32 OJIMH MPOXOJ] (pabouuii Xom)
poJKMKa IpU ONTUMAJIbHOU Mojaye.

['maBHBIM mapamMeTpoM pexuMa OOKaThIBAHHS SIBJISETCS JAaBICHHE Ha TUIOIIAKE
KOHTaKTa POJINKA U JIETAJIH.

B npocteiimem cinydae npu ynpyrom KOHTaKTe MaKCUMaIbHOE JaBJICHUE B IIEHTPE
IUIONIAJIKM KOHTaKTa IWIMHIPUYECKOTO pOJHMKAa M JeTanu (IByX UWIMHIPOB C
MapauieIbHBIMU OCSIMH) MOXHO paccuuTath 1o Gopmye ['epua:

P E,
=04 | "
q ) b ’
b py,

riae Py — paauanbHas Cujia IIPUKATHUSA POJIMKA K ACTaJIH,

b — H_II/IpI/IHa IUIOUIaAKHU KOHTAKTa pOJTI/IKa n acTaliv,

E.p — IpuBeAEHHBIN MOAYNb YIIPYTOCTH MaTEPHAJIOB POIHKA U IETAJIH;

Prp — MPHUBEICHHBIA PaglyC CONPSIKSHHBIX IMIMHAPOB (POJIMKA P1 U JCTATH p2):

o = PP,
Top+p,

U3 (bOpMyJ'H:I CJICAYCT, YTO YE€M MCHBLIIC HIMPUHA ITUIOMAAKN KOHTAKTa U paJuyChbl
poJIMKa U A€TaIn, TEM Oouiblire JaBJICHUC.
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OOkaTbIBaHHE MXECTKUX BajJoOB juameTpoM Ooiee 100 MM MOKHO BBINOJHSTH
POJINKOM JMaMETPOM, PaBHBIM JUAMETPy AeTanu Wiu MeHee ero. C yMeHbLIEHHEM
JuaMeTpa poiMKa W paaumyca npodwmis yBeauuyMBaeTcs (IPH INPOYMX PAaBHBIX
YCIIOBUSIX) AaBJIEHUE U LIEPOXOBATOCTh 00pa00TaHHON TOBEPXHOCTH JETAIIH.

[Ipn oOKaThIBaHUM IPOUCXOAUT CMSTHE TPEOCHIKOB MHUKPOHEPOBHOCTEH W
ocraroyHas jaedopManys IOBEPXHOCTHOTO CJOSl JIETald, IO3TOMY HE00X0IUMO
npexycMmarpuBath npumyck 0,02...0,08 MM. YMeHbIIeHHE AHaMETPaIbHOTO pa3Mepa
JIETAJIH 3aBUCUT OT BBICOTHI IIEPOXOBATOCTH UCXOTHOH IIOBEPXHOCTH.

C yBenuyeHHEM IaBiieHUS OOKAaTKM BO3pacTaeT TIyOWHA (IO HECKONBKHX MM) M
crerieHs Hakiena (mo 20%) W BeMMYMHA OCTATOYHBIX HANpSDKEHHH cxatusg (1o
500 MIla). Ob6katky mpoBomAT 3a 1...2 mpoxoma, YBENIWYEHHE YHCIa TPOXOIOB, a
TaKKe JaBJCHUS BBIIIE ONTHMAIBHOTO, MOXET IIPUBECTH K IIEpeHaKJeny u
YBEJIMYCHUIO [IEPOXOBAaTOCTH IOBEPXHOCTU. AJIIOMHHHUEBBIE CIUIaBbl  OoJjiee
YYBCTBHUTEJIBHBI K MEPEHAKIICITY, YeM CTalld, MO3TOMY UX 00pabOTKy Iie1eco00pa3Ho
MMPOU3BOAUTDL IMPU MECHBIIEM HaBJICHUU.

CrenymomuM IO 3HAYEHHIO IMapaMeTpoOM pexuMa o0pabOTKH IMocje IaBICHUS
ABJsIeTCS nojaava. Hawimydiee kauecTBO MOBEPXHOCTH JOCTHUTaeTCs NpH 00paboTke
0e3 TpomONMBPHOH TMOJaYd, HO Takas BO3MOXHOCTh pEalM3yeTcs TOJBKO IIPU
YIPOYHCHWH TMOBEPXHOCTEH HEOONBIION INMUPWHBI (KAaHABKU, MOSCKH, TaJTeIIH).
OOBIYHO XK€ TIOBEPXHOCTH YIPOYHSIOT C MPOJOIBHON (OCeBOi) momadueil oOKaTHHKA.
Pexomenmyemas oceBas monava 0,2...2,0 Mmm/06, HO He Oomee 0,5 OT TIMPUHBI OSCKA
poJmKa mpu ABYX npoxoxax. C yBeIHMYeHHEM MOIa4YH YBEINIHBACTCS IIEPOXOBATOCTD
MOBEepXHOCTH. JlocTHTraeMBbIil TapaMeTp IIEPOXOBATOCTH 3aBHCUT OT MUCXOTHOTO (st
IUIACTHYHBIX ~METaJlIoB B MeHbIIedl ctemeHu). [lepenq oOKaThIBaHHEM HIH
pacKaThIBAHUEM IIEPOXOBATOCTh MOBEPXHOCTH JOJDKHA ObITh He Oosiee Ra=0,8 mkwm,
KOTOpas JIOCTUTaeTcsl OOBIYHBIMH MeTojaMu pe3aHusa. CKOpoCTb OOKaTKU
MPaKTUYCCKU HE BJIHMACT Ha MICPOXOBATOCTH MOBEPXHOCTU MU JOJDKHA HAa3HAYATHCA U3
ycioBuid obecrieueHusi paboThl 6e3 BHOpAIMiA U JOCTATOYHOW MPOUM3BOIUTEIHHOCTU
(80...200 m/MuH).

OOKaTka TPOHM3BOIMTCS IMPH OOMIFHONH CMa3Ke POJIMKOB U JIETANM MAIldHHBIM
MAacCIIOM.

OmHOPOMUKOBBIE W  MHOTOPOJIMKOBBIE  OOKATHUKH  MOJPA3JCNAIOTCS  Ha
cemaparopHbIe u OeccernmaparopHble. POk B cemapaTOpHBIX YCTPOWCTBAX CBOOOIHO
KaTATCS [0 ONOPHOW IMOBEPXHOCTH M YACPKUBAIOTCS OT BBINAJCHHUS C IOMOIIBIO
cenmaparopa. B OeccemapaTOpHBIX YCTPOMCTBaX POJUKA HMEIOT BCIIOMOTATENIbHBIC
KOHCTPYKTHUBHBIE 3J€MEHTHl (UIangsl MIH OTBEPCTHA), IMOCPEACTBOM KOTOPBIX OHHU
yaepxuBatoTcs. CenaparopHble OOKATHUKA UMEIOT OTpaHUYEHHBIC TEXHOJIOTHUECKHE
BO3MOXKHOCTH TI0 00pabOTKE TOBEPXHOCTEHW pa3iIWYHBIX AWAMETPOB, OHU Ooiee
CJIOYKHBI, HO 00JIQ/IAI0T BBICOKOM MPOU3BOJUTENILHOCTHIO. [103TOMY X HMCHOJIB3YIOT B
CepHifHOM W MacCOBOM IIPOM3BOJCTBE. beccenaparopHble OOKATHHKU IPOCTHI IO
KOHCTPYKLIMH, OOECIIeYMBAIOT OBICTPOTY M YJIOOCTBO IEpeHaTa K, IIHPOKHE
TEXHOJIOTHYECKHE BO3MOXHOCTH. IloaToMy HX menecooOpa3sHO HCIOIb30BaTh B
€/IMHUYHOM U MEJIKOCEPUITHOM MPOU3BOJICTBE.
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Ilo crocoOy HarpykeHus pabOYMX POJIMKOB OOKAaTHUKH IIOAPA3JEISAIOT Ha
MeXaHH4ecKue (MpyKUHHBIE), THEBMAaTHUECKHE, THIPABINIECKHE.

KoHCTpyKIMM  OTHOPOJIMKOBBIX ~ OOKaTHUKOB Ui  OOpabOTKM  Hapy»XHBIX
WIMHAPUYECKUX W IUIOCKMX TOBEPXHOCTEH CTaHAapTH30BaHbI, OHH MPOCTHI,
YHUBEPCAJIbHBI, 00BIYHO C MEXaHUYECKUM Harpy>XKCHUEM.

YupouHneHne oOKaThIBAHHEM OOECIEYMBACT IIEPOXOBATOCTh IOBEPXHOCTH JI0
Ra=0,05...0,2 MKM 1 IOBBIIIEHHE yCTATIOCTHOM NpoyHOCTH Ha 20...25%.

Taxyke ToBBIIIIAETCI N3HOCOCTOMKOCTD JIETAJIEH.

OOkaTpIBaHNE W pPACKATBHIBAHUE POJHMKAMH IPUMEHSETCA Al ITOBEPXHOCTEH
OTHOCHTEIIFHO TPOCTOW (OpPMBI, NeTajeil JOCTaTOYHON >KECTKOCTH. [l co3maHus
TpeOyeMoro  IaBieHHUs, OOECIeYHBAIONICTO IUIAacTHYecKoe aedopMupoBaHme
MOBEPXHOCTHOTO CJIOSI JIETAJIN, UHCTPYMEHT J0JIKEH BO3IEHCTBOBATh Ha JIETallb CUIION
JOBOJIBHO 3HAYUTEIbHOU BEIMYMHBI BCJICACTBHUC 60J'II:IHOI>1 mjionaJanu ux KOHTaKTa.

OOKaThIBaHUEM POJIMKAMH YIPOUHSIOT TIJIaJKHE M CTyNEHYaThle Baslbl, OONTHI,
na3bl B CJIOYHBIX 3aMKaX JIOIIATOK, HIJTHIIbI, pe31;61;1.

[Tpu oOKaThIBAaHUU POJIMKAMU UMEET MECTO IPOCKAIIb3bIBAHKUE POJIMKOB BAOJIb OCH
JeTanu (TpeHHe CKOJBKEHHUs), YTO BBI3BIBACT OCEBbIE HArpy3KH Ha POJMKH U
MPUBOANT K HEOOXOANMOCTH BECTH OOKATKY C OOJIBIION OCEBOM CHIION.

Obkamvisanue wapukamu, TTOMEIICHHBIME B CIENHAJBFHOE MpHUCIIOcOoOIeHne —
OOKaTHUK, JIMIICHO YKa3aHHOTO HemocTaTka. [IpMMEHSIOT OZHO- M MHOTOIIApOBEIE
JKECTKHE W ynpyrue ooOkaTHuUKH. Ha puc. 5 mokasana cxema oOKaTBIBaHUS ACTAIH 3-X
MapoBbIM OOKaTHMKOM. Illapukn WMEIOT BO3MOXHOCTh CaMOYCTaHABINBATHCS
OTHOCHTEJIFHO 00pabaThiBaeéMON ITOBEPXHOCTH, HE HMEIOT (HUKCHPOBAHHOH OCH
BpAIlleHHs ¥ [TPOCKAJIb3bIBAHUS BJIOJIb OCH JICTaJIH.

[TpumeHeHne MHOTOIIAPOBBIX OOKAaTHUKOB BMECTO OJIHOIIAPOBBIX OOYCIIOBIICHO
cTpemieHHeM  u30exaTb ~ OJHOCTOPOHHEr0  JaBJeHUS ~ WHCTpyMEHTa  Ha
oOpabaTbIBaeMyI0 J€Tallb, TOBBICUTHh MPOU3BOJUTENBHOCTh OOKATHIBAHUS U CTEIEHb
YIPOYHEHMSI 32 CYET BO3MOXKHOCTH YBEJIMYEHHUs MOJayl W OOpabOTKH 3a OJHUH
pabouwnii Xo/1.

Haubonbniee pacnpocTpaHeHHE TONYYMJIM MHOTOIIAPOBBIE OOKAaTHUKH W
packaTHHKM YHPYroro JEHCTBHs, OOECIeUMBAIOIIME IO CPaBHEHHIO C >KECTKUMH
oOkaTHHKaMu OoJiee paBHOMEPHYIO IUIACTHYECKYIO Ae(OpMAIMIO KaK B paJraIbHOM,
TaK ¥ B OCEBOM CEUCHHUSX JETANH, IIPH 00pabOTKEe HEPABHOXKECTKHX AeTalel, OneHnn
JIeTaJIv, HEOTHOPOIHOHN €€ TBEPJIOCTH.

JKecTkme MHOTOIIApPOBBIE PACKaTHUKH  HPUMEHSIOT A o0paboTkm Ooinee
KCECTKHX }IeTaJ’Ieﬁ, Korja moMUMO YJIYUIICHUA XapaKTEPUCTUK MMOBEPXHOCTHOTO CJIOA
HEOOXOJIMMO HECKOJIBKO TOBBICHTH TOYHOCTH pa3MepoB oTBepcThs. KoHCTpyKunu
KECTKHX MHOTOIIAPOBBIX packaTHHKOB auamerpoM 40...300 MM HOpMamm3oBaHbl. B
HEeNAX IOCTIDKEHWS MHHHMAIBHOW IIEPOXOBAaTOCTH 00pabaThiBaeéMOi MOBEPXHOCTH
JUII  KaXJOro pacKaTHMKa Imapsl HEOOXOAMMO MOAOHMpaTh C  Pa3HOCTBIO
JIMaMeTpajbHBIX Pa3MEpOB He Oosiee 2 MKM.
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Puc. 5. Cxema obkamwisanust 0emanu mpexuaposbimM 0OKAMHUKOM

OnrtumanbHas mojada BHIOMpAeTCs B 3aBHCHUMOCTH OT HCXOTHON M TpeOyemoit
IIEPOXOBATOCTH, TUaMeTpa [IApOB M UX YHCJIA B OOKaTHUKE (packaTHuKe). Hampumep,
npu  00pabOTKE OJHOIMIAPOBHIM ~ HWHCTPYMEHTOM, HCXOJHOW  IIEPOXOBaTOCTH
Ra=1,6 Mkm u TpeOyemoit Ra=0,2 mxMm, mmamerpe mapa 10 MM pexkoMmeHOyemas
mogada 0,2 Mmm/00, a mpu mumamerpe mapa 40 mm — 0,35 mm/06. Ilpm mcxomHOU
mepoxoBatocT Ra=0,8 Mmkm u Tpebyemoirt Ra=0,05 mxm, mmamerpe mapa 10 mm
pexomenayercs nmonada 0,1 Mmm/00, a npu aunamerpe mapa 40 mm — 0,2 Mmm/00. [Ipu
00paboTke MHOTONIAPOBHIM MHCTPYMEHTOM I0Jjadya MOXKET OBITh YBEJMUEHA MPSIMO
MPONOPLUHOHATIBHO YUCITY IIapOB.

[TapameTp mIEpOXOBATOCTH TEOPETHYECKH MNPSIMO TPOMOPIMOHAJICH IOJa4ye BO
BTOPOH CTETIEHH U 00paTHO MPOIOPIMOHAJICH paanycy mapa. CKkopocTs 00KaTHIBAHUS
(packaTbIBaHMs) M YHCIIO pabOYMX XOZOB NPAKTUYECKH HE BIUSIOT Ha EPOXOBATOCTh
noBepxHocTH. ONTHMalbHOE NaBJCHWE, NMPH KOTOPOM JOCTUTAeTCsi MUHUMATbHas
IIePOX0BATOCTb, NpH yrpouHeHnn craneit 1400...2200 MIla (Oonpmme 3HaYSHUS IS
cranu Ooisbineil TBepmocTh). ONTHManbHOE AABJIEHHWE, NPH KOTOPOM JOCTHUTaeTCs
MakcUMajbHOEe ynpouHeHue crany, 2000...3000 MI]a.

OO6nacTp panMoOHAIBLHOTO HCIIOJIB30BAHUS IIAPOBBIX YCTPOHCTB — YNPOYHEHHE
MaJIO)KECTKUX M HEPaBHOXKECTKHX JieTalieil, B TOM 4YHCIE JeTajiell C BBICOKOM
MOBEPXHOCTHOM TBEPAOCTBIO, a TaKKe CHEpHUUECKHX MOBEPXHOCTEH, TalTelbHbIX
MePexo/I0B.

IIo cpaBHEHHIO C POJMKOBBIMH YCTPOWCTBAMH YNPOYHEHHE IIapamMu TpedyeT
MEHbUIIEH paguaJbHON CWIbI B CBSI3U C MEHBIUEH IUIOIIANBI0O KOHTAKTa ILAPOB C
o0pabaTbIBaeMOil TOBEPXHOCTBIO; JUIS JOCTIDKEHHS TpeOyeMoil IIepoXOoBaTOCTH
mpolecc BeJeTCd C MEHbIIeH Mojaded, MOITOMY JOCTUraeTcss MeHbIIas
MPOU3BOIUTENBEHOCTb.

Cxema packamuléanus OTBEPCTHUH POJMKAMH WM IMIAPUKAMH aHAJIOTHYHA CXEMe
0OKaThIBaHUS JAeTaJeH.

PackarbiBaHHEM pOJMKAaMM MOXHO 00pa0aTbiBaTh CKBO3HBIE, TIyXHE W
IpephIBUCTEIE OTBepcTusi. Ha3zHaueHme packaThIBaHUS —KalnnOpPOBaHHE OTBEPCTHH,
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cHIDKeHMe IiepoxoBaTocTu 10 Ra=0,2...0,05 MKM U ympodYHEHHE MOBEPXHOCTHOTO
cios Ha rayouny 0,3...0,8 MM (Haknen 20%, OCTaTOYHBIE HANPSDKEHHS COKATHS
200...500 MIIa). B pe3ynbTare packaTblBaHHs OTBEPCTHUIl pecypc MX IMOBBIIIAETCS B
5...10 pas.

KoHCTpyKIMU pOJMKOBBIX PACKATHUKOB Pa3HOOOPa3HbI, NPUMEHSIOT KECTKHE U
YIpYTue 0JHO- 1 MHOTOPOJIMKOBBIE CenapaTopHbIe U OeccernapaTopHble YCTpoiicTBa.

IIpu packaThIBaHWHM OTBEPCTHH [eTajieil, OCOOCHHO TOHKOCTCHHBIX, OOIBIIOE
3HaYCHWE WMEET CII0CO0 3aKpeIUICHHS 3aroTOBKH M pPacKaTHWKA. 3aroTOBKY
pEKOMEHAyeTCsS 3aKpeIUIATh IIyTeM IIO[KUMa €€ C TOPIOB. MHOTOPOIHKOBBIN
pacKaTHUK [IOJDKEH CaMOYCTAaHAaBIMBAaTHCS B OTBEPCTHH, YTO JOCTHUTACTCS
IUTABAIONIMM 3aKPEIUICHHEM C TOMOIIBIO CIIEIMAlbHBIX ICp)KaBOK. Tak Kak IpH
packaTke MNPHMEHSIOT CXEMBl C CAaMOYCTAHABIMBAIOUIMMCA HHCTPYMEHTOM, TO
MOBBILIEHHBIX TPEOOBAaHUH K TOYHOCTH 000PYAIOBAHUS HE MPEIABSIBIISIOT.

KoHcTpykumeil KeCTKMX peryjlupyeMbIX pacKaTHHKOB IpelyCMaTpHUBaeTCs
U3MEHeHHe uX pabodero pasmepa B ONpPEAETICHHBIX TpeAenax, 4YTo JAenaeT
MHCTPYMEHT 0oJiee YHMBEPCAIbHBIM M JKOHOMHUYHBIM. KOHCTPYKIMH pacKaTHHKOB
HOPMaJn30BaHbl. YHCIIO POJIMKOB JOJDKHO OBITh YETHBIM JJIsl YI00CTBa HACTPOMKH Ha
pasmep.

Puc. 6. Cxema pezynupyemoco packamuuxa 05 ynpouHenus omeepcmuii

KecTkuii perymupyeMbiii packaTHUK (pHC. 6) COCTOMT M3 OIPABKH C OMNOPHBIM
KOHycOM | ¥ ommparomuxcs Ha €ro pabouyi0 MOBEPXHOCTh YETHIPEX POIHUKOB 2,
ylepKUBaeMbIX cenaparopoM B kopryce 3. Ilpu mnpoponbHOM mepeMerieHun
OMOPHOTO KOHYCa PpOJMKH PAa3JBUTAIOTCS, PETYIUpys JUaMeTpalbHbBIH pazMmep
packartHuka O, B HeOomnpmmx mpexenax (0,5...0,8 mm). Ponmuku mo ¢dopme ObiBarOT
[WJIMHAPUYECKHE, KOHNYECKHE U TOPOUIANIbHBIE.

Konmnueckue poiuku cocTosT u3 AeopMupyromero (3a00pHOTO0), KAITHOPYFOIIEro
M CIVIQKUBAIOLIETO YYacTKOB. JleopMHUpYIOMNiI y4acTOK BBINOJHIET OCHOBHYIO
paboty neopMHpoBaHus, 0OECIIeUnBaET IEHTPUPOBAHUE U 3aXBaT JETAJIH, O hopme
ObIBaeT KOHWYECKMH M TOPOMIAIBHBIA. JlMHA KannOpyromeil JacTn NpUHHMAaeTcs
paBHOW AMaMeTpy pOJMKA C YIJIOM KOHYCHOCTH HECKOJBKO OOJBIINM, YeM Yroi
KOHYCHOCTH OIIOPHOTO KOHYcCa.

[Ipu ynpoyHEeHUH HUIHHIPUYECKOTO OTBEPCTHUSI MHOTOPOJIMKOBBIM PACKATHHUKOM C
KOHUYECKUMH POJIMKaMU 00pa3yroliue IWINHAPAa W KOHyca (KaJuOpyromed dactu
POJIMKOB), KOHTAKTHPYIOUIME Jpyr C JApyroM, OOBMHO HE IapajuleibHbI, a
MepeceKaroTcsi Moj HeOOJbIIMM YIJIOM, Ha3blBaeMbIM YIJIOM BiaBiuBaHus o. OH
paBeH pa3sHOCTU YIJIOB KOHYCHOCTH KaJHOpYIOIIEH YacTH CamMoro pojiuka o, H
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OTIOPHOTO KOHYCA O. YTOI O, HE JOJDKEH MPEBBIMIATh 2°, TaK KaKk B IPOTUBHOM CIIydae
YBEJIIMYUBACTCS MTPOCKATB3BIBAHIE PONMKOB M UX W3HAIINBAHUE.

3a cyer yriia BAABIMBaHMS OTIEYATOK POJIMKOB Ha Je(OpPMUPYEMON MOBEPXHOCTH
JIeTAJIU MTOJTy4aeTCsl KalIeBUAHOW (OPMBI.

OnTuMaibHBIH AMAMETP W YHCJIO POJMKOB B pacKaTHUKE BBIOMpaeTcs B
3aBUCHMOCTH OT JHaMeTpa pacKaThlBaeMoro orBepcTus. s AuamMeTpoB OTBEPCTHS
6...100 MM nHMaMeTp POJMKOB B HOPMAaJIM30BAaHHBIX PAacKaTHUKAX IPUHUMAETCs B
npenenax 2...12 mm. Uucmo ponnukoB B packatHHKe deTHoe, oT 4 o 10. ITpu mamsix
IUaMeTpax PONHUKOB MOCTHUTAETCS HAuOOJbIee YIPOYHEHHE IMOBEPXHOCTHOTO CIIOS
netanm, TpeOyeTcss MeHbIMK Hatar. OIHAKO YBEIMYWBACTCA IPOCKAIB3EIBAHHE
POJHMKOB, KPYTSIINI MOMEHT H yXYIIIAIOTCS YCIOBHA 00paOOTKH.

OCHOBHBIMH TTapaMeTpaMH PEKUMa PACKATHIBAHUS SIBIITIOTCS: JAaBIICHIE POJUKOB,
omnpenensieMoe BeNMMYUHOMN Hatsra i=dp-do, rme d, — nuamerp packatHuka, MM; 0o —
JUaMeTp OTBEPCTHUS Tepesl PaCKaThIBAHHEM, MM.

s orBepctHit auamerpoM oT 6 10 60 MM TpH pacKaThIBAHUU JKECTKUMU
CernapaTopHbIMH pacKaTHHUKaMH BEJIMUMHA HATAra IMPUHUMAeTcs B IIpelenax
0,05...0,20 MM (B 3aBHCHMMOCTH OT HCXOJHOH U TpeOyeMol LIEPOXOBATOCTH).
Heobxomumo mpenycMaTpuBaTh MPUIYCK Ha guaMeTp Benmmdwno# 0,02...0,06 MM B
3aBUCHMOCTH OT COCTOSIHMSI pacKaTbiBaeMoW moBepxHocTH. OOpaboTka BemeTcs ¢
MPUMEHEHHUEM Maca.

Jus packaThIBaHUS OTBEPCTHH Takke MPUMEHSIIOT OJHO- W MHOTOIIAPOBHIC
JKECTKHE U YIOpPYTrUe pPAcKaTHUKH, KOTOPBIC BBINIOIHAIOT HEPETYIUPYEMBIMH U
perymupyeMbIMH Ha pa3Mmep oOpadaTbiBaeMoro oTBepcTHs. JKeCTKHE pacKaTHHUKH
TIOJTYYHITH MEHbBIIIee PaCIPOCTPaHEHHE, X MPHUMEHSIOT JIUIIb U 00paOOTKH JKECTKIX
JeTajgei, Korga MOMHMO YIy4IIEHHS XapaKTepPHUCTHK IIOBEPXHOCTHOTO  CJOS
HEOOXO/JIMMO HECKOJIBKO IOBBICUTh TOYHOCTH pa3MepoB M (OPMBI OTBEpPCTHSI.
PerynupyioT auamerpanbHblii pa3Mep packaTHUKOB IyTeM IEpeMELIeHHs IIapoB IO
KOHYCY WJIU C TIOMOIIIBIO PbIYaroB, YIIOPOB U JPYTHUX MEXaHU3MOB.

OOKaThIBAIOT M PACKATHIBAIOT JIETATH M3 aJIOMUHHMEBBIX W TUTAHOBBIX CILIABOB,
cTaiu TBepaocThio 10 45...50 HRC,.

Kpome packaTeIBaHHsI OTBEPCTUS MOXKHO YIPOUYHSITH KAAUOPOBAHUEM C TIOMOIIBIO
IIapuKa WIA ONPaBKH — JOPHA, IIPOTAIKHBAEMBIX C HATSATOM B OTBEPCTHE JETaId Ha
mpeccax WX TOPU30HTAIEHO-TIPOTSDKHBIX CTaHKAX.

Anmasnoe 8bI2NIAJICUBAHUE — OTJEIIOYHO-YITPOYHSIOIIAs o0paboTka,
obecrieynBaromias LIEPOXOBATOCTh IIOBEPXHOCTH Ra=0,20...0,05 mxm u
JeopmManmoHHOE — YNMpOYHEHHWE MOBEpXHOCTHOTO  cios. CxemMa — alMas3HOTro
BBITTIQ)KMBAHMS aHAJIOTUYHA CXeMe TOKapHOH o0paboTku. JlepkaBKy C IKECTKO
3aKpeIUICHHBIM ~ WIIM  TOJNPYXUHEHHBIM  alMa3HbIM  HAKOHEYHHKOM  OOBIYHO
YCTaHABJIMBAIOT B pe3le/iepiKaTesie TOKAPHOTO CTaHKa BMecTo pesna (puc. 7). Cuma
NPYOKATHSL JEPIKaBKU € aiMa3oM | K JeTal 3a1aeTcsl TApUPOBAHHON NPYKHHOU 2 TI0
WHIUKATOPY 3.
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Puc. 7. Cxema ynpyeoui 0eparcagku 015 armMasHO20 GbleIANCUBAHUS HAPYIHCHBIX
nogepxuocmeii

Yopyroe — BBRIMI@KHBaHUE  TOpOIIE W yaAoOHee il NPUMCHCHHS B
MMPONU3BOJACTBCHHBIX YCIIOBUAX.

IIpenmymiecTBO yCTPOUCTB € YNPYTUM 3JIEMEHTOM HAarpy>K€HUs — IOCTOSHCTBO
3aﬂaHHOI7[ CHJIbI BBITJIA)KMBAHHUA HCE3aBUCHMO OT HOFpeH.IHOCTeﬁ YCTaHOBKHN H
TOYHOCTH reoMeTpruieckoi opMbl 0OpadaTsiBaeMoii oBepxHoCTH. [Ipucnocobnenus
C MEXaHHYECKOH CHCTEeMOW HarpykeHHs C TIOMOLIbIO TPY)KHHBI MOIYYHIIN
HanOoJbIIIee pacIpoCcTpaHEHHUE.

TexHoNMOrMYECKasi OCHACTKA MO3BOJIAETCS BBITJIAXHBATh HAPY)KHBIC U BHYTPEHHHE
IWJIMHAPUYECKHE, CQepHYecKrue, IUIOCKHE IOBEPXHOCTH, a Takke TIyOokne
OTBEPCTHSI.

JBmwxkeHust nerann ¥ anMasa TakHe Ke, Kak MNpH oO0TauMBaHWM. AJjMas,
BBINOJIHEHHBIH B BUAE Mosrycdeps! paguycoM 1...5 MM WM HWIMHApA, HE BpaIlaeTcs,
a CKOJB3UT C BEeChbMa MasbiM KO()(GHUIMEHTOM TPEHHS MO MOBEPXHOCTH JETaJH.
Anmas 3aKPCIUIAIOT B ACPKABKE MEXAaHUYCCKH, MIPHUIIOEM WJIM KIJIIEEM U MOJUPYIOT OO
Ra=0,05 MkmM.

Cuna nprkaTus anMasa K JIeTald CpaBHUTENbHO Maia u coctasisietr 50...300 H, B
TO BpeMs Kak IpU OOKAaThIBAHMM POJHKOM OHa cocraBiuster 2...20 kH u Oosnee.
BrirnaxxuBanme Benercs co ckopoctbio 50...200 m/mMuH, ¢ mpumeHernem COX,
HarpyuMep, CMa3bIBAHUEM BEPETEHHBIM MAacjoM; YHCJIO MPOXOJOB HE JIOJDKHO OBITh
6osiee 1Byx. CKOpOCTh BBITTIQ)KMBAHUSI OTPAaHUYHMBAETCSI KOHTAKTHOW TEMIIEpaTypou u
MOBBIIIEHHBIM U3HOCOM ajiMasa.

OnTuMaibHble PEKUMBI aIMa3HOTO BBITJIAKHMBAHUS HEKOTOPBIX METaJUIMYECKHX
MOKPHITHI (XpOMHPOBAHHBIX, HUKEIHUPOBAHHBIX, HUKENb-(HOCHOPHBIX, CepeOPSHBIX)
cnemyromme: panuaneHas cmwia Py=100...200 H, mogaga 0,05...0,08 Mmm/06, paxmyc
chepudeckoro anmasa 2...5 MM.

PeKOMeHZ[yeMBIe PEXUMBI  AJIMAa3HOI'0  BBITJIAXKMBAHUA  3aKaJICHHBIX craneu
tBeppocteio  50...62 HCR,:  pagmaneHas cuia  Py=120...250 H;  nonaua
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0,02...0,04 MM/00; ckopocth o00paboTku 50...100 m/mMmuH; COX — MacJjo
naayctpuagbaoe U-20A.

Jeranmn ©3 aIIOMHHMEBBIX CIUIABOB  PEKOMEHIYETCS  BBITJIAXHBATH  IPU
CIIeIIONINX pexnuMmax: paauanbHast cuia Py=80...120 H; nomaua 0,06...0,10 Mm/00;
ckopoctb 50...200 m/mMun; COX — KkepocuH.

Pagnyc cdepuueckoro anmasza BBIOMpaeTCs B 3aBHCUMOCTH OT TBEpPAOCTH
Marepuana AeTaid. J{Js BBIMIaXWBaHUS TBEPABIX MaTepUaoB (3aKaJCHHBIX CTaJei)
pEeKOMEHAyeTCsS MPUMEHSATh anMasbel ¢ paxmycoMm chepst 1...1,5 MM, a amsd MATKHX
MaTepHajoB (IIBETHBIX CIUTABOB) — 3...5 MM.

AnMa3HOE BEITTaKHBaHHE IO3BOJISIET 00pabaThIBaTh TOHKOCTEHHBIC ACTANH U
JIeTadl CIOXHOW (opMbel, He TpeOYIOT CIeOHaNFHOTO O00OpYIHOBaHUSA U
MIPUCTIOCOOICHUIA.

AJMa3HBIM BBITJTAXKUBAHHEM MOYKHO YBEIHYHUTh HM3HOCOCTOWKOCTH JeTalleit
(T7aBHBIM 00pa30M B MEPHO MPUPAOOTKH). DTO OOBICHACTCS 3aKPYIJICHUEM BEPIIUH
MHUKPOHEPOBHOCTE W CHH)KEHHEM IIEpPOXOBAaTOCTH, OOJbLIEH OTHOCHTEIHHOMN
IUIOIA/IbI0 OIIOPHOM MOBEPXHOCTH BBHITJIAKEHHBIX AeTanei. Kpome Toro, NoBBIIIEHUIO
M3HOCOCTOMKOCTH CIIOCOOCTBYET JAe(OpMAIlMOHHOE YNpPOYHEHHE (10 ONTHMAaJbHOMN
creneHu). st KaxabIX KOHKPETHBIX YCIOBHM JKCIUTyaTalliM JAeTajeil CyIIeCTBYeT
ONTHMaJIbHAs LIEPOXOBATOCTh IOBEPXHOCTH, oOecrednBamonias MaKCHMaIbHYIO
HN3HOCOCTOMKOCT.

[ToBrIMIeHNEe KOPPOINOHHOW CTOMKOCTH JIETaJIeH ITOCIIe aIMa3HOTO BBITJIA)KUBAHUS
00BsICHACTCS TpeoOIafaroInuM JeHCTBHEM TakuX (PaKTOpoB, KakK CIrIIaXHMBaHUE
TpeOCIIKOB M yCTpaHCHWE Ha IOBEPXHOCTH PHUCOK, IApAliH, MHUKPOTPEUIWH, TIe
KOHIICHTPUPYIOTCSI W OTKyJa HAYMHAIOT pa3pylICHHE BEIIECTBa, BBI3BIBAIOIINE
kopposuto. C  npyrod  CTOpPOHBI, IuIacTUYecKas JedopManys  TOBBIIIAET
TEPMOJAMHAMHUYECKYI0 HEYCTOHYHMBOCTH METAJUIOB M CHOCOOCTByeT Kopposmu. C
LENbI0  TIOBBIICHHS  KOPPO3MOHHOW  CTOMKOCTHM  PEKOMEHAYeTCs  alMa3Hoe
BBITJIQ)KMBAHUE TPOBOAWTH C HECKOJIBKO MEHBIIUMHU YCUIHSAMH, YTOOBI 3(deKT
CrI@XUBaHMUS ObUT CHJIBHEE, YeM OTPHUIATeNbHOE, CHIXKAoIlee KOPPO3HOHHYIO
CTOUKOCTbD, BIIMSTHHE HAKJIETIA.

IlyreM BBITT@&XUBaHUS MOXET OBITh CHW)KEHAa BBICOTA MHKPOHEPOBHOCTEH
noBepxHOCTH B 4...5 pa3. IllepoXoBaTOCTh BHITIAXKCHHOH MOBEPXHOCTH 3aBHCHT OT
ucxonunou. I[lpm wucxomHo#t mepoxoBaroctd Ra=0,1...0,4 MkM MoOXeT OBITH
JIOCTUTHYTA MIEPOXOBAaTOCTh BHIMIAXEHHOW moBepxHOcTH Ra=0,025...0,1 MKM.
HcxonHast 1m1epoxoBaTOCTh IMMOBEPXHOCTH W3 ATIOMHHHEBBIX CIUIABOB JIOIYCKaeTCs
BBIIIIE, YeM JIJIs 3aKAJCHHBIX cTaied. Uem IUacTHYHee Marepuall, TeM B MEHBIICH
Mepe JOCTUTAaeMBIH IapaMeTp IIEepPOXOBAaTOCTH 3aBHCHT OT HCXOAHOTO. Bricora
MHUKPOHEPOBHOCTEH CHIIKAeTCS NPU YMEHBIIEHUH I10JIa4M, YBEIHMUYCHHH paauyca
anMasa ¥ YCWJIUS BBITJIA)KUBAHHUS.

B pesynprare anmMa3zHOTO BEITTIAKUBAHHS pa3Mep JeTaled MOXKeT M3MEHATHCSA Ha
3...5 MKM, 9TO HEOOXOIMMO YUYHTHIBATH IPH 00pabOTKE IMOBEPXHOCTEH C pasMepaMu
5...6 KxBaUTETa TOYHOCTH.
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[Ipu yBenu4YeHUH 10 ONTHMAJILHOTO 3HAYCHUS YCHIIUS BBITJIAXKMBAHHs BO3PACTaeT
ryOMHa M CTeneHb Hakiena. [IpeBbIlIEHHE ONTHMAIBHOTO 3HAYEHUsS CHIIBI
BBITJIOKUBAHUSI MOXET TIPUBECTH K YBEJIMYEHHIO BBICOTHI LIEPOXOBATOCTH,
pa3pyIICHHIO MOBEPXHOCTHOTO CJIOS M MOSBICHHUIO TPEIIMH. [Ipu BBITTIa)KUBaHUM C
ONTHMAIBHBIMH PEXUMaMHU oOecrieunBaeTcst cTeneHp ynpouHeHus 25...40% npu
riryouHe ympouHeHHoro cios 1o 0,4 MM M CO3JAlOTCSl CKMMAIOIIME OCTaTOYHbIE
HaINpsKeHNUSL.

VYiry4nieHre 3KCINTyaTallMOHHBIX XapaKTEPHCTHK MOCTIE aIMa3HOTO BhITJIA)KUBaHUS
BBIDAXKAETCA B CIEOYIOIIEM: IIPEAET BBIHOCIMBOCTH JAETaleld IOBBIIIACTCS HA
40...100%; KOHTaKTHasl yCTaJIOCTHAs MIPOYHOCTH AETaleH C METAJUIOMOKPBHITHAMH —
Ha 30...60%.

AJNMa3HOMY BBITJIQ)KUBAHUIO TIOJBEPIalOTCS IIOBEPXHOCTH TeJI BpALICHUS U
IUIOCKHE TIOBEPXHOCTH AeTallel U3 pa3IMYHBIX KOHCTPYKI[MOHHBIX MaTEePHUaNOB (BaJbl
KOMIIpeccopa U TYpOHMHBI, TOPLBI TaeK, MePEeXOJHUKY, BTYJIKU U Jp.), & TAKKe ACTallH
C METAUIMYECKUMH MOKPBITHAME (XPOMHPOBAHHBIC, HHUKCIHPOBAHHBIE H [IP.).
AnMa3HBIM BBITJIAXKHBAHHEM MOKHO IMOATOTaBJIUBATL MOBEPXHOCTHU IMOA MOKPBITHUEC,
HarpuMmep, XpPOMHPOBaHHE, YTO OOECIeuMBAaeT BHICOKOE KauecTBO M IPOYHOCTh
XPOMOBOTO MOKPBITHSI.

Brlcokast TBepAOCTh ajMasa IIO3BOJSET BBIMNIAXHWBATh CTAIM, 3aKaJCHHBIE 1O
tBepnoctu 60...65 HRC,.

AnMa3HOe BBIIVIAXHBAaHHE HE MOXKET IIPUMEHATBCA B Clydae, €CIH
npeamecTBytomas odpadorka He obecrmeunBaeT TpeOyeMOW TOYHOCTH, TaK Kak
IapaMeTpsl TOYHOCTH II0CTIEC BBITTIAKMBAHUS OCTAIOTCS MMPAKTHYECKH 0€3 M3MECHCHHS.
BcenencTBue xpynkocTy anMasa 3aTpyJHeHa 00paboTKa MPpephIBUCTHIX MOBEPXHOCTEH.
He MOABEPTar0OTCA  aJIMa3HOMY  BBITJIAKUBAHWIO THUTAHOBBIC CIUIaBbl W pAq
TYrOIUIaBKMUX METAJJIOB, KOTOPbI€ BCJIEACTBHE aJre3MH HAJMIAIOT Ha ajMas.
AnmasHoe BbITJIa)KUBaHUE I10 CpaBHCHHUIO C 0OKaTBIBAHUEM mapuKaMu Uik poJIMKaMu
obecrieunBaeT MEHbIIYIO IIPOU3BOUTENLHOCTb.

Bubponaxamweieanue uiu ubposvieniadicusanue OCYIIECTBISETCS YIPOUHSIONM
3JIEMEHTOM — IIapUKOM WM CHEPHUECKUM alMa3oM, KOTOPBIH yCTaHaBIMBAETCS B
pesueaepkaresib TOKapHOTO CTaHKa, U CIIEIHaIbHBIM YCTPOHCTBOM (BHOpaTopoM) emy
c000IIaeTcsi MOMUMO OOBIYHOTO JABMXKEHHS C IPOJIOJIBHON IMO/aueil JONOIHUTEIbHOE
KoJie0aTeNbHOE IBIKCHNE ¢ MaJloi aMILIUTY 0.

Ha puc. 8 mokazana cxema BHOpPOHAKaTHIBAHWS aJMa3HBIM HAKOHEYHHKOM C
paguycoMm cdepnl 1,5...4 MM, yCTaHOBJIEHHBIM ¢ 3KcueHTpucuteroM €=0,01...2 MM,
KOTOpBIN Bpaiaercsi co ckopocteio Oosee 1000 00/MuH; nerans Bpaiiaercst co
ckopocteio 50...400 06/mMuH, mpomosbHas mogada anmasza 0,05...1 mm/00, ycuime
HakateiBanus 100...400 H.
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Puc. 8. Cxema eubponaxamuieanus

W3MeHssl CKOPOCTb HAaKaTKH, NPOAOJIBHYK M0Jady, aMIUIUTYyly M 4YacToTy
KoJe0aHui, MOXKHO Ha TOBEPXHOCTH JIETald TOJYYHTh, T.€. BBIIABHUTH
crmabo3aMeTHBIE, TIPUIIETaoIIne APYT K APYTY CHHYCOUNANbHbIE KaHABKH, CO3/IAIOIIHe
TpebyeMmblii  pucyHOK. Ha puc.9 TmOKasaHbl Pa3sHOBHIHOCTH  PETYIISPHOTO
MHUKpopenbeda  MOBEPXHOCTH  JETaqd  T0cie  BHOPOHAKATHLIBAHHUA  WIH
BUOPOBBITTIAXKMBAHHUS.

PacnipocTpaHeHre MONYYHIId PUCYHKH C HEMEPECEKAIOIUMHUCS KaHABKAMH, C
HETIOJTHOCTHIO MEPECEKAIOIUMUCS H C TIEPECCKAIOIIAMUCS.

L]_IapI/IKOM MOXHO BbIIABJIMBATH KaHaBKH Ha IMOBEPXHOCTHU MaTepuaioB
tBepaocthio 10 40 HRC,, ammazom — 10 62 HRC,.

KanaBku urparot poJib KApMaHOB, B KOTOPBIX CKAILIMBAETCSl CMAa304YHBIN MaTepHall
1 MCJIKHMEC 4YaCTHIIbI, O6pa3()BaBIHI/IeCH B IPOIECCEC U3HAIIUBAHWS. BI/IGPOHaKaTBIBaHI/Ie
WM BUOPOBBITTIAXKMBAHKE MMOBBINIAET U3HOCOCTOMKOCTD JleTanell, CTOMKOCTh MPOTUB
(peTTUHr-KOPPO3UH U OJHOBPEMEHHO YIIPOYHSET MTOBEPXHOCTb.
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Puc. 9. Pecynapnwiii mukpopenveg nosepxrocmu demaineti
nocne 6ubpOHAKAMbIBAHUS UNU BUOPOBBI2NIAINCUBAHUS]
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HMeroTcss  MOJOXKUTEIbHBIE Pe3yJbTaThl CHWKEHHS (PETTUHT-KOPPO3UH Ha
KHHEMAaTU4eCKH  HENOABIDKHOM  COINPSDKEHHMM —  KOJIBIIEBOM  HOJISITHUKE
(compsbkeHHEe THIIA HEIEHTpaJbHO HArpyKEeHHBIX MAMCKOB). JleTamm compsiKeHUs
M3roTOBJSItOTCS m3  cranu  12X2H4A, ongHa U3 KOHTAKTHPYIONIMX —JeTajei
LeMEeHTyeTcsl M 3akainuBaeTcs 1o TBeppoctd 60...62 HRC,, npyras Ttoiabko
3akanuBaercsi 10 TBeppoctu 40...42 HRC,. IloBepxHocTH netaned nutndoBaHHbBIE,
mepoxoBaTocTs Ra=0,1 MkM. VYcoBHS SKCIUTyaTallMM COMPSDKEHHS  CJICTYIOLINE:
aMIUIUTYyAa OTHocuTenabHOro cmemenuss 50...150 mxMm, dactora cmewmeHuil 8 I'n,
KOHTaKkTHoe faBieHue okosio 60 MIla, cmMa3koil siBisieTcs TUIOUIHOE MaciIo.

PerynsapHsiii Mukpopenbed, HAHECCHHBIH Ha ITOBEPXHOCTh IIEMEHTOBAaHHOU
3aKaJICHHOW NIETaJH, C IIIaroM MHKpPOHEpOBHOCTEH 0koJo 100 MkM, riryOmHO 40 MKM,
QIMa3HbIM ~HHAEHTOPOM ¢ paamycoM cdepsl 0,1 MM  TIO3BOJISET CHU3UTH
MHTEHCHUBHOCTb (DPETTUHT-KOPPO3UH.

PexuMbl anmmMa3HOTO BUOPOBBITTIAXKUBaHUS: ycuine BoirnaxkuBanug 150 H, nmogaua
ungenropa 0,13 MM/00, ckopocth BpamieHus aetanu 20 00/MUH, SKCIEHTPUCHUTET
BUOpaumii mHaeHTopa 1,2 MM, ux uacrorta 24 ', B KadecTBe CMa3Ku — Macio
nHaycrpuanpHoe. Illar MUKpOHEPOBHOCTEN BBIIIAKEHHOW IOBEPXHOCTU COIOCTaBUM
C aMIUIMTYJIOW OTHOCHUTENFHOI'O CMELICHHS KOHTAaKTHUPYIOIIMX JAeTalned NpH HX
9KCIUTyaTaIHH.

[locne Takoil 00pabOTKM Ha KOHTAKTHPYIOIIMX MOBEPXHOCTSX OTCYTCTBYIOT
KaBepHbl W HaJWMAHWE MeTalla, WCKJIIOYaeTCs H3HOC CXBaTbIBaHWMEM, a
paboTOCIIOCOOHOCTD CONPSDKEHUSI OrPaHUYMBAETCS TOJBKO HPENENBHBIM H3HOCOM
MHKpopenbeda. Bennmunna n3Hoca Mukpopenbeda npsiMo IPONOpLUHOHATbHA BPEMEHH
M3HALIMBAHMS, YTO MTO3BOJISIET IPOTHO3UPOBATH PECYPC PAOOTHI COTIPSIKEHHSL.

Omnepanuy MEXaHWYECKOTO YIPOYHEHHs OOBIYHO SIBIISIIOTCS OKOHYATEIbHBIMH B
TEXHOJIOTHYECKOM IIPOIIECCe U3TOTOBICHUS IEeTaNCH.

Konmpons  kawecmeéa  TIOBEPXHOCTHOTO  CIIOSI  JIeTajlied, MOJBEpraeMbIX
MEXaHHYECKOMY YyNPOYHEHHWIO, OCYIIECTBISETCS 10 BeMWYHHE JedOopManuu
00pa3oB-CBUICTENEH, KOTOphIE YIPOYHAIOT COBMECTHO ¢ jetansmu. OOpasiisi-
CBHJIETENIN W3TOTABJIMBAIOTCS B BHJE IUIACTHH WM KOJNEH. Y IUIOCKHX OOpa3loB
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M3MepseTCsl BEJIMYMHA NPOruda; y KOJBLEBBIX, Pa3pe3aeMbIX I10CIE YHNPOYHEHHS,
u3Mepsercs yBenuueHue nuamerpa. [IpoBoanTCs BU3yanbHbIM KOHTPOJIb CIUIOIIHOCTH
YIOPOUYHEHUsI TOBEPXHOCTU. Takxke KOHTPOJIUPYETCS IIepOXOBATOCTh INOBEPXHOCTU
MyTeM U3MEpeHHs WIM CpaBHEHHS ¢ JSTaloHHOH. KauecTBo ympouHeHus
obecrieunBaeTcs COOJIOICHUEM 3aJaHHBIX PEKUMOB, YCIOBUI U BpeMEeHH 00paboTKH.

3AKJIFOYEHHUE

TexHOMOTHYECKHE  METOABl  NOBEPXHOCTHOTO  YNPOYEHHWS  JAeTaiell  He
OTPAaHWYMBAIOTCA BBINIE pPAacCMOTPEHHBIMH. K  yNPOYHEHHIO IOBEPXHOCTHBIM
TUTACTHYECKUM Je(OPMHUPOBAHHEM OTHOCAT TaKKe TUAPOaOpasuBHYIO 00paboTKy,
BUOpomnonuposanue u ap.[9].

Kpome Toro, croma MoxHO OTHecTH (HOpMOOOpa3yIOMNe TEXHOJIOTHUECKHE
MCTOAbI, TaAKHWC, KaK HaKaTbIBAHUC HOBerHOCTeﬁ B XOJOOAHOM COCTOsSHHUMH,
COIPOBOXKIAIOIEECs] yNpouHeHHeM jeraneld. HaxaranHele neranu uMeroT Ooiee
BBICOKOE  CONPOTHUBIICHHE  YCTAIOCTH. OTO OOBACHSAETCS TeM, YTO IpHU
(hopMooOpa3oBaHNU HAKaTHIBAHUEM BOJIOKHA MaTepHaia 3ar0TOBKH He IepepesaroTcs,
Kak rmpu obpaboTke pe3anueM. [Ipoduip HakaThiBaeMbIX JeTaneil o0pasyeTcs 3a cuer
BIAaBJIMBAaHUA HpO(bI/IJ'ISI HHCTPYMEHTaA B MaT€pHall 3aroTOBKU U BbIJaBJIWMBAaHUA 4aCTH
€ro BO BNAJIMHBI HHCTPYMEHTA. Taknue METO/bI COYeTaroT B ceOe (DyHKIMH YEPHOBOH U
YHCTOBOH 00paboToK. X MCHONB3YIOT TS MOMTyYESHUsI MEJKUX [IUTHIEB U pe3bObl Ha
BalaX M 3yObeB Ha BEHIAX MEJIKOMOIYNBHBIX 3yOuaThix Kosec. HakarsiBanme
obecrieunBaeT OYECHb BBICOKYIO IIPOM3BOIMTEILHOCTh, HH3KYIO CEOECTOMMOCTh H
BBICOKOE KaueCTBO 00pabOTaHHBIX MOBEPXHOCTEH aeTaneit [1].

YHpoYHSIOMNE TEXHOJIOTHYECKHE METOJIBI MPOIOIDKAIOT COBEPIIEHCTBOBATHCS, a
00J1aCTh X MPUMEHEHHSI — PACIIUPSTHCS.
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