MMHUCTEPCTBO HAYKH M BHICHIEI'O OEPA3SOBAHUSA
POCCHUVICKOM ®EJEPALIMA
®I'BOY BO «KABAPJIMHO-BAJIKAPCKHI T'OCYJAPCTBEHHBIN
YHUBEPCHUTET um. X.M. BEPBEKOBA» (KBI'Y)

I/IHCT]/ITyT I/IH(l)OpMaT]/IKI/I, JICKTPOHUKU U pOﬁOTOTeXHI/IKI/I

Kaq)enpa «TexHoaorusa n 060py)101za}me ABTOMATU3UPOBAHHOI'O IIPOU3BOACTBA»

COT'JIACOBAHO VTBEPKJIAIQ,
PykoBoautens OITOI] HupegTop HHCI;H}YIH ot | s
) = —M:M. SxyTiI0B e LY P11 Tetuen
\ . AL \‘-_\f-':'t‘:,v f
«3 v p# 2023 . « 21 » Py L33,

o

PABOYASA NTPOI'PAMMA JTUCHHUIIJIMHBI
«TEXHOJIOI'MYECKHUE ITPOLHECCHI B MAIIMHOCTPOEHHUMN»

HanpaBnenue noaroToBku
15.03.05 KoHCTPYKTOPCKO-TEXHOJOTUUECKOE 00eCIIeueHnEe MallTHHOCTPOUTEIBHBIX TPOU3BOCTB

[Tpoduns noaroToBKU
TexHonorust MalIMHOCTPOCHUS

Kpanudukanus (creneHs) BHITYCKHUKA
bakanagp

®opma o0ydeHust
Ounas

Hanpynk 2023



Pa60qa;1 nporpamMmma JUuCHUIIIIMHBL «Texnonornueckue IMpOLECCChbl B MALIMHOCTPOCHUN )
/ coct. 3.2K. bepoB —Hanpuuk: KbI'Y, 2023. — 25 c.

Pabouas mporpamma npeaHasHadeHa Uil MPENoJaBaHHUs O0sM3aTEIbHON JAUCIUILTUHBI
BapuatuBHOU yacTu Onoka b1.0.06 mo nampasnenuto noarotoBku 15.03.05 Koncrpykropcko-
TEXHOJIOTHYECKOE O00€CleYeHre MAalllMHOCTPOUTENbHBIX MPOU3BOACTB B 5 CeMECTpe OYHOM
(hopMBI 00yICHHS.

Pabouas mnporpamma coctaBieHa ¢ ydeToM DenepanbHOrO TOCYJapCTBEHHOIO
00pa30BaTEILHOTO CTAHJAPTa BBICHICTO OOpa30BaHUs IO HAMPABICHHUIO TOAroToBKU 15.03.05
KoHCcTpyKTOpCKO-TEXHONIOTHYECKOE ~ OOecreueHrne  MAIlWHOCTPOUTEIBHBIX  IPOU3BOJICTB,
YTBEPKAEHHOTO NMpHKazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17
asrycra 2020 r. Ne1044.



DN s W =

o0

10

Conepxanue

[enu ¥ 3212491 OCBOCHMS TUCTIATITHHBL. « ..« v eueetentetetteneeieeteeteneeneenenaeneenenns
Mecto auctumuinabl B CTPYKTYpe OIIOIT BO......ooooiii
TpeboBanus K pe3yabTaTaM OCBOCHUS COJACPIKAHUS JUCHUTUIAHBL. ......cvveveeneennenes
ConepxkaHue ¥ CTPYKTYPa AUCITUTUTHHBL (MOYTIS) v uvveeeeenteenneeanneenneennarneanes

OIIGHO‘-IHI)IG MaTCpuraibl 411 KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTOqHOﬁ
arrecraiuu

Meroandeckue MaTepHuallbl, ONPEAEIISIONINE IPOLEAYpPhl OLICHUBAHUS 3HAHUM,

YMEHHH, HABBIKOB U (HJIH) OTIBITA AEATEIBHOCT . ....ueeeurieeieaureen euveeieeaeeeseeesuneenneennee
V4eOHO-METOANYECKOE 00ECTIEUEHUE TUCIIMIIIIMHBL. . ... .v utteiieiiiecaieenie e
MarepuanbHO-TEXHUUECKOE 00ECTIEUCHUE JUCHUIUTUHBL. . ..euvueenenneneeneneeenenne

Oco0eHHOCTH peau3aluy JTUCITUTIIUHBI 1711 MHBATUIOB | JIUIL C
Ol"paHI/ILICHHI)IMI/I BO3MOXHOCTIMHU
BITOPOBDBSL. c..veevveeeteenerenereeseesseesseesseeeseesssesssessseanseesssesssessees

TIPHITOTKEHHEE. .....e ettt et et st st e saae e e

[ I NG N NG o}

16

18
21

22

23



1 HEJIN U 3AJJAYA OCBOEHU S JTUCHUIIJIMHBI

Henpro mpenonaBaHusi TUCHUILIAHBI SIBJISETCSI 0O3HAKOMIIEHUE CTYACHTOB C OCHOBHBIMH
STanaMu XKU3HEHHOTO IUKJIA U3/IeINH, BKII0Yask TEXHOJIOTHUECKHUE MPOIECChI TOJTyYEHUs ChIPbS,
3aroTOBOK, 00pa0OTKU M COOPKH JI€Talell MAaIIMHOCTPOUTENILHOTO TIPOU3BO/ICTBA.

3aauaMu U3y4EHUS TUCUUIUIMHBI SBIISIOTCS HAYYUTh CTYJIEHTOB:

- BBIOMpATH IS 33JaHHOTO W3JIEIUs KOHCTPYKIIMOHHBIN MaTepHall ¢ 000CHOBAaHHBIMH
(UBHKO-XMMUYECKUMH U TEXHOJIOTUYECKUMHU CBOMCTBAMU;

- pa3pabaTbIBaTh TEXHUYECKHE TPCOOBAHUS K U3JICNIUSIM MAITUHOCTPOCHUS;

- BBIOMpATh O0OPYNOBaHUsS, MHCTPYMEHTBI U CPEJCTB TEXHOJIOTHYECKOTO OCHAIICHHS
TEXHOJIOTUYECKUX MPOIECCOB JJI U3TOTOBICHUU U3ICIIUM.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII 1 BO
HucuunnuHa  «TexHonoruyeckue MpoIecchl B MAllMHOCTPOCHUU»  OTHOCHUTCA
KoOs3aTenbHONMBapuaTuBHOM vact Onoka b1.0.06 mporpamMbl W mpenHa3HaueHa s
CTYAEHTOB, OOy4aroIMXCs MO HANpaBIEHUIO MOATOTOBKM KOHCTPYKTOPCKO-TEXHOJOTHYECKOE
obecreueHre MalIMHOCTPOUTENIbHBIX TPOU3BO/ICTB.

W3ydyenne  nucuuruimHbl — Oasupyercss  Ha  (yHIAAMEHTaJIbHBIX  3HAHUSX B
00macTUPU3NKU, XUMHH, MaT€MaTUKH, HHXEHEPHON TIpaduKu, COMPOTUBICHHUH MaTepUasoB,
MaTepHUaJOBEICHUN U CIYKUT OCHOBOHM JUIsl OCBOEHMSI NUCUUIUIMH: «OCHOBBI TEXHOJIOTUU
MalIMHOCTPOEHU», «/leTarn MamMH U OCHOBBI KOHCTpyHpoBaHUs», «IIporecchl u onepanuu
dhopmooOpazoBaHUs» U AP.

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUS COAEP KAHUS
JAUCHUIIJINHBI

[Ipouecc u3yyeHus: TUCHUILIMHBI HaIllpaBlieH Ha (OPMUPOBAHUE HJIEMEHTOB CIIEIYIOIIUX
KOMITIETCHIIMH U MHIUKATOPOB AocTrxkeHus B cootBeTcTBUU ¢ PI'OC BO u OIIOII BO:

Oob6menpodeccnoHabHbIe KOMIIETEHIHIA:

OIIK-5.2. CriocobeH NpUMEHATHh OOIIEHH)KCHEPHBIE 3HAHUS TPU PEIICHUH 3a7ad B
obnactu KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO obecrnieueHus MaIIMHOCTPOUTEIbHBIX
MIPOU3BO/JICTB.

OIIK-8.1 CmocobeH y4acTBOBaTh B pa3pabOTKE M OIlEHKE OOOOIICHHBIX BapHAHTOB
peuieHus mpobieM B 00JNACTH  TEXHOJOTMUYECKOW IMOATOTOBKH  MAIIMHOCTPOUTEIHLHOTO
MIPOU3BO/ICTBA.

OIIK-8.2 CmocobOeH y4acTBOBaTh B pa3pabOTKE M OIlEHKE OOOOIICHHBIX BapHAHTOB
pelieHus npooieM, CBA3aHHbBIX C Pa3pabOTKON MPOEKTOB MAIIMHOCTPOUTEIbHBIX U3ACTU.

OIIK-9.3 Crioco6eH y4acTBOBaTh B pa3pabOTKE MPOSKTOB MHCTPYMEHTOB U OCHACTKHU IS
MalIMHOCTPOUTEIBHOTO POU3BOICTBA.

B pesyabTaTe u3yueHusi AMCUMIJIMHBI CTYAEHT J0JI/KEH

3HATh:

- COBPEMEHHBIE METO/IbI pa3pab0TKU MAJIOOTXOIHBIX U YHEPTOCcOeperaroImnx
MaIIMHOCTPOUTENBHBIX TeXHOIorHi (31);

- TEXHOJIOTHYECKHUE, IKCIUTyaTallHOHHbIE ¥ SKOHOMUYECKHE TapaMeTphl U3eTuil
MaruHoctpoenus (32);

- CpeACTBa TEXHOJOIMUECKOTO OCHAIIEHUS MPU 00pabOTKH pe3aHueM OCHOBHBIX
MOBEpXHOCTEN 3aroToBOK (33);

- yca0BUs paboThl U TpeOOBAaHUS K HHCTPYMEHTAJIbHBIM MaTepHuaiam (34).

yMeThb:

- HCII0JIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH, IEHCTBYIOIINE B ITPOLIECCE
M3TOTOBJICHUS MAIIMHOCTPOUTENBHBIX U3JENUI TpeOyeMOoro KauecTBa, 3aJJaHHOTO KOJIMYeCTBa
IIpU HAaUMEHBIINX 3aTparax oduiecTBeHHoro Tpyaa (Y1)



- BBIOMPATh OCHOBHBIE U BCTIOMOTATEIbHBIE MaTEPUAIIBI I U3TOTOBICHHS
MalIMHOCTPOUTENBHBIX U3aenuil (Y2)

BJIAJIETh:
- METOJIaMH CTaHJAPTHBIX UCIBITAHUNA IO OTIPE/ICIEHUI0 (PH3UKO-MEXaHUIECKUX
CBOMCTB U TEXHOJOIMUECKUX MOKa3aTenel marepuaiion (B1);
- CIOCOOHOCTBIO OCBaWBATh HA MPAKTUKE M COBEPIICHCTBOBATH TEXHOJIOTUN
MalIMHOCTPOUTENIbHBIX TPOU3BOACTB (B2);
- OCHOBHBIMH TEXHOJIOTHYECKHUMHU MPOIIECCAMHU MOJIyYEHHS 3arOTOBOK
KOHCcTpyupyemoit netanu(B3).

4 COAEP KAHUE U CTPYKTYPA JUCHHUIIVIMHBI

4.1 Conepxxanue pa3iea0B IMCHUIIITHHBI

n3noxHubl. HenpepoiBHast pasznuBka cranu. [Ipon3Boacts
LBETHBIX METAJUIOB M CIUIaBOB. OCHOBHBIE CBEAECHHUS O
TIOJTy4YEHUH MTOPOIIKOBBIX u KOMITO3ULIHOHHBIX
MarepuaioB. Mcnone3oBanue HaHo- 1 CBC-TexHonoruil B
MalIMHOCTPOEHUH.

dopMmupyema
p pr DopmMma
Ne TEKYIIIE
a3z HaumenoBanu KOMIIETECHIIUS
P Conepxanue paszzena ro
€ paszena (gacTpb
KOHTP O
KOMIICTCHIIN Y q
1 2 3 4 5
OIIK-5.2.
OrtpaciieBoe TPOU3BOACTBO: WCXOMHBIC IOHATHS H WX
Mamwuna kax K,
1 | o6wexr onpenenenus. CymHocTh MamuH. Kinaccudukanusmaniii. PK
JKu3HenHbIe UKIIBI MAIUH. Baxkueimme OJIOKH MaIliHEL. ’
MPOU3BOJICTBA T
DKOHOMHYECKOE U COI[HAbHOE 3HAUCHHE MAIINH
Ponpr MammHOCTpOSHUS B 3KOHOMHKE cTpaHbl. Ilonarue o | OIIK-5.2.
Crpykrypa MMPOM3BOACTBEHHOW  CHCTEME ¥  MPOU3BOACTBEHHOM K
5 | MAUMHOCTPOH | Iponecce. MammHOCTPOUTENBFHOE TMPEANPUSITHE U THIIBI PI’<
TENBHOTO npousBoAcTBa. [IOHATHE O TEXHOJIOIMYECKOHW CUCTEME U T ’
NPOU3BOJACTBA | TEXHOJIOTHYECKOM Tporiecce. Crpykrypa
MaIIMHOCTPOUTENBHBIX MPEIIPUATHH.
Kiraccudmkarms koHCTpyKIIMOHHBIX MaTepuanoB. Ye€pusie | OITK-5.2.
KoHCTpykuuo |HM UBETHBIE METAIbl U CIUIABBI, WX OCHOBHBIE (HH3UKO- 1P
HHBIE MEXaHW4YeCKHe, XHMHYECKHEe W  TEXHOJOTHYECKHE " ’
3 | maTepuansl B | CBOMCTBA. UepHbIe [BETHBIC METaUIBl W CIUIABBL Pf(
mamHocTpoe | Ilomumepnbie  matepuanbl. CBEpPXTBEPIbIE MaTEPUAIIBL. T ’
HUMW. [TopomkoBeie 1 KOMIO3UIIMOHHBIE MaTepuanbl. O0mactu
MIPUMEHEHUS Pa3INYHBIX KOHCTPYKIIMOHHBIX MaTepHaJIoB.
[IpomsBoactBo uyryna. llomydenune uyryna B momenHoi | OIIK-5.2.
meun. CoBpeMeHHBIE pecypcocOeperaromme Ccroco0bl
BBITUTaBKM 4yryHa. llpomsBoactBo cramm  CrocoOsr
MOBBIIIIEHNsT KadecTBa crain. Kiaccudukaims crocoOoB
BHETEYHO 00paOOTKHU CTalln: 00pabOTKa CHHTETHYECKIMHU
[IpousBoxcTBO |1ITaKamwy, MIPOyBKa WHEPTHBIMA razamu " K
4 | KOHCTPYKIIHOH MTOPOIIKOOOPa3HBIMU (PIIFOCAMH, BaKyyMHUPOBaHHE CTallH, PK,
HBIX 3JIEKTPOLUIAKOBEIN, BaKyyMHO-IyrOBOH ¥ BaKyyMHO- T,
MaTepuasoB. |WHAYKIMOHHBIM  TeperuiaBpl.  PasnuBka  cramm B




ITponomxenue Tadbaunesl 4.1

2 3 4 5
[lonsitue o neramu. IlocnenoBarensHocTh  3TamoB | OITK-5.2.
peoOpa3oBaHUs HCXOJHBIX KoHCTpyKuHoHHBIX | OIIK-8.1
MaTepuajoB B roroBele aerann. DopmoobOpazopanue - | OITK-8.2

TexHOTOrHYee OCHOBHOM 3Tan NpUAaHNsa KOHCTPYKIMOHHOMY Matepuainy | OIIK-9.3 PT3,
KHE METOMbI TpeOyeMOil TIeOMETpUYECKON (OPMBI JIETalld COTJIACHO JIP,
wsroropnenns | TCPTEKY- Knaccudukaius crnocodboB ¢popmMooOpa3zoBaHusl. K,

etaneit [Nonsitre 3aroroBku. CTpyKTypa mpUIycKa Ha 00paboTKy. PK,

’ CymHOoCTh IpeBpallleHus] 3aTOTOBOK B JIETalId. XapakTep T
CIJIOBOT'O BO3/CHCTBUS HMHCTPYMEHTa U Marepuaja
3arOTOBKM MpH (POPMOOOPa30OBaHHMHU, €ro BIIMSHUE Ha
Ka4yecTBO M3JEIHsI.

CymHocTh TEXHOJIOTHYECKOT 0 nporecca | OITK-5.2.
(dhopmoobOpazoBanuss Meromamu JuThsa. Kiaccudukarus | OITK-8.1
Jlutelinoe Croco00B  MPHJAAHUS KUIKONMOABMXKHOMY Matepuany | OITK-8.2
MPOU3BOJACTBO | reomerpuueckod  ¢gopmbl.  CTpykTypa  JIMTEHHOrO
— crmoco6 MIPOM3BOJICTBA, €r0 TEXHOJIOTMYECKHE BO3MOXHOCTH U
MIEPBUYHOTO MECTO B 3aroTOBHTEILHOM TpOW3BOJCTBE. [loHsATHE
dopmoobpazo | rogHoit orimBKu. JluTeiHas ¢opma M €€ 3JIEMEHTHI. JIP,
BaHUS TpeboBanus kK Marepuainy pabodedl IMOJNIOCTH JUTEWHOMH K,
3arotoBok u3 | popmel. Knaccudukaius crmoco6oB nauths. [lomyuenue PK,
pacijaBlieHH | 3arOTOBOK JIHTREM B TecdaHbie Qopmbl. OCHOBHBIE T
BIX XapaKTePUCTUKU H TpeOoBaHUS K (OPMOBOUYHBIM CMECSM.
KOHCTpPYKIMOH | @opmoBKa. JIuteliHble cBolcTBa cIiaBoB. JcxonHbie
HBIX Martepuaisl i 1iaBkd. CreruaibHble CITOCOOBI JIUTHS.
MaTepuasoB Jlutbe B 0007109KOBBIE (hOPMBI. JINTHE 11O BHITIABIISIEMBIM
moxensaM. JIutee B KOKWiIh. LleHTpoOexHOE muThe. JIuThe
I0]T AaBJICHUEM.
CymHocTh  00paboTkm  MeTauioB  naBieHueM. Buasl | OIIK-5.2.
00paboTkn MeTayuioB naBiicHHEeM. Bimsame obpadorku | OITK-8.1
MaBJIeHWEM Ha CTPYKTypy W cBoiictBa MeramioB. | OITK-8.2
Tepmudecknii HarpeB MeTtamia mepex obpabdorkoit | OITK-9.3
TTABJICHUEM. TexHomorusi ~ MOMy4YEHHWS]  3arOTOBOK
TexHonorus
IJIACTHYECKUM JIe) OPMIPOBAHHEM.
MOJIY4ECHHUS . JIP,
ALOTORO Merozp! U3rOTOBIEHHUS MAIIMHOCTPOUTEIHHBIX TTpoduIeit K
TOTOBOK
(mpoxatka, BoJloueHHME, TpeccoBanue). CopTaMeHT ’
MIACTHYECKUM PK,
METAJUIONPOAYKIMK. MeTtonpl momy4deHus (aCOHHBIX
negopMupoBa N . . N T
rten OOBEMHBIX 3aroTOBOK (KOBKOW, TOpsidedl W XOJOMHOM

‘ 00BEMHOI IITAMIOBKOH, BBIIaBIWBAaHUE, POTAIIMOHHBIM
ookaruem). Omeparnuu, CpeacTBa TEXHOIOTHYECKOTO
OCHAIICHUS, TEXHOIOTUYECKHE BO3MOXXHOCTH W O0IIaCTH
MPUMEHEHUS: TPOKATKH, BOJOYEHHS, IPECCOBAaHMUA,

JIMCTOBOM IITAMIIOBKHU.
TexHosorust MNOMy4eHHs] 3aroTOBOK M3 MOpOMKOBbIX, | OIIK-5.2.
TexHonorus
MOJIMMEPHBIX,  KEpaMHUYeCKMX M  KoMmo3uiuoHHbIX | OIIK-8.1
TIONTyYeHUS
MaTepUaoB. Onepanum, obopynoBanue, | OIIK-8.2
3aroTOBOK H3
TEXHOIIOTUYECKHE TMPOIECCHl TONYyYEeHUs! 3aroTOBOK U3
MOPOUIKOBBIX, JIP,
ITOPOIIKOOOPa3HBIX MaTepHajoB
MOJIMMEPHBIX, " K,
TexHonmoruss TONyYEeHUS JeTalled W 3aroTOBOK W3
KEpaMHUYECKUX PK,
u TEPMOIIACTHYHBIX T1acTMacc. OCOOEHHOCTH TOTyYeHUS T
3aroTOBOK u3 KOMITO3UIIMOHHBIX MaTepHUaoB.
KOMITO3UIIOH
HEIX TexHOIOrnYHOCTh KOHCTPYKIIMH 3arOTOBOK u3
MTOPOIIKOBBIX CILJIABOB, KOMITO3HLIMOHHBIX u
MaTepHajoB

HCMCTAJJIMUCCKUX MAaTCPUAJIOB.




ITponomxenue Tadbaunel 4.1

1 2 3 4 5
®dusnueckas CyIIHOCTh B yCIOBUsl oOpa3oBaHus cBapHbix | OIIK-5.2.
coequHenuii. Knaccudukanus u rexaonorndeckue cxembl | OITK-8.1
HauOoliee  pacmpocTpaHEHHBIX  crmocoOoB  cBapku. | OIIK-8.2

TexHonorus Knaccudukanmss ~ cBapHbix  coemuHeHuil.  CBapku JIP,

g | TomyHenns IUTaBJICHUEM (DJIEKTPOAYroBas, Ta3oBas, JIIEKTPOHHBIM K,

CBapHBIX JydoM,  IUIa3MEHHOM  CTpyeH,  3JeKTpOoILIaKoBast), PK,
3ar0TOBOK TexHOIOrnu MOMy4YeHUs! CBAPHBIX 3arOTOBOK Pa3THIHBIMU T
BUJaMU CBapKH C NpPHUMEHEHHEM JaBieHHs (CTHIKOBas,
TOYEYHAs, OBHAs, X00AHas1, 1uddy3noHHas B BaKyyMe,
TpPEHUEM).
KomOunupoBaH| D GeKTUBHOCTh TMOITYYEHUS 3aroToBOK KomOuHammein | OITK-5.2. K

10 | HB€ CHOCOOBI | pa3jMuHBIX CrOco00B (opmooOpa3zoBanus. Ilomydenue | OITK-8.1 Pf(

MIOJIY4EHHMS CBapHO-IITAaMIIOBAaHHBIX U JTUTEHHO-KOBAaHHBIX 3aroToBok | OITK-8.2 T ’
3ar0TOBOK

CriocoObl  oOpazoBanust ~ reomerpuyeckoii  ¢opmsl | OIIK-5.2.

MIOBEPXHOCTEW TMpH pa3MepHoil obpaboTtke. Omements | OIIK-8.1

cucTeMbl (popMOOOpa3OBaHuUs: 3aroToBkKa, HHCTpymeHT, | OITK-8.2

obOpabaThiBaeMast MMOBEPXHOCTb, obpaborannas | OIMK-9.3

TOBEPXHOCTh, TTOBEPXHOCTh pe3aHus. Buapl IBUXEeHUN B
Teoperndeckue| cTaHkax. TEeXHOIOIMYECKUE CXEMBI, TAPAMETPBl PEXKUMOB PTP,
u 00pabOTKH, UCIOB3YEMbIC CTAHOUYHBIE TIPUCTIOCOOICHHUS, JIP,

|] | TEXHOMOTHYECK | MOKA3aTENN  KadecTsa 00paboOTKH pe3aHHeM: TOYCHUS, K,

1€ OCHOBBI (dpe3epoBaHus,  CTPOraHus,  METOAOB  00pabOTKH PK,
MEXaHWYIECKOW | oTBepcTHH, NnIUdOBaHUSA, 3y0000pabOTKH, METOIOB T
00paboTKH. OTIIENOYHOM 00paboTku. HazHaueHne WHCTPYMEHTAIbHBIX 113

MarepuanoB. Kiaccubukanusi HHCTpYMEHTTBHBIX CTaJICH

U CITOCOOBI 0OecIIedeHusT TPEOYEMBIX CBOMCTB K HUM.

Kiaccudukammss TBepApIX CIUNIABOB M CBEPXTBEPIbIE

WHCTPYMEHTaJIbHBIX MaTepHaJIoB. O6mactu ux

MIPUMEHEHUSI.

basupoBanme 3aroroBok mnpu o0paborke Ha craHkax. | OIIK-5.2. PI'P,
Texnonormueck| KoncTpykropckue u TexHoiormueckue 6a3pl. Bridop | OIIK-8.1 JIP,

| | M€ TPOUECCHI | YEPHOBLIX M HHMCTOBBIX  TEXHOTOrHMECKHX ba3. | OIIK-8.2 K,

00paboTkH ObecrieueHre MPEEMCTBEHHOCTH TEXHOJIIOTHMYCCKHX 0as3. PK,
3arOTOBOK. YcnoBHele 0003HAYEHWS TEXHOIOTWYECKMX 0a3 Ha T

TEXHOJIOTHYECKHX DCKH3aX. 113
Onextpodusnd | O0mmue  cBeeHUA.  JIeKTpodpo3noHHBIEe  Meromsl | OIIK-5.2. K
€CKHe 00paboTKH. ONeKkTpoxuMuuecKkue MeTonsl obpadotku. | OIIK-8.1 PI’<

13 | anekrpoxumude| AHOTHO-MeXaHudecKas oOpaborka. Xumudeckue meroasl | OITK-8.2 T ’

CKHe MeToabl | oOpaOorku.  YibTpa3BykoBas oOpaborka. Jlyueseie | OIIK-9.3 3
00paboTKH. METOJTbI 00pPaOOTKH.
CyuHocTb, TEXHOJIOrH4Yeckue BO3MOXHOCTH HU obmact | OIIK-5.2.
TexHonoruueck
NPUMEHEHUsT MPOLECCOB HaHeceHHWs Ha mnoBepxHocTy | OIIK-8.1
Y€ TIPOIIECCHI . N N
(bopMEpoBaHHs nerajei M3HOCOCTOMKHUX, )KaPOCTOI/IKI/I)% OIIK-8.2
SATAHHBIX AHTHUKOPPO3MOHHBIX M JIGKOPATUBHBIX  IOKPBITHI K
(nnakupoBaHue, HaIUTaBKa,  Ta30TePMUYECKOe u ’
14 usuro- IJa3MEHHOE  HAMNbUICHWE, TaJbBaHWYECKHE, HOHHO- PK,
MEXaHUYECKUX T
u BakyyMmHbIe 1 CBC-TIOKpEITHS). 3
CyLHOCTh, TEXHOJOTMYECKHE BO3MOXKHOCTH M OOJIACTD
JKCIUTyaTalOH
HBIX CBojicrs | TIPAMEHEHHS METO/IOB H3MEHCHHS XHMHIECKOrO COCTaBa 1
N CTPYKTYPBI MTOBEPXHOCTHBIX CII0EB MaTepuana
neraneil.
(pa3HOBHOHOCTH 00paboTku: MTOBEPXHOCTHOE




IIacTU4eckoe  nehOopMHUpOBaHUE, TOBEPXHOCTHAs U
00bEMHAs TepMooOpaboTKa, XHUMHKO-TEPMUIECKAS
00paboTKa, HOHHASI UMILIAHTALMSL, aMophu3ars).

ITponomxenue Tabaunel 4.1

1 2 3 4 5
TexHnonorus [MonsiTvss 0 TeXHOJNIOTMYeCKoM mpouecce cOopku u ero | OIIK-5.2.
cOOpOYHBIX opranm3anonHeix  popmax. Koutpons  c6opounsix | OIIK-8.1 K,

15 paboT u eIVHUI], MEXaHU3MOB U MaIluH B 1eoM. PerymupoBanue | OIIK-8.2 PK,
KOHTPOJTb U UCIBbITAHUE MaIWH  (MPUEMOYHBIC  HCIBITAHUS, T
KauecTBa UCIBITAHUS HA  XOJOCTOM XOJIy, HCHBITAaHUS TOJ 13
MaIliH Harpy3Koi).

OcHOBBI OcHoBHblE (QyHKIMH TexHoJormueckoi moaroroBku | OIIK-5.2. K
TEXHOJIOTUYEC | MPOM3BOACTB. Merojbl obecrieueHus TexHoioruunoctu u | OINK-8.1 PI’<

16 | xoit KOHKYPEHTOCIIOCOOHOCTH ~ u3Aenuii  MammHocTpoenus. | OITK-8.2 T ’
ITOJITOTOBKH PaspaboTka W BHEApPEHHE  pecypcocOeperaronmx, 3
MPOM3BOJICTBA | HAYKOEMKHX M BBICOKMX TEXHOJIOTHI
B rpadbe 5 mnpuBomarcs 1iaHupyembie (OPMBI  TEKYIIErOo KOHTPOJISI: 3aluTa

naboparopaoui pabotsl (JIP), pacuerno-rpaduueckaspadora (PI'A), nanucanue pedepara (P),
komutokBuyM (K), py6exusiit kouTposs (PK), Tectuposanue (T), nuddepenmpoBantblii 3a4ét

(13) u T.11.

4.2 CTpyKTYypa QM CHUTIIAHBI

OO6m1ast TpyA0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHBIX enuuull (144 gaca)

TpymoeMKOCTh TUCIIMILITHHEI
Bun pabotsr 0D0O
5 cem. \ Bcero

O011ast TPy10€eMKOCTh 144
AyauTopHasi pabora: 68 68
Jexyuu (JI) 34 34
Jlabopamopuvie 3anamus (JIP) 34 34
CamocrosiTejibHas1 padoTa: 67 67
Pacuetno-rpaduueckas padora (PT'P) 5 5
CaMOCTOSATEbHOE H3YUYEeHUE PA3/IeIIOB 36 36
CamononroroBka (mpopaboTka U MOBTOPEHHE
JICKIIMOHHOTO MaTepuaia U MaTepualia ydeOHUKOB
u y4eOHBIX MMOCOOHH, [IOATOTOBKA K 26 26
na00paTOPHBIM M MPAKTHUECKUM  3aHITHSM,
KOJUIOKBUYMaM, PyOeKHOMY KOHTPOJIIO U T.]11.),
[ToxroroBka u cnava auddepeHnupoBaHHOrO 9 9
3auéTa

Buja MTOroBOro KOHTpOJIs audd.3auér | nudd. 3auér

4.3 JIeKIIMOHHDIE 3aHATHSA

[N |

Templ




2

CnyxebHoe HazHaueHHe MaiHbl. KadecTBo Mammubl. TodHoCTh netaneit. TouHOCTh
00paboTKn

KOHCprKI_[I/IOHHbIC MaTepI/IaJIBI Ha MeTaJIJII/I‘-IeCKOf/'I OCHOBC U UX TCXHOJIOI'NYCCKHEC
CBOICTBA

Hemerannuueckue marepuansl. Kommnosunnonnsie matepuaisl. [lonmumepsr. O0nactu
MIPUMEHEHHUS PA3JUYHBIX MAaTEPUAIOB

OcHOBEI MCTAJLUTYPru4CCKUX IMPOUECCOB MMPOMU3BOJACTBA YyI'yHA U CTAJIU

Oco0GeHHOCTH TTPOU3BOJICTBA IBETHBIX METAJIOB

[Tpogomxenue Tadbausl 4.3

2

Texnonornueckue npoueccs (GopMooOpa3oBaHMsl 3aTOTOBOK

OcHOBBI JIUTEHHOTO MPon3BoIcTBA. Kiaccudukarus muTeix 3aroToBoK. CriocoObI JIUThHSI

KoHcTpynpoBaHNe TEXHOJIOTMYHBIX OTIMBOK

O |00 [J| O\N|=—

CylniHOCTh M OCHOBHBIE CITOCOOBI 00pa00OTKHU METAJIIOB JIaBJICHHEM

DJIEKTPOAYroBasi CBApKa

—_ | —
— O

MeTtoap1 00pabOTKH 3arOTOBOK pe3aHrueM. PeKUMBI pe3aHus U TEOMETPHUSI CPE3aeMOT0
ciost

O06paboTKa Ha METAIIIOPEKYITUX CTAHKAX

13

Ocob6eHHoCcTH 00padOTKH 3arOTOBOK AIEKTPO(PHU3UIECKUMU U AICKTPOXUMUUYECKUMH
METOJAMH

14

dopMHUpOBaHUE IKCILTYaTAIIMOHHBIX CBOMCTB AeTalieid 00pabOTKO#M X B MMApOTa30BOM
haze

15

Copepxanue npoiiecca COOPKH M CTPYKTYpbl COOpPOUYHBIX enuHul. KoHTposb B
MalIMHOCTPOCHUU

16

MeTOI[BI oOecneyeHns: TEXHOJIOTHYHOCTH U KOHKYPEHTO CIIOCOOHOCTH PI3I[CJ'IPII>1
MAIIUHOCTPOCHU S

4.4. JlabopaTopHblie 3aHATHSI

Ne TeMbl 1a00paTOpHBIX pabOT
3aHATUI

2

—

MexaHn4ecKHe CBOMCTBA METAJIJIOB M CIIIABOB U CIIOCOOBI MX OIpCaACICHHUA

I/IsyquHe TCXHOJIOTHYCCKOI'0 ITponeccCa MOJIyICHUS JIMTHIX 3arOTOBOK

CHGHI/IaJ'ILHHC CIIOCOOBI JTUTHS

H3roToBneHne OTIMBOK B ITECUYAHBIX (I)OpMaX

N3yuenue cnocob6oB 00pabOTKH METAIJIOB JaBIEHUEM

OObeMHas ITaMIIOBKa B OTKPBITOM H 3aKPBITOM HITaMIIax

I[C(I)OpMaHI/IOHHOC YIIPOYHCHHUEC MCTAJIJIOB U perI/ICTaHHI/ISaL{I/IOHHHﬁ OTXKUT

0| O W | WIN| =

HonyquI/Ie AJIMA30COACPIKAMNUX KOMIIO3UITUOHHBIX MAaTCpHUAJIOB MECTOIOM
HOpOHIKOBOﬁ MCTAJUTYprun

9 TexXHOJIOrMYECKHU POLECC PYYHOU DJIEKTPOAYTOBOM CBAPKHU

10 KoHTakTHas aneKTpudeckas cBapka

11 MeTannopexymmue HHCTPYMEHTBI U UX TEOMETPUUECKUE TapaMeTPhl




12 N3ydyeHne KOHCTPYKLMH TOKapHO-BUHTOPE3HOro craHka Moa. 1K62 u ero Hanaaku
Ha Hape3aHue pe3bd

13 O6paboTka Jeranell Ha CTaHKaX TOKAPHOW TPYIIIIBI

14 N3yuenne KOHCTPYKIMHU (PEe3epHOro CTAHKA U €r0 HAJIAAKH Ha 00pabOTKY IIIOCKUX
MMOBEPXHOCTEN

15 N3yuenne KOHCTPYKIIMHU JEIUTEIILHON TOJIOBKH U CITOCOOBI JACJIEHUS 3aTOTOBOK Ha
paBHBIE YaCTH.

16 W3ydyeHne KOHCTPYKIMHU KPYrIonuiM(oBaIbHOrO CTAaHKA U €r0 HAJIAJKU
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4.5. PacueTHo-rpaduyeckasi padbora

CTyneHTbl OYHOTO BHJA OOYYEHHUS BBINOJHSIOT pacdyeTHO-TpaduuecKyo paboTy 1o
MPOEKTUPOBAHUIO TEXHOJIOTUYECKOTO TIPOLIECCa MEXaHWYeCKOH 0O0pabOTKM  3aroTOBKH,
MOJIy4eHHOU JuTheM. PaboTa mpenHazHadyeHa I Pa3BUTHUS CHOCOOHOCTEH (opMyIHpOBATH
cly’keOHOe Ha3zHaueHHE H3ACTHA MAIIMHOCTPOCHUS M NPUOOpETEHHs] HAaBBIKOB IO BBIOOPY
palOHaIbHON MOCIIEOBATEILHOCTH TEXHOJIOTUYECKUX ONEpaluu MeXaHM4ecKol o0paboTku
3aroToBOK, O00ECNEeYMBAIOUIUX TOJY4YEHHE JeTalei, COOTBETCTBYIOIIMX TEXHUYECKUM
TpeOOBaHUSM.

B mpomecce BBINOMHEHHST pacdyeTHO-TpapUUECKOW pabOTBI  CTYACHTIPUHHUMAET
TEXHOJIOTUYECKAE  PEIICHHs, BBIIOJIHAT W  O(QOpPMISET  dTambl  TEXHOJOTHYECKOTO
[IPOEKTUPOBAHMS, HUCHOJB3YET HEOOXOJMMBIE CHPABOYHBIE M HOPMATUBHBIE MaTEPHUAJIBL.
Temaruka paboThl CIOCOOCTBYET YCBOEHHUIO CTYACHTAM, UTO JIF0O0€ TEXHOJIOIMUECKOE peIlIeHne
NPUHUMAETCS B YCIOBUSAX OIPEACICHHBIX OTPAHWYCHUH, TIOCTABJICHHBIX KOHKPETHOMN
CUTyal[Meil, U OHO JOJKHO OBIThb COTJJACOBAHHO C TEXHOJOTHYECKUMHU BO3MOXKHOCTSIMU
000Opy/IOBaHUs, €ro TEXHOJIOTMYECKUM OCHAIIEHUEM, HCIOIb3yEMbIM BCIIOMOTATEIbHBIM H
PEXYITIM HHCTPYMEHTOM.

Jlanuble s pacdera CTYACHTaM BBIIAIOTCS Ha JabopaTopHbIX 3aHATUAX. OO0beMm
pacueTHo-rpaduueckux pador - 20...25 c. pacueTHO-MOSICHUTEILHON 3aMHUCKH.

B pacueTHO-NIOSICHUTENBHOM 3alMCKE TPUBOISATCS:

- pabounii uepTex AeTany U aHaIu3 TpeboBaHU K 0OpabaThIBaeM MOBEPXHOCTSIM;

- TEXHOJIOTHYECKask KapTa 00pabOTKU JETAIH C SCKU3aMU OTIEPAITHH.

4.6 CamocTosiTeJIbHOE H3y4YeHHe Pa3/1e0B AUCIUIITHHbBI

No Bonpocsl, BBIHOCHMBIE HA CAMOCTOSATEIIBHOE U3YYEHUE
pas.
1 2
1. DKOHOMMYECKOE U COIMAIbHOE 3HAUCHNE MAIllVH
2. CTpyKTypa MalimHOCTPOUTENBHBIX NPEANPUITUN
3 [Tonumepnsie maTepuansl. CBepXxTBEpAbIE MaTepuanbl. O0IacTH NPUMEHEHUS

PA3JIMYHBIX KOHCTPYKIMOHHBIX MaTCpHaIoB.

4 CoBpeMeHHbIe pecypcocOeperaroIe crocoOsl BeIIJIABKH YyyryHa. OCHOBHBIC
CBEJICHHUS O TIOJIYYCHUH IMOPOIIKOBBIX M KOMIIO3UIIMOHHBIX MaTEPUAIIOB.
Hcnonb3zoBanue HaHo- 1 CBC-TeXHOJIOTHI B MAIITMHOCTPOECHUU.

5 XapakTep CHIOBOTO BO3JCHCTBHS MHCTPYMEHTA U MaTepuaia 3aroTOBKU Py
(hopmooOpa3zoBaHNH, €ro BIUSHIE Ha KAYECTBO U3JICIIHS

6. CTpyKTypa TUTEHHOTO MPOU3BOJICTBA, €T0 TEXHOJIOTHUECKHE BOZMOKHOCTH U MECTO
B 3arOTOBHUTEIHLHOM MTPOU3BOJICTBE MAITMHOCTPOeHUs. [IoHsITHE TOJHON OTIUBKH.

7. Onepanuu, cpeacTBa TEXHOJIOTUYECKOTO OCHAIIICHUS, TEXHOJIOTUYECKUE
BO3MOYHOCTHU M 00JIACTH MPUMEHEHHSI JINCTOBOM IITAMITOBKH.

8. Texnosorus nmosyueHus Aeraiei U 3aroTOBOK U3 TEPMOIIIACTUYHBIX TJIaCTMACC.

TexHOIOrnYHOCTh KOHCTPYKIUH 3arOTOBOK U3 ITOPOIIKOBLIX CIIJIABOB,
KOMIIO3UIIUOHHBIX U HCMCTAJNINYCCKUX MATCPUATIOB.

9. Knaccugukanus 1 TeXHOJIOTHYECKUE CXeMbl HanboJiee pacipoCcTpaHEHHBIX CIIOCOO0B
cBapku. Knaccugukaiys cBapHbIX COeJUHEHUH.

10. | O¢ddhexkTuBHOCTH NOTYUYEHHUS 3aTOTOBOK KOMOMHALIMEH pa3IMYHbIX CIIOCO00B
¢dopmoobpazoBanus. [lonyyeHre cBapHO-ILITAMIIOBAaHHBIX U JINTEHHO-KOBAaHHBIX
3aroTOBOK

11. | Pacuer mapameTpoB ABiKeHHs (hopMooOpa3zoBaHus s Hanbosee
pacrpocTpaHeHHbIX METOJIOB pa3MepHoil 00paboTku. KoHcTpyKIus u
Pa3HOBUIHOCTH PEXKYIIET0O MHCTPYMEHTA.

12. VYcnoBHbIE 0003HAYEHUS TEXHOJIOTHYECKUX 0a3 Ha TEXHOJIOTHYSCKHUX ICKU3aX
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13 | AHotHO-MexaHuveckas 00paboTka. XMMHUYECKHE METO bl 00pabOTKH.
YnerpaszBykoBas 00paboTka. JIydaeBeie MeTo 161 00pabOTKH.
ITpogomxenue Tadbauel 4.3
14. | CymHOCTb, TEXHOJOTUYECKUE BO3MOKHOCTH U 00JIaCTh TPUMEHEHHUS METOI0B
M3MEHEHHsI XMMUYECKOTO COCTaBa U CTPYKTYPHI MOBEPXHOCTHBIX CJIOE€B MaTepHaa.
15. | PerynupoBanue u UCTIBITAHNE MAIIHH.
16. | IoBbimenune 3¢h)(h)eKTUBHOCTH MAITMHOCTPOUTEIBHOTO MTPOM3BOJICTBA - 0OECTICUeHHE

HaYKOéMKI/IX ¥ BBICOKHX TE€XHOJIOTHIA.

KOHKYPEHTOCIOCOOHOCTH, pa3padoTKa U BHEPEHUE PECypCcOoCOeperaromux,

5 OHEHOYHBIE MATEPHAJIBI JIs1 KOHTPOJISA YCIIEBAEMOCTHU
U IIPOMEXYTOYHOM ATTECTAIIUA
5.1 OueHouyHble MaTepHAJIBI JI5 TEKYIIEr0 U Py0e:KHOT0 KOHTPOJISI yCIeBaeMoCTH
Texkymmuii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C OaIbHO-
peiiTuHroBoit cucremoit arrectauuu oOydaromuxcs no OII BO B KBI'Y. Csexenust 00
opraHu3aiuu paboThI 10 STOW CHCTEME MTPHUBEICHBI B TAOIHUIIE.

Ne KonTtponsHbIe MEpOTIPUATHS Maxc. bann
(pacmipen.)
5 cemecTp
1 Ilocemenue 3aHATHI 10 (3+3+4)
2 | TectupoBaHue 18 (6+6+6)
3 | KomnokBuym 18 (6+6+6)
4 3amuTa 1a00paTOPHBIX padOT U BBHITOJIHEHUE PACUETHOM 24(8+8+8)
paboThI
Hroro 70

KosnoxkBuymbl

KonnokBuymbl IpOBOASTCS MO BOIIPOCAM, BHIHOCUMBIM Ha MPOMEXKYTOUHYIO aTTECTALUIO.

[Ipu 3TOM Ha KaXKIblil U3 TpeX PYOEKHBIX KOHTPOJIbHBIX MEPONPUATUS BHIHOCUTCS OJIHA TPETh
BOIIPOCOB U3 OOIIEro Mx yucia K dk3ameHy. [1oAroroBka K KOJUIOKBUYMY OCYIIECTBIISETCS IO
MaTtepuagaM JIeKIHH, 1a00opaTOpHBIX pabOT W OCHOBHOM M JOMOJHUTEIBHOW JHTEpaTyphl,
PEKOMEHIYEMOM MO TUCHUILINHE.

Tecthl

Jlis TeKylero KOHTPOJIS YCIEUIHOCTH OOy4eHHUs HCHOJb3YIOTCA pa3padoTaHHbIE Ha

Kadenpe arTecTallMOHHBIE NEAArOTHYECKHEe H3MEpUTEIbHBbIE MaTepuaibl Uil KOMIBIOTEPHOTO
TecTUpOoBaHus (TecToBble 3a1anus1). CTPYyKTypa 9TUX MaTepHaJIOB IPHUBEICHA B TAOIHIIE.

Ne Komnnuy.
TEM Tema 3aJaHui
1 KoHcTpyKImoHHBIE MaTepHalIbl 26
2 Meramueckue CIuiaBbl 113
3 OCHOBBI METAJITYPTUYECKOTO MPOU3BOACTBA 33
4 Cnioco6bl MPOU3BOCTBA 3aTOTOBOK B MALTMHOCTPOECHUH 215
5 O06paboTKa METAJUIOB PE3aHUEM 77

Hroro 464

Ipumepvr mecmoguix 3a0anutl

1. BpoH3a — 3TO CIIaB MeH ¢
Llturanom
LlamroMuanem
Momnosom
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LIxpomom

2. TBepAOCTh MHCTPYMEHTAIBHON CTAJIH MOCIIE 3aKAJKU U OTITYCKa JTOJKHA OBITh HE MEHEE

. HRC

L] 55...56
L] 59...60
M 62...65
L] 68...70

3. Ilpu usmepennu temnepatypsl 10 400°C pekoMeHyeTCs IPUMEHATH
TepMonapy

XpOMCEIJIb - AJIIOMEJICBYIO
XpOMCEIJIb - KOIICJICBYIO
IJIaTUHA - MJIAaTUHOPOAUCBYIO
MCb — KOHCTAHTaHOBYIO

OO0~ O

4. Cranm npuaaeT KPaCHOJIOMKOCTbh HaJIMYHE:
] Bomopoaa
L1 dochopa
M kucnopona
M cepor
LIxpoma

5. Crany npugaer XJIagHo0J0OMKOCTh MOBBIIIEHHOE CONEPKAHKE:
1 xucmopona
M azora
L1 cepwr
M dochopa

6. Conepxanue yriiepoja B cTaiu Beipaxkaercs, cornacHo 'OCTy, B:

] menpIX eqMHULAX
O] gecareix noiax %
M cotbIx goasax %

O reicsybIX 10X %

7. Mapxku 6pon3 bp010d1, bp08L14, bp010C10 oTHOCATCS K:
L] aHTUPHUKIIMOHHBIM
M nuTeiHBIM
U nedbopmupyembim

8. Jlyist moTydeHus 4yryHa B Ka4eCTBe TOILIMBA HE MCIOJIb3YETCS:
L] xoxkc
M KHaKO€ TOIIMBO
Lnpupoansiii ra3
[] ra3 moMeHHBII

9. PacnoioXuTh OCHOBHBIE 3arOTOBUTEIBHBIC TEXHOJIOTHH B MalIMHOCTPOCHUHU T10

PacnpoCTpaHCHHOCTHU

l:1MTeliHOe TPOU3BOICTBO
2:MpOKaTHOE ITPOU3BOJICTBO

3: 00beMHas U JINCTOBAs IITAMIIOBKA
4:cBapo4yHOE IPOU3BOACTBO
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5:KOBKa
6:11peccoBaHKe U BOJIOYCHHUE

10. IIpu MaccoBOM MPOM3BOJICTBE MOJICIH OTJMBOK HE U3rOTABIMBAIOTCS U3
M nepea
O amromunus
[ crimaBoB aJIFlOMHUHUS

L] ugyryna

11. K TeXHOIOTHSM JIUTHS B TOCTOSTHHBIE (DOPMBI HE OTHOCHUTCSI:
[] nuthe B MeTayuTMUECKHE (KOKWIBHOE) (HOPMBI
M 0601109KOBOE JIUTHE
L] nuThe moj AaBiIeHUEM
L] meHTpoOekKHOE JIUThE

12. Tun cBapHOTO COEIMHEHUS HE OINPEAEISAETCS B 3aBUCUMOCTH OT:
[] B3aMMHOTO PacIoJIOXKEHHUS CBAPUBACMBIX 3arOTOBOK
M Tpebyemoit popmoii 1Ba
[] KOHCTpyKIMElH cBapuBaeMOM IeTain

13. IIpu oOpaboTke pezanueM K0OIQOUITHMEHT YCaATKU CTPYKKH OOJIBIIE Y
L] gyryHoB
M cranei
] mBETHBIX METAJIIOB

14. JJonmycTUMBIA HW3HOC TBEPIOCIUIABHOTO MHCTPYMEHTA MO 3aJHEW IMOBEPXHOCTU HE
MIPEBBITIACT MPU YUCTOBOM 00pabOTKE... MM
J 0,8
L 0,6
M 0,4
U 1,0

15. U3 COCTaBJIAOIIUX CHUJI PE3aHUA HaI/I60J'IBH_ICC 3HAYCHUEC UMCCT IIPpU TOUCHUMH ...
P,
7P,
0P,
P,

Pacuerno-rpaduyeckasi padora
CryneHTbl OYHOroBMAa OOY4YEHHs BBINOJHSAIOT —PacyeTHO-IrpaduuecKyopaboTy o
MIPOEKTUPOBAHUIO TEXHOJIOTHYECKOTO Ipolecca MEXaHWYeCKOH 0oO0pabOTKUM  3aroTOBKH,
MIOJIyYE€HHOU JINThEM

Ipumepvl unousudyanbHo2o 3a0anus:

1. PazpaboTaTth TEXHOJOTMYECKMHM mpollecCc MeXaHHMuecKo oOpaboTku peranu
«Brynka» (ueprex mpuiaraercs) ¢ UCMOJIb30BAHUEM TOKAPHO-BUHTOPE3HOTO CTAHKA MOJEIH
16K20.I'onoBas nporpamma Belmmycka 500 mryk.

2. PazpaboTaTth TEXHOJOTMYECKMH mpollecCc MeXaHHMYecKo oO0paboTku jperanu
«/lucka» (uepTex mnpuaraercs) ¢ MCIHOJIb30BAHUEM TOKAPHO-BUHTOPE3HOIO CTAaHKA MOJEIU
16K20®3. I'onoBas nporpamma Balrycka 700 mrTyk.
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3. Pa3paborarth TEXHOJOTHYECKHUN MPOIECC MEXaHWYEeCKOW 00paboTKu JeTanu
«Kopnyc»  (uepTesk mpmiaraercs) C  MCHOJb30BaHWEM OECKOHCOJIBHOTO  BEPTHKAIBHO-
dpeseproro cranka mojemu 6H13IT D2, I'omosas mporpamma Beirycka 400 mTyk.

JlaGopaTopnasi paGora
B Meroanueckux pa3paboTkax K j1a00paTOpHbIM paboTaM IpPUBEJEHBI LENb U IIporpamma
paboTBI, OCHOBHBIE METOAMYECKHE YKa3aHWs K MX BBINOJHEHHUIO, COJEp)KaHHE OTYeTa,
KOHTPOJIbHBIE BOIPOCHI U CIIUCOK PEKOMEHTyEMOH JINTEPATYPHI.

5.2 [IpoMe:xxyTouHAasi aTTecTANMS
Bomnpocsl k 3k3ameny
Ctpoenue, CBOMCTBA METAJUIOB U CIIJIABOB
Knaccudukaiys MeTainoB u CIIaBoOB
Marepuaisl Jyisi IPOU3BOJICTBA METAIIJIOB M CIJIABOB
[ToaroroBka pyn K JOMEHHOU IIIaBKE
[Tpon3BoaCcTBO YyryHa
CymiHocTh mporecca METauTyprudecKoro nepeselia 4yryHa B CTajib
DTanbl BBIIJIABKU cTalu. JlerupoBaHue craiu
BrimuiaBka ctanu B OCHOBHOM M KHCIIOW MApTEHOBCKOM €YU
BrimaBka cTanu B KUCIOPOAHBIX KOHBEPTEPAX
. BrimaBka ctanm B aneKTpornedax
. PaznuBka cranu
. Kpucrannmzanust u cTpoeHHe CTAIBHBIX CIUTKOB
. CriocoOblI MOBBIIIEHUS KaUeCcTBa MeTaslia
. JIuTelinple CBOMCTBA CIUIABOB. BO3MOXKHOCTH MX U3MEHEHUS
. B3aumopietictBue nmuTeiiHO#M (hOPMBI C pacIijiaBoM
. I[Tonydyenue 3arotroBok JUTHEM B TmecdaHble GOpMbl. MOJENbHBIA  KOMILIEKT.
@OpPMOBOYHBIE U CTEPKHEBBIE CMECU
17. N3roToBieHue IUTEHHBIX GpopM. Pyunas u mammnaHast GopMOBKa.
18. IlostydeHue 3aroTOBOK METOJIOM JIUThSI MOJ1 TABJICHUEM
19. Knaccudukanus nporeccoB 00paboTKH METAIIJIOB JaBICHUEM
20. OcHOBHBIE BU/IbI TPOKATKH
21. Pa3HOBUHOCTH MPOKATHBIX CTaHOB. COPTaMEHT M3IEIHNH, MTOTYy4aeMbIX TPOKATKOM
22. CyniHOCTh MPOLECCOB IMPECCOBAaHUS M BOJIOYEHHUS, OOOpYIOBaHHE, COPTAMEHT
MOJy4YaeMbIX U3JIEIUI
23. OcHOBHBIE oniepanuu nporecca kKoBku. O0opynoBaHuE 111 KOBKH.
24. Pa3HOBUAHOCTH Topsiueid 00BEMHONM mmTamnoBku. OO6opyaoBaHue ansi OOBEMHOMN
LITaMIIOBKH
25. OCHOBHBIE OMNEpaLUU XOJOJHOW JUCTOBOM mTamroBku. OOOpydoBaHHE IS JTUCTOBOM
LITaMIIOBKH
26. OcoGeHHOCTH OTepalMy BBITSHKKH JIMCTOBOTO METallja.
27. TeXHOTOTUYHOCTb 3arOTOBOK, IIOKA3aTENN TEXHOJIOTHYHOCTH
28. dakTopHl, BAUSIONIME HAa BEIOOP CrIOco0a MOTyueHus 3ar0TOBOK
29. Hopma pacxoaa maTepualia U Macca 3aroTOBKU
30. BnussHMEe TOYHOCTM M KayecTBa IOBEPXHOCTH 3arOTOBKM Ha CTPYKTYpy €€
MeXaHUUEeCKOH 00paboTKH
31. IlocnenoBarenbHOCTh Pa3paOOTKU TEXHOJIOTMYECKOTO TpoIlecca M3TOTOBICHUS
OTJIUBOK
32. OcobGenHoct (HOpMUPOBAHUS TOYHOCTH pasMepoB, (HOPMBI U PACIOJIOKEHUS
MMOBEPXHOCTEH OTIUBKH B TUTEHHOU Popme
33. Meroauka Ha3HAYEHUS IPUITYCKOB HA MEXaHUYECKYIO0 00pabOTKY OTIHBOK
34. PacueT UCTIOTHUTENBHBIX pa3MePOB OTIMBKU U 0003HAUYEHUE €€ TOUHOCTH

NN R LD
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35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.

46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.
70.

[IpaBuia BBIIOJIHEHHUS YEPTEXKA FIEMEHTOB JIUTEHHON (POPMBI U UepTeka OTIUBKU
Ornpezenenrue CTOMMOCTH OTIUBKHU

TepMo0OpabOTKa JIUTHIX 3aTOTOBOK, AE(EKTHI OTIMBOK U CITIOCOOBI MX YCTPAHCHHUS
Knaccudukarus cnocoooB OM[J]

3aroToBKHU M3 COPTOBOTO U CIIeHUANIbHOTO npokara. CopTaMeHThI MpoKaTa

Merto1bl pa3aenKky MpoKaTa Ha UCXOAHBIE 3arOTOBKH.

HarpeB ncxo1HbIX 3aTOTOBOK M OXJIQXKJICHUE MMOKOBOK. 3aTpaThl HA HArPeB
[TocnenoBarenbHOCTh Pa3pabOTKH TEXHOJOTHYECKOTO MPOIecca M3TOTOBIICHUS
MOKOBKH IITaMIIOBAaHHOM

Br100p 10J105KeHUS TOBEPXHOCTH pa3beMa ImTamIia

Ornpenenenre UCXOTHOTO MHAEKCA TOKOBKH IITAMIIOBAHHOU

Meroanka Ha3HAaYeHHUs] TMPUIYCKOB HAa MEXaHUYECKyl0 o0O0paboOTKy ©  pacuer
HCTIOJTHUTEBHBIX Pa3MEPOB MOKOBOK IITAMIIOBAHHBIX

Pa3paboTka yepTexa MOKOBKU MITAMIIOBAHHOM M TEXHUYECKUX TpeOOBaHUI
Ompenenenne Macchl M pa3MEpPOB HCXOJHOM 3arOTOBKH TPU IITAMIIOBKE Ha MOJIOTE,
npecce, [ KM.

OrmpeesieHre CTOMMOCTH TTOKOBKH IIITAMIIOBAaHHOM

Tepmuueckas 06paboTka MOKOBOK

[IpoexTupoBaHme CBapHBIX 3aTOTOBOK

[IpoekTrpoBaHue 3ar0TOBOK M3 MOPOIIKOBBIX MaTEPUATIOB

[IpoekTupoBaHue 3aroTOBOK U3 IJIaCTMAcCC

Knaccudukanus ABuKeHU B METAIIOPEKYIINX CTaHKaX.

[TonsaTue cxembl 00pabOTKH C IBYMS — TPEeMsI IPUMEPaAMH.

Metoasl hopmMooOpa3zoBaHus MOBEPXHOCTEH JeTalled M MX BO3MOJKHAs peam3alnus Ha
CTaHKaXx.

Texuuueckue TpeOOBaHUA, MPEIbSBISIEMbIE K JETANIAM, U UX OTpa)keHHE B pabouux
yeptexax. [Ipumepsl.

[TonsiTHE TOYHOCTH JleTasid, 0003HaUYE€HHE TapaMETPOB TOUHOCTH Ha YEPTEKaX.

TouHOCTh pa3MepoB W IIEPOXOBATOCTh MOBEPXHOCTEH, NOCTUraemble Mpu 00paboTke
HapyKHbIX U BHYTPEHHUX LIWINHIPUYECKUX IOBEPXHOCTEHN AeTaleH.

TouHOCTH pa3MepoB U MIEPOXOBATOCTh MOBEPXHOCTEH, NOCTUraeMble MpH 00paboTKe
IJIOCKUX TIOBEPXHOCTEH JAeTaleH.

[TonsiTHE «peXUM pe3aHus» NPy MEXaHHUECKON 00paboTKe MOBEPXHOCTEH HAa TOKAPHBIX
Y CBEPJWJIbHBIX CTAHKAX.

[TonsiTHE «peKUM pe3aHus» MPU MEXAaHUYECKOI 00pabOTKEe MUIMHIPHUUECKUX U MJIOCKUX
MOBEPXHOCTEN Ha MITM(POBATBHBIX CTAHKAX.

[lonsiTHe «peXUM pe3aHHs» TPU MEXaHUYECKOH 00paboTke MOBEPXHOCTEH Ha
(bpe3epHbIX CTaHKaX.

Marepuainsl Uist U3rOTOBJIECHUS PEXYIIETO0 HHCTPYMEHTA.

Pexyimuii MHCTpYMEHT W MPHUCIOCOOTICHHsI, MPUMEHsEeMbIe MPH TOKapHOH 00paboTke
3aroTOBOK.

Pexyiuit HHCTPYMEHT U MIPHUCTIOCOOIEHUS, TPUMEHSIEMBIE TIPU CBEPIMIBHOM 00paboTKe
3aroToBoK. [Ipumep ncnonp30BaHus paguaibHO-CBEPIUIBHOTO CTAHKA.

Pexyiuit ”HCTPYMEHT U MIpHUCTIOCOOICHHS, MPUMEHSIEMbIe TIPU 00pabOTKe 3ar0TOBOK Ha
PacTOYHBIX CTAHKaX.

Pexyiuit ”HCTpYMEHT U MPHUCIIOCOOIEHUS, MPUMEHSIEMBIE TIPU 00pabOTKE 3arOTOBOK Ha
KpYyrIonuTH(OBATBHBIX CTAHKAX.

[TonsiTre o muMpoBaHUHN MOBEPXHOCTEH NeTaield MeTOAaMH TPOJOTBHON U MOMEPEUHOM
MOJJauH.

O0paboTka MoBEepXHOCTEH eTaneil Ha OECIIeHTPOBONUTH(OBATBLHBIX CTAHKAX.

Pexyiuit ”HCTpYMEHT U MPHUCIIOCOOICHUS, MPUMEHSIEMBIE TIPU 00pabOTKE 3arOTOBOK Ha
BHYTPHUIUIA(OBATBHBIX CTAHKAX.
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71.
72.

Meto 161 00pabOTKH MOBEPXHOCTEH JAeTalei Ha TUIOCKONLTN(OBAIBHBIX CTAaHKAX.
Mertoapl 4epHOBOM 00paboTKH 3yObeB 3y0uaThix Kosiéc. Mcnonb3yembie mpu 06paboTke

3yObeB PEXKYIIHE HHCTPYMEHTHI U IPUCTIOCOOICHHS.

73. MeTtoabl

o0pa3oBaHusi pe3b0OBBIX IMOBEPXHOCTEM.

Pexymue

MIPUCTIOCOOICHUS, UCTIOJIb3YEMBIC TP pe3bOOHape3aHun

74.

(bpe3epHBIX CTaHKaX.

75.

1 JCINTCIBbHBIX I'OJIOBOK.

76.

IMPOTAKHBIX CTAHKAX. OCHOBHBIE CXEMBI IMPOTATUBAHUS.

7.

78. 26.

OTACIOYHBIX MCTOIOB

ITOBEPXHOCTEH.

79.
80.

METO/IbI

00paboTKH

UHCTPYMEHTBI

u

Pexyimuii nHCTPYMEHT U NpUCTIOCOOIEHMs], TPUMEHSIEMbIE P 00pabOTKE 3arOTOBOK Ha
[Tpumeps! PppezepHOit 00paObOTKM TTOBEPXHOCTEH ¢ MCIOIB30BAHNEM ITOBOPOTHBIX CTOJIOB
Pexymuii ”HCTPYMEHT U MpUCTIOCOOIEHMS, TIPUMEHSIEMbIE IPU 00pabOTKE 3arOTOBOK Ha

[Ipumepbl 06pabOTKHN MOBEPXHOCTEN JeTanell Ha JOJIOEKHBIX U CTPOTAJIbHBIX CTaHKaX.
[Ipumepsr

00pabOTKM HApPYKHBIX MMJIMHIPUYECKUX

[Ipumepbl OTAETOUHBIX METOJ0B 00paOOTKH OTBEPCTHUH.
OTaenoYyHO-yIpOYHSIONINE

ITOBEPXHOCTEH.

000pyI0BaHNE, MHCTPYMEHTHI U TIPUCTIOCOOICHHUS.

81.

DIJIEKTPOIPO3UOHHBIE METO/IbI

00paboOTKH MOBEPXHOCTEH.

Hcnonb3yemble HHCTPYMEHTHI U 000pYyI0BaHUE

Hcnons3yemsie

CymHocTh  00pabOTKH.

6. METOANYECKHUE MATEPUAJIbI, OITPEAEJISIOINUE ITPOLEAYPbI
OLIEHUBAHMWS 3HAHWUM, YMEHWM, HABBIKOB U (MJIN) ONIBITA
JAEATEJIBHOCTHU

6. 1. Pe3yibTaThl 0CBOEHNSI YUeOHOH THCIHILIMHBI, MO/JIeKalHe MPoBepKe

HNunukaTtop PesynpTaTer 00yueHMS OCHOBHBIC ITOKA3aTeN OIICHKU Ouen
KOMIIETEHLIUU PE3yJIbTaTOB OYHBI
e
cpenc
TBa
1 2 3 4
OIIK-5.2. 3HATD : TEXHOIOTHYECKHE, Cymuocte  mammH.  Kmaccudukarmms K
Criocoben PKCIUTyaTalOHHbIE y MamuH. JKu3HeHHble LUKIBI MammH| T
MPUMEHSTh PKOHOMUYECKHE mapaMeTpb] Baxknewmme Omokn  MammHBL — Pomy JIP
OOIIenHKeHEPHbIE  [M3ACTHI MAITHHOCTPOEHUS (32) | MaITHHOCTPOCHHUS B skoHOMHKe /13
3HAHUS npu crpanbl.IloHsiITHE © MPOM3BOACTBEHHOU
pelieHny 3a1ad B CHCTEME M IPOU3BOICTBEHHOM IIpOLIECCE.
obnactu MamuHOCTpOUTENbHOE MpEeNnpusiTHE U
KOHCTPYKTOPCKO- THUIIBI IPOU3BOJICTBA.
TEXHOJIOTUYECKOrO |YMeTh:UCIIONb30BaTh OCHOBHBIE [loHsTHE 3aroToBKU. CTPYKTYypa MPHITYCKa|
obecriedeHms 3aKOHOMEPHOCTH, NeWCTBYIOMKE Ha 00paboTKy. CyIIHOCTH MpeBpaIieHus]
MAaIINHOCTPOUTEND (B mpoIliecce  HM3TOTOBIJICHHS] 3aTOTOBOK B JeTanu. IlocnenoBaTensHOCTH)
HBIX [IPOM3BOJCTB  MANTMHOCTPOUTENBHBIX H3CIUH STaroB peoOpa3oBaHus  HMCXOMAHBIX|
TpedyeMoro KauecTBa, 3aJaHHOr0| KOHCTPYKIIMOHHBIX MaTEpHalloB B TOTOBBIE
KOJIMYECTBa MpPH HAWMEHBUINX JAeTalu.
3aTparaXx OOIIECTBEHHOI'O TPYAd
1)
OIIK-8.1 3HATB:COBPEMEHHBIE Mmeroabl] OcHoBHbIE (QyHKIMHM TexHoJorndeckoi| K
Criocoben pa3pabOTKH  MAJOOTXOOHBIX U MOATOTOBKH  IPOU3BOJCTB. Meronpl| T
y4acTBOBATh B PHEprocOeperarommx obecrieueHust TEXHOJIOTUYHOCTU n JIP
pa3paboTke U [MaIIMHOCTPOUTEIbHBIX KOHKYPEHTOCIIOCOOHOCTH m3genud 3.
OLICHKE rexHomnorui (31) MaIlUHOCTPOCHHS.
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00001IeHHBIX 'YMeTh:BoIOMpaTh OCHOBHBIE HIpeOOBaHUS K O0OpyIOBaHHUAM U
BapHaHTOB BCIIOMOTaTeNbHbIE  MaTepuajiblMaTepuanaM Jjisl TONyYeHUs 3arOoTOBOK|
petieHust mpoodaeM [ust W3TOTOBJICHUSIUTHEM, TIACTHYECKUM
B 005acTy [MalIMHOCTPOUTENBHBIX u3AenuinedopmupoBanrnem. TpeboBaHusl K COCTaBy|
TexHonorudeckoit  (Y2) MINXTEHI, 000pyIOBaHHUSIM u
MOJTOTOBKH TEXHOJIOTUIECKOMY MpoIeccy US|
MAaIInHOCTPOUTEN MOJTy4EHHsI 3aTOTOBOK M3 TIOPOLIKOB.
HOT'O
MPOU3BOJICTBA
[Tponomxenue tadbnuel 6.1
2 2 3 4
Baanerb:criocoOHOCTBIO CyIHocCTb, TEXHOJIOTUYECKHUE
OCBaMBaTh HA TIPAKTHKE U BO3MOXXHOCTH H OOJIACTH NPUMEHEHUS]
COBEPIICHCTBOBATh METO/IOB  HM3MEHEHUSI  XUMHYECKOTO
TEXHOJIOTUN COCTaBa M CTPYKTYpPhI TTOBEPXHOCTHBIX|
MaIITHOCTPOUTEIBHBIX cioeB  Martepuana  (pa3HOBUIHOCTH
npou3BoiacTB (B2); 00paboTKH: IIOBEPXHOCTHOE
MJIaCTUYECKOE nehopMUpOBaHHE,
MOBEPXHOCTHA u o0BEMHAS
TepMOOOpadoTKa, XUMHKO-|
TepMudeckass ~ oOpaboTka,  HOHHadg
HUMIUTaHTAIMs, aMopdu3aIus).
OIIK-8.2 Cnocoben | Baagers: Meronsl ucmblTaHusS MaTepuanoB Ha | K
y4acTBOBATh B |- MeToZaMH CTaHAAPTHBIX | PACTSDKEHHE U YAApPHYIO BSA3KOCTb. | T
pa3paboTKe M OIleHKE |MCIBITaHWM 1o ompeaeneHuto | CrmocoOsl onpenenenus tBEpaoct mo | JIP
00001IIeHHBIX (hU3UKO-MEXaHUIECKUX Bbpunemmo, Poksemny u Bukkepcy. 13
BapUaHTOB  DEIIEHHs |CBOWCTB M TEXHOJIOTMYECKUX
mpo0ieM, CBA3aHHBIX C |[IOKa3arenei
pa3paboTtkoii TpoekToB |MatepuanoB(Bl);
MAaIIUHOCTPOUTEIbHBIX |- OCHOBHBIMHU | OCHOBHBIC MTPHHITUITEI BEIOOpPa METO/A
N3IeIHi TEXHOJIOTHICCKUMU NOJTy4eHHs]  3aroToBKu.  DaxTophl,
IIporeccamMmu MIOJY4EHHs | ONpenestonye BBIOOP Meroza
3arOTOBOK  KOHCTPYMPYEMOH | MOJIy4eHus 3arOTOBKHU.
neramm (B3). TexHonoruvaeckue 0COOCHHOCTH
M3TOTOBJICHUS 3arOoTOBOK 00pabOTKOi
JaBJICHUEM. TexHonornueckue
O0COOEHHOCTH HM3TOTOBJICHUS OTJIMBOK.
TexHonornueckue 0COOCHHOCTH
M3TOTOBJICHUS CBapHBIX
3arotoBoK. TexHONMOrMsI ~ MOTy4YEHHS
3aroTOBOK u3 MTOPOILKOBBIX,
MOJMMEPHBIX, KEpaMUYECKHUX  H
KOMITO3MIIMOHHBIX MaTEpHaJIOB.
OIIK-9.3 CnocobeH | 3HaTh: Hcnonb3yemblie craHounble | K
y4acTBOBATh B| - cpeacTBa | mpucrocobnenuss npu  obpaborke | T
pa3paboTKe MPOEKTOB | TEXHOJIOIHMYECKOTI0 MOBEPXHOCTEHN TeN Bpaiuenus, | JIP
WHCTPYMEHTOB W | OCHALICHUSI NpH OOPabOTKH | IJIOCKUX noBepxHocre, | [I3
OCHACTKHU ISl | pe3aHueM OCHOBHBIX | IIOBEPXHOCTEH 3arOoTOBOK JAeTalieil ¢
MAaIINHOCTPOUTENBHOTO | TIOBEPXHOCTEH 3arOTOBOK | MEPUOANYECKU MTOBTOPSIFOILIMCS
MIPOU3BOACTBA (33); npoduieM, Hape3aHUu pe3bOBL.
-yCIIoBHUs paboTsl n | Hasnauenue HHCTPYMEHTAIbHBIX
TpeOOBaHUs K | MaTepuaioB. Knaccudpukanus
HHCTPYMEHTAIbHBIM MHCTPYMEHTAJIBbHBIX cranei u
MaTepuanam (34). TpeOyemble cBoiicTBa K HUM. CriocoObl
obecrieueHust MIPOKAJIMBAEMOCTH,
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TBEPJIOCTH, HM3HOCOCTOHKOCTH,
temnocroiikoctu a0 400... 500 °C,
MOBBIIIICHHOW ~ TEIUIOCTOMKOCTH  (J10
550...600 °C), >KapOCTOUKOCTH,
TEPMOCTOHKOCTH M YIapHOH BSI3KOCTH
WHCTPYMEHTAIBHBIX CTaJICH.

Knaccudukarus TBepAbIX CIUIABOB U
CBEPXTBEP/IbIC WHCTPYMEHTAIBHBIX
MaTepuaoB.O01acTH X MPUMEHEHHSL.

O6o03nauenus B Ta0i.: [13 -npaktudeckue 3ausatust, JIP -naboparopusie padotsl, PI'P -pacuerno-
rpa¢uueckaspabdora,K - komtokBuym, T -TectupoBanue, IB—anddepenunpoBanHblii 3a4ET




6.2 IlIxaja oneHNBaHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbII KOHTPOJIb
B pamkax Tekyiero u pyoexHOro KOHTPOJIS IO TUCIUILTMHE CTYACHT MOXET HabpaTthb 110
70 6amnoB. Pactipenenenue 6aioB MPUBEACHO B TAONIHIIE.

CeMecT [IIxana oueHUBaHUS
p 0-35 OamoB 36-50 OamioB 51-60 6amnoB 61-70 6amioB
5 Yactuuynoe noceuienug [lomHoe wi | [Tonnoe nnm ITonnoe WIH
AyIUTOPHBIX  3aHATHIA| YACTUYHOE YaCTUYHOE 4aCTUYHOE
HeynoBneTBopuTenbHO | mocelieHue HOCeIleHue MOCeIleHue
e BBITIOJTHEHUE ayAUTOPHBIX ayIUTOPHBIX ayIUTOPHBIX
1a00paTOPHBIX W 3aHATUM. 3aHatuil. [lonHoe | 3anatuii.  IlonHoe
MpakTUYecKkux  pabot| Yactuanoe BBITIOJTHCHUE U BBITIOJTHCHHE u
[Inoxass moAroTroBka K BBINOJHEHHE U | 3amuTa 3aIuTa
0aJUIbHO-PEUTUHTIOBBIM | 3alUTa 7a00paTOpHBIX U | TADOpaTOpPHBIX U
MEPOTIPUATHSIM. 7a00paTOPHBIX U | MPAKTUUYECKHUX MPaKTUYECKUX
Crynent HE IPAKTUYECKUX pabor. pabor. Bricokue
JOTTYCKaeTCsl K paboT. Xopomuine MoKazaTeiu o
MIPOMEXYTOUHOMN Y 10BNETBOPUTENBH | MMOKA3aTEH 110 KOJUIOKBUYMaM |
aTTecTaluu ple MOKa3zaTeldu MO | KOJUIOKBUYMaM U | TECTUPOBAHUSIM.
KOJUIOKBUYMaM U | TECTUPOBAHHUSM.
TECTUPOBAHUSM.

OreHka pe3yabTaTOB OCBOCHUS YUCOHOM MUCIUIUIMHEI B 7 CEMECTPE MPOBOJAUTCS TIO
1IKaJjie, UCIOJIb3yeMOM Ha 3a4éTe:

CemMecT Ixkama onieHUBaHUA
p He 3aureno 3auTeHo
(36-60 6aymoB) (61-100 6anoB)
5 Crynent umeet 36- | CtyneHT umeet 36-45 6a/uioB Mo UTOTaM TEKYIETO U

60 OamwtoB MmO | pyOEKHOTO KOHTPOJIS, HA 3a4eTe JaJl IMOJHBIA (YaCTUUHBIN)
UTOraM TEKYILEro | OTBET Ha TEOPETUYECKUI BOMPOC U YACTUYHO (TIOJTHOCTHIO)

u PYOEXKHOIO | pelIni 3a1auy.

KOHTPOJIA, Ha | CtyneHT umeet 46-60 6a/UI0B MO UTOTaM TEKYIIETO U

3auéTe HE OTBETUJ | pyOeKHOTO KOHTPOJIS, Ha 3a4eTe J1aj MOJHbII OTBET Ha OJUH

Ha TEOPETUYECKHIl | BOMPOC UM PEIIMI 3aa4y.

Bonpoc 1 He | Ctynenry, umewomemy 61-70 GauioB 1Mo UTOraM TEKYLIEro U
pelmn 3aaaqy. pPYOEXKHOTO KOHTPOJIS, BBICTABISETCS OTMETKA «3auTeHO» 0e3
cIayd 3a4uéeTa.

7 YYEBHO-METOJANYECKOE OBECIIEYEHHME JUCHUITJINHBI

7.1 OcHoBHasi IUTEpPaTypa

1. borogyxos C.M. TexHOJOrM4eckue MpoOLECChl B MAIIMHOCTPOCHHUU [DIEKTPOHHBIN
pecypc]: yaueonuk/ boronyxos C.U., bonnapenko E.B., Cxuptianze A.I'.- D1eKTpoH. TEKCTOBbIE
nanHble. - M.: Mamunoctpoenne, 2009. — 640 c.— Pexum goctyna: http:
/Iwww .iprbookshop.ru /5165.html. - 9bC «IPRbooks»

2. TpetpsikoB JI. @. MarepuanoBeieHHe W TEXHOJOTHH OOpaOOTKU MaTepuanoB: ydel.
nocobue / A.®. Tperbsakos, JI.B. Tapacenko. - M.: Uzn-so MI'TY um. H.D. baymana, 2014. -
S541c.
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3. TperpsikoB JI. ®@. TexHosorus KOHCTPYKLIMOHHBIX MarepuanoB. Kypc nekuun: yuel.
mocodue (C MyJIbTUMEIUIHBIM MMOCOOMEM Ha ontudeckoM aucke) /A.D. Tperbskos. — M.: H3x-
Bo MI'TY um. H.O. baymana, 2010. — 327 c.

4. Cxuptnamze A.I. TexHojormueckue mpolecchl B MamumHOCTpoeHuu: y4eb. / A.l.
Cxuptnanze, C.I'. Spymun. - Crapseriit Ockon: THT, 2008. - 523 c.

5. TexHonOTHSA KOHCTPYKIMOHHBIX MaTtepuaioB: yueo. / [Tox o6m. pen. A.M. [lansckoro. -
5-e 3., ucnp. - M.: Mamunocrtpoenue, 2003. - 511 ¢

7.2. JlonosHUTEIbHAS JUTEpaTypa

6. Pynenko II. A. IlpoexkTupoBaHuME€ U NIPOU3BOJCTBO 3aroTOBOK B MAaIIMHOCTPOECHUU
[Tekcr]: yueb. mocobue s cryn. By30B 1o crell. "Texnon. mamuHoctpoenus” / I[1.A. Pyaenko,
10.A. Xapnamos, B.M. Ilneckau; [lox o6m. pen. B.M. Ilneckau. - Kues: Beima mk. - 1991. -
247 c.

7. Keunn B.A., CenuxoB I.®., A¢ponun A.H. IlpoekTtupoBaHue M NpPOU3BOJICTBO JIUTBHIX
3arotoBok. Bmagumup, 2002. - 228 c.

8. Texnonorus nureliHoro npousBojcTBa: CrenumanbHble Buabl nuThs. /Ilog pen. FHO.A.
CremanoBa. -M: Mamunoctpoenue, 1983. -287¢.

9. KoBka u oObemHast mramnoBka: CropaBounHuk B 4-x T. T.1. Marepuansl u Harpes.
Oo6opynoBanue. Koska. /Iloxg pen. E.M. CemenoBa. - M: Mamunoctpoenue, 1985. -567c. T.2.
lNopsiuast o6bemuas mrammnoBka. /I[lox pea. E.M. CemenoBa. -M.: Mammunoctpoenue,1986. -588c.
T.3. Xomoanas oobemuas mrammnoBka. /Ilox pen. I'.A. HaBporkoro. - M.: MamuHocTpoeHue,
1987. -381lc. T.4. JlucroBas mrammoBka. /Ilom pen. A.JI. MareeBa. - M.:
MammunocTtpoenue, 1987. -544c.

10. Myxun B.®. CoBpeMeHHbBIE TEXHOJOTUUYECKHE MPOIECCHl M 00OpYIOBaHUE IS
CBapKH TUIABAIIAMCS JICKTPOJIOM B CpE/Ie 3alllUTHBIX Ta30B [DIEKTPOHHBIN pecypc|: yueOHOe
nocoobue/ Myxun B.®D., Epemun E.H.— Dnextpon. TekctoBbie maHHbIe. — Omck: OMCKuit
rOCyJlapCTBEHHbI TexHU4eckuil yHuBepcurer, 2014. — 140 c.— Pexum goctymna:
http://www.iprbookshop.ru/58100.html. — DBbC «IPRbooks»

11. KoBka u mrammnoBka 1iBeTHbIX MeTauioB: CrnpaBounuk. /Ilox pen. H.M. Kopuunosa. -
M.: MamuHoctpoenue. -1971.-229c¢.

12. I'OCT 8479-70. ITokOBKM M3 KOHCTPYKILIMOHHOW YTJIEPOJUCTOM M JISTUPOBAHHOMN
ctanu. O01Iue TEXHUYECKUe YCIOBUSL.

13. I'oCT 7829-70. IlokoBKM U3 YIVIEPOJUCTOW MW JIETUPOBAHHOW  CTaJlH,
M3roTaBJIMBaeMble CBOOOTHOM KOBKOW Ha MojioTax. [Ipumycku u 1omycku.

14. I'OCT 7505-89. IlokoBkM cTajibHbIE IITaMroOBaHHbIC. JlOMYCKH, NPUITYCKH U
Ky3HEUYHbIE HAITyCKHU.

15. I'OCT 3.1126-88. IIpaBuna BbinoiHEeHUs TpadhUIeCKUX JOKYMEHTOB Ha MOKOBKHU.

16. I'OCT 26645-85. OTAMBKM U3 METAJJIOB U CILIaBOB. JlOMyCKH pa3MepoB, Macchl U
MIPUITYCKU HA MEXaHUYECKYI0 00paboTKy.

17. I'OCT 3.1125-88. IIpaBuia BBINOJTHEHUS YEPTEkKEH AIEMEHTOB JTUTEHHOMN (HOPMBI
Y OTIIUBOK.

18. IIperickypant Ne25-01.0mnToBBIE LIeHBI Ha OTIMBKHM, IIOKOBKH U TIoOps4Yue
mramnoBku. M.: Ilpelickypantusnat, 1990. -188c.

19. Mapounuk craneit u cmaaBoB / Ilog pea. B.I. Copokuna. - M.:
MammHocTtpoenue, 1989. - 640 c.

20. TexHomnorus 06pabOTKN KOHCTPYKIIMOHHBIX MaTepHajoB: Yued. JUls MalluHOCTP.

creu. By3oB / ILI. Ilerpyxa, A.1. Mapkos, [1.J1. becnaxotnslii u ap.: Ilox pea. ILI Ilerpyxu. —
M.: Beicur. mk. 1991. — 512 c.

21. Huxudopos B.M. TexHonorus MeTanioB 1 KOHCTPYKIIMOHHbIE MaTepuainsl. — JL.:
Mammnoctpoenue, 1987. — 363 c.
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7.3. llepuoauyeckue u3IaHus
1. 3aroroBUTeNbHbIE MPOU3BOJACTBA B MAIIMHOCTPOCHUH (KYy3HEYHO-IITAMIOBOYHOE,
TUTEeHHOE W Jpyrue mpous3BoAcTBa) [Tekct]: exxemec. Hayd. - TEXH. U MPOU3B. KypH.- M.:
Marmmunoctpoenue, 2004-2012. - ISSN 1684-1107.

7.4. UnTepHeT-pecypcesbl:
- http://www.met-eco.ru/price-list
- http://www.gkstal.ru/cgi-bin/articles/view.cgi?id=5
- http://www.metaeks.ru/?page=1#price
- http://open.kbsu.ru/moodle/course/view.php?id=3966
- http://www.iprbookshop.ru/586.html

7.5 llepeyennb npogeccHOHATbHBIX 023 JaHHBIX
U MHGOPMALMOHHO-CNIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru  — OBJ[ PI'b - DOnexkrpoHHble BepcHH  MOJHBIX
TEKCTOBIUCCEpTalHil 1 aBTopedepaToB u3 ponaa Poccuiickoii rocyaapcTBeHHOM OUOIMOTEKH

2. http://www.scopus.com — SciverseScopus uzmarenscTBa «Inb3eBup. Hayka u
TexHojoruny. PedeparuBHas u ananuTuyeckas 6a3a JaHHBIX

3. http://elibrary.ru — DnekTpoHHass OMOIMOTEKA HAYYHBIX MYyOTUKAIIH.

4. http://polpred.com — O630p CMU Poccum u 3apyOexsns. IlomHpie TekcTh +
aHanutuka u3 600 n3ganuii no 53 orpaciasam

5. https://www.gost.ru/portal/gost//home/standarts - ®enepanbHOE areHTCTBO IO
TEXHUYECKOMY PETYJIHPOBAHUIO U METPOJIOTHH

6. http://www.consultant.ru/ - cipaBo4HO-TIpaBoBas cucremMa KoncymnpranT [Tnroc

7. http://www.garant.ru - CUC «["apanTy.

7.6. MeToanyeckue yKa3aHus K JJa00pPaTOPHBLIM 3aHITHAM
1. Kumoe B.C., J[lumanoB M.Il. JlaGopaTopHbIii TpPaKTUKyM TI0 JUCIUTUIAHE

«TexHosornueckue mporeccyl B MamuHocTpoeHun» 4.1. -Hanpuuk, KBI'Y, 1998. -49¢

2. JlumanoB M.II. JlaGopatopHblii mNpakTHKyM «Te€XHOJIOTHYECKHE TMPOIECChl B
MamuHocTpoeHun» 4.2-Hanpunk, KbI'Y, 1998. -130c

3. Kumo B.C., HumanoB M.II. TexHojormyeckue MNpouecchl MAaIIMHOCTPOUTEIHHOTO
MPOM3BOJICTBA. MeTouuecKkne yka3aHus K JiaboparopHeiM padotam. Hampuuk, KBI'Y,
2006. -20c

4. Kumo B.C., [umanoB M.I[. Cpapka MerauioB. Meroauueckue yKazaHusi K
naboparopabiM padotam. Hanpunk, KBI'Y, 2006. -27¢
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7.7 IIporpammuoe

obecrneyenune COBpPEeMEeHHBIX HH(POPMAIUOHHO-

KOMMYHUKAIIUOHHBIX TEeXHOJIOTHii

> [IporpamMmMHas cuctema ansi OOHApY)KEHHS TEKCTOBBIX 3aMMCTBOBAaHHH B YUYEOHBIX H
HaydHbIX paboTax «AHTHmarumat. By3 4.0», Moaynb NOMCKAa TEKCTOBBIX 3aMMCTBOBaHMI
«O0beaunenHas koyuiekmus 2020

> Cucrema ontuueckoro pacrosznaBanusi Tekcra SETERE OCR mns PO OC
> Penakrop msobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security st 6usneca — Crangaptasiii Russian Edition
> ITaker oducHoro nmporpammuoro obecneuenusi P7-Oduc.IIpodeccrnonansupiii

(HeckronHas Bepcus)

> Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Li-
censing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Lan-
guages Team Licensing Subscription Renewal

> ITporpaMMHBIif TAKET BHYTPHOPraHU3aIlMOHHOrO HHTpaHer-nopraina DeskWork
Enterprise

> [Iporpamma apxuBatop 7-zip,

> Web Browser — Firefox.

> ITaker mist 00pabOTKK CTATUCTHUIECKUX JaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHHUIIJINHbI

TpeboBaHus K yCJI0BHSAM peajM3allMi TUCUUIIJIMHbI

15?1 Bug ayaut. dponnma TpeboBanus
OcHamieHue  CeUAIM3UPOBAHHOW — y4eOHOW  MeOelbo.
OcHalenue TEXHUYSCKUMU cpencTBaMu 00y4CHMUSI:
1. JlekimoHHasiayiuTopust "
HACTEHHBIH 3KpaH ¢  JUCTAHIIMOHHBIM  YIPABIICHHUEM,
MYJIBTUMEIMIHHOE 000pyI0BaHHE.
OcHamieHue  CrenUaIM3UPOBAaHHONW — Y4eOHOW  MeOenblo.
OcHalenue TEXHUYECKUMU cpelncTBaMu 00y4CHHUS:
5 Kabuner MOJBWKHAST MapKepHas JOCKA, CYMTHIBAIOIIECE YCTPOUCTBO IS
JUISUTa00PATOPHBIX3aHATHH | TTepeaaun WH(OpPMAIMd B KOMITBIOTEP; HACTCHHBIH SKpaH C
JACTAHIIHOHHBIM yIIPaBJICHUEM, MYyJIbTUMEIUITHOE
00opyoBaHuE.
OcHaiieHve  CHeNUAIM3UPOBAHHOW  y4yeOHOW  MeOenblo.
OcHamenue TexHHUYeCKMMH cpenctBamu obOyuenus: I[IK c
3. KomnbroTepHbie K1acchl | BOSMOYKHOCTBIO  MOJKIIOYCHHS K  JIOKAIBHBIM  CETSIM U
WNurepuery. Hammume BT wu3 pacuera omun IIK Ha pBa
CTYJICHTA.
IlepeyeHb MaTEepHAIbHO-TEXHHYECKOI0 00ecre4eHusl I CUMILTHHbI
No Bunu

/0 | HAUMEHOBAHNUEOOOPYAOBAHUS

Bup 3ansruit Kpartkas xapaktepuctuka

1. | MynpTuMenuiiHble CpeaCTBa.

Jemoncrpanus ¢ [1IK anexTpoHHBIX
JIeKIMOHHBIE U | IPE3EHTALMH, CIOCO00B MOTYYEeHUS U
7a0opaToOpHble | MEXaHHMYECKOH 0OpabOTKM 3aroTOBOK,
3aHATUS. nokyMeHTOB Word, 3JIeKTpOHHBIX
TabHLL, TpadrUecKUX N300paKeHHIH.
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9 OCOBEHHOCTH PEAJIM3ALIUU JMCHUIIJIMHBI JJ1S1 UTHBAJIMOB 1
JINL C OTPAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS

JIuiam ¢ OB3 Heo6x0auMo 00ecneunTh CIeHaIbHbIE YCIOBUS ISl IOJTYYEHHUS BBICIIETO
oOpa3oBanus mo mporpammam oOydeHus B coorBercTBuu ¢ ®I'OC BIIO m OOII BIIO mo
JAHHOMY HANpaBJICHUIO TOATOTOBKM OakanaBpoB. Jlns okazaHus 0O0pa3oBaTEIbHBIX YCIyT
crynentaMm ¢ OB3 T1pebyercs Hamuune B BY3e crnenyoomux oOpraHu3andoHHBIX,
WH(POPMAIMOHHBIX M TEXHUYECKUX CPEICTB!

1 anprepHaTUBHAs BepcHs 0HUIMATIBHOTO caidTa B ceT «MHTepHeT» It c1a00BUISAIINX;

2 ofecrieueHue  yCIOBUH A TPUCYTCTBHS  COIPOBOXKIAIOMIETO  ACCHCTEHTA,
OKa3bIBAIOIIETO 00yJaroIeMycsi HEOOXO0IMMYIO TOMOIITb;

3 UCHOJB30BaHUME CBETOBOM CUTHAIM3alUU JyOJIMPYIOLIYI0 3BYKOBYIO (Hampumep,
TPEBOXKHBIN CUTHAJT MPOTHBOIOKAPHOW CHCTEMBI) JUTSI JIUII C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMH
3JI0OPOBBS IO CITYXY;

4 o0ecrneueHue cCpeACTBaMH ayAuO BOCHPOU3BEIEHUS BU3YyaJbHOM UH(pOpMALUU
JIEKIIMOHHBIX MaTepUAJIOB, PACIIMCAHUNA U JPYTUX OOBSIBICHUH, OTHOCSIIUXCS K OpTraHU3aIiH
y4eOHOTO TIpo1iecca IS JIHII C OTPAaHHYSHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbSI TT0 3PEHHIO;

5 HanWuYue OpPraHU3aIMOHHBIX M TEXHUYECKHX CPEICTB, 00ECIIEYMBAIONINX BO3MOKHOCTH
noctyna oOydaromuxcss B ydeOHble TIOMENICHUS W B JIDYTME ITOMEIICHHS YHHBEPCHTETA,
CBSI3aHHBIE C OKa3aHWEM O0Opa30BaTENBHBIX YCIYr, a TakXke JOCTyrma K MecTaM IHTaHus,
TUTHEHbl U HUX KOMGOPTHOro mNpeObIBaHMS B YKa3aHHBIX MecTax misi cryaeHToB ¢ OB3,
UMEIOIINAX HapyIIEHUS OMOPHO-IBUTATENIFHOTO ammapara. (paciiupeHHbIE JBEPHBIE TPOEMBI,
JOTIOJTHUTEIbHBIE TOPYYHH, TMAaHAYChl, KHOTIKH BBI30Ba OOCITY)XHBAIOIIEr0 TIepCcCoOHaa
BCITOMOTATEJIEHBIX MEXaHW3UPOBAHHBIX CPEJICTB M TPUCTIOCOOJICHUI JUTS TTEPEMEIICHUST MEXKTY
ATakaMu 3/1aHUs 00Pa30BaATEIBHOTO YUPEKIACHUS U T.11.).
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JUCT U3MEHEHHUM (JIONTOJTHEHUI)

IIpuioxenue 1

B pabo4yro mporpaMMy 1o AUCHUILTHHE « TeXHOIOTHYeCKue MPOIIeCcChl B
MAIlIMHOCTPOCHUM» 10 HarnpaBiieHn0 noarotoBku 15.03.05 — Koncrpykropcko-
TEXHOJIOTUYECKOE 00ecreueHre MalllMHOCTPOUTENLHBIX TPOU3BOACTB. [Ipoduis moaroToBku —

Texaomorus MalIMHOCTPOCHU A HA

y4eOHBIH TO/I.

Neni/m

JaemeHnT (myHkT) PII/]

ITepeyeHb BHOCHUMBIX
H3MEHEeHU (JIOMOJIHeHIl)

IIpumeyanue

OO6cyx1eHa U peKOMeHJ0BaHa Ha 3aceianuu Kadeapsl « TexHnonorus u 060pyaoBaHue

aBTOMATU3UPOBAHHOTO MIPOU3BOJICTBAY
pOTOKOJ Ne oT

3aBenyromuii kadeapoit

n n

20 .

/M.M. SxyTtnos/
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